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MEMORY ICs FUNCTION GUIDE

1. INTRODUCTION
1.1 Dynamic RAM

64K bit H 64K x 1 }—LKM4164B-10 ]———L KM4164B-12 H KM4164B-15 l
256K bit l—-—! 256K x 1 }—l—| KM41256A-10H KM41256A-12 H KM41256A-15 J
L wkmatz57a10 |- Kkm41257a-12 HKM41257A-15 ]
—! 64K x 4 ‘r { KM41464A-12H KM41464A-15 ]
rCMOST‘T{ it | mxi ]ﬁfLKM41C1000A-7 }—BM41C1000A-8H KM41G1000A-10 |
—{ KM41C1001A-7 H KM41C1001A-8 H KM41C1001A10—|
LI KM41C1002A-7 I——-I KM41C1002A-8 HKM41C1002A 10]
ur 256K x 4 ]———{ KM44C256A-8 H KM440256A-10H KM44C256A-12 ]
Q{ KM44C258A8 | — KM44C258A-10 |—| KM44C258A-12 |
L amoit aM x 1 ]——’l KM41C4000ﬂ—irKM41C4000-10 | «Mma1ca000-12 |

M x 4 H KM44C1000-8 H KM44C1000-10 I——TLKM44C1OOO-12 ]

1.2 Memory Module

_1 256K x 8 H KMMA4(5)8256-12 H KMM4(5)8256-15 —|
~—{ 256K x 9 I————{ KMM4(5)9256-12 H KMM4(5)9256-15 I
—  Mxs }———{ KMM4(5)81000A-8 H KMMA4(5)91000A-8 J
L_-[ 1Mx9 }—{ KMM4(5)81000A-10 I—r KMMA4(5)91000A-10 I

1.3 Video RAM

1 t f
I CMOs H ™ biLH 256K x 4 I——-I KM424C256-8 H KM424C256-10 H KM424C256-12 I

CMOSs

NMOS

¢ SAMSUNG i

Electronics



MEMORY ICs FUNCTION GUIDE

1.4 Static RAM

f i t
LCMOS ]~—1 64K |——Le4Kx1 J-—[ KM6165-25 I——I KM6165-35 H KM6165-45 ]
t t f
—l KM6165L-25 H KM6165L-35 |——r KM6165L-45 J
t T T
-—[ 16K x 4 ]-—| KM6465-25 H KM6465-35 H KMB465-45 J
i : t
—f KM6465L-25 H KM6465L-35 H KM6465L-45J
- i T T
—l 8K x 8 F—L KM6865-35 I—r KM6865-45 H KM6865-55 l
f 1 f
-LKM6865L-35 H KMB865L-45 H KM6865L-55 ]
—[ 8K x 8 KM6264A-7 H KM6264A-10 H KM6264A-12 ]
KM6264AL-7 H KMB264AL-10 H KM6264AL-12J

—1 256K i———{ 256K x 1 I'—r-{ KM61257-25 H KM61257-35H KM61257-45 J
—T KM61257L-25 ]——[ KM61257L-35 H KM61257L-45 l
— 64Kx4 }——{ KM64257-25 H KM64257-35 I—TKMGQSMSJ
1{ KM64257L-25 H KM64257L-35 ]——| KM64257L-45 |
—1 32K x8 J—i{ KM68257-35 H KM68257-45 H KM68257-55 J
—’{ KM68257L-35 ]——irKM68257L-45H KM68257L-55 ]
—[ 32K x 8 KM62256A-8 H KM62256A-10H KM62256A-1d

KM62256AL-8 |-—-LKM62256AL-10H KM62256AL-12 I

Tt Tt Tt
—f LY H128K><8 l—-l——[ KM681000-7 H KM681000-1LHKM681000-12 I

L il it
* . New Product L~{ Kmes1000L7 | —| KM681000L-104H KM681000L-12 |
+ : Preliminary Product

+1 : Under Development

¢ SAMSUNG , 12
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MEMORY ICs

FUNCTION GUIDE

1.5 EEPROM

— 256 bit —{ 16x16 J—ﬂ KMQ3C06 |

1 Kmesco?

[ kbt - eaxte |r{  KM93cas |

KM93C46i

T Kmo3c46G

{16k bit | 2kx8 || Km2sc1615 |—{ KM2scie20 | KM28C1625 |

T KM28C161-15 | —| KM28C16120 |—| KM28Ci6l-25 |
T km2scies15 || Km2scied20 | KM28C16J-25 |
[ kmzsc17-15 | kmzsc1720 | KkM2sci725 |
A kmzsc17i15 || kmescizizo | KM28Ci712s |

UT KM28C174-15 |—{ KM28C170-20 |—| KM28C17J25 |

— eakbit |—{ 8Kkx8 || Km28Ce420 |— KM28Cea25 |

- kmzscea20 |{ kmzscear2s |

T kmzsce40-20 || KM2scead-25 |

— kmzsces20 | KM28Ce525 |

KM28C651-20 |— KM28cesl-25 |

KM28C65J20 |— KM28C650-25 |

erseK bit |—{ 32kx8 |

KM28C256-15 | —| KM28C256-20 |— KM28C25625 |

* : New Product
+ : Preliminary Product
tt : Under Development

KM28C2561-15 |—| KM28C2561-20 |—| KM28C2561-25 |

i = s P P

KM28C256J-15 || KM28C256J-20 |—| KM28C256J-25 |

@smsume

Electronics
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MEMORY ICs FUNCTION GUIDE

1.6 MASK ROM

64k bit [— 8Kx8 |—  Kmzses | K236 ]
128K bit [—| 16Kx8 [—| KM23128 |
256K bit H 32K x 8 H KM23256 H KM23257 J

12k bit]——Lso.Kxa el KM230512j

cMOS 1M bit t 128kx8 [ km23c1000 |

T bit H 512K><BJ——L KM23C4000-15 ]——LKM2304000-20 H KM23C4000-25 J

t Preliminary Product: All Product is Volume available within 1989.

£ SAMSUNG 14



MEMORY ICs FUNCTION GUIDE

2. PRODUCT GUIDE
2.1 Dynamic RAM
Capacity| Part Number |Organization Speed (ns) |Technology Features Packages |Remark
64K bit KM4164BP 64K x1 [100/120/150 NMOS |Page Mode 16-Pin DIP Now
256K bit | KM41256AP 256K x 1 {100/120/150 NMOS |Page Mode 16-Pin DIP Now
KM41256AJ 256K x 1 {100/120/150 NMOS |Page Mode 18-Pin PLCC| Now
KM41256AZ 256K x 1 1100/120/150 NMOQOS [Page Mode 16-Pin ZIP Now
KM41257AP 256K x 1 [100/120/150 NMOS [Nibble Mode 16-Pin DIP Now
KM41257AJ 256K x 1 |100/120/150 NMOS |Nibble Mode 18-Pin PLCC| Now
KM41257AZ 256K x 1 |100/120/150 NMOS |Nibble Mode 16-Pin ZIP Now
KM41464AP 64K x4 [120/150 NMOS |Page Mode 18-Pin DIP Now
KM41464AJ 64K x4 |120/150 NMOS |Page Mode 18-Pin PLCC| Now
KM41464AZ 64K x4 |120/150 NMOS |Page Mode 20-Pin ZIP Now
1M bit KM41C1000AP 1M x1 |70/80/100 CMOS |Fast Page Mode |18-Pin DIP Now
KM41C1000AJ iMx1 |70/80/100 CMOS |Fast Page Mode |20-Pin SOJ Now
KM41C1000AZ 1M x1 |70/80/100 CMOS |Fast Page Mode |20-Pin ZIP Now
*KM41C1001AP 1M x1 |70/80/100 CMOS |Nibble Mode 18-Pin DIP Now
*KM41C1001AJ 1M x1 (70/80/100 CMOS [Nibble Mode 20-Pin SOJ Now
*KM41C1001AZ iMx1 |70/80/100 CMOS |Nibble Mode 20-Pin ZIP Now
*KM41C1002AP 1M x1 |70/80/100 CMOS  |Static Col. Mode |18-Pin DIP Now
*KM41C1002AJ 1M x1 |70/80/100 CMOS |Static Col. Mode [20-Pin SOJ Now
*KM41C1002AZ 1M x1 [70/80/100 CMOS |Static Col. Mode |20-Pin ZIP Now
KM44C256AP 256K x4 |80/100/120 CMOS |Fast Page Mode |20-Pin DIP Now
KM44C256AJ 256K x4 |80/100/120 CMOS |[Fast Page Mode [20-Pin SOJ Now
KM44C256AZ 256K x4 |80/100/120 CMOS |Fast Page Mode |20-Pin ZIP Now
*KM44C258AP 256K x4 |80/100/120 CMOS |Static Col. Mode |20-Pin DIP Now
*KM44C258AJ 256K x4 180/100/120 CMOS |Static Col. Mode [20-Pin SOJ Now
*KM44C258AZ 256K x 4 |80/100/120 CMOS |Static Col. Mode |20-Pin ZIP Now
4M bit tKM41C4000J 4M x 1 |80/100/120 CMOS |[Fast Page Mode |20-Pin SOJ TBA
+KM44C1000J 1M x4 |80/100/120 CMOS |Fast Page Mode |20-Pin SOJ TBA
Video tKM424C256P 256K x4 |RAM; 80/100/120f CMOS Fast Page Mode |28-Pin DIP TBA
RAM SAM; 20/25/35 Serial In/Out
+tKM424C256J 256K x4 |RAM; 80/100/120f CMOS |Fast Page Mode |28-Pin SOJ TBA
SAM; 20/25/35 Serial In/Out
tKM424C256Z 256K x4 |RAM; 80/100/120f CMOS |Fast Page Mode |28-Pin ZIP TBA
SAM; 20/25/35 Serial In/Out

*: New Product
+: Preliminary Product

¢ SAMSUNG 15
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MEMORY ICs

FUNCTION GUIDE

2.2 Memory Module

Part Number | Organization | Speed (ns) | Technology Feature Package Remark
KMM48256 256K x 8 120/150 NMOS Page Mode 30-Pin SIP Call Factory
KMM58256 256K x 8 120/150 NMOS Page Mode 30-Pin SIMM Call Factory

) (Edge Connector)
KMM49256 256K x 9 120/150 NMOS Page Mode 30-Pin SIP Call Factory
KMM59256 256K x 9 120/150 NMOS Page Mode 30-Pin SIMM Call Factory
B (Edge Connector)
*KMM481000A 1M x8 80/100 CMOSs Fast Page Mode | 30-Pin SIP Call Factory
*KMM581000 A 1M x8 80/100 CMOS Fast Page Mode | 30-Pin SIMM Call Factory
‘ (Edge Connector)
*KMM491000A 1Mx9 80/100 CMOS Fast Page Mode | 30-Pin SIP Call Factory
‘KMM591000A 1Mx9 80/100 CMOS Fast Page Mode | 30-Pin SIMM Call Factory
‘ (Edge Connector)
2.3 Static RAM
Speed Current
Capacity Part Name Organization (‘:‘: Technology | Active, mA Standby, ;A | Package | Remark
Typ (max) | Typ (max)
64K tKM6165 64K x1 |25/35/45 CMOS (100) (2mA) SDIP/ISOJ| TBA
TKM6165L 64K x 1 25/35/45 CMOSs (100) (100) SDIP/ISOJ| TBA
TKM6465 16K x4 | 25/35/45 CMOS (100) (2mA) SDIP TBA
TKM6465L 16K x4 | 25/35/45 CMOSs (100) (100) SDIP TBA
TKM6865 8K x8 |35/45/55 CMOS (120) (2mA) SDIP TBA
TKM6865L 8K x8 |35/45/55 CMOSs (120) (100) SDIP TBA
KM6264A 8Kx8 |70/100/1120f CMOS (70) (2mA) DIP/SOP | Now
KM6264AL ) 8Kx8 |70/100/120 CMOS (70) 2(100) DIP/SOP | Now
256K *KM61257 256K x 1 | 25/35/45 CMOS (100) (2mA) SDIP/SOJ| Now
*KM61257L 256K x 1 25/35/45 CMOS (100) (100) SDIP/SOJ| Now
*KM64257 64K x4 |25/35/45 CMOS (120) (2mA) SDIP/SOJ| Now
*KM64257L 64K x4 |25/35/45 CMOS (120) (100) SDIP/SOJ| Now
tKM68257P 32K x 8 |35/45/55 CMOS (120) (2mA) DIP TBA
TKM68257LP 32K x 8 |35/45/55 CMOS (120) (100) DIP TBA
KM62256A 32K x8 [80/100/120| CMOS (70) (2mA) DIP/SOP | Now
KM62256AL 32K x8 |80/100/120 CMOS (70) 2(100) DIP/SOP | Now
™M +tKM681000 128K x 8 [70/100/120 CMOS (70) (2mA) DIP/ISOP | TBA
+tKM681000L 128K x 8 |70/100/120| CMOS (70) 2(100) DIP/SOP | TBA

*: New Product

+: Preliminary Product
+1: Under Development
TBA: To Be Announced

¢ SAMSUNG
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MEMORY ICs FUNCTION GUIDE

2.4 EEPROM
Speed Write Cycle
Capacity| Part Number [Organization z‘s) Technology Time Features Packages Remarks
(ms)
256K bit |*KM93C06 16x 16 |250KHz CMOS 10 Ext.-timed 8 DIP Now
*KM93C07 16x16  |250KHz CMOS 10 Self-timed 8 DIP Now
1K bit |*KM93C46/G 64 x16 |250KHz CMOS 10 Self-timed| 8 DIP/8 SOP Now
*KM93C46l 64x16 |250KHz CMOS 10 Industrial 8 DIP Now
S Wbk tubut e S S el ol S S S
16K bit | KM28C16/J 2K x8 150/200/250 CMOS 2 D-P, 32 (24 DIP/32 PLCC| Now
Page Mode
*KM28C16l 2K x8  [150/200/250, CMOS 2 Industrial 24 DIP Now
KM28C17/J 2K x 8 150/200/250| CMOS 2 D-P, R/B |28 DIP/32 PLCC| Now
*KM28C171 2K x 8 150/200/250| CMOS 2 Industrial 28 DIP Now
64K bit | KM28C64/J 8Kx8 |200/250 CMOS 5 D-P,32 28 DIP/32 PLCC| Now
Page Mode
*KM28C64I 8Kx8  |200/250 CMOS 5 Industrial 28 DIP Now
KM28C65/J 8K x8  |200/250 CMOS 5 D-P, RIB |28 DIP/32 PLCC| Now
*KM28C65I I 8K x8  |200/250 CMOS 5 Industrial 28 DIP Now
R o L
256K bit | {KM28C256/J 32K x8 |150/200/250, CMOS 5 D-P, T-B, 64|28 DIP/32 PLCC| 2Q, '89
Page Mode
TKM28C2561 32K x8 |150/200/250 CMOS 5 Industrial 28 DIP 2Q, '89
*: D-P: Data-Polling, R/B: Ready/Busy, T-B: Toggle Bit
25 Mask ROM
. I Speed
Capacity Part Number Organization (ns) Technology Features Packages Remark
64K bit KM2364 8K x8 250 NMOS — 24 DIP
KM2365 8Kx8 250 NMOS Programmable 28 DIP Now
chip select
128K bit KM23128 16K x 8 250 NMOS Programmable 28 DIP Now
chip select
256K bit | KM23256 32K x 8 250 NMOS Programmable 28 DIP Now
chip select
KM23257 32K x 8 250 NMOS Programmable 28 DIP Now
chip select
512K bit | KM23C512 64K x 8 250 CMOS Programmable 28 DIP 4Q, 1989
output enable
1M bit KM23C1000 128K x 8 200 CMOS Programmable 28 DIP 4Q, 1989
250 chip select
4M bit KM23C4000-15 512K x 8 150 CMOS Programmable 28 DIP 4Q, 1989
KM23C4000-20 512K x 8 200 CMOS chip select & 28 DIP 4Q, 1989
® KM23C4000-25 512K x 8 250 CMOS output enable 28 DIP 4Q, 1989

¢ SAMISUNG -
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MEMORY ICs

FUNCTION GUIDE

3. ORDERING INFORMATION

KM XXXX X
SAMSUNG
MEMORY
COMPONENT
PART
NUMBER
REVISION
PERFORMANCE
*BLANK—STANDARD
oH —HIGH SPEED
oL —LOW POWER
KMM
SAMSUNG
MEMORY —

MODULE

4: SIP (SINGLE IN LINE

PINS ON ONE EDGE) ——

5: SIMM (EDGE CONNECTOR)

PART NUMBER

%

SPEED

e7: 70ns

*8: 80ns

©10: 100ns 25: 250ns

©12: 120ns *30: 300ns

*15: 150ns 35: 350ns

*20: 200ns
—TEMPERATURE RANGE

*BLANK 0~70°C

o —-40~+85°C

M —-55~+125°C

PACKAGE
P PLASTIC DIP
PLASTIC PLCC
o [ (256K DRAM)
PLASTIC SOJ
(1M DRAM)
SG SOIC GULLWING —

XX
AESPEED

* 8: 80ns
*10: 100ns
*12: 120ns
*15: 150ns

REVISION

# SAMSUNG
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Dynamic RAM

Capacity | Part Number | Organization s;e;d Technology Features Packages Remark
64K bit KM4164BP 64K x 1 100/120/150 NMOS Page Mode 16-Pin DIP Now
256K bit KM41256AP 256K x 1 100/120/150 NMOS Page Mode 16-Pin DIP Now
. KM41256AJ 256K x 1 100/120/150 NMOS Page Mode 18-Pin PLCC Now
KM41256AZ 256K x 1 100/120/150 NMOS Page Mode 16-Pin ZIP Now
KM41257AP 256K x 1 100/120/150 NMOS Nibble Mode 16-Pin DIP Now
KM41257AJ 256K % 1 100/120/150 NMOS Nibble Mode 18-Pin PLCC Now
KM41257AZ 256K x 1 100/120/150 NMOS Nibble Mode 16-Pin ZIP Now
KM41464AP 64K x 4 120/150 NMOS Page Mode 18-Pin DIP Now
KM41464AJ 64K x 4 120/150 NMOS Page Mode 18-Pin PLCC Now
KM41464AZ 64K x 4 120/150 NMOS Page Mode 20-Pin ZIP Now
1M bit KM41C1000AP 1M x1 70/80/100 CMOS Fast Page Mode | 18-Pin DIP Now
KM41C1000AJ 1Mx1 70/80/100 CMOS Fast Page Mode | 20-Pin SOJ Now
KM41C1000AZ Mx1 70/80/100 CMOS Fast Page Mode | 20-Pin ZIP Now
KM41C1001AP Mx1 70/80/100 CMOSs Nibble Mode 18-Pin DIP Now
KM41C1001AJ 1MMx1 70/80/100 CMOS Nibble Mode 20-Pin SOJ Now
KM41C1001AZ 1MMx1 70/80/100 CMOS Nibble Mode 20-Pin ZIP Now
KM41C1002AP Mx1 70/80/100 CMOS Static Col. Mode | 18-Pin DIP Now
KM41C1002AJ 1M x1 70/80/100 CMOS Static Col. Mode | 20-Pin SOJ Now
KM41C1002AZ 1Mx1 70/80/100 CMOS Static Col. Mode | 20-Pin.ZIP Now
KM44C256AP | 256K x4 | 80/100/120 CMOS Fast Page Mode | 20-Pin DIP Now
KM44C256AJ 256K x 4 | 80/100/120 CMOS Fast Page Mode | 20-Pin SOJ Now
KM44C256AZ | 256K x 4 80/100/120 CMOS Fast Page Mode | 20-Pin ZIP Now
KM44C258AP | 256K x 4 80/100/120 CMOS Static Col. Mode | 20-Pin DIP Now
KM44C258AJ | 256K x 4 80/100/120 CMOS Static Col. Mode | 20-Pin SOJ Now
KM44C258AZ | 256K x 4 80/100/120 CMOS Static Col. Mode | 20-Pin ZIP Now
4M bit KM41C4000J 4M x 1 80/100/120 CMOS Fast Page Mode | 20-Pin SOJ TBA
KM44C1000J 1M x4 | 80/100/120 CMOS Fast Page Mode | 20-Pin SOJ TBA
Video RAM | KM424C256P 256K x4 | RAM: 80/100/120 CMOS Fast Page Mode | 28-Pin DIP TBA
SAM: 20/25/35 Serial In/Out
KM424C256J 256K x4 | RAM: 80/100/120 CMOS Fast Page Mode | 28-Pin SOJ TBA
SAM: 20/25/35 Serial In/Out
KM424C2562 256K x4 | RAM: 80/100/120 CMOS Fast Page Mode | 28-Pin ZIP TBA
SAM: 20/25/35 Seria In/Out
Module KMM48256 256K x 8 | 120/150 NMOS Page Mode 30-Pin SIP Call Factory
KMM58256 256K x 8 | 120/150 NMOS Page Mode 30-Pin SIMM Call Factory
(Edge Connector)
KMM49256 256K x9 | 1201150 NMOS Page Mode 30-Pin SIP Call Factory
KMM59256 256K x9 | 120/150 NMOS Page Mode 30-Pin SIMM Call Factory
(Edge Connector)
KMM481000A 1Mx8 |80/100 CMOS Fast Page Mode | 30-Pin SIP Call Factory
KMM581000A 1M x8 |80/100 CMOSs Fast Page Mode | 30-Pin SIMM Call Factory
(Edge Connector)
KMM491000A 1M x9 80/100 CMOS Fast Page Mode | 30-Pin SIP Call Factory
KMM591000A 1Mx9 | 80/100 CMOS Fast Page Mode | 30-Pin SIMM Call Factory

(Edge Connector)




KM4164B

NMOS DRAM

64K x 1 Bit Dynamic RAM with Page Mode

FEATURES
¢ Performance range
trac tcac tac
KM4164B-10 100ns 55ns 190ns
KM4164B-12 120ns 60ns 220ns
KM4164B-15 150ns 75ns 260ns

Page Mode capability

Single +5V +10% power supply
Common /O using early write
TTL compatible inputs and output
Schmitt Triggers on all input control lines
RAS-only and Hidden Refresh capability
128 cycle/2ms refresh

Jedec standard pinout in 16-pin DIP

FUNCTIONAL BLOCK DIAGRAM

|-—D

H—Q

RAS
cas —| CONTROL & DATA
A CLOCKS IN
W — BUFFER
DATA
ouT
BUFFER
COLUMN DECODER :4
SENSE AMPS &
IO GATINGS
Ac 2
A1 @
po I a
w (=)
PV = 9 MEMORY ARRAY
@ 2 65,356
Ad-~| 0 Y )
8 o CELLS
As ¥ g —Vce
8 3
<

——Vss

GENERAL DESCRIPTION

The KM4164B is a fully decoded NMOS Dynamic Ran-
dom Access Memory organized as 65,536 one-bit words.
The design is optimized for high speed, high perfor-
mance applications such as computer memory, peri-
pheral storage and environments where low power
dissipation and compact layout are required.

The KM4164B features page mode which allows high
speed random access of up to 256-bits within the same
row. Multiplexed row and column address inputs per-
mit the KM4164B to be housed in a standard‘16-pin DIP.

The KM41648B is fabricated using Samsung’s advanc-
ed silicon gate NMOS process. This process, coupled
with single transistor memory storage cells, permits
maximum circuit density and minimal chip size.

Clock timing requirements are noncritical, and power
supply tolerance is very wide. All inputs and output are
TTL compatible.

PIN CONFIGURATION

Ne. [T]o 6] Vss
o [2} [15] CAS
w (3] 4] @
RAS [4] 73] As
Ao [5] [12] A3
A2 [6] (1] As
A1 [7] [10] As
vec [8] 9] A7
Pin Name Pin Function
Ao-A7 Address inputs
Data In
Q Data Out
w Read/Write Input
RAS Row Address Strobe
CAS Column Address Strobe
Vee Power (+5V)
Vss Ground

¢ SAMSUNG
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KM4164B

NMOS DRAM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin, Vour -20to +70 Vv
Voltage on Ve supply relative to Vss Vee -1to +75 \"
Storage Temperature Tstg —-65to +150 °C
Power Dissipation Po 1.0 w
Short Circuit Output Current los 50 mA

*Permanent device damage may occur of “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to abso-
lute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 "
Ground Vss 0 0 0 Vv
Input High Voltage Vin 24 - Vee+1 \
Input Low Voltage Vi -20 — 0.8 \"

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Units

Operating Current* KM4164B-10 — 60 mA

(RAS and CAS cycling; @trc=min.) KM4164B-12 lec — 50 mA
KM4164B-15 — 45 mA

Standby Current I _ 4 mA

(RAS = CAS = V4 after 8 RAS cycles min.) cez

RAS-Only Refresh Current* KM4164B-10 _ 50 mA

(CAS =V, RAS cycling; @tsc=min.) KM4164B-12 leca — 40 mA
KM4164B-15 — 35 mA

Page Mode Current* KM4164B-10 — 45 mA

(RAS =V, CAS cycling; @tec=min.) KM4164B-12 leca - 35 mA
KM4164B-15 — 30

Input Leakage Current

(Any input 0<Vin<5.5V, Vec=5.5V, Vgs=0V, m -10 10 uA

all other pins not under test =0 volts.)

Output Leakage Current

(Data out is disabled, 0 <Vour<5.5V, Vcc =5.5V, loL -10 10 pA

Vss =0V)

Output High Voltage Level (loy =—5mA) Vou 2.4 — \

Output Low Voltage Level (lo.=4.2mA) VoL — 0.4 v

“Note: lcc is dependent on output loading and cycle rates. Specified values are obtained with the output open.

lcc is specified as an average current.
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KM4164B NMOS DRAM
CAPACITANCE (1.=25°)

Parameter Symbol Min Max Unit
Input capacitance (A¢-A7, D) Cini - 5 pF
Input capacitance (RAS, CAS, W) Cinz —_ 7 pF
Output Capacitance (Q) ‘ Cour — 6 pF
AC CHARACTERISTICS 0°c<T.<70°C, Voo =5.0V + 10%. See notes 1,2.)

KM4164B-10 KM4164B-12| KM4164B-15
Parameter Symbol — Unit| Notes
Min| Max |Min| Max |Min| Max

Random read or write cycle time tre 190 220 260 ns
Read-modify-write cycle time tawc | 215 255 300 ns
Access time from RAS trac 100 120 150/ ns | 3, 4
Access time from CAS teac 55 60 75/ ns | 3,5
Output buffer turn-off delay time torr 25| 0 30, 0 35| ns 6
Transition time (rise and fall) tr 100 100/ 3 100| ns
RAS precharge time tre 80 90 100 ns
RAS pulse width tras 100| 10,000| 120| 10,000 150| 10,000 ns
RAS hold time trsH 55 60 75 ns
CAS pulse width tcas 55| 10,000/ 60| 10,000 75| 10,000 ns
CAS hold time toss | 100 120 150 ns |
RAS to CAS delay time trco 15 45| 20 60| 25 75| ns | 4
CAS to RAS precharge time tere 0 0 1 ns
Row address set-up time tasr 0 0 ns
Row address hold time traH 15 18 20 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time toan 25 30 35 ns
Column address hold time referenced to RAS tar 70 90 110 ns
Read command set-up time tres 0 ns
Read command hold time referenced to CAS trcH 0 ns
Read command hold time referenced to RAS tran 0 ns
Write command set-up time twes 0 ns 7
Write command hold time twen 30 35 45 ns
Write command pulse width twe 30 35 45 ns
Write command to RAS lead time tawe 25 35 45 ns
|Write command to CAS lead time tow 25 35 45 ns
Data-in set-up time tos 0 0 0 ns
| Data-in hold time tow | 30 35 40 ns
'GAS to W delay time towo | 50 55 65 ns | 7
¢ SAMSUNG 2
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KM4164B NMOS DRAM

AC CHARACTERISTICS (continued)

KM4164B-10| KM4164B-12| KM4164B-15
Parameter Symbol — Units| Notes
Min| Max [Min| Max |Min| Max
RAS to W delay time - tawo | 95 115 140 ns | 7
Write command hold time referenced to RAS twer | 75 95 120 ns
Data-in hold time referenced to RAS towr | 75 95 115 ns
Page mode cycle time tec | 105 120 145 ns
CAS precharge time (page mode only) tce 40 45 60 ns
CAS precharge time (all cycles except page mode)| tcen 25 25 30 ns
Refresh period trer 2 2 2| ms
NOTES _
1. Aninitial pause of 100us is required after power-up followed by any 8 RAS cycles before proper device operation
is achieved.
2. Vix(min) and V\(mas) are reference levels for measuring timing of input signals. Transition times are measured
between Viy(min) and V, (max) and are assumed to be 5ns for all inputs.
3. Measured with a load equivalent to 2 TTL loads and 100pF.
4. Operation within the trep(max) limit insures that trac(max) can be met, taco(max) is specified as a reference point

only. If trep is greater than the specified tacp(max) limit, then access time is controlled exclusively by tcac.

. Assumes that tacp> taco(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not referenced

to Vou Or Vor.

. tewp and tmwp are restrictive operating parameters for the read-modify-write cycle only. If twcs>twes(min), the

cycle is an early writé cycle and the data output will remain open circuit throughout the entire cycle. If
town > towo(min) and tawo > tawo(Min), the cycle is a late write cycle and the data output will contain data read from
the selected cell. If neither of the above conditions are met, the condition of the data out (at access time until
CAS goes back to V) is indeterminate.
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KM4164B NMOS DRAM
TIMING DIAGRAMS
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KM4164B

NMOS DRAM

TIMING DIAGRAMS (Continued)
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KM4164B

NMOS DRAM

TIMING DIAGRAMS (Continued)
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KM4164B

NMOS DRAM

TIMING DIAGRAMS (Continued)

HIDDEN REFRESH CYCLE
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KM4164B OPERATION

Device Operation

The KM4164B contains 65,536 memory locations. Six-
teen address bits are required to address a particular
memory location. Since the KM4164B has only 8 address
input pins, time multiplexed addressing is used to in-
put 8 row and 8 column addresses. The multiplexing is
controlled by the timing relationship between the row
address strobe (RAS), the column address strobe (CAS)
and the valid address inputs.

Operation of the KM4164B begins by strobing in a valid
row address with RAS while CAS remains high. Then the
address on the 8 address input pins is changed from
a row address to a column address and is strobed in
by CAS. This is the beginning of any KM4164B cycle in
which a memory location is accessed. The specific type
of cycle is determined by the state of the write enable
pin and various timing relationships. The cycle is ter-
minated when both RAS and CAS have returned to the
high state. Another cycle can be initiated after RAS re-
mains high long enough to satisfy the RAS precharge
time (tre) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse width are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition,
a new cycle must not begin until the minimum RAS
precharge time, tap, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM4164B begin a complex sequence of events. If the
sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write enable
input (W) high during a RAS/CAS cycle. The output of
the KM4164B remains in the Hi-Z state until valid data
appears at the output. If CAS goes low before trcp(max),
the access time to valid data is specified by trac. If CAS
goes low after tgep(max), the access time is measured
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KM4164B

NMOS DRAM

DEVICE OPERATION (Continued)

from CAS and is specified by tcac. In order to achieve
the minimum access time, trac(min), it is necessary to
bring CAS low before taco(max).

Write

The KM4164B can perform early write, late write and
read-modify-write cycles. The difference between these
cycles is in the state of data-out and is determined by
the timing relationship between W and CAS. In any type
of write cycle, Data-in must be valid at or before the fall-
ing edge of W or CAS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CAS. The data at the data input pin
(D) is written into the addressed memory cell.
Throughout the early write cycle the output remains in
the Hi-Z state. This cycle is good for common 1/O ap-
plications because the data-in and data-out pins may
be tied together without bus contention.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during the
time that data is being written into the same cell loca-
tion. This cycle is achieved by bringing W low after CAS
and meeting the data sheet read-modify-write cycle tim-
ing requirements. This cycle requires using a separate
110 to avoid bus contention.

Late Write: If W is brought low after CAS, a late write
cycle will occur. The late write cycle is very similar to
the read-modify-write cycle except that the timing
parameters, trwp and towp, are not necessarily met. The
state of data-out is indeterminate since the output could
be either Hi-Z or contain data depending on the timing
conditions. This cycle requires a separate 1/O to avoid
bus contention.

Data Output

The KM4164B has a tri-state output buffer which is con-
trolled by CAS (and W for early write).

Whenever CAS is high (Vy), the output is in the high
impedance (Hi-Z) state, In any cycle in which valid data
appears at the output, the output first remains in the
Hi-Z state until the data is valid and then the valid data
appears at the output. The valid data remains at the out-
put until CAS returns high. This is true even if a new
RAS cycle occurs (as in hidden refresh). Each of the
KM4164B operating cycles are listed below after the cor-
responding output state produced by the cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Page Mode Read, Page Mode Read-
Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Page
Mode write, CAS-only cycle.

Indeterminate Output State: Delayed Write

Refresh
The data in the KM4164B is stored on a tiny capacitor

within each memory ceii. Due io ieakage, the data wiii
leak off after a period of time. To maintain data integri-
ty it is necessary to refresh each of the rows every 2 ms.

There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high.

Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and strobing in a
refresh row address with RAS.

Other Refresh Methods: It is also possible to refresh the
KM4164B by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only refresh
is the preferred method.

Page Mode

Page mode memory cycles provide faster access and
lower power dissipation than normal memory cycles.
In page mode, it is possible to perform read, write or
read-modify-write cycles. As long as the applicable tim-
ing requirements are observed it is possible to mix
these cycles in any order. A page mode cycle begins
with a normal cycle. While RAS is kept low to main-
tain the row address, CAS is cycled to strobe in addi-
tional column addresses. This eliminates the time
required to set up and strobe sequential row addresses
for the same page.

Power-up

If RAS =Vgs during power-up the KM4164B might
begin an active cycle. This condition results in higher
than necessary current demands from the power supp-
ly during power-up. It is recommended that RAS and
CAS track with Ve during power-up or be held at a
valid Vy4 in order to minimize the power-up current.

An initial pause of 100usec is required after power-up
followed by 8 initialized cycles before proper device
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DEVICE OPERATION (continued)

operation is assured. Eight initialization cycles are also
required after any 2 ms period in which there are no
RAS cycles. An initialization cycle is any cycle in which
RAS is cycled.

Termination

The lines from the TTL driver circuits to the KM4164B
inputs act like unterminated transmission lines
resulting in significant positive and negative over-
shoots at the inputs. To minimize overshoot it is ad-
visable to terminate the input lines and to keep them
as short as possible. Although either series or parallel
termination may be used, series termination is general-
ly recommended since it is simple and draws no addi-
tional power. It consists of a resistor in series with the
input line placed close to the KM4164B input pin. The
optimum value depends on the board layout. It must
be determined experimentally and is usually in the
range of 20 to 40 ohms.

Board Layout

It is important to lay out the power and ground lines
on memory boards in such a way that switching tran-
sient effects are minimized. The recommended
methods are gridded power and ground lines or
separate power and ground planes. The power and
ground lines act like transmission lines to the high fre-
quency transients generated by DRAMS. The im-
pedance is minimized if all the power supply traces to
all the DRAMS run both horizontally and vertically and
are connected at each intersection or better yet if
power and ground planes are used.

Address and control lines should be as short as possi-
ble to avoid skew. In boards with many DRAMS these
lines should fan out from a central point like a fork or
comb rather than being connected in a serpentine pat-
tern. Also the control logic should be centrally located
on large memory boards to facilitate the shortest possi-
ble address and control lines to all the DRAMS.

Decoupling

The importance of proper decoupling cannot be over
emphasized. Excessive transient noise or voltage
droop on the V¢c line can cause loss of data integri-
ty (soft errors). The total combined voltage changes
over time in the V¢c to Vss voltage (measured at the
device pins) should not exceed 500mV.

A high frequency 0.14F ceramic decoupling capacitor
should be connected between the V¢c and ground
pins of each KM4164B using the shortest possible
traces. These capacitors act as a low impedance shunt
for the high frequency switching transients generated
by the KM4164B and they supply much of the current
used by the KM4164B during cycling.

In addition, a large tantalum capacitor with a value of
47uF to 100uF should be used for bulk decoupling to
recharge the 0.1xF capacitors between cycles, thereby
reducing power line droop. The bulk decoupling
capacitor should be placed near the point where the
power traces meet the power grid or power plane. Even
better results may be achieved by distributing more
than one tantalum capacitor throughout the memory
array.
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KM4164B NMOS DRAM

PACKAGE DIMENSIONS
16-LEAD PLASTIC DUAL IN-LINE PACKAGE Units: Inches (millimeters)
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0.769 (19.53)
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0.100(2.54) 0055 (1.40)
TYP 0.065 (1.65)
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KM41256A/KM41257A NMOS DRAM

256K x 1 Bit Dynamic RAM with Page/Nibble Mode
FEATURES ’ DESCRIPTION

The KM41256/7A is a fully decoded NMOS Dynamic
Random Access Memory organized as 262,144 one-bit
words. The design is optimized for high speed, high

* Performance range

trac teac tac S
performance applications such as computer memory,
KM41256/7A-10 100ns 50ns 200ns buffer memory, peripheral storage and environments
KM41256/7A-12 120ns 60ns 230ns where low power dissipation and compact layout are
KM41256/7A-15 | 150ns | 75ns | 260ns required.

The KM41256A features page mode which allows high
speed random access of memory cells within the same

* Page Mode capability-KM41256A row. The KM41257A features nibble mode whichallows
* Nibble Mode capability-KMA41257A. high speed serial access of up to 4 bits of data. CAS-
. @-before-m'refresh capability before-RAS refresh capability provides on-chip auto
* RAS-only and Hidden Refresh capability refresh as an alternative to RAS-only refresh. Multi-
* TTL compatible inputs and output plexed row and column address inputs permit the
e Common /O using early write KM41256/7A to be housed in a JEDEC standard 16-pin
¢ Single +5V+10% power supply DIP.

L]

256 cycle/dms refresh
* Jedec standard pinout in 16-pin plastic DIP,
18 lead PLCC and 16-pin plastic ZIP.

The KM41256/7Ais fabricated using Samsung’s ad-
vanced silicon gate NMOS process. This process, coupl-
ed with single transistor memory storage cells, permits
maximum circuit density and minimal chip size.

Clock timing requirements are noncritical, and power
supply tolerance is very wide. All inputs and output are
TTL compatible.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS

o KM41256/7AP *KM41256/7AJ *KM41256/7AZ
» |0
as[1] o 161 Vss o> Aei?z o
DE E(TS / 2 (1)18 17 m}j{f Ves
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w _] BUFFER Ao 5] 12] A3 Ao[ 6 13:]1\:; 2? :%]@ A2
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SENSE Afr\mc;s& Pin Name Pin Function
Ao— @ Ac-Ag Address Inputs
i &
. § § MEMORY ARRAY b Data In
. 2 e CELLS Q Data Out
Hg:‘ ngc — Ve i Read/Write Input
Ag— < —Vss RAS Row Address Strobe
CAS Column Address Strobe
Vee Power (+5V)
Vss Ground
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KM41256A/KM41257A NMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin, Vour —-1to +7.0 \Y
Voltage on V¢ supply relative to Vss Vee -1to +70 \
Storage Temperature T -55to +150 °C
Power Dissipation Po 1.0 w
Short Circuit Output Current los 50 mA

*Permanent device damage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMEN DED OPERATlNG COND'T'ONS (Voltages referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 \
Ground Vss 0 0 0 \'
Input High Voltage ViH 24 — Vec+ 1 \
Input Low Voltage Vi -1 — 0.8 \"
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Units
Operating Current* KM41256/7A-10 -_ 85 mA
(RAS and CAS cycling; @trc=min.) KM41256/7A-12 lect — 75 mA
KM41256/7A-15 - 65 mA
Standby Current _
(RAS = CAS = Vi) ooz 45 | maA
RAS-Only Refresh Current* KM41256/7A-10 — 70 mA
(CAS =V, RAS cycling; @trc =min.) KM41256/7A-12 lecs — 65 mA
KM41256/7A-15 — 60 mA
Page Mode Current* KM41256A-10 I — 65 mA
(RAS =V, CAS cycling; @tec =min.) KM41256A-12 oo — 55 mA
KM41256A-15 —_ 45 mA
Nibble Mode Current* KM41257A-10 -_ 65 mA
(RAS = V,,, CAS cycling; @tnc=min.) KM41257A-12 lccs — 55 mA
KM41257A-15 — 45 mA
CAS-Before-RAS Refresh Current* KM41256/7A-10 - 70 mA
(RAS cycling @trc = min.) KM41256/7A-12 lccs - 65 mA
KM41256/7A-15 - 60 mA
Input Leakage Current
(Any input 0<Vin<5.5V, Voc=5.5V, Vss =0V, [ -10 10 uA
all other pins not under test =0 volts.)
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KM41256A/KM41257A

NMOS DRAM

DC AND OPERATING CHARACTERISTICS (continued)

Parameter Symbol Min Max Units
Output Leakage Current
(Data out is disabled, OV<Vour<5.5V, loL -10 10 nA
Vcc = 55V, Vss = OV)
Output High Voltage Level (lon = —5mA) Vou 24 — Vv
Output Low Voltage Level (lop =4.2mA) VoL — 0.4 \"

*Note: Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open.

lcc is specified as an average current.

CAPACITANCE (1.=25°c)

Parameter Symbol Min Max Unit
Input Capacitance (Aq-As, D) Cini — 7 pF
Input Capacitance (RAS, CAS, W) Cinz — 10 pF
Output Capacitance (Q) Cour -— 7 pF
AC CHARACTERISTICS (0°C<T,<70°C, Vo =5.0V + 10%. See notes 1,2)
KM41256/7A STANDARD OPERATION
KM41256/A-10(KM41256A-12|KM41256A-15
Parameter Symbol [KM41257A-10KM41257A-12]KM41257A-15| ypit | Notes
Min | Max | Min| Max | Min| Max
Random read or write cycle time tre 200 230 260 ns
Read-modify-write cycle time tawe 245 265 310 ns
Access time from RAS trac 100 120 150 | ns 3.4
Access time from CAS teac 50 1 eo] 75! ns | 35
Output buffer turn-off delay time torr 0 25 0 30 0 40| ns
Transition time (rise and fall) tr 3 50 3 50 3 50| ns
RAS precharge time tre 90 100 100 ns
RAS pulse width tras 100 | 10,000 | 120 | 10,000 | 150 | 10,000 | ns
RAS hold time tRsH 50 60 75 ns
(ca;\ﬁsc;crzcshzrx%i;lt";)eage mode) oo 4 %0 60 ns
CAS pulse width teas 50 | 10,000 | 60 | 10,000 | 75| 10,000 | ns
CAS hold time tesk 110 120 150 ns
RAS to CAS delay time trco 20 50| 25 60| 25 75| ns 4
CAS to RAS precharge time terp 10 10 10 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tran 15 15 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tcan 15 20 25 ns
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KM41256A/KM41257A

NMOS DRAM

TIMING DIAGRAMS (continued)
WRITE CYCLE (EARLY WRITE)

tRC |

I t
RAS \\jl‘[i: \St taAr Ras ,_T

= tesH —t tRp

trRcD tRSH fe—tcrP

J— ViH-—- t \
CAS v::_» SF \r CAS / /

‘ teen
A

Y
v QK
tps —=f f=— b tpH —]
V’V‘V v’v’v’v.v’v'v v v‘vov’v’v’ VALID ""V"’v‘V’V"’v.v.v’v’v’~’v' Q""""V.v.v".v ’v.v v,

° QRUBEIIXLHKERIN. oata R RRRBEE
a ://g:: OPEN

READ-WRITE/READ-MODIFY-WRITE CYCLE

tRwe l
tRas

RAS ViH— S tAR ———"-J

ViL— \ 7  —

tosH trp
trcD tRsH b— tcgpj
tcas
— ViH— 4 T
CAS ViL— tASR 1ASC\ \k Z ]
— — — —>tcPN
«1 tRAH tcaH

A ViH— ROW COLUMN Y

Vi ADDRESS ADDRESS 4

tRWD ——tcwL —-]
tRCs ——‘ — tcwp tRwL ——=
— ViH—
T KRS \
tcac b twp — toFF

VoH— - VALID

Q VoL— OPEN DATA
tRAC

(. VVVV'VVVVVIV""'"V"VV'V'VVVVVV’ VALID .v‘v.v.v.v.v’v‘vv.v.v’v.v.v v.v v,

T T T s WIEEIEID A T

m DON'T CARE
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KM41256A/KM41257A

NMOS DRAM

TIMING DIAGRAMS (continued)
PAGE MODE READ CYCLE (KM41256A)

tRas
RAS ViH— te—— tAR ———=f jﬂ \
ViL— P
tesH tRsH [=~— tRP —=
trc
e tRCD 4] top ] IL_ tcrp
— tcAs —=
CAS ViH—
ViL — tRAH 7
fe—ef tCAH
tasr tasc tasc
I g
A ViH— ROW 7 coL ’v.v X AR v’v’v v V.v‘v.v.v"
ViL— ADD ADD “’A t’?‘?‘t’?’A‘A’A‘ .A A’A‘A’A A’
tcac—=
torF
tRaC -
VOH—
Q VOH OPEN %
ot— VALID VALID VALID t
DATA ~—‘ —tRcs DATA DATA - RAH
trcs ~— tRCH — tRcH
— N
T KK h )
ViL—
PAGE MODE WRITE CYCLE (KM41256A)
= tRp =
AAS Vin— tRas =
R ViL—
4F
tpc = tRSH—~—
tcrp tcas tce tcp
trco |
tca t —
_—— \ = 7‘;’:‘?\ =/
CAS »
Vil _f \ r \ A \ A
taR tasc tasc
tasr tRAH | tasc tcaH tcaH tCAH
Vig— L
H ROW coL coL coL
A ViL— ADD ADD ADD ADD
tweH
tweR twes twes tweH
twes tweH
pt— twp twp
w ViL— -
tos toH tos toH | tps toH
ViH— —\
D VALID DATA VALID DATA VALID DATA
ViL— __ §
— - ~tDHR -

m DON'T CARE
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KM41256A/KM41257A NMOS DRAM

TIMING DIAGRAMS (Continued)
NIBBLE MODE READ CYCLE (KM41257A)

tRAS |— trP
RAS  Vik- AR 7
ViL— 7
tcsH .
tcrp NRSH
‘—— .—iacu_.{ tNe
——tcas
ViH—
ol R RNV
tasr — Mt tNeP tNcas
CAH
trAH
] ot —
A ViH— /- ROW x coL
ViL— ADD ADD
tRCS
tRCS - tRCH
L tRcH ’-

W A % R

t—tCAC ~

tOFF tncAC toFF

R B R

trac

Q VoH— - vaLD ’ ; VALID ’ < VALID > < VALID >
VoL— - DATA DATA DATA DATA

NIBBLE MODE WRITE CYCLE (KM41257A)

tras —rP
- Vin_ _ﬁs tAR———-{ 2
ViL— -
tesH
on i tNRSH tRNH
= tRcD— tcas e
ViH—
i N A N\ /=
tasr| | tRaH tcaH tNee tNcas

Ft—tasc

A ViH— - Row coL Y
ViL— A\ ADD ADD
! J

tweh == twcH 'RWLA{
twes 4

— twp —=1
ViL— )

w
WP
tos tDH tps
I_.—. toH
D vi— QOO /‘ DATA DATA
Q VoH — OPEN
VoL—
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KM41256A/KM41257A

NMOS DRAM

TIMING DIAGRAMS (Continued)
NIBBLE MODE READ-WRITE CYCLE (KM41257A)

trAs

N
Ji

RAS ViH— N tar
ViL—
tcrP tcsH
tNRSH tRNH
I~ tRCD tCAS —=f =———tNRWC
CAS ViH— Z[ X f \ /
ViL—
tasr | | tRAH toan tNcp tNCAS
- | tasc
A ViH— ROW x coL
ViL— ADD ADD
tewp | | tow . tRwL
N
INCWD}-—-] ot

w ViH— —S

ViL—
tcac
tNcAC M
twp
——trAC torr twp
Q VoH— - VALID VALID VALID
DATA >_'< A
VoL— _)L DATA DAT.

DS —e—
tDH =

VALID
DATA

ViH— \AANVVVYVVVVV
R A e,

RAS-ONLY REFRESH CYCLE
NOTE: CAS =V, W, D=Don’t Care

tRas

|

[
=
I
I
.

IR0 % % 0% % %% % N NN 09.9.0.99%%

tRP

OPEN

m DON'T CARE
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KM41256A/KM41257A NMOS DRAM

TIMING DIAGRAMS (Continued)

HIDDEN REFRESH CYCLE

tRC tRC
tRAs t——tRP ——ef tRAS tRP —e=f
Y —— t Y
RAS M AR 7 N 4 \
=—"RsH tcur tcrp
l=——— tRCD tcas —
N ViH— r T
CAS Vie— tRAH \ /;
tasr tcaH fe— tcPN
tasc —=
ViH— N \
A ks ROW ADD ﬂK COL ADD )
——| tRCS [t
= ViH— ] 'vvvvvvvvvvvvvvvvvvvvvvv V.V, V. V.V,V.V,v,
W 3000000000 0000.0 0000000000000 000
Vi - TRERXRCRXKXRRCKXRXCAXKIRIARXIX
I tRaC ~

VoH-

Q OPEN r VALID DATA E—
VoL— 31 A

CAS-BEFORE-RAS REFRESH CYCLE
NOTE: Address, W, D =Don’t Care

trc

'r\r

s ViH— tRAS

Vi N \

tesR —= r——!c»m
JE— ViH— VAVAVAV. VAV VAV V.V AVAVAV WAV VAV Vv, Y.
RSy OXRIOONNK
f !

VOH—
Q

VoL_ OPEN

DOOY PON'T cARE
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KM41256A/KM41257A

NMOS DRAM

T'MlNG DIAGRAMS (Continued)

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

trTC
—  ViH— \ trras
RAS ViL— S Z \
tcsk
p——tCSH ’r——lcw—a- tRsH F=—tRP —=f
CAS ViH— \ tcas:
CAS ViL— f Z \
tasc ,—-— tcan:

ViH— R ARRRARR AR RIS
* v XXOOO0G0EAAOEOSOASOOGINR,  couumn aooress
READ CYCLE trcs [_‘.Ffﬂ
= ViH— VAVAV VAV VAV AV W VAV AV VAV VL VWV aVaV VWV, Y,
T K O 4t

tcac L ftore

Q VoH— 4 -

VoL { VALID DATA
WRITE CYCLE towd towt ———]

tRWL
o Vin— A X -\ twp
T XSO N
tDs
t=———-1=H

V|H_ VvV Vv VvVvWVvWwWW YW VYWW A ANV VYVAA NN L \"NVVVWVWVVWVWAANNVY

vl XRKKOASOSOION vauio oata UEKOAEKUXN

KM41256/7A OPERATION

Device Operation

The KM41256/7A contains 262,144 memory locations. Eigh-
teen address bits are required to address a particular
memory location. Since the KM41256/7A has only 9 ad-
dress input pins, time multiplexed addressing is used
to input 9 row and 9 column addresses. The multiplex-
ing is controlled by the timing relationship between the
row address strobe (RAS), the column address strobe
(CAS) and the valid address inputs.

Operation of the KM41256/7A begins by strobing in a valid
row address with RAS while CAS remains high. Then the
address on the 9 address input pins is changed from
a row address to a column address and is strobed in
by CAS. This is the beginning of any KM41256/7A cycle
in which a memory location is accessed. The specific
type of cycle is determined by the state of the write
enable pin and various timing relationships. The cycle
is terminated when both RAS and CAS have returned

m DON'T CARE

to the high state. Another cycle can be initiated after
RAS remains high long enough to satisfy the RAS
precharge time (tgp) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse width are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition,
a new cycle must not begin until the minimum RAS
precharge time, tgp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM41256/7A begin a complex sequence of events. If the
sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.
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KM41256A/KM41257A NMOS DRAM

KM41256/7A STANDARD OPERATION (Continued)

KM41 256A-10’KM41 256A-12|KM41256A-15
Parameter Symbol [KM41257A-10 KM41257A-12)KM41257A-15|ynjts | Notes
Min | Max |Min| Max | Min| Max

Column address hold time referenced to RAS | tas 65 80 100 ns

Read command set-up time tres 0 0 0 B ns

Read command hold time referenced to CAS | trcn 0 0 0 ns

Read command hold time referenced to RAS | tgau 20 20 20 ns
Write command set-up time twes 0 0 0 ns 7
Write command hold time twen 35 40 45 ns
Write command pulse width twe 35 40 45 ns
Write command to RAS lead time tawe 40 40 45| ns

Write command to CAS lead time towe 40 40 45 ns
Data-in set-up time tos 0 0 0 ns
Data-in hold time toH 35 40 45 ns

CAS to write enable delay time towo 50 60 75 ns 7
RAS to write enable delay time tawo 100 120 150 ns 7
Write command hold time referenced to RAS | twcs 90 100 120 ns
Data-in hold time referenced to RAS toHR 85 100 120 ns
Refresh period (256 cycles) trer 4 4 4| ms
KM41256/7A CAS-BEFORE-RAS REFRESH

CAS setup time (CAS-before-RAS refresh) tesn 20 25 30 ns

CAS hold time (CAS-before-RAS refresh) tonn 50 55 60 ns
Refresh counter test cycle time trrc 330 375 430 ns
Refresh counter test CAS precharge time tepr 50 60 70 ns
Refresh counter test RAS pulse width trras | 230 265 320 ns

RAS Precharge to CAS hold time trec 20 20 20 ns
KM41257A NIBBLE MODE

Nibble mode read/write cycle time tne 50 60 75 ns
Nibble mode read-write cycle time tnrwe 75 90 105 ns
Nibble mode access time tncac 20 30 40| ns
Nibble mode CAS pulse width tncas 20 30 40 ns
Nibble mode CAS precharge time tnee 20 25 30 ns
Nibble mode RAS hold time tuasn | 30 40 50 ns
Nibble mode CAS hold time referenced to RAS | tanw 20 20 20 ns
Nibble mode CAS to W delay time tnown | 30 30 35 ns
Nibble mode W to CAS lead time tnowe 25 25 30 ns
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KM41256A/KM41257A .NMOS DRAM

KM41256A PAGE MODE (Continued)

KM41256A-10[KM41256A-12)KM41256A-15)
Parameter Symbol Unit | Notes
Min| Max |[Min| Max |Min| Max

Page mode cycle time tec 100 120 145 ns
CAS precharge time (page mode only) tep 45 50 60 ns
NOTES

1.

2.

An initial pause of 100ys is required after power-up followed by any 8 RAS cycles before proper device operation
is achieved. '

Viu(min) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured
between Viy(min) and V,(max) and are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads and 100pF.
. Operation within the tgcp(max) limit insures that taac(max) can be met. trep(max) is specified as a reference point

only. If tgep is greater than the specified trco(max) limit, then access time is controlled exclusively by tcac.

. Assumes that tacp> treo(max).
. This parameter defines the time at which the output achieves the open circuit condition and is not referenced

to Vou or Vor.

. tewo and trwo are restrictive operating parameters for the read-modify-write cycle only. If twcs>twes(min), the

cycle is an early write cycle and the data output will remain open circuit throughout the entire cycle. If
towo = tewn(min) and tewo > tawo(min), the cycle is a late write cycle and the data output will contain data read from
the selected cell. If neither of the above conditions are met, the condition of the data out (at access time until
CAS goes back to Vi) is indeterminate.

TIMING DIAGRAMS

READ CYCLE
tRC
tRas
. VP — . —\
RAS AR
ViL— St 71
tesh tRp
trCD tRSH "—QCRPM‘J
} tcas
N ViH— \ (
CAS Vi N
tRAH tasc tcan teen
41 —
ViH— ROW COLUMN
A Vi ADDRESS ADDRESS
tRRH—
.._tRCSA—I tRCH
tcac
trac
Q Vori— OPEN
VoL—
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KM41256A/KM41257A

NMOS DRAM

DEVICE OPERATION (continued)

Read

A read cycle is achieved by maintaining the write enable
input (W) high during a RASICAS cycle. The output of
the KM41256/7A remains in the Hi-Z state until valid data
appears at the output. If CAS goes low before taep(max),
the access time to valid data is specified by trac. If CAS
goes low after tgcp(max), the access time is measured
from CAS and is specified by tcac. in order to achieve
the minimum access time, trac(min), it is necessary to
bring CAS low before tacp(max).

Write

The KM41256/7A can perform early write, late write and
read-modify-write cycles. The difference between these
cycles is in the state of data-out and is determined by
the timing relationship between W and CAS. In any type
of write cycle, Data-in must be valid at or before the fall-
ing edge of W or CAS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CAS. The data at the data input pin
(D) is written into the addressed memory cell.
Throughout the early write cycle the output remains in
the Hi-Z state. This cycle is good for common /O ap-
plications because the data-in and data-out pins may
be tied together without bus contention.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during the
time that data is being written into the same cell loca-
tion. This cycle is achieved by bringing W low after CAS
and meeting the data sheet read-modify-write cycle tim-
ing requirements. This cycle requires using a separate
1/0 to avoid bus contention.

Late Write: If W-is brought low after CAS, a late write
cycle will occur. The late write cycle is very similar to
the read-modify-write cycle except that the timing
parameters, tawp and towp, are not necessarily met. The
state of data-out is indeterminate since the output could
be either Hi-Z or contain data depending on the timing
conditions. This cycle requires a separate 1/O to avoid
bus contention.

Data Output

The KM41256/7A has a tri-state output bufferlwhichis con-
trolled by CAS (and W for early write).

Whenever CAS is high (Vi), the output is in the high
impedance (Hi-Z) state, In any cycle in which valid data
appears at the output, the output first remains in the
Hi-Z state until the data is valid and then the valid data
appears at the output. The valid data remains at the out-
put until CAS returns high. This is true even if a new

RAS cycle occurs (as in hidden refresh). Each of the
KM41256/7A operating cycles is listed below after the cor-
responding output state produced by the cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Page Mode Read, Page Mode Read-Modify-
Write. Nibble Mode Read, Nibble Mode Read-
Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Page
Mode Write, Nibble Mode Write, CAS-before-RAS
Refresh, CAS-only cycle.

Indeterminate Output State: Delayed Write

Refresh

The data in the KM41256/7Ais stored on a tiny capacitor
within each memory cell. Due to leakage, the data will
leak off after a period of time. To maintain data integri-
ty it is necessary to refresh each of the rows every 4 ms.
There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high.

CAS-before-RAS Refresh: The KM41256/7Alhas CAS-
before-RAS on-chip refreshing capability that eliminates
the need for external refresh addressed. If CAS is held
low for the specified set up time (tcsr) before RAS goes
low, the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs and the on-
chip refresh address counter is internally incremented
in preparation for the next CAS-before-RAS refresh cycle

Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and strobing in a
refresh row address with RAS. The KM41256/7A hidden
refresh cycle is actually a CAS-before-RAS refresh cy-
cle within an extended read cycle. The refresh row ad-
dress is provided by the on-chip refresh address counter.
This eliminates the need for the external row address
that is required in hidden refresh cycles by DRAMS that
do not have CAS-before-RAS refresh capability.

Other Refresh Methods: It is also possible to refresh the
KM41256/7A by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only refresh
is the preferred method.
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KM41256A/KM41257A

NMOS DRAM

DEVICE OPERATION (Continued)

Page Mode (KM41256A)

The KM41256A has page mode capability. Page mode
memory cycles provide faster access and lower power
dissipation than normal memory cycles. In page mode,
it is possible to perform read, write or read-modify-write
cycles. As long as the applicable timing requirements
are observed it is possible to mix these cycles in any
order. A page mode cycle begins with a normal cycle.
While RAS is kept low to maintain the row address, CAS
is cycled to strobe in additional column addresses. This
eliminates the time required to set up and strobe se-
quential row addresses for the same page.

Nibble Mode (KM41257A)

The KM41257A has nibble mode capability. Nibble mode
operation allows high speed serial read, write or read-
modify-write access of 4 consecutive bits. The first of
4 bits is accessed in the usual manner. The remaining
nibble bits are accessed by toggling CAS high then low

while RAS remains low.

The 4 bits of data that may be accessed during nibble
mode are determined by the lower 8 row address bits
(RA-RA;) and 8 column address bits (CA,-CA). The two
address bits, RAsand CAg, are used to select 1 of the

4 nibble bits for initial access. The remaining nibble bits
are accessed by toggling CAS with RAS held low. Each
high-low CAS transition will internally‘increment the nib-
ble address (RAs, CAg) as shown in the following
diagram.

0,0 1,0 0,1 11 ‘

If more than 4 bits are accessed during nibble mode,
the address sequence will begin to repeat. If any bit is
written during nibble mode, the new data will be read

on any subsequent access. If the write operation is exe-

cuted again on a subsequent access, the new data will
be written into the selected cell location.

A nibble cycle can be a read, write, or read-modify-write
cycle. Any combinations of reads and writes or read-
modify-writes are allowed.

CAS-before-RAS Refresh Counter test cycle

A special timing sequence using the CAS-before-RAS
counter test cycle provides a convenient method of veri-
fying the functionality of the CAS-before-RAS refresh ac-
tivated circuitry.

After the CAS-before-RAS refresh operation, if CAS goes
high and then low again while RAS is held low, the read
and write operations are enabled.

This is shown in the CAS-before-RAS counter test cy-
cle timing diagram. A memory cell can be addressed
with 9 row address bits and 9 column address bits defin-
ed as follows:

Row Address—Bits A0 through A7 are supplied by the
on-chip refresh counter. The A8 bit is set high internally.

Column Address—Bits AO through A8 are strobed-in by
the falling edge of CAS as in a normal memory cycle.

Suggested CAS-before-RAS Counter Test
Procedures

The CAS-before-RAS refresh counter test cycle timing

is used in each of the following steps:

1. Initialize the internal refresh counter by performing
 runlace
8 cycles.

2. Write a test pattern of “lows” into the memory cells
at a single column address and 256 row addresses.
(The row addresses are supplied by the on-chip
refresh counter.)

3. Using read-modify-write cycles, read the “lows” writ-
ten during step 2 and write “highs” into the same
memory locations. Perform this step 256 times so that
highs are written into the 256 memory cells.

4. Read the “highs” written during step 3.

5. Compliment the test pattern and repeat steps 2, 3 and
4.

Power-up

If RAS=Vss during power-up the KM41256/7A might
begin an active cycle. This condition results in higher
than necessary current demands from the power sup-
ply during power-up. It is recommended that RAS and
CAS track with Vg during power-up or be held at a
valid Vi4 in order to minimize the power-up current.

An initial pause of 100usec is required after power-up
followed by 8 initialized cycles before proper device
operation is assured. Eight initialization cycles are also
required after any 4 msec period in which there are no
RAS cycles. An initialization cycle is any cycle in which
RAS is cycled.

Termination

Thelines from the TTL driver circuits to the KM41256/7A
inputs act like unterminated transmission lines resulting
in significant positive and negative overshoots at the
inputs. To minimize overshoot it is advisable to terminate
the input lines and to keep them as short as possible.
Although either series or parallel termination may be us-
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KM41256A/KM41257A

NMOS DRAM

DEVICE OPERATION (continued)

ed, series termination is generally recommended since
it is simple and draws no additional power. It consists
of a resistor in series with the input line placed close
to the KM41256/7A input pin.The optimum value depends
on the board layout. It must be determined experimen-
tally and is usually in the range of 20 to 40 ohms.

Board Layout

It is important to lay out the power and ground lines on
memory boards in such a way that switching transient
effects are minimized. The recommended methods are
gridded power and ground lines or separate power and
ground planes. The power and ground lines act like
transmission lines to the high frequency transients
generated by DRAMS. The impedance is minimized if
all the power supply traces to all the DRAMS run both
horizontally and vertically and are connected at each in-
tersection or better yet if power and ground planes are
used.

Address and control lines should be as short as possi-
ble to avoid skew. In boards with many DRAMS these
lines should fan out from a central point like a fork or
comb rather than being connected in a serpentine pat-
tern. Also the control logic should be centrally located
on large memory boards to facilitate the shortest possi-

PACKAGE DIMENSIONS

16-LEAD PLASTIC DUAL IN-LINE PACKAGE

ble address and control lines to all the DRAMS.

Decoupling

The importance of proper decoupling cannot be over em-
phasized. Excessive transient noise or voltage droop on
the V¢c line can cause loss of data integrity (soft er-
rors). The total combined voltage changes over time in
the Vcc to Vss voltage (measured at the device pins)
should not exceed 500mV.

A high frequency 0.3uF ceramic decoupling capacitor
should be connected between the V¢ and ground pins
of each KM41256/7A using the shortest possible traces.
These capacitors act as a low impedance shunt for the
high frequency switching transients generated by the
KM41256/7A and they supply much of the current used
by the KM41256/7A during cycling.

In addition, a large tantalum capacitor with a value of
47uF to 100xF should be used for bulk decoupling to
recharge the 0.3uF capacitors between cycles, thereby
reducing power line droop. The bulk decoupling
capacitor should be placed near the point where the
power traces meet the power grid or power plane. Even
better results may be achieved by distributing more than
one tantalum capacitor throughout the memory array.

Units: Inches (millimeters)

0.763 (19.38)
0.767.(19.48)
e e T ol ol ol Yol T e T ol O
R
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L A A W RN R N A

5°%2°
&
©
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&
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=
0.015 (0.38) 0.009 (0.23)
MIN 0.011 (0.28)
0.138 (3.51)
0.142 (3.61)

— SEATING PLANE

0.120 (3.05)

MIN
0.038 (0.97)
! ) 0.042 (1.07)
0.100 (2.54) 0.060 (152)  0.016 (0.41)
TYP TYP 0.020 (0.51)
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KM41256A/KM41257A

NMOS DRAM

PACKAGE DIMENSIONS (Continued)
18- LEAD PLASTIC CHIP CARRIER

0.320 (8.13)

0.327 (8.31)
0.285 (7.24)

0.295 (7.49)
1.1
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gz 854
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0.140 (3.56)

0.080 (2.03)
0.084 (2.13)
0.020 (0.51)
‘1 MIN

MAX

0.026 (0.66)
TYP

s

_t

0.018 (0.46)

TYP

16-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE

0.805 (20.45)

0.815 (20.70)

O——npex

0.255 (6.48)
0.265 (6.73)

0.018(0.46)
0.022(0.56)

0.050(1.27)
TYP

Units: Inches (millimeters)

0.070 (1.78)

| 0.150 (3.81) |

TYP

|0.145(3.68)

‘ 0.200 (5.08)

0.068 (1.73)

0.072 (1.83)

0.050 (1.27)

|
T TYP

0.113 (2.87)

0.123 (3.12)

0.325 (8.26)
MAX

0.120(3.05)

MIN

0.008 (0.20)
J 0.012 (0.30)

0.100 (2.54)
TYP
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KM41464A NMOS DRAM

64K x 4 Bit Dynamic RAM with Page Mode
FEATURES GENERAL DESCRIPTION

* Performance range The KM41464A is a fully decoded 65,536 x 4 NMOS
Dynamic Random Access Memory. The design is optimiz-

trac teac tre ed for high speed, high performance applications such
- as computer memory, buffer memory, peripheral storage
KM41464A-10 100ns 50ns 190ns and environments where low power dissipation and
KM41464A-12 120ns 60ns 220ns compact layout are required.
KM41464A-15 150ns 75ns 260ns The KM41464A features page mode which allows
high speed random access of memory cells within the
e Page Mode capability same row. CAS-before-RAS refresh capability provides
e CAS-before-RAS Refresh capability on-chip auto refresh as an alternative to RAS-only re-
» RAS-only and Hidden Refresh capability fresh. Multiplexed row and column address inputs per-
* TTL compatible inputs and outputs mit the KM41464A to be housed in a standard 18-pin DIP.
: Sf“'yl Write :' ('iutput Enable Controlled Write The KM41464A is fabricated using Samsung’s advanc-
: 2;';9;0"’:;’“:;2 e/; :°|“”°' supply ed silicon gate NMOS process. This process, coupled
res| . " " .
« JEDEC standard pinout in 18-pin DIP, with single transistor memory storage cells, permits
- - ’ maximum CIiTCuit gaensity ana riniindi Crip sice.

18-lead PLCC and 20-pin ZIP.
Clock timing requirements are noncritical, and power

supply tolerance is very wide. All inputs and outputs are

TTL complible.
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
o KM41464AP o KM41464AJ o KM41464AZ
- w
OE[1] ~ 18] Vss gl £ g DQs |-
RAS™ conThRoL & ~loxmam pas 2] [17]0Qs N~ - ® & Dauf3
6\7\7: CLOCKS BUFFER DQ2[3] E(TS CE_,
- W[ 500, %2013 poss poels
REFRESH CONTROL & Do, RAS[E] (@)oo 4 151100 e =
ADDRESS COUNTER oAlA | | 1o 5 14]] Ao
out |Jpg, As(E] BlAT a6 nBfjar A
T BUFFER as[7] TR 2ha veolss
COLUMN DECODER As[8] [11}A3 . Aa 1T
;d SENSE AMPS & l/0 GATINGS vees] o 10]a7 = : == AR
Al o OE <« <<«
2l
wlw
wlo
28 MEMORY ARRAY Pin Name Pin Function
o |@ | 262144 MEMORY CELLS
il I Ag-A7 Address Inputs
12 —-—Vece ——
a RAS Row Address Strobe
A7l < —Vss —
CAS Column Address Strobe
w Read/Write Input
OE Output Enable
DQ,-DQ, Data In/Out
Vee Power (+5V)
Vss Ground
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NMOS DRAM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin, Vour -1to +7.0 Vv
Voltage on Vcc supply relative to Vss Vee -1to +7.0 \"
Storage Temperature Tstg —55to +150 °C
Power Dissipation Po 1.0 w
Short Circuit Output Current los 50 mA

*Note: Permanent device damage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. Functional opera-

tion should be restricted to the conditions as detailed in the operational sections of this data sheet.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voitages referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 Vv
Ground Vss 0 0 0 \
Input High Voltage Vin 2.4 — Vee+1 v
Input Low Voltage Vi -1.0 — 0.8 \

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Max Units
OPERATING CURRENT* KM41464A-12 | - 75 mA
(RAS and CAS cycling; @tsc=min.) KM41464A-15 cer — 65 mA
STANDBY CURRENT | _ 45 mA
(RAS = CAS = V4 after 8 RAS cycles min.) ccz ’
RAS-ONLY REFRESH CURRENT* KM41464A-12 I — 65 mA
(CAS =V, RAS cycling; @tac=min.) KM41464A-15 ces - 60 mA
PAGE MODE CURRENT* KM41464A-12 I —_ 55 mA
(RAS =V, CAS cycling; @tec=min.) KM41464A-15 cce — 45 mA
CAS-BEFORE-RAS REFRESH CURRENT KM41464A-12 | - 65 mA
(RAS cycling; @trc = min.) KM41464A-15 ocs - 60 mA
INPUT LEAKAGE CURRENT
(Any input 05V|N55.5V, Vcc=55V, Vss:OV, | -10 10 [LA
all other pins not under test =0 volts.)
OUTPUT LEAKAGE CURRENT | ~10 10 A
(Data out is disabled, OV <Voyr<5.5V paL ®
OUTPUT HIGH VOLTAGE LEVEL (lon =~5mA) Vou 24 — \
OUTPUT LOW VOLTAGE LEVEL (lo. =4.2mA) VoL — 0.4 "

*Note: Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open.
Icc is specified as an average current.
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CAPACITANCE (1.=25°c)

Parameter Symbol Min Max Unit
Input Capacitance (A¢-A7) Cini - 7 pF
Input Capacitance (RAS, CAS, W, OE) Cinz —_ 10 pF
Output Capacitance (DQ;-DQy) Coa — 7 pF

AC CHARACTERISTICS (0°C<T.<70°C, Vo =5.0V + 10%. See notes 1,2)
KM41464A STANDARD OPERATION

KM41464A-12 | KM41464A-15
Parameter Symbol Unit | Notes
Min Max | Min Max

Random read or write cycle time tre 220 260 ns
Read-modify-write cycle time B ] trwe 05| | 355 | s

Access time from RAS trac 120 150 | ns 3,4
Access time from CAS toac 60 75| ns 3,5
Output buffer turn-off delay time torr 0 30 0 40 | ns 6
Transition time (rise and fall) tr 3 50 3 50 | ns

RAS precharge time trp 90 100 ns

RAS pulse width tras 120 | 10,000 | 150 | 10,000 | ns

RAS hold time tasH 60 65 ns

CAS precharge time (all cycles except page mode) teen 30 35 ns

CAS pulse width tcas 60 | 10,000 75 | 10,000 | ns

CAS hold time tesH 120 150 ns

RAS to CAS delay time treo 25 60 | 25 75| ns 4
CAS to RAS precharge time tore 10 10 ns

Row address set-up time tasr 0 0 ns

Row address hold time tran | 15 15 ns

Column address set-up time tasc 0 0 ns
Column address hold time tcan 20 25 ns
Column address hold time referenced to RAS tar 80 100 ns

Read command set-up time tres 0 0 ns

Read command hold time referenced to CAS trcH 0 0 ns

Read command hold time referenced to RAS trRH 20 20 ns

Write command set-up time twes 0 0 ns 7
Write command hold time twen 40 45 ns

Write command pulse width twe 40 45 ns

Write command to RAS lead time tawL 40 45 ns

Write command to CAS lead time tow 40 45 ns
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NMOS DRAM

KM41464A STANDARD OPERATION (Continued)

Parameter Symbol KM41463A-12 | KM41464A15 Units| Notes
Min Max Min Max

Data-in set-up time tos 0 0 ns

Data-in hold time ton 40 45 ns

CAS to write enable delay time tewn 100 120 ns

RAS to write enable delay time trwo 160 195 ns

Write command hold time referenced to RAS twer 100 120 ns
iata—in hold time referenced to RAS ) tonr 100 120 ns

Access time from OE toea 30 40 | ns

OE to Data in delay time toeo 30 40 ns

Output Buffer turn off delay from OE toez 0 30 0 40 ns

OE hold time referenced to W toen 25 25 ns

OE to RAS inactive setup time toes 0 ns

Din to CAS delay time toze ns

Din to OE delay time tozo ns 8

Refresh period (256 cycles) trer 4 4| ms
KM41464A CAS-BEFORE-RAS REFRESH

CAS setup time (CAS-before-RAS Refresh) tosr 25 30 ns

CAS hold time (CAS-before-RAS Refresh) teHr 55 60 ns

RAS precharge to CAS hold time terc 20 20 ns
KM41464A PAGE MODE

Page mode cycle time tec 120 145 ns

CAS precharge time (page mode only) tep 50 60 ns
NOTES
1. An initial pause of 100us is required after power-up 6. This parameter defines the time at which the output

followed by any 8 RAS cycles before proper device
operation is achieved.

2. Viu(min) and V,(max) are reference levels for
measuring timing of input signals. Transition times
are measured between Viy(min) and V(max) and are
assumed to be 5ns for all inputs.

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

4. Operation within the tsco(max) limit insures that
trac(max) can be met. trcp(max) is specified as a
reference point only. If taep is greater than the
specified trep(max) limit, then access time is con-
trolled exclusively by tcac.

5. Assumes that tacp> trop(max).

achieves the open circuit condition and is not
referenced to Vou Or Vor.

. towp and tswp are restrictive operating parameters for

the read-modify-write cycle only. If twcs>twes(min),
the cycle is an early write cycle and the data output
will remain open circuit throughout the entire cycle.
If tcwoztcwo(min) and tﬂwg>tnwo(min>, the cycle isa
late write cycle and the data output will contain data
read from the selected cell. If neither of the above
conditions are met, the condition of the data out (at
access time until CAS goes back to Vi) is indeter-
minate.

. Either tpzc or tozo must be satisfied for all cycles.
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TIMING DIAGRAMS

READ CYCLE
: tRC
— Vig— RAS
RAS Vi tAR &
tcrp . tesH L ——
RCD tRSH |——tcRP —=
tcas
CAS ViH— L
Vie— / topn——N\__\ /
tash tRAH  tasc toan . |
a psC can I——loes—-—(
A ViH— ROW COLUMN
ViL— ADDRESS ADDRESS
i
tRcs m”“}: tRcH
w ViH—
f tRac —
DATA VoH—
(ouT) VoL— HIGH-Z DATA OUT
tozc
DATA ViH— ——— toea toez
(IN) ViL—
tozo - l———toen
ViH— VVVVVVVVVVVVVVVVVVV\N/
OF s XARXXAXXXXXIIIRIAXHKAXXN

WRITE CYCLE (EARLY WRITE)
OE =Don'’t Care

tre -
— ViH— tRAS: j
RAS tAR |
ViL— - ] t \
tcrp benm il tRsH tRP
tHUU ~
__ ViH— toas
CAS ViL— tcpn \ \ - /
tRAH tasc
ltASR = tcaH
A ViH— @ ROW COLUMN
ViL— '\ ADDRESS ADDRESS
e towL 1
_ ViH— WCS= t ~twcH™=]
VAR OO0 TOTOT Y
twer
tRwL
tos
DATA ViH— \VAVAVAV, V\/\M \VANNANNAANANANNN/NN/NN/NY\/
(IN) ViL— A‘A’A’A A A‘A‘A’/ / .A’A’A A’A’A’A‘A‘A‘A‘A‘A‘A’A’A‘A‘A
|
DATA  Vom— r toHR
(ouTm) VoL— HIGH-Z
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TIMING DIAGRAMS (Continued)
READ-WRITE/READ-MODIFY-WRITE CYCLE

|- tRwc
RAS ViH - tras )
A -
ViL— F—"AR RP ]\
tcrP f—ri trcD tcas
R ViH=
CAS ViL— /- tepn \\ t 7
tRAH tasc
tASR ==t — tcaH
A ViH— -
ViL— ADD, ADD.
i | towL
TRCS | tRWD tRwL
7 ViH—
W
ViL— towd N ,{
-t
tpzG—=] tos—i ...__"""”D‘H'4
ViH—
ViL— oeo DATA
h=tCAC VALID
tRaC —
VoH— o DATA
DATA (OUT) VoL— HIGH-Z
toEH
OE ViH—
Vi—
PAGE MODE READ CYCLE
R ViH— ‘RAS -
RS Vi tore| | e trp
7
v P e e P = toro] ——-tnsn—-!
CAS VIIT— tcplN ;K\ tcas ""CAS"‘V_‘ = tcas
a tasC "| tasc =
4R HAH‘-I.‘IE_""‘CAH wd tcAH | tasc tear
ViH—  RAFEEW O :
COL.
A ViL— ‘A’ AD AD ADD. m ADD,
! . |
trcs —= [=— tRCH A8 tRoH-~ —~ [t tres = tacH—
— ViH— L
RN X [ REXRXX
tozc=| F— —tpzc —tbzc
DATA Vi — P
HIGH-Z A
(IN) A — tpzo tozo tozo \r————
tcac teac _ |-y
] J=-{tcac torr OFF
DATA s H |G H-Z ALID ‘O}:F,GH,Z VALID Yl HiGH-Z VALID
(OUT) VoL— DATA r DATA E DATA HIGH-Z s
‘ 10EZ toez toea| toE
OEA— b= l— f
Vine toeD toea OED (OED
OE ViL—

m DON'T CARE
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NMOS DRAM

TIMING DIAGRAMS (Continued)

PAGE MODE WRITE CYCLE

OE =Don’t Care

— ViH—
RAS Vi
&ae ViH—
CAS

Vie—
A ViH—

ViL—
= ViH—
W

ViL—
DATA ViH—
(IN) ViL—
DATA VoH—
(©ouT) VoL

tras
—— tAR ——
tcrp R trp
tp tRsH
l tosH top —
|
t _ | tcas — tcas f—————————
/N A /
tasrl | tasc | tasc —
—{tcAH
RAH={
ROW COL COL
ADD ADD ADD
...._L;WL___ L1 _tewL
tWCS — f=— fed twes, tweH
XX, 1% I
toH tDg—— H— . toH
DS —— p=— ton DS -
VALID
DATA
VALID ALID
DATA DATA
HIGH-Z ] e

PAGE MODE READ-MODIFY-WRITE CYCLE

v ViH—
RAS
ViL—
cAS Vin—
ViL—
A ViH—
w
DATA
(OuT)

DATA VoH
(IN) VoL
= ViH—
OE Vi—

tras

tASR

(I

~ =—HIGH-Z

Ll
DAT.

tozo

¥

o HIGH-Z

toez

XXX
XX

DON'T CARE
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KM41464A NMOS DRAM

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
NOTE: CAS =V,y; W, OE, D =Don’t Care

tRC
tras
RAS ViH— p
Vil N " X
trp
A Vii—= AAA NN\ V-
vir— - QOXXXXOX) )
! 1
DATA VoH-
©uT Voi— HIGH-Z
CAS-BEFORE-RAS REFRESH CYCLE
NOTE: Address, W, OE, D =Don’t Care
trc
tRp.
taa:
=rE ViH— S
RAS Vil s
t
PN tcsR— F—tcHR -—tnpc-l
o Yooy
AS
ViL— _] \OFF ‘\
path Vor— T HIGH-Z
(ouTm VoL— y
HIDDEN REFRESH CYCLE
trRC tre ;
ViH— tRA! tRas !
RAS N Y gt N
Vie— tcre —tRP —= tRP
~—1trcD tRSH—— to
| HR
— ViH— ’—_._
CAS
Viie s VPQ:AH 6
lash tasc | tcan
A ViH— ROW COL
ViL — ADD. ADD
tRcs
r——tRRH
W ViH —
ViL—
tRACT—
~—=1tcac |— torrF
DATA VoH— R
(©ouT) VoL HIGH-Z VALID DATA OUT .
t
. ViH — toea o2
OE v }
- l——tpzc— toen
p—tpzO+—
DATA N HIGH-Z i
(IN) VIL™ et "

m DON'T CARE
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NMOS DRAM

KM41464A OPERATION

Device Operation

The KM41464A contains 262,144 memory locations
organized as 65,536 x 4-bit words. Sixteen address bits
are required to address a particular 4-bit word in the
memory array. Since the KM41464A has only 8 address
input pins, time multiplexed addressing is used to in-
put 8 row and 8 column addresses. The multiplexing is
controiied by the timing reiationship between the row
address strobe (RAS), the column address strobe (CAS)
and the valid address inputs.

Operation of the KM41464A begins by strobing ina valid
row address with RAS while CAS remains high. Then
the address on the 8 address input pins is changed from
a row address to a column address and is strobed in
by CAS. This is the beginning of any KM41464A cycle in
which a memory location is accessed. The specific type
of cycle is determined by the state of the write enable
pin and various timing relationships. The cycle is ter-
minated when both RAS and CAS have returned to the
high state. Another cycle can be initiated after RAS
remains high long enough to satisfy the RAS precharge
time (trp) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse width are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by bring-
ing RAS low, it must not be aborted prior to satisfying
the minimum RAS and CAS pulse widths. In addition,

a new cycle must not begin until the minimum RAS

precharge time, tgp, has been satisfied. Once a cycle
begins, internal clocks and other circuits within the
KM41464A begin a complex sequence of events. If the
sequence is broken by violating minimum timing re-
quirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write enable
input (W) high during a RAS/CAS cycle. The four out-
puts of the KM41464A remains inthe Hi-Z state until valid
data appears at the output. The KM41464A hascommon
data I/O pins. For this reason an output enable control
input (OE) has been provided so the output buffer can
be precisely controlled. For data to appear at the out-
puts, OE must be low for the period of time defined by
toea and togz. If CAS goes low before tacp(max), the
access time to valid data is specified by tpac. If CAS
goes low after tgep(max), the access time is measured
from CAS and is specified by tcac. In order to achieve
the minimum access time, taac(min), it is necessary to
bring CAS low before taep(max).

Write

The KM41464A can perform early write,and read-modify-
write cycles. The difference between these cycles is in
the state of data-out and is determined by the timing
relationship between W, OE and CAS. In any type of
write cycle, Data-in must be valid at or before the fall-
ing edge of W or CAS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CAS. The 4-bit wide data at the data
input pins is written into the addressed memory cells.
Throughout the early write cycle the outputs remain in
the Hi-Z state regardless of the state of the OE input.

Read-Modify-Write: In this cycle, valid data from the
addressed cell appears at the outputs before and dur-
ing the time that data is being written into the same cell
locations. This cycle is achieved by bringing W low after
CAS and meeting the data sheet read-modify-write tim-
ing requirements. The output enable input (OE) must be
low during the time defined by toea and tog; for data to
appear at the outputs. If tewp and tgwp are not met the
output may contain invalid data. Conforming to the OE
timing requirements prevents bus contention on the
KM41464’s DQ pins.

Data Output

The KM41464A has tri-state output buffers which are con-
trolled by CAS and OE. When either CAS or OE is high
(Vin), the output are in the high impedance (Hi-Z) state.
In any cycle in which valid data appears at the outputs,
the outputs first remains in the Hi-Z state until the data
is valid and then the valid data appears at the outputs.
The valid data remains at the outputs until CAS or OE
returns high. This is true even if a new RAS cycle occurs
(as in hidden refresh). Each of the KM41464A operating
cycles are listed below after the corresponding output
state produced by the cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Page Mode Read, Page Mode Read-Modify-
Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Page
Mode write, CAS-only cycle.

Indeterminate Output State: Delayed Write (towp OF tawo
are not met)

Refresh

The data in the KM41464A is stored on a tiny capacitor
within each memory cell. Due to leakage, the data will
leak off after a period of time. To maintain data integri-
ty it is necessary to refresh each of the rows every 4
ms. There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method
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KM41 464A OPERAT|ON (Continued)

for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high. This
must be performed on each of the 256 row addresses
(A¢-A7) every 4ms.

CAS-Before-RAS Refresh: The KM41464A has CAS-before-
RAS on-chip refreshing capability that eliminates the
need for external refresh addresses. If CAS is held low
for the specified set up time (tcsr) before RAS goes low,
the on-chip refresh circuitry is enabled. An internal
refresh operation automatically occurs and the on-chip
refresh address counter is internally incremented in
preparation for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be perform-
ed while maintaining the latest valid data at the output
by extending the CAS active time and cycling RAS. The
KM41464A hidden refresh cycle is actually a CAS-before-
RAS refresh cycle within an extended read cycle. The
refresh row address is provided by the on-chip refresh
address counter. This eliminates the need for the
external row address that is required in hidden refresh
cycles by DRAMS that do not have CAS-before-RAS
refresh capability.

Other Refresh Methods: It is also possible to refresh the
KM41464A by using read, write or read-modify-write cycles.
Whenever a row is accessed, all the cells in that row
are automatically refreshed. There are certain applica-
tions in which it might be advantageous to perform
refresh in this manner but in general RAS-only or CAS-
before-RAS refresh are the preferred methods.

Page Mode

Page mode memory cycles provide faster access and
lower power dissipaton than normal memory cycles. In
page mode, it is possible to perform read, write or read-
modify-write cycles. As long as the applicable timing re-
quirements are observed, it is possible to mix these
cycles in any order. A page mode cycle begins with a
normal cycle. While RAS is kept low to maintain the row
address, CAS is cycled to strobe in additional column

addresses. This eliminates the time required to set up
and strobe sequential row addresses for the same page.

Power-up

If RAS =Vss during power-up the KM41464A might begin
an active cycle. This condition results in higher than
necessary current demands from the power supply dur-
ing power-up. It is recommended that RAS and CAS track
with V¢c during power-up or be held at a valid Vi in
order to minimize the power-up current.

An initial pause of 100usec is required after power-up

followed by 8 initialization cycles before proper device
operation is assured. Eight initialization cycles are also
required after any 4 msec period in which there are no
RAS cycles. An initialization cycle is any cycle in which
RAS is cycled.

Termination

The lines from the TTL driver circuits to the KM41464A
inputs act like unterminated transmission lines resulting
in significant positive and negative overshoots at the
inputs. To minimize overshoot it is advisable to terminate
the input lines and to keep them as short as possible.
Although either series or parallel termination may be us-
ed, series termination is generally recommended since
it is simple and draws no additional power. It consists
of a resistor in series with the input line placed close
to the KM41464A input pin.The optimum valuedepends
on the board layout. It must be determined experimen-
tally and is usually in the range of 20 to 40 ohms.

Board Layout

It is important to lay out the power and ground lines on
memory boards in such a way that switching transient
effects are minimized. The recommended methods are
gridded power and ground lines or separate power and
ground planes. The power and ground lines act like
transmission lines to the high frequency transients
generated by DRAMS. The impedance is minimized if
all the power supply traces to all the DRAMS run both
horizontally and vertically and are connected at each in-
tersection or better yet if power and ground planes are

used.

Address and control lines should be as short as possi-
ble to avoid skew. In boards with many DRAMS these
lines should fan out from a central point like a fork or
comb rather than being connected in a serpentine pat-
tern. Also the control logic should be centrally located
on large memory boards to facilitate the shortest possi-
ble address and control lines to all the DRAMSs.

Decoupling

The importance of proper decoupling cannot be over em-
phasized. Excessive transient noise or voltage droop on
the Vgc line can cause loss of data integrity (soft er-
rors). The total combined voltage changes over time in
the Vcc to Vss voltage (measured at the device pins)
should not exceed 500mV.

A high frequency 0.3uF ceramic decoupling capacitor

should be connected between the Vcc and ground pins
of each KM41464A using the shortest possible traces.
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KM41 464A OPERAT'ON (Continued)

These capacitors act as a low impedance shunt for the
high frequency switching transients generated by the
KM41464A and they supply much of the current used by
the KM41464A during cycling.

In addition, a large tantalum capacitor with a value of
47uF to 100uF should be used for bulk decoupling to

PACKAGE DIMENSIONS

18-LEAD PLASTIC DUAL IN-LINE PACKAGE

recharge the 0.3uF capacitors between cycles, thereby
reducing power line droop. The. bulk decoupling
capacitor should be placed near the point where the
power traces meet the power grid or power plane. Even
better results may be achieved by distributing more than
one tantalum capacitor around the memory array.

Units: Inches (millimeters)

A Nk B W el e
|
N3 Ia
1D TN~ =l
INDEX (EJECTOR MARK) § § § :
LJLLAL_J&HUUAHM%J, =1 1
0.899(22.
o,gosgi.\gg)) 1 L%g:g?g fgj;

s
'

0.050 (1.27)

0.100 (2.54) |
b TYP

TYP

ﬁ

— \ 0.140 (3.57)
| ‘ 7 _L 0.180 (4.57)
i } 0.120 (3.05)
; \ MIN
; (VAR W
0014038\ 001503
0.022 (0.56) MIN
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PACKAGE DIMENSIONS (continued)

18-PIN PLASTIC LEADED CHIP CARRIER

s

gz 864 !
elg g8 p
S~ glg
Slg g8 0 N
olo ==}

4 N

\ 7
— B I O B

o
= \ [E)

i

0.140 (3.56)
0.320 (8.13) MAX
0.327 (8.31) 0.080 (2.03)
0.285 (7.24) 0.084 (2.13)
0.295 (7.49) ﬁ—i 0.020 (0.51)
MIN

0.026 (0.66)
TYP

i

TYP

20-PIN PLASTIC ZIGZAG-IN-LINE PACKAGE

1.025 (26.04)

0.070 (1.78)

0.150 (3.81) |

1.035 (26.29)

TYP

|0.145(3.68)

[ 0.200 (5.08)

0.050 (1.27)

TYP

0.113 (2.87)

INDEX

J

0.325 (8.26)

0.335 (8.51)

0.018 (0.46) 0.050(1.27)
0.022 (0.56) TYP

SURURUURRCLGGL UL

0.400(10.16)

|

0.120(3.05) |

MAX

0.123 (3.12)

0.008 (0.20)

0.012 (0.30)

0.100(2.54)

TYP
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KM41C1000A

CMOS DRAM

1M x 1 Bit Dynamic RAM with Fast Page Mode

FEATURES
* Performance range:
trac teac tre
KM41C1000A- 7 | = 70ns 20ns 130ns
KM41C1000A- 8 80ns 20ns 150ns
KM41C1000A-10 100ns 25ns 180ns

* Fast Page Mode operation

o CAS-before-RAS refresh capability

* RAS-only and Hidden Refresh capability

e TTL compatible inputs and output

¢ Common /O using early write

* Single +5V =10% power supply

* 512 cycle/8ms refresh
e 256K x 4 fast test mode

* JEDEC standard pinout available in Plastic DIP,

S0J, ZIP packages.

FUNCTIONAL BLOCK DIAGRAM

RS — CONTROL & T
CAS—] DATA |
W__| cLocks N D
i BUFF.
REFRESH CONTROL &
ADDRESS COUNTER DATA
out [
[ BUFF.
1  COLUMN DECODER ‘J
|SENSE AMPS & 110 GATINGS
a—f 5
o
. 218 MEMORY ARRAY ——Vee
. w
: al8 1,048,576 CELLS Ves
0 I&J 2
. o 8
o
A9—~—] <

GENERAL DESCRIPTION

The Samsung KM41C1000A is a CMOS high speed
1,048,576 x 1 Dynamic Random Access Memory. Its
design is optimized for high performance applications
such as mainframes and mini computers, graphics and
high performance microprocessor systems.

The KM41C1000A features Fast Page Mode operation
which allows high speed random access of memory
cells within the same row.

CAS-before-RAS Refresh capability provides on-chip
auto refresh as an alternative to RAS-only Refresh. All
inputs and output are fully TTL compatible.

The KM41C1000A is fabricated using Samsung’s
advanced CMOS process.

PIN CONFIGURATION

* KM41C1000AP  * KM41C1000AJ * KM41C1000AZ

p[d ~ 18)vss D] 10~ ohves A9
W wi 2 19p1Q
w(2] ES_PT&'E 3 18hCAs Q@
RAS[3] [16]CAS T.F [ 4 17hNe D
TE[] ERAE 16f1 A9 RAS
AO[] 14) A8 aor]6 15p A8 Nfo
a1l6] i3l a7 A7 14f1 A7 1l
— — A2l 8 13f A6 A2
A2[7] 12} A6 A3[]9 12 A5 vgg
ASE E A5 Vee 10 (o] 11p A4 A5
Vee[9)] o 10] A4 A7
Pin Name Pin Function
Ag-Ag Address Inputs
RAS Row Address Strobe
D Data In
Q Data Out
CAS | Column Address Strobe
W Read/Write Input
Vee Power (+5V)
Vss Ground
T.F. Test Function
N.C. No Connection
N.L. No Lead
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KM41C1000A CMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin, Vour -1to +7.0 \
Voltage on Ve supply relative to Vss Vee -1to +7.0 \"
Storage Temperature Tsg —55to +150 °C
Power Dissipation Po 0.6 w
Short Circuit Output Current los 50 mA

*Note: Permanent device damage may occur of “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional opera-
tion should be restricted to the conditions as detailed in the operational sections of this data sheet. Ex-

posure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \"
Ground Vss 0 0 0 \")
Input High Voltage Viu 24 — Ve + 1 \
Input Low Voltage Vi -1.0 - 0.8 v
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Units
OPERATING CURRENT* KM41C1000A-7 80
(RAS, CAS, Address cycling @trc =min.) KM41C1000A-8 lec — 70 mA
KM41C1000A-10 60
STANDBY CURRENT
(RAS=CAS =V}y) lec2 — 2 mA
RAS-ONLY REFRESH CURRENT* KM41C1000A-7 80
(CAS =V, RAS cycling @tgc=min.) KM41C1000A-8 locs — 70 mA
KM41C1000A-10 60
FAST PAGE MODE CURRENT* KM41C1000A-7 60
(RAS =V,,, CAS cycling; @tpc =min.) KM41C1000A-8 lcca — 50 mA
KM41C1000A-10 40
STANDBY CURRENT | _ 1 mA
(RAS = CAS = Ve —0.2V) ccs
CAS-BEFORE-RAS REFRESH CURRENT* KM41C1000A-7 80
(RAS and CAS cycling @trc=min.) KM41C1000A-8 lccs — 70 mA
KM41C1000A-10 60
INPUT LEAKAGE CURRENT
(Any input 0<ViN<6.5V, I -10 10 pA
all other pins not under test =0 volts.)
OUTPUT LEAKAGE CURRENT | ~10 10 A
(Data out is disabled, 0V <Vour<5.5V oL s
OUTPUT HIGH VOLTAGE LEVEL (lon= —5mA) Vou 24 — Vv
OUTPUT LOW VOLTAGE LEVEL (lo.=4.2mA) Voo — 0.4 v

*Note: lcct, lecs, locs, and s are dependent on output loading and cycle rates. Specified values are obtained
with the output open. Icc is specified as an average current.
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KM41C1000A CMOS DRAM

CAPACITANCE (t.=25°C)

Parameter Symbol Min Max Unit

Input Capacitance (D) Cint — 5 pF

Input Capacitance (Ao — Ag) Cinz - 6 pF

Input Capacitance (RAS, CAS, W) Cina — 7 pF
_

Output Capacitance (Q) Cour - 7 pF

AC CHARACTERISTICS (0°C<T.<70°C, Ve =5.0V + 10%. See notes 1,2)
STANDARD OPERATION

KM41C1000A-7 | KM41C1000A-8 | KM41C1000A-10
Parameter Symbol Unit | Notes
Min| Max |Min| Max |Min| Max
Random read or write cycle time tre 130 150 180 ns
Read-modify-write cycle time tawc | 155 175 210 ns
Access time from RAS trac 70 80 100| ns |3,4,11
Access time from CAS teac 20 20 25| ns |3,45
Access time from column address taa 35 40 50| ns |3,10
Access time from CAS precharge teea 40 45 55| ns |3
CAS to output in Low-Z tez 5 ns |3
Output buffer turn-off delay torr 0 25 0 25 0 30| ns |7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns |2
RAS precharge time trp 50 60 70 ns
RAS pulse width tras 70{10,000| 80|10,000( 100|10,000| ns
RAS hold time tasw | 20 20 25 ns
CAS hold time tesu | 70 80 100 ns
CAS pulse width tcas 20|10,000| 20|10,000| 25|10,000| ns
RAS to CAS delay time taco | 20 50| 25 60| 25 75| ns |4
RAS to column address delay time trap 15 35| 20 40| 20 50| ns |11
CAS to RAS precharge time tore 5 5 5 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tran 10 15 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tean 15 20 20 ns
Column address hold time referenced to RAS tar 55 65 75 ns |6
Column address to RAS lead time trar 35 40 50 ns
Read command set-up time tres 0 0 0 ns
Read command hold time referenced to CAS treH 0 0 0 ns |9
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KM41C1000A

CMOS DRAM

STANDARD OPERATION (Continued)

KM41C1000A-7 | KM41C1000A-8 | KM41C1000A-10
Parameter Symbol Unit | Notes
Min| Max [Min| Max |Min| Max
Read command hold time referenced to RAS tRRH 0 0 0 ns 9
Write command hold time twen 15 15 20 ns
Write command hold time referenced to RAS twer 55 60 75 ns 6
Write command pulse width twe 15_ o 15 20 ns
Write command to RAS lead time trwL 20| | 20 25 ns
Write command to CAS lead time towe 20 20 25 ns
Data-in set-up time tos 0 0 0 ns 10
Data-in hold time ton 15 20 20 ns 10
Data-in hold time referenced to RAS torm 55 65 75 ns 6
Refresh period (512 cycles) trer 8 8 8| ms
Write command set-up time twes 0 0 0 ns 8
CAS to W delay time towo | 20 20 25 ns | 8
RAS to W delay time tawp 70 80 100 ns 8
Column address to W delay time tawo 35 40 50 ns 8
FAST PAGE MODE
Fast page mode cycle time tec 45 50 60 ns
CAS precharge time (Fast page mode) tcr 10 10 10 ns
Fast page mode read-modify-write cycle time trrwe 70 75 90 ] ns
RAS pulse width (Fast page mode) trase 70| 100,000 80 100,000 100 | 100,000| ns
CAS-BEFORE-RAS REFRESH
CAS setup time tesr 10 10 10 ns
CAS hold time tewn | 20 25 30 ns
RAS precharge to CAS hold time tarc 10 10 10 ns
Refresh couner test CAS precharge time teer 35 40 50 ns
62
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KM41C1000A

CMOS DRAM

NOTES

1.

An initial pause of 200yus is required after power
up followed by any 8 RAS cycles before proper
device operation is achieved.

. Viu(min) and V,(max) are reference levels for

measuring timing of input signals. Transition times
are measured between Vy(min) and V, (max), and
are assumed to be 5ns for all inputs.

the data output will remain open circuit throughout
the entire cycle. If tocwp>tcwp(min) and trwp>
tawo(min) and tawp>tawo (Min), then the cycle is a
read-write cycle and the data output will contain
data read from the selected cell. If neither of the
above conditions are satisfied, the condition of the
data out is indeterminate.

3. Measured with a load equivalent to 2 TTL loads and 9. Either tacn or tre must be satisfied for a read cycle.
100pF. 10. These parameters are referenced to ill-,- CAS ieading

4. Operation within the taco(max) limit insures that edge in early write cycles and to the W leading edge
trac(max) can be met. tgcp(max) is specified as a in read-write cycles.
reference point only. If tacp is greater than the . . o
specified treo(max) limit, then access time is con- 11. Operation within the taap (Max) limit insures that
trolled exclusively by tosc. trac (max) can be met. trap (Max) is specified as a

reference point only. If trap is greater than the

5. Assumes that tacp> trco(max). specified trap (Max) limit, then access time is con-

6. tar, twen, towr are referenced to tpap(max). trolled by taa.

7. This parameter defines the time at which the out- 12. Normal operation requires the “T.F" pin to be con-
put achieves the open circuit condition and is not nected to Vss or TTL logic low level or left uncon-
referenced to Von Or Voo nected on the printed wiring board.

8 dt restrictive 13. When the “T.F” pin is connected to a defined posi-

- twes, tawo, tCWDtan ThAWD ar_ec;:]%r;d in the data tive voltage, the internal test function may be acti-
operating parame ers. They are Inciud vated. Contact Samsung for specific operational
sheet as electrical characteristics only. If details of the “test function.”
twes > twes(min) the cycle is an early write cycle and :

TIMING DIAGRAMS

READ CYCLE

tRc
tRAs
B7E ViH— y t / \
RAS AR
ViL— xt JZ \
tcsH trp
trcD tRsH [—tcRp—=
tcas |
[ ViH—
CAS Vi— —_lmp‘_-{ \ \r 1( / \
I ” tRAL
tRAH tasi tcan
tAsR—= ﬂr IR S—
ViH— ROW COLUMN )
A Vie ADDRESS ADDRESS
tRRH—
trcs
tRCH
Vin— QOO0 t W
w vi— SEOKREIOBRK tan
tcac
trac — | toFF
V. tcLz
OH— 7 2 VALID )
Q e OPEN 3@1— AT E__—

m DON'T CARE
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KM41C1000A

CMOS DRAM

TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)

tRc
tRAS
— ViH— -\ t N
RAS Vi St AR N
tosH tRP ——e=]
trco tRsH |-—tcnp_-
J— ViH— \ \ tcas /f
CAS Vil \
~— trRAD tRAL
tasr tRAH tasc tcaH
L..j e
A ViH— ROW COLUMN
ViL— ADDRESS ADDRESS
! | 1
tew
b tWCS o p— tWCH
_ ViH— twp vvv‘v‘vv v‘v.vvvvvvvvvvvvv
v e 0050000 R
tRwWL
twer
tps —= fo— pr——tDH —=={
e—
D ViH— VALID
Vi— \ DATA
= toHR
VoH—
Q on OPEN
VoL—
READ-WRITE/READ-MODIFY-WRITE CYCLE
trwe
tRAS
ViH— tAR
RAS ViL— S“ L
tesH tRP ——f
trcD tRSH b tCRP —e{
tcas
o= — “ X
CAS tRAD
ViL—  tasr tasc 2 j
prt—— o
tRAH tcaH
trAl
-— RAL.
Y- COLUMN

& ADDRESS

A ViH— ﬁ ROW
Vie— \ ADDRESS |
tRWD . -——tCWL——-[
trcs ——| — towd v

— ViH— tawp
LIRS % -
b tcAC————— la— twP — o | tOFF
\' ‘oz p
OH— VALID e
@ VoL— OPEN DATA 4 i
trac = toH

ViH— .v.v‘v’v‘v‘v.v.v.v’v.v‘v.v‘v’Qov‘v.v‘v‘v.v’v‘v.v.v.v'v.v.v’v‘v.v‘ i .v‘v‘v"‘v.'."v‘v.v.v.v.v’v v’v v

P Vie— o’o’o’o’o‘a’a‘ofo’ofo’o’a’.’lg‘o’o‘o’o?0?5’.’;’a’o’o‘o\’.‘o’o‘l' ’030?0?0?0fo?ofo?o?ofofofo‘0?0.’0?0
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KM41C1000A CMOS DRAM

TIMING DIAGRAMS
FAST PAGE MODE READ CYCLE

tRasP

_— — taR -
RAS ViH— \ 2!

ViL— 'l trp
tcsH o tRSH

tRCD tec tcrP
toP— tcas f=

| toas—=t i tcas [
CAS ViH— \ 0"
ViL— A .
tRAH
. tcan ~—=1 tcan tcam
tASR L_ tasc tasc tASCL
1 I~ t— RAL
A Vin— ROW CoL COL Y coL
ViL— ADD ADD ADD A\ ADD

PA
traD —”—ttCAC———‘_‘— ! ® ICA—-—-C_— = ICA——C
1
trac A | _|toFF tan 1 _|torrF taa ] "_tOFF
Vin— toLz VALID ALID toLz VALID
) Vi kOPEN DATA)— ey DATA}——.—_

trcs t—.- =—tRRH
!Rcs——‘ !RCH—-‘-— ReH
_ ViH— 1+
W s X &

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

trRP
ViH— tRasP
S e RA: »
tpc —=— tRSH—~—
tcRe trep fcas | | tep tep |
- ViH— \ tcas = tcas
o 0] \
taR tasc tasc tRAL
tasr tRaH | tasc tcAH tcaH tcaH
ViH— I~ ROw coL coL coL NAAMAAAAXXAAAAAA/
0
T i 55 o RO
tRAD
twcr wien t t |
wel t wCs WCH
twes tweh e =
w ViL—
tos toH tps toH | tps toH
Vin— '.'.V""‘V‘ AAXAAAXAAAAAAAR
VALID DATA VALID DATA VALID DATA YOO OO0
° Vi— .A.A.A’A‘A‘l' = A‘\’AQ’fﬁ’t’&?‘t’,‘f“”’ﬁ
toHR
Von—
Q VoL— OPEN

[XXXY vonr cane
& SAMSUNG 60

Electronics




KM41C1000A

CMOS DRAM

TIMING DIAGRAMS (Continued)
FAST PAGE MODE READ-WRITE CYCLE

D
i

z|

tRASP tRP
Vin - ‘__x
ViL -
tesH tRsH
tpRWC
tcre tRcD tCAS——] |=tCPu] o] [ toas—
F——tcAS ——
] NN N
Vi - A
L tcePN -
tRAL
4 tRAH tasc tcAH tasc tcAH tasc tcAH
ASR 7 = —_
ViH - \ s 4
ROW ADD >@§ coLADD | COL ADD coL ADD
ViL - h
[
. towp tcwo tcwo ‘
——tRAD—— = —
tow ot towt
——tawp—— = tAWD — f——tAWD ——
tres l ——tRWL 4+
\ \ AR
VL - \
twp twp twp
trRWD
t
'DS'_r’-‘ {tor 'Dslj— toH tos el
Vi - XY X XXX
- AN AVALID OONAALD ALID
Vi - DATAN XXX APATAN X DATA
t
{ —tcLz e tcu}_,,,_
f tcac —t1tcac— tcac 1=
tAAt—— F=—taAA taa
traC tcpa tcpa
VOH - J L o .
OH { VALID ) VALID VALID
\ DATA DATA DATA
VoL - AN 4 A 4
toFF torF toFF

m DON’t CARE
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KM41C1000A CMOS DRAM

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
Note: CAS =V, W,D, Ag = Don’t Care

tras
RAS V- X a \
s / ;

trp

v

T o T o O o
0 0 %00 %% St % 0 0 N N U000 %

Q Von—
VoL— OPEN
HIDDEN REFRESH CYCLE
tRc tRc
tRAS (= tRp ——= tras tRp—=
= ViH— XF— taR / ZF —\
RAS Vie— X S \_
= tRsH tcrp
~——1RcD tcas
— ViH— trAD 4 jﬁ
CAS ViL— tRAH ‘:St lc;
tasr tcAH
| e tRAL '
ViH— ROW COLUMN FAAAAA X AAAAAARAAXX XAAXXAAAAAAAA XX XXX XXX
A Aobress K aobares KRR AR KL LRRKNKKD
4‘1 tres =T
w ViH—
Vie— taa
trac

"

tCAC —=|
VoH— t /
Q oM oLz VALID DATA
VoL—

CAS-BEFORE-RAS REFRESH CYCLE

RC

tRP

I
RAS VM- \ thas ' \
ViL = 2 \
trRrc
tosR— tcnn}
|

CAS ViH - __\\

Vie -

VoH -
VoL -

OPEN

m DON'T CARE
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KM41C1000A CMOS DRAM

TIMING DIAGRAMS (Continued)

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tras trp
N ViH— tRsH
RAS - ,/
tcas
_ ViH —
@ /
tcan
ViH— \VaAWAV AV AV AV AV AV WAV AV AVAV AVAVAVAVAY, COLUMN
A o~ XRERLXLRLLIKRLIR, soomess
: tRAL .]
READ CYCLE  oac—] |LoFF
a 32?: { vaLip pATA
tcLz tRRH
tRCs =
W ViH —
Vie— tRCH
WRITE CYCLE
Q Vor- o OPEN
Vo~ towt
tWCS fg—ed  fe—twCH
W N N AV AV AV AV V. W VAV AVAVAVAVAVAV.VAVAV,
W . twe
tos toH '
[t
D M VALID DATA
ViL -
\AA—J
READ-WRITE CYCLE L toac—— -~ torF
Q VoH - VALID DATA [}
VoL - trcs tciz A
towL
t— !AWD——]
L——tcwn——l twe tRWL—
W N Y W V. W VAV AV AV AV AV W WV, WaVAV VAVAVAV,
T Ry R
los| toH
ViH — V'V \V/VVVYVVYYVYVVYVVVVVVVVVVVVY
o i XXX v o oata

m DON'T CARE
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KM41C1000A

CMOS DRAM

KM41C1000 OPERATION

Device Operation

The KM41C1000A contains 1,048,576 memory loca-
tions. Twenty address bits are required to address a par-
ticular memory location. Since the KM41C1000A has
only 10 address input pins, time multiplexed address-
ing is used to input 10 row and 10 column addresses.
The multiplexing is controlled by the timing relationship
between the row address strobe (RAS), the column ad-
dress strobe (CAS) and the valid row and column ad-
dress inputs.

Operation of the KM41C1000A begins by strobing in
avalid row address with RAS while CAS remains high.
Then the address on the 10 address input pins is
changed from a row address to a column address and
is strobed in by CAS. This is the beginning of any
KM41C1000A cycle in which a memory location is ac-
cessed. The specific type of cycle is determined by the
state of the write enable pin and various timing relation-
ships. The cycle is terminated when both RAS and CAS
have returned to the high state. Another cycle can be
initiated after RAS remains high long enough to satis-
fy the RAS precharge time (tRP) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are speci-
fied by tRAS(min) and tCAS(min) respectively. These
minimum pulse widths must be satisfied for proper
device operation and data integrity. Once a cycle is in-
itiated by bringing RAS low, it must not be aborted prior
to satisfying the minimum RAS and CAS pulse widths.
In addition, a new cycle must not begin until the mini-
mum RAS precharge time, tRP, has been satisfied. Once
acycle begins, internal clocks and other circuits within
the KM41C1000A begin a complex sequence of events.
If the sequence is broken by violating minimum timing
requirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write ena-
ble input(W) high during a RAS/CAS cycle. The access
time is normally specified with respect to the falling
edge of RAS. But the access time also depends on the
falling edge of CAS and on the valid column address
transition.

If CAS goes low before tRCD(max) and if the column
address is valid before tRAD(max) then the access time
to valid data is specified by tRAC(min). However, if CAS
goes low after tRCD(max) or if the column address be-
comes valid after tRAD(max), access is specified by
tCAC or tAA. In order to achieve the minimum access
time, tRAC(min), it is necessary to meet both tRCD(max)
and tRAD(max).

Write

The KM41C1000A can perform early write, late write
and read-modify-write cycles. The differece between
these cycles is in the state of data-out and is determined
by the timing relationship between W and CAS. In any
type of write cycle, Data-in must be valid at or before
the falling edge of W or CAS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CAS. The data at the data input pin
(D) is written into the addressed memory cell. Through-
out the early write cycle the output remains in the Hi-Z
state. This cycle is good for common I/O applications
because the data-in and data-out pins may be tied
together without bus contention.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during
the time that data is being written into the same cell
location. This cycle is achieved by bringing W low af-
ter CAS and meeting the data sheet read-modify-write
cycle timing requirements. This cycle requires using a
separate 1/0 to avoid bus contention.

Late Write: If W is brought low after CAS, a late write
cycle will occur. The late write cycle is very similar to
the read-modify-write cycle except that the timing
parameters. tCWD and tAWD are not necessarily met.
The state of data-out is indeterminate since the output
can be either Hi-Z or contain data depending on the tim-
ing conditions. This cycle requires a separate I/0 to
avoid bus contention.

Data Output

The KM41C1000A has a tri-state output buffer which
is controlled by CAS. Whenever CAS is high (VIH) the
output is in the high impedance (Hi-Z) state. In any cy-
cle in which valid data appears at the output, the out-
put goes into the low impedance state in a time
specified by tCLZ after the falling edge of CAS. Invalid
data may be present at the output during the time after
tCLZ and before the valid data appears at the output.
The timing parameters tCAC, tRAC and tAA specify
when the valid data will be present at the output. The
valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs (as in hid-
den refresh). Each of the KM41C1000A operating cycles
is listed below after the corresponding output state
produced by the cycle.
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KM41C1000A

CMOS DRAM

Device Operation (Continued)

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Fast Page Mode Read, Fast Page Mode Read-
Modify-Write

Hi-Z Output State: Early Write, RAS-only Refresh, Fast
Page Mode Write, CAS-before-RAS Refresh, CAS-only
cycle.

Indeterminate Output State: Delayed Write

Refresh

The data in the KM41C1000A is stored on a tiny capa-
citor within each memory cell. Due to leakage the data
may leak off after a period of time. To maintain data in-
tegrity it is necessary to refresh each of the rows every
8 ms. There are several ways tc accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high. This cy-
cle must be repeated for each of the 512 row addresses,
(AO-A8). The state of address A9 is ignored during
refresh.

CAS-before-RAS Refresh: The KM41C1000A has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low
for the specified set up time (tCSR) before RAS goes
low, the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address coun-
ter which is then internally incremented in preparation
for the next CAS-before-RAS refresh cycie.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the out-
put by extending the CAS active time and cycling RAS.
The KM41C1000A hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: It is also possible to refresh
the KM41C1000A by using read, write or read-modify-
write cycles. Whenever a row is accessed, all the cells
in that row are automatically refreshed. There are cer-
tain applications in which it might be advantageous to
perform refresh in this manner but in general RAS-only
or CAS-before-RAS refresh is the preferred method.

CAS-before-RAS Refresh Counter Test Cycle
A special timing sequence using the CAS-before-RAS
refresh counter test cycle provides a convenient method
of verifying the functionality of the CAS-before-RAS
refresh activated circuitry. The cycle begms as a CAS-
before-RAS refresh operation. Then, if CAS is brought
high and then low again while RAS is held low, the read
and write operations are enabled. In this mode, the row
address bits A0 through A8 are supplied by the on-chip
refresh counter. The A9 bit is set low internally.

Fast Page Mode

The KM41C1000A has Fast Page mode capability
which provides high speed read, write or read-modify-
write access to all memory cells within a selected row.
These cycles may be mixed in any order. A fast page
mode cycle begins with a normal cycle. Then, while RAS
is kept low to maintain the row address, CAS is cycled
to strobe in additional column addresses. This
eliminates the time required to set up and strobe se-
quential row addresses for the same page.

Power-up

If RAS =Vss during power-up, the KM41C1000A
could begin an active cycle. This condition results in
higher than necessary current demands from the pow-
er supply during power-up. It is recommended that RAS
and CAS track with V¢ during power-up or be held at
avalid VIH in order to minimize the power-up current.

An initial pause of 200 usec is required after power-
up followed by 8 initialization cycles before proper
device operation is assured. Eight initialization cycles
are also required after any 8 msec perlod in whlch there

ara ng BACG sunlas An initi
are Nt mAS CyCies. An initl

in which RAS is cycled.

Termination

The lines from the TTL driver circuits to the
KM41C1000A inputs act like unterminated transmission
lines resulting in significant overshoot and undershoot
at the inputs. To minimize overshoot it is advisable to
terminate the input lines and to keep them as short as
possible. Although either series or parallel termination
may be used, series termination is generally recom-
mended since it is simple and draws no additional pow-
er. It consists of a resistor in series with the input line
placed close to the KM41C1000A input pin. The opti-
mum value depends on the board layout. It must be de-
termined experimentally and is usually in the range of
20 to 40 ohms.
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KM41C1000A

CMOS DRAM

Device Operation (Continued)

Board Layout

It is important to lay out the power and ground lines
on memory boards in such a way that switching tran-
sient effects are minimized. The recommended methods
are gridded power and ground lines or separate power
and ground planes. The power and ground lines act like
transmission lines to the high frequency transients
generated by DRAMS. The impedance is minimized if
all the power supply traces to all the DRAMS run both
horizontaiiy and verticaily and are connecied at each in-
tersection or better yet if power and ground planes are
used.

Decoupling

The importance of proper decoupling can not be over
emphasized. Excessive transient noise or voltage droop
on the V¢ line can cause loss of data integrity (soft er-
rors). It is recommended that the total combined vol-
tage changes over time in the VCC to VSS voltage
(measured at the device pins) should not exceed 500mV.

PACKAGE DIMENSIONS
18-LEAD PLASTIC DUAL IN-LINE PACKAGE

A high frequency 0.3uF ceramic decoupling capaci-
tor should be connected between the Vs and ground
pins of each KM41C1000A using the shortest possible
traces. These capacitors act as a low impedance shunt
for the high frequency switching transients generated
by the KM41C1000A and they supply much of the cur-
rent used by the KM41C1000A during cycling.

In addition, a large tantalum capacitor with a value
of 47uF to 100uF should be used for bulk decoupling
to recharge the 0.3uF capacitors between cycles, there-
by reducing power line droop. The bulk decoupling capa-
citor should be placed near the point where the power
traces meet the power grid or power plane. Even better
results may be achieved by distributing more than one
tantalum capacitor around the memory array.

Units: Inches (Millimeters)

\
0°-10°
—
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e SO e MO s SRS s SO s SN s SN s SO s SR o ]
83 N
_ | RSN ely
TEE gl
oo g
| - | LT | SN B | |- |- | S
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. 0015038 0012 (0.30)
MIN
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KM41C1000A CMOS DRAM

PACKAGE DIMENSIONS
20-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters)

| 0023058
20 19 18 17 16 15 14 13 12 11 | oo 084
i T e o I O o e o T e
r
g8 518
O |zls NN
) g8 5|8
o
_~
L I Y Oy | N S )
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0.670 (17.02) 0.128 (3.25)
0.680 (17.27) I 0.138 (3.51)
0.050 (1.27)‘ ) H 0.016 (0.41) ’ 0.023 (0.58)
Tve | | [T 0.020 (0.51) | 0.033 (0.84)
20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE
1.025 (26.04) 0.113 (2.87)
1.035 (26.29) 0123312
288 o
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KM41C1001A CMOS DRAM

1M x 1 Bit Dynamic RAM with Nibble Mode
FEATURES

¢ Performance range:

GENERAL DESCRIPTION

The Samsung KM41C1001A is a CMOS high speed

trnc tonc thc 1,048,576 x 1 Dynamic Random Access Memory. Its de-

" sign is optimized for high performance applications

KM41C1001A- 7 70ns 20ns 130ns such as mainframes and mini computers, graphics and
KM41C1001A- 8 80ns 20ns 150ns high performance microprocessor systems.

KM41C1001A-10 100ns 25ns 180ns The KM41C1001A features Nibble Mode operation

which ailows high speed random access of up to 4-bits

* Nibble Mode Operation of data.

o CAS-before-RAS Refresh capability

 RAS-only and Hidden Refresh capability

e TTL compatible inputs and output

e Common /O using early write

¢ Single +5V*10% power supply

¢ 512 cycle/8ms refresh

e 256K x 4 fast test mode

* JEDEC standard pinout available in Plastic DIP,
S0J, ZIP packages.

CAS-before-RAS Refresh capability provides on-chip
auto refresh as an alternative to RAS-only Refresh. All
inputs and output are fully TTL compatible.

The KM41C1001A is fabricated using Samsung’s ad-
vanced CMOS process.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION

* KM41C1001AP e KM41C1001AJ . ¢ KM41C1001AZ

D[T] ~ 18] Vss 010~ aobvss
RAS =5 wi2 1vpQ
She—]| CONTROL & oA | W 10 753 181 CAS
TS| clocks - D  RAS[3] [16]CAS T.F(]4 17 N.C.
’ BUFF. T[] 5] A0 NCc5 16 A9
l REFRESH CONTROL & A0[5] 14]A8 A0(]s 1501 A8
| ADDRESS COUNTER DATA | _ A1 E E‘V A1l 7 140 A7
Q A2l 8 13p A6
r ] BUFF. A2(7] B 12]1 A5
| 1[0 A4
! — COLUMN DECODER ; A3[8] %1“5 veeo_ 0 mp
l !— SENSE AMPS & 110 GATINGS |— vee[o] o [la4
N
: oS " N
. |8 Pin Name Pin Function
. w19 MEMORY ARRAY
wlo -,
: sl 1048576 CELLS Ag-Ag Address Inputs
. alz RAS Row Address Strobe
- — Voo —
A9 — — Vs D Data In
Q Data Out
CAS Column Address Strobe
W Read/Write Input
Vee Power (+5V)
Vss Ground
T.F Test Function
N.C No Connection
N.L No Lead
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KM41C1001A ) CMOS DRAM
-
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Units

Voltage on Any Pin Relative to Vss Vin, Vour —-1to +7.0 \
Voltage on Vcc Supply Relative to Vss Vee -1to +7.0 Vv
Storage Temperature Tstg —55to +150 °C
Power Dissipation Po 0.6 w
Short Circuit Output Current los 50 mA

*Note: Permanent device damage may occur of “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional oper-
ation should be restricted to the conditions as detailed in the operational sections of this data sheet. Ex-
posure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING COND'T'ONS (Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 Vv
~ Ground Vss 0 0 0 v ]
| Input High Voltage ] Vin 2.4 - Vec+ 1 v
Input Low Voltage Vi -1.0 — 0.8 \"
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Min Max Units
OPERATING CURRENT* KM41C1001A-7 85
(RAS, CAS, Address cycling @tsc=min.) KM41C1001A-8 lcer — 75 mA
KM41C1001A-10 65
STANDBY CURRENT I _ 2 mA
(RAS=CAS =Vy) cez
RAS-ONLY REFRESH CURRENT* KM41C1001A-7 85
(CAS =V, RAS cycling @trc =min.) KM41C1001A-8 leca — 75 mA
KM41C1001A-10 65
NIBBLE MODE CURRENT* KM41C1001A-7 70
(RAS =V, CAS cycling; @tne=min.) KM41C1001A-8 lcca — 60 mA
KM41C1001A-10 50
STANDBY CURRENT | _ 1 mA
(RAS =TAS =V —0.2V) ces
CAS-BEFORE-RAS REFRESH CURRENT* KM41C1001A-7 85
(RAS and CAS cycling @trc = min.) KM41C1001A-8 lcos — 75 mA
- KM41C1001A-10 65
INPUT LEAKAGE CURRENT
(Any input 0<Vn<6.5V, e -10 10 uA
all other pins not under test =0 volts.)
OUTPUT LEAKAGE CURRENT I 10 10 A
(Data out is disabled, OV <Voyr<5.5V oL s
OUTPUT HIGH VOLTAGE LEVEL (loy= —5mA) Vo 2.4 —_ Vv
OUTPUT LOW VOLTAGE LEVEL (lo. =4.2mA) Voo — 0.4 \

*Note: lect, lecs, lecs, @and lccs are dependent on output loading and cycle rates. Specified values are obtained
with the output open. Icc is specified as an average current.
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KM41C1001A CMOS DRAM

CAPACITANCE (1.=25°c)

Parameter Symbol Min Max Unit
Input Capacitance (D) o - 5 pF
Input Capacitance (Ag-Ag) Cinz — 6 pF
Input Capacitance (RAS, CAS, W) Cina - 7 pF
Output Capacitance (Q) Cour - 7 pF

AC CHARACTERISTICS (0°C<T.<70°C, Vcc=5.0V +10%, See notes 1, 2)

KM41C1001A-7 | KM41C1001A-8 | KM41C1001A-10
Parameter Symbol Unit | Notes
Min| Max [Min| Max |Min| Max
Random read or write cycle time trc 130 150 180 ns
Read-modify-write cycle time trwc | 155 175 210 ns
Access time from RAS trac 70 80 100| ns |3,4,11
Access time from CAS teac 20 20 25| ns [3,4,5
Access time from column address taa 35 40 50| ns [3,11
CAS to output in Low-Z ]t 5 5 5 ns |3
Output buffer turn-off delay tore 0 25| O 25 0 30| ns |7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns |2
RAS precharge time trp 50 60 70 ns
RAS pulse width tras 70|10,000| 80{10,000| 100{10,000| ns
RAS hold time tasH 20 20 25 ns
CAS hold time tesm 70 80 100 ns
CAS pulse width teas 20{10,000| 20|10,000| 25{10,000| ns
RAS to CAS delay time treo | 20 50| 25 60| 25 75| ns |4
RAS to column address delay time trap 15 35| 20 40| 20 50 ns |11
CAS to RAS precharge time tere 5 5 5 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tran 10 15 15 ns
Column address set-up time tasc 0 0 Or ns
Column address hold time tean 15 20 20 ns
Column address hold time referenced to RAS tar 55 65 75 ns |6
Column address to RAS lead time traL 35 40 50 ns
Read command set-up time tres 0 0 0 ns
Read command hold time referenced to CAS tren 0 0 0 ns |9
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KM41C1001A CMOS DRAM
STANDARD OPERATION (Continued)

I symbol KM41C1001A-7 | KM41C1001A-8 | KM41C1001A-10 Unit | Notes

Min| Max [Min| Max |Min| Max
Read command hold time referenced to RAS tran 0 0 0 ns 9
Write command hold time twen 15 15 20 ns
Write command hold time referenced to RAS twer | 55 60 75 ns| 6
Write command pulse width twe 15 15 20 ns
|Write command to RAS lead time tawL 20 20 25 ns
Write command to CAS lead time towe 20 20 25 ns
Data-in set-up time tos 0 0 0 ns 10
| Data-in hold time tow | 15 20 20 ns | 10
Data-in hold time referenced to RAS tonr 55 65 75 nsw 67
Refresh period (512 cycles) trer 8 8 8| ms
Write command set-up time twes 0 0 0 ns 8
CAS to W delay time town 20 20 25 ns 8
RAS to W delay time tewn 70 80 100 ns | 8
Column address to W delay time tawo 35 40 50 ns 8
NIBBLE MODE
Nibble Mode Cycle Time tne 40 40 45 ns
Nibble Mode Read-Write Cycle Time tnrwe 65 65 70 ns
Nibble Mode Access Time tneac 20 20 25| ns
Nibble Mode CAS Pulse Width tycas | 20 20 25 ns
Nibble Mode CAS Precharge Time tnee 10 10 10 ns
Nibble Mod; RAS Hold Time tnRsH 20 20 25 ns
Nibble Mode CAS to W Delay Time tnewo | 20 20 25 ns
Nibble Mode W to RAS Lead Time tnaAwL 20 20 25 ns
Nibble Mode W to CAS Lead Time tnewe | 20 20 25 ns
CAS-BEFORE-RAS REFRESH
CAS set-up time (CAS-before-RAS refresh) tosr 10 10 10 ns
CAS hold time (CAS-before-RAS refresh) tchr 20 25 30 ns
RAS precharge to CAS hold time taec 10 10 10 ns
Refresh counter test CAS precharge time teer 35 40 50 ns
76
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KM41C1001A

CMOS DRAM

NOTES

1.

followed by any 8 RAS cycles before proper device
operation is achieved.

. Vin(min) and V(max) are reference levels for meas-
uring timing of input signals. Transition times are
measured between V,y(min) and V,(max), and are
assumed to be 5ns for all inputs.

An initial pause of 200us is required after power up”

put will remain open circuit throughout the entire
cycle. If towo>tcwo(min) and tawp>tawo(min) and
tawo > tawo(min), then the cycle is a read-write cycle
and the data output will contain data read from the
selected cell. If neither of the above conditions are
satisfied, the condition of the data out is indeter-
minate.

. . 9. Either tgen Or tpry Must be satisfied for a read

3. Measured with a load equivalent to 2 TTL loads and cycles.
100pF.

. - o 10. These parameters are referenced to the CAS lead-

4. Operation within the trcp(max) limit insures that ing edge in early write cycles and to the W leading
trac(max) canl be met, tRCD(ma.x) is specified as a edge in read-write cycles.
reference point only. If tgep is greater than the ) e e
specified tacp(max) limit, then access time is con- 11. Operation within the trap(max) limit insures that
trolled exclusively by tcac. trac(max) can be met, trap(max) is specified as a

reference point only. If trap iS greater than the

5. Assumes that taco 2 trco(Max). specified trap(max) limit, then access time is con-

6. tar, twen, tonr are referenced to tmap(max). trolled by taa.

7. This parameter defines the time at which the out- 12. Normal operation requires the “T.F” pin to be con-
put achieves the open circuit condition and is not nected to Vgs or TTL logic low level or left uncon-
referenced to Vou or VoL nected on the printed wiring board.

8. twcs, tawo, towo @and tawo are non restrictive operat- 13. When the “T.F pin is connected to a defined posi-
ing parameters. They are included in the data sheet tive voltage, the internal test funchqn may be.actl-
as electrical characteristics only. If twcs> twes(min) vated. Contact Samsung for specific operational
the cycle is an early write cycle and the data out- details of the “test function.”

TIMING DIAGRAMS
READ CYCLE
tRC
trAs

o Y, = . —
RAS AR

ViL— SrL Jj \

tesH o tRP— ]
trco tRsH t=—tcRp
tcas |
— ViH—
CAS Vi __WDAL\ \r ,( / _\
tRAH tasc | tcaH tRAL
tASR—= Ar - ——

Vin— ROW COLUMN

A Vil ADDRESS ADDRESS
tRRH—
trcs
tRCH

Vin— XXXy ) W

w vi_ BOBIBOKEEY A
tcac
trac — — toFr
—t e

Q VoH— OPEN 7 VALID

VoL ! DATA E_—

m DON'T CARE
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READ-WRITE/READ-MODIFY-WRITE CYCLE

KM41C1001A CMOS DRAM
TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)
tRC
t
wo R 7 \
e tesH t tRp ——=—f
tRCD tRsH ‘-——-QCRP——
- O i V2 S
tRAL—
tAsR tRAH tasc tcaH
A ViH— m ROW COLUMN Y
Vi ADDRESS ADDRESS
towe
l=-twes = Fe—tWCH -={
H— twp VVVYVYVVVWVVY V VvV YVV\ ANV VWAV VVWVY Y
w R R R KBS
|
t
twer e L
tps —=] }
Vi — SOOOOOOOXXX XX XD SO CCOO0 000000000900 0.000600006%
o vi— XXKXEEEENEEKY e e e o e e e
VOH—
a Vou—

trwe |
tRAS
— ViH— Y tar
RAS ViL— S\' 7 |
tcsH trP
jo—————1tRCD tRsH p=— tCRP

o Vi ) 4 \ tcas - \_

ViL— tasr RAD tasc Z ]

— —]
tRAH tcan
j * tRAL

A ViH— ROW g/~ COLUMN

Vi— ADDRESS A ADDRESS

trRwD tcwL
trcs —-1 — cwp tRwe
— ViH— tawp
W RS B \
tcac fa— twp — torr
v teLz r
OH— VALID
Q Vor— OPEN — DATA
tRac

ViH— ".V.V"""""'V “Q".V.”"'."V’V"."V’V.'.'.V.V.V’V‘v.vov’ ] .v‘v.v.v’v’v.v‘v’v.v.v.v.v.v.v.

° Vi XN RRISKIXELY a0 %% 0% % 0 e %
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KM41C1001A

CMOS DRAM

TIMING DIAGRAMS (continued)

NIBBLE MODE READ CYCLE

tRA e tRP.
tar
RAS :’I'H— _j
IL—
, tcsH N
NRSH
‘CRPi“ l=— trRCD —] tNe
t—— tcas
ViH— -z
cAs UM / / \ / \ /1,
Vi 1ASC tRRH
tasrl | —= M tcan tnerp tncas
‘RAHI_“_
A ViH— ROW ’x coL
ViL— ADD ADD
!
L tRCS t
_..I L'—‘RCS J— [R-_
ViIH—
w ViL— é; 5 6 W
[ tcac — toFF tNcAC  |torF
tan — ]
trac
a VoH— 4~ VALID VALID VALID VALID
VoL— \ DATA | DATA DATA DATA N

NIBBLE MODE WRITE CYCLE

tRas —tee
— t

RAS VM- N " /

Vit— \u

- = tcsH tNRSH
pee— tRCD —=—i tcas tNC
p— ViH— f N N j / ‘
GRS v f \ £ : y £ \ / 3 / N~
cp
tasr| | tRAH tcaH N tNCAS
— rttasc

A ViH— ROW 8" coL Y

ViL— ADD ADD

tweH | twen INRWL
v T twp—
L—
T
towL WP
tDs tDH 'DSH toH

Vine XXX OXXXN vato VALID VALID OO0
D Vie— "‘t’t"ﬁ’[‘ DATA '00. A’A.l, el 1 — - A
Q VoH — OPEN

VoL—

m DON'T CARE
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KM41C1001A

CMOS DRAM

TIMING DIAGRAMS (Continued)
NIBBLE MODE READ-WRITE CYCLE

tRAs tRP:
ViH— - tAR
mAS M S
ViL—
t
tcrp 4 CSH tNRSH
= tRCD tcas—— tNRWC
VIH—
oS X \ / r \__/ T\
ViL—
tasr | [tRAH tcAH tnee tncAg
[ tasc
A ViH— ROW coL
Vi ADD ADD
tewp| |t
owL — tnowL ADDRESS tNRWL
v thwo——{
tH= VvV VAVAVAVAY.
w QOO OO0
Vip— 4 "‘A’A’A’A’?’A A‘A‘A’A‘A\’A’.
CAC
o) 1T foere
oA twe —N-C-ACIOFF = twp
VoH—
VALID KX_____ 7 VALID VALID VALID
a VoL \_ DATA g A DATA >—< DATA >—< DATA >'—
tos — tps toH
tlDH"‘
D ViH— VALID VALID VALID VALID
v DATA DATA DATA DATA
IL— |

RAS-ONLY REFRESH CYCLE
Note: CAS = V4, W,D, Ag =Don’t Care

trc
' trAS |
RAS ViH— p 'a \
ViL— }  —
trP
A Vii— OO0 - OO
I %% %4000 %% % Ol % Wt U 000 0%
Q Yor= OPEN
JoL—
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KM41C1001A CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE

tRC trc
tRas = tRPp —= tRas tRp—=
RS \\’/"*L‘* N 47 / \ \
F—tRSH — tcrp
tRCD tcas
|
J— ViH— tRAD
o TR\ 7\
IASR_| tcan
thseT - tRAL
ViH— CLAARAAXAAANNAAX XX XA
A o BB
w ViH—
ViL—
" taa tRRH

1, t
~ RAC row
teAC ——]
Vom— t /
Q o oLz VALID DATA
VoL— N

CAS-BEFORE-RAS REFRESH CYCLE
NOTE: W= Don’t Care, A,-As=Don’t Care

tRC .
RP
|
t
RAS ViH- RAS 28 B
ViL= \
trPC
tcsR—— tcHR
GAS ViHl-
Vi |
Voh -
Q OPEN
VoL —

B oon care
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KM41C1001A CMOS DRAM

TIMING DIAGRAMS (Continued)

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tras trP
I ViH— tRsH
RAS Vie j / N\
tcas
I ViH -
cAS " /
N AV WAV VAV AVAVAV AVAVAVAVAVAVAVAVAV AV COLUMN
g XKL soomess
: trRAL 4
READ CYCLE , e n EQE
Q OH~— y.
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toLz f 7 tRRH
tRCSE=—
W ViH —
i - KRR trc
WRITE CYCLE
t
Q \éz':: = OPEN
towL
tWCS fd—eml  |—twCH
- N AV A VAV AV VW AVAVAV AV, VAVAVAV WAV,
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tos toH
)
ViH-
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taa
READ-WRITE CYCLE L toac—=—] - toFF
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VoL - trcs toLz L
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t=—rtCcWD —e—f Wi
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ViH -
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KM41C1001A

CMOS DRAM

KM41C1001A OPERATION

Device Operation

The KM41C1001A contains 1,048,576 memory loca-
tions. Twenty address bits are required to address a par-
ticular memory location. Since the KM41C1001A has
only 10 address input pins, time multiplexed address-
ing is used to input 10 row and 10 column addresses.
The multiplexing is controlled by the timing relationship
between the row address strobe (RAS), the column ad-
dress strobe (CAS) and the valid row and column ad-
dress inputs.

Operation of the KM41C1001A begins by strobing in
a valid row address with RAS while CAS remains high.
Then the address on the 10 address input pins is
changed from a row address to a column address and
is strobed in by CAS. This is the beginning of any
KM41C1001A cycle in which a memory location is ac-
cessed. The specific type of cycle is determined by the
state of the write enable pin and various timing relation-
ships. The cycle is terminated when both RAS and CAS
have returned to the high state. Another cycle can be
initiated after RAS remains high long enough to satis-
fy the RAS precharge time (tRP) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are speci-
fied by tRAS(min) and tCAS(min) respectively. These
minimum pulse widths must be satisfied for proper
device operation and data integrity. Once a cycle is in-
itiated by bringing RAS low, it must not be aborted prior
to satisfying the minimum RAS and CAS pulse widths.
In addition, a new cycle must not begin until the mini-
mum RAS precharge time, tRP, has been satisfied. Once
acycle begins, internal clocks and other circuits within
the KM41C1001A begin a compiex sequence of events.
If the sequence is broken by violating minimum timing
requirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write ena-
ble input(W) high during a RAS/CAS cycle. The access
time is normally specified with respect to the falling
edge of RAS. But the access time also depends on the
falling edge of CAS and on the valid column address
transition.

If CAS goes low before tRCD(max) and if the column
address is valid before tRAD(max) then the access time
to valid data is specified by tRAC(min). However, if CAS
goes low after tRCD(max) or if the column address be-
comes valid after tRAD(max), access is specified by
tCAC or tAA. In order to achieve the minimum access
time, tRAC(min), it is necessary to meet both tRCD(max)
and tRAD(max).

Write

The KM41C1001A can perform early write, late write
and read-modify-write cycles. The differece between
these cycles is in the state of data-out and is determined
by the timing relationship between W and CAS. In any
type of write cycle, Data-in must be valid at or before
the falling edge of W or CAS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CAS. The data at the data input pin
(D) is written into the addressed memory cell. Through-
out the early write cycle the output remains in the Hi-Z
state. This cycle is good for common I/O applications
because the data-in and data-out pins may be tied
together without bus contention.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during
the time that data is being written into the same cell
location. This cycle is achieved by bringing W low af-
ter CAS and meeting the data sheet read-modify-write
cycle timing requirements. This cycle requires using a
separate 1/0 to avoid bus contention.

Late Write: If W is brought low after CAS, a late write
cycle will occur. The late write cycle is very similar to
the read-modify-write cycle except that the timing
parameters tCWD and tAWD are not necessarily met.
The state of data-out is indeterminate since the output
can be either Hi-Z or contain data depending on the tim-
ing conditions. This cycle requires a separate 1/O to
avoid bus contention.
Data Cutput

The KM41C1001A has a tri-state output buffer which
is controlled by CAS. Whenever CAS is high (VIH) the
output is in the high impedance (Hi-Z) state. In any cy-
cle in which valid data appears at the output, the out-
put goes into the low impedance state in a time
specified by tCLZ after the falling edge of CAS. Invalid
data may be present at the output during the time after
tCLZ and before the valid data appears at the output.
The timing parameters tCAC, tRAC and tAA specify
when the valid data will be present at the output. The
valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs (as in hid-
den refresh). Each of the KM41C1001A operating cycles
is listed below after the corresponding output state
produced by the cycle.
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KM41C1001A

CMOS DRAM

Device Operation (Continued)

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Nibble Mode Read, Nibble Mode Read-
Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Nib-
ble Mode Write, CAS-before-RAS Refresh, CAS-only
cycle.

Indeterminate Output State: Delayed Write

Refresh

The data in the KM41C1001A is stored on a tiny capa-
citor within each memory cell. Due to leakage the data
may leak off after a period of time. To maintain data in-
tegrity it is necessary to refresh each of the rows every
8 ms. There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high. This cy-
cle must be repeated for each of the 512 row addresses,
(AO-AB). The state of address A9 is ignored during
refresh.

‘CAS-before-RAS Refresh: The KM41C1001A has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low
for the specified set up time (tCSR) before RAS goes
low, the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address coun-
ter which is then internally incremented in preparation
for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the out-
put by extending the CAS active time and cycling RAS.
The KM41C1001A hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: It is also possible to refresh
the KM41C1001A by using read, write or read-modify-
write cycles. Whenever a row is accessed, all the cells
in that row are automatically refreshed. There are cer-
tain applications in which it might be advantageous to
perform refresh in this manner but in general m-only
or CAS-before-RAS refresh is the preferred method.

CAS-before-RAS Refresh Counter Test Cycle
A special timing sequence using the CAS-before-RAS
refresh counter test cycle provides a convenient method
of verifying the functionality of the CAS-before-RAS
refresh activated circuitry. The cycle begins as a CAS-
before-RAS refresh operation. Then, if CAS is brought
high and then low again while RAS is held low, the read
and write operations are enabled. In this mode, the row
address bits A0 through A8 are supplied by the on-chip
refresh counter. The A9 bit is set low internally.

Nibble Mode

The KM41C1001A has Nibble mode capability. Nib-
ble mode operation allows high speed serial read, write
or read-modify-write access of 4 consecutive bits. The
first of 4 bits is accessed in the usual manner. The re-
maining nibble bits are accessed by toggling CAS high
then low while RAS remains low.

The 4 bits of data that may be accessed during Nibble
mode are determined by the lower 9 row address bits
(Rao-Ras) and 9 column address bits (Cao-Cag). The two
address bits, Cag and Rag, are used to select 1 of the
4 nibble bits for initial access. The remaining nibble bits
are accessed by toggling CAS with RAS held low. Each
high-low CAS transition will internally increment the nib-
ble address (Cag, Rag) as shown in the following dia-
gram with Rag being the least significant bit.

l—* 00— 01— 10— 11 —]

If more than 4 bits are accessed during Nibble mode,
the address sequence will wrap around and repeat. If
any bit is written during Nibble mode, the new data will
be read on any subsequent access. If the write opera-
tion is executed again on a subsequent access, the new
data will be written into the selected cell location.

A Nibble mode cycle can be aread, write, or read-modify-
write cycle. Any combinations of reads and writes or
read-modify-write are allowed.

Power-up

If RAS =Vss during power-up, the KM41C1001A
could begin an active cycle. This condition results in
higher than necessary current demands from the pow-
er supply during power-up. It is recommended that RAS
and CAS track with V¢ during power-up or be held at
avalid VIH in order to minimize the power-up current.

An initial pause of 200 usec is required after power-
up followed by 8 initialization cycles before proper
device operation is assured. Eight initialization cycles
are also required after any 8 msec period in which there
are no RAS cycles. An initialization cycle is any cycle
in which RAS is cycled.
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NMOS DRAM

Termination

The lines from the TTL driver circuits to the
KM41C1001A inputs act like unterminated transmission
lines resulting in significant overshoot and undershoot
at the inputs. To minimize overshoot it is advisable to
terminate the input lines and to keep them as short as
possible. Although either series or parallel termination
may be used, series termination is generally recom-
mended since it is simple and draws no additional pow-
er. It consists of a resistor in series with the input line
placed close to the KM41C1001A input pin. The opti-
mum vaiue depends on the board iayout. it must be de-
termined experimentally and is usually in the range of
20 to 40 ohms.

Board Layout

It is important to lay out the power and ground lines
on memory boards in such a way that switching tran-
sient effects are minimized. The recommended methods
are gridded power and ground lines or separate power
and ground planes. The power and ground lines act like
transmission lines to the high frequency transients
generated by DRAMS. The impedance is minimized if
all the power supply traces to all the DRAMS run both
horizontally and vertically and are connected at each in-
tersection or better yet if power and ground planes are
used.

PACKAGE DIMENSIONS

18-LEAD PLASTIC DUAL IN-LINE PACKAGE

L] 1 — L1

Decoupling

The importance of proper decoupling can not be over
emphasized. Excessive transient noise or voltage droop
on the Vg line can cause loss of data integrity (soft er-
rors). It is recommended that the total combined vol-
tage changes over time in the VCC to VSS voltage
(measured at the device pins) should not exceed 500mV.

A high frequency 0.3uF ceramic decoupling capaci-
tor should be connected between the V¢ and ground
pins of each KM41C1001A using the shortest possible
traces. These capacitors act as a low impedance shunt
for the high frequency switching transients generated
by the KM41C1001A and they supply much of the cur-
rent used by the KM41C1001A during cycling.

In addition, a large tantalum capacitor with a value
of 47uF to 100uF should be used for bulk decoupling
to recharge the 0.3uF capacitors between cycles, there-
by reducing power line droop. The bulk decoupling capa-
citor should be placed near the point where the power
traces meet the power grid or power plane. Even better
results may be achieved by distributing more than one
tantalum capacitor around the memory array.

Units: Inches (Millimeters)
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PACKAGE DIAGRAMS

(Continued)

20-LEAD PLASTIC SMALL OUT-LINE J-LEAD

Units: Inches (millimeters)
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KM41C1002A CMOS DRAM

1M x 1 Bit Dynamic RAM with Static Column Mode

FEATURES GENERAL DESCRIPTION
¢ Performance range: The Samsung KM41C1002A is a CMOS high speed
1,048,576 x 1 Dynamic Random Access Memory. Its de-
trac tcac tre sign is optimized for high performance applications
KM41C1002A- 7 70ns 20ns 130ns such as mainframes and mini computers, graphics and
L high performance microprocessor systems.
KM41C1002A- 8 80ns 20ns 150ns
— — The KM41C1002A features Static Column Mode oper-
KM41C1002A-10 100ns 25ns 180ns

ation which allows high speed random or Sequential ac-
cess within a row. Static Column Mode operation offers
high performance while relaxing many critical system
timing requirements for fast usable speed.

¢ Static Column Mode operation
¢ CS-before-RAS refresh capability
¢ RAS-only and Hidden Refresh capability

* TTL compatible inputs and output CS-before-RAS refresh capability provides on-chip
* Common 1/O using ‘Early Write’ auto refresh as an alternative to RAS-only Refresh. All
* Single +5V=10% power supply inputs and output are fully TTL compatible.

* 512 cycles/8ms refresh
* 256K x 4 fast test mode
* JEDEC standard pinout
¢ Available in Plastic DIP, SOJ and ZIP

The KM41C1002A is fabricated usiyng Samsung’s ad-
vanced CMOS process.

PIN CONFIGURATION

FUNCTIONAL BLOCK DIAGRAM * KM41C1002AP « KM41C1002AJ « KM41C1002AZ

RAS -] N\ N\
T CONTROL & p[A] 18 vss D1 O hvss ag
Cs —] 20,
> CLOCKS r DATAINL p Wiz o W2 1pa Q
W--—— ‘ H— []BuFFeR ~ TRAS[]3 18fiCs
i' ! | RAS 3] [i6]cs T.F[j4 17fNC. D
; REFRESH CONTROL & i oATh TF[4] 5 a0 NCH5 1811 A9 RAS
|
i 1‘ ADDRESS COUNTER our ko o[l A po e shas NC
: [ — BUFFER A1(6] ’El’” A1 Q7 141 A7 Ao
| i ‘ — A2(]8 13[1as A2
mu COLUMN DECODER I . A2[7] [2]As  asl]o o 12[1A5  vee
i H i
| | vec {10 11 A4
{ ; SENSE AMPS & I/0 GATINGS ‘ A (8] 11] As As
v
AOQ CC‘E o @AA A7
. 21 e
. E; g
: 5118 MEMORY ARRAY —Vee
. @ a 1,048,576 CELLS — Vs Pin Name Pin Function
. § § As-Aq Address Inputs
. Q =
Ag — < RAS Row Address Strobe
CS Chip Select Input
W Read/Write Input
D Data In
Q Data Out
T.F. Test Function
Vee Power (+5V)
Vss Ground
N.C. No Connection
N.L. No Lead
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KM41C1002A CMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Units
Voltage on Any Pin Relative to Vss Vin, Vour -1to +7.0 \"
Voltage on V¢c Supply Relative to Vss Vee -1to +7.0 \"
Storage Temperature Tsig -55to +150 °C
Power Dissipation Po 0.6 w
Short Circuit Output Current los 50 mA

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
shouAId be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voitage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 Vv
Ground Vss 0 0 0 \"
Input High Voltage Viu 24 — Vec + 1 Vv
Input Low Voltage Vi -1.0 — 0.8 \"

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

Parameter Symbol Min Max Units
OPERATING CURRENT* KM41C1002A-7 80
(RAS, CS, Address cycling @trc =min.) KM41C1002A-8 loct — 70 mA
KM41C1002A-10 ) 60
STANDBY CURRENT _
(RAS=CS = V) locz 2 mA
‘RAS-ONLY REFRESH CURRENT* KM41C1002A-7 80
(CS =V, RAS cycling @tac=min.) KM41C1002A-8 lces — 70 mA
KM41C1002A-10 60
STATIC COLUMN MODE CURRENT* KM41C1002A-7 60
(CS = V,, RAS cycling; @tsc=min.) KM41C1002A-8 locs — 50 mA
KM41C1002A-10 40
STANDBY CURRENT | _ 1 mA
(RAS =TS =V -0.2V) ccs
@-BEFOF@?AS REFRESH CURRENT* KM41C1002A-7 80
(RAS and CS cycling @trc =min.) KM41C1002A-8 lcos — 70 mA
KM41C1002A-10 60
INPUT LEAKAGE CURRENT
(Any input 0<Vin<6.5V, I -10 10 uA
all other pins not under test =0 volts.)
OUTPUT LEAKAGE CURRENT I ~10 10 A
(Data out is disabled, OV <Voyr<5.5V oL H
OUTPUT HIGH VOLTAGE LEVEL (lon= —5mA) Vou 2.4 — \'
OUTPUT LOW VOLTAGE LEVEL (lo. =4.2mA) VoL — 0.4 \

*Note: lcct, locas Iccs, @and lccs are dependent on output loading and cycle rates. Specified values are obtained
with the output open. Icc is specified as an average current.
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KM41C1002 CMOS DRAM
CAPACITANCE (.=25°c)
Parameter Symbol Min Max Unit

Input Capacitance (D) Cint — 5 pF

Input Capacitance (A¢-Aq) Cinz — 6 pF

Input Capacitance (RAS, CS, W) Cins - 7 pF

Output Capacitance (Q) Cour — 7 pF
AC CHARACTERISTICS (0°C<Ta<70°C, Vec=5.0V = 10%, See notes 1, 2)

KM41C1002A-7 | KM41C1002A-8 | KM41C1002A-10
Parameter Symbol Unit|Notes
Min| Max |Min| Max [Min| Max
Random read or write cycle time tac 130 150 180 ns
Read-modify-write cycle time tawc | 155 175 210 ns
Access time from RAS trac 70 80 100| ns [3,4,11
Access time from CS teac 20 20 25| ns |3,4,5
Access time from column address taa 35 40 50| ns |3,11
CS to output in Low-Z towz 5 5 ns (3,12
Output buffer turn-off delay torr 0 25/ 0 25 30| ns |7
Output data hold time from column address taoH 5 ns
Output data enable time from W' tow 45 50 70| ns
Output data hold time from W twon 0 0 ns
Transition time (rise and fall) tr 3 50| 3 j}é 50| ns |2
RAS precharge time tap 50 60 70 ns
RAS pulse width thas 70| 10,000 80| 10,000|100| 10,000| ns
RAS hold time trsH 20 20 25 ns
CS hold time tes | 70 80 100 ns
CS pulse width tes 20| 10,000 20| 10,000 25| 10,000| ns
RAS to CS delay time taco | 20 50| 25 60| 25 75| ns |4
RAS to column address delay time tran 15 35| 20 40 20 50| ns |11
CS to RAS precharge time torp ns
Row address set-up time tasr 0 0 ns
Row address hold time traH 10 15 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time toan 15 20 20 ns
Write address hold time referenced to RAS tawr 55 65 75 ns |6
89
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KM41C1002A

CMOS DRAM

STANDARD OPERATION (Continued)

KM41C1002A-7 | KM41C1002A-8 | KM41C1002A-10
Parameter Symbol Unit|Notes
Min| Max [Min| Max |Min| Max
Column address hold time referenced to RAS tar 85 95 115 ns| 6
Column address to RAS lead time trae | 35 40 50 ns
Column address hold time referenced to RAS rise tan 10 10 10 ns
Last write to column address delay time fiwao | 20 30| 25 35| 25 45| ns
Last write to column address hold time tanw | 65 75 95 ns
Read command set-up time tres 0 0 0 ns
Read command hold time referenced to CS treH ns
Read command hold time referenced to RAS trrH 0 0 0 ns 9
Write command hold time twen | 15 20 20 ns
Write command hold time referenced to RAS twer 55 65 75 ns 6
Write command pulse width twe 15 20 20 ns
Write command inactive time tw 10 10 10 ns
Write command to RAS lead time tawe | 20 20 25 ns
Write command to CS lead time towe 20 20 25 ns
Data-in set-up time tos 0 0 0 ns | 10
Data-in hold time ton 15 20 20 ns | 10
Data-in hold time referenced to RAS tovn | 55 65 75 ns| 6
Refresh period (512 cycles) tRer 8 8 8| ms
Write command set-up time twes 0 0 0 ns 8
CS to W delay time tewo | 20 20 25 ns| 8
RAS to W delay time tawo | 70 80 100 ns| 8
Column address to W delay time tawo | 35 40 50 ns| 8
STATIC COLUMN MODE
Static column mode cycle time tsc 40 45 55 ns
Static column mode read-write cycle time tsawc | 70 80 100 ns
RAS pulse width (static column mode) trasc 70{100,000| 80{100,000| 100{100,000| ns
CS pulse width (static column mode) tesc 20/100,000{ 20|100,000| 25|100,000| ns
CS precharge time (static column mode) tcp” 10 10 10 ns 1
CS-BEFORE-RAS REFRESH
CS setup time (CAS-before-RAS refresh) tosn 10 10 10 ns
CS hold time (CAS-before-RAS refresh) tewn | 20 25 30 ns
RAS precharge to CS hold time trec 10 10 10 ns
Refresh couner test CS precharge time teer 35 40 50 ns

1. An initial pause of 200 us is required after power-up
followed by any 8 RAS cycles before proper device
operation is achieved. Before using the internal
refresh counter, 8 CAS-before-RAS refresh initializa-
tion cycles are required (instead of 8 RAS cycles).

2. Viy (min) and Vi (max) are reference levels for
measuring timing of input signals. Transition times
are measured between Vi (min) and V,_ (max), anu

are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads and

100pF.

. Operation within the tgep (Mmax) limit insures that

trac (Max) can be met, taco (Max) is specified as a
reference point only. If taep is greater than the
specified trep (Max) limit, then access time is con-
trolled exclusively by tcac.
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KM41C1002A CMOS DRAM

NOTES (Continued)

5. Assumes that tacp= trep(max). 11. Operation within the tsap(max) limit insures that

6. tawr, twer, tons are referenced to trap(max). trac(max) can. be met, lnm(ma?() is specified as a

7. This parameter defines the time at which the out- reference point only. If taso is greater than the
put achieves the open circuit condition and is not specified taso(max) limit, then access time is con-
referenced to Vou Of Vor. trolled by taa.

8. twcs, trwo, tcwp and tawp are non restrictive operat- 12. Operation within the t wap(max) limit insures that
ing parameters. They are included in the data sheet taw(max) can be met. tuwap(max) is specified as a
as electrical characteristics only. If twcs> twes(min) reference point only. If tiwap is greater than the
the cycle is an early write cycle and the data out- . specified tiwao(max) limit, then access time is con-
put will remain open circuit throughout the entire trolled by taa.
cycle. If towp2town(min) and tawp>tawo(min) and 13. Normal operation requires the “T.F” pin to be con-

tawo > tawn(min), then the cycle is a read-write cycle
and the data output will contain data read from the
selected cell. If neither of the above conditions are

nected to Vss or TTL logic low level or left uncon-
nected on the printed wiring board.

satisfied, the condition of the data out is indeter- 14. When the “T.F” pin is connected to a defined posi-
minate. tive voltage, the internal test function may be acti-

9. Either troy OF tams must be satisfied for a read vated. Contact Samsung for specific operational
cycles. . details of the “test function.”

10. These parameters are referenced to the [ leading
edge in early write cycles and to the W leading edge
in read-write cycles.

TIMING DIAGRAMS
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KM41C1002A CMOS DRAM

TIMING DIAGRAMS (continued)
WRITE CYCLE (EARLY WRITE)
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KM41C1002A

CMOS DRAM

TIMING DIAGRAMS (Continued)
STATIC COLUMN MODE READ CYCLE
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KM41C1002A CMOS DRAM

TIMING DIAGRAMS (Continued)
STATIC COLUMN MODE WRITE CYCLE (CS controlled early write)
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KM41C1002A

CMOS DRAM

TIMING DIAGRAMS (Continued)

STATIC COLUMN MODE MIXED CYCLE
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CMOS DRAM

KM41C1002A

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)
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KM41C1002A

CMOS DRAM

TIMING DIAGRAMS (continued)
CS-BEFORE-RAS BEFRESH COUNTER TEST CYCLE
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KM41C1002A

CMOS DRAM

KM41C1002A OPERATION

Device Operation

The KM41C1002A contains 1,048,576 memory loca-
tions. Twenty address bits are required to address a par-
ticular memory location. Since the KM41C1002A has
only 10 address input pins, time multiplexed address-
ing is used to input 10 row and 10 column addresses.
The multiplexing is controlled by the timing relationship
between the row address strobe (RAS), the column ad-
dress strobe (CS) and the valid row and column address
inputs.

Operation of the KM41C1002A begins by strobing in
a valid row address with RAS while CS remains high.
Then the address on the 10 address input pins is
changed from a row address to a column address and
is strobed in by CS. This is the beginning of any
KM41C1002A cycle in which a memory location is ac-
cessed. The specific type of cycle is determined by the
state of the write enable pin and various timing relation-
ships. The cycle is terminated when both RAS and CS
have returned to the high state. Another cycle can be
initiated after RAS remains high long enough to satis-
fy the RAS precharge time (tRP) requirement.

RAS and CS Timing

The minimum RAS and CS pulse widths are speci-
fied by tRAS(min) and tCAS(min) respectively. These
minimum pulse widths must be satisfied for proper
device operation and data integrity. Once a cycle is in-
itiated by bringing RAS low, it must not be aborted prior
to satisfying the minimum RAS and CS pulse widths.
In addition, a new cycle must not begin until the mini-
mum RAS precharge time, tRP, has been satisfied. Once
a cycle begins, internal clocks and other circuits within
the KM41C1002A begin a complex sequence of events.
If the sequence is broken by violating minimum timing
requirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write ena-
ble input(W) high during a RAS/CS cycle. The access
time is normally specified with respect to the falling
edge of RAS. But the access time also depends on the
falling edge of CS and on the valid column address tran-
sition.

If CS goes low before tRCD(max) and if the column
address is valid before tRAD(max) then the access time
to valid data is specified by tRAC(min). However, if CS
goes low after tRCD(max) or if the column address be-
comes valid after tRAD(max), access is specified by
tCAC or tAA. In order to achieve the minimum access
time, tRAC(min), it is necessary to meet both tRCD(max)
and tRAD(max).

Write

The KM41C1002A can perform early write, late write
and read-modify-write cycles. The differece between
these cycles is in the state of data-out and is d_e_termined
by the timing relationship between W and CS. In any
type of write cycle, Data-in must be valid at or before
the falling edge of W or CS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CS. The data at the data input pin (D)
is written into the addressed memory cell. Throughout
the early write cycle the output remains in the Hi-Z state.

- This cycle is good for common I/O applications because

the data-in and data-out pins may be tied together
without bus contention.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during
the time that data is being written into the same cell
location. This cycle is achieved by bringing W low af-
ter CS and meeting the data sheet read-modify-write cy-
cle timing requirements. This cycle requires using a
separate 1/O to avoid bus contention.

Late Write: If W is brought low after CS, a late write cy-
cle will occur. The late write cycle is very similar to the
read-modify-write cycle except that the timing
parameters tCWD and tAWD are not necessarily met.
The state of data-out is indeterminate since the output
can be either Hi-Z or contain data depending on the tim-
ing conditions. This cycle requires a separate 1/0 to
avoid bus contention.

Data Output

The KM41C1002A has a tri-state output buffer which
is controlled by CS. Whenever CS is high (VIH) the out-
put is in the high impedance (Hi-Z) state. In any cycle
in which valid data appears at the output, the output
goes into the low impedance state in a time specified
by tCLZ after the falling edge of CS. Invalid data may
be present at the output during the time after tCLZ and
before the valid data appears at the output. The timing
parameters tCAC, tRAC and tAA specify when the valid
data will be present at the output. The valid data remains
at the output until CS returns high. This is true even if
anew RAS cycle occurs (as in hidden refresh). Each of
the KM41C1002A operating cycles is listed below after
the corresponding output state produced by the cycle.
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KM41C1002A

CMOS DRAM

DEVICE OPERATION (Continued)

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Static Column Mode Read, Static Column
Read-Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Stat-
ic Column Mode Write, CS-before- RAS Refresh, CS-only
cycle.

Indeterminate Output State: Delayed Write

Refresh

The data in the KM41C1002A is stored on a tiny capa-
citor within each memory cell. Due to leakage the data
may leak off after a period of time. To maintain datain-
tegrity it is necessary to refresh each of the rows every
8 ms. There are several ways to accomplish this.

RAS-Only-Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CS remains high. This cy-
cle must be repeated for each of the 512 row addresses,
(AO-A8). The state of address A9 is ignored during
refresh.

CS-before-RAS Refresh: The KM41C1002A has CS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CS is held low
for the specified set up time (tCSR) before RAS goes
low, the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address coun-
ter which is then internally incremented in preparation
for the next CS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the out-
put by extending the CS active time and cycling RAS.
The KM41C1002A hidden refresh cycle is actually aCS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: It is also possible to refresh
the KM41C1002A by using read, write or read-modify-
write cycles. Whenever a row is accessed, all the cells
in that row are automatically refreshed. There are cer-
tain applications in which it might be advantageous to
perform refresh in this manner but in general RAS-only
or CS-before-RAS refresh is the preferred method.

CS-before-RAS Refresh Counter Test Cycle
A special timing sequence using the CS-before-RAS
refresh counter test cycle provides a convenient method
of verifying the functionality of the CS-before-RAS
refresh activated circuitry. The cycle begins as a CS-
before-RAS refresh operation. Then, if CS is brought
high and then low again while RAS is held low, the read
and write operations are enabled. In this mode, the row
address bits A0 through A8 are supplied by the on-chip
refresh counter. The A9 bit is set low internally.

Static Column Mode

Static Column Mode allows high speed read write or
read-modify-write random access to all the memory cells
within a selected row. Operation within a selected row
is similar to a static RAM. The read, write or readmodify-
write cycles may be mixed in any order.

A Static Column mode read cycle starts as a normal cy-
cle. Additional cells within the selected row are writ-
ten by applying a new column address while W= VIH
and RAS =VIL.

A Static Column mode write cycle starts as a normal
cycle. Additional cells within the selected row are writ-
ten by applying a new column address while RAS = VIL
and toggiling either W or CS. The data is written into
the cell triggered by the latter falling edge of W or CS.

Power-up

If RAS=Vgs during power-up, the KM41C1002A
could begin an active cycle. This condition results in
higher than necessary current demands from the pow-
er supply during power-up. It is recommended that RAS

and CS track with \I-_ during nower-un or be held at a
anG LS traCk Wit Vg g PO up

valid VIH in order to minimize the power-up current.

An initial pause of 200 usec is required after power-
up followed by 8 initialization cycles before proper
device operation is assured. Eight initialization cycles
are also required after any 8 msec period in which there
are no RAS cycles. An initialization cycle is any cycle
in which RAS is cycled.
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KM41C1002A

CMOS DRAM

DEVICE OPERATION (Continued)
Termination

The lines from the TTL driver circuits to the
KM41C1002A inputs act like unterminated transmission
lines resulting in significant overshoot and undershoot
at the inputs. To minimize overshoot it is advisable to
terminate the input lines and to keep them as short as
possible. Although either series or parallel termination
may be used, series termination is generally recom-
mended since it is simple and draws no additional pow-
er. It consists of a resistor in series with the input line
placed close to the KM41C1002A input. pin. The opti-
mum value depends on the board layout. It must be de-
termined experimentally and is usually in the range of
20 to 40 ohms.

Board Layout

It is important to lay out the power and ground lines
on memory boards in such a way that switching tran-
sient effects are minimized. The recommended methods
are gridded power and ground lines or separate power
and ground planes. The power and ground lines act like
transmission lines to the high frequency transients
generated by DRAMS. The impedance is minimized if
all the power supply traces to all the DRAMS run both
horizontally and vertically and are connected at each in-
tersection or better yet if power and ground planes are
used.

PACKAGE DIMENSIONS
18-LEAD PLASTIC DUAL IN-LINE PACKAGE

Decoupling

The importance of proper decoupling can not be over
emphasized. Excessive transient noise or voltage droop
on the V¢ line can cause loss of data integrity (soft er-
rors). It is recommended that the total combined vol-
tage changes over time in the VCC to VSS voltage
(measured at the device pins) should not exceed 500mV.

A high frequency 0.3uF ceramic decoupling capaci-

» tor should be connected between the V¢c and ground
pins of each KM41C1002A using the shortest possible
traces. These capacitors act as a low impedance shunt
for the high frequency switching transients generated
by the KM41C1002A and they supply much of the cur-
rent used by the KM41C1002A during cycling.

In addition, a large tantalum capacitor with a value
of 47uF to 100uF should be used for bulk decoupling
to recharge the 0.3uF capacitors between cycles, there-
by reducing power line droop. The bulk decoupling capa-
citor should be placed near the point where the power
traces meet the power grid or power plane. Even better
results may be achieved by distributing more than one
tantalum capacitor around the memory array.

Units: Inches (Millimeters)

\
s /~A"0° -10°
| — | — o - L1 1 1 j— o ’
|
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_ _ o ss ~la
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0.860 (21.84) — l
0.880 (22.35) 0.008 (0.20)
0015 (0.38) 0.012 (0.30)
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1 L MAX
0135 (3.43)| 0.118(3.00)
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KM41C1002A CMOS DRAM

PACKAGE DIAGRAMS (continued)

20-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters)
0.023 (0.58)
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20-PIN PLASTIC ZIGZAG-IN-LINE PACKAGE
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L AL
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0.012 (0.30)
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KM44C256A

CMOS DRAM

256K x 4 Bit CMOS Dynamic RAM with Fast Page Mode

FEATURES
¢ Performance range:
thac teac tac
KM44C256A- 8 80ns 20ns 150ns
KM44C256A-10 100ns 25ns 180ns
KM44C256A-12 120ns 30ns 220ns

¢ Fast Page Mode operation

* CAS-before-RAS refresh capability

* RAS-only and Hidden Refresh capability

e TTL compatible inputs and output

* Early Write or output Enable Controlled Write
¢ Single +5V +10% power supply

¢ 512 cycles/8ms refresh

¢ JEDEC standard pinout

¢ Available in Plastic DIP, SOJ and ZIP

FUNCTIONAL BLOCK DIAGRAM

MEMORY CELLS

RAS
Gas—| CONTROL & Joatamn
w— Coeks L. { | BUFFER
| U DQ1
—to
REFRESH CONTROL & DQ4
ADDRESS COUNTER | DATA
outr |-
- ] BUFFER
-+ COLUMN DECODER t
- |
SENSE AMPS & I/0 GATING _
- | | &=
A0 - @ H
T B
5] Ia] MEMORY ARRAY — Vee
o118 262,144 x 4
al1e —— Vss
w
z| I3
a oc
<

A8

GENERAL DESCRIPTION

The Samsung KM44C256A is a CMOS high speed
262,144 x 4 Dynamic Random Access Memory. Its de-
sign is optimized for high performance applications
such as mainframes and mini computers, graphics and
high performance microprocessor systems.

Thee KM44C256A features Fast Page Mode operation
which allows high speed random access of memory
cells within the same row.

CAS-before-RAS Refresh capability provides on-chip
auto refresh as an alternative to RAS-only Refresh. All
inputs and output are fully TTL compatible.

The KM44C256A is fabricated using Samsung’s ad-
vanced CMOS process.

PIN CONFIGURATION

* KM44C256AP * KM44C256AJ

\— 4 \w
pat [ 1] o 20| Vss DQ1( 10 20 Vss
002 7] oo D02fz oot
— .
W3] 18 003, s 17h cas
RAS [4] 7 cas ncis 16[) OF
N.C.[5] OE
el fme e g
A1 (7] 14 A7 ods 13[1A6
A2 (8] [131A6  A3[jo _  12[As
A3 [9] [12] A5 Vecfjio O 11fia4
Vee [ic] fo) [11] A4
Pin Name Pin Function
Ao-Ag Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe

w Read/Write Input

OE Data Output Enable
DQ;-DQ, Data In/Data Out

Vee Power (+ 5V)

Vss Ground

N.C. No Connection

N.L. No Lead
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KM44C256A CMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Value Units
Voltage on Any Pin Relative to Vgs Vin, Vour -1to +7.0 v
Voltage on Vcc Supply Relative to Vss Vee -1to +7.0 Vv
Storage Temperature Tstg -55to +150 °C
Power Dissipation Po 600 mwW
Short Circuit Output Current los 50 mA

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERAT|NG COND'T'ONS (Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 Vv
Ground Vss 0 0 0 \
Input High Voltage Viu 2.4 — Vec+1 Y
Input Low Voltage Vi -1.0 — 0.8 \")

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Min Max Units

OPERATING CURRENT* KM44C256A-8 75

(RAS, CAS, Address cycling @trc=min.) KM44C256A-10 lec — 65 mA
KM44C256A-12 55

STANDBY CURRENT

(FAS =CAS =V, o | — 1B 1 mA

RAS-ONLY REFRESH CURRENT* KM44C256A-8 75

(CAS =V, RAS cycling @trc =min.) KM44C256A-10 lcca — 65 mA
KM44C256A-12 55

FAST PAGE MODE CURRENT* KM44C256A-8 55

(CAS =V, RAS cycling; @tpc=min.) KM44C256A-10 loca — 45 mA
KM44C256A-12 35

STANDBY CURRENT I _ 1 mA

(RAS = CAS = Voo —0.2V) ces

CAS-BEFORE-RAS REFRESH CURRENT* KM44C256A-8 75

(RAS and CAS cycling @tgc =min.) KM44C256A-10 lecs — 65 mA
KM44C256A-12 55

INPUT LEAKAGE CURRENT

(Any input 0<ViN<6.5V, [ -10 10 A

all other pins not under test =0 volts.)

OUTPUT LEAKAGE CURRENT | 10 10 A

(Data out is disabled, OV <Vour<5.5V ot s

OUTPUT HIGH VOLTAGE LEVEL (loy = —5mA) Vou 24 — \Y

OUTPUT LOW VOLTAGE LEVEL (lo.=4.2mA) VoL — 0.4 Vv

*Note: lcet, lecs, lecss @nd locs are dependent on output loading and cycle rates. Specified values are obtained
with the output open. lcc is specified as an average current.
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KM44C256A CMOS DRAM

CAPACITANCE (1.=25°c)

Parameter Symbol Min Max Unit
Input Capacitance (A¢-Ag) Cint - 6 pF
Input Capacitance (RAS, CAS, W, OF) Cinz — 7 pF
Output Capacitance (DQ;-DQy) Coa - 7 pF

AC CHARACTERISTICS (0°C<T.<70°C, Vcc=5.0V +10%, See notes 1, 2)

KM44C256A-8 | KM44C256A-10 | KM44C256A-12
Parameter Symbol Unit|Notes
Min| Max |Min| Max |Min| Max

Random read or write cycle time tre 150 180 220 ns
Read-modify-write cycle time tawe | 205 245 295 ns

Fast page mode cycle time tec 50 60 75 ns

Fast page mode read-write cycle time terwc | 105 125 145 ns
Access time from RAS trac 80 100 120| ns (3,4,11
Access time from CAS teac 20 25 30| ns |3,45
Access time from column address taa 40 50 60| ns [3,11
Access time from CAS precharge tcea 45 55 65| ns (3
CAS to output in Low-Z tez 5 ns (3
Output buffer turn-off delay torr 0 25| 0 30 O 35| ns |7
Transition time (rise and fall) tr 3 50, 3 50 3 50| ns |2
RAS precharge time trp 60 70 90 ns

RAS pulse width tras 80| 10,000(100{ 10,000| 120| 10,000| ns

RAS piilse width {fast page mode) trasp 80,100,000 166,100,000, 126100,000| ns

RAS hold time task 20 25 30 ns

CAS hold time tes 80 100 120 ns

CAS pulse width tcas 20| 10,000| 25| 10,000 30| 10,000| ns

RAS to CAS delay time teeo | 25 60| 25 75| 25 90| ns |4
RAS to column address delay time trap 20 40| 20 50| 20 60| ns (11
CAS to RAS precharge time terp 5 5 5 ns |11
CAS precharge time (fast page mode) tee 10 10 15 ns

Row address set-up time tasr 0 0 0 ns

Row address hold time tRaH 15 15 15 ns
Column address set-up time tasc 0 0 0 ns
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KM44C256A

CMOS DRAM

AC CHARACTERISTICS (continued)

KM44C256A-8 | KM44C256A-10 | KM44C256A-12
Parameter Symbol Unit|Notes
Min| Max |Min| Max |[Min| Max
Column address hold time tcan 20 20 25 ns
Column address hold time referenced to RAS tar 65 75 90 ns 6
Column address to RAS lead time traL 40 50 60 ns
Read command set-ub time trcs ns
Read command hold time referenced to EA_S treH 0 0 ns 9
Read command hold time referenced to RAS trrn 0 0 0 ns 9
Write command hold time twen 20 20 25 ns
Write command hold time referenced to RAS twer 65 75 90 ns 6
Write command pulse width twe 20 20 25 ns
Write command to RAS lead time taw. | 20 25 30 ns
Write command to CAS lead time tew. | 20 25 30 ns
Data set-up time tos 0 0 0 ns | 10
Data hold time ton 20 20 25 ns | 10
Data hold time referenced to RAS ton | 65 75 90 ns| 6
Refresh period trer 8 8 8| ms
Write command set-up time twes 0 0 0 ns 8
CAS to W delay time tewo | 50 60 70 ns| 8
RAS to W delay time tawo | 110 135 160 ns| 8
Column address to W delay time tawo | 70 85 100 ns| 8
CAS set-up time (CAS-before-RAS cycle) tesr 10 10 10 ns
CAS hold time (CAS-before-RAS cycle) tour 30 30 30 ns
RAS to CAS precharge time trec 10 10 10 ns
E}%Fg:foﬁ:r%giunter test cycle) teer 40 50 69 ns
RAS hold time referenced to OE trow 20 20 20 ns
OE access time toea 20 25 30| ns
OE to data delay toeo | 20 25 30 ns
Output buffer turn off delay time from OE toez 0 200 O 25/ 0 30| ns
OE command hold time toen | 20 25 30 ns

NOTES

1. An initial pause of 200us is required after power-up

followed by any 8 RAS cycles before proper device
operation is achieved.

. Viu(min) and V,(max) are reference levels for meas-
uring timing of input signals. Transition times are
measured between Viy(min) and Vi(max) and are
assumed to be 5ns for all inputs.

3. Measured with a load equivalent to 2 TTL loads and

100pF.

4. Operation within the tacp(max) limit insures that

trac(max) can be met. taco(max) is specified as a
reference point only. If trcp is greater than the
specified trep(max) limit, then access time is con-
trolled exclusively by tcac.
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NOTES (Continued)

5. Assumes that tpep > trco(max).

6. tar, twcr, tonr are referenced to trap(max).

7. This parameter defines the time at which the out-
put achieves the open circuit condition and is not
referenced to Von Or Vo.

8. twcs, trwo, tewo and tawp are non restrictive operat-
ing parameters. They are included in the data sheet
as electrical characteristics only. If twcs > twes(min)

10.

the selected address. If neither of the above condi-
tions are satisfied, the condition of the data out is
indeterminate.

. Either tacw or tary must be satisfied for a read

cycle.

These parameters are referenced to the CAS lead-
ing edge in early write cycles and to the W leading
edge in read-write cycles.

the cycle is an early write cycle and the data out- 11. Operation within the trap(max) limit insures that
put will remain high impedance for the duration of taco(Mmax) can be met. trap(max) is specified as a
the cycle. If towp> town(min), tawo>trwo(min) and reference point only. If taap is greater than the
tawo=tawn(min), then the cycle is a read-write cycle specified trap(max) limit, then access time is con-
and the data output will contain the data read from trolled by taa.
TIMING DIAGRAMS
READ CYCLE
tRC- —
. ViH— p—— — tRAS— — = trP ~—1
VIL_ \ tAR y’_——\_—
f— ———1CSH ——— »——% i
ICRP, trcp tRsH 7via_i
_ tcas / \
Chs \\;:: tRAD \ t
- tasr | [0, RAL
AR L WRAN asol] TCar
ViH— ROW C
A S G Conan
. ' b=t tRCH
LRCS tRRH
— ViH—
w ViL— tROH
+—-tAA
ViH— b~ toea— VAV VV\/ V'V'VYVVV'VV.VV"VVVV'
L R R
tcac- 1 torr
trac toez
DQ;-DQy Von-- OPEN VALID DATA-OUT
VoL—
tcLz— !

- m DON'T CARE

106

¢ SAMISUNG

Electronics



KM44C256A CMOS DRAM

TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)

tRc
tRas [trp
— Vie— "
RAS tar
ViL—
tcrp tnoo tcsH o
— ViH— \
CAS i ___/ ™ \ tcas / \_
1ASR tasc TtGAr | RAL
ViH— KA AT
" . 0
= ‘RAD't—' town
wCs |~ tweH =]
W ViH— twp
ViL—
twer
tRwL
— ViH—
OE
ViL—
;—;tnna
tos = = tDH-—
DQ;-DQs \c,:: VALID DATAIN ) OPEN
WRITE CYCLE (OE CONTROLLED WRITE)
tR
tRas ¢ tRP— i
— ViH— '———ﬁ& taR
RAS
ViL—
torp —————————— oS ]
tRCD tRsH
—— ViH—
CAS \ tcas / / \_-
ViL— t=4 tRAD ——{
| tasr lR:H T tasc = toan— tRaL
ViH—
A V‘IL" ngﬁvasss \ fg&:&g
— towL
tRwL
—_ VlH'— vVVVVVvvYyvYyVvvvwWwwwvvwvvvwy (N VY VVvVVVWwVvVVvvVvVYYYywvvvwwvwwwiwv
|toen
ViH— v
E o, e OGO
o tDH e
Vl‘" TaVAVAVAAAYAAYA'AYAAAVAYAYAAYAYAAAYATAYAYAYA'(
coroa vauo oaran XL XGOS

m DON'T CARE
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TIMING DIAGRAMS (Continued)

READ-MODIFY-WRITE
l—ﬁRP
RAS
ViL—
~ 1, R S—
teap CSH
r-'- trco L R —
J— ViH—
CAS H _/L \\ tcas
ViL— Z
tasm | ItRAH !tASC tcaH
A Vin— OW COLUMN
ViL— ADDRESS ADDRESS 4
¥
= = tawp—— —— F
- tRAD~ - towL
_ trRwD — tRwL
w ViH—
\— R
ViL— tAa
v toEA
— IH— ~
°E ViL— toED
tcac— t {
— DS
toez = ’-‘ tDH‘-’
tRAC
VioH = \VAVAV.9 0. VAVAVAVAVAVAVAWAVAVATAY,
DQ;-DQ4 P VALID VALID XAXXOOOXXKXOXXXX)
VioL — tcLz ! DATA-OUT 4 DATA-IN "’A’A‘A‘A‘?’A‘“‘"‘A‘A‘A’A““’A‘
FAST PAGE MODE READ CYCLE
trP
v trasP 1
RAS = E-—— taR ————] ]
ViL— £§— 1
t Fe F—=— tRgH —=|
PR b taco—— = tcp—f
cAS Vin— \ \ SCAS tcas = tcas ——y’ \
ViL— t \
RAD tosn \ "
+
tAsR traH  tasc | fcaH tasc tasc| | tcan
Vi— gy B t |
A H W COLUMN TOLUMN COLUM
Vi— ADD ADDRESS ADDRESS ADDRESS
trcs tRCH l': ‘- tRcs “l l_ o
‘__(_l R +4tRCs 11 f—trRcH
ViH— .N 4§ \
ViL— L tAA —— y g tRRH
HtAn —— taa
toea N ‘
5 ViH— 1toEA OEA
ViL—
tcac ' !
toFr torF
thac L_. tcac L tors
toLz toEz toez tcLz |- torz
Vor—
DQ1-DQ4 VALID AN VALID /-~ VALID
VoL— DATA-OUT. Y DATA-OUT, DATA-OUT

m DON'T CARE
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KM44C256A CMOS DRAM

FAST PAGE MODE WRITE CYCLE

L trr
R — I 1
J— | |
RAS S‘F.—wp_._._;
l 4
e | tRSH———
tcRpP treo. top—| f———tRsH
p=—— ——— tRCD+ |
A i S e A e VAR
f — tesh — | , e tRa—— ]
tan L | tRAH | tcaH | tasc | tcaH ¢ | | | |
ASR T _tasg | | tasc| | tcaH |
i i H
A ROW COLUMN COLUMN X COLUMN
\ ADD . ADDRESS ADDRESS ADDRESS
. _trAD | 11
! towL J_llv_gsf__H—g—(QWL—( twos - tewL 1
tweH | twer } tRWL }
-twes—— | " i
] WCH
" SRR 1w R
j' L ‘ 77 T
t — L t
OEH r‘ﬁ toEH 4 —}» OEH
o | R ™ RGO
tDHR | toED | i
T | {
‘ tos tDH " tps ! toH tos |1 toH
I L | B

PN 11 T 1, 11 AT Y
FAST PAGE MODE READ-MODIFY-WRITE

| _trp
trasp !
RAS F y j S
e (e B .
‘i —————tPRWC ———— —IRSH |
t——trcD tcas toas | - tcrp
— { . (CAS ——
CAS \ tRAD T’ /‘f 4_;
! i
: KRG
+ tRWL—
— towL
i
W L
twp —
OE
L ton
DQ+1-DQ4 IN }'—'——
toLz —Jr

DON'T CARE
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KM44C256A

CMOS DRAM

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
Note: W, OE = Don’t care

o :::: v S trRAs d \
VIH_ f """'""""""""v""""‘
T T

CAS-BEFORE-RAS REFRESH CYCLE
Note: W, OE, A =Don'’t care

tRc—

tRAS———

trRP
—

f
|

‘CHRA—}

|

e thp—
J— ViH—
RAS ] S
Vi ——trpc
tcsR |
|
: I
ViH— j
CAS
ViL— !
{
| toFF
|
ViioH - *
DQ1-DQ4 VioL - l_

OPEN

m DON'T CARE
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TIMING DIAGRAMS (continued)
HIDDEN REFRESH CYCLE (READ)

ST SN T\
tcrp tRCD ——f——— tRSH tcHR ————4;
— ViH— - |
CAS Vi— j tRAD \ ] \
tasr 4—— —*—th:K:A: B foan
S €5
‘ |
- - trcs »J[—— tRRH —
TR e R
ViH— toEA v YAVAVAV, VAYAVAVV.VVAV,V.V,
. AR
DQ;-DQq Vo= NN VALID DATA-OUT
VoL— ‘ 7x
HIDDEN REFRESH CYCLE (WRITE)
" - ’»‘RAS" - —1 — tRP-——| I " — tRp- ﬁ
T e T e
tcrp ?" trRcD ——ﬁ———lﬂSHA tcHR
o ViH—
oAS ViL— _/ ——tRAD — \ / \
ViH— MNj NNV VNN NN NNNNNNNNNNNNNNNNNRRT
SR ) BT R N R e
| twes -7 — —tweH —
w Vin— twp \
o ViH— I
OE Vi—
Vi toH
DQ1-DQ4

ViL—

i

tos _|
m VALID DATA
—tDHR*

@ DON'T CARE

¢ SAMSUNG

Electronics

111




KM44C256A - CMOS DRAM

TIMING DIAGRAMS (Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

— tRas —— tRP
— ViH—
RAS
ViL—

t
r—im tcHR teer— ) tRRH—— |
ViH— | e
CAS S CAS
ViL— -

tasc %tCAH:” A
Vin— YRRARAAAR TN AAAAARAAAAAIIA L COLUMN
. o SOBBOAECEEEOAANN ~oorees
| tRRH
READ CYCLE *‘@Hﬂ;w_: ( trcr
_ ViH— %
w
ViL— ‘ ——+—— tRoH———
- ViH— | toea
OE Vi— . ‘\ 1
_towz ‘thI)EZE:P torr
DQ+-DQq :/IOH_ OPEN i VALID DATA-OUT :E———
oL—
WRITE CYCLE — o
t S
— ViH— .V.V.V.V’V‘V.V’V‘V’V‘V’V.V‘V.V’V"‘"V.V V.V }JC.SA tw::w
w Vie— ““NNNNNMNNN
1] | |
ViH—
— Vi —
OE It & s_} J»‘DH
DQ-DQ4 Vi OPEN ) VALID DATA-IN [L
Vi towL
] i
READ-MODIFY-WRITE s tawp— - tRWLa_t
R -+ tcwp
ViH— t
w V':_ tcac \ -
taa

Vin— NN VIWYYWYYV YV SAA AN A [toea
o R ASION | e
tCLZ N ‘CAC ﬁ _l,o_Ezl FBE‘ lDH

DQ:DQ ViioH— VALID
1ok VioL— DATA-IN

VALID __J
DATA-OUT

T

@ DON'T CARE
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KM44C256A OPERATION
Device Operation

The KM44C256A contains 1,048,576 memory locations
organized as 262,144 four-bit words. Eighteen address
bits are required to address a particular 4-bit word in
the memory array. Since the KM44C256A has only 9 ad-
dress input pins, time multiplexed addressing is used
to input 9 row and 9 column addresses. The multiplex-
ing is controlled by the timing relationship between the
row address strobe (RAS), the column address strobe
(CAS) and the valid address inputs.

Operation of the KM44C256A begins by strobing in
a vaiid row address with RAS whiie CAS remains high.
Then the address on the 9 address input pins is changed
from a row address to a column address and is strobed
in by CAS. This is the beginning of any KM44C256A cy-
cle in which a memory location is accessed. The specif-
ic type of cycle is determined by the state of the write
enable pin and various timing relationships. The cycle
is terminated when both RAS and CAS have returned
to the high state. Another cycle can be initiated after
RAS remains high long enough to satisfy the RAS
precharge time (tRP) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are speci-
fied by tRAS(min) and tCAS(min) respectively. These
minimum pulse widths must be satisfied for proper
device operation and data integrity. Once a cycle is in-
itiated by bringing RAS low, it must not be aborted prior
to satisfying the minimum RAS and CAS pulse widths.
In addition, a new cycle must not begin until the mini-
mum RAS precharge time, tRP, has been satisfied. Once
acycle begins, internal clocks and other circuits within
the KM44C256A begin a complex sequence of events.
If the sequence is broken by violating minimum timing
requirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write ena-
ble input(W) high during a RAS/CAS cycle. The access
time is normally specified with respect to the falling
edge of RAS. But the access time also depends on the
falling edge of CAS and on the valid column address
transition.

If CAS goes low before tRCD(max) and if the column
address is valid before tRAD(max) then the access time
to valid data is specified by tRAC(min). However, if CAS
goes low after tRCD(max) or if the column address be-
comes valid after tRAD(max), access is specified by
tCAC or tAA. In order to achieve the minimum access
time, tRAC(min), it is necessary to meet both tRCD(max)
and tRAD(max).

The KM44C256A has common data I/O pins. For this
reason an output enable control input (OE) has been
provided so the output buffer can be precisely con-
trolled. For data to appear at the outputs, OE must be
low for the period of time defined by tOEA and tOEZ.

Write

The KM44C256A can perform early write, and read-
modify-write cycles. The differece between these cycles
is in the state of data-out and is determined by the tim-
ing relationship between W, OE and CAS. In any type
of write cycle, Data-in must be valid at or before the fall-
ing edge of W or CAS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CAS. The 4-bit wide data at the data
input pins is written into the addressed memory cells.
Throughout the early write cycle the output remains in
the Hi-Z state. In the early write cycle the output buffers
remain in he Hi-Z state regardless of the state of the
OE input.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during
the time that data is being written into the same cell
location. This cycle is achieved by bringing W low af-
ter CAS and meeting the data sheet read-modify-write
timing requirements. This output enable input (OE) must
be low during the time defined by tOEA and tOEZ for
data to appear at the outputs. If tCWD and tRWD are
not met the output may contain invalid data. Conform-
ing to the OE timing requirements prevents bus con-
tention on the KM44C256A DQ pins.

Data Output

The KM44C256A has a tri-state output buffer which
are controlled by CAS and OE. When either CAS or OE
is high (VIH) the output are in the high impedance (Hi-
Z) state. In any cycle in which valid data appears at the
output, the output goes into the low impedance state
in a time specified by tCLZ after the falling edge of CAS.
Invalid data may be present at the output during the time
after tCLZ and before the valid data appears at the out-
put. The timing parameters tCAC, tRAC and tAA speci-
fy when the valid data will be present at the output. This
is true even if a new RAS cycle occurs (as in hidden
refresh). Each of the KM44C256A operating cycles is list-
ed below after the corresponding output state produced
by the cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Fast Page Mode Read, Fast Page Mode Read-
Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Fast
Page Mode Write, CAS-only cycle.

Indeterminate Output State: Delayed Write (tCWD or
tRWD are not met)

¢ SAMISUNG

Electronics

113




KM44C256A

CMOS DRAM

DEVICE OPERATION (Continued)

Refresh

The data in the KM44C256A is stored on a tiny capa-
citor within each memory cell. Due to leakage the data
may leak off after a period of time. To maintain data in-
tegrity it is necessary to refresh each of the rows every
8 ms. There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high. This cy-
cle must be repeated for each of the 512 row addresses,
(AO-A8).

CAS-before-RAS Refresh: The KM44C256A has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low
for the specified set up time (tCSR) before RAS goes
low, the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address coun-
ter which is then internally incremented in preparation
for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the out-
put by extending the CAS active time and cycling RAS.
The KM44C256A hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: It is also possible to refresh
the KM44C256A by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only or CAS-
before-RAS refresh is the preferred method.

CAS-before-RAS Refresh Counter Test Cycle
A special timing sequence using the CAS-before-RAS
refresh counter test cycle provides a convenient method
of verifying the functionality of the CAS-before-RAS
refresh activated circuitry. The cycle begins as a CAS-
before-RAS refresh operation. Then, if CAS is brought
high and then low again while RAS is held low, the read
and write operations are enabled. In this mode, the row
address bits A0 through A8 are supplied by the on-chip
refresh counter. The A9 bit is set low internally.

Fast Page Mode

Fast page mode provides high speed read, write or
read-modify-write access to all memory cells within a
selected row. These cycles may be mixed in any order.
A fast page mode cycle begins with a normal cycle.

Then, while RAS is kept low to maintain the row address,
CAS is cycled to strobe in additional column address-
es. This eliminates the time required to set up and
strobe sequential row addresses for the same page.

Power-up

If RAS = Vgs during power-up, the KM44C256A could
begin an active cycle. This condition results in higher
than necessary current demands from the power sup-
ply during power-up. It is recommended that RAS and
CAS track with Ve during power-up or be held at a
valid VIH in order to minimize the power-up current.

An initial pause of 200 usec is required after power-
up followed by 8 initialization cycles before proper
device operation is assured. Eight initialization cycles
are also required after any 8 msec period in which there
are no RAS cycles. An initialization cycle is any cycle
in which RAS is cycled.

Termination

The lines from the TTL driver circuits to the
KM44C256A inputs act like unterminated transmission
lines resulting in significant positive and negative over-
shoot at the inputs. To minimize overshoot it is advisa-
ble to terminate the input lines and to keep them as
short as possible. Although either series or parallel ter-
mination may be used, series termination is generally
recommended since it is simple and draws no additional
power. It consists of a resistor in series with the input
line placed close to the KM44C256A input pin. The op-
timum value depends on the board layout. It must be
determined experimentally and is usually in the range
of 20 to 40 ohms.

Board Layout

It is important to lay out the power and ground lines
on memory boards in such a way that switching tran-
sient effects are minimized. The recommended methods
are gridded power and ground lines or separate power
and ground planes. The power and ground lines act like
transmission lines to the high frequency transients
generated by DRAMS. The impedance is minimized if
all the power supply traces to all the DRAMS run both
horizontally and vertically and are connected at each in-
tersection or better yet if power and ground planes are
used.

Address and control lines should be as short as pos-
sible to avoid skew. In boards with many DRAMS these
lines should fan out from a central point like a fork or
comb rather than being connected in a serpentine pat-
tern. Also the control logic should be centrally located
on large memory boards to facilitate the shortest pos-
sible address and control lines to all the DRAMS.
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DEVICE OPERATION (continued)

Decoupling

The importance of proper decoupling can not be over
emphasized. Excessive transient noise or voltage droop
on the Vgc line can cause loss of data integrity (soft er-
rors). It is recommended that the total combined vol-
tage changes over time in the VCC to VSS voltage
(measured at the device pins) should not exceed 500mV.

A high frequency 0.3uF ceramic decoupling capaci-
tor should be connected between the V¢ and ground
pins of each KM44C256A using the shortest possible
traces. These capacitors act as a low impedance shunt
for the high frequency switching transients generated

PACKAGE DIMENSIONS

20-LEAD PLASTIC DUAL IN-LINE PACKAGE

by the KM44C256A and they supply much of the cur-
rent used by the KM44C256A during cycling.

In addition, a large tantalum capacitor with a value
of 47uF to 100uF should be used for bulk decoupling
to recharge the 0.3uF capacitors between cycles, there-
by reducing power line droop. The bulk decoupling capa-
citor should be placed near the point where the power
traces meet the power grid or power plane. Even better
results may be achieved by distributing more than one
tantalum capacitor around the memory array.

0.962 (24.43)
0,072 (24.69) 5 _ 10°
i Y e e S e e N s A s O e O s B [
813 ]
S S
), O E g|F
o | N @
lo) oy © o /
T T T 3 r_lr s sy s s _—
| 1[ 0.035 (0.89) 0.008 (0.20) /
0.055 (1.40)
0.012 (.
0.015 (0.38) 2030
0.135 (0.43) - MIN
0.145 (3.68)
I \ 0.165 (4.19)
MAX
0118 (300)
| 0100 254 0.018 MIN_ 0.032 0.81)
! ! TYP Lo TYP 0.040 (1.02)
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PACKAGE DIAGRAMS (Continued)

20-LEAD PLASTIC SMALL OUT-LINE J-LEAD

Units: Inches (millimeters)

0.023 (0.58)
0.033 (0.84)
o s s i o e s T e -
' 313 5|18
> O S S S |o
~s
o|o o jo
(o]
L ] J D N D (A O L
. oer00702 J 0.128 (3.25)
0.680 (17.27) I 0138 (351)
)
0.050 (1.27) [ ] 0.016 (0.41) l 0.023 (0.58)
TYP ‘ " 0.020 0.51) J 0.033 (0.84)
20-PIN PLASTIC ZIGZAG-IN-LINE PACKAGE
1.025 (26.04) 3,11 123:; (i.?;)
1.035 (26.29) 123 3.12)
————INDEX &2 @
@ J0 s
ol gl ¢
3L 8
o
| 0.012 (0.30)
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0.022 (0.56) TYP 0120005 ~ Tvp
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KM44C258A CMOS DRAM

256K x4 Bit CMOS Dynamic RAM with Static Column Mode

FEATURES GENERAL DESCRIPTION
* Performance range: The Samsung KM44C258A is a CMOS high speed
262,144 x 4 dynamic random access memory. Its design
trac teac tac is optimized for high performance applications such as
KM44C258A-8 80ns 20ns 150ns cache based mainframes and mini computers, graph-
ics, digital signal processing and high performance

KM44C258A-10 100ns 25ns 180ns microprocessor systems.

KM44C258A-12 120ns 30ns 220ns Static Column Mode Operation allows high speed ran-

« Static Column Mode operation dom or sequential access within a row. The KM44C258A
« CS-before-RAS refresh capability offers high performance while relaxing many critical sys-
« RAS-only and Hidden refresh capability tem timing requirements for fast usable speed.

* TTL compatible inputs and output ) CS-before-RAS refresh capability provides on-chip
* Early Write or Output Enable Controlled Write auto refresh as an alternative to RAS-only Refresh. All
* Single +5V +10% power supply inputs and output are fully TTL compatible.

¢ 512 cycles/8ms refresh . . . s

« JEDEC standard pinout The KM44C258A is fabricated using Samsung’s ad-
« Available in Plastic 20-pin DIP, SOJ and ZIP vanced CMOS process.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS

o KM44C258AP o KM44C258AJ ¢ KM44C258AZ
AS—] o
— _|conTROL & DATA _
CS—clocks [ - 1w paififo ' g vss par] OF IIE o
W-— | BUFF. | | DQT (0, 5] 19004 pazi] pQ3| 3] Aoas
’ Y& i W Vss| 5]
REFRESH CONTROL & pas  W[3] idoas T s ]oat
J ADDRESS COUNTER ' Dé\J: | RAS[4] [171CS  wc ba2 7] (alw
( I ‘ BUFF N.C.[5] 16| OF aod RASE[T_O N.L.
A0
( +-  COLUMN DECODER = ( I Ao[g| IELCINT W 2] a1
Il ey rrrvemre IR w1} a7 a2l 22[1 [ as
] l\ SENOL ANVIFO & /U QA TING :._..‘H,J L OT AZE EAG Vlg:‘[_ VCC E] 1—8 A4
. A3[9] 12 A5 As|17] [18] a6
gl vee|io} o [iias A7f1g L
£18 MEMORY ARRAY -
518 1,048,576 CELLS
m [=)
o ; . .
E —Vee Pin Name Pin Function
A8 —Vss Ao-As Address Inputs
RAS Row Address Strobe
Ccs Chip Select Input
w Read/Write Input
OE Data Output Enable
DQ;-DQs Data In/Data Output
Vee Power (+5V)
Vss Ground
N.C. No Connection
N.L. No Lead
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ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vss Vin, Vour -1to +7.0 \"
Voltage on Vcc Supply Relative to Vss Vee -1to +7.0 \
Storage Temperature Tsg -55 to +150 °C
Power Dissipation Po 600 mwW
Short Circuit Output Current los 50 mA

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 Vv
Ground Vss 0 0 0 \
Input High Voltage Viu 24 — Vec+1 \%
Input Low Voltage Vi -1.0 — 0.8 \"

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Min Max Units

OPERATING CURRENT* KM44C258A-8 75

(RAS, CS, Address cycling @tac = min.) KM44C258A-10 lect — 65 mA
KM44C258A-12 55

STANDBY CURRENT

(RAS=CS =V, lecz - 2 mA

@-ONLY&FRESH CURRENT* KM44C258A-8 75

(CS =V, RAS cycling @trc =min.) KM44C258A-10 leca — 65 mA
KM44C258A-12 55

STATIC COLUMN MODE CURRENT* KM44C258A-8 55

(RAS =CS =V, Address cycling; @tsc =min.) KM44C258A-10 loca — 45 mA
KM44C258A-12 35

STANDBY CURRENT I _ 1 mA

(RAS =CS =V —0.2V) ces

C*S_-BEFOFERAS REFRESH CURRENT* KM44C258A-8 75

(RAS and CS cycling @trc =min.) KM44C258A-10 lccs — 65 mA
KM44C258A-12 55

INPUT LEAKAGE CURRENT

(Any input 0<Vin<6.5V, I -10 10 uA

all other pins not under test =0 volts.)

OUTPUT LEAKAGE CURRENT I 10 10 A

(Data out is disabled, OV <Vour<5.5V oL K

OUTPUT HIGH VOLTAGE LEVEL (lon= — 5mA) Vou 24 — \"

OUTPUT LOW VOLTAGE LEVEL (lo. = 4.2mA) VoL — 0.4 \Y

*Note: lcct, leca, lccs, and lccs are dependent on output loading and cycle rates. Specified values are obtained
with the output open. lcc is specified as an average current.
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KM44C258A CMOS DRAM

CAPACITANCE (1,=25°C)

Parameter Symbol Min Max Unit

Input Capacitance (Ao-As) Cini — 6 pF

Input Capacitance (RAS, CS, W, OE) Cinz — 7 pF

Output Capacitance (DQ;-DQy) Coia — 7 pF
AC CHARACTERISTICS (0°C<T,<70°C, Voo =50V +10%, See notes 1, 2)

KM44C258A-8 | KM44C258A-10 | KM44C258A-12
Parameter Symbol Unit|Notes
Min| Max |Min| Max [Min| Max

Random read or write cycle time tac 150 180 220 ns
Read-modify-write cycle time trwc | 205 245 295 ns
Static column mode cycle time tsc 45 55 65 ns
Static column mode read-write cycle time tsawe | 110 135 160 ns
Access time from RAS trac 80 100 120| ns |3,4,11
Access time from CS toac 20 25 30| ns (34,5
Access time from column address taa 40 50 60| ns (3,11
Access time from last write taw 75 95 115| ns |3,12
CS to output in Low-Z toz 5 5 5 ns |3
Output buffer turn-off delay time tore 0 25| 0 30, O 35| ns {7
Output data hold time from column address taoH 5 ns
Output data enable time from W tow 50 70 85| ns
Transition time (rise and fall) tr 3 50 3 50 3 50| ns |2
RAS precharge time tap 60 70 90 ns
RAS puise width tras 80| 10,000,100, 10,000 120 10,000 ns
RAS pulse width (static column mode) trasc 80(/1600,000| 100|100,000| 120|{100,000| ns
CS to RAS hold time task 20 25 30 ns
RAS to CS hold time tesw | 80 100 120 ns
CS pulse width tes 20| 10,000{ 25| 10,000| 30| 10,000| ns
CS pulse width (static column mode) tosc 20|100,000| 25{100,000{ 30|100,000| ns
RAS to CS delay time teo | 25 60| 25 75| 25 90| ns |4
RAS to column address delay time tran 20 40| 20 50| 20 60| ns |11
CS to RAS precharge time terp 5 5 5 ns |11
CS precharge time (static column mode) tee 10 10 15 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tran 15 15 15 ns
(‘Dc;i'urﬁ;arddress set-up time tasc 0 0 0 ns
Column address hold time tean 20 20 25 ns
Write address hold time referenced to RAS tawr 65 75 90 ns (6
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CMOS DRAM

AC CHARACTERISTICS (0°C<TA<70°C, Ve =5.0V = 10%. See notes 1, 2)

KM44C258A-8 | KM44C258A-10 | KM44C258A-12
Parameter Symbol nit|Notes
Min| Max (Min| Max |Min| Max
Column address hold time referenced to RAS tar 95 115 140 ns
Column address to RAS lead time traL 40 50 60 ns
Column address hold time referenced to RAS rise | tay 10 10 15 ns
Last write to column address deléy time tiwao 25 35| 25 45| 30 55| ns
Last write to column address hold time tanw | 75 95 115 ns
Read command set-up time tres 0 ns
Read command hold time referenced to CS treH 0 ns 9
Read command hold time referenced to RAS trrH 0 ns 9
Write command hold time twen 20 20 25 ns
Write command hold time referenced to RAS twer 65 75 90 ns 6
Write command pulse width twp 20 20 25 ns
Write command inactive time twi 10 10 15 ns
Write command to RAS lead time tawe | 20 25 30 ns
Write command to CS lead time towe 20 25 30 a ns
Data set-up time tos 0 0 0 ns | 10
Data hold time ton 20 20 25 ns | 10
Data hold time referenced to RAS tomm 65 75 90 ns 6
Refresh period (512 cycles) trer 8 8 8| ms
Write command set-up time twes 0 0 0 ns 8
CS to W delay time towo 50 60 70 ns| 8
RAS to W delay time tawo | 110 135 160 ns | 8
Column address to W delay time tawo 70 85 100 ns 8
CS setup time (CS-before-RAS cycle) tosn 10 10 10 ns
CS hold time (CS-before-RAS cycle) ter | 30 30 30 ns
RAS to CS precharge time trec 10 10 10 ns ]
CS precharge (CS-before-RAS counter test cycle) teer 40 50 60 ns
RAS hold time reference to OE ton | 20 20 20 ns
OE access time toea 20 25 30| ns
OE to data delay toeo 20 25 30 ns
Output buffer turn off delay time from OE toez 0 20| 0 25| 0 30| ns
OE command hold time toew | 20 25 30 ns
120
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CMOS DRAM

NOTES

1.

An initial pause of 200us is required after power-up
followed by any 8 RAS cycles before proper device
operation is achieved.

the cycle is an early write cycle and the data out pin
will remain open circuit throughout the entire cycle.
If tcwo>towo(min) and tawo>tswo(min) and

}—lcu

2. Vix(min) and Vi (max) are reference levels for meas- tawo>tawo(min), then the cycle is a read-write cycle
uring timing of input signals. Transition times are and the data out will contain the data read from the
measured between Viy(min) and V,(max), and are selected address. If neither of the above conditions
assumed to be 5ns for all inputs. are satisfied, the condition of the data out is in in-

3. Measured with a load equivalent to 2 TTL loads and determinate.
100pF. 9. Either tgcw Or taey must be satisfied for a read

4. Oneration within the tpco(max) limit insures that cycle. o
trac(max) can be met. trco{max) is specified as a 10. These parameters are referenced to the CS ieading
reference point only. If trep is greater than the edge in early write cycles and to the W leading edge
specified taep(max) limit, then access time is con- in read-write cycles.
trolled exclusively by tcac. 11. Operation within the trap(max) limit insures that

5. Assumes that trep > trep(max). trac(max) can be met. trap(max) is specified as a

6. tawn, twes, tonr are referenced to trap(max). reference point only. If taap is greater than the

7. This parameter defineds the time at which the out- specified trap(max) limit, then access time is con-
put achieves the open circuit condition and is not trolled by taa.
referenced to Vou or Vor. 12. Operation within the t.wao(max) limit insures that

8. twcs, tawp, towp and tawp are non restrictive operat- taw(max) can be met. tuwan(max) is specified as a
ing parameters. They are included in the data sheet reference point only. If tuwap is greater than the
as electrical characteristics only. If twcs> twes(min) specified t.wao(max) limit, then access time is con-

trolled by taa.
T'MING DlAGRAMS (Continued)
READ CYCLE
trc
trp
R Vih— \ tRAS
RAS \
ViL— S ? tcrp
tesH
tcRp
trco tRsH
_ ViH— t
cs Vie— / —— tRaD—— \ \ s Z
taR
tasR —“‘t'lRAH tRAL tAH
ViH— ROW
| — h»*tnct-ny
tres tRRH
_ ViH— vvvv"vvvvv’vv
W vie— (XG0 trow
taa
o Vin— toea
OE Vie—
tcac torr
trRAC toez
Von—
DQ4-DQ VALID DATA
1-DQq VoL— \ '4

m DON'T CARE
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KM44C258A CMOS DRAM

TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)

tre
tras trP
— ViH— tawr
w o) / \___
! torp tesH tcrp
trcp tRsH
— ViH— tcs r
cs ViL— 7 |——tRAD —| Z
tasm —*—}’fRAH tasc tcaH
ViH— VAVAVAVAVAWAVAVAYAVAVAVAVAVAVAVAVAV,VAVAVAVAVAY,
A . RN aomse (7 X corwnm soomess XXX KR AR
I [
twes tweH
o V‘H— !VVY
w ViL—
twer-—
towt
— ViH—
OE ViL—
toHR
tos toH
DQ1-DQ4 :::‘: g VALID DATAIN ) OPEN
WRITE CYCLE (OE CONTROLLED WRITE)
tRc
tras trp
RAS o N VN \
teap tosH Lv
=—tRCD—= tRsH tcre
— ViH— tcs
s Vi _/ | \ [
tasr tRAH t——-m—
ViH— ROW Fcoromn
A Vi— m ADDRESS ADDRESS'
tasc tR‘::’LWL
_ Vin—
w ViL—
— ViH- XX X ’
s R XXX
VIH_ AR "‘ 0 v ' .... " ‘avavavav """
DQIDQs v, — X :0:0:0‘0",“. "0”:"0’0}’0’0’0’0’0’ A’!’x‘:‘,’:“’A‘A’A’A’A’A

m DON'T CARE
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KM44C258A CMOS DRAM

TIMING DIAGRAMS (Continued)
READ-WRITE/READ-MODIFY-WRITE

trRwe .
RP
— tRAs - R S
RAS Vin— S P — e — AL ‘
ViL— 1 \
| tcsH
| tcrp o8 tcrRp
f trco tRSH ’
— ViH— tcs J-
sy wo_| )
P_A_si. ——1>tRAH }__.__ tcaH

Vin— FRoW
A Vi— MMESS COLUMN ADDRESS I

tcwo towL 1
trRwo tRwL

ViH—
ViL—

p—— tWP ——f

taa
toEA

oF i /
ViL— toeo

!
L——'CAC ——
toez tos

[
; ~tawp

trac —— =t t=—tDH
ViioH — | VALID AUV VY.V V.V.V.Y § §
baroas 7 - oktan_ QUK

STATIC COLUMN MODE READ CYCLE

tRASC fr— tRP —ay
— ViH— 1
RAS S Z
ViL—
(ASR—"’Q‘ tRAH tsc tsc tRAL taH
A Vin— N Row COLUMN ¥  COLUMN COLUMN ]
- ViL— w[&AD‘ RESS AXXANYX  ADDRESS _ J\  ADDRESS /Y ADDRESS fw
'RAD"‘—! tCRP ———
tar t=—tcpt={ =—-1tRsH
— ViH— F—=——-1csc Z ——tcsc—=—
tRRH
cs ViL— S 7 z o]
t tRCH
| tros tRCH—=— }— trcs
|
W ViH—
ViL—
’ l tROH——
oF ViH—
ViL— 4 ¥
toea toFF ' toea toez
tcac toez tan
toFF
pa——— tAA e t A A —=—]
tAoH tcac
trac
VoH— VALID VALIDN, », VALID
DArDAs DATA DAT B DATA_F

totz-——t- toiz m DON'T CARE
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KM44C258A

CMOS DRAM

TIMING DIAGRAMS (Continued) -
STATIC COLUMN MODE WRITE CYCLE (W controlled early write)

|

3|
D
[

=l

DQ4-DQ4

tRASC tRP ——|
ViH— _\S
e \__
tRaD tRAL
tASA—ten] tRAH tasc | tcan tcaH
Vin— ROW COLUMN COLUMN / COLUMN
ViL— ADDRESS ADDRESS ADDRESS /N ADDRESS
) f
tawr ——-I f—— tcp—— tRsH
; tcsc tcp
f=————1tRCD tasc r—tCRP ———
|
ViH— Stcsq N
ViL—
. | I
s¢ tewL
—4 t=—twcs

twes —a- 14 tweH tRWL
ViH— twe F=—twp——
ViL— ! twi .
ViH—
ViL—

toHr

tos
f——t—tDH
Vin— VALID VALID XXX YK KK
Vi bATA DATA OO
|

STATIC COLUMN MODE WRITE CYCLE (CS controlled early write)

RAS

%

DQ+-DQ4

trP
trasc
Vih— !S Z
ViL— \__
tasr tRAH | tcaH l——-—|~lcm tRAL ——=—
Vin— ROW COLUMN COLUMN COLUMN
ViL— ADDRESS ADDRESS ADDRESS. ADDRESS
U hl | 1
tawr }--«»tcgp ——
———1RAD tASC ——ei tRSH ——|
+ tasc
ViH— tcsc tcsc .
ViL—
trRcD
: s WCS
twi + twi
twes W tweH W tRWL ——]
Vi e | tmwp twes /._—
ViL— !
ViH—
ViL— 0
tDHR:
t tos
oS Ll toH toH
Vin— VALID
ViL— DATA )
1
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KM44C258A

CMOS DRAM

TIMING DIAGRAMS (Continued)
STATIC COLUMN MODE MIXED CYCLE

— Vin— T
RAS i \ /
tcp
tRCD——
. ViH— tcsc
e ViL— —— tRAL ——| S
‘»"ASR LLLE -—-—tCAH—:WAD
L
A ViH— ROW COLUMN COLUMN COLUMN
ViL— ADDRESS ADDRESS ADDRESS ADDRESS
' U{v'vR tAwD ——| —a-i»lcm-c
— ViH— _ﬂ [n—twcs ——twp e
w ViL— { tcac t i
=T AA ﬂ—'— I
twer toeo
} taiw
“ toea
e ViH—
CE ViL—
oz toez
toHr Al — ton
= f=—taA——  tAOH—4——] tos{
tos || toH
V, —_ 3
e Vo] G 1) G
| | |
“WRITE ’ READ T READ !
RAS-ONLY REFRESH CYCLE
NOTE: W, OE = Don’t Care tRe
tras trP
J— Vin— = 3
AAS Vi S Z \
tcrp trRPC
_ ViH—
& s N
tasr tRaM
Yin— RoW YRR XXX R KKK KRR, R
A ViL— M ADDRESS ’A‘A’A‘A’A’A’A A‘A’A’A’?”’A.A.A'A.A‘?’t’A’A.A’A.A A’A‘?’A‘A’A"’A’I‘

CS-BEFORE-RAS REFRESH CYCLE
NOTE: W, OE, A=Don’t Care

'n
trp tRAS tRP
S ViH— E
RAS ViL— S \
F——trPC "
IcsR tcHR
— ViH—
Ccs ViL—
+—toFF
VoH—
DarbQs % OPEN
oL—
m DON'T CARE
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KM44C258A

CMOS DRAM

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

trRc ———t— - —— -~ tR—————— ——=—{
tRas — tRP—— — —tRas ] tRp——
- Vin— \
RAS s \
ViL—
tAR
tcRp tRCD—=————tRSH —
~=tRAD tRAL —1CHR tcre
= v f \ /
ViL— <"
tRAH
tasr f=—t— tRRH
ViH— v UUD Y
ROW COAROXXAAAN AN
o o KON oo s RO
trRcs tRRH
ViH—
W
ViL— Ftan ——
toea
ViH—
OE tROH
ViL—
oac torF
: t
"ELii toez
v trac
OH—
DQ+-DQ4 VALID DATA-OUT
VoL—

HIDDEN REFRESH CYCLE (WRITE)

_ ViH—
RAS

ViL—
. Vin—
Ccs

ViL—

ViH—
‘A

ViL—

ViH—
N

ViL—
_ ViH—
OE

ViL—

ViH—
DQ+-DQ4

ViL—

tRC trRc
tRAS ttnp—-— f=—————tRas b tRP——|
'S TAWR———=— Jﬂ A \
S
trco RSH —1 tcHR tcrp
tRAD Z
tasc
tRAH tcAH
COLUMN
ADDRESS

|
twes
twcH tweH

tRwL

1

Wp:

toHR

tos—

tDH —=—

—

VALID DATA-IN

OPEN

MDON’T CARE
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KM44C258A

CMOS DRAM

TIMING DIAGRAMS (Continued)
CS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRAS F——tRP ———]
=— ViH— -
RAS V:_ Ft \
tesn % tcHR tepT —— tRSH =1 | tcrp
_ t
TS lf -
READ CYCLE J tral i taH
VIH_ \VAVAVAVAVAVAVAVAV AV AVAVAVAVAVAVAVAVAVAV.VAY, f
A v SBREEEEEED CoLUMN ADDRESS MR
tres tRCH
_ ViH—
T XXX | || ey I L
AA —~—11RCH —
. ViH— toea
OE V‘IL— } >
oz || Coer ]
! ]
DQ1-DQ4 \\'/0”‘ % VALID DATA-OUT
oL— ]
WRITE CYCLE e 1 toan—t
ARl AYA" ATAVAVAVAVATAVAVAVAVAVAMAVATAVAVAY. V. V.Y, & =
g v SOOOOBOEESEEIN Sopares
twes tweH
. ViH— X7 oTry VAVATAVATAVAVAVAVAVAVAVAVAVAVAVAY twp WAYAVAVAVAVAVAVAVA @ @ @) @' AvAvAv ey VAVAVAVAV.vAVAVAVAY!
W ot 0 l SRR
— ViH—
°F ViL— VYVWANANAAAAN
| fos | ton
DQ;-DQs YI::_—_— _— OPEN——i VALID DATAIN )
READ-MODIFY-WRITE CYCLE ] toan—{—]
(VI 2 008'40600000000800 0
A Vii— A )
tres —mp—-‘
_ ViH— 79 . |
w V:r— '2""“‘A’A’A’A‘A‘A’L‘A‘A’A‘A’A“‘A‘t"““‘l' ~tcwb— ‘I
ta towL
»—v::‘EA -——tRWll_—-—‘
o ViH— Iy TR RIXRRIYIYXIIN | /s
SRV o000 0 N !‘
—1AA - =toEZ
tcac]
tciz
VioH— DATA- DATA- "\
DQrDQs out %_'ﬁ

m DON'T CARE
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KM44C258A OPERATION

Device Operation

The KM44C258A contains 1,048,576 memory location-
sorganized as 262,144 four-bit words. Eighteen address
bits are required to address a particular 4-bit word in
the memory array. Since the KM44C258A has only 9 ad-
dress input pins, time multiplexed addressing is used
to input 9 row and 9 column addresses. The multiplex-
ing is controlled by the timing relationship between the
row address strobe (RAS), the column address strobe
(CS) and the valid address inputs.

Operation of the KM44C258A begins by strobing in
a valid row address with RAS while CS remains high.
Then the address on the 9 address input pins is changed
from a row address to a column address and is strobed
in by CS. This is the beginning of any KM44C258A cy-
cle in which a memory location is accessed. The specif-
ic type of cycle is determined by the state of the write
enable pin and various timing relationships. The cycle
is terminated when both RAS and CS have returned to
the high state. Another cycle can be initiated after RAS
remains high long enough to satisfy the RAS precharge
time (tre) requirement.
RAS and CS Timing

The minimum RAS and CS pulse widths are speci-
fied by tras(min) and tcs(min) respectively. These mini-
mum pulse widths must be satisfied for proper device
operation and data integrity. Once a cycle is initiated
by bringing RAS low, it must not be aborted prior
to satisfying the minimum RAS and CS pulse widths.
In addition, a new cycle must not begin until the mini-
mum RAS precharge time, tge, has been satisfied.
Once acycle begins, internal clocks and other circuits
within the KM44C258A begin a complex sequence of
events. If the sequence is broken by violating minimum
timing requirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write ena-
ble input(W) high during a RASI/CS cycle. The access
time is normally specified with respect to the falling
edge of RAS. But the access time also depends on the
falling edge of CS and on the valid column address tran-
sition.

If CS goes low before taco(max) and if the column
address is valid before trap(max) then the access time
to valid data is specified by trac(min). However, if CS
goes low after tgep(max) or if the column address be-
comes valid after trap(max), access is specified by tcac
or tAA. In order to achieve the minimum access time,
trac(min), it is necessary to meet both tacpo(max) and
tran(max).

The KM44C258A has common data I/O pins. For this
reason an output enable conirol input (OE) has been
provided so the output buffer can be precisely con-

trolled. For data to appear at the outputs, OE must be
low for the period of time defined by toea and toez.

Write

The KM44C258A can perform early write, and read-
modify-write cycles. The differece between these cycles
is in the state of data-out and is determined by the tim-
ing relationship between W, OE and CS. In any type of
write cycle, Data-in must be valid at or before the fall-
ing edge of W or CS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CS. The 4-bit wide data at the data
input pins is written into the addressed memory cells.
Throughout the early write cycle the output remains in
the Hi-Z state. In the early write cycle the output buffers
remain in he Hi-Z state regardless of the state of the
OE input.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during
the time that data is being written into the same cell
location. This cycle is achieved by bringing W low af-
ter CS and meeting the data sheet read-modify-write tim-
ing requirements. This output enable input (OE) must
be low during the time defined by toea and togz for data
to appear at the outputs. If tcwp and tawo are not met
the output may contain invalid data. Conforming to the
OE timing requirements prevents bus contention on the
KM44C258A DQ pins.

Data Output

The KM44C258A has a tri-state output buffer which
are controlled by CS and OE. When either CS or OE is
high (Vi) the output are in the high impedance (Hi-2)
state.

In any cycle in which valid data appears at the out-
put, the output goes into the low impedance state in
a time specified by tc, after the falling edge of CS. In-
valid data may be present at the output during the time
after tc.z and before the valid data appears at the out-
put. The timing parameters tcac, trac and taa specify
when the valid data will be present at the output. This
is true even if a new RAS cycle occurs (as in hidden
refresh). Each of the KM44C258A operating cycles is list-
ed below after the corresponding output state produced
by the cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Fast Page Mode Read, Fast Page Mode Read-
Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Fast
Page Mode Write, CS-only cycle.

Indeterminate Output State: Delayed Write (tcwo OF tawo
are not met)
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KM44C258A OPERATION

Refresh

The data in the KM44C258A is stored on a tiny capa-
citor within each memory cell. Due to leakage the data
may leak off after a period of time. To maintain data in-
tegrity it is necessary to refresh each of the rows every
8 ms. There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CS remains high. This cy-
cle must be repeated for each of the 512 row addresses,
(Ao-Ag).

CS-before-RAS Refresh: The KM44C258A has CS-before-
RAS on-chip refresh capability that eliminates the need
for external refresh addresses. If CS is held low for the
specified set up time (tcsr) before RAS goes low, the
on-chip refresh circuitry is enabled. An internal refresh
operation automatically occurs. The refresh address is
supplied by the on-chip refresh address counter which
is then internally incremented in preparation for the next
CS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the out-
put by extending the CS active time and cycling RAS.
The KM44C258A hidden refresh cycle is actually a CS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: It is also possible to refresh
the KM44C258A by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only or CS-
before-RAS refresh is the preferred method.

CS-before-RAS Refresh Counter Test Cycle
A special timing sequence using the CS-before-RAS
refresh counter test cycle provides a convenient method
of verifying the functionality of the CS-before-RAS
refresh activated circuitry. The cycle begins as a CS-
before-RAS refresh operation. Then, if CS is brought
high and then low again while RAS is held low, the read
and write operations are enabled. In this mode, the row
address bits Ao through Ag are supplied by the on-chip
refresh counter. The A bit is set low internally.

Static Column Mode

Static Column mode allows high speed read, write
or read-modify-write random access to all the memory
cells within a selected row. Operation within a select-
ed row is similar to a static RAM.

A Static Column mode read cycle-starts as a normal
cycle. Additional cells within the selected row are writ-

ten by applying a new column address while W=V,
and RAS =V,..

A Static Column mode write cycle starts as a normal
cycle. Additional cells within the selected row are writ-
ten by applying a new column address while RAS = V,,
and toggiling either W or CS. The data is written into
the cell triggered by the latter falling edge of W or CS.

Power-up

if RAS = Vgs during power-up, the KM44C258A could
begin an active cycle. This condition results in higher
than necessary current demands from the power sup-
ply during power-up. It is recommended that RAS and
CS track with V¢ during power-up or be held at a valid
V4 in order to minimize the power-up current.

An initial pause of 200 usec is required after'power-
up followed by 8 initialization cycles before proper
device operation is assured. Eight initialization cycles
are also required after any 8 msec period in which there
are no RAS cycles. An initialization cycle is any cycle
in which RAS is cycled.

Termination

The lines from the TTL driver circuits to the
KM44C258A inputs act like unterminated transmission
lines resulting in significant positive and negative over-
shoot at the inputs. To minimize overshoot it is advisa-
ble to terminate the input lines and to keep them as
short as possible. Although either series or parallel ter-
mination may be used, series termination is generally
recommended since it is simple and draws no additional
power. It consists of a resistor in series with the input
line placed close to the KM44C258A input pin. The op-
timum value depends on the board layout. It must be
determined experimentally and is usually in the range
of 20 to 40 ohms.

Board Layout

Itis important to lay out the power and ground lines
on memory boards in such a way that switching tran-
sient effects are minimized. The recommended methods
are gridded power and ground lines or separate power
and ground planes. The power and ground lines act like
transmission lines to the high frequency transients
generated by DRAMS. The impedance is minimized if
all the power supply traces to all the DRAMS run both
horizontally and vertically and are connected at each in-
tersection or better yet if power and ground planes are
used.

Address and control lines should be as short as pos-
sible to avoid skew. In boards with many DRAMS these
lines should fan out from a central point like a fork or
comb rather than being connected in a serpentine pat-
tern. Also the control logic should be centrally located
on large memory boards to facilitate the shortest pos-
sible address and control lines to all the DRAMS.
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KM44C258A

CMOS DRAM

Device Operation (Continued)

Decoupling

The importance of proper decoupling can not be over
emphasized. Excessive transient noise or voltage droop
on the V¢ line can cause loss of data integrity (soft er-
rors). It is recommended that the total combined vol-
tage changes over time in the Ve to Vs voltage
(measured at the device pins) should not exceed 500mV.

A high frequency 0.3uF ceramic decoupling capaci-
tor should be connected between the V¢ and ground
pins of each KM44C258A using the shortest possible
traces. These capacitors act as a low impedance shunt

PACKAGE DIMENSIONS

20-LEAD PLASTIC DUAL IN-LINE PACKAGE

for the high frequency switching transients generated
by the KM44C258A and they supply much of the cur-
rent used by the KM44C258A during cycling.

In addition, a large tantalum capacitor with a value
of 47uF to 100uF should be used for bulk decoupling
to recharge the 0.3uF capacitors between cycles, there-
by reducing power line droop. The bulk decoupling capa-
citor should be placed near the point where the power
traces meet the power grid or power plane. Even better
results may be achieved by distributing more than one
tantalum capacitor around the memory array.

0.962 (24.43)
0.972 (24.69) 0°-10°
o 1 1 /3 ] 3 1 1 I
g3 ]
) O |zg 5|5
o| @ fas
& & &
o sy° ° /
T T T T T T T T T I By 4
0.035 (0.89) 0.008 (0.20) /
| 0.055 (1.40) 0.012 (0.30)
0.015 (0.38)
0.135 (0.43) MIN
0.145 (3.68)
I \ 0.165 (4.19)
MAX
0.118 (3.00)
’ 0.100 (2.54) 0.018 MIN 0.032 (0.81)
l I TP 1 TYP 0.040 (1.02)
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KM44C258A CMOS DRAM

PACKAGE DIAGRAMS (cContinued)
20-LEAD PLASTIC SMALL OUT-LINE J-LEAD

Units: Inches (millimeters)

0.023 (0.58)
| 0.033 (0.84)
L
T O O 1
—_—f | —| -
) g|e ’ 58
D O |5l I sk
~ N
o |o o |o
o
| S0 N (R SN (O | ENE AN [ D (S N | —
0.670 (17.02) S B 0.128 (3.25)
0.680 (17.27) 0.138 (3.51)

0.050 (1.27) i i 0.016 (0.41) __J 0.023 (0.58)

T Tve M A ™ 0.020 051) l\ 0.033 (0.84)

20-PIN PLASTIC ZIGZAG-IN-LINE PACKAGE

1.025 (26.04) 4_1; ﬁ%
7.035 (26.29) . -

BRR [ | T N
A
0.022 (0.56) TYP 0.120 (3.08) TYP

0.325 (8.26)
0.335 (8.51)
MAX

0.400(10.16)

0.008 (0.20)
0.012 (0.30)
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131

¢ SAMSUNG

Electronics



KM41C4000

Preliminary
CMOS DRAM

4M x 1 Bit Dynamic RAM with Fast Page Mode

FEATURES
¢ Performance range:
trac teac tac
KM41C4000-8 80ns 20ns 160ns
KM41C4000-10 100ns 25ns 190ns
KM41C4000-12 120ns 30ns 220ns

* Fast Page Mode operation

» CAS-before-RAS refresh capability

* RAS-only and Hidden Refresh capability

* 8 bit fast parallel test mode

* TTL compatible inputs and output

e Common /O using early write

* Single +5V +10% power supply

¢ 1,024 cycle/16ms refresh

¢ JEDEC standard pinout available in Plastic SOJ
package.

FUNCTIONAL BLOCK DIAGRAM

RAS—]
e CONTROL & DATA
W CLOCKS IN D
l BUFF.
REFRESH CONTROL &
ADDRESS COUNTER DATA
ot 4
F I BUFF.
—— COLUMN DECODER
x SENSE AMPS & 1/0 GATINGS —]
A0 g:a
. w &
. w [=]
. 218 MEMORY ARRAY
: o |8 4,194,304 CELLS
* 17
. w 2
o
. 510
& v
Al0— 2 ce

GENERAL DESCRIPTION

The Samsung KM41C4000 is a CMOS high speed
4,194,304 x 1 Dynamic Random Access Memory. Its
design is optimized for high performance applications
such as mainframes and mini computers, graphics and
high performance microprocessor systems.

The KM41C4000 features Fast Page Mode operation
which allows high speed random access of memory
cells within the same row.

CAS-before-RAS Refresh capability provides on-chip
auto refresh as an alternative to RAS-only Refresh. All
inputs and output are fully TTL compatible.

The KM41C4000 is fabricated using Samsung’s
advanced CMOS process.

PIN CONFIGURATION

* KM41C4000J

Pin Name Pin Function
Ao-Aro Address Inputs

RAS Row Address Strobe
CAS Column Address Strobe
W Read/Write Input

D Data In

Q Data Out

Vee Power (+5V)

Vss Ground

T.F. Test Function

N.C. No Connection
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Preliminary

KM41C4000 CMOS DRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin, Vour -1to +7.0 "
Voltage on Vcc supply relative to Vgg Vee —-1to +7.0 \"
Storage Temperature Tstg —-55to +150 °C
Power Dissipation Po 0.6 w
Short Circuit Output Current los 50 mA

*Note: Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional oper-
ation should be restricted to the conditions as detailed in the operational sections of this data sheet. Ex-
posure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \"
Ground Vss 0 0 0 \
Input High Voltage Viu 24 — Ve + 1 \
Input Low Voltage Vi -10 — 0.8 \

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Max Units
OPERATING CURRENT* KM41C4000-8 100
(RAS, CAS, Address cyling @trc =min.) KM41C4000-10 lecs - 85 mA
KM41C4000-12 70
STANDBY CURRENT
(RAS=CAS =V, lecz — 2 mA
RAS-ONLY REFRESH CURRENT* KM41C4000-8 100
(CAS =V, RAS cycling @tpc =min.) KM41C4000-10 lcca — 85 mA
KM41C4000-12 70
FAST PAGE MODE CURRENT* KM41C4000-8 70
(RAS =V, CAS cycling; @tec =min.) KM41C4000-10 lcca — 60 mA
KM41C4000-12 50
STANDBY CURRENT | _ 1 mA
(RAS = CAS = Ve —0.2V) ces
CAS-BEFORE-RAS REFRESH CURRENT* KM41C4000-8 100
(RAS and CAS cycling @tgc = min.) KM41C4000-10 lccs — 85 mA
KM41C4000-12 70
INPUT LEAKAGE CURRENT
(Any input 0<Vin<6.5V, I -10 10 uA
all other pins not under test =0 volts.)
OUTPUT LEAKAGE CURRENT | ~10 10 A
(Data out is disabled, 0V <Vour<5.5V oL “
OUTPUT HIGH VOLTAGE LEVEL (lon= —5mA) Vou 2.4 — v
OUTPUT LOW VOLTAGE LEVEL (loL =4.2mA) Voo — 0.4 Vv

*Note: lcey, lees, lecs, and lccs are dependent on output loading and cycle rates. Specified values are obtained
with the output open. lcc is specified as an average current.
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KM41C4000 CMOS DRAM
CAPACITANCE (1,=25°0)
Parameter Symbol Min Max Unit
Input Capacitance (D) Cint — 5 pF
Input Capacitance (Ao — A1) Ciz — 5 pF
Input Capacitance (RAS, CAS, W) Cins — 7 pF
Output Capacitance (Q) Cour - 7 pF
AC CHARACTERISTICS
STANDARD OPERATION (0°C<Ta<70°C, Vcc=5.0V + 10%. See notes 1, 2)
KM41C4000-8 | KM41C4000-10 | KM41C4000-12
Parameter Symbol Unit | Notes
Min| Max [Min| Max |Min| Max
Random read or write cycle time trc 160 190 220 ns
Read-modify-write cycle time trwc | 185 220 255 ns
| Access time from RAS tanc 80 100 120/ ns |34
Access time from CAS teac 20 25 30| ns |34
Access time from column address taa 40 50 60| ns |3,10
CAS to output in Low-Z toz 5 5 ns |3
Output buffer turn-off delay torr 20 25| 0 30| ns |6
Transition time (rise and fall) tr 50 50 3 50| ns 2
RAS precharge time trp 70 80 90 ns
RAS pulse width tras 80/10,000 | 100 {10,000 | 120 | 10,000 | ns
RAS hold time trsH 20 25 30 ns
CAS precharge time teen 15 15 20 ns
CAS hold time tesH 80 100 120 ns
CAS pulse width tcas 20/10,000| 25/10,000| 30{10,000| ns
RAS to CAS delay time trco 20 60| 25 75| 25 90| ns | 45
RAS to column address delay time trap 15 40| 20 50| 25 60| ns 10
CAS to RAS precharge time tere 10 10 10 ns
Row address set-up time tasr 0 0 0 ns
Row address hold time tran 10 15 20 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tean 15 20 25 ns
| Column address hold time referenced to RAS tar 60 75 90 ns
Column address to RAS lead time traL 40 50 60 ns
Read command set-up time tres 0 0 0 ns
Read command hold time referenced to CAS trcH 0 0 0 ns 8
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KM41C4000 CMOS DRAM
STANDARD OPERATION (Continued)
KM41C4000-8 | KM41C4000-10 | KM41C4000-12
Parameter Symbol Unit | Notes
Min| Max |Min| Max |[Min| Max
Read command hold time referenced to RAS treH 0 0 0 ns 8
Write command hold time twew 15 20 25 ns
Write command hold time referenced to RAS twen 60 75 90 ns
Write command pulse width twe 15 20 25 ns
Write command to RAS lead time trwL 20 25 30 ns
Write command to CAS lead time tow 20 25 30 ns
Data-in ‘set-up time tos 0 0 0 ns 9
Data-in hold time ton 15 20 25 ns 9
Data-in hold time referenced to RAS tonr 60 75 90 ns
Refresh period (1024 cycles) trer 16 16 16| ms
Write command set-up time twes 0 0 0 ns 7
CAS to W delay time town 20 25 30 ns | 7
RAS to W delay time tawp 80 100 120 ns 7
Column address to W delay time tawo 40 50 60 ns 7
CAS set-up time (CAS-before-RAS cycle) tesm 10 10 10 ns
CAS hold time (CAS-before-RAS cycle) tonr 30 30 30 ns
RAS precharge to CAS hold time trec 0 0 0 ns
Refresh counter test CAS precharge time tepr 40 50 60 ns
Access time from CAS precharge tcea 40 50 60| ns 3
Fast Page mode cycle time tec 50 60 70 ns
CAS precharge time (Fast page mode) tee 10 10 15 ns
Fast page mode read-modify-write terwe 75 90 105 ns
RAS pulse width (Fast page mode) trase 80 | 200,000 | 100 | 200,000 | 120 | 200,000 | ns
Write command set-up time (Test mode in) twrs 10 10 10 ns
Write command hold time (Test mode in) twrh 10 10 10 ns
W to RAS precharge time (CAS-before-RAS cycle) | twrp 10 10 10 ns
W to RAS hold time (CAS-before-RAS cycle) twan 10 10 10 ns
135

< SAMSUNG

Electronics




KM41C4000

Preliminary
CMOS DRAM

NOTES

1.

An initial pause of 200us is required after power
up followed by any 8 RAS cycles before proper
device operation is achieved.

. Viu(min) and V,(max) are reference levels for

measuring timing of input signals. Transition times
are measured between V\y(min) and V,(max),and
are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads and

100pF.

. Operation within the tacp(max) limit insures that

trac(max) can be met. tacp(max) is specified as a
reference point only. If taep is greater than the
specified trep(max) limit, then access time is con-
trolled exclusively by tcac.

. Assumes that trcp> trco(max).

. This parameter defines the time at which the out-

put achieves the open circuit condition and is not
referenced to Von or Vor.

. twes, trRwo, tcwo and tawp are non restrictive

operating parameters. They are included in the data
sheet as electrical characteristics only. If
twes > twes(min) the cycle is an early write cycle and

TIMING DIAGRAMS

the data output will remain open circuit throughout
the entire cycle. If tcwo>towo(min) and tawp>
tawo(min) and tawp>tawo (mMin), then the cycle is a
read-write cycle and the data output will contain
data read from the selected cell. If neither of the
above conditions are satisfied, the condition of the
data out is indeterminate.

8. Either trcn Or trry Must be satisfied a read cycle.

9. These parameters are referenced to the CAS leading

edge in early write cycles and to the W leading edge
in read-write cycles.

10. Operation within the trap (Max) limit insures that

trac (Max) can be met. trap (Max) is specified as a
reference point only. If tgap is greater than the
specified trap (Max) limit, then access time is con-
trolled by taa.

READ CYCLE
trC
RAS ViH— tar
RAS
ViL— St 72 \
tRP ———ey
trRco tRSH = tcRp —={
tcas
o ViH— \ / N
CAS ViL— {==——tRAD: \ X Z \
t
tRAH tasc | tcan RAL tcen
tASR —= IR S
ViH— ROW COLUMN
A ViL— ADDRESS ADDRESS
tRRH —=
tres thcH
w vie— S0XKOBOEIEN tan
tcac
trac — t=— toFF
f—-——tcu_z
VoH— y, - VALID B
@ VoL— OPEN s\ DATA E——'
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TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)

trc
p— tras
o N N
tesH I tRP——f
trco tRsH le— tCRP —e=
i N1/ N\
taaL teen !
tasr trRAH tasc tcaH
A ViH— - ROW COLUMN Y
ViL— ADDRESS 4 ADDRESS 4
towl:
= twcs = t=— tWCH -=
1 VVVVVVYVVWVWVY VVV Y VWWAA\NAANVVNAVNNYVYY
W \‘2 :«: ) .0‘0‘0‘0‘0.0‘0‘0‘0‘0‘0'0‘0‘ .0.0’ .0‘0.0.0’0‘0‘0.0’0’0.0‘000.
tRwL =II
twer S————
Vin— SOOODODXKILIRR VALID XXX XXX KRR XK XTXXXXXXXX XK X
LR 0, 0% 0 e 00 00 oata R XRRERRROKBE
I toHR
VoH—
Q Vou_ OPEN
READ-WRITE/READ-MODIFY-WRITE CYCLE
trRwe |
tras
"AS \\I/||:|: !Sk- tar p
=tCcsH tRp
trco tRsH l=—tCcRP
_ Vi 4 tcas 4
CAS ViL—  tasm RaD tasc X Z
bt — — —t
4‘ tRAH . tcaH CPN
- tRAL
ViH— ROW /- COLUMN Y
A ViL— ADDRESS A ADDRESS /4
l tRWD — !cw»_—-l
tacs —-1 — towo tRwL ——=
— ViH— t
tcac twe — o | toFF
tcLz
VoH— a VALID 3
a VoL— OPEN S DATA ,E__
tRac toH
ViH— .v‘v’v.v‘v‘v‘v.v.v’v.v‘v.v’v‘0.v.v.v‘v.v.v.v‘v’v.v.v‘v‘v‘v‘v’v.v‘ 7 ‘v.v’v "v""‘v.v’v.v’v.v’v XX X
° ViL— o‘.o’o‘o‘o’o’a‘oﬁ’o.'0‘,o‘a‘a’o‘.‘o.'0’0?0?0f‘\‘o’o‘o’o’o&’.’o’o‘l' ¢ ’0’0?0.’0?020?0?0?0?0?0?0?0?0?0?0?0’
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KM41C4000 CMOS DRAM

TIMING DIAGRAMS

FAST PAGE MODE READ CYCLE

tn tRasP
RAS Vin— \ ZF
ViL— I
¢ tRP
tcsH . tRSH
trcD PC tcrp
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FAST PAGE MODE WRITE CYCLE
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TIMING DIAGRAMS (continued)
FAST PAGE MODE READ-WRITE CYCLE

| |
tRASP =R —
ViH - B
RAS
ViL -
tosH tRSH ———
tPRWC
tcRp trco tCAS ] |=tCP] Q-.?a;—- = tCAS —=—1
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I ViH - A
oss / NN NS
ViL - tcPN = x
l tRAL
|
t tRAH tasc tcaH tasc tcaH 'tasc tcan
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!
ViH - N\ ' »
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| | 1
towp towo | towo
F=——tRAD —— — =
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m DON't CARE

& SAMSUNG

Electronics

139



KM41C4000

Preliminary
CMOS DRAM

TIMING DIAGRAMS (continued)

RAS-ONLY REFRESH CYCLE
Note: W, D, A,o=Don’t Care
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TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

CMOS DRAM

tRC——
—— tRA§ ——————= |——1RP. tras
Vih— 3
S N / \ /
ViL—
1, tRSH tCcHR
CRP treo
ViH— Z{
CAsS Vi —
|——tRAD. WRAL |
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KM41C4000 CMOS DRAM

TIMING DIAGRAMS (continued)
CAS-BEFORE RAS REFRESH COUNTER TEST CYCLE

trP
tRas
ViH— Y tRSH: —+F
RAS V‘” N RS
IL— ) W,
t t
CSR toHR CcPT toas
cAs Vir— / /
ViL—
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KM41C4000 CMOS DRAM
TIMING DIAGRAMS (Continued)
TEST MODE IN CYCLE
NOTE: D, Address: Don’t Care
tras trp

—_ ViH—
RAS : \
ViL— tRPC —
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KM41C4000 OPERATION

Device Operation

The KM41C4000 contains 4,194,304 memory loca-
tions. Twenty two address bits are required to address
a particular memory location. Since the KM41C4000 has
only 11 address input pins, time multiplexed address-
ing is used to input 11 row and 11 column addresses.
The multiplexing is controlled by the timing relationship
between the row address strobe (RAS), the column ad-
dress strobe (CAS) and the valid row and column ad-
dress inputs.

Operation of the KM41C4000 begins by strobing in
avalid row address with RAS while CAS remains high.
Then the address on the 11 address input pins is
changed from a row address to a column address and
is strobed in by CAS. This is the beginning of any
KM41C4000 cycle in which a memory location is ac-
cessed. The specific type of cycle is determined by the
state of the write enable pin and various timing relation-
ships. The cycle is terminated when both RAS and CAS
have returned to the high state. Another cycle can be
initiated after RAS remains high long enough to satis-
fy the RAS precharge time (tRP) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are speci-
fied by tRAS(min) and tCAS(min) respectively. These
minimum pulse widths must be satisfied for proper
device operation and data integrity. Once a cycle is in-
itiated by bringing RAS low, it must not be aborted prior
to satisfying the minimum RAS and CAS pulse widths.
In addition, a new cycle must not begin until the mini-
mum RAS precharge time, tRP, has been satisfied. Once
acycle begins, internal clocks and other circuits within
the KM41C4000 begin a complex sequence of events.
If the sequence is broken by violating minimum timing
requirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write ena-
ble input(W) high during a RAS/CAS cycle. The access
time is normally specified with respect to the falling
edge of RAS. But the access time also depends on the
falling edge of CAS and on the valid column address
transition.

If CAS goes low before tRCD(max) and if the column
address is valid before tRAD(max) then the access time
to valid data is specified by tRAC(min). However, if CAS
goes low after tRCD(max) or if the column address be-
comes valid after tRAD(max), access is specified by
tCAC or tAA. In order to achieve the minimum access
time, tRAC(min), it is necessary to meet both tRCD(max)
and tRAD(max).

Write

The KM41C4000 can perform early write, late write
and read-modify-write cycles. The differece between
these cycles is in the state of data-out and is determined
by the timing relationship between W and CAS. In any
type of write cycle, Data-in must be valid at or before
the falling edge of W or CAS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CAS. The data at the data input pin
(D) is written into the addressed memory cell. Through-
out the early write cycle the output remains in the Hi-Z
state. This cycle is good for common I/O applications
because the data-in and data-out pins may be tied
together without bus contention.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during
the time that data is being written into the same cell
location. This cycle is achieved by bringing W low af-
ter CAS and meeting the data sheet read-modify-write
cycle timing requirements. This cycle requires using a
separate 1/0 to avoid bus contention.

Late Write: If W is brought low after CAS, a late write
cycle will occur. The late write cycle is very similar to
the read-modify-write cycle except that the timing
parameters, tCWD and tAWD are not necessarily met.
The state of data-out is indeterminate since the output
can be either Hi-Z or contain data depending on the tim-
ing conditions. This cycle requires a separate 1/0 to
avoid bus contention.

Data Output

The KM41C4000 has a tri-state output buffer which
is controlled by CAS. Whenever CAS is high (VIH) the
output is in the high impedance (Hi-Z) state. In any cy-
cle in which valid data appears at the output, the out-
put goes into the low impedance state in a time
specified by tCLZ after the falling edge of CAS. Invalid
data may be present at the output during the time after
tCLZ and before the valid data appears at the output.
The timing parameters tCAC, tRAC and tAA specify
when the valid data will be present at the output. The
valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs (as in hid-
den refresh). Each of the KM41C4000 operating cycles
is listed below after the corresponding output state
produced by the cycle.
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KM41C4000

Preliminary

CMOS DRAM

DEVICE OPERATION (continued)

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Fast Page Mode Read, Fast Page Mode Read-
Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh; Fast
Page Mode Write, CAS-before-RAS Refresh, CAS-only
cycle.

Indeterminate Output State: Delayed Write

Refresh

The data in the KM41C4000 is stored on a tiny capa-
citor within each memory cell. Due to leakage the data
may leak off after a period of time. To maintain data in-
tegrity it is necessary to refresh each of the rows every
16 ms. There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high. This cy-
cle must be repeated for each of the 1,024 row ad-
dresses, (A0-A9). The state of address A10 is ign-
ored during refresh. )

CAS-before-RAS Refresh: The KM41C4000 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low
for the specified set up time (tCSR) before RAS goes
low, the on-chip refresh circuitry is enabled. An inter-
nal refresh operation automatically occurs. The refresh
address is supplied by the on-chip refresh address coun-
ter which is then internally incremented in preparation
for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the out-
put by extending the CAS active time and cycling RAS.
The KM41C4000 hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cy-
cle. The refresh row address is provided by the on-chip
refresh address counter.

Other Refresh Methods: It is also possible to refresh
the KM41C4000 by using read, write or read-modify-write
cycles. Whenever a row is accessed, all the cells in that
row are automatically refreshed. There are certain ap-
plications in which it might be advantageous to perform
refresh in this manner but in general RAS-only or CAS-
before-RAS refresh is the preferred method.

CAS-before-RAS Refresh Counter Test Cycle
A special timing sequence using the CAS-before-RAS
refresh counter test cycle provides a convenient method
of verifying the functionality of the CAS-before-RAS
refresh activated circuitry. The cycle begins as a CAS-
before-RAS refresh operation. Then, if CAS is brought
high and then low again while RAS is held low, the read
and write operations are enabled. In this mode, the row
address bits AO through A9 are supplied by the on-chip
refresh counter. The A10 bit is set low internally.

Fast Page Mode

The KM41C4000 has Fast Page mode capability which
provides high speed read, write or read-modify-write ac-
cess to all memory cells within a selected row. These
cycles may be mixed in any order. A fast page mode
cycle begins with a normal cycle. Then, while RAS is
kept low to maintain the row address, CAS is cycled to
strobe in additional column addresses. This eliminates
the time required to set up and strobe sequential row
addresses for the same page.

Power-up

If RAS = Vs during power-up, the KM41C4000 could
begin an active cycle. This condition results in higher
than necessary current demands from the power sup-
ply during power-up. It is recommended that RAS and
CAS track with Ve during power-up or be held at a
valid VIH in order to minimize the power-up current.

An initial pause of 200 usec is required after power-
up followed by 8 initialization cycles before proper
device operation is assured. Eight initialization cycles
are also required after any 16 msec period in which
there are no RAS cycles. An initialization cycle is any
cycle in which RAS is cycled.

Termination

The lines from the TTL driver circuits to the
KM41C4000 inputs act like unterminated transmission
lines resulting in significant positive and negative over-
shoot at the inputs. To minimize overshoot it is advisa-
ble to terminate the input lines and to keep them as
short as possible. Although either series or parallel ter-
mination may be used, series termination is generally
recommended since it is simple and draws no additional
power. It consists of a resistor in series with the input
line placed close to the KM41C4000 input pin. The op-
timum value depends on the board layout. It must be
determined experimentally and is usually in the range
of 20 to 40 ohms.
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KM41C4000

i Preliminary

CMOS DRAM

DEVICE OPERATION (Continued)

Board Layout

It is important to lay out the power and ground lines
on memory boards in such a way that switching tran-
sient effects are minimized. The recommended methods
are gridded power and ground lines or separate power
and ground planes. The power and ground lines act like
transmission lines td the high frequency transients
generated by DRAMS. The impedance is minimized if all
the power supply traces to all the DRAMS run both hori-
zontally and vertically and are connected at each inter-
section or better yet if power and ground planes are used.

Address and control lines should be as short as pos-
sible to avoid skew. In boards with many DRAMS these
lines should fan out from a central point like a fork or
comb rather than being connected in a serpentine pat-
tern. Also the control logic should be centrally located
on large memory boards to facilitate the shortest pos-
sible address and control lines to all the DRAMS.

PACKAGE DIMENSIONS

20-LEAD PLASTIC SMALL OUT-LINE J-LEAD

s T e T s s

Decoupling

The importance of proper decoupling can not be over
emphasized. Excessive transient noise or voltage droop
on the V¢ line can cause loss of data integrity (soft er-
rors). It is recommended that the total combined vol-
tage changes over time in the VCC to VSS voltage
(measured at the device pins) should not exceed 500mV.

A high frequency 0.3uF ceramic decoupling capaci-
tor should be connected between the V¢c and ground
pins of each KM41C4000 using the shortest possible
traces. These capacitors act as a low impedance shunt
for the high frequency switching transients generated
by the KM41C4000 and they supply much of the current
used by the KM41C4000 during cycling.

In addition, a large tantalum capacitor with a value
of 47uF to 100xF should be used for bulk decoupling
to recharge the 0.3uF capacitors between cycles, there-
by reducing power line droop. The bulk decoupling capa-
citor should be placed near the point where the power
traces meet the power grid or power plane. Even better
results may be achieved by distributing more than one
tantalum capacitor around the memory array.

Units: Inches (millimeters)

0,030 (0.76)

1
~
i

i T e O e Y e B
e
ey \ | &2 85
) o S|e o tle g|s
[T+ ! | =28 Q
3|8 | &8 88
[=1K=] N o|o oo
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0.670 (17.02) 0.145 (3.68)
0.680 (17.27) TYP

0.125 (3.18)

0.135 (3.43)
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KM44C1000

Preliminary
CMOS DRAM

1M x 4 Bit CMOS Dynamic RAM with Fast Page Mode

FEATURES
¢ Performance range:
trac tcac tre
KM44C1000-8 80ns 20ns 160ns
KM44C1000-10 100ns 25ns 190ns
KM44C1000-12 120ns 30ns 220ns

¢ Fast Page Mode operation

» CAS-before-RAS refresh capability

¢ RAS-only and Hidden Refresh capability

o 8-bit fast parallel test mode

¢ TTL compatible inputs and output

e Early Write or output Enable Controlled Write
¢ Single +5V +10% power supply

¢ 1024 cycles/16ms refresh

¢ JEDEC standard pinout

¢ Available in Plastic SOJ

FUNCTIONAL BLOCK DIAGRAM

RAS——]
TAS——] CONTROL & DATA
| cLocks IN
1 i BUFF.
REFRESH CONTROL & DATA
ADDRESS COUNTER
H our
‘l BUFF.
COLUMN DECODER ﬂ
SENSE AMPS & 1/0 GATINGS OE
A0 %]
° [*
w o
. =l 1A MEMORY ARRAY
. 2|18 1,048,576 x 4 Vee
. o118 MEMORY CELLS
. @ o ——— Vss
o -3
(=) o«
A9—] <

DQ4

DQ4

GENERAL DESCRIPTION

The Samsung KM44C1000 is a CMOS high speed
1,048,576 x 4 Dynamic Random Access Memory. Its de-
sign is optimized for high performance applications
such as mainframes and mini computers, graphics and
high performance microprocessor systems.

The KM44C1000 features Fast Page Mode operation
which allows high speed random access of memory
cells within the same row.

CAS-before-RAS Refresh capability provides on-chip
auto refresh as an alternative to RAS-only Refresh. All
inputs and output are fully TTL compatible.

The KM44C1000 is fabricated using Samsung’s ad-
vanced CMOS process.

PIN CONFIGURATION

¢ KM44C1000

pard1© 7 20pvss
DQ2[}2 19 DQ4
wQs3 181 DQ3
RAS[]4 17[1CAS
I X:Is | 16[1OE
A0[]6 151 A8
A7 1401 A7
a2rls 130 A6
A3[]9 12f A5
vecio O 11 B A4
Pin Name Pin Function
Ao-Ag Address Inputs
RAS Row Address Strobe
CAS Column Address Strobe
W Read/Write Input
OE Data Output Enable
DQ;-DQ, Data In/Data Out
Vee Power (+5V)
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KM424C256

Preliminary
CMOS DRAM

256K x 4 Bit CMOS Multiport DRAM
FEATURES

¢ Dual Port Architecture

256K x 4 bits Dynamic RAM port (RAM)

512K x 4 bits Serial Access Memory port (SAM)
¢ Performance range:

trac teac tre
RAM access time (trac) 80ns |100ns |120ns
RAM access time (tcac) 20ns | 25ns | 30ns
RAM cycle time (trc) 165ns |190ns |220ns
RAM page mode cycle (tec) | 50ns | 55ns | 70ns
SAM access time 20ns | 25ns | 35ns
SAM cycle time 25ns | 30ns | 40ns
RAM active current 80ns | 65mA| 55mA
SAM active current 45ns | 40mA| 35mA
RAM & SAM standby 3mA| 3mA| 3mA

¢ Fast Page Mode .

e RAM Read, Write, Read-Modify-Write

¢ Serial Read and Serial Write

¢ Read Transfer and Write Transfer

o Write per Bit masking on RAM write cycles

o CAS-before-RAS, RAS-only and Hidden Refresh

¢ Common data l/O using 3-state RAM output control
¢ All inputs and outputs TTL and CMOS compatible
* Refresh: 512 cycles/8ms

¢ Single +5V +10% supply voltage

¢ Plastic 28-pin 400 mil DIP and SOJ, 28-pin ZIP

Pin Name Pin Function
SC Serial Clock
SDQo-SDQ; Serial Data Input-Output
DTIOE Data Transfer Output Enable
WB/WE Write Mask Enable/Write Enable
RAS Row Address Strobe
CAS Column Address Strobe
Wo/DQo-W,/DQ; | Data Write Mask/Input-Output
SE Serial Output Enable
Ao-Ag Row, Column, Tap Address
Vee Power (+5V) |
Vss Ground
IN.C. No Connect

GENERAL DESCRIPTION

The Samsung KM424C256 is a CMOS 256K x 4 bit
Dual Port DRAM. It consists of a 256K x 4 dynamic RAM
port and 512 x 4 static serial access memory (SAM) port.
The RAM and SAM ports operate asynchronously ex-
cept during data transfer between the ports.

The RAM array consists of 512 rows of 2048 bits..It
operates like a conventional 256K x 4 CMOS DRAM. The
RAM port has a write per bit mask capability.

The SAM port consists of four 512 bit high speed shift
registers that are connected to the RAM array through
a 2048 bit data transfer gate.

Data may be internally transferred bi-directionally be-
tween the RAM and SAM ports using either conventional
read or write transfers.

Refresh is accomplished by familiar DRAM refresh
modes. The KM424C256 supports RAS-only, Hidden, and
CAS-before-RAS refresh for the RAM memory array port.
The SAM port does not require refresh.

All inputs and I/O’s are TTL and CMOS level compat-
ible. All address lines and Data Inputs are latched on
chip to simplify system design. The outputs are un-
latched to allow greater system flexibility.

PIN CONFIGURATION

* KM424C256P/J *KM424C2562
sC [ 1] 28] Vss NCATL 2] ooz
SDQg [ 2 [27] sDQ;  Wa/DQs |3 s
4]
SbQy | 3 126] sDQ, sDQ; [5] SDQ3
DT/OE [4] [25] SE Vss [7] sc
Wo/DQo [ 5 | [24] wyDQz  SDQ:1 [9] SDO
W4/DQs [ ] 23] waip@,  DTIOE 11 N,
WBWE [7 22] N, Wi/DQ [13] W%/W}(z)
N.C.[8] 21 CAS N.C. [15] il
RAS [9] 20] N.C. A8 17] A6
A8 [10 [79] A0 A5 19 At
P Vee J21]
A6 [11] 18] A1 = A7
o ] a2 A3 |23
As [12] 1 A1 25 A2
A4 [13] [16] A3 N.c. |27 A0
vee [14] 15] A7 28 CAS
DIP & SOJ zp
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KMM48256/KMM58256

MEMORY MODULES

256K x 8 Bit DRAM SIP and SIMM Memory Modules

FEATURES

® 262,144 x 8-bit Organization
* Performance range:

trac teac tre
KMM48256-12 120ns 60ns 230ns
KMM58256-12 120ns 60ns 230ns
KMM48256-15 150ns 75ns 260ns
KMM58256-15 150ns 75ns 260ns

* Page Mode capability: KMM48256 and KMM58256
o CAS-before-RAS Refresh capability

* RAS-only and Hidden Refresh capability

e TTL compatible inputs and outputs

* Single +5V*10% power supply

® 256 cycles/4ms refresh

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The Samsung KMM48256 and KMM58256 are
256K x 8 dynamic RAM high density memory modules.
Samsung’s 256K x 8 memory modules consists of eight
KM41256AJ DRAMs in 18-pin PLCC packages mount-
ed on a 30 pin glass-epoxy substrate. A 0.22,F
decoupling capacitor is mounted under each DRAM.

The 256K x 8 DRAM modules are available in two
package styles. The KMM48256 is SIPs with leads suita-
ble for through hole mounting or for mounting in a sock-
et. The KMM58256 is SIMMs with edge connections and
are intended for mounting into 30 pin edge gonnector
sockets.

PIN CONFIGURATION

- O
%%ga g Vee(t]
CAs © TAs|2]
woo pa1}3]

'I_,_lo Iﬁﬂ A0 EJ
SE o — 1[5
|__[opat | Jrooos oazls]
1 azf7]
,_E— 0 A3lg]
S opaz [tH—] vss|9]
‘ - — pQ3lig
— A4t
‘ .):—io ;;E Asfiz
’ || opes | [opar PIN NAMES 0Q4fi3)
Asfid
| [ ie ] Pin Name Pin Function A7)
— pasfig]
DQ8 .

L___ DQ4 ] Ac-As |Address Inputs nsfi7]
DQ Data In/Out Y
W  |Read/MWrite Input NCHig
— 120

PART NUMBERS RAS |Row Address Strobe

KMM48256-12 | 120ns | SIP | Page Mode CAS |Column Address Strobe
KMM48256-15 | 150ns | SIP Page Mode Vec  |Power (+5V)
KMM58256-12 | 120ns | SIMM | Page Mode Vss Ground
KMM58256-15 | 150ns | SIMM | Page Mode N.C. |No Connection
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KMM48256/KMM58256 MEMORY MODULES

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin, Vour -1to +7.0 \"
Voltage on Ve supply relative to Vss Veé -1to +7.0 \
Storage Temperature Tstg -55to +150 °C
Power Dissipation Po 8 w
Short Circuit Output Current los 50 mA

*Note: Permanent device damage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. Functional opera-
tion should be restricted to the conditions as detailed in the operational sections of this data sheet.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voltages referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 \
Ground Vss 0 0 0 \)
Input High Voltage Viu 24 — Vec+ 1 \
Input Low Voltage Vi -1 — 0.8 Vv

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min | Max | Units
OPERATING CURRENT* KMM48256-12, KMM58256-12 | — 600 mA
(RAS and CAS cycling; @tac=min) KMM48256-15, KMM58256-15 | " — | 520 | ma
STANDBY CURRENT _ oo — | 2% | ma
(RAS-CAS =V, after 8 RAS cycles min)
RAS-ONLY REFRESH CURRENT* KMM48256-12, KMM58256-12 | — 520 mA
(CAS =V, RAS cycling @tac=min.) KMM48256-15, KMM58256-15 | — | 480 | mA
PAGE MODE CURRENT* KMM48256-12, KMM58256-12 | - 440 mA
(RAS = Vi, CAS cycling; @tec = min) KMM48256-15, KMM58256-15 | " — | 360 | mA
C—L_SEBEFORE-m REFRESH CURRENT* | KMM48256-12, KMM58256-12 | - 520 mA
(RAS cycling; @tac = min) KMM48256-15, KMM58256-15 | — | 480 | mA
INPUT LEAKAGE CURRENT (A.ny input, 0<Vin<5.5V, e —80 80 A
Vee =5.5V, Vss =0V, all other pins not under test =0 volts.)
OUTPUT L'EAI.(AGE CURRENT ot 10 10 A
(Data out is disabled, OV <Vour<5.5V, Vcc =5.5V, Vgs =0V)
OUTPUT HIGH VOLTAGE LEVEL (lon= —5mA) Von 24 — \
OUTPUT LOW VOLTAGE LEVEL (lo. =4.2mA) VoL — 0.4 \"

*NOTE: lccy, lecs, lccs and lces are dependent on output loading and cycle rates. Specified values are obtained with
the output open Icc is specified as average current.
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KMM48256/KMM58256 MEMORY MODULES

CAPACITANCE (t.=25°c)

Parameter Symbol Min Max Unit
Input capacitance (Ao — Ag) Ca — 56 pF
Input capacitance (RAS) Cras — 64 pF
Input capacitance (CAS) Ceas — 64 pF
Input capacitance (W) Cw — 64 pF
Input capacitance (DQ; — DQg) . Coa —_ 17 pF

AC CHARACTERISTICS (0°C<Ta<70°C, Voo = 5.0V + 10%. See notes 1,2
STANDARD OPERATION

T
KMM48256-12 KMM48256-15
Parameter Symbol | KMM58256-12 KMMS8256-15 | ynit | Notes

Min Max Min Max

Random read or write cycle time tac 230 260 ns
Access time from RAS trac 120 150 | ns 3,4
Access time from CAS teac 60 75 | ns 3,5
Output buffer turn-off delay time torr 0 30 0 40 ns 6
Transition time (rise and fall) tr 3 50 3 50 ns

RAS precharge time tre 100 100 ns

RAS pulse width tras 120 | 10,000 | 150 | 10,000 | ns

RAS hold time trsH 60 75 ns

CAS precharge time (all cycles except page mode) | tcen 50 60 ns

CAS pulse width ‘ tcas 60 | 10,000 75 | 10,000 | ns

CAS hold time tesn 120 150 ns

RAS to CAS delay time trco 25 60 25 75 | ns 4
CAS to RAS precharge time tere 10 10 ns

Row address set-up time tasr 0 0 ns

Row address hold time tran 15 15 ns
Column address set-up time tasc 0 0 ns
Column“addréss”hold timew o ‘ 7 %tcAH 20 ‘ o 25 ns
Column address hold time referenced to RAS tar 80 100 ns

Read command set-up time taes 0 0 ns

Read command hold time referenced to CAS treH 0 0 ns

Read command hold time referenced to RAS then 20 20 ns

Write command set-up time twes 0 0 ns

Write command hold time twen 40 45 ns

Write command pulse width twe 40 45 ns

¢ SAMISUNG R
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KMM48256/KMM58256

MEMORY MODULES

STANDARD OPERATION (Continued)

'KMM48256-12 | KMM48256-15
Parameter Symbol | KMM58256-12 | KMM58256-15 | ynits | Notes
Min Max Min Max
Write command to RAS lead time tawe 40 45 ns
Write command to CAS lead time towe 40 45 ns
Data-in set-up time tos 0 0 ns
Data-in hold time ton 40 45 ns
Write command hold time referenced to RAS twer 100 120 ns
Data-in hold time referenced to RAS tonr 100 120 ns
Refresh period (256 cycles) trer 4 4 | ms
CAS setup time (CAS-before-RAS refresh) tesr 25 30 ns
CAS hold time (CAS-before-RAS refresh) ter 55 60 ns
RAS precharge to CAS active time trec 20 20 ns
Page mode cycle time tec 120 145 ns
CAS precharge time (page mode only) tee 50 60 ns
NOTES
1. An initial pause of 100us is required after power-up 4. Operation within the tgcp (Max) limit insures that

followed by any 8 RAS cycles before proper device
operation is achieved. Before using the internal
refresh counter, 8 CAS-before-RAS refresh initializa-
tion cycles are required (instead of 8 RAS cycles).

. Vi (min) and V,. (max) are reference levels for

measuring timing of input signals. Transition times
are measured between Vy, (min) and V. (max), and

are m

are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads and

100pF.

5.
6.

trac (Max) can be met, tacp (Max) is specified as a
reference point only. If tgcp is greater than the
specified tacp (Max) limit, then access time is con-
trolled exclusively by tcac.

Assumes that trcp>taco (Max).

This parameter defines the time at which the output
achieves the open circuit condition and is not
referenced to Vo Or Vo.
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KMM48256/KMM58256

MEMORY MODULES

TIMING DIAGRAMS

READ CYCLE
tRC
tras
AAS ViH— 3 t s \
RAS AR N
ViL— St Jz
tesH trp
trco tRsH = tcrRp—
} tcas
T o R /]
CAS Vi— 4
tRAH tasc tcam teen
tAsR—= ~—| e
ViH— ROW COLUMN )
A Vi— ADDRESS ADDRESS
tRRH—=1
L—tﬂcs tRcH
w ViL— ‘0’6‘
tcac
trac ——‘ ~— toFF
VoH— | -
a o OPEN < [ S —

VoL—

WRITE CYCLE (EARLY WRITE)

trRc
tRas
— ViH— N p
RAS V:C— S( tar ,41 \
tesH f tRp ——=t
trCD tRsH pe— tCRP—=
_ ViH— tcas 3
CAS v:':_ )\ \ / /
tepn
tasr tRAH tasc tcaH
ViH— ROW COLUMN Y
A ViL— ADDRESS ADDRESS
towl:
- twes = f=—twCH =
1) \NAANAANAANAANAANN \ANNSNAAAAAAAANNNN N
- o m R XX
trRwiL .—_II
twer
tos —= f=— tDH —==f
Viri— OOCXXRXX XXX XXXXXXY VALID XXXXXXXRXXRXRR XX XTR LRI XLXXHK
° TR0, % % % % 0% % e 0 DATA BB KKKP
- tDHR
VoH—
Q VoL: QOPEN

m DON'T CARE
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KMM48256/KMM58256 MEMORY MODULES

TIMING DIAGRAMS (Continued)
PAGE MODE READ CYCLE

tras
mAs  ViH- e tag o] zf !\-
Vie— )
| tcsH y tRSH t— tRP —=]
tpc ]
t=— tRCD top-— t~—~ tcrp

<
»
=
I
I
vl

__ tcas f—— 1CASj
Vie — tRAH 1
== tcAH tcan
tasr tasc tasc L tasc

T

A ViH— ROW coL coL ST

MO 255 255 QRSB

tcac— tcac
torFr
trac ]

VoH—
Q OH OPEN

VouL—

VALID

VALID VALID
DATA ~—tRCs DATA DATA
tRcs —‘1 F—— tRCH =

2

v XK Y ) R

S|

PAGE MODE WRITE CYCLE

tras
RAS !
f—— tRgH——= trP
be—tcas — tcrp
ors /
tcaH
tasc
coL
A ADD
tweH
— towL
w
f=— twp —=f
tRwL
pe— toH
VALID
b DATA

DON'T CARE

Z
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KMM48256/KMM58256 MEMORY MODULES

TlMING D|AGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
NOTE: W=DON'T CARE, Ag=V,_or V,, CAS =V,
tRC

RAS ViH— S

ViL—
= tRAK trP
——1 tASR =
PR TURE 0060”0 070" "0 0 0.9 .0'0'0'0'0'0'0'0'0‘0'0'0

] v.v.v.v.v.v.v.v.v.v.v.v.v’v.v.v.v'v.v.v.v 5
i XSRS N N 00,0099

ba Von—
VoL—

CAS-BEFORE-RAS REFRESH CYCLE
NOTE: ADDRESS, W=DON'T CARE

OPEN

trc

tRp

tRas

tCSR——f tCHR—— tRPC—
CAS ViH —
ViL— 2

VOH —
OPEN
[a]e} VoL—

HIDDEN REFRESH CYCLE

tRe tRc
tRas = tRp——= tRas tRP

ViH— taR 2 p

s " N / N \
-
—_‘QRSH = ‘CHR " ‘CRP
~—1rcD tcas

ViH— \
CAS

e o NX /7

tasr tcaH —ortcPN

1Asc->-i =

- L 70.0.9.0.0.0.0.0.90.9.9,v,v,vararavav vavavaravaravavavararg-qvere aver
s Aooress . Soonees JKOOXRRXAKOAAENE
[
—" tacs L—-
w ViH—
Vil
tRRH
fRAC —1 torr
'———tcw———
ba Vor-— OPEN ¢ VALID DATA ‘
VoL— Y )

m DON'T CARE
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KMM48256/KMM58256 MEMORY MODULES

PACKAGE DIMENSIONS

KMM58256 (256K x 8 SIMM) Units: Inches (millimeters)
3500 (88.90) 4
3.234 (82.14)
MAX
0.133 (3.38) e =
R0.067(1.70) 0.125 DIA. +0.002 2
a__ MAX (3.18+0.051) z
23g 8
%T@ o|
T Il Hﬂﬂﬂﬂ_ﬂ[—lﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ4<]
0.080 (2.03)——| 0.065 (1.65)
't—] -] L—o.om (1.78) 0100254 | l_,_ MIN l

0.300 (7.62)

Tolerances: +0.005 (0.13) unless otherwise specified

0.200 (5.08)
MAX

L
0.047 (1.19)
0.053 (1.35)

KMM48256 (256K x 8 SIP)

3.100 +0.005 (78.74 +0.13)
0.200 (5.08)
MAX

«I 0.020 +.002 L0.051 +.005 _4 l__OJOO +.005 0.010+.002
(1.30x0.13) (2.54 +0.13) (0.25+0.05)

(0.51 £0.05)

0.650(16.51) MAX
125 (3.18) MIN

0
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KMM49256/KMM59256

MEMORY MODULES

256K x 9 Bit DRAM SIP and SIMM Memory Modules

FEATURES

* 262,144 x 9-bit Organization

* Ninth device has separate D, Q and CAS for Parity
applications.

¢ Performance range:

GENERAL DESCRIPTION

The Samsung KMM49256 and KMM59256 is 256K x 9
dynamic RAM high density memory modules. The ninth
bit is generally used for parity and is controlled by
CASq. Samsung’s 256K x 9 memory modules consists

of nine KM41256AJ DRAMs in 18-pin PLCC packages

thac teac tac mounted on a 30 pin glass-epoxy substrate. A 0.22,F

KMM49256-12 120ns 60ns 230ns decoupling capacitor is mounted under each DRAM.
KMM59256-12 120ns 60ns 230ns The 256K x 9 DRAM modules are avaiiabie in two
KMM49256-15 150ns 75ns 260ns package styles. The KMM49256 is SIPs with leads suita-
ble for through hole mounting or for mounting in a sock-

KMM59256-15 150ns 75ns 260ns et. The KMM59256 is SIMMs with edge connections and

are intended for mounting into 30 pin edge connector
sockets.

¢ Page Mode capability: KMM49256 and KMM59256
» CAS-before-RAS Refresh capability

* RAS-only and Hidden Refresh capability

e TTL compatible inputs and outputs

¢ Single +5V+10% power supply

* 256 cycles/dms refresh

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION

Ao-Ag O—— O
S o S —— vee [1]
RS ot —— —— — sz
W o T R 1 - DQ1
T o — A1[5
: pa1 ‘L + D@5 oanlel
Eﬂ 1 el A2 %
e BEs DQ6 A3 |8
,,l,, DQ2 ,} A vals
i o . uﬂ Da3|io)
W‘p:a-_r{oooa e = P—oom A
HH g A5 [12)
i i DQ4 [13
| ;
P | A6 [14
:ﬁ_ Looc L s PIN NAMES b
o { ] Pin Name Pin Function DQs (16]
D9 i A8
CAS9 o+———] Q9 AcAs |Address Inputs nclig
Dy Data In NCfi
—
Qg | Data Out pas|0
DQ Data In/Out
w Read/Write Input
RAS |Row Address Strobe
PART NUMBERS CAS |Column Address Strobe
KMM49256-12 | 120ns | SIP Page Mode CAS, |[Column Address Strobe
KMM49256-15 | 150ns | SIP Page Mode Veo Power (+5V)
KMM59256-12 | 120ns | SIMM | Page Mode Vss Ground
KMM59256-15 | 150ns | SIMM | Page Mode N.C. |No Connection

*For parity bit
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KMM49256/KMM59256

MEMORY MODULES

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin, Vour ~-1to +7.0 \%
Voltage on Vcc supply relative to Vss Vee -1to +7.0 \"
Storage Temperature Tsig -55to +150 °C
| Power Dissipation Po 9 w
Ehon Circuit Output Current los 50 mA

*Note: Permanent device damage may occur of ABSOLUTE MAXIMUM RATINGS are exceeded. Functional opera-
tion should be restricted to the conditions as detailed in the operational sections of this data sheet.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATlNG COND'T'ONS (Voltages referenced to Vgs, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vec 45 5.0 5.5 \Y
uG“round o VVss 0 0 6 \
CInput High Voltage | Vi 24 — ] Voot v
Input Low Voltage Vi -1 — 0.8 I \Y
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min | Max | Units
OPERATING CURRENT* KMM49256-12, KMM59256-12 - 675 mA
(RAS and CAS cycling; @trc = min) KMMA9256-15, KMM59256-15 | — | 585 | ma
STANDBY CURRENT . e — e | ma
(RAS-CAS = V4 after 8 RAS cycles min)
RAS-ONLY REFRESH CURRENT* KMM49256-12, KMM59256-12 — 585 mA
(CAS=Vw RAS cycling; @trc=min) KMM49256-15, KMM59256-15 | — | 540 | mA
PAGE MODE CURRENT* KMM49256-12, KMM59256-12 - 495 mA
(RAS =V, CAS cycling; @tec=min) KMM49256-15, KMM59256-15 foos — 405 mA
@BEFORE-R‘P@ REFRESH CURRENT* | KMM49256-12, KMM59256-12 | - 585 mA
(RAS cycling; @tac =min) KMM49256-15, KMM59256-15 | - — | 540 | mA
INPUT LEAKAGE CURRENT (D, CAS, input, 0<V <55V, N _10] 10 |
Vee =5.5V, Vss =0V, all other pins not under test =0 volts.)
INPUT LEAKAGE CURRENT (A, RAS, CAS, W inputs, 0<Vin<5.5V, s _o0 | 90 ”;ﬁ
Vcc =5.5V, Vgs =0V, all other pins not under test =0 volts.)
QUTPUT LEAKAGE CURRENT (DQ, Qg, Data out oL 10 10 WA
is disabled, OV <Vour<5.5V, Vec =5.5V, Vgs =0V)
OUTPUT HIGH VOLTAGE LEVEL (lon= —5mA) Vou 24 — \
OUTPUT LOW VOLTAGE LEVEL (lo. =4.2mA) VoL — 0.4 \

*NOTE: lcc, locs, lecs and Iccs are dependent on output loading and cycle rates. Specified values are obtained with
the output open Icc is specified as average current.
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KMM49256/KMM49257
KMM49256/KMM59256 MEMORY MODULES

CAPACITANCE (1.=25°C)

Parameter Symbol Min Max Unit
Input capacitance (A; — Ag) Ca — 63 pF
Input capacitance (RAS) Cras — 72 pF
Input capacitance (CAS) Ceas _ 64 pF |
Input capacitance (W) Cw — 72 pF
Input capacitance (CAS,) Ccass — 10 pF
—Iinbapacitance (Do) Coo — 7 pF
| Input capacitance (DQ:-DQs) Coa — 17 pF
‘Output capacitance (Q) Cas — 10 pF

AC CHARACTERISTICS (0°C<T,<70°C, Voo =5.0V + 10%. See notes 1,2)

y KMMA49256-12 | KMM49256-15
Parameter Symbol KMM59256-1727<77l§!\lf|!59256-!54 Unit | Notes
Min Max Min Max
Random read or write cycle time tre 230 260 ns
Access time from RAS trac 120 150 | ns 3,4
Access time from CAS tcac 60 75 | ns 3,5
Output buffer turn-off delay time torr 0 30 0 40 | ns 6
Transition time(rise and fall) tr 3 50 3 50 ns
RAS precharge time tre 100 100 | ns
RAS pulse width |t 120 | 10,000 | 150 | 10,000 | ns
RAS hold time R thsw 60 75 ns
CAS precharge time (all cycles except page mode) | tcen 50 60 ns
CAS pulse width toas 60 | 10,000 75 | 10,000 | ns
CAS hold time tesH 120 150 ns
RAS to CAS delay time trco 25 60 | 25 75 | ns 4
CAS to RAS precharge time tere 10 10 ns
Row address set-up time tasr 0 0 ns
Row address hold time tran | 15 15 ns
Column address set-up time tasc 0 0 ns B
Column address hold time tcan 20 25 ns
I Column address hold time referenced to RAS tar 80 100 ns ]
Read command set-up time trcs 0 0 ns
Read command hold time referenced to CAS treh 0 0 ns
Read command hold time referenced to RAS tra 20 20 ns ]

¢ SAMSUNG

Electronics



KMM49256/KMM59256

MEMORY MODULES

STANDARD OPERATION (Continued)

KMM49256-12 | KMM49256-15
Parameter Symbol | KMM59256-12 | KMM59256-15 | ynits | Notes
Min Max Min Max

Wnte command set-up time twes 0,_, 0‘_ ns

Write comr;I;rE hc;lic;t:me o twen e 40‘ 45 ns ]
W;}i;(;;ﬁmand pulse width - twp 740 45 ns

Wme command to RAS lead tnme tawe 40 B 45 ns |
Write conﬁa;\gto CAS Iéad time B 7 towL | a0 ) 45 ns | N
7 D:;iaiamsret -up time o tos 0 0 | ns

Data-in hold time ton 40 45 i ns |
\lr\rliriltievciommand hoTc; time referenced to RAS twer 7 100 o 120 725717 |
Data-m holditTrinWeﬁreferenced io RAS town 100 150 1 N ns

Refresh perlod (256 cycles) trer 4 4 | ms B
CAS setup time (CAS-before-RAS refresh) tsn | 25 30 ns |
CAS hold time (CAS-beforeRAS refresh) ltem | 55| | 60| s ||
RAS precharge iSEXsﬁ;éuve tlme » trec } 20 20 ns

Page mode cycle time tec 120 145 i ns |
CAS precharge time (page modgﬂy) - ter 50 60 ns

NOTES

1. An initial pause of 100us is required after power-up 4. Operation within the tacp (max) limit insures that

followed by any 8 RAS cycles before proper device
operation is achieved. Before using the internal
refresh counter, 8 CAS-before-RAS refresh initializa-
tion cycles are required (instead of 8 RAS cycles).

. Viu (min) and V,. (max) are reference levels for

measuring timing of input signals. Transition times
are measured between Vi, (min) and V) (max), and
are assumed to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads and

100pF.

trac (Max) can be met, tgep (Max) is specified as a
reference point only. If tgcp is greater than the
specified tpcp (Max) limit, then access time is con-
trolled exclusively by tcac.

. Assumes that trcp>trcp (Max).
. This parameter defines the time at which the output

achieves the open circuit condition and is not
referenced to Von or Vo..

¢ SAMSUNG
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KMM49256/KMM59256 MEMORY MODULES

TIMING DIAGRAMS

READ CYCLE
tRe
tRAS
ERE ViH— b t / \
RAS AR
Vie— S[ Jz \
tcsH trp
trco tRsH f—— tcRp —=
tcas
Vin—
CAS Vi \ \t J( /
tRAH tasc tcan —1cPN
tASR —=| ——' - I
Vi— ROW COLUMN Y
A Vi ADDRESS ADDRESS
tRRH—=
l~—trcs—— = tRCH
Vik— XXX X XXX XXX W
w vi— BEAKBESEKEK)
f——tcac
trac — ! e toFF
VoH— r VALID &
Q Vo':_ OPEN DATA
WRITE CYCLE (EARLY WRITE)
trc
tras
e ViH— R
RAS Vi SL taR ,ﬁ
tesH I trRP
trco tRSH pe— tCRP
__ ViH— tcas
CAs Vi \r / /
fa———tceN
tasr tRAH tfc-1 tcaH
A ViH— ROW COLUMN
Vi— ADDRESS ADDRESS
tewt
f=-twCs = (= tWCH -1
w Vie— Z £
tRwL
twer -
1D —=f fj=—  f=—tpH —=]
Vin— XXX XXX XXX XX XERERR VALID
D
Vi XXKXKOBEOBEOKOOENN,  oata -
toHR
VoH—
Q VoL_ OPEN

MDON'T CARE
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KMM49256/KMM59256 MEMORY MODULES

TIMING DIAGRAMS (Continued)
PAGE MODE READ CYCLE

tRAs
RAS le— te—— AR 4% ﬁ {\-
L— »
tesH e tRSH————= |=— tRP—=]
tee
l~— tRCD tCP-=] torp
— tcAs ——=f ~—tcas
CAS ViH —
ViL — tRAH 7 i
t=—ei tcAH tCAH
tasr tasc ni_| h
A ViH— ROW coL coL ¥
ViL— ADD ADD ADD
tcac—=— tcac
' torr
Rac -1 toFF torF
VoH—
Q VOH OPEN { —
OL— VALID VALID VALID t
DATA —trcs DATA DATA - RRH
tacs ——1 — tRCH —==— tRCH
Ly -
R e g ’
W
ViL—
PAGE MODE WRITE CYCLE
tras
ViH— f ot
RAS IH AR ———=={
Vie— N - b ‘
tcsH : le—— tRSH——== RP
PC
[=—tRcD tcas—=1 f=tcpP={ ~——tcas f—tcas —= tcrp
o | Y ﬁ
le—=]tcaH
coL
A ADD
tweH
l— tewL
w
Z
p— twp —=f
tRwL
.._loH._.1
D YXOOONX X 0;0;0;0;0;0‘0‘0‘0‘0;0;
ViL— WAXXXX) 0707070076074 '6's

mDom CARE
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KMM49256/KMM59256

MEMORY MODULES

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
NOTE: W=DON'T CARE, Ag=V,_or Viy, CAS=Vj4
|

R

|

C

tRAS

|
RAS ViH— \
v __
|
t t
e —
VIH— ’v.v.v.v’v.v‘v.v’v.v.- ’v‘v’v.V’v.vov‘v.v‘vov’v.v’v"’v.v’v '.V’V’V'v’v’v'vov’v’v’v’v.v.
A Vi YOO AR LAAKIAS
oa Vou- OPEN
VoL—
CAS-BEFORE-RAS REFRESH CYCLE
NOTE: ADDRESS, W=DON’'T CARE
trc
} tRas
Sra ViH -
RAS ViL—
tcsR—— tCHR——
ViL—
pQ \\//Z: N OPEN
HIDDEN REFRESH CYCLE
tre —tRC )
tras r—tRP—= tRAS f—»—tnpﬁ-
J— ViH— \ AR s p jt_—)
RAS th \ Z S I _\
= tRsH —=] tcHr tcrp
trco tcas
o —
o N 7, B
tasm tcaH =—1tcpPN
T tasct=~ =
ViH— ROW XXX XA/
A Vi ADDRESS Y% c‘a’A’:’A’a’o?o’c’c‘o.‘o?0?0?0’0?020.0’0’0’0’0’ O
—-1 tres =1
—_ ViH—
w Vit— ;
—tRAC |
toac——] |
VOH—
ple VoL OPEN %k VALID DATA }___.

m DON'T CARE
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KMM49256/KMM59256 MEMORY MODULES

PACKAGE DIMENSIONS

KMM59256 (256K x 9 SIMM) Units: Inches (millimeters)
3,500 (88.90)
3.234 (82.14)
0133 (3.38)——{ |
: ) X
= RO";AGLQJO’ s1000874 MA 0.125 DIA =0.002 (3.18  0.051) ‘1
= § ; \\ g E
; < ? S 1€ {} ’8‘. =
3|3 T‘f ’(% I | °
o , —
‘ | HiniNINininininininininininininininininininisininininininin J—l
0.080 (2.03)——] i
- —J L————o,om (1.78) 7-—4’ l——~o,1oo (259) 09—%}&} '

0.300 (7.62)

0.200 (5.08)
! MAX

Tolerances: +0.005 (0.13) unless otherwise specified

l_'oon (1.19)
0.053 (1.35)

3.100+ 0.005(78.74 + 0.13) 0.200 (5.08)
MAX

5
2%
31=
©
o
0 125 (3 18) 0.020 = .002 LO 051 +.005 0 100 +.005 0.010 +.002
MIN (0.51 £0.05) (1.30£0.13) (254*013) (0.25 + 0.05)
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KMMA481000A/KMM581000A MEMORY MODULES

1M x 8 Bit DRAM SIP and SIMM Memory Modules

FEATURES GENERAL DESCRIPTION
* 1,048,576 x 8-bit Organization The Samsung KMM481000A and KMM581000A are
* Performance range: 1M x 8 dynamic RAM high density memory modules.
Samsung 1M x 8 memory modules consist of eight
trac teac tac KM41C1000AJ DRAMSs in 20-pin SOJ packages mount-
KMM481000A-8 80ns 20ns 150ns gd ona 30‘p|n glass-epoxy substrate. A 0.22uF decoup-
ing capacitor is mounted under each DRAM.
KMM581000A-8 80ns 20ns 150ns . .
The 1M x 8 DRAM modules are available in two pack-
KMM481000A-10 | 100ns | 25ns 180ns age styles. The KMM481000A is SIP with leads suita-
KMM581000A-10 100ns 25ns 180ns ble for through hole mounting or for mounting in a
socket. The KMM581000A is SIMM with edge connec-
* Fast Page Mode capability tions and is intended for mounting into 30 pin edge con-
* CAS-before-RAS Refresh capability nector socket.
* RAS-only and Hidden Refresh capability
¢ TTL compatible inputs and outputs
* Single +5V+10% power supply
* 512 cycles/8ms refresh
¢ JEDEC standard pinout
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS
. — O
Ag};i Vee [1]
CAS o 7_ cAs [7]
o- pQ1 [3]
Ao [4]
A1 5]
DQ2 [&]
A2 [7]
— — A3 E
8 — D@2 | p—1 DQ6 vss [9]
........ - — pa3 [io]
e _” 0 A4 [
|+ ____l.kooos H— |eopar A5 [17]
— pa4 [13]
L9 a6 fia]
L= pa4 | L Dpa8 A7 i8]
" T Das [i6]
A8 117
PIN NAMES v
Pin Name Pin Function NC fre]
DQ6 [20]
Ao-Ag Address Inputs W B
DQ Data In/Out Vss [22]
w Read/Write Input o =
PART NUMBERS — e b
P UMB RAS Row Address Strobe Das [25]
KMM481000A-8 | 80ns|SIP |Page Mode CAS Column Address Strobe %
KMM481000A-10{100ns|SIP  |Page Mode Vee Power (+5V) Ne [28]
KMM581000A-8 | 80ns|SIMM|Page Mode Vss Ground NC [29]
30
KMM581000A-10{100ns |SIMM |Page Mode N.C. No Connection vee [ O
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Electronics



KMM481000A/KMM581000A

MEMORY MODULES

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vss Vin, Vour —-1to +7.0 \"
Voltage on Vcc Supply Relative to Vss Vee -1to +7.0 Vv
Storage Temperature Tstg -55to +150 °C
Power Dissipation Po 48 mwW
Short Circuit Output Current los 50 mA

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 \"
Ground Vss 0 0 0 \)

| ljput High Voltage Viy 2.4 — 6.5 Y
Input Low Voltage Vi -1.0 — 0.8 v

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

Parameter Symbol | Min | Max | Unit

Operating Current* KMM481000A-8, KMM581000A-8 | — 560 mA
(RAS and CAS Cycling @trc =min) KMM481000A-10, KMM581000A-10 cer — | 480 | mA
Standby Current
(RAS=CAS =V, locz 16 | mA
RAS-Only Refresh Current* KMM481000A-8, KMM581000A-8 I — 560 mA
(CAS = V5, RAS Cycling @trc=min) KMM481000A-10, KMM581000A-10 ccs — 480 | mA
Fast Page Mode Current* KMM481000A-8, KMM581000A-8 | — 400 mA
(RAS =V,, CAS Cycling @tpc = min) KMM481000A-10, KMM581000A-10 cos — 320 | mA
Standby Current _
(RAS = CAS = Voo - 0.2V) lecs 8 | mA
CAS-Before-RAS Refresh Current* KMM481000A-8, KMM581000A-8 | — 560 | mA
(RAS and CAS Cycling @trc = min) KMM481000A-10, KMM581000A-10 cce — | 480 | mA
Input Leakage Current
(Any input 0<Vin<6.5V, [ -80 80 pA
all other pins not under test =0 volts)
Output Leakage Current _
(Data out is disabled, 0<Vour<5.5V lov 101 10 | wA
Output High Voltage Level _ .
(lon = — 5MA) Vox 24 \"
Output Low Voltage Level
(IOL = 42mA) VoL nd 0.4 Vv

*NOTE: lccy, lecs, locs, @and locs are dependent on output loading and cycle rates. Specified values are obtained with

the output open. lcc is specified as an average current.
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KMM481000A/KMM581000A MEMORY MODULES

CAPACITANCE (1,=25°c)

Parameter Symbol v Min Max Unit
Input Capacitance (A¢-Ag) Cini — 50 pF
Input Capacitance (RAS, CAS, W) Cinz - 60 pF
Output Capacitance (DQ;-DQg) Coa — 15 pF

AC CHARACTERISTICS 0°C<T.<70°C, Vo =5.0V = 10%. See notes 1, 2)

KMM4(5)81000A-8 | KMM4(5)81000A-10
Parameter Symbol Units | Notes
Min Max Min Max
Random Read or Write Cycle Time tac 150 180 ns
Access Time from RAS trac 80 100 ns | 3,411
Access Time from CAS teac 20 25 ns | 345
Access Tlme from Column Address taa 40 50 ns 3,11
er\iecess Tume from CAS Precharge tcea 45 55 ns 3
Vicligto Output in Low'Z tez 5 5 ns 3
Output Buffer Turn-off Delay Time - torr 0 25 0 30 ns 7
Transition Time (rise and fall) tr 3 50 | 3| 5 | ns |2
RAS Precharge Time o tre 60 70 ns
| RAS Pulse Width - toas 80 | 10,000 | 100 | 10,000 | ns
R_TS Hold »Time o tRsH 20 25 ns
| CAS Hold Time ' tosw 80 100 ns
(CAS Pulse Width o tons 20 | 10,000 | 25 | 10000 | ns
| RAS to CAS Delay Time thco % | 60 | 25| 75 ns |4
RAS to Column Address Delay Time trao 20 40 20 50 ns 1
CAS to RAS Precharge Time terp 5 5 ns
RowAd:jres;Setup Time tasr 0 0 ns
| Row Address Hold Time tran 15 15 ns
Column Address Set-up Tlme tasc 0 0 ns
Column Kadress Hold Time - toan 20 20 ns
-Column Address Hold Time Reference to RAS tar 65 75 ns 6
Column Address to RAS Lead Time. thae 40 50 ns
| Read Command Set-up Time ] s 0 0 ns
Read Commrér;dii-iield T|me Refe'renced to CAS Tt treH 0 0 ns
Read Command Hold Time Reference to RAS traH 0 0 ns
erte Command Hc;lr(rflir;e N twen 15 20 ns

& SAMSUNG

Electronics 167



KMM481000A/KMM581000A MEMORY MODULES

AC CHARACTERISTICS (continued)

KMM4(5)81000A-8 | KMM4(5)81000A-10
Parameter Symbol Units | Notes
Min Max Min Max

Write Cqmmand Hold Time Referenced to RAS twer 60 75 ns 6

Write Command Pulse Width twe 15 20 ns

Write Command to RAS Lead Time thwe 20 25 ns

Wrirte Command to CAS Lead Time towe 20 25 ns

Data-in Set-up Time tos 0 0 ns 10

Data-in H°,',q VTimg N ton 20 20 ns 10

Data-in Hold Time Referenced to RAS “toum 65 75 ns |6

Refresh Period (512 cycles) trer 8 8 ms

Write Command Set-up Time twes 0 0 ns 8

CAS Set-up Time (CAS before RAS refresh) tesn 10 10 ns

CAS Hold Time ((—.,‘-A—S before RAS refresh) tenr 25 30 ns

RAS Precharge to CAS Hold Time trec 10 10 ns

Fast Page Mode Cycle Time tec 50 60 ns

CAS Precharge Time (fast page mode) tep 10 10 ns

RAS Pulse Width (fast page mode) trase 80 | 100,000 | 100 | 100,000 ns

NOTES 8. twcs is non restrictive operating parameters. It is in-

1. Aninitial pause of 200yus is required after power-up cluded in the data sheet as electrical characteris-
followed by any 8 RAS cycles before proper device tics only. If twcs>twes(min) the cycle is an early
operation is achieved. write cycle and the data output will remain open cir-

2. Viu(min) and V,(max) are reference levels for meas- cuit throughout the entire cycle.
uring timing of input signals. Transition times are 9. Either tgcy Or tgry must be satisfied for a read
measured between Vy(min) and V,(max) and are cycle.
assumed to be 5ns for all inputs. 10. These parameters are referenced to the CAS lead-

3. Measured with a load equivalent to 2 TTL loads and ing edge in early write cycles and to the W leading
100pF. edge in read-write cycles.

4. Operation within the tgcp(max) limit insures that 11. Operation within the tgap(max) limit insures that
taac(max) can be met. tacp(max) is specified as a taco(max) can be met. tgap(max) is specified as a
reference point only. If tecp is greater than the reference point only. If tpap iS greater than the
specified tacp(max) limit, then access time is con- specified trap(max) limit, then access time is con-
trolled exclusively by tcac. trolled by taa.

5. Assumes that taco> taco(max).

6. tar, twea, tonr referenced to tpap(max).

7. This parameter defines the time at which the out-

put achieves the open circuit condition and is not
referenced to Vou or Vor.
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KMM481000A/KMM581000A MEMORY MODULES

TIMING DIAGRAMS

READ CYCLE
tdc
tRas ]
s TN X
tcsH trp
f=——1tRCD tRSH tcrp—=—
R Vin— A ' \ tcas / ; \-
cas Vi p—=—tRAD —— \ A
tasr _tfﬂq] taso—d 1 o tRAL
Vin— COLUMN VAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV AN, 'AVAY4 Y% 44
a M T 4 B L R o
—-—tlnnn——
trCs
! tRcH
w i GABE" | W
tcac
—1tRAC —— f——otOFF

toLz ———

Von— }—‘ oLz .

Q ve OPEN VALID DATA E____
L—

WRITE CYCLE (EARLY WRITE)

tRe———— —

Vig— \ tRAS
- e N ZT
trRcD o tasH Il—_%gm——_:—_‘. |
ViH— X :
s e NN / \
t——tRAD- tRAL ’
.."‘5“_1 LPA e ,% oA
A ViH— W ROW ~—COLUMN
ViL— ADDRESS _ ADDRESS _
!l towL
- twes tweH
— ViH— twe \VAVAVVAVAVAVAVAVAVAVAWAVAVAVAWAVAVAVAVAV LAV WAV AVAVAV AV, V.
W Vi B ESOONK
1R}NL %
s twer 1
tps = +=—tpH—
Vin— VA VYYD 1AV AVa AV AV AvA A aVaYaYavava e A ava AV A A"s",
: v ORI vauio oara_ RN
— toHR
Q Von— OPEN
VoL—

K] sonr oane
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KMM491000A/KMM591000A

MEMORY MODULES

TIMING DIAGRAMS (Continued)
FAST PAGE MODE READ CYCLE

RAS

CAS

P— -——tRASP — —— — ——f
e
ViL— " !

tesH
—trc
thRCD‘L
Lt

Vin— x\\k OAS
ViL—

=—t-tRAH tcan

tRsp— +— F—=tasc|
|
L
Vin— ROW
ViL— NADD D
tRAD — toac—]
taa——
terz
Von— T*
VoL—
VALID—
| DATA ‘
-—; Ftncs tncnﬂ h

ViL—

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

RAS

Z|

ViH—
ViL—

ViH—
ViL—

ViH—

ViL—

ViH—
ViL—

ViH—
ViL—

Von—
VoL—

tRASP -
f——YAR———i
\ It / [ \—
t———tcSH— L__(RSHH.J —»tRP«——l“
tpc | |
t tep t |
——tRCD tcas tcas—— ——tcAs—— (=r—tCRP——j
‘
| \\r / \
tRAH ru - tcAH—— L—Tlcm- tcan
tRAL—+—
| tast
(ASR*-i — C S— tasc—! tASC——ri|+—
Row| coL coL coL '}
AD ADD ADD ADD
tRAD tweH tweH | | tweh
|
f——towL—— l-—tCWLA—} [ tow—]
| |
LS b rye l%k
s
twe. —tWP.-+ twp
———twcR tRWL
:Ds-H —ton— tps«y-# t——toH-——| oS~ +——tpH——
: p
7 .
d

ﬁ—loﬂnﬁ-i

OPEN

-

4
)

m DON'T CARE
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KMM481000A/KMM581000A

MEMORY MODULES

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
NOTE: CAS =V, W, D=Don’t Care

trRe
tRas ‘l
— ViH—
AS V‘:— \ \—
tasr —--—lRAH-———l trp
ViH— V V V
v mow anoness. IR
Q Von— OPEN
VoL—
HIDDEN REFRESH CYCLE
tRc: trc
— tRas —4 |=—tRp—— tRas “ 1"’—‘“?*
|
e Vin— AR )
RAS Vi— \ / ‘ \'__
tRSH— [~———!CcHR- — {CRP
tRCD il tcas
CAS Vin— —taso— "N\ ‘
CAS ViL— tRAH \ X
tasr tcaH
SO | tpar
A ViR~ ROW COLUMN
ViL— ADDRESS ADDRESS
tRcs
“j‘ 1 ,
w e SKRRRRRS | |
w Vie— Y — AV.9.9.9.9.9.9.9.9.9,9.9.9.9 :
ﬁ’——lmc TGS f«-i»‘RRH H-. g—-—JOFF
CLZerf f=— —
VoH— OPEN a VALID DATA }__
Q VoL— .
CAS-BEFORE-RAS REFRESH CYCLE
NOTE: Address, W, D=Don’t Care
e —— tnc———‘~~— — —— *—-i
A f——
| __thas ) |
YV ViH— |
RAS | |
ViL— S [ \
i-——tcsta—— —-—lCHR——-{ }-lﬁp—c-:—j
— ViH— |
@ T\ / \
Q Von—, OPEN
VoL—

P oon cane
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KMM481000A/KMM581000A MEMQRY MODULES

PACKAGE DIMENSIONS

KMM581000A (1M x 8 SIMM) Units: Inches (millimeters)

3.500 (88.90)
3.234 (82.14)
0133 3.38)~—| [~ 0.200 (5.08)
R0.067(1.70) . I MAX
s X 0.125 DIA +0.02 (3.18  0.51)- X
S = L
| g2| | e
Il 38 _(}5 K{} HE
& Ix N S
Sz Tc‘ 2 S
=
8T 1
l 1 Ooooooo00000000000000000000000d J
0.080 2.03) —— |- 4] | { 7 4 0.047 (1.19)
0.300 (7.62) 0.070 (1.78) R l—‘”o.wo (254) 0.053(1.35)
2.900 (73.66) 0.080 (2.03)]
REF MIN
0.010 (0.25)
MAX

KMM481000A (1M x 8 SIP)

3.200 +0.005 (81.28 +0.13) 0.200 (5.08)
MAX

0.125 (3.18), I 00131000_2 | 0,010 002
N (o 4620.05) ° 051 (1.30) ° 100 (254 (025%0.05) ‘H“

2.900 (73.66)
| REF |

oonon

aialmt

Y

0.805 (20.45)
MAY

TOLERANCES: +0.005 (0.13) UNLESS OTHERWISE SPECIFIED
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KMM491000A/KMM591000A MEMORY MODULES

1M x 9 DRAM SIP and SIMM Memory Modules

FEATURES GENERAL DESCRIPTION
* 1,048,576 x 9-bit Organization The Samsung KMM491000A and KMM591000A are 2
¢ Ninth device has separate D, Q and CAS for Parity 1M x 9 dynamic RAM high density memory modules.
applications. Samsung 1M x9 memory modules consist of nine
* Performance range: KM41C1000AJ DRAMs in 20-pin SOJ packages mount-

ed on a 30 pin glass-epoxy substrate. A 0.22uF decoup-

trac teac tre ing capacitor is mounted under each DRAM.
KMM491000A-8 80ns 20ns 150ns The 1M x 9 DRAM modules are available in two pack-
age styles. The KMM491000A is SIP with leads suita-
KMMS91000A-8 80ns 20ns 150ns ble for through hole mounting or for mounting in a
KMM491000A-10 100ns 25ns 180ns socket. The KMM591000A is SIMM with edge connec-
KMM591000A-10 100ns 25ns 180ns tions and is intended for mounting into 30 pin edge con-
nector socket.

* Fast Page Mode capability

¢ CAS-before-RAS Refresh capability

* RAS-only and Hidden Refresh capability
¢ TTL compatible inputs and outputs

¢ Single +5V +10% power supply PIN CONFIGURATION

* 512 cycles/8ms refresh

* JEDEC standard pinout ___/O—-—-
‘ vee [T
FUNCTIONAL BLOCK DIAGRAM b
pa1[3]
A0-AQ'C Aoje]
RAS|o- A1]5]
CAS o DQ2| 6]
Wo A2f7]
|“——"] — A3[8]
- | — V, 9
RSoe= | Hobat |+ 1 DQS D;Z %
r— (=1 aaly]
> —1 N A5]112)
] e ] e PIN NAMES pasi
q: =n sof ]
= ] Pin Name Pin Function A7[1]
| pas par Ao-Ag Address Inputs D:%
B F_L_’L v DQ Data In/Out aofig
‘‘‘‘‘ pas | M DQ8 Dy Data In ne i)
- ] DQ6|20)
D9 o | Qg Data Out wiz

CAS90+—— }oqe W Read/Write Input Vss % ]
— — pa7 |23
RAS Row Address Strobe -
PART NUMBERS e “Ncf2d]
CAS Column Address Strobe | pasaf2s|
KMM491000A-8 | 80ns|SIP |Page Mode CAS, Column Address Strobe %:_: ?g
KMM491000A-10{100ns|SIP  |Page Mode Vee Power (+ 5V) -CAS9|28)
KMM591000A-8 | 80ns|SIMM|Page Mode Vss Ground *D9 @
- veels
KMM591000A-10|100ns |SIMM|Page Mode N.C. No Connection cc30l @)

* FOR PARITY BIT
** TEST FUNCTION ON PIN 24 ALSO
WILL BE AVAILABLE BY OPTION
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KMM491000A/KMM591000A MEMORY MODULES
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vss Vin, Vour —-1to +7.0 Vv
Voltage on Vcc Supply Relative to Vss Vee —-1to +7.0 v
Storage Temperature Tstg -55to +150 °C
Power Dissipation Po 5.4 mwW
Short Circuit Output Current los 50 mA

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Voltage referenced to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \"
Ground Vss 0 0 0 \Y
Input High Voltage ViH 24 — 6.5 \

Input Low Voltage Vi -1.0 — 0.8 \
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)

Parameter Symbol | Min | Max | Unit
Operating Cu_rrent* KMM491000A-8, KMM591000A-8 | — 630 mA
(RAS and CAS Cycling @tac = min) KMM491000A-10, KMM591000A-10 cer — | 540 | mA
Standby Current
(RAS=CAS =Vy) lcca — 18 mA
RAS-Only Refresh Current* KMM491000A-8, KMM591000A-8 | — 630 | mA
(CAS =V, RAS Cycling @tac=min) | KMM491000A-10, KMM591000A-10 ces — | 540 | mA
Fast Page Mode Current* KMM491000A-8, KMM591000A-8 | — 450 mA
(RAS =V, CAS Cycling @tec =min) KMM491000A-10, KMM591000A-10 cce — | 360 | mA
Standby Current
(RAS = CAS = Voo - 0.2V) lecs — | % | mA
(iS-Beforg-ﬂ_AS Refresh Current* KMM491000A-8, KMM591000A-8 | —_ 630 mA
(RAS and CAS Cycling @trc =min) KMM491000A-10, KMM591000A-10 coce — 540 | mA
Input Leakage Current
(Any input 0<Vin<6.5V, he -90 90 rA
all other pins not under test =0 volts)
Output Leakage Current | 10 10 A
(Data out is disabled, 0<Vour<5.5V oL - H
Output High Voltage Level
(IOH = - 5mA) B VOH 2.4 -_ \')
Output Low Voltage Level
(lo.=4.2mA) VoL - 0.4 \'

“NOTE: lccs, lees, lecs, and lccs are dependent on output loading and cycle rates. Specified values are obtained with

the output open. Icc is specified as an average current.
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KMM491000A/KMM591000A MEMORY MODULES

CAPACITANCE (1.=25°0)

Parameter Symbol Min Max Unit
Input Capacitance (Ap-Ag, W, CAS, RAS) Cint — 60 pF
Input Capacitance (Dg, CASq) Cine - 7 pF
Input Capacitance (DQ;-DQg) Coa — 15 pF
Output Capacitance (Qo) Cao — 10 pF

AC CHARACTLERISTICS (0°C<T.<70°C, Vo =5.0V + 10%. See notes 1, 2)

KMM4(5)91000A-8 | KMM4(5)31000A-10
Parameter Symbol Units | Notes
Min Max Min Max
Random Read or Write Cycle Time tre 150 180 ns
Access Time from RAS thac 80 100 ns | 3,4,11
Access Time from CAS teac 20 25 ns | 3,45
Access Time from Column Address taa 40 50 ns 3,11
Access;ime from CAS Precharge tcea 45 55 ns 3
CAS to Output in Low-Z towz - 5 ns |3
Output Buffer Turn-off Delay Time tore 0 25 0 30 ns 7
Transition Time (rise and fall) tr 3 50 3 50 ns 2
RAS Precharge Time tre 60 70 ns
RAS Pulse Width tras 80 10,000 | 100 | 10,000 ns
RAS Hold Time tasH 20 25 ns
CAS Hold Time tesw 80 100 ns
CAS Puise Width tcas 26 | 10,600 | 25 | 10,000 ns
RAS to CAS Delay Time trco 25 60 25 75 ns |4
RAS to Column Address Delay Time trao 20 40 20 50 ns | 11
CAS to RAS Precharge Time terp 5 5 ns
Row Address Set-up Time tasr 0 0 ns
Row Address Hold Time traH 15 15 ns
Column Address Set-up Time tasc 0 0 ns
Column Address Hold Time tcan 20 20 ns
Column Address Hold Time Reference to RAS tar 65 75 ns 6
Column Address to RAS Lead Time traL 40 50 ns
Read Command Set-up Time tres 0 0 ns
Read Command Hold Time Referenced to CAS | tacy 0 0 ns |9
Read Command Hold Time Reference to RAS tran 0 0 ns |9
Write Command Hold Time twen 15 20 ns

< SAMISUNG
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KMM491000A/KMM591000A

MEMORY MODULES

AC CHARACTERISTICS (continued)

1. Aninitial pause of 200yus is required after power-up
followed by any 8 RAS cycles before proper device
operation is achieved.

uring timing of input signals. Transition times are
measured between Vi(min) and Vi (max) and are
assumed to be 5ns for all inputs.

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

. Operation within the trcp(max) limit insures that

. Viu(min) and Vi (max) are reference levels for meas-

trac(max) can be met. tacp(max) is specified as a

reference point only. If tacp is greater than the
specified trep(max) limit, then access time is con-
trolled exclusively by tcac.

. Assumes that trcp> taco(max).

. tar, twer, tonr are referenced to trap(max).

. This parameter defines the time at which the out-
put achieves the open circuit condition and is not
referenced to Vou or Vo.

~N oo

10.

11.

12.

13.

KMM4(5)91000A-8 | KMM4(5)91000A-10
Parameter Symbol Units | Notes
Min Max Min Max
Write Command Hold Time Referenced to RAS twer 60 75 ns 6
Write Command Pulse Width twe 15 20 ns
Write Command to RAS Lead Time trwL 20 25 ns
Write Command to CAS Lead Time towt 20 25 ns
Data-in Set-up Time tos 0 0 ns 10
Data-in Hold Time town 20 20 ns 10
Data-in Hold Time Referenced to RAS tomm 65 75 ns 6
Refresh Period (512 cycles) trer 8 8 ms
Write Command Set-up Time twes 0 0 ns 8
CAS Set-up Time (CAS before RAS refresh) tesr 10 10 ns
CAS Hold Time (CAS before RAS refresh) teHr 25 30 ns
RAS Precharge to CAS Hold Time trec 10 10 ns
Fast Page Mode Cycle Time tec 50 60 ns
CAS Precharge Time (fast page mode) tep 10 15 ns
RAS Pulse Width (fast page mode) tmse | 80 | 100,000 | 100 | 100,000 | ns
NOTES 8. twcs is non restrictive operating parameters. It is in-

cluded in the data sheet as electrical characteris-
tics only. If twcs>twes(min) the cycle is an early
write cycle and the data output will remain open cir-
cuit throughout the entire cycle.

. Either tpcn Or tsrw mMust be satisfied for a read

cycle.

These parameters are referenced to the CAS lead-
ing edge in early write cycles and to the W leading
edge in read-write cycles.

Operation within the trap(max) limit insures that
treo(Max) can be met. tran(max) is specified as a
reference point only. If trap is greater than the
specified trap(max) limit, then access time is con-
trolled by taa.

Normal operation requires the “T.F.” pin to be con-
nected to Vss or TTL logic low level or left uncon-
nected on the printed wiring board.

When the “T.F.” pin is connected to a defined posi-
tive voltage, the internal test function may be acti-
vated. Contact Samsung Semiconductor for specific
operational details of the “test function.”
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KMM491000/KMM591000 MEMORY MODULES

READ CYCLE
tRe—— —
tRAs ———
_ ViH— "_!& tan z \
Ras ViL— - { 7
___tcsH - trp
trco- tRsH | —— tcrRp ——
. ViH— \ — —~1cas 4
CAs /
ViL— tRAD—— \
tRAL-————
t
|—tash— = tasc—] tcan
A Vin—= ROW COLUMN
ViL— ADDRESS ADDRESS
tRRH —|
tRcs ARCH
e SRR N
w
ViL— itaa

S—

tRAC —— t—i tOFF.
v }—-— terz
OH—
Q OPEN Z VALID DATA ;—__
VoL— . -

WRITE CYCLE (EARLY WRITE)

tRC
.HHG
R Vih— \
RAS N — AR
viL— N 7
S ] ——t tRp————t
t———-—tRCD tnsn————————-——L -tcrp
CAs Vin— \ \ tcas /' \
ViL—
b——— tRAD tRAL
t t
t— tASR — -Rﬁ? tasc f—- _Cﬁl
A ViH— r ROW COLUMN
ViL— \ ADDRESS 'ADDRESS J
twes
w ViH— twp
ViL—
f
'VVUH 1
11D — toH ——
ViH— v \VAVAV, VAV, 4
D 000’ X) VALID DATA
o ORERERLKN
— tDHR
VoH—
Q 4 OPEN
VoL—

m DON'T CARE
=§§sm\nsume
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KMM491000A/KMM591000A

MEMORY MODULES

TIMING DIAGRAMS (Continued)
FAST PAGE MODE READ CYCLE

e e—— —tRASP— -
- ViH— = tar— — 1
RAS ViL— - . 4y 4 [ ;
e tesH— | —tRSH - | ——tRP—
| { | {
\ | thco | trc T tce | FGTP ﬁ
I i L - teas - - tcas——] |
e Vin— ‘ X toas yf N cas ——J\ [ s W 11
ViL— — = | (o
—=rtRaH tcan tcan . ——ltcan| | \ !
tF(SF!---{ ———tasC| tasc |_tasc| ! | .
| | T L tpacd |
ViH— ROW Eﬁﬂm CoL £ co CAVAVAVAVAV AVAVAVAVAVAVAVAVAV/
A : L KKK X
ViL— %UDDJ ADD 4 ADD \_ADD X XX A‘A’t“.’."A’A’A‘A‘A’A
tRaD tcac—- tcpPa i————_‘.— tcpa | |
r‘ - E tcac—— | —tcac—— | |
— trac toFF tAa—— | tOFF ———taa—— | | \
. - tewz - | tcz — F— . — {—toFrF |
a Vo~ g Dy Vo Sty o S R
VoL— N N NLE / i
VAuDI-/LI N VALID— VALID— | (
DATA —RCH  DATA DATA ] —tRRH
——i — trcs tRCH— h Ii—k* tRCH ——
_ ViH— [ Iv‘r C
Vo XY % R
L=
FAST PAGE MODE WRITE CYCLE (EARLY WRITE)
tRASP- —]
o ViH— _<T AR ‘
RAS ViL— k ﬁ —Z
i tcsH. - E__[RSH L__ —_tRP——|
| " |
| [=teco toas toe ——tcas—] ——toxs- t~—tcrp—|
I ViH— | |
N . \ \ 2R %
l"‘”‘\L 1—7 ~=-tcAH—— tcan- ‘ tcaH |
t
¢ T RAL
tAsR—{ |4— ASS — tasC—I —+— tASC——T H»~
A Vin— ROW! coL coL coL
ViL— AD ADD ADD ADD
tRAD tweH tweH | tweH
t———‘CWL‘— towe -—-——tCWL——l
LA | BRRBRLRX
ViL— b
e ] ! f
twcr tRWL
tos-}——{ }——tDH— tos‘q —=—tDH— tps+~ ——tpH—
Vin— - AVaVAYAVAVAVAVAY,
VALID DATA ”.
D Vie— m mlALID DATA w VALID DATA %’?‘2’2’2’2"’A’
!““—‘DHR
Von—
d L
Q VoL— OPEN - §

m DON'T CARE
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KMM491000A/KM591000A MEMORY MODULES

TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
NOTE: CAS = V4, W, D=Don’t Care

tRC
—tRAS
S Ve N
tasr | [~ tRAH— tRp—————————
ViH— .v.v.v v’v \/ V’v.v.v \/ v.v’v’v‘v.v’v.v.v v.v.v v.v v.v
A ViL— ROW ADDRESS \.A‘A.t’A’A‘A A’A’A’t"."A‘A’A‘A’A’A‘A’t"."‘."”"
Q Vor— OPEN
VoL—
HIDDEN REFRESH CYCLE
tRC tRc
— tRA§ ——————=1 |=—tRP—— ~‘RAS‘_}t‘R—P:
- Vig— tAR———{
A Y -/ \ N
F———tRSH—1 toHR———————— {CRP
———tRcD tcas
e ViH— ftRAD: \
CAS ViL— tR‘::_’ \ )
~tasmr tcAH
tasct tRAL
ViH—| - ROW -
A v;L—@ ADDRESS X obRESS 4
tRcs
| 5
— ViH— i
w ViL— [y N—
‘lHAc | HIRRH toFF
fcac
teLz: r
Q Vor— OPEN @ VALID DATA )—-—
VoL—
CAS-BEFORE-RAS REFRESH CYCLE
NOTE: Address, W, D=Don’t Care
— trRc
. trp
_ Vin— trAs
RAS “w” N )
‘L———‘CSR— =—1CHR m
— ViH—
CAS Vi— \ \
a Von—, OPEN
VoL—

@ DON'T CARE
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KMM491000A/KMM591000A

MEMORY MODULES

PACKAGE DIMENSIONS
KMMS591000 (1M x 9 SIMM)

Units: Inches (millimeters)

b= e 3500(8890)— —
e 3234 (82.14)
0.133 (3.38)— |—— RO0.067(1.70) 0.125 DIA. +0.02 '___ 0.200 (5.08)
@ MAX (3.18+051) | '—M—A(X'—)
Sg 3
gl g2 L | 2k
8 xZ L Wa F g =
- § o _6} ©
8
o000 000000ooooooooooooonogon — 1 .
0.080 (2.03)- —| F } 0.047 (1.19)
0.300 (7.62) 41 '—g04070 (1.78) ‘———0.100(2.54) (LB&%E) 0.053 (1.35)
2.900 (73.66) 0.010 (0.25)
REF MAX
KMM491000A (1M x 9 SIP)
3.200 £0.005 (81.28 £0.13) 0.200 508
MAX
; H
2 { 3]
8|x
2|2 |
-3
§ H

0.125 (3.18) || 0.018+0.002 0.051+0.005 0.100 + 0.005
MIN " 0.46 £0.05) 1302013 (254+0.13)
2.900 (73.66)
REF |

TOLERANCES: +0.005 (0.13) UNLESS OTHERWISE SPECIFIED

0.010+0.002
05)

(0.25 £0.
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M DATA SHEETS
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Static RAM

Current
Capacity | Part Name | Organization s::::)d Technology | Active, mA Standby, A | Package | Remark
) Typ (max) | Typ (max)
64K tKM6165 64K'x 1 | 25/35/45 CMOs (100) (2mA) SDIP/SOJ | TBA
+tKM6165L 64K x1 | 25/35/45 CMOS (100) (100) SDIP/SOJ | TBA
tKM6465 16K x4 | 25/35/45 CMOS (100) (2mA) SDIP TBA
+tKM6465L 16K x4 | 25/35/45 CMOSs (100) (100) SDIP TBA
+tKM6865 8Kx8 |35/45/55 CMOSs (120) (2mA) SDIP TBA
+KM6865L 8Kx8 |35/45/55 CMOS (120) (100) SDIP TBA
KM6264A 8Kx8 |70/100/120f CMOS (70) (2mA) DIP/SOP Now .
KM6264AL 8Kx8 |70/100/120f CMOS (70) 2(100) DIP/SOP Now
256K *KM61257 256K x 1 | 25/35/45 CMOS (100) (2mA) SDIP/SOJ | Now
*KM61257L 256K x 1 | 25/35/45 CMOS (100) (100) SDIP/SOJ | Now
*KM64257 64K x4 |25/35/45 CMOS (120) (2mA) SDIP/SOJ | Now
*KM64257L 64K x4 | 25/35/45 CMOS (120) (100) SDIP/SOJ | Now
+KM68257P 32K x8 | 35/45/55 CMOS (120) (2mA) DIP TBA
tKM68257LP 32K x 8 | 35/45/55 CMOS (120) (100) DIP TBA
KM62256A 32K x8 |80/100/120| CMOS (70) (2mA) DIP/SOP Now
KM62256AL 32K x8 |80/100/120| CMOS (70) 2(100) DIP/SOP Now
M +tKM681000 128K x8 |70/100/120| CMOS (70) (2mA) DIP/SOP TBA
+tKM681000L 128K x8 |70/100/120] CMOS (70) 2(100) DIP/SOP TBA

*: New Product

t: Preliminary Product
11: Under Development
TBA: To Be Announced




KM6264A/KM6264AL

CMOS SRAM

8K x 8 Bit Static RAM
FEATURES

* Fast Access Time 70, 100, 120ns (max.)

* Low Standby Current: 100.A (max.)

¢ Low Data Retention Current: 50uA (max.)

* Capability of Battery Back-up Operation

¢ Data Retention Voltage: 2.0V (min.)

* Single 5V £ 10% supply

e TTL compatible inputs and outputs

* Pin compatible with 64K EPROMS

¢ Fully Static Operation

* Standard 28-pin DIP (600 mil) and 28-pin SOP
(330 mil)

¢ Common /O, Tristate Output

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM6264A/AL is a 65,536-bit high speed Static
Random Access Memory organized as 8,192 words by
8 bits. This device is fabricated using Samsung’s
advanced CMOS process.

The KM6264A/AL has an output enable input for
precise control of the data outputs. It also has chip
enable inputs for the minimum current power down
mode. The KM6264A/AL has been designed for high
speed and low power applications. It is particularly
well suited for battery backup non-volatile memory
applications.

Two versions are available,the KM6264A and
KM6264AL. The L-version is specified with lower
standby and data retention currents than the standard
version. Otherwise the two versions are identical.

PIN CONFIGURATION

] U |
[ CLOCK GEN }-{ PRECHARGE CIRCUT ] Ne. [ 28] Voo
1 [ —t— T | Az [2] 27) WE
A c
A3 o= ——Vce 73] 26) CS2
a0 © —Vss As [4] [25] Ag
Lo S As [5] 24] A9
A5 04 8 (o] (o]
motfsH—— & || 8|8 8|88 & e Bl
w X X X X A3 E @OT
A7 0——{3 o s I13] & < Bl <«
A8 o3 = a4 I R - Az [8] 21] Ao
] A1 [9] 20]CS1
a0 o= 4
a2 oD = Ao [10] 19] 10s
1104 [11] (18] 1107
T 1 T T 10, i3 0
1101 O———9 INPUT |3} 3 3
1T R o '
L
1/0g O CONTF!OLJr b b I Vss [14] Eluo4
CLOCK
cs GEN |+
2
(o=r 28 9.2 % Pin Name Pin Function
WEO——+ Ao-Ar, Address Inputs
OE WE Write Enable
CS,, CS; Chip Select
OE Output Enable
1/04-1/0g Data Inputs/Outputs
Vee +5V Power Supply
Vss Ground
N.C. No Connection
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KM6264A/KM6264AL

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS* (See Note)

Parameter Symbol Rating Units
Voltage on any pin relative to Vss Vin, Vour —0.3to Vec+0.5 Vv
Voltage on Ve supply relative to Vss Vee -05to +7.0 Vv
Power Dissipation Po 1.0 w
Storage Temperature Tstg -55to +125 °C
Operating Temperature Ta 0to +70 °C

*Note: Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at these or any other condi-
tions above those indicated in the operational sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (t.=0°C to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 \Y
Ground Vss 0 0 0 \"
Input High Voltage Viu 2.2 — Vee+0.3 v
Input Low Voltage Vi -0.3" — 0.8 v
*Note: V,. (min)= —3.0V for<50ns pulse.
DC CHARACTERISTICS
(Ta=0°C to 70°C, Vcc =5V = 10%, unless otherwise specified)
Parameter Symbol Test Conditions Device Min | Typ | Max | Units
Input Leakage Current Iy Vin =Vss to Ve 2 ;LA
~ . CS1 =V or CS2=V, or P A
Output Leakage Current Io OE = Vi, Vss<Vio< Voo 2 nA
Operating Power Supply Current | lec C81=Vu, CS2=Vi, 40 | mA
lour =0mMA
. Min Cycle, 100% Duty
Average Operating Current lec2 TS1=V,, CS2=Vm 35 70 | mA
Isg C_S-:I =V or CS2= V|L 3 mA
Standby Power Supply Current lsg1 CS1>Vec—0.2V KM6264A 1 mA
-0.3V<CS2<0.3V KM6264AL 2 100 | pA
Output High Voltage Von lon= —1.0mA 24 \"
Output Low Voltage VoL loo=2.1mA 0.4 \)
CAPACITANCE (f=1MHz, T,=25°0)*
Parameter Symbol Test Conditions Min Max Unit
Input Capacitance Cin Vin=0V — 6 pF
Input/Output Capacitance Cio Vio=0V — 8 pF
*Note: Capacitance is sampled and not 100% tested.
¢ SAMISUNG
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KM6264A/KM6264AL

CMOS SRAM

AC CHARACTERISTICS

(Ta=0°C to 70°C, Vec =5V + 10%, unless otherwise specified.)

TEST CONDITIONS

Reference Level

Parameter Value
Input Pulse Levels 0.8 to 2.4V
Input Rise and Fall Times 5ns
Input and Output Timing 15V

Output Load

1 TTL Load and C.* = 100pF

(including scope and jig capacitance)

*C.=30pF for KM6264A-7, KM6264AL-7

READ CYCLE

KM6264A-7 KM6264A-10 KM6264A-12
Parameter Symbol KM6264AL-7 KM6264AL-10 | KM6264AL-12 | ypijt
Min Max Min Max Min Max
Read Cycle Time trc 70 100 120 ns
Address Access Time taa 70 100 120 ns
Chip Select to Output tcos, tcoz 70 100 120 ns
Output Enable to Valid Output toe 35 50 60 ns
Chip Enable to Low-Z Output tiz, tz 5 10 10 ns
Output Enable to Low-Z Output toz 5 5 ns
Chip Disable to High-Z Output thz1, thzz 0 30 35 40 ns
Output Disable to High-Z Output tonz 0 30 0 35 0 40 ns
Output Hold from Address Change ton 10 10 15 ns
WRITE CYCLE
KM6264A-7 KM6264A-10 KM6264A-12
Parameter Symbol KM6264AL-7 KM6264AL-10 | KM6264AL-12 | ypit
Min Max Min Max Min Max
Write Cycle Time twe 70 100 120 ns
Chip Select to End of Write tow 60 80 85 ns
Address Set-up Time tas 0 T‘L_ 0 0 " ns
Address Valid to End of Write taw 60 80 85 ns
Write Pulse Width twe w0 60 70 ns
Write Recovery from CS1 or WE twri, twa O_T - 5 5 ns °
Write Recovery from CS2 twr2 10 15 15 ns
Write to Output High-Z twhz 0 30 0 35 0 40 ns
Data to Write Time Overlap tow 30 40 50 ns
Data Hold from Write Time ton 0 0 0 ns
End of Write to Output Low-Z tow 5 5 10 ns
¢ SAMSUNG
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KM6264A/KM6264AL CMOS SRAM

NOTES: 1.

2.

11.

twz and tonz are defined as the time at which the outputs achieve the open circuit condition and
are not referenced to the Vou Or Vo levels.

At any given temperature and voltage condition, tyz max is less than t.z min both for a given device
and from device to device.

. A write occurs during the overlap of a low CST, a high CS2 and a low WE. A write begins at the

latest transition among CS1 going low, CS2 going high and WE going low: A write ends at the earli-
est transition among CS1 going high, CS2 going low and WE going high. twe is measured from the
beginning of write to the end of write.

. tow is measured from the later of CS1 going low or CS2 going high to the end of write.
. tas is measured from the address valid to the beginning of write.
. twr is measured from the end of write to the address change. twss applied in case a write ends at

CS1, or WE going high, tws, applied in case a write ends at CS2 going low.

. If OF, CS2 and WE are in the Read Mode during this period, the I/O pins are in the output low-Z

state. Inputs of opposite phase to the outputs must not be applied because bus contention can occur.

. If CS1 goes low simultaneously with WE going low or after WE going low, the outputs remain in

high impedance state.

. Dour is the read data of the new address.
. If CS1is low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input

signals of opposite phase to the output must not be applied to them.
During this period, I/O pins are in the output state, therefore the input signals of opposite phase
to the outputs must not be applied.

TIMING DIAGRAMS
READ CYCLE (WE=Vy)

S S— X

- MM " V% ,///);7///////
- T TN
* IR E - @//7/7 7
Dour HIGHZ ( DATA VALID —

& SAMSUNG
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KM6264/KM6264L CMOS SRAM

TIMING DIAGRAMS (continued)
WRITE CYCLE (Wf CONTROLLED)

- Ty ™ AT
~ 77777 Y TTTEETTRTTINT
. T /

twHz (7) tow (9)
Dour HIGHZ "”‘ 0 ’0:0’ X O’A

WRITE CYCLE (CS1 CONTROLLED)

© X

twe

= &W K(B) tcw (4) ] A
w7 7 PARMINIINNN
7 g 4 ////////////////
On - HIGHZ — DATA VALID —
¢ SAMISUNG |
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KM6264A/KM6264AL

CMOS SRAM

TIMING DIAGRAM (Continued)
WRITE CYCLE (CS2 CONTROLLED)

|-

twe

>

X

taw

Electronics

tew (4)
S \o A
F——1as (5) tew (4) twrz2 (6)
= 4 LTI
\
twe (3)
BN LAY,
an ton (10
DN HIGH-Z DATA VALID >__
tz twHz (7) |
Dour HIGH:Z HIGH-Z
DATA RETENTION CHARACTERISTICS .=0°Cc to +70°c)
Parameter Symbol Test Condition Min Typ Max Units
CS1>Vec—0.2V
V 20 - 5.5 Vv
Vcc for Data Retention oRt CS82> Ve —0.2V or CS2<0.2V
Vor2 CS2<0.2V 2.0 — 5.5 \Y
" Vee=3.0V, CS1>Vec-0.2V, 1 50* A
A —
Data Retention Current ' G822 Vcc—0.2V or CS2<0.2V
IDRZ Vcc = 30V, CSZsOZV -_ 1 50* ;tA
Data Retention Set-up Time tsor See Data Retention 0 ns
Recovery Time tror Wave forms (below) tro* * ns
* 20pA max at Ta=0 ~ 40°C, KM6264A: 1.0mA (MAX)
** tac = Read Cycle Time
& SAMSUNG 168



KM6264A/KM6264AL CMOS SRAM

DATA RETENTION WAVEFORM (1) (CS1 Controlled)

=~ tspr—=——————Data Retention Mode

Ve _ _ _ S

DATA RETENTION WAVEFORM (2) (CS2 Controlled)

I Data Retention Mode

-0.3V<CS2<0.2V

NOTE: In Data Retention Mode, CS2 controls the Address, WE, CS1, OE and Din buffer. If CS2 controls data
retention mode, Viy for these inputs can be in the high impedance state. If CS1 controls the data
retention mode, CS2 must satisfy either CS2> Ve — 0.2V or CS2<0.2V. The other input levels (address,
WE, OE, 1/0) can be in the high impedance state.

FUNCTION TABLE

WE cs1 Cs2 OE Mode IO Pin Vce Current
X H X X Power Down High-Z Iss
X X L X Power Down High-Z lsa
H L H H Output Disabled High-Z lec
H L H L Read Dour lce
L L H X Write Din lee

¢ SAMISUNG
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KM6264A/KM6264AL CMOS SRAM

PACKAGE DIMENSIONS

28 PIN PLASTIC DUAL IN LINE PACKAGE unit: inches (millimeters)
ol e B e Bl e e e Bl e B e —_— 0 ~15°

L -/
T L o T e L LT LT T T T \L
1.465 (37.2) 0.008 (0.2) ;

MAX 0.012 (0.3)
0.145 (3.68)
‘ 0.155 (3.93)
1 0.120 (0.35)
MIN
0.1 (2.54) 0.060 (1.52) 0.014 (0.36) 0.02 (0.51)
TYP \ TYP 1 0.0022 (0.56) MIN

28 PIN PLASTIC SMALL OUT LINE PACKAGE

0.035 (0.889)

0.045 (1.143)

AAAABANBAARAAN

0.460 (11.68)

0.470 (11.94)

©) ®)

0.325 (8.255)
0.335 (8.509)

(¢]

TRCOBO0REHHEAE S 3

| 0.715 (18.16)
0.725 (18.42)

0.103 (2.62)

0.05 (1.27)
TYP

¢ SAMISUNG 100
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KM62256A/KM62256AL CMOS SRAM

32K x 8 Bit Static RAM

FEATURES GENERAL DESCRIPTION

e Fast Access Time 80, 100, 120 ns (max). The KM62256A/AL is a 262, 144 bit high speed Static

¢ Low Power Dissipation Random Access Memory organized as 32,768 words by
Standby: 0.55mW (max.) 8 bits.

Operating: 248mW (max.)
¢ Low Data Retention Current: 50.A (max.)
* Capability of Battery Back-up Operation
* Data Retention Voltage: 2.0V (min.) The KM62256A/AL has an output enable for precise con-
¢ Single 5V +10% supply trol of the data output.
e TTL compatible inputs and outputs
¢ Pin compatible with 256K EPROMS
¢ Fully Static Operation
— No clock or refresh required
¢ Standard 28-pin DIP (600 mil) and 28-pin SOP
(330 mil)
e Common 1/O, Tristate Output Two versions are available the KM62256A and
KM62256AL. The L-version is specified with lower stand-
by and data retention currents than the standard version.

This device is fabricated using advanced SST'S CMOS
technology with polysilicon resistors.

It also has a chip enable for the minimum current pow-
er down mode. The KM62256A/AL has been designed
for high speed and low power applications. It is partic-
ularly well suited for battery back up non-volatile
memory applications.

Otherwise the two version are identical.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION

| CLOCK GEN H PRECHARGE CIRCUIT ]
T T —T A [1]
[ | I | A1z 2]
A30—~{§‘L ——Vcc A7 [3]
Aso— [ 9— © — Vss As [4]
o - i - s[5}
Aeo_d} o o Ol o o |9 o
Ao | 12 a HEHFFEHE *4[8]
> o %
Ago—-9= E @ g @ g E 5 A [7]
Ao {5 z - % (8]
A13l»—1—5'L o A1 [9]
AMD———D"L %-@ E 1/0g
1104 [11] 18] 107
L1 10, [12] [77] 106
wcs)m——r?T INPUT ]I 110 CIRCUIT W 1103 [13] 18] 1105
1105© g— CONTROL COLUMN SELECT Vss [14] [15] 1104
10 1l | Ll
CLOCK
A ¢
GEN r’J é 4 Pin Name Pin Function
s 6 6 6 o J: 1y Ao ~Aqs Address Inputs
% Ao A1 A2 A9 Ao An — -
o WE Write Enable
WE —
CS Chip Select
OE OE Output Enable
10y~ 1/0g Data InputsiOutputs
Vee + 5V Power Supply
Vss Ground

& SAMSUNG

Electronics



KM62256A/KM62256AL

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS (see Note)*

Rating Symbol Value Units
Voltagé on any Pin Relative to Vgg Vin, Vour —0.3to Vec+0.5 \'
Voltage on Vcc Supply Relative to Vcc Vee -05to +7.0 \"
Power Dissipation Po 1.0 W
Storage Temperature Tstg -55to0 +125 °C
Operating Temperature Ta Oto +70 °C

*Note: Stresses greater than those listed under “Absolute Maximum Ratings’ may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at these or any other condi-
tions above those indicated in the operational sections of this specification is not implied. Exposure to ab-
solute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (Ta=0°C to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 Vv
Ground Vss 0 0 \"
Input High Voltage Viu 2.2 — Vee+ 0.5 Vv
Input Low Voltage Vi -0.3* — 0.8 \
> Note: V, (min)= — 3.0V for<50ns pulse
DC AND OPERATING CHARACTERISTICS
(Ta=0°C to 70°C, Voc =5V + 10%, unless otherwise specified)
Parameter Symbol Test Conditions Device Min | Typ. | Max | Units
Input Leakage Current I Vin=Vss to Vce 11 pA
’C_S'—'VIH or -O—E_=V|H
1 A
] Output Leakage Current lo Vio = Vss to Voo U
Operating Power Supply CS=Vy,
Current lect lour = OmMA 45 | mA
. Min Cycle, 100% Duty
Iss CS=Vmn 2 mA
Standby Power Supply _ KM62256A 1 mA
Current Ise1 CS>Vec—0.2V
KM62256AL 2 100 pA
Output Low Voltage VoL loo=2.1mA 04 \
Output High Voltage Vou | lon= —1.0mA 24 v

¢ SAMISUNG
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KM62256A/KM62256AL CMOS SRAM

CAPACITANCE (1.=25°C, Voc =5V, f=1.0 MH2)

Parameter Symbol Conditions Min Max Unit
Input Capacitance Ci Vin=0V — 6 pF
Input/Output Capacitance Cio Vio=0V — 8 pF

Note: Capacitance is periodically sampled and not 100% tested.

AC CHARACTERISTICS

(Ta=0°C to 70°C, Vcc =5V + 10%, unless otherwise specified)

TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.8 to 2.4V
Input Rise and Fall Times 5ns
Input and Output Timing 1.5V

Reference Levels

1 TTL Load and C_ =100 pF

Output Load (including scope and jig capacitance)

READ CYCLE

KM62256A-8 KM62256A-10 | KM62256A-12
Parameter Symbol | KMB2256AL-8 | KM62256AL-10 | KM62256AL-12 | ypijt

Min Max Min Max Min Max
Read Cycle Time trc 80 100 120 ns
Address Access Time taa 80 100 120 ns
Chip Select to Output tacs 80 100 120 ns
Output Enable to Valid Output toe 40 50 60 ns
Chip Enable to Low-Z Output toa 5 10 10 ns
Output Enable to Low-Z Output toz 5 5 5 ns
Chip Disable to High-Z Output tonz 0 30 35 0 40 ns
Output Disable to High-Z Output tonz 0 30 0 35 0 40 ns
Output Hold from Address Change ton 5 10 15 ns

& SAMSUNG
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KM62256 A/KM62256AL CMOS SRAM

WRITE CYCLE

KM62256A-8 KM62256A-10 | KM62256A-12
Parameter ) Symbol | KM62256AL-8 | KM62256AL-10 | KM62256AL-12 | ynit

Min Max Min Max Min Max
Write Cycle Time . twe 80 100 120 ns
Chip Select to End of Write tow 70 80 85 - ns
Address Set-up Time tas 0 0 0 ns
Address Valid to End of Write taw 70 80 85 ns
Write Pulse Width twe 55 60 70 ns
Write Recovery Time twr 0 5 5 ns
Write to Output High-Z twhz 0 30 0 35 0 40 ns
Data to Write Time Overlap tow 40 50 60 ns
Data Hold from Write Time ton 0 0 0 | ns
End of Write to Output Low-Z tow 5 10 10 ns

NOTES: 1. tcyz and towz are definded as the time at which the outputs achieve the open circuit condition and
are not referenced to the Vou or Vg level.
2. At any given temperature and voltage condition, tcuz max is less then tcz min both for a given device
and from device to device.
. WE is high for read cycle.
. Address valid prior to or coincident with CS transition low. .
A write occurs during the overlap (twe) of a low CS and a low WE.
During this period, I/O pins are in the output state. The input signals out of phase must not applied.
. CS or WE must be high during address transition.
. If OE is high, /O pins remain in a high-impedance state.
. OE is continuously low. (OE = V)

©CEONO O AW

READ CYCLE (NOTE 1,2,3,4)

X

tre ;

taa
tacs

cs XXX XXXXXX)

o }- !tcnz—-— (1)
& \ RIS

toLz - tonz-—4 (1)

——toz @ —— 77
Dout \\ VALID DATA

¥ SAMISUNG
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KM62256A/KM62256AL CMOS SRAM

TIMING DlAGRAMS(Continued)
WRITE CYCLE 1 (OE Clocked) (NOTE 5,6,7,8)

X X
BERWR
3
o -t
tas ' )
wE AW
[—__
WY )
p=——tWHZ (6) — —twp (5)- i
Dout x\\\\\\\\\\\\\\\\\d
’j//////////////////l o o

(77 AARNRN
ow ANARY »»;}

WRITE CYCLE 2 (OE Low Fixed) (NOTE 5,6,7,8,9)

twe !
Ao~ Aqs )( K
tow (@ we_|
cs
t
WE I \ twe ) /
I  p—
—twhz (6)— —tows ;
o IR K&

Din [E >

& SAMSUNG
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KM62256A/KM62256AL CMOS SRAM

DATA RETENTION CHARACTERISTICS (r.=0°C to +70°C)

(This characteristic is guaranted only for L-version)

Parameter Symbol Test Condition Min Typ Max Units
Vcc for Data Retention Vor CS>Vec—0.2v 2.0 55 \"
. Vcc = 30\/
Data Retention Current Ipr CS> Voo — 0.2V 1 50 uA
Data Retention Set-up Time tsor See Data Retention 0 ns
Recovery Time tror Wave forms (below) trc* ns

* tac = Read Cycle Time

DATA RETENTION WAVEFORM

Data Retention Mode —-—

CS>Vec-0.2v

Note: The Other inputs (Address, OE, WE, 1/0) can be in a high impedance state

¢ SAMSUNG | 196



KM62256A/KM62256AL

CMOS SRAM

PACKAGE DIMENSIONS
28 PIN PLASTIC DUAL IN LINE PACKAGE

il kX e ol Bl el o ol e B e e s Wl

L L L
[T T

o
T e T LT L L LT
1.466 (37.2)
MAX
, 0.145 (3.68)
i 0.155 (3.93)
, } 0.120 (0.35)
| ] MIN
0.1 (2.54) } 0.060 (1.52) ’ 0.014 (0.36) 0.02 (0.51)
TYP TYP | 0.0022 (0.56) MIN

28 PIN PLASTIC SMALL OUT LINE PACKAGE

0.55 (14.0)
MAX

AHHABAHAAAAAN

@) O

0.325 (8.255)
0.335 (8.509)

o

HEHEHHHBHHEHEEHE

| 0.715 (18.16)
1 0.725 (18.42)

0.103 (2.62)
0.113 (2.87)

unit: inches (millimeters)

0 ~15°

0.60 (15.24)
TYP

_/

0.008 (0.2)
0.012 (0.3

0.035 (0.889)

0.045 (1.143)

0.460 (11.68)

0.470 (11.94)

L L

0.006 (0.152)
0.008 (0.203)

& SAMSUNG
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KM6165/KM6165L

CMOS SRAM

64K x 1 Bit Static RAM
FEATURES

¢ Fast Access Time 25, 35, 45ns (max.)
* Low Power Dissipation
Standby (TTL): 3mA (max.)
(CMOS): 100.A (max.)
Operating : 100mA (max.)
e Single 5V + 10% supply
¢ TTL compatible inputs and outputs
¢ Full Static Operation
—No clock or refresh required
¢ Tristate Output

GENERAL DESCRIPTION

The KM6165 is a 65,536-bit high-speed Static Random
Access Memory organized as 65,536 words by 1 bit.

The device is fabricated using Samsung’s advanced
CMOS process.

The KM6165 has a chip enable input for the minimum
current power down mode.

The KM6165 has been designed for high speed ap-
plications. It is particularly well suited for the use in high
speed and low power applications in which battery back-

* Low Data Retention Current: 50pA (max.)
¢ Battery Back-up Operation
—2V (min.) Data Retention
¢ Standard 22-pin DIP (300mil) and 24-pin SOJ (300mil)

FUNCTIONAL BLOCK DIAGRAM

up for nonvolatility is required.

I CLOCK GEN I——-[ PRECHARGE CIRCUIT I a0l \\ Voo aol] \\ ] Voo
’ l } A1[2] 21 A15 A1 [2] 23 A15
aso— L% A2[3] 20] A14 A2(3] 22) A14
s —vee A3 Y] 1913 A3 [4] 27 A13
Ao « MEMORY ARRAY ves A4[8] 18] A12 A4 [5] 20 A12
— w —
At o5 3 128 Rows A5[6] [71a11 A5 [6] [19)NC
A12 @__ﬁ § 512 Columns as [7] _1—_6_] A10  NC[7] 18] A11
ANt s 2 A7 [8 [15] A9 A6 [E] [17] A10
A3 I3 e Dour (9] [121A8 A7 16] A9
A0 o—{S WE 19] 13) DIN  Dour [10] [15] A8
Vss {11} 112/ G5 WE [17] @G.N
Vss 13]CS
(DIP)
D o- Dr INPUT 110 CIRCUIT S00)
DATA
CONTROL COLUMN SELECT PIN NAMES
Dout ©-
Pin Name Pin Function
CLOCK A A A A A A A 9
GEN !I& “é "IM% 'Il "IS 'l& Ac-Ass Address Inputs
cs 4 4 WE rite Enabl
L A‘L1 éz }4 A5 At ;%7 AB_Ab AT0 s w e
WE ! CS Chip Select
- Din/Dour Data Inputs/Outputs
Vee + 5V Power Supply
Vss Ground
NC No Connection
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KM6165/KM6165L CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin, out -05t07.0 \Y
Voltage on V¢ Supply Relative to Vss Vee -05t07.0 Vv
Power Dissipation Pqy 1.0 w
Storage Temperature Tstg -55t0 +125 °C
Operating Temperature Ta 0to 70 °C

*Note: Stresses grater than those listed under “Absolute Maximum Rating” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operating sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (ra=o0 to 70°0)

Electronics

Parameter Symbol Min Typ Max Unit
rm%upply Voltage Vee 4.5 5.0 5.5 \"
Ground Vss 0 0 0 Vv
Input High Voltage Vin 2.2 Vee+0.3 Vv
Input Low Voltage Vit -05 0.8 \'
* Vi(min)= - 3.0V for <20ns pulse
DC AND OPERATING CHARACTERISTICS
(Ta=0 to 70°C, Vec =5V +£10%, unless otherwise specified)
Parameter Symbol Test Condition Ver Min Max Unit
Input Leakage Current Iy Vin=Vss to Vcc 2 nA
€S=V|H OI’W_E=V|L
Output Leakage Current lo Vio = Ves t0 Voo 2 uA
. Min Cycle, 100% Duty
Average Operating Current lec CS=Vy., loyr = OmA 100 mA
ISB C—S = VlH mA
Standby Power mA
Supply Current Isa1 CS>Vec—0.2V
L 100 uA
Output Low Voltage Voo lo.=8mA 0.4 v
Output High Voltage Vou lo= —4mA 2.4 \"
CAPACITANCE (f=1MHz, Ta=25°C)
Parameter Symbol Test Conditions Min Max Unit
Input Capacitance Cin Vin=0V — 7 pF
Input/Output Capacitance Cour Vour =0V — 7 pF
*Note: Capacitance is sampled and not 100% tested.
& SAMISUNG




KM6165/KM6165L CMOS SRAM
AC CHARACTERISTICS
TEST CONDITIONS (Ta=0 to 70°C, Vec =5V + 10%, unless otherwise specified)
Parameter Value
Input Pulse Level 0 to 3v
Input Rise and Fall Time 5ns
Input and Output Timing Reference Levels 1.5V
Output Load See below
Output Load(a) Output Load(b)
(for tuz, tiz, twz & tow)
+5V +5V
4800 4800
Doyt O— Dout O——
EE 2550 30pF* ;E 2550 5pF*
*Including Scope and Jig Capacitance
READ CYCLE
KM6165-25 KM6165-35 KM6165-45
Parameter Symbol KM6165L-25 KM6165L-35 KM6565L-45 Unit
Min Max Min Max Min Max
Read Cycle Time trc 25 35 45 ns
Address Access Time taa 25 35 45 ns
Chip Select to Output tacs 25 35 45 ns
Chip Enable to
Low-Z Output tz 5 5 5 ns
Chip Disable to
High-Z Output thz 0 15 0 15 0 20 ns
Output Hold from
Address Change ton 5 5 5 ns
Chip Selection to
Power Up Time teu 0 0 0 ns
Chip Desselection to
Power Down Time teo 25 35 45 ns
200
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WRITE CYCLE
KM6165-25 KM6165-35 KM6165-45
Parameter Symbol KM6165L-25 KM6165L-35 KM6565L-45 Unit
Min Max Min Max Min Max

Write Cycle Time twe 20 30 40 ns
Chip Select to
End of Write tow 20 30 40 ns
Address Set-Up Time tas 0 0 0 ns
Address Valid to
End of Write taw 20 30 40 ns
Write Pulse Width twe 20 25 35 ns
Write Recovery Time twa 0 0 0 ns
Write to Output High-Z twz 0 15 0 20 0 20 ns
Data to Write Time Overlap tow 15 20 25 ns
Data Hold from Write Time tom 0 0 0 ns
End Write to Output Low-Z tow 5 5 5 ns

TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE (Address Controlled)

trc

Address )(

—— toH

tan

Data out previous data valid Data Valid
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KM6165/KM6165L

CMOS SRAM

TIMING WAVEFORM OF READ CYCLE (CS Controlled)

Dout

Vce Supply
Current

T\

tacs:

—.f‘*"-z“——j

Note (READ CYCLE)
. WE is high for read cycle.
2. All read cycle timing is referenced from the last valid address to the first transition address.
3. At any given temperature and voltage condition, tuz(max.) is less than t,z(min.) both for a given device and from
device to device.

NO O S

(4) (5)
tHz

DATA VALID

. Transition is measured +200mV from steady state voltage with Load(b).
. This parameter is sampled and not 100% tested.
. Device is continuosly selected with CS=V,_
. Address valid prior to coincident with CS transition low.

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled)

Address

Data in

Data out

twe

tew

twr

taw

1AS—{

twp

toH

tow

3) 4

twz

3 4

Data Undefined

tow——

High-Z
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KM6165/KM6165L CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (CS Controlled)

twe
Address )( R )(
tas W
tew
cs \ 7(
taw
twe(1)
WE
tow toH
Data in Data In Valid
twz (ORC]
/! )
Data out \ Data Undefined
High-Z

Note (WRITE CYCLE)

1. A write occurs during the overlap (twe) of a low CS and low WE.

2. All write cycle timing is referenced from the last valid address to the first transition address.

3. Transition is measured +200mV from steady state voltage with Load(b).

4. This parameter is sampled and not 100% tested.

5. At any given temperature and voltage condition, twz(max.) is less than tow(min.) both for a given device and from
device to device.

6. CS or WE must be in high during address transition.

¢ SAMISUNG
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KM6165/KM6165L CMOS SRAM
FUNCTIONAL DESCRIPTION
cs WE /O PIN Supply Current Mode
H X High-Z Iss, Isg1 Not Select
L H Dour lect, lecz Read
L L Dm 'cc1, lecz Write
*Note: X means Don’t Care
DATA RETENTION CHARACTERISTICS ra=0 to 70°C)
(This characteristics is guaranteed only for L-version)
Parameter Symbol Test Condition Min | Typ | Max | Unit
Vcc for Data Retention Vor CS>Vcc-0.2v 20 55 \
Data Retention Current lor CS>Veo—0.2V 1 50 A
Data Retention Set-up Time tsor 0 nS
See Data Retention Waveforms (below)
Recovery Time tror tac* nS

*tac = Read Cycle Time

DATA RETENTION WAVEFORM

# SAMSUNG
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KM6165/KM6165L CMOS SRAM

Unit: Inches (millimeters)

PACKAGE DIMENSIONS
22-PIN PLASTIC DUAL-IN-LINE PACKAGE

1.048 (26.62) &
) ~ 0~15°

TYP
12

22
o O oo O o T s O s N s | L1 0 [
0.280 (7.112) &?Ygﬁ
O O 0.270 (6.858)
0 /
S Y S I S N S N
! 0.06 (1.524) 1!
TYP
0.008 (0.20)
0.012 (0.30)
l \ 0.150 (3.81)
lL TYP
1 0.150 3.81)
0.120 (3.05)
i
0.100 (2.54) ! 0.018 (0.457) 0.015 (0.387)
TYP | [ 1 TYP MIN

24-PIN PLASTIC SMALL OUT-LINE FORM PACKAGE

) o630 (0600
‘ 0.620 (15.75)

;—1 Y s B 113 ﬁ—r .

O1 12

S O ~

0.028 (0.71) 0.050 (1.27) 0.032 (0.81)
TYP TYP

0.290 (7.37)
0.310 (7.87)
—
0.270 (6.86)
TYP
0.322 (8.18)
TYP

I I

R.031 (0.79)
TYP

0.136 (3.45)

TYP TYP
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KM6465P/KM6465LP

CMOS SRAM

16K x 4 Bit Static RAM
FEATURE

e Fast Access Time 25,35,45ns(max.)
¢ Low Power Dissipation

Standby (TTL) :2 mA (max.)

(CMOS): 100 yA (max.)

Operating : 100 mA (max.)
e Single 5V +10% Power Supply
¢ TTL compatible inputs and output
e Full Static Operation

— No clock or refresh required
e Tri-state Output

¢ Low Data Retention Current: 50 ;A (max.)

* Battery Back-up Operation
— 2V (min.) Data Retention
¢ Standard 22-pin DIP (300mil)

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM6465P/LP is a 65,536-bit high-speed Static Ran-

dom Access Memory organized as 16,384 words by 4 bit.

CMOS process.

The device is fabricated using Samsung’s advanced

The KM6465P/LP has a chip enable input for the mini-

mum current power down mode.

The KM6465P/LP has been designed for high speed

applications. It is particularly well suited for the use in
high speed and low power applications in which bat-
tery back-up for nonvolatility is required.

PIN CONFIGURATION

I CLOCK GEN I’“—l PRECHARGE CIRCUIT A0 E_\/ 23 Voo
} l 1 A1 [2] [21] A13
A2 [3] 20] A12
A13 fi e A3 [7] %Aﬂ
A12 o3 . A4 [5] 18] A10
A1 oS w MEMORY ARRAY —-———Vss A5 6] 7] a0
Q
A10 o—— {8 E‘) 128 Rows A6 [7] 6] 1101
o 512 Columns A7 E E 1102
A9 s z
A3 o -— | {; T A8 [9] [14] 1103
A0 o LS cs [19 [13] 1104
Vss [T_f E]-V\TE
[[/C T S—
21 o ;v 1 eur N 110 CIRCUIT 1 PIN NAMES
14
o4 ‘[ ,ﬁ SonTRor [ COLUMN SELECT Pin Name Pin Function
Lo eI
cLOCK :& I Ao-Aiz Address Inputs
) S S —
1 EN %& B ‘# !} ‘$ WE Write Enable
S o f Al1 I A&ﬁ Als AJ; s i cs Chip Select
WE L 77777 B :] ) | 1/04-1/0,4 Data Inputs/Outputs
.j Vee +5V Power Supply
Vss Ground

& SAMSUNG
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KM6465P/KM6465LP CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin, out -05t07.0 \"
Voltage on V¢c Supply Relative to Vgs Vee -05t0 7.0 \"
Power Dissipation P4 1.0 w
Storage Temperature Tstg -55t0 +125 °C
Operating Temperature Ta 0to 70 °C

*Note: Stresses grater than those listed under “Absolute Maximum Rating” may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at these or any other condi-
tions above those indicated in the operating sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (ta=0to 70°c)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 Vv
Ground Vss 0 0 0 \"
Input High Voltage Vin 2.0 Vec+0.3 Vv
Input Low Voltage "' -05 0.8 Vv

* Vi(min) = — 3.0V for <20ns pulse

DC AND OPERATING CHARACTERISTICS

(Ta=0 to 70°C, Vec =5V £ 10%, unless otherwise specified)

Parameter Symbol Test Condition Ver Min Max Unit
Input Leakage Current I Vin=Vss to Vec 1 pA
C_S=V|H or W_E=Vll.
Output Leakage Current lio Vio = Ves 10 Voo 1 uA
Operating Power CS=Vi, Vin=ViViy
Supply Current lecr lour = 0mA 20 mA
. Min Cycle, 100% Duty
Average Operating Current leca TS =V, lour =0mA 120 mA
Isg C—S =V 3 mA
Standby Power
— P mA
Supply Current Isg1 CS>Vcc-0.2V
LP 100 uA
Output Low Voltage Voo loo=8mA 0.4 Vv
Output High Voltage Vou loo= —4mA 2.4 \"
CAPACITANCE (f=1MHz, Ta=25°C)
Parameter Symbol Test Conditions Min Max Unit
Input Capacitance Cin Vin=0V — 7 pF
Input/Output Capacitance Cio Vio=0V — 7 pF

*Note: Capacitance is sampled and not 100% tested.

& SAMSUNG
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KM6465P/KM6465LP CMOS SRAM

TEST CONDITIONS (Ta=0 to 70°C, Vec =5V + 10%, unless otherwise specified)

Parameter Value
Input Pulse Level 0 to 3v
Input Rise and Fall Time 5ns
Input and Output Timing Reference Levels 1.5V
Output Load ' See below
Output Load(a) Output Load(b)
(for thz, tiz, twz & tow)
+5V +5V
4800 4800
Doyt O— Doutr O—
}E 2550 30pF* EE 2550 5pF*

*Including Scope and Jig Capacitance

READ CYCLE
KM6465P-25 KM6465P-35 KM6465P-45
Parameter Symbol KM6465LP-25 KM6465LP-35 KM6465LP-45 Unit
Min Max Min Max Min Max
Read Cycle Time tre 25 35 45 ns
Address Access Time taa 25 35 45 ns
Chip Select to Output tacs 25 35 45 ns
Chip Enable to
Low-Z Output tiz 5 7 10 ns
Chip Disable to
High-Z Output thz 0 10 0 12 0 15 ns
Output Hold from
Address Change ton 5 5 5 ns
Chip Selection to
Power Up Time thy 0 0 0 ns
Chip Desselection to
Power Down Time teo 2 36 46 ns
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KM6465P/KM6465LP CMOS SRAM

WRITE CYCLE

KM6465P-25 KM6465P-35 KM6465P-45
Parameter Symbol KM6465LP-25 KM6465LP-35 KM6465LP-45 Unit
Min Max Min Max Min Max
Write Cycle Time twe 20 30 40 ns
Chip Select to
End of Write tow 2 30 40 ns
Address Set-Up Time tas 0 0 0 ns
Address Valid to
End of Write taw 20 30 40 ns
Write Pulse Width twe 20 25 30 ns
Write Recovery Time twr 0 0 0 ns
Write to Output High-Z twz 0 7 0 10 0 15 ns
Data to Write Time Overlap tow 10 12 15 ns
Data Hold from Write Time ton 0 0 0 ns
End Write to Output Low-Z tow 5 7 10 ns

TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE (Address Controlled)

trc

>

Address )(

—— toH

taa

Data out previous data valid Data Valid
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KM6465P/KM6465LP CMOS SRAM

TIMING WAVEFORM OF READ CYCLE (CS Controlled)

trc

(4) (6)

tacs
thz

Dout High-Z DATA VALID

VecSupply /o0
50%
Current Icc 50% °

Note (READ CYCLE)

1.
2.
3.

NO O hN

WE is high for read cycle.

All read cycle timing is referenced from the last valid address to the first transition address.

At any given temperature and voltage condition, tuz(max.) is less than t.(min.) both for a given device and from
device to device.

. Transition is measured +200mV from steady state voltage with Load(b).
. This parameter is sampled and not 100% tested.

. Device is continuosly selected with CS =V,

. Address valid prior to or coincident with CS transition low.

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled)

twe——m — — —
Address >( X
i R —— —tWR
tow
VATava"a"A"A"AY/
— QOOOOOO0
cs RN
taw
twp
‘ tow toH
Data in
twz @3) (4) tow
Data out Data Undefined High-Z

& SAMISUNG
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KM6465P/KM6465LP CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (CS Controlled)

twe |
X ﬁ(
i
tas | .
— WA
t 1
cwW i
|
cs &( 7{
taw
twe(1)
WE
|
tow toH
Data in
twz 3 @
Data out < Data Undefined High-Z

Note (WRITE CYCLE)

1. A write occurs during the overlap (twe) of a low CS and low WE.

2. All write cycle timing is referenced from the last valid address to the first transition address.

3. Transition is measured +200mV from steady state voltage with Load(b).

4. This parameter is sampled and not 100% tested.

5. At any given temperature and voltage condition, twz(max.) is less than tow(min.) both for a given device and from
device to device.

6. CS or WE must be in high during address transition.

& SAMSUNG
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KM6465P/KM6465LP CMOS SRAM

FUNCTIONAL DESCRIPTION

cs WE /O PIN Supply Current Mode

H X High-Z Iss, lsar Not Select
L H Dou'r |cc Read

L L Dm |CC Write

*Note: X means Don’t Care

DATA RETENTION CHARACTERISTICS (ta=0 to 70°0)

(This characteristics is guaranteed only for L-version)

Parameter Symbol Test Condition Min | Typ | Max | Unit
Ve for Data Retention Vor CS>Vec-0.2V 2.0 55 \'
. Vee=3V
Data Retention Current lor CS> Voo —0.2V 1 50 uA
Data Retention Set-up Time tsor . 0 nS
See Data Retention Waveforms (below)
Recovery Time tror trc” nS

*tac = Read Cycle Time

DATA RETENTION WAVEFORM

tsor t—-———‘Data Retention Modev——‘ tROR f— i =

Vee

4.5V

22v

VbR
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KM6465P/KM6465LP CMOS SRAM

PACKAGE DIMENSIONS Unit: Inches (millimeters)
22-PIN PLASTIC DUAL-IN-LINE PACKAGE

1.048 (26.62) &
22 P 12 0 ~15°
S s s I o s (Y s O A s S s S s s 0 s 3
] 0.280 (7.112) 0.300 (7.62)
' O O 0.270 (6.858)

TYP

Lo |
0 S S S [ S S O A\Z
1 0.06 (1.524) 1 ==

TYP
0.008 (0.20)
0,012 (0.30)

0.150 (3.81)

[ ) | ososey
ﬁlL TYP

0.120 (3.05)
0.100 (2.54) | ‘ 0.018 (0.457) 0.015 (0.387)
TYP | | I TYP MIN
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Electronics



KM6865P/KM6865LP

CMOS SRAM

8K x 8 Bit Static RAM

FEATURE

¢ Fast Access Time 35,45,55ns(max.)

¢ Low Power Dissipation
Standby (TTL)

: 3 mA (max.)

(CMOS): 100 nA (max.)

Operating

: 120 mA (max.)
* Single 5V + 10% Power Supply

e TTL compatible inputs and output

* Full Static Operation

— No clock or refresh required

¢ Tri-state Output

e Low Data Retention Current: 50 xA (max.)

¢ Battery Back-up Operation

— 2V (min.) Data Retention
¢ Standard 28-pin DIP (300 mil)

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM6865P/LP is a 65,536-bit high-speed Static Ran-
dom Access Memory organized as 8,192 words by 8 bit.

The device is fabricated using Samsung’s advanced
CMOS process.

The KM6865P/LP has an output enable input for pre-
cise control of the data outputs. It also has a chip ena-
ble input for the minimum current power down mode.

The KM6865P/LP has been designed for high speed
applications. It is particularly well suited for the use in
high speed and low power applications in which bat-
tery back-up for nonvolatility is required.

PIN CONFIGURATION

l CLOCK GEN F-L PRECHARGE CIRCUIT I xo. ] (W v
" .C. cc
l I | A12 [2] WE
At2 I A7 [3] Cs2
Al Veo A6 [4] [25] A8
A1 1% 5 Vss A5 [5] [24] A9
PRI — S o MEMORY ARRAY A4 [6] A1t
e 128 Rows A3 [7] 72 OF
A9 o—+T3 g 512 Columns A2 8] @ A0
N 4 —
Ag © e a1 [9] 20] s,
A3 o s A0 [ig] 19] 1108
A0 © 13- o1 [11] [18] 1107
1102 [12] 1106
/o1 - 1103 [13] 1105
I Loa— ‘i? DATA 110 CIRCUIT | Vss E 1104
CONT.
1108 o COLUMN SELECT
e PIN NAMES
CLK A A A A A K Pin Name Pin Function
cs2 = ‘% 17& ‘% Ll& L‘& 1% Ag-Asp Address Inputs
cst 68 b b b o
WE 1 Al A2 A4 AS A6 A7 WE Write Enable
. S CS,, CS; Chip Select
OE —
OE Output Enable
1/04-1/0g Data Inputs/Outputs
Vee + 5V Power Supply
Vss Ground
N.C. No Connection

(2 SAMISUNG
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KM6865P/KM6865LP CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin, out -05t0 7.0 \
Voltage on Vcc Supply Relative to Vgs Vee -05t07.0 \"
Power Dissipation Pq4 1.0 W
Storage Temperature Tstg -55to0 +125 °C
Operating Temperature Ta 0to 70 °C

*Note: Stresses grater than those listed under “Absolute Maximum Rating” may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at these or any other condi-
tions above those indicated in the operating sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Ground Vss 0 0 0 \)
Input High Voltage Vix 22 Vec+0.3 \"
Input Low Voltage vi* -05 0.8 Vv

* Vi(min) = — 3.0V for <20ns pulse

DC AND OPERATING CHARACTERISTICS

(Ta=0 to 70°C, Vcc =5V +10%, unless otherwise specified)

Parameter Symbol Test Condition Ver Min Max Unit

Input Leakage Current It Vin=Vss to Vce -1 2 uA
CS1=Viyor CS2=V,,

‘Output Leakage Current lo WE=V, -1 2 uA

Vio=Vss t0 Vec
Min Cycle, 100% Duty

Average Operating Current lec CS1=V,, CS2=Vy 120 mA
|ou1’ =0mA
| —
'sa CS1= V]H, CS2= Vi 3 mA
Standby Power ==
Supply Current oot CS1>Vec-0.2V P 2 mA
CS2<0.2v LP 100 uA
Output Low Voltage Voo lo. =8mA 0.4 \
Output High Voltage Vo lo= —4mA 2.4 \"
CAPACITANCE (f= 1MHz, Ta=25°C)
Parameter Symbol Test Conditions Min Max Unit
Input Capacitance Cin Vin=0V — 7 pF
| Input/Output Capacitance Cio Vio =0V . 7 pF

*Note: Capacitance is sampled and not 100% tested.

& SAMSUNG
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KM6865P/KM6865LP CMOS SRAM
AC CHARACTERISTICS
TEST CONDITIONS (Ta=0 to 70°C, Vcc =5V +10%, unless otherwise specified)
Parameter Value
Input Pulse Level 0 to 3V
Input Rise and Fall Time 5ns
Input and Output Timing Reference Levels 1.5V
Output Load See below
Output Load(a) Output Load(b)
(for tuz, tiz, twz & tow)
+5V +5V
4800 4800
Dout O——— Dout O——
EE 2550 30pF* EE 2550 5pF*
*Including Scope and Jig Capacitance
READ CYCLE
KM6865P-35 KM6865P-45 KM6865P-55
Parameter Symbol KM6865LP-35 KM6865LP-45 KM6865LP-55 Unit
Min Max Min Max Min Max
Read Cycle Time tre 35 45 55 ns
Address Access Time taa 35 45 55 ns
Chip Select to Output tacs 35 45 55 ns
Output Enable to Output toe 15 20 25 ns
Output Enable to Low-Z toz 5 5 5 ns
Chip Disable to
High-Z Output thz -0 15 0 15 0 20 ns
Output Disable to High-Z tonz 0 15 0 20 0 25 ns
Output Hold from
Address Change o S 5 5 ns
Chip Selection to
Power Up Time teu 0 0 0 ns
Chip Desselection to
Power Down Time teo 3 35 45 ns
216



KM6865P/KM6865LP CMOS SRAM

WRITE CYCLE

KM6865P-35 KM6865P-45 KM6865P-55
Parameter Symbol KM6865LP-35 KM6865LP-45 KM6865LP-55 Unit
Min Max Min Max Min Max
Write Cycle Time twe 30 40 40 ns
Chip Select to
End of Write tow 30 40 40 ns
Address Set-Up Time tas 0 0 0 ns
Address Valid to
End of Write taw 30 40 40 ns
Write Pulse Width twe 30 40 50 ns
Write Recovery Time twr 0 0 0 ns
Write to Output High-Z twz 0 15 0 20 0 25 ns
Data to Write Time Overlap tow 15 20 25 ns
Data Hold from Write Time tou 0 0 0 ns
End Write to Output Low-Z tow 5 5 5 ns

TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE NO: 1 (Note 1, 2, 6)

tRe

Address )(

F—— toH

taa

Data out previous data valid Data Valid
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KM6865P/KM6865LP

CMOS SRAM

TIMING WAVEFORM OF READ CYCLE NO: 2 (Note 1, 3, 5, 7)

ADDRESS

Ccs2

Current

Note (READ CYCLE)
1

. WE is high for read cycle.
2. All read cycle timing is referenced from the last valid address to the first transition address.
3. At any given temperature and voltage condition, tyzmax.) is less than t,;(min.) both for a given device and from

device to device.

Transition is measured +200mV from steady state voltage with Load(b).
This parameter is sampled and not 100% tested.

Device is continuosly selected with 6§_1_= Vi, CS2=Vy

Address valid prior to coincident with CS1transition low.

4.
5.
6.
7.

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled)

Address

cs1

Cs2

Data in

Data out

* tre — —
tacs
-\
A/
7/ \
]
toe
A iy ‘ torz @®
’ ‘ | thz
i ( Data Valid
High-{ia__1 - F’“ o0
| \
Icc I 50% 50% \

——twe
— twr
tew
’V‘V‘V’V’v.v V.V.V.V."V V’V’
k 00.0‘0,0.0000000’0 0’
) XXX
RIS
R ——taw —
P tas- ] twp
74
— tpW— ]
— '—1DH<*(3) (4)
e @ tow
Data Undefined
High-Z
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KM6865P/KM6865LP CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (CS Controlled)

twe e —
|
Address X
——] t___, twr
. tcw
cs1 /
cs2 XK
~taw
twp (1) —————
WE K
| toH ——]
I — |
T
Data in | ¥ Data In Valid %
w1 (3) ()
Data out < Data Undefined High-Z

Note (WRITE CYCLE)

1. A write occurs during the overlap (twe) of a low CS1, a high CS2 and low WE.

2. All write cycle timing is referenced from the last valid address to the first transition address.

3. Transition is measured +200mV from steady state voltage with Load(b).

4. This parameter is sampled and not 100% tested.

5. At any given temperature and voltage condition, twz{max.) is less than tow{min.) both for a given device and from
device to device.

6. CS1 or WE must be high or CS2 must be low during address transition.

¢ SAMSUNG
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KM6865P/KM6865LP CMOS SRAM
FUNCTIONAL DESCRIPTION
CSt CSs2 WE OE /O PIN Supply Current Mode

H X X X ngh-Z Iss, Iss1 Stﬁandby Mode

X L X X High-Z lss, Isa1 Standby Mode

L H H H High-Z lce Output Disable

L H H L DOUT lcc Read

L H L X D]N |cc Write

*Note: X means Don’t Care

DATA RETENTION CHARACTERISTICS (ta=0 to 70°C)

(This characteristics is guaranteed only for L-version)

Parameter Symbol Test Condition Min | Typ | Max | Unit
Vcc for Data Retention Vor CS>Vec—-0.2V 2.0 55 1 \'
. Vee=3V
Data Retention Current lor CS> Vo — 0.2V 1 50 uA
Data Retention Set-up Time tsor . 0 nS
- See Data Retention Waveforms (below)
Recovery Time troR tac* nS

*tac = Read Cycle Time

DATA RETENTION WAVEFORM
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KM6865P/KM6865LP

CMOS SRAM

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE

1.465 (37.2)
MAX

imimininisinisinininisEsinln

Units: Inches (millimeters)

0.270 (6.858)
0.280 (7.112)

| SN0 ) (N N (S b GNNN  GNND  (SN ( ANN (b SNND A5 ) N O N g 0 |

0.60 (1.524)

TYP
‘ HHEEEE | |
. ™ve
0.150 (3.81)
0.120 (3.05)
0.100 (2.54) ‘ l { 0.018 (0.457) 0.015 (0.387)

TP - f TYP MIN

)0~_15=

f

0.300 (7.62)
TP

=

0.008 (0.20)
0.012 (0.30)
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KM61257/KM61257L

CMOS SRAM

256K x 1 Bit Static RAM
FEATURES

* Fast Access Time 25,35,45ns(max.)
¢ Low Power Dissipation

Standby (TTL) : 3 mA (max.)
(CMOS): 100 A (max.)
Operating : 100 mA (max.)

¢ Single 5V +10% Power Supply
e TTL compatible inputs and output
¢ Full Static Operation
— No clock or refresh required
¢ Tri-state Output
o Low Data Retention Current: 50 A (max.)
¢ Battery Back-up Operation
— 2V (min.) Data Retention
* Standard 24-pin DIP (300mil) and 24-pin SOJ
(300 mil)

FUNCTION BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM61257 is a 262,144-bit high-speed Static Ran-
dom Access Memory organized as 262,144 words by 1
bit.

The device is fabricated using Samsung’s advanced
CMOS process.

The KM61257 has a chip enable input for the mini-
mum current power down mode.

The KM61257 has been designed for high speed ap-
plications. It is particularly well suited for the use in high
speed and low power applications in which battery back-
up for nonvolatility is required.

PIN CONFIGURATION

| CLOCK GEN H PRECHARGE CIRCUIT I a0 [1] A 24 Voo
! l ! A1 2] 23 A17
At70 [$ a2 [3] %?} A16
a0 o s N —_— Ve A3 [4] 21 Ats
Ay 0 13- 2 MEMORY  ARRAY ——— -~ Vss a4 [5 2 ate
o a5 [6] 19 A13
A2 o——% @ T—- 256 Rows a6 [7] 18] A12
A3 c»—-——j—{:}: g 1024 Columns A7 E [17] A11
A4 © 1> T A8 E E A10
A5 o— 18 Dour: [i9) [15] A9
re o—HH3 WE [ 14 Dy
I Vss :I 13 cs
DN O — inePUT 10 CIRCUIT .
DATA
Dout &— CONTROL ( COLUMN  SELECT ‘-l PIN NAMES
IRImEm i
J Pin Name Pin Function
CLOCK ) J
GEN |- T ‘L 1 AcAsr Address Inputs
= — -
W—E&'T A7 ABIA9IA10A11A12A13A14A15A16 | VE Write Enable
Cs Chip Select
|
ljD__J Din Data Input
Dour Data Output
Vce Power (+5V)
Vss Ground
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KM61257/KM61257L CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
| Voltage on Any Pin Relative to Vgg Vin, out -05t07.0 \"
Voltage on V¢c Supply Relative to Vss Vee -05t07.0 \
Power Dissipation Py 1.0 ) W
Storage Temperature Tsg -55to +125 °C
B Operating Temperature Ta 0to 70 °C ]

"Note: Stresses grater than those listed under “Absolute Maximum Rating” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operating sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (ra=o0 to 70°c)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 \
Ground Vss 0 0 0 \"
Input High Voltage Vi 2.2 Vee +0.5 \Y
Input Low Voltage Vi * -05 0.8 Y

* Vi(min) = — 3.0V for <20ns pulse

DC AND OPERATING CHARACTERISTICS

(Ta=0 to 70°C, Vcc =5V +=10%, unless otherwise specified)

Parameter Symbol Test Condition Ver Min Max Unit
Input Leakage Current lu Vin=Vss to Vee 2 uA
C_S=V|H orﬁ:V.L
Output Leakage Current lo Vio = Ves 10 Voo 2 uA
Operating Power CS=Vi, Vin=Vu/Vin
Supply Current leor lour=0mA 20 mA |
. Min Cycle, 100% Duty
Average Operating Current leca CS=Vy, lour=0mA 100 mA
Iss C—S =Vi 3 ﬂ mA
Standby Power
. 2 mA
Supply Current lsss T8> Voo — 0.2V A
L 100 pA
Output Low Voltage Voo lo.=8mA 0.4 \"
- I
Output High Voltage Von loo= —4mA 2.4 \"
CAPACITANCE (= 1MHz, Ta=25°C)
Parameter Symbol Test Conditions Min Max Unit
Input Capacitance Cin Vin=0V — 7 pF
Input/Output Capacitance Cour Vour =0V — 7 pF

*Note: Capacitance is sampled and not 100% tested.

X SAMISUNG
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KM61257/KM61257L CMOS SRAM

AC CHARACTERISTICS
TEST CONDITIONS (Ta=0 to 70°C, Vo =5V + 10%, unless otherwise specified)

Parameter Value
Input Pulse Level 0 to 3V
Input Rise and Fall Time 5ns
Input and Output Timing Reference Levels 1.5V
Output Load See below
Output Load(a) Output Load(b)
(for tuz, tiz, twz & tow)
+5V +5V
4800 4800
Doyt O—y Dout O————
EE 2550 30pF* 5; 2550 SpF*

*Including Scope and Jig Capacitance

READ CYCLE
KM61257-25 KM61257-35 KM61257-45
Parameter Symbol 1KM61257L-25 KM61257L-35 IKM61257L-45 Unit
Min Max Min Max Min Max
Read Cycle Time tre 25 35 45 ns
Address Access Time tan 25 35 45 ns
Chip Select to Output tacs 25 35 45 ns
Chip Enable to
Low-Z Output te 5 5 5 ns
Chip Disable to
High-Z Output tuz 0 15 0 15 0 20 ns
Output Hold from
Address Change o 5 5 5 ns
Chip Selection to
Power Up Time try 0 0 0 ns
Chip Desselection to
Power Down Time teo 25 35 45 ns

¢ SAMSUNG



KM61257/KM61257L CMOS SRAM

WRITE CYCLE

KM61257-25 KM61257-35 KM61257-45
Parameter Symbol KM61257L-25 KM61257L-35 KM61257L-45 Unit
Min Max Min Max Min Max
Write Cycle Time twe 25 30 40 ns
Chip Select to
End of Write tow 25 3 40 ns
Address Set-Up Time tas 0 0 0 ns
Address Valid to
End of Write taw % 30 40 ns
Write Pulse Width twe 25 30 35 ns
Write Recovery Time twr 0 0 0 ns
Write to Output High-Z twz 0 15 0 20 0 20 ns
Data to Write Time Overlap tow 15 20 25 ns
Data Hold from Write Time ton 0 0 0 ns
End Write to Output Low-Z tow 5 5 5 ns

TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE (Address Controlled)

tre ‘

Address

N

<

taa

F—— toH

Data out previous data valid Data Valid
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KM61257/KM61257L CMOS SRAM

TIMING WAVEFORM OF READ CYCLE (CS Controlled)

tRc
cs X 7
tacs (4) (5
thz
f———tLZ
Dout High-Z DATA VALID
tpu
}—— tpD 4’
LT I S R

Vce Supply [50% 50%5{
Current ]

Note (READ CYCLE)

1. WE Is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.

3. At any given temperature and voltage condition, tuz(max.) is less than tz(min.) both for a given device and from
device to device.

. Transition is measured +200mV from steady state voltage with Load(b).

. This parameter is sampled and not 100% tested.

. Device is continuosly selected with CS =V,

. Address valid prior to or coincident with CS transition low.

NO O S

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled)

twe
Address )( ){
‘ —— F——twnr(3)
tew
A
1
taw
—— :Asa‘ L—- W) —————
WE /
1 tow toH

Data in 4* )(

Data out Data Undefined High-Z [\

# SAMSUNG



KM61257/KM61257L CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (CS Controlled)

twe -
ADDRESS X X
= — J-w!wn@)
tow l
e SL 7[
— - taw
twe(1)
WE
1 tow toH
Data in * Data In Valid )(
twz (6) (7)
Data out ( Data Undefined High-Z

Note (WRITE CYCLE) . .

1. A write occurs during the overlap (twe) of a low CS and low WE.

. All write cycle timing is referenced from the last valid address to the first transition address.

. Transition is measured +20CmV from steady state voltage with Load(b).

. This parameter is sampled and not 100% tested.

. At any given temperature and voltage condition, twz{max.) is less than tow(min.) both for a given device and from
device to device.

CS or WE must be in high during address transition.

b wN

=

& SAMSUNG
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KM61257/KM61257L CMOS SRAM

FUNCTIONAL DESCRIPTION

CS WE Dour PIN Supply Current Mode

H X High-Z Isg, lsB1 Not Select
L H Dour leety lec2 Read

L H Dn lcct, leca Write

*Note: X means Don’t Care

DATA RETENTION CHARACTERISTICS (ta=0 to 70°c)

(This characteristics is guaranteed only for L-version)

Parameter Symbol Test Condition Min | Typ | Max | Unit
Vcc for Data Retention Vor CS>Vec—0.2V 20 55 v
. Vee=3V
Data Retention Current lor CS>Voo—0.2V 1 50 A
Data Retention Set-up Time tsor . 0 nS
See Data Retention Waveforms (below)
Recovery Time tror trc” nS

*trc = Read Cycle Time

DATA RETENTION WAVEFORM

— tspr ‘———Data Retention Mode~—————-: tRor e —

§ SAMSUNG



KM61257/KM61257L CMOS SRAM

PACKAGE DIMENSIONS
24 LEAD PLASTIC DUAL IN LINE PACKAGE

0.280 (7.112)

1.245 (31.623) |
’ 0.270 (6.858)

1.235 (31.369)

\,/

Unit: Inches (millimeters)
o e o S o S e e Y e T e N e Y e e O

P 0 ~10°
- |o .
=
O
| [ [ I N (N N (N N N N [ N (O OO

! 0.06 (1.524) \Z
[ TYP 0008 (020)

T0012(030)

0.150 (3.81)
AL TYP

0.300 (7.62)

L

0.150 (3.81)
0.120 (3.05)
0.100 (2.54) 1 g ‘ 0.018 (0.457) 0.015 (0.381)
I TYP MIN

TYP | |

24 PIN PLASTIC SMALL OUT LINE J FORM PACKAGE

0.630 (16.00)
0.620 (15.75)
i e T e e s e 0 s s s o T—
5|5 gl 2
I 418 Sla %Dla
+ s 8 o -r - - ; > N i
— \'J g% §F 8
olo o o
IS O L
] ]__ 0.028 (0.71)
L TYP TYP
0.136 (3.45)
TYP

L )

WMMMM

0.050 (1.27) { | 1 0.016 (0.41) 0.032 (0.81)

TYP - L TYP TYP
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KM64257/KM64257L

CMOS SRAM

64K X 4 Bit Static RAM

FEATURES

e Fast Access Time 25,35,45ns(max.)

¢ Low Power Dissipation

Standby (TTL) : 3 mA (max.)
(CMOS): 100 pA (max.)

: 120 mA (max.)

* Single 5V +10% Power Supply

¢ TTL compatible inputs and output

Operating

* Full Static Operation

— No clock or refresh required

¢ Tri-state Output

e Low Data Retention Current: 50 xA (max.)

o Battery Back-up Operation
— 2V (min.) Data Retention

¢ Standard 24-pin DIP (300mil) and 24-pin SOJ

(300 mil)

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM64257 is a 262,144-bit high-speed Static Ran-
dom Access Memory organized as 65,536 words by 4 bit.

The device is fabricated using Samsung’s advanced
CMOS process.

The KM64257 has a chip enable input for the mini-
mum current power down mode.

The KM64257 has been designed for high speed ap-
plications. It is particularly well suited for the use in high
speed and low power applications in which battery back-
up for nonvolatility is required.

PIN CONFIGURATION

| CLOCK GEN PRECHARGE CIRCUIT l Ao[A] 54 Voo
I ] ] A1[2] 23] A15
A15 = A2 (3] 122414
A0 I3 ———Vce A3 [4] 21 A13
-
A1 I3 @ MEMORY ARRAY -Vss M% :1112
A2 T @ 256 Rows :: [7] 18] A10
A3 I3 1024 Columns - '
” ! g A7 [8] [17) 1101
L & A8 9] 18] 1102
v el 16] 1102
A5 K A9 [10) 15] 1103
A6 > c—s E E] ,,_04
Vss i3] we
01 Fﬁ'& INPUT [ 0 CIRCUIT [
| 1 | DpaTa
1104 {?ﬁ CONTROL COLUMN  SELECT PIN NAMES
I | I L
CLOCK ‘7& }$ )$ lwll 1_'1‘& # }$ # Pin Name Pin Function
N
B GE - T AgAss Address Inputs
CSgT:D‘ A8 AQIA101AT1 A12 A13 A14 WE Write Enable
WE A cs Chip Select
|
n.:f!E)————1 1/0,-1/04 Data Input/Outputs
Vee Power (+5V)
Vss Ground
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KM64257/KM64257L .CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin, out -05t07.0 \
Voltage on Ve Supply Relative to Vss Vee -05t0 7.0 \"
Power Dissipation Py 1.0 W '
Storage Temperature Teig -55to0 +125 °C
Operating Temperature Ta 0to 70 °C

*Note: Stresses grater than those listed under “Absoiute Maximum Rating” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operating sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (ra=o0 to 70°c)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 \
Ground Vss 0 0 0 \"
Input High Voltage Viu 22 Vee+0.5 \"
Input Low Voltage Vi* -05 0.8 \"

* Vi(min) = — 3.0V for <20ns pulse

DC AND OPERATING CHARACTERISTICS

(Ta=0 to 70°C, Ve =5V +10%, unless otherwise specified)

Parameter Symbol Test Condition Ver Min Max Unit
Input Leakage Current lu Vin=Vss to Vee 2 uA
Output Leakage Current Io CS =V, or WE=Vy, 2 uA
Vo= Vss 10 Vce
Operating Power CS=Vy, Vin=Vi/Viu
Supply Current leor lour = OMA 20 mA
. Min Cycle, 100% Duty
Average Operating Current leca TS=Vy, loyr=OmA 120 mA
Isa CS=Viu 3 mA
Standby Power — 2 mA
Supply Current lsg1 CS>Vec—-0.2V
L 100 uA
Output Low Voltage Voo lo.=8mA 0.4 v o
Output High Voltage Von loo= —4mA 2.4 Vv
CAPACITANCE (f=1MHz, Ta=25°C)
Parameter Symbol Test Conditions Min Max Unit
Input Capacitance Cin Vin=0V — 7 pF
Input/Output Capacitance Cio Vio =0V — 7 pF

*Note: Capacitance is sampled and not 100% tested.

& SAMSUNG
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KM64257/KM64257L

CMOS SRAM

TEST CONDITIONS (Ta=0 to 70°C, Vcc =5V = 10%, unless otherwise specified)

Parameter Value

Input Pulse Level 0 to 3V

Input Rise and Fall Time 5ns

Input and Output Timing Reference Levels 1.5V

Output Load See below

Output Load(a) Output Load(b)
(for thz, tiz, twz & tow)
+5V +5V
4800 4800
Doyt O— Doyt O——
EE 2550 30pF* EE 2550 5pF*
*Including Scope and Jig Capacitance
READ CYCLE
KM64257-25 KM64257-35 KM64257-45
. . - L KMRA2K71 .25 KMRA257!1 .38 KMRA2E71 AR P
Parameter Symboi PIISRESs Les it PIRIORE9FLTS Unit
Min Max Min Max Min Max
Read Cycle Time tre 25 35 45 ns
Address Access Time taa 25 35 45 ns
Chip Select to Output tacs 25 35 45 ns
Chip Enable to
Low-Z Output tz 5 5 5 ns
Chip Disable to
High-Z Output thz 0 15 0 15 0 20 ns
Output Hold from
Address Change o 5 5 5 ns
Chip Selection to
Power Up Time teu 0 0 0 ns
Chip Desselection to
Power Down Time tep 20 30 30 ns
232
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KM64257/KM64257L CMOS SRAM

WRITE CYCLE

KM64257-25 KM64257-35 KM64257-45
Parameter Symbol KM64257L-25 KM64257L-35 KM64257L-45 Unit
Min Max Min Max Min Max
Write Cycle Time twe 25 30 40 ns
Chip Select to
End of Write tow 2 30 40 ns
Address Set-Up Time tas 0 0 0 ns
Address Valid to
End of Write tw 5 3 40 ns
Write Pulse Width twe 25 30 35 ns
Write Recovery Time twr 0 0 0 ns
Write to Output High-Z twz 0 8 0 10 0 15 ns
Data to Write Time Overlap tow 17 20 20 ns
Data Hold from Write Time ton 0 0 0 ns
End Write to Output Low-Z tow 5 5 5 ns

TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE (Address Controlled)

Address )(

tan

b—— ton-

Data out previous data valid Data Valid

& SAMSUNG
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KM64257/KM64257L

CMOS SRAM

TIMING WAVEFORM OF READ CYCLE (CS Controlled)

cs

Dout

Vce Supply
Current

tre

N

tacs

——t1z

High-Z
try

lcc

(4) (5
thz

DATA VALID

S

IsB

lSO %

Note te (READ CYCLE)
. WE is high for read cycle.
2. All read cycle timing is referenced from the last valid address to the first transition address.
3. At any given temperature and voltage condition, tuz(max.) is less than t.Amin.) both for a given device and from
device to device.

NO O M

. Transition is measured +200mV from steady state voltage with Load(b).
. This parameter is sampled and not 100% tested.
. Device is continuosly selected with CS =V,

. Address valid prior to or coincident with CS transition low.

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled)

ADDRESS

DATA-IN

DATA-OUT

XC e
T i
| tas _[ " twel1) M
T L

tow

DATA VALID

——1——toH(6) -—4

HIGH IMPEDANCE

# SAMSUNG
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KM64257/KM64257L CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (CS Controlled)

ADDRESS )( )(

& - X o s

= TN\ 7
AN O

Note (WRITE CYCLE)

1. A write occurs during the overlap of a low CS and a low WE. (tws)-

2. tws is measured from the earlier of CS or WE going high to the end of write cycle.

3. During this period, I/0O pins are in the output state so that the input signals of opposite phase to the outputs
must not be applied. o

4. If the CS low transition occurs simuluaneously with the WE low transition or after the WE transitjon, the output
buffers remain in a high impedance state.

5. If CS is low during this period, /0 pins are in the output state. Then the data input signals of opposite phase
to the outputs must not be applied to them.

6. Dour is the same phase of write data of this write cycle, if tws is long enough.

¢ SAMISUNG




KM64257/KM64257L CMOS SRAM

FUNCTIONAL DESCRIPTION

cs WE 110 PIN Supply Current Mode

H X High-Z Iss, lsg1 Not Select
L H Dour [ Read

L L D|N ‘CCh |002 Write

*Note: X means Don’t Care

DATA RETENTION CHARACTERISTICS (ta=0 to 70°C)

(This characteristics is guaranteed only for L-version)

Parameter Symbol Test Condition Min | Typ | Max | Unit
Vec for Data Retention Vor CS>Vcc—-0.2V 2.0 5.5 v
. Vec =3V
Data Retention Current lor CS> Voo — 0.2V 1 50 uA
Data Retention Set-up Time tsor . 0 ns
- See Data Retention Waveforms (below)
Recovery Time tror trc* nS

*tac = Read Cycle Time

DATA RETENTION WAVEFORM

tspr r————AData Retention Mode——; tROR e
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KM64257/KM64257L CMOS SRAM

PACKAGE DIMENSIONS
24 LEAD PLASTIC DUAL IN LINE PACKAGE

Unit: Inches (millimeters)

1.245 (31.623) _ 0.280 (7.112) \
1.235 (31.369) 0.270 (6.858) A/ .
~10°

e e e e s O Y Y N ’

s ©

0.300 (7.62)
TYP

I S I 5 R O S B - \Z
k 0.06 (1.524)
[ TYP 0.008 (0.20)
0.012 (0.30)

r \ 0.150 (3.81)

TYP

| 0.150 (3.81)
0.120 (3.05)
0.100 (2.54) 0.018 (0.457) 0.015 (0.381)
TYP TYP MIN

24 PIN PLASTIC SMALL OUT LINE J FORM PACKAGE

0.630 (16.00)
0.620 (15.75)
i e T e T e O e s O s O e e 0 —
N Al EE g 2
S 15 < Sla
—rt t — = T o o b
L \1/ &|2 §IF 81
olo o o
N Sy L
] l 0.028 (0.71) R.031 (0.79)
L TYP TYP
0.136 (3.45)
TYP

[

0.050 (1.27) __] | ‘ ’ 0.016 (0.41) 0.032 (0.81)
]

VP 1 TYP TYP
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KM68257P/KM68257LP

CMOS SRAM

32K x 8 Bit Static RAM

FEATURES

¢ Fast Access Time 35,45,55ns(max.)
* Low Power Dissipation

Standby (TTL) : 3 mA (max.)

(CMOS): 100 xA (max.)

Operating : 120 mA (max.)
e Single 5V = 10% Power Supply
e TTL compatible inputs and output
o Full Static Operation

— No clock or refresh required
¢ Tri-state Output

e Low Data Retention Current: 50 xA (max.)

* Battery Back-up Operation
— 2V (min.) Data Retention
« Standard 28-pin DIP (600mil)

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM68257 is a 262,144-bit high-speed Static Ran-
dom Access Memory organized as 32,768 words by 8 bit.

The device is fabricated using Samsung’s advanced
CMOS process.

The KM68257 has an output enable input for precise
control of the data outputs. It also has a chip enable
input for the minimum current power down mode.

The KM68257 has been designed for high speed ap-
plications. It is particularly well suited for the use in high
speed and low power applications in which battery back-
up for nonvolatility is required.

PIN CONFIGURATION

[ CLOCK GEN I—L PRECHARGE  CIRCUIT ] ata [}
I T A12[2}
A3 I3 A7 [3]
Afo——— 15 Vee A6 [4]
ASo—1 3~ 5 MEMORY  ARRAY —Vss A5 [5}
aso—HSH— 2 A4 [6]
Aro——— IS N 512 Rows A3 [7]
512 Columns E
ABo— 3= z A2
Aze—} IS e A1 [9] 29 cs
A13 o;*__{} A0 @ EI 1/0g
Atdo— A S o, 11 '8 o,
i 1107 g 17] 1106
13 16] 110
fo1 oy — INPUT [ 110 CIRCUIT 1os s
SamaraFog= - i B
1/0g 09 .? CONTROL COLUMN SELECT
[ | PIN NAMES
il Y I IYY:
o GEN e Pin Name Pin Function
we @ ]‘ L A0 A1 A2 A9 A10 A1 Ao-Avs Address Inputs
P WE Write Enable
OE O—QD CS Chip Select
OE Output Select
1/04-1/0¢ Data Input/Outputs
Vee Power (+5V)
Vss Ground
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KM68257P/KM68257LP CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin, out -05t0 7.0 \"
Voltage on Ve Supply Relative to Vss Vee -05t07.0 \"
Power Dissipation Pqy 1.0 w
Storage Temperature Tsig —-55to +125 °C
Operating Temperature Ta 0to 70 °C

*Note: Stresses grater than those listed under “Absolute Maximum Rating” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operating sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (ta=o0 to 70°c)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 4.5 5.0 5.5 v
Ground Vss 0 0 0 \'
Input High Voltage V4 2.2 Vee+0.3 \%
Input Low Voltage Vi* -05 0.8 Vv

* Vi(min)= - 3.0V for <20ns pulse

DC AND OPERATING CHARACTERISTICS

(Ta=0 to 70°C, Vec =5V = 10%, unless otherwise specified)

Parameter Symbol Test Condition Ver Min Max Unit
Input Leakage Current I Vin=Vss to Vee -2 2 uA
Output Leakage Current lo Siz\\/,':q i;v\\ff Vi -2 2 pA
Operating Power CS=Vi, Vin=ViVin
Supply Current lecr lour = OMA 30 mA
. Min Cycle, 100% Duty
Average Operating Current leca TS =Vy, lour=O0mA 120 mA
Iss CS=Vi 3 mA
Standby Power _ P 1 mA
Supply Current lsg1 CS>Vec—-0.2V N
LP 100 A
Output Low Voltage VoL loo=8mA 0.4 v
Output High Voltage Vou loo= —4mA 24 Vv
CAPACITANCE (f=1MHz, Ta=25°C)
Parameter Symbol Test Conditions Min Max Unit
Input Capacitance Ci Vin=0V — 8 pF
Input/Output Capacitance Cio Vio=0V - 8 pF

*Note: Capacitance is sampled and not 100% tested.

& SAMSUNG
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KM68257P/KM68257LP CMOS SRAM
AC CHARACTERISTICS
(Ta=0 to 70°C, Vcc =5V + 10%, unless otherwise specified)
TEST CONDITIONS (Ta=0 to 70°C, Ve =5V + 10%, unless otherwise specified)
Parameter Value
Input Pulse Level 0 to 3V
Input Rise and Fall Time 5ns
Input and Output Timing Reference Levels 1.5V
Output Load See below
Output Load(a) Output Load(b)
(for tuz, tiz, twz & tow)
+5V +5V
4800 4800
Doyt O—— Dout O——
EE 2550 30pF* iE 2550 5pF*
*Including Scope and Jig Capacitance
READ CYCLE
KM68257P-35 | KM68257P-45 | KM68257P-55
Parameter Symbol KM68257LP-35 | KM68257LP-45 | KM68257LP-55 | ynit
Min Max Min Max Min Max
Read Cycle Time trc 35 45 55 ns
Address Access Time taa 35 45 55 ns
Chip Select to Output tacs 35 45 55 ns
Output Enable to Output toe 15 20 25 ns
Output Enable to Low-Z Output toz 0 0 0 ns
Chip Enable to Low-Z Output tiz 5 10 10 ns
Output Disable to High-Z Output tonz 0 15 0 15 0 20 ns
Chip Disable to High-Z Output thz 0 15 0 15 0 20 ns
Output Hold from Address Change ton 5 5 5 ns
Chip Selection to Power Up Time teu 0 0 0 ns
Chip Deselection to Power Down Time teo 30 35 40 ns
240
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KM68257P/KM68257LP CMOS SRAM

WRITE CYCLE

KM68257P-25 | KM68257P-35 | KM68257P-45
Parameter Symbol KM68257LP-25 | KM68257LP-35 | KM68257LP-45 | ynit
Min Max Min Max Min Max
Write Cycle Time twe 35 45 55 ns
Chip Select to End of Write tew 35 40 45 ns
Address Set-Up Time tas 0 0 0 ns
Address Valid to End of Write taw 30 35 40 ns
Write Pulse Width twe 30 35 40 ns
Write Recovery Time ' twr 0 0 0 ns
Write to Output High-Z twz 0 15 0 15 0 20 ns
Data to Write Time Overlap tow 20 25 30 ns
Data Hold from Write Time ton 0 0 0 ns
End Write to Output Low-Z tow 5 5 5 ns

TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE NO: 1

trc

Address )(

—— toH ‘

Data out previous data valid Data Valid
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KM68257P/KM68257LP CMOS SRAM

TIMING WAVEFORM OF READ CYCLE NO: 2

' trRe
Address >(
tacs
°s N\ 7
toe
oE N\
toHz (4) (5)
tLz ‘ thz
Dout High-Z ( Data Valid >__—.—
try
tp,lg
Vce Supply ‘
Current lcc /| 50% 50%

IsB

Note (READ CYCLE)

1. WE is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.

3. At any given temperature and voltage condition, tuz(max.) is less than t.z(min.) both for a given device and from
device to device.

. Transition is measured +200mV from steady state voltage with Load(b).

. This parameter is sampled and not 100% tested.

. Device is continuosly selected with CS =V,

. Address valid prior to or coincident with CS transition low.

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled)

NOoO oA

twe
Address )( )Q
—— F——-1twR
tew
taw
tas twe
_— (1)
WE \ /
/
tow toH

Data in )( (3) @)

twz (3) (4 tow
Data out Data Undefined High-Z F
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KM68257P/KM68257LP CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled)

twe
Address ‘>< )(
tas WR
tew
s \ /
N 7
taw
‘ twp(1)
= XR0OOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOO0
O ) v,
W RO KRR
tow toH |
Data in
twz (3) (4
Data out ‘/ Data Undefined High-Z

Note (WRITE CYCLE)

1. A write occurs during the overlap (tws) of a low CS and low WE.

2. All write cycle timing is referenced from the last valid address to the first transition address.

3. Transition is measured +500mV from steady state voltage with Load(b).

4. This parameter is sampled and not 100% tested.

5. At any given temperature and voltage condition, twz(max.) is less than tow(min.) both for a given device and from
device to device.

6. CS or WE must be in high during address transition.
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KM68257P/KM68257LP CMOS SRAM

FUNCTIONAL DESCRIPTION

cs WE OE /0 PIN Supply Current Mode

H X X ngh-Z lsg, Isg1 Standby Mode
L H H ngh-Z |cc1, |Qc2 Output Disable
L H L Dour lcct, leca Read

L L L Din lect, lec2 Write

*Note: X means Don’t Care

DATA RETENTION CHARACTERISTICS (Ta=0 to 70°C)

(This characteristics is guaranteed only for L-version)

Parameter Symbol Test Condition Min | Typ | Max | Unit
Vce for Data Retention Vor CS>Vec—0.2V 2.0 55 \%
. Vee =3V
Data Retention Current lor T5> Voo —0.2V 1 50 A
Data Retention Set-up Time tsor . 0 nS
- See Data Retention Waveforms (below)
Recovery Time tror trc* nS

*tac = Read Cycle Time

DATA RETENTION WAVEFORM

tsprR '—-————-Data Retention Mode——————l troR t——

& SAMSUNG



KM68257/KM68257L CMOS SRAM

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters)

T 1 T :J
I P P P ) S P S B Iy B 7ﬁ%

1.465 (37.2)
MAX
0.008 (0.20)

0.012 (0.30)

B Ol e I 1 i e i e W s e e o

N A N #
S | e
|

0.55 (14.0)
MAX
0.60 (15.24)

o 145 (3.68)

o 10155 (3.93)
| 0.120 (3.05)
MIN
0.014 (0.36) 0.02 (0.51)

_I ’ 0.060 (1 52)
[~ 0.022 (0.56) MIN

TRERAE
i

0.1 (2.54)
VP
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KM681000/KM681000L

Advanced Information
CMOS SRAM

128K x 8 Bit Static RAM
FEATURES

e Fast Access Time 70, 80, 100, 120ns (max.)
* Low Power Dissipation

Standby (TTL) : 3 mA (max.)
(CMOS): 100 nA (max.)
Operating : 100 mA (max.)

¢ Single 5V *10% Power Supply
e TTL compatible inputs and output
e Full Static Operation
— No clock or refresh required
¢ Tri-state Output
e Low Data Retention Current: 50 ;A (max.)
o Battery Back-up Operation
— 2V (min.) Data Retention
e Standard 32-pin DIP (600mil) and 32-pin SOP
(450mil)

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM681000/L is a 1,048,576-bit high-speed Static
Random Access Memory organized as 131,072 words
by 8 bit.

The device is fabricated using Samsung’s advanced
CMOS process.

The KM681000/L has an output enable input for pre-
cise control of the data outputs.

It also has a chip enable inputs for the minimum cur-
rent power down mode.

The KM681000/L has been designed for high speed
and low power applications.

Itis particularly well suited for battery back-up non-
volatile memory application.

PIN CONFIGURATIONS

I CLK GEN H PRECHARGE CIRCUIT I NG 7] 7 [32) vee
I I A16 [__T_ E A15
A14 3] 30 cs2
A4 O L= A12 [4] [29] we
A5 | > | ] ——Vcc A7 [5] 28] A13
A8 5] ves A6 [6] 27] A8
A7 o—1 w MEMORY ARRAY as[7] 78] Ao
a2z o—HSF & 512 ROWS =
s 2 256 x 8 COLUMNS Aa 8] 25] A1
A13 0— Q a3 (3] 24] A10
A14 O— P - A2 {E E OF
A15 0— :E a1 1] [22] cs1
A16 0—] ] Ao [12] 21] 108
I I o1 [i3] 20] o7
1101 0——&—- DATA 1/0 CIRCUIT = o2 [13] 119] o6
o8 Q—- CONT, COLUMN SELECT 103 [15 18] 105
| HININIRIEImIa Vss [16 E 1104
ax B IAA :¢ ‘¢ :$
]| e T A PIN NAMES
%S% A0 A1 A2 A3 A8 A9 A10 Al Pin Name Pin Function
WE ;I‘ Ao-Ass Address Inputs
OE WE Write Enable
CS1, Cs2 Chip Select
OE Output Enable
1/04-1/0g Data Inputs/Outputs
Vee Power (+5V)
Vss Ground
N.C. No Connection
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EEPROM

Capacity | Part Number | Organization Sz‘est;d Technology v;?:‘ee?::;l)e Features Packages Remarks

256 bit | tKM93C06 16x 16 250KHz CMOS 10 Ext.-timed 8 DIP Now

+tKM93C07 16 x 16 250KHz CMOS 10 Self-timed 8 DIP Now

1K bit +KM93C46 64x 16 250KHz CMOS 10 Self-timed 8 DIP/8 SOIC Now

+tKM93C46! 64x 16 250KHz CMOS 10 Industrial 8 DIP Now

16K bit KM28C16 2K x 8 150/200/250; CMOS 2 D-P, 24 DIP/32 PLCC| Now
. 32 page mode

TKM28C161 2Kx 8 150/200/250| CMOS 2 Industrial 24 DIP Now

KM28C17 2Kx 8 150/200/250, CMOS 2 D-P, RB 28 DIP/32 PLCC| Now

tKM28C171 2K x 8 150/200/250| CMOS 2 Industrial 28 DIP Now

64K bit KM28C64 8K x 8 2007250 CMOCS 5 P, 28 DiP/32 PLCC| Now
32 page mode

tKM28C64| 8K x 8 200/250 CMOS 5 Industrial 28 DIP Now

KM28C65 8K x 8 200/250 CMOS 5 DP,RB 28 DIP/32 PLCC| Now

+tKM28C65! 8K x8 200/250 CMOS 5 Industrial 28 DIP Now

256K bit | { TKM28C256 32K x 8 150/200/250| CMOS 5 D-p, T-B, 28 DIP/32 PLCC| 6, '89
64 page mode

tKM28C2561 | 32K x 8 |150/200/250) CMOS 5 Industrial 28 DIP 6, '89

* D-P: Data-Polling, R/B: Ready/Busy, T-B: Toggle Bit
t New Product




KM93C06 CMOS EEPROM

256-Bit Serial Electrically Erasable PROM

FEATURES - GENERAL DESCRIPTION

* 16 x 16 serial read/write memory The KM93C06 is a CMOS 5V Only 256 bit non-volatile,

* High performance advanced CMOS technology sequential EEPROM. It is fabricated with the well de-
— Reliable floating gate technology fined floating gate CMOS technology using Folwer-

* Single 5 Volt supply Nordheim tunneling for erasing and programming.

* Low power dissipation The KM93CO06 is organized as 16 registers of 16 bits
— Standby current: 250,A (TTL) each, which can be read/written serially by a
— Active current: 5 mA (TTL) microprocessor.

e TTL compatible The KM93C06 is designed for applications up to

* Enhanced write protection 10,000 erase/write cycles per byte and over 10 years of

data retention.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
; ] A\
. SK Ifff— e cs [1] [ 8] Ve
e CLOCK/Vpp sk [ 2] 7] NC
f i 1 kmescos E
L —1 core " o [3] @ NC
CONTROL X, ¥ (16x16) | |
cs Logic |1 oec | 00 [4] 5] GND
, |
i
] i DATA | —L
- REGISTER ouTPuT PIN NAMES
. | CONTROL
n l ‘-1 L— ] INSTRUCTION Pin Name Pin Function
— | _REGTER | ‘ cs Chip Select
' SK Serial Data Clock
L INSTRUCTION "
e =1 DECODER % DI Serial Data Input
; DO Serial Data Output
N.C. No Connection
Vee Power Supply
GND Ground

& SAMSUNG |
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KM93C06 CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03t07.0 \
Temperature Under Bias Toias -10to +85 °C
Storage Temperature Tsto -65to0 +125 °C

*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 \'
Supply Voltage Vss 0 0 0 \
Input High Voltage, all inputs Vin 2.0 - Vee+0.3 \
Input Low Voltage, all inputs Vi -03 — 0.8 Vv

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Conditions Min Max Unit
Operating Voltage Vee ‘ 45 5.5 \
Operating Current (DC) lech Vec=5.5V, CS=2.0V, SK=2.0V 1 mA
Operating Current (AC) lcca Vec=5.5V, fs =250KHz 5 mA
Standby Current (TTL) lsg1 Vee=5.5V, CS=0.8V 250 pA
Standby Current (CMOS) lsg2 Vee=5.5V, CS=0V 100 pA
Input Voltage Levels x'L _,,(3,3 \,__Ofn , v

ViH oy Voo T V.o
VQL loo=2.1mA 0.4 \Y
Output Voltage Levels Von lon = — 4004A 24 v
Input Leakage Current Iy Vin=5.5V 10 pA
Output Leakage Current lo Vour=5.5V, CS =0V 10 pA
INSTRUCTION SET FOR MODE SELECTION
Instruction SB " OP Code Address Data Comment
READ 1 10XX A3A2A1A0 Dour Read register A3A2A1A0
WRITE 1 01XX A3A2A1A0 D15-D0 Write register A3A2A1A0
ERASE 1 11XX A3A2A1A0 — Erase register ASA2A1A0
EWEN 1 0011 XXXX — Erase/Write enable
EWDS 1 0000 XXXX — Erase/Write disable
ERAL 1 0010 XXXX — Erase all registers
WRAL 1 0001 XXXX D15-DO Write all registers

The KM93CO06 provides 7 instructions as shown. Note that all the instructions start with a logic “1” start bit, and
the next 8 bits carry the 4-bit OP code and the 4-bit address for 1 of 16, 16-bit register.

& SAMISUNG
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KM93C06 CMOS EEPROM

AC TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45 to 2.4V
Input Rise and Fall Times 20 ns
Input and Output Timing Levels 0.8V and 2.0V
Output Load 1 TTL Gate and C_=100pF
AC OPERATING CHARACTERISTICS (T, =0°C to 70°C, Vcc =5V = 10%, unless otherwise noted.)
Parameter Symbol Test Conditions Min Max Unit
SK Frequency 0 250 KHz
SK High Time tskn 1 us
SK Low Time tski 1 us
Chip Select Setup Time tess 0.2 us
Chip Select Hold Time tesH 0 us
Data Setup Time tois 0.4 us
Data Hold Time tom 04 us
Output High Delay Time tro1 VoL= 0.8V, Vou = 2.0V 2 us
Output Low Delay Time troo Vie=045V, Viy=2.4V 2 us
Program Cycle Time tew 10 30 ms
Rising Edge of CS to
Status Valid tsv 1 us
Falling Edge of CS
to Dour TRI-STATE fon, taw 04 KA

Note 1: The SK frequency spec, specifies a minimum SK clock period of 4us, therefore in a SK clock cycle
tskn + tsk. Must be greater than or equal to 4us.
e.q., if tsku = 1us then the minimum tsky = 3ps in order to meet the SK frequency specification.

Note 2: CS must be brought low for a minimum 1us(tcs) between consecutive instruction cycles.

TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING

4us

Vin | tskL™ j ,
SK ZL - \
Vi e
S
tois tDIH SKH
Vik —
DI
Vi 2 =
Ccss tosH
Vi
cs 7L N
Vi |

Vou

— ; troo — ‘—* tro1
VoH
DO \ 7
' [0 oont ane
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KM93C06 CMOS EEPROM

TIMING DIAGRAMS (Continued)

INSTRUCTION TIMING

wummm

0 ARXXXXY 43 ) ;X AN .
R
TRI-STATE

WRITE < );7‘—;\’:&—_——
TRERRRRY ) b..db-_,,_/—tx:x

L
mmm
{L 1

=g

1t>-_,,_/—<:x3<:x:>c:><

ERASE

EWEN
EWDS

ENABLE=11
DISABLE =00

WRAL
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KM93C06

CMOS EEPROM

DEVICE OPERATION

The KM93CO06 is 256 bit CMOS serial I/O EEPROM used
with microcontrollers for nonvolatile memory applica-
tions. The on-chip programming voltage generator al-
lows user to use a single 5V power supply. All the
operation of the chip is proceeded by an instruction set,
consisted of a start bit and four OP code bits, facilitat-
ing inherent protection against false write. The DO pin
is in tri-state except for the read period to eliminate bus
contention.

READ

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0”) proceeds the 16
bit data output string.

EWEN/EWDS

The KM93CO06 is at the erase/write disable (EWDS) state
during power-up period to protect against accidental dis-
turb. After the power up period, the erase/write opera-
tion must be proceeded by an erase/write enable (EWEN)
operation. The erase/write enable (EWEN) mode is main-
tained until a erase/write disable (EWDS) operation is
executed or V¢ is removed from the part. Execution of
READ operation is independent of both EWEN and
EWDS instructions.

PACKAGE DIMENSIONS
8 PIN PLASTIC DUAL IN LINE PACKAGE

0.360 (9.14)
0.372 (9.45)

10.240 (6.10)

O FZGO (6.60)

!

0.139 (3.53)
[0.170 (4.32)
0.125 (3.18)
0.149 (3.78)
| |
0.100 254 | { |
e ! 1\
0.016 (0.41) | | | 0020059
0.020 (0.51) 0.040 (1.02)

ERASE

Before a write cycle, an erase cycle need to be operated
to reset the EEPROM cells to the “erase” state. The chip
starts an erase cycle by dropping CS low after an erase
instruction and address set is input. The erase cycle is
ended by raising CS input high after the program cycle
time (tew) is satisfied.

WRITE

The write operation is started by sequentially loading
its instruction, address, and data set. After the last bit
of data is input on the DI pin, CS must be brought low
before the rising edge of the SK clock. This falling edge
of CS initiates the write cycle. Like the erase operation,
write cycle ended at the rising edge of CS input.

ERAL (chip erase)

Entire memory array is erased, i.e., logical “1” state, by
this chip erase (ERAL) operation. The chip erase cycle
is identical to the erase cycle except for different OP
code.

WRAL (chip write)
The entire array need to be erased before this chip write
mode operation. Data given during this mode are writ-

ten to all cells in the corresponding column simul-
taneously.

unit; inches (millimeters)

\
R

B — 0~ 10°

—

| 0.300 (7.62)

0008 (020
0,012 (0.30)
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KM93Co07

CMOS EEPROM

256-Bit Serial Electrically Erasable PROM

FEATURES

* 16 x 16 serial read/write memory

¢ High performance advanced CMOS technology
— Reliable floating gate technology

* Single 5 Volt supply

* Low power dissipation
— Standby current: 250uA (TTL)
— Active current: 5 mA (TTL)

* TTL compatible

* Enhanced write protection

¢ Self-timed programming cycle

* Device status signal during programming

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM93CO07 is a CMOS 5V Only 256 bit non-volatile,
sequential EEPROM. It is fabricated with the well de-
fined floating-gate CMOS technology using Folwer-
Nordheim tunneling for erasing and programming.

The KM93CO07 is organized as 16 registers of 16 bits
each, which can be read/written serially by a
microprocessor. It operates in a self-timed mode with
the DI pin indicating the R/B status of the device.

The KM93CO07 is designed for applications up to
10,000 erase/write cycles per byte and over 10 years of
data retention.

PIN CONFIGURATION

\J
I SK } i cs [1] 8] Vee
CLOCKNVpp sk 2 7] NC
GEN. [2] KM93Co7 g
Core b oI [3] E NC
“Control DEC (16x16)

Logic [ ’ Do [4] 5] aND

SIA (16)

} [ oo |

Data "-J . PIN NAMES

Register Output
E]L Contro! Pin Name Pin Function

L— Instruction ! cS Chip Select

Regist -

eg'; ¢ | 3 SK Serial Data Clock

Instruction ‘ Di Serial Data Input

Decoder ] DO Serial Data Output

| N.C. No Connection
Vee Power Supply
GND Ground
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KM93C07 CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating - Unit
Voltage on Any Pin Relative to Vss Vin -03t07.0 \"
Temperature Under Bias Toias -10to +85 °C
Storage Temperature Tstg -65to +125 °C

*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED 0PERAT|NG COND'TIONS (Voltage reference to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 Vv
Supply Voltage Vss 0 0 0 \
Input High Voltage, all inputs ViH 20 - Vec +0.3 \"
Input Low Voltage, all inputs Vi -0.3 — 0.8 Vv
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Conditions Min Max Unit
Operating Voltage Vee 45 5.5 \
Operating Current (DC) ) Ve =5.5V, CS =2.0V, SK=2.0V 1 mA
Operating Current (AC) lcc2 Vee =5.5V, fo =250KHZ 5 mA
Standby Current (TTL) lsg1 Vee=5.5V, CS=0.8V 250 pA
Standby Current (CMOS) lsg2 Vee=5.5V, CS =0V 100 uA

Vi -03 0.8 \"
Input Voltage Levels Vi 20 Voo +03 v
VoL lo,=2.1mA 0.4 \"
Output Voltage Levels Vo lon = — 400uA 24 \"
Input Leakage Current lu Vin=5.5V - 10 A
Output Leakage Current lo Vour=5.5V, CS =0V 10 A
INSTRUCTION SET FOR MODE SELECTION
Instruction SB OP Code Address Data Comment
READ 1 10XX A3A2A1A0 Dour Read register A3A2A1A0
WRITE 1 01XX A3A2A1A0 D15-DO Write register A3A2A1A0
ERASE 1 11XX A3A2A1A0 — Erase register ASA2A1A0
EWEN 1 0011 XXXX — Erase/Write enable
EWDS 1 0000 XXXX — Erase/Write disable
ERAL 1 0010 XXXX — Erase all registers
WRAL 1 0001 XXXX D15-DO Write all registers
The KMO3CO7 provides 7 mnstro ! hown. Note that all the imstract - Tt . Tt ooanc
conext 8 bits carry the 4-bit OP « ode and the 4-bit address for 1 of 16, 1o it reget -

255
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KM93Co07 CMOS EEPROM

AC TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45 to 2.4V
Input Rise and Fall Times 20 ns
Input and Outpuyt Timing Levels 0.8V and 2£V
Output Load 1 TTL Gate and C_=100pF
AC OPERATING CHARACTERISTICS (T,=0°C to 70°C, Vcc =5V + 10%, unless otherwise noted.)
Parameter Symbol Test Conditions Min Max Unit
SK Frequency 0 250 KHz
SK High Time tskn 1 us
SK Low Time tske 1 us
Chip Select Setup Time tcss 0.2 us
Chip Select Hold Time tesu 0 us
Data Setup Time tois 0.4 us
Data Hold Time tom 1 0.4 us
Output High Delay Time teo1 VoL=0.8V, Voy =2.0V 2 us
Output Low Delay Time teoo Vi=045V, Viy=2.4V 2 us
| Program Cycle Time tew 10 ms
Min CS Low Time tes 1 us
Rising Edge of CS to t 1 s
Status Valid sV n
Falling Edge of CS
to Dour TRI-STATE tons ton 04 wA

Note 1: The SK frequency spec, specifies a minimum SK clock period of 4us, therefore in a SK clock cycle
tskn + tsku must be greater than or equal to 4us.
e.q., if tsk. = 1us then the minimum tsxy =3us in order to meet the SK frequency specification.

Note 2: CS must be brought low for a minimum 1us(tcs) between consecutive instruction cycles.

TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING

4ps

Vin | tskL™
SK Z’—

Ve tskH

tois [

Vi fa -
DI

Vi c =

css ———1tcsH

ViH
cs /

Vi

l—“ teD1

- troo ]
VoH
o /

Vo ' m DON'T GARE
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KM93C07

CMOS EEPROM

TIMING DIAGRAMS (continued)

INSTRUCTION TIMING

Sipipipigigipgigiyigigligigfgigiigigigig B

CS-/

READ

-4 4¢ | fes
STANDBY
. 1 0 LXRXXY As ) :X EAN I
TFII-STATE

DO

f— o AT

s« _I_LI'LI'LI'LFLI'LJ"LP'LFLFLFL,.I_L

¢ ——r——toH, t1n
(D X Do XD
TRI-STATE

toe STANDBY
WRlTEJ CS_/ g:_ifggs f__....
ol 1 \_2/ 1 \OOOXXY A3 ) o« €D Do
o TRI-STATE (0 c tsv BU = S
nd R
' W READY Ly sTaTE
e —— L E/W
j pipipgipgipgigigiiipigipgtgigigipgipipip s
L
4% tos L—“_! STANDBY
ERASE Cs_/ -7 CHECK
STATUS
DI /1 1 1 .A.A‘A’A’A’m Ao 44
e y
00 TRI-STAGE . SV T 3 0sy —“i_—“m TRI-STAGE
3 !
}-—AE/W
sK
EWEN STANDBY
EWDS s/ \
/\0 o
N\ Di
ENABLE = 11
DISABLE =00
sk (EplipipfpEplpl
4L
1, tcs L—ﬂ——\ STANDBY
J l crece F——
ol /1 \o__°0 o T OCORRRRXXYY Ts ) Do 4
tQV—em—t f— —— t1H
o TRI-STAGE BUSYY e aoy
4 TRI-STATE
per—— L £/

s« UL ML ryrry

%

{
cs. o STANDBY
ERAL
STATUS
o /N0 T\ o SRR || ¢ :
t SUsy tH TRI-STAGE
DO | o READY
o
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KM93C07

CMOS EEPROM

DEVICE OPERATION

The KM93C07 is 256 bit CMOS serial /0 EEPROM used
with microcontrollers for nonvolatile memory applica-
tions. The on-chip programming voltage generator al-
lows user to use a single 5V power supply. The erase
and write cycle of the KM93CO07 is self-timed with
ready/busy status of the chip indicated at the DO pin.
All the operations of the chip is proceeded by a four OP
code bits, facilitating inherent protection against false
write. The DO pin is tri-state except for the read period
and the ready/busy indication period to eliminated bus
contention.

READ

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0”) proceeds the 16
bit data output string.

EWEN/EWDS

The KM93CO7 is at the erasel/write disable (EWDS) state
during power-up period to protect against accidental dis-
turb. After the power up period, the erase/write opera-
tion must be proceeded by an erase/write enable (EWEN)
operation. The erase/write enable (EWEN) mode is main-
tained until a erase/write disable (EWDS) operation is
executed or Vcc is removed from the part. Execution of
READ operation is independent of both EWEN and
EWDS instructions.

ERASE

Before a write cycle, an erase cycle need to be operated
to reset the EEPROM cells to the “erase” state. The chip
starts a self-timed erase cycle by dropping CS low af-

ter an erase instruction and address set is input. The
chip’s ready/busy status is indicated at the DO pin by
bringing CS high during erase cycle.

WRITE

The write operation is started by sequentially loading
its instruction, address, and data set. After the last bit
of data is input on the DI pin, CS must be brought low
before the rising edge of the SK clock. This falling edge
of CS initiates the self-timed write cycle. Like the erase
operation, write cycle has the ready/busy function.

ERAL (chip erase)

Entire memory array is erased, i.e., logical “1” state, by
this chip erase (ERAL) operation. The chip erase cycle
is identical to the erase cycle except for different OP
code.

WRAL (chip write)

The entire array need to be erased before this chip write
mode operation. Data given during this mode are writ-
ten to all cells in the corresponding column simul-
taneously.

READY / BUSY

The ready/busy status of KM93CO07 during all the self-
timed programming cycle (erase, write, chip erase, chip
write) is indicated at DO pin. Bringing CS pin high, af-
ter the self-timed programming cycle is initiated, will
produces logic ‘0’ at DO pin if the chip is still program-
ming and logic ‘1’ if the programming cycle is com-
pleted.
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KM93Co07

. CMOS EEPROM

PACKAGE DIMENSIONS
8 PIN PLASTIC DUAL IN LINE PACKAGE

0.360 (9.14)

0.372 (9.45)

1 r1
0.240 (6.10)
0.260 (6.60)

0.045 (1.14)
0.065 (1.65)

I = \ | 0139 (353
i {:L \ —f 0.170 (4.32)
(
I ’ 0.125 (3.18)
Li { | 0.149 (3.78)
/ L \/
0.100 (2.54) j l [
TYP ] I
0.016 (0.41) 0.020 (0.51)
0.020 (0.51) * 0.040 (1.02)

unit; inches (millimeters)

\

//‘ 0~ 10°
/
0.300 (7.62)
! TYP
(- J

0.008 (0.20)
0.012 (0.30)
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KM93C46

CMOS EEPROM

1K Bit Serial Electrically Erasable PROM

FEATURES

* Operating temperature range

— KM93C46: Commercial

— KM93C46l: Industrial
* Single 5 Volt supply

* High performance advanced CMOS technology
— Reliable floating gate technology
® 64 x 16 serial read/write memory

e TTL compatible
* Low power dissipation

— Standby current: 250A (TTL)
— Active current: 5 mA (TTL)

¢ Enhanced write protection

¢ Self-timed programming cycle
* Device status signal during programming

¢ 10,000 Cycle Endurance

¢ Available in plastic DIP and SOP

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM93C46 is a CMOS 5V Only 1,024 bit non-
volatile, sequential EEPROM. It is fabricated with the
well defined floating gate CMOS technology using
Folwer-Nordheim tunneling for erasing and
programming.

The KM93C46 is organized as 64 registers of 16 bits
each, which can be read/written serially by a
microprocessor. It operates in a self-timed mode with
the DO pin indicating the READY/BUSY status of the
device.

The KM93C46 is designed for applications up to
10,000 erase/write cycles per byte and over 10 years of
data retention.

PIN CONFIGURATION

DIP SOP
e —— e 1 cS K] [8] Vee NeC.[} O N.C.
L Clock/Vpp sk [2] N.C. Vee [0 [TJGND
GEN.
( DI ﬂ N.C. cs [0 1100
——{ CORE
SK [ DI
s |-{conTrOL] | XY rLeexe o2 5]GND -
- LOGIC DEC | |
s [oo] KMS3C46 KMS3Ca8G
L J KM93cCae6l (SC46)
DATA |=
REGISTER OUTPUT
CONTROL
| oI 'L PIN NAMES
——— INSTRUCTION
REGISTER [~ Pin Name Pin Function
I CS Chip Select
INSTRUCTION -
DECODER SK Serial Data Clock
._ DI Serial Data Input
DO Serial Data Output
N.C. No Connection
Vee Power Supply
GND Ground
260
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KM93C46

CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03t07.0 \"
Commercial —-10to +85
Temperature Under Bias Toias °C
Industrial -65to +125
Storage Temperature Tstg -65to +125 °C

*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

KM93C45 TA=0 to 70°C, Voltages referenced to Vss
KM93C461 T, = — 40 to 85°C, Voltages referenced to Vss

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 Vv
Supply Voltage Vss 0 0 0 \
Input High Voltage, all inputs Viu 2.0 — Vee+0.3 \"
) Input Low Voltage, all inputs Vi -03 — 0.8 \"
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Condition Min Max Unit
Operating Voltage Vee 45 5.5 \"
Operating Current (DC) lcet Vec=5.5V, CS=2.0V, SK=2.0V 1 mA
Operating Current (AC) leca Ve =5.5V, fs=250KHz 5 mA
Standby Current (TTL) Isg1 Vee=5.5V, CS=0.8V 250 wA
Standby Current (CMOS) lss2 | Veo=55V, CS=0V 100 WA
Input Voltage Levels .Y'L _,.QLS . 0'8,. ” v

ViH 2.0 Vee+0.3 \"
Output Voltage Levels ://Z: :z:::zj‘;nog‘u A 24 0.4 x
“ihput Leakage Current Iy Vin=5.5V 10 uA
hbutput Leakage Current lo Vour=5.5V, CS=0V 10 A
Note: Minimum V¢c for READ operation is 2.7V with minimum Vou 1.5V
INSTRUCTION SET FOR MODE SELECTION
Instruction I SB OP Code Address Data Comment
READ 1 10 A5A4A3A2A1A0 Dour Read register ASA4A3A2A1A0
) WRITE 1 01 A5A4A3A2A1A0 D15-DO Write register ASA4A3A2A1A0
7 ERASE 1 11 AS5A4A3A2A1A0 - Erase register ASA4A3A2A1A0
CEWEN 1 0 mxxx | — Erase/Write enable
EWDS 1 00 00XXXX — Erase/Write disable
ERAL ) 1 00 10XXXX — Erase all registers
WRAL 1 00 01XXXX D15-DO Write all registers

The KM93C46 provides 7 instructions as shown. Note that all the instructions start with a logic “1” start bit, and
the next 8 bits carry the 2-bit:OP code and the 6-bit address for 1 of 64, 16-bit register.
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KM93C46

CMOS EEPROM

AC TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45 to 2.4V
Input Rise and Fall Times 20 ns
Input and Output Timing Levels 0.8V and 2.0V

Output Load

1 TTL Gate and C_=100pF

AC OPERATING CHARACTERISTICS
KM93C46 To=0°C to 70°C, Voo =5V +=10%, unless otherwise noted.
KM93C46l To= —40°C to 85°C, Ve =5V + 10%, unless otherwise noted.

Parameter Symbol Test Conditions Min Max Unit
SK Frequency 0 250 KHz
SK High Time tskH us
SK Low Time sk 1 us
Chip Select Setup Time tcss 0.2 us
Chip Select Hold Time tosH 0 us
Data Setup Time tois 0.4 us
Data Hold Time tom 0.4 us
Output High Delay Time tro1 VoL =0.8V, Vou =2.0V us
Output Low Delay Time tepo Vie=0.45V, Viy=2.4V s
Self-Timed Program Cycle Time tew 10 ms
Min CS Low Time tcs 1 us
Rising Edge of CS to tev 1 s

| Status Valid R ’

o4 |

Note i: The SK frequency spec, specifies a minimum SK ciock period of 4us, therefore in a SK ciock cycie

tskn + tsk. Must be greater than or equal to 4ps.

e.q., if tsk. = 1us then the minimum tskw = 3us in order to meet the SK frequency specification.

Note 2: CS must be brought low for a minimum 1us(tcs) between consecutive instruction cycles.

TIMING DIAGRAMS
SYNCHRONOUS DATA TIM

ING b

ViH
SK

Vi

Vi Va
DI

ViL =

tess

ViH ‘
cs /

Vi

Vo
DO

VoL

7 Y e W

tesH
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KM93C46 CMOS EEPROM

TIMING DIAGRAMS (Continued) INSTRUGTION TIMING
J‘LJ'U‘L.FLFLJ‘LF'U"U‘LFLHII,,FUIFU‘LI’LHJ‘
READJ

tcs

STANDBY
!\ ol 0[5 X aaXA3) : XA\ P
toH, tH
i GID GD @4 €D €D vo¢ Mkl
L KX TRI-STATE

SK |-t
rge r(e cS p‘
55 1 ————\sTAN
os \ CHECK  \oTANDBY
WRITE STATUS
o N/ T 50 5
tsv ™" Bus —— [t
) n USY o\
B! TRI-STATE
——tgw—
(o LU Lo
o | SK
EWEN 4
EWDS CS!-/ S \ STANDBY
o—/ " \o_o/ XXX
ENABLE =11
DISABLE =00
s LT LML L MM L mrrrrr
j s 45 \ tcs v-”——'\ STANDBY
CHECK
ERASE< CS STATUS
L“‘ I €5 €0 €O ¢ €0
tsv— h t1H TRI-STATE
po R r-USY READY]
ITRIDIAIE
'—ﬁtElw :

26

tcs e lq
\ \ STANDBY
_/ CHECK -

STATUS
! *—1 tiH
BUSY t TRI-STATE
DO, r S S * READY

TRI-STATE
-IE/w—H

SugigigigigigigigigipigEgigigigiipigin

ISK_H_FLI_LFLI_LJ'U'LI'U_LJ_LI_LJII’ ipipipipipiy

"
4% \ tcs §—————{ STANDBY
/ CHECK —k;
WRAL< CS STATUS
o TR XN | _
tsv 1 [g — " tiH
DO 45 BUSY Y/ READY—
TRI-STATE TRI-STATE
—— tew———
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KM93C46

CMOS EEPROM

DEVICE OPERATION

The KM93C46 is a 1K bit CMOS serial /0 EEPROM used
with microcontrollers for non-volatile memory applica-
tions. The on-chip programming voltage generator al-
lows user to use a single 5V power supply. The erase
and write cycle of the KM93C46 is self-timed with
ready/busy status of the chip indicated at the DO pin.
All the operations of the chip is proceeded by a two OP
code bits, facilitating inherent protection against false
write. The DO pin is in tri-state except for the read peri-
od and the ready/busy indication period to eliminate bus
contention.

READ

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0”) proceeds the 16
bit data output string.

EWEN/EWDS

The KM93C46 is at the erase/write disable (EWDS) state
during power-up period to protect against accidental dis-
turb. After the power up period, the erase/write opera-
tion must be proceeded by an erase/write enable (EWEN)
operation. The erase/write enable (EWEN) mode is main-
tained until a erase/write disable (EWDS) operation is
executed or Ve is removed from the part. Execution of
READ operation is independent of both EWEN and
EWDS instructions.

ERASE

Before a write cycle, an erase cycle need to be operated
to reset the EEPROM cells to the “erase” state. The chip
starts the self-timed erase cycle by dropping CS low af-
ter an erase instruction and address set is input. The
chip’s ready/busy status is indicated at the DO pin by

bringing CS high during erase cycle.

WRITE

The write operation is started by sequentially loading
its instruction, address, and data set. After the last bit
of data is input on the DI pin, CS must be brought low
before the rising edge of the SK clock. This falling edge
of CS initiates the self-timed write cycle. Like the erase
operation, write cycle has the ready/busy function.

ERAL (chip erase)

Entire memory array is erased, i.e., logical “1” state, by
this chip erase (ERAL) operation. The chip erase cycle
is identical to the erase cycle except for different OP
code.

WRAL (chip write)

The entire array need to be erased before this thip write
mode operation. Data given during this mode are writ-
ten to all cells in the corresponding column simul-
taneously.

READY / BUSY

The ready/busy status of KM93C46 during all the self-
timed programming cycle (erase, write, chip erase, chip
write) is indicated at DO pin. Bringing CS pin high, af-
ter the self-timed programming cycle is initiated, will
produces logic ‘0’ at DO pin if the chip is still program-
ming and logic ‘1’ if the programming cycle is com-
pleted.

The KM93C46 has extended READ Vcc margin. READ
operation is functional at V¢c 5.5-2.7V. AC/DC

parameters at this Ve range meet values given in this
spec except for Vou=1.5V at Vg =2.7V..
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KM93C46 CMOS EEPROM

PACKAGE DIMENSIONS }
8 PIN PLASTIC DUAL IN LINE PACKAGE unit; inches (millimsters)

0.360 (9.14)

1 1 11

T

\ O | 0.260 (6.60)
R

| 0.045 (1.14)
0.065 (1.65)

0.008 (0.20)
0.012 (0.30)
0.139 (3.53)
i 0170 (4.32)
]
1 0.125 (3.18)
U U J 0.149 (3.78)
)
0100 254 | | H
TYP ! f

0.016 (0.41) 0.020 (0.51)
0.020 (0.51) 0.040 (1.02)

8 PIN PLASTIC SMALL OUT LINE PACKAGE

0.016 (0.41)
0.03501(0.89)
0.150 (3.81) 0.230 (5.84)
0.157 (3.99) 0.244 (6.20)
0.004 (0.10)
0.008 (0.20)
0.0138 (0.35) \} 0.0058 (0.15)
0.0192 (0.49) | 0.0098 (0.25)
| 0.188 (4.78)
' 0.196 (5.00)
/i | L\ {o0.060(1.52)

0.073 (1.85)

0.050 (1.27)
TYP
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KM28C16/KM28C17

CMOS EEPROM

2K x 8 Bit CMOS Electrically Erasable PROM

FEATURES

¢ Operating Temperature Range
— KM28C16/KM28C17: Commercial
— KM28C161/KM28C17I: Industrial

¢ Simple Byte Write
— Single TTL Level Write Signal
— Latched Address and Data
— Automatic Write Timing
— Automatic Internal Erase-Before-Write
— Ready/Busy Output Pin (KM28C17)
— Data-Polling and Verification

¢ 32-byte page Write 2ms max
— Effective 62.5.s/byte write

* Enhanced Write Protection

* Single 5 volt Supply

* Fast Access Time: 150ns

¢ Power: 100.A—Standby (max)

30mA—Operating (max)

* Two Line Control-Eliminates Bus Contention

* 10,000 Cycle Endurance
¢ JEDEC Byte-wide Memory Pinput

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM28C16/C17 is a 2,048 x 8 bit Electrically Eras-
able Programmable Read Only Memory. Its data can be
modified using simple TTL level signals and a single
5 volt power supply.

Writing data into the KM28C16/C17 is very simple. The
internally self-timed writing cycle latches both address
and data to provide a free system bus during the 2ms
(max) write period. A 32-byte page write enables an en-
tire chip written in 128ms.

The KM28C16/C17 features Data-polling, which ena-
bles the EEPROM to signal the processor that a write
operation is complete without requiring the use of any
external hardware. The KM28C17 features Read/Busy
which is a hardware scheme to signal the status of the
write operation and is especially useful in interrupt
driven systems.

The KM28C16/C17 is fabricated with the well defined
floating-gate CMOS technology using Fowler-Nordheim
tunneling for erasing and programming.

PIN CONFIGURATION

]
z
A7 E -’ E Vce <3
« Page Buffers A6 E _2_§| A8 E
Buffers A5E @AQ ~ O350 8wo
Latches A“E EVW .<ZEZ>§§
D:cnt;jder é%ggAOﬂt As E @ OE - - =
Memory A2 (6| KM28C16 [19) a10 (5] [29) A8
Array A1 E %ﬁ g 28] A9
A0 (8 17] o7 7] 27] N.C.
8]
Y oo 9] 16] 1106 [=_g_= 2 S
Buffers B
,L”t 4 1101 [10] 15] 105 [19] 24] a10
atc
i 110 Butfers o2 [11] 14] 1104 i CE
an and Latches — [12] 1107
Decoder GND [12 [13] /03 1100 [21] 1106
— s ‘
U SN ag e ®
| rovigsy 0] 28] Voo 22z729¢
Woo-uo; | NC.[2] 27 WE [ pin Name Pin Function
CE—— Control A7 & @ N.C. |
WE—| I:;gic A6 [4] 25] A8 Ag-Aso Address Inputs
OF. Timing L RDY/BSY AS E 124] A9 1/04-1/0; Data Inputs/Outputs
A (o] 25 NG, [ oE Chip Enable
A3[7] KM28C17 |22] 0E ——
a2 3] 21] At0 OE Output Enable
A1 [9] 20/ce | WE Write Enable
a0 [ig 1907 | RpY/BSY | Ready/Busy Output
— Y
1100 [11] 18] 1/06
N.C No Connection
1101 [12} 17) vos | N-L-
102 [i3] [16] 104 | Ve +5V
ano [id 51103 | GNp Ground
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KM28C16/KM28C17 CMOS EEPROM
ELECTRICAL CHARACTERISTICS
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss 1 Vin -03to 7.0 \"
Commercial —10to +85 °C
Temperature Under Bias - Toias
Industrial -65to +125 °C
Storage Temperature Tsig -65to +125 °C
Short Circuit Output Current los 5 mA

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
KM28C16/C17: Voltage reference to Vgs, Ta=0°C to +70°C
KM28C161/C171: Voltage reference to Vss, Ta= —40°C to +85°C

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 i 5.5 Vv
Supply Voltage Vss 0 0 0 Vv
Input High Voltage, all Inputs Viu 2.0 — Vec+ 0.3 v m
Input Low Voltage, all Inputs Vi -03 — 0.8 \"
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Test Conditions Min Max Unit
€E=CTE=V|L,WE=V\H
Operating Current lec All I/0’s = OPEN — 30 mA
All Addresses* (note 1)
C_E. = VIH
Standby Current (TTL) (Y] All 1/O’s = OPEN 1 mA
CE=Vcc—0.2 _
Standby Current (CMOS) Iss2 All 1/0’s = OPEN 100 A
Input Leakage Current lu Vin=0 to 5.5V — 10 uA
Output Leakage Current lo Vour =0 to 5.5V — 10 uA
Output High Voltage Level Vou lon = —400pA 2.4 — "
Output Low Voltage Level Voo loo=2.1mA — 0.4
Write Inhibit V¢ Level Vwi 3.8 — Vv
* Note 1. All addresses toggling from V. to V4 at 6.7MHz
CAPACITANCE (1.=25°C, Vco =5V, f=1.0 MH2)

Parameter Symbol Conditions Min Max Unit
Input/Output Capacitance Cio Vio =0V — pF
Input Capacitance Cin Vin=0V — pF

Note: Capacitance is periodically sampled and not 100% tested.
267
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KM28C16/KM28C17 CMOS EEPROM

MODE SELECTION

CE OE WE Mode o Power
L L H Read Dour Active
L H L Write Din Active
L L H DATA-Polling 110;,=D; Active
H X X Standby & Write Inhibit High-Z Standby
X L X Write Inhibit — —

X X H Write Inhibit — —

AC CHARACTERISTICS
KM28C16/C17: TA=0°C to +70°C, Vcc =5V = 10%, unless otherwise noted.
KM28C161/C17I: To= —40°C to +85°C, Vcc=5V +10%, unless otherwise noted.

TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45 to 2.4V
Input Rise and Fall Times 20 ns
Input and Output Timing Levels 0.8V and 2.0V
Output Load 1 TTL Gate and C_ = 100pF
READ CYCLE

KM28C16-15 | KM28C16-20 | KM28C16-25
KM28C161-15 | KM28C161-20 | KM28C16l-25
Parameter Symbol | KM28C17-15 | KM28C17-20 | KM28C17-25 | ypit
KM28C17I-15 | KM28C171-20 | KM28C171-25

Min Max Min Max Min Max

Read Cycle Time tre 150 200 250 ns
Chip Enable Access Time tee 150 200 250 ns
Address Access Time taa 150 200 250 ns
Output Enable Access Time toe 60 80 100 ns

Output or Chip Disable to

Output High-Z

Output Hold from Address Change,
Chip Disable, or Output Disable ton 10 10 10 ns
Whichever Occurs First
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KM28C16/KM28C17

CMOS EEPROM

WRITE CYCLE

Parameter Symbol Min Max Unit
Write Cycle Time twe 2 ms
Address Set-Up Time tas 0 ns
Address Hold Time tan 80 ns
Write Set-Up Time tes 0 ns
Write Hold Time teH 0 ns
CE Pulse Width tow 100 ns
Output Enable Set-Up Time toes 10 ns
Output Enable Hold Time toen 10 ns
WE Pulse Width twe 100 ns
Data Set-Up Time tos 50 ns
Data Hold Time ton 10 ns
Time to Device Busy tos 100 ns
Busy to Write Recovery Time tewr 50 ns
Byte Load Cycle Time tec 0.2 100 us
Last Byte Loaded to Data Polling te 1 us

Note: The timer for tg.c is reset at a falling edge of WE and starts at a rising edge of WE.

TIMING DIAGRAMS
READ CYCLE WE=Vy

- NN SN AN NN N Y NN
QRRAKLRXRIRRX

tRc

tce ———————
i N Y

| tor—]|
i— —toe—— taa
OE N\ ) /
- ton _i ton

Dour @( VALID DATA ?@( VALID DATA
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KM28C16/KM28C17

CMOS EEPROM

TIMING DIAGRAMS (continued)
WE CONTROLLED WRITE CYCLE

f————tas

tcs
CE

“twe-

t—.vtcn.
;J.'!‘ E 5 g, m—_
L C

XX f

toEH

RKREHE

Dour m—mam §
\-—&vs-# ——toH ——
Din VALID DATA ]
"“ﬁf tos - tewR
READY/BUSY

CE CONTROLLED WRITE

N /]

ADD

QANAAA

= —-tas

taH

tcs

5

A S S S S STSSY
RRLRRKRILLLLRLERR

Y/ V"

\/
IR

m

586"
toes

———tcw

« By

f—tps —— | ——tpH ——%

rge
17

‘V'V‘ N\ \\V VY \\\/

o AL ATA KRR
] tog BWR —

READY/BUSY i |
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KM28C16/KM28C17 CMOS EEPROM

TIMING DIAGRAMS (Continued)
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE)

'
)

tas =t = taH —

o BRI TR

— tcH
LG

"
= )
toEH -— | ey

tBLc | '
= ‘WPt _-344_! F.,..H,, — twc.ii._{
p [
7 =
[
PrT T
tos—— [———1— o “NOTE 1. tBwR
[ L—'tpg [ A

tes f——

READY/BUSY

B S
>
J

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE)

AYAY ¥ Yoo
tast—— —tAH»—i
%
w0 LR LB LTI
fes = L4 — [—tcH £(
« I T
toeH —  ——
tossF—
TN WV\_

-

| f
:

tos toH
o *NOTE 1 tewR—|
\ A
)

*NOTE: 1/07 Outputs Dinn when the chip is read. 1/0g-/Og have tristate.

READY/BUSY
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KM28C16/KM28C17

CMOS EEPROM

DEVICE OPERATION

READ

Reading data from the KM28C16/C17 is similar to read-
ing data from a SRAM. A read cycle occurs when WE
is high and CE and OE are low. I either CE or OE goes
high the read cycle is terminated. This two line control
eliminates bus contention in a system environment. The
Data I/O pins are in the high impedance state whenever
OE or CE is high.

WRITE
Writing data into the KM28C16/C17 is easy. Only a sin-
gle 5V supply and TTL level signals are required. The
on-chip data latches, address latches, high voltage
generator, and fully self-timed control logic make writ-
ing as easy as writing to a SRAM.
**** BYTE WRITE MODE ****
The byte write mode of the KM28C16/C17 is only a part
of the page write mode. A single byte data loading fol-
lowed by a tg.c time-out and by a nonvolatile write cy-
cle will complete a byte mode write. In this mode, the
write is exactly identical to that of the KM28C16/C17.
**** PAGE WRITE MODE ****
The KM28C16/C17 allows up to 32 byte to be written in
a single page write cycle. A page write cycle consists
of a data loading period, in which from 1 to 32 byte data
are loaded into the KM28C16/C17 internal registers and
a nonvolatile write period, in which the loaded data in
the registers are written to the EEPROM cells of the
selected page.

Data are loaded into the KM28C16/C17 by sequentially
pulsing WE with CE low and OE high. On each WE, ad-
dress is latched on the falling edge omeWE and data
is latched on the rising edge of the WE. The data can
be loaded in any “Y”” address order and can be renewed
in a data loading period.

Since the timer for the data loading period (tg.c) is reset .

at the falling edge of WE and starts at every rising edge
of WE, the only requirement on WE to continue the data
loading is that the interval between WE pulses does not
exceed the maximum tg.c (100ps). If OE goes Low dur-
ing the data loading period, further attempt to load the
data will be ignored because the external WE signal is
blocked by OE signal internally. Consequently, the tg.c
timer is not reset by the external WE pulse if OE is low.

The page address for the nonvolatile write is the “X”
address (As-Aqo) latched on the last WE. The nonvola-
tile write period consists of an erase cycle and a pro-
gram cycle. During the erase cycle, the existing data
of the locations being addressed are erased. The new

data latched at the register are written into the location
during the program cycle. Note that only the addressed
location in a page are rewritten during a page write
cycle.

The KM28C16/C17 also supports CE controlled write cy-
cle. That means CE can be used to latch address and
data as well as WE.

STANDBY

Power consumption is reduced to less than 100uA by
deselecting the device with a high input on CE.
Whenever CE is high, the device is in the standby mode
and 1/Oy-1/O; are in the high impedance state, regard-
less of the state of OE or WE.

DATA PROTECTION

Features have been designed into the KM28C16/C17 that
prevent unwanted write cycles during power supply tran-
sitions and system noise periods.

The KM28C16/C17 has a protection feature against WE
noises: a WE noise the width shorter than 20ns (typ.)
will not start any unwanted write cycle.

Write cycles are also inhibited when Vg is less than
Vwi = 3.8 volts, the Write Inhibits V¢c level.

During power-up, the KM28C17 automatically prevents
any write operation for a period of 2ms (typ.) after Vec
reaches the Vy, level. This will provide the system with
sufficient time to bring WE and CE to a high level be-
fore a write can occur. Read cycles can be executed dur-
ing this initialization period. Holding either OE low or
WE high or CE high during power-on and power-off will
inhibit inadvertent writes.

DATA POLLING

The KM28C16/C17 features DATA-Polling at I/0; to de-
tect the completion of a write cycle using a simple read
and compare operation. Such a scheme does not require
any external hardware. Reading the device at any time
during a write operation will produce, at 1/0;, an invert-
ed value of last data loaded into the EEPROM (1/O¢-1/Os
are at the high impedance state). True data will be
produced at all I/O’s once the write cycle has been com-
pleted.
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KM28C16/KM28C17

CMOS EEPROM

DEVICE OPERATION

READY/BUSY

The KM28C17 has a Ready/Busy output on pin 1
that indicates when the write cycle is complete. The pin
is normally high except when a write cycle is in
progress, in which case the pin is low.

The Ready/Busy output is configured as open-drain
driver there-by allowing two or more Ready/Busy out-
put to be OR-tied. This pin requires an appropriate pull-
up resistor for proper operation. The pull-up resistor
value maybe calculated as follows.

RP = Vcc(max)—VOL(max) _ 5.1V
- lo+ I T 2AmA+1L

where I_is the sum of the input currents of all devices
tied to the Ready/Busy pin.

PACKAGE DIMENSIONS

24 LEAD PLASTIC DUAL IN LINE PACKAGE

ENDURANCE AND DATA RETENTION
KM28C16/C17 is designed for applications requiring up
to 10,000 write cycles per EEPROM byte and ten years
of data retention. This means that each byte may be
reliably written 10,000 times without degrading device
operation and that the data in the byte will remain valid
after its last write operation for ten years with or without
power applied.

Units: Inches (millimeters)

|

— 0~15°

ﬁﬁﬁﬁmﬁﬁﬁﬁﬁﬁ f
s g
Tix ole I
o o
L (|
I J 0 I I I A P 74\\\i
1,260 (32.0)
MAX 0.008 (0.20)
0.012 (0.30)
[ 0.145 (3.68)
q Jj {0155 399)
0.120 (3.05)
| MIN
0.1 (2.54) f oo14 0,014 (0.36) 0.020 (0.51)
TYP }* 70.022 (0.56) MIN
0.060 (1.52)
R
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KM28C16/KM28C17

CMOS EEPROM

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE

rﬁ{‘ﬁﬁﬁﬁﬁr’ﬁﬁﬁﬁﬁﬁﬁ ﬁj

Units: Inches (millimeters)

;

55 (14.0)
MAX
0.60 (15.24)
TYP

L___o.

AP P P P [ P P P L B 1

\g\

1.465 (37.2)
MAX 0.008 (o 20)
0.012 (0.30)
[ 0.155 (3.94)
["f F [j x 0.200 (5.08)
[70.120 (3.05)
| MmN
0.1 (2.54) 0.014 (0.36) 0.020 (0.51)
TYP o loosa 1o ! 0.022056) MIN
" 0.060 (1.52)
32 PIN PLASTIC LEADLED CHIP CARRIER 0.125 (3.18)
| 0.485 (12.32) 0.140 (3.56)
0.495 (12.57) |__0.015 MIN. (0.381)
0.449 (11.41) 0,045 (1.143)
0.453 (11.51) |
[: ooofmo ot 30° /-
5 V]
PIN1—T] D
O U 'sls =lg
a8 T|&
0 ] &)Y o< 0.013 (0.33)
H—- + -—B 2le g % 0.021 (0.53)
0 ] @ 8 ol
o (=] —
O [1 B
0 B
0 i P L
W
ooopoor— ——— | r—)
0.010 (0.254)
0.300 REF. (7.620) [
pm T R 0.078 (1.981)

!

0.400 REF

0.490 (12.45)
0.530 (13.46)

0.045 (1.14)
0.055 (1.40)

qnnn
T

0.390 (9.91)
0.430 (10.92)

0.095 (2.413)
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Ao-A12

KM28C64/KM28C65

CMOS EEPROM

8K x 8 Bit CMOS Electrically Erasable PROM

FEATURES

* Operating Temperature Range
— KM28C64/KM28C65: Commercial
— KM28C641/KM28C65I: Industrial

¢ Simple Byte Write
— Single TTL Level Write Signal
— Latched Address and Data
— Automatic Write Timing
— Automatic Internal Erase-Before-Write
— Ready/Busy Output Pin (KM28C65)
— Data Polling and Verification

* 32-byte page Write 5ms (max.)
— Effective 150us/byte write

* Enhanced Write Protection

 Single 5 volt Supply

¢ Fast Access Time: 200ns

* Power: 100.A—Standby (max)

30mA—Operating (max)

* Two Line Control-Eliminates Bus Contention

* 10,000 Cycle Endurance
¢ JEDEC Byte-wide Memory Pinput

FUNCTIONAL BLOCK DIAGRAM

— X ‘-‘ Page Buffers
Buffers
Latches
and
Decoder § 65.536 Bit
EEPROM
Memory
ly Array
1
L
Buffers
Latches
and /0 Buffers
Decoder and Latches
] L namn
’ /09 - 1107
CE—— Control
BE- Logic
SE and o
WE— Timing - RDY/BSY

RDY/BSY
or N.C.
A12

A7
A6
A5
A4

3> >
[

EEEE

>
S

A0
1100
1101
1102

13
GND

GENERAL DESCRIPTION

The KM28C64/C85 is a 8,192 x 8 bit Electrically Eras-
able Programmable Read Only Memory. Its data can be
modified using simple TTL level signals and a single
5 volt power supply.

Writing data into the KM28C64/C65 is very simple. The
internally self-timed writing cycle latches both address
and data to provide a free system bus during the 5ms
(max) write period. A 32-byte page write enables an en-
tire chip written in 1.3 second.

The KM28C64/C65 features Data-polling, which ena-
bles the EEPROM to signal the processor that a write
operation is complete without requiring the use of any
external hardware. The KM28C65 features Read/Busy
which is a hardware scheme to signal the status of the
write operation and is especially useful in interrupt
driven systems.

The KM28C64/C65 is fabricated with the well defined
floating-gate CMOS technology using Fowler-Nordheim
tunneling for erasing and programming.

PIN CONFIGURATION

\J

]
(2]
3]
4]
(5]
[e]

@
[12] [17] 105
[16] 1104
E 1103

Pin Name Pin Function
Ag-Avz Address Inputs
1/10¢-1/07 Data Inputs/Outputs
CE Chip Enable

OE Output Enable

WE Write Enable
RDY/BSY Ready/Busy Output
N.C. No Connection

Vee +5V

GND Ground
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CMOS EEPROM

KM28C64/KM28C65

ELECTRICAL CHARACTERISTICS

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vin -03t0 7.0 \"
Commercial —10to +85 °C
Temperature Under Bias - Toias
Industrial —-65to +125 °C
Storage Temperature Tstg —65to +125 °C
Short Circuit Output Current los 5 mA

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
KM28C64/C65: Voltage reference to Vss, Ta=0°C to +70°C
KM28C641/C65!: Voltage reference to Vss, Ta= —40°C to +85°C

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
m§qpply Voltage B - ,Y5§, i - 0 - 777077 1 oﬁ \
Input High Voltage, all Inputs Vin 2.0 — Vec +0.3 \
Input Low Voltage, all Inputs Vi -0.3 — 0.8 \
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Test Conditions Min Max Unit
C—E=()_E=VIL,W_E=VIH
Operating Current lec all /0’s =open — 30 mA
| all addresses* (NOTE 1)
6E— = VIH
B Standby Current (TTL) Ise1 all 0’s = open 1 mA
CE=Vcc-0.2
Standby Current (CMOS) Iss2 all 110’s = open — 100 uA
Input Leakage Current i Vin=0 to 5.5V — 10 pA
Output Leakage Current lo Vour=0 to 5.5V — 10 uA
Output High Voltage Level Von lon = — 400uA 2.4 — Vv
Output Low Voltage Level Voo loo=2.1mA — 0.4 \
Write Inhibit Ve Level Vwi 3.8 — \"

* Note 1. All addresses toggling from V,_ to V4 at 5SMHz
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KM28C64/KM28C65

CMOS EEPROM

CAPACITANCE (1.=25°C, V=5V, f=1.0 MH2)

Parameter Symbol Conditions Min Max Unit
Input/Output Capacitance Cio Vipo =0V — 8 pF
Input Capacitance Cin Vin=0V — 8 pF

Note: Capacitance is periodically ‘'sampled and not 100% tested.
MODE SELECTION
CE OE WE Mode 1o Power
L L H Read Dour Active
L H L Write Din Active
L L H DATA-Polling 110; =57 Active
H X X Standby & Write Inhibit High-Z Standby
X L X Write Inhibit — —
X X H Write Inhibit — —
AC CHARACTERISTICS
KM28C64/C65: To=0°C to + 70°C, Voc=5V + 10%, unless otherwise noted.
KM28C641/C651: Ta= —40°C to +85°C, Vec=5V +10%, unless otherwise noted.
TEST CONDITIONS
Parameter Value
Input Pulse Levels 0.45 to 2.4V
Input Rise and Fall Times 20 ns
Input and Output Timing Levels 0.8V and 2.0V
Output Load 1 TTL Gate and C_ = 100pF
READ CYCLE
KM28C64-20 KM28C64-25
KM28C641-20 KM28C64I-25
Parameter Symbol KM28C65-20 KM28C65-25 Unit
KM28C651-20 KM28C65I-25
Min Max Min Max
Read Cycle Time tre 200 250 ns
Chip Enable Access Time tee 200 250 ns
Address Access Time taa 200 250 ns
Output Enable Access Time toe 80 100 ns
Output or Chip Disable to t 7
Output High-Z oF 5 0 5 % ns
Output Hold from Address Change,
Chip Disable, or Output Disable ton 10 10 ns
Whichever Occurs First
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KM28C64/KM28C65

CMOS EEPROM

WRITE CYCLE

Parameter Symbol Min Max Unit
Write Cycle Time twe 5 . ms
Address Set-Up Time tas 0 ns
Address Hold Time tan 80 ns ]
Write Set-Up Time tes 0 ns
Write Hold Time L ten 0 ns
CEPulsewidth |  fow 100 ns
Output Enable Set-Up Time L toes 10 ns
Qutput Enable Hold Time toen 10 - ns
WE Pulse Width twe 100 B ns
Data Set-Up Time B tos 50 ns
Data Hold Time ton 10 ns
Time to Device Busy tos 100 ns B
Busy to Write Recovery Ti tewn 50 ns
Byte Load Cyrcrle”'lr'ime - taic 0.2 30 us
Last Byte Loaded to Data Polling tee 1 us
Note: The timer for tg.c is reset at a falling edge of WE and starts at a rising edge of WE.
TIMING DIAGRAMS
READ CYCLE WE=Vy
ADD ""'VVVV’VVV
ERX R
tRc *{
cE tce F_—
—toF
toe — taa —
OE
\f‘ i'g
__‘,OHA_J toH
Dour VALID DATA VALID DATA
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CMOS EEPROM

KM28C64/KM28C65

TlMlNG DIAGRAMS (Continued)

WE CONTROLLED WRITE CYCLE

tos

HIGH-Z

Dour

VALID DATA

z
o

RDY/BSY

CE CONTROLLED WRITE CYCLE

taH

toEH

tew

toes

HIGH-Z

Dout

tos—=— F—1DH

z
o

VALID DATA

It

tos

RDY/BSY

&
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KM28C64/KM28C65

CMOS EEPROM

TIMING DIAGRAMS (Continued)

PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE)

ADD

OOOOOXXAX XN /X
— A BRI RN
cE ORI

£

— RRROOOVCAKY
OE QO

LRI

togs toeH
CTTITTIC
WE N\ RS
OO XY XY
l—twp tBLC twe
- ‘ ;
TRRXTTIRIT !
DATA 0000'00000000\4 Din2 X Dinn *NOTE 1.
SRR in ) in
tos 4
— tBWR—=

RDY/BSY

ADD W App1
X

£
;
= XX
LC
;

it

Appn
OB

(TR,
AKX,

tcH

toes

= twp—=— teLc

toeH e

RN
RO

OO
DATA QXX 0.0.0.0.0.0.0.0.0'0.\‘ ¢
OSSO
tos toH
tos
RDY/BSY

{ twe
f
Din1 m Din2 Dinn *NOTE 1.

Lé

tawp——f

124

*NOTE 1. /07 Outputs Diyn when the chip is read.

1/09-1/0g have tristate.

¢ SAMSUNG

Electronics

280



KM28C64/KM28C65

CMOS EEPROM

DEVICE OPERATION

READ

Reading data from the KM28C64/C65 is similar to read-
ing data from a SRAM. A read cycle occurs when WE
is high and CE and OE are low. If either CE or OE goes
high the read cycle is terminated. This two line control
eliminates bus contention in a system environment. The
Data /O pins are in the high impedance state whenever
OE or CE is high.

WRITE
Writing data into the KM28C64/C65 is easy. Only a sin-
gle 5V supply and TTL level signals are required. The
on-chip data latches, address latches, high voltage
generator, and fully self-timed control logic make writ-
ing as easy as writing to a SRAM.
**** BYTE WRITE MODE ****
The byte write mode of the KM28C64/C65 is only a part
of the page write mode. A single byte data loading fol-
lowed by a tg c time-out and by a nonvolatile write cy-
cle will complete a byte mode written. In this mode, the
write is exactly identical to that of the KM2864A/65A.
**** PAGE WRITE MODE ****
The KM28C64/C65 allows up to 32 byte to be written in
a single page write cycle. A page write cycle consists
of a data loading period, in which from 1 to 32 byte data
are loaded into the KM28C64/C65 internal registers and
a nonvolatile write period, in which the loaded data in
the registers are written to the EEPROM cells of the
selected page.

Data are loaded into the KM28C64/C65 by sequentially
pulsing WE with CE low and OE high. On each WE, ad-
dress is latched on the falling edge of the WE and data
is latched on the rising edge of the WE. The data can
be loaded in any “Y” address order and can be renewed
in a data loading period.

Since the timer for the data loading period (ts.c) is reset
at the falling edge of WE and starts at every rising edge
of WE, the only requirement on WE to continue the data
loading is that the interval between WE pulses does not
exceed the maximum ta.c (30us). If OE goes Low dur-
ing the data loading period, further attempt to load the
data will be ignored because the external WE signal is
blocked by OE signal internally. Consequently, the tg.c
timer is not reset by the external WE pulse if OE is low.

The page address for the nonvolatihﬂrite is the “X”
address (As-A;,) latched on the last WE. The nonvola-
tile write period consists of an erase cycle and a pro-

gram cycle. During the erase cycle, the existing data
of the locations being addressed are erased. The new
data latched at the register are written into the locations
during the program cycle. Note that only the addressed
location in a page are rewritten during a page write
cycle.

The KM28C64/C65 also supports CE controlled write cy-
cle. That means CE can be used to latch address and
data as well as WE.

STANDBY

Power consumption is reduced to less than 100xA by
deselecting the device with a high input on CE.
Whenever CE is high, the device is in the standby mode
and 1/0,-1/O7 are in the high impedance state, regard-
less of the state of OE or WE.

DATA PROTECTION

Features have been designed into the KM28C64/C65 that
prevent unwanted write cycles during power supply tran-
sitions and system noise periods.

The KM28C64/C65 has a protection feature against WE
noises: a WE noise the width shorter than 20ns (typ.)
will not start any unwanted write cycle.

Write cycles are also inhibited when V¢ is less than
Vw = 3.8 volts, the Write Inhibits V¢c level.

During power-up, the KM28C64/C65 automatically pre-
vents any write operation for a period of 5ms (typ.) af-
ter Voc reaches the Vy, level. This will provide the
system with sufficient time to bring WE and CE to a high
level before a write can occur. Read cycles can be ex-
ecuted during this initialization period. Holding either
OE low or WE high or CE high during power-on and
power-off will inhibit inadvertent writes.

DATA POLLING

The KM28C64/C65 features DATA-Polling at 1/0; to de-
tect the completion of a write cycle using a simple read
and compare operation. Such a scheme does not require
any external hardware. Reading the device at any time
during a write operation will produce, at 1/0;, an invert-
ed value of last data loaded into the EEPROM (1/Oq-1/O¢
are at the high impedance state). True data will be
produced at all I/O’s once the write cycle has been com-
pleted.
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KM28C64/KM28C65 CMOS EEPROM

DEVICE OPERATION (Continued)

READY/BUSY ENDURANCE AND DATA RETENTION

The KM28C65 has a Ready/Busy output on pin 1 KM28C64/C65 is designed for applications requiring up
that indicates when the write cycle is complete. The pin to 10,000 write cycles per EEPROM byte and ten years
is normally high except when a write cycle is in of data retention. This means that each byte may be
progress, in which case the pin is low. reliably written 10,000 times without degrading device
The Ready/Busy output is configured as open-drain operation and that the data in the byte will remain valid
driver there-by allowing two or more Ready/Busy out- after its last write operation for ten years with or without
put to be OR-tied. This pin requires an appropriate pull- power applied.

up resistor for proper operation. The pull-up resistor
value maybe calculated as follows.

Vec(max) ~Vo(max) _ 51V
RP:V max) — Vo (max| 5.1V

loL+ 1L = 21mA+1,

where | is the sum of the input currents of all devices
tied to the Ready/Busy pin.

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters)

—

. A
! 0-15°
FalalatatatatalnTatatatatubel S '
>0 o—ti B
IR R R N L L L L f—?\\l
1.465 (37.2)
MAX 0.008 (0.20)
| 0,012 (0.30)
i \ [ 0.155 (3.94)
il f )j J:L UJ_ 0.200 (5.08)
() . \ "“[’0.120 (3.05)
i | ‘ | | U ] | TMIN
01 @s4) ‘» || o014 030 0.020 (051)
TYP [ 0043 (1.10) ||  0.022(0.56) MIN
0.060 (1.52)
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KM28C64/KM28C65 CMOS EEPROM

PACKAGE DIMENSIONS (continueu,

32 PIN PLASTIC LEADLED CHIP CARRIER o 0.125 (3.18)
| 0.485 (12.32) 0.140 (3.56)
0.495 (12.57) 0.015 MIN. (0.381)
0.449 (11.41) 0.045 (1.143)
0.453 (11.51) |
1: Ininlininlsisis o |
B : Y
PIN1 0 i
O D ''glg =g
0 u gg §§ 0.013 (0.33) n
4+ F—Pp = s 58 0.021 (0.53)
g D 28 513 L
O 1 B
O [
0 | al
- | -
oo ——— r—‘
0.010 (0.254)
0.300 REF. (7.620) f
0.078 (1.981)
oo g 0.095 (2.413)
ot [
= ]:2&'!—
g ' o1
[ -} = sls
g g- =g £|§ 32
S - ——=g-T|T T
g2 =+ £8 23
:3 oo oo
| —
— =]
00 [% Nnya i
O T O e e
0.390 (9.91)
0.430 (10.92)
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KM28C256 CMOS EEPROM

32K x 8 Bit CMOS Electrically Erasable PROM

FEATURES GENERAL DESCRIPTION

« Operating Temperature Range The KM28C256 is a 32,768 x 8 bit Electrically Erasa-
— KM28C256: Commercial ble Programmable Read Only Memory. It is fabricated
— KM28C2561: Industrial with the floating-gate CMOS technology using Fowler-

« Simple Byte Write Nordheim tunneling for erasing and programming.

— Single TTL Level Write Signal

— Latched Address and Data

— Automatic Write Timing

— Automatic Internal Erase-Before-Write
¢ 64-byte page Write 5ms (max.)
« Data Polling and Toggle bit

Writing data into the KM28C256 is very simple. The
internally self-timed writing cycle latches both address
and data to provide a free system bus during the 5ms
(max) write period. A 64-byte page write enables an en-
tire chip written in 2.5 second.

* Single 5 volt Supply The KM28C256 is also features data polling and tog-

¢ Fast Access Time: 150ns gle bit scheme that signal the processor the completion

¢ Power: 100.A—Standby (max) of a write cycle without requiring use of any external
60mA —Operating (max) hardware.

¢ Hardware and Software Data Protection

* Reliable CMOS Floating—Gate Technology
— Endurance: 100,000 or 10,000 cycles
— Data Retention: 10 years

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION

The KM28C256 is designed for applications up to
100,000 write cycles per byte. Its on-chip ECC renders
the chip endure over 100,000 write cycles without failure.

v
— — Page Buffers A14 E 28] vee
X A12]z 7| WE
Buffers A7E 26| A13
Latches 262,144 Bit A6 E 25| A8
and y EEPROM A5 [5] 24] A9
Decoder Array A4 [6] 23] A11
Ag—A A3[7] 22| OF
o ECC Gircuit A2 [ 21] A10
ircui -
B f: > at[e] 20 CE
oo A0 [10) 19] wo7
Latches
| 10 Buffers 1oo [11] 18] 106
o and and Latches 1101 |12 17| /105
ecoder 1 102 16| 1104 BEE 5
T GND 14 15| 1103 e s e
00z2000
l ==@pgpZz===
CE——] Control /0o~ 1107
WE-——]  Logic and Pin Name Pin Function
. Timing Ac-Avs Address Inputs
1/0¢-1/107 Data Inputs/Outputs
CE Chip Enable
OE Output Enable
WE Write Enable
N.C. No Connection
Vee +5V
GND Ground
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KM28C256

CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03t0 7.0 Y
Commercial —-10to +85 °C
Temperature Under Bias - Toias — S
Industrial —-65to +125 °C
| Storage Temperature Tstg -65to +125 °C
Short Circuit Output Current los 5 mA

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
KM28C256: Voltage reference to Vss, Ta=0°C to +70°C
KM28C2561: Voltage reference to Vss, Ta= —40°C to +85°C

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 Vv
Supply Voltage Vss 0 _m__mo 0 B M\LW B
Input High Voltage, all Inputs A\ 2.(_)__~‘~_~— ch+0.3 ) v -
Input Low Voltage, all Inputs Vi -03 — 0.8 \"
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Test Conditions Min Max Unit
C—.E=6E=V|L, W—E=V|H
Operating Current lce all /0’s =open — 60 mA
all addresses™ (NOTE 1)
CE=Vn —
Standby Current (TTL) Isg1 all /0’s = open 7 1 mA
éé = Vcc - 02
Standby Current (CMOS) Ise2 all 110’s = open — 100 A
Input Leakage Current Iy Vin=0 to 5.5V — 1 uA
Output Leakage Current lo Vour=0 to 5.5V — 1 uA
Output High Voltage Level Von lon= —400uA 2.4 — \"
~Output Low Voltage Level Voo loo=2.1mA - — 0.4 v oo
Write Inhibit V¢ Level Vwi 3.8 — Vv

* Note 1. All addresses toggling from Vi_to V4 at 6.7MHz
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CAPACITANCE (1.=25°C, Vcc=5V, f=1.0 MH2)

Parameter Symbol Conditions Min Max Unit
Input/Output Capacitance Cio Vio =0V —_ 6 pF
Input Capacitance Cin Vin=0V — 6 pF

Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION
CE OE WE Mode o Power
L L H | Read ) Dour Active
L H L Write | Dy Active
L L H DATA-Polling 110, =D; Active
H X o X B Standby & Write Inhibit High-Z Standby
L - L H Toggle Bit | 1/0s Active
x L X Write Inhibit — —
X X H Write Inhibit — —_
AC CHARACTERISTICS
KM28C256: To=0°C to +70°C, Vcc =5V +10%, unless otherwise noted.
KM28C256l: To= —40°C to +85°C, Voc=5V + 10%, unless otherwise noted.
TEST CONDITIONS
Parameter Value
Input Pulse Levels 0.45 to 2.4V
Input Rise and Fall Times 20 ns
Input and Output Timing Levels 0.8V and 2.0V
Output Load 1 TTL Gate and C_ = 100pF
READ CYCLE
KM28C256-15 | KM28C256-20 | KM28C256-25
Parameter Symbol | KM28C2561-15 | KM28C2561-20 | KM28C2561-25 | ynit
Min Max Min Max Min Max
Read Cycle Time tre 150 200 250 ns
Chip Enable Access Time tee 150 200 250 ns
Address Access Time taa 150 200 250 ns
Output Enable Access Time toe 80 100 120 ns
Output or Chip Disable to
Output High-Z tor 5 50 5 60 5 70 ns
Output Hold from Address Change,
Chip Disable, or Output Disable ton 0 0 0 ns
Whichever Occurs First
¢ SAMSUNG -
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KM28C256 CMOS EEPROM

WRITE CYCLE

Parameter Symbol Min Max Unit
Write Cycle Time twe 5 ms
Address Set-Up Time tas 0 ns
Address Hold Time tan 80 ns
Write Set-Up Time tes 0 ns
Write Hold Time - teH 0 B ns
CE Pulse Width tow 100 | ns
Output Enable Set-Up Time toes 10 ns
Output Enable Hold Time toen 10 ns
WE Pulse Width twp 100 ns
Data Set-Up Time tos 50 ns
Data Hold Time ton 0 ns
Byte Load Cycle Time taic 0.2 150 1S
Last Byte Loaded to Data Polling te 1 us

Note: The timer for tg.c is reset at a falling edge of WE and starts at a rising edge of WE.

TIMING DIAGRAMS
READ CYCLE WE =V

o0 QR

tRe

—¢ toe — taa
oE \ 7

t
t———toH —-J OH
Dout @ VALID DATA VALID DATA

¢ SAMSUNG
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KM28C256

CMOS EEPROM

TIMING DIAGRAMS (Continued)
WE CONTROLLED WRITE CYCLE

tas

tcs

"v"'vv' \AAAA/VARNAN/
R RN

toes

— ——twp

CE CONTROLLED WRITE CYCLE

ADD

t—1tos—— +——1toH

o
)

-

VALID DATA

Y P —

N \A\N, NN VNV VYV \/\/
DR

JAVAVAVA'

—twe- —

— tow —

—(§—

t=—tpg—— = toH—1
Y \/ \VAVAVAVAV WAV VAVAV,
s R BRI
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KM28C256

CMOS EEPROM

TIMING DIAGRAMS (continued)
PAGE MODE WRITE (ﬁ CONTROLLED WRITE CYCLE)

£
)
o XX o XX

tas ——
tan
TR ™ W
tcs
— —tcH
toEH —
toEs
N N/

\ twp

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE)

*NOTE 1

- TR X e X v M@C
tas tAH—}
—_— ST
b 4
tcs tcH
4 f
“ B e
JRN S By
toes . toeH

WE \ — Y 2]
WE OO0

\ N/ \ IR RRERA TN

teLc
twp twe
|
- r
'DS"—{ H-'— *NOTE 1
DH
*NOTE 1. /07 Outputs Dinn when the chip is read.
1/00-1/0g have tristate.
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KM28C256

CMOS EEPROM

DEVICE OPERATION

READ

Reading data from the KM28C256 is similar to reading
data from a SRAM. A read cycle occurs when WE is high
and CE and OE are low. If either CE or OE goes high
a read cycle is terminated. This two line control
eliminates bus contention in a system environment. The
Data I/O pins are in the high impedance state whenever
OE or CE is high.

STANDBY

Current consumption is reduced to less than 100xA by
deselecting the device with a high input on CE.
Whenever CE is high, the device is in the standby mode
and 1/0,-1/0; are in the high impedance state, regard-
less of the state of OE or WE.

WRITE
Writing data into the KM28C256 is easy. Only a single
5V supply and TTL level signals are required. The on-
chip data latches, address latches, high voltage gener-
ator, and fully self-timed control logic make writing as
easy as writing to a SRAM.

**** BYTE WRITE MODE ****
The byte write mode of the KM28C256 is only a part of
the page write mode. A single byte data loading followed
by a ts.c time-out and by a nonvolatile write cycle will
complete a byte mode write.

**** PAGE WRITE MODE ****
The KM28C256 allows up to 64 byte to be written in a
single page write cycle. A page write cycle consists of
a data loading period, in which from 1 to 64 byte data
are loaded into the KM28C256 internal registers and a
nonvolatiie write period, in which the ioaded data in the
registers is written to the EEPROM cells of the select-
ed page.

Data are loaded into the KM28C256 by sequentially puls-
ing WE with CE low and OE high. On each WE, address
is latched on the falling edge of the WE and data is
latched on the rising edge of the WE. The data can be
loaded in any “Y” address order and can be renewed
in a data loading period.

Since the timer for the data loading period (tg.c) is
reset at the falling edge of WE and starts at every ris-
ing edge of WE, the only requirement on WE to con-
tinue the data loading is that the interval between WE
pulses does not exceed the maximum te.c (150us). If
OE goes Low during the data loading period, further at-
tempt to load the data will be ignored because the ex-
ternal WE signal is blocked by OE signal internally.
Consequently, the tg.c timer is not reset by the exter-
nal WE pulse if OE is low.

The nonvolatile write starts if WE stay high for at least
ta,c maximum (150ns) after the last WE low to high
transition. The page address for the nonvolatile write
is the “X” address (As-As) latched on the last WE. The
nonvolatile write period consists of an erase cycle and
a program cycle. During the erase cycle, the existing
data of the locations being addressed during the load-
ing period are erased. The new data latched at the
register are written into the locations during the pro-
gram cycle. Note that only the addressed location in a
page are rewritten during a page write cycle.

The KM28C256 also supports CE controlled write cy-
cle. That means CE can be used to latch address and
data as well as WE.

DATA PROTECTION

Features have been designed into the KM28C256 that
prevent unwanted write cycles during power supply tran-
sitions and system noise periods.

The KM28C256 has a protection feature against WE
noises a WE noise the width of which shorter than 20ns
(typ.) will not start any unwanted write cycle. Write cy-
cles are also inhibited when Vcc is less than Vw, the
write inhibit V¢ level. During power-up, the KM28C256
automatically prevents any write operation for a period
of 5ms (max.) after Vcc reaches the Vy, level. This will
protect the chip from a false write during power up tran-
sient. Read cycles can be executed during this initiali-
zation period. Holding either OE low or WE high or CE
high during power-on and power-off will inhibit inadver-
tent writes.
**** SOFTWARE DATA PROTECTION ****

The KM28C256 has the JEDEC standard software data
protection scheme for enhanced protection of stored
data.

The scheme does not affect normal write operation if
it is not enabled through a SDP enable software al-
gorithm. The protection mode can be enabled by excut-
ing a short SDP enable software algorithm, followed by
a write operation, either a single byte write or page write
operation. Once the protection mode is enabled, the
KM28C256 will not write any data if the SDP enable soft-
ware algorithm is not proceded. The data protection
function can be disabled by excuting a SDP disable soft-
ware algorithm. All the data and address timings for the
SDP enable and disable are identical to those of a page
write cycle.

***+ programmable Write Inhibit Ve Level ****
Although Vi, is set at 3.8V initially, the write inhibit lev-
el is electrically programmable in the range of 3V to 4.5V.
The nonvolatile Vy, adjustment uses Samsung’s 4-cell
EE Fuse and is reprogrammable.

& SAMSUNG
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KM28C256

CMOS EEPROM

DEVICE OPERATION

DATA POLLING
The KM28C256 features DATA-Polling at 1/0; to detect
the completion of a write cycle using a simple read and
compare operation. Such a scheme does not require any
external hardware. During the write period, any attempt
to read the EEPROM will produce, at 1/0;, an inverted
data of the last data loaded in to the EEPROM. True data
will be produced at all I/O’s, once the write cycle has
been completed.

**** TOGGLE BIT ****
The KM28C256 also provides toggle bit at 1/0s to deter-
mine the end of a write cycle. During the write cycle,
subsequent attempts to read the EEPROM will toggle
1106 from ‘1’ to ‘0’ and ‘0’ to ‘1’. Once the write cycle
is complete, the toggling will stop and valid data will
be read.

ENDURANCE AND DATA RETENTION

The KM28C256 is designed for applications requiring
up to 100,000 write cycles per byte and ten years of data
retention. This means that each byte can be reliably writ-
ten 100,000 times without degrading device operation,
and that the features an on-chip Error Checking and Cor-
rection scheme that can detect and correct any single
bit failure in a byte. And hence, significant improve-
ments in the endurance and data retention characteris-
tics are achieved.

SOFTWARE DATA PROTECTION ALGORITHM

SDP Enable Sequence

Load data AA
To
Address 5555

Load data 55
To
Address 2AAA

l

Load data AO

To
Address 5555

| *Writa m
| Write m

Page
Or
Byte Write *2

l

After twe,
write protection
state activated *3|

Notes 1. Data Format: 1/07-1/0y (HEX)
Address Format: Aqs-Ag (HEX)

2. 1 to 64-byte of data may be loaded in random

order.

3. Write protection state will be activated after

twc even if no data is written.

4. Write protection state will be deactivated af-

ter twc even if no data is written.

hiad i
bled

SDP Disable Sequence

Load data AA
To
Address 5555

I

Load data 55

To
Address 2AAA

i

Load data 80
To
Address 5555

L
Load data AA

To
Address 5555

I

Load data 55

To
Address 2AAA

l

Load data 20

To
Address 5555

I

Page

Or
Byte Write *2

.

After twc, Write
Protection State is
Deactivated *4
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KM28C256 CMOS: EEPROM

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE

Units: Inches (millimeters)

L Ot IV T %

55 (14.0)

S

MAX
0.60 (15.24)
TYP

>O

'__3

LT N i I
N I N | S A I \
1.465 (37.2)
TAX 0.008 (o 20)
0.012 (0.30)
0.155 (3.94)
1:] ):L [j ! 0.200 (5.08)
[0.120 3.05)
{ — MIN
0.1 (2. 54 0.014 (0.36) 0.020 (0.51)
i 0043 o043 (1.10) | 0.0227(0.56) MIN
" 0.060 (1.52)
32 PIN PLASTIC LEADLED CHIP CARRIER 0.125 (3.18)
| 0.485 (12.32) 0.140 (3.56)
0.495 (12.57) | _0.015 MIN. (0.381)
0.449 (11.41) 0.045 (1.143)
0.453 (11.51) | L
L minininiainis 1 0 A
/ :’
PINT—T] | ]
N 0 ' 5l =ls
0 [ gg §§ 0.013 (0.33)
H—- + -—F &la ola 0.021 (0.53)
g H |8 8|2
o|o o|o —
N 1
0 u
0 11 1 [
ooopoor———— 1 Ihj
0.010 (0.254)
0.300 REF. (7.620) [
0.300 REF. (7.620) | 0.078 (1.981)
0.095 (2.413)
— :;‘:
[m= =
= @@
A i A
g|e - 4l sls
g|= = 38 <&
:3 oo oo
L o= ]
N
T
0.390 (9.91)
0.430 (10.92) °
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Mask ROM

Capacity Part Number | Organization S::‘e:)d Technology Features Packages | Remark
6K bit KM2364 8Kx8 250 NMOS — 24 DIP
KM2365 8K x8 250 NMOS Programmable 28 DIP Now
chip select
128K bit | KM23128 16K x 8 250 NMOS Programmable 28 DIP Now
chip select
256K bit | KM23256 32K x 8 250 NMOS Programmable 28 DIP Now
chip select
KM23257 32K x 8 250 NMOS Programmable 28 DIP Now
chip select
512K bit | KM23C512 64K x 8 250 CMOSs Programmable 28 DIP 4Q, 1989
output enable
1M bit KM23C1000 128K x 8 200 CMOS Programmable 28 DIP 4Q, 1989
chip select
4M bit KM23C4000-15 512K x 8 150 CMOS Programmable 28 DIP 4Q, 1989
KM23C4000-20 512K x 8 200 CMOS chip select & 28 DIP 4Q, 1989
KM23C4000-25 512K x 8 250 CMOSs output enable 28 DIP 4Q, 1989
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KM2364/KM2365

NMOS MASK ROM

8K x 8 Bit Mask ROM
FEATURES

* 2364/65: Non-power down

e 2364S/65S: Automatic power down

* Fully static operation

¢ Silicon gate NMOS technology

* Maximum access time
2364/65-20: 200 ns
2364/65-25: 250 ns
2364/65-30: 300 ns

* Programmable chip selects

¢ 3-State outputs

e Fully TTL compatible

¢ Single +10% 5 volt supply

¢ Pin compatible with 2564 EPROM’s

* Available in 3 temperature ranges
2364/65 (Commercial): 0°C to 70°C
23641/651 (Industrial): —40°C to 85°C
2364HR/65HR (Military): — 55°C to 125°C

FUNCTIONAL BLOCK DIAGRAM

Vee
GND ———
— -
OE, €S2, CS3— Q9
=]
cst, CE 2SI
o
A12
AN ——
A10——]
A9 2
A8 e
w
A7 3 w
A6 [=]
a Q
A5 a (8]
w
Ad—— T ] o
A3 Q z
A2 —rH -3
Al———]
A0

GENERAL DESCRIPTION

The KM2365/65 are mask programmable read only
memories with 8K word by 8 bit organizations. Designed
for ease of use, these devices require only a 5-volt sup-
ply, are TTL compatible, and because of their totally stat-
ic (asynchronous) operation require no clock. These
memory devices are available in two versions. The
2364/65 are non-power down versions where the active
level of chip selects CS1 (on the 2364), and CS2 and CS3
(on the 2365) are programmable and defined by the user
to facilitate system memory expansion. The 2364S and
2365S are standby versions offering an automatic power-
down feature controlled by the chip enable CE input.
When CE goes high, the device automatically powers
down and remains in a low power standby mode as long
as CE remains high. Also to provide easier system im-
plementation, the active level of chip enable CE (on the
2364S), and chip selects CS2 and CS3 (on the 2365S)
is programmable. The KM2364 is packaged in a 24 pin
DIP, and the 2365 is packaged in a 28 pin DIP, both with
industry standard byte-wide JEDEC pin-outs. Optional-
ly, the 2365 is available in a space saving 28 pin sur-
face mounted plastic leaded chip carrier.

Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7

OUTPUT BUFFERS

[
|

[

COLUMN DECOPE ]

!

i

MEMORY
ARRAY
8K x8
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KM2364/KM2365 NMOS MASK ROM

PIN CONFIGURATION

KM2364/S KM2365/S
_U_—_‘ o O|v- Nll") < O
a7[1] 24] Vee Ne[T] ~ 28] Ve STalalalatals
" 11109 8 7 6 5
A6[ 2] 23] A8 A12[2] f27] cs2 itz e
As[3] 22] A9 a7[3] [26]cs3* a2 }13 3piar
Vss[}14 2[1A12
asl4] 21412 ne[4] 2| A8 Q3]s 1fINC
A3[5] [20) CS1*/CE*  A5[5] [24] A9 aa[]16 287 vee
as[}17 27[Jcs2*
A2[8] 18] At as[6] E‘f as[}1s 26[7cs3
A1[7] 18] A1t A3[7] [22] OF 1920 21 22 23 24,25
o[ 8] 17] a7 a2[8] 21] A10 glgggjlgé’%
Qo[ 9] 16] a6 a9} [20] CS1/CE 13 v«
o 505 aofig i8] o7 ©
az[11} 14] Q4 o[t1] 18] a6 Pin Name Pin Function
anb[12] 13] 03 a1[12] 17]as Ac-Ar Address Inputs
Q4
az[13] 6] Qo Q- Data Outputs
VssE Eoﬂi —
Cs1, CS1 P inS
_ . cs2 CS3 rogrammable Chip Select
*Active Level (Hi, Low or Don’t 4 B
Care) defined by user. CE, CE Chip Enable
OE Output Enable
Vee 5V +10% Supply Voltage
ABSOLUTE MAXIMUM RATINGS (ra=25°C)
Characteristic Symbol Value Unit
Voltage on Any Pin with Respect to Ground Vee -05to +7V "
Storage Temperature Tetg —65to +150 °C

Stresses above “‘absolute maximum ratings” may result in damage to the device. Functional operation of devices
at the “absolute maximum ratings” or above the recommended operating conditions stipulated elsewhere in this
specification is not implied.

RECOMMENDED OPERATING CONDITIONS

KM2364/65 KM23641/651 KM2364HR/65HR .
Parameter Symbol Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Supply Voltage* Vee 45 | 50| 55 45 | 50 | 55 4.5 50 | 55 | Volts
Input High Level Voltage ViH 20 Vee | 20 Vee 2.2 Vce | Volts
Input Low Level Voltage Vi -05 08 | —05 08 | -05 0.8 | Volts
Operating Ambient Temperature Ta 0 70 | —-40 85 | —55 125 °C

*Vec must be applied at least 100us before proper device operation is achieved.
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KM2364/KM2365 NMOS MASK ROM

STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS
(UNLESS OTHERWISE NOTED)

Parameter Symbol Test Condition Min Typ Max Units
Input Leakage Current Iin Vin=0V to Vec max 10 uA
Vo=0.2 to Vcc max )
Output Leakage Current lo Chip Deselected +10 uA
Output High Voltage Vou lon = —200pA 24 Volts
Output Low Voltage Voi loo =3.2mA 04 Volts
Supply Current-Active lec Outputs Open 60 mA
Supply Current-Standby lsg* Chip Deselected 10 uA
*Applies to KM2364S/65S Power Down Versions only.
CAPACITANCE (Ta=25°C, f=1 MH2)
Parameter Symbol Test Condition Min Typ Max Units
Input Capacitance ~ Cn All pins except pin under test 7 pF
Output Capacitance Co are tied to ground 125 pF

Notes: Characteristics are the same for all Operating Temperature Ranges.

AC CHARACTERISTICS -
AC CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS

2364/65-20, 23641/651-20, | 2364/65-25, 23641/651-25, | 2364/65-30, 23641/651-35,
Parameter Symbol | 2364HRIBSHR20 2364HRIG5HR-25 2364HRIBSHR30 | Units
Min Max Min Max Min Max
Cycle Time tey 200 250 300 ns
Address Access Time th 300 | 200 250 ns
| Chip Enable Access Time toe 200 250 30 | ns
Chip Select Access Time tes 150 100 120 ns
| Chip Select to Data Off (Hi 2) torr 150 | 100 120 ns
Data Hold Time from Control ten 0 0 0 ns
Data Hold Time from Address tan 0 0 ns

& SAMSUNG
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KM2364/KM2365 NMOS MASK ROM

TIMING DIAGRAMS
AC WAVEFORMS

tey

ADDRESS >§ VALID §<
N =

tce

tcs —j
CS1/CE toe j#

OF, Cs2, CS3
ta A_j
-~ Hi-Z
DATA Hi-Z VALID 5—

torF

tcH

The chip select line is assumed to be active low.

AC CONDITION OF TESTS

Input Pulse Levels T, 0.8 Volts to 2.0 Volts
Input Rise & Fall Times .... FRR I [0 4 I3
Output TIMING LEVEIS ...ttt ettt 0.8 Volts to 2.0 Volts

AC TEST LOAD CIRCUIT

+5V

1.2KQ

OUTPUT ° ] H
UNDER TEST
*100pF
11.7Ka

*includes jig capacitance.
All diodes 1N3064 or equivalent.

& SAMISUNG -
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KM2364/KM2365 NMOS MASK ROM

PACKAGE DlMENSlONs (Continued)

24 LEAD PLASTIC DUAL IN LINE PACKAGE Unit: Inches
1.230 | J\/
1.270
0 e s O e O s B B e B B — =
) o o |3 1l
(@)
I g I | V—/
0.030 \4
0.070
0.008
[ \ 0150 0015
‘ 0.250
0.120
| { 0.160
0.090 ’ ’ 0.012 0.015
I 0.025 0.075
24 LEAD CERAMIC DUAL IN LINE PACKAGE Unit: Inches
1.170 \
1.230
mininininininininininis —fij-i‘”s‘

oo olo
o
0.030 ’ |
0.070 |
0.008
—\ 0.015
I 0.075
| |07
PN
0.160
0.090 ‘ ; H 0.012 0.015
0.110 | | 11 0.025 0.075
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KM2364/KM2365

NMOS MASK ROM

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE

1.430
1.480

iHininininininininininininEn

0.520
0.560

LN N S N D S N v | | o

0.030
0.070

[ \ 0.150
0.250
0.120
0.160
0.090 \_‘ - 0012 0015
0.110 0.025 0.074

28 LEAD CERAMIC DUAL IN LINE PACKAGE

|_ 1.370

( 1.430

L1 11 I 11 mMrrm

D

®)

N N N D N N N Ny LI LI L]

0.550
0.620

0.030
0.070 I

[ ‘ I 0.075
Jj 0.175

0.120

0.160

0.090 0.012 0.015
0.110 0.025 0.075

Unit: Inches

Unit: Inches

A
/I\ 558 ]
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KM23128

NMOS MASK ROM

16K x 8 Bit Mask ROM
FEATURES

e 23128: Non-power down

e 23128S: Automatic power down

¢ Fully static operation

e Silicon gate NMOS technology

* Maximum access time
23128/23128S-15: 150 ns
23128/23128S-20: 200 ns
23128/23128S-25: 250 ns

¢ Fully TTL compatible

* 5 volt only operation

* Byte-wide industry standard JEDEC pin-out

¢ Available in three temperature ranges

23128 (Commercial): 0°C to 70°C

23128l (Industrial): — 40°C to 85°C
23128HR (Military): —55°C to 125°C

FUNCTIONAL BLOCK DIAGRAM

Ve ——
GND

Cs3*/Cs*
CS2*/0E*

EEU&‘—]‘

14
A0-A13—F——

GENERAL DESCRIPTION

The KM23128 is a mask programmable read-only-
memories with a 16K word by 8 bit organizations.
Designed for ease of use, this device requires only a
5 volt supply, is TTL compatible, and because of its to-
tally static (asynchronous) operation, requires no clock.
This memory device is available in two versions. The
KM23128 is non-power down version where the active
level of chip selects CS2 and CS3 is programmable and
is defined by the user to facilitate system memory ex-
pansion. The KM23128S offers an automatic power
down feature (standby) controlled by the chip enable CE
input. When CE goes high, the device automatically
powers down and remains in a low power standby mode
as long as CE remains high. Also, on the 23128S, the
active level of chip select CS and output enable OE is
programmable, thereby providing easier system im-
plementation. The KM23128 is packaged in a 28 pin DIP
with an industry standard bytewide JEDEC pin-out. Op-
tionally, this device is available in a space saving 28 pin
surface mounted plastic leaded chip carrier.

Qo-Q7

CONTROL
LOGIC

b

OUTPUT BUFFERS J

l

ADDRESS BUFFERS

|

COLUMN DECODE J

!

|

L
ROW DECODE
|

MEMORY
ARRAY
16K x 8
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KM23128 NMOS MASK ROM

PIN CONFIGURATION

Ne Ij ~ 28] veo Q12
A2 [2] 27] csa+ics* Q213
] o i
A6 [4] 25 A8 a4 [
o e
A4 [6] 23] A11
A3 (7] 22] cs2+j0€*
a2 (8] 21] A10
A1 [9] 20] CS1/CE
Ao [10] 18] a7
Qo [11] 18] Q6 Pin Name Pin Function
a1 [i2} 17] a5 AoAss Address Inputs
Q2 [13] 16] Q4 Q- Qs Data Outputs
Ve @ @ gg;: ggz Chip Selects
*Programmable Active High or Low NC No Connection
CE Chip Enable
OE Output Enable
Vee 5V +10% Power Supply
Vss Ground

Note: 23128 Only: Chip Selects CS1, CS2 and CS3 are normally AND'd, ie, (CS1- CS2- CS3). At the option of the
user, CS1 and CS2 may be internally OR’d and then AND’d with CS3 ie, [(CS1+ CS2) - CS3]

ABSOLUTE MAXIMUM RATINGS (ra=25°c)

Characteristic Symbol Value Unit
Voltage on Any Pin with Respect to Ground Vee -05to +7V \"
Storage Temperature Tatg —65 to + 150 °C

Stresses above “absolute maximum ratings” may result in damage to the device. Functional operation of devices
at the “absolute maximum ratings” or above the recommended operating conditions stipulated elsewhere in this
specification is not implied.

RECOMMENDED OPERATING CONDITIONS

KM23128 KM23128I KM23128HR
Parameter Symbol Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Supply Voltage* Vee 45 | 50| 55 | 45 | 50| 55 45 | 50 | 55 | Volts
Input High Level Voltage Vi 2.0 Vee | 20 Vee 2.2 Vee | Volts
Input Low Level Voltage Vi -05 08 | -05 08 | -05 0.8 | Volts
Operating Ambient Temperature Ta 0 70 -40 85 -55 125 °C

*Vcec must be applied at least 100us before proper device operation is achieved.
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KM23128 NMOS MASK ROM

STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS
(UNLESS OTHERWISE NOTED)

Parameter Symbol Test Condition Min Typ Max Units
Input Leakage Current Iin Vin=0V to Vcc max 10 uA
Vo=0.2 to Vcc max
Output Leakage Current lo Chip Deselected +10 uA
Output High Voltage Vou lon = —2004A 24 Volts
Output Low Voltage Voo lo. =3.2mA 0.4 Volts
Supply Current-Active lce Outputs Open 75 mA
Supply Current-Standby lsg™ Chip Deselected 10 uA
*Applies to KM23128S Power Down Versions only.
CAPACITANCE (Ta=25°C, f=1 MH2)
Parameter Symbol Test Condition Min Typ Max Units
Input Capacitance Cin All pins except pin under test 7.0 pF
Output Capacitance Co are tied to ground 125 pF

Notes: Characteristics are the same for all Operating Temperature Ranges.

AC CHARACTERISTICS
AC CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS

23128-15 23128-20 23128-25, 23128-25,
Parameter Symbol 231281-15 23128120 23128HR-25 Units
Min Max Min Max Min Max
Address Access Time ta 150 200 250 ns
Chip Enable Access Time tce 150 200 250 ns
Chip Select Access Time tes 75 100 120 | ns
Output Enable Access Time toe 75 100 120 ns
Data Hold Time ton 0 0 0 ns
CS Active to Data High Impedance tore 75 100 120 ns
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KM23128 ‘ NMOS MASK ROM

TIMING DIAGRAMS
AC WAVEFORMS

TR RS
00000000 ¢ %2.9.09.90°00.9.90.990.9,
FOPRESS LXK N b QR
ta [——tDH =——
CS1/CE
CS2*/0E* /
toe
:cs
CE
DATA Hi-Z VALID
A D —

——‘—'tOFF—‘—T

* Programmable chip selects CS, CS2 and CS3 and output Enable OE are assumed to be active low for this
example

AC CONDITIONS OF TEST

INPUL PUISE LBVEIS ...ttt ee e e s s e et ee s e s s e ene 0.8 volts to 2.0 volts
INPUL RIS & Fall TIMES .....ooiuiiiicieicecie ettt sas s eee e seee e e e st s easses s seseseasseseesesseen 10 ns

OULPUL TIMING LEVEIS ...ttt ee s e s s s s s s e s s een 0.8 volts to 2.0 volts

AC TEST LOAD CIRCUIT

1.2KQ

OUTPUT H
UNDER TEST <
*100pF
11.7Ka

* includes jig capacitance.
All diodes 1N3064 or equivalent.
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KM23128 CMOS MASK ROM

PACKAGE DIMENSIONS

28 LEAD PLASTIC DUAL IN LINE PACKAGE Unit: Inches
430
o N
___— 0 ~15
N N A N N N O N i \\Z

0.030

0.070

0.008
0.015
[ \ 150
0.120
0.160
0.090 ‘_1 ]__ 0.012 0.015
0.110 0.025 0.074
28 LEAD CERAMIC DUAL IN LINE PACKAGE
Unit: Inches
1.370
- 1.430
o e O e O e O e o e O O I 0 s A o T —-—r°~15
D 28 i
O
5 < \Z
0.030 ‘
0.070 [ 0.008

0.015

l J L 0.075

p_ 0175

. 0.120

: 0.160

0.090 0.012 0.015
0.110 0.025 0.075
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KM23256/KM23257

NMOS MASK ROM

32K x 8 Bit Mask ROM
FEATURES

® 23256/57: Non-power down

* 23256S/57S: Automatic power down

¢ Fully static operation

¢ Silicon gate NMOS technology

¢ Maximum access time
23256/57-15: 150 ns
23256/57-20: 200 ns
23256/57-25: 250 ns

¢ Pin compatible with 27256 EPROMS

¢ Fully TTL compatible

* 5 volt only operation

¢ Byte-wide industry standard JEDEC pin-out

e Available in three temperature ranges
23256/57 (Commercial): 0°C to 70°C
232561/571 (Industrial): — 40°C to 85°C
23256HR/57HR (Military): — 55°C to 125°C

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM23256/57 are mask programmable read only
memories with 32K word by 8 bit organizations.
Designed for ease of use, these devices require only
a 5-volt supply, are TTL compatible, and because of their
totally static (asynchronous) operation require no clock.
These memory devices are available in two versions. The
KM23256/57 are non-power down versions where the ac-
tive level of chip select CS2 is programmable and is de-
fined by the user to facilitate system memory expansion.
The KM23256S and KM23257S are standby versions
offering an automatic power-down feature controlled by
the chip enable CE input. When CE goes high, the
device automatically powers down and remains in a low
power standby mode as long as CE remains high. Also,
on the KM23256S and 23257S, the active level of out-
put enable OE is programmable, thereby providing easier
system implementation. The KM23256 is packaged in
a 28 pin DIP with an industry standard byte-wide JEDEC
pin-out. The 23257 is packaged in a 28 pin DIP with an
alternate pin-out where pin 1=A14 and pin 27 = NC. Op-
tionally these devices are available in a space saving
28 pin surface mounted plastic leaded chip carrier.

Qo-Q7

]

OUTPUT BUFFERS I

!

COLUMN DECODE ]

!

Vce
GND
-4
CS2*/0E* e
£8 [
CS1/CE Q-
CS1/GE 8
(2]
[+
w
i
=] a
sf2] |8
AGAl—/—] @ |— & f—
& 2
2 2

MEMORY
ARRAY
32K x 8
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KM23256/KM23257

NMOS MASK ROM

PIN CONFIGURATION

Note: 23256/57 only. Chip selects CS1 and CS2 are normally AND’d, but may be internally OR'd at the option

KM23256/S
Nc[T] ~ 28] veo
A12[ 2] 27] A14
a7[3] 26] A13
A6[4] 25 A8
s[5 [24] As
A4[6] 23] A11
A3[7] 22] cs2+/0E*
A2[8] 21] A10
A1[9] 20| CS1/CE
A0 [10} 19] a7
o [11] 18] Qs
Qi [i2] 17] 05
Q2 [13] 16] Q4
Vss [14] 15] Q3
of the user
KM23257/S
A14 (1] 7 28] Ve
A12[2] [27] NC
A7[3] 126] A13
A6 [4] [25] A8
As[ 5] [24] A9
A4[6] 23] A1
A3[7] [22] cs2*/0E*
A2(8] [21] A10
A1 9] 20] CS1/CE
A0 [10] 19] a7
Qo [11] 18] Q6
a1 [12] 17] a5
2 [13] [16] 04
Vss [14] 15] @3

*Programmable Active High, Low or Don’t Care

Q1]
Q2]
Vss [
a3
Q4[]
as[]
as[]

Pin Name Pin Function
Ao-Ais Address Inputs

Qo-Q7 Data Outputs

CS1,CS2 | Chip Select

NC No Connection

OE Output Enable

CE Chip Enable

Vee 5V +10% Power Supply

¢ SAMISUNG
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KM23256/KM23257

NMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS a=25°0)

Characteristic Symbol Value Unit
Voltage on Any Pin with Respect to Ground Vee -05to +7V Vv
Storage Temperature Tstg —65to +150 °C

Stresses above “absolute maximum ratings” may result in damage to the device. Functional operation of devices
at the “absolute maximum ratings” or above the recommended operating conditions stipulated elsewhere in this
specification is not implied.

RECOMMENDED OPERATING CONDITIONS

KM23256/57 KM232561/571 KM23256HR/57HR .
Parameter Symbol Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Supply Voltage* Vee 45 | 50 | 55 45 | 50 | 55 4.5 5.0 | 55 | Volts
Input High Level Voltage Vi 2.0 Vec | 20 Vee 2.2 Vce | Volts
Input Low Level Voltage Vi -05 08 | —-05 08 | -05 0.8 | Volts
Operating Ambient Temperature Ta 0 70 —40 85 -55 125 °C

*Vce must be applied at least 100us before proper device operation is achieved.

STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS

(UNLESS OTHERWISE NOTED)

Parameter Symbol Test Condition Min Typ Max Units
Input Leakage Current Iin Vin=0V to Vgc max 10 A
Vo=0.2 to Ve max
Output Leakage Current lo Chip Deselected +10 uA
Output High Voltage Vo lon = —200uA 2.4 Volts
QOutnut | ow Vnltane AV l~. =23.2mA 04 Volts
Output Low Voltage Vor lou=3.2mA 0. Volts
Supply Current-Active lcc Outputs Open 75 mA
Supply Current-Standby lsg* Chip Deselected 10 A
*Applies to 23256S/57S Power Down Versions only.
CAPACITANCE' (Ta=25°C, f=1 MHz)
Parameter Symbol Test Condition Min Typ Max Units
Input Capacitance Ci All pins except pin under test 7.0 pF
Output Capacitance Co are tied to ground 125 pF
Notes: 1. Characteristics are the same for all Operating Temperature Ranges.
& SAMISUNG
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KM23256/KM23257

NMOS MASK ROM

AC CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS

23256/57-15 | 23256/57-20 | 23256/57-25 | 23256HR-27
Parameter Symbol | 232561/571-15 | 232561/571-20 | 232561/571-25 | 23257HR-27 | ynits

Min | Max | Min | Max | Min | Max | Min | Max
Address Access Time ta 150 200 250 275 ns
Chip Enable Access Time b tee 150 200 250 275 ns
Chip Select Access Time tes 80 100 120 135 ns
Output Enable Access Time toe 80 100 120 135 ns
Data Hold Time ton 0 0 0 0 ns
f;f’p:g:r“’:em Data High tor 80 100 120 135 | ns

TIMING DIAGRAMS
AC WAVEFORMS

XK A LTI
000009970020 ¢ %2.9.99.90.09.9.9.9.9.9,
ADDRESS eI N VALID QAR RIEERKEEE
ta .
CS1/CE I
CS2*/0E* /
toe
tcs
tce
. A AR
DATA Hi-Z VALID 0000“0
2 So et letets!
torFr

* Programmable chip select CS2 and output enable OE are assumed to be active low for this example

AC CONDITIONS OF TEST

INPUL PUISE LEVEIS ...ttt st sas 0.8 volts to 2.0 volts
Input Rise & Fall Times .. et b e bt st a e st een e e a e reeaenae s e aeenaeens 10 ns
OUutput TIMING LEVEIS ...ttt es e er et sa s et ss s s e eneaen 0.8 volts to 2.0 volts

AC TEST LOAD CIRCUIT

1.2KQ

OUTPUT o H
UNDER TEST
*100pF
11.7KQ

* includes jig capacitance.
All diodes 1N3064 or equivalent.
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KM23256/KM23257

NMOS MASK ROM

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE

. 1.430

1.480

e L

0.520
0.560

0 g e

0.030

0.070

[ Jj\AL%

0.120
- 0.160
0.090 0.012 0.015
0.110 0.025 0.074
28 LEAD CERAMIC DUAL IN LINE PACKAGE
1.370
1.430
rTrrrOh, e r,rrsroheeT - e M
1 1 4 A i _— !.l .
D 2|3
o|o
@)
A A
0.030
0.070 ;'
0.075
0.175
. 0.120
0.160
0.090 0.012 0.015
0.110 ) 0.025 0.075

Unit: Inches

AJV~15°

—
[ 2|2
o|o
S—
0.008
0.015
Unit: Inches

0 ~15°
P ——— L.

0.580
0.695

0.008 ;

0.015
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KM23256/KM23257 NMOS MASK ROM

PACKAGE DIMENSIONS (continued)

28 PIN PLASTIC LEADED CHIP CARRIER Unit: Inches
| 0485
0.495 ‘
|| oo
T 111—1I_1F_H‘1F‘ll_|4,;l[ ,,,,, 1
ARKHKEHA N
V m N |
= 8] B
L1 I O e St
1l g8 28 ] 1_ 0.047
o|e ole [ 8 0.053
n (1
- D 1
A T oQg

0.042
0.056 &

0.172
[r‘%
|

0020 ’ | 0.410

I 0.430
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KM23C512

CMOS MASK ROM

64K x 8 Bit Mask ROM
FEATURES

¢ Fully static operation
e Silicon gate CMOS technology
* Maximum access time
23C512-15: 150 ns
23C512-20: 200 ns
23C512-25: 250 ns
e Fully TTL compatible
* 5 volt only operation
* Byte-wide industry standard JEDEC pin-out
* Available in two temperature ranges
23C512 (Commercial): 0°C to 70°C
23C512I (Industrial): — 40°C to 85°C

FUNCTIONAL BLOCK DIAGRAM

Vee Qo-Q7
GND \L
-
OE* %0 8
_— =GO
CE z9 4 OUTPUT BUFFERS
- !
4‘ COLUMN DECODE
_ !
[%2]
o
i
w
5 w
16 @ 8 MEMORY
A0-A15—/——] § L @ ARRAY
& ; 64K x 8
2| |8

GENERAL DESCRIPTION

The KM23C512 is a mask programmable read-only-
memories with a 64K word by 8 bit organizations.
Designed for ease of use, this device requires only a
5 volt power supply, is TTL compatible, and because of
its totally static (asynchronous) operation, requires no
clock. This CMOS ROM offers very low power dissipa-
tion in the operational mode and has an automatic pow-
er down feature that significantly reduces power
consumption in the standby mode. The active level of
output enable OE is programmable, thereby providing
easier system implementation. The KM23C512 is pack-
aged in a 28 pin DIP with an industry standard byte-wide
JEDEC pin-out. Optionally, this device is available in a
space saving 32 pin surface mounted plastic leaded chip
carrier.

PIN CONFIGURATION

A5 [1] ~ 28] Vce
A12 [2] 27] A14
A7 [3] 26] A13
a6 [4] 25] A8
A5 [5] 24] A9
A4 [6] 23] A11
A3 [7] 22] OE*
A2 [8] 21] At0
A1 [9] 20| CE
A0 [10] 19] Q7
Qo [11] 18] Q6
a1 [12] 17] Qs
Q2 [13] 6] Q4
vss [14] 15] Q3

*Programmable output Enable
High, Low or Don’t Care

Pin Name Pin Function
AcAiss Address Inputs

Qo Q7 Data Outputs

OE Output Enable

CE Chip Enable

Vee 5V +10% Supply Voltage
Vss Ground

¢ SAMISUNG
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KM23C512 CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS (ta=25°c)

Characteristic Symbol Value Unit
Voltage on Any Pin with Respect to Ground Vee -05to +7V Vv
Storage Temperature Tstg —-65to +150 °C

Stresses above ‘“‘absolute maximum ratings” may result in damage to the device. Functional operation of devices
at the “absolute maximum ratings” or above the recommended operating conditions stipulated elsewhere in this
specification is not implied.

RECOMMENDED OPERATING CONDITIONS

23C512 23C5121

Parameter Symbol Units
Min Typ Max Min Typ Max
Supply Voltage* Veo 45 5.0 55 45 5.0 5.5 Volts
Input High Level Voltage Vi 20 Vee 20 Vee Volts
Input Low Level Voltage Vi -03 0.8 -03 0.8 Volts
Operating Ambient Temperature Ta 0 70 -40 85 °C

*Vce must be applied at least 100us before proper device operation is achieved.

STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS
(UNLESS OTHERWISE NOTED)

Parameter Symbol Test Condition Min Typ Max Units
Input Leakage Current Iin Vin=0V to Vgc max 10 pA
Vo=0.2 to Vg max
Output Leakage Current lo Chip Deselected +10 A
Output High Voltage Vou lon = —200pA 24 Volts
Output Low Voltage VoL I0L=3£mA 0.4 Volts
Supply Current-Active lec2 Outputs Open 40 mA
Supply Current-Standby Iss3 Chip Deselected 40 A
CAPACITANCE' (Ta=25°C, f=1MH2)
Parameter Symbol Test Condition Min Typ Max Units
Input Capacitance Ci All pins except pin under test 10.0 pF
Output Capacitance Co are tied to ground 125 pF

Notes: 1. Characteristics are the same for both Commercial and Industrial Operating Temperature Ranges.
2. Current is proportional to cycle rate. Icc is measured at the specified minimum cycle time. Data out-
puts open.
~ Vit=Vss, Viu=Vce
3. CEx>Vcc—0.3V or CE<Vss+0.3V

¢ SAMISUNG
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KM23C512 CMOS MASK ROM

AC CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS

23C512-15 23C512-20 23C512-25 .
Parameter Symbol Units
Min Max Min Max Min Max

Address Access Time ta 150 200 250 ns
Chip Enable Access Time tee 150 200 250 ns
Output Enable Access Time toe _ 75 100 125 ns
Data Hold Time ton 0 0 0 ns
CS Active to Data High Impedance . tore 80 80 80 ns

TIMING DIAGRAMS
AC WAVEFORMS

woorss TR R R RRRRR

tce

e \|——toe—— /
7

toFr
toH——
LN ALK RS
DATA Hiz QBRI AR
ta
* Programmable output enable is assumed to be active low.
AC CONDITIONS OF TEST
INPUL PUISE LEVEIS ...ttt ettt s nene 0.8 volts to 2.0 volts
INPUL RISE & Fall TIMES ..ottt sttt et s e et e e e aesnane s esnennnen 10 ns

OUtPUL TIMING LEVEIS ..ottt eae et ss e st se e saesae e s sasseeneneesaennanen 0.8 volts to 2.0 volts
AC TEST LOAD CIRCUIT

+5V

« 1.2KQ

OUTPUT

UNDER TEST © l_

*100pF

11.7KQ

7

* includes jig capacitance.
All diodes 1N3064 or equivalent.
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KM23C512 CMOS MASK ROM

PACKAGE DIMENSIONS

28 LEAD PLASTIC DUAL IN LINE PACKAGE Unit: Inches
a0 A
J— 0 ~15°
mimimininininininisinEninEn T

| [ I N [ U O D O N D N (N A i \Z
E\

0.030
0.070 0.008
0.015
[ \ | o
ol s
0.120
0.160
0.090 AJ 0.012 0.015
0.110 0.025 T 0074
32 PIN PLASTIC LEADED CHIP CARRIER Unit: Inches
0.590
i 0.850 8 0.045

imimininiciainin

0.049
0.051

1 e

0.490

0.450
jmimimimini=leh

O |

UQI F

—  TTUTOOOICILIT T

0.045 l—
0.026

0.021 1 0.520 FOR 9 PIN SIDE I
I

0.420 FOR 7 PIN SIDE |

*All dimensions are in inehes with +0.005 tolerance.
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KM23C1000

Preliminary
CMOS MASK ROM

128K x 8 Bit Mask ROM

FEATURES

¢ 131,072 x 8 bit organization
¢ Fully static operation
* Fast access time: 150ns (max.)

¢ All inputs and outputs TTL compatible

¢ Programmable chip select
¢ 28 Pin DIP (JEDEC standard)

FUNCTIONAL BLOCK DIAGRAM

Ap-Atg

CE/CE

X
Buffers and Decoder

GENERAL DESCRIPTION

The KM23C1000 is fully static mask programmable ROM
organized as 131,072 x 8 bit by using silicon-gate CMOS
process technology.

The KM23C1000 provides polarity programmable CE
buffer as user option mode.

PIN CONFIGURATION

Y
Buffers and Decoder

Memory Matrix
(131,072 x 8)

Data Out Buffers

—

Control Logic

Do-D7

A15E ~ zt_i] Vee
A12[2] 27) A4
a7[3] 26] A13
A6 [4] [25] A8
As[5] 24] A9
A4[6] 23] A11
A3[7] [22] At6
2[8] 21] A10
a1[9] 20| CE/CE
A0 [10| 19] D7
oo [11] 18] 06
D1 [12] 17] D5
D2 [13] [16] D4

GND [14] 15] D3

Pin Name Pin Function
Ac-Ass Address Inputs
Do-D; Data Outputs
CEICE Chip Enable
Vee +5V

Vss Ground

& SAMSUNG
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KM23C1000

Preliminary

CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit
Voltage On Any Pin Relative to Vss Vin -03to +7.0 \')
Temperature Under Bias Thoias —10to +85 °C
Storage Temperature Teg -55to +150 °C

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to abso-
lute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voitage reference to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Units
Supply Voltage Vee 45 5.0 5.5 v
Supply Voltage Vss 0 0 0 v
Input High Voltage, all Inputs Vin 22 — Vee+0.3 \"
Input Low Voltage, all inputs Vi -03 — 0.8 \
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions otherwise noted.)
Parameter Symbol Test Conditions Min Max Unit
) CE=V\ f=6.7MHz — 30 mA
Operating Current lec
f=4.0MHz — 25 mA
Standby Current (TTL) lsg1 CE =V, all /0’s =open — 1 mA
Standby Current (CMOS) Isg2 CE =V, all 1/0’s =open — 100 uA
Input Leakage Current 1L Vin=0 to Vec — 10 uA
Output Leakage Current ILo Vour=0 to Ve — 10 uA
Output High Voltage Level Vou lon = —1.0mA 24 Vee—-0.3 v
Output Low Voltage Level VoL lo.=3.2mA — 0.4 "
CAPACITANCE (Ta=25°C, f=1.0MH2)

Parameter Symbol Test Condition Min Max Unit
Output Capacitance Cour Vour =0V — 8.0 pF
Input Capacitance Ci Vin=0V —_ 10.0 pF

Notes: Capacitance is periodically sampled and not 100% tested.
317
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Preliminary

KM23C1000 CMOS MASK ROM
MODE SELECTION
CEICE Mode o Power
L/H Standby High-z Standby
" Operating High-z Active
Operating Dour Active

AC CHARACTERISTICS

(Ta=0° to +70°C, Vcc =5V £ 10%, unless otherwise noted)
TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.6V to 2.4V
I
Input Rise and Fall Times 10ns
Input and Output Timing Levels 0.8V and 2.0V
Output Load 1 TTL GATE and C_=100pF
READ CYCLE
23C1000-15 23C1000-20 23C1000-25 ,
Parameter Symbol Units
Min Max Min Max Min Max
Read Cycle Time tre 150 200 250 ns
Chip Enable Access Time tace 150 200 250 ns
Address Access Time tan 150 200 250 ns
Chip Disable to Output High-Z tor 60 70 80 ns
Output Hold from Address Change ton 10 10 10 ns

TIMING DIAGRAM
READ

ADDRESS @{ ADD1 ADD2 X

h tre

CE \ tace /
\

taa

tor

ton

N\
Dout VALID DATA VALID DATA }—'—
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Preliminary

KM23C1000 ~ CMOS MASK ROM

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE

1.430
1.480

mininininisininisinicinln

Unit: Inches

f
S S
0.030
0.070
_L 0.150
0.250
0160
%«J l__‘ J}___ 0.012 0015
0.110 0025 0.074
32 PIN PLASTIC LEADED CHIP CARRIER Unit: Inches
0590
0550 0.045
mimininiaininis [ _.l_
T

0.490
0.450
Bueininininisisis
L
I_I_CH_IF
C
14
©

RS SN 5 0 [ 5 [ A N

0.045 ‘

! 0.026
0.021 L 0.520 FOR 9 PIN SIDE I

[ 0420 FOR7 PINSIDE |

| 0130

*All dimensions are in inches with +0.005 tolerance.
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KM23C2000

Preliminary
CMOS MASK ROM

256K x 8 Bit Mask ROM

FEATURES

* 262,144 x 8 bit organization

* Fully static operation

¢ Fast access time: 150ns (max.)

¢ All inputs and outputs TTL compatible
* Programmable chip select

e 32 Pin DIP (JEDEC standard)

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM23C2000 is fully static mask programmable ROM
organized as 262,144 x 8 bit by using silicon-gate CMOS
process technology.

The KM23C2000 provides polarity programmable CE
and OE buffer as user option mode.

PIN CONFIGURATION

ne [t M [ vee
— X I Ats [2] 31] NC.
B“"gfs Memory Matrix A15 [3] 30| A17
D;"Oder (262,144 x 8) at2 [4] 2] 14
A7 [5] 28] At3
Ao-Ar7 a6 [6] 27] A8
v as [7] 26] A9
Buafrzzrs Data Out Buffers A4 E 25| A11
Decoder A3 E [24] OE/IOE
T A2 [10] 23] At0
INEE 22] GEICE
!— Do-D7 Ao [12] 21) b7
Do [13] 20] D6
oRcE Control D1 E E D5
Logic D2 [15] 18] D4
OE/OE GND @ 17] 03

¥ SAMSUNG

Pin Name Pin Function
Ao-Avz Address Inputs
Do-D7 Data Outputs
CEICE Chip Enable
OE/OE Output Enable
V +5V

cc ﬂ
Vss Ground
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Preliminary
KM23C2000 CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit
Voltage On Any Pin Relative to Vss Vin -03to +7.0 \
Temperature Under Bias Thias -10to +85 °C
Storage Temperature Tag —55to +150 °C

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to abso-
lute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voltage reference to Vss, Ta=0 to 70°C)

Parameter Symbol Min Typ Max Units
WSuppIy Voltage Vee 45 5.0 5.5 \
Supply Voltage Vss 0 0 0 Vv
Input High Voltage, all Inputs Vi 2.2 — Vec+0.3 \
Input Low Voltage, all inputs Vi -03 — 0.8 \

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Parameter Symbol Test Conditions Min Max Unit
CE=OE=V, f=6.7MHz — 40 mA
Operating Current lec e
f=4.0MHz — 30 mA
Standby Current (TTL) lsg1 CE =V, all /10’s =open — 1 mA
Standby Current (CMOS) 1se2 CE =V, all 0’s=open — 160 uA
Input Leakage Current L Vin=0 to Vcc — 10 pA
Output Leakage Current ILo Vour=0 to Vec — 10 ’I.A—“_‘
Output High Voltage Level Vou lon= —1.0mA 24 Vee—0.3 \"
Output Low Voltage Level VoL lo.=3.2mA — 0.4 Vv

CAPACITANCE (Ta=25°C, f=1.0MHz)

Parameter Symbol Test Condition Min Max Unit
Output Capacitance Cour Vour=0V — 8.0 pF
Input Capacitance Cin Vin=0V — 10.0 pF

Notes: Capacitance is periodically sampled and not 100% tested.

¢ SAMSUNG
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Preliminary

KM23C2000 CMOS MASK ROM
MODE SELECTION
CEICE OE/OE Mode 1o Power
L/H X Standby High-z Standby
" L/H Operating High-z Active
H/IL Operating Dour Active
AC CHARACTERISTICS
(Ta=0° to +70°C, Vec =5V +10%, unless otherwise noted)
TEST CONDITIONS
Parameter Value
Input Pulse Levels 0.6V to 2.4V
Input Rise and Fall Times 10ns
Input and Output Timing Levels 0.8V and 2.0V

Output Load

1 TTL GATE and C, = 100pF

Electronics

READ CYCLE
23C2000-15 23C2000-20 23C2000-25 .
Parameter Symbol Units
Min Max Min Max Min Max
Read Cycle Time tre 150 200 250 ns
Chip Enable Access Time tace 150 200 250 ns
Address Access Time taa 150 200 250 ns
Output Enable Access Time toe 70 90 110 ns
Output or Chip Disable to Output High-Z tor 60 70 80 ns
Output Hold from Address Change tou 10 10 10 ns
TIMING DIAGRAM
READ
ADDH ADD2
X X
trc
—— [
CE tacE
7 tor
_ t0E —=—i taa —
OE \ /
/|
: toH toH
m C \
Dout VALID DATA m VALID DATA
& SAMSUNG
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KM23C2000 CMOS MASK ROM

PACKAGE DIMENSIONS
32 LEAD PLASTIC DUAL IN LINE PACKAGE units: inches

1.640
1.660

ninininisisizizisizisininininis N
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085 [

.010

.010 .160
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TYP 140
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KM23C4000

Preliminary

CMOS MASK ROM

512K x 8 Bit Mask ROM

FEATURES

* 524,288 x 8 bit organization
* Fully static operation

e Fast access time: 150 ns (max.)
¢ All inputs and outputs TTL compatible

¢ Three state outputs
¢ Programmable chip

select

* Programmable output enable
¢ 32-Pin DIP (JEDEC standard)

FUNCTIONAL BLOCK DIAGRAM

X
BUFFERS
AND
DECODER

AO-A18

GENERAL DESCRIPTION

The KM23C4000 is a fully static mask programmable
ROM organized as 524,288 x 8 bit by using silicon-gate

CMOS process technology.
The KM23C4000 provides polarity programmable CE

and OE buffer as user option mode.

PIN CONFIGURATION

Y
BUFFERS
AND
DECODER

CEICE
CONTROL
LOGIC
WE

N.C. E ~ 32| Vob
At6 [2] 1] a18
A15[3] 130] A17
MEMORY MATRIX A12 [4] 20] A14
(524,288 x 8) A7 [5] 28] A13
A6 [6] 27] A8
A5 [7] 26] A9
A4 [8] 25] A1
IO BUFFERS A3 [39] 24] oeioE
A2 [10} 23] A10
a1 [1] [22] cE/CE
Ao [12] 21 D7
1100-107 00 [13 20] 06
D1 [14] 19] D5
D2 [15] 18] D4
GND [16} 17] D3
Pin Name Pin Function
Ao-Asg Address Inputs
1/10¢-1107 Data Outputs
CEICE Chip Enable
OE/OE Output Enable
Vee +5V
Vss Ground

¢ SAMISUNG
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Preliminary

KM23C4000 CMOS MASK ROM
ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03to +70 \"
Temperature Under Bias Thoias -10to +85 °C
Storage Temperature Tstg -55to +150 °C

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voitage referenced to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 \'
Supply Voltage Vss 0 0 0 \
Input High Voltage, All Inputs ViH 22 — Vee+0.3 \
Input Low Voltage, All Inputs Vi -03 — 0.8 \
DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions otherwise noted.)
Parameter Symbol Test Condition Min Max Unit
Operating Current lce CE=0OE=V, f=6.7MHz 60 mA
f=4MHz 40 mA
Standby Current (TTL) lsg1 CE =V, all /0’s =open 1 mA
Standby Current (CMOS) Iss2 CE =V, all /10’s =open 100 uA
Input Leakage Current Iy Vin=0 to Vec 10 HA
Output Leakage Current o Vour=0 to Ve 10 A
Output High Voltage Level Vou lon = —1.0mA 2.4 Vee+0.3 \Y
Output Low Voltage Level Voo loo=2.0mA 0.4 \Y
CAPACITANCE (Ta=25°C, f=1.0 MHz)
Item Symbol Test Condition Min Max Units
Output Capacitance Cour Vour =0V 8.0 pF
Input Capacitance Cin Vin=0V 10.0 pF
Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION
CEICE OE/OE Mode o Power
L/H X Standby High-Z Standby
HIL L/H Operating High-Z Active
H/L Operating Dour Active

¢ SAMSUNG
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KM23C4000 CMOS MASK ROM

AC CHARACTERISTICS

(Ta=0°C to +70°C, Vcc =5V + 10%, unless otherwise noted.)

Parameter Value
Input Pulse Levels 0.6V to 2.4V
Input Rise and Fall Times 10 ns
Input and Output Timing Levels 0.8V and 2.0V
Output Load 1 TTL GATE and C_ =100 pF

TEST INPUT/OUTPUT WAVEFORM

2.4v
2.0 X 20
TEST POINT
08 & 0.8
0.6V
READ CYCLE
KM23C4000-15 | KM23C4000-20 | KM23C4000-25 .
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time tre 150 200 250 ns
Chip Enable Access Time tace 150 200 250 ns
Address Access Time tan 150 200 250 ns
Output Enable Access Time toe 70 90 110 ns
Output or Chip Disable to
Output High-Z tor €0 70 8 ns
Output from Address Change ton 10 10 10 ns

TIMING DIAGRAM

READ
ADD @g‘ ADD1 #{ ADD2 X

trc |

CE —tAcE—

—_— — tog —— taa
OE Y/
/

ton toH

Dout <gggggx VALID DATA m VALID DATA
N

T
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KM23C4000 CMOS MASK ROM

256K EPROM:

When the customer releases his Mask ROM Data in the form of EPROMSs, he should use sixteen 256K EPROM
and program data of 16 address blocks of the KM23C4000 to each 256K EPROM. SAMSUNG requires 3 sets, total
48 pcs. of such programmed EPROMs. (Two sets, total 32 pcs. are acceptable.) In addition to the programmed sets.
SAMSUNG requires an additional set of blank EPROMSs (16 pcs) for supplying customer ROM Data Code Verification.

MSB LSB
A18 | A17 | A16 | A15 | A14 | A13 | A12 | A11 | A10 | A09 | AO8 | AO7 | AD6 | A5 | AD4 | A3 | AD2 | AO1 | AGD
o] oo o 27C256 (NO. 1: OK to 32K)
0lo0 | 0] 1 27C256 (NO. 2 32K to 64K)
ool 1] o0 27C256 (NO. 3: 64K to 96K)
oo | 1|1 27C256 (NO. 4: 96K to 128K)
o1 ]0]o0 27C256 (NO. 5: 128K to 160K)
o 1] 0] 1 27C256 (NO. 6: 160K to 192K)
o 11 ]o 27C256 (NO. 7: 192K to 224K)
o1 1] 1 27C256 (NO. 8: 224K to 256K)
1 0lolo 27C256 (NO. 9: 256K to 288K)
11001 27C256 (NO. 10: 288K to 320K)
11010 27C256 (NO. 11: 320K to 352K)
1 o] 1] 27C256 (NO. 12: 352K to 384K)
11100 27C256 (NO. 13: 384K to 416K)
1110 | 1 27C256 (NO. 14: 416K to 448K)
11110 27C256 (NO. 15: 448K to 480K)
11 ] 1|1 27C256 (NO. 16: 480K to 512K)
512K EPROM:

When the customer releases his Mask ROM Data in the form of EPROMs, he should use eight 512K EPROM
and program data of 8 address blocks of the KM23C4000 to each 512K EPROM. SAMSUNG requires 3 sets, total
24 pcs. of such programmed EPROMSs. (Two set, total 16 pcs. are acceptable.) In addition to the programmed sets.
SAMSUNG requires an additional set of blank EPROMSs (8 pcs) for supplying customer ROM Data Code Verification.

MSB LSB
A18 | A17 | A16 | A15 | A14 | A13 | A12 | A11 | A10 | A09 | A08 | AO7 | AD6 | AO5 | A04 | AO3 | AO2 | AO1 | AOO

0 0 0 27C512 (NO. 1: 0K to 64K)

0 0 1 27C512 (NO. 2: 64K to 128K)

0 1 0 27C512 (NO. 3: 128K to 192K)

0 1 1 27C512 (NO. 4: 192K to 256K)

1 0 0 27C512 (NO. 5: 256K to 320K)

1 0 1 27C512 (NO. 6: 320K to 384K)

1 1 0 27C512 (NO. 7: 384K to 448K)

1 1 1 27C512 (NO. 8: 448K to 512K)

& SAMSUNG
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Preliminary
KM23C4000 CMOS MASK ROM

256K EPROM:

When the customer releases his Mask ROM Data in the form of EPROMSs, he should use sixteen 256K EPROM
and program data of 16 address blocks of the KM23C4000 to each 256K EPROM. SAMSUNG requires 3 sets, total
48 pcs. of such programmed EPROMSs. (Two sets, total 32 pcs. are acceptable.) In addition to the programmed sets.
SAMSUNG requires an additional set of blank EPROMs (16 pcs) for supplying customer ROM Data Code Verification.

MSB LSB

A18 | A17 | A16 | A15 | A14 | A13 | A12 | A11 | A10 | A09 | A08 | AO7 | AO6 | AO5 | A04 | AO3 | AO2 | AO1 | AOO

27C256 (NO.
27C256 (NO.

1: OKto 32K)
2: 32K to 64K)
27C256 (NO. 3: 64K to 96K)
27C256 (NO. 4: 96K to 128K)
27C256 (NO. 5: 128K to 160K)
6
7
8
9

27C256 (NO. 6: 160K to 192K)
27C256 (NO. 7: 192K to 224K)
27C256 (NO. 8: 224K to 256K)
27C256 (NO. 9: 256K to 288K)
27C256 (NO. 10: 288K to 320K)
27C256 (NO. 11: 320K to 352K)
27C256 (NO. 12: 352K to 384K)
27C256 (NO. 13: 384K to 416K)
27C256 (NO. 14: 416K to 448K)
27C256 (NO. 15: 448K to 480K)
27C256 (NO. 16: 480K to 512K)

S|l s jlalala|lO|lOlOoOjOlO|lO OO
== =2 O 0|00 |2 =+ a0/l0O|O|OC
- =S 00| = = |0O|O|=|al0O|jO|la|a|O|O
- O|=O|=|O|2O|m|lO|mlO|-|O|=|O
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KM23C4000 CMOS MASK ROM

MASK ROM Code Data Release by Magnetic Tapes:

When the customer releases his MASK ROM Code Data in the form of Magnetic Tape (MT), he should use tapes
formal like below.

¢ Physical Requirements:

1. Length : 2,400 feet, 1,200 feet, or 600 feet
2. Width : 1/2 inch or 1/4 inch
3. Tracks : 9 tracks
4. Density : 1,600 BPI or 6,250 BP!
MT Format:
. Label : No tape mark on the header of tape.

. Record Size : Single record/record

. Block Size : Single record/block

. File : Single file volume

. Code Used : ASCII code (EBCDIC code also acceptable)

OB WON—= e

! 2,400, 1,200, 600 feet

DATA | DATA DATA | DATA
9 tracks BOT e ® o o o e 0 o o o o
BLOCK | BLOCK BLock |sLock | ™ | ™ | EOT
|
80 |
BYTES

Note: BOT : BEGINNING OF TAPE
EOT : END OF TAPE
TM : TAPE MARK

& SAMSUNG
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KM23C4000

Preliminary

CMOS MASK ROM

e Data Block Format (TBD)
ex1) Mistubishi Type

1 9,10 15,16 19,20 67,68 72,73 80

ROW

NUMBER | ynDEFINED ADDRESS FIELD UNDEFINED | DATA FIELD UNDEFINED SEQUENGE
FIELD (1 HEAD ADDRESS) FIELD (16 WORDS) FIELD

NUMBER

OF BYTE 9 BYTES 6 BYTES 4 BYTES 48 BYTES 5 BYTES 8 BYTES

Udefined Field (Row 1-9/16-19/68-72): In this field, blanks(b) should be recorded.

Address Field (Row 10-15): In the address field, the header of 16-word data that follows the address field should
be recorded in the form of five digit hexadecimal number following a symbol “#". The corresponding binary ad-
dress to this hex address in shown in the following example.

ADDRESS BIT | A18 | A17 |A16 |A15|A14|A13|A12|A11|A10|A09 | A08 | A07 |A06 AO05|A04|A03 A02|AO01(A00
BINARY ADD. | 1 0|1 1 0|1 1 1 1 1 1 0|1 0|1 00

HEX ADD. B F 5 0 B
REC. FORM 5BF50

Data Field (Row 20-67): In this field, 16-word data with successive address should be recorded in the form of two
digit Hexadecimal numbers followed by a blank (b). (The header data is for the address recorded in the address
field.) The corresponding binary data to this hex data is shown in the following example.

DATA BIT 07 06 05

04

03

02

01

BINARY DATA

HEX DATA
RECORDED DATA

A7b

Sequence Number Field (Row 73-80): In this field sequence number of each record (data block) should be recorded
in the form of an eight digit de zimal number, which must be counted up by tens, all digits to the left of the most

significant digit should be zeros, not blanks. Refer to the following example.

ADDRESS SEQUENCE NO.
10 15, 20 23,23 25 65 67, 72 80
5BF50 A7b FFb e e e e e e e 3Cb 000000010
ROW 1 910 15116 1819 22,23 28,29 77,78 80
NUMBER
UNDEFINED ADDRESS FIELD 10 DATA UNDEFINED DATA FIELD
CHKSUM
FIELD (1 HEAD ADDRESS) | ORGANIZATION | LENGTH FIELD (16 WORDS)
NUMBER
OF BYTE
9 BYTES
=§§ SAMISUNG 330
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KM23C4000 CMOS MASK ROM

PACKAGE DIMENSIONS

32 LEAD PLASTIC DUAL IN LINE PACKAGE units: inches
1.640
1.660
minininininininininininininEnEn 0~

N |
) O o | :
O

oo o e e NJ
055 ‘ 010
065 [
010 .160
030 .180

120 -
140
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REPRESENTATIVES







SAMSUNG SEMICONDUCTOR SALES OFFICES - U.S.A.

CALIFORNIA

Suite 305 | Suite 198
Woodland Hills, CA |
91367

(818) 346-6416

FAX: (818) 346-6621|

22837 Ventura Blvd. | 2700 Augustine Drive

Santa Clara, CA 95054
(408) 727-7433
FAX: (408) 727-5071

ILLINOIS

Suite 120

901 Warrenville Road

Lisle, IL 60532-1359
(312) 852-2011
FAX:(312) 852-3096

MASSACHUSETTS

20 Burlington Mall Road
Suite 205

Burlington, MA 01803
(617) 273-4888
FAX:(617)273-9363

|
TEXAS }

|
15851 Dallas Parkway |
Suite 745 |
Dallas, TX 75248-3307 |
(214) 239-0754 5
FAX:(214) 392-4624 ‘

SAMSUNG SEMICONDUCTOR REPRESENTATIVES

U.S.A. and CANADA

ARIZONA

HAAS & ASSOC. INC.
77441 East Butherus Drive
Suite 300

Scottsdale,AZ 85260

CALIFORNIA

QUEST REP INC.
9444 Famham St.
Suite 107

San Diego,CA 92123

SYNPAC

3945 Freedom Circle
Suite 650

Santa Clara,CA 95054

WESTAR REP COMPANY
2472 Chambers Road
Suite 100

Tustin, CA 92680

WESTAR REP COMPANY
25202 Crenshaw Blvd.
Suite 217

Torrance, CA 90505

CANADA

TERRIER ELEC.

145 The West Mall
Etobicoke, Ontario, Canada
MoC 1C2

TERRIER ELEC.

3700 Gilmore Way, 106A
Burnaby, B.C., Canada
V5G 4M1

TERRIER ELEC.

6600 Transcanadienne

Suite 750-17

Pointe Claire, Quebec, Canada
HIR 452

TEL: (602) 998-7195
FAX: (602) 998-7869

TEL: (619) 565-8797

FAX: (619) 565-8990

TEL: (408) 988-6988
FAX: (408) 988-5041

TEL:(714) 832-3325
FAX: (714) 832-7894

TEL: (213) 539-2156
FAX: (213) 539-2564

TEL: (416) 622-7558
FAX: (416) 626-1035

TEL: (604) 433-0159
FAX: (604) 430-0144

TEL: (514) 695-4421
FAX: (514) 695-3295

COLORADO

CANDAL INC.

7500 West Mississippi Ave.
Suite A-2

Lakewood, CO 80226

CONNECTICUT

PHOENIX SALES
257 Main Street
Torrington,CT 06790

FLORIDA

MEC

700 W. Hillsboro Bivd.
Bldg. 4, Suite 204
Deerfield Beach, FL 33441

MEC
511 Carriage Road

TEL: (303) 935-7128
FAX: (303) 935-7310

TEL: (203) 496-7709
FAX: (203) 496-0912

TEL: (305) 426-8944
FAX: (305) 426-8799

TEL: (407) 332-7158
(407) 773-1100

Indian Harbour Beach, FL 32937 FAX: (407) 830-5436

MEC

830 North Atlantic Blvd.
Suite B401

Cocoa Beach, FL 32931

MEC
1001 45th, N.E.
St. Petersburg, FL 33703

ILLINOIS

IRI
8430 Gross Point Road
Skokie,IL 60076

INDIANA

STB & ASSOC. INC.
3003 E. 96th St.
Suite102
Indianapolis,IN 46240

MARYLAND

ADVANCED TECH SALES
809 Hammonds Ferry Rd.
Suite D

Linthicum,MD 21090

TEL: (407) 799-0820
FAX: (407) 799-0923

TEL: (813) 522-3433
FAX: (813) 522-3993

TEL: (312) 967-8430
FAX: (312) 967-5903

TEL: (317) 844-9227
FAX: (317) 844-1904

TEL: (301) 789-9360
FAX: (301) 789-9364
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MASSACHUSETTS

NEW TECH SOLUTIONS, INC.

111 South Bedford Street
Suite 102
Burlington, MA 01803

MICHIGAN

JENSEN C.B.
2145 Crooks Rd.
Troy,M| 48084

MINNESOTA

IRI
1120 East 80th Street

Bloomington, MN 55420 FAX:

NEW JERSEY

NECCO
2460 Lemoine Avenue
Ft. Lee,NJ 07024

NEW MEXICO

S.W. SALES, INC.
7137 Settlement Way, N.W.
Albuquerque, NM 87120

NEW YORK

T-SQUARE
6443 Ridings Road
Syracuse, NY 13206

T-SQUARE
7353 Victor-Pittsford Road
Victor, NY 14564

NORTH CAROLINA

GODWIN & ASSOC.
1100 Logger Ct.
Suite B 102

Raleigh, NC 27609

‘GODWIN & ASSOCIATES
2812 Oak Leigh Drive
Charlotte, NC 28213

OHIO

BAILEY, J.N. & ASSOC.
129 W. Main Street
New Lebanon,OH 45345

BAILEY, J.N. & ASSOC.
2679 Indianola Avenue
Columbus,OH 43202

BAILEY, J.N. & ASSOC.

1667 Devonshire Drive
Brunswick,OH 44212

TEL: (617) 229-8888
FAX: (617) 229-1614

TEL: (313) 643-0506
FAX: (313) 643-4735

TEL: (612) 854-1120
(612) 854-8312

TEL: (201) 461-2789
FAX: (201) 461-3857

TEL: (505) 899-9005

TEL: (315) 463-8592
FAX: (315) 463-0355

TEL: (716) 924-9101
FAX: (716) 924-4946

TEL: (919) 878-8000
FAX: (919) 878-3923

TEL: (704)549-8500
FAX: (704) 549-9792

TEL: (513) 687-1325
FAX: (513) 687-2930

TEL: (614) 262-7274
FAX: (614) 262-0384

TEL: (216) 273-3798
FAX: (216) 225-1461

OREGON

EARL & BROWN CO.
9735 S.W. Sunshine Ct.
Suite500
Beaverton,OR 97005

PENNSYLVANIA

RIVCO JANUARY INC.
RJI Building

78 South Trooper Road
Norristown,PA 19403

PUERTO RICO

DIGIT-TECH

P.O. Boz 1945

Calle Cruz #2

Bajos, San German 00753

TEXAS

S.W. SALES INC.
2267 Trawood, Bldg. E3
El Paso, TX 79935

VIELOCK ASSOC.
720 E. Park Bivd.
Suite102

Plano,TX 75074

VIELOCK ASSOC.
9600 Great Hills Trail
Suite 150-W
Austin, TX 78759

UTAH

ANDERSON & ASSOC.
270 South Main, #108
Bountiful, UT 84010

VIRGINIA

TEL: (503) 643-5500
FAX: (503) 644-9230

TEL: (215) 631-1414
FAX: (215) 631-1640

TEL: (809) 892-4260
FAX: (809) 892-3366

TEL: (915) 594-8259
FAX: (915) 592-0288

TEL: (214) 881-1940
FAX: (214) 423-8556

TEL: (512) 345-8498
FAX: (512) 346-4037

TEL: (801) 292-8991
FAX: (801) 298-1503

ADVANCED TECHNOLOGY SALES, INC.

406 Grinell Drive
Richmond, VA 23236

FAX: (804) 320-8761
WASHINGTON

EARL & BROWN CO.
2447-A 152nd Ave. N.E.
Redmond,WA 98052

WISCONSIN

IRI
631 Mayfair
Milwaukee, WI 53226

TEL: (804) 320-8756

TEL: (206) 885-5064
FAX: (206) 885-2262

TEL: (414) 259-0965
FAX: (414) 259-0326
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE

SAMSUNG
SEMICONDUCTOR
EUROPE GmbH
Mergenthaler Allee 38-40
D6236 Eschborn

(W'est Germany)

Tel: 06196/9009-0

Fax: 0196/9009-89

PARIS

Centre d'Affaires La
Boursidiere RN 186, Bat.
Bourgogne, BP 202
F-92357 Le Plessis-Robinson
(France)

Tel: 1/40 94 07 00

Fax: 1/40 94 02 16

MILANO

Viale G. Matteotti, 26
1-20095 Cusano Milanino
(Italy)

Tel: 2/61 32 888

Fax: 2/61 92 279

MUNCHEN

Carl-Zeiss-Ring 4,

D-8045 Ismaning

(West Germany)

Tel: 089/96 48 30
+089/96 48 38

Fax:

SAMSUNG SEMICONDUCTOR REPRESENTATIVES

EUROPE

AUSTRIA

SATRON HANDELSGES.
MBH

Hoffmeistergasse 8-10 1/5
A-1120 Wien

BELGIUM

C & S ELECTRONICS NV
Heembeekstraot 111
D1100

DENMARK

MER-EL
Ved Klaedebo 18
DK-2907 Horshiom

FINLAND

INSTRUMENTARIUM
ELEKTRONIIKKA
P.O. Box 64, Vitikka 1
SF-02631-ESPOO
Helsinki

FRANCE

ASIA MOS (OMNITECH
ELCCTRONIQUE)
Ratiment Evolic 1 165,
Boulevard De Vaimy
F-92705 Colombes

TEL:
FAX:
TLX

0043-222-87 30 20
0043-222-83 35 83
047-753 11 851

TEL:
FAX:
TLX

0032-2-7 25 09 00
0032-2-7 2508 13
046-25820

TEL:
FAX
TLX

0046-157 100
045-257 22 99
37360 MEDEL DK

TEL:
FAX:
TLX:

00358-0-5 28 43 20
00308-0-502 10 73
057-12 44 26

TEL:
FAX:
TLX

0033-1-47 60 12 47
0033-1-47 60 15 82
042-61 38 90

SONEL-ROHE (SCAIB)
6. Rue Le Corbusier

Silic 424

F-94583 Rungis Cedex

GERMANY (WEST)

SILCOM ELECTRONICS
VERTRIEBS GmbH
Neusser Str. 336-338
D-4050 Monchengladbach

TERMOTROL GmbH
Pilotystr. 4
D-8000 Munchen 22

ING. THEO HENSKES
GmbH

Laatzener Str. 19
Postfach 72 12 26

D 3000 Hannover 72

ASTRONIC GmbH
Grunwalder Weg 30
D-8024 Deisenhofen

MSC-MICROCOMPUTERS
SYSTEMS COMPONENTS
VERTRIEBS Gmbh
Industriestrabe 16

Postfach 1380

D-7513 Stutensee 3

TEL:
FAX:
TLX

0033-1-46 86 81 70
0033-1-45 60 55 49
042-20 69 52

TEL
FAX
TLX

(49)-0-2161-6 07 52
(49)-0-2161-65 16 38
8521 89

TEL:
FAX
TLX:

(49)-0-89-23 0 562 52
(49)-0-89-23 0352 98
17898453

TEL:
FAX:
TLX:

(49)-0-511-86 50 75
(49)-0-511-87 60 04
92 35 09

TEL:
FAX:
TLX:

(49)-0-89-61 30 303
(49)-0-89-61 31 66 8
5216187

TEL:
FAX:
TLX:

(49)-0-7249-70 75
(49)-0-7249 79 93
177249 11
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

MICRONETICS GmbH SEMICONDUCTORES S.A.
Wail Dur Stadtor Str. 45 TEL: (49)-0-7159-60 19 Ronda General Mitre TEL: 0034-3-2 17 23 40
D-7253 Renningen 1 FAX: (49)-0-7 159 51 19 240 Bjs FAX: 0034-3-2 17 65 98
TLX: 72 47 08 E-08006 Barcelona TLX: 052-977 87
ITALY SWEDEN
DIS. EL. SPA MIKO KOMPONENT AB
Via Aia Di Stura 71/18 TEL: 0039-1-12201522:25 Segersbwagen 3 TEL: 0046-753-89 08 O
1-10148 Torino FAX: 0039-1-12 16 59 15 P.O. Box 2001 FAX: 0046-753-75 34 0
TLX: 043-21 5118 . S-14502 Norsborg TLX: 054-150 23
MOXEL S.R.L.
Via C. Frova, 34 TEL: 0039-2-61 29 05 21
1-2092 Cinisello Balsamo FAX: 0039-2-6 17 25 82 SWITZERLAND
TLX: 043-35 20 45
PANATEL AG
Grundstr. 20 TEL: 0041-42 64 30 30
CH-6343 Rotkreuz FAX: 0041-42 64 30 35
NETHERLANDS TLX: 045-86 87 63
MALCHUS BV HANDEIMIJ.
Fokkerstraat 511-513 TEL: 0031-10-4 27 77 77 UNITED KINGDOM
Postbus 48 FAX: 0031-10-4 15 48 67
NL-3125 BD Schiedam TLX: 044-2 1598 KORD DISTRIBUTION
LTD.
Watchmoor Road. Camberley TEL: 0276 685741
NORWAY Surrey GU153AQ TLX: 859919 KORDIS G
SEMI DEVICES A/S
Asenveien 1 TEL: 0047-9-87 65 60 BYTECH LTD.
N-1400 Ski 2 The Western Centre, TEL: Sales 0344 482211
Western Road. Account Admin 0344
Bracknell Berkshire 424222
PORTUGAL RG121RW TLX: 848215
NIPOSOM-J. NABAIS LTD.
R. Casimiro Freire 9A TEL: 00351-1-89-66 10 ITT MULTI COMPONENTS
P-1900 Lisboa FAX: 00351-80 95 17 346 Edinburgh Avenue TEL: 0753 824212
TLX: 0404-140 28 Slough SL1 4TU FAX. 0753 824160
TLX: 849804
SPAIN
NELTRONIC LIMITED
SEMITRONIC S.A. John F. Kennedy Road. TEL: (01) 503560
C Maria Lombillo. 14 TEL: 0034-1-320 21 60 61 Naas Road. Oublin 12 FAX. (01) 552789
E 28077 Madrid FAX: 0034-1-320 21 98 Ireland TLX: 93556 NELT EI
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

ASIA
HONG KONG

AV. CONCEPT LTD.
Rm. 802-804, Tower A,
Hunghom Comm, Centre,
37-39 Ma Tau Wai Road
Hunghom, Kin, H.K.

PROTECH COMPONENTS
LTD.

Flat 3, 10 F., Wing Shing Ind
Bldg.. 26Ng Fong Street, San
Po Kong. Kowloon, Hong
Kong

TAIWAN

YOSUN INDUSTRIAL
COPR.

Min-Sheng Commercial Bldg
10F No. 481 Min-Sheng East
Rd.. Taipei, Taiwan, R.O.C

KENTOP ELECTRONCIS
CO., LTD.

3 F. Nbr 22.. Sec-2, Chung
Cheng Rd.. Shin-Lin. Taipei
Taiwan, R.O.C

KINREX CORP
2nd. Fl.. 514-3

Tun Hwa S.Rd
Taipei, Taiwan, R.O.C

JAPAN

ADO ELECTRONIC
INDUSTRIAL CO., LTD.
7th Fl.. Sasage Bldg.. 4-6
Sotokanda 2-Chome Chiyoda-
ku. Tokyo 101. Japan

INTERCOMPO INC.
Ihi Bldg.. 1-6-7. Shibuya.
Shibuya-ku. Tokyo 150 Japan

CHEMI-CON
INTERNATIONAL COPR.
Mitauya Toranomon Bldg..
22-14, Toranomon 1 Chome
Minato-ku, Tokyo 105, Japan

TEL:
FAX:

TLX

TEL
FAX
TLX

TEL

FAX
TLX

TEL

FAX

TEL

FAX
TLX

TEL
FAX

TEL
FAX

TEL
FAX

3-629325
3-7643108
52362 ADVCC HX

3-3622181
3-3523759
38396 PTLD HX

011-886-2-501-
0770~9
001-886-2-503-1278
26777 YOSUNIND

001-886-2-832-
58005802
001-886-2-832-5521

001-886-2-700-4686
~9
001-886-2-704-2482
20402 KINREX

03-257-1618
03-257-1579

03-406-5612
04-409-4834

03-508-2841
03-504-0566

TOMEN ELECTRONICS
COPR.

1-1, Uschisaiwai-cho 2
Chome Chiyoda-ku. Tokyo,
100

DIA SEMICON SYSTEMS
INC.

Wacore 64 1-37-8,
Sangenjaya. Setagaya-ku
Tokyo 154 Japan

RIKEI CORP.

Nichimen Bldg., 2-2-2.
Nakanoshima, Kita-ku, Osaka
530 Japan

SINGAPORE

GEMINI ELECTRONICS
PTE LTD.

100. Upper Cross Street
#09-08 OG Bldg Singapore
0105

INDIA

COMPONENTS AND
SYSTEMS MARKETING
ASSOCIATES (INDIA)
PVT. LTD.

100, Dadasaheb Phalke
Road. Dadar, Bombay 400
014

TURKEY

ELEKTRO SAN. VE TIC.
KOLL. STL.

Hasanpasa. Ahmet Rasim Sok
No. 16 Kadikdy istanbul-
Turkey

THAILAND

VUTIPONG TRADING
LTD., PART.

51-53 Pahurat Rd. (Banmoh)
Bangkok 10200 THAILAND

TEL
FAX

TEL
FAX

TEL:

FAX

TEL
FAX
TLX

TEL
FAX
TLX

TEL

FAX
TLX

03-506-3473
03-506-3497

03-487-0386
03-487-8038

06-201-2081
06-222-1185

65-5351777
65-5350348
RS 42819

4114585
4112546
001-4605 PDT IN

337-2245
336-8814
29569 elts tr

221-9699 3641
223-4608
224-0861

87470 Vutipong TH
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

KOREA

NAEWAE ELECTRIC CO.,
LTD.

#751-33, Daelim-dong
Youngdeungpo-ku,

Seoul, Korea

Cable: "ELECONAEWAE"
Seoul

SAMSUNG
LIGHT-ELECTRONICS
CO., LTD.

4th FI. Room 2-3, Electroncis
Main Bldg.. #16-9,
Hankangro-3ka. Yongsan-ku,
Seoul. Korea

TEL: 646-9101-9
FAX: 844-3001
C.P.O. Box 1409
Sewoon Store: 277-0767
Pusan Branch:

(051) 808-7425
Youngsan: 701-7341-5

TEL: 718-0045.
718-9531-5
FAX. 718-9536

NEW CASTLE
SEMICONDUTOR CO.,
LTD.

4th FI. Room 10-11, Elec-
tronics Main Bldg., #16-9,
Hankangro-3ka, Yongsan-ku,
Seoul, Korea

HANKOOK SEMICON-
DUCTOR

#1054-9, Namhyung-dong,
Kwanak-ku, Seoul, Korea

SEG YUNG INTERISE
CORP.
#21-301, Suninbldg, 16-1,

Hankangro-2ka, Yongsan. Ku,

Seoul, Korea

TEL:
FAX:

TEL:
FAX:

TEL:

FAX:

718-8531-4
718-8535

588-2981-4
588-2980

701-6811-6.
701-6781-4
701-6785
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

ALABAMA

HAMMOND
4411-B Evangel Circle, N.W.
Huntsville, AL 35816

ARIZONA

ADDED VALUE

7741 East Gray Road
Suite #9

Scotisdale, AZ 85260

CYPRESS/RPS
2164 E. Broadway Road #310-8
Tempe, AZ 85282

CALIFORNIA

ADDED VALUE

3320 East Mineral King
Unit D

Visalia, CA 93291

ADDED VALUE
1582 Parkway Loop
Unit G

Tustin, CA 92680

ADDED VALUE
6397 Nancy Ridge Road
San Diego, CA 92121

ADDED VALUE
31194 La Baya Drive, #100
Westlake Village, CA 91362

ALL AMERICAN
369 Van Ness Way #701
Torrance, CA 90501

BELL MICRO PRODUCTS
18350 Mt. Langley
Fountain Valley, CA 92708

BELL MICRO PRODUCTS
550 Sycamore Drive
Milpitas, CA 95035

CYPRESS/RPS
6230 Descanso Avenue
Buena Park, CA 90620

CYPRESS/RPS
10054 Mesa Ridge Ct
Suite118

San Diego, CA 92121

CYPRESS/RPS
2175 Martin Avenue
Santa Clara, Ca 95050

CYPRESS/RPS
21550 Oxnard, #420
Woodland Hills, CA 91367

(205) 830-4764

(602) 951-9788

(602) 966-2256

(209) 734-8861

(714) 259-8258

(619) 558-8890

(818) 889-2861

(800) 669-8300

(714) 963-0667

(408) 434-1150

(714) 521-5230

(619) 535-0011

(408) 980-8400

(818) 710-7780

JACO
2260 Townsgate Road
Westlake Village, CA 91361

JACO

2880 ZANKER ROAD
SUITE 202

SAN JOSE, CA 95134

JACO
23-441 South Pointe Drive
Laguna Hills,, CA 92653

MICRO GENESIS
2880 Lakeside Drive
Santa Clara, CA 95054

CANADA

ELECTRONIC WHOLESALERS
1935 Avenue De L'Eglise
Montreal Quebec,Canada

H4E 1H2

PETERSON,C.M

220 Adelaide Street North
London,Ontario,Canada
N6B 3H4

SAYNOR VARAH

99 Scarsdale Road
Don’Mills, Ontario, Canada
M3B 2R4

SAYNOR VARAH
1-13511 Crestwood Place
Richmond, B.C., Canada

V7SV Vel
vov 2Go

WESTBURNE IND.ENT.,LTD.
300 Steeprock Drive
Downsview,Ontario,Canada
M3J 2W9

COLORADO

ADDED VALUE
4090 Youngfield
Wheat Ridge, CO 80033

CYPRESS/RPS
12503 E. Euclid Drive
Englewood, CO 80111

CONNECTICUT

ALMO ELECTRONICS
31 Village Lane
Wallingtord, CT 06492

JACO
384 Pratt Street
Meriden, CT 06450

(805) 495-9998

(408) 432-9290

(408) 727-5050

(514) 769-8861

(519) 434-3204

(416) 445-2340

(604) 273-2911

(416) 635-2950

(303) 422-1701

(303) 792-5829

(203) 288-6556

(203) 235-1422
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

Jv
690 Main Street
East Haven, CT 06512

FLORIDA

ALL AMERICAN
16251 N.W. 54th Avenue
Miami, FL 33014

HAMMOND
6600 N.W. 21st. Avenue
Fort Lauderdale, FL 33309

HAMMOND
1230 W. Central Blvd
Orlando, FL 32802

MICRO GENESIS
2170 W. State Road 434 #324
Longwood, FL 32779

GEORGIA

HAMMOND

5680 Oakbrook Parkway
#160

Norcross, GA 30093

QUALITY COMPONENTS
6145 Northbelt Parkway
Suite B

Norcross, GA 30071

ILLINOIS

GOOLD
101 Leland Court
Bensenville, IL 60106

QPSs
101 Commerce Dr. #A
Schaumburg, IL 60173

INDIANA

ALTEX
12744 N. Meridian
Carmel, IN 46032

CHELSEA INDUSTRIES
8465 Keystone Crossing, #115
Indianapolis, IN 46240

MARYLAND

ALL AMERICAN
1136 Taft Street
Rockville, MD 20853

ALMO ELECTRONICS
8309B Sherwick Court
Jessup, MD 20794

GENERAL RADIO SUPPLY
6935L Oakland Mills Road
Columbia, MD 21045

(203) 469-2321

(305) 621-8282

(407) 973-7103

(407) 849-6060

(407) 869-9989

(404) 449-1996

(404) 449-9508

(312) 860-7171

(312) 884-6620

(317) 848-1323

(317) 253-9065

(301) 251-1205

(301) 953-2566

(301) 995-6744

(Continued)

JACO

Rivers Center

10270 Old Columbia Road
Columbia, MD 21046

MASSACHUSETS

ALMO ELECTRONICS
60 Shawmut Avenue
Canton, MA 02021

GERBER
128 Carnegie Row
Norwood,MA 02062

JACO
222 Andover Street
Wilmington,MA 01887

MICHIGAN

CALDER
4245 Brockton Drive
Grand Rapids, Ml 49508

CHELSEA INDUSTRIES
34443 Schoolcraft
Livonia, MI 48150

MINNESOTA

ALL AMERICAN
11409 Valley View Road
Eden Prairie, MN 55344

CYPRESS/RPS
7650 Executive Drive
Eden Prairie, MN 55344

VOYAGER
5201 East River Road
Fridley, MN 55421

MISSOURI

CHELSEA INDUSTRIES
2555 Metro Blvd

Maryland Heights, MO 63043

NEW JERSEY

ALMO ELECTRONICS
12 Connerty Court
East Brunswick, NJ 08816

GENERAL RADIO SUPPLY

600 Penn St. @ Bridge Plaza

Camden, NJ 08102

JACO

Ottilio Office Complex
555 Preakness Avenue
Totowa, NJ 07512

(301) 995-6620

(617) 821-1450

(617) 329-2400

(617) 273-1860

(616) 698-7400

(313) 525-1155

(612) 944-2151

(612) 934-2104

(612) 571-7766

(314) 997-7709

(201) 613-0200

(609) 964-8560

(201) 942-4000
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

NEW YORK

ALL AMERICAN
33 Commack Loop
Ronkonkoma, NY 11779

CAM/RPC

2975 Brighton Henrietta TL Road

Rochester, NY 14623

JACO
145 Oser Avenue
Hauppauge, NY 11788

MICRO GENESIS
90-10 Colin Drive
Holbook, NY 11741

NORTH CAROLINA

QUALITY COMPONENTS
3029-105 Stonybrook Drive
Raleigh, NC 27604

DIXIE
2220 South Tryon Street
Charlotte, NC 28234

HAMMOND
2923 Pacific Avenue
Greensboro, NC 27420

RESCO/RALEIGH
Hwy. 70 West & Resco Court
Raleigh, NC 27612

OHIO

CAM/RPC
749 Miner Road
Cleveland, OH 44143

CAM/RPC
15 Bishop Drive #104
Westerville, OH 43081

CAM/RPC

7973-B Washington Woods Drive

Centerville, OH 45459

CHELSEA INDUSTRIES

10979 Reed Hartman Highway

#133
Cincinnati, OH 45242

CHELSEA INDUSTRIES
1360 Tomahawk
Maumee, OH 43537

SCHUSTER
11320 Grooms Road
Cincinnati, OH 45242

(516) 981-3935

(716) 427-9999

(516)-273-5500

(516) 472-6000

(919) 467-4897

(704) 377-5413

(919) 275-6391

(919) 781-5700

(216) 461-4700

(614) 888-7777

(513) 433-5551

(513) 891-3905

(216) 893-0721

(513) 489-1400

(Continued)

SCHUSTER

2057D East Aurora Road

Twinsburg, OH 44087
OKLAHOMA

QUALITY COMPONENTS
3158 S. 108th East Avenue

Suite 274
Tulsa, OK 74146

OREGON

CYPRESS/RPS
15075 S.Koll Parkway
Suite D

Beaverton, OR 97006

PENNSYLVANIA

ALMO ELECTRONICS
9815 Roosevelt Blvd.
Philadelphia, PA 19114

CAM/RPC
620 Alpha Drive
Pittsburgh, PA 15238

ALMO ELECTRONICS
220 Executive Drive
Mars, PA 16046

SOUTH CAROLINA

DIXIE
4909 Pelham Road
Greenville, SC 29606

DIXIE
1900 Barnweii Street
Columbia, SC 29201

HAMMOND
1035 Lowndes Hill Rd.
Greenville, SC 29607

TEXAS

ADDED VALUE
4470 Spring Valley Road
Dallas, TX 75244

ADDED VALUE

6448 Highway 290 East
#A103

Austin, TX 78723

ALL AMERICAN

1819 Firman Drive, #127

Richardson, TX 75081

CYPRESS/RPS

2156 W. Northwest Highway

Dallas, TX 75220

(216) 425-8134

(918) 664-8812

(503) 641-2233

(215) 698-4003

(412) 782-3770

(412) 776-9090

(803) 297-1435

(803) 779-5332

(803) 233-4121

(214) 404-1144

(512) 454-8845

(214) 231-5300

(214) 869-1435
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

(Continued)
JACO (214) 235-9575 VIRGINIA
B el e o VIRGINIA ELEC. (804) 296-4184
' 715 Henry Avenue
MICRO GENESIS (214) 644-5055 Charlottesville, VA 22901
9221 LBJ Freeway, #220
Dallas, TX 75243 WASHINGTON
CYPRESS/RPS (206) 483-1144
OMNIPRO (214) 233-0500 22125 17th Avenue
4141 Billy Mitchell Suite114
Dallas, TX 75244 Bothell, WA 98021
QUALITY COMPONENTS (214) 733-4300
4257 Kellway Circle :’5‘38 NE. 40th Streot (206) 881-9700
Addison, TX 75244 SNl
Bidg. "O", Unit 202
QUALITY COMPONENTS (713) 240-2255 Redmond, WA 98052
1005 Industrial Bivd. |
Sugar Land, TX 77478 | PRIEBE (206) 881-2363
14807 N.E. 40th
QUALITY COMPONENTS (512) 835-0220 Redmond, WA 98052
2120-M Braker Lane
Austin, TX 78758 . WISCONSIN
MARSH (414) 475-6000
1563 S. 101st. Street
UTAH Milwaukee, Wi 53214
ADDED VALUE (801) 975-9500
1836 Parkway Blvd
West Valley City, UT 84119
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