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MEMORIES SELECTOR GUIDE

MOTOROLA MEMORIES

Motorola has developed a very broad range of reliabie
MOS and bipolar memories for virtually any digital data pro-
cessing system application.

New Motorola memories are being introduced continually.
This selector guide lists all those available as of May 1984.
For later releases, additional technical information or pricing,
contact your nearest authorized Motorola distributor or
Motorola sales office.

Data sheets may be obtained from your in- plant VSMF
Data Center, distributors, - Motorola sales office or by writing
to: .

Literature Distribution Center

Motorola: Semiconductor Products Inc.

P.O. Box 20912

Phoenix, AZ 85036

Notes:

Operating temperature ranges:
MOS = 0°C to'70°C
ECL - 0°C to 75°C: -
TTL — Military =55°C to + 125°C, Commermal 0°C-to 76°C

i*To be introduced: i
(Not all speed selections shown)

1300 mil package

2Character generators include shifted and unshifted characters,
ASCIl alphanumeric control,math, Japanese, British, German,
European and French symbols.

3Standard Patterns for MOS ROMs:.
MCMB8A316EP91T — Universal Code Coverter and Character

Generator

MCM68A332P2 — Sine/Cosine Look-Up Table
MCM68364P35-3 — Log/Antitog Look-Up Table
MCME5516P43M — MC146805 Monitor Program

415 volt for all read operations, except for programming, where
+ 25 volts are required.

5Registered Outputs — 20 ns max clock to output
35 ns max address to clock setup time

6600 mil package
7Asynchronous register
8Synchronous register

9Typica| access
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Access Time Power No. of

Organization Part Number {ns Max) Supplies Pins
16384 x 1 | MCM4116BP15 150 +12, £5V] 16
16384 x 1 | MCM4116BP20 200 +12, £5V] 16
16384 x 1 | MCM4116BP25 250 +12, £5V 16
16384 x 1  MCM4517P10 100 +5V 16
16384 x 1 | MCM4517P12 120 +5V 16
16384 x 1 | MCM4517P15 150 +5V 16
65536 x 1 | MCM6665AP15 150 +5V 16
65536 x 1 [ MCMB665AP20 200 +5V 16
66536 x 1 | MCM6665BP15 150 +b6V 16
65536 x 1 | MCM6665BP20 200 +5V 16
262,144 x 1 | MCM6256P10* 100 +5V 16
262,144 x 1 | MCM6256P12* 120 +5V 16
262,144 %1 MCM6256P15* 150 +bV 16
262,144 x 1 | MCM6257P10* 100 +bV 16
262,144 x 1 | MCM6257P12* 120 +5V 16
262,144x 1 | MCM6257P15* 150 +5V 16

MOS STATIC RAMs (+5 Volts)

Access Time No. of
Organization Part Number (ns max) Pins
128x 8 MCM6810 450 24
128x 8 MCM68A10 ' 360 24
128x 8 MCMB8B10 - 250 24
1024 x 4 MCM2114P20 200 18
1024 x 4 MCM2114P25 250 18
1024 x 4 MCM2114P30 300 18
1024 x 4 MCM2114P45 450 18
2048 x 8 MCM2016HP45 45 24
2048 x 8 MCM2016HN45 45 1 241
2048 x 8 MCM2016HY45 45 241
2048 8 MCM2016HP55 55 24
2048 x 8 MCM2016HNG5 55 241
2048 x 8 MCM2016HY55 55 241
2048 x 8 MCM2016HP70 70 24
2048 x 8 MCM2016HN70 70 241
2048 x 8 MCM2016HY70 70 241
16384 x 1 MCM2167HP35 35 20
16384 x 1 MCM2167HL356 35 20
16384 x 1 MCM2167HZ35 35 20
16384 x 1 MCM2167HP45 45 20
16384 x 1 MCM2167HL45 45 20
16384 x 1 MCM2167HZ45 45 20
16384 x 1 MCM2167HP70 70 20
16384 x 1 MCM2167HL70 70 20
16384 x 1 MCM2167HZ70 70 20
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RA IVI S (Continued)

CMOS STATIC RAMs (+5 Volts)

Access Time No. of
Organization Part Number (ns max) Pins
4096 x 1 MCM6147P55 55 18
4096 x 1 MCM6147P70 70 18
4096 x 1 MCM61L47P55 55 18
4096 x 1 MCM61L47P70 70 20
4096 X 4 MCM6168HP35* 35 20
4096 x 4 MCMB168HP45* 45 20
4096 x 4 MCM6168HPS5* 55 20
4096 x 4 MCM6169HP35* 35 22
4096 x 4 MCM6169HP45 * 45 22
4096 x 4 MCM6169H P55 * 55 22
2048 x 8 MCM6116P12 120 24
2048 x 8 MCM6116P15 150 24
2048x 8 MCM6116P20 200 24
2048x 8 MCM61L16P12 120 24
2048x 8 MCM61L16P15 150 24
2048 % 8 MCM61L16P20 200 24
ECL 10K, 10KH RAMs (Open Emitter)
Access Time
Organization Part Number (ns max) Pins
8x2 MCM10143 156.5 24
16x4 MC10H145 6 16
16x 4 MCM10145 15 16
64 x 1 MCM10148 15 16
1281 MCM10147 15 16
256 1 MCM10144 26 16
256 x 1 MCM10152 15 16
1024 x 1 MCM10146 . 29 16
1024 x 1 MCM10415-20 20 16
1024 x 1 MCM10415-15 15 16
1024 x 1 MCM10415-10* 10 16
256 x 4 MCM10422-15% 15 24
256 % 4 MCM10422-10* 10 24
4096 x 1 MCM10470-25* 25 18
4096 x 1 MCM10470-15* 15 18
1024 x 4 MCM10474-25* 25 24
1024 x 4 MCM10474-15% 15 24
16384 x 1 MCM10480-20* 20 20
4096 x 4 MCM10484-20* 20 28
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ECL 100K RAMs (Open Emitter)
Access Time
Organization Part Number (ns max) Pins
1024 x 1 MCM100415-10* 10 ' 16
256 x 4 MCM100422-10* 10 24
4096 x 1 MCM100470-15* 15 18
1024 x 4 MCM100474-15* 15 24
16384 x 1 MCM100480-20* 20 20
4096 x 4 MCM100484-20 * 20 28
TTL RAMs
Access Time No. of
Organization Part Number (ns max) Output Pins
1024 x 1 MCM93415 45 0.C. 16
1024 x 1 MCM93425 45 3-State 16
256 x 4 MCM93L422 60 3-State 22
266 x 4 MCMO3L422A 45 3-State 22
256 x 4 MCM93422 45 3-State 22
256 x 4 MCMO93422A 35 3-State 22

ROMs

MOS CHARACTER GENERATORSZ2
(+5 Volts)
Access Time No. of

Organization Part Number (ns max) Pins
128 % (7 x 5) MCMB670P 350 18
128x (7 x B) MCM6674P 350 18
128x (9% 7) MCM66700P 350 24
128x (9% 7) MCM66710P 350 24
128x (9% 7) MCM66714P 350 24
128%x{9x7) MCM®66720P 350 - 24
128x (9% 7) MCM66730P 350 24
128% (9% 7) MCM66734P 350 24
128x (9% 7) MCMB6740P 350 24
128x (9% 7) MCM66750P 350 24
128% (9% 7) MCM66760P 360 24
128%(9%x7) MCM66770P 350 24
128=(9x7) MCM66780P 3560 24
128x (9% 7) MCM66790P 350 24 N
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R O M S (Continued)

MOS Binary ROMs (+5 Voits)

Access Time No. of
Organization Part Number (ns max) Pins
2048 x 8 MCM68AI16EP 350 24
2048 x 8 MCMB8A316EPY13 350 24
4096 x 8 MCMB68A332P 350 24
4096 % 8 MCM68A332P23 350 24
8192x 8 MCM68364P20 200 24
8192x 8 MCM68364P25 250 24
8192x 8 MCM68364P35 350 24
8192x 8 MCM68364P35-33 350 24
8192x 8 MCM68365P25 250 24
8192x 8 MCM68365P35 350 24
8192x 8 MCM68366P25 250 24
8192x 8 MCM68366P35 350 24
8192x 8 MCMB8367P 450 24
8192x 8 MCM68368P 450 24
8192x 8 MCM68369P20 200 28
8192x 8 - MCM68369P25 250 28
8192x 8 MCM68369P30 300 28
8192x 8 MCM68370P20 200 28
8192x 8 MCM68370P25 250 28
8192x 8 MCM#68370P30 300 28
8192x 10 MCM68380P 3009 24
16384 x 8 MCM63128P15 1650 28
16384 % 8 MCM®63128P20 200 28
32768 % 8 MCMB3256P 15 150 28
32768 8 MCMB63256P20 200 28
CMOS ROMs ( +5 Volts)
Access Time No. of
Organization Part Number (ns max) Pins
2048 8 MCM65516P43 430 18
2048 x 8 MCM65516P43M3 430 18
2048 x 8 MCM65516P55 B550 18
32768 % 8 MCM65256P35 350 28
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MOS EPROMs
Access Time| Power No. of
Organization Part Number {ns max) Supplies? | Pins
8192x8 MCM68764C35 350 +5V, 26V 24
8192x8 MCM68764C 450 +5V, 25V 24
81928 MCM6E8766C30 300 +5V, 285V 24
8192x8 MCM68766C35 350 +5V, 26V 24
8192x8 MCME8766C40 400 +5V, 26V 24
8192x8 - | MCM68766C 450 +5V, 25V 24

ROM/EEPROMSs

MOS
Access
Organization Time No. of
ROM EEPROM Part Number {ns max) Pins
14Kx8 | 2K x 8 MCM6836E16 270 28
14K x 8 | 2K x 8 plus 256 | MCM6836R16 270 - 28
redundant bytes

DUAL-PORT RAM

MOS
Access Time No. of
Organization Part Number {ns max) Pins
256 % 8 MCM68HC34 * 240 40
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PROMs

ECL PROMs
Access Time No. of
Organization” |": Part Number (ns max) Pins
32x8 . .} MCM10139 : 20 18
256 x 4 ~MCM10149 25 16
256 x 4 1 MCM10149A* 15 16

TTL PROMs (3-State Outputs)

‘ Access Time No. of
Organization Part Number {ns max) Pins
32x8 MCM27S19* 25 16
512% 4 MCM7621 70 16
512%4 MCM7621A 60 16
512x8 MCM7641 70 24
512x8 MCM7641A 60 24
512x 8 MCM7649 .60 . 20
512%8 MCM7649A 50 20
512x8 MCM27S29A * 35 20
512%8 MCM27S31A* 35 24
512x8 MCM27S26A* See Note 5 24
512x8 MCM27S27A* See Note 5 2
1024x4 | MCM7643 70 18
1024 x4 MCM7643A 50 18
£ 1024%8 MCM7681 70 24
1024 % 8 MCM7681A . 50 .24
1024 x 8 MCM278181* 35 246
1024 x 8 MCM275281* 35 241
1024 %8 MCM27S35A7 * See Note 5 24
1024 x 8 MCM27537A8* See Note 5 24
2048 4 MCM7685 70 18
2048 x 4 MCM7685A 55 18
2048 8 MCM76161 70 24
2048 x 8 MCM76161A : 60. 24
2048 8 MCM275191* . 3B 246
2048 x 8 MCM275291* 35 1 241
2048 % 8 MCM27S46A* 7 See Note b 24
2048 % 8 MCM27S47A*8 See Note 5 24
4096 x 4 MCM76165 50 20
4096 x 4 MCM76165A 35 20

BUBBLE

‘ Access Time No. of
Organization Part Number {Average) Pins
262,144 x 1 MBM2256 7.0 ms 16
1,048,576 x 1 MBM2011A 11.5 ms 16

1-8
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@ MOTOROLA MCM4116B

16,384-BIT DYNAMIC RANDOM ACCESS MEMORY MOS

The MCM4116B is a 16,384-bit, high-speed dynamic Random (N-CHANNEL)
Access Memory designed for high-performance, low-cost
applications in mainframe and buffer memories and peripheral
storage. Organized as 16,384 one-bit words and fabricated using 16,384-BIT DYNAMIC
Motorola’s highly reliable N-channel double-polysilicon technology, RANDOM ACCESS
this device optimizes speed, power, and density tradeoffs. MEMORY

By multiplexing row and column address inputs, the MCM41168
requires only seven address lines and permits packaging in
Motorola’s standard 16-pin dual in-line packages. This packaging
technique allows high system density and is compatible with widely
available automated test and insertion equipment. Complete
address decoding is done on chip with address latches incorporated.

All inputs are TTL compatible, and the output is 3-state TTL
compatible. The data output of the MCM41168B is controlled by the
column address strobe and remains valid from access time until the
column address strobe returns to the high state. This output scheme
allows higher degrees of system design flexibility such as common

input/output operation and two dimensional memory selection by P SUFFIX
decoding both row address and column address strobes. PLASTIC PACKAGE 16
The MCM4116B incorporates a one-transistor cell design and CASE 648 '
dynamic storage techniques, with each of the 128 row addresses C SUFFIC
requiring a refresh cycle every 2 milliseconds. FRIT-SEAL PACKAGE

CASE 620
® Flexible Timing with Read-Modify-Write, RAS-Only Refresh, and
Page-Mode Capability

PIN ASSIGNMENT

® Industry Standard 16-Pin Package
® 16,384 X 1 Organization
Vgs 1
@® +10% Tolerance on All Power Supplies o )
n
@ All Inputs are Fully TTL Compatible
WRITE 3
® Three-State Fully TTL-Compatibie Output ——
@ Common {/0 Capability When Using “‘Early Write”” Mode ro s
@ On-Chip Latches for Addresses and Data In Az 6
@ Low Power Dissipation — 426 mW Active, 20 mW Standby (Max) A1 2
® Fast Access Time Options:150 ns — MCM4116BP-15, BC-15 Voo 8
200 ns — MCM4116BP-20, BC-20
250 ns — MCM4116BP-25, BC-25
300 ns — MCM4116BP-30, BC-30 PIN NAMES
® Easy Upgrade from 16-Pin 4K RAMs A0-A6 Address Inputs
CAS Column Address Strobe
Din Data In
Dout Data Out
ABSOLUTE MAXIMUM RATINGS (See Note 1) RAS Row Address Strobe
WRITE Read/Write Input
Rating Symbol Value Unit Ve Power (-5 V)
Voltage on Any Pin Relative to Vgg VinVout -0.5to0 +20 Vdc zcc :ZOWE: ::?zv\)/)
DD owel
Operating Temperature Range Ta 0 to +70 oc Vss Ground
Storage Temperature Range Tstg —65t0 +160 | °C
Power Dissipation Pp 1.0 w
! This device contains circuitry to protect the
Data Out Current out 50 mA inputs against damage due to high static volt-

ages or electric fields; however, it is advised that
normal precautions be taken to avoid apptica-
tion of any voltage higher than maximum rated
voltages to this high impedance circuit.

‘NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RAT-
INGS are exceeded. Functional operation should be restricted to RECOM-
MENDED OPERATING CONDITIONS. Exposure to higher than recom-
mended voltages for extended periods of time could affect device reliabitity.
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MCM4116B

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted.)
RECOMMENDED OPERATING CONDITIONS

Parameter Symboi Min Typ Max Unit Notes
Supply Voltage Vbp 10.8 12.0 13.2 Vdc 1
Vee 4.5 5.0 5.5 Vdc 1,2
Vgs 0 0 0 Vdc 1
Vg -45 -5.0 -55 Vde 1
Logic 1 Voltage, RAS, CAS, WRITE ViHC 24 - 7.0 Vde 1
Logic 1 Voltage, all inputs except m, m, WRITE ViH 24 - 7.0 Vdc 1
Logic O Voltage, all inputs - : ViL -1.0 - 0.8 Vdc 1
DC CHARACTERISTICS (Vpp =12V £10%,Vcc =50V £10%, Vg =-50V £10%,Vgg =0V, Tp =010 70°C.)
Characteristic Symbol Min Max Units Notes
Average Vpp Power Supply Current . DD - 35 mA 4
Ve Power Supply Current lcc - - mA 5
Average Vgg Power Supply Cur'ren! IBB1 3 - 200 nA
Standby Vgg Power Supply Cgtrent. iBB2 - 100 MA
Standby Vpp Power Supply Current Ipp2 - 15 mA 6
- Average \IDD‘Power Supply Current during IpD3 - 27 mA’ 4
"mq'nlyf;?t‘vcles
Input Leakage Cuirent {any input) L) - 10 uA
Output Leakage Current lo(L) ~ 10 HA 6,7
Output Logic 1 Voltage @ Iyt = -6 mA VOH 24 - Vdc 2
QOutput Logic 0 Voltage @ l5y =4.2 mA VoL = X3 Vdc

NOTES:

1. All voltages referenced to Vgg. Vgg must be applied before and removed after other supply voltages.

2. Output voltage will swing from Vgs to Vg under open circuit conditions. For purposes of maintaining data in power-down mode, Vcc
may be reduced to Vgg without affecting refresh operations. Vgy(min) specification is not guaranteed in this mode.

. Several cycles are required after power-up before proper device operation is achieved. Any 8 cycles which perform refresh are adequate.

. Current is proportional to cycle rate; maximum current is measured at the fastest cycle rate.

Icc depends upon output loading. Thivcc supply is connected to the output buffer only.

. Output is disabled (open-circuit) when CAS is at a logic 1.

OV S Vgt <+55V. 1A,

. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = AV

® oo s W

BLOCK DIAGRAM

N +«—— VDD
WRITE —q Write +———VCC
D—’ Clocks -~ VSS
Clock - - v
RAS —¢ Generator $ BB
' No. 1 )
Data
in
Clock Buffer
Generator
Clock —:DM. Data , Data Out
Generator Latch Out (Dout)

No. 2 | Buffer

Data In

Multiplexed (Din)

|

0|
>
ol

Release

Dummy Cells

T
i

A5 ————————————— : Memory Array 1.0f-2

Mux | Data
A4 —————

Address Row 128 _ Bus

A3 ———————————l Input [ Npecoder E.OW 128 — Sense — Refresh Amps Select
A2 Buffers 1:128 "I"es _ Data

X2 T In/Out
Al ———— : " Memory Array

AQ —

Dummy Cells

[ __ 64-Column _ _ |
{ Select Lines
Mux | Column Decoders
Switch A1-AB 1-0f-64

IJ AQ
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MCM4116B

AC OPERATING CONDITIONS AND CHARACTERISTICS (See Notes 3, 9, 14)
(Read, Write, and Read-Modify-Write Cycles)
RECOMMENDED AC OPERATING CONDITIONS
(Vpp =12V £10%, Vg = 5.0 V £10%, Vgg = =5.0 V £10%, Vgg = 0V, Ta =0 to 70°C.)

MCM4116B-15] MCM4116B-20| MCM4116B-25 | MCM41168-30
Parameter Symbol Min Max Min Max Min Max Min Max Units | Notes
Random Read or Write Cycle Time tRC 375 - 375 - 410 - 480 - ns
Read Write Cycle Time tRWC 375 - 375 - 515 - 660 - ns
Access Time from Row Address Strobe tRAC - 150 - 200 - 250 — 300 ns 10,12
Access Time from Column Address Strobe tCAC - 100 — 135 - 165 - 200 ns 11,12
Output Buffer and Turn-off Delay tOFF 0 50 (4] 50 o} 60 0 60 ns 17
Row Address Strobe Precharge Time tRP 100 - 120 - 150 - 180 - ns
Row Address Strabe Pulse Width tRAS 150 | 10,000 200 |10,000| 250 |10,000( 300 |10,000 ns
Column Address Strobe Pulse Width tCAS 100 [10,000( 135 [10,000( 165 |10,000| 200 [10,000( ns
Row to Column Strobe Lead Time tRCD 20 50 25 65 35 85 60 | 100 ns 13
Row Address Setup Time tASR 0 - (4] - 0 - o - ns
Row Address Hold Time tRAH 20 - 25 - 35 - 60 - ns
Column Address Setup Time tasSC -10 - -10 - -10 — -10 - ns
Column Address Hold Time tCAH 45 - 55 - 75 - 100 - ns
Column Address Hold Time AR 95 - 120 — 160 - 200 - ns
Referenced to RAS
Transition Time (Rise and Fall) tT 3.0 35 3.0 50 30 50 3.0 50 ns 14
Read Command Setup Time tRCS 0 - 1] - ] - o] - ns
Read Command Hold Time 1RCH 0 - (o] - 0 - 0 - ns
Write Command Hold Time WCH 45 - 55 - 75 - 100 - ns
Write Command Hold Time tWCR 95 — 120 - 160 - 200 - ns
Referenced to RAS
Write Command Pulse Width twp 45 - 55 - 75 - 100 - ns
Write Command to Row Strobe Lead Time tRWL 60 - 80 - 100 - 180 - - ns
Write Command to Column Strobe TCWL 60 - 80 - 100 - 180 - ns
Lead Time
Data in Setup Time tps 0 - o] - 0 - o] - ns 15
Data in Hold Time tpH 45 - 55 - 75 = 100 - ns 15
Data in Hold Time Referenced to RAS tDHR 95 - 120 - 160 - 200 - ns
Column to Row Strobe Precharge Time ICRP -20 - -20 — -20 — -20 — ns
RAS Hold Time tRSH 100 - 135 - 165 - 200 - ns
Refresh Period tRFSH — 2.0 — 2.0 = 2.0 = 2.0 ms
WRITE Command Setup Time wes [ -20 | - -20| - |} -20] - | -2 [ - ns
CAS to WRITE Delay tewp | 70 — 95 - 125 — 180 - ns 16
RAS 1o WRITE Delay tRwD | 120 - 160 — 210 — 280 — ns 16
CAS Precharge Time (Page mode cycle only) tcp 60 —- 80 — 100 - 100 - ns
Page Mode Cycle Time tpC 170 - 225 — 275 - 325 - ns
CAS Hold Time tcgH | 150 - 200 - 250 - 300 - ns
-Parameter Symbol Typ Max Units Notes
NOTES: (continued) lnput Capacitance (AO-A5), Din cip 40 5.0 pF 9
9. AC measurements assume t = 5.0 ns. Input Capacitance RAS, CAS, WRITE Ci2 8.0 10 pF 9
10. Assumes that tRep + tT < tRCD (Max). [ Output Capacitance (Doyt) Co 5.0 7.0 pF 7.9

11. Assumes that tygp + tT = tReD (max).

12. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

13. Operation within the trcp (max) limit ensures that troc (max) can be met. tgcp (max) is specified as a reference point only; if tRCD
is greater than the specified trcp (max) limit, then access time is controlled exclusively by tcaC.

14. ViHc (min) or Vi (min) and V| (max) are reference levels for measuring timing of input signals. ‘Also, transistion times are measured
between Vg or Vi and V). .

16. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-modify-
write cycles.

16. twCs, tcwD and tRwp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics only: If
twes = twces (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout the
entire cycle; If towp > towp (min) and trywp > tRwp (min), the cycle is a read-write cycle and the data out will contain data read from
the selected cell; If neither of the above sets of conditions is satisfied the condition of the data out (at access time) is indeterminate.

17. Assumes that tcrp > 50 ns.
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READ-WRITE/READ-MODIFY-WRITE CYCLE
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MCM4116B BIT ADDRESS MAP
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MCM4517

16,384-BIT DYNAMIC RAM

The MCM4517 is a 16,384-bit, high-speed, dynamic Random-Access
Memory. Organized as 16,384 one-bit words and fabricated using
HMOS high-performance, N-channel, silicon-gate technology. This
new breed of 5-volt only dynamic RAM combines high performance
with low cost and improved reliability.

By multiplexing row- and column-address inputs, the MCM4517 re-
quires only seven address lines and permits packaging in standard 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controlled by CAS allowing
for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM4517 incorporates a one-transistor cell design and dynamic
storage techniques.
® Organized as 16,384 Words of 1 Bit
® Single +5 Volt Operation
@ Fast 100 ns Operation
@ Low Power Dissipation:

170 mW Maximum (Active)

14 mW Maximum (Standby)
® Maximum Access Time

MCM4517-10 — 100 ns

MCM4517-12 — 120 ns

MCM45617-15 — 150 ns

MCM4517-20 — 200 ns
Three-State Data Output
Internal Latches for Address and Data input
Early-Write Common 1/O Output Capability
64K Compatible 128-cycle, 2 ms Refresh
RAS-only Refresh Mode
CAS Controlled Output
Upward Pin Compatibility from the 16K RAM (MCM4116) to the 64K
RAM (MCM6664)
Allows Undershoot Vi min= -2V
® Hidden RAS Only Refresh Capability

MOS

(N-CHANNEL, SILICON-GATE)

16,384-BIT
DYNAMIC RAM

P SUFFIX
PLASTIC PACKAGE
CASE 648

BLOCK DIAGRAM

Column Voo
2? ¥ Sense «—Vss
Al 64128 Cell | ¢ Amp
Memory Array| E
el 781 2% 1
Ad 5 Latch 10f 128 Row [ O 8 P
AS 2 (Row) Decoder @ g Latch Outf;'au( Q
A6 y 64x128Cel | 5 ™ (Column Buffer
Memory Array| —
RAS CAS
RAS J Write Data
Clock b-3n1 Clock
Generator [° Generator [P Enable Input
Buffer Buffer

o SI:

PIN ASSIGNMENT

PIN NAMES

.Address Input
....Data In
..Data Out

..Read/Write Input

RAS ....Row Address Strobe
CAS ..Column Address Strobe

......... Power (+5V)
Ground

This device contains circuitry to protect the in-
puts against damage due to high static voltages
or electric fields; however, it is advised that nor-
mal precautions be taken to avoid application of
any voltage higher than maximum rated voltages
to this high-impedance circuit.
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MCM4517

ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD

Rating Symbol Value Unit 5v
Voltage on Any Pin Relative to Vgg Vin, Vout —-2to +7 Vde 860 0
Operating Temperature Range TA Oto +70 °C
Storage Temperature Range Tsig —651t0 +150 | °C | a
Power Dissipation Pp 1.0 w |
Data Out Current . lout 50 mA J 100 pF* 6000
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability. “Includes Jig Capacitance —
DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full Operating Voltage and Temperature Range Unless Otherwise Noted.)
RECOMMENDED DC OPERATING CONDITIONS
Parameter Symbol | Min | Typ | Max | Unit | Notes
Supply Voltage xgg 4(')5 5(‘)0 5(')5 v
Logic 1 Voltage, All Inputs ViH 24 1 — (Vee+| VvV 1
Logic 0 Voltage, All Inputs ViU ~20] — 0.8 \ 1
DC CHARACTERISTICS
Characteristics Symbol | Min | Typ Max | Units { Notes
Ve Supply Current (Standby) cc - {18 25 mA 5
V¢ Supply Current (Operating)
4517-10, = —
451;-12, ::&gg lccz | _ gg . 3; mA |4
4517-15, tgc =320 — 18 25
4517-20, trc =350 - 16 23
Ve Supply Current (RAS-Only Cycle)
4517-10, = -
45174(2), :22=§3§ lcca | :g g? mA | 4
4517-15, tgc =320 - 1 19
4517-20, trc =350 - 110 18
Ve Standby Current (Standby, Output Enable) (CAS at V|, RAS at V|n} Icca - 2 5 mA
V¢ Supply Current {Page Mode Cycle Only)
4517-10, trc =235 - 17 23
4517-12, tgc =270 iccs | — | 18 21 mA
4517-15, tgc =320 - 13 18
4517-20, tRC =350 - |10 15
Input Leakage Current (Any Input) {Vgg=Vjn<Vce) WL = — 10 wA
Output Leakage Current (0= Vo1<5.5) (CAS at Logic 1) 10(L) — — 10 A
Output Logic 1 Voltage@loyt= —4 mA VOH 2.4 - - \
Output Logic O Voltage@lgyt=4 mA VoL — — 0.4 \
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)
(See Notes 2, 3, 9, 14 and Figure 1)
Parameter Symbol MCM4517-10|MCM4517-12IMCM4517-15|MCM4517-20 unit! Notes
Min | Max | Min| Max | Min | Max | Min | Max
Random Read or Write Cycle Time tRC 2%| - 270 - |320] - 360| — ns | 89
Read-Modify-Write Cycle Time tRwWC | 285 — 1320 — ] 410 — ] 440] - ns | 89
Access Time from Row Address Strobe - RAC - 100{ — | 120 - 180 | — | 200 | ns {10, 12
Access Time from Column Address Strobe tCAC — 56 — 65 — 80 | — | 120 | ns 1,12
Output Buifer and Turn-Off Delay tOFF 0 45 0 50 0 60 0 70 ns 18
Row Address Strobe Precharge Time tRP 110 — P1o]l - Te] - [wof] — ns
Row Address Strobe Pulse Width tRAaS | 115 | 10000] 140 | 10000} 175 [10000f 200 | 10000| ns 19
Column Address Strobe Pulse Width tcas | 55 §10000) 65 {10000] 95 }{10000; 120 | 10000| ns | 19
Row to Column Strobe Lead Time tRCD 2% | 45 5| 8 25 70 | 30| 8 ns 13
Row Address Setup Time TASR 0 — 0 — 0 = 0 = ns
Row Address Hold Time tRAH | 15| - 151 — 20| - 2| - | ns
Column Address Setup Time tASC 0 - 0 - 0 — 0 - ns
Column Address Hold Time tCAH 15| — 15 — 20 - 20 - ns
Column Address Hold Time Referenced to RAS tAR 60 — 70 — 90 — 140 - ns
Transition Time (Rise and Fall) tT 3 50 3 50 3 50 3 50 ns 6
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MCM4517

AC OPERATING CONDITIONS AND CHARACTERISTICS {Continued)

Paramete Symbol MCM4517-10jMCM4517-12|MCM4517-15|MCM4517-20 Unit | Notes
" r Y Min | Max | Min | Max | Min | Max | Min | Max

Read Command Setup Time tRCS 0 — 0 = 0 - 9} - ns

Read Command Hold Time tRCH 0 — 0 — 0 - 0 — ns 14

Read Command Hold Time Referenced to RAS tRRH 20 - 25 - 35 - 40 — ns 14

Write Command Hold Time tWCH | 26 — 30 — 45 - 60 - ns

Write Command Hold Time Referenced to RAS tWCR | 70 - 85 - |1s| — | 140 | — ns

Write Command Pulse Width twp | 26 - 30 - 50 = 50 - ns

Write Command to Row Strobe Lead Time tRwL | 60 — 65 - {mof - 10 | - ns

Write Command to Column Strobe Lead Time tcwL | 45 — 50 — | 100] - 100 | — ns

Data in Setup Time DS 0 - 0 - 0 - 0 - ns | 15

Data in Hold Time t1DH 25 — 30 - 45 — 60 — ns 15

Data in Hold Time Referenced to RAS tDHR 70 — 85 — 151 — 140 — ns

Column to Row Strobe Precharge Time tCRP 0 — 0 — 0 — 0 — ns

RAS Hold Time tRSH 70 — 85 - 105 — 120 — ns

Refresh Period tRFSH — 2.0 — 2.0 — 2.0 ~ 20 | ms

Write Command Setup Time tWCS 0 — 0 — 0 — 0 — ns 16

CAS to WRITE Delay - tcwD | 56 — 65 - 80 - 10| — ns 16

RAS to WRITE Delay tRWD | 100 { — 120 | — 160 { - 160 [ — ns 16

CAS Hold Time tceH-f 100 — 120 [ — | 166 — | 200 — ns

CAS Precharge, Non Page Mode tCPN 50 — 55 — 70 — 0 — ns

RMW Cycle RAS Pulse Width tRRW | 135 |10000{ 160 |10000| 195 | 10000] 220 | 10000 | ns

RMW Cycle TAS Pulse Width tcRw { 95 {10000] 110 J10000/ 130 } 10000| 140 ) 10000 | ns

Page Mode Cycle Time tpC 126 — | 146 [ — 190 — ]2601) — ns

Page Mode Cycle Time (Read-Modify-Write} tPCM 175 — 200 - 280 - 360 — ns

CAS Precharge Time (Page Mode Cycle Only) tcp 60 - 70 - 85 — 106 | - ns

RAS Pulse Width (Page Mode Cycle Only) tRpM | 115 [10000] 140 |10000] 175 | 10000f 235 | 10000 | ns

CAPACITANCE (f=1.0 MHz, TpA=25°C, Voc= +5 V. Periodically sampled rather than 100% tested.)
Parameter Symbol | Typ | Max | Units | Notes

Input Capacitance (A0-A6), Djp Ci 40 | 6.0 | pF 7

Input Capacitance RAS, CAS, WRITE Ci2 50 | 7.0 | pF 7

NOTES:

1. All voltages referenced to Vgg.

2. Vi min and V)| max are reference levels for measuring timing of input signals. Transition times are measured between V|4 and V.

3. An initial pause of 100 us.is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed.

4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output open

5. Qutput is disabled (open-circuit) and RAS and CAS are both at a logic 1

6. The transition time specification applies for all input signals. in addition to meeting the transition rate specification, all input sig-
nals must transmit between V| and V|{_ (or between V|| and V|H) in a monotonic manner.

7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=is{/AV

8. The specifications for tr¢ (min), and trw( (min) are used only to indicate cycle time at which proper operation over the full tem-
perature range (0°C< T <70°C) is assured.

9. AC measurements assume tT=5.0 ns.

10. Assumes that tgeD<tRCD (Max}

11, Assumes that t(RCDZRCD (Max) |

12.  Measured with a current load equivalent to 2 TTL loads (+200 A, —4 mA) and 100 pF (VoH=2.0V, VOL=0.8 V).

13. Operation within the trcp-(max) limit ensures that tRAC (max) can be met. trcp (max) is specified as a reference point only; if
tRCD is greater than the specified trcp (max) limit, then access time is controlled exclusively by tCAC.

14. Either tRRH or tRCH must be satisfied for a read cycle.

16. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-
modify-write cycles.

16. twCs. tcwD. and tRwD are not restrictive operating parameters. They are included in the data sheet as electrical characteri-
istics only: if s = twes (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance}
throughout the entire cycle; if toywp = towp {min) and tRwWD ZtRWD {min), the cycle is a read-write cycle and the data out will
contain data read from the selected cell: if neither of the above sets of conditions is satisfied, the condition of the data out (at
access time) is indeterminate. -

17. Addresses, data-in and WRITE are don’t care. Data-out depends on the state of CAS. If TAS remains low, the previous output
will remain valid. CAS is allowed to make an active to inactive transition during the RAS-only refresh cycle. When CAS is brought
high, the output will assume a high-impedance state.

18. toff {max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.

19. For read and writé cycles only.
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READ CYCLE TIMING
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MCM4517

RAS-ONLY REFRESH CY.CLE
(Data-In and Write are Don't Care, CAS is HIGH)
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DRAM

PAGE MODE READ-MODIFY-WRITE CYCLE
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®' MOTOROLA MCM6665A

MOS

64K BIT DYNAMIC RAM (N-CHANNEL, SILICON-GATE)
The MCMB665A is a 65,536 bit, high-speed, dynamic Random-
Access Memory. Organized as 65,536 one-bit words-and fabricated. 65,536-BIT
using HMOS high-performance N-channel silicon-gate technology, this DYNAMIC RANDOM ACCESS
new breed of 5-volt only dynamic RAM combines high performance MEMORY

with low cost and improved reliapility.

By multiplexing row- and column-address inputs, the MCMB665A
requires only eight address lines and permits packaging in standard
16-pin dual-in-line packages. Complete address decoding is done on

. chip with address latches incorporated.. Data out is controlled by CAS
allowing for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM6665A incorporates a one-transistor cell design and dynamic
storage techniques

. ) P SUFFIX
® Organized as 65,536 Words of 1 Bit PLASTIC PACKAGE
Single +5 V Operation (+ 10%) CASE 648

®
. @ Full Power Supply Range Capabilities
® Maximum Access Time
MCMB6665A-156= 150 ns
MCMB6665A-20= 200 ns

® | ow Power Dissipation
302.5 mW Maximum {Active) (MCM6665A-15)
22 mW Maximum (Standby)
® Three-State Data Output . PIN ASSIGNMENT
@® Internal Latches for Address and Data Input
® Early-Write Common I/0 Capability
® 16K Compatible 128-Cycle, 2 ms Refresh
® RAS-only Refresh Mode
® CAS Controlled Output
® Upward Pin Compatible from the 16K RAM (MCM4116, MCM4517)
® Fast Page Mode Cycle Time
® [ow Soft Error Rate <0.1% per 1000 Hours (See Soft Error Testing)
BLOCK DIAGRAM -« VCe PIN NAMES
- Vss A0-A7 o Address Input
Precharge D . Dataln
Clock Memory o} Memory Q... e Data Out
AO> 2 Array E Array E W.. ... .. Read/Write Input
3 8 & _ RAS ..... . .... Row Address Strobe
AT = _i; Row Decoder g Row Decoder L_é € RAS CAS ......Column Address Strobe
A = 2 £ le A% VEC - i Power (+5 V)
B Memory o Memory 2 Vss . . Ground
A3 —» ig Array Array lex| T |« Write, W
3 ©
A4 é Memory Memory: g g [“ REFRESH*
A5 -3 % Array '§ Array <§7 (< Data In, D This device contains circuitry to protect the
so>| § | FPowdecoser | & | Howoeocer | | E e ugpun oagen o secity feids: howeer, i
3 £ g Data, Q advised that normal precautions be taken to
A7 g Memory 2 Memory = : avoid application of any voltage higher than
Precharge) Array © Array maximum rated voltages to this high-
Clock impedance circuit.

* Refresh Function Available on MCM6664A
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MCM6665A

ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD
Rating Symbol Value Unit 5V
Voltage on Any Pin Relative to Vgg
(except Vee) Vin: Vout —21to0 +7 \ 970Q
Voltage on V¢ e Supply Relative to Vgg Vee —1t0 +7 v a
Operating Temperature Range TA Oto +70 °C
Storage Temperature Range Tstg —66 to +150 °C
Power Dissipation ) 0 W 100 pF* $12ke
Data Out Current lout 50 mA . 9

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERATING
CONDITIONS. Exposure to higher than recommended voltages for extended periods
of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temparature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

*Includes Jig Capacitance

NOTES: 1. All voltages referenced to Vggs.

) Parameter Symbol | Min | Typ Max Unit. | Notes
Supply Voltage vVee 45 | 5.0 5.5 \Y 1
Vs 0 0 0 \ 1
Logic 1 Voltage, All Inputs VIH 24 | — [Vee+1] V 1
Logic O Voltage, All Inputs Vi (=10 - 0.8 \% 1
*The device will withstand undershoots to the —2 volt level with a maximum pulse width of 20 ns at the — 1.5 volt level. This is periodically
sampled rather than 100% tested.
DC CHARACTERISTICS
Characteristic Symbol | Min [ Max | Units | Notes
Ve Power Supply Current {Standby) lcco ~ 4.0 ] mA 5
Ve Power Supply Current
6665A-15, trc =270 ns Icc - 55 | mA 4
6665A-20, tgc=330 ns - 50
Ve Power Supply Current During RAS only Refresh Cycles .
6665A-15, trc =270 ns lces - | 46 | mA 4
6665A-20, trc=330 ns - 40
V¢ Power Supply Current During Page Mode Cycle for tas = 10 psec
6665A-15, tpc = tRp =145 ns Icca — ] 40 | mA 4
6666A-20, tpc = trp =200 ns - 1.3
Input Leakage Current {Vgs<Vin=Vce) (L) — 10 | A -
Output Leakage Current (CAS at logic 1, Vgg=<Vout=<Vec) o) | = 10 | A -
Output Logic 1 Voltage @ loyt= —4 mA VOH 2.4 - \ -
Output Logic 0 Voltage @ lgyt= 4 mA VoL - 104 \ -
CAPACITANCE {f=1.0 MHz, TA=25°C, Vcc=5 V Periodically Sampled Rather Than 100% Tested)
Parameter " | Symbol |} Typ | Max | Unit | Notes
Input Capacitance (A0-A7), D ' Ch 3 5 pF 7
Input Capacitance RAS, CAS, WRITE Clo 6 8 | pF 7
Output Capacitance {Q), (CAS = V| to disable output) Co 5 pF 7

2. V|4 min and V)i max are reference levels for measuring timing of input signals. Transition times are measured between V|4 and

ViL.

3. An initial pause of 100 us is required after power-up followed by any 8 RAS cycles befc e proper device operation is guaranteed
4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output

open.
. RAS and CAS are both at a logic 1.

o o

signals must transit between V) and V) (or between V) and V) in a monotonic manner.

. Capacnance measured with a Boonton Meter or effective capacitance calculated from the equatlon C=-~—— 1At

AV

~
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MCM6665A

AC OPERATING CONDITIONS AND CHARACTERISTICS (Read, Write, and Read-Modify-Write Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted; See Notes 2, 3, 6, and Figure 1)

6665A-15 | 6665A-20

Parameter Symbol | Min | Max | Min | Max [Units| Notes
Random Read or Write Cycle Time tRC 270 - 330 — ns | 89
Read Write Cycle Time tRWC 1280 | — |33 | - ns | 89
Access Time from Row Address Strobe 1RAC - 150 - 200 ns |10, 12
Access Time from Column Address Strobe tCAC — 75 -~ 100 | ns |11, 12
Output Buffer and Turn-Off Delay tOFF 0 30 0 40 ns 18
Row Address Strobe Precharge Time tRp 100 — 120 — ns —
Row Address Strobe Pulse Width tRAS 150 10000 | 200 {10000 | ns —
Column Address Strobe Pulse Width tCAS 75 ]10000 | 100 §10000 | ns —
Row to Column Strobe Lead Time tRCD 30 75 30 f 100 | ns 13
Row Address Setup Time tASR 0 — 0 — ns -
Row Address Hold Time tRAH 20 - 25 - ns -
Column Address Setup Time - IASC 0 — 0 - ns -
Column Address Hold Time tCAH 35 - 45 -~ ns -
Column Address Hold Time Referenced to RAS tAR 96 — 120 | ~— ns 17
Transition Time (Rise and Fall) T 3 50 3 50 ns
Read Command Setup Time tRCS 0 — 0 — ns -
Read Command Hold Time tRCH 0 — 0 - ns 14
Read Command Hold Time Referenced to RAS tRRH 0 — 0 — ns 14
Write Command Hold Time twcH | 35 — 45 -~ ns —
Write Command Hold Time Referenced to RAS tWCR 95 - 120 - ns 17
Write Command Pulse Width Wwp 35 - 45 — ns -
Write Command to Row Strobe Lead Time trwL | 45 - 56 - ns -
Write Command to Column Strobe Lead Time tcwL | 46 - 55 - ns -
Data in Setup Time DS 0 - 0 - ns 15
Data in Hold Time DH 35 - 45 — ns 15
Data in Hold Time Referenced to RAS DHR 95 — 120 — ns 17
Column to Row Strobe Precharge Time tcrRp |—10) - |-10] — ns —
RAS Hold Time tRSH 75 — 100] — ns -
Refresh Period tRFSH | — 20 | - 20 | ms -
WRITE Command Setup Time . twes |[—=10| — |-10f — ns 16
CAS to WRITE Delay TtwD | 4 | - |86 ] — | ns| 16
RAS to WRITE Delay tRwp [ 120 | — [188 ] — ns 16
CAS Hold Time tesH | 180 | — [200 ] — ns -
CAS Precharge Time (Page Mode Cycie Only) tcp 60 — 80 - ns -
Page Mode Cycle Time tpC 145 | — 200 - ns -

8. The specifications for trc (min}, and tgy ¢ (min) are used only to indicate cycle time at which proper operation over the full
temperature range (0°C=Ta =<70°C) is assured.
9. AC measurements tT=5.0 ns.

10. Assumes that tgcp<trcp (max).

11. Assumes that tRcp=tRcp (max).

12. Measured with a current load equivalent to 2 TTL (=200 zA, +4 mA) loads and 100 pf with the data output trip points set at
VoH=20Vand Vo =08 V.

13. Operation within the tRCD (max) limit ensures that tRAC (max) can be met. tRCp (max) is specified as a reference point only; if
tRCD Is greater than the specified tgcpfmax) limit, then access time is controlied exclusively by tcac.

14. Either tRRH or tRCH must be satisfied for a read cycle.

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-
modify-write cycles.

16. tw(CS. tCWD and tRwD are not restrictive operating parameters. They are included in the data sheet as electrical characteristics
only; if twcs=twes (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if towp =tcwp {min) and trwp = tRwD (min), the cycle is read-write cycle and the data out will
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at ac-
cess time) is indeterminate.

17. tAR Min < tAR = tRCD + 'CAH
IDHR Min =< IDHR = RCD + IDH
WCR Min = tWCR = RCD *+ 'WCH

18. toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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READ CYCLE TIMING

e
-« tRAS >
le———————(AR———————>]
— VIH— T ) L
N X
- v
< ICSH €———RP—3»
[€——IRCD RSH > €~ P>
. .
- ViH— ‘ \ CAS (
ViL— \ - Z 7
RAH
tASR <—>|‘ASC—>‘ [ |eetcAH-
ViH — . N
Vi — - Address Address A

le tRRH
RCS > > tRCH

. ViH— v
W ViL
——————CAC—————]
RAC —>4 [e-tOFF
VOH_ 7 Valid
Q (Data Out) VoL High 2 Data
WRITE CYCLE TIMING
tRC >
-« tRAS
Vi — - - X
— N ur——>] /
ViL — - -
- tRSH » [ RP——
- ICSH >
l€——tRCD >l tCAS——————>] j€—ICRP
Vig — | zv‘
CAS IH \ \_
ViL — \
tRAH )
tASR tASC et - CAH
Vi — Row Column
Addresses vy — Address Address J.
L [ l I
-« tew -
WwCs WeH
ViL— X
Vi —
D(Dataln) H
ViL—

High Z

Vo
Q(Data Out) VoL
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PAGE MODE READ CYCLE

RAS »
ViH—="
AAS X<——- AR —>
ViL — \' e
le——— CSH — - fe——— IRSH ———3»| 'RP
-« pC >
le— (RCD—— | CASH |€!CPI | CAS le—CAS le— 1CRP —3»|
Vikl— —‘\ r R
CAS N /] N
ViL—
—» & IRAH | € tCaH — 1CAH le—1CAH
IASR le}— tASC | [ —>»f lg-tasc LASC| |-
ViH— Row Col Col 4 I Col
Addresses Vi — Add Addl Add Add
|
{CAC [€—> I<—ICAC l:—‘CAC
< RAC—3 —»] [€—ICFF OFF 1OFF
VOH—
Q (Data Out) HiZ g
VoL —
—>|<—tncs
‘RCS——)| [ —-ﬂ'(—’RCH —> |<—-IRCH
|

—= ViH—
T RXXXX
ViL—

LY

PAGE MODE WRITE CYCLE

~\

<€ IRAS >
—_— ViH— 3
RAS \/“H x<—tAR——> Z \
L= A
[€——1tCSH > N [e—RSH—» | RP
tpC —
[—RCD—1—> ICAS—I |—t1CP l«—>+ ICRP
A ViH— \\ Z‘ x(—tc/\s—b l— 1CA S A
ViL— /]
P> [€RAH | > [€ICAH - je-1CAH [ 1CAH
tAsR—] [ —| [&-tasC tASC | jef tasc—m] b
e XX IXCRRKKX
resses
Add Add Add Add
Vi — [\
WCH 1WCH'I*—> WeH >
< tCwWL - tewiL > [~ CWL 3] .
7 XXX KXXXNA N OCKOKX
Vip—
N 1
- 1VVP 3 WP 3»f IDS-){ WP
WCR —1«€ > DH > [ (RWL —3»
DS |fet—tDH> DS e e 1D H—]
ViH — "
oot XK = = XXX
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2-21




MCM6665A

RAS VIH™
ViL—

Addresses, VIH™
AO-AB V) —
— ViH-
RAS IH
Vi

— ViH~
TAS iH
viL=

A

Vig—

Addresses IH
ViL=

—_ ViH—

W

ViL=

Q(Data Ou!)\\//OH—

D (Data in}

RAS-ONLY REFRESH CYCLE
(Data-in and Write are Don’t Care, CAS is HIGH}

_FP_)\

tRC

<

K-

RAS

\

le—— 1gp ——|

e tr A H—>]
> €tASR .
XN ros s QXXX IXKHIIXXKIIXXN
READ-WRITE/READ-MODIFY-WRITE CYCLE
-~ - (RWC >
—_— o -
N(————lAR———)I | 2 N
P < IL " RSH —> [~ (RP—
- tRCD > - 1CAS > e (CRP|
) A f J\
S tRAH
tasce»| € |[etcana
D VR 6 ST O 0 e
| o
A (HCSM o tcwWp——————— ’:———llCRVV\QLL_:-)
X 7
-ty P e €0FF
P‘mc——»
High Z y, Valid
lr% . B Data
IDS~H->j <>} toH

O L OTOTOTO AT TOOTOLATO LA
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MCM6665A

TYPICAL CHARACTERISTICS

FIGURE 2 — RAS ACCESS TIME versus SUPPLY VOLTAGE FIGURE 3 — CAS ACCESS TIME versus SUPPLY VOLTAGE
T [ 1 O N O O I
a - o N ”
2 {1.0-tRAC@VCC -5 V., TA=25°0) g Vf (1.0=1CAC@YCC =5 V. TA=25°C!
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. Ta-0°C |
0.8 )
4 45 5 55 B 4 45 5 5.5 6
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FIGURE 4 — RAS ACCESS TIME versus FIGURE 5 — CAS ACCESS TIME versus
AMBIENT TEMPERATURE AMBIENT TEMPERATURE
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_ ] — [ [ | I
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FIGURE 6 — RAS, W INPUT LEVEL versus SUPPLY VOLTAGE FIGURE 7 — CAS, W INPUT LEVEL versus SUPPLY VOLTAGE
25 2.5 l j
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TYPICAL CHARACTERISTICS (continued)

FIGURE 8 — Icc1 SUPPLY CURRENT

FIGURE 8 — Icc1 SUPPLY CURRENT versus CYCLE RATE versus SUPPLY VOLTAGE
50 T T 50 S —

Vgp=5.5V Ta=25°C B

tRp=120 ns - ﬂ» B e S /lﬁc
0 TA=25°C 90 ns

40 teAS =160 ns —

30

%3
=3

IcC1, ACTIVE SUPPLY CURRENT (mA)
Icc1. ACTIVE SUPPLY CURRENT (mA)

20 20
I
S, 1000 ns
10 10 ==
0 0
0 1 2 4 4 45 5 5.5 6
11tRE, CYCLE RATE (MHz) VG, SUPPLY VOLTAGE (VOLTS)
FIGURE 10 — Icct SUPPLY CURRENT FIGURE 11 — Igc1 SUPPLY CURRENT
versus SUPPLY VOLTAGE versus AMBIENT TEMPERATURE (min trp)
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FIGURE 12 — Iccq SUPPLY CURRENT
versus AMBIENT TEMPERATURE (min RAS) FIGURE 13 — Icc2 SUPPLY CURRENT versus SUPPLY VOLTAGE
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TYPICAL CHARACTERISTICS (continued)

FIGURE 14 — icco2 STANDBY CURRENT
versus AMBIENT TEMPERATURE
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FIGURE 16 — ADDRESS INPUT LEVEL versus SUPPLY VOLTAGE
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1
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0 4. 45 g 5.5 6.0
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SOFT ERROR TESTING

The storage cell depletion regions as well as the sense
amplifier and its associated bit lines are susceptible to charge
coliection of electrons from an aipha "hit.”” However, the
susceptibility of these vulnerable regions varies. Depleted
storage cells are vulnerable at all times, whereas the sense
amplifiers and associated bit lines are susceptible only during
the small portion of the memory cycle just prior to sensing.
Hence, an increase in the frequency of dynamic RAM access
will cause a corresponding increase in the soft error rate.

To take this memory access dependency into account, the
total soft error rate profile includes a cycle time component.
The soft error rate due to bit line hits at the system's memory
cycle rate is added to the soft error rate due to storage cell
hits which are not frequency dependent, Figure 18 illustrates
the impact that frequency of access has on the
MCM6664A/MCMBB65A overall soft error rate.

Under normal operating conditions, the die will be expos-
ed to radiation levels of less than 0.01 alpha/cm2/hr.” Ac-
celerated soft error. testing data is generated from at least
three high-intensity sources having an Alpha Fiux Density
range of 1x 105 to 6x 10% {alpha/cm2hr) placed over un-

2-25

FIGURE 15 — Igc3 SUPPLY CURRENT versus CYCLE RATE

50 T [ T {
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E
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E 20 // N p—
8 |
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i 1
0 i L,_J
0 4

2
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FIGURE 17 —~ DATA INPUT LEVEL versus SUPPLY VOLTAGE
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g15 Vit Max—|
g
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=
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0 [
4 4.5 5.5 6

. 5
VgC. SUPPLY VOLTAGE (VOLTS)

coated die. Figure 19 shows the soft error rate for a given
alpha flux density at a cycle rate of 100 kHz. The accelerated
data of Figures 18 and 19 project that the soft error rate for
package level radiation will be less than 0.1% /1000 hours.

SYSTEM LIFE OPERATING TEST CONDITIONS

—-

Cycle time: 1 microsecond ‘for read, write and refresh
cycles

Refresh Rate: 1 millisecond

Voitage: 5.0 V

Temperature: 30° C +2° C {ambient temperature inside
enclosure)

Elevation: Approximately 620 feet above mean sea level
Data Patterns: Write the entire memory space sequential-
ly with all ""1"s and then perform continuous sequential
reads for 6 hours. Next, write the entire' memory space
with all "0"’s sequentially and then perform continuous
sequential reads for 6 hours. Next, go back to the all “1"'s
pattern and repeat the sequences all over again.

@ N

4

a

6
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FIGURE 18 — ACCELERATED SOFT ERROR : : FIGURE 19 — SOFT ERROR RATE versus
versus CYCLE TIME ALPHA FLUX DENSITY
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FIGURE 24 — FUNCTIONAL BLOCK DIAGRAM
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DEVICE INITIALIZATION

Since the 64K dynamic RAM is a single supply 5 V only
device, the need for power supply sequencing is no longer
required as was the case in older generation dynamic RAMs.
On power-up an initial pause of 100 microseconds is required
for the internal substrate generator pump to establish the
correct bias voltage. This is to be followed by a minimum of
eight active cycles of the row address strobe (clock) to
initialize the various dynamic nodes internal to the device.
During an extended inactive state of the device (greater than
2 ms with device powered up) the wake up sequence (8
active cycles) will be necessary to assure proper device
operation. See Figures 25, 26 for power on characteristics of
the RAM for two conditions (clocks active, clocks inactive).

The row' address strobe is the primary “‘clock’ that
activates the device and maintains the data when the RAM is
in the standby mode. This is the main feature that distin-
quishes it as a dynamic RAM as opposed to a static RAM. A
dynamic RAM is placed in a low power standby mode when
the device receives a positive-going row address strobe. The
variation in the power dissipation of a dynamic RAM from
the active to the standby state is an order of magnitude or
more for NMOS devices. This feature is used to its fullest ad-
vantage with -high density mainframe memory systems,
where only a very small percentage of the devices are in the
active mode at any one time and the rest of the devices are in
the standby mode. Thus, large memory systems can be
assembled that dissipate very low power per bit compared to
a system where all devices are active continuously.

ADDRESSING THE RAM

The eight address pins on the device are time multiplexed
with two separate 8-bit address fields that are strobed at the
beginning of the memory cycle by two clocks (active
negative) called the row address strobe and the column

address strobe. A total of sixteen address bits will decode
one of the 65,536 cell locations in the device. The column
address strobe follows the row address strobe by a specified
minimum and maximum time called “trcp,” which is the
row to column strobe delay. This time interval is also referred
to as the multiplex window which gives flexibility to a system
designer to set up his external addresses into the RAM
These conditions have to be met for normal read or write
cycles. This initial portion of the cycle accomplishes the nor-
mal addressing of the device. There are, however, two other
variations in addressing the 64K RAM: one is called the page
mode cycle {described later) where an 8-bit column address
field is presented on the input pins and latched by the CAS
clock, and the other is the RAS only refresh cycle (described
later) where a 7-bit row address field is presented on the in-
put pins and latched by the RAS clock. in the latter case, the
most significant bit on Row Address A7 (pin 8) is not re-
quired for refresh. See bit address map for the topology of
the cells and their address selection.

NORMAL READ CYCLE

A read cycle is referred to as normal read cycle to differen-
tiate if from a page-mode-read cycle, a read-while-write
cycle, and read-modify-write cycle which are covered in a
later section.

The memory read cycle begins with the row addresses
valid and the RAS clock transitioning from V|y to the V|
level. The CAS clock must also make a transition from V| to
the V| level at the specified tRCp timing limits when the
column addresses are latched. Both the RAS and CAS
clocks trigger a sequence of events which are controlled by
several delayed internal clocks. Also, these clocks are linked
in such a manner that the access time of the device is in-
dependent of the address multiplex window. The only
stipulation is that the CAS clock must be active before or at

CURRENT WAVEFORMS

FIGURE 256 — SUPPLY CURRENT versus SUPPLY

VOLTAGE DURING POWER UP, RAS, CAS=Vc¢
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FIGURE 26 — SUPPLY CURRENT versus SUPPLY
VOLTAGE DURING POWER UP, RAS, CAS=Vgg
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the tRcp maximum specification for an access (data valid)
from the RAS clock edge to be guaranteed (traC). If the
tRCD maximum condition is not met, the access {tCAC)
from the CAS clock active transition will determine read ac-
cess time. The external CAS signal is ignored until an inter-
nal RAS signal is available, as noted in the functional block
diagram, Figure 24. This gating feature on the CAS clock will
allow the external CAS signal to become active as soon as
the row address hold time {tgaH) specification has been met
and defines the tRcp minimum specification. The time dif-
ference between tRcp minimum and tRCp Maximum can be
used to absorb skew delays in switching the address bus
from row to column addresses and in generating the CAS
clock.

Once the clocks have become active, they must stay active
for the minimum (tRAS) period for the RAS clock and the
minimum (tcag) period for the CAS clock. The RAS clock
must stay inactive for the minimum (tgp) time. The former is
for the completion of the cycle in progress, and the latter is
for the device internal circuitry to be precharged for the next
active cycle. -

Data out is not latched and is valid as long as the CAS
clock is active; the output will switch to the three-state mode
when the CAS clock goes inactive. The CAS clock can re-
main active for a maximum of 10 ns (tgcRp) into the next
cycle. To perform a read cycle, the write (W) input must be
held at the V| level from the time the CAS clock makes its
active transition (trcs) to the time when it transitions into
the inactive (tRCcH) mode.

WRITE CYCLE

A write cycle is similar to a read cycle except that the Write
(W) clock must go active (VL level) at or before the CAS
clock goes active at a minimum tyycs time. If the above
condition is met, then the cycle in progress is referred to as a
early write cycle. In an early write cycle, the write clock and
the data in is referenced to the active transition of the CAS
clock edge. There are two important parameters with respect
to the write cycle: the column strobe to write lead time
(tcwL) and the row strobe to write lead time (tryw/(). These
define the minimum time that RAS and CAS clocks need to
be active after the write operation has started (W clock at
VL level).

It is also possible to perform a late write cycle. For this
cycle the write clock is activated after the CAS goes low
which is beyond tiyCs minimum time. Thus the parameters
tcwiL and tRwL must be satisifed before terminating this
cycle. The difference between an early write cycle and a late
write cycle is that in a late write cycle the write (W) clock can
occur much later in time with respect to the active transition
of the CAS clock. This time could be as long as 10
microseconds — [tRwL + tRp + 2Tyl

At the start of a write cycle, the data out is in a three-state
condition and remains inactive throughout the cycle. The
data out remains three-state because the active transition
of the write (W) clock prevents the CAS clock from enabling
the data-out buffers as noted in Functional Block Diagram.
The three-state condition {high impedance) of the Data Out
Pin during a write cycle can be effectively utilized in a system
that has a common input/output bus. The only stipulation is
that the system use only early write mode operations for all
write cycles to avoid bus contention.
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READ-MODIFY-WRITE AND READ-WHILE-WRITE CYCLES

As the name implies, both a read and a write cycle is ac-
complished at a selected bit during a single access. The read-
modify-write cycle is similar to the late write cycle discussed
above.

For the read-modify-write cycle a normal read cycle is in-
itiated with the write (W) clock at the V| level until the read
data occurs at the device access time (tRAC). At this time
the write (W) clock is asserted. The data in is setup and held
with respect to the active edge of the write clock. The cycle
described assumes a zero modify time between read and
write.

Another variation of the read-modify-write cycle is the
read-while-write cycle. For this cycle, the following
parameters (tRWD. tcwD! play an important role. A read-
while-write cycle starts as a normal read cycle with the write
(W) clock being asserted at minimum tgwD or minimum
tcwpD time, depending upon the application. This results in
starting a write operation to the selected cell even before
data out occurs. The minimum specification on trwp and
tCWD assures that data out does occur. In this case, the
data in is set up with respect to write (W) clock active edge.

PAGE-MODE CYCLES

Page mode operation allows faster successive data opera-
tions at the 256 column locations. Page access {tCAC) is
typically half the regular RAS clock access (tRAC) on the
Motorola 64K dynamic RAM. Page mode operation consists
of holding the RAS clock active while cycling the CAS clock
to access the column locations determined by the 8-bit
column address field. There are two controlling factors that
limit the access to all 2566 colufnn locations in one RAS clock
active operation.~These are the refresh interval of the device
(2 ms/128=15.6 microseconds) and the maximum active
time specification for the RAS clock (10 microseconds).
Since 10 microsecends is the smaller value, the maximum
specification of the RAS clock on time is the limiting factor
of the number of sequential page accesses possible. Ten
microseconds will provide approximately (10 micro-
seconds/ page mode cycle time) 50 successive page accesses
for every row address selected before the RAS clock is reset.

The page cycle is always initiated with a row address being
provided and latched by the RAS clock, followed by the
column address and CAS clock. From the timing illustrated,
the initial.cycle is a normal read or write cycle, that has been
previously described, followed by the shorter CAS cycles
(tpc). The CAS cycle time (tpc) consists of the CAS clock
active time (tcAg), and CAS clock precharge time (tcp) and
two transitions. In addition to read and write cycles, a read-
modify-write cycle can also be performed in a page mode
operation. For a read-modify-write or read-while-write type
cycle, the conditions normal to that mode of operation will
apply in the page mode also. The page mode cycles il-
lustrated show a series of sequential reads separated by a
series of sequential writes. This is just one mode of opera-
tion. In practice, any combination of read, write and read-
modify-write cycles can be performed to suit a particular
application.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
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degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least
once every 2 ms. This is- accomplished by sequentially
cycling through the 128 row address locations every 2 ms, or
at least one row every 15.6 microseconds. A normal read or
write operation to the RAM will serve to refresh all the bits
(256) associated with that particular row decoded.

RAS Only Refresh — When the memory component is in
standby the RAS only refresh scheme is employed. This
refresh method performs a RAS only cycle on all 128 row
addresses every 2 ms. The row addresses are latched in with
the RAS clock, and the associated internal row locations are
refreshed. As the heading implies, the TAS clock is not re-
quired and should be inactive or at a V|H level to conserve
power.

PIN ASSIGNMENT COMPARISON

MCM4116

vee

5P Vss
1 CAS
 Q

3f A6
A3
] A4
h A5

1 A7

MCM4517

MCMB632A

PIN VARIATIONS

PIN NUMBER MCM4116 MCM4517 MCMB6632A MCMB6663A MCM6664A MCMB6665A
1 vggl—-56V) N/C REFRESH N/C REFRESH N/C
8 Vppi+12 Vi vee vee vee vee vee
9 Veel+5 Vi N/C A7 A7 A7 A7
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MCMB6665A BIT ADDRESS MAP

Pin 8
Row Address A7 A6 A5 A4 A3 A2 Al AD
Column Address A7 A6 A5 A4 A3 A2 Al AD Column Addresses
Row Hex Dec A7 A6 A3 A4 AS A2 AD Al
FE 254 1 1 1 1 1 1 L]
FF 285 1 1 1.1 1 1t 1 1
FC 252 1 1 1 1 1 0 0
FO 253 1 1 1 1 1 t 0 1
FA 20 1 1 1 1 1 0 1 0
FB. 251 1 1 1 1 1 0 1 1
/g 248 1 1 1 1 1 0 0 0
B 249 1 1 1 1 1 0 0 !
.
co 192 1 0o 0 0 0 0 ©
Cc1 193 1 19 0 0 0 0 1
BF @1 1 0 1 1 1 1
BE 190 1 0 T 0
.
8 131 1.0 0 0 0 0O 1 1
2 82 130 1 0 0 0 0 0 1 0
2 81 29 1 0 O O 0 0 O 1
£ & 18 1 0 0 0 0 0O 0 0
< JE 126 0 1 1 1 1 1 1 0
£ F 1270 1 [
3 7C 124 0 1 1 1 1 [
S .
.
.
42 66 0 1 0 0 0 0 1 0
43 6 0 1 0 0 0 O 1 1
90 6 0 1 0 0 0 0 0 ©
4 6 0 1 0 0O 0 0 -0 !
3F 63 0 0 1 1 1 1 1 1
3E 62 o 0 1 1 1 t
W o-zg 30 61 ¢ 0 1 1 1
u e —z-eg .
I=%=) EEERERS) .
.
04 4 ¢ 0 0 0 0 1 © O
- T EEEEEE RN
=3 88§ o1 1 0 0 0 0 0 0 O
©w 0 0 0 06 0 0 0 0 0
x
ity S 885838858
838 R essesseesnonoram—o
ELE 85
he]
Egoﬁ o - OO = =-00—~0O
3
e 3-- — o-~0co0~~-09
;—.— — — O~ 0000
2"* - igli=R=leRelelelele)
:fﬁ — OO0 OO0OO
Q._._ — — [eRSReNoNe R N Ro X
2*" — ocoocOoOoO0OO0O0OO
©
I

Data Stored=Din @ Agx ® A1y

Column Row Data
A
Ad%“s d/%m Stored
0 0 True
0 oo Inverted
1 0 Inverted
1 1 True
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MCM6665B

Advance Information

64K BIT DYNAMIC RAM

The MCM6665B is a 65,536-bit, high-speed, dynamic Random-
Access Memory. It is organized as 65,536 one-bit words and fabricated
using HMOS high-performance N-channel silicon-gate technology, and
is a yield-enhanced version of our popular MCM6665A, featuring a
smaller die size and redundancy. As with any new mask set revision to a
Dynamic RAM, it is recommended that the system performance be
reevaluated using the new memory.

By multiplexing row- and column-address inputs, the MCM6665B
requires only eight address lines and permits packaging in standard
16-pin dual-in-line packages. Complete address decoding is done on
chip with address latches incorporated. Data out is controlled by CAS
allowing for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCMB6665B incorporates a one-transistor cell design and dynamic
storage techniques.

® Organized as 65,536 Words of 1 Bit
® Single +5 V Operation {+ 10%)
® Maximum Access Time

MCMB665BP15= 150 ns
MCM66656BP20 =200 ns

® Low Power Dissipation
302.5 mW Maximum (Active) (MCM6665B-15)
22 mW Maximum (Standby)

® Three-State Data Output

@ Internal Latches for Address and Data Input

® Early-Write Common /0 Capability

® 16K Compatible 128-Cycle, 2 ms Refresh

® RAS-only Refresh Mode

o CAS Controlled Output

® Upward Pin Compatible from the 16K RAM (MCM4116, MCM4517)

® Fast Page Mode Cycie Time

MOS

(N-CHANNEL, SILICON-GATE)

65,536-BIT
DYNAMIC RANDOM ACCESS
MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 648

PIN ASSIGNMENT

Vss
CAS
140 Q

AB

A3

A4

Ab

A7

PIN NAMES

AD-A7 ... . Address Input
D..... . DataIn
Q... ..Data Out
W... ... .. Read/Write Input
RAS ... .. ..Row Address Strobe
CAS Cotumn Address Strobe
Vce B Power (+5 V)
Vgs . .. .........Ground

*Refresh Function. Available on MCM6664B

BLOCK DIAGRAM <« V¢C
- \Vgg
Precharge]
Clock Memory 5 Memory _
n ° S
A0 > Q Array 8 Array ‘E
) o S
s < O e RAS
AT = = Row Decoder g Row Decoder £
A2 = 2 £ |« CAS
& Memory o Memory &
A3 -] 9:3 Array Array “ E & Write, W
.32
3 - T [
Ad = % Memory Memory g [ REFRESH
2 53 Array S
A > 5 Areay ’?é ey % I Data In, D
m O c
> B Row Decoder | & | Row Decoder € b output
g é '5 Data, Q
A7 > g Memory 2 Memory =
Precharge Array © Array
Clock

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is
advised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-
impedance circuit.

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note} FIGURE 1 — OUTPUT LOAD
Rating Symbol Value Unit 5V
Voitage on Any Pin Relative to Vgg
(except Vel Vin. Vout -2t +7 \ 970Q
Voltage on V¢ Supply Relative to Vgg Nece —1to +7 '
Operating Temperature Range TA 0to +70 °C a
Storage Temperature Range Tstg —65 to +150 °C
Power Dissipation PD 1.0 W 100 pF* S12ke
Data Out Current lout 50 mA 1

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERATING =
CONDITIONS. Exposure to higher than recommended voltages for extended periods

of time could affect device reliability. Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ Max Unit | Notes
Supply Voltage Vee 45 5.0 55 \2 1
Vgg 0 0 0 \ 1
Logic 1 Voltage, All Inputs ViH 24 - tvge+1] Vv 1
Logic 0 Voitage, All Inputs Vi |=1.0"] - 0.8 \ 1

*The device will withstand undershoots to the —2 volt level with a maximum pulse width of 20 ns at the — 1.5 volt level. This is periodically
sampled rather than 100% tested.

DC CHARACTERISTICS

Characteristic Symbol | Min | Max | Units | Notes
V¢ Power Supply Current (Standby) icc2 — 4.0 mA 5
V¢ Power Supply Current
6665B-15, tge =270 ns : lcct =~ | 85 | mA 4
6665B-20, trc =330 ns ~ 50
Ve Power Supply Current Dunngm only Refresh Cycles
6665B-15, tge =270 ns ' cca | — [ 45| ma | 4
6665B-20, trc =330 ns - 40
V¢ Power Supply Current During Page Mode Cycle for tas = 10 psec
6665B-15, tpc =tgp = 145 ns Icca - | 40 | mA 4
6665B-20, tpc = tpp = 200 ns - |35
Input Leakage Current (Vgs <VinsVcg) T - 10 wA -
Output Leakage Current (CAS at logic 1, Vg5 <Vout=Vee) 1 low — | 10| uA -
Qutput Logic 1 Voltage @ lgyt= —4 mA VOH 24 | — \ -
Output Logic 0 Voltage @ lgut= 4 mA : ’ VoL - 0.4 \ —
CAPACITANCE (f=1.0 MHz, Ta=25°C, Vcc=5 V Periodically Sampled Rather Than 100% Tested) .
Parameter Symbol | Typ | Max } Unit | Notes
Input Capacitance (A0-A7), D Chy 3 5 pf 7
Input Capacitance RAS, CAS, WRITE Cp | 6 8 oF 7
Output Capacitance (Q}, (CAS = V|y to disable output) Co 5 7 pF 7

NOTES: 1. All voltages referenced to Vgg. :

2. Vi min and V)| max are reference levels for measuring timing of input signals. Transition times are measured between Vi and
ViL. .

3. An initial pause of 100 s is required after power-up followed by an 8 RAS cycles before proper device operation is guaranteed.

4. Current is a function of cycle rate and output foading; maximum current is measured at the faster cycle rate with the output open.

5. RAS and CAS are both at a logic 1.

6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input signals
must transmit between V| and V| {or betwsen V|_ and Viy} in a monotonic manner. AL

7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= 2
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AC OPERATING CONDITIONS AND CHARACTERISTICS (Read, Write, and Read-Modity-Write Cycles)
{Full Operating Voltage and Temperature Range Unless Otherwise Noted; See Notes 2, 3, 6, and Figure 1)

6665B-15 | 6665B-20

Parameter Symbol | Min | Max | Min | Max |Units| Notes
Random Read or Write Cycle Time : 1 tre [270] - [30] - [ns | 829
Read Write Cycle Time ; tgwe | 280 [ - [345 ] ~ [ ns 89
Access Time from Row Address Strobe tRAC - 150 | — | 200 | ns | 10,12
Access Time from Column Address Strobe tCAC - 75 ~ 1100 |'ns | 11,12
Qutput Buffer and Turn-Off Delay tOFF 0 30 ] 40 ns 18
Row Address Strobe Precharge Time tRP 100 — 120 - ns -
Row Address Strobe Pulse Width tRAS | 150 {10000 [ 200 {10000 | ns —
Column Address Strobe Pulse Width | cas 75 10000 { 100 {10000 | ns -
Row to Column Strobe Lead Time tRCD 30 75 35 100 | ns 13
Row Address Setup Time tASR ] - 0 - ns -
Row Address Hold Time tRAH 20 - 25 - ns -
Column Address Setup Time LASC 0 - 0 — ns -
Column Address Hold Time tCAH 35 - 45 - ns -
Column Address Hold Time Referenced to RAS AR 95 - 120 - ns 17
Transition Time (Rise and Fall) . . tr 3 50 3 50 ns
Read Command Setup Time RCS G - 0 - ns -
Read Command Hold Time ) tRCH 0 — 0 - ns 14
Read Command Hold Time Referenced to RAS tRRH 0 — 0 — ns 14
Write Command Hold Time twcH | 35 - 45 - ns -
Write Command Hold Time Referenced to RAS ) Twer |95 | - [120] - |ons 17
Write Command Pulse Width WP 35 — 45 — ns -
Write Command to Row Strobe Lead Time tRWL 45 - 55 - ns -
Write Command to Column Strobe Lead Time tCWL 45 - 55 - ns -
Data in Setup Time DS 0 - 0 = ns 15
Data in Hold Time ) ) IDH 35 -~ 45 — ns 15
Data in Hold Time Referenced to RAS {DHR 95 - 1201 — .| ns 17
Column to Row Strobe Precharge Time tcpp | =10 - [|-10] — ns -
RAS Hold Time . tRSH | 75 - {100 | - ns -
Refresh: Period . tRFSH - 2.0 — 20 | ms —
WRITE Command Setup Time twes | =107 - -10{ - ns 16
CAS 10 WRITE Delay : tcwp | 45 | - |85 | — [ns 16
RAS to WRITE Delay tRWD | 120 | - 156 | — ns 16
CAS Hold Time tcsH | 150 | = 200 | - ;s -
mpvecharge Time (Page Mode Cycle-Only) tcp 60 - 80 - ns -
Page Mode Cycle Time - tpC 145 | — |200 | - ns -

8.

The specifications for tgc (min), and tgywc (min) are used only to indicate cycle time at which proper operation over the full
temperature range (0°C<TA <70°C} is assured.
AC measurements tT=5.0 ns.

. Assumes that trcp < tRcp {max).
. Assumes that tgcp = tRep (max).
. Measured with a current toad equivalent to 2 TTL (—200 A, +4 mA) loads and 100 pF with the data output trip points set at

VoH=2.0V and Vo =0.8V.

. Operation within the tRCD (max) limit ensures that tgac (max) can be met. trep (max) is specified as a reference point only; if

tRCD is greater than the specified tggpfmax) limit, then access time is controlled exclusively by tcac.

. Either tgrH of trcH must.be satisfied for a read cycle.
. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-

modify-write cycles.

. 1WCS. tCWD and tgwD are not restrictive operating parameters They are mcluded in the data sheet as electrical characteristics

only; if twcs=twes (mind, the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if tcwp 2 tcwp (min) and tRwp = tRwp (min), the cycle is read-write cycle and the data out will
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at ac-
cess time) is indeterminate. .

- tAR Min < tAR = tRCD + 'CAH

tDHR Min = tDHR = tRCD + tDH

WCR MiN < tWCR = 'RCD *+ 'WCH
toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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READ CYCLE TIMING

RC >
RAS >
1
RAS ViH— ’& AR ZL——\_
Vip — . _ A
< ICSH - (R P ——3]
j€«——IRCD < 1RSH > le—tCRP—>
-« 1
=5 ViH — \ CAS——»(
Vip— . /
{RAH
ASR ‘<—>|!Asc—> l€  |!iCAH

VIH — ¥ B
Addresses Row Column
ViL— Address © Address
1

l& (RRH
IRCS1=€ - IRCH :

_ ViH — B
w ViL —
| ————ICA ]
<« RAC > |etoFF
VOH — A Valid
High Z.
Q (Data Out) VoL '9 N Data
WRITE CYCLE TIMING
RC
v | = RAS > s N ’
. VIH — S(———(AR—'——‘——)‘ Z S\; -
L — -
IRSH > ja—m tRP——
< ICSH >
[«———tRCD < tCAS > j—1CRP—»
i X i
TAS H x \_
viL— Nk =
tRAH ’
tASR - e IASC e <€ ICAH
VIH — - Row B Column }- \
Addresses v — @r Address | | Address A
- tcwi d
WCS | > € WV CH I
7070070 i e 00T OTTOL, LT OO0
W
ViL—
3 - TRWL L
le—tWCR >
e K XOOOOCTRERRRK
Vil — AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
[ €E——IDHR

Vo
Q (Data Out) VoL— High 7
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MCM6665B

PAGE MODE READ CYCLE

> RAS >
ViH—"
RAS x<—tAR———>
ViL— N—
le¢—— 'CSH > f——— IRSH ————3»} \RP
< tpc
te— RCO—~->]tcasm| fetcral le—tcas le— tCAS le— tcrRP —>
ViH— a p r—————
RS : /] N
ViL—
—» e tRAH | > fe=tcaH —> '(—'CAH € (CAH
tASR-] [ ftasC| e €~ 1ASC tasc>] |4

—> ,
ViH— Row’ Col Col Col
Addresses Vi — Add Addf ¥ Add Add
i )
ACAC [—3> L—TCAC ]«— tCAC—3]

R RAC —| — |[€—OFF LOFF 1> e t0rr
VOH-—- 7 b
Q (Data Out) HiZ { 4
voL— .

‘Rcs—bi ot —>|<—IRCH —>] lq—nRCH
- ]

o AXXXX L% v

ViL—

PAGE MODE WRITE CYCLE

< IRAS »
G ViH— X L
RAS x<-—tAR—> Z
Vi — N i A
l€—tCSH > [ e— (RSH—»{ | RP
tpc
[ e—RCO—> ICAS =3 »t (CP >} (CRP
s ViH— \ 1 ' Z‘ \‘—‘CAS'—> E— (C A S -3
ViL— /|
—>  [€RAH [ [ I1CAH | je—tcan letCcAH
TASR—»] - —>»{ [€tASC ASC > pet- ASC— |-
ViH— Row Col Col Col /N
Addresses\/JL; Add Add Add \ Add N/
WCH € ‘ twcwl(-—» ‘ WCH >

twp t tWP.
SWE WP 3 DS ='W P
'WCR > 1OH -3 | tRW L~}
DSt | 1DH-> 1DS = DH—>|

D (Data W Valid Vaid Valid
vy — Data Data Data

l—— (DHR ————

a3 —1CWL {'CWL > [€—1CWL >
" RXRREH UK Yy e
W
ViL— - t & .
e
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RAS-ONLY REFRESH CYCLE
(Data-in and Write are Don’t Care, CAS is HIGH)

tRC
{RP 3

Viy— < tRAS » 4
RAS IH \ RAS: \
ViL— K.

[ €e—— tRp ——»

X

re——R A H—™

‘)-1 TASR

g - X000 o XX

QRAXXXXD

READ-WRITE/READ-MODIFY-WRITE CYCLE

< RWC
v - {RAS > - |
— IH= b 4———(AR——>i
A \ / N
ViL- 3
< ! {RSH l€— tRP—]
- +— tCSH >
> tRCD < tCAS > L€ (CRP-3~{
_— Vip— /i
CAS ViL— \\ | j
tASR [,
RAH
:msc»‘ l€  |€tcAH>

ViH- Row X% Column ><>0<> >O<X

Addresses V,L—m Address m Address X><>O<><><><><><><><><>< N
|
< | tRWD » |€— (CWL—

mch }(—ICWD-—-—P €— tRWL—

—_ ViH—
m XXX \ S
le—twp > |lOFF
tCAC——»
Q (Data OutlYOH™ High 2 = Vard
|

€ tRAC >
DS <€« IDH
\YJ -
oo T XXOCKXCRXCKRKK
VIL —
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Pin 2

FIGURE 2 — FUNCTIONAL BLOCK DIAGRAM

b Da(a—m
Buffer
Pin 14
Data Qut
Buﬂev‘ « I Lof 2
B X Data and
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MCM6665B

DEVICE INITIALIZATION

Since the 84K dynamic RAM is a single supply 5 V only
device, the need for power supply sequencing is no fonger
required as was the case in older generation dynamic RAMs.
On power-up an initial pause of 100 microseconds is required
for the internal substrate generator pump to establish the
correct bias voltage. This is to be followed by a minimum of
eight active cycles of the row address strobe (clock) to
initialize the various dynamic nodes internal to the device.
During an extended inactive state of the device (greater than
2 ms with device powered up) the wake up sequence (8
active cycles) will be necessary to assure proper device
operation.

The row address strobe is the primary “clock’ that
activates the device and maintains the data when the RAM is
in the standby mode. This is the main feature that distin-
quishes it as a dynamic RAM as opposed to a static RAM. A
dynamic RAM is placed in a low power standby mode when
the device receives a positive-going row address strobe. The
variation in the power dissipation of a dynamic RAM from
the active to the standby state is an order of magnitude or
more for NMOS devices. This feature is used to its fullest ad-
vantage with high density mainframe memory systems,
where only a very smali percentage of the devices are in the
active mode at any one time and the rest of the devices are in
the standby mode. Thus, large memory systems can be
assembled that dissipate very low power per bit compared to
a system where all devices are active continuously.

ADDRESSING THE RAM

The eight address pins on the device are time multiplexed
with two separate 8-bit address fields that are strobed at the
beginning of the memory cycle by two clocks (active
negative) called the row address strobe and the column
address strobe. A total of sixteen address bits will decode
one of the 65,636 cell locations in the device. The column
address strobe follows the row address strobe by a specified
minimum and maximum time called “trcp.” which is the
row to column strobe delay. This time interval is alsa referred
to as the multiplex window which gives flexibility to a system
designer to set up his external addresses into the RAM.
These conditions have to be met for normal read or write
cycles. This initial portion of the cycle accomplishes the nor-
mal addressing of the device. There are, however, two other
variations in addressing the 64K RAM: one is called the page
mode cycle {described later} where an 8-bit column address
field is presented on the input pins and latched by the CAS
clock, and the other is the RAS only refresh cycle (described
later) where a 7-bit row address field is presented on the in-
put pins and latched by the RAS clock. In the latter case, the
most significant bit on Row Address A7 (pin 9) is not re-
quired for refresh. See bit address map for the topology of
the cells and their address selection.

NORMAL READ CYCLE

A read cycle is referred to as normal read cycle to differen-
tiate if from a page-mode-read cycle, a read-while-write
cycle, and read-modify-write cycle which are covered in a
later section.

The memory read cycle begins with the row addresses
valid and the RAS clock transitioning from Viy to the V|
level. The CAS clock must also make a transition from Vi to
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the V| level at the specified tRcD timing limits when the
column addresses are latched. Both “the RAS and TAS
clocks trigger a sequence of eviénts which ‘are controlied by
several delayed internal clocks. Also, these clocks are linked
in such a manner that the access time of the device is in-
dependent of the address multiplex window. The only
stipulation is that the TAS clock must be active before or at
the tRcp maximum specification for an access (data valid)
from the RAS ‘clock edge to be guaranteed (tRaC). If the
tRCD maximum condition is. not met, the access (tCAC)
from the CAS clock active transition will determine read ac-
cess time. The external CAS signal is ignored until an inter-
nal RAS signal is available, as noted in the functional block
diagram, Figure 2. This gating feature on the CAS clock will
allow the external CAS signal to become active as soon as
the row address hold time (1R AH) specification has been met
and defines the tRcp minimum specification. The time dif-
ference between tgcp minimum and tgCp maximum can be
used to-absorb skew delays in switching the address bus
from row to column addresses and in generating the CAS
clock. -
Once the clocks have become active, they must stay active
for the minimum (tgag) period for the RAS clock and the
minimum (tcAs) period for the CAS clock. The RAS clock
must stay inactive for the minimum (tgp) time. The former i$
for the completion of the cycle in progress, and the latter is
for the device internal circuitry to be precharged for the next
active cycle. .
Data out is not latched and is valid as long as the CAS
clock is-active; the output will switch to the three-state mode
when the CAS clock goes inactive. The CAS clock can re-
main active for a maximum of 10 ns (tcRp) into the next
cycle. To perform a read cycle, the write (W) input must be
held at the V| level from the time the CAS clock makes its
active transition (tRCg!) to the time when it transitions into
the inactive (tRcH) mode.

WRITE CYCLE

A write cycle is similar to a read cycle except that the Write
(W) clock must go active (VL level) at or before the
clock goes active at a minimum twcs time. If the above
condition is met, then the cycle in progress is referred to as a
early write cycle. In an early write cycle, the write clock and
the data in is referenced to the active transition of the CAS
clock edge. There are two important parameters with respect
to the write cycle: the column strobe to write lead time
{(tcw) and the row strobe to write lead time (tRyy|). These
define the minimum time that RAS and CAS clocks need to
be active after the write operation has started (W clock at
VIL level).

It is also possible to perform a late write cycle. For this
cycle the write clock is activated after the CAS goes low
which is beyond tyw s minimum time. Thus the parameters
tcwL and tRwL must be satisifed before terminating this
cycle. The difference between an early write cycle and a late
write cycle is that in a late write cycle the write (W) clock can
occur much later in time with respect to the active transition
of the CAS clock. This time could be as long as 10
microseconds — [tRwWL + tRp + 2T4l.

At the start of a write cycle, the data out is in a three-state
condition and remains inactive throughout the cycle. The
data out remains three-state because the active transition.
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of the write (W) clock prevents the CAS clock from enabling
the data-out buffers as noted in Functional Block Diagram.
The three-state condition (high impedance) of the Data Out
Pin during a write cycle can be effectively utitized in a system
that has a common input/ output bus.- The only stipulation is
that the system use only early write mode operations for all
write cycles to avoid bus contention.

READ-MODIFY-WRITE AND READ-WHILE-WRITE CYLES

As the name implies, both a read and a write cycle is ac-
complished at a selected bit during a single access. The read-
modify-write cycle is similar to the late write cycle discussed
above. ’

For the read-modify-write cycle a normal read cycle is in-
itiated with the write (W) clock at the Vi level until the read
data occurs ‘at the device access time (tRAC). At this time
the write (W) clock is asserted. The data in is setup and held
with respect to the active edge of the write clock. The cycle
described assumes a zero modify time between read and
write.

Another variation of the read-modify-write cycle is the
read-while-write . cycle. For this cycle, the following
parameters (tRwpD, tCWD) play an important role. A read-
while-write cycle starts as a normat read cycle with the write
(W) clock being asserted at minimum tgywp- or minimum
tcwpD time, depending upon the application. This results in
starting a write operation to the selected cell even before
data out occurs. The minimum specification on tRwp and
tCWD assures that data out does occur. In this case, the

data’in is set up with respect to write (W) clock active edge.

PAGE-MODE CYCLES

Page mode operation allows faster successive data opera-
tions at the 256 column locations. Page access {tCAC) is
typically half the regular RAS clock access (tRAC) on the
Motorola 64K dynamic RAM. Page mode operation consists
of holding the RAS clock active while cycling the CAS clock
to access the column locations determined by the 8-bit
column address field. There are two controlling factors that
limit the access to all 256 column locations in one RAS clock
active operation. These are the refresh interval of the device
(2 ms/128=15.6 microseconds} and the maximum active
time specification for the RAS clock (10 microseconds).
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Since 10 microseconds is the smaller value, the maximum
specification of the RAS clock on time is the limiting factor
of the number of sequential page accesses possible. Ten
microseconds will provide approximately {10 micro-
seconds/ page mode cycle time) 50 successive page accesses
for every row address selected before the RAS clock is reset.

The page cycle is always initiated with a row address being
provided and latched. by the RAS clock, followed by the
column address and CAS clock. From the timing illustrated,
the initial cycle is a normal read or write cycle, that has been
previously described, followed by the shorter CAS cycles
(tpc). The CAS cycle time (tpc) consists of the CAS clock
active time (tCAS), and CAS clock precharge time (tcp) and
two transitions. In addition to read and write cycles, a read-
modify-write cycle can also be performed in a page mode
operation. For a read-modify-write or read-while-write type
cycle, the conditions normal to that mode of operation will
apply in the page mode also. The page mode cycles il-
lustrated show a series of sequential reads separated by a
series of sequential writes. This is just one mode of opera-
tion. In practice, any combination of read, write and read-
modify-write cycles can be performed to suit a particular
application.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least
once every 2 ms. This is accomplished by sequentially
cycling through the 128 row address locations every 2 ms, or
at least one row every 15.6 microseconds. A normal read or
write operation to the RAM will serve to refresh all the bits
(256) associated with that particufar row decoded.

R_AS-Only Refresh — When the memory component is in
standby the RAS only-refresh scheme is employed. This
refresh method performs a RAS only cycle on all 128 row
addresses every 2 ms. The row addresses are latched in with
the RAS clock, and the associated internal row locations are
refreshed. As the heading implies, the CAS clock is not re-
quired and should be inactive or at a V|H level to conserve
power.
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PIN ASSIGNMENT COMPARISON

MCM4116 MCM4517

N/C

PIN VARIATIONS

PIN NUMBER | MCM4116 MCM4517 MCM6664A | MCM66658
1 Vag(-5V) N/C REFRESH N/C
8 Vppi+12 V) vVee vee vee
9 Veel+5 V) N/C A7 A7
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Row Addresses
A2 A0 Dec

Pin 16

Column Addresses

Hex

A7 A6 A3 A4 A5 Al

MCM6665B BIT ADDRESS MAP

Row Address A7 AE.A5 A4 A3 A2 A1 AQ
Column Address A7.A6 A6 A4 A3 A2 A1 AO

Column Addresses

Row Hex Dec A7 A8 A3 A4 A5 A2 AD Al
FE 254 1 1 1 1 1 1 1 0
FE.256 1 1 1 1 1 1 1
FC 252 1 1 1 1 1 1 0 0
FD 288 1 1 1 1 3 1 0 1
FA 260 1 1 1 1 1 0 1 0
8 20 1 1 1 1 1 0 1 1
8 248 1 1 1 1 1 0 0 0
Fg 249 1 1 t 1 1 0 0 1
.
cO 12 1 1 0 0 0 0 0 O
Ci 18 1 -1 9% 0 0 0 0 1
BF 191 1 0 1 1t 4 1 1 1
BE 19 1 0 1 1 1 1 1 0
.
& 131 1 0 0 0 0 0 1 1
8 13 1 0 0 0 0 0 1 0
8 129 1 0 0 0 0 0 0 1
80 128 1 0 0 0 0 0 O O
126 0 1 1t 1 1 1 1 0
- 01227 00 1 1 U 1 1 1
7€ 124 0 1 1 1 1 1 0 0
.
N .
.
2 e 0 1 6 0 0 0 1 0
43 67 o 1 ¢ O 0 0o 1
0 6 0 1 6 0 0 0 0 0
41 6 0 1 0 0 0 0 0 1
F 63 0 0 1 1 1 1 1 1
E 62 0 0 1 1 1o
o o-zg 3D 6 ¢ 0 1 1 11 0 1
oL —-2e% .
1=9=Y ISRSR=R=) .
.
4 4 0 0 0 6 0 1 0 0
. o - Q3 3 0 0 0 0 0 0 1 1
freiey 23 g 2 2 0 0 0 0 0 0 1 o0
=3 888 oo 1 0 0 0 0 0 0 0 1
© o0 0 0 0 0 0 0 0 0
frafire SIS 885838858
38 EReeesesssmonwram—o
&8 = :
(=3 O - OO‘*-*OO-*vVD
- -~ O - 00~ ~0O
- - - O - 0000
— - — —O0O0O0OC0COOO0C O
- — — OO OO0 OO
- - - coocoocoocoo
- - — OO0oCcoOoOCcOoOC
- o o [eReoNoNoNoNoReR=}
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. Data
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0 0 True
0 1 Inverted
1 0 Inverted
1 1 True
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MCM6665C

Product Preview

64K BIT DYNAMIC RAM

The MCM6665C is a 65,536-bit, high-speed, dynamic Random-
Access Memory. Organized as 65,536 one-bit words and fabricated
using HMOS high-performance N-channel silicon-gate technology, this
new breed of 5-volt only dynamic RAM combines high performance
with low cost and improved reliability.

By multiplexing row- and column-address inputs, the MCM6665C
requires only eight address lines and permits packaging in standard
16-pin dual-in-line packages. Complete address decoding is done on
chip with address latches incorporated. Data out is controlled by CAS,
allowing for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCMB86665C incorporates a one-transistor cell design and dynamic
storage techniques.
® Organized as 65,536 Words of 1 Bit
® Single +5 V Operation (+10%)
® Full Power Supply Range Capabilities
® Maximum Access Time

MCM#6665C-12 = 120 ns
MCMB665C-15 = 150 ns
MCM6665C-20 = 200 ns

MOS

(N-CHANNEL, SILICON-GATE)

65,636-BIT
DYNAMIC RANDOM ACCESS
MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 648

PIN ASSIGNMENT

® | ow Power Dissipation
® Three-State Data Output
® Internal Latches for Address and Data Input
® Early-Write Common /0 Capability
® 16K Compatible 128-Cycle, 2 ms Refresh
® RAS-only Refresh Mode
® Hidden Refresh Available
® CAS Controlled Ouput
® Upward Pin Compatible from the 16K RAM {(MCM4116, MCM4517)
® Fast Page Mode Cycle Time
® |aser Redundancy
PIN NAMES
BLOCK DIAGRAM - Ve .....Address input
- vgg ........ .Dataln
Prechargel ¢+ [ 1| ¢t} 11 Q... .....Data Out
Clock Memory g Memory 5 ... Read/Write Input
A 2 Array o Array =y || [ RAS..... Row Address Strobe
3 A 8 Column Address Strobe
2 —
A= £ Row Decoder é Row Decoder ?, [ RAS | VEC e Power (+ 5V
o] 3 % £ « =5 .....Ground
< @ Memory o] Memory o«
A3 2 Array Array 2 le wiite, W
S s .
o ©
(&) e S
A4 ™ Memory Memory c . . R .
2 Array 3 Array 8 . This device contains circuitry to protect
AD —>| 2 -§ > l< Datain, D the inputs against damage due to high
PO Row Decoder a Row Decoder € |» Output static voltages or electric fields;
g c = D a however, it is advised that normat
A7 > g M g M 9 ata, precautions be taken to avoid-applica-
smory o emory - tion' of any voltages to this high-
Precharge] Array © Array . g 9
Clock impedance circuit.
- —

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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MCM6256

Product Preview

256K-BIT DYNAMIC RAM

The MCM6256 is a 262,144 bit, high-speed, dynamic Random Access
Memory. Organized as 262,144 one-bit words and fabricated using
Motorola's High-performance silicon-gate MOS (HMOS) technology,
this new single +5 volt supply dynamic RAM combines high perfor-
mance with low cost and improved reliability. The MCM6256 has the
capability of using redundancy and is manufactured using advanced
direct-step on wafer photolithographic equipment.

By multiplexing row and column address inputs, the MCM6256 re-
quires only nine address lines and permits packaging in standard 16-pin
300 mil wide dual-in-line packages. Complete address decoding is done
on-chip with address latches incorporated. Data out (Q) is controlled by
CAS allowing greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCMB256 incorporates a one transistor cell design and dynamic
storage techniques. In addition to the RAS-only refresh mode, a CAS
before RAS automatic refresh is available. The MCM6256 has an ex-
tended ‘page mode” feature which allows column accesses of up to
512 bits within the selected row.

® Organized as 262,144 Words of 1 Bit
@ Single +5 Volt Operation (£ 10%)
® Maximum Access Time:
MCM6266-10= 100 ns
MCM6256-12= 120 ns
MCM6256-15= 150 ns
® Low Power Dissipation:
70 mA maximum (Active) MCM6256-10
4.8 mA maximum {Standby)
Three-State Data Output
Early-Write Common |/O Capability
256 Cycle, 4 ms Refresh
m-OnIy Refresh Mode
Automatic (CAS before RAS) Refresh Mode

Extended Page Mode Capability
50 ns Page Access Time — MCM6256-10
100 ns Page Cycle Time — MCM#6256-10

MOS

(N-CHANNEL, SILICON-GATE)

262,144 BIT
DYNAMIC RANDOM ACCESS
MEMORY

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 690 CASE 648

AD —1 Memory Array RAS
- <
N Spare Bits §
@ ]
@ —_
A2—>E Column Decoder g e TAS
3 P <
Spare Bits
A3 —»{9 15 £ ol S
518 Memory Array P _
As—> 2 § ® % fe— Write, W
|3 Memory Array 8| .
A5 et 3 | 3 - 21 2
| Spare Bits ©
o o
AS—> s Column Decoder § [€ Datain.D
2 £
A7 Spare Bits o
2
A8 =t Memory Array j€—— Data Out, Q

PIN ASSIGNMENT

PIN NAMES
AO-A8. .. ... .. ... ... .Address Input
D.... R . ..Data In
Q. ............... .......Data Out
W... .. . ..Read/Write Input
RAS. . ... .. .. .Row Address Strobe
CAS...... .. Column Address Strobe
Veg e ...Power {+5 V)
Vssg N Ground

This device contains circuitry to protect
the inputs against damage due to high
static voitages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.

This document contains intormation on a product under devetopment. Motorola reserves the
right to change or discontinue this product without notice.
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MCM6257

Product Preview

256K-BIT DYNAMIC RAM

The MCM®6257 is a 262,144 bit, high-speed, dynamic Random Access
Memory. Organized as 262,144 one-bit words and fabricated using
Motorola's High-performance silicon-gate MOS (HMOS) technology,
this new single +5 volt supply dynamic RAM combines high perfor-
mance with low cost and improved reliability. The MCM6257 has the
capability of using redundancy and is manufactured using advanced
direct-step on wafer photolithographic equipment.

By multiplexing row and column address inputs, the MCM6257 re-
quires only nine address lines and permits packaging in standard 16-pin
300 mil wide dual-in-line packages. Compiete address decoding is done
on-chip with address latches incorporated. Data out (Q) is controlled by
CAS allowing greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM®6257 incorporates -a one transistor cell design and dynamic
storage_techniques. In addition to the RAS-only refresh mode, a CAS
before RAS automatic refresh is available. Another special feature of
the MCMB6257 is nibbie mode, allowing the user to serially access up to
4 bits of data at a high data rate. Nibble mode addressing is controlled
by the addresses on pin 1 (A8 row and A8 column).

® Organized as 262,144 Words of 1 Bit
® Single +5 Volt Operation { + 10%)
® Maximum Access Time:
MCM6257-10= 100 ns
MCM6257-12=120 ns
MCM6257-15= 160 ns
® Low Power Dissipation:
70 mA maximum (Active) MCM6257-10
4.5 mA maximum (Standby)

MOS

(N-CHANNEL, SILICON-GATE)

262,144 BIT
DYNAMIC RANDOM ACCESS
i MEMORY

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 690 CASE 648

® Three-State Data Output
® Early-Write Common 1/0 Capability
® 256 Cycle, 4 ms Refresh
® RAS-Only Refresh Mode
® Automatic (CAS before RAS) Refresh Mode
® Fast Nibble Mode on Read and Write Cycles
20 ns Access Time
50 ns Cycle Time
AD Memory Array . RAS
o
A —— " Spare Bits ig‘
4 (&)
o3 —_
A2 £ Column Decoder S TAS
3 Spare Bits 5
A3—>% 5 pare Bi . 8
518 Memory Array B
A —>{2]|2 o & le— Write, W
= g Memory Array gl @
AS el 3 1 3 - 21 2
ol Spare Bits <
ki) (=2
A6 —>5 Column Decoder £ [ Datain. D
2 E
A7 —)l Spare Bits g
A8 i} Memory Array - Data Out, Q

PIN ASSIGNMENT

PIN NAMES®

AD-A8. .. ... Address Input

Data In
Q... e Data Out
W ..Read/Write Input
RAS.. ..o Row Address Strobe
CAS. .......... Column Address Strobe
VOG-t Power (+5 V)
VGG oo Ground

This device contains circuitry to protect
the inputs aga}nst damage due to high
static voltages or electric fietds; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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MCM6257

ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD
Rating Symbol Value Unit 5V
Voltage on Any Pin Relative to Vgs vVee —1to +7 v :
Vin. Vout : 970 0
Operating Temperature Range TaA Oto +70 °C Q
Storage Temperature (Ceramic) Tstgl - 66 to + 150 °C
Storage Temperature (Plastic) Tstg2 -65t0 +125 °C s
Power Dissipation Pp 1.0 W 100 pF* 312kQ
Data Out Current (Short Circul Tout 50 mA 1
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-

ceeded. Functional operation should be restricted to RECOMMENDED L
OPERATING CONDITIONS. Exposure to higher than recommended voltages for -
extended periods of time could affect device reliability. *Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage MCM62567-10,-12,-16 | Vce 45 5.0 5.5 \ 1
Vss 0 0 0 \ 1
Logic 1 Voltage, All Inputs ViH 24 — Vee+1 Vi 1
Logic O Voltage, All Inputs ViU -1.0 - 0.8 \ 1
DC CHARACTERISTICS
Characteristic Symbol | Min | Max { Units |Notes
Vec Power Supply Current
MCM6257-10, trc =200 ns - 70
MCM6257-12, trc =230 ns lcer - 65 | mA | 4
MCM6267-15, tgc=260 ns - | .57
Ve Power Supply Current (Output Not Loaded)
Standby icce - 45 | mA 5
Ve Power Supply Current During RAS only Refresh Cycles
MCM6257-10, tgc =200 ns - 60
MCM6267-12, tgc=230 ns lcc3 — 55 | mA 4
MCMB267-15, tgc =260 ns - 50
Ve Power Supply Current During Automatic (CAS Before RAS) Refresh
MCM6257-10, tgc =200 ns - 65
MCM6257-12, trc=230 ns lcca - 60 | mA [ 4
MCMB257-15, tgc =260 ns - 56
Ve Power Supply Current During Nibble Mode
MCM6257-10, tne=50 ns - 25
MCM6257-12, tNc=65 ns lces - 23 | mA | 4
MCM6257-15, tye=80 ns - 20
Input Leakage Current (Vgs<Vin=Vce) (Any Input) (L) - 10 | wA -
Output Leakage Current (CAS at logic 1, 0=V ;1=5.5) ol — 10 | A —
Output Logic 1 Voltage @ lgyt=—5 mA VOH 2.4 - \ -
Output Logic 0 Voltage @ lgyt=4.2 mA Vor - 0.4 Vv -
CAPACITANCE (f=1.0 MHz, TA=25°C, Vcc=5 V, Periodicaily Sampled Rather Than 100% Tested)
Parameter Symbol | Typ | Max | Unit [Notes
Input Capacitance (A0-A8), D . (o] - 7 pF 7
Input Capacitance RAG, CAS, WRITE : ] Ci2 — 10 [eF ] 7
Output Capacitance (Q), (CAS =V |y to disable output) Co - 7 oF 7
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AC OPERATING CONDITIONS ANDCHARACTERISTICS (Read Cycles)
(Full operating voltage and temperature range unless otherwise noted. See Notes 2, 3, 6, and Figure 1)

READ CYCLE
Symbol MCM6257-10|MCMB257-12IMCM6257-15
Parameter Standard Alternate Min [ Max | Min | Max | Min | Max -|Units |Notes
Random Read or Write Cycle Time tRELREL iRC 20| —~ | 230} — | 260 | — ns 189
Access Time from Row Address Strobe tRELQV tRAC - | 100 | — | 120 — {1680 | ns {10, 12
Access Time from Column Address Strobe tCELQV tcac - 50 - 60 - 75 ns (11,12
Row Address Strobe Pulse Width tRELREH tRAS - 110 |10000| 120 {10000} 150 (10000| ns -
Column Address Strobe Pulse Width tCELCEH tCAS 60 ]10000f 60 [10000f 75 ]10000! ns -
Refresh Period tRVRV 1RFSH ° - 4 - 4 - 4 ms -
Row Address Strobe Precharge Time tREHREL tRp 90 - 100 [ - | 100} — ns -
Column to Row Strobe Precharge Time tCEHREL tCRP 15 - 20 -4 20 - ns -
Row to Column Strobe Lead Time tRELCEL - tRCD - 20 50 22 60 25 75 ns 13
RAS Hold Time : tCELREH tRSH 60 - 60 - 75 - ns =
CAS Hold Time ’ : tRELCEH tCSH 100 | - 120 - |10 ] — | ns | -
Row Address Setup Time : tAVREL tASR 0 - 0 - o] - ns -
Row Address Hold Time tRELAX tRAH 10 - 12 -~ 15 - ns -
Column Address Setup Time : tAVCEL taAsC [ 0 - 0 — ns -
Column Address Hold Time tCELAX tCAH 15 - 20 - 25 - ns -
Transition Time (Rise and Fall) tT 1T 3 50 3 50 3 50 ns 2
Read Command Setup Time tWHCEL tRCS 0 - 0 - 0 - ns -
Read Command Hold Time tCEHWX tRCH 0 — 0 — 0 - ns 14
Read Command Hold Time Referenced to RAS tREHWX tRRH 20 - 20 - 20 - ns 14
Output Buffer and Turn-Off Delay ) 1CEHQZ tOFF 0 25 0 | 3 0 30 ns 17

NOTES: 1. All voltages referenced to Vgg.
2. V|4 min and V|| max are reference levels for measuring timing of input signals. Transition times are measured between V| and

ViL

. An initial pause of 200 us is required after power-up followed by any 8 RAS cycles | before proper device operation guaranteed.
To ensure proper initialization of the internal refresh counter, a minimum of 8 CAS-before-RAS refresh cycles is required.

. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output
open.

5. RAS and CAS are-both at a logic I

6. The transition time specification applies for input signals. In addition to meeting the transition rate specification, all input

signals must transit between V) and V| (or between Vj_and V) in @ monotonic manner.
7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the eqhation: C=

w

EN

1At
AV
8. The specifications for trc (min), trwC (min), and nibble cycle time (tyc) are used only to indicate cycle time at which proper
operation over the full temperature range (0°C=TA =<70°C) is assured.
9. AC measurements are made with tT=5.0 ns

10. Assumes that tRcp S tRCD {max). If (R is greater than the maximum recommended value shown in this table, tRaC exceeds
the value shown.

11. Assumes that tRcp>trcD (max).

12. Measured with a current load equivalent to 2 TTL (- 200 ;tA +4 mA) foads and 100 pF (VoHu=2.0 V, VoL =0. 8 V).

13. Operation within the tgcp (max) limit ensures that tgac (max) can be met. trep (max) is specified as a reference point only, if
tRCD is greater than the specified tgcp (max) limit, then access time is controlled by tCAC-

14. Either tgRrH or tRcH must be satisfied for a read cycle.

15. These pafameters are referenced to CAS Ieadmg edge in random write cycles and to WRITE leading edge in delayed write or read-
modify-write cycles.

16. twcs and tcwp are not restrictive operating parameters. They are included in the data sheet as electncal characteristics only; if
twesZtwes (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout
the entire cycle; if towD ZtEWD (min), the cycle is read-write cycle and the data out will contain data read from the selected cell;
if neither of the above sets of conditions is satisfied, the condition of the-data out {at access time) is indeterminate.

17. toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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READ CYCLE TIMING

- tRC >
o3 RAS
ViH= K
RAS ViL— K 72 \
tCSH > e tR P ——
lje——1RCD: tRSH j—CRP—3»1
je———————— ICAS |
Jo— ViH= . . {
CAS
ViL- \ \k 7 /
RAH
tAsR—fee €] 1ASC] et <—‘CAH->]
ViH~— R C y
A ow olumn
ddress Vi — & Address P Address
[ RRH
RCs —3» RCH
o ViH-—
wW
ViL— W
[ ————1CAC
- IRAC > —)‘ |&—OFF
. VoH— -
Q (Data Out) - High Z y, Valid
VoL— X Data
AC OPERATING CONDITIONS AND CHARACTERISTICS (Write and Read-Modify-Write Cycles)
(Full operating voltage and temperature range unless otherwise noted. See Notes 2, 3, 6, and Figure 1)
WRITE CYCLE
Symbol MCM6257-10|MCM6257-12MCM6257-15]
Parameter Standard Alternate Min | Max [ Min | Max | Min | Max |Units | Note
Write Command Setup Time tWLCEL tWCs 0 - 0 — 0 ~ ns 16
Write Command Hold Time tCELWH tWCH 15 - 20 — 25 - ns —
Write Command Pulse Width WLWH twp 15 — 20 — 25 — ns -
Write Command to Row Strobe Lead Time tWLREH tRWL 40 - 50 - 60 - ns ~
Write Command to Column Strobe Lead Time YWLCEH teWL 20 - 30 - 40 - ns -
Data in Setup Time tDVCEL DS 0 - 0 - 0 - ns 15
Data in Hold Time tCELDX 1DH 15 - 20 - 25 - ns 15
READ-MODIFY-WRITE CYCLE
Symbol MCM6257-10[MCM6257-12MCM6257-15
Parameter Standard Alternate - | Min | Max | Min | Max | Min | Max { Unit | Note
Read-Modify-Write Cycle Time tRELREL TRWC 2104 — 1230} — | 260 | — ns 189
CAS to WRITE Delay ) ICELWL tcwb 5] —jJ20[-[23[]-]n]1e
RMW Cycle RAS Pulse Width tRELREH tRRW 110 |10000| 120 [10000f 160 {10000| ns [ —
RMW Cycle CTAS Puise Width tCELCEH tCRW 60 {10000 60 {10000| 756 10000} ns -
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|
il

O
wmi

Address

i

D (Dataln)

\
\

\

|
|
7]

O
%

Address

3

D (Data In)

O (Data Out)

EARLY WRITE CYCLE

RC
RAS > tRP ———3»
ViH- x
ViL- N—
< 1CSH Ron € ICRP—>>
fe——————— ——e
- TRWL
l€«—— tRCD >
Vik- x: tcAs /
ViL-
tcwiL
tASR—&—»| |« tRAH ] | (CAH —]
ViH- Row Column ]
Vi — Address Address
tASC—m| e~
WCS 1= > - WCH
[ twp
VrH—‘;CCOCOCCO
ViL— A
[€IDS P |e——1DH—
Vip— Data
OH - .
High Z
oL-
READ-MODIFY-WRITE OR LATE WRITE CYCLE
< tRWC >
3 IRRW > tRp ————3»!
ViH-"
ViL— S \
-« tCSH > tCRP >
| RS>
tRCD - >l tcwp . R
ViH— < CRW >
ViL—
R . TRWL —ereem] )
tASR > L- tasC Je—> > S—— p——
f— (RAH —> < (CAH >
ViH- Row x Column
ViL— Address Address
| 1RCS > e twp
ViH— & .
ViL—
1
DS {4 j&— IDH —>]
ViH- Valid
ViL— Data
!
l(—tCAC-)
fe— tRAC tOFF-> |
VoH— v
on High Z J) Valid
VoL - - Data
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AC OPERATING CONDITIONS AND CHAHACTERISTICS (Refresh Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted.}

REFRESH CYCLE

Symboi MCM6267-10|MCM6257-12(MCM6257-15
Parameter . Standard Alternate Min | Max | Min [ Max | Min | Max | Unit
Column Address Strobe Setup.Time for Auto Refresh tCELREL | tCSR 20 - 25 - 30 — ns
Column Address Strobe Hold Time for Auto Refresh tRELCEH tCHR 20 — 25 — 30 — ns
Precharge to CAS Active Time - .| tREHCEL tRPC 20| -~ 12| -[2] - |n
TAS Precharge Time Before Automatic Refresh Cycle . | tcEHCEL tCPR 20 - 25 - 30 — ns

RAS ONLY REFRESH CYCLE
{CAS=Vjy, D and W are Don't Care)

. < tRC
: g f— e RA IRP—3»

— ViH- : ‘& K
RAS

Vi~

tASRA t— o TRAH ———p

ViH- Row
Address ViL- ><><><x Address

V -
Q (Data Ouy * O Highz

VOH -

AUTOMATIC (CAS BEFORE RAS) REFRESH CYCLE
(D and W are Don't Care)
tRC - -
e (RP ] {RAS >
— v . . : — —
RS H N
iL-e— /|
RPC J—> ICSR=P s ——CHR

R LR . _
CAS / /

ViL - ! A

: v {CPR fe—>
. . VOH- . '
Q (Data Out) High Z
: vVoL— °
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HIDDEN REFRESH CYCLE

- tRC
o — — —
s ViH \ /‘ -‘\ CAS Before AS
Vi - - Read Cycle Refresh Cycle
le—— tRAS — TRP 3
[—————1RAS | [ IRPP-| E—ICHR—P| | tCRp
v |&— tRSH—>
— IH—
CAS v
L=
[ IRCO g tCAS >
RAH T | - ICAH
LASR - e
ASC ™ -
ViH- T
ViL-
|<IHCS-> tRRH— "_
v —_
= XXX XXX,
ViL-
[ tcAC 3 LOFF 3 |~
[ €———— tRAC ——»|
VOH~ 7 Valid
Q (Data Out) High Z
vVoL- p Data

AC OPERATING CONDITIONS AND CHARACTERISTICS (Nibble Mode Cycle)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted.)

NIBBLE MODE CYCLE

Symbol MCM6257-10|MCM6257-12|MCM6257-15
Parameter Standard Alternate Min | Max | Min | Max | Min | Max | Unit |Notes
Nibble Mode Cycle Time tCELCEL INC 50 - 65 - 80 - ns |89
Nibble Mode Access Time tCELQV tNAC — 20 - 30 - 40 ns 12
Nibble Mode Setup Time (CAS Pulse Width) tCELCEH tNAS 20 - 30 - 40 - ns -
Nibble Mode Precharge Time tCEHCEL tNP 20 = 25 - 30 - ns -
Nibble Mode RAS Hold Time tCELREH tNRSH 20 - 30 — 40 - ns —
Nibble Mode CAS Hold Time tREHCEX tNCSH 20 — 20 — 20 - ns -
Nibble Mode WRITE to CAS Lead Time WLCEH INCWL 20 — 30 — 40 — ns —
Nibble Mode Write RAS Hold Time {CELREH INWRH 0] - | 80| - |60 | — | ns | —
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NIBBLE MODE READ CYCLE*

RA; tRAS
[€—————— (CSH —————— s i trRP
Vg -
RES "
Vie-
TRRH
|€————— AR INC INC INRSH
CRP
. <—'RCD——><—‘CAS—ﬂ INAS INAS INAS
. ViH - 2 2
oS N N N
vii- N/
TASC | (et
(ASR |
RAH > (€ tCAH IND ——3 [—— NP ——> L<——tr\n='——'>
ViH - Row Column
Address I Address x Address ><
!‘— RAC =3
TRCS —» TRCH»™ tRCH ] tRCH™ IRCH=- 1
. r' r— Res» | Res»| | s »|
_ ViH-
- oo OO R
Vie-
& (CAC | ‘OFC‘4 [ ‘NAC4 - WAC—# pe ‘NAC"‘ [ J
. 1OFF 10FF 0FF |
Vou 7 Vald ~ Vaid Valid Vaid
Q(DataOull g - N Data Data Data Data
*Pin 1 at Row Time and Column Time Determine the Starting Address of the Nibble Cycle
NIBBLE MODE WRITE CYCLE (EARLY WRITE)
RAS RAS tRp)
—_ ViH- 3
RAS
ViL- S\—
INC INC l— INWRH ——»
ICSH INAS e INAS
r€RCD {CcAS: NP e NP ] NP3 k—n\ms—b 'CRP
J— ViH= . —
RS / /! N
ViL— =
lRAH-oLl twes
TASCPm et :
1ASR <—>| | ICAH [ — INCW L 3]
ViH- Row Column
Address ViL- \_ Address Address
'WCR tWCH ) WCH TRWL 3
[€—tWCH= twCs [ WCS | WCH
—_— Vin-
W By _
VlLi B 1 p ) T T >
‘WCIS"\ b WP VP wr— 1053 Fek VP
DS |€—1pn " 1ps > [€te— 10— (ps P [ee—1on le—1DH—>]
D(Datal ViH- Valid Valia Valid Valid
(Data In} vy - Data Data Data Data
L }
VOoH~—
Q{Data Qutl High HighZ
VoL-
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NIBBLE MODE READ-MODIFY-WRITE CYCLE

v trp
- IH e '
RAS v < 1RAS - >
IL t
|€—1CSH INWRH oRP
RCD ) NWR INCSH
€«— ICAS - INC » € >
7 VIH P
CA . / \ Z
i ASC /
tASR| [RAH tcaH N tNAS
[ [ <
v
Address H Row Column ““"‘.““"”“‘
i Address JA Address | NN NNNONNNN N NN N N NN NN
RCS  [tewD | tNewL tRWL
M > . tNCWL
— ViH
¥ XXXXH AXXX
ViL ¥ |
DS DH s DH
-] > ]
\%
D (Dataln! H Valid Valid Valid Valid
atain Data Data Data Data
ViL i
tcAC ‘ twe OFF  NAC| |twp
tRAc—» l r— OFF
a Von Vaid Valid Vald Valid
{Data Out) VoL Data Data Data Data

DEVICE INITIALIZATION

On power-up an initial pause of 200 microseconds is re-
quired for the internal substrate generator pump to establish
the correct bias voltage. This is to be followed by a minimum
of eight active cycles of the row address strobe (clock) to
initialize the various dynamic nodes internal to the device.
During an extended inactive state of the device (greater than
4 ms with device powered up) the wake up sequence (8
active cycles) will be necessary to assure proper device
operation.

The row address strobe is the primary “clock’” that
activates the device and maintains the data when the RAM is
in the standby mode. This is the main feature that distin-
quishes it as a dynamic RAM as opposed to a static RAM. A
dynamic RAM is placed in a low power standby mode when
the device receives a positive going row address strobe. The
variation in the power dissipation of a dynamic RAM from
the active to the standby state is an order of magnitude or
more for NMOS devices. This feature is used to its fullest
advantage with high density mainframe memory systems,
where only a very small percentage of the devices are in the
active mode at any one time and the rest of the devices are in
the standby mode. Thus, large memory systems can be
assembled that dissipate very low power per bit compared to
a system where ali devices are active continuously.

ADDRESSING THE RAM
The nine address pins on the device are time multiplexed

with two separate 9-bit address fields that are strobed at the
beginning -of the memory cycle by two clocks (active nega-
tive) called the row address strobe (RAS) and the column ad-
dress strobe (CAS). A total of eighteen address bits will
decode one of the 262,144 cell locations in the device. The
column address strobe follows the row address strobe by a
specified minimum and maximum time called “tRcD.”
which is the row to column strobe delay. This time interval is
also referred to as the multiplex window which gives flexibili-
ty to a system designer to set up his external addresses into
the RAM. These conditions have to be met for normal read
or write cycles. This initial portion of the cycle accomplishes
the normal addressing of the device. There are, however,
two other variations in addressing the 256K RAM, one is call-
ed the RAS only refresh cycle (described later) where an
8-bit row address field is presented on the input pins and lat-
ched by the RAS clock. The most significant bit on Row Ad-
dress A8 (pin 1) is not required for refresh. The other varia-
tion, which is called nibble mode, allows the user to address
up to 4 bits of data (serially} at a very high data rate. (See
NIBBLE MODE CYCLES section.)

READ CYCLE

A read cycle is referred to as a normal read cycle to
differentiate it from a nibble mode read cycle, a read-while-
write cycle, and read-modify-write cycle which are covered
in a later section.
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The memory read cycle begins with the row addresses
valid and the RAS clock transitioning from V|4 to the Vi
level. The CAS clock must also make a transition from V| to
the Vi level at the specified tRCp timing limits when the
column addresses are latched. Both the RAS and CAS
clocks trigger a sequence of events -which are controlled by
several delayed internal clocks. Also, these clocks are linked
in such a manner that the access time of the device is in-
dependent of the address multiplex window. The only stipu-
lation is that the CAS clock must be active before or at the
tRCp maximum specification for an access (data valid) from
the RAS clock edge to be guaranteed (tRac). If the tRCD
maximum condition is not met, the access (tcAc) from the
CAS clock active transition will determine read access time.
The external CAS signal is ignored until an_internai RAS
signal is available. This gating feature on the CAS clock will
allow the external:CAS signal to become active as soon as
the row address hold time (tg AH!} specification has been met
and defines the tRcp minimum specification. The time dif-
ference between tRcp minimum and tRCD maximum can be
used to absorb skew delays in switching the address bus
from row to column addresses and in generating the CAS
clock.

Once the clocks have become active, they must stay active
for the minimum (tRAS) period for the RAS clock and the
minimum (tcas) period for the CAS clock. The RAS clock
must stay inactive for the minimum (tgp) time. The former is
for the completion of the cycle in progress, and the latter is
for the device internal circuitry to be precharged for the next
active cycle. -

Data out is not latched and is valid as long as the CAS
clock is active; the output wiil switch to the three-state mode
when the@ clock goes inactive. To perform a read cycle,
the write (W) input must be held at the V|4 level from the
time the CAS clock makes its active transition (tgcs) to the
time when it transitions into the inactive (tRcH) mode.

WRITE CYCLE

A write cycle is similar to a read cycle except that the Write
(W) clock must go active (VL tevel) at or before the CAS
clock goes active at a minimum tywCs time. If the above
condition is met, then the cycle in progress is referred to as a
early write cycle. In an early write cycle, the write clock and
the data in is referenced to the active transition of the CAS
clock edge. There are two important parameters with respect
to the write cycle: the column strobe to write lead time
{tcwL) and the row strobe to write lead time (trw|). These
define the minimum time that RAS and CAS clocks need to
be active after the write operation has started (W clock at
VIL level).

It is also possible to perform a late write cycle. For this
cycle the write clock is activated after the CAS goes low
which is beyond tywcs minimum time. Thus the parameters
tcwiL and trwL must be satisfied before terminating this
cycle. The difference between an early write cycle and a late
write cycle is that in a late write cycle the write (W) clock can
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occur much later in time with respect to the active transition
of the CAS clock. This time could be as long as 10 micro-
seconds — [tRwL + tRp + 2T¢l.

At the start of an early write cycle, the data out is in a high
impedance condition and remains inactive throughout the
cycle. The data out remains three-state because the active
transition of the write (W] clock prevents the CAS clock
from enabling the data-out buffers. The three-state condi-
tion (high impedance) of the data out pin during a write cycle
can be effectively utilized in systems that have a common in-
put/output bus. The only stipulation is that the system use
only early write mode operations for all write cycles to avoid
bus -contention.

READ-MODIFY-WRITE AND
READ-WHILE-WRITE CYCLES

As the name implies, both a read and a write cycle is ac-
complished at a selected bit during a single access. The read-
modify-write cycle is similar to the late write cycle discussed
above.

For the read-modify-write cycle a normal read cycle is in-
itiated with the write (W} clock at the V| level until the read
data occurs at the device access time {tRAC). At this time
the write (W) clock is asserted. The data in is setup and held
with respect to the active edge of the write clock. The cycle
described assumes a zero modify time between read and
write.

Another variation of the read-modify-write cycle is the
read-while-write cycle. For this cycle, tcwp plays an impor-
tant role. A read-while-write cycle starts as a normal read cy-
cle with the write (W) clock being asserted at minimum
tcwD time, depending upon the application. This results in
starting a write operation to the selected cell even before
data out occurs. The minimum specification on tcwD
assures that data out does occur. In this case, the data in is
set up with respect to write (W) clock active edge.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least
once every 4 ms. This is accomplished by sequentially cycl-
ing through the 266 row address locations every 4 ms, {i.e, at
least one row every 15.6 microseconds like the 64K dynamic
RAM). A normal read or write operation to the RAM will
serve to refresh all the bits (1024) associated with that par-
ticular row decoded.

RAS-Only Refresh — One method to ensure data reten-
tion is to employ the RAS-only refresh scheme. In this
refresh method, the system must perform a RAS-only cycle
or all 266 row addresses every 4 ms. The row addresses are
latched in with the RAS clock, and the associated internal

row locations are refreshed. As the heading implies, the CAS
clock is not required and must be inactive or at a Vi level.
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AUTOMATIC (CAS BEFORE RAS) REFRESH

This refresh cycle is initiated when RAS falls, after CAS
has been low (by tcsR). This activates the internal refresh
counter which generates the address to be refreshed. Exter-
nally applied addresses are ignored during the automatic
refresh cycle. If the output buffer was off before the
automatic refresh cycle, the output will stay in the high im-
pedence state. If the output was enabled by CAS in the
previous cycle, the data out will be maintained during the
automatic refresh cycle as long as CAS is held active (hidden
refresh).

NIBBLE MODE CYCLES

Nibble Mode Operation allows faster successive data
operation on 4 bits. The first of 4 bits is accessed in the usual
manner with read data coming out at tCAC time. By keeping
RAS low, CAS can be cycled up and then down, to read or

2-55

write the next three pages at a high data rate (faster than
tCAC). Row and column addresses need only be supplied for
the first access of the cycle. From then on, the falling edge of
CAS will activate the next bit. After four bits have been ac-
cessed, the next bit will be the same as the first bit accessed
(wrap-around method).

I-—[O,O]-—[O,H-.U ,0]-[1 '”'j

Pin one (A8) determines the starting point of the circular
4-bit nibble. Row A8 and Column A8 provide the two binary
bits needed to select one of four bits. The user can start the
nibble mode at any one of the four bits, from then on, suc-
cessive bits come out in a binary fashion; 00+01-10-11
with Row A8 being the least significant address.

A nibble cycle can be a read, write, or late write cycle. Any
combinations of reads and writes or late writes will be allow-
ed. In addition, the circular wrap-around will continue for as
long as RAS is kept low.
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@ MOTOROLA MCM6810

128 x 8-BIT STATIC RANDOM ACCESS MEMORY

The MCMB6810 is a byte-organized memory designed for use in bus- (N-CHANNEL, SILICON-GATE)
organized systems. It is fabricated with N-channel silicon-gate
technology. For ease of use, the device operates from a single power
supply, has compatibility with TTL and DTL, and needs no clocks or 128x 8-BIT STATIC
refreshing because of static operation. RANDOM ACCESS
The memory is compatible with the M6800 Microcomputer Family, MEMORY

providing random storage in byte increments. Memory expansion is
provided through multiple Chip Select inputs.
® Organized as 128 Bytes of 8 Bits

@' Static Operation
@ Bidirectional Three-State Data Input/Output
@ Six Chip Select Inputs (Four Active Low, Two Active High) P SUFFIX

4

® Single 5-Volt Power Supply PLASTIC PACKAGE

® TTL Compatible CASE 709

® Maximum Access Time=450 ns — MCM6810
360 ns — MCM68A10
250 ns — MCM#68B10

L SUFFIX
CERAMIC PACKAGE
CASE 716
S SUFFIX
CERDIP PACKAGE
ORDERING INFORMATION CASE 623
Package Type Frequency (MHz} Temperature Order Number
Ceramic 70 0°C to 70°C MCMB6B10L
L Suffix 10 ~40°C t0 85°C | MCMB810CL
1.5 0°C to 70°C MCME8ATOL PIN ASSIGNMENT
15 —40°C t085°C | MCM68A10CL
2.0 0°C1070°C__ | MCM68B10L onogt @ 7 2afivee
Plastic 1.0 0°C to 70°C MCM6810P pog2 20
P Suffix 1.0 —40°C 1085°C | MCM6810CP
15 0°C to 70°C MCM68A10P D13 20 A1
15 -40°C t085°C | MCM68AT0CP
4
2.0 0°C to 70°C MCM68B10P e2g 21fa2
Cerdip 1.0 0°C 1o 70°C MCM6810S D3Q5 20p A3
S Suffix 1.0 —40°C 1085°C | MCM6810CS Difl6 19 A4
15 0°C to 70°C MCMB68A10S
15 ~40°C t0 85°C | MCMB6BAI0CS D507 1815
2.0 0°C t070°C | MCM868B10S ost]s 17h A6
D709 16 JR/W
csofio 15 [1CS6
csign 14[1CS4
cs2Mh2 13p0cs3
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MCM6810 RANDOM ACCESS MEMORY M6800 MICROCOMPUTER FAMILY
BLOCK DIAGRAM BLOCK DIAGRAM
MC6800
Microprocessor
Memory ) /
Matrix BE):::VS Bautsa
(128 X 8) Read Only
Memory
MCM6E810
Random
Access
Memory
Selection
and Control
Interface
T Adapter
Memory Address Interface
and Control - Adapter Modem
' Y
Address Data
Bus Bus
MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage : Vee —031t0 +7.0 v This device contains circuitry to protect the in-
Input Voltage Vin —0.3to +7.0 v puts against damage due to high static voltages
Operating Temperature Range TLtoTH or electric fields; however, it is advised that nor-
MCM6810, MCMB8A10, MCM68B10 TA Oto +70 °C mal precautions be taken to avoid application of
MCMB6810C, MCMB8A10C —40 to +85 any voltage higher than maximum rated voltages
Storage Temperature Range Tstg —65 to + 150 oC to th|§ high |mpedar.1<:e circuit. Reliability of
- operation is enhanced if unused inputs are tied to

an appropriate logic voltage (e.g., either Vgg or

THERMAL CHARACTERISTICS vee)
Characteristics Symbol Value Unit
Thermal Resistance
Ceramic ’ 60
Plastic AT 120 °C/W
Cerdip 65

POWER CONSIDERATIONS

The average chip-junction temperature, TJ, in °C can be obtained from:
Ty=Ta+{PD.6JA) (1
Where: ’
Ta=Ambient Temperature, °C
8 A =Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=PINT+PPORT _
PINT=lcex Ve, Watts — Chip Internal Power
PpORT=Port Power Dissipation, Watts — User Determined
For most applications PPORT <€PINT and can be neglected. PPORT may become significant if the device is configured to
drive Darlington bases or sink LED loads.
An approximate relationship between Pp and T (if PPORT is neglected) is:

PD=K+(TJ+273°C) (2)
Solving equations 1 and 2 for K gives:
K =Ppe(TA+273°C) +8 a°Pp2 3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
fora known Ta. Using this value of K the values of Pp and T j can be obtained by solving equations (1) and (2) iteratively for any
value of TA.
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BLOCK DIAGRAM

fe—2 DO
A0 23 po—a 3 D1
Al 22— : fe— 4 D2
A2 21— Memory 3State pe—e5 D3
Address Matrix
A3 =1 ‘becad (128 8) Buffer [37—+=6 D¢
a4 19— Decode x le— 7 D5
Ab 18 — pe— 38 D6
A6 17 — re—= 9 D7
TS5 15
CS4 14
cs3 13 Memory
— Control
cSs2 12 ,
ts$1 N ? Vee=Pin 24
GND=Pin 1
Cso 10 16 Read/Write

DC ELECTRICAL CHARACTERISTICS (Vcc=5.0 Vde £5%, Vss=0, TA=T| to Ty unless otherwise noted)

Characteristic Symbol Min Max Unit
Input High Voltage ViH Vgs+2.0 Vee %
Input Low Voltage ViL Vgg—0.3 | Vgg+0.8 i
Input Current (A, R/W, CSp) (Vin=01t05.25 V) lin — 2.5 uA
Output High Voltage (IgH= —205 pA) VoH 24 ~ \
Output Low Voltage (ig| = 1.6 mA)} Vor — 0.4 v
Output Leakage Current (Three-State) (CS=0.8 V or C5=2.0 V, Vg;t=0.4V 10 2.4 V) ITs] - 10 #A
Supply Current 1.0 MHz | - 80 A

{VeC=6.26V, All Other Pins Grounded) 15,20 MHz| 'CC - 100 m

Input Capacitance (A, R/W, CS,, €Sp) (Vin=0, TA=25°C, f=1.0 MH2) Cin - 7.5 pF
Output Capacitance (Dp) (Vout=0, TA=25°C, f=1.0 MHz, CSO=0) Cout - 12.5 pF

AC TEST LOAD

50V

MMD6150
or Equiv.

RL=25kQ

Test Point

130 pF MMD7000

or Equiv.

*includes Jig Capacitance



MCM6810

ACOPERATING CONDITIONS AND CHARACTERISTICS

READ CYCLE (Vcc =5.0V 5%, Vgg =0, Ta = T to TH unless otherwise noted.)

MCM6810 MCM68A10 MCM68B10
Characteristic X . - Symbol Min Max Min Max Min Max Unit
Read Cycle Time teye(R) 450 - 360 - 250 - ns
Access Time tace - 450 - 360 - 250 ns
Address Setup Time tAS 20 - 20 - 20 - ns
Address Hold Time tAH ] — 0 - 0 - ns
Data Delay Time (Read) DDR - 230 - 220 - 180 ns
Read to Select Delay Time tRCS 0 - 0 - o] - ns
Data Hold from Address tDHA 10 - 10 - 10 - ns
Output Hold Time tH 10 - 10 - 10 - ns
Data Hold from Read tDHR 10 80 10 60 10 60 ns
Read Hold from Chip Select tRH 0 - 0 - 0 - ns

READ CYCLE TIMING

teye(R) L
g —————————— =
P
Address >< ,XL
— tAG |le— —ﬁ tap |e—
cs \
% g
tDpR ————— 9
__ b v
cs j
— et f—
™ tRcs o
— '
R/W / % /
l— tp A —8
[ a——1tp R — =
- ty —————
- T —
Data Out < : ){( Data Valid >————
NOTES:

1. Voltage levels shown are V| 0.4 V, V4=2.4 V, unless otherwise specified.
2. Measure@m points shown are 0.8 V and 2.0 V, unless otherwise specified.
3. CS and CS have same timing.

3-6




MCM6810

WRITE CYCLE (Vo =5.0V 6%, Vgg =0, T4 = T to TH unless otherwise noted.)

MCM6810 MCM68A10 MCM68B10
Characteristic Symbol Min Max Min Max Min Max Unit
Write Cycle Time toyc(W) 450 - 360 - 250 - ns
Address Setup Time tAS 20 - .20 - 20 — ns
Address Hold Time . tAH [0} - 0 - 0 - ns
Chip Select Pulse Width tcs 300 - 250 - 210 - ns
Write to Chip Select Delay Time twes 0 - 0 - 0 - ns
Data Setup Time (Write) tosw 190 - 80 - 60 — ns
Input Hold Time tH 10 - 10 - 10 - ns
Write Hold Time from Chip Select twWH 0 - 0 — 0 . — ns

WRITE CYCLE TIMING

et teye(w)

Address X

1 A H -]

’—tAs.- -——tCcS

. W N

N T R Vi

twes le—— —— i |—
R/W 9‘22222?2?2;222;22; /,
pe———————— tDSW ————————~ tH [
NOTES:
1. Voitage levels shown are V| 0.4 V, V4 =2.4 V, unless otherwise specified. m = Don’t Care
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.

3. CS and CS have same timing.



@ MOTOROLA MCM2114

4096-BIT STATIC RANDOM ACCESS MEMORY . M OS

The MCM2114 is a 4096-bit random access memory fabricated with (N-CHANNEL, SILICON:GATE)
high density, high reliability N-channel silicon-gate technology. For :
ease of use, the device operates from a single power supply, is directly
compatible with TTL, and requires no clocks or refreshing because. of - 4096-BIT STATIC

- fully static. operation. Data access is particularly simple, since address RANDOM ACCESS
setup times are not required. The output data has the same polarity as MEMORY

the input data.

The MCM2114 is designed for memory applications where simple in-

terfacing is the design objective. The MCM2114 is assembled in 18-pin
dual-in-line packages with the industry standard pin-out. A separate
chip select (S) lead allows easy selection of an individuat package when
the three-state outputs are OR-tied.

® Single +5 Volt Supply

©® 1024 Words by 4-Bit Organization

® Fully Static: Cycle Time= Access Time . .
® No Clock or Timing Strobe Required P SUFFIX

® Maximum Access Time PLASTIC PACKAGE
200 ns — MCM2114-20 : CASE 707

250 ns — MCM2114-25

300 ns — MCM2114-30

450 ns — MCM2114-45
® Power Dissipation: 100 mA Maximum (Active)
® Common Data input and Output
® Three-State Outputs for OR-Ties

® Industry Standard 18-Pin Configuration

@ Fully TTL Compatible

PIN ASSIGNMENT

BLOCK DIAGRAM

A9 12 P —
A4 s Vce=Pin18
A5 >‘: Row Memory Array Veg=Pin9
A6 1 Select 64 Row
17 elec 64 Columns
A7 %
A8 s —
14
DQ1 ﬁ““ Column 1/0 Circuits
paz 3 »ﬁ— Igput Column Select
12 ate PIN NAMES
DQ3 " »_?— Control
DQ4 jﬁ AO-A9 L ...........Address Input
W. ... Write Enable
8 S ...... Chip Select

S 5| 6] 7] 4 DQ1-DQ4 .. Data Input Output
10 y Vee Power (~5 V)
w AD AT AZ A3 Vss .. .. Ground
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MCM2114

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Vaiue Unit

Temperature Under Bias —-10to +80 °C 1
Voltage on Any Pin With Respect to Vgg -05t0 +7.0 vV Thls device contains circuitry to protect
5co 3 5 Y the inputs against damage due to high

“tpf‘t_ urrent 0 m static voltages or electric fields; however,
Power Dissipation 1.0 Watt it is advised that normal precautions be
Operating Temperature Range 0to +70 °C taken to avoid application of any voltage
Storage Temperature Range -65t0 +150 | °C h'ghe.r th_an maximum ra;ed voltages to

- - this high-impedance circuit.
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-

ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

DCIVOPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol | Min | Typ| Max JUni
Vee | 475 5.0 5.25
Supply Voltage Vss 5 5 5 A
Logic 1 Voltage, All Inputs . ViH 2.0 = 60 | V
Logic 0 Voitage, All Inputs ViL -05} — 0.8 Vv
DC CHARACTERISTICS
MCM2114 .
Parameter Symbol Min] Typ | Manx Unit
Input Load Current (All Input Pins, Vi3=0t0 5.5 V) Lt - — 10 ) pA
1/0 Leakage Current {S=2.4 V, Vpa=0.4 V to Vcg) lILol — — | 10 { A
Power Supply Current (Vij3=5:5V, Ipg=0 mA, To=25°C) lcel — 80 | 95 [mA
Power Supply Current {Vin =565V, IpQ=0 mA, To=0°C) lcc? — — 100 | mA
Output Low Current (Vo =04 V)"~ 101 21] 60] — {mA
Output High Current (Vo=24V) - ; 10H -] -14] -10] mA
CAPACITANCE (f= 1.0 MHz, Ta =26°C, periodically sampled rather than 100% tested)
Characteristic Symbol | Max Unit
Input Capacitance (Vin =0 V) ) Cin 5.0 pF
input/OQutput Capacitance (Vpq=0 V) . Ci/o 5.0 pF
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=14/AV.
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and termpature range unless otherwise noted.}
Input Pulse Levels 0.8 Volt and 2.4 Volts  Input and Output Timing Levels..............cooeevvnviniienens 1.5 Volts

Input Rise and Fall Times. 10ns  OutputLoad............oceoeeeiiiinis .1 TTL Gate and C| =100 pF

READ (NOTE 1), WRITE (NOTE 2) CYCLES

MCM2114-20 | MCM2114-26 | MCM2114-30 | MCM2114-45 .
Parameter Symbol : -~ | Unit

Min | Max | Min | Max | Min | Max | Min Max
Address Valid to Address Don't Care tAVAX | 200 - 260 - 300 - 450 — ns
Address Valid to Output Valid tAvVQY — 200 = 250 - 300 - 450 ns
Chip Select Low to Output Valid tSLQV — 70 — 85 — 100 — 120 ns
Chip Select Low to Output Don’t Care tSLQX 20 - 20 - 20 - 20 - ns
Chip Select High to Output High Z ISHQZ - 60 — 70 — 80 — 100 ns
Address Don’t Care to Output Don't Care tAXQx 50 - 50 - 50 — 50 - ns
Write Low to Write High WiLwWH | 120 — 135 — 150 200 - ns
Write High to Address Don't Care TWHAX 0 - 0 — 0 - 0 - ns
Wirite Low to Output High Z tWLQZ - 60 - 70 - 80 - 100 ns
Data Valid to Write High tDVWH | 120 — 135 — 150 — 200 — ns
Write High to Data Don’t Care TWHDX 0 — 0 — 0 — 0 — ns

NOTES: 1. A Read occurs during the overlap of a low S and a high W
2. A Write occurs during the overlap of a low S and a low W.
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SRAM

MCM2114

READ CYCLE TIMING (W HELD HIGH)

q———+—IAVAx———’1

gAY QY ] .

Address : = )(

9
|

(%

ts Lovﬂ
ISLQX—L

S NAATARTINRARAVRRRNRNNRNNRNAN

WRITE CYCLE TIMING (NOTE 3)

Address p 4 ' ' k s 4

EAEEIARLNAARARANRN NN g

h— WHAX

_ [ WWLWH ——————
W ; :

) . :
| RANK - L

— TWLQZ\rd— .
a SOOI
Z 2227777

DA U/ D X —
~— IDVWH L—

. R R RK DORERERHIHREEXH

3. If the'S low transition occurs simultaneously with the W low transition, the output buffers remain in a high-impedance state.

WAVEFORMS
Waveform Input’ Output
Symbol
MUST BE WILL BE
- VALID CVALID
CHANGE WILL CHANGE
m FROMH TO'L . FROMHTO L
CHANGE WILL CHANGE
/222: FROMLTOH  FROMLTOH
. DON'T CARE CHANGING
m ANY CHANGE STATE
PERMITTED UNKNOWN
- st
IMPEDANCE
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MCM2114

TYPICAL CHARACTERISTICS

SUPPLY CURRENT versus SUPPLY VOLTAGE SUPPLY CURRENT versus AMBIENT TEMPERATURE
80 75

BRI " -

in = H N

. g

z =

R D B S 2 5

& g N

3 10 Lo 2 -

> >

g ] ;& ™~

3_ // 3 o

g 8 8 T~

60 50 ‘ V l

45 475 5.0 6.25 5.6 0 20 40 60 80
Ve, SUPPLY VOLTAGE (VOLTS) Ta. AMBIENT TEMPERATURE (°C)
OUTPUT SOURCE CURRENT versus OUTPUT VOLTAGE OUTPUT SINK CURRENT versus OUTPUT VOLTAGE
8.0 9.0

H ~

= <<

= 50 £

g =

%: S 5.0
o ER /
b=}

o 4.0 x

> \ =

14 w

a

5 5 40
2 \ =

(= >

2 =]

3 30 K
£ o

- 3.0

2.0
\ 20 /
10 \ /
\ 1.0
\
0 0
1.0 2.0 3.0 4.0 5.0 6.0 0 0.1 0.2 03 04 0.5 0.6
VgH. OUTPUT VOLTAGE (VOLTS) V@, OUTPUT VOLTAGE (VOLTS)
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SRAM

MCM2114

ta, NORMALIZED ACCESS TIME (ns)

‘NORMALIZED ACCESS TIME versus TEMPERATURE

1.0

/|

095

0.90

0.85

0.80

0.75

L

20

40
Ta. TEMPERATURE (9C)

80

80

ta, ACCESS TIME (ns)
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130

20

40

60
Ta. TEMPERATURE (0C)
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MCM2114

MCM2114 BIT MAP

PIN 18
PIN 1

0 | ]

1023 €———— 1008[1023 €——— 1008 | 10231008 | 1023€— 1008
1007 1007 1007 1007

D@3 (PIN NO. 12} DQ4 (PIN NO. 11) DQ1 (PIN NO. 14) DQ2 {PIN NO. 13}

To determine the precise location on the die of a word in memory, reassign address numbers to the address pins as
in the table below. The bit locations can then be determined directly from the bit map.

REASSIGNED REASSIGNED
PIN NUMBER ADDRESS NUMBER PIN NUMBER ADDRESS NUMBER
1 A6 6 A1
2 A5 7 ’ A2
3 A4 15 AS
4 A3 16 A8
5 A0 17 A7
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@ MOTOROLA MCM6147

4K BIT STATIC RANDOM ACCESS MEMORY

HCMOS
The MCM6147 is a 4096-bit static Random Access Memory organized (COMPLEMENTARY MOS)
as 4096 words by 1-bit, fabricated using Motorola’s high performance .
CMOS sificon gate technology (HCMOS). It uses a design approach 4096 %1 BIT
which provides the simple timing features associated with fully static !
memories and the reduced power associated with CMOS memories. STATIC RANDOM
This means low power without the heed for clocks, nor reduced data ACCESS MEMORY

rates due to cycle times that exceed access times.
Chip Enable (E) controls the power-down feature. It is not a clock,

but rather a chip control that affects power consumption. After E goes

high, initiating deselect mode, the part automatically reduces its power
requirements and remains in this low-power standby mode as long as E
remains high.

The MCM6147 is in an 18-pin dual in-line package with the industry
standard pin out. It is TTL compatible in all respects. The data out has
the same polarity as the input data. A data input and a separate three-
state output provide flexibility and allow easy OR-ties.

® Single +5 V Supply PLAgTﬁ':U:AFg:AGE
@ Fully Static. Memory — No Clock or Timing Strobe Required CASE 707

® Maximum Access Time
MCM6147-55=55 ns

MCM6147-70=70 ns

® Automatic Power Down
@® Low Power Dissipation
35 mA Maximum (Active)
12 mA Maximum (Standby — TTL Levels)

800 pA Maximum (Standby) PIN ASSIGNMENTS
100 pA Maximum (Standby — MCM61L47)
® Low Standby Power Version Available Aol @ vee
® Directly TTL Compatible — All Inptits and Output All2 A6
@ Separate Data Input and Three-State Output A2[]3 A7
® Equal Access and Cycle Time A304 N A8
©® High Density 18-Pin Package aslls hAao
A5[}6 NA10
] af)? NA1
BLOCK DIAGRAM wis o
A0 —‘———-—————1 — vgslo 13
2 Ve = Pin 18
L e P 2 cc
3 Vgg =Ping
A2 t Memory Array
17 Row 64 Row
A6 6 >j Select 64 Columns
A7 S5
AB ______ﬁm I
Xj PIN NAMES
11 g I s o9 I 7 Al Address
o Column 1/0 Circuits Q E. Chip Enable
D ...Dataln
Column Select Q...
W..
10
8 4| s{ 6| 14|13|12
w T 1 1T

|
A3 A4 A5 A9 A10AI11
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MCM6147

ABSOLUTE MAXIMUM RATINGS(See note)

Rating Value Unit
Temperature Under Bias —10to +85 °C
Voltage on Any Pin with Respect to Vo -05t0 +7.0 \
Power Dissipation 1.0 Watt
Operating Temperature Range Oto +70 °C
Storage Temperature Range ~65to +150 °C

NOTE:

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

exceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voitage
higher than maximum rated voltages to

this high-impedance- circuit.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Max-

Parameter Symbol | Min | Typ Unit
Vee | 45150 |66
Vv
Supply Voltage Vgg 4] 0 0 M
Logic 1 Voltage, All Inputs ViH 2.0 - 6.0 \%
Logic 0, Voltage, All Inputs ViL -03}| — 0.8 \
DC CHARACTERISTICS . :
— Symbol MCM61L47-55 MCM6147-55 MCM61L47-70 MCM6147-70 Unit
v Min | Typ*{ Max | Min | Typ* | Max | Min | Typ* | Max [ Min | Typ*] Max |
Input Load Current ' .

(All Input Pins, Vig =0 to 6.5 V) i - [oor) 10} - foor] 10} = oot )10 — JoOTf 10 |4
Output Leakage Current _ _ )

(E=2.0V, Vour=01065 V) oL - {ott10f —]o1/l10 01 11.0 01} 1.0 | pA,
Power Supply Current _ _

(E=VyL. Output Open) Icc - 15 | 3B - 15 [ 3 15 | 35 15} 35 | mA
Standby Current (E= V) Isg - 5 12 - 5 12 - 5 12 - 5 12 | mA
Standby Current (E=Vcc~0.2 V)

0.2V Vin2Voe-02 V) Isg1 - | 25100 -] 20j80| - | 25 |100]| - ‘200 800 | A
Input Low Voltage ViL -03y — 08 |-03 - 08| -03] — 08| -03| - 0.8 \
Input High Voltage VIH 20| - (60|20 — (60 20 = (60 20} — } 60 | V
Output Low Voltage _ _ _ _ _ _

loL=12.0 mAl VO.L - 0.4 - 0.4 0.4 0.4 A
Output High Voitage** _ _ _ _ _ _ — _

(loH = ~8.0 mA) VoH 2.4 2.4 24 24 Vv

*Typical values are.for Tp=26°C and Vgc= +5.0 V.
**Also, output voltages are compatible with Motorola’s new High-Speed CMOS Logic Family, if the same power supply voltage is used.

CAPACITANCE (f=1.0 MHz, Tp=26°C, periodically sampled rather than 100% tested.)

Characteristic Symbol [ Max Unit
Input Capacitance (Vin=0 V) Cin 5.0 pF
Output Capacitance (Vqoyut=0 V) Cout 7.0 pF

Capacitance measured with a Boonton Meter or effective capacitance calculated from the

equation: C=1A¢/AV.
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MCM6147

AC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature unless otherwise noted)

Input and Output Timing Reference Levels ..................... 1.6 Volts
OUIPULLOAT ...t See Figure 1

Input Pulse Levels
input Rise and Fall Times

READ, WRITE CYCLES

| mcmeiLar-s5 MCM61L47-70
Parameter Symbol MCM6147-55 MCM6147-70 Unit
Min Max Min Max
n’t Care
Ad((g\;.:; Yriagdetv’i'r::gd(r:.;\si: gr(:at:lecias Held Activel tAVAX 5 - 70 B ns
Chip Enable Low to Chip Enable High tELEW 55 = 70 - ns
Address Valid to Output Valid {Access) ] tAVQY - 55 — 70 ns
Chip Enable Low to Output Valid {Access) teLQv - 55 — 70 ns
Address Valid 1o Output Invalid tAVQAX 5 - 5 - ns
Chip Enable Low to Output Invalid tELQX. 10 — 10 — ns
Chip Enabje High to Output High Z tEHQZ 0 40 0 40 ns
Chip Selection to Power-Up Time tpy 0 — 0 — ns
Chip Deselection to Power-Down Time tPD 0 [0} 30 ns
Address Valid to Chip Enable Low (Address Setup) tAVEL 0 0 - ns
Chip Enable Low to Write High : tELWH 45 — 55 — ns
Address Valid to Write High tAVWH 45 - 55 - ns
Address Valid to Write Low (Address Setup) TAVWL 0 - 0 — hs
Write Low to Write High (Write Pulse Width) ‘ -~ Twwn [ 35 — 40 — ns
Write High to Address Don’t Care tWHAX 10 - 15 - ns
Data Valid to Write High tpYWH { 26 | -— 30 - ns
Write High to Data Don’t Care (Data Hold) twHDX | 10 — 10 - ns
Write Low to Output High Z WLOZ 0 30 0 35 ns
Write High to Output Valid tWHQV. 0 — 0 - — ns
TIMING PARAMETER ABBREVIATIONS TIMING LIMITS
tX XXX The table of timing values shows either a minimum or a
signal name from which interval is defined —! maximum limit for each parameter. Input requirements are
transition direction for first signal specified from the external system point of view. Thus, ad-
signal name to which interval is defined dress setup time is shown as a minimum since the system
transition direction for second signal must supply at least that much time (even though most
devices do not require it). On the other hand, responses from
The transition definitions used in this data sheet are: the memory are specified from the ‘device point of view.
H=transition to high Thus, the access time is shown as a miaximum since the
L= transition to low device never provides data later than that time.

V= transition to valid
X=transition to invalid or don’t care
Z=transition to off (high impedance)
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MCM6147

READ CYCLE TIMING 1
(E Held Low) |

o TAVAX |
Vi
Address H £ *
ViL -

[re————— tAvVQV

F*——— tavax —>|

VOH
Q (Data Out) Previous Data Valid Data Valid
VoL
READ CYCLE TIMING 2
l— IAVEL
ViH
Address viL Address Valid
- tELEH -]
E ViH —_—
ViL -
jg—————— tELQV tEHQZ l‘—
VoH [ tELOX —
Qae 0w | High Z Data Valid | - ) Highz
Py —=f o
vee ICC —— == —— — — ——
Supply
Current s

NOTE: W is high for Read Cycles

WRITE CYCLE TIMING

tAVAX -]

ViH
Address ;(
ViL

ELWH

MEENANAN HTTTT7TTTTTT777,

ViL
tAVWH '——‘1‘— TWHAX

[ tavwL ™ r IWLWH —®
Y
w " AN £
l

ViL
DVWH ~—o|<—01> WHDX

my

DDaaim VM

RXQUXXXAXXIRXXXARXN

Vi
wLoz -—b—»{ l-—ot— twHav
Q (Data Out) :‘;’: YOODOOOOX, ™ Data Undefined - OOORXAKAK) High z

Data Out=Data In




MCM6147

LOW Vcc DATA RETENTION CHARACTERISTICS (TA=0 to +70°C) (MCM61L47 Only}

Parameter Conditions Symbol Min Typ | Max | Unit
. Ezvcc-02V
V¢ for Data Retention Vin=Vee —O(.:ZCV of Vin=02 V VDR 2.0 - - v
=30V, 8V
Data Retention Current: v,\:,czcz_sa\?; \5:52082 v ICCDR - - | 40| uA
Chip Disable to Data Retention Time See Retention Waveform tCDR 0 — - ns
Operation Recovery Time . trec | "TAVAX] — - ns
*tavAx = Read Cycle Time.
LOW Ve DATA RETENTION WAVEFORM
p— Data Retention Mode ————»
\ 4. 45V
ce 5v N\ VDR220 V. /
ICDR—PJ Tl trec
Ezvpr-02V
E 22V 22V
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@ MOTOROLA MCM2016H

[ Advance Information J
MOS
EAST 16K BIT STATIC RAM (N-CHANNEL, SILICON-GATE)
The MCM2016H is a 16,384-bit Static Random Access Memory
organized as 2048 words by 8 bits, fabricated using Motorola’s High- 2,048x8 BIT.
performance silicon-gate MOS (HMOS) technology. It uses an in- STATIC RANDOM
novative design approach which combines the ease-of-use features of ACCESS MEMORY

fully static operation (no external clocks or timing strobes required) with
the reduced standby power dissipation associated with clocked
memories. To the user this means low standby power dissipation
without the need for address setup and hold times, nor reduced data
rates due to cycle times that are no longer than access times. Perfect for

cache and sub-100 ns buffer memory systems, this high speed static Y SUFFIX

RAM is intended for applications that demand superior performance CERAMIC PACKAGE

and reliability. _ CASE 716
Chip Enable (E) controls the power-down feature. It is not a clock but

rather a chip control that affects power consumption. In less than a cy-

cle time after chip enable (E) goes high, the part automatically reduces P SUFFIX

its power requirements and remains in this low-power standby mode as PLASTIC PACKAGE
long as the chip enable (E) remains high. This feature provides signifi- CASE 724
cant system-level power savings.

The MCM2016H is in a 24-pin dual-in-line 300 mil wide package with
the industry standard JEDEC approved pinout. A 24 pin dual-in-line 600
mil wide package is also available.

® Single +5 Volt Operation (+10%)
® Fuily Static: No Clock or Timing Strobe Required PIN ASSIGNMENTS
® Fast Access Time: MCM2016H-45-— 45 ns (max) ardi @ \_/ 2
MCM2016H-56 — 55 ns (max) pvee
MCM2016H-70 — 70 ns (max) Asf}2 23[1A8
® Power Dissipation: 120 mA Maximum (Active) ' A5 3 22[)A9
20 mA Maximum (Standby) —
@ Three-State Output A44 zn ]_W
’ A3l]s 20f1G
A2[]6 19 [IA10
BLOCK DIAGRAM a7 8PE
A2 > — Pin 24=Vc, Aof]s 17 3DQ7
5 . aa— - Pin \2=Vs§ p
ﬁf’  — Row 3 Memory Matrix paoge 16 D6
a7 53 - Decoder : 128x ?23 ) paifio 15 [JDQ5
I — 1"
A1o—g—— pQ2[] 14fJDQ4
vssl]iz 13fIpas
9
DQO
oot : Column 1/0 :
DQ2 3 Input )
ggi (e Data
FERICEN = Control Column Decoder PIN NAMES
0061843 Address Input
DQ7 (¢ Data Input/Output
W Write Enable
8 7 6 5 H : G. .Output Enable
[ ... ....Chip Enable
AO Al $A2 4A3 ! : .Power (+5V}
' ! Ground
|
=18
é 20 Control
W 21 Logic
—

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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SRAM

MCM2016H

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit
Temperature Under Bias “10to +80 oC This device contains circuitry to protect the
Vol Anv Pin With R . v inputs against damage ‘due to high static
oltage on Any Pin With espec( o Vss ~051t +70, v voltages or electric fields; however, it is ad-
DC Output Current 20 mA vised that normal precautions be taken to
Power Dissipatiori 1.2 Watt avoid application of any voltage higher than
Operating Temperature Range Oto +70 oC maximum rated voltages to this high-
= impedance circuit.
Storage Temperature Range -651t0 +150 °C
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded:” Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extend-
ed periods of time could affect device reliability.
DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol | Min- [ Typ | Max | Unit
Vee 45 | 5.0 | 55 \
Supply Voltage
upply Voltag Vsg 0 0 (o} \%
VIH 2.0 | 3.0 | 6.0 Vv
Input Voltage™® *
e < ViL os* o |08 v

. *The device will wuthstand undershoots to the — 2.5 voit level with a maximum pulse width of 50 ns. This is periodically sampled rather

than 100% tested.

**B50 ns maximum address rise and fall times, while the chip is selected.

DC CHARACTERISTICS
Parameter Symbol | Min | Max | Unit
Input Leakage Current (Vcc=56.5V, Vin=GND to Vcc! [ ~-101 10 | pA
Output Leakage Current (E=V|4 or G=V|H, Vi/g=GND to Vcc) Lo | -50] 50 | uA
Operating Power Supply. Current {(E=Vj, Il/0=0 mA) Icch - 120 | mA
Standby Power Supply Current {E=VH) ISB - 20 | mA
Output Low Vaoltage (lg| =8.0 mA) See Figure 1 VoL - 0.4 \
Output High Voltage {loy= —4.0 mA) See Figure 1 VoH 24 \
CAPACITANCE (f=1.0 MHz,, Ta = 25°C, periodically sampled- rather than 100% tested )
Characteristic Symbol | Typ { Max| Unit
Input Capacitance except E, DQ Cin 3 5 pF
Input/Output Capacitance and E Input Capacitance Ci/0 5 7 pF
MODE SELECTION
Mode E G | W ] Vcc Current DQ
Standby H X X Isp High Z
Read L L H Icc Q
Write Cycle (1) L X L Icc D
Write Cycle (2} L X L Ice D
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range uniess otherwise noted)
InputPulse Levels. .............. IR 0and3.0 Volts Input and Output Timing Reference Levels .......0.8and 2.0 Volts
InputRiseand Fall Times .................... e........Bns Outputload ................................. .. See Figure 2
READ CYCLE #1 (Address Controlled) E= V), G=V)_, W=Vy
Symbol MCM2016H-45 MCM2016H-56 MCM2016H-70
Parameter Standard Alternate Min Max Min Max Min Max Unit
Address Valid to Output Valid taAvQv tAA 45 - 55 - 70 ns
(Address Access Time)
Address Valid to Address Valid tAVAY tRC 45 55 70 - ns
(Read Cycle Time)
Address Invalid to Output invalid tAXQX toH 5 5 5 ns
(Output Hold Time)
tAVAV
A (Address) X
[e——— TAVQY ——» €tAXQX >
Q (Data Out) ><><>O<

Data Valid
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READ CYCLE #2 (Chip Enable Controlled) G= V., W=V|y

Symbol ‘ MCM2016H-45 MCM2016H-65 MCM2016H-70
Parameter Standard Alternate Min Max Min Max Min Max Unit
Chip Enable Low to Output Valid tELQv tACS - 45 - 56 - 70 ns
(Chip Enable Access Time}
Chip Enabte Low to Chip Enable High tELEH tRC 45 - 55 - 70 - ns
(Read Cycle Time)
Address Valid to Chip Enable Low tAVEL taAS 0 - 0 - 0 - ns
(Address Setup to Enable Active)
Chip Enable Low to Output tnvalid tELQX 47 5 - 5 - 5 = ns
{Chip Enable to Output Active)
Chip Enable High to Output High Z tEHQZ tHZ 0 20. 0 20 0 20 ns
(Chip Disable to Output Disable)
Chip Enable Low to Power Up tELICCH tpy 0 - 0 _ 0 _ ns
Chip Enable High to Power Down tEHICCL tPD — 20 - 20 — 20 ns
r(—‘AVEL—P
A (Address) X
tELEH B S —
E (Chip Enable) s /
[ €e——tELQV——] [ tEHQZ -
tEL QX
Q (Data Out) Data Valid i
ELICCH =3 Fe—1EHICCL
vee lcc - o - ——
Supply
Current IsB
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READ CYCLE #3 W=V

Symbol MCM2016H-45 MCM2016H-55 MCM2016H-70
Parameter Standard | Alternate Min Max Min Max Min [ Max Unit -
Chip Enable Low to Output Valid tELQV tACS - 46 | = 55 - © 70 “ns
{Chip Enable Access Time)
Address Valid to Output Valid tAvVQY tAA - | 4 - 55 - 70 ns
(Address Access Time)
Address Valid to Address Valid TAVAY tRC 45 - 55 - - 70 - ns
{Read Cycle Time)
Address Invalid to Output Invalid tAXQX tOH 5 - 5 - 5 - ns
(Output Hold Time)
Chip Enable Low to Output Invalid tELQX oz 5 - 5 - 5 - ns
(Chip Enable to Output Active)
Chip Enable High to Output High Z ~ tEHQZ tHz 0 20 0 20 0 20 ns
{Chip Disable to Output Disable)
Output Enable Low to Output Valid tgLav toE T 20 - 35 - 45 ns
(Output Enable Access Time)
QOutput Enable Low to Output Invalid tGLOX tx 0 - 0 - 0 - ns
(Output Enable to Qutput Active)
Output Enable High to-Output High Z tGHQZ tHz 0 20 ) 20 0 30 ns
(Output Disable to Output Disable)
€ tAVAV
A (Address)
[€E—————AvQy——————————>] )
G(Ou!pulEnableD \\\\\ \\ / /////
\ V4
. . . . [€e—1GLQV—> [t AXQX >
E(Chip Enable) ... .. "\ \ . .. [etGLax— I . / /// //
V4
4 >
< \ELQV N | e—tora
O SRR {7 T — tEHQZ >
Q (Data Out) High Z { Data Valid
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WRITE CYCLE #1 (Write Controlled Notes 1 and 3, G=V)_
: ’ Symbol MCM2016H-45 MCM2016H-55 MCM2016H-70
Parameter Standard Alternate Min Max Min Max Min Max Unit

Address Valid to Address Valid tAVAV tWwe 45 - 55 - 70 - ns
(Write Cycle Time) .

Write Low to Write High WLWH wp 20 - 25 - 30 = ns
(Write Pulse Width)

Chip Enable Low to Write High tELWH tEW 40 - 50 - 65 - ns
(Chip Enable to End of Write)’

Data Valid to Write High IDVWH tpwW 20 - 25 - 30 - ns
{Data Setup to End of Write) L .

Write High to Data Don’t Care tWHDX tOH 0 — 10 — ©10 - ns
(Data Hold After End of Write)

Address Valid to Write High tAVWH tAW 40 - 50 - 65 ns
(Address Setup to End of Write} .

Address Valid to Write Low TAVWL tAS 0 - 0 E 0 - ns
(Address Setup to Beginning of Write) .

Write High to Address Don’t Care WHAX WR 0 - 0 - 0 - ns
(Address Hold After End of Write) .

Write Low to Output High Z twiLQz twz 0 20 0 20 0 20 ns
{Write Enable to Output Disable) .

Write High to Output Don’t Care tWHQX tow 0 10 0 10 0 10 ns
(Output Active After End of Write)

NOTES:

2
3.
state.
4.
must not be applied to them.

. Write enable (W) must be high during all address transitions. _
- YWHAX I8 measureg from the earlier of chip enable (E) or write enable (W) going_high 10 the end of write cycle.
If the chip enable (E) low transition occurs simultaneously with the write enable (W) transition, the output remains in a high impedance

3 tAvAv
A (Address} x
ELWH € WHAXI2]
E(ChipEnablel \ \\\\\\ [3) / ///////7
< tAVWH
|oe————— W WH ——————— tIWHQX —3|

W {Write Enable)

AN

/

tAVWL

wLaz

Q (Data Out)

200000000

-(—"DVWH-H

v__

X%

{4

(lWHDXﬂ

2

D (Data tn)

Data Valid

XXXXX
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WRITE CYCLE #2 (Chip Enable Controlled) Note 5

Symbol MCM2016H-45 MCM2016H-55 MCM2016H-70
Parameter Standard Alternate Min Max Min Max Min Max Unit

Address Valid to Address Valid tAVAV twe 45 - 55 = 70 - ns
(Write Cycle Time)

Write Low to Chip Enable High WLEH wp 20 - 20 - 20 - ns
(Write Pulse Width)

Chip Enable Low to Chip Enable High tELEH tEw 45 - 55 - 70 - ns
(Chip Enable to End of Write}

Data Valid to Chip Enable High tDVEH tpwW 20 - 20 - 20 - ns
(Data Setup to End of Write)

Chip Enable High to Data Don’t Care tEHDX tDH 5 - 5 - 5 - ns
(Data Hold After End of Write)

Address Valid to Chip Enable High tAVEH AW 45 - 56 - 70 - ns
(Address Setup to End of Write)

Address Valid to Chip Enable Low tAVEL tAS 0 - 0 - 0 — ns
(Address Setup to Chip Enable)

Chip Enable High to Address Don't Care tEHAX tWR 0 - 0 - 0 - ns
(Address Hold After End of Write)

Wirite Low to Output High Z twLQz tHz 0 20 0 20 0 20 ns
{Write Enable to Output Disable)

NOTES:

5. Write enable (W) must be high during all address transitions. _

6. tEHAX is measured from the earlier of chip enable (E) or write enable (W) going high to the end of write cycle

7. If the chip enable (E) low transition occurs simultaneously with the write enable (W) transition, the output remains in a high impedance
state.

8. If chip enable (B) is low during this period, DQ pins are in the output state. Then, the data input signals of opposite phase to the outputs
must not be applied to them.

< tAvVAV >

A (Address) X x

H————TAVEL ~——

— / i i 7 ;: i t 2 2
G (Output Enable) \

[€—————1ELEH >l teHAX(6]
E (Chip Enable) \\\ \\\\\ I}//////Z
_ ;————AVEH tWLEH————-—-i

W (Write Enable) \\\ \ \\\ /
oomen XXXAXXXXXXX

[€&——————1GHQZ ————— F—‘DVEH—)(—-‘EHDX—)

X
D (Data In) Data Valid XXXX

A1
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FIGURE 1 — DC OUTPUT LOAD FIGURE2 — AC OUTPUT LOAD
5V 5V
970Q
510Q
Q
Q

30 pF
300Q {Including 30 pF

scope and jig) {inciuding

scope and jig)
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MCM2167H

Advance Information

FAST 16K BIT STATIC RAM

The MCM2167H is a 16,384-bit Static Random Access Memory orga-
nized as 16,384 words by 1 bit, fabricated using Motorola’s High-
performance silicon-gate MOS (HMOS) technology. It uses an innova-
tive design approach which combines the ease-of-use features of fully
static operation {no external clocks or timing strobes required) with the
reduced standby power dissipation associated with clocked memories.
To the user this means low standby power dissipation without the need
for address setup and hold times, nor reduced data rates due to cycle
times that are no.longer than access times. Perfect for cache and
sub-100 ns buffer memory systems, this high speed static RAM is in-
tended for applications demanding superior performance and reliability.

Chip Enable (E) controls the power-down feature. It is not a clock but
rather a chip controi that affects power consumption. In less than a
cycle-time after Chip Enable (E) goes high, the part automatically
reduces its power requirements and remains in this low-power standby
mode as long as the Chip Enable (E) remains high. This feature provides
significant system-level power savings.

The MCM2167H is in a 20 pin dual-in-line package with the industry
standard pinout. It is TTL compatible in all respects. The data out has
the same polarity as the input data. A data input and a separate three-
state output provide flexibility and allow easy OR-ties.

® Single +5 V Operation (+10%)

® Fully Static Memory — No Clock or Timing Strobe Required

® Fast Access Time: MCM2167H-35 — 35 ns Max.
MCM2167H-45 — 45 ns Max.
MCM2167H-556 — 55 ns Max.

® Power Dissipation: 120 mA Maximum {Active)
20 mA Maximum (Standby)

® Three-State Output

MOS
(N-CHANNEL, SILICON-GATE)
16,384-BIT STATIC
RANDOM ACCESS
MEMORY

L SUFFIX
| CERAMIC PACKAGE
J CASE 729

P SUFFIX
PLASTIC PACKAGE
CASE 738

Z SUFFIX
20 LEADLESS CHIP CARRIER
1 CASE 7528

BLOCK DIAGRAM

1 1 Vce=Pin 20
A0 —z—_’X Vsg=Pin 10
a—t— P .
A2 —3—[2: Memory Array
4 128 Rows
A3 —W——{X Select | ® 128 Columns
an——{5
a2 P~ .
19
aa——{ 5]
[ e 0 e | 8
D2 > Column 1/0 Circuits Q
Column Select
[
5| 6| 7| 13[ 14| 15[ 16
9 L} A 1] T T T T

A4 A5 AB A7 A8 AS A10

PIN ASSIGNMENT

PIN NAMES

Address Input
................. Write Enable
Chip Enable
B Data input
...................... Data Output
Power (+5 V)

..Ground

This document contains information on a new product. Specifications and information herein

are subject to change without notice.
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ABSOLUTE MAXIMUM RATllNGS (See Note)

Rating Value Unit
Temperature Under Bias —101t0 +80 °C
Voltage on Any Pin With Respect to Vgg -05t0 +7.0 \%
DC Output Current 20 mA
Power Dissipation 1.0 Watt
Operating Temperature Range Ot +70 °C
Storage Temperature Range - 65to + 150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extend-
ed periods of timé could affect device reliability.

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-
impedance circuit

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.}

RECOMMENDED OPERATING CONDITIONS

Parameter

Symbol | Min | Typ | Max | Unit

Supply Voltage

Vee 45 160 | 55 v
Vss 0 0 0 \

Input Voltage* *

ViH 20 1 30|60 V
ViL . [-05% 0 0.8 )

* The device will WitHs‘and undershoots to the — 2.5 volt level with a.maximum pulse width of 50 ns. This is periodically sampled rather than

100% tested.
**50 ns maximum address rise'and fall times, while the chip is selected

DC CHARACTERISTICS

Parameter Symbol Min Max Unit
Input Leakage Current (Vcc=5.5V, Vjn=GND to V() Iy -10 10 A
Output Leakage Current (E= V)Y, V|70=GND to Vg, Vee=55V) Lo -50 50 WA
Operating Power Supply Current (E= V)|, 1j,0=0 mA) Icct ~ 120 mA
Standby Power Supply Current (E= V1) ISB - 20 mA
Output Low Voltage (Ig;. =8.0 mA) See Figure 1 VoL — 0.4 A
Output High Voltage (loH= ~4.0 mA} See Figure 1 VoH 2.4 — Vv

CAPACITANCE (f=1.0 MHz, Tp=25°C, periodically sampled rather than 100% tested)

Characteristic Symbol Typ Max Unit
Input Capacitance except, E, DQ Cin 3 5 pF
Input/ Qutput Capacitance and E Input Capacitance Ci/0 3 7 pF
MODE SELECTION
Mode E | W | Vg Current Q
Standby H X 1S High Z
Read L H Icc Data Out
Write Cycle (1) L L lcc HighZ
Write Cycle (2) L L lce High Z
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and. temperature range unless otherwise noted.)

Input Pulse Levels........... - ...0and 3.0 Volts Input and Output Timing Reference Levels ... ....0.8 and 2.0 Volts
Input Riseand Fall Times ... .............. ... 5ns Outputload .............c i o.n. See Figure 2
READ CYCLE #1 (Address Controlled) E= V), W=V|y
Symbol MCM2167H-35 MCM2167H-45 MCM2167H-55 -
Parameter Standard Alternate Min Max Min Max Min Max Unit
Address Valid to Output Valid tavayv tAA - 35 - 45 - 55 ns
(Address Access Time)
Address Valid to Address Valid TAVAV tRC 35 - 45 - 55 - ns
(Read Cycle Time)
Address Invalid to Output Invalid tAXQX toH 3 - 3 - 3 - ns
(Output Hold Time)

- tAVAV

A (Address)

|
tavayv [&— TAXQX —ﬂ

Q (Data Out) . . Data Valid W
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READ CYCLE #2 (Chip Enable Controlied) Notes 1 and 2

Symbol MCM2167H-35 | © MCM2167H-45 MCM2167H-55
Parameter Standard Alternate Min Max Min Max Min Max Unit
Chip Enable Low to Output Valid tELQv tACS - 35 - 45 - 55 ns
{Chip Enabte Access Time)
Chip Enable Low to Chip Enable High tELEH 1RC 35 - 45 - 55 - ns
(Read Cycle Time)
Address Valid to Chip Enable Low tAVEL tAS 0 - 0 - 0 - ns
(Address Setup to Enable Active)
Chip Enable Low to Output Invalid teLQx Lz 5. - 5 -~ 5 — s
(Chip Enable to Output Active) )
Chip Enable High to Output High Z tEHQZ tHz 0 25 0 25 0 30 ns
(Chip Disable to Output Disable)
Chip Enable Low to Power Up tELICCH tpy 0 — 0 _ 0 - ns
Chip Enable High to Power Down tEHICCL tpD — 35 — 45 — 65 ns
NOTES:
1. Write Enable (W) is high for read cycle.
2. Address valid prior to or coincident with Chip Enable (E) transition low.
TAVEL-
A (Address) X X )
- ELEH —
£ {Chip Enable) \
[ ELQV—3] [~ tEHQZ -3
&l ELQX
Q (Data Out) Data Valid
ELICCH - [e——EHICCL
vee Icc - e - - ————
Supply
Current isB

3-30




MCM2167H

WRITE CYCLE #1 (Write Controlled) Note 3

Symbol MCM2167H-35 MCM2167H-45 MCM2167H-55
Parameter Standard Alternate Min Max Min Max Min Max Unit
Address Valid to Address Valid - tAVAV twe 35 - 45 - 55 - ns
(Write Cycle Time) .
Write Low to Write High WELWH twp 20 - 20 - 25 - ns
(Write Pulse Width) .
Chip Enable Low to Write High tELWH tEW - 35 - 45 - 55 - ns
(Chip Enable to End of Write)
Data Valid to Write High DVWH tbw 15 - 15 - 20 - ns
{Data Setup. to End of Write}
Write High to Data Don't Care tWHDX tDH 0 - 0 — 0 - ns
{Data Hold After End of Write)
Address Valid to Write High tAVWH tAW 35 - 45 — 55 - ns
(Address Setup to End of Write) .
Address Valid to Write Low TAVWL tAS 5 — 5 - 10 - ns
(Address Setup to Beginning of Write)
Write High to Address Don't Care TWHAX tWR ¢} - 0 - 0 - ns
(Address Hold After End of Write)
Write Low to Output High Z wLQz twz o] 20 0 20 0 25 ns
(Write Enable to Output Disable)
Write High to Output Don’t Care WHQX tow 0 25 0 25 0 30 ns
(Output Active After End of Write)
NOTES:

3. Either Chip Enable (E) or Write Enable (W) must be high during all addres_s_transi(ions‘
4. twHAX is measured from the earlier of Chip Enable (E) or Write Enable (W) going high to the end of write cycle.

tAVAY >
r s
A (Address) ZL g\,
[e———— te WH P> WHAX(4)
E (Chip Enable! \\ \\\\\\ /L///////J/
tAVWH >
e———— WL WH ————>
W (Write Enable) \ \ ; \ }{-
AVWL » ==

wiLaz

0 1Deta O m
r—tDVWH -br-tWHDX-b
D (Data In) 4 Data Valid B ><
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WRITE CYCLE #2 (Chip Enable Controlled) Note 5

Symbot . MCM2167H-35 MCM2167H-45 MCM2167H-55
Parameter Standard Alternate Min Max Min Max Min Max Unit

Address Valid to Address Valid tAVAV twe 35 - 45 = 85 - ns
{Write Cycle Time) :

Write Low to Chip Enable High WLEH twp 20 - 20 -~ 20 — ns
(Write Pulse Width} :

Chip Enable Low to Chip Enable High tELEH tEw 35 45 — 65 - ns
(Chip Enable to End of Write) .

Data Valid to Chip Enable High IDVEH DW 15 - 15 - 20 — ns
(Data Setup to End of Write)

Chip Enable High to Data Don't Care tEHDX tDH 5 - 5" - 5 = ns
(Data Hold After End of Write)

Address Valid to Chip Enable High tAVEH tAw 36 - 45 — £5 - ns
(Address Setup to End of Write)

Chip Enable High to Address Don’t Care tEHAX WR 0 - 0 - 0 - ns
(Address Hold After End of Write)

NOTES:

5. Either Chip Enable (E) or Write Enable (W) must be high during all address transitions.
6. teHAX is measured from the earlier of Chip Enable (E),or Write Enable (W) going high to the end of write cycle.

TAVAV >

‘ -
A (Address) x
. N
tEHAXIB] <—>‘
e—— tAVEL—>

NN AN NN S SIS

< {AVEH
fe———— wiEH ’
W (Write Enable) \\\\\\ '
tavwiL [ —>{wiazie—

Q (Data Ou\)‘ ‘X X ZOX.XOX’X‘X’I’AQX‘I’X

. [€—1DVEH —€— tEHD X ]

= =
D (Data In) - <>( Data Valid XXX

P

FIGURE 1 — DC OUTPUT LOAD . FIGURE2 — AC OUTPUT LOAD
1.73v . ’ 5V
970 Q@
160Q
Q
30 pF 12k
{including 30 pF
scope and jig) (Including scope
and jig)
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MCM6116

16K BIT STATIC RANDOM ACCESS MEMORY

The MCM6116 is a 16,384-bit Static Random Access Memory
organized as 2048 words by 8 bits, fabricated using Motorola’s high-
performance silicon-gate CMOS (HCMOS) technology. It uses a design
approach which provides the simple timing features associated with ful-
ly static memories and the reduced power associated ‘with CMOS
memories. This means low standby power without the need for clocks,
nor reduced data rates due to cycle times that exceed access time.

Chip Enable (E) controls the power-down feature. It is not a clock but
rather a chip control that affects power consumption. In less than a cy-
cle time after Chip Enable (E) goes high, the part automatically reduces
its power requirements and remains in this low-power standby as long
as the Chip Enable (E) remains high. The automatic power-down
feature causes no performance degradation.

The MCM®6116 is in a 24-pin dual-in-line package with the industry
standard JEDEC approved pinout and is pinout compatible with the in-
dustry standard 16K EPROM/ROM.
® Single +5 V.Supply
® 2048 Words by 8-Bit Operation
® HCMOS Technology
® Fully Static: No Clock or Timing Strobe Required
® Maximum Access Time: MCM6116-12 — 120 ns

MCM6116-15 — 150 ns
MCM6116-20 — 200 ns
@ Power Dissipation: 70 mA Maximum (Active)
156 mA Maximum (Standby-TTL Levels)
2 mA Maximum (Standby)
® Low Power Version Also Available — MCM61L16
" @ Low Voltage Data Retention (MCM61L16 Only):
50 uA Maximum .

HCMOS

(COMPLEMENTARY MOS)

2,048x 8 BIT
STATIC RANDOM
ACCESS MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 709

BLOCK DIAGRAM

P p— Pin 24=Vee
A2 = - Pin 12=Vgg
A3 R M M,
> 4 ow . lemory Matrix
‘f: ¥ — Decoder . 128x 128
AS (F—1 .
A6 > —
A7
9
DQo
Q1197 * Cotumn 1/0
11 .
ggz B = Input F—
VLR = Data
0Q4 15 Control
5 Column Decoder
0as-15+—47
DQ7
sl 23[( 22/ 19 : )
|
A0 A8 A9 =
1
E 18
é 20 Control
W 21 Logic

PIN ASSIGNMENTS

A @ S Ivce
Asf]2 23[1A8
A5(]3 2[1A9
Asf]a 2w
A305 206G
A2[l6 19 fla10
A7 18 gE
Aof]s 17 iDQ7
DQOﬂ 9 16 IDQ6
paifjio 15 JDQ5
paz2fj 14{10Q4
Vssd 12 13 {IDQ3:

PIN NAMES

Address Input
.Data input/Output
............................... Write Enable
....Output Enable
....Chip Enable
.Power (+5V)
Ground
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit
Temperature Under Bias —10to +80 "oC
Voltage on Any Pin With Respect to Vgg -1.0to +7.0 \
DC Output Current 20 mA
Power Dissipation 1.2 Watt
Operating Temperature Range Oto +70 °C
Storage Temperature Range -65to +150 °C.

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-
impedance circuit.

NOTE: Permanent.device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extend-

ed periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature ranges unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter

Symbol | Min | Typ | Max | Unit

Supply Voltage

Vee 45 150 | 66| V
Vss 0 0 0 \

Input Voltage

Vih |22 [35]60] V
Vit =10 = o8| v

" The device will withstand undershoots to the — 1.0 volt level with a maximum pulse width of 50 ns at the —0.3 volt level. This is periodically

sampled rather than 100% tested.

RECOMMENDED OPERATING CHARACTERISTICS

Parameter Symbol MCM6116 MCME1L 16 Unit
Min | Typ* | Max | Min | Typ* | Max

Input Leakage Current (Vcc=5.5 V, Vin=GND to V¢l 1 - | - 1 - - 1 A
Output Leakage Current (E= V| or G=V|4 V|;0=GND to Vcc) |"Lol = - 1 - - 1 A
Operating Power Supply Current (E= V|, 1j,0=0 mA) fce - 35 70 - 35 55 | mA
Average Operating Current Minimum cycle, duty=100% Icca - 35 70 - 35 55 | mA
Standby Power|(E=V|y) Isg — 5 15 - 5 12 | mA
Supply Current{E=Vcc—-0.2 V, VipzVgoe—0.2V or Vin=0.2 V) IsB1 - 20 j2000| — 4 100 | wA
Output Low Voltage (o =2.1 mA} VoL — - 0.4 - - 0.4 \2
Output High Voltage {lpH= — 1.0 mA)** VOH 241 — - 24 | — - \

*Vee=56V, Ta=25°C

“*Also, output voltages are compatible with Motorola’s new high-speed CMOS logic family if the same power supply voltage is used.

CAPACITANCE (f=1.0 MHz, Tp =25°C, periodically sampled rather than 100% tested.)

Characteristic

Symbol | Typ | Max| Unit

Input Capacitance except E

Input/Output Capacitance and, £ input Capacitance

Ci/jo 5 7 pF

MODE SELECTION

Mode E G W | Vcc Current DQ
Standby H X X Isg. !sB1 High Z
Read L L H Icc - Q
Write Cycle (1) L | H |L Icc D
Write Cycle (2) L L L Icc D
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature unless otherwise noted.}

Input Pulse Levels ....0 Volt 10 3.5 Volts Input and Output Timing Reference Levels ..................... 1.5 Volts
input Rise and Fall Times ... viieee 108 Output Load ......oovvviiiii 1 TTL Gate and Cp = 100 pF
READ CYCLE
MCM6116-12 MCM6116-15 MCM6116-20
Parameter Symbol MCM61L16-12 MCM61L16-15 MCM61L16-20 Unit
Min Max Min Max Min Max
Address Valid to Address Don‘t Care
(Cycle Time when Chip Enable is Held Active) TAVAX 120 — 150 - 200 - ns
Chip Enable Low to Chip Enable High tELEH 120 - 150 - 200 - ns
Address Valid to Output Valid {Access) tAVQV - 120 —~ 150 - 200 ns
Chip Enable Low to Output Valid (Access) teLQV - 120 - 150 — 200 ns
Address Valid to Output Invalid tAVQX 10 - 15 — 15 — ns
Chip Enable Low to Output Invalid tELQX 10 — 15 — 15 — ns
Chip Enable High to Output High Z tEHQZ 0 40 0 50 0 60 ns
1Output Enable to Output Valid tGLQV - 80 - 100 - 120 ns
Output Enable to Output Invalid tGLQX 10 — 15 — 15 - ns
Output Enable to Output High Z tGLQZ 0 40 0 50 0 60 ns
Address Invalid to Output Invalid tAXQX 10 - . 15 - -15 - ns
Address Valid to Chip Enable Low (Address Setup) tAVEL 0 = 0 — 0 — ns
Chip Enable to Power-Up Time tpy 0 — 0 - 0 — ns
Chip Disable to Power-Down Time 1 trp - 30 - 30 - 30 ns
WRITE CYCLE
MCM6116-12 MCM6116-15 MCM6116-20
Parameter Symbol { MCNM61L16-12 MCM61L16-15 MCM61L16-20 Unit
) .|  Min Max Min Max Min Max
Chip Enable Low to Write High tELWH 70 - 90 - 120 - ns
Address Valid to Write High tAVWH 105 - 120 - 140 - ns
Address Valid to Write Low (Address Setup}- tAVWL 20 - 20 - 20 - ns
Write Low to Write High (Write Pulse Width) WLWH 70 - 90 — 120 — ns
Write High to Address Don't Care WHAX 5 — 10 - 10 — ns
Data Valid to Write High tDVWH 35 — 40 - . 60 - ns
Write High to Data Don't Care (Data Hold) tWHDX 5 - 10 - 10 - ns
Write Low to Output High Z twLQz 0 50 0 60 0 60 ns
Write High to Output Valid twHQV 5 - 10 - 10 - ns
Output Disable to Output High Z tGHOZ 0 40 0 50 0 60 ns
TIMING PARAMETER ABBREVIATIONS TIMING LIMITS
t X X XX The table of timing values shows either a minimum or a

signal name from which interval is defined —

transition direction for first signal
signal name to which interval is defined
transition direction for second signat

The transition definitions used in this data sheet are:
H = transition to high C
L = transition to low
V= transition to valid
X = transition to invalid or don’t care
Z = transition to off (high impedance)

maximum limit for each parameter. Input requirements are
_specified from the external system point of view. Thus, ad-
dress setup time is shown as a minimum since the system
must supply at least that much time {even though most
devices do not require it). On the other hand, responses from
the memory are specified from the device point of view.
Thus, the access time is shown as a maximum since the
device never provides data later than that time.
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NO

10.
1

WRITE CYCLE TIMING 1 (NOTE 4)
I< TAVAX

Y

A (Address)

]

G (Output Enable) /_Z_L)/ ' WHAXIS] K\\ \\\X
rewime \NY\\\\\Ko " AT

TAVWH

IR ANNNN i

e tGHaz17)
WLWHIg]———
Q (Data Out) }}}\ AN

72777

N

W {Write Enable)

[ LA

[€—{DVWH— 1 €E—tWHDX 3>

D (Data In} Data Valid ) % X

WRITE CYCLE TIMING 2

G=V)_ (NOTE 4) LAVAX »|
AlAddress) }(
[€—————tELWH 1 YWHAXI5]
E (Chip Enable) \ \\\\\\\K[S] M] / [/ // //
< tQVWH :
| ————tWILWH(8)]———]
W (Write Enable) 3‘R \\\\ 7( [E——tAxQx—>
TAVWL > N
€ tWLQZ(7) <—‘WHQV4’+ )
9 {010)
Q (Data Out) NN NN NN NN N NN
(LLLLL LT IDVWH—tWHDX-3 1]

" D (Data In) - - N Data Vaiid (XXXXX

TES:

4. Write Enable (W) must be high during all-address transitions.

5. twHAX is measured from the earlier of Chip Enable (E} or Write Enable (W) going high to the end of write cycle.

6. If the Chip Enable (E) low transition occurs simultanecusly with the Write Enable (W) low transitions or after the Write Enable (W) transi-

tion, the output remains in a high impedance state.

7. During this period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied.

8. A write occurs during the overlap of a low Chip Enable (E) and a low Write Enable (W).

9. Q (Data Out) is the same phase as write data of this write cycle.

0. Q (Data Out} is the read of the next address.

1. If Chip Enable (E} is low during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the outputs
must not be applied to them.
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READ CYCLE TIMING 1 (NOTES 1 AND 2)

A (Address)
< tAVQV >
TAVOX »
G (Output Enable) ; \\\\\\ \y F ; ; ; ; ;1
le——tGLQV—] Fe-taxax -]
E (Chip Enable) ; : S\ [E—IGLQX—> / //// /j
le—1GHQZ >
teLQv »
< tELOX |&——1EHQz
Q (Data Out) High Z K Data Valid
READ CYCLE TIMING 2
E=ViL, §=V|L (NOTES 1, 2)
- TAVAX

A (Address)

)

<

re————tAVQX——

[—————————tAVyQy—————————— >

— 3]
‘%MXOX_A

Q (Data Out}

(

READ CYCLE TIMING 3
G=V|L (NOTES 1, 2, 3}

TR

TAVEL
A (Address) X
‘ELEH——————————)['———

E (Chip Enable) \ 7

le——tELQV <—IEHOZ—->1

[ELELQX
Q (Data Out) Data Valid }———

tPU— le——1P
vee lcc ————— e

Supply
Current Isg
NOTES:

1. Write Enable (W) is High for Read Cycle.
2. When Chip Enable (E) is Low, the address input must not be in the high impedance state.
3. Address Valid prior to or coincident with Chip Enable {E) transition Low.
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LOW Ve DATA RETENTION CHARACTERISTICS (TA=0 to +70°C) (MCM61L16 Only)

Parameter | Conditions Symbol { Min Typ | Max | Unit
. E=zVce-0.2V
V¢ for Data Retention VinZVCC—OFZCV of Vin=0.2V VDR 2.0 - - \
Data Retention Current : V;CzC;SBi? &;/"\E :S2(§52V v ICCDR - - 50 | wA
Chip Disable to Data Retention Time tCDR 0 — — ns
See Retention Waveform
Operation Recovery Time e¢ Retention velor trec “tAVAX| - - ns
“tAVAX = Read Cycle Time.
LOW Ve DATA RETENTION WAVEFORM
- ' ) l&———— Data Retention Mode
\ 5V 45V
cc 48 \ VpR=2.0V
tCDR—1 ' ‘ lrec

E=VpRr-02V
E 22V of /2.2V* : : : E\
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@ MOTOROLA "MCM6168H

l Product Preview
HCMOS
{COMPLEMENTARY MOS)
4K x4 BIT STATIC RANDOM ACCESS MEMORY 4,096 x 4 BIT
The MCM6168H is a 16,384-bit Static Random Access Memory STATIC RANDOM
organized as 4096 words of 4 bits, fabricated using Motorola’s second- ACCESS MEMORY
generation High-performance silicon-gate CMOS (HCMOS [Il)
technology. Static design eliminates the need for external clocks or tim-
ing strobes, while CMOS circuitry reduces power consumption and pro-
vides greater reliability. Fast access time makes this device suitable for
cache and other sub-100 ns applications.
The Chip Enable (E} pin is not a clock. In less than a cycle time after E
goes high, the part enters a low-power standby mode, remaining in that
state until E goes low again. This feature reduces system power re-
quirements without degrading access performance.
The MCM6168H is available in a 300 mil, 20 pin plastic dual in-line 20
package with the JEDEC standard pinout. ! P SUFFIX
PLASTIC PACKAGE
® Single 5 V Supply CASE 738

® 4K x4 Bit Organization

® Fully Static—No Clock or Timing Strobes Necessary
® Fast Access Time

® Low Power Operation: 50 mA Max. (Active)

5 mA Max. (Standby—TTL Levels)
2 mA Max. {Standby— Full Rail)

PIN ASSIGNMENT

BLOCK DIAGRAM

(LSB)
75 ——{3—
— Ve
AQ —— 6\—_— —— V35
Al M Matri
[t R emory Matrix
A2 Q ow 128 Rows x
Decoder
A3 __t 128 Columns
AB ———-| ;\:‘
A7 - —
(MSB) _I
DQO —— Columnl/O
Column Decodet
ba1 1 Input il
Data B
baz {tﬁ Control ‘ PIN NAMES
bas u A4 AT0 A9 A AT1 AOG-ATI ... Address Input
(MSB) (LSB) W Write Enable
B o Chip Enable
DQO-DQA3.. ... Data Input/Output
E ﬂ Ve e e +5 V Power Supply
: ] VGG et Ground
W

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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@  MOTOROLA

MCMG169H

! Product Preview

4K x 4 BIT STATIC RANDOM ACCESS MEMORY

The MCMG6169H is ‘a 16,384-bit Static Random Access Memory
organized .as 4096 words of 4 bits, fabricated using Motorola’s second-
genération  High-performance silicon-gate  CMOS (HCMOS 1D
technology. Employed design techniques provide the simple timing
features of static memories (no external clocks or timing strobes re-
quired), combined with the lower power consumption and resultant
reliability of CMOS circuitry. High speed access design makes this part
suitable for cache and other sub-100 ns applications.

The Chip'Enable (E) pin is not a clock. In less than a cycle time after E
goes high, the partenters a low-power standby mode, remaining in that
state until E goes low again. This feature reduces system power re-
quirements without degrading access performance.

Output Enable (@) is another feature which has been added to the
device to allow the user very fast access to the data.

The MCM6169H is available in-a 300 mil, 22 pin plastic dual in-line
package.

® Single 5V Supply

® 4K x 4 Bit Organization

® Fully Static — No Clock or Timing Strobes Necessary
® Fast Access Time '

® Low Power Dissipation

HCMOS

(COMPLEMENTARY MOS)

4,096 x 4 BIT
STATIC RANDOM
ACCESS MEMORY

BLOCK DIAGRAM

(LSB)

A5 —— —_—
o Vee

'f"l},: Vs
A1——-k: Memory
A2 Row Matrix

L6\——- Decoder 128 Rows x
A3.__k 128 Columns
pe—— 32—
A7
{MSB) L
pao—{>—
Column I/O —
DQ1 {t— Input
Data
DQ
2 {2:—4 Control Column Decoder
DQ3 %—
(MSB) 1 (LSB)
A4 AT0 A9 AB AlT,
g____ Control ——_L ‘
i Logic - )

+

22
1

P SUFFIX

PLASTIC PACKAGE
PIN ASSIGNMENT
PIN NAMES

AD-A1T ... Address Input
W Write Enable
E...... ... .Chip Enabie
G.......... ..Output Enable
DQO-DA3 .............. Data Input/ Qutput
Power (+5V)
....... Ground
..................... ~No Connect

This document contains in_formauon on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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@ MOTOROLA MCM6164H

l Product Preview

HCMOS

(COMPLEMENTARY MOS)
64K BIT STATIC RANDOM ACCESS MEMORY

192 x 8 BIT

The t\gCM6164H is a 6f5,8536 bit Static Randon’\\,‘ Access Memo(rjy 8 STATIC
organized as 8192 words of 8 bits, fabricated using Motorola’s second-
generation High-performance silicon-gate CMOS (HCMOS 1il) RANDOM ACCESS MEMORY
technology. Static design eliminates the need for external clocks or tim-
ing strobes, while CMOS circuitry reduces power consumption and pro-
vides greater reliability.

The Chip Enable pins (ET and E2) are not clocks. Either pin, when
asserted false, causes the part to enter a low power standby mode. The
part will remain in standby mode until both pins are asserted true again.
The availability of positive- and negative-logic Chip Enable pins provides
more system design flexibility than single Chip Enabie devices.

The MCM6164H is available in a 600 mil, 28 pin plastic dual in-tine
package with the JEDEC standard pinout.

1 P SUFFIX
@ Single 5 V Supply PLASTIC PACKAGE

@ 8K x 8 Organization CASE7%0
@ Fully Static—No Clock or Timing Strobes Necessary
@ Fast Access Time

® Low Power Dissipation

PIN ASSIGNMENT

NCR1 @ N 280 vee
BLOCK DIAGRAM a1202 7P W
A7 03 2601 E2
A6 Q4 250 A8
[ A5 (5 241 A9
A5 [ g H
AG——JX: A4 (16 230 A1
-« V¢e g
A7 S A3z 20 G
A8 3 Row Memory Array | € Vss A2ls 218 a10
Select (256 Rows i
A9 3 ec 32 Columns} A Qs 20Q E1
A10 3 Ao 1o 1901 ba7
AN g pao g1 18[1 DQ6
A2 L& pat g2 170 pos
DQo —r?_ Thput - P : 7 paz 13 16[) D4
s 02::f0| . routts vss [ha 15[ DO3
baz Column Select
- PIN NAMES
€2 A ADATA2A3AM AG-AI2. ...\ it ... Address
W X W .Write Enable
e Eie2.. <.e...........Chip Enable
B Output Enable
DQO-DQ7 ... ... Data Input/Output
Ve oooi-eiii oo+ 5V Power Supply
V8 oo Ground

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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@ MOTOROLA MCM68764

64K-BIT UV ERASABLE PROM : Mos
The MCM68764 is a 65,536-bit Erasable and Electrically Reprogram- (N-CHANNEL, SILICON-GATE)
mable PROM designed for system debug usage and similar applications 8192 % 8-BIT
requiring nonvolatile memory that could be reprogrammed periodically,
or for replacing 64K ROMs for fast turnaround time. The transparent UV ERASABLE
window on the package allows the memory content to be erased with PROGRAMMABLE READ
ultraviolet light. ONLY MEMORY

For ease of use, the device operates from a single power supply and
has a static power-down mode. Pin-for-pin mask programmable ROMs
are available for large volume production runs of systems initially using
the MCM68764.

@ Single +5 V Power Supply
® Automatic Power-down Mode (Standby) with Chip Enable
@ Organized as. 8192 Bytes of 8 Bits
® Low Power Dissipation
85 mA Active Maximum
20 mA Standby Maximum | ¢ SUFFIX
® Fully TTL Compatible ! FRIT-SEAL CERAMIC PACKAGE |,
® Maximum Access Time =450 ns MCM68764 CASE 623A
350 ns MCM68764-35
@ Standard 24-Pin DIP for EPROM Upgradability
® Pin Compatible to MCM68365 Mask Programmable ROM

® Fast Programming Algorithm Possible

PIN ASSIGNMENT

A @ p\—g 241Vee
A6(]2 28B[1A8 -
As(]3 2[A9
BLOCK DIAGRAM naffs apatz
vVee —» A3l5 20pE/Vep
VSS —3 Data {nput/Output  DQO-DQ7 A2[l6 190 A10
Al 18] Al
_ IRERERAR| aolls 17hoar
E/V,
PP Cf;;:;’ t Hﬁ:utlomput BuffersJ paofs 16 [10Q6
TTT T T 1] paifo 15 [1DQS
o— —> pa2fn 14[1DQ4
o— v 12 Da3
20-04¢ 0 pecoder| * ¥ Gating VssQr: 13
O—9 .
1
/0-—4
——
o—]
1 ox | Memory Pin Names
AB—A12 o— . Matrix
ol Decoder| o A Address
DQ ... Data Input/Output
E/vpp ..........Chip Enable/Program
............... +5V
Ground
©MOTOROLA INC., 1984 DS-9815-R3
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‘MCM68764

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit This device contains circuitry to protect the inputs
_Temperature Under Bias —~10to +80 °C against damage due to high static voltages or elec-
Operating Temperature Range Qto +70 °C tric fields; however, it is advised that normal precau-
Storage Temperature —651t0 +125 oC tipns be taken tq avoid application of any .vo|(.age
All Input or Output Voltages with Respect to Vgg +6to ~0.3 A :;?g:a:lznc;:x?um rated voltages to this high
Vpp Supply Voltage with Respect to Vsg +2810 —0.3 A

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
penods of time could affect device reliability.

MODE SELECTION ‘
Pin Number
9-11,
Mode 13-17, V12 E /%/0 V24
X S ! pQ SS PP cC
Read . N ' o Data out | Vggs ViL Vee
Output Disable L ' High-Z | Vgg ViH vee
Standby + High-Z | Vss ViH vee
. Pulsed

Program Datain | V V.

rogr SS VILP to VIHP (;C

FIGURE 1 — AC TEST LOAD

50V
RL=2.2k
Test Paint
*100 pF 6k MMD6150
or Equiv.
MMOD7000
- or Equiv.
*includes Jig Capacitance =




MCM68764

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range uniess otherwise noted}

CAPACITANCE (f=1.0 MHz, TA=25°C, Vcc=5 V periodically sampled rather than 100% tested)

Characteristic Symbol | Typ | Max | Unit
Input Capacitance (Vin=0 V) Except E/Vpp Cin 40 | 6.0 | pF
Input Capacitance E/Vpp Cin 60 [ 100 | pF
Output Capacitance (Vout=0 V) Cout 8.0 12 pF
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=1A¢/AV.
RECOMMENDED DC OPERATING CONDITIONS
[ Parameter - Symbol Min Nom Max Unit
Supply Voltage MCM68764C, MCM68764C35 vVee 475 5.0 5.25 \%
input High Voltage ViH 2.0 - Vee+1.0 \%
Input Low Voltage ViL -0.1 - 0.8 \
DC OPERATING CHARACTERISTICS
Characteristic Condition Symbol MinMC"\I'n::mdMax Units
Address Input Sink Current Vin=56.26V lin - - 10 nA
Output Leakage Current Vout=5.25V ILo - - 10 | pA
E/Vpp Input Sink Current E/Vpp=0.4 IEL - — [ 100 [ pA
E/Vpp=24 lign=lp | - - 100 | pA
Vee Supply Current (Standby, Outputs Open) E/Vpp=V|H Icct - - 20 | mA
Ve Supply Current (Active, Outputs Open). E/Vpp=V|L Icc2 - - 85 | mA
Output Low Voltage loL=2.1mA VoL - — |046] V
Output High Voitage loH= —400 pA[ VOH 24 | — - \

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)
0.8 Volt and 2.2 Volts

.20ns Output Timing Levels
..1.0 Volt and 2.0 Volts Qutput Load

Input Pulse Levels
Input Rise and Fall Times
Input Timing Levels

......0.8 Voltand 2.0 Volts
See Figure 1

Symbol MCM68764C 35 MCM68764C
Characteristic Standard Alternate Min Max Min Max Units
Addres Valid to Output Valid (E= V) tavav tACC - 350 - 450 ns
Chip Enable tc Output Valid tELQV tICE - 350 - 450 ns
Chip Disable to Output High Z tEHQZ tDF 0 100 0 100 ns
Data Hold from Address (E=V|[) tAXDX tOH 0 - 0 - ns
READ MODE TIMING DIAGRAM
N
A (Address) Address Vatid >(
b
tAvQy—e T [T AxDX
.
E/Vpp /
: EHQZ
ELav
High-Z High Z
Q (Output) Data Valid
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MCM68764

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

{TaA=261 5°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS
] : ‘ i Parameter Symbol | Min {Nom | Max Unit
Supply Voltage Vee. | 475150 5.25 \
Input High Voltage for All Addresses and Data ViK1 2.2 — |Veg + 1 \
Input Low Voltage for All Addresses and Data ViL ~01| — 0.8 \
Program Pulse Input High Voltage ViHp 24 | 25 26 Vv
Program Pulse Input Low Voltage ViLp 20 |Vee 6.0 \
PROGRAMMING OPERATION DC CHARACTERISTICS
’ Characteristic Condition | Symbot Min | Typ Max Unit
Address Input Sink Current : ) Vin = 6.25 V %] - - 10 A
Vpp Program Pulse Supply Current (Vpp = 25V +1V) - IPH — — 30 mA
Vpp Supply Current (Vpp = 2.4 V) . . - lpL=lEH | — - 100 »A
V¢ Supply Current (Vpp=5.0 V) — Icc - - 85 mA
AC PROGRAMMING CONDITIONS AND CHARACTERISTICS
. Symbol
Characteristic Standard Alternate Min Max Unit
Address Setup Time tAVPH tAS 2.0 - us
Data Setup Time tDVPH tpDs 2.0 — us
Chip Enable to Valid Data . tELQV tCE 450 - ns
Chip Disable to Data In tEHDV tcDD 2.0 - us
Program Pulse Width tPHPL tPwW 1.8 2.1 ms
Program Pulse Rise Time tpR tPR 0.5 2.0 us
Program Pulse Fall Time tpF 1PE 05 2.0 us
Cumulative Programming Time Per Word* tcp tcp 12 50 ms

*|f less than 25 two millisecond pulses are required to verify programming, then 5 additional two millisecond pulses are required to ensure
proper operating margins fi.e., 2 ms+5x2 ms=12 ms minimum tcp).

PROGRAMMING OPERATION TIMING DIAGRAM

A (Address) x Address 0 X Address 1...8,191 X Address 0

tPHPL

tEHDV

)

- - R,
D or Q (Data) >—< Data In X o Data In >——< Data Out
——

E/Vpp /

—

> e tPF le—> tELQV
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MCM68764

PROGRAMMING INSTRUCTIONS

Before programming, the memory should be submitted to
a full erase operation to ensure that every bit is in the 1"’
state (represented by Output High). Data is entered by pro-
gramming zeros (Output Low) into the required bits. The
words are addressed the same way as in the READ opera-
tion. A programmed 0" can only be changed to a ‘1" by
ultraviolet erasure.

To set the memory up for Program Mode, the E/Vpp input
(Pin 20) should be between +2.0 and +6.0 V, which will
three-state the outputs and allow data to be setup on the DQ
terminals. The V¢ voltage is the same as for the Read
operation. Only "“0’s"” will be programmed when "0's” and
“1's"” are entered in the 8-bit data word.

After address and data setup, 25-voit programming pulse
(VIH to VIHP) is applied to the E/Vpp input. The program
pulse width is 2 ms and the maximum program puise
amplitude is 26 V.

Multiple MCM68764s may be programmed in parallel by
connecting like inputs and applying the program pulse to the
E/Vpp inputs. Different data may be programmed into multi-
ple MCM®68764s connected in parallel by selectively applying

the programming pulse only to the MCM868764s to be pro-
grammed.

READ OPERATION

After access time, data is valid at the outputs in the Read
mode. A single input (E/Vpp) enables the outputs and puts
the chip in active or standby mode. With E/Vpp="0" the

outputs are enabled and the chip is in active mode; with
E/Vpp=""1" the outputs are three-stated and the chip is in
standby mode. During standby mode, the power dissipation
is reduced.

Multiple MCM68764s may share a common data bus with
like outputs OR-tied together. In this configuration, only one
E/Vpp input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tention on the bus.

ERASING INSRUCTIONS

The MCM68764 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 2537
angstroms. The recommended integrated dose (i.e., UV-
intensity X exposure time) is 15 Ws/ cm2. Asan example, us-
ing the ""Model 30-000" UV-Eraser (Turner Designs, Moun-
tain View, CA 94043) the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCMB68764 should be positioned about one inch away from
the UV-tubes.

RECOMMENDED OPERATING PROCEDURES

After erasure and reprogramming of the EPROM, it is
recommended that the quartz window be covered with an
opaque self-adhesive cover. It is important that the self-
adhesive cover not leave any residue on the quartz if it is
removed to allow another erasure.




MCM68764

FAST PROGRAMMING ALGORITHM
This device is capable of the fast programming algorithm
as shown by the following flow chart. This algorithm allows

for faster programming time with increased operating
margins and improved reliability of data storage.

FAST PROGRAMMING ALGORITHM FLOW CHART

Set Program/ Verify Mode
Vpp=26V Vee=6V

>~

Loop+ 1=+ Loop

l [ Address+1—Address

Last
Address

Set Read Mode
Vee=4.75and5.25V

Read
Alt
Addresses
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@ MOTOROLA

MCM68766

8192 x 8-BIT UV ERASABLE PROM

The MCM68766 is a 65,536-bit Erasable and Electrically Reprogram-
mable PROM designed for system debug usage and similar applications
requiring nonvolatile memory that could be reprogrammed periodically,
or for replacing 64K ROMs for fast turnaround time. The transparent
window on the package allows the memory content to be erased with
ultraviolet light.

For ease of use, the device operates from a singie power supply that
has an output enable control and is pin-for-pin compatible with the
MCM68366 mask programmable ROMs, which are available for large
volume production runs of systems initially using the MCM#868766.

@ Single +5 V Power Supply

Organized as 8192 Bytes of 8 Bits

Fully TTL Compatible

Maximum Access Time= 450 ns MCM68766
400 ns MCM68766-40
350 ns MCM68766-35
300 ns MCM68766-30

Standard 24-Pin DIP for EPROM Upgradability

Pin Compatible to MCM68366 Mask Programmable ROM
Low Power Dissipation — 85 mA Active Maximum

Fast Programming Algorithm Possible

MOS

(N-CHANNEL, SILICON-GATE)

8192x 8-BIT
UV.ERASABLE

PROGRAMMABLE READ
ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623A

BLOCK DIAGRAM

Vss » Data Input/Output  DQO-DQ7

/___/x_ﬁ
Ty ARRRRARE
i oicf:gtirgi H Input/Qutput Buffers

TTTTTTT]

O
o v R
AQ-A4 O—pecoder] * Y Gating
o— .
O
/ o]
o—
- . Memory
As—A12{ o— X . Matrix
Decoder| e
o—i
O—vq
o

PIN ASSIGNMENT

ATl @ o hvee
A6 (]2 23{]A8
AsQ3 22[] A9
A4f]4 21 [JA12
A305 20[G/Vpp
A2le 19f1 A10
AIQ7 8 AN
Aoljs 17 poa7
paol}s 16 {] DQ6
paifio 15 [J D5
DQ2[1 14[]DQ4
vgsli2 13f1003
Pin Names

..................... Address
.......... Data Input/OQutput

.. Output Enable/ Program
.......... +5 V Power Supply
.................... Ground




MCM68766

ABSOLUTE MAXIMUM RATINGS

This device contains circuitry to protect the inputs
against damage due to high static voltages or elec-
tric fields; however, it is advised that normal precau-
tions be taken to avoid application of any voltage
higher than maximum rated voltages to this high-
impedance circuit.

Rating Value Unit
Temperature Under Bias —10to +80 °C
Operating Temperature Range Oto +70 °C
Storage Temperature —65t0 +126| °C
All Input or Output Voltages with Respect to Vgg +61t —03 | Vdc
Vpp Supply Voltage with Respect to Vss +2810 —0.3| Vdc

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

MODE SELECTION
Pin Number
Mode 19:;_1117' 12 20 24
" pa |Vss| Grvep |Vce
Read ] Data Out| Vsg VIL Vee
Output Disable High-Z | Vss VIH Ve
. Pulsed
Program Data | v \
9 @ | YSS |vip o vimp] Y€
FIGURE 1 — AC TEST LOAD
50V
RL=22k
Test Point

<
*100 pF g 6k MMD6150
W or Equiv.
) MMD7000

= or Equiv.

*includes Jig Capacitance =
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MCM68766

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted}

CAPACITANCE (f=1.0 MHz, Tp=26°C, Vcc=5 V periodically sampled rather than 100% -tested)

Characteristic Symbol | Typ | Max | Unit
Input Capacitance {Vin=0.V) Except G/Vpp Cin 40| 6.0 ) pF
Input Capacitance (G/Vpp) Cin 60 | 100 | pF
Output Capacitance (Vg 1=0 V) Cout 80| 12 pF
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=14/4V.
RECOMMENDED DC OPERATING CONDITIONS
Parameter Symbol Min Nom Max Unit ..
Supply Voltage MCM68766C, €35, C40| Vce 475 5.0 5.25 \
MCM68766C30-10, €35-10 4.50 5.0 5.50
Input High Voltage ViH 20 — Vee+1.0 \
Input Low Voltage ViL -0.1 - 08 \
DC OPERATING CHARACTERISTICS
Characteristic Condition Symbol | Min | Typ {Max| Units
Address Input Sink Current : Vin=56.26 V lin - — 10 | pA
Output Leakage Current Vout=5.25 V ILo - — 10| pA
G/Vpp Input Sink Current G/vpp=04V] gL — — ]100] kA
G/Vpp=24V]|lgH=lp| — | — [100] pA
Ve Supply Current (Outputs Open) G/Vpp=V|L Icc - - 85 | mA
Output Low Voltage loL=2.1 mA VoL - — ]045| V
Output High Voltage loH= —400 A| VOH 24 - - V.

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

Input -Pulse Levels ..0.8 Voltand 2.2 Volts Output Timing Levels..

input Rise and Fall Times...

.. 0.8 Voltapd 2.0 Volts

Output Load See Figure 1
Input Timing Levels.................c............... 1.0 Volt and 2.0 Volts : '
MCM68766C [MCM68766C| MCM6E8766C
Symbol 30 35 40 MCM68766C
Characteristic Standard Alternate -| Min | Max | Min | Max | Min | Max | Min | Max | Units
Address Valid to Output Valid (G=V)}) tAVQV tACC — | 300 | — | 30| ~ |40 | — | 460 ]| ns
Output Enable to Output Valid tGLQV tOE — 1120 | — | 150 ] — [180 | — | 180 | ns
Output Disable to Output High Z tGHQZ tDF 0 100 ]| O 00 0 |100] O 100 | ns
Data Hold from Address (G =V} tAXDX tOH ol ~-Jo[-Tol]l-1o]-1ns

READ MODE TIMING DIAGRAM

N
A (Address) Address Valid ><
A
,“ tAVQY —= —- la-tAXDX

G/Vpp /

1GLQV—

lGHQZ

High-Z High Z
Q (Output) Data Valid
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MCM68766

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

(TA=25% 6°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS
L Parameter : Symbo! Min | Nom Max Unit
Supply.Voltage i Vee 475 | 50 | 5.25 v
Input High Volitage for All Addresses and Data ViH 221 = |vee +1 Vo
Input Low Voitage for All Addresses and Data Vi -01) = 0.8 v
Program Pulse Input High Voltage . VIHP 24 25 26 Y
Program Pulse Input -Low Voltage VILP 2.0 [vce 6.0 Y
PROGRAMMING OPERATION DC CHARACTERISTICS
Characteristic Condition Symbol Min | Typ Max Unit
Address Input Sink Current Vin = 525V I - - 1C rA
Vpp Program Pulse Supply Current (Vpp = 26V +1V) - IPH - - 30 mA
Vpp Supply Current (Vpp=2.4V) - lpL = IgH| — = 100 pA
V¢e Supply Current (Vpp=5 V) — Icc - - 85 mA

AC PROGRAMMING CONDITIONS AND CHARACTERISTICS

Symbol

- Characteristic Standard Alternate Min Max Unit
*Address Setup Time ) tAVPH tAS 2.0 — s
Data Setup Time : DVPH DS 2.0 — us
: Output Enable to Valid Data : tGLQV tOE 150 - ns
Output Disable to Data In tGHDV toDD 2.0 — us
Program Pulse Width : tPHPL tpwW 1.9 2.1 ms
Program Pulse Rise Time tPR tPR 0.5 2.0 us
Program Pulse Fall Time ' tpE tpF 0.5 2.0 us
Cumulative Programming Time Per Word* ) tcp tcp 12 50 ms

*1f less than 25, two-millisecond pulses are required to verify programming then 5 additional two-millisecond pulses are required to ensure
proper operating margins (i.e., 2 ms+5x2 ms= 12 ms minimum tcp).

PROGRAMMING OPERATION TIMING DIAGRAM

A-(Address) Address 0 X Address 1...8,191 >< Address O

P
Data Out
.

N

D or Q (Data) >——< Data In X Data In
- /

tPHPL

tGHDV

. - - ‘
G/Vpp / ) \

tAVPH tPR je— —>» |le—tPF le—> 'GLQV
IDVPH
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MCM68766

PROGRAMMING INSTRUCTIONS -

Before programming, the memory should be submitted to
a fuli erase operation to ensure that every bit is in the 1"
state {represented by Output High). Data is entered by pro-
gramming zeros (Output Low) into the required bits. The
words are addressed the same way as in the READ opera-
tion. A programmed "“0" can only be changed to a ‘1" by
ultraviolet light erasure. _

To set the memory up for Program Mode, the G/Vpp in-
put (Pin 20) should be between +2.0and + 6.0V, which will
three-state the outputs and a||ox(v data to be set up on the

DQ terminals. The V¢ voltage is'the same as for the Read-

operation. Only "'0's"" will be programmed when "0's” and
”1's" are entered in the 8-bit data word.

After address and data setup, 25-volt programming pulse
(ViH to VIHP) is applied to the G/Vpp input. The program
pulse width is 2 ms and the maximum program pulse
amplitude is 26 V.

Multiple MCM68766s may be programmed in parallel by
connecting like inputs and applying the program pulse to the
G/Vpp inputs. Different data may be programmed into
multipie MCM68766s connected in parallel by selectively ap-

plying the programming pulse-galy to WCMS@BGS to be
programmed.

READ OPERATION

After access time, data is valid at the outputs in the Read
mode. With G/Vpp="0"_the outputs are enabled; with
G/Vpp="1" the outputs are three-stated.

413

Multiple MCM68766s may share a common data bus with
like outputs OR-tied together. In this configuration only one
G/Vpp input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tention on the bus.

ERASING INSRUCTIONS

The MCM#68766 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 2537
angstroms. The recommended integrated dose (i.e., UV-
intensity X exposure time) i$ 15 Ws/cm2. As an example, us-
ing the “Model 30-000"” UV Eraser (Turner Designs, Moun-
tain View, CA 94043) the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCM68766 should be positioned about one inch away from
the UV-tubes.

RECOMMENDED OPERATING PROCEDURES

After erasure and reprogramming of the EPROM, it is
recommended that the quartz window be covered with an
opaque self-adhesive cover. It is important that the self-
adhesive cover not leave any residue on the quartz if it is
removed to allow another erasure.




MCM68766

< FAST PROGRAMMING ALGORITHM

This device is capable of the fast programming algorithm
as shown by the following flow chart. This algorithm allows
for faster. programming time with -increased operating
margins and improved reliability of data storage.

.FAST PROGRAMMING ALGORITHM FLOW CHART

i

Set Program/ Verify Mode
Vpp=26V Vee=6V

Address=0

<

Loop= Max

Typical Loop= 1 - 5

Last No

[

Address +

1=— Address

Address

Set Read Mode
Vee=4.75and5.26V

Read
All
Addresses
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@ MOTOROLA MCM2833

L Product Previéw 1 HMOS

(N-CHANNEL, SILICON GATE)

32K-BIT ELECTRICALLY ERASABLE PROM

4096 x 8-BIT
The MCM2833 is a_32,768-bit Electrically Erasable Programmable ELECTRICALLY ERASABLE
Read Only Memory (E2PROM) designed for handling data in applica- PROGRAMMABLE READ
tions requiring both nonvolatile memory and in-system reprogramming.
The MCM2833 saves time and money because of the in-system erase ONLY MEMORY

and reprogram capability. The device operates from a single +5 V
power supply in the read, write, and erase mode. Word erase and write
can be controlled entirely by TTL signal levels.

To ease system design, the high voltage needed by the device for
write and erase cycles is generated internally.

Another ease-of-use feature is the choice of erase modes {bulk, byte,
row, or column) to optimize system erase/write time. For
microprocessor compatibility, on-chip latches are provided for ad-
dresses, data, and controls, allowing the microprocessor to perform
other tasks while the MCM2833 is erasing or programming {writing)
itself. 1

The MCM2833 is fabricated using Motorola’s FETMOS technology
(Floating-gate Electron Tunneling MOS), which has the advantages of
good data retention, good endurance, and conventional processing.

The device pinout is part of Motorola’s industry standard byte wide
Nonvolatile Memory family, providing cost-effective density upgrades. PIN ASSIGNMENT

P SUFFIX
PLASTIC PACKAGE
CASE 710

® Single +5 V Power Suppl
|Q‘ r pply ) n/cw gt \_/ 2hvee
® Organized as 4096 Bytes of 8 Bits -
® Fast Access Time of 150 ns (MCM2833-15) and N/cQ2 27pW
200 ns (MCM2833-20) A7(]3 26N/ C*
® Low Power Dissipation nr6da 25048
126 mA Maximum {Active)
35 mA Maximum {Standby) A5(5 24049
@ [n-System Automatic Erase/Write Capability A4(le 230A1
® Data Protected During Power-Up and Power-Down A3[]7 221G
® 10,000 Erase/Program Cycles per Byte A2(ls 218A10
® Data Integrity of 10 Years atde 20DE
® 9 ms for Byte Erase or Write :
Ao]10 19[1pQ7
® latched Address, Data, and Controls for Write/Erase g ,‘J
® Chip Enable and Output Enable for Two Line Bus Control baog 18pD0s
® 28-Pin JEDEC Standard Pinout o112 - 17JD05
pQ2(]13 16[1DQ4
vss4 151J0Q3
FETMOS . )
(Floating-Gate Electron Tunneling MOS) *For normal operation, pin 26-can be
. . . tied to Vgg or left floating.
Poly Oxide Thin Oxide **For normal operation, pin 1 can be
tied to Vgg or V¢
1st Poly 2nd Poly
PIN NAMES -
\ A Address
Field Field DQ . .......DataInput/Output
Oxide Oxide Eo Chip Enable
N+ / \ N+ G .. Qutput Enable
............ Write Enable
.. F No Connect
P — Substrate Vee - +5V Power Supply

VS oo Ground

This document contains information on a new product. Specifications and information herein
are subject to change without notice.



MCM2833 .

MCM2833 BLOCK DIAGRAM

AN ——] > >
) .
- A - ;
| 2 | |+ 8 | Memory Array
l = [ B Q | 128x32x8
< —3
I @ I e | |
AB ———- — 3 —~
A A A
Y
o 10f32 B 1 > Sense
= Column Decoder L Amps
W— ) [ A A /
Controt e e e ) ———
Logic 4 /
g 170
> AC-A4 Buffers Buffers
iy r— 1  1—]
E A4 AD DQ7 DQO
VSS
MODE SELECTION
Pin Number and Function
Pin
11-13
15-19 Pin 20 Pin 22 Pin 27
Mode DQO-DQ7 E G w Notes
Read Data Out ViL ViL ViH -
Standby High Z ViH Don't Care | Don’t Care -
Output Disable High Z ViL VIH VIH -
Write Data In Ve VIH ViL —
Write or Erase Inhibit High Z VIH * Don't Care | Don’t Care -
Word Erase () - ViH ViL ViH Vi —
- Word Erase (I1} ViH ViL VIH VIHH -~
% § Page Erase (Row) ViH ViL VIHH VIHH 1
(% < | Page Erase (Column) ViH ViL ViHH ViH 2
Bulk Erase ViH ViL VIHH Vi -
ViHH=1Vto 17 V
NOTES:
1. Row Page Erase Mode: There are 128 rows containing 32 bytes each. Individual rows are selected with addresses A5-A11 (A0-A4 are don’t
care).

2. Column Page Erase Mode: There are 32 columns containing 128 bytes each. Individual columns are selected with addresses AO-A4 (AB-
A11 are don't care).

54




MCM2833

ABSOLUTE MAXIMUM RATINGS (See Notel

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, itis ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-

impedance circuit.

Rating Value Unit
Temperature Under Bias —-10to +80 °C
Operating Temperature Range 01to +70 °C
Storage Temperature —65 10 +100 °C
Input or O\itpu_t Voltages with Respect to Vgg
(Except G, W) +61t0 -04 \
Input Voltages with Respect to Vgg for G and W 181to ~0.4 \

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS READ, WRITE, OR ERASE

Parameter Symbotl Min Typ Max Unit
Supply Voltage MCM2833-15, -20 | Ve 4.50 5.0 5.50 \Y%
MCM2833-15-5, -20-5| V¢ 4.75 5.0 5.25 \%
Input High Voltage _ _ VIH 2.0 — 6.0 \
(G Pin22 and W Pin 27) | ViHH 1.0 - 17.0 \
Input Low Voltage* ViL -0.1 — 08 \
*The device will withstand undershoots to the —0.4 V level for a maximum duration of 10 ns.
DC OPERATING CHARACTERISTICS
Characteristic Condition Symbol Min Typ Max | Unit
Input Leakage Current (A0-A11, E) Vin= Ve Max lin1 - - 10 wA
Input Leakage Current (G, W) Vin=17 V lin2 - - 10 pA
Output Leakage Current DQO-DQ7) Vout= Ve Max, G=V(y ILo1 — — 10 nA
Output Leakage Current (DQO0-DQ7) Vout=0.4V, G=V|y ILo2 — - 10 uA
Ve Supply Current, Standby E=V|y, G=V|_ lcct - - 35 mA
Ve Supply Current, Active (Read) E=Vi, G=Vj_, W=Vjy lcc2 - - 120 mA
Ve Supply Current, Active See Mode Selection Table [felox} - - 130 mA
(Erase/Write)
Output Low Voltage loL = 2.1 mA VoL - - 0.4 \
Output High Voltage loH = —400 pA VOH 2.4 - - Vv
CAPACITANCE (f = 1.0 MHz, Tp = 25°C, Periodically Sampled FIGURE 1 — AC TEST LOAD
Rather than 100% Tested)
Characteristic Symbol | Typ | Max | Unit 5v
input Capacitance Cin 5 10 pF
Qutput Capacitance Cout - 10 pF RL=2.2k
Test Point
MMD6150
100 pF* or Equiv.
MMD7000
or Equiv.

*Includes Jig Capacitance




EEPROM

MCM2833

~AC OPERATING CONDITIONS AND CHARACTERISTICS
- {Full operating voltage and temperature range unless otherwise noted)

AC Test Conditions
Input Transition Times: 5 ns<t;=t;<10 ns

Input Pulse Transition Levels: 0.45 Volts (V|) to 2.4 Volts (V|y)

Output Load: See Figure 1

READ OPERATION (W=Vy)

Test Timing Measurement
............................. Input1Vand2V

Reference Levels

Qutput 0.8 Vand 2 V

MCM2833-15|MCM2833-20]
Parameter Condition | Symbol | Min | Max | Min | Max | Unit [Notes

Address Valid to Output Valid {Address Access Time) E=G=Vy | tavqy | — ] 80| — 1200 ] ns | —
Output Enable to Output Valid (Output Enable Access Time) tgLav | — 70 — 75 ns

Chip Enable to Output Valid {Chip Enable Access Time) tELQv | — 150 | — 1200 | ns -
Output Disable to Output.High Z E=V)y |tgaaz]l 0 [ 60| 0 |60 [ ns | 3
Chip Disable to Output High Z G=ViL | tgnaz } 0 | 60 [ 0 J 6o [ ns | 3
Address Invalid to Output Invalig taxav ] O — 0 = ns —

NOTE:

3. The parameters tgHQ7 and tgHQz may define the time at which the outputs achieve the open or High Z state and are not referenced to a

level.

READ MODE TIMING DIAGRAM

[€E———tAVQV ——]

A‘(Address) x

Address Valid

X

—VIH
—VIL

E (Chip Enable) \
— [ e—1GLQV—]
G (Output Enable)

|l€—————teL Qv ——]

/

<«

2 o

7t —VIH
tEHOZ ] L

tAXQX

/L—mmoz—»

Q (Data Out)

Data Valid

X

—ViH
—ViL

. ._VOH
High Z—
—VoL




MCM2833

AC WRITE OR ERASE CHARACTERISTICS [G = V|H During Write or Word Erase (1)]

Parameter Symbot | Min Max Unit
Address Valid to Chip Enable (Address Setup Time) tAVEL 0 - ns
Write Enable to Chip Enable tWLEL 0 — ns
Chip Enable to Address Don’t Care tELAX 150 — ns
Write High to Data Don't Care HWHDX 20 — ns
Data Valid to Write High tDVWH 100 — ns
1} Write Enable Pulse Width WLWH 150 - ns
Write Enable Hold Time tELWH 150 — ns
Chip Disable to Chip Enable (Enable Latch Setup Time) tEHEL 350 - ns
Write or Erase Time (MCM2833-15, -20) [ teLEH 9 25 ms
(Chip Enable Puise Width) (MCM2833-15-6, -20-6) | tg( gH 25 50 ms
Data Latch Time ) WHWX 50 — ns
Output Enable to Chip Enable tGHEL 0 — ns
Output Enable Hold Time {ELGL 150 — ns
WORD ERASE (l) OR WRITE WAVEFORMS
AVEL <~—IELAX—>1
——t 1\ T X R— VIH
A (Address)
............... —ViL
l———tf fH———— 3| |ae——tEHEL—]
—V
E (Chip Enable) 3& 1% "
K —ViL
TWLEL [ (ELWH -1 > tWHWX
_ - TWLWH—> —VIH
W (Write Enable) f
—ViL

tGHEL > L“tELGL"‘l'i

G (Output Enable)

1IDVWH-{= >

D (Data In) Data Valid*

CREXIRRRXED)

*Data in during Word Erase (1) (DQO-DQ7)=V|H
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MCM2833

FUNCTIONAL DESCRIPTION

All inputs for the operating modes are TTL levels with the
exception of bulk and page erase.

READ MODE

The MCM2833 uses 2-line control architecture for read
operation: to avoid bus contention problems. Data is
available at the Data outputs of the selected device at tavQv
with Chip Enable (E), and Output Enable (G) at V) or, at
tGLQV With Chip Enabled (E), and address stable. In the read
mode the device can be accessed similar to a static RAM.
This can be done by holding Chip Enable active low and sup-
plying the next address locations in a ripple through fashion
with the next access determined by tayvQy. The outputs of
two or more EEPROMs may be Or-tied to the same data bus.
Only one EEPROM should have its outputs selected to pre-
vent data bus contention between two devices in this con-
figuration. The outputs of other EEPROMs should be
deselected with the Qutput Enable (G) or Chip Enable (E) in-
put at a high TTL level.

STANDBY MODE

The Standby mode of the MCM2833 is achieved by apply-
ing a TTL high signal {VjH) to Chip Enable (E) input. When
the device is in the Standby mode, the outputs are in the
high impedance state, independent of the Qutput Enable (G)
input. When the MCM2833 is placed in the Standby mode,
the active power dissipation is reduced by 72%.

WRITE OR ERASE

After each erasure, all bits of the selected byte(s) are in the
1" state. Data is introduced by selectively programming

AC CHARACTERISTICS, SPECIAL ERASE MODE

(writing) "“0s" into the desired bit locations. Afthough only
"0s" will be programmed {(written), both **1s” and "’Os"’ can
be presented in the data word. The only way to change a '0"
to a ""1"is by electrical erasure.

Write or Erase Mode selection is controlled by applying the
required sequence of signals.to the device. The Output
Enable (G), Write Enable (W), and A0-A11 address inputs
are latched on the falling edge of Chip Enable (E DQO-DQ7
are latched on the rising edge of Write Enable {W). To enter
new address, control (G and W), and/or data, the Chip
Enable (E) signal must be clocked to V|q for >350 ns
(tEHEL), otherwise, the previous address and data may stay
latched and inhibit the entry of the new information.

WRITE OR ERASE INHIBIT

Programming {writing) or erasure of multiple EEPROMSs in
parallel is easily accomplished. Except for Chip Enable (E), all
like inputs of the parallel devices may be common. A high
level on the Chip Enable (E) input inhibits the EEPROM from
being programmed (written) or erased.

WRITE OR ERASE VERIFY

To determine that the word(s) was correctly programmed
(written) or erased, a normal read operation can be per-
formed. A read following after a write or erase cycle will re-
quire that Chip Enable (E} goes to V|4 and is held for >350
ns (teHEL) and that Write Enable (W) is at a 1" and Output
Enable (G) at a “0"" when Chip Enable (E) goes to V|_ at the
beginning of a read cycle. The data addressed will be valid on
output lines at tg| Qv access time after Chip Enable (E) goes
low.

Mode Symbol Min Max Unit
Address Valid to Chip Enable (Address Setup Time) tAVEL 0 - ns
Output Disable to Chip Enable tGHEL 0 - ns
Data Valid to Chip Enable tDHEL 0 — ns
Write Enable to Chip Enable WLEL 0 - ns
Chip Enable to Address Don’t Care ELAX 150 - ns
Chip Enable to Output Enable Don’t Care tELGX 150 — ns
Chip Enable to Data In Don't Care tELDX 150 - ns
Chip Enable to Write Enable Don’t Care tELWX 150 - ns
Chip Disable to Chip Enable (Enable Latch Setup Time) tEHEL 350 — ns
Write or Erase Time (MCM2833-15, -20} | tELEH 9 25 ms
(Chip Enable Pulse Width) {MCM2833-16-5, -20-5) | tg[ EH 25 50 ms
Write Disable to Chip Enable WHEL 0 -~ ns
Data Latch Time BAVHWX 50 - ns
Data In High to Write High IDHWH 100 - ns
Write High to Data Don’t Care tWHDX 20 - ns




MCM2833

SPECIAL MODE SECTION

SPECIAL MODE SELECTIONS (Vipn=11V to 17 V)

Pin Number and Function
11-13,15-19 | Pin 20 Pin 22 Pin 27
Special Modes DQO-DQ7 E G w Notes
Word Erase (Il) ViH ViL ViH VIHH -
Page Erase (Row) . ViH Vi VIHH VIHH 4
Page Erase (Column) ViH ViL ViHH ViH 5
Bulk Erase ViH Vi VIHH ViL -

NOTES:
4. Row Page Erase Mode: There are 128 rows containing 32 bytes each. Individual rows are selected with addresses A5-A11 {AQ-A4 are don’t

care).
5. Column Page Erase Mode: There are 32 columns containing 128 bytes each. Individual columns are selected with addresses AO-A4 (A5-
A11 are don't care}.

WORD ERASE (H)
tAVELj—] |€—tELAX—>]

—
A (Address} Address Valid

[€—————ELEH———»] |&—TEHEL

_ ' -
 (Chip Enable) & Z
3 —ViL

!WHEH(«) [ IELWX—

—VIHH
W (Write Enable)
—ViL

tGHEL-'(—) <——IELG><—>|

~ —ViH
G (Output Enable}
—VIL
{DHEL [€» <—1ELDX —>)

I

TAVEL -}

BULK ERASE

EEPROM

-
A (Address) >< Address

[€——EHEL:

—VIH

€ (Chip Enable) \

N b ~ViL

A
I

WLEL -
l— te \WH—> |e—] WHWX

— r 3 —ViH
W (Write Enable) Z
b —ViL

] fe—teLax—>
B —VIHH
G (Output Enable) — tGHEL "
X —ViL
|
IDHWH [€—> [ tWHDX

D (Data In}

—ViH
—ViL

I %N %Y



EEPROM

MCM2833

TAVEL =€ >

ROW PAGE ERASE
{A0-A4 =Don’t Care)

le—tELAX—>

S P! z —VlH
A (Address) X Address Valid :
7 —ViL
[€—————— g EH————> |&—EHEL
— —Viny
E (Chip Enable) j
&t P —~ViL

WHEL e

e—tELWX—>]

W (Write Enable)

IGHEL > r€—tELGX—»
7 —VIHH
G (Output Enable)
—ViL
ADHEL [ ——1g DX —
—VIH
D (Data in)
COLUMN PAGE ERASE
(A5-A11=Don't Care)
TAVEL € » |€—tELAX
‘ . / —VIH
A (Address) Address Valid
K 7 —ViL
1
L——tELEH4> EHEL v
= R —ViH
E (Chip Enable) N
N —ViL

WHEL o

e—tELWX—>]

W (Write Enable)

—ViL

IGHELje»| (a——TELGX—

Frosmanas KOOAANKNY

IDHEL |

—VIL

r€—1ELDX

D {Data In)

— VL
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@ MOTOROLA

MCM2864

Product Preview

SMART 64K-BIT ELECTRICALLY ERASABLE PROM

The MCM2864 is a 65,536-bit Smart Electrically Erasable Program-
mable Read Only Memory (E2PROM) designed for handling data in ap-
plications requiring both nonvolatile memory and in-system reprogram-
ming.

The MCM2864 improves processor throughput by reducing the
system overhead due to its in-system transparent erase-before-write
capability. The device operates from a single +5 V power supply in the
read and smart write mode. Word read and write can be controlled en-
tirely by TTL signal levels.

To ease system design, the high voltage needed by the device for the
smart write cycle is generated internally. Another ease-of-use feature is
the choice of erase modes (bulk, byte, row, or column) to optimize
system erase/write time. For microprocessor compatibility, on-chip
latches are provided for addresses, data, and controls allowing the
microprocessor to perform other tasks while the MCM2864 is program-
ming itself by the provision of a RDY/BUSY function to indicate status.

The MCM2864 is fabricated using Motorola's FETMOS technology
(Floating-gate Electron Tunneling MOS), which has the advantages of
good data retention, good endurance, and conventional processing.

The device pinout is part of Motorola’s industry standard byte wide
Nonvolatile Memory family, providing cost-effective density upgrades.

® Single +5 Volt Power Supply

® Organized as 8192 Bytes of 8 Bits

@® Fast Access Time of 200 ns Maximum

® Low Power Dissipation

® In-System Automatic and Transparent Erase Before Write
® RDY/BUSY Function to Indicate Status

® Data Protected During Power Up and Power Down

® 10,000 Write Cycles Per Byte

® Data Integrity of 10 Years

® }atched Address, Data, and Controls During Write

@ Chip Enable and Output Enable for Two Line Bus Control
® 10 ms for Byte Write and Internally Timed

@ 28-Pin JEDEC Standard Pinout

® Internal Automatic Erase/Write Verify

HMOS

(N-CHANNEL, SILICON GATE)

8192 x8-BIT
ELECTRICALLY ERASABLE
PROGRAMMABLE READ
ONLY MEMORY

P SUFFIX
28 PLASTIC PACKAGE

A CASE 710

L SUFFIX CERAMIC PACKAGE
ALSO AVAILABLE — CASE 719

FETMOS
(Floating-Gate Electron Tunneling MOS)
Poly Oxide Thin Oxide

TstPoly 2nd Poly

Field Field

Oxide N+ / \ N+ Oxide

P — Substrate

PIN ASSIGNMENT

RDY/BUSY{? A 281vVee
A1202 270w
A703 26N/ C*
A6[]4 250 A8
A5[5 241A9
A4fle 23pA1
A3[]7 22116
A20s 21PA10
A1 20[0E
Aof]10 19[10Q7
paof 18[JD06
DQ1i2 17[ID0s
paz(}i3 16[]DQ4
vss4 1501003

*For normal operation, pin 26 can be tied to
Vgs or Vee.

PIN NAMES

.............................. Address
. Data Input/Output
......... Chip Enable
e ... Output Enable
.............. Write Enable
.....Ready/Busy
.........NoConnect
+5V Power Supply
R Ground

Ihls document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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MCM6670

@ MOTOROLA MCM6674

MOS

128¢ X7 X5 CHARACTER GENERATOR (N-CHANNEL, SILICON GATE)
The MCM6670 is a mask-programmable horizontal-scan {row
select) character generator containing 128 characters in a 5 X 7 128¢x7 x5
matrix. A 7-bit address code is used to select one of the 128 available HORIZONTAL-SCAN
characters, and a 3-bit row select code chooses the appropriate row CHARACTER GENERATOR

to appear at the outputs. The rows are sequentially displayed,
providing a 7-word sequence of 5 parallel bits per word for each
character selected by the address inputs.

The MCM6674 is a preprogrammed version of the MCM6670. L SUFFIX
The complete pattern of this device is contained in this data sheet. CERAMIC PACKAGE

Fully Static Operation

TTL Compatibility

Single £10% +5 Volt Power Supply
18-Pin Package

Diagonal Corner Power Supply Pins
Fast Access Time, 350 ns (max)

ABSOLUTE MAXIMUM RATINGS (See Note 1)

Rating Symbol Value Unit
P SUFFIX
Supply Voltage Vee -0.310 +7.0 Vdc PLASTIC PACKAGE
Input Voltage Vin -0.3t0 +7.0 Vdc CASE 707-02
Operating Temperature Range Ta 0to +70 oc
Storage Temperature Range Tstg -65 to +150 °c
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- PIN ASSIGNMENT

ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

BLOCK DIAGRAM
AO 7 F—012 DO
A1 6 O— | |0 13 D1
A2 5 O—
Address Memory Row Output o
:3 ;g: Decode Matrix Decode Buffers 14 D2
A5 2 O— O 15 D3
— 1 — .
A6 10— |—0 16 D4
11 10 8 Chip ' , )
RS1 RS2 RS3 Select This device contains circuitry to protect the
Vee =Pin 18 inputs against damage due to high static volt-
Gnd = Pin 9 O ages or electric fields; however, it is advised that
17 normal precautions be taken to avoid applica-
cs tion of any voltage higher than maximum rated
voltages to this high impedance circuit.
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. DC OPERATING CONDITIONS AND CHARACTERISITCS
(Full operating voltage and temperature range uniess otherwise noted,)

RECOMMENDED DC OﬁERATING CONDITIONS

CAPACITANCE (T 5 = 25°C, f = 1.0 MHz)

" Characteristic Symbol Typ Unit
input Capacitance Cin 5.0 pF
Output Capacitance Cout 5.0 pF

6-4

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 45 5.0 5.5 Vdc
Input High Voltage R 2,0+ T 5.5 Vdc
Input Low Voltage Vi -0.3 - 0.8 Vde
DC CHARACTERISTICS
) Characteristic ' Symbol Min Typ Max Unit
Input Current lin - - 2.5 uAde
{Vin=01t05.5V)
Output High Voltage VoH 24 - Vee Vdc
{loH = -205 pA) .
Output Low Voltage VoL - - 0.4 Vde
(oL = 1.6 mA) .
Output Leakage Current (Three-State)} . Lo - - 10 pAdc
(CS=20VorCS=0.8V, Vour =0.4V t0 24 V)
Supply Current lcc - - 130 mAdc
(Ve =56.5 V, Ta=0°C)
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

AC TEST LOAD

5.0V
AC TEST CONDITIONS Ry =25k
Condition Value Test Point MMD6150
Input Pulse Levels 0.8V 1020V or Equiv
Input Rise and Fall Times 20 ns 30 pF 1.7k
Output t.oad 1 TTL Gate and C_ = 30 pF MMD7000
or Equiv
AC CHARACTERISTICS
Characteristic Symbol Min Max Unit
Cycle Time teye 350 - ns
Address Access Time tacc(A) - 350 ns
Row Select Access Time tacc(RS) - 350 ns
Chip Select to Output Delay tco - 150_ ns
TIMING DIAGRAM
- - teye 2 s
l—————————tycc(A) — ]
Address >< %g \\// R
B tacc(RS) -
20V
RS 0.8 V ]
4
cs 20V
———————————tcO P
Cs 20V
P ~ 08 Vv
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CUSTOM PROGRAMMING FOR MCM6670

By the programming of a single photomask, the cus-
tomer may specify the content of the MCM6670. En-
coding of the photomask is done with the aid of a com-
puter to provide quick, efficient implementation of the
custom bit pattern while reducing the cost of implemen-
tation.

Information for the custom memory content may be
sent .to Motorola in the foIIowmg forms, in order of
preference:

1. Hexadecimal coding using IBM Punch Cards (Fig-

ures 3 and 4).
2. Hexadecimal coding using ASCI| Paper Tape Punch
(Figure 5).

Programming of the MCM6670 can be achieved by
using the following sequence:

1. Create the 128 characters in a 5 x 7 font using
the format shown in Figure 1. Note that information at
output D4 appears in column one, D3 in column two,
thru DO information in column five. The dots filled in
and programmed as a logic ‘’1" will appear at the outputs

as VOH; the dots left blank will be at VL. RO is always
programmed to be blank (VQ( ). (Blank formats appear at
the end of this data sheet for your convenience; they are
not to be submitted to Motorola, however.)

2. Convert the characters to hexadecimal coding treat-
ing dots as ones and blanks as zeros, and enter this infor-
mation in the blocks to the right of the character font
format. The information for D4 must be a hex one or
zero, and is entered in the left block. The information for
D3 thru DO is entered in the right block, with D3 the
most significant bit for the hex coding, and DO the
least significant.

3. Transfer the hexadecimal figures either to punched
cards (Figure 3) or to paper tape (Figure 5).

4. Transmit this data to Motorola, along with the
customer name, customer part number and revision, and
an indication that the source device is the MCM6670.

5. Information should be submitted on an organiza-
tional data form such as that shown in Figure 2.

FIGURE 1 —- CHARACTER FORMAT

Character Numbe( USToMEs //fl/r) Character Number(wjﬁ £i /A/PV])
ROW SELECT
TRUTH TABLE MsB LSB HEX MSB LSB HEX
RS3 | RS2 | Rs1 | OUTPUT ro OOO00O (o]0 ro 001000 [o]o
=TT o =0 r DR DO 014 m RRRRE [/ [F
o} o | 1 R A2 ORORO 0 ]4 re OO0, [0
ol tlo] R re MOOOR [/ ]/ s OO0 [/ o
L R re IODOR [/ ]/ r RR®OO [7]C
1l oo | 1 RS rs RIKIKIRN [/ |F ss®OO0OD0 |/ |o
1o e - F‘GIZI O0R |/ |/ re OOO0O |/ lo
L - R7 A KOOOR (/1 R RIRRIRMN |/ |F
p4lp3 Do oalps Do
FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS
ORGANIZATIONAL DATA
MCM6670 MOS READ ONLY MEMORY
Customer:
Motorola Use Only:
Company
' Quote:
Part No. :
Part No.:
Originator
Specif. No.:
Phone No.
Chip-Select Options: “Active High - Active Low No-Connect
1 4]

Cs

0]

0 0
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FIGURE 3 — CARD PUNCH FORMAT

Columns Column 10 on the first card contains either a zero or

1-9  Blank a one to program D4 of row RO for the first character.
10-25 Hex coding for first character Column 11 contains the hex character for D3 thru DO.
26 Slash (/) Columns 12 and 13 contain the information to program
27-42 Hex coding for second character R1. The entire first character is coded in columns 10 thru
43 Slash (/) 25, Each card contains the coding for four characters;
44-59 Hex coding for third character 32 cards are required to program the entire 128 characters.
60 Slash (/) The characters must be programmed. in sequence from
61-76 Hex coding for fourth character the first character to the last in order to establish proper
77-78 Blank addressing for the part. Figure 3 provides an illustration of
79-80 Card number (starting 01; thru 32) the correct format.

FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
(First 12 Characters of MCM6670P4)

soooocooofBooooocoooocooofERooogchogoRoNoRRBARoRcRoRoRoRocoRRARcRoRoRoRoRooooche
12345878310 MRBNBBENHIDN2BUBNTN0NNZNUBRITBIONQOMGETAN0S VIHSRTNBOOROHGBUTHBONIINUBETARN
IRRRERRRRRRT BT [T T 11T TR BRI RV RURI RI AU RI R ARREARRERRRERR] R RERY A1 RY RY B RU 1 IBBR] |

222222222222272222222222222222222222222222222222222222222222222222222222222222222
33333333333333339333333333333333333333333333333333333333333333333333333333333333
A A A A ARt aasaaaalaBalalaNaad4444444400044404040
§5555565555555555655555555555555555555555555555555555555555555555555555555655555
666666666666066666666666H6566H666666666666666666666566666506666666666666666H6666
T I I N I I I I I I T I 11 1111111
B8888888808888888088 6888080888688 088588888588838888883086880888388688868688888888088

SY1IV0 - 38078

SvIve-36079

$V11vG -39010

9989999899999999¢ ssssssssssesssssssss999999ssssssussssssssusssw 9999999998399 J
1213 l 5 ‘ 1! llll|||2 13 115 16 1] I‘I'l‘:;ﬂi gi};&:&suununuuusmnanw«uumuaaumu 1 52 52 54 $5 56 57 58 54 69 LR ST} 7273)‘?!1'"'7.- J
FIGURE 5 — PAPER TAPE FORMAT
Frames )
Leader Blank Tape start of data entry. (Note that the tape cannot begin with
1toM Allowed for customer use (M < 64) a CR and/or LF, or the customer identification will be
M+1,M+2 CR; LF (Carriage Return; Line Feed) assumed to be programming data.)
M +3toM+66 First line of pattern information Frame M + 3 contains a zero or a one to program D4
(64 hex figures per line) of row RO for the first character. Frame M + 4 contains .
M+67, M+68 CR;LF the hex character for D3 thru DO, completing the pro-
M + 69 to Remaining 31 lines of hex figures, gramming information for RO. Frames M + 5 and M + 6
M+ 2114 each line followed by a Carriage Re-  contain the information to program R1. The entire first
turn and Line Feed character is coded in Frames M + 3 thru M + 18. Four
Blank Tape complete characters are programmed with each line. A
Frames 1 to M are left to the customer for internal  total of 32 lines program all 128 characters (32 x 4).
identification, where M<X64. Any combination of alpha-  The characters must be programmed in sequence from the
numerics may be used. This information is terminated  first character to the last in order to establish proper
with a Carriage Return and Line Feed, delineating the  addressing for the part.
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The formats below are given for your convenience in preparing character information for MCM667Q programming.. THESE
FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom Pro-
gramming instructions for detailed procedures.

Character Number Character Number

Character Number Character Number

MSB LSB HEX» MSB LSB HEX MSB LSB HEX MSB LSB HEX
o000 [o]o roOQ0O0O0O 0[]0 o 00O0O0O0 o]0 re OOO0O0O [o]o
rOB000O = 00000 rOO0O0 r QOO0
200000 : 200000 r2 00000 rR2 00000
H3DDDDD_%_ = Q0000 reOO00O0 R 0O0O00
ROODO0AQOY |} r00Q00O0 re 0OOO0 re OODOODO
rs0O0OO00O rs 00000 rs 00000 rs 0OO0O
re JO00OO e JO0O0O0O re QOO OO , re QOODOO
00000 200000 00000 r» O0OD00Od

D4lp3 00 041D3 . DO D4iDp3 Do D41iD3 DO

Character Number

Character Number Character Number

MSB LSB HEX MS8 LSB HEX MSB LSB HEX MSB LSB HEX
re0O0O00O [o]o ro00OO00O [ofo roJ0O0OO0O [o]o ro 0000 [0]o
= 000040 00000 A~ O0000 = OO0O00O
rR2J00O0O0O rR2O000OD0O 2 QO0O0O0 R2 0000
00000 re(JO0O0O0O rReJOOO0 R JO0O0OG
= 0O0AQ0O e QODOO e 0O0OOO re OOO0O0O
rs3IOO00O rs 00000 reJOO0O0O rs 00000
re JOOOO rO0O000 re 0O0O0O0O e QOOCO
00000 = 00000 =O0000 = 0000 ]

D41D3 DO Da!D3 DO D4lD3 DO D4lD3 DO

Character Number

Character Number

MSB LSB HEX . MSB LSB HEX MSB LSB HEX MSB LSB HEX
re00O00O0O (o]0 ro 0000 |o]o reO00O0 9]0 ro OODO0O0O [o]o
= O000 =OO0000 rOO000 = Q0000
2000000 200000 R200000 =2 00000
rRs 00000 = O0O000 rReOO0OD04 rs JOO00
rReQODO0O rO0ODO0 rRe OOQ0OOO re OQODOODO
rs0O00O0O rs 00000 rs 0OO0O0O s 0O0O00
re 0OOOO | | rOO00O0O re QOOOO | re OO DO
R7DDDDD_:] 00000 00000 = 0000040
. Dalos jiols] D4ID3 Do 04lp3 DO D4iD3 Do

Character Number

Character Number

MSB  LSB "HEX mMS8 LSB HEX . MSB  LSB HEX MSB  LSB HEX
re0OO0O0O [o]o = 00O0O0O0O [o]o roO0OODOAO [o]e a0 OO0O0O0O0 [o]o
= 0000 = 00000 rOO000| = QO0O00
R2O0O000 200000 ReOOO0 2 O0O0O00O
= 0000040 rOODOOA rROO00O0 re OOO0O0O
reOODOO R OODOODG R OOO0O0 re ODOD
rs 0000 rs OO0O0O rs 00000 rs OO OO
re JOOO0 re 1000 reQOOCOO re QOOOO
r?0O0000 700000 00000 = O0O0O003d
D4ID3 Do D4lD3 oo D4ID3 Do D4lp3 Do
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FIGURE 6 — MCM6674 PATTERN

Do

- o
- o
= g
3 o
g g opopoooo
el ° 9 00000000
b= a
3 a 80050000
g [ gogwosoo 00000000
St 2 goggmoos
: a
3 sl |
3 ol 38380000 288808000
2| comoomco | o 00000000 | DE0OODOo oopooomo [-gonocoooe | poooooop
g| °|ggomoomg | o 95000000 | oSooo0oe ooooegg | 0OODOODE | Soooo00n
21 :|om o 0po0eogoo | Omaas
- . n:un_ln_ﬂln_ Is] 0COW0O00o | omoogoos
2| bomoosoa | o Omessses | oos00000 | 0000000 | 08000000
8| cooowaoo | o onongooo | omooooom | opoooooo | oooooooo ggoogoos
= = =] 9cooo0an omO0000R ooosooos | moooooe
s a BoO0EORD | SoRmoERD
2| | coooosoo | o SonoEbon goooeccg 00000800 | 0000N000
3 | conoscoa | of 00008000 casmssES [ 00000000
3 soom [ gomooooo 0ooooooo omosewmo
el @ oaaa 00000000 [afs(sjatatatal }
el o BEbomoos | omoosnon
2| omoomocs | comsoooo BO0000wW0
W 0DUoE000 | goapoooo 00000000 | oEe
S 5 oooooooe DDUD-DD-
3 osces
- o omgomoos ooomooos
3| oooomeno 80000000 | ooewoaoo 00000200
2| cooommes 00000000 ossgoosw | ponosses | cooscooR
g| ©|cocosooan omoocoos | o goosomco | ooom0o0D | sooososo
8| ! 0OsO0OND | Omcosoos 0600RDO0 Doooowoo
| < goomEmoo | omGosoom [alsiatal{u]
o | ooomoooo aooaoboooa [s[=l=]"lsls]al ]
8| ggmmmoos 00000000 oEOORsEs | CusasEEE [afsinl T 77 Ta)
= ° ODOOmO00O | 06600000 OmoO0so0m | 0COD0os0 ooooooom
| £o558000 | ommacoon gooooadn
=] 4 Qoo julu]s) 0000
3| CBssacts | 5B00m000 | fooeso00 [sts[ 1 el 1a}
8 ogmsooooo | oogoooos | oogoomos | oococmso | 0m000000 | CENEOO0D | DOROOOOD
el © os 0000080 | DROOEOOE | 8000000 | 0000NEOD
= gmcomcoo | cogoooes
°f « o og el isls fetsrsd
glo 0oooocoR ©ooacaon
glo [slar Yel Yalulal omoommso | omoocoos
s| ¢lo ComomODOm | O8go0CoN
2| o 0om | oOORGON
a| 4|o
3| om
3| oooi fulal T T T T fu]
g| ©|oaoo omooO0OR
S :|oos o on
S| .|owoomooo coomooos
3| oot oocowesn
3o [alel TTT T T} ffal Talalal Ta]
p= .| O js] [s[sis]ala] ) omooo00s
a| :|e S
3| ;|e O#0o0goR
3lo [[s] [alafal 1o}
gl a
o) °lo
=4 =]
|a
=} e B
o
gl ooooonog
5| “le o [ara]
= ol os
S| ;o 00000000
3|0 sl elalelalsla] 000Caoso
8o [=]nls]u]s]a]als] [a]ulalaa[alala]
g1 ~{ga 0000800g ®|000
g| :|o 00000000 OsEm0000
8| 4|o 00000000 opooooan
2lo ©0000000 0000000
) =) ~2 =
< 2 =& T|e z g &
M < .
. E- 4 o p=4 o - o - =3 -
[ o - =3 o =4 -
</ 8 ] s S ° S = -
<
<
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8192-BIT READ ONLY MEMORIES
ROW SELECT CHARACTER GENERATORS

The MCM66700 is a mask-programmable 8192-bit horizontal-scan
(row select) : character generator. It contains 128 characters in
a 7 X 9 matrix, and has the capability of shifting certain characters
that normally extend below the baseline such as j, y, g, p, and
q. Circuitry js supplied internally to effectively lower the whole
matrix for this type of character—a feature previously requiring
external circuitry. ’

A seven-bit address code is used to select one of the 128 available
characters. Each character is defined as a specific combination of
logic 1s and Os stored in a 7 X 9 matrix. When a specific four-bit
binary row select code is applied, a word of seven parallel bits appears
at the output. The rows can be sequentially selected, providing
a nine-word sequence of seven parallel bits per word for.each
‘character selected by the address inputs. As the row select inputs
are sequentially addressed, the devices will automatically place
the 7 X 9 character in one of two preprogrammed positions on
the 16-row matrix, with the positions defined by the four row
‘select inputs. ‘Rows that are not part of the character are
automatically blanked.

The devices listed are preprogrammed versions of the MCM66700.
‘They contain various sets of characters to meet the requirements
of diverse applications. The complete patterns of these devices
are contained in this data sheet.

® Fully Static Operation
® Fully TTL Compatible with Three-State Outputs
® CMOS and MPU Compatible, Single £10% 5 Volt Supply
® Shifted Character Capability

(Except MCM66720, MCM66730, and MCM66734)
Maximum Access Time = 350 ns
4 Programmable Chip Selects (0, 1, or X)
® Pin-for-Pin Replacement for the MCM6570,

Including All Standard Patterns

MCM66700 MCM66710
MCM66714 MCM66720
MCMG66730 MCM66734
MCM66740 MCM66750
MCM66751 MCM66760
MCM66770 MCM66780
MCM66790

MOS

(N-CHANNEL, SILICON-GATE)

8K READ ONLY MEMORIES

HORIZONTAL-SCAN
CHARACTER GENERATORS
WITH SHIFTED CHARACTERS

1 . C SUFFIX
1 FRIT-SEAL CERAMIC PACKAGE
CASE 623-04

v
P SUFFIX
PLASTIC PACKAGE

CASE 708-02

24

A0
Al
A2
A3
A4
A5
A6

15 0—| —— - —— 1020 D6
16 O—
o —0%5 D5
2 Address Memory R Output
10— s Matrix ow | 019 D4
Decode d| Buffers
9 c (8064) Decode u
8 Ol 06 D3
40— 1 | 1 —o 18 D2
[ l —o7 D1
Blanking
Shift Matrix o7 oo
Control
Matrix I l
BLOCK (128 Matrix 1 3 10 414
DIAGRAM Select TS5 cea oS °5P
nd22823d248 Vee = Pin 2
RSO RS1 RS2 RS3 Vgg =Pin 13

PIN ASSIGNMENT

csafv @ N  m IRS3
veel2 23JRS2
csaf]3 22[IRS1
A6 4 21[JRSO
pslls 20f106
D3l 6 19 1D4
g7 18 fID2
Asl]s 17100
Adll9 16 JA1
csigo 15 [JAO
A3fn 14 [ICS2
A2lj12 130vss
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ABSOLUTE MAXIMUM RATINGS (See Note 1, Voltages Referenced to Vgg)

Rating Symbol Value Unit
Supply Voltages Vee -0.3t07.0 Vde
fnput Voltage Vin -03t07.0 Vdc
Operating Temperature Range Ta Oto+70 °c
Storage Temperature Range Tstg -55 to +125 oc

NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDIT!ONS. Exposure to higher-than-recommended voltages for
‘extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vgg)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee ’ 45 5.0 5.5 Vdc
Input Logic 1" Voltage ViH 20 - Vee Vdc
Input Logic "0 Voltage ViL -0.3 - 0.8 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Leakage Current 1IH - — 2.5 uAdc
(Vi = 6.5 Vdc, Ve = 4.5 Vdc)
Output Low Voltage {Blank) VoL 1] - 0.4 Vdc
(oL = 1.6 mAdc)
Output High Voltage (Dot) VOoH 2.4 - — Vdc
(loH = ~205 pAdc)
Power Supply Current Icc - - 80 mAdc
Power Dissipation Pp- - - 200 440 mW
CAPACITANCE (Periodically sampled rather than 100% tested)
Input Capacitance Cin - 4.0 7.0 pF
(f = 1.0 MHz}
Output Capacitance Cout - 40 7.0 pF
(f = 1.0 MHz) ! i
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range uniess otherwise noted)

AC TEST LOAD

5.0V
R_=25k
Test Point MMDG1v50
or Equiv
AC TEST CONDITIONS
130 pF
Condition Value P "7k MMD7000
Input Pulse Levels 0.8Vto20V or Equiv
Input Rise and Fall Times 20 ns e —
Qutput Load 1 TTL Gate and C|_ = 130 pF
AC CHARACTERISTICS
Characteristic Symbol Typ Max Unit
Address Access Time tacc(A) 250 350 ns
Row Select Access Time tacc(RS) 250 350 ns
Chip Select to Output Delay tco 100 150 ns

TIMING DIAGRAM

S——

- tacc(A)

20V
Address Xt 08V

Do

- tacc(RS)

on
<<

RS ><

cs // /lz.o v

tco

S UL Dos0s v

2.0 \//5/

O I,

0 RE

Data Vatid V

b
<<
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MEMORY OPERATION (Using Positive Logic)
Most positive level = 1, most negative level = 0.

Address
To select one of the 128 characters, apply the appro-
priate binary code to the Address inputs (AO through AB).

Row Select

To select one of the rows of the addressed character
to appear at the seven output lines, apply the appropriate
binary code to the Row Select inputs (RSO through RS3).

Shifted Characters

These devices have the capability of displaying charac-
ters that descend below the bottom line (such as lowercase
letters j, vy, g, p, and q). Internal circuitry effectively drops
the whole matrix for this type of character. Any character

can be programmed to occupy either of the two positions
ina’7 X 16 matrix. (Shifted characters are not available
on MCM66720, MCM66730, or MCM66734.)

Output
For these devices, an output dot is defined as a logic 1
level, and an output blank is defined as a logic O level.

Programmable Chip Select

The MCM66700 has four Chip Select inputs that can
be programmed with a 1, 0, or don’t care (not connected).
A don’t care must always be the highest chip select pin or
pins. All standard patterns have Don’t Care Chip Select—
except MCM66751.

DISPLAY FORMAT

Figure 1 shows the relationship between the logic
levels at the row select inputs and the character row at
the outputs. The MCM66700 allows the user to locate the
basic 7 X 9 font anywhere in the 7 X 16 array. In addition,
a shifted font can be placed anywhere in the same 7 X 16
array. For example, the basic MCM66710 font is
established in rows R14 through R6. All other rows are
automatically blanked. The shifted font is established in
rows R11 through R3, with all other rows blanked. Thus,
while any one character is.contained in a 7 X 9 array, the
MCM66710 requires a 7 X 12 array on the CRT screen to
contain both normal and descending characters. Other

uses of the shift option may require as much as the full
7 X 16 array, or as little as the basic 7 X 9 array (when
no shifting occurs, as in the MCM66720).

The MCM66700 can be programmed to be scanned
either from bottom to top or from top to bottom. This is
achieved through the option of assigning row numbers in
ascending or descending count, as long as both the basic
font and the shifted font are the same. For example, an
up counter will scan the MCM66710 from bottom to top,
whereas an up counter witl scan the MCM66714 from top
to bottom (see Figures 7 and 8 for row designation).

FIGURE 1 — ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCM66710 AND MCM66720

ROW SELECT
TRUTH TABLE MCM66710 MCM66720
RS3 | RS2 | RS1 [ RSO | OUTPUT
ROW ROW
L D RO NO. NO.
] 0 o 1 R1
) ) 1 o R2 oo000000 15 OODO00D EENEEBR0 ro ODDODDOOO
° ° 1 1 R3 EEEEEN0 r14 0000000 BO0O0O0O0O8 R HOBBBRCO
E0000COom r13 QQO0000 8000008 r2 MA000OWO
o rp0 o R4 B00C0OO0s r12 OO0OOCOO S000006 3 EDODOWMO
o 1 o 1 RS S200000R r11 @OBREN0 11 1] ispVy | julmis] im]
o 1 1 0 R6 AEEANE[D rioc BEOOOE0D 2000000 rs NOBEECO
0 1 1 1 R7 E000000 re ROOOO®O W000000 re MCOO0O0OO0O
T T o o | o v WMOO00000 rs MOODOMO s000D00 =7 MODOCDO
PR P B o R000000 7 MAODOEO 8000000 Rs MOOOO00
1 loe 1o R10 W000000C re NOEEROO D6 Do o6 oo
0000000 ~s MO0OOO0DO0O
LI L 1 R11 0000000 rs ®OOODOO
1 1 0 [} R12 0000000 =3 MO0000O0
1 1 ] 1 R13 go0aooog r2 0000000
1 1 1 o R14 0000000 1 OOOOODO
1 1 1 1 R15 00co0oo ro OOOOOODO
D6 Do D& Do
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CUSTOM PROGRAMMING FOR MCM66700

By the programming of asingle photomask, the custom-

er may specify the content of the MCM66700. Encoding
of the photomask is done with the aid of a computer to
provide quick, efficient implementation of the custom bit
pattern while reducing the cost of implementation.
Information for the custom memory content may
be sent to Motorola in the following forms, in order
of preference:*
1. Hexadecimal coding using IBM Punch Cards
(Figures 3 and 4) .
2. Hexadecimal coding using - ASCI| Paper Tape Punch
(Figure 5)

Programming of the MCM66700 can be achieved by
using the follow sequence:

1. Create the 128 characters in a 7 X 9 font using the
format shown in Figure 2. Note that information at
output D6 appears in column one, D5 in column two,
through DO information in column seven. The dots filled
in and programmed as a logic 1 will appear at the outputs
as VQH the dots left blank will be at VQL. (Blank formats
appear at the end of this data sheet for your.convenience;

 FIGURE 2 — CHARACTER FORMAT

they are not to be submitted to Motorola, however.)

2. Indicate which characters are shifted by filling
in the extra square (dot) in the top row, at the left
{column S).

3. Convert the characters to hexadecimal coding
treating dots as 1s and blanks as Os, and enter this infor-
mation in the blocks to the right of the character.font
format. High order bits are at the left, in columns S and
D3. For the bottom eight rows, the bit in Column S must
be 0, so these locations have been omitted. For the top
row, the bit in Column S will be 0 for an unshifted
character, and 1 for a shifted character.

4. Transfer the hexadecimal figures either to punched
cards (Figure 3) or to paper tape (Figure 5).

5. Assign row numbers to the unshifted font. These
must be nine sequential numbers (values O through 15)
assigned consecutively to the rows. The shifted font is
similarly placed in.any position in the 16 rows.

6. Provide, in writing, the information indicated in
Figure -6 (a copy of Figure 10 may be used for this pur-
pose). Submit this information to Motorola together
with the punched cards or paper tape.

FIGURE 3 — CARD PUNCH FORMAT .

Character Number (CQS'OME& h”) - Columns
msB LSB HEX 1-10 Blank
. *

ri4 0000 o]0 1 Asterlsk'( ) )
§ R13 oan 0l0} 12 —29 Hex coding for first character

Rz pooonon|[alo 30 Slash (/)
E Rl aoojoooalele 31 — 48 Hex coding for second character
X R0 ORR OO0 |3 {1 49 Slash (/)
':l Rq XODIXOXDO |44 50 —67 Hex coding for third character

Rg XOO|OROO|«+|4+ 68 Slash (/)

R7 XODRORO (4[4 69 — 76 Blank )

R6& R [DJBEE E:F, D‘g 31! 77 — 78 Card number (starting 01; through 43)

A 79 — 80 Blank

‘Character Numbsr‘gﬂ“’“ INM) ~ Column 12-on the first card contains the hexadecimal

: MSB 'r~_.,. LSB HEX i equivalent of column S and D6 through D4 for the top row of the

RNl X OSRlRROOE]c [ first character. Column 13 contains D3 through DO. Columns 14
qQ Ri© OxRO|loOorO(z]z and 15 contain the information for the next row. The entire first
Q Re OXRXXROO3lc character is coded .in columns 12 through 29. Each card conitains
h Re axk000Rd[2]2 the coding for three characters. 43 cards are required to program the
3 R7 ng gg%g 202 entire 128 characters, the last card containing only two characters.
&% 2: arOloooo 2 :‘ The characters .must be programmed in sequence from the first

R oROoloaoofzle character to the last in order to establish proper addressing for the

R3 KOOIOOao(4le part. -As an example, the first nine characters of the MCM66710

S D6 D4 D3 Do are correctly coded and punched in Figure 4.

*NOTE: Motorola can accept magnetic tape and truth table formats. For further information contact your local Motorola sales representative.
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FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
(First 9 Characters of MCM66710)

N

ooooooooooo§BANNARNcoo0co00coBooooccoooocooBofolgoRocovoocoofcBololBosonoooolooe
1 N ST AINNRNREEDNVRUANBUABATNIRNNNUERDBIANANQGUGEORIRT NNV UBRE AT ROUORTLARN NI NN
INERRRRRSRRRRRREREREY 30 RRET A1 [ ARERRRARREARRRRRNEY ERNY | EN 30 RN ARRRERRY IRERRARER] I

222222222222222222222222222222 20022 N2 2020222222222022222222222222220 22222222
3333333333333333333033333333338330033330033333333333333333333W3033333333333333
408404400 l00400000aa0aBBB4004440440444044820000440044400a04044000400400840000401
55555555555555555555555555555555565555555555555555555555555555555555555555555555
§66666666666666666566666666666666666666666666666656M6666:666666666666666666666F66
ER AR R AR AR R R R R R R R R R R A R R R A R R R R R R A AR R R A AR R A R R R R R R A R R R R R A R R AR R AR R R AR R AR R R AR AR D]
seses80sasBssssssapesesspgnseasesssassnssosessssslassnssssallecescssnssussasnessss

9999999999999999999999999999999999999999999959999999999999999999999¢9999999999899 /
12134551 INURUUBERUNGRURINBEARBANNUUBHNRBBNQVUEE VRN RNRIND N AAROQOUBRORG NI DWI RN AR
| RO F( 1

0000
114
[N

FIGURE 5 — PAPER TAPE FORMAT

Frames

start of data entry. (Note that the tape cannot begin
Leader Blank Tape with a CR and/or LF, or the customer identification will

1toM Allowed for customer use (M < 64) be assumed to be programming data.)
M+1,M+2 CR; LF (Carriage Return; Line Frame M + 3 contains the hexadecimal equivalent of
Fged) ) ) ) column S and D6 thru D4 for the top row of the first
M+3toM+66 rg;;)‘("‘zgztes:‘:e: :‘ ';‘fo"‘.‘“'o" character. Frame M + 4 contains D3 thru DO. Frames

r line + + f the fi

M +67, M + 68 CR: LF M + 5 and M + 6 program the second row of the first

character. Frames M + 3 to M + 66 comprise the first line

Remal_nlng 35 lines of hex figt{res, of the printout. The line is terminated with a CR and
each line followed by a Carriage LE.

Return and Line Feed

M +69 to M + 2378

The remaining 35 lines of data are punched in sequence

Blank Tape using the same format, each line terminated with a CR

Frames 1 to M are left to the customer for internal
identification, where M < 64. Any combination of alpha-
numerics may be used. This information is terminated
with a Carriage Return and Line Feed, delineating the

and LF. The total 36 lines of data contain 36 x 64 or
2304 hex figures. Since 18 hex figures are required to
program each 7 x 9 character, the full 128 {2304 + 18)
characters are programmed.

FIGURE 6 — FORMAT FOR ORGANIZATIONAL DATA

ORGANIZATIONAL DATA
MCM66700 MOS READ ONLY MEMORY

Customer

Customer Part No.

Row Number for top row of non-shifted font

Row Number for bottom row of non-shifted font

Row Number for top row of shifted font

Programmable Chip Select information: 1 = Active High 0 = Active Low X = Don‘t Care (Not Connected)

Cs1__ Cs2___ CS3_._. CS4____
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00

1

110

101

1100

0CDO0GE
CEEa00g

1011

ccccr‘nuu 00800
cO | Goceownoo
c ; B000R0307

T

1010

a
Sabosocen

" 1001

000R00UT

JSisTiTarstter o}

onpogsooe
0

1000

06

aggoso0og

900608030
‘oonogooon

oo

011

S000E000W
esiesie

00cos

Is{elstaTe]
500080
aReB00

0110

00
Jale]

ggo000n
6000000

woooo |
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FIGURE 7 — MCM66710 PATTERN

0101

000
Afstole]
oosn

cs00oaoms
GomBgosoE

0100

a00nooooo

0011

0010

SEB050005

0001
o6

Qo0o000sg

onoooooog
080a0oo0e
Dooooooos

0o

0000
o6

A3..A0
A4

101

MCM66700

FIGURE 8 — MCM66714 PATTERN

0011

1109800

OUOOOU
000000

0010

0001

The character is shifted three rows to R3 at the top of the font and R11 at the bottom.

0000

5
2
H

A3..A0

110
m

W = shifted character. The character is shifted three rows to R11 at the top of the font and R3 at the bottom.




FIGURE9 — MCM66734 PATTERN*

T
coc Gooo
C So@ 3oaa HEE ;| CREOOCUD a
- ac 3582 | aDosoocod 60000008 (60
c fst] 2288 = | Rbocenoa0 Baanaanos | 5o
- oo js]s}v] 35001 s=1 - | WO ] 000Doo0on GO
ag a0¢ SBeo oo Sl | &0 a aooooaaoe | oo
3 BB50008000 200 Qi 0C: a % 8eg00 aa
] oppogoono G| S5 uje]atey futs]
fSfefstetafsts} 0000 5| 5300806960 09 -
0000000 o | boMOEGaOc o8 3
e 00 8| g Islstste] fsl=: el
2 oeg 8| Scosoonan) secndood i [
= o | oci c
GO0 O | C80000000 | 000CUBaaa oC 8 gEg065600
3 288 3gamnases 2t e oonon
e 0ao Scocouscs 0% g | cotocooms talsfelalate]
s fetels] 258600085 feie] -
2 500 558000008 <1 3
= le Q00 201 e e 0ot
° 004 =ons; o8 o WW“UDIUDE m::IQIECD JOBoLCo
oo o000 o
00 fote, S 1% 0OoDCUDLO DO0g | 00! =]=[stes]alale]s]
20000000 ety 8g 8 Dasens -mmmmn-um oo Jeteieiststelerers
8 gonoooag oRCA ot gl? gg
= | 58585808 SBanocs o8 2 &
- H ] co i 30 Tle S0
Pl jelelotaete H gencaseds | 880
Qooogoooo 000000000 = {slelutulsiulel 000C0000- | 000
000000000 B H 30804 ffalst
- wogooaon 3 | 81533338522 oo
g § g i
3 s c
- goOoo0000 200 els 0
Bo00R000a 600000 P g
500000
3 ggennsnne BAeRes o Bogenonos o
il atatitejatstel ol 8 geooEacan os
e 806000009 2 STatefsfatetafs eo
R 85080000 gl 885060000 GO
=18 g 0CEOCOe00 | 0oggounue | BOOoGCNOE | GO
868om8000 10560000 | G33000080 | 8GL00a0RE | GO
wo0DOCO00 o woooDoon
{ (&%) |00000008 DUIDDDDJD
< * o |.18]58 08
3 * 2 a0
=2 |8 oo 5G080000D
- <18 Go IC.UDCCH_ u
000000000 o a 6
w
oogoogoog HgoDnan - g e
2 L0000 a Qo
H E o8 an
; 2 < 8
Sa000008 550068 a 8 a0
£ooooo 0uDoguoon : o
0005000 g a0
- ~ - fots]
= © a3 I 85
° e |3ls Sm30amoas [ 55
s 2%aeeeans 385ea85e8 |3
Q 20000000;
= 3 gmesstaes
2 2
5 °lg Rl etats)
o So00R0o00
-
w 8
3 |5
5 D 15)s
o 8 Sugomoont | Setooaoes o
™ onopooe | soosanca | cencommog ®0000000G
g 2 | benoaaoas 00000006
g 8
g z Hstatstelststsl)
° |8 00000060
s0oooocca
32600 | oo e
2 00000 | 888 H :
5 gooco| gee ;
9995 | GG O0IOROOCE | 585205000 | JW0ocooes
gegmoggos [woocooonn [ oeooonoon
Goooagoas
- 50 5
g e . 3 ]
3 22 3 e gaocaooaoe 3
28 E 8o S6ad0aane =
7 4 2
- 5 5 oo
e H 23 s
a = oo 5
g g g g H o 2
g g 3 g 28, 2
& <] 5 g
8 8 g oo H
5 F) ° ]
2 p E} g §
: 2 s /3 H
© /9 - o - - o - & a/ < b= =3 = =] S =3 = 5
2 e = 5 2 = £ ¢ 2 8 e 1S =
Y o8 H g £ g 5 g z H 8 5 5 5 8
© * <
<
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FIGURE 11 — MCM66730 PATTERN**

o0

[ G@onCoi

'30000000G

J]=te}
£ g
T8 860
S58 528592853
e aoEmaaaes
8 &
2|° 68
2l o
tlg agn
978933828 B nanaa=gs
- oomooamon SoooomRns
H
3|
2l
° D00000000
NE ampABOEea
o {2l 000
g || g
| fenon e aLnuonups
= |8 e8gs Bunscesss | nenoson
g SRAmgERRS §23585Ra0| Sonoancna | anoecocs | bEEoOOCOS
[ 2oo0e0500 | ooanoomon 2000000eE agsgecons [ paocoooos
s gagaanoan g80gn008a ]
- 2| S3amaeee gooaaonog oeeponoRs
- eoooo0y 2eo0cgo
8|, caacom
3 UDQH_DDDD-
SROR8RERE sagascooy g
oonomonRn = o PERTTTE
8 g Jota afitetst et
g|® g
5 g
2le &88850a0 8
gaonegag gramnooos | 2
~oonooonae achnononng PR e
3| 828g8gase geacaaang £ | seragsass agaRsnans
gl Helsistetsterst] S8s060008
18 |00000008 as8000000
00000000 000000000 DDDDDDDDD Q00800000 DDDUDDDUD
~ Tononcacus Somnooaos | oasmwcooa] oeooooonn
3| 9aRaacay Beganenas SEagac0m0
g geessnss
o o ooconooos
2| ;| o=oocasn
§| gonmsmec
[=laalslalalsslu}
0 0
- 2000 2
g 8% i
s ga5g 2
28
° g Ja]
et 00Npo0ao
-1 [sfats] Tslaluls]
Sle [S[als] [als[els)
s oo Geagscons | ssemsancy
S8RDESCR0 | SRERRRGRS| 580903581 | SEDRRDCES
° COe000000 | DOD0O0DVG | 0ONADOTEO
3 8 838335595 833500888
el g g .
Sig g 8 oo
g go8caooos
. ionnoaos omenmmEmn
3 8908089 SagREgRER
< gooopoeg goRgoancy
. ceaonag
g, masass ) goocoooge g
g gganocs | aoggoooeg ] H
®0DO0000O [s3]sls[ulluls] a]alslals/alsluls}
N rrr— oonEoons Soomooaon
5| gaaEssses 33330288e
8|al8
55885855
T onoooonn CRwooooog
H onosano
e H
2|z
885585558
aopoonans ooonooon
° 888688008 886880808 | o
1k S
m ° O8Q000008 WDDQDI
s GEaSaonLs £o0IORDS | oRCEEEsSQ
300990006 | 000000800 | oocoooewo | cesoonana oogoossan
20000Qucc 000DO0OC =lululn] Tsluls]e} Q000000000
0000009 [sfsulal"[s}als]s}
| eeecaoong
000Co00ga
gRReaan00
ag 2 gicosooen
: 838800800
5
< e ... = e ... 2
o )
o = o - - o -
g g g H g g 2 £

AB..A4

** Shifted characters are not used.

— MCM66740 PATTERN

FIGURE 12

[a]_ Talwls]sls(s}oy
-8 982998808
<8
00cacoosD
aonogoooo
W 000
o8
H gogmRanos
a4 DIUDEUDDD
° 0Qooogooo
T
3 GORORO00 | O
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<[ 2o0zazses
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- ooao
@ 000080000
000000 ss00guces
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2t
o
s
Sle
H
owocpoooo
3| B8ec80888
2[8
5|e
3
o
H
- comooomas
m Qcoosoona
H
gaRsaReng
w W COCDN0O080
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3 0 88383300, | oEsesoann
2
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000n00000
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goacaccag
go08a8eas
2ooa0ocGao
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000600000 ]
geR000008 2
000000000 5
g :
8289955585
g ... gle ... =2
- - - - ° c
g . & g g 2 £

P = shifted cheracter. The character is shifted three rows to R3 at the top of the font and R11 at the bottom.
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FIGURE 13 — MCM66750 PATTERN

3[Fommmmncs oonnoot | oesmoooog o
= 5 - | 8| Ga35588s5 Bessgces | asatansas 8
- a |8 g
0 900000000 000000000 0
= [eleleie] Isiuiuln] [alulnls] Inisin]u] a
2 DooCWooDG g 3 e 080R0000g a
2 g 8 2| 8
c g : g s g
10006000 | 600000000 o a DOno00co000
m onocoooon ongoooo ooonoano0
3| Bo50anaas | D80RCans  3083en0as | Besacenss 3 SBomaeonn 8833538 goe3maas8
|8 et et =18 SasnE0ne
2 2| s5o08
- [=l=sTIsTTalaTey hall F 3 =O2COo000s 0Qoo0ooooc
000000000 e 000000000 fslalsla[alal=lal] 0o0o0ocao
= coooooo Sofoonooo aoocoooes | oaogooooa| pogooooon
BRGRRRA5S 888588588 foet 3 835m05008 | 895085858
o scoogogoe’ = ot cgaaoooaom | ooogoocaa
2 28asocans 28 2l a Hetststrstete] Kefstsforeteretatd
e 0 =8 I 0
- SBSenes0n 28 =ls onasa0 830886008 | 6Ga8AaAa8
D0008C000 | SO00W0000 00 0000CG | ODNOeOD0D 980000000 { 000000000
oaccoo gooonoons Gooooooon onooo000g | oogosonog
3| D9888=Gae BB068G0RE | BBRRRRARS 883353388 3 855356660 SB5oR0sCa ( 8A8a8aA50
-2 #0000gcos - oun000000 j=[xtal"Talsl=] ¥=} " 0000008
St » =
s a8 s OommRa0 8
2le 2l | Becosooen 8
L 2003000080 D000800ce | 000000000
jeis] Julsla] [so} gulsisiaie/u]s]s]o) 0UN000WO0 | 30C000CUS
8 Jeleretaisrerereted g
o o
g\ s
2|, 2le GOomn@a0a |
a Oos000e0G 0O0Q0DboOo o O0sS00080Q 000000000
a00c sislule} }=3 felulslalslaluln]} 0o0o000000 00000000e | 000000000 0oopNI00g 2Q0000Co0
3| 8a8ES: 3550 S88888508 882886888 . 3 858883806 | B6EE58358 858855608 330082239
_13 - 50950 58680000,
3 2 |g o&g
g 2Ecanante £ 18|, i
“la £0000CA0D H goooooaan DonOooaoc
000000000 000000000 w 000000000 | D00C000Go 000300000
P . E " T
a BRERRARRE
af° G8008a000 X g gl?
g _UH-H_D.QDDD i a 8
12 oooo! H 0000090800
3 33808500 3 8 8 83300609
N gooooooon S K N Gonoooaoo
H 3
- g .8 |18
= e =1
Sle s = 3|
c 960000000 mO0OR0 € N3 Qo o 3
5
3 ] sasgezeos R B :
20
o8 isenees g 1 |ef? 8
H | 8 <« |5ls Omagss: £
3 B H 3 Snmnoos | 568 H
° Seoosnans | camtoneas s (S 8 o88ce0a8a | 88a z
A Gnoomooos | omooooom z | @ M A ooo0000De =
=1° 2 n =1° 2
e 5 ~ 2 al: £
z IR
elg I 3 5
S| © i H
2 <
2 gaseantes | o RE :
8 g __ el: L 8
°fs S - © | 8| socosooon O®R008O0080 ®
a 2 17 °| 586806080 OOee000s0 2
2 o99g002s [gegoeanas| 3 | © " - 3
1z 583388020 | BEAseAsas | o 2 _ls 2
H 2| & i s
g|s g g B H
| Soeoeoan H 3 H
~ [Goaoonoog : | o A o g
H 835885388 £ B g 2 H
° £ 0 o8 a £
8ls 3| @ gl ol ]
£ H o 2
° S8n060008 £ m 31 53m95330: 288000099 z
2 288338888 s W 3 285832388 ¥
3 ] ]
- = 2 H
g 5| g
g g « 8| | & - 3
< 2 E4 Siglac a &
8 838030008 H ° 880000000 H
2
oooonacog Qooo F E 1o 0000000C 0Qoo0000 =
- onoo - -3 I3 00000000 00000000! -
al® Qooa 5 7] t 8000a00s o 5
g o[afas) g : 00000068 g
3 o000 8 1 . 5a0E0000 = 8
g oaa H H S Gono0a0 8 5
8555355530 Bl - 95555¢ £
2 [ [} Bl R g fMle - ele - ele e ]
H [ i nm- % v . z
b1 0
/< e z 8 s e z U s q/« g 2 2 £ 8 3 2 <
< 2 z 8 ] 2 £ N 4 8 g 2 5 8 g 2 s
o =] A
« M <

MCM66700

6-19




MCM66700

FIGURE 15 — MCM66770 PATTERN
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¥ = Shifted character. The character is shifted three rows to R3 at the top of the font and R11 at the bottom.

MCM66780 PATTERN

FIGURE 16 —

A6..A4
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P H s e £

W - Shifted character. The charactar is shifted three rows to R3 at the top of the font and R11 at the bottom
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FIGURE 17 — MCM66790 PATTERN
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Shifted character. The character is shifted three rows to R3 at the top of the font and R11 at the bottom.
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MCM66700

MCM6E570 Series MCM66700 Equivalent

Description

MCM6571 MCM66710 ASCII, shifted
MCM6571A MCM66714 ASCIL, shifted
MCME572 MCM66720 ASCII
MCM6573 MCM66730 Japanese
“MCM6E573A MCM66734 Japanese
MCM6574 MCM66740 Math Symbols
MCM6575 MCM66750 Alphanumeric Control
MCME576 MCM66760 British, shifted
MCM6577 MCM66770 German, shifted
MCM6578 MCM66780 French, shifted
MCME579 MCM66790 European, shifted

MCM66700 Series MCM6570 Series

Pin Assignment Pin Assignment
1 Jes3 RS3[J 24 1] VEs As3[J24
2 ] Vee Rs2[) 23 2] Vee RS2 [J23
3 ]csa RS 22 3] vpp  Rst{322
4 ] As Rso [3:21 4] a6 RSO 21
5 C} DS D6 20 5] 06 ‘06 120
6 03 Da 319 6] 03 o419
7 o1 o2 318 73 o1 02{318
8 ] A5 oof317 . 8 as -1 =2%)
9 A4d A1 90 As A1 316
10 . cs1 A0 15 o N [3J =R
11 ] A3 cs2 314 11 A3 N.C. T4
12 ] A2 Vgs {3313 |2:1 a2 VssfFI13

APPLICATIONS INFORMATION

One important application for the MCM66700 series is

in CRT display systems (Figure 18). A set of buffer shift
registers or random access memories applies a 7-bit
character code to the input of the character generator,
which then supplies one row of the character according
to the count at the four row select inputs. As each row
is available; it is put into the TTL MC7495 shift registers.
The parallel information in these shift registers is clocked

serially out to the Z-axis where it modulates the raster
to form the character.

The MCM66700 series require one power supply of
+5.0 volts. When powering this device from laboratory
or system power supplies, it is important that the Absolute
Maximum "~ Ratings not be exceeded or. device failure
can result. Some power supplies exhibit spikes or glitches
on their outputs when the ac power is switched on and off.

FIGURE 18 — CRT DISPLAY APPLICATION USING MCM66710

MC7495
1 13
o—s Ds Qo—o
— o——{MC
9
—_— 12
51! a1t o
———o——{c2
2
0—=Dpo 11
o—3Dp,q Q2
15 17 4
o—— A0 DO »———o——’7 l ——o0—— Dp2
16 10
o—— A1 D1 Te o—2{op3 Q3—0—
1
0—12 A2 D2 —O———] J
Character LU N b3 oo MC7495
Code ° 9 19 1 13
o—— A4 D4 f—O0—— Ds Qop—o
5
o—2] as D5 ——L&me
4 20
o—231 as D6 ——2c a1l o
RSORS1RS2RS3 8lca
————O0——
21] 22] 23] 24 1 2
4 3 opo STy LAY
o——1Dp1
4
-——{Dpy 10
s )
o——Dp3 Q3 Z“:;’;'f
Preset
Control C1
Counters c2
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MCM66700

The formats below are given for your convenience in preparing character information for MCM66700 programming.

THESE FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom

Programming instructions for detailed procedures.

Character Number

Character Number

Character Number

0o0oooooos
goooooooo
ooooooano
aoooo0ogos
aaooooooos
o0oooooaoo
0000000003

LSB "HEX

MsB

[ SO S S s Y A <

Do0ooogooa
caooooooaoa
oooooOoonQ
goooooQons
T OoOoogoonoaocgs
oooooonooo
gOo0ooaoooos
0 o

LSB HEX

MSB

[ S O R R O

LSB HEX

DOO0D0000O3
0oooooooo
onooooonoo
0000000003
goooooonos
000000000
_ 0000000008
gD .

@ @reoeoCocdeodro

] o .

Character Number

Character Number

Character Number

nooooooons
oooooonooon
ooooooooo
gpooooooons
‘oooooooog:i
oooooooao
QOO00o0Ooooos
O v

LSB HEX

msB

[+« S O Y R R O A

0D0o0000ons
ooooooooon
ooooooooo
goonooo0gans
oOoo0noonoo0aos
oocaooogooo
0o0o0o0oaoos
O , %

LSB HEX

MsB

[t G O S S R S 4

LSB HEX

nooo0

poooocooas
Oogaooooaa
oooogaoon
oonoopogaaos
oo0oooooos
aooooono
Onooonoaos

0ogoag

MsB

[ S S S R R N O

Character Number

Character Number

. Character Number

x
w
T
1]
3
-4

MSB

LSB HEX

MSB

LSB HEX

[+3
1]
=

0D0oooooas
ooooooooad
oooopooaonn
opoopoooos
oooooooaoos
ooooooooa
00000o0oaosg
D o

[ S S S S N S S A S

Doopopnooos
oOoooooooaa
ooooooooo
gooonoooos
oaooo0oooas
ooonooocoao
Oooogoooonos
) o

[ A S N S S

DoooDn0ooonos
oaooooonoao
onooooooon
gooooooons
goooooooaos
ooooooooao
Ooo0o0ooaons
0 s

[+ S S S S S O AN 4
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@ MOTOROLA

MCM65516

2048 x 8 BIT READ ONLY MEMORY

The MCMB5516 is a complementary MOS mask programmable byte
organized read only memory (ROM). The MCM#65516 is organized as
2048 bytes of 8 bits, designed for use in multiplex bus systems. It is
fabricated using Motorola’s high performance silicon. gate CMOS
technology, which offers Iow-power operation from a single 5.0 volt
supply.

The memory is compatible with CMOS microprocessors that share
address and’ data lines.' Compatibility is enhanced by pins 13, 14, 16,
and 17 which'give the user the versatility of selecting the active levels of
each. Pin 17 allows the user to choose active high, active low, or a third
option of programming which is termed the “MOTEL". mode. If this
mode is selected by the user, it provides direct compatibility with either
the Motorola MC146805E2 or Intel 8085 type microprocessor series. In
the MOTEL operation the ROM can accept either polarity signal on the
data strobe input as long as the signal toggles during the cycle. This
unique operational feature makes the ROM an extremely versatile
device.

® 2K x8 CMOS ROM
® 3 to 6 Volt Supply
® Access Time
430 ns (5 V) MCM65516-43
650 ns (6 V) MCM65516-55
® Low Power Dissipation
15-mA Maximum {Active)
30 uA Maximum (Standby)
@ Multiplex Bus Directly Compatible With CMOS Microprocessors
(MC146805E2, NSC800)
® Pins 13, 14, 16, and 17 are Mask Programmable
® MOTEL Mask Option Also Insures Direct Compatibility with NMOS
Microprocessors Like MC6803, MC6801, 8085, and 8086
" @ Standard 18 Pin Package

CMOS

(COMPLEMENTARY MOS}

2048 x 8 BIT
MULTIPLEXED BUS
READ ONLY MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 680

P SUFFIX
PLASTIC PACKAGE
CASE 707

'BLOCK DIAGRAM

PIN ASSIGNMENTS

PIN NAMES
:.Address/Data Output

AQO-AQ7..

Muitiplex Address Strobe

............... Chip Enable
...Chip Select
...Data Strobe (Output Enable)

AQO-AQ7
Yyvyyy 1}
} 14 A8, A9, A10
rYYYYYY
é b
Control - Output Buffers
Et: Logic and . Add'e:s -
G ‘T Sense Amps Latc
M bl - v-Gat el Y
! | Gating * Ibecodel
S. Disables —
Output Buffers o .
E. E _Lomit ] ROM Array : X
Power Dissipation (128 x 128) : Decode| Precharge
. Circuit
— '
3

This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance. circuit.
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MCM65516

ABSOLUTE MAXIMUM RATINGS: (See Note)

Rating Symbol Value Unit
Supply Voltage vVee -03t0 +70{ V
Input Voltage = Vin -03t0 +70] V
Operating Temperature Range Ta Oto +70 °C
Storage Temperature Range TSLIL -65t0 +150 | °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voitages for extended periods of time could af-
fect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Nom | Max| Unit
Supply Voltage - .
\ . 4. 5. . v
(Ve must be applied at least 100 ps before proper device operation is achieved) cc 5 0]88
Input High Voltage Vi (V¢cc—2.01 - (veef V
Input Low Voltage ViL -0.3 - (o8|} Vv

RECOMMENDED OPERATING CHARACTERISTICS
MCM65516-43 MCM658516-55
Min Max Min Max

Characteristic Symbol Unit Test Condition

Output High Voltage VoM | Veo-04V _ Vee-04V - v
Source Current — 1.6 mA
Output Low Voltage VoL _ 04 _ 0.4 v

Sink Current +1.6 mA

CL=130 pF, Vin=VIH to VjL

Supply Current {Operating) cc - .15 —- 15 mA toyc=1.0 48

Supply Current (DC Active) lcc2 - 100 - 100 A Vin=Vce to GND”

Standby Current liss - 30 - 50 kA Vin=Vcc to GND

Input Leakage lin -10 +10 —-10 +10 | pA i

Output Leakage loL -10 +10 -10 +10 | pA

CAPACITANCE (f=1.0 MHz, Ta =25°C, periodically sampled rather than 100% tested.) . . -

Characteristic Symbol | Max | Unit

Input Capacitance Cin 5 pF

Output Capacitance Cout 125¢ pF

AC OPERATING CONDITIONS AND CHARACTERISTlCS
(Full operating voltage and temperature range unless otherwise noted.}

READ CYCLE
RECOMMENDED OPERATING CONDITIONS Ci=130 pF .
Parameter Svnibol MCME5516-43 | MCMGE516-55 Unit
Min Max Min Max :
Address Strobe Access Time tMLDV - ' 430 - 650 ns
Read Cycle Time : tMHMH - 750 - 1000 ns
Multiplex Address Strobe High to Multiplex Address Strobe Low (Pulse Width) tMHML | 150 - 175 - . ns
Data Strobe Low to Muitiplex Address Strobe Low tGLML 50 - 50 - ns
Multiplex Address Strobe Low to Data Strobe High tMLGH 100 - 160 i ns
Address Valid to Multiplex Address Strobe Low tAVML 80 - 50 - ns
Chip Select Low to. Multiplex Address Strobe Low tSLML 50 - 50 - ns
Multiplex Address Strobe Low to Chip Select High IMLSH 50 = 80 = ns
. : R - t 50 - 50 -

Chip Enable Low/High to Multipiex Address Strobe Low 1::{-:2; 50 _ | s _ ns‘
Multiplex Address Strobe Low to Address Don’t Care TMLAX 50 - 80 - ns
Data Strobe High to Data Valid tGHDV 175 = 200 - ns
Data Strobe Low to High Z 1GLDZ = 160 - 160 ns
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READ CYCLE TIMING

tMHMH {Read Cycle Time) — —

L f-— (MHML—'—J

ViH o
M . \ /
. ViL b
. )

GLML

ViH r®— tMLGH L \
ViL ' A —
ELML
h L
Vi EHML 1
Eand E Deselect Mode Select Mode X
ViL -
v SLML * T MLSH
2 v vave=evavererevavav vovavavar o]
S ::::::::::::::::‘::::;\ Don’t Care
ViL 000 0OV I IV VNI OO0,
TAVML (% tMLAX
V|H 17070 0 070 € 0 070 07000000 ¢ N\ ¢ &>
ponn ST G B [ IR 0T e SO Aasa i
VL. L0000, 0.0V S V.V V.0.9.9.9.9.,% 7| QKRR X2
tAVML [ [P IMLAX [ (GHDV i >l Gz
Y 0::;:;:;:::3:3:;:3:3‘ Address Dota High Z
Q0T ATT  CRRRRIINANANIIRKKES R Vel
————IMLDV
FUNCTIONAL DESCRIPTION of address strobe. Address strobe has a minimum pulse
The 2K x8 bit CMOS ROM (MCM65516) shares address width requirement since the circuit is internally precharged
and data lines and, therefore, is compatible with the majority during this time and is setup for the next cycle on the trailing
of CMOS ‘microprocessors in the industry. The package size “edge of address strobe. Access time is measured from the
is reduced from 24 pins for standard NMOS ROMs to 18 pins negative edge of address strobe.
due to the multiplexed bus approach. The savings in The part is equipped with a data strobe input (G) which
package size and external bus lines adds up to tighter board controls the output of data onto the bus lines after the ad-
packing density which is handy for battery powered hand dresses are off the bus. The data strobe has three potential
carried' CMOS systems. This ROM is designed with the in- modes of operation which are programmable with the ROM
tention of having very low active as well as standby currents. array. The first mode is termed the MOTEL mode of opera-
The active power dissipation of 150 mW (at Vcc=5 V tion. in this mode, the circuit can work with either the
freq=1 MHz) and standby power of 250 uW (at Vcc=5 V) Motorola or Intel type microprocessor series. The difference
add up to low power for battery operation. The typical ac- between the two series for a ROM peripheral is only the
cess time of the ROM is 280 ns making it acceptable for polarity of the data strobe signal. Therefore, in the MOTEL
operation with today’s existing CMOS microprocessors. mode the ROM recognizes the state of the data strobe signal
An example of this operation is shown in Figure 1. Shown at the trailing edge’ of ‘address strobe (requires a setup and
is a typical conneetion-with.either the Motorola MC146805£2 hold timel, latches the state into the circuit after address
CMOS  microprocessor .{M6800 series) or the National strobe, and turns on the data outputs when an opposite
NSC800 which is an 8085 or Z80 based system. The main dif- polarity signal appears on the data strobe input. In this man-
ference between the systems is that the data strobe (DS)on ner the data strobe input can work with either polarity signal
the MC146805E2 and the read bar (RD) on the 8085 both but that signal must toggle during a cycle to output data on
control the output of data.from the ROM but are of opposite the bus lines. If the data strobe remains at a d.c. level the
polarity. The. Motorola 2K x 8 ROM can accept either polarity outputs will remain off. The data strobe input has two other
signal on the data strobe input as long as the signal toggles programmable modes of operation and those are the stan-
during the cycle. This is termed the MOTEL mode of opera- dard static select modes (high or low) where a d.c. input not
tion. This unidue operational feature makes the ROM an ex- synchronous with the address strobe will turn the outputs on
tremely versatile part. Further operational features are ex- or off. .
plained in the following section. ) The chip enable and chip select inputs are all program-
: mable with the ROM array to either a high or low select. The
Operational Features : chip select acts as an additional address and is latched on the
In order to operate in a multiplexed bus sytem the ROM address strobe trailing edge. On deselect the chip select
latches, for one cycle, the address and chip select input in~ merely turns off the output.drivers acting as an output
formation on the trailing edge of address strobe (M) so the " disable. It does not power down the chip. The chip enable in-
address signals can be taken off the bus. puts, however, do put the chip in a power down standby
Since they are latched, the address and chip select signals mode but they are not latched with address strobe and must
have a setup and hold time referenced to the negative edge be maintained in a d.c. state for a full cycle.
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FIGURE 1
TYPICAL MINIMUM SYSTEM — MOTOROLA
Vpppe——-
—wlfsT osct :
—e{iRQ
Microprocessor [ |
@*—qL  MC146805E2
DS 0sc2
RW
AS TIMER pa——
-—aira7 PBOj—e>
S PAG PB1j-—8»
<—efrA5 PB2 j— Veoe—
—1PAd PB3[— 2Kx8 ROM © '
-—8PA3 PB4 jut—um MCM65516 M
a—a{PA2 PES f-—

-@—ePal PB6ja—o» 3
a—a{PA0 PB7 jt—e» E|
A8-A12 -87K Addr/Data Mux Bus Y AQ0-AQ7
—Vgg — Vss

High Order Address Bus (6)
Bus Control Signals (3)

INTRODUCTION

CBUGOb is a debug monitor program written for the
MC146806E2 Microprocessor Unit and contained in the
MCM65516 2K x8 CMOS ROM. CBUGO5 allows for rapid
development and evaluation of hardware and M6805 Family
type software, using memory and register examine/change
commands as well as breakpoint and single instruction trace
commands. CBUGOS also includes software to set and
display time, using an optional MC146818 Real-Time Clock
(RTC), and routines to punch and load an optional cassette

interface. Figure 2 shows a minimum system which only re-
quires the MPU, ROM, keypad inputs and display output in-
terfaces. Port A of the MC146805E2 MPU is required for the
1/0; however, Port B and all other MC146805E2 MPU
features remain available to the user. A possible expanded
system is shown in Figure 3. if additional information is re-
quired, please refer to Application Note AN-823 — “CBUGO05
Debug Monitor Program for MC146805E2 Microprocessor
Unit.”

FIGURE 2 — MINIMUM CBUGO05 SYSTEM

MC146806E2 g | Mcmessie
BO-B7 /——> AD0-AD7
5
AB-A12 A e L0
AS, DS, R/W
S, DS, R/W — M, DE, CE
mci40%8 . 6x4
. 3 K d
PA4-PAG / A. B, C to // »{Rows O P°
6
Columns
, 4
PAO-PA3 /
, MC145000 \
/ Data o A
PAG-PA7 v oo BP 7 B
FP 7 FP
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PBO-PB7

FIGURE 3 — EXPANDED CBUGO05 SYSTEM

For User . .
Cassette
4 Load
TIM p—————————For User Interface

RESET p—————

MC146805E2
MPU

From User Hardware

j————— From Cassette Recorder

AB-A12, AS, DS, R/'W

PA6

PA7

MC1 .
MCME5516 ¢ _46.818 Address Additional Additional
ROM Real-Time & D M Peri
Clock ecode emory eripherals
X BO-B7
6x4
Keypad
PAG-PAG 3to8 19106 YRows
| Decoder
Columns
K PAO-PA3
Data BP1-BP4 Cassette oG
MC145000 LCD > Punch | D -SSSONC
Clock FP1-FP12 Interface

91SS9NON



MCM65516

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCME5516 the customer may specify the content of the
memory and the method of enabling the outputs, or selec-
tion of the “MOTEL" option (Pin 17).

Information on the general options of the MCM65516
should be submitted on an Organizational Data form such as
that shown in the below figure.

Information for custom memory content may be sent to
Motorola in one of two forms {shown in order of preference):
1. EPROMs
One 16K (MCM2716, or TMS2716).
2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC character
code. Motorola’s R.O.M.S. format.

FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA MOS READ ONLY MEMORY

Customer:
Company
Motorola Use Only
Part No. Quote:
Part No.:
Originator
Specif. No.:
Phone No.
Programmable Pin Options:
. Active 14 16 17
High O o [n] [n]
Active
Low [s] ] [a] ' =]
MOTELO

6-29




@ MOTOROLA

MCM68A316E

2048 X 8 BIT READ ONLY MEMORY

The MCM68A316E is a mask-programmable byte-organized
memory designed for use in bus-organized systems. It is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from asingle power supply, has compatibility with TTL and
DTL, and needs no clocks or refeshing because of static operation.

The memory is compatible with the M6800 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through multiple Chip Select inputs. The
active level of the Chip Select inputs and the memory content
are defined by the user.

® Fully Static Operation
® Three-State Data Output
® Mask-Programmable Chip Selects for
Simplified Memory Expansion
Single £10% 5-Volt Power Supply
TTL Compatible
Maximum Access Time = 350 ns
Plug-in Compatible with 2316E
Pin Compatible with 2708 and TMS2716 EPROMs

MOS
(NCHANNVEL, SILICON-GATE)

2048 X 8 BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623

P SUFFIX
PLASTIC PACKAGE 1
CASE 709

MOTOROLA’S PIN-COMPATIBLE ROM FAMILY

;xgc 16K
hag 7 28pVCC g
NS 23pA8 2akVee
s 2201A9 ol 05
G 21fis
A10 3 22hA9
JA11 20pS 21fiS
ba7 190A10 s
2005
vl 185S 20
Qs 17hQ7 12 s
Q4 16006 \7ha7
15pQ5
MCM68364 13ha3 15p05 16006
MCM68A332 13bas 15§|gs
13 14104
MCMG68A316E 13LQ3
MCM68A308

INDUSTRY STANDARD PINOUTS

PIN ASSIGNMENT

A @ A 24 [lvee
A8[]2 23 ;]Aa
Asl]3 22 ﬁAs
afla 21[1s3
A3s 20031
a2fle 19 fJat0
A}z 18 Is2
Aog 8 17 a7
oof]9 16 [los
aifjio 15 fJas
Qi 14 fJo4
Vss[]12 13fja3
PIN NAMES
AO-A10 . . . . Address Inputs
S1-8S3 . . . . Chip Selects
Q0-Q7 . .. . Data Output
Veg -+ - -8V Power Supply
Vgg . . . . Ground
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DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted}

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 Vde
Input High Voltage ViH 20 - .55 Vdc
input Low Voltage Vit -0.3 — 08 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Max Unit
Input Current lin ~25 25 uAdc
{(Vin=0to 55 V)
Output High Voltage VoH 24 - Vde
(lgH = ~205 uA)
Output Low Voitage VoL - 04 Vde
{loL =16 mA)
Qutput Leakage (iurrent (Three-State) o -10 10 uAde
(S=08VorS=20V,Vyt=04Vto24V)
Supply Current lce — 130 mAdc
(Vge =5.5V, Ta =0°C)
ABSOLUTE MAXIMUM RATINGS (See Note 1}
Rating Symbol Value Unit
Supply Voltage Vee -0.3t0+7.0 Vdc
input Voltage Vin -0.3t0+7.0 Vdc
Operating Temperature Range TA Oto +70 °c
Storage Temperature Range Tstg -65 to +150 °c
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability.
MC6800
Microprocesso
CAPACITANCE foroprocesse
f=2.0MHz = 250 iodi 9
{ . Ta = 26°C, periodically sampled rather than 100% tested) MCMGBAS16E
Ch. teristi B P Read Only
aracteristic Symbol » Max Unit *— Mamory
Input Capacitance Cin 75 pF
Output Capacitance Cout 128 pF Random
Access
s Memory
Interface
p— Adapter
M6800 MICROCOMPUTER FAMILY
Interface '—F‘
BLOCK DIAGRAM p Adapter Modem
vy
Address Data
Bus Bus

———e9 o
—=e=10 Q1

——e13 Q3
——&14 Q4
——e=15 Q5
——e=16 Q6
——17 Q7

A0 8 —
Al 7 —
A2 6 —
A3 5 — Memor 3-State
BLOCK A4 4 ——] Address Ma"ixy Output
DIAGRAM A5 3 —| Decode (2048 x 8) Buffers
A6 2 —
A7 1 —
A8 23 —
A9 22
A10 19

s1*
s3*

* Active level defined by the user.

Ve = Pin 24
Gnd = Pin 12
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MCM68A316E

FIGURE 1-AC TEST LOAD 50y e
’ AC OPERATING CONDITIONS AND CHARACTERISTICS
R 25k (Full operating voltage and temperature unless otherwise noted.
All timing with t; = ty = 20 ns, Load of Figure.1) .
Test Point “gM$:1_5° Characteristic Symbol Min Max Unit
r Equiv
Cycle Time teye 350 - ns
130 pF* Access Time tace - 350 ns
MMD7000
or Equiv Chip Select to Output Delay S0 — 150 ns
Data Hold from Address tDHA 10 - ns
Data Hold from Deselection tH 10 150 ns
*includes Jig Capacitance
TIMING DIAGRAM
This device contains circuitry to
protect the inputs against damage F———M eye———————————
due to high static voltages or elec- tace
tric fields; however, it is advised .
that normal precautions be taken Address g_g ¥ I
to avoid application of any vol- =
tage higher than maximum rated
voltages to this high-impedance
ircuit. IS 30V
circuit S LKL o8V
tso
= oV
S o8 Vv 2 /6
f‘“"‘
' DH A
SRS LRI R K34\
Data Out G X R IILLRRRLLLERLS [\ WRY
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CUSTOM PROGRAMMING

By the programming of a single photomask for the Information for custom memory content may be sent to
MCMEBAB1T6E, the customer may specify the content of the Motorola in one of two forms (shown'in order of preference):
memory and the method of enabling the outputs. 1. EPROM (TMS2716 or MCM2716)

Information on the general options of the MCMB8A316E 2. Magnetic Tape
should be submitted on an Organizational Data form such as 9 track, 800 bpi, odd parity written in EBCDIC character
that shown in Figure 2. ("’No-Connect’’ must always be the code. Motorola’s R.0.M.S. format.

highest order Chip Select(s).)

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68A316E MOS READ ONLY MEMORY

Customer:
Motoroia Use Only:
Company
Quote:
Part No.
Part No.:
Originator
Specif. No.:
Phone No.
Chip Select: Active Active No
High Low Connect

s1 U]
s2 ]
s3 1

000
Hod
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MCM68A332

4096 X 8-BIT READ ONLY MEMORY

The MCM68A332 is a mask-programmable byte-organized
memory designed for use in bus-organized systems. It is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from a single power supply, has compatibility with TTL and
DTL, and needs no clocks or refreshing. because of static operation.

The memory is. compatible with the M6800 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through multiple Chip Select inputs.‘ The
active level of the Chip Select inputs and the memory content
are defined by the user.
® Fully Static Operation
® Three-State Data Output for OR-Ties
® Mask-Programmable Chip Selects for Simplified Memory
Expansion
Single £10% 5-Volt Power Supply
Fully TTL Compatible
Maximum Access Time = 350 ns
Directly Compatible with 4732

Preprogrammed MCM68A332-2 Available

MOS
(N-CHANNEL, SILICON GATE}

4096 X 8-BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 709

MOTOROCLA’S PIN-COMPATIBLE ROM FAMILY

A8
g \ 2a}Vee
16K
23)1A8 v
i 24hVcc
22lia9 aahagC 8K
2118 22hag  2apvee
20p3 oafis 23f1A8
190A10 by 22019
18 A11J hA1 21pS
17ha7 ohe'e 200§
16pQ6 19pS
17ha7
15005 1808
16hQ6
MCM68364 1apas 150105 17507
MCMe8365 13703 14paa 16106
MCM68A332 13pa3 15:22
14

MCM68A316E 1313
MCM68A308

INDUSTRY STANDARD PINOUTS

PIN ASIGNMENT

AT @ N 241 Vee
A6 2 23] A8
A5 03 221 A9
A4 q 4 2101 s2
A3 {15 200 51
A2 [j6 19[1 A10
A1 Q7 181 A11
A0 8 178 Q7
Qo o 16{] Q6
Q1o 15§ Q5
a2 141 aa
vss 12 13 03
PIN NAMES
AO-M R Address Inputs
S§1,82............ Programmable Chip Selects
Q0-Q7 ... Data Output
VEC oo +5V Power Supply
V8S i Ground
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A0 8 —|
A l—e9 a0
6 ——e=10 Q1
:g 5 p—= 11 Q2
Memory 3State — @m13 O3
—— Add
DIB:g::M 2: 3 — Dec;Zses Matrix Output |+ —_g=14 Q4
A6 2 —— (4096 X 8) Buffers 15 as
N ! - ——16 Q6
A8 23 | 17 oy
AS 22
A10 19:]
A1l 18—
s1* 20
s2* 21
Ve =Pin 24
Vgg = Pin 12

* Active level defined by the user.

DC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Vog must he applied at feast 100 us before proper device operation is achieved.) Vee 45 5.0 55 Vdc
Input High Voltage ViH 2.0 - 55 Vdc
Input Low Voltage ViL -03 - 08 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Max Unit
Input Current lin -25 25 uAdc
{(Vib=0t055V)
Output High Voitage VoH 24 — Vdc
(logn = =205 uA) .
Output Low Voltage VoL - 04 Vdc
{loL = 1.6 mA) '
Output Leakage Current {Three-State) Lo . =10 10 uAdc
(S=08VorS=20V,Vy,;=04Vito24V)
Supply Current lce - 80 mAdc
(Vec =55V, Ty =0°C)
ABSOLUTE MAXIMUM RATINGS (See Note 1)
Rating Symbol Value Unit This devic_e contains.circuitry to
protect the inputs against damage
Supply Voltage Vee -0.3t0+7.0 Vdc due to high static voltages or elec-
Input Voitage Vin ~0.3t0+7.0 Vdc tric fields; however, it is advised
Operating Temperature Range TA 0to+70 oc that normal preca.utions be taken
to avoid application of any vol-
Storage Temperature Range Tstg -65to +150 oc tage higher than maximum rated
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are v?ltages to this high-impedance
exceeded. Functional operation should be restricted to RECOMMENDED circuit.
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability.
MC6800
CAPACITANCE Microprocessor
(f = 1.0 MHz, Ta= 25°C, periodically sampled rather than 100% tested)
Characteristic Symbol Typ Max Unit
Input Capacitance Cin 5.0 75 pF
Output Capacitance Cout 9.0 125 pF
Random
Access
*— Memory
interface

lH Adapter
M6800 MICROCOMPUTER FAMILY

Interface —#»
) BLOCK DIAGRAM &—- Adapter |eg—|

Modem

v oy
Address Data
Bus Bus
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FIGURE 1-AC TESTLOAD
) AC OPERATING CONDITIONS AND CHARACTERISTICS

Ry =25k {Full operating voltage and temperature.range unless otherwise noted.
All timing with t;= tf=20 ns, Load of Figure 1)

Test Point MMD8150 Ch isti | bol i Uni
or equivalent aracteristic Symbol Min Max nit
Cycle Time teye 350 - ns
130 pF* 1.7k Access Time tace - 350 ns
MMD 7000 -
or equivalént Chip Select to Output Delay SO - 150 ns
Data Hold from Address 1DHA 10 - ns
= = Data Hold from Deselection tH 10 150 ns
*Includes jig capacitance
TIMING DIAGRAM
fe——— - ———Teye
‘BCC
nasren, . TEBATLY S
" chi 3 F2.0V" LRI IRXRIXIRLHRKS
Chip Selact, S W 0.8 v SBRRRIXRRRRRIHRE

tso

N .4V

Waveform Waveform ) Waveform
Symbol Input Output Symbol Input Output Symbol . Input Output

MUST BE  WILL BE m DON'T CARE CHANGING: :>____ - HIGH
VALID VALID ANY CHANGE = STATE IMPEDANCE

PERMITTED UNKNOWN
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MCM®68A332 CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB68A332, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM68A332
should be submitted on an Organizational Data form such as
that shown in Figure 2. (A “"No-Connect” or "“Don’t Care”
must always be the highest order Chip Select(s).)

Information for custom memory content may be sent to
Motorola in one of two forms (shown in order of preference):

1. EPROMs—two 16K (MCM2716 or TMS2716)

2. Magnetic Tape

9 track, 800 bpi, odd parity written in EBCDIC character
Code. Motorola;s R.O.M.S. format.

PRE-PROGRAMMED MCM68A332P2

The '—2 standard ROM pattern contains sine-lookup and
arctan-lookup tables.

Locations 0000 through 2007 contain the sine values. The
sine’s first quadrant is divided into 1000 parts with sine
values corresponding to these angles stored in the ROM. Sin
#/2 is included and is rounded to 0.9999.

The arctan values contain angles in radians corresponding
to the arc tangents of 0 through 1 in steps of 0.001 and are
contained in locations 2048 through 4049,

Locations 2002 through 2047 and 4050 through 4095 are
zero filled.

All values are represented in absolute decimal format with
four digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the two
least significant digits in the upper byte. The decimal point is
assumed to be to the left of the most significant digit.

Example: Sin(;— Z) = 00016 decimal

1000 2
Address Contents
0002 0000 0000
0003 Q001 0110

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68A332 MOS READ ONLY MEMORY

Customer:
Motorola Use Only
Company
: Quote
Part No.
Part No.
Originator
Specif. No.
Phone No.
Chip Select Options: Active High Active Low No-Connect
s O 0O O
s2 O ] 0
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K-BlT READ ONLY MEMORY

The MCM68364 is a mask-programmable byte-organized memory
designed for use in bus-organized systems. It is fabricated with =~
N-channel silicon-gate technology. For ease of use, the device operates 8192 x 8-BIT
from a single power supply, and is TTL compatible. The addresses are READ ONLY MEMORY
latched with the Chip Enable input — no external latches required. .

The memory is compatible with the M6800 Microcomputer Family, -

(N-CHANNEL, SILICON-GATE)

providing read only storage in byte increments. The Chip Enable input

deselects the output and puts the chip in a power-down mode.
® Single +10% 5-Volt Power Supply
® Automatic Power Down

® Low Power Dissipation C SUFFIX

160 mW active (typical} FRIT-SEAL PACKAGE
. 356 mW standby (typical) ! CASE 623

@ High Output Drive Capability {2 TTL Loads)

©® Three-State Data Output for OR-Ties

® TTL Compatible

® Maximum Access Time P SUFFIX
200 ns — MCM68364-20 PLASTIC PACKAGE
250 ns — MCM®68364-25 1 CASE 709

300 ns — MCM68364-30

® Pin Compatible with 8K — MCM68A308, 16K — MCM68A316E,
and 32K — MCM®68A332 Mask-Programmable ROMs
® Pin Compatible with 24-pin 64K EPROM MCM68764

PIN ASSIGNMENT

arfr @ 7 aafivec
A6 []2 23] A8
As[]3 22{1 A9
Adfla 211 A12
A3lls 00 €
. A20e 1941 A0
MOTOROLA’S PIN COMPATIBLE ROM FAMILY
INE 1 18] AN
Ao[ls 170 Q7
aolls 16{] Q6
aifj1o 15 Q5
Qln 141 Q4
vss 12 13f1 a3
PIN NAMES
...................... Address
... Chip Enable
Data Output
vVee - +5 V Power Supply
V8S .o Ground
MCMG68A316E This device contains circuitry to protect

the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.

INDUSTRY STANDARD PIN-OUTS
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A0 8 ——
g — : |y 9 DO
|3 10 D1
e . > —l
emory 3-State 13 D3
BLOCK A4 4 —— ‘;:d::: Matrix > ouwu [ 14 pa
DIAGRAM A5 . 3 —— < (8192 X 8) i Buffers 16 DS
A6 2 — . F——>
| 16 D6
A7 1 . | » 17 D7
A8 23 ———i >
A9 22 ——df
A10 19 ——
A11 18 ——
A12 21 —
E 20 i Veg = Pin 24
Vgg = Pin 12
ABSOLUTE MAXIMUM RATINGS (See note)
Rating Symbol Value Unit
Supply Voltage Vee —-051t0 +7.0] Vdc
Input Voitage Vin —05t0 +7.0] Vdc
Operating Temperature Range TA Oto +70 °C
Storage Temperature Range Tstg —65t0 +160| °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could
affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min Nom Max Unit

Supply Voltage vece 45 50 55 \4
(Ve must be applied at least 100 us before proper device
operation is achieved, E=V|y)

input High Voltage . VIH 20 — Vee -V

Input Low Voitage ] ViL -0.3 — 08 \%

DC OPERATING CHARACTERISTICS

Characteristic Symbol Min Typ Max Unit

Input Current (Vin =010 5.5V} fin -10 — 10 HA
Output High Voltage (IoH = -220 uA) VOH 2.4 — — Vv
Output Low Voltage (IoL = 3.2 mA} VoL — — 0.4 v
Oulpu: Leakage Current (Three-State) Lo -10 — 10 HA

(E=2.0V,Vout=0V1to55V) .
Supply Current — Active* lcc — 25 40 mA

(Minimum Cycle Rate)
Supply Current — Standby IsB — 7 10 mA

(E=Vin) b )

*Current is proportional to cycle rate.

CAPACITANCE (f=1.0 MHz, Tp =25°C, periodically sampled rather than 100% tested)

Characteristic Symbol | Max | Unit
input Capacitance - Cin 8 pF
Output Capacitance ) Cout 15 pF
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AC OPERATING CONDITIONS AND CHARACTERISTICS
Read Cycle

RECOMMENDED AC OPERATING CONDITIONS
(TA=0to 70°C, Vcc=5.0 V £ 10%. All timing with t, = ty= 20 ns, loads of Figure 1)

o Symbol MCM68364-20 | MCM68364-25 | MCM68364-30
Parameter Standard Alternate Min Max Min Max Min Max | Unit
Chip Enabie Low to Chip Enable Low of tELEL . tcye 300 - 375 - 450 | — ns
Next Cycle (Cycle Time} : .
Chip Enable Low to Chip Enable High tELEH tEwW 200 — 250 - 300 - ns
Chip Enable Low to Output Valid (Access) tELQV tEA - 200 — 250 - 300 ns
Chip Enable High to Output High Z (Off Time) tEHQZ tEHZ 10 60 - 60 - 75 ns
Chip Enable Low to Address Don't Care (Hold) tELAX tAH 60 -~ 60 - 75 — ns
Address Valid to Chip Enable Low (Address Setup)| tAVEL tAS 0 - 0 - 0 ~ ns
Chip Enable Precharge Time tEHEL tep 100 - 125 - 150 - ns
TIMING DIAGRAM
tELEL !
’ _ MH— !
CHIP ENABLE, E
ViL— k
tELEH | tEHEL
tAVEL
VIH—
ADDRESS, A
vViL—
- tELQv -
’ VOH— : \
DATA QUTPUT, Q - High Z VALID High Z+
vVoL— /
FIGURE 1 — AC TEST LOAD
WAVEFORMS
Waveform Input’ Output
50V Symbotl » .
MUST BE WILL BE
RL=12k . — VALID VALID
. " CHANGE WILL CHANGE
Test Point MMD6150 m FROMHTO L FROM H TO L
. or Equiv .
CHANGE WILL CHANGE
100 pF* 109k M FROM L TOH FROM L TO H
MMD7000 ‘ N'T CARE CHANGING
or Equiv : ZXZSZE E:Sv CHC:t\TGE - H:T’\"ATIE
— h PERMITTED UNKNOWN
’ G
*Includes Jig Capacitarice ’ ) ’ IMP:lIIlAHNCE
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PRODUCT DESCRIPTION

This Motorola MOS Read Only Memory (ROM), the
MCM68364, is a clocked or edge enabled device. It makes
use of virtual ground ROM cells and clocked peripheral cir-
cuitry, allowing a better speed-power product.

The MCM#68364 has a period during which the non-static
periphery must undergo a precharge. Therefore, the cycle
time is slightly longer than the access time. It is essential that
the precharge requirements are met to ensure proper address
latching and avoid invalid output data. Once the address
hold time has been met, new address information can be
supplied in preparation for the next cycle.

CUSTOM PROGRAMMING

By the programming of -a single photomask for the
MCM68364, the customer may specify the contents of the
memory.

Information for custom memory content may be sent to
Motorolain one Qf two forms (shown in order of preference):

1. EPROMs — one 64K (MCM68764), two 32K, or four

16K {(MCM2716' or TMS2716).

2. Magnetic Tape — 9 Track, 800 bpi, odd parity written

PRE-PROGRAMMED MCM68364P25-3

The — 3 standard ROM pattern contains log (base 10) and
antilog (base 10} lookup tables for the 64K ROM.

Locations 0000 through 3599 contain log base 10 values.
The arguments for the log table range from 1.00 through
9.99 incrementing in steps of 1/100. Each log value is
represented by an eight-digit decimal number with decimal
point assumed to be to the left of the most significant digit.

Antilog (base 10) are stored in locations 4096 through
8095. The arguments range from .000 through .999 in-
crementing in steps of 1/1000. Each antilog value is
represented by an eight-digit decimal number with decimal
point assumed to be to the right of the most significant digit.

Locations 3600 through 4095 and 8096 through 8191 are
zero filled. .

All values are represented in absolute decimal format with
eight digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

Example:
log1g (1.01) = .00432137 decimal

in EBCDIC character code. Motorola’'s R.0.M.S. for- Address Contents

mat. 4 0000 0000
5 0106 0011
6 0010 0001
7 0011 011

M6800 MICROCOMPUTER FAMILY
BLOCK DIAGRAM
MC6800 READ ONLY MEMORY

Microprocessor

Random
Access
Memory

Interface
Adapter

Interface
Adapter
JV Y
Address Data
Bus Bus

Modem

BLOCK DIAGRAM

Data Bus

Memory Address
and Control
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MCM68365

64K BIT READ ONLY MEMORY

The MCMB68365 is a mask-programmable byte-organized memory
designed for use in bus-organized systems. It is fabricated with
N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibility with TTL, and needs no
clocks or refreshing due to its static operation.

The ‘memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. The active level of the
Chip Enable input and the memory content are defined by the user. The
.Chip Enable input deselects the output and puts the chip in a power-

. down mode.
. @ Fully Static Operation
® Automatic Power Down
@ Low Power Dissipation — 125 mW Active (Typical)
25 mW Standby (Typical)
Single +10% 5-Volit Power Supply
High Output Drive Capability (2 TTL Loads)
Three-State Data Output for OR-Ties
Mask Programmable Chip Enable
TTL Compatible
Maximum Access Time — 250 ns — MCM868365-25
300 ns — MCM68365-30
350 ns —~ MCM®68365-356
® Pin Compatible with 16K — MCM68A316E and 32K — MCM68A332,
64K — MCM68364, MC68366 Mask-Programmable ROMs

MOS

(N-CHANNEL, SIUCQN-GATE)

8192 x 8-BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 709

PIN COMPATIBLE ROM FAMILY
(INDUSTRY STANDARD PIN-OUTS)

MCMe8366

MCMG68A316E

PIN ASSIGNMENT

A6Q2 A8
AS(]3 A9
Aall4 A12
A3ls E
AZ] 6 A10
A7 Al
Aof}s Q7
9

aog} Qs
Q1] a5
Q2] Q4

PIN NAMES

Address

Chip Enable

Data Output

+5V Power Supply|
Ground

This device contains circuitry to protect the
inputs - against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high im-
pedance circuit.
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BLOCK DIAGRAM

A0 8 — 9 D0

A2 6 — — 11 D2

A3 5 ~—i . Memory . 3-State
A4 4— . Matrix . Output | > }i 8‘:
A5 3 -— Address . (8192x8) | Buffers > 15 D5
A6 21 Decode S . > 16 D5
2; 2;—— L [——>» 17 D7
A9 22 — r
A0 19 —
Al1 18 —
A2 21

i Ve =Pin 24
*E 90 é Vsg =Pin 12

* Active leve! defined by the user.

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Supply Voltage Vee ~1.0t0+7.0 v
Input Voltage Vin -1.0to+7.0 \2
Operating Temperature Range TA - 0to +70 °C
Storage Temperature Range . Tstg -65to +150 °C

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reliability

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter . |Symbol |- Min | Typ | Max |Unit| Notes
Supply Voltage
(F\)/F:;Z; mustgbe applied at least 100 us before proper device operation is achieved) Vee 45 150 55 v -
Input High Voltage VIH 20 | = 5.5 v B
Input Low Voltage ) ) ) Vi |-05] - | 08
DC OPERATING CHARACTERISTICS
Characteristic ’ Symbol| Min | Typ | Max |Unit] Notes
Input Current (Vi =010 5.5 V) : lin -101] - 10 {pA 1
Output High Voltage (Iop = — 205 pA) ) VOH 24 | — — \ -
Output Low Voltage (Igt =3.2 mA) VoL - — 104 |V —
Output Leakage Current (Three-State) (E=2.0 V, Vout=0.4V t0 24 V) ILo -10 ] — 10 |pA 2
Supply Current — Active (Vce=5.5 V) Icc = 25| 60 |mA 3
Supply Current — Standby (Vcg=5.5 V) Isg - 4 15 |mA 4
CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
Input Capacitance Cin 75 pF
Output Capacitance . ) Cout 125 pF

Notes: 1. Measured a) forcing V¢ on one input pin at a time while all others are grounded, and
b) maintaining 0.0 V on one pin at a time while all others are at Vcc=4.5V and 5.5 V.
2. Measured a} with AO-A12=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with A0-A12=Vgg and forcing 2.4 V on one output at a time while all others are held at0.4 V (Vcc=4.6V and 5.5 V)
3. Measured with the Chip Enabied (E= V|| ) addresses cycling, and the output unloaded.
4. Measured with the Chip Disabled (E= V1) and the outputs unloaded.
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

READ CYCLE (See Notes 5, 6)

Symbol MCM68365-25 | MCM68365-30 | MCM68365-35

Parameter Standard Alternate Min Max | Min Max Min Max | Units
Address Valid to Address Don’t Care tAVAX tcye 250 - 300 - 350 - ns
{Cycle Time when Chip Enable is held Active)
Chip Enable Low to Chip Enable High tELEH tEw 250 - 300 -~ 350 - ns
Address Valid to Output Valid (Access) tavav tAA —- 250 | . — 300 - 350 ns
Chip Enable Low to Qutput Valid (Access) tELQv tEA - 250 - 300 - 350 ns
Address Valid to Output Invalid tAVQX tDHA 2 | = 20 - 20 - ns
Chip Enable Low to Output Invalid teLQX teLz 10 — 10 - 10 - ns
Chip Enable High to Output High-Z tEHQZ tEHZ 10 80 10 80 10 80 ns
Chip Selection to Power Up Time tELICCH tpy 0 - 0 - 0 - ns
Chip Deselection to Power Down Time tEHICCL tPD - 100 - 100 - 120 ns

Notes: 5. Chip Enable {E) is represented as active low for illustrative purposes.
8. AC Test Conditions

Input Transition Times: 5 ns<t,=t<20 ns

Temperature: TA=0°C to 70°C

Load Shown in Figure 1

Vee=5.0V 1 10%

Input Pulse Levels: V| =~05Vto08YV

ViH=2.0V toVce

Measurement Levels: Input=1.5V
Output Low=0.8 V
Output High=2.0 V

READ CYCLE TIMING 1 > .
(E Held Low) { AVAX

A {Address) 3& o
ViL
[€———tAVQY ———}
fe——tAVQX
Q (Data.Out) Previous Data Valid Data Valid :\\58?

READ CYCLE TIMING 2

A (Address) XXXXX}L Address Valid V'H
I

. tELEH =
_ — ——V
E (Chip Enable) K i, "
' ViL
Je——— LoV — —»{ (EHOZ fe—
[e—teLOX
-Q (Data Out) —HighZ Data Valid Hi-Z
—>» 'ELICCH p— —»| lEHICCL |<__
Vee [ e e S —
Supply - A ) 3k__
Current 'SB .

FIGURE 1 — AC TEST LOAD

50V
RL=1.2k
Test Point MMD6150
or Equiv.
130 pF*
MMD7000
*Inciudes Jig or Equiv.
Capacitance = =
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FIGURE 2 — ADDRESS ACCESS TIME
VERSUS TEMPERATURE

220
210

5.5 v‘ﬁ

X/

200
190

"~ A s0v
7

180

170

160

4.5V
150}

140
130

tAvQv ADDRESS ACCESS TIME (ns)

120

10

100
- g° 25¢ 70° 100°

Ta, AMBIENT TEMPERATURE (°C)

125°

FIGURE 3 — Icc SUPPLY CURRENT
VERSUS TEMPERATURE

27 1
z 26\ vee=5.0V
5 25 AN Icc varies +5% from
& 2 this curve with 4.5 to 5.5
5 valt Vg,
2
T 2
3 2 ™~
2w
=19
o
g 18
8 17
16
15
-40° 0° 25° 70° 100° 125°

TA, AMBIENT TEMPERATURE (°C)

FIGURE 4 — 1gg STANDBY CURRENT
VERSUS TEMPERATURE

1sg vs. TEMP.

Z g |
g 55 I
= Veo=5.0 v
Z X
E 5.0 \ 1gg varies +3% from —
S this curve with 4.5 to 5.5
= voits Vgg.
%45
@ \
g N
Z 40
8 N
2
% 35 —
2

30

-40° 0° 25° 70° 100°  125°

Ta, AMBIENT TEMPERATURE (°C)

PRE-PROGRAMMED MCM68365P35-3, P30-3, P25-3

The —3 standard ROM pattern contains log {base 10) and
antilog (base 10) lookup tables for the 64K ROM.

Locations 0000 through 3599 contain log base 10 values.
The arguments for the log table range from 1.00 through
9.99 incrementing in steps of 1/100. Each log value is
represented by an eight-digit decimal number with decimal
point assumed to be to the left of the most-significant digit.

Antilog (base 10} are stored in locations 4096 through
8095. The arguments range from 0.000 through 0.999 in-
crementing in steps of 1/1000. Each antilog value is
represented by an eight-digit decimal number with decimal
point assumed to be to the right of the most-significant digit.

6-45

Locations 3600 through 4095 and 8096 through 8191 are
zero filled.

All values are represented in absolute decimal format with
eight digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

Example: log10(1.01) =0.00432137 decimal

Address |  Contents
4 0000 0000-
5 0100 0011
6 0010 0001
7 0011 01




MCM68365

CUSTOM PROGRAMMING

By the programming of a single photomask for the
“MCM®68365, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM683656

should be submitted on'an Organizational Data form such as’

that shown in Figure 5.

Information for custom memory content may be sent to
Motorola in one of two forms (shown in order of preference}:

1. EPROMs — One 64K or two 32K.

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter code. Motorola R.0.M.S. format. .

" FIGURE§ — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68365 MOS READ ONLY MEMORY

Customer:
Company Motorola Use Only:
Part No. Quote:
Originator Part No:
Specif. No:
Phone No.

Enable Options:

Active High Active Low

Chip Enable D D

Device Marking Requirements .
The customer marking requirements are restricted to these limits:

1) Four lines maximum (including date code}
2) Not more than 16 characters per line

Hininin
00
00
100
N
00
N
L1000
HiNnin
oo
100
OO0
NN

HiNInn

00
HiNININ
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MCM68366

64K BIT READ ONLY MEMORY

The MCM68366 is a mask-programmable byte-organized memory
designed for use in bus-organized systems. It is fabricated with
N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibility with TTL and needs no
clocks or refreshing due to its static operation.

The memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. The active level of the
Output Enable input and the memory content is defined by the user.
The Output Enable input deselects the output.
® Fully Static Operation
Fast Data Valid Time for High Speed Microprocessors
Low Power Dissipation — 125 mW Active (Typical)

Single +10% 5-Volt Power Supply
High Output Drive Capability (2 TTL Loads)
Three-State Data Output for OR-Ties
Mask Programmable Output Enable
TTL Compatible
Maximum' Access Time — 150 ns from Output Enable
' 250 ns from Address — MCM68366-25
300 ns from Address — MCM68366-30
350 ns from Address — MCM68366-35
Pin Compatible with 8K, 16K, and 32K — Mask-Programmable RCMs
Pin Compatible with MCM68766 64K EPROM

MOS

(N-CHANNEL, SILICON-GATE)

8192x 8-BIT
READ ONLY MEMORY

P SUFFIX

CASE 709

PIN COMPATIBLE ROM FAMILY
(INDUSTRY STANDARD PIN-OUTS)

64K
A7 hVee
A6 has 32K
AS 2201A9
A4 21pA12
A3 200E
A2 19A10
A1 ‘l18pA11
A0 ba7
Qo Q6
at 50Q5
Q2 141Q4
Vss 13pQ3
MCM68364
MCM68365

MCMG68A332

MCMBEBA316E 13hQ3-

MCMGE8A308

" PIN ASSIGNMENT

A7l @
As(]
As(]
A4
A3
A2l
Al
A0Q
Qof
aifio
Qg
Vssl

Output Enable

Q0-Q7......Data Output
Vee...... +5 V Power Supply
Vgs...... Ground

This device contains circuitry to protect the
inputs against damage due to high static

" voltages or electric fields; however, it is ad-

vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high im-
pedance circuit.

6-47

PLASTIC PACKAGE




MCM68366

BLOCK DIAGRAM

‘A0 8 —]
At 7 — > M’E:i o1
:§ 2 — . “ o 11 D2
- emory ) 3state b 313 D3
A4 4 —-{ g::;s: . Matrix . output 314 Da
A5 3 —] o JErozxs Buffers | 315 D5
—_— *
a1 e 3
A8 23 — | - ——
A9 22 — A
A10 19 —]
A11 18 —]
A12 21 —
620 Vec=Pin 24
Vgg=Pin 12
*Active Level Defined by the User
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit
Supply Voltage Vee ~10t0o +7.0 \
input Voltage . Vin -1.0t0 +7.0 \
‘Operating Temperature Range TA 0to +70 °C
Storage Temperature Range Tstg —651t0 +150 °C

Note: [Permanent device damage may occur if ABSOLUTE MAXiMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-

fect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Fuil operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ | Max { Unit| Notes
Supply Voltage
(Ve must be applied at least 100 us before proper device operation is achieved) Vee 45 15055 v B
Input High Voltage Vi4 20 | — 5.5 v
Input Low Voltage ViL -05{ — 0.8
DC OPERATING CHARACTERISTICS
Characteristic Symbol | Min | Typ | Max | Unit | Notes
Input Current (Vin=0 to 5.5 V} tin 10| - 10 | pA 1
Qutput High Voltage (IgH= — 205 uA) VOH 24 | —~ - \ -
Output Low Voltage (Ig|. =3.2 mA) VoL — - o4 Vv -
Output Leakage Current (Three-State) (G=2.0 V, Vout=0.4 V t0 2.4 V) ILo -10| - 10 | pA 2
Supply Current (V=55 V) - Icc - 25 |1 80 | mA 3
CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested)
Ch stic Symbol | Max Unit
Input Capacitance Cin 7.5 pF
Output Capacitance Cout 12.56 pF

Notes: 1. Measured a) forcing V¢ on one input pin at a time, while all others are grounded, and

: b) maintaining 0.0.V on one pin at a timeé, while all others are at Vcc=4.5V and 6.5 V.
2. Measured a)'with AG-A12=Vgg and forcing 0.4 V on one output at & time while all others are held at 2.4 V, and

bl with AG-A12= Vgg arid forcing 2.4 V on one output at a time while all others are held at 0.4 V(Vcc=4.5Vand 5.5 V).

3. Measured with the Output Enabled (G=V|(), addresses cycling and the outputs unloaded.
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)
READ CYCLE (See Notes 4, 5)

Symbol MCMB8366-25 | MCM68366-30 | MCM68366-35
Parameter Standard | Alternate | Min | Max Min Max Min | Max | Unit -
Address Valid to Address Don't Care tAVAX tcyc 250 - 300- - 350 - ns
({Cycle Time when Output Enable is Held Active)
Address Valid to Qutput Valid (Access) tAvav tAA — 250 — 300 | -~ 350 ns
Output Enable Low to Output Valid (Access) tGLQv 1GA - 150 - 150 - 150 | “ns
(Note 6) )
Address Valid to Output Invalid tAVAX DHA 10 - 10 — 10 — ns
Output Enable Low to Qutput Invalid t1GLAX tGLz 10 — 10 - 10 - ns
Output Enable High to Output High Z tGHQZ tGHZ 0 80 0 80 0 80 ns
Address Valid to Output Enable Low (Note 7) tAVGL tAS 100 — 150 — . 200 - "ns
Notes: 4. Output Enable {G) is represented as active low for illustrative purposes. '
5. AC Test Conditions
Input Transition Times: b ns<t=t%<20 ns
Temperature: TA=0°C to 70°C
Load Shown in Figure 1
Vee=5.0V £10%
Input Pulse Levels: Vj=-05V t0 0.8V
ViH=2.0V to Vcc
Measurement Levels: input=15V
Output Low=0.8V
Output High=2.0V
6. tgLQV = 120 ns'is also available.
7. A faster minimum time is allowed, but the timing must then be referenced to tayQy and tavQx-
READ CYCLE TIMING 1 Ul .
(G Held Low) < TAVAX - ,
A (Address) B3 X "
ViL
e 1AVQV ———!

je—1AVQX
- -V
Q (Data Out) Previous Data Valid Data Valid OH

<. =VoL
READ CYCLE TIMING 2 [€—tAVGL ’
- ViH
A (Address) Address Valid
ViL
— ) oy ViH
G {Output Enable) - -
. . viL
[€——1GLQV ' —» IGHQZ |[€&—
[— 'GLOX"'—HJ .
Q (Data Out) High Z = DataValid HighZ

FIGURE 1 — AC TEST LOAD

50V

R =12k
Test Point MMD‘51_5O

or Equiv.

130 pF* "7k
MMD7000
or Equiv.
*Includes Jig Capacitance
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FIGURE 2 — ADDRESS ACCESS TIME
VERSUS TEMPERATURE

I 55V ]~/

210 / //

[N
(=
S

Y | B
190 A~ As50v

180 — A7

10
/0

1 A
/ //

I 45V

-
o
=]

140

130
120

tAvQV ADDRESS ACCESS TIME (ns)
2
S

110F'

100

-40° 0° 25° 70° 100°  125°
Ta, AMBIENT TEMPERATURE (°C)

FIGURE 3 — Icc SUPPLY CURRENT
VERSUS TEMPERATURE

2 | ]
\ Vee=5.0V

26 -

25 \ icc varies +5% from —

7 this curve with 4.5 to 6.5 _ |

B volt Vge.
23 AN «

20 AN
19 T~
18 - -
17
16

15—40“ 0° 25° 70°- 100°  125°
Ta, AMBIENT TEMPERATURE (°C)

1gC. OPERATING SUPPLY CURRENT (mA)

FIGURE 4 — OUTPUT ENABLE ACCESS
VERSUS TEMPERATURE

tGLay VS. Temp.

5126
=
H
= 100
2 s
] 55V
g 75 L —1—
@
§ —
5 50
a.
5
=]
= 25
E
u—4ﬂ° 0° 25° 70° 100°  125°

TA, AMBIENT TEMPERATURE (°C)

PRE-PROGRAMMED MCM68366P35-3, P30-3, P25-3

The — 3 standard ROM pattern contains log (base 10) and
antilog (base 10) lookup tables for the 64K ROM.

Locations 0000 through 3599 contain log base 10 values.
The arguments for the log table range from 1.00 through
9.99 incrementing in steps of 1/100. Each log value is
represented by an eight-digit decimal number with decimal
point assumed to be to the left of the most-significant digit.

Antilog (base 10) are stored in locations 4096 through
8095. The arguments range from 0.000 through 0.999 in-
crementing in steps of 1/1000. Each antilog value is
represented by an eight-digit decimal number with decimal
point assumed to be to the right of the most-significant digit.

6-50

Locations 3600 through 4095 and 8096 through 8191 are
zero filled.

All values are represented in absolute decimal format with
eight digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

Example: logjg (1.01) =0.00432137 decimal

Address I Contents
4 0000 0000
5 0100 0011
6 0010 0001
7 0011 ot11
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CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM68366, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM68366
should be submitted on an Organizational Data form such as
that shown in Figure 5.

Information for custom memory content may be sent to
Moterola in one of two forms.(shown in order of preference):

1. EPROMs — one 64K or two 32K.

2. Magnetic Tape

9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola’s R.0.M.S. format.

FIGURE 5 — FORMAT FOR PROGRAMMING GENERA!.. OPTIONS

ORGANIZATIONAL DATA
MCM68388 MOS READ ONLY MEMORY

Customer:
Company Motorola Use Only:
Part No Quote:
Originator. Part No:
Specif. No:
Phone No

Enable Options:

Active High Active Low

Output Enable D D
Device Marking Requirements

The customer marking requirements are resetricted to these limits:
1) Four lines maximum (including date code)
2) Not more than 16 characters per line

OO00
0000
o000
0000
ooo0
o000
0000
o000
ooog
0000
o000
oooo
oooo
ooog
OO00
oOoo0
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MCM68367

[ v Advance Information

64K BIT READ ONLY MEMORY

The MCM®68367 is a mask-programmable byte-organized memory
designed for use in bus-organized systems. it is fabricated with
N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibility with TTL and needs no
clocks or refreshing due to its static operation.

The memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. This 8K x 8-bit ROM is
organized into two 4K pages that are accessed by two user defined
address codes. The active level of the Chip Select inputs and the
memory content are defined by the user. The Chip Select inputs
deselect the output.

@ Fully Static Operation

® Fast Data Valid Time for High Speed Microprocessors
@ Page-Mode Organized Memory

® Low Power Dissipation — 126 mW Active (Typical)

® Single +5% 5-Volt Power Supply

@ Three-State Data Output for OR-Ties

® Mask Programmable Chip Selects

® TTL Compatible

{N-CHANNEL, SILICON-GATE)
8192 x 8-BIT

READ ONLY MEMORY
(PAGE MODE)

P SUFFIX
PLASTIC PACKAGE
CASE 709

FIGURE 1 — BLOCK DIAGRAM

A0 8 > fb——3 9
Al 7 > t—— 10
A2 6 Memory P| Three-State > 11
A3 5 gt;?:;eds: Matrix »  Output: [ 13
A4 4 (8192 8)" Buffers | 14
A5 3 > > 15
A6 2 > 3 16
A7 1 > F—>» 17
A8 23 A
A8 22
A10 __AI2i**
Alt
Decode
Flip
Reset | Flop "_'—
Si* 20 t
S2* 21
Vee=Pin 24
Vgs=Pin 12

* Active Level Defined by User
* * A12i—High Order Address Not User Accessible

PIN ASSIGNMENT

A75 1o vee
asll2 23[1a8
A5{3 22{1 A9
A4ll4 21{1s2
A3(]s 208 S1
A6 19lA10
A7 18 AN
v Aoljs 178a7
aoJs . 16 f1a6
Qi 15 {105
Qzfn 14[las
Vgsflr2 13ga3

PIN NAMES

AQ-A11.. Address

S1, 82 .Chip Select

CQ0-Q7..ie Data Output

vee... ..+5V Power Supply

VSS iiirieeieiiiieiieciinns Ground

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high im-
pedance circuit.

This document contains information on a new product. Specifications and information
herein are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note 1)

Rating Symbol Value Unit
Supply Voltage vVee -1.0t0 +7.0 \
Input Voltage Vin -1.0to0 +7.0 vV
Operating Temperature Range TA Oto +70 °C
Storage Temperature Range Tstg -65to +150 °C

Note: 1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted
to RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could
affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Nom| Max | Unit| Notes
upply Voltage’
(Ve must be applied at least 100 us before proper device operation is achieved) vee 475 |50 (525 v B
Input High Voitage - ViH 221 - tVce
input Low Voltage ViL |-056) — 0.8 v
DC OPERATING CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit | Notes
Input Current (Vin=0105.25V, Vcc=4.7510 5.25 V) lin —-10 — 10 pA 2
Output High Voltage {IoH = — 100 pA) VOH 24 - - \ -
Output Low Voltage (igL =1.6 mA) VoL — - 04 \ -
Output Leakage Current (Three-State) (S1, S2=08V, Vo;t1=0.41024 V, ILo -10 - 10 #A 3
Vee=4.7510 5.25 V)
Supply Current (Vcc=5.25 V) icc - 25 100 mA 4
CAPACITANCE (f=1.0 MHz, TA=25°C, periodically sampled rather than 100% tested)
Ch istic . . Symbol Max Unit
Input Capacitance Cin 7.5 pF
Output Capacitance Cout 125 pF

Notes: 2. Measured a) forcing V¢ on one input pin at a time, while all others are grounded (VsS), and
b) maintaining 0.0 V (Vgg) on one pin at a time, while all others are at Vcc=4.75V and 5.26 V.
3. Measured a) with A0-A11=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with AG-A11=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vcc=4.75 V and 5.25 V).
4. Measured with the chip selected (S1, S2 active), addresses cycling and the outputs unloaded.

FIGURE 2 — AC TEST LOAD

50V

RL=24K

Test Point MMD6150
or Equiv.

*100 pF 24K
MM D7000

or Equiv.

*Includes Jig Capacitance
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Fuli operating voltage and temperature range unless otherwise noted)

READ CYCLE (See Notes 5, 6)

Notes: 5. Chip selects S1 and S2 are represented as active high for illustrative purposes.

6. All times are guaranteed with worse case DC levels.
Input transition times: ty=tf= 156 ns max.
Temperature: TA=0°C to 70°C = "
Load Shown in Figure 2
Vee=5.0V £5%

Input Pulse Levels: Vj =08V or —0.5V
ViH=22V or5.25V
- Measurement Levels: Input=1.6V
Output Low=0.8 V
Output High=2.0V
7. Except during page transition cycle.

8. tAVSH=tAVQV - tSHQV

Symbol
Parameter Standard |Alternate | Min Max Unit Notes
Address Valid to Address Don’t Care tAVAX | tCcYc 840 - ns -
(Cycle Time when Chip Select is Held Active) .
Address Valid to Output Valid 1AVQV tAA — 450 ns 7
Chip Select to Output Valid tsSHQV tSA — 450 ns 7
Address Valid to Chip Select High tAVSH tAS - — ns 8
Address Valid to Output Invalid tAVOX | tDHA 10 — ns —
Chip Select to Output Invalid 1SHQX | tsiLz 10 - ns —
Chip Deselect to, Qutput High Z tsLQz | tSHz 0 150 ns -
Address Valid to Output-Valid During Page Transition Cycle tAvVQVP | tAAP - 800 ns 9
Chip Select High to Output Valid During Page Transition Cycle tsHave | tsAp — 800 ns 9
Chip Select High to Chip Select-Low ) tSHSL 1ISW 450 - ns 10

9. During a page transition, outputs are valid only for the new page. For example: "'FF8" when applied in page 1 will give valid output
only for page O (FF8). it is recommended that page 0 and page 1 have the same data for addresses FF8 and FF9.

10. During page transition cycle.

READ CYCLE TIMING 1 < tAVAX >
(S1, S2 Held High) VIH

A (Address) }L Vi

e tAyQY *

e tAVOX

. - - - VoH
Q (Data Out} Previous Data Valid Data Valid

i VoL
READ CYCLE TIMING 2 [€e— tAVSH
- VIH
A (Address) Address Valid
ViL
tSHSL. >
S1, 82
(Chip Select) ¥ ViH
R
ViL

l&e———t5HQy * ———> tSLQz €—

[ tSHQX —}
Q (Data Out) High Z Data Valid p—— High Z

*During page mode transitions:

For tavQy refer to tayQyp and for tSHQy refer to tSHQVP.
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FUNCTIONAL DESCRIPTION

The MCM68367 is an 8K x 8 bit “page mode” Read Only
Memory (ROM) segmented into two 4K byte pages for use in
systems with limited addressing capability. With this con-
figuration, the MCMB68367 looks like a 4K x 8 bit ROM from
the bus operation standpoint and has the added advantage
of two chip selects. The added chip select is gained by giving
up the upper order address line (A12), which is normally re-
quired by an 8K x8 ROM. To switch pages, the user inputs a
certain address combination (which has been predetermined
by the user and programmed into the device during wafer
fabrication), which sets or resets an internal flip flop. This
will cause the high order address bit A12i to be set to a logic
0 or 1 {page O or 1 respectively). The ROM will stay in this
page until it gets the specified address combination for reset-
ting the flip flop and toggling A12i.

Both chip selects must be active for at least 450 ns during
the “'page change” cycles to enable the flip flop. Also, when
the device is powered up, it can come up in either page, so
the user must provide one of his prechosen address com-
binations onto the bus to get into the desired page. After this
occurs the device will stay in the page until the other pro-
grammed address combination occurs. For example, if the
user wants page O (the lower half of the 8K memory, actually
4K) and his chosen page mode pair is FF8 and FF9 (hex), he
must provide FF8 to the address line and have both chip

selects active for at least 450 ns. To get to page 1, he must
provide FF9.

There are eight possible pairs of address combinations
which the customer can chose from and must be specified
when inputting active levels of the chip selects and the bit
pattern to Motorola. (See Figure 3 for the possible pairs.)

It is suggested that the data word (data output) for the
predetermined decoding addresses (in this example FF8 and
FF9) be set the same in both pages. That is, the output of
data for FF8 in page O (OFF8) shouid be the same as FF8 in
page 1 {(1FF8), likewise FF9. The reason for this is that both
memory word locations will be accessed in the same cycle
when changing pages.

As an aid in understanding the functional operation of this
device, please consuit the block diagram of Figure 1.

Example of Operau‘gn:

{Mask programmable page mode pair: FF8 and FF9}

1. Power Up Page undefined

2. Address=FF8 Part is now in page 0

3. Address=000-3FF  Sequencing through 1K bytes on
page 0

4. Address= FF9 Change to page 1

5. Address=000-3FF  Sequencing through 1K bytes on
page 1

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB8367, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM68367
should be submitted on an Organizational Data form such as
that shown in Figure 3.

Information for custom memory content may be sent to
Motorola in one of two forms (shown in order of preference):
1. EPROMs — one 64K, two 32K.
2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola’s R.0.M.S. format.




ROM

MCM68367

FIGURE 3 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68367 MOS READ ONLY MEMORY

Customer:
Company ; Motorola Use Only:
Part No Quote:
Originator Part No:
Phone No Specif. No:
_Ch‘}p Select Options: . v Mask Programmable Page Mode Pairs:
Active High Active Low :?ZQIZ% :fgie;]
Chip Select S1 D [:} ‘ Fro FA1 []
FF2 Fr3 [
Chip Select S2 . ' D D FFa FFs E]
FF6 Fr7 [
FF8 Fro [
FFA Fre [
FFC FrD [
FFE FrE [
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MOS

64K BIT READ ONLY MEMORY o - T
(N-CHANNEL, SILICON-GATE)

The MCMG68368 is a mask-programmable byte-organized memory

designed for use in bus-organized systems. It is fabricated - with 8192x 8-BIT
N-channel silicon-gate technology. For ease of use, the device operates READ ONLY MEMORY
from a single power supply, has compatibility with TTL, and needs no (BANK SELECT)

clocks or refreshing due to its static operation.

The memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. The MCM®68368 is -
organized into 8K x 8 with 12 address lines and a paging system which
segments the memory into eight 1K banks. The active level of the Chip
Select inputs and the memory content is defined by the user.

® Fully Static Operation

@ Fast Data Valid Time for High Speed Microprocessors PLASPTISCUPF:I?AGE
® Bank Select Operation for Use in Address Limited Systems CASE-7§9

® Low Power Dissipation — 200 mW Active (Typical)

® Single +10% 5 Volt Power Supply

® High Output Drive Capability (2 TTL Loads)

® Three-State Data Output for OR-Ties

® Mask Programmable Chip Selects

® TTL Compatible . PIN ASSIGNMENT

.@ Maximum Agcess Time — 200 ns from Selection .

450 ns from Address. LV, .
® Pin Compatible with 8K, 16K, and 32K — Mask Programmable ROMs ce :
® Pin Compatible with MCM68766 64K EPROM A -

§ g A9
BLOCK DIAGRAM S2
St
19 A0 Pointer A10
Select
18 A11 —m] Decode AO ATA2 A3 A4 A1
8 AD —— Q7
7 Al —
6 A2 —— A1Q; — Q6
5 A3 . o -~ Pointer, Q5
4 A4 = Address | Ak Load
3 A5 =i Decode A12; -1~ - Decode 04
2 A6 — ' Q3
1 A7 =—— >
23 A8 10f 3 f‘omters A [
2 A9 — AN ==
A5 =
21 *S82 PIN NAMES
. Address
g g? “9) Chip Selects
Ve = Pin 24 ’ D2 W Qo-Q7.... ..Data Output
Memory ] 3-State Power Supply
Vsg=Pin 12 Matrix ™ Output [T D3 13 Ground
(8192x 8) Buffers {— D4 14
P -3 D5 15
—3» D6 16
: = D7 17

* Active level defined by user.
NOTE: An i subscript denotes an internal address line only.

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note} *

This device contains circuitry to protect the
inputs against damage due to high static

voitages or electric fields; however, it is ad-

vised that normal precautions be taken to

avoid applications of any voitage higher than
maximum rated voltages to this high-

impedance circuit.

Rating Symbol Value Unit
Supply Voltage Relative to Vgg ] vce -101t0 +7.0 Y
Voltage on Any Pin Relative to Vgg Vin: Vout -10t0 +7.0 \
Operating Temperature Range Ta Oto +70 °C
Storage Temperature Range Tstg -65to +160 °C
Power Dissipation Pp 1.0 W

NOTE:

could affect device refiability.

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceed-
ed. Functional operation should be restricted to RECOMMENDED OPERATING CON-
DITIONS. Exposure to higher than recommended voltages for extended periods of time

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Fuli operating voltage and temperature range uniess otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Nom | Max Unit Notes
Supply Volitage
(Ve Must be Applied at Least 100 us vee 45 |°5.0 5.5 \ -
Before Proper Device Operation is Achieved) .
Input High Voltage ViH 2.0 - [vee+1 v _
Input Low Voltage ViL -0.5 - 0.8
OPERATING CHARACTERISTICS
Characteristic Symbol Min Typ Max | Unit | Notes
Input Current (Vi =010 6.5 V) lin -10 - 10 pA 1
Output High Voltage {igy= — 205 uA) VOH 2.4 - ~ Vv -
Output Low Voltage (ip = 3.2 mA} VoL - - 04 \ -
Output Leakage Current {Three-State) Lo -10 - 10 A 2
(S1 or $2=Not Selected, Vout=0.4 V t0 2.4 V)
Supply Current (Vcc=6.5 V) lcc - - 80 mA 3
CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
Input Capacitance Cin 75 pF
Output Capacitance Cout 12.5 pF

NOTES: - 1. Measured a) forcing V¢ on one input pin at a time, while all others are grounded (Vgg), and
bl maintaining 0.0 V (Vgg) on one pin at a time, while all others are at Vec=4.5V and 5.5 V.
2. Measured a) with AO-A11=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with AO-A11=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vcc=4.5 V and

5.5 V).

3. Measured with the chip selected (S1, S2=true), addresses cycling and the outputs unloaded.
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AC OPERATING CONDITIONS AND CHARACTERISTICS

READ CYCLE (See Notés 4, 5)

Symbol MCM68368
Parameter Standard Alternate Min Max | Unit Notes

Address Valid to Address Don't Care

(Cycle Time when Chip Selects are Held Active) TAVAX 1cYe 450 - ns -
Address Valid to Output Valid (Access) tAvVQv tAA - 450 ns -
Chip Select High to Output Valid (Access) tSHQV | tAS = 200 ns -
Address Valid to Output Invalid tAVaX 1DHA 10 - ns -
Chip Select High to Output Invalid 1SHQX WA 10 ns -
Chip Select Low to Output High Z tsLQz 1SHZ 0 175 ns -
Address Valid to Chip Select High TAVSH tAS 250 — ns 6

Notes: ’

4. S1, S2 represented as active high for illustrative purposes.
5. AC Test Conditions
Input transition times: b ns=<t; = tf=< 20 ns.
Temperature: To=0°C to 70°C
Load Shown in Figure 1
Vee=5.0 V+10%
Input Pulse Levels: V)L =-05V 1008V
VIH=2.0V to V¢C
Measurement Levels: Input=15V
Output High=2.0V
Output Low=0.8 V

6. A faster minimum time is allowed, but the tim‘ing must then be referenced to tayQy and tavQx.

FIGURE 1 — AC TEST LOAD

50V
RL=1.2k
Test Point MMD6150

or Equiv.

1 *
30 pF n7k MMD7000

or Equiv.

*Includes Jig Capacitance
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MCM68368

Read Cycle Timing 1

($1, S2 Held High
g e tAVAX »|

AlAddress) ’ Address Valid

fe———— tAVQY ————]
f—— TAVOX 3]

Q(Data Out) Previous Data Valid Data Valid
Read Cycle Timing 2 B TAVAX > !
tAVSH |—
AlAddress) Address Valid ;E(

sise ] e
(Chip Select) fe—— 1SHQV ———3»
le— tsHax : < sL0z >

Q(Data Out) Data Valid b—  High
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MCM68368

FUNCTIONAL DESCRIPTION (Reference Block Diagram)

The MCM®68368 is organized into 8K x 8 bit bytes. Twelve
address lines are available and 4K bytes can be addressed at a
time. A paging system is used which segments the memory
into eight 1K banks. The upper 1K banks are always resident
and the other 7 banks are accessed through pointers. The
pointers contain three bits which-define the internal 3 upper
address bits (A12;, A11j, A10j). Note that these 3 bits are not
directly accessable to the user. There are a total of 3
pointers.

The pointers are loaded as follows: A11 through AS are set
to logic 1s; A4 and A3 select the pointer (see Table 1). A2,
A1, A0 are the contents loaded to the pointer which deter-
mine which bank is to be selected (see Table 2).

TABLE 1

Ad A3 Pointer

0 0 0

0 1 1

1 o] 2

1 1 X (No Pointer Will Be Loaded)
TABLE 2

A2 Al A0 Bank

0 0 0 0

0 0 1 1

0 1 0 2

0 1 1 3

1 0 0 4

1 0 1 5

1 1 0 6

1 1 1 7 (Resident)

Example 1: Suppose FF3 {Hexadecimal) is addressed

A11 A10 A9 A8 A7 A5
LI S S

A4 A3
10

A2 A1 A0
0o 1 1
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This will load the information for selecting bank 3 (A2=0,
Al1=1, A0=1} into pointer 2 (A4=1, A3=0). Note that the
outputs seen from this address will be from the resident
bank, not from bank 3. This means that when A11 through
Ab are logic 1s that this is a write only condition for the
pointer. Also, when A11 and A10=1, the internal address
bits A12j, A11j, A10; are set to logic 1s which denotes the
resident bank. ‘

The banks are accessed as follows: A11 and A10 deter-
mine which pointer is used to choose the bank (see Table 3),
A9-AQ determine the address in the bank.

TABLE 3
AN A10 Pointer
0 0 0
0 1 1
1 0 2
1 1 None (Resident Bank Only)

Example 2: Suppose that on the following cycle, after that
of Example 1, the address 900 (hex) is loaded to

the ROM.
A11A10|A9 AB|A7 A6 A5 A4{A3 A2 Al A0
t 0|0 1|0 O O OO O O O
2 1 0 0

Pointer 2 will be chosen {A11=1, A10=0). Thus, bank 3 is
accessed because the code for the particular bank was con-
tained in pointer 2. The address 100 is accessed in bank 3,

Chip Select (Reference Block Diagram)

This device utilizes two chip selects to create four different
select codes. The selects serve as two gating functions: (1)
both selects must be active true to enable the outputs; other-
wise, the outputs are in a high impedance state (see AC
Operating Conditions and Waveforms); (2) both selects must
be active to write to a pointer; thus, the device cannot be
deselected while loading contents into the pointers.




@ MOTOROLA MCM68369

’ Advance Information J ;
: NMOS
64K BIT READ ONLY MEMORY (N-CHANNEL, SILICON GATE)
The MCM68369 is a MOS.mask programmable byte-oriented, Read- 8192 x 8 BIT
Only Memory (ROM). The MCM®68369 is organized as 8K x 8 and is READ ONLY MEMORY

fabricated using Motorola’s high performance N-channel silicon gate
technology. This device is designed to provide maximum circuit density
and reliability with the highest possible performance. It remains fully

compatible with TTL inputs and outputs while maintaining low power
dissipation and wide operating margins. The MCM68369 also contains

circuitry for current surge suppression which maintains the chip in an
internal deselect mode until VcC approaches 2.5 volts, at which time
the chip is internally selected.
The active level of the Chip Selects, along with the memory contents,
. are defined by-the user.
® Single + 5 Volt (+£10%) Supply
® Fully Static Periphery — No Clocking Required on Chip Selects P SUFFIX
® Power Dissipation . LR PLASTIC PACKAGE
80 mA Active (Maximum) {Unloaded) CASE 710
® Program Layer Late in Process for Quick Turnaround Time

® Maximum Access from Address

100 ns — MCM68369P20 ;
120 ns — MCM#68369P25 ’ PIN ASSIGNMENT
150 ns — MCM68369P30

® Maximum Access from Chip Select

80 ns — MCM®68369P20 . i \/
100 ns — MCM68369P25 nelt e flvee
. 120 ns — MCM68369P30 A2 2 27psi
® The Active Level of All Four Chip Selects are Mask Programmable, A7 (03 26;13_2
with a Don’t Care Mask Option on Chip Selects S1 and S2 26 (a 251 8
® 28-Pin JEDEC Standard Package and Pinout
A5 Qs - 24 g A9
A4 []6 230 AN
A3ll7 220153
BLOCK DIAGRAM A28 nhato
A0 10 — > —11 Q0 A1Q)o 20p534
Al 9 — Memory 2Swe P12 Q1 2010 190 a7
A2 8 —~— X Output [—>13 Q2
A3 7 Address | ® | Matrix | e Ut 15 03 ao g1t 18[1 a6
Decode | ® |(8,192x8)] e | Buffers 16 04
A6 . . —> 16 a1 g2 170 as
A5 5 F—»17 Q5
26 4 18 Q5 Q2013 16[J Q4
A7 3— L» F—»19 Q7 vss Qs 15503
A8 25 —-
A9 24 —
A10 21 —
A11 28 —
A2 2 — PIN NAMES
%357 Address
a(-%1 gg 51,52, 53 Chip Selects
*$ 26 ... Data Output
*57 27 VCCf Pin 23 vee.... +5V Power Supply
Vgs=Pin 1 Vss. Ground

* Active level defined by the user.

This documen_t contains information on a new product. Specifications and information herein
are subject to change without notice.

6-62



MCM68369

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value - Unit This device contains circuitry to protect the
Supply Voltage Relative to VSS Vee -1.010 +7.0 Y; '"pl‘"s agams;t d?ngé f""‘e to high ?132"5
Voltage on Any Pin Relative to VSS Vin. Vout] —1.0to +7.0 % voltages or electric fialds; however, it is ad-

vised that normal precautions be taken to

Operating Temperature Range TA Oto +70 °c avoid applications of any voitage higher than
Storage Temperature Range Tstg —65 to + 150 °c maximum rated voltages to this high-
Power Dissipation PD 1.0 w impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability. '

DC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voltage and temperature range uniess otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol| Min {Nom| Max [Unit] Notes
Supply Vol
(F\’/Dc\é mu'sa\gse applied at least 100 us before proper device operation is achieved) vee 451501 55 M 17
input High Voltage VIH 20 |- | Vcc v _
Input Low Voltage ViL -05] - | 08,
DC OPERATING CHARACTERISTICS
Characteristic Symbol| Min | Typ| Max [Unit| Notes
Input Current (Vin=0 to 5.5 V} tin ~10 | ~ 10 |pA 1
Output High Voltage (Iloq= —205 xA) VoH 24 | - - \ -
Output Low Voltage {Ig =3.2 mA) VoL - - |~0.4 v -
Output Leakage Current {Output three-stated) (-ﬁ' to $422.0V, Vout=0.4 V t0 2.4 V) Wwo { -10{ ~-].10 [gA] 24
Supply Current — Active (Vcc=56.5V) : Icc - - 80, [mA} 34
CAPACITANCE (f=1.0 MHz, Tao=25°C, periodically sampled rather than 100% tested)
Characteristic Symbo! Max Unit
Input Capacitance Cin 8 pF
Output Capacitance ' Cout 15 pF

Notes: 1. Measured a) with the chip powered up forcing Vg on one input pin at a time while all others are grounded, and

b) maintaining 0.0 V on one pin at a time while all others are at V¢c.

2. Measured a) with A0-A12=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with A0-A12=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4V (Vec=45V

and 5.5 V).
3. Measured with the Chip Selected (§=V)), addresses cycling {taAvAX =300 ns), and the outputs unloaded.
4. Chip Select (S) is represented by active low for illustrative purposes.
(The active level of the Chip Select is defined by the user.)
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ROM

MCM68369

AC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted.)

. READ CYCLE (See Notes 4,5)_

MCM68369 MCMB68369- | MCM68369-
. Symbol 20 25
" Parameter Standard | Alternate | Min | Max { Min { Max | Min_| Max | Unit | Notes
Address Valid to Address Don’t Care TAVAX cye: 200 — | 250 | — |30} — ns -
Address Valid to Output Valid (Access) S tAVQY. tAA — {200 — ] 250 — [300] ns —
Address Valid to Output invalid tAVOX tDHA 20 — 20 — 20 — ns —
Chip Select Low to Output Valid tsLQv. tSA ~ 00| — [120] - 150 | ns ~
Chip Select Low to Output invalid tSLQX tS17 10 — 10 — 10 — ns —
Chip Select High to Output High Z tSHOZ tsHz : } — 80 — 80 - 80 | ns —
Notes: 5. AC Test Conditions: )
Input Transition Times: b ns<t,=t{=<20 ns.
Temperature: To= 0°C to 70°C
Load Shown in Figure'1”
Vee= 5:0 V£10% : -
Input Pulse Levels: V) =—-05V t0 08V
VIH=2.0.V to Vce
Measurement Levels: Input =16V,
Output High =2.0 V.
" Output Low =0.8 V.
FIGURE 1 — AC TEST LOAD
50V
M RL=1.2k
Test Point MMD6150
3 or Equiv.
130 pF* -
MMD7000
or Equiv.

. *Includes Jig Capacitance
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MCM68369

READ CYCLE TIMING 1 (Note 6)

A (Address) g

Q (Data Out)

READ CYCLE TIMING 2
S=ViL

-« tAVAX
- tAVQ > .
S (Chip Select) \\\ \\\\\ [ ; ; ; ; ; ; Y,
le—— tsLov—»]
F«—%Lox—» lee——— tsHQ7 —»]
High Z — Data Valid
o TAVAX ——e——eo 3]

A (Address) gk

X_

AV QY —————————3»]
[E—————AVOX——

Q (Data Out} Previous Data Valid

Data Vahd

Note 6. Addresses valid prior to or coincident with Chip Select (S) transition low.
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MCM68369

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM#68369, the customer may specify the content of the
memory and the method of enabling the outputs.

Information oh the general options of the MCM68369
should be submitted on an Organizational Data form such as
that shown in Figure 2.

Information for customer memory contents may be sent to
"Motorola in one of two forms (shown in order of preference):

1. EPROMs — one 64K or two 32K.

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola’s R.0.M.S. format.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68369 MOS READ ONLY MEMORY

Enable Options:

Customer:
Company Motorola Use Only:
Part No Quote:
Qriginator. Part No:
. Phone No Specif. No:

Active High Active.Low Don‘t Care

S4 Pin20 O L]
$3 Pin22 O il
$2 Pin26 N J
St Pin27 ] O

0
0]

Device Marking Requirements
The customer marking requirements are restricted to these limits:

HiminIn
Qoogg
oooa
HimInin
Dooo
HiEiEIn
Ooog
oo
ooog

1) Four lines maximum (including date code)
2) Not more than 16 characters per line

HiNINIn
HiEiEIn
HiEiEn
HiEEin
poad

oo
Qo
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@ MOTOROLA MCM68370

Advance Information

- : NMOS
64K BIT READ ONLY MEMORY (N-CHANNEL, SILICON GATE)
The MCM68370 is a MOS mask programmable byte-oriented, Read . 8,192x 8 BIT
Only Memory (ROM). The MCM68370 is organized as 8K x 8 and is READ ONLY MEMORY

fabricated using Motorola’s high performance N-channel silicon gate
technology. This device is designed to provide maximum circuit density
and reliability with the highest possible performance. It remains fully
compatible with TTL inputs and outputs while maintaining low power
dissipation and wide operating margins. The MCM68370 also contains
circuitry for current surge suppression which maintains the chip in an
internal deselect mode until V¢ approaches 2.5 volts, at which time
the chip is internally selected.

The active levels of the Chip Enable and the Chip Selects, along with
the memory contents, are defined by the user.

The Chip Enable input controls the automatic power down feature
which deselects the outputs and reduces the power consumption.

® Single + 5 Voit (£ 10%) Supply ' P SUFFIX
® Fully Static Periphery — No Clocking Required on Chip Enable PLASTIC PACKAGE
® Power Dissipation CASETI0

80 mA Active (Maximum) (Unloaded)

15 mA Standby (Maximum)
® Program Layer Late in Process for Quick Turnaround Time
® Maximum Access from Address and. Chip Enable

200 ns — MCM68370P20

250 ns — MCM®68370P25

300 ns — MCM68370P30

PIN ASSIGNMENT

® Maximum Access from Chip Select (o U
100 ns — MCMB8370P20 negt e 8PVce
120 ns — MCM®68370P25 ‘ a2 2 27ps§1
150 ns - MCM68370P:";0 . A a7l 3 % ;]S—i
® The Active Level of Chip Enable and Chip Selects is Mask
P_rogramﬂable, with a Don’t Care Mask Option on Chip Selects As( 4 5048
S1and 52 as(s 241A9
® 78.Pi .
28-Pin JEDEC Standard Package and Pinout naf6 230AN
Aaq 7 22PS3
BLOCK DIAGRAM as 21hawo
A0 10— —>»11 Q0 Alfl9 20 DE
Al 9 — Memory 3State [ ‘é 312 aof]1o 19 a7
A2 8 o | Matix | o | Output >
A3 7 — gddredss s |®192xe)| o | Butters [>16 @ aog 18106
Ad 6 — ecode 16 Q4 Q1
% o . . v a5 g2 17 o5
A6 4 — —>18 6 213 16 [JQ4
A7 3 p— 19 Q7
"8 5 Y Vgs[]14 15 [JQ3
A9 24
A10 21 —
AN 23 — : PIN NAMES
Al12 2 —

*E 20— S1. . .Chi

:§_§ 22 . ... Data Output

*§g 26 Vce = Pin 28 .+5V Power Supply
S1 27 Vgg=Pin14 | | | VSSii Ground

* Active leve! defined by the user.

This document contains information on a new product. Specifications and information herein
are subject to change without notice
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MCM68370

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the

Supply Voltage Relative to VSS Vee 1010 +7.0 vV inputs against d§m§ge due to high static

Voltage on Any Pin Relative to VSS "~ Vin; Vour} © —=1.0to +7.0 \ vf)ltages or electric fields; howevsr, it is ad-

. . vised that normal precautions be taken to

Operating Temperature Range TA Oto +70 °c avoid applications of any voltage higher than

Storage Temperature Range Tstg — 6510 +150 °C maximum rated voltages to this high-
Power Dissipation Pp 1.0 w impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are éxceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. Exposure to' higher than recommended voltages for extended periods of time

could-affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter

Symbol| Min [Nom| Max [Unit| Notes

Supply Voltage
(Ve must be applied at least 100 s before proper device operation is:achieved)}

vee | 45 |50l 58 Jv] -

Input High Voltage

Vig ] 20 { - { Vceo

Input Low Voltage

ViL- | =054 — 0.8

DC OPERATING CHARACTERISTICS

Characteristic

Symbol| Min | Typ} Max |Unit] Notes

Input Current (Vi =0 t0 6.5 V)

lin {—10 | — 10 |pA 1

Output High Voltage {loH = — 205 pA) VOoH 24 | - - \ -
Output Low Voltage (Ig| =3.2 mA) VoL - - 104 |V —
Output Leakage Current (Output High Z; Vout 04Vto24V) Lo -10 | — 10 |gAY 2.5

E=22.0V, S=Don't Care ’

§=2.0V, E=Don't Care
Supply Current — Active (Vcc=5.5 V) lce — 35 80 [mA| 3,5
Supply Current — Standby (Vec=5.5 V) Isg - 6 15 |mA| 4.6

CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested)

Characteristic

Symbol Max Unit

Input Capacitance

utput Capacitance

" Cout 15 pF

Notes: 1. Measured a) with the chip powered up forcing V¢ on one input pin at a time while all others are grounded, and

b) maintaining 0.0 V on one pin at a time while all others are at V¢

C-

2. Measured a) with A0-A12 = Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with AO-A12 = Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V

(Vcc = 45Vand 55V).

3. Measured with the Chip Enabled (E = V)|), addresses cycling (tayax = 300 ns), and the outputs unloaded.

4. Measured with the Chip Disabled (E = V|) and the outputs unloaded.

5. Chip.Enable (E) and Chip Select {(S) are represented by active low for illustrative purposes.
{The active level of the Chip Enable and the Chip Select are defined by the user.}
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MCM68370

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

READ CYCLE (See Notes 5, 6)

MCM6B370- | MCM68370- | MCMBB370-
Symbo! 20 25 30
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Unit | Notes
Address Valid to Address Don't Care tAVAX tcye 200 — (260 { — | 300 — ns -
(Cycle Time when Chip Enable is Held Active)
Chip Enable Low to Chip Enable High tELEH tew 201 — (280 }) — J300f — ns —
Address Valid to Output Valid (Access) tAVQV 1AA — J200] — 250 ] — | 300 | ns —
Chip Enable Low to Output Valid (Access) teLQV tEA — 20| — } 260} — 1300 | ns —
Address Valid to Output Invalid tAVAX tDHA 20 - 20 | - 20 — ns —
Chip Enable Low Output Invalid teLQx Ttz 20 — 20 - 20 - ns -
Chip Enable High to Output High Z tEHQZ tEHZ — |8 | - [ 8 [ -] 8 {ns -
Chip Select Low to Output Valid . tsLQv 1SA — }J100¢f — {120 — {150 | ns -
Chip Select Low to Output Invalid tsLQx ts17 10 - 10 - 10 - ns -
Chip Select High to Output High Z tSHQZ tSHZ — 80 — 80 — 80 ns —

Note: 6. AC Test Conditions

Input Transition Times: 5 ns<t, = <20 ns

Temperature: Tp = 0°C to 70°C

Load Shown in Figure 1

Vee = 5.0V + 10%

Input Pulse Levels: V| = -05Vto 08V

ViH = 2.0V to Ve

Measurement Levels: input = 1.5V
Output High = 2.0V
Qutput Low = 0.8V

FIGURE 1 — AC-TEST LOAD

50V

RL=1.2k

MMD6150
or Equiv.

Test Point

130 pF*
MMD7000
or Equiv.

“Includes Jig Capacitance
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MCM68370

READ CYCLE TIMING 1

tAVAX
A(Address) X JK
T e— tavav
S (Chip Select) X\\ \\\\ \ 1 y
| €E———1SLQV ——>|
E (Chip Enable) \ ; € tSLaX—» ZW/// ; Y
t }
e teQV. < {SHQZ——>
v e tELOX 30} re———EHQZ ——
Q (Data Out High Z g Data Vald = - JE—
READ CYCLE TIMING 2
E=viL, S=vi_
tAVAX »
A {Address) g X
- tAVQV. >
e—————— 1AV QX — ]
Q (Data Out)  Previous Data Valid § Data Vald
READ CYCLE TIMING 3
S=V)_ (Note 7)
«—— TAVAX
A (Address)

|<————— tavav ———————>|

tELEH
E (Chip Enabie) \

Y
N

"
L ———tELQY ] [€—{EHQZ—»
[t ELQX P

—

Data Valid E__

4
Q (Data Out) {m

Note: 7. Addresses valid prior to or coincident with Chip Enable (B} transition low.
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MCM68370

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB8370, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM68370
should be submitted on an Organizational Data form such as

Information for custom memory contents may be sent to
‘Motorola in one of two forms (shown in order of preference):

1. EPROMs — one 64K or two 32K.

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola's R.0.M.S. format.

that shown in Figure 2.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68370 MOS READ ONLY MEMORY

Phone No

Customer:
Company Motorola Use Only:
Part No Quote:
Originator Part No:
Specif. No:

Enable Options:

E  (Chip Enable, Pin 20)

S3 (Chip Select, Pin 22)
S2 (Chip Select, Pin 26)
S1 (Chip Select, Pin 27)

oooo
oooo
oo0oo
oooo

Device Marking Requirements

Active High  Active Low Don't Care

)
0O O

The customer marking requirements are restricted to these fimits:
1) Four lines maximum l(including date code)
2) Not more than 16 characters per line.

oo

[
O
[
0

0000
oooo
0000
0000
0000
OoO0
0000
Ooo0
0000
0oO0
oooo
ooog
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ROM

@ MOTOROLA

MCM68380

Product Preview

80K BIT READ ONLY MEMORY

The MCM68380 is an 81,920 bit mask-programmable read only
memory with 4 banks organized as 2048 by 10 bit words, designed to
operate as program memory for systems using a General Instrument
CP1600 series microprocessor. It is fabricated with N-channel silicon-
gate technology. For ease of use, the device operates from a single
power supply, and is TTL compatible. It has 16 bi-directional pins, DBO
through DB15, for a 16 bit address into the device and a 16 bit data out
of the device. Three mode control pins, BC1, BC2, and BDIR, enable
proper chip select logic.

® Address and Data Use a Common 16-Bit Three-State Bus

® 5-Bit Programmable Memory Map Using Upper Order Address
(DB11-DB15) to Place 8K ROM Page Within 656K Word Memory
Space

® External Address Status and Internal Data Output State is Latched
with the Help of Control Strobes (BC1, BC2, and BDIR)

@ Designed to Operate with Reduced External Logic in a Practical
Microprocessor Application

MOS

(N-CHANNEL, SILICON-GATE)

8192x 10-BIT
READ ONLY MEMORY

<

24

P SUFFIX
PLASTIC PACKAGE
CASE 709

® 300 ns Typical Data Access Time
® TTL Compatible I/0
® Single 5 Volit +10% Power Supply
® Totally Automated Custom Programming
BLOCK DIAGRAM
80K — ROM
! 10 Bit Data to Bus
D
A A Add ZKArBrZVw Data
T D
<> A D )
-« 0 R 5
- E Add 2K By 1
-~ - H—r) ress Data
oeo- J <7 2 1 | Decode Array 47
0810 | <) 8 X ISIOf: Add 1 Data
>, | o° 2K By 10 Mux
<> Select A Data
<»F A rray
s 3 T y
- lE [
s Add ZFZE;JO Data
A 2Bits I
o A MU
¢ u pld Mask " Control
E <> T D __‘3 Programmable
DB11- § <> 4> Address
. DB15 [ LT Decode
>0 AT togic | contol
E T 5 Bits Logic
F (o
¢ 111
R Qutput Buffer BC] BC2 BDIR
A Control

PIN ASSIGNMENT

VeceQ1 @ 4 24 1BDIR
D815 [ 2 23floso
N.C. O3 22[1DB1
Dsmq 4 21 [IDB2
D813 5 20[8C2
DB12[ 6 19 [ADB3
pB11 Q7 18{1DB4
DB10 [} 8 17[1DBS
N.C o 16f18C1
pB9 [ 10 15086
pB8 [ 11 14[1DB7
N.C. 12 . ]3JVSS

Pin Names

DBO-DB15 .. ...Common Address/ Data Out
BC1,BC2,BDIR ..... Bus Mode Controt and

Chip Read/Select Logic Enable
VCC o oeee i +5 V Power Supply
V8S  ov i Ground

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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MCM68380

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Supply Voltage (with Respect to Vgg) ' Vee ~0.3t0 +7.0 \
Input Voltage (with Respect to Vgg) ’ Vin -03t0 +7.0 v
Operating Temperature Range Ta O0to +70 °C
Storage Temperature Range Tstg —65 to + 150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS !
(Full operating voltage and temperature range unless otherwise noted.)

‘RECOMMENDED OPERATING CONDITIONS i ”
Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 45 5.0 55 \
(Ve must be applied at least 100 us before proper device operation is achieved)
Input High Voltage VIH 20 - Vee v
Input Low Voltage ViL -0.3 - 0.8 \

DC OPERATING CHARACTERISTICS

Characteristic Symbol Min Max Unit
Output High Voltage (Source Current = — 100 pA) VOH 2.4 - -V
Output Low Voltage (Sink Current= + 1.6 mA) VoL - 0.4 Vo
Supply Current (Operating) (Voc=Max) - Icc - 100 mA
input Leakage (Vin =0V to V¢l lin -10 +10 rA
Output Leakage Lo -10 +10 A

CAPACITANCE (f=1.0 MHz, T =25°C, periodically sampled rather than 100% tested.)

Characteristic Symbol | Max Unit
Input Capacitance . : | Cin . 5 pF
Output Capacitance B Cout 12.5 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voitage and temperature range unless otherwise noted)

InputPulse Levels.......................... OVoltand2.3Volts - InputTimingievels.................................. 1.5 Volts

InputRiseand FallTimes ................................ 20ns Output Timing Levels .. .................. 0.8 Volt and 2.0 Volts
Outputload .................................. . See Figure 1

OPERATING CHARACTERISTICS

MCM68380
Parameter Symbot Min Max Unit Notes
Address Setup - - tAS 300 — ns
Address Overlap (Address Hold) . 2 tAH 65 - .ns
Data Turn On Delay : DO - 350 ns 1
Data Hold tDH 80 - ns 1
Control Code Stable ' tces 885 - ns
NACT Code Stable ’ - [ tNacT 885 = ns
Data Float Delay : T tFL - 300 ns 1
Control Signals Skew 1Ccss - 40 ns

NOTES: 1. One TTL load and 100 pF.
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FIGURE 1 — AC TEST LOAD

Test Point

*100 pF 24K

*Includes Jig Capacitance

50V

RL=2.4K

MMD6150
or Equiv.

MMD7000
or Equiv.

OPERATING DESCRIPTION
From initiatization, the ROM waits for the first address C.
code; i.e., BAR. For this address code and all subsequent
address sequences, the ROM reads the 16 bit external bus
and latches the value into its address register.
The ROM: contains a programmable memory location for
its own 8K page, and if a valid address is detected, the par-
ticular address located will transfer its contents to the chip
output buffers. If the control code following the address cy- D
cle was a read, the ROM will output the 10 bits of addressed
data and drive logic zero on the top six bits of the bus.

RESPONSES

A. No Action. Waiting state. Signals may be propagating
internally, but I/O pins are in a high-impedance state and E
are not being read.

B. Ignored by ROM. Basically same response as A.

TRUTH TABLE

Output and Input. Output buffers drive 1/0 pins (if there
is a valid add map from address previously loaded), and
whatever appears on the 1/0 pins is loaded into the ad-
dress register. If there is not a valid add map from ad-
dress previously loaded, 1/0 pins are in a high-impedance
state and whatever appears on the I/0 pins is loaded into
the address register.

. Data to Bus. Output buffers drive 1/0 pins according to

data in output register (if there is a valid add map). I/0
pins are not read. Address previously loaded into address
register remains unchanged. If there is not a valid add
map from address previously loaded, /O pins are in a
high-impedance state and are not read.

. Bus to Address Register. Output buffers are in high-

impedance state. Address present on |/0 pins is loaded
into address register.

INPUT CONTROL SIGNALS
Equivalent
Responses | BDIR BC1 BC2 Signal Decoded Function

A 0 0 0 NACT No Action, D0-D15= High Impedance
B 0 0 1 IAB No Action
C (¢} 1 0 ADAR Address Data to Address Register, DO-D15= High Impedance
D 0 1 1 DTB (Read) | Data To Bus, DO-D15= input
E 1 0 0 BAR Bus to Address Register
B 1 0 1 DWs No Action
B8 1 1 0 DW No Action
E 1 1 1 INTAK Interrupt Acknowledge

TIMING WAVEFORMS

N BAR
Function DTB
5 ADAR NACT
Voo TV INTAK ADAR
Control Inputs
(BC1, BC2, BDIR) [/ “
. R —
l€e— tcSs

&y

Address Inputs  ewmesmsma——

(e tFL ]

Data Outputs
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MCM68380

BAR/INTAK — DTB TIMING

BAR NACT DTB

8DIR / \
o /N
o /_\____

INTAK NACT DTB

BDIR / \
BC1 / \ / \
BC2 / \ / \

High Impedance
Address Address Input
DB0-DB9
High Impedance - Memory Data
Data Out Output
High !mpedance
Address Address tnput -
DB10
High Impedance
Data Out Low Level
Output
B High Impedance
< Valid Add >
Add Ma,p‘ Map [nput
DB11-DB15 High Impedance
- Low Level
Data Out | - Output
|
BAR NACT DTB
INTAK

Data Output
Address Map (Note 2}

Latch

|

|

| | |

| I |

Address and | | |
| [ [
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BAR/INTAK — ADAR=DTB TIMING
BAR NACT ADAR NACT DTB

INTAK NACT ADAR NACT DTB

Address Input Memory Data input
Address __D__C____'\f
DB1-DB9 Memory Data Output

Memory

High|
Data Out igh mpedance< : :

Address Input

, High Impedance Low Level

Address Input
DB10 High Impedance
Low Level Low Level
L Data Out Output Output

Valid Add Map Inputs
High Impedance Low Level

,
Add Map Input
DB11-DB15 1 High Impedance .
Low Level Low Level
{ Data Out QOutput Output
| BAR/INTAK | NACT | ADAR | NACT | DTB |
Address and | Data Output | Data Output |
Address Map (Note 3} (Note 5)
! Latch | | Address and | | |
] | | Address Map | | I
Latch
| 1 I Noteq) | 1 |

NOTES:
2. If there are no valid address map inputs during BAR or INTAK instruction, 1/0 pins are in high-impedance state and are not read during
DTB instruction.
3. If there are no valid address map inputs during BAR or INTAK instruction, 1/O pins are in high-impedance and whatever appears on the |/0
pins is loaded into the address register during ADAR instruction.
4. If there are valid address map inputs during BAR or INTAK instruction, memory data are outputted and whatever appears on the I/0 pins
is joaded into the address register.
. If there are valid address map inputs during ADAR instruction, memory data are outputted, but if there are no valid address map inputs
during ADAR instruction, 1/0 pins are in high-impedance and are not read during DTB instructions.

o
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MCM63128

[ | Advance Information

128K BIT READ ONLY MEMORY

The MCM83128 is a MOS mask programmable, byte-oriented, Read-
Only Memory (ROM). The MCM63128 is organized as 16K x 8 and is
fabricated using Motorola’s high performance N-channel silicon gate
technology (HMOS). This device is designed to provide maximum
circuit density and reliability with the highest possible performance. It
remains fully compatible with TTL.inputs and outputs while maintaining
low power dissipation and wide operating margins. The MCM63128
also contains circuitry for current surge suppression which maintains
the chip in an internal deselect mode until V¢ approaches 2.5 volts, at
which time the chip is internally selected.

There are numerous logical NOR or NAND combinations between
Chip Enable (E), Chip Select (S), and Output Enable (G) that three state
the device. This feature is selected by the user and placed into effect
with the mask programming. The active level of the Chip Enable (E),
Chip Select (S), and the Output Enable (G), along with the memory
contents, are defined by the user.

The Chip Enable input controls the automatic power down feature
which deselects the outputs and reduces the power consumption.
® Single + 5 Volt (+10%) Supply
® Fully Static Periphery — No Clocking Required on Chip Enable
® Power Dissipation

100 mA Active (Maximum) (Unloaded)
15 mA Standby {Maximum)
® Program Layer-Late in Process for Quick Turnaround Time

® Maximum Access from Address and Chip Enable
150 ns — MCM63128P15
200 ns — MCM63128P20
©® Maximum Access from Output Enabie
60 ns — MCM63128P15
80 ns — MCM63128P20
® Active Level for Chip Enable, Chip Select, and Output Enable are
User Selectable.
® 28-Pin JEDEC Standard Package and Pinout

HMOS

(N-CHANNEL, SILICON GATE)

16,384 x 8 BIT
READ ONLY MEMORY

P SUFFIX -
PLASTIC PACKAGE
CASE 710

BLOCK DIAGRAM

*
User Programmable

PIN ASSIGNMENT

AG 10— > —» 11 Q0

A; 9 — Memory 3-State _":g g;

A2 8 — Matrix Output > '
L] *

A3 7 — Addess | 2 lieeaxal o | Butfers 15 Q3

A4 6 — Decode | ° . —>»16 Q4

A5 § —— —»17 05

A6 4 — —>18 Q6

A7 3 — > —»19 Q7

A8 25— 4

A9 24

A10 21

A1 23—l

A12 2

A13 26

*E 1 Vce=Pin 28

E 20 cc=Pin

*sl » See User Vgs="Pin 14

*§ 27 Options

NCh @ vee
A12 [j2 s
A7 03 A3
A6 [Ja A8
A5 5 A9
A4 J6 AN
A3 [§7 G
A2 (I8 A0
A1 0o E
A0 [0 1901 a7
Qo gQn 18]] 06
Q1 Q5
Q2 Q4
vss [ as
PIN NAMES
..Address
...Chip Enable
....... Output Enable
.............. Chip Select
................. Data Output
+5V Power Supply
............................ Ground

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the

- _ inputs against damage due to high static
Supply Voltage Rglatwe ‘.o vSs _VCC 1019 +7.0 i voltages or electric figlds; however, it is ad-
Voltage on Any Pin Relative to VSS Vin, Vout =1.0t0 +7.0 Y vised that normal precautions be taken to
Operating Temperature Range Ta Oto +70 °c avoid applications of any voltage higher than
Storage Temperature Range Tsig = 65to +150 °C maximum rated voltages to this high-
Power Dissipation Pp 1.0 W impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional .operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS “Exposure to higher than recommended voltages for extended periods of time

could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symboi| Min [Nom| Max |Unit] Notes
Supply Voltage
(F\’/F::\é mustgbe applled at least 100 us before proper device operanon is achieved) Vee 45 1501 585 M B
Input High Voltage Vid 20 | — | Ve v _
Input Low Voitage ViL 1 -05] - ] 08
DC OPERATING CHARACTERISTICS
" Characteristic Symbol | Min | Typ| Max |Unit| Notes
Input Current (Vin=01t0 5.5 V) lin -10 | - 10 | A 1
Output High Voltage (IoH = — 205 gA} VoH | 2.4 - — v —
Output Low Voltage (Ig=3.2 mA) VoL - - 0.4 \ -
Output Leakage Current (Output High Z; Vout=0.4 V t0 2.4 V) Ito | -10] - 0 |sA] 2.5
E=20V, $=T=Don't Care
S=G=2.0V, E=Don't Care
Supply Current — Active (Vcc=5.5 V) lcc - -~ 100 | mAl 3,5
Supply Current — Standby (Vec=5.5 V) ISB - - 15 | mAl 4.5

CAPACITANCE (f=1.0 MHz, Ta=26°C, periodically sampled rather than 100% tested)

Characteristic Symbol Max Unit
Input Capacitance Cin 8 pF
Output Capacitance Cout 15 pF

" Notes: 1. Measured a) with the chip powered up forcing Vo on one input pin at a time while all others are grounded, and
b) maintaining 0.0 V on one pin at a time while all others are at V.
2. Measured a) with A0-A13 =Vgg and forcing 0.4V on one.output at a time while all others held at 2.4 V, and

b} with AO-A13=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vcc=4.5 V and 5.5 V).

3. Measured with the Chip Enabled {(E= V|| ), addresses cycling (tayax =150 ns}, and the outputs unloaded.

4. Measured with the Chip Disabled (E=V|) and the outputs: unloaded.

5. Chip enable (E},Chip Select {S), and Output Enable (G) are represented by active low for illustrative purposes.
(The active-level of the Chip Enable, Chip Select and Output Enabie are defined by the user.)

6-78




MCMé63128

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

READ CYCLE (See Notes 5, 6)

Symbol MCM63128-15 MCM63128-20

Parameter Standard Alternate }* Min Max Min Max Unit Notes
Address Valid to Address Don’t Care tAVAX tcye 150 - 200 - ns -
(Cycle Time when Chip Enable is Held Active)
Chip Enable Low to Chip Enable High tELEH tew 150 - 200 - ns -
Address Valid to Output Valid (Access) tAVQV tAA — 150 — 200 ns —
Chip Enable Low to Output Valid (Access) teLQv tEA - 150 - 200 ns -
Address Valid to Output Invalid taAvax DHA 20 - 20 - ns -
Chip Enable Low to Output Invalid tELQX Lz 20 - 20 -~ ns —
Chip Enable High to Output High Z tEHQZ tEHZ - 60 - 80 ns -
Output Enable Low to Output Valid tGLQV tGA - 60 - 80 ns -
QOutput Enable Low to Output Invalid tGLOX tGLZ 10 - 10 - ns -
Output Enable High to Output High Z tGHQZ tGHZ - 60 - 80 ns -
Chip Select Low to Output Valid tsLav tSA - 60 - 80 ns -
Chip Select Low to Output Invalid tsLQX tg17 10 - 10 — ns —
Chip Select High to Output High Z tSHQZ tSHZ - 60 - 80 ns -

Note: 6. AC Test Conditions

Input transition times: 5 nssty=ts20 ns.

Temperature: Tp=0°C to 70°C

Load Shown in Figure 1

Vee=5.0V + 10%

input Pulse Levels: V| =~-05V 1008V

ViH=2.0V to Vce

Measurement Levels: Input=15V
Output High=2.0 V
Output Low=0.8 V

FIGURE 1 — AC TEST LOAD

50V

RL=1.2k

Test Point MMDSK’O
or Equiv.

130 pF*® N7k
MMD7000
or Equiv.

*Includes Jig Capacitance
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READ CYCLE TIMING 1 {Note 7}

< tAVAX >
A (Address) ::x
-
[ €——————— AV QY
le——————tavOx————— 3
Gl | .
G (Output Enable) \\\\\\\\\t (; ; ; ; ; ;/
v o <—t5LQ\|/~———> ‘
H .
S (Chip Select) X\\Il\\\\\ € teLav > { ; ; ; ; ; ;/
1]
‘ v € ts Qx>
|
- I
E (Chip Enable) X: \r € GLOX—> / ///// //
' l€——1GHQZ ]
By > e tSHQZ — >
|t E QX ———————»] 1 H Q7 ——————>|
Q {Data Outl High z 4 Data Vatid ,E-

READ CYCLE TIMING 2
E=V), G=V, S=V|_ (Note 7)

TAVAX;

A (Address} g

7
AV 3]
[e—————tAVOX———]

Q (Data Ou : { Data Valid

READ CYCLE TIMING 3
G=Vj_ S=Vj_ (Notes 7, 8)

< TAVAX >
A (Address)
l€———— tAVQY
l€e——— tAVQX ——3]
< tELEH >
£ (Chip Enable) \ /
| €———1ELQV—— l€—1EHQZ—»]
[tELOX =
Q (Data Out) J‘ Data Vaiid E..__

Notes: 7. When Chip Enable (E} is Low, the address input must bg_valid.
8. Addresses valid prior to or coincident with Chip Enable (E) transition low.

6-80



MCM63128

USER OPTIONS

OPTION 1
User Selections A0 10— — 1 Q0
Active Al 9 ~——d 12
Function Pin Level A2 § — Nemory 3 Suate 3 Q2
(High {Low) A3 7 —| Addiess | @ ) oogiva| o | sufiers 15 Q3
9 2 10 A4 6 — Decode ; * [V M 316 Q4
£10, 11 20, 27 10 A5 5 — ¢ * L—>»17 05
st 20, 27 1 0 A6 4 ~— —>»18 Q6
A8 25— e ’ © o
A9 24—
A10 21 —]
A1l 23 —
A12 2 —of
A13 26 —
Vcc=Piﬁ 28
TR — Vss = Pin 14
g e
‘G 2
OPTION 2
User Selections A0 10— |- —>11 QO
Active Al 9 ——od 9 12 Q1
Function Pin Level A2 8 — Mj::ﬁ;v %i‘:&f 13 a2
(High} (Low) A3 7 —] Address | 2 ) asaxs| o | Buffers 15 O3
a9 2 10 A4 g —— Decode | O} N »>16 04
£10, 11 20, 27 1 0 A5 5 — 17 Qs
s 20, 27 1 0 A8 4 8 06
A7 3 — 19 a7
A8 25—
A9 24——rA
A10 21 —
A1l 23 —
A2 2 —
A13 26 ——f
e e Vce=Pin 28
g 2 Vgg=Pin 14
g e —'——‘_L_J
OPTION 3
User Selections A0 10— —>» 11 Q0
Active Al 9 ——— —»12 Q1
Function Pin Level A2 8§ —] “ﬁm‘?'y 3Swe [ . g2
(High) (Low) A3 7 — Address | o | VO Lo | Ounst | o 15 a3
’ L]
12 20,27 10 A4 6 —] Decode | . —>16 Q4
A5 5 — —>17 Q5
A6 4 — —>»18 06
A7 3 — i 19 @7
A8 25— Y
A9 24—l
A10 21—
A1 23 el
A12 2 —
A13 26 —]
A : Ve =Pin 28
c - Vgg=Pin 14

* Active level defined by the user
** Pin defined by user
Notes:
9. No Option on Pin.
10. Chip Enable (E) controls Power up and Power Down.
11. Chip Enable (E) and Chip Select (S} may not have the same Pin Assignment.
12. Either Pin 20 and Pin 22 will be Don’t Care or Pin 22 and Pin 27 will be Don’t Care but the one remaining pin controls Power Up and
Power Down (E).
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CUSTOM PROGRAMMING

By the programming of a .single photomask for the
MCM63128, the customer may specify the content of the
memory and the method of enabling the outputs.

Information, on the general options of the MCM63128
should be submitted on an Organizational Data form such as
that shown in Figure 2.

Information for custom memory contents may be sent to
Motorola in one of two forms (shown in order of preference):
1. EPROMs — one 128K, two 64K, or four 32K.
2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC
character Code. Motorola’s R.0.M.S. format.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM63128 MOS READ ONLY MEMORY

Output Enable

o 0O

Don’t Care

(]

Device Marking Requirements

2) Not more than 16 characters per line

oo
o
HiNIEin
HiEIEin
oo
OO
Oood
NN
HiEiEn
BN
HiEinn
ooon
NN
HiEinIn
HiEinin

Customer:
Company Motorola Use Only:
Part No Quote:
Originator. Part No:
Phone No Spect. No:
Enable Options: (Please Refervt.o Usgr Omiof‘S) Pin Pin Pin ‘
Active High Active Low 20 2 27 User Option 1
Chip Enable [ ] ] ] D D
Chip Select D D D D User Option 2

The customer marking requirements are restricted to these limits:
1) Four fines maximum (including date code}

d

User Option 3

a

O
W

HINIEN
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MCM63256

|

Advance Information

256K BIT READ ONLY MEMORY

The MCM63256 is a MOS mask programmable byte-oriented, Read-
Only Memory (ROM). The MCM63256 is organized as 32K x 8 and is
fabricated using Motorola's High performance N-channel silicon gate
technology (HMOS). This device is designed to provide maximum cir-
cuit density and reliability with the highest possible performance. It re-
mains fully corpatible with TTL inputs and outputs while maintaining
low power dissipation and wide operating margins. The' MCM6€3256
also contains circuitry for current surge suppression which maintains
the chip in an internal deselect mode until V¢ approachs 2.5 volts, at
which time the chip is internally selected.

The active level of the Chip Enable and the Output Enable, along with
the memory contents, are defined by the user. The user can also define
the pinout assignment for address (A14) to either pin 27 or pin 1.

The Chip Enable input controls the automatic power down feature
which deselects the outputs and reduces the power consumption.

® Single + 5 Volt (+10%) Supply
® Fully Static Periphery — No Clocking Required on Chip Enable
® Power Dissipation
100 mA Active (Maximum) (Unloaded)
15 mA Standby (Maximum)’ :
® Program Layer Late in Process for Quick Turnaround Time
® Maximum Access from Address and Chip Enable
150 ns— MCM63256P15
200 ns— MCM63256P20
® Maximum Access from Output Enable
60 ns—MCM63256P 15
80 ns—MCM63256P20
® Address {A14) is User Selectable for Either Pin 27 or Pin 1
® Active Level for Chip Enable and Output Enable is User Selectable
® 28-Pin JEDEC Standard Package and Pinout

HMOS ,
(N-CHANNEL, SILICON GATE)

32,768 x 8 BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 710

BLOCK DIAGRAM

A0 10— T
AR 12 Q
— Memory 3-State [

ﬁg g e Address | ® Matrix e | Output > :‘é g?g

A4 6 =~ Decode : (32,768 % 8) : | Buffers )16 o

A5 5 17 @5

"G 4 —>»18 Q6

a3 > > 19 Q7

A8 25— Y

AS 24—

A10 21 —

A11 23 —

A12 2 ]

A13 26 el

A4 27

"E 20

G 2 Vce=Pin 28
‘ Vgg=Pin 14

*Active level defined by the user.

" PIN ASSIGNMENT

N/C[Tu_m;] vee
A12{] 2 27ppA14
A7 3 26 DA13
AB(]4 25 A8
AS(}5 24 [3A9
Adle 23[AN
A3} 7 220G
A2(] 8 21 pA10

A9 20 PE
Aofio 19 fla7
Qgn 18006
Qg2 17pas
Qs 16 [JQ4
Vss[]4 15 JQ3
PIN NAMES
...................... Address
Chip Enable
G Output Enable
Qo-Q7 Data Output
Vee .. +5V Power Supply .
VSS oo Ground

This document contains information'on a new product. Specifications and information herein
are subject to change without notice.

6-83




MCM63256

ABSOLUTE MAXIMUM RATINGS (See Note

Rating ) Symbol Value Unit This device contains circuitry to protect the

Supply Voltage Relative to VSS vee “10to +7.0 v inputs against dgmgge due to hlgh §tat|c

Voitage on Any.Pin Relative to VSS Vin: Vout 10t +7.0 v voltages or electric fields; however, it is ad-

- _ ’ - . vised that normal precautions be taken to

Operating Temperature Range TA Oto +70 °C ‘avoid applications of any voltage higher than

Storage Temperature Range Tstg —65 to + 150 °C maximum_ rated - voltages to this high-
Power Dissipation PD . 1.0 W impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol| Min |Nom| Max |Unit| Notes
Supply Voltage
(‘\)/‘:3‘:: mustgbe applied at least 100 us before proper device operation is achieved) Vee 45 150155 v -
Input High Voltage . i vig [r20 [ - Tvee [ [ _
Input Low Voltage ViL ~051 ~ 08 |
DC OPERATING CHARACTERISTICS
Char isti Symbol | Min_| Typ | Max _U_rll_t1 Notes
Input Current (Vi =010 5.5 V) . lin -10 | — 10 | pA 1
Output High Voltage (IgH= — 205 A} VOH | 2.4 — — \ —
Output Low Voltage (lo =3.2 mA) VoL | — - 1041V -
Output Leakage Current (Output High Z; Voyt=0.4 V to 2.4 V) o |=10| — 0 1uA] 2,5
1.E220V, G =Don’t Care
2. G=2.0V, E=Don’t Care
Supply Current — Active (Vcc=56.5V) Icc — ~ 100 | mA{ 3,5
Supply Current — Standby (Vcc=5.5V) 1SB - - 1% | mAl 4,5
CAPACITANCE (f=1.0 MHz, Tp=26°C, periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
Input Capacitance Cin 8 pF
Output Capacitance Cout 15 pF

NOTES: 1. Measured a} with the chip powered up forcing Ve on one input pin at a time while all others are grounded, and '
b} maintaining 0.0 V on one pin at a time while all others are at Vcc.
Measured a) with AQ-A14=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with A0-A14=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vcc=4.5V and 5.5 V).
Measured with the Chip Enabled (E= ViL), addresses cycling (tayAx =150 ns), and the outputs unloaded.
Measured with the Chip Disabled (E=Vyp) and the outputs unloaded.
. Chip Enable (E) and Output Enable (GJ are represented by active low for illustrative purposes.
({The active level of the Chip enable and the Output Enable are defined by the user.)

I

orw
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

READ CYCLE (See Notes 5, 6)

Symbol MCM63256-15 | MCM63256-20
Parameter __| Standard| Aiternate | . Min Max_|. Min | Max | Unit |Notes
Address Valid to Address Don’t Care tavax | tcye 150 - 200 - ns -
(Cycle Time when Chip Enable is Held Active) )
Chip EnableLow to Chip. Enable High tELEH tEW 10 | — 200 — ns -
Address Valid to Output Valid (Access) tAVQV TAA - 1650 — | 200 ns -
Chip Enable Low to Output Valid {Access) | teLav | Ttea = 150 - 200 ns -
Address Valid to Output Invalid tavax | tDHA 20 — 20 = ns -
Chip Enable Low to Output Invalid tELQX tELZ 20 — .20 — ns —
Chip Enable High to Output High Z tEHQZ t1EHZ — 60 | - 80 ns =
Output Enable Low to Output Valid tGLQv tga | - 60 — 80 ns —
Output Enable Low to Output tnvalid . 1GLax | tGLz 10 - 10 - ns -
Output Enable High 1o Output High Z - ‘GHQZ . 1GHZ - 60 — 80 ns —

Note: 6. AC Test Conditions

Input transition times: 5 ns<t =t{<20 ns.

Temperature: Tpo=0°C to 70°C

Load Shown in Figure 1

Ve =50V + 10% .

Input Pulse Levels: Vi '= — 05V 1008V

. ViH=2.2Vto Vc¢

Measurement Levels: Input = 1.5V
Output Low = 0.8V
Output High = 2.0V

FIGURE 1 — AC TEST LOAD

50V

Re=12k

 MMD6150
or Equiv.

Test Point

130 pF*
MMD7000
or Equiv.

*Includes Jig Capacitance
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READ CYCLE TIMING 1 (Note 7)

A

(Address)

TAVAX

e
[e————tAvQX:

TAVQY————r————»{

G (Output Enable) \\\\X\ \
P \ \ Vi
l€-——1GLQV——
o le—tGLOX—»] 4
E (Chip Enable) ////7
s \ \ Y,
< tELQV. HE———IGHQZ——]
—————— L QX3 ————EHQZ ]
Q (Data Out) High Z 4 Data Valid E—
-
READ CYCLE TIMING 2
E=V|_, G=V)_ (Note 7)
< tAVAX =
A (Address) K
< tavav
[E————tAYV QX
Q (Data Outl Data Valid
EEAD CYCLE TIMING 3
G=V)L (Notes 7, 8)
tAVAX

A (Address)

E (Chip Enable)

Notes:

Q (Data Out)

X

e————tAVav
le—— tAVQX ——3»
'ELEH—————————)J

———tELQV——]

e—terHaz—»

[l ELQX

Data Valid

7. When Chip Enable (E) is Low, the address input must be valid.

8. Addresses valid prior to or coincident with Chip Enable (E) transition low.
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CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM63256, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM63256
should be submitted on an Organizational Data form such as

Information for custom memory contents may be sent to
Motorola in one of two forms (shown in order of preference}:
1. EPROMs — one 256K, two 128K, or four 64K.
2. Magnetic Tape

9 track, 800 bpi, odd parity written in EBCDIC charac-

that shown in Figure 2.

ter Code. Motorola’'s R.0.M.S. format.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM63256 MOS READ ONLY MEMORY

Phone No

Customer:
Company Motorola Use Only:
Part No Quote:
Originator. Part No:
Specif. No:

Enable Options:

Chip Enable
(Pin 20)
Output Enable
(Pin 22)

podg
N
BN
Himnin
Hinin.

Device Marking Requirements
The customer marking requirements are restricted to these limits:

Pinout Options:
Active High Active Low

(.
o O

Pin27 Pin1

Adaressata [ ][]

1) Four lines maximum (inciuding date code)
2) Not more than 16 characters per line

Himnin
Himinin
HEin.
oo
OO
Hnimn
HNIn.
HiEin
OO
HEinin
Ooon
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MCM65256

Product Preview

256K BIT READ ONLY MEMORY

The MCM65256 is a complementary MOS mask-programmable byte-
organized Read Only Memory (ROM). The MCM65256 is organized as
32,768 bytes of 8 bits and is fabricated using Motorola’s High perfor-
mance silicon gate CMOS technology (HCMOS). This device is design-
ed to provide maximum circuit density and reliability with highest possi-
ble performance while maintaining low-power dissipation and wide
operating margins. The MCM65256 offers low-power operation from a
single +5 volt supply and is fully TTL compatible on all inputs and out-
puts.

The active level of the Chip Enable and the Output Enable, along with
the memory contents, are defined by the user. The Chip Enable input
deselects the outputs and puts the chip in a power-down mode. The
user can also define the pinout assignment for Address (A14) to either
pin 27 or pin 1.

® Single +5 Volt +10% Power Supply
@ Fully Static Periphery — No Clocking Required on Chip Enable
® Maximum Access Time from Address and Chip Enable is 350 ns
® Automatic Power Down
@ Low Power Dissipation

50 mA Maximum (Active, Unloaded, 1 us Cycle Rate) —

Decreases with Increasing Cycle Time

5 mA Maximum (Standby, TTL Inputs)

50 uA Maximum (Standby, Full Rail Inputs)
® Program Layer Late in Process for Fast Turnaround Time
® Address (A14) is User Selectable for Either Pin 27 or Pin 1
® Active Level for Chip Enable and Output Enable Are User Selectable
® 28 Pin JEDEC Standard Package and Pinout

HCMOS

(COMPLEMENTARY MOS)

32,768x 8 BIT
READ ONLY MEMORY

P SUFFIX

BLOCK DIAGRAM

AD 10 ——o] > 11 Q0

Al 8 — —> Memory 3sae [>12 @

A2 8 — * | Matrix Ouput [>13 @2

A3 7 — Address . —3 15 Q3

(32,768 x 8), Buffers

A4 6 —— Decode | ¢ F—>16 Q4

A5 5 — e Cb—»17 Q5

A6 4 —— —»18 Q6

‘A7 3 ——i —»19 - Q7

A8 .25 —| b

A9 24—

A10 21 ——

A1 .23 —

A12 2 ——f

A13 26 ——

A14 27

*E 20

G 2 Vce=Pin 28
Vgg=Pin 14

* Active level defined by the user.

PLASTIC PACKAGE

CASE 710
1
PIN ASSIGNMENT
N/C(]!' @ U Zachc
A12]2 270 A4
A70}3 26 JA13
a6 (la 250 A8
A5(Q5 24 1A9
A4Q]6 230An
A3} 7 220G
A2(l8 21fA10
Alflo 20pE
Aof}io 19 :Q7
Q.gn 18] Q6
a1z 17305
iz . 16 {1Q4.
ng[j 14 15 {0Q3
PIN NAMES
CAO-ATAL Address
E o Chip Enable
G Output Enable
Qo-Q7 ... Data Output
Vee - . .+5V Power Supply
VS i Ground

This document contains information-on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the

- _ inputs against damage due to high static
Sueply Yoltage Rg\auve t.o vss ,VCC 03t0+70 v voF;tages gm electric figlds; huwever,g it is ad-
Voltage on Any Pin Relative to VSS Vin, Vout -03t0+7.0 v vised that normal precautions be taken to
Operating Temperature Range TA Oto +70 °C avoid applications of any voltage higher than
Storage Temperature Range Tstg -55t0 +125 °C maximum rated voltages to this high-
Power Dissipation Pp - 1.0 W impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted}

RECOMMENDED OPERATING CONDITIONS

Parameter Symboi| Min |Nom| Max |Unit] Notes
Supply Voltage
(S/DC\Z: mustgbe applied at least 100 us before proper device operation is achieved) vee 45 [50] 85}V B
Input High Voltage Vib 22 | — | Vce v _
Input Low Voltage ViL [-03] — 0.8
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit Notes
Input Current (Vip=01t05.5 V) lin -10 — 10 A 1
Output High Voltage (loH = —400 pA) VOH 2.4 - - \ -
Output Low Voltage {Ig_=2.0 mA) VoL — - 0.4 \ -
Output Leakage Current (Output High Z; Vou1=0.4 V t0 2.4 V} Lo -10 - 10 A 2,6
E=2.2V, G=Don't Care
G=2.2V, E=Don't Care
Supply Current — Active (Vcc=5.5 V) (1 us Cycle Rate) Icc - - 50 mA 3,6
Supply Current — Standby (E=V¢c) 1581 - - 50 A 4
Supply Current — Standby (E=Vjy, Outputs Unloaded) lsB2 - - 5 mA 5
CAPACITANCE (f=1.0 MKz, Tao=25°C, periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
Input Capacitance Cin 10 pF
COutput Capacitance Cout 15 pF

Notes: 1. Measured a) with the chip powered up forcing V¢ on one input pin at a time while all others are grounded, and
b) maintaining 0.0 V on one pin at a time while all others are at Y.
2. Measured a) with AO-A14=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with AO-A14=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vgc=4.5V and 6.5 V).
. Measured with the Chip Enabled (E=V)| ), addresses cycling {tayax =1 ps), and the outputs unioaded.
. Measured with the Chip Disabled (E=V¢ ¢} and the outputs unloaded.
. Chip Enable (E} and Output Enable (G) are represented by active low for illustrative purposes.
(The active level of the Chip Enable and the Output Enable are defined by the user.)

w

o~
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range uniess otherwise noted.)

READ CYCLE (See Notes 5, 6)

Symbol MCM65266-35
Parameter Standard | Ahernate Min Max Unit Notes
Address Valid to Address Don't Care tAVAX teye 350 - ns -
(Cycle Time when Chip Enable is Held Active) .
Chip Enable Low to Chip Enable High - tELEH Ew 350 - ns -
Address Valid to Output Valid (Access) ) tAvVQV tAA — 350 ns —
Chip Enable Low to Output Valid {Access) tELQV tEA - /350 ns -
Address Vafid to Output Invalid tAVQX tDHA 20 - ns -~
Chip Enable Low to Output Invalid tELQX tELz 20 - ns ~
Chip Enable High to Output High Z tEHQZ tEHZ - 80 ns -
Output Enable Low to Output Valid . - lgLav tGA - 100 ns -
Output Enable Low to Output invalid 1GLAX tgLZ 10 - ns -
Qutput Enable High to Output High Z tGHQZ tGHZ — 80 ns —

Note: 6. AC Test Conditions

Input transition times: 5 ns<t,=t{<20 ns

Temperature: Ta=0°C to 70°C

Load shown in Figure 1

Vee=5.0V £10%

Input Pulse Levels: V) =-05V 1008V

VIH=2.2V to V¢

Measurement Levels:input=1.5V
Output Low=0.8 V
Output High=2.0 V

FIGURE 1 — AC TEST LOAD

50V

RL=195k

Test Point MMD6150
or Equiv.

100 pF* 6k
MMD7000
or Equiv.

*Includes Jig Capacitance
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READ CYCLE TIMING 1 (Note 7}

A (Address) x.

E(ChipEnable)\A ; \

Q (Data Out)

READ CYCLE TIMING 2

E=V|_, G=V|_(Note 7)

A {Address} g

Q (Data Out)

READ CYCLE TIMING 3
G=V)|_ (Notes 7, 8)

< TAVAX >
-
- tAVQV-
LAV QX
G (Output Enable) \ \\\\ \ )
7 AVANAN \k ﬁ; ; ; ; ; ; [
[———1G LQV——1
e—tGLOX—> / / Z / / /
/] V4
tELQV. [€e——tGHQZ———>]
LELQX e he————EHQZ —————3
) y ]
High Z Data Valid
p JE-
< TAVAX:
< TAVQV :
[e————tAVOX———
Data Valid
< TAVAX >

A {Address) x
j€——————tavav
l——— tAVQX ——3»|
_ « ELEH—————————3»
£ (Chip Enable)
k
’(————tE Lav [€—{EHQZ—
letELOX3]
Q(Data Out) -4 Data Valid E._.

Notes: 7. When Chip Enable (E} is Low, the address input must be valid.
8. Addresses valid prior to or coincident with Chip Enable (E) transition low.
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CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM65256, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM65256
should be submitted on an Organizational Data form such as
that shown in Figure 2.

Information for custom memory contents may be sent to
Motorola in one of two forms (shown in order of preference):
1. EPROMs — one 256K, two 128K, or four 64K.

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
. ter Code. Motorola’s R.0.M.S. format.

) ‘FIGUFE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS _

ORGANIZATIONAL DATA
MCM65256 MOS READ ONLY MEMORY

Phone No

Customer:
Company Motorola Use Only:
Part No . Quote:
Originator. Part No:
Specif. No:—

Enable Options: .
Active High Active Low

Chip Enable
(Pin 20) D D
Output Enable
(Pin 22} D D

Device Marking Requirements

_ Pinout Options:

Pin27 Pin1

Address/-;14 D D

The customer marking requirements are r’esktr‘ictedkto these limits:
1) Four lines maximum (including date code)
2) Not more than 16 characters per line

692
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@ MOTOROLA MCM68HC34

[ Advance Information l

HCMOS

{HIGH DENSITY CMOS SILICON-GATE)

DUAL-PORT RAM
The MCM6B8HC34 is a dual-port RAM memory (DPM) unit which MEMORY UNIT
enables two processors, arbitrarily referred to as “A” and "B,
operating on two separate buses to exchange data without interfering
with devices on the other bus. It contains 2566 bytes of dual-port RAM

which is the medium actually used for the interchange of data.

The dual-port memory unit contains six semaphore registers that pro-
vide a means for controlling access to the dual-port RAM or any other
shared resources. It also contains interrupt registers which provide a

DUAL-PORT RAM MEMORY UNIT

means for the processors to interrupt each other. L SUFFIX
® High-Speed CMOS (HCMOS) Structure & ACKAGE
@ Six Read/Write Semaphore Registers
@ 266 Bytes of Dual-Port RAM
® Eight Address Lines P SUFFIX
PLASTIC PACKAGE
CASE 711
PIN ASSIGNMENT

Veef
RESET
CSiall
Ea ]
R/Wat
RSaf
ASa ]
MODE {]
ADO [}
AD1[]
AD2 11
AD3 12
AD4 13
ADS 14
ADs [}15
AD7 fj16
iRQa ]
Vssll
iRQb [
pof]

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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FIGURE 1 — BLOCK DIAGRAM

i WT

-

Address
Decode

E
o

T

IRQa o
R\ —
IRQ
!————~——y Control
A
RESET
Y
C> Semaphore
S Register
Ea ——————]
R/Wa —————} Address
RSg — 3 Decode ’_4
~
g
Gate 2
ASa ————
Demultipiexer
ADO-AD7 P D0-D7 Dual Port
v RAM

MODE

ol
o

Demultiplexer

MODE

Gate

j€«—————— R/Wb
j€—————— RSD

A

PYEOHS89NON



MCM68HC34

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vee -03107.0 Vv
R _ 1 This device contains circuitry to protect the
Input Voltage, All Inputs Vin Vss-03toVee+05 ] V inputs against damage due to high static
Operating Temperature TA O0to70 °C voltages or electric fields; however, it is
Storage Temperature Tsig ~55 to 150 °C advised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-
THERMAL CHARACTERISTICS impedance circuit. Unused inputs must be
— - tied to an appropriate logic level {either Voo
Characteristic Symbol Value Unit of Vgsg) to reduce leakage currents and
Thermal Resistance increase reliablity.
Ceramic XY ) °C/W
Plastic 100
FIGURE 2 — BUS TIMING LOAD
5V
22k
MMD6150
Test Point or Equiv.
‘&24 3
90 pF <
P 24 MMD7000
or Equiv.

DC ELECTRICAL CHARACTERISTCS (Vo = 5.0 Vde +5%, Vgg = 0 Vdc, Ta = 0°C to 70°C uniess otherwise noted)

Characteristics Symbol Min Max Unit
input High Voltage (see Note 1) VIH 2.0 Vee+03 \
Input Low Voltage (see Note 2) ViL Vgg—-03 0.8 \
Input Current

(Vin=01to0 Vce) lin - 1.0 A
Output Leakage Current oz - 10.0 rA
Output High Voltage

(I oad= — 100 pA) VOH 2.4 - Y

(I pad= <10.0 pA) Vee-041 -

Output Low Voltage

ILoad ="1.6 mA)} VoL - 0.4 )

(I pad = < 10.0 pA) - 0.1
Current Drain — Outputs Unloaded

Standby — CEa and CEb at Vgs IpDs - 0.1 mA

Operating — Ea, Eb=1 MHz, Both Sides Active DD - 30 mA
Input Capacitance Cin - 10 pF
QOutput Capacitance |

{ADQO-AD7 and DO-D7} Cout — 12 pF

NOTES:

1. Input high voltage as stated is for all inputs except MODE. In the case of MODE, input high voltage is tied to V(.
2. Input low voltage as stated is for all inputs except MODE. In the case of MODE, input low voltage is tied to Vgg or is floating. If fioating,
the voltage will be internally pulled to Vggs.
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BUS TIMING (See Notes 1 and 2 and Figure 2)

Ident
Number Characteristics Symbol Min Max Unit
1 Cycle Time toye 800 — ns
Pulse Width, E Low PWEL 300 — ns
3 Pulse Width, E High PWEH 325 - ns
4 Input Rise and Fall Time tr tf - 30 ns
8 Read/Write Hold Time TRWH 10 — ns
9 . | Non-Multiplexed Address, RS Hold Time tAH 10 — ns
12 Non-Multiplexed Address, RS Valid Time 1o Eb AV 20 — ns
13 R/W, Chip Select Setup Time tRWS 20 - ns
15 Chip Select Hold Time tCH 0 — ns
18 Read Data Hold Time {DHR 20 75 ns
21 Write Data Hold Time tDHW 10 — ns
24 Address Setup Time for Latch tASL 20 — ns
25 Address Hold Time for Latch tAHL 20 - ns
27 Pulse Width, AS High PWASH 110 — ns
28 Address Strobe to E Delay tASED 20 - ns
30 Read Data Delay Time tDDR — 240 ns
31 Write Data Setup Time tDSW 100 — ns

NOTES:

1. Timing numbers relative to one side only. No numbers are intended to be cross-referenced from one side to the other.
2. Measurement points shown for ac timing are 0.8'V and 2.0 V, unless otherwis¢ specified.
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BUS TIMING DIAGRAMS

)
©)
y

RS

T ’xté\l 1

ADO-AD7
A

ADO-AD?
Read

AO-A7 y :

DO-D7
Write

Ly

T

D0-D7
Read

L
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SIGNAL DESCRIPTION

The following paragraphs cont
the input and output signals.

Vce AND Vss .
These pins supply power to the DPM VCC is +5volts + 5%
and Vgg is 0 volts or ground.

E CLOCK INPUTS (Ea AND Eb)

These are the input clocks from the respective processors’

and are positive during the latter portion of the bus eycle.

REGISTER SELECT INPUTS (RSa AND RSb)

These inputs function as register select.inputs. A high on
the RSa for side A or RSb for side B input allows selection of
the semaphore and interrupt registers respectively for side A
and side B by the lower three address bits. A low on RSa or
RSb selects 266 bytes of RAM from sxde A or side B respec-
tively.

CHIP SELECT INPUTS (CS7a, AND CSib)

These inputs  function as chip: select inputs: for -their
respective sides. CSia must be low to select side A and
C87b must be low to select side B. If CS1a is high, side A is
deselected. if CSib is high, side B is deselected.

MODE SELECT (MODE)

In normal operation, this pin should always be connected
to Vcc (MODE = 1). Each side has three states controlled by
RSa and CS1a for side A and RSb and CS1b for side B.

If CS1a is high, side A cannot be accessed. If £S1a is low,
side A accesses either 256 .bytes of RAM or the six
semaphore registers and the two interrupt registers depen-
ding on the level.of RSa. If RSais low, 266 bytes of RAM are
accessed and if RSa is high, the six semaphores and two in-
terrupt registers are accessed.

The six semaphore and two. mterrupt reglsters are redun-

dantly mapped in the 256 byte mode. That is, only the low

order three bits select one of eight registers and the upper
five bits of address are not decoded. Refer to Table 1.

TABLE 1 — SIDE A CONTROL SIGNAL OPERATION

Mode | CSia RSa Operation
1 0 0 Access 266 Byte RAM Side A
1 0 1 Access Semaphore/iRQ Side A
on Lower Three Bits of Address
1 1 X Side A Not Selected

The three states for side B in the 266 byte mode are con-
trolled in the manner as side A using RSb and CS1ib except
that side B uses separated address and data inputs. Refer to
Table 2.

_TABLE 2 — SIDE B CONTROL SIGNAL OPERATION

{ Rsb Operation
"o Access 256 Byte RAM Side B
1 Access Semaphore/(RQ Side B
on Lower Three Bits of Address
tesp 1 X ".Side B Not Selected

_INTERRUPT REQUEST OUTPUTS (iRGa AND IRQb)

These pins are active low open-drain outputs. A write to
address.F9 from one side asserts‘an interrupt, if not masked.
On the other side, a write to address F9 sets this pin low.

B SIDE ADDRESS BUS INPUTS (A0-A7) AND
B SIDE BIDIRECTIONAL DATA BUS (D0-D7)

When the B side is run from a multiplexed bus processor,
the B side address pins are connected to the B side data
pins, respectively (AQ to DO, A1 to D1, etc.).

SYSTEM RESET INPUT (RESET)

A low level on this input causes the semaphore registers to
be set to the states shown in Table 5 under SEMAPHORE
REGISTERS and clears both bits of both IRQ registers to
zeros. The RAM data is unaffected by RESET.

ADDRESS STHOBE INPUTS (ASa AND ASb)

The ASa input demultiplexes the eight low order address
lines from the data lines on the A side. The falling edge of
ASa latches the A side address within the DPM. The ASb in-
put is used in the same manner when the B side is connected
to a multiplexed bus. It must be connected. to a high level
when the B side is connected to a non-multiplexed bus.

A SIDE MULTIPLEXED ADDRESS/
BIDIRECTIONAL DATA BUS (AD0-AD7)

The: A side can only be used with a multiplexed ad-
dréss/data bus. The A side addresses are on these lines dur-
ing the time ASa is high. The lines are used as bidirectional
data lines during the time Ea is high.

DUAL-PORT RAM

The dual-port memory-unit contains 256 bytes of dual-port
RAM that is accessed from either processor. It is selected in
either case by eight address lines, register select, and chip
select inputs. The direction of data transfer is controlled by
the respective read/write (R/Wa or R/Wb) line. The dual-
port RAM enables the processors to exchange data without
interfering with devices on the other bus.

Simuitaneous accesses by both sides of different locations
of dual-port RAM will cause no ambiguities. Simultaneous
reads by both sides of the same dual-port RAM location
gives the proper data to both sides. On a simultaneous write
and read of the same location, the data written is put into
RAM but the data read is undefined. Simultaneous writes to
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the same RAM' location result in undefined data being
stored. Thus, simultaneous writes and simultaneous write
and read to the same location should be avoided. The
semaphore registers provide a tool for determining when the
shared RAM is available.

SEMAPHORE REGISTERS

The dual-port memory unit contains six read/write
semaphore registers. Only two bits of each register are used.
Bit 7 is the semaphore (SEM) bit and bit 6 is the ownership
(OWN) bit. The remaining six bits will read all zeros.

Each semaphore register is able to arbitrate simultaneous
accesses 1o it. The semaphore register bits provide a
mechanism for controlling accesses to the shared RAM but
there are no hardware controls of the dual-port RAM by the
semaphore registers.

Table 3 is the truth table for when a semaphore register is
accessed by one of the processors. When a semaphore
register is written, the actual data written is disregarded but
the SEM bit is set to zero. When the register is read, the
resulting SEM bit is one (for the next read}. The data obtain-
ed from the read is interpreted as: SEM bit equals
zero — resource available, SEM bit equals one — resource
not available.

TABLE 3 — ONE PROCESSOR SEMAPHORE BIT TRUTH TABLE

Original - Data Resulting
SEM Bit R/IW Read SEM Bit
0 R o 1
1 R " 1
0 W - 0
1 W - 0

*0=Resource Available
1= Resource Not Available

Table 4 shows the truth table if both processors read or
read and write the same semaphore register at the same
time. The A processor always reads the actual SEM bit. The
B processor reads the SEM bit except during the
simultaneous read of a clear SEM bit. This insures that
during a simultaneous read, only the A processor reads a
clear SEM bit and therefore has priority to the shared RAM.

TABLE 4 — SIMULTANEQUS ACCESS OF OF SEMAPHORE
REGISTER TRUTH TABLE

Original A Processor B Processor Resulting
SEM Bit [ R/W [ Data Read | R/W | Data Read | SEM Bit
0 R oy R N 1
1 _R_ 1 W - 0
1 W - R 1, 0
1 R 1 R 1 1

*0= Resource Available
1= Resource Not Available

The ownership bit is a read-only bit that indicates which
processor last set the SEM bit. The OWN bit is set to a one
whenever the SEM bit is set from zero to one. The OWN bit
as read by one processor is the complement of the bit read
by the other processor.

The reset state of the semaphore registers is defined in
Table b. The A processor owns all of the semaphore registers

79

except the second semaphore register which'is owned by the
B processor.

TABLE 5 — RESET STATE OF SEMAPHORE REGISTERS

Semaphore :
Register : A Processor B Processor
Number SEM Bit | OWN Bit | SEM Bit OWN Bit
1 1 1 1 0
2 1 0 " 1
3 1 1 1 0
4 1 1 1 0
5 1 1 1 0
6 1 1 1 0

A state diagram for a semaphore register -is shown- in
Figure 3.

FIGURE 3 — STATE DIAGRAM FOR SEMAPHORE REGISTER

A Reads
11
1

A

1
1
[}
1
A Reads 0, 1
1

. [}

A Writes

A Reads

For SEM
Reg 2
Only

B Reads
0,0

B Reads 0, 1

Available In Use
NOTES:
1. Writes t0 a8 semaphore register are valid only if SEM=1
and OWN=1.

2. When A and B simultaneously read a semaphore register,
the hardware handles it as a read by A followed by a read
by B.

INTERRUPT REGISTERS

The dual-port memory unit contains two addressable
locations at F8 and FS on both sides that control the interrupt
(TRQ) operation between the processors. Although there is
only one hardware register for each side, for purposes of
explanation the register accessed at location F8 is referred to

T
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as the IRQX status register and the register accessed at
location FQ is referred to as the IRQX control register (refer to
Table 6). The registers each consisting of two bits have
identical bit arrangements. Bit 6 is the enable bit and bit 7 is
the flag bit. The other six bits are not used and always read
as zero. When RESET is asserted both bits are cleared to
zero.

Table 7 summarizes the bits mvolved when reading or
writing to the status or control registers at F8 or F9. The
enable bits on either side (A or B} track the data that is
written into the status register from that side. Writes to the
control register do not alter data. The actual data written is
disregarded but the action sets the flag bit in the other side’s
register and asserts an interrupt signal if enabled.

The following describes how the B side interrupt is
asserted from the A side. The A side interrupt is controiled in
a similar manner.

When the enable bit in the IRQb status register is set (bit
6=1), a write to IRQa contro! register sets the flag bit in the
IRQb status register (bit 7= 1} and causes an interrupt on the
B side by setting the IRQb pin low. Reading the [RQb status

register reads the state of the B side enable and flag bits.
Reading the IRQb control register also reads the enable and
flag bits but in addition; clears the B side flag bit (bit 7=0)
and clears the B side interrupt by removing the low condition
on the IRQb pin.

The enabie bit in the IRQb status reglster (bit 6) is changed
by writing the proper data to bit 6 of the IRQb status register.
If the B side enable bit is zero, interrupts are prevented on
the B side. However, a write to the IRQa control register still
sets the B side flag bit.

INTERNAL REGISTER ADDRESSES

Table 8 shows the address of the RAM, TRQ, and
semaphore registers. The addresses to these registers are the
same whether accessed from the A or B side. The address
and data buses are multiplexed on the A side. The B side has
separate address and data buses. The B side can be used on
a multiplexed bus by connecting the corresponding address
and data bit pins together (A0 to DO, A1 to D1, etc.) and
using the B side address strobe input pin.

TABLE 6 — IRQ REGISTERS

Location Register Name Bit 7 Bit 6 Bits5to 0
A Side F8 IRQa Status Flag Enable Not Used
A Side F9 IRQa Control Flag Enable Not Used
B Side F8 IRQb Status Flag Enable Not Used
B Side F9 IRQb Control Flag Enable " Not Used
TABLE 7 — INTERRUPT OPERATION
Operation Action Taken
A Reads |IRQa Status at F8 Read EA and FA
A Writes IRQa Status at F8 Writes to EA

A Reads IRQa Control at F9
A Writes IRQa Control at F9
B Reads IRQb Status at F8
B Writes IRQb Status at F8
B Reads [Rb Control at F9
B Writes IRQb Control at F9

Read EA and FA; Clear FA
- Set FB; Assert IRQB if Enabled
Read EB and FB
Writes to EB
Read EB and FB; Clear FB
Set FA; Assert IRQA if Enabled

F8 and F9 are Address Locations
EA and FA are A Side Enable and Flag Bits
EB and FB are B Side Enable and Flag Bits

TABLE 8 — REGISTER LOCATIONS

RS Address Register Name
0 00-FF Dual Ported RAM
1 00-07 JRQ and Semaphore
1 08-0F IRQ and Semaphore
1 10-17 IRQ and Semaphore
1 18-1F IRQ and Semaphore -
.
1 ] IRQ and Semaphore
.
1 EO-E7 IRQ and Semaphore
1 E8-EF IRQ and Semaphore
nl FO-F7 IRQ and Semaphore
1 F8-FF IRQ and Semaphore

Where:
X is 0 through F of the upper four blts
of the address (note that only the lower
three bits of the address are decoded):
X0 and X8 IRQa or IRQb Status
X1 and X9 IRQa or IRQb Control
X2 and XA Semaphore 1
X3 and XB Semaphore 2
X4 and XC Semaphore 3
X5 and XD Semaphore 4
X6 and XE Semaphore 5
X7 and XF Semaphore 6
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@ MOTOROLA MCM6G836E16
MCM6836R16

’ Advance Information T
128K-BIT COMBINATION ROM/EEPROM MEMORY UNIT HIGH-DENSITY N-CHANNEL PROCESS
The MCM6836E16/MCMB836R16 Combination ROM/EEPROM
Memory (CREEM} is a 16K byte combination memory device with 14K 128K-BIT COMBINATION
bytes of mask programmable ROM and 2K bytes of electrically erasable ROM/EEPROM MEMORY
programmable ROM (EEPROM). It is designed for handling data in
applications requiring nonvolatile memory and in-system reprogram-
ming to a portion of the memory. The MCM6836 saves time and money
because of the in-system erase and reprogram capability of its 2K bytes
of EEPROM. The industry standard pinout in a 28-pin dual-in-line
package makes the MCMB836( )16 compatible with 128K-bit ROMs and
EPROMs. S SUFFIX
For easy use, the MCM6836( )16 device operates in the read mode CERELESZA%;AGE
from a single power supply and has a static power down mode. The
MCM6836R 16 version has a 256 byte user programmable redundancy
EEPROM on chip. It can be programmed by the user to replace any
page of 266 bytes of memory in the mask ROM or EEPROM sections. P SUFFIX
The following are some of the major features of the MCM6836( )16. PLAS&CSEA?%AGE
® 128K-Bit ROM/EEPROM Combination Memory Organized as
16,384 x 8 Bytes
® Lowest Order 2K Bytes are Bulk Erasable EEPROM
® Remaining 14K Bytes are Mask Programmed ROM
® Packaged in Standard 28-Pin DIP PIN ASSIGNMENT
@ Pin Compatible with 128K-Bit ROMs and EEPROMs vepl1 ® \_/ Bfvee
® |n the Read Operating Mode Only +5 V Power Supply is Required p2f2 27 PW
® +21 Vdc Programming Power Supply d s6h A3
® Bulk Erase A7{3 P
® 256 Bytes of Spare Memory are Included on Chip (MCM6836R16 Asa %0 A8
Only) As(5 241 A9
® Seven Operating Modes: Read, Standby, Program, Erase, Verify, aall6 23 A1
Replace {IMCM6836R16 Only), and Erase-of-Replace (MCM6836R 16 _
Oniy) as7 220G
A20s 213 A10
arQe 20PE
ao10 191 pa7
paod1 1811DQ6
pa1012 17P DQ5
pa2Q13 161004
vss 14 150 DQ3
ORDERING INFORMATION (T4 =0°C to 70°C)
Package Type Order Number
Cerdip MCM6836E16S
S Suffix MCM6E836R16S Pin Names
Plastic MCM6836E16P
P Suffix MCMB6836R16P éO-AWS...‘..H Ceieii........Address
E. se.viio..o...........Chip Enable
G............. .........Output Enable
W Write
DQO-DQ7 ... Data
Vpp ....................Program Voltage
VCC voove i + 5V Power Supply
VS ....o.ooiiiiiii oo .Ground

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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FIGURE 1 — MCM6836( }16 EEPROM MEMORY UNIT BLOCK DIAGRAM

Data Input/Output DQO-DQ7

[EEEEEEY,

E
_G J—— CLO(;]tirgl > 170 Buffers
W] g . :
: ] v °
AQ-A5 { Decmdor . Y-Gating
°
N .

- AB-A13 ° 114,688-Bit
——— [ ] ROM
——— °

X °
Decoder i
o>
3 16,384-Bit
L4 EEPROM
.
o 5
l‘ 0000
Spare * 2048-Bit
Decoder [ ] Spare EEPROM
e
FIGURE 2 — AC TEST LOAD
Vpp=5V
ILoad MMD61.50 R1
- or Equiv. 2.2k
Test Point

MMD7000
or Equiv.
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MAXIMUM RATINGS (Voltages Referenced to Vgg)

Ratings Symbol Value Unit This device contains circuitry to protect
Supply Voltage Vee 03t 170 v the'inputs against darpage due to high
5 — T v YRR v §t§tlc vo!tages of electric fields; ht?wever,
rogramming ge PP 0 it is advised that mormal precautions be
Input Voltage taken to avoid application of any voitage
Mode Programming Pin VIHH -031t +19 v higher than maximum rated voltages to
All Other Inputs Vin -03t0 +7 v this high impedance circuit. For proper
Operating Temperature Range Ta 0t070 °C operation it is recommended that Vi, and
Storage Temperature Range Tstg —55 to + 150 °C Vout be constrained to the range
Vgs =(Vin or Vou=Vcc. Reliability of
operation is enhanced if unused inputs
are connected to an appropriate logic
THERMAL CHARACTERISTICS voltage level (e.g., either Vgg or V).
Characteristics Symbol | Value Unit
Thermal Resistance
Cerdip AT 60 °C/W
Plastic 100

POWER CONSIDERATIONS

The average chip-junction temperature, T, in °C can be obtained from:
Ty=Ta+(PpedJa) S s
Where:
T a=Ambient Temperature, °C
6 =Package Thermal Resistance, Junction-to- Amblent °C/W
PD=PINT +PPORT
PiINT=lccx Ve, Watts — Chip Internal Power
PpORT = Port Power Dissipation, Watts — User Determined
For most applications PPORT<P|NT and can be neglected. PPORT may become significant if the device is configured to
drive Darlington bases or sink LED loads.
An approximate relationship between Pp and T (if PpQRT is neglected) is:

Pp=K =+ (T +273°C) ' (2)
Solving equations 1 and 2 for K gives:
K=Ppe(Ta+273°C) + 6 p°PD2 (3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
for a known Ta. Using this value of K the values of Pp and TJ can be obtained by solving equations (1) and (2) iteratively for any
value of Ta.

OPERATING DC ELECTRICAL CHARACTERISTICS (Voo =Vpp=5.0V +10%, Vgg=0 Vdc, Ta=0° to 70°C unless otherwise noted)

Characteristic Symbol | Min Max Unit
Output High Voitage (1| gad= — 400 gA) VOoH 24 - \
Output Low Voltage (I| gag=2.1 mA) VoL - 0.4 v
Input High Voitage Vig | 20 Vee \
Input Low Voltage All inputs (Except Vpp) VL -0.1 0.8 Vv
Input High Voltage Vpp (Normal Operating Mode) ViH Vee Vee Vv
Supply Current Measured at TA =0°C in Read Mode Operation (Voc=4.5 to 55 V) Ice - 100 mA
Input Low Current (V) =0) L - -10 A
input High Current (V|y=5.25 V) tH - 10 A
Hi-Z Output Leakage Current Low (Vg 1=0.4 V) lozL — -10 _A
Hi-Z Output Leakage Current High (Vo,t=56.5 V) lozH — 10 A
Capacitance
Output (Vgout=0) Cout - 12 pF
Input (Vi =0) Cin - 10 pF
Vpp Current Ipp - 12 mA
Supply Current During Standby, Measured at TA=0°C (Vcc=4.51055V, EzV|y, G=V|y) |lcciss) - 25 mA

NOTES: 1. In normal read operation, if the Vpp pin is connected to V¢, then the total Icc current will be the sum of the total supply and the
Vpp current.
2. In all cases, Vce and VigH must be applied simultaneously with or prior to Vpp, V¢ and Vi4H must be switched off simul-
taneously with or after Vpp.
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READ MODE AC ELECTRICAL CHARACTERISTICS (Voc=5.0 Vde +10%, Vgg =0 Vde, TA=0 to 70°C)

Characteristic Symbol Min Max Unit
Access Time (From Chip Enable) tELQy — 250 ns
Access Time (From Output Enable) tgLQv - 100 ns
Address Hold Time (From Chip Enable) tEHAZ 0 - ns
Address Setup Time tAVEL 0 - ns
Disable Time (From Output Enable) - tGHQZ 0 80 ns
Disable Time (From Chip Enable) tEHQZ 10 80 ns
READ MODE TIMING DIAGRAM
Addresses 4 )
A0-A13 '—-< Valid Address
re—— tEHAZ ——]
QOutput
Enable \ /
G) L—
TAVEL <€ <—-——-ﬂ- tGLav tGHQZ
Chip
Enable /
(E}
[e—— 1t Qv —>] < teHQZ
Outputs W, >________.
Qo-Q7
NOTES: 1. Voltage levels shown are Vo 0.4 V and VoH=2.4 V unless otherwise specified.
2. Iiming level measurement points are 0.8 V and 2.0 V unless otherwise specified.
3. G may be delayed up to tg Qy-tgLQYV after the falling edge of E without impact on tgi Qy-
PROGRAMMING OPERATION DC ELECTRICAL CHARACTERISTICS (Vcc=5.0 Vde +10%, Vgs=0 Vde, Ta=25°C
unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Programming Voltage (Vpp Pin) Vpp 20 21 22 Y
Input High Voltage For Data VIH 2.0 - Vee A
Input Low Voltage Vip —-0.1 — 0.8 \4
Address, E, G, and W Sink Current (Vin=5.25 V/0.4 V) llgak — - 10 uA
Vpp Supply Current (Vpp=21+1V, W=V} Ipp1 - - 10 mA
Vpp Programming Pulse Supply Current (Vpp=21+1V, W=V ) ipp2 - — 10 mA
Ve Supply Current Icc — - 115 mA
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PROGRAMMING OPERATION AC TIMING CHARACTERISTICS (V(c=5.0 Vdc +10%, Vgg=0 Vdc, Vpp=2141V, Tp=25°C)

Characteristic Symbol | Min Max Unit
Vpp Rise Time tPLPH 50 - . ns
Vpp Fall Time tPHPL 50 — ns
Vpp Setup Time tPHWL 2.0 - us
Vpp Hold Time . tWHPL 20 - ns
Address Setup Time TAVWL 2.0 - us
Address Hold Time WHAX | 20 — uS
Output Enable High to Program Pulse tGHWL 2.0 - us
Output Enable Hold Time WWHGL 2.0 - us
Chip Enable Setup Time tEHWL 2.0 - us
Output Disable to Hi-Z Output tGHOX 0.1 100 ns
Data Setup Time tDVWL 2.0 - #s
Data Hold Time BWWHDX 2.0 - us
Program Pulse Width twiwn1] 1.0 10 ms
Output Enable to Valid Data tGLDV — 200 ns

PROGRAMMING OPERATION TIMING DIAGRAM

<«€»tPLPH “«>H-1pHPL
4 X —+21V
Vpp { \
e tPHW| —> MEtWHPL P \
— e o oo o o o o= = = — 45V
lE—tAVWL —»] tWHAX :i
— ViH
Address k
— ViL
—V
5 y— H
__/‘—’GHWL—D‘ E—WHGL — VL
EHWL ] tGLDV >
ama— — VIH
z .
— ViL
WWIWL)T — vy
W
rE»-tGHQX — Vi
€— DYWL —] [€—tWHDX —>
DQO-DQ7 DataIn %a‘}f X

TN

Prograrﬁ Verify -—>l
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ERASE OPERATION DC ELECTRICAL CHARACTERISTICS (Voc=5.0 Vdc +10%,Vgg=0 Vdc, Vpp=21+1 Vde, Ta=25°C

unless otherwise noted) .

Characteristic Symbol Min Typ Max Unit
"Input Current for Any Input @ Vin ljeak — — 10 HA
V¢ Supply Current (Outputs Open, W=V, ) Icc ~ - 115 mA
Vpp. Supply Current (W= V) ) Ipp — 5 10 mA
Input Low Level ViL -0.1 - 08 " v
Input High Level Vin 2.0 -~ Vee \
Input Mode Select High VIHH 12 15 19 v
ERASE OPERATION AC TIMING CHARACTERISTICS (Vce=5.0 Vde +10%, Vgs =0 Vdc, Vﬁp=21 +1-Vdc, Tpo=25C)

: Characteristic Symbol Min Typ ‘Max Unit-
Vpp Rise Time tpLPH 50 - - ns
Vpp Fall Time tPHPL 50 — - ns
Vpp Setup Time tPHWL 2.0 - - 4
Vpp Hold Time WHPL 20 — - us
Address Delay Time YWHAV 2.0 - - us
Output Enable Setup Time tGHHWL| 2.0 — = us
Output Enable Hold Time tWHGH | 2.0 - - us
Chip Enable Setup Time tEHWL 20 — — #S
Erase Puilse Width twiwLizl 1.0 10 100 ms
Output Enable to Invalid Data GLDV. — — 200 ns

ERASE OPERATION TIMING DIAGRAM
tPLPH <€ »-tPHPL
s Y — +21V
\
Vep
\
— [ tPHWL— EWHPL D A e e = = em o mm — 45V
WHAV
— VIH
Address ) x Valid

— ViL

~ i — VIHH
[cpp— h — VIH
A —viL

[ e—— tGHHW —— tWHGH
c —'WAEHWL—> 1GLDV — ViH
) — ViL
— ViH
_ Is 4
W WI{WL)2
-~ ViL
DQO-DQ7 X Data Out
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ERASE-OF-REPLACE OPERATION AC TIMING CHARACTERISTICS (V=50 Vde +10%, Vgg=0 Vde, Vpp=21+ 1 Vdc,

TA=25°C) :

T : Characteristic Symbot Min Typ Max Unit
‘Vpp Risé Time tP) 50 -~ - ns
Vpp Fall. Time B 1(P) 50 — — ns
Vpp Setup Time tPHWL 20 . - - us
Vpp Hold Time tWLPL 20 - - ps
Output Enable Setup Time v tGHWHH|{ 2.0 - - ps
Output Enable Hold Time WHGL 2.0 - - uS
Chip Enable Setup Time tEHWHH| 2.0 - - us
Chip Enable Hold Time tWHEL 2.0 - - 1S
Erase-of-Replace Pulse Width tWIWHH) 10 - - ms

ERASE-OF-REPLACE OPERATION TIMING DIAGRAM
(P -« t(P)
C— 421V
\
Vep \
tPHWL—»] -ty PL I
— M e = = e s o e — 4BV
— VIH
Address Don’t Care
- ViL
. . . S
- Y .
s _f \
- Vi
PG HWHH —— MEe—WWHGL—™
‘ e : . RISV
c/ \
) ) - ViL
e——teHWHH——>] le—twHEL » o :
— ViHH
W N
- ViH
SWIWHH)—™
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REPLACE OPERATION AC TIMING CHARACTERISTICS (V¢ =5.0 Vdc +10%,

Vgs=0Vdc, Vpp=21+1'Vdc, Ta=25°C

Characteristic Symbol Min Typ Max Unit
Vpp Setup Time tPHWL 2.0 — - uS |
Address Setup Time TAVWL 2.0 - = 4
Address Hold Time twHAX | . 2.0 - - us
Output Enable Setup Time tGHWL 2.0 - -~ us
Chip Enable Setup Time teHHwL| 2.0 - - us
Chip Enable Hold Time tWHEH 20 - — #S
Replace Pulse Width tw(WLI3 50 100 . - ms
REPLACE OPERATION TIMING DIAGRAM
] — +21V
Vep
TPPHWL —]
— +5V
}ﬁ—tAva—P re— W HAX —)’
— VIH
Address X A8-A13 Valid X Valid
l — ViL
— ViH
- ViL
fe—— IGHWL —— (€~ tWHEL
- — VIHH
£ b — ViH
— V
TEHHWL ——— i
W(WHH)
. — ViH
w
— ViL
DQo-DQ7 Hi-Z Data In
I': Replace Program
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FUNCTIONAL DESCRIPTION

INTRODUCTION

The MCM6836( )16 Combination ROM/EEPROM
({CREEM) is a 128K bit memory device containing 2K bytes of
EEPROM and 14K bytes of mask programmed ROM. The
EEPROM is located in the lower 2K byte section of memory,
at addresses $0000 to $07FF, and the mask ROM is located in
the upper 14K byte section of memory at addresses $0800 to
$3FFF. The MCMB836R16 contains an additional 266 bytes
of spare memory. This redundant memory allows for the
replacement of a 266 byte block of memory in either mask
ROM or EEPROM. The MCMB836E16, without redundancy,
is also available. The MCM6836( )16 is contained in a stand-
ard 28-pin dual in-line package. )

The MCMB836( 116 incorporates several operating modes
which make the device easy to use and test. These modes
which are illustrated in Figure 3 include: Read, Standby, Pro-
gram, Erase, Verify, Replace, and Erase-Of-Replace (Replace
and Erase-Of-Replace modes are used in the MCM6836R16
only). The pin voltages {signals) required for each mode are
also illustrated in Figure 3 and a functional description of
each operating mode is provided below. The read and stand-
by modes allow the device to be used as a conventional
ROM, the program mode allows programming of individual
bytes in the EEPROM, and the erase mode allows the entire
EEPROM contents to be erased to the logic high state in ap-
proximately 10 milliseconds.

In the MCMB836R 16, the replace mode allows substitution
of any 256-byte page in the mask ROM or EEPROM memory
space with an erased page of EEPROM which can then be
programmed. The substitution is performed as a single block
of memory, and on-chip logic determines if mask ROM or
EEPROM has been replaced. If EEPROM has been replaced,
the redundant memory and the memory it has replaced are
erased when the standard EEPROM is erased. If the substitu-
tion is for mask ROM, the spare memory is erased only by
the erase replace mode which has unique control functions.
This allows the spare memory to contain the same
characteristics as the normal memory for which it is
substituted.

OPERATING MODES

The MCM6836E16/ MCM6B836R16 (CREEM) incorporates
five common operating modes, plus two more modes for the
MCMB836R 16, which make the device easy to use and test.
The foliowing paragraphs provide a detailed discussion of

each of these modes. In addition, Figure 3 provides a chart ii-
lustrating how the various pins are affected during each of
the operating modes.

NOTE
It is possible to erase spare EEPROM even if it is used
as ROM (or isn't being used) when the following er-
roneous pin connections are made: E and G=V|HH,
Vpp=Vpp, and W=V|| .

Read Mode — this mode allows the MCM6836( )16 to be
used like any conventional mask ROM. In order to read the
device in this mode, E and G must be held fow {V)), Vpp is
connected to Vce, and a valid address accessed for data
output. The W pin can be in either state (don't care). Some
characteristics of the read mode are:

1. Data is available 250 nanoseconds after valid addresses

or after the falling edge of E.

2. Data is valid 100 nanoseconds after the trailing edge of
G provided E and stable addresses have been present
for 150 nanoseconds or more.

3. Current is less than 100 milliamperes at 0°C.

Standby Mode — in this mode the MCM6836{ }16 is
disabled. In order to enter this mode, E and G must be at a
logic high level {(Vin), and Vpp must be connected to VcC.
The W and address line can be at any state ("'don’t care’’)
and the data bus will be in the high-impedance state. (Hi-Z).
Some characteristics of the standby mode are:

1. Data outputs are high impedance.

2. Current is reduced 75% to less than 25 milliamperes at

0°C.

Program Mode — In this mode, individual bytes {memory
locations) in the EEPROM may be programmed in approxi-
mately 10 milliseconds. (A memory location must be erased
to the all ones state before it.can be programmed.) In order
to enter this mode and program the EEPROM, E must be at a
logic low (V|}, G at a logic high {V|H), and Vpp must be
held at +21 Vdc. A 10 millisecond negative-going pulse on
W will then allow the input data to be programmed into the
addresses accessed in the EEPROM. Some characteristics of
the program- mode are:

1. Although only zeros are programmed into the device,

both ones and zeros can be present in the data word.

2. Requires + 21 Vdc programmirig voltage supply.

FIGURE 3 - OPERATING MODES AND CONTROL VOLTAGES

E G Vpp W Address Data
Read Vi ViL Vee X Valid Dout
Standby Vi VIH Vee X X Hi-Z
Program ViL ViH Vpp N__/ViH Valid Din
Erase VIL VIHH Vpp __/ViH X Hi-Z
Verify ViL ViL Vpp ViH Valid Dout
Replace? VIHH ViH Vpp N/ Vi Valid Hi-Z
Erase-of-Replace? Vigy ViH Vpp /" \VIHH X Hi-Z

# Indicates used in MCM6836R only.

NOTE: It is possible to erase spare EPROM even if it is used as ROM (or isn't being used) when the following erroneous pin connections are

made: E and G=V|HH, Vpp=Vpp, and W=V, .
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Erase Mode — This mode aliows the contents of the
EEPROM to be erased to all ones. in order to enter this mode
and erase the EEPROM, E must be held low (V) ), G must be.
held at V), and Vpp must be held at +21 Vdc. A 10 milli-
second negative-going pulse on W will then erase the
EEPROM to the all ones state. Address lines can be in any
state and the data bus will be in the high-impedance state
(Hi-Z). Some characteristics of the erase mode are:

1. Bulk erase returns the entire EEPROM array to all ones.

2. A +21 Vdc programming voltage supply is required.

Verify Mode — in this mode the contents of the EEPROM
can be verified as all ones after erasure and the contents of
the data byte can be verified after programming. In order to
enter this mode and verify EEPROM and/or data byte con-
tents, E and G must be held at V|[, and Vpp must be held at
+21 Vdc. The W line must be held high (V14) and a valid ad-
dress must be applied to the address lines accessing the
EEPROM locations (to obtain data output). Some
characteristics of the verify mode are:

1. Allows quick verification of the data byte which was

written during the previous cycle.

2. Verification may be performed after each program or

erase cycle.

3. Verification is accomplished by performing a read cycle

with Vpp at +21 Vdc and W held at V|4.

Replace Mode (MCMB6836R16 only) — The replace mode
allows for substitution of any 256 byte page in the mask
ROM or EEPROM memory with an erased page of EEPROM
which can then be programmed. The substitution is per-
formed as a single block of memory and on-chip logic deter-
mines if mask ROM or EEPROM is to be replaced. If
EEPROM is replaced, the redundant memory and the
memory it has replaced is erased when the standard
EEPROM is erased. If the substitution is for mask ROM, the
spare memory can be erased only in the erase-of-replace
mode, which has unique control functions. Thus, the spare
memory assumes the same characteristics as the normal
memory for which it was substituted. '

To replace a block of memory, E must be heid at V)HH, G
must be held at V|H, and Vpp must be held at +21 Vdc.
Then, a 100 millisecond negative-going pulse on W will
substitute the spare memory when the beginning address of
the section.of memory to be replaced is set on address lines
A8-A13. i

The replace operation programs special EEPROM devices
which: {1) program replacement addresses into a spare row
decoder, (2) determine if the address space is in mask ROM
or EEPROM, (3) enable the spare memory, and {4} prevent
“overprogramming’’ the replacement address. Data is then
programmed into the spare memory by using the program
‘mode. If this section of memory is addressed during the read
or program mode, a signal is generated that disables all nor-
mal row decoders.

Some characteristics of the replace mode are:

1. Substitutes 256 bytes of spare EEPROM for 256 bytes
of either mask ROM or EEPROM.

. Performed as a single block of memory.

W N

be replaced.

When in the replace mode, special EEPROM devices are
programmed which:

>

. On-chip logic determines if mask ROM or EEPROM isto

720

A. Program replacement addresses into a spare row
decoder, :

B. Determine if the address space is in mask ROM or
EEPROM,

C. Enable the spare memory, and

D. Prevent ' ''overprogramming”
address.

Data is then programmed into spare memory using the
program mode.

the replacement

Erase-Of-Replace Mode (MCM®6836R16 only) — This
mode is used, when spare memory (redundancy) is being
used, to erase the replace mask ROM. To erase the spare
memory to all ones, E and G must be held at V|, and Vpp
must be held at +21 Vdc. Then, a 10 millisecond positive-
going (to V|HH) pulse on W will erase the spare memory to
the all ones state. This mode also erases the programmed ad-
dress to the redundancy EEPROM. During the erase-of-
replace mode, the address lines can be at any state and the
data bus is in the high-impedance state. Some character-
istics of the erase-of-replace mode are:

1. Returns the device to its original condition by erasing

the replace circuitry, spare decoder, and spare memory.

2. Needed only for a device which contains redundancy as

a user option.
. False erasure of redundancy memory is unlikely due to
unique control function (W pulse).

w

NOTE

The erase-of-replace mode need only be used if
spare memory is being used to replace a section
of mask ROM. This operation erases the replace-
ment circuitry, spare decoder, and spare memory
after which the device is returned to its original
condition.

FUNCTIONAL PiN DESCRIPTION

Vep

This pin is used as the +21 Vdc input voltage during
EEPROM programming and erasing operations. It is con-
nected to V¢ in the normal operating read and standby
modes. Vpp should not, in any case, be applied before the
device has been powered by V¢ or after Vo has been
removed from the device.

WRITE (W)

The active low state (V[i) of this input pin is used to pro-
gram and erase the EEPROM. Itis also used as a mode select
pin for the erase-of-replace mode when V|HH is applied to its
input. In the normal read and standby operating modes, this
pinis a "don’t care”.

CHIP ENABLE (E)

The active low state {V||) of this input pin is used as a chip
select signal for the read, program, erase, and verify
operating modes. Itis also used as a mode select input signal
for the replace mode when VjHH is applied. It is used as a
mode select signal for the standby and erase-of-replace
modes when V| is applied.



MCM6836E16E ® MCM6836R16

OUTPUT ENABLE (G)

The active low state (V) of this input pin is used in con-
junction with E to enable the output buffer of this device. It is
also used as a mode select signal for the erase mode when
VIHH is applied.

DATA BUS (DQ0-DQ7)

These eight pins provide a bidirectional data link to the
system bus.

7-21

ADDRESS INPUTS {A0-A13)

These 14 address inputs allow any of the 14K bytes of
mask ROM and 2K bytes of EEPROM to be uniquely selected
in the read mode. Addresses $0000 to $07FF are designated
as EEPROM, and addresses $0800 to $3FFF are designated
as the mask programmable ROM. These address inputs are
also used to select an address byte for programming, verify-
ing, and replacing.
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@ MOTOROLA MCM93415

1024-BIT RANDOM ACCESS MEMORY

The MCM93415 is a 1024-bit Read/Write RAM organized 1024 TTL
words by 1 bit. 1024 X 1 BIT
The MCM93415 is designed for buffer control storage and high RANDOM ACCESS MEMORY

performance main memory applications, and has a typical access
time of 35 ns.

The MCM93415 has full ‘decoding on-chip, separate" data
input and data output lines, and an active low chip select. The
device is fully compatible with standard DTL and TTL !ogic g
families and features an uncommitted collector output for ease PIN ASSIGNMENT
of memory expansion.

® Uncommitted Coliector Qutput
® TTL Inputs and Qutput Y
) 1048 Vee D16
® Non-Inverting Data Qutput 20 A0 Din 215
® High Speed — 3 a1 WE o4
Access Time — 35 ns Typical 4 a2 Iy =1t
Chip Select — 15 ns Typical . 5 c4A3 Ag 12
® Power Dissipation Decreases with Increasing Temperature 6 CJA4 A7TFED 1
® Power Dissipation 0.6 mW/Bit Typical 7 £ Dout A6 310
® Organized 1024 Words X 1 Bit 8 CGna asfD 9
Pin Designation
cs Chip Setect
ACG— A9 Address inputs
BLOCK DIAGRAM WE Write Enable
Din Data Input
[ ' Dout Data Output
Sense Amp 7
and Dout
Write Drivers
Word > 32 X 32 ﬁ
Drivers Array 14
: aq-c WE
|
<}——o cs
15
<}—<> Din
10f32 10f32,
Decoder Decoder

FE R s

AD A1 A2A3 A4 A5 ABATA8 A9

83

e



MCM93415

FUNCTIONAL DESCRIPTION

The MCM93415 is a fully decoded 1024-bit Random Access
Memory organized 1024 words by one bit. Bit selection is
achieved by means of a 10-bit address, AQ to A9.

The Chip Select input provides for memory array expansion.
For large memories, the fast chip select access time permits the
decoding of Chip Select (CS) from the address without affecting
system performance.

The read and write operations are controlled by the state of
the active low Write Enable {WE, Pin 14). With WE held low and
the chip selected, the data at Dj, is written into the addressed
location. To read, ﬁ is held high and the chip selected. Data in
the specified ‘location is presented at Dgy¢ and is non-inverted.

Uncommitted collector outputs are provided to aliow wired-
OR applications. In any application an external pull-up resistor of
R value must be used to provide a high at the output when it is
off. Any R value within the range specified below may be used.

ABSOLUTE MAXIMUM RATINGS (Note 1)

VcciMin) <R < Vee(Minl-Von ]
IgL —- FO(1.6) n{lcex) + FO(0.04)
Ry is in k2

n = number of wired-OR outputs tied together

FO = number of TTL Unit Loads (UL) driven

ICEX = Memory Output Leakage Current

VoH = Required Qutput High Level at Output Node
1oL = Output Low Current

The minimum R value is limited by output current sinking
ability. The maximum R value is determined by the output and
input ieakage current which must be supplied to hold the ‘output
at VoH. One Uit Load = 40 uA High/1.6 mA Low.

TRUTH TABLE

Storage Temperature Inputs Output
Ceramic Package (D and F Suffix) -55°C to +165°C Open
Plastic Package (P Suffix) -55°C to +125°C cs WE Din Collector Mode
Operating Junction Temperature, T ) H X X H Not Selected
Ceramic Package (D and F Suffix) <165°C L L L H Write "0
Plastic Package (P Suffix) <125°C L L H H Write “1°"
V¢ Pin Potential to Ground Pin -05Vto+70V L H % Dout Read
Input Voltage {dc) -05Vto+55V
Voltage Applied to Outputs (Qutput High)  -0.5V to +5.5V H= :-—{igh \\;o,ltage ll:evell
= Low Voltage Level
Output Current {dc) (Output Low) +20 mA ; _ DZn‘t garzgtHighvor Low)
Input Current {dc} -12 mA to +5.0 mA :
NOTE 1: Device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
GUARANTEED OPERATING RANGES (Note 2)
Supply Volitage (Vgc)
Part Number Min Nom Max Ambient Temperature (T 5)
MCM93415DC, PC 475V | 50V | 525V 0°C to +75°C
MCM93415FM, DM 450V 50V 5.50 vV -550C to +125°C
DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)
Limits
Symbol Characteristic Min Max Unit . Conditions
VoL QOutput Low Voltage 0.45 Vde Vee = Min, lg =16 mA
ViH Input High Voltage 2.1 . Vdc " | Guaranteed Input High Voltage for All inputs
ViL Input Low Voltage 0.8 Vdc _Guaranteed Input Low Voltage for All Inputs
L Input Low Current -400 HAdc Vce = Max, Vip =04 V
IiH Input High Current 40 nAdc Vee = Max, Vip =45V
1.0 mAdc Veg = Max, Vin. =525V
ICEX Output Leakage Current 100 HAdC Ve = Max, Vout=4.5V
Veb Input Diode Clamp Voitage -1.5 Vdc Vee = Max, lip =-10 mA
Icc Power Supply Current 130 mAdc Ta = Max
155 | mAdc | Ta=0°C Vee =Max,
All Inputs Grounded
170 mAdc TaA = Min




MCM93415

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature uniess otherwise noted}

AC TEST LOAD AND WAVEFORM

Loading Condition . Input Puises

Vee All Input Pulses

300 2
Oout
MCM93415 |00 o 30 pF
Capacitance
tIncluding
— Scope and Jig)
MCM93415DC,PC | MCM33415DM, FM
Symbol Characteristic (Notes 2, 3) Min Max Min Max Unit Conditions
READ MODE DELAY TIMES ns
TACS Chip Select Time 35 45 See Test Circuit
tRCS Chip Select Recovery Time 35 50 and Waveforms
tAA Address Access Time as 60
WRITE MODE DELAY TIMES ns
WS Write Disable Time 35 45 See Test Circuit
WR Write Recovery Time 40 50 and Waveforms
INPUT TIMING REQUIREMENTS ns
tw Write Pulse Width (to guarantee write) 30 a0 See Test Circuit
twsD Data Setup Time Prior to Write 5 5 and Waveforms
TWHD Data Hold Time After Write S 5
wsA Address Setup Tirmne (at tyy = Min) 10 15
TWHA Address Hold Time 10 10
twscs Chip Select Setup Time 5 5
tWHCS Chip Select Hoid Time 5 5

NOTE 2: DC and AC specificationslimits guaranteed with 500 linear feet per minute btown air. Contact your Motoroia Sales Representative
if extended temperature or modified operating conditions are desired

NOTE 3: The AC limits are guaranteed to be the worst case bit in the memory.

READ OPERATION TIMING DIAGRAM

Propagation Delay from Chip Seiect Propagation Delay from Address inputs
cs
Chip Select
AD—A9
Address Inputs /I
|
Dout

1
1
.
Dout X
| Data Output \ p
|

!

i
|
|
|
Data Output [
|
b
|
t t—1RCS f— tAA —{

FH4------>

tacs

(Al Time Measurements Referenced to 1.5 V)
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MCM93415

— |
cs
Chip Select

WRITE CYCLE TIMING

A0—-A9
Address Inputs

!
|
v
|
.|
| | 4
Din I, T | ! j
Data Input | | | |
+ { | +
| ! i ! I
wE ] ] T\ [
Write Enable : : : h l<~1WtHV\/T—E{I
o | 1 twsDie—et — T
Dout I Fe—twsa—= Y/ | \!
Data Output t———1twscs— .
1 | | {
1 ! ! !
| 1 ! |
s —fe——n] fe——ttwr

(Al Time Measurements Referenced to 1.5 V)

0 ga {Junction to Ambient)
Package Blown Still 0 gc {Junction to Case)
D Suffix 50°C/w 85°C/wW 159C/wW
F Suffix 55°C/W 90°C/W 15°C/W
P Suffix 65°C/w 100°C/wW 25°C/W
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1024-BIT RANDOM ACCESS MEMORY

The MCM93422/MCM93L422 are 1024-bit Read/Write RAMs,
organized 256 words by 4 bits, designed for high performance main
memory and control storage applications. ’

They have full decoding on-chip, separate data input and data
outputlines, an active low-output enable, write enable, and two chip
selects, one active high, one active low. These memories are fully
compatible with standard TTL logic families. A three-state output is
provided to drive bus-organized systems and/or highly capacitive
loads.
® Three-State Outputs
® TTL Inputs and Outputs
® Non-Inverting Data Outputs
® High Speed —

Access Time — 30 ns Typical

Chip Select — 15 ns Typical
Power Dissipation — 0.26 mW/Bit Typical
Standard 22-Pin, 400 Mil Wide Package
Power Dissipation Decreases with Increasing Temperature
Organized 256 Words x 4 Bits
Two Chip Select Lines for Memory Expansion

BLOCK DIAGRAM

01020304 18 5
17
T1 OT! 2T1 4T1 6 cs2
19
D1 O—T cs1
D2 O 9| sense Amp
1" and : 20
[0 SR —
b3 13| Write Drivers WE
D4 O——|
15
Word 32x32
Drivers Array
Vgg = Pin 22
L Gnd = Pin 8
1
1.0f-32 1.0f-8
Decoder Decoder
2112

A3 A4 A5 A6 A7 AD A1 A2

MCM93422
MCM93L422

TTL
256 x 4-BIT
RANDOM ACCESS MEMORY

MCM93422 — THREE-STATE:
MCM93L422 — THREE-STATE

PIN ASSIGNMENT

S
1 Al Vee =22
29 A2 A0 o 21
3 A3 WE = 20
.43 A4 C31 =19
5 A5 OEf—m18
60 A6 cs2 17
70 A7 04 =216
8L} Gnd D4 15
93 D1 03 14
10 = O1 03b13
114 D2 02 12

Pin Description
€31, cs2 Chip Selects

AO-A7 Address inputs
o] Output Enable
WE Write Enable
D1-D4 Data Inputs

01-04 Data Outputs

TTL RAM
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MCM93422/MCM93L422

FUNCTIONAL DESCRIPTION

The MCM93422/MCM93L422 are fully decoded
1024-bit random access memories organized 256 words
by 4 bits. Word selections are achieved by means of an

ABSOLUTE MAXIMUM RATINGS (Note 1)

Storage Temperature

Ceramic Package (D Suffix) -65°C to +150°C

8-bit address, AO-A7.’ Plastic Package (P Suffix) ~55°C to +125°C
The Chip SelecF(CS1 and CSEmputsprovnde for mem- Operating Junction Temperature, T,

ory array expansion. For large memories, the fast chip Ceramic Package (D. Suffix) <165°C

select time permits the decoding of chip select from the Plastic Package (P Suffix) <125°C

address without increasing ac!dress access time. Ve Pin Potential to Ground Pin 05Vio+70V
The read and write operations are controlled by the

state of the active low Write Enable (WE, Pin 20). With Input Voltage (dc) “05V10455YV

‘WE and CS1 held low and the CS2 held high, the data at

Dp is written into the addressed location. To read, WE

and CS2 are held high and CS1 is held low. Data in the
specified location is presented at the output (O1-04) and
is non-inverted.

Voltage Applied to Outputs (Output High) -0.5Vto+5.5V

Output Current (dc) (Output Low) +20 mA
-12mAto +5.0 mA|

Input Current {dc)

NOTE 1: Device damage may occur if ABSOLUTE MAXIMUM

The three-state outputs of the MCM93422/ RATINGS are exceeded

MCM9O3L422 provide drive capability for higher speeds
with capacitive load systems. The third state (high imped-
ance) allows bus-organized systems where multiple out-
puts are connected to a common bus.

During writing, the output is held in a high-impedance
state.

GUARANTEED OPERATING RANGES

Supply Volitage (Voe)
Min Nom Max

Part Number

Ambient Temperature (Ta)

MCM93422DC, PC

Mcme3Ld22pc, pc | 478V SOV | 525V

0°C to +75°C

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range)

Symbol Characteristic ! MinLim“sMax Units Conditions
S s e

VoL Output Low Voltage — 0.45 Vdc Vce = Min, lg = 8.0 mA

Vin input High Voltage 21 — Vdc Guaranteed Input High Voltage for all Inputs

ViL Input Low Voltage - 0.8 Vde Guarz;mrlgnput Low Vo;age tor all inputs —

L Input Low Current — -300 wAdc | Veg = Max, Vip = 0.4V

b | Iput High Current — | Vo | made | Vee- M in-525v

loff Output Current {(High 2) i_’% pAdc :’/ggi mz: :llgz: 5: \\;

los Output Current Short Circuit to Ground — -70 mAdc | Vg = Max (Note 2)

VOH Output High Voltage 2.4 - Vdc Vee = Min, Igy = -5.2 mA

Vik Input Diode Clamp Voltage — -1.5 Vdc Vee = Max, lip = -10 mA

— 130 mAdc | TA = Max

MCM93422 = [ 155 | mAdc | Ta= Min
— 75 mAdc | Tp = Max
— 80 mAdc | Tp = Min

Vee = Max,
All Inputs Grounded

Ice Power Supply Current
MCM93L422




MCM93422/MCM93L422

-
-
TRUTH TABLE -
Inputs Output
13 Mode
OE ([ CS1|Ccs2| WE [ D1-D4 [ 0O1-04
X H X X X High Z Not Selected
X X L X X High Z Not Selected
X L H L L High Z Write 0"
X L H L H High Z Write "1
H X X X X High Z Output Disabled
L L H H X 01-04 Read

H = High Voltage Level
L = Low Voltage Level
X = Don't Care (High or Low)

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range)
AC TEST LOAD AND WAVEFORMS
Loading Conditions Input Pulses
All Input Pulses

vVee

300 0

560 | S
UT. Doué o T 30eF DUT.  |Dou 2950 =< 30 pF
% 0

(Capacitance
Load A Includes Load B
Scope and Test Fixture)

Symbol Characteristic (Notes 2, 3, 4, 5) MCM93422DC.PC | MCM931422DC.PC Units Conditions
Min Max Min Max
READ MODE DELAY TIMES ns
tACS Chip Select Time — 30 — 35 See Test Circuit
tZRCS Chip Select 10 High Z — 30 - 35 and Waveforms
tAOS Output Enable Time — 30 - 35
TZROS Qutput Enable to High Z — . 30 - 35
tAA Address Access Time — 45 — 60
WRITE MODE | DELAY TIMES ns See Test Circuit
tZWsS Write Disable to High Z — 35 — 40 and Waveform
tWR Write Recovery Time — 40 — 45
INPUT TIMING REQUIREMENTS ns
tWw Write Pulse Width (to guarantee write) 30 — 45 — See Test Circuit
WSsD Date Setup Time Prior to Write 5.0 — 5.0 — and Waveforms
YWHD Data Hold Time After Write 5.0 —_ 5.0 —
WSA Address Setup Time (at tyy = Min) 10 — 10 —
WWHA Address Hold Time 5.0 — 5.0 —
twscs Chip Select Setup Time 5.0 — 5.0 -
tWHCS Chip Select Hold Time 6.0 — 5.0 - |

NOTE 2: Output short circuit conditions must not exceed 1 second duration.
3: The maximum address access time is guaranteed to be the worst-case bit in the memory.
4. Load A used to measure transitions between logic levels and from High Z state to logic Low state.
Load B used to measure transitions between High Z state to logic High state.
Load C used to measure transitions from either logic High or Low state to High Z state.
- All time measurements are referenced to +1.5 Vdc except transitions into the High Z state where outputs are referenced to a
delta of 0.5 Vdc from the logic level using Load C.

o

89
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READ OPERATIONTIMING DIAGRAM

_{All Time Me»nurements Referenced to 1.5 V)

Propagation Delay from Chip Select Propagation Delay from Address Inputs

cs2 ————7 .

3 | .
Chip Select - A0—A7 *

Address Inputs

01-04 —_——— —a - ;
Data Output HighZ T |
3stae 54 tacs —* 01-04 | X
| }

Data Output High2 % Data Output
LoadB ~ == — — —

Propagation Delay from Output Enable
OF

Output Enable —————\

01-04

Data Output  HighZ B X
. Load A
3-State 038-04 tAOS [y
Data Output  High2 f_—
LoadB = = @ —=———

WRITE CYCLE TIMING

cs
Chip Select

AQ—A7
Address

D1-D4
Data Input

WE
Write Enable

01-04
Data Output

LoadB . pighz - p 4 : :

(All above measurements reference to 1.5 V)

8-10



MCM93422/MCM93L422

WRITEENABLE TO HIGH Z DELAY

5V
Data 7500
Qutput
DUT. 450 0 X 30 pF
LoadC

Propagation Delay from Chip Select to High Z

Ccs2
Chip Select
16V

cst

Chip Select 15V
01-04 _-'; 'ZRCS

————
O High Z
Data Qutput 0" Level - 05V g
01-04 v
Data Output \_____H‘ghz

WE
Write Enable

01-04 tZWs —= ]

Data Output «g" | gvel o5V

"1 Level
01-04

Data Output

15V

l—

~ Thighz

T.(:s V_Hith

Propagation Delay from Output Enable to High 2

OF

Output Enable 1.5V
01-04 1ZROS

Data Output

01-04
Data Output

f—————
0" Level

(All tzxxx parameters are measured at a delta of 0.5 V from the logic level and using Load C.)

9 . f .

Pack JA (Junction to Ambient) 9,4¢ (Junction to Case)
Blown* Still

D Suftfix 50°C/W 85°C/W 15°C/W

P Suffix 50°C/W 85°C/W 15°C/W

*500 linear ft. per minute blown air

8-11
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1024-BIT RANDOM ACCESS MEMORY

The MCM93425 is a 1024-bit Read/Write RAM, organized 1024

words by 1 bit. TTL

The MCM93425 is designed for high performance main memory 1024 X 1 BIT
and control storage applications and has a typical address time of RANDOM ACCESS MEMORY
35 ns.

The MCM93425 has full decoding on-chip, separate data input
and data output lines, and an active low-chip select and write enable.
The device is fully compatible with standard DTL and TTL logic

families. A three-state output is provided to drive bus-organized

systems and/or highly capacitive toads.
PIN ASSIGNMENT

® Three-State Qutput
® TTL Inputs and Qutput
—
® Non-inverting Data Output 1—cs Vee b 16
. ! 15
® High Speed — 2eq 40 i‘ —
) . 3c At WE D14
Access Time — 35 ns Typical s Az As F13
Chip Select — 15 ns Typical 5 —] A3 A8 12
® Power Dissipation — 0.5 mW/Bit Typical . 6 A4 A7 N
S . . 7 D A6 310
® Power Dissipation Decreases With Increasing Temperature = Pout
8] Gnd A5 9

Pin Description

cs Chip Select
BLOCK DIAGRAM AOD-A9 Address Inputs
WE Write Enable
Din Data Input
Dout Data Output
Sense Amp
and

Write Drivers

Word 32 X 32

Drivers Array

10f32 10f32
Decoder Decoder

L_'J Vee = Pin 16
2 l:’ 141‘5—16[|9110l11112 13 Gnd = Pin 8

A0 A1 A2 A3 A4 A5 A6 A7 AB A9

NOTE: Logic driving sense amp/write drivers depicts
negative-only write used on Cdm.



MCM93425

TTL RAM

FUNCTIONAL DESCRIPTION

The MCM93425 is a fully decoded 1024-bit Random Access low, the data at Dj, is written into the addressed location. To
Memory organized 1024 words by one bit. Word selection is read, WE is held high and CS held low. Data in the specified
achieved by means of a 10-bit address, AO—A9. focation is presented at D,y and is non-inverted.

The Chip Select (cs) input provides for memory array expan- The three-state output provides drive capability for higher
sion. For large memories, the fast chip select time permits the speeds with capacitive load systems. The third state (high
decoding of chip select from the address without increasing impedance) allows bus organized systems where muitiple outputs
address access time. are connected to a common bus.

The read and write operations are controlled by the state of During writing, the output is held in the high-impedance state.

the active low Write Enable (WE, Pin 14), With WE and CS held

ABSOLUTE MAXIMUM RATINGS (Note 1) TRUTH TABLE
Storage Temperature Inputs Output
Ceramic Package (D and F Suffix) ~-55°C to +165°C cs WE Din Dout Mode
; 0
Plastic Package (P Suffix) -55°C to +125°C H X X High Z Not Selected
Operating Junction Temperature, T L L L High Z Write “0""
Ceramic Package (D and F Suffix) < 165°C . .
Plastic Package (P Suffix) <125°C L L H High 2 Write ™1
Ve Pin Potential to Ground Pin -05Vto+7.0V - H X Dout Read
Input Voltage {dc) -05Vto+55V
Voltage Applied to Outputs (Output High)  -0.5V to +5.5 V H = High Voltage Level
Output Current (dc) (Output Low) +20 mA L= Low’VoI(age ITeveI
X = Don’t Care {High or Low)
input Current (dc) -12mA to +5.0 mA

NOTE 1: Device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

GUARANTEED OPERATING RANGES (Notes 2 and 3)

Supply Voltage (Vcg)
Part Number Min Nom Max Ambient Temperature (T A)
MCM93425DC, PC 4.75V 50V 525V 0°C to +75°C
MCM93425FM, DM 450V | 50V 5.50 V -55°C 10 +125°C

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

Limits
Symbol Characteristic Min Max Units Conditions
VoL Output Low Voltage 0.45 Vde Ve = Min, lg =16 mA
VIH Input High Voltage 21 Vdc Guaranteed Input High Voltage for all Inputs
ViL Input Low Voitage 0.8 Vdc Guaranteed Input Low Voitage for all Inputs
L Input Low Current -400 HAdc Vee = Max, Vip =04V
M Input High Current 40 pAde Veog = Max, Vi =45V
1.0 mAdc Vcg = Max, Vi, =56.25 V
loff Output Current (High Z) 50 uAde Ve =Max, Voyt =24V
. -50 Vee =Max, Vgout =05V
los Output Current Short Circuit to Ground -100 mAdc Ve = Max
VOH Qutput High Voltage MCM93425DC, PC 2.4 ~ Vdc loH =~-10.3mA,Vcc =50V 5%
MCM93425FM, DM 2.4 Vdc loH =-5.2mA
Veb Input Diode Clamp Voltage -1.5 Vdc Vee = Max, ljp =-10 mA
IQC Power Supply Current 130 mAdc Ta = Max Vg = Max,
165 | mAdc Tp = 0°C
- All Inputs Grounded
170 mAdc Ta =Min

8-13




MCM93425

AC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature un]ess otherwise noted)
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AC TEST LOAD AND WAVEFORMS

Loading Conditions Input Pulses

All Input Pulses

Vee

300 O

MCM93425 |Doy 3 820 AR306F  |Mcmoz42s

e
Load A Load B
MCM93425DC, PC [MCM93425DM, FM
Symbol Characteristic (Notes 2, 4) Min Max Min Max Units Conditions

READ MODE DELAY TIMES ns
tACS Chip Setect Time 35 45 See Test Circuit
1ZRCS Chip Select to High 2 35 50 and Waveforms
tAA Address Access Time 45 60
WRITE MODE DELAY TIMES ns
tZws Write Disable to High Z 35 45 See Test Circuit
WR Write Recovery Time 40 50 and Waveforms

INPUT TIMING REQUIREMENTS ns
w Write Pulse Width (to guarantee write) 30 . 40 See Test Circuit
wWsp . Data Setup Time Prior to Write 5 5 and Waveforms
WHD Data Hold Time After Write 5 5
wsa Address Setup Time (at tyy = Min) 10 15
WHA Address Hold Time 10 10
wscs Chip Select Setup Time 5 5
WHCS Chip Select Hold Time 5 5

NOTE 2: DC and AC specifications. limits guaranteed with 500 linear feet per minute blown air. Contact your Motorola Sales Representative
if extended temperature or _modified operating conditions. are desired.

NOTE 3: Output short circuit conditions must not exceed 1 second duration.

NOTE 4: The maximum address access time is guaranteed to be the worst case bit in the memory.

READ OPERATION TIMING DIAGRAM

Propagation Delay from Chip Select Propagation Delay from Address Inut

AO0-—A9
- Address Inputs [}
cs . |
Chip Select

Dout . ll

Data Output |
D 1

out . . |

Load B High Z

- = o [e— tAA —

Dout
Load A

{Ali time measurements referenced to 1.5 V)

8-14
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WRITE CYCLE TiMING

iip Select L ]

AO0—-A9
Address

=
<
oc
-l
-
[

Din
Data Input

WE
Write Enable

Dour
Data Qutput

(All above measurements reference to 1.5 V)

WRITE ENABLE TO HIGH Z DELAY

5V WE
I Write Enable
o 750 ©
ki D Tzws
out - -’:‘ n
J Data Output 0’ Level y v igh Z
MCM93425 500 2 A5 pF ————ee . 0.5
‘1" Level
Dout 0.5 .
A Data Output ‘\_ - __Hrgh z
Load C
Propagation Delay from Chip Select to High Z
cs
Chip Select
1ZRCS

Dout

gy High 2
Data Output ‘0 Level 0.5

17 Level!
Dout SV
Data Output \___._...ngh z

(All tzx x x parameters are measured at a delta of 0.5 V from the logic level and using Load C)

6 ga (unction to Ambient)
Package Blown Still 6 yc (Junction to Case)
D Suffix 50°C/W 85°C/W 15°C/W
F Suffix 55°C/W 90°C/W 18°C/W
P Suffix 85°C/W 100°C/W 25°C/W
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2048-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7621 and MCM7621A, together with various other 76xx
series TTL PROMS, have common dc electrical characteristics and
identical programming requirements. They are fully decoded, high-
speed, field-programmable ROMs and are available with three-state
outputs. All bits are manufactured storing a logical “1” (outputs
high), and can be selectively programmed for logical “0" (outputs
low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

All pinouts are compatible toindustry-standard PROMs and
ROMs.

in addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and
columns are blown prior to shipment.

® Common dc Electrical Characteristics and Programming
Procedure

@ Simple, High-Speed Programming Procedure
(1.0 Second per 1024 Bits, Typical)

® Expandable — Three-State Outputs and Chip Enable Inputs

® Inputs and Outputs TTL-Compatible
Low Input Current — 250 uA Logic 0", 40 uA Logic 1"
Full Qutput Drive — 16 mA Sink, 2.0 mA Source

® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing,
Over Commercial Temperature and Voltage Ranges

@ Pin-Compatible with industry-Standard PROMs and ROMs

ABSOLUTE MAXIMUM RATINGS (See Note}

MCM7621
MCM7621A

TTL

2048-BIT PROGRAMMABLE
READ ONLY MEMORIES

MCM7621,A — 512 x 4 THREE-STATE

PIN ASSIGNMENT

MCM7621DC/ADC
MCM7621PC/APC
A

13 A6 VecFat1e
23 A5 A7f=315
3 ] a4 A8 214
4 CJ3 A3 el =R E!
5 CJAO o112
6 .3 A1 o2 131
7 23 A2 03 F 310
B8 =—3IGnd (7.3 cm Y'Y

] Rating Symbol Value Unit
Operating Supply Voltage Vee +7.0 Vde
Input Voltage Vin +5.5 Vdc
Operating Output Voltage VoH +7.0 Vde
Supply Current lcc 650 mAdc
input Current lin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA Oto+75 °C

MCM7621xxx .

Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Ty +175 °C

NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recemmended voltages for extended periods of time could affect
device reliability. (While programming, follow the programming specifications.)

TTL PROM




MCM7621/MCM7621A

GUARANTEED OPERATING RANGE (T = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
= Supply Voltage ) ’ Vee 475 5.0 5:25 Vdc
o Input High Voltage VIH 20 — — Vdc
x Input Low Voltage ViL - o= 0.8 Vdc
F_‘ DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
| o Symbol Parameter Test Conditions Min Typ Max Unit

I Address/Enable 1 :\lm =Vge Max — - 40 nAde
. TR Input Current “0” V| =045V ! - -0.1 -0.25 mAdc
‘ VoH Output Voltage 1 loH =-2.0 mA, Vce Min 24 ‘34 — Vdc
VoL 0" lpL=+16 mA, Ve Min — 0.35 0.45 Vdce
IOHE Output Disabled  “1" | VQH=+5.25 V, Vg Max - — 1 40 wAdc
IoLE Current 0" VoL =+03V,Vgc Max - | — — -40 pAdc
ViK fnput Clamp Voltage lin=-18 mA — — -1.2 Vdc
mu— N‘Output Short Circuit Current Vee Max, Vot =0.0V . s | = -70 mAdc
One Output Only for 1.0 s Max
icc Power Supply Current Ve Max — 60 100 bﬁ.—r;/:d;‘)W
All Inputs Grounded
CAPACIT‘ANCE (f= 1.0 MHz, T = 25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol Typ Unit
Input Capacitance . Cin 80 | pF
Output Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Fuli operating voltage and temperature)
MCM7621 MCM7621A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 45 70 45 60 TThs
Chip Enable Access Time tEA 15 25 15 25 ns
NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequency of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD
Vee
i 30V @ 15V 1,$v sov 300
Address 1,5VX 00y ___'__% | h——=—~0.0V
'AA'—’: tEA— —-—: ~—1tEA Test Point Ox

e
| | 1

Output Ls\él( 0" Output 1.5 v\ . )(1.5v 30 pF* 600
I )

ty, tf < 5.0 ns

*Includes Scope and Test
Fixture Capacitance
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MCM7621/MCM7621A

PROGRAMMING
The PROMs are manufactured with all bits/outputs Logical
“1"* {Output High). Any desired bit/output can be programmed
to a Logical “0”" (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications. to each output which is to be programmed. The output
These PROMs can be programmed automatically or by the man- enable pulses must be separated by a minimum interval
ual procedure shown below. of tq.
. Lower V¢ 10 4.5 Volts following adelay of tg from the last
programming enable puise applied to an output.
. Enable the PROM for verification by applying a togic 0"
(VjL) to the CS input.
. If any bit does not verify as programmed, repeat Steps 2
through 8 until the bit has received a total of 1.0 ms of pro-

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

. Other bits in the same word may be programmed while the
V¢ inputisraisedto VpH by applying output enable pulses

o

~

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the selected
word 1o be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM.

23]

©

TTL PROM

2. Disable the chip by applying input high (ViH) to the Cs
input. CS input must remain at Viy for programming. The
chip select is TTL-compatible. An open circuit should not
be used to disable the chip.

3. Disable the programming circuitry by applying an Output
Voltage Disable of less than Vopp to the output of the
PROM. The output may be leftopen to achieve the disable.

4. Raise Vi to VpH with rise time equal to t;.

gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

. Repeat Steps 1 through 9 for all other bits to be pro-

grammed in the PROM.

. Programmingrejectsreturnedto the factory mustbe

accompanied by data giving address with desired and

actual output data of a location in which a programming
failure has occured.

5. After adelay equaltoor greater thantq, apply a pulse with
amplitude of VOpE and duration of t; to the output selected

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
Vi Address input 24 5.0 5.0 \
VL Voltage (1) 0.0 0.4 08 \
VpH Programming/ Verify 11.75 120 12.25 \Z
VpL Voltage to V¢ 4.5 4.5 5.5 \

- — T T
Iccp Programming Voltage Current Limit 600 600 650 mA
with Vpy Applied
ty Voltage Rise and 1.0 1.0 10 us
tf Fall Time 1.0 1.0 10 us
td Programming Delay 10 10 , 100 us
tp Programming Pulse Width 100 — 1000 us
OC Programming Duty Cycle — 50 90 %
Output Voltage
VopE Enable 100 105 11.0 Y
VorD Disable (2) 45 50 55 v
lope Output Voltage Enable Current 20 40 10 mA
TA Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left open for V|
(2) Disable condition wilt be_met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

— 1
Data-1
j— | —
Data-2 J l
Data-N I L

bo—— ty
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TTL PROM

MCM7621/MCM7621A

MCM7621/21A BLOCK DIAGRAM

(14).
A8 O— Fo1
(15) 5
A7 0— folumn ™ 10f32 32 2048-Bit
o Address Column  ——fe—pt Memory Array
A6 Buffers Decode (32 x 64)
(2)
A5 O— -
e
A4 O Lt
{ 64
4)
A3 O— — 16 64 Transmission Gates
A -
1 of 16 10of16 10of 16 1of 16
Decode Decode Decode Decode
a :
D Row 10f16
A2 O—{ Address ™ Row
Buffers Decode
(6)
A1 O ot
(5)
AO ()——1 .
Y v Y
(13 Chip > Output Buffers

CS1 O— Select

Buffer

Vee=Pin 16 (12)
Gnd=Pin8

1(1“ 1(10)

02 03

T
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MCM7641
@ MOTOROLA MCM7641A

4096-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7641 and MCM7641A, together with various other 76xx

series TTL PROMS, comprise a complete and compatible family AL

having commondc electrical characteristicsandidentical pro- :

gramming requirements. They are fully decoded, high-speed, field- 4096-BIT PROGRAMMARBLE
programmabie ROMs and are available in commonly used organiza- READ ONLY MEMORIES

tions, with three-state outputs. All bits are manufactured storing a
logical 1" (outputs high), and can be selectively programmed for
logical 0" (outputs low). )

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

Allpinouts are compatible to industry-standard PROMs and
ROMs. .

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and
columns are blown prior to shipment.

MCM7641,A — 512 x 8 THREE-STATE

TTL PROM

PIN ASSIGNMENT

@ Common dc Electrical Characteristics and Programming

Procedure MCM7641DC/ADC
® Simple, High-Speed Programming Procedure MCM7641PC/APC
(1.0 Second per 1024 Bits, Typical)
@® Expandable — Three-State Outputs and Chip Enable Inputs 1 = A? Vec o 24
® Inputs and Outputs TTL-Compatible 2 A6 A8 3323
Low Input Current — 250 A Logic ‘0", 40 uA Logic "1” 3 a5 NC* 22
Full Output Drive — 16 mA Sink, 2.0 mA Source ac aa Sl ==F1
® FastAccess Time — Guaranteed for Worst-Case N2 Sequencing, 50 A3 TSz o 20
Over Commercial Temperature and Voltage Ranges 6 ] Az cs3 =2 19
® Pin-Compatible with Industry-Standard PROMs and ROMs 703 A1 csa ; 18
8. T A0 o8 317
9 B3 o1 07 216
10 3 o2 06 D15
11 C 03 05 314
12 =3 Gnd 04 313
ABSOLUTE MAXIMUM RATINGS (See Note)
—rm— -
Rating Symbol Value Unit *No Connection
Operating Supply Voltage Vee +7.0 Vdc
Input Voltage Vin +5.5 Vdc
Operating Output Voltage VOH +7.0 Vdc
Supply Current Icc 650 mAdc
Input Current lin -20 mAdc
Output Sink Current lo 100 mAdc
oper T
Operating Temperature Range TA Oto+75 °C
MCM7641 xxx
Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Ty +175 °C
NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voltages for extended periods of time could affect
device reliability. (While programming, follow the programming specifications.)




| TTL PROM

MCM7641/MCM7641A

GUARANTEED OPERATING RANGE (Tp = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 50 5.25 \(dc
Input High Voltage - . VIH 2.0 — — Vdc
Input Low Voitage ViL — — 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERIST!CS Three-State Output
Symbol Parameter Test Conditions Min © Typ Max Unit
7" Address/Enable 1" VIH = Ve Max - — 40 uAdc
- he Input Current 0 ViL=045V — -0.1 -0.25 mAdc
Vo Output Volitage 1 loH = -2.0 mA, Vi Min 24 34 — Vdc
VoL “0" | oL =+16 mA, Ve Min — 035 0.45 vdc
IOHE Output Disabled “1" VoH=+5.25V, Vcc Max — — 40 pAdc .
IoLE Current ‘0" { VoL=+0.3V, Ve Max — — -40 wAdc
ViK Input Clamp Voltage lin=-18 mA — —_ -1.2 Vdc
los Output Short Circuit Current { Ve Max, Vot =0.0V -15 — ! -70 mAdc
One Output Only for 1.0 s Max
lcc Power Supply Current Vee Max — 60 140 mAdc
All Inputs Grounded i
CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol Typ ) Unit
Input Capacitance Cin 8.0 pF
Output Capacitance Cout 10 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)

MCM7641 MCM7641A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 45 70 45 60 ns
Chip Enable Access Time EA 30 40 30 40 ns.
NOTE: AC limits guaranteed for worst case N2 ial with i test freq y of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD
' Vee
: 3.0V
3.0V cs 1.5V 1.5V 300
Address 1.5 VX - ! S
B cov ST [ )
tAA— ll.__ tEA— :-‘— —'-t r— EA Test Point
Output 15V “0” Output 1.5 V \ ?[1.5 v 30 pF* 600
! . !
t,, 1< 5.0ns

*Includes Scope and Test
Fixture Capacitance



MCM7641/MCM7641A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
1" (Output High). Any desired bit/output can be programmed
to a Logical O’ (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below.

PROGRAMMING PROCEDURE

1. Address the PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM.

2. Disable the chip by applying input high (Vi) to the TS
input. CS input must remain at Vj for programming. The
chip select is TTL-compatible. An open circuit should not
be used to disable the chip.

3. Disable the programming circuitry by applying an Output
Voitage Disable of less than Vgpp to the output of the
PROM. The output may be left open to-achieve the disable.

4. Raise V¢ to VpH with rise time equal to ty.

5. Afteradelay equaltoor greater thanty, apply a pulse with
amplitude of Vopg and duration of tp to the output selected

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

. Otherbits in the same word may be programmed while the
Ve inputis raised to Vpy by applying output enable puises
to each. output which is to be programmed. The output
enable pulses must be separated by a minimum interval
of tg.

. Lower V0 4.5 Volts following a delay of tg from the last
programming enable pulse applied to an output.

. Enable the PROM for verification by applying a logic 0"
(V]L) to the CS input.

. if any bit does not verify as programmed, repeat Steps 2
through 8 until the bit has received a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

10. Repeat Steps 1 through 9 for all other bits to be pro-

grammed in the PROM.

11. Programming rejects returned tothe factory mustbe
accompanied by data giving address with desired and
actual output data of a locatiorr in which a programming
failure has occured.

=]

~

@

©

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbo! Parameter Min Typ Max Unit
VIH Address Input 24 5.0 5.0 v
viL Voltage (1) 0.0 0.4 0.8 v
VPH Programming/ Verify 11.75 120 12.26 \Y
VpL . Voltage to V¢ 4.5 45 5.5 \
Iccp Programming Voltage Current Limit 600 600 650 mA

with Vpy Applied
tr. Voltage Rise and 1.0 1.0 10 us
¢ Fall Time L 1.0 1.0 10 us
td Programming Defay 10 10 100 us
tp Programming Pulse Width 100 — 1000 us
oC Programming Duty Cycle — 50 90 %
Output Voltage
VOPE Enable 100 105 11.0 v
VorD Disable (2) 45 5.0 5.5 V.
loPe Output Voltage Enable Current 2.0 40 10 mA
TA Ambient Temperature — 25 75 °C

TTL PROM

{1) Address and chip select should not be left open for Vjy.
(2) Disable condition will be, met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAV EFORMS

<0
v \
PH 90%
Vee
Ve 10%
L
'r
—_—) ey ] 1
s N
Data-1
— b tg
Data-2 r—l—
Data-N I I
—
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| TTL PROM

MCM7641/MCM7641A

MCM7641/41A BLOCK DIAGRAM

(23) -
A8 0— L"
(1) 5
A7 O— Column P 10f32 32 4096-Bit
2 Address Column . Memory Array
A6 O Buffers - Decode | (32x128)
(3)
A5 O—f L—
(4) Lq
A4 O_T )
{128
(5)
A3 O— o] 16 128 Transmission Gates
PR
’ 10f 16 10of 16 10of16 | 10f16 10of16 1of16 ] 10f16 1of16
4 Decode | Decode | Decode | Decode | Decode | Decode | Decode | Decode
6) | Row 10f16
A2 O—{ Address [#] Row
7 Buffers Decode
Al O-i adl
(8)
A0 O— - - {

‘ v \ 1 \ Y ]
&si (21) Output Buffers )
Homl o - - '
cs3 Select Vce = Pin 24 (9) éno) &(11) 4(13) '&(14) (L(IS) l(‘lﬁ) Fﬂ
csa ol18) Buffer Gnd = Pin 12 .

01 02 03 04 05 06 07 08
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MCM7643

4096-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7643 and MCM7643A, together with various other 76xx T
series TTL PROMS, comprise a complete and compatible family
having common dc electrical characteristics and identical program- 4096-BIT PROGRAMMABLE
mingrequirements. They are fully decoded, high-speed, field- READ ONLY MEMORIES

programmable ROMs and are available in commonly used organiza-
tions, with three-state outputs. All bits are manufactured storing a
logical 1" (outputs high), and can be selectively programmed for
logical “0O" {outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time. .

Allpinouts are compatible toindustry-standard PROMs and
ROMs.

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and

MCM7643,A — 1024 x 4 THREE-STATE

TTL PROM

columns are blown prior to shipment. PIN ASSIGNMENT

® Common dc Electrical Characteristics and Programming
Procedure MCM7643DC/ADC
MCM7643PC/APC

@ Simple, High-Speed Programming Procedure

(1.0 Second per 1024 Bits, Typical) ./
® Expandable — Three-State Outputs and Chip Enable inputs 1A Vec= 18
] A5
® inputs and Outputs TTL-Compatible ; i ) A7ED :;
Low Input Current — 250 nA Logic 0", 40 uA Logic ‘1" P A8
Full Output Drive — 16 mA Sink, 2.0 mA Source o a0 A9 =3 15
5 o1 14
® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing, 6 = a1 o2 ;:,: 13
Over Commercial Temperature and Voltage Ranges 7 0o Az 03 12
® Pin-Compatible with Industry-Standard PROMs and ROMs 8 = €57 o4y 11
9 Gnd Csz2f> 10

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Operating Supply Voltage Vee +7.0 Vdc
Input Voltage Vin +5.5 Vde
Operating Output Voitage VoH +7.0 Vdc
Supply Current Icc 650 mAdc
Input Current lin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA Oto+75 °C
MCM7643xxx
Storage Temperature Range Tstg . -55 to +150 °C
Maximum Junction Temperature T S 4175 °C
NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than ded voltages for ded periods of time could affect
device reliability. {While programming, follow the programming specifications.)
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TTL PROM

MCM7643/MCM7643A

GUARANTEED ObERATING RANGE (Tp = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee. 4.75 5.0 5.25 Vdc
Input High Voltage ViH 20 = — Vde
Input Low Voltage ViL - - 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Parameter Test Conditions Min Typ Max Unit
Wy Address/Enable 1 ViH = Voo Max —_ - 40 nAdc
L Input Current o ViL=0.45V - -0.1 ~0.25 mAdc
VoOH Output Voltage 1 loH =-2.0 mA, V¢ Min 24 34 ! —_ Vdc
VoL “0" | IgL=+16 mA, V&G Min — 0.35 0:45 Vdc
IOHE Output Disabled 1 VQH = +5.26 V, V¢ Max - — 40 nAdc
IoLE Current “0” VoL = +0.3 V, Vo Max — — -40 uAde
ViK Input Clamp Voltage lin=-18 mA — — 1.2 Vde
fos Output Short Circuit Current | Vo Max, Vo= 0.0V -15 — -70 mAdc
) : . One Output Only for 1.0 s Max
lce Power Supply Current Vee Max — 100 140 mAdc
Ail Inputs Grounded
CAPACITANCE (f= 1.0 MHz, Tp = 25°C, periodically sampled rather than 100% tested.)
Characteristic | symbot Typ Unit
Input Capacitance Cin 8.0 pF
Output Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voitage and temperature)
MCM7643 MCM7643A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 50 70 40 50 ns
Chip Enable Access Time tEA 25 30 25 30 ns
NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequency of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD
Vee
l' 3.o0v 15V X 5V sov 300
hasress :‘5 % — oov ©8 ‘EA“’I ',__. _ql I,-__ ‘EDA.D v Test Point Ox’
AATT i 'l b x
Output 1.5 VX "0 Output 1.5 v% 7[1.5 v 30pF* 600

ty, t < 5.0 ns

9-12
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MCM7643/MCM7643A

PROGRAMMING
The PROMs are manufactured with all bits/outputs Logical

“1"" (Output High). Any desired bit/output can be programmed

to a Logical 0" (Output Low) by following the simple procedure

shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications. to each output which is to be programmed. The output

These PROMs can be programmed automatically or by the man- enable pulses must be separated by a minimum intervai

ual procedure shown below. of tg.

. Lower V¢ to 4.5 Volts following a delay of t4 from the last
programming enable pulse applied to an output.

. Enable the PROM for verification by applying a logic 0"
(VL) to the CS input.

. If any bit does not verify as programmed, repeat Steps 2
through 8 until the bit has received a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

. Other bits in the same word may be programmed while the
Ve inputis raised to Vpy by applying output enable pulses

o

~

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM. .
2. Disable the chip by applying input high (V{) to the TS
input. TS input must remain at Vi for programming. The

©

w

chip select is TTL-compatible. An open circuit should not
be used to disable the chip.

durations shorter than 1.0 ms may be used to enhance
programming speed.

=
o
o
o
-
-
-

3. Disable the programming circuitry by applying an Output 10. Repeat Steps 1 through 9 for all other bits to be pro-
Voltage Disable of less than Vopp to the output of the grammed in the PROM.
PROM. The output may be left open to achieve the disable. 11. Programming rejects returnedtothe factory mustbe
4. Raise V¢ to Vpy with rise time equal to t;. accompanied by data giving address with desired and
5. Afteradelay equalto or greater thanty, apply a pulse with actual output data of a tocation in which a programming
amplitude of Vopg and duration of tp to the output selected failure has occured.
TABLE 1 — PROGRAMMING SPECIFICATIONS
Symbol Parameter Min Typ Max Unit
ViH Address Input 24 5.0 50 v
ViL Voltage (1) - 0.0 04 08 \J
VPH Programming/Verify 11.75 120 12.25 v
VpL Voitage to Vg 4.5 45 5.5 Vv
Ilccp Programming Voltage Current Limit 600 600 650 mA’
with VpY Applied
tr Voltage Rise and 1.0 1.0 10 us
t Fall Time 1.0 1.0 10 us
td Programming Delay 10 10 100 1S
tp Programming Pulse Width 100 —. 1000 us
DC Programming Duty Cycle — 50 90 %
I Output Voltage .
VorE Enable 100 105 11.0 v
Vorp Disable (2) 45 5.0 5.6 \
|0PE Output Voltage Enable Current 2.0 4.0 10 mA
TA Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left open for V|H.
{2) Disable condition will be met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAV EFOEMS
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TTL PROM

MCM7643/MCM7643A

MCM7643/43A BLOCK DIAGRAM
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(2) |- Address Column o Memory Array
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(4)
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i 64
16 64 Transmission Gates
L
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MCM7649
@ MOTOROLA MCM7649A

ing common dc electrical characteristics and identical programming
requirements. They are fully decoded, high-speed, field-program-
mable ROMs and are available in commoniy used organizations, MCM7649,A — 512 x 8 THREE-STATE
with three-state outputs. All bits are manufactured storing a Logic
1" (outputs high), and can be selectively programmed for Logic 0"
(outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

All pinouts are compatible to industry-standard PROMs and ROMs.

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and
columns are blown prior to shipment.

® Common DC Electrical Characteristics and Programming

4096-BIT PROGRAMMABLE READ ONLY MEMORY TTL g
The MCM7649 and MCM7649A, together with various other 76xx 4096-BIT PROGRAMMABLE (s o
series TTL PROMs, comprise a complete and compatibie family hav- READ ONLY MEMORIES a.
—d

-

-

Procedure P SUFFIX
PLASTIC PACKAGE
@ Simple, High-Speed Programming Procedure CASE 738-02

(1.0 Second per 1024 Bits, Typical)
® Expandable — Three-State Outputs and Chip Enable Inputs
® Inputs and Outputs TTL-Compatible :
Low Input Current — 250 uA Logic “0", 25 uA Logic ‘1"
Full Qutput Drive — 16 mA Sink, 2.0 mA Source
@ Pin-Compatible with Industry-Standard PROMs and ROMs " PIN ASSIGNMENT
@ Fast Access Time — Guaranteed for Worst-Case N2 Sequencing,
Over Commercial Temperature and Voltage Ranges

MCM7649 60 ns Maximum .
MCM7649A 45 ns Maximum MCM7649PC/APC

O ~/
1= A0 . vee = 20
23 A1 A8 D19
ABSOLUTE MAXIMUM RATINGS (See Note) 30 A2 A7 =18
Rati Symbol Value Unit . S e o
atin
9 b4 =" s 16
Operating Supply Voltage vee +7.0 Vdc 6 .= o1 TS 15
Input Voltage Vin +5.5 Vde 7402 o814
Operating Output Voltage VoH +7.0 Vde srjos3 . 0713
Supply Current Ice 650 mAdc 9 04 06 =12
11
Input Current lin -20 mAdc 10 & Gnd o8 '
Output Sink Current lo 100 mAdc
Operating Temperature Range Ta Oto+75 °C
MCM7648xxx : . - PIN DESIGNATION
Storage Temperature Range Tstg -55to +150 °C AO-AB Address Inputs
Maximum Junction Temperature Ty +175 °C 01-08  Data Qutputs

CE Chip Enable
NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voltages for extended periods of time could affect
device reliability. (While programming, follow the programming specifications.)
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TTL PROM

MCM7649/MCM7649A

GUARANTEED OPERATING RANGE (Tp = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 5.25 Vdc
Input High Voltage VIH 2.0 — — Vdce
Input Low Voltage ViL — — 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Qutput
Symbol Parameter Test Conditions h-‘lgl-u:u_ Typ Max Unit
I Address/Enable 1 VIH = V¢¢ Max — — 25 pAdc
T8 Input Current "0 ViL=045Vv — -0.1 -0.25 mAdc
VOH Output Voltage “1 lpH = -2.0 mA, V¢ Min 24 34 — Vdc
VoL "0 loL=+16 mA, Vce Min — 0.35 0.50 Vdc
IOHE Qutput Disabled 1 VoH = +5.25 V, Vo Max — — 40 uAde
loLE Current "0 VoL =+0.3V, Vcc Max — — -40 nAde
ViK Input Clamp Voltage lin=-18 mA — — -1.2 Vdc
los Output Short Circuit Current | Vo Max, Vout= 0.0V -20 - -100 mAdc
One Output Only for 1.0 s Max
Icc . . Power Supply Current Ve Max — 120 170 mAdc
All Inputs Grounded
CAPACITANCE (Tp = 25°C, periodically sampled rather than 100% tested.)
Parameter Test Conditions Symbol ) Typ Unit
Input Capacitance Vee=56.0V,Vin=2.0V, f=1.0 MHz Cin 8.0 . pF
Output Capacitance Vec=5.0V, Vip =20V, f=1.0 MHz Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)
MCM7649 MCM7649A
0 to +75°C 0 to +76°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Qutput Access Time tAA 40 60 35 45 ns
Chip Enable Access Time tEA 30 40 25 35 ns

NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequency of 5.0 MHz.

|
[
Address 1.5 \%

(AA_—: b

Output

TIMING DIAGRAM

3oV
3.0V & 15V 1.6V
h
—————— +—-—— =00V
0.0V [ |
tEA— = ——(I re—tEA

4

{ |
‘0’ Qutput 1.5 V\ 7{1.5 \%
}

t, t < 5.0ns

Test Point

30pF*

AC TEST LOAD
Vee

Ox

600
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MCM7649/MCM7649A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical

1" (Output High). Any desired bit/output can be programmed
to a Logical “0" (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below.,

PROGRAMMING PROCEDURE
. Address the PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compat-
ible. An open circuit should not be used to address the
PROM. —
. Disablg_the chip by applying input high (V|4) to the CS
input. CS input must remain at V| for programming. The
chip select is TTL-compatible. An open circuit should not

be used to disable the chip.
3. Disable the programming circuitry by applying an Qutput
Voltage Disable of less than Vopp to the output of the
PROM. The output may be left open to achieve the disable.

N

o

0w o

10.

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.
Other bits in the same word may be programmed while the
Ve inputis raised to VpH by applying output enable pulses
to each output which is to be programmed. The output
enable pulses must be separated by a minimum interval
of tg.

. Lower Ve to 4.5 Volts following a delay of t4 from the last

programming enable pulse applied to an output.

. Enable the PROM for verification by applying a Logic ""0"

(VL) to the CS input.

. If any bit does not verify as programmed, repeat Steps 2

through 8 until the bit has received a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

Repeat Steps 1 through 9 for all other. bits to be pro-
grammed in the PROM.

. Programming rejects returned to the factory must be

4. Raise Vg to VpH with rise time equal to ty. accompanied by data giving address with desired and
5. Afteradelay equaltoor greater thantg, apply a pulse with actual output data of a location in which a programming
amplitude of Vopg and duration of tp to the output selected failure has occurred.
TABLE 1 — PROGRAMMING SPECIFICATIONS
Symbol Parameter Min Typ Max Unit
VIH Address Input 24 5.0 5.0 \
ViL Voltage (1) 0.0 0.4 0.8 \
VpH Programming/Verify 11.75 12.0 1226 \
VpL Voltage to Vo 45 45 55 v
lcep Programming Voitage Current Limit with Vpy Applied 600 600 650 mA
tr Voltage Rise and 1.0 1.0 10 us
t Fall Time 1.0 1.0 10 us
td Programming Delay 10 10 100 us
tp Programming Pulse Width 100 — 1000 us
DC Programming Duty Cycle —_ 50 90 %
Output Voltage
VOPE Enable 10.0 10.5 1.0 \"
VoPp Disable (2) 4.5 5.0 5.5 \
loPE Output Voltage Enable Current 2.0 4.0 10 mA
Ta Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left open for V).
(2) Disable condition will be met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

s— |

<0 €0
v
PH 90%
Vee
10%
VeL
‘r
—_— e — tg
ta
Data-1
ba——tq
Data-2 I l
Date-N I l
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TTL PROM

MCM7649/MCM7649A

MCM7649/49A BLOCK DIAGRAM

(19)
A8 Lo
(18) [ .
A7 O— column =1 10f32 32 4096-Bit
“7 Address Cotumn i Memory Array
A6 O Buffers | _| pecode . (32x128)
(16)
A5 O— =1
(5)
A4 O— -
{ 128
(4)
A3 O— 1 16 128 Transmission Gates
PR .
i’ o 1of 16 10of 16 1of16 | 1of 16 10f 16 10of16 | 10of 16 1of16
4 Decode | Decode | Decode | Decode | Decode }| Decode | Deécode | Decode
(3) Row 10of 16
A2 O—{ Address [ Row
Decode
(2 Buffers
Al O—d -
(4] :
A0 O— = . } }
Yy v 1 )y L
- OQutput Buffers
__ 181 chip e
CE O— Select i
vcc = Pin 20 (l 6 cl 7 cl>8’ i(s) 1(11 lnz) lua) J)(M)
Buffer Gnd = Pin 10 ® o @ )
o1 02 03 04 05 06 07 08
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@ MOTOROLA MCMT68 1A

organizations, with three-state outputs. All bits are manufactured
storing a logical "1’ (outputs high), and can be selectively
programmed for logical 0" {outputs low).

The field-programmabie PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

8192-BIT PROGRAMMABLE READ ONLY MEMORY TTL
The MCM7681 and MCM7681A, together with various other E
76xxseries TTLPROMS, comprisé a complete and compatible family 8192-BIT PROGRAMMABLE o
having common dc electrical characteristics and identical READ ONLY MEMORIES o
programming requirements. They are fully decoded, high-speed, a.
field-programmable ROMs and are available in commonly used MCM7681,A — 1024 « 8 THREE-STATE -
==
o

Pinouts are compatible to industry-standard PROMs and ROMs. PIN ASSIGNMENT
In addition, the MCM7681 is a pin compatible replacement for the .
512 x 8 with Pin 22 connected as A9 on the 1024 x 8. MCM7681DC/ADC
In addition to the conventional storage array, extra test rows and MCM7681PC/APC
columns are included to assure high programmability, and guaran- : o
tee parametric and ac performance. Fuses in these test rows and 19 A7 Veeks 24
columns are blown prior to shipment. 2 Ae A8 — 23
® Common dc Electrical Characteristics and Programming 34 A5 A9 122
Procedure at] As CTS1 b4 21
® Simple, High-Speed Programming Procedure . 5T A3 Cs2 1 20
(1.0 Second per 1024 Bits, Typical) 6 A2 CS3 [ 19
® Expandable — Three-State Qutputs and Chip Enable Inputs 704 A1 cs4 18
o8 :
® Inputs and Qutputs TTL-Compatible 8 z A0 o7 =
Low Input Current — 250 uA Logic 0", 40 uA Logic 1" _ 2 o1 F: 16
Full Output Drive — 16 mA Sink, 2.0 mA Source 103 02 06 E 15
os 14
® Fast Access Time — Guaranteed for Worst-Case N2 Seq uencing, n .: o3
12 E3Gnd 04 £313

Over Commercial Temperature Ranges and Voltage Ranges
@ Pin-Compatible with industry-Standard PROMs and ROMs

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Operating Supply Voltage : Vee +7.0 Vdce
Input Voltage Vin +55 Vdc
Operating Output Voltage VoH +7.0 Vde
Supply Current Icc 850 mAdc
Input Current - lin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA Oto+75 °C
MCM7681 xxx

Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Ty +175 °C
NOTE

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded

Functionat operation should be restricted to RECOMMENDED OPERATING CONDITIONS.

Exposure to higher than recommended voltages for extended periods of time coulc_i affect

device reliability. (While-programming, follow the programming specifications.)
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TTL PROM

MCM7681/MCM7681A

GUARANTEED OPERATING RANGE (Ta = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 5.25 Vde
input High Voltage Vi 20 - - Vdc
Input Low Voltage ViL — — 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Parameter Test Conditions Min Typ Max Unit
[IT¥] Address/Enable 1 V|H = Voo Max - — 40 uAdc
L Input Current 0" VIL=045V : - - =01 -0.25 mAdc
VOH Output Voltage “1" | IgH=-2.0 mA, Vgc Min 24 34 - vde
VoL "0 loL = +168 mA, Ve Min — 0.35 0.45 Vdc
lOHE Output Disabled 1 VoH =+5.25 V, Vg Max - — 40 wAdc
loLE Current ~0 VoL = +0.3 V, Ve Max — — -40 uAde
VK Input Clamp Voltage lin=-18 mA - — -1.2 Vdc
los Output Short Circuit Current | Vo Max, Vot =00V -15 - -70 mAdc
. One Output Only for 1.0 s Max
Icc Power Supply Current Ve Max — 110 . 150 mAdc
All inputs Grounded
CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) )
Characteristic Symbol Typ Unit
Input Capacitance Cin 8.0 pF
Output Capacitance Cout 10 oF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operaﬂn§ voltage and temperature)
MCM7681 MCM7681A
0 to +76°C 0 to +76°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA . — 70 — 50 ns
Chip Enable Access Time tEA 30 - 40 30 40 ns
NOTE: AC limits guaranteed for worst case N2 with i tes: freq y of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD
Vee
: 3oV 15% v oY 300
Address 1.5 \% oov CS . N PNt 0.0V
"AA—": t._ . tEA—> I,-- ——ql :——!EA Test Point Ox
Quout 1.5 VX “0" Output 1.6V \1 ‘7(1.5 v 30 pF* 600

t., 4 < 5.0ns
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MCM7681/MCM7681A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
1" (Output High). Any desired bit/output can be programmed
to a Logical ‘0"’ {Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below.

PROGRAMMING PROCEDURE

1. Addressthe PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM. .

2. Disable the chip by applying input high (Vjy) to the CS
input. €3 input must remain at V4 for programming. The
chip select is TTL-compatible. An open circuit should not
be used to disable the chip.

3. Disable the programming circuitry by applying an Output
Voltage Disable of less than Vopp to the output of the
PROM. The output may be left open to achieve the disable.

4. Raise V¢ to Vpy with rise time equal to t;.

5. After adelay equalto or greater thantq, apply a puise with
amplitude of Vopg and duration of tj to the output selected

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

. Other bits in the same word may be programmed while the
Ve inputisraised to Vpy by applying output enable pulses
to each output which is to be programmed. The output
enable pulses must be separated by a minimum interval
of tg.

. Lower Vg to 4.5 Volts following a delay of tg from the last
programming enable pulse applied to an output.

. Enable the PROM for verification by applying a logic 0"
(VjL) to the CS input.

. If any bit does not verify as programmed, repeat Steps 2
through 8 until the bit has received a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

10. Repeat Steps 1 through 9 for all other bits to be pro-

grammed in the PROM.

11. Programming rejectsreturnedtothe factory mustbe
accompanied by data giving address with desired and
actual output data of a location in which a programming
failure has occured.

(2]

~

-

©

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
VIH Address input 24 5.0 5.0 \
ViL Voltage (1) 0.0 04 0.8 \
VPH Programming/Verify 11.75 120 12.25 \Z
VpL Voltage to Vo 45 45 5.5 A
Iccp Programming Volitage Current Limit 600 600 650 mA

with Vpy Applied
tr Voltage Rise and 1.0 1.0 10 us
tf Fall Time 1.0 1.0 10 us
14 Programming Detay 10 10 100 us
tp Programming Pulse Width 100 1000 us
DC Programming Duty Cycle — 50 90 %
Output Voltage
VoPE Enable 100 105 1.0 \
VopPD Disable (2) 45 50 55 \
loPE Output Voltage Enable Current 20 4.0 10 mA
Ta Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left open for V).
(2) Disable condition will be met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

VeH
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VeL
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TTL PROM

MCM7681/MCM7681A

MCM7681/81A BLOCK DIAGRAM

(22)
A9 O— o

(23)
A8 O] -]

() 6
A7 O— column [ 1 of 64 64 8192-Bit

2 Address Column S Memory Array
A6 :( ) Buffers Decode (64 x 128)

(3) L
A5 O—

(4)
A4 O— ~

,i 128
b 16 128 Transmission Gates
) L -

8) 10116 | 10f16 | 10f16 | 1016 | 10f16 | 10f16 | 10f16 | 10f 16
A3 O— 4 Decode | Decode | Decode | Decode | Decode | Decode | Decode | Decode

(6) Row 10f16
A2 O—{ Address [ Row

Buffers Decode

(7)
Al 00— -

(8)
A0 O— =

- y Y A y ] Y Y Y
csi Og—:)))- . > Output Buffers ’
cs2 s S(;I(‘::I ‘
cs3o Buffer Ve = Pin 24 (@) (10 CL(H) éns) (Lua) (L(15) (])ne) $(17;
csa ol Gnd= Pin 12
(03] 02 03 04 05 06 07 08
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MCM7685

@ MOTOROLA MCM7685A

8192-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7685 and MCM7685A, together with various other 76xx T
series TTL PROMS, comprise a complete and compatible family
having common dc electrical characteristics and identical program- 8192-BIT PROGRAMMABLE
mingrequirements. They are fullydecoded, high-speed, field- READ ONLY MEMORIES

programmable PROMs and are available in commonly used organi-
zations, with three-state outputs. All bits are manufactured storing
alogical “1" (outputs high), and can be selectively programmed for
logical “'0"" {outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

Pinouts are compatible to industry-standard PROMs and ROMs.
The MCM7685 is a pin compatible replacement for the 1024 x 4
organization with Pin 8 connected as A10 on the 2048 x 4.

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and

MCM7685,A — 2048 x 4 THREE-STATE

TTL PROM

columns are blown prior to shipment. PIN ASSIGNMENT
® Common dc Electrical Characteristics and Programming
Procedure ‘
® Simple, High-Speed Programming Procedure n%':&;%ziggf:gg
(1.0 Second per 1024 Bits, Typical)
® Expandable — Three-State Outputs and Chip Enable Inputs : —
® inputs and Outputs TTL-Compatible i =T Vee 18
Low Input Current — 250 uA Logic 0", 40 uA Logic 1" 2cHAs AT 17
Full Output Drive — 16 mA Sink, 2.0 mA Source acd aa A8 16
® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing, s a3 A9 E 5
Commercial Temperature Ranges and Voltage Ranges 530 o1 14
® Pin-Compatible with Industry-Standard PROMs and ROMs s A 023313
7 A2 o3 12
8 CJA10 [eZ: mm R R
9 —{Gnd cs 10

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Operating Supply Voltage Vee +7.0 Vdc
Input Voltage Vin +56.5 Vdc
Operating Output Voltage VoH +7.0 Vdc
Supply Current icc 650 mAdc
Input Current lin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA Oto+75 °C
MCM7685xxx
Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Ty +175 °C
NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted t6 RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voltages for extended periods of time could affect
device reliability. {While programming, foilow the programming specifications.)
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TTL PROM

MCM7685/MCM7685A

GUARANTEED OPERATING RANGE (Tp = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 50 . 5.25 Vdc
Input High Voltage VIH 20 — — Vde
input Low Voltage viL — - 08 Vde
DC OPERA'I"ING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Parameter Test Conditions Min Typ Max Unit
4 Address/Enable 1 ViH=Vcc Max — — 40 uAdc
L Input Current 0" VIL=0.45V -0.1 -0.25 mAdc
VoH Output Voltage 1 1oH = -2.0 mA, V¢ Min 24 34 — Vdc
VoL “0” loL = +16 mA, Ve Min — 0.35 0.45 Vdc
'OHE Output Disabled “1" | Von-+525V,VccMax | — — 20 wAde
lOLE Current “0” VoL =+0.3 V., Vcg Max — — -40 uAdc
Vik Input Clamp Voltage lin=-18 mA ) — — -1.2 Vdc
os Output Short Circuit Current | Vg Max, Voyur = 0.0V -15 - -70 mAdc
One Output Only for 1.0 s Max
Icc Power Supply Current Ve Max — 80 150 mAdc
All Inputs Grounded
CAPACITANCE (f = 1.0 MHz, Tp = 25°C, periodically sampled rather than 100% tested.)

Characteristic Symbol Typ Unit
tnput Capacitance Cin 8.0 oF
Output Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)

MCM7685 MCM7685A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 45 70 40 55 ns
Chip Enable Access Time tEA 30 40 30 40 ns
NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequency of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD
Vee
Address 1 sﬁl;( sov el th v Y 300
’ “;A__: — oov ©S A - — tez.o v Test Point oy
Output 1.5 vx “0" Output 1.5V \: %I 15V 30 pF* 600

t,, t < 5.0 ns
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MCM7685/MCM7685A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
“1*" (Output High). Any desired bit/output can be programmed
to a Logical 0" (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below.

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM. : —

. Disable the chip by applying input high {V|y) to the CS
input. CS input must remain at V|H for programming. The
chip select is TTL-compatible. An open circuit should not
be used to disable the chip.

. Disable the programming circuitry by applying an Output
Voltage Disable of less than Vopp to the output of the
PROM. The output may be left open to achieve the disable.

. Raise V¢ to VpH with rise time equal to ty.

. Afteradelayequalto or greater thanty, apply a pulse with
amplitude of Vopg and duration of t to the output selected

N

w

[S 08 -

for programming. Note that the PROM is supplied with

fuses intact generating an output high. Programming a

fuse wili cause the output to go low in the verify mode.

Other bits in the same word may be programmed while the

Ve inputis raised to Vp by applying output enable pulses

to each output which is to be programmed. The output

enable pulses must be separated by a minimum interval
of tg.

. Lower Vg to 4.5 Volts following adelay of t4 from the fast
programming enable pulse applied to an output.

. Enable the PROM for verification by applying a logic “0""
(V)L to the €S input.

. If any bit does not verify as programmed, repeat Steps 2
through 8 until the bit hasreceived a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

10. Repeat Steps 1 through 9. for all other bits to be pro-

grammed in the PROM.

11. Programming rejectsreturnedtothe factory must be
accompanied by data giving address with desired and
actual output data of a location in which a programming
failure has occured.

- o

= ~

©

TABLE 1 — PROGRAMMING SPECIFICATIONS

(1) Address and chip select should not be left oben for Viy.
{2) Disable condition will be met with output open circuit.

Symbol Parameter Min Typ Max Unit
VIH Address Input 24 6.0 5.0 \
Vi Voltage (1) 0.0 0.4 0.8 \%
VpPH Programming/Verify 11.75 12.0 12.25 \Y
VpL Voltage to Vc¢ 4.5 45 5.5 \
lccp Programming Voltage Current Limit 600 600 650 mA

with Vpy Applied
tr Voltage Rise and 1.0 1.0 10 us
tf Fall Time 1.0 1.0 10 us
g Programming Delay 10 0 100 us
tp Programming Pulse Width 100 — 1000 us
DC Programming Duty Cycie — 50 90 %
Output Voltage
VoPE Enable 10.0 105 .o Mo \
VOoPD - Disable (2) 4.5 5.0 5.5 \
lOPE Output Voltage Enable Current 2.0 4.0 10 mA
TA Ambient Temperature — - 25 75 1 °C

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS
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TTL PROM

MCM7685/MCM7685A

MCM7685/85A BLOCK DIAGRAM

(15}
A9 O— _.-1
(16)
A8 O— -1
(17) 6
A7 O— Column [*] 1of 64 64 8192-Bit
(1)| Address Column a— Memory Array
A6 O Buffers | _| Decode (64x 128)
(2)
A5 O— Lo~}
(3)
A4 O—4 -
{ 128
(8)
A10 00— -] 32 128 Transmission Gates
PR
7 : T 1or32 | 1of32 | 1032 | 10732
A2 O— 5 ™ Decode | Decode | Decode | Decode
(6) Row 10f 32
A1 O— Address s Row
Buffers Decode
(5)
A0 O— bom!
(4)
A3 O— ——
\} v v Y
(10) Chip > Output Buffers
C~S()—‘ Select
Butfer Vce = Pin 18 im» (j)(m ;l)ns) ym;
Gnd=Pin9 .
04 03 02 01
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@ MOTOROLA

16384-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM76161 and MC76161A, together with various other
76xx series TTLPROMS, comprise a complete and compatible family
having common dc electrical characteristics and identical program-
mingrequirements. Theyare fully decoded, high-speed, field-
programmable ROMs and are available in commonly used organiza-
tions, with three-state outputs. All bits are manufactured storing a
logical “'1”" (outputs high), and can be selectively programmed for
logical “O" (outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time. .

Pinouts are compatible to industry-standard PROMs and ROMs.
The MCM76161 is a pin compatible replacement for the 1024 x 8
with Pin 21 connected as A10 on the 2048 x 8. )

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmabitity, and guaran-
tee parametric and ac performance. Fuses in these test rows and
columns are blown prior to shipment.

® Common dc Electrical Characteristics and Programming
Procedure
® Simple, High-Speed Programming Procedure
(1.0 Second per 1024 Bits, Tvpica_l)
@ Expandable — Three-State Outputs and Chip Enable Inputs
® Inputs and OQutputs TTL-Compatible
Low Input Current — 250 uA Logic “0", 40 uA Logic 1"
Full Output Drive — 16 mA Sink, 2.0 mA Source

® FastAccess Time — Guaranteed for Worst-Case N2 Sequencing,
Over Commercial Temperature and Voltage Ranges

® Pin-Compatible with Industry-Standard PROMs and ROMs

ABSOLUTE MAXIMUM RATINGS (See Note)

MCM76161
MCM76161A

TTL

16384-BIT PROGRAMMABLE
READ ONLY MEMORIES

MCM76161,A — 2048 x 8 THREE-STATE

PIN ASSIGNMENT

MCM76161DC/ADC

MCM76161PC/APC
1A Vec = 24
2 A6 Ag = 23
3 CJ A5 a9 o 22
4 A4 A10 21
5 CJ A3 TSI 20
6 Cq A2 cs2fF 19
7 Al cs3fg 18
8 T A0 osp417
9 CJo1 o736
10 &J02 06 215
11 o3 ‘o5 214
12 T4Gna oafF—13

Rating Symbol Value Unit
Operating Supply Voltage Vee +7.0 - Vdc
Input Voltage Vin +5.5 Vdc
Operating Output Voltage VoH +7.0 Vdc
Supply Current lcc 650 mAdc
Input Current Ii,; -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range Ta Oto +75 °C

MCM76161 xxx

Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Ty +175 °C

Note:

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional
operation should be restricted to RECOMMENDED OPERATING CONDITIONS. Exposure to higher
thanr Itages for periods of time could affect device reliability. (While
programming, follow the programming specifications.)
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TTL PROM

MCM76161/MCM76161A

GUARANTEED OPERATING RANGE (Ta = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 5.25 Vdc
Input High Voltage VIH 2.0 — — vdc
Input Low Voltage ViL - — 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output )
Symbol Parameter Test Conditions Min Typ Max Unit
iH Address/Enable M ViH = Vo Max — — 40 uAde
i Input Current "0 ViL=045V ’ — -0.1 -0.25 mAdc
VoH Output Voltage i IoH = -2.0 mA, V¢ Min 2.4 3.4 — Vde
VoL “0" | 1oL =+16 mA, Vce Min — 0.35 0.45 Vdc
IoHE Output Disabled 1 VoH =+5.25 V, Vo Max — — 40 uAde
loLE Current 0 VoL =+0.3V, Vcc Max — — -40 pAdc
ViK Input Clamp Voliage lin=-18 mA — — -1.2 Vde
los Qutput Short Circuit Current | Vg Max, Vot = 0.0V - =15 — =70 mAdc
One Output Only for 1.0 s Max
Icc Power Supply-Current Vce Max — 130 180 mAdc
: . All Inputs Grounded
CAPACITANCE (f = 1.0 MHz, T = 25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol Typ Unit
Input Capacitance Cin 8.0 pF
Output Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)
MCM76161 MCM76161A
0 to +76°C 0 to +76°C
Characteristic Symbeol Typ Max Typ Max Unit
Address to Output Access Time tAA 45 70 35 60 ns
Chip Enable Access Time tEA 30 40 30 ) 40 ns
NOTE: AC limits guaranteed for worst case N2 ial with test freq y of 5.0 MHz.

|
i

Address 1.5 VX
) |

Qutput

TAA—™ :‘—
1.5 VX
)

TIMING DIAGRAM

3.0V
3.0V 1.5VX XT.SV
: 0.0V
oov ©S P T
AT — r—tea
!

|
0" Qutput 1.5 \/‘x %1.5 v
b .

ty, 14 < 5.0ns

AC TEST LOAD

Vee
300 . .
Test Point (T Oy
30 pF* 600
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MCM76161/MCM76161A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
‘1" (Output High). Any desired bit/output can be programmed
to a Logical ‘0" [Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below,

PROGRAMMING PROCEDURE
1. Addressthe PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM.
. Disable the chip by applying input high (Vi) to the TS
input. CS input must remain at V) for programming. The
chip select is TTL-compatible. An open circuit should not
be used to disable the chip.
Disable the programming circuitry by applying an Output
Voitage Disable of less than Vopp to the output of the
PROM. The output may be left open to achieve the disable.
Raise V¢ to VpH with rise time equal to ty.
. After a delay equaltoor greater thanty, apply a pulse with
amplitude of Vopg and duration of tp to the output selected

N

w

NS

(=]

® ~

w

10.

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

. Other bits in the same word may be programmed while the

Vc inputis raised to Vpi by applying output enabie pulses
to each output which is to be programmed. The output
enable pulses must be separated by a minimum interval
of tg.

. Lower V¢ to 4.5 Volts following a delay of tg from the last

programming enable pulse applied to an output.

. Enable the PROM for verification by applying a logic “0"

(ViL) to the CS input.

. If any bit does not verify as programmed, repeat Steps 2

through 8 until the bit has received a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

Repeat Steps 1 through 9 for all other bits to be pro-
grammed in the PROM.

. Programming rejectsreturned tothe factory mustbe

accompanied by data giving address with desired and
actual output data of a location in which a programming
failure has occured.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
_ViH Address Input 24 5.0 50 \
ViL Voltage (1) 0.0 04 0.8 \"2
VpH Programming/Verify 11.75 12.0 12.25 v
VpL Voltage to V¢ 45 45 55 \
Iccp Programming Voltage Current Limit 600 600 650 mA
with VpH Applied .
tr Voltage Rise and 1.0 1.0 10 us
tf Fall Time 1.0 1.0 10 us
t4 Programming Delay 10 10 100 X us
p Programming Pulse Width 100 — 1000 us
DC Programming Duty Cycle — 50 20 %
Output Voltage :
Vope Enable 100 105 © 110 v
VOPD Disable (2) 45 5.0 5.5 v
loPE Output Voltage Enable Current 20 4.0 10 mA
TA Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left open for Vjy.
(2) Disable condition will be, met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

Data-1

Data-2

Data-N

fo— ty
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TTL PROM

MCM76161/MCM76161A

MCM76161/161A BLOCK DIAGRAM

-(21)
A10 B
(22)
AS O—r -]
. (23) 6
A8 Column 1 of 64 64 16384-Bit
Address ""Column A— Memory Array
(1) | Buffers Decode . (64 x 256)
A7 Fb
ol |
A8
(3}
A5 O— -
256
(4) .
A4 O— Lo 256 Transmission Gates
32,
. 7
Agclfﬂ ~ 1 of 32(1 of 32/ 10f32 |10f32 | 10f32 | 10f32 | 10f32|10f32
Decode |Decode | Decode | Decode | Decode | Decode | Decode | Decode
5 )
(6) Row 1 of 32
A20— Address '-W Row
Buffers Decode
(7)
A1O—— o
(8)
AQ O— Bt
\
__ (20
cs10 . 8 Output Buffers
(19) Chip
cs20—— Select
18 Buffer .
csao2 Vec = Pin 24
Gnd =Pin 12
9) (10} {(11) (13) {14) (15) (16) a7
01 02 03 04 05 06 07 08

9-30




MCM76165
(W) moToroLA ~ MCM76165A

[ Advance Information | ] TTL
v =
» : 16384-BIT PROGRAMMABLE o)
16384-BIT PROGRAMMABLE READ ONLY MEMORIES READ ONLY MEMORIES E
The MCM76165 and MCM76165A, together with various other
76xx series TTL PROMs, comprise a complete and compatible MCM76165,A — 4096 x 4 oad
family having common dc electrical characteristics and identical THREE-STATE OUTPUTS ":

programming requirements. They are fuily decoded, high-speed,
field-programmable ROMs and are available in commonly used
organizations, with three-state outputs. All bits are manufactured

storing a Logical “1"" (outputs high), and can be selectively pro- . D SUFFIX
grammed for Logical “0” (outputs low). ’ CERAMIC PACKAGE
The field-programmable PROM can be custom-programmed to CASE 732-03

any pattern using a simple programming procedure. Schottky
bipolar circuitry provides fast access time.
In addition to the conventional storage array, extra test rows

and columns are included to assure high programmability, and P SUFFIX
guarantee parametric and ac performance. Fuses in these test = - PLASTIC PACKAGE
rows and columns are blown prior to shipment. CASE. 738-02 ©

1

e 4096 Words x 4 Bits Organization
® TTL Compatible Inputs and Outputs

e Ultra Fast Read Access Time: 35 ns — MCM76165A
50 ns — MCM76165

® Three-State Outputs PIN ASSIGNMéNT

® Two Chip Select Inputs for Memory Expansion
® Proven Reliable NiCr Fuse Technology and Extra Test Words
Insure High Programming Yields
® MOSAIC Oxide Isolate Technology Provides Optimum Speed- U )
Power Characteristics Ag 1 200 Vee
e Standard 20-Pin, 300 Mil Wide, Dual-In-Line Package
° ¥ C R 9
As []3 18] Ao
- As E 4 17 : Aqq
ABSOLUTE MAXIMUM RATINGS (See Note) Aq s 16 :]'c_s-,
Rating : Symbol Value Unit A3 [: 6 15 j\ﬁz
Operating Supply Voltage Vee +7.0 Vdc
A7 14[7] 04
Input Voitage Vin +5.5 Vdce
Operating Output Voltage VOH +7.0 Vdc A1 (: 8 13 02
Supply Current lcc 650 mAdc Ag |j 9 12[7] 03
Input Current lin -20 mAdc .Gnd [J10 7 D 04
Output Sink Current lo 100 mAdc
Operating Temperature Range TA 0to +75 °C
MCM76165 xxx -

Storage Temperature Range Tﬂg —55 to +150 °C .
Maximum Junction Temperature T +175 °C ORDERING INFORMATION
Note: - . Device Package

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Func-

tional operation should be restricted to RECOMMENDED OPERATING CONDITIONS. Exposure MCM76165DC Ceramic Dual-in-Line

to higher than. recommended voltages for extended periods of time could affect device reli- MCM76165ADC

ability. (While programming, follow the programming specifications.} 3257:135:2(: Plastic Dual-in-Line
MOSAIC is a trademark of Motorola Inc. 76165

This document contains information on a new produci. Specifications and information herein
are subject to change without notice.
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TTL PROM

MCM76165/MCM76165A

GUARANTEED OPERATING RANGE (TA=0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 5.25 Vdc
Input High Voltage ViH 2.0 — — Vdc
Input Low Voltage ViL — — 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Parameter Test Conditions Min Typ Max Unit
H Address/Enable “1" | V|4 = Vcc Max — — 40 uAde
L Input Current “0" | V=045V e —_ -0.1 —0.256 mAdc
VoH Output Voltage “1" | loH=—2.0 mA, V¢c Min 24 34 — Vde
VoL “0" | lgL=+16 mA, Vcc Min — 0.35 0.45 Vde
IOHE Output Disabled “1" | VoH=+5.25V, Vcc Max —_ —_ 40 pAde
lOLE Current “0" | VoL=+0.3V, Vcc Max —_ - —40 nAde
ViK input Clamp Voltage lin=—18 mA — — -1.2 ‘Vdc
los Output Short Circuit Current Vee Max, Vgut=0.0V . -15 — -70 mAdc
. ’ One Output Only for 1.0 s Ma
Icc Power Supply Current Ve Max — 110 165 mAdc
All Inputs Grounded
CAPACITANCE (Ta =25°C, periodically sampled rather than 100% tested.)
Parameter Test Conditions Symbol Typ Unit
Input Capacitance Vee = 5.0V, Vip = 20V, f = 1.0 MHz Cin 8.0 pF
Output Capacitance Vee = 5.0V, Voyut = 2.0V, f = 1.0 MHz Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS MCM76165 MCM76165A
(Full operating voltage and temperature) 0to +75°C 0to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA — 50 —_ 35 ns
Chip Select Access Time tSA — 25 —_ 25 ns
Chip Disable Access Time DA — 25 — 25 ns

NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequency of 5.0 MHz.

TIMING DIAGRAM

| 30V —
Address 15V CS1. €S2
| ooV
]
5
VoH
Output : : XLS Vv Outputs
™ ] VoL
— t AA ;4___
|
Outputs
_—_—/1 VOLAC* +0.5V
“tnt<50ns
*VoLAC and VOHAC are the measured output voltage levels while enabled.
Symbol Parameter $1 Vee AC TEST LOAD
tAA Address Access Time Closed z
tEA Chip Select Access Time from Open S1
“Three State” to VoH
?EAZ Chip Select Access Time from Closed
“Three State” to Vo PROM
fDA1 Chip Disable Access Time from Open Output ) Ox Tes‘, Point
VO_H toA Three State’ : . 600 O 30 pF* -
‘DAz Chip Disable Access Time from Closed
VoL to “Three State” *Includes jig & probe
= ‘total capacitance
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MCM76165/MCM76165A

PROGRAMMING

The PROMs are manufactured with all bits/outputs
Logical 1" (Output High). Any desired bit/output can
be programmed to a Logical /0" (Output Low) by fol-
lowing the simple procedure shown below. One may
build his own programmer to satisfy the specifications
described in Table 1, or buy any of the commercially
available programmers which meet these specifica-
tions. These PROMs can be programmed automatically
or by the manual procedure shown below.

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the
selected word to be programmed. Address inputs
are TTL-compatible. An open circuit shouid not
be used to address the PROM.

2, Disable the chip by applying input high (VjR) to
the T8y input. CSy input must remain at V| for
programming. The chip select is TTL-compatible.
An open circuit should not be used to.disable the
chip.

3. Disable the programming circuitry by applying an
Output Voltage Disable of less than Vgpp to the
output of the PROM. The output may be left open
to achieve the disable.

4. Raise V¢ to VpH with rise time equal to ty.

5. After a delay equal to or greater than tg, appiy a
pulse with amplitude of Vopg and duration of tp

to the output selected for programming. Note that
the PROM is supplied with fuses intact generating
an output.high. Programming a fuse will cause
the output to go low in the verify mode.

6. Other bits in the same word may be programmed

while the Ve input is raised to VpH by applying
output enable pulses to each output which is to
be programmed. The output enabie pulses must
be separated by a minimum interval of t4.

7. Lower V¢c to 4.5 Volts following a delay of tq .

from the last programming enable puise applied
to an output.

8. Enable the PROM for verification by applying a

Logic ‘0" (VL) to the CSy inputs.

9. If any bit does not verify as programmed, repeat

Steps 2 through 8 until the bit has received a total
of 1.0 ms of programming time. Bits which do
not program within 1.0 ms may be considered
programming rejects. Multiple pulse of durations
shorter than 1.0 ms may be used to enhance pro-
gramming speed.

10. Repeat Steps 1 through 8 for all other bits to be

programmed in the PROM.

11. Programming rejects returned to the factory must

be accompanied by data giving address with de-
sired and actual output data of a location in which
a programming failure has occurred.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
VIH Address Input 24 5.0 5.0 v
ViL Voltage(1) 0.0 0.4 0.8 v
Vey Programming/Verify 11.75 12.0 12.25 \
VpL Voltage to V¢ 4.5 4.5 5.5 \
Iccp Programming Voltage Current Limit 600 600 650 mA

with Vpy Applied
ty Voltage Rise and 1.0 1.0 10 us
tf. Fall Time 1.0 1.0 10 us
td Programming Delay 10 10 : 100 us
tp Programming Pulse Width 100 - . 1000 us
DC Programming Duty Cycle - 50 90 %
Output Voltage
VopPE Enable 10.0 10.5 11.0 \"
VOPD Disable(2) 4.5 5.0 5.5 \%
lOPE Output Voltage Enable Circuit 2.0 4.0 10 mA
TA Ambient Temperature _ 25 75 °C

(1) Address and chip select should not be |eft open for Vin.
(2) Disable condition will be met with output open circuit.
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MCM76165/MCM76165A

FIGURE 1 — TYPICAL PROGRAMMING WAVE FORMS

o

- VPH
= Vee
o) veL
E . — tf
i | Data-1
-

Data-2 - =

Data-N - g | l

: c . -—->’ le—tg

MCM76165/165A BLOCK DIAGRAM

Ar1 012
(18)
A10 O—] >
(19)
AgO0— . e ;
) cormnl | 10t 128 128 . 16384-Bit
Ag O— Agdumn e Column g Memory Array
Bu ﬁ":rs: Decode (128 x128)
A o2 )
Ag o% .~
as o4 ]
7
4128
'
Ag (5) I IR | :;2 128 Transmission Gates
40 7 v
o (6) ) : 1 of 32 1 of 32 1 0f 32 1 of 32
A3 ™ : Decode Decode Decode * Decode
5 ‘ ) :
@l Row - 1Tof32.
A2 O—{ Address (™ Row.
Buffers | .| Decode
A O-[El ™
9
A9 02 ]
' Y Y
5 (16) Chip 4 Qutput Buffers
> g ‘
{15) Select v Pin 20
CS; 0— Buffer cc=Pin -
2 Gnd=Pin 10
(14) (13) (12) (1
Q
o]} 02 03 (073
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@ MOTOROLA MCM10143

MECL

8 x 2 MULTIPORT REGISTER FILE

(RAM) 8 x 2 MULTIPORT REGISTER

FILE (RAM
The MC10143 is an 8 word by 2 bit multiport register file (RAM) I ¢ !

capable of reading two locations and writing one location simulta-
neously. Two sets of eight latches are used for data storage in this

LS! circuit.
WRITE F SUFFIX
. . . > CERAMIC PACKAGE
The word to be written is selected by addresses Ag—A2. Each bit CASE 652

of the word has a separate write enable to allow more flexibility in
system design. A write occurs on the positive transition of the clock.
Data is enabled by having the write enables at a low level when the
clock makes the transition. To inhibit a bit from being written, the
bit enable must be at a high level when the clock goes low and not
change until the clock goes high. Operation of the clock and the bit
enables can be reversed. While the clock is low a positive transition of
the bit enable will write that bit into the address selected by Ag—A7.

L SUFFIX
READ CERAMIC PACKAGE
When the clock is high any two words may be read out simulta- CASE 623
neously, as selected by addresses Bo—Bp and Cp—Cy, including the
word written during the preceding half clock cycie. When the clock
goes low the addressed data is stored in the slaves. Level changes on
the read address lines have no effect on the output until the clock PIN ASSIGNMENT
again goes high. Read out is accomplished at any time by enabling
output gates (Bo—B1), (Co—-C1).

1
. 1 ] Veeo Vee 3 24
pd
2 ] a8 Vee 23
Clock to Data out = 5 ns (typ) ! f:'
(Read Selected) . 3 aBg ocy |3 22
Address to Data out = 10 ns (typ) 4 ] REg acy (3 21
7E\0Ck High) 5 3 8, REc [J 20
ead I = 2.
Rea Enabg to Data out = 2.8 ns (typ) 6 d 80 Cloek [ 10
(Clock high, Addresses present)
c
Pp = 610 mW/pkg (typ no load) T e 2 |18
8 ] WE, Co {117
9 [] WEg cy [ 18
TRUTH TABLE 10 = oo Aq ﬁ 15
*MODE INPUT ouUTPUT
“*Clock | WEq | WEy | Dg | Dy | REg | REC | Q8o | B | QCo | acy 109 o Ao {14
Write L=H L L H H H H L L L L 12 VeEg A2 113
Read H [+ o 53 [~ L L H H H H
Read | HOUL | o o ® o L L H H H H
Read | LoH—L| H H | o ® L L H H H H
Write LH L L L H H H L L L L
Read H ] [ (o] ¢ L L L H L H

**Note: Clock occurs sequentially through Truth Table
*Note: AQ-A2, BO-B2, and C0-C2 are all set to same address location
throughout Table.
¢ = Don’t Care
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MCM10143

BLOCK DIAGRAM

4
AREg ©
Multi- Output 2
Slave a
6 plexer - a~:ivt1 Gate —0 QB
B0 05— Read B-bit 1 1 > Bbit 1
819 O~ Decoder (—
B2 O—— 8
Multi- Qutput 3
Sl
plexer B;i‘t’eo Gate ——O QBg
™1 B-bit0 P * 8bit0
J
- | E
m < —o  Write L .
9 i 8 x1
WEp 0— i 2
E m DO 10 Argip;lg:ar —__ | Master Latches
0o o BitQ
1
Clock o-——9-1b
Ao <>:; Write
Al 0— Decoder
' Az o013 A
— Write ~ 8 x1
W—El 8 b Amplifier Master Latches
Dy o1 Bit 1 J—— 8it 1
L Mul- Output
[
plexer ™ cs-:iv:e1 Gate 220 ocy
™ Cbitd = cbit 1
Co ol Read
Cq 0%—. Decoder (——4
R = e | s T S 2 o
-bi 0
—— C.bit0 Coit0 | ¢l cuito
REc 022
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MCM10143

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Volitage (Vge = 0) VEE -8to 0 Vdc
Base Input Voltage (Vgg = 0) Vin 0to VEg Vdc
Output Source Current — Continuous o <50 mAdc
— Surge <100
Junction Operating Temperature Ty <165 °c
Storage Temperature Range Tstg -55 to +150 °c
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
ELECTRICAL CHARACTERISTICS ELECTRICAL CHARACTERISTICS
DC TEST VOLTAGE VALUES Each MECL Memory circuit has been de-
(Volts) signed to meet the dc and ac specifications
Test shown in the test tabie, after thermal equi-
Temperature ViHmax ViLmin VIHAmin ViLAmax VEE ‘libvrium has been established. The circuit
is in a test socket or mounted on a printed
0°¢ -0.840 -1.870 -1.145 -1.490 -5.2 circuit board and transverse air flow greater
+25°C -0.810 -1.850 -1.105 -1.475 -5.2 than 500 linear fpm is maintained. Outputs
+759C -0.720 -1.830 -1.045 -1.450 -5.2 3ro_serminated through a 50-chm resistor
0°c . +259% +75°C
Characteristics Symbol Min | Max | Min | Typ | Max |[Min { Max Unit
Power Supply Drain Current g — | 150} — | 118 ) 150 | — | 150 | mAdc
Input Current linH uAdc
Pins 10, 11,19 - | 245 | — — | 245 | — ) 245
All other pins — {200} - - (200 | — | 200
Switching Times 0] ns
Read Mode
Address Input gt Qg+ 40 [ 153] 45| 10 | 145 {45 | 1565
Read Enable tRE-QB+ 11} 863]12]|35)|50 |[12] 55
Data tClock +QB ~ 1.7} 73] 20|50} 70 |20]| 76
Setup
Address tsetup(B - Clock ~) - - 85 | 55 — - -
Hold
Address tholid{Clock —B +) - - [-15]|-45] — — —
Write Mode
Setup
Write Enable tsetup (WE -Clock+) | — - 70| 40| - - -
v tsetup(WE +Clock-)| — - 10 1-20] - - -
Address tsetup(A-Clock+) | — | — | 80}50] - | - | -
Data t - + - - 50 | 2.0 — - -
Hora r___s_etun(D Clock+) »
Write Enable thold{Clock-WE+) | — - 15825} - - -
thold(Clock+WE-) | — - 10 |-20] - - -
Address thold{Clock + A +) - - 10 }-30} - - -
Data thold{Clock+D+) | — | — |10 }1-204 — | - |} -
Write Pulse Width PWWE - - 80 | 560 - - -
Rise Time, Fall Time 1, t¢ 11142111125 40 |11 45
(20% to 80%)

@AC timing figures do not show all the necessary presetting conditions.
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MECL
RAM

MCM10143

READ TIMING DIAGRAMS

Access (Clock High) g

FIGURE 1
Qs
Enable __
RE FIGURE 2
tRE+QB-
Data
Salectad)
(Address Q fpmmmmmm e e e FIGURE 3
__________________ X
i
(o t -
Clock :’ Clock+QB
Setup and Hold FIGURE 4
Clock
L tsetup -- * thold - -l
i +
WRITE TIMING DIAGRAM
Enable Setup
WE ————————  FIGURE S
tsetup
Clock +
Enable Hold
WE FIGURE 6
Clock thotd
Disable . )
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@ MOTOROLA MC10H145

L Advance Information ]

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H 145 is a member of Motorola’s new MECL family. The
MC10H145 is a 16 x 4 bit register file. The active-low chip select
allows easy expansion. — 16 x 4 BIT REGISTER FILE

 The operating mode of the register file is controlled by the WE
input. When WE is “low’’ the device is in the write mode, the outputs
are “low’ and the data present at Dy, input is stored at the selected

- address. when WE is “high”, the device is in the read mode — the

data state at the selected location is present at the Qp, outputs. P SUFFIX
PLASTIC PACKAGE
@ Address Access Time, 3.5 ns Typical CASE 648

® Power Dissipation, 700 mW Typical
® Improved Noise Margin 150 mV {Over Operating Voltage and

Temperature Range) L SUFFIX
CERAMIC PACKAGE
® Voltage Compensated CASE 620

@ MECL 10K-Compatible

MAXIMUM RATINGS
PIN ASSIGNMENT

. Characteristic ’ Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t0 0 Vde \/
Input Voltage (V¢ = 0) \ Oto VEg Vdc al [ 6 vee
y - ==y
Output Current — Continuous lout 50 mA Q0[] 2 15 :] Q2
— Surge 100
— 3 14 Q3
Operating Temperature Range - TA Oto+75. - | .. °C e E -]
Storage Temperature Range — Plastic Tsig -55 to +150 °oC ‘ o1 [ 4 131 WE
— i -55 to +16!
Ceramic 55 to 5 DOE 5 12 : D3
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V + 5%) (See Note) A3 e 11 [J o2
Characteristic Symbol o 25° 75° Unit
Y Min | Max | Min | Max | Min | Max a7 10{] A0
Power Supply Current lg — 165 — 150 — 165 | mA VEE : 8 9 : Al
tnput Current High linK — 375 — 220 — 220 | uA
Input Current Low linL 0.5 — 0.5 — 0.3 — | pA
High Output Voltage VoH -1.02|-084{-098 -0.81 { -0.92 { -0.735{ vdc .
Low Output Voltage VoL -1951-163j-195|-1.63|-195| -1.60( Vdc
High Input Voltage ViH [-1.17 | -0.84 | -1.13 | -0.81 | -1.07 |-0.735] Vdc
Low Input Voltage ViL |-1.95|-1.48 |-1.95 | -1.48 | -1.95 | -1.45 | Vdo TRUTH TABLE
NoTE ' MODE INPUT OUTPUT
Each MECL 10KH series circuit has been designed to meet the.dc specifications shown in the test D
table, after thermal equilibrium has been established. The circuit s in atest socket or mounted on a Cs| WE | D, Q,
printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are o
terminated through a 50-ohm resistor to -2.0 volts. . ) Write "0 L L L L
This document contains information on a new product. Specifications and information herein are Writev"1 " L L H L
subject to change without notice. MECL, MECL 10K and MECL 10KH are'trademarks of Motorola Inc. . " Read L H & Q
' Disabled H ¢ | ¢ L

¢ = Don't Care
Q-State of Addressed Cell
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MECL
RAM

MC10H145

AC PARAMETERS
MC10H1456
TA=01t0+75°C,
VEE = -5.2 Vde +6%
N . Characteristics Symbol Min Max Unit Conditions
ReadMode: : ns | Measured from 50% of input to 50% of
Chip Select Access Time : tACS 1.0 4.0 output. See Note 2.
Chip Select Recovery Time - tRCS 1.0 4.0
Address Access Time tAA 20 6.0
Write Mode . : e ns |[twsa = 3.5 ns S
Write Pulse Width tw - 40 . - ‘Measured at 50% of input to 50% of
Data Setup Time Prior to Write twsd [ —_ output. tyy = 4.0 ns.
Data Hold Time After Write WHD 15 _
Address Setup Time Prior to Write tWSA 35 -
Address Hold Time After Write tWHA 0.5 -
Chip Select Setup Time Prior to Write tWSCS 4] —
Chip Select Hold Time After Write tWHCS 15 —
Write Disable Time . ws 1.0 6.0
Write Recovery Time twR 1.0 6.0
Chip Enable Strobe Mode . ns | Guaranteed but not tested on
- Data Setup Prior to Chip Select tcsp 0 — standard product. See Figure 1.
Write Enable Setup Prior to Chip Select tcsw o] —
Address Setup Prior to Chip Select tCSA 4] —
Data Hold Time After Chip Select tCHD 1.0 -
Write Enable Hold Time After Chip Select tCHW 0 -
Address Hold Time After Chip Select tCHA 2.0 —
Chip Select Minimum Pulse Width tcs 10 -
Rise and Fall Time " ty, tf ns | Measured between 20% and 80%
Address to Output 0.7 25 points.
CS to Output o 0.7 25
Capacitance R pF | Measured with a pulse technique.
Input Capacitance . * Cin - 6.0
Output Capacitance Cout - . 8.0

NOTES: 1. Testcircuitcharacteristics: Ry =50 ), MC10H145. C|_ < 5.0 pF (including jig and Stray Capacitance). Delay should
- be derated 30 ps/pF for capacitive loads up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory.
3. For proper use of MECL in a system environment, consult MECL System Design Handbook.

FIGURE 1 — CHIP ENABLE STROBE MODE

—_ —_————
o —
‘ tcsD tCHA
——— : ——
Din 3\...-.....‘——.\-——-——./4}_
y . le- tCHD
__{—-tcsw* ) b—?n_w_‘
]

tcsa -— 1CS —

, W
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MC10H145

16 x 4 Bit Register File
Qo a1 Q2 a3 cs
DGR (R (RN £
Data Data Data Data Chip
Out Out Out Out Select
Buffer Buffer Buffer Butfer Buffer
Sense | | Sense| | Sense | | Sense
Aoo—1-9-1
9 e
]
Ao— £
a § . 16 x 4 Memory
7 2 2 Cell Array
A20— £
T~
<
6
A3H
Write and
Data In Buffer 13
O WE
5 4 1 12
o o
[2]0] Dt D2 D3
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MECL

RAM

@ MOTOROLA

MCM10145

64-BIT REGISTER FILE
(RAM)

The MCM10145 is a 64-Bit RAM organized as a 16 x 4 array.
This organization and the high speed make the MCM10145 particu-
larly useful in register file or small scratch pad applications. Fully
decoded inputs, together with a chip enable, provide expansion
of memory capacity. The Write Enable input, when low, allows
data to be entered; when high, disabies the data inputs. The Chip
Select input when low, allows full functional operation of the
device; when high, all outputs go to a low logic state. The Chip
Select, together with open emitter outputs allow full wire-ORing
and data bussing capability. On-chip input pulldown resistors
allow unused inputs to remain open.

Typical Address Access Time = 10 ns

Typical Chip Select Access Time = 4.5 ns
Operating Temperature Range = 0° to +75°C
50 kS2 Pulldown Resistors on All Inputs
Fully Compatible with MECL 10,000
Pin-for-Pin Compatible with the F10145

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650

8LOCK DIAGRAM

Qo Qa1 Q2 Q3 cs
P. 0 e P T
Data Data Data Data Chip
Out QOut Out Qut Select
Buffer Buffer Buffer Buffer Buffer
[ [
Sense Sense sense Sense
10
AD Qe
91 T »
AIO— 2 3
59 16 x 4 Memory
f é’ Cell Array
71 %o
A20—— 5 <
v =
<
6
A3 O——
Write and
Data In Buffer 13
b)) WE
Vee = Pin 16 5 4 11 12
Vge = Pin 8
o o o
Do D1 D2 D3

PIN ASSIGNMENT

T A—
1] Q1 Ve (Gnd)f—16
23 Qo Q2= 15
3c—cs Q3= 14
4CT] o1 WE /313
s o D3 12
6] A3 D211
7C:_1—'A2 A0 10
8] VEE A/ 9

PIN NOTATION

[ Chip Select Input
AO thru A3 Address Inputs

DO thru D3 Data Inputs

QO thru Q3 Data Outputs

WE Write Enable Input

TRUTH TABLE

MODE INPUT QUTPUT

3 WE | Dp Q,

Write 0" L L] L

Write 1~ L L[| o+ L
™ Rosd L nl e Q
Disabled | W o | o L

¢ = Don’t Care.
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MCM10145

FUNCTIONAL DESCRIPTION:
The MCM10145 is a 16 word x 4-bit RAM. Bit selec-
tion is achieved by means of a 4-bit address AO thru A3.
The active-low chip select allows memory expansion up
to 32 words. The fast chip select access time allows
memory expansion without affecting system performance.

The operating mode of the RAM (CS input low) is
controlled by the WE input. ‘With WE low the chip is
in the write mode—the output is low and the data present’
at Dy, is stored at the selected address. With WE high the
chip is in the read mode—the data state at the selected
memory location is presented non-inverted at Qp.

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (Ve = 0) VEE -8to 0 Vdc
Base Input Voltage (Vg = 0} Vin 0to Vgg Vdc
Output Source Current — Continuous lo < 50 mAdc
- Surge < 100
Junction Operating Temperature Ty < 165 °oc
Storage Temperature Range Tstg -55 to +150 oc
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
DC TEST VOLTAGE VALUES
(Volts)
Test
Temperature ViHmax ViLmin ViHAmin ViLAmax VEE
0°c -0.840 -1.870 -1.145 -1490 -5.2
o .
— -0810 -1.850 -1.105 1475 =52 ELECTRICAL CHARACTERISTICS
+ - - : - - - - :
78°C 0.720 1830 1.045 1450 52 Each MECL Memory circuit has been de-
signed to meet the dc and ac specifications
shown in the test tabie, after thermal equi-
librium has peen established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Qutputs
are terminated through a 50-ohm resistor
to -2.0 volts.
MCM10145 Test Limits
0°c +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current lee 130 125 - 120 mAdc | Typ lgg @ 26°C =90 mA
All outputs and inputs open.
Measure pin 8,
Input Current High tinH - 220 220 220 nAde |Test one input at a time, all
other inputs are open.
Vin = VIH,
Input Current Low link 0.5 - 0.5 — 0.3 - #Adc | Test one input at a time, all
other inputs are open.
Vin = VIL.
Logic "1 VoH -1.0001{ -0.840 -0.960 | -0.810 | -0.900 | -0.720 Vdc {Load 5052 to-2.0V
Output Voltage
Logic 0" VoL -1.870 | -1.665 | -1.850 | -1.650 | -1.830 | -1.625 | Vdc
Output Voltage
Logic ""1" VoHA [-1.020 - -0.980 - -0920 - Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic “0" VoLA - -1.645 - -1.630 - -1605 | Vvdc [atime.Vin=ViHa or Vi A
Threshold Voltage Load 50 2 t0 -2.0 V.
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MECL
RAM

MCM10145

SWITCHING CHARACTERISTICS (Tp = 0°to +75°C, VEg = —5.2 Vdc +5° Output Load see Fjéure 1; see Note 2.)

Test Limits
Characteristic ‘Symbol Min Typ Max Unit " Conditions
Read Mode See Figures 2 and 3.
Chip Select Access Time tACS 20 4.5 8.0 ns | Measured from 50% of input to 50% of
Chip Select Recovery Time tRCS 20 5.0 80 ns output. See Note 1.
Address Access Time tAA 4.0 10 15 ns
Write Mode
Write Pulse Width tw 80 - - ns twsa =5 ns
Data Setup Time Prior to Write twsD 0 -6.0 - ns Measured at 50% of input to 50% of
Data Hold Time After Write tWHD 3.0 0 - ns output.
Address Setup Time Prior to Write tWSA 5.0 1.0 - ns tw = 8 ns. See Figure 4.
Address Hold Time After Write tWHA 1.0 -3.0 - ns
Chip Select Setup Time Prior to Write | tywsCs 0 -5.0 - ns
Chip Select Hold Time After Write tWHCS 0 -86.0 - ns
Write Disable Time tws 20 5.0 8.0 ns
Write Recovery Time tWR 20 5.0 8.0 ns
Chip Enable Strobe Mode
Data Setup Prior to Chip Select tcsp ] -6.0 - ns Guaranteed but not tested on standard
Write Enable Setup Prior to Chip tosw 0 -3.0 - ns product. See Figure 5.
Select
Address Setup Prior to Chip Select tCSA 4] -3.0 - ns
Data Hold Time After Chip Select tCHD 20 ~1.0 - ns
Write Enable Hold Time After Chip tCHW 0 -6.0 - ns
Select
Address Hold Time After Chip Select tCHA 4.0 -1.0 — ns
Chip Select Minimum Pulse Width tcs 18 12 - ns
Rise and Fall Time Measured between 20% and 80% points.
Address to Output ty, tf 1.5 3.0 7.0 ns
CS to Output ty, tf 15 3.0 5.0 ns
Capacitance
Input Capacitance Cin - 40 6.0 pF
Output Capacitance ) Cout - 5.0 8.0 pF
Notes:

1. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory.
2. For proper use of MECL Memories in a system environment, consuit MECL System Design Handbook.

Ve

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

Input Pulse v

ty=1tf=20%02ns :: out
(20 to 80%)

ViH = -09 V :::

Vig==17Vv ‘

Unused outputs connected to a 50-ohm resistor to ground.
All timing measurements referenced to 50% of input levels.
Rt =50 2

CL < 5.0 pF (Including Jig and Stray Capacitance)

Delay should be derated 30 ps/pF for capacitive loads up to 50 pF.
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MCM10145

FIGURE 2 — CHIP SELECT ACCESS TIME

FIGURE 3 — ADDRESS ACCESS TIME

Chip Select
<s

Address

Dout |

FIGURE 4 — WRITE MODE

Chip Select . N

r—— tyysC

Write Enable 5

twsp

Pout - tyws A ———

S ———

[ tw tWHD

N/

TWR
tws

twHCs

“’—‘WHA_”

FIGURE 5 — CHIP ENABLE STROBE MODE

NS SU

o~ ————
Ip—
-tcsp tCHA

—‘csw-A

3|

e o o— o o

r~ d N
I
i~ tCcHD

tcsa

tcs 9

|
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MECL
RAM

@ MOTOROLA

MCM10144

Access Mermory.
address decoded on chip.

256 x 1-BIT RANDOM ACCESS MEMORY

The MCM10144 is a 256 word x 1-bit Read/Write Random
Data is accessed or stored by means of an 8-bit
It has a non-inverting data out, a separate

data in line and 3 active-low chip select lines, It has a typical access
" time of 17 ns and is designed for high-speed scratch pad, control,

cache, and buffer storage applications:- -

e o o

Typical Address Access Time = 17 ns

Typical Chip Select Access Time = 4.0 ns

Operating Temperature Range = 0° to +75°C

Open Emitter Output Permits Wired-OR for Easy Memory
Expansion

50 k&2 Input Pulldown Resistors on Chip Select

Power Dissipation Decreases with Increasing Temperature

Fully Compatible with MECL 10,000 Logic Family

Pin-for-Pin Replacement for F10410

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650

BLOCK DIAGRAM

Dout Cs1 cT82 Cs3
15
Data Out Chip
Buffer Select

Sense
Amplifier
Ao —Y % :
i :
2 5 —
Al a3 v 75— WE
sl 88 32x8 23 b
A2 28 Memory Cell °C
a E ~ Array = -
o 2
l——— D;
A3 hps L 3% 53— Din
[
as —2 2
Bit Address Buffer/
d
1/8 Decoder Vee = Pin 16

ro 11 "sz - Vgg =Pin 8

A5 A6 A7

PIN ASSIGNMENT

PIN NOTATION

cs Chip Select input
AQ thru A7 Address Inputs
Din Data Input

Dout Data Qutput

WE Write Enable input

TRUTH TABLE

MODE INPUT QUTPUT
3 WE Din Doirt
Write 0" L L L L
Write 1" L L H L
Read L H P Q
Disabled H 3 @ L

10-14
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MCM10144

FUNCTIONAL DESCRIPTION:
The MCM10144 is a 256 word x 1-bit RAM. Bit selec-
tion is achieved by means of an 8-bit address AQ thru A7,
The active-low chip select allows memory expansion up

The operating mode of the RAM (CS inputs low) is
controlled by the WE input. With WE low the chip is
in the write mode—the output is fow and the data present
at Djn is stored at the selected address. With WE high the .

chip is in the read mode—the data state at the selected
memory location is presented non-inverted at Dout-

to 2048 words. The fast chip select access time allows
memory expansion without affecting system performance.

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value | Unit
Power Supply Voltage (Vcc = 0) VEE -8t0 0 Vdc
Base Input Voltage (Vg =0) Vin 0to VEE Vdc
Qutput Source Current — Continuous o <50 mAdc
— Surge <100
Junction Operating Temperature T) <165 oc
Storage Temperature Range Tstg -565 to +150 oc

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

DC TEST VOLTAGE VALUES
(Volts)
Test
Temperature ViHmax ViLmin ViHAmin ViLAmax VEE
0°C -0.840 -1.870 ~1.145 -1.490 -5.2
S -
"L -0810 -1.850 -1.105 -1475 =52 ELECTRICAL CHARACTERISTICS
+75°C -0.720 -1.830 -1.045 1450 =52 Each MECL Memory circuit has been de-
signed to meet the dc and ac specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor
to -2.0 volts.
MCM10144 Test Limits
0°c +250C +759C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current e - 130 - 125 - 120 .| mAdc] Typ lgg @ 25°C =90 mA
Alf outputs and inputs open.
Measure pin 8.
Input Current High linH - 220 - 220 - 220 uAdc | Test one input at a time, all
other inputs are open.
Vin = VIH,
fnput Current Low linLl 0.5 - 0.5 - 0.3 - uAdc |Tést one input at a time, all
other.inputs are open.
Vin = VIL.
Logic 1" VoH -1.0001{-0.840 }-0.960 -0.810 | -0.900 | -0.720 | Vdc |Load 50 2 to -20V .
Output Voltage )
Logic 0" VoL |[-1.870 | -1.665 | -1.850 | -1.650 | -1.830 | -1.625 | Vdc
Output Voltage
Logic "'1" VoHA |-1.020 - -0.980 - -0.920 - Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0"’ VoLA - -1.645 - -1.630 - -1.605 | Vdc |a-time.Vin = ViHa or ViLA-
Threshold Voltage Load 50 Q0o -2.0V. -
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MECL
RAM

MCM10144

SWITCHING CHARACTERISTICS (Tp =0° to +75°C, Vgg = -5.2 Vdc ¢+ 5%; Output Load see Figure 1;see Note 1 & 3.)

Test Limits
Characteristic . Symbol Min Typ Max Unit ) ‘' Conditions

Read Mode' ! ' See Figures 2 and 3.

Chip Select Access Time tacs 20 4.0 10 - ns - | Measured from 50% of input to 50% o
Chip Select Recovery Time tRCS 20 4.0 10 ns output. See Note 2. -
Address Access Time tAA 7.0 17 26 ns

Write Mode
Write Pulse Width tw 25 6.0 - ns twsA =80 ns
Datra Setup Time Prior to Write twsD 2.0 -30 -~ ns Measured at 50% of input to 50% of
Data Hold Time After Write tWHD 2.0 -3.0 - . ns output.:

Address Setup Time Prior to Write tWSA 8.0 0 - ns tw = 25 ns. See Figure 4.
Address Hold Time After Write TWHA 0.0 ~-4.0 - ns

Chip Select Setup Time Prior to Write | tywscs 20 -3.0 - ns

Chip Select Hold Time After Write tWHCS 2.0 -3.0 - ns

Write Disable Time tws 25 5.0 10 ns

Write Recovery Time tWR 2.5. 5.0 10 | ns .

Rise and Fall Time Measured between 20% and 80% points.
Output Rise and Fall Time tr, te 15 3.0 7.0 ns When driven from Address inputs.
Qutput Rise and Fall Time tr, tf 1.5 3.0 5.0 ns When driven from C8 or WE inputs.

Capacitance
Input Capacitance Cin - 40 5.0 pF
Output Capacitance Cout - 7.0 80 pF

Notes: {1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.
{2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(3) For proper use of MECL Memories in a system environment, consult: ‘“MECL System Design Handbook."”

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

1
|
|
!
| o
: INPUT LEVELS
T e 80%
= _______________ 20%
i ki
| ty = tf = 2.0 ns typ.
1

15 | All timing measurements referenced to 50% of input levels.

' Ry =50 Q
IRY: CL Cy < 5.0 pF (including jig and stray capacitance)
[ I Delay should be derated 30 ps/pF for capacitive load up to 50 pF
| = . .
II ~20V
|
|
|
|

_____ d
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MCM10144

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select
cs

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Address

MECL

tAA

Dout

FIGURE 4 — WRITE MODE

g

.
Fr
\

le— 1ty —» tWHD

]

Write Enable 3
twsp ;__/

r—— twsSCs —

twHCS

r‘—'— tWHA'——'."

TWR T

Dout twsa
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MECL
RAM

@ MOTOROLA

MCM10152

256 x 1-BIT RANDOM ACCESS MEMORY

The MCM10152 is a 256 word x 1-bit Read/Write Random
Access Memory. Data is accessed or stored by means of an 8-bit
address decoded on chip. It has a non-inverting data out, a separate
data in line and 3 active-low chip select lines. It has a typical access
time of 11 ns and is designed for high-speed scratch pad control,
cache, and buffer storage applications.
® Typical Address Access Time = 11 ns
® Typical Chip Select Access Time=4.0 ns
® Qperating Temperature Range = 0° to +75°C
® QOpen Emitter Qutput Permits ered OR for Easy Memory

Expansion
50 k§2 Input Pulidown Resistors on All Inputs

® Power Dissipation Decreases with Increasing Temperature
® Fully Compatible with MECL 10,000 Logic Family

BLOCK DIAGRAM

Oout Csi Ts2 Cs3
" s b |,
Data Out " Chip
Buffer Select
Sense
Amplifier \ :
AOQ 1
]
i T _

2 —
Aal—= 23 ot [ WE
29 32x8 g 2

A2 ——‘ 23 P Memory Celi le— o c
§ ~ Array £
I - R D;
Az —4 = a8 [3 n
of o
Ad — 2
Bit Address Buffer/
1/8 Decoder Vee = Pin 16
‘10 [11 I12 Veg = Pin 8

A5 A6 A7

Il
L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650

PIN ASSIGNMENT

N
1 A0 Vec 16
2 A Dout 315
3] A2 vﬁ;}m
a] a3 Din 13
s [ c51 A7 12
e[ cs2 Aegn
7] 53 A5 10
8 VEE A0

PiN NOTATION

10-18

cs Chip Select Input
AD thru A7 Address Inputs
Din -Data Input
Dout Data Output
WE Write Enable Input
TRUTH TABLE
MODE INPUT QUTPUT
cs* WE Din Dout
Write 0" L L L L
Write “1"" L L H L
Read L H @ Q
Disabled H ¢ ¢ L
*C8 = CS1+CS2+CS3 ¢ = Don't Care.




MCM10152

FUNCTIONAL DESCRIPTION:
The MCM10152:is a 256 word x 1-bit RAM. Bit selec-
tion is achieved by means of an 8-bit address AO thru A7,
- The active-low chip select allows memory expansion up
to 2048 words. The fast chip select access time allows
memory expansion without affecting system performance.

The operating mode of the RAM (CS inputs low) is
controlled by the WE input.  With WE low the chip is
in the write mode—the output is low and the data present
at Djp, is stored at the selected address. With WE high the
chip is in the read mode—the data state at the selected

memory location is presented non-inverted at D, ;.

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (V¢ = 0} VEE -8t 0 Vdc
Base Input Voltage (Vg = 0) Vin 0to VEE Vdc
Output Source Current — Continuous lo <50 mAdc
— Surge <100
Junction Operating Temperature Ty < 165 oc
Storage Temperature Range Tstg -55 to +150 °c

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

MECL

DC TEST VOLTAGE VALUES
(Volts)
Test
Temperature ViHmax ViLmin ViHAmin ViLAmax VEE
0°¢ -0.840 -1.870 -1.145 -1.490 -5.2
0,
1257 -0.810 -1.850 -1.105 1475 =52 ELECTRICAL CHARACTERISTICS
+75°C -0.720 1830 -1.045 -1450 -5.2 Each MECL Memory circuit has been de-
signed to meet the dc and ac specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor
to -2.0 volts.
MCM10152 Test Limits
0°c +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current lEE - 135 - 130 — 125 mAdc | Typ lgg @ 25°C =110 mA
. All outputs and inputs open,
Measure pin 8,
Input Current High linH - 220 - 220 - 220 uAdc |Test one input at a time, all
other inputs are open.
Vin = VIH,
input Current Low linL 0.5 - 0.5 - 0.3 - uAdc |Test one input at a time, all
other inputs are open.
: . Vin = ViL.
Logic “1" VoH -1.000{-0.840 [-0.960 -0.810 | -0.900 | -0.720 { Vdc {Load 50 §2 t0 -2.0 V
Qutput Voltage
Logic ‘0" VoL -1.870 | -1.665 | -1.850 | -1.650 { -1.830 | -1.625 | Vdc
Output Voltage
Logic ""1" VOHA |{-1.020 - -0.980 - -0920 - Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0" VOLA - -1.645 - -1.630 - -1.606 | vdc [atime. Vin = Vigaor ViLA.
Threshold Voltage Load 50 £ t0 -2.0 V.
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MECL
RAM

MCM10152

SWITCHING CHARACTERISTICS (Tp = 02 to +75°C, VEE = -5.2 Vdc + 6%; Output Load see Figure 1; see Note 1 & 3.)

Test Limits
Characteristic -Symbol Min Typ Max ' - Unit Conditions
Read Mode - . : | See Figures 2 and 3. .
Chip Select Access Time tACS 20 4.0 7.5 ns Measured from 50% of input-to 50% of
Chip Select Recovery Time tRCS 20 4.0 7.5 ns output. See Note 2. .
Address Access Time tAA 7.0 1" | 15 ns )
Write Mode
Write Pulse Width tw 10 6.0 - ns twsa =5.0ns
Data Setup Time Prior to Write twsD 20 -3.0 - ns Measured at 50% of input to 50% of
Data Hold Time After Write TWHD 20 -2.0 - ns output. :
Address Setup Time Prior to Write tWSA " 5.0 3.0 - ns tw =10 ns. See Figure 4. '
Address Hold Time After Write TWHA 3.0 0 - ns
Chip Select Setup Time Prior to Write TWSCS 2.0 -3.0 - ns
Chip Select Hold Time After Write tWHCS 2.0 -3.0 - ns
Write Disable Time wWs 2.5 5.0 7.5 ns
Write Recovery Time tWR 2.5 5.0 7.5 ns
Rise and Fall Time Measured between 20% and 80% points.
Output Rise and Fall Time te, tf 1.5 3.0 50 ns ’
Capacitance
Input Capacitance Cin - 4.0 5.0 pF
Output Capacitance Cout - 70 8.0 pF

Notes: {1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.
(2} The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(3} For proper use of MECL Memories in a system environment, consult: ""MECL System Design Handbook."”

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

INPUT LEVELS

1 | TS1CS2Cs3
o—t—=Jdn | 0 v 20%
O_J_______3_ A2
| 4 f

tr = tf = 2.0 ns typ.

O—i_———f-—-ﬁ- As 15 All timing measurements referenced to 50% of input levels.
0—4————6- Ag Dout I RT = 50
| A7 IRy CL Cy =< 5.0 pF (including jig and stray capacitance)
I | I * Delay should be derated 30 ps/pF for capacitive load up to 50 pF
| | -
: : -2.0V
13
o——%—,—-—-—f Din wE : .
' BE !
o—+ |
b - o

—-5.2 Vdc
VEE
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FIGURE 2 —~ CHIP SELECT ACCESS TIME

Chip Seiect
cs

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Address

TAA

Dout

FIGURE 4 — WRITE MODE

- X )

Din

[ tw tWHD

—_— e
Write Enable i Z
twsp \___7

— TWHCS

[ 'wWHA —’.

[—— twscs ——w
. TWR

Dout twsA
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MECL

| @ MOTOROLA

RAM

MCM10415-15
MCM10415-20

1024 x 1-BIT RANDOM ACCESS MEMORY

The MCM10415 is a 1024-bit Read/Write Random Access Mem-
ory organized 1024 words by 1 bit. Data is selected or stored by
means of a 10-bit address (A0 through A9) decoded on the chip.
The chip is designed with a separate data in line, a noninverting

data output, and an active-low chip select.

This device is designed for use in high-speed scratch pad, con-

trol, cache and buffer storage applications.

® Address Access Time: MCM10415-20
MCM10415-15

® Fully Compatible with MECL 10K/10KH

® Temperature Range of 0° to 75°C )

® Emitter-Follower Output Permits Full Wire-ORing

® Power Dissipation Decreases with Increasing Temperature

20 ns (Max)
15'ns {Max)

MECL
1024-BIT RANDOM
ACCESS MEMORY

BLOCK DIAGRAM

Dout [
|
|1 |14
Data Out Chip
Buffer e Select
1
Sense
Amplifier
a0 2, i
43
RS 3 N D I R
4l 28 32x 32 $2 1M
A2 Q[ Memory Cell oc
I Array o
A3 _5 gﬁ; 2 g & Din
6| 89 } 1
AM—_ <
t 1/32 Bit Address
Buffer/Decoder
VEg = Pin 8 {7 Is Po ln 12
Vce = Pin 16

A5 A6 A7 A8 A9

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650

ORDERING INFORMATION
Suffix Denotes
MCM10415L15 — Ceramic Dual-in-Line Package
MCM10415F15 — Ceramic Flat Package
MCM10415L20 — Ceramic Dual-in-Line Package
MCM10415F20 — Ceramic Flat Package

PIN ASSIGNMENT

—
13 Doyt Vec =16
2 A0 Din 2 15
3 A1 CSfo14
4] A2 WE 213
5] A3 A9 312
6 A4 A8 11
7c3 A5 A7 E210
83 Vg A6 9

PIN DESIGNATION

Cs Chip Select Input
A0 to A9 Address Inputs
Din Data Inputs

Dout Data Output

WE Write Enable Input
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MCM10415-15 ¢ MCM10415-20

FUNCTIONAL DESCRIPTION: ) :
This device is a 1024 x 1-bit RAM. Bit selection is TRUTH TABLE
achieved by means of a 10-bit address; AO to A9. MODE INPUT - . OUTPUTJ
The active-low chip select is provided for memory — — -
expansion up to 2048 words. cs WE Din Dout
The operating mode of the RAM (CS input low) is : Write “0"| L L L L
controlled by the WE input. With WE low, the chip is in Write 1" L L H L
the write mode, the output, Doy, is low and the data
. Read L H ] Q
state present at Djp is stored at the selected address. -
With WE high, the chip is in the read mode and the data Disabled H ¢ ¢ L
stored at the selected memory location will be pre- ¢ = Don't Care.
sented noninverted at Dgt. (See Truth Table)
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage (Vcc = 0) VEE -8to0 Vdc
Base Input Voltage (Vcc = 0) Vin 0to VEE Vdc -
Output Source Current — Continuous lo <50 . mAdc o
— Surge <100 w
Junction Operating Temperature Ty <165 °C E
Storage Temperature Range Tstg -55t0 + 150 °C
DC TEST VOLTAGE VALUES
(Volts)
Test )
Temperature ViHmax ViLmin VIHAmin ViLAmax VEE
0°C —0.840 -1.870 -1.145 -1.430 -5.2
+25°C -0.810 ~1.850 —-1.105 -1.475 -5.2
+75°C -0.720 -1.830 -1.045 —-1.450 -5.2°

ELECTRICAL CHARACTERISTICS

Each MECL Memory circuit has been designed to meet the dc and ac specifications shown in the test table, after thermal
equilibrium has been established. The circuit is in a test socket or. mounted on a printed circuit board and transverse
air flow greater than 500 Ifpm is maintained. Outputs are terminated through a 50-ohm resistor to —2.0 volts.

MCM10415 Test Limits
0°C +25°C +75°C
DC Characteristics Symbol | Min Max Min Max Min Max Unit Conditions
Power Supply Drain IEE — 150 — 145 — 125 | mAdc | Typ Igg @ 25°C = 100 mA
Current All outputs and inputs open.
Measure Pin 8.
Input Current High linH —_ 220 — 220 —_ 220 nAdc | Test one input at a time, all
. other inputs are open.
Vin = VIH-
Input Current Low inL 05 — 0.5 — 0.3 — wAdc | Test one input at a time, all
(CS only) other inputs are open.
Input Curent Low —-50 -50 -50 Vin = VIL.
(All Others)
Logic “1" VoH |-1.000{ —0.840 | —0.960 | —0.810 | —0.900 | —0.720| Vdc |Load 50 Qto —2.0V
Output Voltage .
Logic 0" VoL |—1.870| —1.665| —1.850 | —1.650 { —1.830 '~1.625| Vdc
Output Voltage
Logic “1" VOHA |-1.020] — —0.980 - -0.920 — Vdc |Threshold testing is
Threshold Voltage performed and guaranteed
g V. _ _1.645 _ 1630 _ —1605| Vdc |ON oneinputat atime.
Lo?rl\(:'es(inold Voltage otA ® |Vin = Vina or Vi a.
) Load 50 Q to —2.0 V.
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MECL

RAM

MCM10415-15 ¢ MCM10415-20

Guaranteed with VEg = —5.2 Vdc +5.0%, TA = 0°C to 75°C (see Note 1). Output Load see Figure 1.

MCM10415-20 | MCM10415-15
Characteristic Symbol [ Min | Max | Min | Max | Unit Conditions
Read Mode See Figures 2 and 3.
Chip Select Access Time tACS — 8.0 —_ 7.0 ns | Measured at 50% of input to 50% of
' output.
Chip Select Recovery Time tRCS — 8.0 — 7.0 ns | See Note 2.
Address Access Time tAA — 20 - 15 ns
Write Mode See Figure 4.
Write Pulse Width tw 14 - 12 - ns |twsa = 3.0 ns — MCM10415-20
(To guarantee writing) twSA = 2.0 ns — MCM10415-15
Measured at 50% of input to 50% of
output.
Data Setup Time Prior to Write twsD 3.0 — 2.0 — ns
Data Hold Time After Write twHD 3.0 — 1.0 —_ ns
Address Setup Time Prior to Write tWwsA 3.0 — 20 — ns |tw = 14 ns — MCM10415-20
tw = 12 ns — MCM10415-15
Address Hold Time After Write tWHA 3.0 — 1.0 — ns
Chip Select Setup Time Prior to Write twscs | 3.0 — 2.0 - ns
Chip Select Hold Time After Write twHcs | 3.0 — 1.0 — ns
Write Disable Time tws — 8.0 —_ 7.0 ns
Write Recovery Time tWR — 8.0 — 7.0 ns
Rise and Fall Time Measured between 20% and 80%
points.
Output Rise and Fall Time ty, tf 1.5 4.0 1.5 4.0 ns | When driven from CS or WE inputs.
Output Rise and Fall Time tr, tf 1.5 8.0 15 8.0 ns | When driven from Address inputs.
Capacitance Measured with a pulse techmque
See Note 4.
Input Lead Capacitance Cin — 5.0 — 5.0 pF
Output Lead Capacitance Cout — 8.0 — 8.0 pF

Notes:

(1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.

(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.

(3) For proper use of MECL Memories in a System environment, consult: “MECL System Design Handbook.”
{4) Typical ratings are 3.0 pF for Cj,, and 5.0 pF for Coyt.

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

RTé

TESTING CONDITIONS
l GNDT l

—A0 TS Vec  WwE
— A1 :
— A2
— A3
_las  McMI0415 !
—J A5 ; Dout
— AB

A7
L ne
—

A9 VEE

f——-ﬁ’ b
0.01 uF I dL

-20V

-09V

INPUT LEVELS

INPUT LEVELS

-17V

tr = tf = 2.6 ns Typ. —=

80%
20%

|
i

All Timing Measurements Referenced to 50% of Input Levels

cL ;‘L\- CL =< 5.0 pF including Jig and Stray Capacitance
RT = 50Q
For Capacitance Loading < 50 pF, Delay Should be
Derated by 30 ps/pF
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@ MOTOROLA MCM10422-10
MCM10422-15
| Advance Information |
MECL
256 x 4-BIT RANDOM ACCESS MEMORY
The MCM10422 is a high-speed 1024-bit Read/Write RAM or- 256 x 4-BIT RANDOM
ganized 266 words by 4 bits, designed for high speed scratch pad, ACCESS MEMORY
control, cache, and buffer storage applications. Four independent
active-low Block Selects permit use in 1024 x 1 and 512 x 2-bit
applications, It has full address decoding on chip, separate data
inputs, noninverting data outputs, and an active-low Write Enable.
® Address Access Time:
MCM10422-15 15 ns (Max)
MCM10422-10 10 ns {Max)
® Power Dissipation Decreases with Increasing Temperature
® Fully Compatible with MECL 10K and 10KH
® Operating Temperature Range 0°C to 75°C L SUFFIX
® Four Independent Block Selects CER&@S :&?&AGE
® Emitter-Follower Outputs Permits Full Wire-OR’ing ORDERING INFORMATION
® Standard 24-Pin, 400 Mil Wide, Dual In-Line Package Suffix Denotes
MCM10422L10 — Ceramic Dual-in-Line Package
ABSOLUTE MAXIMUM RATINGS MCM10422L.15 — Ceramic Dual-in-Line Package
Rating Symbol Value Unit
Power Supply Voltage (Ve = 0) VEE -8t 0 Vdu PIN ASSIGNMENT
Base Input Voltage (V¢ = 0) Vin 0to VEg Vdc T
Output Source Current o) < 50 mAdc ; z Veeo Vgc — :‘;
Junction Operating Temperature Ty < 165 °C 3 = % B—Sj : 22
Storage Temperature Range Ts_tg —65 to +150 °C aq Q3o 21
5 ] BS2 BS3 20
BLOCK DIAGRAM i D4 =2 19
7c3D2 D3 18
WE o BS2 Q2 D3 BS54 Q4 8 g WE AL 17
—_ _ 9 A5 A3 16
BS1 o} D2 853 a3 D4 10 = A6 A2 15
8 3 _|s Jz 5 l7 4 lzo 18 21 |22 J19 [23 15 A7 A1 14
Write Enable| ] Sense Amp/| | Sense Amp/ Sense Amp/| | Sense Amp/ 12 03 Vge A0 13
Buffer Data Buffer Data Buffer Data Buffer | | Data Buffer
I 1 f i , PIN DESIGNATION
BST ~— BS4 Block Select Inputs
L A0 — A7 Address Inputs
Din Data Inputs
13 Block 1 Block 2 Block 3 Biock 4
i 2x8 32x8 32x8 32x8 Cout Data Outputs
At i g § H Memory Memory Memory Memory WE Write Enable.Input
15 g g Cell Array Cell Array Cell Array Cell Array TRUTH TABLE
A2— ;@
A3 ﬁ‘ é & i L L f MODE ___INPUT OUTPUT
1| 8 a BSp WE Din Qout
A4—-* = 1/8 Column Address Buffer/Decoder Write 0" n N L L
9 10 1 o
Vee = Pin 24 I I r Write “1 L L H L
Vcco = Pin 1 A5 A6 A7 Read L H ) Q
Vgg = Pin 12 Block
Disabled H e |9 t
This document contains information on a new product. Specifications and information herein ¢ Don’t Care NOTE: Blocks Enable Independently

are subject to change without notice.
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RAM

MCM10422

FUNCTIONAL DESCRIPTION:

This device is a 256 x 4-bit RAM. Word selection is
achieved by means of an 8-bit address, A0-A7.

The operating mode of each block (BSn input low} is
controlled by the WE input. With WE low, the block is
in the write mode, the output Qg4 is low and the data

state present at Djp, is stored at the selected address in

block n. With WE high, the block is in the read mode

and the data stored at the selected memory location .

will be presented non-inverted at Qg¢.

DC OPERATING CONDITIONS AND CHARACTERISTICS

The ‘independent, active-low Block Selects and the
wire-OR capability of the emitter-follower outputs per-
mit use as a 1024 x 1 or 512 x 2-bit RAM. For example,
for use as a 1024 x 1-bit RAM tie all Djn inputs together
to form a single Dj,, wire-OR the Qg lines. together
to form a single Qqt line, and drive the Block Selects
with a 1-of-4 low decoder.

ELECTRICAL CHARACTERISTICS

DC TEST VOLTAGE VALUES Each MECL Memory circuit has been
. (Volts) designed to meet the dc and ac speci-
Test fications shown in the test table, after
thermat equilibrium has been estab-
ViLmi V| .
Temperature ViHmax ILmin IHAmin VitAmax VEE—1 lished. The circuit is'in a test socket or
0°Cc —0.840 —1.870 -1.145 —1.490 —-52 | mounted on a printed circuit board and
+25°C ~0.810 ~1.850 ~1.105 ~1.475 ~5.2 transverse air flow greater than 500 Ifpm
- . is maintained. Outputs are terminated
+75°C —0.720 -1.830 -1.045 —1450 —52 through a 50-ohm resistor to — 2.0 volts.
MCM10422 Test Limits
0°C +25°C +75°C
DC Characteristics Symbol | Min Max Min Max Min Max | Unit Conditions
Power Supply Drain Current. IEE — 200 —_ 195 —-— 185 |mAdc| All outputs and inputs open.
Measure Pin 12,
Input Current High linH - 220 — 220 — 220 |pAdc| Test one input at a time, all .
’ other inputs are open.
Vin = VIH{max)
Input Current Low linL 0.5 — 05 — 05 — | #Adc) Test one input at a time, all
(Block Selects) other inputs are open.
Input Current Low* linL - 50 — - 50 — -50. | — |uAdc|Vin = ViL{min)
Logic “1” VoH | —1.000|-0.840( —-0.960)| —0.810| —0.900| ~0.720| Vdc | Load 50 2 to —2.0V
Output Voltage
Logic 0" VoL |-1.870{-1.665(—1.850| —1.650|—-1.830| —1.625) Vdc
Output Voltage :
Logic 1" VOHA (—-1020( — [-0.980| — |-0.920] ~— Vdc | Threshold testing is
Threshold Voltage ) performed and guaranteed
Logic “0” Voa | — ({~1645f — |-1630] :=— |-1.605] Vdc 8” 0"9\;’:_:’“‘0":‘\/3[&’"9'
in = VIHA .
Threshold Voltage Load 50 0 to —2.0 V.

*Minimum limit equals the maximum negative current the driving circuitry will be required to sink,

6jA (Junction to Ambient) oic
Package Blown* Still (Junction to Case)
L Suffix 35°CW 55°C/W 15°CW

- *500 linear ft..per minute blown air.
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MCM10422

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
l GND T i
— A0 Bs, vee  WE
— Al
—{ A2 Din — ' INPUT LEVELS
— A3 —08V ——, 80%
MCM10422
—A4 Q - . 20%
—1 A5 out -17 V‘b
— A6 tr tr = tf = 2.0 ns Typ -t
A7 VEE 6‘
All Timing Measurements Referenced to 50% of Input Levels wl
R CL = C = 30 pF Capacitance Includes Scope And Test Fixture.
L RL =500 =
Delay Should be Derated by 30 ps/pF for Capacitive Loading
Up To 50 pF.
0.01 uF
=
= -52V ~20V

AC OPERATING CONDITIONS AND CHARACTERISTICS
Guaranteed with VEg = ~5.2 Vdc £5.0%, TA = 0°C to 75°C (see Note 1). Output Load see Figure 1.

MCM10422-15 | MCM10422-10
Characterstic Symbol | Min Max Min Max | Unit Conditions
Read Mode See Figures 2 and 3.
Block Select Access Time tABS —_ 6.0 —_ 5.0 ns | Measured at 50% of input
Block Select Recovery Time tRBS — 6.0 — 5.0 ns |to 50% of output.
Address Access Time tAA — 15 — 10 ns | See Note 1.
Write Mode See Figure 4.
Write Pulse Width tw 10 — 7.0 — ns |twsa = 2.0 ns. MCM10422-15
(To guarantee writing) twsaA = 1.0 ns MCM10422-10
Measured at 50% of input
to 50% of output.
Data Setup Time Prior to Write twsD 1.0 — 1.0 — ns
Data Hold Time After Write twHD 4.0 — 2.0 —_ ns
Address Setup Time Prior to Write tWSA 2.0 — 1.0 —_ ns |ty = 10 ns MCM10422-15
tw = 7.0 ns MCM10422-10
Address Hold Time After Write tWHA 3.0 — 2.0 — ns
Block Select Setup Time Prior to Write | twsgs | 2.0 - 1.0 - ns
Block Select Hold Time After Write tWHBS 3.0 - 2.0 - ns
Write Disable Time tws - 5.0 - 5.0 ns
Write Recovery Time tWR — 9.0 - 9.0 ns
Rise and Fall Time TYPICAL Measured between 20% and 80%
Output Rise and Fall Time tr 4 2.0 ns points.
Capacitance TYPICAL Measured with a pulse technique.
Input Lead Capacitance Cin 5.0 oF
Output Lead Capacitance Cout 5.0 oF
. | -

Notes:
(1) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(2} For proper use of MECL Memories in a system environment, consult: “MECL System Design Handbook.”
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FIGURE 2 — BLOCK SELECT ACCESS TIME

Block Select

Data Output

FIGURE 3 — ADDRESS ACCESS TIME

Address Input S A 50%

— tAA ___1
|
Qouty, Xﬁ%
Data Qutput

FIGURE 4 — WRITE STROBE MODE

Address Input - A }( . : : 50%><

Block Select ﬁ" -T 50%
Data Input - Dinp [

50%
tWHD
Write Enable WE 50% (
wsoo‘ tWHBS
g — tWHA———(

Qouty, le—  twsa —af
Data Output
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MCM10470-15
@ MOTOROLA MCM10470-25

[ Advance Information J
MECL
4096 x 1-BIT RANDOM ACCESS MEMORY 4096 x 1-BIT
RANDOM ACCESS MEMORY .

The MCM10470 is a 4096-bit Read/Write RAM organized for . L
4096 words by 1 bit. Data is selected or stored by means of a 12-
bit address (A0 through A11) decoded on the chip. The chip is F SUFFIX
designed with a separate data-in line, a noninverting data output, CERAMIC PACKAGE
and an-active-low chip select. CASE 747-01

This device is designed for use in high-speed scratch pad,.con-
trol, cache and buffer storage applications.

® Fully Compatible with MECL 10K/10KH i
@ Pin-for-Pin Compatible with the Industry’s Standard 10470 (&)
e Temperature Range of 0° to 75°C CERALI;/IIS(?:/T():(KAGE Ll
o Emitter-Follower Output Permits Full Wire-ORing CASE 680-06 E
® Power Dissipation Decreases with Increasing Temperature
® Address Access Time: MCM10470-25 25 ns (Max) ORDERINQ INFORMATION

MCM10470-15 15 ns (Max) Suffix Denotes

MCM10470L15 — Ceramic Dual-in-Line Package

MCM10470F15 -— Ceramic Flat Package

ABSOLUTE MAXIMUM RATINGS MCM10470L25 — Ceram!c Dual-in-Line Package
MCM10470F25 — Ceramic Flat Package )

Rating Symbol Value Unit
Power Supply Voltage (Ve = 0) VEE ~8.0t0 0 Vdc
Base Input Voltage (Voc = 0) Vin 0to VEg Vde PIN ASSIGNMENT
Output Source Current ! -30 | mAdc —
Junction Operating Temperat TO <165 °C 1H{Pou — Vec[R.18
unction Operating Témperature J < . 20 A0 Din L1z
Storage Temperature Range Tstg | —65t0 +150 °C 3 A1 CS =16 ¢
‘ - 4 A2 . WEfS 15
BLOCK DIAGRAM 5 q A3 o
o _ e.i A4 A10F=13
out cs 7 A5 A9 12
& |16
8 A6 A8 11
Data Out Chip 8 T Ve A7F3310
Buffer by Select
t " PIN DESIGNATION
TS Chip Select
A0 2 Sense AQ-A11 Address Inputs
Amplifier
Al 3 . r WE Write Enable
4 28 ‘ Din Data Input
A2 4 ——j——‘ 3 t—— WE
5| 3 g ot x 08 3 § 15 E Dout  Data Output
A3 3 [ Memory Cell S e
s Array fs TRUTH TABLE
Ml Ta 3 g L — Din
7 ‘[ " MODE INPUT OUTPUT
A5 —— — p—
Cs WE Din Dout
1/64 Bit Address I
Buffer/Decoder Vege =Pin9 Write "'0' L L L L
Vge = Pin 18 Write “1"| L L H L
e [0 n iz s Jra Fesa | L T e | e
A8 A7 A8 A A0 AN Disabled H ® ® L

This document contains information on a new product Specifications and information herein are
subject to change without notice.

& = Irrelevant
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MECL
RAM

MCM10470

FUNCTIONAL DESCRIPTION:
This device is a 4096 x 1-bit RAM. Bit selection is achieved by
- means of a 12-bit address, A0 to A11.

The active-low chip select is provided for memory expansion.

The operating mode of the RAM (CS input low) is controlled by
the WE input. With WE low, the chip is in the write mode, the out-
put, Doyt, is low and the data state present at Djp is stored at the
selected address. With WE high, the chip is in the read mode and the
data stored at the selected memory location will be presented non-
inverted at Dgyt. (See Truth Table)

DC OPERATING CONDITIONS AND CHARACTERISTICS

ELECTRICAL CHARACTERISTICS
DC TEST VOLTAGE VALUES :
{Volts) Each MECL Memory circuit has been designed
Test to meet the dc and ac specifications shown in
Temperature ViHmax ViLmin VIHAmin ViLAmax VEE the test table, after thermal equilibrium has
been ished. The circuit is in a test socket
0°c -0.840 -1.870 -1.145 -1.490 -5.2 or mounted on a printed circuit board and trans-
+269C ~0.810 -1.850 -1.105 -1.475 -5.2 verse air flow greater than 500 Ifpm is main-
vy - - - - - tained. Outputs are terminated through a 50-
+75°C -0.720 -1.830 -1.045 -1.450 -5.2 ohm resistor to —2.0 volts.
MCM10470 Test Limits
0°c +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current (33 — - -_ — - - mAdc
MCM10470 —_ 205 —_ 200 — 190 All outputs and inputs open.
MCM10470A - 205 - 200 - 190 Measure Pin 9.
Input Current High linH - 220 - 220 - 220 uAdc |Test one input at a time, all
other inputs are open.
Vin = ViH(max)-
Input purren( Low linL 0.5 - 0.5 - 0.3 - uAdc |Test one input at a time, all
Chip Select other inputs are open.
tnput Current Low* linL -850 - -50 - -850 - BAdc |Vin = VL (min)-
Logic 1" VoH -1.000f -0.840 | -0.960 | -0.810 | -0.900 | -0.720 Vde |Load 50 2 to -2.0 V
Output Voltage
Logic "*0"" voL |-1870] -1.665 | -1.850 | -1.650 | -1.830 | -1.625 | Vdc
Output Voltage
Logic 1" VoHA |-1.020 - -0.980 - -0.920 - Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic ‘0"’ VoLA - -1645 - -1.630 - -1.605 | vdc |2 time. Vin =ViHaor ViLaA.
Threshold Voltage . Load 50 2 to -2.0 V.

* Minimum limit aquals the maximum nagative current the driving clrcuitry will be required to sink.
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MCM10470

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
GND
—{ A0 TS Vee WE
— A1
— A2 Oin INPUT LEVELS
— a3 -o8 v 80%
A4 20%
—{ as Oout -7V
— as tr tr = t§ = 2.0 ns Typ. tf
I MCM10470
—1 A8 All Timlﬁg Measurements Referenced to 50% of Input Levels
— A9 HTé cL R CL < 5.0 pF including Jig and Stray Capacitance
— at0 RT =50Q
— AN VEE Delay Should be Derated by 30 ps/pFfor Capacitive Loading
% Up To 50 pF.
0.0t uF
J) o =
= -5.2 V 2.0V
AC OPERATING CONDITIONS AND CHARACTERISTICS
Guaranteed with VEg = —5.2 Vdc = 5.0%, Tp = 0°C to 75°C (see Note 1). Output Load see Figure 1.
MCM10470-25 | MCM10470-15
Characteristic Symbol | Min Max Min Max | Unit Conditions
Read Mode : ’ ’ ' See Figures 2 and 3.
Chip Select Access Time tACS — 10 — 8.0 ns Measured at 50% of-input to 50%
Chip Select Recovery Time tRCS — 10 - 8.0 ns | of output.
Address Access Time tAA f— 25 — 15 ns |See Note 2.
Write Mode See Figure 4.
Write Pulse Width tw 25 —_ 15 —_ ns |twsA = 3.0 ns MCM10470-25
(To guarantee writing) . twsA = 3.0 ns MCM10470-15
Measured at 50% of input to 50% of
output.
Data Setup Time Prior to Write twsp 20 | — 2.0 — ns
Data Hold Time After Write tWHD 2.0 - 2.0 - ns
Address Setup Time Prior to Write tWSA 3.0 - 3.0 — ns |tw = 256 ns MCM10470-25
: tw = 15 ns MCM10470-15
Address Hold Time After Write 1 tWHA 20 - 2.0 -_ ns
Chip Select Setup Time Prior to Write| twscs | 2.0 — 2.0 — ns
Chip Select Hold Time After Write twHCS | 20 - 2,0 - ns
Write Disable Time tws - 10 el 8.0 ns
Write Recovery Time WR —_ 10 — 8.0 ns
Rise and Fall Time Typical Measured between 20% and 80%
. points.
Output Rise and Fall Time . tr, tf 2.0 ns
Capacitance . ) Typicat Measured with a puise technique.
Input Lead Capacitance Cin 3.0 pF
Output Lead Capacitance Cout 5.0 pF
Notes:

(1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.
(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(3) For proper use of MECL Memories in a system environment, consult: “MECL System Design Handbook.”
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FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select

Data Output

FIGURE 3 — ADDRESS ACCESS TIME

Address Input

Data OQutput

Dout

50%

taa

50%

FIGURE 4 — WRITE STROBE MODE

Address Input

Chip Select

Data input

Write Enable

Data Output

A >{ 50% }
cs &K 50% ][—
Din 50%
p—— ty —») tWHD
_._X /_.—..__.
WE ‘ 50% 7
WS D~ tWHCS
ra—— tWHA ——“
ha— twscs —f -twr
Dout le——  twsa ——of 50%

e tws
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@ MOTOROLA MCM10474-25

[ Advance Information ]
MECL
1024 x 4-BIT RANDOM ACCESS MEMORY 1024 x 4 BIT
The MCM10474 is a 4096-bit Read/Write RAM organized for RANDOM ACCESS MEMORY .
1024 words by 4 bits. Data is selected or stored by means of a 10-
bit address (A0 through A9) decoded on the chip. The chip is
designed with 4 separate data-in lines, 4 noninverting data out-
puts, and an active-low chip select. L SUFFIX
This device is designed for use in high-speed scratch pad, con- CERAMIC PACKAGE
trol, cache and buffer storage applications. CASE 748-01

® Fully Compatible with MECL 10K/10KH

® Pin-for-Pin Compatible with the Industry’s Standard 10474
® Temperature Range of 0° to 75°C

® Emitter-Follower Output Permits Full Wire-ORing

.

.

Power Dissipation Decreases with Increasing Temperature
Address Access Time: MCM10474-25 25 ns (Max)

MCM10474-15 15 ns (Max) ; o N
Chip Select Access Time: MCM10474-25 10 ns (Max) oy oo D e 2:;:3:

MCM10474-15 8.0 ns (Max)

ORDERING INFORMATION
Suffix Denotes

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit PIN ASSIGNMENT
Power Supply Voltage (Vcc = 0) VEE -8.0t0 0 Vdc
Base Input Voltage (Ve = 0) Vin 0 to VEE Vde ; :—: égCO ‘c’lgc z :;
Output Source Current lo <50 mAdc 3 a4 Q1 =22
Junction Operating Temperature Ty < 165 °C 44 A0 D4 o 21
Storage Temperature Range Tstg —65 to +150 °C 5 1 A1 D3 320
6 ] A2 D2 018
BLOCK DIAGRAM 7c A3 D1 18
A A7 A8 A9 8 A4 [ =RV
? i i 3 [ Y==¥] WE 316
10 g NC A3 [15
Y Decoder/Driver 1 1156 as o4
1 JL ] 12 g A7 213
[ 1 A ]
T T T PIN DESIGNATION
Ao E { } cs Chip Select
Al O— § ; : ! A0-A9  Address Inputs
A2 ,é: : ! { WE Write Enable
§ ! Memory Cell Array ! Din Data Input
A3O— 8 i :, ! Qoyt  Data Output
p |
A4 = : lI ‘l TRUTH TABLE
A5 O—— i :1 E MODE INPUT OUTPUT
T 1 I | s | # [ On | Dow
csso—mm——— Write "0"] L L L L
wE Sense Amp and Write Drivers YR " N a C
W EEEEE
D1 Q1 D2 Q2 D3 Q3 D4 Q4 Disabled H @ @ L

¢ = Irrelevant

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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MCM10474

FUNCTIONAL DESCRIPTION:

This device is a 1024 x 4-bit RAM. Bit selection is achieved by
means of a 10-bit address, A0 to A9.

The active-low chip select is provided for memory expansion.

The operating mode of the RAM (CS input low) is controlled
by the WE input. With WE low, the chip is in the write mode, the
output, Qqt. is low and the data state present at D, is stored at
the selected address. With WE high, the chip is in the read mode
and the data stored at the selected memory location will be pre-
sented noninverted at Qg ,t: (See Truth Table)

DC OPERATING CONDITIONS AND CHARACTERISTICS

ELECTRICAL CHARACTEBISTICS

DC TEST VOLTAGE VALUES . .
Each MECL Memory circuit has been designed
{Volts) N .
= to.meet the dc and ac specifications shown in
Test the test table, after thermal equilibrium has
Temperature - | ViHmax ViLtmin ViHAmin ViLAmax VEE been established. The circuit is in a test socket
S - = " N B N or mounted on a printed circuit board and trans-
0°%¢ -0.840 1.870 1.145 1.490 5.2 verse air flow greater than 500 Ifpm is main-
+25°C -0.810 -1.850 -1.105 -1.475 -5.2 tained. Outputs are terminated through a 50-
+75°C -0.720 -1.830 -1.045 -1.450 -5.2 ohm resistor to ~2.0 volts.
MCM10474 Test Limits
0°c +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current Igg .- 200 195 185 mAdc Al outputs and inputs open.
Measure Pin 12,
input Current High linH - 220 - 220 220 uAdc [Test one input at a time, all
other inputs are open.
Vin_ ViH(max)-
fnput purrem Low lint 0.5 - 0.5 - 0.3 uAdc |Test one input at a time, all
Chip Select other inputs are open.
Input Current Low* linL -50 - ~50 - -50 - WAdc |Vin  VIL(min)-
Logic "1 VOH 71.000| -0.840 | -0.960 | -0.810 | -0.900 | -0.720 | Vdc |Load 50 2 to ~2.0 V
Output Voltage . ,
Logic ‘0" VoL |[-1.870) -1.665 | -1.850 | -1.650 | -1.830 | -1.625 | Vdc
Output Voitage . e
Logic ""1"" VoHA |-1.020 - -0.980 - -0.920 Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0" VoLA - -1.645 - -1,630 -1.605 | Vdc [8time. Vin = ViHA Of ViLA.
Threshold Voltage Load 50 §2 t0 -2.0 V.

* Minimum limit equals the maximum negative current the driving circuitry will be required to sink.
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MCM10474

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
Gnd
T INPUT LEVELS
-0.9V 80%

| %-20%
-1.7V

Qout —tr = tf = 2.5 ns Typ. = - ts

RL o

ANl Timing Measurements Referenced to 50% of Input Levels

VEE
CL = 30 pF including Jig and Stray Capacitance
RL=500Q
0.01 pF .
T e

-20V

AC OPERATING CONDITIONS AND CHARACTERISTICS

Guaranteed with VEg = -5.2 Vdc  5.0%, T = 0°C to 75°C (see Note 1). Output Load see Figure 1,

MCM10474-25 | MCM10474-15
Characteristic Symbol | Min Max Min Max | Unit Conditions
Read Mode See Figures 2 and 3.
Measured at 50% of input to 50% of
Chip Select Access Time tACS —_ 10 —_ 8.0 ns | output.
Chip Select Recovery Time tRCS — 10 — 8.0 ns
Address Access Time tAA — 25 —_ 15 ns
Write Mode See Figure 4,
Write Pulse Width W 25 — 15 — ns [twsa = 8.0 ns MCM10474-25
(To guarantee writing) twsA = 3.0 ns MCM10474-15
Measured at 50% of input to 50% of
Data Setup Time Prior to Write tWsD 5.0 — 20 — ns |output.
Data Hold Time After Write ) tWHD 5.0 - 2.0 - ns [ty = 25 ns MCM10474-25
Address Setup Time Prior to Write tWSA 8.0 - 3.0 - ns [tw = 15 ns MCM10474-15
Address Hold Time After Write tWHA 5.0 - 2.0 — ns
Chip Select Setup Time Prior to Write | twscs | 5.0 —_ 2.0 - ns
Chip Select Hold Time After Write WHCS 5.0 — 2.0 — | ns
Write Disable Time . tws —_ 10 -_ 8.0 ns
Write Recovery Time tWR —_ 16 - 8.0 ns
Rise and Fall Time Typical Measured between 20% and 80%
QOutput Rise and Fall Time ty, tf 2.5 ns points.
Capacitance Typical Measured with a pulse technique.
Input Lead Capacitance : Cin 4.0 pF
Output Lead Capacitance Cout 7.0 | pF

Notes:
(1) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(2) For proper use of MECL Memories in a system environment, consult: “MECL System Design Handbook,"”
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FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select

Data Output

Dout

FIGURE 3 — ADDRESS ACCESS TIME

50%

Data Qutput

Address Input A
— tAA —-1
|
Dout Xso%
Data Output
FIGURE 4 — WRITE STROBE MODE
Address Input A ‘><‘ 50%}( .
Chip Select cs 50%][
Data Input Din 50%
le—  tyy —» !wmj
Write Enable WE x‘ 50% 7‘ ’
tWSD - : tWHCS
e tyyHA ——|
b twscs —o
Dout ——— twsa ——
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@ MOTOROLA MCM10147

MECL
128 x 1-BIT RANDOM ACCESS MEMORY

The MCM10147 is a 128-word x 1-bit Read/Write Random Access
Memory. Data is accessed or stored by means of a 7-bit address
decoded on chip. It has a non-inverting data out, a separate data in
line and 2 active-low chip select lines. 1t _has a typical access time
of 10 ns and is designed for high-speed scratch pads, control, cache,
and buffer storage applications.

128-BIT RANDOM ACCESS |
MEMORY

* Typical Address Access Time = 10 ns

i X L SUFFIX
¢ Typical Chip Select Access Time = 5.0 ns CERAMIC PACKAGE
« Operating Temperature Range = 0° to +75°C CASE 620
« Open Emitter Output Permits Wired-OR for Easy Memory
Expansion
» 50 k&2 Input Pulidown Resistors on All Inputs
o Power Dissipation Decreases with Increasing Temperature - F SUFFIX
« Fully Compatible with MECL. 10,000 Logic Family oy GE
« Similar to F10405.
} . -
PIN ASSIGNMENT (]
' =
——————
‘d Veer Veea 76
BLOCK DIAGRAM 2 A0 D, s

3] Al 3 ==Rl
a[] A2 sz |—13

— —— - 5 A3 e 12
Oout S1 CS2 = we [—
. 6] A4 o,
15 - 14 |13
70— A5 A8 10
Data Out -t Chip o .
Butfer Select . 8] Vee N 9
L<-| PIN NOTATION
cs Chip Select Input
Sense
Amplifier AO thru AG Address Inputs
2= : O, Data Input
A0 K T Opur Data Output
an—Y 3 of b WE WE Writs Enable Input
a 29 f 16x 8 : a
A2 — £ 2 Memory Cell e o c
. 'g Array ':‘ :
a3 —3 <F 2% — Din
e o |1
3 TRUTH TABLE
Bit Address Buffer/ . MODE INPUT OUTPUT
1/8 Decoder TS WE Din Dout
3 7 10 Veer = Pind Write '0" L L L L
I T = Pin 16
ccz2 Pins Write “1" | L L H L
A4 A5 AB Vgg = Pin s - " 5 S
Disabled H ) ® L
*Cs =Cs1 + €82 ¢ = Don't Care.




MECL
PROM

MCM10147

FUNCTIONAL DESCRIPTION:
The MCM 10147 is a 128 word x 1-bit RAM. Bit selec-
tion is achieved by means of a 7-bit address AO thru A6.
The active-low chip select allows memory expansion up
to 512 words. The fast chip select access time allows
memory expansion without affecting system performance.

ABSOLUTE MAXIMUM RATINGS

The operating mode of the RAM (CS inputs low) is
controlled by the WE input. With WE low the chip is
in the write mode—the output is low and the data present
at Djp, is stored at the selected address. With WE high the
chip is in the read mode—the data state at the selected
memory location is presented non-inverted at Dg¢.

Rating Symbol Value Unit
Power Supply Voltage (Vg = 0) VEE -8t00 Vdc
Base Input Voltage {Voc = 0) Vin Oto Vgg Vdc
Output Source Current — Continuous o < 50 mAdc
— Surge < 100
Junction Operating Temperature Ty < 165 o¢c
Storage Temperature Range Tstg -55 to +160 oc
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
DC TEST VOLTAGE VALUES
(Volts)
Test
Temperature | ViHmax ViLmin ViHAmin ViLAmax VEe
0°c -0.840 -1.870 -1.145 -1.490 -5.2
0
125 -0810 =1.850 -1.108 =1475 5.2 ELECTRICAL CHARACTERISTICS
+75°C -0.720 -1830 -1.045 --1.450 -52 Each MECL Memory circuit has been de-
signed to meet the dc and ac specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor
to0 ~2.0 volits.
MCM10144 Test Limits
0°C +250C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current Igg - 105 - 100 - 95 mAdc| Typ Igg @ 25°C = 80mA
) All outputs and inputs open.
Measure pin 8.-
Input Current High linH - 220 - 220 - 220 uAdc |Test one input at a time, all
other inputs are open.
Vin = ViH.
input Current Low link 0.5 - 0.5 — 0.3 - uAdc [Test one input at a time, al!
) other inputs are open.
Vin = ViL.
Logic ‘1"’ VOH -1.000{-0.840 |-0.960 -0.810 [ -0.900 | -0.720 | Vdc |Load 50 210 -2.0V
Output Voltage
Logic 0" VoL (-1.870| -1665 | -1.850 | -1.650 | -1.830 | -1625 | Vdc
Output Voltage
Logic "1" VoHA |[-1.020 - -0.980 - -0.920 - Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0"’ VoLAa - -1.645 -~ -1.630 - -1.605 | Vdc |3time. Vip = ViHA OF VILA.
Threshold Voltage Load 50 2 t0 -2.0 V.
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MCM10147

SWITCHING CHARACTERISTICS (Tp = 0° to +75°C, VEE = -5.2 Vdc + §%; Output Load see Figure 1; see Note 1 & 3.)

Test Limits
Characteristic Symbol Min Typ Max Unit . Conditions
Read Mode See Figures 2 and 3.
Chip Select Access Time tACS 2.0 5.0 8.0 ns Measured from 50% of input to 50% of
Chip Select Recovery Time tRCS 2.0 5.0 8.0 ns output. See Note 2.
Address Access Time tAA 5.0 10 15 ns
Write Mode
Write Puise Width - tw 8.0 6.0 - ns twsa = 40ns
Data Setup Time Prior to Write twsD 1.0 -5.0 - - ns
Data Hold Time After Write tWHD 3.0 -2.0 - ns
Address Setup Time Prior to Write twsA 4.0 0 - ns Y = 8.0 ns. See Figure 4.
Address Hold Time After Write tWHA 3.0 ] - ns
Chip Select Setup Time Prior to Write TWSCS 1.0 -5.0 - ns
Chip Select Hold Time After Write tWHCS 1.0 6.0 - ns
Write Disable Time tws 2.0 5.0 8.0 ns Measured at 50% of input to 50%
Write Recovery Time tWR 2.0 5.0 8.0 ns of output.
Rise and Fall Time Measured between 20% and 80% points.
Output Rise and Fali Time tr, tf 1.5 3.0 5.0 ns
Capacitance
Input Capacitance Cin - 40 50 pF
Output Capacitance Cout - 70 8.0 pF
Notes: (1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.
(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(3) For proper use of MECL Memories in a system environment, consult: "MECL System Design Handbook."”
-
FIGURE 1 — SWITCHING TIME TEST CIRCUIT O
w
Veer = Veez = Gnd
‘tj16
S h
| |
ol |
T |
|
} 14] 13 : INPUT LEVELS
2 S1CS2
o—.+_—__—43 A | e ———————— 80%
O_L__T At | A B S —— 20%
o— = Az : o
o 6 22 | tr = tf = 2.0 ns typ.
o 7 |
O——r————w— As 15 | All timing measurements referenced to 50% of input levels.
O—t————— Ag Dout ‘ RT = 50 Q
| ™ CL Cp = 5.0 pF (including jig and stray capacitance)
t | T Delay should be derated 30 ps/pF for capacitive load up to 50 pF
| |
l| : -20V
1 D |
o—-4+—  ——JDin =
" in WE i
i ]12 1
o+ |
e J4

-5.2 Vdc
VEE
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FIGURE 2 — CHIP SELECT ACCESS TIME

* Chip Select
. C§

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Address

taa

Dout

FIGURE 4 — WRITE MODE

- X )

Chip Select i /

le— twy — TWHD

Write Enable X Z
twsD \._—.7

— twHCs

*-‘WHA—H

M—- twsCs —

TWR 1

Dout J————— tyysA ——‘
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@ MOTOROLA MCM10139

MECL

256-BIT PROGRAMMABLE READ ONLY MEMORY
(PROM) .
32 X 8 BIT PROGRAMMABLE
The MCM10139 is a 256-bit programmable read only memory READ-ONLY MEMORY
(PROM). The circuit is organized as 32 words of 8 bits. Prior to
programming, all stored bits are at fogic 0 (low) levels. The logic
state of each bit can then be changed by on-chip programming
circuitry. The MCM10139. has a single negative logic chip enable.
When the chip is disabled (CS = high), all outputs are forced to
alogic O (low).
The MCM10139 is fully compatible with the MECL 10,000
logic family. It is designed for use in microprogramming, code i
conversion, logic simulation, and look-up table storage.

Pp =520 mW typ/pkg (No Load) ‘ cERkl\flgli;I:)l‘(l‘GE
tAccess = 15 ns typ (Address Inputs) CASE 620

MECL

F SUFFIX
LOGIC DIAGRAM CERAMIC PACKAGE

CASE 650

A0 10

A1
PIN ASSIGNMENT
Input 32x8
Decoder Array and
Associated Drivers

A2 12

A3 13

WY

A4 14

NS
] —[ 14 o Veca1e
Sense Sense Sense Sense j—
Amplifier Amplifier Amplitier Amplifier 2g o1 (5] =R L]
Vee = Gnd 6 4 2 o 3] D2 Ad 314
Vi = -5.2 vd
&8 ¢ Sense Sense Sense ] | [sense acq b3 Az13
Amp7|iﬁer Ampsliﬁer Am;;lilis! Amplifier 5 C: D4 A2 :12
= I | 6 ] ps A1
CS 15
73} Do6 A0 £J10
8 ] Vee o7 e
9 7 6 5
D7 D6 D5 D4
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ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (Vcc = 0) VEE -8t 0 Vde
Base Input Voltage (Vgc = 0} Vin 0to VEE Vdc
Output Source Current — Continuous Io <50 mAdc
. — Surge <100
Junction Operating Temperature Ty <165 °c
Storage Temperature Range Tstg -55 to +150 oc

NOTE: Permanént device damage may occur if ABSOLUTE MAXIMUM RATINGS
are exceeded.

ELECTRICAL CHARACTERISTICS
- - Each MECL Memory circuit has been

DC Test Voltage Values : designed to meet the dc and ac specifications

(Volts) shown in the test table, after thermal equili-

Test Temperature | ViHmax ViLmin ViHAmin | ViLAmax VEE brium has been established. The circuit is in
0°¢c . =0.840 -1.870 -1.145 -1.490 -5,2 a test socket or mounted on a printed circuit
+25°¢C -0.810 ~1.850 ~1.105 1475 5.2 ?oard afnd trénsverfe air f(ljowogrea(er than 500

5 - - - N " inear fpm is maintained. Outputs are ter-

+75°C 0.720 1.830 1.045 1.450 52 minated through a 50-ohm resistor to -2.0 volts.

MCM10139 Test Limits
0% +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current lee - 150 - 145 - 140 | mAdc | Typ Igg @ 25°C = 100 mA. All out-
puts and inputs open, Measure pin 8.
Input Current High linH - 265 - 265 — 265 rAdc | Test one input at a time, all other
. inputs are open, Vi, = V.
Input Current Low link 0.5 - 05 - 0.3 — pAdc | Test one input at a time, all other
§ ) inputs are open. Vin = V.
Logic “1"" VpoH |-1.000 -0.840-0.960| -0.810|-0.970] -0.720| Vdc | Load 50 £ to -2.0V.
Output Voltage
Logic 0" VoL (-2.010 -1.665|-1.990| -1.650(-1.970{ -1.6256( Vdc
Qutput Voltage
Logic 1" VOHA [-1.020 — -0.980 - -0.920 - Vdc | Threshold testing is performed and
Threshold Voltage guaranteed on one input at a time.
Logic 0" VOLA = -1.645( - -1.630| - -1.605| Vdc |Vin=ViLHOrViLA.
Threshold Voltage Load 60 2 to -2.0 V.

SWITCHING CHARACTERISTICS (T = 0° to +75°C, VEE = -5.2 Vdc = 5%; Output Load—See Figure 1 and Note 1)

Test Limits

Characteristic Symbol Min Typ Max Unit Conditions
Chip Select Access Time tACS - 10 15 ns See Figures 2 and 3.
Chip Select Recovery Time tRCS - 10 15 ns Measured from 50% of input to 50%
Address Access Time TAA — 15 20 ns of output, See Note 2,
Output Rise and Fall Time tr, tf - 3.0¢ - ns Measured between 20% and 80% points,
Input, Capacitance Cin - 4.0 5.0 pF
Output Capacitance Cout - 7.0 8.0 © pF

Notes: 1. Contact your Motorola Sales Representative for details if extended temperature operation is desired.
2; The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the memory.



MCM10139

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

p———0 1

—I..O 2
r-s S0V 80%

L-;——o 3 =wv 20%
|

—r—o 4 t
| % te = tf = 2.0 ns typ

———+—©O5

| All timing measurements referenced to 50% of input levels.
| All outputs loaded 50 ohms to - 2.0 Vdc.

:_[0.1 uF |

—2.0 Vdc

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select
cs

taCs

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Address

aA

Bout
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MCM10139

RECOMMENDED PROGRAMMING PROCEDURE*

The MCM10139 is shipped with all bits at logical ‘0"’ (low). To write logical ““1s"’, proceed as follows.

MANUAL (See Figure 4)
Step 1 Connect Vgg {Pin 8) to -5.2 V and Vg (Pin 16) to
0.0 V. Address the word to be programmed by applying
-1.2 to -0.6 volts for a logic “'1"" and ~5.2 to -4.2 volts for a logic
‘0" to the appropriate address inputs,

Step 2 Raise Vo (Pin 16) to +6.8 volts.

Step 3 After Vgg has stabilized at +6.8 volts (including any
ringing: which may be present on the Vec line), apply
a current puise of 2.5 mA to the output pin corresponding to the
bit to be programmed to a logic “1"".

AUTOMATIC (See Figure 5)
Step 1 Connect VEg (Pin 8) to -5.2 volts and Vg (Pin 16)
to 0.0 volts. Apply the proper address data and raise V¢
{Pin 16) to +6.8 volts.

Step 2 After a minimum delay of 100 us and a maximum delay
of 1.0 ms, apply a 2.5 mA current pulse to the first bit to
be programmed (0.1 < PW < 1 ms).

Step 3 Repeat Step 2 for each bit of the selected word specified
as a logic ““1"". (Program only one bit at a time. The delay
between output programming pulses should be equal to or less than

MECL
PROM

1.0 ms.)

Step 4  Return Vg to 0.0 Voits.

CAUTION
To prevent excessive chip temperature rise, VCC should not
be allowed to remain at +6.8 volts for more than 1 second.

Step 4 After all the desired bits of the selected word have been
programmed, change  address data and repeat

Steps 2 and 3.

NOTE: If all the maximum times listed above are maintained, the
entire memory will program in less than 1 second. Therefore, it
would be permissible for Vo to remain at +6.8 volts during the
entire programming time.

Step 5 Verify that the selected bit has programmed by con-
necting a 460  resistor to -5.2 volts and measuring
the voltage at the output pin. If a logic /1" is not detected at the
output, the procedure should be repeated once. During verification
V| should be - 1.0 to -0.6 volts. Step 5  After stepping through all address words, return Vg to
0.0 volts and verify that each bit has programmed. If one
or more bits have not programmed, repeat the entire procedure

once. During verification V| should be -1.0 to -0.6 volts.

Step 6 If verification is positive, proceed to the next bit to

be programmed.

*NOTE: For devices that program incorrectly~return serialized units with individual truth tables. Noncompliance voids warranty.

PROGRAMMING SPECIFICATIONS

Limits
Characteristic Symbol Min Typ Max Units Conditions

Power Supply Voltage VEE -5.46 -5.2 -4.94 Vdc

To Program Veep +6.04 +6.8 +7.56 Vdc

To Verify Veev 0 0 0 Vdc
Programming Supply Current lccp — 200 600 mA Veg = +6.8 Vde
Address Voltage V|H Program -1.2 - -0.6 Vdc

Logical 1" V|H Verify -1.0 - -0.6 Vdc

Logical "'0" ViL -5.2 - -4.2 Vdc
Maximum Time at Voc = Veocp = - - 1.0 sec
Qutput Programming Current lop 2.0 2.5 3.0 mAdc
Qutput Program Pulse Width o 0.5 - 1.0 ms
Qutput Pulse Rise Time - - - 10 us
Programming Pulse Delay (1)

Following V¢ change td | 0.1 —_ 1.0 ms

Between Output Pulses tgl . 0.01 - 1.0 ms

NOTE 1. Maximum is specified to minimize the amount of time V¢ is at +6.8 vols.
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FIGURE 4 — MANUAL PROGRAMMING CIRCUIT

-08V

+6.8V 0.0V +15 V

Program Verify

g Address 16
o —0 O i
(i —o |
'__—(o)‘/o— Lol
._2;/0'4 t—o: Outputs
-2 o ! 5.2V
O—ce
Open 8
7.5k
[ % (All Outputs)
VEee Vee ———— ———
-5.2V -52V VEE
-5.2V

FIGURE 5 — AUTOMATIC PROGRAMMING CIRCUIT

Address |

i 0 L

Vee |

2 3 8 17 2 8

1 2 3 8 1

-
-

<1 Second -
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MCM10146

1024 x 1-BIT RANDOM ACCESS MEMORY

The MCM10146/10415 is a 1024-bit Read/Write Random Access
Memory organized 1024 words by 1 bit. Data is selected or stored
by means of a 10-bit address (AQ through A9) decoded on the chip.
The chip is designed with a separate data in line, a non-inverting data
output, and an active-low chip select. '

This device is designed for use in high-speed scratch pad, control,
cache and buffer storage applications.

L SUFFIX
CERAMIC PACKAGE
CASE 620

® Fully Compatible with MECL 10,000
® Pin-for-Pin Compatible with the 10415
® Temperature Range of 0° to 75°C (see note 1)
® Emitter-Follower Output Permits Full Wire-ORing (see note 3)
® Power Dissipation Decreases with Increasing Temperature F SUFFIX
CERAMIC PACKAGE
® Typical Address Access of 24 ns CASE 650
® Typical Chip Select Access of 4.0 ns
ORDERING INFORMATION
PIN DESIGNATION Suffix Denotes
cs Chip Select input MCM10146 — L Ceramic Dual-in-Line Package
A0 to A9 Address Inputs — F Ceramic Flat Package
Din Data Inputs 10415 — DC Ceramic Dual-in-Line Package
Dout Data Output -~ FC Ceramic Flat Package
WE Write Enable Input
BLOCK DIAGRAM PIN ASSIGNMENT
Oout [
11 14 '
1 Dout Vec e
Data Out Chip 2 cH A0 Din 15
Buffer r_ Select 3 A1 Cs 14
1y acg A2 WE 313
5] A3 A9 P12
6 A4 A8 11
Sense 7c A5 A7 Em
Amplifier
2 sCqv A6 9
A0 . EE
% t
® 5 s
A1 —3 33 ve | WE
NIRE 32x 32 3 13
A2 —— DO |—o Memory Cetl F— Gc
5 é g Array ; _E o
A | &8 I & s " TRUTH TABLE
A4 — MODE INPUT OUTPUT
1/32 Bit Address cs WE Din Dout
) Buffer/Decoder Write 0" L L L L
Veg =Pin8 }7 Is l1o 1 l12 write “17] L L H L
Vee =Pin 16 Read L H ¢ Q
A5 A6 A7 A8 A9
Disabled H "] ] L
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MCM10146

FUNCTIONAL DESCRIPTION:

This device is a 1024 x 1-bit RAM. Bit selection is achieved by
means of a 10-bit address, A0 to A9.

The active-low chip select is provided for memory expansion up
to 2048 words.

The operating mode of the RAM (CS input low) is controlled by
the WE input. With WE low, the chip is in the write mode, the out-
put, Dgyy, is low and the data state present at D;, is stored at the
selected address. With WE high, the chip is in the read mode and the
data stored at the selected memory location will be presented non-
inverted at D ,¢. (See Truth Table)

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (Vg = 0) VEE -8100 Vdc
Base Input Voltage (Ve = 0) Vin Oto VEE Vde
Output Source Current — Continuous o < 50 mAdc
— Surge <100
Junction.Operating Temperature T < 185 °oc
Storage Temperature Range Tstg -55 to +150 oc
DC TEST VOLTAGE VALUES
(Volts)
Test
Temperature ViHmax ViLmin ViHAmin ViLAmax VEE ol
0°c -0.840 -1.870 -1.145 -1.490 -5.2 (&
o,
+25°C -0.810 -1.850 -1.105 -1.475 -5.2 ELECTRICAL CHARACTERISTICS m
+767¢C -0.720 1830 -1.045 1450 -5.2 Each MECL Memory circuit has been de- E
signed to meet the dc and ac specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Qutputs
are terminated through a 50-ohm resistor
to -2.0 volts.
MCM10146 Test Limits
0°c +25°C +75°C
DC Characteristics Symbol! Min Max Min Max | Min Max Unit Conditioﬁs
Power Supply Drain Current 133 - 150 - 145 - 125 mAdc| Typ Igg @ 25°C =100 mA
All outputs and inputs open.
Measure pin 8.
Input Current High linH — 220 - 220 - 220 uAdc [ Test one input at a time, all
. other inputs are open.
Vin = VIH.
Input Current Low linL 0.5 - 0.5 - 0.3 - uAdc | Test one input at a time, all
X other inputs are open.
Vin = VIL.
Logic 1" VOH -1.000{ -0.840 | -0.960 | -0.810 [ -0.900 | -0.720 [ Vdc |Load 50 2 to -2.0 V
Output Voltage
Logic 0"’ VoL -1920 -1.665 | -1.900 | -1.650 | -1.880 | -1.625 { Vdc
Output Voltage
Logic ""1" VoHA |-1.020 - -0:980 - -0.920 - Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0" VoLA - -1.645 - -1.630 - -1.605 |. Vdc [atime.Vin =V HA or VILA.
Threshold Voltage Load 60 Q to -2.0 Vi
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FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

=N

TESTING CONDITIONS

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9

cs Vee WE

MCM10146 Doy

0.01 uF
T o

-2.0V

70

CL A

ik
I

INPUT LEVELS

INPUT LEVELS

-09V 80%

20%
-1.7V

tr T =t=2.6ns Typ, tf

All Timing Measurements Referenced to 50% of Input Levels
CL <5.0pF including Jig and Stray Capacitance
RT = 50 2

For Capacitance Loading < 50 pF, Delay Should be

Derated by 30 ps/pF

Guaranteed with VEE = ~5.2 Vdc + 5.0%, Ta = 0°C to 75°C (see Note 1). Output Load see Figure 1.

MCM10146 Test Limits )
Characteristic Symbol Min Typ Max Unit Conditions
Read Mode See Figures 2 and 3.
Chip Select Access Time TACS 2.0 4.0 7.0 ns Measured at 50% of input to 50% of output.
Chip Select Recovery Time tRCS 2.0 4.0 7.0 ns See Note 2.
Address Access Time TAA 8.0 24 29 ns
Write Mode See Figure 4.
Write Puise Width w 25 20 - ns twsA = 8.0 ns.
{To guarantee writing) Measured at 50% of input to 50% of output.
Data Setup Time Prior to Write twsD 6.0 0 - ns
Data Hold Time After Write WHD 5.0 0 - ns
Address Setup Time Prior to Write TWSA 8.0 0 - ns tw =25ns
Address Hold Time After Write WHA 2.0 0 = ns
Chip Select Setup Time Prior to Write | tWSCS 5.0 0o - ns '
Chip Select Hold Time After Write WHCS 5.0 [} - ns
Write Disable Time ws 2.8 5.0 7.0 ns
Write Recovery Time WR 2.8 5.0 7.0 ns
Rise and Fall Time . Measured between 20% and 80% points.
Output Rise and Fall Time tr. tf 1.5 2.5 4.0 ns When driven from CS or WE inputs.
Output Rise and Fall Time tp, tf 15 4.0 8.0 ns When driven from Address inputs.
Capacitance . Measured with a pulse technique.
Input Lead Capacitance Cin — 4.0° 5.0 pF
Output Lead Capacitance Cout - 7.0 8.0 pF

Notes:

(1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.

(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(3) For proper use of MECL Memories in.a system environment, consult: “MECL System Design Handbook.”
(4) Typicat limits are at Vgg = -5.2 Vdc, T = 25°C and standard loading.
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FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select cs

12

Dout

Data Output

FIGURE 3 - ADDRESS ACCESS TIME

Address Input A XSO%

Dout 50%

Data Output

FIGURE 4 — WRITE STROBE MODE

Address Input A >< 50%>

Chip Select cs S 50%

Data Input Dm 50%
o
. j-— W — WHD
Write Enable WE ;N 50% 7Z
tWS D~ & tWHCS
ra— Twscs ——=
Dout - twsaAa ——i
Data Qutput
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MCM10149

256 x 4-BIT PROGRAMMABLE
READ-ONLY MEMORY

This device is a 256-word x 4-bit field programmable
read only memory (PROM). Prior to programming, all
stored bits are at logic 1 (high) levels. The logic state of
each bit can then be changed by on-chip programming
circuitry. The memory has a single negative logic chip
enable. When the chip is disabled (CS = high), all outputs
are forced to a logic O (low).

¢ Typical Address Access Time of 20 ns

« Typical Chip Select Access Timeof 8.0 ns

o 50 k&2 Input Pulldown Resistors on All Inputs

« Power Dissipation (540 mW typ @25°C)
Decreases with Increasing Temperature

MECL

1024-BIT PRCGRAMMABLE
READ-ONLY MEMORY

B

b
L SUFFIX
CERAMIC PACKAGE

F SUFFIX
CERAMIC PACKAGE
CASE 650

Al

A2

A0

1
I
il

Input . . 32 x 32

Assoctated Drivers

A6 5—‘1
A5 6
Sense Sense Sense Sense
"1 Amplifier Amplifer Amptifier Amplifier
3 2 . 1 0
A7 T
Output
A3 9 Decoder
SR
1 12 14 15
D3 D2 D1 Do

PIN ASSIGNMENT

1
T{vee vece fig]
gm oo [ig
‘E{AZ o1{ig
[2]4a0 s 13
Blas o217
[6]as DSE
Em A4 fig)
EVEE A3 |9

11-16




MCM10149

ELECTRICAL CHARACTERISTICS

. -55°C 0°C +26°C | +75°C {+125°C
Characteristic Symbol | Min|Max|Min |Max |Min |Max |Min|Max |Min|Max [. Unit
Power Supply Drain Current Ige —~ 1160 — |185| — |150] — 145 | — | 145 | mAdc
Input Current High TinH | — |450] — |265] — |265| — [265] — |265 | #Adc
-65°C and +125°C test values apply to MC105xx devices only.
:L?r:?(?gn . Parameter 5% o°c @ 2% ?®| 2@ 75°c®| 1200
MCM10500| MCM10100| MCM10100 | MCM10500 | MCM10100 [ MCM10500
VIHrr;ax = VOHmax —0.880 —0.840 —0.810 —0.780 -0.720 —0.630
vOHmin —-1.080 —1.000 —0,960 —0.930 —0.900 —0,825
VOHAmin —-1.100 ~1.020 —0.980 —0.950 —-0.920 —0.845
VIHAmin -1.17% -1.130 -1.105 —1.105 —1.045 —1.000
VlLAmax -1.610 -1.490 —-1.475 —1.475 -1.450 -1.400
VOLAmax —1.635 —1.645 —1.630 -1.600 —1.605 —1.526
VoLmax —1.655 -1.665 -1.650 ~1.620 —1.625 —1.545
VILmin t VOLmin —-1.920 —1.870 —1.850 -1.850 —1.830 —1.820
VILmin INLn"ﬂn 0.5 0.5 0.5 0.5 0.3 " 03
NOTES: @ MCM10500 series specified driving 10082 to —2.0 V.

@ Memories (MCM10100) specified O - 75°C for commerecial temperature range, 5082 t0-2.0V.
Military temperature range memories {MCM 10500} specified per Note 1.

SWITCHING CHARACTERISTICS (Note 1)

MCM10148 MCM10549
TA=01t0+75°C, | Tp =-55to+125°C,
Vgg =-5.2Vdc ' 5% | VEg = -5.2 Vde ' 5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time taCS 20 10 * * input to 50% of output.
Chip Select Recovery Time tRES 20 10 . . See Note 1.
Address Access Time tAA 7.0 25 - "
Rise and Fall Time te, te 15 7.0 . * ns Measured between 20%
and 80% points
Capacitance pF Measured with a pulse
input Capacitance Cin - 50 - 50 technique,
Output Capacitance Cout 8.0 — 8.0

NOTES: 1.
C| < 5.0 pF (including jig and stray capacitance)

Test circuit characteristics: RT = 50 Q, MCM101489; 100 2, MCM10549.

Delay should be derated 30 ps/pF for capacitive load up to 50 pfF
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.

4. \/Cp VCC Gnd for normal operation.

*To be determined; contact your Motorola representative for up-to-date information.

PROGRAMMING THE MCM10149 T

During programming of the MCM 10149, input pins 7,

9, and 10 are addressed with standard MECL 10K logic
levels. However, during programming input pins 2, 3, 4,

5, and 6 are addressed with 0V <V, < +0.25V and
VEE S V) S —3.0 V. It should be stressed that this

deviation from standard input levels is required only during
the programming mode. During normal operation, standard
MECL 10,000 input levels must be used.

With these requirements met, and with VCP = VCC =

1147

0VandVgg=-— 5.2 V £ 5%, the address is set up. After
a minimum of 100 ns delay, VCP {pin 1) is ramped up to

+.12 V £ 0.5V (total voitage VCP to Veg isnow 17.2V,

+12V — [ — 5.2 V] ). The rise time of this V-p voltage
pulse should be in the 1 — 10 us range, while its pulse
width (tWI) should be greater than 100 us but less than
1 ms. The VCP supply current at + 12 'V 'will" be approx-
imately 525 mA while current drain from VCC will be ap-
proximately 175 mA. A current limit should therefore be

MECL




MECL
PROM

MCM10149

set on both of these supplies. The current limit on the
VCP supply should be set at 700 mA while the VCC sup-
ply should be limited to 250 mA. It should be noted

that the VEE supply must be capable of sinking the -

combined current qf the V~p and VCP supplies while
maintaining a voltage of — 5.2 V % 5%.

Coincident with, or at some delay after the VCP pulse
has reached its 100% level, the desired bit to be fused can
be selected. This is done by taking the corresponding out-
put pin to avoltage of + 2.85 V £ 5%. It is to bé noted that
only one bit is to be fused at a time. The other three un-
selected outputs should remain terminated through their
50 ohm load resistor (100 ohm for MCM 10549) to — 2.0
V. Current into the selected output is 5 mA maximum,

After the bit select pulse has been applied to the ap-
propriate output, the fusing current is sourced out of the
chip select pin 13. The 0% to 100% rise time of this cur-
rent pulse should be 260 ns max. It pulse width should be
greater than 100 us. Pulse magnitude is 50 mA + 5.0 mA.
The voltage clamp on this current source is to be —6.0V.

After the fusing current source has returned 0 mA, the
bit select pulse is returned to it initial level, i.e., the output
is returned through its load to — 2.0 V. Thereafter, VCP is
returned to 0 V. Strobing of the outputs to determine suc-
cess in programming should occur no sooner than 100 ns
after VCP has returned to O V. The remaining bits are pro-
grammed in a similar fashion.

T NOTE: For devices that program incorrectly, return serialized
units with individual truth tables. Non compliance voids

—

PROGRAMMING SPECIFICATIONS

The following timing diagrams and fusing
information represent programming specifications
for the MCM10149.

Vee = Pn16=0V

VEg = Pin8 = -52V :5% s12v
105V
Vep = Pin 1 — oV

.l ]
Ty

+2.85 V
5%
Selected Output Open ——
Pin (11,12, 14 0r 15} w2
™ *to2
D1 fet—
_| 50 mA
L 5mA
Chip Setect Pin 13 0 mA 3
tw3
Mokiuny [*—tpa

The timing diagram is shown for programming
one bit. Note that only one bit is blown at a time.
All addressing must be done 100 ns prior to the
beginning of the Vcp pulse, iie., Vep = 0 V.

success in programming should occur no sooner
than 100 ns after Vop returns to O V.

Note that the fusing current is defined as
a positive current out of the chip select, pin 13.
A programming duty cycle of < 15% is to be
observed.

o

Likewise, strobing of the outputs to determine -

warranty.

Definitions and values of timing symbols are
as follows,
Symbol Definition Value
teq Rise Time, Z 1 us

Programming Voltage
tywq Pulse Width,
Programming Voltage

2100 us < t ms

tpq Delay Time, =20
Programming Voltage
Putse to Bit
Select Puise
tw2 Pulse Width, Bit Select 2 100 us
tpp Delay Time, Bit Select 20
Pulse to Programming
Voltage-Pulse
tpz Delay Time, Bit Select 21 us

Pulse to Programming
Current Pulse
t,3 Rise Time, Programming 250 ns max
Current Pulse
tw3 Pulse Width,
Programming
Current Pulse

2 100 us

tpg Delay Time, 21 us
Programming Current
Puise to Bit
Select Pulse

/)
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MANUAL PROGRAMMING CIRCUIT

+5V +5V
12k 0.05uF $8.2%
0.005 uF (S
T2
+5V us
f Delay a
Veritfy
1/6 MC7406 3680 l—ad Q 12
NC MC8602 Enable
1/2 Current
(Momentary) MC8602 ] Cp Qp— Pulse
)
o ap >100 us
1/6 MC7406 Program s
Enabl
+5V o, sV
<1 sec
~
1N914
-5.2V
Current Source N <"§ V Clamp)
1/4 MC7438  1/4 MC7438 510
2N3905 560
2N3904 510
1 C 1N914
3680 390 4 7 vﬂ £2.7 k 100 52 v or Equiv.
+5 v -12V =
12,5V -]
Current v o
/4 Limit 150 Ll
MC7438 a3 1.0 1/4 MC7438 240 E
180 2, 12w | & 180 IN3905
MJE370 I\
518, 12w 'N914
+5 V O——AM—9 H ’—%:0,1;&
= 13
e Vee cs
——o 03 —O- 2 ¢ &
1.0k 680
\|< c -52V g -5.2V
p——O p————O—+
. 12
D2
680 c
MCM 10149/ -s2v
10549 Rotary SW
14
D1
680
-5.2V
15
Do
680
-5.2V
VEE Vee
la ‘{16
-5.2 Vv L
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@ MOTOROLA MBM2256

I ' Advance Information J
GENERAL DESCRIPTION | 256 K x 1-BIT
The MBM2256 is a 262,144 (218} bit magnetic bubble memory - MAGNETIC BUBBLE
device. All required magnetic components including the perma- MEMORY DEVICE

nent magnets, the drive field coils and protective magnetic shield
are integral parts of the device. The package is a 1.15 x 1.1 x 0.36
inch 16-pin DIP.

The MBM2256 features a dual block-replicate organization with

swap gates on the input track. Data storage is organized as 256
storage loops of 1024-bits each. Additional loops are provided to
store the error correction code and as redundant loops. In one of
two dedicated map loops on-chip the redundant map loop data
is stored.

The MBM2256 can be operated synchronously or asynchro-
nously. Average access time to a page of data is less than 7.0 ms
at 100 kHz. Data transfer rate is 125 kilobits per second at 125 kHz.
Average power dissipation at 125 kHz is 0.8 Watts. The device will
operate over a case temperature range of 0°C to 70°C, and data
is retained without power from —40°C to 100°C.

The device is fabricated using a pseudo-planar process to im-
prove operating margins as well as to enhance reliability. The use

~of CrCuCr in the conductor elements ensures excellent conduc-
tivity while greatly increasing resistance to problems associated
with electromigration. :

FEATURES

¢ Non-volatile ® On-Chip Redundant Loop Map
e High Density o Swap Gates

e Solid State ® Block Repiicate

e Low Power ® Error Correction Code Storage
e Start/Stop Capability @ 16-Pin Dual-in-Line Package

® Page-Oriented Access

Pin Assignment

T
X Coil - E o ) E Replicate

X Coil + 2] 15] swap +
Y Coil -~ E E] Generate

Y Coil + E E Generate +

Case
(AC Gneh L8] 12] swap -
Active = Map
Detector [ 6 %Replica«e -
Reference Map
Detector L7 Replicate +
Comlr:')‘(-ggc(tgr) Py E Replicate +

This document contains information on a new product. Specifications and information herein
are subject to change without notice
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Rep. 9
(+)

Map
Rep. 10
(+)

Map
Rep. 11
(=)

SWAP 12
(=)

Gen. 13
(+)

Gen. 14
(=)

SWAP 15
(+)

Rep. 16
(-}

FIGURE 1 — BLOCK DIAGRAM

1
Det.

12-4

The (+) jack for the Z coil is the one closest to.Pin 8.

( ' Map Loops (2) Common
(+)
11 —_“L<. ‘ - Ref.
| z@ Loop O I7 Det.
= Det
:é Loop 2
[<
: :@ Loop 4
r - i Active
: : Even Bit ° Even Bit (-)
h Write Track . Read Track
[ [ ]
Ll
L‘_ifé Loop 276
- :
Even [4— .
'  Gen: L__'é Loop 278 5 Shield
: [ . {A.C.
Oy -
Loop 280 Active & Gnd.)
—— Reference
Detectors.
-] ‘ Y
-+, .
I L_@ Loop 1 ' —4 4 Coil
I:—» (+)
<— .
# Loop 3 Y
[ x> Coil )
:@ Loop 5 y
->
I_ ° , 1 Hy 3 Coil
M Odd Bit 4 0Odd Bit I prive 1 (=)
ll Write Track Read Track 1 @ Field
I [ J ) ) -
Ll Hz Hx
:@ Loop 277 StartStop -
I: - X
0dd [ { <% 2 Coil
Gen :é Loop 279 i)
]
E <-l ] Loop 281 X
AN Coil
-
X
1 Coil
: (=)
Vv \/ —/\V./\ v /
Input  SWAP Storage Loops Rep. Output
Port Gates Gates Port
Lz
*NOTE: *
+ - I



MBM2256

ABSOLUTE MAXIMUM RATINGS

Rating Min Max Unit
Operating Temperature {Case) (T¢) =0 70 “C
Non-Volatile Storage Temperature ~40 100 “C
Storage Temperature —-40 120 “C
External Magnetic Field — .20 Qe
Peak Current In X Coil* — 900 mA
Peak Current In-Y Coil* - 1,100 | mA
Peak Current In 2 Coil* ' — 30000 © |  mAde
Peak Replicate Current — 40 mAdc
Peak Generate Current — 40 mAdc
Peak Swap Current — 30 mAdc
Peak Detector Current — 6.0 ! ‘mAdc
Maximum Coil Disturb Current With Data Retention ' — 10 T mA
Maximum Pin To Pin Voltage —_ 55 [ Volts

*These peak currents are allowed subject to the device temperature not exceeding the temperature limits.

ELECTRICAL CHARACTERISTICS (T¢ = 0°C.to 70°C, rotating field frequency (fo) = 125 kHz unless otherwise noted).

FUNCTION CURRENTS

12-5

Parameter Symbol Min Typ Max Unit
Generate Current G I 180 — 220 mA
Swap Current Is —! 25 — 31 mA
Replicate Cut Current IRC 75 — 95 mA
Replicate Transfer Current IRT' 28 — 42 mA B
Map Replicate Cut Current IRCM 75 — 95 mA
Map Replicate Transfer Current IRTM 28 — 42 mA
Map Transfer In Current Y -24 — =30 | mA
Detector Current ' IpA IDR — 5.0 5.8 L mA
X,Y-COIL DRIVE (See Figure 2.)
Parameter Symbo! Min Typ Max Unit

Coit Driver Supply Voltage Vi Vy 1.4 12 126 |-V
Coil Driver Switch On Resistance Ron 0.7 — 1.8 * Ohms

(2 Switches In Series)
Coil Driver Clamp Diode Drop Velamp - — 1.6

“(2 Diodes In Series} :
X Coil Peak Current Ixp — 630

{Lx = nom, Vyx = nom, Ron, Velamp = nom)
Y Coil Peak Current lyp — 770

{Ly = nom, Vy, = nom)

(Ron. Velamp = nom)
Coil Current Offset Ixo lyo -10 . =
Stop Current Overshoot Iso — L= ]
Total Coil Power Pc — — }
Z COIL DRIVE
Z Coil Sensitivity : — 2¢
Z Coil Current Simultaneously Erase All Data Stored lzap

{Rotating Field On) 2.0

(Rotating Field Off) 37
Duration of Erase Current tZAP '
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MBM2256

~ SCOPE

This specification describes the magnetic, electrical,
mechanical and environmental parameters of the 256K
bit magnetic bubble device, MBM2256, as manufac-
tured by Motorola Inc.

DEVICE ORGANIZATION

The 256K bit bubble memory chip uses a block-rep-
licate organization with true swap gates on the input
track. The storage area is arranged as 256 storage loops
each with 1,024 bit locations. Additional loops are pro-
vided for error correction (6) and defect tolerance (20)
giving a total of 282 loops. Data is written and read at
the clock frequency which is the rotating field frequency.
Figure 1 is a schematic diagram of the 256K bit chip.

FIGURE 2 — X, Y COIL DRIVE

Vx, Vy

FET
Switch

Y Tail

‘—!-' Ground
(a.) TYPICAL DRIVE CIRCUIT

Data Input

The device is organized into two halves — odd and
even. To write into the device the same data pattern is
written simultaneously into both the odd and even input
tracks. Due to the spacing between minor loops only
alternate bits can be aligned with adjacent minor loops.
An extra bit propagation delay on the odd input track
causes odd bits to align with odd loops and even bits

|

with even loops such that the correct bit is written into
each loop. The swap gate automatically clears the old
data as new data is written into the loops.

Data Output

To read the data, one bitis replicated from each minor
loop into the output track, again arranged-as an odd
and even half. The alternate bit data streams are then
interleaved prior to entering the detector. The data is
therefore written in and read out of the bubble device
at the clock frequency although the data does divide
and recombine within the chip.

Redundancy

Of the 282 storage loops 256 are allocated for data,
6 for error correction and 20 for redundancy. These 20
loops are used to mask inoperable minor loops and
improve performance. Twenty loops are always de-
clared redundant. Data should not be written into the
redundant loops.

Redundancy Map

In addition to the 282 storage loops the chip contains
two map loops. These loops have their own transfer-in
and replicate gates but share the generator and detector

_with the storage loops. Only one loop is required and

is chosen at final test. The chosen loop is used to store
the data which identifies the redundant loop map. A
“one'" designates a usable loop; a “‘zero’’ a non-usabie
loop. Preceding this map code is a stream of 64 “‘zeros’’
followed by a “one” and a ‘‘zero” which may be used
to synchronize the external control circuitry with the
memory. The map loop used for storage of the redun-
dancy information is also identified in the code (see
Coding of Redundancy Map). Since only alternate bit
positions are written into the map loop to enhance
reliability, intervening bits are always zero and are
ignored during read (see Map Read Operation paragraph).

The redundancy map is also printed on the label of
each device using hexadecimal format. Two digits are
used per loop. Instead. of providing the absolute loop
number, the incremental difference between non-
usable loops is printed. For example, if the first bad loop
is #7, and the next two are 19 and 23, the sequence

Coil
Current

4.0 us

6.0 us

8.0 us

{b.) TYPICAL RISE/FALL IMBALANCE DUE TO DRIVE CIRCUIT
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070C04 will be printed on the label. This format allows
for an incremental difference between two non-usable
loops of up to 255 (FF).

Coding of Redundancy Map (The map loop contains 512
bits of information in five fields.)

Number
of
Pattern Field Bits Note
MM---MM Map Data 282 (1
EE--EE Error 12 (2)
Correction
LL Loop 2 (3)
UuU---uu User - 150 (4)
00---0010 Sync 66 (5)
NOTE:

(1} Each bit corresponds to a data ioop in sequence
M = 1 identifies a usable loop (262).
M = 0 identifies a redundant loop (20).

{2) Error correction code used is a fire code applied only to the map
data.

(3) Identifies which map loop contains the redundancy information
01 — loop #1, 10 — loop #2. )

{4) This field may contain factory-pertinent information. It will not
contain a duplicate of the sync pattern.

{5) The sync pattern is used to locate the beginning of the map data
field and identifies data page zero.

Organizational Specifications

Bits/Loop 1,024
Total Data Loops 282
Usable Data Loops 262
Error Correction Loops 6
User Data Loops 256
Total User Storage 262,144 Bits
Map Loops 2

INTERFACE IMPEDANCES

FUNCTIONAL DESCRIPTION .

Write Data Operation

Writing data is accomplished by generating the new
data with a series of pulses applied to pins 13 and 14,
starting tpgsF before the swap operation. As the device
continues to cycle after all data is generated, the new
data and the old will be aligned at the swap gates after
tpGgsL. A swap pulse is applied to pins 12 and 15 at this
time, swapping the new data in and the old data out.
Unused bits from the even and odd sides along with
the old data are propagated out and discarded beyond
the active area.

Read Data Operation

To read data, the device must be cycled until the de-
sired page is aligned with the replicate gates on the
output side of the storage loops. A replicate cut pulse
is applied to pins 9 and 16 to duplicate the page. This
is immediately followed by a replicate transfer pulse
which causes the duplicate bubbles to propagate into
alternate positions on the two output tracks.

Propagation along the output tracks occurs during
tprp- During this time, the odd and even output bits
are merged.

Detection occurs when a bubble passes under the
magnetoresistive detector element. The bubble’s mag-
netic field causes the detector element to change resis-
tance. By passing a constant current through the de-
tector, this is converted to: a voltage signal. A dummy
detector which is not influenced by magnetic bubbles
is used to cancel the background magnetoresistive
signal. .

Output bubbles are discarded beyond the active area
after detection. A complete page is read in tpgp|.

NOTE:

Parameter Symbol Min Typ Max Unit
Generate (1) G 45 — 18 Q
Swap (1) rs 180 —_— 540 Q
Replicate (1) R 130 — 320 Q
Map Replicate (1) iy 18 — 56 0

(Includes Map Transfer-In:

Detector (Active and Reference) (1) DS, 'DR 950 — 2000 Q
Detector Active/Reference Ratio — 0.985 — | 1018 —
X Colil Inductance Lx B 34 —_ 37 uH
Y Coil Inductance Ly 27 — 30 uH
Z Coil Inductance L, 25 — 35 . uH
X Coil dc Resistance Non-operating, 25°C ry de — 2.7 — Q
Y Coil dc Resistance Non-operating, 25°C ry de . —_ 1.1 — Q
Z Coil dc Resistance Non-operating, 25°C rz dc — 0.76 — Q
X Coil ac Resistance (1) ry ac 25" — 4.0 Q
Y Coil ac Resistance (1) ry ac 15 — 25 Q

(1) Minimum value is at T¢ = 0°C, device non-operating, maximum value is at Tc = 70°C, device operating.
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OUTPUT SIGNALS (T¢ = 0°C to 70°C, fo =125 kHz)

Parameter Symbol Min L Typ Max “Unit

Common-Mode Output Signal . Vem — - 50 mv
(IpA =" IpR = 5.0 mA) ’
Differential Peak-to-Peak Output Voltage (1)
{lg = 5.0 mA. See Figure 1 for measurement details.)

Logic 1 . : ) ) VOH TBD — = mV
(Bubble Present) )

Logic 0: : © VoL — — T8D mv
(No Bubbie) -

Signal Strobe Leading Edge Phase tso — 191 — Degrees

Signal Strobe Trailing Edge Phase tsc — L 258 — Degrees

Logic 1 Valid Window tv' 50 L — — ns

NOTE: )

{1} VQH is defined as the difference between the most negative and the mast positive signal excursions which occur within the phase window tgq
to tsc when a bubble is being detected. VQL is similarly defined for the case of no bubble being detected. See Figure 3.

FIGURE 3 —
o 90° 180° 270°" 0 90° 180° Co2700 0°
‘ ts0 tslc
tso | tsc tivl |
| | (] |
. | | |
l A\ | 1 \
|
N/ N\ HDZE N AN\ N\
. ./ ) S A\ \/

VoH

]-<—"No Bubble = 0" =i‘f Bubble Present = 1———|

(a) DETECTOR BRIDGE QUTPUT
+12V

Active Scope Input Impedance:
< Detector =2M

+ ' <5.0pF
Differen- 30 MHz

—| tial Probe [ | Osail- Common-Mode Rejection:
loscope > 60 dB -

5.0 mA 5.0 mA
) Frequency Response:

Reference
Detector

= 5.0 MHz

(b) MEASUREMENT SETUP
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Map Read Operation : .
To read the contents of the map, a series of alternate
cycle replicate pulses, identical to data replicate pulses,
is applied to pins 10 and 11. Data will be available after
tpMRD- Since map data is only loaded into alternate
positions in the loop, one pass may result in no data.
This procedure is then repeated after delaying one
cycle. The outputs from the two map loops are merged,
but only one loop contains data. See ““Coding of Re-
dundancy Map Loops’’ for decoding information.

Map Write Operation

Writing the map loop is accomplished by generating
map information as normal data on alternate cycles.
After tpGT1 or tpGT2: pins 10 and 11 are pulsed with
a series of negative map transfer pulses on alternate
cycles. Selecting tpgT1 writes into map loop 1, selecting
tpG T2 Writes into map loop 2.

TIMING CHARACTERISTICS (T¢ = 0°C, f, = 125 kHz unless otherwise noted. See Figure 4 for test conditions).*

WRITE CYCLE TIMING

NOTES:

Parameter Symbol Min Typ Max Unit
Generate First Bit to Swap In (1) tPGS(F) — 294 — Cycles
Generate Last Bit to Swap In (1) tPGS(L) — 13 — Cycles
Swap In to Replicate Out (1) tPSR — 514 — Cycles
Swap In to Non-Volatile Storage (2) tps — 2 —_ Cycles
Generate Delay Time (3) tDG - 70 —_ 120 Degrees
Generate Pulse Width (4) WG 140 210 280 ns
Generate Fall Time tFG 200 —_ 400 ns

(10%-90% of pk Amplitude)

Swap Delay Time (3) tps 270 —_ 330 Degrees
Swap Pulse Width ws 340 370 400 Degrees
READ CYCLE TIMING
Replicate Out to Detect First Bit (1) tPRD(F) — 180 — Cycles
Replicate Out to Detect Last Bit (1) tPRD(L) — 461 — Cycles
Replicate Out to Swap In (1) tPRS — 510 — Cycles
Replicate Delay Time (3) DR -10 — 20 Degrees
Replicate Cut Pulse Width WRC 210 280 350 ns
Replicate Transfer Pulse Width tWRT 80 100 120 Degrees
MAP READ AND WRITE CYCLE TIMING

Parameter Symbol Min Typ Max - Unit
Map Replicate to Detect tPMRD — 188 — Cycles
Generate to Map Loop #1 Transfer TPGT1 — 308 — Cyclés
Generate to Map Loop #2 Transfer tPGT2 — 305 — Cycles
Map Loop Transfer-in to Replicate tPTR —_ 516 — Cycles
Map Replicate Delay Time (3) tDRM -10 — 20 Degrees
Map Replicate Cut Pulse Width tWRCM 210 280 350 ns
Map Replicate Transfer Pulse Width tWRTM 80 100 120 Degrees
Map Transfer-In Delay Time tDTM 270 —_ 330 Degrees
Map Transfer-in Pulse Width tWTM 200 220 240 Degrees

*  All pulses to héve rise and fall times < 80 ns {10%-90% of peak amplitude} unless otherwise noted.
(1) Propagation times are defined from the beginning of the cycle in which the first signal occurs to the beginning of the cycle in which the second

signal occurs.

{2) Data is non-volatile at the end of the cycle in which the swap current is turned off.

{3} These parameter limits are guaranteed when the device is driven with the X and Y current shown in Figure 4. Deviations from these drive
conditions may cause these limits to change in absolute angle, but the phase range (max-min) will remain as specified.

(4) Generate pulse width is defined from 50% amplitude on the rising edge to 80% amplitude on the fatling edge.
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Y
Coil
Current

FIGURE 4 — TEST CONDITIONS — X AND Y CURRENT WAVEFORMS

0* Tg0e

180°

o 360°
270° =0°

856.5°

Gen
SWAP

Detect

Cycles

Gen
XFER
RMAP
Detect

Cycles

Data Loops
WRITE

—Jli—ﬂ- ’J-li——
Map I.odp

S | I |

Map 1 : 308

Map 2 : 305

175.5°
FIGURE 5
Control Timing
~——— READ ———»
Same Location -
’ 282 Pulses, 1 Per Cycle
1 Pulse .
M -
» 1 Puise
_‘___.ﬂ_ﬂ_ _ﬂ_. 282 Bits, 1 Per Cycle
514 180 —»e— 281
- . ’ Each function
] | | | | ] : 512 Pulses,
” ” l | 1 Per
_-'n n n 2 Cycles

516 + 1024n

188—.‘

where ni-is an‘integer =1 S
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FIGURE 6 — X, Y COIL TIMING

-180° -90° 0° 90° 180° 270° 360°(0°) 90* 180 270° 360
| | o
CURRENT PHASE REQUIREMENTS
X Coil """ T~ \r\//
Y Coil
/ r/
' [—1tDG ——»] G
s -
Generate
t - + I7
B DS >/ SWAP
SWAP - l | ] ws
Map 1
Transfer \ WTM—-———-»K
e — IDTM————————3\ A -
tWRC—¥ |
Replicate tWRT IRC. IRCM
Map 'WRCM tWRTM IRT. IRTM
Replicate 3
N
tDR
L tgo——— VOH
Detector tDRM 1/ Y
Strobe | oL
Timing Measurements
—— WX ~——
Typical
Coil
i VON
Driver _|/ 50% N 50%
Input N VOFF
Voltage | tD |
Current 50% N 50% ON
Pulse tw > 10FF
Signat
Being
Measured P— Magnetic Cycle ——————{

MECHANICAL SPECIFICATION

Package

TIMING OF PULSES WITHIN A CYCLE

Mechanical Data

The MBM2256 device is a 16-pin dual-in-line package. Package Size
The die is mounted on a printed circuit board carrier

attached to a beryllium copper leadframe and encap-
sulated in plastic compound. Two orthogonal coils and

Package Weight

a pair of permanent magnets enclose the die and the
whole device is molded into a Mumetal shield. A Z coil
is included in the device to facilitate testing and ex-
tended temperature range operation.

12-11

1.16x 1.10 x 0.36 in
(29.2 x 27.9 x 9.14) mm

28 gm.




Bubble

MBM2256

Temperature Ranges

ENVIRONMENTAL SPECIFICATION

Continuous operation at 125 kHz. Case temperature
0° to 70°C. Non-operating, non-volatile storage —40° to

100°C.

External Magnetic Fields

When subjected to an external magnetic field of 20 -

Oe maximum in any direction, the device will continue
to operate satisfactorily as long as the parameters are
kept within the range specified in this document..

Screen Tests
Die Visual

Stabilization
Bake

Temperature
Cycling

External Visual

All Parts 100%

100X Inspection consistent with
MIL-883B, Method 2010, Cond. B
As per MIL-STD-883B, Method 1008,
Condition C, 150°C for 24 hours
As per MIL-STD-883B, Method 1010,
Condition B, 10 cycles —55°C —
125°C

MIL-883B, Method 2009

Qualification Testing
Bond Strength

Mechanical
Shock

- Variable
Frequency

Thermal Shock

Moisture
Resistance

Resistance to
Solvent

Solderability
Lead Integrity
Flammability
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MIL-883B, Method 2011.3, Condi-
tion D

MIL-883B, Method 2002, Condition
B: 1,500G for 0.5 ms

MiL-883, Method 2007, Condition
A: 20-2,000 Hz for 4 mins.; peak at
20 G's.

MIL-883, Method 1011.3, Condition
B: —55°C to 125°C, 15 cycles

MIL-883B, Method D 1004.3
MIL-883B, Method 2015.1

MIL-883B, Method 2003.2
MIL-883B, Method 2004.3
Needle Flame, IEC 695-2-2



@ MOTOROLA MBM2011A

l - Advance Information |
GENERAL DESCRIPTION _ MMX1BIT
The MBM2011A is a 1,048,576 (220) bit magnetic bubble mem- MAGNETIC BUBBLE

ory device. All required magnetic components, including per- MEMORY DEVICE
manent magnets, the drive field coils and protective magnetic o

shield are integral parts of the device. The package is a 1.15 x 1.10 '
x 0.36 inch 16-pin DIP. )

The architecture of the MBM2011A features a double-period
btock-replicate organization with swap gates on the input track.
Data storage is organized as 512 storage loops of 2,048 bits each.
Additional loops are provided to store the error correction code
and as redundant (oops. In one of two dedicated map loops on-
chip the redundant map loop data is stored.

The MBM2011A magnetic bubble memory can be operated syn-
chronously or asynchronously. Average access time to a page of
data is less than 11.5 ms at 100 kHz. Data transfer rate is 100
kilobits per second at 100 kHz. Average power dissipation at 100
kHz is 1.0 W. The device will operate over a case temperature
range of 0°C to 70°C, and data is retained without power from
—40°C to 100°C. . '

The device is fabricated using a pseudo-planar process to im-
prove operating margins as wel! as to enhance reliability. The use
of CrCuCr in the conductor elements insures excellent conductiv-
ity while greatly increasing resistance to problems associated with
electromigration.

FEATURES
o Non-volatile ® On-Chip Redundant Loop Map
® High Density ® Swap Gates
@ Solid State ® Block Replicate
® Low Power ® Error Correction Code Storage
e Start/Stop Capability ® 16-pin Dual-in-Line Package
® Page-Oriented Access

PIN ASSIGNMENTS

\J
xcol -[1] ® [16] Replicate ~

XCoit + [2] [15) swap +
Y Coil — E : E Geqerate -

Y Coil + E _Tg] Generate +
(A Gnd) (5] 2] swaP —
De‘tgtci{l:r 6 ) E'}\?A:&icate -
R%fgtr:&%er 7 9 r':(,:a??icate +
Com%%gc(t?_r’ 8 :9] Replicate +

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS

Characteristics _ Min Max . Units
Operating Temperature (Case) (T) 0 70 °C
Non-Volatile Storage Temperature -40 100 °C
Storage Temperature . -40 120 °C
External Magnetic Field — 20 . Oe
| Peak Current in X Coil* — 900 mA
Peak Current in Y Coil* — 1,100 mA
Peak Current in Z Coil* - 3,000 mAdc
Peak Replicate Current — 25 mAdc
Peak Generate Current . — 35 mAdc
Peak Swap Current . — 15 mAdc
Peak Detector Current — 5.0 mAdc
Coil Disturb'Current with Data Retention —_ 10 mAdc
Interelement Voltage — 55 ! \

*These peak currents are allowed subject to the device temperature not exceeding the temperature limits.

ELECTRICAL CHARACTERISTICS (T¢ = 0°C, rotatlng field frequency (fg) = 100 kHz)
FUNCTION CURRENTS

Characteristics Symbol Min Typ Max Units
Generate Current I 190 — 230 mA
Swap Current Is 16 — 20 mA
Data Replicate Cut Current at Tc = 25°C (Note 1) IRC(25) 134 144 164 mA
Data Replicate Transfer Current IRT 30 - —_ 40 mA
Map Replicate Cut Current at Tc = 25°C (Note 1) IRCM(25) 67 72 | 77 mA
Map Replicate Transfer Current IRTM 16 — 20 mA
Map Transfer In Current ] ™ -16 — .} ~20 mA
Detector Current DA/ 'DR 38 40 4.2 mA
Temperature Coefficient of Cut Current (Map and Data) Referenced to aRC -032 |-034 |(-036 %I°C

Value at Tg = 25°C (Note 1)

Note 1: Map and Data replicate cut currents requnre (emperature compensation. The current at any case ternperature, Tc. is given by:

) IRC(T) = IRC(26 11 + 7= (T 25)] 0 < T < 70°C IRCM(T) = |RCM(25) &l +' m (T-25)] 0 =T < 70°C
COIL DRIVES (See Figure 2)
Characteristics Symbol Min Typ Max Units

Coil Driver Supply Voltage Vy, Vl 1.4 12 12.6 \")
Coil Driver Switch on Resistance Ron 0.7 — 1.8 Q

(2 switches in series)
Coil Driver Clamp Diode Drop Velamp — — 1.6 A

(2 diodes in series)

X Coil Peak Current Ixp — 650 — mA
{Lx = nom, Vi = nom) :
(Ron Velamp = nom)
Y Coil Peak Current yp — 740 mA
(Ly = nom, Vy, = nom)
(Ron. Vclamp = nom)

Coil Current Offset Ixor yo -10 — 10 mA
Stop Current Overshoot Iso — - +10 mA
-0
Total Coil Power Pc — — 14 w
Z-Coil Sensitivity - 26.5 - Oe/A
Z-Coil Current to Simultaneously Erase All Data Stored lzap 2.0 — —_ A
Rotating Field On 3.0 — —_
Rotating Field Off
Duration of Erase Current 1ZAP 0.5 — 10 ms
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SCOPE

This specification describes the magnetic, electrical,
mechanical and environmental parameters of the 1Mbit
magnetic bubble device, MBM2011A as manufactured
by Motorola inc.

DEVICE ORGANIZATION
The 1Mbit bubble memory chip uses a block-replicate

~organization with swap gates on the input track. The

storage area is arranged as 512 storage loops each, with
2,048 bit locations. Additional loops are provided for
error correction (12), and defect tolerance (60), giving
a total of 584 loops. Data is written and read at the clock
frequency which is the rotating field frequency. Figure
1 is a schematic diagram of the 1Mbit chip.

FIGURE 2 — X, Y COIL DRIVE

Vi Vy

FET
Switch

X_Y Coil ]

-—_I__Ground
(a.) TYPICAL DRIVE CIRCUIT

Data Input

To write into the device, the single generator is pulsed
and the data pattern is propagated along the double
period input track until it aligns with the storage loops.
Operating the swap gates transfers the new data into
the storage loops such that consecutive bits go into
adjacent loops and simultaneously transfer out the old
data.

T A xp lyp

Data Output

To read data, the replicate gate is pulsed and one bit
is replicated from each loop into the double period out-
put track. The data then propagates along the output
track and through the detector such that data is read
out at the clock frequency.

Redundancy

Of the 584 storage loops, 512 are ailocated for data,
12 for error correction and 60 for redundancy. These 60
loops are used to mask inoperable minor loops and
improve performance. Sixty loops are always declared
redundant. Data should not be written into the redun-
dant loops.

Redundancy Map

In addition to the 584 storage loops, the chip contains
two map loops. These loops-have their own transfer-in
and replicate gates but share the generator and detector
with the storage loops. Only one loop is required and
is chosen at final test. The chosen loop is used to store
the data which identifies the redundant loop map. A
‘one’ designates a usable loop; a ‘zero,” a non-usable
loop. Preceding this map code is a stream of 64 ‘zeros’
followed by a ‘one’ and a ‘zero’ which may be used to
synchronize the external control circuitry with the mem-
ory. The map loop used for storage of the redundancy
information is also identified in the code (see “Coding
of Redundancy Map”’). Since only alternate bit positions
are written into the map loop to enhance reliability, in-
tervening bits are always zero and are ignored during
read (see “Map Read Operation”).

The redundancy map is also printed on the label of
each device using hexadecimal format. Two digits are
used per loop. Instead of providing the absolute loop
number, the incremental difference between non-
usable loops is printed. For example, if the first bad loop
is #7, and the next two are 19 and 23, the sequence
070C04 will be printed on the label. This format allows
for an incremental difference between two non-usable
loops of up to 255 (FF). Loop #292 is not connected in
the 1Mbit device and is always declared bad.

Coit [
Current
Ixp: lyp

t=20 2.5 us 5.0 us 7.5 us 10 us

(b.) TYPICAL RISE/FALL IMBALANCE DUE TO DRIVE CIRCUIT
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Coding of Redundancy Map. The map loop contains 1024
bits of information in five fields.

Number
of

Pattern Field Bits Notes
MM....MM Map Data 584 (1)
EE...EE Error Correction 12 (2)
LL Loop 2 (3)
uu___.uv User 360 (4)
00....0010 Sync 66 (5)

(1) Each bit corresponds to a data loop in sequence
M = 1 identifies a usable loop (524).
M = 0 identifies a redundant loop (60).

(2) Error correction code used is a fire code applied only to the map
data.

(3) Identifies which map loop contains the redundancy information
01 — loop #1, 10 — loop #2.

(4) This field may contain factory-pertinent information. It will not
contain a duplicateof the sync pattern.

(5) The sync pattern is used to locate the beginning of the map data
field and identifies data page zero.

Organizational Specifications

Bits/Loop 2,048
Total Data Loops 584
Usable Data Loops 524
Error Correction Loops 12
User Data Loops 512

Total User Storage

1,048,576 bits
Map Loops 2

INTERFACE IMPEDANCES

FUNCTIONAL DESCRIPTION

Write Data Operation

Writing data is accomplished by generating a pattern
with a series of pulses applied to pins 13 and 14, starting
tpgsF before the swap operation. As the device contin-
ues to cycle after all data is generated, the new data
and the old will be aligned at the swap gates after tpgg.
A swap pulse is applied to pins 12 and 15 at this time,
swapping the new data in and the old data out. The old
data are propagated out and discarded beyond the ac-
tive area.

Note: In order to ensure correct device operation, it is
essential that at least one empty bit position follows the
last bit of a data block. :

Read Data Operation

To read data, the device must be cycled until the de-
sired page is aligned with the replicate gates on the
output side of the storage loops. A replicate cut pulse
is applied to pins 9 and 16 to duplicate the page. This
is immediately followed by a replicate transfer pulse
which causes the duplicate bubbles to propagate into
the output track.

Detection occurs when a bubbie passes under the
magnetoresistive detector element. The bubble’s mag-
netic field causes the detector element to change resis-
tance. By passing a constant current through the de-
tector, this is converted to a voltage signal. A dummy
detector which is not influenced by magnetic bubbles
is used to cancel the background magnetoresistive
signal.

Output bubbles are discarded beyond the active area
after detection. A complete page is read in tprpL.

Characteristics Symbol Min Typ Max Units
Generate (2) G 4.0 — 1 Q
Swap (2) rs 500 — 1150 Q
Replicate (2) R 90 — 160 Q
Map Replicate (Includes Map Transfer-In) (2) ™ 28 - 65 Q
Detector (Active and Reference) (2) RDA. DR 900 — 2000 Q
Detector Active/Reference Ratio 0.985 — 1.015
X Coil Inductance Ly 41 — 44 uH
Y Coil inductance Ly 36 — 39 uH
Z Coil Inductance L, 25 — 35 pH
X Coil dc Resistance rx — 33 - Q
Non-Operating, 25°C
Y Coil dc Resistance ry — 1.5 — Q
Non-Operating, 25°C
Z Coil dc Resistance rz — 0.75 — Q
Non-Operating, 25°C
X Coil’ac Resistance (2) rx 3.3 — 5.3 Q
Y Coil ac Resistance (2) ry .21 —_ 3.9 Q

NOTE:
{2) TC(min) = 0°C, non-operating
TC(max) = 70° C, operating

12-17




Bubble

MBM2011A

OUTPUT SIGNALS (T¢ = 0°C to 70°C, f, = 100 kHz)

Characteristic Symbol Min Typ Max Units’
Common-Mode Output Signal Vem - — 50 mV
{ipa = IDR = 4.0 mA)
Differential Peak-to-Peak Output Voltage {See Note 1)
Ig = 4.0 mA, See Figure 1 for measurement details)
Logic 1 : VOoH TBD - — mV
Bubble, Present
Logic O VoL — - TBD mV
No Bubble
Signal Strobe Leading Edge Phase tso 191 Degrees
Signal Strobe Trailing Edge Phase tsc 258 Degrees
Logic 1 Valid Window t1v 50 ns

Note 1: VOH is defined as the difference between the most negative and the most positive signal excursions which occur within the phase window
tso t0 tgc when a bubble is being detected. VQL is smnlarly defined for the case of no bubble being detected. See Figure 3.

FIGURE 3
o 90° 180° 270° 0 20° 180° 270° o
tso t?c
tso tsc vl 1
| l Ry
| | T =
i A ! | \‘\
|
|
7~ 1\ N ATN

e

VOH

Bubble Present = '1'——»‘

(a) DETECTOR BRIDGE OUTPUT

+12V

Scope Input impedance:

Reference & Active i g'g QF
Detector T Detector < 30p
+
Differen- [ | 3g:£itz
—| tial Probe |
oscope

Common-Mode Rejection:
= 60 dB

Frequency Response:
= 5.0 MHz

(b) MEASUREMENT SETUP

Map Read Operation )

To read the contents of the map, a series of alternate
cycle map replicate pulses is applied to pins 10 and 11.
Data will be available after tpprp. ‘Since map data is
only loaded into alternate positions: in the loop, one
pass may result in no data. In this case, the procedure
is repeated after delaying one cycle. The outputs from
the two map loops are merged, but only one loop con-
tains data. See “Coding of Redundancy Map Loops” for
decoding information.
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Map Write Operation

Writing the map loop is accomplished by generating a series of negative map transfer pulses on alternate
map information as normal data on alternate cycles. cycles. Selecting tpGT1 writes into map loop 1, selecting
After tpgT1 of tpGT2. pins 10 and 11 are pulsed with tpGT2 Writes into map loop 2.

TIMING CHARACTERISTICS T¢ = 0°C to 70°C, fo = 100 kHz. See Figure 4 for test conditions. All control pulses to have rise and
fall times < 80 ns {10%-90% of pk amplitude) unless otherwise noted. All pulsewidths measured at 50% amplitude unless
otherwise noted.

WRITE CYCLE TIMING

Characteristic Symbol Min Typ Max Units
Generate First Bit to Swap In (1) tPGS(F) — 597 — Cycles
Generate Last Bit to Swap In (1) TPGS(L) — 14 — Cycles
Swap In to Replicate Out (1) ) tPSR - 1026 —_ Cycles
Swap In to Non-Volatile Storage (2) tPs — 2 — Cycles
Generate Delay Time (3) DG 70 120 Degrees
Generate Pulse Width (4) WG 100 150 200 ns
Generate Fall Time tFG 200 400 ns

(80%-90% of pk Amplitude)

Swap Delay Time (3) DS 270 330 Degrees
Swap Pulse Width tws 340 370 400 Degrees
READ CYCLE TIMING
Replicate Out to Detect First Bit (1) tPRD(F) — 91 — Cycles
Replicate Out to Detect Last Bit (1) tPRD(L) — 674 -—_ Cycles
Replicate Out to Swap In (1) tPRS — 1022 — Cycles
Replicate Delay Time (3) tpR 0 12 Degrees
Replicate Cut Pulse Width tWRC 50 75 100 ns
Replicate Transfer Pulse Width tWRT 80 100 120 Degrees

MAP READ AND WRITE CYCLE TIMING

Characteristic Symbol Min Typ Max Units

Map Replicate to Detect tPMRD — 97 — Cycles
Generate to Map Loop # 1 Transfer tPGT1 — 608 — Cycles
Generate to Map Loop #2 Transfer tPGT2 — 605 —_ Cycles
Map Loop Transfer-In to Replicate tPTR — 1028 — Cycles
Map Replicate Delay Time (3) tDRM 0 - 12 Degrees
Map Replicate Cut Pulse Width tWRCM 50 75 100 ns

Map Replicate Transfer Pulse Width tWRTM 80 100 120 Degrees
Map Transfer-In Delay Time tDTM 270 — 330 Degrees
Map Transfer-In Pulse Width tWTM 200 220 240 Degrees

NOTES: (1) Propagation times are defined from the beginning of the cycle in‘which the first signal occurs to the beginning of the cycle in which the
second signal occurs.
(2) Data is non-volatile at the end of the cycle in which the swap current is turned off.
{3) These parameter limits are guaranteed when the device is driven with the X and Y current shown in Figure 4. Deviations from these drive
conditions may cause these limits to change in absolute angle, but the phase range {max.-min.} will remain as specified.
(4) Generate pulse width is defined from 50% amplitude on the rising edge to 90% amplitude on the falling edge.
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FIGURE 4 — TEST CONDITIONS — X AND Y CURRENT WAVEFORMS
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FIGURE 6 — X, Y COIL TIMING
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TIMING OF PULSES WITHIN A CYCLE

MECHANICAL SPECIFICATION

Package Mechanical Data

The MBM2011A device is a 16-pin dual-in-line pack- Package Size 1.15x 1.10 x 0.36 in
age. The die is mounted on a printed circuit board car- (29.2 x 27.9 x 9.14) mm
rier attached to a beryllium copper leadframe and en- Package Weight 28 gm.

capsulated in plastic compound. Two orthogonai coils
and a pair of permanent magnets enclose the die and
the whole device is molded into a Mumetal shield. A Z
coil is included in the device to facilitate testing and
extended temperature range operation.
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ENVIRONMENTAL SPECIFICATION

Temperature Ranges
(See “Absolute Maximum Ratings”).

External Magnetic Fields

When subjected to an external magnetic field of 20
Oe maximum in any direction the device will continue
to operate satisfactorily as long as the parameters are
kept within the range specified in this document.

Screen Tests
Die Visual

Stabilization
Bake

Temperature
Cycling

External Visual

All Parts 100% .
100X Inspection consistent with
MIL-883B, Method 2010, Cond. B
As per MIL-STD-883B, Method 1008,
Condition C, 150°C for 24 hours
As per MIL-STD-883B, Method 1010,
Condition B, 10 cycles —55°C —
125°C

MIL-883B, Method 2009

Qualification Testing
Bond Strength

Mechanical
Shock

Variable
Frequency

Thermal Shock

Moisture
Resistance

Resistance to
Solvent
Solderability
Lead Integrity
Flammability
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MIL-883B, Method 2011.3, Condi-
tion D

MIL-883B, Method 2002, Condition
B: 1,500G for 0.5 ms

MIL-883, Method 2007, Condition
A: 20-2,000 Hz for 4 mins.; peak at
20 G's.

MIL-883, Method 1011.3, Condition
B: —55°C to 125°C, 15 cycles
MIL-883B, Method D 1004.3

MIL-883B, Method 2015.1

MIL-883B, Method 2003.2
MIL-883B, Method 2004.3
Needle Fiame, IEC 695-2-2
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MC34044

Advance Information

GENERAL DESCRIPTION

The MC34044 Bubble Memory Sense Amplifier is a monolithic
bipolar linear integrated circuit which amplifies and detects the
differential output signal of a magnetic bubble memory device.
Peak-to-peak sensing is performed within a selected time window,
thus rejecting noise which occurs outside that window. The Sense
Amplifier circuit includes two:matched, programmable current
sinks. which provide constant-current detector operation. The
Sense threshold is externally selectable. The MC34044 is pack-
aged in a 14-pin dual in-line package.

FEATURES

® True Peak-to-Peak Sensing

¢ Independent Time Windows for Negative and Positive Peak

Detection Permit Rejection of Unwanted Signal Noise

Constant Current Detector Operation — Currents Set by Exter-

nal Precision Resistor

One of Three Preset Threshold Levels Selectable by User

Linear Threshold Control from External Source Optional

Noise Compensation Capacitor Reduces Susceptibility to Power

Supply Noise

® Chip Select Input and Three-State Output for Multiple-Bubble
Systems

BUBBLE MEMORY
SENSE AMPLIFIER

14

©In+ O—

oo S

Gnd O

+

fn- 0 /

FIGURE 1 — BUBBLE MEMORY SENSE AMPLIFIER
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FUNCTIONAL DIAGRAM
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Search Hold
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This document contains information on a new product. Specifications and information herein

are subject to change without notice.
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PIN ASSIGNMENT
14-pin Dual In-line Package: 0.3-inch row spacing
also 14-lead Flat-Pack

s[] e
Outz

GndE

.

1—_41 Clamp
E Strobe
E Gnd

vop[a 1IN+
Comp|5 E IN-

VRer[6]
. CSETE]‘

E Gnd
E] TseT

 PIN DESCRIPTIONS

Output (three-state)

ouT — Data Output — following the trailing edge
of STROBE, indicates the state of the de-
tected signal during the STROBE — high if
the signal exceeded the threshold, low
otherwise. Held in high-impedance state
when CS is high.

ABSOLUTE MAXIMUM RATINGS*

Supplies and Miscellaneous
Vbp -— Power supply voltage.

VREF — Reference voltage for bias current and
threshold.

GND(3) — System ground (three pins).

CSET  — Detector current set resistor.

TSET  — Threshold select.

COMP — Noise compensation capacitor.

Inputs

CcS — Chip Select — enables the three-state data
_ output.

IN+ — Differential sense signal input — negative

IN - peak detect and threshold are with respect

to the indicated polarities. Also provides the
detector bias currents.

CLAMP — Enables negative peak detection and acti-
vates peak hold function.

STROBE — Enables threshold comparator for positive
peak detection. Trailing edge resets peak-
hold function and enables OUT .signal
change.

Characteristic Value Unit
Storage Temperature’ —65to +150 °C
Ambient temperature with power applied
Commercial Device Oto +70 °C
Extended-temperature Device -55t0 +125 °C
Voltage — Vpp, IN+, IN— to GND -0.2to +20 Volts
Voltage — any other pin to GND —-0.2to +6.0 Volts
Power dissipation TBD Watts

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to the device. Proper operation of the device requires that
it be limited to the conditions specified under DC Electrical Characteristics.

DC ELECTRICAL CHARACTERISTICS (Ta = 0to 70°C, VRgf = 2.50 V =1%)

Parameter Symbol Min Max Unit
Power Supply Voltage Vpbp 10.8 18 Volts
Power Supply Current IbpD — 25 mA
(Excludes Ip) ’ ’
Current from VRgf IREF . — 0.1lp+0.2 mA
(VREF = 2.525 V)
Logic High in Voltage VIH ‘ 2.0 — Volts
Logic Low in Voltage ViL — 0.8 Volts
Logic High Out Voltage VOH 27 — Volts
(lo = —4.0 mA)
Logic Low Out Voitage VoL — 0.4 Volts
(lo = 1.6 mA)
Logic High In Current IH - 20 wA
V=27V
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DC ELECTRICAL CHARACTERISTICS (Tp = 0to 70°C, VRef = 2.50 V = 1%)

Parameter Symbol Min Max Unit
Logic Low In Current iL — -1.6 mA
(Vi = 04V)
Output Off-State Current oz -20 20 nA
(Vo =04 -27V)
Detector Current D 10*VRer/RSET =10%
Detector Current Mismatch IDM — 2% —
IN+, IN- DC Voltage VICR 3.0 Vg-3.0 Volts
Differential DC IN Volts VIND — 200 mV
AC Common-Mode IN Volts Vicm — 200 mV
Low Threshold Voltage V1L T8D TBD mV
(VTSET = VREF)
Nominal Threshold Voltage VTN J TBD 8D mvV
(TSET pin open)
High Threshold Voltage VTH { TBD TBD mVv
(VTSET = 0.0V)
Note 1: Includes 1% tolerance on RGgT.
AC ELECTRICAL CHARACTERISTIC (Tp = 0 to 70°C)
Parameter Symbol Min Max Unit
CS to OUT tco — 300 ns
CS to OUT Disable tcz — 300 ns
STROBE to OUT Change tsO — 300 ns
Delay Differential IN to Comparator Output td — 300 ns

OPERATION

Detection of a magnetic bubble within the memory
device utilizes the magnetoresistive effect whereby a
bubble passing beneath the detector element causes a
change in its resistance. By passing a constant current
through the detector, this resistance change can be
sensed as a voltage change. A matched reference ele-
ment which is not in the path of the bubble permits the
use of differential sensing to cancel noise introduced
by the rotating field. ‘

The Sense Amplifier circuit contains matched con-
stant-current sinks for the active and reference detector
elements. These elements should be connected beween
the supply voltage and the IN+ and IN— pins respec-
tively. These pins are connected internally to the current
sinks. The current levels are matched and are set by
meeans of a precision resistor connected externally be-
tween the CSET pin and ground. A thermistor may be
used to provide a temperature-compensated detector
current if required for extended-temperature operation
of the magnetic bubble memory.

A differential amplifier across the two detector ele-
ments amplifies the bubble signal. The difference signal
is fed to a negative peak detect-and-hold circuit, and to
another difference amplifier. The difference between
the signal and the negative peak is fed to a voltage
comparator where it is compared to a threshold voltage.
A signal which exceeds the threshold indicates the pas-

sage of a bubble beneath the detector. One of three pre-
determined threshold voitages can be selected by con-
necting the TSET pin to VRgF or to GND or leaving it
open. For extended-temperature operation, linear con-
trol of the threshold can be accomplished by applying
a linear voltage to TSET.

Timing is provided through the CLAMP and STROBE
inputs. CLAMP enables the negative-peak detector. The
most-negative voltage appearing while CLAMP is high
is stored until the trailing edge of STROBE. The output
of the threshold comparator is enabled while STROBE
is high. if the signal exceeds the negative peak by the
threshold amount at any time while STROBE is high, a
ONE is detected and latched. The output pin changes
state at the trailing edge of STROBE. CLAMP and
STROBE may be connected together and driven with a
single signal. N

The COMP pin may be used to reduce the effect of
power supply noise on the detector. A capacitor con-
nected between COMP and Vpp increased the supply
rejection performance of the internal regulator with
respect to noise present on Vpp. The best value will
depend upon the individual system, and is typically
0.1 uF. )

The Chip Select (CS) input is active-low. When CS is
false (high) the three-state data output (OUT) is placed
in the high-impedance state. Several Sense Amplifiers
may have their OUT pins connected together with only
one circuit enabled at a time via the CS pin.
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FIGURE 2 — SIGNAL WAVEFORMS
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@ MOTOROLA MC34046S
MC34047S

L Advance Information |
SINGLE
GENERAL DESCRIPTION BUBBLE MEMORY

The MC34046S and MC34047S Single Bubble Memory Opera- OPERATION DRIVERS
tion Drivers are monolithic bipolar linear integrated circuits which :

generate controlled-current pulses for the generate, swap, repli-
cate and map-loop operations in a magnetic bubble memory de-
vice. The MC34046S and MC34047S are pin-compatible and spe-
cifically designed to drive the Motorola MBM2256 (256-kilobit)
and MBM2011 (one-megabit) bubble memories respectively. They
differ only in the amplitudes of the current pulses generated. Each
Operation Driver can drive one bubble memory. Basic control/
timing signals are input to the Operation Driver from the bubble
memory controlier. Each circuit contains a voltage booster to pro-
vide the high-voltage required by the swap and replicate circuits.
Under-voltage detection prevents operation until this supply has
reached its proper level. The circuits are packaged in 28-pin, 0.6
inch wide dual in-line packages. .

FEATURES
® Single Bubble Memory Drive Capability
o Controlled-current Sinks Assure Proper Currents Independent {
of Variations in Bubble Gate Resistances
® Currents Independently Set by External Precision Resistors PIN ASSIGNMENTS
® Temperature Compensation of Currents Via External Thermis- ~_
tor if Desired Gen E: Y E] SYNC
® GENERATE Pulse Specially Shaped to Prevent Multiple Bubble ):I
Generation DiNz[2] Z7jcs
® Pulse Time-out Circuit Protects Against Physical Damage in the DINY E ?_é] SWAP
Event of a Stuck Input Timing Signal
-_— . GSET[4] [25] RMAP
® On-chip High-voltage Source — System Interlocked until Proper
Voltage is Present 1GEN2 5 | 24| Rep
@ Chip Select Input for Multiple-bubble Systems IGEN‘I[E 23| cUT
® Full Map Loop Read and Write Operation [j :]
Gnd |7 22| PDNO
IND 8] 121] VRer
ABSOLUTE MAXIMUM RATINGS* vee E :2_—(1] vee
Ch isti i
aracteristic Value Unit VBOOST E E] SWSET
- Storage Temperature —65to +150 °C
Ambient Temperature with power applied ISWAP E E] TOSET
Commercial Device 0to +70 °C
12 17
Extended-temperature Device TBD to +85 °C lREPE :] Gnd
Voltage — VBoosT. IND. IREP, ISWAP —0.21t0 +35 Volts Gnd i3] [16] IMAP
Voltage — IGEN1, IGEN2, IMAP -0.2t0 +20 Volts RCsET [14] [15]Gnd
Voltage — V¢ -0.2t0 +7.0 Volts
Voltage — any other pin to GND -0.2to +6.0 Volts i .
28-pin Dual In-line
Power dissipation TBD Watts Package: 0.6-inch row spacing

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to
the device. Proper operation of the device requires that it be limited to the conditions
specified under DC Electrical Characteristics.

This document contains information on a new product. Specifications and information herein
are subject to change without notice
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Inputs
o}

DiN1
N2
SYNC
GEN
SWAP
REP
RMAP
cut

Outputs
IGEN1
IGEN2

ISWAP
IREP
IMAP
FDNO

PIN DESCRIPTIONS

Chip Select — enables the Operation
Driver.

Data inputs (two channels).

Data input clock (rising edge).

Trigger for GENERATE current pulses.
Enable SWAP current pulse.

Enable REPLICATE current pulse.
Enable MAP-REPLICATE current pulse.

Timing for CUT portion of REPLICATE and
MAP-REPLICATE current puises.

— "GENERATE current pulses {two channels}.

SWAP current.pulse.
REPLICATE current pulse.
MAP-REPLICATE current pulse.

Power Down Output — indicates that
VBOOST is below its minimum operating
value.

Supplies and Miscellaneous

GSET
SWSET
TOSET
RCSET

Veel2)
VREF

VBOOS
IND

GND(4)

T —

GENERATE current set.
SWAP current set.
REPLICATE-TRANSFER current set.

REPLICATE-CUT current set (adds to
TRANSFER current).

Power supply voltage (2 pins).
Reference voltage used to set currents.
High-voltage power supply output.

Inductor and diode used in voltage-boost
circuit (see application diagram).

System Ground (4 pins).

FIGURE 1 — FUNCTIONAL DIAGRAM
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MC34046S-MC34047S

DC ELECTRICAL CHARACTERISTICS (TA = 0 to 70°C, VRgp = 2.50 V =1%)

Parameter Symbol Min Max Unit
Power Supply Voltage Vee 4.75 5.25 Volts
Power Supply Current Icc — 100 mA
Current from VRgf IREF — 2.0 mA
(VREF = 2.475 V)
Boost Supply Voltage VBOOST 28 35 Volts |
Logic High In Voltage VIH 2.0 — Volts
Logic Low n Voitage VIL — 0.8 Volts
Logic Low Out Voltage VoL — 0.4 Voits
{lo = 4.0 mA)
Logic High in Current iH — 10 KA
V| =27V)
Logic Low In Current e — -1.6 mA
V) =04V)
Output Leakage Current oL R 100 nA
(Output Off)
IREP, ISWAP Saturation VSATH — 6.0 Volts
Saturation Voltage — Other Outs VSATL — 3.0 Volts

Note: The Bubble Memory Controller WRITE MAP command should not be executed more often than once per second, or.the Operation Driver
maximum power dissipation limit will be exceeded.

MC34046S ONLY (VR = 2.50 V = 1%, Current Set Resistors = 6.04 k) * 1% each)

Characteristic Symbol Min Max Unit
Generate Current G 180 220 mA
SWAP Current lsw 25 31 mA
REPL-Transfer Current IRT 28 42 mA
REPL-Cut Current (Note 1) IRC 75 95 mA
MAP-REP-Transfer Current : MT 28 42 mA
MAP-REP-CUT Current (Note 1) IMmc 75 95 mA

MC34047S ONLY (Vggg = 2.50 V +1%, Current Set Resistors = 6.19 kQ = 1% each)

Generate Current G 190 230 mA
SWAP Current lsw 16 20 mA
REPL-Transfer Current IRT 30 40 mA
REPL-CUT Current {Note 1) IRC 130 |- 150 mA
MAP-REP-Transfer Current . IMT 16 20 mA
MAP-REP-CUT Current (Note 1) IMmct 65 75 mA

Note 1: CUT current is the sum of the currents determined by the resistors connected to TOSET and RCSET.

AC ELECTRICAL CHARACTERISTICS (Tp = 0 to 70°C)

Parameter Symbol Min Max Unit
DIN Setup Time DSuU 50 — ns
DIN Hold Time tDH 50 — ns
CUT Current Risetime tCR — 50 ns
(MC34047S only)
Other Out Current Rise | i — 100 ns
IGEN Current Fall tGF 200 400 ns
CUT Current Falitime tcF — 100 ns
(MC34047S only)
Other Out Current Fall tg — 200 ns
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AC ELECTRICAL CHARACTERISTICS (Continued)

Parameter Symbol Min Max Unit
IGEN Pulse Width tGW 50 200 ns
CS to any Output tcso — 250 ns
GEN to IGENx Delay tGGO — 200 ns
SWAP to ISWAP Delay 1SS0 — 160 ns
Other In-Out Delays t10 — 100 ns
SWAP Time-out tSTO — 80 uS
REPL-Transfer Time-out tTTO — 50 uS
REPL-CUT Time-out tCTO — 4.0 ns
GEN to SYNC tGS 1.1 — uS

OPERATION

The magnetic bubble memory device requires a se-
ries of current pulses of proper timing, amplitude, and
shape to generate and route the bubbles. These pulses

are produced by the Operation Driver in response to -

signals generated by the controller.

The generate pulse creates a bubble in the input track.
It is a fixed-width pulse triggered by the rising edge of
the GEN input. A controlled fall time prevents multiple-
bubble generation which can occur if the trailing edge
is too sharp. Two generate outputs, IGEN1 and IGEN2,
can drive separate bubble devices. They are independ-
ently enabled by data signals received on DIN1 and DIN2
respectively. The DIN signals are latched internally on
the rising edge of SYNC prior to the GEN input. A high
level on DINx wili enable IGENX.

The Swap Pulse, ISWAP, causes.an exchange of bub-
bles between the input track and the storage-loop
tracks. It is on when the SWAP input is high. ISWAP is
normally connected to the data swap gate on the bubble
device, but if map loop write capability is required, it
may be connected via a switch, jumpers, etc. to the map
gate.

The replicate function copies bubbles from the
storage-loop tracks onto the output track. A two-step
pulse is used. A high-current, narrow initial portion cuts
the elongated bubble in two; a lower-current, wider
trailing portion transfers the trailing bubbie onto the
output track. Separate outputs are provided for data
replicate, IREP, and map replicate, IMAP. These outputs
are controlled by three input signals: REP or RMAP
when high enables IREP or IMAP respectively; CUT

when high enables the high-current portion of which-
ever puise is simultaneously enabled.

The current levels of the various pulses are set by
means of precision resistors connected externally be-
tween each of four pins and ground:

® GSET controls IGEN1 and IGEN2.
o SWSET controls ISWAP.

® TOSET controls the lower (transfer) level of IREP and
IMAP.

® RCSET controls the initial (cut) portion of IREP and
IMAP. This current is added to that determined by
TOSET.

Temperature compensation of the currents for ex-
tended-temperature operation, can be done by using
thermistor networks on the SET pins.

The Chip Select (CS) input is active high. When it is
false {low) all current outputs are disabled. Since some
of the current pulse levels, if sustained would damage
the bubble device or the driver, a time-out circuit is
included which will shut off any pulse if the input signal
should remain active too long.

The higher resistance of the swap and data replicate
gates requires a higher drive voltage than the normal
power supply, Vpp. This voltage, VROOST: is provided
by an on-chip voltage booster in conjunction with an
external inductor, capacitor, and diode. When VBoOST
is below its specified range the Power Down Output
signal PDNO is held low. This is an open-collector out-
put signal and may be externally wire-ored.
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FIGURE 2 — SIGNAL WAVEFORMS
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Advance Information

GENERAL DESCRIPTION

THE SC42468 Bubble Memory Coil Pre-driver is a monolithic
CMOS integrated circuit which generates control signals for driv-
ing the X and Y field coils of a magnetic bubble memory device.
The coil currents are switched through bridge configurations of
complementary MOS Power FETs which are packaged separately.
Basic control/timing signals are input to the coil pre-driver from
the bubble memory controller.

The Coil Pre-driver also contains under-voltage sensing circuits
for the two bubble memory system power supply voitages. These
circuits provide an interlock signal which can be used to provide
an orderly shut-down so as to prevent loss of data in the event
of a loss of D.C. power. The SC42468 is packaged in a 20-pin dual
in-line package.

FEATURES

® Level Shift from TTL to Coil Drive Voltage

® High Load-Capacitance Drive Capability for Low-On-Resistance
Power FET Coil Drivers

® Coils Grounded When not Operating

o Interlock Disables Operation Driver When Coils are not Being
Driven

e Under-Voitage Detection and Interlock
Chip Select Input for Multiple-Bubble Systems

ABSOLUTE MAXIMUM RATINGS*

Characteristic Value Unit

Storage Temperature -65to +150 °C
Ambient temperature with power a_lpplied

Commercial Device 0to +70 °C

Extended-temperature Device —-55t0 +125 °C
Voltage — Vpp and Coil Drive Outputs -05t0 +15 Volts
Voltage — any other pin to GND -05to +7.0 Volts
Output Driver Current 180 mA
Power dissipation 1.2 Watts

specified under DC Electrical Characteristics.

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to
the device. Proper operation of the device requires that it be limited to the conditions

BUBBLE MEMORY
COIL PREDRIVER
20
1
PIN ASSIGNMENTS
vop[i] @ ~ [20] xa0c
vaoc[2 18] xA0
Gndé (18] X80
YAo[4 [17] xB0C
YBO[5| [16] xB
yBoC[6 [15] xA
yB{7 4 s
YA[8 (73] Vsense
Run[9 [12] VRer
PDNO [E Iﬂ vee

20-pin Dual In-line
Package: 0.3-inch row spacing

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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Inputs
[

XA
XB
YA
YB

— Chip Select— enables operatio
pre-driver.

— X coil positive current enable.
— X coil negative current enable.
— Y coil positive current enable.
— Y coil negative current enable.

and Miscell us

VoD
Vee
VREF

VSENSE
GND

— Coil driver supply voitage.

— Logic supply voltage.

— Reference voltage for sensing
— Vpp sensing input.

— System Ground.

XA

PIN DESCRIPTIONS

Outputs
n of the coil XAO —

XAOC —
XBO —
XBOoC —
YAO —
YAOC —

YBO —
circuits.

X-coil positive-current N-channel driver
enable.

X-coil positive-current P-channe!l driver
enable.

X-coil negative-current N-channel driver
enable.

X-coil negative-current P-channel driver
enable.

Y-coil positive-current N-channel driver
enable.

Y-coil positive-current P-channel driver
enable.

Y-coil negative-current N-channel driver
enable.

Y-coil negative-current P-channel driver
enable. '
Indicates that the X and Y coils are being
driven — enables the operation driver.
Power Down Output — indicates that at
least one of the power supply voltages is
below its minimum operating value.

FIGURE 1 — FUNCTIONAL DIAGRAM

XB

O PDNO

———— S
YA __.:
| Identical
1 Circuit
—
|
| S — J. _________________
O———
-Volt
VSENSE O—— L°;"en:ingge
VREF O————
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DC ELECTRICAL CHARACTERISTICS (VRef = 2.50 V 1%, To = 25°C)

Parameter Symbol Min Max Unit

Coil Supply Voltage Vpp 9.0 145 Volts

Logic Supply Voltage vee 4.75 5.25 Volts

Current from Vpp__ IDD4 - TBD mA
(Vpp = 120V, CS = 0)

Current from Vpp__ IpD, — 18D mA
(Vpp = 120V,CS = 1)

Current from Vg lcc — TBD . mA
{Vege =525 V)

Current from VREf IREF — T8D HA
(VREF = 2.525 V)

Logic High In Voltage (TTL) VIH 2.0 - Volits

Logic Low In Voltage (TTL) ViL — 0.8 Volts

Logic High Out Voltage (TTL) VOH 27 — Volts
(lo = ~0.4 mA)

Logic Low Out Voitage (TTL) VoL - 04 Volts

- {lg = 1.6 mA)

Logic High In Current H — 20 HA

- (Vy=27V,Vec = 5.0V)

Logic Low In Current T8 - ~40 uA
(V)= 04V, Vce = 5.0V)

Driver High Out Voltage (CMOS) VDOH Vpp-0.3 — Voits
(lpoH = ~10 mA)

Driver Low Out Voltage (CMOS) VpoL - 0.2 Volts
(lpoL = 10 mA)

Driver High Out Current IDOH —-250 —_ mA

Driver Low Out Current ) iboL 250 - mA

Input Capacitance CIN — 15 pF

Vg Detection Threshold vTCee TBD TBD Volts

VSENSE Detect Threshold VTs T8D TBD Volts

Ve Power Up Enable VECC T8D TBD Volts

Vpp Power Up Enable VEDD TBD TBD Volts

AC ELECTRICAL CHARACTERISTICS (Vpp = 10.8t0 13.2V, Tp = 25°C)

Parameter Symbol Min Max Unit
Output Rise Time tr - 35 ns
(CL = 450 pF)
Output Fall Time tf — 35 ns
(CL = 450 pF)
CS* to Driver Out tpcoD — 300 ns
(CL = 450 pF)
CS* to RUN Delay tDCR — 300 ns
Other In to Driver Out tDID - 150 ns
(CL = 450 pF)
Other In to RUN Out tDIR _— TBD ns
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FIGURE 2 — SIGNAL WAVEFORMS

2.0 -——\
14—

s \
04—
2.0 —
XA, XB \
YA, YB 14— k
04
Vpp — 0.3
Vpp —2.0— 1 90%
XY
Outputs
P 2.0 £ 10%
0.2
tpeD tDCR
tDID tDIR ty t
2.7 —
Run 14—
0.4
tDCR tpeo
DR tDID
OPERATION

The magnetic bubble memory device requires a ro-
tating magnetic field which is produced by the inter-
action of two orthogonal (X,Y) coils mounted inside the
package. A uniform rotating field would be produced
by driving the coils with sinusoidal currents displaced
by 90° in time. In actual practice, an approximately tri-
angular current waveform is produced by applying a
voltage pulse to each coil through transistor switches
and allowing the inductance of the coil to integrate the
voltage into a current ramp. The pulse duration is small
relative to the time-constant of the coil and series tran-
sistors so that the current ramp is approximately linear.

Timing inputs to the Coil Pre-driver are provided to
the XA, XB, YA, and YB pins. These signals are active-
high and enable the application of voltage pulses to the
coil driver FETs, which in turn enable current flow in
the coils. XA and YA enable positive current flow; XB
and YB enable negative current flow. Four output drive
signals are provided for each coil, one for each of the
four switch transistors in the bridge (two P-channel, two
N-channel). These correspond to the four inputs and
their logical complements except that if both X(Y) inputs
go high, all four X(Y) outputs go high. This is the off
state wherein all N-channel drivers are turned on thus

grounding both ends of both coils. When either coil is
in the off state (XA=XB=high, or YA=YB=high), the
RUN output is held low to disable the Operation Driver.

Note that the “X” and “Y"” halves of the circuit are
identical as are the “A” and B’ portions within each
half. This symmetry may be taken advantage of to sim-
plify printed-circuit board layout in some cases by in-
terchanging “X" and "Y" or A" and "B.”

The Chip Select (CS) input is active-low, and when
false (high) overrides the timing inputs forcing the coil
drivers into the off state, and places the Coil Pre-driver
into a standby mode with reduced power consumption.
Chip Select may be used to selectively enable one of
a parallel-wired group of bubble mémories, each with
its own set of support circuits.

The Power Down (PDNO) signal is active-low and
goes low whenever either:V¢g or Vpp drops below its
normal operating range. Vcc is sensed internally, but
since Vpp) is variable (dependent on the operating fre-
quency) it is sensed through the VggNSE pin using a

“voltage divider {(R1 and Ry) from Vpp. At nominal Vpp,

VSENSE should be 2.90 voits. When power is applied,
PDNO is held low until both Ve and Vpp have reached
their operating values. PDNO has an open-drain output

.and may be externally wired-ored.
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FIGURE 3 — TYPICAL COIL WAVEFORMS
(X-COIL IDENTICAL, PHASE SHIFTED)
(1) ASSUMING X-COll. ALREADY BEING DRIVEN

W . T
wo—mm-m = T\
YAQC \——/ 1\ r 1 r

T /[
[ WY A WY S U

Run(1)——j \____

,v__/\/\/\_

FIGURE 4 — TYPICAL APPLICATION

Veec o —O Vbp
VREF O——
VREF Vcc VoD VSEN
XA XA XBOC
X8 XB XAOC
X Coil
YA YA XAO
\(:] YB XBO
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eset DNO
© : YBOC
n .
E; YBO Y Coil
Controller ‘ ' Gnd . YAO  MBM
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12-36



$C42584

@ MOTOROLA SC42585

l Advance Information

GENERAL DESCRIPTION BUBBLE MEMORY

The SC42584 and SC42585 Bubble Memory controllers are CONTROLLERS
monolithic HMOS integrated circuits which control the operation
of the Motorola MBM2256 (256 Kilobit) and MBM2011 (1 Megabit)
Magnetic Bubble Memories, respectively. They provide the inter-
face between a Magnetic Bubble Memory (MBM) subsystem and
the user system, including data and map foop read and write,
redundant loop management, error correction, and all bubble
memory timing. The SC42584 and SC42585 are functionally equiv-
alent and pin-compatible. They differ only in data record length
and bubbie memory control puise timing. They are packaged in
40-pin dual-in-line packages with 0.6-inch pin row spacing.

FEATURES

® Single-Chip Integrated Circuit

® Generation of All Bubble Memory Timing Signals
® Operation of 1 to 8 Bubble Memories in Parallel
Complete Error Correction/Detection

Dynamic Data Buffering of 16 Bytes

Complete Redundant Loop Management FIGURE 1 —— PIN ASSIGNMENTS
Direct 8-bit Microprocessor Bus Interface
Programmed, Interrupt, or DMA Data Transfer
Power-Failure Interlock

® On-chip Crystal-Controlled Oscillator

e Simple Software Interface with Diagnostic Capability
o Bootloop Write with Mechanical Interiock

ABSOLUTE MAXIMUM RATINGS*

Characteristics Value Unit
Ambient temperature with power applied
Commercial device Oto + 70 °C
Extended-temperature device -55to + 126 °C
Storage Temperature ~65to +150 °C
Voltage — any pin with respect to GND -05t0 + 7.0 Volts
Power dissipation 1.0 Watts

* Absolute Maximum Ratings indicate limits beyond which permanent damage
may occur to the device. Proper operation of the device requires that it be
limited to the conditions specified under DC Electrical Characteristics.

40-pin dual in-line package;
0.6-inch row spacing

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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PIN DESCRIPTIONS

User Interface

RESET — If a command is executing, initiates an
orderly termination; resets and precon-
ditions internal registers and control

«logic. )

Data Bus — Bidirectional transfer of data, com-

(D7-DO) mands, and status between the user
system and the controller.

Address — Selects one of eight internal registers

(A2-A0) for bus transfer. :

cs — Chip Select — enables the user data-bus
interface. :

RD ~ — Read Enable — enables reading from

..i".uthe addressed register in conjunction
) with CS or DACK.
WR — Write Enable — enables writing to the
“addressed register in conjunction with
CS or DACK.

INT — Interrupt — programmable. to indicate
data request or command completion.

DRQ — Data Request — indicates that the

contrller is ready for a data byte transfer
to or from the user system.

DACK — Data Acknowledge — enables a transfer
between the bus and the data buffer in
conjunction with RD and WR but inde-

pendent of A2-A0.

External Map Memory Interface
MAPDATA “— Data from external redundancy-map
: memory.

CLRMAP ~— Initializes (clears to zero) ‘the redun-

) dancy-map memory address counter.
CLKMAP .~ — Rising edge increments the redun-
' dancy-map memory address counter.
— Enables writing data from the MBM(s)

to the redundancy-map memory. "

WRMAP

Supplies and Miscellaneous

XIN — Crystal connections for controller clock

XouT oscillator. Alternatively, XIN may be dri-

: ven with an externally-generated square

wave at standard TTL levels, in which

N case, XOUT should be left unconnected.

VCC L — Power sqpp|y.VoItage: 5V + 5 percent.
GND

— System ground..

Bubble Memory Interface

DIN —
DOUT —_—

STROBE —

SRCLK —

GEN —_
SWAP —_
REP —_
RMAP —
cuT —

XA —

XB —

YA —

YB —

12-38

Data In — serial data from MBM sense
amplifier (single-MBM bank) or parallel-
to-serial shift register (multiple-MBM
bank).

Data Out — serial data to MBM opera-
tion driver (single-MBM bank) or to
serial-to-parallel shift register (multiple-
MBM bank).

Data timing signal — defines sample
window for sense amplifier. Trailing

‘edge latches detected data in sense am-

plifier. Leading edge latches data into
operation driver in single-MBM bank.
Data timing for muitiple-MBM bank.
Loads data from sense amplifiers_into
a parallel-to-serial shift register. Trailing
(rising) edge clocks data from a serial-
to-parallel shift register into the opera-
tion driver(s).

Clock for shift registers used-in a mul-
tiple-MBM bank. Rising edge advances
shift registers. Falling edge internally
samples data on DIN or changes data
on DOUT.

Generate Timing signals to op-
Swap eration driver which

. control the corre-
Replicate

sponding currents. Cut

Replicate Map [ current is produced by

Cut the conjunction of CUT
and REP or CUT and

RMAP.

X coil positive cur- '

rent enable.

X coil negative

current enable.

Y coil positive cur-
rent enable.

Y coil negative
current enable.

When the —A and
—B signals are
both high, the cor-
responding coil is
off and both ends
are grounded.
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DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0 Volts +5% unless otherwise specified.)

Parameter Symbol Min Max Unit
Input Low Voltage' : ViL -05 © 08 \
Input High Voltage ViH 2.0 Vee+05 v
Output Low Voltage VoL — 04 Vv
(loL = 2.0 mA)
Output High Voltage VoH 24 — v
(loH = —500 uA)
VOH for XAXB,YA,YB (1) VcoH 24 - v
XIN Input Low Voltage VXINL -0.5 0.4 v
XIN Input High Voltage VXINH 2.4 Vee + 05 \
Input Current e - 10 HA
(Vin = 0 to V) .
Output Off-state Current loz -10 10 uA
(VouT = 45 to V)
Vee Supply Current Icc —_ 150 - mA
(Vge = 5.25V)
(Note 1) Vee =5V, IoH = - 0.5mA
vee = H = —-0.1mA

28V, [le]

AC ELECTRICAL CHARACTERISTICS

Parameter Symbol Min Max Unit -

Clock Period ‘toy 100 333 ns
Clock High Time ) tCH 0.4 0.6 tcy
Clock Rise Time tCR — 25 ns
Clock Fall Time tCF — 25 ns
RESET Pulse Width ' tWRE 64 — tcy
Reset Disable Delay tDRD — 192 tcy
DRQ Turn Of Delay : tDDR - 300 ns
INT Turn Off Delay tDIN — 150 ‘ns
TS & Address Set Up tAS 25 - ns
CS & Address Hold tAH 0 — ns
Time Between Successive RD Pulses tROFF 2.0 — tcy
Read Data Delay tDDR

(CL = 30 pF) — . 250 ns

(CL = 100 pF) — 300 ns
Data Bus Turn Off tpz 20 100 ns

(CL = 20 ~ 100 pF)
WR Pulse Width wWw 200 — ns
Time Between Successive WR Pulses tWOFF 2.0 - tcy
Write Data Set Up tDSW 25 - ns
Write Data Hold tDHW 25 - ns
DIN, MAPDATA Set Up ) tpis 50 - ns
DIN, MAPDATA Hold DIH 50 — ns
DOUT Delay tDoOD — " 100 ns
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BUBBLE MEMORY DEVICE OPERATION

The magnetic bubble memory (MBM) device stores
data as the presence or absence of locally-polarized
domains referred to as bubbles in a thin film of magnetic
garnet material. A pattern of magnetic material on the
surface defines stable locations for the bubbles and
paths between them. A rotating magnetic field is pro-
duced in the plane of the film by two orthogonal coils
within the MBM package. One cycle of field rotation
advances all bubbles one position on their respective
tracks. The field may be stopped at the end of any cycle,
and the bubbles will remain in place.

The data storage area is organized as a number of
closed storage loops. Input and output tracks carry bub-
bles to and from the storage loops and are intercon-
nected with the loops at opposite ends by swap and
replicate gates respectively. One physical page of data
consists of one bit from each of the storage loops. Fig-
ure 2 is a functional diagram of the MBM. Actual im-
plementation may be different. Table 1 gives the MBM
capacities.

A generator creates bubbles in the input track as re-
quired to write data into the MBM. When a number of
data bits equal to the number of storage loops has been
entered into the input track and shifted into alignment
with the loops, a swap pulse is applied which inter-
charges each bit in the input track with one bit in the
adjacent storage loop. The bits swapped out are shifted
to the end of the input track and annihilated.

To read data non-destructively, a replicate-cut-trans-
fer pulse is applied. This pulse causes a stretched bub-
ble at the replicate gate of each storage loop to be cut
into two full-sized bubbles with the trailing bubble trans-
ferred to the output track while the leading bubble re-
mains in the storage loop. Bubbles in the output track
are then shifted to the detector which consists of a
matched pair of magneto-resistive elements. Bubbles
pass beneath the active detector element causing a
change in its resistance, and are then destroyed. A con-
stant current passed through the detector converts the
resistance change into a voltage change. The reference
detector element provides cancellation of noise induced
by the rotating field, through the use of differential
detection.

In order to improve MBM device yields, extra redun-
dant storage loops are provided, and the device is
permitted to have a limited number of non-functioning
loops. Since data transfer between the controller and
the MBM is bit serial, if the controller knows the loca-
tions of the non-functioning loops, it can skip over them.
For this purpose, two additional storage loops are pro-
vided, one of which is loaded at the factory with a map
of the useable data loops; the other is empty. The map
loops communicate with the same input and output
tracks as the data loops, but have separate control in-
puts for replicate and transfer-in (the map write function
does not perform a true swap).
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SYSTEM DESCRIPTION

The Magnetic Bubble Memory Controller provides the
complete interface between a user system and a mag-
netic bubble memory subsystem. The user communi-
cates with the controller via an eight-bit parallel bi-
directional data bus which carries commands, data,
status, and associated control information. This data
bus is designed to connect directly to a microprocessor
system. The controller contains eight internal registers
which can be mapped via three address lines directly
into memory locations or I/O ports in the user system.

The controller is specifically ‘designed to interface
with the following Motorola bubble memory devices
and support circuits:

o MBM2256 and MBM2011 Magnetic Bubble Memories
— 256 kilobit and one megabit devices respectively.

® SC42468 Coil Pre-driver — provides the necessary
drive for the X and Y coil drivers (MOS power FETs)
and also provides power supply low-voltage detection.

MC34046 and MC34047 Operation Drivers — provide
the generate, swap, replicate, and map replicate
current pulses for the MBM2256 and MBM2011
respectively.

MC34044 Sense Amplifier — provides the deteetor
bias currents and bubble signal detection.

The controller can operate 1, 2, 4, or 8 MBMs in par-
allel, each with its own support circuits. Parallel oper-
ation multiplies the single-MBM physical page size and
data transfer rate by the number of MBMs operated (1,
2, 4, or 8). Consecutive data bits are written to and read
from adjacent MBM devices cyclically; therefore each
data record is distributed across all the MBMs. Single
and multiple MBM systems are shown in Figures 3a
and 3b.

The controller can be interfaced to several banks of
MBMs, each containing multiple MBMs (not necessarily
the same number). This is accomplished by using the
chip select inputs on the support devices to enable one
bank at a time using an externally latched and decoded
address. The controller operates the various banks in-
dependently, and it must be reinitialized whenever the
active bank is changed. A muitiple-bank system is
shown in Figure 3c.

A multiple-MBM bank requires additional compo-
nents as follows: '

1) an eight-bit serial-to-parallel shift register which re-
ceives data from DOUT clocked by SRCLK, and from
which data is transferred in paraliel to the operation
drivers by SYNC. Banks of two or four MBMs use
the positions corresponding to the first bits shifted
in.

2

a parallel-to-serial shift register which receives data
from the sense amplifiers enabled by SYNC and
shifts the data to DIN clocked by SRCLK. The bit
length need be only as great as the number of MBMs.
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The controller accepts only the first two or four bits
shifted in for corresponding bank sizes.

an external redundancy-map memory and address
counter (not required for two MBM2256s) to aug-
ment: the controller’s internal map memory. This
memory subsystem is connected as shown in Figure
4. It uses the following controller signals which are
described under PIN DESCRIPTIONS: CLRMAP,
CLKMAP, WRMAP, and MAPDATA. The memory is
configured as one bit wide, and is written and read
serially. Map memory timing is shown in Figure 9.

In some applications, the user may wish to have the
redundancy map data permanently stored in a PROM.
This may be done using the configuration described in
3). In this case, the controller’s internal map memory
is not used.

3

CONTROLLER OPERATION

A block diagram of the main functional components
of the controller is given in Figure 5.

User Interface

The user interface is directly compatible with many
8-bit microprocessors. The data bus provides user com-
munication with-any of the eight internal registers as
selected by the address input. The INT signal can be
used to interrupt the processor to request data or to
indicate command termination. The DRQ and DACK sig-
nals can interface to a separate Direct-Memory-Access
controller. These functions are described in detail under
PROGRAMMING INFORMATION.

Data Path

The DATA BUFFER provides sixteen bytes of dynamic
buffering between the user and the bubble memory
subsystem. Bytes are transferred in parallel between
the buffer and the SHIFTER which performs the serial-
to-parallel conversion on data read from the MBM(s)
through DIN or the parallel-to-serial conversion on data
to be written to the MBM(s) over DOUT.

When writing, the OUTPUT MAPPER inserts zeros
into the data stream at positions corresponding to the
unused loops. The INPUT MAPPER deletes the corre-
sponding bits from the input stream when reading. The
redundant loop map is accessed from the MAP MEM-
ORY during these operations and provided.to the map-
pers. The ERROR CORRECTION circuit generates check
bits and inserts them into the data stream when writing,
and checks these bits when reading. It is capable of
correcting any single burst of errors up to three bits
long via the READ CORRECTED command. )

The redundancy-map data is usually stored in one of
the two separate map loops in the MBM. The controller
reads this data during initialization, and stores it in the
MAP MEMORY from which it is retrieved during data
read and write operations. The controlier has on-chip
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map memory sufficient to store the map for one
MBM2011 or two MBM2256s. For multiple-MBM banks,
additional external memory is required; the controller
provides all the control signals necessary to operate
this external memory.

Alternatively, the map data can be permanently
stored in an external PROM or a completely external
RAM may be used. In either case, the entire map is read
from the external memory, and the internal map mem-
ory is not used.

The map loop also contains a synchronization pauern
which is used to locate sector/page zero during initial-
ization. The map loop is normally loaded at the factory
and need only be read to initialize the controller. How-
ever, commands are provided to read and write the map
loops for diagnostic purposes or to change the map
loop contents. Since the map loop write uses a transfer-
in rather than a swap function, the MBM must be erased
using the Z-coil or an external magnetic field prior to
a map write. The map transfer-in pulse is generated on
the SWAP pin. A switch is required as shown in Figure
6 to properly route the current pulse to the MBM. This
switch also protects against accidental destruction of
the map data by an unintentional map write.

Redundant loop data are stored in alternate bit po-
sitions in one of the map loops in the MBM. The inter-
vening bit positions and the other map loop must con-
tain all zeros (no bubbles). All map operations access
only alternate map bits so the intervening zeros are not
seen by the controller. (Initialization may start in the
wrong phase and read only the intervening zeros. In
this case, it automatically shifts one position and re-
reads.) Data from the two map loops are merged when
reading so that loop selection is not required. The
WRITE MAP command allows specification of the de-
sired loop.

The format of the map loop data is shown in Table 3.

Bubble Memory Data and Timing

All the necessary MBM coil drive and functlon -gate
timing signals are generated by the controller. The coil
drive timing signals are sequenced on and off so as to
start and stop the drive field in the proper phase. Data
to and from the MBM(s) are transferred bit-serial. The
signals STROBE, SYNC, and SRCLK aré provided to
clock this data. Control timing is given in Figure 10 and
Table 4.

Oscillator

An on-chip oscillator provides the internal time base
to operate the controller when connected to an external
crystal as shown in Figure 7. Alternatively, XIN can be
driven from an external oscillator and XOUT not used.
The crystal or external oscillator frequency is 64 times
the coil drive frequency.

Reset and Power-Down
The RESET pin provides internal precondmonmg of
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the controller logic on power-up or other system reset
conditions and also acts as a power-down interrupt
which provides an orderly termination of any operation
in.progress with no loss of data in the MBMs.

RESET initializes the registers as follows (hexadeci-
mal values):

LPC: ' 0000

CMDR: FF (TERMINATE)

MSR: 01

SAR: 0000

RCR: 00

SFR: © 00

STR: C1 (while RESET is"active)

01 - (after RESET is removed)

The system must be initialized after a reset to syn-
chronize the MBM(s) with the controller. The user
should load the SFR according to the system configu-
ration, and then execute an INITIALIZE command.

When RESET is brought low, the controller ensures
that all control pulse and coil drive signals are properly
sequenced to the off condition so that no data is de-
stroyed in the MBMs. This will occur within three mag-
netic cycles after RESET goes low. Data being written
will usually not have been swapped in, and will have
to be rewritten when the system is restarted. Note that
if RESET is generated due to detection of low.DC volit-
age. the power supply voltages may already be out of
their specified operating ranges, and proper MBM op-
eration may not be guaranteed. The user should provide
input power detection or other means of sustaining DC
voltages to minimize the chance of data loss.

Error Detection and Correction

In order to ensure the integrity of the data stored in
the bubble memory system, the controller employs er-
ror detection and correction circuitry which operates
automatically, and is in general transparent to the user.

During a normal WRITE DATA operation, the con-
troller calculates. and appends a 12-bit error correction
code (ECC) field onto each block of 512 bits (64 bytes)
written. Extra minor loops are provided in the MBMs
for this field. The ECC used is a Fire Code which permits
the identification and correction of any single burst of
errors up to three bits long.

During a READ DATA operation, the controlfer recal-
culates the ECC field to verify the data. If an error is
detected, the controller stops (provided the Stop on
Error bit is set) and indicates the error in the status
register. It also saves the ECC syndrome and data block
address to enable re-reading (and error correction) of
the erroneous block.

Two types of errors can occur:

1) Soft errors — due to transient phenomena in the
detection and sense circuitry. The data in the mem-
ory is good and can usually be re-read correctly.

2) Hard errors — due to incorrect data in the MBM(s).
Thée READ CORRECTED command rereads the er-

12-42

roneous block and sends corrected data to the user
in most cases. The data should then be re-written to
the MBM(s) to correct the memory contents.

Soft and uncorrectable errors are detected and indi-
cated only by the READ CORRECTED command. If an
error is detected during a READ DATA command- with
Stop on Error set, the controller saves the calculated
ECC syndrome. The READ CORRECTED command uses
two separate ECC circuits: one attempts to do error
correction using the error syndrome, the other recal-
culates the syndrome on the raw data received from the
MBM(s). This recalculated syndrome is compared to the
saved syndrome from the READ DATA. If they are not
equal, the Soft Error bit is set indicating that the data
reread was not the same as the originally-read data. If
the error-correction circuit does not find a correctable
error, the Uncorrectable Error bit is set.

If a soft error occurs, the error-correction circuit can-
not function properly. However it may have been
“fooled” and changed.some data. Therefore the data
received during READ CORRECTED with a soft error
indication should be ignored, and the data reread with
the READ DATA command.

Hard errors are rare, and the block structure of the
MBM, and interleaved operation of multiple MBMs
causes most hard errors to be correctable, i.e. a hard
failure in a single minor loop affects only one bit in any
ECC block (except for a single MBM2256 system).

The controller also calculates and inserts.an ECC field
during @ WRITE MAP operation. This field is checked
during the INITIALIZE (L= 1) and READ MAP (C=1) op-
erations; however error correction is not performed for
the map data.

The ECC details and capabilities are summarized in
Table 5.

PROGRAMMING INFORMATION

Nine basic commands with 24 options prowde total
control of the bubble memory subsystem. The user
stores a command into the command register, transfers
data bytes as required, then checks the controller status
to verify proper completion of the operation.

Registers

* Eight registers are directly accessible by the user via
the data bus. The desired register is selected by the
three-bit address on A2-A0 when CS is true (low).
(DATA can also be selected by DACK.) All are read-write
except the STR which is read only.

While a command is executing (READY = 0), writing
is inhibited except to DATA and to CMDR bits 1&0;
therefore only a Terminate (Immediate) command can
be accepted (CMDR bits 7-2 will not be altered). The
registers are summarized in Table 6.

Symbol

{Address) Name and Use )
CMDR — Command Register — loaded by the
{000) ‘user with the command to be exe-
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cuted by the controller (see to be activated at the termination of

Commands). any command. INT is cleared by read-
MSR — Multiple Sector Register — loaded by ing STR or writing CMDR. May be set
(001) the user with the number (0 indicates concurrently with bit 2.
256) of sectors/pages to be read or 2 Enable DRQ Interrupt — causes INT to
written by the subsequent multiple be activated whenever DRQ is true.
sector READ DATA or WRITE DATA May be set concurrently with bit 3.
command (not used for single sector 1 Page Addressing Mode — (see Sector!
commands). Page Addressing)-
SARL — Sector Address Register, two bytes, 0: Sector Addressing Mode (default).
(S(J;g:_‘ ' tL; Low-lortijerd 8b blt;, H= h|gf]t-fc‘>r?:r 1: Page Addressing Mode.
its — loaded by the user wi e .
(011) address of the (first) sector/page to be 9 Write Protect — prevents any WRITE

command from being executed. A write
protect error will be indicated if any
WRITE (Map or Data) is attempted with

read or written by the subsequent
{multiple sector) command.

RCR — Residual Control Register — selects Write Protect = 1.

(100) various options which apply to sub- SFR — System Features Register — defines
sequent commands, Individual bits (101) the system configuration. Functions
provide specific options as follows: of the individual bits are as foliows:

Bit  Function Bit  Function

7 Not used, always zero. 7-3 Not used, always zero.

6 Read Buffer Enable — used primari ly 2. External Map — indicates that all map
for diagnostic functions. This bit must data is to be stored or is pre-stored in
be set to 1 if it is desired to read from the external map memory (RAM or
the data buffer when no command is PROM). The controller does not use its
in progress. Otherwise, the buffer may internal map storage.

be written into, but not read from. For . .
proper operation, it must be reloaded 1.0 zal;l\ljl S[Zeth—- Sp:cﬁlgs t:e n?rﬂber f)f
with a 0 before initiating a subsequent s In the active bank as follows:
command. 00: 1t MBM, 01: 2 MBMs,

0: Buffer is write-only between 10: 4 MBMs, 11: 8 MBMs

commands. STR ~— Status Register (Read Only) — indi-
1: Buffer is read-only between (110) - cates the status of the command in
commands. progress -or last ended — cleared

when CMDR is loaded (except TER-
MINATE when busy) or by RESET.
Certain bits pertain only to specific
commands or are defined differently
for different commands. The mean-
ings of the bits are as follows:

5 Stop on Error — causes the controller
to terminate any READ DATA com-
mand at the end of any ECC biock in
which a data error was detected. The
ECC logic, SAR, and MSR are leftin the
proper state for execution of a READ

CORRECTED command. Bit Command Meaning
7 RDC Soft Error — the recom-
4 Half Buffer — causes DRQ to be set buted ECC syndrome did

only when the buffer is at least half
full* (READ) or half empty (WRITE).
When Half Buffer is set to 1, data may
be transferred in 8-byte bursts in re-

not match the previous
syndrome (see Error
Correction/Detection).

sponse to DRQ. The setting of DRQ 6 WRD,WRM  Write Protect bit is set
according to Half Buffer and the num- — command not
ber of bytes in the buffer is as follows: executed. .
HB READ WRITE . 786 — RESET pin is active (low).
0: =1 byte =< 15 bytes 5 RDD,WRD Sector/page Address Out
1: = 8 bytes* < 8 bytes of Range for the number
*ar at end of command if buffer of MBMs specified.
is not empty. RDM (C=1) Map compare error —
3 Enable READY Interrupt — causes INT the data read from the
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MBM(s) did not match
thatin the map memory.

Initialization error —
synchronization pattern
could not be found.

Non-correctable error.

Data Error detected
(ECC). For RDC com-
mand, indicates that er-
ror is in a different block
than previous error.

2 all READS  Data Buffer overrun —
and WRITES the user did not read/
write the data buffer fast
enough to keep up with
" the MBM data transfer
rate, ‘or the user at-
" tempted to read/write the
buffer when DRQ=0.
Data transfer request
(DRQ).
Ready — previous com-
mand has .terminated
and controller is ready

INIT

4 RDC
3 all READS

1 all RD & WR

0 all

. . to- receive a new
command.
DATA Data buffer — a 16-byte first-in-first-
(111) out (FIFO) buffer used for all data
transfers.
Sector/Page Addressing

A page of data corresponds to a‘single physical read
or write of the MBM(s) — therefore, the page length is
determined by the MBM type (256K or megabit) and the
nurmber of MBMs specified in the SFR. The number of
pages in a bank is independent of the number of MBMs,
and is determined only by the MBM type.

Note: A minimum block size of 64 bytes is required for
the ECC. Therefore, a single 256K-bit bank utilizes
two physical pages per logical page.

A sector is a fixed-length record independent of the
number of MBMs specified in the SFR and is equal to
the maximum-length page for the MBM type. Therefore,
the number of sectors in a bank is proportional to the
number of MBMs.

Sector addressing is selected by default. Page ad-
dressing may be selected by setting the Page Mode
bit=1in the RCR. Sector and page addressing are equiv-
alent for a maximum bank of 8 MBMs.

Regardless of the mode or number of MBMs, error
detection/correction is performed on blocks of 512 bits
(64 bytes). In general, there are multiple ECC blocks
within a sector/page. - -

Tabie 7 shows the sector and page sizes and counts
for all configurations.
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Logical Addressing

Propagation of the bubbles along the input or output
track causes the:data loops to be shifted an equal dis-
tance. Thus, following a replicate and clearing of the
output track, the physically adjacent page has propa-
gated well past the replicate gates; a similar affect oc-
curs during consecutive writes. In order to provide min-
imum access time when reading or writing consecutive
pages/sectors, the controller uses a logical addressing
scheme such that consecutive logical pages are spaced
several physical locations apart to account for the la-
tency described above. This spacing.is given in Table 8.

The controller maintains the. current logical page/
sector address in the Logical Page Counter {LPC), a non-
accessible register which is incremented by the appro-
priate value during each active MBM cycle. The LPC is
compared to the SAR to locate the desired page/sector
for READ & WRITE commands. To synchronize the LPC
with the MBM contents, the INITIALIZE or CLEAR LPC
command should be used. RESET also clears the LPC
to zero regardless of MBM position.

The timing of the WRITE DATA command is such that
consecutive commands to consecutive logical ad-
dresses (without reloading the SAR) will be accom-
plished with minimum latency. During a multiple-page/
sector READ DATA command, replicates are performed
“on the fly”” as each logical page reaches the replicate
position; however the extra propagation distance be-
tween the replicate gates and the detector means that
at the termination of a READ DATA command, the next
logical address has passed the replicate position. The
POSITION READ command will give minimum access
time when consecutive logical pages/sectors are to be
read with single-page/sector commands.

Commands

The wuser initiates operation of the controller by writ-
ing a command byte into the command register (CMDR).
The various commands are described below and sum-
marized in Table 6. For each command, the value to be
loaded into the CMDR is given in binary with certain
option bits which affect its operation.’ Use of the SAR
and MSR is described where applicable. These regis-
ters, when used, as well as the SFR and RCR, must be
loaded prior to loading the CMDR.

Data Transfer o
_All data .transfers are made to/from the data buffer
which is accessed as register 7. During a read or write
command execution, when the controller determines
that a data transfer is required, it does the following:
1) sets the DRQ bit in the status register.
2) raises the DRQ pin to. the active (high) state.
3) if RCR bit 2 (Enable DRQ Interrupt) is set, raises
the INT pin to the active (high) state.

Any of these conditions may be recognized by ap-
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propriate software or hardware as indicating that data
transfer is required. The user then transfers one or more
bytes to or from the buffer using WR or RD and either
of the following:

1) addressing Register 7 (CS=0, A2,A1,A0 = 111).

(CS=1, DACK=0, A2-A0
ignored).

The DRQ and DACK signals may be used with a sep-
arate direct memory access (DMA) controller. DRQ and
INT (if used) remain active as long as data transfer is
required.

If the RCR Half Buffer bit is set to 1, then eight bytes
can always be transferred in a burst when a DRQ occurs.

Notes:

The WRITE DATA (S =0) AND WRITE MAP commands
do not begin execution until the first data byte has
been written into the data buffer. When using pro-
grammed data transfer, the user should always load
the first. 16 data bytes in a burst as fast as possible
so as to provide adequate buffering for the operation.
(It is not necessary to check DRQ since the buffer is
known to be empty at the start of the command.)

Due to the asynchronous operation of the data buffer,
the controller always attempts to keep it full during
a write operation. As a result, it may request up to 16
additional bytes at the end of a write depending on
the user system response time. Response to these
extra DRQs is optional: extra bytes transferred will
not be written to the MBM(s); ignoring the DRQ will
not cause an error.

2) activating DACK

Termination and Status
When the: command ‘execution is flnlshed the
controller: .
1) sets the Ready bit and any other bits which are
appropriate in the status register.
2) if RCR bit 3 (Enable Ready Interrupt) is set raises
the INT pin to the active (high) state.

The user should read the status register to verify
proper completion of the previous command and take
any corrective action indicated. Ready indicates that the
controller is able to accept a new command.

INT, if used, is cleared by reading the status reglster
or loading the command register.

Command Descriptions
INITIALIZE (INIT) CMDR= 1111 L100

Read the map loop until the synchronization pattern
(64 ZEROs followed by a ONE is detected, then set the
logical page counter (LPC) to zero. Then if L=1, load
the redundancy map memory with the map data.

If the synchronization pattern is not found after one
complete cycle of the map loop, the map loop is shifted

one position and a second attempt is made reading the
interleaved bits.

INITIALIZE should be executed after any of the
following:

1) Power off-on.
2) Reset.
3) Bank switching or MBM change

Page synchronization is then maintained until any of
the above conditions occurs. The Load Map Memory
(L=1) option should be used unless it is not desired to
use the redundant-loop map or the map has been pre-
stored in an external PROM.

Register usage: None.

Errors detected:
Initialization error — the synchronization pattern
could not be found on either pass.
Data error — an ECC error was detected when read-
ing the map data.

CLEAR LPC (CLPC) CMDR = 0010 0000

Clear the Logical Page Counter (LPC) to zero without
accessing the MBM(s) or loading the map memory. Per-
mits the user to synchronize the controller to sector’
page zero without using the map loopls), e.g. by rec-
ognizing a page with a unique data pattern.

Useful in systems where the map data are stored in
an external PROM and the bulk erase capability of the
MBM is utilized, since bulk erase will destroy the syn-
chronization pattern along with the data.

POSITION (POS) CMDR= 0W10 1000

Position the MBM data for minimum access time for
a subsequent READ DATA (W=0) or WRITE DATA
{W=1} command. RDD and WRD will automatically po-
sition the MBM(s) if required; POS minimizes the la-
tency at the time the RDD or WRD is executed.

Register Usage:

Start: SAR Address of sector/page to be
read or written by a subsequent
command.

End: SAR: Unchanged. The SAR should
B  notbe reloaded prior to issuing
the RDD or WRD command,
even with the same address, or
the effect of POS wili be lost
and the RDD or WRD access
" time will be excessive.

WRITE DATA (WRD) CMDR= 010M US00

Write one or more sectors/pages of data. Positioning
is performed if the MBM(s) have not been pre-positioned.

M=0: Write one sector/page.
M=1: Number of sectors/pages is specified
in MSR.
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U=8=0: Normal Write — user sends only data
bits; zeros are inserted for redundant
loops, and ECC bits are generated and
appended.

U=1,S=0: Unmasked Write — user sends data
for all loops including redundant and
ECC bits.

U=0,S=1: Suppress Transfer — the 16 bytes cur-
rently ‘in the buffer are written re-
peatedly, with redundant loop and
ECC bits inserted as in a normal write;
the user does not send data.

U=8=1: NOT ALLOWED.

Register Usage:

Start: SAR: Address of (first) sector/page
to be written.
MSR: M=0: Not used.
M=1: Number of sectors/
pages to be written.

End: Norm: SAR: Address of last sector/page
written + 1.
MSR: M=0: Unchanged.
M=1: MSR=1.
Error: SAR: Address of the sector/page
having the error.
MSR: M=0: Unchanged.
M=1: Number of sectors/
pages still to be written in-
cluding the ane with the error.

Errors detected:

Write protect — write protect bit is set; WRD is not
executed. )

Out of Range — if the initial address is out of range,
the command is not executed; if a command at-
tempts to write past the end of the installed mem-
ory, the command terminates after the last allow-
able sector/page. )

Overrun — the command is terminated immediately.

READ DATA (RDD)  CMDR= 000M US00

Read one or more sectors/pages of data. Positioning
is performed if the MBM(s) have not been pre-positioned.

M=0: Read one sector/page.
M=1: Number of sectors/pages is specified
' in MSR.

U=8=0: Normal Read — redundant loops and
ECC are masked and remaining bits
are sent to the user; ECC is checked
and errors reported.

U=1,8=0: Unmasked Read — all bits are sent to

i the user; ECC is not checked.

U=0,S=1: Suppress Transfer—data are notsent
to the user; ECC is checked and errors
reported.

U=S=1: NOT ALLOWED ( = RDC command).

Register Usage:
Start: . SAR: Address of (first) sector/page
to be read.
MSR: M=0: Not used.
M=1: Number of sectors/
pages to be read.

End: Norm: SAR: Address of last sector/page

read + 1.
MSR: M=0: Unchanged. '
M=1: MSR=1.
Error: SAR: Address of sector/page having
the error.

MSR: M=0: Unchanged.
M=1: Number of sectors/
pages still to be read includ-
ing the one with the error.

Errors detected:

Out of Range — if the initial address is out of range,
the command is not executed; if a command
attempts to read past the end of the installed
memory, the command terminates after the last
allowable sector/page.

Data Error (ECC) — if Stop on Error is set, data
transmission to the user stops immediately fol-
lowing the 64-byte ECC block in which the error
is detected. :

Overrun — the command is terminated immediately.

READ CORRECTED (RDC) CMDR= 0000 1100

Reread the page in which an error was detected and
apply error correction to the erroneous block. Only valid
immediately following a READ DATA command with a
Data Error indication and with the Stop On Error bit set
in the RCR.

Corrected data are sent to the user starting at the
beginning of the 64-byte ECC block in which the error
was detected and continuing to the end of that sector
or page; i.e. the last 64 bytes sent by the RDD are re-
peated with error correction, and the sector or page is
completed. A soft or uncorrectable error in the first block
or a data error in a subsequent block will be indicated
if detected, but the sector/page will be completed re-
gardless of errors or the Stop On Error bit. See Error
Detection and Correction.

Register Usage: .
Start: No registers may be loaded be-
tween the end .of READ DATA
and the issuing of READ
CORRECTED.
End: Norm: SAR:. Address of next sector/
page.
MSR: . Remaining sector/page
count.

Error: SAR & MSR: Unchanged.
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Errors detected:

Soft error — the recalculated ECC syndrome did not
match the saved syndrome. -
Uncorrectable error — the error was not correctable.
Data error — an error was detected in another ECC
block.
Overrun — the command is terminated immediately.
TERMINATE (TERM) CMDR= XXXX XX1i

Terminate the current operation at the end of the cur-
rent page {I=0) or terminate immediately (I=1). TER-
MINATE permits aborting of any command in progress
at any time.

If the controller is not busy, TERMINATE is treated as
a no-op, except for resetting the buffer pointers.

" Register Usage: Buffer (FIFO) pointers are reset.

Errors detected: Depends upon the command being
executed.

READ MAP (RDM) CMDR = 1000 C000

Read the map loop data and send to the user. The
order of the data read is as shown in Table 3 grouped
into 8-bit bytes with the first bit being the most-signif-
icant bit in the byte. In a multiple-MBM system, bits
from the MBMs are interleaved.

C=0: The entire map loop contents (64 or 128 bytes)
are sent to the user. Error detection is not
performed.

Check Data — only the M-field and ECC-field
are sent to the user; ECC checking is per-
formed, and the map data (M-field) are com-

C=1:

pared to the contents of the map memory.
Errors are reported.

Register usage: none.
Errors detected:

Map compare error (C=1 only) — the data read from
the map loop did not match that stored in the map
memory. -

Data error {C=1 only) — an ECC error was detected
(map error correction is not performed by the
controller). .

Overrun — the command is terminated immediately.

WRITE MAP (WRM) . CMDR= 1100 NOQO

Write map loop 1 (N=0) or 2 (N=1) with user-sup-
plied data. The user must supply the entire map loop
contents (64 or 128 bytes per MBM) including the sync
pattern as described under READ MAP. However, the
ECC-field bits are ignored and replaced by ECC bits
generated by the controller.

Register usage: None.

Errors detected:

Write protect— the write protect bit is set; WRM
is not executed.
Overrun — the command is terminated immediately.

Note:

WRITE MAP will execute in a multiple-MBM system
but will not generate correct ECC bits for multiple
MBMs. It is intended for loading the map in a single
MBM only. The MBM must first be erased using the
Z-coil or a suitable external magnetic field. The MBM
map pins must be connected as shown in Figure 6.

TABLE 1. BUBBLE MEMORY CAPACITIES

MBM2256 MBM2011
Number of data loops: 282 584
Number of redundant loops: 20 60
Number of loops used for ECC: 6* 12
Number of usable data loops: 256 512
Number of bits per loop: 1024 2048
Number of bits of data storage: 262,144 1,048,576
Number of map loops: 2 2
Number of bits used in map loops: 512 1024

* Actually 12 bits in every other physical page.

TABLE 2. EXTERNAL MEMORY REQUIREMENTS

MBM Number External Memory Required (bits}
Type of MBMs  |SFR bit 2 = 0 1
2256 1 0 282
2 0 564
4 534 1128
8 1662 2256
201 1 0 584
2 574 1168
4 1742 2336
8 4078 4672
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Minimum requirement; additional bits are not used.
Memory must be configured one bit wide.
Internal Map Memory capacity: 594 bits.
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TABLE 3. MAP LOOP FORMAT

) Number of bits .
Pattern: Field 256K ™ ) Note
MM - MM " Map Data 282 | 584 (1)
EE :-- EE ECC 12 12 (2)
UuU ---UuU User - 152 : 362 (3)
00 --- 001 ) Sync 65 65 (4)
X X 1. 1 (5)

(1) Each bit marks the corresponding data loop:
M=1: good loop. ‘ .
M=0: redundant loop.
For correct operation, there should be exactly 262 (256K) or 524 (1M} 1s in this fieid.

(2) Error Correction (Fire) Code — applies only over the Map Data field. .

(3) May be used for any purpose such as an identification number. However, it must not contain any sequence. of 64 zeros followed by a one. Such a
pattern will be recognized as a sync pattern and cause incorrect initialization.

(4) Synchronization pattern — 64 ZEROs followed by a ONE.

(5) This bit is skipped after synchronization is established before reading the first Map Data bit.

- TABLE 4. NOMINAL CONTROL PULSE TIMING

256 K ' MEGABIT
Pulse . Start Width Start Width
XA 33 31 33 31
shut down 12 - 12 . -
XB . ' 1 31 1 31
start up (XB off) 46 — 46 —
YA . 49 31 49 31
YB - : ‘ 17 31 on 31
start up (YB off) 62 _ 62 —_
shut down B 60 —_ 60 ) —
GEN 17 2 17 2
SWAP 53 . 63 53 63
MAP TR-IN (SWAP pin) 53 39 63 39
CcuT : 0 3 63.5 2
REP 1 20 1 18
RMAP 1 20 1 18
STROBE 34 12 34 12
SYNC 0 4 0 4
SRCLK 08, ... 4 08,... : 4
CLRMAP 0 46 0 46
CLKMAP : 08, ... 4 08, ... . 4
WRMAP 311,. .. 4 311,... 4
1unit = 1 oscillator cycle. REFERENCE: SRCLK zero {0) transition.
= 1/64th magnetic cycle. All times + 50 ns except: .
= 5625 degrees of rotation. SYNC +100
= 1256  ns at 125,000 bits per second. LRMAP ( . _ig IS
= 156.25 ns at 100,000 bits per second. CLKMAP
TABLE 5. ERROR CORRECTION CODE SUMMARY
Type of code: Fire Code.
Generator polynomial: - . (x5 +1)-0x7 +x6+ x5+ x4+ x2+x+1)
No. of data bits per ECC block: 512 (282 or 584 for Map loop}
No. of check bits per ECC block: 12
Total bits per block: } : 524 (294 or 596 for Map loop)
Correctable errors: any burst of 1 to 3 bits.

Redundant loop bits and interleaved zeros in the map field are not included in the ECC operation.
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TABLE 6. REGISTER AND COMMAND SUMMARY

Addr - Reg. Reset Cmd. Byte Option bits
0 CMDR FF RDD 000M USO00 M= Muitiple
1 MSR 01 RDC 0000 1100 U= Unmasked
2 SARL 00 WRD 010M USO00 S= Suppress transfer
3 SARH 00 POS OW10 1000 W= Write position
4 RCR 00 RDM 1000 CO0O00 C= Check data
5 SFR 00 WRM 1100 NOOO N= Loop #2
6 STR 01* INIT 17111 L100 L= Load map memory
CLPC 0010 0000
7 DATA —_ TERM - .- --1 1= Immediate

* = C1 while RESET is active.

Bit SFR RCR STR (applicable command)
7: 0 0 Soft Error (RDC)
6: 0 Read Buffer Enable Write Protect (WRD,WRM)
5: 0 Stop on Error Out of Range (RDD, RDC, WRD}
Map Compare Error (RDM)
Initialization Error’ (INIT)
4: 0 Half Buffer Non-Correctable Error (RDC)
3: 0 Enable READY Interrupt Data Error (all RD, INIT)
2: External Map Enable DRQ Interrupt Overrun (all RD-WR)
1: { Logs Page Mode DRQ (data request) (all RD'WR)
0: # MBMs Write Protect Ready (all)
TABLE 7. SECTOR AND PAGE SIZES
Numb Sector Page
of Length Number of Length Number of

MBM MBMs (Bytes) Sectors (Bytes) Pages

2256 1 256 128 64* 512

2 256 256 64 1024

4 256 512 128 1024

8 256 1024 256 1024

2011 1 512 256 64 2048

2 512 512 128 2048

4 512 1024 256 2048

8 512 2048 512 2048

TABLE 8. PAGE SEPARATION AND LATENCY

* A minimum block size of 64 bytes is required for the ECC. Therefore, a single 256K-bit bank utilizes two physical pages per logical page.

256 K MEGABIT UNITS
Physical page length: 282 .~ 584 bits
Inter-pa‘ge gap: 15 17 bits
Logical page separation: 297 601 bits
Page transfer time (incl. gap): 297 (1) 601 cycles
Read and write latency (2)
READ DATA (RDD)
after POSITION READ (3) 181 92 cycles
after RDD, next logical address 1024 2048 cycles
random address { min: 463 676 cycles
{ max: 1486 2723 cycles
WRITE DATA (WRD)
after POSITION WRITE {3) 0 0
after WRD, next logical address (3) 0 0
random address { min: 1 O cycle
{ max: 1024 2048 cycles
User peak data transfer rate (4)
@ 125 kHz: N*15,625 bytes'sec
@ 100 kHz: N*12,500 bytes sec

(1) 594 cycles for single MBM2256 {2 physical pages).

(2) Number of MBM magnetic cycles before MBM data transfer begins —
there is an additional overhead delay in the controller of between three and
four cyctes from the loading of the CMDR (RDD) or first data byte (WRD).
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{3) Provided that the SAR is not reloaded between commands.
(4) @ Field frequency. N = number of MBMSs operating in parallel.
This is the peak burst rate; average rate is reduced by the ratio
of the number of bits transferred to the total page transfer time.
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FIGURE 3b — MULTIPLE-MBM SYSTEM
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FIGURE 4 — EXTERNAL MAP MEMORY CONNECTION
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FIGURE 5 — CONTROLLER BLOCK DIAGRAM
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S$CA4258405C42585

FIGURE 6 — MAP WRITE SWITCH 0 FIGURE 7 — CRYSTAL OSCILLATOR CIRCUIT
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68 k Square NC
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DPDT Switch XTAL 75 20 pF
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FIGURE 8 — USER INTERFACE TIMING
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Bubble

SC42584+SC42585

FIGURE 9 — DIN, DOUT, AND MAP MEMORY TIMING
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MECHANICAL DATA

The packaging availability for each device is indicated on the individual data sheets. Dimensions for the packages
are given in this section.

assssssssnensnenssmm {6.PIN PACKAGES —

CERAMIC PACKAGE
-+ CASE 620-08

NAAANARANY e

) L
' A | e I‘ " TMILLIMETERS | _INCHES
- [ _ DIM[ MIN._ | MAX | MIN | MAX
8 yed A | 19.05 | 19.94 | 0.750 | 0.785
ol B | 6.10 | 7.43 | 0.240 | 0.295
N } 3 C — [ 50 - .200
. Nk D_| 038 | 0.53 ] 0.015] 0.021
- i F | 140 | 1.78 | 0.055] 0.070
U "y G | 25489 0.100 BSC
‘Zﬂ]‘gL_"’l""D E seanme M H | 051 [ 1.14 | 0020] 004
. PLANE d 020 | O -0.008 | 0.01
S ) K | 318 | 4.32 ] 0.125] 0.17
' L 7.62 BSC 0.300 BSC
NOTES: M —_ | 180 = 150
1. LEADS WITHIN 0.13 mm (0.008) RADIUS 4. DIM “A™AND “B"” DO NOT INCLUDE N f o5t 102]0020] 0.040
OF TRUE POSITION AT SEATING PLANE GLASS RUN:QUT. . :
AT MAXIMUM MATERIAL CONDITION. 5. DIM-“F" MAY NARROW TO 0.76 mm CASE 620-08
2. PACKAGE INDEX: NOTCH IN LEAD (0.030) WHERE THE LEAD ENTERS
NOTCH IN CERAMIC OR INK DOT. THE CERAMIC BODY.
3. DIM “L"” TO CENTER OF LEADS WHEN
FORMED PARALLEL.

CERAMIC PACKAGE
CASE 690-13

-

acmm
<
o
—
[ =
<
=
8 MILLIMETERS| _ INCHES
s DIM[ MIN_|MAX_|_MIN | MAX
A | 20.07 | 20.57 | 0.790] 0.810
= B | 711 7.74| 0280 [ 0.305
¢ | 267 4.19] 0.105 | 0.165
D | 038 | 053] 0.015] 0.021
F [ 0.6 1.52] 0.030| 0.060
G | 254BSC 100 BSC
NOTES: H | 076 ] 1.78] 0.030] 0.070
1. -A- AND -B- ARE DATUMS. J 0.20 | 0.30 | 0.008] 0.012
2. -T- ISSEATING PLANE K | 3.18 | 508 0.125 | 0.200
3. POSITIONAL TOLERANCE FOR LEADS (D). ltl 7.62(331[:00 0.30({1 s?gn
(817 0.25 000 TA @[ O] [N 038 | 1.52] 0.015] 0.060

4. DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEL. CASE 690-13
5. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5, 1873.

13-2



MECHANICAL DATA (Continued)

s 16-PIN PACKAGES (Continued)

ANANANN

PLASTIC PACKAGE
CASE 648-06

0

_[
ed

w

OPTIONAL LEAD
CONFIG. (1,8,9,& 16)

NOTE 5 L

NOTES:

1. LEADS WITHIN 0.13 mm
{0.005) RADIUS OF TRUE
POSITION AT SEATING
PLANE AT MAXIMUM
MATERIAL CONDITION.

2. DIMENSION “L" TO
CENTER OF LEADS
WHEN FORMED

=]

‘jLJ M L—

3. DIMENSION “B” DOES NOT
INCLUDE MOLD FLASH.

4. "F” DIMENSION IS FOR FULL
LEADS. “HALF” LEADS ARE
OPTIONAL AT LEAD POSITIONS
1,8,9,and 16).

5. ROUNDED CORNERS OPTIONAL.

PARALLEL.
CERAMIC PACKAGE
CASE 650-02
R
ey S|
] ‘ ]
[———-- |
—_ 7] 1 A
G
L T
P / |
A = !
| —-[b‘—R N
| .

NOTES:
1. LEADNO. 1 IDENTIFIED BY TAB
ON-LEAD OR DOT ON COVER.

2. LEADS WITHIN C.13 mm (0.005)
TOTAL OF TRUE POSITION AT

MAXIMUM MATERIAL CONDITION.

13-3

MILLIMETERS INCHES

DIM| MIN | MAX | MIN | MAX
A 11880 | 21.34 ] 0.740 | 0.840
B | 6.10 | 6.60 | 0.240 | 0.260
C | 4.06 ] .160 | 0.200
D | 038 .5, .015 | 0.021
F 1102 N .040 | 0.070
G 2.54 BSC .100 BSC
H | 038 | 241 [ 0.015 | 0.095
J 1020 | 038 | 0.008 | 0.015
K 1292 [ 34310175 | 0.135
L 7.62 BSC 0.300 BSC

M | 0° [ g0 00 ] 100
N [ 057 [ 1.02 | 0.020 [0.040

CASE 648-05

TMILLIMETERS| _ INCHES
DIM ["MIN [ MAX | MIN | MAX
| A_| 94010161 0370 0.400
B | 622 660 0.245] 0.260
C | 1.52 [ 2.03| 0.060 | 0.080
D | 038 ] 048] 0.015] 0.019
F | 008 0.5 0.003] 0.006
G 1.27 BSC 0.050 BSC
W | 0.64 ] 0.89] 0.025 | 0.035
K | 6.35( 9.40] 0.250 | 0.370
L 18.92 - 745 -
N - o5 - [0
CRT—T7038] - |o0015
CASE 650-02

Mechanical



Mechanical

MECHANICAL DATA (Continued)

18-PIN PACKAGES messsssssssssssssssne

CERAMIC PACKAGE

CASE 680-06
e ey e e e e o
1 A 10 {
Y B
? )|
T 1—3 7 T T L= L= T
I A - S—
4 rC ‘ MILLIMETERS] . INCHES
B ;
L DIM| MIN | MAX MIN | MAX
' A [22.48 | 73.24 | 0.885 | 0915
o4 B | 7.16 | 7.75 | 0.282 | 0.305
1 X C [ 3.18 ] 4.27 [0.125] 0.1
1 b D [ 038 | 0.58 [0.015] 0.02
N ey \ F | 076 | 1.52 | 0.030 | 0.06
I 3 G | 2.5485C 0.100 BSC
L J »ll« frem Lk s H [ 1.02 | 1.52 | 0.040 | 0.060
——H “ SEATING PLANE M 3 1 0.20 | 0.30 [ 0.008] 0012
: K | 268 | 4.44 [ 0.105 | 0.175
L | 7.37 | 7.87 | 0.290 | 0.310
NOTES: e B e T
1. LEADS WITHIN 0.13 mm (0.005) RAD OF N T 038140 10075 [ 0.058
TRUE POSITION AT SEATING PLANE AT : AL -

MAXIMUM MATERIAL CONDITION. B CASE 680-06
2. DIMENSION “L” TO CENTER OF LEADS
WHEN FORMED PARALLEL.

PLASTIC PACKAGE
CASE 707-02

AANAAANNANA

D

Q :
PACAVRCRVASRERUES)

A

c MILLIVETERS] INCHES
DIM{ MIN_[MAX | WIN | MAX
- A 2220 12304 [ 0875 | 0915
.} L N K : B | 6.10| 6.60] 0.2400.760 |
, J oL C [ 3.55 [ 457 01401 0.180
| g T - FES|BS D | 036 | 056 0.014] 0022
~—=H G SEATING PLANE M F Irﬁ 1.78 0.050 .070

.54 BSC_ | 0.100 BSC

g

H .02 | 152 ] 0.040] 0.060
. J .20 | 0.30 | 0.008 | 0.012

NOTES: AT REA AL
1. POSITIONAL TOLERANCE OF LEADS (D), 2. DIMENSION L TO CENTER OF LEADS L 7.682 S

SHALL BE WITHIN 0.25mm(0.010) AT ' WHEN FORMED PARALLEL. M 00 | 150 00 150
MAXIMUM MATERIAL CONDITION, IN 3. DIMENSION B DOES NOT INCLUDE ' T 05T T 1.0 T 0.620 1 0.040
RELATION TO SEATING PLANE AND MOLD FLASH.
EACH OTHER. CASE 707-02
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MECHANICAL DATA (Continued)

meesssssssssssss 18-PIN PACKAGES (Continued) meees—————

CERAMIC PACKAGE

CASE 747-01
. 6

=" . Bf———0x _i
— _
—— —
= ‘:’TD

9 10|

L——\—b-—— K -

F

1 J MILLIMETERS| _ INCHES
c }_ | DIM[™MIN [ maX | MIN | MAX
! m EE— A - |1a3] - |o4s0
b ER B | 9.4 | 9.1 0360 0.330
N € | 152 | 2.03 | 0.060 | 0.080
D [ 041 | 046 0.016] 0018
, F| - | 025] — [0010

NOTES:

1. -A--B-, AND -T- ARE DATUMS. o Lusse . QB
2. T-IS SEATING PLANE. e o6
3. LEADS POSITIONAL TOLERANCE. O R 1 e I

10.13(0.0058 @[T[A @ 1B @)
4. DIMENSIONING AND TOLERANCING CASE 747-01
PER ANSI Y14.5, 1973.

Mechanical §
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MECHANICAL DATA (Continued)

20-PIN. PACKAGES msssssssssssssossssssnen

CERAMIC PACKAGE

CASE 729-02
20 (/—&'-‘-_“M-“ n
D | i
Q e 10
A
e F
-t I 1 l
i ¢
NEEEEETRART
N LAy 1N
: "
H H‘_ b SEATING PLANE —-—I G M"—- L J**"

NOTE:

1. LEADS WITHIN 0.25 mm (0.010)
DIA. OF TRUE POSITION AT
SEATING PLANE, AT MAXIMUM
MATERIAL CONDITION.

2. DIMENSION L TO CENTER OF
LEADS WHEN FORMED

PARALLEL.
B
? |
[PAVAVRVEvRVEVRCRVEY)
"= taJ

Mechanical

NOTES:
1. 0iMEAJ 1S DATUM.
2. POSITIONAL TOL FOR LEADS;

[#]2 025 Co10)@[T[A@)
3. IS SEATING PLANE.
4. DIM “B” DOES NOT INCLUBE MOLD FLASH.
5. DIM TO CENTER OF LEADS WHEN
FORMED PARALLEL.

6. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5, 1973.

Y. .UMH“D —

PLASTIC PACKAGE
CASE 738-02

136

MILLIMETERS

INC

HES

o

MIN

MAX

MIN

2464

25.91

0.870

1.0

8.13

0.278

27

470

0.110

03

051

0.015

1.14

1.40

0.045

2.54

BSC

0.100

0.89

1.52

0.035

0.20

0.30

0.008

3.18

4.57

0.125

162

BSC

0.300

(il

TA00

00

[ 100

zgr—zhzmmcnw>§

0.51

[ 152

0.020

{0.060

CASE 729-02

MILLIMETERS|  INCHES
DIM| MIN | MAX | MIN | mMAX
A | 2565 |27.18 ] 1.010 | 1.070
B | 6.10 | 6.60 | 0.240 | 0.260
C | 394 457 | 0155 | 0.180
D | 038 ] 056 00150022
F_| 127 [ 1.78 {0,050 | 0.070
G 2.548SC_| 0.100 BSC

J | 0.20 ] 0.38 | 0.008 ] 0.015
K_| 279 [ 356 |0.110 [ 0.140 |
L 7.62BSC | 0.300 BSC
WM | 00 ] 150 Q0 | 7150
N | 051 1.02 0020 | 0.040

CASE 738-02




MECHANICAL DATA (Continued)

e 20-PIN PACKAGES (Continued) sssse————

LEADLESS CHIP CARRIER
CASE 752B-01

Ag
i
g
—TT\N
e MILLIMETERS] _ INCHES
DIM[ MIN | MAX | MIN | MAX
A | 877 | 9.27 [0.345 | 0.365
NOTES: B | 813 | 8.50 |0.320 | 0.335
1. DIMENSIONS A AND L ARE DATUMS. C | 125 | 154 10049 | 0.061
2 7] 1S GAUGE PLANE D | 039 | 063 | 0.015 | 0.025
g : F | 242 | 2566 | 0.095] 0.105 |
3. POSITIONAL TOLERANCE G 197 BSC 0.050 BSC .
FOR TERMINALS (D): 18 PLACES H 1.02 1.27 10,040 | 0.050 |
$[025 00 @[TAGLE] L | 712 | 749 | 0.280 | 0.295 |
4. DIMENSIONING AND TOLERANCING N | 1.02 | 1.27 | 0.040 | 0.050 |
PER ANSI Y14.5, 1973. R | 6.48 | 6.98 | 0.255 | 0.275 |

CASE 752B-01

CERAMIC PACKAGE
CASE 732-03

MILLIVETERS] _INCHES |
DiM[ MIN [ MAX | MIN | MAX
A | 23.88 | 25.15 | 0.940 | 0.990
B | 6.60 | 7.49( 0260 | 0.295
C ] 3.81 | 5.08 | 0.150 | 0.200
NOTES: D | 038 | 0.56 | 0.015 [ 0.022
1. LEADS WITHIN 0.25 mm (0.010) F ] 1.40 | 1.65 | 0.055 | 0.085
DIA, TRUE POSITION AT G | 254BSC | 0.1008SC
SEATING PLANE, AT MAXIMUM W] 651 | 1.7 10020 | 0.050
MATERIAL CONDITION. J | 0.20 | 0.30 ] 0.008 | 0.012
2. DIM L TO CENTER OF LEADS K | 3.18 | 4.06 | 0.125 | 0.160
WHEN FORMED PARALLEL. L | 76285C 0.300 BSC
3. DIM A AND B INCLUDES M | 00 [ 150 | @0 | 150
MENISCUS. [ N ] 025 | 1.02 | 0010 | 0.040

CASE 73203
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MECHANICAL DATA (Continued)

24-PIN PACKAGES s=ssssssssssssssssssssnn

CERAMIC PACKAGE

CASE 716-06
22 13 —1'
7
10 12 1
A ]
. L
e
} II I MILLIMETERS| _ INCHES
o 0IM[ MIN | MAX | MIN | MAX
8 | i , A | 2764 30.99 | 1.088) 1.220
H— J. searmg mane _H 8 | 14.73] 15.34 | 0.580] 0.604
-—D -— "ILJ M-J C 67 | 432 [ 0.105] 0.170
D | 038 | 053 | 0.015] 0.021
NOTE: F | 0.76 | 140 0.030] 0055
1. LEADS TRUE POSITIONED WITHIN o 3;55”31578 033100“03370
0.25mm (0.010) DIA (AT SEATING 020 T 030 T 0008 T 0012
PLANE) AT MAXIMUM-MATERIAL 258 T 257 [ 0.1007] 0.180
CONDITION. L | 1499 1549 | 0590 | 0.610
2. DIM“L" TO CENTER OF LEADS W 0 T — 1100
WHEN FORMED PARALLEL. N 702 | 752 | 0040 6.060
71606
CERAMIC PACKAGE
CASE 748-01
—
«Q
L°
c .
] MILLIMETERS | INCHES |
£ DIM[ MIN_[MAX | WMIN_| MAX
(&) [TA729.21 [31.75 [ 1150 [ 1.250
D B | 9.40 | 10.16 | 0.370| 0.400
= ] - [ 572] — [0225
D | 038 0.56] 0.015] 0.022
F | 127 | 1.65] 0,050 ] 0.065
NOTES: G 254 BSC_ | 0.100 BSC
1. DIMENSIONS[-A-] AND ["B- ] ARE DATUM. J | 0207 030 0.008] 0012
2. POSITIONAL TOLERANCES FOR LEADS: K| 254 | 432 0.100] 0.170
0 [ #0.75(0.010 @[T A @@ l\Lll 10-1618?5 [640%5%0
‘ i 5 ;
3. [7T-] 1S SEATING PLANE. N | 057 1.7 0.020] 0.050
4. DIMENSIONS A AND 8 INCLUDE MENISCUS.
5. DIMENSION L TO CENTER ‘ CASE 748-01
OF LEADS WHEN FORMED .
PARALLEL.
6. DIMENSIONING AND TOLERANCING

PER ANSI Y14.5,1973.
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MECHANICAL DATA (Continued)

sessssssssssmmmmms 24-PIN PACKAGES (Continued) sssessssssssssss—mn

CERAMIC PACKAGE

CASE 716-08
MILLIMETERS | INCHES
DIM| MIN | MAX | MIN | MAX
A [2763] 30.98 [1.088 | 1.220
B | 7.06| 7.74 [0.282] 0305
C | 266 | 431 [0.105] 0.170
NOTES: D | 0.38 | 0.63 | 0.015] 0.021
1. POSITIONAL TOLERANCE FOR F| 114] 139 10045] 0055
LEADS: [] 2.54 BSC 033'0[]0 BSC
: R [ 076 177 |0.030] 0.070
#0.25(0.010 @[T|A@|B® 1 020710.30 [ 0.008] 0.012
2. DIMENSION L TO CENTER OF K| 317 508 [0.125] 0.200
LEADS WHEN FORMED PARALLEL. L 762 BSC 0.300 BSC
3. DIMENSIONING AND TOLERANCING M = 1 100 [ = [ 100
PER ANSI Y14.5, 1973. N] 101 1.52 [0.040] 0.060
4, CONTROLLING DIMENSION:
INCH. CASE 71608

FRIT SEAL PACKAGE
CASE 623-05

1

12
LS8 ) N J N [ Ny By A )
SRR

SEATING PLANE

—
B T e “
[ °
[ =
EPAPA «
v I N \ MILLIMETERS| __INCHES -S
=il=—D s
*|GL J \/ Y Jelt DIM [ MIN_| MAX | _MIN | MAX -
K A | 31.24 | 32.77 | 1.230 | 1.290
B |.12.70 | 15.49 | 0.500 | 0.610 =
C | 406 6559 0.160 [ 0.220
D | 041 ] 051 0016 | 0.020
F | 1.27 | 152 | 0.050 | 0.060
NOTES: G | 2.548SC 0.100 BSC
1. DIM “L” TO'CENTER OF J | 0.20 ] 0.30{ 0.008 [ 0.012
LEADS WHEN FORMED K | 318 ] 4.06 | 0.125] 0.160 |
PARALLEL. L 16.24 BSC 0.600 BSC
2. LEADS WITHIN 0.13 mm M [ 00 T 150 | 00 [: 150 |
(0.005) RADIUS OF TRUE N [ 051 ] 1.27 [ 0.020 [ 0.050
POSITION AT SEATING PLANE
AT MAXIMUM MATERIAL CASE 623-05
CONDITION. (WHEN FORMED
PARALLEL). -

139



MECHANICAL DATA (Continued)

———— 24-PIN PACKAGES (Continued) se——

FRIT SEAL PACKAGE
CASE 623A-03

SEATING PLANE

—

NOTES:

1. DIM “L" TO CENTER OF
LEADS WHEN FORMED
PARALLEL.

LEADS WITHIN 0.13 mm
(0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE
AT MAXIMUM MATERIAL
CONDITION. (WHEN FORMED

~

PARALLEL).
CERAMIC PACKAGE
CASE 662-02
__“;1 24]
[ —
———————— _— N
——————————3 —————
= ——— = ———] G A
L‘= =]
e —_— ]
— e —_— |
} — —_—}
pl === .

Mechanical

NOTES: .
1. LEADS WITHIN 0.25'mm (0.010)
TOTAL OF TRUE POSITION AT
MAXIMUM MATERIAL CONDITION.

13-10

MILLIMETERS
MIN | MAX

INCHES
MIN | MAX

2
=

31.24 [32.77 | 1.230 { 1.290

12.70 {1549 | 0.500 [ 0.610

4.06 | 584 | 0.160 | 0.230

41 | 051 | 0.016 | 0.020

.27 | 1.52 | 0.050 | 0.060

2.54 BSC 0.100 BSC

0.20 | 0.30 | 0.008 ] 0.012

3.18 | 4.06 | 0.125 | 0.160

15.24 BSC 0.600BSC _ |

z[g"’x‘-m'nanm>

00 | 159
0.020 | 0.050

00 ] 159 |
051 | 127

CASE 623A-03

MILLIMETERS INCHES
DIM{ mIN_| MAX | MIN | MAX
A | 1499 15.49] 0.590 | 0,610
B | 9.27] 9.91]0.365 | 0.390
C | 1.27] 203 0.050 | 0,080
D | 0.38] 0.48]0.015]0.019
F | 0.08] 0.15]0.003 |0.006
6 | 1.21B5C 0.050 BSC
| 069] 1.02] 0.027 | 0,040

35| 9.40 0.250 | 0.370
L [ 2187 - 0865 | —
.25 063 0.010 1 0.02%5 |
CASE 652-02



MECHANICAL DATA (Continued)

mesesssssssssssmss 24-PIN PACKAGES (Continued) m—

PLASTIC PACKAGE

CASE 709-02
AAMMANNONN M0N0
2 B 13 ‘
) B
o k 2 l \
EVAVEVIIETIVIAYETIA VAT Y,
n * e [F
N
H
[TT] JL N \
—H- el £ s K " g MILLIMETERS] _INCHES
ST e DIM] MIN | MAX | MIN | MAX
A | 3137 | 3213 | 1.235 | 1.265
NOTES: 8 | 13.72 | 14.22 | 0540 | 0.560
1. POSITIONAL TOLERANCE GF LEADS (D), C [ 394 508 | 0.155]0.200
SHALL BE WITHIN 0.25 mm (0.010) AT D | 036/ 056 0014 )0.022
MAXIMUM MATERIAL CONDITION, IN FT ‘l'znga - O g-s‘]g”
RELATION TO SEATING PLANE AND W Tee T 255 [ 6.085 T 6.050 ]
EACH OTHER. J | 020 (.38 | 0.008 | 0.015
2. DIMENSION L T0 CENTER OF LEADS K | 292 | 3.43 | 0.115]0.135
WHEN FORMED PARALLEL. rta otos.zz ?gg [;)660('] 31552
. DIMEN DOES NOT INCLUDE MOL|
3. DIMENSION B DOES NOT INCLUDE MOLD NS5 157 T o028 [a.0a0
FLASH.
CASE 70902
PLASTIC PACKAGE
CASE 724-02
i g i
54 13 \ —
3
o 2 S
QIHFLPUUVVUUUVUE’ -E
" <
F C . L
N —»H«\ r 4‘ 8
MILLIMETERS| _ INCHES s
DIM[ MIN | MAX | MIN | MAX |
T < A [31.24 | 3213 [ 1.230 | 1.265
‘ B | 6.35 | 6.86 |0.250] 0270
el —{—o ] | C [ 4.06 | 457 [0.160 [ 0.180
SEATING PLANE - D 0.38 | 0.51 ] 0.015] 0.020
F ] 1.02 | 152 | 0.040 | 0.060
G | 250BSC | 0.100BSC |
NOTE: H | 1.60 | 2.11 |0.063 | 0.083
1. LEADS, TRUE POSITIONED WITHIN J [0.18 | 0.30 | 0,007 | 0.012
0.25 mm (0.010) DIA AT SEATING K | 2.92 | 3.43 [0.115 | 0.135
PLANE AT MAXIMUM MATERIAL L | 7.37 | 7.87 |0.290 | 0.310
CONDITION (DIM D). M| - {10 — [ 100
N | 051 | 1.02 | 0,020 | 0.040

CASE 724-02
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| Mechanical

MECHANICAL DATA (Continued)

28-PIN PACKAGES wsssessssssssssssm—

CERAMIC PACKAGE

CASE 719-03
28 IS_T
D) Ve B
|
|
Cl> - 14 i
A
ot Lt
Ny MILLIMETERS | INCHES
_1 C DIM[ MIN | MAX [ MIN [ MAX
1 =N — } A | 35.00 | 36.92 | 1.386 | 1.414
i N " B | 14.73 | 15.34 | 0.580 | 0.604 |
I N .J y C | 3.05| 4.19)0.120 | 0.16
H FF D L SEATING \/ J - ? .38 | 0.53 ] 0.015 | 0.02
PLANE M } F .76 | 1.40 | 0.030 | 0.055
G 2.54 BSC 0.100 BSC
NOTES: H [ 0.76 [ 1.78 [ 0.030 | 0.070
1. LEADS, TRUE POSITIONED WITHIN ] .20 | 0.30 | 0.008
0.25 mm (0.010) DIAMETER (AT K | 2.54 | 4.19 | 0.100
SEATING PLANE) AT MAXIMUM L | 14.99 | 1549 | 0.590
MATERIAL CONDITION. ) M| — [ 100 | — | 100
2. DIMENSION “L” TO CENTER OF N | 051 ] 1.52] 0.020 | 0.060
LEADS WHEN FORMED PARALLEL. CASE 71903

CERDIP PACKAGE
CASE 733-03

HAGAAO AN MMM A
28 15

1 R R R |
VYV VUV VUV UTUUWUY VYL

—_— L —
e 1
— (re
Tt
| 1 MILLIMETERS|  INCHES
: K| _ e DIM{ MIN | MAX | MIN | MAX
k- e £ “”"B dlem J [ A ["36.45[ 3785 | 1435] 1490
) B | 12.70 | 1537 | 0.500 | 0.605
c | 406 | 584 | 0.160] 0.230
NOTES: D | 038 | 056 | 0.015] 0.022
1. DIM 1S DATUM. F | 1.27 [ 165 | 0.050] 0.065
2. POSITIONAL TOL FOR LEADS: G | 254BSC 0.100 BSC
§ | 70250010 @[T [A@) J | 020 | 030 0.008] 0.012
431' S A'iEEABngLPULSSSEMENlscus k| 318 | 406 | 0.125] 160
5. DIM -L- TOCENTER OF LEADS ; 51;52}&3?20 ;580? Bfgu
WHEN FORMED PARALLEL.
6. DIMENSIONING AND TOLERANCING N | o051 [ 127 [ 0020] 0.050

PER ANSI Y14.5,1973. CASE 733-03
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MECHANICAL DATA (Continued)

———— 28-PIN PACKAGES (Continued) meis—

PLASTIC PACKAGE

CASE 710-02
[ﬁ{\ﬁhhﬁhﬁﬁﬁﬁ(‘:hh
28 i 157 . , .
D 8
0 o |
VUV VU VU VTUVYITEUVY
—t
AL LAy == |
—JH~ ~lal— e\ K g DIM| MIN | MAX | MIN | MAX
F D \searmg -~ =M A | 3645 | 37.21 | 1.435 | 1.465
. PLANE B 13.72 114.22 | 0.540 | 0.560
C | 3.94] 508 | 0.155]0.200
NOTES: D | 0.36 | 0.56 | 0.014 ] 0.022
1. POSITIONAL TOLERANCE OF LEADS (D), E "3254 B‘sﬁ’z 03]180 Ss"é“
SHALL BE WITHIN 0.25mm{0.010) AT W T 25 006 [ 005
MAXIMUM MATERIAL CONDITION, IN 3y 020 038 0008 | 0015
RELATION TO SEATING PLANE AND K [ 292 343 0.115]0.136
EACH OTHER. L | 6.4 BSC | 0.600 BSC
2. DIMENSION L TO CENTER OF LEADS M ] 00 [ 150 ] © [ 18
WHEN FORMED PARALLEL. N | 051 1.0Z | 0.020] 0.040
3. DIMENSION B DOES NOT INCLUDE - )
MOLD FLASH. CASE 710-02
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Mechanical

MECHANICAL DATA (Continued)

essssssssssmnnss 40-PIN PACKAGES meseessssssssssmesssas—

CERAMIC PACKAGE
CASE 715-05

A 1 b—tL—

MILLIMETERS | INCHES
NOTES: DIM| MIN [MAX | MIN | MAX

| ooy Rt
. POSI . ] y . I

2. POSITIONAL TOLERANCE FOR LEADS 279 119 5.0 0170

D | 038 | 053 |0.015 ] 0.021

[ ]o.25 (0.010) @ T[AG) F | 076 | 1.52 | 0.030 | 0.060

3. EL15 SEATING PLANE. T Lo oos ] aom

4. DIMENSION “L” TO CENTER OF LEADS K954 257101007 G180

WHEN FORMED PARALLEL. L | 1499 |15.65 | 0.590 | 0616

5. DIMENSIONING AND TOLERANCING M| - 0| - 100

PER ANSI Y14.5, 1973. N_| 1.02 | 1.52 | 0.040 | 0.060

CASE 715-05

PLASTIC PACKAGE
CASE 711-03

PACKAGE DIMENSIONS (CONTINUED)

'\‘IVUUUV\)VUVUUUUUUUUU—%
N ’ e[ "

K F::%
J‘ [ | ‘R__E'J ;
H— —lgl- K L

e o "
SEATING
PLANE
NOTES: | MILLIMETERS|  INCHES
1. POSITIONAL TOLERANCE OF LEADS (D), DIM{ MIN | MAX | MIN | MAX
SHALL BE WITHIN 0.25 mm (0.010) AT A | 51.69 [ 62.45 | 2.035 | 2.065
MAXIMUM MATERIAL CONBITION, IN 8 | 13.72 [ 14.22 | 0.540 | 0.560
RELATION TO SEATING PLANE AND 3 .94 | 5.08 | 0.155 | 0.200
EACH OTHER. D .36 | 0.56 | 0.014 | 0.022
2. DIMENSION L TO CENTER OF LEADS F | 1.02 ] 1.52]0.040] 0.060
WHEN FORMED PARALLEL. G 2.54 BSC 0.100 BSC
3. DIMENSION B DOES NOT INCLUDE H | 1.65] 216 | 0.065 ] 0.085
MOLD FLASH. J | 0.20 {038 | 0.008 | 0.015
K | 292 343 [0.115] 0.135
L 15.24 BSC 0.600 BSC
M | 09 T 150 00 ] 180
N | 051 ] 10200207 0.040
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