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Rapid improvement in both the cost and performance of
semiconductor memories has led to a dramatic increase in their
usage in today’s highly sophisticated electronic systems.
Signetics has worked diligently over the last 16 years to develop
the various technologies necessary to satisfy the broad range of
users’ semiconductor memory requirements.

Signetics offers a complete line of bipolar Schottky PROMs,
programmable logic elements, RAM, and other special memory
products for high speed applications. These products are avail-
able with organizations ranging from 64 to 2K bits for the RAM
family and 256 to 16K bits for the PROM family. All Signetics’
bipolar products are fabricated with double level metalization for
maximum packaging density and low cost. PROM fuses are con-
structed with nichrome links for the highest reliability and
programming yield in the industry. Signetics will continue to
advance bipolar memory “state of the art” in 1981 with the
introduction of new low power Schottky and latched PROMs,
and other programmable array logic products.

The 1981 Signetics Memory Data Manual contains all neces-
sary data on currently available products and those products
which are planned for the future. In addition, the following pages
provide product selection guides to aid the user in quickly select-
ing the optimum product for his particular system application.

Signetics reserves the right to make changes in the products
contained in this book in order to improve design or performance
and to supply the best possible products. Signetics also as-
sumes no responsibility for the use of any circuits described
herein and makes no representations that they are free from
patent infringement.
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BIPOLAR MEMORY CROSS REFERENCE"

*Parts are pin for pin functional replacements except where noted. Signetics supplies

most devices in both commercial and military temperature ranges.

tParts are pin

ible and fi

q

with

tion. Open collector versions are also available.

le program table transla-

Sifnetics

AMD SIGNETICS NATIONAL | SIGNETICS INTEL SIGNETICS HARRIS SIGNETICS
2700 82516 745188 82823 3101 82525 HM7602 82523
2701 82817 745189 745189 3101A 3101A HM7603 825123
27502/3101A [ 3101A 745206 82517 3108 82516 HM7610 825126
545289 82525 745287 825129 3107 82517 HM7611 825129
27508 82523 745288 825123 3601 825126 HM7620 825130
27509 825123 745387 825126 3602 825130 HM7621 825131
27LS09 745472 82HS 147 3608 825180 HM7625 82S114
27812 825130 748570 825130 3621 825129 HM7641 82S141
27513 825131 74S571 825131 3622 825131 HM7643 825137
275815 825115 745573 825137 3624 82S141 HM7647 82S115
27820 825126 855181 825181 3625 825137 HM7649 82HS 147
27521 825129 855180 825180 3628 825181 HM7680 825180
27529 82HS 147 875296 82S141 3636 825191 HM7681 825181
27831 825141 545289 82525 HM7681R 825183
27S33 825137 825185 825185 HM7685 825185
27503 745189 INTERSIL | SIGNETICS | [HM76161 825191
745189
275180 825180 MMI siGNETIcs | | 220! 82525
27S181 825181 5523A 82816 T SIGNETICS
275185 825185 5560 82825 5533A 82S17 o

6300-1 825126 5600 82523 545289 82525
6301-1 825129 5603A 825126 745188 82523
6305-1 825130 5604 825130 745189 745189
FAIRCHILD | SIGNETICS 6306- 1 825131 5610 825123 745287 825129
10415 10146 6330 82523 5623A 825129 745288 825123
10416 10149 6331 8258123 5624 825131 745289 3101A
93403 82525 6341-1 825141 5625 825141 745387 825126
93404 3101A 6349 82HS 147 56526 825137 745472 82HS 147
93405 745189 6353-1 825137 745474 82S141
93411 82817 6380 825180 745476 825137
93417 82S126 6381 82S181 MOTOROLA SIGNETICS 74S478 825181
93419 82509 6530 82817 748479 825180
93421 82516 6531 82516 4064 82825 745455 825185
93427 82S129 6560 3101A 4256 82516 74LS478 82LS181
93431 82523 6561 745189 5005 825126
93436 825130 H6555 82509 7641 825141
93446 825131 6351681 825191 7643 828137
93448 82S141 PAL 16R4 825155t 10139 10139
93453 825137 PAL 16R6 82S157¢ 10149 10149
93478 82S210 PAL 16R8 825159t 7680 825180
93479 825212 PAL 10H8 825163t 7681 825181
93419 82519 PAL10L8 825153t 82100 8285100
93450 825180 PAL 12H6 825153t 82101 828101
93451 825181 PAL12L6 825153t
93L451 82LS181 PAL 14H4 825153t
93458 825101 PAL14L4 825153t
93459 825100 PAL 16H2 825153t
PAL16L2 825153t
PAL16L8 825153t
PAL16C1 825153t




BIPOLAR MEMORY SELECTION GUIDE

ORGANI- | OUTPUT | OUTPUT | ACCESS |TEMPERATURE NO. MAX.

DEVICE ZATION | CIRCUIT' | LOGIC* |TIME[nsl| RANGE: | PACKAGE | oeoins | icc (mAR
CAMs
10155 8x2 OE - 13 c EN 18 140
RAMs
82525 16X4 oc B 50 M.C FN 16 105
3101A 16X4 oc B 35 M.C EN 16 108
54/745189 16X4 TS B 35 M,C F.N 16 110
82521 32x2 oc T 50 c EN 16 130
82516 266X1 TS T 50 M.C FN 16 115
82517 256X1 oc T 50 M.C FN 16 115
82509 64X9 oc T 45 M.C LN 28 190
82519 64X9 oc B 35 M.C IN 28 190
825210° 266X9 TS B 60 c FN 24 185
828212* 256X9 TS B 45 C F 24 185
8X350° 256X8 TS B N/A M.C F 22 185
FPLAs
825100 16X48X8 TS — 50 M.C FN 28 170
825101 16X48X8 ocC —_ 50 M,C F.N 28 170
82s152° 18X32X10 oc 110 40 M.C FN 20 155
825155° 18X32X10 TS 10 40 M.C FN 20 155
FPGASs '
825150° 18X 12 oc 110 20 M.C FN 20 156
82S5151* 18X12 TS 1/0 20 M,C F.N 20 1585
825102 16X9 oC —_ 35 M,C F.N 28 170
825103 16X9 TS - 35 M.C FN 28 170
FPLSs
825104 16X48X8 oc R 90 M.C FN 28 180
825105 16X48X8 TS R 90 M.C FN 28 180
825154 16X32X 12 oc 110, R 85 M.C FN 20 166
82S155° 16X32X12 TS 170, R 65 M,C F.N 20 165
825156 16X32X12 oc 1/0, R 85 M.C FN 20 156
825157° 18X32X 12 TS 170, R 65 M,C F.N 20 15656
825158° 16X32X12 oc 110, R 65 M.C FN 20 156
825159° 16X32X12 TS 110, R 65 M.C FN 20 156

*To be announced
NOTES
1. Output circuit:

OE = Open emitter
OC = Open collector

TS = 3-state
2. Output logic:

T = Transparent—input data appears on output during Write

B = Blanked—output is blanked during Write

R = Output registers

1/0 = Input/Output option

3. Temperature range:

C = Commercial (0°C to +76°C)
M = Military (~56°C to +125°C)

All ECL 10,000 series (—30°C to +85°C)
. Commercial (0°C to +76°C)

>
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BIPOLAR MEMORY SELECTION GUIDE (cont'd)

ORGANI- OUTPUT OUTPUT | ACCESS |TEMPERATURE NO. MAX.
DEVICE ZATION | CIRCUIT' | LOGIC* |TIME[nsk| RANGEs | PACKAGE | oppins | icc ImAr
PROMs
82523 32X8 oc —_ 50 M,C F.N 16 77
825123 32X8 TS — 50 M,C F.N 16 77
10139 32X8 OE — 20 (o} F.N 16 145
825126 256X4 ocC —_ 50 M,C F.N 16 120
825129 256X4 TS — 50 M,C F.N 16 120
10149 256X4 OE — 20 C F 16 150
825114 266X8 TS —_ 60 M,C F.N 24 175
825130 512X4 oc —_ 50 M,C FN 16 140
825131 512X4 s - 50 M,C F.N 16 140
825115 512X8 s - 60 M,C F.N 24 175
825141 512X8 T8 — 60 M,C FN 24 176
512X8 TS - 45 c F.N 20 155
825137 1024X4 s - 60 M,C F.N 18 140
1024X4 T8 —_ 45 M,C F.N 18 140
82LS181 1024X8 TS —_ 175 M.C F.N 24 80
825180 1024X8 oc —_ 70 M,C F.N 24 175
825181 1024X8 TS — 70 M,C F.N 24 175
1024X8 TS - 70 M,C F.N 24 185
825183 1024X8 TS — 60 M,C FN 24 175
8252708 1024X8 TS —_ 225 M F 24 85
825185 2048X4 TS —_ 100 M,C LN 18 120
2048X4 TS - 70 M,C LN 18 120
825191 2048X8 TS — 60 M,C F.N 24 175
2048X8 TS - 80 M,C LN 24 175
*Yo be announced
NOTES
1. Output circuit:
OE = Open emitter
OC = Open collector
TS = 3-state
2. Output logic:
T=T input data app on output during Write

B = Blanked—output is blanked during Write
R = Output logic

170 = Input/output option

Temperature range:

C = Commercial (0°C to +75°C)

M = Military (—55°C to +125°C)

All ECL 10,000 series (—30°C to +85°C)

4. Commercial (0°C to +75°C)

[
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DESCRIPTION

The 10155 is a 16-bit ECL Content Address-
able Memory (CAM) organized as an array
of 8 words by 2 bits. Each cell of the array
consists of a D-type latch and an exclusive-
OR comparator, along with control logic for
reading, writing and masking.

The modes of operation possible with the
10155 are associate, masked associate,
read, write, and hybrid. Lines Y,-Y; are used
for linear word select in the read/write
mode, and are used as outputs for match/
mismatch information in the associate
mode.

In associate operation, Iy and l,contain in-
formation to be compared. Ifthe latches ata
particular Y location are in a state matching
the input data, that Y line goes low.

The Y outputs are open emitters, allowing
expansion in multiples of 2 bits by tying
additional 10155's to the Y bus lines. To
inhibit comparison of a particular bit, the
corresponding Ay or A, line is held low.

In the read mode, the state of the selected
cells appears on outputs D, and D;. In the
write mode, these outputs are transparent,
following the state of 1, and I,.

In Hybrid mode, one of the lp or I data
inputs may be associated with the Qno or
Qn1 cells respectively. If a match exists, the
corresponding Yn line(s) will go low, and can
be used to address the other half of the
memory for writing new data. Thus, it is
possible to-write |1 in Qn1 where lo matches
Qno or vice versa.

BLOCK DIAGRAM
Ay

Ay
‘(11) *(10)

MODE CONTROL

! 1

h

10155 o F,N

FEATURES PIN CONFIGURATION
¢ 12ns associate time (max.) .
e Linear address select F,N PACKAGE
* Single bit masking
* 50 () output drive veer [1] 58] veca
¢ ECL 10K compatible " Y.
e Open emitter match lines for easy bit & o
expansion v [E] [76] v
¢ 50k Q) input pulidown resistors (except v: [4] [15] 4
on Y lines) v [5] E Y,
APPLICATION > [] 3] o
e Content addressable memory systems b [T 2] 1
W 3] ] &
RECOMMENDED vee [3] ]
OPERATING VOLTAGES :
= = *F = Cerdip
* Veet1 =Veca=0v N = Plastic
® VEg = -5.2V 5%
TRUTH TABLE (POSITIVE LOGIC)

MODE AglAq| 1o |11 | W |Dg|D1| Qno | Qnt Yn
Associate! 111010 X |0 | 0| Qno | Qnt Qno@lo+ Q1@
Associate’,2| 1| 0 |1/0| X | 1 | 0 |D1| Qno | Qm Qno®lo

(masked)

Associate',2| 0| 1 | X |1/0] 1 |Do| O | Qno Qn1 Qn1@ 14

(masked)

Read3 0] 0] X | X | 1 |Do2|D+2| Qno Qn1 0 (Selected address)
Write3.4 0| 0 }10[1/0] O |lo]| 11 lo 11 0 (Selected address)
Hybrids 1101010 0 | 0| 1| Qno | l1e¥n Qno®lo
Hybrid5 0| 1}1/0]1/0] 0 [ 11 ] 0 | 1o¥n | Qn1 Qni @1y
X = Don't care
Qno = Contents of address n, Bit0(n=0to 7)
Qn1 = Contents of address n, Bit 1
NOTES
1. 1 (high) = Mismatch, 0 (low) = Match
2. Read mode: Do=Qoo® Yo+ Qio® Y1+ o e e +Qroe V7
D1=Qo1®*Yo+Qi1eYie e e+QreV7
3. In normal operation a single Y address is selected for read or write
4. Write is transparent
5. Simultaneous Associate and Write at all “Match” addresses.
LOGIC DIAGRAM (TYPICAL BIT)
T Iy A,
] o

a2

?f
z )
v, <2 BITO BIT1
3)

v, «—>]
g » 4) Y Y
z§ Yy ]
z (8 18-BIT LATCH
§§ Y, ¢—> AND COMPARATOR °1Y b _Gi a
ﬁF v, < ARRAY c T
Q
§§ Y <L”->

v, <12

14
v, <2, )
f * ? * * y Yo Y \ y
Wea, lo A A h A,
IN/OUT BUFFERS
S
) 12 (13) o °
n )
H
S{NNkES 18
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— 10155

10155 ¢ F.N
ABSOLUTE MAXIMUM RATINGS Vccr =Vec2 =0V
PARAMETER RATING UNIT
VEe Supply voltage -8 Vdc
Vin Input voltage 0 to Vee Vdc
lo Output source current 40 mAdc
Temperature Range °C
Ta Operating -30 to +85
Ty Operating junction 125
Tsta Storage -55 to +125
DC ELECTRICAL CHARACTERISTICS! Vcct =Vcc2 =0V, Vee = -5.2V, R = 500 to -2V
TEST -30°C +25°C +85°C
PARAMETER ES UNIT
CONDITIONS Min | Typ | Max| Min | Typ | Max | Min | Typ | Max
Input voltage v
ViL Low -1.890 -1.850 -1.825
ViH High -0.890 -0.810 -0.700
ViLa Low threshold -1.500 -1.475 -1.440
VIHA High threshold -1.205 -1.105 -1.035
Output voltage ) v
VoL Low - _ e | 7189 -1.675| -1.65 -1.85(-1.825 -1.615
Von  High Vik = Max, ViL=Min | 4 oq -0.89 | -0.96 -0.81| -0.89 -0.70
VoLa Low threshold -1.655 -1.63 -1.595
VoHA High threshold ViHA = Min, Vi A = Max | -1.08 -0.98 -0.91
Input current . HA
e Low A LW = V)L Min 05
M High A = Vin Max 220
LW = Vi Max 200
Y = ViH Max 50
lee Supply current Viv Max 140 mA

AC ELECTRICAL CHARACTERISTICS2 -30°C = Ta<+85°C, Vcc1 = Vecz = +2V, Ve = -3.2V, RL = 500 to ground

PARAMETER FROM TO TEST CONDITIONS LmiTs UNIT
Min3 Typ Max
Associate time ns
Tal [E4 Y+ 12
Th2 At Y+ 12
Disable time ns
To1 A- Y- 12
To2 A+ D- 7
To3 Y+ D- 13
Setup and hold time _ ns
TH1 Hold time W+ A+ 1
Ts2 Setup time A- Y- 15
TH2 Hold time W+ Yt 3
Ts3 Setup time Y+ W- 3
THa Hold time W+ 1+ 3
Tsa Setup time 12 W+ 5
Tw Write pulse width 10 ns
Access time ns
Tas Write W- D+ Tse=Tw 17
Tas Write 1+,- D+,- 13
Tas Read Y- D+ 10
Ta6 Read A- D+
NOTES

1.

and transverse air flow greater than 500 linear fpm is maintained.

16

Each ECL 10K series device has been designed to meet the dc and ac specifications after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board

Sinotics

2. Refer to dc characteristics.
3. Minimum allowed.



VOLTAGE WAVEFORMS

READ CYCLE
—-—-—’ *—Tp1
A \ f MODE SELECT
=102~
Tas ™1 —
v SELECTED Y

(ONE LINE)

Y UNSELECTED Y
(7 LINES)
Tp3z —} Tpa—

WRITE CYCLE

le— Tgp — D
A 5‘ MODE SELECT
\ \
v | ) SELECTED Y
Hi \ (ONE LINE)
— Tha
MM
1
J—

I” T H ‘!‘H !” ‘ UNSELECTED Y

(7 LINES)
—| Ts3 Tw

w S z WRITE PULSE

|t T g g4 | TH3

VALID INPUT DATA

|

- T a6

o

DATA OUT

NOTE:
Only one word is shown selected but no restriction exists i.e., any number of addresses 0 to 8 may be
written simultaneously.

ASSOCIATE CYCLE

A MODE SELECT
TA2 " MISMATCH To1
Y 7 MATCH Y OUTPUT
Ta1—> Tar—|
! INPUT DATA

Sifnetics
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10155 o F,N
MEASUREMENT CIRCUIT

ASSOCIATE TIME I TO Y (Taq)
PULSE
GENERATOR
+ +2,0V
I 0.1 SCOPE
1l 18 1 uF 20uF
i ‘Vecz  Veer :-_l; :-_E
_____ 71, W 12__________;:'&_____ A
+1.2v —1t——- JUMPER —_——g-—————1 @ wg.‘r
2 = INPUTS
_____ N — — — —
R e e -O)
wr=—==
X
| = =
10166 | SOLID CO-AX
(ALL EQUAL LENGTH)
| 1w _ 4
VEE Yy
_ O.T.f_—:@
L 3.2v
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DESCRIPTION

This family of Read/Write Random Access
Memories is ideal for use in scratch pad and
high-speed buffer memory applications.

These products are fully decoded memory
arrays with separate input and output lines.
They feature pnp inputs and 1 chip enable
line for ease of memory expansion.

During Write, the outputs of each product
assume the logic state defined in the truth
table.

The family is available in the commercial
and military temperature ranges. For the
commercial temperature range (0°C to
+75°C) specify N74S189N, N82S25N, and
for the military temperature range (-55°C to
+125°C) specify S54S189 F or W, S82S25 F
orW.

FEATURES
e Output access time:
N82S25: 50ns max
N3101A: 35ns max
N74S189: 35ns max
$545189: 50ns max
e Power dissipation: 6.25mW/bit, typ
¢ Input loading:
N grade: -100A max
S grade: -150uA max
e On-chip address decoding
e Output options:
82S25: Open collector
3101A: Open collector
54/74S189: Tri-state
e Schottky processed
® TTL compatible

82825-F,N e 3101A-F,N,W e 54/74S189-F .NW

APPLICATIONS PIN CONFIGURATION
e Scratch pad memory .
¢ Buffer memory F,N PACKAGE
® Push down stacks
* Control store A L1 7] vee
e [ 5] a,
we 3 14] a,
I E E A,
5, (5] 7] |,
n [€] 1] &,
[H E E [y
GND |8 (9] B,
*F = Cerdip
N = Plastic W = Flat Pak
TRUTH TABLE
82525 I 3101A I 54/745189
CE | WE | DIy DATA OUT
Read 0 1 X Stored Stored Stored
data data data
Write “0” 0 0 1 1 Hi-Z
Write “1” 0 0 1 1 1 Hi-Z
Disable 1 X X 1 1 Hi-Z
BLOCK DIAGRAM
wc:no | 7 ] 2
1 )| 1 ]
DECODING H"" H 1 alRs R
AL
> )| 1
(15) T T T 1
A I I 1 I
(i) | | | |
" (13 ‘ I : :
| |
N | | I |
&, 1 1 1 1
W?: o > = — 4 >—l =
CHIP ENABLE 1 1 1 }
READ/WRITE
we
BIT1 BIT2 BIT3 - BIT4
44)T (S)I (G)T (T)I (10)T (9)T (mT (11)I
L D, I D; Iy D, 1 D
Vee = (16) T
GND = 8 DATA IN AND OUT
() = Pin number

SinOtics
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82S25-F,N,W e 3101A-F.NW e 54/745189-F N,.W

AC ELECTRICAL CHARACTERISTICS Ri=2700, Rz = 6000, CL = 30pF, See ac test load
N grade: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S grade: -55°C < Ta < +125°C, 4.75V < Vcc < 5.25V

N82S825 $82S25 N3101A, $545189
PARAMETER TO FROM N745189 UNIT
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max

Access time ns

TAA Address 50 60 35 50

Tce Chip enable 35 35 17 25

Tco Disable time Output Chip 35 35 17 40 ns

enable
Twp Response time Output Write 25 30 25 50 ns
enable

Twr Write recovery time 50 60 35 40 | ns
Setup and hold time ns

Twsa  Setup time Write 5 10 0 0

TwHA  Hold time enable Address 5 10 0 10

Twsp  Setup time Write Data in 30 30 25 30

TwHp  Hold time enable 5 10 0 10

Twsc  Setup time Write CE 0 0 0 0

Twhc  Hold time enable 5 5 0 0
Pulse width ns

Twep Write enable5 30 30 25 30

NOTES

1.

NO O A WN

All voltage measurements are referenced to the ground terminal. Terminals not specifically refer-
enced are left electrically open.

TEST LOAD CIRCUIT

. Output sink current is supplied through a resistor to Vcc.
. All sense outputs in low state.
. To guarantee a Write into the slowest bit.

. Positive current is defined as into the terminal referenced.
. Positive logic definition: high ~ +5.0V, low = GND.

. Test each input one at a time.

VOLTAGE WAVEFORM

PULSE
GENERATOR

w50V 1k

1

PULSE
GENERATOR

PULSE
GENERATOR

LOADING CONDITION

Vee

]|

Vee

Ao A, A; Ay

— Iy

p—b

(INCLUDES JIG AND SCOPE CAPACITANCE)

+5.0V

20
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INPUT PULSES

ALL INPUT PULSES
43,0V — = — —

ov

Measurements: All circuit delays are measured at the
+1.5V level of inputs and output.




ABSOLUTE MAXIMUM RATINGS

82525-F,N,W o 3101A-F,N ® 54/745189-F,N,W

PARAMETER! RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voitage Vdc
VoH High +5.5
Temperature range °C
Ta Operating
N grade 0to +75
S grade -55 to +125
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS

N grade: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V

S grade: 55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N GRADE S GRADE
ARAMETER7 TEST CONDITIONSS®
P ME ° Min Typ Max Min | Typ Max UNIT
Input voltage v
Vi Low? Vce = Min .85 .80
ViH High? Vce = Max 2.0 2.0
Vic Clamp17 hn = -12mA, Vce = Min -1.5 -1.5
Output voltage CE = Low \
VoL Low23.1 lout = 16mA, Vcc = Min 0.45 05
VoH High (54/74S5189)1 lout = 2mA 24 24
Input current MA
m Low VIN = 0.45V -100 -160
hH High VIN = 6.5V 10 25
Output current
loLk Leakage CE = high, Vout =5.5V, Vcc =Min 100 100 | uA
los Short circuit (54/745189) CE = Low Vout = OV -100 | -30 ‘+’°° mA
lo(oFF)  Hi-Z (54/745189) 2.4 = Vout = 0.4V 150 50 | uA
Icc Supply current3 mA
82525 105 120
3101A 105 120
54/745189 110 110
Capacitance Vce = 5.0V pF
Cin Input VIN = 2.0V 5 5
Cour Output Vour = 2.0V, CE = high 8 8
sinetics 21
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TIMING DIAGRAMS

82525-F,N,W e 3101A-F.N.W e 54/745189-F. N.W

READ CYCLE
3
ADDRESS Y 1.5V
"0" STORED Von
By t‘_ﬂ “* STORED .
oL
—] TAA

Address Access Time
82825, 3101A

v
CE 1.5V {I.SV
ov
TCE —s| Tcp |
— —— ——— o——— VOH
bn in.sv 1.5V
VoL

Chip Enable/Disable Times
Open Collector

54/74S189
-3
15 ¥ ov
3 Tce E —»| Tcp I-— Vou
VoL
Chip Enable/Disable Times
Tri-State

2 =

WRITE CYCLE

+3
ADDRESS va 1.5V

ov

| Twsp TwHA
___._——_,.\ - r—————&‘.‘
N 1.5v 1.5V
——-—-———————o—-.———-/ ov
Twsc —| < TWHD —>|

+3
CE 1.5V 15V

ov

Twsa Twe TwHC ——I

+3
WE —\Rtsv 7(1.sv

ov

82625, 3101A

VOH
— HI-Z(54/3745189)
DN

Vou
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DESCRIPTION

The 82821 is ideally suited for high speed
buffers and as the memory element in high
speed accumulators.

Words are selected through a 5-input de-
coder when the chip enable input, CE is at
logic high. WS and WS+ are the write select
inputs for the bit 0 and bit 1 of the word
selected. WE is the write control input.
When WSN and WE are both at logic low
data on the Dlpand DI data lines are written
into the addressed word. The read function
is enabled when either WSy or WE is at logic
high.

An internal latch provides the Write-While-
Read capability. When the latch control line
(strobe) is logic high and data is being read
from the 82S21, the latch is effectively
bypassed. The data at the output will be that
of the addressed word. When strobe goes
from a logic high to logic low, the outputs
are latched and will remain latched regard-
less of the state of any other address or
" control line. When strobe goes from low to
high, the outputs unlatch and will assume
the contents of the present address word.

FEATURES

® Address access time: 50ns max
® Write cycle time:
Transparent mode: 45ns max
Latched mode: 60ns max
Power dissipation: 7.5mW/bit typ
32mA output sink capability
On-chip output latches
Bit masking control lines
Write-While-Read function
Non-inverting open collector outputs
TTL compatible

APPLICATIONS

82S21-F,N

PIN CONFIGURATION

e Scratch pad memory
e Buffer memory F.N PACKAGE
e Accumulator register
¢ Control store we 0] 76] vee
ws, 2] 5] ws,
o1, [3] [74] o1,
a 2] i3] A,
ce[5] [12] A,
sTRoBE [6 | [11] A,
00, [7] [10] A,
GND E 5] oo,
*F = Cerdip
N = Plastic
TRUTH TABLE
CE | WE |WSo| WS 1| STROBE MODE OUTPUTS
X| X ]| X X 0 Output hold DON =(Am) atlast CE=high
0 X | X X 0 Disabled DOnN = high
1 1 X X 1 or | | Read (transparent/latched) DON = (An)
1]10]| 1] 1| 1orl |Readtransparent/latched) SUN =AM
110 0 0 0 Write data DON = (Am) at last strobe =1
110 0 0 1 Write data DOn =Din
1 0 0 1 X Write data into bit 0 only If strobe = low:
DON = (Am) at last strobe =1
110 1 0 X Write data into bit 1 only If strobe = high:
DON=DIn or(Am) as per WSn
( ) = Contents of

|

High to low transition

ABSOLUTE MAXIMUM RATINGS

PARAMETER!? RATING UNIT
Vece Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
VoH Output voltage +5.5 Vdc
LY Input current +30 mA
lout Output current +100 mA
Temperature range °C
Ta Operating 0to +75
Tsta Storage -65 to +150
Sinotics 23
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82S21-F,N
LOGIC DIAGRAM
WORD 31
S = aa I
) ce {> e
1 I [
(6) STROBE
Vee 16)
GND = @
¢ ) = Pin number moo., (9)00‘
DC ELECTRICAL CHARACTERISTICS 0°C<Ta<75°C,4.75V < Vcc < 5.25V
LIMITS
PARAMETER' TEST CONDITIONS UNIT
Min Typ Max

Input voltage Vv
ViL Low1 Vce = 4.75V 0.85
ViH High1 Vce =5.25V 2
Vic Clamp1.2 Vee = 4.75V, IN = -18mA -1.2

Output voltage Vv
VoL Low13 Vce = 4.75V, loL = 32mA 0.45

Input current
i Low Vin = 0.45V -1.6 mA
hH High ViN = 5.5V 25 uA

Output current Vee = 5.25V uA
loLk Leakage* Vout = 5.25V 40
Icc Ve supply currents Vce = 5.25V 130 mA

Capacitance Vce = 5.0V pF
CIN Input ViN = 2.0V 5
Court Output Vourt = 2.0V 8

24
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82S21-F,N

AC ELECTRICAL CHARACTERISTICS 0°C<Ta<+75°C, 4.75V < Voc < 5.25V, R1 = 1500, R2 =600(), CL = 30pF

LIMITS
PARAMETER TO FROM TEST CONDITIONS UNIT
Min Typ Max
Access time ns
Taa Address Output Address 50
tched or t t
Tce  Chip enable Output | Chip enable | L3tehed or transparent read 50
Disable time ns
Tco Chip enable Output Chip enable Latched or transparent read 50
Setup and hold time ns
Twsa  Setup time Write Address Latched or transparent write 5
TwHA Hold time 5
Twsp Setup time . . . 25
t
Twho Hold time Write Data in Latched or transparent write 5
Twsc Setup time . . 15
Twhe  Hold time Write CE Latched or transparent write 5
Tces' Setup time . 50
Toen  Hold time Strobe Chip enable Latched read 5
TapH Hold time Output Address Latched read 5
Pulse width ns
Tsw Strobe Latched read 30
Twp  Write inputs Latched or transparent write 25
Latch time ns
Tstr Read strobe Strobe Address Latched read 50
Tsww  Write strobe Strobe Write Latched write 40
Tirw  WWR strobe Write Strobe Write while read 10
Delatch time ns
ToL Strobe Output Strobe Latched read 25
Twp Valid time Output Write Latched or transparent write 40 ns

NOTES

through a resistor to Vcc.

1. Ali voitage values are with respect to network ground terminal
2. Test each input one at a time.
3. Measured with a logic low stored. Output sink current is supplied

MEMORY TIMING
DEFINITIONS

Tce

Tcop

TaA

Twsc

TwHC

Twsa

TwHA

TwsD

Delay between beginning of Chip
Enable high (with Address valid)
and when Data Output becomes
valid.

Delay between when Chip Enable
becomes low and Data Output is
in high state.

Delay between beginning of valid
Address (with Chip Enable high)
and when Data Output becomes
valid.

Required delay between begin-
ning of valid Chip Enable and
beginning of Write Enable pulse.
Required delay between end of
Write Enable pulse and end of
Chip Enable.

Required delay between begin-
ning of valid Address and begin-
ning of Write Enable pulse.
Required delay between end of
Write Enable pulse and end of
valid Address.

Required delay between begin-

TwHD

Twep

Twp

Tces

TceH

TsLR

Tsw

TADH

4. Measured with V| applied to CE, and ViH to strobe.
5. lcc is measured with all inputs at 4.5V, and the outputs open.

ning of valid Data Input and end of
Write Enable pulse.

Required delay between end of
Write Enable pulse and end of
valid Input Data.

Width of Write Enable pulse.
Delay between beginning of Write
Enable pulse and when Data
Output reflects the contents of the
Data Input.

Minimum aelay between leading
edge of Chip Enable and trailing
edge of Strobe, for latching valid
output data.

Required delay between trailing
edge of Strobe and end of Chip
Enable, for latching valid output
data.

Minimum delay between Address
valid time and trailing edge of
Strobe, for latching valid output
data.

Minimum width of Strobe puise
required to update contents of
output data latches.

Required delay between trailing
edge of Strobe and end of valid

Sinotics

ToL

TLRW

TsLw

Address.

Delay between leading edge of
Strobe and when output data
latches are released.

Minimum delay required between
trailing edge of Strobe and lead-
ing edges of Write Enable or Write
Select for latching old output data
(being read) while new data is
being written (at the same ad-
dress).

Minimum delay between leading
edge of Write Enable or Write
Select and trailing edge of Strobe
for latching data being written in
output data latches.

N
(L)

I ©°C\AR MEMORY



82S821-F,N

TEST LOAD CIRCUIT VOLTAGE WAVEFORM

INPUT PULSES
Vee
13

PULSE
GENERATOR |
Vee
510
— ?

+50V 1K rre ~ s
! - Dl
\ P ol
I
= +5.0V
5O, p—
Ry
PULSE
GENERATOR  [—© . pur
WE ) Measurements: All circuit delays are measured at the
i +1.5V level of inputs and outputs.
= ws, R, cL
Do‘ . I
w8 < =
0552:25051 0. ' (INCLUDES JIG &
\o———-> STROBE SCOPE CAPACITANCE)
PULSE -
GENERATOR [ ©
O———]| ce
i GND
=+ =

TIMING DIAGRAMS

TRANSPARENT READ

+3v
STROBE —/ ov
+3V

thv .

ov

X 1
L.sv 1.5V Y
CE } ‘\-——--—---—- ov
Vo
DON
VoL

Output Latches Not Used
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TIMING DIAGRAMS (Cont'd)

LATCHED READ

1.5v
cE
Tces Teo
e T
jltsv 1.5v\ ‘ ADH 15V
STROBE Tow
TsLR oy ToL

i, S

TaA

Output Latches Used

7 1.5V

TRANSPARENT WRITE

STROBE

1.sv7 F—TwHA—]

Twsc Twe
E 1.5v
[ Twsa— TwsD——=1*TwHD*]
o
Din 15V 1.5V
g

Twp
.....

\

Output Latches Not Used

LR~

ov

sinotics
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TIMING DIAGRAMS (Cont'd)

LATCHED WRITE

+3v
ADDRESS x 15V 1.st
ov
+av
CE __i‘.sv 1.5V
Twsc Twe' WHC ov
_..__\ +av
WSn WE 1.5V 1,5\7‘.""“’_.
fe——T wsa—1 ov
WSO sav
DIy 1.5V 1.5V
TsLw o
+3v
STROBE {1 sV 1.sv) £ aoH~]
e | S
T"U
VoH
Vou
Output Latches Used
WRITE-WHILE-READ
+3v
ADDR ov

<3V

+3v

ov

+3v

ov

3V

ov

VoH

DATA FROM PRECEDING LATCHED READ CYCLE

Vou
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TYPICAL APPLICATION

82S21-F,N

BASIC 8-BIT FULLY BUFFERED ACCUMULATOR

can be performed in 70ns, typically, starting from data stored in the 82S21's.

By use of the control lines Sp and S1 data is loaded into the "A” register through inputs Dx or from the
outputs of the 74181's (Ex) to the 82S33's and stored in the 82S21's organized as a 32X8 RAM register.
Data is loaded directly into the “B" register. With this arrangement, the function A+B — A(A plus B into A)

Do L/(a 4] 4
//() //() //() //(0)
LOAD Dy7 Eey
CONTROL
Eos y
S So
s 748157 s, 748157
L | .
"B REGISTER 82521 82821 “A" REGISTER 82s21 82s21
D,
] | 82521
| —
|
| =
i 82521
"8" REGISTER ®, -
INPUT DATA 7 —>1 1
|
| =
82521
I =™
|
I ]
| 82521
2 L] y) ) AAARA
B, Ag S, A B; A; B; A, B, A, Bs A; Bg A B, A,
74181 Co ClN 74181
A A @
Eos [ %)

sifnotics
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DESCRIPTION

The 54/74S301 is a read/write memory array
which features an open collector output for
optimization of word expansion in bused
organizations. Memory expansion is further
enhanced by full on-chip address decoding,
3 chip enable inputs and pnp input transis-
tors, which reduces input loading to 25uA
for a high level and -250uA (S54S301) or
' -250uA (N74S301) for a low level.

The additional feature of output blanking
during Write (Do terminal “H") permits Do
and DN terminals to share a common 1/0
line to reduce system interconnections.
These devices have fast read access and
write cycle times, and thus are ideally suited
in high speed memory applications such as
cache, buffers, scratch pads, writable con-
trol stores, etc.

The 54/74S301 is available in both the com-
mercial and military temperature ranges.
The commercial temperature range (0°C to
+75°C) is specified as N74S301, F or N, and
the military temperature range(—55°C to
+125°C) is specified as S54S301, F only.

30

FEATURES

54/74S301-FN

PIN CONFIGURATION

Address access time:
N74$301: 50ns max
$548301: 70ns max

Write cycle time:

N74S301: 50ns max
§545301: 60ns max

Power dissipation : 1.5mW/bit typ

Input loading:

N74S301: -100.A max
§545301: -250.A max

Output blanking during Write

On-chip address decoding

Output option:
54/74S301: Open collector

Schottky clamped

TTL compatible

APPLICATIONS

Buffer memory
Writable control store
Memory mapping
Push down stack
Scratch pad

TRUTH TABLE

. *F= Cerdip
N = Plastic

a0
~[2]
& 5]
&[]
e 5]
5[]
A [T
ano [B]

F,N PACKAGE*

18] vee
i3] a,
Eom
[17] we
o
[10] a
5] &

MODE

Dout

DN

54/74S301

Read 0 1

Stored
Data

Write “0” 0 0
Write “1” 0 0

1

1
1

Disabled 1 X

X

1

*“0" = Ali CE inputs low; “1" = One or more CE inputs high.

X = Don't care.

BLOCK DIAGRAM

DI
WRITE AMPLIFIERS
DI

An,

) ‘An
AD-

() _| oress

BUFFER

1:16
Y oecor

16 X 16
MATRIX

A, AD-
(9) | DRESS
BUFFER |

An, An

1:16
(Y) DECODER

DATA
INPUT
BUFFER

je—Q DI
13

|e—O0 WE

(12)

CE2
CE3
(5)

| ouTPUT
BUFFER

}—=0 00
()
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
Vout High (564/74S301) +5.5
Temperature range °C
Ta Operating
N74S301 0 to +70
S54S301 -55 to +125
TstG Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS N74S301: 0°C<Ta < +70°C, 4.75V < Vcc < 5.25V
$545301: -55°C < Ta < +125°C, 4.5V < Vcg < 5.5V

54/74S301-F,N

PARAMETER TEST CONDITIONS N748301 8545301 UNIT
Min | Typ Max Min | Typ Max

Input voltage \
ViL Low? Vce = Min 0.85 0.8
ViH High? Vce = Max 2.0 2.0
Vic Clamp'? Vee = Min, IIN = -18mA -1.2 -1.2

Output voltage Vce = Min \Y
VoL Low'3 loL = 16mA 0.45 0.50

Input current? Vcec = Max
Iy At VIN Max VIN = 5.5V 1 1 mA
i Low ViL = 0.45V -100 -250 KA
I8 High ViH = 2.7V 25 25 LA

Output current
loLk Leakage4 VIH = 2V, Vo = 5.5V 40 50 uA
lcc Vce supply current® Vce= Max 130 130 mA

Vce = Max, Ta = +125°C 99

Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8

Sinotics
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AC ELECTRICAL CHARACTERISTICS

(Cont'd) R = 2701}, CL = 15pF, See ac test load

N745301: 0°C < Ta < +70°C, 4.75V < Vge < 5.25V
§548301: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

54/74S301-FN

N74S301 $545301
PARAMETERS T FROM TEST CONDITIONS UNIT
° ° Min | Typ | Max | Min | Typ | Max
Access time BD.E ns
tPLH Low to high
tPHL High to low Address
tPLH Low to high Address RL1=270Q, RL2=1kQ 50 70
Enable time ns
tzL Low CDF.G . i
7 High CD.F.G Output Chip enable
tPHL High to low C.D.E Output Chip enable | RL1=270(, RL2=1k{) 35 45
Disable time ns
tLz Low CDF.G .
thz High CO.F.G Output Chip enable CL=5pF
tPLH Low to high CD.E Chip enable . _ 20 30
tPHL High to low C.D.E Output Write enable | 1172700 Ria=1kQ 30 40
tLz Low D.G .
thz High D.G Output Write enable CL=5pF
Sense recovery time ns
tzL Low D.F
tzH High D.F
tsr Sense D 40 50
Pulse widthH ns
tw Write enable
RL1=270Q), RL2=1k(} 40 50
Setup and ns
| hold time D
ts Setup time Write enable Address
tH Hold time Address Write enable
ts Setup time Write enable Address - _ 0 0
th Hold time Address | Write enable | FL1=2700 RLa=1k 10
ts Setup time Write enable Data
tH Hold time Data Write enable
ts Setup time Write enable Data RL1=2700), Rio=1k} | 40 50
tH Hold time Data Write enable 10 10
ts Setup time Write enable | Chip enable
tH Hold time Chip enable | Write enable
ts Setup time Write enable | Chip enable Ry 1= _ 0 0
th Hold time Chip enable | Write enable | -'-2/ 0 RLe=tkid | g 0
NOTES

w N

is supplied through a resistor to Vcc.

4. Measured with Viy applied to CE1, CE2 and CE3.

5. Icc is measured with the write enable and memory
enable inputs grounded, all other inputs at 4.5V, and the
output open

6. See timing diagram notes.

32

. All voltage values are with respect to network ground
terminal.

. Test each input one at a time.

. Measured with a logic high stored. Output sink current
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‘IMING DIAGRAMS

54/74S301-F,N

TEST LOAD CIRCUITS

READ CYCLE

ADDRESS
INPUTS
(See Note B) _

v

1.5v

P L'\

QUTPUT
($1 and S2 CLOSED) 1.5v

Access Time From Address

CEqa3

(See Note C)
%\1.5V J

<+ 'PHL
QUTPUT
(See Note A) 15V
VOLTAGE WAVEFORM 1 < tzL
(S1 CLOSED. S2 OPEN. swmmemm—
See Note A) 1.5V

-tz —

1.5V
VOLTAGE WAVEFORM 2
(S1 OPEN, S2 CLOSED.
See Note A)

Chip Enable and Disable Time

WRITE CYCLE

— tg |~— —] ty —
ADDRESS ,Tsv——.-.»—__.___-._—--\ . av
INPUTS __
f

DATA _*Tsv— 7
INPUTS —
e ts
CEiza
1.5v

ouTPUT
(See Note A)

VOLTAGE WAVEFORM 1
(S1 CLOSED. S2 OPEN.
See Note A)

VOLTAGE WAVEFORM 2
($1 OPEN. $2 CLOSED.
See Note A)

NOTES

A. Waveform 1 is for the output with internal conditions such that the output is low except when disabled.
Waveform 2 is for the output with internal conditions such that the output is high except when
disabled.

B. When measuring delay times from address inputs, the chip enable inputs are low and the write enable
input is high.

C. When measuring delay times from chip enable inputs, the address inputs are steady-state and the
write enable input is high.

D. Input waveforms are supplied by pulse generators having the following characteristics: tr<2.5ns, t<
2.5ns, PRR < 1MHz, and Zout = 50().

E. tpLn propagation delay time, low-to-high level output, teHL propagation delay time, high-to-low level
output.

F. tzu propagation delay time, Hi-Z to high level output, tzi propagation delay time, Hi-Z to low level
output.

G. Tz propagation delay time, high fevel to Hi-Z output, tLz propagation delay time, low level to Hi-Z
output.

H. Minimum required to guarantee a Write into the slowest bit.

SinehiEs

54/745200/201

TEST
POINT

FROM OUTPUT o I
UNDER TEST

-

CL includes probe and jig capacitance.
All diodes are 1N3064

54/74S301

Vee

o}
Riy
FROM OUTPUT
UNDER TEST

CL includes probe and jig capacitance.
All diodes are 1N3064

33

=
o
=
W
=
=
s
o
&
=




—

82S16-F,NF

DESCRIPTION APPLICATIONS PIN CONFIGURATION
The 82516 is a read/write memory array e Buffer memory .
which features tri-state output foroptimiza- e Writable control store F,N PACKAGE
lion of word expansion in bused organiza- e Memory mapping

tions. Memory expansion is further en- e Push down stack a [0 76] vee
hanced by full on-chip address decoding,3 e Scratch pad A E 5] A
chip enable inputs and pnp input transistors & 3] ] A

- which reduce input loading to 25uA for a -
high level, and —100uA for a low level. c& [1] 73] Oin

. ) . . < 5] [12] we

During Write operation, the logical state of _
the output of both devices follows the com- o, [6] [11] A,
plement of the data input being written. This A 7] 10] A
feature allows faster execution of Write- GND [ 5] A
Read cycles, enhancing the performance of
systems utilizing indirect addressing . *F =Cerdip R = Flat Pak
modes, and/or requiring immediate verifi- N = Plastic

cation following a Write cycle.

The device has a fast read access and write

cycle time, and thusis ideally suitedinhigh- TRUTH TABLE
speed memory applications such as cache,

buffers, scratch pads, writable control — — DouTt
i MODE CE* WE D

stores, etc. IN 82516

The 82S16 is available in the commercial

temperature range (0°C to +75°C) and are Aead E 0 1 X S%i—d

specified as N82516, F or N. The 82516 is ) -

also available in the military temperature Write "o 0 0 0 1

range (-55°C to +125°C) and is specified as Write "1" 0 0 1 0

S$82S16. Diasabled 1 X X High-Z

FEATURES *"Q" = All CE inputs low; “1" = one or more CE inputs high.

¢ Address access time: X = Don' care.

N82S16: 50ns max
$82S516: 70ns max BLOCK DIAGRAM

Write cycle time:
N82S16: 40ns max
$82816: 55ns max = T oI

Power dissipation: 1.5mW/bit typ O | BUFFER

Input loading:

N82S16: —100.A A
$82S16: —250u.A A; O—n] An, |

1

|

|

1

|

1

1

Output follows complement of data input A10—={ ADD. 116

during Write (Non-blanked output) A, O—s={ BUFFER e en
® On-chip address decoding As
e Schottky clamped

® TTL compatible 2

H

16x16
le—————0
MATRIX R/W

0 0 (2]
A8 A

outPUT s
BUFFER 0po

A, O—=]
A;O—a{ ADD-

RESS 1:16
AsO—e=1 BUFFER (Y) DECODER
Ay Ol
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +;75 z:g
VIN Input voltage +5‘5 vde
Output voltage ’
Vo Off-state
Temperature range oc
Ta Operating
N82S16 0 to+75
S$82516 -55 to+ 125
Tstg Storage -85 to +150

J)C ELECTRICAL CHARACTERISTICS N82516:0°C < Ta < +75°C, 4.75V = Vce = 5.25V
$82516: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

82516-F.N,R

N82S16- $82816
PARAMETER TEST CONDITIONS
Min Typ | Max Min Typ Max UNIT
Input voltage? v
ViH High Vce = Max 2.0 2.0
ViL Low Vce = Min 0.85 0.8
Vic Clamp?2 Vce = Min, N = -12mA -15 -1.5
Output voltage? Vce= Min Y
VoH High3 loH = -3.2mA 2.6 24
Vo Low4 loL = 16mA 0.45 05
Input current? Vce = Max UA
H High ViN = 5.5V 25 25
[ Low ViN = 0.45V -100 -250
Output current
lo(oFF)  Hi-Z state5 CE1,2,3 = High,Vourt = 5.5V 40 50 UA
CE1.2.3 = High, VouTt = 0.45V -40 -50
los Short-circuit3,6 CE=1,23= Low, -20 -70 -20 -70 mA
Ve = Max, Vo = OV
lcc Vcc supply current? Vce = Max 115 120 mA
Capacitance CE1,2,3 = High, Vcc = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8
sifntics 35
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AC ELECTRICAL CHARACTERISTICS R1=2700, Rz = 6000, CL = 30pF
N82S16: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
882516: -55°C < Ta < +125°C, 4.5V < Vo < 5.5V

82816-F\N,F

N82S16 $82S16
PARAMETER TO FROM UNIT|
Min | Typ | Max | Min | Typ | Max
Access time ns
Taa Address 50 70
Tce Chip enable 40 40
Tco Disable time Output Chip enable 40 40 ns
Twb Valid time Output Write enable 40 55 ns
Setup and hold time ns
Twsa Setup time . 20 20
. ri nabl
Twria  Hold time Write enable | - Address 5 20
Twsb Setup time . . 40 50
TwHD Hold time Write enable Data in 5 10
Twsc Setup time . — 10 10
Twic  Hold time Write enable CE 5 10
Pulse width ns
Twe Write enable8 30 40
NOTES
1. All voltage values are with respect to network ground terminal.
2. Test each input one at the time. — _
3. Measured with a logic low stored and ViL applied to CEj, CE2 and CEga.
4. Measured with a logic high stored. _(_)i\put sink current is supplied through a resistor to Vcc.
5. Measured with Vin applied to CE1, CE2 and CE3
6. Duration of the short-circuit should not exceed 1 second.
7. lcc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V,
and the output open.
8. Minimum required to guarantee a Write into the slowest bit.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM

Vce
1K

LOADING CONDITION

-—
PULSE [ —
GENERATOR v, N
e 'l cc
+6.0vV 1K 1 Y ?
3 WA AR A Voo
\;——, As v,
—iA, ¢cc
1 -
- R,
-
PULSE °
—0 DUT |
GENERATOR o WE
1 R, CL
L (CAPACITANCE INCLUDING
- DN SCOPE AND JIG)
PULSE l—o - —
GENERATOR CE.... -
j_\’_"" " GND
= =
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INPUT PULSES

ALL INPUT PULSES
v —

Measurements: All circuit delays are measured at the
+1.5V level of inputs and output.




TIMING DIAGRAMS

READ CYCLE

ADDRESS x‘ .5V

“0" STORED

ov

VoH
Do 1.6V
"1 STORED VoL
ls-TAA
Address Access Time
3v
1.6V 1.5V
CHIP ENABLE 2 o
Tce ee-TCD -]
J— H-Z g Wz Vo
So )L.____
VoL
Chip Enable/Disable Times
WRITE CYCLE
+3
ADDRESS XLSV 1.5V
= ov
1 TWSD WH
\ o +3
o 1.6V 1.5V
~ “y - ov
|- TwsC ] le TWHD:
ee———— ‘3
CHIP ENABLE 1.6V ]£1.5V
ov
[T WS A——tof et——T WP —t - T WHC
+3
WRITE ENABLE !\tsv ; 1.5V
ov
"Tﬂi »
v
- oH
v 1.5V D
Do h IN Vor

Sifnotics

82S516-F,N,R

MEMORY TIMING DEFINITIONS

Tce

Tcop

Taa

Twsc

TwHD

Twp

Twsa

TwsD

Two

TwHC

TwHA

Delay between beginning of Chip
Enable low (with Address valid)
and when Data Output becomes
valid.

Delay between when Chip Enable
becomes high and Data Output is
in off state.

Delay between beginning of valid
Address (with Chip Enable low)
and when Data Output becomes
valid.

Required delay between begin-
ning of valid Chip Enable and
beginning of Write Enable pulse.

Required delay between end of
Write Enable pulse and end of
valid Input Data.

Width of Write Enable pulse.

Required delay between begin-
ning of valid Address and begin-
ning of Write Enable pulse.
Required deiay between begin-
ning of valid Data Inputand end of
Write Enable pulse.

Delay between beginning of Write
Enable pulse and when Data Out-
put reflects complement of Data
Input.

Required delay between end of
Write Enable pulse and end of
Chip Enable.

Required delay between end of
Write Enable pulse and end of
valid Address.
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82809 * 82519 F,I,N,F

DESCRIPTION APPLICATIONS : PIN CONFIGURATION
The organization of this device allows byte e Buffer memory
storage of data, including parity. Where par- @ Control register R,F,ILN PACKAGE*
ity is not monitored, the ninth bit canbe used @ FIFO memory
as a tag or status indicator for each word  ® Pugh down stack A [T 28] Voo
stored. Ideal for scratch-pad, push-down e Scratch pad A [Z] [27] A
stacks, buffer memories, a‘nd other internal A E 76] A
memory applications in which cost and per-
formance requirements dictate a wide data o [4] Z5] 4
path in favor of word depth. L 5] 23] 0,
The 82509/ 19 features open collector out- €] 23] o.
puts, chip enable input, and a very low cur- u[7] [22] 0.
rent pnp input structure to enhance memory 1 2] [21] o,
expansion. i w 5] 73] o.
During Write operation, the 82S19 output Nm mEs
goestoa “1". v [0 5] o,
The 82S09/ 19 is available in the commer- u [Z] 7] o,
cial and military temperature ranges. For the w5 o
commercial temperature ranges (0°C to We 6] .
+75°C) specify N82S09/ 19, F or N and for . GND |14 [15] ce
the military temperature range (—55°C to F = Cerdip | = Ceramic
+125°C) specify S82S09/191, Ror F. N = Plastic R = Flat Pak
FEATURES TRUTH TABLE
® Address access time: —
N82S09: 45ns max MODE CE WE In On
$82509: 80ns max 82s09 |  s2s19
N82S19: 35ns max :
$82S19: 55ns max Re.ad o 0 1 X Complement of data stored
© Write cycle time: Write “0 o 0 Y 1 1
N82S09/19: 45ns max Write “1” 0 0 1 0 1
$82S09: 75ns max Disabled 1 X X 1 1
$82S19: 55ns max X = Domton :
Ll re
® Power dissipation: 1.3mW/bit typ
© Input loading:
N82S09/19: —100u:A max BLOCK DIAGRAM
$82S09/19: —150uA max
® On-chip address decoding
® Schottky clamped
® Fully TTL compatible [ — 0,
® 82S09 Output Is Non-Blanked During A | § g'
Write NP o I s o
® 82S19 Output is Blanked During Write A, 0—»| ADDRESS :> eids | ! Jexse | 5 —o..
A; O— | g }—o
A, O0—s] | 3 b—o.
| o
| — o,
" i
I————— 36
:: Z ! 9:36 MUX I::> SAES:LE
1, O~
ho L e 9
1; O —
::z BURFER :>| WRITE AMPL l-— oo fe—o we
Is O
I O )
I, O
lh O &
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\BSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 vdc
VIN Input voltage +5.5 Vdc
Output voltage Vde
VoH High +5.5
Ta Temperature range °C
Operating
N82S09/19 Oto +75
$82S09/19 —55 to +125
TSTG Storage —65 to +150

82509 » 82819 F,I,N,R

)C ELECTRICAL CHARACTERISTICS1,7 N82S09/19: 0°C < Tp < +75°C, 4.75V < Vgg =< 5.25V
$82S09/19: —=55°C < Tp < +125°C, 4.75V < Vg =< 5.25V

N82S09/19 $82S09/19
1
PARAMETER TEST CONDITIONS Min Typ Max Min Typ Max UNIT

Input voltage v
ViL Low Vce = Min .85 .80
ViH High Vce = Max 2.0 2.2
vic Clamp2 Vee = Min, IN = —12mA ~15 -15

Output voltage Vv
VoL Low3 Ve = Min, 0.5 0.5

loL = 8.0mA

Input current nA
T8 Low VIN = 0.45V =100 -150
WH High VIN = 5.5V 25 40

Output current KA
loLk Leakage* Vgg = Max, Vout = 5.6V 40 60
Icc Ve supply current® Vce = Max 190 200 mA

Capacitance Vge = 5.0V pF
CiIN Input VIN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8
efer to notes on next page.
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82809 * 82S19 F,|,N,R

AC ELECTRICAL CHARACTERISTICS? R =600%, Ry = 9002, C| = 30pF, for 82509
Ry = 510Q, Ry = 7502, C_ = 30pF, for 82519
N82519: 0° < Tp < +75°C, 4.76V < Vg =< 5.26V
$82519: —55°C < Tp < +125°C, 4.756V < Vg < 5.25V

N82S09 $82509 N82S19 J §82S19
PARAMETER To FROM Min |Typ [Max Min |Typ [Max{Min Ty;;IMax]MIn Typ [Max UNIT
Access time ns
TAA Address 45 80 35 60
Tce Chip enable 30 50 25 40
Tcp Disable time Output Chip enable 30 50 25 35| ns
TwD Valid time Output Write enable 50 80 25 50| ns
TwWR Write recovery time Output Write enable 25 50
Setup and hold time ns
Twsa Setup time Write enable | Address 5 10 5 10
TwWHA Hold time 5 20 5 10
Twsp Setup time Write enable Data in 35 50 30 45
TwHD Hold time 5 5 5 5
Twsc Setup time Write enable CE 5 10 5 10
TwHC Hold time 5 10 8 10
Pulse width ns
Twp Write enable® 35 50 35 50
NOTES
1. All voltage values are with P to k ground te:
2. Test each input one at a time.
3. Measured with the logic low stored. Output sink current is supplied through a resistor
to Ve .
4. Measured with Vy; applied to CE.
5. Icc is measured with the write enable and chip enable input grounded, all other inputs
at 4.5V, and the outputs open.
6. M quired to g a Write into the slowest bit.
7. The op ing i P ranges are guaranteed with transverse air flow
exceeding 400 linear feet per minute and a 2-minute warm-up.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
LOADING CONDITION INPUT PULSES

PULSE
GENERATOR

All resistors values are typical and in ohms

Vee
+6.0V 1K VY
. cc
\)———— 5.0V
J:: Ry
PULSE out (4
GENERATOR "°\c WE N
1 " T
— {CAPACITANCE INCLUDING
= 'n SCOPE AND JIG)
suLSE -
GENERATOR [0\ P =
_T_ | GND

ALL INPUT PULSES
3OV -

ov
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FMING DIAGRAMS

READ CYCLE
+3
ADDRESS jrsv
ov
“0" STORED
Vee
on 15V
“1" STORED
Vou
le—Tan

Address Access Time

av
CHiP ENABLE

ov

——————————————————— 4 vee
On *1,“ 1.5V

Voi

Chip Enable/Disable Times

WRITE CYCLE/82S19

+3
ADDRESS Xlsv %1.5V

ov

Twsp TWHA |+=—

[ ————— 3

s
1.5V 1.6V
| VAN S ov
| — Twsc —| —o| TwHD |=— N
_,—-—— 3
1.5v 7 1.5V

ov
[~ Twsa Twe TwHc—>

CHIP ENABLE

+3

vee
\_ vou
it Twr }Q—

WRITE ENABLE }\st 7(|.sv

WRITE CYCLE/82S09

+3
ADDRESS X1 5V st
ov |
| Twsp TWHA [+—
—— e o s 4 — ——— —— 43
In 1.6V ! 1.5v
————  —— (- ov
+—Tiysc —> — TwHD |*—
m——— +3
CHIP ENABLE 1.5V 1.5v
ov
- Twsa Twe Twnc—'l
+3
WRITE ENABLE X\st 7(1.“
ov
< Twa in 0"
—— —— ————— —— — ——— Vce
On t 1.5V

INE 1

PSRNy ——. B VP o

Sinotics

82809 *» 82S19 F,IN,R

MEMORY TIMING DEFINITIONS
TCE Delay between beginning of Chip
Enable low (with Address valid)
and when Data Output becomes
valid.
Tcp Delay between when Chip Enable
becomes high and Data Output is
in off state.
TAA Delay between beginning of valid
Address (with Chip Enable low)
and when Data Output becomes
valid.
Twsc Required delay between begin-
ning of valid Chip Enable and be-
ginning of Write Enable pulse.
TwHD Required delay between end of
Write Enable pulse and end of val-
id Input Data.
Twp Width of Write Enable pulse.
TwsAa Required delay between begin-
ning of valid Address and begin-
ning of Write Enable puise.
Twsp Required delay between begin-
ning of valid Data Input and end of
Wirite Enable pulse.

wbD = Delay between beginning of Write
Enable pulse and when Data Out-
put goes high (blanks).

TwHC Required delay between end of
Write Enable pulse and end of
Chip Enable.

TwHA Required delay between end of
Write Enable pulse and end of val-
id Address.

TWR Delay between end of Write En-
able pulse and when Data Output
becomes valid. (Assuming ad-
dress still valid.)

TwA Delay between beginning of Write
Enable pulse and when data out-

-

put reflects complement of data

input.
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OBJECTIVE SPECIFICATION

DESCRIPTION .

The 100422 device is a 256 word by 4 bit
fully encoded ELC Read/Write random ac-
cess memory designed for high speed
scratch pad, control, and buffer storage ap-
plications. The 100422 contains voltage and
temperature compensation circuits making
it 100K family compatible. The 100422 with
15ns access time is available in a slim line
24 pin dual-in-line package. This circuit may
be reconfigured as 512X2 or 1024X 1 organi-
zation by utilizing the block select feature.
Each block has its own, low active, Block
Select to enable the output. Write enable,
low active enables the write function in se-
lected blocks. The memory has eight Ad-
dress inputs, four Data inputs, four Block
Select inputs, one Write Enable input and
four Data Outputs. The outputs require ex-
ternal resistance terminations as they are
not terminated internally through resistance
to the VEg supply voltage. The input. pull-
down resistor to VEg is 50,000 ohms typical
for the Block Selects.

42

FEATURES
® 256 words X 4 bits organization
® Fully compatible with 100K series ECL

100422-F,N

PIN CONFIGURATION

F, N PACKAGE’

tfamilies
e Address access time: 15ns (max) o [7] [24] 013
® Low power dissipation of 0.8 mW/bit B8 2] 23] A4
® Operating temperature: 0°C to +75°C 003 [3] 53] As
(ambient)
® Block select allows variable organiza- w [4] @ he
tion 004 [5] [20] A
v, 9
APPLICATIONS e [€] 5 0
® High speed scratchpad veeo [7] 78] vee
® Control and butfer storage oot [] [17] A7
B 5] [76] 4
DO2 E E As
852 [17] 73] we
*F = Cerdip
N = Plastic
TRUTH TABLE (Positive Logic)
INPUT INPUT INPUT ouTPUT
BSN WE DiIN DON MODE
H X X L Disable
L L L L Write “O”
L L H L Write “1"
L H X DO Read

NOTES

H = High voltage level
L = Low voltage level
X = Don't care

N = Block 1-4

BLOCK DIAGRAM

As

¥

Y = DECODER/DRIVER

=1

=T
N

A4

A3
A2

|
266 X 4 BITS CELL ARRAY

X = DECODER/DRIVER

I T T
AN A A
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JDBJECTIVE SPECIFICATION 100422-F,N
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
VEE Supply voltage -8 Vdc
VIN Input voltage 0 to VEE Vdc
lo Output source current 40 mAdc
temperature range °C
TA Operating 0°Cto +75
Ty Operating junction 125
TStG Storage —55to +125
DC ELECTRICAL CHARACTERISTICS v¢c = OV, Vgg = —4.5V, RL = 500 to —2V, TAA = 0°C to +75°C
LIMITS
PARAMETER TEST CONDITIONS Min Typ Max UNIT
Input voltage
Vi Low -1.810
ViH High ~.880
ViLA Threshold —1.475
VIHA Threshold -1.165
Output voltage
VoL Low ViL = min -1.810 -1.620
VOH High ViH = max -1.026 -~.880
VOLA Threshold ViL = max -1.610
VOHA Threshold VIH = min -1.035
i Low ViL = min -6 mA
e BS 10
i+ High VIH = max 220
IEE Supply current 220
Capacitance pF
CIN Input 8
Cout Output 8
AC ELECTRICAL CHARACTERISTICS v = OV, Vg = 4.5, Rl = 500 to —2V,
TA = 0°C to +75°C
LIMITS
PARAMETER Min Typ Max UNIT
TCe  Block select access time 4.5 ns
Tcp  Block select recovery time 4.5 ns
TAA  Address access time 15.0 ns
Twp  Write puise width 8.0 ns
TwsA Address set up time'! 3.0 ns
Twsc Block select set up time! 3.0 ns
Twsp Data set up time! 11.0 ns
TwHA Address hold time' 4.0 ns
TwHC Block select hold time'! 4.0 ns
TwHD Data hold time?! 4.0 ns
Twp  Write disable time'! 5.0 ns
TwR  Write recovery time'! 9.0 ns
tr Output rise time? ns
tg Output fall time2 ns
NOTES
1. TWP = 8.0ns
2. Measured between 10% and 90% points
Sinetics 43
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OBJECTIVE SPECIFICATION 100422-F,N

TIMING DIAGRAMS

WRITE MODE

Twsp
WE )K 7[
Do 50%
r— TwD te— TwR
}<— Twsa Twp TWHA —>
e TWHD ————]
Twsc TwHe
READ MODE

N\

oo 50% Ag~A7 X
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 10415 device is a 1024 word by 1 bit,
fully decoded ECL Read Write Random
Access Memory, designed for high speed
scratch pad, control and buffer storage ap-
plications. The device also includes full ad-
dress decoding on chip separate data in and
non-inverting data out lines, an active low
chip select and a 20ns maximum address
access time (15n8 max for 10415A).

10415-F
FEATURES PIN CONFIGURATION
e Organization: 1024 words of 1 bit.
* Fully compatible with 10K ECL F PACKAGE
families. \
e Operating temperature: 0°C to 75°C. oour [1] [76] vec
e Address access time: %0 [Z] [15] ow
10415: 20ns max A 3] [14] TE
10415A: 15n8 max
® Low power dissipation: 7 mW/bit %2 [4] 53] we
typical. 43 [5] [12] a0
 Blanked outputs. A4 [6] me
APPLICATIONS *s [ [10] a7
e Buffer memory vee [T] (5] a6
e Scratch pad memory
® Writeable microcode store *F = Cerdip
TRUTH TABLE
INPUT
Ts | wWE | DI OUTPUT MODE
H X X L Disable
L H X Do Read mode
Write mode{
L L H L Write 1
L L L L Write O
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
VEE Supply voltage -7 Vdc
Vo Output voltage +.5 to VEg Vdc
lo Output current 30 mA
TA Operating Oto +75 °C
TsTG Storage —55 to +150 °C
BLOCK DIAGRAM
Ao A4 A2 A3 Aq
l Y DECODER J
[ Yo Sem—
seo— &
A7 Ot §
Ag Ol ,_§,
A 8 32 X 32 CELL ARRAY
9 O— x
[
WE O INPUT
LOGIC SENSE AMP OUTPUT BUFFER
OIN O
Dout
sijnetics 45
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OBJECTIVE SPECIFICATION 10415-F
DC ELECTRICAL CHARACTERISTICS Vgg = —5.2V, Output load 509 to —2V
o°c +25°C +75°C
PARAMETER TEST CONDITION UNIT
MIN MAX MIN MAX MIN MAX
Input voltage
ViH High — .840 - .810 - .720 v
ViL Low -1.870 -1.850 -1.830
VIHA Threshold —1.145 —-1.105 —1.045
VILA Threshold —1.490 —1.475 —1.450
Output voltage
VOH High ViH MAX -1.0 - .840 - .960 - .810 - .900 - .720 \"
VoL Low ViL MIN —-1.870 | —1.865 -1.850 -1.650 —1.830 —1.625
VOHA  Threshold High VIHA -1.020 - .980 - .900
VOLA  Threshold Low ViLA —1.845 —1.830 —1.805
Input current
H High ViH MAX 220 220 220 uA
LTH Low ViL MIN -6
i Low CE 10
IEE Supply Current ViL MIN 190 mA
Capacitance
CiIN 5 pF
Cout 5
AC ELECTRICAL CHARACTERISTICS vgg = -5.2V + 5%
LIMITS
PARAMETER T0 FROM Min Typ® Max UNIT
Access time ns
TAA Address? (10415) Output Address 20
(10415A) Output Address 15
Tce Chip enable Output Chip enable 5
Tco Disable time Output Chip enable 5
TWR Write recovery Output Write enable 10 ns
Twbp Write disable 6
Set up .and hold time ns
TWSA Write Address 2
enable
TWHA 2
TwsbD Write Data in 12 ns
enable
TWHD
Twsc Write CE ns
enable
TWHC 2
Pulse width! ns
Twp 10
tr Output rise ns
time 5
t¢ Output fall
time .5

NOTES

1. To guarantee a write into the slowest bit.

2. The

time'is

d to be

the worst case bit in the memory using a pseudorandom
testing pattern.
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OBJECTIVE SPECIFICATION

SWITCHING TIMES TEST CIRCUIT

PULSE
GENERATOR

TO 0SCILLOSCOPE
CHANNEL ‘A’ ):%_'

INPUT PULSE

ty =t = 2.0 = 0.2ns (20 to 80%)
Vi =+ 1V v = +0.3v

25uF

vee = +av

& |
I

0.1uF

i

—q Ao
L]
L]
L]
—a Ag
::;’:;22: DouT TO OSCILLOSCOPE
—p - CHANNEL ‘B’
MEMORY
— wE -
—Ts
0.1uF
VEg = —3.2V
Figure 4

10415-F

READ MODE PROPAGATION DELAY FROM CHIP SELECT

==

T8 50%
Tce
DATA OUT t 50% 50%
i i_“]
4 4
READ MODE PROPAGATION DELAY FROM ADDRESS
Ao TO Ag )(so%
ViH MIN
Dout TAA ViL MAX

WRITE MODE

/

o X
AQ TO Ag )(
Twso
- R
TWHD
Twsc TwHs
Pbour le TWD l« TWR

Sifnetics
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 100415 device is a 1024 word by 1 bit
fully decoded ECL read/write random
access memory designed for high speed
scratch pad, control and buffer storage ap-
plications. The 1004 15 contains voltage and
temperature compensation circuits making
it 100K family compatible. The device also
includes full address decoding on chip, sep-
arate Data in and non-inverting Data out
lines, an active low chip select input and a
20ns maximum address access time (15ns
max for 100415A).

FEATURES

e 1024 words X 1 bit organization.

® Fully compatible with 100K series ECL
families.

e Address access time:
100415: 20ns max
1004 15A: 15ns max

® Low power dissipation of 0.7mW/bit.

e Operating temperature: 0°C to 75°C
(ambient).

e Blanked outputs.

o CE with 50K pulldown resistor.

APPLICATIONS

e Buffer memory.

e Scratch pad memory.

e Writeable microcode store.

100415-F
PIN CONFIGURATIONS
F PACKAGE
oour [ 16] vee
a0 [7] 15] o
A1 E E cs
A2 E E WE
as [6] [11] as
as [7] [10] A7
vee [3] [9] 46

TRUTH TABLE
CE WE DIN OUTPUT MODE
H X X L Disable
L L L L Write “0”
L L H L Write “1”
L H X DouTt Read
BLOCK DIAGRAM
Ao O—1
A1 O—v
az 0—| Aooness onp. 32 X 32 ARRAY
A3 O—
Agq O-J
[
weo—| MNeuT S L oour
DN O— [ WRITE DRIVERS
ADDRESS
DECODER
& o o & o
As A A7 Ag A9
48 sinetics




OBJECTIVE SPECIFICATION 100415-F
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
VEE Supply voltage -7 \'Z: [
VIH Input voltage +.5V to Vgg Vde
VoH Output voltage +.56V to Vgg Vde
lo Output source current —30 to +0.1 mA
Ta Operating O to +85 °C
Ty Operating junction 125 °C
TsTG Storage —55 to +150 °C
DC ELECTRICAL CHARACTERISTICS vgg ~4.5V, Voo = GND, 0 < Tp < 75°C Loading is 500 to —2.0V
LIMITS
PARAMETER TEST CONDITIONS Min Typ Max UNIT
Input voltage v
ViL. Low -1.810
ViH High —.880
ViLA Threshold —1.475
VIHA Threshold —1.165
Output voltage v
VoL Low ViL = min -1.810 -1.620
VOH High ViH = max -1.026 —.880
VoLA Threshold ViL = max —1.610
VOHA Threshold VIH = min -1.035
I Low 6 mA
i CE 10
IH High 220
IEg 180 mA
NOTES
1. To guarantee a write into the slowest bit. 3. Max at 25°C ambient.
2. The maximum address access time is guaranteed to be the worst case bit in the 4. The op ing i ranges are g d with air flow
memory using a pseudorandom testing pattern. exceeding 400 linear feet per minute and a 2 minute warm-up.
AC ELECTRICAL CHARACTERISTICSS vgg = —4.5 + 5%, 0°C < Tp =< 75°C, Vg = GND,
Output load = 50Q and 30pF to —2.0V.
LiMIT
PARAMETER TO FROM Min Max UNIT
Access time ns
TAA Address? 3 100415 Output Address 20
1004 15A Output Address 15
TCE Chip enable Output Enable 5
Tco Chip disable Output Disable 5
Pulse width ns
Twp Write enable’ 10
Set up and hold times ns
TwsD Set up time . . 12
TWHD Hold time Write enable Data in 2
TWSA Set up time . 2 ns
TWHA Hold time Write enable Address 2
Twsc Set up time i . 2
TWHL Hold time Write enable Chip select 2
TwD Write disable . 6 ns
TWR Write recovery time Output Write enable 10
tr Output rise time 5 5 (TYP) ns
tf Output fall time .5 5 (TYP)
Capacitance pF
CiN Input 5
Court Output 5
siqnetics 49
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OBJECTIVE SPECIFICATION

1004 15-F

LOADING CONDITIONS.

I"
-2.0v

NOTE
CL = 30pF including jig and stray capacitance
Ry = 500 termination of scope

INPUT LEVELS

—0.9V =

tr = t{ = 2.5n8 TYP

All timing measurements referenced to 50% of input levels

READ MODE PROPAGATION DELAY
FROM CHIP SELECT

T3
CHIP SELECT

. tea E‘*}‘ <—ted %IEW
I Ak

Figure 1a

READ MODE PROPAGATION DELAY
FROM ADDRESS

ADDRESS 50%

TAA——’{
\ | 7

Dout 50%

Figure 1b

WRITE MODE

I'a

X

o ‘\'
DATA IN 50% %

[ twsSA

| Y
twsp ———————d-1ttWHD
WE a0 ) 4
WRITE ENABLE — tWHA

X

twHC

Dour I f ViH (MAX)
j——t D s |
DATA OUT wsC \_ ViL (MAX)

i lws-I

NOTE

Timing diagram represents one solution which results in an optimum cycle time. Timing
may be ch d to fit ( ppl as long as the worst case limits are not
violated.

Figure 2

lo——!wn—»
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DESCRIPTION FEATURES

The 82S210 data inputs and outputs are ® Access time:

common (common I/ 0) with separate output Address: 60ns max
disable (OD) line that allows ease of Strobe: 70ns max
read/write operations using a common bus. ® On-chip address latches

_ ® Tri-state outputs
WE causes the present address state to be o gchottky clamped TTL

held in the address latches, independentof o gt Bit for Parity or Tag
any other control signals. A positive pulse
on both L lines will cause a new address

PIN CONFIGURATION

F, N PACKAGE®

<
[+]
(2]

k4

2 73]
state to be strobed into the latches. £ .
= e
=] 70] A
=] 78] A
TRUTH TABLE &2 5] A
WE r L DN ] 7] A
MODE WE CE oD L4 L IN/OUT = 5~
Disable output X X 1 X X High Z [o] 5] T2
Disable R/W X 1 X X X High Z m 3] T
Write 0 0] 1 X X Data in _
Read 1 0 (o] X X Data out (2] 3] e
Transparent address X X X 1 1 -
Hold address X X X 0 X —_ *F = Cerdip N = Plastic
Hold address X X X X (o] —_
X = Don’t care
BLOCK DIAGRAM TYPICAL 170 STRUCTURE
L2 o—f
[y O—
LATCH
A O » — T2
Ay O—> L
» x 32
A O] , ROW MEMORY CELL MATRIX
apDR. [ 7. ™| DECOCE 32X72= 2304
A; O——»| BUFF. s '30:
A0 > LvA"YY(;‘H
As O—>

A; O—p ———713———>r * Y COLUMN DECODE 1 OF 8 (X89) ]

OE READ/WRITE CKTS.

- CONTROL -
CE O——> LOGIC

o EEERRRRE

o, b, D, Db D, Dy D¢ D D

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Vo Off-state output voltage +5.5 Vdc

Temperature range °C
TA Operating 0to +75
TsTG Storage —65 to +150

Sifantics
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DC ELECTRICAL CHARACTERISTICS?

0°C < Tp < +75°C, 4.75V < VgC =< 5.25V

825S210-F,N

LIMITS
E
PARAMETER TEST CONDITIONS Min Typ Max UNIT
Input voltage? v
ViL Low .85
ViH High 2.0
Vic Clamp3 IN = —12mA -1.2
Output voitage? CE, 0D = Low, WE = High v
VoL Low louT = 9.6mA 0.5
VOH High louT = —2mA 2.4
Input current uA
TR Low VIN = 0.45V -=100
[T¥] High VIN 5.5V 25
Output current
10(OFF) Hi-Z state CE = High, Vourt = 5.5V 40 uA
CE = High, Voyt = 0.5V -100
los Short circuit3.4 o CE = OD = Low,
WE = High, Voyt = 0V, Stored High -20 -70 mA
Ilcc Supply current 185 mA
Capacitance CE = High or OD = High pF
CIN Input Vgg = 5.0V
Cout Output VIN = 2.0V 5
Vour = 2.0V 8
AC ELECTRICAL CHARACTERISTICS1 0°C < Tp < 75°C, 4.75V < Vgg =< 5.25V
LIMITS
PARAMETER T0 FROM Min Typ Max UNIT
TAA Address access time DN AN 60 ns
ToE Output enable time DN oD 5 35 ns
TCE Output enable time DN CE 35
Tob Output disable time DN oD 35 ns
Tcp Output disable time DN CE 35
Twp Write pulse width WE 40 ns
TSA Address setup time WE AN 10 ns
THA Address hold time AN WE 10
TsD Data setup time WE DN 35 ns
THD Data hold time Dn WE 10
Tsc Chip enable setup time. WE CE 5 ns
THC Chip enable hold time CE WE 5
Tso OD setup time CE oD 5 ns
THO OD hold time oD CE 5
(To guarantee High Z state
during entire write cycle)

NOTES
The operating ambient temperature ranges are guaranteed with transverse air flow

1.

N

exceeding 400 linear feet per minute and a 2-minute warmup.
. All voltages are with respect to network ground terminal.
. Measured on one pin at a time.
. Duration of test should not exceed one second.

52

Sifnotics



AC CHARACTERISTICS 0°C < Tp < 75°C, 4.75V < V¢c < 5.25V (Continued)

825S8210-F,N

LIMITS
PARAMETER TO FROM Min Typ Max UNIT
Tsp Strobe pulse width L 20 ns
TsL Latch setup time [N AN 5 ns
THL Latch hold time AN L 10
TsLw Strobe setup time WE C 15 ns
THLW Latch hold after write L WE 10
TAL Strobe access time DN C 70 ns
TIMING DIAGRAMS (LATCHED MODE)
READ MODE
3v
A
. X X X .
St ] :
A ' * (LATCHED) )‘ (STROBE) * (LATCHED) o
}I{ VoH
X X Vou
WRITE MODE av
oo
Top——> °
Tso THo ToE —
3v
CE
- ]
l;—stc—b THC
r:— ——— — 3v
AN (VALID) }(
—— o — ——— — ——— — — - — - — —— - - ()
- e o e e | mm BV
o — (VALID) 4{
B Ll VS
Tsp THD
- \ Twp [ av
\ ] o
Tsiw THL fa— — THLW
3v
4 (STROBE)
Ly, L2 7 (LATCHED) R
e Tsp—
———— - -av‘f
AN (VALID) 3( ‘
¥ —— ol
OPTIONAL
TsA—> — THw } WAVEFORMS
3V
T,.T, F i
(LATCHED) - _ o 1
TsL THL—
Sijnetics 53
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TIMING DIAGRAMS (TRANSPARENT MODE L1 =12 = 1)

ENABLE / DISABLE
‘—Nﬁ—— Tee—»] [rco ——l °
Wz A
_ \_

3v
H-Z
OUTPUT DRIVERS ENABLED
o

READ MODE
av
- X
o
! Taa —i
VoH
: A
VoL
WRITE MODE

l‘— NEW READ CYCLE —

v

i R S
g ™ T

' ]

e | ke e ] |
| S & .
A ek
on D—"L{“_ (VALID) | ’xl-_ ix:-.o
Tsp —>'< THO w

— ; 0

T
I we 1

3v

CAUTION = Data Bus conflict can occur with CE = 0. Apply Data source after Top (max.)
and remove Data Source before Tog (min.).
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JBJECTIVE SPECIFICATION

82S212-F

JESCRIPTION FEATURES PIN CONFIGURATION
"he organization of this device allows byte : ::::f:;:f:;:_’“;;ﬁ:c: /':i‘:x F PACKAGE®
vide storage of data, including parity. « Tri-state out';uts s
Mhere parity is not required, the ninth bit |
san be used as a tag for each word stored. Schottky clamped TTL os [T] 22j vee
Nith a typical access time of 30ns, it is ideal [ [Z 21] A7
or scratch-pad, pushdown stacks, buffer APPLICATIONS o6 [3] [75] e
nemories, and other internal memory appli- ° Cache memory o (1] —
sations in which cost and performance re- * Buffer storage s s
juirements dictate a wide data path in favor ® Writable control store o4 [5] 18] As
>f word depth. 03 (6] E] A3
fhe 825212 data inputs and outputs are o2 [Z: 6] a2
sommon (common |/ 0) with separate output o1 [8] Aq
lisable (OD) line that allows ease of o0 [5] 2] Ao
‘ead/write operations using a common bus. oo @] ) &
D
ono [11 2] We
TRUTH TABLE
J— D *F = Cerdip
MODE WE CE oD N /gur
| Disable output X X 1 High Z
~‘ Disable R/W X 1 X High Z
| Write 0 0 1 Data in
" Read 1 Y ° Data out
X = Don't care
BLOCK DIAGRAM TYPICAL 170 STRUCTURE
+V +V
DISABLE
A9 —p] —_— 72 70
A ———pi x l
r2 DEC. 32
MEMORY CELL MATRIX
10F 32X72 = 2304
A3 ] 32
A4 ON
A5 i} '_D
¥ DEC. ”
Ag ——»1 OF 8
A7 —%—» 10F 8 (x9) j = .,
— W.CE 20K
w 00 READ/WRITE CKTS.
CONTROL
CE ——— LoGiC
o BERREERE

D

o D1 D2 D3 Dy D5 Dg D7 Dg

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vde
VIN Input voltage +5.5 Vdc
Vo Off-state output voltage +5.5 Vdc
Temperature range °C
TA Operating Oto +75
TSTG Storage —65 to +150

Sinotics
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OBJECTIVE SPECIFICATION

DC ELECTRICAL CHARACTERISTICS! 0°C < Tp < 75°C, 4.75V < Vg < 5.25V

LIMITS?
PARAMETER TEST CONDITIONS Min Typ® Max UNIT
Input voltage? v
ViL Low .85
VIH High 2.0
Vic Clamp4 IN = —12mA -0.8 -1.2
Output voltage? v
VoL Low louT = 9.6mA 0.5
VOH High louT = —2mA 2.4 3.3
Input current nA
i Low V|N = 0.45V —100
4 High / VIN = 5.5V 25
Output current /
10(OFF) Hi-Z state CE = High or OD = High, VoyT = 5.5V 40 HA
CE = High or OD = High, Voyt = 0.5V -100
los Short circuit4 5 CE = OD = Low, VouT = OV -20 -70 mA
lcc Supply current 135 185 mA
Capacitance VouT = 2.0V,CE = High or OD = High pF
CIN Input Vee = 5.0V 5
Court Output VIN = 2.0V 8
AC ELECTRICAL CHARACTERISTICS! 0°C < Tj < 75°C, 4.75V < Vg < 5.25V
LIMITS
PARAMETER T0 FROM Min Typ® Max UNIT
Access time ns
TAA Address Output Address 45
Enable time ns
Toe Output Output oD 5 25
TCcE Output Output Chip enable 25
Disable time ns
Top Output Output oD 25
Tco Output Output Chip enable 25
Pulse width ns
TwpP Write 25
Twsc Setup time Write Chip enable 5
TWHD Hold time Chip enable Write 5
TwsD Setup time Write Data 25
TwHD Hold time Data Write 5
TwsA Setup time Write Address 5
TWHA Hold time Address Write 5
Tso Setup time (from Chip enable oD 5
disabled state)
THO Hold time oD Chip enable 5

NOTES

1. The operating ambient temperature ranges are guaranteed with transverse air flow ex-
ceeding 400 linear feet per minute and a 2-minute warmup.

. All voltages are with respect to network ground terminal.

. All typical values are at VCC = 5V. TA = 25°C.

. Measured on one pin at a time.

. Duration of lng test should not exceed one second.

as N
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OBJECTIVE SPECIFICATION

TIMING DIAGRAMS

ENABLE/DISABLE

oD 1.5 1.5

Toe—] Top

CE 1.5 1.5
"—Tce — Tco

-z
D QT e———— VALID DATA OUT

NOTE
Assumes Tpp from address to valid data W = high

3v

READ MODE
3v
AN
X °
| Taa |
| vou
dout x
voL

WRITE MODE

|- TwsC > e TWHC -—'
AN X 1.5 * 1.6
l‘ TWSA -»] [ Tqu-—l
H-Z ¥ H-Z
ON VALID DATA IN }——-—-—
A
|—— TWSD ——|-TWHD-»

! Twp !

CAUTION = Data Bus conflict can occur with CE= 0, apply
data source after Top (max.) and remove data source
before Tog (min.).

3v

3v

Sinoties
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PRELIMINARY SPECIFICATION 8X360-F
DESCRIPTION TYPICAL 1/0 STRUCTURE PIN CONFIGURATION
The 8X350 bipolar RAM is designed princi-
pally as a working storage element in an
8X300 based system. Internal circuitry is F PACKAGE
provided for direct use in 8X300 applica- or (7] 7] veo
tions. When used with the 8X300, the RAM
address and data buses are tied together os [2] 21] a7
and connected to the IV bus of the system. o5 [3] 20] As
The data inputs and outputs share a com- 04 [2] [19] As
mon 1/ 0 bus with 3-state outputs. o3 [5] 78] Aq
The 8X350 is available in commercial and o2 [€] [17] A3
military temperature ranges. For the com- D1 E [75] A2
mercial temperature range (0°C to +75°C) 0o E E N
specify N8X350-F, and for the military tem-
perature range (—55°C to +125°C) specify we 5] (7] %0
S8X350-F. 20k we [10 13] mcLx
ano [11] [12] sc
FEATURES
e On-chip address latches F = Cerdip
e 3-state outputs
e Schottky clamped TTL =
e Internal control logic for 8X300 system
o Directly interfaces with the 8X300 =
bipolar microprocessor with no
external logic ABSOLUTE MAXIMUM RATINGS
e May be used on left or right bank PARAMETER! RATING UNIT
APPLICATIONS vVce Supply voltage +7 Vdc
e 8X300 working storage VIN Input voltage +5.5 Vdc
Output voltage Vde
VOH High +5.5
Vo Off-state +5.5
Temperature range °C
TA Operating
N8X350 0to +75
$8X350 —-55to +125
TsTG Storage -85 to +1560
TRUTH TABLE Note X = Bon’t care BLOCK DIAGRAM
BUSSED
MODE ME | SC |WC | MCLK | DATA/ADDRESS
LINES Ao O—
Ho'd address :;C I\O‘Vl MEMORY CELL MATRIX
Disable dataout | 1 | X | X X High Z N surren DECO0E 32 64 = 2048
Input new address | O | 1 (o] 1 Address rao—s] AT
Hold address High ” ”
Disable dataout | 0 | 1 | O 0 |HighZ A8 0—> -
e O—>1 COLUMN COLUMN SELECT
Hold address A7 e
Writedata | 0 | 0 | 1 1 |Datain Motk O—————— warch I {1
SC O WR
Hold address AEAD/WRITE CIRCUIT
Disable dataout | O | O | 1 [o] High Z
isable data ou g ot l [ 1 JI
Hold address 0
Readdata | 0 | 0 | O X | Data out weo D > |- OUTPUT BUFFERS
Undefined state'2 | 0 | 1 1 1 — t I I I 1 I 1
Hold address 12 Do Dy D2 Dy D4 Ds Os D7
Disable dataout | O | 1 1 0 High Z

Sifnotics




PRELIMINARY SPECIFICATION 8X350-F
DC ELECTRICAL CHARACTERISTICS2 N8x350:0°C < Tp < +75°C, 4.75V < Vgg < 5.26V
S8X350: —55°C < Tp =< +125°C, 4.75V = Vg = 5.25V
N8X350 $8X350
PARAMETER TEST CONDITIONS Min | Typ | Max | Min | Typ | Max UNIT
Input voltage v
ViL Low! Vce = Min .85 .80
VIH High! Voo = Max 2.0 2.0
Vic Clamp'3 Vee = Min, iy = —12mA -1.2 -1.2
Output voltage Vee = Min \
VoL Low'4 loL = 9.6mA 0.5 .5
VOH High'.5 IoH = —2mA 2.4 2.4
Input current uA
e Low V|N = 0.45V -100 —150
hH High V|N = 5.5V 25 50
Output current HA
I0(OFF) High Z state ME = High, VoyT1 = 5.5V 40 60 kA
ME = High, Voyt = 0.5 V —-100 -100
los Short circuit3.6 SC = WC, ME = Low,
VouTt = 0V, Stored High -20 =70 | —15 —85 mA
Icc Ve supply current? Vce = Max 185 185 mA
Capacitance ME = High, Vgg = 5.0V pF
CIN Input VIN = 2.0V 5 5
CouTt Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS 2,9 N8Xx350: 0°C < Tp < +75°C, 4.76V < Vg < 5.25V
S8X350: —565°C < Tp < +125°C, 4.75V < V¢ = 5.25V
N8X350 $8X350
PARAMETER. TO FROM Min Typ | Max Min Typ Max UNIT
Enable time ns
Te1 Output Data out SC—- 35 40
Te2 Output Data out ME— 35 40
Disable time ns
TD1 Output Data out SC+ 35 40
Tp2 Output Data out ME+ 35 40
Pulse width ns
- Tw Master clock® 40 50
Setup and hold time ns
TsA Setup time MCLK- Address 30 40
THA Hold time Address MCLK—- 5 10
Tsp Setup time MCLK- Data in 35 45
THD Hold time Data in MCLK— 5 10
Ts3 Setup time MCLK- ME- 40 50
TH3 Hold time ME+ M&Kh‘ 5 5
Ts1 _ Setup time MCLK- ME— 30 40
TH2 Hold time ME- MCLK— 5 5
Ts2 Setup time ME- §C—-,WC— 0 5
TH1 Hold time SC- MCLK- 5 5
THa Hold time weC— MCLK— 5 5
Sifnetics 59
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PRELIMINARY SPECIFICATION

TIMING DIAGRAMS

TRANSPARENT ADDRESS READ CYCLE
+3v
- / o
ov
b rss ——
+av
ME 10,12 ! 18V
ov
|t TgA ] THA
ADDRESS f DATA OUT HZ _ +3V
v BUS 1.5V Vadio. sk s PAART v o
TH1 f———TE1 To1
+av
ov
WC = 01012 o
LATCHED ADDRESS READ CYCLE
+av
MCLK 1.8V ov
] TH2 |t
+3v
WE 1012 1.5V 1.5V
ov
|e— Tea —> —| Tp2 vav
Y, / DATA OUT HI-Z
e T e T /_— "
—>| Ts2 |e—
wc 11.12 st* +av
ov
+av
SC = 010,12
ov
LATCHED ADDRESS WRITE CYCLE
+av
MCLK % 1.5v 3( 1.5v
F—Tw-——» ov
|<—T53-——> ka—— +av
WE 1 1.5V 18V
ov
I<——— Tsp ——->I THD |<—
“\ HI-Z +3v
7y aus%oowr c% paTA N vAUD | %
ov
—»{ THe I4—-
+av
we 11,12 /11 k!.sv
ov
sC = 010,12
ov

NOTES

. All voltage values are with respect to network ground terminal.

2. The operating ambient temperature ranges are guaranteed with transverse air flow
exceeding 400 linear feet per minute and a 2-minute warm-up.
Typical thermal resistance values of the package at maximum temperature are:
© A junction to ambient at 400fpm air flow - 50°C/watt
@4 junction to ambient - still air - 90°C/watt
64 iunction to case - 20°C/watt

3. Test each pin one at a time.

4. Measured with a logic low stored Output sink current is supplied through a resistor to
Vee

5. Measured with a logic high stored.

6. Duration of the short circuit should not exceed 1 second.

7. lgc is measured with the write enable and memory enable inputs grounded, all other
inputs at 4.5V and the output open.

8. Minimum required to guarantee a Write into the siowest bit.

9. Applied to the 8X300 based system with the data and address pins tied to the IV Bus.

10. SC + ME = 1 to avoid bus conflict.
11. WC + ME = 1 to avoid bus conflict.
12. The SC and WC outputs from the 8X300 are never at 1 simultaneously.

60 Sifnetics

8X360-F

TIMING DEFINITIONS

Ts1 Required delay between beginning
of Master Enable low and falling
edge of Master Clock.

TsA Required delay between beginning
of valid address and falling edge
of Master Clock.

THA Required delay between falling
edge of Master Clock and end of
valid Address.

TH1 Required delay between falling
edge of Master Clock and when
Select Command becomes low.

Te Delay between beginning of Se-
lect Command low and beginning
of valid data output on the IV Bus.

To1 Delay between when select Com-
mand becomes high and end of
valid data output on the IV Bus.

TH2 Required delay between falling
edge of Master Clock and when
Master Enable becomes low.

Te2 Delay between when Master En-
able becomes low and beginning
of valid data output on the IV Bus.

Tp2 Delay between when Master En-
able becomes high and end of val-
id data output on the IV Bus.

Ts2 Required delay between when Se-
lect Command or Write Command
becomes low and when Master En-
able becomes low.

Tw Minimum width of the Master
Clock pulse.
Ts3 Required delay between when

Master Enable becomes low and
falling edge of Master Clock.
TH3 Required delay between falling
edge of Master Clock and when
Master Enable becomes high.
Tsp Required delay between beginning
of valid data input on the IV Bus
and falling edge of Master Clock.
THD Required delay between falling
edge of Master Clock and end of
valid data input on the IV Bus.
THa Required delay between falling
edge of Master Clock and when
Write Command becomes low.

VOLTAGE WAVEFORM

INPUT PULSES

ALL INPUT PULSES

’ 90%
¥. a o
ov 10%
Sns

.

+3.0v
10%
ov l 90%

S — ~ L

Measurements: All circuit delays are measured at

the +1.5V level of inputs and output.




RELIMINARY SPECIFICATION

YPICAL 8X350 APPLICATION

8X360-F

I SIGNETICS
+8V REGET HALT 8732
Ad-A12 ?
] i) — —
sionerics [l C—
825115 2N5320 1/0 PORT
512x8 = “:i)
PROM 10-17 A —|
vec| va|  ver L WE
Ad-A12 I———o BiC
CE2 | CEy ; l’ -O BGC
STROBE ] VBo-Va7
aooas ] 8X300 e
-A3 1 microconTRoLLER ) N
SC. WC ),
1 4 1/0 PORT o7
A ons = ———
4 RB
b1
X4 X2 WE
. GND l | e
= 80C
SIGNETICS Ag-A12 d = —O B
826115 8.0 MHz
5128
PROM 18115 L) or
[T vere O—
CE2 |CEy _J\‘
LA
- .
[ L o
-O 86C
8x350
L4 2568 .
RAM <‘ '> UDO-UD7
<L A l L 7| voeorr
bt I —
ME NE

|

[o]
g

USER CONNECTKC

sinotics
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PROGRAMMING _

The Signetics family of Schottky PROMSs are
high performance bipolar devices which use
a nickel/chromuim (nichrome) alloy fuse to
provide the many benefits of field program-
ming. All Signetics Schottky PROMs use a
common fuse design and programming cir-
cuitry. This means that a programmer capa-
ble of programming any Signetics PROM
should program the entire family. Because
of the pinout variation a small selection of
socket adapters may be required. Program-
ming is accomplished by application of
voltages above those used for normal oper-
ation, therefore, no special pins are required
for programming (except the 82S115 which
has two pins: FE and FE3). The program-
ming voltages and timing requirements make
unintentional programming virtually impossi-
ble. Arrays of devices may be programmed
in the users circuit, if desirable, and isola-
tion of programming voltages is provided.

Signetics encourages the purchase of pro-
gramming equipment from a f

Programming is performed one bit at a time,
the word address is set up on the address
inputs and the fuse to be programmed is
selected by raising the output (correspond-
ing to the bit in the word) to + 17V + 1V. This
voltage is known as Vopg and must be
supplied by a voltage source with a low im-
pedance and very fast transient response.
Reliable programming depends on the Vopg
power supply and circuitry. lopF is the cur-
rent which should be drawn by the part dur-
ing the programmming sequence. Vopp
should be maintained and lppg monitored. If

PROGRAMMING*

PROGRAMMING SYSTEM SPECIFICATIONS*

the current is not within specification, reli
able fusing can not be assured.

Unprogrammed parts are supplied with al
bits “zero”, only the bits intended to b«
“one” will be programmed.

A fuse which does not blow during the firs
programming cycle should be considered
defective device and should be discarded.

Verification of the device may be performe«
after all addresses have been programmed

(Testing of these limits may cause

who has a full line of programming products
to offer. Signetics also encourages the
manufacuturers of PROM programming
equipment to submit their equipment for ver-
ification of electrical parameters and pro-
gramming procedures. Information on manu-
facturers equipment is available on request
from Bipolar Memory Marketing.

In order to consistently achieve excellent
programming yields, periodic calibration of
the programming equipment is required.
Consult the equipment manufacturer for the
recommended calibration interval. Records
of programming yield, by device type,
should be kept and any downward trend or
sudden change should be considered as an
indication of a need to recalibrate program-
ming equipment.

The following information is provided for ref-
erence and completeness of our data
sheets.

SIGNETICS DISCOURAGES THE CON-
STRUCTION AND USE OF “HOMEMADE"
PROGRAMMING EQUIPMENT.

The generic family of Schottky PROMs uses
no special pins for programming. The pro-
gramming mode is evoked by raising the
Vce pin to +8.75 + .25V. This voltage is
referred to as Vgcp. The address pins re-
main TTL compatible and are used to ad-
dress the unique word to be programmed.
The outputs are used to supply fusing cur-
rent in the programming mode.
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. Bypass Vg to GND with a 0.014F capacitor to reduce

voltage spikes.

2. Vg is the sensing threshold of the PROM output voitage
for a prog

bit. It

the refer-

ence voltage applied to a comparator circuit to verify a

4. These are

2V/us, and 10us maximum recovery.

programming of device.) Tp = +26°C
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min | Typ | Max
Vccp Power supply voltage Iccp = 425 + 75mA, | 8.5 9.0 v
To program’ Transient or
steady state
turer
Verify limit v
VccvH  Upper 5.3 5.7
VccvL  Lower 4.3 4.7
Vs Verify threshold? 1.4 16 | V
Ilccp  Programming supply current |Vocp = +8.75 + .26V | 350 500 | mA
Input voltage \'
ViIH High 2.4 5.5
ViL Low (o} 0.8
Input current HA
hH High VIH = +5.5V 50
he Low ViL = +0.4V —500
Vopr Forced output voltage lopF = 200 *+ 20mA, | 16.0 18.0| V
(program)3 Transient or
steady state
lopr  Forced output current VopPg = +17 = 1V 180 220 | mA
(program)
TR Output pulse rise time 10 us
tp CE programming pulse 100 126 | us
width
tp Pulse sequence delay 5 us
Ty CE verify pulse width 1 us
TPVA  Address program-verify 1 | ms
cycle
TpvMm Memory program-verify
time (continuous) 20 | sec
FL Fusing attempts per link 1 |cycle
PROGRAMMING NOTES

which a Prog Y

must satisfy in order to be qualified by Signetics. They
contain new limits for minimizing total device program-
ming time, which supersede, but do not obsolete the

procedure for

successful fusing attempt. performance requir of pr
3. This voltage should be maintained within specified limits p i i Progr
during the entire fusing cycle. For a transient current of devices not listed in table 1 are found with the device

150mA, limit

itage spikes to a

Sifnetics

slew rate of

data sheet.



F'YPICAL PROGRAMMING SEQUENCE

TpVM

Vi
ADDRESS Ao

AN A (AL

et

Teva

VERIFY

i

90%

VorF

Vour
TR
10%

—Veevt

BN

ikn

VCeVH —

Spigl

UL

—oft Jo

*Programming verification at both high and low Vo margins is optional. For convenience,
verification can also be executed at the operating V¢ limits specified in the dc characteristics.

PROGRAMMING PROCEDURE
1. Terminate all device outputs with a 5.
10kQ resistor to Vo (10K resistor is
the pullup resistor for open collector 6.

devices).
2. Consult table 1 for CE conditions. 7.
3. Select the Address to be programmed

and raise Vg to Vocp. 8.

4. After tp delay, apply VOpPF to the output
to be programmed. Program one output
at the time. Note leading edge rise time
restrictions. '

After tp delay, pulse the CEy input to
logic low for a time tp.

After tp delay, remove VopF from the
programmed output.

Repeat steps 4 through 6 to program
other bits at the same address.

To verify programming of all bits at the
same address, after tp delay lower Vo
to VocvL and apply a logic low level to
the CEy input. All programmed outputs
should remain in the logic high state.

SinotiES

9.

10.

After tp delay, repeat steps 3 through 8
to program and verify all other address
locations.

After tp delay, raise Vgc to VocyH and
verify all memory locations by applying
a logic low level to CEy, and cycling
through all device addresses.
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82823/123
82S126/129
825130/131
825141
828147
82S137/137A
825181
8285181
825183
825185/ 185A
825191
8252708

NOTES
*CEp

Programming equipment for

Signetics PROMs

Kontron
700 S. Claremont St.
San Mateo Ca 94402

Data 1/0

P.0. Box 308

1297 N.W. Mall
Issaquah, WA 98027

Pro-Log Corp.
2411 Garden Rd.
Monterey, CA 93940

Stag Systems, Inc.

1120 San Antonio Rd.

Palo Alto, CA 94303
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TTL PROM RELIABILITY TESTING

Signetics performed reliability studies of
fused and unfused nichrome links in 1971,
subjecting unfused links to 5 times normal
current and fused links to 12 volts. In late
1971, Field Programmable Read Only
Memories (PROMs) employing the non-
Schottky TTL multi-emitter fuse matrix de-
sign were offered for sale. Reliability tests
were performed during 197 1 to 1973 on “sin-
gle notch” nichrome link product. A few pro-
gram rejects were detected during the first

m ement timepoint (168 hours) of oper-
ating life stress with no additional program
rejects observed from 168 hours on out to
2000 hours. During that period, program

CE CE, CE, CEg CEg4 CEx
H CE HISTORY

H L CE;4

H CE

L H H H CEp

H CE

L H CEp

L H H H CEo

L H H H CE4

L H H Ht CE2

H CE

H H* H CE4

H CE

tCE4 = strobe

GENERIC RELIABILITY DATA FOR
SIGNETICS PROMS

Periodically, failure rates are calculated for
all current die process families based upon
accelerated life test data accumulated dur-
ing reliability engineering programs (primar-
ity SURE Il data). Because of widespread
interest among PROM users about reliabil-
ity—especially nichrome fuse reliability—
Signetics has placed special emphasis on
PROM testing. This report presents the lat-
est (February, 1976) failure rate data on
PROMSs, based upon 100 million (25°C) de-
vice hours and 136 billion nichrome fuse
(25°C) hours.

Sifjnetics

yield (and probably product reliability) was
found to be highly influenced by the pro-
gramming procedure used.

During 1974, reliability tests were started on
“second generation” TTL Schottky PROM
Products. The “second generation” prod-
ucts use standard Schottky product pro-
cessing with the addition of nichrome fuses.
These products have a diode fusing matrix,
use bar fuses, and are designed to supply
increased current densities during fusing to
enhance fuse reliability and increase pro-
gramming yields. The reliability data to date
is summarized in the table “PROM Life Test
Summary: Std. Aluminum Schottky DLM,
Plus Nichrome Fuses.” Recent distributions
show a 92% AVG. programming yield (based
on a 50% blow pattern) for these new
Schottky PROM Products. All Signetics
PROM products introduced since February
1974 (including the Field Programmable
Logic Array) are the “second generation”
TTL Schottky type.



TTL SCHOTTKY PROM FAILURE
RATES/MTBF

The failure rates and MTBF (mean time be-
tween failures) for PROM devices, for fused
links, and for unfused links are calculated
from the data in the life test summary.

The failure rate for any given Signetics

in the device and adding the result to the
basic device reliability. For example, the
FPLA has 1920 nichrome links. Assuming

that 50% (960) are blown, we get
960 X .00000137 + 960 X.00000132
+ .000893 = .00347%/ 1000 Hours

PROCESS PARAMETER FAILURE RATE'" MTBF = 1/F.R.
Std Device .000893 1.12 X 108 hours
Aluminum Fused Link .00000137 7.30 X 10'0 hours
Schottky DLM Plus Untused Link .00000132 7.58 X 10'0 hours

PROM can be approximated by multiplying
the fuse failure rate by the number of fuses

Nichrome Fuses

Note: The failure rate (F.R.) calculations are at 80% confidence and values are shown in %
per 1000 hours. Calculations are based on the 25°C equivalent device hours (combined
HTOL and HTSL).

FAILURE RATE ACCELERATION FACTOR vs
TEMPERATURE CURVE
(from Signetics Product Reliability Report R363)

250°C  175°C 125°C NOTES

300°C 200°C 150°C 85°C  50°C  25°C 1. Cal from the Signetics Failure Rate vs Temperature Graph of Figure 3.2.
100,000 X r+—+1—+—++ t t t Signetics uses acceleration factors of 16 (for 86°C), 50 (for 126°C), 100 (for 160°C),
5 200 (for 175°C), 350 (for 200°C), 970 (for 260°C) and 2100 (for 300°C) to relate to
) 25°C equival P e. The 25°C to 125°C segment of the graph is
10,000 X 3 \ i based primarily on operating life data. The segment of the graph above 125°C is based
on high temperature storage data. The graph equates to an “activation energy” Ea =

1 0.41 eV.

. Calculated from MIL-HDBK-217B, 20 September, 1974, Table 2.1.5-4 for ITT, ve T
values. The graph equates to an “activation energy” E5 = 0.41 eV and is applicable to

Y
K \\ all bipolar digital (except ECL) in the normal mode of operation.
3.

_)é(
/

. Calculated from MIL-HDBK-2178, 20 September, 1974, Table 2.15-4 for ITT, va T
values. The graph equates to an “activation energy” E5 = 0.70 eV and is applicable to
all MOS, all Linear, and bipolar ECL devices in the normal mode of operation.

. Calculated from MIL-STD-883A, 15 November 1974, Figures 1005-4 and 1015-1 by

10 X polating the time perature regression graph from 78°C back to 25°C. The

\ MIL-STD-883A graph is the Bell Telephone Laboratories Graph (Specification A-B-
689143, 16 January 1974 efc.) and as such applies to storage and operating T4 values
and primarily surface inversion failure mechanisms. The graph equates to an “activa-
tion energy” Ep = 1.02 eV.

. This curved graph is the result of plotting the “rule of thumb” that failure rates (hence
acceleration factors) double for every + A10°C.

6. All petitor data (available to Signetics) p d graphs falling within these two

boundaries. The two boundaries equate to “activation energies” of Ep = 0.23 eV (for
lower graph) and Ep =1.92 eV.

FS

1.7 20 25 3.0 35

1
EMPERATURE SXELVIN X 10-3

o
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DESCRIPTION

The 82S23 and 825123 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data manual.
The 82823 and 82S123 devices are supplied
with all outputs at logical low. Outputs are
programmed to a logic high level at any
specified address by fusing a Ni-Cr link
matrix.

These devices include on-chip decoding
and 1 chip enable input for memory expan-
sion. They feature either open collector or
tri-state outputs for optimization of word
expansion in bused organizations.

Both 82523 and 82S123 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S23/123, N or F, and for the military tem-
perature range (-55°C to +125°C) specify
$82523/123, F or W.
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FEATURES

Address access time:
N82523/123: 50ns max
$82S23/123: 65ns max

Power dissipation: 1.3mW/bit typ

Input loading:

N82523/123: -100A max
$82523/123: -150uA max

On-chip address decoding

Output options:
82S23: Open collector
82S123: Tri-state

No separate fusing pins

Unprogrammed outputs are low level

Fully TTL compatible

APPLICATIONS

Prototyping/volume production
Sequential controllers

Format conversion

Hardwired algorithms

Random logic

Code conversion

LOGIC DIAGRAM

82523-F,N,W e 825123-F,N.W

PIN CONFIGURATION

F.N,W, PACKAGE
8 [1] [16] vee
8, [Z] 5] CE
5, (3] mp
8, [6] mes
8, [7] [10] A
ano [B] (5] 8,
W = Flat Pak
F = Cerdip
N = Plastic

Ao

ADDRESS
LINES

1:32
DECODER

O

1

|

|

|
A40——L———>

32 % 8 MATRIX

8 OUTPUT DRIVERS

RN

01 02

O3 O4 Os O O7 Og

82823 - OPEN COLLECTOR
825123 ' TRI STATE

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (82S23) +5.5
Vo Off-state (825123) +5.5
Temperature range °C
TA Operating
N82523/123 0 to +75
S$82523/123 -55 to +125
TsTG Storage -65 to +150

.
-\



82523-F,N,W e 82S5123-F,N,W

IC ELECTRICAL CHARACTERISTICS N82523/123: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$82523/123: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V

PARAMETER TEST CONDITIONS! N§2523/123 $82523/123 UNIT
Min Typ Max Min Typ Max
input voltage v
Vi Low 0.85 0.8
ViH High 2.0 2.0
Vic Clamp Iin = -18mA -1.2 -1.2
Output voltage CE= Low \
VoL Low louT = 16mA 0.45 0.5
VoH High loutT=-2mA 2.4 2.4
Input current uA
he Low Vin = 0.45V -100 -150
hH High VIN = 5.5V 50 50
Output current -
loLK Leakage (82523) CE = High, Vourt = 5.5V 40 50 uA
lo(OFF) Hi-Z state (825123) CE = High, Vout = 5.5V 40 50 kA
CE = High, Vour = 0.5V -40 -50
los Short circuit (825123) CE = Low, Vour = 0V, High stored -20 -90 -20 -100 mA
Icc Vce supply current 77 85 mA
Capacitance CE = High, Vcc = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cour Output Vout = 2.0V 8 8

.C ELECTRICAL CHARACTERISTICS Ri=2700, Rz = 6000}, CL = 30pF?
* N82S23/123: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$82523/123: -55°C < Ta < +125°C, 4.5V < Ve < 5.5V

N82S23/123 $82S823/123
PARAMETER TO FROM UNIT
Min Typ | Max Min Typ Max
Access time ns
Taa2 Output Address 50 65
Tce Output Chip enable 35 40
Disable time ns
Tco Output Chip disable 35 40
JTES
Positive current is defined as into the terminal referenced.
Tested at an address cycle time of 1usec.
EST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
+3.0v
T . ADDRESS <5v
o—da, Yec : ov
00— A, 8,}—0 Vee
O—v1 4, 8.—o CE 1.5v
O—el A, B; O R,
O——ei A, ouT 8, }—O TCE —n
B.}—0O -
8o ~ By HI-Z (825123)
8,—O C, (INCLUDES SCOPE & 828123
R, JIG CAPACITANCE) — v
B¢}—0O TAA oL
O—{CE 8,}—o 1 o ~ 8 _——i _______________ F,_.
= = :zsu; bl 2% oL
GND
_L All inputs: tr = t¢ = 5ns (10% to 90%)
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DESCRIPTION

The 10139 is organized as an array of 32
words and 8 bits. The initial unprogrammed
state is O (low). The user may program 1's to
obtain any desired pattern. Outputs go to
the 0 (low) state when the chip enable input
is high, allowing wired-OR output connec-
tions. A 50Q) output drive capability makes
the part suitable for use in high performance
ECL systems.

FEATURES

Access time: 15ns typ

Power dissipation: 580mW typ

Field programmable (Ni-Cr link)

Fully decoded

High impedance inputs (50k(2 pulldown)
Open emitter outputs (50() drive)

Fully compatible with Signetics ECL 10K
products

APPLICATIONS

* Programmable logic
® Control stores

® Microprogramming
* Hardwired algorithms

RECOMMENDED OPERATING
VOLTAGE
[ Vcc = GND, VEE =-5.2V + 5%

10139-F,!

PIN CONFIGURATION

F,N PACKAGE*

o]
o]
0[]
o.[1]
o]
o.[F]
o]

Vee [3]

16] vee
5] ce
] a,
]
[10] A

5] o

*F = Cerdip

N = Plastic

A0 O———|

ADDRESS
LINES

AMo—l— &

1:32
DECODER

]

32 X 8 MATRIX

8 OUTPUT DRIVERS

(OPEN EMITTER)

ENREREE

Oy O2 03 O4 Os Og O7 Og

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Temperature range °C
Ta Operating -30 to +85

S{NOTES



C ELECTRICAL CHARACTERISTICS' vcc = 0V, Vee = -5.2V, R = 500 to -2V

1

0139-F,N

-30°C +25°C +85°C
PARAMETER TEST CONDITIONS UNIT
Min Typ Max | Min Typ | Max Min Typ | Max
Input voltage \
Vi Low -1.890 -1.850 -1.825
ViH High -0.890 -0.810 -0.700
ViLa Low threshold -1.500 -1.475 -1.440
ViHA High threshold -1.205 -1.105 -1.035
Output voltage \
VoL Low . -1.89 -1.675| -1.85 -1.65 |-1.825 -1.615
- Vi = Max, ViL=M
VoH High H=Max, Vie=Min .06 -0.89 | -0.96 -0.81 | -0.89 -0.70
VoLA Low threshold — apis _ -1.655 -1.63 -1.595
Vona  High threshold | YIHA = Min. ViLa=Max| 4 5g -0.98 -0.91
Input current nA
e Low ViL = Min 0.5
liH High ViH = Max 265
IEE Power supply drain 145 mA
current
C ELECTRICAL CHARACTERISTICS 112 Vcc = 2V, RL = 500 to ground, -30°C < Ta < 85°C, Vgg = -3.2V
LIMITS
PA T F UNIT
RAMETER o ROM Min Typ Max
Access time ns
Taa Output Address 22
Tce Output Chip enable 17
Disable time ns
Tco Output Chip disable 17
Rise and fall time ns
t+ Rise time (20-80%) 4.0
t- Fall time (20-80%) 4.0
sinotics 69

BIPOLAR MEMORY




— W39

— —— —— —
10139-F,|
TEST LOAD CIRCUIT VOLTAGE WAVEFORMS
ADDRESS ACCESS TIME
Vcecr=Veez
+2.0VDC
vy
ADDRESS * 50% v
0.1uF — T an—1 o
OuTPUT 50%
Vour 2
500
COAX
—o0 = Input pulse conditions: Vo =0.31V, V1 = 1.11V, tr=2ns
5 (20 to 80%), tt = 2ns (20 to 80%)
—o
o TPour
PULSE GENERATOR pur 0s —o CHIP ENABLE/DISABLE TIMES
O —o0
o; —0
O—-TE Vee CE —M Vi
~ Tee ..————.7]?0;1::- Yo
ayTm BC 50%
oUTPUT —— A2
I 0.1uF
VEgE = -3.2VDC
Input pulse conditions: Vo=0.31V, V1 =111V, t,=2ns
Input pulse: t+ = t- = 2.0 - 0.2ns (20 to 80%) (20 to 80%), t = 2ns (20 to 80%)

NOTES

1. Dcand ac specifications apply after thermal equilibrium has been established, with transverse air flow
greater than 500 linear ft/min.

2. For ac tests, all input and output cables to the scope are equal lengths of 501 coaxial cable. Wire
length should be < 1/4 inch from TPn to input pin and TPout to output pin. A 50() termination to
ground is located in each scope input. Unused outputs are connected to a 50(} resistor to ground.

3. Test procedures are shown for only 1 input or set of input conditions. Other inputs are tested in the
same manner.

TYPICAL FUSING PATH

Vee

, o

7
)
&

ADDRESS
AND
FUSING
CONTROL

L]

}___‘ FUSING
CONTROL

]

O vge
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YPICAL PROGRAMMING CIRCUIT

10139-F,N

Vorpr

Veev
REG.

ADDRESS

10139

FUSING
CONTROL

REG.

- VorF +

ROGRAMMING SEQUENCE

N |

|
e Tpvm
ViH
ADDRESS Ag Ay AN

Vie

' | Tpva {
Veer

I I VeevH
—V
Vee ceve
ty p—
v
OV e
1
|-——p—-l —-—l'D
VorF = g pr——————
90%
{
I 8
Vout Bo B4 ] N
Ta l,
10% ]
[ A— e e e e e o -
""o}"" ———'q,;.'o—- "i‘ul'—

sinotics
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10139-F,1

PROGRAMMING SYSTEM SPECIFICATIONS? (Testing of these limits may cause programming of device.) Ta=+25°C.

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Power supply voltage v
Vcer To program1.3 lccp = 300+25mA 11.5 12.5
(Transient or steady state)
Verify limit v
VcevH Upper 5.5 5.7
Vcevl Lower 4.7 4.9
Vs Verify threshold?2 Vcev v
lccp Programming supply current Vcep = 12+.5V 275 -1.3 325 mA
Input voltage5 Vcev Vcev v
ViH High -0.8 -0.2
ViL Low 0 0.8
Input current HA
liH High ViH = Max. 300
i Low ViL = Min. -50
Vorr Forced Output Voltage3.6 (program) lopr = 2.5£.5mA 6.0 6.8 \
(Transient or steady state)
lopPF Forced Output Current (program) Vopr = 6.4+ .4V 2 3 mA
TR Output pulse rise time 0.1 1 us
tp Programming pulse width 100 125 us
to Pulse sequence delay 10 us
tv Verify time 1 us
Teva Address program-verify cycle 2 ms
Tpvm Memory program-verify 20 sec
time (continuous)
FL Fusing attempts per link 1 cycle

PROGRAMMING NOTES

1. Bypass Vcc to GND with a 0.01xF capacitor to reduce voltage spikes.

2. Vsisthe sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

3. This voltage should be maintained within specified limits during the entire fusing cycle. For a
transient current of 150mA, limit voitage spikes to a maximum slew rate of 2V/us, and 10us maximum

recovery.

4. These are specifications which a Programming System must satisfy in order to be qualified by

Signetics.
5. Address buffers must be referenced to Vccv.
6. Vopr supply must be referenced to the Vccv supply.

PROGRAMMING PROCEDURE

The 10139 is shipped with all bits at logical

“0" (low). To write locical “1”, proceed as

follows:

SET-UP .

a. Set Veg and CE to GND.

b. Set Vcc to Vccvh.

c. Terminate all device outputs with a 1.8K
resistor in series with a 5.6K resistor to
GND.

PROGRAM-VERIFY SEQUENCE

1. Select the Address to be programmed,
and raise Vcc to Veee.

2. After tp delay, apply a voltage VopF to
the output to be programmed via the
external divider (refer to typical pro-
gramming circuit). Program one output
at a time.

72

. After tp, delay, remove Vopr from the

programmed output.

. After tp delay, repeat steps 2 and 3 to

program other bits at the same address.

. To verify programming of all bits at the

same address, after tp delay lower Vcc to
Vcevh.All programmed outputs should

Sifnoetics

remain in the logic high state.

6. After tpdelay, repeatsteps 1 through5
program and verify all other address |
cations.

7. After tp delay lower Vcc to Veewe, at
verify all memory locations by cyclit
through all device addresses.



JESCRIPTION

‘he 825126 and 82S129 are field program-
1able, which means that custom patterns
re immediately available by following the
Jsing procedure given in this data manual.
'he 825126 and 825129 devices are sup-
lied with all outputs at logical low. Outputs
re programmed to a logic high level at any
pecified address by fusing a Ni-Cr link
atrix.

‘hese devices include on-chip decoding
nd 2 chip enable inputs for ease of memory
xpansion. They feature either open collec-
or or tri-state outputs for optimization of
/ord expansion in bused organizations.

loth 825126 and 82S129 devices are
vailable in the commercial and military
smperature ranges. For the commercial
amperature range (0°C to +75°C) specify
1825126/129, F or N, and for the military
emperature range (-55°C to +125°C) spec-
fy S82S126/129, F or R.

3LOCK DIAGRAM

FEATURES

® Address access time:
N82S5126/129: 50ns max
$825126/129: 70ns max

e Power dissipation: 0.5mW/bit typ

® Input loading:
N82S126/129: -100.A max
$82S126/129: -150A max

e On-chip address decoding

e Output options:
82S126: Open collector
82S5129: Tri-state

* No separate fusing pins

* Unprogrammed outputs are low level

® Fully TTL compatible

APPLICATIONS

* Prototyping/volume production
e Sequential controllers

® Microprogramming

* Hardwired algorithms

e Control store

e Random logic

e Code conversion

ADDRESS
LINES

AyoJ—b

A3 O———»| 11
|
|
|

1:32
DECODER

32 X 32 MATRIX

Ap O

18
A0 MUX
Az O—

18 18 18
MuUXx MUX MUX

L1 1

a=D—
CE2

825126 - OPEN COLLECTOR
4 OUTPUT DRIVERS
828129 - TRI-STATE

boor

01 02 O3 04
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825126) +5.5
Vo Off-state (82S5129) +5.5
Temperature range °C
TA Operating
N825126/129 0to +75
S825126/129 -55 to +125
TsTG Storage -65 to +150

sinotics

PIN CONFIGURATION

82126 -F,N,R ¢ 825129-F,N,R

F,N,R PACKAGE*

a O m

s ] )

Ad E 4]

N ]

a [5] 7]

s ] |

» O o]

GROUND [ ] 9]
*F = Cerdip
N = Plastic

R = Fiat Pak
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82126 -F,N,R ® 825129-F,N,F

DC ELECTRICAL CHARACTERISTICS N825126/129: 0°C < Ta < +75°C, 4.75V < Ve < 5.25V
$825126/129: -55°C < Ta < + 125°C, 4.5V < Vo < 5.5V

N82S1 25126/129
PARAMETER TEST CONDITIONS! ! S126/129 5828 UNIT
Min | Typ Max | Min | Typ | Max
Input voltage Vv
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp lin = -18mA -1.2 -1.2
Output voltage CEj2 = Low v
VoL Low louT = 16mMA 0.45 0.5
VoH High (825129) louT = ~2.0mA 2.4 2.4
Input current nA
he Low Vin = 0.45V -100 -150
hH High ViN = 5.5V 40 50
Output current .
loLk Leakage (825126) CE1 or CE2 = High, Vout = 5.5V 40 60 uA
lo(oFF) Hi-Z state (825129) CE1 or CE2 = High, Vour = 5.5V 40 60 uA
CE1 or CE2 = High, Vourt = 0.5V -40 -60
los Short circuit (82S129) CE1,2 = Low, Vout = 0V, Stored high| -20 -70 | -15 -85 mA
lcc Vcce supply current 120 125 mA
Capacitance CE1 or CE2 =High Vcc =5.0V pF
CiN Input ViN = 2.0V 5 5
Cour Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=2700, Rz = 600(), CL = 30pF
N825126/129: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825126/129; -55°C < Ta < +125°C, 4.5V < Vce £ 5.5V
N82S126/129 9
PARAMETER TO FROM $828126/12 UNIT
Min | Typ | Max | Min Typ | Max
Access time ns
Taa2 Output Address 50 70
Tce Output Chip enable 25 35
Disable time ns
Tco Output Chip disable 25 35

NOTES

1. Positive current is defined as into the terminal referenced.

TEST LOAD CIRCUIT

2. Tested at an address cycle time of 1usec.

VOLTAGE WAVEFORM

b
o—a Vee
O—=1 A,
O—={A;
O—={ A, 0, —0O
O—={ A, our Oz p—O
O—=] A o,}—0
O—{ A Op—O0
o> A
O—=1 A,
O—{CE

ADDRESS 1.6V

" _\Eiv
TCE —]
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JESCRIPTION

‘he 10149 is field programmable, meaning
hat custom patterns are immediately avail-
ble by following the fusing procedures
jiven in this data sheet. The device is sup-
lied with all outputs at logical low. Outputs
ire programmed to a logic high level at any
pecified address by fusing a Ni-Cr link
natrix.

"he 10149 is suitable for use in high per-
ormance ECL systems. The outputs are ca-
»able of driving 50Q) loads. :

\ chip enable input is provided for ease of
nemory expansion.

*EATURES

Address access time: 20ns max

Power dissipation: 0.66mW/bit typ

High impedance inputs (50k(} pulldown)
Open emitter outputs (50k() drive)
On-chip address decoding

No separate fusing pins

Fully compatible with ECL 10K series

10149-F
APPLICATIONS PIN CONFIGURATION
® Sequential controllers .
* Microprogramming F PACKAGE
e Hardwired algorithms
e Control store veer [1] 6] veca
¢ Random logic A [Z] [75] o,
® Code conversion A 3] 73] o.
RECOMMENDED OPERATING = 5] e
RANGES ~ ] 2] o,
* Veet1 =Vce2 = GND ~ <] mg
e VEg =-5.2V + 5% a [7] [70] A,
* Tp=-30°C to +85°C ambient vee (] 5] A
*F = Cerdip
BLOCK DIAGRAM
Ag O— > 1
Ay O————» |
A2 O] Dsé:;‘;sn | 32 X 32 MATRIX
Ay O——>! |
Ag O—————f v—l—
A3z O
A5 O u1ij°x n:t:x D:t:x Jirx
a7 O
TE 0———(D——> 4 OUTPUT BUFFER
04 02 03 04
ABSOLUTE MAXIMUM RATINGS
PARAMETER! RATING UNIT
VEE Supply voltage (Vcc = 0) 8 Vdc
ViN Input voltage (Vcc = 0) 0 to VEe Vdc
lo Output source current 40 mAdc
Temperature range °C
Ta Operating -30 to +85
Ty Operating junction 125
TsTG Storage -55 to +125
sjnotics 75
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10149-f

DC ELECTRICAL CHARACTERISTICS vcct = Vecz = 0V, Vee = -5.2V, RL = 500 to -2V

- -30°C +25° +85°C
PARAMETER! TEST CONDITIONS 5°C UNIT
Min | Typ | Max Min Typ | Max Min | Typ | Max
Input voltage2,3 \
ViL Low -1.890 -1.850 ~1.825
VIH High ' -0.890 -0.810 -0.700
ViLA Low threshold -1.500 -1.475 -1.440
ViHA High threshold -1.205 -1.105 ~1.035
Output voltage v
VoL Low ViH = max -1.89 -1.675| -1.85 -1.65 |-1.825 -1.615
VoH High ViL = min -1.06 -0.89 | -0.96 -0.81 | -0.89 -0.70
VoLa Low threshold =mi - -1.655 -1.63 -1.595
VoHa High threshold Vika =min, ViLa = max |, 0 -0.98 -0.91
Input current uA
he Low ViH = max 0.5
v High ViL = min 265
lee  Supply drain current 150 mA

AC ELECTRICAL CHARACTERISTICS Ta = +25°C, Vee = -3.2V,
Vcet = Veez = 2V, RL = 500 to ground

LIMITS
PARAMETER TO FROM UNIT
Min Typ Max

Access time ns
TaA Output Address 20
Tce Output | Chip enable 8
Tco Disable time Output | Chip disable 8 ns

Rise and fall time ns
t+ Rise time (20-80%) : 4.0
t- Fall time (20-80%) 4.0

NOTES

1. All voltage measurements are referenced to the ground terminal. Terminals not
specifically referenced are left electrically open.

2. Vdc * 1%.

3. Each ECL 10K series device has been designed to meet the dc specification after
thermal equilibrium has been established. The circuit is in a test socket or mounted or
a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Voltage levels will shift approximately 4mV with an air flow of 200 linear
fpm. Outputs are terminated through a 500 resistor to -2V.
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10149-F
Veer=Veez
+2.0VDC
254F I‘E 0.1uF ’: :
- h Vour o
50 ()
O—+{ A
O A COAX
-y ' W
O—=1 A 0, p—o
O—={A o, —= TPout E
ou
PULSE GENERATOR O—={A T o}
Ay (oA S
o o
INPUT PULSE CE
t* -t = 20-0.2ns
(20% TO 80%) -
I 0.1uF o
VEg = -3.2VDC G
| _
2
A. For ac tests, all input and output cables to the scope are equal lengths of 50(1 coaxial
cable. Wire length should be < 1/4 inch from TPin to input pin and TPouT to output pin.
A 50() termination to ground is located in each scope input. Unused outputs are
connected to a 501} resistor to ground.
B. Test procedures are shown for only one input or set of input conditions. Other inputs
are tested in the same manner.
C. Normal practice in test fixtures layout should be followed. Lead lengths, particularly to
the power supply, should be as short as possible. A 10uF capacitor between Vcciand
Vcc terminals, located as close to the device as possible, is recommended to reduce
ringing

VOLTAGE WAVEFORMS

ADDRESS ACCESS TIME

——

ADDRESS

+—Tpp—>

— o o oy

\
04

CHIP ENABLE/DISABLE
PROPAGATION DELAYS

sinotics 77
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PROGRAMMING SYSTEM SPECIFICATIONS*

10149

(Testing of these limits may cause programming of device.) Ta=+25°C.

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Power supply voltage v

Vcer To program1.3 Iccp = 150 £25mA 11.5 12,5 ’
(Transient or steady state)

Verify limit \"
VcevH Upper Iccv = 400 £50mA 55 57
Vcevl Lower (Transient or steady state) 4.7 4.9
Vs Verify threshold? Vece-1.3 \Y
lcce Programming supply current Vcep = 12+.5V 125 175 mA

Input voltage s Vcev Vcev \Y
ViH High -0.8 -0.2
ViL Low 0 0.8

Input current uA
liH High ViH = Max. 300
liL Low ViL = Min. -50
Vorr Forced Output Voltage3.6 (program) lopr = 2.5+£.5 mA 6.0 6.8 \

(Transient or steady state)
loPF Forced Output Current(program) Vorr = 6.4 +.4V 2 3 mA
TR Output pulse rise time 0.1 1 us
tp Programming pulse width 100 125 us
to Pulse sequence delay 10 us
tv Verify time 1 us
Teva Address program-verify cycle 1 ms
Tepvm Memory program-verify 20 sec
time (continuous)
Fr Fusing attempts per link 1 cycle |
1

PROGRAMMING NOTES

1. Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.

2. Vs isthe sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

3. This voltage should be maintained within specified limits during the entire fusing cycle. For a
transient current of 150mA, limit volitage spikes to a maximum slew rate of 2V/us, and 10us maximum

recovery.

4. These are specifications which a Programming System must satisfy in order to be qualified by

Signetics.

5. Address buffers must be referenced to the Vccv supply

6. Vorr supply must be referenced to the Vccv supply.

PROGRAMMING PROCEDURE
The 10149 is shipped with all bits at logical
“0” (low). To write logical “1”, proceed as
follows:

SET-UP o

a. Set Vee and CE to GND.

b. Set Vcci1 and Vcee2 to VecvH.

c. Terminate all device outputs with a 1.8K
resistor in series with a 5.6K resistor to
GND.

PROGRAM-VERIFY SEQUENCE

1. Select the Address to be programmed,
and raise Vcc1 to Vecer.

2. After tp delay, apply a voltage VopF to
the output to be programmed via the
external divider (refer to typical pro-
gramming circuit). Program one output
at a time.

78

. After tp delay, remove Vopr from the

programmed output.

. After tp delay, repeat steps 2 and 3 to

program other bits at the same address.

. To verify programming of all bits at the

same address, after tp delay lower Vcc1
and Vccz to VecvH. All programmed

s{fnotics

outputs should remain in the logic high
state.

6. After tp delay, repeat steps 1through 5to

program and verify all other address lo-
cations.

7. After tp delay lower Vcc1 and Vccz to

Vccevi and verify all memory locations by
cycling through all device addresses.



10149-F
YPICAL FUSING PATH
J J -0 Veer
M/\/_. N_/\/l o
a
WORD SELECT —r\/-' _3;;‘
syt A
o ¥ 50002 ‘
Veez
FUSING
CONTROL
Vee
T'YPICAL PROGRAMMING CIRCUIT
Vopr "veer
REG. . h
VopF _?.L \‘i
Vcev
REG.
b
T .
ADDRESS " I BK
"‘D"{:—C =0
$sex
Q75 1’
Ei!llll!tiﬂs 79
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10139

10149-1

PROGRAMMING SEQUENCE
L Tpvm >
Vin
ADDRESS % Aq Ay AN AmLL %Z
v
* | Tova | VERIFY
| 1
Veer
| I Veevu
v —Veewt
cct
ty
ov . ———
—
I-'—pnl —.«I ‘o
Vorpr r f
[]
8 8 B I By
Vour ° 1 N "
TR ’,
OV s % S o
——|D|<—— ——’uplc—— -Itn!q—-

sifnotics
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JESCRIPTION

‘he 82S130 and 825131 are field program-
yable, which means that custom patterns
re immediately available by following the
using procedure given in this data sheet.
‘he standard 82S130 and 82S131 are sup-
lied with all outputs at logical low. Outputs
ire programmed to a logic high level at any
pecified address by fusing a Ni-Cr link
natrix. .

‘hese devices include on-chip decoding
ind 1 chip enable input for ease of memory
»xpansion. They feature either open collec-
or or tri-state outputs for optimization of
vord expansion in bused organizations.

3oth 825130 and 82S131 devices are avail-

FEATURES

e Address access time:
N825130/131: 50ns max
$82S130/131: 70ns max

® Power dissipation: 0.3mW/bit typ

* Input loading: .
N82S130/131: -100.A max
$825130/131: -150.A max

¢ On-chip address decoding

e Output options:
82S130: Open collector
82S131: Tri-state

* No separate fusing pins

e Unprogrammed outputs are low level

¢ Fully TTL compatible

APPLICATIONS

ble in the commercial and military tem- ® Prototyping/volume production
»erature ranges. For the commercial tem- ® Sequential controllers
yerature range (0° to +75°C) specify © Microprogramming
N82S130/131, F or N, and for the military ¢ Hardwired algorithms
emperature range (-55° C to +125°C) speci- ® Control store
y S82S130/131, F or R. ¢ Random logic
* Code conversion

JLOCK DIAGRAM

A3 0——1—-——-—-—->'

ADDRESS ! 1:32 : 32 % 64
LINES : oecooen | |

Ag O—J———b .

:"’ 8 116 1:18 116 1:16

A2 O MUX MUX MUX MuUX

A3 O—

CE 0——(D—-———’ 4 OUTPUT DRIVERS e ararageCToR

ooy

!

-]

04 02 O3 04
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vdc
Vin Input voltage +5.5 Vdc
Output voltage vdc
VoH High (82S130) +5.5
Vo Off-state (82S131) +5.5
Temperature range °C
TA Operating
N82S130/131 0to +75
S$825130/131 -55 to +125
TstG Storage -65 to +150

Sinntics

82S130-F,N,R-825131-F,N,R

PIN CONFIGURATION

F,N,R PACKAGE*

A [0
a [T
A [F]
A, [1]
A [5]
NG
A [7]
GROUND

[16] vee
] A,
73] cE
2] o,
] o.
0] o
5] o

*F = Cerdip
N = Plastic
R = Flat Pak
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DC ELECTRICAL CHARACTERISTICS N82S130/131:

82S130-F,N,R & 825131-F N,

0°C < Ta < +75°C, 4.75V < Vgce < 5.25V

S$82S130/131: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S130/131 $825130/131
PARAMETER TEST CONDITIONS' UNIT
Min Typ | Max Min Typ | Max
Input voltage Vv
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp N = -18mA -1.2 -1.2
Output voltage CE = Low v
VouL Low lout = 16mA 0.45 0.5
Vor High (825131) lout=-2mA 2.4 24
Input current uA
hiL Low ViN = 0.45V -100 ~-150
hH High VIN = 5.5V 40 50
Output current .
loLk Leakage (82S130) CE = high, Vout = 5.5V 40 60 uA
lo(oFF) Hi-Z state (82S131) CE = high, Vourt = 5.5V 40 60 uA
CE = high, Vour = 0.5V -40 -60
los Short circuit (825131) | CE = Low, Vout = 0V, Stored high -20 -70 | -15 -85 mA
Icc Vcce supply current 140 140 mA
Capacitance CE = High, Vcc = 5.0V pF
CIN Input VIN = 2.0V 5 5
Cour Output Vour = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS Ri=2700, Rz = 6000, CL = 30pF2
N82S130/131: 0° < Ta < +75°C, 4.75V < Vge < 5.25V
S$825130/131: -55°C < Ta < +125°C, 4.5V < Vgoe < 5.5V
N82S130/131 $825130/131
PARAMETER TO FROM UNIT
Min | Typ Max Min Typ Max
Access time ns
Taa2 Output Address 50 70
Tce Output Chip enable 30 40
Disable time ns
Tco Output Chip disable 30 40
NOTES
1. Positive current is defined as into the terminal referenced.
2. Tested at an address cycle time of 1usec
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vce
T READ CYCLE
o A Vee 3.0v
ADDRESS 1.5V
O—{ A, }( ov
o—={a,
— 3.0v
O—{ A, o\ p—0 —
CE 1.8V 1.6V
O—{A, 0. p—O _E' ov
N put o TCE —] Tco—-—l
O] Ae Of——0 C_  (INCLUDES SCOPE & . \
o—sla, ' JIG CAPACITANCE) (gz's,;') Tan R ‘j‘\/,m
O VoH
o G o1 o1 HI-Z
GND (825131) VoL
All inputs: tr = tf = 5ns (10% to 90%)
82 Sifnotics



)JESCRIPTION

he 82S115 is field programmable and in-
ludes on-chip decoding and 2 chip enable
puts for ease of memory expansion. It
ratures tri-state outputs for optimization of
rord expansion in bused organizations. A
)-type latch is used to enable the tri-state
utput drivers. In the Transparent Read
10de, stored data is addressed by applying
binary code to the address inputs while
olding Strobe high. In this mode the bit
rivers will be controlled solely by CEjand
E2 lines.

1 the Latched Read mode, outputs are held
1 their previous state (high, low, or high Z)
s long as Strobe is low, regardless of the
tate of address or chip enable. A positive
trobe transition causes data from the ap-
lied address to reach the outputs if the chip
; enabled, and causes outputs to go to the
igh Z state if the chip is disabled.

. negative Strobe transition causes outputs
> be locked into their last Read Data condi-
on if the chip was enabled, or causes
utputs to be locked into the high Z condi-
on if the chip was disabled.

‘he 825115 is available in the commercial
ind military temperature range. For the
:ommercial temperature range (0°C to
-75°C) specify N82S115, F or N, and for the
nilitary temperature range (-55°C to
-125°C) specify S82S115, F, R, or I.

FEATURES
e Address access time:
N82S115: 60ns max
$82S115: 90ns max

¢ [nput loading:
N82S115: -100.A max
$82S115: -150uA max
* On-chip storage latches
e Schottky clamped
Fully TTL compatible

APPLICATIONS

e Microprogramming

® Hardwire algorithms
e Character generation
e Control store

e Sequential controllers

BLOCK DIAGRAM

Power dissipation: 165uW/bit typ

82S115-F,I,N,R

.

PIN CONFIGURATIONS

o, [£]
o, (2]
o. [19]
re, 1]
GND LE

R = Flat Pak  F = Cerdip

F,ILN,R PACKAGE

828115
! 2] Vee
=] 23] &,
E] [22] &,
] 1] &,
] 20] e
E E CE,
E E STROBE
7] o,
6] o,
5] o,
1] o,
[13] re,

N = Plastic

]
ADDRESS |
LINES :

[

STROBE O

BUFFER/
DECODER

512X8 MATRIX

HENEEER

8-BIT OUTPUT LATCH

LATCH

HEEEEEE

8 TRI-STATE DRIVERS

im l(sl l(s; lmml(u)lns)lus)lnn

0, O, Os O O, O

OUTPUT LINES
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ABSOLUTE MAXIMUM RATINGS

82S115-F,IN,F

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
ViN Input voltage +5.5 Vdc
Temperature range °C
Ta Operating
N82S115 0 to +75
S$82S8115 -55 to +125
TsTG Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS N82S115: 0°C < Ta < +75°C, 4.75V < Vg < 5.25V
$828115. -55°C < TA < +125°C, 4.6V < Ve < 6.5V
PARAMETER TEST CONDITIONSS ne2s11s S825115
ARAME Min | Typ8| Max | Min | Typ | Max UNIT
Input voltage v
Vi Low .85 .8
VIH High 2.0 20
Vic Clamp N = -18mA -0.8 [-1.2 -1.2
Output voltage CE1 = Low, CE2 = High, v
Vou Low lout = 9.6mA 04 | 045 0.5
VoH High lout = -2mA 27 | 33 24
Input current uA
e Low ViN = 0.45V -100 -150
hH High VIN = 5.5V 25 50
Output current
lo(oFF) Hi-Z state CE; =Highor CE2=Low, Vout=5.5V 40 100 | wA
CE1=Highor CEz2= Low, VouT =0.5V -40 -100
los Short circuit? CE1= Low, CEz = High, VouT = 0V, High Stored | -20 -70 | -15 -85 | mA
lcc Vcc supply current 130 | 175 185 | mA
Capacitance CE1 = High or CE2 = Low, Vcc = 5.0V pF
CiNn Input VIN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=4700, Rz = 1k}, CL = 30pF
N82S115: 0° < Ta < +75°C, 4.75V < Ve < 5.25V
S$82S115: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S115 $82S115
PARAMETER TO FROM TEST CONDITIONS UNIT
Min | Typ® | Max | Min | Typ Max
Access time Latched or transparent ns
TAA6 Output | Address read24 40 60 90
Tce Output | Chip 20 40 50
enable
Disable time ns
Tco Output | Chip 20 40 55
disable
Setup and hold time Latched read only34 ns
Tcos Setup time Chip 40 50
TcoH Hold time Output enable 10 15
TADH Hold time Output | Address 0 5
Pulse width ns
Tsw Strobe 30 15 40
Latch time ns
TsL Strobe 60 35 90
Delatch time ns
ToL Strobe 35 45

NOTES on following page.
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)TES

No more than one output should be grounded at the same time and strobe should be disabled. Strobe

is in high state.

If the strobe is high, the device functions in a manner identical to conventional bipolar ROMs. The
timing diagram shows valid data will appear Taa nanoseconds after the address has changed to Tce
nanoseconds after the output circuit is enabled. Tcp is the time required to disable the output and

switch it to an off or high impedance state after it has been enabled.

In latched Read Mode data from any selected address will be held on the output when strobe is
lowered. Only when strobe is raised will new location data be transferred and chip enable conditions
be stored. The new data will appear on the outputs if the chip enable conditions enable the outputs

During operation the fusing pins FE1 and FE2 may be grounded or left floating.

Positive current is defined as into the terminal referenced.

Tested at an address cycle time of 1usec

Areas shown by crosshatch are latched data from previous address.
(Typical values are at Vcc = 5V, Ta = 25°C)

EST LOAD CIRCUIT

VOLTAGE WAVEFORM

82S115-F,I,N,R

Vee
INPUT v,
| a, cc Vee
[}
|
] o, —0 R,
PULSE 4 } :
GENERATOR | 1
| [}
o—s|a. Of—0 R, c,
O—»|sTR I
O—»| CE, i —
O—»| CE, - -
- GND (INCLUDES JIG &

SCOPE CAPACITANCE)

L

ALL INPUT PULSES
+3.0V e e -

INPUT PULSES

¢ Xoox
10%
ov
Snsje— —fn:
+3.0v
10%
90%
SR s < 7
——>|Sns|>— Sns}:

IMING DIAGRAMS

TRANSPARENT READ27

LATCHED READ37

+3.0v
STROBE 7K.sv
+3.0v
) +3.0v A0. AWt.sv Xuv
A0...AN XI.SV ov
ov <« TCODS TADH
1 +3.0v
—_— a0V CHIP ENABLE 1.5V 1.5V
TEy N 15V Al 15v ce2 Toon ov
ov TSW | @
| —— +3.0v
STROBE 1.8V 1.5V
+3.0v N ov
CE2 ov TsL
7
————tea | 0;...0g Z HI-Z
000 22ZZ12 O
- - —— Tap ——>
ToL
[ l<a— TCp —»|
Output Latches Not Used Output Latches Used
s{uotics 85
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82S115-F,IN,}

PROGRAMMING SYSTEM SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Power supply voltage \

Vcerp To program? Iccp = 200 + 25mA, 4.75 5.25
Transient or steady state

Iccp Programming supply current Veep = +5.0 £ .25V 175 200 225 mA

Verify limit Vv
VcevH Upper 5.3 5.5 57
Vcevt Lower 43 4.5 47
Vs Verify threshold2 0.9 1.0 1.1 \

Input voltage \"
ViL Low 0 0.8
ViH High 2.4 55

Input Voltage (FE1 & FE2)
ViLep Low 0.5
ViHp High 45 5.0 55

Input current (FE1 & FE2 only)
e Low ViL = +0.45V -100 uA
hH High Vig = +5.5V 10 mA

Input current (except FE1 & FE2) uA
he Low ViL = +0.45V -100
IH High Vi = +5.5V 25
VorpF Forced output voltage (program)3 lopr = 200 + 20mA, 16.0 17.0 18.0 Vv

Transient or steady state
lopPF Output current (program)5 Vopr = +17 £ 1V 180 220 mA
Tr Output pulse rise time 10 50 us
tp FE2 programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time Vce = Veer 12 sec
Tes Programming pause Vece = 0V 6 sec
TPR ; 9

—_— Programming duty cycle4 50 Yo
TertTrs N g vty

PROGRAMMING NOTES

1.
2.

3.
4.

Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.

Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

Care should be taken to insure the 17 + 1V output voltage is maintained during the entire fusing cycle.
Continuous fusing for an unlimited time is also allowed, provided thata 60% duty cycle is maintained.
This may be accomplished by following each Program-Verify cycle with a Rest period (Vcc = 0V) of

3ms.

lorr < MIN or lorr > MAX.

RECOMMENDED
PROGRAMMING PROCEDURE
The 825115 is shipped with all bits at logical

low. To write logical high, proceed as fol-
lows:

SET-UP

1.
2.

Apply GND to pin 12.

Terminate all device outputs with a 10K}
resistor to Vcc. (Optional used for com-
patibility with Signetics generic program-
ming procedure).

. Set CE1 to logic low, and CE2 to logic

high (TTL levels).

. Set Strobe to logic high level.

86

. loFF is monitored as the peak programming current, abnormal fusing occurs when

Program-Verify Sequence

1. Raise Vcc to Ve, and address the word

to be programmed by applying TTL high
and low logic levels to the device address
inputs.

. After tp delay, apply to FE1 (pin 13) a

voltage source of ViHp, with 10mA sourc-
ing current capability.

. After tp delay, apply a voltage source of

Vorr to the output to be programmed.
Program one output at a time.

. After tp delay, raise FE2 (pin 11) from ViLp

to Vinp for a period of tp, and then return
to ViLp. Pulse source must have a 10mA
sourcing current capability.

SiAntics

. After tp delay, remove +17.0V suppl

from programmed output.

. To verify programming, after tp delay

return FE1 to ViLp. Raise Vcc to VccH. Th
programmed output should remain in th
high state. Again, lower Vcc to VccL, an
verify that the programmed output re
mains in the high state.

. Raise Vcc to Vcep and repeat steps

through 6 to program other bits at th
same address.

. Repeat steps 1 through 7 to program a

other address locations.



82S115-F,I,N,R

'YPICAL PROGRAMMING SEQUENCE

|
T T | M

PYS—— ———— e e o e o ] L._____'_ -

—swl—

*Programming verification at both high and low Vcc margins is optional. For convenience, verification
can also be executed at the operating Vcc limits specified in the dc characteristics.

e - R —
ADD AFIRST ALast
o Y I,
TpR - (PROGRAM) | 12.080¢ MAX 6.080c MIN »
Tps - (PAUSE
o =1 e e=
Veep — '---_——--—-—-—-—-—l ' r+——————-———-—— P w— = -
— veew Ld !
Vee -——-Ivemrv- I
OV e
_ lol‘—_ X ' E
+5.0V o —————n ——
e, 3 | W
1
)V emm— hes— - — —— - —— — o— — - -— — — e wond
° — tp e—tp == - ] |e—tp
—| j—tp | I‘—'D -—' |<—!Q
VOPF = =—— oo lru——} ',— ﬂ '
By-1 B B
ouTPUT B, ) B | ren | l N
VOLTAGE TR = 10us ] |
J MmN f ] '
PYp— L — I L_...._ ———————] =
o A R v e ) I e &
[~
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82S141-F,NF

DESCRIPTION FEATURES PIN CONFIGURATION
The 82S141 is field programmable, which ® Address access time:
means that custom patterns are immediate- N82S141: 60ns max F,N,R PACKAGE*
ly available by following the fusing proce- $825141: 90ns max
dure given in this data manual. The 82S141 ¢ Power dissipation: .17mW/bit typ A O [24] vee
is supplied with all outputs at logical low. ¢ Input loading: a [2] 23] A,
Outputs are programmed to a logic high N82S141: -100uA max A 3] 77] ne
level at any specified address by fusing a Ni- $825141: -150uA max o ) =
Cr link matrix. ® On-chip address decoding As = CE,
. Lo . . ® No separate fusing pins A, LS 20] CE,
This 'dewce mclludes on-chip decodingand Unprogrammed outputs are low level NG -
4 chip enable inputs for ease of memory Fully TTL tibl 2 cE,
. . y compatible
expansion. It features tri-state outputs for A [ 18] ce,
optimization of word expansion in bused APPLICATIONS A [&] 7] o,
organizations.
® Prototyping/volume production o, 5] E 0,
The 825141 device is available in the com- ° SQquen(ia| controllers o, Ez E 0
mercial and military temperature ranges. e Microprogramming o ol
For the commercial temperaturerange (0°C o Hardwired algorithms % o
to +75°C) specify N82S141, For N, and for e Control store ano [12 [13] o,
the military temperature range (-55°C t0 e Random logic “F = Cerdip
+125°C) specify S82S141, F, or R. o Code conversion N = Plastic R = Flat Pak

BLOCK DIAGRAM

1
A0 :
ADDRESS DEC‘g:)ER : 64X64 MATRIX
LINES |
|
|
A O
1 1
A, O
A 18 1:8 1:8 18 1:8 18 1:8 1:8
O MUXJ MUX | MUX | MUX | MUX | MUX | MUX | MUX
A0

| TP T T]

CE,
CE,
CE,
CE,

8 TRI STATE DRIVERS

HEEREEN

0, 0, 0, 0. Oy O 0, O
OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
Vo Off-state +5.5
Temperature range °C
Ta Operating
N82S141 0to +75
S82S 141 -55 to +125
TstG Storage -65 to +150
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C ELECTRICAL CHARACTERISTICS

N82S141: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V

S82S141: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

82S141-F,N,R

N82S141 $825141
1
PARAMETER TEST CONDITIONS Min Typ Max Min Typ Max UNIT
Input voltage v
viL Low .85 .80
ViH High 20 2.0
vic Clamp lin = -18mA -1.2 -1.2
Output voltage CE12 = Low, CE34 = High Y,
/oL Low lout = 9.6mA 0.45 0.5
JoH High lout = -2.0mA 24 24
Input current HA
L Low ViN =0.45V -100 -150
H High ViN = 5.5V 40 50
Output current
O(OFF) Hi-Z state CE1,2 = High or CE34 = Low, Vout = 0.5V -40 -60 uA
CE1,2 = High or CE3 4 = Low, Vout = 5.5V 40 60
os Short circuit CE12 = Low, CE34 = High, Vout = 0V, -20 -70 -15 -85 mA
High stored
cc Vce supply current 175 185 mA
- Capacitance CE1,2 = High or CEz 4 = Low PF
SIN Input Vee = 5.0V 5 5
Sour Output VIN = 2.0V 8 8
VouTt = 2.0V
\C ELECTRICAL CHARACTERISTICS R:=4700Q, Rz = 1k}, CL = 30pF
N82S141: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$825141: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S141 $82S8141
PARAMETER TO FROM UNIT
Min Typ Max Min Typ Max
Access time ns
Tan2 Output Address 60 90
TcE Output Chip enable 40 50
Disable time ns
Tep Output Chip disable 40 50
JTES
Positive current is defined as into the terminal referenced. 2. Tested at an address cycle time of 1usec.
‘EST LOAD CIRCUIT VOLTAGE WAVEFORM
vVec
T +3.0v
o=la ¥©© ADDRTX:V
O a, vee ov
o4,
O] A, oo R, CE4, CEp +3.0v
?.: :: ouT :l CHIP ENABLES 1.5V 1.5v
O—{a, oo CEa. CEq o
O—={a; A, +— TeE— j<—T co—r| v
o—={a, (INCLUDES Mz Hi Z o
ooz 2z, soresde, 0105 oz
O—{CE., %s’:n Taa Vou
= = tr = tf = 5ns (10% to 90%)
Sinetics 89
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DESCRIPTION

The 82HS147 is field-programmable, which
means that custom patterns are immediate-
ly available by following the fusing proce-
dure given in this data manual. The standard
devices are supplied with all outputs at
logical low. Outputs are programmed to a
logic high level at any specified address by
fusing a Ni-Cr link matrix.

The 82HS147 includes on-chip decoding
and one chip enable input for ease of memo-
ry expansion, and features tri-state outputs
for optimization of word expansion in bused
organizations.

The 82HS147 device is available in the com-
mercial temperature range (0°C to +75°C),
and is specified as N82HS147, F, N.

FEATURES

Address access time: 45ns max
Power dissipation: 853mW max
Input loading: -100.:A max

One chip enable input

On chip address decoding

No separate fusing pins

Fully TTL compatible

APPLICATIONS

Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion

82HS 147-F,|

PIN CONFIGURATION

F PACKAGE

20] vee
18] A
o~
[76) A,
7 o

ml3

BLOCK DIAGRAM
1
A, |
1
ADDRESS DECODER ! 64X64 MATRIX
LINES l
i
i
A, !
A O—
181818 f18]18]18]18]18
AO— mux | mux | mux | mux | mux | mux | mux | mux
A;O-

OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Power supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage vdc
Vo Off-state +5.5 °C
Temperature range .
Ta Operating 0to+75
Tsta Storage -65to +150
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BJECTIVE SPECIFICATION 82HS 147-FN
)IC ELECTRICAL CHARACTERISTICS 0°C < Ta <+75°C, 4.75V < Vcc < 5.25V.
LIMITS
PARAMETER TEST CONDITIONS? UNIT
Min Typ Max
Input voltage 2 \'
ViL Low .85
ViH High 2.0
Vic Clamp N = -18mA -1.2
Output voitage Vv
VoL Low . lout = 9.6mA 0.45
VoH High CE = Low, lout = -2mA, High stored 2.4
Input current uA
he Low ViN = 0.45V -100
lin High ViN = 5.5V 40
Output current o
loLk Leakage CE = High, Vout = 5.5V 40 HA
10(OFF) Hi-Z state CE = High, Vout = 0.5V -40 kA
CE = High, Vout = 5.5V 40
los Short circuit3 VouTt = 0V -20 -70 mA
Icc Vcce supply current 155 mA
Capacitance Vce = 5.0V CE = High pF
Cin Input VIN = 2.0V 5
Cour Output VouT = 2.0V 8

\C ELECTRICAL CHARACTERISTICS

R1 =470, Rz =1k}, CL = 30pF, 0°C < Ta < +75°C, 4.75V < Vcc <5.25V

LIMITS
PARAMETER T0 FROM UNIT
Min Typ Max
Access time ns
Taa4 .Output Address 45
Tce Output Chip enable 30
Tco Disable time OQutput Chip disable 30 ns
IOTES
. Positive current is defined as into the terminal referenced. 3. Duration of short circuit should not exceed 1 second
. All voltages with respect to network ground. 4. Tested at an address cycle time of 1u sec.
FTEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
o—sla, Ve© +3.0v
o—a, Vee ADDRESS X1 sV
ov
O—=+1{A;
O—=]|A, o0 R, 3 — +3.0v
O—s{ A, | CHIP ENABLE 1.5V 1.5V
‘' our | ov
o4 } Tce —f Tco .
O—={ A, Opp—0 C, (INCLUDES SCOPE & HI-Z ;-.ZVOH
JIG CAPACITANCE) 0,~0, —_
O—{a, 1~ 04
O—=]a, TAA —=Vou
O—={ CE
GND

sinotics
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DESCRIPTION

The 825137 is field programmable, which
means that custom patterns are immediate-
ly available by following the fusing proce-
dure given in this data manual. The 825137
is supplied with all outputs at logical low.
Outputs are programmed to a logic high
level at any specified address by fusing a Ni-
Cr link matrix.

These devices include on-chip decoding
and 2 chip enable inputs for ease of memory
expansion. They feature tri-state outputs for
optimization of word expansion in bused
organizations.

The 825137 device is available in the com-
mercial and military temperature ranges.
For the commercial temperature range (0°C
to +75°C) specify N82S137, F or N, and for
the military temperature range (-55°C to
+125°C) specify S82S137, F,R, or |.

82S8137-F,N,R,

FEATURES PIN CONFIGURATION
e Address access time: .
N82S137: 60ns max F,N,R PACKAGE
$825137: 80ns max
1 18
e Power dissipation: .13mW/bit typ ~ 0 2] vee
* [nput loading: a [2] (7] &
N82S137: ~100.A max a 3] [16] &,
$82S137: -150uA max a [ (5] &,
e On-chip address decoding a, (] 3] o
* No separate fusing pins ’ 5 . B
* Unprogrammed outputs are low level A o
e Fully TTL compatible a 1] 2] o,
ce, (& 1] o,
ano [9] 0] e,
*F = Cerdip | = Ceramic
N = Plastic R = Flat Pak

BLOCK DIAGRAM

Ay O—r——s|

64 X 64 MATRIX

1
ADDRESS ! 1:64 DE-
LINES : CODER

=

Ago—_l

Ao O . . . .
Ay O- 1:16 1:16 1:16 1:16

A2 O— MuUX Mux MUX Mux
A3 O—

CEy
e, m——— 4 TRI-STATE DRIVERS
R

04 0, 0, 04
OUTPUT LINES
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
Vo Off-state (82S5137) +5.5
Temperature range °C
Ta Operating
N82S137 0to +75
S$82S137 -55 to +125
TsTG Storage -65 to +150

Silnetics



82S137-F,N,R,|

C ELECTRICAL CHARACTERISTICS N82S137; N82S137A: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$828137; 8828137A: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N82S137/137A $82S137/137A
PARAMETER TEST CONDITIONS! - UNIT
Min Typ | Max Min Typ Max
Input voltage v
ViL Low .85 .80
ViH High 2.0 20
Vic Clamp IiIn= -18mA -1.2 -1.2
Output voltage CE12=Low v
VoL Low lout = 16mA 0.45 . 0.5
VoH High lout=-2mA 24 24
Input current HA
L Low Vin = 0.45V -100 -150
i High ViN =5.5V 40 50
Output current
40 60 uA
10(0FF) Off-state CEs,2 = High, Vout = 0.5V -40 -60 A
CE1.2 = High, Vout = 5.5V 40 60
los Short circuit CE1,2 = Low, Vour = 0V, Stored high| -20 -70 -15 -85 mA
Icc Vce supply current 140 140 mA
Capacitance CE12 = High,Vcc = 5.0V PF
CiNn Input VIN = 2.0V 5 5
Court Output Vourt = 2.0V 8 8

\C ELECTRICAL CHARACTERISTICS

$82S5137; S82S137A:

R1 = 2700, R2 = 60012, CL = 30pF!
NB82S137; N82S137A: 0°C < Ta < +75°C, 4.75V < Vcc <.5.25V
-55°C < Ta < +125°C 4.5V < Vcc < 5.5V

N82S137 $828137
PARAMETER TO FROM Min | Typ | Max | Min | Typ | Max
Access time
TAA . Output Address 60 80
Tce Output | Chip enable 30 40
Disable time
Tco Output | Chip disable 30 40
JTE

Positive current is defined as into the terminal referenced.

EST LOAD CIRCUIT

VOLTAGE WAVEFORM

PITTITIeey

Vee
A Vee
A,
A,
A, o }—o
Moopgr %[O
A o, —O
A, o.}—o
A,
Ay
Ay
CE,CE, GND

L

L

C (INCLUDES SCOPE &
JIG CAPACITANCE)

ADDRESS 1.8v

READ CYCLE

+3.0v

1.5V

+3.0V

- -\Eiv
TCE —of

ov

fe—Tco
v
HI-Z OH
0, ~ O wed
v
TaA oL
All inputs: tr = tf = 5ns (10% to 90%)
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DESCRIPTION

The 82HS 137 is field programmable, which
means that custom patterns are immediately
available by following the fusing procedure
given in this data manual. The 82HS137 is
supplied with all outputs at logical low. Out-
puts are programmed to a logic high level at
any specified address by fusing a Ni-Cr link
matrix.

These devices include on-chip decoding
and 2 chip enable inputs for ease of memory
expansion. They feature tri-state outputs for
optimization of word expansion in bused
organizations.

The 82HS 137 device is available in the com-
mercial and military temperature ranges. For

the commercial temperature range (0°C to .

+75°C) specify N82HS 137, F or N, and for
the military temperature range (-55°C to
+125°C) specify S82HS 137, |, F, or R.

94

82HS137I-F,N,

FEATURES PIN CONFIGURATION
e Address access time:
N82HS 137: 45n8 max F,N,R PACKAGE
S82HS137: 70ns max
o Power dissipation: 13mW/bit typ se [1] 18] vee
® Input loading: as [2] [77] A7
N82HS137: —1001A max ae (5] [75] a6
S82HS137: —150uA max
¢ On-chip address decoding A3 [2] [15] A9
® No separate fusing pins 40 [5] 74] 04
® Unprogrammed outputs are low level i [6] 73] 02
e Fully TTL compatible xe [7] =51 03
ceq (3] 71] 04
GND E Zlﬂ CE2
*F = Cerdip R = Flat Pak
N = Plastic | = Ceramic
BLOCK DIAGRAM
Aq o—;——» mm
|
ADDRESS E fonicie : 64 X 84 MATRIX
Ago—L—» 1
:‘1’ P 118 116 118 116
A2 O MUX MUX MUX MUX
A3 O
CE4
=, g:‘_D— 4 TRISTATE DRIVERS
04 0y 03 04
OUTPUT LINES
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdce
Output voltage Vdc
Vo Off-state +5.5
Temperature range °C
TA Operating
N82HS 137 Oto +75
S82HS 137 —55to +125
TsTG Storage —65 to +150

S{fjntics



C ELECTRICAL CHARACTERISTICS N82HS137:0°C < Tp < +75°C, 4.75V < Vog < 5.25V
SB82HS137: —556°C < Tp =< +126°C, 4.5V < Voo =< 5.5V

82HS 137I-F,N,R

N82HS 137 S82HS137
PARAMETER TEST CONDITIONS Min Typ2 | Max Min Typ Max UNIT
Input voltage "
ViL Low .85 .80
VIH High 2.0 2.0
Vic Clamp IIN = —18mA -08 | —-1.2 -1.2
Output voltage CEq 2 = Low v
VoL Low louT = 16mA 0.45 0.5
VOH High louT = —2mA 2.4 2.4
Input current nA
L Low ViN = 0.45V —=100 -150
hH High VIN = 5.6V 40 50
Output current
lo(OFF) Hi-Z state CEj1,2 = High, Voyr = 0.5V 40 60 uA
CEq,2 = High, Voyr = 5.5V —-40 —60 uA
los Short circuit CEq,2 = Low, Voyt = 0V, 40 60
Stored High -20 =70 —-15 -85 mA
lcc Ve supply current 85 140 150 mA
Capacitance CE1,2 = High, Vgg = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output VouTt = 2.0V 8 8
C ELECTRICAL CHARACTERISTICS Ry = 2700, Ry = 6002, C|_ = 30pF 1
N82HS137: 0°C < Tp < +75°C, 4.76V < Vg =< 5.25V
5825137, S825137A: —55°C =< Tp =< +125°C, 4.5V < Vpg < 5.5V
N82HS 137 S82HS 137
PARAMETER TO FROM Min | Typ? | Max Min Typ | Max UNIT
Access time ns
TaA Output Address 35 45 70
TCcE Output Chip enable 15 30 40
Disable time ns
Tco Output Chip disable 15 30 40
e
Positive current is defined as into the terminal 2. Typicals are at Room Temperature 5V.
referenced.
EST LOAD CIRCUIT VOLTAGE WAVEFORM
Vce

?

Vee

ADDRESS} 5V

+3.0v

ov

oO—
O—
O—»|
O—{ A, o, —O — 3.0v
O—=ia, out 0, —O CE 1.6V 1.5V
O—| A, 0, F—0O - ov
TcE —»f Tco
O—| A, o }—o ez Vo
-

O—» A, 0, ~ O, wmy
O—s C| (INCLUDES SCOPE & Vou

Ao JIG CAPACITANCE) Taa
O—} A,

CE,CE,GND

-L All inputs: t, = t; = 5 hrs (10% to 90%)
-
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DESCRIPTION

The 825180 and 825181 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data manual.
The 82S180 and 825181 are supplied with all
outputs at logical low. Outputs are pro-
grammed to a logic high level at any speci-
fied address by fusing a Ni-Cr link matrix.

These devices include on-chip decoding
and 4 chip enable inputs for ease of memory
expansion. They feature either open collec-
tor or tri-state outputs for optimization of
work expansion in bused organizations.

The 82S180 and 82S181 are available in
both the commercial and military tempera-
ture ranges. For the commercial tempera-
ture range (0°C to +75°C) specify
N82S180/181 |, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy $82S180/181, R, F, G, I.

BLOCK DIAGRAM

FEATURES
e Address access time:
N82S180/181: 70ns max
$82S180/181: 90ns max
Power dissipation: 85.W/bit typ
¢ Input loading: '
N82S180/181: -100.A max
$825180/181: -150uA max
® On-chip address decoding
e Output options:
82S180: Open collector
82S181: Tri-state
No separate fusing pins
¢ Unprogrammed outputs are low level
Fully TTL compatible

APPLICATIONS

* Prototyping/volume production
e Sequential controllers

e Microprogramming

e Hardwired algorithms

L]

L]

L]

Control store
Random logic
Code conversion

A O

ADDRESS 1:64 DE-

64X128 MATRIX

LINES CODER
Ay Ot}
A, O -l
A O 1:16]1:16] 1:16[1:16] 1:16| 1:16 [ 1:16] 1:16
AZG UXIMUXIMUXIMUXIMUXIMUX IMUXIMUX]
A, O-

LTI T

8 TRI-STATE DRIVERS

EERENEN

825180-F,N,R,G,| » 825181-F,N,R,G

PIN CONFIGURATION

I,F,N,R, PACKAGE*

Vee

Ag

glelciciciciclalciaisie
EIEIGIEIEIEIEIEICIE)ELE

GND [12 0,
*F = Cerdip
N = Plastic | = Cerdip
R = Flat Pak G = Flat Pak ,
G PACKAGE

02 |12

03 [13

GND E
NC E
04 E
Os E
0g E

o
o
2] a7

1| NC

28| vg

]

26] Ag

AT Tl B o [ T T

07 Oy NC CE; CEj CEz CEy

0, 0, 0, 0, O, Oy O, 0O,
OUTPUT LINES
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
Vo Off-state (825181) +5.5
Temperature range °C
Ta Operating
N82S180/181 0to +75
$825180/181 -55 to +125
TsTa Storage -65 to +150
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82S180-F,N,R,G,| » 82S181-F,N,R,G,!

DC ELECTRICAL CHARACTERISTICS N825181: 0°C < Ta=+75°C, 4.75V < Vce < 5.26V
‘ $825181: -55°C < Ta < +125°C, 4.5V < Vg < 5.5V

N82S181 $82S181
PARAMETER TEST CONDITIONS! UNIT
Min | Typ3| Max | Min | Typ | Max

Input voltage v
ViL Low .85 .80
ViH - High 2.0 20
Vic Clamp Iin = -18mA -0.8 -1.2 -1.2

Output voltage CE1,2 = Low, CE34 = High , v
VoL Low lout = 9.6mA 0.45 0.5
VoH High lout = -2mA 24 24

Input current MA
i Low ViNn = 0.45V -100 -150
liH High VIN = 5.5V 40 | 50

Output current

&=
(¢]
=
W
E
e
S
o
C
=

loLk - Leakage (825180) CE1,2 = High, CE34 = Low, Vout = 5.5V 40 60
lo©FF)  Hi-Z state (825181)  |CE12 = High, CE3.4 = Low, Vout = 5.5V 40 -60 HA
. CE1,2 = High, CE34 = Low, Vout = 0.5V -40 60 MA
los Short circuit 825181 | CE12 = Low, CE34 = High, Vout =0V | -20 -70 -15 ‘ -85 mA
High Stored
lcc Vce supply current CE1.2 = Low, CE3 4 = High 125 175 185 mA
Capacitance CE12 = High, Vcc = 5.0V pF
CiN Input VIN = 2.0V 5 5
| Cour Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS Ri=4700, Rz = 1k}, CL = 30pF
N82S181: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$825181: -65°C < Ta < +125°C, 4.5V < Vce < 5.5V
N82s181 $82S181
PARAMETER TO FROM UNIT
Min | Typ3| Max | Min | Typ Max
Access time ns
TaAA2 Output Address 50 70 90
Tce Output Chip enable 20 40 50
Disable time ns
Tco Output Chip disable 20 40 50
NOTES

1. Positive current is defined as into the terminal referenced.
2. Tested at an address cycle time of 1usec.
3. Typical values are Vcc = 5V, Ta = +25
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TEST LOAD CIRCUIT

VOLTAGE "WAVEFORM

82S180-F,N,R,G,  82S181-FN,R,G,

vce
o—la Vee
O A,
O—>1A;
O~ A, 0y
O—=1A,
oO-»{As but
O A, O,
O A,
O—={A
O—=| TE,, TE,
O—+{CE,, CE,

GND

vece
R
R, cL
(INCLUDES
SCOPE & JIG

CAPACITANCE)

All inputs: tr = tt = 5ns (10% to 90%)

3.0V
ADDRESSXL'&V
ov
CE, CE, 3.0v
CHIP ENABLES 1.5V 1.6V
CE, CE, ov
Toe— Tco—e]
v
oH
HI-Z
[ — —
825181)
Vo
TAA
- -
0108 \ 1.5v ?st
825180 7
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>RELIMINARY DATA SHEET

DESCRIPTION

The 82HS181 is field programmable,
~vhich means that custom patterns are
mmediately available by following the
fusing procedure given in this data man-
1al. The 82HS181 is supplied with all
butputs at logical low. Outputs are pro-
jrammed to a logic high level at any
ipecified address by fusing a NiCr link
mnatrix.

This device includes on-chip decoding
aind 4 chip enable inputs for ease of
memory expansion. It features tri-state
sutputs for optimization of work ex-
Jansion in bused organizations.

The 82HS181 is available in both the
commercial and military temperature
ranges. For the commercial tempera-
ture range (0° to +75°C) specify
N82HS181 I, F or N, and for the mili-
tary temperature range (—55°C to
+125°C) specify S82HS181, R, F, G, I.

BLOCK DIAGRAM

FEATURES

e Address access time:
N82HS181: 55ns max
$82HS181 : 80ns max
e Power dissipation: 85uW/bit typ
e Input loading:
N82HS181 : —100uA max
S82HS181 : —150uA max
e On-chip address decoding
e Output options:
82HS181 : Tri-State
* No separate fusing pins
Unprogrammed outputs are low level
e Fully TTL compatible

APPLICATIONS
Prototyping/volume production
Sequential controllers
Microprogramming

" Hardwired algorithms
Control store
Random logic
Code conversion

1:64 DE-

CODER

'
ADDRESS !
LINES |

!

64X128 MATRIX

8 TRI-STATE DRIVERS

EREREEE!

o, 0,0 0, O, O, O, O, O,
OUTPUT LINES
ABSOLUTE MAXIMUM RATINGS .
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
Vo Off-state +5.5
Temperature range °C
Ta Operating
N82HS 181 0 to +75
S82HS 181 -55 to +125
Tsta Storage -65 to +150

sifuetics

82HS 181-F,N,R,G,|

PIN CONFIGURATION

IL,F,N,R, PACKAGE"
~ O 7] vee
Ag E E Ag
as [3] 22] »g
A [ a3
~s ] 7] o,
a2 [€] ) ces
A [ 8] ceq
o [7] me
o [3] 6] o
oz [ 5] o6
o3 [1] 4] o
ano [iZ] 73] o4
°F = Cerdip
N = Plastic 1 = Cerdip
R = Flat Pak
G PACKAGE
O1 Nc A0 A1 A2 Ay Ay

micioiolaliolo

0, E
O3 |13
GNo |14
ne f1s

04 16

o;E

“E

2] A7

E"cc
27| Ag

o

Lol o] 12 2] (=] [ 1]

O; Oy NC CEq CEy CE; CEy

G = Leadless

98A
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PRELIMINARY DATA SHEET

DC ELECTRICAL CHARACTERISTICS N82HS181:0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S82HS181: -55°C < Ta < +125°C, 4.5V < Vg < 5.5V

82HS181-F,N,R,G,|

N82HS181: S82HS181:
PARAMETER TEST CONDITIONS? UNIT
Min | Typ3| Max | Min | Typ | Max
Input voltage v
ViL Low .85 .80
VIH High 2.0 2.0
Vic Clamp lin=-18mA -0.8 -1.2 -1.2
Output voltage CE1.2 = Low, CE34 = High v
VoL Low lout = 9.6mA 0.45 0.5
VoH High lout = -2mA 2.4 24
Input current MA
e Low Vin = 0.45V -100 -150
hiH High ViN = 5.5V 40 50
Output current
loLk
10(OFF) Hi-Z state CE; 2 = High, CE34 = Low, Vout = 5.5V 40 -60 WA
CE12 = High, CE34 = Low, Vout = 0.5V -40 60 MA
los Short circuit CEj.2 = Low, CE34 = High, Vout =0V | -20 -70 | -15 -85 mA
High Stored
lcc Vce supply current CE12 = Low, CE3 4 = High 125 | 175 185 mA
Capacitance CE1 2 = High, Vcc = 5.0V pF
CiN Input VIN = 2.0V 5 5
Court Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=4700, Rz = 1k(), C_ = 30pF
N82HS181; 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S82HS181: -55°C < Ta < +125°C, 4.5V < Ve < 5.5V
N82HS181: - S82HS181:
PARAMETER TO FROM UNIT
Min | Typ®| Max | Min | Typ | Max
Access time ns
TaA2 Output Address 45 55 80
Tce Output Chip enable 20 35 45
Disable time ns
Tco Output Chip disable 20 35 45

NOTES

1. Positive current is defined as into the terminal referenced

2. Tested at an address cycle time of 1usec.
3. Typical values are Vcc = 5V, Ta = +25

98B
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'RELIMINARY DATA SHEET

FTEST LOAD CIRCUIT

VOLTAGE "WAVEFORM

82HS181-FN,R,G,|

All inputs: tr = t; =

S

(INCLUDES
SCOPE & JIG
CAPACITANCE)

CE, CE,

CE, CE,

+3.0v
ADDRESSXSV
ov
+3.0v
CHIP ENABLES 1.8V 1.6V
TCE~——ey TCD ]
v,
H
HI-Z °
[, y— —
Vou
TAA

98C
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JESCRIPTION

he 82LS181 is field programmable, which
1eans that custom patterns are immediately
vailable by following the fusing procedure
iven in this data manual. The 82LS181 is
upplied with all outputs at logical low. Out-
uts are programmed to a logic high level at
ny specified address by fusing a Ni-Cr link
1atrix.

FEATURES

e Address access time:
N82LS181: 120ns max
$82LS181: 180ns max

Power dissipation: 37.W/bit typ

Input loading:

N82LS181: —100uA max
$82LS181: —150uA max

e On-chip address decoding
‘his device includes on-chip decoding and 4 e No separate fusing pins
‘hip enable inputs for ease of memory ex- e Unprogrammed outputs are low level
ansion. It features tri-state outputs for opti- e Fully TTL compatible
rization of word expansion in bused organi-
ations.

APPLICATIONS
'he 82LS181 is available in both the com-
nercial and military temperature ranges. For  ® Prototyping/volume production
he commercial temperature range (0°C to ® Sequential controllers
+75°C) specify N82LS181, F or N, and for * Microprogramming
he military temperature range (—=55°C to ©® Hardwired algorithms
F125°C) specify S82LS181, F,G, or R. ¢ Control store

e Random logic

e Code conversion
ILOCK DIAGRAM

|

A O—p——]

ADDRESS
LINES

1:64 DE-
CODER

64X128 MATRIX

1:16] 1:16] 1:16 ] 1:16] 1:16] 1:16 [ 1:16]1:16
uxiMuxiMuxiMuxjmuxiMuximuxiMu x|

HEEEEEN

8 TRI-STATE DRIVERS

NEEREEN

0, 0, 03 O, O5 O 0, O
OUTPUT LINES

\BSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vde
VIN Input voltage +5.5 Vdc
Output voltage Vdc
Vo Off-state (82LS181) +5.5
Temperature range °C
TA Operating
N82LS 181 Oto +75
S82LS181 —55to +125
TstG Storage —65 to +150

SinOticS

82LS181-F,G,N,R

PIN CONFIGURATION

F,G,N,R PACKAGE"

[] [o] [+] [e] [7] [¢]

a7 [T 2] vee
45 [3] [72]
a2 [6] [79] cea
s O] 5] ceo
a0 [E] E Og
o [] ] oo
o3 [T} E Os
GND E 73] Oa

*F=Cerdip

N = Plastic

R = Flat package

G PACKAGE

O1 NC A0 A1 A2 A3 A,

ol

o

aND [14] 2] a7
ne [is] 1] NC
04 [16] 28] vec
%6 [13] 28] Ag
[rs] [2o] [2of [22] [23] [2¢] |28
0; Og NC CEq CE3 CEp CE,
99
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DC ELECTRICAL CHARACTERISTICS N82LS181: 0°C=< Tp < +75°C, 4.76V < Vg < 5.26V
S82LS181: —55°C < Tp < +125°C, 4.5V < Vg < 5.5V

82LS181-F,G,N,F

N82LS 181 $82LSs181
PARAMETER TEST CONDITIONS Min | Typ2 | Max | Min | Typ | Max UNIT
Input voltage v
viL Low .85 .80
ViH High 2.0 2.0
Vic Clamp N = —18mA -0.8 | —1.2 -1.2
Output voltage CEj, 2 = Low, CE3, 4 = High v
VoL Low louTt = 4.8mA 0.45 0.5
VoH High loyt = —1mA 2.4 2.4
Input current HA
h Low VIN = 0.45V -100 —150
hH High VIN = 6.5V 40 50
Output current .
I0(OFF)  Hi-Z state CE4, 2 = High, CE3 4 = Low Voyt = 5.5V -40 —-60 | upA
CE;, 2 = High, CE3 4 = Low VoyT = 0.5V 40 60 uA
los Short circuit C'EL 2 = Low, CE3, 4 = High, Voyr =0V =10 =70 | —10 -85 | mA
high stored
Icc Ve supply current 60 80 85 mA
Capacitance CE4, 2 = High, CE3, 4 = Low, VoG = 5.0V pF
CiIN Input VIN = 2.0V 5 5
Cout Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R, = 1k, Ry = 2k, C|_ = 30pF
N82LS181: 0°C =< Tp < +75°C, 4.75V < Vg =< 5.25V
S$82LS181: —65°C < Tp < +125°C, 4.5V < Vg < 5.5V
N82LS181 S82LS 181
PARAMETER TO FROM Min | Typ2 | Max | Min Typ | Max UNIT
Access time
TAA Output Address 100 120 180 ns
TcE Output Chip enable 35 50 70
Disable time ns
Tcop Output Chip disable 35 50 70
NOTES
1. Positive current is defined as into the terminal referenced. 2. Typical values are at Vo = 5.0V, T = +26°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
foure 'Y Vec vee X ‘3.0v
o] a ADDRESS 1.5V
O—1A, ov
oA, of—o g™
o] A, ] CE, CE, -3.0v
o—={As buT : CHIP ENABLES 1.5V 1.5V
O==ja, oo CE, CE, ov
o—{a, R CL Teg—s Teo
. (e
O—»{TE,, TE; CAPACITANCE) 01 = Op meeet
O—»{CE,, CE, Voo
GND TAA
T + L
All inputs: t, = t; = 5ns (10% to 90%)
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8192-BIT BIPOLAR PROM (1024X8) ZT"-_

DESCRIPTION

The 82PS 181 is field programmable, which
means that custom patterns are immediately
available by following the fusing procedure
given in this data sheet. The standard
82PS 181 is programmed to a logic high lev-
el at any specified address by fusing a Ni-Cr
link matrix.

These devices include the decoding of 4
chip enable inputs for ease of memory ex-
pansion and also for the control of an on-
chip power strobe. When the device is
deselected not only are the device outputs
turned off but a standby power mode re-
duces power dissipation over 95%. The
three-state (82PS181) output organization
is available for optimization of word expan-
sion in bused memory structures.

The 82PS181 is available in both commer-
cial and military temperature ranges. For the
commercial temperature range (0°C to
+75°C) specify NB2PS181F or N, and for

the military temperature range (—55°C to

+125°C) specify S82PS181F,G,R.

G PACKAGE

O1 NC Ao A1 A2 A3 A4

W] ol [+] [+] [7] (5] 51
0, E <] as
o0 [3 ap
GND [1a 2] A7
ne i3] 1

Os |17 27| Ay

NC

Og [18 26| Ag

FEATURES
o Address access time:
N82PS181: 70ns max
S$82PS181: 90ns max
® Power dissipation: 85uW/bit typ
Input loading:
N82PS181: —100uA max
S$82PS181: —150uA max
On-chip address decoding
Output
82PS181: three-state
No separate fusing pins
Unprogrammed outputs are low level
Fully TTL compatible
6mA typ standby current

APPLICATIONS

® Prototyping/volume production
e Sequential controllers

® Microprogramming

* Hardwired algorithms

e Control store

s Random logic

e Code conversion

BLOCK DIAGRAM

82PS181-F,N,G,R

PIN CONFIGURATION
F.N PACKAGE"

ar ]
* [
as [3]
“
A3 E
a2 [6]
Ay [_T_
s [E]
oy [3]
o @
03 E

*F = Cerdip

N = Plastic

G = Chip Carrier

R = Flatpack

[
>

N

al 2] 2] le] Ia) (=] (el 18] 1= 8] (8] [3]
8

W

N

LYy S———

ADDRESS
LINES

164 OE-
CODER

64X128 MATRIX

1:16)
ux

116§ 116 1
MU XML I

1:16]
ux

l

[T PP T

8 THREE-STATE DRIVERS

l

o,

EERERR

0, 0, 0, 0, O, 0O, O,
OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
vVee Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc

Output voltage Vdc
VOH High +5.5
Vo Off-state (82PS181) +5.5
Temperature range ) °C
TA Operating
N82PS 181 Oto +75
S82PS 181 —-55to +125
TsTtG Storage —65 to +150
Sifuetics 100A
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8192-BIT BIPOLAR PROM (1024X8)

e as)

82PS181-FN,G,R

DC ELECTRICAL CHARACTERISTICS N82PS181: 0°C < Tp = +75°C, 4.75V < Vg < 5.25V
S82PS181: —55°C < Tp < +125°C, 4.5V < Vg < 5.5V

N82PS181 S82PS181
PARAMETER TEST CONDITIONS Min | Typ? Max Min | Typ? Max UNIT
Input voltage v
viL Low .85 .80
VIH High 2.0 2.0
Vic Clamp N = —18mA -1.2 -1.2
Output voltage v
VoL Low 0.45 0.5
VOH High (82PS181) 2.4 2.4
Input current uA
e Low VIN = 0.45V =100 -150
H High V|N = 5.5V 40 50
Output current
I0(OFF) Hi-Z state (82PS181) -40 -60 uA
los Short circuit (82PS181) -20 -70 -15 -85 mA
lccs Standby Vg supply current CE, , = High or CEj4 = Low 9 9
lccw Powered up VG supply CE, , = Low, CE3 = High 140 185 140 185 mA
current ' '
Capacitance CE, , = High CE3 , = Low pF
Vce = 5.0V
CIN Input VIN = 2.0V 5 5
Court Output Vour = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R, = 4700, Ry = 1kQ, C|_ = 30pF
N82PS181: 0°C < Tp < +75°C, 4.75 < Vog =< 5.25V
S82PS181: —55°C < Tp < +125°C, 4.5V < V¢ 6.5V
B NB82PS181 $82PS 181
PARAMETER TO0 FROM Min | Typ? | Max | Min | Typ? | Max UNIT
Access time ns
TAA Output Address 50 70 50 90
TCE (Power up access time)3 Output Chip enable 70 920
Disable time ns
Tco Output Chip disable 20 40 20 50
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
vVece
? X —
Vee CE4CE
g_-: :° Vee )( ::m:smm.es
Oe] A' o CE3 CE4
2 E
O—{a, of—o R U — VALID L nz
O] A, ' j
o—s]a, ouT : Taa le— Tco
O—]a. o, o
Ooela R, cL )( ADDRESS
O—{a, (INCLUDES CE1 TE2
v score 4ic D 4 oo enapics
O—e|ce.. e, CE3 CE4
GND HI-Z HI-Z
_L 4 L — VALID
Allinput: 1, = ty = Sns (10% to 90%) <= Tce —= <—Tco

NOTES

2. Typical values are at Vo = 5.0V, Ty = +25°C.

t Positive current 1s defined as into the terminal referenced. 3. Care should be taken to follow stated power Ssupply and circuit layout considerations.

1008
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POWER SUPPLY AND CIRCUIT
LAYOUT CONSIDERATIONS

A device power up sequence is initiated by
on-chip circuitry in response to a true chip
select assertion. When the memory is
deselected, Icc idles at a standby current
of Iccs. and then increases to Iccp during
power up. Because the transition from
standby to full power operation is very rapid
(4A/uS), the system power supply must be
designed to handle an effective step surge
in current equal to Iccp-iccs: or about
155mA. If this surge is not properly treated,
not only in power supply design, but in circuit
board layout and device power supply by-
passing, glitches on the GND and Vc rails
could result. These transients delay the set-
tling of on-chip address decode circuits,
which functionally extends the device's
power up access time, TCg, beyond that
which is specified as maximum.

it is recommended that all printed circuit
board traces supplying device Vg and
GND levels maximize their trace widths to
reduce in-line inductance. Ideally separate
power and ground planes should be incorpo-
rated into the PCB to not only provide low
inductance power supply connections but
also to add a high frequency uniform power
supply bypass. In addition to this, each de-
vice should be bypassed from Vg to GND
with 0. 1uf high frequency capacitor. Capaci-
tor connections should be made as close to
the device's pins as physically possible.

lccw (MAX) is the maximum steady state
current of enabled operation. Upon disable
the Icc surges (25ns) to a value which is
about 20% above Iccw and then decreases
to Iccs with a slew rate of 5A/uS.

T - T
TE2@ WV/piv  Icc @ 50mA/DIV l
+ :t + SOns
T2 E S l
IcC 185mA : A
|~ -+ l‘
)
\. 4
\
iIcC = OmA

(12% Low resistors)
(All outputs are on when enabled)

PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) To = +25°C

LIMITS
PARAMETER TEST CONDITIONS Min Typ Max UNIT
Power supply voltage
veee To program’ lccp = 375 + 76mA, 8.5 8.756 9.0 v
Transient or steady state
Verify limit
VcecH Upper 63 5.5 5.7 v
Veeo Lower 4.3 4.5 4.7
Vs Verity threshold? 1.4 1.6 1.8 \
Iccp Programming supply current Vecep = +8.75 = .25V 300 450 mA
Input voltage
VIH High 2.4 5.5 v
ViL Low 0 0.4 0.8
Input current
hH High ViH = +5.5V 50 uA
L Low ViL = +0.4V =500
Vourt Output programming voltage? louT = 200 + 20mA, 16.0 17.0 18.0 v
Transient or steady state
louT Output programming current Vout = +17 1V 180 200 220 mA
TR Ouipui pulse rise time 10 50 us
lp CE programming pulse width 0.3 0.4 0.5 ms
tp Pulse sequence delay 10 us
TPR Programming time Vce = Veep 12 sec
Tpsi Initial programming pause Vce = oV 6 sec
TPR__ Programming duty cycle* 50 %
TPR+TPs
FL Fusing attempts per link 2 cycle
NOTES
1. Bypass Ve to GND with a 0.01uF capacitor to reduce voitage spikes.
2 Vg is the sensing threshold of the PROM output' voitage for a programmed bit. It
normally i the ltage applied to a parator circuit to verify a
successful fusing attempt.
3 Care should be taken to insure the 17 + 1V output voltage is maintained during the
entire fusing cycle.
4 Programming duty cycle is 50% after continuous programming at 100% duty cycle.
& This is an updated hod ot prog: and does not obsolete any programming
systems presently being used
sijnetics 100C
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PROGRAMMING PROCEDURE

1. Terminate all device outputs with a 10kQ
resistor to Vcc. Apply CE¢ = High, CEa
= Low, CE3 = High and CE4 = High.

. Select the Address to be programmed,
and raise Vo to Vocp = 8.75 + .25V.

. After 10us delay, apply Voyt = +17
+ 1V to the output to be programmed.

Program one output at the time.

TYPICAL PROGRAMMING SEQUENCE

4.

5.

6.

After 10us delay, pulse the CE, input to
logic low for 0.3 to 0.5ms.

After 10us delay, remove + 17V from the
programmed output.

To verify programming, after 10us delay,
lower Vo to Voo = +5.6 + .2V, and
apply a logic low level to the CE input.
The programmed output should remain in
the high state. Again, lower Vo to Voo

82PS181-F.N,G.R

= +4.5 + .2V, and verify that the pro-
grammed output remains in the high
state.

. Raise Vg to Vocp = 8.75 + .25V, and

repeat steps 3 through 6 to program oth-
er bits at the same address.

. After 10us delay, repeat steps 2 through

7 to program all ather address locations.

1D —]

F4E

L

)i
4o

*Programming verification at both high and low Vg margins is

For

can also be executed at the operating Vi limits specified in the dc characteristics.

o
.
ADO E7 .. AFIRST ALAST
A
o
TPR-(PROGRAM) 6 SEC MIN
12 SEC MAX Tps-(PAUSE)
VCCP o o [ — - [ —— - o o=
VeeH — L—-I
Ve
< veeu
—]  (VERIFYY }._.
ov ~ o
—{ 1D f— ] 1D |
F17.0V wmem
90
ouTPUT 8o
VOLTAGE TR = 10us BN-1 BN 80 BN
J MIN
OV emend 10%% - - |
o l-—

B B

100D
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DESCRIPTION

The 8282708 is field programmable, which
means that custom patterns are immediate-
ly available by following the fusing proce-
dure given in this data manual. The 8252708
is supplied with all outputs at logical low.
Outputs are programmed to a logic high
level at any specified address by fusing a Ni-
Cr link matrix.

This device includes on-chip decoding and
1 chip enable input for ease of memory
expansion. It features tri-state outputs for
optimization of word expansion in bused
organizations.

The 8252708 is available only in the military
temperature range. For the military tempe-
rature range (-55°C to +125°C) specify
S$8282708, F or R.

Pins 21, 19 and 18 have no internal connec-
tions, therefore -5V, +12 and programming
voltages used by MOS devices will have no
effect on this bipolar device.

82S2708-F,R

FEATURES PIN CONFIGURATION
e Address access time: F,R PACKAGE*
$82S2708: 90ns max
* Power dissipation: 85.W/bit typ
* Input loading: A E E
$8252708: -150..A max AL ES
¢ Chip enable input a 5] 72]
¢ On-chip address decoding A [@] [71] n~ec.
* No separate fusing pins A [E] 7] o
® Unprogrammed outputs are low level
 Pin for pin replacement for 2708 EROM A [€] 1] ne.
¢ Fully TTL compatible a [7] 8] ne.
A, [E] 7] o,
APPLICATIONS o 5 o
¢ Prototyping/volume production o, [@]
* Sequential controllers 2 [15] o,
e Microprogramming o, [T] 4] o,
* Hardwired algorithms ano [i2] 73] o,
e Control store
¢ Random logic *F = Cerdip R = Flat Pak
e Code conversion NC = No connection
BLOCK DIAGRAM
T
Ao !
[}
ApoRess ! roaici :' 64X128 MATRIX
|
A O— ] -e
[ J
A O 1:16] 1:16] 1:16 | 1:16] 1:16] 1:16 | 1:16] 1:16
A,@ UXiMuximMmuximuximMmuxiMmux: uX UXj
TTTTTTTT
CE O———D——-—’ 8 TRI-STATE DRIVERS
0o, 0O, 0, O, O, O¢ O, O,
OUTPUT LINES
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 vdc
Output voltage vdc
VoH High +5.5
Vo Off-state +5.5
Temperature range °C
Ta Operating
$82S2708 -55 to +125
TstG Storage -65 to +150

sijnetics
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DC ELECTRICAL CHARACTERISTICS $8252708: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

8252708-F,R

$8252708
PARAMETER TEST CONDITIONS! UNIT
Min Typ Max
Input voltage \
Vi Low 80
VIH High 2.0
Vic Clamp Iy = -18mA -1.2
Output voltage CE = Low v
VoL Low lout = 9.6mA 0.5
VoH High lout = -2.0mA 2.4
Input current uA
h Low ViN = 0.45V -150
hH High VIN = 5.5V 50
Output current .
10(OFF) Hi-Z state CE = High, Vout = 0.5V -60 uA
CE = High, Vout = 5.5V 60
los Short circuit CE = Low, Vout = 0V, Stored High -15 -85 mA
lcc Vcc supply current 185 mA
' Capacitance CE = High Vcc = 5.0V pF
CiNn Input VIN = 2.0V 5
Cout Output Vout = 2.0V 8
AC ELECTRICAL CHARACTERISTICS R;=4700, R2 = 1kQ, CL = 30pF
S$8282708: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
$82S52708
PARAMETER TO FROM - UNIT
Min Typ Max
Access time ns
TAA Output Address 90
Tce Output Chip enable 50
Disable time ns
Tco Qutput Chip disable 50
NOTES
1. Positive current is defined as into the terminal referenced.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
T +3.0v
o A, Vce ADDRESS va
owf A, Vee ov
oa  ofe 3 &
oA ! — +3.0v
o] A, i CHIP ENABLE 1.5V 1.5v
o A, 0, - o [—1
ol A, & ==, INCLUDES
-1 Ay R ggg:gr%i!:a%sl < Tee —>| Tco
o Ay W H-Z VOoH
o> CEGND 0,-0,
L 41 Taa voL
Allinputs: tr = tf = 5ns (10% to 90%)
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DESCRIPTION

The 82S183 is field programmable, which
means that custom patterns are immediately
available by following the fusing procedure
given in this data manual. The standard
825183 is supplied with all outputs at logical
low. Outputs are programmed to a logic high
level at any specified address by fusing a Ni-
Cr link matrix.

This device includes on-chip decoding and
chip enable inputs for ease of memory ex-
pansion. It features tri-state outputs for opti-
mization of word expansion in bused organi-
zations.

In the Transparent Read mode, stored data
is addressed by applying a binary code to
the address inputs while holding Strobe
high. In this mode the output drivers are con-
trolled solely by CE 1, CEp, and CEg lines.

A D-type latch is used to enable the tri-state
output drivers. In the Latched Read mode,
outputs are held in their previous state
(high, low, or high Z) as long as Strobe is
low, regardless of the state of address or
chip enable. A positive Strobe transition
causes data from the applied address to
reach the outputs if the chip is enabled, and
causes outputs to go to the high Z state if
the chip is disabled.

A negative Strobe transition causes outputs
to be locked into their last Read Data condi-
tion if the chip was enabled, or causes out-
puts to be locked into the high Z condition it
the chip was disabled.

The 825183 is available in both the commer-
cial and military temperature ranges. For the
commercial temperature range (0°C to
+75°C) specify N82S 183, for F or N, and for
the military temperature range (—55°C to
125°C) specify S825183, F, G or R.

FEATURES
® Address access time:
N82S183: 60ns max
$82S183: 90ns max
® Power dissapation: 85.W/bit typ
® Input loading:
N82S183: —100:A max
$825183: —150uA max
® On-chip address decoding
® No separate fusing pins
® Unprogrammed outputs are low level
® Fully TTL compatible

APPLICATIONS

® Prototyping/volume production
®» Sequential controllers

® Microprogramming

» Hardwired algorithms

» Control store

®» Random logic

® Code conversion

PIN CONFIGURATION

825183-F,G,N,R

F,N,R PACKAGE" G PACKAGE
a7 [1] 7] vec 01 NC A0 A1 A
] (] [o] [+] [+] [7] [#] []
As E E Ag [ E E As
aq [ 21] C&y os 3] ap
GND [14 2| a7
A2 E E CEj3 E
A [7] 18] sTRoBE Ne E 1]nNe
Ao [E] [17] 08 04 E 28] vee
o1 [9] [76] o7 05 [17] 27] ag
02 [10] [15] 06 O [18 26| Ag
= oo o ol o o T
anp [12] [13]04 0; O NC CEq CEy CE
*F = Cerdip
N = Plastic R = Flat Pak G = Leadless
BLOCK DIAGRAM
™
Ao O— |
! !
ADDRESS | BUFFER |
LINES : DECODER H 1024 x 8 MATRIX
| |
W S |
STROBE O - 8.BIT OUTPUT LATCH
CEy
CE2 ED_D_ LATCH 8 TRI-STATE DRIVERS
CEa
01 02 O3 04 05 Og
OUTPUT LINES
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825183-F,G,N,R

ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vece Supply voltage +7 vdc
VIN Input voltage +56.5 Vde
Temperature range °C

TA Operating

N82S183 Oto +75

$825183 —55to +125
TsTG Storage —65 to +150

DC ELECTRICAL CHARACTERISTICS N825183: 0°C =< Tp < +75°C, 4.75V < Vgg < 5.25V
$825183: —556°C < Tp < +125°C, 4.5V < Vgg < 5.5V

N82S183 $82S183
4
PARAMETER TEST CONDITIONS' Min | Typ® | Max Min | Typ Max UNIT
Input voltage . v
ViL Low .85 .8
ViH High 2.0 20
Vvic Clamp N = —18mA -0.8 | —-1.2 -1.2
Output voltage CE, , = Low, CE3 = Strobe = High v
VoL Low loyt = 9.6mA 0.45 0.5
VouH High lout = —2.0mA 2.4
Input current4 uA
m Low VN = 0.45V -100 —-150
™ High VIN = 5.5V 25 25 50
Output current?
10(OFF) Hi-Z state CE = High or CE = Low, VouT = 5.5V 40 100 uA
CE = High or CE = Low, VoyT = 0.5V —-40 -100
los Short circuit! CE = Low, CE = High, VoyT =0V, | —20 -70 | —15 -85 mA
High stored
lcc Vce supply current 130 175 185 mA
Capacitance CE, » = High or CE; = Low, Vog = 5.0 pF
CIN Input VIN = 2.0V 5 5
Cout Output Vour = 2.0V 8 8

AC ELECTRICAL CHARACTERISTICS R, = 4702, Rp = 1k2, G, = 30pF
N82S183: 0° =< Tp =< +75°C, 4.75V < V¢gg = 5.25V
$825183: —65°C < Tp < +126°C, 4.5V < Vgg =< 5.5V

N82S183 $825183
PARAMETER TO FROM TEST CONDITIONS Min | Typ®| Max | Min |Typ |Max UNIT
Access time? Latched or transparent read | ns
TAA Output |Address 45 | 60 920
Tce ‘ Output | Chip 25 | 40 50
enable
X . Latched or transparent read ns
le time?
Tep  Dleapletime Output | Chip 25 | 40 50
disable
Setup and hold time3 Latched read only ns
Tcps  Setup time Chip 40 50
Tcpy  Hold time Output | onable 10 10
TADH Hold time Output |Address 0 5
Pulse width3 Latched read only ns
Tsw Strobe 30 | 15 40
Latch time?® Latched read only ns
TsL Strobe 60 | 35 90
Delatch time? Latched read only ns
ToL Strobe 30 35

NOTES on following page.
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NOTES

. No more than one output should be grounded at the same time and strobe should be disabled.
Strobe is in high state.

. It the strobe is high, the device functions in a manner identical to conventional bipolar ROMs. The
timing diagram shows valid date will appear Tp A nanoseconds after the address has changed the
Tcg nanoseconds after the output circuit is enabled. T is the time required to disable the output
and switch it to an off or high impedance state after it has been enabled.

. In Latched Read Mode data from any selected address will be held on the output when strobe is
lowered. Only when strobe is raised will new | ion data be red and chip enable
conditions be stored. The new data will appear on the outputs if the chip enable conditions enable
the outputs.

. Positive current is defined as into the terminal referenced.

. Areas shown by crosshatch are latched data from previous address.

. Typical values are at Vo = 5V, Ty = 25°C

N

[~

DO n

825183-F,G,N,R

TEST LOAD CIRCUIT VOLTAGE WAVEFORM
INPUT PULSES
Vee
T ALL INPUT PULSES
o_r Ao Vee Vee — N _g0%
! 10%
|
| 01}—0 f
] [ Sns e ——ei5ns|
! !
O_’CI ggs % [—0 R2 ICL 10%
O—>1
0——>&; = = i 90%
GND (INCLUDES JIG & -
SCOPE CAPACITANCE)
J_ 5ns|e— {50,
TIMING DIAGRAMS
TRANSPARENT READ3 LATCHED READ3
+3.0v
STROBE 7[1.5v
+3.0v
A0...AN ! )I(1 5V v ov
. o
+3.0v
[ 3 N 1.5v 7¢ 1.5V o ov
ov
- +3.0V
+3.0v
ov
CE2 wee e - —— OV
- - - - | -
01..08 == = oo | [z L/é/ __)l——mz -z
ToL TCE [
| | |[—Tpp —> - TCp —»|
Output Latches Not Used Output Latches Used
Sifnotics 105
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DESCRIPTION

The 825185 is field programmable, which
means that custom patterns are immediate-
ly available by following the fusing proce-
dure givenin this data manual. The standard
825185 is supplied with all outputs at logical
low. Outputs are programmed to a logic
high level at any specified address by fusing
a Ni-Cr link matrix.

This device includes on-chip decoding and
1 chip enable input for memory expansion.
It features tri-state outputs for optimization
of word expansion in bused organizations.

The 825185 device is available in the com-
mercial and military temperature ranges.
For the commercial temperature range (0°C
to +75°C) specify N82S185, |, F, N, and for
the military temperature range (-55°C to
+125°C) specify S82S185, |, F, or R.

106

825185-1,F,.N,R

FEATURES
* Low power dissipation: 50.W/bit typ
e Address access time: IF.N PACKAGE
N82S185: 100ns max
$825185: 115ns max *s [ 18] vee
e Input loading: *s [ [17].47
N82S185: ~100uA max A 3] (76] ae
$825185: ~150uA max -
e On-chip address decoding % [ ] 40
* No separate fusing pins %o [5] 4] 01
* Unprogrammed outputs are low level a [€] 2] 02
® Fully TTL compatible a2 [7] 7] 03
a0 (€] [17] 04
ono 7] [10) ce
| = Cerdip
F = Cerdip
N = Plastic R = Flat Pak
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 vdc
Output voltage Vdc
Vo Off-state +5.5
Temperature range °C
Ta Operating
N82S185 0to +75
S825185 -55 to +125
TsTG Storage -65 to +150

BLOCK DIAGRAM

As O———

ADDRESS

LINES

i

! 1:64 DE-
| CODER
|

=

A9

64 X 128 MATRIX

Ag O—

|
Agq O~ L

1:32
MUX

4 TRI-STATE DRIVERS

N

0, 0, 0, 04
OUTPUT LINES
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825185-1,F,N,R
o
g i
DC ELECTRICAL CHARACTERISTICS N825185: 0°C < Ta < +75°C, 4.75V < Ve < 5.25V
$825185: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

1.2 N82S185 $825185
PARAMETER TEST CONDITIONS™" UNIT
Min | Typ%| Max | Min | Typ | Max
Input voltage! \Y, >
ViL Low .85 .80
ViK High 2.0 20 0=
Vic Clamp N = -18mA -0.8 | -1.2 -1.2
‘ Output voltage? CE = Low v o
VoL Low louT = 16mA 0.45 0.5
VoH High louT = -2mA 2.4 2.4
Input current uA w
i Low Vin= 0.45V -100 -150
lin High Vin = 5.5V ; 40 50 E
Output current
lo (OFF)  Hi-Z state CE = High, Vout = 0.5V -40 -60 | uwA =
CE = High, Vout = 5.5V 40 60
los Short circuit? CE = Low, Vout = 0V High Stored -20 -70 | -15 -85 | mA =
lcc Vcce supply current 90 120 130 mA |
Capacitance CE = High, Vcc = 5.0V pF o
CiN Input ViN = 2.0V 5 5
Cout Output Vour = 2.0V 8 8 &
[

AC ELECTRICAL CHARACTERISTICS Ri=2700, Ry = 6000}, C_ = 30pF
N82S185: 0°C < Ta < +75°C, 4.75V < V¢ < 5.25V
$825185: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

) N82S185 $825185
PARAMETER TO FROM UNIT
Min | Typ5| Max | Min | Typ | Max
Access time ns
Taat Output Address 70 100 115
Tce Output Chip enable 30 40 50
Disable time ns
TCD Qutput Chip disable 30 40 50
NOTES
1. All voltage values are with respect to network ground terminal. 4. Tested at an address cycle time of 1usec.
2. Positive current is defined as into the terminal referenced. 5. All typical values are at Icc 50, Ta = 25°C.
3. Duration of the short circuit should not exceed 1 second.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
vee
Oo—1 A, Vcc +3.0v
O—=1 A, Vee ADDRES}LSV
o—»f A, ov
O—»f A, o, ; o a, — +3.0V
O—>] A, | CE 1.6V 1.5V
o—sfa oot |1 - . ov
o—=1 A o, o ) =2 VoH
A CL (INCLUDES SCOPE & 0, ~ O, == hz H-z
O—1 A, R, JIG CAPACITANCE) v
O—] A, TAA oL
O—1 Ay
O—s{ GE GND
-1:- - = All inputs: tr = t = 5ns (10% to 90%)
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PRELIMINARY DATA SHEET

DESCRIPTION

The 82HS185 is field programmable, which
means that custom patterns are immediate-
ly available by following the fusing proce-
dure given in this data manual. The standard
82HS185 is supplied with all outputs at
logical low. Outputs are programmed to a
logic high level at any specified address by
fusing a Ni-Cr link matrix.

These devices include on-chip decoding
and 1 chip enable input for memory expan-
sion. It features tri-state outputs for optimi-
zation of word expansion in bused organi-
zations.

The 82HS185 device is available in the com-
mercial and military temperature ranges.
For thecommercial temperature range (0°C
to +75°C) specify N82HS18S, |, F N, and for
the military temperature range (-55°C to
+125°C) specify S82HS185, |, F, or R.

107A

FEATURES

* Low power dissipation: 50.W/bit typ
® Address access time:

82HS 185-1,F,N,R

I,F,N,R PACKAGE

N82HS185: 60ns max
$82HS185: 80ns max ss (1] 78] vec
o Input loading: s [Z] mE
N82HS185: -100.A max e [3] [76] ae
S82HS185: -150LA max »s ] of
* On-chip address decoding 3 °
* No separate fusing. pins %o [E] [14] 0
e Unprogrammed outputs are low level A €] 73] 02
¢ Fully TTL compatible a2 3] [72] 0s
Avo [B] [77] 04
ano [7] [10] c=
| = Cerdip
F = Cerdip
N = Plastic R = Flat Pak
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +6.5 Vdc
Output voltage Vdc
Vo Off-state +5.5
Temperature range °C
Ta Operating
N82HS185 0to +75
S82HS185 -55 to +125
TstG Storage -65 to +150

BLOCK DIAGRAM

ADDRESS

LINES

1

! 1:64 DE-
| CODER
|

64 X 128 MATRIX

1:32
Mux

1:32
MUX

|

4 TRI-STATE DRIVERS

R

0, 03 (‘A
OUTPUT LINES

Sipnotics




PRELIMINARY DATA SHEET

DC ELECTRICAL CHARACTERISTICS

N82HS185: 0°C < Ta < +75°C, 4.75V < Ve < 5.25V

S82HS185: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V

82HS 185-,F,N,R

N82HS185 S82HS185
PARAMETER TEST CONDITIONS' 2 UNIT
Min| Typ5| Max | Min| Typ | Max
Input voltage! Vv
ViL Low 85 .80
ViH High 20 20
Vic Clamp N = -18mA -08 | -1.2 -1.2
Output voltage'! CE = Low v
VoL Low lout = 16mA 0.45 0.5
VoH High lout = -2mA 2.4 24
Input current uA
L Low ViN= 0.45V -100 -150
hiH High Vin = 5.5V 40 50
Output current
lo (OFF)  Hi-Z state CE = High, Vout = 0.5V -40 -60 | uA
CE = High, Vout = 5.5V 40 60
los Short circuit? CE = Low, VouTt = 0V High Stored -20 -70 | -15 -85 [ mA
Icc Vecce supply current 110 155 155 mA
Capacitance CE = High, Vcc = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS Ri =2701, R2 = 6001}, C. = 30pF
N82HS185: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S82HS185: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V
N82S185 $82S8185
PARAMETER TO FROM UNIT
Min | Typ%| Max | Min | Typ | Max
Access time ns
Taat Output Address 45 60 80
Tce Output Chip enable 20 30 40
Disable time ns
TCD Output Chip disable 20 30 40 ]

NOTES

1. All voltage values are with respect to network ground terminal
2. Positive current is defined as into the terminal referenced.
3. Duration of the short circuit should not exceed 1 second.

TEST LOAD CIRCUIT

4. Tested at an address cycle time of 1usec.
All typical values are at VCC = 5V, TA = 25°C.

5.

VOLTAGE WAVEFORM

vee 3
o—»{ A, Vcc +3.0v
o—sf A Vee ADDREess Y 1.5V
.
ov
O—] A,
o—*=1 A, o }—o R, cE +3.0v
by ! e | R
put 1 ov
N ' Tce —ef Tco
o—m A o, o -z iz O%
O—+] A, CL (INCLUDES SCOPE & 0, ~ Oy =i
R, JIG CAPACITANCE) v
A TAA oL
O—>1 A'
O—»{ CE GND
= All inputs: t; = t = 5ns (10% to 90%)
siqnetics 1078
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DESCRIPTION

The 825191 is field programmable, which
means that custom patterns are immediate-
ly available by following the fusing proce-
dure given in this data manual. The 825191
is supplied with all outputs at a logical low.
Outputs are programmed to a logic high
level at any specified address by fusing a Ni-
Cr link matrix.

This device includes on-chip decoding and
3 chip enable inputs for ease of memory
expansion. It features tri-state outputs for
optimization of word expansion in bused
organizations.

The 82S191 device is available in the com-
mercial and military ranges. For the com-
mercial temperature range (0°C to +75°C)
specify N82191, |, N, and for the military
temperature range (-55° C to +125° C) speci-
fy $82S191, 1, R or G.

FEATURES
e Address access time:
N82S191: 80ns max
$825191: 100ns max
e Power dissipation : 40uW/bit typ
Input loading:
N82S191: -100:A max
$82S191: -150uA max
3 chip enable inputs
On-chip address decoding
No separate fusing pins
Unprogrammed outputs are low level
Fully TTL compatible

APPLICATIONS

Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion
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PIN CONFIGURATIONS

825191-1,G,N,R

G PACKAGE

01 NC A0 A1 A2 A3 Ag

[ [l 3] [+ 01 [7] [5]

0, E
[
ano [14]
NC |15
o [
Os E

O¢ |18

o
3 As
3 A7
[1]ne
28] vg
27| Ag

26] Ag

T Tl B T o T T

0; Og NC CE3 CE; CEq Agg

I,G,N,R PACKAGE
A [0 24] vce
A [Z] 23]
a 3] [22] A,
a, [4] [21] A
NG 7] <=,
A, E E CE,
Na 5] ce.
~ [E] [17] o
o [3] 5] o,
o, [@ ] o,
o, [T} ] o,
ono [12 13] 0,
| = Ceramic R = Flat Pak
G = Leadless N = Power Plastic

BLOCK DIAGRAM

Ay Ot

ADDRESS
LINES

1:128 DE-
CODER

128X128
MATRIX

1:16
MUX

1:16
MUX

1:16
Mux

1:16
MUX

1:16
MUX

1:16
MuUX

1:16
MUX

1:16
mMux

HEEEEEE

8 TRI-STATE DRIVERS

NEEEEERE

(]} 0, 0, 0, Oy [} O, O,
OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
ViN Input voltage +5.5 Vdc
Output voltage Vdc
Vo Off-state +5.5
Temperature range °C
Ta Operating
N82S 191 0 to +75
S825191 -55 to +125
TsTa Storage -65 to +150

sifnetics




DC ELECTRICAL CHARACTERISTICS

N828191: 0°C < TA < +75°C, 4.75V < Vcc < 5.25V

$825191: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

828191-1,G,N,R

N82S191 $825191
TEST CONDITIONS!
PARAMETER ES Min | Typ3 | Max Min Typ | Max UNIT
Input voltage \"
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp N = -18mA -0.8 -1.2 -1.2
Output voltage CEj = Low, CEz23 = High v
VoL Low lout = 9.6mA 0.45 0.5
VoH High lout = -2mA 24 2.4
Input current uA
e Low ViN = 0.45V -100 -150
NH High Vin = 5.5V 40 50
Output current uA
looFr)  Hi-Z state CEy = High, CE23 = Low, -40 -60
- Vour = 0.5
CE; = High, CE23 = Low, 40 60
___ Voutr =56.5
los Short circuit CE1 = Low, CE23 = High, -20 -70 -15 -85 mA
Vour = 0V
lcc Vcce supply current 130 175 185 mA
Capacitance CE1 = High, CE2,3 = Low, pF
Vce = 5.0V
CiN Input ViN = 2.0V 5 5
Court Output Vour = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R; = 4700, Rz = 1k, CL = 30pF
NB82S191: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$82S191: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S191 $82S191
PARAMETER TO M UNIT
FRO Min | Typ® | Max | Min | Typ Max
Access time ns
TaAA? Output Address 50 80 100
Tce Output Chip enable 20 40 50
Disable time ns
Tco Output Chip disable 20 40 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Tested at an address cycle time of 1 usec.
3. All typical values are at Vcc = 50, Ta = 25°C.
sijnotics 109
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TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

825191-1,G,N,R

RN 0RReNN!

Ao
LY
A,
As
A

A

CE,

Vee

but

CE, CE,

GND

0,

O,

-

Vee

C (INCLUDES SCOPE &
R, JIG CAPACITANCE)

110

All inputs: tr = t1 = sns (10% to 90%)

+3.0v
ADDRESS}LSV
ov
CE, 3.0v
CHIP ENABLES f| BV f1 5V
CE, CE, ov
Tce—sf Tco
Vou
0, ~ 0, = ‘9—
TAA Vo

sifnetics



PRELIMINARY DATA SHEET

DESCRIPTION

The 82HS191 is field programmable, which
means that custom patterns are immediate-
ly available by following the fusing proce-
dure given in this data manual. The
82HS191 is supplied with all outputs at a
logical low. Outputs are programmed to a
logic high level at any specified address by
fusing a Ni-Cr link matrix.

This device includes on-chip decoding and
3 chip enable inputs for ease of memory
expansion. It features tri-state outputs for
optimization of word expansion in bused
organizations.

The 82HS191 device is available inthe com-
mercial and military ranges. For the com-
mercial temperature range (0°C to +75°C)
specify N82HS191, |, N, and for the military
temperature range (-55°C to +125°C) spec-
ifiy S82HS191, I, R or G.

FEATURES

® Address access time:
N82HS191: 60ns max
S82HS191: 80ns max
* Power dissipation: 20LW/bit typ
¢ Input loading:
N82HS191: -100LA max
S82HS191: -150A max
3 chip enable inputs
On-chip address decoding
No separate fusing pins
Unprogrammed outputs are low level
Fully TTL compatible

APPLICATIONS

Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion

PIN CONFIGURATIONS

82HS191-,G,N,R

G PACKAGE 1, N,R PACKAGE
01 NC A0 A1 Az A3 A A O] 24] vec
micioioiaiolc % ] ] ~e
0z f12 4] as as 3] [22] ay
03 E 7] Ae Ag E 21 Ao
A3 E E CE,y
ano [14 2] a7
w [ ) ce,
1] Ne
we i ] a [T 18] ce,
O4 E E Vee a [ E Og
Os [17 27] Ay 01 {8 €] o,
m 26] Ay %z {10 [16] o6
T E® > [ ] o
O; Oy NC CE3 CEz CEy Ay GNo (12 73] o,
| = Ceramic R = Flat Pak
G = Leadless N = Power Plastic
BLOCK DIAGRAM
A O |
I vazspe | | 128X256
ADDRESS | CODER | MATRIX
LINES I I
) I
An O
A O
AO 132 | 1:32 | 1:32 | 1:32 | 1:32 | 132 132 | 132
A O— mux | mux | mux | mux | mux | mux | mux | mux
A, O—
A O—

HEEEEE

8 TRI-STATE DRIVERS

NEERERR

oo o ©O0 ©O O ©O 0, O,

OUTPUT LINES
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vvdc
Output voltage Vdc
Vo Off-state +5.5
Temperature range °C
Ta Operating
N82HS191 0 to +75
S82HS191 -55 to +125
TstG Storage -65 to +150
S{fnetics 110A
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PRELIMINARY DATA SHEET

DC ELECTRICAL CHARACTERISTICS N82HS191:0°C < Ta < +75°C, 4.75V < V¢c < 5.25V
S82HS191:-55°C < Ta < +125°C, 4.5V < Vg < 5.5V

82HS191-1,G,N,R

N82HS 191 S82HS 191
PARAMETER TEST CONDITIONS!
. Min | Typ3| Max Min Typ | Max UNIT
Input voltage v
ViL Low .85 .80
ViH High 2.0 20
Vic Clamp IIN = -18mA -0.8 -1.2 -1.2
Output voltage CE1 = Low, CE23 = High v
VoL Low lout = 9.6mA 0.45 0.5
Vor High lout = -2mA 2.4 2.4
Input current uA
e Low ViN = 0.45V -100 -150
IiH High ViN = 5.5V 40 50
Output current uA
looFF)  Hi-Z state CE1 = High, CE23 = Low, -40 -60
__ Vour=05
CE1 = High, CE23 = Low, 40 60
_ Vour =5.5
los Short circuit CE1 = Low, CE23 = High, -20 -70 -15 -85 mA
Vourt =0V
lcc Vcc supply current 130 175 185 mA
Capacitance CE1 = High, CE23 = Low, pF
Vce = 5.0V
CiN Input ViN = 2.0V 5 5
Cour Output Vour = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R;=4700, R = 1k, CL = 30pF
N82HS191: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
SB82HS191: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82HS 191 S82HS191
PARAMETER TO M UNIT
FRO Min | Typ® | Max | Min | Typ Max
Access time ns
Taa2 Output Address 50 60 80
Tce Output Chip enable 20 35 45
Disable time ns
Tco Output Chip disable 20 35 45

NOTES

1. Positive current is defined as into the terminal referenced.

2. Tested at an address cycle time of 1 usec.
3. All typical values are at Vcc =5V, Ta = 25°C.

110B
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PRELIMINARY DATA SHEET 82HS191-1,G,N,R

TEST LOAD CIRCUIT VOLTAGE WAVEFORM

T +3.0v
Ao Vee ADDRES}1 BV
Ay ov

Ay -
CHIP ENABLES Tr sV ‘&v
CE, CE, oV
TCE —+f Tco
-z Sl wez O
0, ~ 0y =i

Taa

A3 o }—o

=== C__ (INCLUDES SCOPE &

Ag DuT JIG CAPACITANCE)

At Og —o All inputs: tr = ty - 5ns (10% to 90%)

C&y

EERARRARRANS

CEj, CE3
GND
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 82S100 (tri-state outputs) and the
82S101 (open collector outputs) are Bipolar
Programmable Logic Arrays, containing 48
product terms (AND terms), and 8 sum
terms (OR terms). Each OR term controls an
output function which can be programmed
either true active-high (Fp), or true active-
low (Fp). The true state of each output
function is activated by any logical combi-
nation of 16-input variables, or their com-
plements, up to 48 terms. Both devices are
field programmable. which means that
custom patterns are immediately available
by following the fusing procedure outlined
in this data sheet

The 825100 and 825101 are fully TTL com-
patible, and include chip-enable control for
expansion of input variables, and ocutput
inhibit. They feature either open collector or
tri-state outputs for ease of expansion of
product terms and application in bus-
organized systems.

Both devices are available in commercial
and military temperature ranges. For the
commercial temperature range (0°C to
+75°C) specify N82S100/101, F or N, and
for the military temperature range (-55°C
to +125° C) specify $S825100/101, F or G, |,
R

LOGIC FUNCTION

Typical Product Term:
Py =lpge lyelyelgely

Typical Output Functions: @ CE = 0:
Fo = (P£+ P, + Pz) @ L = Closed

Fo = (Poe Pie P;) @L=0Open
NOTE

For each of the 8 outputs. either the function Fp
(active-high) or Fp (active low) i1s available. but not
both The required function polarity 1s programmed
via hink (L)

FEATURES
¢ Field programmable (Ni-Cr link)
® Input variables: 16
e Output functions: 8
* Product terms: 48
e Address access time:
$82S100/101—80ns Max
N82S100/101—50ns Max
® Power dissipation: 600mW typ
e Input loading:
$825100/101: —150uA Max
N82S100/101: —100u:A Max
® Chip enable input
* Output option:
82S100: Tri-state
82S101: Open collector
e QOutput disable function:
Tri-state —Hi-Z
Open collector—Hi

APPLICATIONS

CRT display systems
Random logic

Code conversion
Peripheral controllers
Function generators
Look-up and decision tables
Microprogramming
Address mapping
Character generators
Sequential controllers
Data security encoders
Fault detectors
Frequency synthesizers

LOGIC DIAGRAM

INTEGRATED FUSE LOGIC
SERIES 28

'PIN CONFIGURATION

F,G,|,N,R PACKAGE"
rer (7] 28] Vce
8 Ez: E I
NE :Z_Q I
1 [@] [25] 1o
v 5] B
\ [E] s
. [ ) .
Fy E 17] F,
Fo 3 16] F.
ano [1a [15] 7
*F = Cerdip
G = Leadless | = Ceramic N = Plastic R = Flat pak
1Open or grounded during normal operation

TRUTH TABLE

MODE | Pn |CE |Sr 2 1(Pn)| Fp| Fp
Disabled
(825101) T
Disabled x| X
Isapie
(825100) Hi-Z|Hi-Z
1 0 Yes 1 0
0] o0 o1
Read
X | o0 No o1

]

Typical Connection

s

bl

ez (J (] (

D

1 w)
F1

Notes

2. B = fixed connection

Po P1 Pg

1. Fusible Ni-Cr links exist initially intact at all array cross-points.

D (s0) j w
Fo
7 gE———— _

SinOtics
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OBJECTIVE SPECIFICATION

FPLA LOGIC DIAGRAM

(SECTOR)

11

R

w

2

&

nhhhhahnhhahhhht

3

1

INTEGRATED FUSE LOGIC

)(JHJEJ 00T

9
S

23

27

47 46 4544 43 42 41 40 3938 3736 3534 33 32 3130 292827262524 23 222120191817 16 1514 1312 1110 9 8 76 543 2

{LOGIC TERMS =~P)

W DENOTES FIXED CONNECTION




OBJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 28
ABSOLUTE MAXIMUM RATINGS! THERMAL RATINGS
RATING COM-
PARAMETER in Max UNIT TEMPERATURE | MILI- | MER-
TARY CIAL
Vce Supply voltage +7 Vdc
ViN Input voltage +5.5 Vdc Maximum
junction 175°C | 150°C
VouTt Output voltage +5.5 Vdc Maximum
N Input currents -30 +30 mA ambient 125°C 75°C
lout Output currents +100 mA
Allowable thermal
Temperature range °C ) )
Ta Operating rise ambient
N82S100/101 0 +75 to junction 50°C 75°C
S$82S100/101 -55 +125
TstG Storage -65 +150
DC ELECTRICAL CHARACTERISTICS N82S100/101: 0° < Ta < +75°C, 4.75V < Vcc < 5.25V
S825100/101: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S100/101 $825100/101
PARAMETER TEST CONDITIONS Min | Typ2| Max | Min | Typ2| Max |UNIT
Input voltage3 v
ViH High Vce =Max 2 2
ViL Low Vee = Min 0.85 08
Vic Clamp34 Vee = Min. iy = -18mA 08| -12 08| -12
Output voltage Vee = Min Vv
VoH High (825100)3.5 lon = -2mA 24 24 .
VoL Low3s loL = 9 6mA 0.35| 0.45 0.35| 0.50
Input current A
hH High Vin =55V <1 25 <1 50
e Low Vin =045V -10 | -100 -10 | -150
Output current CE = High, Vcc = Max ‘
loLk Leakage? Vout = 5.5V 1 40 1 60 A
lo(oFF) Hi-Z state (82S100)7 Vout = 5.5V 40 60 uA
Vourt = 0.45V -1 -40 -1 -60
los Short circuit (825100148 CE = Low, Vout = 0V -20 -70 | -15 -85 | mA
lcc Vcc supply current® Vce = Max 120 | 170 120 { 180 | mA
Capacitance? CE = High, Vcc = 5.0V oF
Cin Input ViN =20V 8 8
Cour Output VouTt = 2.0V 17 17
AC ELECTRICAL CHARACTERISTICS Ri=470(, Rz = 1k(}, CL = 30pF
N82S100/101: 0°C < Ta < +75°C, 4.75V < Vee < 5.25V
S$82S100/101: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
PARAMETER T N82S100/101 $825100/101 UNIT
o FROM Min Typ2 | Max Min Typ2 | Max
Access time ns
Tia Input Output Input 35 50 35 80
Tce Chip enable Output Chip enable 15 30 15 50
Disable time ns
Tco Chip disable Output Chip enable 15 30 15 50
NOTES on following page.
sgeetics 113

=
o
=
W
€
=
—
o
&
=




OBJECTIVE SPECIFICATION

NOTES
1

. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only, and functional operation of the device at these or any other
conditions above those indicated in the operation of the device specifications is not implied.

All voltage values are at Vcc = 5V, Ta = 25°C.

Test one at a time.

ooawn

sink current is applied thru a resistor to Vcc.
Measured with Viy applied to CE.
Duration of short circuit should not exceed 1 second.

©®~

TEST LOAD CIRCUIT

Measured with Vi applied to CE and a logic high stored.
Measured with a programmed logic condition for which the output test is at a low logic level. Output

All voltage values are with respect to network ground terminal.

Icc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.

INTEGRATED FUSE LOGIC
SERIES 28

VOLTAGE WAVEFORM

+5V
Oo—] 1o vee
|
I
|
| our H
| !
| F1 R CL
O—1 145 I
= = (INCLUDES
O—|TE Ganp = T sCoPE AND uIG
_L CAPACITANCE)
TIMING DIAGRAM
READ CYCLE
-30v
wrm1 sV
ov
_ 30v
ce 18V -1.5V
ov
Tee |<——Tco->1
Von
Fo-F, 15V 1 5v¥
. - = VoL
——T)a

TIMING DEFINITIONS

Tce Delay between beginning of Chip
Enable low (with Address valid)
and when Data Output becomes
valid.

Delay between when Chip Enable
becomes high and Data Output is
in off state (Hi-Z or high).

Delay between beginning of valid
Input (with Chip Enable low) and
when Data Output becomes valid.

VIRGIN DEVICE

The 82S100/101 are shipped in an unpro-

grammed state, characterized by:

1. All internal Ni-Cr links are intact.

2. Each product term (P-term) contains both
true and complement values of every
input variable Im (P-terms always logical-
ly “false".

Tco

Tia

114

3. The "OR" Matrix contains all 48-P-terms

4 . The polarity of each outputis set to active
high (Fp function).

5. All outputs are at a low logic level

RECOMMENDED
PROGRAMMING PROCEDURE
To program each of 8 Boolean logic func-
tions of 16 true or complement variables,
including up to 48 P-terms, follow the Pro-
gram/Verify procedures for the “AND"” ma-
trix, “OR" matrix, and output polarity out-
lined below. To maximize recovery from
programming errors, leave all links in un-
used device areas intact.

SET-UP
Terminate all device outputs with a 10K
resistor to +5V. Set GND (pin 14) to OV.

S{ntics

INPUT PULSES

Measurements: All circuit delays are measured at
the + 1.5V level of inputs and outputs, unless other-
wise specified.

Output Polarity

PROGRAM ACTIVE LOW

(Fp FUNCTION)

Program output polarity before program-
ing “AND"” matrix and “OR” matrix. Pro-
gram 1 outputat the time. (L) links of unused
outputs are not required to be fused.

1. Set FE (pin 1) to VreL.

2. Set Vcc (pin 28) to VceL.

3. Set CE (pin 19), and lg through 115 to ViH.

4. Apply VopH to the appropriate output,
and remove after a period tp.

5. Repeat step 4 to program other outputs.

VERIFY OUTPUT POLARITY

1. Set FE (pin 1) to VFEeL; set Vcc (pin 28) to
Vcces. .

2. Enable the chip by setting CE (pin 19) to
ViL.

3. Address a non-existent P-term by apply-
ing Vi to all inputs lp through I15.

4. Verify output polarity by sensing the
logic state of outputs Fo through F7. All
outputs at a high logic level are pro-
grammed active low (Fp function), while
all outputs at a low logic level are pro-
grammed active high (Fp function).

5. Return Vcc to Veep or Vecl.
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“AND” Matrix

PROGRAM INPUT VARIABLE

Program one input at the time and one P-
term at the time. All input variable links of
unused P-terms are not required to be

fused. However,

unused input variables

must be programmed as Don't Care for all
programmed P-terms.

1.

2.

5a.

5b.

Set FE (pin 1) to VFeL, and Vcce (pin 28)

to Vcer.

Disable all device outputs by setting

CE (pin 19) to Vin.

Disable all input variables by applying

Vix to inputs lp through I1s.

Address the P-term to be programmed

(No. 0 through 47) by forcing the corre-

sponding binary code on outputs Fo

through Fs with Fgp as LSB. Use stand-

ard TTL logic levels VoHF and VOLF.

If the P-term contains neither Ip nor lg

(input is a Don't Care), fuse both lg and

lo links by executing both steps 5b and

5c, before continuing with step 7.

If the P-term contains lo, set to fuse the

lo link by lowering the input voltage at

lo from Vix to Vin. Execute step 6.

. If the P-term contains To, set to fuse the
lo link by lowering the input voltage at
lo from Vix to ViL. Execute step 6.

6a. After tpdelay, raise FE (pin 1) from VrgL

6b.

to VFeH. _
After tp delay, pulse the CE input from
Vin to Vix for a period tp.

6c. After tp delay, return FE input to VFeL.

Disable programmed input by return-
ing lo to Vix.

Repeat steps 5 through 7 for all other
input variables.

Repeat steps 4 through 8 for all other P-
terms.

10. Remove Vix from all input variables.

VERIFY INPUT VARIABLE

1

. Set FE (pin 1) to VFeL; set Vcc (pin 28) to

Vcee.

. Enable F7 output by setting CE to Vix.
. Disable all input variables by applying Vix

to inputs lo through 11s.

. Address the P-term to be verified (No. 0

through 47) by forcing the corresponding
binary code on outputs Fg through Fs.

5.

Interrogate input variable lp as follows:

A. Lower the input voltage at lp from Vix
to ViH, and sense the logic state of
output F7.

B. Lower the input voitage at lo from Vin
to ViL, and sense the logic state output
F7.

The state of lp contained in the P-term is
determined in accordance with the follow-
ing truth table:

INPUT VARIABLE STATE
lp | Fy CONTAINED IN P-TERM
0|1 o
1 0
0 0 IO
1 1
? Don't Care
0|0 (1), (To)

110

Note that 2 tests are required to uniquely
determine the state of the input variable
contained in the P-term.

6.

7.

8.

9.

Disable verified input by returning lo to
Vix.

Repeat steps 5 and 6 for all other input
variables.

Repeat steps 4 through 7 for all other P-
terms.

Remove Vx from all input variables.

“OR” MATRIX

PROGRAM PRODUCT TERM

Program one output at the time for one P-
term at the time. All Pn links in the “OR"
matrix corresponding to unused outputs
and unused P-terms are not required to be
fused.

1.
2.

3.

Set FE (pin 1) to VFeL. .

Disable the chip by setting CE (pin 19)
to ViH.

After tp delay, set Vcc (pin 28) to Vccs,
and inputs lg through 115 to Vin, Vi, or
Vix.

Address the P-term to be programmed
(No. 0 through 47) by applying the
corresponding binary code to input

Sifnotics
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SERIES 28

variables lo through Is, with lp as LSB.
If the P-term is contained in output
function Fo (Fo=1or Fg=0), gotto step
6, (fusing cycle not required).

5b. Ifthe P-term is not contained in output

6a.

function Fo (Fo=0 orFg=1), setto fuse
the Pn link by forcing output Fo to
VoPF.

After tp delay, raise FE (pin 1) from
VEEL to VFeH.

6b. After tp delay, pulse the CE input from

6¢c.

ViH to Vix for a period tp.
After tp delay, return FE input to VFeL.

6d. After tp delay, remove Vopr from out-

7.

8.

9.

put Fo.

Repeat steps 5 and 6 for all other out-
put functions.

Repeat steps 4 through 7 for all other
P-terms.

Remove Vccs from Vcc.

VERIFY PRODUCT TERM

1.
2.

3.

4.

5.

6.

Set FE (pin 1) to VFeL. .

Disable the chip by setting CE (pin 19) to
VIH.

After tp delay, set Vcc (pin 28) to Vocs,
and inputs lgthrough l1s5to ViH, ViL, or Vix.
Address the P-term to be verified (No. 0
through 47) by applying the correspond-
ing binary code to input variables lg
through Is.

After tp delay, enable the chip by setting
CE (pin 19) to ViL.

To determine the status of the Pp link in
the “OR" matrix for each output function
Fp or Fp, sense the state of outputs Fo
through F7. The status of the link is given
by the following truth table:

OUTPUT
Active High| Active Low P-TERM LINK
(Fp) (Fp)
1 Fused
! 0 Present

7. Repeat steps 4 through 6 for all other P-

terms.

8. Remove Vcces from Vece.

115
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OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL)

VOPH===

OPH= g F

ouTPUT ) TR —
VOLTAGE 1 F [

VopL&" o L 2 .

e ~=
Vee ces (VERIFY)
vee —lo— —hob— T e
vl" 1 - -
Vie— U U

CE Ton—lot—1 g —dtpje— —qtD

(PROGRAM) (PAUSE)

“AND” MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

Vec=Veer
V O HF et smmeesarememe e ———————— - - o — -
Fo-s PN l PNe
VoL - -
VIX  frepe————————————————————————————— — — — o ——
X 1 Im=H T ] tm=L H T
\ [T] - - | 1 ]
0-15 v, ] | " | FR .
of— [
Vo - - - ——— -
F
, i U
(VERIFY OUTPUT) TeR Tps
—lt
D™ (PROGRAM) (PAUSE)

v

ik = 90% r—(vsuww -
FUSE ol TR |-—.
ENABLE VFEL ammmmnnnd e e -

Vix—f

Vi o et L L L _____ — I

—t [t D
Vi L

cE

“OR” MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

Vcc:_l - — -
Vec  Veer
Vin - — -——
lo-s PN Pet
w - - - - -
-tDI... (P NOT IN Fp/Fp)
V OPF g e o e T & ——————— - - ——-
[ S
Fo-7  Vou T N
VoL (]
. TeR Tps
—|tp)|
Vegn— 4 4PROGRAM (PAUSE) -
FUSE [~ 90%
ENABLE T
v 10%. R
FEL —— e e
tof*— (1 (VERIFY)
Vix-4 t |.£ -
o
I o S e EE _ T
—=itp| Jto Vi
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INTEGRATED FUSE LOGIC

SERIES 28
PROGRAMMING SYSTEM SPECIFICATIONS' (Ta=+25°C)
LIMITS
PARAMETER T
EST CONDITIONS Min Typ Max UNIT
Vces Vcc supply (program/verify lccs = 550mA, min, 8.25 8.5 8.75 \Y
“OR”, verify output polarity)2 Transient or steady state
Vcou Vce supply (program output polarity) 0 04 0.8 \
lccs Icc limit (program “OR") Vees = +8.5 £ .25V 550 1,000 mA
Output voltage v
VorH Program output polarity3 lopH = 300 + 25mA 16.0 17.0 18.0
VorL Idle 0 04 0.8
lopPH Output current limit (Program output Vopn = +17 + 1V 275 300 325 mA
polarity)
Input voltage \Y
ViH High 2.4 5.5
ViL Low 0 0.4 0.8
Input current A
hH High Vin = +5.5V 50
hiL Low ViL =0V -500
Forced output voltage \
VonF High 2.4 5.5
VoLr Low 0 0.4 0.8
Output current
loHF High VoHF = +5.5V 100 A
loLF Low VoLF = 0V -1 mA
Vix CE program enable level 95 10 10.5 v
lix1 Input variables current Vix = +10V 10 mA
lix2 CE input current Vix = +10V 10 mA
VFEH FE supply (program)3 IFEH = 300 * 25mA, 16.0 17.0 18.0 Y,
Transient or steady state
VFEL FE supply (idle) IFEL = -1TMA. max 1.25 15 1.75 \Y
IFEH FE supply current limit VEgn = +17 £ 1V 275 300 325 mA
Vcer Vce supply (program/verify “AND™) lccp = 550mA, min, 475 5.0 5.25 Vv
Transient or steady state
Iccp lcc limit (program “AND™) Vcep = +5.0 £ .25V 550 1,000 mA
VorF Forced output (program) 95, 10 10.5 v
lopF Output current (program) 10 mA
TR Output pulse rise time 10% to 90% 10 50 us
tp CE programming pulse width 0.3 0.4 05 ms5
to Pulse sequence delay 10 us
Ter Programming time 0.6 ms
T
PR__ Programming duty cycle 50 %
Ter + Tes
FL Fusing attempts per link 2 cycle
Vs Verify threshold4 1.4 15 1.6 \
NOTES
1. These are specifications which a Programming System must satisy in order to be qualified by
Signetics.
2 Bypass Vcc to GND with a 0.01uf capacitor to reduce voltage spikes
3. Care should be taken to ensure that the voltage is maintained during the entire fusing cycle. The
recommended supply is a constant current source clamped at the specified voltage limit
4 Vsisthe sensing threshold of the FPLA output voltage for a programmed link. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt
5 These are new limits resulting from device improvements, and which supersede. but do not obsolete
the performance requirements of previously manufactured programming equipment
Sifnotics 117
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OBJECTIVE SPECIFICATION

LOGIC PROGRAMMING

The FPLA can be programmed by means of
Logic programming equipment.

With Logic programming, the AND/OR/EX-
OR gate input connections necessary to
implement the desired logic function are
coded directly from logic equations using
the Program Table on the following page.

EX-OR ARRAY-(F)

INTEGRATED FUSE LOGIC
SERIES 28

In this Table the logic state or action of ACTIVE LEVEL CO0E ACTIVE LEVEL CooE
variables |, P, and F, associated with each HIGH H Low L
Sum Term Sy, is assigned a symbol which
results in the proper fusing pattern of cor-
responding link pairs, defined as follows:
“AND” ARRAY - (l)
| I |
i ’ — i } i | L i
. N R PN SN N
| | |
I | |
| I |
P | P | P | P
I | |
STATE CODE I STATE CODE | STATE CODE | STATE CODE
iNacTiVE 1.2 | O I I H I i L | DON'T CARE -
I I [
“OR” ARRAY - (F)
|
: |
S(or F) I S(or F)
|
|
|
|
I
Pn STATUS CODE | Pn STATUS CODE
ACTIVE A | INACTIVE °
I

NOTES

1. This is theinitial unprogrammed state of all link pairs. It is normally associated with all

unused (inactive) AND gates Pp.

2. Any gate P, will be unconditionally inhibited if any one of its (1) link pairs is left intact.

118
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FPLA PROGRAM TABLE (Logic)

INTEGRATED FUSE LOGIC
SERIES 28

PROGRAM TABLE ENTRIES

INPUT VARIABLE

QUTPUT FUNCTION

OUTPUT ACTIVE LEVEL

Im Im

Don't Care

Prod. Term Prod. Term Not
Present in Fp Present in Fp

Active Active
High Low

H L

— (dash)

A ® (period)

H L

NOTE

P-terms

Enter (=) for unused inputs of used

NOTES

1 Entries independent of output polarity
2 Enter (A) for unused outputs of used P-terms

NOTES

1 Polarity programmed once only
2 Enter (H) for all unused outputs

PRODUCT TERM'

z
(@)

__INPUT VARIABLE'

1
21 1

1
0

a|
IS
|
N
o

9l e|7]s

ACTIVE LEVEL’
T T YT T T T T
I IV WU R NN S SN G
QUTPUT FUNCTION!
-1 —_ r—1r——— -

7]16[s] af3]2]1]0

[e-RRNTNo 3 ¢, R RN YRR L V] B [}

THIS PORTION TO BE COMPLETED BY SIGNETICS
w
H
w

CUSTOMER SYMBOLIZED PART #

DATE RECEIVED

CF (XXXX)
COMMENTS
o

DATE
a
)

TOTAL NUMBER OF PARTS
PROGRAM TABLE #

F

s

SIGNETICS DEVICE #
REV

S

)

CUSTOMER NAME
PURCHASE ORDER #

(1) Input and Output fields of unused P-terms can be left blank. Unused inputs and outputs are FPLA terminals left floating.

sifnptics
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INTEGRATED FUSE LOGIC

SERIES 28
FPLA PROGRAM TABLE (Memory) 1.2
CUSTOMER NAME THIS PORTION TO BE COMPLETED BY SIGNETICS
PURCHASE ORDER # CF (XXXX)
SIGNETICS DEVICE # CUSTOMER SYMBOLIZED PART #
TOTAL NUMBER OF PARTS DATE RECEIVED
PROGRAM TABLE # REV DATE COMMENTS
SECTOR SECTOR T CT SECTOR SECTOR
DATA DATA DATA DATA DATA DATA VAR34 SECTOR ADDRESS ACTIVE
H 600 B 500 T 400 H 300 5 200 T 100 DATA LEVEL
: 601 : 501 401 : 301 201 g 101 'o s 000
. 802 . 502 H 402 H 302 202 . 102
H 603 H 503 T %03 T 303 303 703 "
: 604 504 : 404 : 304 : 204 104 ) TYPICAL TABLE ENTRY
B 606 505 H 406 B 306 : 205 705 2
H 606 B 506 H 406 5 306 206 3 v
T €07 T 507 T %07 H 307 207 07 '3 SEGTRR | ADDRESS A
H 808 . 508 H 408 H 308 208 108 -
H 600 H 500 H 400 H 309 H 209 H 109 'a S A1 0 jlo
H 60A B S0A H 40A H 30A 20A T 0A : - 1
H 608 508 H 408 H 308 208 B 108 s
§0C S + 6T : 30C ToE o ) PROGRAMMED VARIABLE.
60D H 50D B 40D H 30D 20D 10D 6 ROW ADDRESS.
H 60E SOE 40E H 30E 20E 10E ; (00) SELECTS
H 60F SOF 40F H 30F 20F 10F 7 VARIABLE lo.
H 810 510 . 410 H 310 210 110

811 511 T K H 311 271 (KK 's (SFCSYE?’E(?PSD"“S'
H 612 512 412 H 312 212 112 YgRMS 7-0.

813 513 GE H 313 213 g T3 's LsD)

55 e . L . —— e "o PROGRAMMED CONNECTIONS
H 815 515 H 415 B 315 215 H 115 1

616 H 516 416 H 316 216 116 ) FROM Io TO TERMS 3-0.

817 H 517 H 417 H 317 217 17 11 HEX CHARACTER DENOTING
—tew 5 w15 57 76 PROCRAMMED CONNECTIONS
H 819 H 519 H 419 B 319 219 T 719 12
H 61A H S51A H 41A H 31A 21A H 1A
: o5 =5 : e : e 55 : e ha MEMORY PROGRAMMING
H 61C H §1C 4iC H 31C 21C Tic , The FPLA can also be programmed with
B 61D . 51D H 410 H 31D 210 11D 14 . .

T STE e T e 3TE _ S E E Mem_ory programming equipment, in con-

BIF H BIF 7 aiF 3TF T 27F 11F 15 junction with the FPLA logic diagram. With
B 620 520 B 420 320 H 220 120 o i :

: s : s ; pas = = L e Memory programming, all Imks‘ at the AND,

H 822 522 : 422 322 222 122 2 OR, and EX-OR array cross-points are treat-

: :23 : ::3 223 ;gi ::3 : 123 F3 ed as memory locations with row-sector ad-
24 4 4 H 124 "

e : e : = — S35 : e dr Rows are consecutively scanned
H 626 526 H 426 326 226 B 126 Fo while each sector addresses eight Product
: 827 S27 : 27 327 227 127 il Terms P, simultaneously. All necessary

NOTES: 2. Since memory programmers display a continuous ad- gate connections are first translated from
1. All HEX add denote p links at Row- dress field, 7 “empty” addi fields exist b pro- the logic equations as “dot” connections at

Sector locations as shown on the FPLA logic diagram.
Sector data specifies the programmed state of fusible
links pling the indi d to d sets
of gates. These are sectioned from left to right in HIGH
and LOW groups of 4, to which HEX data is assigned in
accordance with the definitions below. The LOW group
corresponds to least significant HEX digit.

120

gram table sectors, such as (001-OFF), (128-1FF),

(228-2FF), etc. The only entry allowed in these fields is

“00".

Even row addresses in the AND array correspond to

links i.

4. Odd row addresses in the AND array correspond to
links i.

[

Sifnetics

appropriate locations on the logic diagram.
The “dot” connection pattern is then trans-
ferred to the corresponding Variable-Ad-
dress locations on the Program Table using
(0) = “dot”, (1) = blank in a HEX format:

PROGRAMMING DEFINITIONS

LINK STATUS CODE
—4—or >~ | CLOSED 0
—t— OPEN 1




OBJECTIVE SPECIFICATION

TWX TAPE CODING

The FPLA Program Table can be sent to
Signetics in ASCII code format via airmail
using any type of 8-level tape (paper, mylar,
fanfold, etc.), or via TWX: just dial (910) 339-

9283, tell the operator 'to turn the paper
puncher on, and acknowledge. At the end of
transmission instruct the operator to send
tape to Signetics Order Entry.

A number of Program Tables can be se-

INTEGRATED FUSE LOGIC
SERIES 28

quentially assembled on a continuous tape
as follows, however limit tape length to a roll
of 1.75 inch inside diameter, and 4.25 inch
outside diameter:

T T T\ - T T pn
e T E: P oo , sus 25 : P | sus : s : ':T 12/
| LEaDER | & | MAIN | gy | HEADING | RuBOUTs |PROGRAMTABLE  (c/R) | HEADING | RUBOUTS PROGRAM TABLE | lTRAtLER(
pocmy V5 IHEAD'NGll MIN MmN } DATA(T) | MmN, L I MmN DATA(N) | BL(G/R) [N
| B 1 PR DA [ P —

A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character,

whether used or not:

1. Customer Name

2. Customer TWX No.

3. Date

6. Total Number of P

4. Purchase Order No.

5 Number of Program Tables

arts

B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry
preceded by a ($) character, whether used or not:

1. Signetics Device No.

4. Date

2. Program Table No.

3. Revision

5. Customer Symboli

6. Number of Parts

zed Part No.

C. Program Table data blocks in Logic format are initiated with an STX character, and terminated with an ETX character. The
body of the data consists of Output Active Level, Product Term, and Output Function information separated by appropriate
identifiers in accordance with the following sequence:

START OF DATA TEXT
(CONTROL A or B)
START OF DATA

START OF DATA FIELD
PRODUCT TERM IDENTIFIER
1 SPACE (MANDATORY)

END OF DATA TEXT

FIELD PRODUCT TERM NUMBER START OF DATA FIELD
ACTIVE LEVEL (2 DECIMAL DIGITS) (CONTROL C)
IDENTIFIER START OF DATA FIELD OUTPUT FUNCTION IDENTIFIER
ACTIVE LEVEL DATA INPUT VARIABLE IDENTIFIER OUTPUT FUNCTION DATA INPUT AND OUTPUT DATA FOR
(8 DIGITS. H/L) INPUT VARIABLE DATA (8 DIGITS. A/e) ALL PRODUCT TERMS USED
(16 DIGITS, H/L/-)
,——;—‘ T 4 1 T - 1I_““""""“_L_“__'_—_‘
STX * A FiFgFsFsFaFoF Fo* P00 * | lysliglislyalyiliolalglzlglslalalalile” F o F FgFsF4FaF,FiF* P 01 ... * F... . P Fo ETX

Entries for the 3 Data Fields are determined in accordance with the following Table:

INPUT VARIABLE OUTPUT FUNCTION OUTPUT ACTIVE LEVEL
— Product term Product term not
[ 1 't Care
:‘ 'C‘ Di"(;:sh) present in Fp present in Fp Activ:‘ high Actlv: low
A « (period)
NOTE } NOTES NOTES
Enter (—) for unusedinputs of used P-terms. 1. Entries independent of output polarity. 1. Polarity programmed once only

2. Enter (A) for unused outputs of used P-terms.

2. Enter (H) for all unused outputs.

\Ithough the Product Term data are shown entered in sequence, this is not necessary. It is possible to input only one Product Term, if
lesired. Unused Product Terms require no entry. ETX signalling end of Program Table may occur with less than the maximum number of

’roduct Terms entered.
IOTES .

Corrections to any entry can be made by backspace and rubout. However, limit consecutive rubouts

to less than 25.

. Terms can be re-entered any number of times. The last entry for a particular P-Term will be

interpreted as valid data.

To facilitate an orderly Teletype print out, carriage returns, line feeds, spaces, rubouts etc. may be
interspersed between data groups, but only preceding an asterisk(*).
. Comments are allowed between data fields, provided that an asterisk (*) is not used in any Heading or

Comment entry.

Sifnetics
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OBJECTIVE SPECIFICATION ) INTEGRATED FUSE LOGIC
SERIES 28
D. Program Table data blocks in MEMORY format are initiated with an STX character, and terminated with an ETX character.

Carriage return and line feed can be interspersed to achieve any preferred teletype printout from tape.

The body of the data consists of address/data information in accordance with the following ASCII-HEX (Space) format. Address field
delimiters may be used to skip over “empty” sector areas:

—— Start of data text (Control A or B)
— Address field identifier

Start address (4 HEX digits)
Start of data field

Sector word for HEX address (000). Sector word for HEX address
Mandatory space. (627). End of data text
trol C).
Sector words for HEX addresses (Control C)
(001-626).
— 1 T ] r 10 1T 1
STX $A D4DzDpDy , WyWL WMWL WMWL = e e e e e e WmWL ETX

Entries in the data field are made in groups of 8 bits. These are specified with hexadecimal characters WyW__ followed by a space to
separate sequential address entries. In each 8-bit word W)y specifies the most significant 4 bits and W|_ designates the least significant 4
bits.

Nsba. AQAH AVEE 7SOY| . PR P R o P a oo ) ars alas samombablo T N L LY TRy T S S 1Y
Other ASCHl X formats (Percent, Hpua‘lluplle, Comima, eic.) are aiso dubcpinbic. To insure cor |pai|b|hiy with other formats consuit

Signetics or your programmer manual.

ue
il
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TYPICAL APPLICATIONS
SUBROUTINE ADDRESS MAP

I S st

16 BIT INSTRUCTION

'
T~ (FPLA) 1

————Of C|

e

A =

ADDRESS MAP

)
0

@ Q SuB 1
STATUS A b 5 Svez
(FPLA) 2 T
(a)- BRANCH LOGIC |
JUMP CONDIT . |
E CE \
Q (8) T T T T Tsusas

CONTROL FIELD

SEQUENTIAL CONTROLLER

PARITY
CLOCK

DATA (12) PARITY
PAR CHECK & RESET
GENERATOR LATCH [ —
ERROR
—
Q
(12) > ce ) :
FPLA
(a) (a)
ouTPUT

)

CLOCK —-—-———f

Sifnotics 123
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 825102 and 82S103 are Bipolar pro-
grammable AND/NAND gate array, con-
taining 9 gates sharing 16 common inputs.
On-chip input buffers enable the user to
individually program for each gate either
the True (Im), Complement (im), or Don't
Care (X) logic state of each input. In addi-
tion, the polarity of each gate output is
individually programmable to implement
either AND or NAND logic functions.

Alternately, if desired, OR/NOR logic func-
tions can also be realized by programming
for each gate the complement of its input
variables, and output (DeMorgan theorem).

Both devices are field-programmable,
which means that custom patterns are
immediately available by following the fus-
ing procedure outlined in this data sheet.

The 82S102 and 82S103 include chip-
enable control for output strobing and in-
hibit. They feature either open coliector or
tri-state outputs for ease of expansion of
input variables and application in bus-
organized systems.

Both devices are available in the commer-
cial and military temperature ranges. For
the commercial range (0° C to +75° C) speci-
fy N82S102/103, F or N, and for the military
range (-55°C to +125°C) specify
S$82S102/103, F, G, |, and R.

LOGIC DIAGRAM

FEATURES

INTEGRATED FUSE LOGIC
SERIES 28

PIN CONFIGURATION

Field programmable (Ni-Cr link)

16 input variables

9 output functions

Chip enable input

1/0 propagation delay:
N825102/103: 35ns max
$825102/103: 50ns max

Power dissipation: 600mW typ

Input loading:
N82S5102/103: -100.A max
$825102/103: -150uA max

Output options:
82S102: Open collector
82S103: Tri-state

Output disable function:
82S102: Hi
82S103: Hi-Z

Fully TTL compatible

APPLICATIONS

Random logic

Address decoders
Code detectors
Peripheral selectors
Fault monitors

Machine state decoders

F,G,,N,R PACKAGE*
7 E 28] vee
e (7] 27] e
s (3] 26] o
u (7] [75) 110 (1a)
13 (5] [24] 11y (1g)
1 [7] 23] 145 610
n @] [27) 143 tip)
1o [7] [21] 144 (1g)
ra[5] [70] 115 (1§
f7 [0 mkd
ra [13 6] #2
GND |14 EF:
*F = Cerdip
G = Leadless N = Plastic
I = Ceramic R = Flat pack

LOGIC FUNCTION

NOTES

Typical Output Functions @ CE =0:
At L = Open:
Fo=(lge lyel2e . . . .
At L = Closed:
Fo=To+Ti+T2+....1Im
m=0,1,2..... 15

Im)

For each of the 9 outputs, either the function Fp
(active high) or Fp (active low) is available but not
both. The required function polarity is pro-
grammed via link (L).

ABSOLUTE MAXIMUM RATINGS

0 1 s

547

hs

PARAMETER RATING UNIT
Vce Supply voltage +7 Vde
$ Typieal Connection VIN Input voltage +5.5 vdé
\ Output voltage Vde
VoH High (825102) +5.5
Vo Off-state (82S103) +5.5
N Input current +30 mA
lout Output current +100 mA
N Temperature range °C
Ta Operating
N82S5102/103 0to +75
. $828102/103 -55 to +125
. TstG ", Storage -85 to +150

(8]

[]
Fo

NOTES

2. W = fixed connection.

1. Fusible Ni-Cr links exist initially intact at all array cross-points.

124
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FPGA LOGIC DIAGRAM
(SECTOR)
L= 1 ! ] -
IU . g
| &
<[> w
s M —r
10
8 " =
12
io 13
m)M 15
16
|1\ 17
HaM 18
1E
"5 1F
(LOGIC GATES=G) EJ 7CJ ? g ? SJ ? 1 9
LsB)
I O I O I
H-o =4 40 du b u U
L | J V UV U ) U U
3 = —— N - N - N — N - - - -V
a <]
Fg F7 Fe Fs Fa F3 F2 F1 Fo
M OENOTES FIXED CONNECTION
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DC ELECTRICAL CHARACTERISTICS N825102/103: 0°C < Ta < +75°C, 4.75V = Vce < 5.25V
$828102/103: -55°C < Ta < +125°C, 4.5V < Ve < 5.5V

N82S102/103 $825102/103
1
PARAMETER TEST CONDITIONS Min Typ2 | Max | Min Typz | Max UNIT
Input voltage Vv
ViL Low1 Vce = Min 0.85 0.8
ViH Hight Vce = Max 20 2.0
Vic Clamp'3 Vce = Min, IIn = -18mA -0.8 -1.2 -0.8 -1.2
Output voltage Vce = Min Vv
Vou Low1.4 loL = 9.6mA 0.35 | 0.45 0.35 0.50
Vor High (82S103)1.5 loH =-2mA 2.4 2.4
Input current uA
o Low ViN = 0.45V -10 -100 -10 -150
hH High VIN = 5.5V <1 25 <1 50
Output current Vce = Max
loLk Leakage (825102)6 Vour = 5.5V 1 40 1 60 uA
10(OFF) Hi-Z state (82S103)6 Vour = 5.5V 1 40 1 60 uA
Vourt = 0.45V -1 -40 -1 -60
los Short circuit (82S103)3.7 Vour = 0V -20 -70 -15 -85 mA
lcc Vcc supply current8 Vce = Max 120 170 120 180 mA
Capacitance Vce = 5.0V pF
CIN Input ViN = 2.0V 8 8
Cour Outputé Vout = 2.0V 15 15
AC ELECTRICAL CHARACTERISTICS R;=4700, R = 1k(), C_ = 30pF
N825§102/103: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825102/103: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
10 FROM N82S102/103 $825103/103 UNIT
PARAMETER R Min Typ2 | Max | Min Typ2 | Max
Access time ns
TiA Input Output Input 20 35 20 55
Tce Chip enable Output Chip enable 15 30 15 45
Disable time ns
Tco Chip disable Output Chip enable 15 30 15 45
NOTES
1. All voltage values are with respect to network ground terminal
2. All typical values are at Vcc = 5V, Ta = 25°C.
3. Test each output one at a time.
4. Measured with a programmed logic condition for which the output under test is at a low logic level
Output sink current is supplied through a resistor to Vcc.
§. Measured with Vi applied to CE and a logic high at the output
6. Measured with Vi applied to CE.
7. Duration of short circuit should not exceed 1 second.
8. lcc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
+3.0v
I T
o—] 1 vee ov
|
| fo Ry — +3.0vV
| " CE 15v 15V
| our ] i ov
| | T [
| Fg s R2 Cu i o VoH
o—] 145 I Fo~Fy 15V 1 5"/Z
= (INCLUDES
Oo—| TE = 'SCOPE AND JIG L —— VoL
CAPACITANCE) | PN N —

i 2

All inputs: tr = ty = 5ns (10% to 90%)
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OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL)

Il

Veep—
Vee (Fp)
v (Fp1) (Fp+2)
cev TPR (PROGRAM)
VoPF— o= -~ (VERIFY)
90% ¢
tp -1 1D
ouTPUT
VOLTAGE +~+—TR
Vom To% fe
. —
o] 1ol 1Dl WP I_ Vo, L.a
CE ViX — —{ D I___.I
ViK
c ViL—- L—]

INPUT MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

TPS

v }e———— 7PR (PROGRAM) ———+| (pause)
N f— -
ViH o= ot o e e o e e e e oy | Im=L f"‘
i | N R .. S |
Veer = -
Vee
Veev o
VopF —
ouTPUT ‘
VOLTAGE
Fp | Fp
vo AL -——
el
VERIFY)]

| -

VIRGIN DEVICE

The 82S102/103 are shipped in an unpro-
grammed state, characterized by:

1. All internal Ni-Cr links are intact.

2. Each gate contains both true and com-
plement values of every input variable Im
(logic Null state).

3. The polarity of each output is set to active
low (Fp function).

4. All outputs are at a high logic level.

RECOMMENDED
PROGRAMMING PROCEDURE

To program each of 9 Boolean logic func-
tions of 16 True, Complement, or Don't Care
input variables follow the program/verify
procedures for the Input Matrix and Output
Polarity outlined below. To maximize re-
covery from programming errors, leave all
links of unused gates intact.

SET-UP
Terminate all device outputs with a 10K
resistor to +5V.

Output Polarity

PROGRAM ACTIVE HIGH (Fp FUNCTION)
Program output polarity before program-
ming inputs (for convenience). Program one
output at a time. (L) links of unused outputs
are not required to be fused.

1.Set GND (pin 14)to 0V, and Vcc (pin 28) to
Vcev. .

2. Disable all device outputs by setting CE
(pin 19) to ViH.

3. Disable all inputvariables by applying Vix
to inputs lo through I1s.

A .Raise Vcc (pin 28) from Vccev to Vecee.

B After tp delay, force output to be pro-
grammed to Vopr. -

C .After tp delay, pulse the CE input from Vi
to Vix for a period tp.

D .After tp delay, remove Vopr voltage
source from output being programmed.

E . After to delay, return Vcc (pin 28)to Veey,
and verify.

F.Repeat steps A through E for any other
output.

VERIFY OUTPUT POLARITY

1. Set GND (pin 14)to 0V, and Vcc (pin 28) to
Vcev.

2. Disable all inputvariables by applying Vix
to inputs lo through l1s.

A After tp delay, set the CE input to VL.

B.Verify output polarity by sensing the
logic state of outputs Fo through Fg. All
outputs at a low logic level are pro-
grammed active low (Fp function), while
all outputs at a high logic level are pro-
grammed active high (Fp function).

SinOtics
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Input Matrix
PROGRAM INPUT VARIABLE

Program one input at atime forone gate ata
time. Input variable links of unused gates
are not required to be fused. However, un-
used input variables must be programmed at
Don't Care for all used gates.

1. Set GND (pin14)to0V,and Vcc (pin 28)
to Vcev.

2. Disable all device outputs by setting
CE (pin 19) to Vin.

3. Disable all input variables by applying
Vix to inputs lg through I1s.

A-1.if a gate contains nether lg nor ip (input
is a Don't Care), fuse both links by
executing both steps A-2 and A-3, be-
fore continuing with step C.

A-2.If a gate contains lg, set to fuse link by
lowering the input voltage at lo from Vix
to ViL. Execute step B.

A-3.If a gate contains Io, set to fuse link by
lowering the input voltage at lo from Vx
to ViL. Execute step B.

B-1.After tp delay, raise Vcc from Vcey to
Vcer.

B-2.After tp delay, force output of gate to
be programmed to Vopr.

B-3.After tp delay, pulse the CE input from
ViH to ViL for a period tp.

B-4.After tp delay, remove Vopf voltage
source from output of gate being pro-
grammed.

B-5.After tp delay, return Vcc (pin 28) to
Vcev, and verify.

C. Disable programmed input by return-
ing lo to Vix.

D. Repeat steps A through C for all other
input variables.

E. Repeat steps A through D for all other
gates to be programmed.

F. Remove Vix from all input variables.

VERIFY INPUT VARIABLE

Unambiguous verification of the logic state
programmed for the inputs of each gate
requires prior knowledge of its programmed
output polarity. Therefore, the output po-
larity verify procedure must precede input
variable verify.

1. Set GND (pin 14)to 0V, and Vcc (pin 28) to
Veev. -

2. Enable all outputs by setting CE (pin 19)
to ViL.

3. Disable allinput variables by applying Vix
to inputs lp through I15.

A .Interrogate input variable lp as follows:
Lower the input voltage to lp from Vix to
ViL, and sense the logic state of outputs
Fo-8.

Raise the input voltage to lp from V|_ to
Vi4 and sense the logic state of outputs
Fo-8.
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The state of lp contained in each gate is

INTEGRATED FUSE LOGIC
SERIES 28

TRUTH TABLE FOR INPUT VERIFICATION

determined in accordance with the given

truth table. Note that 2 tests are required o Fp Fp INPUT VAmeLE STATE
to uniquely determine the state of the 0 1 0 lo
input variable contained in each gate. 1
B .Disable verified input by returning lo to 0 0 1 o
Vix. 1 1 0
C .Repeat steps A and B for all other input
variables. 0 1 0 Don't care
D .Remove Vx from all input variables. 1 1 0
0 0 1 (o), (o)
1 0 1
PROGRAMMING SYSTEMS SPECIFICATIONS! Ta=25°C
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Vce supply v
Vcep Program?2 Iccp = 550mA, min 8.25 8.5 8.75
Transient or steady state
Vcev Verify 4.75 5.0 5.25
Iccp Icc limit (program) Vcep = +8.5 £ .25V, 550 1,000 mA
Transient or steady state
VorpF Forced output voltage3 (program) lop = 300 = 25mA, 16.0 17.0 18.0 v
Transient or steady state
loPF Output current (program) ' Vop =+17 £ 1V, 275 300 325 mA
Transient or steady state
Input voltage v
ViH High 2.4 5.5
Vi Low 0 0.4 0.8
Input current uA
hH High ViH = +5.5V 50
I Low ViL =0V -500
Vix CE program enable level 9.5 10 10.5 v
hixa Input variables current Vix = +10V 10.0 mA
lix2 CE input current Vix = +10V 10.0: mA
TR Output pulse rise time 10% to 90% 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time 0.6 ms
TpPR
———— Programming duty cycle 100 9
TrrtTrs ¢] [¢] y ¢y %o
FL Fusing attempts per link 2 cycle
Vs Verify threshold4 1.4 15 16 Y
NOTES
1. These are specifications which a Programming System must satisfy in order to be qualified by
Signetics.

N

. Bypass Vcc to GND with a 0.014F capacitor to reduce voltage spikes.

3. Care should be taken to ensure that the voltage is maintained during the entire fusing cycle. The
recommended supply is a constant current source clamped at the specified voltage limit.

4. Vsis the sensing threshold of a gate output voitage for a programmed link. It normally constitutes the

reference voltage applied to a comparator circuit to verify a successful fusing attempt.
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LOGIC PROGRAMMING

In a virgin device all Ni-Cr links are intact.
The initial programmed state of each gate is
shown in the Typical Gate illustration.

The FPGA can be programmed by means of
Logic programming equipment.

With Logic programming, the AND/EX-OR
gate input connections necessary to imple-
ment the desired logic function are coded
directly from logic equations using the Pro-
gram Table on the following page.

In this table, the logic state or action of
variables | and F associated with each gate
Gn is assigned a symbol which resultsin the
proper fusing pattern of corresponding link
pairs, defined as follows:

“AND” ARRAY - ()

TYPICAL GATE

INTEGRATED FUSE LOGIC

SERIES 28

TYPICAL
INPUT

ACTIVE LOW = “L"

EX-OR ARRAY - (F)

ACTIVE LEVEL

CODE

HIGH

D—

ACTIVE LEVEL

CODE

Low

e
Q

-

v

STATE CODE

STATE CODE

STATE

CODE

INACTIVE o

b

STATE

CODE

DON'T CARE

NOTES

1. Thisis the initial unprogrammed state of ali link pairs. Itis normally associated with all

unused (inactive) AND gates Gn.

2. Any gate Gn will be unconditionally inhibited if any one of its (1) link pairs is leftintact.

SilnLiESs

129

I ©/°0\IR MEMORY



OBJECTIVE SPECIFICATION

FPGA PROGRAM TABLE (Logic)

INTEGRATED FUSE LOGIC
SERIES 28

CUSTOMER NAME

PURCHASE ORDER #

SIGNETICS DEVICE #

TOTAL NUMBER OF PARTS
PROGRAM TABLE # ‘

THIS PORTION TO BE COMPLETED BY SIGNETICS
CF (XXXX)

CUSTOMER SYMBOLIZED PART #

DATE RECEIVED

COMMENTS

Fo =
Fy =
F, =
Fs= .
Fy=
Fs =
Fo =
F, =
Fg =
GATE INPUT VARIABLE
L :VIELE s ha ha b2 I ho Is Is 17 lg Is Iy I I, 1,
F.
° o] 15| 14 13] 12 1) ﬂ sJ 8} ki 6| s 4 3 2 1 [
F
16] EY 30 29} 2] 27f 26} 25| 24] 23] 22| 21 20) 19} | 1 18
F
32 47] 46] 45 44 A 42 a1 40] 39 38 37 36 iﬁ’ 34
F3
48] ﬂ 62| 81 60 59 58 57, 56 55 4] 53] 528 51 w
A
64) 79, 18, 27 76 75 74 73] 72] 71 70 69] 68 67| 8
F
80| 98 94/ 93] 92, 91 90 89 BEA 87 B6) 85 84] 83) 82
i T
96| 111 110 109 108 107] 106/ 105 104! \O_Jl 102! 101 100 99| 98|
)
112 127 126 125 124 123 122] 121) 120 119 118 ARE/ 116 115 114 11 112
F
‘2‘. 143] 142 141) 140 139) 138, 137] 136) 135) 134) 133 132) 131) 130] 129] ”.'J
Active—High = H — .
In=H In=L Don’t Care = —
Active—Low = L
NOTES

1. The number in each cell in the table denotes its address for programmers with a

decimal address display.
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FPGA PROGRAM TABLE (Memory)12
CUSTOMER NAME THIS PORTION TO BE COMPLETED BY SIGNETICS
PURCHASE ORDER # CF (XXXX)
SIGNETICS DEVICE # CUSTOMER SYMBOLIZED PART #
TOTAL NUMBER OF PARTS DATE RECEIVED
PROGRAM TABLE # REV DATE COMMENTS
MEMORY PROGRAMMING Y oosess LEver
The FPGA can also be programmed with : 000 F7-FO
vemory programming equipment, in con- o 001 F8

unction with the FPGA logic diagram. With
VMemory programming, all links at the AND

and EX-OR array cross-points are treated Y Share” vaR#:s
as memory locations with row-sector ad- 0: 200 : 100 o
iresses. Rows are consecutively scanned 2 : ig; : 52
while each sector addresses eight gates Gy, 0: 203 g 03 "t
simultaneously. All necessary gate connec- 2. 2 : LI
lions are first translated from logic equa- 0 206 H 106 ,
lions as “dot” connections at appropriate 0 : :g; : :g; °
locations on the logic diagram. The “dot” & 05 ; 109 4
connection pattern is then transferred to the 0 20A : 104 Is
corresponding Variable-Address locations g; 222 T :22
on the Program Table using (0) = “dot”, (1) 0t 20D : 0D 's
= P . 0 : 20E H 10E
blank in a HEX format: o T0F : o iy
0 : 210 N 110
0 211 H KK 's
0 : 212 . 112
0: 313 : 13 's
0 : 214 H 114 \
PROGRAMMING DEFINITIONS o: s | £ 1 e 1 T
0: 217 T 17 11
[ 218 . 118
LINK STATUS CODE 2 e : 3 o
H H A
—$-or——| cLosep 0 A B
B C H C
—‘}— OPEN 1 o i : Tib '1a
[ 21E H 11E
0 : 20F : TF '15

TYPICAL TABLE ENTRY NOTES:

1. All HEX addresses denote programmable links at Row-
Sector locations as shown on the FPGA logic diagram.

v Sector data specifies the programmed state of fusible
SECTOR

DATA ADDRESS : links pling the indi d iable to desi d sets
5 1 A T 00 o of gates. These are sectioned from left to right in HIGH
- + and LOW groups of 4, to which HEX data is assigned in
accordance with the definitions below. The LOW group
- PROGRAMMED VARIABLE. corresponds to least significant HEX digit. Since sector
ROW ADDRESS 2 contains a single gate, legal data entries are limited to

(00) SELgciTs “00" and “01".
VARIABLE lo. 2. Since memory programmers display a continuous ad-
L——————SECTOR ADDRESS dress field, 3 “empty” address fields exist between pro-
(G‘)\TSEESL%‘%S gram table sectors, such as (002-OFF), (120-1FF),
' (220-2FF), etc. The only entry allowed in these fields is

— 12— cumicren ononie, o o output F& ot acd

Pl 3. Active level data for output is assigned at address
FROM Io TO GATES 3-0 (001), for which legal data entries are limited to “00”

HEX CHARACTER DENOTING and “01"
PROGRAMMED CONNECTIONS .

FROM l0 TO GATES 7-4. . Even row addresses in the AND array correspond to
links i.

5. Odd row addresses in the AND array correspond to
links i.

FS
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OBJECTIVE SPECIFICATION

TWX TAPE CODING

The FPGA Program Table can be sent to
Signetics in ASCII code format via airmail
using any type of 8-level tape (paper, mylar,
fanfold, etc.), or via TWX: justdial (910) 339-

9283, tell the operator ‘to turn the paper
puncher on, and acknowledge. At the end of
transmission instruct the operator to send
tape to Signetics Order Entry.

A number of Program Tables can be se-

T

S N | 2 | suB % T sus
| LEADER | & | MA | (c/R) | HEADING | RUBOUTS | PROGRAM TABLE | (c/p) | HEADING
| (R ! ré lHEADING| MIN A m | MIN l DATA (1) | MIN (N)

H 1

INTEGRATED FUSE LOGIC
SERIES 28

quentially assembled on a continuous tape
as follows, however limit tape length to aroll
of 1.75 inch inside diameter, and 4.25 inch
outside diameter:

: 25 : :1‘— 12 /

ausouTs | PROGRAM TABLE! 2 lTRAu.Em(
I MmN DATA(N) | 5 1 (¢c/m) I
1 e =1

A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character,

whether used or not:

1. Customer Name

4. Purchase Order No.

2. Customer TWX No. 5. Number of Program Tables

3. Date

6. Total Number of Parts

B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry
preceded by a ($) character, whether used or not:

1. Signetics Device No. 4. Date

2. Program Table No. 5. Customer Symbolized Part No.

3. Revision 6. Number of Parts

C. Program Table data blocks in Logic format are initiated with an STX character, and terminated with an ETX character. The
body of the data consists of Output Active Level and AND gates information separated by appropriate identifiers in
accordance with the following sequence: '

——— START OF DATA TEXT (CONTROL A or B)
START OF DATA FIELD

——— GATE IDENTIFIER

— GATE NUMBER

— START OF DATA FIELD
ACTIVE LEVEL IDENTIFIER

ACTIVE LEVEL DATA (H.L)
START OF DATA FIELD
INPUT VARIABLE IDENTIFIER
INPUT VARIABLE DATA (H.L-)

START OF DATA FIELD

END OF DATA TEXT
(CONTROL C)

INPUT AND OUTPUT DATA

FOR ALL GATES USED

e h ana‘e r‘:\

STX '« G A Fg =

5114 11312111110 1918 7l 1514 I3 lo 1 1o #''G 01 % eevevnnns

Entries for the 2 Data Fields are determined in accordance with the following Table:

INPUT VARIABLE

OUTPUT ACTIVE LEVEL

im Im Don't care

Active high Active low

H L — (dash)

H L

NOTE
Enter (—) for unused inputs of used gates.

132

NOTES
1. Polarity programmed once only.
2. Enter (L) for all unused outputs.
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Although AND Gate data are shown entered in sequence, this is not necessary. It is possible to input only one Gate if desired.
Unused Gates require no entry. ETX signalling end of Program Table may occur with less than the maximum number of AND
Gates entered.
NOTES
1. Corrections to any entry can be made by backspace and rubout. However, limit consecutive rubouts
to less than 25. .
2. Terms can be re-entered any number of times. The last entry for a particular P-Term will be
interpreted as valid data.
3. To facilitate an orderly Teletype print out, carriage returns, line feeds, spaces, rubouts etc. may be
interspersed between data groups, but only preceding an asterisk(*).
4. Comments are allowed between data fields, provided thatan asterisk (*) is not used in any Heading or
Comment entry.

). Program Table data blocks in MEMORY format are initiated with an STX character, and terminated with an ETX character.
Carriage return and line feed can be interspersed to achieve any preferred teletype printout from tape.

The body of the data consists of address/data information in accordance with the following ASCII-HEX (Space) format. Address field
delimiters may be used to skip over “empty” sector areas:

—— Start of data text (Control A or B)

—— Address field identifier
Start address (4 HEX digits)
) Start of data field
Sector word for HEX address (000). Sector word for HEX address
Mandatory space. @1F). End of data text
(Control C).
Sector words for HEX addresses
(001-21E).
—— 1 r 1M e A
STX $A D4D3gDaDy , WyWL WMWL WMWY mm e e e e e e WMWL ETX

Entries in the data field are made in groups of 8 bits. These are specified with hexadecimal characters WpW_ followed by a space to
separate sequential address entries. In each 8-bit word W) specifies the most significant 4 bits and W|_ designates the least significant 4
bits.

Other ASCII-HEX formats (Percent, Apostrophe, Comma, etc.) are also acceptable. To insure compatibility with other formats consult
Signetics or your programmer manual.

Sifnetics 133
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DESCRIPTION

The 825104 (open collector outputs) and
the 82S105 (tri-state outputs) are bipolar,
programmable state machines of the Mealy
type. They contain logic AND-OR gate ar-
rays with user programmable connections
which control the inputs of on-chip State and
Output registers. These consist respective-
ly of 6 Qp, and 8 Qf edge triggered, clocked
S/R flip-flops, with an asynchronous Preset
option. All flip-flops are unconditionally
preset to “1" during power turn on.

The AND array combines 16 external inputs
lp-15 with 6 internal inputs Pqg.5 fed back
from the State register to form up to 48 Tran-
sition terms (AND terms). All Transition
terms can include True, False, or Don’t Care
states of the controlling variables, and are
merged in the OR array to issue next-state
and next-output commands to their respec-
tive registers on the Low to High transition of
the Clock pulse. Both True and Complement
Transition terms can be generated by op-
tional use of the internal input variable (C)
from the Complement array. Also, if desired,
the Preset input can be converted to Output-
Enable function, as an additional user
programmable option.

Both devices are available in commercial
and military temperature ranges. For the
commercial temperature range (0°C to
+75°C) specify N82S104/105, F or N, and
for the military temperature range (—55°C
to +125°C) specify $S82S104/105, F, |, G
or R.

TRUTH TABLE (Output Control)

INPUT
OPTION

FEATURES

Field programmable (Ni-Cr link)

16 input variables

8 output functions

48 transition terms

6-BIT state register

8-BIT output register

Transition complement array

Positive edge trigger clock
Programmable asynchronous preset or
output enable

Power-on preset to all “1” of internal
registers

® 90ns maximum 1/0 delay

® 650mW power dissipation (typical)

e TTL compatible

e Single +5V supply

APPLICATIONS

® Interface protocols

e Sequence detectors

® Peripheral controllers

e Timing generators

e Sequential circuits

® Elevator controllers

® Security locking systems

BLOCK DIAGRAM

INTEGRATED FUSE LOGIC

SERIES 28

PIN CONFIGURATION

F,N PACKAGE"

N = Plastic G = Leadless

ek [T] 28] vee
17 [2] 27] 18
16 3] 26] 10
1s [4] 25] 1o
+ e [5] 24] 11
13 [6] 23] 112
12 [7] 22] 1a
n [&] 21] e
o E E s
F7 [0 [19] PR/OE.
ro [ 5] o
Fs [12 [77] F1
Fa [13] 6] F2
anp [14] [15] Fa
°F = Cerdip | = Ceramic R = Flat Pack

£

F

“COMPLEMENT"

(c

(P)

%
Q2

.

ARRAY ’:t,\JD é
™)

'*r\J"D .

48 6

N\ Tn
—’\/- ” 28 OR GATES
L/ 48
l0-15 _f\J__
D—% [0)
16
A Dt
a8 8
48 AND GATES I3}

EX S

NOTE
I,P,C,N,F and P/E are user programmable connections

PR
s  oppl—
6-BIT
STATE
REGISTER
Roex
VaN
cK
Vv
K
s ©
8-BIT
OuTPUT
REGISTER
s O +
PR 8

Qp
QF

NOTES

. Positive Logic:
SIR=Tog+Ty+To+.. .+ T4y
Ta=C (g Iy Ig..) (Pg Py .. Ps)

2. Either Preset (active-High) or Output Enable (active-
Low) are available, but not both. The desired function is
a user programmable option.

. { denotes transition from Low to High level.

R = S = High is an illegal input condition.

. ¥=H/L/+10V

X = Don’t Care (=5.5V)

omaw

134

TRUTH TABLE (Al flip-flops)

INPUT STATE OUTPUT
OPTION REGISTER REGISTER
Vee PR O.E. CcK S R Qp Qf
H X X X H H
L X 4 L L Qp Qe
+5V L X 4 L H L L
L X 4 H L H H
L X } H H INDET. INDET.
' X X X X X H H

sifnetics
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SERIES 28
"IN DESIGNATION
PIN NO. SYMBOL NAME AND FUNCTION POLARITY
1 CK CLOCK Active-High

The clock input to the State and Output Registers. A Low-to-High transi-
tion on this line is necessary to update the contents of both registers.
2-8 l1-15 LOGIC INPUTS Active-High
[20-27] The 15 external inputs to the AND array used to program jump conditions

between machine states, as determined by a given logic sequence.
9 lo LOGIC/DIAGNOSTIC INPUT Active-High
A 16th external logic input to the AND array, as above, when exercised
with standard TTL levels. When g is held at +10V, device outputs Fq.g5
reflect the contents of State Register bits Pg.5. The contents of the
Output Register remain unaltered.

[1 0-13:' Fo-7 LOGIC/DIAGNOSTIC OUTPUTS Active-High/Low
15-18 Eight device outputs which normally reflect the contents of Output Regis- (user defined)
ter bits Qg.5, when enabled. When I is held at + 10V, Fg.5 = (Pg.5), and

Fg, 7 = Logic “I".

19 PR/OE. PRESET OR OUTPUT ENABLE INPUT
A user programmable function:

® PRESET : Active-High
Provides an asynchronous preset to logic “1” of all State and Output
Register bits. Preset overrides Clock, and when held High, clocking is
inhibited and Fg.7 are High. Normal clocking resumes with the first full
clock pulse following a High-to-Low clock transition, after Preset goes
Low. :

OUTPUT ENABLE Active-Low
Provides an output enable function to buffers Fp.7 from the Output
Register.

=
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’ROGRAMMABLE VARIABLES

The FPLS can be programmed with any clocked sequence expressed in terms of “control” variables, which are coupled to on-chip gates
and flip-flops by means of programmable connections through Ni-Cr fusible links:

() - External control inputs for state jump conditions. (Tn) - Transition "AND" terms including |, P.

(P) - Present state, prior to clock. (N) - Next state, following clock.

(C) - Complement variable for activating and generating (F) - Next logic output, following clock.

the complement of programmed jump conditions. (P/E) - Asynchronous preset, or output enable function.
TYPICAL STATE DIAGRAM © TYPICAL STATE TRANSITION
IA/FA

/'\ PRESENT STATE: P = {Pg P4 P3 P2 P1Po
2 —_
\ , (Contents of 6-bit state register prior to clock)
| STATE TRANSITION: Tp =P .|
I Control Inputs | = 115 « 114 + 113 *..... )
/
" F Next Output F = {Fy Fg F5 F4 F3 F2 F1 Fo)
Trei/Fe i
\ NEXT STATE: N ={Ns N4 N3 N2 N1 No}
3 —_—
IF/FC \ / (Contents of 6-bit state register after clock)
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FPLS LOGIC DIAGRAM
(SECTOR) .
[ 8 1L 5 ] [ 4 11 3 1L 2 1 ! ] =
00 — 00 —
o BH i 1
1" g: . Pﬁ/?
12 g: y
13 Z; P 3
e ] on
s (<> o
‘s [E}--<> ht
i 2> ®
. N
I 1
o[> e
'HM 7
18
luz@‘—«b ::
Iv3@—‘«={> 8
1c
"‘M 10
1€
,,5 1w
— 20 l
21 i
25 !
1 pra!
2 D
2 P
2 <
- 2c
o QUUUYUUY DUUUUUUY DUUUUUU0 00V0UUUY DUUUUUUD UUOTUUDD
20
- 2E S OPO
2F R P »
Py
30 s a
31 R rl—m
32 S ch
N 33 R P-;;]I
34 s Q
35 R P
36 s a P
37 R Pl—@
38 S ap_‘r’m
LJd 39 R_PI—4
— 3 s a {>-{i#] o
I8 R Pl—® E
ac S a {77
30 R PL‘. E
3€ S a [16] F2
3F R PI—@ I )
a0 s a [1s]Fa
. 4 R_PI—% 1
42 S a B
43 R PI—4 :
a4 s a {?—@%
45 R_Pl—& !
46 s a >{%e
47 (= i
48 s a P{ig+
— a9 R_Pp—
47 464544434241 40 3938373635343332 3130292827262524 2322212019181716 151413121110 9 8 766 43210 1jck
1LOGIC TERMS ~T) W DENOTES FIXED CONNECTION
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PROGRAMMABLE CONNECTIONS ( m Denotes fixed connection)

INTEGRATED FUSE LOGIC
SERIES 28

“AND” ARRAY (TYPICAL)

“OR” ARRAY (TYPICAL)

PR/0O.E. OPTION

CONNECTION CONNECTION CONNECTION
—MW—0
PR OE.
I 7
x
S — PR O.E.
)
—_—
™ -
T = | | i
: Ity {72 173
Tn
SYMBOL SYMBOL SYMBOL
— PR/OE.
I p— Tx ((J
p— Iy P E
Iy O I E 5 D_ T1+T2+T3
T Lz T3 =
Tn
PROGRAMMING LEGEND
OR PR/O.E. LINK SYMBOL

AND
‘

OR

e

CLOSED

VIRGIN DEVICE

VIRGIN (PARTIAL)

A
4>

AT

The FPLS is shipped with all internal links intact, so that a “dot” connection exists at all cross points in all arrays. For clarity,
unprogrammed arrays are initially shown blank. The desired functional logic diagram is obtained by placing “dot” connections in used
device areas where links remain intact. (Since both True and Complement input links of all AND gates are initially closed, all gates are
disabled, preventing clocking. For testing purposes, clocking can occur via a factory programmed Test Array.

SYMBOL

mfprSiatots

B{]

PROGRAMMED (TYPICAL)

m]rRalols

Sinotics

137

I "/°O'AR MEMORY




OBJECTIVE SPECIFICATION

FPLS ARCHITECTURE

The 82S104/105 Logic Sequencer is a
programmable state machine of the Mealy
type, in which the output is a function of the
present state and the present input.

With the FPLS a user can program any logic
sequence expressed as a series of jumps
between stable states, triggered by a valid
input condition (1) at clock time (t). All stable
states are arbitrarily assigned and stored in
the State Register. The logic output of the
machine is also programmable, and is
stored in the Output Register.

CLOCKED SEQUENCE

A synchronous logic sequence can be repre-
sented as a group of circles interconnected
with arrows. The circles represent stable
states, labeled with an arbitrary numerical
code (binary, hex, etc.) corresponding to
discrete states of a suitable register. The

INTEGRATED FUSE LOGIC
SERIES 28

CLOCK
1

\4
STATE
REGISTER

LPR

N
COMBIN.
LOGIC

@ = INPUT

@ = PRESENT STATE
@ = NEXT STATE
@ = NEXT OUTPUT

\4
OuTPUT

—> of
REGISTER

Lpn

Figure 1: Basic architecture of 825104/105 FPLS. |, P, N, and F are muiti-line
paths denoting groups of binary variables programmed by the user.

arrows represent state transitions, labeled
with symbols denoting the jump condition
and the required change in output. The num-
ber of states in the sequence depends on
the length and complexity of the desired
algorithm.

STATE JUMPS

The state from which a jump originates is
referred as the present state (P), and the
state to which a jump terminates is defined
as the next state (N). A state jump always
causes a change in state, but may or may
not cause a change in machine output (F).

State jumps can occur only via “transition
terms” T,,. These are logical AND functions
of the clock (t), the present state (P), and a
valid input (). Since the clock is actually
applied to the State Register, T = IeP.
When T, is “true”, a control signal is gener-
ated and used at clock time (t) to force the
contents of the State Register from (P) to
(N), and to change the contents of the Out-
put Register (if necessary). The simple
state jump below, involving 2 inputs, 1 state
bit, and 1 output bit, illustrates the equiv-
alence of discrete and programmable logic
implementations.

FPLS LOGIC STRUCTURE

The FPLS consists of programmable AND
and OR gate arrays which control the Set
and Reset inputs of a State Register, as well
as monitor its output via an internal
feedback path. The arrays also control an
independent Output Register, added to
store output commands generated during
state transitions, and to hold the output con-
stant during state sequences involving no
output changes. If desired, any number of
bits of the Output Register can be used to
extend the width of the State Register, via
external feedback.

138

11/F3
12

Figure 2: Typical state diagram. 11_3
are jump conditions which must be
satisfied before any transitions take
place. F; are changes in output trig-
gered by Iy, and stored in the Output
Register. State transitions a—~b and
c—d involve no output change.

12
13/F2

= Tp=t-1-P

Figure 3: Typical state transition be-
tween any two states of Figure 2.
The arrow connecting the two states
gives rise to a transition term Tp,. 1 is
the jump condition.

DISCRETE LOGIC

FPLS

A S Q
B
—{Rr CK @
A
S Q F

; (AB)YG/F

A

—
b—

J

%

T = ABG

Figure 4: Typical state jump from state (0) to state (1), if inputs A=B=“1". The

jump also forces F=*1", as required.
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SIMPLIFIED LOGIC DIAGRAM OF
82S104/105 FPLS.
o 1 47
»O—T—c> »
> =
, o
S &E
- -
| &
e
Ps
s
j T L
P HJ = -
I— PR/OE, o
a s
R . &
|
I | Lo -
[ !
Q s ———C ! I—p
/I\ - —.-—C D—-—4 s Q —D——Fo
ck : )_ R /I\
| 1)
|
| [
’ D oH—
1o E

Figure 5

NPUT BUFFERS

16 external inputs (I,) and 6 internal inputs
Pg), fed back from the state register, are
;ombined in the AND array through two sets
»f True/Complement (T/C) buffers. There
ire a total of 22 T/C buffers, all connected
o multi-input AND gates via fusible links
vhich are initially intact.

1o Iy s Po Py Ps
)

selective fusing of these links allows cou-
)ling either True, Complement, or Don’t Care
alues of (Im) and (Pg).

Figure 6: Typical AND gate coupled to (I) and (P) inputs. If at least one link pair
remains intact, T, is unconditionally forced Low.
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\ \

open, () is logically Don’t Care.

Mo Moo Mo

Figure 7: Choice of input polarity coupling to a typical AND gate. With both links

\
D_

“AND” ARRAY

State jumps and output changes are trig-
gered at clock time by valid transition terms
Th. These are logical AND functions of the
present state (P) and the present input (I).

The FPLS AND array contains a total of 48
AND gates. Each gate has 45 inputs—44
connected to 22 T/C input buffers, and 1
dedicated to the Complement Array. The
outputs of all AND gates are propagated
through the OR array, and used at clock time
(t) to force the contents of the State Regis-
ter from (P) to (N). They are also used to
control the Output Register, so that the
FPLS 8-bit output F; is a function of the in-
puts and present state.

o l ?

5
I

0B o

lo13P2 loP2

Tol3

Figure 8: Typical transition terms in-
volving arbitrary inputs and state
variables. All remaining gate inputs
are programmed Don’t Care. Note

“OR” ARRAY

In general, a clocked sequence will consist
of several stable states and transitions, as
determined by the complexity of the desired
algorithm. All state and output changes in
the state diagram imply changes in the con-
tents of state and output registers.

Thus, each flip-flop in both registers may
need to be conditionally set or reset several

INTEGRATED FUSE LOGI(
SERIES 28

times with T, commands. This is accorm
plished by selectively ORing through
programmable OR array all AND gate out
puts T necessary to activate the prope
flip-flop control inputs.

The FPLS OR array consists of 14 pairs ¢
OR gates, controlling the S/R inputs of 1.
state and output register stages, and a sin
gle OR gate for the Complement Array. A
gates have 48 inputs for connecting to all 4
AND gates.

COMPLEMENT ARRAY

The COMPLEMENT array provides an asyn
chronous feed back path from the OR arra’
back to the AND array.

This structure enables the FPLS to perforn
both direct and complement sequentia
state jumps with a minimum of transitio
(AND) terms.

Typically direct jumps, such as Ty and T2 il
Figure 11 require only a single AND gat(
each.

But a complement jump such as T3 generall'
requires many AND gates if implemented a:
a direct jump. However, by using the com
plement array, the logic requirements fo
this type of jump can be handled with jus
one more gate from the AND array.

J U

OuTPUT
REGISTER

D e

STATE
REGISTER

—1Q s

CK

23

that T2 output is state independent.

state and output register stages.

Figure 9: Typical OR array gating of transition terms T1,2,3 controlling arbitrary

140
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As indicated in Figure 12, the single comple-
AND ARRAY ment array gate may be used for many
states of the state diagram. This happens
because all transition terms linked to the OR
gate include the present state as a part of
their conditional logic. In any particular state

¢ only those transition terms which are a func-

tion of that state are enabled; all other terms

coupled to different states are disabled and

iﬁ::ﬁ:f:’g (j Ej E] [j ] do not influence the output of the comple-
PATH ————> ‘ ment array. As a general rule of thumb, the

complement array can be used as many
times as there are states.

o>
] >

OR ARRAY

Figure 10: The COMPLEMENT array is logically constructed from a 48-input
programmable OR gate followed by an inverter. All AND terms coupled to the OR
gate are complemented at the inverter output, and can be fed back as inputs to
the AND array.

BIPOLAR MEMORY

(A) TYPICAL STATE SEQUENCE (B) COMPLEMENT JUMP

Po

PoX PoY

____________ 17

COMPLEMENT ARRAY

TRANSITION TERMS

T1 = Pox T3 = Po(PoX + PoY)
DIRECT T3 = PolPo(X + Y)
' T2 = PoV T3 = PolPo + (X ¥ V)]
T3 =0+Po(X T Y)
T3 = Po(X+V)

COMPLEMENT { T3 = Po(X+Y) = Po(T1 F T2)

| Figure 11: (A) X and Y specify the conditional logic for direct jump transition

| terms T4 and T2. The complement jump term T3 is true only when both T4 and T2

| are false. (B) Note that the complementary logic expression for T3, Tq + Ta,
corresponds exactly to the logic structure of the complement array.
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(A) STATE DIAGRAM

(C) STATE LOGIC WITHOUT USING THE
COMPLEMENT ARRAY

8 TRANSITION TERMS USED

R v
i
ﬁUUDUUUUD%w
C.
s

(B) LOGIC DEFINITION

Td1 = lohPo
Td2 = 12Po
Te3 = (Td1 + Td2)Po = (lol1 + 12)Po

Tda = T2P3
Tde = lol1P3
Tes = (Tda + Tde)P3 = (lol1 +T2)P3

Ten = COMPLEMENT STATE TRANSITION TERM
Tdn = DIRECT STATE TRANSITION TERM

Pg = PRESENT STATE

(D) STATE LOGIC USING THE
COMPLEMENT ARRAY

>
>
-]
LCJ QOO0 YO
;

Tds

Td1 Td2 Te3 Tda Tes

6 TRANSITION TERMS USED

Figure 12: Logic reduction ;ivith the complement array. The logic state diagram in (a) includes complement jumps Tc3and Tes
defined in (b). When using the complement array a savings of 2 transition terms results, as shown in (c) and (d).

142

Sifntics



BJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 28
OGIC PROGRAMMING PRESET/O.E. OPTION - (P/E)
'e FPLS can be programmed by means of
>gic programming equipment. PR/OE. { PR/SE
lith Logic programming, the AND/OR gate ‘
put connections necessary to implement " E=1 I p=1 e
1@ desired logic function are coded directly I
om the State Diagram using the Program = =
able on the following page. %
this Table, the logic state or action of oPTIoN SOpE I oemon. Ccove
ontrol variables C, |, P, N, and F, associat- PRESET H I OE. L
d with each Transition Term Ty, is assigned
symbol which results in the proper fusing
attern of corresponding link pairs, defined
s follows:
AND” ARRAY - (1), (P)
I | |
| I |
e i,p iwp — ip e P
| | |
w —i5 | e w| e — 5 | e — 15
| | |
| I |
| I |
Tn I Tn I Tn I Tn
| | |
STATE CODE I STATE CODE I STATE CODE I STATE CODE
INACTIVE 1,2 (o] P H I ip L | DON'T CARE -_
| I
‘OR” ARRAY - (N), (F)
| |
Tn Tn I Tn I Tn
| I
n.v—v———D-—vs — o I nv-—-a_.__D_.\s — o I n,l———D—s }— Q I n,c—-——D-—-s l— o
| I
A —d R | ai R | 7 R | af R
I | |
| | |
ACTION CODE I ACTION CODE I ACTION CODE I ACTION CODE
INACTIVE 1,3 o I SET H | RESET L | NO CHANGE —_
| | |
‘COMPLEMENT ARRAY” - (C)
| | |
I
4 I : I QD I : | .
I
| I |
| I I
. I R e s
Tn I Tn I Tn I Tn
| I |
ACTION CODE ' ACTION CODE l ACTION CODE I ACTION CODE
INACTIVE 1,4 0 { GENERATE A I PROPAGATE [ ] I TRANSPARENT —
| |

IOTES

. This is the initial unprogrammed state of all link pairs. It is normally associated with all

unused (inactive) AND gates Tp

. Any gate T will be unconditionally inhibited if any one of its | or P link pairs is left intact.

3. To prevent simultaneous Set and Reset flip-flop commands, this state is not aliowed for
N and F link pairs coupled to active gates Tp (see flip-flop truth tables).
4. To prevent oscillations, this state is not allowed for C link pairs coupled to active gates

Tn.

SifnOtics
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OBJECTIVE SPECIFICATION INTEGRATED FUSE LOGI(

SERIES 28
FPLS PROGRAM TABLE (Logic)
CUSTOMER NAME THIS PORTION TO BE COMPLETED BY SIGNETICS
PURCHASE ORDER # CF (XXXX)
SIGNETICS DEVICE # CUSTOMER SYMBOLIZED PART #
TOTAL NUMBER OF PARTS DATE RECEIVED
PROGRAM TABLE # REV DATE COMMENTS
NOTES

PROGRAM TABLE ENTRIES: 1. The FPLS is shipped with all links initially intact. Thus, a background of “0" for i
Cn Im, Ps Ns, Fr P/E T Terms, and an “H" for the P/E option, exists in the table, shown BLANK instead f
GENERATE A 1P H SET H PRESET 1 H clarity.
PROPAGATE ° P L RESET L OFE 1N 2. Unused Cy,, Ip,. and Pg bits are normally programmed Don't Care (—).
L . Unused transition and output Terms can be left blank.
TRANSPARENT | — DON'T NO

- —_ 4. Letters in variable fields are used as identifiers by logic type programmers.
CARE CHANGE

w

OPTION (P/E) |
TRANSITION TERM OUTPUT TERM

INPUT VARIABLE (im) PRESENT STATE (Ps) NEXT STATE (Ns) OUTPUT FUNCTION (Fr)

Cn 1 1 1 1 1 1 ——— - —————

sla|al2)ilolo]e)7le]ls]afsl2]1]ols]ala|2]1 [0 s|alal2]1]o)7]e]s5]al3]2]1]0

z
°

olo(~v|jojun|ajwivi«lO
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OBJECTIVE SPECIFICATION

MEMORY PROGRAMMING

The FPLS can also be programmed with
Memory programming equipment, using the

diagram. The “dot” connection pattern is
then transferred to the corresponding Vari-

PRESET/O.E. OPTION - (P/E)

INTEGRATED FUSE LOGIC

SERIES 28

able-Term locations on_the Program Table
using (0) = “dot”, (1) = blank:

device logic diagram in conjunction with the
Memory Program Table on the following PR/TE. | PR/CE.
page. With Memory programming, all links at |
the AND and OR array cross-points are . | ot
treated as memory locations with row-sec- E=1 | E
tor addresses. Rows are consecutively |
scanned while each sector addresses eight = I =
Transition Terms T, simultaneously. All nec- I
essary gate connections are first translated OPTION LINK CODE | OPTION LINK CODE
from the State Diagram as “dot” connec- PRESET 000 (o] | OE 000 ]
tions at appropriate locations on the logic
“AND” ARRAY - (1), (P), [Rows 0 through 2B]
p—— (EVEN) { p— (EVEN) l —— (EVEN) l b (EVEN)
P o—;.—— (0DD) = e }— (ODD) I P o—gr—— (0DD) l L,P o—g———:—— (0DD)
Tn I Tn l Tn l Tn
SECTOR 1-6 | SECTOR 1-6 | SECTOR 1-6 | SECTOR 1-6
STATE LINK CODE ; STATE LINK CODE I STATE LINK CODE } STATE LINK CODE
ACTIVE .2 EVEN (o] w» EVEN o} I - EVEN | I DON'T CARE EVEN |
opD (o] oDD ] l oop (o] i obD ]
“OR” ARRAY - (N), (F), [Rows 2E through 49]
SECTOR 1-6 SECTOR 1-6 | SECTOR 1-6 | SECTOR 1-6
| {
(EVEN) ——1__D_. s }— Q | (EVEN) ——-—‘—D——d s ——0: (EVEN) —-—_——D— s — o I (EVEN) _D_ S — o
(0DD) —_"_D— R (0DD) —-—-—-—-D-— R ‘ (ODD) ——«P—D—- R | (0DD) —————D— R
Tn l Tn I Ta | Th
ACTION LINK CODE I ACTION LINK CODE } ACTION LINK CODE { ACTION LINK CODE
INACTIVEY.3 EVEN o I SET EVEN o I RESET EVEN ! | NO-CHANGE EVEN !
oo (o] l obD ] | oop (o] | oDD i
“COMPLEMENT ARRAY” - (C), [Rows 2C and 2D]
(2C) | (2C) | (2C) I GD I (2C)
| I |
Tn l Ta I Tn I Tn
“ ll | (20) I (2D) % (2D) ’ (2D)
SECTOR 1-6 l SECTOR 1-6 I SECTOR 1-6 l SECTOR 1-6
ACTION LINK CODE } ACTION LINK CODE I ACTION LINK CODE { ACTION LINK CODE
C 2C
INACTIVE 1,4 x ° l GENERATE x ! | PROPAGATE 2 ° l T T !
20 (o] I 20 (o] | 2D [} | 20 1

NOTES

1. This is the initial unprogrammed state of all link pairs. It is normally associated with all

unused (inactive) AND gates Tp.

2. Any gate T will be unconditionally inhibited if both even and odd links of | or P pairs are

left intact.

Sifnotics

3. To prevent simultaneous Set and Reset flip-flop commands, this state is not aliowed for
N and F link pairs coupled to active gates T (see flip-flop truth tables).

4. To prevent oscillations, this state is not allowed for C link pairs coupled to active gates
Tn.
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OBJECTIVE SPECIFICATION

FPLS PROGRAM TABLE (Memory)!.2

INTEGRATED FUSE LOGIC
SERIES 28

CUSTOMER NAME THIS PORTION TO BE COMPLETED BY SIGNETICS
PURCHASE ORDER # CF (XXXX)
SIGNETICS DEVICE # CUSTOMER SYMBOLIZED PART #
TOTAL NUMBER OF PARTS DATE RECEIVED
PROGRAM TABLE # REV DATE COMMENTS

S i ok Soara L vaRt:s SECTOR ADDRESS ATve
H 600 500 H 400 H 300 H 200 100 DATA LeveLS
B 601 501 : 401 B 301 H 201 101 'o 0 : 000 PR/OE
B 602 502 : 402 B 302 H 202 102
H 803 503 T 403 B 303 : 203 63 Y NOTES:
604 504 404 304 204 104 I 1. All HEX addresses denote programmable links at Row-
:gg 3: :g: ggg ggg :gz Sector locations (?s' shown on the FPLS' logic diagrvam
T 607 507 7 207 T 307 g 207 307 I3 Sector data specifies the programmed state of fusible
T 608 508 T 208 B 308 B 208 108 links coupling the indicated variable to designated sets
: 6809 509 H 409 : 309 : 209 109 4 of terms. These are sectioned from left to right in HIGH
B 60A 50A H 40A B 30A H 20A 10A ) and LOW groups of 4, to which HEX data is assigned in
608 508 408 308 208 108 S accordance with the definitions on page 12. The LOW
:8‘; xg :gg :g :gg :gg s group corresponds to least signifi HEX digit.
: 60E 50E : 40E : 30E : 20E 10E
B 60F 50F : 40F : 30F H 20F : 10F 7
: 610 510 H 410 T 310 H 210 g 110 | SECTOR | ApDRESS | &
B 811 511 H 411 B 311 B 211 B 111 8 DATA R TYPICAL TABLE ENTRY
: 612 512 : 412 : 312 : 212 H 112 ; 5 1 A PR 0
B 6813 513 : 413 B 313 - B 213 B 113 9 L
: 614 514 H a4 H 314 : 214 H 114 - 1
H 615 515 B 415 H 315 H 215 H 115 o0 PROGRAMMED VARIABLE.
: 616 516 B 416 B 316 : 216 : 116
B 617 517 : 417 B 317 : 217 B 117 "1 Ro%\)nsﬁggggs.
B 618 518 B 418 B 318 H 218 : 118 {
H 619 519 B 419 H 319 : 219 B 119 "12 VARIABLE fo-
B 61A 51A H 41A B 31A H 21A H 11A \ SECTOR ADDRESS.
: 618 518 B 418 B 318 : 218 : 118 13 %_) SELECTS TRANSITION
H 61C 5iC H a1c H 31C T 21C H 71C RMS 7-0.
: 61D 51D : 410 B 31D H 210 H 11D '14 (LSD) CTER DENOTING
H 61E BiE : 41E H 31E : 21E H 11E HEX CHARA
T §F BiF H 4iF T 3F H iF T TIF '15 B AN CONNECTIONS
B 620 520 : 420 B 320 H 220 H 120
H 621 521 H 421 H 321 : 221 : 21 Po T OGS
B 622 622 H 422 B 322 B 222 H 122 FROM lg TO TERMS 7-4.
: 623 523 B 433 T 323 H 273 T 23 P
B 624 524 B 424 H 324 H 224 T 124 b
; ::: ::: , ::: _ ::: :22 :2: 2 2. Since r_nemory programmers diAspIay avcominuous ad-
H 627 537 T 227 T 327 T 257 T 127 P3 dress field, 7 “empty” address fields exist between pro-
B 828 528 B 428 T 328 B 278 B 128 gram table sectors, such as (001-OFF), (14A-1FF),
H 629 H 529 H 429 H 329 H 229 : 129 Pa (24A-2FF), etc. The only entry allowed in these fields is
: 62A B 52A H 42A B 32A B 22A B 12A b “00".
: 628 : 528 : 428 : 328 : 228 : 128 i 3. Active level data for input PR/OE is assigned at ad-
: 820 : 520 : 420 : 320 : 22¢ : 126 c6 dress (000). Two data entries are allowed: (00) speci-
: 620 : 520 : 42D : 320 : 220 : 120 fied the “Preset” option, and “01" specifies the “Output
: 62E B 52E B 42E : 32E : 22E H 12E ° '
: 62F T 52F H a2F T 32F T 29F B 12F No Enable” option.
T 830 T 530 T 230 T 330 T 230 B 130 4. Even row addresses in the AND and OR arrays corre-
H 631 H 531 B 431 H 331 H 231 H 131 Ny spond to links i, p, n, .
H 632 H 532 B 432 B 332 B 232 H 132 N 5. Odd row addresses in the AND and OR arrays corre-
633 633 : 433 B 333 : 233 H 133 2 spond to links i, p. 1, .
= 834 534 : 434 : 334 : 234 : 134 N 6. Rows X2C and X2D correspond respectively to links c
: 635 636 H 435 335 : 235 : 135 3
T 836 536 T 238 336 T 336 T 36 and c of the COMPLEMENT ARRAY.
: 637 537 : 437 B 337 : 237 H 137 Nag
H 638 538 : 438 T 338 : 238 B 138
B 639 639 : 439 B 339 : 239 : 139 Ns
B 63A 53A H 43A : 33A H 23A : 13A
: 638 538 : 438 H 338 : 238 : 138 Fo
: 63C 63C : 43C : 33C H 23C B 13C
: 63D 53D : 43D : 330 H 23D H 13D Fi1
: 63E 63E B 43E : 33E : 23E H 13€
H 63F 53F : 43F H 33F T 33F : T3F F2
: 640 6540 H 440 H 340 : 240 H 140
: 641 541 H 441 B 341 : 241 H 141 Fa
: 642 542 B 442 342 B 242 H 142
: 643 643 B 443 343 : 243 H 143 Fa
: 644 544 : 444 344 : 244 B 144
H 645 545 : 445 345 H 245 H 145 Fs
: 646 546 : 446 346 : 246 H 146
: 647 547 : 447 347 H 247 : 147 Fe
H 648 : 548 H 448 : 348 H 248 H 148
: 649 i 549 g 439 g 349 T 349 : 149 F7

- -
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3JECTIVE SPECIFICATION

NX TAPE CODING (LOGIC
JRMAT)

e FPLS Program Tabie can be sent to
gnetics in ASCIl code format via airmail
ing any type of 8-level tape (paper, mylar,

fanfold, etc.), or via TWX: just dial (910)
339-9283, tell the operator to turn the paper
puncher on, and acknowledge. At the end of
transmission instruct the operator to send
tape to Signetics Order Entry.

INTEGRATED FUSE LOGIC
SERIES 28

A number of Program Tables can be sequen-
tially assembled on a continuous tape as
follows, however limit tape length to a roll of
1.75 inch inside diameter and 4.25 inch out-
side diameter.

<
N,

24" MAIN 25 sus 25 PROGRAM TABLE 25 25 PROGRAM TABLE
LEADER C/R HEADING RUBOUTS (C/R) RUBOUTS
(C/R) HEADING ( MIN) 1) MIN DATA (1) MIN MIN DATA (N)

(CTRL)R

SuB 12"
HEADING TRAILER
N) (C/R)

(CTRL)T

\
a

&=
o
=
W
€
=
s
o
&
=

The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character, whether
used or not:

1. Custcmer Name
2. Customer TWX No.
3. Date

4. Purchase Order No

5. Number of Program Tables

6. Total Number of Parts

. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry preceded by a ($)
character, whether used or not:

1. Signetics Device No. 4. Date

2. Program Table No. 5. Customer Symbolized Part No.

3. Revision 6. Number of Parts

. Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data consists of
preset/output enable option, transition term, and output term information separated by appropriate identifiers in accordance with the
following format:

START OF DATA TEXT
r- (CONTROL A OR B)

— START OF DATA FIELD

— INPUT OPTION IDENTIFIER

— INPUT OPTION DATA (H/L)

— START OF DATA FIELD

r— TRANSITION TERM IDENTIFIER
r—— 1 SPACE (MANDATORY)

TRANSITION TERM NUMBER
(2 DECIMAL DIGITS)

START OF DATA FIELD

—
PRESENT STATE IDENTIFIER

PRESENT STATE DATA (6 DIGITS, H/L/~)

START OF DATA FIELD

COMPLEMENT VARIABLE IDENTIFIER START OF DATA FIELD
NEXT STATE IDENTIFIER
XT STATE DATA

COMPLEMENT VARIABLE DATA (A/¢/ —)
START OF DATA FIELD
INPUT VARIABLE IDENTIFIER
INPUT VARIABLE DATA NE.
(16 DIGITS, H/L/—)
AL ; | e .
00 *

(6 DIGITS, H/L/—)
L lanlnlame 1 "
STX * A P/E * T C Co * | 115 a3 12111110 l9 I8 17 16 15 14 13 12 11 10 * P P5Pq P3P2P1P0 * N N5 Ng N3 N2 N1No

START OF DATA FIELD

END
NEXT OUTPUT IDENTIFIER (C%FN%& 1&?!1’

|— DATA FOR TERM NUMBER 01 l’ DATA FOR ?é.zl 2‘8(5!1 TERMS

NEXT OUTPUT DATA

(8 DIGITS, H/L/—) |— LAST TERM (47)

r 1 1
........ * T 47 * C. . .* 1. .. % N...*x F. .. ETX

r s
* F FrFeF5FaF3F2F1Fo * T 01 * C*k | ...% P...* N, ..*xF, .,
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OBJECTIVE SPECIFICATION INTEGRATED FUSE LOG

. SERIES 28
Entries for the Data Fields are determined in accordance with the following Table:
COMPLEMENT VARIABLE (C) PRESENT STATE (Pg)/INPUT (Iy) | NEXT STATE (Ns)'/ OUTPUT (Fp) OPTION (P/E)
PROPA- TRANS- — DON'T _— NO OUTPUT
GENERATE| "Gate | parent | 'mPs | ImPs | ‘cpge | NeFn | NaFn | cange | PRESET | enaBLe
A . —_ H L -_ H L —_ H L

Although the Transition Term data are shown entered in sequence, this is not necessary. It is possible to input only one Transition Term
desired. Unused Transition Terms require no entry. ETX signalling end of Program Table may occur with less than the maximum number
Transition Terms entered.

NOTES

1. Corrections to any entry can be made by backsp and rubout. H , limit con- 3. To tacilitate an orderly Teletype printout, carriage returns, line feeds, spaces, rubc
secutive rubouts to less than 25. etc., may be interspersed between data groups, but only preceding an asterisk ('

2. T-terms can be re-entered any number of times. The last entry for a particular T-term 4. C are db data fields provided that an asterisk (¥) is not us¢
will be interrupted as valid data. any Heading or Comment entry.

D. Program Table data blocks in MEMORY format are initiated with an STX character, and terminated with an ETX character.
Carriage return and line feed can be interspersed to achieve any preferred teletype printout from tape.

The body of the data consists of address/data information in accordance with the following ASCII-HEX (Space) format. Address fie
delimiters may be used to skip over “empty” sector areas:

— Start of data text (Control A or B)
— Address field identifier

Start address (4 HEX digits)
Start of data field

Sector word for HEX address (000). Sector word for HEX addre
Mandatory space. (649). End of data text
I C).
Sector words for HEX addresses (Control C)
(001-648).
— 1 — e r T L
STX $A D4gD3DaDy , WuMWL WMWL WMWL WMmWL ETX

Entries in the data field are made in groups of 8 bits. These are specified with hexadecimal characters WpW_ followed by a space f
separate sequential address entries. In each 8-bit word W) specifies the most significant 4 bits and W|_ designates the least significant
bits. :

Other ASCIHI-HEX formats (Percent, Apostrophe, Comma, etc.) are also acceptable. To insure compatibility with other formats const
Signetics or your programmer manual.

148 S{notics



JBJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 28
\BSOLUTE MAXIMUM RATINGS1 THERMAL RATINGS
RATING COM-
PARAMETER Min Max UNIT TEMPERATURE MiLI- MER-
TARY CIAL
Vce Supply voltage +7 Vdc Maximum
Vi Input voltage +5.5 Vde junction 176°C | 150°C
Vout Output voltage +5.5 Vdc Maximum
N Input currents -30 +30 mA ambient 125°C 75°C
lout Output currents +100 TA Allowable thermal
Tempera.ture range (o} rise ambient
TA Operating to junction 50°C 75°C
N82S104/105 0 +75
$825104/105 —556 +125
TsTG Storage —65 +150
)C ELECTRICAL CHARACTERISTICS N82S104/105:0° < Tp < +75°C, 4.76V < Vgog < 5.25V
$825104/105: =55°C < Tp < +125°C, 4.5V < Vo < 5.5V
. N82S104/105 $82S104/105
PARAMETER TEST CONDITIONS Min | Typ? Max Min | Typ? Max UNIT
Input voltage3 v
ViH High Vce = Max 2 2
ViL Low Vce = Min 0.85 0.8
Vic Clamp3.4 Vee = Min, iy = —18mA -08 | —-1.2 -08 | —-1.2
Output voltage Ve = Min v
VOH High (82S105)3.5 I0H = —2mA 2.4 2.4
VoL Low36 IoL = 9.6mA 0.35 | 0.45 0.35 | 0.50
Input current kA
hH High VIN = 6.5V <t 25 <t 50
i Low VIN = 0.45V -10 | —100 -10 —-150
hw Low (CK input) V|N = 0.45V -50 | —250 -50 | —350
Output current Voe = Max
loLK Leakage’ Vour = 5.5V 1 40 1 60 pA
Io(OFF)  Hi-Z state (825105)7 Vour = 5.5V 1 40 1 60 uA
Vourt = 0.45V -1 —-40 -1 -60
los Short circuit (82S5105)48 Vout = 0V —-20 -70 | —-15 -85 mA
Icc Ve supply current® Vcc = Max 120 180 120 185 mA
Capacitance’ Vce = 5.0V pF
CiN Input VIN = 2.0V 8 8
Court Output Vout = 2.0V 10 10
OTES
. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage to the device. This is a stress rating only, and functional operation of the
device of these or any other condition above those indicated in the operation of the
device specifications is not implied.
. All typical values are at Vo = 5V, Ty = 256°C.
. All voltage values are with respect to network ground terminal.
. Test one at a time.
. Measured with Vi applied to OE. and a logic high stored, or with Vi applied to PR.
. Measured with a programmed logic condition for which the output is at a low logic level,
and V_ applied to PR/O.E. Output sink current is supplied thru a resistor to Vo .
. Measured with V4 applied to PR/OE.
. Duration of short circuit should not exceed 1 second.
. lgc is measured with the PR/O.E. input grounded, all other inputs at 4.5V and the
_outputs open.
Sifnotics 149
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OBJECTIVE SPECIFICATION

AC ELECTRICAL CHARACTERISTICS R, = 4702, Ry = 1kQ, C_ = 30pF
N82S104/105: 0°C < Tp, < +75°C, 4.75V < Vgg < 5.25V
§825104/106: —66°C =< Tp =< +126°C, 4.5V < Vg =< 5.5V

INTEGRATED FUSE LOGIC
SERIES 28

P 70 FROM N82S104/105 $825104/105 UNIT
ARAMETER Min | Typ? Max Min | Typ? Max
Pulse width ns
TCKH Clock3 high CK- CK+ 30 15 15
TcKL Clock low CK+ CK- 30 16 16
TcKkP Period CK+ CK+ 90 65 65
TPRH Preset pulse PR+ PR- 25 156 16
Set up time ns
Tis1 Input CK+ Input + 60 40 40
Tis2 Input (through CK+ Input + 90 70 70
Complement array)
Tvs Power-on preset CK—- Vee+ 0 -10 10
TPRS Preset CK— PR— 0 -10 -10
Hold time ns
TH Input _ Input £ CK+ =10 0 -10
Propagation delay ns
Tcko Clock Output + CK+ 25 30 25
TOE Output enable Output— O.E.— 20 30 20
Top Output disable Output4 O.E.+ 20 30 20
TSRE State register enable? Output + lo+ 50 50
TSRD State register disable? Output + lo- 50 50
TPR Preset Output+ PR+ 25 35 50
TPPR Power-on preset Output+ vVee+ o 10 0
NOTE
1. All typical values are at Vo = 5V, Ty = 25°C.
2. Diagnostic mode only.
3. To prevent spurious clocking, clock rise time (10%-90%) < 10ns.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
INPUT PULSES
T +3.0v
+5v 90%
O—] 1o vee
| 7‘ 10%
I . f o
| ° e |58 | ety tf = |Sn8|
| out :
| ! *3ov
| [ . R2 cL 10%
O—>| s ' 20%
O—]ck  Gnp PR/OE |+—0 = T Coreanpac O —m e l l
CAPACITANCE)
J- ——5ns| ns|<—

Measurements: All circuit delays are measured at
the +1.5V level of inputs and outputs, unless other-

wise specified.
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JECTIVE SPECIFICATION INTEGRATED FUSE LOGIC
SERIES 28
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AING DIAGRAMS

SEQUENTIAL MODE

+3v
10-15 }1,5V x1.5v
ov

e Ty -—*l‘c——- Tis ~—-—>’

+3V
n-’
1.5V 1.5V 1.5v
[}

oK ov
i Tis TekH | Tekt —*]
Tckp v
— - — oH
Fo.7 1.5v 1.5v
vou
+3V
(X3 1.5\/\ 1.5V
ov

ASYNCHRONOUS PRESET

- +3v
X
lo-15 - — ov

TCKH —|<— TCKL 4—‘
S —— VoH
1.5V [.w \ 1.5V
Fo-7 VoL

TPRS

|<— Tis —»|«TCKO-»|

<« TpR>|

+3V
l \ |

1.5V 1.5v 1.5v
PR | ov

<«— TpRH —»|

POWER-ON PRESET

_/ -
vee ! ov

I<—- TPPR -ol

______ VOH
Wtsv o " EF.'H-‘]
Fo.7 | U——
| I«Tcxo»
| Tckp
7 ———— 13V
\y |
l 1.5V 1.5V 1.5V
CK e e e e o e e o e ! ov
| l——— TCKH —»|
’ Tvs ]

lo-15 - ov
Tis —->I<—— TiH —»|
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OBJECTIVE SPECIFICATION

TIMING DIAGRAMS  (Cont'd)

DIAGNOSTIC MODE

+3v

H-15

x 1.5v

ov

/

o 1.5v 15V oF
J

- TiH —>|

———————n

7- 8ov
/

+10v
A gov
\
*—

\

\
D —— A

CK
l<— Tis —— TCKH

ov

_____ - — —— ——— —— — — o —————— ——— = VOH
INTERNAL
STATE REG. Psl [Ns)
Q0-5 e o - - - ——— - ————— —— —— ———— —— ————————— — VoL
| | L‘_TS"E_’ I<—Tsﬂn—->
VoH
Fo-5 VoL

ov

MEMORY TIMING DEFINITIONS

TckH Width of input clock pulse.

TckL Interval between clock pulses.

Tckp Clock period.

Tis1 Required delay between beginning
of valid Input and positive transition
of clock.

152

Tis2

Tvs

Required delay between beginning
of valid Input and positive transition
of clock, when using optional Com-
plement Array (two passes neces-
sary through the AND array).

Required delay between Vg (after
power-on) and negative transition of

Siljantics

TPRS

TH

Tcko

ToE

Tobp

TSRE

TSRD

TPR

TPPR

TPRH

INTEGRATED FUSE LOC
SERIES 28

clock preceding first reliable clk
puise.

Required delay between negat
transition of asynchronous Pre
and negative transition of clock ¢
ceding first reliable clock pulse.

Required delay between posit
transition of clock and end of vi
Input data.

Delay between positive transitiot
clock and when Outputs beco
valid (with PR/O.E. low).

Delay between beginning of Out
Enable Low and when Outputs
come valid.

Delay between beginning of Out
Enable High and when Outputs .
in the off state.

Delay between input Ig transitior
Diagnostic mode and when the C
puts reflect the contents of
State Register.

Delay between input Ig transition
Logic mode and when the Outp
reflect the contents of the Out
Register. .

Delay between positive transitior
Preset and when Outputs beco
valid at “1”.

Delay between Vg (after pow
on) and when Outputs beco
preset at “1”.

Width of preset input pulse.



BJECTIVE SPECIFICATION

IRGIN STATE1.2,3
factory shipped virgin device contains all
sible links intact, such that:

PR/OE option is set to PR.
All T, terms are disabled.
All S/R flip-flop inputs are disabled.

Test array is programmed with standard
test pattern.

ECOMMENDED PROGRAMMING
ROCEDURE

) program the AND, OR, and Complement
rays in addition to the PR/OE option the
llowing procedure should be followed. To
aximize recovery from programming
‘rors, leave all links in unused device areas
tact.

ET-UP
srminate all device outputs with a 10kQ re-
stor to V. Set GND (pin 14) to OV.

ROGRAM PR/OE OPTION
With PR/OE (pin 19) at GND, raise Voo
to Vcep-

After tp delay pulse PR/OE to Vix for a
duration of tp.

tp delay after PR/OE has returned to
GND, lower Vg to Vv or GND.

ERIFY PR/OE OPTION
With PR/OE at GND, set VoG to Vogov-

. After a delay of tp raise PR/OE to Vix for
a minimum duration of TRs.

Return PR/OE to GND with a fall time
less than Ty.

. After tp delay, pulse PR/OE to V) for a
minimum duration of Tpg.

. After tp delay, Fo (pin 18) indicates VoH
ifthe PR option is selected and Vo if the
OE option is programmed.

)TES

All outputs will be at “1”, as preset by initial power-up
procedure.

Device can be clocked via test array function.

Test array function MUST be deleted before incorporat-
ing user program.

PROGRAM-VERIFY “AND” ARRAY

1. SET-UP:
With Vg at GND and CK at Vcky. select
the fuse to be programmed by applying
TTL voltage levels to input sets lp-5 and
I7-13 in accordance with the binary ad-
dress map on page 21. Also set ly5 =
ViH., and l14 = V|_. After tp delay raise
Ve to Veep:

2. PROGRAM CYCLE:
After a delay of tp raise l14 to V|. Pro-
ceed after another tp delay to raise CK
to Vckp. Following still another tp delay,
pulse ly5 to V) _ for a duration of t5. tp
later return CK to Vcky, and then tp after
that return l14 to V.

3. VERIFY CYCLE:
After a tp delay lower l15 to V) for a
duration of ty. At the end of ty, Fg should
indicate a level of Vo a level of VoL
indicates an unsuccessful fusing attempt.

4. NEXT VARIABLE SELECT (C,Im,Ps)
(SAME TERM Tn):
After tp delay, apply the next variable
select (C,Im,Ps) address to I7_13, then
continue with step 2. ’

5. NEXT VARIABLE SELECT (C,Im,Ps)
(DIFFERENT TERM Tn):
After tp, delay apply the next variable
select (C,Im,Ps) and term (Tn) address-
es to respectively I7_ 13 and Ig-g, then
continue to step 2.

PROGRAM-VERIFY “OR” ARRAY

1. SET-UP:

With Vg at GND and CK at Voky, select
the fuse to be programmed by applying
TTL voltage levels to input sets Ig-5 and
I7-13 in accordance with the binary ad-
dress map on page 21. Also set l14 =
ViL. and 115 = V|4. After tp delay raise
Vce to Veep:

2. PROGRAM CYCLE:

After a delay of tp raise l14 to V|H. Pro-
ceed after another tp delay to raise CK

Sifnotics

INTEGRATED FUSE LOGIC
SERIES 28

to Vokp. Following still another tp delay
pulse 45 to V) for a duration of tp. tp
later return CK to Vcky and then tp after
that return 14 to Vji..

3. VERIFY CYCLE:
After a tp delay lower l15 to V)_ for a
duration of ty. At the end of ty Fo should
indicate a level of VoH: a level of Vo
indicates an unsuccessful fusing attempt.

4. NEXT VARIABLE SELECT (C,Ns,Fn)
(SAME TERM (Tn)):
After tp delay apply the next variable se-
lect (C,Ns,Fn) address to I7_13, then
continue with step 2.

§. NEXT VARIABLE SELECT (C,Ns,Fn)
(DIFFERENT TERM (Tn)):
After tp delay apply the next variable se-
lect (C,Ns,Fn) and term (Tn) addresses
to respectively I7_ 13 and lg-g, then con-
tinue to step 2.

PROGRAM CYCLE POWER DOWN
When programming of the device is com-
plete, after tp delay set {5 to Vi, 114 to V)i
and CK to Vcy. After another tp delay re-
duce Vg to OV.
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OBJECTIVE SPECIFICATION INTEGRATED FUSE LOGI

SERIES 28
PROGRAM CYCLE ROW/COLUMN FUSE ADDRESSING
VARIABLE SELECT Table1 TRANSITION TERM SELECT Table
ROW ROW COLUMN
HEX ADDRESS SELECTED HEX ADDRESS SELECTED HEX ADDRESS
VARIABLE VARIABLE SELECTED
Hali2l41|liolelg 7 43 142 111{l10 9 18 17 Is 14 13014 1o TRANSITION TERN
o o] SET 4 0 ' lo o 0 o
N 0
0 1 U 4 1 To ) 1 1
4 2 I, o 2 2
0 2 N SET 4 3 T, 0 3 3
0 3 1 0 4 4
RESET 4 4 I
=< 0 5 5
0 4 SET 4 5 [
0 5 N2 , 0 M 6
RESET : ‘; I_S o] 7 7
3
(o] 6 SET Y 8 8
0 7 N3 4 8 1 0 9 9
RESET 4 9 [A 0 A 10
0 8 SET 4 A Ig 0 B 11
N 8
° ° 4 reser 4 B :r'::y Is 0 c 12
4 c I (o] D 13
0 A SET 4 D T o E 14
0 B OR N5 o E 5
RESET 4 E ) 1
Array g 1 o 16
(o] c SET 4 F [ ; ] ol
F
o o 0 RESET : ? % 1 2 18
(o] E SET ° 1 3 19
o F F 1 5 2 1 1 4 20
RESET 5 3 Iy 1 5 21
1 (o] E SET 5 4 lio 1 6 22
1 1 2 RESET 5 5 lio 1 7 23
5 6 Iy 1 8 24
! 2 T 5 7 T 1 9 25
! 3 3 1 A 26
RESET 5 8 [
1 4 SET 5 9 li2 1 B 27
F 1 C 28
1 5 4 RESET 5 A hia 1 D 29
5 B lia
1 6 SET 1 E 30
1 7 ] 5 g _:M 1 F 31
5 14 2 0] 32
1 8 - SET 5 E lis 2 1 33
1 9 6 RESET 5 F lis 2 2 34
6 0 Po 2 3 35
1 A SET =
. B Fs 6 1 Po 2 a4 36
RESET 6 2 P, 2 5 37
1 c Complement | . 6 3 P, 2 6 38
Array 6 4 P, 2 7 39
1 D 6 5 P, 2 8 40
2 9 41
6 6 Ps 2 A 42
Empty Address 6 7 Ps
Space 2 B 43
6 8 Py 2 C 44
6 9 P4 2 D 45
6 A Ps 2 E 46
6 B Ps 2 F 47
6 c Complement | = 3 0 48
3 F Array 3 1 49

NOTES.

1. A row address identifies a particular. variable coupled to all transition terms.

2. With a variable selected by the row address the column address further selects a
coupling fuse for each term.
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3JECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 28
t{OGRAMMING SYSTEM SPECIFICATIONS? (T = +25°C)
LIMITS
PARAMETER TEST CONDITIONS Min Typ Max UNIT

'ccp V¢ supply (program) Iccp = 550mA min 8.25 8.5 8.75 v
'ccv Vg supply (verity) Transient or steady state 4.75 5.0 6.25 v >
3CP Icc limit program Vcep = +8.560 + .25V 550 1,000 mA

Input voltage v g
"H High 2.4 5.5 o
s Low (o] 0.4 0.8

Input Current RA - E
H High VIH = +5.5V 50
L Low ViL = 0v —=500 w
Nix .~ O.E. program enable level 9.5 10 10.5 \" E
X O.E. program input current Vix = +10V 10 mA
ICKP CK supply (program)3 IcKP = 800 + 25mA 16.0 17.0 18.0 v
/ Transient or steady state =
IcKV CK supply (idle) Ickv = 1mA max 1.25 1.6 1.75 v =
CKP CK supply current limit Vekp = +17 = 1V 275 300 325 mA
v Verify time 1 us 4
‘RS Reset pulse width 1 us o
'PS Preset pulse width 1 us
p Programming pulse width 0.3 0.4 0.5 ms &
D Pulse sequence delay 10 us ]
R CK Pulse rise time 10% to 90% 10 50 us
'PVB Program-Verify time per link 0.6 ms
’nc Programming duty cycle 100 %
L Fusing attempts per link 2 cycle
/s Verify threshold* 1.4 1.6 1.6 \'
TES

These are specifi
qualified by Signetics.

Bypass Vi to GND with a 0.01uf capacitor to reduce voltage spikes.

Care should be taken to ensure that the voltage is maintained during the entire fusing
cycle. Ther ded supply is a current source clamped at the specified
voltage limit.

Vg is the sensing threshold of the FPLS output voltage for a programmed link. It
normally constitutes the reference voltag ied to a parator circuit to verify a
successful fusing attempt.

3/0.E. OPTION PROGRAM-VERIFY SEQUENCE

which a Pr must satisfy in order to be

| (PROGRAM) | (VERIFY) ’I
| I vees
l Veev
vVee
p— ov
o | to| Tes
Vix
PR/OE. Virk

m— viL

to I tp | to
| s | to

T
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OBJECTIVE SPECIFICATION INTEGRATED FUSE LOC

SERIES 28
“OR” ARRAY PROGRAM-VERIFY SEQUENCE (TYPICAL)
« v“
(T n ADDRESS) (Tn) Tn+1)
lo-s v
Vin
(C.lm,Ps ADDRESS) (C/Ng/Fn) (Ng + 1/Fn + 1)
17-12 viL
h3 — VIH
(AND/OR SELECT) viL
veee
vee —oy l -
} Tpve v
[mm—————— , ™
MODE % I (PROGRAM) | veREn) l
114 lhiledereed  ee——— - v
-] tp |— to ltb“—- —t o [e— ek
"nj -1t .

——.DI‘— IDL———.!DC—
|

l vekv

1 BT AR AR
T .
YRR R

15

(PROGRAM/VERIFY
ENABLE)

(1)
Fo

“AND” ARRAY PROGRAM-VERIFY SEQUENCE (TYPICAL)

vekv

ViH
(Tn ADDRESS) (o) (Tn+ 1)
10-5 viL
\L]
(C.M,Pg ADDRESS) (C/im/Pg) (m + 1/Pg + 1)
7.12 n
i
(AND/OR SELECT)
3 — VL
veee
vee -— Oy I
L, Teve
- — '_----—---i vin
MODE (VERIFY) ! ]
114 —t— e———————t ~ Vi
—»1 tp |a— o "D I<— o o [e— veke
TR -={ to
-1 tp | tp f—
K |—a{ D to }q— —a1 tp fo—

| ] o
s

—— Vi
H [ [l
PROGR. tv tp tv e H ] 1 ] ~»{tp
( AM/VERIFY  Z4 Tome! | O | p— —_

1
Fo

M/ MW /R N

1. (P) and (N) represent respectively a progr d and non-pr d fuse, corresponding to logic “1” or “0" output voltage levels.
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)BJECTIVE SPECIFICATION INTEGRATED FUSE LOGIC

SERIES 28
FTEST ARRAY
STATE DIAGRAM FPLS UNDER TEST
The FPLS may be subjected to AC
and DC parametric tests prior to o+sv
programming via an on chip test ar- tn/Fn >
vee
e
. . I8-15
The array consists of test transition
terms 48 and 49, factory pro- In*Fn/Fn in*Fn/Fn .
" grammed as shown below. fn == lo-7 o7 X0 Fo E
. . . CLOCK ——» | CK
Testing is accomplished by -~
clocking the FPLS and applying the n+Fn/Fn | ] w
proper input sequence to lg.7 as L oo
shown in the test circuit timing dia- -
gram.
TEST ARRAY PROGRAM (LOGIC) TN IS r [ —
TRANSITION TERM OUTPUT TERM ™ 4
INPUT VARIABLE (im) PRESENT STATE (Ps) NEXT STATE (Ns) OUTPUT FUNCTION (Fn)
NO. c |r|1|1]|1]|1]1 _—
s|a|3|2]/1]o]|9]|8[7]e|s5]af3[2][1]ofs]a]3|2]1]0 4 1lo]7|e|s]|a|3]|2]|1]0 G
48 A |H|HIH|H|H|HIH]|H|H]|HIH|H|H|H |H [H|H |H |H |H |H |H Lo jefjefejejejedejefefe]e -_—
49 | e Jujuejuejujuejujejejejefefejejefefejejejefe e H{H|{H|H]|H]H|H]|H]|H]|H[H|H H =
“ TEST CIRCUIT TIMING DIAGRAM
+5v
4.75V
vee
ov
P Tvs ~§ TCKM I Texe i
Vin
Both terms 48 and 49 must be de- o frov e o\ e
leted during user programming to T |__7
. . . N o T T
avoid interfering with the desired _.I e m—’l I‘ e '"-.l R
logic function. This is accomplished our ’ v ,_5‘,_\ * 15V ,_5v{ Vi
automatically by any Signetics’ viL
qualified programming equipment. __ITMI__ }«cho __{ }__Tcxo
3v
Fo-7 1.5v 1.5v * 1.5V
I ov
STATE _.-——.-—__.‘ [o—————- HIGH
w22 TR ,
TEST ARRAY DELETED (LOGIC) OPTION (P/E) Tw
TRANSITION TERM OUTPUT TERM
INPUT VARIABLE (Im) PRESENT STATE (Ps) NEXT STATE (Ns) OUTPUT FUNCTION (Fn)
NO. | € [t1f1[1]1f1]1 o N ~
5/a4f{3|2]|1/0]|9[8|7|6|5]|a]|3[2]|1]|0|5]|4 (3|21 ]0 s({a|3|2|1]|o|7[6[5]a]|3]2]1]0
48 — |H|H|H|H]|H|H]|H]|H|H|H]|H|HIH[H]|H|H H [H [H |H [H —|=|—=]—=]= ol ol El Bl ol Bl el B
49 o |t oo fejefjeijejue]e —|=]=1=l—1=]l=l=1=1=1=1=1=1-
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TEST ARRAY PROGRAM (MEMORY)

LOGIC
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INTEGRATED FUSE LOGIC

SERIES 28
TEST ARRAY
DELETED
TABLE vs vas
ves ves SECTOR A SECTOR A

SECTOR A SECTOR A DATA |ADDRESS| n DATA |aDDRESS| R
DATA |ADDRESS| R DATA |ADDRESS| R 0:2 | 700 0:2 | 728 R
0:2 | 700 \ 0:2 | 728 R 0:1 701 o 0:1 727 3
0:1 701 ° 0:1 727 3 0:2 702 . 0:2 728 P
0:2 | 702 \ 02 | 728 P o:1 | 703 ! o1 | 729 4
0:1 703 ! 0:1 729 4 0:2 704 . 0:2 72A P
02 | 704 | o2 | 72 | | o:1 | 706 2 o:1 | 728 N
0:1 705 2 0:1 | 728 s 0:2 | 708 . o:1 | 72¢ c®
0:2 | 706 \ LA 2T o1 | 707 3 0:3 | 720
o:1 | 707 3 0:2 | 720 0:2 | 708 . o3 | 72e [
0:2 | 708 \ o1 | 72 N o:1 | 709 ‘ 0:3 | 72F 0
0:1 709 4 0:2 | 72F ° 0:2 | 70A , 0:3 730 N
0:2 | 70A \ o:1 | 730 N 0:1 | 708 s 0:3 | 731 !
0:1 | 708 N 0:2 | 731 ! 0:2 | 7oc \ 0:3 | 732 N
0:2 | 7oc \ o:1 | 732 N o:1 | 7op ° 0:3 | 733 2
0:1 | 70D ° 0:2 | 733 2 0:2 | 70 . 0:3 | 734 N
0:2 | 70e by 0:1 734 N 0:1 70F ’ 0:3 | 738 3
0:1 | 70F 0:2 | 735 3 02 | 710 \ 0:3 | 738 N
02 | 710 \ 0:1 736 N 0:1 711 ° 0:3 | 737 4
01 | 11 ° o2 | 7a7 ‘ 022 | 712 . 0:3 | 738 N
02 | 712 \ o:1 | 738 N o:1 713 M 0:3 | 730 s
0:1 713 ° 0:2 | 739 s 02 | 714 \ 0:3 | 73a E
o2 | 714 | o | 78 | 0:1 | 718 10 0:3 | 738 °
0:1 715 10 o2 | 738 ° 0:2 | 718 \ 0:3 | 73c F
o2 | 718 | o1 | 73c e 0:1 717 " 03 | 70 | .
0:1 717 " 0:2 73D ! 0:2 718 . 0:3 73E E
o2 | 718 | o:1 | 73 c 0:1 719 12 0:3 | 73F 2
0:1 719 2 0:2 73F 2 0:2 | 71A . 0:3 740 E
o2 | TA | 0:1 740 . 0:1 718 3 0:3 | 741 3
0:1 718 3 0:2 | 741 3 02 | 71C . 0:3 742 F
o2 | 71 || o1 | 742 i 01 | 710 " 0:3 | 743 4
0:1 71D " 0:2 | 743 4 0:2 71E \ 0:3 744 E
o2 | TE | o:1 744 R 0:1 71F 16 0:3 | 748 s
o1 | 7F . 0:2 | 745 s 0:2 | 720 P 0:3 | 748 E
o2 | 120 | | 0:1 | 748 . o1 | 721 ° 0:3 | 747 °
o:1 | 721 ° 0:2 | 747 ° 0:2 | 722 R 0:3 | 748 .
0:2 722 P 0:1 748 e 0:1 723 ! 0:3 749 7
0:1 723 ! 0:2 | 749 ’ 0:2 | 724 P
0:2 724 P 0:1 725 2
0:1 726 2
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For memory type programmers, test arra
terms 48 and 49 have been mapped as th
two least significant terms in the LOW grou|
of Sector 7.

Note that addresses 74A to 7FF represer
“empty” locations for which the only leg¢
data is “0".

Since Sector 7 contains just 2 terms, th
most significant digit of Sector Data is “0'
and the least significant can only range froi
“0" to “3".



3JECTIVE SPECIFICATION

:SCRIPTION

2 825106 (Open collector outputs) and
3107 (3-state outputs) are bipolar Pro-
mmable ROM Patches organized as 48
rds by 8 bits, addressed via a 16 bit
'grammable address comparator. Each
rd can be assigned a unique address
e, Pn, within a64K(216) address range by
)gramming the comparator inputs High,
v, or Don't care via True/Complement
ut buffers.

2 contents of each word are also pro-
mmable, and are enabled to the active-
jh Patch outputs only when a pro-
mmed address is detected. which causes
Flag output to go Low. For all unpro-
mmed addresses, the device outputs
1ain High (825106) or Hi-Z (82S107) while
Flag output remains High. The Flag is
2n collector to allow wire-ANDing for
»ansion to more than 48 patch words.

2825106 and 82S107 are fully TTL com-
ible and can be programmed in the field
following the fusing procedure outlined
‘his data sheet, or by means of commer-
Ily available equipment.

th devices are available in commercial
1 military temperature ranges. For the
mmercial range (0°C to +75°C) specify
28106/107, F or N, and for the military
nperature range (-55°C to +125°C) spec-
$82S106/107, F, G, or R.

FEATURES
* Field programmable (Ni-Cr link)
® Address Inputs: 16
Data Outputs: 8
Patch Words: 48
Address access time:
$82S106/107—100ns Max
N82S106/107—70ns Max
® Power dissipation: 600mW typ
* Input loading:
$825106/107: -150uA Max
N82S106/107: -100.A Max
* Open collector Flag
¢ Output option:
82S106: Open collector
82S5107: 3-state
* Output disabled state
3-state—Hi-Z
Open collector—Hi

APPLICATIONS
ROM data modifications
Memory address trap
Digital filter
Interrupt request/vector
generator

* Data security encoder

INTEGRATED FUSE LOGIC

SERIES 28
PIN CONFIGURATION
F,G,IN.R PACKAGE*
Fe+ [1] 28] vee
w [Z] 27] e
e [3] 26] %
15 [@] 7] o
L) E 24)
13 (6] 23] 2
12 [7] 22] 13
n ] 21] e
o (2] 20) 11s
fr [0 E FLAG
Fg [11 18] Fo
rs [12] 17] ¥4
ra 13 16] F2
ano [1a mig
F = Cerdip
G = Leadless
*1 = Ceramic
N = Plastic
R = Flat pack
1tOpen or grounded during normal operation
TRUTH TABLE
? — Fo-7
A p Flag
N TN 825106 | 828107
NO 1 1 Hi-Z
YES 0 Stored Data

LOGIC DIAGRAM

ADDRESS
COMPARATOR
(Pn)

AN

(32) (16)

FELEREE]

(48)

(@8)

(8)
STORAGE

/

MATRIX Fo.7

(48 X 8)

U

sinetics

159

=
O
=
W
=
s
S
o
&
=




OBJECTIVE SPECIFICATION

FPRP LOGIC DIAGRAM

INTEGRATED FUSE LOGI
SERIES 28

(SECTOR)
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OBJECTIVE SPECIFICATION

\BSOLUTE MAXIMUM RATINGS!

INTEGRATED FUSE LOGIC
SERIES 28

THERMAL RATINGS

RATING COM-
PARAMETER T Viox UNIT TEMPERATURE MILI- | MER-
TARY CIAL
Vce Supply voltage +7 Vdc .
VIN Input voltage +5.5 Vdc Maximum o o
junction 175°C | 150°C
Vourt Output voltage +5.5 Vdc Maximum
hN Input currents -30 +30 mA . ° °
ambient 125°C 75°C
lout Output currents +100 mA
Allowable thermal
Temperature range °C rise ambient
Ta Operating - : o °
N825106/107 0 +75 to junction 50°C | 75°C
S82S106/107 -55 +125
TstG Storage -65 +150
JC ELECTRICAL CHARACTERISTICS N82S106/107:0° < Ta < +75°C, 4.75V < V¢c < 5.25V
S82S106/107: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N825106/107 $825106/107
PARAMETER TEST CONDITIONS UNIT
Min Typ2 | Max Min Typ? | Max
Input voltage? v
ViH High Vce = Max 2 2
ViL Low Vce = Min 0.85 0.8
Vic Clamp 23 Vce = Min, IIN = -18mA -0.8 -1.2 -0.8 -1.2
Output voltage Vce = Min \"
Von High (825107)24 loH = -2mA 24 2.4
VoL Low25 (Fp_7) loL = 9.6mA 0.35 0.45 0.35 0.50
Vou Low?25 (Flag) loL = 4.8mA 0.35 0.45 0.35 0.50
Input current uA
lik High VIN = 5.5V <1 25 <1 50
e Low Vin = 0.45V -10 -100 -10 -150
Output current Vce =-Max
loLk Leakage? Vout = 5.5V 1 40 1 60 uA
10(OFF) Hi-Z state (825107)6. Vourt = 5.5V 1 40 1 60 uA
Vour = 0.45V -1 -40 -1 -60
los Short circuit (825107)37 Vout = 0V -20 -70 -15 -85 mA
Icc Vcc supply current8 Vce = Max 120 170 120 180 mA
Capacitance® Vce = 5.0V pF
CiNn Input VIN = 2.0V 8 8
Cout Output Vourt = 2.0V 17 17
\C ELECTRICAL CHARACTERISTICS R1=4700, R2 = 1k}, CL = 30pF
N82S106/107: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825106/107: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V
N82S5106/107 $82S5106/107
PARAMETER TO FROM - UNIT
Min Typ Max Min Typ Max
Access time ns
Tia Address Output Input 45 70 100 100
TrL Enable Flag Input 40 55 40 80
JTES on following page
Sifnetics 161
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OBJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 28

NOTES \

1 Stresses above those listed under "Absolute Maximum Ratings” may cause 5. Measured with the Patch enabled tAN  PN! and a logic high stored.
permanent damage to the device. This is a stress rating only. and functional operation 6. Measured with a programmed logic condition for which the output under test is at
of the device of these or any other condition above those indicated in the operation of low logic level when the Patch is enabled (AN Pn'. Qutput sink currentis applied thr
the device specification 1s not implied a resistor to Vco

2. All typical values are at Vcc = 5V, Ta = 25°C. 7. Measured with the Patch disabled (An 4 Pn!

3. All voitage values are with respect to network ground terminal. 8. Duration of short circuit should not exceed 1 second

4. Test one at the time 9. I 1s measured with all inputs at 4.5V and the outputs open

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

o Vee
|
|
I Fq T’
| out |
' [
| F, f—e
O—af iy
GND FLAG F-—»

-5V

I,
— (INCLUDES

= T scope AND JIG
CAPACITANCE)

INPUT PULSES

Moasurements All circait delays are measured at the
<15V level of inputs and outputs

TIMING DIAGRAM

Fo-F7

READ CYCLE

“3.0v

I'm 1.5V AN PN X AN © PN
ov
= S

FLAG 1.5V 1.5V
== VoL
<_TFL—’I I"—TIA—’I

— VoH
= = VoL

TIMING DEFINITIONS

Tia Delay between latest Address variable
change and when Data Output be-
comes stable.

TrL Delay between latest Address variable
change and when Flag output be-
comes stable.

VIRGIN DEVICE

The 825100/101 are shipped in an unpro-

grammed state, characterized by:

1 Allinternal Ni-Cr links are intact

2 Each productterm (P-term:contains both
true and complement values of every
input variable Im (P-terms always logical-
ly “false™

3 The "OR" Matrix contains all 48-P-terms

162

4 The polarity of each outputis setto active
high (Fp function’
5. All outputs are at a low logic level

RECOMMENDED
PROGRAMMING PROCEDURE
To program each of 8 Boolean logic func-
tions of 16 true or complement variables.
including up to 48 P-terms. follow the Pro-
gram/Verify procedures for the "TAND" ma-
trix. "OR" matrix, and output polarity out-
lined below. To maximize recovery from
programming errors. leave all links in un-
used device areas intact.

SET-UP
Terminate all device outputs with a 10K
resistor to +5V. Set GND (pin 14) to OV.

sifntics



OBJECTIVE SPECIFICATION

ADDRESS COMPARATOR
Program Pn Address

Program one input at the time and one P-
term at the time. Unused comparator inputs
must be programmed as Don't Care for all
programmed P-terms.

1.

2.

5a.

5b.

5c.

6a.

6b.

6¢.

7.

8.

9.

10.

Set FE (pin 1) to VFeL, and Vcc (pin 28)
to Vccee.

Disable all device outputs by setting
Flag (pin 19) to Vin.

Disable all comparator inputs by ap-
plying Vix to inputs Ig through |1s.
Address the P-term to be programmed
(No. 0 through 47) by forcing the corre-
sponding binary code on outputs Fo
through Fs with Fg as LSB. Use stand-
ard TTL logic levels Vorr and VoLF.
If the P-term contains neither lp nor lg
(input is a Don't Care), fuse both lg and
io links by executing both steps 5b and
5¢, before continuing with step 7.

If the P-term contains lg, set to fuse the
lo link by lowering the input voltage at
lo from Vix to Vin. Execute step 6.

If the P-term contains lo, set to fuse the
lo link by lowering the input voltage at
o from Vix to VL. Execute step 6.
After tp delay, raise FE from VEgL to
VFEH.

After tp delay, pulse the Flag input
from Vin to Vix for a period tp.

After tp delay, return FE input to VFeL.
Disable programmed input by return-
ing lo to Vix.

Repeat steps 5 through 7 for all other
input variables.

Repeat steps 4 through 8 for all other
P-terms.

Remove Vix from all input variables.

VERIFY Ph ADDRESS

1.
2.
3.

Set FE to VFeL, and Vcc to Vcee.
Enable F7 output by setting Flag to Vix.
Disable all comparator inputs by apply-
ing Vix to inputs lo through I1s.
Address the P-term to be verified (No. 0
through 47) by forcing the correspond-
ing binary code on outputs Fg through
Fs.

Interrogate Input lp as follows:

A. Lower the input voltage at lo from Vix
to ViH, and sense the logic state of
output F7.

B. Lower the input voltage at io from ViH
to ViL, and sense the logic state out-
put F7.

The state of lp contained in the P-term is
determined in accordance with the follow-
ing truth table:

i | | COMPARATORINPUT STATE
0177] CONTAINED IN P-TERM
o1 -

110 0

0o |

111 0

0| 1 ,

1 1 Don’t Care

0o —

4 0 (o), (lo)

Note that 2 tests are required to uniquely
determine the state ofthe input contained in

the P-term.

6. Disable verified input by returning lo to
Vix.

7. Repeat steps 5 and 6 for all other input
variables.

8. Repeat steps 4 through 7 for all other P-
terms.

9. Remove V|x from all comparator inputs.

STORAGE MATRIX
Program Output Data

Program one output at the time for one P-
term at the time.

1.
2.
3.

Set FE to VFeL.

Disable the chip by setting Flag to Viu.
After tp delay, set Vcc to Vecs, and
inputs le through 115 to ViH, ViL, or Vix.
Address the P-term to be programmed
(No. 0 through 47) by applying the
corresponding binary code to compar-
ator inputs lpthrough Is, with lpas LSB.

sinetics

6a.

6b.

6¢c.
6d.

7.

8.

9.

INTEGRATED FUSE LOGIC
SERIES 28

To program a logic “0” at output Fp,
force Fo to Vopr.

After tp delay, raise FE (pin 1) from
VFEL to VFEH.

After tp delay, pulse the T:Eg- input
from Vin to Vix for a period tp.

After tp delay, return FE input to VFeL.
After tp delay, remove Vopr from out-
put Fo.

Repeat steps 5 and 6 for all other out-
put functions.

Repeat steps 4 through 7 for all other
P-terms.

Remove Vccs from Vee.

Verify Output Data

1.
2.
3.

4.

7.

8.

Set FE to VFEL.

Disable the chip by setting Flag to Vin.
Aftertp delay, set Vcc to Vccs, and inputs
lo through 15 to ViH, ViL, or Vix.
Address the P-term to be verified (No. 0
through 47) by applying the correspond-
ing binary code to comparator inputs lo
through Is.

. After tp delay, enable the chip by setting

Flag to ViL.

. To determine the status of each output

link in the Storage Matrix, sense the state
of outputs Fg through F7. The status of
the link is given by the following truth
table:

Fp LINK
Fused
1 Present

Repeat steps 4 through 6 for all other
P-terms.
Remove Vccs from Vec.
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OBJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 28
ADDRESS COMPARATOR PROGRAM-VERIFY SEQUENCE (TYPICAL)
Vce = Vecer
VOHF - — -
Fo-s PN ) Pt
VO L e, W 2 20 2 -
Vix v Tm = H T T T L T ————— - ————
SR | it R R, T
vouTo— [ e
7 vor U U
(VERIFY OUTPUT) Ter Ot Tps
v—. D[~ PROGRAM) (PAUSE) -
i F90% /
> r.—(VEmFV)
Z:iEBLE v;u_'E.’E: ™ Il:_‘ —————
_."D
A Vix—|— - r_I_-'l________r—"‘___’—‘_ ————— —I
vl: —|tpje—eitple—

STORAGE MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

Vees - - —— -
Vee Veer
Vin - - -
! P PN
-5 v, N _———— N -
v ~Jto—
OPF ,————
1
Four  VoH—— (©) :O; LU_ —— e e =
VorL—-
|‘c TPR Tps
P PA
Vegn— - -4PROGRAM (PAUSE)

FUSE - 90% -
ENABLE T
v 10%.4 R
FEL s hec— — ——— —

—=ftp[*— 1 (VERIFY)
le—---r—-l "'Dl'E | -
fiac Vi tp | — T
—ftple—sltple— —Vu
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JBJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 28
'ROGRAMMING SYSTEM SPECIFICATIONS? (Ta=+25°C)
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Vces Vcce supply (program/verify Iccs = 5560mA, min. 8.25 8.5 8.75 \
Storage Matrix)2 Transient or steady state
Iccs lcc limit Vces = +8.50 + .25V 550 1,000 mA
Input voltage \'
ViH High 24 5.5
ViL Low 0 04 0.8
Input current uA
liH High ViH = +5.5V 50
hie Low ViL =0V -500
Forced output voltage \
VoHF High 2.4 5.5
VoLF Low 0 0.4 0.8
Output current
loHF High VoHF = +5.5V 100 uA
loLF Low VoLr = 0V -1 mA
Vix Flag program enable level 9.5 10 10.5 Y
hix1 Input current Vix = +10V 10 mA
lix2 Flag input current Vix = +10V 10 mA
VEEH FE supply (program)3 IFeH = 300 £ 25mA, 16.0 17.0 18.0 Vv
Transient or steady state
VFEL FE supply (idle) IFEL = -1mA, max 1.25 1.5 1.75 Vv
IFEH FE supply current limit VFEH = +17 £ 1V 275 300 325 mA
Vcer Vce supply (program/verify Address lccp = 550mA, min. 4.75 5.0 5.25 \"
Comparator) Transient or steady state
lccp Icc limit Vcep = +5.0 £ .25V 550 1,000 mA
VorF Forced output (program) 9.5 10 10.5 \
lopPF Output current (program) 10 mA
TR FE pulse rise time 10% to 90% 10 50 us
tp Flag programming pulse width 0.3 0.4 05 msS
tp Pulse sequence delay 10 us
TPR Programming time 0.6 ms
TeR Programming duty cycle 50 %
Tpr + Tps
FL Fusing attempts per link 2 cycle
Vs Verify threshold4 14 15 16 Vv
OTES
These are specifications which a Programming System must satisfy in order to be 4. Vs is the sensing threshold of the FPRP output voltage for a programmed link. it

qualified by Signetics

Bypass Vcc to GND with a 0.01uf capacitor to reduce voltage spikes
Care should be taken to ensure that the voltage is maintained during the entire fusing 5. These are new limits resulting from device improvements. and which supersede. but
cycle. The recommended supply is a constant current source clamped at the specified do not obsolete the performance requirements of previously manufactured

voltage fimit

normally constitutes the reference voltage applied to a comparator circuit to verify a
successful fusing attempt

programming equipment

Sifnetics 165
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OBJECTIVE SPECIFICATION

LOGIC PROGRAMMING

The FPRP can be programmed by means of
Logic programming equipment.

With Logic programming, the AND/OR gate
input connections necessary to implement
the desired logic function are coded directly
from memory patch specifications using the
Program Table on the following page.

In this Table, the logic state of variables |
and F associated with each Patch address
Pn is assigned a symbol which results in the
proper fusing pattern of corresponding link
pairs, defined as follows:

“AND” ARRAY - (),

“OR” ARRAY -

INTEGRATED FUSE LOGIC
SERIES 28

(F)

DATA

CODE DATA CODE

-

Lo

STATE

CODE

STATE

CODE

STATE

CODE

STATE

CODE

INACTIVE 1,2

DON'T CARE

NOTES

1. Thisis theinitial unprogrammed state of all link pairs. Itis normally associated with all
unused (inactive) AND gates Pn.

2. Any gate Pn will be unconditionally inhibited if any one of its (1) link pairs is leftintact.

166 SinOtics



OBJECTIVE SPECIFICATION

FPRP PROGRAM TABLE (Logic)

THIS PORTION TO BE COMPLETED BY SIGNETICS

CF (XXXX"

CUSTOMER SYMBOLIZED PART #

DATE RECEIVED
COMMENTS

PROGRAM TABLE ENTRIES

COMPARATOR INPUT

OUTPUT FUNCTION

lm

Im Don't care Sk

.0

H

L

— (dash) A

e (period)

INTEGRATED FUSE LOGIC
SERIES 28

NOTES

1. Enter () for unused inputs of all active
P-terms.
2. Enter (A) for unused outputs of all
active P-terms.
3. Unused inputs and outputs are FPRP
terminals left floating.
. Input and output fields of inactive
P-terms can be left blank.

IS

PRODUCT TERM

p4
O

al2|l1|olale|7]s

INPUT VARIABLE
o
11

R — g

|

@1

i@~ lw = O

CUSTOMER NAME

PURCHASE ORDER =

SIGNETICS DEVICE =

TOTAL NUMBER OF PARTS

PROGRAM TABLE =

DATE

REV

S

Sinetics
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OBJECTIVE SPECIFICATION INTEGRATED FUSE LOGIC
SERIES 28
FPRP PROGRAM TABLE (Memory)1'.2
CUSTOMER NAME THIS PORTION TO BE COMPLETED BY SIGNETICS
PURCHASE ORDER # CF (XXXX)
SIGNETICS DEVICE # CUSTOMER SYMBOLIZED PART #
TOTAL NUMBER OF PARTS DATE RECEIVED
PROGRAM TABLE # REV DATE COMMENTS
Soara. Jaoomess| *Gaia e aTA DATA o VARS4
: 500 : 500 H 400 H 300 : 700 100 . TYPICAL TABLE ENTRY
601 H 501 401 301 201 101 0
802 502 402 302 H 202 B 102
603 503 %03 303 T 203 H oa ] M SECTOR | appRESS | A
604 504 404 304 H 204 H 104 DATA R
605 505 405 305 205 105 2 s T a7 0 |
608 508 408 308 208 106 .
€07 507 %07 307 207 707 '3 - 1
608 508 408 308 208 108 \ PROGRAMMED VARIABLE.
609 509 409 309 209 109 4
B0A 50A 40A 30A 20A 10A , ro%w sﬁggﬁs
608 508 408 308 208 108 5
66C 50C 20C 30C 30C oG VARIABLE lg.
600 500 400 300 200 100 's SECTOR ADDRESS.
3 S50E 40E 30E 20E 10E g SELECTS .
BOF d 40F 30F H 20F H TOF 7 AMS 7-0.
610 510 410 310 B 210 B 110 ) (LSD)
811 511 a1 311 B 211 H 111 8 ?SS&’.%‘MGSS%‘&%’E%%%
812 512 412 312 H 212 H 112 |9 FROM Io TO TERMS 3-0.
613 513 413 313 H 213 H 113 e
614 514 414 314 B 214 B 114 ) ;;5&;‘:.’}3&;%‘0‘2&';%}'{3?«
615 5§15 415 315 B 215 H 115 10 FROM 10 TO TERMS 7-4.
816 H 516 418 318 H 218 H 116
817 517 a7 37 | . 217 T 17 1
618 518 418 318 H 218 B 118 “2
619 519 419 319 H 219 . 119
Gy A A T I AL S NI MEMORY PROGRAMMING
618 618 418 318 : 218 : 118 3 The FPRP can also be programmed witt
H H H C H C N .
or : 2 : A kI : LI : e e Memory programming equipment, in con:
33 H SIE T 4E 31E 3 21E T TIE \ junction with the FPRP logic diagram. Witt
= H S H i 4 : i : i3 F': Memory programming, all links at the ANC
821 : 521 B 421 321 B 221 B 121 15 and OR array cross-points are treated as
:g: : ::; : :g; ::: : :z; : ;:: ? memory locations with row-sector address:
rery 7 554 T 254 324 T 374 g 153 ;% es. Rows are consecutively scanned while
625 : 626 : 425 325 : 225 : 125 Fs each sector addresses eight Product Terms
: o : 22 : L] LI B = : e P, simultaneously. All necessary gate con
NOTES: nections are first translated from the Ad:

1. All HEX addresses denote programmable links at Row-
Sector locations as shown on the FPRP logic diagram.
Sector data specifies the programmed state of fusible
links pling the indi d variable to d d sets
of terms. These are sectioned from left to right in HIGH
and LOW groups of 4, to which HEX data is assigned in
accordance with the definitions below. The LOW group
corresponds to feast significant HEX digit.

. Since memory prog display a i ad-
dress field, 7 “empty” address fields exist between pro-
gram table sectors, such as (000-OFF), (128-1FF),
(228-2FF), etc. The only entry allowed in these fields is
“00".

N

168

3. Even row addresses in the AND array correspond to
links 1.

4. Odd row addresses in the AND array correspond to
links i.

siotics

dress Patch table as “dot” connections a
appropriate locations on the logic diagram
The “dot” connection pattern is then trans
ferred to the corresponding Variable-Ad
dress locations on the Program Table using
(0) = “dot”, (1) = blank in a HEX format:

PROGRAMMING DEFINITIONS

LINK STATUS CODE
—4—or——| CLOSED 0
— OPEN 1




BJECTIVE SPECIFICATION

WX TAPE CODING FORMAT

e FPRP Program Table can be sent to
gnetics in ASCII code format via airmail
sing any type of 8-level tape (paper, mylar,
nfold, etc.), or via TWX: just dial (910) 339-

9283, tell the operator to turn the paper
puncher on, and acknowledge. At the end of
transmission instruct the operator to send
tape to Signetics Order Entry.

A number of Program Tables can be se-

INTEGRATED FUSE LOGIC
SERIES 28

quentially assembled on a continuous tape
as follows, however limit tape lengthto a roll
of 1.75 inch inside diameter, and 4.25 inch
outside diameter:

A ] E N P25 | sus 25 : | 25 | sus : 25 ——: : :T 12 17
| LEADER : g 'H&D'mm: (C/R) | HEADING | RUBOUTS Ipﬂogz::‘(:;““ﬂ (C/R) | HEADING | RUBOUTS IPROSIT::\A(L?BLE[ g ‘TRAILER‘(
I (CR) MIN 1 MIN MIN, N MIN. ©/m) I

NP e 1 L : ! SRS O S

\. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character,

whether used or not:

1. Customer Name

4. Purchase Order No.

2. Customer TWX No.

3. Date

5. Number of Program Tables

6. Total Number of Parts

i. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry
preceded by a ($) character, whether used or not:

1. Signetics Device No.

4. Date

2. Program Table No.

6. Number of Parts

5. Customer Symbolized Part No.

3. Revision

5. Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data
consists of Output Active Level, Product Term, and Output Function information separated by appropriate identifiers in

accordance with the following format:

START OF DATA TEXT
(CONTROL A or B)
START OF DATA

START OF DATA FIELD
PRODUCT TERM IDENTIFIER
1 SPACE (MANDATORY)

END OF DATA TEXT

FIELD PRODUCT TERM NUMBER START OF DATA FIELD
TROL C
ACTIVE LEVEL (2 DECIMAL DIGITS) (GONTRO! )
IDENTIFIER  START OF DATA FIELD OUTPUT FUNCTION IDENTIFIER
ACTIVE LEVEL DATA COMPARATOR INPUT IDENTIFIER OUTPUT FUNCTION DATA INPUT AND OUTPUT DATA FOR
(8 DIGITS) COMPARATOR INPUT DATA (8 DIGITS, A/e) ALL PRODUCT TERMS USED
(16 DIGITS, H/L/-) | 1
L \ r ———— —_————— —
TX YA HHHHHHHH *P 00" |15|14|,3||2|“|10| lglilglslalalalile” F FiFgFsF4FaFF Fo* P o1 ..... * F... * P Fo ETX
NOTES
COMPARATOR INPUT OUTPUT FUNCTION 1. Enter (-) for unused inputs of ail active P-terms.
— N o o 2. Enter (A) for unused outputs of all active P-terms.
Im Im Don’t care 1 0 3 Unused inputs and outputs are FPRP terminals
N left floating.
H L —I(dash) A e (period)

Ithough the Product Term data are shown entered in sequence, this is not necessary. It is possible to input only one Product Term, if
esired. Unused Product Terms require no entry. ETX signalling end of Program Table may occur with less than the maximum number of

'roduct Terms entered.

OTES

Corrections to any entry can be made by backspace and rubout. However, limit consecutive rubouts

to less than 25

Terms can be re-entered any number of times The last entry for a particular P-Term will be

interpreted as valid data

To facilitate an orderly Teletype print out. carriage returns. line feeds. spaces, rubouts etc. may be
interspersed between data groups. but only preceding an asterisk("}
Comments are allowed between data fields. provided that an asterisk (*!is not used in any Heading or

Comment entry
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OBJECTIVE SPECIFICATION INTEGRATED FUSE LOGIC
SERIES 28

]
D. Program Table data blocks in MEMORY format are initiated with an STX character, and terminated with an ETX character.

Carriage return and line feed can be interspersed to achieve any preferred teletype printout from tape.

The body of the data consists of address/data information in accordance with the following ASCII-HEX (Space) format. Address fiel
delimiters may be used to skip over “empty” sector areas:

—— Start of data text (Control A or B)

— Address field identifier

Start address (4 HEX digits)
Start of data field

[—- Sector word for HEX address (000) ‘ Sector word for HEX addre:
Mandatory space. 627). End of data text
(Control C).
Sector words for HEX addresses
(001-626).
i 1 r T I T !
STX $A D4gD3D2D; |, WmW_ WmWL WMW m e e e WMmWL ETX

Entries in the data field are made in groups of 8 bits. These are specified with hexadecimal characters WyW__ followed by a space t
separate sequential address entries. In each 8-bit word W) specifies the most significant 4 bits and W|_ designates the least significant «
bits.

Other ASCII-HEX formats (Percent, Apostrophe, Comma, etc.) are also acceptable. To insure compatibility with other formats consul
Signetics or your programmer manual.

170 Sifnotics



OBJECTIVE SPECIFICATION

TYPICAL APPLICATION

INTEGRATED FUSE LOGIC
SERIES 28

- 8
[T R ZRSS—
‘i FPRP
- lo-11 (82s107) PATCH SPECIFICATIONS
At b ADDRESS NEW DATA
vee 750 A9
SFE 7F
0A4
0AS
B4
4KX8 ROM/PROM ce 0A6
0A7
3-ST
Ag-1q (3-STATE)
Do-
12 0-7
Ao
ADDRESS
Dout
FPRP PROGRAM TABLE
PRODUCT TERM ACTIVE LEVEL
e ~ T =T =
INPUT COMPARATOR INPUT HIHIHIH [ HIHIH]H g:;‘:u‘r
ADDRESS wo. | 71777717707 - OUTPUT FUNCTION _
. e e e e — ] - S —
slalalel ol salrels[als 2] 7 eTsTalals 0
750 o |~ —-|—-[—=fcfulnulnufcefn]le]luwloefe] o] Aloelaflelalele]a A9
SFE 1 === =]clwulofnlnufu]wlululnlnlr elalalalalalala 7F
OA4-OA7 2 | =] —=1=f—=fJcfoefcfuefmfefn]ejon]-1- alelalalelale]e B84
10 | [
[ ASSIGNMENT | UNUSED 1 An; A, 1 o, Da_j
Since Patch inputs I, 5 are unused. they are programmed Don't Care (-). and left open in the circuit

Note however that I, and |, are programmed as () in P-term 2 because they define an address block of 4

memory locations

EXPANSION

SYSTEM ADDRESS BUS

745138
Ag.13
A12-13 1

Ao-11

ENy ENp

i

vee

Ap-11

(o] Q

CEq CEq
aKx8 4KX8
ROM, ROM4
Do Do
Y's V]

DATA BUS

When more than 48 memory locations need to be patched. several devices

can be paralleled by wire-ANDing the Flag outputs

S{fnotics
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 82S 150 and the 825151 are single level

logic elements, consisting of 12 AND gates
with fusible link connections for program-
ming 1/0 polarity, |/0 direction and output
enable control.

All gates are linked to 6 inputs (I) and 12
bidirectional 170 lines (B). These yield vari-
able I/0 gate configurations via 3 direction
control gates (D), ranging from 18 inputs to
12 outputs.

On chip T/C buffers couple either True (I, B)
or Complement (I, B) input polarities to each
AND gate. The polarity of all gate out-
puts is individually programmable through a
set of EX-OR gates for implementing AND/
NAND logic functions. Alternately, if de-
sired, OR/NOR logic functions can also be
realized by programming for each gate the
complement of its inputs and output
(DeMorgan’s Theorem).

The 82S150 and the 82S151 are field
programmable, enabling the user to quickly
generate custom patterns using standard
programming equipment.

Both devices are available in a 20-pin slim
line package. For the commercial tempera-
ture range (0°C to +75°C) specify
N82S150/151 N or F. For the military tem-
perature range (—55°C to +125°C) specify
$82S150/ 151 F only.

FUNCTIONAL DIAGRAM

FEATURES
Field Programmable (Ni-Cr link)
6 inputs
12 AND gates
12 bidirectional 1/0 lines
Active high or low outputs
Programmable output enable
Power dissipation: 650mW (typ)
1/0 propagation delay: 30ns (max)
Input loading
N82S150/151: —100uA (max)
$825150/151: —150uA (max)
e Output options
82S150: open collector
82S151: tri-state
e TTL compatible

APPLICATIONS

e Random gating functions
e Address decoding

e Code detectors

e Memory mapped 170

e Fault monitors

e |1/0 port decoders

®
by

NOTES:
1. W Denotes fixed connection
2. All Ni-Cr links are initially intact.

im,

INTEGRATED FUSE LOGIC
SERIES 20

PIN CONFIGURATION

F = Ceramic
N = Plastic

LOGIC FUNCTIONS

Typical Gate Functions:
At L = Open
X=AeBeCe .. ..

At L = Closed
X=AeBeCe .. ..
X=A+B+C+.....

NOTES:

1. For each of the 12 outputs, either function X (ac-
tive-high) or X (active-low) is available, but not
both. The desired output polarity is programmed via
link (L).

2. X, A, B, C, etc. are user defined connections to
fixed inputs (1) and bidirectional pins (B).

172
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INTEGRATED FUSE LOGIC

PGA LOGIC DIAGRAM e
BASRERRAIRAN
(VARVER VARV VERVEARVIRY
lobiit
A rox T
| | 5] 80
e
—{&]e2

o

11|84

12] 85

13] 86

14]87

15]| 83

16] 89

17]810

W OENOTES FIXED CONNECTION
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OBJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIt

SERIES 20
ABSOLUTE MAXIMUM RATINGS THERMAL RATINGS
RATING Mili- |Commer
PARAMETER Min Max UNIT TEMPERATURE tary [cial
Maximum junction 176°C| 1560°C
Vce Supply voltage +7 Vde Maximum ambient 126°C| 75°C
VIN Input voltage +56.5 Vdc All ble th | ri
Vourt Output voltage +5.5 Vde c:'va © thermal rise 0°C 75°C
N Input currents -30 +30 mA ambient to junction 5
lout Output currents +100 mA
Temperature range C°
TA Operating
N82S150/151 0o +75
$828150/151 —55 +125
TsSTG Storage -65 +150
DC ELECTRICAL CHACTERISTICS N82S150/161: 0°C— Ta < +75°C, 4.76 < Vgg < 6.25V
$825150/151: —55°C < Ta < +125°C, 4.5V < Voc =< 5.5V
N82S150/151 $82150/151
PARAMETER TEST CONDITION Min | Typ? Max Min | Typ? Max UNIT
Input voltage® v
ViL Low Vce = Min .85 .80
ViH High Vcc = Max 2.0 2.0
Vic Clamp3.4 Vce = Min, lin = —18mA .8 -1.2 8 -1.2
Output voltage Vcg = Min '
VoL Low3.8 loL = 10mA .5
VoL Low?5 loL = 10mA .5
VoH High3.6 IoH = —2mA 24 24
Input Current kA
L Low VIN = 0.45V -100 —150
[T¥] High VIN = 5.5V 40 50
Output Current Vcc = max
loLK Leakage (82S150) Vout = 6.5V 40 60 uA
Io(OFF) Hi-Z state (825151) Vout = 5.5V 40 60 uA
Vour = .45V —40 —60
los Short circuit (825151)4.6.7 Vourt = 0V —-20 —-70 -15 -85 mA
Icc Ve supply current® Vce = max 130 165 130 165 mA
Capacitance Vece = 5V pF
CiN Input VIN = 2.0V 8 8
Cg 110 vg = 2.0V 15 15
AC ELECTRICAL CHACTERISTICS R; = 4700, Ry = 1KQ
N825150/151: 0°C < Ta < +75°C, 4.75V < Voo < 5.25V
§8285150/151: —55°C < Ta < +125°C, 4.5V < Vgg < 5.5V
TEST N82S150/151 $825150/ 151
PARAMETER TO FROM CONDITIONS Min | Typ? | Max Min | Typ2? | Max UNIT
TpD Progagation delay | Output+ Input + CL = 30pF 25 30 25 ns
ToE Output enable Output— Input + 20 25 25 ns
Top Output disable® Output+ Input+ CL = 5pF 20 25 25
NOTES
1. Stresses above those listed under “Absolute Maximum Ratings"” may cause permanent 6.
damage to the device. This is a stress rating only, and functional operation of the 7. Duration of short circuit should not exceed 1 second.
device of these or any other condition above those indicated in the operation of l[\e 8

device specifications is not implied.

oa 0N
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. All voltage values are with p
. Test one at a time.

. All typical values are at Vo = 6V, T = 26°C

to k ground

Sifnetics

9. Measured at Vy = Vg + 0.5V.
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TIMING DIAGRAM

INTEGRATED FUSE LOGIC
SERIES 20

FTEST LOAD CIRCUIT
? vee
+5v
0—:-—’ l?
rol ov e
e our i
O—'—b Bw E
1 8z >
o——s 8x
GND
=

+3v
X1.SV 1.5V

R2

=

OE

FIMING DEFINITIONS
'PD Propagation delay between input
and output.

rob Delay between input change and
when output is off (Hi-Z or High).

OE Delay between input change and
when output reflects specified
output level.

VOLTAGE WAVEFORM

INPUT PULSES

10%

Measurements: All circuit delays are measured at the
+ 1.5V level of inputs and outputs, unless otherwise
specified.

BIPOAR MEMORY
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OBJECTIVE SPECIFICATION INTEGRATED FUSE LOGIC

gram Table on the following page.

In this Table the logic state or action of
variables | and B associated with each gate
Gn, Dn is assigned a symbol which resultsin  EX-OR ARRAY —(B)
the proper fusing pattern of corresponding
links defined as follows:

SERIES 20

LOGIC PROGRAMMING 1/0 DIRECTION —(B)
In a virgin device all Ni-Cr links are intact. ‘I
The FPLA can be programmed by means of
Logic programming equipment. o ' o
With Logic programming, the AND/EX-OR B B I B B
gate input connections necessary to imple- I
ment the desired logic function are coded DIRECTION CODE ' DIRECTION CODE
directly from logic equations using the Pro- /0 A | OUTPUT °

|

]

ol
[~}

[ >—- [ >—-

ACTIVE LEVEL CODE
HIGH H

ACTIVE LEVEL CODE
Low L

M U ——
'

“AND” ARRAY —(1,B)
b— 1B
1,8 5»— iB

JR IS N T I

G D 3 D G, D
STATE CODE STATE CODE STATE CODE STATE CODE
INACTIVE o 18 H iB L DON'T CARE -

e
-G

NOTES

1. This is the initial unprogrammed state of all link pairs. It is normally associated with all
unused (inactive) AND gates Gn, Dn.

2. Any gate Gn, Dn will be unconditionally inhibited if any one of its (I, B) link pairs is left intact.
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BJECTIVE SPECIFICATION
PGA PROGRAM TABLE (Logic)

INTEGRATED FUSE LOGIC
SERIES 20

PROGRAM TABLE ENTRIES:

INACTIVE

°

G (or B)

G (or B)

=z

T
ih8 HIGH | H

VO A

i,8 L Low ! L

(POL.)

Don't Care -

(DiR.)

NOTES:

1. The FPGA is shipped with all links initially intact. Thus a back-
ground of “O” for all Gates, an “A" for Direction, and “L" for Output
Polarity exists in the table, shown BLANK for clarity.

. Unused Iy, and B, bits are normally programmed Don’t Care (—).

. Unused Gates can be left blank.

. Disregard Polarity for Gates used only as inputs.

A WN

b e e s o —

0]
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I
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I
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 82S152 and 82S 153 are two-level logic
elements, consisting of 32 AND gates and
10 OR gates with fusible link connections for
programming |/ O polarity and direction.

All AND gates are linked to 8 inputs (I) and
10 bidirectional 1/0 lines (B). These yield
variable |/0O gate configurations via 10 di-
rection control gates (D), ranging from 18
inputs to 10 outputs.

On chip T/C buffers couple either True (I, B)
or Complement (i, B) input polarities to all
AND gates, whose outputs can be optionally
linked to all OR gates. Their output polarity,
in turn, is individually programmable through
a set of EX-OR gates for inplementing AND-
OR or AND-NOR logic functions.

The 825152 and the 82S153 are field
programmable, enabling the user to quickly
generate custom patterns using standard
programming equipment.

Both devices are available in a 20 pin slim
line package. For the commercial tempera-
ture range (0°C to +756°C) specify
N82S152/153 N or F. For the military tem-
perature range (—55°C to +125°C) specify
$82S152/ 153 F only.

FUNCTIONAL DIAGRAM

FEATURES

Field programmable (Ni-Cr links)
8 inputs

32 AND gates

10 OR gates

10 bidirectional 1/0 lines
Active high or low outputs
170 propagation delay:
N82S152/153: 40ns (max)
$82S152/153: ns (max)

* Input loading

N82S152/153: —100A (max)
$825152/153: —150A (max)
Power dissipation:

650mW (typ)

Output options:

82S152: open collector
82S153: tri-state

e TTL compatible

APPLICATIONS
Random logic

Code converters
Fault detectors
Function generators
Address mapping
Multiplexing

INTEGRATED FUSE LOGK

SERIES 20
PIN CONFIGURATION
1o [} -~ [20] vec
1 2] [19] 89
12 [3] E] Bg
1 [4] [17] 57
la E :@ Be
s [€] 5] o5
s [7] [14] 84
17 [3] [13] 83
8o [7] [72] 5,
ano [10 E] By
F = Cerdip
N = Plastic

LOGIC FUNCTION |

P31 Po

NOTES
1. # Denotes fixed connection
2. Al Ni-Cr links are initially intact.

Bg

Typical product_term:
Ph=AeBeCeDe
Typical logic function:

At L = Closed
X=PO+P1+P2....
At L = Open

X=PO+P1+P2+. .
X=P0 e PileP2....

NOTES

1. For each of the 10 outputs, either function X (active
high) or X (active low) is available, but not both. The
desired output polarity is programmed via link (L).

2. X, A, B, C, etc. are user defined connections to
fixed inputs (1) and bidirectional pins (B).

178

sifjnetics



OBJECTIVE SPECIFICATION

FPLA LOGIC DIAGRAM

INTEGRATED FUSE LOGIC
SERIES 20

(LOGIC TERMS —P)

31302928 27262524 2322212019 181716 151413121110 9 8 76543210

(CONTROL TERMS)

Dg Dg D7 Dg D5 D4 D3Dy D10

. e —

. s

. o

i -

i ol

. o

’ ol

i o

. iy

c;qbcptuc;gwdp DOVUD00Y U0 elelely L SOUUOY Dixf t;ooé:;:oqnﬂ:
D—r 19] 89
D 18] 88
D—p > 17) 87
D—D D> 16] 86
D—p— {5 o
DD > 7] e
D 1L > 13] B3
D—y; AL e
D—p > 1] &
D—p P! 5] &
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OBJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 20
ABSOLUTE MAXIMUM RATINGS 1 THERMAL RATINGS
RATING Mill- | Commer-
PARAMETER Min Max UNIT TEMPERATURE tary |cial
Maximum junction 176°C| 150°C
Vee Supply voltage +7 vde Maximum ambient 126°C| 75°C
VIN Input voltage +5.5 Vdc ble th 1
Vour Output voltage +5.5 Vde Alk;wa ° t. erma rise °c 75°C
N Input currents =30 +30 mA ambient to junction 50
lout Output currents +100 mA
Temperature range Cc°
TA Operating
N82S1562/1563 0 +75
$82S152/163 -55 +125
TSTG Storage -85 +150
DC ELECTRICAL CHARACTERISTICS N825152/153:0°C < Tp < +75°C, 4.756 < Vgg =< 5.25V
$825152/1563: —66°C < Tp < +125°C, 4.5V < V¢ < 5.5V
N82S152/153 $825152/153
PARAMETER TEST CONDITION Min | Typ? Max Min | Typ? Max UNIT
Input voltage3 v
ViL Low Vgce = min .85 .80
ViH High Vce = max 2.0 2.0
Vic Clamp?34 Vee = min, lin = —18mA .8 -1.2 8 -1.2
Output voltage Vgoe = min v
VoL Low35 loL = 10mA 5
VoL Low35- loL = 10mA 5
VoH High3.6 IoH = —2mA 24 2.4
Input current HA
TN Low VIN = 0.45V -100 -150
9] High VIN = 5.5V 40 50
Output current Vce = max
loLK Leakage (82S152) Vour = 5.5V 40 60 pA
lo(OFF) Hi-Z state (82S153) Vour = 5.5V 40 60 pA
) Vour = .45V —40 —60
los Short circuit (82S153)48.7 Vout = 0V -20 -70 | —15 -85 mA
Icc Ve supply current® Vce = max 130 165 130 165 mA
Capacitance Vge = 5V pF
CIN Input VIN = 2.0V 8 8
Cp 170 Vg = 2.0V 15 15
AC ELECTRICAL CHACTERISTICS Ry = 4700, Ry = 1KQ
N825162/163: 0° C < Ta < +75°C, 4.75V < Vg < 5.25V
$825162/153: —55°C < Ta < +126°C, 4.5V < Vgg =< 6.5V
) TEST N82S150/151 $828150/151
PARAMETER To FROM | CONDITIONS | Min | Typ | Max | Min | Typ | Max | UNIT
TpD Progagation delay | Output+ Input + CL = 30pF 25 30 25 ns
Toe Output enable Output— Input + 20 25 25 ns
Top Output disable® Output+ Input + CL = 5pF 20 25 25
NOTES
1. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent 6. Measured with + 10V applied to lg.7. Output sink current is supplied thru a resistor to
damage to the device. This is a stress rating only, and functional operation of the Vee

device of these or any other condition above those indicated in the operation of the

device specifications is not implied.

[ N~
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. All typical values are at Vo = 6V, Ty = 26°C
. All voltage values are with respect to network ground terminal.
. Test one at a time.

. Measured with + 10V applied to I5.

® ~

. Duration of short circuit should not exceed 1 second.
. Icc is measured with Ig.7 and Bq.g at 4.5V.

9. Measured at V1 = Vg + 0.5V.
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INTEGRATED FUSE LOGIC

SERIES 20
FEST LOAD CIRCUIT TIMING DIAGRAM
Qee
+sv
O——>1 b o +3v
I B 5V 5V
ak - X X N
: | By p——>
o——in7 our |
o B ! € — == VOH
! v o . R2 INCLUDES SCOPE 8 X.sv %., \Qv
o——»{Bx e c‘rmgtm J Vo
- <—-1p°->l l—Top
GND Toe
=
VOLTAGE WAVEFORM
MIMING DEFINITIONS
PD Propagation delay between input INPUT PULSES
and output.
‘ob Delay between input change and
when output is off (Hi-Z or High).
‘OE Delay between input change and

when output reflects specified
output level.

SifnDtics

Measurements: All circuit delays are measured at the
+1.5V level of inputs and outputs unless otherwise
specified.
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OBJECTIVE SPECIFICATION

LOGIC PROGRAMMING
The FPLA can be programmed by means of
Logic programming equipment.

With Logic programming, the AND/OR/EX-
OR gate input connections necessary to im-
plement the desired logic function are
coded directly from logic equations using
the Program Table on the following page.

In this Table the logic state or action of
variables |, P, and B associated with each
Sum Term S is assigned a symbol which
results in the proper fusing pattern of corre-
sponding link pairs, defined as follows:

“AND” ARRAY - (1,B)

EX-OR ARRAY - (B)

INTEGRATED FUSE LOGIC

SERIES 20

—-

ACTIVE LEVEL cobE
HIGH H

—o-

ACTIVE LEVEL

Low

NOTES

1. This is the initial unprogrammed state of all link pairs. It is normally associated with all

unused (inactive) AND gates Py, D,.

2. Any gate Py, Dy, will be unconditionally inhibited if any one of its (I, B) link pairs is left intact.

182

| I
— 1,8 | — 1,8 ! ‘ — 1,8 { — 1,8
wod o i Lot T | wed > b | e >
. | I ,
| [
. ! |
‘s 0 i s, i s { Y
STATE [ CODE | STATE CODE [ STATE CODE
INACTIVE 1,2 ° o H 1, L | DON'T CARE -
|
“OR” ARRAY - (B)
3
Sor B) 8(or B)
_ |
P STATUS COooE | CODE
ACTIVE A .
|



OBJECTIVE SPECIFICATION INTEGRATED FUSE LOGIC
SERIES 20

FPLA PROGRAM TABLE (Logic)

PROGRAM TABLE ENTRIES:

1, 8()
INACTIVE
Im: Bn
im, Bn
Don't Care

(AND)

NOTES

1. The FPLA is shipped with all links initially intact. Thua a background of “O" for
all Terms, and "H" for output polarity exists in the table, shown BLANK for
clarity.

. Unused |y and B, bits in the AND array are normally programmed Don't
Care (-).

3. Unused product terma can be left blank,

-

8(0) 8(0)
ACTIVE A HGH | W
INACTIVE | @ ow | L

(OR) (POL.)

T

rix

-

POLARITY

| I I O I B |
AND OR

| B(1) 8(0)
7iels]ala]al1]o]oela)7[e]s]alala]1]o olal7]e|[s]afa|[2]1]0

S
~
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 825154/ 155/ 1566/ 157/ 158/ 159 are Open
Collector and Tri-state registered logic ele-
ments combining AND/OR gate arrays with
clocked J/K flip-flops, optionally convertible to
D-type via a “foldback” inverting buffer. They all
have similar organization, featuring respective-
ly 4, 6, or 8 registered 1/ O outputs (F), in con-
junction with 8, 6, or 4 bidirectional 1/0 lines
(B). These yield variable |/O gate and register
configurations via control gates (D, L) ranging
from 16 inputs to 12 outputs.

The AND/OR arrays consist of 32 AND gates
and 21 OR gates with fusible link connections
for programming 1/O polarity and direction. All
AND gates are linked to 4 inputs (),
bidirectional /O lines (B), internal flip-flop out-
puts (Q), and Complement Array output (C). The
Complement Array consists of a NOR gate op-
tionally linked to all AND gates for generating
and propagating complementary AND terms.

On chip T/C buffers couple either True (I, B, Q)
or Complement (i, B, Q, C) input polarities to all
AND gates, whose outputs can be optionally
linked to all OR gates. One group of OR gates
drives bidirectional 1/0 lines (B), whose output
polarity is individually programmable thru a set
of EX-OR gates for implementing AND-OR or
AND-NOR logic functions. Another group drives
the J-K inputs of all flip-flops, as well as asyn-
chronous Preset and Reset lines (P, R), (except
the 825158/ 159, where AND functions are pro-
vided).

All flip-flops are positive edge trigger and can
be used as input, output, or 1/0O (for interfacing
with a bidirectional data bus) in conjunction with
load control gates (L), steering input (l) and
programmable output select lines (E).

The 82SXXX are field programmable, enabling
the user to quickly generate custom patterns
using standard programming equipment.

All devices are available in a 20-pin, slim line
package. For the commercial temperature
range (0°C to +75°C) specify N82SXXX N or F.
For the military temperature range (—55°C to
+125°C) specify S82SXXX F only.

FLIP-FLOP TRUTH TABLE

Vec [OE |LCKP R J K

} L |X X X L X X| H
L [x x HLXX[|H L
L X X L HXX|L H
L Ly LLLL]AQ [¢]

+5 | L L § L LLH|L H
L Ly LLHL|H L
L |L}yLLHH[T | AQ
H |[H § L L LH[L H*
H |H4 LLHL|H|L

NOTES

1. Positive Logic:

JK=To+ Ty 4T .. Ta7
Tp=Cellgelyely...)e(QpeQy...)e(ByeB e )

. { denotes transition from Low to High levei.

3. X = Don't Care

4. * = Forced at |/0 pin to load J/K fiip-flop when L is
enabled via steering input(s) |,B.

6. AtP = R = H, Q = H. The tinal state of Q depends on
which is released first.

n
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INTEGRATED FUSE LOGIC

SERIES 20
FEATURES PIN CONFIGURATION
e Field programmable (NI-Cr link)
® 4 Inputs 82S154/155
e 32 AND gates _— =1
* 21 OR gates . E % o
e Bidirectional /0 lines: e 5] 0
82S154/155—8 » (] 5 -
82S156/157—6
825158/159—4 = ] r2
* Bidirectional Registers: %o [€] B
825154/155—4 = [ ] ro
825156/157—6 e ] 1] o5
825158/159—8 o [5] [12] e
* J/K, T, or D-type flip-flops ano [i0 mps
e Asynchronous Preset/Reset
e Complement Array 825156/157
e Active high or low outputs
e Programmable O.E. control o [ ] veo
o Positive edge trigger clock o 2] 121 85
e Power-on preset to all “1” " 5] 5] *s
e Clock frequency: = [2] % Fa
N82SXXX: 15 MHz (max) s (5] 5] £a
$82SXXX:  MHz (max) % [€] 5] r2
e Input loading: 81 [7] ] F1
N82SXXX: —100uA (max) 82 [¥] 3] Fo
S82SXXX: —150uA (max) 8 [ [37] 8
e Power dissipation: 650mW (typ) anp 10 1] GE.
e Output options:
825154/6/8: Open 825158/159
Collector [ v
TTLc ";28155/ 7/9: Tri-state o E Ij91 :C
. ompatible (] o
APPLICATIONS 2 [@] [17] s
¢ Random sequential logic 13 [5] 16) Fa
e Synchronous up/down counters 5o [6] EFJ
® Shift registers B1[7] T3] F2
* Bidirectional data butfers 82 [5] B
* Timing function generators 83 9] 2] o
e System controlliers/synchronizers F = Cerdip N0 [10] 71] OF.
® Priority encoder/registers N = Plastic
FUNCTIONAL DIAGRAM
Ta1 o 1 R L o €

o0 ]

sJele

NOTES
1. For 82S156/7, O.E. is not programmable.
2. For825154/5/6/7, P and R are “OR" functions.

™S y a I‘I So—T—o Fn
lI >- 1 X =3 <} o
!
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OBJECTIVE SPECIFICATION

i

INTEGRATED FUSE LOGIC

SERIES 20
PIN DESIGNATION
PIN NO. SYMBOL NAME AND FUNCTION POLARITY
1 CK CLOCK Active-High
The clock input to all flip-flops. A Low-to-High transition on this line
is necessary to update the contents of flip-flops.
2-5 lo-3 INPUTS Active-High/Low
Fixed logic inputs to the AND array (user defined)
6-9 Bo-3 STATIC 1/0 PINS Active-High/Low
Bidirectional external inputs to the AND array, or outputs from the (user defined)
OR array, programmable via control gates Dg_-3.
11 O.E. OUTPUT ENABLE Active-Low
Provides output enable functions Ep and Eg to flip-flop banks Fg_3
and F4._7 respectively. May be programmed for external control,
enable, or disable of flip-flop outputs.

12, 13 (Bn/Fp)* STATIC OR REGISTERED 1/0 PINS Active-High/Low
Bidirectional static or registered 1/O pins, dependent on device (user defined)
configuration.

14-17 (Fp)* REGISTERED 1/0 PINS Active-Low
Bidirectional flip-flop outputs or direct load inputs, selected via

) control gates LA g in conjunction with Ea_pg output enables.

18, 19 (Bn/Fp)* STATIC OR REGISTERED 1/0 PINS Active-High/Low

Same as 12, 13. (user defined)

(*) Value of (n) is device dependent. Refer to circuit diagrams.

LOGIC FUNCTION

COMBINATORIAL

Typical Product Term:

Typical Logic Function: At X = Open

at Dy = “1"

At X = Closed

SEQUENTIAL (J/K type)
Typical State Transition:

SET Qp: Jo=(QaeQieQg)eAeBecC
Q2 Qi Qg Ko=0
Present State RESET Qy: J1=0 o
o Ki=(@QaeQieQpeAeBecC
State Register AeBeCe .
HOLD Qp: Jp =0

Ph=AeBeCeDeEo .

Y=Pg+Py+Pa+....

Y=Pg+ P +Pa +....
=PgePieProe. . ..

IOTES

. For each of the combinatorial outputs, either function L
(active-high) or L (active-low) is available, but not both.
The desired output polarity is programmed via link (X).

. L, A B, C, etc. are user defined connections to fixed
inputs (1), bidirectional pins (B), “foldback" register out-
puts (Q), and Complement Array (C).

. Sequential state transitions occur on the positive edge
of clock. External flip-flop outputs are given by F, = ?5,,.

. For D-type flip-flops, K, = jn- For T-type flip-flops,

Kp = Jp.

Sifnetics
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OBJECTIVE SPECIFICATION

FPLS LOGIC DIAGRAM

INTEGRATED FUSE LOGIC
SERIES 20

82S154/155

1201918 1716 15 1413 12 1110
|

(CONTROL TERMS)
Lgla D706 D504 03020100 Eg  Ea

I

>
.-

ii#????ﬁﬁ

1
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1D ; | 19]87
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13 8s

12| 8a

e

)

Yy

16] F2

,'

;o
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W DENOTES FIXED CONNECTION
3 DENOTES WIRE =OR
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OBJECTIVE SPECIFICATION

FPLS LOGIC DIAGRAM

INTEGRATED FUSE LOGIC
SERIES 20

825156/ 157

(LOGIC TERMS =T}
3130292827262524 2322212019181716 151413121110 9 8 7

54321

(CONTROL TERMS)
L D5 D4 D3 D2D10g

.o
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[ 5
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FPLS LOGIC DIAGRAM

INTEGRATED FUSE LOGIC
SERIES 20

825158/159

(LOGIC TERMS = T)

(CONTROL: TERMS)
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OBJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 20
ABSOLUTE MAXIMUM RATINGS! THERMAL RATINGS
RATING COM-
PARAMETER Min Max UNIT MiLI- MER-
TEMPERATURE TARY CIAL
Vee Supply voltage +7 Vde Maximum
VIN Input voltage +56.5 Vdc junction 175°C 150°C
Vout Output voltage +5.56 Vdc Maximum
N Input currents -30 +30 mA ambient 126°C 75°C
lout Output currents +100 mA Allowable thermal
Temperqture range °C rise ambient
Ta Operating to junction 50°C 76°C
N82S154/5/6/7/8/9 0 +75
$825154/65/6/7/8/9 -~55 +126
Ts1G Storage —65 +150
DC ELECTRICAL CHARACTERISTICS N825154/5/6/7/8/9:0° < Tp < +75°C, 4.75V < Vgg =< 5.25V
$82S154/5/6/7/8/9: —55°C < Tp < +125°C, 4.5V < Vg < 5.5V
N82S154/5/6/7/8/9 | S825154/5/6/7/8/9
PARAMETER TEST CONDITIONS Min | Typ? Max Min | Typ? Max UNIT
Input voltage3 '
ViH High Ve = Max 2 2
ViL Low Vce = Min 0.85 0.8
Vic Clamp34 Vee = Min, iy = —18mA -08 | —1.2 -08 | —1.2
Output voltage Ve = Min v
VOH High (82S5155/7/9)3.5 IoH = —2mA 2.4 2.4
VoL Low38 loL = 10mA 0.35 0.5
VoL Lowde loL = 10mA 035 | 05
Input current uA
I+ High VIN = 5.6V <1 40 <1 50
I Low VIN = 0.45V -10 | =100 -10 | —160
m Low (CK input) VIN = 0.45V —50 | —250 -50 | —350
Output current Vee = Max
loLK Leakage’ Vourt = 6.5V 1 40 1 60 HA
IO(OFF)  Hi-Z state (82S155/7/9)7 VouT = 5.5V 1 40 1 60 pA
Vourt = 0.45V -1 -40 -1 -60
los Short circuit (825 156/7/9)4.8.7 Vout = oV —-20 -70 | —15 -85 mA
Icc Vg supply current® Vce = Max 130 155 130 165 mA
Capacitance’ Ve = 5.0V pF
CiN Input VIN =2.0V 8 8
Cout Output Vourt = 2.0V 15 15
NOTES
1. Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device.
This is a stress rating only, and functional operation of
the device of these or any other condition above those
indicated in the operation of the device specifications is
not implied.
2. All typical values are at Vee = 5V, TA = 25°C.
3. All voltage values are with respect to network ground
terminal.
t. Test one at a time.
5
3.
'. Measured with V4 applied to O.E.
3. Duration of short circuit should not exceed 1 second.
). Icc is measured with the O.E. input grounded, all other
inputs at 4.5V and the outputs open.
sinetics 189
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OBJECTIVE SPECIFICATION

AC ELECTRICAL CHARACTERISTICS R, = 4700, Ry = 1kQ
NB82S164/5/6/7/8/9: 0°C =< Tp = +75°C, 4.75V < Vg = 5.25V
$82S164/5/6/7/8/9: —56°C =< Tp < +125°C, 4.6V < Vece = 6.5V

INTEGRATED FUSE LOGIC

SERIES 20

TEST N82S154/5/6/7/8/9/ |1S82S154/5/6/7/8/9
PARAMETER TO FROM CONDITIONS Min | Typ! | Max Min | Typ' | Max UNIT
Pulse width ns
TckH Clock? high CK—- CK+ 25 20 20
TcKL Clock low CK+ CK—- 25 20 20
Tckp Period CK+ CK+ 65 50 50
TPRH Preset/Reset pulse| (1,B)+ (1,B)- 25 20 20
Set up time ns
Tis1 Input CK+ ,B)x 35 30 30
Tis2 Input (through Fy) CK+ F+ CL = 30pF 10 5 5
Hold time ns
TiH1 Input CK+ (1,B)+ - -10 (o] -10
TIH2 CK+ F+ -5 (o] =5
Propagation delay ns
Tcko  Clock F+ CK+ 25 30 25
TOE Output enable F— O.E.— 20 25 20
Top1 Output disable? F+ OE+ CL = 5pF 20 25 20
TpD Output B+ (1,B) £ Ci = 30pF 35 40 35
ToE2 Output enable B+ (,B)+ L P 35 40 35
Tob2 Output disable3 B+ (1,B)- C = 5pF 35 40 35
TPRO Preset/Reset F+ (1,B)+ CL = 30pF 50 65 50
TpPPR Power-on preset F— Vect L (o} 10 0
NOTE -
1. All typical values are at Vo = 5V, Ty = 26°C.
2. To prevent spurious clocking, clock rise time (10%-90%) < 10ns.
3. Measured at Vy = Vg + 0.6V.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
INPUT PULSES
vee
+3.0v
[ - o
+5V
0 O—» F—— 8y 10%
| | ov
I3 o_l> _|__> 8z R ——»thr tr —=[5ns]
O] buT .
Bw I l Fo _L +3.0V 0%
: | - R2 cL I
Bx O— I 90%
CK O [+«—O OE. = = (g‘gcl)_::iio JG R
T CAPACITANCE) _451'1 | -——
Measurements: All circuit delays are measured at
the +1.5V level of inputs and outputs, unless other-
wise specified.
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OBJECTIVE SPECIFICATION

TIMING DIAGRAMS

FLIP-FLOP OUTPUTS

+3v
X >
ov

- TiH1 —»14— Tist ——-»[

Le
(INPUTS) 15V

1.5V 1.5V 1.5v
cK l | ov
i Tis1 TekL | Tk —»I
Tckp |
_______ VoH
: 1.5V v
(OUTPUTS) : / T
< TCKO | VoL
Too1 I
+3v
OE. 1.sv\\ 1.5V
ov
o]
ToE1
GATE OUTPUTS
+3v
B
(INPUTS) 1.5v
-
ov
l Tia
F——— ——— —
B
(ouTPUTS) \§\\\ 1.5V
Toez ——»| Tob2
LB
(OUTPUT ENABLE) +1.5v +1.5V
ov
POWER-ON PRESET
+sv
4.5v
vee ov

id— TePR

F
(ouUTRUTS)

VoH
% 1.5V
e e e e s e o . e VO
+3v
1,8
(INPUTS) 1.5v st
ov
te— TiH1 Tis1 ————l

+3v
1.5V 1.5v 1.5v
cK / | \ !
|

I———- Tis1 TeKH TekL ——1

Tekp >

Sifnotics

INTEGRATED FUSE LOGIC
SERIES 20

MEMORY TIMING DEFINITIONS
TckH  Width of input clock pulse.
TckL Interval between clock pulses.
Tckp Clock period.

TprH  Width of preset input pulse.

Tis1 Required delay between beginning
of valid input and positive transition
of clock.

Tis2 Required delay between beginning
of valid input forced at flip-flop out-
put pins, and positive transition of
clock.

TiH1 Required delay between positive
transition of clock and end of valid
input data.

TiH2 Required delay between positive
transition of clock and end of valid
input data forced at flip-flop output
pins.

Tcko Delay between positive transition
of clock and when Outputs become
valid (with O.E. low).

Toet1 Delay between beginning of Output
Enable Low and when Outputs be-
come valid.

Topi1 Delay between beginning of Output
Enable High and when Outputs are
in the off state.

TpD Propagation delay between com-
binational inputs and outputs.

Toe2 Delay between predefined Output
Enable High, and when combin-
ational Outputs become valid.

Top2 Delay between predefined Output
Enable Low and when combination-
al Outputs are in the off state.

TPRO Delay between positive transition
of predefined Preset/Reset input,
and when flip-flop outputs become
valid.

Tppr Delay between Vg (after power-
on) and when flip-flop outputs be-
come preset at “0” (internal Q out-
puts at “1").

191

&
o
=
W
=
=
S
o
&
=




OBJECTIVE SPECIFICATION INTEGRATED FUSE LOGIC

SERIES 20
TIMING DIAGRAMS (Cont'd)
ASYNCHRONOUS PRESET/RESET
+3v
[X:]
(INPUTS)
ov
+3v
cK
= OV
[ - +3av
PRESET /RESET ? 1.5v
ov
(1, BINPUTS) [¢— TPRH
o - . (PRESET) 4 -
\ (RESET) K
e— TPRO
. T v
(ouTPUTS) K 8 (PRESET) 7\ hadd
- — ———— — — - ———— - - VoL
FLIP-FLOP INPUT MODE
8 +3v
(Loap YSELECT) —)( 18V ){st
. ov
+3v
OE. -l 1.5V 1.5V
— ov
ToE1
g o e e e e
L \
N I -
! |
. : +3V Vo
(INPUTS) vr (FORCED DiN) 1.5V )
- oV VoL
|— TOD1
- 43V
cK /
— oV
FA—
Q (DIN)
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LOGIC PROGRAMMING
The FPLS can be programmed by means of
Logic Programming equipment.

With Logic programming, the AND/OR/EX-

“AND” ARRAY - (), (B), (Qp)

OR input connections necessary to imple-

ment the desired logic function are coded
directly from the State Diagram using the

Program Tables on the following pages.

INTEGRATED FUSE LOGIC
SERIES 20

In this Table, the logic state or action of all
1/0, control, and state variables is as-
signed a symbol which results in the proper
fusing pattern of corresponding links defined
as follows:

p— 1, B, Q

— i,8,0

Y

b— 18,0
1.8, Q +— 1,B, G

»

t— 1,B,Q

—i,B,Q

S N
0

(T,L, P, R, D)y (T, L, P, R, D), (T, L, P, R, D), (T,L, P, R, D)y
STATE CODE STATE CODE STATE CODE STATE CODE
INACTIVE 1.2 (o] 1, B,Q H i,B,a L DON'T CARE -
“COMPLEMENT ARRAY” - (C)
| | | i
:D T | | : i g | aD g
| I I
' ' O
I l I
o a1 ba-
Tn = Tn ! Tn } Tn
ACTION CODE l ACTION CODE I ACTION CODE | ACTION CODE
INACTIVE 1,3 (o] I GENERATE A { PROPAGATE e l TRANSPARENT -
I I I
“OR” ARRAY - (Q TYPE) “OR” ARRAY - (Q = D)
I Tn I Tn
| |
— @ | — @ —d J Q l — J Q
{ l
—D— | | —tD D— | | +D—:
- | I
| I
ACTION CODE I ACTION CODE Tn STATUS CODE | Tn STATUS CODE
D-TYPE A | 4K L] ACTIVE (Set) A | INACTIVE (Reset) °
| I
“OR” ARRAY - (Q = J-K)
T
— o | —e L o l —t J Q — J Q
| |
I
D] D] D D>—:
I |
ACTION CODE | ACTION CODE | ACTION CoDE ACTION CODE
TOGGLE (o] | SET H ; RESET L | HOLD -
| .

sifnotics
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INTEGRATED FUSE LOGIC

) SERIES 20
“OR” ARRAY - (S or B), (P), (R) “EX-OR” ARRAY - (B)
H T
! |
Tn I Tn I
B D
P,R, ¢ (orB) I P, R, S (or B) B l s e

l | >

I = |
l [ =
{ |
Tn STATUS CODE l Tn STATUS CODE POLARITY CODE : POLARITY CODE
ACTIVE A I INACTIVE ° Low L l HIGH H
I I
“O.E.” ARRAY - (E)
l I l
| | l
>t | «O—>—+4 | =O-—>—1 | =O0-—>—|
|
e —
ot I | i S iy
Ep l En { En } En
,,,,, | ! I
ACTION CODE l ACTION CODE I ACTION CODE I ACTION CODE

IDLE4 (o] I CONTROL. A l ENABLE4 L] l DISABLE -

I I |

NOTES

1. This is the initial unprogrammed state of all link pairs. It
is normally associated with all unused (inactive) AND
gates Ty,

2. Any gate (T, L, P, R, D), will be unconditionally inhibited
if any one of the |, B, or Q link pairs is left intact.

3. To prevent oscillations, this state is not allowed for C
link pairs coupled to active gates T,.

4. Links in the O.E. array are not isolated from each other,
so that E4 = 0 and EA = o are logically equivalent. Thus
if register bank A is enabled with E5 = 0, then Eg can
either be idle, enabled or disabled, but not controlied
(and vice versa).
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OBJECTIVE SPECIFICATION

FPLS PROGRAM TABLE (Logic)

INTEGRATED FUSE LOGIC

SERIES 20

828154/155

PROGRAM TABLE

NOTES
1. The FPLS is shipped with all links intact. Thus a background of entries

‘ corresponding to states of virgin links exists in the table, shown BLANK

for clérity.
2. Program unused C, |, B, and Q bits in the AND array as (—). Program
unused Q, B, P, and R bits in the OR array as (~) or (A), as applicable.
3. Unused Terms can be left blank.

: 4. It Ep = (0), Eg cannot be controlled, and vice versa.
5. Q (P) and Q (N) are respectively the present and next states of flip-
L flops Q.
- (OE.) Eg= |ea= (POLARITY)
T E/E TVDE 1]
eervee) | | || HEEEEE
OR
a(pP) Q(N) [ R B(0)
4 3 2{1]0 321OBABA765‘:321

olo|vlojolajoinvjs|jo]|Edm<

-
=]

-
-

-
N

THIS PORTION TO BE COMPLETED BY SIGNETICS

CUSTOMER SYMBOLIZED PART #

DATE RECEIVED

CF (XXXX)
COMMENTS

DATE

REV

B i s ot i ni ol o s o s Lps EEpRS TU S I S g T Hapls T TR S I = S B I L o B
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=
o
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PROGRAM TABLE #
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OBJECTIVE SPECIFICATION

INTEGRATED FUSE LOGIC

SERIES 20
FPLS PROGRAM TABLE (Logic) 82S156/157
PROGRAM TABLE c 1,0, B(0) o
. INACTIVE To TES
ENTRIES: 12 INACTIVE 1. The FPLS is shipped with all links intact. Thus a back-
SROPAGA + Y LF.8 ground of entries corresponding to states of virgin links
\TE + i,F, B exists in the table, shown BLANK for clarity.
TRANSPARENT | - DON'T CARE 2. Program unused C, |, B, and Q bits in the AND array as
(AND) (AND) (). Program unused Q, B, P, and R bits in the OR array
= as (—) or (A), as applicable.
P n:’_‘a‘l‘:)' (ol AD) T F/F TYRE 3. Unused Terms can be left blank.
| Ac } | } “ 4. Q (P) and Q (N) are respectively the present and next
[(nvacTive e | 1 [0 14] states of flip-flops Q.
(oR) (OR)
(F/F TYPE) (POLARITY)
] I
é I I I
T OR
W ; ! a N B(0)
4 c T T T PIR T
O M 3]2 43 o]s5f{a s s{a/3f[2[1]o0 5|a4,3[2
AJ v ] L}
4 0 ,L | | e
@ - } | + '
(] 2 | | | i
E 3 1 Ld L] T
1 | | |
w T M T T
i # 4 I ] I I
'_ 5 T v 1 T
§ z : : : |
6
& : } : 4
w | 8 . 4 | f =
8
o | N : } t t
- 9 1 } 4 1
T T ¥ ¥
g = % : t :
> uo.l 1" | i | Il
n > 12 T ! T T
§ T oo : s : :
gobjt® ; + t t
e 3t g e } t f :
(=S "(5 E 15 | | } i
2 < 16 | T A 1
lLL) (G =) 7 T T T T
: : % }
18
: ; ; : =
9 I ! I 1
T T T T
= t % : %
E('_l 21 } J' } }
oz t t t +
= : = } :
= = : + :
> 25 } ) l i
] 26 T T Ll T
« : : : L
T
27 IT } N L
T T
28 ' ' } }
g | e : ; .
< | # : + 4
# g Q x . .
c w L X N
E Q > o = D5 1 4
Z5wE 2o ! {
o a = = D3 ! ! .
w % 8 D 2 } '
g < Z < | p2 N N
E —d c T T
22228 [ * *
32 go¢g D0 4 "
O D - PN [5]4a 12] 9 6 [18]17]16 3|

-
©
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OBJECTIVE SPECIFICATION

FPLS PROGRAM TABLE (Logic)

INTEGRATED FUSE LOGIC
SERIES 20

825158/159

1, Q, B(1)

INACTIVE

\,F,B

i,F, B

DON'T CARE

(AND)

PROGRAM TABLE
ENTRIES:

c

(@ =J4/K)

OE.

INACTIVE

TOGGLE

IDLE

GENERATE

> |0

SET

PROPAGATE

RESET

1jrlx]O

ENABLE

el >»|0

TRANSPARENT

T
:
1
!

+
1
1
L

- HOLD

T
4
controL |
t
:
T
H

DISABLE

NOTES
1.

. Program unused C, |, B, and Q bits in the AND array as (—). Program

The FPLS is shipped with all links intact. Thus a background of entries
corresponding to states of virgin links exists in the table, shown BLANK
for clarity.

(AND)

P, R, B(0), (@ = D)

(AND)

B(0)

[ ACTIVE I A J

IEE

[NvacTive | o]

[ow 1]

(OR)

(POL.)

F/F TYPE
JK @
) A
(oR)

. Unused Terms can be left blank.
. ItEp = (0), Eg cannot be controlled, and vice versa.
. Q (P) and Q (N) are respectively the present and next states of flip-

d Q and B bits in the OR array as (—) or (A), as applicable.

flops Q.

_ _(_53)__ Eg = EA = (POLARITY)
eoevvee) | | ]| I TIT T 1T 11

THIS PORTION TO BE COMPLETED BY SIGNETICS

CF (XXXX)

CUSTOMER SYMBOLIZED PART #
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MILITARY PRODUCTS/
PROCESS LEVELS

The Signetics MIL 38510/883 Program is
organized to provide a broad selection of
processing options, structured around the
most commonly requested customer flows.
The program is designed to provide our cus-
tomers:

® Fully compliant 883 flows on all products.

o Standard processing flows to help mini-
mize the need for custom specs.

@ Cost savings realized by using standard
processing flows in lieu of custom flows.

® Better delivery lead times by minimizing
spec negotiation time, plus allows cus-
tomer to buy product off-the-shelf or in
various stages of production rather than
waiting for devices started specifically to
custom specs.

The following explains the different process-
ing options available to you. Special device
marking clearly distinguishes the type of
screening performed. Refer to Tables 2, 3, 4
and 5.

JAN QUALIFIED (JB)

JAN Qualified product is designed to give
you the optimum in quality and reliability.
The JAN processing level is offered as the
result of the government's product stan-
dardization programs, and is monitored by
the Defense Electronic Supply Center
(DESC), through the use of industry-wide
procedures and specifications.

JAN Qualified products are manufactured,
processed and tested in a government certi-
fied facility to Mil-M 38510, and appropriate
device slash sheet specifications. Design
documentation, lot sampling plans, electri-
cal test data and qualification data for each
specific part type has been approved by the
Defense Electronic Supply Center (DESC)
and products appear on the DESC Qualified
Products List (QPL-38510).

Group B testing, per Mil-Std-883 Method
50086, is performed on each six weeks of
production on each slash sheet for each
package type. Group C, per Mil-Std-883
Method 5005, is performed every ninety
days for each microcircuit group. Group D
testing, per Mil-Std-883 Method 5005, is
performed every six months for each pack-
age type.

In addition to the common specs used
throughout the industry for processing and
testing, JAN Qualified products also pos-
sess a requirement for a standard marking
used throughout the IC industry.

JAN
CASE OUTLINE

SIGNETICS MILITARY PACKAGE TYPES

AND

DUAL-IN-LINE

LEAD FINISH

8-PIN

14-PIN | 16-PIN | 18-PIN | 24-PIN

F — —_— —
—_ F — —_

| =

All products listed are also available in Die form.

Table 1

MILITARY PACKAGE AVAILABILITY

JB

RB RC

Jan
Qualified

8838 883C

54

54LS

548

82

8T

93XX

96XX

Analog

Bipolar Memory
Microprocessor

| X x| x| xxxXx

XXX X XXX XXX
XX XXXXXXXX

Table 2 MILITARY SUMMARY

MIL-STD-883, LEVEL B

Processing to this option is ideal when no
JAN siash sheets are released on devices
required. Product is processed to Mil-Std-
883 Method 5004, and is 100% electrically
tested to industry data sheets. Devices are
selectively available as custom processed
parts with electricals screened to the JAN
Slash Sheets.

MIL-STD-883, LEVEL C

If you need a Military temp, range device, but
do not require burn in screening performed,
our 883C product is ideal. 883C parts are
the standard full Mil-Temperature range
product to the Signetics data sheet param-
eters and screened to MIL-STD-883, Class
C.

MILITARY GENERIC DATA

Signetics has a new program for those cus-
tomers who require quality conformance
data on their products. This program allows
our customers to obtain reliability informa-
tion without the necessity or running Groups
B, C and D inspections for their particular
purchase order. It provides for the customer
something that has not been readily avail-

sinoties

able before in the semiconductor industry in
that all Military Generic Data is controlled
and audited by both Government Inspection
in the case of JAN data and Signetics Qual-
ity Assurance.

Signetics Military Generic Data is compiled
by the Military Products Division based on
data from 1) JAN quality conformance lots,
and 2) Data generated by quality confor-
mance lots run for other reliability programs.
Refer to Table 4.

A Military Generic family is defined as con-
sisting of die function and package type
families.

Military Generic Data

® Allows our customers to qualify Signetics
products based on existing quality con-
formance data performed at Signetics.

@ Allows our customers to reduce costs and
improve deliveries.

® Provides assurance that all Signetics die
function families and packages meet Mil-
M-385610 and customer reliability require-
ments.

® Provides an attributes summary to the
customer backed by lot identity and
traceability.
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finish.

vices representing the same
package construction and lead
finish manufactured within the
24 weeks of manufacturing
period.

If specific data not available,
Option 2 will be supplied

PROCESS LEVEL PRE-CAP BURN IN FUNCTIONAL DC/AC DC/AC QPL OFFSHORE
AND MARKETING VISUAL TEST @25°C @TEMP
JB 2010, Cond. B Yes 100% 100% 100% Yes No
JM385 10XXXXX
RB 2010, Cond.B Yes 100% 100% 100% No Yes
SXXXX883B
RC 2010, Cond. B No 100% 100% dc Sample No Yes
SXXXX883C Sample ac dc only
Table 3 MILITARY PRODUCTS PROCESSING MATRIX
QUALIFIED QUALIFIES OPTION 1 OPTION 2
SUB-GROUPS
A* Electrical Test
B Package—Same package construction and lead | Data selected from devices | Data selected from devices
finish. manufactured within 6 weeks | manufactured within 24 weeks
of the manufacturing period on | of manufacturing period.
the same production line
through final seal.
C Die/Process—Devices representing the same | Data selected from represen- | Data selected from the repre-
process families. tative devices from the same | sentative devices from the
microcircuit group and sealed | same microcircuit group and
within 12 weeks of the manu- | sealed within 48 weeks of the
facturing period. manufacturing period.
D Package—Same package construction and lead | Data selected from the de- | Data selected from the de-

vices representing the same
package construction and lead
finish manufactured within the
52 weeks of manufacturing
period.

NOTE*

Group A is performed on each lot or sublot of Signetics devices.
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Table 4 DEFINITION AND QUALIFYING MANUFACTURING PERIODS

FOR GENERIC DATA
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DESCRIPTION OF

MIL-M-38510 AND MIL-STD-

PROCESSING LEVELS

JAN
REQUIREMENTS 883 REQUIREMENTS, METH- REQUIRE-
AND SCREENS DS AND TEST CONDITIONS MENT cLass QUALIFIED 8838 8aac
S (JB) (RB) (RC)
General Mil-M-38510 | The Manufacturer shall es- —_ X X N/A N/A
1. Pre-Certification tablish and implement a
A. Product Assur- | Products Assurance Program
ance Program Plan and provide for a manu-
Plan facturer survey by the quali-
B. Manufacturer’'s | fying activity, Para. 3.4.1.1
Certification
2. Certification Received after manufacturer — X X N/A N/A
has completed a successtul
survey, Para. 3.4.1.2
3. Device Qualifica- | Device qualification shall — X X N/A N/A
tion consist of subjecting the de-
sired device to groups A, B, C
& D of method 5005 to tight-
ened LTPD, Para. 3.4.1.2
4. Traceability Traceability maintained back — X X X X
to a production lot Para. 3.4.6
5. Country of Origin | Devices must be manufac- — X X N/A N/A
tured, assembled, and tested
within the U.S. or its territor-
ies, Para. 3.2.1
Screening Per
Method 5004 of
Mil-Std-883
6. Internal Visual 2010, Cond. Aor B , 100% XA XB XB XB
(Precap)
7. Stabilization 1008, Cond. C Min; (24 Hrs @ 100% X X X X
Bake 150°C)
8. Temperature 1010, Cond. C; (10 cycles, 100% X X X X
Cycling* —65°C to +150°C)
*For Class B and C
devices thermal t
shock may be sub-
stituted, 1011,
Cond. A; (15 cycles,
0° to +100°C)
9. Constant 2001, Cond. E; (30kg in YI 100% X X X X
Acceleration Plane)
10. Visual Inspection | There is no test method for 100% X X X X
: this screen; it is intended only
for the removal of “Cata-
strophic Failures” defined as
“Missing Leads, Broken
Packages or Lids Off."”
11. Seal 1014
(Hermeticity)
A. Fine Cond. A or B (5.0 X 100% X X X X
10—"CC/Sec)
B. Gross Cond. C2 Min. 100% X X X X
12. Interim Per applicable device speci- [100% Optional [100% Read & Slash Sheet Data Sheet N/A
Electricals fication Record
(Pre Burn-In)
13. Burn-In 1015, Cond. as specified 100% 100% 240 hrs. X X N/A
(160 hrs. Min. at 125°C)
14. Final Electricals Per applicable Device Speci- 100% 100% Read &| Slash Sheet Data Sheet Data Sheet
fication Record
A. Static Tests Sub Group 1 X X X X
@ 25°C
B. Static Tests Sub Group 2 X X X N/A
@ t125°C
C'@Sti'é%oTéSts Sub Group 3 X X X N/A

.Table 5 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS
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PROCESSING LEVELS
DESCRIPTION OF MIL-M-38510 AND MIL-STD-
REQUIREMENTS | 883 REQUIREMENTS, METH-|  REQUIRE- JAN
AND SCREENS ODS AND TEST CONDITIONS MENT CLASS QUALIFIED 8838 883C
S (JB) (RB) (RC)
D. Dynamic
Test @25°C Sub Group 4 (for Linear Prod- X X X X
uct Mainly)
E. Functional
Test @25°C Sub Group 7 X X X X
F. Switching
Test @25°C Sub Group 9 X X X N/A
10%
15. Percent Defec- A PDA of 10% is a normal re- 10% 3% Funct”l X X N/A
tive allowable quirement applied against
the static tests @25°C (A-1).
PDA
( ) This is controlled by the
slash sheets for JB products.
For RB 10% is standard
16. Marking Fungus Inhibiting Paint 100% As Req'd JM385107/ S X X X X | SXXXX 883C
XXXX Slash 883B
Sheet #
17. X-Ray 2012 100% N/A N/A N/A
18. External Visual 2009 100% X X X X
Quality Conform-
ance Inspection
per Method 5005 of
Mil-Std 883
19. Group A Electrical ’ Tests-Final Each Lot X X X X
Electricals (#14 above) re-
peated on a sample basis.
(Sub Groups 1 thru 12 as
specified.)
20. Group B Package functional and Every 6 X X Generic
constructional related test week per Data Avail-
|.LE. package dimensions, re- pkg. group able
sistance to solvents, internal
visual & mechanical, bond
strength & solderability.
21. Group C Die related tests I.E. 1,000 Every 3 X X Generic
hr. operating life, tempera- months per Data Avail-
ture cycling, & constand ac- ucircuit type able
celeration
22. Group D Package related tests |.E. Every 6 X X Generic
physical dimensions, lead fa- months per Data Avail-
tigue, thermal shock, tem- package able
perature cycle, moisture re- type
sistance, mechanical shock,
vibration variable trequency
constant acceleration, & salt
atmosphere.
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LOGIC—5400 SERIES

JAN MIL-STD
QUALIFIED 883
JM38510

SLASH FLAT- FLAT-

DEVICE DESCRIPTION SHEET DIP PACK [»]]14 PACK
5400 Quad 2-Input NAND Gate /00104 1 1 F w
5403 Quad 2-Input NAND Gate with o/c /00109 — —_ F —
5404 Hex Inverter /00105 1 1 F w
5411 Triple 3-Input AND Gate — —_ —_ F w
5414 Hex Schmitt Trigger /15102 — — F w
5420 Dual 4-Input NAND Gate /00102 1 1 F w
5426 Quad 2-Input NAND Gate with o/c /00805 1 _ F —_—
5432 Quad 2-input OR Gate /16101 1 1 F w
5442 'BCD-to-Decimal Decoder /01001 1 1 F w
5443 Excess 3-to-Decimal Decoder /01002 e - F w
5444 Excess 3-Gray-to-Decimal Decoder /01003 —_ — F w
5446A BCD-to-7 Segment Decoder/Driver /01006 - _— F w
5447A BCD-to-7 Segment Decoder/Driver /01007 — — F w
5453 4-Wide 2-Input AOI Gate (Expandable) /00503 — — F w
5473 Dual J-K Master-Slave Flip-Flop /00202 1 1 F w
5470 Dual D-Type Edge-Triggered Flip-Flop /00205 = = F w
5475 Quad Bistable Latch /01501 1 1 F w
5476 Dual J-K Master-Slave Flip-Flop 100204 1 1 F w
5477 Quad Bistable Latch /01502 o e — ‘W
5416 4-Bit Binary Full Adder /00602 —_ s F w
5485 4-Bit Magnitude Comparator /15001 1 1 F w
5486 Quad 2-Input Exclusive-OR Gate /00701 1 1 F w
5491 8-Bit Shift Register — — — F w
5493 4-Bit Binary Counter /01302 1 1 F w
5494 4-Bit Shift Register {PISO} —_ — — F w
5496 5-Bit Shift Register /00902 1 1 F w
54109 Dual J-K Positive Edge-Triggered Flip-Flop — — -— F w

54116 Dual 4-Bit Latch with Clear /01503 1 - F w
. 54121 Monostable Multivibrator /01201 1 1 F w
54122 Retriggerable Monostable Multivibrator 101202 - —_ — —
54123 Retriggerable Monostable Multivibrator /01203 1 1 F w
54132 Quad Schmitt Trigger /15103 1 1 F w
54148 8-Line to 3-Line Priority Encoder /15602 — — F w
54151 8-Line to 1-Line Mux /01406 1 1 F w
54152 8-Line to 1-Line Mux —_ - -_— F w
54153 Dual 4-Line to 1-Line Mux /01403 1 1 F w
54154 4-Line to 16-Line Decoder/Demux /115201 1 —_ F w
54151 Quad 2-Input Data Selector {non-inv.} /01405 1 1 F w
54158 Quad 2-input Data Selector {inv.} e ap o F w
54160 Synchronous 4-Bit Decade Counter /01303 1 1 F W
54161 Synchronous 4-Bit Binary Counter /01306 1 1 F w
54163 Synchronous 4-Bit Binary Counter /01304 1 1 F w
54164 8-Bit Parallel-Out Serial Shift Register /00903 1 — F —
54165 Parallel-Load 8-Bit Shift Register /00904 * . F w
54174 Hex D-Type Flip-Flop with Clear /01701 1 1 F w
54175 Quad D-Type Edge-Triggered Flip-Flop /01702 1 1 F w
54180 8-Bit Odd/Even Parity Checker /01901 1 1 F w
54181 4-Bit Arithmetic Logic Unit /01101 1 —_ F —
54190 Synchronous Up/Down Counter (BCD) — — — B *
54191 Synchronous Up/Down Counter (Binary) —_— - - * *
54193 Synchronous 4-Bit Binary Up/Down Counter /01309 1 1 F w
54194 4-Bit Bidirectional Universal Shift Register /00905 1 1 F w
54279 Quad S-R Latch — —_ — F w
54365A Hex Buffer w/Common Enable (3-State) /16301 1 —_ F R
54366A Hex Buffer w/Common Enable (3-State) /16302 1 — F R
54367A Hex Buffer, 4-Bit and 2-Bit (3-State) /16303 1 — F R
54368A Hex Buffer, 4-Bit and 2-Bit (3-State) /16304 1 — F R
9309 Dual 4 Input Multiplexer /01404 1 1 F w

NOTE
= QPLI

2 = QPLII * = In process

Sinekics
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LOGIC—54LS SERIES

JAN MIL-STD
QUALIFIED 883
JM38510
SLASH FLAT- FLAT-
DEVICE DESCRIPTION SHEET DIP PACK DIP PACK
54L.S00 Quad 2-Input NAND Gate /30001 1 1 F w
54L502 Quad 2-Input NOR Gate /30301 1 1 F w
54LS04 Hex Inverter /30003 1 1 F w
54L.S08 Quad 2-Input AND Gate /31004 1 1 F w
54L.S10 Triple 3-Input NAND Gate /30005 1 1 F w
54L.S14 Hex Schmitt Trigger /131302 1 1 F w
 54L.820 Dual 4-Input NAND Gate /30007 1 1 F w
. 541828 Quad 2-Input NOR Buffer /30204 - — F w
| 54LS30 |  8-Input NAND Gate /30009 - - F w
| 54LS32 Quad 2-Input OR Gate /30501 1 A F w
54L.837 Quad 2-Input NAND Buffer /30202 1 1 F w
54L.S42 BCD-to-Decimal Decoder /30703 1 1 F w
54LS51 Dual 2-Wide 2-Input AO1 Gate /30401 — — F w
54LS73 Dual J-K Master-Slave Flip-Flop /30101 2 2 F w
54L.S74 Dual D-Type Edge-Triggered Flip-Flop /30102 1 1 F w
- 54LS75 Quad Bistable Latch 31601 2 2 F w
54L.576 Dual J-K Master-Siave Flip-Flop 30110 1 1 F w
54L.S83A 4-Bit Binary Full Adder /31201 — — F w
- 541585 4-Bit Magnitude Comparator Gate /31101 1 1 F w
. 541886 _Quad 2-Input Exclusive-OR Gate /130502 1 1 F w
54LS90 Decade Counter /31501 1 1 F w
541592 Divide-by-Twelve Counter /31510 1 1 F w
54L.S93 4-Bit Binary Counter /31502 1 1 F w
54L.S95 4-Bit Left-Right Shift Register /30603 1 1 F w
54L.S96 5-Bit Shift Register /30604 1 1 F w
54L.8107 Dual J-K Master-Slave Flip-Flop /30108 1 1 F w
54L.S109 Dual J-K Positive Edge-Triggered Flip-Flop /30109 1 1 F w
5415112 Dual J-K Negative Edge-Triggered Flip-Flop /30103 1 1 F w
54L.8113 Dual J-K Negative Edge-Triggered Flip-Flop /30104 1 1 F w
54L.S125 |  Quad Bus Buffer Gate w/3-State Outputs /32301 1 1 F w
54L.S126 Quad Bus Buffer Gate w/3-State Outputs /32302 1 1 F w
54L.S13 Quad Schmitt Trigger /31303 —_ — F w
54LS136 Quad Exclusive-or with o/c _ —_ —_ F w
54L.5138 3-t0-8 Line Decoder/Demux /30701 1 1 F w
54LS139 Dual 2-to-4 Line Decoder/Demux /30702 — — F w
54LS151 8-Line to 1-Line Mux /30901 — — b »
5418153 Dual 4-Line to 1-Line Mux /30902 1 1 F w
54LS 154 4-Line to 16-Line Decoder/Demux —_ —_ — 1 Q
5415156 Dual 2-Line to 4-Line Decode/Demux /32602 2 2 F w
54L.S157 Quad 2-Input Data Selector (non-inv.) /30903 _ —_ F w
54L.5158 Quad 2-Input Data Selector (inv.) /30904 —— — F w
54L.S160A Synchronous 4-Bit Decade Counter /31503 . . F w
54LS161A Synchronous 4-Bit Binary Counter /31504 * * F w
54L.S162 Synchronous 4-Bit Decade Counter /31511 — _ F w
541.S163 Synchronous 4-Bit Binary Counter /31512 1 1 F w
54L.5164 8-Bit Parallel-Out Serial Shift Register /30605 1 1 F w
54L8173 Quad D-Type Flip-Flop (3-State) (8710) — — — F w
5418174 Hex D-Type Flip-Flop with Clear /30106 1 1 F w
54L8175 Quad D-Type Edge-Triggered Flip-Flop /30107 1 1 F w
| 65415181 4-Bit Arithmetic Logic Unit /30801 1 _— F w
'54LS190 Synchronous Up/Down Counter (BCD) /31513 1 1 F w
54LS191 Synchronous Up/Down Counter (Binary) /31509 1 1 F w
NOTE
1 = Level 1 Qualification 2 = Level 2 Qualification = In process
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OGIC—54LS SERIES (Cont’d)

JAN MIL-STD
QUALIFIED 883
JM38510
SLASH FLAT- FLAT-
DEVICE DESCRIPTION SHEET DIP PACK DIP PACK
54LS192 Synchronous Decade Up/Down Counter /31507 *
54L.S193 Synchronous 4-Bit Binary Up/Down Counter /31508 1
54LS194A 4-Bit Bidirectional Universal Shift Register /30601 _
54LS1956A 4-Bit Parallel-Access Shift Register /30602 1
54L.5197 Presettable Binary Counter/Latch (8291) /32002 *
5415221 Dual Monostable Multivibrator /131402 -
54L.5240 Octal Inverter Buffer 3-State 132401 v
54LS241 Octal Buffer 3-State /32402 *
54L.5242 Quad Inverting TCRS. 3-State /32801 b
54L.5243 Quad TCRS. 3-State /32802 2 F
54L.S244 Octal Buffer 3-State /32403 * F
5415245 Octal TCRS. 3-State /32803 * — F _—
5415251 Data Selector/Mux with 3-State Outputs /30905 _— —_ * *
54L.S253 Dual 4-Line to 1-Line Data Selector/Mux /30908 — —_ F w
54L.S257A Quad 2-Line to 1-Line Data Selector/Mux /30906 1 1 * *
54LS258A Quad 2-Line to 1-Line Data Selector/Mux /30907 1 . s
54L.5260 Dual 5-Input NOR Gate - w
54L5261 2X4 Parallel Binary Multiplier :
5415266 Quad Exclusive-NOR Gate w
5418273 Octal D. Flip Flop w
54L.5279 Quad S-R Latch F w
5415283 4-Bit Adder —_ F w
5415290 Decade Counter 1 F w
5415293 4-Bit Binary Counter 1 F w
54152958 4-Bit Right-Shift Left-Shift Register 1 F w
54L.5298 Quad 2-input Mux with Storage - —_ F W
5415365 Hex Buffer w/common Enable (3-State) 132201 1 w
54L.5366 Hex Buffer w/Common Enable (3-State) 132202 —_ F w
5415367 Hex Buffer, 4-Bit and 2-Bit (3-State) ’ /32203 A F "
54L.5368 Hex Butfer, 4-Bit and 2-Bit (3-State) /132204 ik W
54LS373 Octal Transparent Latch (3-State) 132502 * —
54L.S374 Octal D Flip Flop (3-State) /32503 —_ —
54L.S375 Quad Latch —_ —_ w
54L8377 Octal D Flip Flop Clock Enable /132504 _— —_
54LS395A 4-Bit Cascadeable Shift Register (3-State) /30607 1 w
54L5670 4X4 Register File (3-State) /31901 - W
OTE

=Level 1 Qualitication
=Level 2 Qualification
=in Process
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LOGIC—54S SERIES

JAN MIL-STD
QUALIFIED 883
JM38510

SLASH FLAT- FLAT-

DEVICE DESCRIPTION SHEET ] PACK DIP PACK
54S00 Quad 2-Input NAND Gate /07001 1 1 F w
54S02 Quad 2-Input NOR Gate /07301 1 1 F w
54S04 Hex Inverter /07003 1 1 F w
54508 Quad 2-input AND Gate /08003 1 1 F w
54S10 Tnple 3-Input NAND Gate / 07005 1 1 F w
- : o " 1 F w
S s F W
e 5&540 . . 1 1 F w
54851 Dual 2 Wlde 2 Input AOI Gate /07401 1 1 F w
54S74 Dual D-Type Edge-Triggered Flip-Flop /07101 1 1 F w
54585 4-Bit Magnitude Comparator /08201 1 — F —
54S86 Quad 2-Input Exclusive-OR Gate /07501 1 1 F w
545112 ~ Dual J-K Negative Edge-Triggered Flip-Flop /07102 1 1 F w
545113 |  Dual'J-K Negative Edge-Triggered th Flop /07103 2 2 F w
. 545133 | 13-input NAND Gate - S 107009 1 1 F w
| 545135 |  Quad Exclusive-OR/NOR Gate 107502 — - - —
548138 |  3-to-8Line Decoder/Demux ~ /07701 - — — -
548139 |  Dual 2-:0.4 Line Decoder/Demux. 107702 — — F W
545140 Dual 4-Input NAND Line Driver /08101 1 1 F w
54S151 8-Line to 1-Line Mux /07901 1 1 F w
5451563 Dual 4-Line to 1-Line Mux /07902 1 1 F w
545157 Quad 2-Input Data Selector (non.inv.) /07903 1 1 F w
545158 Quad 2-Input Data Selector (inv) /07904 1 1 F w
548174 | - Hex D-Type Flip-Flop with Clear 107105 — - F w
5481756 | Quad D-Type Edge-Trigwed Fﬁp'Flop 107106 — — —_ —
545181 |  4-Bit Arthmetic Logic unit /07801 - 1 — F .
545182 | = Look-Ahead Carry Generator : /07802 - e . .
. 545194 | 4-Bit Bidirectional Universal Shift Registor‘ /07601 — - o -
545195 4-Bit Parallel-Access Shift Register /07602 — — — —
54S251 Data Selector/Mux with 3-State Outputs /07905 —_ —_ —_ —
545253 Dual 4-Line to 1-Line Data Selector/Mux — — — F w
545257 Quad 2-Line to 1-Line Data Selector/Mux /07906 — — — —
545258 Quad 2-Line to 1-Line Data Selector/Mux /07907 — — — —
548260 _ Dual 5-Input NOR Gate o - o F w
- 545280 - 8-Bit Odd/Even Parity Generator/Checker 107703 - ot — —

NOTE

Per QPL 38510-32 dated

10 January 1978

1=Level 1 Qualification
2=Level 2 Qualification

*=In Process
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LOGIC—8T INTERFACE SERIES

MIL-STD
883
JAN
M38510 FLAT-
DEVICE DESCRIPTION SHEET DIP PACK
8T05 7-Segment Decoder Display Driver (Active-Hi Outputs) —_ F w
8T09 Quad Bus Driver with 3-State Outputs — F w
8T13 Dual Line Driver _ F w
8T18 Dual 2-Input NAND (High Voltage to TTL Interface) — F w
8T22 Retriggerable Monostable Multivibrator (54122/9601) — F w
8T26A Quad Bus Driver/Receiver (3-State Outputs) -— F R
8728 Quad Non-Inverting Bus Driver/Receiver (3-State Outputs) —_ F w
8T31 8-Bit Bidirectional 1/0 Port — b b
8732 Programmable 8-Bit, I/0 Port (3-State), IV Byte — | *
8733 Programmable 8-Bit, 1/0 Port (Open Collector), IV Byte = | 4
8T35 Asynchronous Programmable 8-Bit I/O Port (Open Collector) | w
8737 Hex Bus Receiver with Hysteresis-Schmitt Trigger F w
8738 Quad Bus Transceiver (Open Collector) (DM8838) F w
8780 Quad 2-Input NAND Gate (High Voltage) F w
8T90 Hex Inverter (High Voltage) - F w
8795 High Speed Hex Buffers/Inverters (74365/DM8095) _— F R
8197 High Speed Hex Buffers/Inverters (74367 / DM8097) F ‘R
8798 High Speed Hex Buffers/Inverters (74368/DM8098) F R
8T126 Quad 3-State Transceivers — F w
8T127 Quad 3-State Transceivers —-— F W
8T128 Quad 3-State Transceivers — F w
8T129 Quad 3-State Transceivers — F w

* = Qualification planned

Sinetics
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BIPOLAR MEMORY

. OUTPUT NUMBER
DEVICE ORGANIZATION PACKAGE CIRCUIT OF PINS
. PROMs
82823 32X8 F R oC 16
828115 512X8 I R TS 24
825123 32X8 F w TS 16
825126 256X4 F w oC 16
825129 256X4 F R TS 16
825130 512X4 F R oC 16
82S131 512X4 F R TS 16
825137 1024X4 Fl R TS 18
825141 512X8 Fl R TS 24
825181 1024X8 F R.G TS 24
82L5181 1024X8 F R TS 24
825185 2048X4 | R TS 18
8252708 1024X8 Fl R TS 24
82152708 1024X8 F R TS 24
825191 2048X8 | R.G TS 24
FPLF
82S100 16X48X8 | R.G TS 28
82S101 16X48X8 | R oC 28
825102 16X9 I R oC 28
825103 16X9 | R TS 28
825106 16X48X8 | R oC 28
82S107 16X48X8 I R ocC 28
PLAs ,
825200 16X48X8 | R TS 28
825201 16X48X8 | R oC 28
RAMSs
545189 16X4 F R TS 16
548301 256X1 F R oC 16
82S09 64X9 | R oC 28
82519 64X9 | R oC 28
82516 256X 1 F R TS 16 .
82S25 16X4 F R ocC 16
R = BeO Flat Pack
F = Cerdip
| = Ceramic DIP
G = Leadless 28 PINS
W = Ceramic Flat Pack
JAN M-38510
DEVICE SLASH SHEET PKG QUAL STATUS
82523 /20701 F QPL I
825123 /20702 F QPL I
825126 /20301 F QPL |
825129 /20302 F QPL I
825130 /20401 F QPL I
825131 /20402 F QPL |
828137 /20602 F QPL Il
825141 /20802 F QPL 1l
82S115 /20803 F QPL Il
825181 /20904 F QPL It
825185 /20902 ! QPL Il
8282708 /20905 | QPL Il
825191 /21002 | QPL Il
82S100 / (Draft) 1 Planned

+ Per QPL M38510-38 dated June 1980
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JIPOLAR MEMORY CROSS REFERENCE

AMD SIGNETICS INTEL SIGNETICS MMI SIGNETICS
2708 8252708 5300- 1 825126
2700/27LS00 82516 3101 82525 5301-1 825129
27508/27LS08 82523 3106/A 82516 5305-1 825130
27509/27LS09 825123 3601 825126 5306-1 825131
27510 825126 3602 825130 5330 82523
27811 82S129 3605 825136 5331 825123
3101 82525 3622 825131 5341 825141
3624 825141 5353 825137
3625 825137 5381 825181
3628 825181 5385 8252708
FAIRCHILD SIGNETICS 3636 825191 5531 82516
5560 82525
93403 82525
93417 825126
93419 82509 INTERSIL SIGNETICS :
PPl 82516 NATIONAL SIGNETICS
93427 825129 5501 82525 545188 82523
93431 825130 5523A 82516 545287 825129
93436 828130 5533 548301 545288 825123
93441 825131 5600 82523 545387 825126
93446 828131 5603A 825126 548570 825130
93448 82S5141 5604 825130 545571 825131
93453 828137 5610 825123 54S573 825137
93457 825126 5623A 82S129 86L99 82525
93467 828129 5624 825131 875296 825141
93451 828181 5625 82S141 875181 825181
825191 56526 825137 875191 825191
HARRIS SIGNETICS MOTOROLA SIGNETICS Tl SIGNETICS
0064 82825 4064 82525 545188 82523
HM7602-2 82823 4256 82516 545189 545189
HM7603-2 825123 5005 82S126 545287 82S129
HM7608-2 8282708 545288 82S123
HM7610-2 828126 54S301 5458301
HM7611-2 82S129 545387 82S126
HM7620-2 825130 545474 82S141
HM7621-2 825131 54S476 825137
HM7641-2 82S141 545478 825181
HM7643-2 825137
HM7647-2 825115
HM7681-2 825181 NOTE .
HM7685-2 825185 z::rsear::(:;n. for pin functional replacements except
HM76161 825191

Sifnotics
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LINEAR DEVICES

DEVICE DESCRIPTION PACKAGE"* PACKAGE
DEVICE DESCRIPTION
DIP | CAN DIP CAN
OPERATIONAL AMPLIFIERS D to A CONVERTERS
LF 155 JFET Op Amp H DAC-08 8-Bit Muit DAC F.Q H
LF156 JFET Op Amp H MC1508-8 | 8-Bit Mult DAC F —
LH2101A | Dual Op Amp F SE5008 8-Bit Mult DAC F -
LM101/A | HiPert Op Amp F H SE5009 8-Bit Mult DAC F —_
LM124 Quad Op Amp F SE5018 8-Bit uP-Comp DAC F —_
LM158 Dual Op Amp H SES019 8-Bit uP-Comp DAC F _
MC 1556 Hi Perf Op Amp F H SE5118 8-Bit uP-Comp DAC F —
MC 1558 Dual Op Amp F H SE5119 8-Bit uP-Comp DAC F _
SES530 Hi Slew Op Amp F H
SES532 Dual Op Amp H T PACKAGE
SE5512 Dual Op Amp FE H
SE5532 Dual Op Amp FFE H DEVICE DESCRIPTION op CAN
SE5532A | Dual Op Amp FE
SE5534 Lo Noise Op Amp F.FE H DUAL LINE RECEIVERS
SE5534A Lo Noise Op Amp FE H DS7820/A| Dual Line Receiver F -
SE5537 Sample and Hold Amp FE H DS7830/A| Dual Diff Line Driver F -
SE5539 High Freq Op Amp F —
uA747 Dual Op Amp F H PACKAGE
COMPARATORS DEVICE DESCRIPTION
SE521 Dual Differential Comparator F op CAN
SE522 Dual Ditferential Comparator F MOS FET SWITCH
SE527 Voltage Comparator F H SD210 Switch N-Channel Enhance EE —
SE529 Voltage Comparator F H SD211 Switch N-Channel Enhance EE —
LH2111 Dual Voltage Comparator F SD5002 Quad Analog Switch |
LM111 Voltage Comparator F H
LM139/A | Quad Voltage Comparator F
LM193/A | Dual Voltage Comparator H PACKAGE
DIFFERENTIAL AMPLIFIERS DEVICE DESCRIPTION DIP CAN
SE510 Dual Differential Amplifier F
SE511 Dual Differential Amplifier F SMPS CONTROL CIRCUITS
uA733 Video Amplifier F H SE5560 SMPS Contrqller F —
SG1524 Reg Pulse Width Mod F —_—
PHASE LOCKED LOOPS
SE567 Tone Decoder PLL F H
SES564 Phase Locked Loop F H JAN M - 38510
TIMERS DEVICE SLASH SHEET |PKG | QUAL STATUS
SE555 Timer FFE | H
SE556-1 Dual Timer E SE555 10903BCB F QPL 1
SE558 Quad Timer F SES555 10903BPB FE QPL 1
SE555 10901BGC H QPL 1
SE556-1 10902BCB F QPL 1
PACKAGE® LH2101A 10105BEB F QPL 1
LM101A 10103BCB F QPL 1
DEVICE DESCRIPTION (D:':'; CAN LM101A 10103BPB FE QPL 1
LM101AH 10103BGC H QPL 1
VOLTAGE REGULATORS uA741 10101BGC H QPL 1
SES5553 Dual Track Reg F H uA747 10101BGC H QPL 1
SE5554 Dual Track Reg F H LM124 11005BCB F 1980
uA723 Adj Volt Reg F H DAC-08 11301BCB F 1980
DAC-08A 11302BCB F 1980
SE5537 1980
SG1524 1980
NOTES
F = Cerdip
H=TO-5
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-INEAR INDUSTRY CROSS REFERENCE

FAIRCHILD SIGNETICS NATIONAL SIGNETICS RAYTHEON SIGNETICS
uA111 LM111 LM161 SE527 LM111 LM111
uA139 LM139 LH2111 LH2111 LM139 LM139
uA733 uA733 LM111 LM1 i1 RM733 uA733
uAF 155/ 156 LF155/156 LM119 LM119 LF155/56/57 LF155/156
uA101 LM101 LM139 LM139 LM101 LM101
wA101A LM101A LM193 LM193/ 193A LM101A LM101A
MC 1556 MC 1556 LM733 uA733 LM124 LM124
uA1558 MC 1558 LF155/56 LF155/156 RM 1556 MC 1556
uA747 uATAT LH2101A LH2101A RM1558 MC 1558
MC 1555 SE555 LH2108A LH2108A RM747 uA747
uA556 SE556 LM101A LM101 RM555 SE555
uA109 LM109 LM 101 LM101A LM109 LM109
UATIXX 79XX(7) LM124 LM124 RM723 uA723
uA723 uA723 LM158 LM158

LM 1558 MC 1558
LM1581 SE532
m;g; gé;;; T.. SIGNETICS
MOTOROLA SIGNETICS DM7820 DM7820 LM111 LM111
MLM111 LM111 DM7830 DM7830 SN52733 uA733
MC1733 uA733 LMS555 SE555 LF155/56 LF155/156
LF155/56 LF155/156 LM109 LM109 SN52101A LM101A
MLM101 LM101 LM723 uA723 SN55182 DM7820
MLM101A LM101A SN55183 DM7830
MC 1558 MC 1558 SN52555 SE555
MC 1747 uATAT SE556 SE556
MC3556 SE556 LM 109 LM109
MLM 109 LM109 PMI SIGNETICS wAT9XX HATIXX(7)
MC78XX 78XX(7) SSS1508 MC 1508-8 SN52723 uA723
MC79XX 79XX(7) DAC-08 SE5008
| MC1723 uA723
| MC1508 MC 1508-8
Ei!]lll!til:ﬁ 213




BIPOLAR MICROPROCESSORS

AVAILABILITY
PRODUCT DESCRIPTION DIP |FLAT PACK
3001 Microprogram Control Unit | R
3002 Central Processing Element (2-bit slice) | R
8X300 Interpreter/Microcontroller | *
* Under development
MICROPROCESSOR SUPPORT CIRCUITS
AVAILABILITY

PRODUCT DESCRIPTION DIP |FLAT PACK
LOGIC

54123 Retriggerable Monostable Multivibrator F R
54180 8-Bit Odd/Even Parity Checker F R
54L.S194 4-Bit Bidirectional Shift Register | *
54LS195 4-Bit Parallel Access Shift Register | .
541.S365 High Speed Hex 3-State Buffer F w
54L.S366 High Speed Hex 3-State Buffer F w
54L.S367 High Speed Hex 3-State Buffer F w
5415368 High Speed Hex 3-State Buffer F w

INTERFACE
8T09 Quad Bus Driver with 3-State Output F w
8T13 Dual Line Driver F w
8T26A Quad Bus Driver/Receiver (3-State) F w
8T28 Quad Bus Non-Inverting Driver/Receiver (3-State) F w
8732 Programmable 8-Bit I/O Port (3-State), IV Byte | *
8T35 Asynchronous Programmable 8-Bit |/0 Port | *
(Open Collector)

8T95 High Speed Hex Buffer (3-State) F R
8T97 High Speed Hex Buffer (3-State) F R
8798 High Speed Hex Inverter (3-State) F R
8T126 Quad 3-State Transceivers F w
8T127 Quad 3-State Transceivers F w
8T128 Quad 3-State Transceivers F w
8T129 Quad 3-State Transceivers F w

* Under development
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CHIP PROGRAM

Signetics is currently a major supplier of chips to both the Military / Aerospace and Commer-
cial marketplaces. All chip and wafer sales are processed through Military Products Divi-
sion.

To further enhance Signetics’ ability to service the chip marketplace, Signetics has appoint-
ed distributors to stock and resell our full line of integrated circuit chips.

Our distributors can be contacted at the following address:

Hybritek Ltd.,

125, Long Lane
Chadderton
Lancashire OL9 8AY
England

Tel: 061-681-6658/061-682-6575
(Telex 666726)

Sinetics
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PACKAGES






INTRODUCTION

The following information applies to all
packages unless otherwise specified on in-
dividual package outline drawings.

General

1. Dimensions shown are metric units (mil-

limeters), except those in parentheses
- which are English units (inches).

2. Lead spacing shall be measured within
this zone.
a. Shoulder and lead tip dimensions are to

centerline of leads.

3. Tolerances non-cumulative

4. Thermal resistance values are deter-
mined by utilizing the linear temperature
dependence of the forward voltage drop
across the substrate diode in a digital
device to monitor the junction tempera-
ture rise during known power applica-
tion across VCC and ground. The values
are based upon 120 mils square die for
plastic packages and a 90 mils square
die in the smallest available cavity for
hermetic packages. All units were sol-
der mounted to P.C. boards, with stan-
dard stand-off, for measurement.

Pla
5

stic Only

. Lead material: Alloy 42 (Nickel/Iron Al-

loy) Olin 194 (Copper Alloy) or equiv-
alents, solder dipped.

. Body material: Plastic (Epoxy)
. Round hole in top corner denotes lead

No. 1.

. Body dimensions do not include molding

flash.

. SO Packages-microminature packages.

a. Lead material: Alloy-42.
b. Body material: Plastic (Epoxy).

Hermetic Only

10.

11.

Lead material

a. ASTM alloy F-15 (KOVAR) or equivalent—
gold plated, tin plated, or solder dipped.

b. ASTM alloy F-30 (Alloy 42) or equivalent—
tin plated, gold plated or solder dipped.

c. ASTM alloy F-15 (KOVAR) or equivalent—
gold plated.

Body Material

a. Eyelet, ASTM alloy F-15 or equivalent—
gold or tin plated, glass body.

b. Ceramic with glass seal at leads.

c. BeO ceramic with glass seal at leads.

d. Ceramic with ASTM alloy F-30 or equiv-
alent.

12.

13.

14.

15.
16.

17.
18.

Lid Material

a. Nickel or tin plated nickel, weld seal.

b. Ceramic, glass seal.

c. ASTM alloy F-15 or equivalent, gold plated,
alloy seal.

d. BeO Ceramic with glass seal.

Signetics symbol, angle cut, or lead tab

denotes Lead No. 1.

Recommended minimum offset before

lead bend.

Maximum glass climb .010 inches.

Maximum glass climb or lid skew is .010

inches.

Typical four places.

Dimension also applies to seating plane.

PLASTIC PACKAGES

NO. OF PACKAGE o '
LEADS CODE 6ja/Ojc(’C/W) DESCRIPTION
Standard Dual-In-Line

8. NE 162/65

14 NH 150/65 TO-116/MO-001
16 NJ 137/53 MO-001

18 NK 135/63
20 NL 135/53
22 NM 120/53
24 NN 118/53 MO-015
24 NNE NNF 120/60 Slim Line
28 NQ 116/53 MO-015
40 NW 110/50 MO-015
Power Dual-In-Line
14 NHA2 95/33 Butterfly
16 NJA2 95/33 Buttertly
18 NKA2 90/26 Butterfly
20 NLA2 90/26 Butterfly
24 NNA2 60/23 Heatsink
28 NQA2 56/21 Heatsink
SO Packages

8 DE 110 SO-8
14 DH 100 SO-14
16 DJ 100 SO-16

NOTES
1. Dual-in-Line packages unless otherwise described.

2. Package outline is the same as corresponding standard Dual-in-Line package with

identical number of leads.

Sinotics
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HERMETIC PACKAGES

NO. OF PACKAGE

LEADS CODE 6ja/6jc(’C/W) DESCRIPTION?
Metal Headers
3 HBA 100/20 TO-5 Header
4 EC 100/20 TO-46 Header
4 EE 150/25 TO-72 Header
8 HEA/HEB 150/25 TO-5 Header
10 HFB/HFA 160/25 TO-5/TO-100 Header, Short Can
10 HFD/HFC 150/25 T0O-5/TO-100 Header, Tall Can
Flat Packs
10 QF 230/55 Flat Ceramic
10 WF 240/50 Flat Ceramic
14 QHA 185/45 Flat Ceramic Laminate
14 WH 205/50 Flat Ceramic
16 QJA 170/45 Flat Ceramic Laminate
16 RJA 133/30 Flat Ceramic, BeO
16 wJ 200/50 Flat Ceramic
18 RKA 107/22 Flat Ceramic, BeO
24 QNA 155/44 Flat Ceramic Laminate
24 RNA 107/22 Flat Ceramic, BeO
24 WN 155/40 Flat Ceramic
28 RQA 107/22 Flat Ceramic, BeO
40 RWA 85/20 Fiat Ceramic, Bal
Ceordip Family
8 FE 110/30 Dual-in-Line Ceramic
14 FH 110/30 Dual-in-Line Ceramic
16 FJ 100/30 Dual-in-Line Ceramic
18 FK 93/27 Dual-in-Line Ceramic
20 FL 90/25 Dual-in-Line Ceramic
22 .FM 75/27 Dual-in-Line Ceramic
24 FN 60/26 Dual-in-Line Ceramic
28 FQ §7/27 Dual-in-Line Ceramic
Laminated Ceramic, Side Brazed Lead
8 IEA 100/30 Dip Laminate
14 IHA 95/25 Dip Laminate
16 IJA 90/25 Dip Laminate
18 IKA/IKB 88/25 Dip Laminate
22 IMA 80/25 Dip Laminate
24 INC/INH 85/25 Dip Laminate
28 IQA 60/25 Dip Laminate
28 GQ* 90/35 Chip Carrier
40 IWA 55/25 Dip Laminate
44 GX* 75/30 Chip Carrier
48 Jy* 565/25 Dual-in-Line Ceramic
‘80 1ZA 42/20 Dip Laminate

“Contact factory for Package drawings.
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PLASTIC: Standard and Power Dual-In-Line

NE Package

LEAD NO.1

ﬁﬁﬁﬁ

6.40 (.252)
O 6.22 (.245)
7.87 (.310)
953 (.375) %5: 1.66 (.065)
9.27 (.365) 139 (.055)
°'75:'23?“ 317 (125)
051 (.
) 2.92(115)
22t _F
I 3.43 (.135) 0.38 Lo15)
Tz 0.25 (.010) —
1.32 (.052) 10.03 (.395)
1.12(.044) o 53 (.021) 7.62 (.300)
038 (.015)
279 (.110) 1.14 (.045)
2.29 (.090) 0.64 (.025)
NJ Package
({—LEAD NO. 1
O 6.40 (.252)
O 6.22 (245
19.18 (.755) 7.87 (310
18.02 (.745) 2180126) 737 (200) | 1.73 (.068)
92 (. 292 (.115) 745 (057)
|
[) 0.38 (.015)
3 0.89 (.035) 0.25 (.010)
0.38 (.015)
1.32(.052) 3.43 (.135) "712123 :ggz;
112(.044) 2.79 (110) 0.76 Loaop O V120 et
2.29 (.090) 05T T020)
053 (.021) 0.51(.020)
0.38 (.015)

NH Package
ELEAD NO. 1
6.40 (.252)
6.22 (.245)
19.18 (.755) 7.87 (.310)
18.92 (.745) 3 ’9‘ 125) 7370290 | 1.73 (.068)
2577 "5 1.45 (.057)
Gaa o}
0.38 (.015)
L]
t 038 (015)
0.25 (.010)
1.32 (.052) 3430
1721044) 305 120 10.03 (.395)
0.53 (.021) 2.16 (.085) 762 (:300)
038 (.015) 279 (110) 1.65 (.065)
2.29(.090)
NK Package
LEAD NO. 1

AAANAAANN

K2

6.40 (.252)
O 6.22 (.245)
\VAVYAVAVAVAVAVAVAY R
038 (.015)
23.50 (.925) 3.18 (.125)1. 1:87 (.310)
. 737(290) 1.73(.068)
23.24 (.915) 2.92 115) 145(057)
} 0.38 (.015) :
0.25 (.010)
:'?Z (‘g:’i) E]l |o 10.03 (.395)
12049) 3.43 135, 762 (:300)
0.53 (.021) 2.79 (.110) 1.78 (.070) 305 (.120)
038 (.015) 2.29(.090) 1.52 (.060)
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PLASTIC: Standard and Power Dual-In-Line (cont’d.)

NL Package

LEAD NO.1

nanannnnnd O
O

O 6.40 (252
6.22 (.245)
26.92 (1.060) 3.68 (.145)
26.54 (1.045) (.89 (.035) 292 (.115) 7.87(:310)___1216 (.085)
0.38 (.015) 7.371.290) 19770 (055)
|
I T
r 0.38 (.015)
0.25 (.010)
1.32 (.052) 10.03 (.395)
712 (.048) ""E] b 7.62 (.300) '
] 3.43 (.135)
053(.021)  279(.110) 2030080 355 720)
038015  2.29(.090) 1.78 (070)
NM Package
({\—LEAD NO. 1
O 8.94 (.352)
845 (.345)
28.07 (1.105) 089 (.035)
27.81(1.095) 038¢ ‘”5’ 1041 ‘410) 216 (.085)
991 ( 390) 788 (074) 074;
t 0.38 (.015)
0.25 (010)
1.32 (.052) | 12 12.57 (.495)
3.34(.135) 22 2] — e
306 (120 12 044l ‘L 3] 1016(400)
279(110)  152(060) 3.94 (.155)
0.53 ( 021)
2221921 3397 T02 1. 3.68 (145
0350 2291090) 02 (.040) (1a5)
NN Package
LEAD NO. 1
[)[\/\/\/\{\/\I\/\ﬁ/\[(
(1410 L555)
O 13.84 (545)
v
VATV \3)1‘%(1\,)253 VUV Mi;’l 15.49 (610) 91(.075)
31.50 (1.240) 051 (.020) 1*—— 735 590) 99(590) 65(,065)
| —Lm
038 (.015) t
025010 " ¥
3.43(.135) _,“ e [e_1765(695) |
305 (.120) 2.16 (.085) 3.94 (155 ’5 241600
1.32 (.052) 053( 21) 165 (065) 3.68 (.145)

222

172 (044] 0.38(015) 2Z3LL10L

2.29 (.090)
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PLASTIC: Standard and Power Dual-in-Line (cont’d.)

NNE/NNF Package
LEADNO.1 []
ANAANANANANNANL
O O (l 8.94 (.352)
8.45 (.345)
\YAYAYAYAYAVAYAVAVAY] | osocom)
0.70 (.027)
30.48 (1.200) 10.41 (.410)
29.97 (1.180) “5911390)
__0.89 (.035) 2.16 (.085)
0.38 (.015) 1.88 (.074)
3.94 (.155)
368 (.145) ]
3.43 (.135) 0.38 (.015)
3.06 (.120) 0.25 (.010)
1.40 (,055) 1257 (.495)
17741 045) 10.16 (.400)
114 1.045) 063 (.021) 2.79 (.110)
1038 (0.15) 2.29 (.090)
NQ Package
LEAD NO. 1
ANAANANANNAAAA
O 14.10 (.555)
ﬁ 13.84 (.545)
LYAYAYAYAYAVAVAVAVAVAVAVAVAV DS
36.86 (1.455)
35_7,,:1Am; 5100201 ) 1549 610)__|1.91(.075)
4 l 14.99 (590) | 1.65 (.065)
3.847.155) l l .
368 (145) B
0.38 (015)
fi 025 (.010)
1.32 (.052) 343 17.65 (.695)
7,12 (.044) (31355) 5.24 (.600)
0.53 (.021) 279 L1103] 2.16(.085) (720
0.38 (.015) 229 (.090) 1.65 (.065)
NW Package
LEADNO.1 [
AAAMNAAANANANAAANAAAAAANAR ;
‘é} 13.84 (.545)
73.58 (.535)

>

(

OPTIONAL CONFIGURATION

VY VYYVYYYVYYVYVYVYYYYYYYY Y o803
52.19 (2.055) 0.38 (.015) 1.91(.075)
51,81 (2,040) 3.93 (.155) 15.49 (.610) 1.65 (.065)
Sea (a5 | . 14.99 (.590)
L 4 [
TD
0.38 (.015)
I{\ 0.25 (.010)
| = - 1.39 (.055) 3421.135)
2.16 (.085) — 304 (.120) 17.65 (.695)
Te5 (065 279 (.110) 114 (.0a5) 1534 1600)
2.29 (.090) 0.5 (.020) B
0.4 (.016)

Sifnetics
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PLASTIC: SO Packages

DE Package

HHA

4.0
38

158)
150)

5.2 (.205)
4.6 (.181)

6.2 (.244)
6.8 (.228)

=

LEAD NO. 1 i3—
5.0(197) __|.78(.031) 4 o, 45
~— 280188 | 610028  per)] -
. I‘ /\ 7 @picy 171030
1. 75( 069) I .64 (.025)
! —ﬁ 360 oss)j_ B
56 (.022) | 1‘___ @4 PLCSU
49(.019) __| 127{050) 022(009) ¥-6
0.45 (.018) .19 (.007)
0.35 (.014) 0.20 (. m’
0.10 (.004)
DH Package
HAHHHHH—7
5.2 (.205)
26(.181]
4.0(.158) | 6.2(.244)
38 (&.150) 5.8(.228)
LEAD NO. 1 fi3—
8.75 (.344) .78 (.031) 37(015)
8.55 (.336) 61 (024) ,\L\7 (a4 PLCS) .77 (.030)
— 1 .75 069) eaoz
! T 1135005314 I"-[
56022 |1, | Iu = ""1_‘_5_7‘ 7 (4PLCS\)JL/
45(.018) " | 1.27 (.050) 0.20 (.008)  0.22(.009)
0.45 (.018) [T 8sc3] 0:10(.004) 0.19(.007)
0.35 (.014)
DJ Package

BHAHBAAA——

LEAD NO. 1 fi3—

.56 (.022)
.45 (.018)

0.35 (.014)

224

0.45 (.018)

5.2 (.205)
36 (.181)
40(.158) | 6.2(.240)
38(.150) | 5.8(.228)
TEooEEoE— |
10.00 (.394) 78(.031) 37(012{>45/
9.8 (.385) 61(024) 370 77 (.030)
™~ RAALL)
po_4 5 v /\ 7 (4PLCS) |64 (025)
1.75(.069)
h 7.35(.063)_ - @
! 7 (4PLCS\)L
3 -6
1.27 (.050)
esc 3] 0.20(.008)  0.22(.009)
o 10(.004)  0.19(.007)
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HERMETIC: Metal Headers

HBA Package EC Package
9.40 (.370) ‘ 4.95 (195) o,
9.02 (.355) Exyamyif
8.26 (.325)
| 8.00 (:315)
( |
5.33 (.210)
4,70 (.185) =32 T707
l 23577651 4321 0.76 (.030) MAX.
)
[ [ i 14.22 (560)
0.76 {.030) 14.27 (.562) 12.70 (.500) 4 LEADS
0511020) 1270 (.500) { 0.48 (.019)
l [s84 230 | 047(078)
3 LEADS 5.37(.209)
0.48 (.019)
0.41 (.0%6) 5.33 (.210)
N
4.83 (.190! 2.54 (.100) T.P.
267 (.105)
2.42 (.095) 117 L048)
—OWG—) 1.27 (.050) T.P.
4 & 2.67 (.105) >\
TERMINAL CONNECTIONS // \ 67 (.
A5 1.22 (.048]
PIN 1 - INPUT I 112 \ 242105 .071:.02—3;
PIN 2 — OUTPUT
CASE — GROUND \\ / CONSTRUCTION NOTES: 10a, 11a, 12a
0.86 (.034)
o7uozs)‘>;< \(
102(05\
0.74 (.029)
CONSTRUCTION NOTES: 10, 11a, 12a
EE Package HEA/HEB Package
4.95 (.195)
DIA. 8.26 (.325)
a5z (T8 [~8007315) °
1 r
0.76 (.030)
4.70 (.185) 051 (.020)
5.33 (.210) .19 (.165)
432 (.170) l
0.76 (.030) MAX.
14.28 (.562) —
12.70 (.500)
14.22 (.560)
12.70 (.500) L4 LEADS _j__[][) 00 []\\ .14 (.045) \noyLATOR
0.38 (.015)
] 0.48 (.019) 0.48 (.019)
um— 0.41 (0.16) .48 . !
:.g: :;gg: DIA. 040 (3701 a4t ot O A
% 8 8 LEADS
302358 O'A ]
4.06 (.160)
254 (.100) TP, Tﬁs‘%ﬁi&l
45° T.P.
1.17(.046) oy
45 2 TYP.
0.37(036) 1.27 (.050) T.P. —
/< 5.33 (.210)
1.22 (.048) 2.83 (.190)
0.71(.028)
CONSTRUCTION NOTES: 10s, 113, 12a

1.02 (.040)
0.74 (.029)

0.86 (.034)

077 (0281 J

CONSTRUCTION NOTES: 10a, 11a, 12a

Sinotics
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HERMETIC: Metal Headers (cont’d.)

HFB/HFA Package
826
-4 o
0.76 (.030)
0.51(.020)
4.70 (.185)
4.19 (.165) o—n{%gmsuuma
K3

wade| UL

72.70 (500 [”] [I []n
9.40 (.370),
K
4.06 (.160)
3065

6.10 (.240)
5.59 (.220)

CONSTRUCTION NOTES: 10e, 11a, 12a

0.74

10 LEADS

[~ 0.48 (.019)
0.41(.016)

36° + 2° TYP,

(:029)

HERMETIC: Flat Packs
QF Package
048 (.019)
LD NO. 1 I——ﬁ“—m TYP.
—8
| ——
6,60 (.260)
 som— 6.10(.240)
| -
L
l 1.40 (.086)
635(250) | 6.60(260) 114 (045}
584(230) 1 6.10(.240) L0703 oy
1.91(.750) o3t
£ 7.85 (730) 079 (.031)
; 051 (020)
-.l I-—oJe 1.030) MIN. | @ 015 (006) Ll.m (0751
127
— 0.51 (.020) 10008 1:050)

CONSTRUCTION NOTES: 10c, 11d, 12b

226

HFD/HFC Package
8.26 (.325)
.00 (318) DIA.
I . 0.76 (.030)
6.48 (.265) 0ET(020]
5.97 (235) 1.14 (.045)
w INSULATOR
wnde| AT
12.70 (:500)
0.48 (.019)
__[”] |] [“}"J"‘ 041 (01) O
9.40 (.370) DIA. —] 10LEADS
9.02 (.355)

6.10 (.240)
5.59 (.220]

0.86 (.034)
0.71 (.028)

CONSTRUCTION NOTES: 10a, 11a, 12a

1.02 (.040)
0.74 (.029)

° 2 2° TYP.

&

WF Package
iz 1.40 (.065)
@l l— LEAD NO. 1 —f Je— 0510200 114 (085)
KN
6.60 (.260)
0.13 (.005) E——— @ 6.10 (.240)
MIN, ] e 15.:1 (.206)
[ e—— > pm— ¢ 4.95 (.195)
! K
]
287(310) | 6:60(260) | 0.48 (.019) | 0.89 (.035)
7.37 (.290] 6.10 (.240) 21.84 L“O)_.‘ 0.38 (.015) 038(015)
_.1 T 21.34 (.840) |
[ 1 1
- f
.15 (.
—:%-:%?—; 4] fe—{i4 0.76 (.030) 1.02(040) 216 (.085)
B 0.51(.020) 1.40 {.085)

CONSTRUCTION NOTES: 10b, 11b, 12b



HERMETIC: Flat Packs (cont’d.)

QHA Package

21.84 (.860) |1 40 (,055)
LEADNO. 1 13 2134 (840) |1.u (:045)
it - 1
013 (.008) ] f
MIN. 7.87(.310)
— 187 .310)
7.37(.290)
889(350) € s L
838(330) - l )
] 3 b7
6.60 (-2601 048 (.019)
7.87 (.310) 6.10 (.240) 51 020) (71078 108 1.14(.045) MAX.
726 (785) [ o0l [2] 2.16 (.085)
‘.1 le— —s{ |« 0761030 14 ‘473‘-090)
¥
0.15 (.006) 4.70 (.185) 1.27 (.050) 0.64 (.025)
0.10 (.004) 4.20 (.165) 0.76 {.030) 0.25 (.010)
CONSTRUCTION NOTES: 10c, 11d, 12b
QJA Package
24.38 (.960)
LEAD NO.1 | 1.40 (.085)
23.88 (.940) 774 (o) )

10.29 (405) C
9.62 (.375) =
c———————

44
m

7.24 (.285] e
6.48 (.265)

—i

0.3 (.005)| 8.38 (.330)
MIN,

0.48 (.019)
0.38 (.015)

51020 2

|- 76 (.030) fig]

.

4

1 I
o1l 5.08 (.200) _‘.___.{ 1.27 (.050) t
915 (g'm): 4.57(180) ""076(030) 0.4 (025) 2.16 (08s)

CONSTRUCTION NOTES: 10c, 11d, 12b

0.25(.010) 1.78 (.080)

WH Package

E3] 1.40 (.056)
l@ [E_ LEAD NO. 1 051 (.020)~| 1.14 (.045)
1
e Lem—
RSN T — B zzstam
MIN. = 1 7.49(.295)
——— ———
:__L 9,14 (.360)
— 8.38 (.330)
—————
7.87 (.310) 6.60 (.260) 0.48 (.019)
[~ 7Za 7288 T .67 (235] 0.38 (015)
21.84 (.860) Lo} o 89 (.o3s)
21.34 (840) 0.38 (.015)

e

| |
X

1
+

|~——0.76 (.030)

]

[z

CONSTRUCTION NOTES: 10b, 11b, 12b

0.15 {.006)
0.08 (.003)

1.02 (-ND)_J LZ.]G (.085)
051 (.020) 30 (055

RJA Package
1.52 (.060)
£'1_3]LEADNOJ [Z}—={[+—0.51 (.020) 1,02 (.040)
1
=
()]
j— i — 9.14 (.360)
— —_— 8641340)'
10.39 (.409)
| = 540 (370)
9.40 (.370) 7.37 (.290) 0.48 (.019) 1 0.64 (.025)
13 (005)[ 8.38 (:330) 6.48 (256511 2438 (060) |0-38 (015) 0-25(010)
MIN. 23.88 (.840)
N
4 l 1 3
——»‘ |e— fid) 0.76 (.030) }
——-—3:,1{%: iy 1.02 (.040) 2.16 (.085)

RJA CONSTRUCTION NOTES: 10b, 11c, 12b

Sifuetics
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HERMETIC: Flat Packs (cont’d.)

WJ Package

Z 1.40 (.055)
i3 LeAD NO. 1 —={|=—051 (.020) 1.141(.045)
— =
=
| e e— E
“1_ 9.14 (.360)
———— ey
— 8.64 (.340)
——
[————— { 10,03 (.395)
‘ =————— = ~9.40 (370}
[— P
T 9.40 (.370) 6.99 (.275) _| ME' 019 Lo.m(.ozsp
] .38 (330) 6.22(245) | 430 060) |08 (015) 02510107 L2
.000 MIN,
23.88 (.940)
l ] ]
J
0.15 (.006) ——! [+—0.76 (.030) 1.02 (.040)__’ 2.16 (.085)
0.08 (.003] i 051 (0200 1.40 (.055)
CONSTRUCTION NOTES: 10b, 11b, 12b
QNA Package
24.38 (.960)
23.88 (.940) %@]
0.51 (.020'—.‘ -—@ LEAD NO. 1 @ T )
.000 MIN.
b Sl T
[ b — 1
14.22 (.560)
[ — 1 14.22 (.560),
i o P 13.72 {.540)
1.10 (.00s) — —————— 10.29 (.405)
e | —1
MIN, ‘ 1 952 (375)
— | e——
I )
T [e— d ” “ = -]
—
0.15 (.006) 048 (019)
0.10 (.004) l _.| |~—f{6 —=| |«.76(030) fig 0.38 (015
5.08 (.200) 2.16 (.085)
0.64 (.025) 457 (.180) 1.78 (.060)
0.25 (.010) . 1.27 (.050)
0.76 (.030)
lo_9.40(.370) | 7.24 (.285)
8.38 (330) 48 (255)

CONSTRUCTION NOTES: 10c, 11d, 12b

228

RKA Package

ll

CONSTRUCTION NOTES: 10b, 11¢, 12d

sijnotics

1.52 (.060)
[~—(2) 051 (020 7,02 (.040)
43 LEAD
‘-g_sj NO. 1
) em— —
—— — 9.90 (.390)
e ——] o—— B ]
10.41 (.410)
| e—— E—
] Bl
—— .
] 15.88".625)
————1
 — { 14.99 (.590)
] ————
9.40 (:370) 10.16 (.400) 048 (019)
8.38 (.330) 9.14 (.360) 0.38(.015)
28 96 (1.140)
2896 11.140) |
25,91 (1.020)
le—0.76 (.030) — 98] | l
4 )
0.15 (.006
S loel 1.02 (040) 2.16 (.085)
g 0552 (.020) 1.27 (.050)
CONSTRUCTION NOTES: 10b, 11c, 12d
RNA Package
a3 1.52 (.060)
I — [2] 051 (.020) 7,02 (040)
]
C )
r S — 14.22 (.560)
| em— ¥ 1372 (540)
| e—— &
[— e
 —— ::x—‘i 15.88 (625)
—_— —— f 14.99 1.590}
| —— ——————.43.019)
— — Tt
e —— e —
e —
9.40(370) | 10.16 (.400)
.38 (.330) 914 (.360)
8.38 (33 I 28.96 (1.140)
25.91 (1.020)
ﬁa’a' 1—-076 (030)  —] t-[15'l l l
. [ ! ]
 —
0.15 (,006)
0.10¢.004) 1.02 (.040) 2.16 (.085)

0.51(.020) 1.27 (.050)



HERMETIC: Fiat Packs (cont’d.)

051020) Z—f f=— 03 1521000
I
e
C | es——
| ————
em——— 14.22 (560)
— ———'——'T 13.72 (540)
e ————— 1
— ——
e — ——————  }1003(3%
l —] ————— | 540370
| e ———
=] [ 4
000 MIN.|_ 9.401(370) __|_ 6.9 (.275) | 2%%:—:—; — 0.10 (.004)
838 (330) 622(245) ' 5435 060) |O°" MIN.
23.88 (940) |
(15— figo.76 (.030) | l
| | l‘ .

0.15 (.006)
FoET003 1.02 (.040) 216 (.085)
o8 051(.020) 1.40 (.055)
CONSTRUCTION NOTES: 10b, 11b, 12b
RQA Package
051 (.020) ——o] o 7] i3
C 1T B
r | eo————
C P |1.52(060)
C 1.02 (.040)
P I
16.76 (.660)
] :—T@ 16.26 1.640)
e
| —— A 15.88 (.625)
————— ——— 14.99 (.590)
| o — —————
| e— sun
0.38 {.015)
/o S———————
| —— ——
| emmommsmmss—— ————]
TS
9.40 (.370) 10.16 (.400}
8.38 (.330) 9.14 (.360}
26.96 {1.140) 2.16 (.085)
25.91(1.020) 127 (.050)
—.l le— [15; —{ |14/ 0.76 (.030) |
0.15 (.006) I
0.10 (.004) 1.02 (.040)
CONSTRUCTION NOTES: 10b, 11c, 12d 0.51(.020)
RWA Package
1.51 (.060)
[e—051(.020) —i3 1.02 (.040)

Hlle==—

—— _'[%oﬂ(,w;

15.88 (.625)

24.38
2388

I

=TT

(.960)

(.940)

l,_9.40(370) 15.88 (.625) )
8.38 (.330) 10.09 (.594) 34.68 {1.365)_|
31.86 (1.254)
i -1 0.76 (.030) fid}—= l l
1
| - J
0.15 (.008)
0.10(.004)

CONSTRUCTION NOTES: 10b, 11c, 12d

1.02 (.040) 2.16 (.085)
05710201 1.27 (.050)
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HERMETIC: Cerdip Family
FE Package

LEADNO. 1 13

ATATATA

C

AVAVAVAY)

7.67 (.302) MAX.

1,143 (.045)
[*6.:635 (.025)
1.78 (070)
0.76 (.030)
227 (110)
2.2 (.090) L"

9.906 390) 4.45 (.175, 8.13 (.320)
}‘ 70.287 (405) — | 368 | L‘(.u‘)s)“ = 737 (2000 —"
1.02 (,040 T l
r°v5‘ ‘-020; I 2.29 (.090) [2]
’ [
0.36 1014)
0.20 (.008)

FH Package

HHH\(’HH\JHH\H’E

LEAD NO. 1

10.03 (.395)
7.62 (.300)

058 (o) 19 (.165)
I TAD)
CONSTRUCTION NOTES: 10b, 11b, 12b
FJ Package
LEAD NO. 1 i3
nASASANAN r”jr"l-
7.67 (.302) MAX.
1.02 (.040)
| VRV VP Ve N 0.51(.020)
19.94 (.785) 4.45 (.175)]  8.13 (.320)
19.18 (.755) 368 (.145)| ~ 7.37(.290) " |2.29 (.090)
[ {
‘ 2
ik vseion ||
0.20 (,008)
%‘—:—i%;—g—;—» @ L_——i 10,03 {.398)
: 7.62 (.300)
22911101 1.27 (.050) 4.19 (.165)

0.58 (023) 2791110
0.38 (.015) 229 (090)

CONSTRUCTION NOTES: 10b, 11b, 12b

230

0.38 (.015) 3.18 (.125)

7.67 (.302) MAX.
NN N N Loz
0.51 (.020)
19.94 (.785) .45 (175)|<. 8:13 (:320)
79.18 (.755) 368 (.145)| 737 (290) | 2.20 (.090)
|
]\\ @
| 0.36 (.014) % 1
020 (.008)
1.78 (.070) r
0.76 (.030) _.l —‘l "’ 10.03 (.395)
7.62 (.300)
4.19 (.165)
279( 110) 318(.125)
0.58(.023) 2.29 (.090) 2.49 (.098)
0.38 (.015) 178 (.070)
CONSTRUCTION NOTES: 10b, 11b, 12b
FK Package
LEADNO.1 i3
PAVATAYAVALYALYAY r‘;\_
7.67 (.302) MAX.
[P AN A AN A A AV AN
23.50 (.925) 4.45 (.175) 8.13 (.320)
22.40 (.882) 3.68 (.145) 7.37 (.290)
2.29 (.090)
—
7,02 (.040)
0.38 (.015)
1 &
f 036 (014 |\ 1
0.20 (.008)
1.78 (.070) 2.79 (.110) 10.03 (.395)
0.76 (.030) '@' 2.29 (.090) ™ 7.62 (:300)
0.58 (.023) 1.27(.050)  4.19 (.165)
0.38 (.015) 038(015) 3.18(.120)

CONSTRUCTION NOTES: 10b, 11b, 12b

sinotics



HERMETIC: Cerdip Family (cont’d.)

FL Package
LEADNO. 1 J
INATATATATATATATA ('1
7.67 (.302) MAX.
PAVAVAVAVAVAVAVAVAN|
25.146 (.990) 4.45 (.175) 8.13 (320
23.926 (.942) 368 (1451 [*737 (290)
~1.02 (.040)
038 (075)] 229 (oemf—]
t 0.36_(.014) 1
0.20 (.008)
R e d 2.79 (nog’! 1.27 (050) | |, 10.03 (.395)
o7s (:030) 27 (.
058 (.023) P-’i’ 005) | [~ 762 (:300)
0.38 (015) 4.19 (.165)
- 125

CONSTRUCTION NOTES: 10b, 11b, 12b

20)
9—0,—"2.54 (.100)
e

FN Package
LEAD NO. 1 i3
WATAYATATATATAYATA YA
15.75 (.620)
q MAX.
AR VAT Ao A AT A v { v
32 77 (1.290)  Earaill 15.75 (.
31.37 (1.235) c 14.99 (.
L -
L1 ] 2
0.36 (-014) i
0.20 (.008)
1.78 (.070) ‘ 11765 1695) |
3] Fe—
0.76 (.030) L t— 432 1.170) 15.24 (.600)
3.30 (.130)
0.58 (.023) 2.79 (.110) 2.49 {.098) 4.19 (.165)
038(015  229(.090) 1.527.060) 318 (.125)

CONSTRUCTION NOTES: 10b, 11b, 12b

FM Package

BJ\/\/\/\AAAA/\;

LEADNO.1 3

10.16 (.400)
MAX
PV A VAV ATAVAVAVAVAVAN|
28.19 (1.100) 1.02 (.040)
27.00 (1.060] 038 (.015)
la.45 (.175) _ 10.80 (.425)
3.68 (.145)  10.30 (.405) | 2554 (.100)
I [ 1y
ﬁﬁﬁﬁﬁﬁﬁ o
f 0.36 (.014)
020 (.008) I
1.78 (.070) 2.79 (.110) 12.57 (.495)
0.76 (.030) [ | | 2.29 (.090) 10.16 (.400)
254(.100)  4.19 (.165)
064(.025) 318 (.125)
0.58 (.023)
0.38 (.015)
CONSTRUCTION NOTES: 10b, 11b, 12b
FQ Package
LEAD NO. 1
AA/\AAAAAAAAAAA/— [3
14.98 (.590) MAX.
\VATVAVA AW AVAVAVAVAVAVA VAV v i Ryl
[0.51 (.020)
37.85 (1.490) 5.08 (.200)
36.58 (1.440) 38101500 1549 (610)
_—
14.99 (590
| | 2]
T 2.54 (.100)
¥ 0.36 (.014) 1
170.20 (:008) "1™
.52 (.690)
1.93 (.076) MAX. le— -
,_.”__ 76.26 (.640)
0.58 (.023) 279 (.110)  2.54 (.100) 4.19 (.165)
0.38 (.075) 2.29(.090) 1.52(.060) 3.05 (.120)
CONSTRUCTION NOTES: 10b, 11b, 12b

sinetics



HERMETIC: Laminated Ceramic,
IEA Package

Side Brazed Lead

‘—LEAD NO. 1013

ol L\ L

7.87

D

7.11 (.280

e
L 13 97 (.550) |
| 1295 (.510) |
o
12,95 (.510) 1.40 (,085) 8.13 (.320)
l‘—12.45 1.490) 'l 0.63 (.025) 1 7.37 (.290) fig]
J_ 3.05 (.120)
2,03 (.080) | ] 2
.13 (.005) MIN, I f
Ius .175) 0.31(.012)
1378 (128 0.20 (.008)
152 {060 8.74 (.344)
1.14 (.045) 3.05 (.120) [~ 7171280 "
@ 2.03 (.080)
053 (021) 279 (.110)
0.38(.015) 2.29(.090)
CONSTRUCTION NOTES: 10b, 11d, 12b
LEAD NO. 1 i3
———e e b
7.87 (.310)
711 (.280)
a—a —a— g ——2 =T S
19.43 (.765) .
18.47 (.730)
12.85 (.510) 1.40 (.055) £13(320) ]
.13 (.005) MIN. 12.45 (.490) 0.63 (.025) | 7.37 (.290)
3,05 (.120)
f 2.03 (.080) 1]
I o31(012)
0.20 (.008)
T 279 (110) |« 874 300 ]
L0048 | o' os0) | B) 3291 000) 4.45 (.175) 7.11(.280)
1.14 (.045) 053 (021) 3.8 (.125)
0.38 (.015)
CONSTRUCTION NOTES: 10b, 11d, 12b
IJA Package
I LEADNO. 1 i3
7.87 (.310)
7.11(.280)
20.70 (.815)
19.93 (.785)
1.66 (.066) 12.95 (.510) 1.40 {.055) 8.13 (.320)
0.51 (.020) b | * 12.45 (.490) '| 0.63 (.025) 7.37 (.290) |
L1 3]
13...005) MIN.  \* T—
f 031(.012)
020 (.008)
1.52 (.060) @ 8.74 (.344)
1.14 (.045) 4.45 (175) 7.11 (.280)
279 (.110) 318 (125)
0.53 (.021) 2.29 (.090)
0.38 (.015)

CONSTRUCTION NOTES: 10b, 11d, 12b
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HERMETIC: Laminated Ceramic, Side Brazed Lead (cont’d.)

IKA/IKB Package
ILEAD No. 1 i3
7.87 (.310)
7.11 (.280)
23.62 (.930) 1.65 (.065)
22:61(.890) .76 ( 030)
12.95 (510) 8.13 (:320)
A13(.005) MIN. [+ 105" 290) ——"' 1 |‘7.37 {.290)
4 306 (1201 ul
T 2.03 (.080) 11 2
‘ T
03102 J| |
0.20(.008)
1.52(,060) 8.74 (.344)
01‘(“5, 7.11 (.280)
1.40 (.055) | _4.45 (.175)
oaz(om 219(110)

0.38(.016) 2.29 (.080)

083(025] 3.18(128)

CONSTRUCTION NOTES: 10b, 11d, 12b OR 12¢

IMA Package
rLEAD NO. 103
10.41 (.410)
9.65 (.380)
27.94 (1.100) %‘4@ hg

63 (.025)
165 (.065) | 12.95 (.510) 26.42(1.040) | 10.87 (.420)
0.76 Loso)l 1245 (4%0) — _ { 9.90 (-390,

M Uy 11

‘1 0.31(.012) T
f—

il IF
.13 (.005) MIN. , ,
0.20(.008) " |
1.52 (.060) 2.79 (.110) E] 11.28 (.444)_'
1.14 (.045) 2.29 (.090) 9.65 (.380)
305(120) | | ' 4.45(.175)
2.03 (.080) 3.18 (.125)
0.58 (.023)
0.38 (.015)
CONSTRUCTION NOTES: 10b, 11d, 12b
INC/INH Package
LEAD NO. 1 fi3
15.49 (.610)
Q 1473 (.580)
31,01 (1.220) 1.78 (.070) 18 |15.74 (.620)
20.87 (1.180) 13.46 (.630) 0.76 (.0301| | 13.48 (.630) | |14.99 (.590)
013 (006 MIN. [~ 1Z5E (T V| N
gl H 1” Hl gl it 11 1 @
031(.012) |
108 Loo8) ’* ‘l ’*T,? 1 0.20 (.008) ||
U
279 (110) 16,36 (.644)
0.76 (.030) osl.rcn 278 (o802 14.7:(.500)""l
o:a(ms)
sz(ow) 3.06 (.120) 445 (.176)
714 (048) 3981125

2,03 (.080) 3.18(.125)

CONSTRUCTION NOTES: 10b, 11b, 12b

sinotics
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HERMETIC: Laminated Ceramic, Side Brazed Lead (cont’d.)
IQA Package

LEAD NO. 13
C Basiewn
14.73 (.580)
36.32 (1.430) |s.78 0701 ~__15.74 (620) __|
35.05 (1.380) 676 030) 1498 (590 |

13.46 (530) 13.46 (.530)
-13 (.005) MIN ] 12.95 (510) I f‘12.95 (.510) i
} | il
_f_ -
0.31(.012) t

t 0.20 (.008) |~
1.65 (.065) _| 3 T 16.36 (.644)
0.76 (.030) 0 0.3 (021) }‘- 273 (,sao)_’!
0.38 (.015) 279( 279(.110) 3.05 (.120) | 4.45(.175)
1.52 (.060) oem P RT TR
114 1045) 229(.090) 203(080) 3.18(.125)

CONSTRUCTION NOTES: 10b, 11b, 12b

IWA Package
ILEAD NO.1 fi3

15.49 (.610)
14.73 (.580)

15.74 (.620)
le 14.98 (.590)»| 13.46 (.530)
.13 (.005) MIN. }'—5‘ 56 (2.030) ———— 13.46(.530)—01—_'_ !___4F 12.95 (.510)
_t 5029 (1.980) —1 72,95 (510) ; 1§ me—
T

11 [2]

1(012)
1.65 (.065) 152(060) 279 (.110) ' mw.i 0.20 {.008)
0.76 (.030) 114 (085)  2291080) 121~ 1473 (580)
0. 53 0.53 (.021) 021) 1.78 (.070) 4.45 (.175)
0.38 (015) 0.76 (.030) 318(.125)
3.05 (.120)
CONSTRUCTION NOTES: 10b, 11b, 12b 203 (.080)

IZA Package

‘—LEAD NO. 103

23.22 (914)
22.45 (884)
23.37 (.920)
2267 (290
64.39 (2.535) h 15.75 (.620) 18
6286 (2475) —F '_ ] l 15.24 (.600) |
15.75 (.620) WJ
15.24 (.soo) 0310012 || ¥
i B
1.65 (.065) _ 152 ( 060)  2.79(. 110) » g;f’;ﬂ;s’ ]
0.76 (.030) | 114 (045) 229 (.080) 555 550
053 (.021) 178(070) L 3051200
0.38 (.015) 0.76 (.030) m
4.45 (175)
CONSTRUCTION NOTES: 10b, 11b, 12b 318 (128)
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BIPOLAR MEMORY

3101A (O.C)

54/745189 (T.S.)
654/74S301 (0.C.)

82S09 (0.C.)
82516 (T.S.)
82S19 (0.C)
82821 (0.C.)
82523 (0.C.)
82525 (0.C.)
825100 (T.S.)
825101 (0.C.)
825102 (0.C.)
825103 (T.S.)
825104 (0.C.)
825105 (T.S.)
825106 (0.C.)
825107 (T.S.)
825115 (T.S.)
825123 (T.S.)
825126 (0.C.)
825129 (T.S.)
825130 (0.C.)
825131 (T.S.)
825137 (T.S.)
82HS 137 (T.S.)
825141 (T.S.)
82HS 147 (T.S.)
825150 (0.C.)
825151 (T.S.)
8258152 (0.C.)
825153 (T.S.)
825154 (0.C)
825155 (T.S.)
825156 (0.C.)
825157 (T.S.)
825158 (0.C.)
825159 (T.S.)
825180 (0.C.)
825181 (T.S.)
82HS181 (T.S.)
8215181 (T.S.)
82PS181 (T.S.)
825183 (T.S.)
825185 (T.S.)
82HS185 (T.S.)
825191 (T.S.)
82HS191 (T.8.)
825210 (T.S.)
825212 (T.S.)
8252708 (T.S.)
8X350 (T.S.)
10139

10149

10155

10415

10415A
100415
100415A
100422

64-Bit Bipolar Scratch Pad Memory(16X4)

......................................................... 19
64-Bit Bipolar Scratch Pad Memory (16X4) ... ... .. ... .. it 19
256-Bit TTL RAM (256X 1) . . ..ottt e 30
576-Bit Bipolar RAM (B4X9) .. .. ... .. 38
256-Bit Bipolar RAM (256X 1) ... ... o i 34
5§576-Bit Bipolar RAM (B4X0) ... ... ... .. 38
64-Bit Bipolar Write-While-Read RAM (32X2) . ... ... .. .. ... 23
256-Bit Bipolar PROM (32X2) .. ... o 66
64-Bit Bipolar Scratch Pad Memory (18X4) ... ... ... . ... . . . e 19
Bipolar Field Programmable Logic Array (16X48X8) ....................... ... 111
Bipolar Field Programmable Logic Array (16X48X8) . ......... ... .. .t i, 111

Bipolar Field Programmable Gate Array (16X9)
Bipolar Field Programmable Gate Array (16X9) . ........... ... ... ... 124

Bipolar Field Programmable Logic Sequencer (18X48X8) ... ... ... ... ... .0t 134
Bipolar Field Programmable Logic Sequencer (16X48X8) ....................... ... ... ... .......... 134
Bipolar Field Programmable ROM Patch (16X48X8) .. ............ .. .. ittt 169
Bipolar Field Programmable ROM Patch (16X48X8) ............................. ... ... .. .......... 159
4096-Bit Bipolar PROM (512X8) ... ... it e 83
256-Bit Bipolar PROM (32X8) . ... ...t 66

1024-Bit Bipolar PROM (256X4) ... ... .. ... ... 73
1024-Bit Bipolar PROM (256X 4)

.................................................................. 73
2048-Bit Bipolar PROM (512X4) . ... ... . 81
2048-Bit Bipolar PROM (512X4) ....... ... .. ... ... .. e 81
4096-Bit Bipolar PROM (1024X4) .. ... . . ittt e 92
4096-Bit High Speed Bipolar PROM (1024X4) . . ... .. . ... ... . . . . e 94
4096-Bit Bipolar PROM (512X8) . ..ot 88
4096-Bit High Speed Bipolar PROM (512X8) .. .. ... ... . . i 90
Bipolar Field Programmable Gate Array (18X 12) . ... ... ... ... ittt 172
Bipolar Field Programmable Gate Array (18X12) . ....... ... ... . . .. it 172
Bipolar Field Programmable Logic Array (18X32X10) . ... ... ittt 178
Bipolar Field Programmable Logic Array (18X32X10) . ... ... ... i, 178
Bipolar Field Programmable Logic Sequencer (18X32X12) ... ... ... ... .. ... it 184
Bipolar Field Programmable Logic Sequencer (16X32X12) .. ... ... ... ... .. i, 184
Bipolar Field Programmable Logic Sequencer (16X32X12) .. .............c.oiiiiiiiii . 184
Bipolar Field Programmable Logic Sequencer (16X32X12) .. ... ... ... ... it 184
Bipolar Field Programmable Logic Sequencer (16X32X12) .. ............ ... i, 184
Bipolar Field Programmable Logic Sequencer (16X32X12) ... ... ... ... ... uiiiiiinnn.. 184
8192-Bit Bipolar PROM (1024X8) . ... ... ... 96
8192-Bit Bipolar PROM (1024X8) . ... .. ... ... e 96
8192-Bit High Speed Bipolar PROM (1024X8) ... ..ttt it ittt et s snennnrrerssnnnnnns 98A
8192-Bit Low Power Bipolar PROM (1024X8) ... i it ittt ittt ettt tesennsessennnannnns 99
8192-Bit Power Strobed Bipolar PROM (1024X8) .. ... it ittt nrennnnnennns e, 100A
8192-Bit Bipolar PROM (1024X8) ........ .. ivvvnnnnenns et eie st 103
8192-Bit Bipolar PROM (2048X4) ... .iii ittt ittt ir e tenennanannns e e 106
8192-Bit High Speed Bipolar PROM (2048X4) ... . . ...ttt ittt titretitiieneennennnn 107A
16,384-Bit Bipolar PROM (2048X4) ... ...t itiititttteteterneesereeeansnnnenennnns 108
16,384-Bit High Speed Bipolar PROM (2048X8) ... ... citiirininrnnnennenennnnnnnneens 110A
2304-Bit Bipolar RAM (256X9) . .. ... ... i, 51
2304-Bit Bipolar RAM (256X9) . .. ... .. 55
8192-Bit Bipolar PROM (1024X8) .. ... ... ... . 101
2048-Bit Bipolar RAM (256X8) ... ... ...t 58
256-Bit ECL High Performance PROM (32X8) ... .......... .o, 68
1024-Bit ECL PROM (256X4) .. ... . i 75
16-Bit ECL CAM (BX2) . ... i 15
1024-Bit ECL RAM (1024X 1) . ... e e e e e e e e e 45
1024-Bit ECL RAM (1024X 1) ... e e e e e e e e e e e e e e e e 45
1024-Bit ECL RAM (1024X 1) ...t ittt et e e e e e e e 48
1024-Bit ECL RAM (1024X1) ... .o e 48
1024-Bit ECL RAM (256X4) ... ..o 42
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