
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 2 

adO adpO & !pcs & !rd & aiO & !ai2 "output data 
# !pcO & !pes & !rd & !aiO & !ai2 "status" 
# yst & !pcs & !rd & !aiO & !ai2; "status unly 

adl adpl & !pes & !rd & aiO & !ai2 "output data 
# !pel & !pes & !rd & !aiO & !ai2; "status " 

ad2 adp2 & !pes & !rd & aiO & !ai2 " output data 
# xst & !pcs & !rd & !aiO & !ai2 "status " 
# !pcO & !pcs & !rd & !aiO & !ai2 "status " 
# !pcl & !pcs & !rd & !aiO & !ai2; "status " 

ad3 adp3 & !pes & !rd & aiO & !ai2 " output data 
# startqb & !pcs & !rd & !aiO & !ai2; " status" 

adpO .- adO & !pcs & !wr " load data 
# pdout & !ystb " circulate y" 
# pdout & !xstb " circulate x" 
# pdout & !pesO " circulate load" 
# pdout & !pcsl " circulate load" 
# adpO & ystb & xstb & pesO & pesl & pes " hold data" 
# adpO & ystb & xstb & pesO & pesl & wr; " hold data" 

adpl adl & !pes & !wr " load data 
# adpO& !ystb ' circulate y" 
# adpO & !xstb " circulate x' 
# adpO& !pesO ' circulate load" 
# adpO& !pesl " circulate load" 
# adpl & ystb & xstb & pcsO & pcsl & pcs ' hold data" 
# adpl & ystb & xstb & pesO & pcsl & wr; " hold data" 

adp2 .- ad2 & !pcs & !wr " load data 
# adpl& !ystb " circulate y" 
# adpl & !xstb " circulate x' 
# adpl& !pesO " circulate load" 
# adpl& !pesl " circulate load" 
# adp2 & ystb & xstb & pesO & pesl & pes " hold data" 
# adp2 & ystb & xstb & pcsO & pesl & wr; " hold data" 

adp3 .- adJ & !pes & !wr ' load data 
# adp2& Iystb " circulate y" 
# adp2& !xstb " circulate x" 
# adp2& !pesO " circulate load" 
# adp2& !pesl " circulate load" 
# adp3 & ystb & xstb & pesO & pesl & pcs " hold data" 
# adp3 & ystb & xstb & pesO & pesl & wr; " hold data" 

aiO := adO & pes " idle state" 
# adO & ale " idle state" 
# aiO & !pes & tale; " hold instruction" 

ail .- adl& pcs ' idle state" 
# adl & ale ' idle state " 
# ail & Ipes & tale; " hold instruction" 

ai2 := ad2&pes " idle state" 
# ad2& ale " idle state" 
# ai2 & !pes & tale; , hold instruction" 

ai3 := adJ&pes " idle state" 
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Figure 3 

aiO.ck 
ai1.ck 

aiO 
# 

# 
# 

ail 
# 
# 

ai2 
# 

# 
# 
# 

ai3 
# 
# 

clk2 & !ale; ai2.ck 

clk2 & !ale; ai3.ck 

adO & !pes & ale 

clk2& !ale; 
clk2& !ale; 

adpO & !pcs & !rd & aiO & !ai2 

!pcO & !pes & !rd & !aiO & !ai2 
yst & !pes & !rd & !aiO & !ai2 

ad1 & !pes & ale 

adp1 & !pes & !rd & aiO & !ai2 
!pel & !pes & !rd & !aiO & !ai2; 

ad2 & !pes & ale 

adp2 & !pes & !rd & aiO & !ai2 

xst & !pes & !rd & !aiO & !ai2 

!pcO & !pes & !rd & !aiO & !ai2 

!pc1 & !pes & !rd & !aiO & !ai2; 

ad3 & !pes & ale 

adp3 & !pes & !rd & aiO & !ai2 

startqb & !pes & !rd & !aiO & !ai2; 

enable adO !pes & !rd; enable ad2 = !pes & !rd; 
enable ad1 !pes & !rd; enable ad3 = !pes & !rd; 

" ............... clock instruction 
" ............... clock instruction 

" ............. .Ioad instruction" 

" .............. output data 

" .............. status" 
" .............. status unly 

" .............. Ioad instruction" 

" .............. output data 

" .............. status" 

" .............. Ioad instruction" 

" .............. output data 

" .............. status" 
" .............. status " 
" .............. status " 

" ............. .Ioad instruction" 

" .............. output data 

" .............. status" 

(adp equations remain the same as before, but are now buried in the macrocell) 

Figure 4 

!pcO !clk22 & !pcsO; state diagram [count,cn1,cnOl 
state sO: case (ai3 & start):ssl; 

!pc1 !c1k22 & !pcs1; (ai2) : sl; 

(aiO & !ai2) : sl; 

!pesO .- ai2 & aiO & start endcase; 

# !cnO & count & !pcsO state sl: GOTO 
# !cn1 & count & !pcsO state s2: GOTO 

state s3: GOTO 
!pes1 .- ail & ai2 & start state ssl: GOTO 

# !enO & count & !pes1 state ss2: GOTO 
# !cn1 & count & !pcs1; state ss3: GOTO 

s2; 

s3; 

sO' , 
ss2; 

ss3; 

sO; 

• 
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• The Chip Interface 
The encryption chip is loaded and unloaded serially, four bits 
at a time in this design. The equations for the interface logic 
are in Figure 4. Also in this figure is a simple state diagram 
for the two bit counter required for this design. This state 
machine is buried, and its decoded outputs are used to con­
trol the serial transfers. 

• Starting the Peripheral Chip 
To begin execution in the peripheral chip, a bi-directional 
signal named "start" is asserted. This is an active low signal. 
The controller must assert this signal low for four clock 
cycles. Then the exponentiation chip will hold this line low 
until it has completed its operations. An external pull up 
resistor is required. The internal flip-flop, whose output is 
named "stint", contains the state of the peripheral. This is 
used to signal the microprocessor that the subsystem is busy 
when the processor reads the A TV750's status. 

• Multiplexing Flip-Flop Inputs and I/O Pins 
One I/O pin / flip-flop combination can be used to store the 
state of the encryption chip and to output this to the 
peripheral. This is accomplished by multiplexing the sum 
term output between the flip-flop's D input and the output 
buffer. The sum term and the DE product term are active to 
begin the encryption chip's exponentiation cycle. After the 
state machine counter finishes counting, the output is put 
into the high impedance state. If the external chip has begun 

Mulitplexed "0" Input 

its operation correctly, it will then hold the pin low. Now the 
state of the I/O pin is used as the D input to the flip-flop, but 
not output because the DE term is off. The multiplexed mac­
roce1l is in Figure 7. The following simple equations are all 
that is required to implement this logic: 

enable start = !count; 

stint: = !count 

#!start & count; 

start.c = clk2; 

Conclusion 
The application of a third generation EPLD in an I/O bus 
based system demonstrates the usefulness of the following 
features: 

Buried Registers 

Independent Feedback Paths 

Asynchronous Register Clocks. 

This design consists of roughly 600 gates, which fit into a 
A TV750 gate complexity EPLD with an 80 per cent utiliza­
tion factor. Due to the usefulness of the new features and 
their implementation in the macrocell of the A TV750, this 
design, which would have required 3 second generation 
devices, could easily fit into one A TV750. 

---<Jr------

OE 

r---~cp 

I/O 
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Using the Buried Nodes and Feedbacks 

Introduction 
Conventional EPLD I/O pin logic forces 
you to choose either a dedicated output pin 
or a dedicated input pin. This renders the 
output register unusable. Multiple feed­
back paths and individual product term 
controlled output enables (OEs) make the 

ATV750110 pins truly bi-directional. An 
ATV750 I/O pin can be configured as a 
dedicated input, a dedicated output, or an 
input and output bus interface pin. No 
registers are sacrificed in the process. All 
registers can be buried. 

Registered Output 
~Ql 
~QO 

Buried Registers 
To use the buried register outputs, they 
must have a unique name. The compilers 
need to know which register to associate 
with each signal name. Each compiler uses 
a different method for assigning node num­
bers to signal names. Table 1 shows how to 
assign these names for each compiler. 
Table 2 lists node names for each compiler. 
Note: Q1 need not be defined if 00 is shar­
ing 01's product terms. 

ABEL, Atmel-ABEL, CUPL, and Tango­
PLD: If the output is combinatorial or if 
00 shares the product terms of 01 in a 
registered output, the 01 node does not 

I/O 

need a name. Name 01 nodes with the 
proper node numbers and refer to Feed­
back Options on how to access QOs and 
01s. 

LOGiC: LOGiC requires you to name the 
00 nodes if you are using the pin as an 
input and still using 00, or if you are using 
OE to make the pin an input and an output. 

PistoRl: No node numbers are necessary. 
00 nodes are named by declaring 

: nodenameO OO! pinname; 
01 nodes are named by declaring 

: nodename1 011 pinname; 

Table 1. ATV750 Node Declaration 

Product Example Node Declaration Comments 
ABEL anyname node 26; 
Atmel-ABEL anyname node 26; 
CUPL plnnode 25 = anyname; 
LOGiC anyname = 1· . Following key word *NODE 
PlstoHI anyname QOI plnname; Use Qll for Ql declaration 
TangoPLD anyname In PUTPART place "anyname" as 

the 25th slanal 

UV Erasable 
Programmable 
Logic Device 

Application 
Note 
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Table 2. ATV750 Node Numbers 

ATV750 ABEL Atmel-ABEL 
Pin Numbers 01 01 

14 26 26 
15 27 27 
16 28 28 
17 29 29 
18 30 30 
19 31 31 
20 32 32 
21 33 33 
22 34 34 
23 35 35 

ATV750 Feedbacks 
Each third party product uses a slightly different syntax for 
accessing the feedback paths (refer to Table 3). Whenever 
the 00 register is used and the DE term is disabled or condi­
tionally disabled, care must be taken to ensure the correct 
feedback path is referred to in your equations. Version 1.11 

Feedback Options: Registered Output 

CUPL LOGiC TangoPLD 
01 ao 01 01 
25 2 1 25 
26 4 3 26 
27 6 5 27 
28 8 7 28 
29 10 9 29 
30 12 11 30 
31 14 13 31 
32 16 15 32 
33 18 17 33 
34 20 19 34 

of Tango-PLD does not support the 00 feedback. This syn­
tax may change with each new software revision. Please 
check with the specific software manufacturer or Atmel 
EPLD Applications if you are experiencing unexpected 
results. 

OE 

I Qooj_A-+-C 
liQ,QI B 

Table 3. A TV750 Feedback Paths 

A 

ABEL pinname.a 

Atmel-ABEL pinname.a 

CUPL pinname 

LOGiC nodenameO 

PistoHI nodenameO 

TangoPLD no support 

A TV2500 Node Numbering 
With an additional OR, the ATV2500 logic cell becomes 
even more versatile than the ATV750 logic cell. Under cer­
tain situations, an additional set of buried registers must be 
defined. The same syntax used for ATV750 (Table 3) can be 
used to name the ATV2500 buried registers. The node num­
bers are listed in Table 4. 

ABEL, Atmel-ABEL, CUPL, and TangoPLD: 01 need 
not be named when the output logic cell is configured as 8 or 
12 term combinatorial output. 02 need not be named when 

B C 
nodename pinname 

nodename pinname 

nodename pinname.IO 

nodename1 pinname 

nodename1 pinname 

nodename pinname 

output logic cell is conf1glll'ed as 12 product term com­
binatorial or registered output. Name 01 and 02 nodes with 
the proper node numbers and refer to Feedback Options for 
selecting the correct feedback paths. 

PistoHl: No node numbers are necessary. 
01 nodes are named by declaring 

: nodename1 01! pinname; 
QZ nodes are named by declaring 

: nodename202! pinname; 
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Combinatorial Output Registered Output 

g1--01 

I/O 

Table 4. ATV2500 Node Numbers 

ATV2500 ABEL Atmel-ABEL CUPL TangoPLD 
Pin Numbers 01 02 01 

4(1) 217 41 217 
5(1) 218 42 218 
6(2,3) 219 43 219 
7(3) 220 44 220 
8 221 45 221 
9 222 46 222 
11 223 47 223 
12 224 48 224 
13 225 49 225 
14 226 50 226 
15 227 51 227 
16 228 52 228 
24 229 53 229 
25 230 54 230 
26 231 55 231 
27 232 56 232 
28 233 57 233 
29 234 58 234 
31 235 59 235 
32 236 60 236 
33 237 61 237 
34 238 62 238 
35 239 63 239 
36 240 64 240 

Notes: 1. Due to the memory limitations of PCIMS DOS, ABEL 
PC versions 3,0 to 3.2 and Atmel-ABEL 1.01 do not 
support the rnacrocells associated with pin 4 and 5. 
These pins can only be used as inputs. 

02 01 02 01 02 
41 65 41 41 65 
42 66 42 42 66 
43 67 43 43 67 
44 68 44 44 68 
45 69 45 45 69 
46 70 46 46 70 
47 71 47 47 71 
48 72 48 48 72 
49 73 49 49 73 
50 74 50 50 74 
51 75 51 51 75 
52 76 52 52 76 
53 77 53 53 77 

54 78 54 54 78 
55 79 55 55 79 
56 80 56 56 80 

57 81 57 57 81 
58 82 58 58 82 
59 83 59 59 83 
60 84 60 60 84 
61 85 61 61 85 
62 86 62 62 86 
63 87 63 63 87 
64 88 64 64 88 

2. These same versions of ABEL and Atmel-ABEL (see above) do 
not support the AR terms of Q2 associated with pin 6. 

3. These same versions of ABEL and Atmel-ABEL (see above) do 
not support the Synchronous Preset of pin 6 and 7. 
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ATV2500 Feedbacks 
Each third party product uses a slightly different syntax for 
accessing the feedback paths (refer to Table 5). Whenever 
the 01 register is used while the DE term is disabled or con­
ditionally disabled (e.g. during read cycles), care must be 
taken to ensure the correct feedback path is used. For ex­
ample, a counter can lose its count if you use the pin feed­
backs rather than the 01 register feedbacks and decide to 
disable the DE for the read cycle. 

Feedback Options: 

Combinatorial Output 

4_p_r~_u_~ ____________________ ~ C 
Terms -t,;>--
4Pr~~ 

Terms 

4Pr~u~ 

Terms 

A 

B 

Table 5. ATV2500 Feedback Paths 

ABEL Registered 

Combinatorial 

CUPL Registered 

Combinatorial 

Tango-PLD Registered 

Combinatorial 

10·38 CMOS EPLD 

A 
pinname.a 

nodename1 

plnname 

nodename1 

no support 

nodename1 

The current version of Tango_PLD cannot support the 01 
feedback when the I/O pin is configured as an input (DE dis­
abled) or when DE is conditionally disabled. 

This syntax may change with each new software revision. 
Please check with the specific software manufacturer or 
Atmel EPLD Applications if you experience unexpected 
results. 

Registered Output 

a Produ~ 

Terms 

4Produ~ 

Terms 

B 

nodename2 

nodename2 

nodename2 

nodename2 

nodename2 

nodename2 

OE 

A~C 

B 

C 
pinname 

plnname, 

plnname.IO 

pinname 

pinname 

plnname 
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Interfacing the AT76C10/E 
to a Microcontroller 

Introduction 
The AT76CI0/E is a programmable gain 
amplifier integrated with a programmable 
telephone line group delay equalizer on a 
single chip. Its serial interface enables it to 
be packaged in an economical and space­
saving 16-pin DIP. The AT76ClO/E is 
especially suited for modems and data 
communications equipment where it can 
compensate for line gain variations and 
group delay distortions. In the E2PROM 
version of the chip, the AT76ClOE, a par­
ticular gain or delay configuration can be 
stored in the device's non-volatile memory 
and recalled later by the user. 

The programmable gain and group delay 
responses are controlled and configured 
by a serial 7-bit configuration code. The 
purpose of this application note is to il­
lustrate how this serial configuration can 
be accomplished in a microcomputer en­
vironment, more specifically, utilizing a 
microcontroller (the Intel 8031AH) to in­
terface to the AT76CI0/E. Such an inter­
face enables the gain and delay responses 
to be changed or updated in real-time (for 
the AT76CI0) as well as saved into the 
E2PROM (for the AT76ClOE). 

As shown in Figure 1, the Intel 8031AH, 
an 8-bit latch, a transmission line receiver, 
and external memory form a complete and 
versatile system to generate control and 
data bits for the A T76CI0/E. An RS-232C 
cable can connect this system to the serial 
port of a microcomputer (e.g. IBM PC) or 
TTY terminal. The serial port transmits 
data to the microcontroller, which, under 
software control, outputs them as serial 
bits to the AT76ClO/E for controlling the 
gain and delay outputs as desired by the 
user. As will be explained below, an 
evaluation board implementing the system 
just described has been developed by 
Atmel Corporation following the 
guidelines in this application note. 

The Hardware 
The 8031AH has four 8-bit I/O ports: PO, 
PI, P2, and P3. Ports PO and P2, however, 
are used for external memory addressing 
when external memory is present (as is the 
case here) and are thus unavailable as 
general-purpose I/O ports. This leaves all 
of the 8 bits of port PI and five bits of port 
P3 available for I/O. P1.0, Pl.l, and Pl.2, 
are used to produce respectively, via 
software instructions, the signals CS, WE, 
and DIN necessary to program the 
AT76ClO/E. 

The 8-bit latch acts as the low-order ad­
dress latch/data buffer for the signals be­
tween the PO I/O port of the 
microcontroller and the external memory. 
The line receiver enables the 
microcontroller to receive data signals 
from the microcomputer or TTY terminal 
via the RS-232C link. 

External memory consists of the 
AT27C256 EPROM, which houses the 
system software. This firmware directs the 
microcontroller to send out the necessary 
timing and data signals to configure the 
AT76ClO/E. If additions or changes need 
to be made to the firmware code the 
AT27C256 can be easily erased via ultra­
violet (UV) light and reprogrammed. 

The Software 
The software programs the 8031AH to 
generate the correct timing waveforms 
and to strobe desired data bit patterns into 
the AT76ClO/E. This is achieved as il­
lustrated by the programming flowchart in 
Figure 2. 

First the serial port data register and timer 
1 need to be initialized with proper values 
depending on desired transmission 
parameters and baud rate. A 96OO-baud 
data transmission rate has been used in 
this application. As soon as the ac­
cumulator receives a character from the 

CMOS 
Programmable 
Amplifier 

Delay 
Equalizer 

Application 
Note 
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Figure 1. Microcontroller Interface to the AT76C10/E 

B,~~ r!w' rOoF 

+ Rl 

I 
8031AH 

31 
EANP PO.O 39 

-=k.- 19 PO.l 39 

Xl PO.2 37 
36 .~ 

PO.3 11.059 

~ 
PO.4 35 

MHZ 

~ 

AND CONTROL 
DATASIG 

TOTHEAT76C 
NALS 

101E 

9 

NC-1¥-< 
NC4}< 
NC~ 
NC..!L 

1 
2 

---+-
NC+-
NC4-
NC+ NC-f-
NC-L-

UNE 
RECEIVER 

X2 PO.5 34 

PO.6 33 
32 PO.7 

RESET 21 P2.0 
P2.1 22 

INTO P2.2 23 

INn P2.3 24 

TO P2.' 
25 
26 

n P2.5 27 P2.6 
~NC Pt.O P2.7 

Pt.1 
Pl.2 llQ 4NC 
P1.3 WR ~NC 
PtA PSEN 
P1.S ALEjf' 30 

pl.e TXD ~ 
Pl.7 RXD ~ 

Ul 

UNEDRlVER 

~ D-3 1 3 2 

U4A 
UsA 

2 

NO 

\I 
TxD RxD 

"--y-J 
TC/FRDM 

RS·232 CABLE 

1()'40 AT76C10/E 

l ~ 1 10 00 19 
2 11 01 18 
3 12 02 17 
4 13 03 16 
5 14 04 15 
6 15 05 14 
7 16 06 13 
S 17 07 12 

III 
II~*~ 

+5V 

9 
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SW5 

12 

r ,.....1L 
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---------------AT76C10/E 
The Software (Continued) Using The AT76C10/E Evaluation Board 
keyboard the data is sent out bit by bit (LSB first) as data bits 
through the carry flag to the serial data input pin of the 
AT76Cl0/E. Appropriate delays and specific bit-manipulat­
ing instructions then control and synchronize the transitions 
of CS and WE with the data bits so that the writing waveforms 
conform to timing specifications defined in the device data 
sheet. Seven rising edges of WE strobe in a complete data 
word in a single write cycle. 

The complete programming code is given in Figure 3. It 
directly implements the flowchart in Figure 2. 

As previously mentioned, an evaluation board integrating the 
hardware and software subsystems covered in this application 
note is available from Atmel Corporation. This board in­
cludes a 5.25" disk (IBM-PC format) with gain/delay 
programming menus and is designed to enable the user to 
quickly and easily evaluate the functionality and performance 
of the AT76Cl0/E through a standard serial interface to an 
IBM PC or compatible computer. Through the board one can 
cycle through all the individual gain/delay steps in each of the 
two amplifiers and the group delay equalizer. 

Figure 2. 8031 Programming Algorithm 

ROTATE THE LSB BIT 
OF THE ACCUMULATOR 

INTO THE CARRY FLAG (C) 

COMPLEMENT OUTPUT 

BiT P1.1 (WE) 

MOVE THE CARRY FLAG 
BIT TO OUTPUT BIT 

P1.2 (DATA BiT) 

ADD APPROPRIATE DELAY 
FOR THE DATA BIT 

NO 

HASP1.1 (WE) 
BEEN TOOGLED 

14 TIMES ? 

YES 

ADD DELAY FO~ THE 

CSHOLDTlME 

COMPLEMENT OUTPUT 

BJTP1.0 (68) 
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Figure 3. Program Code for AT76C10/E 

;**************************************************************** 
;* 8031 program for the AT76CIO/E 
;* Evaluation Board 
;* 
.* Written by: Ta Wei (David) Lee ;* (C) 1988 ATMEL Corporation 
.***************.***********************.*.********************** 
; 8031 oontrol program for programming the AT76CIO/E 

; Constant Definitions: 
ST EOU 
RST EOU 
DONE EOU 
UARTMODE EOU 
TMODLOAD EOU 
PCON EOU 
RELOAD EOU 
DATADLY EOU 
CSBHDLY EOU 
CSBIDLE EOU 
WEBIDLE EOU 

; Start of the program: 
START: ORG 

WMP 
OOH 
BEGIN 

OFFH 
OOH 
14 
OIOIOoooB 
OOloooolB 
87H 
-3 
3H 
4H 
2 
I 

; Initialize the serial port data register for 8-bit UART mode: 
BEGIN: ORG lOOH 

MOV P3,#ST 
MOV PCON,#RST 
MOV SCON,#UARTMODE 

; Initialize timer I for an auto-reload rate of 32x9600 Hz. 
; (TO is used as a cascaded 16-bit oounter.) 

MOV TMOD,#TMODLOAD 
MOV THI,#RELOAD 
SETB TRI 

; Receive a character (byte) from the serial port: 
RECEIVE: JNB RI,$ 

CLR RI 
MOV A,SBUF 

; Start the programming sequence: 
; Rrst cycle: 

MOV R1,#RST 
MOV P1,#ST 
CPL P1.0 
AJMP CONTINUE 

MORE: MOV R2,#WEBIDLE 
AGAINI: NOP 

DJNZ R2,AGAlN1 
CONTINUE: RRC A 

MOV PI.2,C 
CPL P1.1 
INC RI 

; Add delay for a data bit to stabilize: 
MOV RO,#DATADLY 
DJNZ RO,$ 

; Continue the data bit strobe cycle: 
CPL P1.1 
INC R1 
CJNE R1,#DONE,MORE 

; Add delay for the CSB hold time: 
MOV 
DJNZ 

; End of one programming cycle: 
CPL 
MOV 

AGAlN2: NOP 
DJNZ 
AJMP 
END 

RO,#CSBHDL Y 
RO,$ 

P1.0 
R2,#CSBIDLE 

R2,AGAlN2 
RECEIVE 
START 

; 14 edges (failing and rising) for WEB 
; Set UART for: start, 8 data bits, stop 
; Initialization word for the TMOD register 
; Power Control Register 
; Reload rate for 9600 baud 
; Delay for a valid data bit 
; Delay for CSB hold time 
; Delay before starting another CSB cycle 
; Delay before starting another WEB cycle 

; Start 01 the oode 
; Set the entire P3 I/O register 
; No double baud rate wanted! 
; Initialize the register 

; Initialize the TMOD register 
; Load the reload rate 
; Turn Timer I ON 

; Wait for a character 

; Copy the byte to the accumulator 

; Reset the WEB counter 
; Set all bits of output port 1 
; Toggle CSB low 

; Delay to generate the proper WEB high time 

; Rotate the LSB bit 01 the accumulator 
; into the carry flag 
; Output one data bit 
; Toggle WEB 
; Increment the WEB oounter 

; Load the delay into the counter 
; n not done yet, walt some more ... 

; Toggle WEB 
; Increment the WEB counter 
; Have 7 data bits been strobed in ? 

; Load the delay for TCH 
; Delay finished? 

; Toggle CSB high 
; Waiting time for another cycle start ... 

; Wait for another byte reception 
; End olthe program 

10-42 
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---------------aUALITY 

Introduction 
When one of the recipients of the 1989 
Malcolm Baldridge National Quality 
Award accepted his award, he stated: "We 
realize that we are in a race without a 
finish line." The goal is "to improve con­
stantly and forever the system of produc­
tion and service, to improve quality and 
productivity, and thus constantly decrease 
costs." 

The journey of continuous improvement 
involves the use of various techniques such 
as statistical process control (SPC), statis­
tical design of experiments (DOE), quality 
functional deployment (QFD), just in time 
(JIT), and many others. 

The mind-set to use these techniques and 
to support the requirements of a con­
tinuous improvement system is just as im­
portant as the tools themselves. This is the 
key responsibility of the executives and 
managers and employees of Atmel Cor­
poration. 

Our use of these techniques throughout the 
Corporation and not just in manufacturing 
is proof of Atmel's commitment to con­
tinuous improvement. For example, it is 

Figure 1. Examples of process control charts 

just as important to properly enter a 
customer's order as it is to manufacture it. 
Errors in either process result in a dissatis­
fied customer. 

Statistical 
Process Control (SPC) 
SPC can be divided into either statistical 
or non-statistical techniques. Several 
statistical techniques involve the mathe­
matical portrayal of data in graphical form 
to display whether a process is in control 
or out of control (see Figure 1). Although 
this sounds complicated, the procedures 
are very easy for operators to follow. 

Other statistical techniques involve deter­
mining whether a process is capable of 
statistically meeting the specification 
limits or not. Usually called the capability 
indices of the process, these figures of 
merit for processes are becoming widely 
accepted. 

The non-statistical techniques are steps in 
problem solving. These begin with 
methods to collect and portray data to 
achieve an understanding of the process. 

Upper 
Control Limit 

Center Line 

----------------~ 
/\ /\. (':, Process Out Of Control 

c::=::::; V V 

Lower 
Control Limit 

Process In Control 

Continuous 
Improvement 
System 
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Figure 2. Example of a process histogram 
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Checklists, trend charts, and histograms are good examples 
of these techniques (see Figure 2). 

The non-statistical problem solving techniques include the 
Pareto chart. The Pareto chart reduces the number of 
problems down to the significant few that contribute the 
majority of the problems. 

Once those significant few are identified, the use of the 
Cause and Effect diagram identifies the probable causes of 
the problem and becomes the outline for solving it. 

Statistical Design 
Of Experiments (DOE) 
The DOE technique has been used for many years by the 
agricultural and chemical industries. Guly recently has it 
made its presence felt in the high-tech industries. 

It is perfectly suited to this industry because it has the 
capability to handle large numbers of variables simultaneous­
ly and to determine statistically significant variables, interac­
tions between variables, and the amount of variation they can 
cause in a process or product. 

When DOE is coupled with computer-aided design and 
process models, it can predict these relationships and out­
comes without running actual experiments. This in turn 
reduces the time and cost of designing new products and 
processes or improving existing ones. 

Quality Functional Deployment (QFD) 
The best controlled and capable process is only as good as 
the product that is designed to go through it. If the design 

does not meet the customer's needs to begin with, there is 
nothing the process can do to improve it. And that is where 
QFD steps in. 

QFD is a procedure which involves the customer in the 
defmition and design of a product. The customer is a key 
member of the company team which includes marketing, 
design & development, manufacturing and quality depart­
ments. 

The key to this technique is looking at the inter-relationships 
between critical variables controlled by each member of the 
QFD team early in the design process. Identifying and taking 
action on these variables enhances the design and insures 
that "glitches" are eliminated. 

Just-In-Time (JIT) 
Continuous improvement can achieve reduced production 
cycle times and and inventory levels. However, without a.sys­
tem to plan and oversee these reductions, the existing system 
may not adjust to the improvements. A JIT system insures 
that excess production time and inventory levels are reduced. 

Consortium for Continuous Improvement 
Atmel is a participating member of a consortium of major 
semiconductor companies. Its purpose is to create gnidelines 
and workshops for implementing a continuous improvement 
system. 

The consortium will publish a continuous improvement 
document as well as accompanying workshop materials. 

11-4 
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---------------QUALITY 
Malcolm Baldridge National Quality Award 
One of the best guides for company commitments towards 
continuous improvement lies within the criteria for the 
Baldridge Award. The Baldridge criteria are not a set of 
tools or methodologies for improvement, but rather an as­
sessment of a company's continuous improvement system. 

The major criteria evaluated by the Baldridge committee are: 

• Customer Satisfaction 

• Corporate Leadership 

• Strategic Quality Planning 

• Quality Assurance of Products and Services 

• Quality Results 

• Human Resource Utilization 

• Information Analysis 

Atmel's management team is integrating the Baldridge 
criteria into its continuous improvement system and the 
Company has announced that it will apply for the Baldridge 
Award. 

Conclusion 
Atmel is committed to the process of continuous improve­
ment. This is most clearly displayed by its corporate-wide im­
plementation of continuous improvement, its dedication to 
win the Baldridge Award, and its participation in the con­
tinuous improvement consortium. 

11-5 



11-6 



---------------QUALITY 

An Executive Decision 

Atmel's corporate goal is to meet or ex­
ceed our customers' requirements 100% 
of the time. 

Atmel guarantees and tests product 
quality at all levels and all critical paths in 
the manufacturing process. Quality as­
surance and control are the responsibility 
of the executive staff reporting directly to 
the chief executive officer. The concern 
with quality begins with the initial product 
inception, and never ends. Atmel quality is 
critical for the entire life of any system that 
our products become a part of. 

Design For Quality 
And Reliability 
The Atmel design staff emphasizes quality 
and reliability throughout the design cycle. 
Design rules are established by experi­
ment to insure manufacturability and reli­
able performance over time. All devices 
are designed with proprietary anti-Iatchup 
structures to eliminate the necessity of 
using epitaxial starting materials with their 
inherent higher defect densities. Special 
electro-static discharge circuits are incor­
porated to protect package pins during 
handling and insertion. 

Each product family has specific quality 
and reliability issues that reqnire special 
design consideration. Non-volatile mem­
ories that depend on charge storage must 
allow for the testing of charge retention to 
insure long term data retention. E2PROM 
devices are electrically alterable, and addi­
tional circuits are incorporated to main­
tain data integrity during times of external 
signal instability (such as system power-up 
or failure). High performance CMOS 
analog designs depend on stable threshold 
voltage and transistor gains and must be 
designed to minimize manufacturing 
variations. Since operation frequency is a 
critical parameter in an EPLD device, 
Atmel incorporated two levels of metal in-

terconnect into its process to allow the use 
of conservative transistor technology. 

Eliminating inadvertent writes might be 
considered a system design issue, but 
Atmel designed write protect features into 
its E2pROM family. Active on board cir­
cuits sense VCC and prevent writes for 
5ms after VCC has increased above 3.8 
volts. Three line write control (CIDP 
ENABLE, WRITE ENABLE, AND 
OUTPUT ENABLE must all be held in 
their active states to initiate a write) and 
noise pulse filters (pulses less than 15ns in 
duration are ignored) on the control lines 
are incorporated to prevent false write 
commands. A software key (user ac­
tivated) can require that a specific se­
quence of addresses and data be issued to 
the chip before a write is activated. 

The" Bathtub" Failure Curve 
It is well known that integrated circuits ex­
hibit a classical "bathtub" failure curve 
(Figure 11.1). Early relatively high failure 
rates (Phase 1) are due to process 
anomalies and are found during Atmel's 
outgoing production test. Devices which 
are shipped to customers then exhibit a 
long period of stable very low failure rates 
(Phase 2) which are random in time and 
occurrence. Finally, other failure modes 
will become predominant (such as metal 
electromigration, voltage threshold shifts, 
or moisture related corrosion) and the 
failure rate will again increase as the chip 
"wears out" (Phase 3). 

Atmel production test flows have been 
developed to insure that Phase 1 failures 
are found before shipment. Special test 
structures are incorporated on chip which 
correlate to these failures. Specific 
temperature, voltage, and time dependant 
tests are performed to guarantee the 
quality of the outgoing products. 

Quality 
and 
Reliability 
Assurance 
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Atmel guarantees non-volatile data retention for greater 
than 10 years. A high temperature bake has been shown to be 
a good stress test for data retention(1), and 100% of Atmel's 
products are tested in this way. In addition, periodic 1000 
hour monitor tests routinely show retention life times in ex­
cess of 50 years. 

Since E2PROM memory circuits have high transistor den­
sities, Phase 2 failures are often dominated by write cycle in­
duced oxide integrity faults. Atmel has incorporated internal 
error correction into its E2PROM product line to minimize 
this type of failure. Each byte (8 bits) of data is internally 
stored as a 12 bit word generated using a modified Hamming 
code, and any single bit failure is automatically corrected 
during the read cycle. Failure rates for chips incorporating 
internal error correction are improved dramatically. For ex­
ample, at the point where the cumulative failure rate for a 
64K bit uncorrected E2PROM has reached 0.1 (10% of the 
chips have exhibited failures), an A T28C64 corrected circuit 
would exhibit a failure rate of only 2 parts per million. 

Phase 3 failure modes are dependant on the system applica­
tion of the specific circuit. Long term reliability studies and 
failure analyses are used to identify potential failure modes 
and control them through processing, layout rules, packag­
ing, and design. To illustrate, all E2PROM's exhibit a finite 
number of write cycles (defined as endurance) due to 
electrons slowly becoming trapped in the tunneling oxide. 

Figure 11.1 

The number of write cycles that occur before this failure 
mode predominates is dependant on such things as the clean­
liness of the process and the thickness and integrity of the 
oxide film. The Atmel process is based on a "thin" (less than 
100 Angstroms) tunnel oxide to minimize the effects of trap­
ping and thus increase the number of cycles. 

Manufacturing For Quality and Reliability 
All Atmel products are manufactured to the standards of 
Military Standard 883C, Class B through wafer fabrication 
and assembly as shown in Figure 11.2. The products then fol­
low different test flows that correspond to the different clas­
ses of products that Atmel offers. 

(1) Commercial Grade. This product follows Test Flow (1), 
Figure 11.3 and is guaranteed over the temperature range of 
O"C to + 70"C. 

(2) Industrial Grade. This product follows Test Flow (2), Fig­
ure 11.4 and is guaranteed over the temperature range of -
40°C to + 85°C. 

(3) Military Grade. Three classes of military products are of­
fered by Atmel (MIL-STD-883C, Class B standard product, 
Standard Military Drawing (SMD) product, and Source 
Control Drawing (SCD) product). The Military Section dis­
cusses test procedures for these products in detail. 

Reliability Life (Bathtub) Curve 

ebasa.1 Ebase.2 etIase..3 
Infant Random Wearout 

W Mortality 
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Note: 1 . R. E. Shiner, J. M. CaYWOOd, B. L. Euzent, "Data Retention in EPROMs", Proceedings International Reliability 
Physics Symposium 18, (1980), P. 238. 

11·8 QUALITY _______________ _ 



---------------aUALITY 
The Payoff 
The focus of Atmel's quality and reliability efforts is the cus­
tomer and his system. The common goals of highest field 
reliability and lowest system life cycle cost are achieved 
through close working relationships using programs such as 
"ship to stock", "just in time", and "failure trend analysis". 
Under these programs incoming Atmel circuits go straight 
to the customers' workfloors - they do not go through an in-

Figure 11.2 

coming inspection cycle. This, of course, lowers manufactur­
ing costs and is a testimony of the trust that has been estab­
lished. In addition, long term field failures are analyzed so 
that corrective action plans can be implemented. Atmel has 
developed programs such as these with many major cus­
tomers. 

.---------------------------------------------------------, 

Figure 11.3 

MIL-STD-883C, Class B, Product Flow 
All Atmel Products are manufactured to these standards 
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Figure 11.4 
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Test Flow (2) 
Industrial Grade Test Flow 
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---------------MILITARy 

Program Overview 

All Atmel products are manufactured to 
the standards of Military Standard 883C, 
Class B through wafer fabrication and as­
sembly, as shown in Figure 12.1. Military 
products then follow the test flow shown in 
Figure 12.2. 

Quality Conformance 
Inspection Data 
As shown in Table 12.1, Atmel performs 
Groups A, B, C, and D tests in compliance 
with Military Standard 883C, Class B. 
Groups A and B are performed on each 
inspection lot for MIL-STD-883C, Class B 
products. Groups C and D are periodic in­
spections as defined in MIL-M-38S10. 
Pre-conditioning data, Group A, Group B, 
Group C, and Group D generic data are 
available for customer procurement. 

Military Product Classes 
Atmel offers three classes of military 
products: 

(1) MIL-STD-883C, Class B products are 
fully compliant to MIL-STD-883C Para-

Figure 12.1 

graph 1.2.1, with no exceptions. A Certifi­
cate of Compliance (C of C) is enclosed 
with each shipment of MIL-STD-883C, 
Class B product. 

(2) Standard Military Drawing (SMD) 
products are fully compliant to MIL-STD-
883C Paragraph 1.2.1 with optional addi­
tional tests as specified in the applicable 
Standard Military Drawing as approved 
by DESC. Table 12.2 lists currently ap­
proved Atmel SMD parts, organized by 
Atmel part type. Table 12.3 lists currently 
approved Atmel SMD parts, organized by 
SMDnumber. 

(3) Source Control Drawing (SCD) 
products are fully compliant to MIL-STD-
883C Paragraph 1.2.1 with optional addi­
tional tests as specified by the specific cus­
tomer specification. Atmel must review 
and accept a customer Source Control 
Drawing prior to order acceptance to as­
sure compliance. 

MIL-STD-883C, Class B, Product Flow 
All Atmel Products are manufactured to these standards 

Assembly. Internal Visual Method 2010 
Condition B Mechanical Tests 
Method 2011 and Method 2019 

To Test Flow 

QCMon~ors 

QCMonttors 

QCMonttors 

Military 
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Figure 12.2 

Test Flow (3) 
MIL-STD-883C, Class B, 
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MILITARY 

Table 12.1 Military Standard 883C, Class B Tests 

Group A: Electrical Tests 
Performed On Each Lot 

Screen ..•..•.. 
MIL-STD-883C Method 0005 

Tablel Subgroups LPTD 
.... : .... ....... ....: ... : . .... 

Static Tests at +25°C 1 2 

Static Tests at + 125°C 2 2 
Static Tests at _55°C 3 2 
Dynamic Tests at +25'C 4 2 
Function Tests at +25°C 7 2 

Function Tests at + 125°C 8A 2 
Function Tests at _55°C 8B 2 

Switching Tests at +25°C 9 2 

Switching Tests at + 125°C 10 2 

Swttching Tests at _55°C 11 2 

Group B: Assembly Integrity Tests 
Performed On Each Lot 

i I Mfi:ArrD-li839 
Test M$lhOd 

......•.... I 

SUBGROUP 2 
Resistance to Solvents 

SUBGROUP 3 
Solderability 

SUBGROUPS 
Bond Strength 

SUBGROUP 1 
Steady State Life Test 
End Point Electricals 

2015 Top and Bottom 
Marks 

2003 + 245°C 
+/-5'C 

2011 Condition D 

Group C: Die Related Tests 
Performed Per MIL-STD-883C Paragraph 1.2.1 

MIL:STD:aaac .:..... . •.•......• 

t~Methd4i :· •• •· •• · •• 6b~~I~loOs. 

1005 
5005 

Condition D 
Subgroups 
1,2,3,7-11 

4(0) 

10 

15 

5 
15 

• 
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Table 12.1 Military Standard 883C, Class B Tests (continued) 

Group 0: Package Related Tests 
Performed Per MIL·STD-883C Paragraph 1.2.1 

By Package Type, Assembly Location, and Exterior Lead Finish 

SUBGROUP 1 
Physical Dimensions 2016 MIL·M·38510, Appendix C 15 

SUBGROUP 2 15 
Lead Integrity 2004 Condition B2 

(Condnion D for LCC) 
Seal: Fine 1014 Conditon A or B 
Seal:Gross 1014 Condition C 

SUBGROUP 3 15 
Thermal Shock 1011 Condition B, 15 Cycles 
Temperature Cycling 1010 Condition C, 100 Cycles 
Moisture Resistance 1004 10 Cycles 
End Point Electricals 5005 Subgroups 1, 7, 9 

(within 42 hrs) 
Seal: Fine 1014 Condition A or B 
Seal: Gross 1014 CondnlonC 
Visual Examination Per Visual of 

Method 1004 and 1010 

SUBGROUP 4 15 
Mechanical Shock 2002 Condnlon B 
Vibration Variable Freq. 2007 CondnionA 
Constant Acceleration 2001 Condition E, 30 KG., Yl 
Seal: Fine 1014 Condnion A or B 
Seal: Gross 1014 ConditionC 
Visual Examination 1010 
End Point Electrlcals 5005 Subgroups 1, 7, 9 

SUBGROUPS 15 
SaH Atmosphere 1009 CondnionA 
Seal: Fine 1014 Condition A or B 
Seal: Gross 1014 CondnionC 
Visual Examination Per Visual of Method 1009 

SUBGROUP 6 3 (0) or5 (1) 
Internal Water Vapor 1018 5,000 PPM Maximum 
Content Water Content at l00"C 

SUBGROUP 7 15 
Adhesion of Lead 2025 Glass Frtt Seal Only 
Finish (L TPD lor Number of Leads) 

SUBGROUPS 5(0) 
Lid Torque 2024 Glass Frlt Seal Only 
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--------------- MILITARY 

Table 12.2· ATMEL SMD Part Types, Listed by ATMEL Part Number 

AT22V10 
Generic Number Standard Military Drawing Number Description 

C22V10 Drawing Device Case Lead Circuit Description TPD 
Number Type Outline Finish (ns) 

5962-87539 01 K,L,3 X,A,C 22-lnput, 1 O-Output and-or-Logic Array 25 
5962-87539 02 K,L,3 X,A,C 22-lnput, 10-0utputand-or-LogicArray 30 
5962-87539 03 K,L,3 X,A,C 22-lnput, 1 O-Output and-or-Logic Array 40 

5962-87539 04 K,L,3 X,A,C 22-1 nput, 1 O-Output and-or-Logic Array 20 

Example: Almel Order Number AtmelCage No.1 FN41 Atmel Similar Par1 Number 

5962-87539 01 KX AT22V10-25YM/883 
5962-87539 01 LX AT22V10-250M/883 
5962-87539 01 3X AT22V10-25LM/883 
5962-87539 02 KX AT22V10-30YM/883 
5962-87539 02 LX AT22V10-300M/883 
5962-87539 02 3X AT22V10-30LM/883 
5962-87539 03 KX AT22V10-40YM/8B3 
5962-87539 03 LX AT22V10-400M/8B3 
5962-87539 03 3X AT22V10-40LM/8B3 
5962-87539 04 LX AT22V10-200M/883 
5962-87539 04 3X AT22V10-20LM/883 

Case Outline 

K 24CW, 24 Lead, Windowed, Ceramic Flat Package (Cerdip) 
L 240W3, 24 Lead 0.300' Wide, Windowed, Ceramic Ouallnline Package (Cerdip) 
3 28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCe) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2· ATMEL SMD Part Types, Listed by ATMEL Part Number 

AT22V10L 
Generic Number Standard Military Drawing Numbsr Description 

C22V10L Drawing Device Case Lead 
Circuit Description 

TPD 
Numbsr Type OuUine Finish (ns) 

5962-88724 01 K,L,3 X,A,C 22-1 nput, 1 O-Output and-or-Logic Array 25 
5962-88724 02 K,L,3 X,A,C 22-lnput, 1 O-Output and-or-Logic Array 30 
5962-88724 03 K,L,3 X,A,C 22-lnput, 10-0utputand-or-LogicArray 40 
5962-88724 04 K,L,3 X,A,C 22-lnput, 10-0utputand-or-LogicArray 20 

Example: AtmelOrderNumbsr AlmeICageNo.1FN41 Almel Similar Part Number 

5962-88724 01 KX AT22V10L-25YM/883 
5962-88724 01 LX AT22V10L-25DM/883 
5962-88724 01 3X AT22V10L-25LM/883 
5962-88724 02 KX AT22V10L-30YM/883 
5962-88724 02 LX AT22V10L-30DM/883 
5962-88724 02 3X AT22V10L-30LM/883 
5962-88724 03 KX AT22V10L-40YM/883 
5962-88724 03 LX AT22V10L-40DM/883 
5962-88724 03 3X AT22V10L-40LM/883 
5962-88724 04 KX AT22V10L-20YM/883 
5962-88724 04 LX AT22V10L-20DM/883 
5962-88724 04 3X AT22V10L-20LM/883 

Case Outline 

K 24CW, 24 Lead, Windowed, Ceramic Flat Package (Cerpack) 

L 24DW3, 24 Lead 0.300" Wide, Windowed, Ceramic Duallnline Package (Cerdip) 
3 28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2· ATMEl SMD Part Types, Listed by ATMEl Part Number 

AT22V10 aTP I 
Generic Number Standard Military Drawing Number Description 

C22V10 OTP Drawing Device Case Lead Circuit Description TPD 
Number Type OuHine Finish (ns) 

5962-88670 01 K,L,3 X,A,C 22-lnput, 1 O-Output and-or-Logic Array 25 

5962-88670 02 K,L,3 X,A,C 22-lnput, 1 O-Output and-or-Logic Array 30 

5962-88670 03 K,L,3 X,A,C 22-1 nput, 1 O-Output and-or-Logic Array 40 

5962-88670 04 K,L,3 X,A,C 22-1 nput, 1 O-Outputand-or-Logic Array 20 

Example: Atmel Order Number Atmel Cage No.1 FN41 Atmel Similar Part Number 

5962-88670 01 KX AT22V10-25FM/883 
5962-88670 01 LX AT22V10-25GM/883 
5962-88670 01 3X AT22V10-25NM/883 
5962-88670 02 KX AT22V10-30FM/883 
5962-88670 02 LX AT22V10-30GM/883 
5962-88670 02 3X AT22V10-30NM/883 
5962-88670 03 KX AT22V10-40FM/883 
5962-88670 03 LX AT22V10-40GM/883 
5962-88670 03 3X AT22V10-40NM/883 
5962-88670 04 KX AT22V10-20FM/883 
5962-88670 04 LX AT22V10-20GM/883 
5962-88670 04 3X AT22V10-20NM/883 

Case Outline 

K 24C, 24 Lead, Non-Windowed, Ceramic Flat Package (Cerpack) 
L 24D3, 24 Lead, 0.300' Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 

3 28L, 28 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 

C Gold (AU) 

• 
12·9 



Table 12.2 - ATMEl SMD Part Types, Listed by ATMEl Part Number 

AT22V10l aTP I , 

Generic Number standard Military Drawing Number Deacription 

C22V10LOTP Drawing Device Case Lead 
Circuit Description 

TPD 
Numbsr Type Outiine Rnish (ns) 

5962-89755 01 K,L,3 X,A,C 22-lnput, 1 O-Output and-or-Logic Array 25 
5962-89755 02 K,L,3 X,A,C 22-lnput, 1 O-Output and-or-Logic Array 30 
5962-89755 03 K,L,3 X,A,C 22-lnput, 1 O-Output and-or-Logic Array 40 

Example: AtmelOrder Numbsr AtmelCageNo.1FN41 Atmel Similar Part Number 

5962-89755 01 KX AT22V10L-25FM/883 
5962-89755 01 LX AT22V10L-25GM/883 
5962-89755 01 3X AT22V10L-25NM/883 
5962-89755 02 KX AT22V10L-30FM/883 
5962-89755 02 LX AT22V10L-30GM/883 
5962-89755 02 3X AT22V10L-30NM/883 
5962-89755 03 KX AT22V10L-40FM/883 
5962-89755 03 LX AT22V10L-40GM/883 
5962-89755 03 3X AT22V10L-40NM/883 

Case Outline 

K 24C, 24 Lead, Non-Windowed, Ceramic Flat Package (Cerpack) 
L 2403,24 Lead, 0.300" Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 
3 28L, 28 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2 - ATMEl SMD Part Types, Listed by ATMEl Part Number 

ATV750 
Generic Number Standard Military Drawing Number Deecrlption 

V750 Drawing Device Case Lead Circuit Description TPD 
Number Type Ouiline Finish (n8) 

5962-88726 01 L,3 X,A,C 22-1 nput, 1 O-Output and-or-Logic Array 40 
5962-88726 02 lo3 X,A,C 22-lnput, 1 O-Output and-or-LogicArray 35 

Example: AlmelOrderNumber AtmelCageNo.1FN41 Almel Similar Part Number 

5962-88726 01 LX A TV750-40DM/883 
5962-88726 01 3X ATV750-40LM/883 
5962-88726 02 LX ATV750-35DM/883 
5962-88726 02 3X ATV750-35LM/883 

Case Outline 

L 24DW3, 24 Lead, 0.300" Wide, Windowed, Ceramic Duallnline Package (Cerdip) 
3 28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 

• 
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Table 12.2· ATMEl SMD Part Types, Listed by ATMEl Part Number 

AT27HC64l I 
Generic Number Standard Military Drawing Number Description 

27HC64L Drawing Device Case Lead Circu~ Description Access 
Number Type OuUine Rnish Time(ns) 

5962-85102 04 Y,Z X,A,C 8Kx8EPROM 90 

Example: Almel Order Number AtmelCageNo.1FN41 Almel Similar Part Number 

5962-8510204 YX AT27HC64L-90DM/883 
5962-8510204 ZX AT27HC64L-90LM/883 

Case Outline 

Y 28DW6, 28 Lead, 0.600" Wide, Windowed, Ceramic Duallnline Package (Cerdip) 
Z 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2 - ATMEL SMD Part Types, Listed by ATMEL Part Number 

AT27C256R I 
Generic Number Standard Military Drawing Number Description 

27C256R Drawing Device Case Lead 
Circu~ Description Access 

Number Type Outline Finish lime (ns) 

5962-86063 01 X,Y X,A,C 32Kx8EPROM 200 
5962-86063 02 X,Y X,A,C 32Kx8EPROM 250 
5962-86063 03 X,Y X,A,C 32Kx8EPROM 300 
5962-86063 04 X,Y X,A,C 32Kx8EPROM 170 
5962-86063 05 X,Y X,A,C 32Kx8EPROM 150 

Example: Atmel Order Number Almel Cage No.1 FN41 Almel Similar Part Number 

5962-86063 01 XX AT27C256R-20DM/883 
5962-86063 01 YX AT27C256R-20LM/883 
5962-86063 02 XX AT27C256R-25DM/883 
5962-86063 02 YX AT27C256R-25LM/883 
5962-86063 03 XX AT27C256R-30DM/883 
5962-86063 03 YX AT27C256R-30LM/883 
5962-86063 04 XX AT27C256R-17DM/883 
5962-86063 04 YX AT27C256R-17LM/883 
5962-86063 05 XX AT27C256R-15DM883 
5962-86063 05 YX AT27C256R-15LM/883 

Case Outline 

X 28DW6, 28 Lead, 0.600" Wide, Windowed, Ceramic Duallnline Package (Cerdip) 
Y 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 

• 
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Table 12.2· ATMEl SMD Part Types, LIsted by ATMEl Part Number 

AT27HC256 
Generic Number Standard Military Drawing Number Daecription 

27HC256 Drawing Davlce Cue Lead Circuli Dascrlption Al:ceee 
Number Type Oulline finish 11me(ns) 

5962·86063 08 X,V X,A,C 32Kx8EPROM 70 

Example: AImel Order Number AlmelCage No. lFN41 Atmel Similer Part Number 

5962·86063 08 XX AT27HC256· 70DM/883 
5962·86063 08 VX AT27HC256· 70LM/883 

Case Outline 

X 28DW6, 28 Lead, 0.600' Wide, Windowed, Ceramic Duallnline Package (Cerdip) 
V 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 

AT27HC256l J 
Generic Number Standard Military Drawing Number Dascripllon 

27HC256L Drawing Davlce Cue Lead ClrcullOascriplion Al:cess 
Number Type OuUine Finish 11me(ns) 

5962·86063 06 X,V X,A,C 32Kx8EPROM 120 
5962·86063 07 X,V X,A,C 32Kx8EPROM 90 

Example: AImel Order Number Atme1CageNo.1FN41 Atmel Similar Part Number 

5962·86063 06 XX AT27HC256L·12DM/883 
5962·86063 06 VX AT27HC256L·12LM/883 
5962·86063 07 XX AT27HC256L·90DM/883 
5962·86063 07 VX AT27HC256L·90LM/883 

Case Outline 

X 28DW6, 28 Lead, 0.600" Wide, Windowed, Ceramic Duallnline Package (Cerdip) 
V 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2· ATMEl SMD Part Types, Listed by ATMEl Part Number 

AT27C512R I 
Generic Number Standard Military Drawing Number Description 

27C512R Drawing Device Case Leed 
Circuil Description 

Access 
Number Type Outiine Finish Time (ns) 

5962·87648 01 X,Y X,A,C 64Kx8EPROM 150 
5962·87648 02 X,Y X,A,C 64Kx8EPROM 200 
5962·87648 03 X,Y X,A,C 64Kx8EPROM 250 
5962·87648 04 X,Y X 64Kx8EPROM 120 

Example: Alme! Order Number Alme! Cage No.1 FN41 Alme! Similar Part Number 

5962·87648 01 XX AT27C512R·15DM/883 
5962·87648 01 YX AT27C512R·15LM/883 
5962·87648 02 XX AT27C512R·20DM/883 
5962·87648 02 YX AT27C512R·20LM/883 
5962·87648 03 XX AT27C512R·25DM/883 
5962·87648 03 YX AT27C512R·25LM/883 
5962·87648 04 XX AT27C512R·12DM/883 
5962·87648 04 YX AT27C512R·12LM/883 

Case Outline 

X 28DW6, 28 Lead, 0.600" Wide, Windowed, Ceramic Duallnline Package (Cerdip) 
Y 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2· ATMEl SMD Part Types, listed by ATMEl Part Number 

AT27HC641 
Generic Number Standard Military Drawing Number Description 

27HC641 Drawing Device Case lead Circuit Description Access 
Number Type Outiine Finish lime(ns) 

5962-87515 01 J,K,3 X,A,C 8Kx8[UV] PROM 45 
5962-87515 02 J,K,3 X,A,C 8Kx8[UV] PROM 55 
5962-87515 03 J,K,3 X,A,C 8Kx8[UV] PROM 70 
5962-87515 04 J,K,3 X,A,C 8Kx8[UV] PROM 90 

Example: AtmelOrderNumber AtmelCageNo.1FN41 Atmel Similar Part Number 

5962-8751501 JX AT27HC641-45DM/883 
5962-87515 01 KX AT27HC641-45FM/883 
5962-87515 01 3X AT27HC641-45LM/883 
5962-8751502 JX AT27HC641-55DM/883 
5962-8751502 KX A T27HC641-55FM/883 
5962-8751502 3X AT27HC641-55LM/883 
5962-87515 03 JX AT27HC641-70DM/883 
5962-8751503 KX AT27HC641-70FM/883 
5962-87515 03 3X AT27HC641-70LM/883 
5962-87515 04 JX AT27HC641-90DM/883 
5962-87515 04 KX AT27HC641-90FM/883 
5962-8751504 3X AT27HC641-90LM/883 

Case Outline 

J 24DW6, 24 Lead, 0.600" Wide, Windowed, Ceramic Duallnline Package (Cerdip) 
K 24FW, 24 Lead, Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 
3 28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2· ATMEL SMD Part Types, Listed by ATMEL Part Number 

AT27HC642 
Generic Number Standard Military Drawing Number Description 

27HC642 Drawing Device Case Lead Circuit Description Access 
Number Type OJtline Finish Ttme(ns) 

5962-87515 01 L X,A,C 8Kx8[UV] PROM 45 
5962-87515 02 L X,A,C 8Kx8[UV] PROM 55 
5962-87515 03 L X,A,C 8Kx8[UV] PROM 70 
5962-87515 04 L X,A,C 8Kx8[UV] PROM 90 

Example: Atmel Order Number Atmel Cage No.1 FN41 Atmel Similar Part Number 

5962-87515 01 LX AT27HC642-45DM/883 
5962-8751502 LX AT27HC642-55DM/883 
5962-8751503 LX AT27HC642-70DM/883 
5962-8751504 LX AT27HC642-90DM/883 

Case Outline 

L 24DW3, 24 Lead, 0.300" Wide, Windowed, Ceramic Duallnline Package (Cerdip) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 

• 
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Table 12.2 - ATMEL SMD Part Types, Listed by ATMEL Part Number 

AT28C64 
Generic Number Standard Military Drawing Number Description 

28C64 Drawing Device Case Lead Circuit Description Write Access Write Enduranoe 
Number Type OuUine Finish End Write Indicator Mode lime(ns) Speed (ms) (Cycles) 

5962-87514 13 U,X,Y X,A,C 8Kx8E2PROM Byte 350 1 10K 
Rdy/Busy 

5962-87514 14 U,X,Y X,A,C 8Kx8E2PROM Byte 300 1 10K 
Rdy/Busy 

5962-87514 15 U,X,Y,Z X,A,C 8Kx8E2PROM Byte 250 1 10K 
Rdy/Busy 

5962-87514 16 U,X,Y X,A,C 8Kx8E2PROM Byte 200 1 10K 
Rdy/Busy 

5962-87514 17 U,X,Y X,A,C 8Kx8E2PROM Byte 150 1 10K 
Rdy/Busy 

Example: Atmal Order Number Almal Cage No.1 FN41 Almel Similar Part Number 

5962-8751413 UX AT28C64-35KM/883 
5962-8751413 XX AT28C64-35DM/883 
5962-8751413YX AT28C64-35LM/883 
5962-8751414 UX AT28C64-30KM/883 
5962-8751414 XX AT28C64-30DM/883 
5962-8751414 YX AT28C64-30LM/883 
5962-8751415 UX AT28C64-25KM/883 
5962-8751415 XX AT28C64-25DM/883 
5962-87514 15 YX AT28C64-25LM/883 
5962-8751415 ZX AT28C64-25FM/883 
5962-8751416 UX AT28C64-20KM/883 
5962-8751416 XX AT28C64-20DM/883 
5962-87514 16 YX A T28C64-20LM/883 
5962-8751417 UX AT28C64-15KM/883 
5962-87514 17 XX AT28C64-15DM/883 
5962-8751417YX AT28C64-15LM/883 

Case Outline 

U 32K, 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad) 
X 28D6, 28 Lead, 0.600' Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 
Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 
Z 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2· ATMEL SMD Part Types, Listed by ATMEL Part Number 

AT28C64X 
Generic Number Standard Military Drawing Number Description 

28C64X Drawing Device Case Lead Circuit Description Write Aocess Write Enduranoe 
Number Type Outline Finish End Write Indicator Mode Time(ns) Speed (ms) (Cycles) 

5962-87514 18 U,X,Y X,A,C 8Kx8E2PROM Byte 350 1 10K 
Data Polling 

5962-87514 19 U,X,Y X,A,C 8Kx8E2PROM Byte 300 1 10K 
Data Polling 

5962-87514 20 U,X,Y,Z X,A,C 8Kx8E2PROM Byte 250 1 10K 
DataPolling 

5962-87514 21 U,X,Y X,A,C 8Kx8E2PROM Byte 200 1 10K 
Data Polling 

5962-87514 22 U,X,Y X,A,C 8Kx8E2PROM Byte 150 1 10K 
Data Polling 

Example: Atmel Order Number AtmelCageNo.1FN41 Atmel Similar Part Number 

5962-8751418 UX AT28C64X-35KM/883 
5962-8751418 XX AT28C64X-35DM/883 
5962-8751418YX AT28C64X-35LM/883 
5962-8751419 UX AT28C64X-30KM/883 
5962-8751419XX AT28C64X-30DM/883 
5962-8751419 YX AT28C64X-30LM/883 
5962-8751420 UX AT28C64X-25KM/883 
5962-87514 20 XX AT28C64X-25DM/883 
5962-8751420 YX AT28C64X-25LM/883 
5962-87514 20 ZX AT28C64X-25FM/883 
5962-8751421 UX AT28C64X-20KM/883 
5962-8751421 XX AT28C64X-20DM/883 
5962-87514 21 YX AT28C64X-20LM/883 
5962-8751422 UX AT28C64X-15KM/883 
5962-8751422 XX AT28C64X-15DM/883 
5962-87514 22 YX AT28C64X-15LM/883 

Case Outline 

U 32K, 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad) 
X 2806, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 
Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 
Z 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 

Lead Finish • X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2· ATMEl SMD Part Types, LIsted by ATMEl Part Number 

AT28PC64 
Generic Number Standard Military Drawing Number Description 

28PC64 Drawing Device Case Lead Orcuit Description Write Access Writa Endurance 
Number Type Oulline Finish End Writa Indicator Mode TIme (ns) Speed (ms) (Cycles) 

5962-87514 06 U,X,Y X,A,C 8Kx8E2PROM Byte/Page 350 2 10K 
Data Polling 

5962-87514 07 U,X,Y X,A,C 8Kx8E2PROM Byte/Page 300 2 10K 
Data Polling 

5962-87514 08 U,X,Y X,A,C 8Kx8E2PROM Byte/Page 250 2 10K 
Data Polling 

5962-87514 09 U,X,Y X,A,C 8Kx8E2PROM Byte/Page 200 2 10K 
Data Polling 

Example: Almel Order Number Atme1CageNo.IFN41 Almel Similar Part Number 

5962-8751406 UX AT28PC64-35KM/883 
5962-87514 06 XX AT28PC64-35DM/883 
5962-8751406 YX AT28PC64-35LM/883 
5962-8751407 UX AT28PC64-30KM/883 
5962-87514 07 XX AT28PC64-30DM/883 
5962-87514 07 YX AT28PC64-30LM/883 
5962-8751408 UX AT28PC64-25KM/883 
5962-8751408 XX AT28PC64-25DM/883 
5962-8751408 YX AT28PC64-25LM/883 
5962-8751409 UX AT28PC64-20KM/883 
5962-87514 09 XX AT28PC64-20DM/883 
5962-8751409YX AT28PC64-20LM/883 

Case Outline 

U 32K, 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad) 
X 2806,28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip) 
Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 

12·20 MILITARY 



---------------MILITARY 

Table 12.2 - ATMEl SMD Part Types, listed by ATMEl Part Number 

AT28HC64l 
Generic Number Standard Military Drawing Number Dascriplion 

28HC64L Drawing Device Case Lead Circun Dascription Write Access Wrile Endurance 
Number Typa Oulline Finish End Write Indicator Mode lime(ns) Spaed(ms) (Cycles) 

5962-87514 10 U,X,Y X,A,C 8Kx8E2PROM Byte/Page 120 2 10K 
Data Polling 

5962-87514 11 U,X,Y X,A,C 8Kx8E2PROM Byte/Page 90 2 10K 
Data Polling 

5962-87514 12 U,X,Y X,A,C 8Kx8E2PROM Byte/Page 70 2 10K 
Data Polling 

Example: AlmelOrderNumber Almel Cage No.1 FN41 Almel Similar Part Number 

5962-8751410 UX AT28HC64L-12KM/883 
5962-8751410XX AT28HC64L-12DM/883 
5962-8751410YX AT28HC64L-12LM/883 
5962-8751411 UX AT28HC64L-90KM/883 
5962-8751411 XX AT28HC64L-90DM/883 
5962-8751411 YX AT28HC64L-90LM/883 
5962-8751412 UX AT28HC64L-70KM/883 
5962-8751412 XX AT28HC64L-70DM/883 
5962-87514 12 YX AT28HC64L-70LM/883 

Case Outline 

U 32K, 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad) 
X 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 
Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 

.. 
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Table 12.2· ATMEl SMD Part Types, Listed by ATMEl Part Number 

AT28C256 
Generic Number Standard Military Drawing Number Description 

28C256 Drawing Device Case Lead ClrcuH Description Write Access Write Endurance 
Number Type Outilne finish End Write Indicator Mode Time(ns) Speed (ms) (Cycles) 

5962-88525 01 U,X,Y,Z X,A,C 32Kx8 E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 02 U,X,Y,Z X,A,C 32Kx8E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 03 U,X,Y,Z X,A,C 32Kx8E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 04 U,X,Y,Z X,A,C 32Kx8E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 06 X,Y,Z X,A,C 32Kx8E2PROM Byte/Page 150 10 10K 
Data Polling 

Example: AlmelOrderNumber AtmelCageNo.1FN41 Almel Similar Part Number 

5962-88525 01 UX AT28C256-35UM/883 
5962-88525 01 XX AT28C256-35DM/883 
5962-88525 01 YX AT28C256-35LM/883 
5962-88525 01 ZX AT28C256-35FM/883 
5962-88525 02 UX AT28C256-30UM/883 
5962-88525 02 XX AT28C256-30DM/883 
5962-88525 02 YX AT28C256-30LM/883 
5962-88525 02 ZX AT28C256-30FM/883 
5962-88525 03 UX AT28C256-25UM/883 
5962-88525 03 XX AT28C256-25DM/883 
5962-88525 03 YX AT28C256-25LM/883 
5962-88525 03 ZX AT28C256-25FM/883 
5962-88525 04 UX AT28C256-20UM/883 
5962-88525 04 XX AT28C256-20DM/883 
5962-88525 04 YX AT28C256-20LM/883 
5962-88525 04 ZX AT28C256-20FM/883 
5962-88525 06 XX AT28C256-15DM/883 
5962-88525 06 YX AT28C256-15LM/883 
5962-88525 06 ZX AT28C256-15FM/883 

Case Outline 

U 28U, 28 Pin, Ceramic Pin Grid Array (PGA) 
X 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 

Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 
Z 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2 - ATMEL SMD Part Types, Listed by ATMEL Part Number 

AT28C256E 
Generic Number Standard Military Drawing Number Description 

28C256E Drawing Device Case Lead Circun Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode lime (ns) Speed (ms) (Cycles) 

5962-88525 05 X,Y,Z X,A,C 32Kx8 E2PROM Byte/Page 250 10 100K 
Data Polling 

Example: Almel Order Number AlmelCage No. I FN41 Atmel Similar Part Number 

5962-88525 05 XX AT28C256E-25DM/883 
5962-88525 05 YX AT28C256E-25LM/883 
5962-88525 05 ZX AT28C256E-25FM/883 

Case Outline 

X 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 
Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 
Z 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A HetTin Dip 
C Gold (AU) 
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Table 12.2 - ATMEL SMD Part Types, Listed by ATMEL Part Number 

AT28C256F 
Generic Number Standard Military Drawing Number Description 

28C256F Drawing Device Case Lead Circuit Function Write Access Write Endurance 
Number Type Outiine Finish End Write Indicator Mode lime(ns) Speed (ms) (Cycles) 

5962-88525 07 X,Y,Z X,A,C 32Kx8E2PROM Byte/Page 150 3 10K 
Data Polling 

Example: Atmal Order Number Atme1CageNo.1FN41 Atmel Similar Part Number 

5962-88525 07 XX AT28C256F-15DM/883 
5962-88525 07 YX AT28C256F -15LM/883 
5962-88525 07 ZX AT28C256F-15FM/883 

Case Outline 

X 28D6, 28 Lead, 0.600' Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 
Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 
Z 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 

AT28HC256 
Generic Number Standard Military Drawing Number Description 

28HC256 Drawing Device Case Lead Circuit Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode lime(ns) Speed (ms) (Cycles) 

5962-88634 03 U,X,Y,Z X,A,C 32Kx8E2PROM Byte/Page 90 10 10K 
Data Polling 

Example: Atmal Order Number AtmalCageNo.1FN41 Almal Similar Part Number 

5962-88634 03 UX AT28HC256-90UM/883 
5962-88634 03 XX AT28HC256-90DM/883 
5962-88634 03 YX AT28HC256-90LM/883 
5962-88634 03 ZX AT28HC256-90FM/883 

Case Outline 

X 28D6, 28 Lead, 0.600' Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 

Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 
Z 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2 - ATMEL SMD Part Types, Listed by ATMEL Part Number 

AT28HC256F I 
Generic Number Stendard Military Drawing Number Description 

28HC256F Drawing Device Case Lead Circuit Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode Time(ns) speed (ms) (Cycles) 

5962-88634 04 U,X,Y,Z X,A,C 32Kx8E2PROM Byte/Page 90 3 10K 
Data Polling 

Example: Atmel Order Number Atmel Cage No.1 FN41 Almel Similar Part Number 

5962-88634 04 UX AT28HC256F-90UM/883 
5962-88634 04 XX AT28HC256F-90DM/883 
5962-88634 04 YX AT28HC256F-90LM/883 
5962-88634 04 ZX AT28HC256F-90FM/883 

Case Outline 

U 28U, 28 Pin, Ceramic Pin Grid Array (PGA) 
X 28D6, 28 Lead, 0.600" Wide, Non·Windowed, Ceramic Duallnline Package (Cerdip) 

Y 32L, 32 Pad, Non·Windowed, Ceramic Leadless Chip Carrier (LCC) 
Z 28F, 28 Lead, Non·Windowed, Ceramic Bottom·Brazed Flat Package (Flatpack) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 

A Hot Tin Dip 
C Gold (AU) 

• 
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Table 12.2· ATMEl SMD Part Types, Listed by ATMEl Part Number 

AT28HC256l I 
Generic Number Standard Military Drawing Number DescrIption 

28HC256L Drawing Device Case Lead Clrcu~ Description Write Access Write Endurance 
Number Type Outiine Finish End Write Indicator Mode Tlme(ns) Speed (ms) (Cycles) 

5962-88634 01 U,X,Y,Z X,A,C 32Kx8E2PROM Byte/Page 120 10 10K 
Data POlling 

Example: AlmelOrderNumber AtmeICageNo.1FN41 Atmel Similar Part Number 

5962-88634 01 UX AT28HC256L-12UM/883 
5962-88634 01 XX AT28HC256L-12DM/883 
5962-88634 01 YX AT28HC256L-12LM/883 
5962-88634 01 ZX AT28HC256L-12FM/883 

Case Outline 

U 28U, 28 Pin, Ceramic Pin Grid Array (PGA) 
X 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 
Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 
Z 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 
A Hot Tin Dip 
C Gold (AU) 
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Table 12.2 - ATMEl SMD Part Types, Listed by ATMEl Part Number 

AT28HC256lF I 
Generic Number Standard Military Drawing Number Descriplion 

28HC256LF Drawing Device Casa Laad Orcuil Description Write Access Write Endurance 
Number Type Dutilne Anish EndWriIe Indicator Mode llme(ns) Speed(ms (Cycles) 

5962-88634 02 U,X,Y,Z X,A,C 32Kx8 E2PROM Byte/Page 120 3 10K 
Data Polling 

Example: Almel Order Number AtmeICageNo.1FN41 Almel Similar Part Number 

5962-88634 02 UX AT28HC256LF-12UM/883 
5962-88634 02 XX AT28HC256LF-120M/883 
5962-88634 02 YX AT28HC256LF-12LM/883 
5962-88634 02 ZX AT28HC256LF-12FM/883 

Case Outline 

U 28U, 28 Pin, Ceramic Pin Grid Array (PGA) 
X 2806,28 Lead, 0.600" Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 
Y 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 
Z 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Allows Hot Tin Dip or Gold (AU) 

A Hot Tin Dip 
C Gold (AU) 

• 
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Table 12.3 - ATMEL SMD Part Types, Listed by SMD Number 

5962-85102 
Almel Order Number Almel Similar Part Number CircuH Description h:cess 

Time(ns) 

5962-85102 04 YX AT27HC64L-90DM/883 8Kx8EPROM 90 
5962-8510204 ZX AT27HC64L-90LM/883 8Kx8EPROM 90 

5962-86063 
Almel Order Number Almel Similar Part Number Circuli Description h:cess 

Time(ns) 

5962-86063 01 XX AT27C256-20DM/883 32Kx8EPROM 200 
5962-86063 01 YX AT27C256-20LM/883 32Kx8EPROM 200 
5962-86063 02 XX AT27C256-25DM/883 32Kx8EPROM 250 
5962-86063 02 YX AT27C256-25LM/883 32Kx8EPROM 250 
5962-86063 03 XX AT27C256-30DM/883 32Kx8EPROM 300 
5962-86063 03 YX AT27C256-30LM/883 32Kx8EPROM 300 
5962-86063 04 XX AT27C256-17DM/883 32Kx8EPROM 170 
5962-86063 04 YX AT27C256-17LM/883 32Kx8EPROM 170 
5962-86063 05 XX AT27C256-15DM/883 32Kx8EPROM 150 
5962-86063 05 YX AT27C256-15LM/883 32Kx8EPROM 150 
5962-86063 06 XX AT27HC256L-12DM/883 32Kx8EPROM 120 
5962-86063 06 YX AT27HC256L-12LM/883 32Kx8EPROM 120 
5962-86063 07 XX AT27HC256L-90DM/883 32Kx8EPROM 90 
5962-86063 07 YX AT27HC256L-90LM/883 32Kx8EPROM 90 
5962-86063 08 XX AT27HC256-70DM/883 32Kx8EPROM 70 
5962-86063 08 YX AT27HC256-70LM/883 32Kx8EPROM 70 

5962-87514 
AlmelOrderNumber Almel Similar Part Number CircuH Description WrHe fV;cess Write Endurance 

End Write Indicalor Mode Time (ns) Speed(ms) (Cycles) 

5962-8751406 UX AT28PC64-35KM/883 8Kx8E2PROM Byte/Page 350 2 10K 
Data Polling 

5962-8751406 XX AT28PC64-35DM/883 8Kx8E2PROM Byte/Page 350 2 10K 
Data Polling 

5962-8751406 YX AT28PC64-35LM/883 8Kx8E2PROM Byte/Page 350 2 10K 
Data Polling 

5962-8751407 UX AT28PC64-30KM/883 8Kx8E2PROM Byte/Page 300 2 10K 
Data Polling 

5962-8751407 XX AT28PC64-30DM/883 8Kx8E2PROM Byte/Page 300 2 10K 
Data Polling 

5962-8751407 YX AT28PC64-30LM/883 8Kx8E2PROM Byte/Page 300 2 10K 
Data Polling 

12·28 MILITARY 



---------------MILITARY 
Table 12.3 - ATMEL SMD Part Types, Listed by SMD Number 

5962-87514 (continued) 

Almal Order Number Almel Similar Part Number Circu~ Description Write Access Write Endurance 
End Write Indicator Mode lime (ns) Speed(ms) (Cycles) 

5962-8751408 UX AT28PC64-25KM/883 8Kx8E2PROM Byte/Page 250 2 10K 
Data Polling 

5962-87514 08 XX AT28PC64-25DM/883 8Kx8E2PROM Byte/Page 250 2 10K 
Data Polling 

5962-8751408 YX AT28PC64-25LM/883 8Kx8E2PROM Byte/Page 250 2 10K 
Data Polling 

5962-8751409 UX AT28PC64-20KM/883 8Kx8E2PROM Byte/Page 200 2 10K 
Data Polling 

5962-8751409 XX AT28PC64-20DM/883 8Kx8E2PROM Byte/Page 200 2 10K 
Data Polling 

5962-8751409 YX AT28PC64-20LM/883 8Kx8E2PROM Byte/Page 200 2 10K 
Data Polling 

5962-8751410 UX AT28HC64L-12KM/883 8Kx8E2PROM Byte/Page 120 2 10K 
Data Polling 

5962-8751410 XX AT28HC64L-12DM/883 8Kx8E2PROM Byte/Page 120 2 10K 
Data Polling 

5962-8751410YX AT28HC64L-12LM/883 8Kx8E2PROM Byte/Page 120 2 10K 
Data Polling 

5962-8751411 UX AT28HC64L-90KM/883 8Kx8E2PROM Byte/Page 90 2 10K 
Data Polling 

5962-87514 11 XX AT28HC64L-90DM/883 8Kx8E2PROM Byte/Page 90 2 10K 
Data Polling 

5962-87514 11 YX AT28HC64L-90LM/883 8Kx8E2PROM Byte/Page 90 2 10K 
Data Polling 

5962-8751412 UX AT28HC64L-70KM/883 8Kx8E2PROM Byte/Page 70 2 10K 
Data Polling 

5962-8751412 XX AT28HC64L-70DM/883 8Kx8E2PROM Byte/Page 70 2 10K 
Data Polling 

5962-8751412YX AT28HC64L-70LM/883 8Kx8E2PROM Byte/Page 70 2 10K 
Data Polling 

5962-8751413 UX AT28C64-35KM/883 8Kx8E2PROM Byte 350 1 10K 
Rdy/Busy 

5962-8751413 XX AT28C64-35DM/883 8Kx8E2PROM Byte 350 1 10K 
Rdy/Busy 

5962-8751413 YX AT28C64-35LM/883 8Kx8E2PROM Byte 350 1 10K 
Rdy/Busy • 5962-87514 14 UX AT28C64-30KM/883 8Kx8E2PROM Byte 300 1 10K 
Rdy/Busy 

5962-8751414 XX AT28C64-30DM/883 8Kx8E2PROM Byte 300 1 10K 
Rdy/Busy 

5962-8751414 YX AT28C64-30LM/883 8Kx8E2PROM Byte 300 1 10K 

Rdy/Busy 
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Table 12.3· ATMEL SMD Part Types, Listed by SMD Number 

5962·87514 (continued) 

Almel Order Number Atmel Similar Part Number Circuit Description Write Access Write Endurance 
End Write Indicator Mode Time(ns) Speed(ms) (Cycles) 

5962-87514 15 UX AT28C64-25KM/883 8Kx8E2PROM Byte 250 1 10K 
Rdy/Busy 

5962-8751415XX AT28C64-25DM/883 8Kx8E2PROM Byte 250 1 10K 
Rdy/Busy 

5962-8751415 YX AT28C64-25LM/883 8Kx8E2PROM Byte 250 1 10K 
Rdy/Busy 

5962-8751415 ZX AT28C64-25FM/883 8Kx8E2PROM Byte 250 1 10K 
Rdy/Busy 

5962-8751416 UX AT28C64-20KM/883 8Kx8E2PROM Byte 200 1 10K 
Rdy/Busy 

5962-87514 16 XX AT28C64-20DM/883 8Kx8E2PROM Byte 200 1 10K 
Rdy/Busy 

5962-87514 16 YX AT28C64-20LM/883 8Kx8E2PROM Byte 200 1 10K 
Rdy/Busy 

5962-87514 17 UX AT28C64-15KM/883 8Kx8E2PROM Byte 150 1 10K 
Rdy/Busy 

5962-87514 17 XX AT28C64-15DM/883 8Kx8E2PROM Byte 150 1 10K 
Rdy/Busy 

5962-87514 17 YX AT28C64-15LM/883 8Kx8E2PROM Byte 150 1 10K 
Rdy/Busy 

5962-87514 18 UX AT28C64X-35KM/883 8Kx8E2PROM Byte 350 1 10K 
Data Polling 

5962-87514 18 XX AT28C64X-35DM/883 8Kx8E2PROM Byte 350 1 10K 
Data Polling 

5962-8751418 YX AT28C64X-35LM/883 8Kx8E2PROM Byte 350 1 10K 
Data Polling 

5962-8751419 UX AT28C64X-30KM/883 8Kx8E2PROM Byte 300 1 10K 
Data Polling 

5962-87514 19 XX AT28C64X-30DM/883 8Kx8E2PROM Byte 300 1 10K 
Data POlling 

5962-87514 19 YX AT28C64X-30LM/883 8Kx8E2PROM Byte 300 1 10K 
Data Polling 

5962-8751420 UX AT28C64X-25KM/883 8Kx8E2PROM Byte 250 1 10K 
Data Polling 

5962-8751420 XX AT28C64X-25DM/883 8Kx8E2PROM Byte 250 1 10K 
Data Polling 

5962-8751420 YX AT28C64X-25LM/883 8Kx8E2PROM Byte 250 1 10K 
Data Polling 

5962-8751420 ZX AT28C64X-25FM/883 8Kx8E2PROM Byte 250 1 10K 
Data Polling 
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Table 12.3· ATMEL SMD Part Types, Listed by SMD Number 

5962·87514 (continued) 

Almel Order Number Atmel Similar Part Number Circun Description Write Access Write Endurance 
End Write Indicator Mode TIme(ns) Speed (ms) (Cycles) 

5962-8751421 UX AT28C64X-20KM/883 8Kx8E2PROM Byte 200 1 10K 

Data Polling 

5962-8751421 XX AT28C64X-20DM/883 8Kx8E2PROM Byte 200 1 10K 
Data Polling 

5962-8751421 YX AT28C64X-20LM/883 8Kx8E2PROM Byte 200 1 10K 
Data Polling 

5962-8751422 UX AT28C64X-15KM/883 8Kx8E2PROM Byte 150 1 10K 
Data Polling 

5962-8751422 XX AT28C64X-15DM/883 8Kx8E2PROM Byte 150 1 10K 
Data Polling 

5962-8751422 YX AT28C64X-15LM/883 8Kx8E2PROM Byte 150 1 10K 
Data Polling 

5962·87515 
Almel Order Number Almel Similar Part Number Circuit Description Access 

Time(ns) 

5962-8751501 JX AT27HC641-45DM/883 8Kx8 [UV] PROM 45 
5962-8751501 KX AT27HC641-45FM/883 8Kx8 [UV] PROM 45 
5962-8751501 LX AT27HC642-45DM/883 8Kx8 [UV] PROM 45 
5962-8751501 3X AT27HC641-45LM/883 8Kx8 [UV] PROM 45 
5962-8751502 JX AT27HC641-55DM/883 8Kx8[UV] PROM 55 
5962-8751502 KX AT27HC641-55FM/883 8Kx8 [UV] PROM 55 
5962-8751502 LX AT27HC642-55DM/883 8Kx8 [UV] PROM 55 
5962-87515023X AT27HC641-55LM/883 8Kx8 [UV] PROM 55 
5962-8751503 JX AT27HC641-70DM/883 8Kx8[UV]PROM 70 
5962-8751503 KX AT27HC641-70FM/883 8Kx8 [UV] PROM 70 
5962-8751503 LX AT27HC642-70DM/883 8Kx8 [UV] PROM 70 
5962-87515033X AT27HC641-70LM/883 8Kx8 [UV] PROM 70 
5962-8751504 JX AT27HC641-90DM/883 8Kx8 [UV] PROM 90 
5962-8751504 KX AT27HC641-90FM/883 8Kx8 [UV] PROM 90 
5962-8751504 LX AT27HC642-90DM/883 8Kx8 [UV] PROM 90 
5962-87515043X AT27HC641-90LM/883 8Kx8 [UV] PROM 90 

II 
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Table 12.3· ATMEl SMD Part Types, Listed by SMD Number 

5962·87539 
Almel Order Number Almel Similar Part Number Circun Description Access 

TIme(ns) 

5962-87539 01 KX AT22V10-25YM/883 22-1 nput, 10-0utputand-or-LogicArray 25 

5962-87539 01 LX AT22V10-25DM/883 22-lnput, 1 O-Output and-or-Logic Array 25 

5962-87539 01 3X AT22V10-25LM/883 22-lnput, 1 O-Output and-or-LogicArray 25 

5962-87539 02 KX AT22V10-30YM/883 22-lnput, 1 O-Output and-or-LogicArray 30 
5962-87539 02 LX AT22V10-30DM/883 22-lnput, 1 O-Output and-or-Logic Array 30 
5962-87539 02 3X AT22V10-30LM/883 22-lnput, 1 O-Output and-or-Logic Array 30 
5962-87539 03 KX AT22V10-40YM/883 22-lnput, 1 O-Output and-or-Logic Array 40 

5962-87539 03 LX AT22V10-40DM/883 22-1 nput, 1 O-Output and-or-Logic Array 40 

5962-87539 03 3X AT22V10-40LM/883 22-lnput,10-0utputand-or-LogicArray 40 
5962-87539 04 LX AT22V10-20DM/883 22-1 nput, 1 O-Output and-or -Logic Array 20 
5962-87539 04 3X AT22V10-20LM/883 22-lnput, 1 O-Output and-or-Logic Array 20 

5962·87648 
Almel Order Number Almel Similar Part Number CircuR Description Acosss 

TIme(ns) 

5962-87648 01 XX AT27C512R-15DM/883 64Kx8EPROM 150 
5962-87648 01 YX AT27C512R-15LM/883 64Kx8EPROM 150 

5962-87648 02 XX AT27C512R-20DM/883 64Kx8EPROM 200 

5962-87648 02 YX AT27C512R-20LM/883 64Kx8EPROM 200 
5962-87648 03 XX AT27C512R-25DM/883 64Kx8EPROM 250 
5962-87648 03 YX AT27C512R-25LM/883 64Kx8EPROM 250 
5962-87648 04 XX AT27C512R-12DM/883 64Kx8EPROM 120 
5962-87648 04 YX AT27C512R-12LM/883 64Kx8EPROM 120 

5962·88525 
AlmelOrderNumber Almel Similar Part Number Circuit Description Write Access Write Enduranos 

End Write Indicator Mode TIme(ns) Speed (ms) (Cycles) 

5962-88525 01 UX AT28C256-35UM/883 32Kx8E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 01 XX AT28C256-35DM/883 32Kx8E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 01 YX AT28C256-35LM/883 32Kx8E2PROM Byte Page 350 10 10K 
Data POlling 

5962-88525 01 ZX AT28C256-35FM/883 32Kx8E2PROM Byte/Page 350 10 10K 
Data Polling 
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Table 12.3· ATMEL SMD Part Types, Listed by SMD Number 

5962·88525 (continued) 

Atmel Order Number Almel Similar Part Number Circu~ Description Write Access Write Enduranoe 
End Write Indicator Mode T1me(ns) Speed(ms) (Cycles) 

5962-88525 02 UX AT28C256-30UM/883 32Kx8E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 02 XX AT28C256-30DM/883 32Kx8E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 02 YX AT28C256-30LM/883 32Kx8E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 02 ZX AT28C256-30FM/883 32Kx8 E2PROM Byte/Page 300 10 10K 
Data Palling 

5962-88525 03 UX AT28C256-25UM/883 32Kx8E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 03 XX AT28C256-25DM/883 32Kx8E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 03 YX AT28C256-25L!,,1!883 32Kx8E2PROM Byte/Page 250 10 10K 
Data Palling 

5962-88525 03 ZX AT28C256-25FM/883 32Kx8E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 04 UX AT28C256-20UM/883 32Kx8E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 04 XX AT28C256-20DM/883 32Kx8E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 04 YX AT28C256-20LM/883 32Kx8E2PROM Byte/Page 200 10 10K 
Data Palling 

5962-88525 04 ZX AT28C256-20FM/883 32Kx8E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 05 XX AT28C256E-25DM/883 32Kx8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 05 YX AT28C256E-25LM/883 32Kx8E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 05 ZX AT28C256E-25FM/883 32Kx8E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 06 XX AT28C256-15DM/883 32Kx8 E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 06 YX AT28C256-15LM/883 32Kx8E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 06 ZX AT28C256-15FM/883 32Kx8E2PROM Byte/Page 150 10 10K 

Data Polling II 
5962-88525 07 XX AT28C256F -15DM/883 32Kx8E2PROM Byte/Page 150 3 10K 

Data Polling 
5962-88525 07 YX AT28C256F-15LM/883 32Kx8E2PROM Byte/Page 150 3 10K 

Data Polling 
5962-88525 07 ZX AT28C256F -15FM/883 32Kx8E2PROM Byte/Page 150 3 10K 

Data Polling 

12·33 



Table 12.3 - ATMEL SMD Part Types, Listed by SMD Number 

5962-88634 
Almel Order Number Almel Similar Part Number Circuit Description Write Access Write Endurance 

Mode TIme(ns) Speed(ms (Cycles) 

5962-88634 01 UX AT28HC256L-12UM/883 32Kx8 E2PROM Byte/Page 120 10 10K 
5962-88634 01 XX AT28HC256L-12DM/883 32Kx8E2PROM Byte/Page 120 10 10K 

5962-88634 01 YX AT28HC256L-12LM/883 32Kx8E2PROM Byte/Page 120 10 10K 
5962-88634 01 ZX AT28HC256L-12FM/883 32Kx8E2PROM Byte/Page 120 10 10K 
5962-88634 02 UX AT28HC256LF-12UM/883 32Kx8E2PROM Byte/Page 120 3 10K 
5962-88634 02 XX AT28HC256LF-12DM/883 32Kx8E2PROM Byte/Page 120 3 10K 
5962-88634 02 YX AT28HC256LF-12LM/883 32Kx8E2PROM Byte/Page 120 3 10K 
5962-88634 02 ZX AT28HC256LF-12FM/883 32Kx8E2PROM Byte/Page 120 3 10K 

5962-88634 03 UX AT28HC256-90UM/883 32Kx8 E2PROM Byte/Page 90 10 10K 
5962-88634 03 XX AT28HC256-90DM/883 32Kx8E2PROM Byte/Page 90 10 10K 
5962-88634 03 YX AT28HC256-90LM/883 32Kx8E2PROM Byte/Page 90 10 10K 
5962-88634 03 ZX AT28HC256-90FM/883 32Kx8E2PROM Byte/Page 90 10 10K 
5962-88634 04 UX AT28HC256F-90UM/883 32Kx8E2PROM Byte/Page 90 3 10K 
5962-88634 04 XX AT28HC256F-90DM/883 32Kx8E2PROM Byte/Page 90 3 10K 
5962-88634 04 YX AT28HC256F-90LM/883 32Kx8E2PROM Byte/Page 90 3 10K 
5962-88634 04 ZX AT28HC256F-90FM/883 32Kx8E2PROM Byte/Page 90 3 10K 

5962-88670 
AlmslOrdsr Number Almsl Similar Part Number Circuit Description Access 

TIme(ns) 

5962-88670 01 KX AT22V10-25FM/883 22-lnput, 1 O-Output and-or-Logic Array 25 
5962-88670 01 LX AT22V10-25GM/883 22-lnput, 1 O-Output and-or-LogicArray 25 
5962-88670 01 3X AT22V10-25NM/883 22-1 nput, 1 O-Output and-or-Logic Array 25 
5962-88670 02 KX AT22V10-30FM/883 22-lnput, 1 O-Output and-or-LogicArray 30 
5962-88670 02 LX AT22V10-30GM/883 22-1 nput, 1 O-Output and-or-Logic Array 30 
5962-88670 02 3X AT22V10-30NM/883 22-1 nput, 1 O-Output and-or-Logic Array 30 
5962-88670 03 KX AT22V10-40FM/883 22-1 nput, 1 O-Output and-or-Logic Array 40 
5962-88670 03 LX AT22V10-40GM/883 22-1 nput, 1 O-Output and-or-Logic Array 40 
5962-88670 03 3X AT22V10-40NM/883 22-lnput, 1 O-Output and-or-Logic Array 40 
5962-88670 04 KX AT22V10-20FM/883 22-1 nput, 1 O-Output and-or-Logic Array 20 
5962-88670 04 LX AT22V10-20GM/883 22-1 nput, 1 O-Output and-or-Logic Array 20 
5962-88670 04 3X AT22V10-20NM/883 22-1 nput, 1 O-Output and-or-Logic Array 20 
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Table 12.3 - ATMEL SMD Part Types, Listed by SMD Number 

5962-88724 
Almel Order Number Almel SimilerPert Number CircuH Description Access 

Time (ns) 

5962-88724 01 KX AT22V10L-25YM/883 22-1 nput, 1 O-Output and-or-Logic Array 25 
5962-88724 01 LX AT22V10L-25DM/883 22-lnput, 1 O-Output and-or-Logic Array 25 
5962-88724 01 3X AT22V10L-25LM/883 22-1 nput, 1 O-Output and-or-Logic Array 25 
5962-88724 02 KX AT22V10L-30YM/883 22-lnput, 1 O-Output and-or-Logic Array 30 
5962-88724 02 LX AT22V10L-30DM/883 22-lnput, 1 O-Output and-or-LogicArray 30 
5962-88724 02 3X AT22V10L-30LM/883 22-1 nput, 1 O-Output and-or-Logic Array 30 
5962-88724 03 KX AT22V10L-40YM/883 22-1 nput, 1 O-Output and-or-Logic Array 40 
5962-88724 03 LX AT22V10L-40DM/883 22-lnput, 10-0utputand-or-LogicArray 40 
5962-88724 03 3X AT22V10L-40LM/883 22-1 nput, 1 O-Output and-or-Logic Array 40 
5962-88724 04 KX AT22V10L-20YM/883 22-1 nput, 1 O-Output and-or-Logic Array 20 

5962-88724 04 LX AT22V10L-20DM/883 22-lnput, 1 O-Output and-or-Logic Array 20 
5962-88724 04 3X AT22V10L-20LM/883 22-1 nput, 1 O-Output and-or-Logic Array 20 

5962-88726 
Almel Order Number Almel SimilerPert Number CircuH Descriplion Access 

Time (ns) 

5962-88726 01 LX A TV750-40DM/883 22-1 nput, 1 O-Output and-or-Logic Array 40 
5962-88726 01 3X A TV750-40LM/883 22-1 nput, 1 O-Output and-or-Logic Array 40 
5962-88726 02 LX A TV750-35DM/883 22-1 nput, 1 O-Output and-or -Logic Array 35 
5962-88726 02 3X A TV750-35LM/883 22-1 nput, 1 O-Output and-or-Logic Array 35 

5962-89755 
Almel Order Number Almal SimilerPert Number Circuli Description Access 

Time(ns) 

5962-89755 01 KX AT22V10L-25FM/883 22-1 nput, 1 O-Output and-or-Logic Array 25 
5962-89755 01 LX AT22V10L-25GM/883 22-1 nput, 1 O-Output and-or-Logic Array 25 
5962-89755 01 3X AT22V10L-25NM/883 22-1 nput, 1 O-Output and-or-Logic Array 25 
5962-89755 02 KX AT22V10L-30FM/883 22-1 nput, 1 O-Output and-or-Logic Array 30 
5962-89755 02 LX AT22V10L-30GM/883 22-1 nput, 1 O-Output and-or-Logic Array 30 
5962-89755 02 3X AT22V10L-30NM/883 22-1 nput, 1 O-Output and-or-Logic Array 30 
5962-89755 03 KX AT22V10L-40FM/883 22-1 nput, 1 O-Output and-or-Logic Array 40 
5962-89755 03 LX AT22V10L-40GM/883 22-lnput, 1 O-Output and-or-Logic Array 40 
5962-89755 03 3X AT22V10L-40NM/883 22-1 nput, 1 O-Output and-or-Logic Array 40 • 
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Features 
• High Performance CMOS Technology 
• Low Power Dissipation - Active and Standby 
• Hardware Data Protection Features 
• DATA Polling for End of Write Detection 
• High Reliability 

Endurance: 104 Cycles 
Data Retention: 10 years 

• Single 5V ± 10% Supply 
• CMOS Compatible Inputs and Outputs 
• O·C to + 70·C Operating Range 
• Typical Die Thickness of 22 Mils 

Description 
To facilitate custom packaging, some Atmel E2PROMS are available in die form. All 
Atmel E2PROM die products are 100% electrically tested in wafer form and visually in­
spected after saw and clean. Atmel's E2PROM die products are processed with an ad­
vanced CMOS floating gate technology. As with all Atmel products, they are designed and 
tested to ensure high quality and manufacturability. The devices may include such fea­
tures as internal error correction for extended endurance and improved data retention 
characteristics. 

Test Flow 
Atmel's die product sort testing incorporates comprehensive functional and parametric 
tests into wafer level tests. The typical Atmel E2PROM die test flow is outlined below. 

DIE 

E2PROM 
Die Products 
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Testing 
Die product sort test 1 includes checks for basic D.C. 
parameters such as Icc and input leakage as well as for AC. 
switching parameters. Data pattern testing is included to 
guarantee the functionality of each bit and to guard against 
pattern sensitivity. Several oxide stress tests are included to 
reduce the likelihood of infant mortality failures. 

The Data retention bake is included to ensure the integrity of 
the core cell oxides. A pattern is written to each die at the end 
of die sort test 1. The wafers are then subjected to a high 
temperature bake. After the bake, the pattern written in die 
sort test 1 is verified by die sort test 2. All die are optically 
inspected to the specifications of Military Standard 883C 
method 2010. 

A final quality assurance test is performed on each assembly 
lot. A sample of the dice ready to ship is selected and electri­
cally examined. 

Die Product Offering 
Die products are guaranteed across the commercial 
temperature operating range. The following E2pROM die 
products are currently available from Atmel: 

AT28C04 

AT28C17 

AT28PC64 

AT28HC16L 

AT28HC256L 

AT28C010 

AT28C16 

AT28C64 

AT28C256 

AT28HC64L 

AT28HC291L 

Handling and Die Information 
Handling instructions for E2PROM die and other informa­
tion needed for using E2PROM die are available from 
Atmel. 
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A4 

A3 

A2 

Al 

AT28C04 DIE PINOUT 

AS Vee PJ3 

AT28C04 

AO 110, GNO I/O. 1/06 

1/00 1/02 1/03 I/0. 1/07 

DIE SIZE: 137 X 117 mils 
CONNECT SUBSTRATE TO GROUND 

AT28C17 DIE PINOUT 

Vee 
AS AS 

ROYI _ 
AS A7 BUSY WE A9 

GNO 

CE 

A4 

A3 

A2 

Al 

AT28C17 

AD I/O, GNO I/0. 1/06 

1/00 1/02 1/03 I/O. 1/07 

• 

Ala 

CE 

DIE SIZE: 137 X 117 mils 
CONNECT SUBSTRATE TO GROUND 

A4 

A3 

A2 

Al 

A2 

DIE 

AT28C16 DIE PINOUT 

AS Vee AS 

AS A7 A9 

AT28C16 

AO I/O, GNO I/O. 1/°6 

1/00 1/02 1/03 I/O. 1/°7 

DIE SIZE: 137 X 117 mils 
CONNECT SUBSTRATE TO GROUND 

AT28C64 DIE PINOUT 

AT28C64 

WE 

OE 

Ala 

CE 

Ala 

Al 

DIE SIZE: 133 X 207 mils 
CONNECT SUBSTRATE TO GROUND 

• 
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A2 

A2 

AI 
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AT28PC64 DIE PINOUT 

AT28PC64 

AID 

DIE SIZE: 146 X 217 mils 
CONNECT SUBSTRATE TO GROUND 

AT28HC16L DIE PINOUT 

A4 NJ Vee A9 
A3 AS A7 AS WE 

AT28HC16L 

DIE SIZE: 118 X 144 mils 
CONNECT SUBSTRATE TO GROUND 

AID 

A3 

AI 

AT28C256 DIE PINOUT 

A4 All 
OE 

AT28C256 

A2 AID 
114----CE 

DIE SIZE: 224 X 323 mils 
CONNECT SUBSTRATE TO GROUND 

AT28HC64L DIE PINOUT 

AT28HC64L 

AID 

DIE SIZE: 146 X 217 mils 
CONNECT SUBSTRATE TO GROUND 

DIE .......................... .. 



.............................. OIE 

AT28HC256L DIE PINOUT 

A13 A9 

A4 
A3 ---+ __ A11 

-+---OE 

AT28HC256L 

A2 A10 

A1 --~+-+-U-+-I-+-l~H-~I--- CE 

A4 

1/00 1/0 2 GND 1{041{0. 

DIE SIZE: 224 X 323 mils 
CONNECT SUBSTRATE TO GROUND 

AT28C010 DIE PINOUT 

All 

AT28C010 

Nl 

DIE SIZE: 356 X 429 mils 
CONNECT SUBSTRATE TO GROUND 

A2 

A1 

AT28HC291L DIE PINOUT 

A4 P8 Vee A9 
A3 AS A7 AJJ A10 

AT28HC291L 

DIE SIZE: 118 X 144 mils 
CONNECT SUBSTRATE TO GROUND 

CS2 

• 
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............................. PACKAGES 

Each Atmel Data Sheet includes an Ordering Information Section 
which specifies the package types available. This section provides 
size specifications and outlines for aJl package types. 

Package Descrlpffon 

28B 28 Lead, 0.300" Wide, 
Ceramic Side Braze Ouallnllne (Side Braze) ............................ 14-5 

32B 32 Lead, 0.600" Wide, 
Ceramic Side Braze Ouallnllne (Side Braze) ............................ 14-5 

40B 40 Lead, 0.600" Wide, 
Ceramic Side Braze Ouallnllne (Side Braze) ............................ 14-5 

24C 24 Lead, Non-Windowed, 
Ceramic Flat Package (Cerpack) ............................................... 14-5 

24CW 24 Lead, Windowed, 
Ceramic Flat Package (Cerpack) ............................................... 14-6 

1603 16 Lead, 0.300" Wide, Non-Windowed, 
Ceramic Duallnllne Package (Cerdip) ....................................... 14-6 

24D3 24 Lead, 0.300" Wide, Non-Windowed, 
Ceramic Duallnline Package (Cerdlp) ....................................... 14-6 

2406 24 Lead, 0.600" Wide, Non-Windowed, 
Ceramic Duallnline Package (Cerdlp) ....................................... 14-6 

2806 28 Lead, 0.600" Wide, Non-Windowed, 
Ceramic Duallnllne Package (Cerdip) ....................................... 14-7 

3206 32 Lead, 0.600" Wide, Non-Windowed, 
Ceramic Duallnllne Package (Cerdip) ....................................... 14-7 

24DW3 24 Lead, 0.300" Wide, Windowed, 
Ceramic Duallnline Package (Cerdip) ....................................... 14-7 

24DW6 24 Lead, 0.600" Wide, Windowed, 
Ceramic Duallnline Package (Cerdlp) ....................................... 14-7 

28DW6 28 Lead, 0.600" Wide, Windowed, 
Ceramic Duallnline Package (Cerdlp) ....................................... 14-8 

32DW6 32 Lead, 0.600" Wide, Windowed, 
Ceramic Duallnline Package (Cerdip) ....................................... 14-B 

4ODW6 40 Lead, 0.600" Wide, Windowed, 
Ceramic Duallnline Package (Cerdlp) ....................................... 14-8 

28F 28 Lead, Non-Windowed, 
Ceramic Bottom-Brazed Flat Package (Flatpack) ..................... 14-8 

32F 32 Lead, Non-Windowed, 
Ceramic Bottom-Brazed Flat Package (Flatpack) ..................... 14-9 

24FW 24 Lead, Windowed, 
Ceramic Bottom-Brazed Flat Package (Flatpack) ..................... 14-9 

28J 28 Lead, Plastic J-Leaded Chip Carrier (PLCC) ................................... 14-9 

32J 32 Lead, Plastic J-Leaded Chip Carrier (PLCC) ................................... 14-9 

44J 44 Lead, Plastic J-Leaded Chip Carrier (PLCC) ................................. 14-10 

68J 68 Lead, Plastic J-Leaded Chip Carrier (PLCC) ................................. 14-10 

Continued on next page 

Package 
Outlines 

• 
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Package Description 

32K 32 Lead, Non-Windowed, 
Ceramic J-Leaded Chip Carrier (JLCC) ................................... 14-10 

28KW 28 Lead, Windowed, 
Ceramic J-Leaded Chip Carrier (JLCC) ................................... 14-10 

32KW 32 Lead, Windowed, 
Ceramic J-Leaded Chip Carrier (JLCC) ................................... 14-11 

44KW 44 Lead, Windowed, 
Ceramic J-Leaded Chip Carrier (JLCC) ................................... 14-11 

68KW 68 Lead, Windowed, 
Ceramic J-Leaded Chip Carrier (JLCC) ................................... 14-11 

28L 28 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) ....... 14-11 

32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) ....... 14-12 

44L 44 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) ....... 14-12 

28LW 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) ............... 14-12 

32LW 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) ............... 14-12 

44LW 44 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) ............... 14-13 

32M 32 Lead, Non-Windowed, 
Ceramic Ouallnline 3206 Compatible Module (Module) ........ 14-13 

16P3 16 Lead, 0.300" Wide, Plastic Duallnline Package (PDIP) ................ 14-13 

24P3 24 Lead, 0.300" Wide, Plastic Duallnllne Package (PDIP) ................ 14-13 

28P3 28 Lead, 0.300" Wide, Plastic Duallnllne Package (PDIP) ................ 14-14 

24P6 24 Lead, 0.600" Wide, Plastic Duallnline Package (PDIP) ................ 14-14 

28P6 28 Lead, 0.600" Wide, Plastic Duallnline Package (PDIP) ................ 14-14 

32P6 32 Lead, 0.600" Wide, Plastic Duallnline Package (PDIP) ................ 14-14 

4OP6 40 Lead, 0.600" Wide, Plastic Duallnllne Package (PDIP) ................ 14-15 

28R 28 Lead, 0.330" Wide, Plastic Gull Wing Small Outline (SOIC) .......... 14-15 

16S 16 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC) .......... 14-15 

24S 24 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC) .......... 14-15 

28S 28 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC) .......... 14-16 

28T 28 Lead, Wide Footprint, Plastic Gull Wing Small Outline (SOIC) ..... 14-16 

28U 28 Pin, Ceramic Pin Grid Array (PGA) ................................................ 14-16 

28X 28 Lead, 0.300" Wide, Plastic J-Leaded Small Outline (SOIC) .......... 14-16 

14-4 PACKAGES .......................... . 



............................. PACKAGES 

288, 28-Lead, 0.300" Wide, Side Braze Ceramic 
Dual-In-Line 
Dimensions in Inches and (Millimeters) 

1.420 (36.06) 

r-~)~ 

~::::::[~II ~ 
PIN#1 / 

IDENTIFY 

--II- .005 (.121) MIN 

~ II 155(394) 
.040(1.02) L~ :115(2:92) 

.125 (3.18) ~ ~
~ 

.090 (2.29) MAX - Ii -I" 
~ ~ (2.29) .01. (.406) .040 (1.02) 

."0 (2.!ll) .020 (.508) .080 I' .52) 

~ 1.300 (33.02) REF 

A 
~-+- I .008 (.203) i----I ·.~:W:~ ATSTANDOFF 

408, 4O-Lead, 0.600" Wide, Side Braze Ceramic 
Dual-In-Line 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 D-S CONFIG 3 

I '.020 !3A"'1 I 1.980 .29 

bd[::l:::J~ 
PIN" / 
IDENTIFY 

lr .005(.121)MIN 

.,,£i1~""l.===;;1;====<~===:-r .:~ (3.94) 

T1~± :'7.~::J 
:--i~ " ~ r~ " " ~~~ " ".:.r~ " " 1 .125( •• 18) - ... - ~'~~!:'-'11,",:, '!'lIlt:. .09 2.29). . 8). • 

1.900 (48.28) RE 

A 
.0~~oi3Io;3Jf= I '~!7&m!;g,fT STANDOFF 

328, 32-Lead, 0.600" Wide, Side Braze Ceramic 
Dual-In-Line 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 CONFIG 3 

QC][]T 
PIN#1 -./ 

IDENTIFY 

lr- .005 (.121) MIN 

.0~Jli5~2) """1± .'55~.94) 
. . .L ~ ::~~ .::1 T1~ .1253.18) 

.090 (2.29) MAX -I " -II-] -j 
.110(2.79) .020(.508) .~ r ~ (2.29) .01. (.408) .040 (1.02) 

~ 1.500 (38.10) REF 

24C, 24-Lead, Non-Windowed, Cerpack 
Dimensions in Inches and (Millimeters) 
MIL-M·38510 P-6 CONFIO 1 

JEDEC OU'l1.INE MO·019 AA 

r :::~::l .019 (.483) 

-,---,===r----i-_-i ----L.01 • (.381) --, 
r .080 (1.21) esc 

~ ----L. 
.588(14.9) ~ I -..L.045 (1.14) MAX 

~ __ ~==~ ____ J=====~~I 
.391 (9.93) I I 

.395 (9.21) --j r-

.006 (.152) ~ :::L [ .048 (1.11) +~ 
.044(1.12) ] 
.026(."0) 

14-5 
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24CW, 24-Lead, Windowed, Cerpack 
Dimensions in Inches and (Millimeters) 
JEDEC OUTUNE MO-019 AA 

r .370(9.40) 
.250(6.30) 

.01. (.483) 

-,----;===.,----"-_-1 -.-L.015 (.391) --I 
[" .050 (1.27) esc 

• 628 (18.0) ----L.. 
.588 (14.9} ---,-

I __ r_·045 (1.14) MAX 

~---===~----~====---'-I 

.391 (9.93) I I 
.395 (9.27) --j r-
.006 (.152) 

.004 (.102) .105 (2.87) + _____ ~~~~~~±~~r .081(1.~ 
I 

.044(1.12) ] 

.028 (.680) 

24D3, 24-Lead, 0.300" Wide, Non-Windowed Cerdip 
Dual-In-Line 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 0-9 CONFIG 1 

~ ::g!~::! 
~ &REF 

:ml:~+~~ 
1 • • 1.400 (10.2) MAX 

16D3,16-Lead, 0.300" Wide, Non-Windowed, Cerdip 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 0-9 CONFIG 1 

'II ,f7Ol19.9) PI: I .830 (21.1) I 

OCJu=r OUl1 
I -l 1--'065 (~ 
1----0.700 (17.78) REF---I 

--I 1--.005 (·~lJ . .17~11<44) I I 

SEt~~ tW~~~ 'Wt055(!,40) 
:~~ L JL .~) 

.060 l1.5~ .g21 !,;gm 

.040 1.02 . 14 . 

:blaS~:rel 

i-----I .~20 W· 13) I r-rT"""'> I . 90 .37) 

~ &REF 

:8Mr.~~U--~~ 
1 • • 1.400 (10.2) MAX 

24D6, 24-Lead, 0.600" Wide, Non-Windowed, Cerdip 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 0-3 CONFIG 1 

.. 1.24 (31.5) PI: I ~ I 

000' -:r5.5) 

~3'0) 

I --I !--.098 (2.,& 
1---,.'00 (27.94) REF---j M 

. --i 1--.005 (·:lin . 
. 22~~72) I I 

s~~~mmmWt 
j!i~ L ~ ~::I:::: JL :.:~llI\1 
.~ 
.090 (2.29) 

t=':((~~~=:j 
rl= :: ~&REF 

:Uil:I&I+ d\\--, 
I. ·1 .700 (17.8) MAX 
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2806, 28-Lead, 0.600" Wide, Non-Windowed, Cerdip 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 D-IO CONFIG I 

I
' 1.49 (37.9) , 1 

1.44 (36.6) PIN 

OO)r1-:I'5) 
U~3'0) 

1 -I f---c098 (~ 
1---,.300 (33.02) REF---j 

---I 1--.005 (.~f,/. 
• 22~J&72) I I 

~tm~tW~Wt 
llJ~ L u f~ JL:::~ 
:6~~::\ 

1--.620 (15.7),..-1 
1.-.590 (15.0)---, 1 
irf: -~- ~ ,% REF 

:&lH~-? ~~.-/ 
I. ..I .700 (17.8) MAX 

24DW3, 24-Lead, 0.300" Wide, Windowed, Cerdip 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 D-9 CONFIG 1 

I ~~) I • f:24(31.5) PI: 

OODtcr~ 
1 -i /---,098 (¥.1'l! 
1----,.'00 (27.94) REF ---I M . 

---i 1---'005 (.1271 
.2~72) II MIN'. 

S~Cl~~ m~~l Wi 
:~~l L JL:~ 

.0115 H·66) ·02H~ .040 .02) .01 . 

:AI.&~::1 

~~~~ 
~ ,%REF 

:~ I:~~l"'ff.-. ~,-' 
I. .1.400 (10.2) MAX 

3206, 32-Lead, 0.600" Wide, Non-Windowed, Cerdip 
Dimensions in Inches and (Millimeters) 

• 1.64 (41.7) PI: 
1 

1.69 (42.9) 1 

OO)r1-=r5'5) 

U~4'5) 

1 -I f---c098 (:!.~ 
!---,.500(38.'O)REF---j M . 

---I 1--.005 !-!lin . '~J&72) I I 

- ~~ LmmW=tJL-.-Lg~k~ j l.~ .023 (.584) 
, .040 (1.02) .014 (.356) 

:~g::J 

I;=~d 
irf: ~ ~'~ ~ ,% REF 

:&lil:~-? ~~-" 
I. . 1·700 (17.8) MAX 

24DW6, 24-Lead, 0.600" Wide, Windowed, Cerdip 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 D-3 CONFIG I 

• 1.24 (31.5) • 
1 ~ 1 PIN 

. 610 (15.5) O@Ju'-r o ~ .. 
1 -I f---c098 (l!.~ 
!---,.lOO(27.94)REF----j M . 

---I 1--.005 (.1271 
'~J&72) I I MIN. 

SEATING :m:rn ~ B1rn-.-L 
PLANE unr ~~ 'Un 

:Ws~:\",~l L JL :~o ~~, 
.065 1.65 .023 .584 
.040 (1.0 .014 .356 

.~ 
,090 (2.29) 

1;=.620 (15.7)d 

~-5ff- ~ &REF 

:&lH~- ~~.-/ 
I • ·1·700 (17.8) MAX 

14-7 
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28DW6, 28-Lead, 0.600" Wide, Windowed, Cerdip 
Dimensions in Inches and (Millimeters) 
MIL·M-38510 0-10 CONFIG 1 

• 1.44 (38.6) • 
PIN 1 ~ 1 

O[0]O

' t 
.610 (15.5) o ___ 1'" 

I --I 1--'098 (2.t1k. 

1---'.300 (33.02) REF---I 
.005(.1271 

.22M1<72) II MIN. 

SEATING rffirn ~ mrn.-L 
PLANE DU ~ ~ UUl.050 1.5 

~~ L jL .015.381 
.065 (1.85) .023 (.584) 
.040 (1.02) .014 (.356) 

:~~:; 

t=.~~ 
fi: f!f ~,% REF 

:UH~--vi d~~ 
I. ..1.700 (17.8) MAX 

4ODW6, 4O-Lead, 0.600" Wide, Windowed, Cerdip 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 D-S CONFIG 1 

I 2.09~.1) I o· [0]2.04(51.8) 0': 2 
.570 (14.5) 

~ 
I --I 1--'098 (2.~ 
1---1.900 (48.26) REF ---I M 

.005(.1271 
.~A"x72) II MIN. 

-~J.W~Wt~ ·~L ~~~jL:= 
;Mgg:~ 

32DW6, 32-Lead, 0.600" Wide, Windowed, Cerdip 
Dimensions in Inches and (Millimeters) 

I' 1.69 (42.9) '1 1.64 (41.7) PIN 

O[0]O

' t 
.610 (15.5) o _T 

I --I 1--'098 (2.t1k. 
1---'.500 (38.10) REF---I 

.005 (.1271 
.2~72) II MIN. 

SEt~~m~Wt 
:~~ L UIIU JL:~ j L .005 (1.85) .023 (.584) 

.040 (1.02) .014 (.355) 

:~~:; 

I--.~,-.I 

)ff!fi ,%REF :Uiil:~- ~ ~ 
I.. • 1 .700 (17.8) MAX 

28F, 28-Lead, Non-Windowed, Brazed Flat Package 
Dimensions in Inches and (Millimeters) 
MIL-M-38510 F-12 CONFIG 2 

r- .370 (9.40) 
I .250 (6.35) 

-l-~~~;t;====~~~ .019 (.483) --L.015 (.381) 

.728 (18.5) 

.712 (18.1) 

--I 
--L.050 (1.27) asc 

----r-
<====~====4'====:=; ___ f_·045 (1.14) MAX 

.418 (10.6) I I 
.384 (9.75) ---j r-

.008 (.152) .119 (3.02) 

·OO4f ~ -j!~~'----'-t---'-[ .087(2.21) 

.043 (1.OS) .045 (1.14) 

.288 (7.26) .028 (.850) 

.274 (8.96) 
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.............................. PACKAGES 

32F, 32-Lead, Non-Windowed, Brazed Flat Package 
Dimensions in Inches and (Millimeters) 

PIN#1ID I------- .370 (9.4O) 

I . .250 (6.35) 
.----===~~-----L __ ~~ 

.518 (13.2) 

.502 (12.8) 

.006 (.152) 

~04(.'0') 

.427(10.8) ~=t 
.413 (10.5) 

.057 (1.45) 

.033 (.838) 

---r .019 (.482) 

.015(.381) 

~ 

---r .050 (1.27) BSC 

[ .045 (1.14) MAX 

.103 (2.82) 

.087 (2.21) 

.034 (.863) 

.026 (.660) 

I 

28.J, 28-Lead Plastic J-Lead Chip Carrier 
Dimensions in Inches and (Millimeters) 
JEDEC OU'ILINE M0..()47 AB 

24l'W, 24-Lead, Windowed, Brazed Flat Package 
Dimensions in Inches and (Millimeters) 

PIN #11D ~ ----I .300 (7.62) 
,250 (6.35) 

~ 
.019(.483) 

I ~.015 (.381) 

.407 (10.3) sa ~ 

.393 (9.98) 0 --.-L.050 (1.27) esc 

II ~ 
.004 (.102) MIN T 

·g;Hg>l .114 (2.90) 
[ .100 (2.54) '1'2) ~ 

~8(1.73)j l .058 (1.47) t 
.012 (.305) MIN 

.263 (7.19) 

.287 (6.78) 

32J, 32-Lead Plastic J-Lead Chip Carrier 
Dimensions in Inches and (Millimeters) 
JEDEC OUTUNE MO'()52 AE 

~~:rll 
.025 (.635) X 30', 45 

Ytt~ 
.032 (.813V ~~:~I 
:lll!!!"[.86O) LJU.595 (15.1/ 1. :s8O(l4.9 

.050 (1.27) TVP T I 
~300 (7.82) REF 

~~~~ B BAT CONTACT POINTS 

~~ ~3.5) 
~2.4) 

t1~~~ ~.41) 
ID'II(I.93) 
~.56) 
=13.05) 

~~=-,.-~ 
E;=~f 
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44J, 44-Lead, Plastic J-Lead Chip Carrier 
Dimensions in Inches and (Millimeters) 
JEDEC OUTLINE MO-047 AC 

.045 (1.14) X3O'45' 

~~:::~lT i!:j7 
_'oU ~~J~ l~ 
.026(.660) L~U~17,7)SQ [5013(,3301 1. :B85JI7.4) ~16.0) I .590 (15.0) 

.050 (1.27) lYP T -----.1 
1 1500 (='2=.7)=R=-E-F..LSQ- N~~I 

J.gQJ;l 05) 

ir~ 
.090(2.29) 
~457) 
.165 (4.19) 

L~....I .022 (.559) X 45'MAX(3X) 

f 

32K, 32-Lead, Non-Windowed, J-Leaded Chip Carrier 
Dimensions in Inches and (Millimeters) 

_ .JF~J565 1~::l 
~~ LJ ~5.1) 1. :58O(f4.9) 

.050 (1.27) lYP r ill 
1----1 .300 (7.62) REF 

n~43010'1 . .90 
ATC NT CTPCINTS 

i .010 (.254) 
:ooBT152) 

-

...l 
. ;;[533 1:ol7T432 

.530 (13.5) 

.490(2.4) 

~
'045("'4) 

""1 .035 (.669) 
.103 (2.62) 
"N3ll.85) 
~.24) 

.140 (3.58) 

~b ~~,,-Ii .025(.635) RADIUSMAX(3X) 
1---':445 (11.:lj---I 
.~6 
.485 (12.3) 

68J, 68-Lead Plastic J-Lead Chip Carrier 
Dimensions in Inches and (Millimeters) 

.045 (1.14) X30· 45 
Q45X45' PINNO~! '-itij '!l62(.305) 

.Lf9DENTlh II. . 8(.203) 

l' UJ ~ .L .958 4.3) :::T 
.032 (.813ll ~, sa .021 (.533 

.026 (.880) L~U~Sa ~013~6) 1.. t) .890 (22.6) 

.050 (1.27) lYP T --.l 
1 i·soo REF SQ tj.020 (0.51) MIN 

~~ Rl 
.200 (5.08) 

. .165 (4.19) 

L~---.f·020{0'51)X4i;MAX{3x) 
t 

28KW, 28-Lead, Windowed, J-Leaded Chip Carrier 
Dimensions in Inches and (Millimeters) 

i .Q1Qj.254) 
:006(.152) 

~ ~53 rI ~~9~ 

~-.lm.045 '~4) 
.120 .J! 
. 0 .29) 
~4.57) 
:158(3.96) 
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32KW, 32-Lead, Windowed, J-Leaded Chip Carrier 
Dimensions in Inches and (Millimeters) 

.045 (1.14)X45 jl-,0~254) L I :lIOIf[.152) 

~}~oW-'~ .. ' [ljJ .LL:::J ~4 •• 1 I .5~.') ill .4ODf2A) 
.050 (1.27) TYP r 

~ .300(7.92) REF lIj:=~~~ 
.430 1 O. .103 (2.92) 
• • -:m-n.85) ~~N~CTPOINTS ~.24) 

~ ~ .140(3.58) 

~ b~tj"-II .025(.635)RAOIUSMAX(3X) 
~445(11.r 
.~ 
.485 (12.3) 

68KW, 68-Lead, Windowed, J-Leaded Chip Carrier 
Dimensions in Inches and (Millimeters) 

.045(,.,4130'45 0006'0 \~) 
r·040X4B [I' . .L.-~ I G • .52) 

~! olJJ:" ~ 
. d "--~JlI 1· (25.~ ~ ~~ 

.050(1.27)TYPJ~~~ ~ 
I I .800 REF sa -I .045\,.14) .., .035 .669) 

·Ifo~·~ 

r~ =1 

44KW, 44-Lead, Windowed, J-Leaded Chip Carrier 
Dimensions in Inches and (Millimeters) 

28L, 28-Pad, Non-Windowed, Ceramic Leadless 
Chip Carrier 
Dimensions in Inches and (Millimeters) 
MIL-M-385lO C4 

IL·350 ~''')=-=kl .066 (1.73) tFr:~~i::~ l r~29) 
.J~:- .430 X: ~ 
'44Llb~ '350[1 

.J I-
.070 11.78) 
.055 (1.40) 

~
IN 1 §iNDEX CORNER 

.095 (2.41) .058 (UTI j07. (1 91) .0 (1. Ll 

~:~1~4" I .012 (.306) RADIUS 

.300(7.92)8SC ~l.oo7('17.) L "[.029 (.73r) 
J.. .021 (.533) 

.050 (1.27) TYP ~ .040 (1.02) X 45' 

.300 (7.92) 8SC :: ~::: 

14-11 
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32L, 32-Pad, Non-Windowed, Ceramic Leadless 
Chip Carrier 
Dimensions in Inches and (Millimeters) 
MIL-M-38S10 C-12 

IJ ~I .088 (1.73) ~ lr~) .r .~Lt§ 
'~L11JJ .5OO(LI 

-I I-
.080 (2.03) 
.055 (1.40) 

PIN 1 

-";~~"1l __ ~. .075 (1.91) .045 (l'il 
j r,~6)X45" 

,- .010 (.2154) 

I .012 (.305) RADIUS 
.400 (10.2) REF '-..i .007 (.178) 

-.i. .021 (.!!33) 
I 

L~Jl'~ 
.050 (1.27) TYP -I p.' I TI=.04O (1.02) X 41\3X) 

1-.--1 I-- .085(2.18) 
.300 (7.82) REF .0611 (1.88) 

28LW, 28-Pad, Windowed, Ceramic Leadless 
Chip Carrier 
Dimensions in Inches and (Millimeters) 

IX·3BO .88)=k1 .098 (2.44) lBl:~~i:~~ l r~) 

.r 0 '4L§ 
'44L~QJ '380[1 

-I I-
.070 (1.78) 
.055 (1.40) 

~h r;~ 1 I rNDEXCORNER .09B (2'''W8 (1.41JU 

I ZJi"' -fj'{ E!E'.:. 
.300 (7.62) esc ~ ~ .007 (.178) 

L~1'~ .1 .021 (.533) 

.050 (1.21) TYP ~ .040 (1.02) X 4S (3X) 

.300 (7.62) esc ::~ ~::l 

44L, 44-Pad, Non-Windowed, Ceramic Leadless 
Chip Carrier 
Dimensions in Inches and (Millimeters) 
MIL-M·38S10 C-5 

I~ ~r= .~(18.8) U '11'~(15,2) ~ 
•
840LlbJJ ,570([ I 

-I I-
.080 (2.03) 
.055 (1.40) 

~hr;~ 1 n rNDEXCORNER 
.095 (2'w (1.4~.J. if" -~Ee:~ 

'500(12'L~{::'~:: 
.1 .021 (.533) 

.050 (1.27) TYP ~ .040 (1.02) X 45' 

.500 (12.1) REF ::: W::l 

32LW, 32-Pad, Windowed, Ceramic Leadless 
Chip Carrier 
Dimensions in Inches and (Millimeters) 

C::g::~-
.400 10. l r .098 (2.44) _~40 11. .12813.~ 

.r 0 .. L§ 
'54L~QJ 'BOO(CI 

PIN 1 

-I I-
.080 (2.03) 
.055 (1.40) 

-";~~"1l~'~~ .07j5(1.91) ·045r(l'~.~ X45' 

,- .010(.2154) 

I .012 (.305) RADIUS 
.400 (10.2) REF ~ .007 (.178) 

L~Jl'~ -.i. .021 (.533) 
I 

.050 (1.21) TYP -I p.' I I [.040 (1.02) X 45"(3X) 

1-.--1 I-- .085(2.16) 
.300 (7.62) REF .08. (1.65) 
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44LW, 44-Pad, Windowed, Ceramic Leadless 
Chip Carrier 
Dimensions in Inches and (Millimeters) 

lBr:~~:~~ l r~) IX .540 (13.7) =-=kl .096 (2.44) 

.r 0 .5rL~ 

.54L~8J .5~I~~ 
-I I-

.080 (2.03) 
.OBO (1.52) 

~hr;~ 1 m ~NDEXCORNER .095 C2·W (1.§r..1 

if"' -~E=:: . 
• 500 (12.7) REF 1.007 (.178) 

L~u ...• ~1:~ 
.050(1.27)1YP~~ .040 (1.02) X 45·(3X) 

.500 (12.7) REF :: ~:~= 

16P3, 16-Lead, 0.300" Wide, Plastic Dual-In-Line 
Dimensions in Inches and (Millimeters) 

~ :=m.~\ ----l 1_ _ _ T 1 

OOu=r~ 
I ---I 1-.080 (2.o.:Jc 
I-- 0.700 (17.78) REF --I M • 

---1 t-- .005 (·IJI~. 
.200~08) I I 

SEATING [W ~ Wt PLANE 

·g~lkJ:i ~ I L JL .023·(.584i r ~ 
• 100 (2.54) esc .065 (1.85) 

.040 (1.02) 

i------j .320 (8.13) 

I r-=--\ I .290 (7.37) 

~ ~AEF 
:gJ~ I:g8il--ff--'----c:j~.-I 

1_ .. I .=(10.2)MAX 

32M, 32-Lead, Non-Windowed, 3206 Compatible, 
Ceramic Module 
Dimensions in Inches and (Millimeters) 

[O~~~D]!~ 
1 i---- •. 500 (38.10) REF -----II 
I--- ::~:!:6::l----I· 

~~:~g~:Jm 

~ ~_~I:8?g(~.i:i 
.01. (.381)..,k- .810 (1U) I 
.008 (.203) r---.15IIO (14.4)----1 

(AT STANDOFF) 

24P3, 24-Lead, 0.300" Wide, Plastic Dual-In-Line 
Dimensions in Inches and (Millimeters) 

f--~----l 
1 _ _ 1.2 (3.7) _ p,r I 

oou=r~ 
I ---I 1-.080 (2.~ 
I-- 1.100 (27.94) REF-----I M • 

SEATIN~&rfITTIi ~ wt-'~ 
PLANE Lulf 

·lB~ ~f~~ L JL :~~ I.~I 
• • .023 1.:; 

.014 . 

~ .065 (1.88) 
.DIIO(229) .040 (1.02) 

i------j .370 (9.40) 

I r-=--\ I .330 (8.38) 

~ ~AEF 
:&l§ I:~ -ff--'----c:j~ 

1 • • 1 .400 (10.2) MAX 

14-13 
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28P3, 28-Lead, 0.300" Wide, Plastic Dual-In-Line 
Dimensions in Inches and (Millimeters) 

i----I .370 (9.40) 

1 r-=-I 1 .330 (8.38) 

:~I:Gl __ ~REF 
I... ..I .400 (10.2) MAX 

28P6, 28-Lead, 0.600" Wide, Plastic Dual-In-Line 
Dimensions in Inches and (Millimeters) 

I ~ I • 1.44 (36.6) P1: 

000'2 .53Oll3.5) 

~ 
1 -----I f--c09O (:!.'l&. 
I--- 1.300 (33.02) REF---j M 

---I 1--.005 (·Ui~ . 
. ~~59) II 

s~~tWWWWWt 
:~ L ~~:~Jl~ 

14-14 

:~ 

I--.~.-I 
1,--~----,I 

:~I:~-ti 'A: REF 

~ :m H&m--1 

PACKAGES 

24P6, 24-Lead, 0.600" Wide, Plastic Dual-In-Line 
Dimensions in Inches and (Millimeters) 

f-- ~ I I _ _-- 1.24 (31.5) PI: 

00)J1-=r4.4) 

u-=r3.~ 

1 -----I \-.090 (:!~ 
I--- 1.100 (27.94) REF---j M . 

---I 1--.005 (·M~ . 
• ~~59) II 

S~TING [W~Wt 
PIJ\NE:~~ LUll U JL :~5 ~:~ 
.~ 
.OBO (2.29) 

j l ~ .(l22~559) 
:O~4) .0f4f.356) 

1--.830 (16.0).-1 

I ,--.590 (15.0)----, I 
Ir ) o REF 

:~I:Gl+ cj~~ 
I .690 17.5) I r---- .610 15.5 ~ 

32P6, 32-Lead, 0.600" Wide, Plastic Dual-In-Line 
Dimensions in Inches and (Millimeters) 

I--'~.-I I ,--.590 (15.0)----, I 
~~)~REF 

~ cj 
I .rgn.~ I ~.11.~ 

• 



.............................. PACKAGES 

40P6, 4O-Lead, 0.600" Wide, Plastic Dual-In-Line 
Dimensions in Inches and (Millimeters) 

• 2.04 (51.8) PI: I 2.07 (52.6) I 

DO~'2 .530 (13.5) 

~ 
I ----I 1--.000 (ll.~ 
I--- 1.900 (48.26) REF-------! M . 

--i 1-.005 (·~~n . 
. 22~50) II 

s~~ tW¥MfWWt 
:~ I L ~ ~'065 1.65 JL .022:~ r .041 1.04) .014 (.35B) 

:6~~:~ 

16S, 16-Lead, 0.300" Wide, Plastic Gull Wing sOle 
Dimensions in Inches and (Millimeters) 

PIN 110 

:~~ !::~l -j I-

QOU-----r-l 1 
o .291 t30) 3B3 (90B) 

--L . J 
--I I--- .050 (1.27) esc 

r-~---l 

tM~5t-~ 
.012 1.305) ] 
.003 .076) 

~ 
[ .091<12·34) 

+- j/rrF( ==*"k-----.£ :gIM~ 
~ II=::T t REF ~Ofo(.381J --1 r-

28R, 28-Lead, 0.330" Wide, Plastic Gull Wing sOle 
Dimensions in Inches and (Millimeters) 

PIN 110 

:~~~l:;:! 11-

QrJU-----'-L 1 o ( ~ .327 rB.31 ) 453 (11 5) 

.\uo=rr --L . J 
--I I--- .050 (1.27) esc 

~c:a~~ 
.014.356 ] 
.006 .152) 

.1~~.7~i [.1 .5 

rIE::::::~\~ .01a .330 ~jj \ i ~-----.£ .009 .229 

T ~ II=-r 
~ REF .037 (.940) --j r--

24S, 24-Lead, 0.300" Wide, Plastic Gull Wing sOle 
Dimensions in Inches and (Millimeters) 

:~~ !:;o~lll-

PIN 1 10 
QrJu----'--ll o ( ~ .291 t39) .393 (9.0B) 

~ --L j 
--I I--- .050 (1.27) esc 

~~~ 
.596(15.2) ~ 5iii:( =r~ .092 12·34) 

.012 (.305) ] t 

.003 (.076) 

+-_jjrrl====R -----.£ :g6~ !:~~I 

~1~1=-r 
.!1.REF .015 (.3Bl) r-• 

III 
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28S, 28-Lead, 0.300" Wide, Plastic Gull Wing sOle 
Dimensions in Inches and (Millimeters) 

PIN 110 

:~l::~llr 

QrJO-------.-~ 1 
o ( ~ .291 1'39) 393 (998) 

.~ -L . J 
--I I-- .050 (1.27) BSC 

~ :~:1:~:~ ~ .105$.671 [ .092 .34 mm ~----,-------,---

.0121.305) ] 

.003 (.076) 

~ , .013 .330 

~jjrr\==~~~f--=+ .009 .229 

\ .050 (1.27) _ I 
~ REF .015 (.381) 

28U, 28-Pin, Ceramic Pin Grid Array 
Dimensions in Inches and (Millimeters) 

14-16 

.~~2) 

.586 14.9) 

L PIN #1 IDENTIFIER 

.101 ",.57) 

.081l2Nf 

u ~84) 

'811 (.330) 

JJ L 3Ma.56) 
~~~)3.05) 

.045(1.14) 

PACKAGES 

28T, 28-Lead, 0.300" Wide, Wide Footprint Plastic 
Gull-Wing sOle 
Dimensions in Inches and (Millimeters) 

PIN11D 

r-G.:~ j---j----'-j ~ ~I I~----.L [ :O92"'~l 

.0121.305) ] 

.003 (.076) 

28X, 28-Lead, 28 Pin, 0.300" Wide, Plastic J-Lead sOle 
Dimensions in Inches and (Millimeters) 

PIN 110 

I.~~~---,---~ m RRRJ:im ---L [ .126 (3.20) 

.015 (.381) MIN ] 

,013 f.330I 
~ .009 .229 

\\t JJ;t 
__ I~I-
1 .257 (6.54) I 

• 
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Thermal Characteristics of Atmel Packages 

The thermal performance of the semicon­
ductor package is a very important con­
sideration for the board designer. The 
reliability and functional life of the device 
is directly related to its junction operating 
temperature. As the temperature of the 
device increases, the stability of its junc­
tions decline, as does its reliable life. The 
thermal performance is also important to 
the board design, because it may limit the 
board density, or dictate the board loca­
tion of high power-dissipating devices, or 
require expensive cooling methods for the 
system. As devices have become more 
complex and boards have become denser, 
the need to account for the thermal char­
acteristics of packages have shifted from 
being a minor consideration to being a 
necessary consideration. 

The thermal performance of a package is 
measured by its ability to dissipate the 
power required by the device into its sur­
roundings. The electrical power drawn by 
the de.vice generates heat on the top sur­
face of the die. This heat is conducted 
through the package to the surface and 
then transferred to the surrounding air by 
convection. Each heat transfer step has a 
corresponding "resistance" to the heat 
flow, which is given the value (J, the ther­
mal resistance coefficient. SUbscripts are 
added to the coefficient to specify the two 
points that the heat is transferred between. 
Commonly used coefficients are (JJA (junc­
tion to !!ffibient air), 8JC (junction to pack­
age £ase), and 8CA <Ease to !!mbient air). 

/ 

An electrical analogy can be made, as 
shown in the figure below, to illustrate the 
heat flow of a package. The heat transfer 
can be characterized mathematically by 
the following equation, 

Tj - Ta = P x 8JA 

where, 
P Device operating power [watts] 
Tj Temperature of a junction on the 

device [OC 1 
Ta Temperature of the surrounding 

ambient air [ °C 1 

Two conclusions can be made after ex­
amining this analogy. First, the lower the 
value of 8JA, the better the heat dissipa­
tion of the package. Secondly, the value of 
8JA is directly dependent upon both the 
conductive (8Jc) and convective «(JCA) 

properties of the package. 8JC is a func­
tion of the package material, the adhesion 
between the package materials, and 
device size. 8CA is a function of the pack­
age size and configuration, package 
mounting method, and air flow across the 
package. Lower (JJA values can be 
achieved by specifying ceramic packages 
instead of plastic packages, choosing 
larger packages, or improving air flow 
across the package. 

The thermal resistance values of Atmel 
standard packages are listed on the fol­
lowing page. The figures shown are maxi­
mum values for 8, typical values are lower 
dependent upon the device type. 

AIR 

PACKAGES 

Thermal 
Specifications 
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Thermal Resistance Coefficients 

9JC 9JA [Oc/W] 
[Oc/W] Airflow=O ft/min Airflow= 100ft/min Alrflow=500 ft/min 

Ceramic DIP 24D3/DW3 9 65 50 35 

24D6/DW6 10-15 45 35 20 

28D6/DW6 10-15 45 35 30 

32D6/DW6 10 45 35 30 

4OD6/DW6 7 40 30 25 

Plastic DIP 24P3 22 82 72 60 

24P6 39 82 72 60 

28P6 36 77 68 56 

32P6 34 72 64 53 

4OP6 30 68 60 49 

Leadless 28L/LW 12 68 56 48 
Chip Carrier 32L/LW 10 65 55 47 

44L/LW 4 60 49 40 

Plastic Leaded 28J 16 60 50 40 
Chip Carrier 32J 16 60 50 40 

44J 14 50 44 35 

JLCC 28K/KW 16 72 64 53 

32K/KW 16 72 64 53 

44K/KW 16 68 60 49 

Cerpack 24C/CW 15 81 72 63 

14-18 PACKAGES ------------___ ,1: 



Area Managers 

Atmel Corporation 
Eastern US Office 
6400 Riverside Dr. 
Bldg. A 
Dublin, OH 43017 
Tel. (614) 792·6484 
Fax. (614) 792·5640 

North East US Office 
25 Braintree Hill Park 
Suite 207 
Braintree, MA 02184 
Tel. (617) 849-0220 
Fax. (617) 848-0012 

Central US Office 
900 E. Park Blvd. 
Suite 155 
Plano, TX 75074 
Tel. (214) 423·2525 
Fax. (214) 881·7478 

North West US Office 
2125 O'Nel Drive 
San Jose, CA 95131 
Tel. (408) 441-0311 
Fax. (408) 4364300 

South West US Office 
111 Pacifica 
Suite 250 
Irvine, CA 92718 
Tel. (714) 727·3762 
Fax. (714) 727·3763 

European Office 
Coliseum Business Centre 
Riverside Way 
Camberly, Surrey 
England, GU153AQ 
Tel. 44·276·686677 
Fax. 44·276-686697 



Domestic Representatives 

Alabama 
Electronic Marketing 
Assoc. 
7501 S. Memorial Parkway 
Suite 202 
Huntsville, AL 35802 
(205) 880·8050 

Arizona 
Quatra Associates Inc. 
4645 South Lakeshore Drive, #1 
Tempe, AZ 85282 
(602) 820·7050 

California 
Brooks Technical Group 
883 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 960·3880 

Competitive 
Technology, Inc 
200 Baker Street 
Suite 101 
Costa Mesa, CA 92626 
(714) 557·3042 

21300 VictOlY Blvd. 
Woodland Hills, CA 91367 
(818) 702·9010 

Competitive Technology, 
San Diego, Inc. 
9740 Scranton Road 
Suite 200 
San Diego, CA 92121 
(619) 453-5191 

Colorado 
Thorson Rocky Mountain 
384 Inverness Drive South 
Suite 201 
Englewood, CO 80112 
(303) 799·3435 

Connecticut 
Lindco Associates, Inc. 
Cornerstone Professional Park 
Suite 101 
Woodbu'Y, cr 06798 
(203) 266-0728 

Florida 
Component Design 
Marketing 
7616 Southland Blvd. 
Suite 103 
Orlando, FL 32809 
(407) 240·3903 

230 Cypress Place 
Oldsmar, FL 34677 
(813) 789·1 m 

313 N.E. 7th Ave. 
Delray Beach, FL 33483 
(407) 243·3352 

Georgia 
Electronic Marketing 
Assoc. 
6695 Peachtree Industrial Blvd. 
Suite 101 
Atlanta, GA 30360 
(404) 448·1215 

illinois 
Phase II Marketing 
5999 S. New Wilke Rd. 
Suite 306 
Rolling Meadows, IL 60008 
(708) 806·1330 

Indiana 
Corrao Marsh, Inc. 
6211 Stoney Creek Drive 
Fort Wayne, IN 46825 
(219) 482·2725 

3063 West U.S. 40 
Greenfield, IN 46140 
(317) 462-4446 

Iowa 
Dy-tronix Inc. 
23 Twixt Town Rd. N.E. 
Cedar Rapids, IA 52402 
(319) 377-8275 

Kansas 
Dy-tronix Inc. 
5001 College Blvd. 
Suite 106 
Leawood, KS 66211 
(913) 339·6333 

1999 Amidon 
Suite 322 
Wichita, KS 67203 
(316) 838-0884 

Maryland 
Avtek Associates 
9051 M Red Branch Road 
Columbia, MD 21045·2103 
(301) 740-5100 

Massachusetts 
Professional Comp 
Assoc. 
1049 East Street 
Tewksbu'Y, MA 01876 
(508) SSS-Ol00 

Michigan 
Tritech Sales 
32823 West 12 Mile Road 
Suite 110 
Farmington Hills, MI 48018 
(313) 553-3370 

Minnesota 
PSI 
m2 West 78th Street 
Minneapolis, MN 55435 
(612) 944-8545 

Missouri 
Dy-tronix Inc. 
3407 Bridgeland Dr. 
Bridgeton, MO 63044 
(314) 291-4777 

New Jersey 
Northeast Components 
155 Grandview Lane 
Mahwah, NJ 07430 
(201) 825-0233 

New Mexico 
Quatra Associates 
9704 Admiral Dewey N.E. 
Albuquercjue, NM 87111 
(505) 821·1455 

New York 
Empire Technical Assoc. 
P.OBox410 
1551 East Genesse Street 
Skaneateles, NY 13152 
(315) 685·3077 

349 West Commercial Street 
Suite 2920 
B. Rochester, NY 14445 
(716) 381-8500 

Executive Office Building 
33 W. State St. 
Suite211B 
Binghampton, NY 13901 
(607) 772-0651 

North Carolina 
Electronic Marketing 
Assoc. 
6512 Six Forks Road 
Suite 601 A 
Raleigh, NC 27615 
(919) 847-8800 

Ohio 
Five Star Electronics 
31005 Bainbridge Rd. 
Unit7A 
Solon,OH 44139 
(216) 349·1611 

304 Forrer Boulevard 
Dayton, OH 45419 
(513) 299·1718 

Oregon 
Earl and Brown Co., Inc. 
9735 SW Sunshine Court 
Suite 500 
Beaverton, OR 97005 
(503) 643·5500 

Pennsylvania 
CMS Marketing 
715 Twining Rd. 
Suite 121A 
Dresher, PA 19025 
(215) 885-4424 

South Carolina 
Electronic Marketing 
Assoc. 
210 West Stone Avenue 
Greenville, SC 29609-5499 
(803) 233-4637 

Texas 
Bonser-Philhower Sales 
689 West Renner Rd. 
Suite 111 
Richardson, TX 75080 
(214) 234·8438 

8240 North Mopac Expwy. 
Suite 135 
Austin, TX 78759 
(512) 346·9186 

10700 Richmond 
Suite 150 
Houston, TX 77042 
(713) 782-4144 



Domestic Representatives, cont'd 

Utah 
Thorson Rocky Mountain 
2309 South Redwood Road 
Suite A 
Salt Lake City, UT 84119 
(801) 973-7%9 

Virginia 
Avtek Associates 
Route 1 
Box 117 
Esmont, VA 22931 
(804) 295-1294 

Washington 
Earl and Brown Co., Inc. 
2447-A 152nd Ave NE 
Redmond, WA 98052 
(206) 885-5064 

Wisconsin 
Phase II Marketing 
11040 W. Bluemound Rd. 
Suite 211 
Wauwatosa, WI 53226 
(414) 771-9986 

Canada 
Clark-Hurman Associates 
19 Donegani 
SuiteS 
Pointe Claire, Quebec H9R 2V6 
Canada 
(514) 426-0453 

66 Colonnade Road 
Nepean, Ontario K2E 7K7 
Canada 
(613) 727-5626 

20 ReganRd 
Unit #14 
Brampton, Ontario L7A 1C3 
Canada 
(416) 840-6066 



International Representatives 

Austria Finland Israel Singapore 
Codico Supply-Team OY Unitech, Ltd. Desner Electronics 
Postfach 138 Fonseenintie 3 Rechov Masldt 1 PTE Ltd. 
A-I235Wein 00370 Helsinki P.O. Box 2123 42 Mactaggart Rd. 
Austria Finland Hemia 46120 #04-01 Mactaggart Bldg 
Tel. (43)-222-862428 Tel. (358)-512-1233 Israel Singapore 1336 
Fax. (43)-222-863257 Fax. (358)-512-1263 Tel. (97)-2525-76006 Tel. 011-285-1566 

Fax. (97)-2525-76790 Fax. 011-3373180 
Belgium France 
BeteaSA/NA Scientech REA Italy Spain 
Chaussee de Louvai 81, Rue Pierre Semart Lasi Electronica ATDSpain 
Leuvensesteen Weg 31 92320 Chatillon Viale Fulvio Testi 280 Plaza Ciudad de Viena 6 
1940 Sint-Stevens-Wolume France 20126 28040 Madrid 
Belgium Tel. (33)4965-2750 Milano Spain 
Tel. (32) 272-510-80 Fax. (33)4965-2769 Italy Tel. (34)-1-5344000 
Fax. (32) 272-516-19 Tel. (39) 2244-0012 Fax. (34)-1-534-7663 

Micro Puissance Fax. (39) 22487717 

Acal Auriema Avenue de la Ba1tique 
Japan 

Sweden 
Lozenberg4 Z.A. de Courlaboeuf B.P.79 Lagercrantz 
1940 Zaventem 91943 Les Ulis Cede. MCMJapan Elecktronik AB 
Belgium France MaisonL 
Tel. (02) 720-5983 Tel. (33) 6907-1211 1-1-6 Sakurashinmachi Kung Hans Vag 3, Box 981 

Fax. (02) 725-1014 Fax. (33) 6907-6712 Setagaya·Ku 19129 Sollentuna 

Tokyo 1.54 
Sweden 

Germany Tel. (46)-87547400 
Denmark Japan Fax. (46)-87544709 
Supply Team Ineltek GMBH Tel. (81)-34-87-8477 

Handraerkerbyen 12 Hauptstrusse 45 Fax. (81)·34·87·8825 
Switzerland 

OK· 2670 Grere 0-7920 Heidenhiem 

Denmark West Germany Korea AnatecAG 

Tel. (45)4290.2333 Tel. (49)(7321) 20077 Ellen & Co. Sumpfstrasse 7 

Fax. (45)-2904890 Fax. (49) (7321) 20079 3921 Wilshire Blvd CH6300 

Suite 3036 ZUG 

England Atlantik Los Angeles, CA 90010 Switzerland 
Tel. (41) 424-12441 

Ambar Cascom, Ltd. Elektronik GMBH USA Fax. (41) 424-131·24 
Rabans Close Fraunhofer Str. 11A Tel. (213) 387·9344 

Aylesbury, Bucks Postfach 1214 Fax. (213) 387·1384 
Taiwan 

HP193RS 8033 Martinsried 

England Germany Netherlands Prospect Technology 

Tel. (44)·296434141 Tel. (49) 89857 00 00 Acal Auriema 5, Lane 55, Long-Chiang Road 

Fax. (44)-296-29670 Fax. (49) 89857 37 02 Ooornakkersureg 26 Taipei R.O.C. 

5642 MP Eindhoren Taiwan 

Force Technologies Hong Kong Netherlands Tel. (886)·27219533 

Tudor House Lestina Tel. (31)40·816565 Fax. (886)-2m3756 

24 High Street International Ltd. Fax. (31)40.811815 
Allreach 

Twyford Berkshire Room 405, Park Tower Room 908 RG!09AG 15 Austin Road Norway 
9FNo8 England Tsimshatsuf A.S. Kjell Bakke Sung Chiang Rd Tel. (44)-734·342991 Hong Kong Ovre Raelingsvei 20 Taipei Fax. (44).734·342780 Tel. (852) 7351736 Postboks24 Taiwan R.O.C. 

Fax. (852) 7305260 2001 Lillestrom Tel. (886)-02·562-9123 
Norway Fax. (886)-02-523-689 
Tel. (47)-683.2000 
Fax. (47)-683·1455 



Domestic Distributors 

Alabama 
Time Electronics 
4801 University Square 
Suite 15 
Huntsville, AL 35816 
(SOO) 824-6598 

Arizona 
Bell Industries 
140 S. Undon Ln. 
Suite 102 
Tempe, AZ 85281 
(602) %6-7800 

Insight Electronics 
1515 West University 
Suite 103 
Tempe, AZ 85281 
(602) 829-1800 

Time Electronics 
1301 West Geneva Drive 
Tempe, AZ 85282 
(602) %7-2000 

California 
Added Value 
1582 Parkway Loop 
UnitG 
Tustin, CA 92680 
(714) 259-8258 

31194 La Baya Drive 
Suite 100 
Westlake Village, CA 91362 
(818) 889-2861 

Bell Industries 
11812 San Vicente Boulevard 
Suite 300 
Los Angeles, CA 90049 
(213) 826-6m 

306 East Alondra Boulevard 
Gardena, CA 90248 
(213) 515-1800 

11095 Knott Ave. 
SuiteE 
Cypress, CA 90360 
(714) 895-7801 

4311 Anthony Court 
Suite 100 
Rockland, CA 95677 
(916) 652-0414 

7827 Convey Court 
Suite 403 
San Diego, CA 92111 
(619) 268-1277 

California (cont'd) 
Bell Industries (cont'd) 
1161 North Fairoaks Ave. 
Sunnyvale, CA 94089 
(408) 734-8570 

30101 Agoura Court 
Suite 118 
Agoura Hills, CA 91301 
(818) 706-260S 

15120 Marquardt Ave. 
Santa Fe Springs, CA 90670 
(213) 921-3611 

Bradas Microtech 
2175 Martin Ave. 
Santa Clara, CA 95050 
(408) 980-2500 

Insight Electronics 
15635 Alton Pkwy 
Suite 120 
Irvine, CA 92718 
(714) 727-2111 

28038 Dorothy Drive 
Suite 2 
Agoura, CA 91301 
(SI8) 707-2100 

688S Flanders Drive 
SuiteC 
San Diego, CA 92121 
(619) 587-9757 

Ian Devices 
6925 Canby Ave. 
Bldg. 109 
Reseda, CA 91335 
(818) 708-1100 

Merit Electronics 
2070 Ringwood Ave. 
San Jose, CA 95131 
(408) 434-0800 

Milgray/Los Angeles 
912 Pancho Road 
Camarillo, CA 93010-8508 
(805) 484-4055 

Time Electronics 
3002 Dow Avenue 
Suite 102 
Tustin, CA 92680 
(714) 669-0100 

California (cont'd) 
Time Electronics (cont'd) 
370 South Crenshaw Blvd 
SuiteE-104 
Torrance, CA 90503-1727 
(213) 320-0880 

30343 Canwood Street 
Suite 210 
Agoura Hills, CA 91301 
(818) 707-2890 

9285 Dowdy Drive 
San Diego, CA 92126 
(619) 586-1331 

9751 Independence Avenue 
Chatsworth, CA 91311 
(818) 998-7200 

1339 Moffett Park Drive 
Sunnyvale, CA 94089 
(408) 734-9888 

Western Micro 
Technologies, Inc. 
12900 Saratoga Ave. 
Saratoga, CA 95070 
(408) 725-1660 

6837 Nancy Ridge Drive 
San Diego, CA 92121 
(619) 453-8430 

1637 North Brian st. 
Orange, CA 92667 
(714) 637'()200 

28720 Roadside Dr. 
Suite 175 
Agoura, CA 91301 
(818) 707'()377 

Colorado 
Added Value (AVED) 
4090 Youngfield Street 
Wheatridge, co 80033 
(303) 422-1701 

Bell Industries 
12421 West 49th Avenue 
Wheatridge, CO 80033 
(303) 424-1985 

Time Electronics 
7399 S. Tucson Way 
SuiteA7 
Englewood,CO 80112 
(303) 799-8851 

Connecticut 
Cronin Electronics, Inc. 
6 Capital Drive 
Wallingford, CT 06492 
(203) 265-3134 

J aco Electronics, Inc. 
384 Pratt Street 
Meriden, CT 06450 
(203) 235-1422 

Milgray/Connecticut 
326 West Main St. 
Milford, CT 06460 
(203) 878-5538 

Phase I Technology 
36A Padanaram Road 
Danbul)', CT 06811 
(203) 791-9042 

Time Electronics 
lOA Centennial Drive 
Peabody, MA 01%0 
(203) 262-1319 

Western Micro 
Technologies, Inc. 
731 Main Street 
SuiteB2 
Lantridge, CA 06468 
(203) 798-2366 

Florida 
All American 
Semiconductor 
16251 N.W. 54th Ave. 
Miami, FL 33014 
(305) 621-8282 

5009 Hiatus Rd. 
Sunrise, FL 33351 
(305) 572-7999 

Bell Industries 
600 S. Northlake Blvd. 
Suite 100 
Altamonte Springs, FL 32701 
(407) 339'()078 

Milgray!Florida 
1850 Lee Road 
Suite 104 
Winter Park, FL 32789 
(407) 647-5747 

Time Electronics 
4203 Vineland-Suite K7 
Orlando, FL 32811 
(407) 841-6565 



Domestic Distributors, cont'd 

Georgia 
Bell Industries 
3020 A Business Park Drive 
Norcross, GA 30071 
(404) 662-0923 

Milgray/Atlanta 
3000 Northwoods Parkway 
Suite 270 
Norcross, GA 30071 
(404) 446-9m 

Time Electronics 
4045 Wetherburn Way 
Suite 6 
Norcross, GA 3007 
(800) 824-6598 

200 Galleria Parkway 
Suite 1740 
Atlanta, GA 30339 
(404) 984-0126 

Illinois 
Advent Electronics 
7110-16 North Lydon Street 
Rosemont, IL 60018 
(708) 297-6200 

Bell Industries 
870 Cambridge Drive 
Elk Grove Village, IL 60007 
(312) 640-1910 

GBL Goold Electronics 
101 Leland Court 
Bensenville,IL 60106 
(312) 860-7171 

Milgray/Chicago 
3223 North Wilke 
Suite 2312 
Arlington Heights, IL 60004 
(312) 253-1212 

Time Electronics 
2000 Algonquin Road 
Schaumburg, IL 60195 
(70s) 303-3000 

Indiana 
Advent Electronics 
8446 Moller Road 
Indianapolis, IN 46248 
(317) 872-4910 

Altex Electronics 
12774 N. Meridian 
Carmel, IN 46032 
(317) 848-1323 

Indiana (cont'd) 
Bell Industries 
3433 East Washington Blvd. 
Fort Wayne, IN 46803 
(219) 423-3422 

5230 West 79th Street 
P.O. Box 6885 
Indianapolis, IN 46204 
(317) 875-8200 

5827 West 13rd Street 
Indianapolis, IN 46268 
(317) 299-5487 

Iowa 
Advent Electronics 
682 58th Ave. Ct. S.W. 
Cedar Rapids, IA 52404 
(319) 363-0221 

Kansas 
Milgray/Kansas City 
6400 Glenwood 
Suite 313 
Overland Park, KS 66202 
(913) 236-8800 

Maryland 
All American 
14636 Rothgeb Drive 
Rockville, MD 20850 
(301) 251-1205 

J aco Electronics, Inc. 
10270 Old Columbia Road 
Columbia, MD 21046 
(301) 995-6620 

MilgrayIWashington 
9801 Broken Land Parkway 
Suite 103 
Columbia, MD 21046 
(301) 621-8169 

RescoIBaltimore 
4%1 Mercantile Rd. 
Baltimore, MD 21236 
(301) 529-0500 

RescolW ashington 
10523 Ewing Road 
Beltsville, MD 20705 
(301) 937-9100 

Time Electronics 
9051 Red Branch Road 
Columbia, MD 21045 
(301) 964-3090 

Massachusetts 
Bell Industries 
2 Lowell Avenue 
Winchester, MA 01890 
(617) 729-5800 

100 Burtt Rd. 
Suite 106 
Andover, MA 01810 
(50s) 474-8880 

Cronin Electronics, Inc. 
77 Fourth Avenue 
Needham, MA 02194 
(617) 449-5000 

J aco Electronics 
1053 East Street 
Tewksbury, MA 01876 
(508) 640-0010 

Milgray/New England 
Ballardvale Park 
187 Ballardvale Street 
Wilmington, MA 01887 
(508) 657-5900 

NuHorizons 
107 Audubon Road #19 
Wakefield, MA 01880 
(617) 246-4442 

Time Electronics 
lOA Centennial Drive 
Peabody, MA 01960 
(508) 532-9900 

WesternMicro 
Technologies, Inc. 
#9 Corp. Place 3 
20 Blanchard Rd. 
Burlington, MA 01803 
(617) 273-2800 

Michigan 
Advent Electronics 
24713 Crestview Court 
Farmington Hills, MI 48331 
(313) 477-1650 

Bell Industries 
814 Phoenix Drive 
Ann Arbor, MI 48104 
(313) 971-9093 

Minnesota 
All American 
11409 Valley View Rd. 
Eden Prairie, MN 55344 
(612) 944-2151 

Minnesota (cont'd) 
Time Electronics 
7667 Cahill Road 
Edina, MN 55435 
(612) 943-2433 

Missouri 
Time Electronics 
319 Consort Drive 
Manchester, MO 63011-4491 
(314) 391-6444 

New Hampshire 
Cronin Electronics, Inc. 
360 Harvey Road 
Manchester, NH 03103 
(603) 624-0105 

New Jersey 
GCI Corp. 
245 D. Clifton Avenue 
West Berlin, NJ OS091 
(609) 768-6767 

Jaco Electronics 
555 Preakness Ave. 
Totowa, NJ 07512 
(201) 942-4000 

Milgray!Delaware Valley 
3001 Greentree Executive 
Campus 
SuiteC 
Marlton, NJ 08053 
(609) 983-5010 

Milgray/New Jersey 
1055 Parsippany Boulevard 
Parsippany, NJ 07054 
(201) 335-1766 

Nu Horizons Electronics 
39 u.s. Route 46 
Pine Brook, NJ 07058 
(201) 882-8300 

2OO2C Greentree Exec. Campus 
Marlton, NJ 08053 
(609) 596-1833 

Time Electronics 
4B Eves Drive 
Suite 500 
Marlton, NJ 08053 
(609) 596-6700 

Western Micro 
Technologies, Inc. 
264 Passaic Ave 
Fairfield, NJ 07004 
(201) 882-4999 



Domestic Distributors, cont'd 

New Mexico 
Bell Industries 
11728 Linn Ave. N.E. 
Albuquerque, NM 87123 
(50S) 292-2700 

New York 
All American 
711-2 Koehler Ave. 
Ronkonkoma, NY 11779 
(516) 981-3935 

Bell Industries 
52 Central Drive 
Farmingdale, NY 11735 
(516) 752-9303 

J aco Electronics 
145 Oser Avenue 
Hauppauge, NY 11788 
(516) 273-5500 

Milgray/New York 
77 Schmitt Boulevard 
Farmingdale, NY 11735 
(516) 420-9800 

Milgray/Upstate New York 
One Corporate Place 
Suite 200 
1170 Pittsford Victor Road 
Pittsford, NY 11534 
(716) 381-9700 

NuHorizons 
6000 New Horizons Blvd. 
Amityville, NY 11701 
(516) 226-6000 

100 Bluff Drive 
E. Rochester, NY 14445 
(716) 248-5980 

Phase I Technology 
1110 Route 109 
N. Lindenhurst, NY 11757 
(516) 957-4900 

Time Electronics 
415 Oser Avenue 
Hauppauge, NY 11788 
(516) 434-3344 

Time Electronics 
7010 Fly Road 
East Syracuse, NY 13057 
(315) 432-0355 

Time Electronic Sales 
70 Marcus Boulevard 
Hauppauge, NY 11788 
(516) 273-0100 

North Carolina 
Milgray/Raleigh 
2925 Huntleigh Drive 
Suite 101 
Raleigh, NC 27604-3374 
(919) 790-8094 

Time Electronics 
9800 L Southern Pine Blvd 
Charlotte, NC 28217 
(BOO) 824-6598 

Ohio 
Bell Industries 
EDD Dayton Division 
444 Windsor Park Drive 
Dayton, OH 45459 
(513) 435-8660 

EDD Military Division 
446 Windsor Park Drive 
Dayton, OH 45459 
(513) 434-8231 

Milgray/Cleveland 
6155 Rockside Road 
Suite 206 
C1eveland,OH 44131 
(216) 447-1520 

Time Electronics 
2580 Oakstone Drive 
Suite A 
Columbus, OH 43231 
(614) 794-3301 

Oregon 
Bell Industries 
6024 Southwest Jean Rd. 
Lake Oswego, OR 97035 
(503) 635-6500 

Time Electronics 
15688 SW 72nd Avenue 
Portland, OR 97224 
(503) 684-3782 

Western Micro 
Technologies Inc. 
1BOO N.W. 169th Place 
Suite B300 
Beaverton, OR 97006 
(503) 629-2082 

Pennsylvania 
GCI 
4800 Linglestown Rd. 
Suite 103 
Harrisburg, P A 17112 
(717) 541-8900 

Texas 
Bell Industries 
1701 North Greenville 
Suite 306 
Richardson, TX 75081 
(214) 690-0466 

Insight Electronics Inc. 
1778 Plano Rd. 
Suite 320 
Richardson, TX 75081 
(214) 783-0800 

6034 W. Courtyard 
Suite 304-49 
Austin, TX. 78730 
(512) 467.0800 

Milgray/Dallas 
16610 North Dallas Parkway 
Suite 1300 
Dallas, TX 75248 
(214) 248-1603 

Milgray/Houston 
12919 Southwest Freeway 
Suite 130 
Stafford, TX 77477 
(713) 240-5360 

Omni-Pro Electronics 
4141 Billy Mitchell 
Dallas, TX 75244 
(214) 233-0500 

7719 Wood Hollow Drive 
Suite 210 
Austin, TX 78731 
(512) 794-9200 

Time Electronics 
1876 Firman Drive 
Richardson, TX 75081 
(214) 644-4644 

1826-F Kramer Lane 
Austin,TX 78758 
(512) 339-3054 

Utah 
Added Value 
1836 West Parkway Blvd. 
Salt Lake City, lIT 84119 
(801) 975-9500 

Bell Industries 
6912 South 185 West 
SuiteB 
Midvale, UT 84047 
(801) 255-9611 

Milgray/Utah 
4190 South Highland Drive 
Suite 102 
Salt Lake City, UT 84124 
(801) 272-4999 

Time Electronics 
2446 Progress Drive 
West Valley, UT 84119 
(801) 973-8494 

Washington 
Bell Industries 
8553 lS4th Ave. N.B. 
Redmond, WA 98052 
(206) 885-9963 

Insight Electronics 
12002 115th Ave. N.E. 
Kirkland, W A 98034 
(206) 820-8100 

Western Micro 
Technologies, Inc. 
14636 N.E. 95th Street 
Redmond, WA 98052 
(206) 881-6737 

Time Electronics 
8601 Willows Road 
Redmond, WA 98052 
(206) 882-1600 

Wisconsin 
Bell Industries 
W. 226 N. 900 Eastmound Ave. 
Waukesha, WI 53186 
(414) 547-8879 



Domestic Distributors, cont'd 

Canada 
Milgrayrroronto 
150 Consumer Road 
Suite SOl 
Willowdale, Ontario M2J IP9 
Tele. (416) 756-4481 
Fax. (416)756-2598 

ITT Multicomponents 
300 North Rivermede Road 
Concord, Ontario IAK 2ZA 
Tele. (416) 736-1144 
Fax. (416) 736-4831 

Suite 506 Bell Mews 
39 Robertson Road 
Nepean, Ontario K2H 8R2 
Tele. (613) 596-6980 
Fax. (613) 5%-6987 

5713 Chemin SI. Francois 
St. Laurent, Quebec H4S 1 W9 
Tele. (514) 335-7697 
Fax. (514) 335-9330 

3455 Gardner Court 
Burnaby, B.C., V5G 4J7 
Tele. (604) 291-8866 
Fax: (604) 291-1227 

#39840 47th Avenue 
Edmonton, Alberta T6E 5P3 
Tele. (403) 436-9555 
Fax. (403) 438-4983 

#210, 3015-5th Ave. N.E. 
Calgary, Alberta T2A 6T8 
Tele. (403) 273-2780 
Fax. (403) 273-7458 

760 Century Street 
Winnipeg, Manitoba R3H OMI 
Tele. (204) 786-8401 
Fax. (204) 889-5357 

Time Electronics 
2798 Thamesgate Drive 
Unil#5 
Mississauga, Ontario IAT4E8 
Tele. (416) 672-5300 
Fax. (416) 672-5304 



To receive future updates to this data book, fill in this form and return it to: 

Marketing Department 

Atmel Corporation 

2125 O'Nel Drive 

San Jose, CA 95131 

~--------------------------------------

Name ____________________________________________________________ _ 

Title _______________________________ _ 

Company ________________________________________________________________ __ 

Address ________________________________ ___ 

City _____________ State ________ Zip Code _______ __ 

Phone ( ) ________ Ext. ______ _ 

June 1990 





Atmel Sales Offices 

25 Braintree Hill Park , Suite 207 
Braintree, MA 02184 
Te l. 617-849-0220 
Fax. 617-848-0012 

6400 Rive rside Drive 
Building A 
Dublin , OH 43017 
Te l. 614-792-6484 
Fax. 614-792-5640 

900 East Park Blvd ., Suite 155 
Plano, TX 75074 
Tel. 214-423-252'5 
Fax. 214-881-7478 

111 Pacifica, Suite 250 
Itv ine , CA 92718 
Te l. 714-727-3762 
Fax. 71 '1-727-3763 

2125 O'Nel Drive 
Sa n Jose, CA 95131 
Tel. 408-436-4243 
Fax. 408-436-4300 

Coliseu m Business Centre 
Riverside Way 
Camberley, Surrey 
England. Gu1 5 3AQ 
Te l. 44--71-686677 
Fax. 4-71-686697 

L 
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CORPORATE HEADQUARTERS 
Atmel Corpo ration 
2125 O'Nel Drive 

San Jose, CA 95131 
Tel. 408-441-0311 
Fax. 408-436-4200 

©1990 Atmel Corporation 
0034B-6/ 90/ 50M 

Atmel Design Centers 

7240 Parkway Drive, Suite 360 
Hanover, MD 21076 

Tel. 301-796-2280 
Fax. 301-796-011 7 

1150 E. Cheyenne Mt. Blvd. 
Colo rado Springs, CO 80906 

Te l. 719-576-3300 
Fax. 719-540-1759 

Coliseum Business Centre 
Ri vers ide Way 

Cambe rley, Surrey 
England. Gu 15 3AQ 

Tel. 44-71-686677 
Fax. 44-71-686697 


