PRODUCT SPECIFICATIONS

LS| Components

Field-Programmable
Read-Only Memories

29000
Series

Description
Raytheon’'s 29000 Series of Field-

~ Programmable Read-Only Memories includes

7N

most of the popular PROM configurations in
both standard and power-switched versions.
The power-switched devices (SPROMs) were
originated by Raytheon to reduce overall
power dissipation in large PROM arrays (Page
30). This technique takes advantage of the non-
volatile nature of PROMs by removing power
when a particular device is not being used in
the system. Unlike previous power-switching
schemes, which employed external transistors
and resistors, the SPROM includes all power-
switching circuitry on the same chip as the
memory. Moreover, the power-switch is
activated by the same Chip Select (CS) input
. that is used to address a standard PROM; thus,
in most cases,
substituted for
system redesign.

SPROMs can be directly
standard devices without

“N\ Al Raytheon 29000 Series PROMs and

SPROMs are manufactured with nichrome
fuses and Low-Power Schottky technology.
The devices are shipped with all bits in the
HIGH (logical ONE) state. To achieve a LOW
state in a given bit position, the nichrome link is
fused open by passing a short, high-current
pulse through the link. All 29000 Series devices
are programmed using the same programming

techniqugw, (See Page 4.)
Single Copy

Handle With Care
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003727
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Features

Low-Power Schottky technology
Highly reliable nichrome fuses
Three-state and open-collector versions

PROM and SPROM versions of most
configurations.

Typical SPROM “OFF” power is 25% of
standard power.

SPROMSs feature guaranteed access times
and full Vcc tolerance under power-
switched conditions.

All devices use same programming
techniques (generic)

All devices available in both commercial (0
to 75°C) and military (-55 to +125°C)
versions.

All devices are industry standard pin-out

All devices available in space saving Flat
Packs.

Applications

Prototyping/Volume Production
Non-Volatile Fixed Instructions
Microprégram Control Storage
Complex-LSI Logic Simulation
Custom Look-up Tables
Security Encoding/Decoding
Error Correction

Code Conversion

Character Generation

on(,
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29000 Series PROMs

—
Ordering Information

Part Numbers
PROMs SPROMs
No. | Configuration | Package 010 +75°C| -55 to +125°C| Page| 0 1o +75°C | -55 to +125°C | Page
of Bits | (Words x Bits) | (No. of Pins] | Output Dip DiP Ref. DIP DIP Ref. —
Note 1.2 Note 1.2 l
1K 256 x 4 16 0C 29660DC 296600M 26 | 29662DC 296620M 27
1S 29661DC 29661DM 26 | 29663DC 29663DM 27
2K 256 x 8 20 0C 29600DC | - 29600DM 12 | 29602DC 29602DM 13
TS 29601DC 29601DM 12 | 29603DC 29603DM 13
2K 512 x 4 16 0C 29610DC 29610DM 14 | 296120C 29612DM 15
TS 29611DC 29611DM 14 | 29613DC 29613DM 15
4K 512 x 8 20 0C 296200C 296200M 16 | 29622DC 29622DM 17
TS 29621DC 29621DM 16 | 29623DC 29623DM 17
24 0C 29624DC 29624DM 18 | 20626DC 29626DM 19
1S 29625DC 29625DM 18 | 29627DC 296270M 19
8K 1024 x 8 24 0cC 29630DC 29630DM 20 | 29632DC 29632DM 21 _
Note 3,4 TS 29631DC 29631DM 20 | 29633DC 29633DM 21 !
24 0c 29634DC 29634DM 22 | 29636DC 29636DM 23
TS 29635DC 29635DM 22 | 29637DC 29637DM 23 _
8K 2048 x 4 18 0C 296500C 29650DM 24 | 20652DC 29652DM 25
Note 3 TS 29651DC 29651DM 24 | 29653DC 29653DM 25
16K 2048 x 8 24 0C 29680DC 29680DM 28 | 29682DC 29682DM 29
Note 3,4 TS 29681DC 29681DM 28 | 29683DC 29683DM 29

Note: 1. For 883B processing, add the letter “B” to the basic part number, e.g., 29653DMB.
2. All devices available in space saving military speced Flat Pack, change the letter “D" to “F” in the basic part number,e.g.,
29633FM.

3. High speed version of some products available, add the letter "A” after the device number before the package description.
e.g., 29631ADM

4. Skinny DIP 0.3 inch, 24 Pin Package Available. A
Data in shaded area is included for reference only. | i

1 /
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/
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Maximum Ratings (Above which the usef -
Storage temperature.......... -65 to +150°C -
Temperature (case) R /% oY
under bias ...t -55 to +125°C -
Supply voltage to ground "
potential (continuous) ........... -0.5 to +7V { b
DC voltage applied to Q
outputs(except -
during programming)....... -0.5 to +Vccmax



29000 Series PROMs
/
Operating Range

29000XC Tc=0to +75°C Vce = 5.0V £5% Commercial
29000XM Tc = -55 to +125°C | Vcc = 5.0V £10% Military

~~ Common Electrical Characteristics
Over Operating Range (unless otherwise noted)

Parameter Description Test Conditions Min. | Typ. | Max. | Units
Note 1
Von Vee = MIN, Jow = -2.0mA
(tri-state | Output HIGH 24| 36 Volts
only) Voltage Vin=Vwor Vi
Vee = MIN lo = 8mA 030 04
Vou Output LOW Volts
Voltage Vin=Vimor Vic | lou=16mA 03| 05
N Guaranteed input logical HIGH
Vin input HIGH Level voltage for all inputs 20 5.5 | Volts
Guaranteed input logical LOW
Vie Input LOW Level voltage for all inputs 0.0 0.8 | Volts
N Input LOW Current Vee = MAX, Vin = 0.4V 20| -250 | uA
h Input HIGH Current | Vcc = MAX, Vin= 2.7V 10 | wA
I Input HIGH Current | Vcc = MAX, Vin= 5.5V 1.0 | mA
sc
(tri-state | Output Short Vee = MAX, Vour = 0.0V 12| -35| 85| mA
only) Circuit Current Note 2
Vi input Clamp Vee = MIN, I =-18mA 15V
Voltage
Vo=4.5V +100
lcex Qutput Leakage Voe = MAX uA
Current Chip disabled Vo =04V -100

Note: 1. Typical limits are at Vcc = 5.0V and Tc = 25°C
2 Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.

The information contained in this data sheet has been carefully compiled; however, it shall not by implication or otherwise

/\ become part of the terms and conditions of any subsequent sale. Raytheon's liability shall be determined soley by its standard
terms and conditions of sale. No representation as to application or use or that the circuits are either licensed or free from patent
infringement is intended or implied. Raytheon reserves the right to change the circuitry and other data at any time without
notice and assumes no liability for inadvertent errors.
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29000 Series PROMs

[T e
Programming Instructions

General

The device is manufactured with all outputs
high in all storage locations. To make an output AC Test Conditions o
low at a particular word, a nichrome fusible link
must be opened. This procedure is called
programming.

Programming Description Io 5.0V

To select a particular link for programming, the 5
word address is presented with TTL levels on
Ao through An, a Vec of 5.50V is applied or left
applied, and the program pin and the output to By
be programmed is taken to an elevated voltage 300
to supply the required current to the fuse. The OUTPUT O=
outputs must be programmed one at a time, _L 6 éjz
since internal decoding circuitry is capable of I(iﬂpF 60052
sinking only one unit of programming current. —

QOTEST POINT

Other Chip Select Inputs

On some devices, additional Chip Select Inputs
are present. These may be high, low or open o
during programming. When checking that an Figure 1. AC Test Circuit

output is programmed (which is called
verification) these inputs must be enabled to —
activate the device. Since they must be enabled fy- Ay y Iy
during verification and the state is irrelevant

during programming, the simplest procedure is Y\

to activate them during the entire procedure. (s
__IAA_..l mER
Timing 09 - Oy ﬂ v
The programming procedure involves the use KEY TO TIMING DIAGRAMS Vo
of the program pin (a chip select) and the WAVEFORM  INPUTS OUTPUTS
output pin. In order to guarantee that the yusT B ey
output transistor is off before increasing the MAY CHANGE  WILL BE
voltage on the output pin, the program pin's FROM IO L e L
voltage pulse must come before the output MAY CHANGE  WILL BE
pin's programming pulse and leave after the RO IO e o w
output pin's programming pulse. The
programming pulse applied to the output pin

DON'T CARE, CHANGING
ANY CHANGE STATE

ZESE

PERMITTED UNKNOWN .
and program pin must have a 0.4/microsecond DOESNOT CENTER LINE i
. . . APPLY IS HIGH IMPEDANCE
rise time. See Figure 3. OFF STATE
It is recommended that only one programming Figure 2. Switching Waveforms

pulse be applied for each bit to be

programmed. To maximize programming yield,

this pulse should be applied with Vep=33V and ‘
Voutr = 26V. Any other conditions are not

recommended.
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29000 Series PROMs

TTL HIGH
ADDRESS X
TTL LOW

90% pp
op Ta op
10%

\

TTL LOW

Vout
TTL LOW

Vee

CHECK CHECK
sTroge TTL HIGH _—_—:L_H_F—

TTLLOW

Tr 0.4V/pus + 15%

Tee 95+ 15us

Te 1us min., 40us max.
Tor 80 10us

To2 100 ns min.

Vee = 33V
Vout = 26V

NOTE: QUTPUT LDAD = 0.2mA DURING 6.0V CHECK
OUTPUT LOAD = 12 mA DURING 4.2V CHECK

Figure 3. Programming Timing

Verification

After programming a device, it can be checked
for a low output by turning all chip selects on.
To guarantee operation at minimum and
maximum Vce, current and temperature, the
device must sink 12mA at a Vcc of 4.20V when
low and 0.2mA at a Vcc of 6.0V when high at
room temperature.

Board Programming

Units may be programmed at the board level by
bringing the program pin of each package to
the card connector. To program a particular
package “A”, the program pin of package A and
one output pin of package A, which may or may
not be “OR” tied to other packages, are taken to
the required programming voltage. An
alternate procedure is to tie the enable and
outputs together as required by the system
function and only apply Vccto the device to be
programmed. The number of units soldered on
a board should be consistent with expected
programming yields to avoid rework.

Unprogrammable Units

Visual inspection at 200X prior to
encapsulation, test fuses and decoding
circuitry tests are used to guarantee a high
programming yield of the device in the field.
However, because of random defects, it is
impossible to guarantee that any given bit will
program correctly. UNITS RETURNED TO
RAYTHEON AS UNPROGRAMMABLE MUST
BE ACCOMPANIED BY A COMPLETE
DESCRIPTION OF THE PROGRAMMING
METHOD USED AND A CONTACT PHONE
NUMBER FOR CLARIFICATION OF ANY
ENGINEERING OR PURCHASING QUES-
TIONS.

Vour

NOTE: THE 1N4001 DIODE PROTECTS THE INPUT OF THE
7402 FROM THE HIGH PROGRAMMING VOLTAGES.

Vee
FOR PROPER THRESHOLD ADJUSTMENT,
INSERT A 2N404 GERMANIUM TRANSISTOR
WITH COLLECTOR AND EMITTER SHORTED
- lop v SO THAT IT LOOKS LIKE A DIODE IN SERIES
—O Vpp WITH PIN 7 OF THE 7402 TO GROUND.
o
w
_— w2
ADORESS § —1 Sa E 1N4001
>0
— w e o5
6" 5 | 7402
— [+
o
JE— HIGH = PASS
L LOW = FAIL

STROBE




29000 Series PROMs

R e R
Programming Parameters (Do not test these limits or you may program the device)

Parameter

Description

Test Conditions

Min.

Typ.

Max.

Units

|pp

Current program pin during
programming, before and after
fuse has blown

Vee = 5.50V
Vour = 5.0V to 25V
Ver = 4,50V

mA

Vep = 27V

30

mA

lout

Current into output during
programming before the fuse
has programmed

Vep = 27V, Voo =5.50V
Vour = 9.0V

0.1

mA

Vour = 20V

50

mA

lout

Current into output during
programming after the fuse
has programmed

Vep = 27V Vour = 20V
Vee = 5.50V

0.1

mA

Ta

Rise time of program pulse
applied to the data out or
program pin

0.34

0.4

0.46

V/us

Veee

Vee required during programming

5.40

5.50

5.60

loLv 4

Output current required during
verification

Both chip enables low
Ta=25°C, Vecc= 4.2V

A

12

13

mA

low o

Output current required during
verification

Both chip enables low

0.1

0.2

03

mA

MDC

Maximum duty cycle during
automatic programming of
program pin

Tep.
Tc

25

%

Vep

Required programming voltage
on program pin

27

33

Vour

Required programming voltage
on output pin

20

26

Required current limit of the
power supply feeding the
program pin and the output

during programming

Ver = 33V
Vour = 26V
Vee = 5.50V

250

mA

Te

Required coincidence among the
program pin, output, address
and Vcc for programming

40

usS

Required time delay between
disabling the memory output
and application of the output
programming pulse

Measure at 10% levels

70

80

90

uS

T02

Required time delay between
removal of programming pulse
and enabling the memory

output

Measure at 10% levels

100

ns




29000 Series PROMs

/

Truth Tables

Raytheon can program devices at our facility
from Raytheon truth table forms (see page 9).
For customers desiring to make their own
forms, an example is shown below:

Example For X8 Devices:

Example For X4 Devices:

Outputs Outputs
Word Pin 14 13 12 11 9 8 7 6 Word Pn 9 10 11 12
Number 0s 07 0s O0s 04«4 03 02 O1 Number 0+ 03 02 O
(Decimal) (Decimal)
0 H H H L H L L L 0 H H H L
1 L H L H H H H L 1 L H L H
Last . W H H H H H H Last L H H H

Note: A high voltage on the data out lines is signified byan “H".
A low voltage on the data out lines is signified by an “L".
The word number assumes positive logic on the address
pins, so for example, word 511 = HHHHHHHHH (Decimal
Word No.).

Paper Tape Format

The PROM program tape in hexadecimal code

is sequentially formatted as follows:

1) Approximately 12 inches of unpunched
leader section.

2) The applicable program tape number with
any note or comment.

3. A data start mark consisting of 25 ‘control A’
characters.

4) The datain hexadecimal characters (0-9and
A-F) which represent the output data of
word @: a space and the output data of word
1; a space...etc.

5) The character ‘control C' is used to end the
data string.

NOTE: ‘Carriage Return’ and ‘Line Feed' characters may be
included to make data more legible when printed out.

Truth tables can also be sent to Raytheon in an
ASCII tape format. Information can be sent to
us by air mail or TWX 910-379-6481. The tape
reading equipment at Raytheon recognizes
ASCIl characters S, B, P, N, F, and E and
interprets them as:

Start

Begin a word
High data
Low data
Finish a word
End of tape

All other characters such as carriage returns,
line feeds, etc. are ignored so that comments
and spaces may be sent in the data field to
improve readability. Comments, however,
should not use the characters S, B, P, N, F, and
E. Word addresses must begin with zero and
count sequentially to the highest address.

mmMZooO®



29000 Series PROMs

Paper Tape Format (Cont.)

In order to assist the machine operator in
determining where the heading information
stops and the data field begins, 25 bell
characters or rubout characters should
precede the start of the truth table. Any type of
8 level tape (paper, mylar, fanfold, etc.) is
acceptable. Channel 1 is the most significant
bit and channel 8 (parity) is ignored. Sprocket
holes are located between channels 3 and 4.

Note that the order of the outputs between
characters B and F is:

Os, 07, 0s, 05, 04, 03, 02, 01
not
01, Oz, 03, 04, O0s, Os, 07, Os

A typical list of characters and their machine
interpretations are shown at the bottom of this

page.

The required heading information at the beginning of the tape is as follows:

Customer name and phone
Customer TWX number
Purchase order number
Raytheon part number

Truth table number
Number of truth tables
Total number of parts
Number of parts of each truth table
Customer symbolized part number 25 bell or rubout characters

Example For X4 Devices

Blarney Electronics 408-735-8140 BNNNPF BNNNNF BNPNPF BNPPPF
TWX 911-338-9225 BNNNNF BNPNPF BNNPPF BPPPNF
P0142
29653 .
0431
12 seesvecses .. .o
1 8 level
3 TWX
3
Begin Data Field
Data Field (P = High Voltage. N = Low Voltage)
l—Finished Data Field

5o ND etc.
BPPNPF BPPPPF BPNNPF bR BPNNNF

04 03 02 0+

Word 0 Word 1 Word 2 Word N
Example For X8 Devices
Blarney Electronics 408-735-8140 BNNNPPPNPF BNNNNPPPPF BNPPPNPNF BNNNNNNNF
TWX 911-338-9225 BNNNNNNNF BNNNPPPNPF BPPPPPPPPF BNPPNPNNNF
P0142
29633 8level .. e
etc. TWX seseesssse . .

Begin Data Field
Data Field (P = High Voltage. N = Low Voltage)
i—Finished Data Field

m—e—
BPPPNPPNPF BPPPPPPPPF BPNPPPNNPF ete. BPPNPPNNNF

0807 060504030204

Word 0 Word 1 Word 2 Word N



Universal Truth Table

#

Ci y Name Raytheon Part No.
Address Raytheon Code
City. State [= Part No. {Internal use only)
Teleph Zip PROM Organization
Contact Name Page of
Authorized Signature Date Words through
fe————— X8 fe———— X8 e———— x8 X8
l— X4 l—— X4 ——pt le—— x4 ha—— x4
woRD No.[Og] 07] Ogl Os] Oa]03] O[04 woRo NO.[0g] 07] Og] O] 0a] 03] 0201 woRD NO.[0g] 07] Og] Os] Oa[ 03] O2[01 wORD NO. [Og] 07] Og] Os] 04]03] 02101




29000 Series PROMs

[
Commercial Programmers

All Raytheon PROMs are designed and tested
to give an average programming yield in excess
of 90%. This average yield should be achieved
using the programming procedure described
previously or with any of the commercial
PROM programmers listed below when they
are properly calibrated and in good operating
condition. Raytheon maintains a close relation-
ship with programmer manufacturers to assure
that their systems provide the proper program-
ming environment for all Raytheon PROMs

and SPROMs.
Programmer Manufacturing Data 1/0 Pro Log
Model/Series v, IX 90,92
Program Card Set Personality Module

Raytheon 909-1226-1 PM9037
Part No. Org. Pins Socket Adaptor Pin Out Adaptor
29600/601 256 x 8 20 715-1028-1 PA-20-2
29602/603
29610/611 512 x4 16 715-1035-2 PA-16-1
29612/613
29620/621 512x 8 20 715-1064 PA-20-2
29622/623
29624 /625 512 x 8 24 715-1033-2 PA-24-1
29626/627
29630/631 | 1024 x 8 24 715-1033-3 PA-24-1
29632/633
29634/635 | 1024 x 8 24 715-1033-3 PA-24-1
29636/637
29650/651 | 2048 x 4 18 715-1039 PA-18-2
29652/653
29660/661 256 x 4 16 715-1035-1 PA-16-1
29662 /663
29680/681 | 2048 x 8 24 715-1033 PA-24-1
29682/683

10



29000 Series PROMs
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29600 29601 256 x 8 PROM
-]
Power and AC Characteristics over Operating Range (Unless otherwise noted)

Tygical Maximum
v
Parameter Description Test Conditions 25°C Com’l Mil Units
lcc Power supply current 90 130 130 mA
taa Address access time | CL = 30pF 50 60 75 ns
RL = 3000 Vce
tea Enable access time and 20 40 50 ns
6000 to GND
ter Enable recovery time | (16 mA load) Note 1 20 40 50 ns

Note 1. 3000 resistor opened for tea and ter measurements between HIGH and OFF states.

2. These parts are not recommended for new design

Pin Out Information Block Diagram
AQ ; )
A 32x 64
Al I8 R m— MEMORY
Ao g ] DECODER MATRIX
Ap—TE
Lo A Ap o Ag JEoUs g O Og Og @
Ao naOoamM[mmam ,
o0 T e v T 15 14 13 172 m A2 4 10F8
A3 MULTIPLEXERS
Ag 5 8)
N z 2 3 £ 5] 8 3 10
gy oy
Ag o AT Az Az A Oy 07 03 04 GND
&5 —5 4 OUTPUT
BB Ly ey s o " DRIVERS (8)
? § 78911121314
s

Lhriiil
oDoOCcCCcoOOo
12



256 x 8 SPROM 29602 29603

Power and AC Characteristics over Operating Range (Unless otherwise noted)

Tyg:lcal Maximum

Parameter Description Test Conditions 25°C Com’l Mil Units
lec Power supply current 29602 20 30 30 mA
g CS = 2.4V [29603 30 25 | 45 | mA
CS = 0.4V (Enabled) 110 170 170 mA
taa Address access time | CL = 30pF 40 65 80 ns

RL = 30002 to Vce
tea Enable access time and 40 65 80 ns

6002 to GND

ten Enable recovery time | (16mA load) Note 1 15 30 40 ns

Note 1. 3001} resistor opened for tea and ter measurements between HIGH and OFF states.

2. These parts are not recommended for new design.

A~
N
Pin Out Information Block Diagram
Ag ;
Al 32 x64
Ac 10F 32 :—__—:"> MEMORY
s 18 ] DECODER MATRIX
pp—TT |
vee A7 A As ps, PS; 08 07 O Os @
onoponnonQnann .
20 19 18 17 16 15 14 13 12 11 & A 10F 8
A3 MULTIPLEXERS
Ag 5 8
1 2 3 4 5 6 7 8 9 10
N ogoogogooguuu
Ag A1 A2 Az A4 Oy 02 03 04 GND ’
85— o ouTPUT
Pin 15 is also the programming pin {pp). 7, 15 . | DRIVERS (8)
67 8911121314
N l | l
L Nmgw©on®
IeX=R=1=X=R-N=N=1




29610 29611 512 x 4 PROM
. _____________________________________________________________________________________________________________________]
Power and AC Characteristics over Operating Range (Unless otherwise noted)

Tyspical Maximum
v
Parameter Description Test Conditions 25°C Com’l Mil Units
Icc Power supply current 90 130 130 mA
taa Address access time | CL = 30pF 30 55 70 ns
RL = 30002 to Ve
tea Enable access time and 15 30 40 ns
60002 to GND
ten Enable recovery time | (16mA load) Note 1 15 30 40 ns

Note 1. 3000 resistor opened for tea and ter measurements between HIGH and OFF states.

2. These parts are not recommended for new design.

Pin Out Information Block Diagram
e ,
7 10F 32 32 x 64
Ag ::> MEMORY
Ag DECODER MATRIX
As
vee A7 Ag €S 01 02 03 04 ) @
Oooonnmnmnr :3 7 10F 16
2 5] MULTIPLEXERS
% 15 14 13 12 11 16 9 Al g @)
AQ
1 2 3 4 5 6 7 8 @
EpSpEEEESRERSRE) ‘ p—
As A5 Aa A3 Ag Ay Ay GND g5 — B4 >_.__ DRIVERS (4)
Pin 1315 also the progranming pin (pp} 12 11 10 9

01 02 03 04

14



512 x 4 SPROM 29612 29613

Power and AC Characteristics over Operating Range (Unless otherwise noted)

Tyg:lcal Maximum
Parameter Description Test Conditions 25°C Com’l Mil Units
lec Power supply current 29612 20 30 30 mA
g CS =24V
29613 30 45 45 mA
CS = 0.4V (Enabled) 90 130 130 mA
taa Address access time | CL = 30pF 35 60 75 ns
RL = 3000 to Vcc
tea Enable access time and 40 60 75 ns
60002 to GND
ter Enable recovery time | (16mA load) Note 1 15 30 40 ns

Note 1. 3000 resistor opened for tea and ter measurements between HIGH and OFF states.
2. These parts are not recommended for new design.

~
N
Pin Out Information Block Diagram
Ag }
A7 10F 32 32x 64
Ag ko =] MemoRy
Ag MATREX
A4
vee A7 Ag PS 0y 02 03 Og
OOoononmn @
16 15 14 13 12 M 10 9 4
:; 7 10F 16
It 5] MULTIPLEXERS
5 4
1 2 3 4 s & 7 8 Ao “
goOoutTdud
Ag As Ag A3 Ag Ay A2 GND
~~
Pin 13 15 also the programming pin {pp}. QUTPUT
p_s___(Jw DRIVERS (4)
12 1 109
~N 01 02 03 04




29620 29621
.. _______________________________________________________ ]
Power and AC Characteristics over Operating Range (Unless otherwise noted)

512 x 8 PROM

Typical Maximum
5V
Parameter Description Test Conditions 25°C Com’l Mil Units
lce Power supply current 90 155 155 mA
taa Address access time | CL = 30 pF 50 65 80 ns
RL = 3000 to Vcc
tea Enable access time and 20 30 40 ns
6000 to GND
ter Enable recovery time | (16mA load) Note 1 20 30 40 ns
Note 1. 3001} resistor opened for tea and ter measurements between HIGH and OFF states.
2. These parts are not recommended for new design.
Pin Out Information Block
pju— ;
I—r— 4 x 64
28 ] okcoes — R
A7 19
vee Ag A7 Ag £5 CS 0g 07 Og O A8
mEREnEREREnEnEEEaEn @
20 19 18 17 15 15 14 13 12 11
A2 10F8
A3 MULTIPLEXERS
18)
12 3 4 4 6 71 8 9 10 Al
gty ogy

A1 Ax A3 £g4 O

s dlso the programe: ng pin

G2 03 04 GND

0uTPYT
DRIVERS (8)

6789811121314

1!

— o = @~
[S¥=) cocoo
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512 x 8 SPROM

29622 29623

Power and AC Characteristics over Operating Range (Unless otherwise noted)

Typical Maximum
5V
Parameter Description Test Conditions 25°C Com’l Mil Units
lcc Power supply current 29622 20 30 30 mA
CS =24V
29623 30 45 45 mA
CS = 0.4V (Enabled) 90 155 155 mA
taa Address access time | CL = 30pF 55 70 85 ns
RL = 3002 to Vce
tea Enable access time and 55 70 85 ns
60001 to GND
ter Enable recovery time | (16mA load) Note 1 20 30 40 ns
Note 1. 3001 resistor opened for tea and ter measurements between HIGH and OFF states.
2. These parts are not recommended for new design.
Pin Out Information Block Diagram
:? ; 64 x 64
sl o]
i; 19
vee Ay A7 Ag A5 PS 0g 07 O Os . @
OOoOononnonri A2 . 10F8
A3 MULTIPLEXERS
20 19 18 17 16 15 14 13 12 1 " 5 (8}
1 2 3 4 5 6 7 8 9 10 u
gooogoouibu
Agp A1 Ay Az Ag Oy Oz O3 04 GND ﬁ__QD—_— ur?ll\J/TEZUsTm
Pisi 15 5 also the programeneg pin 578911121314
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29624

29625

512 x 8 PROM

]
Power and AC Characteristics over Operating Range (Unless otherwise noted)

Typical Maximum
5V
Parameter Bescription Test Conditions 25°C Com’l Mil Units
Icc Power supply current 110 170 170 mA
taa Address access time | CL = 30pF 35 60 75 ns
RL = 3000 to Ve
tea Enable access time and 20 30 40 ns
6000 to GND
ter Enable recovery time | (16mA load) Note 1 15 25 35 ns
Note 1. 3001} resistor opened for tea and ter measurements between HIGH and OFF states.
2. These parts are not recommended for new design.
Pin Out Information Block Diagram
A3
Ag 64 x 64
i L] e I
Ay 3
Ag
vcc Ag NC €S, CS,Cs,Cs, 0g 07 O O5 O4 @
OOoonnAnoQAarnn
24 23 22 20 9 18 17 16 15 14 13 Ao 10F8
Al MULTIPLEXERS
A 8)
1 2 3 a4 5 6 7 8 9 10 1 12
g yugooougd @
A7 Ag As Az A3 A2 Al Ag O1 Oz O3 GND g__gl —%’)0 QUTPUT
Pin 20 1s also the programming pin cs§ ﬁ:t?_ DRIVERS (8)

CSqg —

9 10111314151617
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512 x 8 SPROM 29626 29627

Power and AC Characteristics over Operating Range (Unless otherwise noted)

Tyg‘ilcal Maximum
Parameter Description Test Conditions 25°C Com’l Mil Units
lcc Power supply current 29626 20 30 30 mA
N Disabled
29627 30 45 45 mA
Enabled 110 170 170 mA
taa Address access time | CL = 30pF 40 65 80 ns
RL = 3000 to Vee
tea Enable Access time | and 40 65 80 ns
6000 to GND
ter Enable recovery time | (16mA load) Note 1 15 25 35 ns

Note 1. 3004} resistor opened for tea and ten measurements between HIGH and OFF states.
2. These parts are not recommended for new design.

N
TN
. . .
Pin Out Information Block Diagram
A3
Aq 64 x 64
10F 64
Ag :__—> MEMORY
:G DECODER MATRIX
7
Ag 23 @
vee Ag NC FS; PS, PS3 PSq Og 07 O Os O A 8
0
j 10F3
[ [1 n [1 11 [ [ [ [ [—l [l Aq L MULTIPLEXERS
24 23 22 21 20 19 18 17 16 15 14 13 A2 (] (8)
1 2 3 4 5 6 7 8 9 10 11 12 @
TN
TooOoUooooogg T p—
PSy—=3O
A; Ag As Aa Az Az Ay Ap Oy 02 O3 GND PSs 19 DRIVERS (8)
. PS4 9 10111314151617
Pin 20 is also the programming pin. .
N 58838858
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29630 29631(A) 1024 x 8 PROM

A
Power and AC Characteristics over Operating Range (Unless otherwise noted)

Typical Maximum
5V

Parameter Description Test Conditions 25°C Com’l Mil Units
lcc Power supply current 120 170 170 mA
taa Address access time | o = 30pF 45 70 90 ns

RL = 3000 to Vce (40) (50) | (60)
tea Enable access time and 20 35 45 ns

60002 to GND 0) | B35 | (4o
ten Enable recovery time (16mA load) Note 1 15 30 40 ns

Note 1. 300(} resistor opened for tea and ter measurements between HIGH and OFF states.
2. Numbers in parenthesis are for the 29631A device only.

Pin Out Information Block Diagram
P
Ap —d 54 X 128
Ap —2—f 1 0F 64 :> MEMORY
o 1| oEcooer MATRIX
A —r1
—_— A
vec g Ag CS,CS, C5,CS, Og O7 O O5 Oa 9
EEEEREEENEREnENEREREREN
24 23 22 21 20 19 8 17 16 15 t4 13 A0 8
5 1 OF 16
Al 5] MULTIPLEXERS
A2 5 8
1 2 3 4 5 6 7 8 9 10 " 12 A3
EESpEESEEEEEEEEEEEERERE U
A7 Ag As Ag A3z A A} Ap 07 Oz O3 GND

s
Pin 20 s also the programming pin @; S QUTPUT
Css DRI(\B/FHS
tsa 910111314 151617

mmmmmmm

20



1024 x 8 SPROM 29632 29633(A)

Power and AC Characteristics over Operating Range (Unless otherwise noted)

Typical Maximum
5V
Parameter Description Test Conditions 25°C Com’l Mil Units
lcc Power supply current 29632 20 30 30 mA
Disabled | Note 3
29633 30 45 45 mA
Enabled 110 170 170 mA
taa Address access time | o - 30pF 50 75 90 ns
. RL = 3000 to Vee (5) | (75)
tea Enable access time and 50 75 95 ns
6000 to GND (50) | (7O | ns
ter Enable recovery time (16mA foad) Note 1 15 30 40 ns

Note 1. 3001 resistor opened for tea and ter measurements between HIGH and OFF states.
2. Numbers in parenthesis are for 290633A device only.
3. These parts are not recommended for new design.

Pin Out Information Block Diagram
Aq
primm LT g IS
A7 Jr] CECODER MATRIX
ng —L13
Ag — 224
vee A8 A9 pg, S, PS3 PSa 0og 07 O Os O4
noononnnaAnn
24 23 22 21 20 19 18 17 16 15 14 13 AQ 3 10F 16
al §] MULTIPLEXERS
Ag 3 8)
1 2 3 4 5 6 7 8 9 10 11 12
googoogouuu u
A7 Ag As Ag A3 Az A1 Apg O Oz 03 GND - 2
~—29
Pin 20 15 also the programming pin :ssg :g D—__ gé)‘wgs
‘ 8)
PS4 91011131415 1517
588388538
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29634 29635 (2708 Pin Compatible) 1024 x 8 PROM
L]
Power and AC Characteristics over Operating Range (Unless otherwise noted)

Tyg‘ilcal Maximum
Parameter Description Test Conditions 25°C Com’l Mil Units
lce Power supply current 120 170 170 mA
taa Address access time | CL = 30pF 45 70 90 ns
RL = 3000 to Ve
tea Enable access time and 20 35 45 ns
6000 to GND
ter Enable recovery time | (16mA load) Note 1 15 30 40 ns

Note 1. 3001} resistor opened for tea and ter measurements between HIGH and OFF states.

Pin Out Information Block Diagram
Ay 4
Ag 64 X 128
Ag rorse " yewony
A7 OECODER MATRIX
Ag 23
ag ——224
Vec A8 Ag NC CS NC NC Og 07 O Os 0Og @
alnEaEErEEnEnEnEnEnEsEn! a0 8
24 23 22 21 20 19 18 17 16 15 14 13 :; é MU&FPFL&ERS
A3 5 8)
1 2 3 4 5 6 7 8 9 1w N 12
ENERERERSRERERERERERE|
A7 Ag As Ag A3 Ay A7 Ag 07 Op 03 GND OUTPUT
o g—Vy DRIVERS
Pin 2015 also the programming pin @8
910111314151617
SEEIEESS
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1024 x 8 SPROM (2708 Pin Compatible) 29636 29637
#
Power and AC Characteristics over Operating Range (Unless otherwise noted)

Tyg‘i,cal Maximum

Parameter Description Test Conditions 25°C Com’l Mil Units

A~ icc Power supply current 29636 20 30 30 mA
CS =24V [Note 2

29637 30 45 45 mA

CS = 0.4V (Enabled) 110 170 170 mA

taa Address access time | CL = 30pF 50 75 115 ns
RL = 3000 to Vcc

tea Enable access time and 50 75 115 ns

6000 to GND
ter Enable recovery time | (16mA load) Note 1 15 30 40 ns

Note 1. 3001} resistor opened for tea and ter measurements between HIGH and OFF states.
2. These parts are not recommended for new design.

/\‘
Pin Out Information Block Diagram
Ay 4
As 64X 128
Ag 10F 64 :> MEMORY
A7 DECODER MATRIX
Ag
Ay 22
vec A8 Ag NC PS NC NC Og 07 O Os 04 @
qooonooaQanon Ag 8 L oF 16
A
24 23 22 20 20 19 18 17 16 15 14 13 A; 6] MULTIPLEXERS
A3 5 )
1 2 3 4 5 6 7 8 9 10 11 12 u
N goOoooogoguuuu
| oUTPUT
A7 Ag As Agq A3z A2 A1 Ag Of 02 03 GND = 20 ORIVERS
C 8)
Pin 20 is also the programming pin 910111314151617
N SSESEESE




29650 29651(A)

2048 x 4 PROM

Power and AC Characteristics over Operating Range (Uniess otherwise noted)

Typical Maximum
5V
Parameter Description Test Conditions 25°C Com'l Mii Units
fce Power supply current 120 170 170 mA
tan Address access time | CL = 30pF 45 70 90 ns
RL = 300 to Ve (35) (50) (60)
tea Enable access time and 20 40 50 ns
600 to GND (15) (35) (45) ns
ten Enable recovery time | (16mA load) Note 1 15 35 45 ns
Note 1. 300} resistor opened for tea and ter measurements between HIGH and OFF states
2. Numbers in parentheses are for the 29651A device only
Pin Out Information Block Diagram
prm——
6 64 x 128
] =)
Voo A7 As A9 01 02 O3 0¢ CS o
O nMmn @
1B 17 16 15 14 13 12 11 10
Ao
At 10F 32

1 2 3 4 5 6 7 8 9

NS REREREREEERERE;

As A5 A4 A3 Ao A1 A2 Aw GND

Pin 10 is also the programming pin

A2
A4

cs

ol pdenfon

10q >

MULTIPLEXERS
(4

I

ouTPUT
DRIVERS (4)

14 13 12 11

|

- & = o=
o o o o
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2048 x 4 SPROM

é

Power and AC Characteristics over Operating Range (Unless otherwise noted)

29652 29653(A)

Typical Maximum
5V
Parameter Description Test Conditions 25°C Com’l Mil Units
N
fcc Power supply current 29652 20 30 30 mA
Disabled | Note 3
29653 30 45 45 mA
Enabled 110 170 170 mA
taa Address access time | CL = 30pF 50 75 90 ns
RL = 3000 to Vec (38) {55) (65)
tea Enable access time and 50 70 80 ns
6000 to GND (40) (50) (60)
ter Enable recovery time | (16mA load) Note 1 15 35 45 ns
Note 1. 300(! resistor opened for tea and ter measurements between HIGH and OFF states
— 2. Numbers in parentheses are for the 29653A device only.
3. These parts not recommended for new design.
N
Pin Out Diagram Block Diagram
im—
6 B4 x 128
v —H oo o] ey
Vee A7 As Ag 01 02 03 D04 S :?0 13
OgonOononnOaMnn
18 17 1 15 14 13 12 11 10
Ap 2
A1 ] 10F 32
Az T MULTIPLEXERS
1t 2 3 4 5 6 7 8 9 2 3 4
ooOogoogudyy
A~ As As A4 A3 Ao A A2 A GND u
10 \ OUTPUT
Pin 10 is also the programming pin " 9 I “ DR::ER?;M“
~ 1]

- o~ o

o o o o
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29660 29661

256 x 4 PROM

Power and AC Characteristics over Operating Range (Unless otherwise noted)

Typical Maximum
5V
Parameter Description Test Conditions 25°C Com’l Mil Units
lcc Power supply current 90 130 130 mA
tan Address access time | CL = 30pF 45 55 70 ns
RL = 3000 to Vcce
tea Enable access time and 20 30 40 ns
600 to GND
ter Enable recovery time | (16mA load) Note 1 20 30 40 ns
Note 1. 30012 resistor opened for tea and ter measurements between HIGH and OFF states.
2. These parts are not recommended for new design.
Pin Out Information Block Diagram
A7 1?
Ag 32x 32
% § ST e— HENORY
A3
vee A7 CSqCSp 07 Oz 03 Oa @
Ononnonm[mmn ,
16 15 14 13 12 11 9 "2 6 10F 8
Al MULTIPLEXERS
AQ {4)
1 2 3 4 5 6 8
oo
Ag Az As Az Ap A; Az GND & 13 ouTPUT
Pin 13 is also the programming pin (TS1 14 O DRIVERS (4)
12 11 10 9

|

01 02 03 04
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256 x 4 SPROM
#
Power and AC Characteristics over Operating Range (Unless otherwise noted)

29662 29663

Typical Maximum
5V
Parameter Description Test Conditions 25°C Com’l Mil Units
lce Power supply current 29662 20 30 30 mA
CS = 2.4V
29663 30 45 45 mA
CS =04V 90 130 130 mA
taa Address access time | CL = 30pF 35 60 75 ns
RL = 3000 to Vcc
tea Enable Access Time | and 40 60 75 ns
6000 to GND
ter Enable recovery time | (16mA load) Note 1 15 30 40 ns
Note 1. 3000 resistor opened for tea and ter measurements between HIGH and OFF states.
2. These parts are not recommended for new design.
Pin Out Information Block Diagram
A7 1
A 32x32
';:% oEcoDER f——— MEORY
A3
vee A7E‘1¥201 02 03 Og @
noooonn N 7
16 15 14 13 12 11 10 9 A: 6 MULlTloPﬁ.ngns
Ag 5 )
1 2 3 4 5 6 71 8
goOooguuthy
Ag As As A3z Apg At Az GND Ez 13 QUTPUT
o — >___ DRIVERS (4)
Pin 13 is also the programming pin. PSy __14_0
12 1 10 9
01 02 03 04
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29680 29681(A) 2048 x 8 PROM

- _________________________________________ ]
Power and AC Characteristics over Operating Range (Unless otherwise noted)

Tygical Maximum
v
Parameter Description Test Conditions 25°C Com'l Mil Units
[ Power supply current 125 180 180 mA
taa Address access time | CL = 30pF 50 80 100 ns
RL = 3000 to Ve (35) (50) (70)
tea Enable access time and 30 40 50 ns
6000 to GND (25) (35) (45)
ter Enable recovery time | (16mA load) Note 1 25 40 45 ns
(15) (30) (35)

Note 1. 3001} resistor opened for tea and ter measurements between HIGH and OFF states.
2. Numbers in parenthesis are for the 29681A device only

Pin Out Diagram Block Diagram
o 2 128 x 128
1§ 107128 —1‘ ™~ MEMORY
:; gg DECODER MATRIX
_ Ag
Vcc As Ag At CS1 CS2 CS3 08 07 Os 05 04 Avp — 21 |
O mmIr @
24 23 2 21 20 19 18 17 16 15 14 13 A 8
" 7 10F 16
" 6 MULTIPLEXERS
5

A3 (8

—
~

3 4 5 6 7 8 9 10 11 12

SpEgEgEgEEEEgEgREEgERaRs] @

A7 As As A4 A3 A2 A1 Ao 01 02 03 GND
. 20 4
& —w9 OUTPUT
Css 18 DRIVERS (8)

9 10 111314151617

___ © r~ o
COoOO0OOCOOO
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2048 x 8 SPROM 29682 29683(A)

Power and AC Characteristics over Operating Range (Unless otherwise noted)

Tyg‘ilcal Maximum
Parameter Description Test Conditions 25°C Com’l Mil Units
lec Power supply current 29682 20 30 30 mA
N Disabled | Note 3

29683 30 45 45 mA

Enabled 125 180 180 mA

taa Address access time | CL = 30pF 55 85 105 ns
RL = 3000 to Vce (38) (50) (75)

tea Enable access time and 55 85 105 ns
6000 to GND (40) (65) (75)

ter Enable recovery time | (16mA load) Note 1 35 45 50 ns
(20) (35) | (49)

Note 1. 3000 resistor opened for tea and ter measurements between HIGH and OFF states.
2. Numbers in parentheses are for the 29683A device only.
3. These parts not recommended for new design.

—
Pin Out Diagram Block Diagram
A4 4
AS 128 x 128
— ™ 10F 128 ———:> MEMORY
Vec As Ag At PSt PS2 PS3 Os 07 0s Os 04 As gé' DECODER MATRIX
9
Atg —81]
nOoOoooonoannnan
24 923 22 21 20 19 18 17 16 15 14 13
8
" 7 1OES
12 3 4 5 6 7 8 9 10 1 12 2 ] MuLTREXE
Do ogoogguigy
A7 As As A4 A3 Az Ay Ao 01 02 03 GND u
5 20
ﬁg;—-fg'd QUTPUT
Pin 20 is also the programming pin. g3 18 | DRIVERS (8)
910111
S8E838888




High Speed — Low Power ROM

Arrays using Power Switched PROMs

Application

These applications describe high speed PROM
arrays that achieve significant power reduction
through the use of a Raytheon chip select
power switched PROM(SPROM).

1 Watt 50ns 4K x 8 ROM Array

Figure 1 shows a high speed low power 4K x 8
PROM array using four 1K x8 SPROMs (29633).

The unique feature of this application is the use
of the internal chip select logic to eliminate any
extra decoders or gates in expanding the 1K
word 29633 (10-bit address) into the 4K word
array (12-bit address). As the power enabling
chip select speed is comparable to the address
delay there is no speed loss using this tech-
nique. Infactitis considerably faster than using
an extra decoder and power supply switching
transistor.

An additional benefit of this method of word
expansion with SPROMs is the automatic
“power off” of the de-selected PROMs without
using any extra Power transistors or their
decoder drivers and the elimination of any
power required to drive them.

All 12 address lines are balanced with 4 loads
each. To achieve the proper decoding using the
chip selectinputs the proper unused chip select
inputs must be connected either to ground or to
Vcc as required by their logical inputs.

The power savings of this structure over
standard PROMs is significant. ASPROM when
de-selected typically consumes < 25% of the
power of a standard PROM or selected SPROM.
The power consumed by this SPROM array is
the power of one enabled or selected SPROM
(typically 550mw) plus the power of three
disabled or de-selected SPROMs (150mw
each) for atotal of 1000mw. This compares with
4 full power PROMs (typically 550mw each) for
2.2 watts or guaranteed power savings of 55%.
(maximum ratings reflect a greater power
savings)

30

2.8 Watt 65ns 8K x 16 ROM Array

Figure 2 shows an 8K x 16 PROM array that
achieves a significant power savings by two
methods.

First, the expansion of the 2K word 29653
SPROM (2K x 4) to 8K words is accomplished
by use of a 2-line to 4-line decoder. This device
enables or selects only one fourth of the
SPROMs at a time resulting in a power savings
of about 50 to 60 percent. Expansion of the
array to 16K words can be accomplished using
only a 3-line to 8-line decoder in place of the 2
of 4 with a total power savings greater than 65%.

Second, the system clock or Processor read
enable is connected to the decoder chip
“enable” or “data” input. This permits the entire
ROM array to be disabled when not required.

The speed of the expansion address inputs is
slightly slower than the direct addres inputs as
the additional delay of the decoder chip/IC is
added to the delay of the SPROM power
switched chip select. Use of the very high speed
version of the 2K x 4 SPROMs can achieve a
better than 90ns address or array enable to
output delay over full military power supply and
temperature variations. The system power is 4
enabled devices (typically 5560mw) for 2.2 watts
plus 12 disabled devices (typically 150mw) for a
total selected power of 22w + 1.8 = 4 watts.
Totally disabled the array power is typically
2.4w.

By use of the systems clock or memory setect
enable the typical operating system power can
be reduced to 3.2 watts fora50% duty cycleand
2.8 watts for a 25% duty cycle.

These two SPROM arrays point out the power
saving capability of the internally power
switched PROM. They achieve lower array
power than obtainable with low power devices
while maintaining the speed performance of the
standard power units. Both of these arrays can
be expanded to further improve power savings
over conventional PROMs.



High Speed-Low Power ROM
Arrays using Power Switched PROMs Application
—

Address
Ao-Ag 2?63.3

VCC—] Select
vee—{|
Al0—4

00-07

An 29633
g

_l:'_: ]Chip

= Select

29633
R

-of Chip
Select

Vee —

29633
e

= _E_ Chip

Select

A0 | AN 29633
Activated
Lo | Lo A
Lo | Hi "B’
Hi | to "¢
Hi Hi 0" |

Typical Power Dissipation. Access Time = 50nsec

Without Power Switching
4 devices x 550 mW/device = 2.2 Watts

With Power Switching
1 device » 550mW/device + 3 devices = 150mW/device = 1.000 Watts
power savings - 55%:

Figure 1. High Speed Low Power 4K x 8 PROM Array
Example Using 1K x 8 SPROMs (Raytheon 29633)

.



High Speed-Low Power ROM
Application Arrays using Power Switched PROMs

Acdres,

oA Y Aot A po-am T8 so-aw [ ma-An

116 Loads: 29653 29653 29653 29653
_ | -

CS '

&4 ra td 4 N T
108-011

104-071

100-031

Ali- A2 :I> A0-A10 ;J> A0-A10 AO-ATD :‘J> Al-ATo
29653 29653 29653 29653
CS CS ]

T4 4 .

2 Line
Totd to
Decoders | 4 Line

Clock >———e] Decoder
Enable

4

T
!

;

]

AG-A10
29653

A0-A10 A0-AT10 N ACAD
29653 29653 29653
s —oiCS

rd 74 T4 {4 |

1
ERY
|

_—> A0-AT0 ’:y AD-AT0 AG-ATD AG-A10
29653 29653 29653 29653
F—olCS s —1CS

&4 g4 tél £4

|

Typical Power Dissipation
Without Power Switching
16 devices » 550mW/device = 8 8 watts
With Power Switching — 100 . Duty Cycle
4 devices ~ 550mW/device
- 12 devices = 150mW/device
- 4 walls
50 Clock with Power Switching — 50° Clock Duty Cycle
4 devices - 550mW/device « 50°
+ 4 devices ~ 150mW/device » 50
- 12 devices = 150mW/device
- 32 watts
25 with Power Switching -~ 25 Clock Duty Cycle
4 devices - 550mW/device « 25
+ 4 devices - 150mW/device » 75
- 12 devices - 150mW:device o
2 8 watts

Figure 2. 8K x 16 Low Power, High Speed, Clocked PROM Array
using 2K x 4 SPROMs (Raytheon 29653) T
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Packaging Information

#

24-Lead
Ceramic Flat Package
‘; Inches ‘ Mitlimeters ! G =1 241= B
|_Dimension | Min. Max._, Min. Max. = ——1
A 1045 090 [ 1.14 229 | '?i-= ———x |
! B8 P05 | 019 38 48 A — D
¢ 03 006 | 08 . 15 —— ——
o0 B4 . 1626 [ =\
E 30 20 914 1067 4=, 1l o
T 440 118 5 7
. G 050 BSC 1.27 BSC I
TTH 250 370 635 940 F
S i 00 25 102 | *_{_ [ — ‘ K3
K _ 045 114 T I
S T (1 1 Al [«H_.‘HE_.«H_.l c
20-Lead
Ceramic Fiat Package T “c
e e——— .
1 S———
Inghes Millimeters | 2 ———— t ?
Di ion  Min. Max. | Min. Max.
A .04 085 | 114 216 | Se———— ==
B 015 019 38 48 | ———1 ——:oj'e- D
cC_ o 306, 08 15 ———— )
0 440 11.18 — —
| _E 245 ! 285 | 6.22 7.24
F ' 305 ] 775 | B ———— ] —
G 050 BSC 1.27 BSC ‘ —————10 11
H 008 [ o520 | 3B i —h
J 250 T30 635 | 940 | T /
K 010 | 040 25 | 102 ™ AN N
L 005 13 > /
M 00 0 AV
N 30° L l ~._,F___. | |
_— # 4‘__———_—__-—! ¥
é e L1
18-Lead
Ceramic Flat Package
. [ 6 1 1B
: __Inches Millimeters | s IS}
 Gimension [ Min. . Max.  Min. | Max B B ————1
A 050 085 _Tor | 216 — ] e
B 015 019~ 38 48 [—— ————— ¢
c 003 006 08 | 15 e — — l
D 590 625 1441 15 88 K (_—"_—____‘ —— 1 L
3 220 310 595 787 ——— L
—— T T TR B ——
S ! I R K K -+ 9 iy AS
G 050 BSC _ 127 BSC - ¥ ¥
_,Lﬂ_,,i, 370 838 I 940
J 020 040 052 102
K 060 080 152 2.03 ':_.F
U 060 152 - Ljr_ . R
C
: j ——H—] £ H |
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Packaging Information

16-Lead

Ceramic Flat Package

— —— 16—
Inni[les Millimeters G — — ,
Di Min. Max. | Min. Max. L J— — -
A | .045 085 | 114 216 ——] T
B 015 019 | 38 48 | — —— 8
C 003 | 006 | 08 15 —— —
0 T a0 11.18 K — — t
E 245 285 | 6.22 724 ! L Jpm— Py Sm— A
TF T 305 775 J T
G 1050 BSC 1.27 BSC
T H 250 370 [ 635 | 940 | !. F .‘ C
J 010 040 |25 102 5 } n
T K 045 | 714 ='T
RS 13 i ¢H+<~E——>H~H4
A
24-Lead
Ceramic Dual-in-Line
: I Inches Millimeters T o U S N W o Do W § s B e e ¥ o Wi
I Di " Min. Max. | Min. Max. 12 1
I 225 572
B 014 023 | 36 58
C 030 070 | 76 178 13
D 008 015 | 20 38
E - 1290 32.77 N o e
F 500 610 112.70 15.49 |
G 590 620 1499 11575 ; E
H_ . 100BSC " 254BSC
S Ta_ [ 0,305 | 506 A[ b
K 150 ) 381 ¢ vy
L 015 | 075, 38 it
M T 249 L
- N 005 : 13 : T
[P o 15700 5] B _J L__ v e ——/ --P D *\\<—
24-Lead
Ceramic Dual-in-Line
Narrow Package
_inches Millimeters IS RS E B E 8 o
Di Min. Max. | Min. Max. 12 1
A 225 o sn
B 014 03] 36 58 .
20 L0 00 76 178 . 13 24
| O 008 . 05] 20 . 38 ) 5 S5 S [ 5 g e o
. 1.290 377 N e R Y
F
.G 1290 !
T HTTI008BSC
J 120 ‘
S I
f—5-
M —— — -
N 005
P i 0°

34



Packaging Information

20-Lead
Ceramic Dual-in-Line
Package
" o B s O s B o O s B O o O s o
Inches Millimeters 10 1
Dimension | Min. Max. | Min. Max.
A .200 5.08
B .014 023 .36 58
C .030 070 .76 1.78 1 20
D .008 015 .20 .38 ‘—”—-H—II—IL-JI—IL“—“—JLH
E 930 975 |23.60 24.80 N —| ju— —»| je—M
F 220 310 | 559 787
G .29 I REY 8.13 3 o—F —»
H .100BSC 254BSC ‘
J 120 200 | 3.05 5.08 —_ ?
K .150 3.81 —r'
L |015 60| 38 152 L K 6
Y 098 7.8 | -
N_ [ 005 13 249 po B I 0 *\\__
P 0° 5 | 0° 15° B _.| Hj— ]
18-Lead
Ceramic Dual-in-Line
Inches Millimeters
Dimension | Min. Max. | Min. Max. R oo,
A 200 5.08
B 014 023 .36 .58
C 030 070 76 178
0 .008 015 20 .38 10 18
€ 940 [23.90 23.90 | S O [ [ D ) S
F 310 787 Nos| | | |m
G| 290 30| 7.37 8.13 |._ F _.I
H -100BSC 2.54BSC E
J 120 200 | 3.05 5.08 A ‘
K 150 381 — —_
L 015 .060 38 1.52 e *
M - 080 .38 203 J t K — G
N 05 13
P10 5 10 5 B*H‘— e N —f j=p D-\}
16-Lead
Ceramic Dual-in-Line
inches Millimeters | fem et e B e el el B
Dimension | Min. Max. | Min. Max. 8 1
A .200 508
B 014 023 36 .58
C 030 070 .76 1.78
D .008 015 20 38
E 840 2134
F 220 310 | 559 I 7.87 N —=
G 290 320 | 737 ] 8.13
H 100BSC 2.54BSC
J 125 200 | 3.18 5.08 A ;
K 150 3.8t -
L 015 060 .38 152 N }
M 080 ] 2.034“ J L
N 005 3 ‘ . A
P |0 %10 5] ; +' ‘« e —

B
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Packaging Information
.

16-Lead
Ceramic Side-Brazed
Qual-in-Line
ML Package .
i Inches 1 Millimeters
i B s O o § o B e B o B | Dimension | Min. Max. | Min. Max.
8 1 A 200 5.08
8 015 021 | 038 053
c 045 060 | 114 152
g 1 D 008 | 012 | 020 0.31
CTITCOOCJCOC T I0T E 740 830 18.80 21.08
[ pr— — M F 290 310 | 737 787
| p . F G 280 320 [ 70 813
v —— H | 100BSC 2.54BSC
' J 725 775 | 318 1 445
K 150 381
D~ L 025 055 | 063 14D
M 060 098 ' 152 249
N 005 01l
- P 005 IR
. i
18-Lead
Ceramic Side-Brazed
Dual-in-Line
Package
Inches Millimeters
mimimisiainimisis Di j Min. Max. Min. Max.
9 ! A 200 508
B 015 021 | 038 053
[ 045 060 | 114 152
10 18 D 008 012 | 020 031
J S50 g g s g o E 690 785 | 1753 19.94
N >l - - M : F 280 310 | 7N 787
SR S - —F — G 280 320 | 711 813
i e ——1 ¥ — H 100BSC 254B5C
' J 1% 318
K 150 230 | 381 585
y D= L |05 055 | 063 140
‘ ‘ M 045 095 | 114 241
x ‘ } ‘ ‘ N 005 013
Bomie— —w| H | - - C le—6 —] P 005 013
20-Lead
Ceramic Side-Brazed
Dual-in-Line
MS Package
[ Inches Millimeters |
OO elrs "1"‘ Dimension ! Min. Max. | Min. Max. |
10 A 200 508
B 015 023 ' 038 0.58
C 045 060 . 1.1 152
11 20 D 008 012 . 0.20 0.31
THU I E 942 990 | 23.93 %515
N e - =M F 1290 30 | 737 787
e F ] T80 AL 513
H 00BSC 2 54BSC B
| J 125 175 | 3.18 445
K 150 381
D= S 060 . 0.38 152
\ M 050 065 | 0.76 1.65
‘ N 005 013
6 RS 0.13
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Packaging Information
—

24-Lead
Ceramic Side-Brazed
DU;I::.—;LLM inches Milfimeters
ackag Dimension| Min. Max. Min. Max.
A 200 5.08
oooanoannonam, B 615 021 | 038 053
1 T 0% %0 | 114 152
0 008 012 | 020 0.31
E[1.180 1220 | 29.97 3101
15 24 F 580 610 | 1473 15.49
O OIS G 580 620 | 14.73 15.75
N o] e - =M K] 10085C 2 54BSC
U P —F —| T 1% 318
_ ——————— Sy K 120 200 | 305 508
A I N ) T ] 0% 070 | 076 178
v T g | M| 030 065 | 076 165
J‘ t K N 005 013
! | | | P 005 LA
PR U Ty —| e C e 6 —]
24-Lead
Ceramic Side-Brazed
Duak-in-Line
Narrow Package Inches Millimeters
] Min. Max. _M—m-'—M:n(_J
fa Do B e W e B e W o ¥ B s B s W o W e o A 200 508 |
14 ! B 015 023 | 0.38 0.58
C 045 060 | 114 152
D 008 012 | 020 0.3
5 24 £ |15 1220 (920 | 3101
S g o F 280 iR IAL 78
N o o i lem G 290 320 | 737 813
l‘* F o] H 1008SC Z54B5C
1 %5 318
T K 120 200 | 305 508
L 015 060 | 038 15
Dol [Mm 030 065 | 0.76 165
N 005 0.13
P 005 013
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