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Chapter 1
INTRODUCTION

At one time, bipolar memories were relegated to a very restricted list of applications. Their bit density
was quite low, while their power consumption per bit and their price per bit were quite high. Their only
advantage was speed; they were used only where speed was required at any cost.

Today's bipolar memories are still fast but other factors have changed in a most dramatic way. Density
has surged to 8K bits per package for ROMs and 4K for RAMs. Power density has tumbled spectacularly.
For the popular 1K TTL RAM, for example, power density is below 0.5 mW per bit for the standard version

and less than 0.2 mW per bit for the low power version; their respective access times of 25 and 35 ns are
still on a downward trend.

And what about prices? System designers”acceptance has led to high volume production, while continu-
ing advances in technology and design innovation have brought chip sizes down to MSlI levels. These fac-
tors have brought prices down well below 1¢ per bit. Combine this low component cost with the advan-

tages of having the same power supply and I/O characteristics as the logic circuits and the system cost
savings are very impressive.

The combination of speed, efficiency, cost effectiveness and design flexibility have made bipolar mem-
ories the standards by which other memories are compared.
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Chapter 2
NUMERICAL INDEX OF DEVICES

DEVICE DESCRIPTION PAGE
ECL STATIC MEMORIES

F10145A 16 x 4 Random AcCess MeMOTY ......... ... .ottt 7-3
F10405 128 x 1 Random Access MemOry ........ ...ttt 7-7
F10410 256 x 1 Random Access MemOry .......... ..ottt 7-11
F10411 256 x 1 Low Voltage Random Access Memory ...ttt 7-16
F10415 1024 x 1 Random ACCESS MEMOTY ... ...ttt e e e e et et 7-21
F10415A 1024 x 1 High Speed Random Access Memory . ... ... ... .. . . . i, 7-21
F100415 1024 x 1 High Speed Random Access MemOry ..............uuuniiiiiineeeeiaaiaaaannn. 7-26
F10416 256 x 4 Programmable Read Only Memory . .......... ... it 7-27
F100416 256 x 4 Programmable Read Only Memory . ........ ... ... i 7-27
TTL STATIC MEMORIES .

93410 256 x 1 Random Access Memory — Open Collector Qutputs ......................cooouun...
93410A 256 x 1 High Speed Random Access Memory — Open Collector Qutputs .....................
93411 256 x 1 Random Access Memory — Open Collector Qutputs ...................c..ouuuuun..
93411A 256 x 1 High Speed Random Access Memory — Open Collector Qutputs .....................
93L412 256 x 4 Low Power Random Access Memory — Open Collector Qutputs .....................
93L415 1024 x 1 Low Power Random Access Memory — Open Collector Qutputs ....................
93415 1024 x 1 Random Access Memory — Open Collector Qutputs .................c..cooiun....
93415A 1024 x 1 High Speed Random Access Memory — Open Collector Qutputs ...................
93417 256 x 4 Schottky Programmable Read Only Memory — Open Collector Outputs

93419 64 x 9 Random Access Memory — Open Collector Qutputs ...............ciiiiiiinrnenann..
93L420 256 x 1 Low Power, High Speed Random Access Memory — 3-State Outputs

93L421 256 x 1 Low Power Random Access Memory — 3-State Qutputs ............................
93421 256 x 1 Random Access Memory — 3-State QUIPULS . ..........ooiiiinieiineienenannnn.,
93421A 256 x 1 High Speed Random Access Memory — 3-State OQutputs ............................
93L422 256 x 4 Low Power Random Access Memory — 3-State Qutputs ............................
93L425 1024 x 1 Low Power Random Access Memory — 3-State Qutputs ...........................
93425 1024 x 1 Random Access Memory — 3-State OQutputs ..............c.oiiiiiiininninnennnn..
93425A 1024 x 1 High Speed Random Access Memory — 3-State Qutputs ..........................
93427 256 x 4 Schottky Programmable Read Only Memory — 3-State Qutputs .....................
93431 512 x 4 Schottky Read Only Memory — Open Collector Qutputs ................c..coveunn...
93432 512 x 8 Schottky Read Only Memory — Open Collector Qutputs ................c.counon...
93436 512 x 4 Schottky Programmable Read Only Memory — Open Collector Outputs ............. 7-103
93438 512 x 8 Schottky Programmable Read Only Memory — Open Collector Qutputs ............. 7-106
93441 512 x 4 Schottky Read Only Memory — 3-State Qutputs ...............coviinieunannnnnnn.. 7-109
93442 512 x 8 Schottky Read Only Memory — 3-State Qutputs ..............c.civiiriennennnnnnnn. 7-110
93446 512 x 4 Schottky Programmable Read Only Memory — 3-State Qutputs .................... 7-111
93448 512 x 8 Schottky Programmable Read Only Memory — 3-State Qutputs .................... 7-114
93452 1024 x 4 Schottky Programmable Read Only Memory — Open Collector Qutputs ............ 7-117
93453 1024 x 4 Schottky Programmable Read Only Memory — 3-State Qutputs ................... 7-117
93464 1024 x 8 Schottky Read Only Memory — Open Collector Qutputs  .......................... 7-118
93457 - 256 x 4 Schottky Read Only Memory — Open Collector Qutputs .................. e 7-121
93464 1024 x 8 Schottky Read Only Memory — 3-State Qutputs ..................coviuiiiiui.nn, 7-122
93467 256 x 4 Schottky Read Only Memory — 3-State Qutputs ............ccoviniiinnennennennnn.. 7-125
93470 4096 x 1 Random Access Memory — Open Collector Qutputs .............................. 7-126
93471 4096 x 1 Random Access Memory — 3-State QUIpULS ..............viiinininninnanin... 7-126
TTL DYNAMIC MEMORIES

93481 4096 x 1 Random Access Memory — 3-State Qutputs ...............viiiiiiiiinnnnnnnnnn 7-132
MACROLOGIC TTL MEMORIES

9403 16 x 4 First-In First-Out Buffer Memory — 3-State Qutputs ....................coiiiiunnn.. 7-139
9406 16 x 4 Last-In First-Out Program Stack — 3-State Qutputs ....................c.oooiiiuna... 7-163
9410 16 x 4 Random Access Memory with Register Stack — 3-State Outputs .................... 7-164

2-3
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RAMs, PROMs, ROMs SELECTION GUIDE

BITS PER WORD
WORDS
1 2 4 8 9
RAM
16 » 10145A
~;l
32 6&
N
RAM
64 93419
®
&\
P
RAM
128 10405
RAMs ‘3\1 RAMs
10410 10411 93L412/93L422
93L420 . ROMs
256 o3L421 93457/93467
93421/93421A . PROMs
93411/93411A 93412/93427
93410/93410A N 10416/10016
g
ROMs ROMs
512 93431/93441 93432/93442
PROMs PROMs
93436/93446 93438/93448
RAMs 79"6
93415/93415A
93L415 PROMs ROMs
1024 93L425 93452/63453 93454793464
93425/93425A
10415/10415A
10015 k&
2048 %\q'l ROMs
\67»&
RAMs
4096 93431 ROMs ,ﬂ@
93470/93471 — ks

Numbers on shaded lines indicate overall complexity.
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BIPOLAR MEMORY CROSS REFERENCE

Pin-for-Pin Equivalents except if otherwise noted.

AMD FSC HARRIS FSC NATIONAL FSC
AM27LS00 93L420 HM7610 93417 DM54,74187 93457
AM27S10 93417 HM7611 93427 DM54,745200 93421
AM27S11 93427 HM7620 93436 DMS54,745206 93411
AM27S40 93432 HM7621 93446 SIGNETICS FSC
AM27S41 93442 HM7640 93438 82509 93419
AM27S80 93454 HM7641 93448 82510 93415
AM27581 93464 HM7642 93452 82511 93425
93415A 93415A HM7643 93453 82S16 93421
93415 93415 HPROM1024 93417 82817 93411
:g:;:A gg:g:A HPROM1024A 93427 82S115* 93448
93L415 931415 MMI FSC 2531 :-61 ggfﬂ:
5200,6200 93457
INTEL FsC 5201,6201 93467 825126 93417
/ 825129 93427
3106 93421 5205,6205 93431 825130 93436
3107 93411 5206,6206 93441 825131 93446
3301 93457 5240,6240 93432 825136 93452
3302 93431 5241,6241 93442 825137 93463
3304 93432 5280,6280 93454
3322 93441 5281,6281 93464 825140 93438
3324 93442 5300,6300 93417 p2s1d1 Lot
3601 93417 5301,6301 93427 :;:i;: 93457
3602 93436 5305,6305 93436 825229 93467
3604 93438 5306,6306 93446 825230 93431
3605 93452 5340,6340 93438 825231 93441
3621 93427 5341,6341 93448 825280 93454
3622 93446 5350,6350" 93452 825281 93464
3624 93448 5351,6351* 93453 54,745200 93421
3625 93453 5530,6530 93411 /
5631,6531 93421 54,745201 93421
INTERSIL FSC 55556555 93419 54,74S301 93411
IM53S08 93454 10149 10416 10145 10145A
IM53S18 93464 10149 10146
IM5508A 93415A MOTOROLA FSC 93415A 93415A
IM5508 93415 MCM4004 93457 93425A 93425A
IM5518A 93425A MCM10144 10410 T FSC
IM5518 93425 MCM10145 10145A
IM5523A 93421A MCM10146 10415 gmg::g :g;‘lgA
IM5523 93421 MCM10147 10405 SN10147 10408
IM5533A 93411A MCM10149 10416
IM5533 93411 SN54,74187 93457
IMB603A 93417 NATIONAL FSC SN54,745201 93421
it gt DM7573,8573 93417 SN54,745209 93425
IM8604 93436 DM7574,8574 93427 SN54,745287 93427
IM5605 93438 DM7595,8595 93432 SN54,74S301 93411
IM8623 93427 DM7596,8596 93442 SN54,74S309 93415
IM5624 93446 DM7597,8597 93467 SN54,74S387 . 93417
IM5625 93448 DMB8582 93411 SN54,745472* 93448
*Functional replacement SN54,/745473* 93438
SN54,745470* 93436
SN54,748471* 93446
PRODUCT CODE CROSS REFERENCE
TEMPERATURE RANGES PACKAGES
MANUFACTURER MILITARY COMMERCIAL CERAMIC PLASTIC FLATPAK
~55°C to +125°C 0°C to +70°C DIP DIP
Advanced Micro Devices (AMD) XXXM XXXC D P F
Fairchild Semiconductor (FSC) XXXXM XXXXC D P F
Harris Semiconductor XXX-2 XXX-5 1 - 9
Intel MXXX - DorC P F
Intersil XXXM XXXC DE PE FE
Monolithic Memories (MMI) S5XXX 6XXX D/J F F
Motorola 105XX/106XX 101XX/102XX L P F
National 54XXX/7XXX 74XXX/8XXX D/J N F/W
Signetics SXXX NXXX F/l B/N Q
Texas Instruments (TI) 54 XXX 74XXX J/JE N w

All package designation are suffixes with the exception of Harris and Intel.
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BIPOLAR MEMORY SELECTION GUIDE
BY FUNCTION

ACCESS ACCESS ACCESS POWER NO. DATA
PART NO. ORGAN- OUT- TIME TIME TIME DISS. PKG. TEMP. OF SHEET
IZATION PUTS (TYP) 0 to 70°C -55to +125°C  (TYP) (Note 1) (Note 2) PINS PAGE
ns MAX, ns MAX, ns mwW NO.
TTL RAMs
9410 16 x4 3s 35 - - 375 D.P Cc.mM 18 7-164
93419 64x9 .0OC 35 45 60 725 D CM 28 7-57
93410 256 x 1 ocC 45 60 70 450 D.F.P C.M™m 16 7-28
93410A 256 x 1 ocC 35 45 - 450 D.P (o] 16 7-28
93411 256 x 1 ocC 45 55 65 475 D.F.P C.mM 16 7-33
93411A 256 x 1 oc 40 45 - 475 D.P [ 16 7-33
93L420 256 x 1 3s 40 45 55 275 D.F.P C.M 16 7-62
93421 256 x 1 3S 35 50 60 475 D.F.P Cc.M 16 7-74
93421A 256 x 1 3s 30 40 - 475 D.P Cc 16 7-74
93L421 256 x 1 3s 45 20 100 275 D.F.P c.m 16 7-68
93L412 256 x 4 ocC 45 60 75 250 D.F C.M 22* 7-39
93L422 256 x 4 3s 45 60 75 250 D.F C.M 22+ 7-80
93415 1024 x 1 oc 30 45 60 475 D.F.P Cc.mM 16 7-49
93415A 1024 x 1 oc 25 30 - 475 D.P C 16 7-49
93L415 1024 x 1 ocC 35 60 70 200 D.F.P Cc.M 16 7-44
93425 1024 x 1 3s 30 45 60 475 D.F.P Cc.M 16 7-93
93425A 1024 x 1 3s 25 30 - 475 D.P (o] 16 7-93
93L425 1024 x 1 3s 35 60 70 200 D.F.P Cc.M 16 7-86
93470 4096 x 1 ocC 55 - - 800 D.P C 18 7-126
93471 4096 x 1 3s 55 - - 800 D.P C 18 7-126
93481°** 4096 x 1 3s 90 - - 50/350 D.P C 16 7-132
ECL RAMs
10145A 16 x4 - 6.5 9 - 500 D.F C 16 7-3
10405 128 x 1 - 11 15 - 470 D.F (o] 16 7-7
10410 256 x 1 - 18 30 - 475 D.F.P C 16 7-11
10411 256 x 1 - 20 35 - 360 D.F.P C 16 7-16
10415 1024 x 1 - 35 60 - 475 D.F C 16 7-21
10415A 1024 x 1 - 25 35 - 475 D.F C 16 7-21
100415 1024 x 1 - 20 - - 500 D.F ~C*  16** 7-26
TTL ROMs
93457 256 x 4 ocC 25 45 60 425 D.F.P Cc.mM 16 7-121
93467 256 x 4 3s 25 45 60 425 D.F.P C.m 16 7-125
93431 512 x4 oc 30 50 60 475 D.F.P C.mM id 7-101
93441 512 x4 3s 30 50 60 475 D.F.P C.mM 16 7-109
93432 512 x8 oc 35 55 70 650 D.F.P cCM 24 7-102
93442 512 x 8 3s 35 55 70 650 D.F.P cCM 24 7-110
93454 1024 x 8 ocC 30 45 60 550 D.F.P cCM 24 7-118
93464 1024 x 8 3s 30 45 60 550 D.F.P cCM 24 7-122
: TTL PROMs
93417 256 x 4 oc 25 45 60 425 D.F.P C.™M 16 7-54
93427 256 x 4 3s 25 45 60 425 D.F.P C.M 16 7-98
93436 512 x 4 oc 30 50 60 475 D.F.P Cc.m 16 7-103
93446 512 x4 3s 30 50 60 475 D.F.P C.M 16 7-111
93438 512 x 8 ocC 35 55 70 650 D.F.P cCM 24 7-106
93448 512 x 8 3s 35 55 70 650 D.F.P Cc.m 24 7-114
93452 1024 x4 OC 35 - - 650 D.F C.mMm 18 7-117
93453 1024 x 4 3s 35 - - 650 D.F C.M 18 7-117
ECL PROMs
10416 256 x 4 - 15 - - 500 D.F (o} 16 7-27
TTL LIFOs
9406 16 x4 3s - ~ - 500 D.P C 24 7-153
. TTL FIFOs
9403 16 x4 3s - - - 575 D.P C 24 7-139

Note 1 D Ceramic DIP, F  Flatpak, P Plastic DIP
Note 2 M Mil Temp Range 55 to *125°C,C Commercial Temp. Range Oto + 70°C. (Plastic DIP availabie only in Comm. Temp. Range)

*100K ECL "C” Temperature Range 0°C to *85“C **24-Pin in Flatpak ***13L Dynamic RAM

Ordering Information An example order code 1s 93415DC for the 1024 x 1-Bit TTL Ram where “D" is for Ceramic DIP package and “C" is
for Comm Temp Range O to * 70°C. The same part in a Flatpak and the Mil. Temp. Range would be 93415FM
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FAIRCHILD MOS MEMORY
PRODUCT GUIDE

RANDOM ACCESS MEMORIES SELECTION MATRIX

PART NO. BIT CAPACITY ORGANIZATION ACCESS TIME PKG/TEMP* STATIC/DYNAMIC
2102 1024 1024 x 1 1000 ns DC,.DL.DM Static
2102-2 1024 1024 x 1 650 ns DC.DL,.DM Static
2102-1 1024 1024 x 1 450 ns DC,.DL.DM Static
21.02F 1024 1024 x 1 350 ns DC,DL,DM Static
2102FL 1024 1024 x 1 250 ns DC Static
2102L2** 1024 1024 x 1 650 ns DC Static
2102L1** 1024 1024 x 1 450 ns DC Static
2102LF** 1024 1024 x 1 350 ns DC Static
3542 1024 1024 x 1 150 ns DC Static
3542-2 1024 1024 x 1 120 ns DC Static
3539 2048 256 x 8 650 ns DC Static
3539-2 2048 256 x 8 500 ns DC Static
3539-1 2048 256 x 8 400 ns DC Static
4096-5 4096 4096 x 1 350 ns DC.DL.FL Dynamic
4096-4 4096 4096 x 1 300 ns DC.DL,FL Dynamic
4096-3 4096 4096 x 1 250 ns DC.DL,FL Dynamic
4096-2 4096 4096 x 1 200 ns DC.DL,FL Dynamic

ROMs AND CHARACTER GENERATORS

3515 512 x 8 (4096-Bit) ROM

3257 64 x 5 x 7-Output ASCIl Font C.G.
3258 64 x 7 x 5-Output ASCIl Font C.G.
3260 64 x 9 x 7-Output ASCIl Font C.G.

FIRST-IN FIRST-OUT MEMORY (FIFO)
3341 64 x 4-Bit
3351 40 x 9-Bit

SHIFT REGISTERS
CCD450 1024 x 9-Bit Dynamic
CCD460 16,384-Bit Laram

3342 Quad 64-Bit Static
3347/3357 Quad 80-Bit Static
3348 Hex 32-Bit Static

with Buffer Enable
3349 Hex 32-Bit Static

*DC = Ceramic DIP / Commercial (0°C to +70°C)
DL = Ceramic DIP/Limited Military (—55°C to +85°C)
DM = Ceramic DIP /Military (- 55°C to +125°C) **Low Power Versions
FL = Flatpak/Limited Military (—55°C to +85°C)
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MOS MEMORY PRODUCT CROSS REFERENCE

Competitor
ompetitor Part No. Fairchild Part No. Equivalency*
AMD 2812 32x8BitFIFO .............ciiiiiiiat, 3351....ciiiiiii F
2813 32x9-BitFIFO ... ..ot 3351, F
2841 64 x4-BitFIFO ...........coiiiiiiiinnn.. 3341A ... P
3341 64 x4-BitFIFO ............ooiiiiiiinn ... 3341/3341A ........ P
9102 1024 x 1-Bit Static RAM ................... 2102. .. P
ntel 1403/4 1024 x 1-Bit Dynamic Shift Register......... CCD450............. F
2102 1024 x 1-Bit Static RAM ................... 2102, P
2107A/2107B 4096 x 1-Bit Dynamic RAM................. 4096................ F
2104 4096 x 1-Bit DynamicRAM................. 4096................ P
2416 16,384-Bit Dynamic Shift Register .......... CCD460............. F
Viostek 2302 64 x 5 x 7 Character Generator ............. 3257 ... P
2500 512 x8(4096-Bit) ROM .................... 3514/3515.......... F
2600 512 x 8 (4096-Bit) ROM .................... 3514/3515.......... P
4096 4096 x 1-Bit Dynamic RAM................. 4096................ P
4102 1024 x 1-Bit Static RAM ................... 2102. ... P
5002/5007 Digital Voltmeter..................ooovnn... 3814/3815.......... F
1007 Quad 80-Bit Dynamic Shift Register ......... 3347/3357 .......... P
4006/8/9 1024 x 1-Bit Dynamic RAM................. 2102. ... F
4027 4096 x 1-Bit DynamicRAM................. 4096................ P
National 1403/4 1024 x 1-Bit Dynamic Shift Register......... CcCD450............. F
2102 1024 x 1-BitStatic RAM ................... 2102, P
3705 8-Bit Multiplexer.................... oo 3705/3708.......... P
5233 512 x 8 (4096-Bit) ROM .................... 3514/3515.......... P
5316 Digital Clock Chip .................... oot 3817................ P
Signetics 2504 1024 x 1-Bit Dynamic Shift Register......... CCD450............. F
2518 Hex 32-Bit Static Shift Register ............. 3349............... P
2530 512 x 8 (4096-Bit) ROM ............ (eeeenn 3514................ F
2532 Quad 80-Bit Static Shift Register............ 3347/3357 .......... P
2602 1024 x 1-Bit StaticRAM . .................. 2102, F
T 3112/3122 Hex 32-Bit Static Shift Register ............. 3348................ P
3120/3409 Quad 80-Bit Static Shift Register............ 3347/3357 .......... P
3121/3417 Quad 64-Bit Static Shift Register............ 3342................ P
4024 64 x9-BitFIFO ............oooiiiiiiiinn.. 3351, F
403074060 4096 x 1-Bit Dynamic RAM................. 4096................ F
4033 1024 x 1-Bit Static RAM ............. P 2102. ..o P
Western Digital 1502 Q0 x9-BitFIFO .....coovviiiiii 3351.....cciiinnnnn ’ F
AMI 3514 512x8-BitROM. ...t 3516....cciii P
4006/8/9 1024 x 1-Bit Dynamic RAM................. 2102. ... oo F
1998 Digital Clock Chip .........coiiiiiiinn, 3817 P

*F = Functional Equivalent
P = Pin-for-Pin Equivalent
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Chapter 4
GENERAL CHARACTERISTICS

IMPACT OF PROCESS TECHNOLOGY ON BIPOLAR MEMORY CHARACTERISTICS

Perhaps the most important characteristics of a memory chip are the number of bits, the speed capabil-
ity , the power dissipation and the capability of being produced economically. In early bipolar memory
chips, the number of bits was severely restricted by both chip area, for economical production, and by
the power required to operate as usable speeds. These restrictions were eased dramatically by the Iso-
planar (I, Il) processes, developed by Fairchild and announced in 1971. A 1K TTL RAM, not even prac-
tical with conventional processes at that time, was introduced in 1972. Its physical size has been reduced
50% through continued development, as indicated in Figure 4-1. Performance has also been improved,
since the address access time has been cut in half.

Figure 4-2 compares a conventional Planar* transistor with Isoplanar and Isoplanar Il transistors. The
Isoplanar process substitutes thermally grown oxide for the p-type diffusions that isolate active elements
of conventional bipolar devices. Notice that the oxide eliminates the base-to-isolation separation required
in the conventional transistor, and also allows the base and collector contact openings to abut the isola-
tion. The area is cut in half and the reduction in parasitic capacitance reduces propagation delays.

20K

16K
. N
3
9 12k .
7] \
2 8K
a
I
o

4K

(o]
1972 1973 1974 1975 1976 1977
YEAR

Fig. 4-1. 1K TTL RAM Die Size Evolution
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Fig. 4-2. Comparison of Geometries of Integrated Circuit Transistors using Conventional
Planar* Diffused Isolation, Isoplanar Technology, and Isoplanar Il Technology

*Planar is a Fairchild patented process.
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Further advances led to the Isoplanar Il process, which cut the transistor area by half again and reduced
parasitic capacitance even further. Isoplanar transistors have a gain-bandwidth of 5 GHz, as shown in
Figure 4-3, which represents a factor-of-three improvement.

MEMORY CELL

Memory cell design is based on a simple cross-coupled latch, as shown in Figure 4-4. In the standby con-
dition, /.e., cell not addressed or chip not selected, the voltage drop across the resistors is less than a junc-
tion voltage and the diodes do not conduct. Only a few tens of microamperes flow and thus the standby
power is very low. When a cell is selected, however, the diodes conduct and provide extra current to help
charge stray capacitance and thus reduce propagation delays. This method of power focusing keeps the
overall dissipation low and the performance high by using power only where it is needed.

The impact of Isoplanar and Isoplanar Il on cell size, illustrated in Figure 4-5, has been even greater than
on chip size. More recent developments demonstrate even greater reductions. In the 93481 4K Dynamic
RAM?*, for example, the cell size is only 1 square mil. Figure 4-6 shows this cell schematically and in
cross-section. The design uses Isoplanar integrated injection logic (I13L)™ technology, which opens up
new vistas for innovative designs.
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INPUT CHARACTERISTICS

The decoding logic of bipolar memories uses ECL circuitry since this eliminates any need for gold doping.
to control storage time, while the relatively small voltage swing of ECL enhances the delay-power pro-
duct. TTL memories use a TTL-to-ECL converter such as that shown in Figure 4-7. When the input signal
is LOW, Q2 conducts the current from the current source transistor Q3. As the input signal rises through
the 1.5 V level, Q1 collector voltage goes LOW. As the input signal goes through this transition region,
there is a slight break in the input current-voltage characteristic, as shown in Figure 4-8. This change
represents the base current required by Q1 as it turns on. This base current is a fixed amount since Q1
emitter current is fixed by Q3 and R2. Thus as the input voltage continues to rise above this transition
region, the input |-V characteristic again has the slope of R1. As the input signal rises above 2.1V, current
from R1 is diverted away from D2; it starts flowing through D3 and the diode string that supplies the bias
voltage for Q2 base. Those accustomed to TTL characteristics should note that the point where the input
current goes to zero is not the threshold; rather, the threshold is identified by the slight break in the |-V
characteristic. A clamping diode is provided on each input to limit undershoot and ringing. It is intended
only for transient currents and should not be used for steady-state clamping.
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OUTPUT CHARACTERISTICS

The ECL memories have emitter-follower outputs with the same characteristics as ECL logic circuits. To
simplify data bussing, no pull-down resistors are used on the chip. TTL memories have either an open
collector output or a 3-state output. Figure 4-9 is a partial schematic of a 3-state output. The Q6 — Q7
Darlington provides the pull-up function for the HIGH state, while Q8 is the pull-down transistor, with Q5
providing current gain. Diode D1 clamps Q8 out of saturation. On some of the later designs, a Schottky
diode is used for clamping. The pull-up and pull-down circuits are driven from the complementary out-
puts of the Q3-Q4 current switch, which in turn is driven by signals from the sense amplifier. In the non-
selected mode, the logic of the sense amplifier turns off the pull-down transistor. To achieve the high im-
pedance condition of the 3-state outputs the pull-up circuit is turned off by the Q1-Q2 current switch,
which in turn is activated by signals derived from the Chip Select and Write Enable logic.

Diode D2 limits overshoot and ringing, and also protects Q8 from any overvoltage condition on the bus
lines. An external pull-up resistor is required for the open collector output to establish the HIGH state
voltage. The minimum load resistor value is determined by the current-sinking capability of the output.
The maximum value is determined by the leakage currents of OR-wired outputs as well as driven inputs,
which must be supplied to hold the outputs at VoH. The upper and lower limits on the pull-up resistor are
determined by the following equation.

R is in kQ
n = number of wired-OR outputs tied together
VCC(min) <R < Vcc(min) ~ VOH FO = number of TTL Unit Loads (UL) driven
ioL-Fo(16 SRBLS  Hlicex * FO (0.04) ICEX = Memory Output Leakage Current

VOH = Required Output HIGH Level at Output Node
loL = Output LOW Current

Q1 Q2 J/ K
D2

CS/WE Q7

D
FROM
SENSE
AMP
Do

Fig. 4-9. 3-State Output and Simplified Drive Circuitry
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Note that the worst-case ac parameter limits shown in the data sheets apply over the recommended op-
erating temperature and supply voltage ranges for the various devices.

Access times of bipolar memories have proven to be quite insensitive to the pattern of stored information.
Extensive investigation has shown that variations, if any, in the access time of a particular cell are related
only to the status of surrounding cells or to the status of cells in the same row or column. These relation-
ships, which were predictable, can be appreciated by considering the symbolic representations of Figures
4-10 and 4-117. In Figure 4-10, the central cell abuts eight others and there is always a possibility of
crosstalk due to a random defect. The access time of a particular cell can be influenced by cells in the
same row or column because of loading effects on the common drivers (see Figure 4-117).

From these investigations, there have evolved some very effective ac test patterns in which the access
time of each cell is tested as a function of the status of cells in the same row and column and the adjacent
corner cells. For an n-bit memory the number of tests is 2n \/n. This method has proven to be fully as ef-
fective at detecting out-of-tolerance conditions as the exhaustive method of testing each cell as a function
of all other cells in the memory, i.e., N? testing, yet consumes an order-of-magnitude less time; this is a
very important cost factor in large memories.
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Read Mode

Output is guaranteed to be valid: WORST CASE MAXIMUM TIMES
® tap after last address change 93410A 93415 F10405
L after beginning of Chip Select
ACS_ 9 9 _ P ] tAA 45 ns 45 ns 15 ns
Output is guaranteed to be inactive (open):
_ tacs 25 ns 35 ns 8ns
® tpcs after end of Chip Select
trCS 25 ns 35ns 8 ns

TIMING PARAMETERS

Since ROM and PROM parameters are the same as those of a RAM in the Read mode, a discussion of RAM
parameters covers all three types. Compared to other technologies (MOS and core) the timing require-
ments of bipolar RAMs are very simple and can be explained in only a few statements. A RAM can be in
either Read or Write mode, determined by the level on the Write Enable input. Usually a LOW level means
Write, a HIGH level means Read.

READ MODE
In the Read mode, there are two important system parameters.

® Read Access Time
® Read Recovery Time

Read Access Time

Read Access Time is the time after which RAM data output is guaranteed to be valid. This time is specified
as taA. address access time, and tACS, chip select access time. When the Address inputs have been stable
for the worst-case (longest) value of toa and Chip Select has been active for the somewhat shorter worst-
case value of toCs, the data outputs are guaranteed to represent the correct information.

Read Recovery Time

After deselect, the RAM outputs require some time to reach the inactive state; this time is called tRcS,
chip select recovery time. After the worst-case (longest) value of this time, the outputs are guaranteed to
be inactive.

WRITE MODE
In the Write mode (Write Enable active, usually LOW) there are two different and almost independent
considerations.

® The information must reliably be written into the addressed location.
® |n the process of achieving this, no other locations may be disturbed.

These two considerations put separate constraints on the timing, and obviously both must be met by the
system design.
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Write Mode

WEeCS 7 2 2 2 2 2 2 2 2 ;‘ W WORST CASE MINIMUM TIMES REQUIRED
93410A 93415 F10405

-3 -4

tw 30 ns 30 ns 8 ns
t 40 ns 40 ns 12 ns
o GXXXKS o R A
] tp 35ns 35 ns 11ns
—»| |e—twHD tWHD 5 ns 5 ns 3 ns

Guarantees desired data is written into proper location.

Write Operation

The Write operation occurs during the logic AND condition of Write Enable and Chip Select. Again, Write
Enable is usually active LOW and Chip Select is often a multi-input AND gate with some inputs active
LOW. This WE-CS condition must last for a minimum length of time, specified as tyy, minimum required
write pulse width. It does not matter in which sequence this AND condition is established, whether WE
is there first and CS comes later, or vice versa, or whether they arrive or disappear simultaneously. It is
the longest value of this minimum required write pulse width that is the critical, worst-case value. Un-
fortunately, data sheets list it in the Min column.

Backtracking in time from the end of the write pulse, the Address inputs must be stable for ta and the
Data input must be stable for tp and data must also remain stable for tyyHp. data hold time during write,
after the end of the write pulse. Obviously the data input may change during the early part of a suffi-
ciently long write pulse. It is the data present during the final tp of the write pulse that ends up in the ad-
dressed cell. :

The second important consideration is that no other locations are unintentionally disturbed during the
write operation. To guarantee this, the Address inputs must have stabilized t\ysA, address write set-up
time, before the beginning of the write pulse, and they must remain stable for tyyHA, address write hold
time after the end of the write pulse. This write pulse is, again, the AND condition of Write Enable and
Chip Select.

Write Recovery Time

The Write Recovery Time, tywR, is the period during which the outputs remain deactivated after the end
of a write pulse. This recovery time is of no consequence to the system designer since it is shorter than,
and hidden in, the address access time of the subsequent read operation.

Write Mode
| WORST CASE MINIMUM TIMES REQUIRED
) A

WEeCS M i 93410A 93415 F10405

4 } WSA 10ns | 10ns 4ns

S =
YWHA 5ns 5ns 3ns
tWSA | |'WHA

Guarantees no other location is disturbed.




RELIABILITY

Accelerated stress testing of Fairchild bipolar memories, both ECL and TTL, totaling more than 12 million
device hours in mid 1976, has demonstrated a failure rate of 0.29% per 1000 hours at +175°C. Using the
Arrhenius5~7 model assuming an activation energy of 1.1 eV (Figure 4-12), this extrapolates to a failure
rate of less than 0.001% per 1000 hours at a junction temperature of +100°C. Experience in large main-
frame applications is proving that the predicted low failure rates are being achieved in actual system
usage.

Reliability testing started with circuits in the solder-seal ceramic package with side-brazed leads. More re-
cently, Fairchild bipolar memories have been qualified in the glass-seal CERDIP and in the plastic DIP
packages. Copies of the latest reliability reports are available from your local Fairchild representative or
through Bipolar Memory Marketing, MS 20-1050, 464 Ellis Street, Mountain View, CA 94042,

500 KAIERHENIUS MO&EL
&l
300 RM =e 73 nm
R(T) = TIME-TEMPERATURE DEPENDENT PROCESS L —+—T
200} T = ABSOLUTE TEMPERATURE (DEGREES KELVIN) -
EA = ACTIVATION ENERGY 4.—1—'
9 K = BOLTZMAN'S CONSTANT P‘/’
/H
| ‘H/
w 100
o
2
(=
S
w 50
o
b3
w
=
THIS MODEL ASSUMES THAT DEGRADATION OF QUALITY OR SOME
20 FUNCTION OF QUALITY, IS A LINEAR FUNCTION OF TIME AT A FIXED
LEVEL OF STRESS AND THE LOGARITHMS OF THE SLOPES OF THE
DEGRADATION LINES YIELD A LINEAR FUNCTION OF THE RECIPROCAL
10 OF ABSOLUTE TEMPERATURE.

0.0001% 0.001% 0.01% 0.1% 1.0% 10.0%
FAILURE RATE IN PERCENT PER 1000 HRS

Fig. 4-12. Arrhenius Plot
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Chapter 5
RANDOM ACCESS MEMORIES

A RAM is an array of latches with a common addressing structure for both reading and writing. A Write
Enable input defines the mode of operation. In the Write mode, the information at the Data input is writ-
ten into the latch selected by the address. In the Read mode, the content of the selected latch is fed to the
Data output.

All semiconductor memories have non-destructive readout as opposed to the destructive readout of most
magnetic core memories. With the exception of the 93481 IBL™ element, bipolar RAM operation is static,
i.e., the information is stored in bistable transistor cells {latches) and requires no refreshing such as re-
quired in some popular MOS RAMs using capacitor storage. Data storage in all semiconductor read/
write memories is volatile; data can only be stored as long as power is uninterrupted. In contrast, a ROM
offers non-volatile storage; data is retained indefinitely, even when power is shut off.

Bipolar memories are an integral part of a large number of digital equipment designs. From a tenuous
beginning of 16 bits per package, bipolar RAMs have advanced to 4K bits per package. Performance fig-
ures also show an interesting comparison: the 1K TTL RAM, which has been in volume production for
several years, has a typical access time of 30 ns versus 25 ns for the early 16-bit device; typical power
consumption is 475 mW versus 250 mW. These remarkable advances are the reasons that bipolar mem-
ories are so widely accepted by system designers.

MEMORY ORGANIZATION

Memory subsystems are generally identified by number of words, number of bits and function. For ex-
ample, a 1024 x 16 RAM is a random access read/write memory containing 1024 words of 16 bits each.
Semiconductor memory device organizations follow the same rule. Since the advent of LS| allowing den-
sities of hundreds of gates on a chip, most memory devices contain address decoders, output sensing, and
various control and buffer/driver functions in addition to the array of storage cells. High density RAM
devices tend to be organized n words by one bit to optimize lead usage (see logic symbols on following
pages). ROM devices tend toward n words by four or eight bits to reduce cost of truth table changes.

ADDRESSING TECHNIQUES

Addressing (word selection) in a semiconductor memory subsystem consists of two parts. First, a given
device or group of devices must be selected; second, a given location in a device or group of devices must
be selected. Device selection may be accomplished by linear select using a binary-to-n decoder feeding
the chip select function on n chips, or by coincident select using two binary-to-v/ n decoders and two chip
selects on each device. When n is large, linear select requires excessive hardware. For example, if n = 64,
linear select requires four 1-of-16 decoders and a 1-of-4 decoder, or nine 1-of-8 decoders; whereas co-
incident selection can be accomplished with two 1-of-8 decoders with final decoding at the two input
chip select gates included on the memory devices. Selection of a given location on a chip is accomplished
by connecting the binary address lines directly to the chip. In summary, 64 256 x 1 RAMs ina 16K x 1-
bit array using coincident selection requires 14 address lines, as follows: eight connected to 2° through 27
inputs on all chips (using necessary drivers), three feeding a 1-of-8 decoder to the CS1 inputs, and three
feeding a 1-of-8 decoder connected to the CS2 inputs.

For maximum control, predictability and flexibility, an address counter should have certain characteris-
tics—fully synchronous counting, synchronous parallel entry, a means of eliminating any ambiguity as to
its mode of operation, and capability for synchronous expansion. A few examples are the 9316 and the
9LS161 for TTL; examples for ECL are the F10016 and F10136. System designers should also bear in
mind that decoder outputs are subject to spikes when the inputs are changed. This can cause momentarily
false Address or Chip Select signals. Memory system timing should allow for the specified maximum
propagation delays for the decoders involved.

5-3



128-Bit RAM

64-Bit RAM
cs DN WE
10 9 7 6 5 41112 2— A0
LIIL LT a—{a;
Ao A1 A2 A3 Do D1 D2 D3 a— Ay
3—o0jcs F10405
F10145A 5—A3 128X 1
16X4 ] RAM
13—ofwe RAM 6—1ra
Qo Q1 Q2 Q3 7—As
[ 11 10—]Ag
2 1 1514 Dout

taA = 6.5 ns typ
Pp = 500 mW

256-Bit RAM

567 13 14

1— Ao cs DN WE
2—1 A1
3 — A2

F10411
4—1 A3 256 X 1
9— Aq RAM
10—] A5
11— Ag
12— A7 Dout

15

taA = 20 ns typ
Pp = 360 mW

15

taAA =11 ns typ

Pp =470 mW
1K RAM
14 15 13
Lol
2— A Ccs DIN WE
3—1 A
4 — A2
5— A
F10415/F10415A
61 A4 1024 X1
7— As RAM
9— Ag
10— A7
11— Ag
12— Ag Dout

taA = 35/25 ns typ
Pp =475 mW

RAM Logic Symbols

256-Bit RAM

567 13 14

1—1 40
2—1 A
3 — A2
4 —dl A3
9— A4
10— As
11— Ag
12 —of A7

CS1-3 Din WE

F10410
256 X1
RAM

Dout

15

taA = 18 ns typ

Pp =475 mW
1K RAM
6 7 l
[ OIN WE
12— A9
13— Ay
14— A2
17— A3
19— Ay F100415
1024 X 1
20— As RAM
22— Ag
23— A7
1=l Ag
S o Dour

[

1

tAA = 20 ns typ
Pp = 5600 mW
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576-Bit RAM 256-Bit RAM
1513 4 5 6 7 8 9 1011 12
YAREEERREN ser a3
CS WE Dg Dy Dy D3 Dg Dg Dg D7 Dg
25 — Ag )] AO. Ccs DN WE
26 — A4 2—fAq
27— A; 93419 3—{a,
64 X9
1— A3 RAM a—]a; 934215(3(/5931:10A
2] A4 oc 9—a, RAM
3— A 10— ag oc
11 —4 Ag
12— Ay
Op 01 02 O3 04 05 Og 07 Og Dourt
TITTT00707 i
24 23 22 212019 18 17 16
taA = 30 ns typ taA = 45/35 ns typ
Pp = 725 mW Pp = 450 mW
256-Bit RAM 256-Bit RAM 256-Bit RAM
345 345 345
13 12
123 ‘i3 ‘i 123 i L 123 T 15;
cs DiN WE cs DIN WE cs DIN WE
1—4 A0 1—1Ap 1— A0
2 —4A 2 —1A, 2 —Aq
14— A 14 —4 A2 14 —1 A
15— A 93411/93411A 15 — A 931420 15 — A 93421/93421A
3 256 X 1 3 256 X 1 3 256 X 1
7— A4 RAM 7—As RAM 7 — A4 RAM
9—As oc 9 — A 3-STATE o —as 3-STATE
10— Ag 10 —{ Ag 10 —{Ag
11 Ay " Ay 11 —A7
Dout Dout Dout
6 6 6
tAA = 45/40 ns typ tAA = 40 ns typ taa = 35/30 ns typ
Pp = 475 mW Pp =275 mW Pp = 475 mW
RAM Logic Symbols
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256-Bit RAM

1K RAM

C51CS220 9 11 13 15

19$ 17

€S1CS220 9 11 13 15

1K RAM

19$ 17

DN WE CS WED¢ D D3 Dg CS WEDy{D2 D3 D
1—A0 a— Ao 44— Ao 1r2 T e
2—1A1 3—1Aq 33— A1
14— Ay 2—A2 2—A2
15— A3 931421 1—{a; 93L412 1—{Aa3 931422
256 X 1 256 X 4 256 X 4
7— A4 RAM 21— Aq RAM 21— Aq RAM
9— ag 3-STATE 5— Ag oc s—]As oc
10 —] Ag 6— Ag 6—1 Ag
11— Ay 7—4A7 7—{ A7
Dout OE 0102 03 Og OE 0102 03 04
I 181012 14 16 181012 14 16
taA = 45 ns typ tAA = 45 ns typ tAA = 45 ns typ
Pp = 275 mW Pp = 250 mW Pp = 250 mW
1K RAM 1K RAM
i ‘|5 ’f i 15 1|4
Q I S Q 1 Q
CS DIN WE Ccs DiN WE
2—4Ag 2— Ao
3I—A1 3—A,
4—A2 4—1A2
— 5—df
5—1As 93415/93415A A3 93L415
6—{Ag 1024 X 1 6—Ag 1024 X 1
RAM 9l RAM
9—As oc As oc
10— Ag 10— Ag
i1—a; 11—4A7
12— Ag 12— 48
13— Ag
13 —Ag Dour
Dout

taA = 35 ns typ
Pp = 200 mW

taA = 30/25 ns typ
Pp = 475 mW

RAM Logic Symbols
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1K RAM 1K RAM
1 15 14 1 15 14
cs Din WE Cs Din WE
2 — Ao 2— Ao
3—1A 3—A
4 —A) 4 —A
5—] A3 93425/93425A 5143 931425
6 —{A4 10::’\;‘(1 6 —1A4 1024 X 1
| RAM
9 —ag 3-STATE 9 As 3.STATE
10— Ag 10— Ae
11 —A7 1 —A7
12— Ag 12— Ag
13— A 13— Ag
9 DouT Dout
7 7
taa = 30/25 ns typ tAA = 35 ns typ
Pp = 475 mW Pp = 200 mW
4K RAM 4K RAM
I 17 i 9 12 10 6 1
cs Din WE
2—AqQ
3— A CS AE DN LE WE
a— A2
5—]A3 1— Ao
6—] Aq 93470/93471
4096 X 1 2—1A 93481 1L
7—]As RAM 3—Jas 4096 X 1
A oc RAM
8—1"6 3-STATE 4 — A3 3-STATE
10— A7 (STATIC) 13— aq (DYNAMIC)
11— Ag 14 — As
12— Ag 15 — A6
13— A10
14— A1 Dout
Dourt [
1 7

tAA = 55 ns typ
Pp =750 mW

RAM Logic Symbols

taa = 90 ns typ
Pp = 350 mW (Active)
50 mW (Standby)
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GENERAL TIMING CONSIDERATIONS

The various ac characteristics of memory chips are discussed in the preceding section. These delays, set-
up times and hold times must be combined with those of the other logic elements of a memory system to
determine the limitations on the basic timing signals. The scratchpad memory shown in Figure 5-1 offers
a simple example for discussion. For the sake of simplicity all of the elements are shown as blocks. Also,
in this form, elements from any circuit family can be assumed.

For this discussion, elements of the F10K ECL family are assumed. 7ab/e 5-1 identifies the circuits and
lists only the ac parameters that are pertinent to the worst-case timing limits to be explored. The signals
in Figure 5-1 are shown in the timing diagram of Figure 5-2, except for the parallel data inputs and mode
control signals for the address counter. These are assumed to be in the desired state at time zero. The sig-
nals in Figure 5-2 are listed in the order of occurrence, and the indicated numerical values are cumulative
from time zero.

DAT.
INPUTS [
ADDRESS
cLock 1
|-
ADDRESS {l
INPUT < J
ADDRESS ADDRESS
r COUNTER [ | COUNTER
INCREMENT | |
OR LOAD |
DECODER
(7]
-z =~ 16xa
< » x o —
3 Y| MEMORY [
; ~
Q
w
3 F
w
(7]
o
a L.
I | 16x4 1 |
o [/| MEMORY —
WRITE
enaeLe T [
] N 1exa ||
/| MEMORY
TERMINATION
RESISTORS
- ﬁ Ry Vor
= | =
—[f MEMORY !
ADDRESS WS |
INPUT BUS
~
DATA QUAD
ENABLE LATCH

ll.____> DATA
OUTPUTS

Fig. 5-1. Block Diagram of 64 x 4 ECL Scratchpad Memory
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THROUGHPUT SET-UP/HOLD
FUNCTIONAL ELEMENT DELAY, ns TIMES, ns
tp(min) tp(max) ts(max) th(max)
ADDRESS COUNTER F10136 HEXADECIMAL 1.3 29 = -
CHIP SELECT DECODER F10101 QUAD OR/NOR GATE 1.0 29 - . -
DATA OUTPUT LATCHES F10153 QUAD LATCH 1.0 54 25 1.5
MEMORY CHIPS F10145A 16 x 4 RAM ACCESS TIMES
READ MODE: Address Access tAA(min) tAA(max)
4.5 9.0
Chip Select Access tACS(min) | tACS(max)
3.0 6.0
WRITE MODE: Address Set-up/Hold tWSA tWHA
35 1.0
Chip Select Set-up/Hold twscs tWHCS
0.5 0.5
Data Set-up*/Hold twsD tWHD
(*for 4 ns write pulse, ty) 45 -1.0

Table 5-1. Worst-case Parameters for 64 x 4 ECL Scratchpad

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17
TIME (ns) T T T T T T T T T T T T T T T T 1
READ MODE 6.4 104 14.4
ADDRESS 1 777 777 ,/,/’,/*
cLock S ‘Nmm_’1 Ny NI IIy. )k
|
— 1.3 {*= tp(min) |29
ADDRESS 4
] (e tAA(max)
-— ‘D(max) ‘_‘_—’[
~—=| 2.3 = tp(min) |58
CHIP SELECT i
i 3
i tAA(min) ‘5.8 1.9 15.9
DATA OUT ]( T //Jl
FROM MEMORY / DIIIIIIIII IV (LS |+ tsimax) —=
J— | th
) 104 14.4 imax)
\ \ AN\
LATCH ENABLE ARRERRARRSY *
12.3
DATA OUT 4
OF LATCH
WRITE MODE

DATA IN

TO MEMORY
i t
o 2.9 6.4 104 Wso 144
WRITE ENABLE * \\\ ARERRERRRARNNNY \\\ Y,
[ o—————— tWSA — w

Fig. 5-2. Timing Limitations for 64 x 4 Scratchpad
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One important assumption is that the Address Clock, the Latch Enable and, in the Write mode, the Write
Enable all have the same waveform. This infers that all three signals are derived from the same basic
function, which is perhaps the least complicated approach. This commonality also means that factors from
both the Read and Write modes play a part in shaping this basic function. These factors become evident
by following through the cycles in the timing diagram.-

‘In the Read mode a new address appears at 1.3 to 2.9 ns, corresponding to the delay limits of the F10136
counter. The F10101 gate delay is between 1.0 and 2.9 ns, which thus makes the net Chip Select delay
between 2.3 and 5.8 ns. The earliest time that new data can appear is 5.8 ns, determined by the minimum
address counter delay plus the minimum address access time of the memory chips. The latest time for
new data to appear is also determined by the counter and the address access, amounting to a total of
11.9 ns. The F10153 latch is transparent when the Enable is LOW; it is latched when the Enable goes
HIGH. The latch has a maximum set-up time of 2.5 ns from Data to Enable, which means that the Latch
Enable signal can go HIGH no earlier than 14.4 ns. Thus, under the commonality assumption, the cycle
time can be no less than 14.4 ns for either Read or Write, since the Address Clock and, in the Write mode,
the Write Enable go HIGH at that time.

Limitations on the time that the Address Clock/Latch Enable/Write Enable can go LOW are determined
in the Write mode, starting from 14.4 ns on the Write Enable and working backwards. The write pulse
width requirement of 4 ns means that the Write Enable can go LOW no later than 20.4 ns. The maximum
address set-up time (for the F10145A) of 3.5 ns added to the address counter delay of 2.9 ns means that
Write Enable must not go LOW before 6.4 ns, to avoid writing into the wrong location. Thus the Address
Clock/Latch Enable/Write Enable must go LOW between the times 6.4 and 10.4 ns.

The chart shows that the Data In should be stable no later than 9.9 ns. This is based on the data set-up
time of 4.5 ns, which is measured backwards from the end of the write pulse, i.e., from the time Write
Enable goes HIGH. It is important to note that on some data sheets the data set-up time is specified with
respect to the beginning of the write pulse. In these cases, adding the specified minimum set-up time to
the specified minimum write pulse duration will give the correct figure to use for minimum Data In set-
up time with respect to the end of the write pulse, regardless of how long the write pulse duration might
be in a given application. In this regard the memory behaves like any D-type latch, wherein the D input
can change randomly except for a certain period of time (the set-up time) preceding the active edge of
the enable.

Referring again to the timing diagram, if the write pulse starts at 6.4 ns the Data In must still be stable
from 9.9 ns onward. Note in Table 5-1 that the data hold time is —1.0 ns, meaning that the data can
change 1 ns before the end of the write pulse without affecting the reliability of the Write operation. Ac-
cordingly, the timing diagram shows that Data In can change any time after 13.4 ns.

Notice in the Read mode that the data out of the latches is assuredly stable after 17.3 ns. Thus if the basic
cycle time is 14.4 ns, this data can be sampled after 2.9 ns of the next cycle. Further, this data remains
stable until the Latch Enable next goes LOW, plus 1.0 ns.

At the expense of more complex timing signal generation, shaping the Address Clock, Latch Enable and
Write Enable separately can allow faster operation. For example, the second positive-going edge of the
Address Clock can occur at 10.6 ns rather than 14.4 ns. The address counter output would then change
no sooner than at 11.9 ns, with the Chip Select following no sooner than at 12.9 ns. The minimum delay
from Chip Select to Data Out of a memory chip is 3.0 ns. Thus the Data Out could change no sooner than
at 15.9 ns, which agrees with the timing requirement shown in Figure 5-2. Thus the opportunity exists
to reduce the read cycle time by 3.8 ns by offsetting the Latch Enable with respect to the Address Clock.
Similarly, in the write mode the Write Enable pulse can begin (go LOW) at 6.4 ns and end at 10.6 ns,
which would make the Write Enable coincide with the revised Address Clock. These modifications would
naturally have an effect on the timing requirements of the Data In signals and on the sampling window
at the latch outputs.
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INTERFACE

In most bipolar-memory applications, the devices are combined with other TTL or ECL logic elements
into a subsystem such as a CPU buffer controller or other function. The memory device interface is at
standard logic levels, and the additional hardware required is usually limited to pull up resistors at the
outputs of most TTL memories, and load resistors or termination resistors for the ECL memories.

In some cases, the application may require location of the memory several feet or more away from the
other functions in the subsystem. The general subject of data transmission and the effects of cable length
and bandwidth on maximum data rates is discussed in the Fairchild Interface Handbook, which also dis-
cusses interface elements for TTL. Line drivers and receivers for ECL are discussed in the Fairchild ECL
Handbook and subsequent data sheets.

MICRO-CONTROL STORAGE USING READ/WRITE MEMORY

Early in semiconductor memory development, a significant amount of attention was devoted to Read-only
memories for micro-control storage. In many cases, difficulties were encountered in developing firmware
for new machines. These difficulties involved turnaround time of weeks and months in making firmware
changes, with costs ranging from tens to thousands of dollars per change. One solution to these problems
is to use RAMs for micro-control storage. Firmware may then be changed almost instantaneously, thus
greatly accelerating the development program and eliminating cost and downtime for pattern changes.
If desired, conversion from RAM to ROM can be made at the preproduction phase. Availability of 1024-
bit bipolar RAMs such as the 93415 and 10415 has prompted designers to consider this approach.

BUFFER MEMORIES

Buffer memories are small to medium memories inserted between I/0O interfaces and CPU, between
main memory and CPU, or at other locations where fast intermediate storage is required. The availability
of 256 and 1024-bit RAM devices hasz-esulted in many bipolar buffer memory designs.

MAIN MEMORIES

Main memories vary from 4K to 16K bits in minicomputers up to 256K or more words in large main-
frames. Before the availability of bipolar 1024 RAMs, system designers were limited to low-cost core with
1 to 2 us access, expensive core with 400 ns to 1 us, or MOS with > 200 ns access. Some n-channel MOS
products offer faster access time. Present bipolar RAM technology allows implementing large main mem-
ories with 50 to 80 ns worst case maximum access times for the subsystem. A Read-Modify-Write cycle
of less than 100 ns is possible.

Typical Applications

Word Expansion

The 93410 may be used in memories requiring expansion of both the number of words and number of
bits. A 512 x 2 array and the necessary signal interconnects for accomplishing expansion is shown in
Figure 5-3. The number of words may be expanded to 4096 by using only one 9321 dual 1-of-4 decoder.

256-Word by 8-Bit Buffer Memory System

A 256-word by 8-bit buffer memory based on the 93410 is shown in Figure 5-4. Input and output data
latches and a modulo 256 address counter may be implemented with MSI devices such as the 9308 quad
latch and 9316 binary counter.

Last In/First Out (LIFO) Push-Down Stack Memory

A Last In/First Out (LIFO) push-down stack memory, 254 words deep by 4-bits wide, is shown in F/g-
ure 5-5. This synchronous memory system accepts data on four parallel inputs (lgp — 13) and, controlled
by two independent inputs (Read and Write), presents the “youngest’” word that has not yet been read
on the four outputs (Qg — Q3). It also provides status information on four outputs: Full, Almost Full,
Empty, Almost Empty.
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Operation is synchronous and edge-triggered on Data as well as Control inputs. It depends on the state
of the Ig — I3, Read and Write inputs, and a setup time (=30 ns) before the rising edge of the clock that
should not exceed 15 MHz at 50% duty cycle.

There are four different modes of operation:

W @ R = Write — | is shifted into Q, the old information in Q is shifted into R, the address counter is incre-
mented, and on the next clock Low period, the content of R is written into the new memory location.

W ® R = Read — Data in the wired-OR D is shifted into Q, the information in R is maintained, the address
counter is decremented. If the previous clock cycle had executed a Write instruction, then D is controlled
by the register R. If the previous clock cycle had been one of the other three modes, then D is controlled
by the memory.

W @ R = Read and Write Simultaneously — Input data is shifted into Q; register R and address counter
are maintained.

We R=Do Nothing — No change.

The control outputs allow normal computer "handshaking”, and also supply a warning signal one opera-
tion in advance.

The synchronous up/down address counter is built as a shift register counter. This is both faster and
more economical than using 9366 binary counters. The non-binary count sequence is no drawback in
this application, and the sacrifice of two of the 256 states is insignificant.

Bipolar RAM Design Example

The best way to illustrate the ease of design and other advantages of bipolar static RAMs is to give a de-
sign example. It is assumed that the designer needs a modular rack-mounted system to cover a broad
range of applications. Since all parts of the system—components, architecture, packaging, modularity,
testing, etc.,—are closely interrelated, they have equal importance and must all be considered. Conse-
quently, for this design, the packaging for example assumes the same importance as the circuit consider-
ations. No part of the design should be treated separately.

Memory Modularity
Basic Memory Cards: (Figure 5-6)

One with 8K words and 8 or 9 bits, /.e., one design with last row not inserted, for 8 bité.

One with 4K words and 8 or 9 bits, /.e., one 8K design may be used with 93L415s for 4K
words not inserted and for 8 bits, one row is not inserted.

Basic Memory Module: (Figure 5-7) Expanded Memory Module: (Figure 5-7)
One memory card (basic) Modular from one to eight memory cards
One address drive card One address drive card
One base One base
Power Power
Card cage (rack mount) Cables

Card cage (rack mount)



WORDS/BYTES WORDS/BITS CARDS/MODULE WORDS/BYTES WORDS/BITS NO. MODULES
4K x 8/9 4K x 8/9. 1/2 64K x 8/9 8K x 16/72 1
----- 4K x 16/18 1 128K x 8/9 16K x 16/72 2
8K x 8/9 8K x 8/9 1 192K x 8/9 24K x 16/72 3
16K x 8/9 8K x 16/18 2 256K x 8/9 32K x 16/72 4
24K x 8/9 8K x 24/27 3 320K x 8/9 40K x 16/72 5
32K x 8/9 8K x 32/36 4 384K x 8/9 48K x 16/72 6
40K x 8/9 8K x 40/45 5 448K x 8/9 56K x 16/72 7
48K x 8/9 8K x 48/54 6 512K x 8/9 64K x 16/72 8
56K x 8/9 8K x 56/63 7
64K x 8/9 8K x 64/72 8

Memory Size Range Using Muitiple

Cards in One Module

Memory Size Range Using Multiple Modules
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Fig. 5-7. Physical Layout for a Bipolar Memory Module
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Packaging System
Memory and Address Boards: Two-sided printed circuit boards with plated holes.

Base: A two-sided printed circuit board.

Memory Board Connectors: Conventional pc board connectors which permit wire wrap on the back side.
All memory address and control interconnections are directly on the base.

Byte-oriented systems: All wiring on the base; no wire wrap needed.

Word-oriented systems: The address and control lines remain on the base. The data input and data out-
put cables to the computer are brought directly to the pins on the respective memory cards.

Power Distribution: Power conducted along the base and distributed to pins on each pc card. Power dis-
tribution bars for ground and the one voltage, +5 V, augment the copper on the base pc board.

Cooling: Forced air cooling, 400 or more feet per minute flowing between the cards. Stacks of memories
up to four deep require about 500 feet per minute.

Card Cage: Available standard catalog-item card guides.

The Basic Memory Card

Figure 5-6 shows the layout of the components on the basic memory card. The contact pins are located
on the ieft. The resistors terminating the input data cables from the computer are in the first component
column. Next is a column of ICs with the following functions.

ITEM NO. PACKAGES SIGNALS FIGURE FUNCTION
Ap — Ag 5-8 .
9S04 2 WE 5-10 Drive In
935157 1 DouT1 — DouTt3 5-12 Output Latches
Data Strobe 5-12 .
9S04 1 Drive In
DiN1 ~ DIN3 5-11
9S05 1 Dout1 — DouTt3 5-12 Drive Out
935157 1 Dout4 — DouTts 5-12 Output Latches
9S04 1 DiNg — DIN9 5-11 Drive In
9S05 1 DouT4 — DouTt9 5-12 Drive Out
93S157 1 DouTt7 — DouTs 5-12 Output Latches
IC Column 1
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SIGNAL SIGNAL
ROW ITEM coL. 2 coL. 3 FIGURE
Top " 9504 WE Aq
Ao A3 5-8
A2 Ag 5.10
Agq Az 5-13
Ag Ag
Ag -
Bit 1 93L415 0-1K 1K-2K 5.13
Bit 2 93L415 0-1K 1K-2K
Bit 3 93L415 0-1K 1K-2K
Bit4 93L415 0-1K 1K-2K
Bit5 93L415 0-1K 1K-2K
Bit 6 93L415 0-1K 1K-2K
Bit 7 93L415 0-1K 1K-2K
Bit 8 93L415 0-1K 1K-2K
Bit9 93L415 0-1K 1K-2K
IC Columns 2 and 3

The memory columns are organized in pairs. The 9S04 inverters are used at the top to give fan-out drive
to each pair of columns. The schematic of this drive/fan-out is illustrated in Figures 5-8 and 5-10. Since
there are six inverters per package and eleven lines to be driven, i.e., Ag through Ag plus WE, two 9S04
hex inverter packages are sufficient. The input characteristics of the 93L415 1024-bit RAM are such that
two columns represent only 4.1 unit loads for the 18 inputs. The four inverters represent 5 unit loads to
the driver.

The same arrangement is used to provide four column pairs. The additional pairs implement memory
words as follows:

Pair #2: 2K-3K and 3K-4K
Pair #3: 4K-5K and 5K-6K
Pair #4: 6K-7K and 7K-8K

A 93S138 1-0of-8 decoder, located under column 4 of the array, performs the address selection to choose
the column representing 1K of the possible 8K words of memory. As illustrated in Figure 5-9, the decoder
drives each column separately to control chip selection. Addresses A10. A11, and Aj2 aswellasE1,‘e.
memory select, are the inputs controlling the decoder.

When arranged this way, all lines on the memory board are short enough so that terminating resistors
and controlled impedance lines are unnecessary. The longest line running from the address drive to the
last column is approximately eight inches. The vertical lines driving the array start at row 1, split into a
“U” shape and drive two columns with branches about five inches long. The 1-of-8 decoder drive lines
vary from five to eight inches long. TTL and ECL systems operate satisfactorily in this type of packaging
environment.

Memory Module Packaging

Figure 5-7 shows one possible layout for a memory module. The base on the left is used to connect the
address card with one to eight memory cards. For byte-oriented systems, the cables to other equipment
are connected to the base at one end. The cable termination and fan-out drive circuits are contained on
the address and drive board. For word-oriented systems, the address and control lines are routed to one
end of the base and through the address board to drive the memory cards. However, due to the large num-
ber of cables involved, the data input and data output lines should be attached, /.e., wire wrap or other
means, directly to the data input and output pins of each memory card. The cards are designed so that
termination for data input is on the memory board (Figure 5-11) and sufficient drive is provided on the
output (Figure 5-12). A pair of resistors to +V¢c and ground should be used to terminate the data output
lines within the receiving equipment.
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ITEM *SIGNAL FIGURE
9504 Ag 5.8
Ay
A2
A3
Ag
As
9504 Ag " 58
Az
Ag
*100 82 terminating resistors to L —Ae_ | .
. WE
ground are assumed on each input WE 5-10
9504 Ao 5-9
Ay
A2
€y
[} 5-12

Address Board Components

For tightly packaged systems where the other logic is adjacent to the memory, omit the address card and
include the required signal drive and inverters as part of the computer. The memory card design provides
great flexibility for integration into other systems. Normal TTL circuit rules apply.

Address Board

The address board is a very simple two-layer pc board. It receives the address and control signals from
the equipment attached to the memory and provides the necessary fan-out drive. The inversion function
is also performed if required. There are few components and pin connections on the address board. In
tightly coupled systems, it may be omitted and the required circuits can be part of the other equipment.
In this case, it may be necessary to provide circuits that can drive 10 unit loads plus a terminating resis-
tor mounted on the base opposite the input cable end. When using an address board, the longest output
line is less than nine inches so no terminating resistors are needed within the memory for a TTL design.

Memory Board Circuits and Layouts

Figures 5-8 through 5-72 are combination circuit and pseudo-physical routing schematics. Figure 5-8
through 5-70 illustrate (on the upper left side) the circuits that can be either on an address board or in at-
tached equipment. The base lines for plugging in the eight memory boards are illustrated across the top.
An example memory board circuit/routing schematic is shown in each figure along with the relation-
ships of bits and words in the rows and columns. Refer to Figure 5-6 for the memory board layout. The
ICs include Schottky TTL types 9S04, 9S05, 935138, 935157, and the TTL 1K RAM 93L415. The faster
higher powered 93415 or 93415A can be substituted without any electrical design or layout changes.
The power supply must be increased and more cooling provided; also memory timing pulses must be ad-
justed to take advantage of these faster parts.

Figure 5-11 illustrates the data input system. If the cables for word-oriented systems come directly to the
memory card, the 100 Q terminating resistors are used. In byte-oriented systems, these resistors are omit-
ted. The drive circuits for byte-oriented systems may be located either on the address drive board or in
the attached equipment. If sufficient fan-out drive is supplied from the equipment and long cables are used,
a terminating resistor is placed at the far end of the base.

The data output system is shown in Figure 5-12. The 93L415 outputs for each bit are connected together
and run to the 11 x pin of a 93S157 multiplexer. The multiplexer is connected to provide a pass through
latch as shown in Figure 5-13 to permit rapid data access, long data hold time, and to minimize strobe
skew. 9S05 drivers with open collectors are provided for output drive so the various bits in a byte-orient-
ed memory can be OR-tied together. A resistor network as illustrated in Figure 5-12 is placed at the receiv-
ing end of the output data cables.
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Some Interconnection Hints

The dual-in-line package is designed with space to run one pc board conductor between pins. Two-layer
printed circuit boards provide for running horizontal connections on the back and vertical connections
on the front. This and the regularity of connections in a memory array allow very tight packaging. IC
spacing on the memory board can be on a pitch of one inch horizontally and one-half inch vertically,
which is a common industry practice.

Interconnections are made using straightforward simple wire routings on two-layer boards. Figure 5-14
presents part of the actual layout showing three columns of the array. The connections to the 9504 ad-
dress drive are at the top. Ground and +V trees are also illustrated; note that one ground and one +VcC
line go between each column. It is important that the designer run one line horizontally across the board
and attach it through plated holes to +Vcc at every other package row. This forms a screen or mesh for
power distribution. A similar arrangement should be used for ground.

The vertical lines are routed to pin rows of the DIPs. This provides address, Read/Write and chip selec-
tion on the front side of the pc board. The data input and output lines are on the back side along with the
Vcc and ground cross connections. Appropriate capacitors should be placed between Vcc and ground
for about every four packages. Normal TTL design rules apply.

Performance Characteristics

The chart below and Figure 5-15 summarize the performance that can be expected from a system using
Schottky TTL parts and 90-ns 93L415 1K RAMs. The power dissipation is calculated for worst-case con-
ditions for the Schottky parts and for typical dissipation on the memory parts. This is reasonable, since
so many memory parts are used, the averages apply. The timing calculations are made using 2 ns/foot
delays for signals on conductors and worst-case Schottky values. The Read and Write cycle times for the
93L415 are assumed to be 90 ns for the example calculations; however the user may specify shorter ac-
cess times at added cost. To adjust the times shown, a designer may add the nanosecond differences for
maximum RAM times or subtract the differences if he uses faster parts. Pipelining effect through the
memory system logic is not included; if it is, the cycle times can be reduced a few nanoseconds.

GND
b & ¥ A
s e A SEE L) SETETEE I swoe | .
o As
8508 19504 A SIS ITEM CARD 5 CARDS | *8 MODULES
HH1 o 1 HA1 Size: Words/Bits 8K/9 8K/72 or 64K/72 or
r 1+ 1y ZHIN 64K/9 512K/9
! fv {ﬂk im i KIt R R XTIt AR DIN Total Bits 73,728 589,824 4,718,592
93';‘1“5 T 93L‘41? K BIT1 f .9_3":,‘15 Dout Read Access 120 ns typ 125 ns typ 135 ns typ
\% [0 9+‘1\‘ (X \L‘k;' 12 QNS Data Window 80 ns typ 80 ns typ 80 ns typ
?3(933” 5’1? :}193&?32 e "%' 'I‘"l‘flfgg DIN Re.@ Cycle 120nstyp | 125nstyp | 135nstyp
1 ? ?ﬂﬁﬁﬂ‘i’ i Hﬁﬁﬁﬁ‘l‘ ? f ﬁiﬂﬂﬂ’ Dout Write Cycle 120 ns typ 125 ns typ 135 ns typ
“Vee Inputs & Outputs TTL TTL TTL
NET WIRES TYP Supply Voltage
3K aK 8K (one) +5.0V +5.0 V +5.0V
GND Supply Current 311A 249A 199 A
TR RO | T S Power mew | vsw | sew
o o o o o o
)93L415 J93L415 P )lsaws IN Inlet Air 0°C to 55°C | 0°C to §5°C | 0°C to §5°C
Taiiiib.Tsiiiil f3+tvo—0Pour Cooling Air 400 fom 400 fpm 500 fpm
CSa
CS3 5
cs2 l l 1 7o 9504 *Two rows of four modules.
2 =i ] s 93L415
s 95138 l’ 935138
. Til.. 1 ve
Table 5-2.
Memory Performance Summary Using
Fig. 5-14. Memory Column Interconnection System 93L415 RAMs and Schottky TTL Parts
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125 ns
! |

Y skew X ADDRESSES STABLE AT 931415 x ~—ADDRESSES

m\ /75 ~—cHIP SELECT
! HIGH " < WRITE/ENABLE
—_— e ———————
_—_—————— Y — e
: DATA ouT EMOL/:S
- - B
{ DATA STROBE /.T,M\mo ns—of
= ;
" READ |
i
§ X SKEW Y ADDRESSES STABLE AT 931415 ) <— ADDRESSES

= =

BH= DATA IN STABLE Y=—=—8 ——DATAIN

H R
s\ /75| ~—cHiP sELECT

4 =
120 ns—=\ o a0ns—- ) ~-WRITE/READ

WRITE |

Fig. 5-15. Timing Example for 93L415 Memory

Minor adjustments in timing may have to be made to accommodate a specific design. Layout dimensions
and the minimum and maximum times established for all components will affect the system delays. The
time values used in this example take line-length delays and circuit skews into account with appropriate
allowance for margins.

CONCLUSION

Smaller die size, increased yields and economical packaging have reduced bipolar 1K RAM costs to the
point where bipolar memories have become attractive for some applications reserved, in the past, for
slower, lower cost MOS memories. Instead of emphasizing the cost per bit, the designer should look at
the total memory system cost and inherent device characteristics when choosing a RAM for a specific
application. The chief advantages of bipolar RAMs are outlined below.

® Simple design, construction, testing and field maintenance features of static bipolar TTL
memories mean lower total system-lifetime hardware costs.

® Fast static memories greatly ease system interrupt and software storage and access problems
as well as enhance system throughput, thus providing system lifetime savings.

REFERENCE
Rice, R., Green, F. and Sander, W., "Design Considerations Leading to the ILLIAC IV Process Element
Memory,”’ |IEEE Solid-State Circuits Journal, October 1970.
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Chapter 6
READ ONLY MEMORIES

A Read-Only Memory is a random access memory in which the stored information is fixed and non-vola-
tile. By convention, a semiconductor ROM is a circuit whose stored information is fixed by a masking
operation during wafer processing, whereas a PROM is one whose contents are uniquely determined af-
ter processing and packaging. A ROM is best suited for systems produced in large volume, where the tool-
ing charge for a unique mask is relatively small on a per-unit basis and is often counterbalanced by the
economies of batch processing. PROM:s are the best choice in iow voiume production, in systems having a
limited useful life, in short procurement cycle situations and for applications wherein some degree of
system tailoring is required for each installation. For developmental and prototype work, wherein design
changes are normal occurrences and short turn-around times are essential, PROMs are an obvious choice.

Bipolar ROMs and PROMs offer access times in the 256—50 ns range for TTL and 15—20 ns for ECL, which
represent an order of magnitude improvement over equivalent MOS circuits. Historically, MOS ROMs
and PROMs have offered greater bit densities than have bipolar circuits. More recently, however, tech-
nological advances have placed bipolar densities between those of PMOS and silicon gate NMOS; continu-
ing deveiopment promises to narrow the gap even further.

Certain types of MOS PROMs (EPROMs) can be completely erased and reprogrammed but bipolar PROMs
cannot. Fairchild bipolar PROMs are manufactured with all bits in the HIGH state. As indicated in Figure
6-17, changing a bit from HIGH to LOW consists of steering an applied current from the pertinent output
back to the intersection of the word and bit lines for the addressed cell. The current causes the fuse to open,
and thus a bit that has been changed to the LOW state cannot be changed back to the HIGH state. Fair-
child bipolar PROMs use nichrome fuses, since this material has a long history of usage in microelectron-
ics'"% and a great deal of experience has been gained. The fuse has a notch in the middle to concentrate
the energy and assure a wide, clean break.

OUTPUT
PIN
————
IPROG
( BIT BIT
DECODE DRIVER
IPROG
ADDRESS
WORD
E
WORD LIN
\| becooe
- BIT LINE
Fig. 6-1. Programming Current Path
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Fairchild offers a broad range of ROMs and PROMs, as indicated in the Selection Guide. Logic diagrams
for the bipolar circuits are shown in Figure 6-2. Each basic TTL type is available with open-collector out-
puts or with 3-state outputs. ECL outputs are open emitter. Worst-case specifications for each device type,
as listed in the individual data sheets, are guaranteed over the applicable temperature and supply voltage

range.

1K-BIT LOGIC SYMBOL

1K-BIT LOGIC SYMBOL

2K-BIT LOGIC SYMBOL

8K-BIT LOGIC SYMBOL

4K-BIT LOGIC SYMBOL

256 X 4 BITS 512 X 4 BITS 512 X 8 BITS
CSyCS2CSs3CSq
ECL TTL TTL
21| 20| 19] 18
13 I
\ 2 v
Cs A A, CS
a—Jap 5 Ao 8 — Ao
6 __J
24 aq A1 7 —4 Aq
3 A 7—4A2 6 —1 A2
—1 A2
9 F10416/F100416 4_4A3 93436/93446 5 — A3 93;:182/;3:43
—j A3 266 X 4 512X 4
PROM 3_{Aag PROM 4 —Aq PROM
10— Aq 93431/93441 93432/93442
6— as 2As ROM 3 —As ROM
1 A
5 — Ag — A6 2 — Ag
15— A —_—
7 A7 7 1 Ay
01020304 144 Ag 23— Ag
I ' | | 01020304 01 02 03 04 Os Og O7 Og
151412 N ]lll Ilrlllll
Vcp = GND (Read Only = Pin 1) 121110 9 9 10 11 13 14 15 16 17
Vcp = +12 V (Programming Only) = Pin 1 VA~ = Pin 16 VA~ = Pin 24
Ve = - pi CcC cc
cc = GND = Pin 16 . GND = Pin 12
VEE = Pin 8 GND = Pin 8 = Pin

4K-BIT LOGIC SYMBOL

Fig. 6-2. PROM and ROM Logic Symbols

256 X 4 BITS 1024 X 8 BITS 1024 X 4 BITS
€Sy CSp Cs3 Cs
TTL 1692653 £9a4 TTL 8 10 TTL
21| 20| 19 18
13 14
b &
s cs
' cs 5—4 Ag
8—4 Ao
cs 7—]a, 86— M
— A 7—
s 0 6— A2 A2
6 —q A1 s—] a3 4— A3
. da 93452/93453
7— A2 g3417/93427 a—]ag 93454/ 03404 3 4 1024 x 4
a—]Aa3 256 X 4 a—la s 2— As PROM
PROM 5 R D
3— A4 93457/93467 2—ag 6
24 As Rom 1—A7 1:'— A7
16— a
1— Ae 23— Ag 8
15 —J A7 22—A 15— "
01 020304 9 01 02 0304 0506 07 Og 071020304
P11 BERRERE
121110 9 9 10 11 13 14 15 16 17 )
24 VCC= Pin 18
- pi Vcee = Pin
Vec = Pin 16 cc— ™ GND = Pin 9
GND =Pin 8 GND = Pin 12
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On older data sheets, ROM and PROM outputs were called O, and were drawn with bubbles to show that
the open-collector output pulls LOW and to indicate that an unprogrammed output is HIGH. Since the
bars and bubbles are not normally used to convey such a meaning, this publication and all future data
sheets describe the outputs as active HIGH, call them Op and, therefore, show no bubbles. When the
terms 0" and "1’ are used in coding or describing ROMs and PROMs, positive-true logic is assumed,
ie, a”’0”" isalLOW and a 1" is a HIGH signal.

APPLICATIONS

ROMs and PROMs are widely used in computers of all sizes. They are finding increased usage in other
areas such as peripheral controllers, terminals, instruments and digital controls of all kinds. Specific ap-
plications include data and instruction storage in computers, microprogrammed system control storage,
look-up and decision tables, and address and priority mapping. Other applications include character/vec-
tor generation, encoding/decoding and sequential controllers.

ROMs and PROMs are also finding increased usage as replacements for combinatorial logic, wherein they
can replace from two to twenty packages®. In this type of service a ROM or PROM is treated as a truth
table. For example, a 4K PROM organized as 512 x 8 bits implements the truth table for eight functions
of nine variables. As a matter of convenience, the application examples that follow use the PROM part
numbers.

4-BIT COMPARATOR

The 93417/93427 1K (256 x 4-bit) memory can readily be used as a 4-bit comparator (Figure 6-3). In
this example, four of eight address lines are assigned to each of the input variables. Unlike conventional
MSI comparators with outputs limited to A=B, A<B, A>B, the four PROM outputs can be programmed
for a wide variety of functions. Some of the possible functions are:

1.A+B:=n,>n,<n
2.A—-B:=n,>n,<n
3.B—-—A:=n,>n,<n
4 AxB:=n,>n,<n

A+B:=n,>n,<n
B+A:=n>n<n
n<A<m
n<B<m

o N O

where n and m can be any number or set of numbers and can be assigned different
values for each output.

If a 2K (512 x 4-bit) memory (93436/93446) is used, the function can be programmed for two differ-
ent values or sets of n and m. The desired value or set can then be selected by the Ag input.

cs
Ao—1 Ao
Ay —q A4
A2 A2
Az —4A3 93417/93427
256 X 4

8o —As PROM
B1 —JAp
B2 —JAg
B3 A

7 0702 0304

T

Fig. 6-3. 4-Bit Comparator
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HAMMING CODE GENERATOR/CHECKER/CORRECTOR

A PROM can also be efficiently used as a Hamming code generator/checker/corrector. By adding three
additional check bits to a 4-bit code, it is possible to detect and correct a single error. A 1K (256 x 4-bit)
PROM can be used to generate the three additional bits and to check and correct the 7-bit code (see Fig-
ure 6-4).

ENCODER/DECODER

A 512 x 8-bit PROM (93438/93448) is used as an encoder/decoder in another simple application illus-
trated in Figure 6-5. Since the ninth address (Ag) is the Decoder/Encoder Select, both functions can be
implemented in a single package. Specific applications include emulation, mapping and code conversion.

cs cs
—q Ao —1 Ao
sco )M scp ) —] A1
CODE ) —{ A2 ) CODE) 4 A,
—A3 93417/93427 —J a3 93417/93427
A 256 X 4 As 256 X 4
X —As PROM CHECK PROM
x —{As BITS ¢ — As
x — Ag — Ae
A HIGH — Ay
I 7 0402 0304 04702 0304
L. T 11 X = Don't Care 1111
- N— — Condition S~
CHECK CORRECTED
BITS CODE
Check-Bit-Generating Mode Code-Checking/Correcting Mode

Fig. 6-4. Hamming Code Generator and Checker/Corrector

CS4CS2Cs3Csq

Ao
Aq
A2
A3 93438/93448

512X 8
A4 PROM

DATA

As
As
Az

DECODER/ENCODER _] Ag
SELECT 09 02 03 04 O5 Og O7 Og

FTTTETTT

Fig. 6-5. Encoder/Decoder '

[ LT
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8-BIT BINARY TO 3-DIGIT DECIMAL DISPLAY DECODER

The popular 8-bit microprocessor has created a demand for 8-bit binary-to-decimal display converters,
since a 3-digit number is not only easier to read, interpret, and remember than an 8-bit binary word, but
also requires less panel space for read-out. ROMs and PROMs are particularly well suited for such code
conversion, but a brute-force textbook design would require a 256 x 10 ROM plus three 7-segment de-
coder/drivers. The circuit in Figure 6-6 achieves the same result with only a 256 x 4 PROM, three 7-
segment decoder/drivers with input latches (9374) and two gate packages.

17 16 15 14 13 12 11 lo
90000 T
2]
cs
Ao
Ay
Az
A3 93417/93427
256X 4
As PROM
| Ag
DISPLAY
'7 ©1 uunDReDS As
0 0 ] Ay
o 1 1 0902 03 04
10 2
L 1
200 kHz _L
== 0.01 uF . ! ! ! ! !
$ 1000 Ao Ay A2 A3 E_ RBI Ap Ay Az A3 E{ RBI Ao A1 A2 A3 E_ RBI
3
RBOa b ¢ d e f g RBO& b c d e f g RBOa b c d e f g
0.001 uF ""HUNDREDS" “TENS"' “UNITS"
::[ (Ga— [e— o,
g 1000
D
it 0001 45 0 (:ﬂ 0 | G— 0 [ e—
PR B B B
COMMON
R m ANODE [ l l
F
l I | I +3T0
+5V
Fig. 6-6. 8-Bit Binary to 3-Digit Decimal Display Decoder
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The total number of required PROM bits is reduced by excluding the least significant bit from the code
conversion (LSBjn = LSBoyt) and by generating the three possible values of "hundreds’ information (O, 1,
2), according to the small truth table, by combining the |7 input with one PROM output. This reduces the
PROM requirement to 128 x (3+4+1) bits. Since a PROM of this size is not commercially available, a 256
x 4 PROM can be used in a time multiplexed arrangement with the latches at the decoder inputs for de-
multiplexing the PROM output information.

PROGRAMMED LOGIC CONTROLLER

This easy-to-understand TTL/MSI oriented design for a small dedicated controller is applicable where a
minicomputer would be too expensive and a microcomputer would be too slow, too cumbersome to pro-
gram or too complicated to understand. This concept uses one or two dozen inexpensive TTL/MSI cir-
cuits plus one or two PROMs and can implement practically any control function with up to 16 inputs
and up to 50 outputs.

A simple open loop controller, as found in every washing machine, is a good beginning. Here a synch-
ronous motor drives a reduction gear, which in turn drives a drum with programming pins or cams that
activate the output switches (Figure 6-7). The electronic equivalent of this pin-drum controller is shown
in Figure 6-8 where an oscillator (motor) drives a + 256 counter (gearbox) addressing a PROM (drum)
with eight outputs. If the objective were to generate eight arbitrarily changing, completely random oute
puts, the design would stop here. Fortunately the real world does not usually require outputs that change
in a completely random fashion. Rather, the requirement is to be able to activate and hold certain outputs
(solenoids, valves, lights, etc.) starting at a certain position in the program, and deactivate them later at
a different position. For this purpose the PROM sepresents an overdesign. It is simple to reduce the num-
ber of PROM outputs and/or increase the number of system outputs by using additional inexpensive
MSI| components.

Fig. 6-7. Simple Open-Loop Controller
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The PROM outputs can be interpreted as addresses and instructions. As shown in the example of Figure
6-8, the first four outputs are an address activating, through a 9311 1-of-16 decoder, any one of upto 16
MSI circuits. The remaining four PROM outputs are used as instructions to the selected MSI circuit. Ad-
dress 15 activates the first 4-bit register, changing its four outputs to the associated 4-bit instruction
code coming out of the PROM. Address 14 selects another 4-bit register while address 13 selects a 9334
8-bit addressable latch. The 4-bit instruction determines which output is to be changed and to what level
it is to be changed. For an insignificant increase in cost, the number of outputs has been increased from
eight to over 64, with the constraint that only one group can be changed simultaneously.

This is still a very unsophisticated open-loop controller. It can be improved by adding a controlled speed
reduction, consisting of a presettable counter (Figure 6-9). One instruction can change the instruction
rate to any one of 16 values, maintaining it there until it is changed again. The real power of this design
is shown, however, when a conditional feedback, or — in programming terms — a conditional jump capa-
bility is included (Figure 6-10). One of the 16 addresses is used to interrogate the status of eight input
lines, and the associated instruction defines which input is to be interrogated and which level is the de-
sired one. The subsequent PROM output is then not interpreted as an address/instruction pair, but rather
as a program jump address. If the input under test has the expected level (HIGH or LOW), this jump ad-
dress is loaded into the program counter and the program continues from this new address. If the input
under test does not have the expected level, the jump address is ignored and the program continues with-
out a jump.

Obviously this design can be made even more sophisticated by adding arithmetic capabilities, data mem-
ory, address stacks, etc., but carrying this too far would defeat the basic advantage of this design, its
simplicity and economy. The advantage of this approach over conventional logic implementation lies
in the flexibility that it gives to the circuit designer.

The design of a small control system usually starts with a clear knowledge of the number of outputs and
inputs required and their electrical characteristics. But, the exact definition of how the control inputs af-
fect the outputs (under all normal and abnormal circumstances) takes most of the time and leads to most
of the usual errors. The classical logic design can only start when the system design is finished, and will
require extensive changes if the system design is changed due to mistakes or new requirements.

The programmed controller, however, can be designed, constructed and tested as soon as the required
inputs and outputs are defined, essentially simultaneous with the detailed systems design. System de-
sign, programming, and circuit design can be done in parallel, significantly reducing turn-around time.
System changes can be implemented by changing the PROM, and can be tested and verified in hours in-
stead of weeks.

ADDRESS AND WORD EXPANSION

Many PROM applications require expansion of the word length or the number of words. Figure 6-11
shows the interconnection of two 256 x 4-bit memories to develop a 256 x 8-bit array. Address expan-
sion is shown in Figure 6-12, which illustrates the use of two 256 x 4-bit memories to form a 512 x 4-bit
array. A 512 x 6-bit array utilizing three 256 x 4-bit devices is shown in Figure 6-13. As a final example
of the expansion versatility of PROMs, Figure 6-14 shows how sixteen 512 x 4-bit memories are inter-
connected to form a 2048 x 16-bit array.
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cs
Ao Ag cs Ao Ao
Aq Aq Aq Aq
A2 A2 A2 A2
A3 A3 93417 93427 A3 A3 93417 93427
N A 256 X 4 A 256 X 4
] 4 PROM Ag 4 PROM
As As As As
Ag Ag Ag Ag
Az A7 A7 Ay
07 020304 04 0203 04
01 02 0304
CHIP A
SELECT L«L b
cs cs
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Ay Aq
A2 A2
a3 93417 93427 A3 93417 93427
256 X 4 256 X 4
As PROM As PROM
Ag As
Ag Ag
Ay Az
01 020304 0703 0304
Os 0g 07 08
Fig. 6-11. Word-Size Expansion,
256 x 8-Bit Array Fig. 6-12. Address Expansion, 512 x 4-Bit Array
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Ay
A2
A3
As
As
As
A7
Ag

L4ag CS L 4ap CS L{Aaq CS
L._. Ay L_< Ay L— Ay
A, A2 A2
A3 93417 93427 A3 93417 93427 A3 9341793427
256 X 4 256 x 4 286 x4
Ad PROM A PROM As PROM
A, A Ag
Ag Ag As
A7 0,02 0304 A7 0,0;0304 A7  0,020304
T_‘ { o
W 02
WA o3
O
INO8 vee
D SRR § or

21[’

Fig. 6-13. 512 x 6-Bit Array

01

O3
2
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Ag - Ag
TO ALL
93436/93446
PROMs

Ag
Ag
ENABLE

IS

cs
Ao A ©8 a0 ©S
a a a
Az Az a2
A3 93436 93446 A3 93436 93446 A3 93436 93446
Ae s12x4 ae s12x4 ae s12x4
PROM PROM PROM
g ag ag
As 46 a6
ar Ay a7
A A A A
® 0,07 0304 ®  0,0; 0304 % 0,07 0304 ® 0,0, 0304

L

|

041 -04

s cs cs
Ao s Ao ¢ Ao Ao
A Ay ay Ay
a2 A2 Az Az
A3 93436 93446 A3 93436 93446 A3 93438 93446 A3 93436 93446
™ s12x4 ™ s12x4 ™ s12x4 ™ s12x4
PROM PROM PROM PROM

as as as As
As As As As
ar A7 a7 a7
A A A A

e 0402 0304 ® 0,07 0304 . 0y 02 0304 e 0402 0364

1

I 1

11

1

Og - Og

r

—

cs cs
ao ©° Ao A0
Ay Ay Ay
a2 Az a2
93436 93446 A3 93436 93446 A3 93436 93446 A3 93436 93446

s12xe ™ s12x4 Ay s12x4 ae s12x4

PROM PROM PROM PROM
Ag ag As As
ae As As ag
a a7 a7 a2
A a ™ ag

% 0,0;0304 ® 0,07 0304 0y 02 0304 0102 0304

l

Il

11

|1

O0g - 012

—

s cs cs cs
2 ¢ a0 a0 a0
A Ay Ay Ay
a2 A2 Az A2
A3 93436 93446 A3 93436 93446 a3 93436 93446 A3 93436 93448
N s12xa A s12x4 N s12x Ae
. PROM A‘ PROM A‘ PROM A PROM
As 'S s S
As s s as
A7 A7 a7 A
A A ™
" 5,0, 0506 % 0,0; 0304 ®  0y02 0304 070, 0304

Fig. 6-14. Combined Word and Address Expansion, 2048 x 16

[

I L

J 1

g1

013~ 016

| 4

> OUTPUT

J

-Bit Array Using 512 x 4-Bit PROMs
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PROM PROGRAMMING

Fairchild Isoplanar Schottky TTL PROMSs are manufactured with all bits in the HIGH state. Any bit can be
programmed LOW by following the procedure below and referring to the specifications in 7able 6-1.
When a programming pulse is applied to a bit (output), current is driven into the circuit as shown in Fig-
ure 6-1. Due to careful device design, almost all of the energy is delivered to the fuse consisting of a
notched nichrome link. Minimal losses to leakage paths and intermediate circuits permit the link to open
rapidly with a low-energy programming pulse. This in turn enhances reliability. These nichrome fuses
actually program on the rise time of the programming pulse which permits reduction in programming
pulse width for high-speed low-energy programming.

Programming Procedure (refer to Table 6-7)
1. Apply the proper power, Vcc = 5.0 V, and ground.

2. Select the word to be programmed by applying the appropriate levels to the Address pins.

3. Select the chip for programming by deselecting it; apply logic 1" (input HIGH) to the active LOW
Chip Select input(s) or logic "0’ (LOW) to the active HIGH input(s) if present. All PROMs have active
LOW CS inputs; only the 93438/93448 have active HIGH CS inputs as well.

4. Apply a 21 V programming pulse to the output associated with the bit to be programmed. The other
outputs may be left open or tied to any logic 1" (output HIGH), /.e.. 2.4 V to 4.0 V. Note that only
one output at a time may be programmed.

5. To verify a LOW in the bit just programmed, remove the programming pulse from the output, lower
Ve to 4.4V, and sense the output after applying a logic LOW to the active LOW Chip Select(s) and a
logic HIGH to any active HIGH Chip Select(s).

6. Repeat steps 1—5 as necessary for each bit that requires programming.

Although, for convenience, most programming is done by commercially available programmers, the cir-
cuit shown in Figure 6-15 can be used to sequentially program all bits of a given word for up to an 8-
output PROM. Selection of the bit patterns to be programmed is made by the bit switches while the ad-
dress of the word to be selected is selected by the address switches. The contents of the PROM at the ad-
dress, defined by the address switches, are displayed on the eight FLV117 LEDs until the program switch
is depressed. If a bit is a fogic HIGH or the chip is deselected, the associated LED is turned on with current
supplied by the 390 Q resistors. If the content of the PROM is a logic LOW and the PROM is enabled, the

RECOMMENDED | -
PARAMETER SYMBOL | MIN MAX | UNITS COMMENTS
VALUE
Viy 24 50 50 v
Address Input Do not leave inputs open
ViL 0 0 04 \
CS,.CS, | 24 50 50 v
Chip Select Either or both
1CS3.C8y (¢} 0 04 \
Programming Volitage Pulse - Vop 20 21 21 \% Applied to output to be programmed
+
Programming Pulse Width tow 005 018 50 ms
Duty Cycle Programming Pulse 20 20 % Maximum duty cycle to maintain T < 85°C
Programming Pulse Rise Time 1, 05 10 30 us
1
Number of Required Pulses i 1 4 8
Power Supply Voltage i Vee 475 50 525 \
Case Temperature te 25 85 “C
If pulse generator 1s used, set current
Programming Pulse Current lop 100 mA it to this max value
Low V¢ Read Vee 44 50 \ Programming Read Vernfy
Table 6-1. Programming Specifications
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output is logic LOW turning the LEDs off. The 1N4002s isolate the LEDs from the 21 V programming
pulse. One-half of a 9024 JK flip-flop is used as a switch debouncer while the other half is the “run” flip-
flop. The 9601 is a 10 kHz oscillator. When the program is initiated by depressing the program switch,
the first half of the 9024 (switch debouncer) is set and clocks the other half of the 9024 (“run’’ flip-flop)
to the "run” state. This enables the pulse and bit counters to operate and enables the PROM for program-
ming. The pulse counter is preset to 5 to provide the 20% duty factor and the bit counter is preset to 8. To
avoid overlap problems between the programming pulse, the chip enable and the scan, the bit counter
advances when the pulse counter goes from state 3 to state 4. The bit to be programmed is decoded by
the 9301 and wired-OR with the bit switch. The OR gate is a high-voltage driver supplying the drive to
the programming transistors. When the last bit has been programmed, the counter presets itself and re-
sets the "run” flip-flop. The programming sequence is now complete for the selected word.

It is often convenient to program PROMs mounted on a circuit board in wired-OR configurations such as
the one shown in Figure 6-14. The Fairchild devices are particularly convenient for board programming
in that only the Chip Select and Output pins need to be accessed to program the part. Figure 6-16 shows
the circuit and procedure for board programming. The programmer is connected to the output bus as
shown, while the Chip Selects are driven by a decoder with elevated voltage levels. Thus, all that is re-
quired for board programming is the ability to raise Vcc, VEE and the Device Select inputs on the decod-
er 7.6 V above their normal operational levels. The standard 21 V programming pulse will now program
bits in the PROM having an active LOW Chip Select input of approximately 7.8 V.

POWER SWITCHING

Power dissipation in a bipolar PROM can be reduced by applying power only when the PROM is selected
or when the outputs are required to be valid. Some bipolar PROMs have been developed with on-chip
power switching circuitry but they are much slower than standard PROMs. An external switching circuit,
such as that shown in Figure 6-17, provides power switching with little loss in speed.

The switching circuit must be capable of switching the worst-case power supply current of the PROM,
have very short switching delays and have a small collector-to-emitter voltage drop Vcg. This is impor-
tant because the power supply voltage at the PROM is reduced by the amount of this voltage drop. A
high-speed pnp saturated logic switch, e.g., the 2N5455, and a 100 pF speed-up capacitor provide a
switching delay of approximately 10 ns at the V¢ pin. Using this circuit, the effective access time, which
is the delay between applying the power strobe to the Vcc pin and availability of valid data, is approxi-
mateiy 10% greater than the normai address access time tapA.

Conditions during power switching, both on and off, must also be considered. Figure 6-18 shows the
power strobe, Vcc and HIGH and LOW output waveforms for an open-collector and a 3-state device.
Note the glitch in the HIGH output of both parts during power-up and the exponential rise of the LOW
output during power-down. Care should be taken in system design to ensure that transient conditions do
not adversely affect other parts of the system.

It is also important to consider the effect of the collector-emitter voltage drop VCE across the switching
transistor on PROM performance. Fairchild Isoplanar PROMs are capable of operating over the full com-
mercial range (0° to 75°C) with the standard 5 V *+ 5% power supply reduced by a Vcg of 300 mV. Mili-
tary grade devices operate from O° to 125°C with the standard 5 V = 10% power supply reduced by 300
mV. For operating to —55°C, screened parts or tightened power supply specs are recommended.

The steady state condition must also be considered. In a typical memory array, inputs and/or outputs
of several devices are bussed together (see Figure 6-13). Therefore, PROMs that are to be used in power-
switched arrays should be specified for input and output leakage under power-down conditions, since
any leakage in the powered-down devices loads the powered device(s). The allowable leakage is a func-
tion of the number of devices bussed together and the drive requirements of the bus. Since manufactur-
ers do not normally specify devices under power-down conditions, customer specifications should reflect
the actual system requirements under power-down operation.
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NOTE: All voitage and logic levels must be
raised and lowered simultaneously.

Lo
mwov PROGRAM .
_] L— VERIFY DEVICE
SELECT

PROGRAM INPUTS
—! l—-vEva

126V PROGRAM

ADDRESS

44v ﬂ VERIFY Ve€ —m8—

ACTIVE LOW
DECODER TTL

00 010, 0n

93188 74188

76v PROGRAM VEE
—j—L VERIFY

PROGRAMMING MODE

HIGH
Low

[Il | 1 | |

] —

|

csy cs csy cs3 csy; Cs3 Ccsy cs3

cs2 cs. CSz CSs CS; CSq Csz CSq
ADDRESS PROM ADDRESS PROM ADDRESS PROM ADDRESS PROM
INPUTS o INPUTS 1 INPUTS 2 e e oo linpuTs n

01 0203 0405 0607 0g

2) On 93417, 93427, 93438, 93448, 93452 and 93453
PROMs, connect either €3¢, or £S5 10 0 V

1
1
L 3) On 93417, 93427. 93438, 93448. 93452 and 93453

PROMs, connect the other active LOW Chip Select input
to the active LOW outputs of a TTL decoder

i

4) On 93436 and 93446, connect the Chip Select input to
the decoder ouput

W?

5) On 93438 and 93448 PROMSs. connect the CS3 and

PROGRAMMER CS4 inputs HIGH or leave unconnected

6) To program a bit in one of the PROMs, raise the decoder

supply voltages to Vo = 126 V and Vgg = 76 V and
select the appropriate device via the Device Select inputs
(HIGH = 100 V. LOW = 76 V)

Fig. 6-16. Board Programming

070203 04 O5 06 07 Og 01 02 03 04 05 06 07 Og 01 020304 Og Og 07 Og
rTTT 1 LI LI LI
T 1TT17 [ | [ U |
'TTT [ [ L
T 17T [ [ (I |
| L J [ [ [ |
rrrr-T T T T T Jor [ b
[0 o o I [ [ |
[ I o ] [ L
[ o [ o
[ [ [
[ [ [
Attt [ I LI
+—+—+—+ [ [ |
+—+—+—+ I L
+——+—+ [N [ |
— [ [ |
I - [ [ |
[ | [ |
[N I W_R
[ |
o L
| -
L Ll / Board
L 11 / 1) Memories O through n are bussed and connected to the 7) Raise the programming voltage to 21 V, the one PROM
programmer as shown whose acitve LOW Chip Select input 1s at =~

78V wil
program. all others will have 2n active LOW Chip Select
nput at = 106 V and will remain deselected (will not
program)

8) To verify a HIGH in the bit just programmed, remove the
programming pulise and sense the PROM output bus af-
ter simultaneously lowering the decoder supplies to
Vee © 4 4 Vand Vgg = 0V and shifting the decoder ad-
dress inputs down to their normal levels (HIGH = 24 V,
LOW =04 V)

9) Repeat procedure for other bits following the normal
programming sequence

10) To select a different memory on the board change the
Device Select inputs
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C - 50V
z 1A s ; o0
PULSE S—e N\ 2N5455
ssoe . e et
—
cs Vee
—40
—qAq
—jA2
—43 93436 93446
—ag 512X4
PROM
——{As
—{ag
—4A7
— Ag
01 02 0304
L LOAD
son . Loab s R . A
1 i i
3 7§ . LOAD
30 pF -
£6C 0 T
104D -
__‘L__ — - B
- 93446
Fig. 6-17. Power Switching Circuit Fig. 6-18. Output Waveforms

PROM MARKING

Since PROMs come marked with a device type for the unprogrammed part, it is usually necessary for the
user to mark the parts after programming so that he can identify individual patterns. An ordinary pencil
works well on the common white ceramic packages but any convenient marking method can be used as
long as it is relatively permanent. Fairchild PROMs are marked with device type and date code on the
lower 2/3 of the top surface. This leaves the upper 1/3 available for customer marking, which can be
performed using a thermosetting ink such as Markem*. The ink can be applied with a stick stamp readily
available from many suppliers. Acetone removes illegible or incorrect marks and isopropyl alcohol can
be used for clean up. After marking, the packages should be baked for one hour at 150°C to fix the ink.

REFERENCES

1. Barnes, D.E., and Thomas, J.E., "Reliability Assessment of a Semiconductor Memory by Design An-
alysis,” IEEE 12th Annual Proceedings on Reliability Physics, (1974).
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3. Mo, RS, and Gilbert, D.M., ""Reliability of NiCr ‘fusible link’ used in PROMSs,”’ Journal of Electro-
chemical Society, Vol 120, No. 7 (1973), p. 1001.

4. Franklin, P., and Burgess, D., "“Reliability Aspects of Nichrome Fusible Link PROMs,”’ IEEE 12th An-
nual Proceedings on Reliability Physics, (1974).

5. ""The New LSI,"” Electrunics, (July 10, 1975).

6. Devaney, J.R., and Sheble I, A.M., “Plasma Etching and Other Problems,”” IEEE 12th Annual Pro-
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*Markem Corporation, 150 (e rre “rae Vean, NH 03431, Stock numbers 8055521 for cerdip, 8058791 for solderseal (white)
ceramic or 805933 for plasti.
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93454/93464 DATA CARD FORMAT

The most efficient method of ordering the 93454/93464 is to punch the desired truth table on punched cards in the for-
mat described below. Fairchild will generate mask and test program data directly from these inputs. This eliminates the
chance of error when transcribing inputs from a handwritten truth table.

Data should be provided on a deck of 173 standard 80 column cards containing the following information.

CARD NO. 1 — Customer Identification

Column Content
1-80 Customer Name, Drawing or Specification control number, date, '93454" or “93464", “XC" or “XM’ (See
Guaranteed Operating Ranges). This card is entered in free format.

CARD NO.2 - Fairchild SL Number and Low Count

Column Content
1-5 Punch the 5-digit Fairchild SL number. This SL number is supplied by the factory through your Fairchild sales
representative. ’

7-10 Punch the 4-digit number which represents the total number of “L"s in the data pattern. (For verification of
data).

CARDS NO. 3 through 173 — Truth Table Deck

Each card will contain instructions for the output levels for six input words.

Column  Content
1-5 Punch the numerals representing the decimal address of the first word on that card. The words are entered
sequentially (O through 1023).

10-17 Punch the desired combination of “H"’s and ""L"'s representing the output levels for outputs Og, 07, Og, Og, Og4.
03, 05 and O (in that order), for the first word on the card. "H" signifies a HIGH voltage on the data line. “L" sig-
nifies a LOW voltage on the data line. .

21-28 Punch the desired combination of “H"”’s and "L"’s representing the output levels for the second word on the card.
32—-39 Punch the desired combination of “H"’s and "L"'s representing the output levels for the third word on the card.
43-50 Punch the desired combination of “H"'s and “L"s representing the output levels for the fourth word on the card.
54-61 Punch the desired combination of "H"’s and "L"s representing the output levels for the fifth word on the card.
65-72 Punch the desired combination of "H’s and “"L"’s representing the output levels for the sixth word on the card.
Example:
FIRST CARD - COMPANY ABC  SCN123456 9.9.80  93454DC N
SECOND CARD — —{#{ 60196 4127 N
| L LOW COUNT
L SLNUMBER
THIRD CARD - 77( 00000  LLLHHLHL  LLHLLLLL  HHHHHHHH LLLLHLHH  LLLHHHHH  LHLHHHLL N
L J L J L J
T I
WORD 0 WORD 1 WORD 2  WORD 3 WORD4  WORD 5
FOURTH CARD —— 71 00006 HLHHLLLL LHHHHLLL  HLHHLLLH  LHHHLLLL HLHHLLLH  HLLHLLLL N
TRUTH
T 4
ABLE 1 ikTH caRD Vv*ﬁfomz LLHHLLLH  LLHLHLLH  LLLLLLLL  LHLHLLHL  LLHLHLLH  LLLLLLLL
A A A
Og { \’
07 - L — J S U SR
LAST CARD -—- ——7( 01020  LLLLLLLL LLHHHHLH  LLLLLLLL  LLLLLLLL Y
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CUSTOMER CODING FORM

The customer can also specify the desired ROM code by using the 4K/8K-Bit TTL ROM and PROM Customer Coding Form
(available from Fairchild) printed in the format below.

WORD . OUTPUTS
NO. Og 0y Og | 04 | O3] Oy 04

REMARKS

o
o

|l eI | |
rir <—I|I|r
.
rir «—I|-|I
i~ %I || I
rir <€—3I |~
r|r ««—I | I
r|lr <%—I| |

-
i <<—XI |

93454,/93464 ADDRESS SCHEME

The 1024 decimal addresses are defined by their binary equivalent with Ag = MSB and Agp = LSB as shown below

BINARY ADDRESS INPUTS :l
DECIMAL ADDRESS | Ag | Ag | A7 | Ag | As | A4 | A3 | Ay | A | Ag
0 L L L L L L L L L L
1 L L L L L L L L L H
2 L L L L L L L L H L
3 L L L L L L L L H H
1023 H H H H H H H H H H

“H" signifies a HIGH voltage applied to the address inputs. "L” signifies a LOW voltage applied to the address inputs.
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1K/2K/4K-BIT TTL ROM AND PROM
CUSTOMER CODING FORM

1K-BIT LOGIC SYMBOL
256 X 4 BITS

1314

5— A0

6— A1

7—]A2

a—A3 93417/93427
93457/93467

3—Aq 4

2—As

A
18— 47 010203 04

R

121110 9

Vce = Pin 16
GND =Pin 8

4K-BIT LOGIC SYMBOL

1024 X 4 BITS

5 —4 AQ

6 —4 A1

7 —4 A2

4 — A3

3% 93452/93453

2 ne 52/

1—4 A

17 —4 A7

16 —4 Ag

15— A9 01020304
141312 1
VCC:Fm 18
GND =Pin9

2K-BIT LOGIC SYMBOL

512 X 4 BITS
13
s A0 S
6 A1
7 A2
4 A3
3 A4 93436/93446
.2 A5 93431/93441
1 Ag
15 A7
A
14 8 010203 04
121110 9
Vce = Pin 16
GND = Pin 8

ROM/PROM TABLE

size | ROM | PROM | ORGANIZATION [ PINS | OUTPUTS [ Tpa TYP [TECHNOLOGY
W[ RE] e e | 8 | e |
2 | g3asr | o3a4g |  512x4 16 5 30ms | oriner
aK gg:gg 1024 x 4 18 ;’g 35 ns ,igzl‘:r‘";yr
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WORD OUTPUTS REMARKS WORD 0UTPUT§ REMARKS WORD OUTPUTS REMARKS
NO. 04|03 |02 |01 NO. |04|03|02|01 NO. [04|03|02]|01
64 128 192
65 129 i 193
66 130 194
67 131 195
68 132 196
69 133 197
70 134 198
71 135 199
72 136 200
73 137 201
74 138 202
75 139 203
76 140 204
77 . 141 205
78 142 206.
79 143 207
80 144 208
81 145 209
82 146 210
83 147 21
84 148 212
85 149 213
86 150 214
87 151 215
88 152 216
89 153 217
90 154 218
91 155 219
92 156 220
93 157 221
94 158 222
95 159 223
96 160 224
97 161 225
98 162 226
99 163 227
100 164 228
101 165 229
102 166 230
103 167 231
104 168 232
105 169 233
106 ) 170 234
107 171 235
108 172 236
109 173 237
110 174 238
11 175 239
112 176 240
113 177 241
114 178 242
115 179 243
116 180 244
117 181 245
118 182 246
119 183 247
120 184 248
121 185 249
122 186 250
123 187 251
124 188 252
125 189 253
126 190 254
127 191 255




WORD | OUTPUTS REMARKS WORD |  OUTPUTS REMARKS WORD |  OUTPUTS REMARKS
NO. 0403 |02)01 NO. [o04] 03] 02] 01 No. [oalo3[o02] 01
256 320 384
257 321 385
258 322 386
259 323 387
260 324 388 ;
261 325 389
262 326 390
263 327 391
264 328 392
265 329 393
266 330, 394
267 331 395
268 332 396
269 333 397
270 334 398
271 335 399
272 336 400
273 337 401
274 338 402
275 339 203
276 340 404
277 341 405
278 342 406
279 343 407
280 344 408
281 345 409
282 346 410
283 347 411
284 348 412
285 349 413
286 350 414
287 351 415
288 352 416
289 353 417
290 354 418
291 355 419
292 356 420
293 357 421
294 358 422
295 359 423
296 360 424
297 361 425
298 362 426
299 363 427
300 364 428
301 365 429
302 366 , 430
303 367 431
304 368 432
305 369 433
306 370 434
307 371 435
308 372 436
309 373 437
310 374 438
31 375 439
312 376 440
313 377 441
314 378 442
315 379 443
316 380 244
317 381 445
318 382 446
319 383 247
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WORD OUTPUTS WORD OUTPUTS WORD OUTPUTS
NO. 04 {03 | 02| 01 REMARKS NO. 0403|0201 REMARKS NO. 04 |03 02|01 REMARKS

448 M1z 576
449 513 577
450 514 578
451 515 579
452 516 580
454 518 582
455 519 583
456 520 584
457 521 ] 585
458 522 586
459 523 587
460 524 588
461 525 589
462 526 590
463 527 591
464 528 592
465 529 593
466 530 - coa
467 531 595
468 532 596
469 533 597
470 534 98
471 535 599
472 536 800
473 537 601
474 538 602
475 539 603
476 540 604 |
477 541 605
478 542 606
479 543 607
480 544 508
481 545 509
482 546 610
483 547 611
484 548 612
485 549 613
486 550 514
487 551 615
488 552 616
489 553 617
490 554 618
491 555 619
492 556 620
493 557 621
494 558 622
495 559 623
496 560 624
497 561 625
498 562 626
499 563 627
500 564 ] 528
501 565 629
502 566 630
503 567 631
504 568 632
505 569 633
506 570 634
507 571 635
508 572 636
509 573 637
510 574 638
511 575 639
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WORD OUTPUTS WORD OUTPUTS WORD OUTPUTS
No. [o0a[o3]oz[01 | REMARKS No. [o0alo03[o2]o01 | REMARKS No. [o04[o3[o2][01 | REMARKS

640 704 768
641 705 769
642 706 770
643 707 71
644 708 772
645 709 773
646 710 774
647 711 775
648 712 776
649 713 777
650 714 778
651 5 779
652 716 780
653 717 781
654 718 782
655 719 783
656 720 784
657 721 785
658 722 786
659 723 787
660 724 788
661 725 789
662 726 790
663 727 791
664 728 792
665 729 793
666 730 794
667 731 795
668 732 796
669 733 797
670 734 798
671 735 799
672 736 800
673 737 801
674 738 802
675 739 803
676 740 804
677 741 805
678 ' 742 806
679 743 807
680 744 808
681 745 809
682 746 810
683 747 811
684 748 812 1
685 749 813
686 750 814
687 751 815
688 752 816
689 753 817 .
690 754 818
691 755 819
692 756 820
693 . 757 821
694 758 822
695 759 823
696 760 824
697 761 825
698 762 826
699 763 827
700 764 828
701 765 829
702 766 830
703 767 831




WORD OUTPUTS WORD | ouTPUTS WORD | ouTPUTS

NO. |o0a]o03|02 01| REMARKS NO. [0al03[02]01 | REMARKS NO. |0a]03]o02[01 | REMARKS
832 896 960
833 897 961
834 898 962 ]
835 899 963
836 900 964
837 901 965
838 902 966
839 903 967
840 904 968
841 905 969
842 906 970
843 907 971
844 908 972
845 909 973
846 910 974
847 911 975
8a8 912 976 -
849 913 977
850 914 978
851 915 979
852 916 980
853 917 981
854 918 982
855 919 983
856 920 984
857 921 985
858 922 986
859 923 987
860 924 988
861 g 925 989 ]
862 926 990
863 927 991
864 928 992
865 929 993
866 930 994
867 ' 931 995
868 932 996
869 933 997
870 934 998
871 935 999
872 936 1000
873 937 1001
874 938 1002
875 939 1003
876 940 1004
877 941 1005
878 942 1006
879 943 1007
880 944 1008
881 945 1009
882 946 1010
883 947 1011
884 948 1012
885 949 1013
886 950 1014
887 951 1015
888 952 1016
889 953 : 1017
890 954 1018
891 955 1019
892 986 , 1020
893 957 | | ] 1021
894 958 1022
895 959 1. 1023




4K/8K-BIT TTL ROM AND PROM
CUSTOMER CODING FORM

4K-BIT LOGIC DIAGRAM 8K-BIT LOGIC SYMBOL
512 X 8 BITS 1024 X 8 BITS

— €Sy CS3 CS3 CS.
CSy CS; CS3 CSq P Rl R

21 20[_ 19| 18

21 2001 18
- N cs

s —A
8 Ao 8 0
—qA
7 —d A, 7 1
— A
6 —*2 : AZ
5 —{ A3 3

4—aq 93454/93464
4 — Ag 93438/93448 3 A
3 —as 93432/93442 5
A 2—4Ag
2—17% 1—{a;

11— A7
A 23—1Ag
23— Ag
0102 0304 O Og 07 O ]
EREREREI B e
9 10 11 13 14 15 16 17 ) 9 10 11 1314 1516 17
Vee = Pin 24 Vee = Pin 24
GND = Pin 12 GND =Pin 12

ROM/PROM TABLE

SIZE | ROM | PROM | ORGANIZATION | PINS | OUTPUTS | Tpa TYP | TECHNOLOGY
93432 | 93438 oc
512x8 24
4 | 93442 | 93448 X 3-s 35 ns Schottky
Isoplanar
93454 | - oc
4
8K 93464 _ 1024 x 8 2 3.s 30 ns

6-29



REMARKS

OUTPUTS

08 | 07| 06|05 | 04|03 |02|01

10
1"
12
13
14

NO.

WORD

r~io
m|m

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

‘ON Nid
Oy|ly|Cy|€v [Py |9y [9v|Lv|8v|6v | ss3Haav

*l._._m LNVIIJINOIS 1SV3IT

eleQ , eAnejussesdey pliyodsieq peyienp
ajeQq aimeubig Buiziioyiny s, J0w03sn)
‘ON 1S NOILONNAS

"ON 'OMAa HIWO01sNnd N/d H3IWOL1SND
43IWo1snd

SAQHOM 118-8 — SWOH HO4 318Vl H1NHL

55
56
57
58
59
61
62
63




WORD OUTPUTS REMARKS WORD OUTPUTS REMARKES
NO. |08 |07 {06 |05 [04 (03 [02 |01 NO. |08|07 (06 05 |04 |03 |02 | 01
64 128
65 129
66 130
67 ] 131
68 132
69 133
70 134
71 135
72 136
73 137
74 138
75 139
76 140
77 141
78 142
79 143
80 144
81 145
82 146
83 147
84 148
85 149
86 150
87 151
88 152
89 153
90 154
91 155
92 156
93 157
94 158
95 159
96 160
97 161
98 162
99 163
100 164
101 165
102 166
103 167
104 168
105 169
106 170
107 171
108 172
109 173
110 174
m 175
112 176
13 177
114 178
1s 179
116 180
17 181
18 182
119 183
120 184
121 185
122 186
123 187
124 188
125 189
126 190
127 191

6-31




WORD OUTPUTS REMARKS WORD OUTPUTS REMARKS
NO. |08 |07 |06 |05|04 |03 |02 |01 NO. 08|07 |06 |05 |04 |03 |02 |01

192 256
193 257
194 258
195 259 A
196 260
197 261
198 262
199 263
200 264
201 265
202 266
203 267
204 268
205 269

[ 206 270
207 271
208 272
209 273
210 274
211 275
212 276
213 277
214 278
215 279
216 280
217 281
218 282
219 283
220 284
221 285
222 286
223 287
224 288
225 289
226 290
227 291
228 292
229 293
230 294
231 295
232 296
233 297
234 298
235 299
236 300
237 301
238 302
239 303
240 304
241 305
242 306
243 307
244 308
245 309
246 310
247 311
248 312
249 313
250 314
251 315
252 316
253 317
254 318
255 319




WORD
NO.

OUTPUTS

08

07

06

05

04

03

02

01

REMARKS

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383
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WORD
NO.

. _OUTPUTS

08

07

[+ .}

05

04

03

02

01

REMARKS

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

429

431

432

433

434

436

437

438




WORD
NO.

OUTPUTS

o8

07

06

05

04

03

02

01

REMARKS

448

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

4an

472

473

474

475

476

477

478

479

481

482

510

511

6-34

WORD
NO.

OUTPUTS

08

07

06

05

04

03

02

01

REMARKS

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

651

552

553

554

555

556

567

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575




WORD
NO.

OUTPUTS

os

07

06

05

04

03

02

01

REMARKS

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

691

592

593

594

595

596

597

598

599

601

603

604

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632:

633

634

635

636

637

638

639
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WORD
NO.

OUTPUTS

08

07

06

05

04

03

REMARKS

641




WORD
NO.

OUTPUTS

08

07

08

03

02

01

REMARKS

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

742

743

744

745

746

747

748

749

750

751

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

767
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WORD
NO.

OUTPUTS

08

07

06

06

04

03

02

01

REMARKS

768

769

770

n

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

795

796

797

798

799

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

826

827

828

829

830

831




WORD
NO.

OUTPUTS

08

07

06

05

04

03

02

01

REMARKS

832

833

834

835

836

837

838

839

840

841

842

843

844

845

846

847

848

849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

866

867

868

869

870

871

872

873

874

875

876

877

878

879

880

881

882

883

884

885

886

887

888

889

890

891

892

893

894

895

WORD
NO.

OUTPUTS

08

07

0é

05

04

(+]

02

o1

REMARKS

896

897

898

899

901

903

905

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

ot

922

923

924

925

926

927

928

929

930

931

932

933

934

935

936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

955

956

957

958

959




WORD
NO.

OUTPUTS

o8

07

06

05

04

03

02

01

REMARKS

960

961

962

963

965

966

967

968

969

970

971

972

973

974

975

976

977

978

979

980

981

982

983

984

985

986

987

988

989

990

991

992

993

994

995

996

997

998

999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

10156

1016

1017

1018

1019

1020

1021

1022

1023
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0201

0203

0205

0207

0 2

3

021

5

021

7

021

0221

0223

0225

0227

0231

0233

0235

0237

02 41

02 43

0245

0247

0251

0253

0255

0257

026 1

026 3

0265

02 6 7

0271

0273

0275

0277

0j]0 200

1

0|0 202

0j0 20 4

1

0]0 206

1

0j0 2.1 0

0]0 2 1 2

1

1

1

1

0Jj0 2 2 2

010 2 2 4

1

0]0 2 2 6

1

0j0 230

0]0 23 2

0j0 2 3 4

1

010 2 3 6

1

002 40

1

0]0 2 4 2

1

1

0|02 46

0]0 250

1

00 25 2

1

00 25 4

1

0]0 2 5 6

1

0J]0 260

1

0]0 26 2

1

0]0 2 6 6

1

1

00 27 2

1

0]0 27 6

1

0
0

1

0
0

1

0
0

1

0O[O0f0 21 4

0

1700216

0[0f0 220

4]

1

0o

0

1

0

1

0

0|00 2 4 4

0

1

‘0

0

1

0
0

1

0

0] 0]0 26 4

h

0

0/ 0027 4

0

0

0

0j]0j0f0 270

R

ojofo

0

0

1

1

0
0

0

0

0o
0
o]

0

0

0

0

0

[9)

(9]

0o

0
0

0
0

o}lo

DEC. |[Ag Ag A; Ag Ag Aq A3 Ay Ay Ag| OCTAL

128

129 | O

130] 0
131
132
133

134 | 0
135

137

138 | 0
139

1400 | O
141

142
143

144

146
147

148 | O

149 ] 0

150 | O

161

152

153

154 | O
165

156 | O

158 | O
1569

160 | O
161

162

163

164 | O
165
166
167
168
169

170 O

m

172
173
174
175

176

178 1 O

180 | 0

181

183 | 0

184 | O

186
187

188 | O

189 | O

190 | 0

191

OCTAL

0101

0103

0105

107

0

2

1

4

1

0123

125

0

6
2 7

1

0

1. 31

0

3 3
3 4

1

0

1 36
3 7

0
0

0141

1.4 2
0143

0

4
0145

1.4 6
1

0
0

4 7

1561
1
015 3
0

[*]
0

5 2

5 4

1

0155

0
0
0

1 56
5 7

1
1

6 0

1

0

165

0

0167

70

1
1

0
0

0173

175

0

177

[¢)

0i01 00

1

0/0 102

1

0j]0 104

1

0]0 1 06

0j01 20

0f0 12 2

1

o0fo0 12 4

0j]0 130

1

0]0 1 3 2

4]

1

0

1

1

0j]0o1 50

1

0

1

1

0

0/0 16 2

1

0

0|0 17 2

1

0{0 17 4

0|0 176

0
0

1

0]J]o0jo 1

0

0

0

0j0]0 1

0

0

1

0| 0f0 16 4

1

1

0

1

0]0

0

1

0

0

0

o)

0

o)
0

0O]o

0
0

0

0

o)

0

0

0

0
0

0

0

oo

0|0

0|0

DEC. |Ag Ag A7 Ag Ag Ag Ag A, A Ag

64
65

66
67

68| O

691 0

7010
7

72
73

741 010

75

76
77

78| 0
79

80| 0|0

81

82

83

84

85

86

87

88
89

90| 0
91

92

93

94
95

96
97
98
99
100

101

102
103

104 O
105

106

107

108 0[O
109

10| O

111

112

113

114 0

115

116

117

118

118

1201 O

121

122

123] O

124 O
125

126 O
127
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0401

0403

0405

0407

0

0 41

2
3

0 4 1

0315
6
04 17

04 21

04 2 3

0425

04 2 7

0 431

0 43 3

0 4 35

0 4 3 7

0441

0 4 43

04 45

0 4 47

0 451

045 3

0455

045 7

0 4 6 1

0 4 6 3

0 465

0467

0471

047 3

0475

047 7

1

0]0 402

1

010 4 0 4

1

0]0 406

1

1

0]0 4 1

1

0|0 4 1

1

010420

1

0]0 4 2 2

1

0|0 4 2 4

010 4 26

1

01]0 4 3 2

1

0]0 43 4

1

010 4 3 6

1

00440

1

0 [0 4 4 2

010 4 4 4

1

0]0 4 46

1

1

0 {0 45 2

1

0]0 45 4

1

010 45 6

1

1

00 4 6 2

1

1

0]0 4 6 6

1

1

010 47 2

1

1

0]0 476

1

[*]
1
1

0o

1

[+]

1

0] 010 41 4

1

()

1

1

0] 00 430

1

1

1

0

1

0/ 01]0 46 4

1

0] 0]0 470

[+]

0| 0047 4

[*]

1

1
1

0j|0] OO0 41

o]

1

(o)

0

0[0j 00450

0

[*]

0

1

0{0]|]0jO0f0 460

ojojo
0ojofo

1

0
0

0Ol0f0]j]0jO0Oj0]0O0]JO0O 400

0Ojo0ojojojo

o
0

ojofo

0jlo|o

0jofo

0
0
0
0
0

0jofojojo

oj|ofjo {0

0

0

0

0
0

0

0

0

0
0
0
0

1
1
1
1
1

1
1
1
1
1

1

1

1

1
1
1
1
1
1
1
1

1

1
1
1
1
1

1

1

1
1
1

1

1

1

1

1
1

1
1
1
1

DEC. |Ag Ag Ay Ag Ag Agq Az Az Ay Ag| OCTAL

256 | O

2571 0

258 | O
259 | 0

260 | O
261

262 | 0

263 | 0

264 | O

265 | O

266 | O
267

268 | O
269

270 O
271

2721 0

273 0

2741 0

275 | O

276 | O

277 0

2781 0

279 0

280 | O
281

282

283 | O

284 | O

285| O

286 O

2871 0

288 O

289 0
290

291

292

293 | O

294 O
295

296 | O

2971 0

298| O

299 | 0
300
301

302
303

304

305

306 | O
307

308| 0

309 0

310 0
311

312

313| 0

3141 O
315

316 | O

3171 0

318] 0

319| 0

0301

0303

0305

0307

1

031

0313

4
5
6

0317

031

0321

0323

0325

0327

03 31

0333

0335

0'3 37

03 41

0343

0345

03 47

035 1

0353

0355

0357

0 3 6 1

03 6 3

0365

0367

0371

0373

0375

0377

1

0/0 302

1

00 306

1

0j]0310

1

0f0 312

0|0 3 1

1

00 3 1

1

1

0[/0 322

0]0 3 2 4

1

0|0 326

1

0]03 30

1

0f0 332

1

0[O0 3 3 4

1

0|0 336

1

0/03 40

1

0|03 4 2

00 3 4 4

1

0]0 3 4 6

1

0j03 50

1

0]0 35 2

1

0/0 3 5 6

1

0]0 360

1

0{0 36 2

0|0 3 6 4

1

0]0 3 6 6

1

010 37 2

1

00 37 4

1
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1

1
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0

1

0

1
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0

1
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0
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0
0

1

0
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0

1
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0
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192

193] 0

194 O
195

196 ] 0 | O
197

1981 0

1991 0|10
200
201
202

203 | O

24| 0| O
205

206 0| O
207

208 0| O

209| 0O

2101 0| O

211

212

213

2141 0
215

216
217

2181 O

2191 0

220 0
221

222
223

224 0
225

226 | 0
227

2281 0| 0

229 | 0
230

231

2321 0

233 0] 0

234| 0
235

236| O

2371 0

238 0| O

239| 0
240

241

242

243| 0
244

245

246 01 O

2471 0

2481 0| O

2491 0| O

250 0| O
251

2521 0|0
253

2541 0| O
255
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384
385

386
387

388 | 0

389 | 0

390 | O
391
392
393

394 | O
395
396

397
398

399 | O

400 | O

401

402

403

404

405

406

407

408

409

410 O
411

412

413

414
415

416

417

418

419

420 | O
421

422

423

424 | O
425

426 | O
427

428
429 | O

430 | O
431

432
433
434 | O

435
436

437
438 | O

439 | 0

440

441

442

443

444

445

446 | O

447

OCTAL
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056507

1
2
3

05 1

1

051

5
6

05 1
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05 21

05 23

065265
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0535

05 37

05 41

0543

0545

05 47

1
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1
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1
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1

0105 26
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1
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1
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1
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1
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1
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1
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0
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0
1
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320 | 0
321
322

323

324 | O
325

326
327

328 | O

329 | O

330 | 0
331
332
333

334 | 0
335
336
337
338
339

340
341
342

343 ]| 0
344

345

346 | O
347

348

349

350
351
352
353
354
355
356
357

358 | O
359

360

361

362
363

364 | 0
365

366

367 | 0

368 | O

369 | 0

3701 O
371

372

373

374 | O
375
376

3771 0

378 | O

379 | O
380

381

382
383
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517
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529

530
531

632

533

534
535
536
537

538
539

540

541

542
543

544

545
546
547
548
549
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551

552
553

554
555
556
557
558
559
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562
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564
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566
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569
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571
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575
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0703

0705
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1
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1
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1
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450 | 0
451
452
453

454 | 0
455
456
457

458 | O

459 | 0

460 | O
461
462
463
464
465

466
467

468 | O
469

470 | 0
471

472

473

474
475

476
477

478
479

480 | O
481

482
483
484

485

486 | O
487
488

489

490 | O
491

492
493

494
495
496
497
498
499

500

501

502
503
504

505

506

507

| 509

[ 5100
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1200
1201

2 02
1203
1 20 4
1205
1206
1207

1

2 1 4

1

220

1

22 2
2 23
1.2 2 4

1
1

2 25
1226

2 27

1
1

230
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1

2 3 4
235
2 3 6

2 37
2 40
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2 45
2 4 6

1

1
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2 4 7
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2 65 2
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25 4
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2 5 6
2 5 7

1
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1

2 60
12 6 1
1.2 6 2
1.2 6 3

1

2 6 4
2 6 5
2 6 6

1
1
1
1

2 6 7
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1
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1
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0

0

0
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0

ojo

0jl]0] 0

0o
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641

661

663

668
669

671

672

688

692

695

696

698

1.3 7

1
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1

1.7

1

o0jo0f|o0

oj o0

0O[fo0j]oO]O

0

0

1

576
577
578

DEC. | Ag Ag Ay Ag Ag Ag Ag A, A Ag| OCTAL

579
580
581
582
583
584
585
586
587
588
589
590

591

592

593

594
595
596

597
598

599

600

601

602

603

605

606

607

608

609
610
611

612

614
615

616
617
618

619

620
621

622
623

624
625
626
627
628

629
630

631

632
633

634
635
636

637
638

639
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F10145A

16x4 REGISTER FILE (RAM)
F10K-VOLTAGE COMPENSATED ECL

GENERAL DESCRIPTION — The F10145A is a high speed 64-bit Random Access
Memory organized as a 16-word by 4-bit array. External logic requirements are mini-
mized by internal address decoding, while memory expansion and data bussing are 0 9 7 6 5 4 11 1z
facilitated by the output disabling features of the Chip Select (CS) and Write Enable

(WE) inputs. I l I ‘

A HIGH signal on CcS prevents read and write operations and forces the outputs to the 3I— o c:° A1 Az A3 Po 01 B2 03

LOW state. When CS is LOW, the WE input controls chip operations. AHIGH signalon
WE disables the Data input (D) buffers and enables readout from the memory location

LOGIC SYMBOL

determined by the Address (Ap) inputs. A LOW signal on WE forces the Qp, outputs o di a; a3

LOW and allows data on the D, inputs to be stored in the addressed location. Data exits [ ’

in the same logical sense as presented at the data inputs, /.e., the memory is non-

inverting. 2 1 1514

Vee = Pin 16, Vge = Pin 8

CONNECTION DIAGRAM

® READ ACCESS TIME — 7 ns TYP DIP (TOP VIEW)

® 50 kQ INPUT PULL-DOWN RESISTORS

® OUTPUTS CAN BE WIRED-OR FOR EASY MEMORY EXPANSION

® CHIP SELECT ACCESS TIME — 4 ns TYP

® VOLTAGE COMPENSATED, INSENSITIVE TO POWER SUPPLY VARIATIONS

® FULLY COMPATIBLE WITH ALL 10,000 SERIES ECL

PIN NAMES
cs Chip Select
An Address Lines
D, Data Input Lines
WE Write Enable
Qp Data Output Lines
LOGIC DIAGRAM .0o 0y Dy D3

0 WE
DATA BUFFERS =

40

16-WORD X 4-8IT
MEMORY CELL
ARRAY

DECODER ADDRESS
a DRIVERS DECODER
2

Ay — ] —

»

Otng BUFFERS

Vee = Pin 16
Vgg = Pin 8
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FAIRCHILD ECL * F10145A

DC CHARACTERISTICS: Vgg = -5.2 V, Ve = GND

LIMITS
SYM HARACTERISTI
BOL C CTERISTIC 8 P yy UNITS | Tp CONDITIONS
VoH Output Voltage HIGH -1000 -840 mV 0°C
-960 -810 25°C
-900 -720 75°C| Vin = ViHA O ViLg
VoL Output Voltage LOW -1870 -1665 mV 0°C
-1850 -1650 25°C
-1830 -1625 75°C Loading is
VOHC Output Voltage HIGH -1020 mv 0°C 509 to -2V
-980 25°C
-920 75°C | ViN =ViHB o ViLa
VoLc Output Voltage LOW -1645 mvV 0°C
-1630 25°C
-1605 75°C
ViH Input Voltage HIGH -1145 -840 mV 0°C | Guaranteed Input Voltage HIGH for
-1105 -810 25°C | All Inputs
-1045 -720 75°C
ViL Input Voltage LOW -1870 -1490 | mV 0°C | Guaranteed Input Voltage LOW for
-1850 -1475 25°C | Ail Inputs
-1830 -1450 75¢C
hH Input Current HIGH pPA 25°C| VinN = ViHA
Pins 3,6,7,9, 10 200
Pins 4,5,11,12,13 220
e Input Current LOW 0.5 pA 25°C| VN = ViLs
133 Supply Current -130 -100 mA 25°C | Inputs and Outputs Open
AC CHARACTERISTICS: Vg = -5.2 V, Ty = 25°C
- L
SYMBOL CHARACTERISTIC LIMITS UNITS CONDITIONS
B TYP A
Access/Recovery Times
tacs Chip Select Access 3.0 45 6.0 ns Figures 1, 3
trcs Chip Select Recovery 3.0 45 6.0 ns
tAA Address Access 45 6.5 9.0 ns
Write Times
Set-Up
twsD Data 45 3.0 ns
twscs Chip Select 45 25 ns
tWSA Address 35 1.5 ns Figures 1, 2a
Hold
tWHD Data -1.0 -25 ns
tWHCS Chip Select 05 0.0 ns
'WHA Address 1.0 -1.0 ns
twR Write Recovery Time 30 45 6.0 ns Figures 1, 3
tws Write Disable Time 3.0 45 6.0 ns
tw Write Pulse Width, Min 40 2.5 ns Figures 1, 2a
tcs Chip Select Pulse Width, Min 40 25 ns
Select Times
Set-Up
tcso- Data 4.5 3.0 ns
tcsw Write Enable 45 25 ns
tcsA Address 35 1.5 ns Figures 1, 2b
Hold
‘CHD Data -1.0 -2.5 ns
tcHW Write Enable 0.5 0.0 ns
tCHA Address 1.0 -1.0 ns
Transition Times
LH 20% to 80% 1.5 25 39 ns Figures 1, 3
tTHL 80% to 20% 15 25 39 ns
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FAIRCHILD ECL  F10145A

SWITCHING CIRCUIT AND WAVEFORMS

Fig. 1

INPUT PULSE(S)

ANV — — — —

vee S = = = 20%
Q 031V \
|

tr=1%=20+02ns

L, and L, = equal length 50 2 impedance lines
Ry = 50 2 termination of scope

= . e C = Jig and stray capacitance < 5.0 pF
11V - HIGH o Secou(.;h\rl\g 0. 17 uzFofr\(;m gnd to Vgg and Ve
Im We cc1” Ycc2 ™ &
I— Vgg = -32V
= l Open input = LOW
VEE
*ONE OR MORE GENERATORS,
AS REQUIRED
Fig. 2. WRITE MODES
2a.- WRITE ENABLE STROBE 2b. CHIP SELECT STROBE
ADDRESS AND Dy SET-UP AND HOLD TIMES (CS = LOW) ADDRESS AND Djn SET-UP AND HOLD TIMES (WE = LOW)
T )T \ \ "~
ADDRESS \ / ADDRESS \ /
/ /
\ / N /
—| tWSA |e— —»| IWHA |*— —»| tCSA |e— —»| ICHA |=—
WE Ccs
‘CHD -
===
D /
DIN N /
S /
CHIP SELECT SET-UP AND HOLD TIMES WRITE ENABLE SET-UP AND HOLD TIMES, TS PULSE WIDTH2
cs 5 WE
icsw > ICHW -
,‘ twscs —»| tWHCS |*—
WE cs

14——— tcg—»

|<————(w —




FAIRCHILD ECL ¢ F10145A

WAVEFORMS (Cont'd)

Fig. 3. READ MODES

ADDRESS INPUT TO DATA OUTPUT (WE = HIGH, CS = LOW)
ADDRESS ACCESS TIME

ADDRESS \

Dout

CHIP SELECT INPUT TO DATA OUTPUT (WE = HIGH)
CHIP SELECT ACCESS AND RECOVERY TIMES

-~ 1ACS ‘4——' -

RCS ‘* .
|

Dout

WRITE ENABLE INPUT TO DATA OUTPUT (CS = LOW)
WARITE RECOVERY. DISABLE TIMES

~ -—»[ WR |- »] ws |e-—

Dour
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ECL ISOPLANAR MEMORY F10405
128x1-BIT FULLY DECODED RANDOM ACCESS MEMORY

FAIRCHILD VOLTAGE COMPENSATED ECL

GENERAL DESCRIPTION - The F10405 is a 128-bit Read/Write Random Access Mem-
ory, organized 128 words by one bit. It has typical access time of 12 nsand is designed
for high speed scratch pad, control and buffer storage applications. It is fully compatible
with F10K voltage compensated ECL and is usable with fully compensated FO5K -ECL
and uncompensated 10,000 ECL.

The F10405 has full address decoding on chip, separate Data In and non-inverted Data
Out lines and three active LOW Chip Select lines.

LOGIC SYMBOL-

12

WE

The F10405 is packaged in the hermetic ceramic 16-pin dual in-line package and specified

for operation over the temperature range 0°C to 75°C. e, £10405
5—A3

e FULLY COMPATIBLE WITH F10K ECL i__— ';:

e READ ACCESS TIME —12ns TYP 10— Ag oour

e 50 k&2 INPUT PULL DOWN RESISTORS ON CHIP SELECT ]

e USABLE WITH F95K AND UNCOMPENSATED 10,000 ECL ®

e OUTPUTS CAN BE WIRED-OR FOR EASY MEMORY EXPANSION
e CHIP SELECT ACCESS TIME — 5ns TYP

Vece = GND (Pins 1 and 16)
E =

Vg —5.2 V(Pin 8)
PIN NAMES
CS1, CSp, CS3  Chip Select Inputs
An Address Inputs
DIN Data Input CONNECTION DIAGRAM
DouT Data Output DIP (TOP VIEW)
WE Write Enable Input

LOGIC DIAGRAM

s a7 e ves

A ke woro a [ 2 s ] D_ou‘r
:Z‘Z DECODER MK ul] &,
Ay E 4 13 :] CS;
A s 12 [] we
a]s n[Jow
as 7 0[] As
o VEE [: 8 9 CS3

Ve =Pins 1 and 16
VEg =Pin 8

O = Pin Numbers
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FAIRCHILD ECL ISOPLANAR MEMORY . F10405

FUNCTIONAL DESCRIPTION — The F10405 is a fully decoded read/write random access ECL memory, organized 128 words by one bit. The
desired word is selected by a 7-bit address (A0 to A6).

The Chip Selects and Write Enable are active LOW. Three Chip Selects are provided for memory expansion. This permits memory array
expansion up to 1024 words with the 9538 decoder. For larger memories, the third Chip Select line permits the decoding of Chip Select, CS,
from the address without affecting system performance.

The read and write operations are controlled by the state of the active LOW Write Enable, WE (pin 12). With WE held LOW, and the chip
selected, the data at Djp is written into the addressed location. To Read, WE is held HIGH, and the chip is selected. Data in the addressed
location is presented at Doyt and is read out non-inverted. The Doyt is LOW except when reading a stored HIGH.

Open emitter outputs are provided on the F10405 to allow maximum flexibility in output wired-OR connections for memory expansion.

A write operation may be performed with the write puise applied to one of the Chip Select inputs. The two other Chip Selects and the Write
Enable must be LOW.
TABLE 1 — TRUTH TABLE

INPUT OUTPUT MODE
(-:_5-1 C—S-Q @3 W_é DIN
M L = LOW Voltage Levels = -1.7 V
X X H X X L NOT SELECTED H = HIGH Voltage Levels = -0.9 V
L L L L L L WRITE “0" (Nominal values)
L L L L H L WRITE “1" X = Don’t Care
L L L H X DouT READ *One or more Chip Selects HIGH

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
VEgE Pin Potential to Ground Pin -7.0V to+05V
Input Voltage (dc) VEE to +0.5 V

Output Current (dc Output HIGH) -30 mA to +0.1 mA

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vgg) AMBIENT TEMPERATURE
MIN TYP MAX Note 4
-5.46 V 52V —-4.94 Vv 0°C to +75°C

DC CHARACTERISTICS: Vgg = —5.2V, Vo = GND (Notes 1-4)

LIMITS (Note 6)
SYMBOL CHARACTERISTIC B vp Py UNITS CONDITIONS
VOH Output Voltage HIGH —-1000 -840 mv 0°c
—-960 —-810 +25°C
—-900 -720 +75°C
S VIN = ViHA Or VL
VoL Output Voltage LOW -1870 —1665 mV ocC N B
-1850 —1650 +25°C
-1830 -1625 +75°C Loading is
VOHC Output Voltage HIGH -1020 mV .0°C 50 2 to —2.0V
~980 +25°C
-920 +75°C v v v
= VIHB Or VILA
VoLc Output Voltage LOW —-1645 | mVv oc | N 8
—-1630 +25°C
—1605 +75°C
ViH Input Voltage HIGH -1145 -840 mv o°c Guaranteed Input Voltage
-1105 -810 +25°C HIGH for All Inputs
-1045 —720 +75°C
ViL Input Voltage LOW -1870 —1490 mV o°c Guaranteed Input Voltage
-1850 -1475 +25°C LOW for All Inputs
-1830 —1450 +75°C
hH Input Current HIGH 200 uA 0to +75°C VIN = VIHA
UTH Input Current LOW 0.5 160 uA +25°C VIN=ViLB
(Chip Selects)
lge Power Supply Current -90 mA +25°C Inputs and Output Open
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FAIRCHILD ECL ISOPLANAR MEMORY « F10405

AC CHARACTERISTICS: Vgg = -5.2V +5%, Output Load = 5022, 10 pF to -2.0V, Tp =0°C to +75°C (Note 4)

LIMITS
SYMBOL PARAMETER MIN J;ep s MAX UNITS CONDITIONS
READ MODE
tACS Chip Select Access Time 5 8 ns Fig. 1a & b Measured at 50%
tRCS Chip Select Recovery Time 5 8 ns of Input to 50% of Output
tAA Address Access Time (Note 5) 12 15 ns
WRITE MODE
tw Write Pulse Width 8 6 ns twsA =4 ns
twsD Data Set-up Time Prior to Write 4 3 ns
tWHD Data Hold Time After Write 3 0 ns Fig. 2 Measured at 50% of
tWSA Address Set-up Time 4 3 ns tw=8ns Input to Valid Output
tWHA Address Hold Time 3 2 ns
twscs Chip Select Set-up Time 4 3 ns
tWHCS Chip Select Hold Time 3 2 ns
tws Write Disable Time 6 9 ns
tWR Write Recovery Time 6 10 ns
RISE AND FALL TIME
t, Output Rise Time 3 as M y 20% &
tf Output Fall Time 3 ns 80% points. (Fig. 1a)
CAPACITANCE
CIN Input Lead Capacitance 4 5 pF
CouTt Output Lead Capacitance 7 8 pF
NOTES:
1. Conditions for testing not shown in the tables are chosen to guarantee operation under ‘‘worst case’’ conditions.
2. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the temperature

3.
4. Guaranteed with transverse air flow exceeding 400 linear F. P. M. and a two minute warm-up period.

extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.
Typical values are at VFE= —-5.2V, +25°C, and maximum loading.

Thermal resistance values of the package are:

0,3 (Junction to Ambient) = 90°C/Watt (still air)

6 (Junction to Ambient) = 50°C/Watt (at 400 F. P. M. air flow)

03¢ (Junction to Case) = 25°C/Watt

The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern.

DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET.

The symbols and terms used in this data sheet have been chosen to agree with the latest standards of the Electronics Industries Association
and the International Electrotechnical Commission. The relative values of the specified conditions and limits will be referenced to an
algebraic scale. The extremities of the scale are:

‘““A’’ the value closest to positive infinity.

‘B’ the value closest to negative infinity.

AC TEST LOAD AND WAVEFORM

LOADING CONDITIONS INPUT LEVELS

20V

—

1 16

F10405 15

CL
_E——i R'I All Timing Measurements Referenced to 50% of Input Levels
0.01 uF I 32V CL = 10pF including Jig and Stray Capacitance

= RL=50Q t0-2.0V
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FAIRCHILD ECL ISOPLANAR MEMORY « F10405

READ MODE PROPAGATION DELAY
FROM CHIP SELECT

Fig. 1a

READ MODE PROPAGATION DELAY
FROM ADDRESS

\/

ADDRESS 50%

- tAA {

ViHB

Dout
ViLa

Fig. 1b

WRITE MODE

G oo N /
ADDRESS 50%>< — e e — R
. i

.

OIN 50% - - — |

e v

(= tWHD

N/ |

we R
§ ; - WHA
[~ tWSD = ‘
- WSA———— e W e tWHCS -
—— — ——— — —— — v '
Dout tWSCS 50% - —— e — — — — — 50%

Fig. 2
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ECL ISOPLANAR MEMORY F10410
256x1-BIT FULLY DECODED RANDOM ACCESS MEMORY

FAIRCHILD VOLTAGE COMPENSATED ECL

GENERAL DESCRIPTION - The F10410 is a 256-bit Read/Write Random Access Mem-
ory, organized 256 words by one bit. It has typical access time of 18 nsand is designed
for high speed scratch pad, control and buffer storage applications. The device includes
full address decoding on the chip, has separate Data In and non-inverted Data Out lines,
and has three active LOW Chip Select lines.

The F10410 is compatible with the F10K and uncompensated 10K ECL families and in-
cludes on-chip voltage compensation for improved noise margin. The device is packaged
in the hermetic ceramic 16-pin dual in-line package and specified for operation over the
temperature range 0°C to 75°C.

e COMPATIBLE WITH F10K AND UNCOMPENSATED ECL LOGIC
® READ ACCESS TIME — 18 ns TYP
® CHIP SELECT ACCESS TIME — 7 ns TYP
® POWER DISSIPATION — 1.8 mW/BIT
® 50 k{2 INPUT PULL-DOWN RESISTORS ON CHIP SELECT
® QUTPUTS CAN BE WIRED-OR FOR EASY MEMORY EXPANSION
e POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE
® ORGANIZED — 256 WORDS X 1 BIT
PIN NAMES

€Sy, CSy, CS3 Chip Select Inputs

Ap - A7 Address Inputs

DiN Data Input

DouT Data Output

WE Write Enable Input

LOGIC sYmBOL

567 13 14

1—fAg CS1-3 OIN WE

22— A

3—a,

a—q A
3 F10410

9— A,

10— Asg

11— ag

12— A7 Dout

15

Vee = PIN 16
VEg =PIN 8

LOGIC DIAGRAM

X ADDRESS AORD
DECODER DHIVER

5 Doyt 19

‘\"‘\
;
S
i

R

|

I I Wi
WE 14
SENGE AP
& 1
AHITE DRIVER Wo
' 0
o d
VECODER P ~Q
¥ ADDRESS
‘4] “‘»l “tl"[ Vce = PIN 16
V1 R BN B P)
1ol vz VeEg =PIN 8

(O=PIN NUMBERS

CONNECTION DIAGRAM
DIP(TOP VIEW)

Ao ~ e [Jvee
a2 18 Joour
a2 [ u[Jwe
as[4 3 Jow
& [s 12 :]A7
s, E 6 n ]As
&3 [ Jas
Vee E 8 9L JA4
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ECL ISOPLANAR MEMORY « F10410

FUNCTIONAL DESCRIPTION — The F10410 is a fully decoded 256-bit Read/Write Random Access Memory, organized 256 words by one bit.
Word selection is achieved by means of an 8-bit address Ag to Aq.

The active LOW Chip Select inputs are provided for increased logic flexibility. This permits memory array expansion up to 2048 words with the
10161 decoder. For larger memories, the fast chip select time permits the decoding of Chip Select, CS, from the address without affecting
system performance.

The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 14). With WE held LOW, and the chip
selected, the data at Dy is written into the addressed location. To read, WE is held HIGH, and the chip selected. Data in the addressed location
is presented at Doy and is read out non-inverted. The DoyT is LOW except when reading a stored HIGH.

Open emitter outputs are provided on the F10410 to allow maximum flexibility in output wired-OR connection for memory expansion.

TABLE 1 - TRUTH TABLE

INPUT OUTPUT MODE
CS; | CS; | CS3 | We | by

X X * X X L NOT SELECTED
L L L L L L WRITE 0" NOTE:

e L = LOW Voltage Levels = —1.7 V
L L L L H L WRITE “1 H = HIGH Voltage Levels = —0.9 V
L L L H X DouT READ (Nominal Values)

X = Don’t Care

*One or more Chip Selects HIGH

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to 150°C
Temperature (Ambient) Under Bias —55°C to 125°C
VEgEg Pin Potential to Ground Pin —7.0Vto+0.5V
Input Voltage (dc) VEg to +0.5 V
Output Current (dc Output HIGH) —30 mA to +0.1 mA

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vgg) AMBIENT TEMPERATURE
MIN TYP MAX Note 4
-5.46 V 5.2V -4.94 V 0°C to 75°C
DC CHARACTERISTICS: Vgg = -5.2 V, Output Load = 50 2 to 2.0 V, Ta = 0°C to 75°C (Note 4)
B TYP A
SYMBOL CHARACTERISTIC LIMIT |(Note 3)| LimiT | UNITS CONDITIONS
VOH Output HIGH Voltage -1000 .| —840 mv 0°C
-960 —-810 +25°C
-900 —-720 +75°C
- VIN=V or V
VoL Output LOW Voltage | -1870 -1665 | mv o°c IN=YIHA OTYILB
-1850 -1650 +25°C
-1830 -1625 +75°C Loading is
VOHC Output HIGH Voltage -1020 mvV o°C 50 2 t0 2.0 V
- -980 +25°C
-920 +75°C v v v
IN =ViHBOor ViLA
VoLc Output LOW Voltage -1645 mV o0°C
- -1630 +25°C
-1605 +75°C
ViH Input HIGH Voltage -1145 -840 mV 0°C Guaranteed Input Voltage
-1105 -810 +25°C HIGH for All Inputs
-1045 -720 +75°C
ViL Input LOW Voltage -1870 -1490 mV 0°c Guaranteed Inpui Voltage
-1850 -1475 +25°C LOW for All Inputs
-1830 -1450 +75°C
WH Input HIGH Current 220 kA 0to +75°C VIN = VIHA
m Input LOW Current (CS) 05 170 uA +25°C VIN = ViLB
All Others -50
lee Power Supply Current -85 mA +75°C All Inputs and Outputs Open
(Pin 8) -130 -95 mA o°c
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FAIRCHILD ECL ISOPLANAR MEMORY e« F10410

AC CHARACTERISTICS: Vgg = —5.2V +5%, Output Load =50 £2,30 pF to =2.0 V, Ta = 0°C to 75°C (Note 4)

MIN TYP MAX
SYMBOL PARAMETER LIMIT |(Note 3)| LIMIT UNITS CONDITIONS
READ MODE
tACS Chip Select Access Time 7 12 ns Fig. 1a & b Measured at 50%
tRCS Chip Select Recovery Time 7 12 ns of Input to Valid Output
tAA Address Access Time 18 30 ns (VipA for VoL or ViHB
for VoH). Note 5.
WRITE MODE
tw Write Pulse Width 25 15 ns twsa =8 ns
tWSD Data Set-up Time Prior to Write 5 3 ns
tWHD Data Hold Time After Write 5 3 ns
tWSA Address Set-up Time 8 5 ns tw =25 ns  Fig. 2 Measured at 50% of
tWHA Address Hold Time 5 0 ns Input to Valid Output
tWsCcs Chip Select Set-up Time 5 3 ns (ViLA for Vg or
tWHCS Chip Select Hold Time 5 3 ns ViHg for Von)
tws Write Disable Time 3 7 ns
tWR Write Recovery Time 8 20 ns
RISE AND FALL TIME
ty Output Rise Time 5 ns Measured between 20% &
tf Output Fall Time 1 5 ns 80% points. (Fig. 1a)
CAPACITANCE .
CiNn Input Lead Capacitance 4 5 pF Measure Wl(h °
. Pulse Technique
CouT Output Lead Capacitance 7 8 pF
NOTES:

“1. Conditions for testing, not shown in the tables are chosen to guarantee operation under "‘worst case’’ conditions.

2. The specified limits represent the ‘’worst case’’ value for the parameter. Since these ‘“worst case’’ values normally occur at the temperature
extremes, additional noise immunity and guard banding can Be achieved by decreasing the al(_lowable system operating ranges.

3. Typical values are at Vgg = —5.2 V, Tp = +25°C and maximum loading.

4. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and two minute warm up period. Typical thermal resistance values of the

package are:

0 4a (Junction to Ambient) = 90°C/Watt (still air)

63 (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air flow)

6 ¢ (Junction to Case) = 25°C/Watt

The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern.

DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET:

The symbols and terms used in this data sheet have been chosen to agree with the latest standards of the Electronics Industries Association

and the international Electrotechnical Commission. The relative values of the specified conditions and limits will be referenced to an

algebraic scale. The extremities of the scale are:

*A’" the value closest to positive infinity.

‘’B’* the value closest to negative infinity.

oo

AC TEST LOAD AND WAVEFORMS

LOADING CONDITIONS INPUT LEVELS

GND

16

SE—

I—-—tr
F10410 1 tr - tf- 2.5 ns TYP '

All Timing Measurements Referenced to 50% of Input Levels
C| = 30 pF including Jig and Stray Capacitance
R_=50Qto—2.0V
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FAIRCHILD ECL ISOPLANAR MEMORY « F10410

READ MODE PROPAGATION DELAY
FROM CHIP SELECT

READ MODE PROFAGATION DELAY
FROM ADDRESS

ADDRESS 50%
—tAA ———>
Vine
Dout
ViLA
Fig. 1b
N
WRITE MODE
cs
50% —\— - - _ /
|
ADDRESS 50% IR ~ .
PR P — V— R
\ / |
OIN 50% Y— |
twuo—! ;
—\ 1
WE | 50% }
twsD -~ WHA
- - ]

}_ e w- e twHCS——
oc . | ViHs
Dour le———twscs .

ViLA
._Atws_,’ - —twR S

Fig. 2
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FAIRCHILD ECL ISOPLANAR MEMORY « F10410

BUARD
naBLE

4096 WORD X N-BIT SYSTEM

TO ALL 95410 ADDRESS AND WE !
a— .
TE cs 99410 Pinfm —
T J—

Sout
1 - L

U

ROW 0

ROW 1

:
;

oy H 3o K-
‘

1 L |

TO CHIP SELECT

ROWS 3 THR J 13

| T

9538

:
F

- | row s

Oouro
0
o 'ouT!

’ i E‘_‘) | |eowie
20v

— Oourn
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ECL ISOPLANAR MEMORY F10411
256x1—BIT FULLY DECODED RANDOM ACCESS MEMORY

FAIRCHILD VOLTAGE COMPENSATED ECL

GENERAL DESCRIPTION — The F10411 is a low voltage 256-bit Read/Write Ran-
dom Access Memory, organized 256 words by one bit. It has a 20 ns typical access time
and is designed for high speed scratchpad, control and buffer storage applications. The
device includes full address decoding on the chip, has separate Data In and non-inverted
Data Out lines, and has three active LOW Chip Select lines.

The F10411 is compatible with the F10K and uncompensated 10K ECL families and
includes on-chip voltage compensation for improved noise margin. The device is pack-
aged in the hermetic ceramic 16-pin dual in-line package and specified for operation
over the temperature range 0°C to 75°C.

OPERATES WITH REDUCED POWER SUPPLY VOLTAGE

READ ACCESS TIME - 20 ns TYP

CHIP SELECT ACCESS TIME - 7 ns TYP

POWER DISSIPATION - 1.4 mW/BIT TYP

50 kQ2 INPUT PULL-DOWN RESISTORS ON CHIP SELECT

OUTPUTS CAN BE WIRED-OR.FOR EASY MEMORY EXPANSION
POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE
ORGANIZED 256 WORDS X 1 BIT

PIN NAMES

@1 - ﬁ:; Chip Select Inputs

Ag — Ay Address Inputs
DIN Data Input
DouTt Data Output

* WE Write Enable Input

LOGIC SYMBOL

567 13 14

1—ag CS O WE

2—f Ay

3 — A2

4—4 A

3 F10411

9—] As

10— Ag

11 ——e Ag

12— A Dout
15
Vee = 16
VEE=8

LOGIC DIAGRAM

X ADDHESS WORD
DECUDER bR

[ L1

o 13

Vee = Pin 16
GND = Pin 8
O = Pin Numbers

CONNECTION DIAGRAM
DIP (TOP VIEW)
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FAIRCHILD ECL ISOPLANAR MEMORY ¢ F10411

FUNCTIONAL DESCRIPTION — The F10411 is a fully decoded 256-bit Read/Write Random Access Memory, organized
256 words by one bit. Word selection is achieved by means of an 8-bit address, Ag thru A7.

The active LOW Chip Select inputs are provided for increased logic flexibility. This permits memory array expansion up to
2048 words with the 10161 decoder. For larger memories, the fast chip select time permits the decoding of Chip Select,
CS, from the address without affecting system performance. '

The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 14). With WE held
LOW, and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH, and the chip se-
lected. Data in the addressed location is presented at Doyt and is read out non-inverted. The DgyT is LOW except when
reading a stored HIGH.

Open emitter outputs are provided on the F10411 to allow maximum flexibility in output wired-OR connection for mem-
ory expansion.

TABLE | - TRUTH TABLE

— — INPUTS — OUTPUT MODE
S, €S2 CS3 WE DN
X X H* X X L Not Selected
L L L L L L Write "0
L L L L H L Write "1
L L L H X DOUT Read

L = LOW Voltage Levels = -1.7 V
H = HIGH Voltage Levels = -0.9 V
(Nominal values)

X = Don't Care

*One or more Chip Selects HIGH

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to 160°C
Temperature (Ambient) Under Bias —55°C to 125°C
Vgg Pin Potential to Ground Pin -7.0Vto +0.5V
Input Voltage (dc) Vgg to +0.5 V
Output Current (dc Output HIGH) -30 mA to +0.1 mA

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vgg) AMBIENT TEMPERATURE
MIN TYP MAX Note 4
-4.46 V -4.25V -4.04 V 0°C to 75°C




FAIRCHILD ECL ISOPLANAR MEMORY -« F10411

DC CHARACTERISTICS: Vgg = —4.25 V, Output Load =50 Q to —2.0 V, Ta = 0°C to 75°C (Note 4)

LIMITS
SYMBOL | CHARACTERISTIC B TYP A UNITS Ta CONDITIONS
LIMIT  |(Note 3) LIMIT
VoH Output HIGH Voltage -1000 —840 mV 0°C
-960 -810 +25°C
-900 -720 +75°C VIN = V|HA or VlLB
VoL Output LOW Voltage -1870 -1605 mV 0°c
—1850 -1590 +25°C
-1830 —1565 +75°C Loading is
50Qto-20V
VoHC | Output HIGH Voltage ~1020 mv o°c ©
-980 +25°C
-920 +75°C | VN = VIHB ©F ViLA
VoLc Output LOW Voltage —1585 mV 0°cC
-1570 +25°C
—1545 +75°C
VIH Input HIGH Voltage -1045 -735 mV 0°C | Guaranteed Input Voltage HIGH for
-1025 -705 +25°C | All Inputs
-1000 -615 +75°C
ViL Input LOW Voltage -1870 —1490 mV 0°C | Guaranteed Input Voltage LOW for
—1850 -1475 +25°C | All Inputs
-1830 —1450 +75°C
m Input HIGH Current 200 HA 0to +75°C | Vi = Viya
he Input LOW Current (CS) 0.5 150 HA +25°C | ViIN = Vs
All Others -50
Power Supply Current -80 mA +75°C
i tput:
Ieg (Pin 8) ~125 | -90 mA o°c All Inputs and Outputs Open

AC CHARACTERISTICS: Vgg =

—4.25 V 5%, Output Load = 50 Q, 30 pF to —2.0 V, Ta = 0°C to 75°C (Note 4)

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
LIMIT | (Note 3) | LIMIT :
READ MODE
tacs Chip Select Access Time 7 12 ns Fig. 1a and b Measured at 50%
trcs Chip Select Recovery Time 7 12 ns of Input to Valid Output
tAA Address Access Time 20 35 ns (Vipa for Vo or Viyg
for VoH) Note 5.
WRITE MODE
tw Write Pulse Width 30 20 ns twsa = 10 ns
twsD Data Set-Up Time Prior to Write| 7 3 ns
tWHD Data Hold Time After Write 7 3 ns
twsA Address Set-Up Time 10 6 ns ty =30 ns Fig. 2 Measured at 50% of
tWHA Address Hold Time 5 0 ns Input to Valid Output
twscs Chip Select Set-Up Time 5 3 ns (Vipa for Vg or
tWHCS Chip Select Hold Time 5 3 ns Vins for Vou!)
tws ; Write Disable Time 3 7 ns
WR Write Recovery Time 9 20 ns
RISE AND FALL TIME
t Output Rise Time 5 ns Measured between 20% and
t Output Fall Time 5 ns 80% points. (Fig. 1a)
CAPACITANCE
Cin Input Load Capacitance 4 5 pF Measure with a
Cout Output Load Capacitance 7 8 pF Puise Technique
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FAIRCHILD ECL ISOPLANAR MEMORY + F10411

NOTES:
1. Conditions for testing, not shown in the tables are chosen to guarantee operation under “"worst case” conditions.
2. The specified limits represent the “worst case’” value for the parameter. Since these “"worst case” values normally occur at the temperature extremes,
additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.
3. Typical values are at Veg = -425V, Ta = +25°C and maximum loading.
4. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and a two minute warm-up period. Typical thermal resistance values of the package are:
8, (Junction to Ambient) = 90°C/ Watt (still air)
aJA (Junction to Ambient) = 50°C ; Watt (at 400 F P.M. air flow)
0JC (Junction to Case) = 25°C/ Watt )
. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern.
. DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET.
The symbols and terms used in this data sheet have been chosen to agree with the lateststandards of the Electronics Industries Association and the

International Electrotechnical Commission. The relative values of the specified conditions and limits will be referenced to an algebraic scale. The extremi-
ties of the scale are:

“A" the value closest to positive infinity.
"B’ the value closest to negative infinity.

[ 4

AC TEST LOAD AND WAVEFORMS

LOADING CONDITIONS INPUT LEVELS

GND 0 — — — —

17V 1’ :

16 . I
4ot 26nstyp
F10411 15
[ Rl Cu All Timing Measurements Referenced to 50% of Input Levels
oot [ C_ = 30 pF including Jig and Stray Capacitance
o = RL=50Qto~-20V
= Vee 2.0v
READ MODE PROPAGATION DELAY READ MODE PROPAGATION DELAY
FROM CHIP SELECT FROM ADDRESS
ADDRESS 50%
Eq—»g"AA ]
Vius
Dout
ViLA
Fig. 1a . Fig. 1b




FAIRCHILD ECL ISOPLANAR MEMORY * F10411

WRITE MODE

& 50% _———— e ———
ADDRESS 50% — o
————— — PP [ Gi—

Oin 50% - - — -
f—WHD-
- A
|- WHA —
TWSD—e{
f-—— TWSA ——— e My - wHCS
—_—— e e e —— ‘
Viue
Dour Wwscs
ViLa
—-— WS f-———— WR ——
Fig. 2

4096-WORD X N-8IT SYSTEM

A) TO ALL £10411 ADDRESS AND WE INPUTS
ypu —_—
Ay—
Ag—
Ag—
Agm—
Ay E
] 5 F10a1) Dingey Cn F10a11 Ui v Froan Uy ROW 0
& =) H
Dyt Juut oyt
| L L
a
]
a 10161
] R [ S D L e
-
Ao
Yout [ oG Loyt
Ay T 1 L
80ARD
ENABLE _@u £10a11 Oin 4 @(\ Fr0a11 1 @u £10a11 Vinf4 | ROW 2
Loyt Juut Dout
L L 1
TOCHIPSELECT [N [N [
INPLTH [} 1 [N}
ROWS 3 THHI 1) [N} 1 |
£1016) -
| cs £10a11 Oin C5 F10a11 Oy C> F10e11 Oinf4 | ROW 10
0
O Ut Ogyr Oout
3 l.—*_
. o T L
o
On —
P_ﬁcs F10411 Ojp = CS Froa11 Oy jd CS #1041 Oy fud | ROW 15
Ogut Doyt Ogyr
T —_— — 4
T Oouto
o doumt
Ry Ry % Ry :
- 2ov " %0uia




ECL ISOPLANAR MEMORY F10415 / F10415A
1024x1-BIT FULLY DECODED RANDOM ACCESS MEMORY

FAIRCHILD VOLTAGE COMPENSATED ECL

GENERAL DESCRIPTION — The F10415 and F10415A are 1024-bit Read/Write Random Access

Memories organized 1024 words by one bit. They are designed for high speed scratch pad, control and LOGIC symBsoOL
buffer storage applications. Both include full address decoding on the chip, have separate Data In
and non-inverted Data Out lines, and active LOW Chip Select lines. They are compatible with F10K
and uncompensated 10K ECL families and include on-chip voltage compensation for improved
noise margin.
14 15 13
The F10415 and F10415A are packaged in a hermetic ceramic 16-pin dual in-line package and are l l i
specified for operation over the temperature range 0°C to 75°C.
2—{ag CS oiN WE
e COMPATIBLE WITH F10K AND UNCOMPENSATED 10K ECL LOGIC R b
e TYPICAL READ ACCESS TIME i
F10415 — 35ns .
F10415A — 25ns ] FroaISFI0015A
e TYPICAL CHIP SELECT ACCESS TIME o—ag
F10415 — 15ns 10— Ay
F10415A — 7ns . 11— Ag
e ORGANIZED 1024 WORDS X 1 BIT ' 12— Ag oour
e OPEN EMITTER OUTPUT FOR EASE OF MEMORY EXPANSION [
e POWER DISSIPATION 0.5 mW/BIT H
e POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE
PIN NAMES Vece = Pin 16
— . Vgg = Pin8
CS Chip Select Input
‘Ag to Ag Address Inputs
Din Data Input
Dout Data Qutput
WE Write Enable Input CONNECTION DIAGRAM

DIP (TOP VIEW)

LOGIC DIAGRAM
ADDRESS woRD
DECODER DRIVER 3 5 L
‘ 1 :1|:>°_ o
SENSE ANPS
. &
WRITE DRIVE RS
ADORESS
DECODER
. NOTE:
Vee = Pin 16 T T T The Flatpak version has the same
Vgg =Pin8 I’ I\"‘ (0 l‘»"’l\”’ pinouts (Connection Diagram) as the
Q = Pin Numbers Ay Ay A Ay Ag Dual In-Line Package.




FAIRCHILD ECL ISOPLANAR MEMORY ¢ F10415/F10415A

FUNCTIONAL DESCRIPTION — The F10415 and F10415A are fully decoded 1024-bit Read/Write Random Access Memories organized 1024
words by one bit. Bit selection is acheived by means of a 10-bit address, Ag to Ag. One Chip Select input is provided for memory array expan-
sion up to 2048 words without the need for external decoding. For larger memories, the fast chip select access time permits the decoding of
Chip Select (CS) from the address without increasing address access time. The read and write operations are controlled by the state of the active
LOW Write Enable (WE). With WE and CS held LOW, the data at Dy is written into the addressed location. To read, WE is held HIGH and CS
held LOW. Data in the specified location is presented at DoyT and is non-inverted.

An unterminated emitter-follower output is provided on the F10415 and F10415A to allow maximum flexibility in output connection. In
many applications such as memory expansion, the outputs of many F10415s or F10415As can be tied together. In other applications the
wired-OR is not used. In either case an external 50 2 pull down resistor to —2 V or an equivalent network must be used to provide a LOW at

the output when it is off. M
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
VEE Pin Potential to Ground Pin —7.0Vto +0.5V
Input Voitage (dc) VEg to +0.5 V
Output Current (dc Output HIGH) —30 mA to +0.1 mA
_ INP_UTS QUTPUT MODE
TABLE 1 — cs w Din OPEN EMITTER L = LOW Voltage Levels = —1.7 V
TRUTH TABLE H X X L NOT SELECTED H = HIGH Voltage Levels=—-0.9 V
L L L L WRITE 0" (Nominal values)
L L H L WRITE 1" X = Don’t Care
L H X Dout READ
GUARANTEED OPERATING RANGES
PART NUMBER SUPPLY VOLTAGE (VEgg) AMBIENT TEMPERATURE
MIN TYP MAX See Note 4
F10415DC,F10415ADC —5.46 V -52V —494 VvV 0°Cto 75°C
DC CHARACTERISTICS: Vgg = —5.2 V, Output Load = 50 2 and 30 pF to —2.0 V, Ta = 0°C to 75°C (Note 4)
B TYP A
SYMBOL CHARACTERISTIC UNITS Ta CONDITIONS
LIMIT |(Note 3)| LimIT
VOoH Output Voltage HIGH -1000 -840 mV 0°C
-960 -810 +25°C
—900 —720 +75°C Vin = V v
VoL Output Voltage LOW | —1870 —1665 | mvV 0°c IN = ViHA or ViLB
-1850 —1650 +25°C
-1830 —1625 +75°C Loading is
VOHC Output Voltage HIGH -1020 mv 0°C 50 2 to —2.0 V
-980 +25°C
—920 +75°C Vin =V v
VoLc Output Voltage LOW ~1645 | mv o°cC IN = ¥IHB OF VILA
—-1630 +25°C
—-1605 +75°C
ViH Input Voltage HIGH —-1145 . -840 mV 0°C Guaranteed Input Voltage HIGH
-1105 -810 +25°C for All Inputs
—-1045 -720 +75°C
ViL Input Voltage LOW -1870 —1490 mV 0°C “Guaranteed Input Voltage LOW
—-1850 —1475 +25°C for All Inputs
—1830 —1450 +75°C
hH Input Current HIGH 220 MA 0to +75°C VIN = VIHA
TS Input Current LOW, CS 0.5 170 kA +25°C VIN = ViLB
- All others -50
IEg Power Supply Current -90 mA +75°C All Inputs and Outputs Open
(Pin 8) —-150 | —105 0°C

NOTES:

1. Conditions for testing, not shown in the tables are chosen to guarantee operation under "‘worst case’’ conditions.

2. The specified Limits represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the temperature
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

3. Typical values are at Vgg = —~5.2 V, Tp = 25°C and maximum loading.

4. Guaranteed with transverse air tlow exceeding 400 linear F.P.M. and 2-minute warm-up period. Typical resistance values of the package are:
834 (Junction to Ambient) = 90°C/Watt (still air)
63 (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air flow)
8¢ ( Junction to Case) = 26°C/Watt

5. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern.

6. DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET:
The symbols and terms used in this data sheet have been chosen to agree with the latest standards of the Electronics Industries Association
and the International Electrotechnical Commission. The relative values of the specified conditions and limits will be referenced to an al-
gebraic scale. The extremities of the scale are: A’’ the value closest to positive infinity, ‘’B’’ the value closest to negative infinity.
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FAIRCHILD ECL ISOPLANAR MEMORY * F10415/F10415A

AC CHARACTERISTICS: Vgg = —5.2 V + 5%, Output Load = 50 €2, 30 pF to ~2.0 V, Tp = 0°C to 75°C

F10415ADC F10415DC
SYMBOL PARAMETER MIN TYP MAX | MIN TYP MAX | UNITS CONDITIONS
(Note 3) (Note 3)

READ MODE Fig 1a & b measured at
tACS Chip Select Access Time 7 10 15 30 ns 50 % of inpur to valid
tRCS Chip Select Recovery Time 7 10 20 35 ns cutput (V|LA for Vo
tAA Address Access Time 25 35 35 60 ns or Viug for Vo)
WRITE MODE
w Write Pulse Width F10415A Fi10415

(to Guarantee writing) 25 20 35 25 ns twsA =8ns  tysa = 20 ns
twsD Data Set-up Time

Prior to Write 5 0 5 0 ns
tWHD Data Hold Time

After Write 5 0 5 o]
tWSA Address Set-up Time F10415A F10415

Prior to Write 8 5 20 15 ns tw =25ns ty =35 ns
TWHA Address Hold Time

After Write 4 1 5 1 ns
twscs  Chip Select Set-up Time

Prior to Write 5 0 5 0 ns Fig. 2 measured
twHCS Chip Select Hold Time at 50 % of input

« After Write 5 0 5 0 ns to valid output
tws Write Disable Time 10 7 30 20 ns (ViLA for Vo or
tWR Write Recovery Time 10 7 30 20 ns ViuB for Von)
RISE TIME AND FALL TIME
ty Output Rise Time 5 5 ns Measured between 20 %
tf Output Fall Time 5 5 ns and 80 % points.
(Fig. 1a)

CAPACITANCE
CiN Input Pin Capacitance 4 5 4 5 pF Measure with a Pulse
CouT Output Pin Capacitance 7 8 7 8 pF Technique

LOADING CONDITIONS

L

INPUT LEVELS

INPUT LEVELS

IRAY

g 250sTYP

All Timing Measurements Referenced to 50% of Input Levels
Cp = 30 pF including Jig and Stray Capacitance

Ry = 50 Q Termination of Scope

READ MODE PROPAGATION DELAY
FROM CHIP SELECT

(&3

CHIP SELECT 50

Lour Ving
DATA OUTPUT

Fig. 1a

READ MODE PROPAGATION DELAY
FROM ADDRESS

bout

Ag  Ag AN
ADDRESS INPUTS

- AA

=
|

7 ViHe
ViLa

Pout
DATA QUTPUT

Fig. 1b
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FAIRCHILD ECL ISOPLANAR MEMORY * F10415/F10415A

WRITE MODE

3 1
CHIP SELECT 50, -
i
| . i
Ao A9 | 50°
ADDRESS INPUTS 1

p—t

o \% |
DATA INPUT 50 - .
X

b 1D o
WE !
WRITE ENABLE 50 -
(5N wHA -
- WS- H
- hwsa i t e WWHCS e -
W Bas e
— — — ————————————————
Sour Vimg
DATA OUTPUT [ !
ViLa !

|—tws —— - WR -

Fig. 2

APPLICATIONS

ol s Froas 4 —0 Oout

ADDRESS LINES TO Al L F10415 OR F 104154
:
C‘_ iE
: :

| | 7 Fi0415A

WE

4096-WORD X 1-BIT SYSTEM
Fig. 3




FAIRCHILD ECL ISOPLANAR MEMORY * F10415/F10415A

APPLICATIONS(Cont'd)

A
Ar— TOALL F104157F 108154 ADDRESS AND WE INPUTS _]
Ay—
2
A U U
3 ! !
Ag—
4
Ay F10415/ F10415 £10415
Ag— F104154 F10415A F104154
Ay 0 O, .
Ay ing X g 3 iy Rowo
Ag—
WE
L L 1
A
F10415/ 10415 F10415
'™ £10161 F10415A F104154 F104158
i H 4 2 = B LR
A
Al
L L L
F10815 Flo41s F10415
BOARD 104154 F10a158 F100158
ENABLE N 1 4 | ——dl¢ o = 2 BN =
L L !
—
TocHipseceet || | [
INPUTS [N i [
ROWS 3 THRU 13
11 ! [
F10161
F10415, F10415 F10415
104154 F104158 104154
N S N v Oinj4 | rowa
0,
Oin
o Y I 1
o
o —_
F10415/ 10415 F10415
F10415A F10415A 104158
Oin - S Oy s O | row s
1 — | ——— S
{ Oouro
o Pount
[ $ nr % ar °
—_——— 2 0V = DouTn

16,384-WORD X n-BIT SYSTEM
Fig. 4
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F100415

ECL ISOPLANAR MEMORY
1024x1-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION — The F100415 is a 1024-bit Read/Write Random Access Memory or-
ganized as 1024 words by one bit per word. Designed for high speed scratchpad, con-
trol and buffer storage applications. The device is specified with a maximum read cycle
time of 35 ns over the commercial temperature and voltage range.

With on-chip voltage and temperature compensation, this memory is compatible with
the F100K and F95K Series of ECL logic.

Other features include full address decoding on chip, separate Data In and non-invert-
ing Data Out lines, and an active LOW Chip Select input.

The F100415 is packaged in a hermetic ceramic 16-pin dual in-line package and is spec-
ified for operation over the 0°C to +85°C temperature range.

LOGIC SYMBOL

2—{ao ©S DN WE
3—a,
a—a,

6—1Aq
7—] As

F100415

9— Ag
10— Ay
11— Ag
12— A9 Doyt

VCC = Pin 16
Vegg ~Pin8

® COMPATIBLE WITH F100K AND F95K ECL LOGIC
® MAXIMUM CYCLE TIME OF 35 ns OVER TEMPERATURE
® OPEN EMITTER OUTPUTS FOR EASE OF MEMORY EXPANSION
® ORGANIZATION - 1024 WORDS X 1 BIT
® POWER DISSIPATION OF 0.5 mW/BIT
PIN NAMES
cs Chip Select Input
Ag to Ag Address Inputs
DN Data Input
Dour Data Qutput
WE Write Enable Input -
LOGIC DIAGRAM
“u@—.
e e,
A3
" 2]
‘ f —_j _SD&'_ DooT
SENSE AMPS - o
& ——‘ E
WRITE DRIVERS 1
i I
® ),
VCC = Pin 16 3:’&:5?;
VEE =Pin8
Q = Pin Numbers lml@'@ )|
Ay Ag Ay Ag Ag

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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F10416 /F100416
ECL ISOPLANAR MEMORY

256x4-BIT PROGRAMMABLE READ ONLY MEMORY

JDESCRIPTION — The F10416 and F100416 are fully decoded high speed 1024-bit
‘ield Programmable Read Only Memories, organized 266 words by four bits. The F10416
s voltage compensated and compatible with 10K ECL families. The 100416 is voltage
ind temperature compensated and compatible with the F100K family. Either device is
:nabled when CS is.LOW. Prior to programming, all outputs are active HIGH in the en-
ibled state. Programmed bits will furnish LOW levels at corresponding outputs. When
rither device is disabled (C_S is HIGH) all outputs are forced LOW.

ADVANCED ISOPLANAR PROCESS

FAST CYCLE TIME - 15 ns TYP

ORGANIZATION - 256 WORDS X 4 BITS

F10K AND UNCOMPENSATED 10K ECL LOGIC - F10416
F100K LOGIC - F100416

CHIP SELECT INPUT PROVIDES EASY MEMORY EXPANSION
OPEN EMITTER OUTPUTS FOR MEMORY EXPANSION
STANDARD 16-PIN DUAL IN-LINE PACKAGE

FULL ADDRESS DECODING ON CHIP

2IN NAMES
cs Chip Select Input
Ap to Ay
04t004

Address Inputs
Data Outputs

LOGIC SYMBOL

13

4

cs
a—4 Ag
22— A4

33—t A2
9— A3
F10416/F100416
10— Ag
66— Ag
5 — Ag
7—1 A7
. 014 02 03 O4q

L1

16 14 12 11

VCP = GND (Read only) = Pin 1
Vcp = +12 V (Programming only) = Pin 1
Vce = GND = Pin 16
Ve= = Pin 8
EE

LOGIC DIAGRAM

. l
SENSE SENSE SENSE SENSE

AMP AmP AMP. AMP.
1 2 3 4

ST SIS

@ L@
@ M 1024-BIT CELL
@Az— 1.0F-32 32x3 ,_D—Oz@
® DECODER MEMORY MATRIX
p—
®s a < x ,\ @
@ >—¢D_°‘®
Az —
N 1.0F-8 cotumn |8 | coumn |8 | coLumn |8 | coLumn
4= becoper SELECT SELECT SELECT SELECT
A7 —
@ss
.

VCP = GND (Read only) = Pin 1
VCP +12 V (Programming only) = Pin 1
Vce = GND = Pin 16

Vgg = Pin 8
O  Pin Numbers

CONNECTION DIAGRAM
DIP (TOP VIEW)

(GND) Vcp J vcc (GND)
Aq ] o,
A2 ] o2
Ao Jcs
Ag [Jos
As :] O4
A7 [] As
VEE :l A3
NOTE:

Ve (Pin 1) is connected to the
Programmer (+12 V) during
programming only.




TTL ISOPLANAR MEMORY 93410 /93410A
256x1-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION — The 93410 and 93410A are high speed 256-bit TTL Random Access
Memories with full decoding on chip. They are organized 256 words by one bit and are
designed for scratchpad, buffer and distributed main memory applications. The devices
have three Chip Select lines to simplify their use in larger memory systems. Address
input pin locations are specifically chosen to permit maximum packaging density and
for ease of PC board layout. An uncommitted collector output is provided to permit
"OR-ties”’ for ease of memory expansion.

© ORGANIZATION - 266 WORDS X 1 BIT

® THREE HIGH SPEED CHIP SELECT INPUTS
® TYPICAL ACCESS TIME

93410A Commercial 35 ns
93410 Commercial 45 ns
93410 Military 45 ns

® NON INVERTED DATA OUTPUT

® ON-CHIP DECODING

® POWER DISSIPATION — 1.8 mW/BIT

® POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE

LOADING
PIN NAMES (Notes a, b)
CS4. CS,, CS3 Chip Select Inputs 0.5 U.L.
Ag — Ay Address Inputs 0.5 U.L.
OIN Data input 0.5 U.L.
Dout Data Output 10U.L
WE Write Enable 05 U.L

NOTES:

a. 1 Unit Load (U.L) = 40 A HIGH/ 1.6 mA LOW

b. 10 U.L. is the output LOW drive factor. An external pull-up resistor is needed to provide HIGH
level drive capability. This output will sink a maximum of 16 mA at VOUT =045 V.

LOGIC DIAGRAM

A w——
Do % @
o Ay —x ADDRESS WORD 16 X 16
DECODER =] pRivER [~ ARRAY
A2 —l MEMORY CELL b
A
o 3 &, 0
cs3

SENSE AMP }40— We @
&
WRITE DRIVER

T =0

DECODER
Y ADDRESS

0

Vcc = Pin 16 TTTT
GND = Pin 8 As As Ag A7
O= Pin Numbers 0000)

LOGIC SYMBOL
765 9 10
cs [} WE
1—ag IN
2— Ay
33— Ay
4 —]
A3 93410.93410A
12— Ag
13— As
14—4 Ag
15— A7
Dout
1"
Vee = 16
GND - 8
CONNECTION DIAGRAM

a0 [
A1E
A2E
a3
& O
&; [
cs3 [

DIP (TOP VIEW)

:I Vee

1 16
2 15 J A7
3 14 :l Ae
4 13 :] As
5 12 :] A4
6 n :Dour

7 o] we

ano [

8 9 DDm

{
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93410/93410A

FUNCTIONAL DESCRIPTION — The 93410/93410A are fully decoded 256-bit Random Access Memories organized
256 words by one bit. Word selection is achieved by means of an 8-bit address, Ag thru A5.

Three Chip Select inputs are provided, two are active LOW (CS; and CSj) and the third active HIGH (CS3) for maximum
logic flexibility. This permits memory array expansion up to 2048 words without the need for additional external decoders.

For larger memories the fast chip select access time permits the decoding of Chip Select, CS, from the Address without in-
creasing address access time.

The read and write operations are controiied by the state of the active LOW Write Enabie, WE (pin 10). With WE heid LOW
and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip selected.
Data in the specified location is presented at Doyt and is non-inverted.

Uncommitted collector outputs are provided to allow maximum flexibility in output connection. In many applications,
such as memory expansion, the outputs of several 93410s or 93410As can be tied together. In other applications the
wired-OR is not used. In either case an external pull-up resistor of R|_ value must be used to provide a HIGH at the output
when it is off. Any value of R_ within the range specified below may be used.

R is in kQ
Ve (MAX) <R < Ve (MIN) —Voy N = number of wired-OR outputs tied together
®F0 8 Y Nlesx) *FO. (003 F.0. = number of TTL Unit Loads (U.L.) driven

Icex = Memory Output Leakage Current in mA
VoH = Required Output HIGH level at Output Node

The minimum value of R_is limited by output current sinking ability. The maximum value of R is determined by the out-
put and input leakage current which must be supplied to hold the output at VoH-

TABLE | - TRUTH TABLE

INPUTS : OUTPUT
CSq CS2 CS3 WE DiN Dout MODE
PIN 5 PIN 6 PIN 7
H X X X X H Not Selected
X H X X X H Not Selected
X X L X X H Not Selected
L L H L L H Write 0"
L L H L H H Write “1”
L L H H X Dour Read data from
addressed location

H = HIGH Voltage Level
L = LOW Voitage Level
X = Don’t Care (HIGH or LOW)

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin -0.5Vto+7.0V
*Input Voltage (dc) —-05Vto+55V
*Input Current (dc) —12 mA to +5.0 mA
**Voltage Applied to Outputs (output HIGH) 0.5V to +5.50 V
Output Current (dc) (Output LOW) +20 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
**Output Current Limit Required.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (Vce)
PART NUMBER cC AMBIENT TEMPERATURE
MIN TYP MAX Note 4
93410XC, 93410AXC 475V 50V 5.25 V 0°Cto +75°C
93410XM 450 V 50V 5.50 V —55°C to +125°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93410/93410A

DC CHARACTERISTICS: Over Operating Temperature Ranges. Notes 1, 2and 3

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN TYP MAX
VoL Output LOW Voltage 03 0.45 v Ve =MIN, IgL = 16 mA
ViH Input HIGH Voltage 20 1.6 v ._Guarameed input logical HIGH
voltage for all inputs.
viL Input LOW Voltage 18 0.85 v Guaranteed input logical LOW
voltage for all inputs.
he Input LOW Current —530 —800 uA Vce =MAX,Viyn=0V
IWH Input HIGH Current 1.0 20 uA Vcc =MAX ,V|y=45V
ICEX Output Leakage Current 1.0 50 LA Vce = MAX ,Voyt =45V
Veco Input Clamp Diode Voltage -10 -1.5 \ Vee = MAX, )y = —10 mA
93410XC 90 135 Ta=+75°C Ve = MAX
e Power Supply 93410AXC 100 140 mA Tao=0°C All inputs grounded
Current 93410XM Q0 135 Ta = +125°C | See Power Supply
100 145 “Tp--55°C vs Temp. Curve
AC CHARACTERISTICS: Over Operating Voltage and Temperature Range
93410AXC 93410XC 93410XM
SYMBOL PARAMETER UNITS | CONDITIONS
MIN TYP MAX |MIN TYP MAX | MIN TYP MAX
READ MODE | DELAY TIMES
tACS Chip Select Access Time 20 25 25 30 25 40 ns See Test Circuit
tRCS Chip Select Recovery Time 20 25 25 35 25 40 ns and Waveforms
tAA Address Access Time 35 45 45 60 45 70 ns Note 5
WRITE MODE| DELAY TIMES
tws Write Disable Time 10 20 35 10 20 40 10 20 50 ns
tWR Write Recovery Time 25 35 25 40 25 50 ns
INPUT TIMING REQUIREMENTS
tw Minimum Write Pulse Width 30 20 30 25 40 25 ns
twsD Data Set-up Time Prior to Write 5 0 5 0 5 0 NS | gee Test Circuit
tWHD Data Hold Time After Write 5 0 5 0 5 0 ns and Waveforms
tWSA Address Set-Up Time 10 0 10 0 10 0 ns | Notes6
tWHA Address Hold Time 5 0 5 o 5 0 ns
twsCs Chip Select Set-up Time 5 0 5 0 5 0 ns
tWHCS Chip Select Hold Time 5 0 5 0 5 0 ns
CiN Input Pin Capacitance 4 5 4 5 4 5 pF .| Measured with a
Cout Output Pin Capacitance 7 8 7 8 7 8 pF pulse technique
NOTES: ‘

1. Conditions for testing, not shown in the Talle, are chosen to guarantee operation unde:

r “worst case” conditions.

2. The specified LIMITS represents the “‘worst case’’ value for the parameters. Since these “worst case” values normally occur at the temperature and sup-

ply voltage extremes,

3. Typical values are at Vee = 50V, TaA= +25°C, and MAX loading.
4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of
a two minute warm-up. Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical
thermal resistance values of the package at maximum temperature are:

[ A (Junction to Ambient) (at 400 fpm air flow) = 50°C / Watt, Ceramic DIP; 65°C /Watt, Plastic DIP; NA, Flatpak.

') A (Junction to Ambient) (still air) = 90°C /Watt, Ceramic DIP; 110°C /Watt, Plastic DIP; NA, Flatpak.
8 ¢ (Junction to Case) = 25°C / Watt, Ceramic DIP; 25°C /Watt, Plastic DIP; 10°C /Watt, Flatpak.

oo

| noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

. The MAX address access time is guaranteed to be the “worst case” bit in the memory using a pseudo random testing pattern.
. tyy measured at tyyga = MIN, tyga measured at tyy, = MIN.




FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93410/93410A

A

fout

YCGRRERT e |

i

A

INPUT CURKENT

OUTPUT CURRENT

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE (OUTPUT HIGH) OUTPUT VOLTAGE (OUTPUT LOW)
10
' || X
Ve B0V . Vee 50V
e RN ‘ /Y
o TA 55 C N < Y
* ] Th 5 C
" : | . V/

] /

JL ST, osbC . 3 SR 55°C
1o I”‘ Taoom e - / A

T 125°C 5
o
15 5
20
o0 10 20 30 10 50 60 01 02 03 04 05 06 07
Vit OUTPUT VOLTAGE  VOLTS VOuT - OUTPUT VOLTAGE VOLTS
NORMALIZED
POWER SUPPLY CURRENT '/ ADDRESS ACCESS TIME
VERSUS TEMPERATURE VERSUS LOAD CAPACITANCE
15 20 T
% L] :

10 2 ! —1

w
z : D,
10 e \\\ ‘ z . .DouT ' / -
"-\( A \m’ "Ji w} ﬁ —ﬁ pd o]
\ 3
T |,
r NG - ) < B S
. © 1 v
H « Dour *
«
T ‘\\ g 74 -t
[
. i NG i o - .
t o |
: ! N ! N 1
A } ; =
1 @
f i ' H o
| ! i i \ z Ve = 5.0V
: i [ o !
0
oo it o0 1 0 50 100 150 200
LOAD CAPACITANCE - pF
INPUT CURRENT VERSUS INPUT CURRENT VERSUS
INPUT VOLTAGE INPUT VOLTAGE
o VERSUS TEMPERATURE VERSUS SUPPLY VOLTAGE
i 05
' Ta 9 ’ Vee 45V
Ta 20 L3 Vee 50V
i [PIRED B
N - 0
& Voo - 55V
< < Vee 45V
05 ; 05 ~vVce 50V
5 Svee 55V
o
@
10 < z 10
l\ i_. 1% 0 i o
N A ot H 5
g
1y N g s
z
20 20
Lo b0 Tpo '25C
P | 25 1
1o 10 e L0 70 90 " 1.0 1.0 30 5.0 7.0 90 "
Vi INPUT VOLTAGE v Ts Viy INPUT VOLTAGE VOLTS
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93410/93410A

AC TEST LOAD AND WAVEFORM

LOADING CONDITION INPUT PULSES

93410/93410A

y
600::3

INCLUDING SCOPE
AND JIG)

J. 300F
T (CAPACITANCE

PROPAGATION DELAY FROM CHIP SELECT

AC WAVEFORMS

READ MODE

PROPAGATION DELAY FROM ADDRESS

Ts; Ts; cs3 AgtoA
CHIP SELECT ADDRESS' 0
'
Ll
'
'
'
Oour !
DATA QUTPLT H
Oout '
DATA QUTPUT ' 0
' '
T 1
' '
' ™ -
' '
(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)
WRITE MODE
sy
€8y csy
CHIP SELECT :
'
' '
' 1
1 1
T T
Agra, ! :
ADDRESS : .
' . 1 Ll
T ' ' s
Ll ' 1 1
' ) ' 1)
T T T T
o ' ' ] '
DATA IN ' ' ' '
' ' 1 ‘
' ' ' ' ' '
T A ' 1 T T
1 Ll 1 1 ' '
' ] ] ! ! ' 1 '
T T Y f w N T T T
WE 1 ' ' ' ' | '
WRITE ENABLE ' ' ' ' ' '
. 1 ' | ' ' '
' ' =twsp = :"'wnoﬁ [} '
: :’-—‘WSA_*""I P——lmu—‘—”l :
v wscs - - WHCS d
' ' ]
Oour ' '
DATA OUTPUT ! '
[ ' ' '
4 ] 1 1
' ! ' '
r=—tws —* re—twR ="

' | ' '
(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)
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TTL ISOPLANAR MEMORY 93411/93411A
256x1—BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION — The 93411 and 93411A are high speed 256-bit TTL Random Access
Memories with full decoding on chip. They are organized 256 words by one bit and are LOGIC sYMBOL
designed for scratchpad, buffer and distributed main memory applications. The devices
have three chip select lines to simplify their use in larger memory systems. Address in-
put pin locations are specifically chosen to permit maximum packaging density and for 345
ease of PC board layout. An uncommitted collector output is provided to permit "OR-

13 12
ties”” for ease of memory expansion.
S
® REPLACEMENT FOR 54,745206 AND EQUIVALENT DEVICES 1 —Jac” on . wE
® ORGANIZATION - 256 WORDS X 1 BIT 2—A
® THREE HIGH SPEED CHIP SELECT INPUTS 14— A
® TYPICAL ACCESS TIME “5 —] A3
93411A Commercial 40 ns 7—{ Ay 93411/834114
93411 Commercial 45 ns 9 —| Ag
93411 Military 45 ns 10— Ag
® ON CHIP DECODING " A
® POWER DISSIPATION - 1.8 mW/BIT g Dout
® POWER DISSIPATION DECREASES WITH TEMPERATURE ?
@® INVERTED DATA OUTPUT 6
LOADING
PlN_NAM_ES _ (Notes a, b)
CSq, CSy, CS3 Chip Select Inputs 0.5 U.L. Vee  Pin16
Apg — Ay Address Inputs 0.5 UL GND  Pin 8
Din Data Input ) ‘ 0.5 U.L.
Dout Data Output 10UL
WE Write Enable 0.5 UL CONNECTION DIAGRAM

DIP (TOP VIEW)
NOTES

a. 1 Unit Load (U.L.) = 40 uA HIGH/ 1.6 mA LOW

b. 10 U.L. is the output LOW drive factor. An external pull-up resistor 1s needed to provide HIGH

level drive capability. This output will sink a maximum of 16 mA at Vg 1 = 145 V. AOE N 16 JVCC
LOGIC DIAGRAM A|E 2 15 :IA3
x o]
sooness o &Os s
™\ —
@ A0 — —1. out 89 &[a 13[Jom
Dar — 16416 — _ .
| — - ARRAY I cs 5 12 Jwe
@rr — MEMORY CELL 4 i%ﬁ;l R 3E ]
@ Ag— = o DOUT: 6 n[Jar
I l As[]7 10[J46
SENSE AP W 94 eno[]8 o[ Jas
WRITE '\“)Hlviii { »
[ NOTE:
DECODER omn@d The Flatpak version has the same
VCC = Pin 16 Y ADDHESS pinouts (Connection Diagram) as the
GND = Pin 8 A'I Ab] AEI A,| Dual In-Line Package.
9.1 10l 1 12

O = Pin Numbers
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93411/93411A

FUNCTIONAL DESCRIPTION — The 93411/93411A are fully decoded 256-bit Random Access Memories organized
256 words by one bit. Word selection is achieved by means of an 8-bit address, Ag thru A7.

Three Chip Select inputs are provided for logic flexibility. For larger memories, the fast chip select access time permits the
decoding of Chip Select, CS, from the address without increasing address access time.

The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 12). With WE held LOW
and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip selected.
Data in the specified location is presented at DoyT-

Uncommitted collector outputs are provided to allow maximum flexibility in output connection. In many applications,
such as memory expansion, the outputs of several 93411s or 93411As can be tied together. In other applications the
wired-OR is not used. In either case an external pull-up resistor of value R must be used to provide a HIGH at the output
when it is off. Any value of R|_ within the range specified below may be used.

Rg is in kQ
VCC(MAX) VcciMIN) = Vo n = number of wired-OR outputs tied together
16-FO. (1.6) SR 1 TF0.(0.04) F.O. = number of TTL Unit Loads (U.L.) driven
-0.(1.6) n(lcex) + F.0. (0. Icex = Memory Output Leakage Current in mA
VoH = Required Output HIGH level at Output Node

The minimum value of R_is limited by output current sinking ability. The maximum value of Ry is determined by the out-
put and input leakage current which must be supplied to hold the output at V.

TABLE | - TRUTH TABLE

INPUTS OUTPUT
s, CS, CS3 WE D 5 MODE
| T

PIN 3 PIN 4 PIN 5 N ou

H X X X X H Not Selected

X H X X X H Not Selected

X X H X X H Not Selected

L L L L L H Write 0"

L L L L H H Write 1"

L L L H X Dout Read inverted data from

addressed location

H = HIGH Voltage Level
L = LOW Voiiage Levei

X = Don’t Care (HIGH or LOW)

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin -05Vto+70V
*Input Voltage (dc) -05Vto+55V
*Input Current (dc) -12 mA to +5.0 mA
**Voltage Applied to Outputs (output HIGH) —0.5 Vto +5.50 V
Output Current (dc) (output LOW) : +20 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
**Output Current Limit Required.

GUARANTEED OPERATING RANGES

PPLY ~
PART NUMBER - SuppL V?';;AGE (Veo —_— TAMBIENT LEO%PERATURE
93411AXC, 93411XC 475 v 50V - 525V 0°C to +75°C
93411 XM 450V 50V 550V —55°C to +125°C
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for h ilable on this product.
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93411/93411A

DC CHARACTERISTICS: Over Operating Temperature Ranges. Notes 1, 2 and 4
LIMITS
SYMBOL PARAMETER T
MIN P MAX UNITS CONDITIONS
(Note 3)
VoL Output LOW Voltage 0.3 0.45 \ Vec =MIN, Ig = 16 mA
Guaranteed Input Logical HIGH
VIH Input HIGH Voltage 20 1.6 \ Voltage for all Inputs
Guaranteed Input Logical LOW
|

ViL nput LOW Voltage 1.5 0.85 Vv Voltage for all Inputs

e Input LOW Current —-530 —-800 MA Vee = MAX, Viy = ov

™ Input HIGH Current 1.0 20 HA Vee = MAX, Viy =45V

IcEx Output Leakage Current 1.0 50 HA Vee = MAX, Voyr = 45V

Veo Input Clamp Diode Voltage -1.0 -15 v Vee = MAX, Ijy = —10 mA

93411XC 90 124 Ta = +75°C Vcc = MAX, WE
Icc Power Supply 93411AXC 100 135 mA Ta =0°C Grounded, all other inputs
Current 93411XM 90 117 Ta = +125°C @ 4.5V, see Power Supply
100 143 Ta =—56°C vs Temp. Curve
AC CHARACTERISTICS: Over Guaranteed Operating Ranges. Notes 1, 2, 4,5, 6
93411AXC 93411XC 93411XM
SYMBOL CHARACTERISTIC MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNITS | CONDITIONS
(Note (Note (Note
3) 3) 3)
READ MODE | DELAY TIMES
tacs Chip Select Time 25 30 25 30 25 | 40 See Test Circuit
tRcs Chip Select Recovery Time 25 25 25 25 25 | 35 ns |and Waveforms
tAA Address Access Time 40 45 45 55 45 | 65 Note 5
WRITE MODE | DELAY TIMES
tws Write Disable Time 10 | 20 35 10 | 20 35 10 | 20 | 45 ns
tWR Write Recovery Time 25 40 25 40 25 50
INPUT TIMING
REQUIREMENTS .
tw Write Pulse Width 40 | 25 40 | 25 50 | 25 See Test Circuit
(to guarantee write) and Waveforms
twsD Data Set-Up Time Prior to Write| O 0 o] 0 (0] 0 Note 6
tWHD Data Hold Time After Write 5 0 5 o 5 o
twsA Address Set-Up Time (o] (o] (] (o] (o) (o] ns
tWHA Address Hold Time 5 (o] 5 (o] 5 o]
twscs Chip Select Set-Up Time 0 (o] 0 0 ] 0
YWHCS Chip Select Hold Time 5 (o] 5 0 5 (o]
C Input Lead Capacitance 4 5 4 4 4 5 F Measured with
Co Output Lead Capacitance 7 8 7 8 7 8 p pulse technique

NOTES:

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions.

2. The specified LIMITS represents the “‘worst case’’ value for the parameters. Since these “worst case” values normally occur at the temperature and sup-
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

3. Typical values are at Vo = 5.0 V. Ty = +25°C, and MAX loading.

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of
a two minute warm-up. Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical
thermal resistance values of the package at maximum temperature are: o

6 JA (Junction to Ambient) (at 400 fpm air flow) = 50°C / Watt, Ceramic DIP; 65°C/Watt, Plastic DIP; NA, Flatpak.
aJA (Junction to Ambient) (still air) = 90°C ; Watt, Ceramic DIP; 110°C/Watt, Plastic DIP; NA, Flatpak.
] JC (Junction to Case) = 25°C ; Watt, Ceramic DIP; 25°C / Watt, Plastic DIP; 10°C/Watt, Flatpak.

5. The MAX address access time is guaranteed to be the “worst case” bit in the memory using a pseudo random testing pattern.

6.ty measured at tyyga = MIN, tyyga measured at iy, = MIN.
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93411/93411A

AC TEST LOAD AND WAVEFORM

LOADING CONDITION INPUT PULSES

93411 93311A

Vee ALL INPUT PULSES
300¢2
<
Dout
< L
™ -
600..:, = 300F
(CAPACITANCE
INCLUDING SCOPE .
AND JIG) . . 1 '

AC WAVEFORMS

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)

READ MODE
PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS
TSt Cs2  cs3 A A
CHIP SELECT ADDRESS A
1
:
Sour :
DATA OLTPLT . )
Dout '
DATA OUTPUT ' Xﬁ
' '
l

cs2
Cs1 Cs3
CHIP SELECT

AQ toA7
ADDRESS

Oin
DATA IN

WE
WRITE ENABLE

Dour
DATA OUTPUT

WRITE MODE

ek Bk Eth EEE

wHA

5, U (PN (I I R QI

WHCS

o e e e

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93411/93411A

Icc - POWER SUPPLY CURRENT — mA fouT OUTPUT CURRENT - mA

I}n - INPUT CURRENT — mA

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE OUTPUT VOLTAGE
(OUTPUT HIGH) (OUTPUT LOW)
10 I £ T —
Vee - 50V Vee 5.0V /
05 Ta e / A
55C
VAA asc Y E / /
by ' TaA-+75C
° / /
g 20 rArtnsc\//
0s bt
1l ER /
. = 2
o HfsEr e : /A
[[[ STa125°C 5 /
°
15 5 /
-20 0 /
10 0 10 20 30 40 50 60 01 02 03 04 05 06 07
VouT - OUTPUT VOLTAGE - VOLTS VouT - OUTPUT VOLTAGE - VOLTS
NORMALIZED
POWER SUPPLY CURRENT ADDRESS ACCESS TIME
VERSUS TEMPERATURE VERSUS LOAD CAPACITANCE
115 20
10 \ 5 —
@
108 N £ Dout -+ ol
~J Ve =50v\ vee-ssv 2
(‘:" A
100 \ . 3 N 7
95 Veod v\‘ \\ g 1/ Dout* -
o
% A TR \\ \ < d
N
\\ N \\ 3
85 z
\k N e Vee = 5.0V
80 ° :
-60 20 0 20 60 100 140 o 50 100 150 200
LOAD CAPACITANCE - pF
Ta — AMBIENT TEMPERATURE - °C
INPUT CURRENT VERSUS INPUT CURRENT VERSUS
INPUT VOLTAGE INPUT VOLTAGE
VERSUS TEMPERATURE VERSUS SUPPLY VOLTAGE
05 05
TA_”SSC 4 Ve =45V
;: A Vees SOV /
0 0 y
Ve =55V
< > Ve =45V °f
-05 - Vee =50V
5 Vee =55V
0 £ o
B N 3
l‘\T: sa25C 5
-15 Tp = ~55°C 2 s
z
-20 T
Vee =50V Ta=+25C
-25 -25 1
-1.0 1.0 30 5.0 7.0 9.0 n -1.0 1.0 3.0 5.0 7.0 9.0 n
ViN - INPUT VOLTAGE ~ VOLTS VN - INPUT VOLTAGE ~ VOLTS
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93411/93411A

STROBE QUTPUT LATCH
WE

APPLICATIONS

BOARD ENABLE

vee

W
AAA

STROBE INPUT LATCH

03 D2 D1 DO

SO

€ 00 O

02 03

9308
4BITLATCH ?

o 00
934114934114
= 256 817
READ WHITE

MEMORY

WE

Dt

|

o0 DI 02 N3
93431034114

256 81T 9308
READ WRITE ABIT LATOM 2
we MEMORY .

o1

- T
|

oo

sanazra
256 81T

READ WRITE
MEMORY

U |

D7 D6 Db D4

|

£ oo 1

MR

00 01

9308
4BITLATCH 2

02 03

03

L]

o1

l
o r_-—___ )

i oo € 00 L1 02 0
— Y393 1

= nc?uﬁ :v.k'n £ . 2308

MEMORY ABITLATCR T

01

MR 00 01 00 0

| DOEDOG DOY Dd

00
93U
= 256 817
READ WHITE
WE MEMORY MOD 256 ADDRESS COUNTER
01
1
J
A3 A AL AU
" ) vo P! PY P3
9311/93410 4 —f e
= 266 81T N 9316 UP
I oA —Jcer oECADE —
we MEMORY ) cp—dq cp
o i . MR 00 Q1 02 03
ADDRESS TO ALL
93411
- BIT
READ WRITE
MEMORY
01
A7 A6 A5 A4
- PE PO P1 P2 P3
EETDTNTEN CE®  g3ieup
266 811 —fceT  DECADE  TCp—
READ WRIT COUNTER
MEMORY cp
01 MR o a1 @2 a3
ADDRESS TO ALL
93411

256-WORD BY 8-BIT BUFFER MEMORY SYSTEM
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TTL ISOPLANAR MEMORY 93L412
256x4-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION - The 93L412 is a 1024-bit Read/Write Random Access Memory or- LOGIC SYMBOL
ganized 256 words by four bits per word. The 93L412 has uncommitted collector out-
puts and is designed primarily for buffer control storage and high performance main C‘i'cs‘gzv 9 1113 15
memory applications. the device has 3 typical address access time of 45 ns. 6
R o S WE D,y Dy D3 Dg
3—4 Ay
2— A2
1—{A3 931412
® ISOPLANAR TECHNOLOGY 21— As
® ORGANIZATION - 256 WORDS X 4 BITS *] :5
® UNCOMMITTED COLLECTOR OUTPUTS :_ A:
® STANDARD 22-PIN DUAL IN-LINE PACKAGE OE 0102 03 04
® TWO CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION et
® LOW POWER DISSIPATION - 0.27 mW/BIT TYP
® TYPICAL READ ACCESS TIME - 45 ns Vee P 22
. . GND Pin8
CONNECTION DIAGRAMS
DIP (TOP VIEW)
PIN NAMES
Ag Ay Address Inputs mlh T T e
D1 D3 Data Inputs a2 (2 21[Jae
CS4. CSy Chip Select Inputs “E’ 2 gf‘
— . Ao 4 19 s,y
WE Write Enable Input AS;S whee
01 Oy Data Outputs a6 s 17[Jcs;
OE Output Enable =y 16 doe
. GND:;\E 15[]0a
LOGIC DIAGRAM e pos
03[0 13 :o:
9 avazhs 0211 2 L:]oz
01070304 . WE {20, -
LI F‘G
INPUT DATA o—cs1 19 FLATPAK (TOP VIEW)
CONTROL B
of s
¢ Ao — 0, 29 A3 “-[I, vee
3 A — 32 x 32 (UIV\;V I a , A2 ¥ .‘l
Sl N = BT = D S A L e bl
21, Ag —] —0a {16 rar=———— 20 e OF
Ap Crm—— 6 19 P— CS 2
A ) —— 7 18 el Oq
{} GND o 8 AR ————— 17}
D) C—— 9 16 b2 03
coromn o lio 11121318 18 m——
SELECT pos JIJI “ T pos
NC NC
v Pin 22
cc
GND Fin 8 Y
O Pin Number 5)(6, 1 Pin numbers specified
. for DIP only
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FAIRCHILD ISOPLANAR TTL MEMORY e 93L412

FUNCTIONAL DESCRIPTION — The 93L412 is a fully decoded 1024-bit Random Access Memory organized 256 words
by four bits. Word selection is achieved by means of an 8-bit address, Ag thru Ay.

Two Chip Select inputs are provided for logic flexibility. For larger memories, the fast chip select access time permits the
decoding of Chip Select, CS, from the address without increasing address access time.

The 93L412 has uncommitted collector outputs to allow maximum flexibility in output connection. In many applications,
such as memory expansion, the outputs of several 93L412s can be tied together. In other applications the wired-OR is not
used. In either case an external pull-up resistor of value R must be used to provide a HIGH at the output when it is off.
Any value of R|_within the range specified below may be used.

R isin kQ
. _ N = number of wired-OR outputs tied together
M).()_. <R < VecMIN) ~ Vou F.O. = number of TTL Unit Loads (U.L.) driven
8 ~F0.(1.6) L N (Icex) + F.0. (0.04) lcex = Memory Output Leakage Current in mA
VoH = Required Output HIGH level 2t Output Node

The minimum value of R| is limited by output current sinking ability. The maximum value of R( is determined by the out-
put and input leakage current which must be supplied to hold the output at VoH-

TRUTH TABLE

INPUTS OUTPUTS
OE cs, cs, WE Dy -4 93L412 MODE
PIN 18 PIN 19 PIN 17 PIN 20 PINS 9,11,13,15 O.C.
X H X X X H Not Selected
X X L X X H Not Selected
L L H H X 0y - 04 Read Stored Data
X L H L L H Write 0"
X L H L H H Write 1"
H L H H X H Output Disabled
H L H L L H Write "0 (Output Disabled)
H L H L H H Write "1°" (Output Disabled)

H HIGH Voltage. L LOW Voltage. X Don't Care (HIGH or LOW), OC = Open Collector

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature . —65°C to +150°C
Temperature (Ambient) Under Bias =565°C to +125°C
Ve Lead Potential to Ground Lead -05Vto+70V
Input Voltage (dc)* -0.5Vto+t55V
Input Current (dc)* -12 mA to +5.0 mA
Voltage Applied to Outputs (output HIGH)** -0.5Vto+550V
Output Current (dc) +20 mA

*Either Input Voltage limit or Input=Current limit 1s sufficient to protect the inputs
**Qutput Current Limit Required

GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE
Note 4
MIN TYP MAX
93L412XC 475V 50V 525V 0°C to +75°C
93L412XM 450V 50V 550 V 55°C to +125°C

X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip See Packaging Information Section for packages available on this product
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FAIRCHILD ISOPLANAR TTL MEMORY e 93L412

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4)
SYMBOL CHARACTERISTIC LIMITS UNITS CONDITIONS
MIN TYP MAX
(Note 3)
VoL Output LOW Voltage 0.3 0.45 v Vee = MIN, g =8 mA
Guaranteed Input HIGH Voltage
ViH Input HIGH Voltage 2.1 1.6 \ for all Inputs
Guaranteed Input LOW Voltage
ViL Input LOW Voltage 1.5 08 v for all Inputs
e Input LOW Current -150 -300 HA Ve = MAX, Vi =04V
1.0 40 HA Vee = MAX, V) =45V
W Input HIGH Current cc IN
1.0 mA Vee = MAX, V) =5.25V
Veo Input Diode Clamp Voltage 1.0 -15 \ Vee © MAX, IN = =10 mA
Output Leakage _ -
ICEX Current 10 100 uA Ve = MAX, Vour =45V
55 75 Ta = t75°C |V, = MAX,
93L412XC A e )
| Power Supply 93L412XC 60 80 A Tp =0°C nputs an:
cc Current 93L412XM 50 70 Tp = +125°C | Outputs Open
93L412XM 65 90 Tp = 55°C
AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6)
93L412XC* 93L412XM
SYMBOL CHARACTERISTIC MIN TYP | MAX | MIN TYP | MAX UNITS CONDITIONS
(Note 3) (Note 3).
READ MODE | DELAY TIMES
tacs Chip Select Time 20 35 20 45
t Chip Select Recovery Time 20 35 20 45
RCS P very Tt ns See Test Circuit
tA0S Output Enable Time 20 35 20 45
v and Waveforms
tROS Output Enable Recovery Time 20 35 20 45
tAA Address Access Time 45 60 45 75
WRITE MODE | DELAY TIMES
tws Write Disable Time 20 40 20 45
WR Write Recovery Time 25 | 45 25 50 ns
INPUT TIMING REQUIREMENTS o
See Test Circuit
tw Write Pulse Width (to guarantee write) 45 30 55 35 and Waveforms
twsp Data Set-Up Time Prior to Write 5 0 5 o
YWHD Data Hold Time After Write 5 [o] 5 (o]
twsa Address Set-Up Time 10 (o] 10 (o] ns
YWHA Address Hold Time 5 (o] 10 (o]
twscs Chip Select Set-Up Time 5 o] 5 [0}
'WHCS Chip Select Hold Time 5 o] 10 0
C Input Pin Capacitance 3 5 3 5 F Measure with
Co Output Pin Capacitance 5 8 5 8 P Pulse Technique
*93L412XC with the specified ac characteristics will be available starting First Quarter 1977
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93L412

NOTES:

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “‘worst case’ conditions.

2. The specified LIMITS represents the “'worst case”* value for the parameters. Since these “worst case” values normally occur at the temperature and sup-
ply voltage extremes, additional noise i ity and guard banding can be achieved by decreasing the allowable system operating ranges.

3. Typical values are at Voo = 5.0V, Ty = +25°C, and MAX loading.

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute warm-up. Temperature range
of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package
at maximum temperature are:

8 5 (Junction to Ambient) (at 400 fpm air flow) = 50°C /Watt, Ceramic DIP; 65°C /Watt, Plastic DIP; NA, Flatpak.
L) A (Junction to Ambient) (still air) = 90°C /Watt, Ceramic DIP; 110°C /Watt, Plastic DIP; NA, Flatpak.
8 4 (Junction to Case) = 25°C/Watt, Ceramic DIP;: 25°C /Watt, Plastic DIP; 15 °C /Watt, Flatpak. .

. The MAX address access fime is guaranteed to be the “worst case’ bit in the memory using a pseudo random testing pattern.
. tyy measured at 'WSA‘z MIN, t\y,ga measured at tiy, = MIN.
. Duration of short circuit should not exceed one second.

Noo

TYPICAL ELECTRICAL CHARACTERISTIC CURVES

OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE
(OUTPUT HIGH)

T B
T2
0 T s
H Tat 126 .
L0
H
H
3 05
e |
- T, 55 C
3 oS v: % C
B . L Ta 125C
20
10 0 10 20 30 40 sc 60
Vour OUTPUT V0L TAGE  VOLTS
OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE POWER SUPPLY CURRENT
(OUTPUT LOW) VERSUS TEMPERATURE
2 r " 80
vee - 50V
» / . 5
g TasemsC o
- A E e
£ / N Ve85V
[Ty S— ) 4 3 % - > T
o Y / Z s Vee ©50v —
g /] H P~ »
3 @ 50
3 1 : 1>
:é . ~ a5 ct—T o vee - 45V,
2 o 4
3 8
»
o 30
01 02 03 04 05 06 07 0 2 0 25 50 75 100 125
VOUT - OUTPUT VOLTAGE  VOLTS Ta AMBIENT TEMPERATURE  C
INPUT CURRENT VERSUS
ADDRESS ACCESS TIME INPUT VOLTAGE
VERSUS LOAD CAPACITANCE VERSUS TEMPERATURE
l 05 vee 50V Tar S5C__
1o o cc Ta .ni‘%
£ 100 5 < ¢
H : 0s W :
3 H
- 3 3 .
S 0 ,‘q"‘ﬂ é e Ta:+125°C
£ w EI | s S
‘@ w “ : |
= Ta: 58°C
2w > 20
%
2 25
0 100 700 300 400 500 600 700 800 900 1000 10 10 30 50 10 90 n
LOAD CAPACITANCE - bF Vin - INPUT VOLTAGE  VOLTS
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FAIRCHILD ISOPLANAR TTL MEMORY e 93L412

AC TEST LOAD AND WAVEFORM
LOADING CONDITIONS INPUT PULSES
ALL INPUT PULSES
v
gc Q — — { ———————— - — — 90%
35VPP
I |
600 0 ¢ —f T ———— T TR T 10
Dout GND —»| |=«—10ns —»| |«—10ns
931412 12000 =< 15 pF
Load A
WRITE MODE
CSy.cs2
CHIP SELECT
Ao A7
ADDRESS i
(D1 Da) N
DATA IN
!
‘4——-r—lw—~~v~f!
WE i i ! : |
WRITE ENABLE |
tWSD— = | \‘4»—»-— —>i-~ tWHD !
- twsa > i** — tWHA - '*A»E
- twscs
1097 Og4)
DATA OUTPUT
READ MODE !
PROPAGATION DELAY PROPAGATION DELAY PROPAGATION DELAY
FROM CHIP SELECT FROM OUTPUT ENABLE FROM ADDR_ESS INPUTS
csy.CS2 [ 13 Ao A *
:>< e X
'ACS > - > =-'RCS 'Aos-~—»[ l"-— —| «—'ROS
DAT. DATA \ | —| tap |-—
OUT:UTS outeuts | N DATA
07-04 07-04 | | OUTPUTS
! | 0y 04
LOAD A LOAD A ' LOAD A
(All above measurements referenced to 1.5 V unless otherwise indicated)
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TTL ISOPLANAR MEMORY 93L415
1024x1-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION — The93L415is a low power 1024-bit Read/Write Random Access Memory organized
1024 words by one bit. It has a typical access time of 35ns and is designed for buffer and control
storage and high performance main memory applications requiring low power.

The 93L415 includes full decoding on chip, has separate Data Input and Data Output lines and an
active LOW Chip Select line.

The device is fully compatible with the standard DTL and TTL logic families and has an uncommitted
collector output for ease of memory expansion.

FULL MIL AND COMMERCIAL RANGES

TTL INPUTS AND OUTPUT

NON-INVERTING DATA OUTPUT

ORGANIZED 1024 WORDS X 1 BIT

READ ACCESS TIME 35 ns TYPICAL

CHIP SELECT ACCESS TIME 20 ns TYPICAL

POWER DISSIPATION 0.20 mW/BIT TYPICAL

UNCOMMITTED COLLECTOR OUTPUT

POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE

PIN NAMES

cs Chip Select Input
Aq - Ag Address Inputs
WE Write Enable Input
Din Data input

DouTt Data Output

LOGIC DIAGRAM

7 AQ m—
EJ Yp—
ADDRESS NORD
DECODER oRIvERS

32x 32 ARRAY

lTJ

N e, >
WRITE DRIVERS ]

i Ay —d
S A —

6 Ay —

Mv

LOGIC SYMBOL

(L 115 I
cs DN WE
2—ag
3—{a,
a—{a,
5— A3
93L415
6—A4 1024 BIT FULLY
9—ag DECODED RANDOM
ACCESS MEMORY
10— A
MN—aA;
12— ag
R Dour
7
Vce = Pin 16
GND =Pin8

? Wt e
on 1Y
AODRESS
DECODER
[TT11 Vce = Pin 16
A5 Ag Ay Ag Ag GND =Pin8
9 g v o1z 9y QO = Pin Numbers

CONNECTION DIAGRAMS
DIP (TOP VIEW)

cs E 1 I 16 :] vee
0 e 15 [ o
IS w ] W
a2 [ EN I
A3 E 5 12 : Ag
' E 6 n [ A
oour [ 0[] 4
GND E 8 9 As

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ISOPLANAR TTL MEMORY + 93L415

FUNCTIONAL DESCRIPTION — The 93L415 is a fully decoded 1024-bit Random Access Memory organized 1024 words by one bit. Bit
selection is achieved by means of a 10-bit address, Ag to Ag.

The Chip Select input allows memory array expansion. For large memories, the fast chip select access time permits decoding of the Chip Select
(CS) from the address without affecting system performance.

The read and write operations are controlled by the state of the active_LOW Write Enable (WE, Pin 14). With WE held LOW and the chip
selected, the data at D|py is written into the addressed location. To read, WE is held HIGH and the chip selected. Data in the specified location
is presented at DoyT and is non-inverted.

Uncommitted collector outputs are provided on the S3L415 1o aiiow maximum flexibility in output connection. in many appiications such as
memory expansion, the outputs of many 93L415s can be tied together. In other applications the wired-OR is not used. In either case an
external pull-up resistor of R|_value must be used to provide a HIGH at the output when it is off. Any R value within the range specified

below may be used.

Vce (min) Vcc (min) — VoH Ry isin k§2
m < RL < m n = number of wived-OR'outputs tied tog?ther
FO = number of TTL Unit Loads (UL) driven
icex = Memory Output Leakage Current
VoH = Required Output HIGH Level at Output Node
oL = Output LOW Current

The minimum R value is limited by output current sinking ability. The maximum R|_value is determined by the output and input leakage
current which must be supplied to hold the output at Von. One Unit Load = 40 uA HIGH/1.6 mA LOW.

TABLE | - TRUTH TABLE

INPUTS OUTPUT MODE
Open
CS | WE Din Collector
H X X H NOT SELECTED
L L L H WRITE “0""
L L H H WRIT% 1
L H X DouT READ
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’'t Care (HIGH or LOW)

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -65°C to +125°C
Vcc Pin Potential to Ground Pin —05Vto+70V
*Input Voltage (dc) —0.5V to+55V
*Input Current (dc) . —12 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) —-05V 10 +5.5V
Output Current (dc) (Output LOW) +20 mA

*Either input voltage or input current limit is sufficient to protect the input.

GUARANTEED OPERATING RANGES

PART NUMBER SUPPLY VOLTAGE (Vcc) AMBIENT TEMPERATURE
MIN TYP MAX (Note 4)
93L415XC 4.75 vV 5.0V 5.25 V 0°C to +75°C
93L415XM 450V 5.0V 5.50 V -65°C to +125°C

X = package type; D for Ceramic DIP, F for Flatpak, P for Plastic DIP. See packaging information section for packages available on this product.

7-45




FAIRCHILD ISOPLANAR TTL MEMORY + 93L415

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4)

LIMITS
SYMBOL CHARACTERISTIC fyp UNITS CONDITIONS
MIN (Note 3) MAX
VoL Output LOW Voltage 0.35 0.50 V| Vec=MIN, ig = 16 mA
G nteed | t HIGH Volta
Vin Input HIGH Voltage 2.1 1.6 v uaranteed fnpu 9
for all Inputs
Guaranteed Input LOW Volt
ViL Input LOW Voltage 15 08 | v pu age
for all Inputs
he Input LOW Current -150 —300 HA Vce = MAX, VN =04V
i 1.0 40 A | Vec=MAX, V=45V
WH Input HIGH Current K cc  _IN
1.0 mA Vee =MAX, V|ny =56.26V
ICEX Output Leakage Current , 1.0 100 HA Vee = MAX, Voyt =45V
veb Input Diode Clamp Voltage ) -1.0 -1.5 v Vee = MAX, )y = =10 mA
’ 55 | mA | Tp=75C Ve = MAX,
Icc Power Supply Current } 45 65 mA Ta= 0’c All Inputs
75 mA Th- _559C Grounded

AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6)

93L4156XC 93L415XM
SYMBOL CHARACTERISTIC MIN TYP MAX | MIN TYP MAX |UNITS CONDITIONS
(Note 3) (Note 3)
READ MODE | DELAY TIMES
tACS Chip Select Time 20 40 20 45
tRCS ) Chip Select Recovery Time 20 40 20 50 ns See Test Circuit and Waveforms
tAA Address Access Time 35 60 35 70
WRITE MODE| DELAY TIMES N
tws Write Disable Time 20 45 20 45
tWR Write Recovery Time 20 45 30 55
INPUT TIMING
REQUIREMENTS

tw Write Pulse Width 45 25 50 25
{tc guarantee write)

twsD Data Set-Up Time Prior to Write | 5 0 10 0 ns See Test Circuit and Waveforms.

tWHD Data Hold Time After Write 5 0 10 0

twsA Address Set-Up Time 10 0 10 0

WHA Address Hold Time 5 0 10 0

twscs Chip Select Set-Up Time 5 (4] 10 1]

tWHCS Chip Select Hold Time 5 0 10 0

Cy Input Lead Capacitance 4 5 4 5 F

P

Co Output Lead Capacitance 7 8 7 8

NOTES:

1. Conditirns for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

2. The spécified LIMITS represents the ‘‘worst case’’ value for the parameters. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operatir'\g ranges. .

3. Typical values are at VCC =50V, Ty = +25°C and maximum loading.

4. The Operating Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute.

Typical thermal resistance values of the package at maximum temperature are:
034 (Junction to Ambient) (at 400 fpm air flow) = 50’ C/Watt, Ceramic Dip; 65° C/Watt, Plastic Dip; N.A., Flatpak.
8, (Junction to Ambient) (still air) = 90 C/Watt, Ceramic Dip; 110’ C/Watt, Plastic Dip; N.A., Flatpak.
6 ¢ (Junction to Case) = 25° C/Watt, Ceramic Dip; 25  C/Watt, Plastic Dip; 10" C/Watt, Flatpak.
5. The maximum address access time is guaranteed to be the ‘‘worst case’’ bit in the memory using a pseudo random testing pattern.

6. tyy measured at tyga = MIN, tyga measured at tyy = MIN.
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93L415

AC TEST LOAD AND WAVEFORM

LOADING CONDITION INPUT PULSES

ALL INPUT PULSES

b + - -1' ——————————————— —:;\———w%
o o -
Your ' 1 i 1
GND =y j=—10ns — l=— 10 ns
s 4
o 600 ST 3eeF N
- w CAPACITANCE
INCLUD G SCOPE 35Vep
AND JIGH - q-
[ o
4 I 1
= GND = i  ju— 10ns —o—ql :<— |o'£
AC WAVEFORMS
READ MODE
PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS INPUTS
s
CHIP SELECT
Ag - - Ag

ADDRESS INPUTS

LouT

|
|
DATA QUTPLT !
! DouTt
i | DATA OUTPUT (0
; ! I | !
: 1
| . I
\ ; ' I 1
|12 CS —el |——tRCS 4—: tAA 1
' I 1
WRITE MODE
s
CHiP SELECT A
1 1
’ 1
' !
1 1
T T
Ag A ' 1
ADDRESS \ N
! '
' ' ' '
T ' ' T
1 ' - | '
' [ ] [
T T T T
O ' ' ' [
DATA IN ' ' ' '
' ' 1 '
' [ [ ' | ]
T T ' ' T T
] ' ' ' ' '
1 ]
' [ | — . ' | [
WE T T T ' w ) na L4 T
WRITE ENABLE ! ! ! ' ! ' !
1 1 1 1 ' 1
' ' 1 ' ' |
' N ,.sto—‘l b tWHD =y ' '
. — s - WA =} :
- wscs *: K WHCS )
'
Oour : :
DATA OUTPUT ' .
' ' ' [l
t ] ' '
' 1 ' i
r— s ey r=—WR —
' | ' '

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)




FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93L415

POWER SUPPLY CURRENT

OUTPUT CURRENT
VERSUS OUTPUT VOLTAGE

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT CURRENT
VERSUS OUTPUT

VERSUS TEMPERATURE (LOWSTATE) VOLTAGE (OUTPUT HIGH)
o0 T T T T " T ta - T
ceo A N ! ,(,,\‘\ ! \‘“ " P
FYSRIIE N ! o
Tl - - 1 * as b i H
5 } ' [
H s ¢ _ - ; -
z & b8 ¢ ,
z z n‘pe,u‘ b 'v’: ‘12‘-&—
- : S e i Y
: z Csd !
H e ) A e s
;vvxuh~~.- :— E";§|o€
z Cop b ]
SokE .’-HU ' i P E H H
N i i i
bt 3 ) ", R W ‘ G 20 306 40 5060 70 80 09 1006 110
B O L L N P | Vous OUTRUT VOLTAGE  \OLTS
INPUT THRESHOLD NORMALIZED ADDRESS
INPUT CURRENT VOLTAGE VERSUS ACCESS TIME VERSUS
VERSUS INPUT VOLTAGE TEMPERATURE TEMPERATURE
DA RS N T T T T T
oo T 'f ’4/ , sn ' “ ! ] —+vee 50V
- - BAEEA] S A GHERERE S b SRR F 15
. Lo [ S S EEENN. 8
< = . : <
£ E oo b . @ 1
, = w
- ERRN - S S w
- b3 i | a
kS z i t ! Q10
. z ] )
. 3 [E R v s
. z : | g
- - R e e e - ;
N z [ i o
) s vt N 2
i i
! B a0 20 80 100 140 160 40 20 0 20 60 100 140
B “,. JUNCTION TEMPEMATURE G Ty JUNCTION TEMPERATURE C
APPLICATIONS
et vee
7 ? 7
b :, W g 300::
15
[ . Lo L cs
1 . o = 20 oof—
"0 jo— : L 93La15
Lo Lo . l—o cs
'+ % 1 Lo 4
O ' R 93L415
o ‘ —o L¢ e Lc cs
s s J
LAt RTINS 93L415
) —ag o |—dq 00 |4
A XA LY 93L415
] o
GATA Gt it n BITY —— e e e BIT 15

Addressing for a 4096 bit memory plane by 16 bits (4K x 16) requires only half of a 9321 1-of-4 decoder and any necessary buffers.




TTL ISOPLANAR MEMORY 93415/93415A
1024x1-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION - The 93415 and 93415A are 1024-bit Read/Write Random Access Mem-
ories organized 1024 words by one bit. They are designed for buffer control storage and
high performance main memory applications. The devices have typical access times of
30 ns for the 93415 and 25 ns for the 93415A.

The 93415 and 93415A include full decoding on chip, separate Data Input and Data Out-
put lines and an active LOW Chip Select. They are fully compatible with standard DTL
and TTL logic families and have an uncommitted collector output for ease of memory
expansion.

UNCOMMITTED COLLECTOR OUTPUT
TTL INPUTS AND OUTPUT
NON-INVERTING DATA OUTPUT
ORGANIZED 1024 WORDS X 1BIT
TYPICAL READ ACCESS TIME

93415A Commercial 25ns

93415 Commercial 30 ns

93415 Military 40 ns
CHIP SELECT ACCESS TIME 15 ns TYPICAL
POWER DISSIPATION 0.5 mW/BIT TYPICAL
POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE

PIN NAMES

cS Chip Select
Ap-Ag Address Inputs
WE Write Enable
DiN Data Input
DouT Data Output

LOGIC SYMBOL
1 15 14
5 &
] Aocs DIN WE
3—1A1
4—A2
s—A3
6— A4
9—{ Ag 93415,93415A
10—4As
1n—Aa7
12— Ag
13—4Ag
Dout
1
7
Vce = Pin 16
GND =Pin8

LOGIC DIAGRAM

ADDRESS womro
DECODER DRVEAS

828 30 ARKAY

%

- D

SENSE AMPS

‘ e
r Sauy

ADDRESS
DECODER

Vog-Fin 18 T
GND = Pin 8 e
QO = Pin Numbers

0

CONNECTION DIAGRAM

Ao
Ay
A2
A3

Ag

Dout

NOTE:
The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.

DIP(TOP VIEW)

O 7 P v
O- xs:]Dm
O- w [ W
d- op=
= F S
de p~
O 0[] 46
[:s o] as
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FAIRCHILD ISOPLANAR TTL MEMORY ° 93415/93415A

FUNCTIONAL DESCRIPTION — The 93415/93415A are fully decoded 1024-bit Random Access Memories organized 1024 words by one bit.
Bit selection is achieved by means of a 10-bit address, A to Ag.

The Chip Select input provides for memory array expansion. For large memories, the fast chip select access time permits the decoding of Chip
Select (CS) from the address without affecting system performance.

The read and write operations are controlled by the state of the active_LOW Write Enable (WE, Pin 14). With WE held LOW and the chip
selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip selected. Data in the specified location
is presented at Doy T and is non-inverted.

Uncommitted collector outputs are provided to allow maximum flexibility in output connection. In many applications such as memory
expansion, the outputs of many 93415s or 93415As can be tied together. In other applications the wired-OR is not used. In either case an
external pull-up resistor of R value must be used to provide a HIGH at the output when it is off. Any Ry value within the range specified
below may be used.

Ry isinkQ
n = number of wired-OR outputs tied together
VCC (MIN) VCC (MIN) — VOH FO = number of TTL Unit Loads (UL) driven
-— <R, sf—/m™—————— lCcex = Memory Output Leakage Current
loL — FO (1.6) n (Icex) + FO (0.04) VoH = Required Output HIGH Level at Output Node

loL = Output LOW Current

The minimum R\ value is limited by output current sinking ability. The méximum Ry value is determined by the output and input leakage
current which must be supplied to hold the output at V. One Unit Load = 40 uA HIGH/1.6 mA LOW.

TYPICAL INPUT AND OUTPUT CHARACTERISTICS

OUTPUT CURRENT
TABLE | — TRUTH TABLE INPUT CURRENT VERSUS OUTPUT VOLTAGE
VERSUS INPUT VOLTAGE (LOW STATE)
06 - s
INPUTS OUTPUT MODE R E: L )z
— | == Open o ERLES <
Cs | WE Oin Collector 7 I \. » Ta 7S //
! . e
H X X H NOT SELECTED z i R LI ,//
z | = \
L L L H WRITE 0" 3 - E '/
L L H H WRITE “1” i e E y /AR
[ e t
L H X DouT READ z 2 i
f D
H = HIGH Voltage Level © . |

L = LOW Voltage Level

30 50 i0 90 n 0 02 o3 03 05 06 0/
X = Don’t Care (HIGH or LOW) Vi NPT VOLTAGE VOLTS oLt OUTPCTAOLTAGE VOLTS
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —05Vte+7.0V
*input Voltage (dc) —05Vto+565V
*Input Current (dc) —12 mA to +5.0 mA
Voitage Applied to Outputs (Output HIGH) —05Vto+55V
Output Current (dc) (Output LOW) +20 mA
*Either input voltage or input current limit is sufficient to protect the input.
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (Vcc) AMBIENT TEMPERATURE (Ta)
PART NUMBER
MIN TYP MAX (Note 4)
93415XC, 93415AXC 475V 50V 5.25 V 0°C to +75°C
93416XM 4.50 vV 50V 5.50 V —55°C to +125°C

X = package type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Packaging Information Section for packages available on this product.
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93415/93415A

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4)

LIMITS
SYMBOL CHARACTERISTIC UNITS CONDITIONS
MIN TYP (Note 3) MAX
VoL Output LOW Voitage 0.3 0.45 \ Vce =MIN, Ig = 16 mA
ViH Input HIGH Voltage 2.1 1.6 \" Guaranteed Input HIGH Voltage for all Inputs
ViL Input LOW Voltage 15 0.8 \Y Guaranteed Input LOW Voltage for all Inputs
e Input LOW Current —250 —400 HA Vce = MAX, VN =04V
1.0 40 A \Z =MAX,ViN =45V

HH Input HIGH Current k cc IN

1.0 mA Ve =MAX, VN =525V
ICEX Output Leakage Current 1.0 100 HA Vee = MAX, Voyt =45V
vVcb input Diode Clamp Voitage -1.0 =15 % Ve = MAX, Ijy = —10 mA

130 A Ta>75°C
| Power Supply C = 155 rnA TA 0°C Vee = MAX,

wer t m, =

cc ° upply Gurren A = All Inputs Grounded

170 mA Ta = —55°C

AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6)

93415AXC* 93415XC 93415XM
SYMBOL CHARACTERISTIC MIN TYP MAX | MIN TYP MAX | MIN TYP MAX| UNITS| CONDITIONS
(Note 3) (Note 3) (Note 3)
READ MODE | DELAY TIMES
tACS Chip Select Time 15 25 15 35 15 45 See Test Circuit
tRCS Chip Select Recovery Time 15 25 20 35 20 50 ns and Waveforms
tAA Address Access Time 25 30 30 45 40 60
WRITE MODE | DELAY TIMES
tws Write Disable Time 15 20 20 35 20 45 :
WR Write Recovery Time 20 25 2% 40 a5 *s50 ns \
INPUT TIMING
REQUIREMENTS
tw Write Pulse Width 20 15 30 25 40 25
(to guarantee write) See Test Circuit
WsD Data Set-Up Time Prior to Write| 5 0 5 0 5 0 and Waveforma
tWHD Data Hold Time After Write 5 0 5 0 5 0
tWSA Address Set-Up Time 5 0 10 0 15 0 s
tWHA Address Hold Time 5 0 5 0 5 0
tWSCS Chip Select Set-Up Time 5 0 5 0 5 0
tWHCS Chip Select Hold Time 5 0 5 0 5 0
Cy Input Pin Capacitance 4 5 4 5 4 5
Co Qutput Pin Capacitance 7 8 7 8 7 8 pF
NOTES:

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.

2. The specified LIMITS represents the ‘‘worst case’’ value for the parameters. Since these ‘‘worst case’’ values normally occur at the

temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system

operating ranges.

Typical valuesat Vec = 5.0V, Tp = +25°C, and MAX loading.

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of
a two minute warm-up. Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical
thermal resistance values of the package at maximum temperature are:

034 (Junction to Ambient) (at 400 fpm air flow) = 50° C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP; NA, Flatpak.
64 (Junction to Ambient) (still air) = 90°C/Watt, Ceramic DIP; 110°C/Watt, Plastic DIP; NA, Flatpak.
¢ (Junction to Case) = 25° C/Watt, Ceramic DIP; 25° C/Watt, Plastic DIP; 10° C/Watt, Flatpak.

w

The MAX address access time is guaranteed to be the ‘“worst case’’ bit in the memory using a pseuco random testing pattern.
tyy measured at tyyga = MIN, tyyga measured at tyy = MIN.

o0

93415AXC with the specified AC characteristics will be available starting First Quarter 1977.
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FAIRCHILD ISOPLANAR TTL MEMORY °* 93415/93415A

TYPICAL ELECTRICAL CHARACTERISTICS

+
OUTPUT CURRENT NORMALIZED ADDRESS INPUT THRESHOLD
VERSUS OUTPUT ACCESS TIME VERSUS VOLTAGE VERSUS POWER SUPPLY CURRENT
VOLTAGE (OUTPUT HIGH) TEMPERATURE TEMPERATURE VERSUS TEMPERATURE
‘ T 7 " ; T T = T 20— T T T
‘ Lo 1T : LT | L dax
. ! ' z i < | i i ALL INPUTS GROUND
z o e = 0 - t i
b N E z i B SR S S S W S S
S } : 3w } *
I i = z S U
3 t T Z £ i
: / - | H 2 sl i
i N 1 s % -t *:‘ 1
' i t 2 o w0 + ; .
: TN U L S S omea e hme [
8 L " 1 ns i . L u 0 PR P
. o s s e o ) B o 06 a0 60 20 o 20 50 00 140
DN O TESPERATURE o T SUNCTION TEMPERATURE  C T, JUNCTION TEMPERATURE  C
(AR £
AC TEST LOAD AND WAVEFORM
LOADING CONDITION INPUT PULSES

S

AC WAVEFORMS

READ MODE
PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS INPUTS

[ .
CHIP SELECT
Ay Ag
ADDRESS INPUTS. A
'
'
' H .
'
'
; '
Dout X
DATA OUTPLT ' (
' '

Bout
DATA GuTPLT

|- 1ACS - -, - e

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93415/93415A

AC WAVEFORMS (Cont'd)

WRITE MODE

cs
CHIP SELECT

,

T

Ag - Ag

ADDRESS INPUTS | ’
|

Din
DATA INPUT

WE '
WRITE ENABLE

Dour
DATA OUTPUT

- tWS | e tWR |

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)

APPLICATIONS
Vce Vce Vce
33300 S 3300 3330 0
0 1 15
o [ s I__o cs l—c cs
Ao o 1
1/2 9321 Ooj— Oof—4 - Dop—
DECODER |2 i .- —
Ay o 3 93415, 93415 93415
934154 934154 93415A
L—o|cs l—o cs ]-—o cs
Do —¢ Dojp—¢ Do —ﬂ
93415 93415 93415
A2T0 A1z 934154 934154 934154
ADDRESSES | 10 ALL
93415,
DATA IN ’
DATA QUT | 93415As
WE cs I—o cs l—o cs
Do }—¢ Doj—+4 Do
93415 93415 93415
93415A 93415A 93415A
cs Lc cs I—o cs
Do b—4 Do b4 Dop—4
93416 93415 93415
934154 93416A 934154
[}
DATAOUT  BITO BTl — — — — — - e — — BT1s

Addressing for a 4096-bit memory plane by 16 bits (4K by 16) requires only half of a 9321 1-0f-4 decoder and any necessary buffers.
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93417

ISOPLANAR SCHOTTKY TTL MEMORY
256x4-BIT PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION — The 93417 is a fully decoded high speed 1024-bit field Program-
mable ROM organized 256 words by four bits per word. The 93417 has uncommitted
collector outputs. The outputs are disabled when either (f] or Egz are in the HIGH
state. The 93417 is supplied with all bits stored as logic ""1"'s and can be programmed
to logic "0"’s by following the field programming procedure.

® FULL MIL AND COMMERCIAL RANGES
® FIELD PROGRAMMABLE
® ORGANIZED 256 X 4 BITS PER WORD
©® UNCOMMITTED COLLECTORS
® FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER
® CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION
® WIRED-OR CAPABILITY
® STANDARD 16-PIN DUAL IN-LINE PACKAGE
® NICHROME FUSE LINKS — FOR HIGH RELIABILITY
PIN NAMES
Ag — Ay Address Inputs
€S4.CS;, Chip Select inputs {Active LOW)
01 -04 Data Outputs
LOGIC DIAGRAM
(9 A; —
@ A6 —— 1 OF 32 1024 17 .PLA:
®@ :i— DECODER :> r\w.mjfw‘mﬁmu
®~—]
A, || || -
©®A: 10F8 |} 10F8 | L 1OFB |} 1or8
@ A() DECODER ] DECODER ] DECODER || DECODFR
o=,
& — )
vee = o ¢, o, o
GND — ® ® (@) ®
Q = Pin Numbers =

LOGIC SYMBOL

Cs, C52
13 14
[
55— %0
6 A
7T—
4 Az
3 Ay 93417
2 e A5
I
A
15 7()‘ U? I)‘ 4
2 11 10 9
Ve Pin 18
cC
GND Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE.

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY e 93417

FUNCTIONAL DESCRIPTION - The 93417 is a bipolar field Programmable Read Only Memory (PROM) organized 256
words by four bits per word. Open collector outputs are provided for use in wired-OR systems. Chip Selects are active LOW;

conversely, a HIGH (logic "'1"') on the CS1 or CS7 will disable all outputs.

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ag through
A7 inputs, the chip is selected, and data is valid at the outputs after tp A nanoseconds.

Programming (selectively opening nichrome fuse links) is accomplished by following the sequence outlined below.

PROGRAMMING - The 93417 is manufactured with all bits in the logic ''1"" state. Any desired bit (output) can be pro-
grammed to a logic "0" state by following the procedure shown in Chapter 6, page 6-15.

ABSOLUTE MAXIMUM RATINGS
Storage Temperature
Temperature (Ambient) Under Bias
VCC .
Input Voltages
Current into Output Terminal
Output Voltages

GUARANTEED OPERATING RANGES

—65°C to +150°C
—55°C to +125°C
-0.5Vto+70V
-05Vto+55V

100 mA
-05Vto+55V

SUPPLY VOLTAGE (Vce)
PART NUMBER cc AMBIENT TEMPERATURE
MIN TYP MAX
93417XC 475V 50V 5.25 V 0'Cto+75'C
93417XM 450 V 50V 550 V —55°C to +125'C

X = package type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Package Information onm this data sheet.

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise not’ed.

T LIMITS,
symsoL CHARACTERISTIC min T Tve T mAx | UNITs CONDITIONS
(Note 1) ;
ICEX Output Leakage Current T 50 | uA /\\/:c::rESss;ii :'I(\S/Si))::pztgs V. 0°Cto+75°C
_ _ o o
ICEX Output Leakage Current » ‘ 100 uA Xgi;sssai;/H\!/gﬁxo;tiiv —55"C 10 +126°C
VoL Output LOW Voitage 0.30 045 | Vv Xffh:oxLNA;gLH;Gf mA. Ao = +108 V
V|7H‘~v 'Inp; tA HIG‘H_VAO_I';q; i 20 \Y Guaranteed InputiHEH \A/Ena‘ge for All | r;put;
ViL Input LOW Voltage i 08 \" Guaranteed Input LOW Voltage for All Inputs
T input LOW Current I N
g 1£ A (Address Inputs) -160 250 uA Vee = MAX, VE =045V
1gcs (Chip Select Inputs) ~-160 —250 uA |
. Input HlGH Cufrgr\rt T o R
1=} IR A (Address Inputs) . 40 HA 1 Vgoe - MAX, VR =24V
Ircs (Chip Select Input) < 40 MA {
B S . ) } Vce - MAX, Outputs open
fcc . Power Supply Curre’m ‘ 85 110 mA Inputs Grounded and Chip Selected
Co_ _|OwewCapsctence | T | Vec 50V.Vo- 40V, 1= 10MHz
CINn | tnput Capacitance Vee - 50V, Vp 40V, f=1.0MHz
78 o Input Clamp Diode Voltage A -_L -12 | Vee=MIN, Ip=-18mA
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY e 93417

AC CHARACTERISTICS: Tp = 0'C to +75 C, Vg = 5.0 V + 5%,

LIMITS
SYMBOL CHARACTERISTIC UNITS CONDITIONS
MIN TYP (Note 1) MAX

tAA -

AA Address to Output Access Time 25 45 ns

TAA+ 25 45 ns

t See Figure 1
ACS- Chip Select Access Time | 12 20 ns

tACS+ | 12 20 ns

AC CHARACTERISTICS: Tp = ~-55 C10 +125 C, Vcc - 5.0V - 10%.

[ LIMITS
SYMBOL CHARACTERISTIC e e — UNITS CONDITIONS
MIN TYP (Note 1) MAX
taA - A o A T 25 60 ns
ddress to Output Access Time

t

AAY 25 60 s See Figure 1
tACS - . 12 30 ns

tACS + Chip Select Access Time | 12 30 ns
Note 1: Typical values are at Vo = 5.0V, +25°C and max loading.

AC WAVEFORMS
vutPUT > A /< A -
Pt BT
- > acs -

AC TEST OUTPUT LOAD

BV

15 mA Load

Fig. 1
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TTL ISOPLANAR MEMORY 93419
64x9-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION - The 93419 is a 576-bit Read/Write Random Access Memory or-
ganized 64 words by nine bits per word with uncommitted collector outputs. it is ideally
suited for scratchpad, small buffer and other applications where the number of required
words is small and where the number of required bits per word is relatively large. The
ninth bit can provide parity for 8-bit word systems.

UNCOMMITTED COLLECTOR OUTPUTS

TTL INPUTS AND OUTPUTS

ISOPLANAR TECHNOLOGY

ORGANIZATION - 64 WORDS X 9 BITS

STANDARD 28-PIN DUAL IN-LINE PACKAGE

DATA OUTPUT IS THE COMPLEMENT OF DATA INPUT
POWER DISSIPATION - 1.3 mW/BIT

PIN NAMES
Ag ~ Ag Address Inputs
Dp — Dg Data Inputs
Op — Og Outputs
WE Write Enable Input
CcsS Chip Select Input

LOGIC SsYMBOL

1513 « 5 6 8 9 10 1112

L]

25 —
26 —1
27—
1 —
2 —4

3 e

umj

CS WE Do D Dy

D4 Ds Dg D7 Og

3 Da

Ao
Ar
A2
A3
Aq

93419

As

0Op 07 02 03 04 O5 Og O7 Og

TYTTITTTY

24 23 22 21 20 19 18 17 16

Vee < Pin 28
GND = Pin 14

LOGIC DIAGRAM

@ As—

@ as—]

(1) a3—{ ADDRESS »| WORD > 32x18
DECODER DRIVERS CELL ARRAY

@) A2— ’

Ar—]

-
i X3

PiINs (3) THRU (12)! IN SENSE AMPS AND
O0—>8

i
____________________ . 'l write DRIVERS
|
[}

® a—DH M~ 2>
® st———[:)::D oo

1
v Pin 28 e
= Pin
cc i Dour |
GND = Pin 14 | 0-»8 !
O= Pin Numbe boom—- ’
rs PINS (1)) THRU (29)

CONNECTION DIAGRAM
DIP (TOP VIEW)

A3:
A.,[:
A5:
00 [
o [J
02
03]
04[]
05[]
06 [
o7
0g ]
We [
Gno [
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93419

FUNCTIONAL DESCRIPTION — The 93419 is a fully decoded 576-bit Random Access Memory organized 64 words by
nine bits. Word selection is achieved by means of a 6-bit address, Ag to Ag.

The Chip Select input provides for memory array expansion. For large memories, the fast chip select access time permits
the decoding of chip select (CS) from the address without affecting system performance.

The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 13). With WE held LOW
and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip select-
ed. Data in the specified location is presented at 50UT and is inverted from Data In to Data Out.

Uncommitted collector outputs are provided to allow maximum flexibility in output connection. In many applications such
as memory expansion, the outputs of many 93419s can be tied together. In other applications the wired-OR is not used. In
either case an external pull-up resistor of R| value must be used to provide a HIGH at the output when it is off. Any R
value within the range specified below may be used.

Ry is in kQ (limited to 8 mA)

n = number of wired-OR outputs tied together

FO = number of TTL Unit Loads (UL) driven

Icex = Memory Output Leakage Current

VoH = Required Output HIGH Level at Output Node
loL = Output LOW Current

Vcc(MAX) R < VCC (MIN) — VOH
lo_—FO(1.6) L= nicex) + FO (0.04)

The minimum R|_value is limited by output current sinking ability. The maximum R|_value is determined by the output and
input leakage current which must be supplied to hold the output at V4. One Unit Load = 40 uA HIGH/1.6 mA LOW.
FOmax = 5 UL

TYPICAL INPUT AND OUTPUT CHARACTERISTICS
TABLE | - TRUTH TABLE OUTPUT CURRENT
INPUT CURRENT VERSUS OUTPUT VOLTAGE
INPUTS OUTPUT MODE VERSUS INPUT VOLTAGE (LOW STATE)
0.5 Ta=—85°C
= Open . Ta = +25°C
cs E DN | Coliector ¢ o A ”,’25 < L
' |
H X X H NOT SELECTED Z-06 g
w 1
L L L H WRITE “0"'* - g 10
L L H H WRITE "1 3 TOMIET<TA - r128%C T .
. 5 ~TA = +28°C i 2
L H X DAy or* READ a .. - Ta=-86°C __ | | =
oUT z2-i8 t 3 s
1
E-20 T 5
H = HIGH Voltage Level Vec =50V o i ! |
L = LOW Voltage Level -28 | I 0 1 1 Il ]
X = Don't Care (H'GH or LOW) -1.0 1.0 3.0 50 7.0 9.0 1" 01 02 03 04 05 06 07
* Memory inverts from Data In to Data Output * VN - INPUT VOLTAGE - V ‘ VOuT - OUTPUT VOLTAGE V
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) -05Vto+5.5V
*Input Current (dc) —12 mA to +5.0 mA
Voltage Applied to Outputs (Output HIGH) -05Vto+55V
Output Current (dc) (Output LOW) +10 mA
*Either input voltage or input current limit is sufficient to protect the input.
GUARANTEED OPERATING RANGES
PART NUMBER SUPPLY VOLTAGE (Vec) AMBIENT TEMPERATURE
MIN TYP MAX (Note 4)
93419XC 475 Vv 50V 525V 0°C to +75°C
93419XM 450V 50V 5.50 vV —55°C to +125°C
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Iinformation Section for kag ilable on this prod
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93419

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2 and 4)

LIMITS
SYMBOL PARAMETER - NIT.
(o] MIN P MAX UNITS CONDITIONS
(Note 3)
VoL Output LOW Voltage 0.3 0.50 \" Vee =MIN, I =8 mA
VIH Input HIGH Voltage 21 1.6 v Guaranteed Input HIGH Voltage for all inputs
ViL Input LOW Voltage . 15 08 \ Guaranteed Input LOW Voltage for all Inputs
I'L Input LOW Current —250 -400 UA Vcc = MAX, VIN =04V
. = MAX, V) = 4.
i Input HIGH Current 10 40 HA Vee N sV
1.0 mA Vee = MAX, vy =5.25 Vv
IcEX Output Leakage Current 1.0 100 HA VCC = MAX, VOUT =45V
Veo input Clamp Diode Voitage -1.0 -1.5 \ Vee = MAX, )y = 10 mA
165 mA Ta = 125°C VCC=MAX'
lcc Power Supply Current 145 200 mA Tp = 25°C Al Inputs Grounded
210 mA Tp = —55°C Outputs LOW

AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6)

: 93419XC 93419XM
SYMBOL CHARACTERISTIC MIN TYP  MAX MIN TYP  MAX UNITS | CONDITIONS
(Note 3) (Note 3}
READ MODE | DELAY TIMES
taCSs Chip Select Access Time 15 40 15 40 See Test Circuit
trcs Chip Select Recovery Time 20 40 20 40 ns and Waveforms
taa Address Access Time 35 45 40 60
WRITE MODE | DELAY TIMES
tws Write Disable Time 20 40 20 45 ns
tWR Write Recovery Time 25 45 45 55
INPUT TIMING REQUIREMENTS
tw Write Pulse Width 35 20 45 25 See Test Circuit
(to guarantee write) and Waveforms
twsD Data Set-Up Time Prior to Write 5 (7] 5 o]
tWHD Data Hold Time After Write 5 (o} 5 (o]
tWSA Address Set-Up Time 5 0 10 (o] ns
YWHA Address Hold Time 5 0o 5 (0]
twscs Chip Select Set-Up Time 5 0 5 0
YWHCS "Chip Select Hold Time 5 0 5 [0}
Cin Input Pin Capacitance 4 5 4 5 oF
Cout Output Pin Capacitance 7 8 7 8
NOTES: .
1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “"worst case’’ conditions.
2. The specified LIMITS represents the “‘worst case’* value for the parameters. Since these “worst case’ values normally occur at the temperature and sup-
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the all ble sy operating 9
3. Typical values are at Voo = 5.0 V, T = +25°C, and MAX loading.
4. The temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. Temperature range of operation refers to case
temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package at maximum temperature are:
6 35 (Junction to Ambient) (at 400 fpm air flow) = 30°C/Watt, Ceramic DIP
aJA {Junction to Ambient) (still air) = 60°C/Watt, Ceramic DIP
aJC (Junction to Case) = 12°C/Watt, Ceramic DIP
6. The MAX address access time is guaranteed to be the “worst case” bit in the memory using a pseudo random testing pattern.
6

.ty measured at tyyg s = MIN, tyyga measured at tyy = MIN.




FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93419

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT CURRENT NORMALIZED ADDRESS INPUT THRESHOLD

VERSUS OUTPUT ACCESS TIME VERSUS VOLTAGE VERSUS POWER SUPPLY CURRENT
VOLTAGE (OUTPUT HIGH) TEMPERATURE TEMPERATURE VERSUS TEMPERATURE
o fis Voo 80V > 28— T T 1T < U UL
g vec =80V ; P | ] | Yec =8 1 . . I w o4 i jvec=80V F 160 }’Eﬁ;::: .
b o8| —f—— T Tazr2sc Bl | . . - E;An 5 e
z L 8 |- P} R - Sy €150 I
§ o [ — 8§ [ ; A A O P8 T~ H ‘ \\\ NN
o081 H—f—+ ! 210 ! S % \\7\1 guo | NG
m“"=45' i | H T JORS IS €10 3 + \T\
_ TTa=26c | ! 8 + t 1 @ N
? 1.0 llt-—“’:u"c | ; . I T P - § §|;o t
5 et § b b = 08— e 1Tt
-..z,o l | ‘ | i § 0.8 - : i} I T “L‘#ﬁ = 38pwc | E 0 *7; . A : §’Z° sLoet - -2 '."".;c j H
-10 0 10 20 30 40 50 60 Q -80 -20 0 20 60 100 140 %0 -20 0 20 € 100 140 -60 -20 0 20 60 100 140
VOUT - OUTPUT VOLTAGE - v T, - JUNCTION TEMPERATURE - °C T4 - JUNCTION TEMPERATURE - °C T4 - JUNCTION TEMPERATURE - °C

AC TEST LOAD AND WAVEFORM

LOADING CONDITION INPUT PULSES
vee ALL INPUT PULSES
$6000
Dout
576-BIT
Reapwrite | 990 =K 30 pF
MEMORY (CAPACITANCE
INCLUDING SCOPE
AND JIG)
AC WAVEFORMS
READ MODE
PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS INPUTS
cs
CHIP SELECT Ao - As
ADDRESS INPUTS /)
Dour
DATA OUTPUT I
Dour
\ / DATA OUTPUT AX
<tacs» < eSS > - tAA >

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93419

AC WAVEFORMS (Cont'd)

WRITE MODE

|
cs
CHIP SELECT |

|

1
T | ! T
Ag — As | |
ADDRESS INPUTS | | | |
| | | |
T | | [ !
Do - Dg g | | |
DATA INPUTS | | | | | |
i | | | | |
WE T T T e W T T r
WRITE ENABLE | I | —»ltwHD | I
| | | | |e—twHA—>| |
| | twsD4e—! |«—————twHcs ——>]
| fe— twsa —» | | R

0o - Og
DATA OUTPUTS l«———twsCs m__ql '
i |
| |
e tws >

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)

TYPICAL SYSTEM TIMING

WRITE
Ag — A [« - --45 ns -
ADDRESS INPUTS
Do - Dg
DATA INPUTS
WE "'——_\I
WRITE ENABLE -5 ns ‘\ 35 ns
cs \
CHIP SELECT \
READ
Ag - Ag

ADDRESS INPUTS

cs
CHIP SELECT \

WE
WRITE ENABLE / |
4m—-—>1»‘5 ns

G0 - Os
DATA OUTPUTS
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TTL ISOPLANAR MEMORY 93L420
256x1—BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION — The 93L420 is a low power high speed 256-bit Read/Write Random
Access Memory organized 256 words by one bit. It is designed for scratchpad, buffer
and distributed main memory applications requiring low power. The device has three
chip select lines to simplify its use in larger memory systems. Address input locations
are specifically chosen to permit maximum packaging density and for ease of PC board
layout. A 3-state output is provided to drive bus organized systems and/or highly capa-
citive loads.

® 3-STATE OUTPUT

® CRGANIZATION — 256 WORDS X 1 BIT

® THREE HIGH SPEED CHIP SELECT INPUTS

® TYPICAL READ ACCESS TIME — 40 ns

® ON-CHIP DECODING

® POWER DISSIPATION - 275 mW TYPICAL

® POWER DISSIPATION DECREASES WITH TEMPERATURE

® INVERTED DATA OUTPUT

LOADING

PIN_I_VAI!I_ES _ (Notes a, b)
CS4. CSjy, CS3 Chip Select Inputs 0.5 U.L
Ag — Ay Address Inputs 0.5 UL
Din Data Input 0.5 U.L
Dour Data Output 10 U.L.
WE Write Enable 0.5 U.L.

NOTES:

a. 1 Unit Load (U.L.) = 40 A HIGH/ 1.6 mA LOW
b. 10 U.L. is the output LOW drive factor. This output will sink a maximum of 16 mA at VOUT =045V, and
will source a minimum of 10 mA at 2.4 V

LOGIC DIAGRAM
X ADDRESS WORD
DECODER DRIVER
—-Do——— Dout ®
@ 4o
@ — 16 « 16 NG
|| | v
A2 — wr\:r;z:vkuu _
Cs
® A3 — 2 @
)
T | e
SENSE AMP
&
WRITE DRIVER I I ow @
" oecoven
Y ADDRESS
Aal‘\siﬁﬁ ‘7'
Ve = Pin 16 [OYOXTXB)
GND = Pin 8
O = Pin Numbers

LOGIC SYMBOL

13 12
CS DiN WE
1—4AQ
2 —Aq
14 —4 A
15 — A
3 93L420
7 —4Aq
9 —d Ag
10 —4 Ag
R Dout
6
Vee © Pin 16
GND = Pin 8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as
the Dual In-Line Package.
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~ FAIRCHILD ISOPLANAR TTL MEMORY - 93L420

FUNCTIONAL DESCRIPTION — The 93L420 is a fully decoded 256-bit Random Access Memory organized 256 words by
one bit. Word selection is achieved by means of an 8-bit address, Ag thru Ay

Three Chip Select inputs are provided for logic flexibility. For larger memories, the fast chip select access time permits the
decoding of Chip Select, CS, from the address without increasing address access time.

The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 12). With WE held LOW
and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip selected.
Data in the specified location is presented at DOUT-

The 3-state output provides drive capability for higher speeds with high capacitive load systems The third state (high im-
pedance) allows bus organized systems where multiple outputs are connected to a common bus.

During writing, the output is held in the high impedance state.

TABLE | - TRUTH TABLE

INPUTS OUTPUT
C81 s, CS3 WE DiN Dout MODE
H X X X X HIGH Z Not Selected
X H X X X HIGH Z Not Selected
X X H X X HIGH Z Not Selected
L L L L L HIGH Z Write 0"
L L L L H HIGH Z Write 1"
L L L H X Dout Read inverted data from
addressed location

H = HIGH Vcltage Level

L - LOW Voltage Level

X = Don’t Care (HIGH or LOW)
HIGH Z = HIGH Impedance

TABLE 2 - FUNCTION TABLE

FUNCTION CHIP SELECT I'\mm;/?/FNTE ENABLE ouTeUT
Write L L HIGH Z
Read L H Stored Data
Not Selected H X HIGH Z

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —05Vto+7.0V
*Input Voltage (dc) —-05Vto+55V
*Input Current (dc) —12 mA to +5.0 mA
**Voltage Applied to Outputs (output HIGH) —0.5V to +5.50 V
Output Current (dc) (output LOW) +20 mA

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
**Output Current Limit Required.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE
PART NUMBER MIN TYP MAX Note 4
93L420XC 475V 50V 525V 0°C to +75°C
93L420XM 450V 50V 5.50 V —56°C to +125°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD ISOPLANAR TTL MEMORY -« 93L420

DC CHARACTERISTICS: Over Operating Temperature Ranges. Notes 1, 2 and 4

LIMITS
SYM PARAMETER
BOL RAMETE WIN TP MAX UNITS CONDITIONS
(Note 3)
VoL Output LOW Voltage 0.3 0.45 v Vce =MIN, 'OL =16 mA
Guaranteed Input Logical HIGH
V, . 1.
H Input HIGH Voltage 2.0 6 v Voltage for all Inputs
Guaranteed Input Logical LOW
Y Input LOW Vot 1. .
L nput LOW Voltage 5 0.85 v $Voltage for all Inputs
he Input LOW Current -530 —-800 uA Vee =MAX V=0V
™) Input HIGH Current 1.0 20 A Ve = MAX, V=45V
IoFF Output Current (HIGH 2) 50 uA Vee = MAX, Voyr = 24V
-50 VCC = MAX, VOUT =05V
Veo Input Clamp Diode Voltage -1.0 -1.5 \ Ve = MAX, Iy = —-10 mA
= 0° =
93L420XC 55 70 Ta -0 Ve = MAX. WE
Iec Power Supply mA 10 +75°C Grounded, all other inputs
== o,
Current 93L420XM 55 70 Ta 55°C @ 4.5V, see Power Supply
to +125°C vs Temp. Curve
v Output HIGH 93L420XC 24 Y loy =—10.3 mA
OH N
- voitage 93L421XM 24 \" IOH =-5.2mA
Output Current _ _
los Short Circuit to Ground 100 mA Vcc = MAX, Note 7
AC CHARACTERISTICS: Over Guaranteed Operating Ranges. Notes 1, 2, 4, 5, 6
93L420XC 93L420XM
SYmMBsOL CHARACTERISTIC MIN | TYP | MAX MIN TYP |MAX | UNITS | CONDITIONS
(Note 3) (Note 3)
READ MODE | DELAY TIMES
taCS Chip Select Access Time 20 25 20 40 See Test Circuit
tzRCS Chip Select to HIGH Z 25 30 25 40 ns and Waveforms
tAA Address Access Time 40 45 40 55 Note 5
WRITE MODE | DELAY TIMES
tzws Write Disable to HIGH Z . 25 30 25 40 ns
tWR Write Recovery Time 45 50 45 55
INPUT TIMING REQUIREMENTS
tw Minimum Write Pulse Width 35 15 40 15 See Test Circuit
twsD Data Set-Up Time Prior to Write 5 0 5 0 and Waveforms
tWHD Data Hold Time After Write 5 (o] 5 (o] Note 6
tWSA Address Set-Up Time 5 (o] 10 o] ns
tWHA Address Hold Time 5 o 5 o]
tWwsCSs Chip Select Set-Up Time o] (o] o] [0}
tWHCS Chip Select Hold Time 0 (o] (o] (o]
Cin Input Capacitance 25 3.5 25 3.5 F Measured with a
Cout Output Capacitance 5 7 5 7 P pulse technique
NOTES:

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case’ conditions.

2. The specified LIMITS represents the “worst case’’ value for the parameters. Since these “worst case” values normally occur at the temperature and sup-
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

3. Typical values are at Voo = 5.0 V, Ty = +25°C, and MAX loading.

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of
a two minute warm-up. Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical
thermal resistance values of the package at maximum temperature are:

] A (Junction to Ambient) (at 400 fpm air flow) = 50°C / Watt, Ceramic DIP; 65°C, Watt, Plastic DIP; NA, Flatpak.
] JA (Junction to Ambient) (still air) = 90°C,; Watt, Ceramic DIP; 110°C /Watt, Plastic DIP; NA, Flatpak.
8 iC (Junction to Case) = 25°C ; Watt, Ceramic DIP; 25°C / Watt, Plastic DIP; 10°C /Watt, Flatpak.

. The MAX address access time is guaranteed to be the “worst case” bit in the memory using a pseudo random testing pattern.
. tyy Measured at 'WSA_= MIN, tyyg s Measured at t,y, = MIN.
. Duration of short circuit should not exceed one second.

Noom
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"FAIRCHILD ISOPLANAR TTL MEMORY - 93L420

IouT - OUTPUT CURRENT — mA

IiN — INPUT CURRENT ~ mA

TYPICAL ELECTRICAL CHARACTERISTIC CURVES

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE OUTPUT VOLTAGE
(OUTPUT HIGH Z STATE) (OUTPUT LOW)
% 35 T
Vee =50V
8 30
70 g
Ta= —30°C\\ N
60 . . 2
Ta=25°C] z
| &
50 Ta=75°c £ 20 Ta = +1
o
30 5 8
°
20 5 10 Ta=-55C
o
5
[}
-10 0
[ 1 3 4 5 3 01 02 03 04 05 06
VQuT - OUTPUT VOLTAGE — VOLTS VQUT - OUTPUT VOLTAGE - VOLTS
INPUT CURRENT VERSUS INPUT CURRENT VERSUS
INPUT VOLTAGE INPUT VOLTAGE
VERSUS TEMPERATURE VERSUS SUPPLY VOLTAGE
05 T TA=-55C 05 Vee =45V
Vee =50V TaR25C Vf:cct =5.0v
0 ? 0
§ Ve =55V
Ta = +125°C b / Ve =45V
08 L 08 N Veg =50V
g Vee =55V
-1.0 S
Tp = +126°C § 0
| 2
15 [FTa = +25°C E
NTa = -55°C E
2.0 -20
Ta=+26°C
-25 -25
-10 1.0 3o 5.0 7.0 9.0 n -1.0 1.0 20 80 70 90 1"

V)N - INPUT VOLTAGE — VOLTS VIN - INPUT VOLTAGE - VOLTS

AC TEST LOAD AND WAVEFORMS

INPUT PULSES

ALL INPUT PULSES

'
GND —-— e 10ns. — e 10ns.

7-65




FAIRCHILD ISOPLANAR TTL MEMORY - 93L420

AC WAVEFORMS

READ MODE
PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS
€S, CS, Cs. l AQto A7
cHip SgLEgT T ADDRESS A
|
- e o !
Oout )
LOAD A o r
tAcs —o—e] bouTt :
DATA OUTPUT 1 0
e : |
OAPEwenz ! |
1 1

AA

(All time measurements referenced to 1.5 V)

WRITE MODE

= 55 \ 7Z '

CHIP SELECT ;

Ag to Az
ADDRESS

oN
DATA IN

we \ Y
WRITE ENABLE
- tWsD —o| |- twHD =

wsa WHA
WsCs WHCS
J— — — . e
HIGH Z
LOAD A
Dout
DATA OUTPUT | e— twr
LOAD B

(All time measurements referenced io 15V)
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PROPAGATION DELAY FROM CHIP SELECT TO HIGH 2

5,65, 5,

CHIP SELECT 15V
|~ t 7R C§ ]|
—— — —

/ HIGH Z
Doyt
DATA OUTPUT 0" LEVEL — Josv
Loapc ‘1" LEVEL
Bout \ Josv
DATA QUTPUT i HIGH Z

WRITE ENABLE TO HIGH Z DELAY

WE
WRITE ENABLE

Oout
DATAOUTPUT  “0" LEVEL _‘L._. Josv
“1" LEVEL
Dout — fosv
DATA OUTPUT N iGH 2
. _hieHz

(All tzyxx Parameters are measured at a deita of 0.5 V from
the logic level and using Load C.}

LOADING CONDITIONS

vee 5V
jt 2 ¢
— g R 37500
Sout 1 Dout )
< P
931420 500 306F 93L420 S ko R 300F 93L420 330=bor
—3 4 =
Load A Load B Load C
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TTL ISOPLANAR MEMORY 93L421
256x1—BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION - The 93L421 is a low power 256-bit Read/Write Random Access
Memory organized 256 words by one bit. It is designed for scratchpad, buffer and dis-
tributed main memory applications requiring low power. The device has three Chip Se-
lect lines to simplfy its use in larger memory systems. Address input locations are speci-
fically chosen to permit maximum packaging density and for ease of PC board layout.
A 3-state output is provided to drive bus organized systems and/or highly capacitive
loads.

® 3-STATE OUTPUT

©® ORGANIZATION - 256 WORDS X 1 BIT

©® THREE HIGH SPEED CHIP SELECT INPUTS

® TYPICAL READ ACCESS TIME - 45 ns

©® ON-CHIP DECODING

® POWER DISSIPATION - 275 mW TYPICAL

® POWER DISSIPATION DECREASES WITH TEMPERATURE

® INVERTED DATA OUTPUT

LOADING

PIN NAMES _ (Notes a, b)
CS4. CSy, CS3 Chip Select Inputs 0.5 U.L.
Ag — Ay Address Inputs 0.5 U.L
DN Data Input 0.5 U.L.
Dour Data Output 10 U.L.
WE Write Enable 05U.L

NOTES:

a. 1 Unit Load (U.L.) = 40 uA HIGH. 1.6 mA LOW
b. 10 U.L. 1s the output LOW drive factor. This output will sink a maximum of 16 mA at VOUT =0.45V, and
will source a minimum of 10 mA at 2.4 V

LOGIC DIAGRAM

¥ Annuess, -
nECODLL v

dour ®
® an—

@ & — Rt -

anmay csy
@ = — —~ e R _ ©
® *» — % ®
3¥0)
i " @

SENGE AMP
BT Doty w

on @

!

DECODER
Y ADDRESS

Ve = Pin 16 Aa[as[as[A7
(o]

GND = Pin 8 (D'@I@]@I

Q= Pin Numbers

LOGIC SYMBOL

345
13 12
cs OIN WE
1—{Ag
2 —4Ay
14 —4 A
15 —1 A3
7 —ag 93L421
9 —Ag
10 — Ag
1M—qA7
Dour
6
Vee = Pin 16
GND = Pin 8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ISOPLANAR TTL MEMORY - 93L421

FUNCTIONAL DESCRIPTION — The 931421 is a fully decoded 256-bit Random Access Memory organized 256 words by
one bit. Word selection is achieved by means of an 8-bit address, Ag thru A3.
Three Chip Select inputs are provided for logic flexibility. For larger memories, the fast chip select access time permits the
decoding of Chip Select, CS, from the address without increasing address access time.
The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 12). With WE held LOW
and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip selected.
Data in the specified location is presented at BOUT-
The 3-state output provides drive capability for higher speeds with high capacitive load systems The third state (high im-
pedance) allows bus organized systems where multiple outputs are connected to a common bus.
During writing, the output is held in the high impedance state.
TABLE | - TRUTH TABLE
INPUTS OUTPUT
g] C§2 C_§3 WE Din DOUT MODE
H X X X X HIGH 2 Not Selected
X H X X X HIGH Z Not Selected
X X H X X HIGH Z Not Selected
L L L L L HIGH Z Write "0”'
L L L L H HIGH Z Write “1”
L L L H X Dout Read inverted data from
addressed location
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care (HIGH or LOW)
HIGH Z = HIGH Impedance
TABLE 2 - FUNCTION TABLE
INPUTS
FUNCTION CHIP SELECT WRITE ENABLE ouTPUT
Write L L HIGH Z
Read L H Stored Data
Not Selected H X HIGH Z
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +1560°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —-05Vto+70V
*Input Voltage (dc) -0.5Vto+55V
*Input Current (dc) -12 mA to +56.0 mA
**Voltage Applied to Qutputs (output HIGH) -0.5Vto+5.50V
Output Current (dc) (output LOW) +20 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
**Output Current Limit Required.
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE
PART NUMBER MIN TYP MAX Note 4
93L421XC ) 475V 5.0V 5.25 Vv 0°C to +75°C
93L421XM 450V 50V 550V —55°C to +125°C
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging thformation S for le on this product.
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FAIRCHILD ISOPLANAR TTL MEMORY -« 93L421

DC CHARACTERISTICS: Over Operating Temperature Ranges. Notes 1, 2 and 4

LIMITS
MBOL P, 1 i
SYMBO ARAMETER MIN Tvp MAX UNITS CONDITIONS
(Note 3)
VoL Output LOW Voltage 0.3 0.45 v Vee = MIN, Ig = 16 mA
Guaranteed Input Logical HIGH
ViH Input HIGH Voltage 20 1.6 Vv Voltage for all Inputs
Guaranteed Input Logical LOW
ViL Input !..OW Voltage 1.5 0.85 \" Voltage for all Inputs
i Inpus LOW Current —530 —800 MA Vec = MAX, Viy=0V
WK Input HIGH Current 1.0 20 - uA Vee = MAX, V) =45V
50 Vee = MAX, V =24V
] Output Current (HIGH 2| A cc © out
OFF utput Current ( ) -s0 | “ Vce = MAX, Vout = 0.5V
Vep Input Clamp Diode Voltage -1.0 -1.5 v Vee = MAX, )y = —10 mA
= Q° =
93L421XC 55 70 Ta = 0°C Vee =MAX WE
lec Power Supply mA to +75°C . Grounded, all other inputs
C Ta = —55°
urrent 93L421XM 55 70 A 65°C @ 4.5V, see Power Supply
to +125°C vs Temp. Curve
Output HIGH |93L421XC 24 \ loy =103 mA
VoH
Voltage 93L421XM 24 v lon = 5.2 mA
Output Current _ -
los Short Circuit to Ground 100 mA Vee = MAX, Note 7

AC CHARACTERISTICS: Over Guaranteed Operating Ranges. Notes 1, 2, 4, 5, 6

) 93L421XC 93L421XM .
SYMBOL CHARACTERISTIC MIN TYP | MAX MIN TYP | MAX UNITS | CONDITIONS
(Note 3) (Note 3)
READ MODE | DELAY TIMES
tacs Chip Select Access Time 30 40 35 50 See Test Circuit
tzrCS Chip Select to HIGH Z 30 40 30 50 ns and Waveforms
tAA Address Access Time 45 90 45 100" Note 5
WRITE MODE | DELAY TiMES
tzws Write Disable to HIGH Z 30 45 30 55 ns
tWR Write Recovery Time 50 60 65 70
INPUT TIMING REQUIREMENTS
tw Minimum Write Pulse Width 60 20 70 20 See Test Circuit
twsD Data Set-Up Time Prior to Write 5 o 5 (o] and Waveforms
tWHD Data Hold Time After Write 5 0 5 0 Note 6
tWSA Address Set-Up Time 10 (0] 15 o] ns
tWHA Address Hold Time 10 0 10 (o]
twscs Chip Select Set-Up Time (0] (¢] [0} (o]
twHcs . | Chip Select Hold Time 0 [0} (0] 0
CN Input Capacitance 25 35 25 3.5 F Measured with a
Court Output Capacitance 5 7 5 7 P pulse technique

NOTES:
1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions.
2. The specified LIMITS represents the “worst case” value for the parameters. Since these “worst case” values normaily occur at the temperature and sup-
ply voltage extremes, additional noise i ity and guard banding can be achieved by decreasing the allowable system operating ranges.
_ 3. Typical values are at Vee = 50V, Tp = +25°C, and MAX loading.
4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of
a two minute warm-up. Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical
thermal resistance values of the package at maximum temperature are:

[} A (Junction to Ambient) (at 400 fpm air flow) = 50°C / Watt, Ceramic DIP; 65°C ; Watt, Plastic DIP; NA, Flatpak.

) A (Junction to Ambient) (still air) = 90°C/Watt, Ceramic DIP; 110°C /Watt, Plastic DIP; NA, Flatpak.
) s (Junction to Case) = 26°C/ Watt, Ceramic DIP; 26°C /Watt, Plastic DIP; 10°C /Watt, Flatpak.

. The MAX address access time is guaranteed to be the “worst case” bit in the memory using a pseudo random testing pattern.
. tw mgasured at tWS A= MIN, tyyga Measured at t\,, = MIN. &
. Duration of short circuit should not exceed one second.
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93L421

A

QUTPUT CURRENT

louTt

A

INPUT CURRENT

hN

90

80

70

60

50

40

30

20

05

20

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE
(OUTPUT HIGH Z STATE)

TA\rlzoc

Ta 25 CJ

1/ 17

Ta 75 C]

(8

0 1 2 3 4 5 6

Voutr OUTPUT VOLTAGE VOLTS

INPUT CURRENT VERSUS
INPUT VOLTAGE
VERSUS TEMPERATURE

Tov Ta- 55C -
v 5 . .
cc Ta-<25C \/z
I
Ta 4125 C
h ¥
l‘ “Ta »!lzsc
Ta 25C
m Ta- 55 C
0 10 30 50 7.0 9.0 "

Vin  INPUT VOLTAGE  VOLTS

louT  OUTPUT CURRENT mA

mA

Iin - INPUT CURRENT

OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE
(OUTPUT LOW)
35 T
Ve = 5.0V
30 //1/
20 Ta = 4125 C /
7Y
" /
10 TaA- §5°C
5
0
01 062 03 04 05 06
VQUuT - OUTPUT VOLTAGE - VOLTS
INPUT CURRENT VERSUS
INPUT VOLTAGE -
VERSUS SUPPLY VOLTAGE
05 Vee =45V
Vee =50V
0
/ Veg=55V
Vee =45V
05 \‘l“vcci -s0v}
\Vee = 5.5V
10
15
20
Ta = +25°C
26
‘1.0 1.0 30 50 70 90 1

ViN - INPUT VOLTAGE - VOLTS
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93L421

AC TEST LOAD AND WAVEFORM

LOADING CONDITIONS

AA

vee ?Iv
3000 . 300
Dout Oout ) )
93L421 :;6!0;’:& 30pF 93421 %ln:: 30 pF 93421 bt
= L =
Lcad A . Load B Load C
INPUT PULSES
ALL INPUT PULSES
AC WAVEFORMS
READ MODE
PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS
€S CS, CS l A0 A7
CH:P SéLECaT T ADDRESS |
_____ 4 :
- HIGH 2 i
Dout 1
LOAD A T
LN — bour :
DATA QUTPUT | )
Oout ' :
LOAD B EHZ____-_—_ : .
. |

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)




FAIRCHILD ISOPLANAR TTL MEMORY - 93L421

AC WAVEFORMS

WRITE MODE '
C53.C53
CHIP SELECT R

Agto Az
ADDRESS

OiN
DATA IN

w
WRITE ENABLE
|- TWSD & |- tWHD |
'wsa WHA
wscs 'WHCS
— PRI S —
HIGH Z
LOAD A
Dour
DATA OUTPUT — (R —e]
LOAD B
HIGH Z

(ALL TIME MEASUREMENTS REFERENCED TO 1.5.V)

PROPAGATION DELAY FROM CHIP SELECT TO HIGH 2 WRITE ENABLE TO HIGH Z DELAY

WE
WRITE ENABLE

5, 5,

CHIP SELECT 15V
‘_-‘ZRCS—’
——— e — —— . —
/ HIGH Z — / HIGH Z
dout y ouT
DATA OUTPUT 0" LEVEL — Josv DATAOUTPUT  “0" LEVEL —)L Josv
1" LEVEL “1" LEVEL

Sour A Josv Bout Josv
DATA OUTPUT N HIGH Z DATA OUTPUT

—— e Aoz

(All tzyxx parameters are measured at a delta of 0.5 V from
the logic level and using Load C.)
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TTL ISOPLANAR MEMORY 93421/93421A
256x1—BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION — The 93421 and 93421A are high speed 256-bit TTL Random Access
Memories with full decoding on chip. They are organized 256 words by one bit and are
designed for scratchpad, buffer and distributed main memory applications. The devices
have three Chip Select lines to simplify their use in larger memory systems. Address in-
put pin locations are specifically chosen to permit maximum packaging density and for
ease of PC board layout. A 3-state output is provided to drive bus organized systems
and, or highly capacitive loads.

® 3-STATE OUTPUT
® REPLACEMENT FOR 54,745S200 AND EQUIVALENT DEVICES
® ORGANIZATION - 256 WORDS X 1 BIT
® THREE HIGH SPEED CHIP SELECT INPUTS
® TYPICAL READ ACCESS TIME
93421A Commercial 30 ns
93421 Commercial 35 ns
93421 Military 35 ns

® ON CHIP DECODING

® POWER DISSIPATION - 1.8 mW/BIT

® POWER DISSIPATION DECREASES WITH TEMPERATURE
® INVERTED DATA OUTPUT

LOADING
PIN__!\IAI\_A_ES _ (Notes a, b)
CSq. CSy, CS3 Chip Select Inputs 05U.L
Ag — Ay Address Inputs 0.5 U.L.
Din Data Input 0.5 UL
Oout Data Output 10U.L.
WE Write Enable 05U.L

NOTES:

a. 1 Unit Load (U.L.) = 40 uA HIGH/ 1.6 mA LOW

b. 10 U.L. is the output LOW drive factor. This output will sink a maximum of 16 mA at Vourt = 0.45V, and
will source a minimum of 1O mA at 2.4 V.

X ADDRESS WORD LOGIC DIAGRAM
DECODER DRIVER
dout &
@ Ao —
@ A —
16 x 16 & 0
| | ARRAY
A2 — MEMORY CELL —
® 4 — &2 ®
2N6)

P | % @

SENSE AMP

WRITE DRIVER  j—.

!

on @

Vee = Pin 16 DECODER
Y ADDRESS
GND =Pin 8
. AafAslAglAr
O = Pin Numbers ®!©l@'®1

LOGIC SsYMBOL

345
13 12
cs D| WE
1—Ap IN
2—4A,
14— Ay
15— A3
93421'93421A
7—Aq
99— As
10— Ag
1m—Az
Dout
i
6
Vee Pint6
GND Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93421/93421A

FUNCTIONAL DESCRIPTION —~ The 93421/93421A are fully decoded 256-bit Random Access Memories organized
256 words by one bit. Word selection is achieved by means of an 8-bit address, Ag thru A5.
Three Chip Select inputs are provided for logic flexibility. For larger memories, the fast chip select access time permits the
decoding of Chip Select, CS, from the address without increasing address access time.
The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 12). With WE held LOW
and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip selected.
Data in the specified location is presented at DOUT-
The 3-state output provides drive capability for higher speeds with high capacitive load systems. The third state (high im-
pedance) allows bus organized systems where multiple outputs are connected to a common bus.
During writing, the output is held in the high impedance state.
TABLE | - TRUTH TABLE
INPUTS OUTPUT
CS4 S CS3 WE Din Dout MODE
H X X X X HIGH Z Not Selected
X H X X X HIGH 2 Not Selected
X X H X X HIGH Z Not Selected
L L L L L HIGH 2 Write 0"
L L L L H HIGH Z Write 1"
L L L H X Dout Read inverted data from
addressed location
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care (HIGH or LOW)
HIGH Z = HIGH Impedance
TABLE 2 - FUNCTION TABLE
INPUTS
FUNCTION CHIP SELECT WRITE ENABLE ouTPUT
Write L L HIGH Z
Read L H Stored Data
Not Selected H X HIGH 2
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin -0.5Vto+7.0V
*Input Voltage (dc) -0.5Vto+55V
*Input Current (dc) -12 mA to +5.0 mA
**Voltage Applied to Outputs (output HIGH) -0.5 Vto +56.50 V
Output Current (dc) (output LOW) +20 mA
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
**Output Current Limit Required.
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE
PART NUMBER MIN TYP MAX Note 4
93421AXC, 93421XC 475V 50V 525V 0°C to +75°C
93421 XM 450V 50V 5§70V ~55°C to +125°C
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information S for on this prod
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93421/93421A

DC CHARACTERISTICS: Over Operating Temperature Ranges. Notes 1, 2 and 4

LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN TYpP MAX
(Note 3)
VoL Output LOW Voltage 0.3 0.45 v Vec=MIN, Ig = 16 mA
Guaranteed Input Logical HIGH
Vi Input HIGH Voltage 20 1.6 \" Voltage for all Inputs
Guaranteed Input Logical LOW
ViL Input LOW Voltage 15 0.85 \" Voltage for all Inputs
I Input LOW Current -530 -800 MA Vee = MAX, vy =0V
™ Input HIGH Current 1.0 20 A Voo =MAX vy =45V
50 Vee = MAX, V, =24V
1 tput t H CcC + YVOUT
OFF Output Current (HIGH 2) _50 HA Voo = MAX, Vour = 0.5 V
Veo Input Clamp Diode Volitage -1.0 -1.5 \) Vec =MAX Iy = -10 mA
93421XC 90 124 Ta = +75°C | Voc = MAX, WE
Ice Power Supply! 93421AXC 100 135 mA Tp =0°C Grounded, all other inputs
Current 93421XM 90 117 Tp=+1 25°C | @ 4.5 V, see Power Supply
100 143 [T To=-55°C | vs Temp. Curve
v Output HIGH |93421XC,AXC 24 \" IoH = -10.3 mA
H
o Voltage 93421XM 24 v lon = 5.2 mA
Output Current _ _
los Short Circuit to Ground 100 mA Vce = MAX, Note 7

AC CHARACTERISTICS: Over Guaranteed Operating Ranges. Notes 1, 2, 4,5, 6

93421AXC 93421XC 93421XM
SYMBOL CHARACTERISTIC MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNITS | CONDITIONS
(Note (Note (Note
. 3) 3) 3)
READ MODE | DELAY TIMES
tACS Chip Select Access Time 20 | 30 20 30 25 | 40 See Test Circuit
tZRCS Chip Select to HIGH Z 20 30 20 30 20 | 40 ns |and Waveforms
tAA Address Access Time 30 40 35 50 35 | 60 Note 5
WRITE MODE | DELAY TIMES
tzws Write Disable to HIGH Z 10 | 20 35 10 | 20 35 10 | 20 | 45 ns
'WR Write Recovery Time 25 40 25 40 25 | 50
INPUT TIMING
REQUIREMENTS
tw Minimum Write Pulse Width 30 | 10 30| 10 40 | 10 See Test Circuit
twspD Data Set-Up Time Prior to Write] O 0 0 0 0o (o] and Waveforms
tWHD Data Hold Time After Write 5 o] 5 0 5 0 Note 6
twsA Address Set-Up Time (o] (] o] o] o] 0 ns
tWHA Address Hold Time 5 0 5 (o} 5 o
twscs Chip Select Set-Up Time (o] (o] o] [o] o] o]
tWHCS Chip Select Hold Time 5 (4] 5 0 5 0
C Input Capacitance 25| 35 25| 35 25| 356 F | Measured with
Co Output Capacitance 5 7 5 7 5 7 P pulse technique
NOTES:

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under

“worst case’ conditions.

2. The specified LIMITS represents the “worst case’* value for the parameters. Since these “worst case”” values normally occur at the temperature and sup-
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

3. Typical values are at Ve = 50V, TA = +25°C, and MAX loading.

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of
a two minute warm-up. Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical
thermal resistance values of the package at maximum temperature are:

8, (Junction to Ambient) (at 400 fpm air flow) = 50°C / Watt, Ceramic DIP; 65°C; Watt, Plastic DIP; NA, Flatpak.
(] A (Junction to Ambient) (still air) = 90°C/Watt, Ceramic DIP; 110°C /Watt, Plastic DIP; NA, Flatpak.

) )C (Junction to Case) = 25°C, Watt, Ceramic DIP; 25°C/ Watt, Plastic DIP; 10°C /Watt, Flatpak.

No o

A = MIN. tyg

A Measured at t,, = MIN.
. Duration of short circuit should not exceed one second.

. The MAX address access time is guaranteed to be the “worst case” bit in the memory using a pseudo random testing pattern.
. tyy measured at
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93421/93421A

A

IguT - OUTPUT CURRENT

mA

Icc - POWER SUPPLY CURRENT

1N - INPUT CURRENT - mA

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE
(OUTPUT HIGH Z STATE)
%
80
70
EEXEN
60 Ta 2:cC
P
50 Ta 75C
0
30
20
0
0
10 H{
[ [ 2 3 a 5 6

VouT OUTPUT VOLTAGE =~ VOLTS

POWER SUPPLY CURRENT
VERSUS TEMPERATURE

150
140
130
120
"o M _Vee T5.5V
] =l
100 vee 50V —
—~
%
80 vee asvll
I
50
50
0 25 0 % 50 75 00 125

TA AMBIENT TEMPERATURE  C

INPUT CURRENT VERSUS

INPUT VOLTAGE
VERSUS TEMPERATURE
05 vcc—'f.ov Tar 55C
) Ta=+25C
[ )
A< 4125 C
o5 I T 125
10
Ta=+125°C
15 Pra-25¢C
Ta Ls c
20
25
1.0 10 30 5.0 70 90 n

ViN INPUT VOLTAGE VOLTS

tan  ADDRESS ACCESS TIME

Iy - INPUT CURRENT  mA

lout OUTPUT CURRENT  mA

OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE
(OUTPUT LOW)

chInv / /

/
» Ta-+75C_ /
20 p———ATa - 1125 C. 4 /
474
15 /
4
N/~
10 Ta 55(:‘—1
5
/
0.1 02 03 [\ G5 06

VouT OUTPUT VOLTAGE  VOLTS

ADDRESS ACCESS TIME
VERSUS LOAD CAPACITANCE

100

%

80

0 100 200 300 400 500 600 70C BOO 900 1000

LOAD CAPACITANCE  F

INPUT CURRENT VERSUS
INPUT VOLTAGE
VERSUS SUPPLY VOLTAGE

0s Vee 45V L
Vee =50V
0
Voo - 55V
N Vee -4y
05 v - 50V
Ve -85V
10 ‘L
]
15
20
Ta 25C
25 L
10 10 30 50 70 90 I

VN INPUT VOLTAGE  VOLTS




FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93421/93421A

AC TEST LOAD AND WAVEFORM

LOADING CONDITION INPUT PULSES
ALL INPUT PULSES
vee
S3000
—_— >
Dout 1 Pout
93421/93421A %ﬁg‘zo::so;f 93421/93421A %,‘(u:t 30pF
Load A Load B D e e — -
AC WAVEFORMS
READ MODE
PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS
€S, Cs, c;éa lk ig;;:;s
CHIP SELECT :
. — — — :
. HIGH Z I !
Dout ;
LOAD A r
nes|—] s ><
e _— 1 .I
Dout : T '
LOAD B meMz _ ! " '

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)

WRITE MODE

= 5 Y
CS;,CS3
CHIP SELECT (

Agto Ay
ADDRESS

OiN
DATA IN

w
WRITE ENABLE
|- IWSD ~e < 'WHD -
| ——— IWSA ————] WHA
wscs 'wHCS
.
— — e o a—
HIGH Z
LOAD A
Oour
DATA OUTPUT | o— twR
LOAD B
HIGH Z

(ALL TIME MEASUREMENTS REFERENCED TO 1.5 V)
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93421/93421A

PROPAGATION DELAY FROM CHIP SELECT TO HIGH Z

CS; CS, CS3 N

CHIP SELECT T

—— — — — —

_— HIGH Z
Dout
LOAD A
tACS —=—e
Dout
LOADB  higHz
5V
750 ©
ﬂ
4
93421/93421A ??"A\ 5 pF
—t—
Load C

WRITE ENABLE TO HIGH Z DELAY

WRITE ENABLE

) /
out
DATAQUTPUT  “0" LEVEL _7L__ Josv
"1 LEVEL
Dout - fosv
DATA OUTPUT \
e HIGHZ

(All tzyxx Parameters are measured at a delta of 0.5 V from
the logic level and using Load C.)
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TTL ISOPLANAR MEMORY 93L422
256x%4-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION — The 93L422 is a 1024-bit Read/Write Random Access Memory or-
ganized 256 words by four bits per word. The 93L422 has 3-state outputs, and is de-
signed primarily for buffer control storage and high performance main memory applica-
tions. The device has a typical address access time of 45 ns.

ISOPLANAR TECHNOLOGY

3-STATE OUTPUTS

TYPICAL READ ACCESS TIME — 45 ns

PIN NAMES
Ag — Az Address Inputs
Dy —Dg Data Inputs
CSq. CSy Chip Select Inputs
WE Write Enable Input
01 -04 Data Outputs
OE Output Enable

ORGANIZATION - 256 WORDS X 4 BITS

STANDARD 22-PIN DUAL IN-LINE PACKAGE
TWO CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION
LOW POWER DISSIPATION - 0.27 mW/BIT TYP

LOGIC SYMBOL

€$1CS220 9 1113 15

ol

CS WED; Dz D3 Da
a—ao
3— A1
2—A2
A o] 931422
21— 4,
s—As
6— A6
7—A7
OE 0102 03 Og
181012 14 16
Vee Pin22
GND Pin8

LOGIC DIAGRAM

>y

ouTPUT

DATA
CONTROL

— o1
—o: ©®
L—o0; @
— 04 @

(ODEID)
01020304
INPUT DATA
CONTROL
8 Ao —
Ay ~—e
—1 row 32x32
8 :: —] seecr :> bl
@ A¢—
COLUMN
SELECT
Ve = Pin 22 [][
GND =Pin 8 Ag Ag A7
O = Pin Number OO0

3

o
@
~

gl
®ee®

2l

CONNECTION DIAGRAMS
DIP (TOP VIEW)

‘JDF'” T “m,—_]\‘cc
a2 21[Jas
Avd: 20 ]we
a0l 19[]Ts
as s 18[]GE
a6 17[Jcs2
A7:7 16 [Joa
GND 8 151704
0109 14 [Jos
0,:,0 1303
Dz:'n 12[Jo;

FLATPAK (TOP VIEW)

a3 3 vee
a2 1 ][ l[ Ir e

Ay 3 2 1242322 2 W
Ag . ] —— 3
e 20 e OF

Ap E—— 6 i) ——— K173
A — 7 i ————

GND ey 8 174 Oa

R ——— 16 zol

04 10 11121314 15 o3

o T o

NC NC
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FAIRCHILD ISOPLANAR TTL MEMORY e 93L422

FUNCTIONAL DESCRIPTION — The 931422 is a fully decoded 1024-bit Random Access Memory organized 256 words
by four bits. Word selection is achieved by means of an 8-bit address, Ag thru A3.

Two Chip Select inputs are provided for logic flexibility. For larger memories, the fast chip select access time permits the
decoding of Chip Select, CS, from the address without increasing address access time.

The read and write operations are controlled by the state of the active LOW Write Enable, WE (pin 20). With WE held LOW

and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip selected.
Data in the specified location is presented at DOUT-

TRUTH TABLE

INPUTS 4 OUTPUTS

OF TS cS2 WE D1 -Da 93L422 MODE
PIN 18 PIN 19 PIN 17 PIN 20 PINS 9, 11,1315 3-STATE

X H X X X HIGH Z Not Selected

X X L X X HIGH Z Not Selected

L L H H X 01-04 Read Stored Data

X L H L L HIGH Z Write “0""

X L H L H HIGH Z Write 1"

H L H H X HIGH Z Output Disabled

H L H L L HIGH 2 Write “0” (Output Disabled)

H L H L H HIGH 2 Write 1" (Output Disabled)

H = HIGH Voltage; L = LOW Voltage; X = Don’t Care (HIGH or LOW); HIGH Z = High Impedance.
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Lead Potential to Ground Lead -05Vto+70V
Input Voltage (dc)* -05Vto+55V
Input Current (dc)* —12 mA to +5.0 mA
Voltage Applied to Outputs (output HIGH)** —0.5V to +5.50 V
Qutput Current (dc) +20 mA

“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
**Qutput Current Limit Required.

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢c)

PART NUMBER AMBIENT TEMPERATURE

MIN TYP MAX Note 4
93L422XC 475V 50V 525V 0°C to +75°C
93L422XM 450V 50V 550V —55°C to +125°C

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93L422

DC CHARACTERISTICS: Over'Operating Temperature Ranges (Notes. 1, 2, 4)
LIMIT:
SYMBOL CHARACTERISTIC S UNITS CONDITIONS
MIN TYP MAX
{Note 3)
VoL Output LOW Voltage 0.3 0.45 \" VCC =MIN, I, =8mA
Vin Input HIGH Voltage 21 16 Y Guaranteed Input HIGH Voltage
for all Inputs
ViU Input LOW Voltage 15 . 08 v Guaranteed Input LOW Voltage
for all Inputs
e Input LOW Current -150 -300 MA Vce = MAX, Viy = o4V
1.0 40 A Vee = MAX, V) =45V
1 Input HIGH Current “ cc IN
1.0 mA Vee = MAX, Vi =5.25 V
Veo Input Diode Clamp Voltage 1.0 -15 v Vce = MAX, IN = -10 mA
| Output Current 50 A Vee = MAX, Voyt = 24V
OFF {HIGH 2) -50 Vee = MAX, Vour =05 V
Output HIGH - -
VOH | voltage 24 v Vee = MIN, Igy = -5.2 mA
Output Current
los Short Circuit 70 mA Ve = MAX, Note 7
to Ground
93L422XC 55 75 Ta = 175°C | Vee = MAX,
| Power Supply 93L422XC 60 80 Tp =0°C All Inputs and
mA
ce Current 93L422XM 50 70 Tp = +125°C | Outputs Open
93L422XM 65 90 Tp = ~55°C
AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6)
93L422XxC* 93L422XM
SYMBOL CHARACTERISTIC MIN TYP MAX | MIN TYP MAX UNITS CONDITIONS
(Note 3) (Note 3)
READ MODE | DELAY TIMES
taCS Chip Select Time 20 35 20 45
tZRCS Chip Select to HIGH 2 20 35 20 45 ns See Test Circuit
tAOS Output Enable Time 20 35 20 45 and Waveforms
tZROS Qutput Enable to HIGH Z 20 35 20 45
tAA Address Access Time 45 60 45 75
WRITE MODE | DELAY TIMES
tzws Write Disable to HIGH Z 20 40 20 45 ns
YWR Write Recovery Time 25 45 25 50
INPUT TIMING REQUIREMENTS See Test Circuit
tw Write Pulse Width (to guarantee write) 45 30 55 35 and Waveforms
twso Data Set-Up Time Prior to Write 5 (o] 5 (o]
tWHD Data Hold Time After Write 5 [0} 5 (0]
tWSA Address Set-Up Time 10 0 10 [0} ns
tWHA Address Hold Time 5 (o] 10 (0]
twscs Chip 3elect Set-Up Time 5 0] 5 o]
YWHCS Chip Select Hold Time 5 0 10 0
C Input Pin Capacitance 3 5 3 5 F Measure with
Co Output Pin Capacitance 5 8 5 8 P Pulse Technique

*93L422XC with the specified ac characteristics will be available starting First Quarter 1977.
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FAIRCHILD ISOPLANAR TTL MEMORY e 93L422

NOTES: .

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “‘worst case’’ conditions.

2. The specified LIMITS represents the ‘worst case’’ value for the parameters. Since these “worst case” values normally occur at the temperature and sup-
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasmg the allowable system operating ranges.

3. Typical values are at Voo = 5.0V, T = +25°C, and MAX loading.

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute warm-up. Temperature range

of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package
at maximum temperature are:

aJA (Junction to Ambient) (at 400 fpm air flow) = 50°C / Watt, Ceramic DIP; 65°C /Watt, Plastic DIP; NA, Flatpak.
oJA (Junction to Ambient) (still air) = 90°C / Watt, Ceramic DIP; 110°C /Watt, Plastic DIP; NA, Flatpak.
6 ;¢ (Junction to Case) = 25°C/Watt, Ceramic DIP; 25°C/Watt, Plastic DIP; 15°C/Watt, Flatpak.

. The MAX address access time is guaranteed to be the “worst case’" bit in the memory using a pseudo random testing pattern.
.ty measured at tyyga = MIN, g4 measured at ty, = MIN.
. Duration of short circuit should not exceed one second.

Nownm

TYPICAL ELECTRICAL CHARACTERISTIC CURVES

OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE
(OUTPUT HIGH Z STATE)

i TSN
Z v Ta ¢ —
H [
El Ta 7S¢
T2 —
o ) D
Voyt OUTPUT VOLTAGE  VOLTS
OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE POWER SUPPLY CURRENT
(OUTPUT LOW) VERSUS TEMPERATURE
” . 0
Ve 50V "
<" y Y -
S A PN
z ’ / H . — Voo 55V
& L e omsc 3 ® z
I I R 2V 74 A R e S s OO W
H / g —— 7
S 9 V : 50
° [ =, 3w vee asvf”
5 ® A sscTT g
? : 35
° o1 02z 03 04 05 06 o0J N s 0w s s 00 s
VOuT OUTPUT VOLTAGE VOLTS Ta AMBIENT TEMPERATURE  C
INPUT CURRENT VERSUS
ADDRESS ACCESS TIME INPUT VOLTAGE
VERSUS LOAD CAPACITANCE VERSUS TEMPERATURE
05 T -
o ‘[ Vee - 50V :A‘ ‘:::::\:
4 o !
e d K Ta-125C
§ % : 05 Vi
2 o l 2 é
) H |
H [ EE Pra- »zls c
o z Tra- ssc
< w0 7 i 20
30 A
25
?00 100 200 300 400 500 600 /00 8OO 900 1000 10 10 30 50 70 90 n
LOAD CAPACITANCE  oF Vin  INPUT VOLTAGE  VOLTS
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FAIRCHILD ISOPLANAR TTL MEMORY ¢93L422

AC TEST LOAD AND WAVEFORM

LOADING CONDITIONS INPUT PULSES

ALL INPUT PULSES

vce

600 O

Dout

GND —»| |«—10ns —»| |«*—10ns

931422 12000:%15 oF 931422 1k ZR15pF

Load A Load B

WRITE MODE

Csy.cs
CHIP SELECT

Ao A7
ADDRESS

S S S

(D1 Dgq)
DATA IN

we \
WRITE ENABLE

LOAD A .\
—— !

(All above measurements referenced to 1.5 V unless otherwise indicated)
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READ MODE

PROPAGATION DELAY
FROM CHIP SELECT

Cs1.CS2
CHIP
SELECT
-

‘ACS—-——J

LOAD A tzacs —a| |
oara N

OUTPUTS 3

01 O4 \ ] 0S5V

e
05V

LOAD 8 '

--Y -

PROPAGATION DELAY PROPAGATION DELAY
FROM OUTPUT ENABLE FROM ADDRESS INPUTS

OF
ouTPUT Ao A7
ENABLE ADDRESS

408 —»| |e—o |

—| pp |e—

DATA

OUTPUTS
07 Og
LOAD A

LOAD A
tZROS —>| |*—

DATA

ouTPUTS \ Z
07 04 \ 7 0sv
!

T
05V
1
LOAD B ‘

B

7-85



TTL ISOPLANAR MEMORY 93L425
1024x1-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION - The 93L425 is a low power 1024-bit Read, Write Random Access
Memory organized 1024 words by one bit. It has a typical access time of 35 ns and is
designed for buffer and control storage and high performance main memory applica-
tions requiring low power.

The 93L425 has full decoding on chip, separate Data Input and Data Output lines and
an active LOW Chip Select line. A 3-state output is provided to drive bus organized sys-
tems and/or highly capacitive loads. The 93L425 is fully compatible with standard
DTL and TTL logic families.

FULL MIL AND COMMERCIAL RANGES

3-STATE OUTPUT

NON-INVERTING DATA OUTPUT

ORGANIZED 1024 WORDS X 1 BIT

READ ACCESS TIME 35 ns TYPICAL .
CHIP SELECT ACCESS TIME 20 ns TYPICAL

POWER DISSIPATION 250 mW TYPICAL

TTL INPUTS AND OUTPUTS

® POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE

PIN NAMES

»
-
T
o}

74
D
D

(2]

2

3

- Ag Address Inputs
WE Write Enable Input
s1TY] Data Input

Dour Data Output

|O> Ol

LOGIC DIAGRAM

"'uur(‘/)

30 % 30
WORD 1 akkAY

DRIVER
AV

SENSE AMPS
AND 4
ot _G:__—* a0

DRIVERS

‘ WE @
ADDRESS

e ADORESS
LECOD DECODER .
bin 1y

Ag Ay Ap Az Ag Ag AgA; Ag Ag Vce = Pin 16

©©0000CROTOTE) GND = Pin 8

O = Pin Number

LOGIC SYMBOL

1 15 14
b b
cs DIN WE
2 — Ao
3— A,
4—aA,
5— A3
6 — A4
9 —{ Ay 931425
10— Ag
1M1—ay
12—Ag
e Oou1
!
VCC = Pin 16
GND = Pin 8

CONNECTION DIAGRAM
DIP (TOP VIEW)

=0 7 P
Ao : 2 15 3 Din
EeE EN B v
= R S
O = LR & R
Ag o il :] A
DOUT 5 / 0 [ 46
GND E 8 9 : Ay
NOTE:
The Flatpak version has the same
pinouts (Connection Diagram) as the

Dual In-Line Package.




FAIRCHILD ISOPLANAR TTL MEMORY e 93L425.

FUNCTIONAL DESCRIPTION — The 93L425 is a fully decoded 1024-Bit Random Access Memory organized 1024 words by
one bit. Word selection is achieved by means of a 10-bit address, Ag thru Ag.

The Chip Select input allows memory array expansion. For large memories, the fast chip select access time permits decod-
ing of the Chip Select (CS) from the address without affecting system performance.

The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 14). With WE held LOW
and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip select-

ed. Data in the specified location is presented at Doyt and is non-inverted. During writing, the output is held in the high im-
pedance state. .

The 3-state output provides drive capability for higher speeds with high capacitive load systems The third state (high im-
pedance) allows bus organized systems where multipie outputs are connected to a common bus.

TABLE 1 — TRUTH TABLE

_ INETS OUTPUT MODE

H X X HIGH Z Not Selected
L L L HIGH Z Write 0"

L L H HIGH Z Write 1"

L H X Dourt Read

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care (HIGH or LOW)

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin -05Vto+7.0V
*Input Voltage (dc) —05Vto+55V
*Input Current (dc) —12 mA to +5.0 mA
**Voltage Applied to Outputs (output HIGH) 0.5V to +56.50 V
Output Current (dc) (output LOW) +20 mA

“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
**QOutput Current Limit Required

GUARANTEED OPERATING RANGES

PART NUMBER e SUPPLY V%;AGE Ve — AMBIENT TNEOI:IOPERATURE

93L425XC 475V 50V 525V 0°C to +75°C

93L425XM 450V 50V 5.50 V —55°C to +125°C
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for & ilable on this product.
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FAIRCHILD ISOPLANAR TTL MEMORY e 93L425

DC CHARACTERISTICS: Over Operating Temperature Ranges. Notes 1, 2 and 4

"LIMITS
T
SYMBOL PARAMETER MIN TP MAX UNITS CONDITIONS
(Note 3)
VoL Output LOW Voltage 0.35 0.50 v Vec =MIN, Ig =16 mA
)
Vi Input HIGH Voltage 21 16 v Guaranteed Input HIGH Voltage
for all Inputs
I W Vol
Vi Input LOW Voltage 15 08 v Guranteed Input LOW Voltage
i for all Inputs
e input LOW Current -150 | -300 uA Vee = MAX, Vi =04V
1. = =4,
™ input HIGH Current 0 40 HA Vee = MAX, Viy =45V
10 mA Voo = MAX, Viy =525V
50 Vee = MAX, V, =24V
) Output Current (HIGH Z cc * TouT
OFF utput Current ( ) 50 | “A Ve = MAX, Vo up =056 V
Output Current
i - =
os Short Circuit to Ground 100 mA Vee = MAX. Note 7
v Output HIGH |931L425XC 24 v loH= —5.2mA, Voc =50V 5%
OH Voltage 93L425XM 24 v IoH = —5.2 MA, Ve = 5.0 V £10%
Veo Input Clamp Diode Voltage -1.0 -15 v Ve = MAX Iy = —10 mA
55 mA Ta > 75°C Vee = MAX,
Ice Power Supply Current 45 65 mA Tp =0°C All Inputs
75 mA Ta =—55°C Grounded

AC CHARACTERISTICS: Over Guaranteed Operating Ranges.Notes 1, 2, 4, 5, 6

93L425XC 93L425XM
SYMBOL CHARACTERISTIC MIN TYP |MAX ‘MIN TYP |MAX UNITS | CONDITIONS
(Note 3) (Note 3)

READ MODE | DELAY TIMES

tacs Chip Select Access Time 20 40 20 45 See Test Circuit

tzZrcs Chip Select to HIGH Z 20 40 20 50 ns and Waveforms
taA Address Access Time 35 60 35 70

WRITE MODE | DELAY TIMES

tzws Write Disable to HIGH Z 20 45 20 45

twR Write Recovery Time 20 45 20 55

INPUT TIMING REQUIREMENTS
tw Write Pulse Width 45 25 50 25 See Test Circuit
(to guarantee write) ns and Waveforms

twsb Data Set-Up Time Prior to Write 5 0 10 0

tYWHD Data Hold Time After Write 5 0 *l 10 0

twsa Address Set-Up Time 10 0 10 0
. YWHA Address Hold Time 5 (o] 10 o]

twscs Chip Select Set-Up Time 5 0 10 0

tWHCS Chip Select Hold Time 5 0 10 (o]

C Input Pin Capacitance 4 5 4 5 oF

Co Output Pin Capacitance 7 8 7 8




FAIRCHILD ISOPLANAR TTL MEMORY e 93L425

NOTES:

1

2.

3
4.

Noo

Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case’” conditions.
The specified LIMITS represents the "‘worst case’* value for the parameters. Since these "'worst case’ values normally occur at the temperature and sup-

ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasmg the allowable system operating ranges.
Typical values are at VCC 50V, TA = +25°C, and MAX loading.

The temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. Temperature range of operatlon refers to case
temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package at maximum temperature are:

8,5 (Junction to Ambient) (at 400 fpm air flow) = 50°C / Watt, Ceramic DIP; 65°C, Watt, Plastic DIP; NA, Flatpak.
8 A (Junction to Ambient) (still air) = 90°C/ Watt, Ceramic DIP; 110°C/Watt, Plastic DIP; NA, Flatpak.
8¢ (Junction to Case) = 25°C/ Watt, Ceramic DIP; 25°C/ Watt, Plastic DIP; 10°C/Watt, Fiatpak.

The MAX address access time is guaranteed to be the “worst case” bit in the memory using a pseudo random testing pattern.
tyy measured at ‘WS A = MIN, tyy,g o measured at t,, = MIN.
Duration of short circuit should not exceed one second.

AC TEST LOAD AND WAVEFORM

LOADING CONDITIONS

vee
?; 300 ¢
Dout Bour
600 == 30 0k LR 00k
931425 o T 93L425 e A 40
- e .
Load A Load B

INPUT PULSES

ALL INPUT PULSES

GND = ey | 10 ns ——

(All time measurements referenced to 1.5 V)
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FAIRCHILD ISOPLANAR TTL MEMORY e 93L425

AC WAVEFORMS
READ MODE
PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS INPUTS

cs A
CHIP SELECT T /\gumiz INPUTS A
——————t X
Dout !
LOAD A !
TACS =] '
Dout Jout :
LOAD B DATA OUTPUT '

e ——

WRITE MODE

e ) | Vs

CHIP SELECT
AY e \ V4
Agto Ag
ADDRESS INPUTS
¥
oIN
DATA INPUT
WE
WRITE ENABLE
-

LOAD A
Dout
DATA OUTPUT

- WR —|

LOAD B

(All time measurements referenced to 1.5 V)
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FAIRCHILD ISOPLANAR TTL MEMORY e 93L425

AC TEST LOAD AND WAVEFORM

93L425 % RN

Load C

WRITE ENABLE TO HIGH Z DELAY

WE
WRITE ENABLE

Doyt

ou .
DATA QUTPUT 0" LEVEL L————- }05\/

“17 LEVEL .

D -\ fosv

ouTt (——
DATA QUTPUT

ez

PRQPAGATION DELAY FROM CHIP SELECT TO HIGH z

cs

CHIP SELECT 18V
~— 17RO~

/ HIGH Z
Oout
ATA QUTPUT “0" LEVEL \
° / Josv

“1" LEVEL

Dout N\ Josv
DATA OUTPUT F HIGH Z

arameters are measured at a deita of 0.5 V from the logic level and using Lodd C.)

(Al tzx0xx P
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93L425

I POWER SUPPLY CURKENT  nA

INUT CURNEST e

Vry  INPUT THRESHOLD VOLTAGE  VOLIS

V5T EOR Sy wa T
i Ta BN ] ‘
bt o e s T
| ——— A . :

TYPICAL ELECTRICAL CHARACTERISTIC CURVES

POWER SUPPLY CURRENT
VERSUS TEMPERATURE

T T T T
L vee Max . . .
ALL INPUTS GND
80 } }
T
60 +—t }
|

bbb
SLOPE QW9 wA C25C 100 ¢

60 0 0 20 60 100 a0

T, JUNCTION TEMPERATURE

INPUT CURRENT
VERSUS INPUT VOLTAGE

20
N
ot
25 2 %‘1 i i i
TO 36 TG RGO QL TG 130 150170190210230

Yoy INPLT VOLTAGE  VOLTS

INPUT THRESHOLD
VOLTAGE VERSUS
TEMPERATURE
30 T T -
vee w0y -
0 O S
- ‘ b .
10) + t
| ! 1
0s %
- {
60 20 0 20 60 100 a0 160

T, JUNCTION TEMPERATURE

NORMALIZED ADDRESS ACCESS TIME

OUTPUT CURRENT
VERSUS OUTPUT
VOLTAGE (OUTPUT HIGH)

Unmm B
< o Ta w5 C L Y
t +
> obm I ] A
H N i,
3 125 C Th 125C -
i I '3
3 S | !

10
5 1 '
3 RN ’
15 T
L] i 1
vo S Il i
10 0 10 20 30 40 060 /0 80 09 10 1
Vour OUTPUT VOLTAGE  vOLTS
OUTPUT CURRENT
VERSUS OUTPUT VOLTAGE
(OUTPUT LOW)
30
Vee 50V
25
< 1
: f

-
o

Vour OUTPUT VOLTAGE VOLTS

NORMALIZED ADDRESS
ACCESS TIME VERSUS
TEMPERATURE

|

1
—-vec sov

40 20 0 20 60 100 140
Ty JUNCTION TEMPERATURE 'C
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TTL ISOPLANAR MEMORY 93425/93425A
1024x1-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION — The 93425 and 93425A are 1024-bit Read/Write Random Access
Memories organized 1024 words by one bit. They are designed for buffer control storage
and high performance main memory applications. The devices have typical address times
of 30 ns for the 93425 and 25 ns for the 93425A.

The 93425 and 93425A include full decoding on chip, separate Data Input and Data Out-
put lines and an active LOW Chip Select and Write Enable. They are fully compatible
with standard DTL and TTL logic families. A 3-state output is provided. to drive bus
organized systems and/or highly capacitive loads.
e 3-STATE OUTPUT

ORGANIZED 1024 WORDS X 1 BIT

.
® TTL INPUTS AND OUTPUT — FULL 16 mA DRIVE CAPABILITY
e TYPICAL READ ACCESS TIME

93425A Commercial 30 ns
93425 Commercial 40 ns
93425 Military 40 ns

CHIP SELECT ACCESS TIME 15 ns TYPICAL

NON-INVERTING DATA OUTPUT

POWER DISSIPATION 0.5 mW/BIT TYPICAL

POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE

PIN NAMES

csS Chip Select
Ap - Ag Address Inputs
WE Write Enable
DN Data Input
DouT Data Output

LOGIC DIAGRAM

Oout (7)
32X 32
WORD | ARRAY
DRIVER
SENSE AMPS
AND
ORIVERS
[} TINC)
ADDRESS .
DECODER SSD‘“SS
cooen ——(}— ®

Ag Ay Ay Az Ay Ag AgA; Ag Ag 6

) - ) : Vee =Pin 1
~

(0000 0NOTOTE) GND = Pin 8

O =rin Numbers

LOGIC SYMBOL

1 15 14
cs DN WE
2—Ap
3— A,
a—a,
s—q A3
6 —Aqg
o—a. 93425/93425A
10— ag
11 —1A7
12— Ag
A
" ° O0uT
7
Vce = Pin 16
GND =Pin 8
CONNECTION DIAGRAMS
DIP (TOP VIEW)
. \
es [ 16 [Jvee
AOD 2 15 [Joi
A : 3 14 :vﬁ
A [ e 13 [J e
a3 s 12 bAs
A n [Jas
oout [ 7 10 [ ae
GND )8 9 :IAs
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.




FAIRCHILD ISOPLANAR TTL MEMORY * 93425/93425A

FUNCTIONAL DESCRIPTION — The 93425/93425A are fully decoded 1024-bit Random Access Memories organized 1024

words by one bit. Word selection is achieved by means of a 10-bit address, Ag to Ag.

The Chip Select (CS) input provides for memory array expansion. For large memories, the fast chip select time permits the

decoding of chip select from the address without increasing address access time.

The read and write operations are controlled by the state of the active LOW Write Enable (WE, Pin 14). With WE and CS held
LOW, the data at Dp is written into the addressed location. To read, WE is held HIGH and CS held LOW. Data in the speci-

fied location is presented at DQUT and is non-inverted.

The 3-state output provides drive capability for higher speeds with high capacitive load systems. The third state (high imped-

ance) allows bus organized systems where multiple outputs are connected to a common bus.

During writing, the output is held in the high impedance state.

TABLE 1 — TRUTH TABLE

INPUTS OUTPUT
— —— MODE
cs WE | DIN DouT
H X X HIGH Z NOT SELECTED
L L L HIGH Z WRITE “0”
L L H HIGH Z WRITE 1"
L H X DouT READ

H = HIGH Voltage Level
L = LOW Voitage Levei
X = Don’t Care (HIGH or LOW)

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired.)
Storage Temperature
Temperature (Ambient) Under Bias
V¢ Pin Potential to Ground Pin
*Input Voltage (dc)
*Input Current (dc)
**Voltage Applied to Outputs (Output HIGH)
Output Current (dc) (Output LOW)

*Either input voltage or input current limit is sufficient to protect the input.
**Qutput Current Limit Required.

GUARANTEED OPERATING RANGES

-65°C to +150°C
-55°C to +125°C
-0.5Vto+7.0V
-0.5V to +6.5 V
-12 mA to +5.0 mA
-0.5V to+5.5 V
+20 mA

PART NUMBER SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (Ta)
AR MIN TYP MAX (Note 4)
93425XC, 93425AXC 475V 50V 5.25 V 0°Cto +75°C
93425XM 450 V 5.0V 5.50 V —55°C to +125°C

X = package type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Packaging Information Section for packages

ilable on this prod

T




FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93425/93425A

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4)
LIMITS
SYMBOL CHARACTERISTIC UNITS CONDITIONS
MIN | TYP (Note 3) MAX

VoL Output LOW Voltage 0.3 0.45 \ Vce = MIN, Ig =16 mA

ViH Input HIGH Voltage 21 16 | A Guaranteed Input HIGH Voltage for all Inputs

ViL Input LOW Voltage 1.5 08 \Y Guaranteed Input LOW Voltage for all Inputs

L Input LOW Current —-250 —400 uA Vee = MAX, VN =04V

| 1.0 40 uA Vee = MAX, ViN=45V
| i Input HIGH C t —
tH e urren 10 mA | Veo-MAX, ViN=5.25V
o 50 Vce = MAX, VoyT = 2.4 V
| ‘ t HIGH Z A
OFF ; Output Current (HIG ) 50 u Ve = MAX, VOUT = 0.5 V
! Output C t Short Circuit
108 j JutputLurrent Shore Lircut —100 | mA | Vog=MAX, Note 7
| _to Ground
1 - -
v I o HIGH Vol 93425XC 24 \ IoH=—10.3mA, Vec =5.0V 6%
utput oltage —————4——— -t —m S
OH | B 9 ['93azsxm | 2.4 v loH = —6.2 mA
Input Diode Clamp Voltage -1.0 -15 \ Vee = MAX, )y = =10 mA
130 mA Ta>75°C
| | Power s 95 155 AT oc vee = MAX,
ippl rent *m =
cc ower supply Curren A S All Inputs Grounded
l 170 | mA | Ta=-55°C

AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6)
93425AXC * 93425XC 93425XM

SYMBOL CHARACTERISTIC MIN TYP MAX|MIN TYP MAX | MIN TYP MAX|UNITS | CONDITIONS

(Note 3) (Note 3) {Note 3)
READ MODE | DELAY TIMES
tACS Chip Select Time 15 25 15 35 15 45 See Test Circuit
ns

tZRCS Chip Select to HIGH 2 i 15 25 20 35 20 50 and Waveforms

tAA Address Access Time J 25 30 30 45 40 60

WRITE MODE | DELAY TIMES :

ZWS Write Disable to HIGH Z { 15 20 20 35 20 45

| ns
tWR | Write Recovery Time : 20 25 25 40 45 50
i INPUT TIMING REQUIREMENTS |
tw ' Write Pulse Width (to guarantee write) ' 20 15 E 30 25 40 25 e
] See Test Circuit

twsD . Data Set-Up Time Prior to Write 5 0 5 0 5 V]

i . and Waveforms

tWHD % Data Hold Time After Write . 5 0 5 0 5 0

tWSA | Address Set-Up Time : 5 0 10 0 15 0 ns

WHA I Address Hold Time 5 0 5 0 5 o0

twscs Chip Select Set-Up Time 5 0 0 5 0

tWHCS j Chip Select Hold Time 5 0 0 5 0

(E,Wi‘ T PinC T 4 5 4 5 4 5 F Measure with

p .

Co l Output Pin Capacitance 7 8 7 8 7 8 Pulse Technique

NOTES.

1 Conditions for testing, not shown i1n the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions

2. The specified LIMITS represents the “‘worst case’” value for the parameters. Since these ‘‘worst case’’ values normally occur at the
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

3 Typical values are at Vo = 5.0V, Tp = 25 C, and MAX loading.

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of
a two minute warm-up. Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical
thermal resistance values of the package at maximum temperature are

Iy (Junction to Ambient) (at 400 fpm air flow) 50 C/Wartt, Ceramic DIP;: 65 C/Watt, Plastic DIP; NA, Flatpak
Jya (Junction to Ambient) (still air) - 90 C’Watt, Ceramic DIP; 110 C’Watt, Plastic DIP; NA Flatpak.
fjc (Junction to Case) = 25 C/Watt, Ceramic DIP, 25 C-Watt, Plastic DIP; 10 C-‘Watt, Flatpak

5. The MAX address access time is guaranteed to be the “"worst case’’ b:tn the memory using a pseudo random ’esrnu\g pattern

6. ty measured at tyyga - MIN, tyyga measured at tyy  MIN

7. Duration of short circuit should not exceed one second

* 93425AXC with the specified AC characteristics will be available starting first quarter 1977
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93425/93425A

TYPICAL ELECTRICAL CHARACTERISTICS

INPUT CURRENT VERSUS INPUT CURRENT VERSUS INPUT THRESHOLD
INPUT VOLTAGE INPUT VOLTAGE VOLTAGE VERSUS POWER SUPPLY CURRENT
VERSUS TEMPERATURE VERSUS SUPPLY VOLTAGE TEMPERATURE VERSUS TEMPERATURE
T o . T T T T T T T
bl e Ly o .u\\L Z . R e v | L owa
“ e #{ “ 1 N T LS e
= o L kT S S—— a e
« P . 2 ‘ - | ! ! i , f T
R | % . p : . - - v +
4 s X ] ! ‘ : ‘ | ‘
! E l G —F : ': 10 _%
o Hil T , £ oL 4 Lo : S
e E SN S B .
‘ "=t T . b H E 4 N
oL 2 - B B S e e s e T
; ‘ ! i
; oo Bov H i ] | 1
I | 1 j ‘ 1 . 25 o I H : i o
" 1 a0 50 o 90 " 0 i) 0 “u i ¢ » 4 e ot e " - bl
X 1 e e
T OTAGE vouTs Vi T vOrTAGE v TS
AC TEST LOAD AND WAVEFORMS
LOADING CONDITIONS INPUT PULSES
ALL INPUT PULSES
vee
300 ¢
2out 1 Dout
93425, 934254 %“P_.”’F 30pF 93425/93425A %::: e A
Load A Load B
READ MODE

PROPAGATION DELAY FROM CHIP SELECT PROPAGATION DELAY FROM ADDRESS INPUTS

Ao Ag
ADDRESS INPUTS 4
'

(R AR

'
'
'
HIGH Z '
Sout T
LoD A N '
ouT X
'acs UATA QUTPUT ' 0
' '
Oout T '
L0ADE s i

[ S — L P ]
' '

(A1l time measurements referenced to 1.5 V)
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FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93425/93425A

[
CHIP SELECT

Ao Ry
ADDRESS

Oy
DATAIN

WE
WRITE ENABLE

Ogur
DATA OUTPUT

AC WAVEFORMS (Cont'd)

WRITE MODE

L

TWsA

WSCS -

[SEUPN

LoAD B

(Al above measurements referenced to 1.5 V)

WRITE ENABLE TO HIGH Z DELAY

W
BN WRITE £ ®ABLE
E B0t
Do 9
Oour
S 500 == DATAOUTPLT O OLEVEL ﬁL.
93425.93425A <;' = OnF $ e
POLEVEL
£ — e
= DAZABLTRUT N
\ GH ¢

Load C

PROPAGATION DELAY FROM CHIP SELECT TO HIGH 2

(<3
Con SELLLT

— g
N / HIGH 7
out
DATA OUTP 0" LEVEL jL—wuw
3 LEVEL
[ tosv
DATA (U 1PUT N .

{All tz x x x Parameters are measured at a delta of 0.5 V from
the logic level and using Load C.)
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93427

ISOPLANAR SCHOTTKY TTL MEMORY
256x4-BIT PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION - The 93427 is a fully decoded high speed 1024-bit field Programmable
ROM organized 256 words by four bits per word. The 93427 has 3-state outputs. The
outputs are disabled when either CSq or CSy are in the HIGH state. The 93427 is sup-
plied with all bits stored as logic "'1"'s and can be programmed to logic "'0"'s by follow-
ing the field programming procedure.

FULL MIL AND COMMERCIAL RANGES

FIELD PROGRAMMABLE

ORGANIZED 256 X 4 BITS PER WORD

3-STATE OUTPUTS

FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER
CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION
WIRED-OR CAPABILITY

STANDARD 16-PIN DUAL IN-LINE PACKAGE

NICHROME FUSE LINKS - FOR HIGH RELIABILITY

PIN NAMES
Apg — Az Address Inputs
€S1.CSy Chip Select Inputs (Active LOW)
07 - 04 Data Outputs

LOGIC DIAGRAM

®+—
@ Ap —— 1023 BIT CELL
@Al)___ 10F 32 2 x 32
= DECODER MEVIORY SATRIX
@ ]
Lop—
@ [y P ] -
10F 8 10F 8 10F 8 10F 8
S — — 1
® ~ DECODER DECODER DECODER DECODER
® Ao ] - =

oo 3
® ono — ®
QO = Pin Numbers = :

©s—o—

LOGIC SYMBOL

|

NWAYO O

il

1 —i
15—

G, T,
13 14

7
™ 9342

0, 0, O3

04

Vee Pin16
GND Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY 93427

FUNCTIONAL DESCRIPTION — The 93427 is a bipolar field Programmable Read Only Memory (PROM) organized 256
words by four bits per word. The 93427 has 3-state outputs which provide active pull-ups when enabled and high output
impedance when disabled. Chip Selects are active LOW; conversely, a HIGH (logic 1) on the C§1 or (TS'Z will disable
all outputs.

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ag through
A7 inputs, the chip is selected, and data is valid at the outputs after tpp nanoseconds.

Programming (selectively opening nichrome fuse links) is accomplished by following the sequence outlined below.

PROGRAMMING — The 93427 is manufactured with all bits in the logic 1" state. Any desired bit (output) can be pro-
grammed to a logic "O" state by following the procedure shown in Chapter 6, page 6-15.

ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc -05Vto+7.0V
Input Voltages —-05Vto+65V
Current into Output Terminal 100 mA
Output Voltages -05Vto+565V

GUARANTEED OPERATING RANGES

UPPLY VOLTAGE (V
PART NUMBER SUPPLY VOLTAGE (Vcc) AMBIENT TEMPERATURE
MIN TP MAX
- 93427XC 475V 50V 5.25V 0°C 10 +75°C
93427XM  ~ 450V 50V 5.50 V —55°C to +126°C

X = package type; F for Flatpak, D for Ceramic DIP, P for Plastic D!P. See Package Information on this data sheet.

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted.

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX | UNITS CONDITIONS
. (Note 1)
Vee = MIN, Ig = 16 mA, Ag = +108 V

VoL Output LOW Voltage 0.30 0.45 \ A7 through A7 = HIGH
VOH . Output HIGH Voltage 2.4 \ ‘Vee = MIN, IgH = —2.0 mA
ot T Output Leakage Current for 50 uA VoH =24V 0°C to +75°C

| HIGH Impedance State - 50 uA VoL =04V

T

! A =24V o °
ot Output Leakage Current for 100 1 VOH =24 _85°C to +125°C 7

HIGH Impedance State . -50 KA VoL =04V
ViH Input HIGH Voltage 120 \ Guaranteed Input HIGH Voltage for All Inputs
ViL Input LOW Voltage ’ 08 v Guaranteed Input LOW Voltage for All Inputs
Input LOW Current ; .

e Ig A (Address Inputs) ! -160 , -250 uA Vce = MAX, VE =045V

' Igcs (Chip Select Inputs) —-160 —250 uA

i Input HIGH Current !
IR \ IR A (Address Inputs) ; 40 HA Ve = MAX, VR =24V

i 1Rcs (Chip Select Input) | : 40 uA
-  p Rbe T B S U S . —

- Ve = MAX, Outputs open

[ i 85 110 mA
cc Power Supply Current L Inputs Grounded and Chip Selected
Co Output Capacitance | L 7 | PF_| Vec=50V.Vo-= 40V, f=10MHz
CiN Input Capacitancg o L Ai,,, ] ,‘A_WEF., Vee = 57.9 V Vo =40V, f=10MHz
Ve Input Clamp Diode Voltage I’ 1 -1.2 \% Vec =MIN, 1o =-18 mA




FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY 93427

AC CHARACTERISTICS: Tp =0 Cto +75 C, Ve = 5.0 V « 5%.

LIMITS
SYMBOL CHARACTERISTIC UNITS ONDITI
, MIN TYP (Note 1) MAX CONDITIONS

t -

AA Address to Output Access Time 25 45 ns

tAA+ 25 45 ns .

t See Figure 1
ACS- Chip Select Access Time 12 20 ns

tACS+ 12 20 ns .

AC CHARACTERISTICS: Ta = -55 Cto +125 C, V¢oe - 5.0V - 10%.

LIMITS !
SYMBOL CHARACTERISTIC UNITS CONDITIONS
MIN TYP (Note 1) MAX
TAA - A o A T 25 60 ns
ddress to Output Access Time
n

tAA+ 25 60 s See Figure 1
tACS- 12 30 ns

tACS+ Chip Select Access Time 12 10 ns
Note 1:  Typical values are at Vg = 5.0 V, +25°C and max loading.

AC WAVEFORMS

! i
ADDRESS
H
> taa. - > taa- -
ouTPUT i AA /]( AA

CHIP SELECT

ouTPUT

AC TEST OUTPUT LOAD

15 mA Load

Fig. 1
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93431
ISOPLANAR SCHOTTKY TTL MEMORY

512 X 4-BIT READ ONLY MEMORY

DESCRIPTION — The 93431 is a fully decoded high speed 2048-bit ROM organized LOGIC SYMBOL
512 words by four bits per word. The 93431 has uncommitted collector outputs. The
outputs are off when the CS input is in the HIGH state. Electrical characteristics are the
same as the 93436.
13
® FULL MIL AND COMMERCIAL RANGES l
® FAST CYCLE TIME — 30 ns TYP
® ORGANIZATION 512 WORDS X 4 BITS s——ao
® UNCOMMITTED COLLECTORS 6—4A
® SEE 93436 FOR ELECTRICALS 7 —qA2
® FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER a A3
@ CHIP SELECT INPUT PROVIDES EASY MEMORY EXPANSION 3 ——Aa 93431
©® WIRED-OR CAPABILITY 2—As
® STANDARD 16-PIN DUAL IN-LINE PACKAGE 1 ——46
® REPLACES TWO 256 x 4 ROMs — DOUBLE DENSITY WITH SAME SPACE AND POWER 15 ——A7
14 ——{"48
0y 07 03 [
PIN NAMES ]
Ag to Ag Address Inputs 12 n 10 °
[ Chip Select Input
041004 Data Outputs
Vee = Pin 16
LOGIC DIAGRAM GND = Pin 8
@ Ag
@ . yp— CONNECTION DIAGRAM
O_ %6~ 1ores zosgarT CELL DIP (TOP VIEW)
@ Ag —q DECODER MEMORY MATRIX
@ m—
@ Az —udl
@® 22 1-OF-8 : 1.0F-8 : 1-OF 8 : 1-OF-8
' DECODER DECQDER DECODER DECODER
@ Ag -
® = °D . . .
Vce = Pin 16 i i i NOTE: )
GND = Pin 8 04 04 0, 0, The Flatpak version has the same
@ @ pinouts (Connection Diagram) as the
(-= Pin Numbers Dual In-Line Package.
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93432

ISOPLANAR SCHOTTKY TTL MEMORY

512 X 8-BIT READ ONLY MEMORY

DESCRIPTION — The 93432 is a fully decoded 4096-bit Read Only Memory organized
512 words by eight bits per word. The 93432 has uncommitted collector outputs. The
device is enabled when CS and CS; are LOW and CS3 and CSy4 are HIGH. Electrical
characteristics are the same as the 93438.

® ADVANCED ISOPLANAR SCHOTTKY
ORGANIZATION - 512 WORDS X 8 BITS
UNCOMMITTED COLLECTOR OUTPUTS

SEE 93438 FOR ELECTRICALS

STANDARD 24-PIN DUAL IN-LINE PACKAGE
FULL ADDRESS DECODING ON CHIP

FAST CYCLE TIME - 35 ns TYP

PIN NAMES

C—S1. (gz, CS3. CSy Chip Select Inputs
Ag to Ag Address Inputs
04 to Og Data Outputs

LOGIC DIAGRAM

@ Ag —1
@ A7 —4
@ As—] 4096-BIT CELL
@@ Ag oeCooen :> MEM?)‘R: SI‘ATHIX
As —
®*

AR VARV ARY
® A2 —m8— s H

Ay 10F 8 10F 8 10F 8 1OF R 1cr8 | | 1ors LY 1ore
0ECO

1o |}
DECODER DER oecovenf | oecooerf | oecooee]
@ AQ ———————] H ' = - =

(661]E)
I g1

@ Vee ——
@ GNo——

Og 07 O¢ Os Oa 03 02 01

LOGIC SsYMBOL

CSy CS2CS3CSq

21 20| 19| 18

Ag
Ay
A2
A3
Ag 93432
As
As
A7

LLLTITTL]

N
@

A
8 010, 0304 05 06 07 Og

RERRARA

9 10 11 13 14 15 16 17

Vee = Pin 24
GND = Pin 12

CONNECTION DIAGRAM

O =Prin Numbers

® ® ®® ® 66 0 ® o

DIP (TOP VIEW)
A7 N\ 24 Vee
As [ 2 23] As
a5 [3 2 [] N
As [ 4 2]
A3 []s 0[] Cs2
A E 6 19 : Ccs3
A g 18 [ Csa
Ao [ s 17 [] 08
04 E 9 16 :I 07
02 [Jw 15 [ %6
o3 [n 1 []os

GND []12 13 [] Oa
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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93436

ISOPLANAR SCHOTTKY TTL MEMORY
512x4-BIT PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION - The 93436 is a fully decoded high speed 2048-bit field Programmable
ROM organized 512 words by four bits per word. The 93436 has uncommitted collector
outputs. The outputs are off when the CS input is in the HIGH state. The 93436 is sup-_
plied with all bits stored as logic "'1''s and can be programmed to logic "0"'s by following

LOGIC SYMBOL

13

the field programming procedure. l
e FAST CYCLE TIME —30ns TYP. S
e FULL MIL AND COMMERCIAL RANGES 5——1 AQ ¢
e FIELD PROGRAMMABLE 6 Aq
e ORGANIZATION — 512 WORDS X 4 BITS 7 A2
e UNCOMMITTED COLLECTORS — 93436
e FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER 4 A3
e CHIP SELECT INPUT PROVIDES EASY MEMORY EXPANSION 3 Ag 93436
e WIRED-OR CAPABILITY : 2— As
e STANDARD 16-PIN DUAL IN-LINE PACKAGE 1— Ag
e NICHROME FUSE LINKS FOR HIGH RELIABILITY 15 A7
e REPLACES TWO 256 x 4 PROMS — DOUBLE DENSITY WITH SAME SPACE AND POWER
" A8 45, 0, 03 Oa
PIN NAMES l I | ‘
AQ - AB Address Inputs oo ®
CS Chip Select Input
01-04 Data Outputs Vee = Pin 16
GND =Pin8
LOGIC DIAGRAM
O '
\@ A CONNECTION DIAGRAM
~ ? 2048-BIT CELL DIP(TOP VIEW)
) as— 1of32 64 X 32
@ A ——] DECODER MEMORY MATRIX
@ Ag —
@ A3 Ag
4 ; 4 L J g As
D42 1 1.0F 8 ] 1.0F8 N
1.0F8 ofs |} 1
A pecoper| | pecopEr DECODER DECODER A3
®n ]
Ao
Aq
A2
@ & D . _ _ GND
® vee—
NOTE:
GND The Flatpak version has the same
= pinouts (Connection Diagram) as the
04 03 02 01 Dual In-Line Package.
O = Pin Numbers @ @ @
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY ° 93436

FUNCTIONAL DESCRIPTION - The 93436 is a bipolar field Programmable Read Only Memory (PROM) organized 512
words by four bits per word. Open collector outputs are provided on the 93436 for use in wired-OR systems. Chip Select is
active LOW; i.e., a HIGH (logic "'1"') on the CS pin will disable all outputs.

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ag through

Ag inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds.

Programming (selectively opening nichchrome fuse links) is accomplished‘by following the sequence outlined below.

PROGRAMMING - The 93436 is manufactured with all bits in the logic ''1'"' state. Any desired bit (output) can be program-

med to a logic "0" state by following the procedure shown in Chapter 6, page 6-15.

ABSOLUTE MAXIMUM RATINGS
Storage Temperature
Temperature (Ambient) Under Bias

Vee

Input Voltages
Current into Output Terminal
Output Voltages

GUARANTEED OPERATING RANGES

—65'C to +150°C
-55'Cto +125'C
-05Vto+7.0V
-05Vto+55V
100 mA
-05Vto40V

SUPPLY VOLTAGE (Vcg)
PART NUMBER

MIN P VAX AMBIENT TEMPERATURE
93436XC, 475V 5.0V 5.25 V 0'Cto+75°C
93436XM, 450V 50V 5.50 V —55'C to +125°C

X = package type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Package Information on this data sheet.

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted.

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
(Note 1)
_ _ o +76°
ICEX Output Leakage Current 50 uA Z:ies:z::/(’}-f\llg:);u:)ftv’ 0'Cto*78°C
_ - o B
ICEX Output Leakage Current 100 HA X:‘:‘ﬁe—ssnﬂa:;(H\'/gE)é;(:l‘Otv —55°Cto+125°C
VoL Output LOW Voltage 030 045 | v Xffh_,::'g:}::t " :GGHmA’ Ao =+108V
ViH Input HIGH Voltage 20 AY) Guaranteed Input HIGH Voltage for All Inputs
ViL Input LOW Voltage 08 \ Guaranteed Input LOW Voltage for All Inputs
Input LOW Current -160 -250 kA
IF IF A (Address Inputs) Vee = MAX, VE =045V
Ifcs {Chip Select Inputs) -160 -250 A
Input HIGH Current
IR IRA (Address Inputs) 40 uA Vee = MAX, VR =24V
Ircs (Chip Select Input) 40 uA
Vce = MAX, Outputs open
lcc Power Supply Current 95 130 mA Inputs Grounded and Chip Selected
Co Output Capacitance 7.0 pF Vec =50V, Vp=40V,f=10MHz
CIN Input Capacitance 4.0 pF Vec =50V, Vo =40V, f=10MHz
Ve Input Clamp Diode Volitage -1.2 \" Vee = MIN, Ip = -18 mA
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY ° 93436

AC CHARACTERISTICS: Tp =0'Cto +75'C, Ve = 5.0 V * 5%.

LIMITS

'SYMBOL CHARACTERISTIC UNITS CONDITIONS
. MIN TYP (Note 1) MAX

t, — n

AA Address to Output Access Time . 30 50 s

tAA+ 30 50 ns .

n 5 = vy See Figure 1

ACS— Chip Select Access Time 1

tACS+ . 15 25 ns

AC CHARACTERISTICS: Tp = —55’C to +125°C, Vo = 5.0 V ¢ 10%.

SYMBOL CHARACTERISTIC LIMITS UNITS CONDITIONS

MIN TYP (Note 1) MAX
TAA - A o T 30 60 ns
ddress to OQutput Access Time

'AAY 30 60 i See Figure 1
tACS-— . Ti 15 30 ns

‘ACS+ Chip Select Access Time 15 10 ns

Note 1:  Typical values are at Vcc = 5.0 V, +25°C and max loading.

AC WAVEFORM AND TEST OUTPUT LOAD

ADDRESS

TAAY ——m tAA— ——
OUTPUT

CHIP SELECT S gy

OuUTPUT

15 mA Load

Fig. 1
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93438

ISOPLANAR SCHOTTKY TTL MEMORY
512x8-BIT PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION — The 93438 is a fully decoded 4096-bit field Programmable ROM organ-
ized 512 words by eight bits per word. The 93438 has uncommitted collector outputs.
The device is enabled when Eg and CS are LOW and CS3 and CS4 are HIGH. The
93438 is supplied with all bits stored as Ioglc “1"s and may be programmed to logic ’0*‘s
by following the field programming procedure.

LOGIC SYMBOL

€Sy T8, Ccs3 Csa
21 20 19 18

a——‘,‘\o

7—4 A
6 —f A2
5 —f A3
4 — Aq 93438
3—1»‘5
2 —As
1 ——tA7
23 —

As 07102 03 04 05 Og O7 Og

FTTTTTT]

9 10 11 13 14 15 16 17

Vee =Pin 24
GND = Pin 12

e FULL MIL AND COMMERCIAL RANGES
® FIELD PROGRAMMABLE
® ORGANIZATION - 512 WORDS X 8 BITS
® UNCOMMITTED COLLECTORS
® FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER
e CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION
e WIRED-OR CAPABILITY
o STANDARD 24-PIN DUAL IN-LINE PACKAGE
® NICHROME FUSE LINKS FOR HIGH RELIABILITY
PIN NAMES
Ao Ag Address Inputs
Cs1, CSy, CS3, CSq Chip Select Inputs
01-0g Data Outputs
LOGIC DIAGRAM
@ o]
@ 47—
@ A6 — Y 4096-BIT CELL
@ 8o —f :> MEMORY MATRIX
@ Ay —f
@ Ay — 4
® 42 |
@ A1 o otuHor G H ot ot ot Sora ot Sota ot oo ot aotaH oco0eH
"0 s
@ csy
sz
cs3
cs4
vee ——
@ ovo—pg
0g o7 04 O3 02 ]
QO = Pin Numbers (®) @ @ O ®

CONNECTION DIAGRAM

DIP (TOP VIEW)
a7 N (] vec
ag [ 2 n[] As
as 3 22[] nc
Ag [« 2] 5
A3 s 20 [] €52
a2 s 1w []cs3
ar g 8 [] CSaq
Ao [ 1 [] 08
01 ]9 6 [] 07
02 o 15 [] Os
03 [_: n 14 :l Os

GND 12 3] 04
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual in-Line Package.




FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY e« 93438

ABSOLUTE MAXIMUM RATINGS

Storage Temperature —~65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vee —05Vto+7.0V
Input Voltage -05Vto+5.5V
Current into Output Terminal 100 mA
Output Voltages —-05Vtod4 0V

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢c) AMBIENT
PART NUMBERS Gin =5 AX TEMPERATURE
93438XC 4.75 v 50V 5.25 V 0°C to +75°C
" 93438XM 450 v 5.0V 5.50 V -55°C to +126°C

X - package type; F for Flatpak. D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.
FUNCTIONAL DESCRIPTION — The 93438 is a bipolar field Programmable Read Only Memory (PROM) organized 512
words by eight bits per word. Open collector outputs are provided on the 93438 for use in wired-OR systems. Chip Select
follows the logic equation: CSq * CSy* CS3¢CSy =CS; je., if CS1 and CSy are both active LOW and CS3 and CSy4 are both
active HIGH, all eight outputs are enabled; for any other condition all eight outputs are disabled.

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ag through
Ag inputs, the chip is selected, and data is valid at the outputs after tAA nanoseconds.

Programming (selectively opening nichrome fuse links) is accomplished by following the procedure in Chapter 6, page 6-15.

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise note.

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX | UNITS CONDITIONS
(Note 1)
Output Leakage Current Vee = MAX, Vepx = 4.0V, 0°C to +75°C
lcex 50 HA Address any HIGH Output
= = — Oy O,

IcEX Output Leakage Current 100 uA Vee = MAX, Vegpx = 4.0V, —55°C to +125°C

Address any HIGH Output

Vee = MIN, 1o = 16 mA

CcC - 'OL
VoL Output LOW Voltage 0.30 0.45 v Ag = +10.8V, A ~ Ag = HIGH
VIH Input HIGH Voltage 20 v Guaranteed Input HIGH Voltage for All Inputs
ViL Input LOW Voltage 0.8 \" Guaranteed Input LOW Voltage for All Inputs
Input LOW Current
Ig Iga (Address Inputs) -160 -250 MA Vec = MAX, Vg = 045V
" lgcs (Chip Select Inputs) -160 —-250 uA
. Input HIGH Current
IR IRA (Addv_'ess Inputs) 40 HA Vee = MAX, Vg = 24V
Ircs (Chip Select Input) 40 uA
’ Ve = MAX, Outputs Open

lec Power Supply Current 130 175 mA Inputs Grounded and Chip Selected
Co Output Capacitance 7 pF Vec=560V. Vg = 40V, f=1.0MHz
CiN Input Capacitance 4 pF Vec=50V. Vg = 40V, f=1.0MHz
Ve Input Clamp Diode Voltage -1.2 \Y Vec = MIN, 1 =—18 mA
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY e« 93438

AC CHARACTERISTICS: T5 = 0°C to +75°C, Ve = 5.0 V 5%

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
(Note 1)
:AA‘ Address to Output Access Time gg gg ::
AA+ See Figure 1
(Acs- . . 15 25 ns
tacs+ Chip Select Access Time 15 25 ns
AC CHARACTERISTICS: Ty = —55°C to +125°C, Ve =50V +£10%
LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
(Note 1)
:AA— Address to Output Access Time gg ;g ::
AA+ See Figure 1
'Acs_ . . 15 30 ns
tacst Chip Select Access Time 15 30 ns
Note (1): Typical values are at Vcc = 5.0 V, +25°C and max loading.
AC WAVEFORM

ADDRESS

OUTPUT

51 07—

CHIP SELECT

CS3 CSq 7

QUTPUT

AC TEST OUTPUT LOAD

50V

300 ¢

ouTPUT
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93441

ISOPLANAR SCHOTTKY TTL MEMORY

512 X 4-BIT READ ONLY MEMORY

DESCRIPTION — The 93441 is a fully decoded high speed 2048-bit ROM organized 512
words by four bits per word. The 93441 has 3-state outputs. The outputs are off when
The CS input i$ in the HIGH state. Electrical Characteristics are the same as the 93446.
93446.

FULL MIL AND COMMERCIAL RANGES

FAST CYCLE TIME — 30 ns TYP

ORGANIZATION - 512 WORDS X 4 BITS

SEE 93446 FOR ELECTRICALS

3-STATE OUTPUTS

FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER

CHIP SELECT INPUT PROVIDES EASY MEMORY EXPANSION

WIRED-OR CAPABILITY

STANDARD 16-PIN DUAL IN-LINE PACKAGE

REPLACES TWO 256 x 4 ROMs — DOUBLE DENSITY WITH SAME SPACE AND POWER

PIN NAMES
Ag to Ag Address Inputs
TS Chip Select Input
041004 Data Outputs

LOGIC DIAGRAM

(D ag—
®~—]
@ Ag — 2048.81T CELL
1.0F 64 64 X 32
@ Ag —f DECODER MEMORY MATRIX
@,
@ *—]
@* 1.0F 8 1.0F 8 1.0F-8 1-0F-8
® _ A1—————oecooen DECODER DECODER DECODER
®* — —
Vee® Pin 16 i (j (j
GND = Pin 8 04 3 2 o
O= Pin Numbers @ @

LOGIC SYMBOL

5§ —1 "0

6 ——A1

7—"2

4 A3

3 As 93441

2 ———qhs

1 ———qAg

15 =l Ay

14 —————q Ag
01 02 03 04
12 " 10 9
Vee = Pin 16
GND = Pin 8

CONNECTION DIAGRAM
DIP (TOP VIEW)

NOTE: The Flatpak version has the same
pinduts (Connection Diagram) as the
Dual In-Line Package.
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93442

ISOPLANAR SCHOTTKY TTL MEMORY

512 X 8-BIT READ ONLY MEMORY

DESCRIPTION — The 93442 is a fully decoded 4096-bit Read Only Memory organized
512 words by eight bits per word. The 93442 has 3-state outputs. The devide is enabled
when CS¢ and CS2 are LOW and CS3 and CSy4 are HIGH. Electrical characteristics
are the same as the 93448.

FULL MIL AND COMMERCIAL RANGES
ADVANCED ISOPLANAR SCHOTTKY
ORGANIZATION — 512 WORDS X 8 BITS

SEE 93448 FOR ELECTRICALS
3-STATE OUTPUTS

STANDARD 24-PIN DUAL IN-LINE PACKAGE
FULL ADDRESS DECODING ON CHIP

FAST CYCLE TIME - 35 ns TYP

PIN NAMES

CS;. CS,. CS3, CSy
Ao to Aa
0410 Og

Chip Select Inputs
Address Inputs
Data Outputs

LOGIC DIAGRAM

@ As—
®A7—

®® ro—] Lo :>

5 — oecoon

@ Ay —tf
@ Az —d

4096-8IT CELL
64 X
MEMORY MATRIX

L

@Az—.__—__

®A| 1.0F 8

® %0 —

DECODER|

&

css

@) vec —
@ cno —

@O0

O = Pin Numbers (@)

H =
10F8 10f 8 10F8 1cr 8 rors L drore kY ors
oecooen [ ocooer] | orcooerf | oe cuoerf ] oecoveaf ] oecooen)
- H H =

?

03

@

® © @@.

LOGIC SsYMBOL

-,

CSy CSCS3 CSy

21 201 18|

AOCS

Aq
A2
A3
As 93442
As
A
A7

LL1T1001]

~
w

A,
8 0,02 0304 05 0g 07 Og

BERRARA

8 10 11 13 14 15 16 17

Ve =Pin 24
GND = Pin 12

CONNECTION DIAGRAM

DIP (TOP VIEW)
A7 E ' N\ 24 J vee
A [ 2 2[] As
As [ 3 2 [ N
Ag E 4 2 : [&]]
A3 s 0[] 52
A2 e 19[] cs3
A 18 : CSq
Ao [ 17 [] %8
o1 s 6 [] 07
02 [Jwo 15 [ ] Os
03 : n 14 : Os
GnD []12 13[] Oa

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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93446

ISOPLANAR SCHOTTKY TTL MEMORY
512x4-BIT PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION - The 93446 is a fully decoded high speed 2048-bit field Programmable
ROM organized 512 words by four bits per word. The 93446 has 3-state outputs. The
outputs are off when the CS input is in the HIGH state. The 93446 is supplied with all
bits stored as logic ''1"'s and can be programmed to logic '0"'s by following the. field pro-
gramming procedure,

e FASTCYCLE TIME — 30 ns TYP.
e FULL MIL AND COMMERCIAL RANGES
e FIELD PROGRAMMABLE
e ORGANIZATION — 512 WORDS X 4 BITS
e 3STATE OUTPUTS
e FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER
e CHIPSELECT INPUT PROVIDES EASY MEMORY EXPANSION
e WIRED-OR CAPABILITY
e STANDARD 16-PIN DUAL IN-LINE PACKAGE
e NICHROME FUSE LINKS FOR HIGH RELIABILITY
e REPLACES TWO 255 x 4 PROMS — DOUBLE DENSITY WITH SAME SPACE AND POWER
PIN NAMES
ﬁ) - Ag Address Inputs
CS Chip Select Input
01-04 Data Outputs
LOGIC DIAGRAM
o
1, g —
(8) A7 —
1) As—] 10rea 64 X 32
@ As —J DECODER MEMORY MATRIX
5 ]
ore
) Ag ————————— ] - -
OF 8 1.0F 8 10F8 || 10F8
® m ogcoosn DECODER| | DECODER DECODER
) A0 - -
@® vee—
® ono—
[T} 03 02 01
O = Pin Numbers @ @ @

LOGIC SYMBOL.

13

)

Ao cs

A2
A3
A4 93446
As
As
A7

Ao, 0, 03 o4

]

12 n 10 9

Vg = Pin 16
GND = Pin 8

CONNECTION DIAGRAM
DIP(TOP VIEW)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY ¢ 93446

FUNCTIONAL DESCRIPTION - The 93446 is a bipolar field Programmable Read Only Memory (PROM) organized 512
words by four bits per word. The 93446 has 3-state outputs which provide active pull-ups when enabled and high output

impedance when disabled. Chip Select is active LOW; i.e., a HIGH (logic "'1'"') on the CS pin will disable all outputs.

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ag through

Ag inputs, the chip is selected, and data is valid at the outputs after ta A nanoseconds.
Programming (selectively opening nichchrome fuse links) is accomplished by following the sequence outlined below.

PROGRAMMING - The 93446 is manufactured with all bits in the logic "'1"" state. Any desired bit (output) can be program-

med to a logic "0" state by following the procedure shown in Chapter 6, page 6-15.

ABSOLUTE MAXIMUM RATINGS

Storage Temperature

Temperature (Ambient) Under Bias
Vee

Input Voltages

Current Into Output Terminal
Output Voltages

—65'C to +150°C
-55'Cto+125'C
-05Vto+7.0V
—05Vto+65V
100 mA
~-05Vtwo40V

SUPPLY VOLTAGE (V)
PART NUMBER AMBIENT TEMPERATURE
MIN TYP MAX
93446 XC 4./5V 5.0V 525V 0'Cto+75°C
93446XM 450V 5.0V 5.50 V ~55"C to +125°C

X = package type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Package Information on this data sheet.

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted.

I

| LIMITS
SYMBOL CHARACTERISTIC MIN | TYP [ MAX | UNITS CONDITIONS
i (Note 1)
— S It S
\Y = MIN, | =16 mA, Ag = +10.8 V
v o . ! ! cc . loL . Ao
oL utput LOW Voltage 0.30 l 0.45 \ Aq through Ag = HIGH
VOH Output HIGH Voltage 2.4 } \ Vce = MIN, IgH = —2.0 mA
" Output Leakage Current fo : : 50 A VoH =24V .
loff il 9 ' | K OH 0°C to +75°C
i HIGH Impedance State H -50 nA VoL =04V

loff Output Leakage Current for : 100 uA VoH =24V _55°C to +125°C

HIGH Impedance State —-50 MA VoL =04V
ViH Input HIGH Voltage 20 \" Guaranteed Input HIGH Voltage for All Inputs
ViL Input LOW Voltage ) 0.8 Vv Guaranteed Input LOW Voltage for All Inputs

Input LOW Current
I IF A (Address Inputs) F160 —250 uA Vee = MAX, VE =045V

Igcs (Chip Select Inputs) -160 —250 HA

Input HIGH Current

IR IRA (Address Inputs) i 40 | uA Vce = MAX, VR =24V
IRcs (Chip Select Input) ‘ 40 A
T ) \"/ = MAX, Output
lcc Power Supply Current T 95 130 mA cc utputs op.en
L Inputs Grounded and Chip Selected

Co Output Capacitance 7 pF Vec =50V, Vo =40V, f=10MHz
CiN Input Capacitance 4 pF Ve =50V, Vp=40V,f=1.0MHz
7] Input Clamp Diode Voltage B . I 12 \" Vgoe =MIN, Ip = —18 mA

7-112




FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY ° 93446

AC CHARACTERISTICS: Ta =0°Cto +75 C, Voe = 5.0 V + 5%,

LIMITS
SYMBOL CHARACTERISTIC UNITS CONDITIONS
MIN TYP (Note 1) MAX
tAA— 3 s
AA Address to Output Access Time 0 50 n
tAA+ 30 50 ns .
T 5 s o See Figure 1
ACS— Chip Select Access Time 1 2
tACS+ 15 25 ns
AC CHARACTERISTICS: T = —-55"C to +125'C, Ve = 5.0 V * 10%.
LIMITS
SYMBOL CHARACTERISTIC - UNITS CONDITIONS
MIN TYP {Note 1) MAX
tAA— T 30 60 ns
tAA+ Address to Output Access Time 30 60 ns )
- See Figure 1
tACS— . A Ti 15 30 ns
tACS+ Chip Select Access Time 15 30 ns

Note 1:  Typical values are at Vg = 5.0 V, +25°C and max loading.

AC WAVEFORM AND TEST OUTPUT LOAD

ADDRESS
taAs ——] tAA— —»]
ouTPUT Vs ~\
15V
CHIP SELECT ey
tacs— tacs+
ouTPUT 15V

OUTPUT
30 pF I RL2

15 mA Load

Fig. 1
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93448

ISOPLANAR SCHOTTKY TTL MEMORY
512x8-BIT PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION - The 93448 is a fully decoded 4096-bit field Programmable ROM organ-
ized 512 words by eight bits per word. The 93448 has 3-state outputs. The device is
enabled when CS, and CS2 are LOW and CS3 and CS4 are HIGH. The 93448 is supplied
with all bits stored as logic ““1's and may be programmed to logic “‘0’’s by following the
field programming procedure.

LOGIC SYMBOL

CSy €5, CS3 CSqa
21 20 19 18

e FULL MIL AND COMMERCIAL RANGES
e FIELD PROGRAMMABLE N

e ORGANIZATION - 512 WORDS X 8 BITS 1.

e 3.STATE OUTPUTS S

® FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER e

e CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION R 534048

© WIRED-OR CAPABILITY N

© STANDARD 24-PIN DUAL IN-LINE PACKAGE SO I

© NICHROME FUSE LINKS FOR HIGH RELIABILITY .

° sgwé:css TWO 256 X 8 PROMs — DOUBLE DENSITY WITH SAME SPACE AND | 55 Jug (0000
PIN NAMES T

9 10 11 13 14 15 16 17
Ag — Ag Address Inputs
CS1, CS2, CS3, CSa Chip Select Inputs Vee = Pin 24
01-0g Data Outputs GND = Pin 12
LOGIC DIAGRAM CONNECTION DIAGRAM
DIP (TOP VIEW)
@O Ag —f
7 A7 —] N\
@ ... 4096.BIT CELL A7 D ! 2] vee
BT R w CEL . ek [0 4
Ag —
@ A3 As 3 22[] N
{} A [ 2 ’:] C3s,
A2 A3 s 0[] 32
@n oottt Ho et ot ot ettt i A2 e ol oS
0 2 H a7 18] CSa
@ cs Ao s 17 [] Os
csz%D ) o1 Qe 16 ] 07
@ cs3
cse 02 o 15 :l Og
O3 " 14 Os
@ Vee —— E 3
@ evo—— GND [ 12 13 04
. NOTE:
O8 07 s %5 Oa 03 02 o1 The Flatpak version has the same
O = Pin Numbers (@) ® @ ® o ® pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY « 93448

ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —565°C to +125°C
VCC —-05Vto+7.0V
Input Voltage —05Vto+55V
Current into Output Terminal + 100 mA
Output Voltages —-05Vto40V
GUARANTEED OPERATING RANGES
SUPPLY VOLTAGE (V) AMBIENT
PART NUMBERS MIN VP MAX TEMPERATURE
93448XC 475V 50V 525V 0°C to +75°C
93448XM 450V 50V 5.50 V -55°C to +125°C

X package type; F for Flatpak, D for Ceramic Dip. P for Plastic Dip. See Packaging Information Section for packages available on this product

FUNCTIONAL DESCRIPTION — The 93448 is a bipolar field Programmable Read Only Memory (PROM) organized 512
words by eight bits per word. The 93448 has 3-state outputs which provide active pull-ups when enabled and high output
impedance when disabled. Chip Select for both devices follows the logic equation: CS1 . 082 ® CS30CSp =CS;i.e., if CS1
and C82 are both active LOW and CS3 and CSy are both active HIGH, all eight outputs are enabled; for any other condition
all eight outputs are disabled.

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is applied to the Ao through
Ag inputs, the chip is selected, and data is valid at the outputs after toa nanoseconds.

Programming (selectively opening nichrome fuse links) is accomplished by following the procedures in Chapter 6, page 6-15.

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise note.

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX | UNITS CONDITIONS
(Note 1)
Vee = MIN, g, = 16 mA

Vo Output LOW Voltage 0.30 0.45 v Ag = +10.8 V. A — Ag = HIGH
Vou Output HIGH Voltage 24 \" Vec = MIN, Igy = -2.0 mA

Output Leakage Current for HIGH 50 uA Von =24V o 1750
loff Impedance State 50 | wA | Vo =0av [0°Cto*78%C

Output Leakage Current for HIGH 100 HA VoH=24V | _.¢, +1280
loff Impedance State =50 MA VoL =04V 55°C to +125°C
ViH Input HIGH Voltage 2.0 \" Guaranteed Input HIGH Voltage for All Inputs
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage for All Inputs

Input LOW Current
I IgA (Address Inputs) -160 -250 uA Vce = MAX, Vg =045V

Igcs (Chip Select Inputs) -160 -250 MA

Input HIGH Current

IR IgA (Address Inputs) 40 HA Vce = MAX, Vg =24V
Ircs (Chip Select Input) 40 MA
Vee = MAX, Qutputs Open

'cc Power Supply Current 130 175 mA Inputs Grounded and Chip Selected
Co Output Capacitance 7 pF Ve =50V, Vg =4.0V, f=10MHz
CiN Input Capacitance 4 pF Ve =50V, Vg =40V, f=1.0MHz
Ve Input Clamp Diode Voltage -1.2 v Vec =MIN, [4 = -18 mA
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY e« 93448

AC CHARACTERISTICS: Ty = 0°C to +75°C, Ve = 5.0 V 5%

LIMITS

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
(Note 1)

tAA— . 35 55 ns

Address to Output Access Time

taA+ 35 55 ns See Figure 1

IACS_ . . 15 25 ns

tace+ Chip Select Access Time 15 25 ns

AC CHARACTERISTICS: Ty = -55°C to +125°C, Vo = 5.0 V £10%
LIMITS

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
(Note 1)

tAA- Address to Output Access Time 35 70 ns

taa+ 35 70 ns See Figure 1

tacs— . . 15 30 ns

tacst Chip Select Access Time 15 30 ns

Note (1): Typical values are at Ve = 5.0 V, 6.0 V, +250C and max loading.

SWITCHING WAVEFORMS

. ADDRESS

AR+ taA-
OuUTPUT ; {

51 057

CHIP SELECT — — - - — = —
X +1.5V
CS3 CSq 1 i

ouTPUT _—— -L -—% +15V
{ tacs- ——‘ tACS+ }1—

SWITCHING TEST OUTPUT LOAD

600 2

15 mA Load
Fig. 1
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93452 /93453

ISOPLANAR SCHOTTKY TTL MEMORY
1024 x4-BIT PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION — The 93452 and 93453 are fully decoded high speed 4096-bit field
Programmable Read Only Memories organized 1024 words by four bits per word. The
devices are identical except for the output stages. The 93452 has uncommitted collector
outputs, while the 93453 has 3-state outputs. In either case, the outputs are enabled
when CS4 and CS; are LOW.

FULL MIL AND COMMERCIAL RANGES

FAST CYCLE TIME - 35 ns TYP

ORGANIZATION - 1024 WORDS X 4 BITS

UNCOMMITTED COLLECTOR OUTPUTS — 93452

3-STATE OUTPUTS - 93463

FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER
CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION
WIRED-OR CAPABILITY

18-PIN DUAL IN-LINE PACKAGE

REPLACES FOUR 256 X 4 PROMs

PIN NAMES
Ag to Ag
G5y, G5,
041004

Address Inputs
Chip Select Inputs
Data Outputs

LOGIC DIAGRAM
@as—
OL ey
@®a3—] 1.0r.64 :> 40968;8):1'5(;ELL

@ A2— DECODER MEMORY MATRIX

® Ar1—
ARV

®ro—
@ Ag 1-OF-16 1-OF-16 |—] 1-OF-16 [—] 1-OF-16
DECODER]L_] IZ)ECODER__1 DECODERH DECODER|

csz:D b %’

GND = Pin 9 04 o3 02 04

O = Pin Numbers @ @ @

LOGIC SYMBOL

(-3} ﬁz

5—Ag C!

66— A1

7—1A2

a—A3

31" 93452/93483
2—ag

1—Ag
17— A7
16— Ag
15—1A901 02 O3 Og4

oL

.14 13 12 n

Vee = Pin 18
GND = Pin 9

CONNECTION DIAGRAM
DIP (TOP VIEW)

ag [ ~ s [Jvce
as[]2 173 a7
a3 161 as
az[Ja 15[ A
ao[]s 1a[Jo,
ai[e 13[J o2
az[7 12[Jos
csq []s 1[Jos
ano[]e 0[] cs2
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93454

ISOPLANAR SCHOTTKY TTL MEMORY
1024x8-BIT READ ONLY MEMORY

DESCRIPTION — The 93454 is a fully decoded 8192-bit Read Only Memory organized
1024 words by eight bits per word. The 93454 has uncommitted collector outputs. The
device is enabled when CS¢ and CS, are LOW and CS3 and CSy4 are HIGH.

The contents of the memory are mask programmed to the customer’s specifications. The
customer can specify the desired ROM code on punched cards using the 93454 Data Card
Format or on the 4K/8K-bit TTL ROM and PROM Customer Coding Form.

@ FULL MIL AND COMMERCIAL RANGES
@® ADVANCED ISOPLANAR SCHOTTKY TECHNOLOGY
® ORGANIZATION - 1024 WORDS X 8 BITS
® UNCOMMITTED COLLECTOR OUTPUTS - 93454
® FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER
® FOUR CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION
@ WIRED-OR CAPABILITY
® STANDARD 24-PIN DUAL IN-LINE PACKAGES
® ACCESS TIME - 45 ns MAX (0°C 75°C)
PIN NAMES
CS4. CSy, CS3, CS4 Chip Select Inputs
An — Ag Address Inputs
v 7
0q —Og Data Outputs
LOGIC DIAGRAM
@ Ag—
@ Aa——l
@ Ar— 2§ .,
-5 N\ 5192 BIT CELL
% ::_ ?g‘ _1) MEM‘(:gvXN(I)Adme
@ A
® s
®) A2 = = s
@™ R [ & W orcooref Y or ot o1 s of Dot
® %o H H = -
@ cs
Go) €52
@9 cs3 T
(8 csa
@ vee —
og o7 g 05 04 03 0 0,
O= Pin Numbers (@) @ 9 () 63 @y a9 9)

LOGIC SYMBOL

€Sy €S, CS3 CSq

211 20 19} 18

8 —4 AOCS

7—{a

6—4A2

s—Ja;

a—aq 93454

3—As

2—ag

1—{ay

23— ag

22149 0, 0, 0304 0506 07 Og "

LTTTTTT

® 9 10 11131415 16 17

Vee - Pin 24
GND - Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

A7 / 24 [ Jvee
as[] 2 23 [JAs
As[]3 2[]Ag
As[] s 2 []T8
A3[]s 20 []CS;
AzE 6 19 bcs;
A : 18 []CSa
Ao [s 17 [Jos
o,: 9 16 t]07
02: 10 15 bOs
03D " 1a DOs
GND [12 13 D°°
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package.
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY - 93454

ABSOLUTE MAXIMUM RATINGS

Storage Temperature
Temperature (Ambient) Under Bias

—65°C to +150°C
—55°C to +125°C

Vee -05Vto+7.0V

Input Voltage -0.5Vto+55V

Current into Output Terminal 100 mA

Output Voltages —0.5Vto Ve
GUARANTEED bPERATlNG RANGES

SUPPLY VOLTAGE (V)

PART NUMBER TEMPERATUR

RT NU S N VP MAX MPERATURE
93454XC 475V 50V 525V 0°C to +75°C
93454XM 450V 50V 550V —55°C to +125°C

X  Package type; D for Ceramic DIP. P for Plastic DIP, F for Flatpak See Package Information on this data sheet.

FUNCTIONAL DESCRIPTION — The 93454 is a bipolar Read Only Memory (ROM) organized 1024 words by eight bits per
word. Open collector outputs are provided on the 33454 for use in wired-OR systems. Chip Select follows the logic equa-

tion: CS1

TSy * CS3* CSy = CS; ie.. if CSq and CS; are both active LOW and CS3 and CSy4 are both active HIGH, all
eight outputs are enabled; for any other condition all eight outputs are disabled.

The read function is identical to that of any other conventional bipolar ROM. That is, a binary address is applied to the
Ap ~ Ag inputs, the chip is selected, and data is valid at the outputs after tpa nanoseconds.

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted.

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX |UNITS CONDITIONS
(Note 1)
Output Leakag(- Current Vee © MAX, Vegx = Ve 0°C to +75°C
IcEx 50 HA Address any HIGH Output
Outpul Leakage Currenl Vee = MAX, Vepx = Ve —55°C to +125°C
ICEX 100 | #A | Address any HIGH Output
Vee @ MIN, Ig, = 16 mA
VoL Output LOW Voltage 0.30 0.45 \ Address any LOW Output
B S e J S
Vi Input HIGH Volxage 2.0 Guaranteed Input HIGH Voltage for All Inputs
— 4—- —
Vi Input LOW Voltage 0.8 Guaranteed Input LOW Voltage for All Inputs
Input LOW Current
g Iga (Address Inputs) 160 -250 MA Vee - MAX, Vg = 0.45V
rcs (Chlp Select Inputs) 160 - 250 MA
Input HIGH Current
IR IRA (Address Inputs) 40 A Vee = MAX, vg = 24V
IRCS (Chip Select Input) 40 HA
V, = MAX, Outputs Open
CcC
lcc Power Supply Current 1o 150 mA Inputs Grounded and Chip Selected
Co Output Pin Capacitance 7 pF Vec =50V. Vg =40V, f= 1.0 MHz
(o Input Pin Capacitance 4 pF Vee “ 50V, Vg = 40V, f=1.0MHz
Ve Input’Clamp Diode Voltage 1.2 Y Ve  MIN I, = -18 mA
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY « 93454

AC CHARACTERISTICS: Ty = 0°C to +75°C, Vo = 5.0 V £5%

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
(Note 1)
:AA— Address to Output Access Time gg 3: ::
AA+ See Figure 1
'acs- Chip Select Access Time 20 30 ns
tacs+ 20 30 ns
AC CHARACTERISTICS: Ty = ~55°C to +125°C, Ve © 5.0V +10%
] LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONQ(TIONS
(Note 1)
taa- Address to Output Access Time 30 60 ns
tAA+ 30 60 ns X
% See Figure 1
’ACS" 20 40 ns
tacs+ Chip Select Access Time 20 40 ns

Note (1): Typical values are at VCC =50V, Ta= +25°C, and MAX loading.

AC WAVEFORM

Ag Ag
ADDRESS

07 Og
QUTPUTS

X

—»  laa- ;

C_Sy C_Sz\

)

— #1656V

CHIP SELECT
CS3 CSq 7
i

01 -0Og
OUTPUTS

|
—_——— — — 4 “15v
tacs ——i tACS+

AC TEST OUTPUT LOAD

OuUTPUT

50V

15 mA Load

Fig. 1
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93457

ISOPLANAR SCHOTTKY TTL MEMORY
256x4-BIT READ ONLY MEMORY

DESCRIPTION — The 93457 is a fully decoded high speed 1024-bit Read Only Mem- LOGIC SYMBOL
ory organized 256 words by four bits per word. The 93457 has uncommitted collector
outputs. The outputs are off when either of the CS inputs are in the HIGH state. The
contents of the memory are mask programmed to the customers specification. The cus- _ _
tomer can specify the desired ROM code on the 4-bit/word Coding Form. Electrical CS1 13 14 CS2
characteristics are the same as the 93417.
® FULL MIL AND COMMERCIAL RANGES
® 512 x 4 BITS PER WORD TS
® UNCOMMITTED COLLECTOR OUTPUTS §—— Ao
® SEE 93417 FOR ELECTRICALS 6 — A1
® STANDARD 16-PIN DUAL IN-LINE PACKAGE - Z :;
® FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER 3] A, 93457
® CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 2—— A5
® WIRED-OR CAPABILITY 1— s
® FAST CYCLE TIME - 25 ns TYP 1 | 70, 0, 03 o,
@ POWER DISSIPATION — 425 mW TYP
PIN NAMES
Ag - Ay Address Inputs 12 111009
CS,. CS, Chip Select Inputs
047 - 04 Data Outputs
Vee  Pin 16
LOGIC DIAGRAM GND - Pin 8
®@ N S CONNECTION DIAGRAM
1 o
@AS__ 1.0F 32 :> 32X 32
@ Ay —] DECODER MEMORY MATRIX
®~—
o . .
@ A2 1 AG :l ACC
Ay DE‘C%FDBER 1 oglc%ggn - DE‘C(())BSR 1 DE1C(O)EER > :l 7
Ay ———— H— — Aq : T35,
A3 ] &
Ao : 0,
[573 A : 05
GND : O4
vee — 04 0y 0, 0, NOTE:
The Flatpak version has the same
GNO - @ © O @ pinouts (Connection Diagram) as the
O =Pin Numbers  ~ . Dual In-Line Package.
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93464

ISOPLANAR SCHOTTKY TTL MEMORY
1024x8-BIT READ ONLY MEMORY

DESCRIPTION — The 93464 is a fully decoded 8192-bit Read Only Memory organized
1024 words by eight bits per word. The 93464 has 3-state outputs. The device is en-
abled when CSy and CSj are LOW and CS3 and CSy are HIGH.

The contents of the memory are mask programmed to the customer’s specification. The
customer can specify the desired ROM code on punched cards using the 93464 Data
Card Format or on the 4K/8K-bit TTL ROM and PROM Customer Coding Form.

FULL MIL AND COMMERCIAL RANGES

ADVANCED ISOPLANAR SCHOTTKY TECHNOLOGY
ORGANIZATION — 1024 WORDS X 8 BITS

3-STATE OUTPUTS

FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER
FOUR CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION
WIRED-OR CAPABILITY

STANDARD 24-PIN DUAL IN-LINE PACKAGES

ACCESS TIME - 45 ns MAX (0°C — 75°C)

PIN NAMES
CSq. CSy, CS3. CS4 Chip Select Inputs
Ag ~ Ag Address Inputs
01 - Og Data Outputs

LOGIC DIAGRAM

@ n—
@ 45—
ay—] =g

OXY S 8192 BIT CELL

@as— %S 128 X 64

@ As E‘é‘ MEMORY MATRIX

® A —

® a3 —

®» ' T

@ M rore L4 rore L iors Lt iorel ] iors [ iors k] ioe ] o
oecooen|Joeconen ocoornf | oecovenf | ot cooen

® %0 - 5 =

® =

s ‘

cs3 ?
cSa

Og 07 O¢ O5 04 03 02 Oy

O= Pin Numbers @ ® @ ® ® ®

LOGIC SYMBOL

CSy CS2CS3 CSa

21 20( 19 18

o] mcs
7—4A1

s—] a2

s—a3

a—{as 93464

3—As

2—{ag

1—{a;

23—{ag

22149 , 0, 03 04 05 0g O7 Og

FTTTTTT

9 10 11 13 14 15 16 17

Vee Pin24
GND = Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

a7 | A [Jvee
a2 = [
As[]3 2[JAe
A4: 4 2 [T,
A3[]s 2 []552
a2 19 [Jcs3
A 18 [JCSa
AoC 8 17, :Og
o1[Je 16 [Jos
Ozc 10 15 [Jos
03: " w []0s
GND 12 13 []Os

NOTE: The Flatpak version has the
same pinouts (Connection Diagram)

as the Dual In-line Package.




FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY - 93464

ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
VCC -05Vto+70V -
Input Voltage —-05Vto+55V
Current into Output Terminal 100 mA
Output Voltages —0.5Vto Ve

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V)
PART NUMBERS TEMPERATURE
v MIN TYP MAX v
93464XC 475V 50V 525V 0°C to +75°C
93464XM 450V 50V 550V —55°C to +125°C

X Package type, D for Ceramic DIP. P for Plastic DIP, F for Flatpak See Package Information on this data sheet.

FUNCTIONAL DESCRIPTION — The 93464 is a bipolar Read Only Memory (ROM) organized 1024 words by eight bits
per word. The 93464 has 3-state outputs which provide active pull-ups when enabled and high output impedance when
disabled. Chip Select follows the logic equation: CSq * CSy » CS3 * CS4 = CS; i.e., if CSq and CS; are both active LOW
and CS3 and CS4 are both active HIGH, all eight outputs are enabled; for any other condition all eight outputs are dis-
abled.

The read function is identical to that of any other conventional bipolar ROM. That is, a binary address is applied to the
Ag ~ Ag inputs, the chip is selected, and data is valid at the outputs after t 5 Nanoseconds.

DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted.

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX |UNITS CONDITIONS
(Note 1)
Vee = MIN, Ig = 16 mA

VoL Output LOW Voltage 0.30 0.45 \ Address any LOW Output
VoH Output HIGH Voltage ] 24 \% Vee = MIN, Iy = 2.0 mA

Output Leakage Current for HIGH 50 MA VoH =24V ° 1750
loff Impedance State -50 MA VOL =04V 0°Cto +75°C

Output Leakage Current for HIGH 100 HA VoH = 24V _ego N o
loff Impedance State 50 MA VoL =04V 55°C to +1256°C
ViH Input HIGH Voltage ' 20 Vv Guaranteed Input HIGH Voltage for All Inputs
ViL Input LOW Voltage 08 Y Guaranteed Input LOW Voltage for All Inputs

Input LOW Current
I Iga (Address Inputs) : 160 250 A Vee = MAX, Vg = 0.45 V

Igcs (Chip Select Inputs) 160 250 UA

Input HIGH Current

IR IrA (Address Inputs) 40 MA Vee = MAX, Vg = 24V
Ircs (Chip Select Input) 40 MA
Vee = MAX, Outputs Open

lec Power Supply Current 110 150 mA Inputs Grounded and Chip Selected
Co Output Pin Capacitance 7 pF Vee =50V, Vg =40V, f=1.0MHz
(o] Input Pin Capacitance 4 pF Vee © 50V, Vo = 40V, f=1.0MHz
Ve Input Clamp Diode Voltage 1.2 \ Vee = MIN, [ = ~18 mA
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY + 93464

AC CHARACTERISTICS: Ty = 0°C to +75°C, Vo = 5.0 V +5%

LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
(Note 1)
:AA— Address to Output Access Time gg :: :2
AA+ See Figure 1
'Acs- Chip Select Access Time ' 20 30 ns
tACS+ 20 30 ns
AC CHARACTERISTICS: Ta = "55°Cto +125°C, Voo = 5.0V #10%
LIMITS
SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS
(Note 1)
'AA- Address to Output Access Time 30 60 ns
tAA+ 30 60 ns X
See Figure 1
'acs- Chip Select Access Time ;O :O ns
tACS+ (0] 0] ns

Note (1): Typical values are at VCC =50V, TA =+25°C, and MAX loading.

AC WAVEFORM

Ag Ag
ADDRESS
01 Og —»  thAs fe— tan
OUTPUTS *
CHIP SELECT X_, _ 15V

01 - 0Og _— — — — +15V
OUTPUTS
—{ 1ACS - —'F{ tacs+

AC TEST OUTPUT LOAD

50V

300

OUTPUT

156 mA Load

Fig. 1
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93467

ISOPLANAR SCHOTTKY TTL MEMORY
256x4-BIT READ ONLY MEMORY

DESCRIPTION — The 93467 is a fully decoded high speed 1024-bit Read Only Mem-
ory organized 256 words by four bits per word. The 93467 has 3-state outputs. The out-
puts are off when either of the CS inputs are in the HIGH state. The contents of the
memory are mask programmed to the customers specification. The customer can specify
the desired ROM code on the 4-bit/word Coding Form. The electrical characteristics
are the same as the 93427.

® FULL MIL AND COMMERCIAL RANGES
©® ORGANIZATION 512 x 4 BITS PER WORD
® SEE 93427 FOR ELECTRICALS
® 3-STATE OUTPUTS
® STANDARD 16-PIN DUAL IN-LINE PACKAGE
® FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER
® CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION
® WIRED-OR CAPABILITY
® FAST CYCLE TIME — 25 ns TYP
® POWER DISSIPATION - 425 mW TYP
PIN NAMES
Apg ~ Ay Address Inputs
C__S1, ﬁz Chip Select Inputs
01~ 04 Data Outputs
LOGIC DIAGRAM
@ L yp—
@ Ay — 1024 BIT CELL
Ae___} 10F22 32X 32
@ »s
& M DECODER MEMORY MATRIX
@ Ay —ud
&2 vors [ vors [ vors [ rors
® A""_—_ DECODER DECODER DECODER DECCDER
PO— | ] —] —
@&
vee = 04 0y 0, Oy
oo —) ® @ © ®
O = Pin Numbers =

LOGIC SYMBOL

TSy 1314 CS3

cs

5§ —— Ao
6 ——— A1
77— %2
4 A3
3 Ay 93467
2—— A5

[[PE———— P
16 g A7

0y 0, 03 04

Vee = Pin 16

GND = Pin 8

CONNECTION DIAGRAM

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-Line Package. .
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TTL ISOPLANAR MEMORY 93470/93471
4096 x 1-BIT FULLY DECODED RANDOM ACCESS MEMORY

DESCRIPTION — The 93470 and 93471 are 4096-bit TTL Read/Write Random Ac-
cess Memories organized 4096 words by one bit. The devices are identical except for
the output stage. The 93470 has an uncommitted collector output, while the 93471
has a 3-state output. The devices have full decoding on chip, separate Data Input and
Data Output lines and active LOW Chip Select lines. They are designed for high perform-
ance main memory application and can be used to replace four 1024-bit RAMs.

FULL MIL AND COMMERCIAL RANGES

ORGANIZATION -- 4096 WORDS X 1 BIT

READ ACCESS TIME - 50 ns TYPICAL

CHIP SELECT ACCESS TIME - 25 ns TYPICAL

UNCOMMITTED COLLECTOR OUTPUT - 93470
- 3-STATE OUTPUTS - 93471

NON-INVERTING DATA OUTPUT

POWER DISSIPATION - 0.22 mW/BIT TYPICAL

REPLACES FOUR 1024 BY ONE RAMs

PIN NAMES

Ccs Chip Select Input
Ag ~ A1 Address Inputs
WE Write Enable
DiN Data Input

Dour Data Output

LOGIC DIAGRAM

64 X 64
WORD ™1  apRAY
DRIVER

Yy 4
SENSE AMPS
AND
WRITE
DRIVERS
[}
ADDRESS
DECODER A'E’gggss
o ER on ®
A, A, A A A A
a7 Cag A11 CAy a3 s Ve ~ Pin 18
OTIR P ECNO 0600 GND = Pin 9

O Pin Numbers

14— A1

LOGIC SsYMBOL

16 17 15
cs OiN WE
93470,93471
Dout
1
VCC Pin 18

GND Pin Q
GND Pin S

CONNECTION DIAGRAM
DIP (TOP VIEW)

oour [+ Y 18] vec
a0 [ 2 17[] OiN
ards 16[]Ts
A2 [ s 15[] we
A3 s 1] An
As [ 13[] Ao
A5[:7 12[] A9
Ae 8 n;]ﬁa
Gno [ 9 0[] a7
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FAIRCHILD ISOPLANAR ITL MEMOUORY ® Y34/U ® Y347/ 1

FUNCTIONAL DESCRIPTION - The 93470 and 93471 are fully decoded 4096-bit Random Access Memories organized
4096 words by one bit. Word selection is achieved by means of a 12-bit address, AQ thru A11.

The Chip Select input is provided for logic flexibility. For larger memories, the fast Chip Select access time permits the de-
coding of Chip Select, CS, from the address without increasing address access time.

The read and write operations are controlled by the state of the active LOW Write Enable, WE (pin 5). With WE held LOW
and the chip selected, the data at Dy is written into the addressed location. To read, WE is held HIGH and the chip selected.
Data in the specified location is presented at the Data Qutputs.

The 93471 has 3-state outputs which provide drive capability for higher speeds with high capacitive load systems. The
third state (high impedance) allows bus organized systems where multiple outputs are connected to a common bus.

The 93470 has uncommitted collector outputs to allow maximum flexibility in output connection. In many applications,
such as memory expansion, the outputs of several 93470s can be tied together. In other applications the wired-OR is not
used. In either case an external pull-up resistor of value R|_ must be used to provide a HIGH at the output when it is off.
Any value of R within the range specified below may be used.

R is in kQ
N = number of wired-OR outputs tied together
VCC(max) SR < Vce(min) ~ VoH F.O. = number of TTL Unit Loads (U.L.) driven
8 — F.0.(1.6) SALE N (Icex) + F.O. (0.04) Icex = Memory Output Leakage Current in mA

VOH = Required Output HIGH level at Output Node

The minimum value of R is limited by output current sinking ability. The maximum value of R is determined by the out-
put and input leakage current which must be supplied to hold the output at VoH.

TRUTH TABLE

INPUTS OUTPUTS
w [ [on | 50 [ S0 | M
H X X H HIGH Z Not Selected
L L L H HIGH Z Write 0"
L L H H HIGH Z Write 1"
‘L H X Dout Dout Read

H HIGH Voltage, L LOW Voltage; X Don't Care (HIGH or LOW;
HIGH Z  High Impedance; OC  Open Collector

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin —0.5Vto+7.0V
Input Voltage (dc)* —-0.5Vto +5.5V
Input Current (dc)* ' -12 mA to +5.0 mA
Voltage Applied to Outputs (output HIGH)** —0.5 Vto +5.50 V
Output Current (dc) +20 mA

*Either Input Voltage himit or Input Current hmit is sufficient to protect the inputs.
**Qutput Current Limit Required

GUARANTEED OPERATING RANGES

SUPPLY VOLTAGE (V¢c)

PART NUMBER AMBIENT TEMPERATURE

MIN TYP MAX Note 4
93470XC, 93471XC 475V 50V 525V 0°C to +75°C
93470XM, 93471XM 450V 50V 550V —55°C to +125°C

X - package type, F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

7-127




FAIRCHILD ISOPLANAR TTL MEMORY e 93470 ¢ 93471

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1. 2, 4)

LIMITS
SYMBOL CHARACTERISTIC UNITS CONDITIONS
MIN TYP MAX
(Note 3)
VoL Output LOW Voltage 03 0.45 Y Vee MIN Igg  8mA
Vin Input HIGH Voltage 21 16 v Guaranteed Input HIGH Voltage
for all Inputs
Vi Input LOW Voltage 15 08 v Guéranteed Input LOW Voltage
for all Inputs
e Input LOW Current 250 400 UA Vee MAX,’VlN 04V
1.0 40 A Y MAX, V 45V
K Input HIGH Current “ cc IN
1.0 mA Vee " MAX Viy ~ 526V
VCD Input Diode Clamp Voltage 1.0 15 \ VCC MAX, VIN 10 mA
Qutput Leakage ~ 3
ICEX Current 93470 1.0 100 uA Vee “ MAX, Voyt © 45V
DUt 50 \ = MAX, V =24V
logs Quiput Current 93471 LA ce out
50 Vee ™ MAX Voyr =05V
3 ) wiout HIGH B B
| Vow \ otage 93471 24 \% Vee “MIN, Igy = ~5.2mA
1 Qutnus Curren:
los I §~ortCrout 93471 ~100 mA Vee = MAX, Note 7
NIl
93470 71XC 170 Ta = 775°C | Vee = MAX,
[ Powv.ev S_oc 93470 71XC 190 Tp = 0°C All Inputs and
| oI mA
cc Curren: 93470 71XM 155 Tp = +125°C | Outputs Open
93470 71XM 205 Tp = ~55°C
AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6)
. 93470 71XC 93470/71XM
SYMBOL CHARACTERISTIC MIN TYP |MAX |MIN TYP [MAX UNITS CONDITIONS
(Note 3) (Note 3)
READ MODE | DELAY TIMES
tacs Chip Select Time 25 25
trRCS Chip Select Recovery Time (93470) 25 25
tZRCS Chip Select to HIGH Z (93471 25 25 ns See Test Circuit
tAOS Qutput Enable Time 25 25 and Waveforms
tROS Output Enable Recovery Time (93470) 25 25
tZROS Output Enable to HIGH Z (93471 25 25
tAA Address Access Time 55 55
WRITE MODE | DELAY TIMES
tws Write Disable Time 193477, 20 20
2wWs Write Disable 1o, HiG~ 2 33471, 20 20 ns
YR Write Reccyer, T re 25 25
INPUT T1AING PEC B2 AENTS See Test Circuit
Y] Write: Poose [fyasm oo, g arantae yrite) 30 30 and Waveforms
2SO0 Data Seroun T rme Brorce Liete 0 0
g Data Hoin T e fboar fir e 0 0
v Ser i T e 0 (0] ns
s Holed Tirre 0 0
2IR05 rr Ser iy Tce 0 0
el L Huin T 0 0
c o5t B Canar vanis 4 4 . Measure with
Co £ .00 .0 Pir Capacitancs: / 7 P Pulse Technique
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NOTES:

1

2.

3.
4.

oo

Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case’ conditions

The specified LIMITS represents the "worst case ' value for the parameters. Since these “worst case” values normally occur at the temperature and sup-
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

Typical values are at Vo = 50V, Ta~ +25°C, and MAX loading

The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute warm-up. Temperature range
of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package
at maximum temperature are

9JA (Junction to Ambient) (at 400 fpm air flow) = 50°C /Watt, Ceramic DIP; 65°C / Watt, Plastic DIP; NA, Flatpak
9JA (Junction to Ambient) (still air) = 90°C / Watt, Ceramic DIP; 110°C / Watt, Plastic DIP; NA, Flatpak
gJC (Junction to Case) = 25°C /Watt, Ceramic DIP; 25°C /Watt, Plastic DIP; 15°C/Watt, Flatpak

The MAX address access time is guaranteed to be the “worst case’” bit in the memory using a pseudo random testing pattern
tyy measured at tyga = MIN, tyyga measured at tyy = MIN.
Duraticin of short circuit should not exceed one second ’

TYPICAL ELECTRICAL CHARACTERISTIC CURVES

OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE (OUTPUT HIGH) OUTPUT VOLTAGE (OUTPUT HIGH
(93470 ONLY) Z STATE) (93471 ONLY)
T 1 1 ® T T T 1
vee -s0V Ta - 25°C 8 f——t ! :
T os Ta 56°CO § T :
Ta - 1289 7 T Ta 3 c,‘\
E ° % 6 + “TA 25 t:1
E E 5 ~74——~~-~4——~~ﬂ’u 75 ¢+
o 1 = ™
e 05 4 - 4
el ! AN |
3 1o ‘ Ta - -65°C 3 I T
Ta - 28°C L2 t +
$5> 18 1 Ta 7 128% 3 ! } +—
H I ]
20 1 i 1 1 1
1.0 0 10 20 30 40 50 60 0 T 2 3 a4 5 6
VOUuT ° OUTPUT VOLTAGE V VOuT OUTPUT VOLTAGE V
93470/93471
OUTPUT CURRENT VERSUS POWER SUPPLY CURRENT
OUTPUT VOLTAGE (OUTPUT LOW) VERSUS TEMPERATURE
2 T T T
- vcc—s.o\i/ 1/ g -
M N Ta = +28°C // % R R R
i | £ -
g 12}—Ta = +128°C ‘3 Vs Vccl 55;’
S \7 / §‘ QL\ Vcc SO0V
g / : —~
c; . A Ta - -86°¢c—] %‘ a5 vl T~
3 B - -
: 8 asl—
0.1 02 03 04 05 06 07 3050 25 o 25 50 7% 100 125
VouT - OUTPUT VOLTAGE - V TA AMBIENT TEMPERATURE C
INPUT CQRRENT VERSUS
ADDRESS ACCESS TIME ° INPUT VOLTAGE
VERSUS LOAD CAPACITANCE VERSUS TEMPERATURE
120 (X3 T T
I ! veec S0V A
e 10 /1,9 - o Ta
l Iy <
w 100 & 4 TA -
g 90 / .E. 05 / . i
e 3 H !
Q 2 R
: 70 / /9“ g 10 r ERETYI ‘
g e 2 | !
g / g 2 15 Ta -28Cl
] sorf /?/ i z Ta ’ss c
< 40 // T I S . 20
B ] e e
20 1 25
0 100 200 300 400 500 600 700 800 900 1000 1.0 10 30 S50 70 90 N
LOAD CAPACITANCE - pF ViN INPUT VOLTAGE V

7-129




FAIRCHILD ISOPLANAR TTL MEMORY ¢ 93470 ¢ 93471

AC TEST LOAD AND WAVEFORM

LOADING CONDITIONS INPUT PULSES

ALL INPUT PULSES
[ J

Vce

ESOOQ

Dourt GND —»| |«— 10ns —»| |«—10ns

93470 ;
93470/ 12000215 pF 93471 Tk =215 pF

Load A Load B

WRITE MODE

cs
CHIP SELECT

Ao - A11 :
ADDRESS
INPUTS

i
|
DATA INPUT

WE
WRITE ENABLE

twsD ~——twHD

- tWSA — - WHA — >

-~ tWSCS -

— - WHCs
S el
|

Dourt
DATA OUTPUT

(All above measurements referenced to 1.5 V unless otherwise indicated)
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READ MODE

PROPAGATION DELAY
FROM OUTPUT ENABLE

13
ourpPuT
ENABLE

PROPAGATION DELAY
FROM CHIP SELECT

cs
CHIP
setect /| i

A0S > e -~ < 'ROS tacs —»| e —»| ie—1RCS

|
LOAD A LOAD A 11 I
53470 93470 ) i
! |
LOAD A LOAD A . 1ZRCS-—>| -
91471 ZROS— *— 937 | i -
|
DATA DATA
ouTpPuY —o05V

outpuT -05V ‘

PROPAGATION DELAY
FROM ADDRESS INPUTS

Ao A1
ADDRESS INPUTS ’

— ¢ -—
DATA g
ouTeuT ‘
LOAD A -
93470 71
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ISOPLANAR INTEGRATED

INJECTION LOGIC MEMORY 93481
4096 x 1-BIT DYNAMIC RANDOM ACCESS MEMORY

DESCRIPTION — The Fairchild 93481 is an address multiplexed fully decoded 4096 x 1
bipolar dynamic RAM. The inputs and output are conventional TTL. The first five
address inputs are latched with AE and the last seven are applied after AE and are used
in conventional “‘ripple-through’’ fashion.

LOGIC SYMBOL

e 4096 X 1 BIT PER WORD 59 ‘|2 e
e FULLY TTL COMPATIBLE — NO SPECIAL CLOCK DRIVERS REQUIRED
e ADDRESS MULTIPLEXED
e ON-CHIP DATA LATCH
e STANDARD 16-PIN DUAL IN-LINE PACKAGE Cs AE DN LE WE
e 32-LINE REFRESH — 2 ms REFRESH INTERVAL
e ACCESS TIME 90 ns TYPICAL 1— a0
® CYCLE TIME 250 ns TYPICAL 2—Jay
© POWER DISSIPATION 45 mW STANDBY, 350 mW TYPICAL AT MIN CYCLE TIME 3 A2
e 3-STATE OUTPUT N A 93481
e TEMPERATURE RANGE 0°-70°C ' Aj
14 As
PIN NAMES 15— ag
Ao-A4 Multiplexed Address Inputs
Ag-Ag Non-multiplexed Address Inputs Sour
E§1, 6§2 Chip Select Inputs
‘DouT Data Output 7
LE Output Latch Enable
DIN Data Input
AE Address Enable
WE Write Enable
LOGIC DIAGRAM CONNECTION DIAGRAM
DIP(TOP VIEW)
@ ae 2l
Ag S LINE 1
A.l D LINE 2 INTERNAL CHIP
AZ 5] TIMING
Az H 32128-BIT LINES
g |
w2
R LINE 32
128-8I1T
TRANSFER PATH
®®:"' pata |
@ ‘\2 CONTROL
®A3 ADDRESS
@ Aq DECODING
Ag
@ Ag
Vce = Pin 16 WE Dy LE €5,C5,
GND = Pin 8 o ® ®06
QO = Pin Numbers

7-132
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FUNCTIONAL DESCRIPTION

Addressing — The storage array is organized in 32 rows of 128 cells. Twelve bits of address information are required to
uniquely define one storage cell out of 4096. To accomplish this within the constraints of a 16-pin package, the 93481
operates in conjunction with external addressing logic to examine sequentially five bits (ROW address) and then seven bits
(COLUMN) of address information. Signals on the Ag - A4 inputs must be in the desired state at least a set-up time tAg
before the AE signal goes HIGH and must then remain fixed for at least the hold time taH. These timing requirements insure
that the positive-going AE signal latches the Ag - Ag information into the internal row addressing logic. To complete the
addressing operation, the AE signal must remain HIGH and the external addressing logic must present the final seven bits
of the address on the Ag-Ag inputs.

Read Operation — The Write Enable input WE must be in the HIGH state for a read operation. After addressing a cell as
outlined above, its content will exit via the output latch, which is transparent when the Latch Enable input LE is HIGH. The
access delay tCAA is measured from the time that the column address becomes valid, as is the latch input set-up time ta | S,
This latter parameter defines the earliest time that LE can go LOW and still insure that the desired data will be latched in.
The latest time that LE can go LOW, for the purpose of retaining the data, is determined by two constraints. LE must go
LOW no later than ta 4, measured with respect to an address change. Also, LE must go LOW no later than t|_H, which is
measured with respect to the negative-going edge of AE. If the LE signal timing satisfies these constraints, the latch will retain
the data for as long as desired. A subsequent read or write operation will not affect the state of the latch so long as LE
remains LOW. If LE subsequently goes HIGH while AE is LOW, the latch will no longer retain the data and its output will
go to the high impedance state. It will then remain in this condition so long as AE remains LOW, regardless of the LE input
signal.

If either or both Chip Select inputs are HIGH, DoyT will be in the high impedance state.

Write Operation — After addressing a cell in the manner previously described, a LOW signal on WE will cause the data on the
DN input to be stored, provided that both Chip Select inputs are LOW. To avoid writing in the wrong cell, WE should not
go LOW before the column address set-up time tysa, and the address inputs should not be changed until after the address
hold time twHA. Both the set-up time and hold time for D) are measured with respect to the trailing (i.e., positive-going)
edge of the write pulse. If LE is HIGH during a write operation, DoyT will go HIGH regardless of the state of D). After WE
goes HIGH at the end of a write pulse, the DQUT signal will be the same as the data just stored, assuming that the address
remains constant and both Chip Select inputs remain LOW.

Refresh — A normal read or write cycle causes all cells in the addressed row to be refreshed.A_lso, cycl_ipg AE such that the
tTA and tTR requirements are met refreshes all cells in the addressed row, regardless of the WE and CS input signals. Each
row must be refreshed at intervals of 2 ms or less.

Power Dissipation — There are three distinct power states in the 93481. When AE is HIGH the Icc current is typically
100 mA. When AE is LOW, Icc is typically 20 mA if the output latch is retaining data or 10 mA if the latch is not retaining
data. When AE goes from LOW to HIGH the resultant increase in IcC is not accompanied by any significant overshoot above
the unescent value In a cycllcal mode correspondlng to minimum cycle time the average Icc is 65 mA. No significant
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vce Pin Potential to Ground Pin —-0.5Vto+7.0V
Input Voltage (dc) —05Vto+5.5V
Input Current (dc) —12 mA to +5.0 mA
Voltage Applied to Output (Output High) -0.5Vto+5.5V
Output Current (dc) (Output Low) +20 mA

GUARANTEED OPERATING RANGE

SUPPLY VOLTAGE (V¢c)
PART NUMBER cC AMBIENT TEMPERATURE (TA)
’ MIN TYP MAX (Note 4)
93481 4.75 v 5.0V 525V 0°C to +70°C

DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4)

LIMITS
SYMBOL CHARACTERISTIC TYP UNITS CONDITIONS
MIN MAX :
(Note 3)
VoL Output LOW Voltage 0.3 0.5 \4 Vee =MIN, Ig =16 mA
VIH Input HIGH Voltage 241 1.6 \% Guaranteed Input HIGH Voltage for all Inputs
ViL . Input LOW Voltage 1.5 08 \" Guaranteed Input LOW Voltage for all Inputs
I Input LOW Current —100 | —400 | mA Vce = MAX, Vi =04 V
10 40 A \" =MAX,V|N=45V
hH Input HIGH Current . cc IN
10| mA Vce = MAX, ViN =525 V
50 A Ve = MAX, V =24V

lOFF Output Current (HIGH 2) 10 . H cc out

—-10 -50 rA Vee = MAX, Voyt =05V

Output Current Short Circuit
los —-55 -100 mA Vce = MAX, Note 7
to Ground
VoH Output HIGH Voltage 24 3.0 \% loH = =10 mA, Ve = MIN
Vebo Input Diode Clamp Voltage -1.0 -1.5 \ Ve = MAX, Ijy = =10 mA
65 mA MIN CYCLE TIME Vce = MAX,

lcc Power Supply Current 100 mA AE = HIGH All Remaining Inputs

9.0 mA AE = LOW, LE = HIGH Grounded

NOTES:

1.
2.

~ou

Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions.
The specified LIMITS represents the “worst case’’ value for the parameters. Since these ‘‘worst case’’ values normally occur at the tem-

perature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system
operating ranges.

. Typical limits are at Vo =5.0 V, Ta = +25°C, and MAX loading.
. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute

warm-up. Typical thermal resistance values of the package at maximum temperature are:
6 3a (Junction to Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP; NA, Flatpak.
0 ja (Junction to Ambient) (still air) = 90°C/Watt, Ceramic DIP; 110°C/Watt, Plastic DIP; NA, Flatpak.
6 4c (Junction to Case) = 25”C/Watt, Ceramic DIP; 25° C/Watt, Plastic DIP; 10°C/Watt, Flatpak.

. The MAX address access time is guaranteed to be the “‘worst case’’ bit in the memory using a pseudo random testing pattern.
.ty measured at tyyga = MIN, tyyga measured at tyy = MIN.

Duration of short circuit should not exceed one second.
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AC CHARACTERISTICS OVER GUARANTEED OPERATING RANGES (Notes 5, 6)

93481
SYMBOL CHARACTERISTICS UNITS
MIN TYP MAX
MULTIPLEX
tAS Row Address Set-up Time 5.0
tAH Row Address Hold Time 25 ns
tTA AE Active Time 140
TR AE Recovery Time 110
READ CYCLE
tCAA Column Address Access Time 55
tcAH Output Valid Time After Column Address 10
tCSA Chip Select Access Time 35 ns
tCSR Chip Select Recovery Time 30
tTH Output Valid Time After AE 15
DATA LATCH
tALS Address Set-up Time Before LE 50
tALH Address Hold Time After LE 0
(LH AE Hold Time After LE —10 ns
IR Output Recovery from LE 35
tDLA Output Valid Time After LE 10
WRITE CYCLE
tw Write Pulse Width 20
TWSA Address Set-up Time 30
tWHA Address Hold Time -5.0
twSsCs Chip Select Set-up Time 0
TWHCS Chip Select Hold Time 0 ns
tWHT AE Hold Time After WE 40
tWSDE Data In Set-up Time Before End of WE 20
tWHD Data In Hold Time After WE 10
tws Output Disable Time After WE 35
tWR Output Recovery Time After WE 40
CIN Input Pin Capacitance 3.0
Cout Output Pin Capacitance 5.0 PF
USER TIMES
tRC Row Column Address Change Time
tMOD Data Modify Time
AC TEST LOAD AND WAVEFORMS
LOADING CONDITIONS INPUT PULSES

93481

Vee

300 <2
>

%5??::309!?

ALL INPUT PULSES
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READ-CYCLE — DATA NOT LATCHED

Addressing is accomplished by multiplexing the 5 bits of row address and 5 bits of the 7 bit column address on the same pins
(Ag through A4, pins 1, 2, 3, 4 and 13). Assume the 5 bits of row address are stable at time t1g (the beginning of the cycle).
At time t1q (tas after tyg) the address has been internally set up and the AE signal rise strobes the row address and latches it
into the memory. The row address must be held stable until ty, (tay after the AE rise) to assure proper operation. At time
t12, the address input lines can change and the 7 bit column address can be switched on to the address input lines Ag through
Ag. The memory can tolerate an instantaneous change; however, the user circuitry will require some time (tgc) to accomplish
this change. Assuming this change is accomplished at t13, the part now acts like a 128-bit static RAM. With the column
-address valid at t13 the output_becomes valid at 15 with the data from the addressed cell. The time from t43 to ty5 is tcaa
(column address access time). CSy and CS; must both be active low at t14 (tcga before ty5) for the output to be read at
t15. The chip selects can go low any time prior to t14. The output will remain valid as long as the chip is selected, the column
address is valid and AE remains high. The output will be in the high impedance state at time tcsr after the chip select goes
high. If the address is changed to a new column address with AE remaining high the same timing is applicable where the new
address valid point corresponds to tq3.

If AE goes low at tg, the output will remain valid until t1g (t1 after t1g). The column address must be held valid until
t17 (tcan Prior to tyg) to guarantee the output is valid until t1g. AE goes low at tyg and is held low until tq (at least tTg
after t1g). to1 corresponds to t1q in the first cycle.

Full Cycle Address Access Time is tas + tany + tcaa + trc-

Ha s

ROW
ADDRESS

COLUMN

ADDRESS ADDRESS

|
i A
ADDRESS ENABLE

LE

ICAA-——3| —» tcAH |-

v 20%0%%%% %% %%

IR EIRIRE
VATAOUT G0RRIERIXRRLRIKN
: P0%%%%

{—— 1CSA - —»| ICSR |-—

CHIP SELECT
cs

DATA LATCH OPERATION

When a column address is valid (t33) either after a row address, as illustrated, or after a previous column address, the Data
Latch may be used to hold the data read from the addressed cell. LE may be activated low at ta g after t33 or later (t3 1)
The address may change no less than ta  after (t37). The AE signal must be retained active high until t3g (defined by t3 1
+ t_n). t_y is guaranteed negative meaning the AE signal may go low before LE goes low (i.e., t3g may be earlier than t3; 1).
A useful mode of operation is for LE and AE to be tied together. The output is controlled by the state of the data latch
circuit and the chip select signals which can be activated at any time. The output will appear on the output pin tcga after
chip select signal goes low. If the chip select signal goes low earlier in the cycle, the output data will be read tcaa after t33 as

¢
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in the non-latched operation, but will remain valid until LE goes positive. If LE goes low while AE is low, an open is read at
the output regardless of the state of CSq and CS,.

When AE is low and Data has been latched the Data Output can be returned to the open state by either returning CS;, CS;
or LE to the high state. The output will be open at t3) g, tcsr after CSy or CS; is made high at t3 4 or t| g after LE is made
high at t3 5. If AE is active high with data latched then TSy or CS; high will again cause the output to be open; or if LE
alone is made high, the latched data will remain valid for time tg A on the output.

31 132 133 3L 36 37

ROW ‘ I COLUMN I
ADDRESS ADDRESS

- tAan——>l

ADDRESS ENABLE \
a \

- fALS LH—| Bz @3 BL4 LS 316
LATCH ENABLE i ‘
LE |
—»| CSA |w— —-»l WR |-
CH"’_S.ELECT ’
cs /
—&| CSR -—
————-»l'DLA’<—

< OUTPUT §§>
DATA OUT OPEN —— VALID — OPEN ——™™™

WRITE OPERATION

When a column address is valid (tg3) either after a row address as illustrated or after a previous column address, new data
may be written into the addressed cell. The write signal may go low (tsw2) twsa after the column address is valid (ts3).
The write pulse must be at least ty, wide to assure writing. The CS; and CS, must both be low (tgy1) at least twscs before
the fall of WE (tsw2) and must remain low until at least typucs after the rise of WE (tsws). AE must remain high until at
least tyyy after the rise of WE (ts4). The column address must remain valid until at least tyya after the rise of WE (tswe)-
Data In must be valid at least tygpg before the rise of WE and remain valid until at least tyyp after the rise of WE. Note
that Data In timing is independent of the fall of WE (tsw2).

52 53 t5W1 t5w2 tsw3 tswa W5 '5We 154 60

ROW COLUMN
ADDRESS ADDRESS
ADDRESS ENABLE \1—‘TR
AE \—-Q
WSA ——=|

-<—WHT

|—— TWHA —|

CHIP SELECT
cs

WRITE wFENABLE __\\' /——-_

DATA IN
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EXAMPLE OF SUCCESSIVE COLUMN CYCLES

Successive operations at different column addresses on the same Row may be performed much more rapidly than a cycle
requiring a new Row Address. This example illustrates a Read operation at Column Address 1 followed by a Write operation
at Column Address 2. The Data Latch is used to hold the Output Data from Column Address 1 through the Write Cycle at
Column Address 2. This kind of operation could be used to enter modified Data from Address 1 into the cell at Address 2.

ADDRE% COLUMN ADDRESS 1 VALID ” COLUMN ADDRESS 2 VALID y(

CHIP SELECT
& .

DATA

——— ICSA ——|

RC

QUTPUT

LATCH

e WCAA

OPEN

OUTPUT VALID
COLUMN ADDRESS 1

-~ tALS —————>

ENABLE
LE

WRITE

TALH———=

< 'WSA — > | W ———— [ — 'WHA —>

ENABLE
WE

READ-MODIFY-WRITE OPERATION

DATAIN

A Read-Modify-Write Cycle is performed by a normal Read followed by establishing Dy and providing a WE signal. Since
there are no special timing signals required for column operation this cycle is like a normal static Bipolar RAM. The Data
Output from the read cycle remains valid until tys after the WE is brought low at which time it goes active high. If LE is
high the output will again be valid tyg after the WE is brought high. If LE is low the Data output will remain valid with the
latched Data throughout the write portion of the cycle.

Read-Modify-Write cycle time is:

TAS || tAH — |« 'RC P>

tas *tan ttrc *tcaa t tmobp t twspDe ttwHT T TR

COLUMN ADDRESS @

tcAA . TWHT | — TR
CHIP SELECT
cs
DATA OUT OUTPUT VALID oy‘::'tg
<— WR
DATA IN

WRITE ENABLE
WE

<——»|'WHD
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9403

FIRST-IN FIRST-OUT (FIFO) BUFFER MEMORY

FAIRCHILD TTL MACROLOGIC

DESCRIPTION - The 9403 is an expandable fall-through type high-speed First-In
First-Out (FIFO) Buffer Memory optimized for high speed disc or tape controllers and
communication buffer applications. It is organized as 16 words by four bits and may be
expanded to any number of words or any number of bits (in multiples of four). Data may
be entered or extracted asynchronously in serial or parallel, allowing economical imple-
mentation of buffer memories.

The 9403 has 3-state outputs which provide added versatility and is fully compatible with
all TTL families.

e 10 MHz SERIAL OR PARALLEL DATA RATE
SERIAL OR PARALLEL INPUT

SERIAL OR PARALLEL OUTPUT

EXPANDABLE WITHOUT EXTERNAL LOGIC
3-STATE OQUTPUTS

FULLY COMPATIBLE WITH ALL TTL FAMILIES
SLIM 24-PIN PACKAGE

BLOCK DIAGRAM
! C QROJOJO)

l - l““ l”" 10, LDU
i O\‘_’ ‘; ] PUT DATA
@ [Rp—e) K CLPUT REGISTER

i

O o S 13X A STACK

|

-

N VIO LN OUTPUT REGISTER @
t4)
@" T —0| OUTPUT DATA

Vpp = Pin 24 @ @@@

Vgg = Pin 12
O = Pin Numbers

LOGIC SYMBOL

| L1111

P Dg D3 Dy Dy Dy

10 —0f TTS
) —Of ES 1R O |
8 —0f cPS!

13— TOP 9403
11 —0f 105
1h —Of OtS
16 =—=Of CHSO ORt JO=— 3
17 —Of tO

MR O3 O, 0y Q Qg

TTTTT]

n W20 o

Vce = Pin 24
GND =Pin 12

CONNECTION DIAGRAM
DIP (TOP VIEW)

e vee |2
2 e ore []23
3 [ oo os [J22
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s [ 02 o, [J2
603 o [Jre
dos o3 [J8
8 [ cesi to [
o [ s cwso [] 1
] s oes []s
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NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-line Package.
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I INPUT DATA 1
[oJ |DZ |°v %9
e
INITIALIZE I
B s s S s
Og 0 Q 0 9 0 Q i) Q 0 O fp—
fa 2] Fy Fo FC
—of cP —of CP —Of CP —of cp —of CP Q IRF
L} R R R R

1ES
CPSI

INPUT REG + STACK ——
(PULSE DERIVED FROM TTS)

L—————————DATA INPUTS TO STACK——*——-————'

Fig. 1
CONCEPTUAL INPUT SECTION

Serial Entry - Data on the Dg input is serially entered into the F3, F2, F1, Fg, FC shift register on each HIGH-to-LOW tran-
sition of the CPSI clock input, provided IES and PL are LOW.

After the fourth clock transition, the four data bits located in the four flip-flops Fg - F3. The FC flip-flop is set, forcing the
IRF output LOW and internally inhibiting CPSI clock pulses from effecting the register. Figure 2 illustrates the final positions
in a 9403 resulting from a 64-bit serial bit train. B is the first bit, Bg3 the last bit.

Transfer to the Stack -The outputs of Flip-Flops Fg - F3 feed the stack. A LOW level on the TTS input initiates a ''fall-
through'' action. If the top location of the stack is empty, data is loaded into the stack and the input register is re-initialized.
Note that this initialization is postponed until PL is LOW again. Thus, automatic FIFO action is achieved by connecting the
IRF output to the TTS input.

An RS Flip-Flop (the Request Initialization Flip-Flop shown in Figure 10) in the control section records the fact that data
has been transferred to the stack. This prevents multiple entry of the same word into the stack despite the fact the IRF and
TTS may still be LOW. The Request Initialization Flip-Flop is not cleared until PL goes LOW. Once in the stack, data falls
through the stack automatically, pausing only when it is necessary to wait for an empty next location. In the 9403, as in
most modern FIFO designs, the MR input only initializes the stack control section and does not clear the data.

Og L3 D, Dy Dg

[ []1]

INPUT B63 Bb2 B 1860
RecisTer ___ ]
9403
fouteur ~ T T T T T T T T T

REGISTER B3 By By Bg

BN

03 0, 0y 0y Qg

Fig. 2
FINAL POSITIONS IN A 9403 RESULTING
FROM A 64-BIT SERIAL TRAIN
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PIN NAMES
PIN LOADING (Note a)

NAME DESCRIPTION HIGH oW COMMENTS

Do - D3 | Parallel Data Inputs 10UL | 023 UL

Dg Serial Data Input 1To0uUL (023 U.L

PL Parallel Load Input 10UL |023UL. HIGH on PL enables Dy ~ D3. Not edge triggered.
Ones catching.

CPS1 Serial Input Clack 10UL |023UL| Edge triggered. Activates on falling edge.

IES Serial Input Enable 10UL | 023 UL Enables serial and parallel input when LOW.

TS Transfer to Stack Input 1o0UL |023U.L A LOW on this pin initiates fall through.

OES Serial Output Enable Input 10UL |06 U.L Enables serial and parallel output when LOW.

T0S Transfer Out Serial Input 1.0UL | 023 UL A LOW on this pin enables a word to be transferred
from the stack to the output register. (TOP must be
HIGH also for the transfer to occur). Not edge
triggered.

TOP Transfer Qut Parallel Input 10UL 023 U.L. A HIGH on this pin enables a word to be transferred
from the stack to the output register. (TOS must be
LOW for the transfer to occur). Not edge triggered.

MR Master Reset 1.0U.L {023 U.L| Active LOW.

EO Output Enable 10UL [023UL| Active LOW.

CPSO Serial Output Clock Input 10UL |023U.L Edge triggered. Activates on falling edge.

Qp Q3| Parallel Data Outputs 130 UL | 10U.L | (Noteb)

Qg Serial Data Output 10U.L 10 U.L. (Note b)

IRF Input Register Full Output 10 U.L 5 UL LOW when input register is full (Note b).

ORE Output Register Empty Output TOu.L 5 U.L. HIGH when dutput register contains valid data.

NOTE a 1 Unit Load (UL) 40 uA HIGH, 1 6 mA LOW

b Output fan out with VoL o5V

FUNCTIONAL DESCRIPTION - As shown in the block diagram the 9403 consists of three sections:

1. An Input Register with paraliel and serial data inputs as well as control inputs and outputs for input handshaking
and expansion. '
. A 4-bit wide, 14-word deep fall-through stack with self-contained control logic.
3. An Output Register with parallel and serial data outputs as well as control inputs and outputs for output handshaking
and expansion.

N

Since these three sections operate asynchronously and almost independently, they will be described separately below:

Input Register (Data Entry):

The Input Register can receive data in either bit-serial or in 4-bit parallel form. It stores this data until it is sent to the fall-
through stack and generates the necessary status and control signals.

Figure 1 is a conceptual logic diagram of the input section. As described later, this 5-bit register is mmahzed by setting the F3
flip-flop and resetting the other flip-flops. The Q-output of the last flip-flop (FC) is brought out as the ' Input Register Full"
output (IRF). After initialization this output is HIGH.

Parallel Entry - A HIGH on the PL input loads the Dg - D3 inputs into the Fg - F3 flip-flops and sets the FC flip-flop. This
forces the IRF output LOW indicating that the input register is full. During parallel entry, the CPSI input must be LOW. If
parallel expansion is not being implemented, 1ES must be LOW to establish row mastership (see Expansion section).
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Output Register (Data Extraction) - The Output Register receives 4-bit data words from the bottom stack location, stores it
and outputs data on a 3-state 4-bit parallel data bus or on a 3-state serial data bus. The output section generates and receives
the necessary status and control signals. Figure 3 is a conceptual logic diagram of the output section.

l—————-—————OUTFUT FROM STACK—————'——I

LOAD FROM STACK X | X _ | _ . I . . l

INITIALIZE
s s S S S
o Q [ Q 0 a 3 Q [} Q
F3 Fa Fy Fx
cp ajo— cp ¢} cp Q cp —ojce oo
R R R R

Q Q Q Q
L% 2 OuTPUT DAT ! o]

O
o
|

Fig. 3
CONCEPTUAL OUTPUT SECTION

Parallel Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (ORE)
output is LOW. After data has been entered into the FIFO and has fallen through to the bottom stack location, it is trans-
ferred into the Output Register provided the '"Transfer Out Parallel' (TOP) input is HIGH. As a result of the data transfer
ORE goes HIGH, indicating valid data on the data outputs (provided the 3-state buffer is enabled). TOP can now be used to
clock out the next word. When TOP goes LOW, ORE will go LOW indicating that the output data has been extracted, but the
data itself remains on the output bus until the next HIGH level at TOP permits the transfer of ‘the next word (if available)
into the Output Register. During parallel data extraction CPSO should be LOW. TOS should be grounded for single slice oper-
ation or connected to the appropriate ORE for expanded operation (see Expansion section).

TOP is not edge triggered. Therefore, if TOP goes HIGH before data is available from the stack, but data does become avail-
able before TOP goes LOW again, that data will be transferred into the Output Register. However, internal control circuitry
prevents the same data from being transferred twice. If TOP goes HIGH and returns to LOW before data is available from
the stack, ORE remains LOW indicating that there is no valid data at the outputs.

Serial Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (ORE) out-
put is LOW. After data has been entered into the FIFQ and has fallen through to the bottom stack location, it is transferred
into the Output Register provided TOS is LOW and TOP is HIGH. As a result of the data transfer ORE goes HIGH indicating
valid data in the register. The 3-state Serial Data Output, Qg, is automatically enabled and puts the first data bit on the out-
put bus. Data is serially shifted out on the HIGH-to-LOW transition of CPSO. To prevent false shifting, CPSO should be LOW
when the new word is being loaded into the Output Register. The fourth transition empties theshift register, forces ORE out-
put LOW and disables the serial output, Qg (refer to Figure 3). For serial operation the ORE output may be tied to the TOS
input, requesting a new word from the stack as soon as the previous one has been shifted out.
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EXPANSION -

Vertical Expansion - The 9403 may be vertically expanded to store more words without external parts. The interconnections
necessary to form a 46-word by 4-bit FIFO are shown in Figure 4. Using the same technique, any FIFO of (15n + 1) words
by four bits can be constructed, where n is the number of devices. Note that expansion does not sacrifice any of the 9403's
flexibility for serial/parallel input and output. For other expansion schemes, refer to the applications section of this book.

PARALLEL DATAIN

MASTER PARALLEL
RESET LOAD D3|Dy D4] Dy

1

PL Dg D3 Dy Dy D
3 1
TTS s 2 0
IES IR F JO~———rt
PSI

OES 9403
0] T0S
—o

SERIAL DATA IN

SERIAL INPUT CLOCK

TOP
PSO ORE o=

mr Q3 Q2 Oy Qg Qs

PL

re Dg D3 Dy Dy Dg
1ES IR
CPSI
OES
108
—f ToP
cPSO ORE fo——

EO
mMR O3 05 0 Qg Qs

9403

PL Dg D Dy Dy Dy
L—of 715
———OfIES IRF o——l
PSI
0OES
—Of T0S
TOP
CPSO ORE DATA VALID

9403
DUNF
SERIAL QUTPUT CLOCK]
QUTPLT ENABLE

EOQ N
MR O3 Q2 @y Qg Qg

j SERIAL

a5 a5]ay| 0o DATA OUT

- L
PARALLEL DATAOUT

Fig. 4
A VERTICAL EXPANSION SCHEME
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Horizontal Expansion - The 9403 can also be horizontally expanded to store long words (in multiples of four bits) without
external logic. The interconnections necessary to form a 16-word by 12-bit FIFO are shown in Figure 5. Using the same
technique, any FIFO of 16 words by 4n bits can be constructed, where n is the number of devices. The IRF output of the
right most device (most significant device) is connected to the TTS inputs of all devices. Similarly, the ORE output of the
most significant device is connected to the TOS inputs of all devices. As in the vertical expansion scheme, horizontal expan-
sion does not sacrifice any of the 9403's flexibility for serial/parallel input and output.

It should be noted that this form of horizontal expansion extracts a penalty in speed. A single FIFO is guaranteed to operate
at 10 MHz; an array of four FIFOs connected in the above manner is guaranteed at 4.3 MHz. An expansion scheme that pro-
vides higher speed but requires additional components is shown in the Applications section of this book.

Horizontal and Vertical Expansion - The 9403 can be expanded in both the horizontal and vertical directions without any
external parts and without sacrificing any of its FIFO's flexibility for serial/parallel input and output. The interconnections
necessary to form a 31-word by 16-bit FIFO are shown in Figure 6. Using the same technique, any FIFO of (15m + 1) words
by (4n) bits can be constructed, where m is the number of devices in a column and n is the number of devices in a row.

Figures 7 and 8 show the timing diagrams for serial data entry and extraction for the 31-word by 16-bit FIFO shown in
Figure 6. The final position of data after serial insertion of 496 bits into the FIFO array of Figure 6 is shown in Figure 9.

PARALLEL DATA 15PUT

[ \ ¢ ol
D3 Dy D, D D, Dg Dy D4 Dy Dy Dg Vg
CPSi
L
) X | { i
PL Dg Dy D, D, D PL DG D45 D, Dy iy PU g Oy ) Dy by
11s s 23 92 21 Po 75 118 372 .
\ES \RE ies I s
Lofcesi Lofcrs: Lof P
OES o€ 5 oes
0303 140
o0 9403 Tos ’ 108 9401
o Top 108 DATA
PSO ORE o~ —ofcrso Ot P50 READY
ro EO —oe0 r-o t0 R
mR U3 U O3 Q9 Og MR s Co Uy Ug MR U3 Uo Uy Uy
T ﬁ .
oumP
cPsO
EO
MR
Q31051 0:[ Qg 071 06] T 04 G101¢]Te] Ty
= !
L PARALLEL DATA OUTPUT - J
Fig.5

A HORIZONTAL EXPANSION SCHEME
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- PARALLEL DATA INPUT j
030,040 D 0g 050, Dy10790g D, 0450140430
SERIAL DATA INPUT 32,00 706 05 0q 110100908 15014013042
PARALLEL LOAD
INPUT CLOCK
PLDgD;D,0,Dq PLDgD3D,D0q PLDgD3050,0y PLDgD30,D,0q oK TO
178 7S TS TS LOAD
O} IES IRF s 1RF JO- €S IRF s IRF
—ofcps! ) —ofcps! 2 cPsi ) cPsi A
0ES  g403 ORE 0ES  oap3 OREjo- 0ES o3, OREjo— OES 9403 OREfO—1—
TOS 708 —0] T0S T0S
ToP TOP TOP TOP
CPSO CPSO —ojcrso —OJCcPsO
o = 39 —ofe0 = 3
MR Q305040505 R 030,0,000g MR 03050,000g MR 030,0,040g
MR NC NC T NC T NC
PL DgD3 D7D, Dq PL DgD3 D,01Dg PLDgD3 D,D1Dg PL Dg D5 D;D,0g
Lof71s TTS —ofTTS TTS
s IRF S IRF S IRF ES IRF Jyd
PS! s PSI PSI ) PSI s
0ES  g4q3 ORE 0ES 9‘503 ORE OES 9403 ORE OFS 9403 ORE
TOs 108 T0s 108 DATA
TOP ToP TOP ToP READY
PSO cPSO —Ofcpso PSO
—OJeo EO 3] 0
@f 030,0,090s MR 030,005 MR Q3050,000g MR 030,0,QQg
QUTPUT SERIAL
ENABLE DATA
OUTPUT ouTPUT
cLOCK
oumpP !
- 030,0,Q Q7005 Q 011010QgQ 0,50740730
1939209199 7969594 caLLeL oaTa ouTPLT 1 010%0%% 15214013012

Fig. 6
A 31 X 16 FIFO ARRAY
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DEVICE* D— le——

. . im

DEVICE 2

- I Hes 7

DEVICE 3

3
—

DEVICE 4/TTS ALL DEVICES
R J
!
INPUTS ]
BITS 0 I 1 l 2 l 3 ] a4 l 5 ] 6 -I 7 l 8 l 9‘[ 10 mn 12 I 13 l I4J 15J

STORED IN STORED IN STORED IN STORED IN
DEVICE 1 DEVICE 2 DEVICE 3 . DEVICE 4

-l

Fig. 7
SERIAL DATA ENTRY FOR ARRAY OF FIG. 6
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é

DEVICE 5

- 1 T

DEVICE &

L He

DEVICE 7

DEVICE 8, TOS ALL DEVICES

SERIAL DATA QUTPUT
% o [0 [m]w]o[n]a]w o ]a]oa]w]o]%]%]

DEVICE 5 DEVICE 6 DEViCE 7 DEVICE 8

Fig. 8
SERIAL DATA EXTRACTION FOR ARRAY OF FIG. 6

SERIAL 03 D2 Dy Do o 23 P2 O 0o o 03 D, 0y Dg b, 03 02 O Do
L T N | N | R I I S L I I
| 11 [ 1 L LI 1 I
Bag3 Bag2 Bas1 Bago Bag7 Bags Bags Baga Bag1 Bago B4sg Bass B4gs Baga Bag3 B4g2
[T 7 " ea0a” T T T [~ Team T T T T T T TG T T T [~ 7 T e T T T
| M S __ e U
B3 By By Bp B; Bg Bs By B Bip Bg Bg 815 B14a B13 By2 SERIAL
l I I l | I LT ] [ L 11 ouTPuT
o5 T T T o T T T o T T T o
Q3 0 0Oy Qo Q3 Q; 0y Qq Q3 0; 01 Qg Q3 Q@ 0y Q
Fig. 9

FINAL POSITION OF A 496-BIT SERIAL INPUT
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Interlocking Circuitry - Most conventional FIFO designs provide status signals analogous to IRF and ORE. However, when
these devices are operated in arrays, variations in unit to unit operating speed require external gating to assure all devices have
completed an operation. The 9403 incorporates simple but effective "master/slave’’ interlocking circuitry to eliminate the
need for external gating. ,

In the 9403 array of Figure 6 devices 1 and 5 are defined as ''row masters'' and the other devices are slaves to the master in
their row. No slave in a given row will initialize its Input Register until it has received LOW on its 1ES input from a row
master or a slave of higher priority.

In a similar fashion, the ORE outputs of slaves will not go HIGH until their 5__E__S inputs have gone HIGH. This interlocking
scheme ensures that new input data may be accepted by the array when the IRF output of the final slave in that row goes
LOW and that output data for the array may be extracted when the ORE of the final slave in the output row goes HIGH.

The row master is established by connecting its IES input to ground while a slave receives its 1ES > input from the TRF output
of the next higher priority device. When an array- of 9403 FIFOs is initialized with a LOW on the MR inputs of all devices, the
IRF outputs of all devices will be HIGH. Thus, only the row master receives a LOW on the 1ES input during initialization.
Figure 10 is a conceptual logic diagram of the internal circuitry which determines master/slave operation. Whenever MR and
IES are LOW, the Master Latch is set. Whenever TTS goes LOW the Request Initialization Flip-Flop will be set. If the Master
Latch is HIGH, the Input Register will be immediately initialized and the Request Initialization Flip-Flop reset. If the Master
Latch is reset, the Input Register is not initialized until 1ES goes LOW. In array operation, activating the TTS initiates a rip-
ple input register initialization from the row master to the last slave.

A similar operation takes place for the output register. Either a TOS or TOP input initiates a load-from-stack operation and
sets the ORE Request Flip-Flop. If the Master Latch is set, the last Output Register Flip-Flop is set and ORE goes HIGH. If
the Master Latch is reset, the ORE output will be LOW until an OES input is received.

— 0 a H >O— iRF
FC
(SEE FIGURE 1.

PL —D j . =
. o a DT
Hc R
L4 Q
4 INITIALIZE
SASTER ISEE FIGURE 1)
LATCH

T3

S

|
1

INPUT REG - STACK 1°

(DERIVED FROM TTS

S Q

s a b
RENUEST
NITIALIZATION

ORE REQUEST FX
FLIP-FLOP ISEE FIGURE 2)

FLIP-FLOP .
R ! > ~ D —
R dc a o 0 O— ORE
A4

LOAD QUTPUT (DERIVED FROM TOP AND TOS
REGISTER

ToP
o8
OES

Fig. 10
CONCEPTUAL DIAGRAM, INTERLOCKING CIRCUITRY
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
PARAMETER UNIT: TEST NDITI
SYMBOL A MIN TTYP TMAX S ST CO ONS (Note 1)
ViH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage
XM 0.7
ViL Input LOW Voltage XC 08 v Guaranteed Input LOW Voltage
veo Input Clamp Diode Voltage -09 | -15 Vv Vee = MIN, )y = —18 mA
Output HIGH Voltage, XM 24| 34
_— \" \" =MiIN, | = —400 uA
VoH ORE, IRF xC 24| 34 cc +'OH .
Output HIGH Voltage, XM 24| 34 10H = 2.0 mA
VOH v |OH Vee = MIN
Qp-Q3. Qs XC 24| 31 I0H = —5.7 mA
Output LOW Voltage, XM 0.25 0.4 \ loL = 8.0 mA
VoL — Vce = MIN
Qo-Q3, Qg XC 035 | 05| VvV |loL=16mA
v Output LOW Voltage, ORE, TRF | 025 | 047  |[loL=40mA Vee = MIN
utpu oltage, , =
oL P 9e XC 035 | 05 oL -80mA cc
10ZH Output Off HIGH Current Qp-Q3, Qg 100| wuA Vce =MAX, VoyTt =24V, VE=20V
lozL Output Off LOW Current Qp-Q3, Qg —-100| wA Vee = MAX, Voyr =05V, VE=20V
1.0 40 A \ =MAX,ViN=27V
IH Input HIGH Current ® cc IN
1.0 mA Vee = MAX, Viy =565V
Input LOW Current, all except OE -0.36 |
—_— \% =MAX,ViN=04V
i Input LOW Current, OES —0.96 mA cc VIN=0
Output Short Circuit Current
| — — —_ = =
os Q0-Q3, Qs, ORE, OFS 30 130 mA |Vee I\EAAX, VouT = 0. (Note 3)
XM 115 155
\ t mA Ve = MAX, Inputs Open
cC Supply Curren XC 15 170 cC
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
for the applicable device type.

2. Typical limitsareat Vg =50V, Tp = 250C.

3. Not more than one output should be shorted at a time.

AC CHARACTERISTICS: V(¢

5.0V, C_~ 15 pF, Ty = 25°C

LIMITS
SYMBOL PARAMETER
MIN TTvF TMAX UNITS COMMENTS
Propagation Delay, Negative-Going .
t Jal!
PHL CP to IRF Output 181 25| nS | giack not Full, PLLOW,
¢ Propagation Delay, Negative-Going 4 6 Figures 11 and 12
PLH TS to IRF 8 64| s
tPLH- Propagation Delay, Negative-Going 30 | 40 ns OES LOW, TOP HIGH,
tPHL CPSO to Qg Output 17 23 ns Figures 13 and 14
tPLH. Propagation Delay, Positive-Going 40 56 ns EO, CPSO LOW,
tPHL TOP to Outputs Qg - Q3 31 45 ns Figure 15
Propagation Delay, Negative-Going OES LOW, TOP HIGH
1 , X
PHL CPSO to ORE 32 | 42| ms | pioures 13and 14
Propagation Delay. Negative-Goin
1PHL pagation Delay. Negati 'ng 40 | 54 Parallel Output, EO, TPSO LOW,
TOP to ORE :
- - ns Figure 15
¢ Propagation Delay, Positive-Going
PLH TOP to ORE 51 [ 68
) TTS Connected to IRF
) TOS Connected to ORE
1 Fall Through Time 45 —_—
OF 9 0 6% | ns | &S oFs. 0. CPSO LOW.
TOP HIGH, Figure 16
Propagation Delay, Negative-Going : Data in stack, TOP HIGH,
PLH TOS to Positive-Going ORE ol 53 ns Figures 13 and 14
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AC CHARACTERISTICS (Cont'd): Vo = 5.0 V, C_ = 15 pF, Ty = 26°C

LIMITS

SYMBOL PARAMETER UNITS COMMENTS
MIN TYP MAX
t Propagation Delay, Positive-Going 33 44 ns Stack not Full,
PHL PL to Negative-Going IRF Figures 17 and 18
Propagation Delay, Negative-Going
PLH PL to Positive-Going TRF 20 28 ns
Propagation Delay, Positive-Going
'PLH ‘ m to GR-E 26 38 ns
Propagation Delay, Positive-Going h
'PLH 1ES to Positive-Going IRF 31 40 ns Figure 18
tpzL, Propagation Delay, 20 14 ns Propagation Delay Out of
tpzH OE to Qp,Q4.Q5.Q3 the High Impedance State
tpHZ, Propagation Delay, 70 14 ns Propagation Delay Into
tpz OE t0 Q,Q4.Q,.Q3 the High Impedance State
tpz( Propagation Delay, Negative-Going 13 18 ns Propagation Delay Out of
tpz OES to Qg the High Impedance State
tp 2, Propagation Delay. Negative-Going Propagation Delay Into the
tpHz OES to Qg 70 14 ns High Impedance State
t Parallel Appearance Time, 12 5.0 ns Time elapsed between ORE
AP ORE to Qg ~ Q3 ' going HIGH and valid data
| - appearing at output. Negative
tas Serial Appearance Time, 6.0 10 ns number indicates data available
ORE to Qg before ORE goes HIGH.
AC SET-UP REQUIREMENTS: Vo = 5.0V, C| = 15 pF, Tp = 25°C
LIMITS
SYMBOL PARAMETER UNITS COMMENTS
MIN TYP MAX
tpwH CPSI Pulse Width (HIGH) 25 19 ns Stack not full, PL LOW,
tpwiL CPSI Pulse Width (LOW) 20 11 ns Figures 11 and 12
tPWH PL Pulse Width (HIGH) 40 29 ns Stack not full, Figures 17 and 18
TTS Pulse Width (LOW) Serial or Stack not full,
PWL Paralle! Mode 20 8.0 ™S | Figures 11, 12,17, 18
thwi MR Pulse Width (LOW) 25 13 ns Figure 16
tpwWH TOP Pulse Width (High) 20 13 ns CPSO LOW, data available in stack,
tpwL TOP Pulse Width (LOW) 30 17 ns Figure 15
tPWH CPS0 Pulse Width (HIGH) 32 18 ns TOP HIGH, data in stack,
tpwiL TPS0 Pulse Width (LOW) 30 16 ns Figures 13 and 14
tg Set-up Time, Dg to Negative CPSI 28 17 ns PL LOW, Figures 11 and 12
th Hold Time, Dg to CPSI (0] -6.0 ns PL LOW, Figures 11 and 12
Set-up Time, TTS to IRF Serial _ )
tg or Parallel Mode (o] 20 ns Figures 11, 12, 17, 18
t Set-up Time Negative-Going ORE 0 —24 ns TOP HIGH,
S to Negative-Going TOS Figures 13 and 14
trec Recovery Time MR to any Input 10 5.0 ns Figure 16
tg Set-up Time, Negative-Going 1ES to CPSI 32 23 ns Figure 12
tg Set-up Time, Negative-Going TTS tg CPSI 76 58 ns Figure 12
. Length of time parallel inputs must be
. - ns
tg Set-up Time, Parallel Inputs to PL (] 22 applied prior to rising edge of PL.
. Length of time parallel inputs must
th Hold Time, Parallel Inputs to PL 0 ns reamin applied after falling edge of PL.
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Fig. 11
SERIAL INPUT, UNEXPANDED OR MASTER OPERATION

Conditions: stack not full, IES, PL LOW
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Fig. 12
SERIAL INPUT, EXPANDED SLAVE OPERATION

Conditions: stack not full, IES HIGH when initiated, PL LOW
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SERIAL OUTPUT, UNEXPANDED OR MASTER OPERATION
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Fig. 13

Conditions: data in stack, TOP HIGH, IES LOW when initiated, OES LOW
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Abl 1, ‘4__ — ] e

- —x 13v
€S0 . .
PLH
PHL
()S m M

ORt

+

TOS

Fig. 14
SERIAL OUTPUT, SLAVE OPERATION

Conditions: data in stack, TOP HIGH, 1ES HIGH when initiated

PLH
'PHL
X NEW OUTPUT

| Fig. 15
! PARALLEL OUTPUT, 4-BIT WORD OR MASTER IN PARALLEL EXPANSION

Conditions: IES LOW when initiated, EO, CPSO LOW; data available in stack

PL

Fig. 16
FALL THROUGH TIME
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STABLE

- TPHL = -

TTS (NOTE 2

Fig. 17
PARALLEL LOAD MODE, 4-BIT WORD (UNEXPANDED) OR MASTER IN PARALLEL EXPANSION
Conditions: stack not full, IES LOW when initialized

L E—— |
i i
S *,_\_M,,w_,,,,,__, 13y
| PL i H
| |
— 1
i
B STABLE 13v i
! 1
| - PLH ‘
| H (NOTE 1) | |
i | :
i i 13v |
| i
e tpp —l ' i — pLn e
IRF + I : |
‘}‘ S T
TS +
|
Fig. 18

PARALLEL LOAD, SLAVE MODE .
Conditions: stack not full, device initialized (Note 1) with IES HIGH

NOTES:

-1. Initialization requires a master reset to occur after power has been applied.
2. TTS normally connected to IRF.

3. If stack is full, IRF will stay LOW.
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9406
PROGRAM STACK

FAIRCHILD TTL MACROLOGIC

DESCRIPTION — The 9406 is a 16-word by 4-bit “push-down pop-up’’ Program Stack.
It is designed to implement Program Counter (PC) and return address storage for nested
subroutines in programmable digital systems. The 9406 executes 4 instructions: Return,
Branch, Call and Fetch as specified by a 2-bit instruction. When the device is initialized,
PC is in the top location of the stack. As a new PC value is “pushed” into the stack (Call
operation), all previous PC values effectively move down one level. The top location of
the stack is the current PC. Up to 16 new Program Counter values can be stored, which
gives the 9406 a 15 level nesting capability. “Popping” the stack (Return operation)
brings the most recent PC to the top of the stack. The remaining two instructions affect
only the top location of the stack. In the Branch operation a new PC value is loaded into
the top location of the stack from the 50 — 53 Inputs. In the Fetch operation, the con-
tents of the top stack location (current PC value) are put on the XO — X3 bus and the
current PC value is incremented.

The 9406 may be expanded to any word length without additional logic. 3-state output
drivers are provided on the 4-bit address outputs (XO — X3) and data outputs (00 -
03) the X-Bus outputs are enabled internally dunng the Fetch instruction while the O-
Bus outputs are controlied d by an Output Enable (EOO) Two status outputs, Stack Full
(SF) and Stack Empty (SE) are provided. The 9406 is fully compatible with all TTL
families.

16-WORD BY 4-BIT LIFO

15-LEVEL NESTING CAPABILITY

10 MHz MICROINSTRUCTION RATE

PROGRAM COUNTER LOADS FROM DATA BUS

OPTIONAL AUTOMATIC INCREMENT OF PROGRAM COUNTER
STACK LIMIT STATUS INDICATORS

SLIM 24-PIN PACKAGE

3-STATE OUTPUTS

LOGIC SYMBOL
2119 17 15
LLildd

'o "1 Dp Dy Dy D3

6 20 18 16 14 8 9 10 1

Vce =Pin 24
GND = Pin 12

PIN NAMES LOADING (Note a)
HIGH LOW

Dg — D3 Data Inputs (Active LOW) 1.0U.L 0.23U.L.

lo. 14 Instruction Inputs 1.0 U.L. 0.23 U.L.

EX Execute Input (Active LOW) 1.0 U.L. 0.23 U.L.

CcP Clock Input 1.0 U.L. 0.23 U.L.

MR Master Reset Input (Active LOW) 1.0 U.L. 0.23 U.L.

Ci Carry Input (Active LOW) 1.0U.L. 0.23 U.L.

EQy Output Enable Input (Active LOW) 1.0U.L 0.23 U.L.

50 - 63 Output Data Outputs (Active LOW) 130 U.L. 10 U.L.
(Note b)

Xg — X3 Address Outputs (Note b) 130 U.L. 10 U.L.

co Carry Output (Active LOW) (Note b) 10 U.L. 5U.L.

SF Stack Full Output (Active LOW) 10 U.L. B U.L.
(Note b)

SE Stack Empty Output (Active LOW) 10U.L. 5U.L.
(Note b)

NOTES:

a. 1 unitload (U.L.) = 40 uA HIGH, 1.6 mA LOW.
b, Output fan-out with Vo < 0.5 V.
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CONNECTION DIAGRAM
DIP (TOP VIEW)

ex v :].u
2w cof]e2
JE 1 €0p :27
1] st 0y [ 21
:g o 370
o[ e o, [
e o[ ]s
x[: Xg 0, :I 1
o[ 0, {Je
m: X2 oz [
N xs o3[
12 [Jono cof3
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-line Package.
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BLOCK DIAGRAM

(s (7 9 @

Dy Dy 0y Dp
] I —
'3 2 v 1o
W INCREMENTER
TION
°€°°°5"c RETURN (POP) X3 X; Xy Xg
@ 0 AO N BRANCH (LOAD PCI
@n A 0‘ CALL (PUSH) - &
o FETCH (INCREMENT PC} FETCH S‘Un foc ‘o8 ‘oA o hic his hia
3 AR ) INPUT MULTIPLEXER
OLL]
D ee 2p ‘e 7 Za
0133
CALL
- ]
=4 1 | 000
“ © 1 4= 0y 0, 0, |, Dy
D3 D, Dy Dg ® e
cP ci
P STACK POINTER
z
g Sl < MR Q3 Q3 Q) Qg Ao 16 % 4 KAM
I KA . A
w S MR ? I I [ [ 1
INCREMENT 2303 0, 0, Qg
] EX o CP z
:_ DECREMENT FETCH R - | | | |
X3 X3 X} Xg J 03 0y 0, Do
l [ L“ —(’m 3 1BIT LATCH
U3 [¢73 0y Qp
@ —o>
@ i ) 1
Vce =Pin24 i
GND = Pin 12 3 SF co 0y 0s oy o \ X, X
o) = Pin Numbers @ () 03 4 (1) 18 20: 1 10) 9 .8
TABLE 1
INSTRUCTION SET FOR THE 9406
11 1o INSTRUCTION INTERNAL OPERATION X-BUS 0-BUS (WITH EOg LOW)
Depending on the relative timing of EX and
CP, the outputs will reflect the current pro-
L L | Return (Pop) Decrement Stack Pointer Disabled gram counter or the new value while CP is
LOW. When CP goes HIGH again, the
output will reflect the new value.
Current Program Counter until CP goes
D- .
L H| Branch (Load PC) Load D-Bus into Curren't Disabled HIGH again, then updated with newly
Program Counter Location
entered PC value.
Depending on the relative timing of EX and
CP, the outputs will reflect the current pro-
Increment Stack Pointer and gram counter or the previous contents of
H L | Call (Push) Load D-Bus into New Program | Disabled the incremented SP location. When CP goes
Counter Location HIGH again, the outputs will reflect the
newly entered PC value.
See Figure 9 for details.
Current Program Counter Current Program Counter until CP goes
P e
H H ::l:tccr:mem PC) ::r:::‘::r‘v:r:: g_:_ari;e:;v\;ogram while both CP and E)E(e LOwW, HIGH again, then updated with
disabled while CP or EX is HIGH incremented PC value.
H = HIGH Level L = LOW Level
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FUNCTIONAL DESCRIPTION — As shown in the block diagram, the 9406 consists of an Input Multiplexer, a 16 X 4 RAM
with output latches addressed by the Stack Pointer (SP), an incrementor, control logic, and output buffers. The 9406 is
organized around three 4-bit busses; the input data bus (50 - [_)3),output data bus (60 - 63) and the address bus (Xg —X3).
The 9406 implements four instructions as determined by Inputs Ig and | ¢ (see Table 7). The O-Bus is derived from the RAM
output latches and enabled by a LOW on the OQutput Enable (EOO) input. The X-Bus is also derived from the output latches;
it is enabled internally during the Fetch instruction. Execution of instructions is controlled by the Execute (EX) and Clock
(CP) inputs.

Fetch Operation - The Fetch operation places the content of the current Program Counter (PC) on the X-Bus. If the Carry In
(Cl) is LOW, the current PC is incremented in preparation for the next Fetch. If Cl is HIGH, the value of the current PC is
unchanged, (lterative Fetch).

The instruction code is set up on the | lines when CP is HIGH. The Execute (EX) is normally LOW at this time. The control
logic interprets '0 and I and selects the incrementor output as the data source to the RAM via the Input Multiplexer. The
current PC value is loaded into the latches and is available on the O-Bus if EOO is LOW. When CP is LOW the latches are
disabled from following the RAM output, when both CP and EX are LOW, buffers are enabled, applymg the current PC to
the X-Bus. The output of the incrementor is written into the RAM during the period when CP and EX are LOW. If Cl is
LOW, the value stored in the current PC, plus one, is written into the RAM. If CI is HIGH, the current PC is not incremented.
Carry Out (CO) is LOW when the content of the current PC is at its maximum, i.e., all ones and the Carry In (Cl) is LOW.
When CP or EX goes HIGH, writing into the RAM is inhibited and the address buffers (Xg — X3) are disabled.

Branch Operation — During a Branch operation, the data inputs (50 — 53) are loaded into the current program counter.

The .instruction code and the EX Input are set up when CP is HIGH. The Stack Pointer remains unchanged. When CP goes
LOW (assuming EX is LOW) the D-Bus Inputs are written into the current PC. The X-Bus drivers are not enabled during a
Branch operation.

Call Operation - During a Call operation the content of the data bus is loaded into the top location of the stack and all previ-
ous PC values are effectively moved down one level.

The instruction code and the EX input are set up when CP is HIGH. When EX is LOW, a “one” is added~to the Stack Pointer
value thus incrementing the RAM address. Since the output latches go to the nontransparent or store mode when CP is LOW,
the O-Bus outputs will reflect the RAM output at the CP negative-going transition. |f EX goes LOW considerably before CP
goes LOW, the O-Bus will correspond to the previous contents of the incremented RAM address after CP goes LOW. If CP
goes LOW a very short time after EX, the O-Bus will remain unchanged until the LOW to HIGH transition of CP.

When CP is LOW (assuming EX is LOW) the D-Bus inputs are written into this new RAM location. On the LOW-to-HIGH
transition of CP, the incremented Stack Pointer value is loaded into the Stack Pointer and the O-Bus outputs reflect the
newly entered data. When the RAM address is “1111" the Stack Full output (SF) is LOW, indicating that no further Call
operations should be initiated. |f an additional Call operation is performed SP is incremented to (0000), the contents of that
location will be written over, SF will go HIGH and the Stack Empty (SE) wiil go LOW.

The X-Bus drivers are not enabled during a Call operation.

Return Operation — During the Return operation the previous PC is "popped” to become the current PC.

The instruction is set up when CP is HIGH. When EX is LOW, a “one’’ is subtracted from the Stack Pointer value, thus
decrementmg the RAM address. |f EX goes LOW considerably before CP goes LOW, the O-Bus will correspond to the new
value after EX goes LOW. If CP goes LOW a short time after EX, the O-Bus will remain unchanged until the LOW-to-HIGH
transition of CP.

On the LOW-to-HIGH transition of CP the decremented Stack Pointer value is loaded into the Stack Pointer and the O-Bus
outputs correspond to the new ‘‘popped” value.

The X-Bus drivers are not enabled during a Return operation. When the RAM address is “0000"”, the Stack Empty output
(SE) is LOW, indicating that no further return operations should be initiated. |f an additional Return operation is performed,
SP is decremented to “1111", the SE will go HIGH and the Stack Full output (SF) will go LOW. A LOW on the Master Reset
(MR) causes the SP to be reset and the contents of that RAM location (0000) to be cleared. The Stack Empty (SE) output
goes LOW. This operation overrides all other inputs.

EXPANSI — The 9406 may be expanded to any word_!ength in multiples of four without external logic. The connection
for expanded operation is shown in Figure 1. Carry In (Cl) and Carry Out (CO) are connected to provide automatic incre-
ment of the current program counter during Fetch. The Cl input of the least significant 9406 is tied LOW to ground.

If automatic increment during Fetch is not desired, the Cl input of the least significant 9406 is held HIGH.
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DATA T
LSB S8
Do Dy D D3 D D:, Dy Dy g Dy DD
Bl
‘o
= 1 T
1 P I 1 689
* o Iy Dg Dy Dy D3 gt Do DI Gy by 9 3 D1 Dy U
¢ D—'_ s o_r——-v—o ‘

[ co ) o Jo— carry ouT
P e i v

4 -0 £ x 9406 ol Lofx a0 o fo aen st Jo—STACK FLLL

B st Jo— < Jo— t st Jo—sTack ewery
£0g €0g . —o] ¢,

MR Og Oy 07 03 Xg X1 X2 X3 MR 00 U7 Op Oy X Xy Xy ¥y Gk Oy G 0yt Ky %y %p X3
? 2979
WA b b Y .
(58 w58
0g 01 Op O3 Xg ¥ Xp X3 03 Oy Of 07 Xg X, ¥, Kg T P P A
T T
DATA BUS PR
*Tie to V¢ to disable automatic increment.
Fig. 1

16 BY 12 PROGRAM STACK

DC CHARACTERISTICS OVER OPERATION TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1)
MIN TYP MAX
ViH input HIGH Voltage 29 \" Guaranteed Input HIGH Voltage
XM 0.7
ViL Input LOW Voltage XC 08 \2 Guaranteed Input LOW Voltage
vVeo Input Clamp Diode Voltage -09 -1.5 \% F Veec=MIN, |y =-18mA
v Output HIGH Voltage XM 24 34 v v S MIN I - —400 uA
OH €O, SE, §F XC 24 34 ce " 1OH s
Output HIGH Voltage XM 24 3.4 | =-2.0mA
VoH uteu — = 9 \ OH o Vee = MIN
Xp — X3.00 — O3 XC 24 3.1 I0H = —5.7 mA
y Output LOW Voltage 0.25 0.4 Vv Vce =MIN, gL =4.0mA
oL CO, SE, SF 0.35 05 VCe = MIN, IgL = 8.0 mA
v Output LOW Voltage 0.25 0.4 v Vce = MIN, Ig =8.0mA
oL Xq — X3, 0g — O3 0.35 05 Vec = MIN, TgL = 16 mA
10ZH Output Off HIGH Current 100 HA Vee = MAX, VoyT =24 V,VE=2V
lozL Output Off LOW Current —100 HA Vee = MAX, Voytr =05V, VE=2V
1.0 40 A \ =MAX,V|N=27V
WH Input HIGH Current H cc IN
1.0 mA Vce = MAX, Viy =565V
he Input LOW Current —-0.36 mA Vee = MAX, VN =04V
los Output Short Circuit Current —-30 -100 mA Vce = MAX, VoyT =0V (Note 3)
IccH Supply Current 100 160 mA Ve = MAX
-
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the appiicable
device type. ’

2. Typical limits are at Vg = 5.0 V, Ta = 25°C.
3. Not more than one output should be shorted at a time.
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AC SET-UP REQUIREMENTS — ALL MODES OF OPERATION: Vo =50V, Tp = 25°C, CL=15pF

SYMBOL PARAMETERS Y L_lr'\:l:s MAX UNITS COMMENTS
tcw Clock Period 100 70 ns
tPWH Clock Pulse Width (HIGH) 60 40 ns
tPWL Clock Pulse Width (LOW) 40 25 ns
tsEX Set-Up Time, EX to CP 0 ns
thEX Hold Time, EX to CP 0 ns
tl Set-Up Time, Ig, 11 to Negative-Going Clock 20 ns Figure 2
th! Hold Time, g, 11 to Positive-Going Clock 4] ns
tsCl Set-Up Time, CI to Negative-Going Clock 5 ns
xh(ﬁ Hold Time, Clto Positive-Going Clock 0 ns
tsD Set-Up Time, Dg—D3 to Positive-Going Clock 20 ns
thD Hold Time, Dg — D3 to Positive-Going Clock 0 ns
tpwLMR | MR Pulse Width (LOW) 40 25 ns
trec MR to Negative-Going Clock 45 30 ns Figure 3
| — |
| |
MR 13v 13v

|<—‘mc —

cp 13v

Fig. 3
RESET OPERATION

Fig. 2
WAVEFORMS FOR ALL OPERATIONS

Refer to individual timing diagrams for each operation to determine output response.
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AC CHARACTERISTICS - FETCH OPERATION: Vcc=5.0V, Ta =250C, C_= 15 pF

LIMITS
SYMBOL PARAMETERS UNIT!
MIN | TYP | MAX s COMMENTS

tPLH Propagation Delay, Carry In (Cl) to 1 16 . o
tPHL Carry Out (CO) 7 12 ns igure
tPLH Propagation Delay, Positive-Going CP 28 4

__ i
tPHL to Carry Out (CO) 46 6 4 " igure 5
tPLH Propagation Delay, Negative-Going EX 34 45 )
tPHL to Carry Out (CO) 18 60 ns Figure 6

-— >
Fig. 4 Fig. 5 .
CARRY-IN TO CARRY-OUT CLOCK TO CARRY-OUT
L»——':::"‘—-———»
¥
/ '\
Fig. 6

EXECUTE TO CARRY-OUT

AC CHARACTERISTICS AND SET-UP REQUIREMENTS - BRANCH (LOAD PC) OPERATION:
Vee =50V, Ty =25°C,C =15pF

LIMITS
SYMBOL PARAMETERS UNITS COMMENTS
MIN | TYP | MAX

tPLH Propagation Delay, Positive-Going CP 28 3] EOQ LOW

| — — ns
tPHL to Outputs (Og — O3) 45 66 Figures 7 and 8
tg Set-Up Time, lg, 11 to Negative-Going EX 30 20 ns
th Hold Time g, 11 to Positive-Going EX 0 0 ns EX goes HIGH before CP, Figure 8
th Hold Time, g, 11 to Positive-Going CP 0 (o] ns CP goes HIGH before Ei, Figure 7
1 Set-Up Time, Dg — D3 to Positive-Going CP 25 | 16 ns

= = Figures 7 and 8

th Hold Time, Dg — D3 to Positive-Going CP 0 0 nt
tPwL EX Pulse Width 45 30 ns EX Goes HIGH Before CP, Figure 8

7-158




FAIRCHILD * 9406

CONDITIONS FOp LOW CONDITIONS £0g LOW

r s l——— 1t -
’4 g ] l———— ‘h—-]

I 13V 13v

YooV CURRELT VALUE 13V NEW VALUE 00—03
Fig. 7 o Fig. 8
BRANCH OPERATION, CP GOES HIGH BEFORE EX BRANCH OPERATION; EX GOES HIGH BEFORE CP

AC CHARACTERISTICS AND SET-UP REQUIREMENTS - CALL (PUSH) OPERATION:
Vee=5.0V, Tp =25°C, C =15 pF (Figure 9)

SYMBOL PARAMETERS LIMITS UNITS COMMENTS
MIN | TYP | MAX
tPLH Propagation Delay, Positive-Going CP to 25 40 ——
tPHL New Value of 60 - 63 ? 75 130 ns EOO Low
tPLH Propagation Delay, Negative-Going EX 22 35 EO( LOW, Set-Up Requirements tg1EX
tPHL to Intermediate Value of Og — O3 64 85 e must be met
tPLH Propagation Delay, Negative-Going EX 18 28
tPHL to SE, SF 43 59 "
ts Set-Up Time, Negative-Going EX to Ig, 11 30 20 ns 7
th Hold Time, Positive-Going CP to Ig, 14 0 ns
Set-Up Time, EX to Negative-Going CP which
ts1EX Guarantees Intermediate Data on Og — O3 while | 65 45 ns
CP is LOW
Set-Up Time, EX to Negative-Going CP which
ts2EX Guarantees no Change in Og — O3 While CP 0 ns
is LOW
— Hold Time, Positive-Going CP to
thEX __ 0 ns
Positive-Going EX
tg Set-Up Time, Dg — D3 to Positive-Going CP 30 20 ns
th Hold Time, Positive-Going CP to Dg — 53 0 ns
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CONDITIONS EOq LOW

|t

-—
0 |
3y v A
7
-

;«,.’l | SR
!
|

-l e notes e
2

Up O3 CUHRENT VALUE
pofres
i Comment vacn o Yeene
NOTE
a0t
|
|
s st . ‘X
Fig. 9

CALL (PUSH) OPERATION

NOTES:
1. Condition which occurs when EX goes LOW considerably before CP goes LOW (t51EX is met).
2. Condition which occurs when EX goes LOW slightly before CP goes LOW (tgoEX is met).

AC CHARACTERISTICS AND SET-UP REQUIREMENTS - RETURN (POP) OPERATION:
Vee=5.0V, Ta =25°C, C_= 15 pF (Figure 10)

SYmMsoOL PARAMETERS MIN L:_“:LTS AR UNITS COMMENTS
tPLH Propagation Delay, Positive-Going CP to 25 40 —
— = ns EQg LOW

tPHL New Value of Og — O3 103 130
tPLH Propagation Delay, Negative-Going EX 23 40 éBo LOW, Set-Up Requirements tg1EX
tPHL to New Value of 50 - 63 101 130 ne must be met
tPLH Propagation Delay, Negative-Going EX 18 28
PHL to SE, SF a3 | s9 ns
tg Set-Up Time, Negative-Going EX to Ig, I 30 20 ns
th Hold Time, Positive-Going CP to Ig, 11 4] ns

Set-Up Time, EX to Negative-Going CP which
‘s1€i Guarantees the New Value on Og — O3 65 45 ns

While CP is LOW

Set-Up Time, EX to Negative-Going CP.
ts2EX Either t39EX or tg3EX must be met for 0 ns

Proper Operation

Set-Up Time, EX to Positive-Going CP.
ts3EX Either t3EX or ts2EX (Above) must be met 45 30 ns

for Proper Operation.
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CONDITIONS £0g LOW

|<———!5—> -1y, —>i
o 13v . 13V
13
!
<1 INOTES 1821
-—,— - —»l
EX 13v 13Vv
1
PLH N l
TPHL
0g -0
0""3 CURRENT VALUE 13v NEW VALUE
NOTE 1
— | P |e——
PHL
0p03
CURRENT VALUE 13V NEW VALUE
NOTE 2
[
<—‘P"H—>‘
PHL
§ESF Xa v

Fig. 10
RETURN (POP) OPERATION
NOTES:

1. Condition which occurs when EX goes LOW considerably before CP goes LOW (t EX is met).
2. Condition which occurs when EX goes LOW slightly before or after CP goes LOV\i(enther tgoEX or t 3EX are met).

AC CHARACTERISTICS AND SET-UP REQUIREMENTS - FETCH OPERATION:
Vec=5.0V,Tp=25°C, C = 15pF

LIMITS
SYMBOL PARAMETERS UNITS COMMENTS
MIN | TYP | MAX

tPLH Propagation Delay Positive-Going CP 22 30 P — 7
_ _ ns EQQ, CI LOW, Figures 13 and 14
tPHL to Incremented Value of Og — O3 59 80
tpZL Turn-On Delay, from CP or EX 13 18 —
ns EOx LOW, Figures 11, 12, 13 and 14

tPZH Whichever goes LOW last to Xg — X3 12 17
tpLz Delay Going into HIGH 7 12 ns
tPHZ Impedance State 10 16
tg Set-Up Time, lg, 11 to Negative-Going EX 30 20 ns

Hold Time , g, 11 to CP or EX whichever .
th . 0 ns

goes HIGH first Figures 11, 12,13 and 14

Set-Up Time, Negative Going EX

to Positive-Going CP

tg - | Negative-Going CI to Positive-Going CP 30 20 ns Fetch with Increment, Figures 13 and 14

th Positive-Going CI to Negative-Going EX 0 Iterative Fetch, Figures 11 and 12

7-161



FAIRCHILD ¢ 9406

— = 1,
CONDITIONS EOq LOW. CP goes HIGH before EX s ——1h
o1 % 13v 13v
<—‘n~—01
€% %v 3v 13v
-t —] [T
ci %' 3v 13V
t >
s
cp Sk i3V
Op - O3 CURRENT VALUE (NO CHANGE)
NOTE 1 NOTE 2
pzL tpLz
pzH PHZ
Xg X3 HIGH IMPEDANCE CURRENT VALUE HIGH IMPEDANCE
Fig. 11

ITERATIVE FETCH

1y - |e—"h
CONDITIONS EOO LOW, EX goes HIGH betfore CP
o N 13V 13v
- - \ Vi
_*1 ty  fet—— — 1y, ]1—
ci
i ,]‘
cp 13v
0Og - O3 CURRENT VALUE
1 1
— P2 NOTE 1——— PZL |~——NOTE 2
pzH PHZ
Xq - X3
Fig. 12

NOTES:

ITERATIVE FETCH

1. Xg — X3 Turn-On Delay measured from the time both EX and CP go LOW.
2. Xp — X3 Turn-Off Delay measured from the time either EX or CP goes HIGH.
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CONDITIONS EO LOW. CP goes HIGH before EX | ag—— t; — oty — 3]

ol 13v

e — — | ——— I

|

—|

cp 13v 13v
!
tpL
“ L
0p 03 CURRENT VALUE 13v Y INCREMENT
pzL NOTE 1—» Lz
—»! r:—» oz NOTE 2
X0 X3 HIGH IMPEDANCE 1.3V CURRENT VALUE 1.3 VK HIGH IMPEDANCE
Fig. 13

FETCH WITH INCREMENT PC

— - 1, 1,
CONDITIONS EGg LOW. EX goes HIGH bLefore CP I“ s ) "

o1y 13V 13v§ \S\\\§
\Y

‘ [ th ——

EX 13v
o — t ]
“lh-—
ci 13V

PLH
PHL

[ CURRENT VALUE 13v 'N%F;ELTJEENT
NOTE 1 | :i:*l NOTE 1 l— ::;i NOTE 2
Xg- X3 HIGH IMPEDANCE Xa V  CURRENT VALUE Xa V. HIGH IMPEDANCE
Fig. 14

NOTES: FETCH OPERATION WITH INCREMENT PC

1. Xg — X3 Turn-On Delay measured from the time both E_)Z_and CP go LOW.
2. X — X3 Turn-Off Delay measured from the time either EX or CP goes HIGH.
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9410
REGISTER STACK » 16x4 RAM
WITH 3-STATE OUTPUT REGISTER

FAIRCHILD TTL MACROLOGIC

DESCRIPTION - The 9410 is a register oriented high speed 64-bit Read/Write Memory
organized as 16-words by 4-bits. An edge triggered 4-bit output register allows new input
data to be written while previous data is held. 3-state outputs are provided for maximum
versatility. The 9410 is fully compatible with all TTL families.

EDGE-TRIGGERED OUTPUT REGISTER

L ]
e TYPICAL ACCESS TIME OF 35ns
e 3-STATE OUTPUTS
e OPTIMIZED FOR REGISTER STACK OPERATION
e TYPICAL POWER OF 375 mW
e 18-PIN PACKAGE
LOADING (Note a)
PIN NAMES -_HIGH __'LOW
Ap-A3 Address Inputs 1.0U.L. [ 0.23 U.L.
Do-D3 Data Inputs 1.0U.L. [ 0.23 U.L.
CS Chip Select Input (Active LOW) 1.0U.L. | 0.23 U.L.
EO Output Enable Input (Active LOW) 1.0 U.L. [ 0.23 U.L.
WE Write Enable Input (Active LOW) 1.0 U.L. | 0.23 U.L.
CcP Clock Input (Outputs Change on LOW 1.0U.L. | 0.23 U.L.
to HIGH Transition)
Qo-C3 Outputs 130U.L. | 10U.L
(Note b)
NOTES

a) 1 Unit Load (U.L.) = 40 uA HIGH, 1.6 mA LOW.
b) 10 LOW Unit Loads measured at 0.5 V.

BLOCK DIAGRAM . . b o
9 ©] 9] 9|

OF ——F Y wwrame
I | @~
O« ® & MEMDRY CELL
@ Ay —f ARRAY
® a3 —

o= |

___D—o cp OUTPUT REGISTER
&%
Vpp =Pin 18 @ @
Vss =Pin9 Q 0 Q0 Qg

O =Pin Numbers

LOGIC SYMBOL
i 17 15 13 11
WE Cs Dg Dy Dy D3
7 =~ CP
3—4Ag
4= A, 9410
55—,
6—] A3
8—Of EO
Qo 0; 0; Q3
16 14 12 10
Vce =Pin 18
GND =Pin9

CONNECTION DIAGRAM
DIP (TOP VIEW)

1 cs A\ Vee :m
2] we 0o [ 317
3 R0 o [Je
oA o, []'®
s[] a2 o, [
6] A3 0, []3
1ee o [
s[J¢eo oy [ ]n
9[Jeno a3 [Jro
NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as the
Dual In-line Package.
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FAIRCHILD * 9410

FUNCTIONAL DESCRIPTION

Write Operation - When the three control inputs: Write Enable (WE), Chip Select (CS), and Clock (CP), are LOW the
information on the data inputs (Do - D3) is written into the memory location selected by the address inputs (Ao - Ag).
If the input data changes while WE, CS, and CP are LOW, the contents of the selected memory location follows these
changes, provided set-up time criteria are met.

Read Operation - Whenever CS is LOW and CP goes from LOW-to-HIGH, the contents of the memory location selected by
the address inputs (Ag— A3) is edge-triggered into the Output Register.

A 3-State Output Enable (EO) controls the output buffers. When EO is HIGH the four outputs (Qo - Qg) are in a high
impedance or OFF state; when EO is LOW, the outputs are determined by the state of the Output Register.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1)
MIN TYP | MAX
ViH Input HIGH Voltage 20 \" Guaranteed Input HIGH Voltage
XM 0.7
ViL Input LOW Voltage XC 08 A\ Guaranteed Input LOW Voltage
Veo Input Clamp Diode Voltage -0.9 -15 v Vee =MIN, )y = —18 mA
XM 24 3.4 I0H = —2.0mA
VOH Output HIGH Voltage OH Vee = MIN
XC 24 3.1 IoH = —5.2mA
XM & XC 0.25 0.4 v Vee =MIN, | =8.0mA
VoL Output LOW Voltage cc oL
XC 0.35 0.5 \ Vce =MIN, IgL = 16 mA
lozH Output Off HIGH Current 100 uA Vee = MAX, Voyt =24V, VE=3V
lozL Output Off LOW Current -100 KA Vce = MAX, Voyt=0.5V,VE=3V
1.0 40 MA Vee = MAX, ViN=27V
! | HIGH C
H neut urrent 10 | mA Ve = MAX, VN =55V
he Input LOW Current -0.36 mA Vee = MAX, ViN =04V
los Output Short Circuit Current -30 -100 mA Vee = MAX, VouyT =0V (Note 3)
IccH Supply Current 75 110 mA Ve = MAX, Inputs Open
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value ipecified under recommended operating conditions for the applicable
device type.

2. Typical limits are at Voc = 5.0 V, Ta = 25°C.

3. Not more than one output should be shorted at a time.
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FAIRCHILD * 9410

AC CHARACTERISTICS: Tp = 25°C

SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN | 1vp T wmax

READ MODE

'PZH Enable Delay, Output Enable to Output 9 15 s Figure 1
tpzZL 9 15 ns

PHZ Disable Time, Output Enable to Output 10 16 s Figure 1
tPLZ 10 16 ns

'PLH Propagation Delay, Clock to Qutput 14 20 ne Figure 2
tPHL 14 20 ns

tsAR Set-up Time to Read from Address to Clock 38 25 ns Figure 2
thAR Hold Time to Read from Address to Clock 0 | ns Figure 2
WRITE MODE

W Write Enable, Chip Select, or Clock Pulse Width 21 12 ns Figure 3

Required to Write (Note a)

tsAW Set-up Time Address to Write Enable (Note b) 5 ns Figure 3
thAW Hold Time Address to Write Enable (Note b) 0 ns Figure 3
tsDW Set-up Time Data to Write Enable (Note b) 16 9 ns Figure 3
thDW Hold Time Data to Write Enable 0 ns Figure 3

NOTES:

a) Writing occurs when WE, CE and CP are LOW.
b) Assuming WE is utilized as Writing Strobe.

READ MODE AC PARAMETERS

XXX XX XXX XXX XY
GXNGEOON
RS
QRGNS

Ve''00000%0°%'8

I—-——'»—wzu ‘.—-}—tmz cp 13v

HIGH 2" Vi Vin
[o N R v v 'PL"_'I‘_.I I__.',_xpm
1L IL

Other Conditions: CS = OE = LOW

Fig. 1 Fig. 2
PROPAGATION DELAY CLOCK
PROPAGATION DELAY TO DATA OUTPUTS, AND SET-UP
OUTPUT ENABLE TO DATA OUTPUTS AND HOLD TIMES ADDRESS TO CLOCK TO READ

WRITE MODE AC PARAMETERS

QOOOO0OCOOCO00NOONNN K OO
D0, 0,0,010010.0.10.10.101010.000000 00000600707070°0°% &

‘ l,DW—‘-.——.‘o——&-—tth

R XX XXX RIS OO
BB RO XX KR RS staste  —IRRRRRR000000
R 7

Der—

Other Conditions: CS = CP = LOW

Fig. 3
WRITE ENABLE PULSE
WIDTH, SET-UP AND HOLD
TIMES ADDRESS AND DATA TO WRITE ENABLE
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FAIRCHILD « 9410

FUNCTIONAL DESCRIPTION

Write Operation - When the three control inputs: Write Enable (WE), Chip Select (CS), and Clock (CP), are LOW the
information on the data inputs (Dg - D3) is written into the memory location selected by the address inputs (Ag - A3).
If the input data changes while WE, CS, and CP are LOW, the contents of the selected memory location follows these
changes, provided set-up time criteria are met.

Read Operation - Whenever CS is LOW and CP goes from LOW-to-HIGH, the contents of the memory location selected by
the address inputs (Ag— A3) is edge-triggered into the Output Register.

A 3-State Output Enable (EO) controls the output buffers. When EO is HIGH the four outputs (Qg - Q3) are in a high
impedance or OFF state; when EQO is LOW, the outputs are determined by the state of the Output Register.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted)

LIMITS
YM PARAMETER UNITS TEST CONDITIONS (Note 1)
SYMBOL MIN TYP MAX .
ViH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage
XM 0.7
ViL Input LOW Voltage XG o8 Vv Guaranteed Input LOW Voltage
Vep Input Clamp Diode Voltage -0.9 -15 v Vee = MIN, IIy = =18 mA
XM 24 3.4 IoH = —2.0 mA
VOH Output HIGH Voltage = Ve = MIN
XC 2.4 3.1 IoH = —5.2 mA
XM & XC 0.25 0.4 \" Vee = MIN, IgL =8.0mA
VoL Output LOW Voltage
XC 0.35 0.5 v Vee =MIN, g =16 mA
10ZH Output Off HIGH Current 100 RA Vee = MAX, Voytr =24V, Vg=3V
lozL Output Off LOW Current —100 uA Vee = MAX, Voyt=05V,VE=3V
1.0 40 A Vee =MAX, ViN=27V
WH Input HIGH Current K ce IN
1.0 mA Vee = MAX, Vi =565V
TR Input LOW Current —0.36 mA Vee = MAX, Viy =04V
l0s Output Short Circuit Current ~30 -100 mA Vee = MAX, VouT =0V (Note 3)
IccH Supply Current 75 110 mA Ve = MAX, Inputs Open
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate valuve specified under recommended operating conditions for the applicable

device type.
2. Typical limits are at Vgc = 5.0 V, Ty = 25°C.
3. Not more than one output should be shorted at a time.
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ORDER AND PACKAGE INFORMATION

Fairchild bipolar memories may be ordered by using a simplified purchasing code where the pack-
age style and temperature range is defined as follows:

PACKAGE STYLE
D = Dual In-line — Ceramic (hermetic)
P = Dual In-line — Plastic
F = Flatpak
XXXXX D C
I—Temperature Range Code

Package Code

Device Type

In order to accommodate varying die sizes and numbers of pins (16, 18, 24, etc.), a number of dif-
ferent package forms are required. The Package Information list on the following pages indicates
the specific package codes currently used for each device type. The detailed package outline cor-
responding to each package code is shown at the end of this section.

TEMPERATURE RANGES
Two basic temperature grades are in common use: C = Commercial-Industrial, 0°C to +75°C; M =
Military, —55°C to +125°C. Exact values and conditions are indicated on the data sheets.

EXAMPLES:

(a) 93415FM
This number code indicated a 93415 1024 x 1 RAM in a flatpak with military temperature
rating.

(b) 93421DC

This number code indicates a 93421 256 x 1 RAM in a ceramic dual in-line package with
commercial temperature rating.

(c) 93436PC
This number code indicates a 93436 512 x 4 PROM in a plastic package with a commercial
temperature rating.

DEVICE IDENTIFICATION/MARKING
All Fairchild standard catalog bipolar memories will be marked as follows:

Device Type XX
Date Code
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PACKAGE INFORMATION

Military (M) Commercial (C)/Industrial

DEVICE —-55°C to +125°C DEVICE 0°C to +75°C

Ceramic Flatpak (F) Ceramic Plastic Flatpak (F)

DIP (D) DIP (D) DIP (P)
F10145A F10145A 68 98 4L
F10405 F10405 6E - 4B
F10410 - F10410 6F 9B 4B
F10411 - F10411 6F 9B 4B
F10415 - F10415 6E - 4B
F10415A - F10415A 6E - 4B
F100415 F100415 6E 48
F10416 F10416 6E - 4B
F100416 F100416 6E 4B
93410 6F 4B 93410 6F 9B 4B
93410A - - 93410A 6F 9B 4B
93411 6F 4B 93411 6F 9B 4B
93411A - - 93411A 6F 9B 4B
93L412 8T 4R 93L412 8T - 4R
93L415 6J 4B 93L415 6J 9B 4B
93415 -~ 6J 4B 93415 6J 9B 4B
93415A - - 93415A 6J 9B 4B
93417 6E 3D 93417 6E 9B 3D
93419 7Y - 93419 7Y - -
93L420 6F 4B 93L420 6F 9B 4B
93L421 6F 4B 93L421 6F 9B 4B
93421 6F 4B 93421 6F 9B 4B
93421A - - 93421A 6F 9B 4B
931422 8T 4R 93L422 8T - 4R
93L425 6J 4B 93L425 6J 98 4B
93425 6J 4B 93425 6J 9B 4B
93425A - - 93425A 6J 9B 4B
93427 6E 3D 93427 6E 9B 3D
93431 6E 3D 93431 6E 9B 3D
93432 6M 4R 93442 6M 9N 4R
93436 6E 3D 93436 6E 9B 3D
93438 6M 4R 93438 6M 9N 4R
93441 6E 3D 93441 6E 9B 3D
93442 6M 4R 93442 6M 9N 4R
93446 6E 3D 93446 6E 9B 3D
93448 6M 4R 93448 6M 9N 4R
93452 70 - 93452 7D 9M -
93453 7D - 93453 7D 9M -
93454 6M 4R 93454 6M 9N 4R
93457 6E 3D 93457 6E 9B 3D
93464 6M 4R 93464 6E 9N 4R
93467 6E 3D 93467 6E 9B 3D
93470 7D - 93470 7D 9M -
93471 7D 93471 7D 9IM -
93481 - 93481 6E 9B 4B
9403 6Q 4M 9403 6Q 9u 4M
9406 6Q 4M 9406 6Q 9u 4a4M
9410 7D - 9410 7D IM -
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HI-REL PROCESSING

Fairchild’s Bipolar Memory/ECL Products Division offers HI-REL processing for both military and com-
mercial customers. Fairchild's UNIQUE 38510 program provides military customers an opportunity to
purchase state-of-the-art LS| memory circuits processed to the latest version of MIL-M-38510/MIL-
STD-883. The UNIQUE 38510 program is available for processing to specific customer drawings or may
be ordered directly from the QB or QC processing flow.

For commercial customers, the reliability of standard product can be improved by requiring burn-in on
all devices with the QP process flow.

All HI-REL TTL RAMs and ROM/PROMs may be purchased in dual in-line and flatpak ceramic packages,
with the exception of the 93419 which is only available in the dual in-line package.

In addition to the HI-REL processing flows shown, these additional HI-REL steps are available upon re-
quest:

— State-side assembly

— Radiography MTD 2012

— SEM Analysis

— PROM Programming (single or multiple pulse)

— Special lead form

— Read and record critical parameters before
and after burn-in
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PACKAGE OUTLINES

16-Pin Flatpak 3D

PIN NO 1 IDENT
008 x .010 (203 x 254}

- 280 r? 112) -
260 (6 604) . 019 (0 482)
0150381
e T | 2 ) Ry
= - _—— X - '
- s !
oS — —e—]
m—— S o 408 (10 363)
s ¢ 'NoMm 392 (9.956)
o= Se— - |
—_— e 1 ZE’ L !
[— S 3 R |
(8 890)
“me o
i6 3501
007 (177) _010(254)
004 ( 106! i NOM
v A 1 [}
= pf] S | Y
200 085 (2.159)
°lﬂ.‘um’ e = 80 {323‘;’: 065 (1651)
NOTES:
All dimensions in inches (bold) and
millimeters (parentheses)
Pins are Ni Au plated kovar
Cap is kovar
Base is Al03
Package weight is 0.6 gram
16-Pin Cerpak 4L
— Y wE—=, '
— e
 e— ———1.270
— ] L7 409(10389)
,,,,, ] L 3710423
019 (0483 ———7 ————
1015 (0.381)
v, C——1 — |
L s s
¥ 350 “as0 T
260 - -.250_ o
g '2 gg) 8890) |
( ) (6.350) .075 (1.905)
006 (0.152)  Typ.
.004 (0.102) — TYP __o%n 5’2"
. — # ﬁz J._‘T
¥ o ¥

| .283 (7.188)

- ! 1024 (0610
I 247 (6 274) el

NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are tin-plated alloy 42

Package weight is 0.4 gram

16-Pin Cerpak 4B

— T 16 + 1
.050
—— 1270
TYP.
————— 1 410(10414)
——— -370(0398)
1019 (482) — |
.015 (381)
TYP. —— —
I R i
. 8 sf——
LT 1. 380
| .250 " 280
[~ 88%0) = ™ (8890
(6.350) (6.350)
TYP. YP.
.086 (2.159)
.006 (.152)
.004 (.101) 060 ‘,"52‘)
4 [ ] 4 I
’ ( — ¥
.280 (7.112)
=245 (6223)- 0355978
NOTES:
All dimensions in inches (bold) and
millimeters (parentheses)
Pins are tin-plated ko*ar or alloy 42
Package weight is 0.4 gram
24-Pin Cerpak a4M
.050 (1.270)
Tve

1 B——————————iJ bl —rnr—————]

’ —_2 23—
] 3 22—
——s =y
= L b ]

| 6 19— .620

-1 [—— 18 e (15.748)
T 8 17 Max
H ——————3 ——————
019(483) g 16—
.016 (.381)
vp 10 L —]
" i —)
12 Ve
| 1
. L.sso(e.aso) ,! l,g:g (g.gg),l
.260 (6.350) 260(6.350) o) 1 286)
.065 (1.651)

t

+

203 Lossuoem.
NOTES:
All dimensions in inches (bold) and
millimeters (parentheses)
Pins are tin-plated alloy 42
Package weight is 0.8 gram

Pin numbers for reference only
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PACKAGE OUTLINES

24-Pin Flatpak 4R 16-Pin Ceramic Dual In-line 6B
. .785(19939)
(.431) ™~ .045 (1.143) —
’ 8 ; |
i (330 T;[\ ANANAANANAA
—_— 124 S— (6.883) ° !
2n 025 (635) R
[ ===l — ——
(6.223) NOM.
885 (14 351 ————— (1.270) '2*‘5 R .
A — b—=—= 050 1
—_— e— 7 o
— e [V AVAvAVAVAvAS)
1213 | 1. _.085(1.651) .310 (7.874)
= 1 loas (1143 =290 (7 355)‘1
|
T ; ‘ .
200 (5.080) Haw 28" ‘ '
MAX. x
- . : fri‘szums
PLANE 011 (279)
Oa 1009 (227)”
. 52‘)1 B 165 (4.191) i ‘ { (11431 375 25 |
= [T T : et 110 (2 794) = |~ (.940) |~—(508) -045 . .375(9.525) |
-030(762) F T} i 1.006 (152) 100 (2.540) *'_osotz 286)’. L 037 ™ 020 (381) T NOM. 1
1020 (508) | .0386(977) .336 (8.509) | -004(101) TYP (686) (406) 015
{*+—.0366 (.927) —™1=.260 (6.350) ™ .027 .016
sa. TYP. STANDOFF
NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Metal cap and base

Pins are gold-plated kovar

Package weight is 0.6 gram

16-Pin Ceramic Dual In-line
(Metal Cap) 6E

810 (20574)
e 770 (19.658) - i
<-470(11.938) \
.430 (10.922) 1.100 (2.540)
3o e R G | 130 (3.302)
300(7 620 A o
.300 (7.620) 1026 (0.660) NOTCH DETAIL
278 (7.061) I~ N(()M. OPTION
A 16 t .310(7.874)
TR O R T R =  —™1—.290 (7.366)
160 (4.064) .088 (2.235) 285 (7.239)
110(2794) 072 (1.829) I s e o
U S ©0.635) |
SEATING NN [T
PLANE 7 -
[ [ .012(0.305
.125(3.175) I = .01010254')
MING ik
Lt} | .375 1
- - 1020 (0.508) |y 3
110 (2.794) .0|5(038I)."‘< - (?‘5:;' -l
i )
0092288 085 (1651)
.045 (1.143)
NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are gold-plated nickel alloy 42

Base is Al03

Cap is gold-plated kovar

Pins are intended for insertion in hole
rows on .300" (7.62) centers

They are purposely shipped with “positive”
misalignment to facilitate insertion

Board-drilling dimensions should equal you
practice for .020”" (0.508) diameter pin

Package weight is 2.0 grams

.246 (6.223)

.200 (5.080)
MAX.

NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are tin-plated alloy 42

Cap and Base is Alp03

Pins are intended for insertion in hole
rows on .300" (7.62) centers

They are purposely shipped with “positive’”
misalignment to facilitate insertion

Board-drilling dimensions should equal you
practice for .020"" (0.508) diameter pin

Package weight is 2.0 grams

16-Pin Ceramic Dual In-line 6F

785 (19.939)
~ .750 (19.050) |
}_,,1\1’\1’\&(\(\;’\ |
1
271 (6.883) 025 (635) R
NOM.

9 16
4 YAYAYAYAYA

310 (7.874)
065 (1.651) e
~ges (1851 =290 (7.366)
T : |
i|.015 (381)
MIN.
J _iseaninG
! FPLANE [ 011 (279)
1009 (228)
045 (1.143)

037+ (.939)"f| =016 (381) |

|
? H
1165 (419) l’ .110 (2.794) .376 (9.525)
106 (2.0t 090 3 sga)™! +027 (685)>] [+-020 (508) ta—-3700525)

STANDOFF 016 (.406)

NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are tin-plated alloy 42

Cap and Base is Al203

Pins are intended for insertion in hole
rows on .300" (7.62) centers

They are purposely shipped with “positive”’
misalignment to facilitate insertion

Board-drilling dimensions should equal you
practice for .020" (0.508) diameter pin

Package weight is 2.0 grams

Pin numbers for reference only




PACKAGE OUTLINES

16-Pin Ceramic Dual In-line

.786 (19.939)
[ .785(19.050) " ”1

291 (7.391)
.266 (6.731)

¥

NAANAAAA
7 1

M _.025 (.635) R
NOM.

8 1
Vi WYYV Y

6J

24-Pin Dual In-line
Side Braze Package (BPM)

- 1.212(30.785)
.030 (0.762)
R
.5690 (14.986)

6M

1.188 (30. 175)
.565 (14.351)

¢

J A e o — -
. 1.4 - -
.g:: :1 ?w [~ 280 “‘(ig%) —
: | (7.366) ety
! 020 : b .610 (15.494)
020(508) | .160(4.064)  .060 (1.524) -
.219 (5.562) .590 (14.986)
370 (4318 [] Ml;t L_Ano (2.794) .025 (0. 635)‘1 (
m SEATING| 11
PLANE X I
¥ 011 (279) _ T“L L 011 (0279)
l 1009 (227) Same'e [~~.009 (0.229)
(2.794) i {
166 (4.191) 110 o3y ol | 04801 '“Lv"" (9525) | amoerea | ol 5 1S 755 —
100 (2.540) 090" 927 ™ <015 (.381) NOM. -090 (2.286) 052 (1321) .020 (0.508) (3 175) MAX.
3.286) (686) -020 (508) i TYP. .040 (1.016) .016 (0.406) MIN.
TYP  STANDOFF .016 (406)™] TYP. TYP.
WIDTH
NOTES: NOTES:

24-

FAYAYATAYAYAYAYAYAYA YA YA

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are tin-plated alloy 42

Pins are intended for insertion in hole
rows on .300" (7.62) centers

They are purposely shipped with positive
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020"" (0.51) diameter pin

Package weight is 2.2 grams

*The .037/.027 dimensions does not apply
to the corner pins

6Q

Pin Ceramic Dual In-line

___1.200 (30.480)
MAX.

S |

-380 {9.652)
NOM.

1] 046 (1.143R
,~.035 (0.889)

24

.190 (4.826)
.140 (3.556)

WAV iVAviAVivY
‘ 085 (1.651)
.046 (1.143)

.025 (.635)
NOM.

il

I

.400
(10.160)
i

.020 (0.508)
MIN

}:— T ¥ hane (279»
; 229
1136 (3.429) " .037 L.ozo (.508) [._( L.j
116 (2.921) PR (940" 016 (.406) (12.700)
090 .027 MAX.
(2.286) 1-686)
STANDOFF
WIDTH
NOTES:

All dimensions in inches (bold) and

mi
Pins

llimeters (parentheses)
are intended for insertion in hole

rows on .400" (10.16) centers
They are purposely shipped with “positive”

mi

salignment to facilitate insertion

Board-drilling should equal your
practice for .020" (0.51) diameter pin

Pins

are tin-plated alloy 42

14-Pin Ceramic Dual In-line

All dimensions in inches (bold) and
millimeters (parentheses)

Cap is gold-plated kovar

Base is ceramic

Pins are intended for insertion in hole
rows on .600° (15.24) centers

Board-drilling dimensions should equal your
practice for .020" (0.51) diameter pin

Pins are nickel-gold plated kovar

Package weight is 4.0 grams

7A

786(19939) |
f— .766 (19.177) |
- 1
026 (635) R
(7 391; 026 63
(s 731;
8 14
RV VYAV Y A Y
|l .085(1651) .310 (7.874)
=1 " 0as (1.143) rz”(”se).‘
— r
H
.219 (5.563) o ‘
1170 (4.318) N
f 011 (.279)
i 1009 (229)
I~ 095
uo
R AR SR M- J W
(20286, .027 016 (1.524)
: (.686) (406)
STANDOFF
WIDTH
NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are intended for insertion in hole
rows on .300" (7.62) centers

They are purposely shipped with “positive’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020" (0.51) diameter pin

Pins are tin-plated alloy 42

Package weight is 2.0 grams

Pin numbers for reference only




PACKAGE OUTLINES

28-Pin Ceramic Dual In-line
(Metal Cap)

7D

18-Pin Ceramic Dual In-line

- .900 (22.860) .
880 (22.352)
, ‘&j’\r’\f\ﬁﬁﬁﬁf
201 | ° I
(7.391) | .025R (635)
265 | NOM
(6731) |
Lo , s
WAYAVEVEPLVRAVAN/
- .065 (1.6571)
~.045 (1.143) 310
(7.874)
.290
(7.366)
020 (0 508)
J MIN. f
' SEATING
YPLANE | 011279
| oaspiaz) 0091229

- -.015(.381)

110
185 . (2794 _ . 037°(940) _ _ .020(508) _ .375(9.525) _
(a191) ‘090 .027 ( 686) 016 ( 406) NOM.
BTN (2 286) STANDOFF
{ TYP WIDTH
NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are tin-plated kovar

Pins are intended for insertion in hole
rows on .300" (7.62) centers

They are purposely shipped with positive
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020" (0.51) diameter pin

*The .037,.027 dimensions does not apply
to the corner pins

7Y 8T

22-Pin Ceramic Dual In-line
(Metal Cap)

-090 A
(2.286) (1.016)
TYP. TYP.

NOTES:

e 1.425(36195) -
1.385 (35179)
i o 1.095(27.812)
_JAAAANANAAAARAAA 1.065 (27.051)
¥ he 1
.590 (14 986) ~.025 (0635) R n 1
.565 (13.842) .396 (10.058)
.380 (9.652)
v 118 28 12 22| |
\AAARARRARAAR 1 (15.494) hadads
| (12.700) 060 (1524) 810
L._N%oz_. _—l =—_.404 (1.016) ,._“-dbggs‘ 5 1.010 (25.654) .050 (1.270) -130(3.302)
i L 12700 1200 (5.080) i%!ig) f 1990 (25.146) MIN. -090 (2.286)
095 (2413) (4.064)| 1= 500 126 (3.175) )
060 (1.524) .065 (1.651) 160 | '430_01 |
040 (1.016) 110 |1 (12.692) i \ ¥
! (2.794) T ' I 1 i
’ﬁ— — ¥ .011(.279) —_—
! fl .009 (.229) T 040 | 400 |
¥ [ (2794) (1143 | __||._-020 (508 (17.145) | ==(1.016) ™(10.160)
1283175 —= =110 045~ i 016 (406) ———675—i
MIN. MA NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are gold-plated kovar

Package weight is 4.0 grams

Pins are intended for insertion in hole
rows on .400” (10.16) centers
They are purposely shipped with “positive’”
misalignment to facilitate insertion
Board-drilling should equal your
practice for .020" (0.51) diameter pin
Pins are gold-plated kovar

Pin numbers for reference only
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PACKAGE OUTLINES

16-Pin Plastic Dual In-line 9B
.026 (0.635)
.020 (0.508)
e _.760(19.304)
740 (18.796) _'i 302 @ 2012 (0.306)
ﬁﬁﬁﬁﬁﬁﬁ\ﬂg .008 (0.203) NOTES:
T 046 (] All dimensions in inches (bold) and
260 (6.604) 8 ! (?31543)“ 20278 millimeters (parentheses)
1240 (6.096) 3:”' 1060 (1.270) Pins are tin-plated alloy 42
[ 16 (‘2’7129) 040 (1.016) *Package material varies depending on
T ‘\.4 kJL"] (1.906) the product line
065 "_85,,4“ L B L 1026 (0.635) Pins are intended for insertion in hole
1045 (1.143) NOM. rows on .300" (7.62) centers
020 (0.508) They are purposely shipped with “positive’”
|..-300 (7.620) | ‘030 {079 o - . ;
™.290 (7.368) (0.254) misalignment to facilitate insertion
5 - — o8 T - Board-drilling dimensions should equal your
.200 (5:*0\ . (g-gnl ! practice for .020" (0.508) diameter pin
Seating | U do 4 **Notch or ejector hole varies depending
Plane ! Il v an on the product line
1 | \ ***The .037/.027 dimension does not apply
1(5)3(:24 g;g»‘. 110 | 037 JI .020 (0.508) L,an NOM. __I w%}:} to the corner pins
100(2.540)~ =+ 090 1 " .027 1016 (0.406) (9.626) o
2 794) 10.640) Package weight is 0.9 gram
(2.286) (0.686)
STANDOFF
WIDTH
18-Pin Plastic Dual In-line M
91023114 _
== .890 :zz 606) ™
PN L W W Wl W Wi Wa Wa | Jrropes
9 1 .096 (2.413)
.261 (6.629)
.261 (6.375| NOTES:
18 All dimensions in inches (bold) and
.083(2108) 3.0 millimeters (parentheses)
1073 (1 854) (7.874) . - . )
.200 _,| ,‘290(7366) Pins are intended for insertion in hole
(5080 030 .08 rows on .300" (7.62) centers
(.762) (2.159) ,5“-,, . e,
.020 .075 231 They are purposely shipped with “positive
6° TYP. (.508) (1.906) - et . .
| 'V\ sefy' misalignment to facilitate insertion
¥ — Board-drilling dimensions should equal your
rasprm _fJL il ou'e equal y
.139 (3531) practice for .020" (0.51) diameter pin
itj y s::‘rlgu L—s—-n—-“-‘ — _t_—F Pins are tin-plated kovar or alloy 42
020 | .115(3175; o :;;’:;
MIN.
.080 (1. 270)4—1 L»J l-( 503,——1 noL 080 (1. 624) L—";%‘a-m’
o016 (2794 :
(406) (> 286)

Pin numbers for reference only




PACKAGE OUTLINES

24-Pin Plastic Dual In-line 9N
" 1.260 (32.004)
1.240 (31.496) -
" TAYAYAYATAYATAYAYAYAVAYAY
12 1
! .045 (1.143) R
560 (14.224) Q _.036 (889)
.540 (13.716)
13 24
\YAVAVAVAVAV VAVIVIVLPAW)
. 065(16510) 1090 (2,286
' .045 (1.143) - = 065 :1 65‘:
.165 (4.191) 1+-600 (15.240)
1145 (3.683) 020 (508) nom.
i MIN.
’ SEATING
| PLANE

1011 (.279)
.009 (.228)

7
.135 (3.429) LQ, 1904) 1037 (.940) 020 (.508)
115 (2.921) .090 "' T.027 (686) T .016 (.406)
(2.286) STANDOFF
WIDTH

~ 700 (17.780) _
MAX.

NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)

Pins are intended for insertion in hole
rows on .600" (15.24) centers

They are purposely shipped with “positive’”
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020" (0.508) diameter pin

Pins are tin-plated kovar or alloy 42

Package weight is 2.7 grams

24-Pin Plastic Dual In-line 9u
. 1.200(30480
MAX.
BRAYAYAYAYAYAYAYAYAYAYAYA
12 o 1 .046 (1.143)R
.360 (9.144)
. G — .036 (889)
24
T VMVWWWVW
| .085 (1.651)
(- | L._.026(635)
1 Foas (1143 NOM.
400
.165 (4.191) (10.160)- —
.145 (3.683) NOM.
: .020 (0.508) |
¥ MIN. i
to N / L seating
T: ¥ PLane 011 (279)
1009 (229)
135(3.429) _| 110 L .037(940) .. 020 (508) |, 500 (12.700) ,l
115 (2.921) - k270471 I 027 (686) " 016 (.406) T MAX.
.090 STANDOFF
(2.286) WIDTH
NOTES:

All dimensions in inches (bold) and
millimeters (parentheses)
Pins are intended for insertion in hole
rows on .400” (10.16) centers
They are purposely shipped with "positive’
misalignment to facilitate insertion
Board-drilling shou!d equal your
practice for .020" (0.51) diameter pin
Pins are tin-p'lated alloy 42
Pin numbers for reference only
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CHAPTER 9

A

® Fairchild Field Sales Offices, Representatives
and Distributors



*HUNTSVILLE, ALABAMA

3322 So. Memorial Parkway 35801
Suite 92

Tel' 205-883-7020 TWX 810-726-2214

PHOENIX, ARIZONA

4414 N 19th Avenue 85015

Suite G

Tel 602-264-4948 TWX 910-951.1544

*LOS ANGELES, CALIFORNIA
6922 Hollywood Bivd 90028
Sunte 818
Tel' 213-466-8393 TWX 910-321-3009

*SAN DIEGO. CALIFORNIA

8333 Clarremont Mesa Bivd. 92111
Suite 109

Tel 714-279-6021

*SANTA ANA, CALIFORNIA

2101 East Fourth St. 92705

Bidg B. Suite 185

Tel 714-558-1881 TWX 910-595-1109

*SANTA CLARA, CALIFORNIA
3080 Olcott Street 95050
Suite 210A

Tel 408-244-1400 TWX 910-338-0241.

*DENVER, COLORADO
7475 W 5th Ave , Suite 100
Lakewood, Colo. 80226
Tel 303-234-9292

*STAMFORD, CONNECTICUT

2nd Floor

2777 Summers Street 06905

Tel 203-348-7701 TWX 710-474-1763

"ORLANDO. FLORIDA

Crane’s Roost Office Park

303 Whooping Loop

Altamonte Springs, Fla 32701

Tel 305-834-7000 TWX 810-850-0152

TAMPA, FLORIDA

12945 Seminole Bivd

Florida Twin Towers Bidg 2. Room 6
Largo, Fla 33540

Tel 813-585-3892

"MELVILLE. NEW YORK
275 Broadhollow Road 11746
Tel' 516-293-2900 TWX 51G-224-6480

*Field Applications Engineer available

FAIRCHILD SALES OFFICES
UNITED STATES AND CANADA

*CHICAGO. ILLINOIS
9950 W. Lawrence Avenue
Room 311
Schiller Park, Ill. 60176
Tel: 312-671-4660 TWX: 910-227-0051

FORT WAYNE, INDIANA

2118 Inwood Drive 46805

Suite 111

Tel: 219-483-6453 TWX: 810-332-1507

*INDIANAPOLIS. INDIANA
7202 N. Shadeland 46250
Tel: 317-849-5412 TWX: 810-260-1793

BLADENSBURG. MARYLAND

5801 Annapolis Road 20710

Suite 500

Tel 301-779-0954 TWX. 710-826-9654

*BOSTON. MASSACHUSETTS

888 Worcester Street

Weliesley Hilis, Mass. 02181

Tel 617-237-3400 TWX: 710-348-0424

*DETROIT, MICHIGAN

Westland Office Plaza

33300 Warren Avenue Suite 101
Westland, Mich. 4818

Tel: 313-425-3250 TWX 810-242-2973

*MINNEAPOLIS, MINNESOTA

7600 Parklawn Avenue

Room 2561

Edina."Minn. 65435

Tel: 612-835-3322 TWX:910-576-2944

WAYNE, NEW JERSEY
580 Vallev Road 07490
Suite

Tel 201 696-7070

ALBUQUERQUE. NEW MEXICO

2403 San Mateo NE 87110

Plaza #2

Tel: 505-265-5601 TWX: 910-989-1186

BINGHAMTON, NEW YORK
3215 E. Main St. Suite 7
Endwell, NY 13760

Tel: 607-754-1094

"ATLANTA, GEORGIA
1504 Idlehour Way
Tucker, Georgia 30084
Tel 404-939-2595

POUGHKEEPSIE. NEW YORK
15 College View Ave. 12603
Tel: 914-452-4200 TWX: 510-248-0030

*ROCHESTER, NEW YORK
260 Perinton Hills Office Park
Fairport, New York 14450
Tel: 716-223-7700

CLEVELAND. OHIO

6151 Wilson Mills Rd.

Suite 101

Highland Heights, Ohio 44143

Tel: 216-461-8288 TWX: 810-427-9271

DAYTON, OHIO

4812 Frederick Road 45414

Suite 101

Tel: 513-278-8278 TWX: 810-459-1803

TULSA, OKLAHOMA

5321 S. Sheridan Road 74145
Suite 15

Tel: 918-663-7131

*PHILADEPHIA, PENNSYLVANIA

Fort Washington Industrial Park

500 Office Center

Fort Washington, Pa. 19034

Tel: 215-886-6623 TWX: 510-665-1654

"SENECA, SOUTH CAROLINA
27 Normandy Shores

Annex #2, RFD #1

Seneca. South Carolina 29678
Tel: 803-882-1760

*DALLAS, TEXAS

13771 N Central Expressway 75231
Suite 809

Tel: 214-234-3391 TWX 910-867-4757

*HOUSTON. TEXAS

6430 Hillcroft 77036

Suite 102

Tel: 713-771-3547 TWX: 910-881-6278

MILWAUKEE, WISCONSIN
4642 76th Street

Suite 101

Greentfield, Wisconsin 53220
Tel 414-282-5260

CANADA

Toronto Regional Office

FSC

1590 Matheson Bivd. Unit 26
Mississauga, Ontario L4W 1J1, Canada
Tel: 416-625-7070 TWX: 610-492-4311

Fairchild Semiconductor

1385 Mazurette Suite 3

Montreal. Quebec, H4N 1G8, Canada
Tel: 514-382-2552 TWX: 610-421-3178




FAIRCHILD SALES REPRESENTATIVES

ALABAMA

CARTWRIGHT & BEAN. INC
901 Magnolia Drive, NW
Huntsville, Alsbama 35805
Tel: 205-533-3509

CALIFORNIA

CELTEC COMPANY

7380 Clairemont Mesa Bivd., Suite 109
San Dego, California 92111

Tel 714-279-7961 TWX: 910-335-1512

CELTEC COMPANY

2041 Business Center Drive, Suite 211
irvine, California 92664

Tel. 714-752-6111 TWX 910-595-2512

CELTEC COMPANY

6767 Forest Lawn Drive

Los Angeles. California 90068

Tel: 213-874-6002 TWX: 910-321-2884

MAGNA SALES. INC

3080 Oicott Street, Surte 210A

Santa Clara, California 95050

Tel 408-985-1750 TWX: 910-338-0241

COLORADO

SIMPSON ASSOCIATES. INC

2552 Ridge Road

Littleton, Colorado 80120

Tel 303-794-8381 TWX 910-935-0719

CONNECTICUT

LORAC SALES. INC

2777 Summer Street

Stamford, Connecticut 06905

Tel 203-327-6238 TWX: 710-474-1763

FLORIDA

WMM ASSOCIATES. INC

10! Wymore Road, Sutte 300
Altamonte Springs. Florida 32701

Tel 305-862-4700 TWX 810-853-0263

WMM ASSOCIATES. INC

1822 Drew Street

Clearwater, Florida 33519

Tel 813-447-2533 TWX 810-866-4108

WMM ASSOCIATES. INC.

1628 E Atlantic Bivd

Pompano Beach, Florida 33060

Tel: 305-943-3091 TWX. 510-956-9891

GEORGIA

CARTWRIGHT & BEAN. INC

PO Box 52846

90 W. Wieuca Square, Suite 155
Atlanta. Georgia 30342

Tel. 404.255-5262 TWX' 810-751-3220

INDIANA

LEStIE M. DEVOE COMPANY

7172 North Keystone Ave.. Suite C
Indianapohs, Indiana 46240

Tel 317-257-1227 TWX. 810-341.3284

KANSAS

B C. ELECTRONIC SALES, INC

1016 West Santa Fe

Olathe, Kansas 66061

Tel 913.-782-6696 TWX: 910-749-6414

UNITED STATES AND CANADA

MARYLAND

L.D. LOWERY

5801 Annapolis Road, Suite 500
Bladensburg, Maryland 20710

Tel: 301-277-6565 TWX: 710-826-9654

MASSACHUSETTS

SPECTRUM ASSOCIATES. INC

888 Worcester Street

Wellesley, Massachusetts 02181

Tel: 617-237-2796 TWX: 710-348-0424

MICHIGAN

RATHSBURG ASSOCIATES

16621 E. Warren Ave

Detroit. Michigan 48224

Tel: 313-882-1717 Telex: 23-5229

MINNESOTA

PSI COMPANY

7710 Computer Avenue

Minneapolis, Minnesota 55435

Tel 612-835-1777 TWX 910-576-2740

MISSISSIPPI
CARTWRIGHT & BEAN. INC
P O. Box 3730

5250 Galaxy Drive. Suite J
Jackson, Mississippi 39207
Tel: 601-981-1368

MISSOURI

B C ELECTRONIC SALES. INC

320 Brookes Drive, Suite 204
Hazelwood, Missouri 63042

Tel: 314-731-1255 TWX: 910-762-0600

NEW JERSEY

LORAC SALES. INC

580 Valley Road

Wayne, New Jersey 07470

Tel: 201-696-8875 TWX: 710-988-5846

NEW YORK

ADVANCED COMPONENTS, INC

South Bay Road

P.O. Box 276

North Syracuse, New York 13212

Tel: 315-699-2671 TWX: 710-541-0439

LORAC SALES. INC

275 Broadhollow Road

Melvilie, LI, New York 11746

Tel: 516-293-2970 TWX: 510-224-6480

SPECTRUM SALES. INC

65 Circuit Avenue -

Tuckahoe, New York 10707

Tel: 914-793-1660
(Microwave Product Only)

NORTH CAROLINA
CARTWRIGHT & BEAN, INC
625 Harwyn Drive

Charlotte, North Carolina 28215
Tel: 704-333-6457

CARTWRIGHT & BEAN, INC
P.O. Box 11209

2415-G Crabtree Bivd
Raleigh, North Carolina 27604
Tel: 919-834-1186

OHIO

COMPONENTS. INC

16600 Sprague Rd.. Suite 235
Interstate Plaza

Cleveland, Ohio 44130

Tel: 216-243-9200 TWX: 810-423-9435

COMPONENTS. INC.

9 Pierce Street

West Carroliton, Ohio 45449
Tel: 513-866-0661

PENNSYLVANIA

BGR ASSOCIATES

500 Office Center

Fort Washington Industrial Park

Fort Washington. Pennsylvania 19034
Tel: 215-643-4111 TWX: 510-665-1654

LD. LOWERY

2801 West Chester Pike

Broomali. Pennsylvania 19008

Tel: 215-356-5300 or 215-528-5170
TWX: 5610-662-9072

TENNESSEE
CARTWRIGHT & BEAN. INC
P.O. Box 4760

560 S. Cooper Street
Memphis, Tennessee 38104
Tel' 901-276-4442

CARTWRIGHT & BEAN. INC
8501 Kingston Pike
Knoxville, Tennessee 37919
Tel: 615-693-7450

TEXAS

TECHNICAL MARKETING

4445 Alpha Road

Dallas, Texas 75240

Tel 214-387-3601 TWX: 910-860-5158

TECHNICAL MARKETING
6430 Hillcroft, Suite 104
Houston, Texas 77036
Tel: 713-777-9228

WASHINGTON

QUADRA CORPORATION

1621 - 114th Avenue S E

Suite 212

Bellevue, Washington 98004

Tel: 206-454-4946 TWX: 910-443-2318

WISCONSIN

LARSEN ASSOCIATES

10855 West Potter Road
Wauwatosa, Wisconsin 53226
Tel: 414-258-0529

CANADA

AVOTRONICS LIMITED

200 Consumers Road, Suite 200
Willowdale, Ontario, M2J 1P8, Canada
Tel: 416-493-9711

AVOTRONICS LIMITED

6600 Trans Canada Highway, Suite 750
Pointe Claire. Quebec, H9R 4S2, Canada
Tel: 514-697-2135 TWX: 610-422-3908
Telex: 05-821-762




AUSTRALIA

Fairchild Australia Pty. Lid.
A.D.C. Pacific Building

77 Pacific Highway

North Sydney. N.S.W. 2060
Australis

Tel: 929-6711

Telex: AA20053 FAIRSYD

(maiing address)
P.O. Box 450

North Sydney. N.S W. 2060
Australia

AUSTRIA

Fairchiid Electronics

A-1010 Wien

Schwedenplatz 2

Tel: 0222 635821 Telex: 75096

BRAZIL

Fairchild Electronica Lid
Caixa Postal 30407

Rua de Consola Cao. 3542
Sao Paulo S.P., Bran

Tel 81-6168 Telex 021-261
Cable: FAIRLEC

FRANCE

Fairchild Semiconducteurs S A
121. Avenue d'ltalie
765013-Paris

Tel: 580 5566 Telex: 20614

GERMANY

Fairchild Halbleiter GmbH
Verkaufsieitung Deutschiand
8 M wn 80

Truderinger Str. 13
Tel: (0 89) 4 70191
Telex: 52 4831 fair d

Fairchild Halbleiter GmbH &
European Huwomm
62 Wissbeden 12

Tei: 06121 205' Telex: 04186588
Fairchild Halieiter GmbH
3000 Hannover

Koenigsworther Strasse 23

Tel: 0511 17844 Teiex: 09 22922
Fairchild Halbleiter GmbH

7251 Leonberg

Poststr. 37

Tele: 07152 41026 Telex: 07 245711

Fairchild Halbleiter GmbH
85 Nuemberg

Waldlustsrasse 1
Tel: 0911 407005 Telex: 06 23665

HONG KONG

Fairchild Semiconductor (HK) Ltd.
135 Hoi Bun Road

Kwun Tong

Kowiloon, Hong

Tel: K- csozn Talel HKG-531

ITALY

Fairchild Semiconduttor:, S.p.A
Via Citta’ Di Castello. 13
00191 Roma, italy

Tel: 00396 3274006

Fairchild Semiconduttori S.p.A
Via Rosellini, 12

20124 Milano, haly

Tel: 00392 6887451 Telex: 36522

JAPAN

TOK-Fairchild

Sanyo Kokusaku Pulp Bidg. 2nd FI.
7-8 Shibuya 1-Chome

Shibuya-ku

Tokyo 150, Japan

Tel: 03-400-8351 Telex: 2424173

INTERNATIONAL FIELD SALES OFFICES

MEXICO

Fairchild Mexicana S.A.

Bivd. Adoifo Lopu Matecs No. 163
Mexico 19, D.

Tel: 'os-so:un Telex: 017-71-038

SCOTLAND
Fairchild Semiconductor Ltd.

Tel: 00445 8932891
Telex: 0061 72629

SWEDEN

Fairchild Semiconductor AB
Svartensgatan 6,

11620 Stockhoim

Sweden
Tel: 00468-449255 Telex: 0054-17759

TAIWAN

Fairchild Semiconductor (Taiwan) Lid.
Hsietsu Building, Room 502

47 Chung Shan North Rosd
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