Silnotics

)

INTRODUCING
THE

3000






CONTENTS

INTRODUCING THE SERIES 3000 BIPOLAR MICROPROCESSOR .... 3
N3001 MICROPROGRAM CONTROL UNIT ....................... 9
N3002 CENTRAL PROCESSING ELEMENT ....................... 20
S$54/N748182 HIGH SPEED LOOK-AHEAD CARRY GENERATOR .... 32
82809 576-BIT BIPOLAR RAM (64x9) . .........c.oiiiiinnennnn.. 35
82510 1024x1 BIT BIPOLAR RAM (OPEN COLLECTOR) ........... 39
82511 1024x1 BIT BIPOLAR RAM (TRI-STATE) .................. 39
825825 64-BIT BIPOLAR SCRATCH PAD MEMORY (16x4 RAM) ...... 43
825100 BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY ......... 47
(16x8x48 FPLA)—TRI-STATE
825101 BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY ......... 47
(16x8x48 FPLA)—OPEN COLLECTOR
825114 2048-BIT BIPOLAR ROM (256x8 PROM) .................. 52
828115 4096-BIT BIPOLAR ROM (512x8 PROM) .................. 52
828116 256-BIT BIPOLAR RAM (256x1 RAM)—TRI-STATE ........ 58
828117 256-BIT BIPOLAR RAM (256x1 RAM)—OPEN COLLECTOR ... 58
825126 1024-BIT BIPOLAR PROGRAMMABLE ROM (256x4 PROM) ... 62
828129 1024-BIT BIPOLAR PROGRAMMABLE ROM (256x4 PROM) ... 62
8T26A TRI-STATE QUAD BUS TRANSCEIVER  .................. 67
8T28 TRI-STATE QUAD BUS TRANSCEIVER .................... 67
8T31 8-BITBIDIRECTIONAL I/OPORT ......... ... 71

PACKAGE INFORMATION ... ... .. ... .. ... .. i 74







INTRODUCING THE
SERIES 3000 BIPOLAR MICROPROCESSOR

The introduction of the Signetics Series 3000
Bipolar Microprocessor Chip Set has brought new
levels of high performance to microprocessor
applications not previously possible with MOS
technology. Combining the Schottky bipolar
N3001 Microprogram Control Unit (MCU) and
N3002 Central Processing Element (CPE) with
industry standard memory and support circuits,
microinstruction cycle times of 100 nanoseconds
are possible.

In the majority of cases, the choice of a bipolar
microprocessor slice, as opposed to an MOS device,
is based on speed or flexibility of microprogram-
ming. Starting with these characteristics, the design
of the Signetics Series 3000 Microprocessor has
been optimized around the following objectives:

+ Fast cycle time

- All memory and support chips are industry
standard
Cooler operation

- Lower total system cost

Futhermore, systems built with large-scale inte-
grated circuits are much smaller and require less
power than equivalent systems using medium and/
or small scale integrated circuits.

The two components of the Series 3000 chip
set, when combined with industry standard
memory and peripheral circuits, allows the design
engineer to construct high-performance processors
and/or controllers with a minimum amount of
auxillary logic. Features such as the multiple
independent address and data buses, tri-state logic,
and separate output enable lines eliminate the
need for time-multiplexing of buses and asso-
ciated hardware.

Each Central Processing Element represents a

complete 2-bit slice through the data processing
section of a computer. Several CPE’s may be
connected in parallel to form a processor of any
desired word length. The Microprogram Control
Unit controls the sequence in which microinstruc-
tions are fetched from the microprogram memory
(ROM/PROM), with these microinstructions con-
trolling the step-by-step operation of the processor.

Each CPE contains a 2-bit slice of five independ-
ent buses. Although they can be used in a variety
of ways, typical connections are:

Input M-bus:  Carries data from external
memory

Input I-bus: Carries data from input/
output device

Input K-bus: Used for microprogram mask

or literal (constant) value
input

Output A-bus: Connected to CPE Memory
Address Register

Output D-bus: Connected to CPE accumula-
tor.

As the CPE’s are paralleled together, all buses,
data paths, and registers are correspondingly
expanded.

The microfunction input bus (F-bus) controls
the internal operation of the CPE, selecting both
the operands and the operation to be executed
upon them. The arithmetic logic unit (ALU), con-
trolled by the microfunction decoder, is capable
of over 40 Boolean and binary operations as
outlined in the FUNCTION DESCRIPTION
section of the N3002 data sheet. Standard carry
look-ahead outputs (X and Y) are generated by
the CPE for use with industry standard devices
such as the 74S182.




FEATURES OF THE
SERIES 3000 MICROCESSOR CHIP SET

N3001

+ Signetics Schottky TTL process
= 45 ns cycle time (typ.)

» Direct addressing of standard bipolar PROM or
ROM

» 512 microinstruction addressability

* 4 bit program latch
# 3 flag registers
+ 11 address control (jump) functions

= 8 flag control functions

N3002

% 45 ns cycle time (typ.)

+ Easy expansion to 2N bits word length

# 11 general purpose registers

@ Full function accumulator

» 2’s complement arithmetic

» Logical AND, OR, NOT, Exclusive NOR
+ Increment, decrement, shift left/right

+ Bit testing and zero detect

# Carry look-ahead generation

¢ Masking via K-bus

» Nondestructive testing of data in accumulator

and scratchpad

% 3 input buses
% 2 output buses




FEATURES OF
COMPATIBLE PRODUCTS

828100, 825101 FPLA

Field programmable (Ni-Cr Link)

+ Input variables - 16

# Output functions - 8

» Product terms - 48

+  Address access time - 50 ns

¢+ Tri-state (82S100) or open collector (82S101)

outputs

+ 28 pin ceramic dip
82S115/123/129 PROMs

# Schottky TTL technology
# Single +5V power supply

+ 32 x 8 organization (82S123)

= 256 x 8 organization (825129)

= b12 x 8 organization (82S115)

# Field programmable (Nichrome)

# On-chip storage latches (825115 only)

Low current pnp inputs

« Tri-state outputs
% 35 ns typical access time

&

Standard 24 pin DIP (82S115)

+ Standard 16 pin DIP (825123, 825129)

82525/825116/82511 RAMs

¢ Schottky TTL technology
= 16 x 4 organization (82S25)

# 256 x 1 organization (82S116)
+ 1024 x 1 organization (82S11)
# On-chip address decoding

# 16 pin ceramic dip

8T26A/8T28 Quad Transceiver

» Schottky TTL technology

¢+ Four pairs of bus drivers/receivers

+ Separate drive and receive enable lines
» Tri-state outputs

# Low current pnp inputs

« High fan out - driver sinks 40mA

# 20 ns maximum propagation delay

» Standard 16 pin DIP

8T31 8-bit Bidirectional Port

# Schottky TTL technology

» Two independent bidirectional busses

# Eight bit latch register

« Independent read, write controls for each bus
= -Bus A overrides if a write conflict occurs

# Register can be addressed as a memory location
% via Bus B Master Enable

# 30 ns maximum propagation delay

¢ Low input current: 500u A

= High fan out - sinks 20mA

+ Standard 24 pin DIP




A typical processor configuration is shown in
Figure 1. It should be remembered that in working
with slice-oriented microprocessors, the final
configuration may be varied to enhance speed,
reduce component count, or increase data-
processing capability. One method of maximizing

a processor’s performance is called pipelining. To
accomplish this, a group of D-type flip-flops or
latches (such as the 74174 Hex D-type Flip-Flop)
are connected to the microprogram memory
outputs (excluding the address control field
ACQ - ACg) to buffer the current microinstruction
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> Fo0. AOUTPUTS D OUTPUTS
MICRO > K-INPUTS 745182
PROGRAM CPEs
MEMORY N3002s c1 o s
(825129) -i> LI
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FROM 1/O DEVICES

DATA IN FROM MEMORY

Figure 1: MICROCOMPUTER BLOCK DIAGRAM




and allow the MCU to overlap the fetch of the next
instruction with the execution of the current one.
The time saved in pipelining operations is the
shorter of either the address set-up time to the
microprogram memory (ROM/PROM) or the
access time of the ROM/PROM. A convenient
way of implementing pipelining is to use ROMs
with on-board latches, such as the Signetics
82S115.

Figure 2 shows a typical microinstruction
format using the 825129 PROMs contained in the
Signetics 3000 Microprocessor Designer’s Evalua-
tion Kit. Although this particular example is for a
40-bit word (10 PROMs), the allocation of bits
for the mask (K-bus) and optional processor
functions depands on the specific application of
the system and the trade offs which the designer
wishes to make.

In using the K-bus, it should be kept in mind
that the K inputs are always ANDed with the
B-multiplexer outputs into the ALU. Bit masking,
frequently done in computer control systems, can
be performed with the mask supplied to the K-bus
directly from the microinstruction.

USED-DEFINABLE FUNCTION FIELDS

By placing the K-bus in either the all-one or
all-zero condition (done with a single control bit
in the microinstruction), the accumulator will
either be selected or de-selected, respectively, in
a given operation. This feature nearly doubles the
amount of microfunctions in the CPE. A descrip-
tion of these various microfunctions can be found
in the N3002 data sheet under the heading “FUNC-
TION DESCRIPTION” by referring to the K-bus
conditions of all-ones (11) and all-zeros (00).

The MCU controls the sequence in which
microinstructions are fetched from the micro-
program memory (ROM/PROM). In its classical
form, the MCU would use a next-address field
in each microinstruction. However, the N3001
uses a modified classical approach in which the
microinstruction field specifies conditional tests
on the MCU bus inputs and registers. The next-
address logic of the MCU also makes extensive use
of a row/column addressing scheme, whereby the
next address is defined by a 5-bit row address and
4-bit column address. Thus, from a particular
address location, it is possible to jump uncondi-
tionally to any other location within that row or

STANDARD FUNCTION FIELDS

7 N —

39 3635 32|31 28)27  24)23 20}19 165 12} 87 a3 0

USED C.P.E. JUMP FLAG

DEFINED MASK OR OPTIONAL FUNCTION FUNCTION LOGIC
FUNCTIONS PROCESSOR FUNCTIONS (Fo-Fg) (ACQACg) |FUNCTION
(FCg-FC3)
—\- -

~—
TO N3002 TO N3001

Figure 2: TYPICAL MICROINSTRUCTION FORMAT.

Note: The mask field need only be used during masking operations. At other times, it is entirely user definable.




column, or conditionally to other specified loca-
tions in one operation. Using this method, the
processor functions can be executed in aprallel
with program branches.

As an example of this flexibility, let us assume
a disk controller is being designed. As part of the
sequence logic, three bits of the disk drive status
word must be tested and all three must be true in
order to proceed with the particular sequencing
operation. In any sequencing operation using a
status word for conditional branch information,
there are innumerable combinations of bits which
must be tested throughout the sequencing opera-
tion. Using discrete logic techniques, this would
involve several levels of gating.

However, the entire operation can be done in
two microinstructions. First, the mask (K-bus)
field in the microinstruction format is encoded
with a one for each corresponding status bit to be
tested and a zero for each bit to be discarded. The
status word is input via the I-bus and ANDed with
the K-bus mask using the CPE microfunction
operation from F-Group 2, R-Group III. Assuming
we are using low-true logic (TRUE = 0 Volts), we
now test the result, which is located in the accumu-
lator AC, for all zeros using the CPE microfunction
operation from F-Group 5, R-Group III. Depend-
ing on the zero/non-zero status of AC, a one or
zero will be loaded into the carryout CO bit. This

bit can now be used as a condition for the next
address jump calculation within the N3001 MCU.
If the AC was zero (status word was true), we will
jump to the next address within our controller
sequence. If the AC was non-zero (status word not
true), then a jump would be made back to the
beginning of this two-microinstruction loop and
the test sequence repeated until the status word
(all three bits) is true.

Figure 3 shows a typical timing diagram for a
system operating in the non-pipelined mode. Keep
in mind that the maximum clock rate is dependent
upon the total of propagation delay times plus
required set-up times. It is at the designer’s discre-
tion to resolve the speed versus complexity trade-

offs.
17 _’r———151ns——>1‘
ns 'q—
CLOCK
S 7Y
36ns
MICROPROGRAM
MEMORY ADDR X X )C

(MAO0-8) | 50ns ansl

ROM
OUTPUT X X
——cl 40ns I-——
N3002
DATA OUT X X ) &
(D-BUS)

Figure 3: SYSTEM TIMING - NON-PIPELINED CONFIGURATION




Sinetics MICROPROGRAM CONTROLUNT| N30 01

PRELIMINARY INFORMATION BIPOLAR MICROPROCESSUR

DESCRIPTION PIN CONFIGURATION
The N3001 MCU is one element of a bipolar microcomputer
set. When used with the 3002, 745182, ROM or PROM
memory, a powerful microprogrammed computer can | PACKAGE
be implemented.
The 3001 MCU controls the fetch sequence of micro- _/
instructions from the microprogram memory. Functions PXa [ ] vee
performed by the 3001 include: +%7 2] ] Aco
— Maintenance of microprogram address register
. L . PXg E E ACq
— Selection of next microinstruction address
— Decoding and testing of data supplied via several input PXs E E ACs
busses G %l Lo
— Saving and testing of carry output data from the central
processing (CP) array SX5 [ 3| ERA
— Control of carry/shift input data to the CP array PRy E E MAg
— Control of microprogram interrupts S0 5] MA
PR [o] 2] MAg
FEATURES R
® SCHOTTKY TTL PROCESS §Xo [] 1] MAs
® 45ns CYCLE TIME (TYP.) PRo [11] 0] MA4
® DIRECT ADDRESSING OF STANDARD BIPOLAR Fes [12] 5] MAg
PROM OR ROM
MA
® 512 MICROINSTRUCTION ADDRESSIBILITY FCa E 2] MAs
® ADVANCED ORGANIZATION: Fo [4] E]MAz
® 9-BIT MICROPROGRAM ADDRESS REGISTER . EMA
AND BUS ORGANIZED TO ADDRESS MEMORY Co E 1
BY ROW AND COLUMN FCq E ;_;I EN
® 4-
4-BIT PROGRAM LATCH - E E Acq
® 2 FLAG REGISTERS
AC
© 11 ADDRESS CONTROL FUNCTIONS: s [e] ] Aca
® 3 JUMP AND TEST LATCH FUNCTION cik [ 2__2| AC3
® 16 WAY JUMP AND TEST INSTRUCTION
GND [20 21] ACa
® FLIGHT FLAG CONTROL FUNCTIONS:
® 4 FLAG INPUT FUNCTIONS
® 4 FLAG OUTPUT FUNCTIONS




SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

N3001 BLOCK DIAGRAM

o MAB MA7 MAG MAS MA4  MA3 MA2 MA1 MAQ
o o ? o ? Qo o0
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ENO- I l
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FC1 0 FLAG FLAGS

CONTROL ]
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FC30
ADDRESS REGISTER
F1 LATCH
9

LYY O ISE
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Vec O——4¢
oD | NEXT ADDRESS CONTROL

ACO O 1

AC1 O~ O PRO
AC2 O LaTeH oot —O R
AC3 O OPR2
AC40-

AC50-

AC6 O

PX7 PX6 PX5 PX4 $X3 SX2 SX1 SX0
PIN DESCRIPTION
PIN SYMBOL NAME AND FUNCTION TYPE
1-4 PX4—PX5 Primary Instruction Bus Inputs Active LOW

Data on the primary instruction bus is tested by the JPX function to
_ determine the next microprogram address.
5,6,8,10 SXO—S_X;,, Secondary Instruction Bus Inputs Active LOW
Data on the secondary instruction bus is synchronously loaded into the
PR-latch while the date on the PX-bus is being tested (JPX). During a
subsequent cycle, the contents of the PR-latch may be tested by the JPR,
JLL, or JRL functions to determine the next microprogram address.

7.9, 11 PRo—PR2 PR-Latch Outputs Open Collector
The PR-latch outputs are asynchronously enabled by the JCE function.
They can be used to modify microinstructions at the outputs of the
microprogram memory or to provide additional control lines.

12,13, FCo—FC3 Flag Logic Control Inputs Active HIGH
15, 16 The flag logic control inputs are used to cross-switch the flags (C and Z)
with the flag logic input (F1) and the flag logic output (FO).
14 FO Flag Logic Output Active LOW
The outputs of the flags (C and Z) are multiplexed internally to form the Three-state

common flag logic output. The output may also be forced to a logical
O or logical 1.

17 = Flag Logic Input Active LOW
The flag logic input is demultiplexed internally and applied to the inputs
of the flags (C and Z). Note: The flag input data is saved in the F-latch
when the clock input (CLK) is low.

10



SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

PIN DESCRIPTION (Cont'd)

PIN SYMBOL NAME AND FUNCTION TYPE
18 ISE Interrupt Strobe Enable Output Active HIGH
The interrupt strobe enable output goes to logical 1 when one of the
JZR functions are selected (see Functional Description). It can be used
to provide the strobe signal required by interrupt circuits.
19 CLK Clock Input
20 GND Ground
21-24 ACo—ACg Next Address Control Fuqction Inputs Active HIGH
37-39 All jump functions are selected by these control lines.
25 EN Enable Input
When in the HIGH state, the enable input enables the microprogram
address, PR-latch and flag outputs.
26—-29 MAg—MA3  Microprogram Column Address Outputs Three-state
30-34 MA4—MAg  Microprogram Row Address Outputs Three-state
35 ERA Enable Row Address Input Active HIGH
When in the LOW state, the enable row address input independently
disables the microprogram row address outputs. It can be used to facilite
the implementation of priority interrupt systems.
36 LD Microprogram Address Load Input Active HIGH
When the active HIGH state, the microprogram address load input inhibits
all jump functions and synchronously loads the date on the instructions
busses into the microprogram register. However, it does not inhibit the
operation of the PR-latch or the generation of the interrupt strobe enable.
40 Vce +5 Volt Supply

THEORY OF OPERATION

The MCU controls the sequence of microinstructions in the
microprogram memory. The MCU simultaneously controls
2 flip-flops (C, Z) which are interactive with the carry-in
and carry-out logic of an array of CPEs.

The functional control of the MCU provides both uncon-
ditional jumps to new memory locations and jumps which
are dependent on the state of MCU flags or the state of
the “PR’’ latch. Each instruction has a “jump set”’ asso-
ciated with it. This “jump set”’ is the total group of memory
locations which can be addressed by that instruction.

The MCU utilizes a two-dimensional addressing scheme in
the microprogram memory. Microprogram memory is or-
ganized as 32 rows and 16 columns for a total of 512 words.
Word length is variable according to application. Address
is accomplished by a 9-bit address organized as row and

column address.

MA4—-MAS8

16 COLUMNS
MAO-MA3

11




SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

ABSOLUTE MAXIMUM RATINGS

Operating Temperature

Storage Temperature

Supply Voltages

All Input Voltages
Output Currents

NOTE:
Stresses above those listed under ‘‘Absolute Maximum Ratings'
may cause permanent damage to the device.

DC ELECTRICAL CHARACTERISTICS Ta =0°Ct070°C

0°C to 70°C

-65°C to +150°C

A%

+5.6V
100mA

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP! MAX
Ve Input Clamp Voltage Vee =4.75, Ic =-5mA -0.8 -1.0 \Y,
(Al Input Pins)
1 Input Load Current: Vce = 5.25V, Vg = 0.45V
CLK Input -0.075 -0.75 mA
EN Input -0.05 -0.50 mA
All Other Inputs -0.025 -0.25 mA
1R Input Leakage Current: Vce =5.25V, Vg =5.25V
CLK 120 MA
EN Input 80 MA
All Other Inputs 40 MA
ViL Input Low Voltage Vce = 5.0V 0.8 \
VIH Input High Voltage 2.0 \Y%
lce Power Supply Current Ve = 5.25V?2 170 240 mA
VoL  Output Low Voltage Vee = 475V, lg = 10mA 0.35 0.45 \
(All Output Pins)
VOH Output High Voltage Vee =475V, gy = -TmA 2.4 3.0 \%
(MAg—MAg, ISE, FO)
los Output Short Circuit Current | Vgg = 5.0V -15 -28 -60 mA
(MAg—MAg, ISE, FO)
lo (offy Off-State Output Current:
PRo—PR2, MAg—MA,, FO | Ve = 5.25V, V4, = 0.45V -100 MA
MAg—MAg, FO Ve = 5.25V, Vo =5.25V -100 MA
NOTES:

1.

12

Typical values are for Tp = 25°C and 5.0 supply voltage.
2. EN input grounded, all other inputs and outputs open.




SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

FUNCTIONAL DESCRIPTION

The following is a description of each of the eleven add-
ress control functions, The symbols shown below are used
to specify row and column addresses.

SYMBOL MEANING

rowp, 5-bit next row address where n is the decimal
row address.

col, 4-bit next column address where n is the

decimal column address.

UNCONDITIONAL ADDRESS CONTROL
(JUMP) FUNCTIONS

The jump functions use the current microprogram address
(i.e., the contents of the microprogram address register
prior to the rising edge of the clock) and several bits from
the address control inputs to generate the next micro-
program address.

MNEMONIC FUNCTION DESCRIPTION

JcC Jump in current column. ACo—AC, are used
to select 1 of 32 row addresses in the current
column, specified by MAg—MA3, as the
next address.

JZR Jump to zero row. ACo—ACj3 are used to
select 1 of 16 column addresses in rowg, as
the next address.

JCR Jump in current row. ACg—AC3 are used to
select 1 of 16 addresses in the current row,
specified by MA4—MAg, as the next address.

JCE Jump in current column/row group and
enable PR-latch outputs, ACq—AC; are used
to select 1 of 8 row addresses in the current
row group, specified by MA7;—MAg, as the
next row address. The current column is
specified by MAg—MAg3. The PR-latch out-
puts are asynchronously enabled.

FLAG CONDITIONAL ADDRESS CONTROL
(JUMP/TEST) FUNCTIONS

The jump/test flag functions use the current microprogram
address, the contents of the selected flag or latch, and
several bits from the address control function to generate
the next microprogram address.

MNEMONIC FUNCTION DESCRIPTION

JFL Jump/test F-latch. ACo—AC3 are used to
select 1-of 16 row addresses in the current
row group, specified by MAg, as the next
row address. |f the current column group,
specified by MAg, is colg—coly, the F-latch is
used to select coly or colg as the next
column address. If MAg3 specifies column
group colg—colyg, the F-latch is used to
select colyg or colyq as the next column
address.

JCF Jump/test C-flag. ACo—AC, are used to
select 1 of 8 row addresses in the current
row group, specified by MA; and MAg, as
the next row address. If the current column
group specified by MAg is colg—coly, the
C-flag is used to select coly or colz as the
next column address. If MA3 specifies col-
umn group colg—colyg, the C-flag is used
to select colqg or colqq as the next column
address.

JZF Jump/test Z-flag. |dentical to the JCF func-
tion described above, except that the Z-flag,
rather than the C-flag, is used to select the
next column address.

PX-BUS AND PR-LATCH CONDITIONAL
ADDRESS CONTROL (JUMP/TEST) FUNCTIONS

The PX-bus jump/test function uses the data on the
primary instruction bus (PX4—PX5), the current micro-
program address, and several selection bits from the address
control function to generate the next microprogram address.
The PR-latch jump/test functions use the data held in the
PR-latch, the current microprogram address, and several
selection bits from the address control function to generate
the next microprogram address.

MNEMONIC FUNCTION DESCRIPTION

JPR Jump/test PR-latch. ACog—AC, are used to
select 1 of 8 row addresses in the current
row group, specified by MA; and MAg, as
the next row address. The four PR-latch bits
are used to select 1 of 16 possible column
addresses as the next column address.

JLL Jump/test leftmost PR-latch bits. ACg—AC;
are used to select 1 of 8 row addresses in
the current row group, specified by MA7 and
MAg, as the next row address. PRo and PR3
are used to column addresses in colgq through
coly as the next column address.

JRL Jump/test rightmost PR-latch bits. ACq and
ACq are used to select 1 of 4 high-order
row addresses in the current row group,
specified by MA7 and MAg, as the next row
address. PRg and PRy are used to select 1
of 4 possible column addresses in colqs
through colyg as the next column address.

JPX Jump/test PX-bus and load PR-latch. ACq
and ACy are used to select 1 of 4 row
addresses in the current row group, specified
by MAg—MAg, as the next row address.
PX4—PX5 are used to select 1 of 16 poss-
ible column addresses as the next column
address. SXg—SXg3 data is locked in the
PR-latch at the rising edge of the clock.

13



SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

PX-BUS AND PR-LATCH CONDITIONAL
ADDRESS CONTROL (JUMP/TEST) FUNCTIONS
(Continued)

The flag control functions of the MCU are selected by the
four input lines designated FCo—FC3. Function code for-
mats are given in ‘‘Flag Control Function summary”,

The following is a detailed description of.each of the eight
flag control functions.

FLAG INPUT CONTROL FUNCTIONS

The flag input control functions select which flag or flags
will be set to the current value of the flag input (FI) line.
Data on FI is stored in the F-latch when the clock is low.
The content of the F-latch is loaded into the C and/or Z
flag on the rising edge of the clock.

MNEMONIC FUNCTION DESCRIPTION

SCz Set C-flag and Z-flag to Fl. The C-flag and
the Z-flag are both set to the value of FI.

STZ Set Z-flag to Fl. The Z-flag is set to the
value of Fl. The C-flag is unaffected.

STC Set C-flag to Fl. The C-flag is set to the
value of Fl. The Z-flag is unaffected.

HCz Hold C-flag and Z-flag. The values in the C-

flag and Z-flag are unaffected.

FLAG OUTPUT CONTROL FUNCTIONS

The flag output control functions select the value to which
the flag output (FO) line will be forced.

ADDRESS CONTROL FUNCTION SUMMARY

MNEMONIC FUNCTION DESCRIPTION

FFO Force FO to O. FO is forced to the value of
logical O.

FFC Force FO to C. FO is forced to the value of
the C-flag.

FFZ Force FO to Z. FO is forced to the value of
the Z-flag.

FF1 Force FO to 1. FO is forced to the value of
logical 1.

STROBE FUNCTIONS

The load function of the MCU is controlled by the input
line designated LD. If the LD line is active HIGH at the
rising edge of the clock, the date on the primary and
secondary instruction busses, PX4—PX7 and SXg—SX3, is
loaded into the microprogram address register. PX4—PX5
are loaded into MAg—MAg3 and SXp—SX3 are loaded into
MA4—MA;. The high-order bit of the microprogram add-
ress register MAg is set to a logical 0. The bits from the
primary instruction bus select 1 of 16 possible column
addresses. Likewise, the bits from the secondary instruc-
tion bus select 1 of the first 16 row addresses.

The MCU generates an interrupt strobe enable on the
output line designated ISE. The line is placed in the active
high state whenever a JZR to colig is selected as the
address control function. Generally, the start of a macro-
instruction fetch sequence is situated at rowg and col_15
so the interrupt control may be enabled at the beginning of

FUNCTION NEXT ROW NEXT COL
MNEMONIC DESCRIPTION ACss 4 3 2 1 o MAg 7 6 5 . MA3 5 ; 0

Jcc Jump incurrentcolumn 0 0 dq d3 dp dy dg dg d3 dp dy dp m3 m2-mq mg
JZR Jump to zero row 0 10 d3 dp dqy dg 0 O 0O 0 O dz dp dqy dp
JCR Jump in current row 0 11 d3 dp di dg mg my mg mg mg d3z dy di dg
JCE Jump incolumn/enable 1 1 1 0 dp dy dg mg my dp dy dp m3 m2 m; mg
JFL Jump/test F-latch 1 00 d3 d di dg mg d3 dp di dg mzg 0 1 f
JCF Jump/test C-flag 1 01 0 dp di dg mg my dp dy dg m3 0 1 c
JZF Jump/test Z-flag 1 01 1 dp dy dg mg my dp dy dg mz3 0 1 z
JPR Jump/test PR-latch 1 10 0 dy di dg mg my do di dg PpP3 P2 P1 Po
JLL Jump/test left PR bits 1 10 1 dp di dg mg my dp dy dg O 1 p3 p2
JRL Jump/test right PRbits 1 1 1 1 1 dy dg mg my 1 dy dg 1 1 P po
JPX Jump/test PX-bus 111 1 0 dy dg mg my mg di dg X7 Xg X5 Xgq

NOTE:

dn = Data pm address control line n

mp = Data in microprogram address register bit n

pn = Datain PR-latch bitn

x, = Dataon PX-bus line n (active LOW)

f, c, z = Contents of F-latch, C-flag, or Z-flag, respectively
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SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

STROBE FUNCTIONS Cont'd.

the fetch/execute cycle. The interrupt control responds to
the interrupt by pulling the enable row address (ERA) input
line low to override the selected next row address from the
MCU. Then by gating an alternative next row address on to
the row address lines of the microprogram memory, the
microprogram may be forced to enter an interrupt handling
routine. The alternative row address placed on the micro-
program memory address lines does not alter the contents
of the microprogram address register. Therefore, subsequent
jump functions will utilize the row address in the register,
and not the alternative row address, to determine the
next microprogram address.

Note, the load function always overrides the address con-
trol function on ACq—ACg. It does not, however, override
the latch enable or load sub-functions of the JCE or JPX
instruction, respectively. In addition, it does not inhibit
the interrupt strobe enable or any of the flag control
functions.

JUMP SET DIAGRAMS

FLAG CONTROL FUNCTION SUMMARY

TYPE MNEMONIC DESCRIPTION FCiy o
SCz Set C-flagand Z-flagtof O 0
Flag STZ Set Z-flag to f 0 1
Input STC Set C-flag to f 1 0
HCZ Hold C-flag and Z-flag 1 1
TYPE MNEMONIC DESCRIPTION FC3 2
FFO Force FOto O 0 0
Flag FFC Force FO to C-flag 0 1
Output FFZ Force FO to Z-flag 1 0
FF1 Force FO to 1 1 1
LOAD
LD MAg 7 6 5 4 MA3 2 1 o
0 See Appendix A See Appendix A
1 0 x3 X2 X1 Xg X7 Xg XB X4
NOTE:
f = Contents of the F-latch

xn = Data on PX- or SX-bus line n (active LOW)

The following ten diagrams illustrate the jump set for
each of the eleven jump and jump/test functions of the
MCU. Location 341 indicated by the circled square, repre-
sents one current row (rowpq) and current column (colg)
JCcC
JUMP IN CURRENT COLUMN
ROWg —»
ROW31—>
COoLy ggss;m"' COL45

address. The dark boxes indicate the microprogram loca-
tions that may be selected by the particular function as
the next address.

JZR
JUMP TO ZERO ROW

15




SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

JUMP SET DIAGRAMS Cont’d.

JPR JLL
JUMP/TEST PR-LATCH JUMP/TEST LEFT LATCH

ROWg —»

CURRENT
ROW

GROUP

Mg 7 s
; 10
ROW3q—»
t
coLgy coLqg cor, ©OLy
JRL JPX
JUMP/TEST RIGHT LATCH JUMP/TEST PX-BUS
CURRENT CURRENT_L—
o i) o ,;.
Mg76 Mg7g S
1 — 101 ;

coL
COLqy 15

16



SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

JUMP SET DIAGRAMS Cont'd.

JCR JCE
JUMP IN CURRENT ROW JUMP COLUMN/ENABLE
ROWg —»
CURRENT
ROW
GROUP
Mg 7
10
CURRENT ___ brodmieerer
ROW 3 -
ROW3;
coL, COLqg CURRENT COLUMN
JCF, JZF
JFL JUMP/TEST C-FLAG
JUMP/TEST F-LATCH JUMP/TEST Z-FLAG
CURRENT CURRENT
COLUMN COLUMN
GROUP GROUP
M3=0 I M3=0 ‘
] CURRENT L]
- ROW —
| GROUP | |
- Mg 7 -
CURRENT || 10 ]
ROW
GROUP - I
Mg .
1
T CoLg(f=1)
COL, (f=0)
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SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

AC ELECTRICAL CHARACTERISTICS Tp =0°C to 70°C, V¢ = 5.0V + 5%

LIMITS
PARAMETER UNIT
MIN TYpP! MAX
tcy Cycle Time 60 45 ns
twp Clock Pulse Width 17 10 ns
Control and Data Input Set-Up Times:
tse LD, ACo—ACg 7 0 ns
tsk FCq. FC4 7 0 ns
tsx SXo—SX3, PX4—PX5 28 20 ns
tg| Fl 12 0 ns
Control and Data Input Hold Times:
tHF LD, ACo—ACg 4 0 ns
tHK FCq, FCq 4 0 ns
tHx SXp—SX3, PX4—PX5 16 0 ns
tH) Fi 16 6 ns
tco Propagation Delay from Clock Input (CLK) to Outputs 24 36 ns
(MAg—MAg, FO)
txo Propagation Delay from Control Inputs FC, and FC3 to Flag 13 24 ns
Out (FO)
tro Propagation Delay from Control Inputs ACo—ACg to Latch 21 32 ns
Outputs (PRg—PR3)
tgg Propagation Delay from Enable Inputs EN and ERA to Outputs 17 26 ns
(MAg—MAg, FO, PRg—PR5)
tg;  Propagation Delay from Control Inputs ACg—ACg to Interrupt 19 32 ns
Strobe Enable Output (ISE)
NOTE:
1. Typical values are for T 5 = 25°C and 5.0 supply voltage.
PARAMETER MEASUREMENT INFORMATION
LOAD CIRCUIT
Vee
TEST CONDITIONS
E; 500 Input pulse amplitude of 2.5 volts.
out OT Input rise and fall times of 5ns between 1 volt and 2 volts.
50pf :E 1 Output load of T0mA and 50pF.
ﬂ
| i Speed measurements are taken at the 1.5 volt level.

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.
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SIGNETICS MICROPROGRAM CONTROL UNIT = N3001

VOLTAGE WAVEFORMS

— \
N 4 _/

CLOCK INPUT ¢
PW

EN, ERA >< X
ENABLE INPUTS

—1'co

—{ tgg |e—

MA)-MAg
CONTROL MEMORY
ADDRESS OUTPUTS

HF sk
ACy-ACg, LD
ADDRESE cONTROL
INPUTS
te0
tFo
PRy—PR ><
“pR~ LA%CH OUTPUTS
[e— tHK tsK
FCog-FC3
FLAG CONTROL
INPUTS
i I 51 fe—o

Fi
FLAG INPUT

e tKQ 4

e tgQ

<—tco

FO <
FLAG OUTPUT

~ )

ISE
INTERRUPT STROBE
ENABLE OUTPUT

tHx tsx

SXg—PXy
INSTRUCTION
BUS INPUTS
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sinnotics

CENTRAL PROCESSING ELEMENT

PRELIMINARY

DESCRIPTION

BIPOLAR MICROPROCESSOR

PIN CONFIGURATION

N3002

The N3002 Central Processing Element (CPE) is one part
of a t.npo!ar microcomputer set. TI.1e N3002 |‘s orgar.nzed as | PACKAGE
a 2-bit slice and performs the logical and arithmetic func-
tions required by micro - instructions. A system with any _ _/
number of bits in a data word can be implemented by ’OE ;._EIVCC
using multiple N3002s, the N3001 microcomputer control _—
. T[2] B
unit, the N74S182 carry look-ahead unit and ROM or
PROM memory. Ko [3] [26] F 4
FEATURES Ki[a _z_ilFo
® 45ns CYCLE TIME (TYP.) <= EIF:’,
® EASY EXPANSION TO MULTIPLE OF 2 BITS _
® 11 GENERAL PURPOSE REGISTERS Vi Z|eo
® FULL FUNCTION ACCUMULATOR o 2] Mo
® USEFUL FUNCTIONS INCLUDE: =c s E]m
2’'s COMPLEMENT ARITHMETIC
LOGICAL AND, OR, NOT, EXCLUSIVE-NOR Ti[s 20|57
INCREMENT, DECREMENT _ 5=
SHIFT LEFT/SHIFT RIGHT crxe 150
BIT TESTING AND ZERO DETECTION A 1] 78] €T
CARRY LOOK-AHEAD GENERATION
MASKING VIA K-BUS A7 [12] [17]Fa
CONDITIONED CLOCKING ALLOWING NON- _
DESTRUCTIVE TESTING OF DATA IN ACCU- Ao E EF5
MULATOR AND SCRATCHPAD ono [ E]Fe
® 3 INPUT BUSSES
® 2 OUTPUT BUSSES
® CONTROL BUS
BLOCK DIAGRAM
—— -—]
BUFFER I‘ f*“%m
| |
| sepony |
| REGISTER [ AC REGISTER l |
T 1
‘ 1————| | | |
::: : gr I! ARITHMETIC AND L)—O ci (o)
(:;:I_g gj7 LOGIC UNIT AF—O RO (8)
(18) CTR 11 11 I
(28) Vee 4 MULTIPLEXER MULTIPLEXER
(14) GND A B
1s) FGZj———-— t t It I
s e i : |
i |
(ms;g:]:: T |
L — |

My (21)

_____ Sl g le

Mg (22

1] o K Ko
@ ° '(4) 3 °
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SIGNETICS CENTRAL PROCESSING ELEMENT = N3002

PIN DESCRIPTION

PIN SYMBOL NAME AND FUNCTION TYPE

1,2 lg—11 External Bus Inputs Active LOW
The external bus inputs provide a separate input port for external
input devices.

3,4 Ko—Kj Mask Bus Inputs Active LOW
The mask bus inputs provide a separate input port for the microprogram
memory, to allow mask or constant entry.

5,6 X, Y Standard Carry Look-Ahead Cascade Outputs Active HIGH
The cascade outputs allow high speed arithmetic operations to be
performed when they are used in conjunction with the 745182
Look-Ahead Carry Generator.

7 CcO Ripple Carry Output Active LOW
The ripple carry output is only disabled during shift right operations. Three-state

8 RO Shift Right Output Active LOW
The shift right output is only enabled during shift right operations. Three-state

9 LI Shift Right Input Active LOW

10 Cl Carry Input Active LOW

11 EA Memory Address Enable Input Active LOW
When in the LOW state, the memory address enable input enables the
memory address outputs (Ag—A1).

12—-13 Ag—A1 Memory Address Bus Outputs Active LOW
The memory address bus outputs are the buffered outputs of the Three-state
memory address register (MAR).

14 GND Ground

15-17, Fo—Fs Micro-Function Bus Inputs Active-HIGH

24-27 The micro-function bus inputs control ALU function and register
selection.

18 CLK Clock Input

19—-20 Dg—D1 Memory Data Bus Outputs Active LOW
The memory data bus outputs are the buffered outputs of the full Three-state
function accumulator register (AC).

21-22 Mo—M; Memory Data Bus Inputs Active LOW
The memory data bus inputs provide a separate input port for
memory data.

23 ED Memory Data Enable Input Active LOW
When in the LOW state, the memory data enable input enables the
memory data outputs (Dg—D1).

28 Vee +5 Volt Supply

SYSTEM DESCRIPTION

1. MICROFUNCTION DECODER AND K-BUS

Basic microfunctions are controlled by a 7-bit bus (Fg—Fg)
which is organized into two groups. The higher 3 bits (F4—
Fg) are designated as F-Group and the lower 4 bits (Fg—F3)

specifies the registers involved.

are designated as the R-Group. The F-Group specifies the
type of operation to be performed and the R-Group
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SIGNETICS CENTRAL PROCESSING ELEMENT = N3002

SYSTEM DESCRIPTION (Continued)

The F-Bus instructs the microfunction decoder to:
® Select ALU functions to be performed
® Generate scratchpad register address

® Control A and B multiplexer

The resulting microfunction action can be:
® Data transfer

@ Shift operations

® [ncrement and decrement

Initialize stack

Test for zero conditions

2's complement addition and subtraction

Bit masking

Maintain program counter

2. A AND B MULTIPLEXERS

A and B multiplexers select the proper two operands to
the ALU.

A multiplexer selects inputs from one of the following:
M-bus (data from main memory)

Scratchpad registers

Accumulator

multiplexer selects inputs from one of the following:
I-bus (data from external 1/O devices)

Accumulator

e 06 0 W

K-bus (literal or masking information from micro-
program memory)

3. SCRATCHPAD REGISTERS
® Contains 11 registers (Rg—Rg, T)

® Scratchpad register outputs are multiplexed to the ALU
via the A multiplexer

® Used to store intermediate results from arithmetic/logic
operations

® Can be used as program counter

4. ARITHMETIC/LOGIC UNIT (ALU)

The ALU performs the arithmetic and logic operations of

the CPE.

Arithmetic operations are:
® 2’'s complement addition
® |[ncrementing
® Decrementing
® Shift left

® Shift right

22

Logical operations are:

® Transfer

® AND

® Inclusive-OR

@ Exclusive-OR

® | ogic complement

ALU operation results are then stored in the accumulato

and/or scratchpad registers. For easy expansion to large

arrays, carry look-ahead outputs (X and Y) and cascadin

shift inputs (LI, Ro) are provided.

5. ACCUMULATOR

® Stores results from ALU operations

® The output of accumulator is multiplexed into‘ALU vii
the A and B multiplexer as one of the operands

6. INPUT BUSES

M-bus  Data bus from main memory

® Accepts 2 bits of data from main memory into CPE

® |s multiplexed into the ALU via the A multiplexer

I-bus Data bus from input/output devices

® Accepts 2 bits of data from external input/outpu
devices into CPE

® |s multiplexed into the ALU via the B multiplexer

K-bus A special feature of the N3002 CPE

® During arithmetic operations, the K-bus can be usec
to mask portions of the field being operated on

® Select or remove accumulator from operation by placing
K-bus in all 1" or all "’0"" state respectively

® During non-arithmetic operation, the carry circuit can be
used in conjunction with the K-bus for word-wise-OR
operation for bit testing

® Supply literal or constant data to CPE

7. OUTPUT BUSES
A-bus and Memory Address Register

® Main memory address is stored in the memory addres:
register (MAR)

® Main memory is addressed via the A-bus

® MAR and A-bus may also be used to generate device
address when executing 1/O instructions

® A-bus has Tri-State outputs
D-bus Data bus from CPE to main memory or to |/C
devices

@® Sends buffered accumulator outputs to main memory ot
the external 1/0 devices

® D-bus has Tri-State outputs



SIGNETICS CENTRAL PROCESSING ELEMENT = N3002

FUNCTION DESCRIPTION

F R K

DESCRIP
GROUP GROUP Bus “AME EQUATION SCRIPTION

0 | XX - Rp + (ACA K) + Cl = Ry, AC Logically AND AC with the K-bus. Add the result to
Rp and carry input (Cl). Deposit the sum in AC
and Rp,.

(e]6] ILR Rp + Cl—» Ry, AC Conditionally increment Rp, and load the resuit in AC.

Used to load AC from Ry or to increment Ry, and
load a copy of the resultin AC.

1 ALR AC + Rp + Cl = Ry, AC Add AC and Cl to Ry, and load the result in AC.
Used to add AC to a register. If Ry, is AC, then AC
is shifted left one bit position.

0 il XX - M+ (ACAK)+Cl—= AT Logically AND AC with the K-bus. Add the result
to Cl and the M-bus. Deposit the sum in AC or T.

00 ACM M+ Cl— AT Add Cl to M-bus. Load the result in AC or T, as
specified. Used to load memory data in the specified
register, or to load incremented memory data in the
specified register.

i AMA M+ AC+Cl— AT Add the M-bus to AC and CI, and load the result in
AC or T, as specified. Used to add memory data or

incremented memory data to AC and store the sum
in the specified register.

0 1 XX - ATL Al AKL) ~ RO None
LIV [l AKYI A ATH] = ATH
[ATLA UL AKLT V [ATHV (I A KQ)] = AT
(o]0} SRA AT - RO ATH > ATL LI— ATH Shift AC or T, as specified, right one bit position.
Place the previous low order bit value on RO and fill
the high order bit from the data on LI. Used to shift
or rotate AC or T right one bit.

1 | XX - K VvV Rp—~ MAR Logically OR R, with the K-bus. Deposit the result
Rp+ K +Cl— Ry in MAR. Add the K-bus to Ry, and Cl. Deposit the
result in'Rp,.
(e]6] LMI Rn —~ MAR Ry + Cl— Ry Load MAR from Rp. Conditionally increment Rp,.
Used to maintain a macro-instruction program
counter.
[l DSM 11 - MAR Rp-1+Cl—Rp Set MAR to all one’s. Conditionally decrement R, by

one. Used to force MAR to its highest address and
to decrement Rp,.

R K
GROUP GROUP BUs NAME EQUATION
1 1l XX — KV M- MAR Logically OR the M-bus with the K-bus. Deposit the result in MAR. Add
M+ K+ Cl— AT the K-bus to the M-bus and Cl. Deposit the sum in ACor T.

00 LMM M — MAR M+ Cl— AT Load MAR from the M-bus. Add CI to the M-bus. Deposit the result in
AC or T. Used to load the address register with memory data for macro-
instructions using indirect addressing.

1] LDM 11 - MAR Set MAR to all ones. Subtract one from the M-bus. Add CI to the
M-1+Cl— AT difference and deposit the result in AC or, T, as specified. Used to load
decremented memory data in ACor T.

1 1 XX - (AT VK) + (AT AK) +Cl -~ AT Logically OR the K-bus with the complement of AC or T, as specified.
Add the result to the logical AND of specified register with the K-bus.
Add the sum to Cl. Deposit the result in the specified register.

00 CIA AT +Cl - AT Add CI to the complement of AC or T, as specified. Deposit the result
in the specified register. Used to form the 1's or 2's complement of
ACorT.
1 DCA AT -1+Cl— AT Subtract one from AC or T, as specified. Add Cl to the difference and
deposit the sum in the specified register. Used to decrement AC or T.
2 1 XX — (ACA K) -1+Cl—Rp Logically AND the K-bus with AC. Subtract one from the result and
(See Note 1) add the difference to Cl. Deposit the sum in Rp,.
00 CSR Cl-1-Rp Subtract one from Cl and deposit the difference in Rp. Used to
(See Note 1) conditionally clear or set Ry, to all O's or 1's, respectively.
1l SDR AC-1+Cl—R, Subtract one from AC and add the difference to Cl. Deposit the sum in
(See Note 1) Rp. Used to store AC in Ry, or to store the decremented value of AC
in Rp.
2 1 XX — (ACAK)-1+Cl—=AT Logically AND the K-bus with AC. Subtract one from the result and
(See Note 1) add the difference to Cl. Deposit the sum in AC or T, as specified.
00 CSA Cl-1-AT Subtract one from Cl and deposit the difference in AC or T. Used
(See Note 1) to conditionally clear or set AC or T.
1 SDA AC-1+Cl— AT Subtract one from AC and add the difference to Cl. Deposit the sum
(See Note 1) in AC or T. Used to store AC in T, or decrement AC, or store the

decremented value of AC in T.
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SIGNETICS CENTRAL PROCESSING ELEMENT = N3002

FUNCTION DESCRIPTION (CONT'D)

F R

K

GROUP GROUP BUS

NAME

EQUATION

DESCRIPTION

2 1

XX

00

CAS
LDI

(IAK)-1+Cl—>AT

(See Note 1)

Cl -1 >AT

I-1+Cl—>AT

Logically AND the data of the K-bus with the data on the I-bus. Sub-
tract one from the result and add the difference to Cl. Deposit the
sum in AC or T, as specified.

Subtract one from Cl and deposit the difference in ACor T. Used to con-
ditionally clear or set AC or T.

Subtract one from the data on the I-bus and add the difference to Cl.
Deposit the sum in AC or T, as specified. Used to load input bus data
or decremented input bus data in the specified register.

XX

00

INR
ADR

Rp + (AC AK) + Cl = Ry,

AC +R, +Cl >R,

Rp + Cl - Ry,

Logically AND AC with the K-bus. Add R, and Cl to the result.
Deposit the sum in Rp,.

Add Cl to Ry and deposit the sum in Rp. Used to increment Rp,.

Add AC to Rp. Add the result to Cl and deposit the sum in Rp,. Used
to add the accumulator to a register or to add the incremented value of
the accumulator to a register.

XX

00

ACM

AMA

M+ (AC AK) +Cl — AT

M+ AC +Cl - AT

M+ Cl—> AT

Logically AND AC with the K-bus. Add the result to Cl and the M-bus
Deposit the sum in ACor T.

Add Cl to M-bus. Load the resuit in AC or T, as specified. Used to load
memory data in the specified register, or to load incremented memory
data in the specified register.

Add the M-bus to AC and ClI, and load the result in AC or T, as
specified. Used to add memory data or incremented memory data to
AC and store the sum in the specified register.

XX

00

INA
AlA

AT + (I AK) +Cl - AT

AT +Cl » AT

I+ AT +Cl— AT

Logically AND the K-bus with the I-bus. Add CI and the contents of
AC or T, as specified, to the result. Deposit the sum in the specified
register.

Conditionally increment AC or T. Used to increment AC or T.

Add the I-bus to AC or T. Add CI to the result and deposit the sum in
the specified register. Used to add input data or incremented input
data to the specified register.

FUNCTION TRUTH TABLE

FUNCTION
GROUP Fe Fs Fa
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1
REGISTER
CROUP REGISTER F3 Fa Fp Fo
Ro 0o 0o o0 o
R4 0 0o 0 1
Ro o 0o 1 0
R3 o o 1 1
Rz 0o 1 0o o
| Rs 0o 1 o 1
Re 0 1 1 0
Ry 0 1 1
Rg 1 0 0 0
Rg 10 0 1
T 11 0o o
AC 11 0o 1
| T 1 0 1 0
AC 10 1 1
" T 11 1 o
AC 101 11

24

SYMBOL MEANING
I, K, M Data on the |, K, and M busses, respectively
Cl, LI Data on the carry input and left input, respectively
CO, RO Data on the carry output and right output, respec-
tively
Rn Contents of register n including T and AC
(R-Group 1)
AC Contents of the accumulator
AT Contents of AC or T, as specified
MAR Contents of the memory address register
L, H As subscripts, designate low and high order bit,

respectively
+ 2's complement addition

- 2's complement subtraction

A Logical AND
\Y Logical OR
T Exclusive-NOR
- Deposit into
NOTE:
1. 2's complement arithmetic adds 111 . . . 11 to perform sub-
traction of 000 . . . 01.
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FUNCTION DESCRIPTION (CONT'D)

F R K
GROUP GROUP BUS NAME EQUATION DESCRIPTION
4 1 XX — ClV (RhA AC AK)—CO Logically AND the K-bus with AC. Logically AND the result with the
Rny A (AC AK) = Rp contents of Rp,. Deposit the final result in Ry. Logically OR the value
of Cl with the word-wise OR of the bits of the final result. Place the
value of the carry OR on the carry output (CO) line.
00 CLR Cl—CO 0 Rp Clear Rp, to all 0’s. Force CO to Cl. Used to clear a register and force
CO to ClI.
1 ANR ClV (R A AC) - CO Logically AND AC with Rp. Deposit the result in R. Force CO to
Rn A AC—Rp one if the result is non-zero. Used to AND the accumulator with a
register and test for a zero result.
4 " XX — Clv (MAAC AK)—CO Logically AND the K-bus with AC. Logically AND the result with
M A (AC AK) = AT the M-bus. Deposit the final result in AC or T. Logically OR the value
of Cl with the word-wise OR of the bits of the final result. Place the
value of the carry OR on CO.
00 CLA Cl—CO 0 AT Clear AC or T, as specified, to all O's. Force CO to Cl. Used to clear
the specified register and force CO to ClI.
1 ANM ClV (MA AC)— CO Logically AND the M-bus with AC. Deposit the result in AC or T.
MA AC— AT Force CO to one if the result is non-zero. Used to AND M-bus data
to the accumulator and test for a zero result.
4 1 XX - CIV (AT AIAK)—CO Logically AND the I-bus with the K-bus. Logically AND the result
AT A (I AK)— AT with AC or T. Deposit the final result in the specified register. Logically
OR CI with the word-wise OR of the final result. Place the value of the
carry OR on CO.
(e]e] CLA Cl— CO 00— AT Clear AC or T, as specified, to all 0’s. Force CO to Cl. Used to clear the
specified register and force CO to ClI.
1l ANI CIV (AT A1) = CO Logically AND the I-bus with AC or T, as specified. Deposit the result
AT Al = AT in the specified register. Force CO to one if the result is non-zero. Used
to AND the I-bus to the accumulator and test for a zero result.
5 | XX - ClV (R AK)—CO Logically AND the K-bus with Ry,. Deposit the result in Rp,. Logically
KA Rp— Rp OR Cl with the word-wise OR of the result. Place the value of the
carry OR on CO.
(o]6] CLR Cl— CO 0—Rp Clear Rp, to all O's. Force CO to Cl. Used to clear a register and force
CO to CI.
H TZR Clv R~ CO Force CO to one if Ry, is non-zero. Used to test a register for zero. Also
Rnh — Rp used to AND K-bus data with a register for masking and, optionally,
testing for a zero result.
5 I XX — Clv (M AK)—CO Logically AND the K-bus with the M-bus. Deposit the result in AC or
KAM-AT T, as specified. Logically OR Cl with the word-wise OR of the result.
Place the value of the carry OR on CO.
00 CLA Cl—~CO 00— AT Clear AC or T, as specified, to all O's. Force CO to Cl. Used to clear
the specified register and force CO to ClI.
1 LTM Clv M—CO ‘Load AC or T, as specified, from the M-bus. Force CO to one if the
M- AT result is non-zero. Used to load the specified register from memory and
test for a zero result. Also used to AND the K-bus with the M-bus for
masking and, optionally, testing for a zero result.
5 11 XX - ClV (AT A K) = CO Logically AND the K-bus with AC or T, as specified. Deposit the
K A AT - AT result in the specified register. Logically OR Cl with the word-wise OR
of the result. Place the value of the carry OR on CO.
(o]e] CLA Cl— CO 00— AT Clear AC or T, as specified, to all O's. Force CO to Cl. Used to clear
the specified register and force CO to CI.
1] TZA Clv AT = CO Force CO to one if AC or T, as specified, is non-zero. Used to test the
AT — AT specified register for zero. Also used to AND the K-bus to the specified

register for masking and, optionally, testing for a zero result.
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FUNCTION DESCRIPTION (CONT'D)

26

F R K
GROUP GROUP BUS NAME EQUATION DESCRIPTION
6 | XX - ClV (ACAK)—CO Logically OR Cl with the word-wise OR of the logical AND of AC
Rp V (AC A K) = Rp and the K-bus. Place the result of the carry OR on CO. Logically OR
Rp with the logical AND of AC and the K-bus. Deposit the result in Rp,.
00 NoP Ci—Co Rp— Rp Force CO to Cl. Used as a null operation or to force CO to Cl.
1 ORR ClVAC-CO Force CO to one if AC is non-zero. Logically OR AC with Rn.
Rp vV AC—-Rp Deposit the result in Rp. Used to OR the accumulator to a register
and, optionally, test the previous accumulator value for zero.
6 1" XX - Cl Vv (AC AK)—CO Logically OR Cl with the word-wise OR of the logical AND of AC
MV (AC AK) = AT and the K-bus. Place the carry OR on CO. Logically OR the M-bus,
with the logical AND of AC and the K-bus. Deposit the final result
in ACorT.
(o]0] LMF Cl—=CO M- AT Load AC or T, as specified, from the M-bus. Force CO to Cl. Used to
load the specified register with memory data and force CO to ClI.
1] ORM Cl VAC—-CO Force CO to one if AC is non-zero. Logically OR the M-bus with AC.
M VAC - AT Deposit the result in AC or T, as specified. Used to OR M-bus with the
AC and, optionally, test the previous value of AC for zero.
6 1 XX - ClV (IAK)—CO Logically OR ClI with the word-wise OR of the logical AND of the
ATV (1A K) = AT I-bus and the K-bus. Place the carry OR on CO. Logically AND the
K-bus with the I-bus. Logically OR the result with AC or T, as
specified. Deposit the final result in the specified register.
oo NOP Cl—cCo Rp— Rp Force CO to Cl. Used as a null operation or to force CO to Cl.
1 ORI ClviI—=CO Force CO to one if the data on the I-bus is non-zero. Logically OR
I VAT - AT the I-bus to AC or T, as specified. Deposit the result in the specified
register. Used to OR I-bus data with the specified register and,
optionally, test the |-bus data for zero.
FUNCTION TRUTH TABLE
FUNCTION SYMBOL MEANING
GROUP Fe Fs Fa
I, K,M Data on the |, K, and M busses, respectively
? g 8 ? Cl, LI Data on the carry input and left input, respectively
2 0 1 0 CO, RO Data on the carry output and right output, respec-
3 0 1 1 tively
4 1 0 (o] . . .
Rp Contents of register n including T and AC
5 ! 0 1 (R-Group 1)
6 1 1 0
7 1 1 1 AC Contents of the accumulator
REGISTER AT Contents of AC or T, as specified
GROUP REGISTER F3 F2 Fq Fo MAR Contents of the memory address register
Ro 0 0 0 0 L, H As subscripts, designate low and high order bit,
R1 0 0 0 1 respectively
R2 0o o 1 0 + 2's complement addition
R3 0 0 1 1
R4 0 1 0 0 - 2's complement subtraction
| 25 0o 1 0 1 A ‘Logical AND
(o] 1 1 0
Rg 0 1 1 1 \% Logical OR
Rg 1 0 0 0 v Exclusive-NOR
F}rg : ? g (1) - Deposit into
AC 1 1 0 1
NOTE:
1 T 1 0 1 0 1. 2's complement arithmetic adds 111 . . . 11 to perform sub-
AC 1 0 1 1 traction of 000 . . . 01. '
m T 1 1 1 0
AC 1 1 1 1



SIGNETICS CENTRAL PROCESSING ELEMENT = N3002

FUNCTION DESCRIPTION (CONT'D)

F R K
GROUP GROUP BUS NAME EQUATION DESCRIPTION
7 | XX - ClV (Rh A AC A K) = CO Logically OR Cl with the word-wise OR of the logical AND of R, and
Rn® (ACA K) = Rp, AC and the K-bus. Place the carry OR on CO. Logically AND the
K-bus with AC. Exclusive-NOR the result with R,. Deposit the final
result in Rp. :
00 CMR Cl—~Co R_,-, - Rp Complement the contents of R,. Force CO to CI.
1 XNR Clv (RyA AC)—CO Force CO to one if the logical AND of AC and Ry, is non-zero. Exclusive-
Rp® AC— Rj NOR AC with Rp. Deposit the result in Rp. Used to exclusive-NOR
the accumulator with a register.
7 1 XX - ClV (MAACAK)—CO Logically OR Cl with the word-wise OR of the logical AND of AC and
M® (AC A K) > AT the K-bus and M-bus. Place the carry OR on CO. Logically AND the
K-bus with AC. Exclusive NOR the result with the M-bus. Deposit the
final result in ACor T.
00 LCM Cl—CO M- AT Load the complement of the M-bus into AC or T, as specified. Force
CO to ClI.
1 XNM Clv (MA AC)—CO Force CO to one if the logical AND of AC and the M-bus is non-zero.
M@ AC— AT Exclusive-NOR AC with the M-bus. Deposit the result in AC or T, as
specified. Used to exclusive-NOR memory data with the accumulator.
7 1l XX - CIV (AT NI AK)—CO Logically OR Cl with the word-wise OR of the logical AND of the
AT ® (I A K) = AT specified register and the |-bus and K-bus. Place the carry OR on CO.
Logically AND the K-bus with the I-bus. Exclusive-NOR the result with
AC or T, as specified. Deposit the final result in the specified register.
00 CMA Cl-CO  AT—AT Complement AC or T, as specified. Force CO to CI.
1 XNI CiV (AT A I)—>CO Force CO to one if the logical AND of the specified register and the
1e AT —» AT I-bus is non-zero. Exclusive-NOR AC with the I-bus. Deposit the
result in AC or T, as specified. Used to exclusive-NOR input data with
the accumulator.
FUNCTION TRUTH TABLE
FUNCTION SYMBOL MEANING
GROUP Fe Fs Fa
I,K,M Data on the I, K, and M busses, respectively
(1) g g ? Cl, LI Data on the carry input and left input, respectively
2 0 1 0 CO, RO Data on the carry output and right output, respec-
3 0 1 1 tively
4 1 0 0 Rn Contents of register n including T and AC
5 1 0 1 (R-Group 1)
6 1 1 0
7 1 1 1 AC Contents of the accumulator
AT Contents of AC or T, as specified
REGISTER
GROUP REGISTER F3 F2 F1q Fo MAR Contents of the memory address register
Ro 0 0 0 0 L, H As subscripts, designate low and high order bit,
R1 0 0 0 1 respectively
R2 Y 1 0 + 2's complement addition
R3 0 0 1 1 , X
Ry 0 1 0 0 - 2's complement subtraction
| Rg 0 1 0 1 A Logical AND
Rg 0 1 1 0 .
Ry 0 1 1 1 \% Logical OR
Rg 1 0 0 0 & Exclusive-NOR
Rg 1 0 0 1 N L
T 1 1 0 0 Deposit into
AC 1 1 0 1
T NOTE:
" T 1 0 1 0 1. 2’'s complement arithmetic adds 111 . . . 11 to perform sub-
AC 1 0 1 1 traction of 000 . . . 01.
m T 1 1 1 0
AC 1 1 1 1
ABSOLUTE MAXIMUM RATINGS*
R o O *COMMENT: Stresses above those listed under ‘‘Absolute Maxi-
Temperature Under Bias 2 Cto +700C mum Ratings’”’ may cause permanent damage to the device. This is
Storage Temperature -656°C to+160°C a stress rating only and functional operation of the device at these
All Output and Supply Voltages -0.5V to+7V or any other conditions above those indicated in the operational
V ~1.0V to +5.5V sections of this specification is not implied. Exposure to absolute
All 'npl"t oltages . 0 : maximum ratings for extended periods may effect device reliability.
Output Currents 100mA
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SIGNETICS CENTRAL PROCESSING ELEMENT = N3002

MICROCYCLE TIMING SEQUENCE

RECEIVE INFORMATION FROM
F-BUS ON POSITIVE EDGE OF
SYSTEM CLOCK

!

DECODE MICROFUNCTION
ON F-BUS

SELECT OPERANDS REQUIRED
VIA A AND B MULTIPLEXER

!

PERFORM ALU OPERATION
CARRY OUT AND CARRY LOOK-
AHEAD VALID BEFORE NEGATIVE
EDGE OF CLOCK

!

ON NEGATIVE EDGE OF CLOCK*
STORE ALU RESULT IN EITHER
ACCUMULATOR OR IN SCRATCH-
PAD REGISTERS OR MEMORY
ADDRESS REGISTER

1

OPERATION COMPLETE
WAIT FOR RISING EDGE OF
CLOCK IN NEXT MICROINSTRUCTION

]

*SYSTEM CLOCK MAY BE OMITTED THROUGH EXTERNAL GATING IN ORDER TO USE
CARRY, SHIFT OR CARRY LOOK-AHEAD CIRCUIT TO PERFORM NON-DESTRUCTIVE
TEST ON DATA IN ACCUMULATOR OR IN SCRATCHPAD REGISTERS.

DC CHARACTERISTICS Ta =0°C to +70°C

LIMITS
PARAMETER TEST CONDITIONS ] UNIT
MIN TYP MAX
Ve Input Clamp Voltage (All Input Pins) Vee =4.75V, Ic =-5mA -0.8 -1.0 \%
le Input Load Current:
Fo—Fe. CLK, Ko, K1, EA, ED Vee =5.25V, Vg = 0.45V -0.05 -0.256 mA
lo, |1, Mo, M1, LI -0.85 -1.5 mA
Cl -2.3 -4.0 mA
IR Input Leakage Current:
Fo—Fe, CLK, Kg, Ky, EA, ED Vee =5.25V, Vg =5.25V 40 MA
lo, 11, Mg, My, LI 60 HA
Cl 180 MA
Vi Input Low Voltage Ve =5.0V 0.8 \
ViH Input High Voltage 2.0 \Y
lcc Power Supply Current Ve = 5.25V?2 145 190 mA
VoL Output Low Voltage Except X and Y Vce =4.75V, lgL = 10mA 0.3 0.45 \Y
Xand Y Vee =4.75V, 1 oL = 16mA 0.35 0.50 \Y
VoH.  Output High Voltage (All Vee =4.75V, lgy =-1TmA 24 3.0 \Y
Output Pins)
los Short Circuit Output Current Vee = 5.0V -15 -25 -60 mA
(All Output Pins)
lo (ofy Off State Output Current Vce =5.25V, Vg = 045V -100 MA
Ag, Aq, Dg and D¢ Only Vee =5.25V, Vg = 5.25V 100 MA

NOTES:
1. Typical values are for Tp = 25°C and typical supply voltage.
2. CLK input grounded, other-inputs open.
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SIGNETICS CENTRAL PROCESSING ELEMENT = N3002

SWITCHING CHARACTERISTICS T4 = 0°C to 70°C, Vg = 5V 5%

SYMBOL PARAMETER MIN TYP! MAX UNIT
tcy Clock Cycle Time 70 45 ns
twp Clock Pulse Width 17 10 ns
trs Function Input Set-Up Time (Fg through Fg) 48 31 ns

Data Set-Up Time:
tps lg, 11, Mg, M4, Ko, K1 40 24 ns
tss LI, Ci 21 7 ns
Data and Function Hold Time:
tFH Fg through Fg 4 0 ns
tpH |0, |1, Mo, M1, Ko, K1 4 0 ns
tsH LI, Cl 12 0 ns
Propagation Delay to X, Y, RO from:
txE ~ Any Function Input 28 41 ns
txp Any Data Input 18 33 ns
19% Trailing Edge of CLK 33 48 ns
txL Leading Edge of CLK 13 18-40 73 ns
Propagation Delay to CO from:
tcL Leading Edge of CLK 16 2444 84 ns
teT Trailing Edge of CLK 40 56 ns
tcF Any Function Input 35 52 ns
tcp Any Data Input 23 44 ns
tce Cl (Ripple Carry) 13 20 ns
Propagation Delay to Ag, Aq, Dg, D1 from:
oL Leading Edge of CLK 25 40 ns
tpE Enable Input ED, EA 12 20 ns

NOTE:
1. Typical values are for Tp = 25°C and typical supply voltage.

PARAMETER MEASUREMENT INFORMATION

TEST LOAD CIRCUIT

Vee

TEST CONDITIONS

Input pulse amplitude: 2.5V

Input rise and fall times of bns between 1 and 2 volts.
50pf Tk Output loading is TOmA and 50pF.

Speed measurements are made at 1.5 volt levels.

500

out

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.
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SIGNETICS CENTRAL PROCESSING ELEMENT = N3002

PARAMETER MEASUREMENT INFORMATION

ey
CLOCK INPUT wp
CLK —y / S —
tFs — FH
" 71 A
FUNCTION INPUTS ;\
Fo—Fg — 4 ~—
tps 'DH
~\/T e Y
DATA INPUTS
i\ —

lo- 11. Ko, Kq. Mg, Mq

la— 'SS —>tetgy

SHIFT AND CARRY
INPUTS LI, Cl —

CARRY AND SHIFT
OUTPUTS X, Y, RO

IXF [—txL
xo
— -
A —

cCoO — —_—

ENABLE INPUTS

—
EA, ED p—
DE

DATA OUTPUTS

fe——————tpL
— _
Ag.ALDDY o —
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SIGNETICS CENTRAL PROCESSING ELEMENT = N3002

TYPICAL CONFIGURATIONS

S —— MEMORY ADDRESS BUS
/ (2N LINES)
, P
y p
— DATA BUS TO MEMORY
e (2N LINES)
CLOCK 7 -
v
Fa-Fg | —
A D
Fo-F3 CLK et e -]
co Ci l——  f—]
N3002 N3002 N3002
CARRY FROM Ll RO —— A -
N3001
F4-Fg
I M K
b —  b——
Fo-Fal — | — 4
/ pa
7 A
CARRY TO N3001 - ~ o
MICROPROGRAM 1 — L, 4 (] |
CONSTANT/MASK 7
INPUT BUS
(2N LINES) - | v A -
ARE— . DATA BUS FROM
R MEMORY
— , 2 (2N LINES)
—
om— EXTERNAL DATA BUS
S — (2N LINES)
(Rzinplsei-‘cxr':yayc)onﬁgun(ion - A
74508
FO ] 74551
N3001
]
G G P
745182 I 745182 Cp s
P3 G3 Cph+z P2 G2 C"+y P1 Gt Cpux Py Go P3 G3 Cp+z P2 Gz C,“,Y P1 G Cpex Po Go
A
x x Yy x Yy x Yy
x Yy x oy x vy v y 4
N3002 N3002 N3002 N3002
¢+»{LI RO > RO LI RO
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Sinotics

LOOK-AHEAD CARRY GENERATOR

HIGH SPEED

S94S518

DESCRIPTION

N74518

$545182-B,F,W @ N745182-B,F
DIGITAL 54/74 TTL SERIES

PIN CONFIGURATION (Top View)

The S545182 and N7485182 .ar.e h'|gh-speed, look-ahead B,F,W, PACKAGE
carry generators capable of anticipating a carry across four
binary adders or group of adders. They are cascadable to
perform full look-ahead across n-bit adders. Carry, gener- - G1 E 1 18] Vee
ate-carry, and propagate-carry functions are provided as G1
ol P1 P2 jo—]
enumerated in the pin designation table above. P E El P2
When used in conjunction with the ‘181, ‘LS181, or ‘S181 GO E—o GO G2 O—E G2 L INnPUTS
arithmetic logic unit (ALU), these generators provide INPUTS
high-speed carry look-ahead capability for any word length. PO |4 °PoO Cn 3] Cn
Each ‘182 or ‘S182 generates the look-ahead (anticipated
carry) across a group of four ALU’s and, in addition, other G3 B G3 Cnx 2] Cn+x
carry look-ahead circuits may be employed to anticipate
‘" pP3 |6 }—o|P3 C 1| c
carry across sections of four look-ahead packages up to ny :I " out-
n-bits. The method of cascading ‘182 or ‘S182 circuits to ouTteuT P [T 1—dp cb—Iwl o PUTS
perform multi-level look-ahead is illustrated under typical Cn+z
application data. anD |8 L___E] Cniz
Carry input and output of the ‘181, ‘LS181, and ‘S181 ] o
ALU'’s are in their true form and the carry propagate (P) fogic: see description
and carry generate (G) are in negated form; therefore, the PIN DESIGNATIONS
carry functions (inputs, outputs, genferate, and propagate) DESIGNATION | PIN NOS. FUNGTION
of the look-ahead generators are implemented in the
compatible forms for direct connection to the ALU. G0,G1,G2,G3 |3,1,14,5 | .\ ooy G’?ﬂé;i}fmpms
Reinterpretations of carry functions as explained on the o0 p1 P2 P 1 ACTIVE-LOW
‘181, ‘LS181, and ‘S181 data sheet are also applicable to 0.P1.P2P3 42156 | cARRY PROPAGATE INPUTS
and compatible with the look-ahead generator. Positive Cn 13 CARRY INPUT
logic equations for the ‘S182 are: Cnﬂé, inw, 12,11,9 CARRY OUTPUTS
n+z
Cn+x= Gp+PoCn R o ACTIVE-LOW
Cnty = G1+P1Go+P1PoCn CARRY GENERATE OUTPUT
e AP a PAPA AL DD P ACTIVE-LOW
Cn"’E - 92 +__P2 G_1 * P_2 P1__G0 +_P2 P_1 POE“ _ P CARRY PROPAGATE OUTPUT
G= G3(P3+G2) (P3+P2+G1) (P3+P2+P1+Gp) vee 16 SUPPLY VOLTAGE
P= P3P2P1Po GND 8 GROUND
RECOMMENDED OPERATING CONDITIONS
545182 745182
PARAMETER UNIT
MIN TYP MAX MIN TYP MAX
Vece Supply voltage 4.5 5 5.6 4.75 5 5.25 \%
IOH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 0 70 °c
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SIGNETICS LOOK-AHEAD CARRY GENERATOR = S54S182, N74S182

ELECTRICAL CHARACTERISTICS

Over Recommended Operating Free-air Temperature Range Unless Otherwise

Noted
PARAMETER TEST CONDITIONS sas1e2 745182 UNIT
MIN [TYPZIMAX MIN |TYPZ|MAX
ViH  High-level input voltage 2 2 \%
ViL  Low-level input voltage 0.8 08| V
Vi Input clamp voltage Vece=MIN, 1j=-18 mA -1.2 -1.2| V
VOH High-level output voltage xICLC: 0"_";\'\/': I\g:" _ f;’m A| 28 34 2.7 3.4 v
VoL Low-level output voltage xﬁ_C:OMBI\I\/l I\g}: : 3(\)/mA 0.5 0.5 V
h Input current at maximum input voltage Vce = MAX, V) =55V 1 1| mA
CN input 50 50
P3 input 100 100
High-level P2 input 150 150
lH . . Vce= MAX, V=27V MA
input current PO, P1, or G3 input 200 200
GO or G2 input 350 350
G1 input 400 400
Cp input -2 -2
P3 input -4 -4
L Low-level P2 input Voo = MAX, V| = 0.5V -6 -6 A
input current PO, P1, or G3 input -8 -8
GO or G2 input -14 -14
G1input -16 -16
los  Short-circuit output current3 Vce = MAX -40 -100| -40 -100{ mA
IccH Supply current, all outputs high Vce =5V, See Note 3 35 35 mA
lccL Supply current, all outputs low Ve = MAX, See Note 4 69 99 69 | 109 mA

1For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2All typical values are at Voo =56V, Tpa = 25°C.

Not more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second.
NOTES: 3. IgcH is measured with all outputs open, inputs P3 and G3 at 4.5V, and all other inputs grounded.
4. lccL is measured with all outputs open, inputs GO, G1, and G2 at 4.5V, and all other inputs grounded.

SWITCHING CHARACTERISTICS Vvcc=5V,Ta=25°C

1 FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN | TYP MAX | UNIT

tPLH GO, G1, G2, G3, |Ch+x, Cn+y, 4.5 7
ns

tPHL PO, P1,P2,0rP3 or Ch+z 4.5 7

tPLH GO, G1,G2,G3, s 5 7.5
- ns

tPHL P1,P2, or P3 CL=15pF 7 | 105

- R =280%2 15 o5
PLH PO, P1, P2, or P3 2 ' ) ns

tPHL 6.5 10

tPLH Cn+x, Cn+y, 6.5 10
Ch ns

tPHL or Cn+z 7 10.5

1tp|_H = propagation delay time, low-to-high-level output
tp | = propagation delay time, high-to-low-level output
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SIGNETICS LOOK-AHEAD CARRY GENERATOR = S545182, N74S182

FUNCTIONAL BLOCK DIAGRAM AND SCHEMATICS OF INPUTS AND OUTPUTS

EQUIVALENT OF EACH INPUT

o Vee — — — — INPUT Req NOM
4 Cn 2.8kQ
Req P3 1.4kQ
P2 940 Q
PO,P1,G3  700Q
GO, G4 400 2
G1 350 @
INPUT —_—
(10)
o (6)
P3
a3 o2
© TYPICAL OF ALL QUTPUTS
0—O Cn+z
Vee
(15) 50 2 NOM
1 |
I ()
1 DH Cn+y
)
P O i ouTPUT
G10-
(12)
o (4) Cn+x
o 0 |

(13)
Ch O Dc

TYPICAL APPLICATION DATA

64-BIT ALU, FULL-CARRY LOOK-AHEAD IN THREE LEVELS

‘181, 'LS181, or 'S181

T S S 5 S S S g S

GQ PO Cp+x G1 Py Cp+y G2 P2 Cp+z G3 P3 Go Po Cn+x G1 P1 Cp+y G2 P2 Cpiz G3 P3 Go Pg Cn+x
— C C C
" ‘181 or 182 o b " 182 or 'S182 o " 182 0r '$182
P
Go PO Cntx G1 P1 Cp+y
c
" 182 or 'S182

A and B inputs and F outputs of S54/74S181 are not shown.

Load circuit and typical waveforms are shown at the front of this section.
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GilNOTIGS 576817 BIPOLAR RAM (5419)1 89§ 09

DESCRIPTION

The 82S09 is a 576-Bit, Schottky clamped TTL, random
access memory, organized as 64X9. This organization allows
byte manipulation of data, including parity. Where pafity
is not monitored, the ninth bit can be used as a flag or
status indicator for each word stored. With a typical access
time of 30ns, it is ideal for scratch-pad, push-down stacks,
buffer memories, and other internal memory applications
in which cost and performance requirements dictate a wide
data path in favor of word depth.

The 82S09 is fully TTL compatible, and features open
collector outputs, chip enable input, and a very low
current PNP input structure to enhance memory expansion.

During WRITE operation, the logic state of the device
output follows the complement of the data input being
written. This feature allows faster execution of WRITE-
READ cycles, enhancing the performance of systems
utilizing indirect addressing modes, and/or requiring imme-
diate verification following a WRITE cycle.

The 82S09 is available in the commercial and military
temperature ranges. For the commercial temperature range
(0°C to +75°C) specify N82S09, |. For the military tem-
perature range (-55°C to +125°C) specify $82S09, I.

FEATURES
® ORGANIZATION — 64 X9

® ADDRESS ACCESS TIME:

$82S09 — 80ns, MAXIMUM
N82S09 — 45ns, MAXIMUM

® WRITE CYCLE TIME:
$82S09 — 70ns, MAXIMUM
N82S09 — 45ns, MAXIMUM

® POWER DISSIPATION — 1.3mW/BIT TYPICAL

® INPUT LOADING:
$82S09 — (-150uA) MAXIMUM
N82S09 — (-100uA) MAXIMUM

® OUTPUT FOLLOWS COMPLEMENT OF DATA INPUT
DURING WRITE

® ON-CHIP ADDRESS DECODING

® OPEN COLLECTOR OUTPUTS

® CHIP ENABLE FOR WORD EXPANSION

® BYTE I/O MANIPULATION, INCLUDING PARITY

APPLICATIONS
BUFFER MEMORY
CONTROL REGISTER
FIFO MEMORY

PUSH DOWN STACK
SCRATCH PAD

JUNE 1975
DIGITAL 8000 SERIES TTL/MEMORY

PIN CONFIGURATION

| PACKAGE
A3 E El Vce
Aq [2] 7] A2
Ag E 26| Aq
to[4] =] Ao
Iq E 2—_4] Og
I E 23| O
13 [7] 2] 0,
ta 2] 2] 03
15 [ ] o] 04
'6 [x] 2] 05
17 [} 2] 06
WE |13 EI Og
GND [1a 15| CE
TRUTH TABLE
MODE CE WE IN ON
READ Q 1 X Complement
of Data Stored
WRITE ““0". 0 1
WRITE 1" 0
DISABLED X 1
X = Don’t care.
BLOCK DIAGRAM
-+
ot ) wdide || —
2 02| | 3
|
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SIGNETICS 576-BIT BIPOLAR RAM (64 X 9) = 82509

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vcc Power Supply Voltage +7 Vdc
Vin Input Voltage +5.56 Vdc
Von High Level Output Voltage (82510) +5.5 Vdc
Ta Operating Temperature Range
(N82509) 0° to +75° °c
(S82509) -55° to +125° °c
Tsw  Storage Temperature Range -65° to +150° °c
$82S09 -55°C <Tp <+125°C, 4.5V <V <5.5
ELE 7 A ' cc o
CTRICAL CHARACTERISTICS N82S09 0°C <Tp <+75°C, 4.75V <V <5.25
. S$82S09 N82S09
PARAMETER TEST CONDITIONS 3 UNIT
MIN | TYP MAX | MIN | TYP? | MAX
VL Low Level Input Voltage | Vcc = MIN .80 .85 \%
ViH High Level Input Voltage | Vcc = MAX 2.2 2.0 \%
Vic Input Clamp Voltage Vee = MIN, )y =-12mA -1.0 -1.5 -1.0 -15 \%
(Note &)
VoL Low Level Output Voltage| Vcc = MIN, Ig = 6.4mA 0.35 0.50 0.35 0.5 \Y
(Note 6)
loLk  Output Leakage Current Vce = MAX, Voyut = 5.5V 1 60 1 40 MA
(Note 4)
hL Low Level Input Current | Vg = 0.45V -10 -150 -10 | -100 MA
K High Level Input Current | VN = 5.5V 1 40 1 25 MA
lce Ve Supply Current Vee = MAX (Note 3) 150 200 150 190 mA
Cin Input Capacitance Vee = 5.0V, Viy =2.0V 5 5 pF
Cout Output Capacitance Vee = 5.0V, Voyut = 2.0V 8 8 pF
(Note 4)
NOTES:

NOOARN =

warm-up.

36

All voltage values are with respect to network ground terminal.
All typical values are at Voo = 5V, T = 25°C.

lcc is measured with the write_e_nable and memory enable input grounded, all other inputs at 4.5V, and the outputs open.
Measured with V|4 applied to CE.
Test each input one at the time.
Measured with the logic ‘0’ stored. Output sink current is supplied through a resistor to V.
The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute




SIGNETICS 576-BIT BIPOLAR RAM (64 X 9) = 82509

3 $82509 -55°C <Tp <+125°C, 4.5V <V <5.5
SWITCHING CHARACTERISTICS N82S09 0°C <Tp <+75°C, 4.75V <V¢ <5.25

$82S09 N82S09
PARAMETER TEST CONDITIONS UNIT

MIN | TYP! | MAX | MIN | TYP! | MAX

Propagation Delays

Taa Address Access Time 30 80 30 45 ns
Tce Chip Enable Access Time 15 50 15 30 ns
Tep Chip Enable Output Disable 15 50 15 30 ns
Time

Write Set-up Times C_ = 30pF

R1 = 60052
Twsa  Address to Write Enable R, = 90092 10 0 5 0 ns
Twsp Data In to Write Enable 50 25 35 25 ns
Twsc CE to Write Enable 10 0 5 0 ns

Write Hold Times

TwHa Address to Write Enable 10 0 5 0 ns
Twhp Dataln to Write Enable 5 0 5 0 ns
Twhe CE to Write Enable 10 0 5 0 ns
Twp  Write Enable Pulse Width (Note 2) 50 | 25 35 | 25 ns

AC TEST LOAD

LOADING CONDITION INPUT PULSES

Vee
1K
[
ALL INPUT PULSES

PULSE E— 430V =
GENERATOR 90%
Vee
i 9

+5.0V 1K A0 A1 Az A3 Voo 10%
O—W‘/j = Aq ov
—Ag 5ns 5ns
\>_— 5.0V
1 o
= n1
90%
PULSE Lo ouT Oy
GENERATOR WE s
Ry CL
(CAPACITANCE INCLUDING
= SCOPE AND JIG}
N
PULSE —o =
GENERATOR N\ &
i GND |

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.

NOTES:

1. Typical values are at Voc = +5.0V, and Tp = +25°C.

2. Minimum required to guarantee a WRITE into the slowest bit.

3. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute

warm-up. 37



SIGNETICS 576-BIT BIPOLAR RAM (64X9) = 82509

PARAMETER MEASUREMENT INFORMATION

READ CYCLE

ADDRESS ACCESS TIME

ADDRESS ><1.5V

“0"” STORED

“'1” STORED

On 1.5v
je—— Taa

CHIP ENABLE/DISABLE TIMES

CHIP ENABLE w 15V

Tce
_________________________ - Vou
On 1.5V 1.5V

WRITE CYCLE

pulse and end of valid INPUT DATA.

Width of WRITE ENABLE pulse.

Required delay between beginning of valid ADD-
RESS and beginning of WRITE ENABLE pulse.

Required delay between beginning of valid DATA
INPUT and end of WRITE ENABLE pulse.

Required delay between end of WRITE ENABLE
pulse and end of CHIP ENABLE.

Required delay between end of WRITE ENABLE
pulse and end of valid ADDRESS.

ADDRESS ><‘.5V 15v
| Twsp TWHA "
------------- F- o ittt
N Y sy 15v
N 5 y 5
.S, - ov
XE‘TWSCA—» +—TwHp
CHIP ENABLE A 15v 15v
WRITE ENABLE x\1.5v 7l|.5v
MEMORY TIMING DEFINITIONS
Tce Delay between beginning of CHIP ENABLE low Twe
(with ADDRESS valid) and when DATA OUTPUT T
. WSA
becomes valid.
Tco Delay between when CHIP ENABLE becomes high Twso
and DATA OUTPUT is in off state.
Tana Delay between beginning of valid ADDRESS (with TwHe
CHIP ENABLE low) and when DATA OUTPUT
becomes valid.
TwHA
Twsc Required delay between beginning of valid CHIP
ENABLE and beginning of WRITE ENABLE pulse.
TwHp Required delay between end of WRITE ENABLE
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Sinotics

1024x1BIT BIPOLAR RAM
OPEN COLLECTOR (82510) TRI- STATE (8211)

DESCRIPTION

The 82S10/11 is a high speed 1024-bit random access
memory organized as 1024 words X 1 bit. With a typical
access time of 30ns, it is ideal for cache buffer applications
and for systems requiring very high speed main memory.

Both the 82S10 and 82S11 require a single +5 volts power
supply and feature very low current PNP input structures.
They are fully TTL compatible, and include on-chip
decoding and a chip enable input for ease of memory expan-
sion. They feature either Open Collector or Tri-State
outputs for optimization of word expansion in bussed
organizations.

Both 82S10 and 82S11 devices are available in the
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify
N82S10/11, I. For the military temperature range (-55°C
to +125°C) specify $82510/11, I.

FEATURES
® ORGANIZATION — 1024 X 1

® ADDRESS ACCESS TIME:
$82810/11 — 70ns, MAXIMUM
N82S10/11 — 45ns, MAXIMUM

® WRITE CYCLE TIME:
$82S10/11 — 75ns, MAXIMUM
N82S10/11 — 45ns, MAXIMUM

® POWER DISSIPATION — 0.5mW/BIT, TYPICAL

® [NPUT LOADING:
$82S10/11 — (-150uA) MAXIMUM
N82S10/11 — (-100uA) MAXIMUM

® ON-CHIP ADDRESS DECODING

® OUTPUT OPTIONS:
82510 — OPEN COLLECTOR
82811 — TRI-STATE

® NON-INVERTING OUTPUT
® BLANKED OUTPUT DURING WRITE
® 16 PIN CERAMIC PACKAGE

APPLICATIONS

HIGH SPEED MAIN FRAME
CACHE MEMORY

BUFFER STORAGE
WRITABLE CONTROL STORE

FEBURARY 1975
DIGITAL 8000 SERIES TTL/MEMORY

PIN CONFIGURATION

82510

82311

| PACKAGE*
N
CE E 16|Vee
Ao E _’_;] Din
Aq[3] 14| WE
Az [4] 5] Ao
A3z E E] Ag
Ag[e] 1| Ay
DOUTE E] As
Ground E E Ag
*1 — Ceramic
TRUTH TABLE
MODE CE | WE | DN DouTt
82810 82511
READ 0] 1 X | STORED | STORED
DATA DATA
WRITE“0” | O 0 0 1 High-Z
WRITE 1" 1 High-Z
DISABLED X 1 High-Z
X = Don’t care.
BLOCK DIAGRAM
= B o
T o e 32
BN
oo . Bl . |
(3) ADD 1:32 | .
e B = ! waTAX e
«O%] L]
32 ] ¢ [mocE
T ————— 32
Surrea oo
O—o1
e I  —

RESS
BUFFER

1:32
(Y) DECODER
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SIGNETICS 1024 X 1 BIT BIPOLAR RAM = 82510/11

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT

Vce Power Supply Voltage +7 Vdc
Vin Input Voltage +5.56 Vdc
Von High Level Output Voltage (82S10) +5.56 Vdc
Vo Off-State Output Voltage (82S11) +5.5 Vdc
Ta Operating Temperature Range

(N82S10/11) 0° to +75° °c

(S82510/11) -55° to +125° °c
Tsy  Storage Temperature Range -65° to +150° °c

$82510/11 -55°C <Tp <+125°C, 4.5V <V <5.5

9
ELECTRICAL CHARACTERISTICS N82510/11 0°C <Tp <+75°C, 4.75V <V¢ <5.25

$82510/11 N82S10/11
PARAMETER TEST CONDITIONS 3 UNIT
MIN | TYP? | MAX | MIN | TYP? | MAX
ViL Low Level Input Voltage | Ve = MIN (Note 1) .80 .85 \Y
Viy High Level Input Voltage | Vce = MAX (Note 1) 2.1 2.1
Vic Input Clamp Voltage Vce = MIN, )y =-12mA -1.0 -1.5 -1.0 -1.5 \Y
(Note 1, 7)
VoL Low Level Output Voltage | Voe = MIN, Ig = 16mA 0.35 0.50 0.35 0.45 \Y
(Note 1, 8)
VoH High Level Output Vce = MIN, gy =-2mA 2.4 2.4 \%
Voltage (82S11) (Note 1, b)
loLk  Output Leakage Current Vce = MAX, VoyT = 5.5V 1 60 1 40 MA
(82S10) (Note 6)
lo(orF) Hi-Z State Output Vce = MAX, VoyT =5.5V 1 100 1 60 MA
Current (82S11) Vee = MAX, Vout = 0.45V -1 | =100 -1 | -60 | upA
(Note 6)
he Low Level Input Current |V |y = 0.45V -10 -150 -10 | -100 MA
K High Level Input Current | V,y = 5.5V ' 1 40 1 25 | uA
los Short Circuit Output Vce = MAX, Voyut =0V -20 -100 | -20 -100 mA
Current (82S11) (Note 3)
lce Ve Supply Current Vce = MAX (Note 4)
0<TAa <25°C 120 155 120 155 mA
Ta =>25°C 95 130 95 130 mA
Ta <0°C 170 170 | mA
Cin Input Capacitance Vee =5.0V, Viy = 2.0V 4 4 pF
Cout Output Capacitance Vce = 5.0V, VoyTt =2.0V 7 7 pF
NOTES:
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Vo = 5V, Tp = 25°C.
3. Duration of the short-circuit should not exceed one second.
4. lIgc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.
5. Measured with V| applied to CEand a logic *“1’' stored.
6. Measured with V| applied to CE.
7. Test each input one at the time.
8. Measured with a logic "“0"" stored. Output sink current is supplied through a resistor to V.
9. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute

warm-up. Typical thermal resistance values of the package at maximum temperature are:
¢y Junction to Ambient at 400 fpm air flow — 50° C/Watt
¢y Junction to Ambient — still air — 90°C/Watt
¢4 Junction to Case — 20°C/Watt
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SIGNETICS 1024 X 1 BIT BIPOLAR RAM = 82S10/11

$82510/11 -55°C <Tp <+125°C, 4.5V <V(c <5.5
3 A . CcC
SWITCHING CHARACTERISTICS N82S10/11 0°C <Tp <+75°C, 4.75V <V <5.25

$82810/11 N82s10/11
PARAMETER TEST CONDITIONS UNIT

MIN | TYP! | MAX | MIN | TYP! | MAX

Propagation Delays

Taa Address Access Time 30 70 30 45 ns
Tce Chip Enable Access Time 15 45 15 30 ns
Tep Chip Enable Output Disable 15 45 15 30 ns
Time
Twp  Write Enable to Output 20 45 20 30 ns
Disable Time
Twr  Write Recovery Time 20 45 20 30 ns
Write Set-up Times Cp = 30pF
" R1 = 27OQ
Twsa Address to Write Enable Ro = 60082 15 0 5 0] ns
Twsp Dataln to Write Enable 55 35 40 35 ns
Twsc CE to Write Enable 5 0 5 0 ns

Write Hold Times

TwHa Address to Write Enable 10 0] 5 0 ns
TwHp DataIn to Write Enable 5 0 5 0] ns
Twhc CE to Write Enable 5 0 5 0 ns
Twe Write Enable Pulse Width (Note 2) 50 25 35 25 ns

AC TEST LOAD

LOADING CONDITION INPUT PULSES

Vee

w o[
[ —

Gezls’r:iﬁoa ALL INPUT PULSES

'_——l Vee 430V m e e

510 . 90%

+5.0v 1K 9
Ag Ay A2 A3 Vcc
! = As ov 10%
—q Ag
\o_.___ Vee Sns Sns
—] g
A
L - =
= —Ag Ry
o Doyt 90%
PULSE o out
GENERATOR o e o
Ry c
(CAPACITANCE INCLUDING
SCOPE AND JIG)

PULSE Lo
GENERATOR \ _ =
Ce
GND
MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS

- AND OUTPUT.

NOTES:
1. Typical values are at Vce = +5.0V, and T = +25°C.
2. Minimum required to guarantee a WRITE into the slowest bit.
3. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute
warm-up. Typical thermal resistance values of the package at maximum temperature are:
63 Junction to Ambient at 400 fpm air flow — 50° C/Watt
6y Junction to Ambient — still air — 90°C/Watt
04 Junction to Case — 20° C/Watt
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SIGNETICS 1024 X 1 BIT BIPOLAR RAM = 82S10/11

SWITCHING PARAMETERS MEASUREMENT INFORMATION

Twr

Tce

Twsc

READ CYCLE
ADDRESS ACCESS TIME
+3
ADDRESS ><1.5v
ov
1" STORED Vou
Doyt 1.5V
0" STORED VoL
le—— TAA
CHIP ENABLE/DISABLE TIMES
3v
1.5V %.w
CHIP ENABLE o
Tce l‘— Teo
_________________________ - VoH
Pour 1.5V 15V
VoL
WRITE CYCLE

ADDRESS ><1 5V

+3

| Twsd

TWHA

CHIP ENABLE

WRITE ENABLE

Twe

Dout

MEMORY TIMING DEFINITIONS

Delay between end of WRITE ENABLE pulse and
when DATA OUTPUT becomes valid. (Assuming
ADDRESS still valid—not as shown.)

Delay between beginning of CHIP ENABLE low
(with ADDRESS valid) and when DATA OUTPUT
becomes valid.

Delay between when CHIP ENABLE becomes high
and DATA OUTPUT is in off state.

Delay between beginning of valid ADDRESS (with
CHIP ENABLE low) and when DATA OUTPUT
becomes valid.

Required delay between beginning of valid CHIP
ENABLE and beginning of WRITE ENABLE pulse.

TwHc

TwHaA

Required delay between end of WRITE ENABLE
pulse and end of valid INPUT DATA.

Width of WRITE ENABLE pulse.

Required delay between beginning of valid ADD-
RESS and beginning of WRITE ENABLE pulse.

Required delay between beginning of valid DATA
INPUT and end of WRITE ENABLE pulse.

Delay between beginning of WRITE ENABLE pulse
and when DATA OUTPUT is in off state.

Required delay between end of WRITE ENABLE
pulse and end of CHIP ENABLE.

Required delay between end of WRITE ENABLE
pulse and end of valid ADDRESS.
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Sinotics

64-BIT BIPOLAR SCRATCH PAD
MEMORY (16x4 RAM)

DESCRIPTION

The 82S25 is a 64-bit, Schottky clamped TTL, Read-
Write Random Access Memory ideal for use in scratch pad
and high-speed buffer memory applications.

The 82S25 is a fully decoded memory array organized as
16 words of 4 bits each, with separate input and output
lines. |t features PNP inputs, one chip enable line, and open
collector outputs for ease of memory expansion.

The outputs of the 82525 assume a logic ‘1" state during
write. This allows both memory inputs and outputs to share
a common bus for minimizing interconnections, and more
effective utilization of common 1/0 circuitry.

The 82S25 is available in the commercial and military
temperature ranges. For the commercial temperature range
(0°C to +75°C) specify N82S25, B or F. For the military
temperature range (-55°C to +125°C) specify S82525,
F only.

FEATURES
® ORGANIZATION — 16 X 4

® ADDRESS ACCESS TIME:
§82S525 — 60ns, MAXIMUM
N82825 — 50ns, MAXIMUM

® WRITE CYCLE TIME:
$82825 — 50ns, MAXIMUM
N82S25 — 35ns, MAXIMUM

® POWER DISSIPATION — 6.25mW/BIT, TYPICAL

INPUT LOADING:
$82S825 — (-150uA) MAXIMUM
N82S25 — (-100uA) MAXIMUM

OUTPUT BLANKING DURING WRITE
ON-CHIP ADDRESS DECODING
OPEN COLLECTOR OUTPUTS

16 PIN CERAMIC DIP

APPLICATIONS

SCRATCH PAD MEMORY
BUFFER MEMORY

PUSH DOWN STACKS
CONTROL STORE

FEBRUARY 1975

DIGITAL 8000 SERIES TTL/MEMORY

PIN CONFIGURATION

82523

B, F PACKAGE*

Ao [1] 6| Vee
EE E 15| Aq
WE E 14| A2
] E E A3
D, E 12| la
I E 11| Dy
Do E 10|13
anD (8] 9| B3
*B — Plastic
F — Cerdip
TRUTH TABLE
MODE CE WE In Dn
Read 0 1 X Complement
of data stored
Write 0" 0 0 0 1
Write 1" 0 0 1 1
Disabled 1 X 1
X = Don’t care.
BLOCK DIAGRAM
_{woﬂu ]_
1
1 T T
ADDRESS WORD ]
@ DECODING 2
Ao —= T T T
(15) T 1 ¢ 1
Ay —and | )
(14 | ! | |
Az —=1 ! i
(13) ! ! ! |
Az —i] 1 i | |
@2 | | | \
CE — | 1 | N
WORD
1 e
CHIP ENABLE T T T T
READ/WRITE
(3)
We
BIT1 BIT2 BIT3 BIT4
l‘)T (SI (SDT (7i (10)T (Q)I (12)? (U)i
Ve = (16) Jn [N iz [ 13 D3 14 Da
GND = (8) T
{ )= Denotes Pin Numbers DATA IN AND OUT
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64-BIT BIPOLAR SCRATCH PAD MEMORY (16 X 4 RAM) = 82525

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vcc Power Supply Voltage +7 Vdc
Vin  Input Voltage +56.5 Vdc
Von High Level Output Voltage +5.5 Vdc
Ta Operating Temperature Range
(N82525) 0° to +75° °c
(S82525) -55° to +125° °c
Tstg  Storage Temperature Range -65° to +150° °c
$82S25 -55°C <Tp <+125°C, 4.5V <V¢ <5.5V
ELECTRICAL CHARACTERISTICS N82S25 0°C <Tp <+75°C, 4.75V <V <5.25V
$82825!273 N82s25! 273
PARAMETER TEST CONDITIONS 3 UNIT
MIN | TYP® [MAX | MIN| TYP®| MAX
hL “0" Input Current Vin = 0.45V -10 |-150 -10 |[-100 MA
i “1"" Input Current Vin = 5.5V 25 10 MA
ViL 0" Level Input Voltage Vce = MIN .80 .85 \Y
Viy 1" Level Input Voltage Vce = MAX 2.0 20 \Y
Vic Input Clamp Voltage IiIn =—12mA, Ve = MIN -1.0 | -15 -10 | -15 Y
(Note 6)
VoL 0" Output Voltage louT = 16mMA, 0.35 0.5 0.35 | 0.45 \Y
Vce = MIN (Notes 4, 5)
Cin Input Capacitance Vi = 2.0V, Ve = 5.0V pF
Cout Output Capacitance VouT = 2.0V, Ve =5.0V, pF
'CE =19
lcc Power Supply Current (Note 5) 80 120 80 105 mA
loLk  Output Leakage Current CE="1",Voyut =5.5V, <1 | 100 <1.0 | 100 | upA
VCC =MIN
NOTES:

PNOOAON=

Positive logic definition: **

All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
Positive current is defined as into the terminal referenced.

1" = HIGH = +5.0V; '0"" = LOW =~ GRD.
Output sink current is supplied through a resistor to Vcc.

All sense outputs in ‘0" state.
Test each input one at a time.
To guarantee a WRITE into the.slowest bit.

Typical values are at Vo = +5.0V and T = +25°C.




64-BIT BIPOLAR SCRATCH PAD MEMORY (16 X 4 RAM) = 82S25

$82525 -55°C <Ta <+125°C, 4.5V <Vcc <55V

SWITCHING CHARACTERISTICS 0,55 o°c <Ta <+75°C, 4.75V <V <5.25V

$82S25 N82S25
PARAMETER TEST CONDITIONS 3 UNIT
MIN | TYP® | MAX | MIN | TYP® | MAX
Propagation Delays
TaA Address Access Time 35 60 35 50 ns
Tce Chip Enable Access Time 20 35 20 35 ns
Tep Chip Enable Output 20 35 20 35 ns
Disable Time
Twp  Write Enable to Output 20 30 20 25 ns
Disable Time
Twr  Write Recovery Time 35 60 35 50 ns
Write Set-up Times Rq = 27082
R2 = GOOQ
Twsa Address to Write Enable CL = 30pF 10 -8 0] -8 ns
Twsp Dataln to Write Enable 25 5 20 5 ns
Twsc CE to Write Enable 0 -5 0 -5 ns
Write Hold Times
TwHA Address to Write Enable 10 0 5 0 ns
TwHp Data In to Write Enable 10 -3 -3 ns
TwHc CE to Write Enable 5 0] 5 0 ns
Twe Write Enable Pulse Width 30 18 30 18 ns
(Note 7)
AC TEST LOAD AND WAVEFORMS
LOADING CONDITION INPUT PULSES
Vee
1K
[ ALL INPUT PULSES
PULSE — 430V e e
GENERATOR Vee A 90%
+5.0v 1kQ o 10%
O——A L Jo A1 Az A o
- 1 Sns —{5ns|
12
i I3 57 bo ] +5.0V To%
la
- — 90%
Dy jOo—» Ry
PULSE Sns
GENERATOR l
WE D_a' O——» CL Ry
2 I
= 5 b = =
- (includes jig and scope capacitance)
PULSE
GENERATOR Q _
i Ce GND MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS
1 AND OUTPUT.




64-BIT BIPOLAR SCRATCH PAD MEMORY (16 X 4 RAM) = 82825

SWITCHING PARAMETERS MEASUREMENT INFORMATION

Twr

Tce

Tco

Twsc

READ CYCLE

ADDRESS ACCESS TIME

ADDRESS

+3

ov

“0"

* STORED

e

' STORED

fe— Tan

Vou

CHIP ENABLE/DISABLE TIMES

CHIP ENABLE

3v

}’(m
ov

|-—Tco

WRITE CYCLE

Tcg—
e — . — 4, VoH
By \Rmsv 1.5V
Vou
+3
ADDRESS 1.5V 15V
ov
|e Twsp TwHA
TeTmT T T TIN T
N 1.5V
g
Twsc—|
CHIP ENABLE 1.5V
ov
Twsa Twe Twnc—-}
WRITE ENABLE
Y

MEMORY TIMING DEFINITIONS

Delay between end of WRITE ENABLE pulse and
when DATA OUTPUT becomes valid. (Assuming
ADDRESS still valid — not as shown.)

Delay between beginning of CHIP ENABLE low
(with ADDRESS valid) and when DATA OUTPUT
becomes valid.

Delay between when CHIP ENABLE becomes high
and DATA OUTPUT is in off state.

Delay between beginning of valid ADDRESS (with
CHIP ENABLE low) and when DATA OUTPUT
becomes valid.

Required delay between beginning of valid CHIP
ENABLE and beginning of WRITE ENABLE pulse.

TwHD

Twe
Twsa

Twsp

TwHc

TwHA

Required delay between end of WRITE ENABLE
pulse and end of valid INPUT DATA.

Width of WRITE ENABLE pulse.

Required delay between beginning of valid ADD-
RESS and beginning of WRITE ENABLE pulse.

Required delay between beginning of valid DATA
INPUT and end of WRITE ENABLE pulse.

Delay between beginning of WRITE ENABLE pulse
and when DATA OUTPUT is in off state.

Required delay between end of WRITE ENABLE
pulse and end of CHIP ENABLE.

Required delay between end of WRITE ENABLE
pulse and end of valid ADDRESS.
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SINRLES 00 R0 i | 825100
825100 (TRI-STATE)
OBJECTIVE SPECIFICATION APRIL 1975 823]0]

DIGITAL 8000 SERIES TTL/MEMORY

JESCRIPTION PIN CONFIGURATION
'he 82S100 (Tri-State Outputs) and the 825101 (Open
sollector Qutputs) are Bipolar Programmable Logic Arrays, I PACKAGE
'ontaining 48 Product terms (AND terms), and 8 output _/
unctions. Each output function can be programmed either FE E _E_E_] Vce
rue active-High (Fp), or.true.actnve-Low (FP). The true Iy E Z’J s
tate of the output functions is controlled via an output
wum (OR) Matrix by a logical combination of 16-input Is E El Ig
ariables, or their complements, up to 48 terms.
. . . Is E %] 110
loth devices are field-programmable, which means that
ustom patterns are immediately available by following the Ia E 'E_I] 111
using procedure outlined in this data sheet.
. . 13 [ 3] 112
he 82S100 and 82S101 are fully TTL compatible, and
nclude a chip-enable clocking input for output deskewing I LT_ E 143
nd inhibit. They feature either Open Collector or Tri-State
wtputs for ease of expansion of product terms and/or h E El'“
nput variables. o E E l1s
F7 [o] 19] CE
‘EATURES Fe [1] 7] Fo
» FIELD PROGRAMMABLE (Ni-Cr LINK) Fg E E] Fl
» INPUT VARIABLES — 16
Fa E E Fo
» OUTPUT FUNCTIONS — 8
) PRODUCT TERMS — 48 N [1e 5] F3
» ADDRESS ACCESS TIME — 50ns, MAXIMUM
» POWER DISSIPATION — 600mW, TYPICAL TRUTH TABLE
» INPUT LOADING — (-100uA), MAXIMUM
» OUTPUT OPTION: LET:
TRI-STATE OUTPUTS — 825100 Ph = H},S (kmimtimlm) ; k =0,1, X (Don’t Care)
OPEN COLLECTOR OUTPUTS — 828101 _
n 0,12,..... , 47
» OUTPUT DISAB.LE FUNCTION: where:
TRI-STATE — Hi-Z )
OPEN COLLECTOR — Hi Unprogrammed state D im=km=
» CERAMIC DIP Programmed state D im = km
Sr=f(Z37 Pn) ;r =p=0,1,2,....,7
\PPLICATIONS MODE | Py | CE | Fp | Fp | si2tpp
-ARGE READ ONLY MEMORY Disabled 1 1
IANDOM LOGIC (825101)
*ODE CONVERSION Disabied | | | [hiz | niz X
'ERIPHERAL CONTROLLERS (825100)
-OOK-UP AND DECISION TABLES 0 ] 0 YES
NCROPROGRAMMING o o o
ADDRESS MAPPING Read
*HARACTER GENERATORS X 0 0 1 NO
’JEQUENTIAL CONTROLLERS
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SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 825101

BLOCK DIAGRAM
PRODUCT TERMS.
44 O Vee
>
% 3 3
U A A o
10 0 _
‘o «
T
N #J\q #J‘d 1y (« E — 75&?7“.52"42539‘ GATES)
R
weuls o - ¥\f‘—< #\f\‘ ] #\f\‘
o " (
. BN L e e o o0 o oo |
: = = =
Ll
L]
.
° . #J\q %J\‘ 15 ( gkf\_‘
. )
L2 —
o £ 71 2]
15 (
)T
Po sl P47 | «————PRODUCT TERMS
Vec © 4
8 OUTPUT FUNCTIONS
AA /7 So
] Dt
77
s)
(( 1
A —)
rosmue oA ” DHen
s)
== = = = °
.
5 = -
.
L]
.
L]
A « A
— Vv D) —oO Fy
{s)
L L cE
FPLA TYPICAL LOGIC PATH
Vee
¢
'o&—-‘ D S
I —] >R
—— P _ <5 Rexr
(e | a8) } - Sr s
3 I -—@® m > O FolFp
. t F— -= 5 (8
m ——
-— O
-= (s) P
(48)

NOTE:

VIA FUSE (S).

LI o e P [

Sr=Pa+Py+Pyt........ Pn

Sr=PoePyePre........ n

Fp= (CE) +(Sr) = (CE) + (Pg+ Py + Py +........ Pn) @S = SHORT
Fp= (CE) + (Sr) = (CE) + (PgePyePpe........ Pn) @S = OPEN

FOR EACH OF THE 8 OUTPUTS, EITHER THE FUNCTION Fp (ACTIVE HIGH) OR Fp (ACTIVE LOW)
IS AVAILABLE, BUT NOT BOTH. THE REQUIRED FUNCTION POLARITY IS USER PROGRAMMABLE
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SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 82S101

ABSOLUTE MAXIMUM RATINGS .

PARAMETER! RATING UNIT
Vce Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Von High Level Output Voltage (825101) +5.5 Vdc
Vo Off-State Output Voltage (825100) +5.5 Vdc
Ta  Operating Temperature Range 0° to +75° °c
Tsg Storage Temperature Range -65° to +150° °c

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

LIMITS
PARAMETER TEST CONDITIONS > UNIT | NOTES
MIN | TYP MAX
ViH High-Level Input Voltage Vee = 5.25V 2 \Y 1
ViL Low-Level Input Voltage Vee = 4.75V 0.8 \Y 1
Vic Input Clamp Voltage Vee =475V, )y =-18mA -0.8 -1.2 \ 1,7
VoH High-Level Output Voltage (825100) Vee =4.75V, gy = —-2mA 2.4 \% 1,5
VoL Low-Level Output Voltage Vee =475V, gL = 9.6mA 0.35 0.45 \% 1,8
loLk Output Leakage Current
' 7 State O c - Vee =5.25V | VouT = 5.25V 1 40 MA 6
O(OFF) I- tate Utput urren Vv = 0.45V -1 -40 6
(825100) out HA
liH High-Level Input Current VN = 5.5V <1 25 MA
he Low-Level Input Current Vin = 0.45V -10 |-100 MA
los Short-Circuit Output Current Vee = 5.25V, VouT = 0V -20 -70 mA | 3,7
(82S100)
lcc Ve Supply Current Vee = 5.25V 120 170 mA 4
(825100, 825101)
C Input Capacitance VN = 2.0V 5 pF
IN A VCC =5.0vV IN
Co Output Capacitance VouTt = 2.0V 8 pF 6
NOTES:
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Voc = 5V, Ta = 25°C.
3. Duration of short circuit should not exceed one second.
4. |cc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.
5. Measured with V|_applied to CE and a logic ““1’* stored.
6. Measured with V| applied to CE.
7. Test each output one at the time.
8. Measured with a programmed logic condition for which the output under test is at a ““0’’ logic level. Output sink current is supplied thru a re-

sistor to V.
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SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 825101

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

—eFo

v,
T cc +3.0v
INPUT >< 5V
loO—+ '8

JE— +3.0V
CE -—\F.sv 1.5V
ov
L ., L [*~—Tce I~7"cn

LIMITS
PARAMETER TEST CONDITIONS 2 UNIT
MIN TYP MAX

Propagation Delay

Tia Input to Output C_ = 30pF 35 50 ns
Tep Chip Disable to Output Ry =270 15 20 ns
Tce Chip Enable to Output R2 = 600 15 20 ns

AC TEST FIGURE AND WAVEFORM
READ CYCLE

15 O— Rz :[ (INCLUDES

SCOPE AND JIG Fo~Fy
CAPACITANCE}

CE O—+] I

Vou
15v 1.5V
Vou

o
k4
o

||l'—-

DU JO—

ALL INPUTS: t, = t; = 5ns (10% TO 90%)

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

OBJECTIVE PROGRAMMING PROCEDURE

The 82S5100/101 are shipped in an unprogrammed state,
characterized by:

A. All internal Ni-Cr links are intact.

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

C. The Sum Matrix contains all 48 P-terms.

D. The polarity of each output is set to active HIGH
(Fp function).

E. All outputs are at a LOW logic level.

To program each of 8 Boolean logic functions of 16 true
or complement variables, including up to 48 P-terms,
follow the Program/Verify procedures for the Product
Matrix, Sum Matrix, and Output Polarity outlined below.

OUTPUT POLARITY
PROGRAM ACTIVE LOW (F; Function)

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

1. Set GND (pin 14) to OV.
2. Do not apply power to the device (Vcc, pin 28, open).

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

4. Repeat step 3 to program other outputs.
50

VERIFY OUTPUT POLARITY
1. Set GND (pin 14) to OV, and V¢ (pin 28) to +5V.

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

3. Disable input variables by applying ViN = +10V to all
inputs |g through 1 15.

4. Verify output polarity by sensing the logic state of
outputs Fg through F7. All outputs at a HIGH logic
level are programmed active HIGH (Fp function), while
all outputs at a LOW logic level are programmed active
LOW (Fp, function).

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

PRODUCT MATRIX
PROGRAM INPUT VARIABLE

Program one input at the time and one P-term at the
time. All input variable links of unused P-terms are not
required to be fused. However, unused input variables must
be programmed as Don’t Care for all programmed P-terms.

1. Set GND (pin 14) to OV, and V¢ (pin 28) to +5V.

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

3. Disable input variables by applying V|N = +10V to all
inputs 1g through | 15.

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




SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 82S101

Ha.

5b.

5c.

6a.

6b.

6c¢.

8.
9.

10.

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

If the P-term contains neither Ig nor Ig (input is a
Don’t Care), fuse both Ig and Ig links by executing both
steps Bb and 5c, before continuing with step 7.

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

If the P-term contains 1Q, set to fuse the Ig link by
lowering the input voltage to Ig from V| =+10V to a
LOW logic level. Execute step 6.

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

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

After 10us delay, return FE input to OV.

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

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

Remove V|N = +10V from all input variables.

VERIFY INPUT VARIABLE

1.
2.
3.

Set GND (pin 14) to OV, and Vcc (pin 28) to +5V.
Enable F7 output by setting\Eé to +10V.

Disable input variables by applying VN = +10V to
inputs |g through [ 15.

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

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

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

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

Input Variable State
lo F7 Contained In P-Term
0 1 G
1 0
0 0 )

1 1
0 1 Dont Care
1 1
0 0 (1g), (1)
1 0

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

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

7. Repeat steps 5 and 6 for all other input variables.

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

9. Remove VN = +10V from all input variables.

SUM MATRIX

PROGRAM PRODUCT TERM

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

1.
2.

4a.

4b.

ba.

5b.

5c.

6.
7.
8.

Set GND (pin 14) to OV, and Vcc (pin 28) to +8.5V.

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

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

If the P-term is contained in output function Fg
(Fo=10r Fg=0), go to step 6.

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

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

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

After 10us delay, return FE input to OV.

Repeat steps 4 and 5 for all other output functions.
Repeat steps 3 through 6 for all other P-terms.

Remove +8.5V from V(.

VERIFY PRODUCT TERM

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

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

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

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

Output

’

Active HIGH

Active LOW
(Fp)

P-term Link
(Fp)

0 1 FUSED

1 0 PRESENT

5.
6.

Repeat steps 3 and 4 for all other P-terms.

Remove +8.5V from V(.
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Sinotics

2048-BIT BIPOLAR ROM (256x8 PROM)
4096-BIT BIPOLAR ROM (512x8 PROM)

825114

DESCRIPTION

The 82S114 and 82S115 are Schottky-clamped Read
Only Memories, incorporating on-chip data output registers.
They are Field-Programmable, which means that custom
patterns are immediately available by following the fusing
procedure given in this data sheet. The standard 825114
and 82S115 are supplied with all outputs at logical ““0".
Outputs are programmed to a logic ‘1" level at any
specified address by fusing a Ni-Cr link matrix.

The 82S114 and 82S115 are fully TTL compatible,
and include on-chip decoding and two chip enable inputs
for ease of memory expansion. They feature Tri-State
outputs for optimization of word expansion in bussed
organizations. A D-type latch is used to enable the Tri-State
output drivers. In the TRANSPARENT READ mode, stored
data is addressed by applying a binary code to the address
inputs while holding STROBE high. In this mode the bit
drivers will be controlled solely by CE1 and CE2 lines. In
the LATCHED READ mode, after the desired address is
applied and both CE1 and CE2 are enabled, data will enter
the output latches following the positive transition of
STROBE, and the data out lines will be locked into their
last valid state following the negative transition of STROBE.
The latches will remain set and the outputs enabled until
the chip is disabled and STROBE is brought high.

Both 825114 and 82S115 devices are available in the
commercial temperature range. For the commercial tem-
perature range, (0°C to +75°C) specify N82S114/115, 1.

FEATURES

® ORGANIZATION:
828114 — 256 X 8
825115 - 512X 8

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

ON-CHIP STORAGE LATCHES

TRI-STATE OUTPUTS

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

APPLICATIONS

MICROPROGRAMMING
HARDWIRE ALGORITHMS
CHARACTER GENERATION
CONTROL STORE
SEQUENTIAL CONTROLLERS
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PIN CONFIGURATION

825115

A3
Ag
NC
As
Ag
Az
04
O2
O3
O4
FEo
GND

A3
Ag
As
Ae
Ay
Ag
01
02
O3
O4
FEq
GND

*| — Ceramic

| PACKAGE*
828114
/
5 B
G @
o B
o 2
o o
o o
o o
G o
o o
& o
828115
N

G B
o )
o 2
o D
o o
o )
o o
o o
m @
E B

Vce
A2
Aq
Ao
&,
CEy
Strobe
Og
07
Og
Os

FE4

Vce
A2
Aq
Ao
G,
CE,
Strobe
Og
07
O
Os

FEq

BLOCK DIAGRAM

O————+ |

Ao j ]

ADDRESS | BUFFER/| |
LINES : pecooer] | 512 X 8 OR 256 X 8 MATRIX

|

A70—L— |
T ) | HERRREN

(18)
STROBE O

5. 120
cE
! 24 Laten B2
CE,
9)

FEq = (13), FEp = (11)

I 8-BIT OUTPUT LATCH

Py

ERRER

8 TRI-STATE DRIVERS

01 0z

Ve = (24), GND = (12), () = Denotes Pin Number

lm l(s) l(s) poi(u)lnsiusylnn

03 04 O Og O7 Og
OUTPUT LINES




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

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Vo Off-State Output Voltage +5.5 Vdc
Ta Operating Temperature Range 0° to +75° °c
Tsg Storage Temperature Range -65° to +150° °c
ELECTRICAL CHARACTERISTICS 0°C <Tp <X+75°C, 4.75V <V <5.25
PARAMETER TEST CONDITIONS LTS UNIT
MIN TYP? | MAX
L 0" Input Current VN = 0.45V -100 MA
i 1" Input Current Vin = 5.5V 25 UA
ViL “0" Level Input Voltage 85 \Y)
ViH ““1"" Level Input Voltage 2.0 \)
Vic Input Clamp Voltage iy =-18 mA -0.8 -1.2 Y,
VoL  “0” Output Voltage louT = 9.6 MA 0.5 Y%
VoH 1" QOutput Voltage CEq ="0",CEo ="1", 27 3.3 \Y
lout =-2mA, “1” STORED
looFF) HI-Z State Output Current CE; ="1" or CE2 = 0, Vouyt = 5.5V 40 UA
CE;1 ="1"0orCEp =0, VoyT = 0.5V -40 MA
Cin Input Capacitance Vee =5.0V, Viy = 2.0V pF
Cout Output Capacitance VLC =5.0V, VouT = 2.0V pF
CE;="1"0orCE; =0
lcc Ve Supply Current 135 185 mA
los Output Short Circuit Current VouT = 0V (Note 3) -20 -70 mA
SWITCHING CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V¢¢ <5.25V
PARAMETER TEST CONDITIONS LIMITS UNIT
MIN TYP? | MAX
Taa Address Access Time LATCHED or TRANSPARENT READ 35 60 ns
Tce Chip Enable Access Time Rq =270€2 Ry = 60082, C|_ = 30pF 20 40 ns
Tcp  Chip Disable Time (Note 4) 20 40 ns
TapH Address Hold Time 0 -10 ns
Tcpn Chip Enable Hold Time 10 0 ns
Tsw Strobe Pulse Width LATCHED READ ONLY 30 20 ns
TsL Strobe Latch Time Ry = 27082, R, = 600S2, C = 30pF 60 35 ns
ToL  Strobe Delatch Time (Note 5) 30 ns
Tcps  Chip Enable Set-up Time 40 ns

NOTES:

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

2. Typical values are at Voc = +5.0V and Tp = +25°C.

3. No more than one output should be grounded at the same time and strobe should be disabled. Strobe is in ''1’’ state.

4. If the strobe is high, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will appear
T A nanoseconds after the address has changed and Tcg nanoseconds after the output circuit is enabled. Tcp is the time required to disable the
output and switch it to an “‘off’’ or high impedance state after it has been enabled.

5. In Latched Read Mode data from any selected address will be held on the output when strobe is lowered. Only when strobe is raised will new
location data be transferred and chip enable conditions be stored. The new data will appear on the outputs if the chip enable conditions enable
the outputs.
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

MEMORY TIMING

TRANSPARENT READ?
(Output Latches Not Used)

, ’r +3.0v
STROBE 7/
e o o o - - ——— - - - ——— ov
v—e ’:5; ————————————————————————— +3.0v
..... 7 ov
&,
+3.0V
CHIP ENABLE 1 5\%’ 1.5
CE.
2 Teg—e
0,...0g

LATCHED READS
(Output Latches Used)

pmm—mmme e - +3.0V
Ag: - An *st £15v
- ——— e o e o - ov

ce, Teos JaoH \aov
CHIP ENABLE] 1.5V .
o2 Tsw—si
STROBE 1.5V
Tsu
0;...0g oy
T &,

AC TEST LOAD AND WAVEFORMS

7 4
Y SELECT

AAA
VWA

INPUT PULSES
Vee
) v ALL INPUT PULSES
INPUT ‘ Ay cc Vee 430V m e

| N_90%

|

: 0, - Ry 10%

ov
GENERATOR 1 ! '

| | Sns ~——{5ns

| |
- A, Ogt—

s Rz C +3.0v
<«—]sm I ’ 0%
- EE, = -
L =2 4w (INCLUDES JIG & 0%
T SCOPE CAPACITANCE) oV~
= Sns
VCCC*
FEZ BUFFER Q) OUTPUT
CE.
2! C'E‘
VREF

AEERA 3

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

RECOMMENDED PROGRAMMING
PROCEDURE

The 82S114/115 are shipped with all bits at logical “0"

(low). To write logical ““1", proceed as follows:
SET-UP
a. Apply GND to pin 12.

. Terminate all device outputs with a 10KS2 resistor to

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

. Set Strobe to logic ‘1" level.

PROGRAM-VERIFY SEQUENCE

Step 1 Raise Vcc to Vecp, and address the word to be
programmed by applying TTL “1” and “0" logic
levels to the device address inputs.

Step 2 After 10us delay, apply to FE1 (pin 13) a voltage

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

TYPICAL PROGRAMMING SEQUENCE

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

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

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

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

To verify programming, after 10us delay, return
FE1 to OV. Raise VcC to VccH = +5.5 + .2V.
The programmed output should remain in the ‘1"
state. Again, lower Vcc to VoL = +4.5 .2V,
and verify that the programmed output remains
in the 1"’ state.

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

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

1" %%//

Bg
VOLTAGE

ADD AFIRST % ALasT
g Z I - B DR I
Tpg - (PROGRAM) | ] 10.0 SEC MAX 7.0 SEC MIN
T _
Veer r-1 ! Tpg — (PAUSE)
Veep — Ly g P i ,..l .................. r-l_ ......
1
v —VeeL L—d
cc <—o| VERIFY*
oV ——i
oY i._ .
+5.0V [======- - -
FE, | ’ I
[V — g i g 4 L e —— — e ——————— d
—’1'1)-— —-—} L) o)
—’{tDL— O fe— _.i‘D‘—
+17.0V — - — — —— -—- ———
90% r 1' I
By- 1 B
OUTPUT N T R By
Il

ov

+5.0V
E

FE2 !
OV eeeeeeeeed e e e e e -

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW V,

LIMITS SPECIFIED IN THE DC CHARACTERISTICS.

c MARGINS IS OPTIONAL.
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTES AT THE OPERATING V¢

_.‘D’._
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX

Power Supply Voltage

Veep! To Program lccp = 200 £ 25 mA 4.75 5.0 5.25 \
(Transient or steady state)

VceH Upper Verify Limit 5.3 5.5 5.7 Vv

VceL Lower Verify Limit 4.3 45 4.7 \%

V2 Verify Threshold 0.9 1.0 1.1 Y

lcep Programming Supply Current Veep = 45.0 £.25V 175 200 225 mA

Input Voltage
ViL Low Level Input Voltage 0 04 0.8 Y
Viu High Level Input Voltage 24 5.5 \%

Input Current (FE1 & FE2 Only)
he Low Level Input Current VL =+0.45V -100 MA
liH High Level Input Current Viy =+5.5V 10 mA

Input Current (Except FE1 & FE2)

I Low Level Input Current VL =+0.45V -100 MA
hH High Level Input Current Vg = +5.5V 25 MA
Vou-r2 Output Programming Voltage louT =200 £ 20 mA 16.0 17.0 18.0 \Y
(Transient or steady state)
louT Output Programming Current Vour =+17 1V 180 200 220 mA
Tr Output Pulse Rise Time 10 50 Ms
tp FE5 Programming Pulse Width 1 1.5 ms
tp Pulse Sequence Delay 10 us
Ter Programming Time Vce = Veep 10 sec
Tps Programming Pause Vcee = 0V 7 sec
T 4
PR .
———— Programming Duty Cycle 60 %
Tpr+Tps
NOTES:

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

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

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

4. Continuous fusing for an unlimited time is also allowed, provided that a 60% duty cycle is maintained. This may be accomplished by following
each Program-Verify cycle with a Rest period (Vcc = 0V) of 3 mS.
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 82S114, 82S115

828114/115 MANUAL PROGRAMMER
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SinohEs

256-BIT BIPOLAR RAM (256x1 RAM)
(825116 TRI- STATE) (825117 OPEN COLLECTOR)

825116

FEBRUARY 1975

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 82S116 and 82S117 are Schottky clamped TTL,
read/write memory arrays organized as 256 words of one
bit each. They feature either open collector or tri-state
output options for optimization of word expansion in
bussed organizations. Memory expansion is further enhanced
by full on-chip address decoding, 3 chip enable inputs and
PNP input transistors which reduce input loading to 25uA
for a ‘1" level, and — 100uA for a /0"’ level.

During WRITE operation, the logical state of the output
of both devices follows the complement of the data input
being written. This feature allows faster execution of
WRITE-READ cycles, enhancing the performance of systems
utilizing indirect addressing modes, and/or requiring imme-
diate verification following a WRITE cycle.

Both devices have fast read access and write cycle times, and
thus are ideally suited in high-speed memory applications
such as ‘“Cache’’, buffers, scratch pads, writable control
stores, etc.

Both 82S116 and 82S117 devices are available in the
commercial temperature range. For the commercial tem-
perature range, (0°C to +75°C) specify N82S116/117, B or F.

FEATURES

ORGANIZATION — 256 X 1

ADDRESS ACCESS TIME — 40ns, MAXIMUM
WRITE CYCLE TIME — 25ns, MAXIMUM
POWER DISSIPATION — 1.5mW/BIT.TYPICAL
INPUT LOADING — (-100uA) MAXIMUM

OUTPUT FOLLOWS COMPLEMENT OF DATA INPUT
DURING WRITE

ON-CHIP ADDRESS DECODING

OUTPUT OPTION:
TRI-STATE — 82S116
OPEN COLLECTOR — 825117

® 16 PIN CERAMIC DIP

APPLICATIONS

BUFFER MEMORY
WRITABLE CONTROL STORE
MEMORY MAPPING

PUSH DOWN STACK
SCRATCH PAD
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PIN CONFIGURATION

828117

B, F PACKAGE*
/
A1E w[Vee
AOE 15 Ay
C_E1E 14| Az
CEp[4] BN
EE:;E 12| WE
60E " Ay
A4E 10| Ag
ano 3] 9] As
*B — Plastic
C — Cerdip
TRUTH TABLE
Dout
MODE | CE*| WE | DIn
82S116 828117
READ 0 1 X STORED | STORED
DATA DATA
WRITE“0"| O 0 0 1 1
WRITE 1" 0 1 0 0
DISABLED X X High-Z 1

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

X = Don’t care.

BLOCK DIAGRAM

WRITE AMPLIFIERS
[ - 16
1
]
Aoo—- An, ]
(2) a '
A OGT Aoe 116 |1
RESS N
A2 O—st %” R 16X 16
Az (15) | BUFFER DECODER] | MATRIX
3958 -
1
pbnd
16
40
A5 Oe] ADD-
A (9) RESS
6 Orror] BUFFER
7¥0n

DI | DATA

INPUT ot

l—0
D1 |BUFFER| (13)

(12)

OUTPUT 56
BuFFER[ (O 20




SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) = 82S116, 825117

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vcc Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Vout High Level Output Voltage (825117) +5.5 Vdc
Vo  Off-State Output Voltage (82S5116) +5.5 Vdc
Ta Operating Temperature Range 0° to +75° °c
Tsig  Storage Temperature Range -65° to +150° °c
ELECTRICAL CHARACTERISTICS 0°C<T, <75°C, 4.75V < Ve <5.25V
LIMITS
PARAMETER TEST CONDITIONS > UNIT NOTES
MIN | TYP®| MAX
ViH High-Level Input Voltage Vce =5.25V 2.0 \Y)
ViL Low-Level Input Voltage Vee =4.75V 0.85 \% 1
Vic Input Clamp Voltage Vee =4.75V, I|Iny =-12 mA -1.0 | -156 \% 1,8
VoH High-Level Output Voltage Vee =475V, gy =-3.2mA | 2.6 \%) 1,6
(82S116)
VoL Low-Level Output Voltage Vee =475V, lgL = 16 mA 0.35 | 0.45 \% 1,7
loLk  Output Leakage Current VouyTt = 5.5V 1 40 MA 5
(825117)
lo(oeF) HI-Z State Output Current VouyTt = 5.5V 1 40 MA 5
(82S116) VouT = 0.45V -1 -40 MA 5
I High-Level Input Current Vce =5.25V, Viy = 5.5V 1 25 MA 8
e Low-Level Input Current Vce =5.25V, Viy = 0.45V -10 | -100 MA 8
los Short-Circuit Output Current Ve =5.25V, Vg =0V -20 -70 mA 3
(82S116)
lce Ve Supply Current Vce =5.25V 80 115 mA 4
(825116)
Ve Supply Current Vce =5.25V 80 115 mA 4
(825117)
C Input Capacitance Vin = 2.0V pF
IN p p IN VCC = 5.0V
Cout Output Capacitance VouT = 2.0V pF
NOTES:

All typical values are at Vo = 5V, Ta = +25°C.

Measured with V|4 applied to CE1, CE2 and CE3.

PNOOAON

Test each input one at the time.

All voltage values are with respect to network ground terminal.

Duration of the short-circuit should not exceed one second.
Icc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.

Measured with a logic ‘“0’* stored and V| _applied to CEq, CE, and CEg3.
Measured with a logic **1"" stored. Output sink current is supplied through a reSistor to Vgg.
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) = 825116,

825117

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

LIMITS
PARAMETER TEST CONDITIONS N UNIT NOTE
MIN | TYP MAX
Propagation Delays
Taa Address Access Time 30 40 ns
Tce Chip Enable Access Time Rq = 2700 15 25 ns
Tco Chip Enable Output Disable Time R, = 600S2 15 25 ns
Two  Write Enable to Output Disable Time Cp = 30pF 30 40 ns
Write Set-up Times
Twsa Address to Write Enable 0 -5 ns
Twsp Data In to Write Enable 25 15 ns
Twsc CE to Write Enable 0 -5 ns
Write Hold Times
TwHa Address to Write Enable -5 ns
Twhp Dataln to Write Enable -5 ns
TwHC CE to Write Enable -5 ns
Twe Write Enable Pulse Width 25 15 ns 2
AC TEST LOAD
LOADING CONDITION INPUT PULSES
Veo
%IK r
PULSE \,_._ L ———
GENERATOR
% ] i TS
+6.0V U3 —AA v 90%
O_M_A L - A:o 1 A2 Ay cc
10%
\ —1As vee ov
1 Ae Sns Sns
% s
= 1 10%
Oo
GENERATOR _-o\c - out %0%
i Ry CL 53|
(CAPACITANCE INCLUDING
= 0. SCOPE AND JIG)
GENERATOR »—-o\ Tz =
i GND

AND OUTPUT.

MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS

NOTES:
1. Typical values are at Voc = +5.0V, and T = +25°C.
2. Minimum required to guarantee a WRITE into the slowest bit.
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) = 825116, 825117

SWITCHING PARAMETERS MEASUREMENT INFORMATION

Tce

Teo

Twsc

TwHD

READ CYCLE
ADDRESS ACCESS TIME

+3

ADDRESS >€5v
ov

0" STORED Vo
Do 1.5V
“1” STORED VoL
le—— Tan
CHIP ENABLE/DISABLE TIMES
3v
1.5V ﬂ(msv

CHIP ENABLE

ov
Tee 1- Teo
—_— e e e - = - Vo
Do
15V 15V
VoL
WRITE CYCLE

+3

ADDRESS ><1.5v 15V
ov

| Twsp TWHA

CHIP ENABLE 1.5v 1.5V

ov
Twsa Twp TwHe —’l

WRITE ENABLE

MEMORY TIMING DEFINITIONS

Delay between beginning of CHIP ENABLE low Twp Width of WRITE ENABLE pulse.

(with ADDBESS valid) and when DATA OUTPUT Twsa Required delay between beginning of valid ADD-
becomes valid. RESS and beginning of WRITE ENABLE pulse.
Delay between when CHIP ENABLE becomes high
and DATA OUTPUT is in off state.

Delay between beginning of valid ADDRESS (with

Twsp Required delay between beginning of valid DATA
INPUT and end of WRITE ENABLE pulse.

Twp Delay between beginning of WRITE ENABLE pulse

CHIP ENABLE low) and when DATA OUTPUT and when DATA OUTPUT reflects complement of
becomes valid. DATA INPUT.

Required delay between beginning of valid CHIP  T,,,,~  Required delay between end of WRITE ENABLE
ENABLE and beginning of WRITE ENABLE pulse. pulse and end of CHIP ENABLE.

Required delay between end of WRITE ENABLE TwHa Required delay between end of WRITE ENABLE
pulse and end of valid INPUT DATA. pulse and end of valid ADDRESS.
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Sinotics

PROGRAMMABLE ROM (256x4 PROM)

1024-BIT BIPOLAR | 89G196

DESCRIPTION

The 825126 (Open Collector Outputs) and the 825129
(Tri-State Outputs) are Bipolar 1024-Bit Read Only Mem-
ories, organized as 256 words by 4 bits per word. They
are Field-Programmable, which means that custom patterns
are immediately available by following the fusing procedure
given in this data sheet. The standard 82S126 and 825129
devices are supplied with all outputs at logical ““0”. Outputs
are programmed to a logic ‘1" level at any specified
address by fusing a Ni-Cr link matrix.

The 82S126 and 82S129 are fully TTL compatible, and
include on-chip decoding and two chip enable inputs for
ease of memory expansion. They feature either Open
Collector or Tri-State outputs for optimization of word
expansion in bussed organizations.

Both 82S126 and 82S129 devices are available in the
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify
N82S126/129, B or F. For the military temperature range
(-55°C to +125°C) specify $825126/129, F only.

FEATURES
® ORGANIZATION — 256 X 4
® ADDRESS ACCESS TIME:

$825126/129 — 70ns, MAXIMUM
N825126/129 — 50ns, MAXIMUM

® POWER DISSIPATION — 0.5mW/BIT TYPICAL

® INPUT LOADING:
$825126/129 — (-150uA) MAXIMUM
N82S126/129 — (-100uA) MAXIMUM

® TWO CHIP ENABLE INPUTS
® ON-CHIP ADDRESS DECODING

® OUTPUT OPTION:
OPEN COLLECTOR — 825126
TRI-STATE — 828129

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

APPLICATIONS

PROTOTYPING/VOLUME PRODUCTION
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING
HARDWIRED ALGORITHMS
CONTROL STORE
RANDOM LOGIC
CODE CONVERSION
62
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PIN CONFIGURATION

B, F PACKAGE*
Ag E ~ 16| Vee
As[2] 5] Ay
Aq[3] 1] €,
A3 E 3] CE1
Ao [£] 2] o
Aq[e] il ReP
Az [7] 10] 03
Ground 3] 9] 04
[

BLOCK DIAGRAM

‘NI-Cr FUSE ARRAY

() 1:8
A B MUX
PPN ] 3 |
° e Aa ! e
“|°—-m F—1 | T2y
Ay Ot | 18
2 ! MUX a
Ay O-2 1 i T
A, O3 | ADDRESS | | 1.320€f | 32 x 32 outpuT f—1—0:
A4°(2,' BUFFER | | CODER | | MATRIX BUFFER |- 1)
s | -
o | 1:8
A |
ROCE) : | mox (9
7 L -
4
A7 }
-

1:8
—_— @21 MUX
Ao] -4
Ay ;
3] Joa
A, (14)

CE, CEp




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

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage +7 Vdc
ViN Input Voltage +56.56 Vdc
VoH High Level Output Voltage (825126) +5.5 Vdc
Vo Off-State Output Voltage (825129) +6.5 Vdc
Ta Operating Temperature Range
(N825126/129) 0° to +75° °c
(S825126/129) -55° to +125° °c
Tag  Storage Temperature Range -65° to +150° °c
$825126/5825129 -55°C <Tp <+125°C, 4.5V <V <5.5V
ELECTRICAL CHARACTERISTICS N82S126/N82S129 0°C <Tp <+75°C, 4.75V <V¢ <5.25V
. $825126/129 N82S126/129
PARAMETER TEST CONDITIONS 2 UNIT
MIN | TYP?| MAX [ MIN | TYP? | MAX
VoL 0" Output Voltage louTt = 16mA 0.5 0.5 \Y
loLk Output Leakage Current CEq or CE, = "1", 60 40 | uA
(825126) Vourt = 5.5V
lo(orFF) Hi-Z State Output Current CE4 or CEp ="1", 60 40 | A
(82S129) VouT = 5.5V
CEq orCEp = 117, -60 -40 MA
VOUT = 0.5V
Vou 1" Output Voltage CE, =CE,="0", 2.4 2.4 v
(825129) lout =-2.0mA,
1" STORED
Cin Input Capacitance Vin = 2.0V, Vcc =5.0V 5 5 pF
Cout Output Capacitance VouT = 2.0V, Vcc = 5.0V pF
I “0” Input Current Vin = 0.45V -150 -100 HA
hH 1" Input Current Vin = 5.5V 50 40 MA
Vi 0" Level Input Voltage .80 .85 \
ViH 1" Level Input Voltage 2.0 2.0 \%
lcc Vcc Supply Current 105 125 105 120 mA
Vic Input Clamp Voltage hin =-18mA -08 | -1.2 -08 | -1.2 v
los Output Short Circuit Current | VouT =0V -15 -85 | -20 -70 mA
(825129)
$82S126/129 -55°C <Ta <+125°C, 4.5V <V <5.5V
SWITCHING CHARACTERISTICS N82S126/129 0°C <Tp <+75°C, 4.75V <V¢ <5.25V
$82S126/129 N82S126/129
PARAMETER TEST CONDITIONS 2 > UNIT
MIN | TYP MAX MIN | TYP MAX
Propagation Delay
Taa Address to Output CL = 30pF 35 70 35 50 ns
Tcp Chip Disable to Output R = 27082 15 35 15 20 ns
Tce Chip Enable to Qutput R2 = 6002 15 35 15 20 ns

NOTES: ‘
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vo = 5.0V, T = +25°C.
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 825126, 825129

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

PARAMETER TEST CONDITIONS LIMITS UNIT
MIN TYP MAX
Power Supply Voltage
Veep! To Program Iccp = 350 £ 50mA 8.5 8.75 9.0 %
(Transient or steady state)
VceH Upper Verify Limit 5.3 5.5 5.7 \%
Veeu Lower Verify Limit 43 45 4.7 \Y
Vg3 Verify Threshold 0.9 1.0 1.1 v
lcep Programming Supply Current Veep =+8.75 £.25V 300 350 400 mA
Input Voltage
ViH Logical 1" 2.4 55 \
ViL Logical 0" 0 0.4 0.8 \
Input Current
L1 Logical 1" Viy =+5.5V 50 MA
' Logical “0” VL =+0.4V -500 MA
Vout?  Output Programming Voltage louT = 200 £ 20mA 16.0 17.0 18.0 Vv
(Transient or steady state)

louT Output Programming Current Vout =+17 £ 1V 180 200 220 mA
TR Output Pulse Rise Time 10 50 Us
tp CE Programming Pulse Width 1 2 ms
tp Pulse Sequence Delay 10 Ms
Tpr Programming Time Vce = Veer 2.5 sec
Tps Programming Pause Vee =0V 5 sec

Ter? 33 %
—————— Programming Duty Cycle
TertTps

PROGRAMMING PROCEDURE

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

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

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

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

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

NOTES:

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

2.
current source clamped at the specified voltage limit.

3.
parator circuit to verify a suécessful fusing attempt.

4.

6. To verify programming, after 10us delay, lower Vcc to

VceH = +5.5 £ .2V, and apply a logic “0" level to both
CE inputs. The programmed output should remain in
the 1"’ state. Again, lower Vcc to VocL =+4.5 1.2V,
and verify that the programmed output remains in the
1" state.

. Raise Vcc to Vegep = 8.75 £ .25V, and repeat steps

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

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

all other address locations.

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

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

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

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



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

AC TEST FIGURE AND WAVEFORM

Vee
T +3.0V
A ADDRESS <.5v
O—= Ao
o—{ Ay Vee ov
O—=| A2 J— +3.0v
O—={ A3 O1}— R = .
A o 1 TEy 5 1.5v 15V
O—l A4 -
or 2 1 N/ ov
O—={As O3 t—
" Tog ——] Tco—
O—={ 46 Ogq — C_ (INCLUDES SCOPE & 5 LV
A R, JIG CAPACITANCE) \ /_ oH
O—={A;
&, 01~04 \1.5v 7 1.5v
_ = = T - —V
O—={ CE, - - AA oL
GND
_L ALL INPUTS: t, = t; = 5 ns (10% to 90%)

TYPICAL FUSING PATH

Vee O—

—O OuTPUT

|
|
|
|
|
I
I
|
|
|
|
|

A

OUTPUT BUFFER
L 4

|
S d
3
v - _OuTPuT BUFFER.
REF
1.
o DISABLE
3 %
Y-SELECT <¥
s
d
3 - 1

J i g

AA
VWA —-

A

AR

X-SELECT

CEO

]

TYPICAL PROGRAMMING SEQUENCE

M EEEEsssass—————_—_ .- -——-

ADD / AFIRST ALAST

R | e PO S

Tpg — (PROGRAM) 5.0 SEC MIN
25SEC | |MAX Tps — (PAUSE)
VEEP mm = e e ST R R LE T SN
V, —
ccH
Vee v
—Vee
OV e le—tp (VERIFY)*
—»tple— —w{tp|e—
+17.0V ~= == 4~ -
90%
By
OUTPUT TR=10us BN~ 1 By By By
VOLTAGE MIN
ov T10% T . - -
t, F'D —tp —= tp i& '
g ey p— | e e o oy peeeee——— g o o
g

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW Vo MARGINS IS OPTIONAL.
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTEE AT THE OPERATING V¢
LIMITS SPECIFIED IN THE DC CHARACTERISTICS.
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 825126, 825129

MANUAL PROGRAMMER

Vee

< 0.33uF

10K U 10K
1 14 ﬂ 16 {I 16
o <) {2 1 ] "
= 033uF ~
—] ] e e I O $o O « | [@—
—] ma) B —{% 7
33uF
s ! E—T i —{=] ] E (5] 1 [+2)
a7,
— 3 G | P N
[m2 o) o T 0 w
L 7421
- 8 9
L 74123 = 74123

.ﬂ
ONE
2
§
g

BRCRONE

CHIP ENABLE

75451

(START)
IN270
SROMF
I l_ _L INA74SA
= Iznopr I“M 18V, W
Vee = =
an
< H L Oo0—
g 250 N N.O é N.C. 1K
: - el —ove
—O o—4 e} j_ [e] LITRONIX
oL2
g——E " w [ L
—O o— =
[ Et i )\ |
825126
1215V —O Oo—9 OR -0 o LITRONIX
———{I Ay 825129 cE h oL2
13004F TO BE L =
50V I Y o—d¢ PRO. = =
L E Ao GRAMMED o, :]12 J) ”
y—o0 3
O o—¢
g afib—— | T g © %
-
=T =T S S "‘
Lo o—t —1°
L ] o] P osl s L—to ° LITRONIX
ADDRESS 4 | oL2
7x SPDT PROGRAML _ . L}
= = 4x DPDT

TIMING SEQUENCE

S .

T l< 5 ;I

JR— g
T, ms

-
TS I<————————-—-—-3ms ——-———>|
ms

T, - -
Ts I<——————‘1A5ms———>L
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Sinotics

TRI-STATE QUAD
BUS TRANSCEIVERS

8T26A

DESCRIPTION

The 8T26A/28 consists of four pairs of Tri-State logic
elements configured as Quad Bus Drivers/Receivers along
with separate buffered receiver enable and driver enable
lines. This single IC Quad Transceiver design distinguishes
the 8T26A/28 from conventional multi-IC implementations.
In addition, the 8T26/28's ultra high speed while driving
heavy bus capacitance (300pF) makes these devices parti-
cularly suitable for memory systems and bidirectional
data buses.

Both the Driver and Receiver gates have Tri-State outputs
and low-current PNP inputs. Tri-State outputs provide the
high switching speeds of totempole TTL circuits while
offering the bus capability of open collector gates. PNP
inputs reduce input loading to 2004A maximum.

FEATURES

8T26A HAS INVERTING OUTPUTS

8T28 HAS NON-INVERTING OUTPUTS
SCHOTTKY-CLAMPED TTL

TRI-STATE OUTPUTS (40mA CURRENT SINK)
LOW CURRENT PNP INPUTS

SCHOTTKY INPUT CLAMP DIODES

HIGH SPEED (20ns WITH 300pF LOAD)

LOGIC DIAGRAM

8T26A — B, F @ 8T28 — B, F
DIGITAL 8T SERIES INTERFACE TTL/MSI

8128

PIN CONFIGURATION

B, F PACKAGE
R/E [1] ~ 6| Vee
RouT [ 2] 15] D/E
DouT E _—14] RouT
IN E E] DouT
RouT E 12| IN
DouT E 1| RouTr
N [7] 0| DouT
anD [ 3] ;l IN

APPLICATIONS

HALF-DUPLEX DATA TRANSMISSION
MEMORY INTERFACE BUFFERS

DATA ROUTING IN BUS ORIENTED SYSTEMS
HIGH CURRENT DRIVERS
MOS/CMOS-TO-TTL INTERFACE

8T26A — INVERTING OUTPUT (TRI-STATE)

1
R/E
2 15
Rout o— D/E
3
Doyt O—4 —

14
O Rout
4
oonO———0——
] 13
+—O Pout
5
Rout o—
12

L ODn
6 1
Doyt O— — —O| RouT
7
Djy o00—m™@™8m ™ ™ —

b— 0D

10
—O Doyt
Vee = (16)
GND = (8)

9 () =DENOTES PIN NUMBERS

8T28 — NON-INVERTING OUTPUT (TRI-STATE)

1
R/E
2
Rout F—

3
Dout O—-‘<——

4
o NnO—————————

5
Rout —
6
Doyt O— ——

7
Djy O—m8M8M8Mm—
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SIGNETICS TRI-STATE QUAD BUS TRANSCEIVERS = 8T26A, 8T28

Commercial:

ELECTRICAL CHARACTERISTICS o

Vce = 5.0V 5%, Ta = 0°C to +70°C

Vce = 5.0V £10%, Ta = -55°C to +125°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN [ TYp | MAX
Driver
he Low Level Input Current Vin = 0.4V -200 MA
he Low Level input Current (Disabled) VN = 0.4V -25 MA
[ High Level Input Current (Dyn, Dg) Vin = Vec MAX 25 MA
VoL Low Level Output Voltage louT = 48mA (Note 8) 0.5 Vv
(Pins 3, 6, 10, 13) .
Vou High Level Output Voltage louTr = 10mA,Vee =Vec MIN | 24 \%
(Pins 3, 6, 10, 13) (Note 7)
los Short Circuit Output Current Vout =0V, Ve = Vee MAX -50 -150 mA
(Pins 3, 6, 10, 13) (Note 12)
Receiver
[ITH Low Level Input Current Vin = 0.4V -200 MA
hH High Level Input Current (Rg) Vin = Vee MAX 25 MA
VoL Low Level Output Voltage lout = 20mA (Note 8) 0.5 \%
Von High Level Output Voltage lout =-100pA, Ve = 5.0V 3.5 \
(Pins 2, 5, 11, 14) lout =-2.0mA (Note 7) 2.4 \Y
los Short Circuit Output Current Vout = 0V, Vee = Vee MAX -30 -75 mA
(Pins 2,5, 11, 14)
Both Driver and Receiver
VL Low Level Input Threshold Voltage 0.85 \
VTy High Level Input Threshold Voltage 2 \
Low Level Output Off Leakage Current Vout = 0.5V -100 MA
High Level Output Off Leakage Current VouTt = 2.4V 100 MA
vV, Input Clamp Voltage Iy = - 12mA -1.0 \
Power/Current Consumption
8T26 Vee = Vee MAX 457/87 mW/mA
8T28 Vee = Ve MAX 578/110 mW/mA
SWITCHING CHARACTERISTICS
8T26A 8728
PARAMETER TEST CONDITIONS MAX MAX UNIT
Propagation Delay
ton  Dour to Rour 14 17
= 30pF, Not
torr Dout to Rout Cu = 30pF. Note 9 14 17 "
ton Dy to DOUT 14 17
= F
tore Din 10 Doyt C_ = 300pF, Note 9 14 17 ns
Data Enable to Data Output
tpz. HighZto O _ 25 28
= F
tprz O to High Z Cu = 300pF, Note 9 20 23 ns
Receiver Enable to Receiver Output
tpzL High Z to (0] 20 23
= 30pF
tpLz O to High Z CL = 30pF, Note 9 15 18 ns
NOTES:
1. AIll voltage measurements are referenced to the ground terminal.
2. All measurements are taken with ground pin tied to zero volts.
3. Positive current flow is defined as into the terminal referenced.
4. Positive NAND Logic definition: “"UP*" Level = *'1”"; "DOWN’’ Level = "'0".
6. Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings.
6. Measurements apply to each output and the associated data input independently.
7. Output source current is supplied through a resistor to ground.
8. Output sink current is supplied through a resistor to Vcc.
9. Refer to AC test circuits.

10. Manufacturer reserves the right to maRe design and process changes and improvements.
11.Vgc = 5.25V.
12. Do not ground more than one output at a time.
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SIGNETICS TRI-STATE QUAD BUS TRANSCEIVERS = 8T26A, 8728

AC TEST CIRCUITS AND WAVEFORMS

T Veg = 5.0V

PROPAGATION DELAY (DgoyT TO ROUT)

A

PouT1 o | 26v
—{ o Doyt 2 }—o | PULSE —?—\—:{—
L | Re DouT 3 o GENERATOR v ' 1.5v | 1.5V
o Oin, Pouts —o0 | | | |
o Oin, Rout1 f—o ] o = ton | = ton [~
R oz | Ao 3 INPUT PULSE:
™ v o t, = t = 5ns (10% to 90%)
foure [—o | 1 freq = 10MHz (50% duty cycle)
) Amplitude = 2.6V
PROPAGATION DELAY (Dyn TO DouT)
26V Vee - 5.0V
T 2.6V ‘——I/—|\_—_-
Doyt 1 p—0 |
Dg Doyt 2 p—o0 o M
Re DouT 3 —0 | : I |
!f o— O, Doyt 4 —0 ° |t |- 4>| ot [+—
PULSE o— O, Rout1 |—o0 3
— <|; o B " INPUT PULSE:
o™ Fouts =0 1 t, = t§ = 5ns (10% to 90%)
fouts —o = freq = 10MHz (50% duty cycle)
_L Amplitude = 2.6V
PROPAGATION DELAY (DATA ENABLE TO DATA OUTPUT)
0 26V TVCC
DOUT1 DN TSOV N |.5|V 1.5v
centRaToR 0 De Pout 2 —0 It — |z ~—>: tpal|-—
— P Dout 3 —0 g 2% :; 70 out | . I
— Oin, Dout 4 b—o0 o ! 10%
— Oin, Rout1 p—0 | 1
o, Rout 2 f—o0 S S M INPUT PULSE:
Lo, RouT 3 —o0 t, = t¢ = 5ns (10% to 90%)
Routa b—o l freq = 5MHz (50% duty cycle)
_L = Amplitude = 2.6V
PROPAGATION DELAY (RECEIVE ENABLE TO RECEIVE OUTPUT)
Tvcc 26V
_ | DE DOUT‘l T5.UV N : 1.5V 1.5V
GENERATOR [0 Re Pout 2 tpiz —| [-— —= ‘ozl —
— Oin, Doyt 3 :E 24k 3 20 | | |
— Oin, Douta ] 1 M
— Cing Rout1 —o0 °
— Oing Rout2 —>0 . 3 R 300t INPUT PULSE:
Rours [—o 1 t, = t¢ = 5ns (10% to 90%)
Routa —o0 l freq = 5MH; (60% duty cycle)
= Amplitude = 2.6V
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SIGNETICS TRI-STATE QUAD BUS TRANSCEIVERS = 8T26A, 8T28

TYPICAL APPLICATIONS

BIDIRECTIONAL DATA BUS

CONTROL LINES MAY BE TIED TOGETHER, SUCH THAT
LOGICAL "1 TRANSMIT, LOGICAL ‘0" RECEIVE

I
|
|
|
|
;
|
|
|

|
T
|
|
1

I

OTHER 8T26'S
OR BUS-ORIENTED
CIRCUITS

LOGICAL “0” = ACTIVE LOGICAL “1" = ACTIVE
LOGICAL “1” = Hl-z LOGICAL “0" = Hi-z

BLOCK DIAGRAM

BIDIRECTIONAL MOS - CMOS TO TTL INTERFACE

C-MOS LOGIC
OR MOS
MICROPROCESSCR

BIDIRECTIONAL
MOS BUS

1/4
8T26

@—— TTL BUSIN

——= TTL BUSOUT

I

CONTROL

70




Sinotics

8-BIT BIDIRECTIONAL1/0 PORT

ADVANCE INFORMATION

JESCRIPTION

he 8T 31 8-bit Bidirectional 1/0O Port is designed to function
1isageneral purpose I/O interface element in minicomputers,
nicrocomputers and other bus oriented digital systems. It
:onsists of 8 clocked latches with two sets of bidirectional
nputs/outputs, Bus A (BAp—BA7) and Bus B (Bgo—Bg7).
zach Bus has a write control line and a read control line.
lhe two buses operate independently except for the case
vhere the user is attempting to write data in from each bus
simultaneously. In that case, the data on Bus A will be
vritten into the latches while Bus B will be forced into a
1igh impedance state. Data written into one Bus will appear
nverted at the other Bus.

A master enable (ME) is provided that enables or disables
3us B regardless of the state of the other inputs.

A unique feature of the 8T31 is its ability to start up in a
sredetermined state. If the clock is maintained at a voltage
ess than .8V until the power supply reaches 3.5V, Bus A
vill always be all logic 1 levels, while Bus B will be all
ogic O levels.

FEATURES

® LOWINPUT CURRENT—500uA AT VN=.55V, 100uA
AT V|N=5.5V FOR EASY BUS INTERFACE AND MOS
INTERFACE

COMPLETE BIDIRECTIONAL CAPABILITY

MASTER ENABLE FOR PORT SELECTION (BUS B
ONLY)

BUS A OVERRIDES IF BOTH BUSES ARE IN WRITE
MODE SIMULTANEOUSLY

HIGH FANOUT—-IgL=20mA MIN, AT VoL =.565V
10 SCHOTTKY LOADS, 12 STANDARD TTL LOADS,
50 LOW POWER SCHOTTKY LOADS

HIGH CAPACITIVE DRIVE CAPACITY-IgH=-3.2mA
AT VoH=2.4V

STARTS UP IN A KNOWN STATE (ALL LOGIC 1
LEVELS ON BUS A, ALL LOGIC 0 LEVELS ON BUS
B) WHEN CLOCK IS HELD BELOW .8V UNTIL V¢
REACHES 3.5V

8T31—N, F
DIGITAL 8T SERIES INTERFACE TTL/MSI

PIN CONFIGURATION

8131

N, F PACKAGE
\_/
Ba7 E 24| Vce
Bag | 2 23| Bgy
Bas |3 EI Bge
Bag |4 21| Bps
Ba3 |5 20| Bgg
Ba2 |6 19| B3
Ba1 |7 18| B2
Bao E 7| Be1
Rea [9] 6| Bo
Wga [10] [15] Wag
rA_E- 1 14 m
GND |12 13| CLK
CONTROL FUNCTION TABLES
BUS A
RBA WBA CLK BUS A
X 0 1 WRITE (INPUT)
0 1 X READ (OUTPUT)
1 1 X HI-Z
BUS B
RBe WBg WA CLK ME BUSB
X X X X 1 HI-Z
1 0 X X 0 HI-Z
X 1 0 X 0 HI-Z
0 0 X X 0 READ (OUTPUT)
X 1 1 1 0 WRITE (INPUT)
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SIGNETICS 8-BIT BIDIRECTIONAL 1I/O PORT = 8T31

SCHEMATIC

Rga

Wea ctk Wes R ME

|

NOTE: CIRCUIT INSIDE DOTTED LINE IS FOR ONE BIT ONLY.
*LOW VOLTAGE CONTROL CIRCUIT

[ *Lvce
- (INTERNALLY GENERATED)

ELECTRICAL CHARACTERISTICS 0°C =T, =70°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
VoH High Level Output Voltage lout =-3.2mA, Ve = 4.75V 2.4 \Y,
VoL Low Level Output Voltage louT =20mA, Ve = 4.75V 0.55 \Y
V| Input Clamp Voltage Iin =-5mA, Ve = 4.75V -1 Vv
(I High Level Input Current VN =5.5V, Ve =5.25V 100 MA
' Low Level Input Current Vin = 0.55V, Ve =5.25V -500 MA
ViH High Level Input Voltage 2 5.5 \%
ViL Low Level Input Voltage -1 0.8 Y
los Output Short Circuit Current VouT =0V, Ve =5.25V -20 -200 mA
loyg  Bus B High Level Output Current Vout = 2.0V, Ve =4.75V -10 mA
lce Supply Current Vce =5.25V 150 mA
Cin Input Capacitances
Control VinN =0V 6 pF
Data VinN =0V 12 pF
VIN =3V 9 pF
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SWITCHING CHARACTERISTICS

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX

tzL CL = 300pF 27 45 ns
tzH C_ = 300pF 29 50 ns
t CL = 30pF 17 30 ns
zL Plopagation Delay From Read - _

tzH (Rgg), Write (Wgg) and Master Cp = 30pF 14 25 ns
Lz Enable (Mg) to Bus B Cp = 30pF 13 20 ns
thz CL = 30pF 17 30 ns
1 0 -10 ns
SETUP Bus A Data Setup and Hold

tHOLD1 Times 10 4 ns
tHoLDO 25 16 ns
tSETUP  Bus A Write Setup and Hold 30 20 ns
tHOLD Times 0 -30 ns
t * ns
SETUP  Bys B Data Setup and Hold

thop  Times 0 ns

*The Bus B Data Setup Time is equal to the clock pulse width.
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SIGNETICS PACKAGES

. . (Inches)
Signetics symbol denotes Lead No. 1.

E] Lead spacing shall be measured within this zone.

B PACKAGE
NO,!
wTu_m
C & \(4 45
.18 _
6]
¥
1.73 (.068)
145 (057)
4
0.38 (.015) -
0.25 (010
- 953 (.375) -
826 (:325)
NOTES:
1. Lead Material: Alloy 42 or equivalent. 6. Body dimensions do not include molding flash.
2. Body Material: Plastic. 7. Thermal Resistance: ©® Ja = .16°C/mW, © Jc =
(e}
Tolerances non cumulative. -08°C/mW.
Signetics symbol denotes Lead No. 1. 8. ﬁdl :m)\ensions shown in parentheses are English.
nches
E}Lead spacing shall be measured within this zone.
FJ PACKAGE
EE/LEADNOAI
7.11 (.280) MAX.
.94 _(.785) 02 (4
::,!8_(.755) _t% :.6%; %%-{j’—,;i:
wh |
368 (145)
2.29 (.090)
A H
[ 1 s t
| l 3.8 (125) 036 (014)
020 (.008)
178 O70IMAX. -~ H<— - ! ' ‘
10.03 (..
[ 57" (3]
_se g 27 L 127 (050)
.38 (.015) .29 (.090) 0.38 (.015)
NOTES:
1. Lead material: Alloy42or equivalent, tin plated. 6. Thermal resistance: © Ja = .090°C/mW, © Jc =
2. Body material: Ceramic with glass seal. -025°C/mW.
E Tolerances non cumulative. 7. All dimensions shown in parentheses are English.

74




SIGNETICS PACKAGES

FN PACKAGE
NN ANANAININ AN AN AN AN AN

N Y NN NN NS

32.77 (1.290)

I" 31.37 (1.235)

(]

!

U

; l l ' 0.58 (.023) | & 1 2.54 {.100)
; If 0.38 (015) - — 152 (:060)

9 {.110)
1.93 (.076) MAX

2.7
[ 229 (090)
NOTES:

Lead material: Alloy 42 or equivalent, tin plated.
Body material: Ceramic with glass seal.

Tolerances non cumulative.

Signetics symbol denotes Lead No. 1.

Lead spacing shall be measured within this zone.

[o)[2][e] »

i 2.54 (.100)
Y X
o f
giﬁ (.143) 0.36 (.014)
3.05 {.120) 0.20 (.008)

LEAD NO. 1
14.22 (.560)
MAX.
1.40 (.085) 1548 (610) )
051 (.020) 14.99 (590) -
5.08 (.200) l

l 17.52 (.690) ]
I 16.25 (.640) 1

6. Thermal resistance: © Ja = .050°C/mW, © Jc =
.012°C/mW.

7. All dimensions shown in parentheses are English.
(Inches)

IJ PACKAGE N
—reeee L T
7.87 (310)
( 11 (280)
— e —— e [
| 50 (700 A
80 (.740) 76 (:030)
. 1
165 (.065) | 1194 (470) - =
.51 (.020) r 10,67 (.420) et
O3]
031 (012)
381 (.150) le 031 (012)
378 (1281 ™ 0.20 (.008)
i
053 (.021) 279 (.110) 813 (.320)
0.38 (015) 2.29 (.090) 737 (290)
152 (.060)
114 (045)
NOTES:

1. Lead material: Kovar or equivalent, gold plated.
2. Body material: Ceramic with Kovar or equivalent.

3. Lid material: Kovar or equivalent, gold plated, alloy
seal.

Tolerances non cumulative.

Signetics symbol denotes Lead No. 1.

RER

Lead spacing shall be measured within this zone.

7. Thermal resistance: © Ja = .080°C/mW, © Jc =
.020°C/mW.

8. All dimensions shown in parentheses are English.
(Inches)
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INB PACKAGE

/~ LEAD NO. 1 [5]

15.49 (.610)
14.73 (.580)

1. Lead material: Kovar or equivalent, gold plated.
2. Body material: Ceramic with Kovar or equivalent.

3. Lid material: Kovar or equivalent, gold plated, alloy

31.24 (1.230) -
U 30.23 (1.190) 12.95 (.510)
12.95 (.510) - 12.19 (:480)
12.19 (.480) i
] | M|
|
219
o2 o -8 o e -
0.76 (.030) (.060) L0 o .
025 (1030}
NOTES:

Lead spacing shall be measured within this zone.

Thermal resistance: © Ja = .050°C/mW, O Jc =
015°C/mW.

[=]=]

en f

15.49
14.73

(.610)
(.580)

e maomo |
30.23 (1.190) 1
13.46 (.530) i
i 12,85 (.610)
]

|
0.53 (.021)
: - 152 (060)
.14 (.045)
NOTES:
1. Lead material: Kovar or equivalent, tin plated.
2. Body material: Ceramic with Kovar or equivalent.
3. Lid material: Kovar or equivalent, gold plated, alloy

seal.
Tolerances non cumulative.

Signetics symbol denotes Lead No. 1.

seal. 8. All dimensions shown in parentheses are English.
Tolerances non cumulative. (Inches)
[5] Signetics symbol denotes Lead No. 1.
INC PACKAGE ot

279
- 229 o
{.110)

(.090) @

7. Thermal
.015°C/mW.

resistance:

{.620)

15.74
14.99 (.590) o1

Lead spacing shall be measured within this zone.

.050°C/mW, © Jc =

8. All dimensions shown in parentheses are English.

(Inches)
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10 PACKAGE

[ Leap NO. 1 (5]

15.49 (610)
14.73 (:580)
e R — a1
36.32 (1.430) > 178 (070)
f 35.06 (1.380) ' 076 (:030) 12.95 (510)
v295 1510) I N 1219 (.480) N
1219(430) i
_os (120) [ 1
2.03 (080
031 (.012)
e 231 (012)
020 (:008)
381 “ﬁ’
318 uzs) | !
‘ | {
279 1 H
e 0563 (.021) 229 | 15.74 (.620)
1.65 (065) 152 (050 T 038 (015) (110) @ f 14.98 (590) !
0.76 (.030) 152 > (:090)
4 (025)
NOTES:
1. Lead material: Kovar or equivalent, tin plated. 7. Thermal resistance: © Ja = .050°C/mW, © Jc =
2. Body material: Ceramic with Kovar or equivalent. 010°C/mW.
3. Lid material: Ceramic, glass seal 8. All dimensions shown in parentheses are English.
(Inches)
Tolerances non cumulative.
[E] Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
IW PACKAGE
LEAD NO. 1
{
15.49 49 (GIO)
14.73 (:580)
51.56 (2.030)
=~ 50.20 (1.980)
[ ! l
053 (.ozu_.H_“ 279 15.74 (.620)
1.65 (.065) 038 (:015) 229 14.98 (590)
ik m—-l ! L¥:mg; (1o [4
4 (.090)
NOTES:
1. Lead material: Kovar or equivalent, gold plated. 7. Thermal resistance: © Ja = .050°C/mW, © Jc =
o
2. Body material: Ceramic with Kovar or equivalent. 010°C/mW.
3. Lid material: Kovar or equivalent, gold plated, alloy 8. All dimensions shown in parentheses are English.

seal. (Inches)

Tolerances non cumulative.

Signetics symbol denotes Lead No. 1.

Lead spacing shall be measured within this zone.
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IWA PACKAGE eroror B
mn
15.49 (610)
14.73 (580)
51.56 (2,030
= 5(1’429 :IB&O: = 178 (070) 13.46 (.530)
| 13.46 (.530) . 0.76 {.030) T" 12.95 (510) "
&weo 1
{ ) 205 w20 ® [ 1
I 1 il I 1 2.03 (.080)
] ol 031 (012)
.20 (.008)
381 (.150)
| (.. 318 (125)
053 (.ozn__l L_ 2719 15.74 (.620)
1.65 (.065) 0.38 (015) 229 1498 (
076 (030) 0.38 (.0|5)_-l L—!iz_ (.060) o m 14.98 (.590)
1.14 (.045) (.090)
NOTES:
1. Lead material: Kovar or equivalent, tin plated. 7. Thermal resistance: © Ja = .050°C/mW, © Jc =
o
2. Body material: Ceramic with Kovar or equivalent. 010°C/mw.
3. Lid material: Ceramic, glass seal 8. All dimensions shown in parentheses are English.
’ (Inches)
Tolerances non cumulative.
E] Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
N PACKAGE [iesono.s
ANANANANANANANANANOEANO I
14.10 (.555)
1384 (545)
| 31.88 (1.255) A_l 1.14 (.045) 15.49 (.610)
= 3150 (1.240) 1 ["057 (0200 12,99 (:590)
_ 1.91 (.075)
165 (.065)
.94 (. 8] ;
038 (.015)
0.25 (.01
| 17.15 (675) I
I 15.88 (:625) |
NOTES:
1. Lead Material: Alloy 42 or equivalent. 6. Body dimensions do not include molding flash.
2. Body Material: Plastic 7. Thermal Resistance: © Ja=.12°C/mW, © Jc =
°
@Tolerances non cumulative. 05°C/mW.
Signetics symbol denotes Lead No. 1. 8. All dimensions shown in parentheses are English.
. . (Inches)
@Lead spacing shall be measured within this zone.
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J PACKAGE )
*—-‘ o051 (.020)
LEAD NO. 1 (020) :_‘_“’ :{:%;
® .
5 = —
. )
f 9.14 (.360)10.03 (.395)
864 (340) 9.40 (370)
——— '—L
 —— Foss o
038 (015)
940 (.370) 6.99 (.275) 0.64 (.025)
838 (330) 622 (249 025 (010
24.38 (.960)
f 2388 (.940) 1
__‘ b
4 ! , l‘&
= [
0.15 (.006)
.10 1.004) 076 L0301 102 (.umj ?_yg (.080)
76 (4 051 (.020) 127 (050)
NOTES:

1. Lead material: Alloy 42 or equivalent, tin plated.
2. Body material: Ceramic with glass seal at leads.
3. Lid material: Ceramic, glass seal.
Tolerances non cumulative.

@ Lead spacing shall be measured within this zone.
Signetics symbol or angle cut denotes Lead No. 1.

Recommended minimum offset before lead bend.

Maximum glass climb .010.

9. Thermal resistance: © Ja =.195 °C/mW, © Jc =
.085°C/mW.

10. All dimensions shown in parentheses are English.
(Inches)
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EUROPEAN SALES OFFICES
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