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Siqnotics

ROM /PROM

BIPOLAR CONTENTS —

TTL PROM

Commercial (0°C to + 75°C)

Type No.

N82S823 32x8
N82S123 32x8
N825126 256 x 4
N82S129 256 x 4
N82S27 256x4
N82S130 512x 4
N82S131 512x 4
N82S114 256 x 8
N82S115 512 x 8

Function

Open Collector PROM
Tri-state PROM
Open Collector PROM
Tri-state PROM
Open Collector PROM
Open Collector PROM

Military (—55°C to + 125°C)

Type No.
$82S23 32x8
$82S5123 32x8

$825126 256 x4
S$82S5125 256x 4
$82S130 512x4
S$825131 512x4
$82S114 256 x 8

S$82S1156 512x 8

Tri-state PROM
Tri-state PROM
Tri-state PROM
Function

Open Collector PROM
Tri-state PROM
Open Collector PROM
Tri-state PROM
Open Collector PROM
Tri-state PROM
Tri-state PROM
Tri-state PROM

TTL Field Programmable Logic Array

Commercial (0°C to + 75°C)

Type No.

N82S100 16x48x8 Tri-state
16x48x8 Open Collector FPLA

N82S101

Function
FPLA

Max.

Access Page
50ns 5
50ns 5
50ns 9
50ns 9
40ns 13
50ns 17
50ns 17
60ns 21
60ns 21
Max.

Access Page
65ns
65ns
70ns
70ns
80ns
80ns
\ Tobe
J announced

-
NNowooom

Page
26



Siljnetics ROM /PROM

ECL PROM

Extended Commercial (—30°C to +85°C)

Max.
Type No. Function Access Page
10139 32x8 PROM ~ 20ns 31
10149 256 x 4 PROM To be

announced

TTL ROM
Commercial (0°C to +70°C)

Max.
Type No. Function Access Page
N82S226 256 x 4 Open Collector ROM 50ns 37
N82S229 256 x 4  Tri-state ROM 50ns 37
N82S230 512x4  Open Collector ROM 50ns 40
N82S231 512 x4  Tri-state ROM 50ns 40
N82S214/
8204 256 x 8  Tri-state ROM 75ns 43
N82S215/
8205 512 x8  Tri-state ROM 75ns 43
N8228 1024x4 ROM 70ns 46
Military (—55°C to +125°C)

Max.
Type No. Function Access Page
S828226 256 x4  Open Collector ROM 70ns 37
S$82S229 256 x4  Tri-state ROM 70ns 37
§82S230 512x4 Open Collector ROM 80ns 40
S82S231 512 x4  Tri-state ROM 80ns 40
$82S5214 256 x 8  Tri-state ROM To be

S$82S215 512 x 8  Tri-state ROM announced



Ei!llll!tiI}E ROM /PROM

MOS CONTENTS —
Max.
Type No. Function Access Page
2513 64 x 8 x5 Static Character Generator 600ns 51
2516 64 x 6 x 8 Static Character Generator 600ns 69
2526 64 x 9 x 9 Static Character Generator 700ns 85

2530 512x 8 Static Read-only Memory 700ns 92
2580 2048 x 4 Static Read-only Memory 950ns 96
2608 1024 x 8 Static Read-only Memory 400ns 102

CM 2141 ASCII 7 x5 Upper case character

generator 600ns 57
CM 3021 ASCII 7 x5 Lower case character

generator 600ns —
CM 2150 ASCII 5 x 7 Upper case character

generator 600ns 74
CM 3400 ASCII 7 x9 Upper case character

generator 700ns 88
CM 3941 ASCII 7 x9 Lower case character

generator 700ns 89
CM 3530 ASCIIto EBCDIC/EBCDIC to ASCII

code converter 700ns —
CN 0000 ASCIl Upper and lower case

character generator 400ns —
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DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION PIN CONFIGURATION
The 82S23 (Open Collector Outputs) and the 825123
(Tri-State Outputs) are Bipolar 256-Bit Read Only Memories, B, F PACKAGE*
organized as 32 words by 8 bits per word. They are
Field-Programmable, which means that custom patterns N\
are immediately available by following the fusing procedure 8o E E] Vee
given in this data sheet. The standard 82523 and 825123 _

. X . . " 81 E E CE
devices are supplied with all outputs at logical “0".
Outputs are programmed to a logic ‘1 level at any BzE E] Ag
specified address by fusing a Ni-Cr link matrix.
The 82523 and 825123 are fully TTL compatible, and 83 [] [3] A3
include on-chip decodmg.and one chip enablg input for Ba E E Az
ease of memory expansion. They feature either Open
Co|lectf;r (?r Tri-State ou»tpu_ts for optimization of word 85 E E] Aq
expansion in bussed organizations.
Both 82823 and 82S123 devices are available in the Be E EAO
commercial and military temperature ranges. For the G E ja
commercial temperature range (0°C to +75°C) specify round 2157
N82S23/123, B or F. For the military temperature range
{-55°C to +125°C) specify $82523/123, F only. *8 - Piastic

F — Cerdip

FEATURES
® ORGANIZATION —32X 8

® ADDRESS ACCESS TIME:

$82523/$828123 — 65ns, MAXIMUM LOGIC DIAGRAM

N82S23/N82S123 — 50ns, MAXIMUM
® POWER DISSIPATION — 1.3mW/BIT TYPICAL
® INPUT LOADING:

CE Ay A3 A2 A Ao
$82523/123 — (-150uA) MAXIMUM fic) oo Jua 2l 0y o)
N82S23/123 — (-100uA) MAXIMUM
® ON-CHIP ADDRESS DECODING
® OQUTPUT OPTION:
OPEN COLLECTOR — 82823

TRI-STATE — 828123
® NO SEPARATE ““FUSING” PINS
® UNPROGRAMMED OUTPUTS ARE 0" LEVEL
® 16-PIN CERAMIC DIP

32 x 8 ARRAY

APPLICATIONS

PROTOTYPING/VOLUME PRODUCTION 8 8, 8, 8y 8y 85 86 8,
SEQUENTIAL CONTROLLERS Vee ® (161
FORMAT CONVERSION
HARDWIRED ALGORITHMS
RANDOM LOGIC

CODE CONVERSION




SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) = 82523, 825123

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage +7 Vdc
Vin Input Voltage +5.5 Vde
Vor High Level Output Voltage (82523) +5.5 Vdc
Vo Off-State Output Voltage (82S123) +5.5 Vdc
Ta Operating Temperature Range R
(N82523/123) 0° to +75° c
(S82523/123) -55° to +125° °c
Tsg Storage Temperature Range -65° to +150° °c
$82523/5825123  -55°C <Tp <+125°C, 4.5V <V <5.5V
ELECTRICAL CHARACTERISTICS N82S23/N82S123 0°C <Tp <+75°C, 4.75V <Vc <5.25V
1 $82823/5825123 N82S23/N82§123
PARAMETER TEST CONDITIONS UNIT
MIN | TYP | MAX| MIN [ TYP | MAX
Vor 0" Output Voltage louT = 16mA 0.5 0.45 \%
loLk Output Leakage Current CE ="1", Vout = 5.5V 50 40 A
(82523)
lo(oFF) Hi-Z State Output Current (Z ="1", Vout = 5.5V 50 40 MA
(825123) CE ="1", Vout = 0.5V -50 -40 | A
Vou 1" Output Voltage CE="0", 1oyt =-2mA, | 2.4 2.4 v
(825123) “1"” STORED
CiNn Input Capacitance Vce = 5.0V, V )y = 2.0V 5 pF
Cout Output Capacitance Vee =5.0V, VouT = 2.0V 8 pF
I “0" Input Current VN = 0.45V -150 -100 MA
liH 1" Input Current Vin = 5.5V 50 50 MA
ViL “0" Level Input Voltage 0.8 0.85
Viy “1"" Level Input Voltage 2.0 2.0 v
Ice Ve Supply Current 65 85 65 77 mA
Vic Input Clamp Voltage In =-18mA -08 | -1.2 -08 | -1.2 \%
los Output Short Circuit Current | Voyt = 0V -20 -100| -20 -90 mA
(825123)
SWITCHING CHARACTERISTICS S82523/5825123  -B6°C ST, £+126°C, 4.6 SVcc <55V
N82S23/N825123 0°C <Tp <+75°C, 4.76 <V¢c <5.25V
. $82S23/8825123 N82S23/N82S123
PARAMETER TEST CONDITIONS UNIT

MIN ] TYP? l MAX

MINI TYP? ! MAX

Propagation Delay

Taa Address to Output CL = 30pF 35 65 35 50 ns

Tcp Chip Disable to Output Ry = 27082 2 | 40 25 | 35 ns

Tce Chip Enable to Output R = 60082 2% | 40 2% | 35 ns
NOTES:

1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vo = 5.0V, Tp = +25°C.




SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) = 82523, 825123

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN [ TYp | mAX
Power Supply Voltage
Veer! To Program Iccp = 250 £ 50mA 9.5 10.0 10.5 \
(Transient or steady state)
VeeH Upper Verify Limit 5.3 5.5 5.7 \
Veeo Lower Verify Limit 4.3 45 4.7 Vv
vgd Verify Threshold 0.9 1.0 1.1 v
lcep Programming Supply Current Vcep =+10.0 0.5V 200 250 300 mA
Input Voltage
ViH Logical “1” 24 5.5 \
Vi Logical “'0"” 0 0.4 0.8 v
Input Current
[I'M Logical “1” ViH = +56.5V 50 YA
he Logical “0” Vi =+0.4V -500 MA
Voutr?  Output Programming Voltage louT = 65 * 3mA 15.0 165 16.0 \
(Transient or steady state)
louTt Output Programming Current Vout =+15.5 £ 0.5V 62 65 68 mA
TR Output Pulse Rise Time 10 50 s
tp CE Programming Pulse Width 1 2 ms
ty , Verify Delay 50 Hs
to Pulse Sequence Delay 10 Ms
Ter Programming Time Vee = Veep 25 sec
Tps Programming Pause Vee =0V 5 sec
Ter? 33 %
PR Programming Duty Cycle
Ter*Tps
PROGRAMMING PROCEDURE
1. Terminate all device outputs with a 10KS2 resistor to 7. To verify programming, after 50us delay, raise VcC
vee. to VCC_H = +55 * 2V, and apply a logic ‘0" level
2. Select the Address to be programmed, and raise Vcg to .to the CE input. The programmed output should remain
Veep =+10 2 0.5V, in the 1" state. Again, lower Vcc to Voo = +4.5

. After 10us delay, apply lQyT = 65 £ 3mA to the output

+ .2V, and verify that the programmed output remains

h in the “1” state.
to be programmed. Program one output at a time.

4. After 10us delay, pulse the CE input to logic “0" for 8. Raise VoG to Voop = +10 + 0.5V and repeat steps 3
1102 ms. through 7 to program other bits at the same address.
5. After 10us delay, remove IQyT from the programmed
output. 9. After 10us delay, repeat steps 2 through 8 to program
6. After 10us delay, return V¢ to OV. all other address locations.
NOTES:

1.

2.

3.

a.

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

Care should be taken to insure that +15.5 # 0.5V output voltage is maintained during the entire fusing cycle. The recommended supply is a con-
stant current source clamped at the specified voltage limit.

Vg is the sensing threshold of the PROM output voltage for a programmed bit. 1t normally constitutes the reference voltage applied to a com-
parator circuit to verify a successful fusing attempt.

Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following
each Program-Verify cycle with a Rest period (Vg = 0V) of 4ms.



SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) » 82523, 825123

AC TEST FIGURE AND WAVEFORM

FUSE CONTROL

Vi
& READ CYCLE
+30v
DRESS 18v
g:j Ay Bop—s Vee ov
Ay LN S ] o
O—{a; 82— Ay . .
O—efAy our 83 e 1.6V o
T et | N— e ov
Bs[— C, (INCLUDES SCOPE & Tee—] Teo—= v
8 Ry JIG CAPACITANCE) \ ------------------ 7_. o
O~ TE By e Bg~8, \uv 7 1.6V
= = Taa ——Vou
GND
ALL INPUTS: t, = ty = 5 ns (10% to 90%)
TYPICAL FUSING PATH
Vec O
b3
« 3
OUTPUT
—O

aq
)
K
TYPICAL PROGRAMMING SEQUENCE
. % _______ fm———
ADD AL
o /% AfiRsT A L
Tpg — (PROGRAM) 5.0 SEC MIN
v —ty 25SEC | [max Tps — (PAUSE)
(R s T I ettt s o ettt L T LT LS IR T T
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OV ] laet,
4“ 2.1‘,,}. VERIFY|® p|
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ouTPUT N N L By 8y BN
VOLTAGE J TR;,‘: .
ov ow| | Lol -
— ._{.D- _..,,}_ L j ol
OU Uy Uy EE
o

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW Ve MARGINS IS OPTIONAL

FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTE
LIMITS SPECIFIED IN THE DC CHARACTERISTICS.

AT THE OPERATING V¢
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DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION PIN CONFIGURATION
The 825126 (Open Collector Outputs) and the 825129
(Tri-State Outputs) are Bipolar 1024-Bit Read Only Mem-
ories, organized as 256 words by 4 bits per word. They B, F PACKAGE*
are Field-Programmable, which means that custom patterns
are immediately available by following the fusing procedure 4
given in this data sheet. The standard 825126 and 825129 AGE %] Vee
devices are supplied with all outputs at logical “0”. Outputs
are programmed to a logic “1" level at any specified ASE E”
address by fusing a Ni-Cr link matrix.
The 825126 and 825129 are fully TTL compatible, and A‘E '._T_]cz,
include on-chip decoding and two chip enable inputs for A E Ec.g
ease of memory expansion. They feature either Open 3 !
Collector or Tri-State outputs for optimization of word AOE 12] 04
expansion in bussed organizations.
Both 82S126 and 825129 devices are available in the A'E 1j oz
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify A2 E E]Os
LB5%C 1o 21950, et Sa0S 1ot oy e onge erowa3 [0
{790 L 10 7140 L) speciTy 5840140/ 149, F only.
FEATURES *B — Plastic
© ORGANIZATION — 256 X 4 P~ Cerdi
® ADDRESS ACCESS TIME:

$82S8126/129 — 70ns, MAXIMUM

N82S126/129 — 50ns, MAXIMUM
® POWER DISSIPATION — 0.5mW/BIT TYPICAL

BLOCK DIAGRAM

® INPUT LOADING:

$825126/129 — (- 150uA) MAXIMUM
N82S126/129 — (-100uA) MAXIMUM

® TWO CHIP ENABLE INPUTS
® ON-CHIP ADDRESS DECODING

® OUTPUT OPTION: i Fuse anmay
OPEN COLLECTOR — 825126
TRI-STATE — 825129

® NO SEPARATE “FUSING” PINS
® UNPROGRAMMED OUTPUTS ARE “0” LEVEL
® 16-PIN CERAMIC DIP

APPLICATIONS

PROTOTYPING/VOLUME PRODUCTION
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING

HARDWIRED ALGORITHMS

CONTROL STORE

RANDOM LOGIC

CODE CONVERSION




SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 825126, 825129

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage +7 Vdc
Vin Input Voltage +5.5 Vdc
Vo  High Level Output Voltage (825126) +5.5 Vdc
Vo Off-State Output Voltage (825129) +5.5 Vde
Ta Operating Temperature Range
(N82S126/129) 0° to +75° °c
(5825126/129) -55° to +125° °c
Tsg  Storage Temperature Range -65° to +150° °c
$825126/5825129 -55°C <Tp <+125°C, 4.5V <V¢c <5.5V
ELECTRICAL CHARACTERISTICS N82S126/N825129 0°C <Tp <+75°C, 4.75V < V¢ <5.25V
. $825126/129 N82S126/129
PARAMETER TEST CONDITIONS > UNIT
MIN | TYP?| MAX [ MIN | TYP?| MAX
VoL 0" Output Voltage louT = 16mA 0.5 05 | V
loLk Output Leakage Current CEq or EZ—Ez ="1", 60 40 MA
(825126) Vour = 5.5V
looFF) Hi-Z State Output Current CEq or CEp = "1", 60 40 | pA
(825129) Vourt = 5.5V
CEy orCEz =17, -60 -40 | pA
Vour = 0.5V
Vou  “1” Output Voltage CE, = CE, = 0", 24 2.4 v
(825129) lout =-2.0mA,
"1 STORED
Cin Input Capacitance Vin = 2.0V, Ve = 5.0V 5 5 pF
CouT Output Capacitance Vour = 2.0V, Ve = 5.0V 8 8 pF
e 0" Input Current Vin = 0.45V ~-150 -100 MA
'] 1" Input Current Vin = 5.5V 50 40 HA
ViL “0" Level Input Voltage .80 .85 \
Vin “1"" Level Input Voltage 20 2.0 \%
lec Ve Supply Current 105 125 105 120 mA
Vic Input Clamp Voltage Iy =-18mA -08 | -1.2 -08 | -1.2 v
los Output Short Circuit Current | Voyt =0V -15 -85 | -20 -70 mA
(825129)
$825126/129  -55°C <Ta <+125°C, 4.5V <V¢c <55V
SWITCHING CHARACTERISTICS N825126/129  0°C <Tp <+75°C, 4.75V < V¢ <5.25V
$825126/129 N825126/129
PARAMETER TEST CONDITIONS 2 2 UNIT
MIN I TYP | MAX | MIN l TYP ] MAX
Propagation Delay
Taa Address to Output Cy = 30pF 35 70 35 50 ns
Tcp Chip Disable to Output Ry = 27082 15 35 15 20 ns
Tce Chip Enable to Output R2 = 60082 15 | 35 15 | 20 ns

NOTES

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

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




SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 825126, 825129

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

PARAMETER TEST CONDITIONS LIMITS UNIT
MIN r TYP | MAX
Power Supply Voltage
Veep! To Program Iccp = 350 £ 50mA 85 8.75 9.0 v
(Transient or steady state)
VeeH Upper Verify Limit 5.3 55 5.7 \
Veeou Lower Verify Limit 43 45 4.7 v
Vg3 Verify Threshold 0.9 1.0 1.1 \Y
leep Programming Supply Current Vcep = +8.756 .25V 300 350 400 mA
Input Voltage
ViH Logical “1” 24 5.5 \
ViL Logical 0" 0.4 08 \
Input Current
hin Logical “1” V| =+5.5V 50 MA
I Logical 0" VL =+0.4V -500 MA
Vout? Output Programming Voltage louT =200 £20mA 16.0 17.0 18.0 \
(Transient or steady state)

lout Output Programming Current Vout =+17 1V 180 200 220 mA
TR Output Puise Rise Time 10 50 s
tp CE Programming Pulse Width 1 2 ms
tp Pulse Sequence Delay 10 s
Ter Programming Time Vee = Veer 25 sec
Tps Programming Pause Vee =0V 5 sec

Ter* 33 %
m Programming Duty Cycle

PROGRAMMING PROCEDURE

1. Terminate all device outputs with a 10KS2 resistor to
Vce.

2. Select the Address to be programmed, and raise Vg to
Veep = 8.75 £.25V.

3. After 10us delay, apply VouT = +17 £ 1V to the out-
put to be programmed. Program one output at the time.

4. After 10us delay, pulse both CE inputs to logic ‘0"
for 1to 2 ms.

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

NOTES:

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

2.
current source clamped at the specified voltage limit.

3.
parator circuit to verify a successful fusing attempt.

4,

. To verify programming, after 10us delay, lower V¢ to

VCCH = 6.5 £ .2V, and apply a logic “0’ level to both
CE inputs. The programmed output should remain in
the ““1" state. Again, lower Vcc to VoL = +4.5 £.2V,
and verify that the programmed output remains in the
1" state.

. Raise Vcc to Vgcp = 8.75 * .25V, and repeat steps

3 through 6 to program other bits at the same address.

. After 10us delay, repeat steps 2 through 7 to program

all other address locations.

Care should be taken to insure the 17 + 1V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant

Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied 10 a com-

Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following

each Program-Verify cycle with a Rest period (Vg = 0V) of 4ms.



SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 825126, 825129

AC TEST FIGURE AND WAVEFORM

«aov
Vee o
— +30vV
: Ll T 2 WE: v
. .} — e = o
— ST s - e
ZI -
041~ 04 15V 1.6V
i ' Taa \ 7— - VoL
ALL INPUTS: 1, = t = 6 e (10% o 0%
TYPICAL FUSING PATH
o ==~ |
M !
¢ i
|
[}
w |
x i b—0 ot
|
|
| comra |
’_% 4 ND'l‘.!.l
2RO d N
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1 < |
1
TYPICAL PROGRAMMING SEQUENCE
I ———————— e ————
A00) AFIRST Avast
b Ton - PROGRAM) Tsosecmin |
Vecp am = PPty H oo SO Tes-trAvsaN ____
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*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW Ve MARGINS IS OPTIONAL.
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTES AT THE OPERATING Voo
LIMITS SPECIFIED IN THE DC CHARACTERISTICS.




SiNoLics

1024-BIT BIPOLAR
PROGRAMMABLE ROM (256X4 PROM)

DESGRIPTION

The 82S27 is a Bipolar 1024-Bit Read Only Memory,
organized as 256 words by 4 bits per word. It is Field-
Programmable, which means that custom patterns are
immediately available by following the fusing procedure
given in this data sheet. The standard 82527 is supplied
with all outputs at logical ““0"". Outputs are programmed to
a logic 1" level at any specified address by fusing a
Ni-Cr link matrix.

The 82S27 is fully TTL compatible, and includes on-chip
decoding, two chip enable inputs, and open collector
outputs for ease of memory expansion.

The 82S27 is available in the commercial temperature
range. For the commercial temperature range (0°C to +75°C)
specify N82S27, F.

FEATURES

ORGANIZATION — 256 X 4

ADDRESS ACCESS TIME — 40ns, MAXIMUM
POWER DISSIPATION — 0.6mW/BIT, TYPICAL
INPUT LOADING — 1.6mA, MAXIMUM

TWO CHIP ENABLE INPUTS

ON-CHIP ADDRESS DECODING

OPEN COLLECTOR OUTPUTS

NO SEPARATE “FUSING” PINS
UNPROGRAMMED OUTPUTS ARE “0” LEVEL
16-PIN CERAMIC DIP

APPLICATIONS

PROTOTYPING/VOLUME PRODUCTION
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING

HARDWIRED ALGORITHMS

CONTROL STORE

RANDOM LOGIC

CODE CONVERSION

JULY 1975

DIGITAL 8000 SERIES TTL/MEMORY

PIN CONFIGURATION

82527

F PACKAGE*
As E ™~ _'__G_IVcc
As |2 EA7
% [ o
Az [ EJCT1
Ao [5] 12 04
A [ (1] 02
Az [7] 0] 03
Ground [2] BN
*F = Cerdip

BLOCK DIAGRAM

ADDRESS
RUFFER

NI Cr FUSE ARRAY

32x32
MaTRIX

Vee 181
GND 8

| DENOTES P

N NUMBERS




SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 82527

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage +7 Vdc
Vin Input Voitage +5.5 Vdc
Vou High Level Output Voltage +5.5 Vdc
Ta Operating Temperature Range 0° to +75° °c
Tsg Storage Temperature Range -65° to +150° °c

ELECTRICAL CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V(c <5.25V

1 LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP? MAX
VoL 0" Output Voltage fout = 32mA 0.45 0.50 \
loLk  Output Leakage Current —C—l:=_1 or—éE—z ="1", Vouyrt =5.5V 100 MA
hiH 1" Input Current VN =24V 40 UA
Vin = 5.5V 1 mA
he 0" Input Current Vin = 0.50V -1.6 mA
Vi ‘0" Level Input Voltage .80 Vv
ViH “1" Level Input Voltage 2.0 \Y
lce Ve Supply Current 120 140 mA
Vic Input Clamp Voltage hn =-12mA -1.0 -15 \Y
Cin Input Capacitance Vin = 2.0V, V¢e = 5.0V 5 pF
Cout Output Capacitance Vout = 2.0V, V¢c = 5.0V, 8 pF
CEq orCEp ="1"
SWITCHING CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V <5.25V
LIMITS
PARAMETER TEST CONDITIONS > UNIT
MIN TYP MAX
Propagation Delay
Taa Address to Output CL = 30pF 30 40 ns
Tcp  Chip Disable to Output Rq = 27082 15 20 ns
Tce  Chip Enable to Output R, = 60082 15 20 ns

NOTES:
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Ve = 5.0V, T = +25°C.

14



SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 82527

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Power Supply Voltage
Vcep!  To Program Igep = 300 £ 50mA 5.0 5.25 v
(Transient or steady
state)
Veen  Upper Verify Limit 5.0 5.25 5.5 \
Veer  Lower Verify Limit 45 4.75 5.0 v
vg? Verify Threshold 09 1.0 1.1 \Y
lccp  Programming Supply Current Veep = +6.0 £0.25V 250 300 350 mA
Input Voltage
Vin Logical “'1"" (Except C_Ej) 3.0 5.0 \%
Vin Program Level (CE; Only) 14.0 14.5 15.0 \
Vi Logical “0"" 0 0.4 05 \2
Input Current
™ Logical "1” Vi = +3.0V 100 WA
I Logical 0" Vi =+0.5V -1.6 mA
hin Program Leve! (E1 Only) Vin = +15.0V 15 mA
Vout? Output Programming Voltage loyt = 115 10mA 16.5 17.0 175 \%
{Transient or steady
state)
lout Output Programming Current Voyt = +17.0 £ 0.5V 105 115 125 mA
TR® Output Pulse Rise Time 0.2 05 s
tp Programming Pulse Width 1 2 ms
tp Puise Sequence Delay 10 us
TpR Programming Time Vee = Veer 25 sec
Tps Programming Pause Vee = 0V 5 sec
Ter®
————— Programming Duty Cycle 33 %
Ter+Tres
PROGRAMMING PROCEDURE
The 82S27 is shipped with all bits at logical ‘0" (low). Step 3 After 10us delay, apply a voltage source of +17.0
To write logical ““1”*, proceed as follows:; + 0.5V to the output to be programmed. The

source must have a current limit of 115mA. Pro-
SET-UP gram one output at the time.

a. Apply GND to pin 12. Step 4 After 10us delay, remove +17.0V supply from

b. Terminate all device outputs with a 10k§2 resistor programmed output.
to Ve, Step 5 To verify programming, after 10us delay, return
c. Set CE2 to logic 0" CE1 to OV. Raise Vg to VocH = +5.25 £.25V.
The programmed output should remain in the '1"
PROGRAM-VERIFY SEQUENCE state. Again, lower VcC to Voo = +4.75 £.25V,
Step 1 Raise VCg to Vocp, and address the word to be land V‘f‘rile that the programmed output remains
programmed by applying TTL ““1" and ‘0" logic in the 1" state.
levels to the device address inputs. Step 6 Raise Vcc to Vocp, and repeat steps 2 through 5
Step2 After 10us delay, apply to E,, {pin 13) a voltage to program other bits at the same address.
source of 145 * 0.5V, with 15mA sourcing Step7 Repeat steps 1 through 6 to program all other
current capability. address locations.
NOTES:

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

2. Careshould be taken to insure the 17 + 0.5V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant
current source clamped at the specified voltage limit.

3. Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com-
parator circuit to verify a successful fusing attempt.

4. Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following
each Program Verify cycle with a Rest period (Ve = 0V) of ams.

5. Measured with a 1k dummy load connected across the fusing source.



SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 82527

AC TEST FIGURE AND WAVEFORM
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DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 82S130 (Open Collector Outputs) and the 825131
(Tri-State Outputs) are Bipolar 2048-Bit Read Only Mem-
ories, organized as 512 words by 4 bits per word. They
are Field-Programmable, which means that custom patterns
are immediately available by following the fusing procedure
given in this data sheet. The standard 825130 and 825131
are supplied with all outputs at logical ‘“0”. Outputs are
programmed to a logic ““1”* level at any specified address
by fusing a Ni-Cr link matrix.

The 825130 and 82S131 are fully TTL compatible, and
include on-chip decoding and one chip enable input for
ease of memory expansion. They feature either Open
Collector or Tri-State outputs for optimization of word
expansion in bussed organizations.

Both 825130 and 825131 devices are available in the
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify
N82S130/131, F. For the military temperature range

O, O o
(~565°C to +125°C) specify S825130/131, F.

FEATURES
® ORGANIZATION — 512X 4

® ADDRESS ACCESS TIME:
$825130/131 — 70ns, MAXIMUM
N825130/131 — 50ns, MAXIMUM

® POWER DISSIPATION — 0.3mW/BIT TYPICAL

® INPUT LOADING:
$828130/131 — (-150uA) MAXIMUM
N825130/131 — (-100uA) MAXIMUM

® ONE CHIP ENABLE INPUT
® ON-CHIP ADDRESS DECODING

® OUTPUT OPTIONS:
828130 — OPEN COLLECTOR
828131 — TRI-STATE

® NO SEPARATE "“FUSING” PINS
® UNPROGRAMMED OUTPUTS ARE ‘0" LEVEL
® 16-PIN CERAMIC DIP

APPLICATIONS

PROTOTYPING/VOLUME PRODUCTION
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING

HARDWIRED ALGORITHMS

CONTROL STORE

RANDOM LOGIC

CODE CONVERSION

PIN CONFIGURATION

F PACKAGE*
AGE ~ ) Vee
As E 5] Az
as[3] 4] Ag
Az 4] 5] CE
Ao 3] 2] 0
a4 [¢] (1] 0,
az[7] 10] 03
Ground [¢] o] 04
*F — Cerdip

BLOCK DIAGRAM

NLCY FUSE ARRAY




SIGNETICS 2048-8IT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) = 828130, 825131

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Power Supply Voltage +7 Vdc
ViN Input Voltage +5.5 Vdc
Vou  High Level Output Voltage (825130) +5.5 Vdc
Vo Off-State Output Voltage (825131) +5.5 Vdc
Ta Operating Temperature Range
(N825130/131) 0° to +75° °c
(5825130/131) -55° to +125° °c
Tag  Storage Temperature Range -65° to +150° °c
$825130/131 -56°C <Tp <+125°C, 4.5V <V <55V
ELECT | A 4 cc
RICAL CHARACTERISTICS N825130/131 0°C <Tp <+75°C, 4.75V <V¢ <5.25V
$828130/131 N82S130/131
PARAMETER TEST CONDITIONS! UNIT
MIN | TYP? [ MAX| MIN | TYP? | MAX
VoL 0" Output Voltage louT = 16mA 0.5 0.45 Y
lowk Output Leakage Current CE ="1", Vout = 5.5V 60 40 | pA
(825130)
looFF) Hi-Z State Output Current CE = "1", Vout = 0.5V -60 -40 | pA
(825131) CE="1",VouT = 5.5V 60 40 A
Vox High Level Output Voltage CE="0", loutr =-2.4mA | 2.4 24 \
(825131) “1" STORED
CiN Input Capacitance Vin = 2.0V, Vge = 5.0V 5 5 pF
Cout Output Capacitance VouT = 2.0V, V¢ = 5.0V 8 pF
T8 “0" Input Current Vin = 0.45V -150 -100 MA
liH “1" Input Current Vin = 5.5V 50 40 HA
ViL “0" Level Input Voltage .80 .85 \
ViH “1"" Level Input Voltage 2.0 20 \
lee Vee Supply Current 120 | 140 120 140 mA
Vic Input Clamp Voltage In =-18mA -08 | -1.2 -08 | -1.2 \
los Output Short Circuit Current | Voyt = 0V -15 -85 | -20 -70 mA
(825131)
$825130/131 -55°C <Tp <+125°C, 4.6 <V¢¢ <5.5V
SWITCHING CHARACTERISTICS N825130/131 0°C <Tp <+75°C, 4.75 <V¢c <5.25V
1 $825130/131 N82S130/131
PARAMETER TEST CONDITIONS UNIT

MIN ] TYP? l MAX

MINI TYP? ] MAX

Propagation Delay

Taa Address to Output C, = 30pF
Tcp Chip Disable to Output Ry = 27082
Tce Chip Enable to Output Rz = 6008

35
20
20

70
30
30

35
20
20

50
30
30

ns

ns

ns

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

2. Typical values are at Vg = 5.0V, Tp = +25°C.




SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) = 825130, 825131

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

PARAMETER TEST CONDITIONS LIMITS UNIT
mn | ove [ max
Power Supply Voltage
Véep! o Program Iccp = 350 £ 50mA 85 8.75 9.0 v
(Transient or steady state)
Vecn Upper Verify Limit 5.3 55 6.7 v
Veeo Lower Verify Limit 43 45 4.7 v
vg? Verify Threshold 0.9 1.0 1.1 v
lccp Programming Supply Current Vcep = +8.75 £ .25V 300 350 400 mA
Input Voitage
ViH Logical “1” 24 5.5 \
ViL Logical 0" 04 08 \
Input Current
('™ Logical “1” Viy = +6.5V 50 MA
I Logical “0" V)L = +0.4V -500 MA
Vout? Output Programming Voltage louT =200 £ 20mA 16.0 17.0 18.0 \'
(Transient or steady state)

lout Output Programming Current Vout =+17 21V 180 200 220 mA
TR Output Pulse Rise Time 10 50 Hs
tp CE Programming Pulse Width 1 2 ms
tp Pulse Sequence Delay 10 Hs
TeR5 Programming Time Vee = Veep 25 sec
Tes Programming Pause Vee =0V 5 sec

Ter? 33 %
———— Programming Duty Cycle
Ter+Tps

PROGRAMMING PROCEDURE

1.

Terminate all device outputs with a 10KS2 resistor to
Vvee.

. Select the Address to be programmed, and raise Vc( to

Vceep = 8.75 £.25V,

. After 10us delay, apply VouT =+17 = 1V to the output

to be programmed. Program one output at the time.

. After 10us delay, pulse the CE input to logic “0"

for 1to 2 ms.

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

output.

NOTES:

1.
2.

3.

4.

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

(=}

~

. To verify programming, after 10us delay, lower Vcg to

VeeH = +5.5 2.2V, and apply a logic 0’ level to the
CE input. The programmed output should remain in
the ‘1" state. Again, lower V¢ to VgL = +4.5 .2V,
and verify that the programmed output remains in the
1" state.

. Raise VCC to Vep = 8.75 £ .25V, and repeat steps 3
6

through 6 to program other bits at the same address.

. After 10us delay, repeat steps 2 through 7 to program

all other address locations.

Care should be taken to insure the 17 * 1V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant

current source clamped at the specified voltage limit.

Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com-

parator circuit to verify a successful fusing attempt.

Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following

each Program-Verify cycle with a Rest period (V¢ = 0V) of 4ms.

decrease total programming time.

. On the first programming attempt (from cold start) 8 maximum limit of 5 sec. is allowed. In most cases, depending on the truth table, this will



SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) = 825130, 825131

AC TEST FIGURE AND WAVEFORM
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Siljnotics

2048-BIT BIPOLAR ROM (256x8 PROM)
4096-BIT BIPOLAR ROM (512x8 PROM) |828"4
82911

d

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 825114 and 82S115 are Schottky-clamped Read
Only Memories, incorporating on-chip data output registers,
They are Field-Programmable, which means that custom
patterns are immediately available by following the fusing
procedure given in this data sheet. The standard 825114
and 82S115 are supplied with all outputs at logical ““0".
Outputs are programmed to a logic ““1” level at any
specified address by fusing a Ni-Cr link matrix.

The 825114 and 82S115 are fully TTL compatible,
and include on-chip decoding and two chip enable inputs
for ease of memory expansion. They feature Tri-State
outputs for optimization of word expansion in bussed
organizations. A D-type latch is used to enable the Tri-State
outputdrivers. 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 bit
drivers will be controlled solely by CE1 and CE2 lines. In
the LATCHED READ mode, after the desired address is
applied and both CE1 and CE2 are enabled, data will enter
the output latches following the positive transition of
STROBE, and the data out lines will be locked into their
last valid state following the negative transition of STROBE.
The latches will remain set and the outputs enabled until
the chip is disabled and STROBE is brought high.

Both 82S114 and 825115 devices are available in the
commercial temperature range. For the commercial tem-
perature range, (0°C to +75°C) specify. N82S114/115, |I.

FEATURES

® ORGANIZATION:
828114 — 256 X 8
828115 - 512X 8

ADDRESS ACCESS TIME — 60ns, MAXIMUM
POWER DISSIPATION — 165uW/BIT, TYPICAL
INPUT LOADING - (-100uA), MAXIMUM
ON-CHIP ADDRESS DECODING

ON-CHIP STORAGE LATCHES

TRI-STATE OUTPUTS

FAST PROGRAMMING — 5 SEC., MAXIMUM
PIN COMPATIBLE TO N8204/N8205 ROMs

APPLICATIONS

MICROPROGRAMMING
HARDWIRE ALGORITHMS
CHARACTER GENERATION
CONTROL STORE
SEQUENTIAL CONTROLLERS

PIN CONFIGURATION

| PACKAGE*
828114
As [ ~ [« Vee
A [ [z Ay
Ne (5] ] A,
As [ [l Ag
As [ [=] CE,
A7 [ [5] ce,
o1 [ [ strobe
02 [ [7] Og
O3 [ [+] 07
O4 [¢] [*] Os
FE2 [ [<] Os
GND [7] [2] FE,
828115
Ay
Az [ [* Vce
Aa [ [z A2
As [ [@ A
As [ [ Ao
A7 [ = CE,
Ag [ [ ce,
o [ [%) Strobe
02 [3] [7] Og
%3 [ [« 07
04 [u] [x] Oe
FEo [0 [ Os
GND [5] [2] FE,
*1 — Ceramic
BLOCK DIAGRAM
Ag O -T-
:IDVWDE:ESS 5 AL E 512 X 8 OR 256 X 8 MATRIX
V7o S E—— | |
AgO-==-==mmm - i

(18)

STROBE 0_———T—-

NEREREE!

8.8IT OUTPUT LATCH

e, o2 o o
CE LATCH 1
2509

NERENEE

8 TRISTATE DRIVERS

FEq= (13 FEy= (1)

Vee = (24). GND = (12), () = Denotes Pin Number

lm lm)bs»kwi«u:‘usiﬂsi[m
01 0z 03 04 05 Og 07 Og
OUTPUT LINES

"



22

SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vece Power Supply Voltage +7 Vdc
ViN  Input Voltage +5.5 Vdc
Vo Off-State Output Voltage +5.5 Vdc
Ta  Operating Temperature Range 0° to +75° °c
Tqg Storage Temperature Range -65° to +150° °c
ELECTRICAL CHARACTERISTICS 0°C <Tp <+75°C, 4.75V < V¢ <5.25
PARAMETER TEST CONDITIONS LiMITS UNIT
MIN TYP? | MAX
I8 0" Input Current Vin = 0.45V -100 MA
Iy 1" Input Current ViN = 5.5V 25 MA
Vi 0" Level Input Voltage .85 Vv
Vin 1" Level Input Voltage 20 A
Vic Input Clamp Voltage Iy =-18 mA -0.8 -1.2 \Y
VoL 0" Output Voltage lout =9.6 mA 0.5 \"
Vou  “1” Output Voltage CEqy ="0",CEy ="1", 2.7 3.3 \
louT =-2mA, “1” STORED
lo(org) HI-Z State Output Current (E ="1"0rCEy =0, Voyrt =5.5V 40 MA
CEq ="1"0rCEp =0, Voyt = 0.5V -40 MA
Cin Input Capacitance Vee = 5.0V, Viy = 2.0V 5 pF
Cout Output Capacitance Vee = 5.0V, Vour = 2.0V 8 pF
CEy ="1"0rCEy =0
lec Ve Supply Current 135 185 mA
los Qutput Short Circuit Current VouT =0V (Note 3) -20 -70 mA
SWITCHING CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V¢¢ <5.25V
PARAMETER TEST CONDITIONS LIMITS UNIT
MIN TYP? | MAX
TaA Address Access Time LATCHED or TRANSPARENT READ 35 60 ns
Tce Chip Enable Access Time Ry = 2708, R = 60052, C = 30pF 20 40 ns
Teco Chip Disable Time (Note 4) 20 40 ns
TapH Address Hold Time 0 -10 ns
Tcon Chip Enable Hold Time 10 0 ns
Tsw Strobe Pulse Width LATCHED READ ONLY 30 20 ns
TsL Strobe Latch Time Ry = 2708, R, = 60082, C|_ = 30pF 60 35 ns
TpL  Strobe Delatch Time (Note 5) 30 ns
Tcps Chip Enable Set-up Time 40 ns
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Ve = +5.0V and Tp = +25°C.
3. No more than one output should be grounded at the same time and strobe should be disabled. Strobe is in *1" state.
4

. If the strobe is high, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will appear
T A nanoseconds after the address has changed and Tcg 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

5. 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.




SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 82S115

MEMORY TIMING
TRANSPARENT READ® LATCHED READ®
(Output Latches Not Used) (Output Latches Used)
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) T4 = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX

Power Supply Voltage

Veep! To Program Iccp = 200 25 mA 475 5.0 5.25 Y
(Transient or steady state)

VceH Upper Verify Limit 5.3 5.5 5.7 \%
Veeu Lower Verify Limit 4.3 45 4.7 \
Vs? Verify Threshold 0.9 1.0 1.1 v
lccp Programming Supply Current Vcep = +5.0 .26V 175 200 225 mA

Input Voltage
Vi Low Level Input Voltage 0 0.4 0.8 \
ViH High Level Input Voltage 2.4 5.5 \Y

Input Current (FEq1 & FE2 Only)
I Low Level Input Current VL =+0.45V -100 MA
(' High Level Input Current Viy = +5.5V 10 mA

Input Current (Except FE1 & FE2)
he Low Level Input Current VL =+0.45V -100 MA
I High Level Input Current Viy =+5.5V 25 MA
Vout? Output Programming Voltage louT =200 £ 20 mA 16.0 17.0 18.0

(Transient or steady state)
lout Output Programming Current Vout =+17 21V 180 200 220 mA
TR Output Pulse Rise Time 10 50 s
tp FE5 Programming Pulse Width 1 1.5 ms
tp Pulse Sequence Delay 10 s
Tpr Programming Time Vee = Veer 10 sec
Tps Programming Pause Vee =0V 7 sec
Tor?
PR .
—————  Programming Duty Cycle 60 %
Ter*Tps
NOTES:

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

2. Care should be taken to insure the 17 *+ 1V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant
current source clamped at the specified voltage limit.

3. Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com-
parator circuit to verify a successful fusing attempt.

.4, Continuous fusing for an unlimited time is also allowed, provided that a 60% duty cycle is maintained. This may be accomplished by following
each Program-Verify cycle with a Rest period (Vcg = 0V) of 3 mS.



SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

RECOMMENDED PROGRAMMING
PROCEDURE

The 82S5114/115 are shipped with all bits at logical 0"
(low). To write logical ““1", proceed as follows:

SET-UP
a. Apply GND to pin 12.

b. Terminate all device outputs with a 10KS2 resistor to
Vce.-

c. Set CE 1 to logic ““0”, and CE2 to logic “1” (TTL levels).

d. Set Strobe to logic ‘1" level.

PROGRAM-VERIFY SEQUENCE

Step 1

Step 2

Raise Vcc to Vecep. and address the word to be
programmed by applying TTL 1" and ‘0" logic
levels to the device address inputs.

After 10us delay, apply to FE1 (pin 13) a voltage

Step 3

Step 4

Step 5

Step 6

Step 7

source of +5.0 £ 0.5V, with 10 mA sourcing

current capability.

TYPICAL PROGRAMMING SEQUENCE

Step 8

After 10us delay, apply a voltage source of +17.0
+ 1.0V to the output to be programmed. The
source must have a current limit of 200 mA. Pro-
gram one output at the time.

After 10us delay, raise FE2 (pin 11) from OV to
+5.0 * 0.5V for a period of 1ms, and then return
to OV. Pulse source must have a 10 mA sourcing
current capability.

After 10us delay, remove +17.0V supply from
programmed output.

To verify programming, after 10us delay, return
FE1 to OV. Raise Vgcc to VCCH = +5.5 + .2V.
The programmed output should remain in the “'1”
state. Again, lower Vg to VoL = +4.6 £.2V,
and verify that the programmed output remains
in the “1” state.

Raise VcC to VP, and repeat steps 2 through 6
to program other bits at the same address.

Repeat steps 1 through 7 to program all other
address locations.

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW V,
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTES
LIMITS SPECIFIED IN THE DC CHARACTERISTICS.
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SiNpLics

BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY
(16X8X48 FPLA) 825101 (OPEN COLLECTOR)

825100 (TRI-STATE)

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 output
functions.” Each output function can be programmed either
true active-High (Fp), or true active-Low (FB). The true
state of the output functions is controlled via an output
Sum (OR) Matrix by a logical combination of 16-input
variables, or their complements, 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 compatible, and
include a chip-enable clocking input fcr output deskewing
and inhibit. They feature either Open Collector or Tri-State
outputs for ease of expansion of product terms and/or
input variables.

FEATURES

FIELD PROGRAMMABLE (Ni-Cr LINK)
INPUT VARIABLES - 16

OUTPUT FUNCTIONS — 8

PRODUCT TERMS — 48

ADDRESS ACCESS TIME — 50ns, MAXIMUM
POWER DISSIPATION — 600mW, TYPICAL
INPUT LOADING — (-100uA), MAXIMUM

OUTPUT OPTION:
TRI-STATE OUTPUTS — 825100
OPEN COLLECTOR OUTPUTS — 825101

OUTPUT DISABLE FUNCTION:
TRI-STATE — Hi-Z
OPEN COLLECTOR — Hi

CERAMIC DIP

APPLICATIONS

LARGE READ ONLY MEMORY
RANDOM LOGIC
. CODE CONVERSION
PERIPHERAL CONTROLLERS
LOOK-UP AND DECISION TABLES
MICROPROGRAMMING
ADDRESS MAPPING

- CHARACTER GENERATORS

SEQUENTIAL CONTROLLERS

APRIL 1975
DIGITAL 8000 SERIES TTL/MEMORY

PIN CONFIGURATION

825100
825101

| PACKAGE
FEE ~ E]Vcc
17 ] 7] 18
16 3] [25] 1o
15 [4] E]lm
'AE Z‘_]'n
13 [6 EH;
12 E EH:&
11 [s] [21] 114
1o [2] [0 115
" e
Fs [ [15] Fo
F4E EF-‘,
GND [18 [15] F3

TRUTH TABLE

LET:
Pn=TI5 (kmim*imlm) : k = 0,1,X (Dont Care)
n =012..... .47
where:
Unprogrammed state im=km=0
Programmed state im = Km
Sy =1 (=37 Pr) ;o =p=0,1,2,....,7
— N N
MODE Pn CE Fp Fp Se = f (Py)
Disabled 1 1
(825101)
X 1 X
Disabled Hi-Z Hi-Z
(825100)
1 0 1 0 YES
Read 0 0 0 1
X 0 0 1 NO




SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 825101

BLOCK DIAGRAM
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NOTE
FOR EACH OF THE B OUTPUTS, EITHER THE FUNCTION Fp (ACTIVE HIGH) OR Fp (ACTIVE LOW)
IS AVAILABLE, BUT NOT BOTH. THE REQUIRED FUNCTION POLARITY IS USER PROGRAMMABLE

VIA FUSE (S)

lghizlz. [

Po*tPytPyt. ... Pn

P'DlP1l§'20h .. Pn

(CE) + (S1) = (CE} + (Py + Py + P + ..Pn) @S = SHORT
Fp= (CE) + (Sr) = (CE) + (Bge Py ePye...... ) @5 = OPEN

27



SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 825101

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce  Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Von High Level Output Voltage (82S101) +5.5 Vdc
Vo  Off-State Output Voltage (825100) +55 Vdc
Ta  Operating Temperature Range 0° to +75° °c
Tag Storage Temperature Range -65° to +150° °c

ELECTRICAL CHARACTERISTICS 0°C <Tp <75°C; 4.75V <V <5.25V

LIMITS
PARAMETER TEST CONDITIONS > UNIT | NOTES
MIN | TYP MAX
ViH High-Level Input Voltage Vee = 5.26V 2 \4 1
ViL Low-Level Input Voltage Vce = 4.75V 0.8 \ 1
Vic Input Clamp Voltage Vee =4.75V, I )y =-18mA -0.8 -1.2 A 1,7
VoH High-Level Output Voltage (825100) Vee =475V, loy =-2mA 24 \" 1,5
VoL Low-Level Output Voltage Vee =4.75V, lgL = 9.6mA 0.35 0.45 \% 1,8
loLk Output Leakage Current
fezs100) Voo - 525V | Vaur - 525V | w6
- cc = o. OouT = 9.
lo(orF) Hi-Z State Output Current Vout = 0.45V -1 -40 UA 6
(825100)
lH High-Level Input Current VN =5.5V <1 25 MA
I8 Low-Level Input Current Vin =0.45V -10 |-100 MA
los Short-Circuit Output Current Vee =5.25V, Voyt =0V -20 -70 mA 3,7
(825100)
lce Ve Supply Current Vee = 5.25V 120 170 mA 4
(825100, 82S101)
C Input Capacitance Vin = 2.0V 5 pF
N Vee=50v | ™
Co Output Capacitance VouT = 2.0V 8 pF 6
NOTES:
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Vg = 5V, Tp = 25°C.
3. Duration of short circuit shouid not exceed one second.
4. Icc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.
5. Measured with V| applied to CE and a logic 1"’ stored.
6. Measured with V| applied to CE.
7. Test each output one at the time.
8. Measured with a programmed logic condition for which the output under test is at a ‘‘0’’ logic level. Output sink current is supplied thru a re-

sistor to Vce.



SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 825101

SWITCHING CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V <5.25V

T Vee

Vee

1
I
]
)
1 ="Fo
i
]
i
|

°
S

b Fs o

Tl

c& O—f =

115 0—+ (INCLUDES
SCOPE AND JIG

CAPACITANCE)

o
2
5

.

weut >

LIMITS
PARAMETER TEST CONDITIONS 2 UNIT
MIN TYP MAX

Propagation Delay

Tia Input to Output Cy = 30pF 35 50 ns
Teop Chip Disable to Output Ry =270 15 20 ns
Tce  Chip Enable to Output Rz =600 15 20 ns

AC TEST FIGURE AND WAVEFORM
READ CYCLE

+30v

+30v

15V

fo Fy

ALLINPUTS: t,

—
v

o

Vou

T

= t; = 503 (10% TO 90%)

NOTES:

1.
2.

Positive current is defined as into the terminal referenced.
Typical values are at Ve = 5.0V, and Tp = +25°C.

OBJECTIVE PROGRAMMING PROCEDURE

The 82S100/101 are shipped in an unprogrammed state,
characterized by:

A.
B.

All internal Ni-Cr links are intact.

Each product term (P-term) contains both true and
complement values of every input variable Iy, (P-terms
always logically “FALSE").

. The Sum Matrix contains all 48 P-terms.

D. The polarity of each output is set to active HIGH

E.

(Fp function).

All outputs are at a LOW logic level.

To program each of 8 Boolean logic functions of 16 true

or complement variables,

including up to 48 P-terms,

follow the Program/Verify procedures for the Product
Matrix, Sum Matrix, and Output Polarity outlined below.

OUTPUT POLARITY
PROGRAM ACTIVE LOW (Fp Function)

Program output polarity before programming Product
Matrix and Sum Matrix. Program one output at the time.

1

. Set GND (pin 14) to OV.
2.
3.

Do not apply power to the device (Vcc, pin 28, open).

Apply VOUT = +18V to the appropriate output for 1ms,
and return to OV.

. Repeat step 3 to program other outputs.

VERIFY OUTPUT POLARITY

. Set GND (pin 14) to OV, and V¢ (pin 28) to +5V.
. Enable the chip by setting CE (pin 19) to LOW logic

level.

. Disable input variables by applying VN = +10V to all

inputs g through 115,

. Verify output polarity by sensing the logic state of

outputs Fg through F7. All outputs at a HIGH logic
level are programmed active HIGH (Fp function), while
all outputs at a LOW logic level are programmed active
LOW (Fp, function).

. Remove V|N = +10V from inputs | g through |15.

PRODUCT MATRIX
PROGRAM INPUT VARIABLE

Pr

ogram 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
1.
2.

programmed as Don’t Care for all programmed P-terms.
Set GND (pin 14) to OV, and V¢c (pin 28) to +5V.
Disable the chip by setting CE (pin 19) to HIGH logic

level.
Disable input variables by applying V|N = +10V to all
inputs Ig through | 15.

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

20
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Sa.

5b.

5c.

6a.

6b.

6e.

8.
9.

10.

outputs Fg through Fg with Fg as LSB. Use standard
TTL logic levels.

If the P-term contains neither 19 nor g (input is a
Don'tCare), fuse both 1g and Ig links by executing both
steps 5b and 5c, before continuing with step 7.
If the P-term contains lg, set to fuse the Tg link by
lowering the input voltage to Ig from VN =+10V to a
HIGH logic level. Execute step 6.

If the P-term contains Ig, set to fuse the Ig link by
lowering the input voltage to Ig from V| =+10V to a
LOW logic level. Execute step 6.

After 10us delay, raise FE (pin 1) from OV to +17V.
The source must have a current limit of 260mA, and
rise time of 10 to 50us.

After 10us delay, pulse the CE input to +10V for a
period of Tms.

After 10us delay, return FE input to OV.

Return input g to a disable state by applying V|N =
+10V.

Repeat steps 5 through 7 for all other input variables.
Repeat steps 4 through 8 for all other P-terms.

Remove VN = +10V from all input variables.

VERIFY INPUT VARIABLE

1.
2.
3.

Set GND (pin 14) to 0V, and Vg (pin 28) to +5V.
Enable F7 output by setting CE to +10V.

Disable input variables by applying VIN = +10V to
inputs | through 115.

Address the P-term to be verified (No. O through
47) by applying the corresponding binary code to
outputs Fg through F5.

Interrogate input variable | as follows:
A. Lower the input voltage to Ig from V|N =+10Vto
aHIGH logic level, and sense the state of output F7.

B. Lower the input voltage to g from a HIGH to a
LOW logic level, and sense the logic state of
output F7.

The state of Ig contained in the P-term is determined in
accordance with the following truth table:

Input Variable State
lo F7 Contained-In P-Term
0 1 |—6
1 0
0 0 I
1 1
0 1 Dont Care
1 1
0 0 (1g), (ig)

1 0

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

6. Return input lg to a disable state by applying VN
=+10V.

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|N = +10V from all input variables.

SUM MATRIX p

PROGRAM PRODUCT TERM

Program one output at the time for one P-term at the
time. All' P links of unused P-terms in the Sum Matrix
are not required to be fused.

1.
2.

4a.

4b.

5a.

5b.

5c.

Set GND (pin 14) to 0V, and Vg (pin 28) to +8.5V.,

Disable the chip by setting CE (pin 19) to a HIGH
logic level.

Address the P-term to be programmed (No. O through
47) by applying the corresponding binary code to input
variables 1g through Ig, with 1g as LSB. Use standard
TTL levels.

If the P-term is contained in output function Fg
(Fo=1or Fa =0), go to step 6.

If the P-term is not contained in output function
Fo (Fg = 0 or FQ = 1), set to fuse the Pp link by
applying VouUT = +10V to output F.

After 10us delay, raise FE (pin 1) from OV to +17V.

After 10us delay, pulse the CE input to +10V for a
period of 1ms.

After 10us delay, return FE input to OV.

Repeat steps 4 and 5 for all other output functions.
Repeat steps 3 through 6 for all other P-terms.
Remove +8.5V from Vcc.

VERIFY PRODUCT TERM

Set GND (pin 14) to 0V, and V¢ (pin 28) to +8.5V.

Enable the chip by setting CE (pin 19) to a LOW logic
level.

Address the P-term to be verified (No. O through 47)
by applying the corresponding binary code to input
variables 1g through Ig, with Ig as the LSB. Use stand-
ard TTL levels.

To determine the status of the Py link in the Sum
Matrix for each output function Fp or F;, sense the
state of outputs Fg through F7. The status of the link
is given by the following truth table:

Output

Active HIGH | Active LOW
(Fp) (Fp)

P-term Link

o] 1 FUSED

1 0 PRESENT

5.
6.

Repeat steps 3 and 4 for all other P-terms.
Remove +8.5V from Vcc.
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16 X 48 X 8 FPLA PROGRAM TABLE

PROGRAM TABLE ENTRIES

OUTPUT ACTIVE LEVEL

- PROD.
Tm | DON'T CARE | rheQbntine,

INPUT VARIABLE QUTPUT FUNCTION

PROD. TERM
NOT PRESENT IN Fp

ACTIVE ACTIVE
HIGH LOW

L X A

H L

NOTE: All unused inputs NOTE: Output Function entries
must be programmed are independent of pro-
as DON'T CARE. n grammed output polarity

NOTE. Qutput Polarity
Programmed
once only.

PRODUCT TERM*

NO.

_INPUT VARIABLE (I,

) S -

1 —~
1]0[9[8]7]%]5s

[AE
N=

i St el el sl Sl iy

ACTIVE LEVEL

olo|vloja|sdlwiNn|=|O

-
(=1

-
s

-
N

THIS PORTION TO BE COMPLETED BY SIGNETICS

-
w

-
»

COMMENTS
ala

CUSTOMER SYMBOLIZED PART #

CF (XXXX)
DATE RECEIVED

-
~

-
==

-
©0

N
(=]

N
-

N
N

N
w

N
£

N
o

DATE
nN
[

N
~N

N
©

N
©

w
o

w
-

REV
w
R

w
w

w
S

w
o

w
=2

w
~

w
oo

w
©

»
o

Iy
pry

D
w

B
ISy

TOTAL NUMBER OF PARTS
PROGRAM TABLE #

H

I

SIGNETICS DEVICE #
o
o

CUSTOMER NAME
PURCHASE ORDER #

S
o

47

*Both input and output fields of unused P-terms can be left blank
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SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 825101

PUNCHED CARD CODING FORMAT

The FPLA Program Table can be supplied directly to Signetics in Punched Card form, using standard 80-column IBM cards
For each FPLA Program Table, the customer should prepare an input card deck in accordance with the following format:

CARD No. 1 - Free format within designated fields.

iR R 21212[313[313[3[3[3[3]3[3]a]aa[a]4]a a]a]a]4]5]5[5]5 |5 5[5 [5]5]5 [6[7[7[7[7[7[7]71717]7]8]
1{2|3(4/5|6{7|8]9|0]1]2/3]4|516|7|8]9|0[1|2|3|4|5|6|7|8/9]0|1|2{3]4|5|6|7|8|9|0|1(2|3|4|5|6/7]8|9]0|1|2|3 RR789012’1A‘\R78|9|012’*“-'~1880
ICIF| h{E
Signetics Customer Name Program Table No. Revision Date
Device No. (1 Alpha Char.)
Symbolized Part No.
CARD No. 2 -
REI DG caaak 2 21313[3[3[3[3[3[3[3]3]alalz[a]a]a]a]a]4]4]5]s]s]5 |65 A8
1/2|3a[5|6(7(8|9|0]1]2|3|4|5|6|7]8]9]0]1|2|3]|4|5]|6|7|8]9|0[1|2|3|4|5|6|7[8|9[0[1]2|3|4|5(6|7|8]9|0|1|2|314|5|6|7|8|9|0|1|2|3]4|5|6|7|8[910| 1] 2|3]4]5]6|7|8|9|O|
x|
Fy Fo
. T T
Output Active Level (8) Total Product Terms used (2 d

T
digits) C (free f )
Output Active Level entries are determined in accordance with the following table:

OUTPUT ACTIVE LEVEL
ACTIVE HIGH [ ACTIVE LOW

H Il L

CARD No. 3 through No. 50

it 21313(3(3(313{3(3(31|3(4|4 4141414(414|14(515(5|5(15(515(5(5(5 616 6(6(7{7(7(7(71717{717{7|8|
1/2|3|4/5|6|7|8|9]0]1]2|3]|4[5(6]|7|8[9]0{1|2|3|4|5|6{7]8|910[1[2[3]4|5|6|7]8|9]0[1]|2|3[4|5|6]7|8[9|0|1]2|3[4]|5|6|7|8|9]|0|1[2[3]4|5|6|7|8|9|0] 1{2|3|4|5|6|7|89| O]
[} [} Fo
15 0 Comments (free format)
Output Function (8)
Input Variable (16)
Product Term No. (00 through 47)
Input Variable and Output Function entries are determined in accordance with the following table
INPUT VARIABLE OUTPUT FUNCTION
'm 'm DON'T CARE PROD. TERM PROD. TERM NOT
PRESENT IN Fp PRESENT IN Fp
H L X A -
Note: Aii unused inputs must be| Note: Output Function entries are
programmed as DON’'T CARE. independent of programmed output polarity .
CARD No. 51
RERaaKa 2 3[3]3[3[313[3]313[3]ala[a[alala[a]a]a]a]s]5]5]5]5]5]5 sle[71717171717 1717171718l
1/2|3(4/5]6/7|8[9|0]1{2|3|4|5(6]7|8[9]0[1|2|3{4|5|6(7|8|9(0[1{2(3]4|5|6|7(8|9]|0[1|2|3]4|5|6]7(8[9|0[1|2(3[4|5|6|7|8|9|0|1[2|3]4|5|6|78[9[0[1]2|3(4]|5|6|7|8|9| O]
il

Comments (free format)

Note: Product Term cards 3 through 50 can be in any order. Not all 48 Product Terms need to be present. Unused Product Terms
require no entry cards, and will be skipped during the actual programmin sequence.

32



SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 82S100, 825101

PAPER TAPE CODING FORMAT

The FPLA Program Table can also be sent to Signetics in ASCI| tape format via TWX, or air mail using any type of
8-level tape(paper, mylar, fanfold, etc.). A number” of Program Tables can be sequentially assembled on a continuous
tape as follows:

T T T T T T TT T T TTTT T T T TEATT T T T T°7
-1 T -
1o Y 12 | s ! 2% | 1% sug 15 | | - ’
127 2 | MAIN PROGRAM TABLE i PROGRAM TABLE! 2 | 12 1,
1 (3 1 (C/R) | HEADING l RUBOUTS | | lem) HEADING | RUBOUTS | =
:LE(:/g!ER H % | HEADING | iy, M MN DATAM) | win. | N MIN. DATA (N) b TRALER f N
121 s L L 1 L IS SR NP Sl PP, N

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. C Name 4. Purchase Order No.
2. C TWX No. 5. 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. C Sy ized Part No.
3. Revision 6. Number of Parts

C. 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 seperated by
appropriate identifiers in accordance with the following format:

START OF DATA TEXT — START OF DATA FIELD
(CONTROL A OR B) PRODUCT TERM DATA INDENTIFIER

PRODUCT TERM NUMBER START OF DATA FIELD
IS)TAAT'ZTF?EFLD (2 DECIMAL DIGITS)
OQUTPUT FUNCTION DATA IDENTIFIER
ACTIVE LEVEL START OF DATA FIELD INPUT VARIABLE, AND OUTPUT FUNCTION
DATA IDENTIFIER INPUT VARIABLE DATA IDENTIFIER DATA FOR ALL PRODUCT TERMS USED.
OUTPUT FUNCTION DATA
ACTIVE LEVEL DATA| INPUT VARIABLE DATA (8 DIGITS, A/-) END OF DATA TEXT
8 D‘G'Tsﬂl“/u (16 DIGITS, H/L/X) | (CONTROL C) l
L
STX +A F7FgF5F4F3FaF Fg+P 00«1 I151141131121111101918!76l51413121110 *F F7FgF5F4F3F2F1Fo*P 0. Fo ETX
Entries for the 3 Data Fields are determined in accordance with the following Table:
INPUT VARIABLE OUTPUT FUNCTION OUTPUT ACTIVE LEVEL
PROD. TERM PROD. TERM NOT
Im 'm DON'T CARE PRESENT. IN Fp PRESENT IN Fp ACTIVE HIGH ACTIVE LOW
H L X A - H L
Note: All unused inputs must be Note: Output Function entries are indepen- Note: Output Polarity
programmed as DON’T CARE. dent of programmed output polarity programmed once only

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

Carriage returns, line feeds, and rubout statements may be interspersed between data groups to facilitate an orderly, easily readable

teletype printout. This information will be ignored by the programmer during progr ing. C \ts are also d data
fields, provided that an asterisk (*) is not used in any heading or comment entry. When correcting or deleting entries, limit
consecutive rubouts to less than 25.

* Limit tape length to a roll of 1.75 inch inside diameter, and 4.25 inch outside diameter.
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SilNDLCS

ECL HIGH PERFORMANCE

256-PROM

10139

PRELIMINARY INFORMATION

DIGITAL 10,000 ECL SERIES’

DESCRIPTION FEATURES

The 10139 is an ECL 256-Bit Read Only Memory organized ® 15ns TYPICAL ACCESS TIME

as 32 words with 8 bits per word. The words are selected by ® 16 PIN PACKAGE

five binary address lines; full word decoding is incorporated e EASY PROGRAMMING

on the chip. A chip enable input is provided for additional e FULLY DECODED

decoding flexibility, which causes all eight outputs to go to e FULLY COMPATIBLE WITH ECL 10,000 SERIES
low state when the chip enable input is high. This device is e HIGH IMPEDANCE INPUTS 50K OHM PULLDOWN
fully compatible with all of Signetics series 10,000 prod- e OPEN EMITTER OUTPUTS

ucts. Address to output access time is 15 ns typical. Power
dissipation is 580 milliwatts typical with separate internal
bond wires and metal systems for Vocq and Vgga. The
10139 may be programmed to any desired pattern by the
user. The 10139 is suitable for use in high performance
ECL systems.

TEMPERATURE RANGE
—30 to +85°C Operating Ambient

RECOMMENDED OPERATING VOLTAGE
Vee = GND, Vgg = —5.2V 5%

BLOCK DIAGRAM

APPLICATIONS

PROGRAMMABLE LOGIC
CONTROL STORES
MICROPROGRAMMING
VOLUME PRODUCTION
HARDWIRED ALGORITHMS

PACKAGE TYPE
F: 16 Pin CERDIP

AAA

IVOLTAGE
SENSOR

NCr
LINK

iLsB)

—i/

WORD SELECT

)

T0
OTHER
WORDS

-
-
-
-

H\fﬂ?}#\#\fa

?@

(X) DENOTES PIN NUMBER




SIGNETICS ECL HIGH PERFORMANCE 256-PROM ® 10139

PRELIMINARY ELECTRICAL CHARACTERISTICS (TA=+25°C, Vce = OV, R = 5092, VEE = —5.2V)

CHARACTERISTIC SYMBOL MIN TYP MAX UNIT

Power Supply Drain Current IEO 110 145 mAdc
Input Current

ViH = —0.810V, linH 265 MAdc

ViL = —1.850V link 30 uAdc

Output Voltage

Logic 1" (Vi = —0.810V, V| = —1.850V) VoH —0.960 -0.810 Vde

Logic “0" (V4 = —0.810V, Vi a = 1.850V) VoL -1.990 —1.650 Vdc

Threshold Voltage

Logic "1 (VIHA = =1.105V, VLA = —1.475V) VOHA —0.980 Vdc
Logic “0” (VIHA = —1.105V, V|LA = 1.475V) VOLA -1.630 Vdc
PRELIMINARY ELECTRICAL CHARACTERISTICS (TA=+25°C, Vcc = OV, VEE = —5.2V, R = 5052)

CHARACTERISTIC SYMBOL MIN TYP MAX UNIT

Chip Enable Prop Delay 10 15 ns

Output Rise Time (20 to 80%) 4.2 ns

Output Fall Time (20 to 80%) 4.2 ns

Access Time Address to Output TAD 15 20 ns
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RECOMMENDED PROGRAMMING
PROCEDURE

The 10139 is shipped with all bits at logical 0" (low). To
write logical “‘1's”, proceed as follows:

MANUAL (see Fig. 1)

STEP1

Connect Vgg (Pin 8) to ground and Vce (Pin 16) to +5.2
volts. Address the word to be programmed by applying
4.0 to 4.6 volts for a logic 1" and 0.0 to 1.0 volts for a
logic ‘0" to the appropriate address inputs.

STEP 2
Raise Voo (Pin 16) to 12 volts.

STEP 3

After Vg has stabilized at 12 volts (including any ringing
which may be present on the Ve line) apply a current
pulse of 2.6 mA to the output pin corresponding to the bit
to be programmed to a logic “1".

STEP4

Return Ve to 5.2 volts.

CAUTION: To prevent excessive chip temperature rise, V¢ should
not be allowed to remain at 12 volts for more than 1 second.

STEPS

Verify that the selected bit has programmed by connecting
a 46082 resistor to ground and measuring the voltage at the
output pin. If a logic ““1"" is not detected at the output, the
procedure should be repeated once.

PROGRAMMING SPECIFICATIONS

STEP 6

If verification is positive, proceed to the next bit to be
programmed.

AUTOMATIC (see Fig. 2)

STEP 1

Connect Vgg (Pin 8) to ground and Vg (Pin 16) to +5.2
volts. Apply the proper address data and raise Ve (Pin 16)
to 12 volts.

STEP 2

After a minimum delay of 100 us and a maximum delay of
1.0 ms, apply a 2.5 mA current pulse to the first bit to be
programmed (0.5 < PW < 1 ms).

STEP 3

Repeat Step 2 for each bit of the selected word specified as
a logic "*1”". (Program only one bit at a time; The delay
between output programming pulses should be equal to or
less than 1.0 ms.)

STEP4

After all the desired bits of the selected word have been
programmed, change address data and repeat Steps 2 and 3.

NOTE

entire memory will program in less than 1 second. Therefore, it

If all the maximum times listed above are maintained, the

would be permissible for Ve to remain at 12 volts during the
entire programming time

STEPS

After stepping through all address words, return Voc to
+5.2 and verify that each bit has programmed. |f one or
more bits have not programmed, repeat the entire pro-
cedure once.

LIMITS
CHARACTERISTIC SYMBOL
MIN. TYP. MAX. UNITS CONDITIONS

Power Supply Voltage

To Program Veer 11.5 12.0 12.5 Volts

To Verify Veev 5.0 5.2 5.4 Volts
Programming Supply Current lcep 250 mA Ve = 12.0 Volts
Address Voitage

logical 1" ViH 4.0 4.6 Volts

logical 0" ViL 0.0 1.0 Volts
Max. Time at Voo = Veep 1.0 Sec.
Output Programming Current top 20 25 3.0 mA
Output Program Pulse Width ty 0.5 1.0 ms
Output Pulse Rise Time 10 Ms
Programming Pulse Delay (1)

following V¢ change ty4 0.1 1.0 ms

between output pulses 4! 0.01 1.0 ms

NOTE:

(1) Maximum is specified to minimize the amount of time Vo is at 12 volts.



SIGNETICS ECL HIGH PERFORMANCE 256-PROM = 10138

MANUAL PROGRAMMING CIRCUIT

+12V +5.2v
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Emm!ti[:s SIGNETICS PROM RELIABILITY

The requirements for a reliable fusible link SYSTEM can be
considered under the following categories:

® Process Control
@ Reliability of Unfused Links
® Reliability of Fused Links

PROCESS CONTROLS

Nichrome is used for the fusible link because of the long
experience with it as a thin film resistor material. It can be
incorporated into the product without any compromises
having to be made to the other processing steps.

Ease of fuse control, both geometry and resistance, is greatly
improved by use of a “bar” as opposed to “notch” geometry
used previously because the alignment of fuse to aluminium
leads is much less critical.

As a check of fuse characteristics all wafers are individually
measured for fuse width and resistance before being passed to
device electrical sort.

The fuses are covered with approximately 1Tum of deposited
passivation glass ensuring no redeposition of evaporated
nichrome in the package following fusing.

RELIABILITY OF UNFUSED LINKS

The main concern with regards to unblown links is the
possibility of an unblown link opening under normal citcuit
operating conditions. All Signetics PROM's are designed such
that the link fusing current to operating current ratio is a
minimum of 20:1 which ensures low current stress under
operating conditions. To verify this, fuse links have been
stressed at Signetics at 5 times normal current, at 200°C chip
temperature with no failures recorded and a resistance change
of less than 2% for a total of 2 million fuse hours (1080 fuses
for 2016 hours).

RELIABILITY OF BLOWN LINKS

As fusing current through a nichrome fuse is increased a
discontinuity in fusing time is observed. This discontinuity is
seen as a sudden decrease in fusing time (from milliseconds to
microseconds) for a relatively small change in current. The
current density through the fuse at this point (Jcrit) is
approximately 2 x 107 Amps/cm?2. The fusing behaviour of the
fuses above and below Jcrit is very different and so is the
tendency towards fuse regrowth.

For current densities below Jcrit, fusing is thought to be a
local oxidation phenomenon. After fusing, the nichrome is seen
to have small separation gaps with a distinctive “whisker”
shape characteristic. Fuses blown under these conditions have
been observed to exhibit regrowth under applied bias.



SiNDtics

For current densities above Jcrit, the fusing behaviour is
believed to be a very fast melting with surface tension pulling
back material from the centre of the fuse. Fuses programmed
to these conditions exhibit a distinctively clean separation
of the link.

All Signetics PROM circuits are now designed to supply a
minimum current density of 4 X 107 Amps/cm? to the fuses
during programming. Because of these design techniques,
Signetics PROM fuses program extremely fast and cleanly.
Typical fusing times range from 0.3 to 2 microseconds.

LIFE TEST RESULTS — APRIL 1975

Following the completion of 18,290,000 equivalent device
hours at 25°C, consisting of 9.088 x 10° equivalent fused
link hours and 9.227 x 10° equivalent unfused link hours
there have to the above date been zero link or device failures.
This indicates the following Failure Rates and Mean Times
Between Failure.

Failure Rate M.T.B.F.
DEVICE .005%/khrs 2 X 107 Hours
FUSED LINK .00001%/khrs 9.4 X 10° Hours
UNFUSED LINK .00001%/khrs 9.4 x 10° Hours

These figures are quoted for 60% confidence level at 25°C.

Additional information may be obtained by requesting
“Signetics PROM Reliability” Booklet and/or “Signetics
TTL PROM Failure Rate Summary — April 1975" from your
local Signetics Sales Office.

PROGRAMMERS CURRENTLY ADVERTISED

Although Signetics works very closely with manufacturers of
commercially available programming equipment and approves
each design of Signetics modules, we cannot guarantee
individual programming systems and/or modules, since they
are subject to calibration drift and other malfunctions common
to all equipment of this type. Since normal programming
yield using this equipment is in excess of 90%, any time yield
drops substantially below this figure on a large sample of
devices (e.g. -~ 85% on 100 devices), the proper action is to
check the particular programming system being used and if
everything appears correct, call Signetics for further informa-
tion.



AN

sifnotics

(256x4 ROM)

1024-BIT BIPOLAR READ ONLY MEMORY |82 $226

825229

FEBRUARY 1975

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 825226 (Open Collector Qutputs) and the 825229
(Tri-State Outputs) are Bipolar 1024-Bit Read Only Mem-
ories, organized as 256 words by 4 bits per word. They are
fully TTL compatible, and include on-chip decoding and
two chip enable inputs for ease of memory expansion.
They feature either Open Collector or Tri-State outputs
for optimization of word expansion in bussed organizations.

Both the 82S226 and 82S229 are also fully compatible
with the 82S126/129, Signetics’ 1024-Bit Programmable
Read Only Memories.

Both 825226 and 825229 devices are available in the
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify
NB825226/229, B or F. For the military temperature range
(-55°C to +125°C) specify $825226/229, F only.

FEATURES
® ORGANIZATION — 256 X 4

® ADDRESS ACCESS TIME:
$825226/229 — 70ns, MAXIMUM
N828226/229 — 50ns, MAXIMUM

® POWER DISSIPATION ~ 0.5mW/BIT, TYPICAL

® INPUT LOADING:
$825226/229 — (-150uA) MAXIMUM
N825226/229 — (-100A) MAXIMUM

® TWO CHIP ENABLE INPUTS
® ON-CHIP ADDRESS DECODING

® OUTPUT OPTIONS:
825226 — OPEN COLLECTOR
828229 — TRI-STATE

® 16-PIN CERAMIC PACKAGE

® FULLY COMPATIBLE WITH 825126/129, SIGNETICS’
256 X 4 PROM

APPLICATIONS

VOLUME PRODUCTION
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING
HARDWIRED ALGORITHMS
CONTROL STORE

RANDOM LOGIC

CODE CONVERSION

ORDERING INFORMATION

Customer may specify patterns for the 1024-Bit Read
Only Memory by completing the truth table/order blank
in Signetics’. Truth Table Booklet or by supplying Punched
Cards (p.51).

PIN CONFIGURATION

B, F PACKAGE*
AsE ~ ) Vee
AsE 8] Az
As[3] 4] CE,
A3 [4] B
Ao ] 2] 04
a[¢] o,
[} s
Grouna [2] 5] 04
F Z Coraie

BLOCK DIAGRAM

NGt FUSE ARRAY




SIGNETICS 1024-BIT BIPOLAR READ ONLY MEMORY (256 X 4 ROM) = 825226, 825229

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vcc  Power Supply Voitage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Von High Level Output Voitage (825226) +5.5 Vde
Vo Off-State Output Voltage (825229) +5.5 Vde
Ta Operating Temperature Range
(N825226/229) 0° to +75° °c
(5825226/229) -55° to +125° °c
Tqg Storage Temperature Range -65° to +150° °c
$825226/229 -55°C <Tp <+125°C, 4.5V <V¢c <55
ELECTRICAL CHARACTERISTICS \0,0506/220 0°C <Tp <+75°C, 4.75V <V <5.25
" $828226/229 N82S5226/229
PARAMETER TEST CONDITIONS 3 3 UNIT
MIN | TYP®| MAX | MIN | TYP*|] MAX
ViL Low Level Input Voltage .80 .85 v
ViH High Level Input Voltage 2.0 2.0 v
Vic Input Clamp Voltage Iy =-18mA -08 | -1.2 -08 | -1.2 \
Vou Low Level Output Voltage lout = 16mA 0.5 0.5 v
VoH  High Level Output Voltage CE, =CEp ="0", 2.4 2.4 v
(825229) lout =-2mA,
“1"” STORED
lok  Output Leakage Current CE; orCE3 = 1", 60 40 MA
(825226) Vour = 5.5V
loiorF) Hi-Z State Output Current CEy orCEz = "1", 60 40 | pA
(825229) Vout =5.5V
CEy or CEz = 1", -60 -40 | pA
VOUT = 0.5V
(IT8 Low Level Input Current Vin = 0.45V -150 -100 HA
[ High Level Input Current ViN = 5.5V 50 40 MA
los Output Short Circuit Current Vour =0V -15 -85 | -20 -70 mA
(825229)
lcc Vcc Supply Current 105 125 105 120 mA
Cin Input Capacitance Vee = 5.0V, 5 5 pF
V|N =20V
Coutr Output Capacitance Vee =5.0v, 8 8 pF
VOUT =2.0V
$825226/229 -55°C <Tp <+125°C, 4.5V <V¢c <55V
SWITCHING CHARACTERISTICS N825226/229 0°C <Tp <+75°C, 4.75V <V <5.25V
$828226/229 N82S226/229
PARAMETER TEST CONDITIONS 3 UNIT
min | Tvp [ max MIN | TYP? | MAX
Propagation Delay
Taa Address to Output Cy = 30pF 35 70 35 50 ns
Tcp Chip Disable to Output Ry = 27052 15 35 15 20 ns
Tce Chip Enable to Output Rz = 600§ 15 | 35 15 | 20 ns

NOTES:
Positive current is defined as into the terminal referenced.
2. Typical values are at Ve = B.OV, T4 = +25°C.

1
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SIGNETICS 1024-BIT BIPOLAR READ ONLY MEMORY (266 X 4 ROM) = 825226, 825229

AC TEST FIGURE AND WAVEFORM

ki
0—1'&
O—={Ay
O—={42
O Ay [} .
o—={A O f—e-
o—fts ™7 o -
o—=As O fp—s
O—s{Ay
o—zr,
O—={ ZT,

Veo

Cy (INCLUDES SCOPE &

n,:[ 4G CAPACITANCE)

READ CYCLE
2oV
ADDRESS x v
o
v
T 2 1.5V 1.8V
——————— o
Tog —] rw:}‘
B Vou
0,~04 \ 15V 1oV
T A

ALL INPUTS: t, = t) = 6 na (105 10 80%)
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(512x4 ROM)

JUNE 1975

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 825230 (Open Collector Outputs) and the 825231
(Tri-State Outputs) are Bipolar 2048-Bit Read Only Mem-
ories, organized as 512 words by 4 bits per word. They are
fully TTL compatible, and include on-chip decoding and
a chip enable input for ease of memory expansion. They
feature either Open Collector or Tri-State outputs for optimiza-
tion of word expansion in bussed organizations.

Both the 825230 and 825231 are also fully compatible with
the 825130/131, Signetics’ 2048-Bit Programmable Read
Only Memories.

Both 825230 and 82S231 devices are available in the
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75'C) specify
N825230/231, B or F. For the military temperature range
(55 Cto -125°C) specify $825230/231, F only.

FEATURES
® ORGANIZATION-512x4
® ADDRESS ACCESS TIME:
$825230/231 - 70ns, MAXIMUM
N82S230/231 —50ns, MAXIMUM
® POWER DISSIPATION —0.5mW/BIT, TYPICAL
® INPUT LOADING:
$825230/231~( 150pA) MAXIMUM
N82S5230/231—-( 100pA) MAXIMUM
® ONECHIP ENABLEINPUT
® ON-CHIPADDRESS DECODING
® OUTPUTOPTIONS:
825230 - OPEN COLLECTOR
825231 - TRI-STATE
® 16-PIN CERAMIC PACKAGE
® FULLY COMPATIBLE WITH 82S130/131, SIGNETICS’
512 4 PROM

APPLICATIONS

VOLUME PRODUCTION
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING
HARDWIRED ALGORITHMS
CONTROL STORE

RANDOM LOGIC

CODE CONVERSION

ORDERING INFORMATION

Customer may specify patterns for the 2048 Bit Read
Only Memory by completing the truth table/order blank
in Signetics’. Truth Table Booklet or by supplying Punched
Cards (p.51).

PIN CONFIGURATION

2048-BIT BIPOLAR READ-ONLY MEMORY l 8232_30

825231

B, F PACKAGE*

-
as 2]
na[3]
Aa ]
Ao <]
A [¢]
Az[7]
rouns ]

/

16| Voo

o

13| CE

12| Oy

10| O3

o)

*B — Plastic
F — Cerdip

BLOCK DIAGRAM

NICrFUSE ARRAY

325 32
MATAIX

A



SIGNETICS 2048 — BIT BIPOLAR READ ONLY MEMORY (512 x 4 ROM) m 825230, 825231

ABSOLUTE MAXIMUM RATINGS

SWITCHING CHARACTERISTICS

N825230/231 0°C <TA <+75°C, 4.75V <Vcc <5.25V

PARAMETER RATING UNIT
Vcc  Power Supply Voltage +7 Vdc
VIN Input Voltage +5.5 Vdc
VoH High Level Output Voltage (825230) +5.5 Vdc
Vo Off-State Output Voltage (825231) +5.5 Vdc
TA Operating Temperature Range
(N82S230/131) 0°to +75° °C
(882S230/131) —55° to +1256° °C
Tstg  Storage Temperature Range —65°to +150° °C
$825230/231 — 55°C <TA <+125°C, 4.6V <Vcc <5.5V
ELECTRICAL CHARACTERISTICS N82S230/231 0°C <TA <-+75°C, 4.75V <Vcc <5.25V
$825226/229 N825226/229
PARAMETER TEST CONDITIONS? UNIT
MIN | TYP2 | MAX | MIN | TYP2 | MAX
ViL Low Level Input Voltage .80 .85 Vv
ViH High Level Input Voltage 2.0 2.0 "
Vic Input Clamp Voltage IIN = —18mA —-0.8 | —1.2 -08 | —1.2 Vv
VoL Low Level Output Voltage lout = 16mA 0.5 0.5 \"
VOoH High Level Output Voltage CE ="0", 2.4 2.4 v
(825231) louT = —2mA,
“1" STORED
loLk  Output Leakage Current CE ="1", 60 40 uA
(825230) Vout = 5.5V
10 (OFF) Hi-Z State Output Current CE ="1" 60 40 HA
(82S231) Vour = 5.5V
CE ="1", —60 —40 HA
Vourt = 0.5V ‘
he Low Level Input Current VIN = 0.45V —150 —-100 HA
lH High Level Input Current VIN = 5.5V 50 40 HA
los Output Short Circuit Current Vout = 0V —-15 -85 | —20 -70 mA
(825231)
Icc Vcc Supply Current 120 140 120 | 140 mA
CIN Input Capacitance Vce = 5.0V, 5 5 pF
VIN = 2.0V
Cout  Output Capacitance Vce = 5.0V, 8 8 pF
Vout = 2.0V
$82S8230/231 —55°C <TA <+125°C, 4.5V <Vcc <55V

$825230/231 N825230/231
PARAMETER TEST CONDITIONS UNIT
MIN I TYP2 | MAX | MIN 1 TYP? L MAX
Propagation Delay
TAA Address to Output CL = 30pF 35 70 35 50 ns
Tco Chip Disable to Output R, =2708) 15 35 15 20 ns
Tce Chip Enable to Output R, = 6008, 15 35 15 20 ns

NOTES:
Positive current is defined as into the terminal referenced.
2. Typical values are at Vo = 5.0V, Tp = +25°C.

1.




SIGNETICS 2048-BIT BIPOLAR READ ONLY MEMORY (512 X 4 ROM) m 825230, 825231

AC TEST FIGURE AND WAVEFORM
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2048-BIT BIPOLAR ROM (256x8 ROM)
4096-BIT BIPOLAR ROM (512x8 ROM)

8204

8205

DIGITAL 8000 SERIES TTL/MEMORY | 823 2]4

DESCRIPTION

The 8204/82S214 and 8205/825215 are Schottky-clamped

Read Only Memories, incorporating on-chip data output
registers.

The 8204/82S214 and 8205/82S215 are fully TTL compatible,
and include on-chip decoding and two chip enable inputs
for ease of memory expansion. They feature Tri-State
outputs for optimization of word expansion in bussed
organizations. A D-type latch is used to enable the Tri-State
output drivers. 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 bit
drivers will be controlled solely by CE1 and CE2 lines. In
the LATCHED READ mode, after the desired address is
applied and both CE1 and CE2 are enabled, data will enter
the output latches following the positive transition of
STROBE, and the data out lines will be locked into their
last valid state following the negative transition of STROBE.
The latches will remain set and the outputs enabled until
the chip is disabled and STROBE is brought high.

Both 8204/82S214 and 8205/82S215 devices are available
in the commercial temperature range.

FEATURES

® ORGANIZATION:
8204/82S214 — 256 . 8
8205/825215 -512 ~ 8

ADDRESS ACCESS TIME — 75ns, MAXIMUM
POWER DISSIPATION — 165uW/BIT, TYPICAL
INPUT LOADING — (- 400pA), MAXIMUM
ON-CHIP ADDRESS DECODING

ON-CHIP STORAGE LATCHES

TRI-STATE OUTPUTS

APPLICATIONS

MICROPROGRAMMING
HARDWIRE ALGORITHMS
CHARACTER GENERATION
CONTROL STORE
SEQUENTIAL CONTROLLERS

825215

PIN CONFIGURATION

| PACKAGE*
8204/825214
As [% Vee
Aq [ [ A2
Ne (3] [ A4
As [ [ Ao
As [ [+ CEq
A7 [ [ cey
o1 [ [*) Strobe
02 [3] [ C8
O3 [3] ¥ O7
O4 [1] ] Og
Ne [ ] Os
GND [ 5] NC
8205/825215
A3 [ [+ Vee
Aa [ [ A2
As [3 H A
A é [2] Ao
A7 [ [# CE,
Ag [¢] [%] cEp
09 [ b Strobe
02 [ [7] O8
O3 [¢] [ O7
Oa [z} [+ ©6
NC [ [4 ©s
ono [ [:] NC
*1 — Ceramic
BLOCK DIAGRAM
A O— _r
f&DFF;ESS ; DBEU(;:DE:;{ i 512 X 8 OR 256 X 8 MATRIX
- onm— L]

(18)

SYROBEO-—I_‘
cE, 02 o
CEy

09

NN

88IT OUTPUT LATCH

REREREN!

8 TRISTATE DRIVERS

LATCH p—ef

17) rs)ItSAkvo!m»lns)lusylun

0, 0 O3 04 O5 Og O7 Og
OUTPUT LINES

Ve = (24). GND = (12).{ ) - Denotes Pin Number




SIGNETICS 2048-BIT ROM, 4096-BIT ROM=8204/825214,8205/825215

ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vcec Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Vo Off-State Output Voltage +5.5 Vdc
Ta  Operating Temperature Range 0° to +75° °c
| Tag  Storage Temperature Range -65° to +150° °c
ELECTRICAL CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V <5.25
PARAMETER TEST CONDITIONS LimiTs! UNIT
MIN TYP? | MAX
e 0" Input Current Vin = 0.45V - 400 MA
hiH “1" Input Current Vin = 5.5V 25 MA
ViL “0" Level Input Voltage 85 "
ViH 1" Level Input Voltage 2.0 \
Vic Input Clamp Voltage Iy =-18 mA -0.8 -1.2 \
VoL 0" Output Voltage louT = 9.6 mA 0.5 \
Vou 1" Output Voltage CEq ="0",CEp ="1", 2.7 3.3 \
lout =-2 mA, 1" STORED
lo(oFF) HI-Z State Output Current CE; ="1"or CE3 = 0, Vour = 5.5V 40 LA
CEq ="1"0r CE5 =0, Voyt = 0.5V -40 A
Cin Input Capacitance Vee =5.0V, Vi = 2.0V 5 pF
Cout Output Capacitance Vee =5.0V, Voyr = 2.0V 8 pF
CEq1 ="1"0rCE; =0
lcc Ve Supply Current 135 170 mA
los Output Short Circuit Current Vour =0V (Note 3) -20 ~70 mA
SWITCHING CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V¢c <5.25V
PARAMETER TEST CONDITIONS LIMITS UNIT
MIN TYP? | MAX
TaA Address Access Time LATCHED or TRANSPARENT READ 35 75 ns
Tce Chip Enable Access Time Ry =470£2, Ry = 5K, C = 30pF 20 50 ns
Tcp  Chip Disable Time (Note 4) 20 50 ns
Tapx Address Hold Time 0 -10 ns
Tcpn  Chip Enable Hold Time 15 5 ns
Tsw Strobe Pulse Width LATCHED READ ONLY 35 20 ns
TsL Strobe Latch Time Ry =4708, Ry = 5K, C| = 30pF 75 45 ns
TpL  Strobe Delatch Time (Note 5) 18 35 ns
Tcps  Chip Enable Set-up Time 40 ns
NOTES

1. Positive current is defined as into the terminal referenced.
. Typical values are at Ve = +5.0V and TA = +25°C.

2

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

4. If the strobe is high, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will appear
T A nanoseconds after the address has changed and Tcg nanoseconds after the output circuit is enabled. Tep is the time reqguired to disable the

output and switch it to an “off’’ or high impedance state after it has been enabled

5. 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.

1" state.



SIGNETICS 2048-BIT ROM,4096-BIT ROM = 8204/825214,8205/825215

MEMORY TIMING
TRANSPARENT READ® LATCHED READ®
(Output Latches Not Used) (Output Latches Used)
+30v e p— BN e—
sr_nga_z/’ ov ) )‘st ----- ov
~ 430V Teps JaoH
Ao An st +3.0V
_____ 7 ov CHIP ENABLE| 1.5V 1.5V
&l +3.0v CE2 W
CHIP ENABLE 15V 15V 3oV
& : E : E STROBE o
0y .0g / b Vou
A
Vou
AC TEST LOAD AND WAVEFORMS
INPUT PULSES
Vee
INPUT ‘ ‘_‘- o Vee Vee " ALL INPUT PULSES
|
i | 0y Ry
PULSE : 1
GENERATOR | |
< ag og}-Lw N % _1_
2 CL
—{sR
b=l i1
~—{CE2 (INCLUDES JIG &
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H : 4096 BIT BIPOLAR ROM
THIS PROQUCT AVAILABLE IN 0°C TO 75°C TEMPERATURE RANGE ONLY

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION PIN CONFIGUARATION
The 8228 is a 4096 Bit Bipolar Read Only Memory
organized as 1024 words by 4 bits per word. Available in a | PACKAGE*
16 pin dual in-line package, the 8228 can provide very
high bit packing density by replacing four standard 256x% 4 A
ROMS. AGE 8] Ve
The 8228 is fully TTL compatible and includes on-the-chip
decoding. Typical access time is 50ns with a power ASE _‘__5_] A7
consumption of only .125mW per bit.

X ) aq3] ] Ag
The standard 8228 ROM pattern is the USASCII Row
Character Generator code; however, custom patterns are AGE 13] Ag
also available. The standard pattern is specified as the
N82281 - CD162. Ao[5] 2] 0,
FEATURES a1 [¢] ] 0
® BUFFERED ADDRESS LINES Ai’E E]oﬂ
® ON THE CHIP DECODING
® TOTEM POLE OUTPUTS Ground [¢] B
& DIODE PROTECTED INPUTS
® 16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE)

*| — Cerdip

APPLICATIONS
MICROPROGRAMMING BLOCK DIAGRAM
HARDWIRED ALGORITHMS
CHARACTER RECOGNITION
CHARACTER GENERATION
CONTROL STORE

Vee = (16)
GND = (8)
() = Denotes Pin Numbers
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI — 8228

ELECTRICAL CHARACTERISTICS 0°C<Ta<75°C; 4.75V < Vg < 5.25V

LIMITS
CHARACTERISTICS TEST CONDITIONS NOTES
MIN. TYP. MAX. UNITS
“0"” Output Voltage 05 \Z loyt=11.2mA
“1" Qutput Voltage 2.7 v fout= 1.0mA
“0" Input Current -10 400 A Vin =0.45V
“1" Input Current 1 25 A Vin =5.5V
Input Threshold Voltage
“0" Level 85 \%
“1I" Level 2.0 v
Input Clamp Voltage 1.2 \" lin=13mA
Power Consumption 140 170 mA 04 to 03 = 0"
Output Short Circuit Current -20 -70 mA
SWITCHING CHARACTERISTICS 0<7Ta<75°C, 4.75 < V¢ < 5.25V
IMI
CHARACTERISTICS LIMITs TEST CONDITIONS NOTES
MIN. TYP. MAX. UNITS
Access Time—Address to Output 50 70 ns 5
NOTES: 4. Applied voltages must not exceed 5.5V
it : " . : Input currents must not exceed +30mA
1. Positive current is defined as into the terminal referenced. Output currents must not exceed +100mA
2. No more than one output should be grounded at the same Storage p )re must be 60°C to + 150°C
time. N . 5. Rise and fall time for this test must be less than 5ns. Input
3. Manufacturer reserves the right to make design and process amplitudes are 2.8V and all measurements are made at
changes and improvements. 1.5V.
AC TEST FIGURE AND WAVEFORM
TEST LOAD

a0

I

30 oF

READ CYCLE

Ag Ay A9
ADDRESS




Ei!llllltil:s BIPOLAR ROM CARD FORMATS

BIPOLAR ROM CARD FORMATS FOR DEVICES WITH FOUR (4) BITS PER WORD: 82S226/229

825230/231
8228

CARD 1 (START AND IDENTIFICATION CARD)
COLUMN (1-8) Signetics Part Number (include temperature

range prefix and package designator).
(9,10) Blank.
(11-44) Customer Part Number.
(45, 46) Leave blank.
(47-56) Symbol Required on Package.
(67-80) Leave blank.

CARD 2 THROUGH N (DATA CARDS)
COLUMN (1-4) Decimal Equivalent of Address Zero (0000).

(5) Blank.
(6-9) Binary Data Output with HSB on the left.
(10) Blank.
(11-14) Decimal Equivalent of Address One (0001).
ETC.

EXAMPLE

00000000000000000000000000000000000000000000000000000000000000000000000000000000

P25 45878 900111213141516 1718192021 222324252627 2879 30 31 22 33 34 35 36 31 38 35 40 41 42 43 4445 45 47 4849 50 51 52 53 54 55 56 57 56 53 50 81 62 63 64 63 56 67 9383 70 11 1273 T4 7516777873 6%

87
Signetics  FI ] Customer /
Card 1 Part No. Eg Customer Part Number E:% Symbol // //// /
Card 2 Addr Data j Addr Data 7] Addr Addr Addr
0o 0 1 1 2 2 ETC A
%
(1) | Addr Y Data Addr 7] Data
Card 33 248 248 255 255
(2) | Addr A Data Addr /4 Data
Card 65 504 504 511 511
(3) | Addr g Data Addr Data
Card 129 | 1016 P 1016 1023 1023
2
NOTES:

. Last card for 256 x 4 ROM  (825226/229)
. Last card for 512 x4 ROM  (825230/231)

. “Zero” levels on Data Outputs are defined as Low.

1
2
3. Last card for 1024 x 4 ROM  (8228)
4
5.

. Address bit Ag is the Least Significant Address bit.
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BIPOLAR ROM CARD FORMATS

FOR DEVICES WITH EIGHT (8) BITS PER WORD: 8204/82S214

CARD 1
COLUMN (1-8)

8205/825215

(START AND IDENTIFICATION CARD)
SIGNETICS Part Number (include temperature

range prefix and package designator).

(9,10)

(11-44)
(45, 46)
(47-56)
(57-80)

Leave blank.
Customer Part Number.

Leave blank.

Leave blank.

CARD 2 THROUGH N

(1-3)
(4) Blank.
(5-12) Binary Data Output with
(13-20) Blank.
(21-23)
(24) Blank.
(25-32) Binary Data Output.
ETC.
EXAMPLE
0000000000 0000
123455
\B.
igneti |
Card 1 %lagrr:eélgs E=§ Customer Part Number
k
Card 2 § Data \\\ §M§ Data W
an
0 \\\ SN\
(1) |adar Data Data
Card65 |252 252 253
Card (2) |Addr Data Data Blank
129
ar 508 508 509 \\\\\\\\\
NOTES:
1. Last card for 256 x 8 ROM  (8204/825214)
2. Last card for 512 x 8 ROM  (8205/82S215).

3. “Zero” levels on Data Outputs are defined as Low
4, Address bit Ag is the Least Significant Address bit.

52

Symbol Required on Package.

(DATA CARDS)
Decimal Equivalent of Address Zero (000).

MSB on the left.

Decimal Equivalent of Address One (001).

0000000000000000000000000000000000600000000000000000000000000000

78910 lIZIJNISiSIYIB\!ZDZI1223141525712!19303\ 3233343536 37 38 33 40 41 4243 44 45 46 47 484950 51 575155555657585495[151528354555657556910" 117!747575”7!7820

EL Customer \ \\\\\\ \
ﬂ Symbol . \\

Data &

& 3 3
N

Addr Data

255 255

Addr Data

Q 511 511



SiNotics

RAM SELECTION GUIDE

OC = Open Collector

TS == Tri-State

OE = Open-Emitter
For further information on these devices request “SIGNETICS RAM BOOKLET" from your local Sales Office/Distributor.

MAX | SIGNETICS MAX SIGNETICS
TYPE | CONFIGU-|OUTPUT|ACCESS PART TYPE CONFIGU-| ACCESS | PINS PART
RATION TIME NUMBER RATION | TIME NUMBER
TTL| RAM 16x 4| OC 50ns 82525 MOS [ SRAM | 256 x 1| 1000 16 2501
oc 35ns 3101A 25L01
64 x 9 oc 50ns 82509 1024 x 1| 1000 16 2602
256 1| OC | 5ons | 82817 202
745301 2102
40ns 825117 650 16 2602-2
TS 50ns 82516 21022
745201 21L02-2
40ns 825116 500 16 2602-1
F—— = - — = — 4 — — — 2102-1
1024 x 1 oc 45ns 82510 21102-1
934154 450 16 21F02-4
TS 45ns 82511 200 16 21102.3
93425A 350 16 21F02
CAM 4x2| ocC 20nst 8220 250 | 16 21F02-2
WWR| 32x2 oc 50ns 82521 256 x 4 750 16 2606
500 16 2606-1
SAM 8x 4| oOC 30ns 82512
TS 30ns 825112 DRAM | 1024 x 1 300 18 1103
ECL|RAM 16 % 4 OE 13ns 10145 L 15_0_ __1f_ _123'1__~
— 6Z§< . "BE“ ”‘G;S - _10‘1“40‘;_ 4096 x 1 300 22 2604
.
OE 10ns 10142 16 2660
. OE 16ns 10148 200 | 22 2680
256 % 1 OE 30ns 10144" 18 2670
1024 x< 1 OE 35ns 10146%* + Typical Associate Time
° ** To be Announced
WWR| 64 x 1 OE 16ns 10151
{ Specified for Driving 90Q load
‘ CAM 8x 2| OE 8nst 10165%*
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64X8X 5 CHARACTER GENERATOR 2513

DESCRIPTION

The Signetics 2513 is a high speed 2560-bit Static ROM
organized as 64x8x5. A standard 7x5 dot matrix fits well in
the 2513, The product uses +5V, -5V and -12V power
supplies, TTL level interface signals and Tri-State Outputs
for direct, low cost interfacing with TTL, DTL, CMOS and
2500 Series MOS.

FEATURES

® 450 ns TYPICAL ACCESS TIME

® STATIC OPERATION

® TTL/DTL COMPATIBLE INPUTS

® +5,-5,-12V POWER SUPPLIES

® TRI-STATE OUTPUT CONTROLLED BY CHIP
ENABLE FOR BUSSING CAPABILITY
2513/CM2141 ASCII FONT STANDARD(7X5)
® 24-PIN DIP

® P-MOS SILICON GATE TECHNOLOGY

APPLICATIONS

RASTER SCAN CRT DISPLAYS (ROW OUTPUT)
PRINTER CHARACTER GENERATOR

PANEL DISPLAYS AND BILLBOARDS
MICRO-PROGRAMMING

CODE CONVERSION

PROCESS TECHNOLOGY

The use of Signetics’ P channel Silicon Gate Process allows
the design and production of higher functional density and
operating speed than other techniques.

SILICONE PACKAGING

Low cost silicone DIP packaging is implemented and reli-
ability is assured by the use of Signetics unique silicon gate
MOS process technology. Unlike the standard metal gate
MOS process the silicon material over the gate oxide passi-
vates the MOS transistors. In addition, Signetics proprietary
surface passivation and silicone packaging techniques result
in an MOS circuit with inherent high reliability, superior
moisture resistance, and ionic contamination barriers.

BIPOLAR COMPATIBILITY

All inputs of the 2513 can be driven directly by stand-
ard TTL voltage levels. The data output buffers are capable
of sinking a minimum of 1.6 mA, sufficient to drive one
standard TTL load.

SILICON GATE MOS 2500 SERIES

PIN CONFIGURATION (Top View)

N/I PACKAGE

dq v Hae

s D=

Hm =

o Fin

s =

o 2613 P

0 [

o] Fv

0 e

. En

[} [Jw

(] s
1. Vgg 24. Voo
2. NC 23. NC
3. NC 22. Address 9
4. Out1 21. Address 8
6. Out2 20. Address 7
6. Out3 19. Address 6
7. Out4 18. Address 5
8. Outbs 17. Address 4
9. NC 16. Address 3
10. 15. Address 2
11. Chip Enable 14, Address 1
12. Vpp 13. NC

PART IDENTIFICATION TABLE

PART ORGANIZATION PROGRAMMING
2513N/I
CM2141 | 64X8X5 ASCI| Font
2513N/I 64X7X5
CMXXXX | 64X8X5 Custom

N PACKAGE = 24 PIN SILICONE DIP

I PACKAGE = 24 PIN CERAMIC DIP




SIGNETICS 64 X 8 X5 CHARACTER GENERATOR = 2513

CHARACTER FORMAT
ROW
ADDRESS
T;Tz—‘\- Og 04 03 02 Oy
ofofo ofofofofo
ofof1 'O O O L
of1]o0 1Jo oo
of1]1 1Jojlofofo
100 o[+ X X1]o
1o ojojojo [
tf1]oe 1Jolo]o [
IRERE ol 1 X1 X1]o
EXAMPLE 3
CHARACTER

ADDRESS

[Fa[as e [2s [aa]ne]
[ERacren] + [+ [ [o [+ [o]

MAXIMUM GUARANTEED RATINGS(V

Operating Ambient Temperature 0°C to 70°C

Storage Temperature -65°C to +150°C

Package Power Dissipation(2) @T 5 70°C 730mW

Input(3) and Supply Voltages

with respect to Voo +0.3 to-20V
NOTES

1.

W

oo

Stresses above those listed under ‘“Maximum Guaranteed Rating”
may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or at any
other ion above those indi in the operstional sections
of this specification is not implied.

. For operating at elevated temperatures the device must be

dersted based on a +150°C m and
a thermal resistance of 110°C/W junction to ambient.

. All inputs are protected against static charge.
. Paramerers are valid over operating temperature range unless

specified.

. All voltage measurements are referenced to ground.
. Manufacturer reserves the right to make design and process

changes and improvements.

. Typical values are at +25°C and nominal supply voltages.

. Guaranteed input levels are stated for worst case conditions

including a t5% variation in Vo and a temperature varia-
tion of 0°C to +70°C. Actual input requirements with respect
to Vg are Vi = Vog - 1.85V and V| = Vg - 4.15V.

DC CHARACTERISTICS
Ta= 0°C to +70°C; Vg = 5V 45%; Vpp = —5V £5%; VGG = —12V £5% unless otherwise noted. (Notes 4, 5, 6, 7)
SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
ViN = -5.5V
I lnput Load Current 10 500 nA N °
Ta=25°C
VOUT =-55V
ILo Output Leakage Current 10 | 1000 | nA Ta=25°C
Vce = Vee
oo Vpp Power Supply Current 12 15 mA Outputs Open
! \ Power Supply Current 15 A Outputs Open
GG GG pply 10 m VCE = Ve
ViL Input Logic “0"" +0.6 Y Note 8
ViH Input Logic “1"” +3.4 5.3 \" Note 8
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SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

AC CHARACTERISTICS

TA =0°C to +70°C; Vo = 5V 5%; Vpp = -5V £6%; VGG = —12V £5%; unless otherwise noted.

SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
VoL Output Logic ““Zero” -5 0.4 v One TTL Load
VoH Output Logic “One” 3.0 \ One TTL Load

ICA(CM2141)| Character Access Time 500 | 600 ns See AC Test Setup
RA Row Access Time (Aq - A3) 450 | 500 ns See AC Test Setup
tCE Chip Enable to Output 150 ns
Cin Address Input Capacitance 10 pF {/Zé.ngg:\vvéﬁ;

BLOCK DIAGRAM

0y 02 03 04 Og
LT 1T
cE O—— OUTPUT BUFFERS g oa
Va6 0 & § 10 4s
54
Voo o—{ | memoRy maTRIX 2 g oA
(2660 BITS) g 4 Hoa
P s
v
'cc O— ROW 10 A
| ADDRESS DECODER|
T
Ay Az A3
CE OUTPUT
0 DATA
1 OPEN
TIMING DIAGRAM
: 5.0V
X 3.0V
{
CHARACTER ADDRESS /\ o.av
(Ag-Ag) ,L o
j +slov
fov 30v
ROW ADDRESS - 04V \ 0.0v
(Ay-Ag) ’ b ~
: ;
: ) ' P +5V
“ F3ov i faov
ouTPUT ! . ! \
ke ———-——/——\; C o : :———-—- 22 o
fagr tp e e+ tha v

tear Character Access Time

TRA Row Access Time




SIGNETICS 64 X 8 X5 CHARACTER GENERATOR = 2513

AC TEST SETUP

Vee
An 2513

Om

Voo SN0 Vo6 ce

O +5V

TYPICAL CHARACTERISTIC CURVES

ACCESS TIME (na}

TYPICAL ACCESS TIME
VERSUS TEMPERATURE

T
Voo - v
Vee = +sv
VGG = -12v

°
o

10 2 £ ] “© 50 L]

TEMPERATURE (°C)

VGG POWER SUPPLY CURRENT
VERSUS TEMPERATURE

'oo(MA)

Vpp POWER SUPPLY CURRENT
VERSUS TEMPERATURE

T
Vop * -8V
Vee - eV
VoG * -12v

10 2 £ “© 50 0 7
TEMPERATURE (°C)

T

VoD - SV
VGG« 12v
Ve - sv

GG mA)

) “©

TEMPERATURE (°C)

57
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SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

APPLICATIONS INFORMATION

m;‘.?m _m

ROW ADDRESS

COUNTER

¥

CODED
CHARACTER PARALLEL
PAGE LINE CHARACTER . SERIAL DATA TO

DATA FROM H TOSERIAL P -
EXTERNAL MEMORY bﬂ MEMORY ﬁ GENERATOR . CONVERTER Z-AXIS OF CRT
DEVICE \

‘CONTROL

DATA CONTROL

APPLICATION INFORMATION

CHARACTER GENERATOR: The 2613 IS DESIGNED TO PROVIDE THE INFORMATION NEEDED TO
CONVERT THE CHARACTER CODES INTO A DOT MATRIX FOR DISPLAY.

PAGE MEMORY: THIS MEMORY CONTAINS CHARACTER CODES. TYPICALLY, IT CONTAINS THE
SAME NUMBER OF CHARACTER CODES AS THE NUMBER OF CHARACTERS ON A FULL SCREEN.

LINE MEMORY: THIS MEMORY CONTAINS THE CHARACTER CODES FOR ONE LINE OF THE CRT
DISPLAY.

DTL/TTL INTERFACING

OTL/TTL Vee OTL/TTL

. o, —_Dp_.__o out,
%13 o3 ——n—»—owv,

Vpp GNO Vgg

T T

i7
O O




SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

CIRCUIT CROSS-SECTION

i {2
Vag © T
! N
' < -
i <
Voo O~ + -
]
A=
]
I B e
As-A i i
— L E
RY H
| “uxs H r A
1 I}
Yoz o . 1l
]
) |
i CHARACTER | o ls128iT | ouTeuT
wv. () V. (5) DECODERS (64) | MEMORY (5)! BUFFER (5)
Veg
cEo— CHIP ENABLE
INV. (1)
Vee
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SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

COMPANY

ADDRESS

TELEPHONE

AUTHORIZED SIGNATURE

DATE

CUSTOMER PRINT OR ID NO.

PURCHASE ORDER NUMBER

DEVICE TYPE 2513

CUSTOM PATTERN NUMBER (TO BE ENTERED BY
SIGNETICS)

ORGANIZATION AS
CHARACTER GENERATOR

A six-bit binary address (A4 through Ag) selects 1-of-64
matrix characters arranged 5 dots horizontally and 8 dots
vertically. A three bit binary address code (A through Ag)
selects 1 of 8 rows. Five outputs display a complete row of
the character matrix. See Figure 1. The devices may also be
used in pairs to provide 9 X 7 and 10 X 8 vertical scan
formats.

CHARACTER FORMAT

ROW ADDRESS
ROW ADDRESS
QUTPUTS
Az Az|A, 05 04 03 02 Oy
ofo|o ofo|ofo]|o
0ofofn o[1X1X1] o
ol1]o 1Jo]o|o [
o011 1Jojo|ofo
1]ofo o[1X1X1]o
1o |1 ofojofo [
110 130 0 0 (1
1] o [+ J1X1] o
EXAMPLE 'S’
FIGURE 1

CHARACTER ADDRESS

COLUMN ADDRESS

Ay |Ag|Ag|as|ag|ag

ASCIl
CHARACTER 1j0j0j11]0

FIGURE 2

ORGANIZATION AS READ-ONLY MEMORY

For a straight 512 X 5 read-only memory, the five outputs
will display any one of 512 5-bit stored words correspond-
ing to a 9-bit address applied to Ay through Ag.

CUSTOM DEVICES

For unique custom memory patterns, this form should be
used to transmit coding instructions. The nomenclature for
a custom device will consist of the basic product type
followed by a unique CM number assigned by Signetics. For
example, “2513N/CM2141".

= PROGRAMMING WITH PUNCHED CARDS
For maximum accuracy and minimum cost and turn-
around time, the truth table should be transmitted to
Signetics in the form of punched cards according to
the format indicated on the following pages.

® PROGRAMMING WITH WRITTEN TRUTH TABLE
When punched data cards cannot be supplied, the truth
table may be transmitted in written form using the
attached blank truth table.

VERIFICATION

Upon receipt of either punched card or written truth table
information, Signetics will prepare a computer tabulation of
the instructions and return to the address indicated. If errors
are detected, they should be transmitted to Signetics as
quickly as possible.

LOGIC CONVENTION

Logic ““1"s or blackened squares in the truth table will result
in "’high’ output from the indicated output terminal (i.e.
3.2V minimum). Similarly, a ‘1 address input level
is interpreted as 3.2V minimum.
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SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

IDENTIFICATION CARDS

LEAVE COLS. 22, 23, 24, 25 BLANK
INDICATES “COMMENT"” CARD FOR ASSIGNMENT OF CM NO. BY SIGNETICS

BASIC PART TYPE CUSTOMER P/N IDENTIFICATION

SIGNETICS 2513NX/CM ACME MEMORIES P/N 135216-1
1 nIn ] ni1n

11 F1m 11 ]
BO0000GRNO000000000000000000800H00000000000000000000000000000000000000
"

NRUHBEITNNIBNRDUBATADRNRVUBRTNBBNQQUSEANOR2DUSSETAIRNROUSKITBONNTIINNISHIITING

[RRRY IRRY RRRRRRRY IRRRRARRR RN R RY RRY ARAY AR ARRARR RN RN R AR RN R RRRRE]

PERSON RESPONSIBLE FOR REVIEWING SIGNETICS
COMPUTER GENERATED TRUTH TABLE

ATTN. J.@. ENGINEERs MEMORY PROD. MGR.
11T Ll n 1 n i
11 1 [} ]
000QQOO00000000000000R009000H000000000000000000000000000000000000000000000060000¢
1234567 8IMINRNUBNIINIBNRDNBBAANNNRDUBRINNBAQOUSRITHANSIRIUEKIUNANQRUUSKCABBNIIDURRIANG
AT LR RN RN RN R RN N N R R R RN R RN R R AR RN R AR AR R AR A RN
222222222222222222222222222222222222222222222222222222222 2222222222 2222222122200
STREET ADDRESS
8000 ELECTRONICS LANE N\
1 i n
1 m 11
SOO0RBRO0000EO0000RO0000000000000000000000
|tlnlc1llnunuunnnuuannnuuannnnnununnun:l:zgzﬂzggzzg83:::3:::3::::2:!:::23:;:5:::
LR RN RNy RN NN RN RN RN R R RN R R R R R R R R R AR AR AN

2122221222222222"12222221112221222222122122221221222122222222222222227121122222

[
J

CITY STATE zIp

SUNNYVALEs CALIFORNIA 94086 \
] s mn
n 1 1 m
OORBOOREO0OR00000000000000000000000000000000000000000000000000000000000008000000
PRTAS ST INNRUUSRITNIRNRDNSRNANNN 2NN NB @I QUSRI BN USRI ROUSUITRRNN ININNTININ
LR Y RN AR RN Rl AR RE R R R AR R RN R R R R RN RN R R RN RN RERRRRRRRRER)
220222222222222222222222222222222222222222222222222222222222222222222222 02201202

) nnnnnnnnnnnnnnaannn 2 o

COMPANY NAME

© ACME MEMORIES INC.
i1 nIn

m 1 :
00000Q00000000000000000000000000000000000000000000000000000000000000000
L]

!

HRDHSHI IR RDNBERT AN RNUNEI BIEOQZOUIEETRNNSI 245U ABBOROUGSRI@IAN NN NNR

(R R R R R R R R R R R R R R R R R RN R R R R R R RR R RR R R



SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

DATA CARDS
CHARACTER NUMBER
OUTPUTS 05 THROUGH 0 RESPECTIVELY (DATA CARD NUMBER)
VA AN
/Joooo 01110 10001 00001 00010 00100 00600 00100 063 N\

SOORRORO0OROORAROORANNIORRRORORAORNORBAANORNONR000000000000000000000000000000000
12134567 anBRAANRN RN Ananauu
n [RRRRRR

!nlnnuununnnnnu n nnny lz BRIANNNUNUIRTANMOQIUBSUIBARNININDNIRI NN
(|1 ARE ARRY IRRERY ARRRT ARRRY RRRNI [ARAE ERRRRR AR R R R RN R R RN AR R RN RR AR
21222220222222222222222222222222222022222222222222222222222222222 222222222220 2
3333333333333333333333333333333333333333333333333333333333333333313333333333333133
ciiiiiiiiiiiiiidcAdddiddidTTTTTAUUEE-
§5555555555555555555555558555555555555555555555555555555555555555555555555555555
GO OEOEOOE00060000O06060000606606686006606060CEE0C66666666666666666666666666666@6

(U 117l77711711111117II1111171771!1111711717117171111711771111771111777777777177111‘_

ROW ADDRESS

NN \ \ \ \ \ \
000 001 010 011 100 101 110 111
/umocn 01110 10001 10111 10101 16111 10000 ¢1110 009 ™

CIMINIZIMNISKY I 2D NZSI62 7900013233075 38 3730 30 4041 42424445 06 47 404930 51 5253 5455 56 57 50 59 6061 626264 65 66 6TCR6T0 N 121314 TS 16T TN T

[ RN LR AN RN (AN RN RN AN R L RN ARRRRRY [ [ RRNRRRR AR RN AR RRARRRRRRRRRNR] |
munnnNINIIIINIIIIINNIIAINNIAIN22222222222 22222222212
3333333333333333333333333333333333333333333333333333333333333333333333333333333
AL 000040 00000000 40000 000 UEVEEVUEUEYYLEGE
§5555555555555555555555555555555555555555555555555555555555555555555555555555555§
66BOEE666666606666660666666606666060666006606666C6666666666666666666666666666666666
(U 71117117777777717777111171117771171771117177111117171111771777117111771117777771‘~

sesanogooogoopagooogooooogogooogoooo ogEEMoRo00N000000000000000000000000000000BB0
1234887
[RRRRRD]

BASIC DEVICE TYPE
LEAVE COLS. 10, 11, 12, 13 BLANK FOR ASSIGNMENT OF CM NO. BY SIGNETICS

A
/51 :mx/(in N\

00000000000000000000000000000000000000000000000000000000000000
WANRNUBRYBARNNRDUIS BT BB A QOUIS TR 2SI HSTHSI R C2EIESIEETCII TN IITITISISTITRINM
(AR R R R R R R R R R R RN R AR R R R RN AR AR R R R RN R AR AR R RRE]
B2222222222222222222222222222222222222222222222222222222222222222222222222222222
33303330333333333323333333333333333333333333333333333333333333333333333333333333
LU 00040000000 0000000 0000000 i
S SMSS5555555555556555555565555556555555555555555555555555555555555555555555555§
666666666666666666666666666666660666666666666€6666666666666666666666666666666666

[ RRREE LR R R R R R R R R R R RN R R R R R R R R R R R R R R R RN R R R R AR R R R R AR AR R AR AR AR AR L‘
. ~J

-

NOTE

“Character’” number is in columns 78, 79, and 80. Note that each group of eight 5-bit words is treated as a character for convenience
of coding.



SIGNETICS 64 X 8 X5 CHARACTER GENERATOR = 2513

ADDRESS 18| ourvroama |e, ADDRESS 3| ourruroama e,
8 i3 g2 H
A9 AB A7 AB A5 AL A3 A2AT §9 05|04(03/02|01| %8 A9 AS A7 AG A5 A4 A3 A2 AT gg 08 | 04| 03| 0207

—

———
000 00O OOO 000 000 1 00 00O 032
000 00O OO 1 001 000 100 0O 1 033
000 00O OTTO 002 000 100 O 10 034
000 OO0O O 11 003 000 100 O 11 035
000 0OO0OO 100 004 000 100 100 036
000 OO0OO 101 005 000 100 1O 037
000 00O 1 10 006 000 100 110 038
000 OOO 111 007 000 *"O0OO 1 1 1 039
000 OO0OT1T OO0OO0 008 000 101 0O00O0 040
000 001 001 009 000 101 O0O01 041
000 001 010 o010 000 101 010 042
000 OO11 011 on 000 101 0111 043
0 00 001 100 012 000 101 100 044
000 001 101 013 000 101 101 045
000 OO0OT1T 110 014 000 101 11O 046
000 OO0O1T 1 11 015 000 101 111 047
000 O10 O0O00O0 016 000 110 O0O0OO 048
000 O10 001 017 000 110 001 049
000 O10 010 018 000 110 0110 050
000 O10 011 019 000 11oOo 0111 061
000 O10 100 020 000 110 1OO 052
000 010 101 021 000 110 1O 083
000 010 110 022 000 t 10 110 054
000 010 111 023 000 1" 10 111 066
000 O11 00O 024 000 111 000 066
000 O1 1 001 025 000 *11 001 057
000 O 11 01O 026 000 111 010 0568
000 O11 011 027 000 111 011 059
000 011 100 028 000 111 100 060
000 011 101 029 000 111 101 061
o000 O11 110 030 000 111 110 062
o000 011 111 031 000 111 1 1t 063




SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

ADDRESS g é OUTPUT DATA : & ADDRESS ; OUTPUT DATA &
ASASA7 ASAS ACA3AZ AT gg osloaloa Iozlm 32 nnnuuunnm‘%g 05|o4 oalozlm g
001 000 OO0O 064 001 100 OOO 096
001 00O 0O 1 065 001 1 00 0O 1 097
001 000 O010 066 001 100 010 098
001 000 011 067 001 100 0111 099
001 000 100 068 001 100 100 100
001 000 101 069 001 100 101 101
001 000 1 10 070 001 100 110 102
001 00O 1 11 071 001 100 111 103
001 001 00O 072 001 101 000 104
001 001 0O 1 073 001 101 001 106
001 001 010 074 001 101 010 106
001 001 011 075 001 101 011 107
001 001 100 076 001 101 100 108
001 001 101 077 001 101 101 109
001 001 1t 10 078 001 101 110 110
001 001 111 079 001 101 111 m
001 010 000 080 001 110 000 112
001 010 001 o081 001 110 001 113
001 010010 082 001 110 010 114
001 010 011 083 001 110 011 115
001 010 1200 084 001 110 100 116
001 010 101 085 001 110 101 117
001 010 110 086 001 110 110 118
001 010 111 087 001 110 111 119
001 011 0O0O 088 001 111 000 120
001 011 001 089 001 111 001 121
001 011 010 090 001 111 010 122
001 011 011 091 001 111 011 123
001 011 100 092 001 111 100 124
001 011 101 093 001 111 101 125
001 011 110 094 001 111 110 126
001 011 1 113 095 001 111 1111 127




SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR ® 2513

ADORESS ';‘5 OUTPUTDATA | @ ADDRESS ;Q OUTPUTDATA | o .

2z £ 2c £<

ADAS AT A8 AS A4 A3 A2 A §§ 05 M]oa‘ozlm §§ A9 AB A7 AS A5 A4 A3 A2 A1 §§ os[o4lozkzio1 823
010 000 OOO 128 010 100 000 160
010 000 0O 1 129 010 100 0O 1 161
010 000 O 110 130 010 100 010 162
010 000 O 1 1 131 010 100 O 111 163
010 000 100 |132 010 100 100} 164
010 000 101 133 010 100 101 165
010 000 110 134 010 100 110 166
010 000 1 11 135 010 1t0O0 1 11 167
010 001! OO0OO 136 010 1t 01 00O 168
010 001 0O0 1 137 010 101 001 169
010 001" 010 138 010 101 010 170
0O1TY0 OO0OT1YT O 1 1 139 010 101 011 1m
0 1o0o 001 100 140 010 101 100 172
010 001 101 141 010 101 101 173
010 001t 110 142 010 101 110 174
01to0o 00 11T 1 1 1 143 010 101 1111 175
010 010 O0O0OO 144 010 110 000 176
01t o 010 001 145 010 110 0O0 1 177
010 010 010 146 010 110 010 178
010 010 011 147 010 110 011 179
010 010 10O 148 010 110 100 180
010 010 101 149 010 110 1t o1 181
010 010 110 150 010 110 110 182
010 010 1 11 151 010 110 1 11 183
010 011 00O 152 010 111 000 184
010 011 001 163 010 111 001 185
o10 011 01O 154 oO1rYo0o 111 010 186
o010 011 011 1565 010 1t 11 01 187
010 011 100 156 o 1Yo0o v 11 100 188
o010 011 101 157 010 1 11 101 189
010 011 t 10 158 o010 111 110 190
010 011 1 11 159 o110 11 L B | 191




SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

ADDRESS ; OUTPUT DATA : & ADDRESS ;B OUTPUT DATA
»umuuunung 06 |04 |03 |02 | 01 gg ASABATASASALA3A2A1Y gg 06 {04 |03|02) 01
011 000 000|192 011 100 00 0 |224
011000 001|193 011 100 00 1 |225
011000 010|194 011100 01 0 |226
011000 011|198 011 100 01 1 |227
011000 100|196 011 100 100 |228
011000 101|197 011 100 101 |220
011000 110|198 011 100 110 |23
011 000 1 1 1|19 011 100 111 |23
011 01 000|200 011 101 000 |232
011 001 001|201 011 101 001 |233
011 001 010|202 011 101 010 |23
011001 011|203 011 101 01 1 |23
011 001 100|204 011 101 100 |23
011 001 101|208 011 101 101 |237
011 001 110|208 011 101 110 |23
011 001 111|207 011 101 11 1 |23

011 010 000 208 011 110 000 240
011 010 001 200 011 110 001 241
011 010 010|210 011 110 010|242
011 010011 1 n 011 110011 243
o011 010 100 212 011 110 100 244
011 010 tO01 213 o011 110 101 248
011 010 110} 21e 011 110 110|248
011 010 111 218 011 110 111 247
011 011 000]218 011 111 000 |28
011 011 001 an 011 111 001 249
011 011 010 218 011 111010 280
011 011 011 219 011 111 011 261
011011 100|220 011 111 100|282
011 011 101 n 011 111 101 283
011 011 110|222 011 111 110 |2ee
011 011 111 223 011 111 111 |28




SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

ADORESS 28| oureuroara £ ADDRESS 28| oururoata |e,

2% g 2% §3

AIABAT AS AS A A3 AZAT gﬁ NIN]NIMIN §° AS ABAT A6 A5 AS A3 A2A1 gﬁ oslodm 02| 01 §°
100 000 00 O} 288 100 100 0O O] 288
100 000 00 1 257 100 100 001 289
100 000 010 268 100 100 010 290
100 000 0 11 259 100 100 011 291
100 000 100 260 100 100 100 292
100 000 10 1 261 100 100 101 293
100 000 110 262 100 100 110 294
100 000 1 1 1 263 100 100 1 1 1 295
100 001 000 264 1200 101 0pO 296
100 001 001 265 100 101 001 297
100 001 010 266 100 101 010 298
100 001 0 11 267 100 101 0 1 1 299
100 001 100 268 100 101 100 300
100 001 101 269 100 101 101 301
100 001 110 270 100 101 110 302
100 001 1 11 27 100 101 1 11 303
100 010 00O 272 100 110 00O 304
100 010 001 273 100 110 001 305
100 010 010 274 100 110 010 306
100 010 011 275 100 110 011 307
100 010 100 276 100 110 100 308
100 010 101 277 100 1 10 101 309
100 010 110 278 100 110 110 310
100 010 111 279 100 110 111 3an
1.00 011 000 280 100 111 000 312
100 011 001 281 100 111 001 313
100 011 010 282 100 111 010 314
100 011 011 283 100 111 011 315
100 011 100 284 100 111 100 316
1700 011 1t 01 285 100 111 101 317
100 011 110 286 100 111 110 318
100 011 1 11 287 100 11 1 1 11 319




SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

ADDRESS § 81 ourruroata B ADDRESS ';‘ é OUTPUT DATA
<
A9 ABA7 AS A5 A A3 A2 A1 §§ 06 |04 ]oa oz|or |43 A9 ABAT7 AS AB A4 A3 A2 A1 § g 05 Iulog Ioz lm
101t 000 O0OO 320 101 100 00O 352
101 000 001 321 101 100 0O 1 353
101 000 010 322 101 100 010 354
101 000 0 1 1 323 101 100 O0 11 355
101 000 1 00O 324 101 100 1 00 356
101 000 101 325 101 100 t 01 357
101 000 110 326 101 100 110 358
101 000 1 1 1 327 101 100 1 11 359
101 001 00O 328 101 101 00O 360
101 001 001 329 101 101 001 361
1t 01 001 010 330 101 101 010 362
101 001 0 1 1 3 101" 101 0 11 363
101 001 100 332 101 101 100 364
101 001 1 01 333 101 101 101 365
101 00 1 110 334 101 101 110 366
101 001 111 335 101 101 111 367
101 010 00O 336 101 110 00O 368
101 010 0O 1 337 101 110 001 369
101 010 010 338 101 110 010 370
101 010 O 11 339 101 110 0 11 3N
101 010 100 340 101 +10 100 372
101 010 101 341 101 110 101 373
101 010 110 342 101 110 110 374
101 010 1 11 343 101 110 111 378
101 011 00O 344 101 111 000 376
101 011 001 348 101 111 001 3”7
101 011 0110 348 101 111 010 378
101 011 0t 1 347 101 111 011 379
101 0 11 1 00 348 101 111 100 380
101 011 10 1 349 101 1 11 101 381
101 o 11 110 350 10 1 111 110 382
10 1 0o 11 111 351 101 11 1 111 383
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SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

ADDRESS i 8| ourruroata ADDRESS ;’E OUTPUTDATA |p

58 38 S

ADABA7ASABA4AIA2A1| 8 Q °5|°4|03 ‘ ozlm A9ABA7ASASA4A3A2A1 | WQ OSI Mlo:«l 02| 01|83
110 000 00O 384 110 1 00 00O 416
110 000 001 385 110 1 00 OO0 1 417
110 000 010 386 110 100 010 418
110 000 0 1 1 387 110 100 0 11 419
110 000 100 388 110 100 1t 00| 420
110 000 1t 01 389 110 100 101 421
110 000 110 390 110 100 110 422
110 000 1 11 391 110 100 1 11 423
110 001 000 392 110 101 00O 424
110 001 001 393 110 101 001 425
110 001 0 1 0| 394 110 101 01 0| 426
110 001 011 395 110 101 0 11 427
110 001 100 396 110 101 100 428
110 001 101 397 110 101 101 429
110 001 110 398 1.1"0 101 110 430
110 001 1 11 399 110 101 1 11 431
110 010 000 400 110 110 000 432
110 010 001 401 110 110 001 433
110 010 010 402 110 110 010 434
110 010 0 11 403 110 110 011 435
110 010 100 404 110 110 100 436
110 010 1t 01 405 110 110 101 437
1170 010 110 406 110 110 110 438
110 010 1 11 407 110 110 111 439
110 011 000 408 110 111 00O 440
110 011 001 409 110 111 001 441
110 011 010 410 110 111 010 442
110 011 011 41 110 11 1 0 111 443
110 011 100 412 110 111 100 444
110 011 101 413 110 111 101 445
110 011 110 414 1170 111 110 446
110 011 1 11 415 1T10 11111 447




SIGNETICS 64 X 8 X 5 CHARACTER GENERATOR = 2513

ADDRESS 'g‘g OUTPUTDATA [ . ADDRESS 38| ourruroata L
- E - i3
A9 AB A7 AB A5 A4 A3 A2 A1 g( 05}04[03‘02]01 30 A9 A8 A7 A6 A5 A4 A3 A2 A1 gg 05134[03!02]01 8
111000 00 o] ass 111 100 00 0] 480
111 000 00 1| 449 111 100 00 1481
111 000 01 0| 450 111 100 01 0| 482
111 000 0 1 1 | 451 111 100 01 1| 483
111 000 10 0| 452 111 100 100|484
111 000 101 453 111 100 101 485
1171 000 1 1 0 | 454 111 100 1 1 0] 486
111 000 1 1 1 |ass 111 100 111|487
111 001 00O 456 111 101 000 488
111 001 00 1 |as7 111 101 00 1| 489
111 001 01 0 |as8 111 101 01 0] 490
111 001 0 11 459 111 101 011 491
111 001 100 460 111 101 100 492
111 001 10 1 |a81 111 101 101|493
111 001 110 | 462 111 101 110|494
111 001 1 11 463 | 111 101 1 11 495
111 010 00 O | 464 111 110 00 0|49
111 01 ;*(; o 1 | aes 111 110 00 1 |497
111 01 T; 1 0 | a6 111 110 01 0 |a498
111 010 011 467 111 110 01 1|49
111 010 100 468 i 111 110 100 500
111 010 101|469 111 110 101 |50
111 010 11 o0 |a70 111 110 110 |s02
111 010 11 |an 111 110 111 |s03
111 011 00 0| 472 111 111 00 0 |504
111 01 1 00 1| 473 1171 111 00 1 |B0OB
111 011 01 0| 474 117 111 010 |606
111 011 01 1| ars 111 111 0 1 1 | 807
1117 011 10 0| a7e 111 111 100 |so08
111 011 101 | A 111 111 101|509
Pa 11 011 11 0 |a78 111 111 110 |510
”1 11 0 1 11 479 11 11 11 511
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SilNDLiCs

64X 6X8 STATIC
CHARACTER GENERATOR

2516

DESCRIPTION

The Signetics 2516 is a 3072-bit Static ROM organized as
64x6x8. The product uses +5V, -6V and -12V power sup-
plies, 5V TTL level input signals and Tri-State outputs for
direct, low cost interfacing with TTL, DTL and 2500 Series
MOS.

FEATURES

COLUMN OUTPUT (VERTICAL SCAN)

450 ns TYPICAL ACCESS TIME

STATIC OPERATION

TTL/DTL COMPATIBLE INPUTS

+5, -5, ~12V POWER SUPPLIES

TRI-STATE OUTPUT

2516/CM 2150 ASCII FONT STANDARD (5 x 7)
24-PIN DIP PACKAGE

P-MOS SILICON GATE TECHNOLOGY

APPLICATIONS

VERTICAL SCAN CRT DISPLAYS
PRINTER CHARACTER GENERATORS
PANEL DISPLAYS AND BILLBOARDS
MICRO-PROGRAMMING

CODE CONVERSION

PROCESS TECHNOLOGY

The use of Signetics’ unique Silicon Gate Low Threshold
Process allows the design and production of higher func-
tional density and operating speed than other techniques.

BIPOLAR COMPATIBILITY

All inputs of the 2516 can be driven directly by standard
bipolar integrated circuits (TTL, DTL, etc.). The data out-
put buffers are capable of sinking a minimum of 1.6mA,
sufficient to drive one standard TTL load.

SILICON GATE MOS 2500 SERIES

SILICONE PACKAGING

Low cost silicone DIP packaging is implemented and reli-
ability is assured by the use of Signetics unique silicon gate
MOS process technology. Unlike the standard metal gate
MOS process the silicon material over the gate oxide passi-
vates the MOS transistors. In addition, Signetics proprietary
surface passivation and silicone packaging techniques result
in an MOS circuit with inherent high reliability, superior
moisture resistance, and ionic contamination barriers. For
further information reference Signetics - “Silicone Package
Qualification Report.”

PIN CONFIGURATION (Top View)

N/I PACKAGES
1O [Jae
(] 0=
Hs | =
<] n
'G 2
(= 2516 [
] )
] sl
o e
0[] o)
(] e
12[] v
1. Chip Enable 24. VCC
2. NC 23. Vgg
3. Output 8 22. Address 9
4. Output 7 21. Address 8
5. Output 6 20. Address 7
6. Output 5 19. Address 6
7. Output 4 18. Address 5
8. Output 3 17. Address 4
9. Output 2 16. Address 3
10. Output 1 15. Address 2
11. Ground 14. Address 1
12. Vpp 13. NC




SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR = 2516

AC CHARACTERISTICS

Ta =0°Cto +70°C; Vee = 5V #5% £5%; Vpp = —5V 16%; VGG = —12V £5%; unless otherwise noted.

SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
VoL Output Logic ““Zero” -5 +0.5 v(8) loL = 1.6mA
VOH Output Logic “One”’ +3.8 v(8) I0H = 100pA
tca Character Access Time 500 600 ns See AC Test Setup”
tcA Column Access Time (Aq - A3) 400 500 ns See AC Test Setup*
CiN Address Input Capacitance 10 pF f=1MHz, Vg =
Vee o 25mV p-p

*TA=0°C to +70°C

CIRCUIT SCHEMATIC
St [t At ettt sl )
h
Evm o !
; $ i
1 1 L
i Voo O :
1 1
| L-g 4 Tyt |
; 4 01--08 |
1 AdAe i !
i o— ! — 1
: . : :
! !
' Ay ! !
e : :
1
! CHARACTER (6 lines) BIT i ouTPUT '
L YA ) DECODERS (64) MEMORY (8)! BUFFER(®) |
g e gyt PP g o
1 VGG O- Vee
'
VoD O-
t
‘ 4
i
i
!
Aq A,
H 3 CEO CHIP ENABLE
| INV. (1)
\ Vee
| Vec o
'
1
Lo N N L _DecooeRs H
BLOCK DIAGRAM
0107 030405 06 07 Og
00000000
CE O— OUTPUT BUFFERS —O Ag
A
w O
Vee MEMORY MATRIX 5w 0 A7 0 DATA
(3072 BITS) s °
Vpp O— < g O As 1 OPEN
S g
o] === i [Hon
COLUMN <
Vee O— ADDRESS DECODER ™
6 o o©
A A2 A3
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SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR = 2616

PART IDENTIFICATION TABLE MAXIMUM GUARANTEED RATINGS (1)
. . ) 0
Operating Ambient Temperature 0°Cto70°C
PART ORGANIZATION | PROGRAMMING
o o,
2516N/1 64x6x8 ASCHI Font Storage Temperature -65 Cto+150°C
CM 2150
Package Power Dissipation{2)
2516N/1 64x6x8 Custom gy Dissip: 730 W
CMXXXX m
N Package = 24 Pin Silicons DIP Input(3) and Supply Voltages
| Package = 24 Pin Ceramic DIP with respect to Voo +0.3 to -20V
CHARACTER FORMAT
Aslolofofof1]r
COLUMN
Azlofo]1[1]of0
ADORESS
Aqfofi1fofafofr NOTES
1. Stresses above those listed under ‘’Maximum Guaranteed Rating’’
ojofolojofo]Oy may cause permanent damage to the device. This is a stress rating
ojof[1X1J1] 0|02 only and functional operation of the device at these or any other
ponnnoLy conditions above those indicated in the operational sections of
Donnnn 04 OUTPUTS this specification is not implied.
npooony 2. Foroperating ntalwnnd temperatures the device must be derated
based on a +150 C maximum junction temperature and a thermal
ojojolojolidos resistance of 110°C/W junction to ambient.
of1]0j0j011]0; 3. All inputs are protected against static charge.
ofof1 X1 ]1] nlo. A. Parameters are valid over operating temperature range uniess
EXAMPLE 5" specified.
ADDRESS 6. All voltage measurements are referenced to ground.
.‘}. ‘v{‘lf“l ‘} 6. Manufacturer reserves the right (0 make design and process
| ASCII ‘l‘ “l"]‘]“l changes and improvements.
7. Typical values are at +26°C and niominal supply voltages,
8. VCC tolerance is £5%. Any variation in actual VCC will be
tracked directly by V| ;. V|, and Vg which are stated fora
Ve of exactly 6 volts.
NOTE: 8. Guaranteed input levels are stated for worst case conditions
’L”""i"ﬂ"‘d (column) addresses result in including a #5% variation in Vog and a temperature varia-
1" level (high) outputs. tion of 0°C to +70°C. Actual input requirements with respact
to Vg are Vi = Ve - 1.85V and V)= Vg - 4.15V.

DC CHARACTERISTICS
Tp=0°Cto+70°C; Vo = +6 V 5% ; Vppy = =BV £5%; Vg = - 12V £6%; unless otherwise noted. (Notes 4,5, 6 7)
SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
L Input Load Current 10 500 nA VIn = -5.5V
Ta=25°C
V =-5.5V
I Output Leakage C out
LO utput Leakage Current 10 1000 nA Ta = 25°C
Vce = Vee
155 Vpp Power Supply Current 14 21 mA
Outputs Open
GG VGG Power Supply Current 8 12 mA Outputs Open
ViL Input Logic “0” -5 +0.6 Vv Note 8
ViH Input Logic ““1” +3.4 5.3 v Note 8
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AC TEST SETUP

TIMING DIAGRAM

An

Voo

Vee
2516 Om
GND %56 ce

—O +V

v
v, cuamacten aoomess X oay
| X
p wor
v Tov
, COLUMN ADDRESS v oav
A A ¥ o~

hy-Ay

g UTRT
© 0, op

o =
o

fo upen o

tcA"CHARACTER ACCESS TIME
teLAmCOLUMN ACCESS TIME

TYPICAL CHARACTERISTIC CURVES

ACCESS TIME (ns)

TYPICAL ACCESS TIME

TEMPERATURE (°C)

16 (ma)

VERSUS TEMPERATURE
T
Voo SV
Vee® 8V
Vggr 12V
| _—
—1 '//
1
° 0 20 30 'Y 50 60 ”n

Ipp (mA)

VGG POWER SUPPLY CURRENT
VERSUS TEMPERATURE

Vpp POWER SUPPLY CURRENT

VERSUS TEMPERATURE
T
Voo 5V
Voge 12V
Ve +5v
N~
o 0 20 ) ) 50 60

TEMPERATURE ( C)

T

Voo 5V

Vg 12V
Veer +8v

TEMSERATURE (°C)

7K
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SIGNETICS 64 X 6 X 8 CHARACTER GENERATOR 82516

APPLICATIONS DATA:

OUTPUT INTERFACING NOTES

The tri-state outputs on this device exhibit three states:

“1" — low impedance to +5V
“0"” - low impedance to -5V
OFF — high impedance >10 megohm

The “off' state is controlled by the chip enable control input.

CUSTOM ROM ORGANIZATIONS

The 2516 is a static ROM with a total 64 x 6 x 8 bit
capacity. This allows a standard 5 x 7 font to be encoded in
the ROM, e.g., the 2616/CM2150 ASCII font standard
product. A custom coding configuration may make use of
the full 6x8 dot matrix if desired.

ORGANIZATION AS
CHARACTER GENERATOR

A six-bit binary address (A4 through Ag) selects 1-of-64
matrix characters arranged 6 dots horizontally and 8 dots
vertically. A three bit-binary address code (Aq through A3)
seiects 1 of 6 columns. Eight o
column of the character matrix.

ite dicobay o

uts display a complete

o]

STANDARD PATTERN

A standard ASCII Character Font is available for the 25616.
This device (2516N / CM2150) may be used for ASCII
character generation or for device evaluation.

CUSTOM DEVICES

For unique custom memory patterns, the following formats

should be used to transmit coding instructions. The nomen-
clature for each custom device will consist of the basic

product type followed by a unique ““CM" number assigned
by Signetics. For example, '2516N/CM2151",
®m Programming with punched cards.
For maximum accuracy and minimum cost and turn-
around time, the truth table should be transmitted to
Signetics in the form of punched cards according to
the format indicated on the following pages.

® Programming with written truth table.
When punched data cards cannot be supplied, the
truth table may be transmitted in written form using
the attached blank truth table.

VERIFICATION

Upon receipt of either punched card or written truth table
information, Signetics will prepare a computer tabulation
of the instructions and return to the address indicated. If
errors are detected, they should be transmitted to Signetics
as quickly as possible.

LOGIC CONVENTION

Logic ““1"'s or blackened squares in the truth table will result
in “high’ output from the indicated output terminal (i.e.
+3.6V minimum). Similarly, a “1”" address input level is
interpreted as +3.2V minimum.

Undefined addresses result in ““1" level outputs.




2516N/CM2150

SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR = 2516

ASCII CHARACTER FONT

i

EEEEER Cooooo) CEEEEE  EEEEEE | CEEEEE

!
[
e
;
:
3

CEEEETE) EEEEEE EEE T=I=T=
[coaooo) jcocooa) Clel=I=1=13)

T
H
H
i% -

fe]
ol
[
[
&

N

T
:i:

CEEEEE CEEETEE) Boooao EEBEES CEEERE CEEEEE CEEEER
[oooaag) [coooaagl [oooooa) ClEE=T=1) ECEEEIEF Doooaa

Ead

NOTE: Excess addresses yield logic "*1”’ outputs.
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IDENTIFICATION CARDS

LEAVE COLS. 22, 23,24, 25, 26 BLANK
INDICATES “COMMENT" CARD FOR ASSIGNMENT OF CM NO. BY SIGNETICS

/ CUSTOMER P/N IDENTIFICATION

BASIC PART TYPE

SIGNETICS 2516NX/CN ACME MEMORIES P/N 135216-1
1 i ] ni 1 n
] 1 1 rm il ]
00Q0000gOORO00000RE0000000000000000000R00B000000000000000000000000000000060000000
12345070900 nanun
(RRRRARERE! il

nuWIsKINNs HBUADNNRVUBNT NGO QAUSET BN 525355587 SIIRE 2O MESHTRGNINTINIISHIIIINN

[RRRY RRRY ) [ ARRRRRR RN R RN ART ARRT ARY RRRRR AR AR R AR R R RRRRRRRAR
22022222220202222222222222222222222222M22222222022222222222222222222222222222222

PERSON RESPONSIBLE FOR REVIEWING SIGNETICS
COMPUTER GENERATED TRUTH TABLE

ATTN. J.Q. ENGINEERs MEMORY PROD. MGR.
1y Lo 1 n 1
11 e m it
000QR0000000000000000@000000H000200000000000000000000000000000000000000000000008
IBERENBENEE I i BNRDUSNNNTINNNIINI NI M QOIS M OSISI S2SIMSISESISASIRNE GBI ESEEETEIRI NI IITIIISIETI T
(R ARAART IRRRA RN RN AN RN RN NN R R AR R AR AR RN RRRRA R
13 1 [ 13 22 2

0
WIS W81 1 nunenae “
|RRRRRRRRI | | [RRR! IRRRRRR AR AR R RN AR AR RN R
20222222222222222222222222222222222222222222222222222222222222222222222222222222
STREET ADDRESS
AL 8000 ELECTRONICS LANE N\
1 L] m i
i m 11
Q00Q@NO0O0OORO0OO000OROO0000000000000000000000000000000000000000000000000600000000000
VR3OS 6 T 0 0000112000008 16 071010 2020 22232026 26 27 2920 30 31 3233 04 35 36 3 0030 4041 4243 44 45 06 47 @ 95451 825354 S5 6 7054 0081 824364 65 M 61 GO EATO Y 1211 TATS TG TT TO TN 00
RRRRRE RN RN R R AR RN AR AR R RN R RN R R R R R R R R R R R RN R R R AR R R R R R R AR R R R R R R R R R R R

2222222222222222202222222222222222222222222222222222222222222222222222222 22222 2

CITY STATE 2ZIP

SUNNYYALEs CALIFORNIA 94086
i te N n

00000B00O000000000000000000000000000000000000000000000000000

0
NROANBRUBNNNRNUNNIT BB QOUGSHT@ANN20USUTHIINNROUISWIWUNINIZNINISIITIINN
1

(1 LR AR R AR R R R R R R R R R R R AR RN AR AR AR AR AR RRR RN
muuunMINIIIIININNIIINNINI 1112220

~
~
-
~
~
~
~
~
~ me-o
~ —Zzo =
~ —Ce
~ - Se.
~ —Ze
~ —zo
~ mio
—co =
—co
—ce
—cc =
- ==
-

COMPANY NAME

RCME MEMORIES INC.
iy
(1] ] 1
00000000000000B000000000000000000000000000000060000000000000000000000000000000000
205 6T 0 0 MIIZIIIS 00T I0 IO 202 T2 2025 20 20 2T 000 32303405 06 31 3020 44 41 4243045 46 4 A €955 52515455 56 5750 S0 0061 R EIGARS SR GT MO RITO TN T2 TAIS TR IT IO O
mgrnn 1 IRRERRRE AR R R R R R R R R R R R R RN R R NN R R R R R R R R RR R R R R R R R AR
13




SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR ® 2516

DATA CARDS DECIMAL CHARACTER ADDRESS
OUTPUTS Op THROUGH O RESPECTIVELY (DATA CARD NUMBER 001 THRU 064)

\

/7000090 00110010 01001001 01001001 2100£001 90100110 ]

(THIS EXAMPLE ILLUSTRATES OUTPUT SEQUENCE)

oRRooRRoRoRoRRoRRooNoRNoRRooNoNNoRRo oMo NNo0Bo00000000000000000000000H0N
ST011 121314151617 10192020 2223242526 21 2029 30 31 32 3334 35.36 738 39,40 41 42 43 44 45,46 47 40 495051 525354 55,56 575459 6061 626364 65 66 61 6069 10 71 12734 TS 671 10 1990
[RRLLARY ARRY RRE ARY ARY ART ARU RRT FRU ARY RRRU SR1 L ANRRRRRRRRRRRRRRRRRRRRRRRRRN
222222222222222222222220222222222220222222222222222222222222222222222222222222202
33333333333333333333333333333333333333333333333333333333333333333333333333333333
AAAAAAAAAA A A4 A 4444040440444 4440040044004 0440000040000 44044004414
§5555555555555555555555555555555555555555555555555555555555555555555555555555555
66666666666666666666666666666666666666666666666666666666666666666666666666666666

Q_L. LR R R R RN R RN RN R R R RN R RN R R R R R R R R R R R R R RN RN R R R R R R RRRRRRRRR AR

i
12345618
i

COLUMN ADDRESS(A3,A2,A1)

\ N\ \ \
1 010 011 100 101
/Oﬂﬂ 0T 00110010 01001001 GLO012C1 910G2L001 0109110 [GE)

(THIS EXAMPLE ILLUSTRATES COLUMN ADDRESS SEQUENCE)

1
1
1

pRRREnoRRooNmoNoNoRNoRNooNoRNoNRooNoNNoRNooNRoRNo0N000000000000000000000000M0N
A4S E T O S1011121304151617 18192021 2223242526 2728 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 4T 48 49 50 51 5253 54 55 56 57 58 S9 60 61 626364 6566 67 68 6970 71 727374757677 787900
RRRRR R | ERT AR RT ARY ARY IR ERL DL RY IRE ARRE IR L ENNRRRR RN AR R RRRRRRARRARRARE]

22222222222222222222222222222222222222222222222222222222222222222222222222222202
33333333333333333333333333333333333333333333333333333333333333333333333333333333
A0 4040404444404 4444440444444 448444 40404444404 444044 44040440444 404440444 44
55555555555555555555555555555555555555555555555555555555555555555555555555555555
66666666666666666666666666666666666666666666666666666666666666666666666666666666
(S R R R R RN RN RN R R R RN RN RN RN RN RN R "‘L

BASIC DEVICE TYPE
LEAVE COLS. 10, 11, 12, 13 BLANK FOR ASSIGNMENT OF CM NO. BY SIGNETICS
\

BTON TN ™\
1 (HEADER CARD)

000 00000000000060000000000000000000006000000000000000000000000000
123 78S 10111213 1415 16 1718192021 227324 25.26.27 2829 30 31 323334 35 36 31 38 30 40 41 42.43 4445 45 47 48 43 50 51 52 S3 54 55 S5 57 56 59 60 61 62 63 6465 66 67 68 69 70 71 1273 1475 1671781980
111 [ AR RN R R R R R R R RN RN R R R R R R R RN R AR RN R R RN R R AR R R RN R AR RN RRE AN

B2222222222222222222222222222222222222222222222222222222222222222222222222222222
33333330333333333333333333333333333333333333333333333333333333333333333333333333
A4 A0 4044000000040 0444000004044 00000404440 040044444404044
SHSSHSS5555555555555555555555555555555555555555555555555555555555555555555555555
666B6666666666666666666666666666666666666666666666666666666666666666666666666666

(S S R R AR R R RN RN RN RN R R R R R R R R RN R R R AR R RN AR RN AR AR R RN RR AR R AR &L‘
NOTE

*“Character’’ number is in columns 78, 79, and 80.

70



80

SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR = 2516

Character Number 001 Character Number 002 Character Number 003 Character Number 004
Column Column Decimal olumn| Column Decimal Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Addr 001]002]003]004]005 10j011[012j013| [A94"***jp16[017]018]0 1| [A%e 4 7

A1 ol1fo 1|0} Ay o1 jol1]o | Ay o1 |01 |0 Ay |0 |1|of1]0 |1

A2 |ofoj1]1]0]0 A2 Jojo 1|1 [ Az |ofo 1)1 ]0 |0 A2 lojoj1]1]0 |0

Az Jojojojo |1 |1 Az |lofojofofr |1 Az |ojo oo |1]1 Az Jlo|o|ofo |1 |1

Ay |oflofolefo]|o Ag v fr ]| Ay |0jo|ojo]ojo Ag |11 ] 11

Ag |0fo0olojoflo |0 Ag |lOjO0f0jOo |0 |0 As |11 |[v 1| As |1v v v |1 1]

Ag |0|ojojojo o Ag |0 |ojo|ojo]oO Ag |0|o|ofojo]o Ag |0 |0f0olo|l oo

A7 ojojo|ojo|oO A7 |lofo|o|ojo o A7 |ojojofojo]|o A7 |0jo|lo|o|o]o

Ag |ojofojo|o0 |0 Ag |ofo|ofofo]o Ag lojo|ofofo]o Ag |ojo|o]|ojo0O]|O

Ag fo|OfO0fO0[0O 0O Ag |0 (o (0|00 ]0 Ag [o|o|o|lo]o]|o Ag [c|o[o]o[ o]0
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 04 04

02 02 02 02

03 03 03 03

04 04 [ A 04

Os Os Os Os

05 O ] Og

07 0y 07 07

Og Og Og Og

Character Number 005 Character Number 006 Character Number 007 Character Number 008
[Column Column Decimal olumn| Column Decimal IColumn| Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address| 036]037] [P997es3loac0a1]0a2]0a3]044]0as| [AdCres 1los2losa| |Adaress|oss|osy 061

Aq of1]0]1]0 |1 Ay o1 |0 |1]0]1 Aq 0|1 (0|1 |0} Aq oj1|o0f1]0 |1

A2 Jofoj1 |10 0 A2 [o]oj1[1]o A2 |ojo |1 |1 |ofo A2 lofjo|1]|1]|o |0

A3 |o|ojo o |1 [1 Az fo|ojo]|of1 |1 A3 |ojo (0|0 1 Az lojojojo|1 |1

Ag lofo|ojojojo0 Ag |1 (11 ]1]1] As |o|lo|o|ojo |0 As |1 1 (1] 1|

Ag |ojojo0]|0 0 As |[o|ofofojo|0O As |11 1 1)1 ]9 As [1 |1 (1 ]1 1|

Ag |1 [rv]1]1]1]1 Ag |1 |1 [1[1]1]1 A |11 |1 1] Ag 1|11 ]|

A7 |lofo'!ojofofo A7 |lolojojo|o]o A; [olojo|ojojo A7 |0jojo0 0|0 |0

Ag |ojojojofofo Ag lo|ofo|o]|o|oO Ag |0jo|ojojo]oO Ag [ojojo jo|o]o

Ag |Oo|O0jO0jojoO]o0O Ag |0 o0jo0|O0|0O]|O Ag |ojojojofo]o Ag |Ojo|o|lo|ofo0
Output Output Codes Qutput Output Codes Output Output Codes Output Output Codes

0y 0, 04 0

02 02 02 02

03 03 03 03

[ A 0g A [N

Og 0Og og Og

05 Og Os Os

0, 0, 0, 0y

Og Og Og Og




SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR = 2516

Character Number 009 Character Number 010 Character Number o1 Character Number 012
Col Column Decimal olumn Column Decimal IColt Column Decimal Column| Column Decimal
Binary Address Binary Address Binary Address Binary Address
Add 7 9 o7 7] [*“"**loso]oe1|0e2joesjossfoes| |24,

Al |ol1lol1]o]1 Ay Jol1lol1]o] Ar Jol1]ofl1]o]n At Jol1]o]1]of

A2 Jolo|1]1]0]o0 A2 Jlofof1]1]0fo0 A2 Jojo|1f1]of0 A2 ]oJoj1{1]o0]o0

A3 0jojojo]1]1 Az Jojojofof1]1 Az Jojlo|o|o]1 |1 A3 Jojofojof1]1

Ay o{0|o|lo|[o]o N EERERIERERE Ag |ojojojojo|oO Ag |11 ]1]1]1]1

As |ojofojojo]o As |lojojojolo]o As il jr]afa]n As 1|1 [1f1[1]1
Ag | 0jojo|ojo]o A6 lojo|ofo]|o]o As |ojofojofo]o Ag lojofo |o]o |0
A7 101 1] 1] A7 Lafr frfa]1]a A EIENENERE A EEERERENENE]
Ag |ojofojojo]o Ag |ojo o [o]o]o Ag |olo{oflo|o |o Ag lololojojolo
Ag ojojojo]ofo Ag |ofojojojo o Ag | ojo |o [o |o |o Ag 0olojojojo
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 0q 04

0y 0z [ 02

] 03 03 03

04 04 04 04

05 05 05 05

Os Og Os Os

07 % 07 07

Og Og Og Og

Character Number 013 Character Number 014 Character Number 015 Character Number 016
[Column Column Decimal [Column)| Column Decimal IColumn| Column Decimal Column| Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address| 7 100|101| [A99"®*%}104]105|106]107[108|108] A9 al143f11a]115|116)117] A2 h20f121 [122/123]124 125

Av Jol1fof1 1 Av loj1fo]1]of1 A1 1(o]l1]0] At lof1]oj1lof1
A2 loflof1]1 0 A2 lojo]|1]1]o0 A2 loJof1]|1]o]o A2 lofof1f1]0
Az |ojojo]lo]| 1] A3 Jojo]ojo]1]1 A3 |o|ojo]of1]1 A3 |ojo|ojo]|
Ag |lo[ojojo]o R EEEEERERERE] A4 |o|lojo]|o]o]o As 11|11}
As lofo|lo|ojo As lo|o ofo]o As | a1 1|1 ]| L EEEEERLRERA
As |11 1|1 | Ag 1 101 ] NN EIEEERERERE Ag 11|11 |1
A R EEEEER RN A7 11 v ] | Az falr 1|1 [ | Az L1111 |1
Ag oo [ Ag oo ]o Ag |ofofojo o Ag |ojoj|o]o]o
Ag |0}o0 oo |o Ag |ofo oo o |0 Ag | ojlolofo|o Ag lolofojolo
Output Output Codes Qutput Output Codes Output Output Codes Output Output Codes

04 0, 04 04

0y [ 02 02

03 03 03 03

04 04 04 04

Os 05 Og 05

o5 05 0g 05

0, 0y 07 0y

Og Og Og Og

81



82

SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR = 2516

Character Number 017 Character Number 018 Character Number 019 Character Number 020
Column Column Decimal olumn| Column Decimal Column| Column Decimal Column Column Decimatl
Binary Address Binary Address Binary Address Binary Address
Address|, ogl120]130[131/132 [133| [A99"**h3e|137)138]130 140141 | |99l aal1a5 146147148 |1a0] |29 **|152|153|154 155156 [157

A fof1}lo|1]0 {1 Ay |o|1]|o]|1|of At Jo|1]|of1]|0]n Ay Jof{1|of1]o]

A2 Jo|o|1|1]|0 |0 A2 Joflof1|1]0|o0 A2 fofoj1]1]|0]0 A2 lofo |1 ] [

Az |ojojo O]t |1 Az |[o|ofofo|1]|1 Az |o|lojo|oO|1 |1 Az |lo|ojofo] 1

Ag |o[ofofjofo]o Ag 11|t Ag [ofof{o0fofofo0 Ag (vl

As lojojofo]ofo As Jo|o[ojo[o]o As 11111 ] Ag |1 (1111

A¢ |o|o]o|ojo|o As |o|o|o|lo]|o]o A¢ |olojo|o|o]o A¢ |o|ojojlo]|olo

A7 |ojo|o|o]o |oO A7 lojojo|o|ofo A7 |lolo|ojo|o]o0 A7 |ololoj|ojofo

Ag v vl Ag 11111 Ag 1 11111 Ag | v 1] 1 1

Ag [0jo|ofo]oO]o Ag o jojofojofo Ag |0|o]o ofo Ag [0(o[{o0 o]0
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 0, 0q 04
02 02 02 02
03 03 03 03
04 04 04 04

Os ] 05 Os

Os 05 05 Og

07 07 07 07

Og Og Og Og

Character Number 021 Character Number 022 Character Number 023 Character Number 024
Column Column Decimal [Column| Column Decimal [Column Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Addressl, col161[162|163)16a 165 [ *ies|160(170(171 172]173] [A9"**|r76[177|178[170180181| |29 *}i8a 185|186 187|188 [189

Ay |Joj1]o|1]0 |1 Ay |o|1fof1 0] Ay o|1/o{1]0 | Ay o1 jo|1]|o0]1

Az fofof1|1|o]o A2 lojoj1|1]o]fo A2 lojof1|1]0]0 A oo |1{1]|o0fo0

Az |o|ofo o1 |1 Az jofojojo|1]1 Az [0]o|ofo |1 |1 Az lojo |ojo|1]1

Ag |0lojojo o]0 Ag 1|11y Aa ojo|o]o}o |0 Ag 1111
. As |oJofojofo0jo0 As lojofojo]ojo As 1111 As |1 (1| |1f1[

Ag f1 |1 11| |1 Ae 1 |1 ] 1]1][1] As |1 101 |1 |1 Ag | 1|1 111

A7 lofo|ojo o]0 A7 |lojo|ofojo]oO A7 ol ojo|oO [ A7 lo|o|ojo|o |0

Ag |1 |1 ] Ag |1 v 1] | Ag |11 |11 |1 | Aag 1|11 1

Ag |0 |o|o0fO0]|0O|O Ag lojo|ofo|o0|o0 Ag |0jojo0jofofo Ag |0fo]ofo|o|o
Output Output Codes Output Output Codes Output Output Codes Qutput Output Codes

04 0, 04 04
% 0y [ 0y
03 03 03 O3
04 'R 04 04
05 0g 05 05
05 05 Os 05
07 0y 0y 0y
Og Og Og Og




SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR = 2516

Character Number

Character Number

025 026 Character Number 027 Character Number
C Column Decimal olumn Column Decimal IColumn| Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address}ig2 193 196|197 200/201 A 10f211|212 213] |A99"**|216]217[218] 1
A4 ol 1jof{1]o |1 Ay Joj1lofijoln At lof1]oj1{o} Ay o1 ]ojrjof
Az ol of1]1 o A2 Jlojo|1|1]o]o0o A2 |lojo|1]1]0]0 A2 lofof1 100
Az |o|lojojo|1 |1 Az |0] 0 o111 Az |lojo|ojo|1 |1 Az |lofofo o011
Ag |ojo|olofo]o Ag 1|1 11| 1]1 As loloj|o|o|o|o Ag 11 ]| 1
Ag 0jojo|ofo]o As lojo|lojojo|oO Ag |1 11|11 ]1 As |1 |11 ] 1]
Ag |ojojojolo]o As |ojojojo]o}o A6 |ojojojofo]o Ag |lo|ojojojo]o
Az LR A7 1 v Az tr v A7 1 el 11|
Ag 1 111 Ag 1|11} ]| Ag |1 101 Ag |1 {11 {1 ]|
Ag o ojojo Ag ojojojofo Ag 0olo Ag |0 0jojojo
Output Output Codes Output Output Codes Output Output Codes Output Output Codes
0, 04 0q 04
0o 02 02 02
03 03 03 03
04 04 04 04
05 05 [\ 05
Os 05 05 Os
07 07 07 07
Og Og Og Og
Character Number 029 Character Number 030 Character Number 031 Character Number 032
Col Column Decimal jColumn| Column Decimal IColumn| Column Decimal Column| Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address| 226227228 |220| [Addres 4235 [236[237 240 241|24; 44(245| |Addressiagg 11262(253
Ay |of1l]0 o (1 A1 lof1]of1 (o1 A1 fo|l1]o|1]o0 |1 Ay o1 ]o |10 |1
A lojof1f1]0 |0 Az |lo|of|1 |1 0|0 A2 [ojo |1 |1 (o]0 Az oo |1 [1]0 |0
A3 ofojojo |1 |1 Az o |ofofo |11 A3 |ojofo o |1 |1 A3 |lo|ofo (o1 |1
Ag |ojo|o|o|o o Ag fr 1|11 As |o|lo|o|o]o|oO Ag v |11 |11
Ag ofojojo|O0 |0 As lojojo|ojo0]|o0O As | 11|11 ]1]1 As |V 1|1 1] 1]
Ag 1|1 1f1] 1] Ag |1 {1 (1|1 [1]1 Ag |1 1 1|1 Ag |11 {1
Az vl 1] 1] Az (1|11 Ay (11|11 ]| IR ERERERERERE
Ag |1 1|1 Ag 11|11 ] Ag |1 fr ] Ag [ 11|11
Ag ojojojojo]o Ag loJojofojo]o Ag |ojojo|ojo|o Ag fo|lo|o]o|o|fo
Output Output Codes Output Output Codes Olfmm Output Codes Output Output Codes
04 04 01 04
0y 0z 02 02
03 03 03 03
04 04 Ogq 04
Og 05 Og 0Og
Og Og [ 0s
0, 07 07 0,
Og Og Og Og




o4

SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR = 2516

Character Number

Character Number

033 034 Character Number 035 Character Number 036
Column Column Decimal Column Column Decimal Column| Column Decimal Column| Column Decimal
Sinary Address Sinary ' Address Binary Address Binary Address
Add 7 1| [Addressize 7|268|269| |99 °*(272|273]274275|276[277] |Ad¢ 1|282 285
Al o1 ]0 |1 1 Ay o101 |0 |1 Ay o1 o1 ]o |1 Ay |01 ]Jo|1]|o |1
A2 o|lof1 |1 [} Az |lojJo|1]|1 |0 |0 A |o|o 11 ]0 (0O Ay |lojo |t |(1]o |0
Az oo oo |1 |1 A3 [o]o|o]o |1 Az |ofo|o0fo 1|1 Az |lo (oo o1
Ag {ofofoflofo |0 Ag (11|11 {1 |1 Ag {0lofo|ofo o Ag (111l
As |o|ojofo|o|oO As |[0]o|o]|o|o]o Ag 111 1] Ag |1 1] ]|
As |oloflo|ofo]o As |[0|o|o|o|o]|O A¢ |0|o|ojojo]o Ag |0 |ojo|o]ofo
A7 |lo|o|o]|ojo|o A7 lo|jo|ojo|O]|O A7 fojojojlofo]o A7 |olofo|ofofo
Ag |o|ojojoflojo Ag |0 jo|ojo|o]o Ag |ojojo]|ofo}]o Ag |0 |jojojoj 0|0
Ag 1|11 1]1]|1 Ag 1]t |1 |1 ]| |1 Ag frv ] vl ) 1)) Y ERERERERERE
Output Output Codes Output Output Codes Output Output Codes Output Output Codes
04 04 04 04
02 02 02 02
03 03 03 03
04 04 04 04
Os Os % 05
Os 05 Os Os
07 07 07 07
Og Og Og Og
Character Number 037 Character Number 038 Character Number 039 Character Number 040
Column Column Decimal jColumn| Column Decimal IColumn Column Decimal Column| Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address[_ otlzoze0a| [Pedresslroelzar | [Aed 306|307(308[300] |"99re*(312|313]314[315316/317
Ay o] 110 {1 Ay o101 |0 |1 Ay o1 |0 |1 1 Ay o1 ]o|1]o |
Ay olo 11010 Az fofo|1(1 0|0 Az ojlo{1}1]o0 (0O Az {fojoj1 1110 |0
A3z ofof{ofo |1 1 Az ojlojlofo |1} Az ojofojo |1 Az of{o0]o (o1 |1
As |ojlojo|o]|o]|oO Ag ||| As |olo |ofo o |o Ag v v [ ]rfr|n
As |olojojojo]o As |0 o jo |0 |0 |0 As |11 11| Ag |1 (1111
Ag |1 |1 |11 ]| As |1 1 1 A 1|1 |11 ]1]1 Ag | 1 11 1)1
A; |ofo{oflojo]o A7 0o |o (o |0 (0O A7 (of0ofo (0o (0 |0 A7 lo(ofojojo |0
Ag |o|o|o|o]o |0 Ag lojofo|o o jo Ag |0jo oo [0 ]o Ag |0 |p|ofojo o
Ag |1 |r v |r]r | Ag 1111 ]1]1 Ag |11 |1 ] Ag |1 v |v |1 ]
Output Output Codes Output Output Codes Output Output Codes Output Output Codes
04 04 04 04
0, 0y 0y 0y
03 03 03 O3
[ 04 04 04
05 [ Og 0g
Os Os 05 3
07 0, 0, [
Og Og Og Og




SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR = 2516

Character Number 041 Character Number 042 Character Number 043 Character Number 044
Column Column Decimat IColumn| Column Decimal ICol Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address noala05 . Add W i Address|

A1l oj1fo {1 |01 Ay jojtr fof1]0 ] Ay of1{0 |1 (0] Aq of1{o|1]0]|1

Az |o|of1|1]ofe A lojo|1|1]o0]o0 Ay lofo 1|1 ]|o]o A2 |ojo]1 1|00

Az |lojojojo |1 |1 Az oo oo |1 ] Az [o|O0 OO |11 Az |ofo|o|Oo]1]1

Ag |oJojJofojo|oO Ag 1 [1[1]1f1]1 Ag [o|jo]|o|o]o |0 Ag 1 (v v ]|

Ag Ojlo|lojo|o |0 As ojoflojojojoO Ag 1 1111 1]1 Ag 1 111111

A6 ojojojojo|oO Ag olojJojojlojoO Ae ojojojojo |oO Ag ojojojojo |oO

A7 1111 1 A7 111 | 1 A7 |1 1 Ar |1 1 1)1

Ag |0Jojoj0oj0O|oO Ag |00 |0 |0 [ Ag |ojojo]|ojo]oO Ag |0]JOjO0jO]O |0

Ag 1 Ag 11 1 Ag 1 111 Ag 1 101
Output Qutput Codes Output Output Codes Output Output Codes Output Output Codes

04 04 04 04

02 02 02 02

03 03 03 ]

0Oq 04 04 04

05 3 3 05

Os Os Os Os

07 07 07 0y

Og Og Og Og
Character Number 045 Character Number 046 Character Number 047 Character Number 048
Column Column Decimal IColumn| Column Decimal [Column)| Column Decimal Column| Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address|, e las3|3s. 357 caresslaeo| 361|362 365 ddre 70{371|372[373] |Ad9re*s|376]377{378 37 1

Ay Jojt1jo 1 jo0 |1 Ar o 1|0 |1 fo | Ar o |1 |o |1 o |1 Ay Jo |10 |1 1

A2 lojo|1 |1 ]o]o A2 Jofo |1 {100 A2 lojo {1 |1 |o]o Az |o o1 |1 [

A3 oj{ojo |0 {1 1 Az fofo oo |1 |1 A3 o0l|0 (o |0 |1 1 A3 ojojo {of1

Ag (0|o0|o|lofoO |0 Ag |1 [1 ]| 11 Ag |0lo|ofo o]0 Ag [1 [l v ] 1|1

As |0 |(ofojofo|oO As [o|o|ofofo |0 As f1 |1 (11 1] As {1 [ 1] 11| 1|1

Ag |V 1| 1f 1] 1] A |1 1| 1] 1] As |1 {11 f1]]n AERIRERIRIR]

Ay |1 |1 11| A7 I 11 Az v 1|1 1| Az v 1111

Ag |o|o|ojofo |0 Ag |o|o|ojofofo Ag [0 [o]|0]|0|0foO Ag o[ o|ofoflofo

Ag 1 1 1 1] 1|1 Ag 101 11 1)1 Ag 1 11111} Ag 1 1011 111

Output Output Codes Output Output Codes Output Output Codes Qutput Output Codes

04 0y 01 04

02 02 02 02

03 03 03 O3

0Og [ 04 0g4

[ 05 og 0g

Os Os Og Og

0y 07 07 07
Og Og Og 0Og




Y3

SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR ®» 2516

Character Number

Character Number

Character Number

0561

Character Numper

052

C. Column Decimal lcolumn| Column Decimal IColum Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address| g Addresslaga 7| [A??"***{s00|a01 aog| [Address 410|411|412[a13
Al Jof1f{o]1]o] Ay J]ol1]o]1|of Ar Jol1]ol1]0] Ay Joj1jof1]o}f
A2 loflof1]1|lofo A2 Jolof1]1{0]o0 A2 |ofo|1|1]|0]o0 A2 |lojoj1f{1]0]|0
A3 |ojojofof1]1 A3 |ojofofof1]1 Az |ofofofo| 1] A3 |lofo|lojo|1]1
As |ojojojojofo B RIEERIRIRIE Ag |ojofofo o]0 NN EIEERIEERER
As |o|o|o]o]|o]o As | oJojo|ojo}o As [ af1f1]1f1 | As [ 111|111 ]
As fojojofojo|oO As | ojoj|o|ojofo As |ojofofofo]o Ag | ojo[o|o]o]O
Az o|lolololo|o A7 ol o{o|lolofo A7 lojlolo|o]o|o A7 |o|lo|o|ofo]o
Ag IR IRIRER Ag | 1] af1|1|1]n Ag |11 1] || Ag |11 1]1]1]1
Ag f1]1]1]1]1]1 Ag | 1|11 1f1f1 Ag 1] 1)1 Ag | 11111}
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 04 04

02 02 02 02

03 03 03 03

04 04 04 04

05 05 05 05

Os Os Os Os

07 07 07 07

Og Og Og Og

Character Number 053 Character Number 054 Character Number 055 Character Number 056
(Column| Column Decimal olumn Column Decimal [Column| Column Decimal Column| Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address| 4. 6l417|a18]a19/420]421 ddress| 404 427|a28la20] |A997es8432(433]|a34|a35]436la37| |A99T s 440]a41|442|a43]444]aas
Ay fol1fof1]ofn Ay fO0f1]0]l1]0]1 A1 |Ool1(0of1]o0]n Ay |of1f{o]1f{o]1
A2 Jo|oli1]1]0o]o0 A2 Joflo]1] o A2 lolol1]1]o]o0 A2 JoJo]1]1]o]o0
A3 |ojojlofof1 ]| Az ol ofoflo]1]n A3 |ojofojo 1 A3 lololo|of1]1
A4 |ojojofo]o |o A ||l 1]1] A4 |ojofjojofo]|o Ad a1
As |0|ojofo]o |o A5 lolo|ofo o]0 S EIREENERERE As el
Ag 1l vl A6 | 1 1 1] A6 [l S ERIEEEEEERERE
A7 |ojofojo]o o A7 olo]olo]o]o A7 lojo|ojo]o |0 A7 lojo|o]ojo]o
Ag 1{1{1]1]1 A a1 1] f1]n Ag IEEEEENERE Ag RN RN ERE
Ag Tal1l1i1lals N EIREENENERE] Ag Talabrle fela Ag 1 11111 1111 11
Output Output Codes Output Output Codes Output Output Codes Qutput Output Codes

04 04 0q 0q

0z 02 0 0

o3 03 O3 03

04 04 04 04

o5 05 0g 0

05 05 Os O

0y 07 07 0y

Og Og Og Og




SIGNETICS 64 X 6 X 8 STATIC CHARACTER GENERATOR » 2516

Character Number 057 Charscter Number 058 Character Number 059 Character Number 060
Column Column Decimal olumn| Column Decimal Colum Column Degimal Cotumn| Column Decimal
Binary Address Binary Address Binary Address Binary Address
Add 8|a. a51/452|a53 °**las6|457]a58) 1 °*464]a65466467 Addressly2l473] 474l475|476(477

A1 oj1/0|1]|0]|1 Ay Jo|l1]lol1]0]1 A1 Jlo|1]{o0{1]0]1 At Jof1]o]1]0]1

A2 |o|[Ol1fl1]0]0 A2 oo |1 oo A2 |olo 1/0[0 A2 folof1[1]0]o0

Az |ofofofof 1] Az folofof|o|1]1 Az [oflo|lofof 1] A3 |lojo 1

Ag {0lojojlo|lo]|o Ag 11|11 As |ojojojofofo Ag | 1(1 11111

As 10jojojojo |0 As |10 o0jojofo]o As frf1f1f1]1]n As 1111 1]

A¢ |0lo|o|o]o]o A6 Jlojo]o|lo|o]oO A¢ |ojojoflojo]o Ag [0]O0J0jO0j0O0 O

Ay 111111 Az 11111 A1 L1 111 A7 |1 1] 1

Ag 1 11 1] Ag | 1|1 101]1 Ag IIREEREEEERA Ag 11111 ]

Ag 111]1 111 Ag | 1|1 1] 1] Ag 1{1]1]1]1 [ Ag |11 1|11 ]

Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 04 04
0, %Y 0y 02
03 03 03 03
04 O4 04 04
05 Os Os Os
Og Og Os Os
07 07 07 07
] Og Og Og

Character Number 061 Character Number 062 Character Number 063 Character Number 064
Column Column Decimal kolumn Column Decimal [Column)| Column Decimal Column Column Decimal
Binary Addaress Binary Address Binary Address Binary Address
Address| l480(a81]482|a82| a84|a8s al 490491492493 Address| 496|497 1 Address|gqg 06|507|508|509

Ay O|l1lo0|[1]0]|1 A4 ol1]|o0|1]|]0] Aq O|l1(0f1]0]1 Aq 0l1]0]1 1
A2 Jofo|1]|1]0]o0 A2 Jolo|1]|1]/0]o0 A2 lojo|1[1]o0]o0 A2 |ofo[1]1]o]o
Az Jofofofo|1] Az [ojojo]|of1]1 Az |ojof|o}joO 1 Az Jojofojo|1 ]
As |o|o|o|o|o]|o Ag l 1|11 As |o|o|ofo [ As |1 fr {1t
As |ojofofofo|o As fofojoflofofoO As M IEEREREEER Ag 11 j111]1
As a1 rfr] ] N BEEERIEIREE As | 1 AERNENE] S EBIEEREEEREE]
Az IAEREEREERE A RIEEEEEERIR) ARIEREREEERE A EIEEERERRER)
Ag |1 11 1)1 Ag | 1 111 Ag fr vl Ag L 1] |1 f1 ]
Ag f 1] frf1] 1] Ag |11 |1]1]1] Ag | 1|11 f1] N EIENENERAEE
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 04 04

0y 0y 0y 02

O3 03 03 O3

Oq Og 04 O4

O5 Os 05 Os5

05 0g 0s s

0y 0y 07 0,

Og Og Og Og

a-
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64 x 9 x 9 ROM
STATIC CHARACTER GENERATOR

2526

DESCRIPTION
The 2526 is a high speed 5,184-bit Static Read-Only
Memory. It may be organized as 64x9x9 for use as a char-
acter generator, or as a 512x9 ROM for general purpose use.
This device has TTL compatible inputs and outputs and re-
quires +5V and -12V power supplies. A READ input con-
trols the entry of data from the ROM into output latches.
Three-state outputs allow OR tying for implementing larger
memories. OUTPUT ENABLE controls the nine output de-
vices without affecting address circuitry.

FEATURES

64x9x9 ORGANIZATION

512x9 ORGANIZATION

625ns TYPICAL ACCESS TIME
STATIC OPERATION

OUTPUT LATCHES

TTL/DTL COMPATIBLE INPUTS
TTL/DTL COMPATIBLE TRI-STATE OUTPUTS
Ve =5V, Vgg = -12V

24-PIN SILICONE DIP

P-MOS SILICON GATE TECHNOLOGY

APPLICATIONS

VERTICAL OR RASTER SCAN DISPLAYS (7x9 MATRIX)
PRINTER CHARACTER GENERATOR

PANEL DISPLAYS AND BILLBOARDS
MICRO-PROGRAMMING

CODE CONVERSION

PROGRAM STORAGE

BIPOLAR COMPATIBILITY

All inputs of the 2526 can be driven directly by standard
bipolar integrated circuits (TTL, DTL, etc.). The data out-
put buffers are capable of sinking a minimum of 1.6mA
to drive one standard TTL load.

STANDARD CODES

The 2526 is available with ASCll-addressed characters using
a 7x9 dot matrix. The two remaining locations in the 9x9
matrix are used for BCDIC-to-ASCII and BAUDOT-to-ASCII
code conversions. The 2526/CM3940 is organized for raster
scan and the 2526/CM3400 is for vertical scan.

SILICON GATE MOS 2500 SERIES
PIN CONFIGURATION (Top View)

N/I PACKAGES
]
O [
o[ =
1. Output 6 . P Vee
2. Output 7 . » 23. Output5
3. Output 8 [: :] 22. Output 4
4. Output 9 s[] [ 21. Output 3
5. Vpp (GND) 20. Output 2
6. Address 4 sC] 2526 [ 19. output1
7. Address 3 18. Read
8. Address 2 O [ 1" 15 Address 10
9. Address 1 ,[: :]., 16. Address 9
10. Output Enable 15. Address 8
11. Address 5 s[] []'s  14. Address 7
12. v
GG ‘°E :1’5 13. Address 6
o[l [
o] )
BLOCK DIAGRAM
ouTPUT ENABLE
EnaBLE
S
. TRI-STATE
[ 0ECODER
' (1 oF 91 2t
MO aomirmx ||| e '
®
A5 O] ‘ %
[ ROW
| OECODER =
| 1 OF 64)
o]
AEAD
PART IDENTIFICATION
PART | OP. TEMP. RANGE PACKAGE
2526N 0-70°C 24-Pin Silicone DIP
25261 0-70°C 24-Pin Ceramic DIP




SIGNETICS 64 X 9 X 9 ROM STATIC CHARACTER GENERATOR = 2526

MAXIMUM GUARANTEED RATINGS (1) Package Power Dissipation2 @ 70°C 730mwW
Operating Ambient Temperature 0°Cto 70°C Input3 and Supply Voltages +0.3 to -20V
Storage Temperature -65°C to +150°C with respect to VcC
DC CHARACTERISTICS
Tp=0°C10+70°C, Vi = +6V £6%; VGG =—12V £5%; unless otherwise noted. (See notes 4, 5, 6, 7)
SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
[N Input Load Current 10 500 nA VIN=-5.5V
Ta=25"C
ILo Output Leakage Current 10 1000 nA VouT =0V
Ta=25C
VCE=Vce
lcc Vcc Power Supply Current 30 45 mA (8)
IgGg VGG Power Supply Current 30 45 mA (8)
ViL Input Logic “0* -5 +0.6 \ (13)
VIH Input Logic “1” +3.4 5.3 v (13)
AC CHARACTERISTICS
Tp=0°Cto+70°C, Vee = 5V £5%; VGG = —12V £5%; unless otherwise noted.
SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
VoL Output Logic “‘zero” +.5 v loL = 1.6mA
VOH Output Logic “one”” +3.8 Y I0H = 100pA
trpw11 Read Pulse Width 250 200 ns
tRpw10 Read Pulse Width 500 400 ns
tAD Address Delay Time (12) 50 ns
tAG Address-Read Pulse Gap (12) 50 “ns
A1 Address to Output Delay 625 700 ns 9
ta2 End of Read Pulse to Output Delay 200 250 (9)
CiINn Address Input Capacitance 10 pF f=1MHz,
tOE Output Enable to Output Delay 100 250 ns Vac = 25mV p-p
VIN=Vce
NOTES:
1. Stresses above those listed under “Maximum Guaranteed Rating" 9. t4 =0"Cto+70°C

may cause permanent damage to the device. This is a stress rating

10. D 1, data is clocked into the output latches and the
only and functional operation of the device at these or any other 0. During tppwy P!

ddi ders are precharged in preparation for the next
conditions above those indicated in the operational sections of : cl’:" decoders are p prep
this specification is not implied. vele.
. i =1 decoded and sent to the memor:
2. For operating at elevated temperatures the device must be 11. During tgpyyy addresses are decoded an: N v
o N . . matrix; and the stored memory data is moved to the data inputs
derated based on a +150 C maximum junction temperature and N .
. o . N . of the output RS latches. This data is clocked into the output
a thermal resistance of 110 C/W junction to ambient. N
latches at the end (rising edge) of the READ pulse. After t,,,
3

. All inputs are protected against static charge. data appears at the output terminals.

4. Parameters are valid over operating temperature range unless 12. Addresses must be stable within 50ns after the READ line falls
specified. and must remain stable until at least 50ns before the READ

5. All voltage measurements are referenced to ground. line goes high.

6.

. Manufacturer reserves the right to make design and process
changes and improvements.
7. Typical values are at +25°C and nominal suppiy voltages.

13. Guaranteed input levels are stated for worst case conditions
including a 5% variation in Vg and a temperature varia-
tion of 0°C to +70°C. Actual input requirements with respect

8. Outputs Open, tppy = 250ns, tRpy = 500ns. to Ve are Vi = Vg - 1.85V and V| = Vg - 4.16V.
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SIGNETICS 64 X 9 X 9 ROM STATIC CHARACTER GENERATOR = 2526

TIMING DIAGRAM

tRPW | Rew
S—— |
READ

|
taD
ADDRESSES ADDRESSES ADDRESSES

ADDRESSES MAY MUST BE MAY

CHANGE STABLE CHANGE

0OuTPUTS

NOTE: All Times Measured from 50% Points.
tr = t§ = 10 ns or less.

APPLICATION INFORMATION

The 2526 is organized to provide 64 character locations
with each character described by a 9x9 matrix of bits. The
six address inputs A5 through A10 are decoded directly to
provide a 1-of-64 character selection. The four address in-
puts A1 through A4 are decoded to provide a 1-of-9 selec-
tion of scans within each character. Since four address lines
can generate 16 scan selections instead of only 9, there are
seven excess codes. The 1-of-9 scan decoder forces the ex-
cess input codes to generate all logic “0s” at the output
latches.

The 9x9 dot configuration for each character allows the
2526 to be used as a 7x9 character generator with either
vertical or horizontal scanning techniques: In the horizontal
case, as each slice through the character is extracted from
the ROM,
remaining bits used to control the dot formations. In the
vertical case, each slice through the character provides the
full nine bits needed to control the dots. Two complete
scans are not used for dots and may be ignored or may

be used for code translations.

For use as a 512x9 ROM, simply tie address A4 to a logical
zero thus eliminating the excess input addresses. The other
nine address lines can then be used to address 512 con-
tiguous locations in the memory.

COLUMN DECODING

LOGIC 0< 0.8 VOLTS
LOGIC 1> 3.2VOLTS

INPUT CODES

A4{0j0f0]OfO0
01
1]0
1{0

A3
0
1

A2 1

Al

O|=|=l0
—-|o|o|-
o|=]o]=
Z=lel=

1
1
1
1

L__I____J

EXCESS
ADDRESSES

olo|o
o
olo|o|=
olo|=|=
olo|=|=
of=|=|-

- [a]o]=]e
-— [S]5]5]e

9 X 9 MATRIX
HORIZONTAL SCAN

9 X 9 MATRIX
VERTICAL SCAN




SIGNETICS 64 X 9 X 9 ROM STATIC CHARACTER GENERATOR = 2526

STANDARD CHARACTER FONT

CM 3400

ASCII SET, VERTICAL SCAN 7X9 WITH CODE CONVERSION

MAL ADORESS 24 . -
}, 25t T ; B!
HH ‘
T . -

1 - f

1
T

oECH CECIMAL ADDRESS “27" + DECIMAL ADDRESS “31"

OECIMAL ADDRESS "32"

1
" DECIMAL ADDRESS “34"
T

I A mE.
+
- H-
e nERE
A e

" DECIMAL AODRESS “46" DECIMAL ADDRESS 47

' DECIMAL ADDRESS "81" DECIMAL ADDRESS 63" OECIMAL ADDRESS “54" DECIMAL ACGRESS 68

T Easussne
NSNS RSNES [ —
Ho - T

Fo .

]

1 1 11
OECIMAL ADDRESS 58" DECIMAL ADDRESS 87" OECIMAL ADDRESS "58" OECIMAL ADDRESS "89" DECIMAL ADDRESS "60" OECIMAL ADDAESS "61" DECIMAL ADDRESS 82" DECIMAL ADDRESS 63

NOTES
1. BCDIC to ASCI! in leftmost column, Baudot to ASCII in next column to right.
2. Undefined addresses result in all outputs going low (TTL "'0').

3. Black squares in character font are high (TTL 1),




SIGNETICS 64 X 9 X 9 ROM STATIC CHARACTER GENERATOR = 2526

STANDARD CHARACTER FONT

DECIMAL ADORESS “2

]LL

OECIMAL ADDRESS 10

CM 3941
ASCII SET, RASTER SCAN 7X9 WITH CODE CONVERSION

DECIMAL ADDRESS 5"

" OECIMAL ADDRESS 12"

\CADDRESS 70"

TTTT
1T

DECIMAL ADDRESS 13

OECIMAL ADDRESS 14"

Ll
DECIMAL ADDRESS ~ 15"

DECIMAL ADDRESS 26"

DECIMAL ADDRESS "33

\L ADDRESS 37"

DECIMAL ADDRESS 34"

" DECIMAL ADDRESS

TTTTTTT

I
.
.

L]
DECIMAL ADDRESS “41" DECIMAL ADDRE

1T

ORECIMAL ADDRESS 49"

DDRESS "43" DECIMAL ADDRESS 44"

DECIMAL ADDRESS a8

al

DECIMAL ADDNESS "86” DECIMAL ADORESS “87" DECIMAL ADDRESS "

NOTES

3. Black squares in character font are high (TTL ““1").

L
DECIMAL ADDRESS “80"

1. BCDIC to ASCII in.leftmost column, Baudot to ASCI| in next column to right.

2. Undefined addresses result in all outputs going low (TTL "'0").

DECIMAL ADORESS -

DECIMAL ADDRESS 83"

"~ DECIMAL ADORESS "62"

1
111

i
T
T

1T T
DECIMAL ADDRESS “47"

acR ui
1
CECAL ATOREH

DECIMAL ADDRESS “63"




SIGNETICS 64 X 9 X 9 ROM STATIC CHARACTER GENERATOR = 2526

2526 CUSTOM CODING
INFORMATION

PUNCHED CARD INPUT

Comment/I.D. Cards:

Card No. | Column Information
1 1 g
2 Blank
317 “SIGNETICS 2526N/CM"
18-26 Blank
27-1 Customer |'D’ (Company, Pro-
ject, Part No., etc.)
72 Blank
73-80 Date
2 1 e
2 Blank
3-80 Person responsible for reviewing
Cimnatine tristh tabkla
Signetics truth table.
3 1 ugr
2 Blank
3-80 Customer Street Address
4 1 e
2 Blank
3-80 Customer City, State, Zip.
5 1 e
2 Blank
3-80 Name
Data Cards
Card No. | Column Information
1 1-9 Binary outputs of rows 9 through
1, (MSB at 9), first column, first
character, (first character is
’000"). Logic ““1" is high output
(3.2V, min.).
10 Blank
11-19 Binary outputs of second column,
first character.
20 Blank

21-29

Third column

Data Cards (Continued)
Card No. | Column Information
1 30 Blank
(Cont'd) | 31-39 Fourth column
40 Blank
41-49 Fifth column
50 Blank
51-59 Sixth column
60 Blank
61-69 Seventh column
70-71 Blank
72 Data card number of first char-
acter, ("“1").
73 Blank
74-76 Anything — customer option.
77 Blank
78-80 Decimal character number,
("'000")
2 1-9 Eighth column
10 Blank
11-19 Ninth column
20-70 Anything — customer option.
7 Blank
72 Data card number of first char-
acter, (2").
73 Blank
74-76 Customer option
77 Blank
78-80 Decimal character number,
(*"000").
3 1-9 First column, second character,
(Etc.,as | rows9 through 1 (MSB at 9).
Card 1) Second character is ‘001",
4 (Etc., as
Card 2)
128 78-80 Decimal character number,
(*'063").




SIGNETICS 64 X 9 X 9 ROM STATIC CHARACTER GENERATOR = 2526

EXAMPLES:
1.D. Card

CM3400 VERTICAL SCAN CHAR GEN WITH BCDIC AND BAUDOT TO ASCIT CONVERSION ™\

1 1P nmmn inmiini ifmi e

] T 1 1 11 ] 1 1 mian
$0000000000FNONOORO0000NO000000000000BUB00000000000000H00NOBO0ON0000000HO0N0N000

IRERENRENE TEHUGITRE ST }.] NNNIWATININII2II 536373020 {41 4242 444546 47 40 4950 515253 54 55 56 57 50 59160 61 626364 65 B6 6T CACITO NI T2TITAISIG 1T I IS8
First Data Card - First Character

10100000 000000000 011111100 100000010 101100010 101010010 101001010 1 0™\

AONORNURRORRERRRRRNORC00000NROORNNRRNONOOROORRNONOONONONBO OO RO NNOWORO000000000K

V2345870 0NNRDWISKTINNNNRDNSET RI|031 3233343536 37\30 29 0041 42434445 4647 4849 5051 52835435 56 57 58 59 64 61 62163 sa 6566 67 an{6370 N 12 I TAIS I TT TN IS 0

Second Data Card - First Character
01111100 000000000 2 O\

EECO00ONNORNNANERNN0000000000000000000000000000000000000000000000000000000000008

12348870 lIll|l|)|lI!Illllllﬁlllﬂllllllbﬂl”llllllHJ]NHI!I”I.CIullul!“ll.d!il S2SIMASSSESTSOSIROEI G2EICHNSCEEICORITON 213 TAISI6TI NI
First Data Card - Last Character
410001101 011111111 000000010 000000001 110100001 000010001 000001001 1 63 ™\

|0|||M|l]ﬂl0ll(lI)ll0000||||!!|0|0"||||I|00I)I]lOIIllllOlllllllllﬂl!lll"ﬂ"ou0000000000

T2Y4ser e annzNISIEINNR\ 2D MANNNIIIIMIIIT I 4243140450647 40435051 S253SASSS6 5T SHSI G061 G261GAESCEETGREINI NI 127304156 1T TN TI00

Second Data Card - Last Character
00000110 000000000 2 63

BEDRRROORORERRERRRN0000000000000000000000000000000000000000000000000000000000000

VRIS BT 000NN I6 1T 01N g2t e TI 225 26 20 200 p0 31 32 93 34 35 36 07 30 9 40 41 42 43 44 45 46 47 4B 49| SH 51 5253 5455 56 31 5853 60161 62 6364 6566 61 GNEITO N 12 I IAISIETI I IS MG

TRUTH TABLE INPUT: A truth table may be submitted at a greater non-recurring cost to the customer. A format similar to
the one shown below is satisfactory.

DECIMAL

ADDRESS ADDRESS OUTPUT DATA CHARACTER
Ato|Ae |Ag| A7 | As| As | Aa| A3 | Az | A 09| 95|07 |06|05|04| 03|02 |04
0o [0 o o |o |0 o |0 0o | o000
o [0 o fo o {0 [0 |0 1 001
o [o o o ]o o |o o [1 o | o02
o [o o [o]o oo [o |1 |1 003
o [o JoJo Jo Jo o [1 Jo o | ooa FIRST
0o |o Jo Jo o o o |1 |o |1 005 CHARACTER
o |o o |o o o |o |1 |1 |0 | ooe
o Jo Jo Jo Jo Jo o [1 |1 |1 007
o [o [o [o o o |1 ]o [o |o | oos
o o jo |o o |1 |o]o |o |0 | o1

oo |o o [1 17 Seconp
b '] 0 CHARACTER
Etc.




si!ll'“!tins HIGH SPEED 512x8 STATIC READ-ONLY MEMORY 2 5 30

DESCRIPTION

The 2530 is a high speed 4,096-bit. Static Read-Only
Memory available in a 512x8 organization. This device has
TTL compatible inputs and outputs and requires +5V and
—12V power supplies. A READ input controls the entry of
data from the ROM into output latches. Three-state out-
puts allow OR tying for implementing larger memories. Two-
mask programmable OUTPUT ENABLES control the eight
output devices without affecting address circuitry.

FEATURES

512x8 ORGANIZATION

625ns TYPICAL ACCESS TIME
STATIC OPERATION

ADDRESS LATCHES
PROGRAMMABLE OUTPUT ENABLES
TTL/DTL COMPATIBLE INPUTS
THREE-STATE OUTPUTS

Vee = +5V, Vgg = -12V

24-PIN SILICONE DIP

P-MOS SILICON GATE TECHNOLOGY

APPLICATIONS
MICRO-PROGRAMMING
CODE-CONVERSION
PROGRAM STORAGE

TTL COMPATIBILITY

All inputs of the 2530 can be driven directly by standard
bipolar integrated circuits, (TTL, DTL, etc.). The data out-
put buffers are capable of sinking a minimum of 1.6mA
sufficient to drive one standard TTL load.

STANDARD TRUTH TABLES

The 2530NX/CM3530 is an ASCII-EBCDIC and EBCDIC-
ASCII code converter. Use this device for evaluation or for
applications requiring this conversion.

PART IDENTIFICATION

PART | OP. TEMP, RANGE PACKAGE
2530N 0-70°C 24-Pin Silicone DIP
25301 0-70°C 24-Pin Ceramic DIP

SILICON GATE MOS 2500 SERIES
PIN CONFIGURATION (Top View)

10. Address 4
1. Address 5
12, Vgg

N/t PACKAGES

in up

-] )=

in uf

[ :] 2

s[] jzu

5[] 2530 B

n [ e

] al

9 |: [ e

w[] :‘m

] :]u

e [] [
1.  Output 6 24. Vce
2. Output 7 23. Output 5
3. Output 8 22. Output 4
4. Vpp (Gnd) 21. Output 3
5. Address 1 20. Output 2
6. Address 2 19. Output 1
7. Address 3 18. Read
8. Output Enable 1 17. NC

9. Output Enable 2 16.

Address 9
185, Address 8
14. Address 7
13. Address 6

BLOCK DIAGRAM

ouTPuT
ENABLE 1
OUTPUT ENABLE 2

10F 2
DECODER
Vee
As O]
| '
‘ ROw o
DECODER T+
| 10F 64 !
1| oureur = |
As ROM MATRIX. LATCHES v,
512x8 ! cc |
I I
A1 O] et %
! COLUMN al
| DECODER =
| oF 8
A3 00—
3 GENERATOR

READ

og



SIGNETICS HIGH SPEED 512 X 8 STATIC READ-ONLY MEMORY s 2530

MAXIMUM GUARANTEED RATINGS (1)

Package Power Dissipation2 @ 70°C 730mW
Operating Ambient Temperature 0°Cto 70°C Input3 and Supply Voltages +0.3 to -20V
Storage Temperature -65°C to +150°C with respect to Vg
DC CHARACTERISTICS
Ta= 0° to +70°C, Vg =15V £ 5% ; Vg = -12V 1 6%; unless otherwise noted. (See notes 4, 5, 6, 7)
SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
[N} Input Load Current 10 500 nA VIN = -5.5V
TAa=26°C
ILo Output Leakage Current 10 1000 nA Vout =0V
Ta=25°C
VcEe = Vce
Icc V¢ Power Supply Current 30 45 mA (8)
GG VGG Power Supply Current 30 45 mA (8)
ViL Input Logic 0" -5 +0.6 A (13)
VIH Input Logic “1” +3.4 5.3 \Y (13)
AC CHARACTERISTICS
Ta= 0°C to 70°C; Vee =5V £5%; Vg = -12V £ 6%; unless otherwise noted.
SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
VoL Output Logic “zero” +0.5 v oL = 1.6mA
VOH Output Logic “one”’ +3.8 \ I0H = 100uA
trpw 11 Read Pulse Width 250 200 ns
trpw 10 Read Pulse Width 500 400 ns
tAD Address Delay Time (12) 50 ns
tAG Address-Read Pulse Gap (12) 50 ns
A1 Address to Output Delay 625 700 ns (9)
ta2 End of Read Pulse to Output Delay 200 250 (9)
CIN Address Input Capacitance 10 pF f=1MHz,
tOE Output Enable to Output Delay 100 250 ns VAC = 25mV p-p
VIN = Vce
NOTES: 8. Outputs Open, tppy = 250ns, tRpy = 500ns.

1.

r W

Stresses above those listed under ‘“Maximum Guaranteed Rating”’
may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of
this specification is not implied.

. For operating at elevated temperatures the device must be

derated based on a +150°C maximum junction temperature and
a thermal resistance of 110°C/W junction to ambient.

. All inputs are protected against static charge.

. Parameters are valid over operating temperature range unless

specified.

6. All voltage measurements are referenced to ground.

o

~

Manufacturer reserves the right to make design and process
changes and improvements.

. Typical values are at +26°C and nominal supply voltages.

9.ty =0°Cto+70°C

During tgpyyq data is clocked into the output latches and the
address decoders are precharged in preparation for the next
cycle.

. During tgpy, addresses are decoded and sént to the memory

matrix; and the stored memory data is moved to the data inputs
of the output RS latches. This data is clocked into the output
latches at the end (rising edge) of the READ pulse. After ta2
data appears at the output terminals.

. Addresses must be stable within 50ns after the RE AD line fails

and must remain stable until at least 50ns before the READ
line goes high.

. Guaranteed input levels are stated for worst case conditions

including a +6% variation in Vo and a temperature varia
tion of 0°C to +70°C. Actual input requirements with respect
to Vg are V iy = Veg - 1.85V and VL = Vg - 4.15V.



SIGNETICS HIGH SPEED 512 X 8 STATIC READ-ONLY MEMORY = 2530

TIMING DIAGRAM

tRPW A————r—‘.__mpw _%_—..1

taD

Lo

!
|

ADDRESSES ADDRESSES ADDRESSES
ADDRESSES MAY MUST BE MAY
CHANGE STABLE CHANGE

| .
| |
= X X

Note: All times measured from 50% points. for all input waveforms tr = t¢<10nsec.

2530 CUSTOM CODING INFORMATION

TRUTH TABLE INPUT:
A truth table may be submitted at a greater non-recurring cost to the customer. A format similar to the one shown below is
satisfactory.

INPUT ADDRESS DECIMAL ADDRESS OUTPUT
Ag [ Agl A7l Ag| Ag| Ag| Azl Az| Aq 0g | 07 ( 05| 05 | Og| 03| Oz | 0
o|lo|lojo]o|o|o|o|o 000
o |lo|ojlofo|o|o]|o |1 001
CN T T T T I T O T O T I 510
£ T T T T A T O T O O 511

Plus Output Enable 1 and 2 coding.
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SIGNETICS HIGH SPEED 512 X 8 STATIC READ-ONLY MEMORY = 2530

2530 CUSTOM CODING INFORMATION

PUNCHED CARD INPUT

Header Card Data Cards:
Card No. | Column Information Card No. | Column Information
1 1-5 ""2830N"" or “25301" 1 1-3 Decimal address (blank, blank,
6-14 Blank 0.)
15-19 “CODED"” 4 Blank
20 Blank 5-12 8-digit binary output
21 Logic state of Output Enable #2, (MSB-left)
(CS2) - Most Significant Bit. 13-20 Blank
z Logic state of Qutput Enable #1. 21-33 Decimal address, (blank,
24-71 Customer company name. blank, 1.)
72 Blank 24 Blank
73-80 Date 25-32 8-Digit binary output
(MSB-left)
33-40 Blank
41-43 Decimal address, (Blank,
1.D./Comment Cards: blank, 2.)
- 4 Blank
Card No. | Column Information 45-52 8-digit binary output
1 1 ner (MSB-left)
2 Blank 53-60 Blank
3-80 Person responsible for reviewing 61-63 Decimal address, (Blank,
Signetics truth table and Com: blank, 3.)
pany Name. 64 Blank
2 1 “c 65-72 8-digit binary output
2 Blank (MSB-left)
3-80 Customer Street Address 73-80 Blank
3 1 “c”
2 1.
2 Blank : Same format as data card #
3-80 Customer City, State, Zip. 128 Same format as data card #1.
NOTE: MSB = Og
EXAMPLES:
Header Card
2530 CM3530 CODED 00 ASCII TO EBCDIC AND EBCDIC TO ASCII CODE CONV 02/02/72\
1 11 111 s 1 anm immainni
] 1 1 1 1 [ | n
9O0ONO00000000RO000000RNOOORO0O0OROCGLUOLOVO0O00O0000000N0OOONOO00000000000N0CONONNONOL
F' " 'D;’ lcial"”l PN WIS BTUIRNANUBE TABRI DU KT BB Q24U H9505 5251545556 STSUSI GO 61 G2 E3GAESCECTCRRITONI 121D T4 TS I6TI TR I9 00
irs

ta
0 00000000 1 00000001 2 00000010

3 00000011 \

SORONERRREBR000000000000REREREE0000000000000BWNRNNOF000000000000 BANENNOCO0000000

T234SETE00MINISISTINN 204 152627 28790031321 M IS I 41 4243444546 47 0495051 52554 5556 5T SA S 60 61 K2 6IGAES GECTEARITOTI T2ITITAISIGIT IO IS

Last Data Card
508 00000000

509 00000000 510 00000000 511 00000000

~

OB OORNREEEAN0O00000000ROONNRENNAN000000000 0 NORNANBENNO0000C000000 DRNANARN00000000

[EERER RN NIV IR DS IN0 N 1IUISII I 2104 a8 0647 48495850 52 825455 5 57 S8 5SS A 61 62630465 6467806310 T 121114182611 10 19 00




READ-ONLY MEMORY

Ei!llll!tiﬂﬁ 8192- BIT smlcl 2580

SILICON GATE MOS 2580 SERIES

DESCRIPTION PIN CONFIGURATION (Top View)

The 2580 is an 8,192-Bit Read-Only Memory available in a
2048x4 organization. This device has TTL compatible inputs N/I PACKAGES
and outputs and requires +6V and -12V power supplies. A
READ input controls the entry of data from the ROM into
output latches. Three-state outputs allow OR tying for im-
plementing larger memories. The outputs are enabled by a
programmable four bit select code applied to four binary
chip select terminals.
1O £
2[7] 2
1. veetssv) 0] [z 24, vpp oV
23. cs1
FEATURES o g 2 5 cez
a. Ao 5 0 21. cs3
® 2048x4 ORGANIZATION 5. A1 O - 20. cs4
® 625ns TYPICAL ACCESS TIME 6. A2 s[] 2580 [J® 19. ouTtt
7. A3 18. ouT2
e OUTPUT LATCHES o na Hn [ 17 ouTa
e 1 0OF 16 CHIP ENABLE DECODING o AS o v 16 ouTa
o TTL/DTL COMPATIBLE INPUTS AND OUTPUTS 10. A6 od .. ::. v:;;;mzv)
. A
e THREE-STATE OUTPUTS N 15 a9
® Vo =+5V' Voo = =12V, Voo = 0V v 1
cc GG DD
© 24 PIN SILICONE DIP [ [
o P-MOS SILICON GATE TECHNOLOGY 2] mll
APPLICATIONS
MICRO-PROGRAMMING
LOOK-UP TABLES
DATA STORAGE
CODE CONVERSION
RANDOM LOGIC SYNTHESIS
CHARACTER GENERATION PART IDENTIFICATION
PROGRAM STORAGE PART NUMBER | OP. TEMP. RANGE PACKAGE
o 24-PIN
2580N 0-70°C  IsiLicONE DIP
o 24-PIN
25801 0-70°C |ceramic DIP

BIPOLAR COMPATIBILITY

All inputs of the 2580 can be driven directly by standard
TTL level signals. The data output buffers are capable of
sinking a minimum of 1.6mA sufficient to drive one stan-
dard TTL load. Note: “g” = 0V, 1" = +5V
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SIGNETICS 8192-BIT READ-ONLY MEMORY = 2580

DC CHARACTERISTICS
Ta = 0°C to +70°C; Vo = +5V 6%, Vpp = 0V, VGG = -12V 5% unless otherwise noted. (See notes 4, 5, 6, 7)
SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
1K} Input Load Current 10 500 nA VIN = -5.5V
TA=25°C
Lo Output Leakage Current 10 1000 nA Vout =0V
Ta=25°C
Vce =Vce
Icc Vg Power Supply Current 23 35 mA (8)
GG VGG Power Supply Current 23 35 mA (8)
ViL Input Logic 0" +0.6 % } Note 12
ViH Input Logic ‘1" +3.4 5.3 \"
AC CHARACTERISTICS
Ta =25°C; Vce =5V 5%, Vpp =0V, Vgg= -12V 5% unless otherwise noted.

SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
VoL Output Logic 0" +0.5 Vv 101 = 1.6mA
VOH Output Logic “1” +3.8 v IoH = 100uA
trpw10 Read Pulse Width 650 500 ns
tRPW? Read Pulse Width 500 400 ns
tAD Address Delay Time (11) 50 ns
tAH Address Hold Time 0 ns
tA1 Address to Output Delay 625 950 ns
tA2 End of Read Pulse to Output 250 350

Delay
CIN Input Capacitance 10 pF f=1MHz, VaCc =
25mV p-p
VIN=VcC
NOTES:

1. Stresses above those listed under ‘“Maximum Guaranteed Rating’”
may cause permanent damage to the device. This Is a stress rating
only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of
this specification is not implied.

2. For opersting at elevated temperatures the device must be
derated based on a +150°C maximum junction temperature and
a thermal of 110°C/W junction to

3. All inputs are protected against static charge.

4. Parameters are valid over operating temperature range unless
specified.

6. All voltage measurements are referenced to ground.

6. Manufacturer reserves the right to make design and process
changes and improvements.

7. Typical values are at +25°C and nominal supply voltages.

. Outputs open, tRpy = 500ns, trpy = 500ns.
9, During tRpw data is clocked into the output latches end the

sddress decoders are precharged in preperation for the next
cycle.

10. During trpyw addresses are decoded and sent to the memory

matrix; and the stored memory data is moved to the date inputs
of the output RS latches. This data is clocked into the output
latches at the end (falling edge) of the READ pulse. After ta2,
data appears at the output terminals.

1. Addresses must be stable within 50ns after the READ line rises

and must remain stable until the READ line falls.

12. Guaranteed input levels are stated for worst case conditions

including a 6% variation in Vcc and a temperature varia-
tion of 0°C to +70°C. Actual input requirements with respect
to Vg are Vi = Vo - 1.85V and V| = Vg - 4.15V.




SIGNETICS 8192-BIT READ-ONLY MEMORY = 2580

BLOCK DIAGRAM

2580

READ  GND Vee Vop vVeG

3 2 1 24 15

READ GENERATOR

4
A0 O—
A 0—2
£ Row 4 8192 BITS
- DECODER [/ —s| 64 X 128 MATRIX
A3 O— (1 of 64)
a4 0—28
A5 o2
A o— coLumn | 2
A7 O— DECODER
o— 1of
" COLUMN SWITCH
a9 o—14 COLUMN | 4 MATRIX
o 14 DECODER
A0 (10f4)

cs3 o—2L ce ||
cs2 o—22 SELECT
cs10—2
lw ln lw lis
ou uT

T4 OUT3 oOUT2 OUuT1

(1)
Package Power Dissipation2 @ 70°C 730mwW
Operating Ambient Temperature 0°C to 70°C Input3 and Supply Voltages +0.3 to -20V
Storage Temperature -65°C to +150°C with respect to Voo



SIGNETICS 8192-BIT READ-ONLY MEMORY = 2580

TIMING DIAGRAM

READ

ADDRESSES
AND CHIP
SELECT

e —

Note: All measurements made at 50% points.
Input t; = t¢ = 10ns.

AC TEST SETUP




SIGNETICS 8192-BIT READ-ONLY MEMORY = 2580

CODING FORMAT
Coding data for the 2580 may be sent to Signetics via punched cards or via a written truth table. Cards are preferred since errors
are essentially eliminated.

On receipt of a card deck, Signetics will translate the card deck to a truth table using the Signetics Computor Aided Design
(CAD) facility. The truth table will then be sent to the customer requesting engineer for final approval. On receipt of final ap-
proval, Signetics will cut the rubylith mask and proceed with manufacture.

CARD FORMAT

(IDENTIFICATION CARDS)

COLUMN 10, 11,12, 13
COLUMN 8,9 -1, 12,13,

g oy CUSTOM NUMBER (ASSIGNED ~ COLUMN 21, 22, 23, 24,
CUSTOM DESIGNATION "CM” gy g1GNETICS) CHIP SELECT CODE

(Cs4,3,2,1)
BASIC PART TYPE COLUMN 26-80
/ CUSTOMER IDENTIFICATION

1100 MEMORIES PN 3138217-1
Lm ne 1 n
] ] rim
§0000000000000000000001008080008 DR0080008000000000000000000)
CewnEBs KT an 2 nuuBHIANN Y
1l
?

llIIIIIllllllllIIHHIIIIHlll]lllllllllllllIHIIIII]IIHHIIIIIHHIH
222222222202022222222222222220222222220222222222222222222222222222222222

PERSON RESPONSIBLE‘FOR REVIEWING SIGNETICS
COMPUTER GENERATED TRUTH TABLE

TTN
1
111 s m

1)} l'lllllllll'.lllllllllIllllll.lllllllIIllIlilllllllll!lillllllll
1raes NRARBONBERINRNNND nnuRRn AN
llll)llllllIIIllI||!IllIlllllllllllllIIIIllllllllllllIllllllllllllllllllllllllll
mmn

NNNNNNNAN12222222222220222222222022222222222222222222 22222120

00 ELECTRONICS DRIVE

] trnn n

[ LI | 1m
o||||llllllllnl|nll0lnolln|luuunlllluunllullllnlunuulluluuuun
T2I0LETE VMRS RAR RN
lIllHIIIIIIIIIIHIlIllllI||||IIHIIIHIIIHIIIIIIIIIIIIIIlIIIHIIIHIIIIIIIHH
up22222

12222220222222222222222222222222220222222222222022222222222222222222222

SUNNYVALE, CALTFORNIA 94086
] LU LN L}

~\

l! llllllllllll.ll'l.lllllllllll.illllIllllllllllllllllll.llll
CTEINNRUNININIEN IONBRTARRANRDUNR

1

2

IIIlIlIIII||I||l|||!|ll|lllIIlllllllllIllIIIIIllIIlIlllllllll’lllllllllll|
II!!12111!1lll2122Ill122lll2?111211122211111122112!1221211!!!211211!11!!!1|_

NC.
ll an )
m ]
llllllllllll'llllll‘llllllllllllllllllllllllllllllllllllllDllllllll.lll
winnw

lIIIIIIII!II\IIIlIIlIIIIIIIIIIIIlIIIlIIIIIIIIIIIIllllltllllll!llll!llll
21111'12211211!121112ll22l121111l111222222221111222211211211Illlllllllt‘J
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SIGNETICS 8192-BIT READ-ONLY MEMORY = 2580

CODING FORMAT (Cont'd)

DATA CARD FORMAT
Col 1-4 Decimal equivalent of first data word location.
Example: 0124
Note: leading zeros must be used for addresses from 0000 to 0999.

Col 5 Dash (-) to separate numbers

Col 6-9 Address of last data word on card
Col 10 Blank

Col 11-14 First data word (04, 03,05, 0,)
Col 15 Blank

Col 16-19 Second data word

Etc. thru column 71

Col 72-80 Reserved for comments (These columns are ignored by the
computer)

Up to twelve (12) data words can be coded on one card. Less than
12 may be used as long as the first and last addresses are given in
columns 1-9.

EXAMPLE

222222222222222ZZZZ2ZZZZZZZZ222222222222222222222222222222222222222222
3313333333333333JJ3333333333333J3333333333333333333333333333333333133333
441444444444444‘4444144444444444444I44(444l4444(444‘4!444444444444444444
555555555555555555555555555555555555555555555555555556555555555555555555§
6666666666666666666666666666666666666666666666666666666666666666666666
IR R RN R R R R R R A O RN R R R R R RN A RN R RN RN RN R RN RN R R RN RN RN R
886880868888888853880868888888883808088888080860088888888688880380808888888880¢8
\\‘959999999993399599!!!99999!99999999989989!9999989999899999!9999999999993

P23 4567 8 910001213015151718192071222324252627 28293031 3233 34 3536 37 38 39 40 41 4243 44 45 46 4T 48 49 50 51 525354 55 56 57 SH 5980 81 6263846566 6768837071
om (EED




Sinotics

1024X8 STATIC READ ONLY MEMORY 2608

2608 |

N CHANNEL SILICON GATE MOS 2600 SERIES

DESCRIPTION

The 2608 is a fully decoded, static, mask programmable
read-only memory. It has a capacity of 8192 bits organized
1024 X 8. The 2608 is fabricated with low threshold
N-Channel silicon gate MOS technology which allows
extreme ease of use with low voltage logic families such
as transistor-transitor logic.

Requiring only 5 volts and ground power connections, the
2608 features a maximum access time of 650ns. Since the
2608 uses static logic throughout, no clocks are required.
Four mask programmable chip selects are provided for
easy word expansion. All 2608 inputs and outputs are
TTL-compatible.

FEATURES

1024 X 8 ORGANIZATION

STATIC OPERATION — NO CLOCKS

400ns ACCESS TIME

SINGLE 5V POWER SUPPLY

TTL COMPATIBLE INPUTS AND OUTPUTS
400mW MAXIMUM POWER DISSIPATION
TRI-STATE OUTPUTS

4 MASK PROGRAMMABLE CHIP SELECTS FOR
EASY WORD EXPANSION

N-CHANNEL SILICON GATE TECHNOLOGY
® STANDARD 24-PIN PACKAGE

MAXIMUM GUARANTEED RATINGS!
Operating Ambient Temperature 0°C to +70°C
Storage Temperature -65°C to +150°C

All Input, Output, and Supply Voltages
with Respect to Ground Pin -0.5V to +7V

PART IDENTIFICATION

OPERATING
TYPE | TEMPERATURE RANGE PACKAGE

2608I 0°C — +70°C 24-pin ceramic dip

PIN CONFIGURATION

PACKAGE

GroundE
Data Out OE
Data Out 1E
Data Out 2 E
Data Out JE
Data Out4E
Data Out SE
Data Out 6 [E
Data Out 7E

Chip Select 0 |10
Chip Select 1|11

Vee |12

E Address 0

23| Address 1
22| Address 2
21| Address 3
20| Address 4
2608 19 Address 5
18 Address 6
17| Address 7
16 | Address 8
15 | Address 9
14| Chip Select 3

13| Chip Select 2

BLOCK DIAGRAM

ROW ADDRESS . 6
INPUTS (A4-Ag) 07— e

CSHO—— _ &
sy O—r
L

OF 16

COLUMN ADDRESS 4 ADDRESS BUFFERS
INPUT (Ag-Ag) COLUMN DECODER
16X8
ADDRESS
BUFFERS 6 64 X 16 X 881
- A
Row STORAGE MATRIX
DECODER
b 16 xs

COLUMN SWITCHING MATRIX

—

1

DECODER

cszo—‘__l

*CHIP SELECT CODE
1S MASK PROGRAMMABLE

19790y

DATA OUTPUT PINS




1024X8 STATIC READ ONLY MEMORY = 2608

DC OPERATING CHARACTERISTICS Ta = 0°C to +70°C, Vg = +5V * 5% (Unless Otherwise Noted)3.%.5.6.7

PARAMETER TEST CONDITIONS LINITS UNIT
MIN TYP MAX
IiN Input Load Current 0 <V <5.25V 10 MA
lton  Output Leakage Current Vg = 2.4V, Device Deselected 10 MA
ltor  Output Leakage Current Vg = 0.4V, Device Deselected 10 HA
lee Supply Current Vee =5.25V, Ta = 0°C 80 mA
ViL Input Low Voltage -0.5 0.65 \
ViH Input High Volitage 2.2 \%
VoL Output Low Voltage loL = 1.6mA 0.45 Vv
Vou  Output High Voltage lon = —100pA 2.4 \Y
Cin Input Capacitance Vin =0V 75 pF
Coyr  Output Capacitance Vourt =0V 15 pF

NOTES:
1

. Stresses above those listed under “Maximum Guaranteed Ratings’’ may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or at any other condition above those indicated in the operation sections of this specification is not

implied.

2. For operating at elevated temperatures the device must be derated based on a +150°C maximum junction temperature and a thermal resistance

of 50”C/W junction to ambient.

3. This product includes circuitry specifically designed for the protection of its internal devices from the damaging effects of excessive static

charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying any voltages larger than the rated maxima.

Parameter valid over operating temperature range uniess otherwise specified.
. All voltage measurements are referenced to ground.
. Manufacturer reserves the right to make design and process improvements.
. Typical values are at é25°C, nominal supply voltages, and nominal processing parameters.

N oo

AC OPERATING CHARACTERISTICS Ta =0°C to +70°C, VcC = +5V + 5% (See Notes A, B & C)

( SYMBOL PARAMETER MIN MAX UNITS NOTES
tR Read Cycle Time 650 ns
tco Chip Select to Output Enable 300 ns Note D
tco Chip Select to Output Disable 10 150 ns Note D
ta Access Time 100 400 ns Note D
NOTES:

A. Input levels swing between 0.65 volts and 2.2 volts.
B. Input signal transition times are 20 nsec.

C. Timing reference level is 1.5 volts.

D. Output load is one standard TTL load plus 130pF.

TIMING DIAGRAM

ADDRESSES :X X
l |
CHIP SELECTS® X X

|
—~ !
2‘ l‘——‘CO——-—J, ‘ # ».— tco

‘A 1

HIGH IMPEDANCE < INVALID ' —
DATA OUTPUTS DATA

*CUSTOMER CHOOSES PARTICULAR CHIP SELECT CODE DESIRED. THE OTHER FIFTEEN
COMBINATIONS OF FOUR CHIP SELECT INPUTS DISABLE THE OUTPUTS,

106




1024X8 STATIC READ ONLY MEMORY = 2608

PIN DESCRIPTION

ADDRESSES

These ten TTL-compatible inputs are decoded on-chip to
select one of 1024 eight-bit bytes. Since the 2608 utilizes
static logic throughout, a change in addresses results in a
change in data as long as the chip is selected. Access time
is measured from the point where the last address input
became stable. Cycle time and access time are equal in a
static ROM design.

CHIP SELECTS

There are four TTL-compatible chip select inputs for the
2608. Only one combination of these four signals enables
the chip. The other fifteen disable the chip. The particular
enabling combination is chosen by the customer and
specified on the first punched card of the customer card
deck (see following page). A positive logic convention is
assumed.

CARD FORMAT

DATA OUTPUTS

The eight data outputs are push-pull buffers capable of
driving one standard TTL-load plus a 130pF load capa-
citance. These outputs are placed in the high impedance
state when any one of the disabling combinations of the
chip select inputs is present.

CODING FORMAT

Coding data for the 2608 may be sent to Signetics via
punched cards or via a written truth table. Cards are
preferred since errors are essentially eliminated.

On receipt of a card deck, Signetics will translate the card
deck to a truth table using the Signetics Computer Aided
Design (CAD) facility. The truth table will then be sent to
the customer for final approval. On receipt of final
approval, Signetics will produce masks and proceed with
manufacturing.

COLUMN 8, 9

(IDENTIFICATION CARDS)

COLUMN 10, 11, 12, 13,
CUSTOM NUMBER (ASSIGNED

COLUMN 21, 22, 23, 24,
CHIP SELECT CODE

CUSTON DESIGNATION ““CN” BY SIGNETICS) - (CS3,2,1,0)
BASIC PART TYPE COLUMN 26-80
// CUSTOMER IDENTIFICATION
2608 1/CN COvED ACME MEMORTES PN 135€17-1 N
"Pmn Ll wLar "
' " "Lim " L]
"
I i i pt i aaa i

munnumEmnunuRmEnnnrnnnnnunnn

PERSON RESPONSIBLE FOR REVIEWING SIGNETICS
COMPUTER GENERATED TRUTH TABLE

ATTH. 1.0. ENGINECF+ WENOR( PROD. MGF. w
(A N R TN "o
Vi [

1l
Teene RmawnmiAn,
T R I O T T N T )

d rrrnnnnnnnmnnnannnnununnunnununnnunnuannn
~ =
STREET ADDRESS
7800 ELCCTRONICT TRIVE N\
' (1] " o
" moa
e
R ] O O T N D T T T
J nnmnmnnumnmnnnninnnnannnnnnnnnnnn
L
CITY STATE 2P
TURRYVALE, CALIFORNTA 94086 ~N
] N n
woroaam
"w 0 1
R T I O O T T T R
o, mennnnnnmnnnmnpnnnnnnunnuanmnnnunnmn
oy
L

COMPANY NAME

WCNE MCMOFIES INC.
[} o

B R O T
mnunuuauEEEEEEEEIENANUENREENRInIn
J
L
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1024X8 STATIC READ ONLY MEMORY = 2608

DATA CARDS

Columns

12—-75 Hexadecimal data coding
77—-78 Card number (starting 01)
79—-80 Total number of cards (32)

Column 12 on the first card contains the hexadecimal
equivalent of bits D7 thru D4 of byte 0, while column
13 contains the hexadecimal equivalent of bits D3 thru
DO. Columns 14 and 15 contain byte 1, columns 16
and 17 byte 2, and so on.

The first card contains the first 32 bytes. Columns 12 and
13 on the second card will contain byte 32 (the 33rd byte).
A total of 32 cards will contain 1024 bytes of 8 bits.

BINARY TO HEXADECIMAL CONVERSION

BINARY
COMBINATION HEXADECIMAL
DO-D3 OR D4-D7 CHARACTER
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 A
1 0 1 1 B
1 1 0 0 Cc
1 1 0 1 D
1 1 1 0 E
1 1 1 1 F
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