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SILICON GATE TECHNOLOGY

WHY SILICON GATE TECHNOLOGY?

INTRODUCTION

There are many MOS processes available today, ranging from
high threshold, 1-1-1 orientation silicon, P-MOSTs to the
less common dielectrically isolated,complementary MOS, ion
implanted, silicon nitride, and silicon gate monolithic circuit.
The problems which arise for MOS manufacturers and users
can be summarized many times as one question: Which
technology?

In this section, a brief comparison of the available MOS
technologies is made. This is followed by a description of the

silicon gate process flow sequence and a comparison of its
advantages and disadvantages.

MOS TECHNOLOGIES

The numbers of MOS technologies available are numérous
and each has its own advantages and disadvantages. Figure 1
shows a process ranking for some of the major technologies
now available. The processes are weighfed on five different
factors: speed, chip area, power dissipation, bipolar compat-
ibility and cost. The Silicon Gate Process which ranks
highest forms the basis for the 2500 Series.

PROCESS RANKING
MOS SPEED| AREA | POWER | COMPATIBILITY | COST RANKING

P Channel
1-1-1 Crystal, Metal

Gate 6 2 3 3 1 6
1-0-0 Crystal, Metal

Gate 7
Nitride 5 2 2
Silicon Gate, (111)

Crystal 3 1 2 1 2 1
lon Impl. (Metal Gate)

Low Threshold

Approach 5 2 2 1 2 4

Self Aligned Gate 4 3 3 3 2 6
N Channel 2 2 2 1 3 2
Complementary 1 4 1 1 4 3

FIGURE 1.

SILICON GATE PROCESS
FABRICATION SEQUENCE

Basic process flow is illustrated in Figure 2. Using this chart
as a guide, the process can be described as follows.

STEP A

The wafers are thoroughly inspected, cleaned, oxidized
and masked to delineate the area where the drain,
source and channel will eventually be formed. The gate
dielectric is then grown. Both the initial oxide and the
gate dielectric can be grown in any manner, to any de-
sired thickness, without affecting junction character-
istics. The initial oxide thickness is normally chosen to

minimize poly-to-substrate capacitance, maximize
poly-to-substrate parasitic field turn-on voltage and
thin enough to minimize the step over which metal
lines may eventually have to travel.

STEP B

The poly-crystalline silicon is deposited, a masking
oxide is formed and the sandwich is then masked and
etched to delineate the gate structure and the drain-
source beds. The quality, cleanliness and thickness
uniformity of the deposited poly is important. Also
delineating the poly-crystalline lines is a critical step,
since some of these lines determine the channel length
of the completed MOS transistors.
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STEPC STEPE

Boron is deposited to dope the poly-crystalline silicon Contacts are opened and metallization is deposited,
and to form the P beds for source and drain. The delineated and sintered. The metallization is fairly
doping of the poly lines and P* beds is straightforward standard, As with the metal gate processes which
and virtually any clean source of boron can be used. ‘may have high oxide steps, care must be taken with
Because the pre-deposited poly-silicon gate is used to the silicon gate process to minimize the height of the
mask the boron diffusion, the gate,source and drain are steps over which metal must travel in order to min-
aaaaaaa ically self aligned. imize metal microcracking problems.

STEP D A multi-layered protective glass is deposited over the
A clean layer of oxide is deposited over the entire finished structure and holes are opened to the bonding
wafer to passivate the P beds and provide isolation pads to give the final cross-section shown in Figure 3.
between poly-silicon and metal lines. Deposition of Glass passivation is mandatory, even with the silicon
the passivating oxide requires strict control over the gate process, to protect the aluminum metalization

cleanliness of the deposition system to minimize oxide from mechanical abrasion and particulate contamina-

SILICON GATE PROCESS FLOW

STEP A: GATE OXIDE DIELECTRIC GROWTH STEP D: OXIDE PASSIVATION DEPOSITION
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SILICON GATE TECHNOLOGY

ADVANTAGES AND DISADVANTAGES
OF SILICON GATE

The silicon gate process has a number of advantages which
make it attractive for the production of complex, high density
circuits. Before expanding on these advantages, we will first
explore two of the more prominent disadvantages of the
process:
Ratio Versus Ratioless
Because of the self-aligned gate feature, the parasitic
drain-to-source capacitance is small. In designing dy-
namic shift registers, it is advantageous to design “'ratio-
less” devices where parasitic capacitance is used to
momentarily store charge. Using silicon gate, a ratio-
less type design is not feasible, so the more area con-
suming ratio type must be used. However, the silicon
gate ratio design is competitive in size with the metal
gate ratioless version, since area is saved by the smaller
gate area (no need for alignment tolerance allowance),
plus the use of the poly-silicon as a interconnecting
layer.
Additional Depositions
Silicon gate processing requires more deposition steps
than is required by standard metal gate processes.
However, these processes can be easily controlled using
modern, automated deposition equipment and built-
in process control monitors.

The potential disadvantages of the silicon gate process are
outweighted by the following advantages.

Low Threshold Voltage

Doped poly-silicon, used in place of the usual alu-
minum gate electrode, yields threshold voltages typ-
ically around -2.0 volts. This low threshold voltage is
obtained using 1-1-1 orientation silicon, so the corre-
sponding parasitic field turn-on voltage is still very
high.

High Gain

The gain of the silicon gate device is high since 1-1-1
orientation is used as the starting material. Gain is typ-
ically higher than low threshold voltage devices fabri-
cated on 1-0-0 silicon because of higher carrier mobil-
ity.

Low Power

The silicon gate device dissipates less power:

(1) Because of its low threshold it operates with
lower power supply voltages.

(2) Its self-aligned gate essentially eliminates over-
lap of the gate over the drain, so the capacitive
load on the clock drive is less.

High Speed

High speeds are obtained because of low threshold
voltages, high gain and low gate capacitance.
Minimum Area

The poly-crystalline silicon layer provides yet another
“’half-layer” of interconnection. We call it a “’half-

layer’" since the crossing of poly-silicon over P* beds
is not allowed. Shallow junctions allow close P* bed
spacings and the self-aligned gate feature means no
mask alignment tolerances are needed to register the
gate to the P* beds. In addition, direct contact of
poly-to-substrate allows further area reduction.

To illustrate the size advantages, consider Figure 4.
The 2005 and 2510 are both dual 100-bit static shift
registers. However, the silicon gate 2510 is 15 percent
smaller than its metal gate equivalent. Not only is it
smaller but it has additional functions such as recir-
culate logic, tri-state outputs, TTL compatibility and
an on-chip clock generator. The silicon gate 2511
Dual 200-Bit Static Shift Register, offers twice the
number of bits as the metal gate 2005 plus four ad-
ditional functions in only 36 percent more area.

SIZE COMPARISON OF DICE

PART
iZE| ARE
Nummer | DESCRIPTION | DIE S12 A
Dual 100 Bit S.S.R. o |
|
2005 | e Gate) 91x90 |8,190mi
Dual 100 Bit S.S.R. 9
2610 | g e 85x82 |6,970mil
2511 | 2008 SSR | 43682 | 11,152mil2]
FIGURE 4.
High Yield

The process of forming the gate oxide at the first
stage of wafer fabrication and coating with a protec-
tive layer of silicon inherently gives higher yields. In
addition, the ability to compact a given circuit function.
into a smaller area gives a lower probability that a
processing defect will occur on a die. This is especially
true since the decrease in area does not come at the
expense of masking tolerances. The higher yields result
in lower costs. '
Process Flexibility

The silicon process gate is compatible with other MOS
technologies. fon implantation can be used to adjust
thresholds and/or minimize gate-to-drain capacitance.
Gate dielectrics can easily be changed without affecting
junction characteristics, and C-MOST and N-MOST
can easily be adapted to silicon gate processing.

Low Cost Packaging .

Because the gate dielectric is protected by poly-silicon
and the overlying layers of oxides, it is possible to
reliably package silicon gate devices in silicone pack-
ages. Cross-sections of metal gate and silicon gate
devices are shown in Figure 5. The metal gate devices
are protected by two layers: aluminum metallization
and glass passivation. On the other hand, the silicon
gate device is protected by four layers: {1) thick poly-




SILICON GATE TECHNOLOGY

LOW COST PACKAGING (Cont'd)

crystalline silicon (impervious to most harmful con-
taminants). (2) thick clean oxide, (3) a passivated di-
electric_ which also serves as a sodium barrier and, (4)
a multi-layered protective glass.

The silicon gate process is a technology whichgives all of the
advantages needed to fabricate the next generation of cir-
cuits: high packing density, high speed, low power and low
cost. Because of these characteristics, silicon gate MOS tech-
nology has become an industry standard for state-of-the-art
MOS LSI designs.

METAL GATE PROCESS
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DESIGNING WITH SILICON GATE

INTRODUCTION

Large scale, bipolar compatible MOS integrated circuits are
now available to the systems designer because of the unique
benefits of Signetics’ Silicon Gate Technology. Using com-
plex MOS functions to form major systems blocks, joined
and controlled by today’s wide variety of low cost TTL and
DTL MSI and SSI functions, economical state-of-the-art
systems are being produced with ease and efficiency.

THE SILICON GATE MOS
BIPOLAR COMBINATION

Silicon Gate MOS -~ Bipolar designs offer the best of both
worlds. MOS designs are most efficient when providing large,
medium-speed arrays of identical cells, such as required for
long serial shift registers, large Random Access Memories
(RAMs) and large Read-Only-Memories (ROMs).

Bipolar designs are most efficient when providing high-speed
connective logic functions (gates), small parallel registers,
and small specialized logic combinations such as adders, com-
parators, counters, decoders, and power drivers.

MOS-BIPOLAR COMPATIBILITY

Today's systems are designed to utilize the benefits of both
MOS and bipolar technology for maximum performance at
minimum cost. Signetics recognizes the benefits of direct
MOS-Bipolar interfacing and has created the Silicon Gate
2500 Series MOS with the express purpose of providing
MOS density and bipolar compatibility.

INPUT INTERFACE

All 2500 series devices are manufactured with the P-channel
enhancement mode silicon gate process. A typical data input
structure is shown in Figure 1.

Vee
INPUT o———l Q,

O OUTPUT

L—f_c
Voo

FIGURE 1

The input transistor exhibits the transfer curve shown in
Figure 2. The device is fully OFF at -1.8 volts or less (Vgg)
and fully ON at -3.5 volts or more. To simplify the inter-
facing of TTL and 2500 Series devices, the source voltage
for the input transistor is specified at +5.0 volts. In practice,
this point is tied to the +5.0 volt TTL V¢ supply. The re-
quired MOS input levels are then specified as positive levels
referenced to the TTL ground.

1

Series 2500 Input Thresholds
0" Input Voltage = V= +1.06 maximum@

Vee = 5V
“1"” Input Voltage = Vi = +3.2V minimum @
Vee =5V

The input levels are specified assuming Vg is
exactly +5.0V. The allowable V¢ tolerance is
6%, however any variation in actual Ve will
be tracked directly by the input threshold point.

Example {a): +5% V¢
@ Ve = +b6.25V
VL= 1.3V max.
V|H = +3.45V minimum

Example (b): -5% Ve
@V = +4.75V
Vi = 0.8V max.
VK = +2.95V minimum

5.0

—~\

\
\
\

40

30

VouT (VOLTS)
°

20

\

\
\
_\

-3.0

4.0

5.0
~5.0 ~40 -30 . -20 -1.0 0

VN (VOLTS)

FIGURE 2

in actual practice, tying the TTL V¢ to the MOS Ve
will ensure maximum noise margin since the TTL output
levels and MOS input thresholds will track.

54/7400 TTL

Figure 3(a) and (b) show a typical 7400 Series gate circuit
and transfer characteristic.

out

—6——O GND

FIGURE 3(a)
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54/7400 TTL
7.0
60
5.0
[}
£ a0
g
.é 30 ——
5 N
20 \
10 \\
0
04 08 12 16 20 24
INPUT VOLTAGE
FIGURE 3(b)

The output structure shown in Figure3(a) is normally specified
as follows:

@ Ve =45V 5%
VoL = +0.4V maximum @ 16 mA sink
VoH = +2.4V minimum @ 400 uA source

MOS devices require only negligible D.C. input current {ap-
proximately 1uA), so the current available from the TTL
output is of no interest for steady state conditions. Vg is
" perfectly compatible with the MOS offering at least 400mV
of noise margin in the 0 state. Vg however, is not suffi-
cient to guarantee a 1 level to the MOS input since the TTL
VoH allows a Ve - VN separation of as much as 2.85V
Vee = 5.25V, Vgy = +2.4V; 5.25V - 2.4V = 2.85V).
Assuming a common Vg, this results in a virtual Voy
of 2.15V, far too low for MOS. In practice, the TTL Vou
will track Vg, rather than the opposite case just noted.
Also Vo will be higher than +2.4 at 1uA Igy. However,
the TTL circuit is tested and guaranteed as in the example.

The 7400 TTL output structure will typically provide a
VoH approximately 1.5V (two Vi, drops) below Vg
When the MOS and TTL V¢ are tied, a 300mV noise
margin (1.8V - 1.5V = 0.3V) is obtained. If V¢ is not tied
common, the worst case typical noise margin is a negative
200mV. In other words, a satisfactory 1 input level cannot
be assured, even under typical conditions.

TO ASSURE A SATISFACTORY 1 OUTPUT LEVEL
FROM SERIES 7400 IN DRIVING SERIES 2500 MOS, AN
EXTERNAL PULL-UP RESISTOR SHOULD BE CON-
NECTED FROM THE OUTPUT TO V¢ AS SHOWN IN
FIGURE 4.

12

Vg =5V + 5%

7400 TTL

il
o

* EXTERNAL 10K
PULL-UP RESISTOR

FIGURE 4

8000 TTL

Figure 5 illustrates a typical 8800 series output structure.

Ve =5V + 5%

FIGURE 5

The 8800 series circuit typically offers an unloaded output
voltage separated from Vo by one V.. Therefore the out-
put level driving MOS will always be approximately 0.75V —
higher than the preceeding example for 7400 series circuits
—resultingin at least 550mV 1 level noise margin under any
conditions. Noise margin at 0 level is 400 mV, the same as
in the case of 7400 TTL.

Signetics guarantees 8000 Series TTL (See figure 6) VQH at
3.6V @ 10uA. Under worst case conditions, this results in
a minimum guaranteed 0 level noise margin of 400mV for
tied V. If the MOS and TTL Vg are not tied (may vary
independently), worst case guaranteed noise margin is
-160mV. This configuration requires a pull-up resistor.

WHEN V'S ARE TIED COMMON, SERIES 8000 TTL
IN FIGURE 6 WILL INTERFACE DIRECTLY WITH
SERIES 2500 MOS, WITHOUT THE NEED FOR AN EX-
TERNAL PULL-UP RESISTOR.
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GATES FLIP-FLOPS
8808  Single 8-Input NAND Gate
8815  Dual 4-Input NOR Gate
8816  Dual 4-Input NAND Gate 8821 Dual Master-Slave J-K Binary
8840  Dual Expandable AND-OR-INVERT Gate 8822 Dual Master-Slave J-K Binary
8848 Expandable AND-OR-INVERT Gate 8824 Dual Master-Slave J-K Binary
8870  Triple 3-Input NAND Gate 8825 DC Clocked J-K Binary
8875  Triple 3-Input NOR Gate 8826  Dual J-K Binary
8880 Quad 2-Input NAND Gate 8827  Dual J-K Binary
8885  Quad 2-Input NOR Gate 8829  High Speed J-K Binary

*See Note Below

FIGURE 6

*For devices not {isted,add an external pull-up resistor as in the 7400 example(Fig. 4).

DTL/UTILOGIC®

Logic forms utilizing an internal passive pull-up resistor
{such.as DTL) will interface directly with 2500 Series MOS.

Utilogic is guaranteed to provide output levels equivalent to

those noted for Series 800 circuits.

WHEN V'S ARE COMMON, SERIES 2500 MOS MAY
BE DIRECTLY DRIVEN BY SERIES 600 DTL AND
SERIES 300 UTILOGIC CIRCUITS WITHOUT THE NEED
FOR AN EXTERNAL PULL-UP RESISTOR.

2500 SERIES MOS-TTL INPUT CONSIDERATIONS (TTL Level data and clock inputs)

WORST CASE WORST CASE
EXTERNAL GUAR GUAR
DRIVING DEVICE PULL-UP ) )
1 LEVEL 0 LEVEL
RESISTOR(6,8)
NOISE MARGIN NOISE MARGIN
Common VCC
8000(1) Series TTL not req. 400 400
8000(2) Series TTL 10K 1300 400
7400 Series TTL 10K 1300 400
600 Series DTL (3) not req. 400 400 -
600 Series DTL (4) not req. 400 400
300 Series Utilogic (3) not req 1300 400
300 Series Utilogic (4) not req. 400 400
Independent VCC
ANLTTL 10K 800 400
600 Series DTL (3) not req. 550 150 (5)
600 Series DTL (4) not req. 550 150 (5)
300 Series Utilogic 10K (7} 550 150 (5)

NOTES:

n
(2)
(3)
(4)
(5)
(6)
(7)
(8)

From List in Table |
Not listed in Table t

Passive Pull-up (resistor), +10% power supply
Active Pull-up, +10% power supply
Use +5% DTL or Utilogic power supply to maintain 400 mV noise margin

From driving output to VCC

Certain Series 300 devices utilize a passive puli-up and require no external puli-up,

FIGURE 7

The 25627, 2528 and 2529 incorporate internal pull-up resistors on inputs. An external resistor is not required in any case,

13
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OUTPUT INTERFACE

TTL/DTL INPUT STRUCTURES

Standard TTL circuits employ the input structure shown in
Figure 8.

TYPICAL TTL INPUT STRUCTURE

CLAMP OR
«— SUBSTRATE
DIODE

= GND

FIGURE 8

BARE DRAIN:

The bare drain output is the simplest structure and requires
an external pull-down resistor. Bare drain is used where
several outputs are to be tied together in a WIRED-OR
configuration as shown in Figure 11.

DTL circuits employ the structure shown in Figure 9.

TYPICAL DTL INPUT STRUCTURE

Vin

FIGURE 9

2500 SERIES OUTPUT STRUCTURES

Four basic types of output structures are used in the 2500
series:
1. Bare drain

2. Internal resistor pull-down
3. Push-pull

4. Three-state

See Figure 10.

TYPICAL 2500 SERIES OUTPUT CIRCUITS

+Vee +V, cc +Vee

ouT

o o—| o—|
o—]

Vop Vbp

(A) BARE DRAIN (B) RESISTOR PULL-DOWN (C) PUSH-PULL

FIGURE 10

WIRED-OR CONFIGURATION OF
TWO BARE DRAIN DEVICES

! [
| Vee |
[
2506 |
' — |
! |
| |
: | DTL/TTL
| S
|
[ %08 | 33K
! ' I
|
|
___________ | SV (Vpp!
FIGURE 11

The external resistor is chosen to sink the 1.6mA required
by a TTL gate. In Figure 11, a 3.3K resistor is tied to the
Vpp supply. The output voltage will be +0.4V or less de-
pending on the actual lg| of the TTL input.

When the bare drain device is ON, it represents approx-
imately 500 ohms. For the circuit of Figure 9, Vg is ap-
proximately +3.7V — more than sufficient to drivea TTL or
DTL gate. Bare drain 2500 devices are listed in Figure 12.

BARE DRAIN SERIES 2500 DEVICES

2502 2505 2519
2503 2512 2524
2504 2518 2525

FIGURE 12
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RESISTOR PULL-DOWN
The second type of output has a pull-down resistor on the

chip. The 2507 and 2517 are examples of this. The 2517
has a 20K ohm internal resistor for interfacing with MOS.

‘Resistor pull-down series 2500 devices are listed in Figure 13.
The 2507 hasa7.5Kohm resistor, and if used in the WIRED-
OR configuration with another 2507 output, will drive TTL
directly as shown in Figure 14,

RESISTOR PULL-DOWN SERIES 2500 DEVICES

2507 7.5K
2517 20K
FIGURE 13

PARALLEL CONFIGURATION
FOR 2507's

+3.85V

L

+0.8V

DTL/TTL

O o WA

FIGURE 14

PUSH-PULL

The third type of output structure used in the 2500 Series
is the push-pull circuit shown in Figure 10c. In the push-pull
configuration, the gates of the two output devices are driven
from complementary signals such that only one device is ON
atatime. When the upper device is ON, the output is tied to
Ve through approximately 500 ohms. When the lower
device in ON, the output is tied to Vpp through 5000hms.

15

The advantage of this circuit is that no additional power is
dissipated in either state. Both states have low impedance
to the power supplies. Push-Pull output series 2500 devices
are listed in Figure 15.

PUSH-PULL OUTPUT SERIES 2500 DEVICES

2521 25627
2522 2528 2529
FIGURE 15

THREE-STATE

A disadvantage of the push-pull circuit is that paralleling of
the outputs is not possible because two low impedance
devices would be ON simultaneously directly across the
power supplies. To avoid this condition, a three-state out-
put is used. The third state is an open output configuration
where both devices are OFF and is accomplished by using
an OUTPUT ENABLE line tied to the gates of both output
devices as shown in Figure 16. Three-state series 2500 devices
are listed in Figure 17.

Vee
DATA IN
DTL/TTL
OUTPUT ENABLE Voo
FIGURE 16

THREE-STATE SERIES 2500 DEVICES

2501 2510 2513 2516
2509 2511 2514
FIGURE 17

Figure 18 summarizes the output configurations used on the
2500 Series circuits.
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OUTPUT CONSIDERATIONS FOR 2500 LINE

TO DRIVE
PRODUCT OUTPUT
NUMBER DESCRIPTION STRUCTURE ONE J;'EIDTL

1103 1024 x 1 dynamic RAM Bare Drain Sense Amp
2501 256 x 1 Static RAM 3-State Direct
2502 256 x 4 Dynamic Shift Register Bare Drain 3.0K
2503 512 x 2 Dynamic Shift Register Bare Drain 3.0K
2504 1024 x 1 Dynamic Shift Register Bare Drain 3.0K
2505/2524 512 x 1 Dynamic Shift Register Bare Drain 3.0K
2506 100 x 2 Dynamic Shift Register Bare Drain 3.0K
2507 100 x 2 Dynamic Shift Register 7.5K Resistor 6.8K
2509 50 x 2 Static Shift Register 3-State Direct
2510 100 x 2 Static Shift Register 3-State Direct
2511 200 x 2 Static Shift Register 3-State Direct
2512/2525 1024 x 1 Dynamic Shift Register Bare Drain 3.0K
2513 64 x 7 x 5 Character Generator 3-State Direct
2514 512 x 5 ROM 3-State Direct
2516 64 x 6 x 8 Character Generator 3-State Direct
2517 100 x 2 Dynamic Shift Register 20K Resistor 3.3K
2518 32 x 6 Static Shift Register Bare Drain 6.8K
2519 40 x 6 Static Shift Register Bare Drain 6.8K
2521 128 x 2 Static Shift Register Push-Pull Direct
2522 132 x 2 Static Shift Register Push-Pull Direct
2527 256 x 2 Static Shift Register Push-Pull Direct
2528 250 x 2 Static Shift Register Push-Pull- Direct
2529 240 x 2 Static Shift Register Push-Pulil Direct

*NOTE: Values are given for the maximum value of pull-down resistor ,output to Vpp.

FIGURE 18

“OR” TYING OUTPUTS

The characteristics of the four types of output structures
differ when tied together. A basic feature of MOS is that the
design limitation on output “OR"ing is related to the output
voltage levels required and the RC time constant of the
resulting network.

BARE DRAIN

The number of bare drain devices which can be tied together
is limited by the output time constant and the Vi level
required.

Switching time for the pull-down condition is determined
by the load resistor Rpp and load capacitance C| - The MOS
pull-up device is turned off and does not contribute to the
negative going time constant. See Figure 19.

Cy is comprised of wiring capacitance (Cy) and output
capacitance (CoyT) from each of the paralleled outputs.

As the number of paralleled devices increases, the value of
Rpp must be decreased to maintain speed.

When driving loads having significant input capacitance, CL
should be increased accordingly.

16

QVee
r &-a
| |
| |
L L
-;;3 q'-COUT
L =
FIGURE 19

As Rpp is decreased, Vg decreases since the impedance of
Q1 when ON (approx. 500 ohms) will ratio with Rpp to pro-
duce Vop- If Rpp is reduced too far, the output voltage will
be insufficient to turn off the TTL gate being driven.

Figure 20 gives the recommended value of Rpp as a func-
tion of fan-out for 2500 series bare drain devices.
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Fan-Out CL Rpp* VoH
1 15pF 3.3K 3.7V
2 20pF 2.5K 3.3V
3 25pF 2K 3.0v
4 30pF 1.67K 2.7V
5 35pF 1.43K 2.4V

* For t g= 50ns FIGURE 20

Figure 20 assumes 10pF of wiring capacitance and 5pF per
output. Itshould be noted that when the MOS device is OFF,
the TTL input current of 1.6mA is sunk to -5V. When set up
for a fanout of 5, the 1.6mA from the TTL gate will bring
the output to only -2.7V. In actuality the input clamp or
substrate diode of the TTL gate will turn on and clamp the
output to -1.0V. The diode will supply the additional current
(approximately 1.9mA).

INTERNAL PULL-DOWN

When 2500 Series devices with internal pull-down resistors
are paralleled, the equivalent resistance Rpp is the parallel
combination of all the internal resistors. A chart of the
equivalent resistance, output time constant and V gy for the
2607 with a 7.5K internal pull-down resistor is shown in
Figure 21.

Fan-Out CL Rpp t¢ VoH

1 15 7.5K 110nS 4.4V

2 20 3.75K 75nS 3.8V

3 25 2.5K 63nS 3.3v

4 30 1.87K 56nS 2.9V

5 35 1.6K 53nS 2.5V
FIGURE 21

PUSH-PULL OUTPUTS

Push-Pull outputs allow low rise and fall times but cannot
be paralleled because it would then be possible to have both
a push and a pull device on at the same time resulting ina
low impedance between the power supplies (and indeter-
minate output level).

THREE STATE OUTPUTS

The three state output is designed to take advantage of push-
pull drive capability plus the ability to OR the outputs.

The third (or open) state is used when the chip is unselected.
The selected output is free to drive the load without being
affected by the other outputs tied to the bus.

Output rise and fall times for the WIRED OR configuration
of three-state devices is a function of the ON resistance of
the individual pull-up and pull-down devices together with
the load capacitance.
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A CLOCK DRIVER FOR 2500 SERIES MOS

In order to obtain optimum performance from MOS de-
vices, they must be provided with clock signals of the proper.
amplitude, shape and timing. This section will present a
simple clock generator and driver scheme suitable for use
with 2500 Series MOS devices. '

NOTE: The following devices employ on-chip clock gen
erators and may be driven directly by TTL gates:

2509 2510 2511 2518 2519 2521 2522

The clock driver must provide relatively large voltage swings
for the clock lines. In the case of 2500 Series MOS, the clock
signal must swing from +5V to -12V, And it must providea
clean waveform having reasonable rise and fall times {under
40 ns.) and lack of positive overshoot.

IMPROPER CLOCK WAVEFORMS

Some common examples of improper clocking are shown in
Figures 23, 24, and 25.

+5
0 = = = = e — — — e e - v = o = = - —-
-12 IDEAL CLOCK WAVEFORM
NOTE:
An ideal clock driving waveform.
FIGURE 22
63 - — — - - = — — — R - —_——— =
+5
0 —— — — — = —— e e e e
-12 POSITIVE OVERSHOOT
NOTE:

Shows an overshoot occurring on the positive going
transition of clock. This has the effect of forward
biasing the substrate diode and must be avoided to
prevent erratic behavior in the driven device.

FIGURE 23

1D ——————

12 INSUFFICIENT POSITIVE LEVEL
NOTE:

Shows the clock never returns to 5V (0 reference) to
turn the input device OFF. This clock can sometimes
appear to be functional. Data may toggle through a

shift register, but will not be stored.

FIGURE 24

+5 - ‘H
o ———————— — s ] o — - — - — —— - —

A2 CROSS- COUPLED CLOCKS
NOTE:
Shows cross-coupling between two clock drivers

usually caused by lack of clamping or non-active
(high-impedance) switching in the positive direction.

FIGURE 25




DESIGNING WITH SILICON GATE = MOS/TTL INTERFACE

The positive overshoots illustrated in Figure 23 and Figure 25
are the most common sources of clock driving trouble. When
the clock line goes positive relative to the circuit substrate
(Ve) by more than approximately 0.3V, the substrate diode
may become forward biased. When this occurs, device opera-
tion may become erratic. And because the forward character-
istics of the substrate diode may be different for different
processing techniques, a clock driver may work properly
with one device but not with another.

A properly designed driver utilizing level clamping will pre
vent the overshoot problem.

THE DRIVER OUTPUT STRUCTURE

Figures 26, 27, and 28 show possible output driver struc-
tures together with their advantages and disadvantages.

RESISTOR PULL-UP, POOR NOISE IMMUNITY, AND
SLOW RISE TIME

+5
‘ out
-1

2 (POOR}

FIGURE 26

PUSH-PULL, SLOW RISE AND FALL TIME

i

12 (ACCEPTABLE)
FIGURE 27

COMPLEMENTARY, EXCELLENT NOISE IMMUNITY,
FAST RISE AND FALL TIME

+5

12 (BEST)
FIGURE 28
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The driver circuit recommended here (Figure 29) utilizes a
complementary output structure to obtain maximum noise
immunity and fast rise and fall time under heavy capacitive
load. It is capacitively coupled to the TTL clock generator.
Resistor Ry is required only when operating at a clock
frequency of lower than 750 KHz. This resistor shifts the
response of the driver input circuit toward the lower fre-
quencies by lengthening the input time constant. One clock
driver is required for each clock phase. ‘

+5V

Q3

R
o 4 ¢lour
—AA—O
(FROM TTL) R3
c

2 -—Koa

Dz R2

2
=}
= ]
3

-12v
-0

Qq, Qg 2N2905, Heat Sink Required D4, D 1IN914
Qy, O3 2N2222, Heat Sink Required R4, Rz, Rz 33 Ohm
Cq, C2 100pF Rg 2.2K Ohm (Required only
for operation, below 750KHz)
FIGURE 29

GENERATING MULTIPLE PHASES

The 2500 Series MOS devices which require high level clocks
also require more than one phase. The dynamic shift regis-
ters require two phases and the 2508 dynamic RAM requires
four phases.

TWO PHASE SYSTEM

The clock generator in Figure 30 produces alternate pulses -
the width of which are one quarter of the input clock period
(assuming a square wave clock). See Figure 32.

TWO PHASE TTL CLOCK GENERATOR
Vee
J Bsyt'io © O 81
KC o O 62
SYSTEM
crock © OishsLE
FIGURE 30

When required, the clock pulse widths can be varied by using
one-shot multivibrators such as the 8162 or 74121. Each
phase width can be varied independently (the limiting factor
being the clock period), see Figure 31{a), or a single one-
shot ahead of the clock generator will change both phases
simultaneously. See Figure 31(b).



DESIGNING WITH SILICON GATE » MOS/TTL INTERFACE

METHOD OF PROVIDING INDEPENDENTLY
VARIABLE CLOCK PHASES

TWO PHASE CLOCK

1o GENERATOR WAVEFORMS

ONE SHOT ol
mMv

—°¢]

TWO PHASE
CLOCK CLOCK

GENERATOR _L l:'E:mT_y&—o_ *: |_| 1 cLock

p—mm—O ¢2

+5

FIGURE 31(a) *® | l | | a
+5 4
METHOD OF PROVIDING 0 l—-[ l——'r

VARIABLE CLOCK PHASES

+5

+5 I——l I-_|
- P 0 1
I . I _j-—o% +5 J——'[ J'_'l
CLOCK ONE SHOT TV::(:.SEQSE
OSCILLATOR . mv GENERATOR
Jj S

%2

FIGURE 31(b) FIGURE 32

FOUR PHASE SYSTEM

The circuit shown in Figure 33(a) and (b) can be used to generate four phase clock signals for the 2508 1024 RAM.

DIVIDE-BY-12 SYNCHRONOUS COUNTER
Vee Qp Og Qc Qp
? ? Q o
—1. a J ¢+ o *»—1 5 af-
Q 4 Jp
% % i 3
8H21 8H21 8829 8829
B AN 9A¢ @ N i e i )
1 1
K2 _‘ K2
—y K K K3 K3 a
CLOCK IN
G
(25 MHz2) : . 'L
%
FIGURE 33(a)
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DESIGNING WITH SILICON GATE = MOS/TTL INTERFACE

FOUR PHASE SYSTEM

FOUR PHASE DECODER

480ns————->1
}‘—BOns
s O e e L s
2 8880,
0g 0— s o I a0
ns
B [:] 8250 4 A B—
5 ' 2 I l [
Qc O———¢C
C “ 6
160ns -
; . - — f— l
2 0—|o ; T I S S
80ns—>l
- el—— 40ns
Ay 0—A 1
2 %
A Jass)o 0%
Qg O——B 8250 4}
5—
o O——f¢ 4
7
QDO—-——D BF

FIGURE 33(b)

Figure 34 shows typical clock input capacitances for 2500
Series devices. The number of similar devices which can be
driven by one clock driver is indicated.

DEVICE cLocx DRIVEN (INCLUDES
CAPACITANCE
(oF) ALLOWANCE FOR

WIRING CAPACITANCE)

<2MHz (1) 24MHz (2)
2502 140 8 6
2503 140 8 6
2504 140 8 6
2505 80 12 9
2506 25 40 30
2507 25 40 30
2508 25 40 30
2512 100 11 7
2517 25 40 30
2524 80 12 9 (1) Drive capacity 1200pF
2525 100 " 7 (2) Drive capacity 750pF

FIGURE 34
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2500 SERIES MOS SILICON
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FULLY DECODED RANDOM ACCESS
1024 BIT DYNAMIC MEMORY

1103

DESCRIPTION

The Signetics 1103 is designed for main memory applica-
tions where high performance, low cost and large bit
storage are important design objectives. It is a 1024 word
by 1 bit random access memory element using enhancement
mode P-channel MOS devices integrated on a monolithic
array. It is fully decoded, permitting the use of an 18-pin
dual in-line package. The dynamic circuitry dissipates sig-
nificant power only during precharge. Information stored
in the memory is nondestructively read. Refreshing of all
1024 bits is accomplished in 32 read cycles and is required
every two milliseconds. A separate cenable (chip enable)
lead allows easy selection of an individual package when
outputs are OR-tied.

FEATURES

® LOW POWER DISSIPATION — DISSIPATES POWER
PRIMARILY ON SELECTED CHIPS
® ACCESS TIME — 300 nsec.

® CYCLE TIME — 580 nsec.

e REFRESH PERIOD — 2 MILLISECONDS FOR 0-70°C
AMBIENT

® OR-TIE CAPABILITY

® SIMPLE MEMORY EXPANSION WITH CHIP ENABLE

® FULLY DECODED — ON-CHIP ADDRESS DECODE

e INPUTS PROTECTED — ALL INPUTS HAVE PRO-
TECTION AGAINST STATIC CHARGE.

® LOW COST PACKAGING —18 PIN SILICONE AND 18
PIN CERAMIC DUAL IN-LINE

APPLICATIONS

CORE MEMORY REPLACEMENT
BUFFER STORES
MAIN MEMORY

PROCESS TECHNOLOGY

The use of Signetics’ unique silicon gate low threshold
process allows the design and production of higher per-
formance MOS circuits and provides higher functional
density on a chip than other MOS technologies.

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, and the deposited dielectric

11031

SILICON GATE 2500 SERIES

SILICONE PACKAGING (Cont'd)

material over the silicon gate-oxide-substrate structure pro-
vides an ion barrier. In addition, Signetics proprietary
surface passivation and silicone packaging techniques result
in an MOS circuit with inherent high reliability and demon-
strating superior moisture resistance, mechanical shock and
ionic contamination barriers.

PIN CONFIGURATION (Top View)

1[0 ] 18

.0 v 1. Address 3 18. Read/write
2. Address 2 17. Vsgs:

s 11 3. Address O 16. Cenable

a0 t1103xAa [ 4. Address 1 15. Address 4

s [ 11031K [11a 5. Precharge 14. Data Out

] 11 6. Address 9 13. Address 8

; E ]2 7. Address 6 12. Dataln

o[ L 8. Address 5 11. Vpp

o O o 9. Address 7 10. VBB

PART IDENTIFICATION TABLE

TYPE PACKAGE OP. TEMP. RANGE
1103XA 18-Pin DIP Silicone 0-70°C
1103IK 18-Pin DIP Ceramic 0-70°C

Ag O MEMORY MATRIX
AMO—] 1032 32 READ/ Lot
Az O— ROW WRITE + 32 ROWS
2 0—] SsELECTOR AMPLIFIERS 3(21 ;:ZO‘L;ATA;\;S
A3 O
64
Ve O———> DATA IN
[ S— REFRESH AMPLIFIERS |*——O
READ/WRITE COLUMN
Vob O———> GATING | —»—o
PRECHARGE O———— DATA OUT
CENABLE O————> ta
READ/WRITE O3
LOGIC 0 = HIGH VOLTAGE
LOGIC 1 = LOW VOLTAGE
10f32
COLUMN SELECTOR

NN

As Ag A7 Ag Ag

* HIGHER SPEED VERSION OF 1103. Contact Signetics
for specifications. :




SILICON GATE MOS 1103

MAXIMUM GUARANTEED RATINGS(10)

Operating Ambient Temperature 0°Cto-70°C Supply Voltages Vpp and Vgg
Storage Temperature —65°C to +150°C ' with Respect to Vgpg —25V to
All Input or Output Voltages Power Dissipation

with Respect to the Most

Positive Supply Voltage, Vg —25V to 0.3V

D.C. AND OPERATING CHARACTERISTICS
Ta =0°C to +70°C, Vgg(1) = 16V £ 5%, (Vgg —Vss)(6) = 3V to 4V, Vpp = OV unless otherwise specified (Note 9),

0.3v
1.0W

SYMBOL TEST MIN. TYP. MAX. UNIT ' CONDITIONS
I Input Load Current (All input pins) 1 kA VIN=0V, TA=25C
ILo Output Leakage Current 1 MA VouT=0V,Tp=25C
g VB Supply Current 100 A
Ipp1(2) Supply Current During tpg 37 56 mA | All Addresses = 0V
Precharge = 0V
Cenable = Vgg; Ta = 25°C
Ipp2(2) Supply Current During toy 38 59 mA All Addresses = OV
Precharge = 0V
Cenable = 0V; Ta = 25°C
Ipp3(2) Supply Current During tpoy 55 1 mA Precharge = Vgg
Cenable = OV; Tp = 25°C
IpD4(2) Supply Current During tcp ) 3 4 mA Precharge = Vgg
Cenable = Vgg: Ta = 25°C
IDD(5)AV | Average Supply Current 17 25 mA | Cycle Time = 580 ns;
Precharge Width = 190 ns;
Ta =25°C
ViL(?) Input Low Voltage (All Address Vgs—17 Vgg—14.2 v Ta=0°C
& Data-in Lines)
ViL2(7) Input Low Voltage (All Address Vgs—17 Vgs—14.5 Y Ta=70°C
& Data-in Lines)
VL3(7.8) | Input Low Voltage (Precharge Vgg—17 Vgs—14.7 V. Ta=0°C
Cenable & Read/Write Inputs) .
ViL4(7.8) | Input Low Volitage (Precharge Vgs—17 Vgs—15.0 \Y Ta =70°C
Cenable & Read/Write Inputs)
ViH1(7) Input High Voltage (All inputs) Vgs—1 Vggt1 \Y Ta=0°C
ViH2(7) Input High Voltage (All Inputs) Vgs—0.7 Vgs+1 \% Tp =70°C
IOH1 Output High Current 600 - 900 4000 uA Tp =25°C
IoH2 Output High Current 500 800 4000 MA Ta=70°C
oL Output Low Current See Note 3 RLoAD = 1000(4)
VoH1 Output High Voltage 60 90 400 mV Tp =25°C
VOH?2 Output High Voltage v 50 80 400 mV Tp =70°C
VoL Output Low Voltage See Note 3
NOTES:

1. The Vgg current drain is equal to (Ipp + lon) or (Ipp + loL).

2.  See Supply Current vs. Temperature {p. 3) for guaranteed current at the temperature extremes. These values are taken from a single pulse

measurement.

3.  The output current when reading a low output is the leakage current of the 1103 plus external noise coupled into the output line from the
clocks. Vo equals I across the load resistor.

4.  This value of load resistance is used for measurement purposes. In applications the resistance may range from 100 to 1 kQ.

6.  This parameter is periodically sampled and is not 100% tested.

6. (Vg — Vgs) supply should be applied at or before Vgg.

7. The maximum values for V| and the minimum values for Vy are linearly related to temperature between 0°C and 70°C. Thus any value
between 0°C and 70°C can be calculated using a straignt-line relationship.

8. The maximum values for V||_{for precharge, cenable & read/write) may be increased to Vgg—14.2 @ 0°C and Vgg—14.5 @ 70°C (same values
as those specified for the address and data-in lines) with a 40 ns degradation (worst case) in toc, tpg, tRe. tWC: tRWC- tACC1 and tACC2-

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

10.  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 condition above those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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SILICON GATE MOS 1103

CHARACTERISTIC CURVES

SUPPLY CURRENT VS TEMPERATURE
60 T T
59 Vgg = 168V Vss =168V
N S Vgg - Vsg =3V 2 Vgg —~ Vss =3V
56 ~
S LN
5 < b <
~N|
Ny ~
~ ~
51 ANTEED ~d
50 55 S
g . GUARANTEED
E T E
- N A
a 2 T 1
o 2
© \\ - I
3 AN 40
\ TYPICAL
| \ TYPICAL
30 35
o 25 50 70 0 25 50 70
T(°C) T°C)
12 T 5 T
\ B Vss = 16.8V
Ng Vgs = 16.8V Ves — Vss =3V
\ Vgp ~ Vgg =3V
N
n
41
\\ 4 = i
~ 3.9 TEED
N
\\
10 TEED —
4 = £
o 3
E N H
6 \
\ 2
5 TYPICAL [ TYPICAL
4 1
0 25 50 70 o 25 50 70
TeC) T°0)
Ipp VS TIME
TCC)
tpp(mA) 4—3—
Ta=25°C
Alpp (SEE Vgs = 16.8V
NOTE 1) Vgg — Vgg =3V
1pp2=59 ¢
1pD1=56
i =11 J-
ﬁ?g‘:\a -+
TIME
]
Tec Tov T?V Ter
Tew + Tw
NOTES:
1. Alpp is due to charging of internal device node capacitance
at precharge.
2. These values are taken from a single pulse measurement.
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SILICON GATE MOS 1103

CHARACTERISTIC CURVES (Cont'd)

Vgp ~Vss =4V / Vgp - Vss = 3V /
15 | 33% DUTY CYCLE
- / ON PRECHARGE )
/ 22
14 / / /
1.3 - - 20 - A
& 3 Fd 4 74
g 1.2 s , £ i : /
3 “z// / gm L A/
2 4 - ! g- .
i / / i
10 6
o 3 /
Ta=0°C : e
09 | Ta=0C |
Ta=26°C ;<¢—— OPERATING REGION 14 s
4 Tp=25°C
08 | Tp=70°C ~—— OPERATING REGION
= T = Ta=70C
0 | 2 | |
0 15 1. 17 18 19 20 ° " 5 16 w8 19 20
Vss (VOLTS) Vgs(VOLTS}
12 -
;3 i Vgs = 16.8V
b ‘: s
10
3 Vgs = 15.2V
z 08 v —
3 :
x
°

. OPERATING
/ - REGION
06 - Jl—
V | | Ta=25°C
VBB - Vss =3V

t0 4V
04

Tov (ns)

AC CHARACTERISTICS Ta =25°C, Vgg = 16 + 5%, (Vg —Vsg) = 3.0V to 4.0V, Vpp = 0V
READ, WRITE, AND READ/WRITE CYCLE

SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS

tREF Time Between Refresh 2 ms

tac(t) Address to Cenable Set Up Time 115 ns

tCA Cenable to Address Hold Time 20 ns

tpe(1) Precharge to Cenable Delay 125 ns

tovL Precharge & Cenable Overlap, Low 25 75 ns

tcp Cenable to Precharge Delay 85 ns

tOVH Precharge & Cenable Overlap, High 140 ns

READ CYCLE

SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS

tre( Read Cycle 480 ns

tPOvV Precharge to End of Cenable 165 500 ns

tPO End of Precharge to Output Delay 120 ns 7=20ns

t 1 Address t tput A 300 t in*t i

accift) ress to Output Access ns +ACm|n OVLmin | ¢ gap = 100 pF
tPOmax + 2 tr " RLOAD = 1009

VREF =40 mV
tacc2(1) | Precharge to Output Access 310 ns tpCmin + tOVLmiIn
' +tPOmax + 2 t7
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SILICON GATE MOS 1103

AC CHARACTERISTICS(Cont'd)
WRITE OR READ/WRITE CYCLE

SYMBOL TEST MIN. TYP. MAX. | UNIT CONDITIONS
twe(1) Write Cycle 580 ns } tr=20 ns
trwel(1) Read/Write Cycle 580 ns
tpw Precharge to Read/Write Delay 165 500 ns
twp Read/Write Pulse Width 50 ns
tw Read/Write Set Up Time 80 ns
tpw Data Set Up Time 105 ns
tDH Data Hold Time 10 ns
tpo End of Precharge to Output Delay 120 ns CLoAD = 100 pF
RLOAD = 10022
tp Time to Next Precharge 0 ns VREF =40mV
tcw Read/Write Hold Time 10 ns
CAPACITANCE (note 2)
SYMBOL TEST MIN. TYP. MAX. | UNIT CONDITIONS
CaD Address Capacitance 5 7 pF VIN = Vss ]
CpRr Precharge Capacitance 15 18 pF VIN = Vss
Cce Cenable Capacitance 15 18 pF VIN = Vss f=1MHz
CRW Read/Write Capacitance n 15 pF VIN = Vss - All Unused Pins are
CiNnt Data Input Capacitance 4 5 pF Cenable = OV at A.C. Ground
VIN = Vss
Cin2 Data Input Capacitance 2 4 pF Cenable = Vgg
VIN = Vss
Cout Data Output Capacitance 2 3 pF VouTt =0V

(1) These times will degrade by 40 ns (worst case) if the maximum values for V| (for precharge, cenable and read/write inputs) go to Vgg —
14.2V @ 0°C and Vgg—14.5V @ 70°C as defined on page 2.

(2} This parameter is periodically sampled and is not 100% tested. 1t is measured at worst case operating conditions. Capacitance measurements
for plastic packages only.

TIMING DIAGRAM

WRITE CYCLE OR READ/WRITE CYCLE
Timing illustrated for minimum cycle
[ 50 100 150 200 260 300 350 400 450 500 560 580
| | | | | [
- twc OR thwe — >
Vi lr
ADDRE! @
ADDRESS cms ADDRESS STABLE ADDRESS
CAN CHANGE
CHANGE \ @
ViL ’
< tAc————m] | —toVH—> > |'CA "
Vin v
PRECHARGE / :
viv K L —
tpc W — <« tcp ——
Vi —»| |e—tou
=\
CENABLE
ViL
oW |
Vin
READ/WRITE
ViL
€ tow (Nota3) —__po—> |\ tH (Note d)
Viy
DATA IN DATA CAN CHANGE STABLE DATA TIME DATA CAN CHANGE
viL
«———— 0 ———»
Von Tt ————— A
DATA OUT x’:g:o : m I N\ DATA OUT NOT VALID \\
VoL CLoAD = 100pF
tacct J—
DATA OUT VALID
- tacc2 |
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"SILICON GATE MOS 1103

TIMING DIAGRAM (Cont'd)

READ CYCLE
- tRC
ViH
ADDRESS ADDRESS STABLE
viL
|—toOVH —-|
Vin '
PRECHARGE \
viL K
rc
VIH —
CENABLE \
Vie
—>| tovL |<-—- oV
Vin
READWRITE /
ViL
o
Von J S—
DATA OUT xr::; :o;"o‘;n — 5‘\ \\
VoL CLoAD = 100pF
tacct > —
DATA OUT VALID
- tacc2
NOTES:
- Vppt2Vv . . . .
8 VgSD_ v 17 is defined as the transitions between these two points.
3 tpw is referenced to point of the rising edge of cenable or read/write whichever occurs first.
4 tpy is referenced to point of the rising edge of cenable or read/write whichever occurs first.

CIRCUIT SCHEMATIC

4
I%
21

AgiP |Ag
L LiH (c
L |H|H I
H Lt Xg
H |H {C
St soare ——7 }
~ =4

L = LOW VOLTAGE «

H = HIGH VOLTAGE {6
{

7

|-—4
E BASIC
:» r¢]~ MEMORY
X185/ CELL
o< on
i

d
{)\7
b
1
{
H
2212212 | 2121212121
» »
g ,{
—o

.. T

»—o¢°
] R s p—or’
I% ) po— j

2
X1g
((

e

o

W0
\

t
J
0
s
N
S
2l
2l

&

sasedRace:

ks
Bt

&
)
~)
\C
N
0
1
222
»|
ﬁoJ =
al
g ||
{E |
—

2
1l

2
L

) N 2 o'_| >°_°
ss Vss Vss
_ij - -
wo— wo—{
H {
+ : £ thh {5 EZ‘T cso% 3

L—O‘s T Y1 Yai

DATAOUT ¢ DATAIN

f

x|riz|r|=~
x

VALUE OF
PREVIOUS STATE

1 [OVss Ag A7 Ag Ag A5 Ag A7 Ag Ag

P = PRECHARGE
CE = CENABLE
W = READ/WRITE

Vss LOGIC 0= HIGH VOLTAGE (H)

Ag Vgg = SUBSTRATE VOLTAGE

LOGIC 1~ LOW VOLTAGE (L) ]




SIGNETICS SILICON GATE MOS 1103

PACKAGE INFORMATION

XA PACKAGE
LEAD NO. 1
SIATATGIANANATANS
e
(e

AV AVEVAVAVEVAVEY.

.925 (23.50)
915 (23.24) 035 (0.89) 310(7.87) |
.015 (0.38} .290 (7.37)
‘ !
.125 (3.18)
15 (2.92) :068 (1.73)
] 1057 (1.45)
* .135 (3.43) .016(0.38) __\\=—
.120 (3.05) 1010 {0.25)
%} : 070 | 375 (9.53)
.052 (1.32) ; -38) __ | 060 | 325 (8.26)
044 (1.12) (2.79) (1.78)
(2.29) (1.52)
NOTES:
1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.
2. BODY MATERIAL: SILICONE MOLDED.
[3] TOLERANCES NON CUMULATIVE.
SIGNETICS SYMBOL DENOTES LEAD NO. 1.
[B] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
7. THERMAL RESISTANCE: O JA =.16°C/mW, © JC = .08°C/mW.
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
IK PACKAGE
[l ~ Leap #1
B N N .»—4
;m
310 (7.87)
C .T 71
930 (2362)
890 (2261) -
065 (1.65) 470 (11.90)
.030 (0.76) [‘——ﬁ_lmsnﬁ’l
r |
' | n 120 3.05——
; 80 263 (5
i 070 (1.78)
‘ 030 (0.76) T
012 (031 __, |
\ 008 {0.20) =~
021 (0. . le_ 3201813
_4 |‘_:50 s %% 280773

NOTES:

. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. |

LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

THERMAL RESISTANCE: ) Ja = .060 C/mW, © Jc = .015°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

® ~N|gola]w N
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FULLY DECODED, 256 X 1 STATIC
RANDOM ACCESS MEMORY

2901
20L01

SILICON GATE MOS 2500 SERIES

DESCRIPTION

The Signetics 25600 Series 256 x 1 Random Access Memory
employs enhancement mode P-channel MOS devices inte-
grated on a single monolithic chip. It is fully decoded, per-
mitting the use of a 16-pin dual in-line package. Complete
static operation requires no clocking.

FEATURES

® FULLY DECODED ADDRESS

® ACCESS TIME — 1.0us GUARANTEED

® POWER DISSIPATION -1.6mW/BIT MAXIMUM
DURING ACCESS

o STANDBY POWER DISSIPATION — 50 uW/BIT

DTL AND TTL COMPATIBLE

e CHIP SELECT AND OUTPUT WIRED-OR CAPABILITY
FOR EASY EXPANSION

e STANDARD 16-PIN DIP SILICONE PACKAGE

e SIGNETICS P-MOS SILICON GATE PROCESS
TECHNOLOGY

® Vg =+5V,Vpp =-7, Vp = -10V RECOMMENDED

e VppAND Vp MAY BE TIED FOR SINGLE NEGATIVE
POWER SUPPLY (-9V RECOMMENDED)

® GUARANTEED OPERATION WITH 3V Vpp-Vp
SEPARATION

.
[ ]

APPLICATIONS

SMALL BUFFER STORES
SMALL CORE MEMORY REPLACEMENT
BIPOLAR COMPATIBLE DATA STORAGE

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, and the deposited dielectric
material over the silicon gate-oxide-substrate structure pro-
vides an ion barrier. In addition, Signetics proprietary sur-
face passivation and silicone packaging techniques result in
an MOS circuit with inherent high reliability and demon-
strating superior moisture resistance, mechanical shock and
ionic contamination barriers.

PROCESS TECHNOLOGY

The use of Signetics’ unique Silicon Gate Low Threshold
Process allows the design and production of higher per-
formance MOS circuits and provides higher functional
density on a chip than other MOS technologies.

BIPOLAR COMPATIBILITY

All inputs of the 2501 can be driven directly by standard
bipolar integrated circuits (TTL, DTL, etc.). The data out-
put buffers are capable of sinking a minimum of 2.0 mA,
sufficient to drive one standard TTL load.

POWER DISSIPATION

The maximum power dissipation of 1.6mW/bit is required
only during Read or Write. For standby operation, 50uW/bit
is obtained by removing'VD and reducing Vpp to —2.0V.
Removal of Vpy alone will cut power dissipation by a factor
of 1.5.

SPECIAL FEATURE

The outputs of the 2501 are effectively open circuited when
the device is not selected (logic 1 on chip select). This fea-
ture allows OR-Tying for memory expansion.

PART IDENTIFICATION TABLE

TYPE PACKAGE
2501B | 16-pin Silicone DIP

OP.TEMP.RANGE
0°C.to+70°C.

PIN CONFIGURATION (Top View)

B PACKAGE
1 hd R
2] BRE
1. Address 6 16. Chip Select
3 [ 1% 5 Addresss 15, R/W
3. Address 7 14. Data Out
1
«O 2501 [ Jn Vo 13. Data Out
5 l: :] 12 5. VCC 12, Datalin
6. Address 5 11. Address 4
6 E j 1 7. Address 1 10. Address 2
8. Vpp 9. Address 3
0 o
s [ 3 9

* LOW POWER VERSION OF THE 2501 FOR +5 AND —12V
OPERATION, Contact Signetics for specifications.




SILICON GATE MOS 2501

MAXIMUM GUARANTEED RATINGS (1)

Operating Temperature 0°C to +70°C
Storage Temperature -65°C to +150°C
All Input or Output Voltages with

Respect to the Most Positive Supply

Voltage, Voo +0.3V to -20V
Supply Voltages Vpp and Vp with

Respect to Voo -18v
Power Dissipation at Tp = 70°C 640mW

NOTES:
1. Stresses above those listed under ‘“Maximum Guaranteed Rating’’
may cause permanent damage to the device. This is a stress rating

DC CHARACTERISTICS

only and functional operation of the device at these or at any
other condition 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 1 50°C/W junction to ambient.

. All inputs are protected against static charge.
. Parameters 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 volitages.
- Vee tolerance is +5%. Any variation in actual VCC will be

tracked directly by V,, , ViH and VOH which are stated for
a VCC of exactly 5 volts. .

(TA=0°Ct070°C, Vg =+5V (8),Vpp = —7£5% ,Vp =-10V+5% unless otherwise specified. ~See notes above)

SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS
I Input Load Current <1.0 500 nA | VN =00V;Tp =+25°C
(All input Pins)
ILo Output Leakage Current <1.0 1000 nA VouT = 0.0V Chip Select
Input = +3.3V, Tp = +25°C
Iop Power Supply Current, Vpp 10 15 mA | Tp=+25°C
1) Power Supply Current, Vp 10 ' 14 mA loL =0.0mA
Tp=+25°C
D Power Supply Current, Vpp 13.0 18 mA | TA=+25°C, Vpp=Vp=
A
Ip Power Supply Current, Vp 85 12 mA loL=0.0mA Tp=+25"C
Vbp =Vp =-9V
ViL Input “Low"” Voltage 1.05 \
VIH Input ““High” Voltage 3.2 5.3 \
oLt Output Sink Current 3.0 6 mA | VouT =+0.45V,Tp=+25°C
loL2 Output Sink Current 20 5 mA | Voyt =+0.45V,Tp =+70°C
loLs Output Sink Current 6 13 mA | Voyt=-0.7V
IOH1 Output Source Current -3.0 -6 mA | Vout =0.0V, Ty =+25°C
I0H2 Output Source Current —2.0 -5 mA | VouT=0.0V, To=+70°C
VoL Output “Low” Voltage -0.7 +0.45 \' loL =3.0mA
VOoH Output ““High" Voltage +3.5 +4.5 \ loH =—100uA
CIN Input Capacitance 7 10 pF VN =+5.0V
(All Input Pins) f=1MHz
CouT Output Capacitance 7 10 pF VoyTt=+5.0V
f=1MHz
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SILICON GATE MOS 2501

SWITCHING CHARACTERISTICS
Guaranteed Limits Tp = +25°C , Voo =+5Y (8) ,Vpp =-7V+5% ,Vp = -10V+5% except as noted.

READ CYCLE WRITE CYCLE
SYMBOL TEST LIMITS (usec) MAX SYMBOL TEST LIMITS (usec) MIN.
t, Access Time 1.0usec two Address to Write Pulse Delay 0.3
twp Write Pulse Width 0.4
t4(5) Access Time 1.0usec tw Write Time 0.3
po Data-Write Pulse Overlap 0.1
TEST SETUP FOR SPEED MEASUREMENT BLOCK DIAGRAM
cr
PULSE GENERATOR “&“ﬂm
TRIG. r0S. O SET PRESET COUNTER —
out our 1
am70— 2 g g
H 2
&V 400—1 5 2 E 260817 RAM PLANE
A1 [Az [as ae fag)ag (a7 ag nmeo— g -
DATA A0~ o § x
DATA PULSE DATA. Ut 1 T
MODEL 203 aw CL I
OATAGEN.  CHZ 250 —
Pl Pultl 9 o o > Bt wo— o [—{secaneun] /| visoncs oecoe |
. L o ;
: l l l C ? H
Vm — [ 4
1 +6V Voo vp - wv g 5% o
g‘?uO— 53 i§ -
NOTES: ae
1. Each clock time is split into a Read followed by a Write. Read RwW 18 - zg‘n:
and Write times can be varied by adjustment of the ‘’delay’’ and DATA IN 12 vo: 4
““width’’ controls of the pulse generator. :
2. Data generator produces a 256-bit block of data, 32 bits repeated
8 times. “PCM’’ mode used so data can be changed in 32 bits of
the 2501 from one cycie to the next.
3. All inputs to the 2501 are standard TTL outputs with VCC =
+5V £5%.
4. Access time is measured between A1 (least significant address
input) and points 1 and 2.
5. Vpp =Vp = -9V

CONDITIONS OF TEST

Input pulse amplitudes: 0 to +5V, Input pulse rise and fall times: < 10 nsec. Speed measurements referenced to 1.5V levels.
Output load is 1 TTL gate; measurements made at output of TTL gate (tpd < 10 nsec)

EREAD CYCLE (For Measurement Purpose Only) WRITE CYCLE (For Measurement Purpose Only)

A|-A._\/ ___________ A"."'_-\,’.___——————_—*—-
-/

= :_\t <some ———-_k—aom
RW —\\ . _4— ‘wo twe —>\

D ‘w
DATA IN
OQUTPUTS ' won e cmm  owan oo s
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‘SILICON GATE MOS 2501

ACCESS TIME VERSUS
LOAD CAPACITANCE

1000

ACCESS TIME [nSEC)

[ 50 100 180 200
LOAD CAPACITANCE (pF}

TYPICAL ACCESS TIME AND POWER DISSIPATION
VERSUS SINGLE POWER SUPPLY VOLTAGE

1000 50
Vpp= Vb
p Ta 25¢C
B
&
Ye
400 400
\\ H
£
g 3
: :
= 600 300 &
8 4
2
s
< H
& :
400 =S 200
O
«Q@*
200 100
12 13 1 15 16
Ve =Vp (V)
OUTPUT CURRENT VERSUS
TEMPERATURE
VoD =Vp ® -9
Vour =045V
6
% . \\\
z —
&
4
=1
o
- a4
4
=
2
o
3
2
0 10 20 30 40 50 60 70

TEMPERATURE (*C)

TYPICAL CHARACTERISTICS

ACCESS TIME VERSUS

TEMPERATURE
1,000
———
%00 //
/,
//

o
i

f

200

o

[} 10 20 0 40 50 60 700

TEMPERATURE (°C)

POWER SUPPLY CURRENT VERSUS

POWER SUPPLY VOLTAGE
20
x ° 7
% \0° /
R ~ 2
/ /
0
8 10 12 i 16
Vce -POWER SUPPLY VOL TAGE (V)
TYPICAL ACCESS TIME VERSUS
SUPPLY VOLTAGES
18 i
MAXIMOM
AL
16
_ e
2 .
3 7 TYPICAL
L OPERATING ]
8 AREA
>
%0.-

%

OFEﬁATION OUTSIDE
1 “TYPICAL OPERATING
- AREA" 1S NOT RECOMMENDED!

8 10 12 14 16

(1) Vpp:=-7V. Vp = -10V

2) Vpp-Vp= -9V vee - VooV

(1) NOTE: For all typical curves, Ve = 5V, Vo = =7V, Vp =-10V, T4 = +25°C (uniess otherwise noted).
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SILICON GATE MOS 2501

TYPICAL CHARACTERISTICS (Cont'd)

OUTPUT CURRENT VERSUS
SUPPLY VOLTAGE

2
TYPICAL @
Voo =Vo
21 Vee = 5V
18 2c
18
15 //
12 4
oL /
9 //
] //
i s
H
w
g o
=
(3]
5
[ ]
-6 \\
lon
” \\
12 - AN
-1
-18
N
-21
—24
-7 -8 -9 -10 -n -12 -13

SUPPLY VOLTAGE (Vpg = Vi) (VOLTS)

APPLICATION INFORMATION
OPERATION

The 2501 is a 256 x 1 Random Access Memory element. It
is fully decoded and provides contro! for Read/Write and
Chip Select modes. The operation of this element is des-
cribed below.

ADDRESSING

An 8-bit address code will select any one of 256 bits for
either Read or Write operation. All address input logic levels
are compatible with standard bipolar TTL or DTL logic
levels.

READ

A logic 0" level (VOV} applied to the R/W control will
result in a Read operation. This can be presented to the R/W
control simultaneously or before application of an address
code. In this mode-the information from the memory will
be available on the outputs less than 1usec later than the appli-
cation of an address code. Note that there is no need to re-
write the data into the memory after a read operation since
the read is non-destructive.

35

WRITE

A "“Write”” command is a logic “1"" (=+3.3V) level to the
R/W control. This should be presented to the chip no sooner
than 300 nsec after the application of an address code. This
time delay is necessary for proper address decoding. This
“Write’” command has to be present for at least 400 nsec to
insure that the information is written into the memory. The
“Write’ command should be off (i.e., memory should be in
“Read’’ mode) by the time the address code is changed. The
input data should be present for at least the!last 300 nsec of
the “Write”” command.

CHIP SELECT

The memory array is inhibited with the application of a logic
1" (=+3.3V) to the Chip Select control. This will render
both R/W and Data Input leads ineffective and will stop in-
formation transfer through the output buffer. The address
decoder, however, will not be inhibited. This feature allows
an effective increase in memory speed. (See below) The out-
put leads are open while the memory array is inhibited. This
allows OR-Tying of many memory arrays.

RANDOM ACCESS MEMORY

Arbitrary size memories can be built by tying appropriate
numbers of 2501’s together. Figure 1 shows a block di-
agram of a memory system containing 256 N words by M
bits. ‘For example, if the memory size were 4096 words by
12 bits, N = 16 and M = 12. Thus the number of 2501's
required is M x N = 192, The address inputs Aq through
Ag are common to all the rows. Inputs Cjq through Cj
provide the column select and are wired to the Chip Select
inputs of the 2501’s. For the example of the 4096 word
memory, a 12-bit address must be specified. The first 8
bits would drive inputs A1 through Ag directly. The re-
maining 4 bits would have to be decoded externally into
the 16 lines required for the 16 columns. A block diagram
of the 4096 x 12 memory is shown in Figure 2. Any
number of 2501’s can be OR-tied together, however, access
time is affected by capacitive loading (approximately 1
nsec/pF). Each 2501 output represents 7 pF (typical) of
loading, but the amount of stray capacitance contributed
by the printed circuit board wiring can vary greatly and
must be determined for each application. Figure 3 shows
two different bit line organizations where the capacitive
load that must be driven by the 2501 is reduced by employ- -
ing logic gates to perform the OR-ing function. The organi-
zation of Figure 3b results in the minimum load capac-
itance but requires more gates per bit line than other
organizations.

SEQUENTIAL MEMORY

On applications such as program memory or table lookup,
where memory operations are highly sequential, but non-
synchronous, the memory may be organized for a faster



SILICON GATE MOS 2501

SEQUENTIAL MEMORY (Cont'd), LOW POWER OPERATION
average memory cycle than in the true random access case. Another feature of this memory element is its capability
This involves using the fact that access may be made of operating at very low standby power levels. The only
through the chip select input in 0.2 psec (typically) where time the element has to dissipate full power (~1.6mW/bit)
" a typical access time if one of the address inputs (A1-Ag) is when it is exercised by either “Write”’ or “Read’’ opera-
changes, is 0.8 ysec. For the case of the 4096 word memory tion. In the standby mode, when the chip will only store
organized in this fashion information can be read out at an information, but does not need to be accessed, the periph-
average access time of 0.25 psec since access is made through eral power supply (Vp) is completely shut off. This will
the Chip Select input 15/16 of the time. immediately cut the total power drain by a factor of 1.5.
¢ C2 Cn
Q Q o
AW O * -
1 o ]
] 1 T r———"°*
(“1“5)[8 201 2501 : I
l | l 1
N, O I l 3 | - 0%
A = o=
| M= #BITS
| 17 2501 2501 : : : : 2501 256N = # WORDS
| T T os
[ | | _ ]
| [ 11 —_ = :}"'—T——O
| 1 Tt | e
| L1 =»e s [T 201
' L — &
N O I —-——

FIGURE 1. ORGANIZATION OF 2501's INTO LARGER'MEMORY

DATA REGISTER ADDRESS REGISTER
DATA BITS BITS
1-12 1-8 9.12
h 12 h2 Al A2| Ag Ag| Ag| A A2
!
— L] 4 81T DECODE
G| G %
——O08
w 4096 x 12 ——O 84
U] MEMORY L o=
-2 | BITLINE
192 2501's —7—O82 | outruts
T REQUIRED ]
; 0%
——— B
RW O - 12

FIGURE 2. ORGANIZATION OF 4096 WORD BY 12-BIT MEMORY
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SILICON GATE MOS 2501

2501"

e < X <
> > > >

< < < <
> > 2> 2

a. Combination of wire-ORing and logic-ORing of 2601’s

e BIT
] % BIT OUT ouT
—] 8816 O

1] 2 4l s 78] ool njiz]uajua]s]e
%
8816
@,
!
] 8815

b. Logic-ORing of 2501's

FIGURE 3. BIT LINE ORGANIZATIONS TO MINIMIZE CAPACITIVE LOAD—4096 WORDS

PACKAGE MAXIMUM POWER DISSIPATION

PACKAGE INFORMATION

MAXIMUM POWER DISSIPATION (mW)

‘ 1000

200

0 10 20 30 40 50

AMBIENT TEMPERATURE (°C)

60 70

B PACKAGE

LEADNO 1

ﬁﬁﬁﬁﬁﬁﬁﬂ

I
|

PAYAVAVAVAVAYINI

@

.25216.40)
245 {6.22)

044 (1.12)
NOTES:

2.29)

2. BODY MATERIAL: SILICONE MOLDED.
[3] TOLERANCES NON CUMULATIVE.
{a) SIGNETICS SYMBOL DENOTES LEAD NO. 1.

285 __(19.18) 310 (7.87)
745 {18.92) ~ 290 (730 T T
8]
125 {3.18) _t
115 (292} .068 (1.73)
] 7 (145)
t 13 (‘343)
035 (0.89) 725 (3,051 015 (0.38) -]
15 (0.38) ) 010 0.25)
| <-.03070.76) 375(9.53)
052 (1320 (2.79) .020 {0.517) 325 (8.26)

1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

I5] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.

7. THERMAL RESISTANCE: © Ja=.16'C/mW, ® Jc = .08°C/mW.

8.  ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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1024 BIT CAPACITY MULTIPLEXED

2502

DYNAMIC SHIFT REGISTERS

DESCRIPTION

These Signetics 2500 Series 1024-bit multiplexed dynamic
shift registers consist of enhancement mode P-channel MOS
devices integrated on a single monolithic chip. Due to on-

chip multiplexing, the data rate is twice the clock rate.

FEATURES

e 10 MHz TYPICAL DATA RATE

e THREE CONFIGURATIONS—QUAD 256, DUAL 512,
SINGLE 1024

e LOW POWER DISSIPATION—40 uW/bit at 1 MHz
DATA RATE

® LOW CLOCK CAPACITANCE—140 pF

® TTL, DTL COMPATIBLE

® STANDARD PACKAGES - 8 LEAD TO-99, 8-PIN
AND 16-PIN SILICONE DUAL IN-LINE PACKAGE

® SIGNETICS P-MOS SILICON GATE PROCESS
AND SILICONE PACKAGING TECHNOLOGIES

APPLICATIONS

LOW COST SEQUENTIAL ACCESS MEMORIES
LOW COST BUFFER MEMORIES

CRT REFRESH MEMORIES

DELAY LINE MEMORY REPLACEMENT

PROCESS TECHNOLOGY

Use of low threshold silicon gate technology allows high
speed ( 10 MHz typical ) while reducing power dissipation
and clock input capacitance dramatically as compared to
conventional technologies.

The use of low voltage circuitry minimizes power dissi-
pation and facilitates interfacing with bipolar integrated
circuits.

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, and the deposited dielectric mate-
rial over the silicon gate-oxide-substrate structure provides
an ion barrier. In addition, Signetics proprietary surface
passivation and silicone packaging techniques result in an
MOS circuit with inherent high reliability and demonstrat-
ing superior moisture resistance, mechanical shock and ionic
contamination barriers.

- 2503
2304

SILICON GATE MOS 2500 SERIES

BIPOLAR COMPATIBILITY'

The data inputs of these registers can be driven directly by
standard bipolar integrated (TTL, DTL, etc.) or by MOS
circuits. The bare drain output stage provides driving capa-
bility for both MOS and bipolar integrated circuits {one
standard TTL load).

PIN CONFIGURATIONS (Top View)

° e
[ [ 11 1. OUT1 16. IN4
[ all 2. NC 15. NC
3. IN1 14. OUT 4
] s 4. P1 13. NC
25028 5.V 12, V
s[] [ 6. OUT2 - 11, ¢>2D
7. NC 10. IN3
°0 1 8. IN2 9. OUT3
1[C ]
s [] [ o
1Je
2 2503V
30 1. OUT 1 5 ouT2
4[] 2. IN1 6. IN 2
3. ¢ 7. 92
1, OUT, 8 4. Vee 8 Vpp
2. INy 7
3. &, 6,
4. Vpp 5
e s
2[] 17
2504V
3] e 9 1. NC 5. OUT
4[ 35 2, IN 6. NC
Q 25047A e 3. 1 7. 92
1. OUT 8. Ve 4. Vgc 8 Vpp
2. ¢, 7. NC
3. NC 6. ¢,
4. Vpp 5. IN
PART IDENTIFICATION TABLE
TYPE FUNCTION PACKAGE
2502B Quad 256-bit 16-Pin DIP
2503TA Dual 512-bit TO-99
2503V Dual 512-bit 8-Pin DIP
2504TA Single 1024-bit TO-99
2504V Single 1024-bit 8-Pin DIP
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SILICON GATE MOS 2502, 2503, 2504

MAXIMUM SIGNETICS GUARANTEED RATINGS(1)

Operating Ambient Temperature!2) 0°Cto +70°C
Storage Temperature -65°C to + 150°C
Power Dissipation{2) at Ta= 70°C
TAland V Package 5356mwW
B Package 640mW

Data and Clock Input Voltages

and Supply Voitages with
respect to Ve (3) +0.3V to -20V

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 at any
other condition 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 temperatureband
a thermal resistance of 150°C/W (TA and V package)or 126° C/W
(B!package).,

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

specified.

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

changes and improvements.

'POWER DISSIPATION VERSUS DATA RATE

T, 5%
$1=35

“-as:
Vo=_11v

TYMCAL @

POWER DISSIPATION (mwW)

0
001

01 1 1 w0 100

DATA RATE (MHz)

7. Typical values at +25°C and nominal supply voltages.
8. VCC tolerance is £5%. Any variation in actual VCC will be
tracked directly by V“_. VIH and VOH which are stated for
a VCCV of exactly 5 volts.
DC CHARACTERISTICS
Ta =0°C to +70°C; Vpp = -5V #6%; Ve = +5V(8) unless otherwise noted. (See Notes 4,5,6,7).
SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
I Input Load Current 10 | 500 nA ViN=Vecto Vpp, Ta=25°C
: V¢‘| = V¢2 =-10V
Lo Output Leakage Current 10 1000 nA o
Voyt =00V, Tpo=25C
e Clock Leakage Current 10 | 1000 | nA ViLc= —10V , Tp=25C
Outputs at logic “0", 4 MHz data
15 25 A rate,§1 = ¢2 = 86ns continuous
| Power S ly Current m
Db HPeY operation, V| ¢ = —12V
Ta=25°C
ViL Input ““Low"” Voltage 1.06 \Y
VIH Input ““High”” Voltage 3.2 5.3 \'
,VI,HC Clock Input ““High’’ Voltage 4.0 5.3 \
ViLe Clock Input “Low" Voltage -10 -12 \




SILICON GATE MOS 2502, 2503, 2504

AC CHARACTERISTICS
Ta= 25°C, Vpp = -5V #5%; Vo =+5V (8) ; ViLc= —11V, (See notes 4, 5,6, 7).
SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
Frequency Clock Rep Rate 0.0005 4 MHz
Frequency Data Rep Rate 0.001 8 MHz
¢ pw Clock Puise Width 85 ns
¢d Clock Pulse Delay 10 ns
t. b Clock Pulse Transition 10 1000 ns
tyy Data Write Time (Setup) 50 ns
tbo Data in Overlap 10 ns
t+ Data Out 20 ns
Cin Input Capacitance 2.5 5 pF @ 1 MHz 25 mV p-p
Cour QOutput Capacitance 2.5 5 pF @ 1 MHz 25 mV p-p
co Clock Capacitance 130 150 pF @ 1 MHz 25 mV p-p
VoL Output ““Low’’ Voltage -0.3° \% R =3k, depends on Ry and TTL Gate
Output “High’’ Voltage -
VoH1i Driving MOS 3.6 4.0 \" Ry =5.6k
Qutput ‘“High’’ Voltage _
VoH2 Driving TTL 3.0 3.5 v Ry =3k

MULTIPLEXED 4-BIT MOS SHIFT REGISTER

BIT TIMES i BIT1 1BIT2) BIT3

I} 1
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[

|

] 1 [} 1 H

1 1 1 1 ¢

1 q 1 L 1

' T [l

; N L

A T

w o ! ! : : ! i ‘

DATAIN Damin | ORI O in e 1 ! ' ' ' ! \ i

1 2 3 a H i ] 1 1} ' 1 |

}

i v ' Voo Gt N o
: ' [ : [ ] : 1 : :

1
oataour | : I P -0 [ S R R N
T " Il ! T 4t T T T T T
! H H LRI H ' H i ' 1
Figure 1

Figure 1 is a simplified illustration of the timing of a 4-bit multiplexed register showing input output relationships with
respect to the clock. If data enters the register at ¢1 time, it exits at ¢‘l time, (beginning on ¢1 ‘s negative going edge and
ending on the succeeding $2’s negative going edge).

CONDITIONS OF TEST "APPLICATIONS INFORMATION
Input rise and fall times: 10nsec. Output load is 1 TTL gate.
TIMING DIAGRAM DTL/TTL/MOS INTERFACES
| ®et1 | er2 | | eirn | eirNetree | eirwez 4256 81T REGISTER
1 BT | enz VO
l vee Vee
| N soxt- - DTL/TTL OTLTTL
1 74
$1owam 4—‘—0"’: LoCK RATE—smd o3 wemy OUTFUT ¥ & o
! H i O INPUT ¢
1 1
::focx “' : ,—i +_
| ‘ o - R T
. : !: 20%- : o— INPUT 2
:‘:oo | l‘.":‘_ (°2pw|DATA RATE!
—_ (S R N, L O—-ﬂ 26017 ouTPUT 3 D)__o
DATAIN J . 1, O— INPUT 3
INBIT1 INBIT2 &—_—1:-1:'__-- ov ] I i r
- ety 0—1 menT ‘wwr
_________________ I v o-q:D oo, REGISTER D"’ —
DATA OUT
1 SvmiT” oures oV == = L LUl L]
%g 3 g I
] ]| x
*ty and ty o same for ¢2 Yoo
**N=256 for 2502, N = 512 for = #«0 20 »5\{5 = )
2503, N = 1024 for 2504 NOTE: When interfacing MOS to MOS output resistors should be 4.7K min,
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SILICON GATE MOS 2502, 2503, 2504

POWER DISSIPATION/BIT POWER DISSIPATION/BIT
VERSUS SUPPLY VOLTAGE VERSUS CLOCK AMPLITUDE
10 10
‘o8 08
E 06 E 06
: =T
i - 2 T
g 0.4 / £ o6 //
§ -7 : T
0.2 e~ - 0.2
00 0
7 8 9 10 " 12 13 8 10 12 14 16 18 20 2
Ve~ Vpp! (VOLTS) CLOCK AMPLITUDE (VOLTS pp)
POWER DISSIPATION/BIT MAX|‘|V|U|V| ALLOWABLE POWER DISSIPATION
VERSUS TEMPERATURE VERSUS AMBIENT TEMPERATURE
0 1000
g
E
i
08 E 800 -
E B
s 4
E 06 % 600 \ E
3 w
2 S
& oe ~=] 3 400
3
0.2 2
W 200
3
H
° 0
0 10 B i “ © 60 * 0 10 20 30 40 50 60 70
TEMPERATURE (°C) TEMPERATURE {°C)
CLOCK AMPLITUDE V,, MINIMUM OPERATING DATA RATE
VERSUS MAXIMUM DATA RATE VERSUS TEMPERATURE
16 10K —
n»\“&
" K y

< *"V

DATA RATE {Hz)

MAXIMUM DATA RATE (MHz)
=
3

0.1
13 1“ 15 16 7 1’ 1] 10 20 30 L 50 80 n

CLOCK AMPLITUDE (VOLTS p--p} TEMPERATURE (°C)

NOTE:
Conditions forT ypical Curves; VCC =+6V,Vpp= ~5V,¢1 PW and¢2pw=85ns, V¢ =11V, Tp=25 C’C, fDATA=10MHz unless otherwise noted.

42



SILICON GATE MOS 2502, 2503, 2504

WRITE/RECIRCULATE LOGIC

4BIT,2- INPUT DIGITAL

MULTIPLEXER

i i
1 [}
« - o - - " “
- e - w
< ~ Q9
:z 3 3 3 A ¢ 1l I 5!
o o) ) ? . i 5.
H 18 =3
@ 1> (-2
] 1 1
B [ |
g i !
P pmem R it T - = " |
ey m" 4 3
ﬁ_L ' < ]
<k ' 1
~ G-“ i I
wwm“n ! i
-3 F J W I vl ) Rupsvapavay B Ao BN - “
]
]
’ ] |
AAA, 1
VWA H
AN m
A >
VWA 03 “
M 1
1
Q
............ 7 7 e !
5E | ! _
g | -] — !
mm“ > )
‘n— " “
! 1 "
8! 1
> ¢ ]
- ]
4}1’1
3
hd 4}1}4
0—4
AA
VWA
AAA
VWA

——————— - ——

;@L%

o s |
Vee. !
1

| L
' A
]
]
; ]
'
1
1
— 1
1
1
|
I
|
1
1
a 1
T
1

4 | i
1
' !
l 1
1
1
! 1
1
1
1
1
i
1
i
1
|
1
1
82341
[N S |
it S ettt B

| SRy SR
H
| N

APPLICATIONS (Cont'd)

1
I
JEVU RO SR NV o |
| | 2 T
L R ettt L - A gy H ||||||||||||||||||| Cl
o o (e} (o) o} m m1. m
« <« - ~ - - D w >
H gz z z z ES I
3 8 53 Q
£ [ 72]
: =
2
Q
«
(&)

256 on 2502 schematic for second, third and fourth registers same as above.

N = 1024 on 2504
2. N =512 on 2503 schematic for second register same as above.

NOTES:
3. N

1.




SILICON GATE MOS 2502, 2503, 2504

PACKAGE INFORMATION

B PACKAGE

LEAD NO. 1

ﬁﬁﬁﬁﬁr’ﬁﬁﬂ

2521840
245 (6.22)
.155 _ (19.18) 310(7.87)
745 (1892 o7 T
B
! t
1125 (3.18) _r
115 (2.92) 068 (1.73)
[} + 7 (1.45)
. ’
.035 {0.89) 750 (3 05} 1015 (0 38) -\
015 (0.38) 20308 .010 (0.25)
021 (053) &0 0. 76) 375 (9.53)
052 (1.32) __ | 015 (0.38) ('2 90 320 (0511 325 (8.26)
043 (1.12) 2729
NOTES:
1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.
2. BODY MATERIAL: SILICONE MOLDED.
@ TOLERANCES NON CUMULATIVE.
u] SIGNETICS SYMBOL DENOTES LEAD NO. 1.
[5]] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
7. THERMAL RESISTANCE: © Ja=.16"C/mW, © Jc = .08°C/mW.
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
‘ .325 (8.26)
‘ 3151800 P1A.
030 {0.76)
185 {4.70} s
165 (4.19) LEAD NO. 1 [4]
562 (14.28] —t‘ " En
500 (12.70) . S
045 11.14) 252 (6.40}
L D D [:] U U\ 1018 (B36) INSULATOR C 245 (6.22)
\ .019(048)
016 (041) O1A-
8 LEADS —_—
.370(9.40 ‘\J’l LUJ lUJ
™~ 73859 02) O'A T 375 19.53) .310 (7.87)
365 0.27) 280730
085 (2.16)
e % — R
165 4.19 |
—_- 45702 TYP 165 (3.9 —_—
! L B B
210(5.33) T
ity ) Lo f
X 120 (3.05) o6 015 (038) __p\\=—
| + 0.51) 2010 (0.25)
H 520132 028
044 (1.12) EI_.<_ 375 (059)
110 (2.79) | e 325 (8261 -
1090 (2.291 045 (1.
\ 040 {1.02) 1025 (0.64)
034 10.86) / 029 (0.74)
028 (0.71)

NOTES:
1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

LID MATERIAL: NICKEL, WELD SEAL.

arwN

BODY MATERIAL: EYELET, KOVAR OR EQUIVALENT, GOLD PLATED, GLASS BODY.

THERMAL RESISTANCE FROM JUNCTION TO CASE, & Ja = .150 C/mW, & Jc = .0256 C/mW.
ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

NOTES:

1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

2. BODY MATERIAL: SILICONE MOLDED.

3.] TOLERANCES NON CUMULATIVE,

{4.] SIGNETICS SYMBOL DENOTES LEAD NO. 1.

@ LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.

7. THERMAL RESISTANCE: © Ja=.16 C/mW, &) Jc = .08 C/mW.

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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912 AND 1024 BIT RECIRCULATING

2309

DYNAMIC SHIFT REGISTERS

DESCRIPTION

" These Signetics 2500 Series 512 and 1024 bit recirculating
dynamic shift registers consist of enhancement mode
P-channel MOS devices integrated on a single monolithic
chip. Internal recirculation logic plus write and read
controls, together with two chip select controls are included
on the chip.

FEATURES

e HIGH FREQUENCY OPERATION-3MHz TYPICAL
CLOCK RATE

o SINGLE 512, SINGLE 1024
e TTL,DTL COMPATIBLE

® 2-CHIP SELECT CONTROLS FOR XY MATRIX
SELECTION
e WRITEAND READ CONTROLS INCLUDED

® LOW POWER DISSIPATION—150uW/bit at 1 MHz

® LOW CLOCK CAPACITANCE—80pF for 512, 160pF
for 1024 Bits

e +5, .5V POWER SUPPLIES

e STANDARD PACKAGE-10 LEAD TO-100

® SIGNETICS P-MOS SILICON GATE PROCESS
TECHNOLOGY

APPLICATIONS

FAST ACCESS SWAPPING MEMORY SYSTEMS
LOW COST SEQUENTIAL ACCESS MEMORIES
LOW COST BUFFER MEMORIES

CRT REFRESH MEMORIES

DELAY LINE MEMORY REPLACEMENT
DRUM MEMORY REPLACEMENT

PROCESS TECHNOLOGY

Use of low threshold siticon gate technology allows high
speed (3MHz typical) while reducing power dissipation and
clock input capacitance dramatically as compared to other
technologies. The use of low voltage circuitry minimizes
power dissipation and facilitates interfacing with bipolar
integrated circuits.

BIPOLAR COMPATIBILITY

The signal inputs of these registers can be driven directly by
standard bipolar integrated (TTL, DTL, etc.) or by MOS
circuits. The bare drain output stage provides driving
capability for both MOS and bipolar integrated circuits
{one standard TTL {oad).

2512

SILICON GATE MOS 2500 SERIES

PIN CONFIGURATION (Top View)

K PACKAGE

1. Select 1

2. Write,

3. input

4. q>1 QOutput Clock

5. Vee

6. ¢, Input Clock
7. Output
8. Read
9. Select 2
10. VDD

BLOCK DIAGRAM

N BITS OUTPUT

INPUT §
O—

$a ®4

WRITE READ
(wh) (R}

st $2

NOTES:

N =512 0r 1024 '0' = OV, ‘1’ = +5V.
When S1 or S2 is ‘0’ Data Recirculates
When S1 and S2 are ‘1’ see truth table

TRUTH TABLE

WRITE READ FUNCTION

0 0 Recirculate, Output is ‘0’

0 1 Recirculate, Output is Data
1 0 Write Mode, Output is ‘0’
1 1

Read/Write, Output is Data

PART IDENTIFICATION TABLE

PART NO. | BIT LENGTH PACKAGE
2505K 512 10 pin TO - 100
2612K 1024 10 pin TO - 100

MAXIMUM GUARANTEED RATINGS (1)

Operating Ambient Temperature {2) ~0°Cto +70°C

Storage Temperature

Power Dissipation (2) 535mW@TA>70°C
Data and Clock Input Voltages

and Supply Voltages with

respect to Ve +0.3Vto -20V

65°C to +150°C



SILICON GATE MOS 2505, 2512

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 at any
other condition above those indicated in the operational 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 150°C/W junction to ambient.

3. All inputs are protected against static charge.

4. See ‘‘Minimum Operating Frequency’’ graph for low limits on
data rep. rate.

10.

Parameters are valid over operating temperature range unless
otherwise specified.

Al 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.

Vcc tolerance is +5%. Any variation in actual VCC will be
tracked directly by VIL* VIH and VOH which are stated for
a VCC of exactly 5 volts.

\70L is a function of the input characteristics of the driven
TTL/DTL gate Ig| and Vo amp and the value of the pull-
down resistor (R ).

DC CHARACTERISTICS TA=0"Cto +70° C;Vgee= 15V (9) ; Vpp = —5V £5% unless otherwise noted.

SYMBOL TEST . MIN TYP MAX UNIT CONDITIONS
L Input Load Current 10 500 nA VN =858V T, =25°C
|LO Output Leakage Current 10 1000 nA x 1 =\i 2 =-1.2\1/‘, ) 25\{%0 = -5V;

ouT ~-5.8V: Tao™
Lc Clock Leakage Current 10 1000 nA ViLg =12Vi T, = 25°C
'DD Power Supply Current: 2505 15 25 mA Continuous Operation;
@ pW = 150nS, 1MHz
2512 25 35 mA VILC_=“12_V Ty =25°C
Vpp = -55V
V|L Input ““Low’’ Volitage 5.0 1.056 v
VlH Input ‘"High’’" Voltage 3.2 5.3 \V;
VILC Clock Input “"Low’’ Voltage -12.0 -10.0 Vv
VIHC Clock Input “High’’ Voitage 4.0 5.3 \%

TIMING DIAGRAM

4-BIT RECIRCULATING SHIFT REGISTER

| \

INPUT +5
CLOCK o, -1oll || || || ll ll LI || |||| Il ||||

% BIT 1 { BIT2 % BIT3 % BITA I| BITS | BITE | BIT? % BITS { BITY % mno%anu { sunz1| siri3 NOTE 1: (WRITE cycle)

The positive and negative going

controls are coincident with the
| negative going edge of the input

eSS+ W a1 s 1 o s s I 1 s 1 6 e s 1 s Iy 0 A O M
CLOCKe;  _q0 l ‘

clock (d2). The *‘Read’’ control
may be either *“1’' or 0",

NOTE 2: (RECIRCULATE cycle)

+6V 1 DATA  DATA 1. ‘
DATA IN [oaTA Imz w3 [DATA |
o N1 N4

0 o

DATAOUT +5V
0.

DATA

DATA

ouT 2 ourgl DATA | be either “*1°" or ‘0"

Data recirculates if one or more
of the following control lines are

DATA “0’’; S1, S2 and W . Read may

WRITE +5V

ouT1

ouT4
NOTE 3: (READ cycle)

The positive going edge of the

l

SELECT 1 +5V
AND SELECT 2 0—!

‘“Read’”, “S1'’, ''S2’' controls are
coincident with the negative edge

|
l
o—I 1
|
|

READ sV ’

of the output clock (d9). The
negative going edge of R, S1, S2
is coincident with the negative

_‘r'_'_.______

NOTE NOTE 2:
WRITE CYCLE RECIRCULATE CYCLE

|
-
|
-
|

NOTE 3:
READ CYCLE

going edge of either clock puise
succeeding the last desired data
output bit. W may be either
1 or 0.

f

Figure 1

Figure 1 is a simplified illustration of the timing of a 4-bit recirculating shift register showing the 3 basic modes of operation.
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SILICON GATE MOS 2505, 2512

CONDITIONS OF TEST
Input rise and fall times: 10 nsec Output load is 1 TTL gate

TIMING DIAGRAM

7
epmeurciock | J \ ’
-10 T T 90%
' 1
010w — :a-—-—-lb—-'n s F"’
o 1 1 1 P
¥ 1 ] ° 0%
#,0UTPUT CLOCK | H ]
-10 ‘ow —i——rﬁz : $0% : 1 0% 0%
[} o 1
! Hy I Yopw LOCK REP RATE E !
' i
r ]

]
}
[}
|
K
[ T
—frme—ee -‘-'-_-P-——F"
[}
L]
]
I
L -
r“'
]
]

{c
] r ) e }
'“;"’I -— -’ﬂ‘— o tat ] b - |<—|,-
SELECT 1 : .
SELECT 2 . H !
° St | '
Rt :‘— -.: R~
%
READ o — / \

NOTE:
1. N=512 for 2505, N=1024 for 2512 _
2. Note that the Readinput is AND’ed with ‘¢1; therefore this function is not valid until ¢1 occurs,

AC CHARACTERISTICS Tp=+26°C Voo=+6V (9) ; Vpp=—5V £56%; V| c=-11V

SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
Frequency | Clock Data Rep Rate .0005 3 25 MHz W=R=V¢e
(Note 4)

thpw Clock Pulse Width 180 nsec
tod Clock Pulse Delay 10 nsec
totf Clock Pulse Transition 1 | wsec
tpw Data Write (Setup) Time 150 nsec
tpH Data to Clock Hold Time 10 nsec
ta+:ta— Clock to Data Out Delay 100 nsec
tR-tCS- Clock to ““Read” or 0 nsec
tw - “Chip Select”” or ""Write”

Timing
tR-, tCS+ Clock to “Read"” or 0 nsec
tw + “Chip Select’’ or "Write"

Timing

[ Cin Input Capacitance 5 pF 1 MHz; Vi=Vce: VAC=25mVp.p
Cout Output Capacitance 5 pF 1 MHz; Vo=V¢g; VAC= 25mVp.p
Co Clock Capacitance
2505 50 pF 1 MHz; V =VCC;VAC= 25mV p-p
2512 100 pF
VoL Output “Low” Voltage -1.0 Vv Ry =3.0K; 1 TTL Load
(I = 1.6mA) Note 10

VOHI Output “High” Voltage 24 3.5 \ Ry =3.0K;1TTL Load

Driving 1 TTL Load (1 = 100uA)
VoH2 Output “High" Voltage 3.6 40 \Y RL =5.6K;CL=10pF

Driving MOS
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SILICON GATE MOS 2505, 2512

CHARACTERISTICS CURVES

POWER DISSIPATION/BIT ' POWER DISSIPATION/BIT
VERSUS SUPPLY VOLTAGE VERSUS CLOCK RATE
800 1000
- J//
- 6w /
§ =
: £ /
g g w0 A
: : woo/ e
: g /
< 2505 T
] d e 1
e /4 g /
£ // H /
£ 20 S
= o
0 .01 /
2 3 4 5 6 ) -8 001 ot K} 1 10 100
SUPPLY VOLTAGE (Vcc—Vpp) (VOLTS) CLOCK RATE (MHz)
MAXIMUM CLOCK RATE POWER DISSIPATION/BIT
VERSUS CLOCK AMPLITUDE VERSUS TEMPERATURE
? 500
N 400
x z I~
,_§, « g \ 212
T . i o -
- a
5 £
: 8
3 100
2 [
13 14 15 16 17 8 o 10 20 30 © 50 80 70
CLOCK AMPLITUDE (Vg {VOLTS) TEMPERATURE (°C)
MAXIMUM PACKAGE POWER DISSIPATION MINIMUM OPERATING
VERSUS TEMPERATURE CLOCK FREQUENCY
1000 10,000 /
. €0
900 ~ ﬁ&
s 800 e u
£ -
E o L 3 V/
g N ] ]
% 600 \ é 100
2 N g v
& 400 2 10 v
5 H
%3 300 g /
z g ) 1
g 200 1 /
100
o 0.1
0 10 20 30 40 50 - [ 10 20 0 40 50 60 70
TEMPERATURE ( C) TEMPERATURE ( C)
NOTE:
Conditions for Typical Curves = Vc=+5V, Vpn=—5V, Clock Duty Cycle=35°C, ) =2.6MHz, V4, =16V, $pyy =180ns, T5=25°C
unless otherwise noted




SILICON GATE MOS 2505, 2512

APPLICATIONS DATA

TTL/DTL/MOS INTERFACES

+sV
Ve s 5
TTLDTL Vee Vee :
o— e, 0——|’ cs,
. Ncs, Vee
O— Hes, TTLDTL
3N ourlz N ouTh—e OUT,
(RECIRCULATING (USED AS AN D
SHIFT REGISTER) NBIT SHIFT
fo { p L] LI, ) n REGISTER)
2512 2505
2512
NEEE . l i
#1 Vpp %2 5 6K #1 Voo @2 3K
l O Fvs—‘ 7 110 5
+5V +5V
U v Q O (o] U -10v
sV
MATRIX CHIP SELECT LOGIC
[ X DECODER  $250 + 8890's I
READ
[ ! 1 )
$2 $2 ) Sz
b reaos, |9 | reaos, |4 b weapsy, |4 b nea0s, |4
w w w w
[ . e d
[ T Y ! !
S2 S2 E] S <
9| reaos, |4 9 READ Sy |4 ¢ reaos, |« p—{ ReaDs, |—o¢ §
w w w w «
I T T )\ 8
o 8
1 1 1 >
$2 S2 S2 S2
| ReaDs, |4 b1 ReAD S, |4 b reans, }4 b nreap s, |4
w w w w
1 . d d
L T ! T [
S2 S2 L S2 L S2
‘- ReaD §; L] rean sy READ Sy = READ §; |
W W w w
| l i ) v
NOTES: ]
1. Outputs common for each plane 4. All ¢2's common
2. All inputs common for each plane 5. AH VCC common .
3. All $1's common 6. All Vpn common
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SILICON GATE MOS 2505, 2512

CIRCUIT SCHEMATIC

| ar3 |

o R A - -

)

READ (8 O—rof
Vec. PINS
Voo:#iN 10
4: PING
o PING

NOTE: N =512 for 2505
N = 1024 for 2512

PACKAGE INFORMATION

K PACKAGE

325 8.26)
I~ 3% G 0. 1

030 (0.76)
.020 (051
.255 (6.48)
.235 (5.97)
.045 (1.14)
\ L_ 015 (0.38) INSULATOR

T I |T
sl UUTUTT

019 (0.48)

016 (047 D1A
10 LEADS

.240(6.10) 1160 {4.06)
720(5.59) O'A- 120 {3.08)

I

N
N
2N 040 uoz;
R " 3]
N / O
A
. 034 (0.86) ~
o0 S

NOTES:

LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT.

LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THiS ZONE.

THERMAL RESISTANCE: © Ja = .060°C/mW, © Jc = .015°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. {MILLIMETERS)
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DUAL 100-BIT DYNAMIC
SHIFT REGISTER

- 2506

DESCRIPTION

These Signetics 2500 Series dual 100-Bit dynamic shift
registers consist of enhancement mode P-channel MOS
devices integrated on asingle monolithic chip. They use two
clock phases.

FEATURES

o HIGH FREQUENCY OPERATION

4 MHz TYPICAL CLOCK RATE

TTL, DTL COMPATIBLE

LOW POWER DISSIPATION — 400 uW/BIT AT 1 MHz

LOW CLOCK CAPACITANCE 40pF MAXIMUM

LOW OUTPUT IMPEDANCE — 300 OHMS TYPICAL

BARE DRAIN AND MOS RESISTOR VERSIONS

AVAILABLE

e STANDARD PACKAGES — 8 LEAD TO-5 AND 8
LEAD SILICONE DiP

® SIGNETICS P-MOS SILICON GATE AND SILICONE
PACKAGING TECHNOLOGIES

APPLICATIONS

LOW COST SEQUENTIAL ACCESS MEMORIES
LOW COST BUFFER MEMORIES

PROCESS TECHNOLOGY

Use of the low threshold silicon gate technology allows high
speed (3 MHz guaranteed), while reducing power dissipation
by a factor of 2 and reducing clock input capacitance
dramatically as compared to conventional MOS technologies.

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, and the deposited dielectric
material over the silicon gate-oxide-substrate structure pro-
vides an ion barrier. In addition, Signetics proprietary sur-
face passivation and silicone packaging techniques result in
an MOS circuit with inherent high reliability, demonstrating
superior moisture resistance, mechanical shock and ionic
contamination barriers. For further information reference
Signetics - “‘Silicone Package Qualification Report”.

2507
2517

SILICON GATE MOS 2500 SERIES

BIPOLAR COMPATIBILITY

The dual 100 bit device can be driven directly by standard
bipolar integrated circuits (TTL, DTL, etc.) or by MOS
circuits. The design of the output stage provides driving
capability for MOS or bipolar IC’s.

It is available in bare drain configuration or with internal
pull down resistor values of 7.5k or 20k to provide easier

interfacing with other MOS circuitry.

PIN CONFIGURATIONS (TOP VIEW)

T PACKAGE V PACKAGE
[ ]
8 0e | Js
? ] |
" 2] 17
s e
4[] s
1. Output Clock (¢ ,)
1. Input1 o P 2 ¢4
2. Output 1 § utpu;
3. Input Clock (¢2) - Input
4, Vv
4. VCC DD
5. Output Clock (d1) 5. Input 1
6. Output 2 6. Output 1
7. Input 2 7. Input Clock (¢2)
8. Vpp 8 Ve

BLOCK DIAGRAM

PART IDENTIFICATION TABLE

PART NO. OUTPUT PACKAGE
2506 T Bare Drain 8 Pin TO-5
2506 V Bare Drain 8 Pin DIP
2507 T 7.5k Pull Down | 8 Pin TO-5
2507V 7.5k Puil Down | 8Pin DIP
2517 T 20k  Pull Down 8 Pin TO-5
2517V 20k Pull Down 8 Pin DIP
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SILICON GATE MOS 2506, 2507, 2517

MAXIMUM GUARANTEED RATINGS (1)

0°c + 70°C
-65°C + 150°C

Operating Ambient

Storage Temperature

Power Dissipation (Note 2) @ Tp=70°C
T Package 535mwW
V Package 455mW

Clock Input Voltages with respect to Vec(3) +0.3 to -20V

Supply and Data Input Voltages with

respect to Vc(3) +0.3 to -12V

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 at any
other condition above those indicated in the operational 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 150°C/W (T package) or 175° C/W (V
package).

3. All inputs are protected against static charge.

4. Parameters are valid over operating temperature range uniess
otherwise specified.

5. 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 +26°C and nominal supply voltages.

8. VCC tolerance is £5%. Any variation in actual VCC will be
tracked directly by V“_. VIH and VOH which are stated for
a VCC of exactly 5 volts.

9. VOL (tor this bare drain device) is a function only of the driven
gate characteristics together with the external puli-down resistor.
(Rpp).

10. See Figure 2 for definitions.

11.: Logic Convention: Data Lines - Positive; Clocks - Negative.

DC CHARACTERISTICS
Ta= 0°C to +70°C; Vpp = -5V #5%; Vo = +5 (8); unless otherwise noted(Notes: 4,5,6,7).
SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS
T input Load Current 10 500 nA +5V ON OUT 1, 61,62, Ve,
{Input 1) IN2,0UT2,IN1= —~5.5V,
Vpp =—-4.5V, T =26°C
u Input Load Current 10 500 nA +6V ON OUT 2, 41,42, Ve,
(Input 2) IN1,0UT1,IN2=-55V,
Vpp =—4.6V, Tp =25°C
Lo Output Leakage Current 10 1000 nA +5V ONIN1,Vge, OUT 2, é2,
(OUT 1) (Notes 9 & 10) IN2,Vpp.OUT 1= 5,5V
1 =—18V, TA = 25°C(2506 Only)
Lo Output Leakage Current 10 1000 nA +5V ON IN 1,0UT 1, Vce, 62,
(OUT 2) (Notes 9 & 10) IN2,Vpp, OUT 2= 5.5V,
¢=—10V, Ta = 25°C (2506 Only)
e Clock Leakage Current 10 1000 nA Vé1 =-12V,Vpp = -4.5V
(41) All other pins +5V,
Tp=25°C
e Clock Leakage Current 10 1000 nA Vd2=-12V,Vpp =—-4.5V
(62) All other pins +5V
Ta =25°C
ViL Input “Low’’ Voltage _5 1.05 v
(Note 11) )
ViH Input “’High”* Voltage 3.2 5.3 v
(Note 11) '
CIN Input Capacitance 25 5 pF VIN =Vce. 1 MHz,
{Inputs 1 & 2) 25 mV p-p
Ce Clock Input Capacitance 25 40 pF Vg=Vce . 1 MHz,
(61,42) 25mV p-p
ViHe Clock Input “High* Voltage 4 5.3 v
ViLe Clock Input “Low’’ Voltage -12 —-10 v
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SILICON GATE MOS 2506, 2507, 2517

CONDITIONS OF TEST

Data amplitude +1.05 to +3.2 Input rise and fall times: 10 nsec. Output load is 1 TTL gate.

TIMING DIAGRAM

INPUT
PHASE | |

PHASE | }—Jl

FREQ.

| [}
‘DATA /
out

AC CHARACTERISTICS
Ta=25°C;Vpp = -5V #6%; Voo = +5V (8) ; V| ¢ =—11V

SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
Frequency Clock Rep Rate .0006 4 3 MHz
¢ IPW Clock Pulse Width ¢ 1 150 nsec @ 3MHz.
¢ 2PW Clock Puise Width ¢ 2 100 nsec @ 3MHz.
od Clock Pulse Delay 10 nsec @ 3MHz
i, tf Clock Pulse Transition 10 1000 nsec
tw Data Write Time (Set-Up) 75
tpo Data In Overlap 10 Yp2 = trg1 = 10nS
ta+ Clock to Data Out 90 150 V¢ =Vce - 16V, DATA OUT =+2.6V
Output “High”” Voltage RiNT = 7.5k nom., C = 10pF, 2507
VoH1 34 | 40 Y%
driving MOS (Note 11) Only, RynT = 20k nom. 2517 only
Output “High" Volfage R =3.3k, Vpp = -5V
VoH2 30 |35 %
driving TTL (Note 11) 2506 only
Power Supply Current Outputs @ logic “0"" or 1] 3MHz,
DD 12 26 mA
(Vpp! ¢ 1= 150ns, ¢ o= 100ns
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SILICON GATE MOS 2506, 2507, 2517

CHARACTERISTIC CURVES
POWER DISSIPATION PER TYPICAL CLOCK FREQUENCY
BIT VERSUS FREQUENCY VERSUS CLOCK AMPLITUDE
1000 7

320 / 2°C
L :
/

- yd
L

P
; // P

70°C

CLOCK FREQUENCY (MHz)
w
\\ N

POWER DISSIPATION PER BIT (uW)
g

32
2
1 13 4 15 6 17 18 19
01 032 10 32 10 32
CLOCK FREQUENCY (Mg} CLOCK AMPLITUDE {V)
POWER DISSIPATION BIT MINIMUM OPERATING
VERSUS TEMPERATURE CLOCK RATE
800 10K
L
"y "
700 » " G\;N‘"‘“‘
= (O -
; \\V%"%v v ) /ﬂ — ]
& S~ O ]
§ 600 ~ S g 100
§ \ Vee — §
z " v°°'mov &
g 500 Yo 1gy, § o
« [ —— =}
g \ V'-‘cf Yoo Js ———— 2]
. \\\ .5y Ve 14y .
\-
300 a
0 10 2 k] “© 50 60 70 ° 10 20 k] “© 50 60 70
NOTE: TEMPERATURE (°C) TEMPERATURE (°C)

Contitions for Typical Curves: Vcc=+5V, Vpp=-6V. V, LC=‘1 1V, ¢PW1 =150ns, ¢PW2=1OOns, f=3MHz, T p=+25 °C unless otherwise noted,

APPLICATIONS DATA
DTL/TTL/MOS INTERFACES

100-8IT DELAY 200-BIT DELAY

8V
O
-0 +5V
Veo Vee vee Vee Vee .
DTL/TTL —2506.2602.2517 | oyypur [ OTL/TTL OTL/TTL 2506, 2607, 2517 out [ oTLATL
ot # (o 100 81T 100 BIT puT D)_
provoyes ' o P — REGISTER REGISTER o
#1 T
+—- out~ r
oy 8880 8891
100 81T | o _
REGISTER = L
INPUT = .o . J =
8sgp_ | *2 8891 75k 3 3
L P Voo
= ?1 920 .2 2., = O -5V
32 **3.3K for 2506 °’ °2
v
= 6.8K for 2507
-sv
3.3K for 2517 *For 2506 only.
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SILICON GATE MOS 2506, 2507, 2517

CIRCUIT SCHEMATIC

2 S Attt
: 02 (1] 1l ¢2 [X] ' ¢$2 01 : OUTPUT :
) ] t
! Voo Vpp ! Voo Voo ! Voo Voo , ]
V; 1
: oo : : - :
| ! ! :
H ) 1 ) [ '
H ] ] H ]
1 i 1 ]
! : ' b
1 i : 1
' 1 1
1 ' H * [
] ' 1 ]
1 ] ] '
| ! ! te OUT 1
! i i 1
N1 -—:—-I ' ' : E
1 I ' ! 1
1 1 1
Vi Vi Vi Vv ! Vv Vi Vee !
1 cc € gt cc ! cc BITS 2T0 99 € gr100 - ©°C ' cc |
L i g i g S g Gy g g 1§y [ R |
[ o e e e e e = = A o =y = = 5
1 1 '
' -r---.‘ 1
! i
t |
! 1
1
! SCHEMATIC FOR SECOND 100 BITS SAME AS ABOVE. our2
N2 —
1
[}
¢ V
| cc 100 BITS
L o o e e e e e  — ————————_——_—_—— e ———————_—————————
*For 2507 and 2517 Options Only,
V PACKAGE T PACKAGE
| s
r T —
LEADNO.1 [@] I
030 (0 76)
ol A N S o T 185 (4.70) 020 1051
“ |651(4.‘9)
.252 {6.40) ._i_
C 248 6.22)
300 (1270 . :
et b 00 o oo 2228 wsuuaron
IUJ LLI‘ IUJ 310 (1.87} e ‘
; 53) o310 087) .
I 250" (7.37) G o 04
.370(9.40) 8LEADS
kﬁW’DIA,H
160 (4.06)
120 (3.05)
=0 K y o150 PR — 4507 TYP
+ g (051 Q1010 T 4
0.25) 210(5.33)
o T @* 75 1059 190 (4 83)
'ﬂw} <zlos (1.14) T l '
090 (2.29) Wﬁm B
\//
\ /__mou.rm
029 (0 74)
NOTES: 0% o7

LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.
BODY MATERIAL: SILICONE MOLDED.
TOLERANCES NON CUMULATIVE. NOTES:

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH,

THERMAL RESISTANCE: © Ja=.16 C/mW, © Jc=.08 C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

BODY MATERIAL: EYELET, KOVAR OR EQUIVALENT, GOLD PLATED, GLASS BODY.

LID MATERIAL: NICKEL, WELD SEAL.

THERMAL RESISTANCE FROM JUNCTION TO CASE, & Ja = .150 C/mW, © Jc =.025 C/mW.
ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

o~ o @lE]e]e -

L
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TRI-STATE OUTPUT DUAL 50-100-200
BIT STATIC SHIFT REGISTERS

2309

DESCRIPTION

These Signetics 2500 Series Dual 50, 100, and 200 bit recir-
culating static shift registers consist of enhancement mode
P-channel silicon gate MOS devices integrated on a single
monolithic chip. Internal recirculation logic plus TTL/DTL
level clock signals plus TRI-STATE outputs are provided for
maximum interfacing capability.

FEATURES

® TRI-STATE MOS OUTPUTS ~ PROVIDE POWERFUL
BUSSING CAPABILITY

® TTL/DTL COMPATIBLE CLOCKS - PROVIDE

EXTREMELY LOW CLOCK CAPACITANCE

RECIRCULATION PATH ON CHIP

THREE BIT LENGTHS AVAILABLE

HIGH FREQUENCY OPERATION

2MHz GUARANTEED CLOCK RATE

TTL, DTL COMPATIBLE SIGNALS

STANDARD PACKAGES - 10 LEAD TO-100, 14 PIN

DIP

SIGNETICS P-MOS SILICON GATE PROCESS

TECHNOLOGY

APPLICATIONS

LOW COST SEQUENTIAL ACCESS MEMORIES
LOW COST STATIC BUFFER MEMORIES
CRT REFRESH MEMORIES - LINE STORAGE

SPECIAL FEATURES

The three clock phases used by the register cells are gen-
erated internally by an on-chip generator. This clock gen-
erator is controlled by a single TTL/DTL 5V logic level
input.

The output has three states:
“1"” low impedance to +5V
0" low impedance to -5V
"“OFF" high impedance = 10 M ohm
The ““OFF” state is controlledby the Qutput Enablecontrol
input.

PROCESS TECHNOLOGY

Use of low threshold silicon gate technology allows high
speed (2 MHz Guaranteed) while reducing power dissipation
and clock input capacitance dramatically as compared to
conventional technologies.

The use of low voltage circuitry minimizes power dissipation
and facilitates interfacing with bipolar integrated circuits.

2510
2911

SILICON GATE MOS 2000 SERIES

BIPOLAR COMPATIBILITY

The clock and signal inputs of these registers can be driven
directly by standard bipolar integrated (TTL, DTL, etc.)
or by MOS circuits. The TRI-STATE output stage provides
driving capability for both MOS and bipolar integrated
circuits (one standard TTL load).

PIN CONFIGURATIONS (Top View)

A PACKAGE
1] []
2 [ ] 13 1. Recirculate 14. Ve
2. IN
1 13. IN
*0 zg% [ = 3. ouT, 12. OU2T2
‘O % P"oanc 11. NC
s [ [] 0 5 NC 10. Vgg
"E D ° 6. NC 9. Output Enable
7- Vpp 8 Oin
tAm 8
K PACKAGE
1. 1INy
2. OUT,
3. Vpp
4. QIN
5. VCC
6. Output Enable
7. VGG
8. OUT2
9. IN,
10. Recirculate

PART IDENTIFICATION TABLE

PART

NUMBER BIT LENGTH PACKAGE
2509K Dual 50 10 Pin, TO-100
2509A Dual 50 14 Pin, DIP
2510K Dual 100 10 Pin, TO-100
2510A Dual 100 14 Pin, DIP
2511K Dual 200 10 Pin, TO-100
2511A Dual 200 14 Pin, DIP
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SILICON GATE MOS 2509, 2510, 2511

MAXIMUM GUARANTEED RATINGS (1)

Operating Ambient Temperature (2)

Storage Temperature

Package Power Dissipation (A & K)
(Note 2) @ Tp =70°C

Data and Clock Input Voltages

and Supply Voltages with
respect to Vg (3)

BLOCK DIAGRAM

0°C to +70°C

-65°C to +150°C

535mW

+0.3Vto-20V

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 at any
other condition 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 150°C/W.

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

otherwise 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 nomimal supply voltages.
. VCC tolerance is £5%. Any variation in actual VCC will be

tracked directly by V,, . VIH and VOH which are stated for
a VCC of exactly 5 volts.

Ny O—]

O RECIRCULATE

NOTES:
1:
2:

ouTRUT v,
T ENABLE cc
a
N BIT REGISTER oty
Do
°1 $2 43
N O €LOCK GEN
Vee
uf oy ey
Q
N BIT REGISTER Outy
]
Voo
If output enable = 0", output is ‘off”’
If output enable = ‘’1’’, see Truth Table.
TRUTH TABLE:
RECIRCULATE INPUT FUNCTION

o] 0 Recirculate

0 1 Recirculate

1 0 0" is Written

1 1 1" is Written

NOTE: 0" = O0V; 1" = +5V.




SILICON GATE MOS 2509, 2510, 2511

DC CHARACTERISTICS
Tp = 0°C to +70°C; Vee =45V (8); VDlj = -5V $5%; Vgg = -12V 15% unless otherwise noted. (Notes 4,5,6,7)

SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
I Input Load Current 10 500 nA ViN =55V, Ta = 25°C
Vg =1.05V, T = 25°C, V =
| Output Leakage Current 10 1000 nA CE A out
LO 5V
ILe Clock Leakage Current 10 500 nA ViLc =GND, Tp = 25°C
Ipp Power Supply Current
{Dual 50) 6.5 15 mA Continuous Operation
(Dual 100) 12 30 mA F=2MHz, Tp=25C
(Dual 200) 20 40 mA
ele Power Supply Current 4.5 7.5 mA
ViL Input “Low’’ Voltage 1.05 \
ViH Input ““High”" Voitage 3.2 5.3 \Y
ViLe Clock Input “Low’” Voltage -5 1.05 Vv
ViHe Clock Input “High” Voltage 3.2 5.3 v

TIMING DIAGRAM

i =
DATAIN f ,I-'dw| l
i I -
0 _-_l_.l lbaiutafaiadaiadete __>| ta- :ql_
DATA OUT } ! 1) [
T " hY
h | , o ﬂx(.___ —
i
5 __.1...__.1'. ______________ .}_.r o —.

+5 .
RECIRCULATE
— \ 4
—
10%]
ouTPUT |
ENABLE 0
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SILICON GATE MOS 2509, 2510, 2511

AC CHARACTERISTICS
TA=25°C, Veg=+5V (8); Vpp =-5V #5%; V| ¢ =+0.4V to 4V; Vgg = -12V 5%.

SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
Frequency Clock Rep Rate DC 3 2 MHz
t PW Clock Pulse Width .290 | .150 100 usec
th PW Clock Pulse Width 210 DC usec
t tf Clock Pulse Transition 1 Msec
tpw Data Write (Set-up) Time 50 nsec
tDH Data to Clock Hold Time 50 nsec
a4 tg- Clock to Data Out Delay 200 350 nsec
ty- Clock to Recirculate 50 nsec
tos~ tost Output Enable to Data Out 300 nsec
Output Enable to Data Qut
tpE 300 nsec
Disconnect
@1 MHz; ViN = Vee:
CiNn Input Capacitance 5 pF IN cc
Vac = 25mV p-p
@ 1 MHz; VOUT = Vcc; VAC =
CouT Output Capacitance 5 pF
25mV p-p
@1MHz; Vg =Vee: Vae =
C¢ Clock Capacitance 5 pF ¢ cCr YAC
25mV p-p
VoL Output “Low’’ Voltage 0.4 \Y% ATTL load I = 1.6mA
VOHI Output ‘“High’” Voltage
3.0 3.5 Y 1 TTL load (I = 100uA)
Driving 1 TTL Load
Vv Output “High’’ Voltage
OH2 3.6 4 \%
Driving MOS

TIMING DIAGRAM

NOTE 1: WRITE CYCLE

mry | w2 ( av3 | sive | ars | mve I [ ] | ore | mire | mivio ‘ ot | vz ‘ [LAT) ITh‘,' "°.‘m":°9n°"'";?:’”.°' the
with the negative going edge of

the input clock (¢|N). The out-

INPUT 5
CLOCK ¢IN oo’.c —m—mm put enable control may be either
I 97 o Q"
oatamn % 1 DATA  DATA ol . I I I
A o I la e TORFL T
pataout ‘% l l _oxaloo: _ooral oAl NOTE 2: RECIRCULATE CYCLE
out1 ouTs Data recirculates if the recirculate
I I control is a *‘0’’ the output enable
5V may be either 1’ or “0"".
RECIRCULATE o___J 1
AL “"_ll"——‘l.____J— H -
Ease o Ll NOTE 3: READ CYCLE

! 1 | | ‘The negative going edge of the

output enabie control is coincident
with the positive edge of the clock
AT R;circumu may be either
w1 Nar o,
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SILICON GATE MOS 2509, 2510, 2511

APPLICATIONS INFORM

ATION

TTL/DTL/MOS INTERFACES

Q+5
vVee Vee Vccl vee
TTL/OTL TTL/OTL
— oUTPUT
o ouTPUT
OF LD ENABLE =] ENABLE
INq o—-———-Dc INg ouTy INg ouTy Do.__.oo_uy,
INo O— INg ouT, IN2 ouT, Do_ Y
REC O— RECIRCULATE | —{RECIRCULATE
26091 2509(2)
2610 2510
PIN O— _—D 2511 21
8880% ¢IN Vpp VGG ¢ IN Vpp VgG 8890
r L O -12v
+5.0V
\
LS s S !
GND Y GND

NOTES:
1. Register used as a recirculating register.
2. Register used as serial in/serial out shift register.

MULTIPLEXING MEMORY REGISTERS AT 4MHz DATA RATE

DATA IN . 2509/10/11
1 DATA OUT
2509/10/11
cLock
+5
0.4v
8825
8880
CLOCK
(4MHz)
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SILICON GATE MOS 2509, 2510, 2511

POWER DISSIPATION/BIT (mW/BIT)

OUTPUT CURRENT (mA}

07

06

© 05

04

+15 -

+12

CHARACTERISTIC CURVES
POWER DISSIPATION/BIT VERSUS |gg CURRENT VERSUS
Vpp SUPPLY VOLTAGE VgG SUPPLY VOLTAGE
T s T
ks / L o
—
i _
/] g, ]
/ g
/ -8
9 10 1" ‘18 17 18
Vpo - Veg (Vols) VgG - Vec (Volts)
POWER DISSIPATION/BIT
VERSUS TEMPERATURE
0.7 T
Vpp=-5V
Vee=+5
Vgg=-12v
I~ \\
8 SN
£ ~.
$
S os
; Y
% =
g
0.5
[} 10 20 30 40 50 60 70
TEMPERATURE (°C)
OUTPUT VOLTAGE VERSUS MAXIMUM FREQUENCY VERSUS
OUTPUT CURRENT Vgg SUPPLY VOLTAGE
[ * vor_,'- Y
i ‘r/:l;:s_;/ ‘1"20--2;?(‘:,
| vee=+sv
Vga=-12
P : 1
B z s L~
3 L
¥ 7
g 35
F //
e .
QUTPUT z
7
5 4 3 2 4 O +1 42 43 4 45 3'0_“ 12 13

OUTPUT VOLTAGE (VOLTS)

VGG SUPRLY VOLTAGE (VOLTS)
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SILICON GATE MOS 2509, 2510, 2511

CHARACTERISTIC CURVES (Cont'd.)

lgg CURRENT PACKAGE. MAXIMUM
VERSUS TEMPERATURE POWER DISSIPATION

6.0 v 1000

Vpp = -5V
Vee=+5 \
Vgg=-12v

o 800 .
_ z \‘
& 55 g
£ £
f
f: - :
%
\\ s 0
50 1)
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
TEMPERATURE ("C) AMBIENT TEMPERATURE (°C)
SCHEMATIC DIAGRAM
[T i T T i
Voo © ! | ! !
i : : : |
! ! , , !
Vg O— i s ! H #1 % !
e oL el orhe ol |
5 - T -ﬁmP—L J—LL_* |
] E b E b, 1
pa—th i B ;
; R Ao : Y S
: 1 | H !
B T T [ |
_o — ————— . L
meweda | ] . 7
.'
. L ¢ F% y L
: —H 4
' w
| | — 1 1

>
! |8 .
; [ J—‘ tll b
| ’ $2 é
| L ! (<) ouTPUT
i — E H — QuTPUT
. ENABLE
' Voo O | w3 |
: OUTPUT STAGE
CLOCK GENERATOR
| 11 per chip) {10f 2} !
1 e e e e o ot e e = ——— 4 ———— —————— ——— = - —
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SILICON GATE MOS 2509, 2510, 2511

PACKAGE INFORMATION

A PACKAGE

LEADNO 1

&ﬁﬁﬁﬁﬁﬁ

LEAD MATERIAL: ALLOY 42 OR EQUIVALENT,

BODY MATERIAL: SILICONE MOLDED.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACINS SHALL BE MEASURED WITHIN THIS ZONE.
BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
THERMAL RESISTANCE: ¢ Ja=.16 C/mW, © Jc =.08 C/mW.

!
252 (6.40)
.245 (6.22)
|
755 __(19.18) 310_(7180
745 {18.92) .2 7.37)
035 (089) ¥ |
015 (0.38) 125 (3.18)
115 (292)
1
135 343) 038) 015__|
20 (3.05) ©25) 010
AR VAR VAN S A
(053)
015 (0.38)
1007 | ) 375
2 0 (2291 - 325 7 (8.26]
S 065 (165)
NOTES:

L@

068 (1.73)

057 {145)

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

K PACKAGE

- 3% wan on —]
255 (6.48)
235 (5.97)

1

Dt
000001 #

| - :370(3.40)
< 355 19.02)

562 DIA. =]

160 (4.06)
1120 (3.0}

e

.028 {0.71)

24016.10)
220(5.59) DA

NOTES:

019 (0.48)
016 (0.47) DIA-
10 LEADS

36° ¢ 2°TYP.

1040 (1.02)
.029 (0.74}

1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

TOLERANCES NON CUMULATIVE.
SIGNETICS SYMBOL DENOTES LEAD NO. 1.
LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. |
LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED,

ALLOY SEAL.

THERMAL RESISTANCE: © Ja = .060"C/mW, © Je = .015°C/mW.
ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)




HIGH SPEED 64 X7 X5 CHARACTER GENERATOR
312 X 5 STATIC READ-ONLY MEMORY

2013

DESCRIPTION

The Signetics 2513/25141 is a high speed 2560-bit Static
ROM available in 64X7X5, 64X8X5, and 512X5 versions.
The product uses +bV, -5V and -12V power supplies, 5V
TTL level input signals and Tri-State-Outputs for direct, low
cost interfacing with TTL, DTL and 2500 Series MOS.

FEATURES

® 450 ns TYPICAL ACCESS TIME

STATIC OPERATION

TTL/DTL COMPATIBLE INPUTS

45, -5, -12V POWER SUPPLIES .

TRI-STATE OUTPUT CONTROLLED BY CHIP
ENABLE FOR POWERFUL BUSSING CAPABILITY
2513/CM2140 ASCII FONT STANDARD (7 X 5)
2514 SEPARATE Vpp FOR POWER REDUCTION

24-PIN SILICONE DIP )
SIGNETICS P-MOS SILICON GATE PROCESS
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’ unique Silicon Gate Low Threshold
Process allows the design and production of higher func-
tional 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. For
further information reference Signetics ~ ““Silicone Package
Qualification Report”.

BIPOLAR COMPATIBILITY

All inputs of the 2513/14 can be driven directly by stand-
ard bipolar integrated circuits (TTL, DTL, etc). 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)

1 [12e

z[j 23

3] [

4] Dzl

s} "jm

d 2513 P

1 [J1e

8} )17

i e

0[] [ s

n[] [ e

12} [ s
1. Vgg 24. Ve
2. NC 23. NC
3. NC 22. Address 9
4. Out1 21. Address 8
5. Out2 20. Address 7
6. Out3 19. Address 6
7. Out4d 18. Address 5
8. Outb 17. Address 4
9. NC 16. Address 3
10. Ground 15. Address 2
11. Chip Enable 14. Address 1
12. Vpp 13. NC

PART IDENTIFICATION TABLE

PART ORGANIZATION PROGRAMMING
2513NX**
CM2140 64X8X5 ASCII Font
| 2613NX** | 64X7X5
CMXXXX | 64X8X5 Custom *

T The 2514 has been discontinued.

* Ask for‘‘Signetics 2513/2514 Read Only Memory Software Package’’
** Effective July 1, 1972 all new orders will be manufactured in the
‘N’ package. .
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SILICON GATE MOS 2513

CHARACTER FORMAT

ROW

ADDRESS

Az|Az]Ag O5 04 03 02 Oy
ofo]o ofloJo|ofo
ofoln O © O L
of1]o0 1Jo oo [
o1 1Jofo]o]|o
1]l0]0 o[+ X X1]o
1 0 1 o [\] o|o0 1
1{1]o0 1Jolojo [
IRERE 1O O O

EXAMPLE '§*

ASCIl
CHARACTER

CHARACTER
ADDRESS

A4 [Ag|Ag|A7[Ag|Ag

-

11010(1:0

MAXIMUM GUARANTEED RATINGS(1)

Operating Ambient Temperature 0°C to 70°C
Storage Temperature ' -65°C to +150°C
Package Power Dissipation(2) @Tp 70°C 730mwW
Inputt3) and Supply Voltages

with respect to Voo +0.3 to-20V
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 at any
other condition above those indicated in the operational 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 110°C/W junction to ambient.:

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 +26°C and nominal supply voltages,

8. VCC tolerance is £5%. Any variation in actual VCC will be
tracked directly by V“_. Vi @and Vo which are stated for
a VCC of exactly 5 volts.

DC CHARACTERISTICS
Ta=0°Cto+70°C; Voo =+5V (8); Vpp =5V; Vgg = -12V #5% unless otherwise noted. (Notes 4, 5, 6, 7)
SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
VN = -5.5V
I Input Load Current 10 500 nA o
Tao=25C
VouT =-5.5V
Lo Output Leakage Current 10 | 1000 | nA Ta=25"C
Vce =Vce
IDD Vpp Power Supply Current 12 18 mA Outputs Open
lgg Vg Power Supply Current 7 10 mA Outputs Open
VL Input Logic 0" 1.05 \
ViH Input Logic “1” 3.2 5.3 \
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SILICON GATE MOS 2513

AC CHARACTERISTICS
Ta= 25°C; Vee =5V (8) ; Vpp =5V 25%; Vgg = -12V +5%; unless otherwise noted.

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

tta (531231{10) Character Access Time 500 | 600 | ns See AC Test Setup
tCA(2514) | Access Time (Ag - Ag) 500 | 600 ns See AC Test Setup
tRA Row Access Time (A - A3) 450 | 500 ns See AC Test Setup
ICE Chip Enable to Output 150 ns
Cin Address Input Capacitance 10 pF f=1MHz, Vy =
Vee, 25mVp -p
BLOCK DIAGRAM
01 07 03 04 05
79299
NN
CE O——] OUTPUT BUFFERS x
w 40 A
Ve O— |--==----- ?.' g —O0 Ag
Vop O— MEMORY MATRIX T g ; ——0 A7
<
Vop2 0— S 70 %
(2514 0nly)] femmmm - 2 10 Ag
Vee 0 ROW 10 A4
ADDRESS DECODER
S
AL A A3z
CE | OUTPUT
0 DATA
1 OPEN
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SILICON GATE MOS 2513

AC TEST SETUP

Vee
AN 2613/14 Om

.
Voo Yop2¥GG ce

* (2514 only)

TIMING DIAGRAM (ADDRESS TIME)

1
I +5.0V
- 3.0v
CHARACTER ADDRESS / |
(Ag-Ag) ! ov
: - - === 4510V
3.0v
|
ROW ADDRESS ) 0.4V
(Aq-A3} ! h ov
l E
] ) | ) +5V
) > :. 3.0v 1 > :, 3.0V
| 1
[
OUTPUT ! ! 1
. .4V
09-0g) | \ 0.4V : A 04 o
| H h
- top v e & TRA ‘N.l
tCA= Character Access Time

Y Row Access Time
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SILICON GATE MOS 2513

CHARACTERISTIC CURVES

tpp (mA)

IgG (mA}

ACCESS TIME (ns)

Vpp POWER SUPPLY CURRENT
VERSUS VOLTAGE

16 T

VGG *-12v
| TA=25°C
Vee=+5V

9 10 H

Vec—Vop (V)

Vgg POWER SUPPLY CURRENT
VERSUS VOLTAGE

Vee-Vaa V)

TYPICAL ACCESS TIME
VERSUS TEMPERATURE

T
Voo = 5v
Vee = +5v
VGG = -12v

TEMPERATURE {°C)

10 20 30 40 50 60 70

16 (mA)

'DD(MA)

MAXIMUM PACKAGE POWER DISSIPATION (mW)

Vpp POWER SUPPLY CURRENT
VERSUS TEMPERATURE

% T
Vpp = -6V

Vee = 45V
VGG =-12v

10

0 10 20 30 40 50 60 70
TEMPERATURE (°C)

Vg POWER SUPPLY CURRENT
VERSUS TEMPERATURE

VoD = 5V
VGG = 12v
Vee = +6v

1%

10 ‘\

0 10 20 30 40 s0 80 70
TEMPERATURE (°C)

MAXIMUM PACKAGE
POWER DISSIPATION

1800

1600

1200 ‘,\

1000

600

400

0 10 20 30 40 50 60 70

TEMPERATURE{°C)
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SILICON GATE MOS 2513

APPLICATIONS INFORMATION

CRT DISPLAY MEMORY AND CHARACTER GENERATOR

CLOCK

+5V TO CRT “2" AXIS
+5V
+5V ,
.
512BIT — | A
| * ? : - A; 2513/14 ;
R l ! -1 A M
CONTROL bt b — CONTROL 2518/ | pa
"] Lesie P i = wosic =3 219 : 7
(TTL) [ : 45V (TTL) ' + Ag
| R |? HEX 32/40°* Ag
CE O—
* 512BIT . 4 l
$.5v -12v$ l
-12v -5V CLOCK

RECIRCULATE
AND LOAD
CONTROL

L— DATA

NOTE: *512 or 1024 Bit Shift Registers (2503, 2504, 2505, 2512)
** or Hex 64 BIT Two 2518’s
Hex 72 BIT 2518 + 2519’s

&

DTL/TTL INTERFACING

-O +8V

DTL/TTL Vee DTL/TTL

Ay 01 D)— —O OUT4

S IR
2513/ O3 D— —oO outs
2514

1T

1717
g 00

Voo Vpp2* VGG

Bl

“ o Do o
l

*2514 only
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SILICON GATE MOS 2513

ASCH CHARACTER FONT

2513NX/cm2140

0 B =D

lagoaoo)

oooooooooooo

=

unnnnn

EEEQ

530181010 CI S C O 01 3 O O B O O 23 0 5 O GRS
E E - ﬁ
E EIeI-I-I=T=] CElel-I=I-1=) [Donoan) CEEI=I=11])
- ) I I .
—
111 m
[aoooao) CI=IsT=TeT5] CI-TsTeIT=) CIIeT-ITE) CII=TsTel]] [Donooa) CIETeTeT=1-] [Gaoaoal
ﬁ E % E ﬁ -
J 111
[ooooaa) EIIeI-1=18] EIEEEETE) [oaonaa) oeaoao) [Cooooa) CIEIETE-10 [Danano]
% I |
[EI=TeTeTeTe] [Boocao) CIeEIETTE) [aooQoal [anoaoal CITeT-15T71 CIeT=TeI- T3] CEEEETS
) 11
[oooQoa) EIeTeTel=Te] GERETS) Ioooooal [oooaaa) [Dooooa) [oonaacal
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SILICON GATE MOS 2513

CIRCUIT SCHEMATIC

[ iaiaiadnadititia [ sl [ nhakainthdhe ettt i Al
: A 1 : 1 1
iVeg © t T T + Vop2 0——e !
1
! ! i ! ) S 2613 |5 !
| 1 ! I ' < - i
Il | I ] 1
tv i | i 1 i
1 Vob O T *~ * . t i \
i i )
| LH ! ! | !
! o | B b . i ouTRPYT |
| i i ! |y ) 0106 !
i A‘“Aeo e LA ' s1z{an ' l :
] : ] ] ¢
i ) i ] oecobens| ! ' MEMORY | | i i
: ! LT les | saxs ' |
lines,
i | AT T |
! Vee O + ! - + : '
| T ! ' ‘
) i I
! ! | CHARACTER | (8 tines)| 512BIT 1 OUTPUT 1
o Nv.e ! INV.(5) | DECODERS (64) | MEMORY (5)! BUFFER(5) !
[ttt sl e i ikt m e mmm— oo —e
1
] 1
1 Va6 + ! vVee
' |
! Voo O- - 1
| | ’
' oo '
Il 1
Aq--A:; A |
1 A1A3 ! | 1
i ! P L s ' ce o CHIP ENABLE
! H H DECODER | 1 INV. (1)
H | 1_JAz ! Vee
) 1
] ]
1 Vec O . ! ] '
! 1 i (8) ROW |
:_ INV.(3) | INV.3) DECODERS |
N PACKAGE
LEADNO.1 [4]
2l L
tn
405'(1029)
C .395 {10.03)
'
13 24
- v
PAVEVEAVEVEVEVEVAVEVEV RPN I
490°(12.48)
N et 050 (1.27) 40)
. (31.500 ' 9501(1.27) K .
1,240 (31.50) ‘r 01.75»1 — %%-T)@
\ 1A
425 318 ¥
Y 15 (212)
LI
f o
.135 (3.43)
150 13 .015 (0.38)
BT 010 (0257
os2haz :
044 (T.T: 085 (2.18)
L o108 (2.79) {065 (1.65) 575 (1461)
= k- gis 0381 229 | 5% (1339
NOTES:
1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.
2. BODY MATERIAL: SILICONE MOLDED.
3] TOLERANCES NON CUMULATIVE.
ﬂ SIGNETICS SYMBOL DENOTES LEAD NO. 1.
E LEAD SPACING SHALL BE MEASURED WITHIN THIS Z0ONE.
6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
7. THERMAL RESISTANCE: ¢ Ja=.12 C/mW, © Jc = .05 C/mW.
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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HIGH SPEED 64 X6 X 8 STATIC

2016

CHARACTER GENERATOR

DESCRIPTION 4

The Signetics 2516 is a high speed 3072-bit Static ROM
available ina 64 x 6 x 8 organization. The product uses +5V,
-5V and -12V power supplies, 5V TTL level input signals
and Tri-State-Outputs for direct, low cost interfacing with
TTL, DTL and 2500 Series MOS.

FEATURES

COLUMN OUTPUT

450 ns TYPICAL ACCESS TIME

STATIC OPERATION

TTL/DTL COMPATIBLE INPUTS

+5, -5, -12V POWER SUPPLIES

TRI-STATE OUTPUT CONTROLLED BY CHIP

ENABLE FOR POWERFUL BUSSING CAPABILITY

2516/CM 2150 ASCIl FONT STANDARD (5 x 7)

OPTIONAL SEPARATE OUTPUT Vpp FOR POWER

REDUCTION

® OPTIONAL CHIP ENABLE “2”” FOR 4 BIT WORD
ORGANIZATION

® 24-PIN SILICONE DIP

® SIGNETICS P-MOS SILICON GATE PROCESS

TECHNOLOGY

APPLICATIONS

VERTICAL SCAN CRT DISPLAYS (COLUMN OUTPUT)
PRINTER CHARACTER GENERATOR

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)

1] [ 124
2] 23
30 22
4[] [z
s[] 20
o 2516 [ 11
7] [11e
s} [
9[: e
0[] s
1} [ J1a
12[] s
1. Chip Enable 24. Vee
2. NC 23. Vgg
3. Output 8 22. Address 9
4. Output 7 21. Address 8
5. Output 6 20. Address 7
6. Output5 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
*Optional on all custom ROMs (NC on CM 2150)
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SILICON GATE MOS 2516

PART IDENTIFICATION TABLE

PART ORGANIZATION PROGRAMMING
2516NX™** 64x6x8 ASCII Font
CM 2150
2516NX** 64x6x8 Custom*
CMXXXX

* Ask for “Signetics 2516 Read-Only-Memory Software Package’’
(See Section 6)

** Effective July 1, 1972 all new orders will be manufactured in the

‘N’ package.

CHARACTER FORMAT

Azlojo]lo]o}1]1
o [le[o[ [+ o]
Aqlof1]o]1 1
ojojojo|a]|o]O,
ojo[1J1J1]0]0;
of1]ojojo[1]0;
7100000‘
olo[1J1Y1]o]|0s
ofojofo|of1]0g
of1]ofojol1] 0,
ojo[1f1]J1]o]og
EXAMPLE “S”

CHARACTER ADDRESS

Aq|Aglag|as]Aglag)
ASCHT | I
I ;M;RA;TER 1[afofof1]0

MAXIMUM GUARANTEED RATINGS (1)

Operating Ambient Temperature 0°Cto 70°C
Storage Temperature -65°C to +150°C
Package Power Dissipation(z)
@70°C 730 mW
Input(3) and Supply Voltages
with respect to Vg +0.3 to -20V

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.

For operating atoelevated temperatures the device must be derated
basedona +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.

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.

VCC tolerance is i’5%, Any variation in actual VCC will be
tracked directly by V, , V|, and V45, which are stated for a
VCC of exactly 5 volts.

DC CHARACTERISTICS
TaA= 0°C to +70°C: Ve =+5V; Vpp = -bV #5%; Vgg = -12V £56%; 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=25C
VouT =-5.5V
Lo Output Leakage Current 10 1000 nA Ta = 25°C
Vce = Vee
Ipp Vpp Power Supply Current 14 21 mA
Outputs Open
el Vg Power Supply Current 8 12 mA Outputs Open
ViL Input Logic ‘0" -5 1.05 \Y
ViH Input Logic “1" 3.2 5.3 Vv
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SILICON GATE MOS 2516

AC CHARACTERISTICS

T =25°C;Vee=5VIB vpp =BV £5%; Vg = -12V £5%; unless otherwise noted.

SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
VoL Output Logic ‘“Zero’” -5 0.8 \% One TTL Load
VoH Output Logic “One” 3.0 \Y4 One TTL Load
tca Character Access Time 500 600 ns See AC Test Setup™
tca Column Access Time (A1 -~ Ag) 400 500 ns See AC Test Setup*
CiNn Address Input Capacitance 10 pF f=1MHz, Vg =
Vee o 25mV p-p

*TA=0°C to +70°C

CIRCUIT SCHEMATIC
T s T e ,
] : ! : !
:VGG o ¢ T T H
' \ ! | !
1 H 1 | I !
| ! ] ! |
! Vop O : 9 v : » i
! 1
' ! ! 1
! ! ' — | L-|| !

1
| ! ) T b |
Ag-- Ay 1
adie- ! EL | 384 BIT i
| Rl SR us BECI BRI g-- A |
| : | [T] PECOP s | saxse |
! | — Aq  lines) 1
' t P ) ! . !
1 Vee O— ; ; L g ; 8- ¢ !
] | 1 ] |
l | | CHARACTER | .. lsgagir | ouTPUT i
I NV () ! INV.(5) | DECODERS(84) | MEMORY (8)! BUFFER (8) |
| et ) S |__"'/ __________________________________
]
1 Va6 O ! —+ ' Vaee
1 1 1
! VoD O— | | g !
] [l ] :
| | oo !
i ' ;
Aq-A i Aq 1
Pa3 : S ! ce 0 CHIP ENABLE
! !+ DECODER | 1 INV. (1)
; VL] TRl : Voo
1 ]
I 1
1 Vee O : : ] |
! 1 i (6) ROW |
L INV.(3) : INV. (3) : DECODERS H
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SILICON GATE MOS 2516

BLOCK DIAGRAM

070030405 O 07 Og

P0P00P 00
CE O OUTPUT BUFFERS Ag
CE, o—-r = —O Ag
e — = . &
Ve O— g 8 —0 A7
MEMORY MATRIX 7 o 2
1
Vop O (3072 BITS) z 2 0 Ag
z w
_____ S g
Vpp2 O— 8 As
COLUMN <
Vee O— ADDRESS DECODER 0 Aq
[e] (o] [e]
Aq Ay Az
) o CE | OUTPUT
Note: For 4-Bit organization
Chip Enable 1 controls 0 DATA
04 — 04, Chip Enable
2 controls 05 - 08‘ 1 OPEN
AC TEST SETUP
ov AN 2516 Om
Vpp N0 Y6 cE
sV v
TIMING DIAGRAM (ADDRESS TIME)
1
oV
Faov 8
v, CHARACTER ADDRESS / |
I (ag-Ag) ! ov
I
fr————— e +6.0V
3.0V
v, COLUMN ADDRESS /'. s 0.4V / \
{A1-A3) ; h ov
1 1
1 1
H 1
| > :::mv | | 30V had
] ]
|
OUTPUT : )
Vo
(01— Og) . : 08 ov
I

a1 p e re-d-fcLA -?)‘bl
tCA=CHARACTE R ACCESS TIME
toA=COLUMN ACCESS TIME
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SILICON GATE MOS 2516

APPLICATIONS INFORMATION

DTL/TTL INTERFACING

r

DTL/TTL

I

Q +5v

IT 7

ol

:

Vee

Aq

A2

2516

Ag

Vop_ew Vgl

04

0z

—O ourT,

—O0O ouT,

O3

04

—O 0UTy

05

——O ouT,

——O ouTg

Og

07

——0 OUTg

Og

—0 ouT,

O 0UTg

bt b

S TR

CRT DISPLAY MEMORY AND CHARACTER GENERATOR

A DATA
3 QUTPUT
o—
Ag Z AXIS POSITIVE
o— ———-o0
A5 BRIGHT UP
o— 0
ADDRESS ROM As] 26 8230 NEGATIVE
SELECTION |
Az
O——
Ag
oO—
CANNED MESSAGE STORE
ag |A1] A2 Als |c
8281 8288
CHANNEL 1

CHARACTER DISPLAY

ALTERNATE SCAN

CHANNEL 2
WAVEFORM DISPLAY
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SILICON GATE MOS 2516

CHARACTERISTIC CURVES

Ipp (mA)

Igg (mA)

ACCESS TIME (ns)

Vpp POWER SUPPLY CURRENT
VERSUS VOLTAGE

Vag= 12V
Ta=25°C
_vcc: +5V

/

1)

© 10 ]

Vee- Vpp V)

Vg POWER SUPPLY CURRENT
VERSUS VOLTAGE

14 p— Vo= +6V

Vpo=~5V

Ta=25°C

700

Vee- Vag V)

TYPICAL ACCESS TIME
VERSUS TEMPERATURE

|
Vpp=-5V
Vo= +8V
Vgg=-12v

10 20 30 40 50 60 70

TEMPERATURE (°C)

25

15

Ipp (mA)

Igg (mA)

10

25

20

15

Vpp POWER SUPPLY CURRENT

VERSUS TEMPERATURE
1
Vpp=5v
Vaa=-12v
Vee= +8V
\;
[} 10 20 .30 40 50 60 70

TEMPERATURE (°C}

VGG POWER SUPPLY CURRENT

VERSUS TEMPERATURE
VDDI=5V
Vgg=-12v
Vo= 48V
\
\\J
0 10 20 30 40 50 60 70

TEMPERATURE {°C}

MAXIMUM PACKAGE POWER DISSIPATION

MAXIMUM PACKAGE POWER DISSIPATION (mW)

VERSUS TEMPERATURE

0 10 20 30 40 50 60 70

TEMPERATURE(°C)
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SILICON GATE MOS 2516

[Gooaon)]
- ]
_ _H %
1
S[-I-[-[e]s [EI=I=IsI=T1e] EI=I-I7I-T8] EIEIEIEEE EEE==IE

CIEIEI=T=T5] EIeI-TeT=T5] CIsEIE=1E EIeI=TeIs1=]

2516NX/CM2150

.|
- 11
- TIT
EIsT=I-T=T3] EleI=IET=]s] EIEI=I=1=1%] EIeT=IsTsT-]
CIFTeI=T=1e) EI=TeTel=Ts] EI=TsT=T=T3] [Baoocal [oooaaal EIEEEI=1a EI=TEI=T=1=]
[ | 900 A
1 HIHIH[
I
T11 1 . 17
EEEEEE - [EIEEEETE] [EI=IeTeI=T3] EI=IeI-T-1s] EI=IeTelsT-] cogooa [Dooooa) EEEFEFE
117 11
j ) I |
CIsTeTeT=Te] [cTeTe]e[e[-]

ASCII CHARACTER FONT

FIeTel-Te19] EIeIsEIATS) [EIsIeT=T=T5] ~Telelsle]- [Doooogl EIEBEEELE joooacal
BEIETEI=T=18]

EIs[EI-TeTe] [elelelel-To] (elefel=[~]5] [ele]el=s]e]-] EleTE-T=1] Elel=lsT=]"] [EIelel-1-1=]
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SILICON GATE MOS 2516

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 inputs.

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

PACKAGE INFORMATION

the ROM, e.g., the 2516/CM2150 ASCII font standard
product. Also custom coding of up to 6 x 8 character
generators, also 256 x 8, 384 x 8, or 768 x 4 ROMs are
available using Signetics “2516 Read Only Memory Software
Package.’”

For applications requiring a 708 x 4 organization, CHIP
ENABLE and CHIP ENABLE 2 are used to control outputs
1-4 and 5-8 respectively. The outputs are externally hard
wired in pairs for this organization.

Custom versions of the 2516 can be supplied with a separate
Vpp supply terminal for the output buffer. This feature
permits operation at reduced power dissipation.

N PACKAGE

ANANANANANANANANANANANS

LEADNO 1 [3]

NOTES:
1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.
2. BODY MATERIAL: SILICONE MOLDED.
3] TOLERANCES NON CUMULATIVE.
|4] SIGNETICS SYMBOL DENOTES LEAD NO. 1.
[6] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
7. THERMAL RESISTANCE: © Ja=.12 C/mW,® Jc = .05°C/mW.

405, (10200
395 (10,031
i
13 24
I
PRYAVEAVASEVEVAVEVAVEVE s s
"‘——.ceo (12.45)
1255 _(31.88) w0tz
1.240 (31.50} [} o gL 055 {1.40)
R | B=ie e
| 1 o
| |
25 @Y
: 1
§ s e
T3
:
‘35(3‘3‘)
R 015 (0.38)
120(3.08) 10 10.257
052 (1.32) { 0
N el L - 085 2.16)
! -~ o0 065 (1651
_ 021 (0.53) 2.79 575 (1461) I
=1 I ‘ots (0381 2.29) | 525 (13.34) |

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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HEX 32-HEX 40-BIT STATIC
SHIFT REGISTERS

2018

DESCRIPTION

These Signetics 2500 Series Hex 32 and 40-bit recirculating
static shift registers consists of enhancement mode P-channel
silicon gate MOS devices integrated on a single monolithic
chip. Internal recirculation logic plus TTL/DTL level clock
signals are provided for maximum interfacing capability.

FEATURES

® TYPICAL CLOCK AND DATA RATE = 3MHz

® TTL/DTL COMPATIBLE CLOCK (SINGLE) PROVIDES
EXTREMELY LOW CLOCK CAPACITANCE
RECIRCULATION PATH ON CHIP

TWO BIT LENGTHS AVAILABLE

SINGLE-ENDED (BARE DRAIN) BUFFERS

TTL, DTL COMPATIBLE SIGNALS

STANDARD PACKAGE — 16 PIN SILICONE DIP
SIGNETICS P-MOS SILICON GATE PROCESS
TECHNOLOGY

APPLICATIONS

LOW COST SEQUENTIAL ACCESS MEMORIES
LOW COST STATIC BUFFER MEMORIES

CRT REFRESH MEMORIES — LINE STORAGE
LINE PRINTERS

CARD EQUIPMENT BUFFERS

PIN CONFIGURATION (Top View)

B PACKAGE
1O ® 1
2[] [ 1. INg 16. Vee
s[] b,, 2. INg 15. INg
3. INg 14. INg
4[: :l“ 4. Recirculate 13. INg
o[ :‘u 5. Vgg 12. OUT,
6. Clock 11. OUT,
s [ []n 7. OUTg 10. OUT3
8. OUTy 9. OUT,
7|: :]10
8 9

SILICON GATE MOS 2500 SERIES

BLOCK DIAGRAM

2019

1Ny O—nof

NBIT
REGISTER

ouTy

IN; O-

NeiT
REGISTER

IN3 O

NBIT
REGISTER

-0 0UT3

INg O

NBIT
REGISTER

—O OUTy

g, O

NBIT
REGISTER

—O 0uTg

iNg O-

kel

fi ' 0 |

3

€LoCK
‘GENERATOR

‘Q RECIRCULATE 1IN

NBIT
REGISTER

—0 ouTg

TRUTH TABLE

RECIRCULATE INPUT FUNCTION
1 0 Recirculate
1 1 Recirculate
0 0 0" is Written
0 1 1" is Written
PART IDENTIFICATION TABLE
PART
NUMBER BIT LENGTH PACKAGE
2518B HEX 32 16-Pin DIP
25198 HEX 40 16-Pin DIP
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SILICON GATE MOS 2518, 2519

MAXIMUM GUARANTEED RATINGS (1)

* 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 at any

reserves the right to make design and process

Operating Temperature (2) 0°C to +70°C other condition above those indicated in the operational sections
of this specification is not implied.
2. For operating at elevated temperatures the device must be derated
Storage Temperature —65OC to +150°C based on a 150°C° max]mum junction temperature and a thermal
. resistance of 125 C C/W junction to ambient.
3. All inputs are protected against static charge.
4. Parameters are valid over operating temperature range unless
Package Power Dissipation specified.
at TA = 70°C 640 mW 5. All voitage measurements are referenced to ground.
6. Manufacturer
changes and improvements.
7. Typical values are at +25°C and nominal supply voltages.
. Data and Clock Input Voltages 8. Vg tolerance is 5% Any variation in actual Vg will be
and Supply Voltages with tracked directly by Vy,. V, and Vg which are stated for a
Respect to Vg +0.3V to 20V o \CC O Sxactly 8 volts.

DC CHARACTERISTICS

VOL is dependent on R and characteristics of driven gate.

Ta = 0°C to +70°C; Vee =15V (8); VGG = -12V £ 5% unless otherwise noted. (Notes: 3,4,5,6,7)

ov

* L+l
DATA IN 50% |
0 e —— — _/' I\

SYMBOL TEST MIN | TYP MAX | UNIT CONDITIONS
I INPUT LOAD CURRENT 10 500 | nA Vi, =55V, Tp = 25°C
'LO OUTPUT LEAKAGE CURRENT 10 1000 nA Ta = 25°C
I c CLOCK LEAKAGE CURRENT 10 500 nA ViLe = GND, Tp= 25°C
lgg POWER SUPPLY CURRENT 16 25 mA CONTINUOUS OPERATION
Tp=25C
F =2MHz

ViL INPUT “LOW"” VOLTAGE 1.05 \

ViH INPUT “HIGH""VOLTAGE 3.2 5.3 \%

VILC CLOCK INPUT “LOW"” VOLTAGE 1,05 \Y

ViHe CLOCK INPUT “HIGH” VOLTAGE 3.2 5.3 \

TIMING DIAGRAM
| topw —a|—— tip ——|
s l Iso% 90%
o 50% 50% 50%
| Yo% 10%4 |

DS ——|t—tnft-a|—tDH = fe—tr

—| '«-— R

j——— ta ——
+5 t b
B
DATA OUT | 3oV
0 m e — 'l_ _____ J 0.4V
'ﬁs—{‘_>|">'— RH

1R = tf < 10 NSEC FOR ALL INPUTS

Note: Input rise and fall times: 10nsec. Outputload is 1 TTL gate.
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SILICON GATE MOS 2518, 2519

AC CHARACTERISTICS Tp =25°C, Vg =+5V; 8) Vgg =-12V 5%, V|| ¢ = 0.4V to 4.0V

SYMBOL TEST MIN TYP MAX | UNIT CONDITIONS
FREQUENCY | CLOCK REP RATE DC 3 2 MHz See Max Frequency Curve

tdpw CLOCK PULSE WIDTH 300 100 fisec

tp g CLOCK PULSE TRANSITION 5 Msec

tos DATA WRITE (SET-UP) TIME 100 nsec

tps DATA TO CLOCK HOLD TIME 50 nsec

ta CLOCK TO DATA OUT DELAY 300 350 nsec

'Rs RECIRCULATE SET-UP TIME 150 ns

tRH RECIRCULATE HOLD TIME 50 ns

% Pw CLOCK PUL TDTH .200 DC Usec

Cin INPUT CAPACITANCE 5 7 pF @ 1MHz; Vi, = Veei
Vac = 25mV p-p

co CLOCK CAPACITANCE 6 7 pF @ IMHz; Vg = Ve
Vac = 25mV p-p

Voo OUTPUT ““LOW” VOLTAGE 0.4 v Note 9

VOH OUTPUT ““HIGH" VOLTAGE 36 Y R =7.5K§2 to Vg

APPLICATIONS INFORMATION

+5V +5V

chc
RECIRCULATE O, —L‘
<
?LOCK 2 75k
1 o <
1 2 —_—
,; 2618/2519 o - — TTL INTERFACE
1a O4 —_——
Is og -
|5 Vaa 05 ——

!ccl =
+5 ?:: |RECIRCULATE
-12v I._l CLOCK

oy, 81
:: 26518/2519 o2 ;
s 04— MOS INTERFACE

Ig 05— OUTPUT
I [— lg Vec__Os} o}

AA
v
AA
AAAZ
vy
AA

$ ALL 7.5KQ
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SILICON GATE MOS 2518, 25619

APPLICATIONS DATA

32 or 40 POSITION CRT DISPLAY MEMORY SYSTEM

F——————— 1
| 8288A
- 2612V L -
[ | | 1 L DOT RATE CLOCK
1 — 2512v* t
- 82668 | |
| | ,_J POSITIVE
\ . ‘ VIDEO
o g 2512v HZSR‘IBNXE
—{CHARACTER
DATA ! I 25880 GENERATO 82308
INPUTS _| | | 25198*
Asen ) 2512v+ —+—J
- = _— — O NEGATIVE
| | VIDEO
— ! 2612v* 1 _—
o I I LINE MEMORY l
l l 26 BLANKING INHIBIT
N
82668 0 2512V 1 40X6
L—= | | 3
| SRS P M —— | AN~
MAIN MEMORY
1024X 6 N AAS O +5V
AAA
W
82844
ROW ADDRESS |— g~ ROW COUNT CLOCK
COUNTER
*These registers include internal recirculate. Two 8266B i are used for system recirculate,

MULTIPLEXING LINE MEMORY REGISTERS AT 4MHz DATA RATE

DATAIN - 8880 2518/198

DATA OUT
2518/19B
CLOCK
+5
0.4V
8880
8825
CLOCK NOTE:
(4MH -’ The above schematic connects two 2518B or 25198 Hex Shift
1z,

Registers into a multiplexing scheme in order to accomplish a
64 or 80 character/line display at 4MHz data rate..
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SILICON GATE MOS 2518, 2519

CHARACTERISTIC CURVES
VERSUS Vgg
20 5.0
18 — Vag =-12V
VeG = +5.0V
16 4.0
\\.\ 2519
14 e
, |
1 e ~——— 30 —
- 0 - |
% 10 i
B 3
E
8 2.0
6
4 1.0
2
0 0.0
] 10 20 30 40 50 60 70 1 12 13
TEMPERATURE (°C) VggV)
ISOURCE VERSUS VOUT 1 Gg VERSUS VGG
12,0 20 |
]
Vgg =12V
-10.0 Ta=25¢ | 16 et
y/
14
8.0 L
I 12 2518/’/
E —
] E
Q
% 6.0 N % 10
2 \ 3
4.0
\ 6
\ A
20
2
0 0
0 1.0 20 3.0 a0 5.0 10 1 12 13 14 15
Vour (V) Vga(v)
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SILICON GATE MOS 2518, 2519

CIRCUIT

SCHEMATIC

2518, 2519 STATIC REGISTER
CIRCUIT SCHEMATIC
I e ™~ 1
; [ | I
I | |
oty ; |
| Lt:] | L| | 0 OUTPUT
' t | |
: - | | |
I I I |
REC. O-+—} I: l | | I |
weut o— ] | | I |
| | | | |
Vee O I ! i , l
I I ; | |
: | | i | |
REC. | INPUT l 1T and TYP. | NTHBIT | OUTPUT I
| . BUFFER | STAGE | . )?IT) (X6) | (S'{A?g) |
1 per chip ) (10f6) 6 of
Lo R P e 127
I
VeeO— 1 091 |
| LI tl b3 bS -r I
[ b2 b3 I
| |
| Vee |
|
| I__|
! B !
wor————— o2 i
| ¢ 2 O——dg I
| +—E |
| 1 ] I
| ! CLOCK GEN. |
VCCCI { 1 per chip ) I
e -
B PACKAGE
LEAD NO. 1
n
257(6.40)
.245 (6.22)
755 __(19.18) 310(2.87)
745 (18.92) I~ 290 (7370
®
H 1
125 (3.18) -
115 {2.82) 068 (173)
¥ t 057 (1.45)
t sty f
. 334 015 10.38)
o {S'Ta; 120(3.05) .g:‘% Feag
030 (0.76) 3150,
062 (132) | 2719 020 {051) F-—;—;::%é:
044 (112} 2.29)
NOTES:
1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.
2. BODY MATERIAL: SILICONE MOLDED.
3] TOLERANCES NON CUMULATIVE.
[4] SIGNETICS SYMBOL DENOTES LEAD NO. 1.
[6] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
7. THERMAL RESISTANCE: © Ja =.16°C/mW, & Jc = .08°C/mW.
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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DUAL 128-132 BIT STATIC
SHIFT REGISTERS

DESCRIPTION

SILICON GATE MOS 2500 SERIES

PIN CONFIGURATION (Top View)

2521
2022

These Signetics 2500 Series Dual 128 and 132 bit recircu- V PACKAGE
lating static shift registers consist of enhancement mode
P-channel silicon gate MOS devices integrated on a single
lithic chi e e —_—
monolithic chip. O a 1. Recirculate 8. Ve
2 7 2. INq 7. INg
FEATURES = e 3. OUT4 6. OUT,
® PUSH-PULL OUTPUTS O e 4. VaG 5. IN
® TTL/DTL COMPATIBLE CLOCK — PROVIDES
EXTREMELY LOW CLOCK CAPACITANCE
® RECIRCULATION PATH ON CHIP
® TWO BIT LENGTHS AVAILABLE
® HIGH FREQUENCY OPERATION — 2MHz TYPICAL TRUTH TABLE
CLOCK RATE _
® TTL, DTL COMPATIBLE SIGNALS RECIRCULATE INPUT FUNCTION
® STANDARD PACKAGE — 8 LEAD SILICONE DIP 0 0 Recirculate
® SIGNETICS P-MOS SILICON GATE PROCESS 0 1 Recirculate
TECHNOLOGY 1 0 0" is Written
APPLICATIONS 1 1 “1" s Written
LOW COST SEQUENTIAL ACCESS MEMORIES NOTE: "0"=0V; “1”=+5V.
LOW COST STATIC BUFFER MEMORIES PART IDENTIFICATION TABLE
CRT REFRESH MEMORIES — LINE STORAGE
LINE PRINTERS PART
CASSETTE RECORDERS NUMBER BIT LENGTH PACKAGE
BIPOLAR COMPATIBILITY
X A X A 2521V Dual 128 8 Pin DIP
The clock and signal inputs of these registers can be driven
directly by standard bipolar integrated (TTL, DTL, etc.) or 2522V Dual 132 8 Pin DIP
by MOS circuits.
BLOCK DIAGRAM
RECIRCULATE +Vee
Qg
' ouT 1
N BIT REGISTER
INg 3
o— Ll
el el
. cLock Vee
IN GENERATOR Vee
2] + ¢2 + ¢3i _
INy 4
O—i ouT 2
N BIT REGISTER

+Vee
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SILICON GATE MOS 2521, 2522

MAXIMUM GUARANTEED RATINGS (1)

Operating Ambient Temperature (2) 0°C to +70°C
Storage Temperature -65°C to +150°C

Package Power Dissipation
atTp =70°C 535 mW

Data and Clock Input Voltages
and Supply Voltages with
respect to Vo +0.3V to -20V

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 at any
other condition 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 athermal
resistance of 150°C/W junction to ambient.

All inputs are protected against static charge.

Parameters are valid over operating temperature range uniless
specified.

Ail voltage measurements are referenced to ground.
Manufacturer reserving the right to make design and process
changes and improvements.

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

VCC tolerance is T5%. Any variation in actual VCC will be
tracked directly by V”_, VIH' and VOH which are stated fora
VCC of exactly 5 volts.

DC CHARACTERISTICS Tp =0°C to +70°C;Vcc =+5V(8);. VGG = -12V 5% unless otherwise noted.

SYMBOL TEST MIN | TYP MAX | UNIT CONDITIONS
I INPUT LOAD CURRENT 10 500 nA Vi=55V, Tp =25°C
ILe CLOCK LEAKAGE CURRENT 10 500 nA ViLc =GND, T, =25°C
G POWER SUPPLY CURRENT 28 32 mA CONTINUOUS OPERATION
F=15MHz, Tp=25"C
Vi INPUT “LOW"” VOLTAGE 1.05 v
ViH INPUT “HIGH"’ VOLTAGE 32 5.3 v
ViLe CLOCK INPUT “LOW" VOLTAGE 1.05 v
ViHe CLOCK INPUT “HIGH"” VOLTAGE 32 5.3 v

CONDITIONS OF TEST Input rise and fall times: 10 nsec. Output load is 1 TTL gate

TIMING DIAGRAM

+5 |
SIN 50%
ov

+ I+l
DATAIN 50% |
0 e = L I

| 1P | GV ——]

DS —}t—|a—t—tOH | |t — e

90% 90%
50%
Mo 10%4 |

50%

tR = tf < 10 NSEC FOR ALL INPUTS

Iﬂ—'— A ——m
4 |
+5 — ——— — e
\l+3,ov
DATA OUT
0 o e e i 0.4V
RS —|w—te| s} — tRH
L —nl
RECIRCULATE 50% 50%
——ee \__/ e e —




SILICON GATE MOS 2521, 2522

AC CHARACTERISTICS Ta =25°CVcc=+5V(8):Vgg = -12V 5%, V|c=0.4 t0 4.0

SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
FREQUENCY CLOCK REP RATE DC 156 MHz See Maximum Frequency Curve
t¢PW CLOCK PULSE WIDTH .350 100 100 Msec
tq) PW CLOCK PULSE WIDTH 200 DC usec
tp. tp CLOCK PULSE TRANSITION 1 usec
tow DATA WRITE (SET-UP) TIME 75 nsec
ips DATA TO CLOCK HOLD TIME 50 nsec
ta CLOCK TO DATA OUT DELAY 250 350 nsec
tRs RECIRCULATE SET-UP TIME 50 ’ ns
IRH RECIRCULATE HOLD TIME 50 ns
Cin INPUT CAPACITANCE 5 pF ® IMHzZ: V;,, = Voc:
Vac= 25mV p-p
C¢ CLOCK CAPACITANCE 5 pF @ 1MHz; V¢ =VCC;
Vac =256mV p-p
VoL OUTPUT “LOW"” VOLTAGE -4.0 0.4 A" 1 TTL load (IL=1.6mA)
VOHI OUTPUT “HIGH" VOLTAGE
DRIVING 1 TTL LOAD 3.0 35 \% 1TTL load (I| = 100A)
VOH2 OUTPUT "“HIGH” VOLTAGE
DRIVING MOS 35 4.0 \%

TIMING DIAGRAM

4 BIT RECIRCULATING SHIFT REGISTER *

| ors | o2 | Birs | eiva | BiTS | BITE l BIT? | BiTs | BITY | ll‘llo|ll71i | mnzl BT 13
| | | |

CLock A I I e 1 o I e e I 1 o 6 s 6 s e 6 1 e O
CLOCK ¢IN +0.4

+5V 1 DATA  DATA -l
DATA IN ot OATA Lin2 N3 JoATA] |
l N1 ol 2 IN&

+5V
RECIRCULATE o I

| |
DATAOUT '8V I 1.
|
|
|

NOTE 1: WRITE CYCLE NOTE 2: RECIRCULATE CYCLE
The positive going edge of the Data recirculates if the recirculate
recirculative control is coincident =ontrol isa *'0"’

with the negative going edge of
the input clock (¢IN)'

* For clarity, a four bit hypothetical example is shown
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SILICON GATE MOS 2521, 2522

SCHEMATIC DIAGRAM

! TT
RECIRCME : . —
:_ i WPuTSTASEGoFa | TYReAcew L ourutStacedora |
| RECIRCULATE 6 6Vcc
| S |
IR |
| |
e P =
| |
| |
! < |
: Ui SN Y=y | —
| |
v | —|t4 LII::]I— 4[; Ll[:' .|
T =
| v |
Lo e [:Lf |
e ___ 4
APPLICATIONS DATA

TTL/DTL/MOS INTERFACES

T I7 17 71

0+
Vee [vee | vee
TTL/DTL TTL/DTL
out,
ouT,
:Dc IN;  OUT,
:Dc RECIRCULATE
2521
8880 sin Vae 8890
GND 12 GND
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SILICON GATE MOS 2521, 2522

APPLICATIONS INFORMATION

MULTIPLEXING LINE MEMORY REGISTERS AT 3MHz DATA RATE

DATAIN ] 2521/2622
o) o oATAGUT
2521/2522 8880 YO
CLOCK
+5
0.4V
8880
8825
8880
CLOCK
(IHz) D=t
CHARACTERISTIC CURVES
POWER SUPPLY CURRENT POWER SUPPLY CURRENT
VERSUS POWER SUPPLY VOLTAGE VERSUS TEMPERATURE
24 24
i e ; S Ve 18
22 / 22 \
2 ] 2 =
/ 1 \\
3 20 = . 20 -
3 19 3 19 \\
18 18
17 17
16 16
15 15
14 14
1 12 13 o 10 20 30 40 50 60 70
Vag V) TEMPERATURE (°C)
TYPICAL OPERATING FREQUENCY PACKAGE MAXIMUM '
VERSUS SUPPLY VOLTAGE POWER DISSIPATION
3.0 T T 1000
Vee=+8V
Ta= 25°C \
/J/ z "
- = z N
f s — g 600
: g
% L ol £
S
& g a0
s =
5]
20 g
{ 200
n 12 3 ’ 0 10 20 30 40 50 60 70
Vgg (V) AMBIENT TEMPERATURE (°C)
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SILICON GATE MOS 2521, 2522

132 COLUMN LINE PRINTER

LINE MEMORY
132X 10
o |
o *—“
| omav
Clha 1} 000 52 g I man 99
- ] DRIVERS
~ DATA
- J_'l_—-—.- compare fl— K
- W
] =2 > - STareles
» ] PRINT ﬁs""gf Wiy
 — ; j«a——»] soLENOIDS * *
AsCll |
DATA | ggi7 att——— [
INPUTS | cope [ <
—- 4,6
- | E— - S
2 g SR
- >
> 1 22 - > u——
- 1
1/0 CONTROL \
L +5.0V
V¢ +0.4V 4
CcLOCK

PACKAGE INFORMATION

V PACKAGE

‘—LEADNOJ 03]

AT A
R

d

i
2
IR
|3
NiB
Blg

|

[T Y LT

310 (7.87)
“ 2907730 ‘

0151038) __p N\~

070 (0.25)
052 (1.32) | 47‘ @ ‘
044 (112) .
,\10(5: - M '%'%%‘ —
1090 (2.29) .045 (1.14)
05 (0641
NOTES:
1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.
2. BODY MATERIAL: SILICONE MOLDED.
[3] TOLERANGES NON CUMULATIVE.
[4] SIGNETICS SYMBOL DENOTES LEAD NO. 1.
[5]] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
7. THERMAL RESISTANCE: © Ja=.16 C/mW, 0 Jo = 08 C/mW.
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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912 AND 1024 BIT RECIRCULATING
DYNAMIC SHIFT REGISTERS

2024

DESCRIPTION

These Signetics 2500 Series 512 and 1024 bit recirculating
dynamic shift registers consist of enhancement mode P-
channel MOS devices integrated on a single monolithic
chip. Internal recirculation fogic plus write and read con-
trols are included on the chip.

FEATURES

e HIGH FREQUENCY OPERATION-5 MHz Typical

Clock Rate

SINGLE 512, SINGLE 1024

TTL, DTL COMPATIBLE

WRITE AND READ CONTROLS INCLUDED

LOW POWER DISSIPATION-150uW/bit at 1 MHz

LOW CLOCK CAPACITANCE-80pF for 512, 160pF

for 1024 Bits

+5, -5 POWER SUPPLIES

e STANDARD PACKAGE 8-LEAD DIP

® SIGNETICS P-MOS SILICON GATE PROCESS TECH-
NOLOGY

APPLICATIONS

FAST ACCESS SWAPPING MEMORY SYSTEMS
LOW COST SEQUENTIAL ACCESS MEMORIES
LOW COST BUFFER MEMORIES

CRT REFRESH MEMORIES

DELAY LINE MEMORY REPLACEMENT
DRUM MEMORY REPLACEMENT

PROCESS TECHNOLOGY

Use of low threshold silicon gate technology allows high
speed (BMHz typical) while reducing power dissipation and
clock input capacitance dramatically as compared to other
technologies. The use of low voltage circuitry minimizes
power dissipation and facilitates interfacing with bipolar
integrated circuits.

BIPOLAR COMPATIBILITY

The signal inputs of these registers can be driven directly by
standard bipolar integrated (TTL, DTL, etc.) or by MOS
circuits. The bare drain output stage provides driving
capability for both MOS and bipolar integrated circuits
(one standard TTL load).

SILICON GATE MOS 2500 SERIES

2025

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, and the deposited dielectric
material over the silicon gate-oxide-substrate structure pro-
vides an ion barrier. In addition, Signetics proprietary sur-
face passivation and silicone packaging techniques result in
an MOS circuit with inherent high reliability and demon-
strating superior moisture resistance, mechanical shock and
ionic contamination barriers.

PIN CONFIGURATION (Top View)

V PACKAGE
1 L4 8
E j 1. ¢2 Input clock 8. Voo
] 2524 7, Output 7. 91 Output clock
300 2528 [H® 3. Read 6. Input
o[ [ Is 4. vpp 5. Write
"~ BLOCK DIAGRAM
NBITS OUTPUT
INPUT
o.._
02 (3] o)
WRITE (W) READ (R)
NOTE
N =512 0or 1024 ‘0’ = OV, ‘1" = +5V.
TRUTH TABLE
WRITE READ FUNCTION
0 0 Recirculate, Output is ‘0’
0 1 Recirculate, Output is Data
1 0 Write Mode, Output is ‘0’
1 1 Read Mode Output is Data
PART IDENTIFICATION TABLE
PART NO. BIT LENGTH | PACKAGE
2524V 512 8 pin DIP
2525V 1024 8 pin DIP
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SILICON GATE MOS 2524, 2525

MAXIMUM GUARANTEED RATINGS (1)

0°C to +70°C
—65°C to +150°C
535mMW@T 5 >70°C

Operating Ambient Temperature (2)
Storage Temperature

Power Dissipation (2)

Data and Clock Input Voltages

and Supply Voltages with

respect to Ve + 0.3V to —20V

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 at any
other condition above those indicated in the operational 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 150°C/W junction to ambient.

3. All inputs are protected against static charge.

4. Sée “"Minimum Operating Frequency." graph for low timits
on data rep. rate.

5. All voltage measurements are referenced to ground.

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

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

Parameters are valid over operating temperature range unless
otherwise specified.

9. Vcc tolerance is £ 5%. Any variation is actual Vg will be
tracked directly by V|, V|4 and Vg4 which are stated
for a Vg of exactly 5 volts.

10. Vg is a function of the input characteristics of the driven
TTL/DTL gate o) and VoL aMP and the value of the pull-

down resistor (R ).

DC CHARACTERISTICS Tp =0°Cto+70°C; Vg = +5V(9); Vpp = 5V £5% unless otherwise noted.

SYMBOL TEST MIN TYPICAL MAX UNIT CONDITION
I Input Load Current 10 500 nA VN =-5.5V;Tp =25°C
Lo Output Leakage Current 10 1000 nA z?ufr \:¢525=V-1T2:= ;/32 =-5
ILe Clock Leakage Current 10 1000 nA ViLe= -12v : Ta= 25°C
Ipp Power Supply Current: 2524 15 35 mA Continuous Operation;
opW = 150nS; 1MHz
o
2525 25 35 mA \\;:DL;!::;?\; TaA=25C
ViL Input “Low"” Voltage -5.0 1.05 \Y
ViH Input ““High"" Voltage 3.2 5.3 \Y)
ViLe Clock Input “Low’ Voltage | -12.0 -10.0 \
ViHC Clock Input “High” Voltage 4.0 5.3 \Y

TIMING DIAGRAM

| ora | er2 | sr3 | eva | mirs | eire | mivy | sivs | mire | eivio Jeirar | mivaz | mivas
| | |

b+ 8 o I ey 8 TN I 16 s 6 s I s 16 16 ey 6 I e I W
CLOCK ¢4 -10 | |

NOTE 1: (WRITE cycle)

The positive and negative going
edge of the ‘‘Write’” control is .
coincident with the negative going
edge of the input clock (q)z). The
‘’Read’’ control may be either “'1"’

showing the 3 basic modes of operation.

INeUT +
CLOCK¢,  _q0 || || || || || || || || || || || || II
l I NOTE 2: (RECIRCULATE cycle)
]
e 1 - “ Data recirculates if the ‘‘Write'”
DATAIN BV DATA ~ DATA
OM control line is “/0". “Read’’ may
| l | be either **1"" or 0",
DATAOUT 46V DATA DATA
DATA |OUT 2 out;l DATA | .
0. s ouTe NOTE 3: (READ cycle)
l l The positive going edge of the
WRITE +8v *“Read’’ control is coincident with
o—I L ;
the negative edge of the output
| | I l clock (¢4). The negative going edge
READ +5¥ I T I of “F?ead"_ is coinciden.t with the
e negative going edge of either clock
NOTE 1: NOTE 2: NOTE 3; ; A
IwnrrscchE RECIRCULATE CYCLE READ CYCLE ‘ pulse succeeding the last desired
data output bit. “Write’’ may be
NOTE: either ‘1’ or 0",

This is a simplified illustration of the timing of a 4 bit recirculating shift register
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SILICON GATE MOS 2524,2525

CONDITIONS OF TEST
Input rise and fall times: 10 sec Qutput load is 1 TTL gate

TIMING DIAGRAM

BITN ———-—1

$2NPUT CLOCK

-

-10

|
i i
I ot
1w f " Ya Y] ] [t
| | 4 .
+5 + {
' 0%
$40UTPUT cLOCK i i
! [l |
o oW ' — - %%
P lawt-rom e
H i 2pw |——cLock REP nne—‘-}——‘ 1
5= = 3 e T
DATAIN : i ! !
(Y] £ L
° T wBiy e
' i ) et

ouT BIT1

&
1
]
'
+
]
]
]

-1--+
I
]
]
]
]
1
1
]
]
]
i
1
!
]
[}
]

3

¥
—_fm————— ___‘_—__-_

i

]

]

1]

i
f
A
i

+5
READ / \
NOTE: [} )

1. N =512 for 2624 N= 1024 for 2525

2. Note that the Read Inputis AND‘ed with 51; therefore this function is not valid until
¢1 occurs.

AC CHARACTERISTICS Tp = +25°C Ve = +5V(9); Vpp = -5V £5%; V) ¢ = -1V

SYMBOL TEST VHN TYP MAX UNIT CONDITIONS
.0005
Frequency Clock Data Rep Rate {Note 4) 5 3 MHz W=R=Vce
topw Clock Pulse Width 135 85 ns
tod Clock Pulse Delay 10 ns
teits Clock Pulse Transition 10 1000 ns
tpw Data Write (Setup) Time 70 ns
tDH Data to Clock Hold Time 20 ns
T Clock to Data Out Delay 100 ns
tR- Clock to “Read” or 0 ns
Tw- “Write' Timing
tR_; Clock to “Read”
tR_ ock to “Read’’ or 0 ns
W+ “Write" Timing
Cin Input Capacitance 5 pF TMHz; Vl;VCC;VAC=25m VP-P
Cout Output Capacitance 5 pF IMHz; Vo=V ceiVac=25m Vp p
C¢ Clock Capacitance
2524 - 80 pF
1MHz; V=Veei Vac=25m V
2525 160 | pF cermAc PP
0 ’ . _ Ry =3.0K; 1 TTL Load (I}_=
VoL Output ““Low” Voltage 1.0 Vv 1.6mA) Note 10
Output ““High’” Voltage
VoHI Driving 1 TTL Load 2.4 35 V| RL=3.0K; 1 TTL Load (I =100A)
Output “High” Voltage _ N
VoH2 Driving MOS 3.6 4.0 % R| = 5.6K; C|_= 10pF
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SILICON GATE MOS 2524, 2525

CHARACTERISTIC CURVES

POWER DISSIPATION/BIT
VERSUS SUPPLY VOLTAGE

POWER DISSIPATION PER BIT (W)

MAXIMUM CLOCK RATE (MHz)

1000
900

s 800

£

2

2 700

z

<

a

2 600

a

o

g 500

e

& a0

<

8

€ 300

=

E

2 20

g 0

<

=

100

]

NOTE:

// f/ﬁ25
e

-4 5 4 7 8

SUPPLY VOLTAGE ( Vpp! (VOLTS)

MAXIMUM CLOCK RATE
VERSUS CLOCK AMPLITUDE

" 18 " 7 13

CLOCK AMPLITUDE (Vg (VOLTS)

MAXIMUM PACKAGE POWER

DISSIPATION VERSUS TEMPERATURE

™

~

]

20 30 40 50 60 70

TEMPERATURE ( C)

Conditions for typical curves: Voo = +6V, Vpp = -5V, clock duty cycle = 35%,
Opw1=Ppw2 = 80ns, T = +25°C unless otherwise noted.

POWER DISSIPATION/BIT
VERSUS CLOCK RATE

1000
- ) /4
a
_ /A — ]
£ //
=4 A
g e %24 /525
T
£
: (' /
P l]
/ _—
M / o1 K] 1 ) 100
CLOCK RATE (MHz}
POWER DISSIPATION/BIT
VERSUS TEMPERATURE
500
400
£ R
-4 252
B wol—
o \
g \ 2525 L
| -
H
100
°s 0 ) 30 0 80 80 7
TEMPERATURE (°C}
MINIMUM OPERATING CLOCK
FREQUENCY VERSUS TEMPERATURE
10,000 —
ﬂ“tfp /
S
1000 /»’
: -
>
§ 100 ]
-
x o
i, =
3 e
: ]
H 7
1
s 0 ) 0 % ) CEE

TEMPERATURE (°C)

foLk = 3MHz, Vpp = 16V,
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SIGNETICS SILICON GATE MOS 2524, 2525

APPLICATIONS DATA

TTL/DTL/MOS INTERFACES
5V
‘Mj .
8880 Vee Ve
2524 2524
2525 2525 Yoo
TIL/DTL
O— IN ouT| o N A ouT,
O—] :D (RECIRCULATING (USED AS A":UT D_ _-—o
SHIFT REGISTER) N BIT SHIFT
o REGISTER)
o—{ > "
s> w -- l
%1 Vpp 92 5.6K ¢ Vpp ¢2 3K =
= +5V +5V
—]_I-_wv(L o) (o] —I_J:ov
-8V
CIRCUIT SCHEMATIC
————————————————————————————————————— rFe -1
| Voo Voo . | Voo N Voo N | | Vso - Voo " | Vo |
l §——,—< I
] [ [ I !
| | | ! :' | | o
| I I ._J'I'_‘_1 f
[ --HE ! [
i "5 * | B b d |
| | l l 1 | l | |
N H | I ‘L ! |
Ve Ve Vee o Vee Voo Vee Ve
I | ! | | |
| o | | ora | | |
L_ Ve BITY J T2 _Lm“'_l BITN | OUTPUT STAGE| _ I
Moo [ veo e T T T T T —T T T T T T T T T Ve T T v T
lej j .i—l j :r‘—-l j ?[‘—I
A— . : — 2
- !
Ve v
u )
a
WRITE READ
WRITE
‘2: Ve Vee
NOTE
N = 512 for 2524
N = 1024 for 2525
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SILICON GATE MOS 2524, 2525

PACKAGE INFORMATION

V PACKAGE
LEADNO.1 [@)
o TN s R A T s B
;m
q zes
24] 627
ke 310 (787
g5 68, 280 e —

04
212043,
Il

052(132) |’ [ gee

04 (1.72) /_.1 @_»"

.375 (9.53)
110(279) = 325 82 "
0 (2.29) 045 (1.14)
.025 (0.64)

NOTES:
1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.
2. BODY MATERIAL: SILICONE MOLDED.
[3] TOLERANCES NON CUMULATIVE.
@ SIGNETICS SYMBOL DENOTES LEAD NO. 1.
@ LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE,
6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
7. THERMAL RESISTANCE: © Ja=.16 C/mW, ) Jc= .08 C/mW,
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)




DUAL 256-250-240 BIT

STATIC SHIFT REGISTERS 2021

DESCRIPTION

The Signetics 2500 Series Dual 256, 250 and 240 bit recir-
culating static shift registers consist of enhancement mode
P-channel silicon gate MOS devices integrated on a single
monolithic chip.

FEATURES

® PUSH-PULL OUTPUTS

e TTL/DTL COMPATIBLE CLOCK — PROVIDES EX-
TREMELY LOW CLOCK CAPACITANCE

® RECIRCULATION PATH ON CHIP

THREE BIT LENGTHS AVAILABLE

¢ HIGH FREQUENCY OPERATION — 3 MHz TYPICAL
CLOCK & DATA RATE

e TTL, DTL COMPATIBLE INPUTS AND OUTPUTS

STANDARD PACKAGE -~ 8 LEAD SILICONE DIP

® SIGNETICS P-MOS SILICON GATE PROCESS
TECHNOLOGY

APPLICATIONS

LOW COST SEQUENTIAL ACCESS MEMORIES
LOW COST STATIC BUFFER MEMORIES

CRT REFRESH MEMORIES — LINE STORAGE
DELAY LINES

CASSETTE RECORDERS

BLOCK DIAGRAM
RECIR%ULATE +Vee
r_——-—_ - — == = —
' I
: g |
| N BIT REGISTER —'—o
9 ‘3": | ouTy
o b
| ’451 *tﬁz *¢3 |
O—+ CLOCK GENERATOR --:——O
2N VaG
I E *'bz *4'3 |
' 5|t I
o—H '
Nz | N BIT REGISTER :—-0
| T 0": | ouT,
L]
' !
\ - - - . ]
O+Vee

2928
2929

PRELIMINARY SPECIFICATION
SILICON GATE 2500 SERIES

BIPOLAR COMPATIBILITY

The clock and signal inputs of these registers can be driven
directly by standard bipolar integrated (TTL, DTL, etc.) or
by MOS circuits. The outputs drive directly into TTL/DTL
without requiring external resistors.

PIN CONFIGURATION (Top View)

V PACKAGE
1 q . s
1. Recirculate 8. Voo
2 [: [17 2, INq 7. INo
3] e 3, OUTq 6. OUTy
. : t] s 4, Vgg 5. ¢IN
TRUTH TABLE
RECIRCULATE INPUT FUNCTION
0 0 Recirculate
0 1 Recirculate
1 0 Q" is Written
1 1 1" is Written

NOTE: 0" =0V;"“1" =+5V _
PART IDENTIFICATION TABLE *

PART

NUMBER BIT LENGTH PACKAGE
2527V Dual 256 8 Pin DIP
2528V Dual 250 8 Pin DIP
2529V Dual 240 8 Pin DIP

MAXIMUM GUARANTEED RATINGS (1)

Operating Ambient Temperature (2)

Storage Temperature

Package Power Dissipation

atTp =70°C

Data and Clock Input Voltages
and Supply Voltages with

respect to Voo

0°C to +70°C

-65°C to +150°C

535 mW

+0.3V to -20V




SILICON GATE MOS 2527, 2528, 2529

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 at any
other condition 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 150°C/W junction to ambient.
3. All inputs are protected against static charge.

. Parameters 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.

Ve tolerance is +5%. Any variation in actual Voo will be
tracked directly by V|, V|H, and Vo which are stated for a
Ve of exactly 5 volts.

DC CHARACTERISTICS Tp = 0°C to +70°C; Ve = +5V 8); Vg = -12V £5% unless otherwise noted.

SYMBOL TEST MIN | TYP MAX | UNIT CONDITIONS
I Input Load Current 10 500 nA VN = 5.5V, Ta= 25°C
ILe Clock Leakage Current 10 500 nA ViLc =0V, Ta= 25°C
felc) Power Supply Current 28 35 mA Continuous Operation
F=25MHz, Ty =25°C
Outputs Open

ViL Input “Low’’ Voltage 1.06 \

ViH Input ““High”” Voltage 3.2 5.3 \

ViLe Clock Input “Low" Voltage 1.05 \Y%

ViHC Clock Input “High"” Voltage 3.2 5.3 \%

AC CHARACTERISTICS Tp = 25°C, Ve = +5V(8); Vg = -12V 5%, V¢ = 0.4 to 4.0V

SYMBOL TEST MIN TYP MAX [ UNIT CONDITIONS
FREQUENCY | Clock Rep Rate DC 3.0 2.5 MHz See Maximum Frequency Curve
toPw Clock Pulse Width 0.2 0.1 100 us
toPW Clock Pulse Width 0.2 DC us
tR tg Clock Pulse Transition 1 us
tbS Data Set-up Time 50 ns
tpH Data Hold Time 50 ns
ta Clock to Data Out Delay 250 330 ns
tRs Recirculate Set-up Time 50 ns
tRH Recirculate Hold Time 50 ns |
Cin Input Capacitance 5 pF @ 1 MHz;V|N= Ve
VAC =26mV p-p
C¢ Clock Capacitance 5 pF @ 1 MHz; Vq) =Vces
Vac = 256mV pp
VoL Output “Low’" Voltage 0.4 \Y 1TTL load (I|_ = 1.6mA)
VOHI Output ‘“High” Voltage
Driving 1 TTL Load 3.0 35 \Y 1 TTL load (1| = 100uA)
VOH2 Output ““High’ Voltage )
Driving MOS 35 4.0 \

CONDITIONS OF TEST Input rise and fall times: 10 nsec. Output load is 1 TTL gate.
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SILICON GATE MOS 2527, 2528, 2529

TIMING DIAGRAM

+5 I l
SIN 50% 50%
ov |

|—— toPW ——|—— oW ]

05— jasfanf—ton > et

l

90%-

90%
50%
[ Ncion 10 |

—| |<— R

8 I~ +=l
DATA IN 50% | 50%
60— —— — — v [N

+5 }
DATA OUT |

‘ﬁs—k—»k—»l»—— RR

t = tf < 10 NSEC FOR ALL INPUTS

—\lr
RECIRCULATE 50% 50%
N — e e —— -

APPLICATIONS INFORMATION

TTL/DTL/MOS INTERFACES

O+5
Vee TVcc [Vcc
TTL/DTL TTL/DTL
e [ D
N ouT ouT
o— 1 1 —O 0uTy
S -
IN ouT;
o—] 2  OUT, —O0uT;
Oo—
o RECIRCULATE
2527
2528
2529
S e
O—
8880 Vae 8890

Note: When using 7400 series data, recirculate and clock drivers,
connect 10k resistor from driver output to Vgg. This insures an
adequate 1"’ level input for the MOS register. See page 13-of MOS Handbook.

&GND
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SILICON GATE MOS 2527, 2528,

2529

SCHEMATIC DIAGRAM

INPUT (1 OF 2) BASIC CELL OUTPUT STAGE (10F 2)
R T _I'__oﬁ—_——q;m_&——___—l
o] 1 S i |
TWL [l I W
I ’ ! ___!_71' ! l out
I I JT4E | | TLT—I T
| "‘lj | : I :
N o——1— H — I L I: L
Vee | d ! I_TJ TT | T l
REC ﬁ d . b HF ’
!‘“—__——&o?ee—mnﬁﬁp#uﬁ__——"["__L ___________ —
ARna: i
I - -»-————»és'
1 e 4]
o I} HTE] |nals = |
Vee o i P + :
5 ;
| - 2]
| 1
| Ly O :
Y _ J
CLOCKING WAVEFORMS
N/ T\
e le /T \ Ve
¢3 +5 I ‘j‘ﬁ“/—
-12 |
(¢3_ls USED FOR STATIC OPERATION) b t00sMiN. ——]
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SILICON GATE MOS 2527, 2528, 2529

CHARACTERISTIC CURVES

POWER DISSIPATION VS SUPPLY VOLTAGE

1000
900
800
0°C
425°c
700 D2
7 f10°C
600 77
s 'V
E / V|
£ 500 2/
w / e
= 74
4 72
400 / 7
Z. 4
300 R
<t~ OPERATING |3
200 AA LD RANGE f=3MHz |
L’ Vge = 8V
$)Nn = 180ns
100 PIN = 1500s  —]
LOAD = TTL Gate
(Note greatly reduced power at lower Vgg levet.) L |
6 7 8 9 10 11 12 13 14 15 16
vga (-V)

Igg (mA)

TYPICAL DATA RATE VS SUPPLY VOLTAGE

SUPPLY CURRENT VS SUPPLY VOLTAGE
50

0°C
40 //25°c
¥ 7 j0°c
7
2
30 A7
verd
,/ ,/
g -
20 | z /
A AT
7
Z A
e
A
f=3MHz
10 Ve =+8V |
éIN = 180ns
PN = 1500 —
LOAD = TTL Gate|
0 L1
5 6 7 8 9 10 1 12 13 14 15
Vgg (-V)

10.0
9.0

8.0

7.0

6.0

5.0

4.0

3.0

FREQUENCY (MHz)

20

1.0

Ta = 25°C
Ve = +8V
Vig = + 0.4 10 4.0V

6.0 7.0 8.0

9.

0

Vgg V)

10.0

1.0 120 13.0
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SILICON GATE MOS 2527, 2528, 2529

APPLICATIONS INFORMATION (Cont'd)

12 LINE, 32 OR 40 CHARACTER PER LINE CRT DISPLAY MEMORY SYSTEM

2527/28/29

. | | 8288A DOT RATE CLOCK

>

' '
- | | (2

82668 | I

> —‘_'m-l_h [—-O POSITIVE VIDEO
o 25188 2516NX 1

| | OR CHARACTER 82308

DATA INPUTS 2527728128 25198 4 GENERATOR
- »— }—
6 BIT ASClI | I ——O NEGATIVE VIDEO

—T-| 2627/28/29 ll
| LINE MEMORY (L
> | [ 32X6orao X6 a BLANKING INHIBIT
— 2527/28/29 - AAA—
L 82668 | AAA
MAIN MEMORY 612 X 6 VAA——4—-0 +5V

8284A
ROW ADDRESS - ROW COUNT CLOCK
COUNTER

(1) Duals connected in series.
{2} These registers include internal recirculate. Two 8266B multiplexers are used for system recirculate.

PACKAGE INFORMATION

V PACKAGE

rLEAD No.1 [

375 (9.53)

‘;‘ T 325 (828

090 (2297

NOTES:

1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

2. BODY MATERIAL: SILICONE MOLDED.

E TOLERANCES NON CUMULATIVE.

(4] SIGNETICS SYMBOL DENOTES LEAD NO. 1.

@ LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.

7. THERMAL RESISTANCE: © Ja=.16 C/mW, © Jc = .08 C/mW.

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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SECTION

P-CHANNEL-ADVANCE INFORMATION
ON NEW PRODUCTS

(a)
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HIGH SPEED 64 x 9 x 9| ¢
STATIC CHARACTER GENERATOR 2526

ADVANCE SPECIFICATION SILICON GATE MOS 2500 SERIES
DESCRIPTION PIN CONFIGURATION (Top View)
The 2526 is a high speed 5,184-bit Static Read-Only NX PACKAGE
Memory available in a 64x9x9 organization. This device has _
TTL compatible inputs and outputs and requires +5V and 1 2
—12V power supplies. A READ input controls the entry of ] s
data from the ROM into output latches. Three-state outputs
allow OR tying for implementing larger memories. OUTPUT o[] [ ]=
ENABLE controls the nine output devices without affecting n uE
address circuitry.
Y .C mk
s[[] 2526 [ e
FEATURES . ar
e 64x9x9 ORGANIZATION
® 450ns TYPICAL ACCESS TIME Ju [~
® STATIC OPERATION s[] [
e OUTPUT LATCHES
e TTL/DTL COMPATIBLE INPUTS 0 -
e TTL/DTL COMPATIBLE THREE-STATE OUTPUTS n[] [ ]
® Vcc =15V, Vgg=-12v o[ e
® 24-PIN SILICONE DIP
® SIGNETICS P-MOS SILICON GATE PROCESS 1. Output6 24. Vee
TECHNOLOGY 2.  Output? 23. Output5
3. Output 8 22. Output 4
4, Output 9 21. Qutput 3
5. Ground 20. Output 2
APPLICATIONS 6. Address 4 19.  Output 1
VERTICAL OR RASTER SCAN DISPLAYS (7x9 MATRIX) z PO e 1o
PRINTER CHARACTER GENERATOR 9: Address 1 16: Address 9
PANEL DISPLAYS AND BILLBOARDS 10. Output Enable 15. Address 8
MICRO-PROGRAMMING 11.  Address 5 14.  Address 7
CODE CONVERSION 12. Vgg 13.  Address 6

BLOCK DIAGRAM

BIPOLAR COMPATIBILITY
All inputs of the 3940 can be driven directly by standard ' QUTPUT ENABLE
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. A1O— —

COLUMN
| DECODER
| (10F9)

Vee
A0 . 5184 BIT

STANDARD TRUTH TABLES N

64x9x9 L -VCC
09
The 2526NX/CM3530 is a 7x9 matrix, ASC!I character set ! oot f

OUTPUT
ENABLE

OUTPUT
LATCHES
)

3

| DECODER =
(10F 64)

(raster scan) utilizing the two unused left-most columns for |

A100 READ

BCDIC-ASCII and BAUDOT-ASCII code converters. Use GENERATOR
this device for evaluation or for suitable application. Other Lm.;
standards will be announced as they become available.

PART IDENTIFICATION
CUSTOM TRUTH TABLES PART NUMBER | OP. TEMP. RANGE | PACKAGE
Ask your Signetics Representative for recommended coding 2526N 0-70°C 24-Pin DIP
format. NOTE: 0" =0V, 1" = +5V
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SILICON GATE MOS 2526

PACKAGE INFORMATION

N PACKAGE

LEADNO. 1

470 (11.83)
450 (11.42)
€ e 1260 (3194) 510 (12.96)
1230 (31.18) - 480 (12.18)
110 (279)
065 (1.65)
1 1 t
065 (1.65)
.020 10.51} -
©053) 021 275 (448)
{0.39) 015 35 (3.68) 600 {15.24)
054 {137) 650 (13.97)
NOTES: B4 (112 E] <
. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED. j_.;g %% %g. :fg;;
BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. TOP RING GOLD PLATED. ’ ’ T

LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

TOLERANCES NON CUMULATIVE,

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

THERMAL RESISTANCE: © Ja=.050°C/mW, © Jc =.010°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

o nplplEe v -
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HIGH SPEED 512x8 STATIC READ-ONLY MEMORY 2530

ADVANCE SPECIFICATION SILICON GATE MOS 2500 SERIES
DESCRIPTION PIN CONFIGURATION (Top View)
The 2530 is a high speed 4,096-bit Static Read-Only . NX PACKAGE
Memory available in a 512x8 organization. This device has
TTL compatible inputs and outputs and requires +5V and n :|2“
—12V power supplies. A READ input controls the entry of le [=
data from the ROM into output latches. Three-state out-
puts allow OR tying for implementing larger memories. Two :[] [ 1=
OUTPUT ENABLES control the eight output devices with- «[] BE
out affecting address circuitry. -] o
s[] 2530 [ J»
[] [
FEATURES o] nE
e 512x8 ORGANIZATION
® 450ns TYPICAL ACCESS TIME [ | e
e STATIC OPERATION o] s
o ADDRESS LATCHES
e TTL/DTL COMPATIBLE INPUTS : n[] [
e TTL/DTL COMPATIBLE THREE STATE OUTPUTS e [] [
® Vgoe =15V, Vgg=—-12V
e 24-PIN SILICONE DIP 1. Output6 24. Vee
e SIGNETICS P-MOS SILICON GATE PROCESS o ot
TECHNOLOGY 4. Ground 21. Output 3
5. Address 1 20. Output 2
6. Address 2 19. wt 1
7. Address 3 18. Read .

, 8. Output Enable 1 17. NC
APPL'CAT'ONS 9. Output Enable 2 16. Address 9
MICRO-PROGRAMMING 10. Address 4 156. Address 8

11. Address 5 14. Address 7
CODE-CONVERSION 12 Vgg 13.  Address 6

BLOCK DIAGRAM

BIPOLAR COMPATIBILITY

OuUTPUT

All inputs of the 2530 can be driven directly by standard E""‘i“‘ T oumuTenaLe2
bipolar integrated circuits, (TTL, DTL, etc.). The data out- Tora
put buffers are capable of sinking a minimum of 1.6mA DECODER vee
sufficient to drive one standard TTL load. = ?“’ o I ]
: Proree . T L P
Ag O——~1 [~ ROM MA1I'1|;IX ! LoAl'JI'.(r:':luEg = l
512x8 | 8 Vee |
A1 O— —:-b I g
STANDARD TRUTH TABLES : couum f t
The 25630NX/CM3530 is an ASCII-EBCDIC and EBCDIC- | 1088 —
ASCII code converter. Use this device for evaluation or for A3 O—— - GENERATOR
applications requiring this conversion. Other standards will !

READ

be announced as they become available.

PART IDENTIFICATION
CUSTOM TRUTH TABLES PART NUMBER OP. TEMP. RANGE | PACKAGE

Ask your Signetics Representative for recommended coding 2530N 0-70°C 24-Pin DIP
format. NOTE: “0” =0V, ““1” = +5V
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SILICON GATE MOS 2530

PACKAGE INFORMATION

3
E

e
8l
g
E

N PACKAGE
LEAD NO. 1
W@
tn
C 5

510 (12.96)
480 (12.18)
10 (2.79)
065 (1.65)

i

el

065 {1.65) 012 (030)
%6 05T o8 {020
1053 021 175 aa)
0.39) 015 a5 (368} % "5_~;4_)
054 (1.37) K {13.97)
o Gd »
NOTES: 10 (279) 100 (254)
5 (2.29) 050 (1.27)
1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.
2. BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. TOP RING GOLD PLATED.
3. LIDMATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.
TOLERANCES NON CUMULATIVE.
@ SIGNETICS SYMBOL DENOTES LEAD NO. 1.
LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
7. THERMAL RESISTANCE: © Ja=.050°C/mW, ® Jc = .010°C/mW,
8.

ALL DIMENSIONS SHOWN IN'PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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QUAD 80-BIT STATIC SHIFT REGISTER

ADVANCE SPECIFICATION

DESCRIPTION

The Signetics 2532 Static Shift Register consists of enhance-
ment mode P-Channel silicon gate MOS devices integrated
on a single monolithic chip. Each of the four 80-bit registers
is provided with an independent input, push-pull output
and recirculation control. The single phase clock is common
to all four registers. All inputs and outputs including the
clock interface directly with TTL or DTL circuits without
external components.

Data is entered when the clock is at a logic “‘1”. Data is
shifted when the clock goes low. When the Recirculate
control is at a logic "’1”*, data recirculates and is continuously
available at the output, data input is inhibited. With the
Recirculate control is at a logic 0", data is entered.

FEATURES

¢ TOTAL TTL COMPATIBILITY

SINGLE CLOCK LINE

RECIRCULATE PATH ON CHIP

DC TO 2.5 MHz OPERATION GUARANTEED
LOW POWER (TYPICALLY 40 uw/BIT)
PIN-FOR-PIN REPLACEMENT FOR (DYNAMIC)
MK1007P AND TMS3409

POWER SUPPLIES +5V AND —-12V

APPLICATIONS

LOW COST SEQUENTIAL ACCESS MEMORIES
LOW COST STATIC BUFFER MEMORIES

CRT REFRESH MEMORIES — LINE STORAGE
DELAY LINES

DIGITAL FILTERING

SPECIAL FEATURES

The three clock phases used by the static register cells are
generated internally by an on-chip generator. This clock
generator is controlled by a single TTL/DTL logic level
input.

BIPOLAR COMPATIBILITY

All inputs of these registers, including the clock can be
driven directly by bipolar TTL/DTL integrated circuits with-
out external components. Each input is equipped with an
internal pull-up resistor to enhance the “1’* level of the TTL
driver. Outputs are push-pull operating between 0V and +5V
and provide a sink current of 1.6mA for one TTL fanout.
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SILICON GATE MOS 2500 SERIES

PIN CONFIGURATION (Top View)

2332

B PACKAGE
. e
2 E j 15
3 E :] 14
4 E D 13
2532
5 E :] 12
6 l: :! 1
7 I: ; 10
8 E :] 9
1. OUT1 16. Vce
2. Recirculate 1 15. IN 4
3. IN1 14. Recirculate 4
4. ouUT 2 13. ouT 4
5. Recirculate 2 12.  Vgg
6. IN 2 11. ¢ IN
7. ouT 3 10. IN 3
8. Vpp (Ground) 9. Recirculate 3
TRUTH TABLE
RECIRCULATE INPUT FUNCTION
0 0 “0" is Written
0 1 “1" is Written
1 0 Recirculate
1 1 Recirculate
NOTE: “0” = OV, 1" = +5V
BLOCK DIAGRAM
AN O GEl:égféOR
IN
|
et >0 our
REC
(ONE OF FOUR SHOWN)

PART IDENTIFICATION

PART NUMBER

BIT LENGTH

PACKAGE

2532B

Quad 80

16-Pin DIP




SILICON GATE MOS 2532

PACKAGE INFORMATION

B PACKAGE

LEAD NO. 1

@

ﬁﬁﬁﬁﬁﬁﬁﬂ

PAVEVAVAVEVRVANE

755 _ (1918) .310(7.87)
745 (1892) /0730 |
6]
_t
068 (173}
] 057 (145)
t 135 (‘a 43) '
035 (0.89) T—nm .015 (0.38) .o
15 (0.38) 010 (0.25)
f | 021 (0.63) T w0 0781 375 (9.53)
015 (0.38) 279 =020 {051} s -

NOTES:
1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.
2. BODY MATERIAL: SILICONE MOLDED.
@ TOLERANCES NON CUMULATIVE.
(4] SIGNETICS SYMBOL DENOTES LEAD NO. 1.
(5] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
7. THERMAL RESISTANCE: © Ja=.16"C/mW, © Jc = .08°C/mW.
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS}

112




1024-BIT STATIC SHIFT REGISTER 2 5 33

ADVANCE SPECIFICATION

DESCRIPTION

The Signetics 25633 Static Shift Register consists of enhance-
ment mode P-channel silicon gate MOS devices integrated
on a single monolithic chip.

The 1024-bit register is equipped with two data inputs
together with a “’Stream Select’” control to facilitate exter-
nal recirculation.

The single phase clock input, data input, data output, and
stream select control will interface directly with TTL/DTL
circuits without external components.

Data is entered when the clock is at a logic ‘1. Data is
shifted when the clock goes low.

FEATURES

TOTAL TTL COMPATIBILITY

SINGLE CLOCK LINE

DC TO 1.0 MHz GUARANTEED

LOW POWER (TYPICALLY 160 uW/BIT)

POWER SUPPLIES +5V AND —12V

8-PIN DIP

STREAM SELECT FOR EASY RECIRCULATION

APPLICATIONS

LOW COST SEQUENTIAL ACCESS MEMORIES
LOW COST STATIC BUFFER MEMORIES

CRT REFRESH — LINE AND PAGE

DELAY LINES

DRUM MEMORY REPLACEMENT

SPECIAL FEATURES ' ,
The three clock phases used by the static register cells are
generated internally by an on-chip generator. This clock
generator is controlled by a single TTL/DTL 5V logic level
input.

Recirculation of data in the 2633 is accomplished by simply
jumpering the output back to IN 2. The stream select
_control then becomes a Data Entry/Recirculate Control.

BIPOLAR COMPATIBILITY

All inputs of this register, including the clock can be driven
directly by bipolar TTL/DTL integrated circuits without
external components. Each input is equipped with an inter-
nal pull-up resistor to enhance the /1" level of the TTL
driver. The output is push-pull, operating between OV and
+5V, and provides a sink current of 1.6mA for one TTL
fanout.
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SILICON GATE MOS 2500 SERIES

PIN CONFIGURATION (Top View)

V PACKAGE
] s
2 I: :|7
2533

3 js

o] [ s
1. OUT 8. Vce
2. Vgg 7. IN 2
3. Stream Select 6. ¢ IN
4. Vpp (Ground) 5. IN 1

TRUTH TABLE
STREAM SELECT FUNCTION
0 IN 1
1 IN 2

Note: “0” = 0V, “1" = +bV
BLOCK DIAGRAM

AINO

CLOCK
GENERATOR

INg

[ 1]

1024-BIT I> o)
REGISTER out

S. SEL.
INg

(JUMPER FOR RECIRCULATE) | |

PART IDENTIFICATION

PART NUMBER | BIT LENGTH PACKAGE

2633V 1024 8-Pin DIP




SILICON GATE MOS 2533

PACKAGE INFORMATION

V PACKAGE
LEADNC.1 [3]
Nk I A T B
En
q
WO
| 375_(9.53)
365 19.27)

0520132 ] @ 5
044 (1.12)
L
amoe | T ™
030 (229 045 {1.14)
.025 (0.64)

NOTES:

LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

BODY MATERIAL: SILICONE MOLDED.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH,

THERMAL RESISTANCE: © Ja=.16 C/mW, @ Jc=.08 C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS, (MILLIMETERS)

® ~ o [P[E)e]
~ o FElE]

.

375 (9.53)
375 (826
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UNIVERSAL ASYNCHRONOUS
FIRST-IN, FIRST-OUT BUFFER REGISTER

2335

ADVANCE SPECIFICATION

DESCRIPTION

The Signetics 2535 is a P-Channel MOS asynchronous
buffer memory consisting of 32 8-bit words. Both input
and output can be either serial or parallel with a data rate
of DC to 1 MHz in either mode of operation.

The register is designed so that information entered at the
input will “fall through” to the lowest unoccupied location.
Input and output may be accessed asynchronously. Control
logic provides flag signals indicating presence of data and
availability status of empty storage locations.

The 2535 may be expanded in either the bit or word
direction. All inputs and outputs are directly DTL/TTL
compatible.

FEATURES

ASYNCHRONOUS LOAD AND DUMP

32 WORD BY 8-BIT ELASTIC STORAGE
DC TO 1 MHz OPERATION

SERIAL OR PARALLEL OPERATION
TTL COMPATIBLE

28-PIN DIP PACKAGE

Vce = 19V, Vgg = —12V

APPLICATIONS

INTERFACE BETWEEN INDEPENDENTLY
CLOCKED SYSTEMS

KEYBOARD TO LINE BUFFER MEMORY

DISC AND TAPE BUFFER MEMORIES

DATA CONCENTRATORS

DATA “SILO'S”

BIT RATE SMOOTHING

MODEMS

CPU/TERMINAL BUFFERING

BIPOLAR COMPATIBILITY

All inputs of the 25635 can be driven directly from TTL
output levels. Outputs will sink and source sufficient current
for one TTL fan-out.

PART IDENTIFICATION

TYPE PACKAGE OP. TEMP. RANGE
25351 | 28-Pin Ceramic DIP 0-70°C
2535N | 28-Pin Ceramic DIP 0-70°C
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SILICON GATE MOS 2500 SERIES

PIN CONFIGURATION (Top View)

O N rEN

I PACKAGE
N PACKAGE

] [ as

2] Bk

s[] BE

O s

5 E —__l 24

6 D j 23

] 2838 [=

8 [: j 2

o] g

10 [: j 19

W] e

12 [j ]17

13 [: j‘lﬁ

Wl s
Input 2 28. Input 3
input 1 27. Input 4
Vaa 26.  Overflow Indicator
Extend 25. Vee
Dump Control 24. input 5
Serial Output Control 23. Input 6
Output 1 22, Input 7
Output 2 21. Input 8
Output 3 20. Fuliness Flag (8)
Output 4 19. Fullness Flag (16)
Chip Enable 18. Load Control
Output 5 17. Serial Input Control
Output 6 16. Ground
OQutput 7 15. Output 8




SILICON GATE MOS 2535

BLOCK DIAGRAM

Lc
O— CLEAR
WRITE ADDRESS COUNTER -t O
OQUTPUT ENABLE
\
1 07
Oo——] I
i
[ I
: INPUT - 32x8 - OUTPUT I
l' REGISTER e STATIC RAM REGISTER ‘
I8
Oo——] — 5
0g
EX
[ [ ‘} ,———o
|~
sic P READ ADDRESS COUNTER soc
INPUT -t - QUTPUT
CONTROL  |-a< CONTROL
LOGIC o LOGIC
4 T| AVAILABLE STORAGE COUNTER -~ r
- {UP/DOWN COUNTER) -
SIC COUNTER SOC COUNTER
DC
O
ol FF{8) FF(16)
| PACKAGE
LeaDNo.1 5]
= v~ - .- N ~ S~ ~ st~ ——.— N ~ a—Y =~ ¥ ~s— ’ -
610 (15.49)
580 (14.73)
\
g e v — A w— —— . wo— —— — L — i wa—" S s S —
L 1.430 (36.32) -
= 1.380 (35.05) e | 490 (1245)
| 560 (14.22) | ! - 470 (11.94)
i 500 (12.70) 1 ‘
f 1 B
I 120 (3.05)
080 (2.03)
.012 (0.31)
I 008 (0.20)
‘ i i 100 (254)
| ' | i
" 10 ‘
¢ 021 (0.53} 090 | 620 (15.74)
| g 2021 1093 f.— e 020 115,78
065 (1.65} ! 015 {0.38) > (2.79) 590 (14.98)
030 (0.76) 080 (_1_2)_4 -
045 (1.14}
Notes:
1. Lead Material: Kovar or Equivalent, Gold Plated.
2. Body Material: Ceramic with Kovar or Equivalent. Top Ring Gold Plated.
3. Lid Material: Kovar or Equivalent, Gold Plated, Alloy Seal.
Tolerances Non Cumulative.
[E] Signetics Symbol Denotes Lead No. 1.
Lead Spacing Shall be Measured within this Zone.
7. Thermal Resistance: 9 Ja=.050°C/mW,® Jc = .010°C/mW.
8. Al Di ions Shown in P; are Metric Mitti
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SILICON GATE MOS 2535

PACKAGE INFORMATION

N PACKAGE

LEAD NO. 1

ANANANANANANANANANANANANANAIN..
n

556 (14.10)
C 545 (1a8h)

}VWUU@UUUUMUUVHM

1455 _ (36.96) 045 (1.14) 1 610_{15.49) |
1.440 " (3658) 1 [0z 051 560" (14.99)
- 0750191
065 (165}
155(3.94)
145 (3.68)
136 (3.43) 015 {0.38).
1120 (3.05) 010 (0.25)
. 085 (2.16) I 675_(17.15) |
e k 065 (1.65% I 625 (15.88) |
015 (0.38) 090
(279)
@29

NOTES:

LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

BODY MATERIAL: SILICONE MOLDED

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

5] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
6.
7
8.

BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
THERMAL RESISTANCE: © Ja=.12°C/mW, ©) Jc = .05°C/mW.
ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS}
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UAR-T UNIVERSAL ASYNCHRONOUS
RECEIVER-TRANSMITTER

2336

ADVANCE SPECIFICATION
DESCRIPTION

The Signetics 2536 Universal Asynchronous Receiver-
Transmitter is a general purpose, programmable MOS/LSI
subsystem integrated on a single monolithic chip. The device
can simultaneously convert asynchronous serial binary char-
acters to a parallel format (receiver) and parallel binary
characters to serial, asynchrondus output (transmitter) with
start, parity, and stop bits added or verified. Both receiver
and transmitter are double buffered and fully compatible
with bipolar logic. The UAR-T may be programmed as
follows: the word length can be either 5, 6, 7, or 8 bits;
parity generation and checking may be inhibited; the parity
may be even or odd; and the number of stop bits may be
either one or two.

FEATURES :
e DIRECTLY TTL/DTL COMPATIBLE — NO INTER-
FACING CIRCUITS REQUIRED

¢ FULLY DOUBLE BUFFERED — ELIMINATES NEED
FOR SYSTEM SYNCHRONIZATION: FACILITATES
HIGH SPEED OPERATION

¢ FULL DUPLEX OPERATION - TRANSMI‘TS AND
RECEIVES DATA SIMULTANEOUSLY

¢ FULLYPROGRAMMABLE —EXTERNALLY SELECT-
ABLE:
WORD LENGTH
BAUD RATE
EVEN/ODD PARITY
PARITY INHIBIT
SINGLE OR DOUBLE STOP BIT GENERATION

e HIGH- SPEED OPERATION

— 30K BAUD, 250ns
STROBES :

® AUTOMATIC DATA STATUS GENERATION:
TRANSMISSION COMPLETE
BUFFER REGISTER TRANSFER COMPLETE
RECEIVED DATA AVAILABLE
“PARITY ERROR
FRAMING ERROR
OVERRUN ERROR

¢ TRI-STATE OUTPUTS-BUSSING CAPABILITY
DATA OUTPUTS

STATUS FLAGS
® STATIC LOGIC — STABLE

e STANDARD POWER SUPPLIES — +5, —12

SILICON GATE MOS 2500 SERIES

PIN CONFIGURATION (Top View)

I PACKAGE
1. Vee
2. Vae
3. Ground
4. Received data enable
1 [: j 40 6.~
[ EEN
7.
s[] [ = 8. Received data bits
9. (RDq - RDg)
4 [: j 37 10'
11
5 d 36 *
:l 12.
3 |: :] 35 13.  Parity error
14. Framing error
[ HE 15.  Over-run ,
- 16. Status flag enable.
/ enabjle.
¢ [: j = 7. Receiver clock
9 L—_ :I 32 18. Reset data available
19. Data available
10 E 2536 :’ Bl 20. Receiver serial input
21. External (master) reset
" E :] * 22. Transmitter buffer empty
12 E :l 2 23. Data load strobe
24. Transmitter register empty
] :] 28 25.  Transmitter serial output
26.7]
14 E ] 27 27‘
15 E j 26 28.
29. | Transmitter data inputs
’SE :]25 30. (DB¢ - DBg)
31.
vl ] BE a2,
33.
18 23 _
’: :I 34. Control load strobe
10 ': ':] 2 35. No parity
36. Stop bit(s) select
[ ] g 37. Word length select 2
38. Word length select 1
39. Odd/even parity select
40. Transmitter clock pulse
APPLICATIONS
PERIPHERALS
TERMINALS
PRINTERS
MINI-COMPUTERS
MODEMS
CONCENTRATORS

MULTIPLEXERS
CONTROLLERS

CARD AND TAPE READERS

KEYBOARD ENCODERS

REMOTE DATA ACQUISITION SYSTEMS
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SILICON GATE MOS 2536

BLOCK DIAGRAM

DBg o e s+ eeese DBy
33 32 31 30 29 28 27 26
Y Yy Yy
TRANSMITTER - B 5
BUFFER REGISTER
22
. - TBE
Tor & TRANSMITTER | START d so
REGISTER BIT
24
wisy 37 ! I » TRE
wisy 3B 35w
39 36
EPS ' i SPS
cs 3 CONTROL
REGISTER 1
—t—V¢c
A 2 2
VGG
— v
a2 WORD LENGTH GND
GATING 21
—t— XR
RRE! |
17 DATA 19
RCP RECEIVER REGISTER }a=| RECEIVED || o - DA
DETECT
\ Y
swe 1€ ERROR STATUS RECEIVER BUFFER 4 mDE
REGISTER REGISTER
A | 1A
13 14 15 § 6 7 8 9 101112
PE FE OR RDg ¢ o o ¢ ¢ ¢ ¢ ¢« RDyq
| PACKAGE
LEADNO.1 [B]
610 (15.49)
580 {14.73)
—— 1
2.030 (51.56) |
f 1.980 (50.29) = £070 (1.78) 490 (12.45)
- 560 {14.22) ) [ 030 @78 ‘ 470 (119)
| 500 (12.70) i *
[ ]
{
012 (0.31)
1008 (0.20)
021 (0.53) l__ 110 620 (15.74)
065 {1.65) 015 (0.38) 1090 590 (14.98)
1030 (0.76) L e o0 (52) 279 @
045 {1.14) 529
Notes:
1. Lead Material: Kovar or Equivalent, Gold Plated. -
2. Body Material: Ceramic with Kovar or Equivalent. Top Ring Gold Plated.
3. Lid Material: Kovar or Equivalent, Gold Plated, Alloy Seal.
[4] Tolerances Non Cumulative.
[5] Signetics Symbol Denotes Lead No. 1.
. Lead Spacing Shall be Measured within this Zone.
7. Thermal Resistance: ¢ Ja = .050°C/mW, 9 Jc = .010°C/mW.
8. AND Shown in F are Metric Equi (M
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2048-BIT RANDOM ACCESS MEMORY

FULLY DECODED,

2548

ADVANCE SPECIFICATION

DESCRIPTION

The Signetics 2458 2048x1 Dynamic Random Access
Memory employs enhancement mode P-channel devices
integrated on a single monolithic chip. The device is fully
decoded and contains built-in refresh amplifiers. All address
input data and control lines are directly TTL compatible.
Clocking is performed by three high level (OV to —20V)
non-overlapping clock inputs. (Use Signetics N575 Clock
Driver.) The output data line supplies a minimum “1"' level
output of 600uA. (Use Signetics 8T25 Sense Amplifier.)

FEATURES

HIGH STORAGE DENSITY

READ ACCESS TIME 300ns MAX.

CYCLE TIME 615ns MAX.

LOW POWER DISSIPATION (80 uw/BIT)
AUTOMATIC REFRESH DURING READ (2 ms)

LOW CLOCK CAPACITANCE (¢1 35 pF; 92, 3 25 pF)
STANDARD 22-PIN DIP, CERAMIC

Vee = 5V, Vgg = +7V, Vpp = —15V

ALLINPUTS EXCEPT CLOCK ARE TTL COMPATIBLE

APPLICATIONS
CORE MEMORY REPLACEMENT :

DOUBLED STORAGE CAPACITY (OVER 1K RAMS)
BUFFER STORES
MAIN MEMORY

BIPOLAR COMPATIBILITY _

All address lines, control lines and data input lines are
directly TTL compatible. Three clock lines require high
level drivers. The data out line requires a sense amplifier.
(Signetics N575 Clock Driver and 8T25 Sense Amplifier
are recommended.)

GENERAL TIMING AND OPERATION

| 1
TR
P1—f-fet P2 >t P3 —sft— P4 —mfP5 ]

1. During period 1 internal nodes are precharged. The rising
edge of CL1 (end of Period 1) clocks input address and
CS data into storage elements.

2. During period 2 the row and column decoders select the
desired bit.
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SILICON GATE MOS 2500 SERIES
PIN CONFIGURATION (Top View)

| PACKAGE
] =
2 |: :' 21
3 [: j 20
4 [: j 19
5 E j 18
e[| 28431 [ v
7 E j 16
8 E j 15
9 [: :I n
10 E j 13
n E ::] 12
1. Vgp 22. Chip Select
2. Write Control 21. Data In
3. Read/Write 20. Vc¢c
4. Data Out 19. o1
5. Vpp 18. *3
6. Address5 17.  ¢2
7. Address 6 16. Address 4
8. Address 7 15. Address 3
9. Address 8 14. Address 2
10. Address 9 13. Address 1
11. Address 10 12. Address 0

3. During period 3 the information in the bit is exclusive
OR’d with the selected information contained in the
column inversion memory. The result is sent to the out-
put. The output information is stable near the end of
period 3.

4. During period 4 the write enable circuitry is activated.
The internal data-in level is determined by exclusive
OR’ing the actual input with the selected information
contained in the column inversion memory.

5. If a write is desired during period 5, data is written into

the selected bit. The information stored in all other bits
sharing the same addressed column is inverted and re-
freshed. The appropriate bit of the column inversion
memory is also inverted and refreshed.
If a refresh is desired during period 5, the information
stored in all bits sharing the same addressed column is
inverted and refreshed. The appropriate bit of the column
inversion memory is also inverted and refreshed.

PART IDENTIFICATION

TYPE PACKAGE OP. TEMP. RANGE
2548l 22-Pin Ceramic 0-70°C
DIP (0.4")

NOTE: “0" =0V, 1" = +5V



" SILICON GATE MOS 2548

BLOCK DIAGRAM

NOTES:

TOLERANCES NON CUMULATIVE.
SIGNETICS SYMBOL DENOTES LEAD NO. 1.

o N[E|EE]w

LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. TOP RING GOLD PLATED.
.,

LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
THERMAL RESISTANCE: © Ja=.0556"C/mW, © Jc = .012°C/mW.
ALL DIMENSIONS SHOWN {N PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

cs
CS i
cs DATA CONTROL
BUFFER
AND
STORE A4 aw
A2
out G)
At l
e O
[
32-BIT COLUMN INVERSION MEMORY DI
we
© A1 ’ 'AZ 1
A1 A I 0
[l ROW  featu] -
512-BIT MEMORY DECODE 512-BIT MEMORY
' * |- A1
16 16
" " COLUMN
16 COLUMN 16 COLUMN ADDRESS
DECODE DECODE BUEFER [ A2
12 STORE
‘ 16 ' 16 |- A3
32 fg 32
.BIT MEMORY [<#===| ROW -BIT MEMORY [~ A4
512-BIT OECObE 512-BIT MEMO!
A3 A4
12
ROW ADDRESS BUFFER AND STORE
A0 A9 A8 A7 A6 A5
LEAD #1
— p— P—
410 (1041)
.380 { 9.65)
—e—— ~—
| 1130 (28.70)
| 1000 (27.69) . %% '(‘,-f;:’)
065 (1.65) 510 (12.95) 120 (3.05)
*I "',‘—o 76 450~ 1235 | o6 203
[
1
‘ 012 3n__,
! 008 (0.20)
i
I
420_(1067)
390 7 990)
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SECTION

N-CHANNEL-ADVANCE INFORMATION
ON NEW PRODUCTS (b)
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1024-BIT DYNAMIC, RANDOM ACCESS MEMORY

FULLY DECODED, HIGH SPEED,

2601

DESCRIPTION
The Signetics 2601 is a high speed, dynamic random access
memory offering a 1024x1 organization. Fabricated with
low threshold N-Channel silicon gate technology, the 2601
yields an access time of less than 80ns and allows a cycle
time of less than 200ns. Cell refresh is accomplished auto-
matically during row (Ag-A4) addressing. The clocking
scheme is straight-forward, requiring three non-overlapping
controls: Clock ¢1, Chip Select, and READ/Write. Re-
commend Signetics N577 Clock Driver, N8T25 for output
sense amplifier.

FEATURES
e HIGH SPEED ACCESS . . . . 80ns MAX

e CYCLE TIME 200ns MAX.
e 1024x1 ORGANIZATION
e POSITIVE VOLTAGE CONTR
e OUTPUT CURRENT . ... 1.
o REFRESH TIME . . .2

e EASY CLOCKING %%M%£
e Vpp=+16V, Vgg = —2.5V

o SIGNETICS N-CHANNEL SILICON GATE
TECHNOLOGY

APPLICATIONS
HIGH SPEED MAINFRAME MEMORY

CORE MEMORY REPLACEMENT
HIGH SPEED BUFFER STORES

BLOCK DIAGRAM

Vop  Vss Ves

3
g0l
7
A10—
A 10r32 |32| READ/] 32 g
A2 0 row A wRITE | 32 ROWS
T8 DECODER| | DRIVERS g S
30
5
A0
2
30DIn
15 SENSE AND REFRESH
RIW O AMPLIFIERS 2
2o 00Ut
B
PY-u.. 10F 32
COLUMN DECODER
4
CSO——|

12 )11 (16 {9 8
0O 0 0 O o
Bs Bg By Bg Bg

ADVANCED SPECIFICATION
SILICON GATE MOS 2600 SERIES

PIN CONFIGURATION
I & XA PACKAGES

s
:] 17
:] 1
:] 15
s l: 2601 :I "
o[ ] e
/] mL
' ui
9 E D 10
1. Clock ¢ 18. VBB
2. Data Out 17. VDD
3. Dataln 16. Address 7
4. Chip Select 15. Read/Write
5. Address 4 14. Address 3
6. Address 2 13. Address 0
7. Address 1 12. Address 5
8. Address 9 11. Address 6
9. Address 8 10. Vgg (Ground)

PART IDENTIFICATION

TYPE PACKAGE OP. TEMP. RANGE
2601 XA 18-Pin Plastic DIP 0-70°C
26011 18-Pin Ceramic DIP 0-70°C
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SILICON GATE MOS 2601

TIMING DIAGRAM

16V

\
ADDRESS

\
-

o

i

[ ——

- ———— - —— —

! )

tCYCLE

16V

1

.

15

0
16V
CHIP SELECT

‘-[B_Z‘ LEAD #1

=3
2

8

930 (2362
890 (2260

470 _(11.84)
420 uaon-_’l

f—

320 1813)
20 (737

NOTES:

LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT.

LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1,

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

THERMAL RESISTANCE: ¢ Ja = .060°C/mW, © Jc = .015°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. {MILLIMETERS)

® Np@Elw &

16V
READ/WRITE lTw.'
0
w o T T T T T T T T T T T T T A r=-
e
DATAIN o |
° wJ
|=— taccess—=]|
PACKAGE INFORMATION
I PACKAGE XA PACKAGE

LEADNO. 1

ﬁﬁﬁﬁﬁf\ﬁﬁg

252 (6.40)
245 (6.22)

AV AVAVAVAVAVAVAY)

925 (2350)
515 (2328}

290 (7.37)

035 (0.89) l 310(7.87)

; 6]
1126 (3.18)
| 116 (2.92) 68 (1.73)
f 745
Vo asswas 050 _ |\—
2013080 Fowm

021(0.53) .
015 {0.38) K

375 (953) }

052(1.32)___]|
044 {1.12)

325 8.261

NOTES:

LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

BODY MATERIAL: SILICONE MOLDED.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.

THERMAL RESISTANCE: © JA =.16°C/mW, © JC = .08°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

© ~ o EEER S ~
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FULLY DECODED, 1024-BIT 2602
STATIC RANDOM ACCESS MEMORY

ADVANCED SPECIFICATION 26 02'1

SILICON GATE MOS 2600 SERIES

DESCRIPTION PIN CONFIGURATION
The Signetics 2602 is a medium speed, static random acc?ss B & | PACKAGES
memory offering a 1024x1 organization. Fabricated with
low threshold N-Channel silicon gate technology, the 2602
yields an access and read cycle time of less than 1 us for the
standard version and 500ns for the-1 version. Write cycle
time is 500ns.
The 2602 is fully static, requiring no clocks and is com-
pletely DTL/TTL compatible including the single +5V
power supply requirement.
FEATURES ¢ mE
e 1024x1 STATIC OPERATION O u
e 100% TTL COMPATIBLE S )
o LOW ACCESS AND CYCLE TIME: 2602 ; L ]
0 [ 2602 e
e LOW POWER DISSIPATION s[] [
¢ STANDARD PACKAQE o] al
Vee = +5V 7
hd CcC 7|: :]10
e SIGNETICS N ILICON GATE
TECHNOLOGY o[] [ ]s
APPLICATIONS
PERIPHERAL MEMORIES
BUFFER MEMORIES
MINICOMPUTER MEMORY
1. Address 6 16. Address 7
BLOCK DIAGRAM 2. Address 5 15. Address 8
3. Read/Write 14. Address 9
4. Address 1 13. Chip Select
5. Address 2 12. Data Out
6. Address 3 11. Data In
7. Address 4 10. Ve
vee GND 8. Address 0 9. Ground
Txo T9
f00t——{ 30
ot T2
Ao _lzo-— REA 3235(;:_%V:ASNS
Din o
R/W03 | JRITECIRCUIT COLUILISI‘:)?EZCODER
sol2
I PART IDENTIFICATION
g2 Lv be L e TYPE PACKAGE TA OP. TEMP. RANGE|
o ne mmome e 2602B [ 16-Pin Plastic DIP | 1us 0-70°C
2602-1B | 16-Pin Plastic DIP | 500ns 0-70°C
2602 1 | 16-Pin Ceramic DIP | 1us 0-70°C
2602-11 | 16-Pin Ceramic DIP | 500ns 0-70°C
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SILICON GATE MOS 2602, 2602-1

TIMING DIAGRAMS

READ CYCLE
r———————
) \
ADDRESS - RC————
. .
CHIP SE LECT»' <—tac

WRITE CYCLE

066 (1731
087 1451

t

115 292)
]

135343
]20?4051 015 10 38) 4|

035
010 (025}

ois

(089
{038

030 (076)

o 930 076) 3751953 :
020 o1 3% 826 =

NOTES:

LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

BODY MATERIAL: SILICONE MOLDED.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.

THERMAL RESISTANCE: © Ja=.16°C/mW, © Jc = .08°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

® ~ o ([FE]w]n -

R/ —s ’<—>wons Wp— [~
DATA OUT
| m |
| ~+—— tDH
tow
DATA IN
CHIP SELECT AND DESELECT
[ —— e — e ——————
ADDRESS
-
CHIP SELECT ms*f Iaa— ~e—tcp
—TT T T 77
DATA QUT
PACKAGE INFORMATION
B PACKAGE | PACKAGE
rLEA[%NO ' _,_[ ElLean =1
— tn
@l -
! 75501918 l e 3100787 il
745 (1882 " 290 (7371 %ﬁ{&—ﬁf—: :_;g_:.:;_;uv:
6]
,|251‘31m , '

012 (031
08 ©20)

320_1813)
290737

NOTES:

. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. TOP RING GOLD PLATED.
LIDMATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

THERMAL RESISTANCE: © Ja =.062°C/mW, © Jc = .018°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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SECTION

2000/2400 METAL GATE
MOS SPECIFICATIONS
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DUAL STATIC
SHIFT REGISTERS

2000

DESCRIPTION

The S2001K, S2002K, S2003K, S2004K, and S2005K are
Dual Static Shift Registers manufactured with a “P”
channel enhancement mode process.

The registers vary in length from dual 16 to dual 100. Two
power supplies and 2 external 28 volt clocks are required.
Static operation is assured with a third clock phase that is
generated on the chip. The pin configuration allows inter-
changing of register lengths without rewiring the socket.
Data is transferred into the register during ¢; and output
data appears on the negative-going edge of ¢,. For static
operation ¢; must be a ‘0" and ¢, ““1"".

METAL GATE MOS 2000 SERIES

PIN CONFIGURATION

BOTTOM VIEW

r=
H
]
E
@
i
z

REGISTER
N-8IT SHIFT
REGISTER

GND
NC—NO INTERNAL CONNECTION

PARTS IDENTIFICATION TABLE

PART NO. BIT LENGTH PACKAGE
ABSOLUTE MAXIMUM RATINGS $2001K 16 10 Pin TO-100
V4q With respect to Gnd -16V t0 0.3V §2002K 25 10 Pin TO-100
V 44 With respect to Gnd -30V to 0.3V $2003K 32 10 Pin TO-100
Clock and In with respect to Gnd -30V to 0.3V ;
Operating Temperature -55°C to +85°C §2004K 50 10 Pin TO-100
Storagg Temperature -65°C to +150°C S2005K 100 10 Pin TO-100
CIRCUIT SCHEMATIC
1 i i
" J |
1 0 '
Vgg > I |
Voo o~ T ] +
| | |
—F | — — | e ) |
[ I | —
| 4 1 | 4 L ]
LT, 4 TJT | DATA OUT
omme—ipy L L bE L[k
| | |
1 1 ]
-L- | LL | 1L I
e T
INPUT CIRCUITRY : NBIT : LAST 8IT : QUTPUT BUFFER
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SIGNETICS S2000 SERIES

ELECTRICAL CHARACTERISTICS ( Notes: 1,2,3,4and 5 )

LIMITS TEST CONDITIONS
CHARACTERISTICS TEMP . NOTES
MIN TYP MAX UNITS °c Vpp Vgg Vin V¢q Vgy [OUTPUT
““1"" Output Voltage 11 13 \Y -13 27 10 -27 -27 . 5
“0" Output Voltage 03 A1 \% -15 29 -2 -29 -29 5
Output Drive Capability
-8 -10 \Y -13 27 10 -27 -27 R =17k to Gnd
2001
-4 -6 \Y -13 27 10 27 -27 R =4 k& to Gnd
10 -1 \ -13 27 10 27 -27 R =17 k€ to Gnd
2002/3/4/5
-6 -8 \ -13 27 10 27 -27 Ry =4k to Gnd
Input Leakage Current
Data Inputs 0.5 UA +85 0 0 -20 0 0
Clock Inputs
1 50 MA +85 -28 0
o] 50 HA +85 0 0 28
QOutput Impedance
2001 25 k2 -13 27 -2 -27 -27 Oto-1V
2002/3/4/5 1.5 k) -13 27 -2 -27 -27 Oto-1V
Input Capacitance
Data Inputs 3 5 pF 25 -14 28 0 0 0 8
Clock Inputs
2001 10 pF 25 -14 28 0 0 0] 8
2002 12 pF 25 -14 28 0 0 0 8
2003 13 pF 25 -14 28 0 0 0 8
2004 12 18 pF 25 -14 28 0 0 0 8
2005 16 33 pF 25 -14 28 0 0 0 8
Power Supply Current
'bp
2001 -3 -10 mA -55 -15 -29 0 -29
2002 -5 -20 mA -55 -15 -29 0 -29
2003 -6 24 mA -55 -15 -29 0 -29
2004 -7 -17 mA -65 -15 -29 0 -29s
2005 -14 -32 mA 55 -15 -29 0 -29
felc
2001/2/3 -0.8 -3.5 mA -65 -156 -29 0 -29
2004/5 -0.5 -3.0 mA 55 -16 -29 0 -29
Propagation Dellay (tpd)
from ¢9
2001 300 475 ns 25 -14 -28 -28 -28 6,7
2002/3/4/5 300 450 ns 25 -14 -28 -28 -28 6,7
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SIGNETICS S2000 SERIES

NOTES FOR ELECTRICAL CHARACTERISTICS: FORCING FUNCTIONS

1. Parameter valid over operating temperature range uniess other-

wise specified. CLOCK REQUIREMENTS

2. Ali voitage measurements are referenced to the ground terminal.
Terminals not specifically referenced are tied to ground.

3. Negative logic definition: *“DOWN’ Level = ‘1", “UP”
‘Level = 0",

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

5. Output voltage leveis valid from D.C. to 1 MHz.

6. See output timing diagram.

7. Output load is 10 pF and 1 Y192

8. f =1 MHz, Vac = 26 mV, . All pins not specifically referenced
are tied to guard terminal for capacitance tests. Output pins are
left open.

9. All typical values are at 25°C and nominal supply voltages.

OUTPUT TIMING DIAGRAM

VOLTAGE LEVELS MIN TYP MAX" | UNITS
¢4 ¢p 0" (o} -1 -2.0 Volts
®1 ¢ 17 -27 -28 -29 Volts

TIMING
t & t¢ .025 5 usec
¢2 ¢q1 PW 0.4 10 Hsec
ov v $o PW 0.4 Msec
DATA OUT bo 0 usec
-lov

Note: ¢o may not be at ‘0’ logic level
for more than 10 us.

CLOCK DRIVER

INPUT REQUIREMENTS
+5V
fm———-
|
P !
68490 |
470
5V CLOCK o,
NPUT |
: 820pF
| —| DATA IN=LOGIC "1" DATA IN=LOGIC "0"
Ve 949037 :
L
CHARACTERISTIC | MIN - MAX | UNITS
] it
%8430 | Data in “0" +0.3 | -2.0 Volts
|
L e e Data in 1" -10 Volts
tu1n & tege 0 usec
Note: At high repetition rates and/or high capacitance loads, the
transistors may require heat sinking, i.e., 1000 pF at 1 MHz. Note: Data In must be stable between the 10% points of ¢1.
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$2000 SERIES

TTL INTERFACE REQUIREMENTS

Vg=+BV, Vp=-9V, Vg =-23V

+5V
Vo Vo
/6 8490 T
TTLOTL . SZOOXKO 1/6 8490
NPU UTPUT
DATA
INPUT TIL/TL
9 4 T DATA
OUTPUT
Vs
CLOCK
5V CLOCK INPUTO—— GENERATOR
DRIVER

PACKAGE INFORMATION

K-PACKAGE (TO-100)

325 (8.26)
[+ Fis @ 08—

030 {0.76)
020 [051)
1255 (6.48)
235 (5.97)
1045 (1.19)
1 i’.ms«m) INSUI
4
1562 (14.28)] L 1 T
500 (12.70)
! 1019 (0.48)
016 (0.41) OIA-
10 LEADS

. 370(9.40)
355 (9.0 DA

P

240 (6.10) 160 (4.06) 36° 2 TYp
1220 (5.59) O'1A- 120 (3.05)

2040 (1.02)
.029 (0.74)

$
Q
AN
Vs

.. 034 (0.86) N
028 {0.1) Vd

NOTES:
LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

BODY MATERIAL: CERAMIC WiTH KOVAR OR EQUIVALENT,

LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.
TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE,

THERMAL RESISTANCE: &) Ja = .060°C/mW, © Jc = .0156°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS.

o ~[olFE]e » ~

LATOR

. (MILLIMETERS)
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SHIFT REGISTER DC TO 3 MHZ

DUAL 100-BIT STATIC

2010

DESCRIPTION

The N2010K Dual 100-Bit Static Shift Register is designed
for use at shift rates from 0 to 3 MHz.* The device employs
P'* channel enhancement mode MOS techniques. Power
supply requirements are -14 and -28 Vdc. Clocking is
provided by two external -28 volt clock phases. A delayed
second clock phase (¢2s) is generated on the chip.

Data is transferred into the register during ¢ 1. Output data
appears on the negative going edge of ¢2. For static
operation, ¢1 must be a “0’* and ¢2 a 1",

The N2010K is a direct pin replacement for the S2005K/
3003 1MHz Static Shift Register.

*(25°)

ABSOLUTE MAXIMUM RATINGS:

VpD with respect to Gnd -16V to 0.3V
VGG with respect to Gnd -30to 0.3V
Clock and Input with respect to Gnd -30V to 0.3V

0°C to +70°C
-55°C to +150°C

Operating Temperature
Storage Temperature

METAL GATE MOS 2000 SERIES

PIN CONFIGURATION

BOTTOM VIEW

NC

INPUT 2 INPUT 1

100-BIT SHIFT
REGISTER

100-BIT SHIFT
REGISTER

GND

NC-NO INTERNAL CONNECTION

CIRCUIT SCHEMATIC

|
°2 o I | [
‘10 I I |
Ve O : ] |
Voo 0= i | il
—E HE | | HE i ,

! [ . L,
| - | 4 4 - l

| |_'I'l'_ | TT | DATA OUT
DATA IN O—] : : - T_‘tl _:l__'
| | :
| | |
.’[ | 4L | LL |
| oas o—1- ! T :
INPUT CIRCUITRY : NBIT : LAST BIT : OUTPUT BUFFER




2010 METAL GATE SERIES:

ELECTRICAL CHARACTERISTICS (Notes: 1,2,3,4,9)

RECOMMENDED POWER SUPPLY VOLTAGES: Vpp =-14 £1Vdc, Vgg = -28 £1Vdc

LIMITS TEST CONDITIONS
CHARACTERISTICS i 1 Tve ] max UNITS ngp Voo | Vea | Vi Vor Voz QUTPUT NOTES
1" Qutput Voltage -8 |[-10 \ 25 -13 | =27 | -7 |-27 | -27 5,7
“0" Qutput Voltage -0.3| -1.0 \ 25 -15 | -29 |-2 |-29 | -29 57
Output Drive Capability -4 | -6 \% 25 -13 | =27 | -7 |-27 | -27 Ry = 4k§2 to Gnd
Input Leakage Current
Data Inputs -0.5 uA 25 0 0 -15| 0 0
Clock Inputs
1] -50 MA 25 0 0 -28 0
2 -50 MA 25 0 0 0 -28
Output Impedance 156 k2 25 -13 | =27 -2 |-27 | =27 {Oto-1V
Input Capacitance
Data Inputs 3| 5 | pF 25 | -14 |-28 | 0
Clock Inputs 16 | 33 pF 25 -14 | -28 8
Power Supply Current .
o)) -14 | -20 mA 25 -15 | -29 0 -29
GG -08 | -3.0 mA 25 -15 | -29 0 -29
Propagation Delay (tdp) from ¢5 200 | 250 ns 25 -14 | -28 -28 | -28 6,7
NOTES:
1. Parameter valid at +26°C unless otherwise specified. 6. See output timing disgram.
B e aneas e o s Wites Ve = 35mu rma, All pins ot specifically rafaranced ore tid 10 guard tarminl
& Vamatacturon resarvo an fighe 1 ke dosign and orecen cnonge and improvements. 5. A ypiestvahoes ar at 2856 and nominal suppiy voltages

5.

Output voltage levels valid from DC to 3 MHz,

TYPICAL PERFORMANCE CHARACTERISTICS

MAXIMUM OPERATION FREQUENCY
VERSUS CLOCK AND SUPPLY VOLTAGE

6.0

o
=3

»
(=]

M
T

— s

"

h—
GUARANTEED (+25°C)

g
(=]

MAXIMUM OPERATING FREQUENCY (MHz)
o
o

[=)

0
+20 +10 0 -10 -20
POWER SUPPLIES 8 CLOCK VOLTAGE (£VOLTS FROM NOMINAL )

1000

TYPICAL POWER DISSIPATION {mW)

8

3

POWER DISSIPATION
VERSUS OPERATING FREQUENCY
o V=
] 1= +25°C ]
K STAT| ]
W A
y 4
A
V4
TYPICAL
DYNAMIC
DUAL 100-BIT MOS
SHIFT REGISTERS
(.
0 10 20 30 40
MAXIMUM OPERATING FREQUENCY (MHz)
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2010 METAL GATE SERIES

CLOCK REQUIREMENTS TTL INTERFACE REQUIREMENTS

+5v
_..|
"
% === v b
® - 470
! e sas0® T T
90% ~ ~ = — —X== 2Nz907 .
LT N20I0K 1/6 8490
DATA — INPUT ouTPUT
% TT=T T === INPUT et Imsete
, 27k ) 9 DATA
2 vy OUTPUT
W ——————m —— — oo S
cLock
5V CLOCK INPUT O] GENERATOR
ORIVER

VOLTAGE LEVELS MIN NOM MAX UNITS
NOTES:
01 02 "0 ° 1 20 Volts 1. Register ground (V) is tied to the bipolar integrated
¢ ¢ 17 -27 -28 -29 Volts circuit Ve power supply for proper biasing.
TIMING 2. Vg = +5VDC
t & 1 .010 5 sec Vp=-9viC
Vg =-23VvDC
¢q PW 0.10 10 usec
*3. Signetics Corp. N84S0A
¢p PW 0.15 lsec
bo o usec
Clock Repetition Rate| O 3 MHz
Note: ¢ may not be at “0’’ logic level OUTPUT TIMING DIAGRAM

for more than 10 us.

+2

INPUT REQUIREMENTS

ov

DATA OUT
-7V

—=| DATA IN=LOGIC ™" [+ > DATA IN:=LOGIC 0"

CLOCK DRIVER

CHARACTERISTIC | MIN | MAX | UNITS
Data in 0"’ +0.3 [ -2.0 Volts
Data in “'1"* -7.0 VOIts
Luqer & tuge 0 usec

NOTES:
1. At high repetition rates and/or high capacitance loads,
the transistors may require

Note: Data In must be stable between the 10% points of 4. heat sinking, i.e., 1000 pF at 3MHz.
2. % N8822B, SP3228B etc.

3. % N8880A, SP387A etc.
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2010 METAL GATE SERIES

PACKAGE INFORMATION

K-PACKAGE

325 (8.26)
[~ 5% @om oA >

_0._
©51
255 (5.48)
235 (5.97)
l— 0‘5 (o 35, INSULATOR

562 (14.28) U f
500 {12.70)

o1e

.019(0.48)

076 (0.41) DIA.
10 LEADS

240(6.10) -160 (4,06} 36°+ 2° TYP.

220(659) O'A- 120 (305)

P

~ .040 (102;
029 (074
N, SN
~ \'/
>

084 (0.86) ~
> 028 (0.71) Vd

NOTES:

LEAD MATERIAL: KOVAR OR EQUIVALENT— GOLD PLATED.

BODY MATERIAL: EYELET, KOVAR OR EQUIVALENT— GOLD PLATED GLASS BODY.

LID MATERIAL: NICKEL, WELD SEAL.

THERMAL RESISTANCE FROM JUNCTION TO CASE, © Jc = .025°C/mW, © Ja = .150°C/mW,
ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

aswN =
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FULLY DECODED 1024 AND
2048 STATIC READ-ONLY MEMORIES

- 2400

DESCRIPTION

The Signetics 2400 Series devices are high speed, fully de-
coded, MOS static 1024 and 2048-bit read-only memories
offering 128X8, 256X8, 256X4, and 512X4 organizations.

" Two output structure options, plus both single line and
3-bit binary coded chip select options, provide for wide
versatility and economy of application. The devices interface
directly with standard TTL/DTL or MOS logic circuits.
Process technology is P-Channel enhancement mode.

FEATURES
128X8, 256X8, 256X4, 512X4 ORGANIZATIONS
STATIC OPERATION - NO CLOCKS
FULLY DECODED ADDRESS
500ns TYPICAL ACCESS TIME
TTL/DTL COMPATIBILITY
OUTPUT OPTIONS:
BARE DRAIN
20K OHM PULL-DOWN RESISTOR
® TWO CHIP SELECT OPTIONS:
SINGLE LINE
3-BIT BINARY CODED
e EBCDIC-ASCII CONVERSION
TABLE IS CATALOG STANDARD,
OTHER STANDARDS AVAILABLE
® +12,-12V POWER SUPPLIES
® STANDARD PINNING IN 16 AND 24 PIN CERAMIC
DUAL IN-LINE PACKAGES

APPLICATIONS:

CODE CONVERSION
LOOK-UP TABLES
MICRO-PROGRAMMING
RANDOM LOGIC SYNTHESIS
CHARACTER GENERATION

SPECIAL FEATURES

Output Options: Two output structure options allow ease
of interfacing with TTL/DTL or other MOS circuits.

Chip Select Options: Both the 2420 and 2430 group may be
specified with either single line chip select or a 3 line, 3-bit
binary coded chip select. The coded chip select allows one-
of-eight chip selection without external logic components
for larger memory matrices. The 2410 group is pin limited
to single line chip select

Package Options: The 256X4 organization is available in
either a 16-pin or 24-pin dual in-line package.

For a detailed listing of part numbers and options see the
PART IDENTIFICATION TABLE.

METAL GATE MOS 2400 SERIES

CUSTOM ENCODING

You may describe the particular option you desire in a book-
let which will be provided by Signetics. Ask your local
Signetics representative for a copy of “SIGNETICS 2400
SERIES STATIC READ-ONLY MEMORIES — MOS-ROM
PROGRAMMING' The booklet contains a blank truth table
and instructions for preparing punched data cards.

PIN CONFIGURATIONS (Top View)

1 E b R L]
0 * 1. Address3 18- VDD
O " 2. Address2 15. Address4
o s 3. Address 1 14. Address §
2410 4. Outputi. 13. Address6
s [ 6. Output2 12. Address 7
o] ] 6. Output3 11. V(‘?G
7. Output4 10. Chip Enable
O :I © 8. Vgg 9. Address 8
8 D 9
24
= H 1. Address-3 24. Vpp
0 [12 2. Address 2 23. Chip Enable 3"
2] 22 3. Address 1 22, Chip Enable 2°
« [z 4. Output1 27, Address4
i 5. Output2 20, Address 5
SC :m 6. Output 3 19. Address 6
o] 2420 [J» 7. Output4 18. Address 7
] [ 18 8. Outputb5 17. Vag
s Al ?0 gutputg 16. Mode Control
- OQutbut 7 45 chip Enable
o] s 11. Output8 44 Address 8
10[] [ s 12. VSS 13. No Connection
n[] i .
. H " No connection for single chip
0 1 enable options.
O (12 1. Address3 2a. Vob
g [122 2. Address2 33 Chip Enable 3
(] [122 3. Address 1 53 chip Enable 2°
o] Ho & QUIPMLY 21, Address 4
2' o":":: 3 20. Addresss
* = 5 o:tzum 19. Address 6
Ju 2430 0% & Outputs 18 Address?
U [e 9. Output6 17. Address 8
s} [ 10. Output 7 16. Vgg
11. Output8 15. Mode Control
4 [ 42 Vs 14. Chip Enable
10 ] s 13. Address 9
1 .
"G 2 No connection for single chip
u[: Dn enable options.
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METAL GATE MOS 2400 SERIES

BLOCK DIAGRAMS

INPUTS QUTPUTS
A O By
A2 O —_————
RPN : | o 2410
| >§5 | MEMORY
| §§§ | -
| | ¥28 | OPERATING MODE
= B3
| | 1. Logic ““1’ level enabies outputs.
[ I — j
| N
As O : ——5>—o By
[*]
CHIP ENABLE
INPUTS OUTPUTS
MO By
-————
Ay O— 2420

A;O-—r--

MEMORY
ADDRESS
DECODER

———
"-..']>——00z
_?—Oa:
MEMORY ) >0 OPERATING MODES
._?—Ois
oo
— >
o

|
|

| |

| [ A 1. 128 x 8 ROM Connections .

| | ] Mode Control - Logic ““0’’

| | A8 -~ Logic ‘1"

I | —_——— - 2. 256 x 4 ROM Connection

i | By Mode Control - Logic 1"

I T ittt A8 - Logic ““0’’ Enables the odd

A7 O Bg (B1, B3, B5, B7) outputs.
~ Logic /1’ Enables the even
(B2, B4, B6, B8) outputs
CHIP ENABLE 3. CEg, CE4, and CE, are AND’ed per
o Cep customer instructions.
As ——0 C€4
peO CE
MODE CONTROL

INPUTS ouTrUTS
Ay O——— n
Ay O] - 2430

OPERATING MODES

4?—0 s,
o
ﬁJ?-—o By
i 1. 256 x 8 ROM Connection
L_P——-o 8g
—>—o

Mode Control — Logic “‘0""
A9 - Logic 1"
2. 512 x 4 ROM Connection
Mode Control — Logic ‘1"
A9 - Logic ‘0’ Enables the odd
(81, B3..B7) Outputs
- Logic “1'" Enables the even
(B2, B4...B8) Outputs

3. CEO, CE1, and CE2 are AND‘ed per
CHIP ENABLE customer instructions.
—o cgp

A9 O~ |—o0 cgy
O CE3
MODE CONTROL




METAL GATE MOS 2400 SERIES

ABSOLUTE MAXIMUM RATINGS

Operating Ambient Temperature -25°C to +70°C
Storage Temperature -65°C to + 150°C
Power Dissipation (2) ("Y'’ Package) @70°C  1.14W

(1" Package) @70°C 0.80W

VGG (3) -30to +0.3
VDD (3) -30 to +0.3
Input Voltage (3, 4) -30.to +0.3

DC CHARACTERISTICS

Tp =-25"Cto +70°C; Vgg = +12V (17); Vpp =0V; VGG = -12V £10% unless otherwise noted (Notes: 10, 11, 12, 13, 14, 16).
SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
ViL Input Logic 0" 10 \
VlH Input Logic ‘1" 4 \"
Isg VgsPower Supply Current 14 20 mA Tao=25 °c
GG VGG Power Supply Current 1 HA Note5,Tp =25 °C
hH Input Leakage 1 BA Vin =0V
Rpp Pull-down Resistor Note 6

2410, 20 25, 30, 35 12 20 k ohm

AC CHARACTERISTICS

Ta= 25°C; Vgg =+12V (17); Vpp =0V; Vgg = -12V £10% unless otherwise noted . (Notes:: 11, 12, 13, 14, 16).
SYMBOL TEST MIN TYP MAX : UNIT CONDITIONS
VoL QOutput Logic 0" MOS to MOS 11 \2 1 Megohm to Ground, Note 8
VOH Output Logic 1" +3 \} 1 Megohm to Ground, Note 8
VouL Output Logic 0" MOS to TTL +2.5 \" Note 7,9
VOH Qutput Logic ‘1" +0.4 \" Note 7,9
tat Address Time (bare drain) 500 750 ns Note 15
taAQ Address Time (bare drain) 400 500 ns

NOTES:

1. Stresses above those listed under ‘‘Maximum Guaranteed Ratings’’ may cause permanent damage to the device. This is a stress rating only.
Operation of the device at these or any other conditions above those indicated in the operational sections of the specification is not implied.

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

70 °c/W junction to ambient for the *Y’’ package. The *‘|’’ package is derated based on 100 °c/w junction to ambient.
3. These voltages are referenced to network ground terminal (Vss). :
4. All inputs are protected against damage by static charge.
5. The VéGsupply may be clocked to reduce device power without affecting access time.
6. Outputto Vppn.
7. 6.8k2 toVGGplus 1 standard TTL gate input.
8. This test is for devices using a 20k2 MOS pull-down resistor (2410, 20, 25,30, 35,).
9. This test is for devices supplied with a bare drain gutput (2&1 1, 21, 26, 31, 36).
10. Parameter valid over operating temperature range unless otherwise specified.
11. All voltage measurements referenced to ground.
12. Manufacturer reserves the right to make design changes and process improvements.
13. Typical values are at 25 °C and nominal suppty voitages.
14. Negative logic definition is employed for this device, i.e., more negative level is logic *'1’’, most positive level is logic "'0"’".
15. For bare drain devices, T a1 is primarily a function of the time constant of the load capacitance and external load resistor
(taq = 4R C +50ns).
16. CAUTION: These devices will be permanently damaged if reversed in board or socket.
17. VCC tolerance is +10%. Any variation in actual Ve will be trackeddirectly by V|, V 4, and V oH Which are stated
for a Vcc of exactly 12 volts.
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METAL GATE MOS 2400 SERIES

AC TEST SETUP

+5V

+12v

+5V

3.3k3
INPUT VS 2.2k
i I | / 20 D'U'T'—|BW< Vo
ov n
. T
8T80 vi 'L‘IOpF Voo [Va 6.8k=: DTU/TTL .
:E 10pF I
= S, = =
TIMING DIAGRAM APPLICATIONS
TTL-MOS-TTL INTERFACING
T+5V Tﬂzv 0O+5
+12v + >
iy mﬂ/_ W 1: Rq Vss Vss
v [:_-—- 1-—"1 2400
Y OR o ™ E } An (i?:g!‘an VA r
o [ voo__ Ves [ 3 L}_O
<
o 3
Vo gm0 __l_.
AV = = -12v STD TTL/DTL
R4 may range from 680 to 33k, typically 3.3k is
satisfactory.
R2 6.8k for a standard TTL (1, IN = 1.6mA)
R3=2.2k
PART IDENTIFICATION TABLE
CHIP SELECT
PART
ORGANIZATION PACKAGE OUTPUTS CONTROLS
N24101 256 x 4 16-pin Cer. DIP 20k ohm Pull-down 1
N24111 256 x 4 16-pin Cer. DIP Bare Drain 1
N2420Y 128 x 8 or 256 x 4 24-pin Cer. DIP 20k ohm Pull-down 1
N2421Y 128 x 8 or 256 x 4 24-pin Cer. DIP Bare Drain 1
N2425Y 128 x 8 or 256 x 4 24-pin Cer. DIP 20k ohm Pull-down 3
N2426Y 128 x 8 or 256 x 4 24-pin Cer. DIP Bare Drain 3
[ N2430Y/CMO000 256 x 8 (EBCDIC-ASCIl) 24-pin Cer. DIP 20k ohm Pull-down 1
N2430Y 256 x8o0rb12x 4 24-pin Cer. DIP 20k ohm Puli-down 1
N2431Y 256 x 8or512x 4 24-pin Cer. DIP Bare Drain 1
N2435Y 256 x8or512x 4 24-pin Cer. DIP 20k ohm Pull-down 3
N2436Y 256 x 8or512x 4 24-pin Cer. DIP Bare Drain ~ 3
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METAL GATE MOS 2400 SERIES

CHARACTERISTIC CURVES

Ipp VERSUS TEMPERATURE AND

ACCESS TIME VERSUS

POWER SUPPLY VOLTAGE SUPPLY VOLTAGE
24 2000 I
N2430Y ta = 25°C
1800 Mbazoy
22
\ 1600 Ny¥pp =10
20 \ 1400 \
"E 18 \\ N 1200 p<Vpp =-11
2 Ta1
5 \ Vop =14V R S
-— | < 5‘
16 - —
L Vbp<-14 [ —
N \ ybp =-13V . D\‘Q\ Ny
14 W i 600 Yoo~ 10 \\‘i\
\ \\
VDp =14 T~ T
\ 400 —
12 Z
Vpp = -12V 200 f
VGG = -24v Tao
10 100
25 0 +25 +50 +75 +100 -20 22 24 -26 28
TEMPERATURE(°C) vggiV)

Ipp VERSUS SUPPLY VOLTAGE

21
th = 25°C /(GGL 28
N2430Y /
12 v Vag = -26]
/// _— va=-24
15
- ” / =
fE; //// //\/vc,-l;mzz
8 |~
12
o VGG =-20
V' ] |
/V/
9 ] T Veg =18
L] -
// GG ™= -16
6 il
-7 -8 -9 -0 -11 -12 A3 -4 -5 -6 A7
VoptV)

NOTE: For typical
curves, Vss =0V.
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METAL GATE MOS 2400 SERIES

NOTE: Blanks are logic 1's,

CMO0000 TRUTH TABLE

144

EBCDIC ASCI| Code EBCDIC ASCII Code EBCDIC ASCII Code EBCDIC ASCII Code
WORD # Bit Number WORD # Bit Number WORD # Bit Number WORD # Bit Number

1234567 1234567 1234567 1234567

o 00000O0O0 65 130 0100011 195 1100001

1 17000000 66 131 1100011 196 0010001

2 ‘0100000 67 132 0010011 197 1010001

3 1100000 68 133 1010011 198 0110001

4 69 134 0110011 199 1110001

5 0110000 70 135 1110011 200 0001001

6 71 136 0001011 201 1001001

7 1111111 72 137 1001011 202

8 73 138 203

9 74 139 204

10 75 0111010 140 205

11 1101000 76 0011110 141 106

12 0011000 77 0001010 142 207

13 1011000 78 11701010 143 208

14 0111000 79 o011 111 144 209 0101001

15 11711000 80 0110010 145 0101011 210 17101001

16 0000100 81 146 1101011 211 17111111

17 1000100 82 147 0011011 212 1011001

18 0100100 83 148 1011011 213 0111001

19 1100100 84 149 0111011 214 17111001

20 85 150 1111011 215 0000101

21 86 151 0000 1T 11 216 1000101

22 0001000 87 152 10001 11 217 0100101

23 88 153 0100111 218

24 0001100 89 154 219

25 1001100 90 1000010 155 220

26 91 0010010 156 221

27 92 0101010 157 222

28 0011100 93 1001010 158 223

29 1011100 94 171T"01110 159 224

30 0111100 95 160 225

31 1111100 96 1011010 161 226 1100101

32 97 1111010 162 1100111 227 0010101

33 98 163 0010111 228 1010101

34 99 164 1010111 229 0110101

35 100 165 oO110111 230 1110101

36 101 166 1110111 231 0001101

37 0101000 102 167 0001111 232 1001101

38 1110100 103 168 1001111 233 0101101

39 1101100 104 169 0101111 234

40 105 170 235

41 106 171 236

42 107 0011010 172 237

43 108 1010010 173 238

44 109 1111101 174 239

45 1010000 110 0111110 175 240 0000110

46 0110000 111 11711110 176 241 1000110

47 171710000 112 177 242 0t1to00110

48 113 178 243 1100110

49 114 179 244 0010110

50 0110100 115 180 245 1010110

51 116 181 246 0110110

52 117 182 247 1110110

53 118 183 248 0001110

54 119 184 249 1001110

55 0010000 120 185 ‘ 250

56 121 186 251

57 122 0101110 187 252

58 123 1100010 188 253

59 124 0000001 189 254

60 0010100 125 117170010 190 255

61 1010100 126 1011110 191

62 127 0100010 192

63 0101100 128 193 17000001

64 0000010 129 10000 11 194 0100001




METAL GATE MOS 2400 SERIES

SCHEMATIC DIAGRAM

OUTPUT STRUCTURE

Vss

._l

OUTPUT

l"”: *Optional 20K MOS pulldown resistor
N2410,20,25,30 and 35 only

Ve VpD

EXERPT FROM SOFTWARE PACKAGE (CARD FORMAT)

EXAMPLE-
CARD 1 CARDS 2 THROUGH 129 (4 X 256 Organization only} CARD 1
COLUMN  DATA X
18 srAunNG ATGOLUMN  PUNGH “CaDED" N2436V SIGNETICS HAS THE FASTEST ROMs
Hiu N e s

91 1F CODED PUNCH THE BlNARV CODE CHIP

SELeT e e oL cave WORDS IN COLUMNG ) THROUGH  THE DECHIAL ' st ' e

BLANK 8019008000890008800080000 00008201000 ] ) anecenenn
12 LEAVE BLANK EQUIVALENT OF THE BINARY CODED INPUT A A L TR [ TRLLECHT T TR 1Y TR 0000000000 808008008
pog PUNCH THE ROWM GRGANIZATION DESIRED ADDRESS IS PUNCHED IN COLUMNS 78, 79, AND 80. R T T T e R R D

1€, 8X 2564 X512 ETC
"® BLANK COLUMN  DaTA
92 PUNCH MOS FOR AN MOS OUTPUT 14 PUNCH OUTPUT FOR WORDS 0 255

By L FOR A TTL OUTPUT 1BARE ::7 :‘E’:S’E' g:‘;:‘:‘ FOR WORDS 256 511 THE ABOVE SPECIFIES A “CODED” ROM WITH THE BINARY CODED CHIP SELECT “101” ORGANIZED 8 X 256
227 BLANK a0 PUNCH DECIMAL EQUIVALENT OF BINARY WITH TTL OUTPUTS (BARE DRAIN). THE BASIC DEVICE TYPJ IS A N2436Y (Y INDICATES A 24-PIN CERAMIC
2833 PUNCH THE BASIC DEVICE TYPE DESIRED CODED INPUT ADDRESS OF THE WORD COR- DIP. N INDICATES TEMPERATURE RANGE: -25°C — +70°C.)

te. N24101. N2420Y ETC RESPONDING TO THE QUTPUTS PUNCHED IN
3480 COMMENTS PUNCHED HERE WILL APPEAR COLUMNS 14

AS THE TITLE ON THE TRUTH TABLE COLUMN 78 HUNDREDS DIGIT

THIS SHOULD INCLUDE CUSTOMER PART COLUMN 79 TENS DIGIT

IDENTIFICATION COLUMN 80 UNITS DIGIT
* CE! CEp and CE4 rospoctively EXAMPLE:

CARDS 2129 AND CARDS 2257
CARD 2 THROUGH 129 (8 X 1280rganization) CARDS 2 THROUGH 267(4 X 512 Organization only}
2 THROUGH 256 (8 X 256 Organization)
EACH CARD SPECIFIES THE OUTPUT OF ONE 8BIT EACH CARD SPECIFIES THE OUTPUT OF TWO 4.81T
EQUIVALENT OF THE BIRARY CODED INPUT ADDRESs | WORDS IN COLUMNS 1 THROUGH 8. THE DECIMAL
NARY C
EQUIVALENT OF THE BINARY CODED INPUT

FOR THAT WORD IS PUNCHED IN COLUMNS 78,78 AND 80. | o rtice 8t ot e MNG 78, 79, AND 80.
coLumns  para
8 PUNCH OUTPUTS B1 THROUGH B8 I COLUMN  DATA

COLUMNS ONE THROUGH EIGHT RESPECTIVELY. 14 PUNCH OUTPUT FOR WORDS 0 127
977 LEAVE BLANK s8 PUNCH OUTPUT FOR WORDS 128255
880 PUNCH DECIMAL EQUIVALENT OF BINARY 977 LEAVE BLANK

CODED INPUT ADDRESS WHICH CORRES 7880 PUNCH DECIMAL EQUIVALENT OF BINARY nununuannuanonwnunauunnuvunnnunanunnuunnaunuwnnvunaaunnungnnu

i 10101 A5k TR A Wi T

Coriam g CUTrUTS PUNGHED I O T e o O . O R N T

‘COLUMN 78 HUNDREDS DIGIT COLUMN 78 HUNDREDS DIGIT

COLUMN 79 TENS DIGIT COLUMN 79-TENS DIGIT

COLUMN 80 UNITS DIGIT COLUMN B0.UNITS DIGIT

= OUTPUTS B1 THROUGH B8 ARE IN COLUMNS 1 THROUGH 8 RESPECTIVELY.
EXAMPLE: = DECIMAL EQUIVALENT OF BINARY CODED INPUT ADDRESS IS IN COLUMNS 78, 79, AND 80.
ADDRESS CARDS a FOR 8 X 128 AND 8 X 256 ORGANIZATIONS — OUTPUTS ARE B1 THROUGH B8 RESPECTIVELY.
* FOR 4 X 512 ORGANIZATION:

ni DATACARDO  WORD 000 OUTPUTS B THROUGH B4 RESPECTIVELY
WORD 256 OUTPUTS B5 THROUGH B8 HES"EC‘"VELy
DATACARD 10 WORD 010 OUTPUTS B1 THROUGH B4 RESPECTIVELY
WORD 266 OUTPUTS 85 THROUGH B8 RESPECTIVELY

ETC.

'C YOUR COMPANY'S NAME
L} .,

[N ] : DATA CARD 0 'WORD 000 OUTPUTS B1 THROUGH B4 RESPECTIVELY
TOURTRO0ROD00000000000000000000000000080080000080 00800080000 WORD 128 OUTPUTS 85 THROUGH B8 RESPECTIVELY

2. us. RTINS nnunnI N RD 1 010 OUTPUTS B1 THROUGH B4 RESPECTY' Y
IlllI|l)'llIHIIHIfl)lllllIl|lllllIIII||IlllII||Ill|ll|llllll||llll.|l DATA cAl ° m:giﬂ USBs M VElv

FOR 4 X 256 ORGANIZATION:

[}
Teven
nt
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METAL GATE MOS 2400 SERIES

PACKAGE INFORMATION

[E LeaD #1
e el
]
310 {(2.87)
S 280 |(7.31)
830__ (21.08) i
[ 7407 (18.80) 1 % :—“,32;
120 (3.05)
5, 470 _(11.94) | 080 (2.03)
%:—_g?} h i— 326 (1067) | r 080 (2.03)
[ .
]
.1401 (3.56) 012 (031
700) 1757; g 008 (020}
320_(8.13)
: 280 (737)
080 (1.52)
045 (1.14)
NOTES:
1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.
2. BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. TOP RING GOLD PLATED.
3. LIDMATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.
TOLERANCES NON CUMULATIVE,
(5] SIGNETICS SYMBOL DENOTES LEAD NO. 1.
@ LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
7. THERMAL RESISTANCE: © Ja=.062 C/mW, © Jc = 018 C/mW.
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
LEAD NO. 1
OO OO
3_ 4 96
.480
1230 (31.18) 610 (1549)
1190 (30.16) o 580 (14.73) !
120 (3.05) ‘ L 08 (2.16)
080 {2.03) \ i 065 (165
bt _ @
020 MIN. 012 {30)
(051) 008 1200
175 (4.44) !
145 (3.68) 675 (17.15) _ -
065 (1.65) 625 (15.86) |
X 030 (0.76)
5 . 110 279)
090 (2.29)

NOTES:

1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT,

LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

THERMAL RESISTANCE: © Ja=.050°C/mW, © J¢ =.010°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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FULLY DECODED 1024 AND | 2441
2048 STATIC READ-ONLY MEMORIES | 2451

DESCRIPTION

These Signetics devices are high speed, fully decoded, MOS
static 1024 and 2048-bit read-only memories offering
128X8, 126X4, and 512X4 organizations.

Both single line and 3~bit binary coded chip select options,
provide for wide versatility and economy of application.
The devices interface directly with standard TTL/DTL logic
circuits. Process technology is P-Channel enhancement
mode.

FEATURES
128X8, 256X8, 256X4, 512X4 ORGANIZATIONS
STATIC OPERATION - NO CLOCKS
FULLY DECODED ADDRESS
ACCESS TIME 950ns MAX.
TTL/DTL COMPATIBILITY
BARE DRAIN OQUTPUT
TWO CHIP SELECT OPTIONS:
SINGLE LINE
3-BIT BINARY CODED
e EBCDIC-ASCII CONVERSION
TABLE IS CATALOG STANDARD,
OTHER STANDARDS AVAILABLE
® +5, -12V POWER SUPPLIES
e STANDARD PINNING IN 16 AND 24 PIN CERAMIC
DUAL IN-LINE PACKAGES

APPLICATIONS

CODE CONVERSION
LOOK-UP TABLES
MICRO-PROGRAMMING
RANDOM LOGIC SYNTHESIS
CHARACTER GENERATION

SPECIAL FEATURES .

Chip Select Options: Both the 2451 and 2461 may be
specified with either single line chip select or a 3 line, 3-bit
binary coded chip select. The coded chip select allows one-
of-eight chip selection without external logic components
for larger memory matrices. The 2441 and 2462 are pin
limited to single line chip select.

Package Options: The 256X4 organization is available in
either a 16-pin or 24-pin dual in-line package.

For a detailed listing of part numbers and options see the
PART IDENTIFICATION TABLE.

CUSTOM ENCODING

You may describe the particular option you desire in a
booklet which will be provided by Signetics. Ask your local
Signetics representative for a copy of “SIGNETICS 2400
SERIES STATIC READ-ONLY MEMORIES — MOS-ROM
PROGRAMMING”. The booklet contains a blank truth table
and instructions for preparing punched data cards.
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2461

METAL GATE MOS 2462
PIN CONFIGURATIONS (Top View)

| PACKAGE
[ [ e . P‘ ®
2 D :l s 2 li p 15
3 D F_‘ " 3 E g 14
] g o] s
2441 2462
5 E :I 12 s ;‘ 12
o] g o] mp
7 [: 3 10 7 E J 10
0 [ 0 [
1. Address 3 16. Vpp 1. Address 3 16. Address 4
2. Address 2 15. Address 4 2. Address 2 15. Address 5
3. Address 1 14. Address 5 3. Address 1 14. Address 6
4. Output1 13. Address 6 4. Output1 13. Address 7
5. Output2 12, Address 7 5. Output2 12. Address 8
6. Output3 11. Vgg 6. Output3 11. Vgg. VoD
7. Output4 10. Chip Enable 7. Output4 10. Chip Enable
8. Vgg 9. Address 8 8. Vgg 9. Address 9
Y PACKAGE
1E Ju 1 E %
2 E ;23 2 E 23
3 E 322 3 E :]22
4[: 321 4 E ;] 21
s[] [ = s[] jzo
6 [: :|19 6 q :}ue
2451 2461
7 [: :]18 7 q 18
a; al 0] nl
QE Dle 9 E :]|s
10[: Dw 10 E j'-”
] mg ] [
12 E 13 12 E 313
1. Address3 24. Vpp 1. Address 3 24. Vpp
2. Address 2 23. Chip Enable 3* 2. Address 2 23. Chip Enable 3*
3. Address 1 22. Chip Enable 2* 3. Address 1 22. Chip Enable 2*
4, Output1 21, Address 4 4, OQutputt 21. Address 4
5. Output 2 20. Address 5 5. Output 2 20. Address5
6. Output3 19. Address 6 6. Output3 19. Address 6
7. Output 4 18. Address 7 7. Output 4 18. Address 7
8. Output5 17. Vgg 8. Outputb 17. Address8
9, Output 6 16. Mode Control 9. Output6 16. Vgg
10. Output 7 15. Chip Enable 10. Output 7 15. Mode Control
11. Output8 14. Address 8 11. Output8 14. Chip Enable
12. Vgg 13. No Connection 12. Vgg 13. Address 9
* No connection for single chip *No connection for single chip
enable options. enable options.




METAL GATE MOS 2641, 2451, 2461, 2462

BLOCK DIAGRAMS

INPUTS OUTPUTS
Ay O— Bq
AmnARO— ———
A3 O— —T By
>nx MEMORY
3+ I N 2441, 2462
80
w
N B ! B3 OPERATING MODE
| | 1. Logic ‘1’ level enables outputs.
| [ el i
Ag O—I ! By
A9 * O—
#2462 ONLY CHIP ENABLE
INPUTS OUTPUTS
AO - 3—031
A B:
2 O—ﬁ _____ ?—0 2 2451
%0 | o
| >ax I _——— ! OPERATING MODES
<
I' oe8 ' __MEMORY | L>—08, 1. 128 x 8 ROM Connections
| 224 : 3035 Mode Control - Logic “‘0"
I Y T ittty 1 A8 - Logic “*1”’
| : L >—08s 2. 256 x 4 ROM Connection
| : _____ 8 Mode Control - Logic ““1”’
| A J L e As - Logic 0" Enables the odd
A7 O—— ?——038 (B1, B3, B5, B7) outputs.
- Logic 1" Enables the even
(B2, B4, B6, B8) outputs
CHIP ENABLE 3. CEgq, CE4, and CE5 are AND’ed per customer
CEg instructions.
Ag CEy
CE2
MODE CONTROL
INPUTS OUTPUTS
Az 0—— 8
_____ o—oe 2461
|
Az O B
T ] ge ' W OPERATING MODES
@ w
: ge8 : _ MEwoRY _ 08 1. 256 x 8 ROM Connection
| =9z | 3_.035 Mode Control - Logic “0"
i N | A9 - Logic 1"
| | | p—oas 2. 512 x 4 ROM Connection
| | - B Mode Control - Logic **1*
| L= -=- 5o A9 - Logic 0" Enables the odd
Ag O - 1—3—_>__038 (81, B3.. B7) Outputs
- Logic ““1’" Enables the even
(B2, B4. . B8) Outputs
CHIP ENABLE 3. CEq, CE¢, and CE5 are AND‘ed per customer
O CEo instructions.
Ag | }——0 CEq
CE
MODE CONTROL
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METAL GATE MOS 2641, 2451, 2461, 2462

ABSOLUTE MAXIMUM RATINGS (1) SCHEMATIC DIAGRAM
Operating Ambient Temperature —25°C to +70°C OUTPUT STRUCTURE
Storage Temperature —65°C to +150°C
Power Dissipation (2) (Y’ Package) @70°C 1.14W Vss
(*1”" Package) @70°C 0.80W
VGG(3) —20 10 +0.3 —
Vpp(3) —15t0 +0.3 °
Input Voltage (3,4) —20 to +0.3 ouTPuT
DC CHARACTERISTICS
Ta=—25°Cto +70°C; Vgs = +6V +5%; Vpp = VGG = —12V +5% unless otherwise noted (Notes: 8, 9, 10, 11, 12, 14)
SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
ViL Input Logic “0” 3 A
VIH ‘ Input Logic 1" 0.8 \
Iss Vgg Power Supply Current 14 20 mA Ta= 25°C
Fele) VGG Power Supply Current 1 nA Note5, Tp = 25°%C
liH Input Leakage 1 HA ViN = —12V

AC CHARACTERISTICS
Ta = 25°C; Vgs = +5V +5%; VDD = VGG = —12V 15% unless otherwise noted (Notes 9, 10, 11, 12, 14)

SYMBOL TEST MIN TYP MAX UNIT CONDITIONS
VoL Output Logic 0" +2.4 \% Note 6
MOS to TTL
VOH Output Logic 1" +0.4 Vv Note 6
tA1 Access Time 750 ns Note 13
tAQ Access Time 950 ns
CIN Input Capacitance 5 pF Note 7, f=1 MHz, Vyy =0
NOTES:
1. Stresses above those listed under ‘“Maximum Guaranteed Ratings’’ may cause permanent damage to the device. This is a stress rating only.

L
Operation of the device at those or any other conditions above those indicated in the operational sections of the specification is not implied.

2. For operation at elevated temperatures, the device must be derated based on a maximum junction temperature of 150°C and a thermal resis-
tance of 70°C/W junction to ambient for the “ Y’ package. The I’ package is derated based on 100°C/W junction to ambient.

3. These vo_ltages are referenced to network ground terminal (Vgg).

4. All inputs are protected against damage by static charge.

5. The Vg supply may be clocked to reduce device power without affecting access time.

6. 6.8k$2 to Vg plus 1 standard TTL gate input.

7: Capacitance measured on lot sample basis only.

8. Parameter valid over operating temperature range unless otherwise specified.

9. All voltage measurements referenced to ground.
10. Manufacturer reserves the right to make design changes and process improvements.

11. Typical values are at 25°C and nominal supply voltages.
12. Negative logic definition is employed for this device. i.e., more negative level is logic **1"’, most positive level is logic ‘0",
13.  For bare drain devices, Ta1 is primarily a function of the time constant of the load capacitance and external load resistor (tpq £ 4R|_C_
+50 ns).
14. CAUTION: These devices will be permanently damaged if reversed in board or socket.
Vi
5V 5,5v +5V
+0.8V
T . EITHER ——
INPUT v Y
n Vi tA,
" D.U.T. o e O Vo or ~— tAg ——|
DTL/TTL DTL/TTL +3.0V
Voo | Ve 15pF
+3V 10pF 6.8k 100F
I | } vy
ov vo {
= o = = +1.5V
—12v
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METAL GATE MOS 2441, 2451, 2461, 2462

PART IDENTIFICATION TABLE

PART ORGANIZATION PACKAGE OUTPUTS
N24411 256 x 4 - 16~-pin Cer. DIP Bare Drain
N2451Y 128 x 8 or 256 x 4 24-pin Cer. DIP Bare Drain
N2461Y/CM 256 x 8 (EBCDIC-ASCII)* 24-pin Cer. DIP Bare Drain
N2461Y 256 x8or512x4 24-pin Cer. DIP Bare Drain
N24621 512 x4 16-pin Cer. DIP Bare Drain

*Di trat
APPLICATIONS emonsirater
MOS-TTL INTERFACING
+6V +5V +5
]
Vss Vss
woT o—r -uj
Vpp  Vgg |%n
Rq
L L
STD. TTL/DTL é STD TTL/DTL
‘, —12v
R4, = 6.8k for astandard TTL (1o IN = 1.6mA)
CHARACTERISTIC CURVES
TYPICAL POWER SUPPLY
TYPICAL ACCESS TIME CURRENT VS.
VS. SUPPLY VOLTAGE POWER SUPPLY VOLTAGE
1600 30
LOAD = 1 TTL INPUT
1400 25 259¢.
Q //ooc
2 || o o
H N g
5 1000 \ \ \\:zjs"c E 15 /lééé/
g : A
T +700C 2 //é%
< 800 = 10 e
- / P
\ /'/
600 [~ 5
+25°C
400
15 16 17 18 19 20 21 22 23 i 16 17 18 19 20 21 22 23
Vee - Vaa (V) Vee-Vae (V)
NOTE: For typical curves, Vgg = 0V.
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METAL GATE MOS 2441, 2451, 2461, 2462

CM 4030 TRUTH TABLE

NOTE: Blanks are logic 1's.

Nle= = = — = = «— Al o o el i Bl i [« 3« I = I B =B B = B B B =]
wlk vwlooooooo (=N« e NeNoNe N No] o0 o0OO0OO0O0OO0OO0O Ll i I A et
mm_booooooo OO0~ 00O v« v v Al ol Ll i i e
_— TOO OO0 O -« - 000 OO0 ™ v [= NNl NeNe Nl RN
wm30111100 OO0 +-w+-==00O0 O-=+—-v-00O0 OCO0OO0OO0O«-w=we-0O0
48 n|lroo~--0o0 —--O0Or+--0O0 - ~0O0~--00~ OCO0O-e-~O0O0O~e-0O0

=l O ™= O v~ O O vw-e=0«—0+«~0 0 =0 =00 OO0 0O« 0O«
Q #*
oo DONONO - NDTOWONODO—NMTIOONDONDO - NMNMTOONDONDO = NNTUVONONO - NNTODONODO = NM WO
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METAL GATE MOS 2441, 2451, 2461, 2462

EXERPT FROM SOFTWARE PACKAGE (CARD FORMAT)

SELECR be. 100) IF -SINGLE" LEAVE EACH CARD SPECIFIES THE OUTPUT OF TWO 4-BIT
BLANK WORDS IN COLUMNS 1 THROUGH 8. THE DECIMAL

AS THE TITLE ON THE TRUTH TABLE
THIS SHOULD INCLUDE CUSTOMER PART
IDENTIFICATION

* CEy. CEpand CEy respectively

COLUMN 78 HUNDREDS DIGIT
COLUMN 78 TENS DIGIT
COLUMN 80 UNITS DIGIT

CARD 1 CARDS 2 THROUGH 128 (4 X 256 Organization only)
COLUMN DATA
18 surmm:. A’I COLUMN 1 PUNCH “CODED"
OR “SINGI
97 - cuow . PUNCH THE BINARY CODE CHIP

2 LEAVE BLANK EQUIVALENT OF THE BINARY CODED INPUT
{ERE) PUNCH THE ROM ORGANIZATION DESIRED ADDRESS 1S PUNCHED IN COLUMNS 78, 79, AND 80
ie BX256 4X512.ETC
. BLANK COLUMN  DATA
1921 PUNCH MOS FOR AN MOS OUTPUY 14 PUNCH OL'TPUT FOR WORDS 0 255
PUNCH TTL FOR A TTL OUTPUT (BARE sa PUNCH OUTPUT FOR WORDS 256 511
DRAINY 977 LEAVE BLANK
2227 BLANK 7880 PUNCH DECIMAL EQUIVALENT OF BINARY
233 PUNCH THE BASIC DEVICE TYPE DESIRED CODED INPUT ADDRESS OF THE WORD COR -
1o N2a10) N2420Y ETC RESPONDING TO THE OUTPUTS PUNCHED IN
3480 COMMENTS PUNCHED HERE WILL APPEAR COLUMNS 14

CARD 2 THROUGH 129 (8 X 1280rganizatios
2 THROUGH 256 (8 X 256 Organization)

EACH CARD SPECIFIES THE QUTPUT OF ONE 8BIT

WORD IN COLUMNS 1 THROUGH 8 THE DECIMAL .
EQUIVALENT OF THE BINARY CODED INPUT ADDRESS
FOR THAT WORD 1S PUNCHED IN COLUMNS 78, 79 AND 80.

EACH CARD SPECIFIES THE QUTPUT OF TWO 4 BIT
WORDS IN COLUMNS 1 THROUGH 8 THE DECIMAL
EQUIVALENT OF THE BINARY CODED INPUT

ADDRESS IS PUNCHES IN COLUMNS 78, 79, AND B80.

coLumns Data
18 PUNCH OUTPUTS 87 THROUGH 88 IN COLUMN  DATA
COLUMNS ONE THROUGH EIGHT RESPECTIVELY 1 PUNCH OUTPUT FOR WORDS 0 127
97 LEAVE BLANK 58 PUNCH OUTPUT FOR WORDS 128 255
880 PUNCH DECIMAL EQUIVALENT OF BINARY 77 LEAVE BLANK
CODED INPUT ADDRESS WHICH CORRES 780 PUNCH DECIMAL EQUIVALENT OF BINARY

PONDS TO THE OUTPUTS PUNCHED IN CODED INPUT ADDRESS CORRESPONDING
COLUMNS 1 & TO THE QUTPUTS PUNCHED IN COLUMNS 1 4
COLUMN 78 HUNDREDS DIGIT COLUMN 78 HUNDREDS DIGIT

COLUMN 79 TENS DIGIT COLUMN 73 TENS DIGIT

COLUMN B0 UNITS DIGIT COLUMN 80 UNITS DIGIT

EXAMPLE:
ADDRESS CARDS

ATTN' THE PERSON'S NAME WHO WILL REVIEW THE TRUTH TABLE
LI I UL L)

STREET ADDRESS
T o
YOUR COMPANY'S NAME
[} [} "

1t my 1
UM DA |nonunrMuannnunwnuunnunaunnnnannnnununrnnuuuwnunonnnnnnnaneoqn

W SR TR R A R TS R T

1|n|r|||\|||\|u1||| "Il}I1‘lllHII|l|\l||ll||||¥|¥l|l|\|1lIIIHIIIII\I\HIU!

n) CARDS 2 THROUGH 257(4 X §12 Organization only}

EXAMPLE
CARD1

'CODED 101 8X256 TTL  N2436Y SIGNETICS HAS THE FASTEST R.OM.’s

[} nin N e e 01

] ) ) 1 "

8900000004000 R0000QR0 001000000 g0R00LORIDR0TRORIOCOONFORRITO0EOD0ORIONNNEID00D

B

||,.>. 'll-H\1'HHHIIHIll|IHI|III|lIIIHl1||l|l|lnlll!l!ll!lllllllllllIl

THE ABOVE SPECIFLES A "CODED” ROM WITH THE BINARY CODED CHIP SELECT “101" ORGANIZED 8 X 256
WITH TTL OUTPUTS (BARE DRAIN). THE BASIC DEVICE TYPE IS A N2436Y {"'Y" INDICATES A 24-PIN CERAMIC
DIP N INDICATES TEMPERATURE RANGE: -25 C — +70°C.)

EXAMPLE
CARDS 2 129 AND CARDS 2257

LEN] | 0.'”0000Il'JﬂnﬂﬂﬂMDMEﬂIIMMMIDMMM000ﬂﬂﬂﬂﬂ]IlﬁﬁGIIMHOWWMDDMBMN
Trae IR PRI IR AR D i 1.1

'l.!l'IlII\IHIII\'\Il41IHIHvIlIIII|Hl||IHIVIIIIVIIlllHI|l|IHIVlIIIHHIII

OUTPUTS B1 THROUGH B8 ARE IN COLUMNS 1 THROUGH 8 RESPECTIVELY.

DECIMAL EQUIVALENT OF 8INARY CODED INPUT ADDRESS IS IN COLUMNS 78, 79, AND 80
FOR 8 X 128 AND 8 X 256 ORGANIZATIONS — OUTPUTS ARE B1 THROUGH 88 RESPECTIVELY
FOR 4 X 512 ORGANIZATION:

DATA CARD O WORD 000 OUTPUTS B1 THROUGH B4 RESPECTIVELY
WORD 256 OUTPUTS BS THROUGH B8 RESPECTIVELY
DATA CARD 10 WORD 010 OUTPUTS B1 THROUGH B4 RESPECTIVELY
WORD 266 OUTPUTS B5 THROUGH B8 RESPECTIVELY
ETC.

FOR 4 X 256 ORGANIZATION

DATA CARDO  WORD 000 OUTPUTS 81 THROUGH B4 RESPECTIVELY
WORD 128 OUTPUTS BS THROUGH B8 RESPECTIVELY
DATA CARD 10 WORD 010 OUTPUTS B1 THROUGH B4 RESPECTIVELY
WORD 138 OUTPUTS B5 THROUGH B8 RESPECTIVELY

PACKAGE INFORMATION

Y PACKAGE

LEAD NO 1

q 510 (12.968)

480 {12.18)

1230 (31.18)

1.190 (30.16)

.085 (2.16)

.085 (1.65)

13.05)
203}

o1 159
015 {.29)
060 (152) -
045 (1.14)

20 @79
080 (2.29)

NOTES:

LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT.

LID MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

THERMAL RESISTANCE: © Ja=.050°C/mW, ® Jc = .010°C/mW.

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

o ~[eoE]e v =

1

— T

|
020 MiIN.
{0.561)

3

012
008

275 (4.44)

145 (3.68) o 575 (17.15)
085 (1.65) 625 (1588)
030 (0.76)




METAL GATE MOS 2441, 2451, 2461, 2462

PACKAGE INFORMATION

(ElLEAD #1
PR
310{0.8n
280 {{711)
[ 830 (21.08) ‘
re ; 1 060 (1.52)
740 (18.80) %0 1.5
065 (1.65) 470 (11.94) -%g %g_g;
620 (0811 * — 320 1067) > r
[ | _
@]
149| (3.56) 012 1031
Toolzsa | 008 (0.20)
320 (8.13)
290 (7.37) >

NOTES:
1. LEAD MATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED.

2. BODY MATERIAL: CERAMIC WITH KOVAR OR EQUIVALENT. TOP RING GOLD PLATED.

3. LIDMATERIAL: KOVAR OR EQUIVALENT, GOLD PLATED, ALLOY SEAL.

TOLERANCES NON CUMULATIVE.

{5] SIGNETICS SYMBOL DENOTES LEAD NO. 1.

[6] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

7. THERMAL RESISTANCE: © Ja= 062 C/mW, ©) Jc = .018"C/mW. . -
8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)
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MOS SURE 883 PROGRAM

QUALIFICATION AND SCREENING
PROGRAM FOR MOS DEVICES

The Signetics SURE*/883 Program consists of a com-
bination of 100 percent and statistical sample tests designed
to assure specified performance, continuing uniformity,
and long term reliability of Signetics products. These
tests are made regularly at no extra cost to the user and are
performed in addition to the 40 quality assurance inspect-
ions gnd tests to which every circuit is subjected before
final seal. The tests, tabulated below the specifier's con-
venience, are performed in accordance with the following
conditions, sequence, and schedules on equipment cali-
brated to meet all requirements of MIL-Q-9858A and
MIL-C-45662A.

Every circuit of every lot is processed to the environmental
screens shown in Table I. These screens are performed in
production and include 100% final production electrical
test. Any unit failing either the environmental screens or
the final production electrical tests is rejected and removed
from the lot.

After completion of Table | tests, each manufacturing lot
is sampled and tested by Quality Assurance for confor-
mance to the requirements of Table Il. The unsampled
portion of the lot is held pending acceptance of the lot
sample. Detailed test limits and conditions applicable to
‘test group are shown in the Electrical Characteristics table
of the individual part type data sheets.

Tables 111, and 1V provide a complete process qualification
and verification program. These tests are performed once in
every 90 day manufacturing period, on representative de-
vices from each standard production die process family and
on each production package family. The representative
circuits and packages selected are changed routinely, and
the tests performed monitor and qualify all structurally

similar devices produced by the same process and pro-
duction during that period.

All of the applicable Electrical Parameters on the data
sheets are performed at pretest on the Table IV samples.
These tests are performed on representative circuit types
from every die process family type in manufacturing during
this period.

Table Il consists of the Package oriented qualification
environmental stress tests of MIL-STD-883, Groups B and C.
Representative samples from each package product family
type are monitored and qualified every 90 day period by
these tests. A common device is used as the die type for
these package and assembly qualification tests.

Table |V consists of the die process oriented quali-
fication electrical stress or operational tests at high tem-
perature. Representative devices from each die process are
monitored and qualified every 90 day period by these tests.
The package type is randomly selected as applicable.

TABLE | — 100% PRODUCTION SCREEN TESTS

TEST CONDITIONS
Preseal Visual High Power
Low Power

Liguid to Liquid

5 Cycles; 60 Seconds at 0°c,
60 Seconds at 100°C, Transfer
Time 5 Seconds. Note 1.

Thermal Shock

Centrifuge Y1 Axis; 30,000 G Minimum 1
Minute. Note 1.

Hermeticity Gross Leak Test (Bubble Test)
Note 1.

Production

Electrical Tests AC and DC, Tp =25°C

NOTE:
1. Not applicabie to solid molded packaged devices.

TABLE Il — SIGNETICS ACCEPTANCE TESTS (See Notes 2 and 3)

MIL-STD-105 INSPECTION LEVEL

TEST GROUP CONDITIONS AOL
Visual and Mechanical MIL-STD-883 1.0% I
Inspection Method 2009
DC Parameters Ta=+25°C 1.0% I
DG Parameters Tpa= 70°C 1.0% I
DC Parameters Ta= 0°C 1.0% "
AC Parameters Tp =+25°C 1.0% 1

NOTES:

*Systematic Uniformity and Réliability Evaluation

2. All test equipment calibrated to meet requirements of MIL-Q-9858A and MIL-C-45662A.
3. Detailed tests, conditions, and limits applicable to each test group are given in the Signetics data sheet ELECTRICAL

CHARACTERISTICS table.
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MOS SURE 883 PROGRAM

TABLE Il — MIL-STD-833 GROUPS B AND C ENVIRONMENTAL TESTS

TEST DESCRIPTION MIL-STD-833 METHOD CONDITIONS LTPD
Physical Dimensions 2008 Test Condition A 15
Marking Permanency 2008 Test Condition B, Para. 3.2.1 4 devices/no failures
Visual and Mechanical 2008 ‘Test Condition B 1 device/no failures
Bond Strength 2011 Test Condition D, Para. 3.7 15

- Solder Temperature
Solderabilit 2003 15
by 260°C £10°C
Lead Fatigue 2004 Test Condition Bg 15
Hermeticity 1014 Note 4

a. Fine Test Condition Aor B

b. Gross Test Condition C
Pre-Test Electrical ) le V as Applicabl
Parameters Table V as Applicable

16 Cycles. Test Condition C,
Th I Shock 1011 15
ermal Shoc +150°C to -65°C
10 Cycles. Test Condition C
T ture Cycl 10 !
emperature Cycle 10 +150°C to -65°C
Moisture Resistance 1004 Omit Vibration and Initial
End Point Electrical Conditioning
Parameters Table V as Applicable
FAILURE CRITERIA Refer to Table V
Pre-Test Electrical .
Parameters Table V as Applicable
Mechanical Shock 2002 Test Condition B 15
Vibration Variable Frequency 2007 Test Condition A
Constant Acceleration 2001
End Point Electrical :
Parameters Table V as Applicable
FAILURE CRITERIA Refer to Table V
) Test Condition A. Omit
Salt Atmosphere 1009 Initial Conditioning.
Pre-Test Electical .
Parameters Table V as Applicable
High Temperature Storage 1008 Tp =+150°C, t=1000 hours | 15
End Point Electrical :
Parameters Table V as Applicable
FAILURE CRITERIA Refer to Table V

NOTE:
4. The hermeticity tests are not employed for solid molded packages.
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MOS SURE 883 PROGRAM

TABLE IV — HIGH TEMPERATURE OPERATING LIFE TESTS

Shift Registers
ROMs, RAMs

Logic 1's Clocked Through Register

Addresses Being Counted Through in a Binary Fashion

TEST DESCRIPTION CONDITIONS LTPD
Pre-Test Electrical Parameters Refer to Table V
Operating Life Ta =70°C; t= 1000 hours 10

TABLE V — SIGNETICS FAILURE CRITERIA

SHIFT REGISTERS

TEST INPUT LEAKAGE ipp tACCESS 1" LEVELS 0" LEVELS
. 5X or 100nA whichever Data Sheet
Delta Limit is greater 20% Limits 20% 20%
ROMs
TEST INPUT LEAKAGE CLOCK LEAKAGE Ipp "1”LEVELS | "0” LEVELS
Delta Limit ?X or |00nA whichever ?X or 100nA whichever 20% 20% 20%
IS greater Is greater
RAMs
TEST INPUT LEAKAGE tACCESS tREFESH* "1"” LEVELS 0" LEVELS
Data Limit .5X or 100nA whichever Data Sheet Limit D‘ata! Sheet 20% 20%
is greater Limits

* . .
For dynamic memories.
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CUSTOM CODING INFORMATION
2400 SERIES STATIC READ-ONLY MEMORIES

COMPANY
2410
ADDRESS
CITY. STATE ZIP ) %
aC] Voo
TEL. Az: 256X 4 [ 124
AUTHORIZED SIGNATURE N v s
BASIC PRODUCT TYPE 2 s I e B
DATE L
ot | P
CUSTOMER PRINT OR 1.D. NUMBER s e
PURCHASE ORDER NUMBER s tgns

2410 Series- 1024 bit read-only
memory organized as 256 words
of 4 bits in a 16 pin dip.

2420
‘sll: f_’]Voo
BASIC INFORMATION a[] 128%8 el
2 3
A 8
s 5 [Jce’
= DEVICE TYPE N24 D D E‘ v o :
g :; s
= NUMBER OF CHIP SELECTS D 1 D 3 a1 v, bu,
Aql 8,
® CHIP SELECT CODE ] cE3 ] CE» [ JcEq sl s a g“s
8. A
= OUTPUT DEVICE D MOS RESISTOR 8 26x8 7
s ad Veo
D TTL (Bare Drain) m R ! g..c
3 8,
= ORGANIZATION [_] 8x 256 | |4 X512 S I e
8s[] Mg be: [ J4e
[ Tex128 []4x256 d o
= PACKAGE L 16PN [_] 24PiN E E
m LOGIC “1” MORE NEGATIVE VOLTAGE 2420 Series- 1(?24 bit read-only
memory organized a 128 words
LLOGIC “2" MORE POSITIVE VOLTAGE by 8 bits or 256 words by 4 bits
. If the 256 words by 4 organization
® [NSTRUCTIONS FOR COMPLETING TRUTH TABLE is specified outputs will appear on
. . . pins 4, 6, 8, and 10.
-(Required only if computer punch cards are not used)
FOR 8 X 256 USE COLUMN | ADDRESS— OUTPUTS 2430
B1-B8 ) ———-—“1_4jv
FOR 8 X 128 USE COLUMN | ADDRESS— OUTPUTS :’E 0 -
B1-B8 oo R
FOR 4 X 256 USE COLUMN | ADDRESS WORDS 0 5 Ei e
0-127, OUTPUTS B1—-B4; COLUMN Il ADDRESS * 4 s P
WORDS 128—255, OUTPUTS B5—B8 “zg - e P
FOR 4 X 512 USE COLUMN | ADDRESS WORDS S P
0-255, OUTPUTS B1—B4; COLUMN 111 ADDRESS a0 (1%
WORDS 256—-511, OUTPUTS B5—B8’ 8s[] o S (1%
86 ::E . P
8+[] ::E E:: e
85 :dé Per e
Vss{; s 1:3”
2430 Series- 2048 bit read-only
0RGAN|ZAT|ON ’ mer'nory organizéd as 256 Yvords by
8 bits or 512 words by 4 bits. If the
The Signetics 2400 Series is a family of read-only memories. 512 word by 4 organization is speci-

fied outputs will appear on pins 4,

The 2410, 2420, and 2430 Series are offered with the fol- 6.8, and 10.

lowing organizations.
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2400 SERIES STATIC READ-ONLY MEMORIES

ROM SELECTION CHART
TYPE ORGANIZATION PACKAGE QUTPUTS CHIP SELECT CONTROLS
N24101 256 x 4 16-Pin Ceramic DIP MOS Pull-up 1
N24111 256 x 4 16-Pin Ceramic DIP Bare Drain 1
N2420Y 128 x 8, 256 x 4 24-Pin Ceramic DIP MOS Puli-up 1
N2421Y 128 x 8, 256 x 4 24-Pin Ceramic DIP Bare Drain 1
N2425Y 128 x 8, 256 x 4 24-Pin Ceramic DIP MOS Pult-up 3 (binary coded)*
N2426Y 128 x 8, 256 x 4 24-Pin Ceramic DIP Bare Drain 3 (binary coded)*
N2430Y 512x 4,256 x 8 24-Pin Ceramic DIP MOS Pull-up 1
N2431Y 512 x 4,256 x 8 24-Pin Ceramic DIP Bare Drain 1
N2435Y 512 x 4,256 x 8 24-Pin Ceramic DIP MOS Pull-up 3 (binary coded)*
N2436Y 512 x 4, 256 x 8 24-Pin Ceramic DIP Bare Drain 3 (binary coded)*

*Mask Programmable

CIRCUIT OPTION

The following circuit options are available for the user’s
particular needs:

OUTPUT BUFFER

For all series the user has the option of MOS or TTL

outputs. This must be specified by the user.

® MOS output- an output having an MOS resistor con-
nected. to Vpp. This allows interfacing with other
MOS devices.

® TTL output- an output having no MOS resistor con-
nected to Vpp. Commonly called a ““bare drain”
output; this allows direct interfacing with TTL
circuits and external “‘wired AND" capability.

CHIP SELECT

a “Single”” ROM- one which has only one chip select. A
logical ‘0" on the chip select line places all outputs in
the 1" state (or open-circuited in the case of a'TTL"
output).

® “Coded” ROM- one which has a three digit binary code
chip select. This allows paralleling up to eight devices
without external chip select logic thereby allowing the
user to save the cost of extra packages and PC board
space.

®m 2410 Series imay only be ordered as a ‘’single’”” ROM
(one chip select).

m 2420 and 2430 Series may be ordered as “single” or
“coded” ROM'’s (one chip select or three chip selects).

DEFINITIONS

Logic definition:

All logic is assumed negative
“Q’" is the more positive voltage
“1"" is the more negative voltage

166

Input definition:
A1 is the least significant input address
A8 is the most significant input address

INPUT FORMAT

Programming information for Signetics’ 2400 Series should
be transmitted to Signetics in the form of computer
punched cards accompanied by information on the various
circuit options desired. Upon receipt of each deck
and the circuit option desired for that deck a computer gen-
erated truth table will be made and a copy of this truth
table returned to the customer. This minimizes the possi-
bility of error and allows the best possible delivery (nor-
mally 4 weeks after receipt of card deck).

Upon receipt of the computer generated truth table check
it carefully and if any errors are discovered notify Signetics
immediately.

The Signetics’ 2400 Series Read-Only Memory can be pro-
grammed so that for any binary input A1 through A8 the
outputs B1 through B8 are uniquely determined. Each
deck of cards sent to Signetics must tontain a card des-
cribing the options desired (card 1), the unique outputs for
each word in memory (cards 2 through 129 or 257, de-
pending on organization), and cards specifying the address
to which the computer generated truth table should be
sent. Cards should be punched according to the format on
the following pages.

If it is not feasible to use computer punched cards, the user
should describe the circuit option desired and complete
the truth table. Upon receipt of pages Signetics will punch
the computer cards and return a copy of the computer
generated truth table, (the user can realize a substantial
savings associated with the coding charge by using com-
puter cards).



2400 SERIES STATIC READ-ONLY MEMORIES

CARD 1

COLUMN DATA

1-8 Starting at column 1- punch “coded” or
“single”

9-11* If “coded”, punch the binary code chip
select (i.e., 101), if “single’” leave blank

12 LLeave blank

13-17 Punch the ROM organization desired (i.e.,

8 X 256, 4 X 512), etc.
18 Leave blank

19-21 Punch MQOS for an MOS output. Punch TTL
for a TTL output (bare drain)

22-27 Leave blank (For CM No.)

28-33 Punch the basic device type desired (i.e.,
N24101, N2420Y), etc.

34-80 Comments punched here will appear as the

title on the truth table. This should include
customer part identification

*CE3, CEg and CE1 respectively

CARD 2 THROUGH 129 (8 X 128 Organization)
2 THROUGH 257 (8 X 256 Organization)

Each card specifies the output of one 8-bit word in
columns 1 through 8. The decimal equivalent of the binary
coded input address for that word is punched in columns
78, 79, and 80.

COLUMN DATA

1-8 Punch outputs B1 through B8 in columns
one through eight respectively

9-77 Leave blank

78-80 Punch decimal equivalent of binary coded

input address which corresponds to the
outputs punched in Columns 1-8

Column 78- Hundreds Digit
Column 79- Tens Digit
Column 80- Units Digit

167

CARDS 2 THROUGH 257
(4 X 512 Organization only)

Each card specifies the output of two 4-bit words in
columns 1 through 8. The decimal equivalent of the bi-
nary coded input address is punched in columns 78. 79,

and 80.

COLUMN DATA

1-4 Punch output for words 0-255

5-8 Punch output for words 256-511

9-77 Leave blank

78-8- Punch decimal equivalent of binary coded

input address of the word corresponding to
the outputs punched in Columns 1-4

Column 78- Hundreds Digit
Column 79- Tens Digit
Column 80- Units Digit

CARDS 2 THROUGH 129
(4 X 256 Organization only)

Each card specifies the output of two 4-bit words in
columns 1 through 8. The decimal equivalent of the binary
coded input address is punched in columns 78, 79, and 80.

COLUMN DATA

1-4 Punch output for words 0-127

5-8 Punch output for words 128-255

9-77 Leave blank

78-80 Punch decimal equivalent of binary coded

input address corresponding to the outputs
punched in Columns 1-4

Column 78-Hundreds Digit
Column 79- Tens Digit
Column 80- Units Digit



2400 SERIES STATIC READ-ONLY MEMORIES

EXAMPLE CARDS:
ADDRESS CARDS

ATTN: THE PERSON’'S NAME WHO WILL REVIEW THE TRUTH TABLE \
L | il 1 158 B | t I | 1] T na
CITY  STATE _ ZIP CODE )
1 18 i 1
STREET ADDRESS )
| inmn mi
C YOUR COMPANY'S NAME \
1 1 | 18
i s 11
00.0'00000000'0'00000ll0000000ll00000000000000IIO’00000ll0000000000000000000000000000
|I3lS‘7.QN"n“"uWWWNHNINNEN”NHN”””ﬁﬁ“”ﬂ”wﬂ0““6“"““”?”““%%9“”““uﬂ“ﬁ“ﬂ“”m"nn"“n""“.
d_.||lll!l||l|lllllll|llIHlll.llllllllllilllllllllllIllllllllllllllllllllllllllllll =
CARD 1
CODED 101 8X256 TTL N2436Y SIGNETICS HAS THE FASTEST R.OM.’s
(] tanm n L | B ] 108
| | | 1 1118
000000000@O00O0ROCOOREO0000000000MBONO0OONOONOOOMOBOOOOOMMONMOOO0O0O0O0O0OMOO0O0000000000
T23ASST O 1I019002208292720290313220MUI5%I7I839404 Q24380254647 54355 STSISASSSESISSICREI G2 8IS ESCEETCREI IO N 21324 ISISIT IO I8
[RRRERERY A1 RRRRRRRR AR AR R R RN AR RN R R R R R R RRERRY JARERRAE AR RRRARRERRRRRRRRRRRARARE]
The above specifies a “‘coded’” ROM with the binary coded dicates a 24-pin ceramic DIP. N indicates temperature
chip select “101” organized 8 X 256 with TTL outputs range: -25°C— +70°C).

{bare drain). The basic device type is a N2436Y (“Y" in-

CARDS 2-129 AND CARDS 2-257
/01111111 256 "\
01010101 127

410101010 010 °\

/momoo _ 000 "\
000RNONNO00000000000000000000000000000000000000000000000000000000000000000000HAN
1234567 09NN HULIGH ISR N8B TIWINNI2Is35I98I7 38390041 4242 44454527 40295051 525954 5356 ST SESIE0 61 62634 S CC ST G083 7071 1273747376 17 18 13 08
([ I RRN ARRRRRRRR RN RN R R R R R R R R AR R R R AR R R R R R R R R RN R R R R R R R RN R R R R R R R R AR R R AR R AR »

iy L
® Qutputs B1 through B8 are in columns 1 through 8 respectively

respectively Word 266 outputs B5 through B8

® Decimal equivalent of binary coded input address is in ) respectively

columns 78, 79, and 80 ® For 4 X 256 Organization:

® For 8 X 128 and 8 X 256 organizations- outputs are B1
through B8 respectively
® For 4 X 512 organization:

Data card O Word 000 outputs B1 through B4
respectively
Word 128 outputs B5 through B8

Data card 0 Word 000 outputs B1 through B4 respectively
respectively Data card 10 Word 010 outputs B1 through B4
Word 256 outputs B5 through B8 respectively '
respectively Word 138 outputs B5 through B8
Data card 10 Word 010 outputs B1 through B4 respectively
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2400 SERIES STATIC READ-ONLY MEMORIES

USER’S
CHAR-
ACTER

OUTPUT DATA

B8

B7

B6

B5

B4

B3

B2

B1

DECIMAL
ADDRESS

259

263
264
265

266

269

272

274

276

278
279

281

282
283

284
285

289

128 | 256
-129 | 257
130 | 258

131

132 | 260

133 | 261

134 | 262

135
136

137
138

139 | 267
140 | 268

141

142 | 270

143 | 271
144

145 | 273

146

147 | 275

148

149 | 277

150

151

152 | 280

153
154
155

156
157

158 | 286
159 | 287
160 | 288

161

162 | 290

163 | 291

164 | 292

i
000
001
002

003
004
005

006
007
008

009
010
011

012

013

014
015

016
017

018
019

020
021

022
023
024
025

026
027
028
029
030
031

032

033
034
035

036

ADDRESS
INPUT GATE
A8 A7 A6 A5 A4 A3 A2 Al

0 00O0O0OOOTO O

1

0

1

0
1

0 00 0O0OTUO

1
1

0

0 00 0 0O

0 00 0O0O

1
1
1
1

0 0 00O

0

1

0 00 OO
0 00 0O
0 00 0O
00 0 01

0

1

0 0 0

0 00O
0 00 O 1
0 00O

1

0

0 0
1

1

1
1

0
0
1
1
1
1

00 0O

1

0

1

0
0
1
1

1
1
1
1

0 00O

0 00O

0

1

0 00O

0 00O

0 0 0 1

1 00 0 1

0 0O

0

1

1
1

1 00
00

0 00
0 0 0 1

00
0
1
1

0 1
0 1

1

0 0O
0 0 0 1

1

0
1

0 1

0 00 1

1

0
1
1
1

0 0 0 1
0 00 1

0 00
0 0

1

1

0 0O
0 0 0 1

0

1

0

1

0 0O
0 0 0 1

0
1

0

1

0
0

1

1
1
1

1
1
1

0 0 0 1

0 0 0 1
0 0O

1

0 00 OO0
0 00O
0 0O

0 0O

1
1
1
1

0
0
0
0
0

0

1

0

1

1
1

0

1 00

00
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2400 SERIES STATIC READ-ONLY MEMORIES
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2400 SERIES STATIC READ-ONLY MEMORIES

USER’S
CHAR

ACTER

OUTPUT DATA

B8

B7

B6

B5

B4

B3

B2

B1

DECIMAL
ADDRESS

339

349

359

206 | 334

209 | 337

217 | 345

219 | 347
220 | 348

229 | 357

233 | 361

235 | 363

237 | 365

074 | 202 | 330
075 | 203 § 331
076 | 204 | 332

077 | 205 | 333

078

079 | 207 | 335
080 | 208 | 336

081

082 | 210 | 338

083 | 211

084 | 212 | 340
085 | 213 | 341

086 | 214 | 342

087 | 215 | 343

088 | 216 | 344

089

090 | 218 | 346

091
092

093 | 221

094 | 222 | 350
095 | 223 | 351
096 | 224 | 352
097 | 225 | 353
098 | 226 | 354
099 | 227 | 355
100 | 228 | 356

101

102 | 230 | 358

103 | 231

104 | 232 | 360

105

106 | 234 | 362

107

108 | 236 | 364

109

110 | 238 | 366

ADDRESS
INPUT GATE
A8 A7 A6 A5 A4 A3 A2 A1

0

1

0

1
1

o]

0
0

1

1
1
1

0 0 0

0
0

0 0
0 0o

1

0
1
1

1
1
1

1
1
1

00

0
0
0

0

1

00

00

0 0 0O
0 0O
0 0
(VY

1
1

0
0
0
0

1

0

1

1

1

0

1

0
0
1
1
0 0O
0 0 1

0

1

1
1

101

0

1

0

1
0

1

1

0

0
1

1
1

0 00 00O
0 00 O
0 0O

0 0O

0 0 1

00

]
]
”
]
]

1
1

0
0

1

0
1

1
1

00
0
1
1

1

1

0

1

1
1

0 0
0 0
0

0 00
00

1

1

0

0

1

0

1

1

0

0
1

0
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2400 SERIES STATIC READ-ONLY MEMORIES
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2400 SERIES STATIC READ-ONLY MEMORIES

USER’S
CHAR-
ACTER

B8

B7

B6

B5

B4

OUTPUT DATA

B3

B2

B1

1]
404
405

406
407

408

409
410

411

412

413

414
415

416

417

418

419

420
421

422
423

424
425
426

427
428
429
430
431

432
433

434
435
436

437
438
439
440

DECIMAL
ADDRESS
i

i
148
149

150
151

152

153
154
155
156

157

158
159
160
161

162
163
164
165

166
167

168
169
170
171

172
173
174

175
176
177

178
179
180
181

182
183
184

ADDRESS
INPUT GATE
A8 A7 A6 A5 A4 A3 A2 At

0
0
0
0
1
1

0 0
0 0

(VI

0 0

0 0O
0 0 1

1
1

00
00

0 00 0O

1
1
1
1

0
0
0
0
0
0

1

0 00 O
0 0O

0 0O
00

00

0

1
1
0
0

10 00
0 0

0
0

10 0 0O
10 0 O
0 0

1

0

0 0O

1
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2400 SERIES STATIC READ-ONLY MEMORIES

USER'S
CHAR-
ACTER

B7

B6

B5

B4

OUTPUT DATA

B3

B2

B1

1
478
479

480
48t
482
483
484
485
486
487
488

489
490

491
492
493
494
495
496

497

498

499
500
501

502
503
504
505
506
507

508
509
510

511

DECIMAL
ADDRESS
1}

I
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

242
243
244
245
246
247
248
249

250
251

252
253
254

255

ADDRESS
INPUT GATE
A8 A7 A6 A5 A4 A3 A2 A1

0 00 OO

]
,
]
]

1

0

0 00O

1
1

0 0O
0 0O

0

0 0 1 1

1

10 0O
0 0

0
0

00 0O

1

0 0 0 1
00 0

1

0 00
0 0

1
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CUSTOM CODING INFORMATION

2513 STATIC CHARACTER GENERATOR = 2514 STATIC READ-ONLY MEMORY

COMPANY
ADDRESS
CITY.
TELEPHONE
AUTHORIZED SIGNATURE
DATE
CUSTOMER PRINT OR ID NO.
PURCHASE ORDER NUMBER
DEVICE TYPE 2413 2415

CUSTOM PATTERN NUMBER (TO BE ENTERED BY
SIGNETICS)

STATE 2Ip

INTRODUCTION

The Signetics 2513 and 2514 are high speed silicon gate
MOS 2560-Bit read-only memories whose organizations
are specially suited for 64 X 8 X 5 raster scan character
“generation.

MAJOR FEATURES OF THE 2513 AND 2514

m ACCESS TIME 450ns TYPICALLY
STATIC OPERATION
TTL/DTL COMPATIBLE

TRI-STATE OUTPUTS (HIGH-LOW-DISCONNECTED)
FOR POWERFUL BUSSING CAPABILITY

+5, -5, -12V POWER SUPPLIES

24-PIN SIGNETICS SILICONE DIP

¥ SIGNETICS SILICON GATE PROCESS TECHNOLOGY
FOR PERFORMANCE AND RELIABILITY

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 (Aq through A3)
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.

177

CHARACTER FORMAT

ROW ADDRESS
ROW ADDRESS
Az [Az| A O5 04 O3 07 Oy
ofofo
0j0}1
o[1]o0
1] 1 1
1]01)0
1]07]1
11110
11111
EXAMPLE ‘S’
FIGURE 1

CHARACTER ADDRESS

COLUMN ADDRESS

Aq |As|Ag|A7|Ag|Ag

ASCIl
ICHARACTER 1]j1rj0joj1}]o

FIGURE 2

1

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 Aq through Ag.

DEVICE TYPE SELECTION

The only difference between the 2513 and 2514 consists of
a separate Vpp terminal for the output device on the 2514,
This feature allows flexibility in power dissipation and out-
put ‘0" voltage level. Otherwise the 2513 and 2514 may be
used as either straight ROMs or character generators.

STANDARD PATTERN

A standard ASCII character font is available for the 2513.
This device (2513NX/CM2140) may be used for ASCII
character generation or for device evaluation.



2513 STATIC CHARACTER GENERATOR ® 2514 STATIC READ-ONLY MEMORY

PIN CONFIGURATION (Top View)

10 [J2s
2] [
(] [ 12
«] [
s bn
6] [1e
. 2513 e
s[] [
9] 16
w[] [1s
n] [
12 b-a
1 e
2[] [z
3] [
+] mtl
s[] 20
0 2514 P
] [ e
ld v
95 ]t
10 [ s
1] ull
12} [

Vee
NC
NC
Out 1
Out 2
Out 3
Out 4
Out &
NC
10. NC
11. Chip Enable
12, VDD

YNl =

©RNOTHLN =
o]
c
=
)

13.

14.
15.
16.
17.
18.
19.
20.
21,
. Address 9
23.
24.

NC

Address 1
Address 2
Address 3
Address 4
Address 5
Address 6
Address 7
Address 8

NC
Vee

. NC

Address 1

. Address 2
. Address 3
. Address 4
. Address 5
. Address 6
. Address 7
. Address 8
. Address 9
. NC

Vee

PACKAGE INFORMATION

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, “2513NX/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.

NX PACKAGE

LEADNO.1 (@]

ANARANANANANANANANANANA

83

405 (10.2
C 30? 0.

13 24
. I &
PV AYAVEVEVAVAVAVEVAVEVE |
.490°(12.46)
- e 050 (1.27) 40)
1.2407(31.50) 050(1.27) 055 (1.
[.m«o.wl ™ |oas 07ar B
| |
425 Ga9) Y
_q s @i
]
1 .
i
1135 (343)
. 20 (3,081 015 (0.38)
0B 10 (0.257
052 (1.32) !1 L I \
044 (1772 ; 506 1085 (2.16)
i —| 080 - 085
. .02110.53) 279 065 11 575 (14.61)
> 1= 918 (0.38) 726) I 576 (13.30) |

NOTES:

1. LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

2. BODY MATERIAL: SILICONE MOLDED.
,3] TOLERANCES NON CUMULATIVE.
4] SIGNETICS SYMBOL DENOTES LEAD NO. 1.

(4]

1}:] LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.

6. BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.

7. THERMAL RESISTANCE: © Ja=.12 C/mW, © Je = .05°C/mW.

8. ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. {MILLIMETERS}




2513 STATIC CHARACTER GENERATOR = 2514 STATIC READ-ONLY MEMORY

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 TN
1 nen 1 nmie 1 n

11 1 1 i1 ]
00B0CO0OCHEO000000000000000000HO00NO00000000000000000000000000000000000000
S011121304 15 161718192020 220207526 27 20299031 3230 34 35 36 07 30 39 4041 42434445 66 47 40 49 58 51 52,53 54 5 56 57 58 59 6061 6263 64 65 68 67 6869 1071 1213 14 15 18 17 18 13 0
1

(AR IR RRRRRRRY IRRE AR AR RN R ARl IRR] RR] RRRR R RA R RN RRRRRRRRRRR RN
d2222222222222222222222222022222222022222222222222222222222222222222

~
~
-
~
~
~
~
~
~
~
- -

PERSON RESPONSIBLE FOR REVIEWING SIGNETICS
COMPUTER GENERATED TRUTH TABLE

ATTN. J.Q. ENGINEER; MEMORY PROD. MGR. W
i1 1111 n 11

bO00NO000000000000000000000000060006000000000000000000006
2525272028 30 3323334 35 36 37 2039 40 41 42434445 46 47 48498051 5253 54'55 56 57 5859 6061 261 6465 666760690 1 12 I TAIS 16 11 T8 1900
1

11 (RNRR RN R R R R R R RN R RN R R AR R R AR AR RRRRRRRRRRRAREI
22 2222222222222222222222222222222222222222222222222222222222h

—_—ro

£ 8000 ELECTRONICS LANE N
1 (I | B | I N

’ll000000M000MMMUMMIIUMMUMMMNMUMMUIIN

lunuasnnaunuu«a«nuuuuunuﬁunusnnnnunun«nnnnnnuunnnn

LR R R R R RN RN R R R RN RN R RN R RN R RREE

CITY STATE ZIP

SUNNYVALEs CALIFORNIA 94036 N
1 it mn n
1 1
00000006000M0000000008000000000000000000000000000000600000000
nuuuuuuunuuuaunnuunnunnuusnnnuuuuuu«uu«unﬁnussuusunuuuunuaunnnnunu

RN R Rl RN R R R R R R R R R RN R AR RN R AR RN RN R RN RRR RN EE]
22222222222222222222222222222222222222222282222222222222222222222 d

0000
nnm
1
2

MEMORIES INC. N\
| imin

(]1] |
00000FO00000000000000000000000000000000000000000000000000000000000000000

WHRBUIBEIIBNDN DU 20293831 3233536370900 Q243445647 0835051 5251545556 5T SRS G061 626264 6566 6TCRRITON T21INUTSIETTI NI

AR R AR R R R R R R R R R N R R R R R R R RN R R R AR R R RN R R RN AR RN
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2513 STATIC CHARACTER GENERATOR = 2514 STATIC READ-ONLY MEMORY

DATA CARDS
CHARACTER NUMBER
OUTPUTS 01 THROUGH 0g RESPECTIVELY (DATA CARD NUMBER)
/ ' N\
/00000 61110 10001 000031 00010 00100 QQOOC 00100 (ussT\
SEREROROC 0RO OpEBOORREROORRAOBCARORUONRANNONAMONN000000000000000000000000000000800
T 234867 00NN NN2DNBNT NN ITIIMIIITNNWO QAU E QIS5 5253545556 57585061 628I6465660760087071 227374751677 707908
IRRRRRET 1T RRI TRRT ARRAEY IRREI IRRA] IRRRRRRREREI IRRRRARE AR AR RRRRRRRRRRRRRRY!

222222222222222222222222022222222222220022222222202 022222 2222222222222 220 2
333333333333333333333333333333333333333333333333333333333333333333333333333333
A U I s e
§555555555555555555555555555555555555555555555555555555555555555555555555555555855
§66666666666666666666666666666666666666666666C656666666666666666666666666666666M6
. LR R RN R R R R RN RN AR R R R RN N R RERRRRR I

“
ROW ADDRESS
\ \ \ \ \ o\ \ \
000 001 010 011 100 101 110 1M
’/ﬂoono 01110 10001 10111 10101 10111 10000 01110 [

SHHRNDUISIITBINANRDUBHTNINNRNUISBIT WD 2434458647 8495851 525154555657 58596061 626164 6566 6768697071 721374751671 787980

TR AR N AN TR RN RN AN [ AN ARRRART I RRRRRRRRRRR RN R RRRRRRRRRRRE] |
2222222222222222222222222222222222222222222222222222222222222222222222222222222
33333333333333333333333333333333333333333333333333333333333333333333333333333333
ALEAALI A 0 L
555555555555555555555555555555555555555555555555555555555555555555565555555555555
B66666666666666666666666666666666666666666666C6666666666666666666666666666666666
I 71111117117171111111111117711111111111711111117711711717711177711717111117111111‘_L‘

geapncnooogoogumooogoocooBogooogocoo o AANON000R000000000000000000000000000000MN0
12345618
[RRERER!

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

A\

/513"'}2/%!'1 N\

]
oog
458
R

0 | 000000000000000000000000000000000000000000000000
) 1o 333435 36 37 30 3040 41 2.3 445 06 47 40 4950 51 5253 5455 56 ST S0 S3 6061 626364 65 66 6768691071 12TIT4 TS T6 1701900
| JRRY 1RRRRRRE [RRRAREE R R R R RN AR R AR R R AR R R AR R R AR R RA
02222222222222222222222222222222222222222222222222222222222222222222222222222222
33303339333333333333333333333333333333333333333333333333333333333333333333333333
AR A4 0000044400 00440000 004 00404 4000000 s e
SESSHMSS5555555555555555555555555555555555555555555655555555555555555555555585555
GE6666666666666666666666666666666666666666666€6666666666666666666666666666666666

AR KRR R R R R R R R R R RN R R R R RN R R RN R R R R R RO R AR R RN R RN R RN R RN R L'

1
00 60000000
12 '
11 R

—d o
-—
—_—
- e
—_—to

L=

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.
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2513 STATIC CHARACTER GENERATOR = 2514 STATIC READ-ONLY MEMORY

ADDRESS ::('Q OUTPUTDATA | @, ADDRESS ;{Q OUTPUTDATA | @ .

= < = wdg

A9 AB A7 A6 A5 Ad A3 A2 Al §§ 05| 0403|0201 | 83 A9 AB A7 A6 A5 A8 A3AZ A1 §§ 05 [ 04|03 02|01] 83
000 000 OOTO 000 000 1t 0O00C 00O 032
000 00O OO 1 001 000 100 0O 1 033
000 00O OT10 002 000 1 OO0 O 10 034
o 0' 0O 000 O 11 003 000 100 O 11 035
000 OO0OO 100 004 000 1T 00 100 036
000 OO0O 1T 01 005 000 1T OO0 1 01 037
000 OOO 110 006 000 100 110 038
000 OOO 1 11 007 000 100 1 11 039
000 001 0O0OO 008 000 101 O0O0O0 040
000 O0OO0O1T 0O 1 009 000 101 001 041
000 O0O0OT11O0T10 |O10 ’ 000 101 010 |o042
o 0 [o I 0] O 1 0 11 011 . 000 101 0 11 043
000 O0OO0O1 100 012 000 101 100 044
0O 00 OO0 1 10 1 013 000 101 1 01 045
000 OO0O1 110 014 000 101 110 046
000 OOTI1T 1T 11 015 000 1TO0O 1T 1T 11 047
000 010 OO0OC 016 000 110 0O0O0 048
000 O1O0 OO 1 017 000 t10 OO0 1 049
000 010 O10O0 018 000 110 010 050
000 O10 O 11 019 000 110 0 11 051
000 O10 10O 020 000 ® 10 100 052
000 O11O0O 10 1 021 o000 1Tt 10 101 053
o000 O1oO0 t 10 022 . 000 1710 110 054
000 O10 1t 11 023 000 110 11 1 }|oss
000 O11 0O00O0 024 000 111 000 056
000 O 11 0O0 1 025 000 T11 0O 1 057
000 011 010 |026 000 111 010 [058
000 O 11 011 027 000 111 0 11 059
000 O11 100 |oz28 000 111 100 }[060
000 011 101 029 000 111 101 061
000 O1T1 110 030 o000 111 110 062
000 011 111 |oa 000 111 111 |o063

181



2513 STATIC CHARACTER GENERATOR = 2514 STATIC READ-ONLY MEMORY

ADDRESS é‘ 21 outeutpaTa @ ADDRESS é‘% OUTPUT DATA gs
< wd - w
A9 A8 A7 A6 A5 A4 A3 AZ A1 §§ 05 (04|03 |02 01|83 A9 AB A7 AG A5 A4 A3 A2 A1 ﬁo’né 05 [o0a|o3foz|01|83F
001 00O OO0O 064 001 100 O0O0O 096
001 00O OO 1 065 001 100 O0O01 097
001 00O OT10 066 001 100 010 098
001 00O O 11 067 001 100 01 1 099
001 00O0 100 068 001 100 100 100
001 000 10 1 069 001 100 101 101
001 00O 1 10 0?0 _ 001 100 110 102
001 00O 1 1 1 071 001 100 1 11 103
001 001 00O 072 001 1t01 00O 104
001 001 001 |073 ' 001 101 00 1] 105
001 001 010 074 | 001 101 010 106
001 001 0 11 075 001 101 011 107
001 001 100 076 001 101 100 108
001 001 101 077 001 101 101 109
001 001 110 078 o011 101 110 110
001 001 1 11 079 001 101 1 11 111
001 010 000 080 001 110 000 112
©01 010001 Josr| 001 11000113
001 010 010 082 001 110 010 114
001 010 011 083 "o 01 110 011 115
001 010 100 084 o01 110 100 116
001 010 101 085 . 001 110 101 117
001 010 t 10 086 001 110 110 118
001 010 111 087 001 110 111 119
o001 011 000 088 001 111 000 120
001 011 001 089 001 111 00 1% 121
001 011 010 090 o001 111 010 122
o001 011 011 091 00 1 11 ,1 0 1 1 123
001 011 100 092 o011 t11 10O 124
001 011 10 1 093 o001 111 101t 125
001 011 110 094 001 111 110 126
001 011 111 095 o0 1 111 1t 11 127
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2513 STATIC CHARACTER GENERATOR = 2514 STATIC READ-ONLY MEMORY

ADDRESS ég OUTPUT DATA gi ADDRESS §' g OUTPUT DATA gﬁ.
- - w
A9 ABA7 AG A5 A4 A3 A2 A1 §§ 05| 04| 03] 02| 01 §§ A9A3A7A5A5MA3A2A1§§ o5/0a[03|02|01]| 83
010 000 000|128 u10 100 00oO0] 160
010 000 001|129 ‘ 010 100 00 1} 161
010 000 010 |13 010 100 071 0] 162
010000 01 1 |13 010 100 01 1] 163
010 000 100 |132 010 100 100)] 168 é
010 000 101 133 0t1to 100 10 1] i65
010 000 110 |13a 010 100 110] 166
010000 111 |13 010 100 11 1] 167
010001 000 |13 010 101 000]| 168
010001 001 [137 010 101 060 1] 160
010001 010 |13 010 101 010|170
010 001 011 {13 010 101 01 1] 171
010 001 100 |140 010 101 100]172
010 001 101 |14 010 101 101] 173
010001 110 |14 010 101 110/} 178
010 001 111 |13 010 101 111] 175
010 010 000 |14a 010 110000]|17
010 010 0071 |45 010 110 001]| 177
010 010 010 | 1146 010 1t t1to0o 010 178
010 010 011 |147 610 110 011]|179
010 010 100 148 010 110 100 180
010 010 101 |149 010 110 101|181
010 010 110 |150 010110 110]18
010010 111 |15 ' 010 110 11 1]18
010011000 }152 010 111 000)]| 184
010011001 |53 010 111 001]| 185
010011 010 |154 010 111 010]| 18
010 011 011 J156 010 111 01 1] 187
010011 100 |156 010 111 100|188
010011 101 |157 010 111 101]|18]
010011 110 |158 010 111 110] 19
010011 111 |50 010 111 11 1]191
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2513 STATIC CHARACTER GENERATOR = 2514 STATIC READ-ONLY MEMORY

ADDRESS gﬁ OUTPUT DATA [ e ADDRESS :Q OUTPUT DATA 0 .

- E SET T

A9 ABA7 A6 A5 A A3A2A1| % Q |05 [0a |03 |02 |01 |BF A9 ASA7 A6 ASA4A3A2A1 | & Q |05 |04 | 03| 02| 01 ez
011000 000|192 011100 000 |224
011000 001 [193 011100 00 1 {225
011000 010|194 011100 010 |22
011000 011|198 011 100 01 1 |227
011000 100 |19 011100 100 |228
011000 101|197 011 100 101 |22
011000 110|198 011 100 110 |23
011 000 111|199 011 100 111 |231
011001 000|200 011 101 000 |23
011 001 001|201 011 101 001 |233
0611001 010|202 0611 101 010 |23
011001 011 |20} 011 101 011|235
011 001 100|204 011101 100 |23
011001 101 |208] - (0011 101 101 |237
0117001 110|206 011101 110 |238
011001 111|207 011 101 11 1 |23
011010 000|208 011 110 000|240
011010 001|209 011 110001 |24
011010010 ]210 011 110010 |242
01101001 1}2n 011 110 011|243
011010 100|212 011 110 100|244
011010 101|213 011 110 101|245
611010 110|214 011110 110|246
01101011128 011 110 111|247
011011 000]216 011 111 000|248
011011 001]217 011 111 001|240
011011 010]218 011 111010 |25
011011 011|219 011 111 011 |25
011011 100|220 011 111 100|262
011 011 101|221 011 111 101 |253
011011 110|222 011 111 110 |26s
011 011 111|223 011 111 111 |288
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2513 STATIC CHARACTER GENERATOR = 2514 STATIC READ-ONLY_MEMORY

ADDRESS 35 OUTPUT DATA |9 . ADDRESS gﬁ OUTPUTDATA {@ .

& & < B & <

A9 ABATAGAS A4A3A2A1 |8 Q |05 04030201 83 ASABA7A6A5A4A3A2A1 |8 Q05 04| 03| 02| 01 83
100 000 .00 0] 256 1.00 100 00 o] 288
100 0006 00 1] 257 100 100 00 1| 280
100 000 0101 258 100 100 01 0] 29
1700 000 01 1| 258 100 100 01 1] 291
100 000 100)]) 260 100 100 10 0] 202
100 000 10 1| 261 100 100 10 1] 203
100 000 110/ 262 100 100 11 0] 204
100 000 11 1] 263 100 100 11 1] 208
100 001 00 0] 264 100 101 00 0] 29
100 001 00 1| 265 100 101 00 1| 297
100 001 01 0] 266 100 101 01 0] 298
100 001 01 1] 267 100 101 01 1] 29
100 001 100|268 100 101 10 0] 300
100 001 10 1| 269 100 101 10 1] 30
1700 001 110 270 100 101 110 302
100 001 111 [2n 100 101 11 1] 303
100 010 00 0] 272 1700 110 00 0] 304
100 010 0O 1| 273 100 110 00 1] 305
100 010 010|274 100 110 01 0] 308
100 010 01.1]275 100 110 01 1] 307
100 010 100 |27 ' 100 110 1 o0o0] 308
100 010 101|277 100 110 10 1] 309
100 010 110 278 100 110 1t 1o0 310
100 010 11 1|27 ' 100 110 11 1] 31
100 011 00 0| 280 100 111 000|312
100 011 00 1} 281 100 111 00 1] 313
100 011 010282 1001‘110;10 314
100 011 0111|283 100 111 011|315
100 011 100|284 100 111 100]| 316
100 011 1 0 1 | 285 100 11t 1 10 1] 317
100 011 110 )28 100 111 11 0| 318
100 011 1 11 287 100 111 111 319
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2513 STATIC CHARACTER GENERATOR m 2514 STATIC READ-ONLY MEMORY

ADDRESS g‘g OUTPUTDATA |@ . ADDRESS ig OUTPUT DATA | ¢

= wd = w

A9 AB A7 AB A5 A4 A3 A2 A1 §§ 05 |0alo3 {0201 |85 A9 AB A7 A6 A5 A4 A3 A2 A1 §§ 05 |0al03f02|01 |88
101 000 00 0| 320 101 100 00 O] 352
101 000 00 1|32 101 100 00 1] 353
101 000 01 0] 32 101 100 01 0] 354
101000 01 1|32 101 100 01 1| 385
101 000 100|324 101 100 10 0] 356
101 000 101|325 101100 10 1| 357
101 000 110|326 101 100 1 1 0] 358
101 000 1 1 1| 327 101 100 11 1] 359
1701 001 000|328 101 101 00 0] 360
1701 001 00 1 {32 1701 101 00 1] 361
101 001 01 0 ]330 101 101 01 0] 362
101 001 01 1§33 101 101 01 1] 363
101 001 100|332 101 101 100] 364
101 001 101|333 101 101 10 1) 35
101 001 110|334 101 101 11 0] 366
101 001 11 1|33 101 101 11 1] 367
101 010 000 |33 101 110 00 0] 368
101 010 00 1| 337 101 110 00 1] 369
101 010 01 0/ 338 101 110 01 0] 37
101 010 01 1|33 101 110 01 1}3n
101 010 10 0| 340 101 110 100] 372
101 010 101 ]34 101 110 101] 373
101 010 110 342 101 110 110 374
101 010 11 1| 343 ‘1oi11o111375
101 011 00 0| 344 1701 111 00 0] 37
101 011 001|345 N 101 111 00 1] 377
101011 01 0] 346 101 111 01 0] 38
101 011 01 1] 347 101 111 01 1| 379
101 011 100|348 101 111 100|380
101 011 10 1] 348 101 111 10 1] 381
101 011 1 10] 350 101 111 11 0] 382
101 011 11 1] 351 . 101 111 11 1] 383
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2513 STATIC CHARACTER GENERATOR = 2514 STATIC READ-ONLY MEMORY'

ADDRESS s 4| ourruroara ADDRESS 38| oureutpaTA @

56 gg u <

A9 ABAT AB A5 A4 A3A2A1 | & Q| 05/04) 03] 02|01 A9 ABA7 ABASA4A3A2A1 | Q| 0504/ 03| 02| 01 33
110 000 O0OO]| 384 110 100 00 O] 416
110 000 0O 1 385 110 100 0Ot 417
110 000 O 10| 386 110 100 010|418
110 000 0 1 1 387 110 100 0 1 1 419
110 000 1 00| 388 110 100 1 0 0| 420
110 000 101 389 110 100 101 421
110 000 1 1 0] 39 110 100 1 10| 422
110000 11 1])30n 110 100 111|423
110 001 00 O] 392 110 101 00 0| 424
1710 001 001 393 110 101 001 425
110 001 010 394 110 101 010} 426
110 001 011 395 110 101 011 427
17170 001 10 0| 396 110 101 1 00| 428
110 001 101 397 110 101 101 429
110 001 110|398 ‘ 110 101 11 0] 430
110 001 1 11 399 110 101 111 431
110 010 0O0 O | 400 110 110 00 0| 432
110 010 00 1 401 110 110 001 433
110 010 01 0| 402 110 110 010} 434
11 0' 010 011 403 110 110 011 435
110 010 1 00 | 404 110 110 1 0 0| 436
110 010 101 405 110 110 101 437
110 010 1 10| 406 1170 110 11 0 | 438
110010 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 t10 111 010|442
110 011 011 411 110 111 011 443
110 011 100|412 110 111 100|444
1170 011 101 413 110 111 101 445
110 011 110|414 110 111 110|446
110 011 1 11 415 110 111 1 11 447
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2513 STATIC CHARACTER GENERATOR ® 2514 STATIC READ-ONLY MEMORY

ADDRESS &‘g OUTPUT DATA @ . ADDRESS i'ﬁ OUTPUT DATA !”d
S E£3 2 <
28 23 28 |os 02| 01|83
A9ABA7A6A5A4A3A2A1 | A ¢ 05 {04 |03 [02{01 A9 AB A7 A6 A5 A4 A3 A2 A1 o< v2{04 |03
111 000 00 0] a4s 111 100 00 0] 480
111 000 00 1] aa9 111 1 00 00 1] 481
*11 000 0 10| 450 111 100 0 1 0] 482
111 000 01 1| as1 111 100 01 1] 483
1171 000 10 0] as2 1171 100 100 484
1711 000 10 1| 453 111 100 10 1] a85
111 000 1 10| 454 111 100 11 0] 486
1t*1 000 111|455 111 100 11 1| a87
111 001 00 0| ase 11t1 101 000|488
111 001 00 1] 457 1117 101 00 1| 489
111 001 01 0| 458 111 101 01 0| a9
1711 001 01 1 |ase 111 101 01 1] a9
111 001 1t 00O 460 t11 101 100 492
111 001 1 0 1 | 461 111 101 1 0 1 | 493
1117 001 11 0 |ae62 111 101 110|494
111 001 11 1] ae63 \ 111 101 11 1|49
111 010 0O0 0| 464 111 110 00 0| 496
111 010 00 1| 465 111 110 00 1} a97
111 010 010 466 : 111 110 010 498
111 010 01 1] 467 t11 110 01 1 499
111 010 100 468 111 110 100 500
111 010 1 0 1] 469 111 110 1 0 1 |50
111 010 110 |a7 111 110 110 |502
111 010 1 1 1| a7 111 110 111|503
111 011 00 0} a7 711 111 000 |s04
+t11 011 00 1) a73 1711 111 00 1 |508
1171 011 01 0| a7 111 111 010 |soe
111 011 011|475 111 111 01 1 |s07
111 011 100 a7 : 111 111 100 |s08
111 011 10 1| a77 111 111 101 |50
1171 011 110|478 111 111 110 |510
111 011 11 1 |a79 111 111 111 |s1t
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CUSTOM CODING INFORMATION
2516 STATIC CHARACTER GENERATOR

COMPANY
ADDRESS
CITY.
TELEPHONE

STATE____ ZIP____

AUTHORIZED SIGNATURE

DATE

CUSTOMER PRINT OR ID NO.
PURCHASE ORDER NUMBER

CUSTOM PATTERN NUMBER (TO BE ENTERED BY
SIGNETICS)

INTRODUCTION

The Signetics 2516 is a high speed silicon gate MOS read-
only memories whose organization is specially suited for
64 X 6 X 8 vertical scan character generation.

MAJOR FEATURES OF THE 2516

W 64 X 6 X 8 CHARACTER MATRIX

® COLUMN OUTPUT

ACCESS TIME 450ns TYPICALLY

STATIC OPERATION

TTL/DTL COMPATIBLE

TRI-STATE OUTPUTS (HIGH-LOW-

DISCONNECTED) FOR POWERFUL BUSSING

CAPABILITY

+5, -5, -12v POWER SUPPLIES

24-PIN SIGNETICS SILICONE DIP

B SIGNETICS SILICON GATE PROCESS TECHNOL-
OGY FOR PERFORMANCE AND RELIABILITY

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 (A4 through A3)
selects 1 or 6 columns. Eight outputs display a complete
column of the character matrix. See Figure 1.

189

PIN CONFIGURATION

1 [2a
zd [123
3 :]22 1. Chip Enable 24. VCC

2. NC - 23 Vgg
4 EEIY Output 8 22. Address 9
5[: 20 4. Output 7 21. Address 8
‘d’ e 5. Output 6 20. Address 7

2516 6. Output5 19. Address 6

7 [ ]18 7. Output 4 18. Address 5
o Yy 8. Output 3 17. Address 4

9. Output 2 16. Address 3
o[ [ 1% 10. Output 1 15. Address 2
0[] s 1. Vpp2' 14. Address 1

: .
": ) 12. Vpp 13. Chip Enable 2
12[] 13
*Optional on all custom ROMs (NC on CM 2150)

CHARACTER FORMAT

ROW ADDRESS

COLUMN [
ADDRESS

04

02

03

04

Og

0[1]0g

o[1] o,
10000

EXAMPLE “§"”

FIGURE 1

CHARACTER ADDRESS

CHARACTER ADDRESS

AgfAs|Ag|a]Aglag
ASC
|CHARACTER> 1f1]ojoj1jo
FIGURE 2




2516'STATIC CHARACTER GENERATOR

STANDARD PATTERN

A standard ASCII Character Font is available for the 2516.
This device (2516NX/CM2150) may be used for ASCII
character generat‘ion or for device evaluation.

CUSTOM DEVICES

For unique custom memory patterns, this form should be
used to transmit coding instructions. The nomenclature for
custom device will consist of the basic product type followed
by a unique “CM"” number assigned by Signetics. For ex-
ample, “2516NX/CM2151"". :
® 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.

PACKAGE INFORMATION

® 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.

NX PACKAGE

LEAD NO.1 [&]

ANANANANANANANANANANANS!

405 (10.29)
C muoo:»
S A
UUUUVUUUUVVU ; |
490(1245‘

1255 _(31.88)
1.2407(31.50) - 050 (1.27) | 056 11.40)

5076 | | o (iiar B

052 (1.32)
044 {1.12)

j —f 090 fa--
021(053) 279
T v fo.sel {2291

NOTES:

LEAD MATERIAL: ALLOY 42 OR EQUIVALENT.

BODY MATERIAL: SILICONE MOLDED.

TOLERANCES NON CUMULATIVE.

SIGNETICS SYMBOL DENOTES LEAD NO. 1.

LEAD SPACING SHALL BE MEASURED WITHIN THIS ZONE.
BODY DIMENSIONS DO NOT INCLUDE MOLDING FLASH.
THERMAL RESISTANCE: © Ja=.12 C/mW, © Jc = .05°C/mW.

o~ os e -

ALL DIMENSIONS SHOWN IN PARENTHESES ARE METRIC EQUIVALENTS. (MILLIMETERS)

125 (3381 Y
15 212

7
1135 (3.4 ‘3)

120 [3.05

015 (0.38)
1010 (0.257

675 (1461)
| 525 (13.38)

IDENTIFICATION CARDS

LEAVE COLS. 22, 23, 24, 25, 26 BLANK

INDICATES “COMMENT"” CARD
BASIC PART TYPE

SIGNETICS 2516NX/CM

ACME MEMORIES P/N 135216-1 ' N\

FOR ASSIGNMENT OF CM NO. BY SIGNETICS

CUSTOMER P/N IDENTIFICATION

1 mimn ] nmi i1 n
] 1 1 1 1 L | 1
00QO0COROONOOOOOOWEMOO000000000000000000O00H0OC000000000000000000000000000000000000
V2348870 0MIIRI31015I607 10192020 222020252527 2929 0 31 3293 34 35 38 37 30 3 4041 4243 44.45 06 47 48 49 SO 51 52 53 5655 56,57 5959 60 61 626364 65 66 67 66970 71 1213 T4 IS TG TITA TSN
[RRE R RN AT RRRE ERR RN RN ARRRRRRRRRRRRY 0T IRRI AR ARRRRRARRRRRARRARRRRREARAREA!
22'22222“'2'2222222222222222222222222.22222222'22222222222222222222222222222222h
5
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2516 STATIC CHARACTER GENERATOR

IDENTIFICATION CARDS (Cont‘d)

PERSON RESPONSIBLE FOR REVIEWING SIGNETICS
COMPUTER GENERATED TRUTH TABLE

ATTN. J.0. ENGINEER: MEMORY PROD. MGR. N\
ifT i1 1 ~mona

P 1T amm 11
00000000000080000008000000000000000000000006000000000000000000000000008
W I2I3 161518171019 2920 222320 25 28 27 28 28 33U 32:39 34 35 36 37 30.39 40 41 4243 44 45 46 47 48 49 50 51 5253 54 55 6 57 50 59 60 61 6263 64 65 6657606370 71 12713 74 IS 16 TT T4 T9 M8

(AR R R R R R R R R R AR R R R R R R R R R R RN R R AR R R R R AR R R R AR AR RRERRARR RN
22222222222222222222222222222222222222222222222222222222222222222222220

STREET ADDRESS

£78000 ELECTRONICS LANE ~N
1 1n nm ui

gooooooo00o000000000000000000000000000000000000000000000000000060
161920212223 202525.27 20 29,30 31 32.33 34 35 6 37 3090 40 41 4242 44 45 46 47 48 49 50 51 525354 55 56 57 56 S 80 01 6263 64 65 66 676849 10 111213 14 15 16 11 T8 79 00

[RRY AR RN R R RN R NN R R R R RN R R R R R R R R R R AR R R R RR R R R R AR R R AR
I22222222222222222222222222222222222222222222222222222222222222‘~

@
=
-
-
~N -

CITY STATE 2zZIP

T SUNNYVALEs CALIFORNIA 94086 N\
| i MM n

1
0000000000000§0000060000000000000000000000000600000000000000000000000
HISHITIBIBNR2NUBXD 20293031 3239345363739 08 428244450647 494358 51 5252545556 57 SO S 6061 626364 6SCEOTCRCIT0N 1273 147578111879 08

1 AR RN R IR RN R RN R R R R R R R R R RN RN R R R R R R R R AR AR RRRRRR R AR
2222222222222222222222222222222222222222222022222222222222222222222

~N —=Ie

COMPANY NAME

T ACME MEMORIES INC. ' — ~
inL 1 BN

m ] : v
OMMIMMM0000Mll000MMMHNMMMMMNMMMMMMHMMOMMMM

MUHRDUSKUTBINNRBUBKN 2903233343526 37203940 0 24344450647 48495051 5253545556 STSESI G061 628 GAGSOEETCOCTO N 122324157677 707908

0
'
R R R R R R R R R R R R R R R R R R R R AR R RN R RN R R A AR RN R R RRRRRRRRARERI
2

]
0
1
1
2 22222'2222222222222222222222222222222_2222222222222222222222222222222222._

i
goooo000
123456108
TIgrin
2222222
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2516 STATIC CHARACTER GENERATOR

DATA CARDS DECIMAL CHARACTER ADDRESS
OUTPUTS Og THROUGH Oq RESPECTIVELY (DATA CARD NUMBER 001 THRU 064)
\ N\
/’ﬁﬁ&ﬂﬁﬂﬁ& GOTIC010 o1001001 1001001 21091001 20100118 @iﬁ‘\
(THIS EXAMPLE ILLUSTRATES OUTPUT SEQUENCE)

ORNOONmoNoNoNNoNNooNORNoNNooNoNNoNNooNNoNNooMo00000000000000000000000M00
S 101112131415 16 17 18192021 222324 25 26 27 28 29 30 31 32 33 34 35 36 37 38 33 40 41 42 43 44 45 46 47 48 49 50 51 52.53 54 55 56 57 58 59 60 61 6263 6465 66,67 60 697071 7273 74 75 76 77 78 7380
(REE | AR RRRI RRY ARY RN RN ARR RRT SRN AR ARRE IRN | ARRRRRARRRRARRRRERRERRERRRRE!
222222222222222222222222222222222222222222222222222222222222222222222222222222'2
33333333333333333333333333333333333333333333333333333333333333333333333333333333
A4 0400444400000 4444844080800 0 0884404444848 0440040048404488444444404444¢
555555555555555555555555555555555555555555555555555555555555555556555555555555555

bEB6666EE666666666666666666666666C6666666666666666666666666666666666666666666666

i
12345678
IRRRREERR

L S R R R R RN R R RN NN R R R R R R R R R R R R R RN RRER S

/.'xﬁi}i‘rﬁiit}‘&. G01IC01I0 GIOO10GY 01001201 91004081 30100110

COLUMN ADDRESS(A3,A2,A1)

\ \ \ \ \
\c}oo 001 010 011 100 101

o
s
X ¢

(THIS EXAMPLE ILLUSTRATES COLUMN ADDRESS SEQUENCE)

1011121314 151617 181920 21 2223 24 25 26 27 26 29 30 21 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 5 52 53 54 55 56 57 56 59 60 616263 64 656667 68697071 7273 147576777879 60

IRT U RRT ARRT ARY ARY ARY RNU SRU ARR RRY ARV ARRY IRN | IRRRRRRRRRARRRRRRRRRRRRRRARE
22222222222222222222222222222222222222222222222222222222222222222222222222222202
333333333333333333333333333333333333333333333333333333333333333333333333333333313
A48 4040840444404 4 4044004408404 440 444444444444 444404444444444444444444444444444/4
55555555555555555555555555555555555555555555555555555555555555555555555555555555
B6666666666666666666666666666666666666666666666666666666666666666666666666666666

pEannnnnonmooRmonoNoNRoN oo RoRNomMooMoRNoNNooNNoNMooBoooo00D00D00000000000000MCN
123456785810
111111111

A TN TN I It i

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

\ _
LE1A/CM \
' , (HEADER CARD)

1 1
00000W0000000000000000000000000000000006000000000000006000000000000000006000000000
12345678 S101012131415161718192021 222324252621 2820 30 31 92,33 34 35 36 37 38 39 40 41 42 43 44 45 45 47 48 49 50 5 52.53 54 56 56 57 58 5 60161 6263 64 65 68 6768637071 7273 7475 76 77 78 1960
IRE AR AR AR R R R R RN R R AR R RN R RN R R R AR R R R R R R RN R AR A R RN RN RN R R AR R AR RRRRARERRAE!

B2222222222222222222222222222222222222222222222222222222222222222222222222222222
33333330333333333332333333333333333333333333333333333333333333333333333333333333
G040 0404440080008 00040008004 040404080004 0444440044004 044044044444444420444
SHSSH555555555555555555555555555555585555555555555555555555555555555555555555555
666M6666666666666666666666666666666666666666666666666666566666666666666666666666

L

S RN IR RN R R R R R R R R RN R R R R R RN R AR RN R AR RN RRRRRRRERA NN

NOTE

““Character’’ number is in columns 78, 79, and 80.
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2516 STATIC CHARACTER GENERATOR

Character Number 001 Character Number 002 Character Number 003 Character Number 004
Column Column Decimal Column Column Decimal Column Column Decimal Column Column Decimal
Binary Address Binary Address ‘ Binary Address Binary Address
Addresso00] 001[002]003[004[00s| [A99reslooslooolo10jo11]012]013| [A99"eslh16]017]018]019]020]021] |AdAresslozao25|026027|028]020

Al ofl1foj1]0]1 Ay tol1j0]1]0]1 A1 Jo|t1]o]1]o |1 Ay lol1]of1|o |1

A2 ojofj1]1|o0|o0 A lofjo]1|1]|o]0O A |ofo [1][1[0]o0 A2 lo|o 1 (1]

Az |o|o]Jojo]|1]1 Az |lolo(o|of1]1 Az |ofO0 oo |1 {1 Az |0 ] o o 1

Ag olojo]o|lo|o Ag |1 111111 Ag |0|lo|o|o|oOfO Ag 11111111

As ofojlojofo|oO As |0 |O0fo[O0f0O0 O Ag LI T O O O I A Ag 1 111111 1)1

Ag ojlo|o|o|O0|oO Ag |0 |00 |0O|O|O Ag |lofololojolo Ag |0 fofjo0jo0]jo]o

Az olo|o{o|0O0}|oO A7 lolololo|lo}o A7 Jlojojojojo}o A7 |0lo|o|o]ofo

Ag ojof{ojolo}]oO Ag l0jo|ojoOfO0}oO Ag fojlo|lolo]olo Ag [o0|]o]|]o|ofojfo

Ag ojlojlolo|o}]|oO Ag O 0|0 |jO0|O]|O Ag o|lo[o]J]o]ojoO Ag Jloj0O|jO0]J]O| OO
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 04 04
0o 0y 0o 0o
03 03 03 03
04 04 04 04
Og Og Og Os
Os- Os Os Og
07 07 07 07

Og Og Og Og

Character Number 005 Character Number 006 Character Number 007 Character Number 008
Column Column Decimal Column Column Decimal Column Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Addressln3alo3ajoaa|oas|0zel037] |A99 e5l0a0l0a1|042/043044]0a5] |A997eSS|04g]040)050]051]052]053] |Adaress|os6l057|058|059]060]{061

Aq ojl1]o|1]o0 |1 Ay fof1l0|1]0 Aq of1 {01 |01 Aq ol1]o0]1 1

Ay lojo |1 |1 0 Az fojoj|1{1]0]|o0 A2 lofo 1|1 |olo Az olofl1 (1 0

Az [o|o|o|o |1 |1 Az |ololo|o|1]1 A; |olofolo |1 ]1 Az lojojofof1 |1

Ag olo(o|o]O]O Ag {1 1t1 10111 Ag olojojojOo}oO Aa 111 ]1]1}1

Ag ojolofofojo As flojoflojlojo]oO As |11 |1 ]1]1]1 A |11 1 1)1

Ag 11111t Ag 1 1111 ]1]1 Ag 11111 ]1 Ag |11 |1 f1]1]1

A7 Jojojo|o]|oOofoO A7 |ojJo]lo]jo|o]o Az oOJlof{ofo|of{o A; [o]ofo|ofo]o

Ag |ojojJo|o]oj|oO Ag |loJojo]o o Ag |o|lo]o|o oo Ag [o|ofofo|olo

Ag oj]o|lo|o|]o]o Ag |O| 0o]Jo0o|jO]OfO Ag oOjo|jojlo|oOo]|oO Ag 0Olojo|ojoOojoO
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 04 04

02 0y 05 0o

03 03 03 03

04 O4 04 04

Og Og 05 Og
Og Og Og Og
0y 0y 0y 07
Og Og Og Og
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2516 STATIC CHARACTER GENERATOR

Character Number 009 Character Number 010 Character Number 011 Character Number 012
Zolumn Column Decimal Column Column Decimal Cotumn Column Decimal Column Column Decimat
Binary Address Binary Address |ginary Address Binary Address
Addressocaloesioss|os7|06slosa| [A99"**072{073074l075(076(077] | ?"**"loso|os1[os2los3losaloss| |A“I"**|ossloss|ooo|ost]0oz2]0sa

A1 [o{1|of[1]0]n Ay fof1]of1]0]1 Ar lo|1]ofl1]oln A o]1fola 1

A2 |ojol1|1|0o]o0 A2 Jojo|l1]1]0]o0 A2 Jolo|1]1]o]o A2 | o 1|1 0

Az JoJo]Jo|o]|1]n Az Jojo|lojoj1 Az lofo|ofjo]1 |1 A3z | o o|lo|1]1

Ag o{o|o|o|olo Ag 11 l1l 11111t Ag |ojo|ojoflo]|oO Ag f1 |1 111 ]1]1

As folo]lo|o|o]o As lolololo|o]o As 11 [1]1 1 As 11 ]1|1]1]1

Ag |ololo|ojojo A6 lo|o|ojolo]|o Ag |olojojo |00 Ag lofo o oo o

A7 AERERE AT a1 (1111 |1 A7 a1 f1 1 |1 | A7 el 1)1 ]1 ]

Ag oj{ofo 0ofo0 Ag lolo|ojofo]o Ag ojlojoljojo jo Ag |ojojo]ojo|o
Ag-loflo]o o}o Ag Jolofo]o]o Ag 1 oo |o |o fo joO Ag lo}o 0

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

04 04 04 04

0, 02 02 0

03 03 03 03

[¢7} 04 04 04

Os Og Og Og

05 0g Og Og

0y 0y 0y 07

Og Og Og Og

Character Number 013 Character Number - 014 Character Ng;nmber 015 Character Number 016
Column Column Decimal [Column Column Decimal Column Column Decimal Column Column Decimal
Sinary Address |ginary Address Binary Address Binary Address
Addressooel097]0080os|100[101] [A997¢55|10a]108]106]107}108]100] [A9ress] 1o )iashirafi1s|116l117] [A9reshaoi21 (12223124 128

Ay Jol1]0]1 1 Ay lof1]0}]1 1 A1 Jof1]of1]o]1 Ay Jol1fol1 o1

A2 Jojlo|1|1]o0] o0 Az lojof1]1 0 A2 lofol1}1l0]o0 A2 Jlojof[1]1}0]0

Az fojolo|o} 1]1 Az lolojojo 1 Az fo|lojolo]1]1 Az lojoflo]o]|1

Ag Jlo|o|o|lojo]oO Ad La 1|11 f1]n As |ofo|ofjojo}o Ag 11 (1{1 |1

As |lojolo|[ofo}jo As [o|o|ofofolo As f a1 1111 As |1 |1 111

Ag a1 (11 [ |1 Ag |11 |1 101 N ENERERERERE Ag 1 1)1 )1

Az 'BERERERE Az Talal1]1 |1 Az 10111 |1 1 Az L1111 |11 |

Ag olojolfo Ag olo]o Ag |o|olofo]o Ag |ofojojo]o

Ag 0 oo Ag | olo o jo |o Ag olojolo|o]oO A9 lolojojojo
Jutput Output Codes Output Output Codes Output Output Codes Output OQutput Codes

04 04 04 04

0y 02 0, 0y

03 03 03 03

04 04 04 04

Og Og 05 05

o5 o5 0Og 05

0, 0y 0y 0y

Og Og 0Og Og
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2516 STATIC CHARACTER GENERATOR

Character Number 017 Character Number 018 Character Number 019 Character Number 020
Column Cotumn Decimat Column Column Decimal Column| Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Addressf agl1201300131{132|133| |99 **hae|137|138f13s1a0f1a1]| |99 **lraaj1a5]146|147|148 1a0] |A9U"°*i52] 153154155156 [157|

Al ojl1jo{1l0 {1 A 1oj1lo]1]0] 1 Ay Jo|l1]0|l1]of|1 Ay |lo|1fo|1[O]1

A2 loflol1 1o }]o A2 loloj1|{1|o]o A2 loloj1fj1]0io0 Az Jojo |1} o

Az Jojojo (O f{1 |1 Az lo|lojlofo|1]1 Az lofolofol1{n1 Az lojololof 1]

A3 |lojolojofo|o Ag 11111 Ag Jolo|lo]ojolo Ag (11|11 1

As |lo|o|ofolo]o As |lojo|ojo|ofo As 1|11 ]1[1]1 Ag |1 11|11 |1

As |olo|olo}o]o Ag |lojofo|ofofo Ag |ojojojo|o]jo Ag¢ |lojofloflo]ofo

A7 |ojojojojo o A7 lo|lojo|o]o]o A7 |o|lo|ojo|o]o A7 lolojofo]|oOo|O

Ag 1111111111 Ag 11 11141 b1]1 Ag 11111 ] Ag | 1 1 (1

Ag |]ojo|o]|Oo|O0]O Ag |0 |lo|ofolo]o Ag |0jojo]oO 4] Ag |0lolojojo o
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 7 04

Og Og 0Og o5

o5 05 05 05

07 07 07 07

Og Og Og Og

Character Number 021 Character Number 022 Character Number 023 Character Number 024
Column Column Decimal IColumn Column Decimal [Cotumn Column Decimal Column Column Decimal
Binary Address Isinary Address IBinary Address Binary Address
Addresst, sol161/162]163l16al165] [P99*%lies|160(170]171 h1721173] |A99re5h76{177[178|179}180]181| |A99resshaa|185{186}187]188 189

A4 0 1/0|1]|O0 1 Aq Of(11l0l1 1 Aq oj11i0{1lo0}1 Aq [JIRR ] o1l 1 1

Ap o |ofj1|1]0 |0 A2 lo|o]1 |1 0 A2 lolo|1]|1]|o]o0 Ay [ofo |11 0

Az jo|ojo o1 |1 Az |lofo|oflo 1] Az |o|ojo |0 |1 ] Az lojo |o|0]|1]1

Aqg |O0|o|ojo |00 Ag 1|1 {1]1]1]1 Ag fo|lofojo|o}o Aa |1 |11 )1 ]|

As; |ojo|ojlojo]o As loJo|lo|o]o]o As 1111 i1]1]1 As 1] 11111

Ag 11 |1 1 1]1]1 As |1 111 ]1]1 A |1 1111 |1 Ag |1 {1111}

A7 lo|of{ofo|ofo A7 lotololofjo}jo A7 1oflo}o o A7 |lojojojojo|o

Ag |1 |2 11|11 Ag 1111111 Ag | 1111 101 Ag |1 {1 h1l+)1(1

Ag |lojJojo|ofo}o0O Ag |lo|o] o|jo|o]oO Ag |o|o|o|o|o]o Ag |O|0|ojojo]o
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

01 04 04 01
02 07 07 07
03 03 03 03
04 04 04 04
Og 05 os Og
05 Og Os [+73
07 0, 0, 0y
Og Og Og Og
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2516 STATIC CHARACTER GENERATOR

Character Number

025 Character Number 026 Character Number 027 Character Number 028
Column Column Decimal Column Column Decimal Column Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Addressl, oo [193|10ah105|196 [197] [A99"*%|200|201|202]203[204|208] |*99"**|208|200|210[211| 212|213} |P99"*|216[217|218 219|220 221
NEEIEIERE 1 Ay lol1]o}1 1 A1 [o]1]lof1]0 Ay o1 lof1]o]n
A2 olof1|1f{o]|o A2 lojo 1 0 A2 lolo|1}1]0]0 A2 |o|o |1 oo
Az ojolofo|1 {1 Az |oloJolo 1] Az |olo]ojo]1 ] Az |ojo o |Oo |11
Ay olo|jo|lo]o|oO Ag [ 1] 1L 1] 1] 1] 1 As |lo|lo|o|lojolo Ag |1 |1 1 1
As 0jojojlojo|o A [o0jo]o|O0|O}oO Ag |1 11|11 ]1 Ag 111 1]
Ag o|jojofojo|oO Ac [0lo[o0lofO0]|O Ag |lololojo}o]o Ag lo0lojo]ofjo]o
A7 1111111 Az f1 1111 A frf 11t ]]n Az fr a1 11|
Ag 1 1111 Ag |1 |1 {1111 Ag 1 Ag |1 |1 1111
Ag Oloflo] ofo]|o Ag |0Ojo[ofjofo}joO Ag fojo}lo Ag |lojolo]o}lo]o
Output Output Codes Output Output Codes Output Output Codes - Output Qutput Codes
04 04 04 04
0y 02 02 02
03 03 03 03
04 04 04 04
Og Og 05 Og
o5 Og Og Og
07 07 07 07
Og 0Og Og Og
Character Number 029 Character Number 030 Character Number 031 Character Number 032
) éolumn Column Decimat [Column, Column Decimal Column Column Decimai Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Addresstsoalaas |226/227|228 |220] |99 eSS|aa2|233(234]235 |236|237]  [A99T%%|240]241|242|243(244[245| |Ad9resslagg]oa0]250|251(252 (253
Aq o|l1jo|1]|o ! 1 Ay lof1]lol1]o Aq ol1]0|1]o0 |1 Ay |lojt]ojt1|o |1
A2 |lojJof1|1j0lo Ay Jo|oj1 |1 o]0 A {ofo|1]|1(o0]0O Ay oo 1 {1 0
Az ololojoj1 |1 Az Jo|o]|o o 1 Az Jolo|o|o |1 |1 Az |lojojoloj1 |1
Ag |ofojo|ofo]o Ag |1 (1|1 |1]1]1 Agq 0|lojlo|o}jo|oO Ag |1 1111
Ag |o|ojo|ojo 0O As |lolo|o|o|o]o As 11|11 ]1]1 As |1 {181 |11
Ag 1 {1 1{1] 11 Ag (1 (1|1 ]1]1]1 Ag 111111111 Ag |11 )1 1|11
Az 111 1] 1)1 Az 111|111} Az 11111 Az 111 (1)1 ]
Ag 11|11 1] Ag |1 |1 1|1 ]1]1 Ag 11111 Ag 111111111
Ag ojo|lojofo]|o Ag |O[O0OjO]|OjoOo([oO Ag |o|jOofO|OfO|oO Ag lO|lo|O0|O0]oO]|oO
Output Output Codes Output Output Codes Output Output Codes Output Output Codes
04 04 04 04
02 [+)) 02 0o
03 03 03 03
04 04 04 04
Os Og Os Og
0Og 05 Og 0Os
07 07 0y 0y
Og Og 0Og Og
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2516 STATIC CHARACTER GENERATCR

Character Number 033 Character Number 034 Character Number 035 Character Number 036
Column Column Decimal Column Column Decimal Column)| Column Decimal Column Column Decimal
Binary Address Isinary Address Binary Address Binary Address
Address|, ool o57]058|250|2600261] 29975 |264|265|266]267|268|269| [A99"*5[272]273 274/275|276(277| |A997esl2g0(281(282 283|284 /285

A1 of1{o]110 {1 Ay Jloj1jo]1 )0 |1 Aq 1 (o1 [0 [1 A 0|1 lol1]0 |1

Az lolol1 |1 0 Ay lolo{1i1]0 |0 A lojoj1|1]|o |0 Az lo {of1 |10 0

A3 0jojojoj|1 |1 Az {o0|Oo]|of0o (1 {1 Az lojojofo |1 1 Az |0 |0 |O [O]1 1

Ag o{ojojlojojo Ag 1111 ]1]1 Ag |o[fofofo|o]o Ag v |1t T 1111

As [o]lo]olo|ofo As lololo}jo|ojo A 1111 |1]1 As (v 1|11 1]1

Ag |0jojJojO0]joO|oO Ag¢ {0]lo[o|o|o0]O Ag Jojolojojojo Ag |0 lo|o|o|lo]o

Az oloj{ojlojo}o A7 lojojofo]o]|oO Ay lolololololo A7 |ojo|lojo]jo]oO

Ag ojojojojolo Ag {0iolojiololo Ag olojlo|lololo Ag {0 lo|ojojojo

Ag 1 f1]1]1]1}1 Ag |1 |1 {1 |1 ]1 [ Ag 111l 1p1]1]1 Ag J1 1|1 |1 |1]1
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 04 04

0y 0y 0, ‘02

03 03 03 03

04 04 04 04

Og Og Os Os

o5 0g os o5

07 o7 07 07

Og Og Og 0Og
Character Number 037 Character Number 038 Character Number 039 Character Number 040
Column Column Decimal [Column Column Decimal Column Column Decimal Column Column Decimal
Binary Address IBinary Address |Binary Address Binary Address
Address], ool ogolagol201l202l293| A99ress|o06lo071208]200 300l301] [A997e55l304]305 [306]307|308}300] |Ad9ress]312]313|314]318]316|317

Ay foj1joj1|o |1 Ay [ofj1]lo{1]0]n Ay o101 )0} Ay o |1 (o 1|01

Ao oloj1}1}j0 o0 A 1ojO0]|1]1 |[0]oO Az olof1{1 |0 {o0O A lojlolj1 1100

A3 ojojoj0 {1 1 Az 0j0j0;j0 111 Az ojo 0O 1 A3 o|l0i0 |0 1

Ag Jolojolojo]oO Ag [T 11011111 Ag |ojlojojo |o o Ag 11111 ]

As Jojojojololo As j0ojo]o|o |o o As 1111 11]1})1 ] As |11 )1 ]1]1]1

Ag 1 {11111 {1 Ag J1 1111111 A |1 |1 {1]111]1 Ag 111115111011

A7 |olo|o|ojo |0 A7 0|0 jO0 O (0 O A |ojojojojo o A7 Jlojoflo{o]o o

Ag |ojojlojojojo Ag |o|o oo |o |o Ag |0fojofo}o o Ag |Ojojo|o]o|o

Ag 111111111 Ag 1] 1]1)1]1]1 Ag |11 11111 Ag 1111111111
Output Output Codes Output Output Codes Qutput Output Codes Qutput Output Codes

04 04 0q 04

02 02 0o 0o

O3 03 03 03

04 04 04 04

Og (273 Og Os

o5 Og Og 05

07 07 07 07

Og Og Og Og
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2516 STATIC CHARACTER GENERATOR

Character Number 041 Character Number 042 Character Number 043 Character Number 044
Column Column Decimal Column Column Decimal Column| Column Decimal Column Column Decimal
Binary Address Binary Address IBinary Address Binary Address
Address s o0a21[3221323( 324|325 |99 **lazslazelsa0laz1|aszlaza| | 9" laze|aa7]aselazs]as0]3a1| |97 {aaa|sa5|3a6(347|348|349

A1 ofl1]0]1 0|1 Ay Jo |1 o |1 1 Ay o|l1 [0 |10} Aq o|l1]/011]o0

A2 Jojo|1 |1 ]|0]0O A jojo (1 (1|0 {0 Ay |o|lot1f{1]o]o A2 Jojof1 |1{o0]|o0O

Az [o{ofo fo |1 |1 A; lo]ofolo 1 Az Jo|o[ofo |11 Az {[o|ofo |01 ]1

Aq |ojJofo]ojo]o Ag 111111 A3 |o{o]|olo]o]o Ag |1 |1 11

Asg o(ofojojO|O As to|lo|o0o]Jojofo As |1 f1)1]1]11] As [1 {1 11|11

A¢ lojojojolo]o A |o0jlo|ofo]jo|o Ag lololojolo]o Ag |00 jo]ojo |o

A7 |1 1 A7 1111} 1 Az 111l ] Az 1111|1111

Ag |ojojlojofo}o Ag Jojo |o|o|olo Ag |o|jofolofo}{o Ag |olojJoloj|o|o

Ag 1 1 Ag |1 11111 1 Ag 111 ]1)1]1]1 Ag | 1 1 111
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 0, 04

0 02 ) 02

03 03 03 03

04 04 04 04

0Os ] 05 Os

05 05 Oy 05

07 07 07 07

Og Og Og Og
Character Number 045 Character Number 046 Character Number 047 Character Number 048
Column Column Decimal Column Column Decimal Column Column Decimat Column Column Decimal
Binary Address Binary Address iBinarv Address Binary Address
Addressla o lasalasalasslass|as7| [A99e55lae0|361|362|363[364]a65| [A9esslaes|as0|370|371|372}373] [Ad9resslaz6]377]378379]380]381

Aq oj1|of1]0 |1 A Jo |1 |of1 {0 |1 A1 o1 {0 |1 10 |1 Ay o1 |o |1]o0 ]

A2 loloi{1 (1 ]o]o0 A lojof1|1]o o A2 lofjo |11 |of|o A2 jo |0 |1 (1|0 |0

Ag ojojojo |1 |1 Az lolo|ojo |1 |1 Az |0 {0 [0 [O (1|1 Az lo|ojo [0} |1

A |lo|oJojofo |0 Ag tt 11 1]1] 1] As |ojojolojo|o Ag 1 111 11

As o |lo|lo}jo|lo|o Ag lo|ojofojolo As 1 1 {11 (1]1 As 11 1111} 1)1

Ag |1 {1111 1] Ag (1 |11 1] 1} As 111111t 1) 1] Ag v 1] 111 1]

IV ERE 1 IV E BERIERE Az 111l R EEEIEEIE

Ag ojlolo]|o Ag lo|lofofjolo]oO Ag fo|olojo]ojo Ag ol o|lo|lo|o]o

Ag 11101 1] 1 Ag a1t 1] 1) 111 Ag 1 |1 [1]1]1[1 Ag (1 (111111
Output Output Codes Output Output Codes Output Output Codes Output Output Codes

04 04 04 04

02 0o 02 02

03 03 03 03

04 04 04 04

Os Og 05 05

Og Og Og Og

07 05 07 0y

Og Og Og Og

198



2516 STATIC CHARACTER GENERATOR

Character Number 049 Character Number 050 Character Number 051 Character Number 052
Column Column' Decimal Column Column Decimal Column Column Decimal Column Column Decimal
Binary Address |ginary Address Binary Address Binary Address
Addressfag,lags|ase|3a7|ass|ase| |A99resa02]303/a04]305]a06]a07] [ %*|a00|a01|a02|403la0ala0s| [Ad9Tessla0ala00(a10la11]a12]a13

A1 ol1{oj1]o0]1 Ay |O0[1]|]0f[1]0]1 A1 o1 |o]1]0f1 A Joj1]|of1|o0]1

A2 o|loj1[1]o0fo0 A2 |oflof{1|[1]0f0 A2 Jlojof1]|1]0]o0 A2 |lojo|l1|{1]l0]0
Az ololo|o|l1]1 Az [ofolofof 1] Az loloflojof1]n Az lo|lofloflof1]1
A |o|o|lojolo]o Ag [ 1|1 f 1] 1] 1] A |ofojojo [0 ]o Ag L1111 1]
As |o[ofjo]ofo]|oO As |olo|o|o]|o]O As 1|1 [1]1]1]1 As f 1] 1| 1[1]1]1
Ac |oloflo|ofot}o A6 |o|o|o|o|ofo Ag fo|ofo|o]o]o Ag | olojo|o]|o]|O
A7 loloj|ojolo|o A7 1ol ololololo A7 olojo|o}lo|o A7 |o|lo|o|olo|o
Ag 1|1 ] 11 1] 1] Ag |11 1] sl 1] Ag |11 1|1 1] Ag 11| 1{1]1]1
Ag 11 1] 1]1] Ag 1] 1] 1|11} Ag 111111 ]1 Ag |11} 1[1]1]1
Output Output Codes Output Output Codes Output Output Codes Output Output Codes
04 04 04 04
0y 07 [+ ) 02
03 03 O3 03
04 04 - Og 04
] Og Og Og
05 Og Og Og
0y 0y 0. 0y
Og Og Og Og

Character Number 053 Character Number 054 Character Number 055 Character Number 056
Column Column Decimat Column Column Decimal IColumn Column Decimal Column Column Decimal
Binary Address Binary Address IBinary Address Binary Address
Addresst16|a17|a18]a19]a20(421| [Ad9ress|a4|a25(a26|427]a28[a20| |A99TesS|a32|a33[az4)a35|436la37] |Ad9Tess|4a0]|a41]|a42]a43244|aa5

Aq of1|0}1 1 Aq o 1]01{1 1 Aq oO(l1l0|l10l1 Aq of1lo01l1 1
Az fojofl1]1]|0]o0 Az | of o 1 o A2 lolo|1]|1]0]0 Az Jolo|1 {1 o
Az |o|o|o|of1]1 Az |olo|lolo]| 1] Az joflofofo]1]1 A3 loflojofof1]1
As |o|o|o|o|o |0 Ag L1111 1 A2 lo|lo|o|lo]o]|o Ad a1 1 ]1]1
As |ojofo]|o]o jo A5 | ololo|o|lolo As |9l 1 1111 As 1111}
As IEENERENRENRE N EIEEEEERERES A | a1 Ag L1 l1 ] 1(1]1]1
Az olo]o]o |o A7 | olo]ojlo]o]o A7 Jlo|lo|ojo o |o A7 Joflololo]o]o
Ag |11 |11 1 Ag a1 11l Ag | 1111 1|1 Ag 1111111
Ag |11 {11111 Ag 11|11 ]1]1 Ag L 1]1 1)1 |1 ] Ag a1 11011 |1
Output OQutput Codes Output Output Codes Output Output Codes Output Output Codes
04 04 04 04
02 02 02 02
03 03 03 ]
04 04 04 04
Os Og Og Og
Os 05 Os Og
05 07 0y 0,
Og Og Og 0Og
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2516 STATIC CHARACTER GENERATOR

Character Number 057 Character Number 058 Character Number 059 Character Number 060
Column Column Decimal Column Column Decimai Column Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Address|  sglaaolasolasilas2|asa| [A99"e55lase|as7]asslasslasolast| |29 |aalacs a66|as7|asslass| |29 la72]a73]a74la75]a76|a77

A1 o|l1j0{1{0]1 Ay o1 ]lo]|1|[o]n Ay o]1]o]1 1 AT o 1|01 1

A2 lo|Ol1f{1]0j0 A2 |ojo |1 o|o Az |ofo | 1|1 0 A2 Jojo| 1|1 0

Az |ojo|ofo]| ] Az {o]Jofolo|1]1 Az |o|o|ofo 1 Az oo 0 1

Ag |0jJolofo]lojo Ag |11 1|11 ]1 Ag |o|lo|oflo]jofo Ag (1 [ 111 1]

As |ojo|ojlofofo As |0jo|lo|o]|o]o As |11 ]1]1]1]1 As 11 1] 1

A |0|o|oflo|ofo A¢6 |olojojolo]o Ae ol o|o|lofo]o Ag 0|0} 0O 0|0

Az LI I O I O B I Az v i1l ]1 Az 1111 ]1 A7 L rb 11111

Ag |11 1)1 Ag |11 11| 1] Ag |11l 11| Ag 11111111

Ag 10111 1 Ag 1 1] 1] 1] Ag t{1]1]11]1 Ag 1|1 ]1]1]1
Output Output Codes Outpdt Output Codes Output Output Codes Output Output Codes

04 04 04 04
0o 07 0 02
03 03 03 03
04 04 04 04
Og Og Og Og
Og Og Og Og
07 07 07 07
08 Og 0g g

Character Number 061 Character Number 062 Character Number 063 Character Number 064
Column Column Decimal IColumn Column Decimal Column Column Decimal Column Column Decimal
Binary Address Binary Address Binary Address Binary Address
Addressl,o0lag1lag2laga|asalass| [Ad9resslagalagalago|asifasz]aea| [Addresslagelans|ass|ass|soolso1| |Addresslsoalsos|s06[s07{508 500

Ay |oj1flol1]|o0fn Ay Jof1|o| 1|01 At |o|l1}t0f1]|o0]1 Aq of1]0]1 1

A2 lojo|1|[1]o0]o0 A2 lo|jo|1}1]lo0]o0 A2 Joflo|1l1]o]fo Az lo|lo |11 o

Az loflo|olof1]1 Az |o|ojo|o]| 1] Az |ojlo|o|o|1]1 Az |o|lo|o]|o]n

A |ojo|ojo|lo]|o Ag 111|111 As |olo|o|o]|o]|oO As |11 1111

As; |oJojofo|o]o As loloJolJo]o]o Ag 11111 As 1 111111

As 1{1]1]1] 1|1 A 11| 1f1]1]1 Ag | 1 11| Ag 1111 ] r]

Ay a1 Az Lafaja]a]a]a Az 1111 A7 a1

Ag 1|11l 1f[1]1 Ag f 1111 ]1] Ag |1 fr 1|1 ]1] Ag | 11 1 {11 |

Ag 1111 1] 141 Ag |11 11111111 Ag 11 ]1f[1]1 ] Ag 1111111
Output Qutput Codes Output Output Codes Output Output Codes Output Output Codes

01 0q 0q 0q

02 02 02 02

03 03 03 03

04 [ Og 04

o5 Og og 0Og

Osg 05 Og Og

07 07 0y 05

Og Og Og Og

200




SECTION

SIGNETICS
SALES OFFICES

201



202



SALES OFFICES

* New England Regional Sales Office: Miller Building, Suite 11
594 Marrett Road, Lexington, Massachusetts 02173
Phone (617) 861-0840 TWX: (710) 326-6711

» Atlantic States Regional Sales Office: 2460 Lemoine Ave., Fort Lee,
New Jersey 07024
Phone: (201) 947-9870 TWX: (710) 991-9794

Florida: 3267 San Mateo, Clearwater 33515
Phone: (813) 726-3469 TWX: (810) 866-0437

Maryland: Silver Springs
Phone: (301) 946-6030

Pennsylvania and Southern New Jersey: P. O. Box 431
Oakwood Drive, Medford, New Jersey 08055
Phone: (609) 665-5071

Virginia: 12001 Whip Road, Reston 22070
Phone: (301) 946-6030

- Central Regional Sales Office: 5105 Tollview Drive, Suite 209
Rolling Meadows, lllinois 60008
Phone: (312) 259-8300 TWX: (910) 687-0765

Minnesota: 7710 Computer Ave., Suite 132, Minneapolis 55435
Phone: (612) 922-2801 TWX: (910) 576-2740

Ohio: 3300 So. Dixie Drive, Suite 220, Dayton 45439
Phone: (513) 294-8722

» Northwest Regional Sales Office: 811 E. Arques, -
Sunnyvale, CA 94086
Phone (408) 739-7700 TWX: (910) 339-9220 (910) 339-9283

- Southwest Regional Sales Office: 2061 Business Center Dr.
Suite 214, Irvine, CA 92664
Phone: (714) 833-8980, (213) 924-1668 TWX: (910) 595-1506

Arizona: 4747 No. 16th St., Suite D-102, Phoenix
Phone: (602) 265-3153

California: P. O. Box 788, Del Mar 92014
Phone: (714) 453-7570

REPRESENTATIVES

ALABAMA
Huntsville 35801: Compar Corp., 904 Bob Wallace Ave., Suite A
Phone: (205) 539-8476

ARIZONA
Scottsdale 85252: Compar Corp., Box 1607
Phone: (602) 947-4336 TWX: (910) 950-1293

CALIFORNIA
San Diego 92123: Celtec Company, Inc., 8799 Balboa Avenue
Phone: (714) 279-7961 TWX: (910) 335-1512

CANADA

Toronto 17, Ontario: Corning Glass Works of Canada, Ltd.,
135 Vanderhoff Ave.

Phone: (416) 421-1500 TWX: (610) 491-2155

Montreal 265, Quebec: Corning Glass Works of Canada,
7065 Chester Ave.

COLORADO _
‘Denver 80237: Parker Webster Company, 8213 E. Kenyon Dr.
Phone: (303) 770-1972

>
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CONNECTICUT
Hamden 06518: Compar Corp., P. O. Box 5204
Phone: (203) 288-9276 TWX: (710) 465-1540

FLORIDA
Altamonte Springs 32701: WMM Associates, Inc., 515 Tivoli Ct.
Phone: (305) 831-4645

Clearwater 33516: WMM Associates, Inc., 1260A S. Highland Ave.
Phone: (813) 446-0075

Pompano Beach 33060: WMM Associates, Inc.,
721 South East 6th Terrace
Phone: (305) 943-3091

INDIANA
Indianapolis 46250: R. H. Newsom Associates, 6320 Woburn Dr.
Phone: (317) 849-4442

MARYLAND
Silver Springs 20904: Mechtronics Sales, inc., 11700 Old Columbia
Pike, Suite L-6 Phone: (301) 622-2420

MASSACHUSETTS
Newton Highlands 02161: Compar Corp., 88 Needham Street
Phone: (617) 969-7140 TWX: (710) 335-1686

MICHIGAN

Grosse Pointe Park 48230: Greiner Associates, Inc.,

15324 E. Jefferson

Phone: (313) 499-0188, (313) 499-0189 TWX: (801) 221-5157

MINNESOTA

Minneapolis 55416: Compar Corp., P. O. Box 16183

Phone: (612) 922-7011

MISSOURI

St. Louis 63141: Compar Corp., 11734 Lackland Industrial Drive
Phone: (314) 567-3399 © TWX: (910) 764-0839

UPSTATE NEW YORK
Dewitt 13214: TriTech Electronics, Inc.,
P. 0. Box C Phone: (315) 446-2881

NORTH CAROLINA
Winston-Salem 27101: Compar Corp., 1106 Burke Street
Phone: (919) 723-1002 TWX: (510) 931-3101

OHIO

Dayton 45405: Compar Corp., P. O. Box 57, Forest Park Branch
Phone: (415) 435-1301

Fairview Park 44126: Compar Corp., P. O. Box 4791

Phone: (216) 333-4120 TWX: (810) 421-8396

TEXAS -

Richardson 75080: Semiconductor Sales Associates,
312 North Central Expressway, Suite 213
Phone: (214) 231-6181

WASHINGTON
Bellevue 98009: Western Technical Sales, P. 0. Box 902
Phone: (206) 454-3906 (503) 224-5107 TWX: (910) 443-2309

DISTRIBUTORS

ARIZONA
Phoenix 85009: Hamilton/Avnet Electronics, 1739 N. 28th Ave.
Phone: (602) 269-1391 TELEX: 667-450

CALIFORNIA

Burbank 91504: Compar Cerp., 2908 Naomi Avenue
Phone: (213) 843-1772 TWX: (910) 498-2203
Burlingame 94010: Compar Corp., 820 Airport Bivd.
Phone: (415) 347-5411 TWX: (910) 374-2366



Culver City 90230: Hamilton Electro Sales, 10912 W. Washington
Phone: (213) 559-3311 TELEX: 677-100, 674-381, 674-354

El Monte 91731: G. S. Marshall, 9674 Telstar Avenue
Phone: (213) 686-1500 TWX: (910) 587-1565

Los Angeles 90022: KT/Wesco Electronics, 5650 Jillson Street
Phone: (213) 685-9525 TWX: (910) 580-1980

Mountain View 94041: Hamilton/Avnet Electronics,
340 East Middlefield Road
Phone: (415) 961-7000 TELEX: 348-201

Palo Alto 94303: Wesco Electronics, 3973 East Bayshore Road
Phone: (415) 968-3475 TWX: (910) 379-6488

San Diego 92111: G. S. Marshall, 7990 Engineer Road, Suite 1
Phone: (714) 2786350 TWX: (910) 587-1565

San Diego 92123: Hamilton/Avnet Electronics,
5567 Keeny Villa Rd.
Phone: (714) 279-2421

San Diego 92123: Kierulff Electronics, 8797 Balboa Avenue
Phone: (714) 278-2112 TWX: (910) 335-1182

CANADA
Toronto, Ontario: Cesco Electronics, Ltd., 24 Martin Ross Avenue
Phone: (416) 638-5250

Montreal, Quebec: Cesco Electronics, Ltd., 4050 Jean Talon West
Phone: (514) 735-5511 TWX: (610) 421-3445

Ottawa, Ontario: Cesco Electronics, Ltd., 1300 Carling Avenue
Phone: (613) 729-5118

Quebec: Cesco Electronics; Ltd., 98 St. Vallier Street
Phone: (418) 524-3518

COLORADO
Denver 80216: Hamilton/Avnet Electronics, 1400 W. 46th Avenue
Phone: (303) 433-8551 TELEX: 45872

FLORIDA
Hollywood 33021: Hamilton/Avnet Electronics, 4020 No. 29th Ave.
Phone: (305) 925-5401 TELEX: 51-4328

Orlando 32805: Hammond Electronics, 911 West Central Bivd.
Phone: (305) 241-6601 TWX: (810) 850-4121

ILLINOIS

Elmhurst 60126: Semiconductor Specialists, Inc.,
195 Spangler Avenue, Elmhurst Industrial Park
Phone: (312) 279-1000 TWX: 254-0169

Schiller Park 60176: Hamilton/Avnet Electronics, 3901 Pace Court
Phone: (312) 678-6310 TELEX: 728-330

KANSAS

Prairie Village 66208: Hamilton/Avnet Electronics,
3500 West 75th Street

Phone: (913) 362-3250

MARYLAND

Hanover 21076: Hamilton/Avnet Electronics, 7255 Standard Drive,
P. O. Box 8647

Phone: (301) 796-5000 TELEX: 879-68

Rockville 20850: Pioneer Washington Electronics, Inc.,
1037 Taft Street Phone: (301) 424-3300

MASSACHUSETTS

Burlington 01803: Hamilton/Avnet Electronics
207 Cambridge Street

Phone: (617) 272-3060 TELEX: 9494-61

Needham Heights 02194: Kierulff/Schley, 14 Charles Street
Phone: (617) 449-3600 TWX: (710) 325-1179

204

MICHIGAN
Livonia 48150: Hamilton/Avnet Electronics, 13150 Wayne Rd.
Phone: (313) 522-4700

Detroit 48240: Semiconductor Specialists, Inc.,
25127 W. Six Mile Road
Phone: (313) 255-0300 TWX: (910) 254-0169

MINNESOTA

Minneapolis 55420: Semiconductor Specialists, Inc.,
8030 Cedar Avenue, South

Phone: (612) 854-8841

MISSOURI
Hazelwood 63042: Hamilton/Avnet Electronics, 400 Brookes Lane
Phone: (314) 731-1144 TELEX: 442348

NORTHERN NEW JERSEY

Cedar Grove 07009: Hamilton/Avnet Electronics,
220 Little Falls Road

Phone: (201) 239-0800 TELEX: 138313

SOUTHERN NEW JERSEY AND PENNSYLVANIA

Cherry Hill, N. J. 08034: Hamilton/Avnet Electronics,
1608-10 W. Marlton Pike
Phone: (609) 662-9337 TELEX: 834737

Cherry Hill, N. J. 08034: Milgray-Delaware Valley,
1165 Marikress Road

Phone: N.J. (609) 424-1300 Phila. (215) 228-2000
TWX: (710) 896-0405

NEW YORK
Buffalo 14202: Summit Distributors, Inc., 916 Main Street
Phone: (716) 884-3450 TWX: (710) 522-1692

Farmingdale, L. I, 11735: Arrow Electronics,
900 Broad Hollow Rd.
Phone: (516) 995-2100

Hauppauge, L.l. 11787: Semiconductor Concepts, Inc.,
Engineer Road
Phone: (516) 273-1234 TWX: (510) 227-6232

Syracuse 13211: Hamilton/Avnet Electronics, 222 Boss Rd.
Phone: (315) 437-2642

Woodbury, L.I. 11797: Harvey Radio, 60 Crossways Park West
Phone: (516) 921-8700 TWX: (510) 221-2184

OHIO

Cleveland 44122: Arrow Electronics, 23945 Mercantile Rd.
Phone: (216) 464-2000

Cleveland 44105: Pioneer Standard Electronics,

5403 Prospect Ave., P. O. Box 05100

Phone: (216) 587-3600 TWX: (810) 421-8238

Kettering 45429: Arrow Electronics, 3100 Plainfield Road
Phone: (513) 253-9176 TWX: (810) 459-1611

TEXAS

Dallas 75207: Hamilton/Avnet Electronics, 2403 Farrington Ave.
Phone: (214) 638-2850 TELEX: 732359

Dallas 75220: Solid State Electronics Company,

2643 Manana Dr., P. 0. Box 20299

Phone: (214) 352-2601

Houston 77019: Hamilton/Avnet Electronics,

1216 West Clay Street

Phone: (713) 526-4661 TELEX: 762589

WASHINGTON
Seattle 98121: Hamilton/Avnet Electronics, 2320 Sixth Avenue
Phone: (206) 624-5930 TELEX: 32249



INTERNATIONAL SALES
EUROPEAN HEADQUARTERS

Signetics International Corp., Yeoman House, 63 Croydon Road,

Penge, London, S.E. 20, England
Phone: (01) 6592111 TELEX: 946619

FRANCE

Signetics S.A.R.L., 90 Rue Baudin, F 92 Levallois-Perret, France

Phone: 739-85-80/739-96-40 TELEX: 62014

WEST GERMANY

Signetics GmbH, Ernsthaldenstrasse 17,

D 7 Stuttgart 80, West Germany

Phone: (0711) 73-50-61 TELEX: 7255798

STOCKING DISTRIBUTORS
AUSTRALIA

Pye Industries, Ltd., Technico Electronics Division,
53 Carrington Rd., Marrickville, Sydney, N.S.W.
Phone: 55-0411 TELEX: 790-21490

Pye Industries, Ltd., Technico Electronics Divsion,
2-18 Normanby Road, South Melbourne, Vic.
Phone 69-60-61 TELEX: 31240

BELGIUM
Klaasing Benelux S.A., 30 Rue Leon Frederic, 1040 Brussels
Phone: (02) 33-62-63, 34-20-30 TELEX: 25003

WEST GERMANY
EBV Elektronik GmbH. Augustenstrasse 79, D-8 Muenchen 2
Phone: (0811) 52-53-40/48 TELEX: 524535

EBV Elektronik GmbH. Myliusstrasse 54 D-6 Frankfurt/Main 1
Phone: (0611) 72-04-16/18 TELEX: 413590

EBV Elektronik GmbH. Scheurenstrasse 1, D-4 Duesseldorf
Phone: (0211) 8-48-46/47 TELEX: 8587267

“Muetron” Muller & Co. KG, Postfach 164, Bornstrasse 65,
D-28 Bremen 1
Phone: (0421) 31-04-85 TELEX: 245-325

Dima-Elektronik Karl Manger KG, Postfach 80 0744
Robert-Leichtstrasse 43, D-7 Stuttgart-vVaihingen 80
Phone (0711) 73-40-50/9 TELEX: 255-642

Distron GmbH, D-1 Berlin 31, Wilhelmsaue 39-41
Phone: 0311/870144 TELEX: 18-27-58*

Signetics GmbH, Eufenkrugstr, 81 E, D-2 Hamburg 67
Phone: (411) 60-35-242

AUSTRIA
Ing. Ernst Steiner, Beckgasse 30, A-1130 Wien
Phone: (222) 82-10-605

SWITZERLAND
Dewald AG, Seestrasse 561, CH 8038, Zuerich
Phone: (051) 45-13-00 TELEX: 52012

FRANCE
S. A. Gallec Electronique, 78, Avenue des Champs-Elysees,
Paris 8¢ Phone: 359-58-38/255-67-10/255-67-11

R.T.F., 73, Av. de Neuilly, 92 - Neuilly sur Seine, Paris
Phone: 722.70.40 TELEX: 65.933

Elic 38, le Bureau Barisien S.A.R.L.,
8-10 Avenue du Grand Sablon, 38 La Tronche
Phone: (76) 87-67-71 TELEX: 32-739
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ITALY
Metroelettronica S.A.S., Viale Cirene 18, 1-20135 Milano
Phone: 546-26-41 TELEX: 33-168 Metronic

ISRAEL
Rapac Electronics Ltd., P. O. Box 18053, 15 Karl Herbst St.,
Tel-Baruch, Tel-Aviv Phone: 77 71 15,6,7 TELEX: TV 528

UNITED KINGDOM
Quarndon Electronics Ltd., Slack Lane, Derby, Derbyshire
Phone: (0332) 326 51 TELEX: 37163

S.D.S. (Portsmouth) Ltd., Hilsea Industrial Estate
Portsmouth, Hampshire
Phone: 6 5311 TELEX: 86114

Semicomps Ltd., 5 Northfield Industrial Estate,
Beresford Ave., Wembley, Middiesex
Phone: (01) 903-3161 TELEX: 935243

A. M. Lock & Co. Ltd., 79 Union St., Oldham, Lancs, England
Phone: 061-624-6832

SCOTLAND
Semicomps Northern Ltd., 44, The Square, Kelso, Roxburghshire
Phone: 2366 TELEX: 72692

SWEDEN, NORWAY, FINLAND
A. B. Kuno Kallman, Jarntorget 7, S-413 04 Goteberg SV,
Phone: 17-01-20 TELEX: 21072

DENMARK
E. Friis-Mikkelsen A/S, Krogshojvej 51, DK-2880 Bagsvaerd
Phone: (01) 986333 TELEX:2350

THE NETHERLANDS
Mulder-Hardenberg, P. O. Box 5059, Westerhoutpark 1-A, Haarlem
Phone: (023) 3191 84 TELEX: 41431

JAPAN
Asahi Glass Co., Ltd., 1-2 Marunouchi, 2 Chome Chiyoda-ku, Tokyo
Phone: 218-5536 TELEX: 4616

REPRESENTATIVES

SWEDEN, NORWAY, FINLAND
A. B. Kuno Kallman, Jarntorget 7, S-413 04 Goteborg SV, Sweden
Phone 17-01-20 TELEX: 21072

ISRAEL
Rapac Electronics Ltd., P. O. Box 18053, 15 Karl Herbst St.,
Tel-Baruch, Tel-Aviv Phone: 77 71 15,6,7 TELEX: TV 528

JAPAN
Asahi Glass Co., Ltd., 1-2 Marunouchi, 2 Chome,
Chiyoda-ku, Tokyo Phone 218-5536 TELEX: 4616

SWITZERLAND
Dewald AG, Seestrasse 561, CH 8038 Zuerich
Phone: (051) 45-13-00 TELEX: 52012

INDIA

Semiconductors Limited, Radia House, 6, Rampart Row,
Fort, Bombay - 1

Phone: 293667 TELEX: Transducer, Bombay



Sinotics

811 EAST ARQUES AVENUE
SUNNYVALE, CALIFORNIA 94086
TEL: (408) 739-7700

. TWX:(910) 339-9283
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