






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Monolithic m Memories 

Programmable Array Logic Family 
PAL® Series 20 AP With 
Programmable Output Polarity 

/ / / / / / / / / / / / / /////////////////////////////IIADVANCE INFORMATION 

Features/ Benefits 
• 25 ns maximum propagation delay 

I • Programmable output polarity 

• Programmable replacement for TTL logic 

• Expedites prototyping and board layout 

• Programmed on standard PAL programmers 

• Last fuse prevents duplication 

Functional Description 
The PAL series 20 AP represents an enhancement of existing 
PAL architectures which provides greater design flexibility and 
higher speed. The PAL series 20 AP comes with programmable 
output polarity and is pin-for-pin compatible with the standard 
PAL 20 series. 

The programmable output polarity feature allows the user to 
program individual outputs either active high or active low. This 
feature eliminates any possible need for inversion of signals 
outside the device. 

General Description 
The PAL series utilizes Monolithic Memories' advanced. self­
aligned washed-emitter high-speed bipolar process and the 
bipolar fusible-link technology to provide user-programmable 
logic for replacing conventional SSI/MSI gates and flip-flops at 
reduced chip count. 

The family lets the system engineer "design his own Chip" by 
blowing fusible links to configure AND and OR gates to perform 
the desired logic function. Complex interconnections which 
previously required time-consuming layout are thus "lifted" from 
the PC board and are placed on silicon where they can be easily 
modified during prototype check-out or production. 

PAL® is a registered trademark of Monolithic Memories. 

Product Description 

PART 
PKG 

GATE ARRAY 
NUMBER DESCRIPTION 

PAL10P8A J, N, L, NL Octal 10-input And-Or 

PAL12P6A J, N, L, NL Hex l2-input And-Or 

PAL l4P4A J, N, L, NL Quad 14-input And-Or 

PAL16P2A J, N, L, NL Dual l6-input And-Or 

PAL l6C1A J, N, L, NL l6-input And-Or 

The PAL transfer function is the familiar sum 6f products. The 
PAL has a single array of fusible links which is a programmable 
AND array driving a fixed OR array. 

Unused inputs are tied directly to VCC or GND. Product terms 
with all fuses blown assume the logical high state, and product 
terms connected to both true and complement of any single 
input assume the logical low state. 

The entire PAL family is programmed on inexpensive conven­
tional PAL programmers with appropriate personality and socket 
adapter modules. Once the PAL is programmed and verified two 
additional fuses may be blown to defeat verification. This feature 
gives the user a proprietary circuit which is very difficultto copy. 

Preliminary Data 
• T PD (max) �~� 25 ns propagation delay 

• ICC (max) �~� 90 mA 

TWX: 910-338-2376 
2175 Mission College Blvd. Santa Clara, CA 95054-1592 Tel: (408) 970-9700 TWX: 910-338-2374 

.onolithicm 
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PAL® Series 20 AP with Programmable Output Polarity 

PAL10P8A PAL12P6A PAL14P4A 

PAL16P2A PAL16C1A 
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Monolithic m Memories 

Programmable Array Logic Family 
PAL® Series 24 AP With 
Programmable Output Polarity 

I I I I I I I I I I I I I III IIIIIIII/////////////////IIIADVANCE INFORMATION 

Features/ Benefits 
• 25 ns maximum propagation delay 

• Programmable output polarity 

• Programmable replacement for TTL logic 

• Expedites prototyping and board layout 

• Programmed on sta.ndard PAL programmers 

• Last fuse prevents duplication 

Functional Description 
The PAL series 24 AP represents an enhancement of existing 
PAL architectures which provides greater design flexibility and 
higher speed. The PAL series 24 AP comes with programmable 
output polarity and is pin-for-pin compatible with the standard 
PAL 24 series. 

The programmable output polarity feature allows the user to 
program individual outputs either active high or active low. This 
feature eliminates any possible need for inversion of signals 
outside the device. 

General Description 
The PAL series utilizes Monolithic Memories' advanced self­
aligned washed-emitter high-speed bipolar process and the 
bipolar fusible-link technology to provide user-programmable 
logiC for replacing conventional SSI/MSI gates and flip-flops at 
reduced chip count. 

The family lets the system engineer "design his own chip" by 
blowing fusible links to configure AND and OR gates to perform 
the desired logic function. Complex interconnections which 
previously required time-consuming layout are thus "lifted" from 
the PC board and are placed on silicon where they can be easily 
modified during prototype check-out or production. 

PAL® is a registered trademark of Monolithic Memories. 

Product Description 

PART PKG 
GATE ARRAY 

NUMBER DESCRIPTION 

PAL 12P10A JS, NS, (L), (NL) Deca 12-input And-Or 

PAL14PSA JS, NS, (L), (NL) Octal 14-input And-Or 

PAL 16P6A JS, NS, (L), (NL) Hex 16-input And-Or 

PAL1SP4A JS, NS, (L), (NL) Quad 1S-input And-Or 

PAL20P2A JS, NS, (Ll. (NL) Dual 20-input And-Or 

PAL20C1A JS, NS, (L), (NL) 20-input And-Or 

NOTE: Land NL options are 28..;pin chip carriers. 

The PAL transfer function is the familiar sum of products. The 
PAL has a single array of fusible links which is a programmable 
AND array driving a fixed OR array. 

Unused inputs are tied directly to VCC or GND. Product terms 
with all fuses blown assume the logical high state, and product 
terms connected to both true and complement of any single 
input assume the logical low state. 

The entire PAL family is programmed on inexpensive conven­
tional PAL programmers with appropriate personality and socket 
adapter modules. Once the PAL is programmed and verified two 
additional fuses may be blown to defeat verification. This feature 
gives the user a proprietary circuit which is verydifficultlo copy. 

Preliminary Data 
• T PD (max) = 25 ns propagation delay 

• ICC (max) = 100 mA 

TWX: 910-338-2376 
2175. Mission College Blvd. Santa Clara, CA 95054-1592 Tel: (408) 970-9700 TWX: 910-338-2374 

Monolithic I! lin 
Memories InJnJ.I 
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PAL®Series 24 AP with Programmable Output Polarity 

PAL12P10A PAL14P8A PAL16P6A 

PAL18P4A PAL20P2A PAL20C1A 
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l!1!'n I ~ OHPAL20P8 
I Monolithic uun.u Memories 

II I I I I I I I II/IIII/IIIIIII//////ii////i///ii//I/ADVANCE INFORMATION 
1-------------------------------

Features/ Benefits 
• 20 inputs; 12 external, 8 feedback 

• 6 ns max. propagation delay 

• 32 product terms 

• Product term sharing 

• Programmable output polarity 

• 10KH ECl compatible 

• 24-pin SKINNYOIP® 

• SOil termination drive 

• Input pull-down resistors 

• Voltage compensated 

• Compatible with TTL programmers 

I Description 
This ECl PAl® device has a 20P8 architecture, is ECl 10KH 
compatible, and has a simple programming algorithm. The 
10HPAl20P8 is a 20c input, 8-output PAL part. Outputs have a 
polarity fuse and can drive a 50 Il termination to -2.0 V. 

Product term sharing allows the choice of one oftwo outputs for 
the given product term. Product terms are grouped in multiples 

'I of eight per output pair allowing up to eight product terms to be 
associated with any output term. 

, Features 
The following description explains some of the features of the 
10HPAl20P8. Features to be programmed into the PAL device 
are completely specified by the Boolean equations and automat­
ically configured by the PAL assembler (PALASM),M. 

Product Term Sharing 
The basic configuration is eight product terms shared between 
two output cells. For each output a product term can be used by 
either output, but since the product term sharing is exclusive, a 
product term can be used by only one output, not both. If the 
same product term is needed by the same output pair, then two 
product terms are generated, one for each output. 

* Patent pending, 

PAL'" and SKINNYDIP'R are registered trademarks of Monolithic Memories. 
PALASM'" is a trademark of Monolithic Memories 

Programmable Polarity 
Output polarity is defined by comparison of the pin list and the 
equations. If the log ic sense of a specific output is different from 
the logic sense of that output as defined by its equation, the 
output is inverted. If the logic sense of a specific output is the 
same as the logic sense of that output as defined by its equation, 
the output is active high polarity. 

Preliminary Data 
• 6 ns maximum propagation delay 

• -230 mA maximum lEE current 

Areas of Application 
• High-performance communication equipment 

• High-speed test instrumentation 

• Mainframes or Super-minis 

• Computer-aided graphics 

Pin Configuration 
10HPAl20P8 

TWX: 910-338-2376 
2175 Mission College Blvd. Santa Clara, CA 95054-1592 Tel: (408)970-9700 TWX: 910-338-2374 
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10HPAL20P8 

Logic Diagram 
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Monolithic m Memories 
ZHALTM 20 CMOS 
Hard Array Logic Devices 

II I I II I I I I I I I I IIIIII/IIII///////////////////IIADVANCE INFORMATION 

Featuresl Benefits·· 
• Zero standby power 

• High speed, CMOS technology 

• Low cost alternlltive for Small and Medium 20 Pin PAL® series 

• Fully CMOS/TTL level compatible 

Description 
The Medium 20 Pin ZHALtepresents a new concept in HAL 
technology which offers the benefits o/virtually zero standby 
power consumption and high speed operation. These benefits 
are achieved as a result of Monolithic Memories' advanced 3 
micron CMOS technology. 

The ZHAL archite>cture is optimized for low cost and ease of 
implementation in CMOS. It also provides a high degree of 
flexibility whi.ch allows it to address 80-85% of all Medium 20Pin 
PAL applications and allthe appl ications of the Small 20 Pin PAL 
series. 

Generlll Description 
To design a ZHAL, the user first programs and debugs a pAL 
using PALASMand the "PAL DESIGN.SPECIFICATION" stan­
dardformat. :rhis speCification is submitted. to Monolithic 
MemorieS where it is computer proceissed and assigned a bit 
pattern number, e.g. P01234. 

Monolithic Memories will provide a·pAL sample for customer 
qualification. The user then submits a purchaseorder for a ZHAL 
of the specified bit pattlirn number, e.g. ZHAL16L8 P01234. 

Area$ of Application 
• Portable computers 

• Battery-operated instrumentation 

• Low-power industrial or military equipment 

• Standard CMOSITTLIogic replacement 

Preliminary Data 

ICC (Standby) = 100ILA (Max) 

ICC@(FMAX) =90mA 

VOL =.4V 

VOH = 3.5V (HCT COMPATIBLE) 

VOH = 2.4V (TTL) 

10L = 8mA 

10H = -6mA (HCT COMPATIBLE) 

10H = -4mA (TTL) 

Propagation delay = 35ns max 

Setup time = 30ns min 

Clock to out time = 25ns max 

FMAX=18MHz 

MMI's New Zero Power Hard Array Logic (ZHAL) is Pin for Pin 
Compatible and May Replace Most Patterns of The Following PALs: 

10H8 12li6 14H4 

~L!" i.S a registered trademark of Monolithi!; Mernpries PALASMT~ is a trqdemark of Monolithic Memo~i~s 
HAL·~' IS a registered trademark of Monolithic Memories ZHAL'" is a trademark of Monolithic Memories 

TWX: . 91'04338-2376 
2175 Mission College Blvd. Santa Clara, CA 95054-1592 Tel: (408)970-9700 TWX: 910-338-2374 

16H2 

WlO_'ith/em·· Wle",orles 
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ZHALTM 20 CMOS Hard Array Logic Devices 

14L4 .16L2 16L8 

16PB 16RPB 16RP6 . 16RP4 

NotE: p~ conla9.t YPW;ioCaI MMI field application engineer for aSsistance in evaluating whether this ZHALdevice can be used: 
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Package Drawings 

Leads/Finish 
Monolithic Memories Incorporated proyides high strength 
nickel iron steel (Alloy 42) leads on all fiat pack and side braze 
packaged deyices. In addition, the user is offered a choice of 
two finishes, standard gold plate and solder dip oyer gold plate. 

"Alloy 42 
Composition Nickel 42.0% 
(Nominal) Manganese .50% 

Cobalt .19% 
Silicon .07% 
Chromium .06"10 
Aluminum .024% 
Carbon .012% 
Phosphorous .006% 
Sulfur .001% 
Iron Balance 

"Physical Properties 

Melting Point 1,427°C 

Curie Temperature 380°C 

Density (g/cc) 8.11 

Coefficient of Thermal Expansion 5.4X 10-6 
cm/cmOC(21 - 343°C) 

Thermal ConductiYity .03 
cal-cm/sq cm-secoC 

Electrical ResistiYity 71 
(micro ohm-cm at 20"C) 

Modulus of Elasticity (psi) 21.1 x 106 

I 

Tensile Strength (ksi) 97 

i 
Elongation 10% 

I Vickers Hardness 208 
• Stamping Technology Data Sheet 

GarTech Data Sheet 

Lids 
Monolithic Memories Incorporated utilizes high durability 
KOVAR lids on all Flatpack, chip carriers and sidebrazed 
packages. 

I "Composition 

Nickel 

Cobalt 

Manganese 

Silicon 

Carbon 

Iron 

Lid Finish - Gold plating 

Melting Point 

Curie Temperature 

Density (glcc) 

Thermal ConductiYity 
(cal-cmlsq cm-secOC) 

Electrical ResistiYity 
(micro ohm-cm at 20°C) 

'CarTech Data Sheet 

29.0% 

17.0% 

.30% 

.20% 

.02% Maximum 

balance 

1 ,450°C 

435°C 

8.36 

.05 

49 

Package Body 
Monolithic Memories Incorporated utilizes high reliability 
multilayer ceramics in the body of all side brazed packages. 
The body ceramic is comprised of a mixture of 90% alumina 
(AL20al with other ceramics such as silica (Si02), MgO and GaO. 

"Physical Properties (nominal) 
Bulk Density 
Water Absorption 
Vickers Hardness 
Flexural Strength 
Young's Modulus 
Coefficient of Linear Expansion 
Thermal ConductiYity 
Specific Heat 
Dielectric Strength 
Volume ResistiYity 
Volume ResistiYity 
* Kyocera International Data Sheet 

3.6 grams/cc 
-0% 
1,300 
40,000 gSi 
39X10' psi 
6.5 X 10-6 (40°C-OO°C) 
.04 Cal/cm . Sec· °C 
.20 Cai/gOC 
10 kv/mm 
1014 ohm· cm (20°C) 
109 ohm . cm (300°C) 

Aluminum Bonding Wire 
Monolithic Memories Incorporated uses 1.25 mil aluminum 
wire to connect I.C. chips to all hermetic packages. The same 
high reliability wire is used in side brazed packages, fiat packs, 
cerpacks, chip carriers, cerdip packages, and pin grid arrays. 

"Physical Properties 

Composition Aluminum 99% 
Silicon .85% to 1.15% 
Other .009% maximum 

Tensile 
Strength 17 to 21 grams 

Elongation 1%to 4% 

Resistance 
(ohmslinch) .94 to 1.1 

Weight 
(mg/foot) .61 - .68 

• Secon Metals Corp .• Data Sheet. 1975 

II/IonoHtNo WIII.mories . 



Package Drawings 

Package Drawing 

Side Brazed Package 

• 

PACKAGE BODY LID LEAD MATERIAL 

Alumina Gold Plated Kovar With Alloy 42 
(Standard Dark) Nickel Underplating 

BONDING WIRE CAVITY/SEAL RING LEAD FINISHES 

1.25 Mil Aluminum Gold Over Nickel Gold Plate (Standard) 
Over Tungsten Solder Dip Over Gold Plate 

16-4 MonoIIthlD IHllllllenrories 



Package Drawing 
48D Side Brazed Ceramic Dip 

(1/2"x27/16") 

PIN#1 
IDENTIFY 

48 

t 

~ 

.495 +.005 sa 
12.573 ± .127 

Package Drawings 

. = IC:I; c::I -

D 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

25 

24 

.152 + .015 
3.861 ± .381 

1_ .590+.010 -I 
14.9B6±.2S4 

I I L.·· .011 ±"002~ 1--
.279±.0511 

.605 + .015 _ 

15.367 ± .381 

16-5 



Package Drawings 

Package Drawing 

Flat Pack 

LEAD~===l'::-
SEAL RING 

PACKAGE BODY LID LEAD MATERIAL 

Alumina Gold Plated Kovar With Alloy 42 
Nickel Underplating 

BONDING WIRE CAVITY/SEAL RING LEAD FINISHES 

1.25 Mil Aluminum Gold Over Nickel Gold Plate (Standard) 
Over Tungsten Solder Dip Over Gold Plate 

16·6 Monollthio m Memo""'. 



Package Drawings 

Package Drawings 
16F-4/5 Flat Pack 

(1/4"x3/S") 

1SF-213 Flat Pack 
(3/S"x3/S") 

PIN NO. 1 
IDENTIFY 

.011 ±.002 

~L 

.017+.002 ~D6 ~.005BSC t .432+.051~. r .127 
.396 + .015 

* 8 9 ~ 10.058["381 

.045 MAX--"J I 305 015 I L.oos MIN 
1.143 -;. 747 ~·.381 -I .127 

~::::~:~ 
1:

960 ±.2~ 1_ '~-----:--Ir-- .078 ± .007 ,_ , r 1.981 ±.178 

~------~4~~==~~~======~~F=~[ 
.005 ± .001 T 180 'II 030 L.025 ± .015 
.127±.025 ~572MIN~ r-:762 MIN .635±.381 

.017 ±.002 

.432 ± .051 J-. 

1~BSC~ 
r 
.L 

.005 MIN 

.127 

l 
~.T 
.127±.025 

PIN NO.1 
IDENTIFY 

-I1-.Ol1±.OO3 

'" II .279 ±.O76 

D18~ , 

.360 + .010 
9.144 +.254 

9 10 

I .. 305 ± .015 I 
j47.747 ±.381~ 

.004 MIN 

.102 

rt .390MAX~ t ::.010 -I" ~ 
9.144±.254S!11•905 ±.203 

J • • \-1 J 

.275 + .010 1-.· .11 .030 MIN ~ 
6.985 ±.254 I- .762 .635 ±.381 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAl(. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLlME7ERS 
ALL TOLERANCES ARE ± .007 INCHES 

liIonolllhla W liIemorles 16·7 



Package Drawings 

Package Drawings 
20F·3 Flat Pack 

(1/4"x3/B") 

24F·3 Flat Pack 
(1/4"x3/B") 

16-8 

.017 ±.002 

.432±.051L 

~BSC 
1.270 ~ 

t 
t 

.M!:MAX~ 
1.143 

PIN NO.1 _11_ .011 ± .003 
IDENTIFY .279 ± .076 

020 

. 1011 ' 

I .305 ± .015 .... 1 r- 7.747 ± .381 

1 
.398 +.010 

1.0.109 +.254 

! 

.075±.008 
1.905 ±.203 1:·:':-A 

~--------~4~~~~~~~~I========~=-L 
.005 ± .001 ~... . 180 ~ I ~ 030 

~MIN __ '---<MIN 
.127 ± .025 4.572 .762 

.017 ±.002 

.050 BSC 
1.270' l 

T 

~MINJ 
.127 

PIN NO.1 
IDENTIFY 

024 

1213 

I~-I r- 7.747 ± .381 , 

"';~7MAX­
~ 

1 
.398 + .010 

10.101+ .254 

L·OO4 MIN 
.102 

..L_Jj~:~::·;g:l'-::-:::~L=tt ~"': 
~I I II 030 L.025±·015 
.127 ±.025 ~~ :.~ --1--1 - :762 MIN .635 ±.381 

UNLESS OTHERWISE SPECIFIED:' 
ALL DIMENSIONS MIN.·MAlt IN INCHES 
ALL DIMENSIONS MIN.·MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 
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Package Drawing 
24F-4/6 Flat Pack 

(3/8"x5/8") 

• 
7±.002 J _.0_1 __ 

.43 2 ± .051 

50 _.0_ 
1.2 70 BSCl 

.005 MIN 

.127 

• J 
~ 

Ti 
,-

.005 ± .001 

.127± .0251 
=l=t== 

Package Drawings 

PIN#1 
IDENTIFY 

• 
1 ·24 

12 13 

~.2~±'015 ~ 
6.731 ± .381 

-- .400 + .0081 
10.160 ±203 

, 

I ... 280 ± .oo~ .. ' l 
7.112 ± .152 

..,Q~MIN 

I 0.762 

_.440 MAX-
11.176 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
All TOLERANCES ARE ± .007 INCHES 

Monolithic W Memories 

1 
.600 +. 

15.240 ± 
010 
.254 

J 
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Package Drawings 

Cerdip Package 
Caps and Bases Softening Point 400"C 

Caps and bases consist oftwo sections, pressed alumina body 
and LS-0113 glass seal ring. 

Seal Temperature 

Dielectric Loss 

450"C 

'Properties of pressed Alumina (Nominal) Tangent 33.0 
(1MHz'25°C) 

91% Dielectric Constant 85.0 
-0% Volume Resistivity 2.5 x 109 

3.80 250°C ·.ocm) 

Thermal Conductivity .78 
@ 25°C, Kcal/m, hrOC) 

9.0 

Alumina Content 

Water Absorption 

Specific Gravity 

Moh's Hardness 

Coefficient of 
Linear Expansion 

7.1 X 10-6 °C(40°C - 500°C) oc Particle Emission 22 

Thermal Conductivity .05 cal/cm'sec' °C 

Flexural Strength 38,497 psi 

Dielectric Strength 10 kv/mm 

Volume Resistivity 1012 n· cm (25°C) 

Volume Resistivity 108 n· cm (300°C) 

'Physical Properties of LS-0113 Seal Glass 

Coefficient of 
Thermal Expansion 
(30 - 250°C) 

Specific Gravity 

Transition Point 

6.85 

320°C 

• Narumi Technical Ceramics Datasheet 

CPH/cm2 

Cavity /Die Attach 

Monolithic Memories Incorporated utilizes high strength eutectic 
die attach in CerDip packages. CerDip bases have a gold lined 
cavity and attachment of die occurs through the formation of a 
silicon/gold eutectic at elevated temperatures. 

Leadframe Material/Lead Finish 

Monolithic Memories Incorporated uses Alloy 42 as a leadframe 
material for Cerdip packages. Standard lead finish is tin plate 
(300 - 600 1-'). Solder dip is used to conform to 38510 lead finish 
spec. 

CAVITY BONDING WIRE 

DIE (DEVICES) 

LEAD FRAME 

Alloy 42 

GLASS 

LS-0113 

BONDING WIRE 

1.25 Mil Aluminum 

CAVITY 

Gold Over Alumina 
For Eutectic Die Attach 

MonolithIc Wlwemorles 

CAP 

LEAD FRAME 

GLASS 

CAPANO BASE 

Pressed Alumina 

LEAD FINISHES 

Tin Plate 
Solder Dip 



Package Drawings 

Package Drawings 

14J Ceramic DIP 
(S/16"x3/4") 

-I r- .018 ± .004 II .457±.102 

~.02OMIN 
.508 

.381 MIN 5.080 i~: MAXl ,-.. . 1;::7\~~2 -I [~. MAX 

~MINJ -~ ~'020 
4.084 . 2:0 - .. 3.683 ±. .508 

SSC I 
.084 .036 

2.134 REF (2) .914 

16J Ceramic DIP 
(S/16"x3/4") .457±.102 

___ 11"- .018 ± .004 

.... 1 __ .005 MIN 
.127 

i;: :.AX.IN ~Ij!:;~o~:a-I 
.381 . .200 MAX 

r-~ ______ ~ __ ~~5.080 

~1~ t 
-::g=q ~=t 
4..

108460+ MIN G .100 .038 3:; :.~ 
--ssc.... -
2.540 .914 

___ .065 MAX 

1.651 

Notes: 

7.899 
1 __ 2!L_, 

.158 + .016 .253 + .012 

4.013 ± .406 L I-r 6.426-'.305 

_t 

~ .... I~ __ .....,,'==,~""""~~~i~~;) .279 ± .051 

.375 ± .025 
9.525 ±.635 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAlt IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

4 .375 ± .025 .. 
9.5.25 ± .635 

1. Specified body dimensions allow for differences between SSI, MSI and 
LSI packages. 

2. Lead material tolerances are for tin plate finish only. Solder dip finish adds 
2-10 mils thickness to all lead tip dimensions. 

MonoIllhlc W Memories 16-11 



PackageD .... ings 

Package Drawings 
18J Ceramic DIP 

.457±.102 --II---~ (5/16"x3/4") 

20J Ceramic DIP 
(5116"x1") 

1_'02OMIN -I .508 

.457±.102 
.... 11_ .018 ± .004 

c::::::] .. 
.060 + .004 .... 1' u II .OOS 
1.524 ± .102 I-- .... ,- .127 MIN 

j~MAxl I .968 + .030' ~ 
,.015MIN ",,' 24.587,±.762, 'i~MAX .381 '. " 5.080 

.~=t 
~~ MIN • ".~~BSC' __ ...... 036 ' '3.:,:.~ 

2.540 • .914 

.... ' ..:.!!!!.MAX 
, '1.905 

Notes: 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAlt IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

7.899 

~..:lli.j 
.285 + .022' 

.160 + .016' I-ft-I' 7.239 ± .559 
4.064 ±.0W6 L I If ' 

r6 -1--- -1\ ' 
l~' ~~ 2' _13' .011, ± .002....... _ __ ' REF. (2) 

.279±.OS1 ' 

.375 ±.025 
. 9.525 ± .635 

1. Specified body dimensions allow.fordifferences between SSI, MSl.and 
LSI packages. 

16·12 

2. Lead material tolerances are for tin.plate finish only. Solder dip finish adds 
2-10 mils thickness to all lead tip dimensions •. ' 

MonoUlhlcW.emorle. 
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Package Drawings 
24JS Ceramic SKINNYDIP 

(5/16"x11/4") 

.015 MIN 

.381 

Package Drawings 

1.258 + .025 

-/ .200 

~~~ 
31.953 ± .635 8

~ 
7.899 

.158 + .016' •• .293 + .012 j'~~4MAX~ 

t 
=t'1~+'020 

3.683 ±.508 

.m"_~1 II ,~,~ 

-A\ 
I~ ~ 20 _130 

~_ __ ~.. REF. (2) 
.279 ± .051 

~~Hf-HHLf- Hf- >- H>-ll 

~.~96 1-1-.~100 SSC --- ...-.036 
.914 2.89 

MAX 
540 

24J Ceramic DIP 

.375 ± .025 '-» 
9.525 ±.635 

(1/2"x1 1 /4") r-'=:W::L.C:J....l:::J.....J:::J..JD-r:::L='-=--=-=-r::::JL... 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

~~I-.457± .102 

Notes: 

1. Specified body dimensions allow for differences between MSI and LSI packages. 

2. Lead material tolerances are for tin plate finish only. Solder dip finish adds 
2-10 mils thickness to all lead tip dimensions. 

MonolithioW Memories 16·13 



Package Drawings 

Package Drawings 
40.1 Ceramic DIP 
(9/16"x21/16") 

16·14 

.336:': .025 
8.534:': .635 

_.020 MIN 
.508 

I

" 2.058 + .025' 1 

j~~:M: .. ,:l ~ 
.381 1 

,~ .. fL9-=~ ~ ~ . .145±.020 

~MAX 
5.715 

4.064 ~ MAX .... ___ .036 .J.Q!!.. BSC 3.683 ± .508 
2.489 I .914 2.540 

Notes: 

- 13.335 ± .381 -I .525 + .015' I 

Ifl 1\ .161 + .020' TI· 
4.089 ± .509 

2° _110 II 1\ 
.011 ± .002_ _ REF. (2) -- ~ 
.279 ± .051 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAlt IN INCHES 

_ .658 + .030 _ 

16.713 ± .762 

ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

1. Specified body dimensions allow for differences between MSI and 
LSI packages. 

2. Lead material tolerances are for tin plate finish only. Solder dip finish adds 
2c 10 mils thickness to all lead tip dimensions. 

MonolithicW Memories 



PACKAGE BODY 

Alumina 
(Standard Dark) 

BONDING WIRE 

1.25 Mil Aluminum 

Package Drawings 

Leadless Chip Carrier 

PACKAGE BODY 

TERMINALS 

LID 

Gold Plated Kovar With 
Nickel Underplating 

CAVITY/SEAL RING 

Gold Over Nicker 
Over Tungsten 

TERMINALS 

Gold Plating Over Tungsten 



Package Drawings 
20L Leadless Chip Carrier 

(.350"x.350") 

I 
(AI 

(B) 

.313 + .016 
7.450 ± .406 

! 

TOP VIEW 

28L Leadless Chip Carrier 
(.450"x.450") 

.020 x 45' TYP 
[.506 

1 
t 

(A) 
+ .010 .406 

10.3 12±.254 
1 
(B) 

1 

.390 + .003 
9.906± .076 

1 

__ .450+.006 
+ 11.430 _ .203 

TOP VIEW 

Package Drawings 

) 

I ( 

~ 
SQ_ 

.025 ± .003 TYP (20).1 .020 x 45' 

.635 ± .076 [ .508 

.~!~ MIN~-U-"S-U-"S-""-""--'----'--'-08-51r± .008 

-.----=.::.:....- ~'\. I 2.159±.203 

1 .210 

6.350 
REF 

~ 

5.080 
BSC 

! 
I~ 1.270 ~ •••• ·tlR~BSC 

,.~~ll,~~ uro,.>v 
.075 .100 .050 + .005 TYP 

.350 REF 

8.890--1.--1 ----., 

-j~~6X45' 
TYP(3) 

BSC 

BOTTOM VIEW 

BOTTOM VIEW 

.025 ± .003 r·635 ±.076 
__ TYP 

.060 ± .006 .072 ± .008 UNLESS OTHERWISE SPECIFIED: 

16-16 

[~ ~i 
LI Iii iii iii I 

ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALtDIMENSIONS MIN.-MAX. IN MILLIMETERS 

·ALL TOLERANCES ARE ± .007 INCHES 

Notes: 

1. Solder fillets on lid edges not shown. 

MonO"'hlC:.W Memories 
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Package Drawings 

Package Drawings 
44L Leadless Chip Carrier 

(.65U'x.650") 

1 
+ .033 .525 

13.33 5 ±.838 
sa 

I 

~ " 

.040 x4 
1.016 

5° (3)--. ~_.m,~J 
16.510 ±.254 

TOP VIEW 

.501 +. 032 
.813 12.725 ± 

i 

~±~ ~±~ 

[f.524±.15i ['-829 ±.203 

I Iii iii iii iii I I~ 
52LLeadiess Chip Carrier 

(.750"x.750") 

.020, X450 TVP 

[-506 

t 

+.011 

-'l t 

.750 
19.05 o ±.279 

sa 
F= r= 

1:::0 REF' 

L~ 
45.1 ~x 

1.016 TV P(3) --.~~j 13.970 ± .076 

_ .580 + .006 sa 
14.732 ± .152 

~ 

.050 + .005 .-J.~ 
1.270 ± .127 .075 

1.905 
REF 

TVP(44) 

BOTTOM VIEW 

• 
BOTTOM VIEW 

Il .05O ·BSC 
1.270 

__ .050 ± .005 

1.270 ± .127 

.015 MIN 

.381 

.010 R 

.254 TYP (52) 

UNLESS OTliERWlSE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

Notes: 

1. Solder fillets on lid edges not shown. 

16·17 



Package Drawings 

84L-1 Leadless Chip Carrier (Cavity Up) 
(1.150"x1.150") 

t 

0+.015 1.15 
29.2 10 ± .381 

so 

.~ 

Package Drawings 

.085 ± .008 

r-21~y±~.~~3~~nn~~~~~rv~~ 

1 
.008 R 
.~3 

TYP(84) 

.L 
cl~ 

x 45 0J 
c~~ "-':'-"-''-''-''-''''-''-'''-''-''-':'-''-..... -"-' ...... ''-'''-''"':'J l~BSC 

~ 
1.016 

TYP( 3) 

16·18 

-- 1;~~8+±0~;6 sa __ 

.050 ± .005 
o ± .127 1.27 

~REF--
1.905 ---- .734 + .008 sa-

18.644 ± .203 I~ .. ---- ;5~:! REF-----i .. 1 

TOP VIEW 

.092 + .009 .080 ± .008 r 2.337 ± .229 2.ii32±.2031 

t 
Iii iii iii iii iii iii iii i ill 

t 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

Notes: 

1. Solder fillets on lid edges not shown. 

Monollthicmml! Memories 

BOTTOM VIEW 

1.270 



Package Drawings 

84L-2 Leadless Ch' IP Carrier (Cavity Down) 

-1 
1.380 ± .010 

35.052±.254 

(1.380"x1.380") 

PIN # 1 
IDENTIFY 

Package Drawings 

PIN#l 
IDENTIFY 

1 
1.050 D .050 

[1.27O BSC 

-' -t t 
.500 

12. 700 BSC 

+ 

xr 
~ ~ ............ . 

--1-1(84) _J 
____ .030 ± .005 

.762 ± .127 

Uml~ 
... 670 + .003 I 

17.018 ±.076 SQ..-

HEAT SINK TOP 
__ 1.150 + .010 

29.210 ± .254 SQ-HEAT SINK 
BASE 

I r .110 ± .017 .063 ± .007 

i t __ 2._794 ±['=43~2~~=T====b~= C·6~ ±.178 
BonOMVIEW 

I~t_·_-

! l.060 ± .006 
I 1.524 ± .152 

+T .245 ± .020 L 'j'~ -t .. - -
~ ~:: ';;~~?-~ir"·';.}~ 

U~i~sgl~~~~~~~E SPECIFIED: 

SOCKET 
(SEE NOTE 4) 

ALL DIMENSIONS =IN.-MAlC. IN INCHES 
ALL TOLERANCES ~~.-MAX. IN MILLIMETERS 

E ± .007 INCHES 

Notes: 

1. Solder fillets on lid ed ges not shown. 

Monolith/oW Mem .• or.es 16-19 



84L-2 Socket 

• 
D 

TOPYIEW 

PIN MOUNT 

Package Drawings 

~DIA 
1.~ 

~-------,-------------------.~ .~ 

.008 

.220 

_~.050 
1.270 

.600 

--~=f=-=!=~ 
~ ___ ~1~.~~±~.~~~~~ .1~ 

3.7110 

LOCATION PIN (OPTIONAL) 

SURFACE MOUNT 

+~ 
.063-.004 
1.BiiOTciiiO 

-.100 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.·MAlI. IN INCHES 

.~ 

.600 

ALL DIMENSIONS MIN.·MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

Socket SpecIfications (all values from Yamalchi/Nepenthe data sheet): 

PIN MOUNT 

SURFACE MOUNT 

o 

.079±.020 
2.~±.6OO 

1. Insulation Resistance ..••.•....•..........•..•....•....•.•..•.•...•. ;................ 1,000 M n minimum at 500 V DC 
2. Dielectric Withstanding Voltage ............................... " • .... • .. .. .. . .. .. ... 700 V AC RMS for one (1) minute 
3. Contact Resistance ....... .. . .... .. .. .. .. .. .. . .. • .. • . .. .. . ..... .• • ... • .. .. .. • • .. ... 20 M n maximum at 10 mA, 20 mV 
4. Rated Current Per Contact. . . . . • . • . • • • . . . . . • • • • . . • . • . . . . . . • . . . • . . . . • • . . • • . . . . . • . • . . • • • . . . • . . . . . . . . • . .• 1 A maximum 
5. Operating Temperature ...•.....•......•...•.•.........•......•..........•..•...•....•.....•......... -55 to +100·C 
6. Contact Force ................................................ ..... .... . . .. .. . . .. .. .. .. •. 85 grams min for each contact 

16·20 """""hlo W I/IIemories 
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Package Drawings 

Leadframe Molded Packages 
Tensile 'Resistance Weight 

Monolithic Memories Incorporated utilizes the latest high­
strength, high-conductivity copper leadframes for assembling 
devices in molded plastic packages. Depending on availability, 
all copper leadframes will be stamped from either ALLOY 195 or 
TAMAC5. 

Listed below are the physical parameters of these two equivalent 
alloys: 

Nominal (1) Alloy 195 (2) Taniac 5 
Composition 

Copper 97.0% 
Iron 1.5% 
Tin .6% 
Phosphorous' .1% 
Cobalt .8% 
Zinc .2% max. 
Aluminum .02% max. 
Lead . 02% max. 

Melting Point 1,090°C 

Density (G/cc) 8.92 

Coefficient of Thermal 
Expansion 

1.69 X 10-5 (20-3OO"C) cm/cm/oC 

Thermal Conductivity 
at 20°C cal" cmlsq cm -
sec_oC .47 

Electrical 
Resistivity 
(microhm - cm~ 20·0) 3.94 

Modulus of 
Elasticity (psi) 1.73 x 107 

Tensile Strength 
(ksi) 75/85 

Elongation 2 -5% 

Vickers Hardness 157 - 175 

Mechanical Criteria 

98.0% 
.75% 

1.25% 
.03% 

1 ,075° C 

8.8 

1.67 x 10-5 

.33 

4.93 

1.71 x 107 

69m 

4-7% 

150-

All leadframes are sufficiently strong so that leads in the 
,finished package will survive two goo bends (bend is complete 
cycle O· to 90° to 0°) without fracturing. 

(1) OLIN Brass data sheet, 1971 
(2) TAMAGAWA data sheet, 1980 

Gold Bonding Wire 
Monolithic Memories chips are connected to package leads 
using 1.0'mil, 1.25 mil, or 1.30 gold wire, depending on 
assembly and device requirements. In some cases, the 
impuritiesofthe gold wire will vary to accommodate particular 
devices. Listed below are typical parameters. 

Composition 

Gold 
Silver 
Calcium 
Copper 
Iron 
Beryllium 
Magnesium 
Others 

99.9990 
.0001 
.0001 
.00001. 
.0001 
.0001 
. 0001 
.001 

.001 

.001 

.0002 

.001 

.001 

.001 

.001 

Diameter Elongation Strength (g) ohms per In. mg per ft 

.00100 

.00125 

.00130 

3 -6% 
3 -6% 
3 -6% 

8-12 1.13-1.202.83-3.20 
10 - 14 .72 - .77 4.42 - 5.00 
14 - 18 .67 - .71 4.78 - 5.41 

• Secon Metal data sheet 

Package Body 
MOnolithic Memories utilizes a low-chlorinethermosetting epoxy 
resin for all molded assembly. This moisture-resistant thermally­
conductive plastic provides high-reliability protection ina 
commercial environment. 

1Thermoset Plastic 

2.5 x 10-5·C max. Thermal Expansion 

Thermal Conductivity 1.6X 10-3 caVseccmoCmin. 

Glass Transition Temperature 1500C min. 
Heat Deflection Temperature 200·C min . 

Water Absorption After 
BOiling for 24 hrs. 

Specific Gravity 
Volume Resistivity 
(Room Temperature) 
Volume Resistivity (15OOC) 

DielllCtric Constant (1 MHz) 
Flexural Strength 

Impact Strength' 
FreNa+ 
Free CI-

Hydrolyzable Chlorine 

.5% max. 
1.80-1.86 

1015 0 - cm 
1013 0 - cm 
4.5 max. 

19,000 psi 
2.5 kgf. cmlmm2 

5 ppm max. 
5 ppm max. 

300 ppm max. 

,lSumitomo Bakelite Company data sheet 

Lead Finish 
Monolithic Memories molded devices come standard with 300 -
600 microinches of tin plating on all exposed leads. This finish 
provides the user with a solderable surface for PC board 
attachment. 

In addition to tin plating, Monolithic Memories offers a solder dip 
finish. This finish puts a coating of solder on all exposed metal 
and results in excellent solderability of the finished package. 

Die AHach Pad/Bonding 
Monolithic Memories utilizes high-strength conductive epoxy to 
attach die to P-Dip leadframes. The leadframe is plated with 150 
microinches of silver in the die attach area to enhance the 
strength and reliability of the bond. 

'Epoxy Characteristics (typical) 
Specific Gravity 2.31 

Shore "D" Hardness (ASTM-D-1706) 84 
Coefficient of Thermal 
Expansion (crn/cmo C) 2.5 X 10-5 

Tensile Strength (ASTM-D"1002) 
Measured at 25" C 
Measured at 85" C 

Volume Resistivity 
(ohm - em, 25'" C -155" C) 
Resistivity After 200 hrs . 
Ag,ng at 1800C 
* A'micon Corporation data .. sheet 

2,100 psi 
1,500 psi 

.001 

.0001 

16-21 



Package Drawings 

Molded DIP 

Oil, r-BO~IDINIG WIRE 

LEAD 

DIE IDEVICEI-J 

LEAD FRAME BONDING WIRE PACKAGE BODY 

Copper Alloy 195. 1.25 Mil Gold Wire. Thermoset Plastic. 
Copper Alloy Tamac 5. 

LEAD FINISH DIE PAD DIE BOND 

Tin Plating. Spot Silver Plating Silver Filled Epoxy. 
Solder Dip. (150 Microinches). 

16·22 Monolithic m Memories 



i 

'I 

Package Drawings 
16N Molded DIP 

(1/4"x3/4") 

.086 . 
2.184DIA (2) 

(EJECTOR PIN) 
OPTIONAL 

'PIN NO. 1 
IDENTIFY 

+ 

1SN Molded DIP 
(1/4"x7/S") 

PIN NO. 1 
IDENTIFY 

Notes: 

VERSION l' 

Package. Drawings 

_II- .018 ± .004 I .457±.102 1= . 
PINNO'l'~' J 
IDENTIFY . .070 DIA 

. 1.778 

. 1S;TYP 

VERSION 2 . VlJ 
7.620 f .300--1 

~1 ~'-A4f ::.:~ J41100TYP 

.on ± .002]114- "'" t~~;1(~ 

.279 ± .051 ~. 
• .360 +.025 

• 9.144 ±.63S 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MIUIMETERS 
ALL TOLERANCES ARE ± .007 INCHES .889 

~
_.035 

-- --~ .914 

PIN NO. 1 ~ 
'IDENTiFY .:!!!!. DIA 
, 1.718 

VERSION 2' 

1. Lead material tolerances are. for tinplate finish only. Solder dip finish adds 
2-10 mils thickness to all lead tip dimensions. 

2. Both version 1 and version ,2 conf.igurationsare rnanufac~ured interchangeably. 

3. Ejector pin marks on version 1 are optional. lOMAR85 



Package Drawings 
20N Molded DIP 

(1/4"x1") 

PIN NO. 1 
IDENTIFY 

I" 

24NS Molded SKINNYDIP 
(1/4"x1 3/16") 

PIN NO:1 
IDENTIFY 

UNLESS .oTHERWISE SPECIFIED: 

Package Drawings 

--II'-~ .4S7±.102 

VERSI.oN l' 

1.020 + .015 ___ _ 

25.908 ± .381 

......... 036 
.914 

ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

'" 

Notes: 

1.196 + .015 _____ ~ 

30.378 ± .381 

-~ .914 

j:'DIA~ 
PINN.o.1 . . ... 
IDENTIFY 

~lG; .. p 

VERSI.oN2" W 
"'~""I 7.874 

I .257 ± .013 

~1Jl-:\ l 6.528 ±.330 

t I !10
0

TYP 

f 5°-12° 

~""I~_ ~REF(2) .279 ± .051 '.to.. ;It"" 

.360 ± .025 
9.144 ±.63S 

~DIA{J 1.524 
PIN N.o.1 
IDENTIFY 

~~P 

~rr 

1. Lead material telerances are fer tin plate finish .only. Solder dip finish adds 
2-10 mils .. thickness te all lead tip dimensiens. 

2. Beth versien 1 and versien 2 configuratiens·are manufactured interchangeably. 

3. Ejecter pin marks en versien 1 are .optienal. 

MonolithIC W""emorles 

10MAR85 



Package Drawings 
24N Molded DIP 

(9/16"x1 114") 

Package Drawings 

o 

-~ 1.524 

.086 1..1) 
2.184 DIA(2) ~'....-' 

(EJECTOR PIN) 
OPTIONAL 

PIN NO.1 
IDENTIFY ~ 

3.048 
DIA 

PIN NO.1 
IDENTIFY 

-15~~0-1 
I" 1.256 + .015 -\ ~ I .546 + .010 -

.. ___ r-_______ 31_.90_ 2_±_.3_8_1 ____ -i r 1*- MIN 3.810 U-13.868 ± .254 ~ ......... '10' TYP 

t· b-rr-o-o-rr--o- .130 + .010 + I 

-',"':"'~-":"'/~2~"-~j JumHmt I r~'~ -+--f-L
-------' ~EF~;; 

3~100 REF . ·1 1 .100 . :~~ ~ :~~ -111:-- .660 + .025 -=: 
-- -- 2.540 -- :~~: 16.764 ± .635 

40N Molded DIP 

(9/16")(2 1116") F'=,!d",!.,,!:d:,!,~~=k!=kk!:b!:,!:d,:!::.!="=!:b!d=b!:~"=k='="=~~9 

~DIA(2)~ 
2.184 

(EJECTOR PIN) 
OPTIONAL 

PIN NO.1 
IDENTIFY 

UNLESS OTHERWISE SPECIFIED: 

o 
PIN NO. 1 
IDENTIFY 

ALL DIMENSIONS MIN.-MAlt IN INCHES -11-7' TYP 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS I 

I ALL TOLERANC1ES ARE ± .007 INCHES 2.0:E:~~:N l' -, W 
I' 52.222 ± .381 VERSION 2' .. 

It~~ 

~ 
3.048 
DIA 

I .300 ± .010 _ -.r .~~~ ~ ~ ______ I 
7.620E:f_.254 ~ 15.240 

.150 1_ .546 ± .010 -~ 
~REF LL .130±.010 3.810U 13.868±.254 ",\ 110'TYP 

=, ;'.'::, - -:: ,~U" il j~ 
Notes: . II 4'_11' 

1. Lead material tolerances are for tin plate finish only. Solder dip finis!) adds U REF (2) 

2-10 mils thickness to all lead tip dimensions. ~~i~ ~:~~~ ....... '1' ___ . ... IY 
2. 80th version 1 and version 2 configurations are manufactured interchangeably. __ .660 ± .025 __ 

3. Ejector pin marks on version 1 are optional. 16.764 ".635 1OMARS5 

NlonollthioW Memories 16-25 



PeckageDrawlngs 

Package Drawings 
48N Molded DIP 
(9116"x213/32") 

16·26 

.088 " 
2.184 DIA (2) 

(EJECTOR PIN) 
OPTIONAL 

.050 ... 004 ' .... 
1.270 ±.102 

o 

, I' ,.' , 2.408 +.015, " ' '"I 
.~~. t ' ' ' . -:3i1 ~, ~--.LMIN 

7.74? T"' ~' " Jf' 
. ~~" '. , " ".140±:010", 

3.937 ..:!!!!!.. ' ... ~ 3.656 ±.254 
2.540 .914 

PIN NO.1 
IDENTIFY ~DIA 

3.048 

'1S5 
~W 

Notes: 

.150 _ 

U10 

_.600_ 
15.24Q 

.011 ± .002 .... ~~ ...... \~F~~; 

.279 ±.OS1 
.660+.025 _ 

- 11/.784 ±.635 

UNLESS OTHERWISE SPEC;IFIED: , 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ±.OO7INCHES ' 

1. Lead material tolerances are f()r ,in plate finish only: Solder dip finish /!.dds 
2-10 milS thickness to all lead tip dimensions. 

2. Both version l' and version 2configuriltions aremariufactured interchangeably. 

3. Ejector pin marks on version 1 are optional. 10MAR85 
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Package Drawings 

Molded Chip Carrier 

DIE (DEVICE) 

BONDING WIRE 

LEAD FRAME 

DIE PAD 

PACKAGE BODY 

LEAD FRAME BONDING WIRE PACKAGE BODY 

Copper Alloy 195. 1.25 Mil Gold Wire Thermoset Plastic. 
Copper Alloy Tamac 5. 

LEAD FINISH DIE PAD DIE BOND 

Tin Plating. Spot Silver Plating Silver Filled Epoxy. 
Solder Dip. (150 Microinches). 
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Package Drawing 
20NL Molded Chip Carrier 

(.351 "x.351 ") 

-t 
.050 TYPJ 
1.270 

.029 ± .003 

.737± .0761 
TYP 

-t-

16-28 

Package Drawings 

.353 ± .003 
8.966 ±.076 

sa 

9.906 ±.127 
sa j 

.390 ± .005 

-- 1 

.018 ± .003 TYP r .4S7±.076 

-1--

t 

O---~-~ -3.~:DIA 
(EJECTOR PIN) 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.·MAlt IN INCHes 

1.143 ~X4S0l 

ALL DIMENSIONS MIN.·MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

MonoIHhlc:WMemorles 

-I --I ~ .010 ± .002 
.254 ±.051 

r;::=-

] 

] 

i)) 
--:::: 

I .762 e.030 

..,lli. 
1.778 

~;:,:,=, 
.172 

4.369 
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.1 Package Drawing 

28NL Molded Chip 
(.451"x.451") 

.050 Typf 
1.270 

~TYP 
.711±.076 L 

Package Drawings 

.490 ±.005 
12.446 ± .127 

so 

! 
.018 ± .003 TYP __ f .457 ±.076 

-t 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

Monolithic W Memories 

.762 

1~;:8 ~r'03O 

.100 + .OOS 
2.540 ± .127 

.:lli.. 
4.369 
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Package Drawing 
44NL Molded Chip Carrier 

(.65O"x.650") 

.050 
1.27ii TYPl 

.026 ±.003 MO±.07iL 
-t 

16-30 

Package Drawings 

..:!!!lPINNO.l 
.762 IDENTIFY .... 1,·010±.G02 

~x 45" _I I+- :254±.ii61 1.143 I ~ 

;.': DIA (2) (EJECTOR PIN) 

.125 ± .005 (2) 
3.175 ±.127 

(EJECTOR PIN) 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILUMETERS 
ALL TOLERANCES ARE ± .007 INCHES 



Package Drawings 

, Package Drawing 

Pin Grid Array 

DIE (DEVICE) SEAL RING 

• 

CA.VITY 

PACJ(AGE BODV4,-. _____ \ 

PACKAGE BODY 

Alumina 
(Standard Dark) 

BONDING WIRE 

1.25 Mil Aluminum 

LID 

Gold Plated Kovar With 
Nickel Underplating 

. CAVITY/SEALRING 

~old Over Tungsten 

. PIN MATERIAL 

GoldPlated Kovar 



Package Draw· Ing 
88p·1 Pin Grid A rray (Cavity U ) 

(1.300"x1.30O") p 

PIN#1 
IDENTIFY 

Package Drawings 

r 
.720 ±.008 

18.288 ±.203 sa 

78 

76 

f[futvmh;u,_1 __ ~_7'~~ f.'!~~ 
. . .134 + .015 

1.194 ±.203 PACKAGE BODY - l 

16·32 

3.404 ± .381 

UNLESS OTHE . 
ALL DIMeNs:6":::E. SPECIFIED: 
ALL DIMENSIONS ::N.-MAX. IN INCHES 
Al,L TOLERANCES A~E·-MAX. IN MIL!JMETERS 

.' ± .007 INCHES 

MoneIithloW WIa . moria. 

BOTTOM VIEW 



Package Drawing 
88P-2 Pin Grid Array (Cavity Down) 

(1.300"x 1.300") 

1 
UOO±.013 

33.020±.330 

PIN#1 
IDENTIFY 

LmmlL---~ 
HeAT$INK 

.160± .020 , 

Package Drawings 

.605 ± .003 SO 
15.367 ± .076 

-t 
.640 ±.008 

16.256 ± .203 

T 

.134 ± .015 
3.404 ± .361 r 4.ii64±:508 . ~~::::::~~~-. 

! + .329 + .025 

LID 

• 4357±.636 , t 

UNLESS OTHERWISE SPECIFIED: 
ALl DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN:-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE ± .007 INCHES 

BOTTOM VIEW 

.050 ± .003 
1.270 ±.076 

.018 + .002 DIA 

.467±.061 
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Package Drawing· 

Top Brazed 

LEAD 

PACKAGE BODY LID LEAD MATERIAL HEAT SINK 

Alumina Gold Plated Kovar With Alloy 42 Blue Anodized 
Nickel Underplating Aluminum 

BONDING WIRE CAVITY/SEAL RING LEAD FINISHES PREFORM 

1.25 Mil Aluminum Gold Over Tungsten Gold Plate (Standard) Conductive Epoxy 
Solder Dip Over 

Gold Plate 

16~34 



Package Drawing 
24T Top Brazed Ceramic Dip 

(WIth Heat Sink) 
(1/2"x1 114") 

Package Drawings 

1 PREFORM ....I.....-.:.-, __ ~_ 

~J D f 

PIN#l 
IDENTIFY 

~,I-~ 
30.988 ± .381 

.127±.025 

~ 1_ .036 ± .-
, .914 ±.203 

I .500 + .010 1 
- 12.700 ±.254 -l 

.305 ±.010 

~.254 

.215 + .020 
5.431 ±.508 30.353 ± .381 .070 ± .010 E

l'220+'015~ 

'

" 1.195 + .015 _, PREFORM 

-r---+- f 1.778 ±.254 

-1~+±~!~[ 
y-HEATSINK 

I~-------~I . 

T ffilririfITirrrl, [ 
'140+'010,J'j ~'100 .017±.002 11__ ~ 3.1i5Il ± .254, 2540 .432 ± .051 ~ 5.334 ± .381 

.• 060 + .008 
1.524 ±.203 

~ 
__ a_ .011 ±.003 

, .• 630 + .025 --'I .279 ± .076 
16.002 ± .635 I 

.385 + .003 O'·-t 
.' . " 9.779(.076 

.012 ± .002 1- - 430 + 003 1 

.305 ±, .051 LI-- 1~ 192 ± .076 -I 

UNLESS OTHERWISE SPECIFIED: 
All. DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
All. TOLERANCES ARE ± .007 INCHES 

r-

1&-3,5 



Package Drawings 

Cerpack 

BONOING WIRE 

\ 
DIE (DEVICE) LEAD FRAME 

BASEl ~GLASS 
LEAD FRAME BONDING WIRE CAP AND BASE 

Alloy 42 1.25 Mil Aluminum Pressed Alumina 

GLASS CAVITY LEAD FINISHES 

LS-0113 Gold Over Alumina Tin Plate 
For Eutectic Die Attach Solder Dip 
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Package Drawings 
16W-3Cerpack 

(1/4"x3/S") 

1SW-1 Cerpack 
(11/32"x1S/32") 

.012: :gg; 
305 + .• 0761 . - .102 

.017 

.432 

t ~ 
+.002J 
+.051 

t 

~BSCj 
1.270 

PIN #1 
[IDENTIFY 

1 16 

8 9 

1
_ .305+.015 ~I 

7.747 ± .381 

~MAX 
f/.016 

t 1 
.387 + • 018 

457 9.830 +. 

----.i 1 
L.oo5 MIN 

,127 

+ 001 I'" r-- 6..
245263 :'~083 .073 ± .012 

':::~~!=~~==it====,==== __ ======~~~~~~I;:::::::::::~ __ ~[1'8~±'3~ 
. - .051 t tl . II t 

l.030± .010 
.762 ± .2~ ~MAX-

7.239 

012 + .003 
~ 

.305 ~:~~; 

. 017 

.432 

] 
t ~ 
±.OO2J 
±.O51 

~ 

.050 BscJI ~ 
1.270 I- .305 ± .015 

7.747 ± .391 

1 

9 

(GLASS FLOW) 

PIN #1 
IpENTIFY ... 

18 

10 

1.143 

~ 
f 

.'464~· . 016 
017 
.406 
.432 11.786 ~ 

~ 1 
l.oos MIN 

.127 

.005 ~ .:~ ~9~:3 :.~ 1 
127+·025L I I. 

. . -.051 't~--.'~~--=:---=---=---=---=--~I~~~~I======:1 
l.035± .1110 I . I 

.889 ± .2~ I- 9~:i9 MAX ----l 
(GLASS FLOW) 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 
ALL TOLERANCES ARE± .007 INCHES 
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Package Drawings 
2OW-2 Cerpack 

(1/4"x1/2") 

24W-2 Cerpack 
(3/8"x5/8") 

16-38 

.012 ~::: PIN # 1 .045 MAX 
IDENTIFY , 

~J~ 
.432±.051 ~ 

.005 ~.~ 6.883 ±.229 076 + 016 , I" .271 ±.009 1 
-+ 025 1 ! ' ' i.930±·A06 

.127._:051 ~===~=~;;;;;;;;;;;~I:;:;=====--t_ 
[ .033 ~ .:11- ,J 1 

.1138 ~.~ I-~ MAX-l 

(GLASS FLOW) 

+003 PlN#1 
.012 -.004 IDENTIFY 

[.30S~:~: " 1 24 

t 
1-

. 017 
~ 

±.OO2r 
±.051 

1-
12 13 

...:2l!2.BSCr~ ~ 1.270 .265 ± .015 
6.731 ±.381 

(GLASS FLOW) 

ltIIonoIIthJo W""8morles 

.D45 AX 
[1.143 M 

-,-

.613 + . 

15.570 ~ 

017 
018 
.432 
457 

=ct ----*-
.127 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAlt IN INCHES 
ALL DIMENSIONS MIN.-MAX. IN MILUMETERS 
ALL TOLERANCES ARE ± .007 INCHES 



Package Drawings 

Power Dissipation Determination 

Introduction' 
Thermal resistance for apackliged integrated circuit petermines 
the operating temperature, and hence the performance and life-

I time of the semiconductor device. For this reason, it is of interest 
to know the thermal impedance of the package configurations 
commonly in use and the effect of external factors such as air 
circulation and board-mounting conditions on the device 

I temperature. To accomplish this end, measurement techniques 
and standards have been established providing certain conven- , 
tions for data aquisitiOn. Monolithic Memories haS chosen to 
conform to these conventions in measurement and provides 
standard data for thermal impedance in the form of 8 JC, 0CA' 
and a provision for obtaining 8JA (reSistance from junction to 
ambient) as a functiqn of air movement over the package or 
package/board combination. 

Use of Monolithic Memories data 
In this publication data is presented. for a variety of packages and 
ambient conditions. In order to simplify the data presentation, 
graphs of 8CA vs. airflow are provided for packages in common 
use: T~ include socket-mounted dual-in-linepackages such as 
p-dip, cerdip, and side-brazed packages, bOard mounted cer­
packs and flatpacks, and free-standing leadless.:chip Carriers. 
Since8CA is a package geomettyJelated function, the user need 
only look up the package type fOr the air-flow used.With this 
number, and knowledge of the die attach type, the total thermal 
resistanCe may be determined from the semiconductor junction 

to the aml?ient. Since the 0JC is largely dependent on the 
package type and di,e attach type,'a tal::lle hIlS been constructed 
for easy use. (Although 0 JC is a "die-size dependent Variable for 
eutectic die attach, the effect of 8JC on IlJAis small enough that 
a constant may be used:i'n most cases. For other die-attach 
methods, the thermal re$istal)ce was only slightly dependent on ' 
die size). After obtaining 8JC and 8CA as described above, the. 
total thermal resistance, 0 JA, may be found by the:. addition of 
8JC to 8CA as:.. ' 

8JA = 8JC + 8CA 

Notes on the tabulated data 
1. All side-brazed, Cerdip-sealed, and molded dual-in-line 

packages were mounted in zero insertion force sockets and 
placed transverse to the ,airstream. ThermocoupleS were 

,mounted directly to the bottom of the package. , 

2. All cerpacks and flatpacks were boa;.d'mounted in direct 
contact with a double-sided fiberglass-epoxy composite 
printed circuit board. The thermocouple was placeddi~ 
rectly between the packagfil and the board and fastened to 
the package. 

3. All LCC packages except the 64 PIN Lee were freestanding, 
suspended by 28 GA. tinned copper wire soldered to pads 
corresponding to Vee ano GND. The 64 PIN LCC was 
mounted in a single insertion socket. Thermocouples were 
attaChedoirectly to the bottom of the parts. ' 

Thermatlmp~ance Measurement 
Procedure . 

Definition 
Thermal impedance of a device is defined as ,the rise in the junc­
tion temperature against some reference point per unit of power 
dissipation or it may be described by the formula: 

4 Tj (0C) Tj = temperature of junction 
Pd (Watts) Pd = power dissipation 

Theory 
The pnnciple of measuring the Thermal Impedance of a device is 
based on measuring the temperature of the hottest junction on 
the die under power dissipation. This is done by using the sub­
strate diode to monitor the chip temperature. By. reverse biasing 
and forcing a small forward current (500 pA) through the device 
under test (betWeen + V CC and ground), a large number of sub­
strate diodes become forward-biased. By doing this, the hottest 
substrate diode juriction is automatically detected, since it has 
the lowest voltage drop during this forward-biased condition. The 
forward voltage drop across the substrate diode is quite linear 
over a range of 25°C to 100°C. The hottest substrate diode is 
used as Ii "thermometer" to monitor the chip under power. 

Procedure 
A block diagram of the Thermal Impedance setup is shown, in 
Figure 1. The substrate diode is ,forward biased by the Constant 
Current Source (-500 pAl. The VCC is supplied by the POwer 
Supply, which is gated at 48.8 cycles/second, with a outy cycle 
of '" 99.5%. The VF of the substrate diode is 'sampled' by the 

SamplelHold circuit,which IS gated synchronously with the VCC 
supply, sampling is done for 40 }.tS, during each 100 pS window 
When the Vee power supply is OFF. In addition to the VFreadings, 
the case temperature, (clQsest to die attach point) and the 
AmbienttemperatiJre are monitored. The power dissipated (Pd) 
by the device is measured byDVM and calculated: 

Pd= ICCxVCC' 
The oevice is mounted in a socket within a Wind Tunnel. The ,air 
sPfiled within the wind tunnel is monitored with an Air Velocity 
meter. The air sPfiled is ~justable from 0 to 1000 feet/min. The 
use of a wind tunnel allows us to graph the temperature of the 
die: in relationJo the COOling 'air sPfiled. The worst case 8JA is at 
() air speed (STATIC). _ . 

Summary 
The Thermallmpeda~ measurement can be summarizeO as 
follows: 

1). Calibration of the AVF/oC of the D.U.T. This is dema by 
measuring the VF~t two different temperatures with the VCC 
power supply OFF. and dividingtha 4VFby the 4°C. 

2). Measurement of 4VF under operating conditions,unoer 
differen~ air flow rates (0, 100, 500, l()()OfVmin.); while 
measuring °c case, °C ambient, ICC and VCC- The readings 
are recor(ied when the change in the c;ase (OCcase) 
temperature iS,less than 2% (of 4 °C case - °C aml::l) over a 
time of ,30 seconds .. 
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3). Calculation of Thermal Impedance 

Symbol of Definitions 

VF1 =VF@ lowternp. cal. point (VCC OFF) 
VF2 = VF(9),(ligh temp, cal. point (VCCOFF) . 
DC1= .Case DC @ low temp. cal. point (V CC OFF) 

. DC2'",; Case 0C;:@ high temp. cal. point (VCC OFF) 
VF3 =VF under power,stablized 

.. °C3 ::: Cas~ °C under power, stabilized 
~CA = Ambient DC .. . .. 

Pd= ICCxVCC 

. El1oc.k Diagram 

r 
I 
I 
I 
I 
I 
I L __ _ 

b) fJCA= tCa _ DCA) 

Pd 

c) iJJA (.Junction to ambient). 

iJJA=fJCA +fJJC=----··~C/W 

1). Digital Thermometer measures °c case and °c ambient 

2). DVM:l m~asures VCC and ICC 

3). DVM2 measures VF of the substrate diode 

4). BINARY counter creates Ao thru Alt; 
Ao = 100kHz, At = 50 kHz, 
A2 = 25 kHz etc. synchronious. 

5). Timing gate switches the power supply, arldress buffers, 
and sample/hold circuits. 

6). Constant current source provides -500 Jl.A to the VCC pin 
for the VF measurement 

7). The airflow meter measures the air velocity for air­
flow measurements. 

VCC 

SIHGATE 

F=48.B Hz 
I;lUTY CYCLE = 99.5% 

f}-----t A-~-'-:If Vee ON 

·vee OFF (VF LEVEL) 
t-.---t--l00~. 

1:1'-. --~ 

ON (SAMPLEI 

'"-----lJf OFF (HOLD) 
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Package Drawings 

MOLDED DIP (N) PACKAGES LEADLESS CHIP CARRIER (L) PACKAGES 

60.0 140.0 

50.0 130.0 

~ 40.0 
j!1; 
al 
WI.) 
II: • 

120.0 

.. ] 30.0 
i., 
15e. 

110.0 

j!: 

I 

20.0 100.0 

I' 
10.0 

100 500 1000 

AIR FLOW (IItmln) 

60.0 

50.0 

R8JC(OCANATT)VALUES· 

PACKAGE TYPE 
DIE ATTACH 40.0 

L N 

Au/Si Eutectic <4 N/A 
30.0 

Epoxy N/A 15 

* These are typical values for die of 8.000 mils2. 
Mo~t Monolithic Memories' products will be slightly 'lower. 

20.0 

R8JA + R8JC + R8CA 

10.0 

100 SOO 1000 

AIR FLOW (fllmln) 

NOTES: 

To determine Rli JA; first locate curve of A8eA vs air flow for the desired package. Read value of R8CA from this curve and add 
R8JC from the table below.' . . 
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Package Drawings 

SIDE BRAZED (D) PACKAGES CERDIP (J) PACKAGES 

70.0 70.0 

60.0 60.0 

50.0 50.0 
w w 
U U 

~~ ~~ 
!!!~ 40.0 !!!~ 40.0 
[fiu [fiu 
a: 0 a: 0 

-'~ ..Ie < u iii <e :I!<e 
a: a: 30.0 ffiE5. 30.0 w-
i: i: 

20.0 20.0 

10.0 10.0 

100 500 1000 100 500 1000 

AIR FLOW (fIlmln) AIR FLOW (It/mln) 

NOTES: 

To determine RO JA; first locate curve of ROCA vs air flow for the desired package. Read value of ROCA from this curve and add 
ROJC from the table below. 

.. ROJC ("C/WATT) VALUES* 

PACKAGE TYPE 
DIE ATTACH 

I 0 J 

Au/Si Eutectic <4 I <5 

Epoxy N/A I N/A 

* These are typical values for die of 8,000 mils2. 
Most Monolithic Memories' products will be slightly lower. 

R8JA + R8JC + R8CA 
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i Package Drawings 

FLAT PACK (F). CERPACK (W) PACKAGES TOP BRAZED CERAMIC PACKAGE 

90.0 40.0 

III C) 30.0 
~I:; .. ~ mC) 

60.0 

70.0 II: 0 20.0 .... ~ :I", 
ffie. 

60.0 
j!: 

10.0 

~ 
~I:; 
!!!~ 50.0 
fflC) 
II: 0 100 500 1000 
.... c 
:I~ 

40.0 me. 
AIR FLOW (IIlmln) 

j!: 

30.0 
PIN GRID ARRAY (P) PACKAGE 

20.0 20.0 

10.0 10.0 
88P-2 

100 500 1000 100 500 1000 

AIR FLOW (IIlmln) AIR FLOW (IIlmln) 

NOTES: 

To determine R8 JA; first locate curve of R8CA vs air flow for the desired package. Read value of R8CA from this curve and add 
R8JC from the table below. 

R8JC(OC~ATT)VALUES* 

PACKAGE TYPE 
DIE ATTACH 

F P T W 

Au/Si Eutectic <4 <4 <4 <4 

Epoxy N/A N/A N/A N/A 

* ,These are typical values for die of 8,000 mils2, 
Most Monolithic Memories' products will be slightly lower. 

R8JA + R8JC + R8CA 
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Monolithic Memories Area and Regional Sales Managers and FAEs 

Arizona Georgia New Jersey 
Phoenix Norcross Cherry Hili 
Ron Scarfo (602)971-7997 Tom Lewis (404)447-4119 Ken Toney (609)424-1850 

California Mark Reynolds, FAE (404)447-4119 Vincentown 
Canoga Park Illinois Scott Dunlop, FAE (609) 268-9723. 
Michael Sholklapper, Naperville Ohio 
FAE (818)341-7257 Sal Graziano (312)961-9200 Cincinnati 
San Jose Dick Johes (312) 961-9200 Bill Hollon, FAE (513) 866-8928 
Geol}le Anderl (408) 249-7766 Bill Karkula, FAE (312)961-9200 

Dayton 
Mar!<l,.unsford, FAE" .(4081.249-77~6 Massachusetts Mike Wier (513) 439-0470 
Lou Scalzo (408) 249-7766 Framingham 

Oregon Salim Sagarchi, FAE (408) 249-7766 Jack Abbott (617) 875-7373 
SantliAmi Russ French (617) 875-7373 Medford 

Bernie Brafman (714) 543-8664 Daniel Kinsella, FAE (617) 875-7373 John Charles (503) 779-8945 

MikeVogel, FAE (714)543-8664 Bob Norling, FAE (617) 875-7373 Texas 
- Bill McNamara,FAE (714) 543-8664 Mike Volpigno (617) 875-7373 Dallas 

Colorado Minnesota Brad Mitchell (214)690-3812 

Parker Edina Dennis Prestel (214) 690-3812 

.. Scott McMorroW, FAE (303) 690~3433 Alex Sherbanenko (612) 922-2260 Bob Rainwater (214) 690-3812 
Scott Skillman, FAE (214) 690-3812 
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Monolithic Memories Representatives 

U.S.A. Maryland Columbus 
Baltimore Makin Associates (614) 871-2424 

Alabama 
Conroy Sales (301) 296-.2444 Solon 

Huntsville Makin Associates (216) 248-7370 
REP, Inc. (205) 881-9270 Massachusetts 

Westwood Oklahoma 
Arizona 

Comp Rep Associates (617) 329-3454 Tulsa 
Scottsdale West Associates (918) 665-3465 
Summit Sales (602) 998-4850 Michigan 

California Grosse Point Park Oregon 
Greiner Associates (313) 499-0188 Portland 

Fountain Valley Northwest Marketing (503) 620-0441 
Sager Electronics (714) 957 -3367 Minnesota 

Puerto Rico San Diego Edina 
Littlefield & Sm ith (619) 455-0055 Mel Foster Tech Sales (612) 941-9790 Mayaguez 

Santa Clara Comp Rep Associates (809) 832-9529 

Thresum Associates (408) 249-7400 Missouri Tennessee 
Ballwin Jefferson City Colorado Rush and West (314) 394-7271 REP, Inc. (615) 475-9012 Wheatridge New Jersey Texas Waugaman Assoc. (303) 423-1020 
Haddonfield Austin Connecticut Tritek Sales, Inc. (609) 429-1551 

West Associates (512) 454-3681 Wallingford Teaneck Dallas Com p Rep Associates (203) 269-1145 R. T. Reid Associates (201) 692-0200 West Associates (214) 248-7060 
Florida New Mexico Houston 

Altamonte Springs Albuquerque West Associates (713) 777-4108 
Dyne-A-Mark (305) 831-2097 BFA Corporation (505)292-1212 Utah 
Clearwater 

New York Salt Lake City 
Dyne-A-Mark (813) 441-4702 

East Rochester Waugaman Assoc. (801) 261-0802 
Fort lauderdale 

Tri-Tech Electronics, Washington Dyne-A-Mark (305) 771-6501 
Incorporated (716) 385-6500 Bellevue Palm Bay 
Endwell Northwest Marketing (206) 455-5846 

Dyne-A-Mark (305) 727 -0192 
Tri-Tech Electronics, Wisconsin Georgia Incorporated (607) 754-1094 Brookfield 

Tucker Fayetteville Sumer (414) 784-6641 
REP, Inc. (404) 938-4358 Tri-Tech Electronics, 

Illinois Incorporated (315) 446-2881 CANADA 
Rolling Meadows Fishkill British Columbia 
Sumer (312) 991-8500 Tri-Tech Electronics, Vancouver 

Indiana Incorporated (914)897-5611 Davetek Marketing (604) 430-3680 
Indianapolis Melville 

Ontario 
DeVoe Co. (317) 842-3245 R. T. Reid Associates (516) 351-8833 

Brampton 
Iowa North Carolina Cantec (416) 791-5922 

Cedar Rapids Charlotte Ottawa 
S&OSales (319) 393-1845 REP, Inc. (704) 563-5554 Cantec (613) 725-3704 
Davenport Raleigh Waterloo 
Rush and West (319) 326-3091 RER Inc. (919)851-3007 Cantec (519) 744-6341 

Kansas Ohio Quebec 
Olathe Cincinnati Dollard Des Ormeaux 
Rush and West (913) 764-2700 Makin Associates (513) 871-2424 Cantec (514) 683-6131 
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Monolithic Memories World-Wide Applications Support 

U.S.A. 
California 

Canoga Pa.rk. 
. MichaelSholklapper 

San Jose 
Mark Lunsford 
Salim Sagarchi 
Santa Ana 
Mike Vogel 

Colorado 
Scott McMorrow 

Georgia 
Norcross 
Mark Reynolds 

Illinois 
.. Naperville 

Bill Karkula 

Massachusetts 
Framingham 
Dick Kinsella 
Bob Norling 

New Jersey 
Scott Dunlop 

Ohio 
Cincinnati 

. Bill Hollon 

Texas 
Scott Skillman 

17-4 

(818) 710-0664 

(408) 249-7766 
(408) 249-7766 

(714) 543-8664 

(303) 690-3433 

(404}447-4119 

(617) 875-7373 
(617) 875-7373 

(513)866-8928 

(214) 690-3812 

EUROPE JAPAN 

England Tokyo 
Joe Gabris .44-252-517431 Sadahiro Horiko 
Chris Jay 44-252-517431 MitsunoriSugai 

France 
Jose Juntas 33-1-6874500 
Michell Rolland 33-1 ~687 4500 

Germany 
Willy Void an 49-89-984961 
Peter Wittfoth 49-89-984961 
Peter Zecherle 49-89-984961 

·1IIIonoI1thIc 1UD •• moria. 

81-3-207-3131 
81-3-207-3131 



Monolithic Memories Franchised Disbibutors 

U.S.A. Connecticut Michigan 

Alabama Wallingford Ann Arbor 

Huntsville Arrow Electronics (203) 265-7741 Arrow Electronics (313) 971-8220 

Marshall Electronics Kierulff Electronics (203) 265-1115 Grand Rapids 
Group (205)881-9235 Marshall Electronics Arrow Electronics (616) 243-0912 

Group (203) 265-3822 RS Electronics (616)241-3483 
Arizona Florida Kalamazoo 

Phoenix 
Fort Lauderdale RS Electronics (616)381-5470 

Kierulff Electronics (602) 437 -0750 
Arrow Electronics (305) 776-7790 Livonia 

I 
. Tempe Kierulff Electronics (305) 486-4004 Marshall Electronics 
Anthem Electronics (602) 966-6600 

.Orlando Group (313) 525-5850 
Bell Industries (602) 966-7800 

Marshall Electronics RS Electronics (313) 525-1155 
Marshall Electronics 
Group (602) 968-6181 Group (305) 841-1878 

Minnesota 
Arrow Electronics (602) 968c4800 Palm Bay 

(305) 725-.1480 
. Edina 

'California Arrow Electronics Arrow Electronics (612)830-1800 
Canoga Park St. Petersburg Kierulff Electronics (612)941,~75oo 
Marshall Electronics Kierulff Electronics (813)576-1966 

Group' . "(213)999-5001 Georgia Missouri 

Chatsworth Norcross St. Louis 

Anthem Electronics (818) 700"1000 Arrow Electronics (404) 449-8252 Arrow Electronics (314)567-6888 -

Arrow electronics. (818) 101 ~75.00 Kierulff Electronics (404) 447 -5252 NewHampshlre 
Cypress Marshall Electronics 

Manchester 
Kierulff Electronic,S (714) 220-6566 . Group (404) 923-5750 Arrow Electronics (603) 668-6968 
SIMonte Illinois 

M.~rshall Electronics Elk Grove Village NewJersey . 
Gi'Qup (213) 686~0141 . ,Kierulff. Electronics (312) 640-0200 Clifton 
Irvine Schaumburg 

(312)397-3440 
Vantage Electronics (201) 771~4100 

MarSball Electronics Arrow Electronics Fairfield 
Group . (714) 556-6400 Marshall Electronics Arrow electronics (2Q1) 575~5300 
Newport Beach Group (312) 490-015.5 Kierulff Electronics (201) 575~6750 
Arrow Electronics (714) 838-5422 Indiana Lionex (201) 227 -7960 

.Palo AltO , Il1dianapoll$ Mt.Laurel 
KierulffElectronics (415)9e8~6292 AdVent Electronics (317) 872-4910 Marshan Electronics': 

Sacramento 
' .~, "~O ' Arrow Electronics (317) 243-9353 Group (215)627-1920 

Arrow Electronics (916r925~ 7 456 Iowa Marlton 

San Diego Cedar Rapids Arrow Electronics (609) 596-8000 

Anthem, Electronics (619) 279-5200 Advent Elecfronics (319) 363-0221 
New Mexico Arrow Electronics (619) 565-4800 Kansas 

Kierulff Electronics (619)278-2112 I..8nexa AlbUl!uerque 

San Jose Marshall Electronics Arrow Electronics (505) 243-4566 

Anthem Electronics (408) 948-8000 GrouP (913) 492-3121 
Bell Industries (505) 292-2700 

Sunnyvale Maryland New York 
Arrow Electronics (408) 745-6600 Columbia Buffalo 
Marshall Electrqics Arrow Electronics (301) 995-0003 Summit Distributors (716) 884-3450 
Group '. (408)732-1100 Lionex (301) 964-0040 E.Syracuse 
Tustin Linthicum Add E.lectronics (315)437-0300 
Anthem Electronics (714) 730-8000 Kierulff Electronics (301) 636-5800 Endwell' Image Electronics (714) 730-0303 

- ._------- ~.--.'"'----"---

, Massachusetts Marshall Electronics 
Kierulff Electronics (714) 731-5711 

Billerica Group (607)754-1570 
Colorado Kierulff Electronics (617) 667.-8331 Hauppauge 

Au{Ora Burlington Arrow Electronics (516) 231-1000 
Arrow Electronics (303)696-1111 Marshall Electronics Current Components (516)273.-,2600 [61 Englewood Group (617) 272-8200 Lionel< (516) 273-1660 
Anthem Electronics (303) 790-4500 Wilmington LiverpOQI 
Kierulff Electronics (303) 790-4444 Lionex Corporation (617)657-5170 Arrow Electronics (315)652~1ooo 
Wheatridge Woburn Melville 
Bell Industries (303)424-1985 Arrow Electronics (617) 933-8130 Arrow Electronics (516)694-6800 
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Monolithic Memories Franchised Distributors 

Rochester Pennsylvania Wisconsin 
Arrow Electronics (716}427-03oo Horsham Oak Creek 
Marshall Electronics Lionex Corporation (215) 443-5150 Arrow Electronics (414) 764-6600 
Group (716) 235-7620 
Summit Distributors (716) 334-8110 

Monroeville Waukesha 
Arrow Electronics (412) 856-7000 Kierulff Electronics (414)784-8160 

North Carolina 
Raleigh Texas CANADA 
Arrow Electronics (919)876-3132 Addison Alberta 
Kierulff Electronics (919) 872-8410 Quality Components (214) 733-4300 

Calgary 
Marshall Electronics Austin 
Group (919) 878-9882 Arrow Electronics (512) 835c4180 

Zentronics Limited (403) 230-1422 

RescoRaleigh (919) 781-5700 Kierulff Electronics (512) 835-2090 British Columbia 

Ohio 
Quality Components (512) 835-0220 Richmond 

Centerville Carrollton Zentronics Limited (604) 273-5575 

Arrow Electronics (513) 435-5563 Arrow Electronics (214) 380-6464 Vancouver 

Cleveland Dallas RAE Electronics (604) 291-8866 

Kierulff Electronics (216) 587 -6558 Kierulff Electronics (214) 343-2400 Manitoba 

Columbus 
Marshall Electronics Winnipeg 

Arrow Electronics (614)885-8362 
Group (214) 233-5200 Zentronics Limited (204) 775-8661 

Dayton 
Houston Ontario 

Marshall Electronics 
Arrow Electronics (713) 530-4700 Brampton 

Group (513) 236-8088 
Kierulff Electronics (713) 530-7030 Zentronics Limited (416) 451-9600 

Solon 
Sugarland Mississauga 

Arrow Electronics (216) 248-3990 
Quality Components (713) 491-2255 Prelco Electronics (416) 678-0401 

Marshall Electronics Utah Nepean 
Group (216) 248-1788 Salt Lake City Prelco Electronics (613) 726-1800 

Oklahoma Bell Industries (801) 972-6969 Zentronics Limited (613) 226-8840 

Tulsa Kierulff Electronics (801) 973-6913 Waterloo 

Kierulff Electronics (918) 252-7537 Washington 
Zentronics Limited (519) 884"5700 

Quality Components (918) 664-8812 Bellevue Quebec 

Oregon Almac Electronics Montreal 

Beaverton Corporation (206) 643-9992 Cesco (514) 735-5511 

Almac Electronics (503) 641-9096 Arrow Electronics (206) 643-4800 Prelco Electronics (514) 389-8051 

Lake Oswego Redmond st. Laurent 

Anthem Electronics (503) 684-2661 Anthem Electronics (206) 881-0850 Zentronics Limited (514)735-5361 

Tigard Tukwila 
Arrow Electronics (503) 684-1690 Kierulff Electronics (206) 575-4420 
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Monolithic Memories Overseas Representatives and Distributors 

AUSTRIA 
Ing. Ernst Steiner 
Hummelgasse 14 
A 1130Wien 
Phone: 02-22-8274740 
Telex: 135026 

AUSTRALIA 
R&D Electronics Pty Ltd. 
4 Florence St. 
Burwood, Vic. 3125 
Phone: 61-3-288-8911 
Telex: AA33288 
Fax: 61-3-288-9168 
R&D Electronics Pty Ltd. 
133 Alexander St. 
Crows Nest, NSW 2065 
Phone: 61-2-439-5488 
Telex: AA25468 

. BELGIUM 
D & D Electronics 
7E Olympiadelaan 93 
2020 Antwerp 
Phone: 03-8277934 
Telex: 73121 

DENMARK 
C-88 AS 
Kokkedallndustripark 42A 
DK-2980 Kokkedal 
Phone: 2-244888 
Telex: 41198 CEIGTY DK 

ENGLAND 
Monolithic Memories Ltd. 
Monolithic House 
1 Queens Road 
Farnborough 
Hampshire 
GU146DJ 
Phone: (0252) 517431 
Telex: 858051 MONO UK G 
Fax: 44-252-43724 

Analog Devices Ltd. 
Central Avenue 
East Molesey 
Surrey KT80SN 
Phone: 01-941-1066 
Telex: 929962 ANALOGG 
Macro Marketing Ltd. 
Burnham Lane 
Slough, SL1 6LN 
Phone: (06286) 4422 
Telex: 847945 

Microlog Ltd. 
First Floor, Elizabeth House 
Duke Street 
Woking, Surrey GU21 5BA 
Phone: (04862) 66771 
Telex: 859219 ULOG G 

Rapid Recall Ltd. 
Rapid House 
Denmark Street 
High Wycombe 
Bucks HPl12ER 
Phone 0494-26271 
Telex: 837931 RAPIDG 
Fax: 21680 

FINLAND 
Instrumentarium Oy Elektronikka 
P.O. Box 64 Vitikka 1 
02631 ESPOO 63 
Phone: 9-0-5281 
Telex: 124426 HAVUL SF 

FRANCE 
Monolithic Memories France S.A.R,L. 
Silic463 
94613 RungisCedex 
Phone: 33-1-687-4500 
Telex: 202146 
Fax: 686-08-18 

Bellion Electronique 
Z.1. Kerscao/Brest 
B.P. 16-29219 Le Relecq-Kerhuon 
Phone: 98-28-03-03 
Telex: 940930 
Composants S.A. 
Avenue Gustave Eiffel 
B.P. 81-33605 Pessac Cedex 
Phone: 56-36-40-40 
Telex: 201905 

Datadis S.A. 
10-12 Rue Emile Landrin 
92100 Boulogne 
Phone: 33-9-1-6056000 
Telex: 201905 
Dimel 
Le Marino 
Ave. Claude Farrere 
83000 Toulon 
Phone: 94/414963 
Telex: 490093 

Generim 
2 Rue Des Murailles 
B.P. 1-38170 Seyssinet Pari set 
Phone: 33-1-76-49-491449 
Telex: 320000 
Generim S.A.R.L. 
Zone d'Activities de Courtaboeuf 
Avenue de la Baltique 
P.O. Box 88 
91943 Les Ulis Cedex 
Phone: 33-1-907-7878 
Telex: 691700 
Jermyn 
Immeuble Orix 
16, Av. Jean Jaures 
94600 Choisy Le Roi 
Phone: 33-1-8531200 
Telex: 260967 

MonolithicWMemor/es 

GERMANY 
Monolithic Memories, GmbH 
Mauerkircherstrasse 4/11 
8000 Munich 80 
Phone: 0-89-984961 
Telex: 524385 MONO D 
Fax: 89-983162 

Astronic GmbH 
Winzerstrasse 47D 
8000 Munich 80 
Phone: 089-309031 
Telex: 5216187 

Dr. Dohrenberg Vertriess GmbH 
Bayreuther Strabe 3 
1000 Berlin 30 
Phone: 0-30-2138043 
Telex: 184860 

Electronic 2000 AG 
Stahlgruberring 12 
8000 Munich 82 
Phone: 089-420011 
Telex: 522561 
Nordelektronik GmbH 
Karl-Zeiss Str 6 
2085 Quickborn 
Phone: 04160-72072 
Telex: 214299 
Positron GmbH 
Benzstrasse 1 
Postfach 1140 
7016 Gerlenger-Stuttgart 
Phone: 07156-3560 
Telex: 7245266 
SES Electronics GmbH 
Oettingerstrasse 6 
8860 Nordlingen 
Phone: 09081-8040 
Telex: 51709 

HONG KONG 
CETLtd. 
10/F Hua Hsia Bldg. 
64-66 Gloucester Rd. 
Hong Kong 
Phone: 852-5-200922 
Telex: 85148CET HX 

INDIA 
Kryonix 
Kowdiar 
Trivandrum 
PIN 695 003 
Kerala India 
Phone: 63805 
Telex: 884-307 
Micro Aids International 
656 E. Taylor Ave. 
Sunnyvale, CA 94086 
Phone: (408) 738-2490 
Telex: 499-3462 
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Monolithic Memories Overseas Representatives and Distributors 

ISRAEL 
Telsysl.,td. 
12 Kehiiat Venetsia St. 
Tel Aviv 69101 
Phone: 972-8-494891-2 
Telex: 032392 

ITALY 
Comprel S.P.A. 

·Viale FulvioTesti 115 
20092 Cinisello Balsamo/Milano 
Phone: 2-6120641 
Telex: 332484 

JAPAN 
Monolithic;: Memories Japan KK 
5-17-9 Shinjuku 
Shinjuku-Ku 
Tokyo 160 
Phone: 81-3-207-3131 
Telex: 232-3390 M M I KK J 
Fax: 81 "3-207-3130 
Comtecs Co., Ltd. 
2-19-7 Higashi-Gotanda 
Shinagawa-Ku 
Tokyo 141 
Phone: (03) 441-7100 
Telex: 242-3509 CTSLEXJ 
Fax: (03) 441-718 

Intemix Inc. 
Shinjuku Hamada Bldg. 
7-4-7 Nishi-Shinjuku 
Shinjuku-Ku 
Tokyo 160 
Phone: (03) 369-1101 
Telex: J26733 
Fax: (03) 365-563 

K. Tokiwa & Co. 
Al!ahi-Seimei-Omori Bldg. 
1-1-100mori-Kita 
Shinagawa-Ku 
Tokyo 143 
Phone: (03) 766-6701 
Telex: 246-6821 
Fax: (03) 76(j-1300 

Niho,", Ilenlihikiui Co., l,td. 
f?anyo aldg, 
W-~g l:Iiro~hiba~cro 
.~ultaClty 
~aka564 . 
f>hon~; (06) 385-6707 

. Fax; (06) 330-6~H 
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Synderdyne Inc. 
Ishibashi Bldg. 
1-20-2 Dogenzaka 
Shibuya-Ku 
Tokyo 150 
Phone: (03) 461-9311 
Telex: J32457 
Fax: (03)461-985 

KOREA 
Kortronics Enterprise 
Rm 307, 9-Dong, B-Block 
#604-1 Guro-Dong, Guro-GU 
Seoul 
Phone: 635" 1 043 
Telex: KORTRONK26759 

NETHERLANDS 
Alcom Electronics B.V. 
P.O. Box 358 
2900 AJ Capelle 
AID lissel Holland 
Phone: 010-519533 
Telex: 26160 

NORWAY 
HenacoA/S 
P.O. Box 126 Kaldbakken 
Trondheimsveien 436 Ammerud 
Oslo 9 
Phone: 02-162110 
Telex: 76716 HENACO 

PORTUGAL 
Digicontrole 
Apartado 2-Sabugo 2715 
Pero Pinheiro 
Phone: 35-1-292-3924 
Telex: 62551 STUREP P. 

SINGAPORE 
Monolithic Memories Singapore 
Pte., Ltd. 
19 Kepple Road 11-06 
Jit Poh Building 
Singapore 0208 
Phone: 65-2257544 
Telex: RS55650 
Fax: 2246113 
Dynamarlntemational Ltd. 
Unit05-11, 
12 Lo Rong Bakar Batu 
Kolam Ayer Industrial Estate 
Singapore 1334 
Phone: 65-7476188 
Telex: RS26283 DYNAMA 
Fax: 65-747-2648 

MonoIllhlc·W.emorles 

SOUTH AFRICA 
Promilect Pty Ltd. 
P.O. Box 56310 
Pinegowrie 2123 
Phone: 27-11-789-1400 
Telex: 424822 

SOUTH AMERICA 
Intectra 
2629 Terminal Blvd 
Mountain View, CA 94043 
Phone: (415)967-8818 
Telex: 910-345545 

Intectra Do Brasil 
Av. Paulista 807-S/415 
Sao Paulo 
Phone: 285-6305 
Telex: 01139872 BRCOBR 

SPAIN 
Sagitron 
C/Castello, 25, 2 
Madrid 1 
Phone: 1-402-6085 
Telex: 43819 

SWEDEN 
Naxab 
Box 4115 
S 17104 Solna 
Phone: 08-985140 
Telex: 17912 

SWITZERLAND 
Industrade AG 
Hertistrasse 1 

. 8304 Wallisellen 
Phone: 01-8305040 
Telex: 56788 

TAIWAN 
Sertek 
315 Fushing N. Road 
Taipei 104, Taiwan R.O.C. 
Phone: 886-2-7134022 

.. Telex: 23756 or 19162 MULTIIC 

Multitech Electronics Inc. 
125 W. EI Camino 
Sunnyvale, CA 94086 
Phone: (408) 733-8400 
Telex: 352070 
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