


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Continuous Improvement (Continued) 

a given process step. The parametric values are charted 
on a continual basis and the result is an easy-to-interpret 
graph which allows for immediate corrections or adjust­
ments by the person closest to the operation. This type of 
quality measurement can be applied to almost any opera­
tion within the Company. 

Currently over 500 SPC charts are monitored throughout 
wafer fabrication, test and packaging operations. Used at 
crucial points in the fabrication process, SPC insures 
compliance with pre-set control limits. Measurements 
taken at critical steps in the process are used in the devel­
opment of engineering models and applied to current de­
sign. Process SPC data is monitored to insure the integ­
rity of each wafer and the resulting statistics are used to 
constantly improve the process. 

Statistical Design of Experiments (DOE) 

The DOE technique has been successfully used for many 
years by the agriculture and chemical industries. Only re­
cently has the technique been used in high-technology in­
dustries. 

Using DOE, various problems can be solved simultane­
ously by determining variables that are statistically signifi­
cant, interaction between variables and the amount of 
variation possible in the process or product. DOE can 
greatly reduce the time required for process qualification 
and optimization. This is especially useful in waferfabrica­
tion where quality depends on the interaction of hundreds 
of different process steps and materials. 

When DOE is coupled with computer-aided design and 
process models, it can be used. to predict relationships 
and outcomes by running experiments. Actual experi­
ments are run on only those processes which show the 
most promise. This, in tum, reduces the. time and cost of 
designing new products and processes or improving ex­
isting ones. 

Just-in-time 

The concept of receiving products exactly when they are 
needed for the system is what JIT is all about. In order for 

Example of a Process Control Chart 

Quality 

this technique to succeed, however, a significant commit­
ment is made by both the supplier and the customer. JIT 
implies a partnership that gives the customer quality de­
vices, reliable deliveries and lower costs compared with 
carrying inventory. Atmel performs design and fabrication 
tasks with such predictability that circuits may go directly 
to the customer's work floor, eliminating incoming inspec­
tion. 

The Payoff 

Quality and reliability at Atmel cannot be separated from 
the life cycle of the product. The Company recognizes that 
quality and reliability must be maintained at all levels of 
the organization and must be constantly improved. 
Through continuous improvement and a focus on cus­
tomer requirements, Atmel has established dock-to-stock 
programs with several high-performance computer and 
military system companies. 

The bottom line for Atmel customers is lower system life­
cycle cost and faster time-to-market. Atmel's culture puts 
customer requirements and continuous improvement 
above all else, insuring that indeed you get what you want, 
when you want it, and at a reasonable price. 

Atmel's Quality System 
The foundation of Atmel's quality system is MIL-M-38535 
and MIL-STD-883. These specifications are translated 
into company policies covering all areas of design, qualifi- 6 
cation, manufacturing and customer service. Atmel has 
chosen to operate to the high standards of the military in 
order to meet or exceed the needs of commercial and in­
dustrial customers. The Company's employees are 
trained, certified and audited on these policies, which are 
outlined in Atmel's Quality Manual. 

Quality Control 

Atmel's quality efforts focus on the customer and their 
system. For example, through strict attention to custom­
ers' component and system requirements Atmel has 
achieved preferred supplier status. To attain this level of 
customer confidence the Company demonstrates a com-

(continued) 
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Atmel's Quality System (Continued) 

mitment to quality control in all areas ofthe operation. This 
includes purchase control, in-process quality control, and 
statistical quality control. 

Purchase Control 
Every manufacturing process relies on its raw materials, 
and incoming inspection plays a vital role in the quality of 
those raw materials. At Atmel, incoming inspection is sup­
plemented by supplier audits, historical review of supplier 
quality and insistence that suppliers use SPC. 

In-process Quality Control 
Once raw materials are controlled, the processes that 
transform them into a final product must also be control­
led. This is done through inspection of product at critical, 
interim stages of manufacturing. Also included is the 
auditing of personnel and operations to insure that the 
proper procedures are being followed. 

Statistical Quality Control 
Immediate action is taken by the manufacturing organiza­
tion when discrepancies are found during an inspection. 
At Atmel, a typical discrepancy results in permanent cor­
rective action. 

However, another vital function of quality control is the re­
porting of longer-term trends and statistics based upon in­
dividual control functions. Statistical quality control can be 
used to highlight increases in defects or errors in a depart­
ment, for example. Atmel uses this information to take 
preventative action when a negative trend is detected. 

Audits 

Atmel maintains a self-audit group that continually moni­
tors compliance to internal procedures and to customer 
specifications. The findings of this group are routinely re­
ported to management to insure that adequate corrective 
actions are taken for any deficiencies. 

Understanding Reliability 
For integrated circuits, reliability is commonly defined as 
the probability that a device will operate properly for a 
given period of time, under specific environmental and 
electrical conditions. Although various methods exist for 
expressing reliability, it is most commonly presented in 
terms of probability of failure. 

Reliability Modeling 

Applying test data to general failure distribution curves, 
such as Weibull or lognormal curves, requires that the 
data fit the distribution and that the model is physically and 
mathematically reasonable with respect to the failure 
mechanism .. Developing an accurate reliability model re­
quires consideration of non-test-related failures as well as 
unidentified failure mechanisms. Atmel's reliability pro-

Quality 

gram is built on an understanding of the assumptions and 
restrictions inherent in practical reliability testing. 

Design for Reliability 

Many reliability concerns can. be minimized with proper 
design techniques. For example ESD, which contributes 
to production yield loss and is a potential reliability prob­
lem, can be reduced or eliminated through the estab­
lishment of adequate design rules. Atmel's reliability as­
surance systems insure that data taken from actual prod­
uct testing is fed back to design groups for verification of 
models and design rule updates. 

Reliability Assurance Concepts 

Accelerated Testing 
During its life cycle, an integrated circuit passes through 
three distinct phases which are best defined by the failure 
rate of the device. In order to determine the actual interval 
associated with each phase, a significant number of cu­
mulative failures (usually 50 percent) must be observed. 
Due to the dramatically small failure rates of integrated 
Circuits, testing under normal operating conditions pro­
vides little or no useful data for forecasting reliability. An 
alternative is to increase stress levels above normal, 
thereby accelerating the development of failure mecha­
nisms over time. Determining proper stress conditions 
that lead to realistic failures (those that could occur under 
normal conditions) without introducing unwanted mecha­
nisms is a primary concern of the Reliability Engineer. 

Atmel's Reliability group uses a variety of tests designed 
to accelerate specific failures and reduce the probability of 
spurious results. Variables such as temperature, voltage, 
currents, humidity and radiation can be controlled during 
testing to influence operational parameters of the device. 
Stress also can be selectively increased to affect specific 
circuit elements. To quantify the degree of failure accel­
eration due to increased stress, the industry has devel­
oped a number of physical models. By utilizing these mod­
els, relatively short-term, high-stress test results can be 
used to predict device performance under normal operat­
ing conditions. 

Failure Rates 
Because the failure rate of an integrated circuit varies dur­
ing its life span, product reliability is best described as the 
failure rate of units operating after a specified number of 
hours. This is called Instantaneous Failure Rate, or IFA. 
Other measures include Average Failure Rate, the aver­
age of the IFR over a period of time, and Cumulative Fail­
ure Rate, the total number of failures occurring during op­
eration. Because the integrated circuit failure rates are re­
markably low, they are normally measured with respect to 
billions of deitice hours. This value, referred to as a FIT, is 

(continued) 



Reliability Assurance Concepts (Continued) 

defined as failures per one billion hours of device opera­
tion. 

Failure Mechanisms 
Integrated circuit failure mechanisms can be classified as 
either process anomalies or wear-out mechanisms. Proc­
ess anomalies result from less than ideal process condi­
tions and include product defects such as contamination, 
step coverage deficiencies and electrostatic discharge 
(ESD) damage. Often termed "quality" problems, these 
mechanisms are normally detected through process 
screens such as visual inspection, thermal cycling and 
bum-in. Process anomalies that escape manufacturing 
screens often accelerate or encourage wear-out mecha­
nisms. For example, ESD can weaken insulating oxides 
or thin metallization allowing dielectric breakdown or elec­
tromigration failures to occur earlier in the life cycle. 

Wear-out mechanisms are directly related to the useful 
life of device materials, their physical properties, and inter­
actions occurring at material interfaces. Because wear­
out mechanisms result from intrinsic physical properties of 
the materials, reducing these failures requires attention at 
the design level, strict control of process variation, and 
use of high quality materials and composites. 

Of the failure mechanisms studied by Reliability, elec­
tromigration, time-dependent dielectric breakdown and 
latch-up are the primary concerns. 

ELECTROMIGRATION: One of the more studied prob­
lems in integrated circuit design and production is elec­
tromigration. Devices utilizing aluminum conductors are 
most susceptible to the phenomena. Electrons flowing in 
the conductor effectively collide with aluminum atoms, 
pushing them away and eventually forming an open cir­
cuit. Design, wafer process control, metal composition, 

Reliability Life (Bathtub) Curve 
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temperature and current density determine how long a de­
vice will operate before electromigration results in a fail­
ure. Atmel's experimental electromigration models and 
associated research have resulted in design and produc­
tion techniques which decrease this risk. One such tech­
nique adds a small quantity of copper to the aluminum. 
This greatly enhances the current carrying capability of 
the metal, reducing the occurrence of electromigration. 

TIME-DEPENDENT DIELECTRIC BREAKDOWN: Re­
duced dielectric strength in MaS capacitors is caused by 
the accumulation of electric charge in a gate oxide, which 
limits the operational life of the device. Experiments per­
formed on CMOS and Bipolar Enhanced MaS (BEMOS) 
devices indicate that Atmel's dielectrics and related proc­
esses provide excellent resistance to long-term degrada­
tion and failure, even at the high voltage levels typical in 
non-digital circuit applications. 

LATCH-UP: Latch-up in a CMOS device allows extremely 
high current to flow, often resulting in open circuit traces 
or bond wires. The condition can occur in any PNPN 
structure. Proper design and Atmel's proprietary process 
have eliminated this problem before it occurs. 

The Bathtub Curve 

The traditional "bathtub" curve used to describe the failure 
rate of a product is actually a combination of two exponen­
tial failure rate models. The first model begins with a high 
failure rate and rapidly declines to a low, nearly constant 
level. This model describes the early-life reliability of an 
integrated circuit. Atmel's incoming material inspection, 
production test and process controls identify and remove 
potential phase one failures before they are shipped to a 
customer. Test and screening limits have been estab­
lished through characterization and qualification of the 

(continued) 
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The Bathtub Curve (Continued) 

processes used in fabrication. DOE and SPC are used to 
maintain process stability and repeatability throughout de­
sign, product development and production. 

The second model that' makes up the "bathtub curve" 
starts with a low, relatively constant failure rate and climbs 
exponentially after some period of time. This is the phase 
three wear-out stage where mechanisms such as elec­
tromigration and oxide breakdown predominate. Through 
rigorous analysis of phase three failures, Atmel has devel­
oped techniques to optimize material life. The result is a 
forestalled phase three period and consequently, an in­
creased phase two period. 

By combining these two models, a bathtub-shaped curve 
representing the lifetime of the product is formed. The 
nearly flat portion of the curve is the result of a mathemati­
cal summation of the "tails· of the two models and repre­
sents phase two. A low, stable failure rate is characteristic 
of this stage as failures observed during this period are 
random in natura. These random failures are usually the 
result of sudden· exposure to over-stress conditions or 
rare occurrences of wear-out type mechanisms. Devices 
shipped to the customer are in this stable portion of their 
lifetime. 

Manufacturing for Quality and Reliability 
All ceramic Atmel products are manufactured to the 
standards of Military Standard 883D, Class B through wa­
fer fabrication and assembly as shown in Figure 1. The 
products then follow different test flows that correspond to 
the different classes of products that Atmel offers. 

Figure 1. MIL-STD-883D, Class B, Product Flow. 

1. Commercial Grade. This product follows Test Flow 
(1), Figure 2 and is guaranteed over the temperature 
range of O°C to +70°C. 

2. Industrial Grade. This product follows Test Flow (2), 
Figure 3 and is guaranteed over the temperature 
range of -40°C to +85°C. 

3. Quality Enhancement Flow. This product follows Test 
Flow (3), Figure 4 which specifies burn-in of indus­
trial product in a standard flow. 

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

The Payoff 
The focus of Atmel's quality and reliability efforts is the 
customer and his system. The common goals of highest 
field reliability and lowest system life cycle cost are 
achieved through close working relationships using pro­
grams 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 incoming inspection cycle. This, of 
course, lowers manufacturing costs and is a testimony of 
the trust that has been established. 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 customers. 

All ceramic Atmel products are manufactured to these standards. 
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Figure 2. Test Flow (1), Commercial Grade Test Flow. 
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Figure 3. Test Flow (2), Industrial Grade Test Flow. 
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Figure 4. Test Flow (3), Quality Enhancement Flow (-9). 
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Atmel is committed to producing prod­
ucts to the highest quality standards 
achievable through the constant use of 
Statistical Process Control techniques 
and a very active Continuous Improve­
ment System. These systems influence 
the entire product life cycle from the in­
itial product definition, through the sub­
sequent product design and fabrication 
process, to the final test procedures. 

Assembly and Screening 
Without regard for the products' final 
end use all wafers produced by Atmel 
are fabricated with the assumption that 
they are destined for high reliability ap­
plications in the military marketplace. Af­
ter fabrication, products directed to­
wards use by the military will enter into 
special flows, beginning with the assem­
bly operation, that will insure full compli­
ance for class B microcircuits in accord­
ance with 1.2.1 of MIL-STD-883, "Provi­
sions for the use of MIL-STD-883 in con­
junction with compliant non-JAN 
devices." 

Figure 1 and 2 illustrate the standard 
flow for military products. It conforms to 
the requirements set forth in MIL-STD-
883 method 5504. 

Quality Conformance 
Inspection 
As shown in Table 1, Atmel performs all 
the quality conformance inspections 
specified by MIL-STD-883 method 5005 
for class B products. This testing in­
cludes Groups A and B on each individ­
ual inspection lot and Groups C and D 
on a periodic basis as defined in MIL-I-
38535, Appendix A. 

Lot specific Group A, Group B and pre­
conditioning data and r;Jel)eric Group C 
and Group D data are available for cus­
tomer procurement. 

Military Product Programs 
Atmel offers three programs for the pro­
curement of military products: 

(1) MIL-STD-883, Class B Program 

Products procured to Atmel's MIL-STDc 
883 program are fully compliant with 

Figure 1. MIL-STD-883, Class B, Product Flow. (continued) 
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Military Product Programs (Continued) 
MIL-STD-883 paragraph 1.2.1, with no exceptions. These 
products are categorized as Atmel standard "883" prod­
ucts and may be procured by specifying the Atmel part 
number appended with the suffix 1883. A Certificate of 
Compliance (C of C) is enclosed with each shipment. Re­
fer to the product's data sheet for specific ordering infor­
mation. 

(2) Standard Microcircuit Drawing (SMD) Program 

Products procured to the Standard Microcircuit Drawing 
are class B products fully compliant with MIL-STD-883 
paragraph 1.2.1. In addition, these products are in full 
compliance with the applicable Standard Microcircuit 
Drawing. Atmel's test philosophy is to screen and test 

both Atmel Standard 1883 products and products ordered 
by the SMD number identically. 

Section 2, Table 1 lists currently approved Atmel SMD 
parts, organized by their Atmel part number. Section 2, 
Table 2 lists currently approved Atmel SMD parts, organ­
ized by their SMD number. 

(3) Source Control Drawing (SCD) Program 

Program procured to a source control drawing are class B 
products fully compliant with MIL-STD-883 paragraph 
1.2.1 with optional additional tests as specified by the cus­
tomer drawing. Atmel must review and accept a cus­
tomer's SCD prior to order acceptance to assure compli­
ance. 

Figure 2. Test Flow (3), MIL-STD-883, Class B, SMD and SCD Test Flow. 
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Table 1. Quality Conformance Inspections, Method 5005 

Group A: Electrical Tests 
Performed On Each Lot 

MIL-STD-883 
Screen Table 1 Subgroups 

Static Tests at +25°C 

Static Tests at + 125°C 

Static Tests at -55°C 

Dynamic Tests at +25'C 

Function Tests at +25°C 

Function Tests at + 125°C 

Function Tests at -55°C 

Switching Tests at +25°C 

Switching Tests at + 125°C 

Switching Tests at -55°C 

Group B: Assembly Integrity Tests 
Performed On Each Lot 

MIL-STD-883 
Screen Test Method 

SUBGROUP 2 
Resistance to Solvents 2015 

SUBGROUP 3 
Solderability 2003 

SUBGROUP 5 
Bond Strength 2011 

Group C: Die Related Tests 

MIL-STD-883 
Screen Test Method 

SUBGROUP 1 
Steady State Life Test 1005 

End Point Electricals 5005 

1 

2 

3 

4 

7 

8A 

88 

9 

10 

11 

Conditions 

Top and Bottom Marks 

+245'C 
+/-5'C 

Condition D 

Conditions 

Condition D 

As specified in the 
applicable device 
specification 

Overview 

LTPD 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Quantity 
(Accept No. 

or LTPD) 

4(0) 

10 • 
15 

LTPD 

5 
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Table 1. Quality Conformance Inspections, Method 5005 

Group D: Package Related Tests 
By Package Type, Assembly Location, and Exterior Lead Finish 

MIL-STD-883 
Screen Test Method Conditions 
SUBGROUP 1 

Physical Dimensions 2016 MIL-M-38510, Appendix C 

SUBGROUP 2 

Lead Integrity 2004 Condition B2 
(Condition D for LCC) 

Seal: Fine 1014 Conditon A or B 

Seal: Gross 1014 Condition C 

SUBGROUP 3 

Thermal Shock 1011 Condition B, 15 Cycles 

Temperature Cycling 1010 Condition C, 100 Cycles 

Moisture Resistance 1004 10 Cycles 

End Point Electricals 5005 As specified in the applicable 
device specification 
(within 42 hrs) 

Seal: Fine 1014 Condition A or B 

Seal: Gross 1014 Condition C 

Visual Examination Per Visual of 
Method 1004 and 1010 

SUBGROUP 4 

Mechanical Shock 2002 Condition B 

Vibration Variable Freq. 2007 Condition A 

Constant Acceleration 2001 Condition E, 30 KG., Y1 

Seal: Fine 1014 Condition A or B 

Seal: Gross 1014 Condition C 

Visual Examination 1010 

End Point Electricals 5005 As specified in the applicable 
device specification 

SUBGROUPS 

Salt Atmosphere 1009 Condition A 

Seal: Fine 1014 Condition A or B 

Seal: Gross 1014 Condition C 

Visual Examination Per Visual of Method 1009 

SUBGROUP 6 

Internal Water Vapor 1018 5,000 PPM Maximum 

Content Water Content at 100DC 

SUBGROUP 7 

Adhesion of Lead 2025 Glass Frit Seal Only 

Finish (L TPD for Number of Leads) 

SUBGROUP 8 

Lid Torque 2024 Glass Frit Seal Only 

Overview 

Quantity 
(Accept No. 

orLTPD) 

15 

5 

15 

15 

15 

3(0)or5(1) 

15 

5(0) 



Introduction to the SMD Product Listing 
Each Standard Microcircuit Drawing Figure 1 (below) shows how an Atmel 
(SMD) part number that Atmel supplies SMD order number defines a part, com-
corresponds to an Atmel /883 part num- pared to the components of the Atmel 
ber. SMD products are compliant to MIL- similar part number. 
S~D-883, paragraph 1.2: 1 and to the re- Please note that some SMD part num-
qUlrements of the applrcable standard bers contain the letter "M" between the 
micr?cir~uit drawing. The tables in this device type and the case outline desig-
section list the currently approved Atmel nator. The "M" is part of the one part-one 
SMD parts by Atmel part number (Table number system, set up by DESC. It is a 
1) and by SMD part number (Table 2). device class designator which indicates 
They define and cross r~ference the At- the part is an SMD part number as op-
mel /883 part number ~Ith the S~D part posed to being a JAN part number. 
number for your ordenng convenience. 

Figure 1. Components of an SMD number (top) compared to the Atmel similar 
part number (bottom). 

Standard Device 
Microcircuit SMD Class 
Drawing (SMD) Device Designator Case Outline Lead 
Number Type (M=SMD part) (SMD Code) Finish 

f5ga;382;'~ J~ 

AtmelPart 
Number Speed 

Case Outline 
(Atmel Code) 

Temperature 
Range 
(M=Military) 

Military 
Compliance 
DeSignator 

SMD Products 

Standard 
Microcircuit 
Drawing 
Product 
Offering 

• 
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How to Use the Atmel Part Type Reference Table 
The organization of Table 1 enables the purchaser to or- section include the end write indicator in the circuit de-
der a standardized military part by using the Atmel generic scription column and the write mode for the specific de-
part type to locate the correct SMD drawing number. The vice type. 
SMD part number is the order number for SMD devices. 
The Atmel generic part type, which begins with the prefix 
"AT," heads Table 1. There are four sections in this table 
(see sample table below): 

SMD Options 
The first section lists the SMD options available at Atmel. 
It includes the industry generic part type, the SMD draw­
ing number, and the SMD device type. The SMD case 
outline options, the lead finish options, the circuit descrip­
tion, and the access time that correspond to that device 
type are also included. The tables for the E2PROM in this 

AT28C64B 

Order Code Cross-Reference 
The next section of the table cross-references each op­
tionally complete SMD part number (see 0 below) with 
the Atmel similar /883 part number (see 8 below). 

Case Outline Legend 
The third section gives the SMD case outline options 
available for the device. 

Lead Finish Legend 
The last section lists the SMD lead finish options available 
for the device. 

l--' ............... _" ............ , 
28C648 Dra-ill, ~ o.e leal ClCliiDeccq..iPn wn ""-_ W1i'll End.DlCIt 

With pa~~~:~': b";::""=·:;..' +T-"''''+.=''",'''",'+"::::''':::'+"':::':::-,=.;:-:::·=+:-:-='-+'",-::.I>o)=t'''''=01", ... ",)+-,,_='--1 
and Specifications 5962·87514 08 X,A ~~~Q~:OM B'jte/Page 250 10 H.< 

5962-87514 09 X,A fit( x8E2pROM B)ote/Page 200 
Data poning 

10 10K 

Lead Finish Legend [1--:;'A-1f-o;:,:':;:;nd::::",,,,n,:::O:!'i,,,,,,'fe:::;ren,,,c::::'.:;~.:::I"::.:d:..:In",,'sh;=F~,,,''''=A.::''':;.;nb,,,"'='""""",":::.d ",(p.",p",,,,,,,_,,,.phc..:",,,.',,,.'.:..;' d:.::"",L.",'.'","",".",App=," ",di~""l-'l 
Hot Solder Dip 

Note: Finish letter "X" shall not be marked on the microcircuit 
or its packaging. This designation is provided for use in draw­
ings, part lists, purchase orders, or other documentation 
where lead finishes A, B or C are all considered acceptable 
and interchangeable without preference. For Government lo­
gistic support, the A lead finish will be acquired and supplied 

to the end user when the X is included in the PIN for lead lin­
ish. If the PIN is not available with the A lead finish, the same 
PIN will be acquired except with the B or C lead finish designa­
tor as determined by availability. Type C terminal material is a 
fired on metallization used with leadless chip carriers. 

How to Use the Atmel SMD Number Reference Table 
Table 2 allows quick reference to the Atmel /883 similar corresponding Atmel similar /883 part number (see 8 be-
part number when the SMD part number is known by the low). It also includes the circuit description and access 
purchaser. The head for Table 2 is the SMD drawing time for that part number. The E2PROM tables include 
number (see the example table below). The only section the end write indicator (which is in the circuit description 
in this table is a cross-reference between the optionally column) the write mode, the write speed, and the endur-
complete SMD drawing number (see 0 below) and the ance cycles for the specific part number. 
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Order Codes 

5962-87514 

l5962.87514 08 xx 

cros~=~:;~: 5962-87514 09 XX 

5962·87514 10 XX 

SMD Products 

• Amel amil..- Pad: N .... e. 

! AT28C64B·25DM1883 

1 AT28C84B·20DM1883 

1 AT28HC64B·12DM1883 

Part Description and Specifications 

II 

! ~8E2pROM 
1 

Data PoIUng 

BKx8E 2PROM 

1 

DalOrolling 

6K x 6E 2PROM 
Data PolNng 

8y1eJPage I 250 I 10 110K 

BytelPoge 1 200 110 1'0K 

BytelPoge 1,20 1 2 l 'OK 



SMD Products 

Table 1. Atmel SMD Part Types, listed by Atmel Part Number 

AT28C64 
Generic Number Standard Microcircuit Drawing Number Description 

28C64 Drawing Device Case Lead Circuit Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode Time(ns) Speed(ms) (Cycles) 

5962-87514 13 X,Y,Z X,A 8Kx8 E2PROM Byte 350 1 10K 
Rdy/Busy 

5962-87514 14 X,Y X,A 8Kx8 E2PROM Byte 300 1 10K 
Rdy/Busy 

5962-87514 15 X, V,Z X,A 8Kx8 E2PROM Byte 250 1 10K 
Rdy/Busy 

5962-87514 16 X,V X,A 8Kx8 E2PROM Byte 200 1 10K 
Rdy/Busy 

5962-87514 17 X,Y X,A 8Kx8 E2PROM Byte 150 1 10K 
Rdy/Busy 

Atmel Cage No. Example: Atmel Order Number Atmel Similar Part Number 
1FN41 5962-87514 13 XX AT28C64-35DM/883 

5962-87514 13 YX AT28C64-35LM/883 

5962-87514 13 ZX AT28C64-35FM/883 

5962-87514 14 XX AT28C64-30DM/883 

5962-87514 14 YX AT28C64-30LM/883 

5962-87514 15 XX A T28C64-25DM/883 

5962-87514 15 YX AT28C64-25LM/883 

5962-87514 15 ZX AT28C64-25FM/883 

5962-87514 16 XX AT28C64-20DM/883 

5962-87514 16 YX AT28C64-20LM/883 

5962-87514 17 XX A T28C64-15DM/883 

5962-87514 17 YX AT28C64-15LM/883 

Case Outline • 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 Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.7 of MIL-I-3853SB Appendix A) 

A Hot Solder Dip 

Note: New designs to use AT28C256 product SMD 5962-88525. 
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AlmEL 
Table 1. Atmel SMD Part Types, Listed by Atmel Part Number 

AT28C64F 
Generic Number Standard Microcircuit Drawing Number Description 

28C64F Drawing Device Case Lead Circuit Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode Tlme(ns) Spaed(ms) (Cycles) 

5962-87514 28 X,V,Z X,A 8Kx8 E2PROM Byte 200 0.2 10K 
Rdy/Busy 

Atmel Cage No. Example: Atmel Order Number Atmel Similar Part Number 
lFN41 

5962-87514 28 XX AT28C64F-20DM/883 

5962-87514 28 YX AT28C64F-20LM/883 

5962-87514 28 ZX AT28C64F-20FM/883 

Case Outline 

X 2806, 28 Lead, 0.600' Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 

V 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 Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.7 of MIL·I-38535B Appendix A) 

A Hot Solder Dip 

Note: New designs to use AT28C256 product SMD 5962-88525. 
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SMD Products 

Table 1. Atmel SMD Part Types, Listed by Atmel Part Number 

AT28C64X 
Generic Number Standard Microcircuit Drawing Number Description 

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

5962·87514 18 X,V X,A 8Kx8 E2PROM Byte 350 1 10K 
Data Polling 

5962-87514 19 X,V X,A 8Kx8 E2PROM Byte 300 1 10K 
Data Polling 

5962-87514 20 X,V,Z X,A 8Kx8 E2PROM Byte 250 1 10K 
Data Polling 

5962-87514 21 X, V X,A 8Kx8 E2PROM Byte 200 1 10K 
Data Polling 

5962-87514 22 X,V X,A 8Kx8 E2PROM Byte 150 1 10K 
Data Polling 

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

5962-87514 18 XX AT28C64X-35DM/883 

5962-87514 18 VX AT28C64X-35LM/883 

5962-87514 19 XX AT28C64X-30DM/883 

5962-87514 19 VX AT28C64X-30LM/883 

5962-87514 20 XX AT28C64X-25DM/883 

5962-87514 20 VX AT28C64X-25LM/883 

5962-87514 20 ZX AT28C64X-25FM/883 

5962-87514 21 XX AT28C64X-20DM/883 

5962-87514 21 YX AT28C64X-20LM/883 

5962-87514 22 XX AT28C64X-15DM/883 

5962-87514 22 YX AT28C64X-15LM/883 

Case Outline 

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) 

Z 28F, 28 Lead, Non-Windowed, Ceramic Boltom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.7 of MIL·I·38535B Appendix A) 

A Hot Solder Dip 

Note: New designs to use AT28C256 product SMD 5962-88525. 
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Table 1. Atmel SMD Part Types, Listed by Atmel Part Number 

AT28C648 
Generic Number Standard Microcircuit Drawing Number Description 

28C64B Drawing Device Case Lead Circuit Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode Time(ns) Speed(ms) (Cycles) 

5962-87514 08 X X,A 8Kx8 E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-87514 09 X X,A 8Kx8 E2PROM Byte/Page 200 10 10K 
Data Polling 

Atmel Cage No. Example: Atmel Order Number Atmel Similar Part Number 
lFN41 

5962-87514 08 XX AT28C64B-25DM/883 

5962-87514 09 XX AT28C64B-20DM/883 

Case Outline 

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

Lead Finish 

X I Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.7 of MIL-I-38535B Appendix A) 

A I Hot Solder Dip 

Note: New designs to use A T28C256 product SMD 5962-88525. 

AT28HC648 
Generic Number Standard Microcircuit Drawing Number Description 

28HC64B Drawing Device Case Lead Circuit Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode Time(ns) Speed(ms) (Cycles) 

5962-87514 10 X X,A 8Kx8 E2PROM Byte/Page 120 10 10K 
Data Polling 

5962-87514 11 X X,A 8Kx8 E2PROM Byte/Page 90 10 10K 
Data Polling . 

5962-87514 12 X X,A 8Kx8 E2PROM Byte/Page 70 10 10K 
Data Polling 

Atmel Cage No. Example: Atmel Order Number Atmel Similar Part Number 
lFN41 

5962-87514 10 XX AT28HC64B-12DM/883 

5962-87514 11 XX AT28HC64B-90DM/883 

5962-87514 12 XX AT28HC64B-70DM/883 

Case Outline 

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

Lead Finish 

X I Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.7 of MIL-I-38535B Appendix A) 

A I Hot Solder Dip 

Note: New designs to use A T28C256 product SMD 5962-88634. 
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SMD Products 

Table 1. Atmel SMD Part Types, Listed by Almel Part Number 

AT28C256 
Generic Standard Microcircuit Drawing Number Description 
Number 

28C256 Drawing Device Case Lead Clrcui Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode Time(ns Speed(ms) (Cycles) 

5962-88525 01 U,X, Y,Z X,A 32K X 8 E2PROM Byte/Page 350 
Data Polling 

5962-88525 02 U,X, Y,Z X,A 32K x 8 E2PROM Byte/Page 300 
Data Polling 

5962-88525 03 U,X, Y,Z X,A 32K x 8 E2PROM Byte/Page 250 
Data Polling 

5962-88525 04 U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 200 
Data Polling 

5962-88525 06 U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 150 
Data Polling 

5962-88525 09(1) U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 350 
Data Polling 

5962-88525 10 (1) U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 300 
Data Polling 

5962-88525 11 (1) U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 250 
Data Polling 

5962-88525 12 (1) U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 200 
Data Polling 

5962-88525 14 (1) U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 150 
Data Polling 

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

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 

Note: 1. SMD specifies Software Data Protection feature for device type, although Atmel product supplied to 
every device type on the SMD is 100% tested for this feature. 

10 10K 

10 10K 

10 10K 

10 10K 

10 10K 

10 10K 

10 10K 

10 10K 

10 10K 

10 10K 

(continued) 
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AlmEL 
Table 1. Atmel SMD Part Types, Listed by Atmel Part Number 

AT28C256 (Continued) 

AlmelCage Example: Almel Order Number Almel Similar Part Number 
No.1FN41 

5962-88525 06 UX AT28C256-15UM/883 

5962-88525 06 XX AT28C256-15DM/883 

5962-88525 06 YX AT28C256-15LM/883 

5962-88525 06 ZX AT28C256-15FM/883 

5962-88525 09 UX AT28C256-35UM/883 

5962-88525 09 XX AT28C256-35DM/883 

5962-88525 09 YX AT28C256-35LM/883 

5962-88525 09 ZX AT28C256-35FM/883 

5962-88525 10 UX AT28C256-30UM/883 

5962-88525 10 XX AT28C256-30DM/883 

5962-88525 10 YX AT28C256-30LM/883 

5962-88525 10 ZX AT28C256-30FM/883 

5962-88525 11 UX AT28C256-25UM/883 

5962-88525 11 XX AT28C256-25DM/883 

5962-88525 11 YX AT28C256-25LM/883 

5962-88525 11 ZX AT28C256-25FM/883 

5962-88525 12 UX AT28C256-20UM/883 

5962-88525 12 XX AT28C256-20DM/883 

5962-88525 12 YX AT28C256-20LM/883 

5962-88525 12 ZX AT28C256-20FM/883 

5962-88525 14 UX AT28C256-15UM/883 

5962-88525 14 XX AT28C256-15DM/883 

5962-88525,14 YX AT28C256-15LM/883 

5962-88525 14 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 Boltom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6,2,7 of MIL-I-385358 Appendix A) 

A Hot Solder Dip 
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SMD Products 

Table 1. Atmel SMD Part Types, Listed by Atmel Part Number 

AT28C256E 
Generic Number Standard Microcircuit Drawing Number Description 

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

5962-88525 05 U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 08 U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 150 10 100K 
Data Polling 

5962-88525 13 (1) U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 16 (1) U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 150 10 100K 
Data Polling 

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

5962-88525 05 UX AT28C256E-25UM/883 

5962-88525 05 XX AT28C256E-25DM/883 

5962-88525 05 YX AT28C256E-25LM/883 

5962-88525 05 ZX AT28C256E-25FM/883 

5962-88525 08 UX AT28C256E-15UM/883 

5962-88525 08 XX AT28C256E-15DMl883 

5962-88525 08 YX AT28C256E-15LM/883 

5962-88525 08 ZX AT28C256E-15FM/883 

5962-88525 13 UX AT28C256E-25UM/883 

5962-88525 13 XX AT28C256E-25DM/883 

5962-88525 13 YX AT28C256E-25LM/883 

5962-88525 13 ZX AT28C256E-25FM/883 

5962-88525 16 UX AT28C256E-15UM/883 

5962-88525 16 XX AT28C256E-15DMl883 

5962-88525 16 YX AT28C256E-15LM/883 

5962-88525 16 ZX AT28C256E-15FM/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 Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.7 of MIL-I-38535B Appendix A) 

A Hot Solder Dip 

Note: 1. SMD specifies Software Data Protection feature for device type, although Atmel product supplied to every device type on 
the SMD is 100% tested for this feature. 
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AlmEL 
Table 1. Atmel SMD Part Types, listed by Atmel Part Number 

AT28C256F 
Generic Number Standard Microcircuit Drawing Number Description 

28C256F Drawing Device Case Lead Circuit Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode Tlme(ns) Speed(ms) (Cycles) 

5962-88525 07 U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

5962-88525 15 (1) U,X,Y;Z X,A 32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

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

5962-88525 07 UX AT28C256F-15UM/883 

5962-88525 07 XX AT28C256F-15DM/883 

5962-88525 07 YX AT28C256F-15LM/883 

5962-88525 07 ZX AT28C256F-15FM/883 

5962-88525 15 UX AT28C256F-15UM/883 

5962-88525 15 XX AT28C256F-15DM/883 

5962-88525 15 YX AT28C256F-15LM/883 

5962-88525 15 ZX AT28C256F-15FM/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 Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.7 of MIL-I-385358 Appendix A) 

A Hot Solder Dip 

Note: 1. SMD specifies Software Data Protection feature for device type, although Atmel product supplied to evety device type on 
the SMD is 100% tested for this feature. 
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SMD Products 

Table 1. Atmel SMD Part Types, Listed by Atmel Part Number 

AT28HC256 
Generic Number Standard Microcircuit Drawing Number Description 

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

5962-88634 01 U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 120 10 10K 
Data Polling 

5962-88634 03 U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 90 10 10K 
Data Polling 

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

5962-88634 01 UX AT28HC256-12UM/883 

5962-88634 01 XX AT28HC256-12DM/883 

5962-88634 01 YX AT28HC256-12LM/883 

5962-88634 01 ZX AT28HC256-12FM/883 

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 

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 (LCG) 

Z 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.7 of MIL-I-385358 Appendix A) 

A Hot Solder Dip • 

AIIOEL 7-17 



Table 1. Atmel SMD Part Types, Listed by Atmel Part Number 

AT28HC256F 
Generic Number Standard Microcircuit 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 02 U,X,Y,Z X,A 32K X 8 E2PROM Byte/Page 120 3 10K 
Data Polling 

5962-88634 04 U,X,Y,Z X,A 32K x 8 E2PROM Byte/Page 90 3 10K 
Data Polling 

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

5962-88634 02 UX AT28HC256F-12UM/883 

5962·88634 02 XX AT28HC256F-12DM/883 

5962-88634 02 YX AT28HC256F-12LM/883 

5962-88634 02 ZX AT28HC256F-12FM/883 

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 (Cerclip) 

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 Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.701 MIL-I-38535B Appendix A) 

A Hot Solder Dip 
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Table 1. Atmel SMD Part Types, Listed by Atmel Part Number 

AT28C010 
Generic Number Standard Microcircuit Drawing Number Description 

28C010 Drawing Device Case Lead Circuit Description Write Access Write Endurance 
Number Type Outline Finish End Write Indicator Mode Time(ns) Spd(ms) (Cycles) 

5962-38267 01 T,U,X,Y,Z X,A 128K X 8, 1 M bit E2PROM Byte! 250 10 10K 
Data Polling Page 

5962-38267 03 T,U,X,Y,Z X,A 128K x 8, 1 M bit E2PROM Byte! 200 10 10K 
Data Polling Page 

5962-38267 05 T,U,X,Y,Z X,A 128K x 8, 1M bit E2PROM Byte! 150 10 10K 
Data Polling Page 

5962-38267 07 U,X, Y,Z X,A 128K x 8, 1 M bit E2PROM Byte! 120 10 10K 
Data Polling Page 

Atmel Cage No. Example: Atmel Order Number Atmel Similar Part Number 
lFN41 

5962-38267 01 M TX AT28C010-25UM/883 

5962-38267 01 M UX AT28C010-25EM/883 

5962-38267 01 M XX AT28C010-25DM/883 

5962-38267 01 M YX AT28C010-25LM/883 

5962-38267 01 M ZX AT28C010-25FM/883 

5962-38267 03M TX AT28C010-20UM/883 

5962-38267 03M UX AT28C010-20EM/883 

5962-38267 03M XX AT28C010-20DM/883 

5962-38267 03M YX AT28C010-20LM/883 

5962-38267 03M ZX AT28C010-20FM/883 

5962-38267 05M TX AT28C010-15UM/883 

5962-38267 05M UX AT28C010-15EM/883 

5962-38267 05M XX AT28C010-15DM/883 

5962-38267 05M YX AT28C010-15LM/883 • 5962-38267 05M ZX AT28C010-15FM/883 

5962-38267 07M UX AT28C010-12EM/883 

5962-38267 07M XX AT28C010-12DM/883 

5962-38267 07M YX AT28C010-12LM/883 

5962-38267 07M ZX AT28C010-12FM/883 

Case Outline 

T 30U, 30 Pin, Ceramic Pin Grid Array (PGA) 

U 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 

X 32D6, 32 Lead, 0.600" Wide, Non-Windowed, Ceramic Duallnline Package (Cerdip) 

Y 44L, 44 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC) 

Z 32F, 32 Lead, Non-Windowed, Ceramic Boltom-Brazed Flat Package (Flatpack) 

Lead Finish 

X Denotes no preference in lead finish; Finish A will be supplied (per paragraph 30.6.2.7 of MIL+38535B Appendix A) 

A Hot Solder Dip 
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AlmEL 
Table 2. Atmel SMD Part Types, Listed by SMD Number 

5962-38267 

Atmel Order Number Atmel Similar Part Number 
Circuit Description Write Access Write Endur. 
End Write Indicator Mode Tlme(ns) Spd. (ms) (Cycles) 

5962-38267 01 M XX AT28C010-25DM!883 128K x 8, 1 M bit E2PROM Byte! 250 10 10K 
Data Polling Page 

5962-38267 01 M YX AT28C010-25LM!883 128K x 8, 1 M bit E2PROM Byte/ 250 10 10K 
Data Polling Page 

5962-38267 01 M ZX AT28C010-25FM/883 128K x 8, 1 M bit E2PROM Byte/ 250 10 10K 
Data Polling Page 

5962-38267 03M XX AT28C010-20DM!883 128K x 8, 1 M bit E2PROM Byte! 200 10 10K 
Data Polling Page 

5962-38267 03M YX AT28C010-20LM!883 128K x 8, 1 M bit E2PROM Byte! 200 10 10K 
Data Polling Page 

5962-38267 03M ZX AT28C010-20FM/883 128K x 8, 1 M bit E2PROM Byte/ 200 10 10K 
Data Polling Page 

5962-38267 05M XX AT28C010-15DM!883 128K x 8, 1 M bit E2PROM Byte! 150 10 10K 
Data Polling Page 

5962-38267 05M YX AT28C010-15LM/883 128K x 8, 1 M bit E2PROM Byte! 150 10 10K 
Data Polling Page 

5962-38267 05M ZX AT28C010-15FM/883 128K x 8, 1 M bit E2PROM Byte! 150 10 10K 
Data Polling Page 

5962-38267 07M XX AT28C010-12DM/883 128K x 8, 1 M bit E2PROM Byte! 120 10 10K 
Data Polling Page 

5962-38267 07M YX AT28C010-12LM/883 128K x 8, 1 M bit E2PROM Byte! 120 10 10K 
Data Polling Page 

5962-38267 07M ZX AT28C010-12FM/883 128K x 8, 1 M bit E2PROM Byte! 120 10 10K 
Data Polling Page 
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SMD Products 

Table 2. Atmel SMD Part Types, Listed by SMD Number 

5962-87514 

Atmel Order Number Atmel Similar Part Number 
Circuit Description Write Access Write Endur. 
End Write Indicator Mode Time(ns) Spd. (ms) (Cycles) 

5962-87514 08 XX AT28C64B-25DM/883 8Kx 8 E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-87514 09 XX AT28C64B-20DM/883 8Kx 8 E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-87514 10 XX AT28HC64B-12DM/883 8Kx 8 E2PROM Byte/Page 120 2 10K 
Data Polling 

5962-87514 11 XX AT28HC64B-90DM/883 8Kx 8 E2PROM Byte/Page 90 2 10K 
Data Polling 

5962-87514 12 XX AT28HC64B-70DM/883 8Kx8 E2PROM Byte/Page 70 2 10K 
Data Polling 

5962-87514 13 XX AT28C64-35DM/883 8Kx 8 E2PROM Byte 350 1 10K 
Rdy/Busy 

5962-87514 13 YX AT28C64-35LM/883 8Kx 8 E2PROM Byte 350 1 10K 
Rdy/Busy 

5962-87514 13 ZX AT28C64-35FM/883 8Kx 8 E2PROM Byte 350 1 10K 
Rdy/Busy 

5962-87514 14 XX AT28C64-30DM/883 8Kx 8 E2PROM Byte 300 1 10K 
Rdy/Busy 

5962-87514 14 YX AT28C64-30LM/883 8Kx 8 E2PROM Byte 300 1 10K 
Rdy/Busy 

5962-87514 15 XX AT28C64-25DM/883 8Kx 8 E2PROM Byte 250 1 10K 
Rdy/Busy 

5962-87514 15 YX AT28C64-25LM/883 8Kx 8 E2PROM Byte 250 1 10K 
Rdy/Busy 

5962-87514 15 ZX AT28C64-25FM/883 8Kx8 E2PROM Byte 250 1 10K 
Rdy/Busy 

5962-87514 16 XX AT28C64-20DM/883 8Kx 8 E2PROM Byte 200 1 10K 
Rdy/Busy 

5962-87514 16 YX A T28C64-20LM/883 8Kx8 E2PROM Byte 200 1 10K 
Rdy/Busy 

5962-87514 17 XX AT28C64-15DM/883 8Kx 8 E2PROM Byte 150 1 10K 
Rdy/Busy 

5962-87514 17 YX AT28C64-15LM/883 8Kx 8 E2PROM Byte 150 1 10K 
Rdy/Busy 

5962-87514 18 XX AT28C64X-35DM/883 8Kx 8 E2PROM Byte 350 1 10K 
Data Polling 

5962-87514 18 YX AT28C64X-35LM/883 8Kx 8 E2PROM Byte 350 1 10K 
Data Polling 

(continued) 
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Table 2. Atmel SMD Part Types, Listed by SMD Number 

5962-87514 (Continued) 

Almel Order Number Atmel Similar Part Number 
Circuit Description Write Access Write Endur. 
End Write Indicator Mode Tlme(ns) Spd.(ms) (Cycles) 

5962-87514 19 XX AT28C64X-30DM/883 8Kx8 E2PROM Byte 300 1 10K 
Data Polling 

5962-87514 19 YX AT28C64X-30LM/883 8Kx8 E2PROM Byte 300 1 10K 
Data Polling 

5962-87514 20 XX AT28C64X-25DM/883 8Kx8 E2PROM Byte 250 1 10K 
Data Polling 

5962-87514 20 YX AT28C64X-25LM/883 8Kx8 E2PROM Byte 250 1 10K 
Data Polling 

5962-87514 20 ZX AT28C64X-25FM/883 8Kx8 E2PROM Byte 250 1 10K 
Data Polling 

5962-87514 21 XX AT28C64X-20DM/883 8Kx8 E2PROM Byte 200 1 10K 
Data Polling 

5962-87514 21 YX AT28C64X-20LM/883 8Kx8 E2PROM Byte 200 1 10K 
Data Polling 

5962-87514 22 XX AT28C64X-15DM/883 8Kx8 E2PROM Byte 150 1 10K 
Data Polling 

5962-87514 22 YX AT28C64X-15LM/883 8Kx8 E2PROM Byte 150 1 10K 
Data Polling 

5962-87514 28 XX AT28C64F-20DM/883 8Kx8 E2PROM Byte 200 0.2 10K 
Data Polling 

5962-87514 28 YX AT28C64X-20LM/883 8Kx8E2PROM Byte 200 0.2 10K 
Data Polling 

5962-87514 28 ZX AT28C64X-20FM/883 8Kx8E2PROM Byte 200 0.2 10K 
Data Polling 
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Table 2. Atmel SMD Part Types, Listed by SMD Number 

5962-88525 

Atmel Order Number Atmel Similar Part Number 
Circuit Description Write Access Write Endur. 
End Write Indicator Mode Tlme(ns) Spd.(ms) (Cycles) 

5962-88525 01 UX AT28C256-35UM/883 32K X 8 E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 01 XX AT28C256-35DM/883 32K x 8 E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 01 YX AT28C256-35LM/883 32K x 8 E2PROM Byte Page 350 10 10K 
Data Polling 

5962-88525 01 ZX AT28C256-35FM/883 32K x 8 E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 02 UX AT28C256-30UM/883 32K x 8 E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 02 XX AT28C256-30DM/883 32K x 8 E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 02 YX AT28C256-30LM/883 32K x 8 E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 02 ZX AT28C256-30FM/883 32K x 8 E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 03 UX AT28C256-25UM/883 32K x 8 E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 03 XX AT28C256-25DM/883 32K x 8 E2PROM Byte/Page 250 10 10K 
Data POlling 

5962-88525 03 YX AT28C256-25LM/883 32K x 8 E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 03 ZX AT28C256-25FM/883 32K x 8 E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 04 UX AT28C256-20UM/883 32K x 8 E2PROM Byte/Page 200 10 10K 
Data POlling 

5962-88525 04 XX AT28C256-20DM/883 32K x 8 E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 04 YX AT28C256-20LM/883 32K x 8 E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 04 ZX AT28C256-20FM/883 32K x 8 E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 05 UX AT28C256E-25UM/883 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 05 XX AT28C256E-25DM/883 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 05 YX AT28C256E-25LM/883 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 05 ZX AT28C256E-25FM/883 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

(continued) 
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Table 2. Atmel SMD Part Types, Listed by SMD Number 

5962-88525 (Continued) 

Atmel Order Number Atmel Similar Part Number 
Circuit Description Write Access Write Endur. 
End Write Indicator Mode Time(ns) Spd.(ms) (Cycles) 

5962-88525 06 UX AT28C256-15UM/883 32K X 8 E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 06 XX AT28C256-15DM/883 32K x 8 E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 06 YX AT28C256-15LM/883 32K x 8 E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 06 ZX AT28C256-15FM/883 32K x 8 E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 07 UX AT28C256F-15UM/883 32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

5962-88525 07 XX AT28C256F-15DM/883 32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

5962-88525 07 YX AT28C256F-15LM/883 '32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

5962-88525 07 ZX AT28C256F-15FM/883 32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

5962-88525 08 UX AT28C256E-15UM/883 32K x 8 E2PROM Byte/Page 150 10 100K 
Data Polling 

5962-88525 08 XX AT28C256E-15DM/883 32K x 8 E2PROM Byte/Page 150 10 100K 
Data Polling 

5962-88525 08 YX AT28C256E-15LM/883 32K x 8 E2PROM Byte/Page 150 10 100K 
Data Polling 

5962-88525 08 ZX AT28C256E-15FM/883 32K x 8 E2PROM Byte/Page 150 10 100K 
Data Polling 

5962-88525 09 UX (1) AT28C256-35UM/883 32K x 8 E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 09 XX (1) AT28C256-35DM/883 32K x 8 E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 09 YX (1) AT28C256-35LM/883 32K x 8 E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 09 ZX (1) AT28C256-35FM/883 32K x 8 E2PROM Byte/Page 350 10 10K 
Data Polling 

5962-88525 10 UX (1) AT28C256-30UM/883 32K x 8 E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 10 XX (1) AT28C256-30DM/883 32K x 8 E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 10 YX (1) AT28C256-30LM/883 32K x 8 E2PROM Byte/Page 300 10 10K 
Data Polling 

5962-88525 10 ZX(l) AT28C256-30FM/883 32K x 8 E2PROM Byte/Page 300 10 10K 
Data Polling 

(continued) 
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SMD Products 

Table 2. Atmei SMD Part Types, Listed by SMD Number 

5962-88525 (Continued) 

Atmel Order Number Atmel Similar Part Number 
Circuit Description Write Access Write Endur. 
End Write Indicator Mode Time(ns) Spd.(ms) (Cycles) 

5962-88525 11 UX(l) AT28C256-25UM/883 32K x 8 E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 11 XX (1) AT28C256-25DM/883 32K x 8 E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 11 YX(l) AT28C256-25LM/883 32K x 8 E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 11 ZX(l) AT28C256-25FM/883 32K x 8 E2PROM Byte/Page 250 10 10K 
Data Polling 

5962-88525 12 UX (1) AT28C256-20UM/883 32K x 8 E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 12 XX (1) AT28C256-20DM/883 32K x 8 E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 12 YX (1) AT28C256-20LM/883 32K x 8 E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 12 ZX (1) AT28C256-20FM/883 32K x 8 E2PROM Byte/Page 200 10 10K 
Data Polling 

5962-88525 13 UX (1) AT28C256E-25UM/883 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 13 XX (1) AT28C256E-25DM/883 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 13 YX (1) AT28C256E-25LM/883 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 13 ZX (1) AT28C256E-25FM/883 32K x 8 E2PROM Byte/Page 250 10 100K 
Data Polling 

5962-88525 14 UX (1) AT28C256-15UM/883 32K x 8 E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 14 XX (1) AT28C256-15DM/883 32K x 8 E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 14 YX (1) AT28C256-15LM/883 32K x 8 E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 14 ZX (1) AT28C256-15FM/883 32K x 8 E2PROM Byte/Page 150 10 10K 
Data Polling 

5962-88525 15 UX (1) AT28C256F-15UM/883 32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

5962-88525 15 XX (1) AT28C256F-15DM/883 32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

5962-88525 15 YX (1) AT28C256F-15LM/883 32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

5962-88525 15 ZX (1) AT28C256F-15FM/883 32K x 8 E2PROM Byte/Page 150 3 10K 
Data Polling 

(continued) 
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Table 2. Atmel SMD Part Types, Listed by SMD Number 

5962-88525 (Continued) 

Atmel Order Number Atmel Similar Part Number 
Circuit Description Write Access Write Endur. 
End Write Indicator Mode Time(ns) Spd.(ms) (Cycles) 

5962-88525 16 UX (1) AT28C256E-15UM/883 32K X 8 E2PROM Byte/Page 150 10 100K 
Data Polling 

5962-88525 16 XX (1) AT28C256E-15DM/883 32K x 8 E2PROM Byte/Page 150 10 100K 
Data Polling 

5962-88525 16 YX (1) AT28C256E-15LM/883 32K x 8 E2PROM Byte/Page 150 10 100K 
Data Polling 

5962-88525 16 ZX (1) AT28C256E-15FM/883 32K X 8 E2PROM Byte/Page 150 10 100K 
Data Polling 
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Table 2. Atmel SMD Part Types, Listed by SMD Number 

5962-88634 

Atmel Order Number Atmel Similar Part Number 
Circuit Description Write Access Write Endur. 
End Write Indicator Mode Time(ns) Spd. (ms) (Cycles) 

5962-88634 01 UX AT28HC256-12UM/883 32K X 8 E2PROM Byte/Page 120 10 10K 
Data Polling 

5962-88634 01 XX AT28HC256-12DM/883 32K x 8 E2PROM Byte/Page 120 10 10K 
Data Polling 

5962-88634 01 YX AT28HC256-12LM/883 32K x 8 E2PROM Byte/Page 120 10 10K 
Data Polling 

5962-88634 01 ZX AT28HC256-12FM/883 32K x 8 E2PROM Byte/Page 120 10 10K 
Data Polling 

5962-88634 02 UX AT28HC256F-12UM/883 32K x 8 E2PROM Byte/Page 120 3 10K 
Data Polling 

5962-88634 02 XX AT28HC256F-12DM/883 32K x 8 E2PROM Byte/Page 120 3 10K 
Data Polling 

5962-88634 02 YX AT28HC256F-12LM/883 32K x 8 E2PROM Byte/Page 120 3 10K 
Data Polling 

5962-88634 02 ZX AT28HC256F-12FM/883 32K x 8 E2PROM Byte/Page 120 3 10K 
Data Polling 

5962-88634 03 UX AT28HC256-90UM/883 32K x 8 E2PROM Byte/Page 90 10 10K 
Data Polling 

5962-88634 03 XX AT28HC256-90DM/883 32K x 8 E2PROM Byte/Page 90 10 10K 
Data Polling 

5962-88634 03 YX AT28HC256-90LM/883 32K x 8 E2PROM Byte/Page 90 10 10K 
Data Polling 

5962-88634 03 ZX AT28HC256-90FM/883 32K x 8 E2PROM Byte/Page 90 10 10K 
Data Polling 

5962-88634 04 UX AT28HC256F-90UM/883 32K x 8 E2PROM Byte/Page 90 3 10K 
Data Polling 

5962-88634 04 XX AT28HC256F-90DM/883 32K x 8 E2PROM Byte/Page 90 3 10K 
Data Polling 

5962-88634 04 YX AT28HC256F-90LM/883 32K x 8 E2PROM Byte/Page 90 3 10K 
Data Polling 

5962-88634 04 ZX AT28HC256F-90FM/883 32K x 8 E2PROM Byte/Page 90 3 10K 
Data Polling 
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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 
inspected after saw and clean. Atmel's E2PROM die products are processed with an 
advanced CMOS floating gate technology. As with all Atmel products, they are de­
signed and tested to ensure high quality and manufacturability. The devices may in­
clude such features as internal error correction for extended endurance and improved 
data retention characteristics. 

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

Untested Wafers 

Die Product Sort 1 

Retention Bake 

Die Product Sort 2 

Saw and Clean Die 

Optical Inspection 

Waffle Pack 

Electrical QA 

Finished Goods Inventory 

Die Shipment 

Die Products 

E2PROM 
Die Products 

• 
0554A 
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Testing 
Die product sort test 1 includes checks for basic DC pa­
rameters 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 fail­
ures. 

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. 

A final quality assurance test is performed on each as­
sembly lot. A sample of the die ready to ship is selected 
and electrically examined. 

8-4 Die Products 

Die Product Offering 
Die products are guaranteed across the commercial tem­
perature operating range. The following E2PROM die 
products are currently available from Atmel (1): 

AT2BC16 
AT2BC17 
AT2BC64 
AT28C64B 
AT2BHC64B 
AT2BBV64 

AT2BLV64B 
AT28C256 
AT2BHC256 
AT2BLV256 
AT2BC010 
AT2BBV16 
AT2BLV010 

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

Note: 1. The Atmel logo on the following die maps is not to 
scale and is only shown as a reference to properly 
orient the die. 



Die Products 

AT28C16 Die Map AT28C17 Die Map 
Die Size: 137 X 117 mils Die Size: 137 X 117 mils 

Connect Substrate to Ground Connect Substrate to Ground 

A6 vee AS Vee 

MI" 11~ 
AS AS 

A4 i I WE 

ROYI -

i l 
BUSY 

T 
A9 

l.-~~-~----•• -~ A4 

I I 
A3-

--- .--I--OE 1-' II' • • • • A3-r--- AlmE!' -- I-- OE 

AT28C16 AT28C17 

A2-

--- ~ ,. I I I I I~::: 
I--Al0 A2-

;, ~ T T~T'T'~ 
-Al0 

vi' .,. I I 

Jo GL 
CE 1 I I I I 

-
Al Al CE 

1/0, VO. VO. VO, GND VO. VO. 

1/00 1/0. 1/0. IlOs VC7 VOo 00. VO. VOs 007 

Die Pad Coordinates * Die Pad Coordinates * 

Signal X y Signal X y Signal X Y Signal X y 
Name (J.1) (J.1) Name (J.1) (J.1) Name (J.1) (J.1) Name (J.1) (J.1) 

Ao -1130 -1270 1/01 -610 -1190 Ao -1130 -1270 1/02 -360 -1190 

Al -1420 -1270 1/02 -360 -1190 Al -1420 -1270 I/Oa 230 -1190 

A2 -1420 -920 I/0a 230 -1190 A2 -1420 -920 1/04 480 -1190 

Aa -1370 950 1/04 480 -1190 Aa -1370 950 lIas 740 -1190 

A4 -1370 1230 lIas 740 -1190 A4 -1370 1230 lIas 990 -1190 

As -1140 1230 1/06 990 -1190 As -1140 1230 1/07 1250 -1190 

As -900 1230 1/07 1250 -1190 As -900 1230 RDY/BSY -100 1230 

A7 -660 1230 GND -60 -1190 A7 -660 1230 GND -60 -1190 

As 680 1230 Vee 210 1230 As 680 1230 Vee 210 1230 • Ag 920 1230 WE 1630 1230 Ag 920 1230 WE 450 1230 

A10 1630 -1000 OE 1630 1000 A10 1630 -1000 OE 1630 1000 

1/00 -870 -1190 CE 1630 -1220 1/00 -870 -1190 CE 1630 -1220 

1/01 -610 -1190 

* Coordinates are calculated from die center point * Coordinates are calculated from die center point 

Note: Die size is subject to change. Contact the Atmel Sales Representative to confirm die size. 
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AT28C64 Die Map AT28C648 Die Map 
Die Size: 88 X 139 mils Die Size: 178 X 120 mils 

Connect Substrate to Ground Connect Substrate to Ground 

AS A12 Vce AS 
_I -

tv. i Ai 8ui i i A11 .. 
'j vi WE 

1'-· • • • .I." .. i IT I i i T ""-r- -. c----o. !. U· •• .0,,: 
A3- rOE 

AT28C648 

AT28C64 -,.- -II 

.. -t--A10 ... • •• 1. '" 

.,/ 1 1. .L .l. 1 l "c.-
lIO, "' . 110, 110, 00, 

A2-r- • t---Al0 

IJI ,T iT·'" r 1 T T ___ 
Al .l ~ l. l3 l. l ce 

7 

AD 1/01 GND ItO, ItO, 

Die Pad Coordinates * Die Pad Coordinates * 

Signal X V Signal X V Signal X V Signal X V 
Name (J,l) (J,l) Name (J,l) (J,l) Name (J,l) (J,l) Name (J,l) (J,l) 

Ao -861 -1604 1101 -494 -1557 Ao -1721 -1401 1101 -1126 -1362 

A1 -1015 -1613 1102 -337 -1557 A1 -1966 -1401 1102 -796 -1362 

A2 -1016 -1459 1103 58 -1557 A2 -2142 -1131 1103 406 -1362 

A3 -987 1308 1104 223 -1557 As -2142 939 1104 735 -1362 

A4 -992 1461 1105 389 -1557 A4 -2125 1171 1105 1035 -1362 

As -838 1461 1106 546 -1557 As -1884 1171 1106 1365 -1362 

Ae -685 1461 1107 703 -1557 As -1440 1171 1107 1664 -1362 

A7 -532 1461 RDYIBSY -122 1496 A7 -1237 1171 GND 57 -1353 

As 343 1461 GND -141 -1634 As 1657 1171 GND -446 -1353 

A9 496 1461 Vee 32 1471 A9 1832 1171 Vee -443 1240 

A10 908 -1406 WE 189 1461 A10 2035 -1128 Vee -98 1240 

A11 872 1506 OE 870 1294 An 2035 1171 WE 1272 1171 

A12 -378 1461 CE 903 -1557 A12 -1063 1171 OE 2039 939 

1100 -655 -1557 1100 -1425 -1362 CE 1954 -1401 

* Coordinates are' calculated from die center point * Coordinates are calculated from die center point 

Note: Die size IS subject to change. Contact the Atmel Sales Representative to confirm die size. 
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A4 

Signal 
Name 
Ao 
A1 
A2 
Aa 
Ai 
As 
A6 
A7 
As 
As 
A10 
A11 
A12 
1/00 

AT28HC64B Die Map 
Die Size: 178 X 120 mils 

Connect Substrate to Ground 

M A7 A12 WE M A11 

AT28HC64B 

Die Pad Coordinates * 

X V Signal X 
(~) (~) Name (~) 

-1721 -1401 1/01 -1126 

-1966 -1401 1/02 -796 

-2142 -1131 1/03 406 

-2142 939 1/04 735 

-2125 1171 1/05 1035 

-1884 1171 1/06 1365 

-1440 1171 1/07 1664 

-1237 1171 GND 57 

1657 1171 GND -446 

1832 1171 Vee -443 

2035 -1128 Vee -98 

2035 1171 WE 1272 

-1063 1171 OE 2039 

-1425 -1362 CE 1954 

AlO 

V 
(~) 

-1362 

-1362 

-1362 

-1362 

-1362 

-1362 

-1362 

-1353 

-1353 

1240 

1240 

1171 

939 

-1401 

* Coordinates are calculated from die center point 

A4 

A3 

A2 

AI 

Signal 
Name 

Ao 
A1 
A2 
Aa 
Ai 
As 
A6 
A7 
As 
As 
A10 
A11 
A12 
1/00 

Die Products 

AT28LV64 Die Map 
Die Size: 100 X 168 mils 

Connect Substrate to Ground 

AT28LV64 

AO 110, GND 110", IIOe 

Die Pad Coordinates * 

X V Signal 
(~) (~) Name 
-921 -1867 1/01 

-1078 -1867 1/02 

-1113 -1710 1/03 
-1080 1702 1/04 

-1075 1870 1/05 

-882 1870 1/06 
-721 1870 1/07 
-528 1870 RDY/BSY 

446 1870 GND 

607 1870 Vee 
1097 -1720 WE 

1070 1924 OE 

-367 1870 CE 

-693 -1826 

Al. 

X V 
(~) (~) 

-507 -1826 

-326 -1826 

124 -1826 

315 -1826 

506 -1826 

688 -1826 

869 -1826 

-77 1924 

-100 -1910 

89 1895 

253 1870 

1060 1679 

1090 -1872 

* Coordinates are calculated from die center point 

Note: Die size is subject to change. Contact the Atmel Sales Representative to confirm die size. 
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AI 

1\3 

Signal 
Name 
Ao 
A1 
A2 
A3 
A4 
As 
Aa 
A7 
As 
A9 
A10 
A11 
A12 
1/00 

AT28LV648 Die Map 
Die Size: 178 X 120 mils 

Connect Substrate to Ground 

AT28LV64B 

Die Pad Coordinates * 

X Y Signal X 
Oi} (f.1) Name (Ii) 

-1721 -1401 1/01 -1126 

-1966 -1401 1102 -796 

-2142 -1131 1103 406 

-2142 939 1/04 735 

-2125 1171 1105 1035 

-1884 1171 I/0a 1365 

-1440 1171 1/07 1664 

-1237 1171 GND 57 

1657 1171 GND -446 

1832 1171 Vee -443 

2035 -1128 Vee -98 

2035 1171 WE 1272 

-1063 1171 OE 2039 

-1425 -1362 CE 1954 

Al. 

Y 
(Ii) 

-1362 

-1362 

-1362 

-1362 

-1362 

-1362 

-1362 

-1353 

-1353 

1240 

1240 

1171 

939 

-1401 

* Coordinates are calculated from die center point 

M 

A, 

Signal 
Name 
Ao 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
As 
A9 
A10 
A11 
A12 
A13 
A14 

AT28C256 Die Map 
Die Size: 178 X 242 mils 

Connect Substrate to Ground 

AT28C256 

An 

A,a 
-+--CE 

vo, va. GND 110, 110, 

Die Pad Coordinates * 

X Y Signal X Y 
(Ii) (I:I:) Name (Ii) (Ii) 

-1792 -2951 1/00 -1416 -2911 

-2037 -2951 1/01 -1117 -2911 

-2126 -2711 1/02 -787 -2911 

-2126 2490 1/03 415 -2911 

-2108 2722 1/04 745 -2911 

-1868 2722 1/05 1044 -2911 

-1432 2722 I/0a 1374 -2911 

-1228 2722 1/07 1673 -2911 

1658 2722 GND -438 -2902 

1832 2722 GND 66 -2902 

2035 -2677 Vee -435 2790 

2035 2722 Vee -89 2790 

-1054 2722 WE 1280 2722 

1454 2722 OE 2039 2490 

-851 2722 CE 2035 -2951 

* Coordinates are calculated from die center point 

Note: Die size is subject to change. Contact the Atmel Sales Representative to confirm die size. 
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Die Products 

AT28HC256 Die Map AT28LV256 Die Map 
Die Size: 178 X 242 mils Die Size: 178 X 242 mils 

Connect Substrate to Ground Connect Substrate to Ground 

>5 A7 A14 vee A13 A9 AS A7 A14 vee A13 A9 

i T T i i 
A6 A12 Vi WE AS 

I I I I 
AA- -- ,I.. . .I... • • __ -Al1 _ A4- f-" j, • . .I... j, • __ -Al1 -

A:a- -- ---OE 1>:3 OE 

AT28HC256 AT28LV256 

- AlmE' 
A2-=: TU T,._ • U11 T --

-Al0 A2-
f-", T i ." T T T --

I--Al0 

Al- eE Al CE 

L 11j Jo 1,11,J1, 1 1 Jo 1 1 J, 
1 3 . 

1/00 1/02 GND 1104 I/O, 1/00 1102 GND I/O" 1108 

Die Pad Coordinates * Die Pad Coordinates * 

Signal X V Signal X V Signal X V Signal X V 
Name (11) (11) Name (11) (11) Name (11) (11) Name (11) (11) 

Ao -1792 -2951 1/00 -1416 -2911 Ao -1792 -2951 1/00 -1416 -2911 

A1 -2037 -2951 1/01 -1117 -2911 A1 -2037 -2951 1/01 -1117 -2911 

A2 -2126 -2711 1/02 -787 -2911 A2 -2126 -2711 1/02 -787 -2911 

A3 -2126 2490 1/03 415 -2911 A3 -2126 2490 1/03 415 -2911 

AI -2108 2722 1/04 745 -2911 A4 -2108 2722 1/04 745 -2911 

As -1868 2722 1/05 1044 -2911 As -1868 2722 1/05 1044 -2911 

A6 -1432 2722 1/06 1374 -2911 A6 -1432 2722 1/06 1374 -2911 

A7 -1228 2722 1/07 1673 -2911 A7 -1228 2722 1/07 1673 -2911 

As 1658 2722 GND -438 -2902 As 1658 2722 GND -438 -2902 II 
A9 1832 2722 GND 66 -2902 Ag 1832 2722 GND 66 -2902 

A10 2035 -2677 Vee -435 2790 A10 2035 -2677 Vee -435 2790 

A11 2035 2722 Vee -89 2790 A11 2035 2722 Vee -89 2790 

A12 -1054 2722 WE 1280 2722 A12 -1054 2722 WE 1280 2722 

A13 1454 2722 OE 2039 2490 A13 1454 2722 OE 2039 2490 

A14 -851 2722 CE 2035 -2951 A14 -851 2722 CE 2035 -2951 

* Coordinates are calculated from die center point * Coordinates are calculated from die center point 

Note: Ole size IS subject to change. Contact the Atmel Sales Representative to confirm die size. 
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AT28C010 Die Map 
Die Size: 245 X 361 mils 

Connect Substrate to Ground 

ir AiYl'TT -TITi 
NJ-1--. • ...... •••• 0--,.. 
M-I-- 0- -A11 

AT28C010 

A3-::.~ 0- -OE 
AI-

" " "" n n H 0-

;-"10 

J,.l 
"" 1,1, J.1t 1~·1~.J~ 
•• Indicates Double Bonding 

Die Pad Coordinates * 

Signal X V Signal X V 
Name (~) (~) Name (~) (~) 

Ao -2647 -4318 1100 -609 -4399 

Al -2875 -4318 1101 -274 -4399 

A2 -2960 -4053 1102 62 -4399 

Aa -2960 -3825 1I0a 950 -4399 

A4 -2973 3847 1104 1288 -4399 

As -2973 4112 1105 1623 -4399 

As -2673 4280 1106 1961 -4399 

A7 -2433 4280 1107 2296 -4399 

As 2611 4274 GND 311 -4399 

A9 2857 4067 GND 530 -4405 

AlO 2783 -4200 GND 688 -4405 

All 2857 3839 Vee 286 4310 

A12 -454 4274 Vee 575 4286 

A13 2384 4274 WE 1928 4274 

A14 2156 4274 OE 2783 -3973 

A1S -226 4274 CE 2716 -4444 

A16 2 4274 

* Coordinates are calculated from die center point 

Note: Die size is subject to change. Contact the Atmel Sales Representative to confirm die size. 
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Table of Contents 

Each Atmel data sheet includes an Ordering Information Section which specifies the packa~e 
types available. This section provides size specifications and outlines for all package types.(t 

Package 

32B 

28D6 

32D6 

32DW6 

42DW6 

28F 

32F 

20J 

32J 

44J 

32L 

44L 

8P3 

24P6 

28P6 

32P6 

40P6 

42P6 

28R 

32R 

44R 

Description See Page 

32 Lead, 0.600" Wide, 
Ceramic Side Braze Duallnline (Side Braze) ........................................... 9-5 

28 Lead, 0.600" Wide, Non-Windowed, 
Ceramic Duallnline Package (Cerdip) ...................................................... 9-5 

32 Lead, 0.600" Wide, Non-Windowed, 
Ceramic Duallnline Package (Cerdip) ...................................................... 9-5 

32 Lead, 0.600" Wide, Windowed, 
Ceramic Duallnline Package (Cerdip) ...................................................... 9-5 

42 Lead, 0.600" Wide, Windowed, 
Ceramic Duallnline Package (Cerdip) ...................................................... 9-6 

28 Lead, Non-Windowed, 
Ceramic Button-Brazed Flat Package (Flatpack) ...................................... 9-6 

32 Lead, Non-Windowed, 
Ceramic Button-Brazed Flat Package (Flatpack) ...................................... 9-6 

20 Lead, Plastic J-Leaded Chip Carrier (PLCC) ....................................... 9-6 

32 Lead, Plastic J-Leaded Chip Carrier (PLCC) ....................................... 9-7 

44 Lead, Plastic J-Leaded Chip Carrier (PLCC) ....................................... 9-7 

32 Pad, Non-Windowed, 
Ceramic Leadless Chip Carrier (LCC) ...................................................... 9-7 

44 Pad, Non-Windowed, 
Ceramic Leadless Chip Carrier (LCG) ...................................................... 9-7 

8 Lead, 0.300" Wide, Plastic Duallnline Package (PDIP) ........................ 9-7 

24 Lead, 0.600" Wide, Plastic Duallnline Package (PDIP) ...................... 9-7 

28 Lead, 0.600" Wide, Plastic Duallnline Package (PDIP) ...................... 9-7 

32 Lead, 0.600" Wide, Plastic Duallnline Package (PDIP) ...................... 9-7 

40 Lead, 0.600" Wide, Plastic Duallnline Package (PDIP) ...................... 9-8 

40 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP) ...................... 9-8 

28 Lead, 0.330" Wide, Plastic Gull Wing Small Outline (SOIC) ................ 9-8 

32 Lead, 0.440" Wide, Plastic Gull Wing Small Outline (SOIC) ................ 9-8 

44 Lead, 0.440" Wide, Plastic Gull Wing Small Outline (SOIC) .............. 9-tO 

(continued) 
Note: t' Dimensions shown do not include lead plating or mold flash. 

Packages 

Standard 
Package 
Outlines 

• 
0555A 
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Table of Contents (continued) 

Package 

14S 

20S 

24S 

28S 

8S1 

8S2 

28T 

32T 

40T 

48T 

28U 

30U 

40V 

9-4 

Description See Page 

14 Lead, 0.150" Wide, Plastic Gull Wing Small Outline (SOIC) ............. 9-1 0 

20 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC) ............. 9-10 

24 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOl C) ............. 9-10 

28 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOl C) ............. 9-11 

8 Lead, 0.150" Wide, 
Plastic Gull Wing Small Outline (JEDEC SOIC) ..................................... 9-11 

8 Lead, 0.200" Wide, 
Plastic Gull Wing Small Outline (EIAJ SOIC) .......................................... 9-11 

28 Lead,Plastic Thin Small Outline Package (TSOP) ............................. 9-11 

32 Lead,Plastic Thin Small Outline Package (TSOP) ............................. 9-12 

40 Lead,Plastic Thin Small Outline Package (TSOP) ............................. 9-12 

48 Lead,Plastic Thin Small Outline Package (TSOP) ............................. 9-12 

28 Pin, Ceramic Pin Grid Array (PGA) .................................................... 9-12 

30 Pin, Ceramic Pin Grid Array (PGA) .................................................... 9-13 

40 Lead, Plastic Thin Small Outline Package (TSOP) ............................ 9-13 

Packages 



328, 32 Lead, 0.600" Wide, Ceramic Side Braze 
Duallnline (Side Braze) 
Dimensions in Inches and (Millimeters) 
MIL-STD-1835 0-16 CONFIG C 

1.620(41.15) 

bd[JCh1~ 
PINtl / 

IDENTIFY 

1r .005(.127) MIN 
.060(1.52) .160(4.06) 

.040(1.02) --l.W1mmmmw± .130(3.30) 

T1 ~ .175(4.45) 
.090(2.29) MAX....j Ij -h --1 .125(3.18) 

r'''''''' ."",- .... ,. .090(2.29) .016(.406) .040(1.02) 

1.500(38.10) REF 

.012(.305) 1 i 

.008(.203) I--I-~ __ --jl :~e::l:~:~l AT STANDOFF 

3206, 32 Lead, 0.600" Wide, Non-Windowed, 
Ceramic Duallnline Package (Cerdip) 
Dimensions in Inches and (Millimeters) 
MIL-STO-1835 0-16 CON FIG A 

1.68(42.7) ------;;;:rl L 1.64(41.7) __ __T 1 

DOl] --.:r15.5) 
.570(14.5) 

-.--l 
I-- .098(2.49) I-- 1.500(38.10) REF -==I MAX 

.225(5.72) ---i I-- .005(.127) 

,,,,,,;i'-~ ~ ~..i ." 
PLANE :t:::Jnr ~ ~ 'U n .060(1.52) 

.200(5.08) .015(.381) 

.125(3.1~ l .065(1.65) JL .023(.584) 

.110(2.79) .045(1.14) .014(.356) 

.090(229) 
620(157) t 59O(15.O)j 

015(.381) A:=1~! REF 
.006(203) -

1 • • 1.700(17.8) MAX 

Packages 

2806, 28 Lead, 0.600" Wide, Non-Windowed, 
Ceramic Dual Inline Package (Cerdip) 
Dimensions in Inches and (Millimeters) 
MIL-STO-1835 0-10 CONFIG A 

I--- 1.49(37.9) ---------,;;Nj 
1__ __ __ 1.44(36.6) __ __T 1 

DOD --.:r15.5) 
.510(13.0) 

-.--l I-- .098(2.49) I-- 1.300(33.02) REF -==I MAX 
.225(5.72) ---i .005(.127) 

MAX II MIN 

~~~I~G tW mm~ ~ Wi .060(1.52) 
.200(5.0~) l JL .015(.381) 
.125(3.18) 1 .023(.584) 

.065( .65) .014(.356) 
.110(2.79) .045(1.14) 

.090(2.29) .620(15.7) 

t·590(15.0)j 

.015(.381) _ ~ = :.~ ! REF 

.008(.203) jj.:. ~~ 
1 • -1·700(17.8) MAX 

320W6, 32 Lead, 0.600" Wide, Windowed, 
Ceramic Dual Inline Package (Cerdip) 
Dimensions in Inches and (Millimeters) 
MIL-STO-1835 0-16 CON FIG A 

I--- 1.69(42.9) -PiN! 
1 __ __ __ 1.64(41.7) __ __ pr 1 

O[§]U~15'5) 
.570(14.5) 

-.--l I-- .098(2.49) I-- 1.500(38.10) REF -==I MAX 
.225(5.72) .005(.127) 

MAX II MIN 

s~~~ fW www~ ~ I Wi .060(1.52) 

.200(5.0~l I 1 JL .015(.381) 

.125(3.18~ I-- .065(1.65) .023(.584) 

.110(2.79) .045(1.14) .014{.356) 

.090(2.29) .620(15.7) t .590(15.0):1 
~ -:rs-==hI .Q. REF 

.015(.381) -ff~ j~.3 

.008(.203) 
1 • • 1 .700(17.8) MAX 

II 
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42DW6, 42 Lead, 0.600" Wide, Windowed, 
Ceramic Duallnline Package (Cerdip) 
Dimensions in Inches and (Millimeters) 

I--- 2.16(54.8) MAX -PiNI 

OI __ @]u_"i1 '1 ~15.5) 
.570(14.5) 

~ 
I --l f-- .098(2.49) 

I-- 2.000(50.80) REF ---i MAX 
.225(5.72) .005(.127) 

MAX II MIN 

SEATING rm ~ EnTIl..i 
PLANE t::Jnf ~ ~ . u n .060{1.52) 

.200(5.08) .015(.381) .125(3.18~ I 1 JL .023(.584) i'-i I-- .065(1.65) ---
.110(2.79) .045(1.14) .014(.356) 

.090(2.29) 

.590(15.0) t ·620(15.7)j 

~ 3E ~ ~REF 
.015(.381) _ d ..: 
.008(.203) 

I. • 1 .700(17.8) MAX 

32F, 32 Lead, Non-Windowed, 
Ceramic Bottom-Brazed Flat Package (Flatpack) 
Dimensions in Inches and (Millimeters) 
MIL-STD-183S F-18 CONFIG B 

JEDEC OUTLINE MO-llS 

PIN.lID I-- .370(9.40) 

---;:::==!t:::----L_..J1 ,.270(6.86) • _I 

.006(.152) 
f:004(.1Oi) 

iA08(10.4) ~~ t 
. 355(9.02) , rI 

,072(1.82) 
.030(0.76) 

~ .019(.462) 
.015(.381) 

-L 
~ .050(1.27) SSC 

[ .045(1.14) MAX 

=r 

.120(3.05) 

.098(2.49) 
I , , 

,045(1.14) 
,026(.660) 

Packages 

28F, 28 Lead, Non-Windowed, 
Ceramic Bottom-Brazed Flat Package (Flatpack) 
Dimensions in Inches and (Millimeters) 
MIL-STD-183S F-12 CONFIG B 

PIN #110-

.728(18.5) 

.712(18.1) 

.416(10.6) I I 

.384(9.75) ---j r-
.006(.152) .119(3.02) 
.004(.102) ___ ............ [_ .087(2.21) 

h77(1.96) tl =~'I t 
.043(1.09) 

.045(1.14) 
.286(7.26) .026(.660) 
.274(6.96) 

20J, 20 Lead, Plastic J-Leaded Chip Carrier (PLCC) 
Dimensions in Inches and (Millimeters) 
JEDEC STANDARD MS-018 AA 

.045(1.14) X 45' PIN NO.1 .045(1.14) X 30'-45' .012(.305) 

LF9IDENTIFY YJ .008(.203) 

Q IT :=t' j .356(9.0) .330(8.38) so 
,032(.813)1' .350(8,9)SO Jl(:~r37) 
.026(.660) iL~~395(10'0)SO~'013('330) r .385(9.80) 

.050(1.27) TY I .043(1.09) 
1-------1 .200(5.01) REF so U'020('508) 

~, :;:~~::~ 
.180(4.57) 
.165(4.19) 

~~..l.022(.559) X 45' MAX (ax) .. 



32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC) 
Dimensions in Inches and (Millimeters) 
JEDEC STANDARD MS-016 AE 

.045(1.14) X 45' PIN NO.1 .025(.635) X 3~' - 45' 

L IDENTIFY Lllf-l .012(.305) ----. 'I ='1 .008(.203) [[ IT :::y-I 
="'" ri9M""J ,,,,",a<, 

L .553(14.0) ,530(13:5) 

.026(.660) iLJ r95(15.,) ~.o.2.:Il:.5~ I .585(14.9) .013(.330) 

.050(1.27) ~ j tl·03o(.762) 
1----1.300(7.62) REF .015(3.81) M·430(10.9) .095(2.41) 

.390(9.90) .060(1.52) 
AT CONTACT .140(3.56) 
POINTS .120(3.05) 

~~'..l'022('559) X 45' MAX (3X) t.453(11'5)jiIT 
.447(11.4) 
.495(12.6) 
.485(12.3) 

32L, 32 Pad, Non-Windowed, 
Ceramic Leadless Chip Carrier (LCG) 
Dimensions in Inches and (Millimeters)' 
MIL-STD-1835 C-12 

[::l~~::~] 

.56LrFll 
'Ll1dJ 

.100(2.54) l r .085(2.16) 

I 
PIN1 

.095(2.41) .045(114) 

--I i-
.075(1.91) 
.059(1.49) 

.075(1.91) il INDEX CORNER ~
055(1'40) 

€ ~ 025(.635) r- .015(.381) X45" 

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

L~ ~~ .029(.737) 

.~~-L .021(.533) 

.050(1.27) TYP -I ~' I It: .040(1.02) X 45' (3X) 

L--I I-- .085(2.16) 
.300(7.62) REF .065(1.65) 

'Ceramic lid standard unless specified. 

Packages 

44J, 44 Lead, Plastic J-Leaded Chip Carrier (PLCC) 
Dimensions in Inches and (Millimeters) 
JEDEC STANDARD MS-018 AC 

.045(1.14) X 45' PIN NO.1 .045(1.14) X 3~' - 45' .012(.305) 

LF9DENTIFY Ylf.~ .00B(.203) 

l' ~6.7) II -.i .630(16.0) 
.650(16.5)sa --, .590(15.0) 

.032(.B13) TL~ ~'021('533) 

.026(.660) i. ~ 1~95(17.7)sa .013(.330) U B5(17.4) 

.050(1.27)TJp I u.0.3(1.09) I • • I .500(12.7) REF so 020( 50B) 
120(305) 

~~ 
090(229) 

lBO(457) 
165(419) 

~~..l 022(559) X 45' MAX (3X) -. 

44L, 44 Pad, Non-Windowed, 
Ceramic Leadless Chip Carrier (LCC) 
Dimensions in Inches and (Millimeters)' 
MIL-STD-1835 C-5 

[::g::~l] 

.ssLIr91 
'640L~dJ 

PIN 1 

f-I;~~ 
.500(12i7) BSC ~ .I. ... • • .1. ~ t 
'0s0(1'27)TY~~ 

.500(12.7) REF 

'Ceramic lid standard unless specified. 

.108(2.74) l r .085(2.16) 

I 
--I i-
.080(2.03) 
.059(1.50) 

INDEX CORNER 

:~~;t:l x 45' 

:~~t~:: RADIUS 

.029(.737) 

.021(.533) 

.040(1.02) X 45' (3X) 

.085(2.16) 

.085(1.65) 

• 
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SP3, 8 Lead, 0.300" Wide, 
Plastic Duallnline Package (PDIP) 
Dimensions in Inches and (Millimeters) 
JEDEC STANDARD MS-001 SA 

.380(9.65) 

.360(9.14) 

U 
D=r:~=::~l 

I --I f-- .037(.940) 
.300(7.62) REF f-...-.-I .027(.890) 

s~:::r ~:L4)BSC 
PLANEt=M~ 1 ill l 
.135(3.43) I- II .015(.380) MIN 

.125(3.18) --II- .020(.510) 
.065(1.65) .016(.410) 
.055(1.40) 

1------1 .325(6.26) 
I ,....-=-, I .300(7.62) 

~ &REF 
.012(.305) _#-~\---' 
.008(.203) 

I • • 1 .400(10.2) MAX 

2SP6, 28 Lead, 0.600" Wide, 
Plastic Duallnline Package (PDIP) 
Dimensions in Inches and (Millimeters) 
JEDEC STANDARD MS-011 AS 

~ 1.47(37.3) ~ 

001.
44

(36.6) ~'~ --.:r, •. ., 
.530(13.5) 

.-J. 
I --I f-- .090(2.29) 
I-- 1.300(33.02) REF ---i MAX 

.220(5.59) -11.005(.127) 

MA[WX ~IWi MIN 
SEATING -L 

PLANE ~ ~ .065(1.65) 
.161(4.0~) 1 JL .015(.381) 
.125(3.18) I- .022(.559) 

.065(1.65) .014(.356) 
.110(2.79) .041(1.04) 

.090(2.29) .630(16.0) t .59O(15.ii)j 
.012(.305) fff~J\\! REF 

.008(.203) ~ I~ 
I .690(17.5) I 
r--.610(15.5)~ 

Packages 

24P6, 24 Lead, 0.600" Wide, 
Plastic Dual Inline Package (PDIP) 
Dimensions in Inches and (Millimeters) 
JEDEC STANDARD MS-011 M 

I-- 1.27(32.3) 

1_ _ _ 1.24(31.5) ~ 

00U~4.4) 
.530(13.5) 

.-J. 
I --I f-- .090(2.29) 
I-- 1.100(27.94) REF ---i MAX 

.220(5.59) _I f-- .005(.127) 

SEATING r-1rmi ~I mraJ. MIN 

PLANE LIT ~ ~ 'U n .065(1.65) 
.161(4.0~) 1 JL .015(.381) 
.125(3.18) I- .022(.559) 

.065(1.65) .014(.356) 
.110(2.79) .041(1.04) 
.090(2.29) 

32P6, 32 Lead, 0.600" Wide, 
Plastic Duallnline Package (PDIP) 
Dimensions in Inches and (Millimeters) 

I-- 1.67(42.4) ~ 

10--0 _1.64(41.7) -u -~ 'iJ" --.:r, •.• , 
.530(13.5) 

.-J. 
I --I f-- .090(2.29) 
I-- 1.500(38.10) REF ---i MAX 

.220(5.59) --I f-- .005(.127) 

MAX[W¥MlWWilll MIN 
SEATING -L 

PLANE ~ ~ .065(1.65) 
.161(4.0~) 1 JL .015(.381) 
.125(3.18) I- .022(.559) 

.065(1.65) .014(.356) 
.110(2.79) .041(1.04) 

.090(2.29) .630(16.0) t .5oo(15])j 
.012(.305) -t dJ\! REF 
.008(.203) I-- .690(17.5)-1 

.610(15.5) 



40P6, 40 Lead, 0.600" Wide, 
Plastic Dual Inline Package (PDIP) 
Dimensions in Inches and (Millimeters) 
JEDEC STANDARD MS-011 AC 

I--- 2.07(52.6) ~ 

1_ _ _ 2.04(51.8) _ _ p1' 1 

DOG~4.4) 
.530(13.5) 

~ 
I --I I---- .090(2.29) 
~ 1.900(48.26) REF --I MAX 

.220(5.59) --i I--- .005(.127) 

MAX[W~W=t11 1 MIN 
SEATING ...J.. 

PLANE ~ ~ .065(1.65) 
~4.0~) 1 JL .015(.381) 
.125(3.18) I-- .022(.559) 

.065(1.65) .014(.356) 
.110(2.79) .041(1.04) 

.090(2.29) .630(16.0) 

~ 
.012(.305) -l d\J REF 
.008(.203) 

I .690(17.5)-1 
~ .610(15.5) 

28R, 28 Lead, 0.330" Wide, 
Plastic Gull Wing Small Outline (SOIC) 
Dimensions in Inches and (Millimeters) 

.020{.508) --I ~ 
:014(.356) II 

QOfL O~---'-r ! .350(8.89) .494(12.5) 
.338{8.59) .460(11.7) 

PIN110 0 ~ I 
--I I-- .050(1.27) BSC 

r-~ - __ ,1_--'- .110(2.79) Wt ~ ---'- [.090(2.29) 

.020(.508) ] I 

.002(.051) 

.013(.330) 

L )j ( ) I\,~ .008(.203) 

~ .050(1.27) II-:-T 
8" REF .037(.940) ---j r--

Packages 

42P6, 42 Lead, 0.600" Wide, 
Plastic Dual Inline Package (PDIP) 
Dimensions in Inches and (Millimeters) 

I--- 2.07(52.6) ~ 

1_ _ _ 2.04(51.8) _ _"r 1 

OOG~4'4) 
.530(13.5) 

~ 
I --I I---- .045(1.143) 
~ 2.000(50.80) REF --I .025(0.~~ 

.220{5.59) --i I--- .005(.127) 

SEATIN:T--mTi1 wm @-.l MIN 

PLANE tlU ~ ~ . u n .065(1.65) 
.161{4.09) .015(.381) 

.125(3.1~ ~ .065(1.65) JL :~~!\:;::l 
.110(2.79) .041(1.04) 

.090(2.29) .630(16.0) 

~ 
.012(.305) --Ii d\J REF 
.008(.203) 

I .690(17.5)-1 
~ .el0(15.5) 

32R, 32 Lead, 0.440" Wide, 
Plastic Gull Wing Small Outline (SOl C) 
Dimensions in Inches and (Millimeters) 

.020(.508) --II-­

.014(.356) II 

QD~
----r 

]1.3) '56L'4) 
PIN 1 10 0 :iT 

--I ~ .050(1.27) BSC 

~~~~~~5J-~---c--[,-- :~l~:rsl 
.011(.279) ] I 
.004(.102) 

.013(.318) 
~JJ+= I \\,--.E .009(.231) 

\;REF .043(1.08) II-:-T 
8 .021 (0.53) --j r 

II 
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44R, 44 Lead, 0.525" Wide, 
Plastic Gull Wing Small Outline (SOle) 
Dimensions in Inches and (Millimeters) 

.020(.508) 

.014(.356) l r 
JL1ULJLB. A Hn------.-j 

I) .5301,3.46) .637(16.18) 

PIN11Dh 

1 j'='-'r 
~ Hw ___ --'-_ 

J L .050(1.27) BSC 

~::::l~::~ 
r::::J ~ cu:::u::w :090(2.99) 

.013(0.~ 

.005(1.27) 

• Iii ~ .010(0.25) 
t:='\~---- J .004(0.10) 
H REF .043(1.08) C'1 

.021(0.53) 

20S, 20 Lead, 0.300" Wide, 
Plastic Gull Wing Small Outline (SOle) 
Dimensions in Inches and (Millimeters) 

9-10 

.020(.508) --II-­

.013(.330) II 

QOO------.~.60) .4Jl0.7) 

.291(7.39) .393(9.98) 

PINllD 0 ~ j 
--l f-- .050(1.27) BSC 

r-~---l __ 1----'- .105(2.67) m, 1m ---..L [.092(2.34) 

.012(.305) ] I 

.003(.076) 

.013(.330) 

f- Jf I ) il,--.£ .009(.229) 

.035(0.869) II =r 
~ REF .015(.381) ---J t-

Packages 

14S, 14 Lead, 0.150" Wide, 
Plastic Gull Wing Small Outline (SOIC) 
Dimensions in Inches and (Millimeters) 

.019(.4ll8) --H­

.014(.351) II 

~I 1-1--.l-S8-(4-.01-') '-.244(6.20) 

PIN 110 ~--.l..IS2(3.86) .23O(S.84) 

~ I-- .050(1.27) BSC 

r-~-l 
~~ 

.010(.249) ] 

.004(.102) 

.068(1.73) 
[ .060(1.52) 

t REF .010(.249) 

~~~ .008(.191) 

\.03S(.889) II~ 
.016(.406) --j t--

24S, 24 Lead, 0.300" Wide, 
Plastic Gull Wing Small Outline (SOle) 
Dimensions in Inches and (Millimeters) 

.020(.508) --II-­

.013(.330) II 

QOO-~'60) .410.7) 
.291(7.39) .393(9.98) 

PINIID 0 ~ I 
--I f-- .050(1.27) BSC 

~a~-~---,[c.. :~~~l~:~ 
.012(.305) ] I 
.003(.076) 

.013(.330) +-Jf I ) il,--.£ .009(.229) 

.050(1.27) II-:-T 
~ REF .015(.381) ---J t-



285, 28 Lead, 0.300" Wide, 
Plastic Gull Wing Small Outline (SOIC) 
Dimensions in Inches and (Millimeters) 

.020(.508) --H­
.013(.330) II 

QOU-----'-:I.60) .4Jl0.7) 
.291 (7.39) .393(9.98) 

PIN110 0 ~ I 
---I I--- .050(1.27) BSC 

r-~ ~ __ 1_---"- .105(2.67) m 6m1--.L [.092(2.34) 

.012(.305) ] I 

.003(.078) 

.013(.330) 
~j) ( ) ~~ .009(.229) 

~ REF .050(1.2V II::-T 
8 .015(.381) --j r-

852, 8 Lead, 0.200' Wide, 
Plastic Gull Wing Small Outline (EIAJ SOIC) 
Dimensions in Inches and (Millimeters) 

-II-- .020(.508) 
II .012(.305) 

U 1.213(5.41) 

PIN 1 ID W -----.L 205(5.21f 

--I I-- .050(1.27) BSC 

t 
.330(8.38) 
.300(7.62) 

I 

.212(5.38) 

.203(5.16) H .080(2.03) 
~ ___ L[ .070(1.78) 

.013(.33~ 

.004(.102) 

o 
sREF ~ .010(.254) 
~~---.-I .007(.178) 

\.035(.889) ---II! 
.020(.508) r-

Packages 

851,8 Lead, 0.150" Wide, 
Plastic Gull Wing Small Outline (JEDEC SOIC) 
Dimensions in Inches and (Millimeters) 

-II-- .019(.483) 
II .014(.356) 

AJLijJJ t 
PIN 1 10 W =r ::;~~~::~: :~~~:::~ 

'oulnJ ___ --'--! 
--I I-- .050(1.27) BSC 

.196(4.98) 

~_I 
.010(.254) ] 
.004(.102) 

.068(1.73) 
[ .061(1.55) 

o S REF.-e=l. .010(.254) 
~~---.-I .008(.203) 

\.035(.889) II--r 
.016(.406) --j r-

28T, 28 Lead, Plastic Thin Small Outline Package 
(TSOP) 
Dimensions in Millimeters and (Inches) • 

nnmnnnnlllllliln 1 
INDEX / .... ~T 
MARK~ 

AREA 
11.9(.469) 13.7(.539) 
11.7(.461) 13.1(.516) 

uuu~~uuuu~UU ~ I 
0.55(.0221, ~ ~~.27('011) 

BSC 0.18(.007) 

7.15(.281) 
REF 

1- 8.10(.319)--1 1.25(.049) 
I 7.90(.311) I [ 1.05(0.41) 

0.20(.008-)-J-i',------L, 

0.05(.002) 

J!. REF 0.20(.008) L ~rfl ~~~~~~I",----.-I 0.15(.006) 

, 0.70(.028) ---I P-
0.30(.012) 

'Controlling dimension: millimeters 

• 
9-11 



32T, 32 Lead, Plastic Thin Small Outline Package 
(TSOP) Dimensions in Millimeters and (Inches) * 
JEDEC OUTLINE MO·142 BD 

INDEX 
MARK Tl-

18.5(.728) 20.2(.795) 
18.3(.720) 19.8(.780) 

~J~~ 
0.50(.020)+11-- ~I-+ 0.25(.010) 

Bse 1-7.5~~~5)-I 0.15(.008) 

'Controlling dimension: millimeters 

48T, 48 Lead, Plastic Thin Small Outline Package 
(TSOP) Dimensions in Millimeters and (Inches) * 
JEDEC OUTLINE MO·142 DD 

INDEX 
MARK TT 

18.5(.728) 20.2(.795) 
18.3(.720) 19.8(.780) 

11 REF 0.20(.008) 

L .prk.I~~~~~~~~~3;I(b....I 0.10(.004) 

, 0.70(.028) II! 
0.50(.020) --j t-

'Controlling dimension: millimeters 

9-12 Packages 

40T, 40 Lead, Plastic Thin Small Outline Package 
(TSOP) 
Dimensions in Millimeters and (Inches) * 

INDEX 
MARK 

18.5(.728) 202(.795) 
18.3(.720) 19.8(.780) 

'Controlling dimension: millimeters 

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

.286(7.26) 

.256(6.50) 

.540(13.7) .101(2.57)--r=1 

f,;;;;;;;;.5;;;26",(1;;;3;;;.4",) ~-r .08H2·06)iH.--1.I ::~~~:~\ 
;;;;;;;;t DIA 

.600(15.2) LID :~~:g:1 

.586(14.9) DIA 

PACKAGE 

BODY .123(3.12) 

PIN #1 IDENTIFIER .103(2.62) 
.072(1.83) 
.062(1.57) 

PIN NUMBERING 

2627 1 3 4 
2524 282 5 

~~¥o 
6 7 
8 9 

1916 141011 
1617 151312 



30U, 30 Pin, Ceramic Pin Grid Array (PGA) 
Dimensions in Inches and (Millimeters) 

.286(7.26) 
:256(6.50) 

.101(2.57) f":1 

.081(2.06) l,[~ .055(1.40) 

1 ,~g;::;(1'14) 
.023(.584) 

.637(16.2) LID .017(.432) 

.623(15.8) . OIA 

l PACKAGE 

"===;:==!lJ---1 BODV 1L 1 .123(3.12) 
f PIN #1 IDENTIFIER r-- .103(2.62) 

.072(1.83) 

.062(1.57) 

PIN NUMBERING 

262711 3 4 
2524 282 5 

~~¥o 
296 7 
30 8 9 

1916 141011 
1817 151312 

Packages 

40V, 40 Lead, Plastic Thin Small Outline Package 
(TSOP) Dimensions in Millimeters and (Inches) • 
JEDEC OUTLINE MO-142 CA 

INDEX 
MARK "TI 

12.5(.492) 14.2(.559) 

~~rnrn~~ '~ "1--
0.50(.020) BSC -"-I ~- .-i~---t 0.25(.010) 

I 9.50(.374) REF 0.15(.006) 

1-- 10.10(.398) 
1 9.90(.390) 

Q REF 0.20(.008) 

Sf- LI ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;l')1 ,- 0.10(.004) .bt"--t 
0,7~~0~81 II I 
0.50(.020) -j r-

'Controlling dimension: millimeters 

• 
9-13 
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Thermal Characteristics of Atmel Packages 

The thermal performance of the semi­
conductor package is a very important 
consideration for the board designer. 
The reliability and functional life of the 
device is directly related to its junction 
operating temperature. As the tempera­
ture of the device increases, the stability 
of its junctions decline, as does its reli­
able life. The thermal performance is 
also important to the board design, be­
cause it may limit the board density, or 
dictate the board location of high power­
dissipating devices, or require expen­
sive cooling methods for the system. As 
devices have become more complex 
and boards have become denser, the 
need to account for the thermal charac­
teristics of packages has 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 device generates heat on the top 
surface of the die. This heat is con-

ducted through the package to the sur­
face and then transferred to the sur­
rounding air by convection. Each heat 
transfer step has a corresponding resis­
tance to the heat flow, which is given the 
value 9, the thermal resistance coeffi­
cient. Subscripts are added to the coef­
ficient to specify the two points that the 
heat is transferred between. Commonly 
used coefficients are 9JA Gunction to 
ambient air), 9JC Gunction to package 
case), and 9CA (case to ambient 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 mathe­
matically by the following equation, 

Tj- Ta= Px 9JA 

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

device [ gC] 
Ta = Temperature of the surrounding 

ambient air [ gC] 

(continued) 
AIR 

Packages 

Thermal 
Specifications 
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Thermal Characteristics of Atmel Packages (Continued) 
Two conclusions can be made after examining this anal­
ogy. First, the lower the value of 9JA, the better the heat 
dissipation of the package. Secondly, the value of 9JA is 
directly dependent upon both the conductive (9Jc) and 
convective (9CA) properties of the package. 9JC is a func­
tion of the package material, the adhesion between the 
package materials, and device size. 9CA is a function of 
the package size and configuration, package mounting 

Thermal Resistance Coefficients 

Ceramic DIP 24D3/DW3 

24D6/DW6 

28D6/DW6 

32D6/DW6 

40D6/DW6 

Plastic DIP 24P3 

24P6 

28P6 

32P6 

40P6 

Leadless Chip Carrier 28ULW 
(LCC) 32ULW 

44ULW 

68ULW 

Plastic Leaded 28J 
Chip Carrier 32J 
(PLCC) 

44J 

J-Leaded 28K1KW 
Chip Carrier 32K1KW 
(JLCC) 

44K1KW 

44K1KW 

Cerpack 24C/CW 

Flatpack 28F 

32F 

PGA 28U 

Sidebraze 32S 

TSOP 28T 

32T 

9-16 Packages 

method, and air flow across the package. Lower 9JA val­
ues can be achieved by specifying ceramic packages in­
stead of plastic packages, choosing larger packages, or 
improving air flow across the package. 

The thermal resistance values of Atmel standard pack­
ages are listed on the following page. The figures shown 
are maximum values for 9, typical values are lower de­
pendent upon the device type. 

9JC 
9JA [OCWj 

["CWj Airflow = 0 ftlmin 

9 65 

10-15 45 

10-15 45 

10 45 

7 40 

22 82 

39 82 

36 77 

34 72 

30 68 

12 68 

10 65 

8-10 60 

6-8 50-60 

16 60 

16 60 

14 50 

16 72 

16 72 

16 68 

10-14 47 

15 81 

10 65 

8-10 60 

10 65 

8-10 40-50 

66 141 

45 113 



Available Packing Methods and Quantities 

Atmel provides four different packing 
methods to provide maximum protection 
for our product and to best suit our cus­
tomer's needs: 1) Shipping Tubes, 2) 
Shipping Trays, 3) Unit Packing, and 4) 

1. Shipping Tubes 
• Material: Clear polyvinyl chloride 

Tape and Reel. These first three meth­
ods are our standard pack, but we also 
provide tape and reel upon customer re­
quest. 

• ESD: Topically coated with anti-static solution 

Quantity Per Tube 
PACKAGE LEAD COUNT PKG CODE QTVrrUBE 
Cerdip(300mil) 16 D3/DW3 24 

20 D3/DW3 19 
24 D3/DW3 15 

Cerdip(600mil) 24 D6/DW6 16 
28 D6/DW6 14 
32 D6/DW6 12 
40 D6IDW6 10 
42 DW6 9 

Flatpack 28 F 15 
32 F 15 

LCC 20 ULW 54 
28 ULW 42 
32 ULW 34 
44 ULW 29 

Plastic Dip (300mil) 8 P3 50 
20 P3 19 
24 P3 15 

Plastic Dip (600 mil) 24 P6 16 
28 P6 14 
32 P6 12 
40 P6 10 
42 P6 10 

PLCC 20 J 48 
28 J 38 
32 J 32 
44 J 27 

(continued) 

AlmEl 
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Quantity Per Tube (Continued) 
PACKAGE LEAD COUNT PKG CODE QTYITU8E 
SOIC(150mil) 8 S1 100 

14 S 56 
SOIC(210mil) 8 S2 94 
SOIC(300mil) 20 S 31 

24 S 31 
28 S 27 

SOIC(330mil) 28 R 26 
32 R 22 

SOIC(450mil) 32 R 23 
Sidebraze 32 B 12 

2. Shipping Trays 
• Conforms to JEDEC Thin Matrix Tray outlines 
• 8akeable and Conductive 

Quantity Per Tray 
PACKAGE LEAD COUNT PKGCODE QTYITRAY 

TSOP 28 T 234 

32 T 156 

40 T 120 

40 V 160 

48 T 96 

3. Unit Pack/Boxes 
• In order to maximize protection, each unit is packed in specially designed carriers/boxes. 

Quantity Per Unit Pack/Box 
PACKAGE LEAD COUNT PKGCODE METHOD QTY 
Pin Grid Array 28 U Box 20 

30 U Box 20 

9-18 Packages 



Packages 

4. Tape and Reel 
• Meets or exceeds the requirements of EIA-481-x, Carrier Taping of SMC for Automated Handling 

• Material: Carrier Tape = Black, conductive PVC or polystyrene 
Cover Tape = Clear, anti-static polyester film 
Reel = 13 inch diameter plastic reel; 7 inch diameter plastic reel used for 500 piece quantities 

• Each reel is individually packed into its own box, with a bar code label attached to both the reel and box 

Quantity Per Reel 
PACKAGE LEAD COUNT PKG CODE WIDTH PITCH QTY 

PLCC 28 J 24mm 16mm 750 

32 J 24mm 16mm 750 

44 J 32mm 24mm 500 

SOIC(150mil) 8 81 12mm 8mm Up to 3000 in 500 

14 8 12mm 8mm piece increments 

SOIC(210mil) 8 82 16mm 12 mm Up to 2000 in 500 
piece increments 

SOIC(300mil) 20 S 24mm 12mm 1000 

24 8 24mm 12 mm 1000 

28 8 24mm 12 mm 1000 

SOIC (330 mil) 28 R 24mm 16mm 1000 

T80P 28 T 24mm 12mm 2000 

32 T 32mm 16mm 1500 

40 T 32mm 16mm 1250 

AlmEl 9-19 
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Nonvolatile Memory Product Information 

EPROMs 

Flash Memories 

FPGA Configuration Memories 

Quality and Reliability 

Military 
~>, 

Die Products 

Package Outlines 
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Atmel Product Line Guide 

E2 Logic Family: E2PROM + Gate Array 
Device Name E2PROM Bits Number of Usable Gates Number of I/O Package Type 

AT88SC200 2,048 800 8 
AT88SC210 2,048 1,000 64 
AT88SC230 2,048 3,300 100 
AT88SC2100 2,048 10,000 48 
AT88SC410 4,096 1,300 24 
AT88SC1610 16,384 1,500 8 
AT88SC16350 16,384 35,000 144 

Microcontrollers 
Part Number Memory Size Description 

AT89C51 
AT89LV51 
AT89C52 
AT89LV52 
AT89C1051 
AT89C2051 
AT89S8252 
AT89C55 

4Kx 8 
4Kx8 
8Kx 8 
8Kx8 
1Kx8 
2Kx8 
8Kx8 

20Kx 8 

Flash Memory Cards 

80C31 Microcontroller with 4K bytes Flash 
2.7-Vol!, 80C31 Microcontroller with 4K bytes Flash 
80C32 Microcontroller with 8K bytes Flash 
2.7-Vol!, 80C32 Microcontroller with 8K bytes Flash 
80C31 Microcontroller with 1 K bytes Flash, 20-Pin Package 
80C31 Microcontroller with 2K bytes Flash, 20-Pin Package 
Downloadable Microcontroller with 8K bytes Flash and 2K bytes E2PROM 
80C32 Microcontroller with 20K bytes Flash 

Part Number Organization Vee Description 

AT5FC001 
AT5FC002 
AT5FC004 
AT5FC008 

1M byte 
2M byte 
4M byte 
8M byte 

(Cache Logic™ FPGAs) 
Part Number Registers 

AT6002 1.024 
AT6003 1,600 
AT6005 3,136 
AT6010 6,400 

Low Voltage 

AT6002LV 1.024 
AT6003LV 1,600 
AT6005LV 3,136 
AT6010LV 6,400 

5-Vol! 
5-Vol! 
5-Vol! 
5-Vol! 

Usable Gates 

2K-4K 
3K-6K 

5K-10K 
10K-20K 

2K-4K 
3K-6K 

5K-10K 
10K-20K 

PCMCIA Compatible Flash Memory Card 
PCMCIA Compatible Flash Memory Card 
PCMCIA Compatible Flash Memory Card 
PCMCIA Compatible Flash Memory Card 

Frequency Description 

250 MHz 96 I/O Pins, 5-Vol!, Very Low Power 
250 MHz 120 I/O Pins, 5-Vol!, Very Low Power 
250 MHz 1081/0 Pins, 5-Vol!, Very Low Power 
250 MHz 204 I/O Pins, 5-Vol!, Very Low Power 

250 MHz 96 I/O Pins, 3-Vol!, Very Low Power 
250 MHz 120 I/O Pins, 3-Vol!, Very Low Power 
250 MHz 1081/0 Pins, 3-Vol!, Very Low Power 
250 MHz 204 I/O Pins, 3-Vol!, Very Low Power 

FPGA Design Development Software 

PDIP/SOIC 
POFP/TOFP/PLCC 
POFP/TOFP/PLCC 
POFP/TOFP/PLCC 

PDIP/SOIC 
PDIP/SOIC 
POFP/TOFP 

FPGA design tools are available across a broad range of CAE tool vendors and PC and workstation platfomns. Design methods supported 
include: schematic capture, logic synthesis (VHDL and Verilog), PLD entry (ABEL and CUPL), and automatic component generation of hard 
macros for user-parametrized structured logic (arithmetic elements, counters, registers, encoders, decoders, and other common functions). 
Refer to current Configurable Logic Data Book. 

CAE Tool Support: 

Cadence, Exemplar, Intergraph, Mentor, Synopsys, ViewLogic. 

Platform Support: 

PC, SUN Workstations, HP Workstations. 

0573A 
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Gate ArrayslEmbedded Arrays 
Part Number Gates Description 

ATL50 Series 4K-1120K 0.5-Micron CMOS Gale Array, 2.0-Volt & 3.3-Volt Mixed Voltage Operation, 
16 Versions wtth Various Pin & Gate Counts, Memory, Megacells 

ATLS60 Series 12.5K-150K 0.6-Micron CMOS Gate Array, 3.3-Volt & 5.0-Volt Operation, Staggered Row Bond Pads, 
8 Versions with Various Pin & Gate Counts, Memory, Megacells 

ATL60 Series 4K-1120K 0.6-Micron CMOS Gate Array, 3.3-Volt & 5.0Nolt Operation, 
16 Versions with Various Pin & Gate Counts, Memory, Megacells 

ATL80 Series 2K-600K 0.8-Micron CMOS Gate Array, 3.3Nolt & 5.0Nolt Operation, 
12 Versions with Various Pin & Gate Counts, Memory, Megacells 

ATLV Series 2K-35K 1.0-Micron CMOS Gate Array, 1.0-Volt & 3.3-Volt Operation, 
8 Underlayers with Various Pin & Gate Counts, Memory, Megacells 

Cell-Based ICs 
Part Number Description 

ECDM05 
ECLP07 

ECPD07 
ECPD10 

0.5-Micron CMOS Cell-Based IC Family, 3.3-Volt Operation, Digital, Analog, Memory, Megacells 
0.7-Micron CMOS Cell-Based IC Family, 3.3-Volt Operation, Digital, Analog, Memory, Megacells 
0.7-Micron CMOS Cell-Based IC Family, 5.0Nolt Operation, Digital, Analog, Memory, Megacells 

1.0-Micron CMOS Cell-Based IC Family, 5.0-Volt Operation, Digital, Analog, Memory, Megacells 

Programmable Logic Devices 
Part Number Packages Speeds Description 

Flash-Based 

ATF16V8B 20-Pin 7.5-25 ns 8 FFs, 8 110 Pins, Standard Power 
ATF16V8BQ,BQL 20-Pin 10-25 ns 8 FFs, 8 110 Pins, Quarter Power, Low Power 
ATF16V8C 20-Pin 5-7.5 ns 8 FFs, 8 110 Pins, Standard Power 
ATF16V8CZ 20-Pin 10-15 ns 8 FFs, 8 110 Pins, Zero Power 
ATF20V8B 24-Pin, 28-Pin 7.5-25 ns 8 FFs, 8 I/O Pins, Standard Power 
ATF20V8BQ,BQL 24-Pin, 28-Pin 10-25 ns 8 FFs, 8 I/O Pins, Quarter Power, Low Power 
ATF22Vl0B 24-Pin, 28-Pin 7.5-25 ns 10 FFs, 10 110 Pins, Standard Power 

ATF22Vl0BQ,BQL 24-Pin, 28-Pin 15-25 ns 10 FFs, 10 110 Pins, Quarter Power, Low Power 
ATF22Vl0C 24-Pin, 28-Pin 5-7.5 ns 10 FFs, 10 110 Pins, Standard Power 
ATF22Vl0CZ 24-Pin, 28-Pin 10-15 ns 10 FFs. 10 110 Pins. Zero Power 
ATFI500,L 44-Pin 7.5-25 ns 32 FFs, 32 110 Pins, Standard Power & Low Power 

Low Voltage 

ATF16LV8C 20-Pin 10-15 ns 8 FFs, 8 1/0 Pins, Low Voltage 
ATF16LV8CZ 20-Pin 15-25 ns 8 FFs, 8 1/0 Pins, Low Voltage, Zero Power 
AT22LV10,L 24-Pin, 28-Pin 20-30 ns 10 FFs, 10 110 Pins, Standard & Low Power 
ATLV750B,BL 24-Pin, 28-Pin 10-15ns 20 FFs, 10 110 Pins, Standard & Low Power 

ATF1500LV,L 44-Pin 12-25 ns 32 FFs, 32 110 Pins, Standard & Low Power 

5-Volt, EPROM-Based 

AT22Vl0,L 24-Pin, 28-Pin 15-25 ns 10 FFs, 10110 Pins, Standard & Low Power 

AT22Vl0B 24-Pin, 28-Pin 7.5-10 ns 10 FFs, 10 110 Pins, Standard Power 
ATV750,L 24-Pin, 28-Pin 20-25 ns 20 FFs, 10 110 Pins, Standard & Low Power 

ATV750B,BL 24-Pin, 28-Pin 7.5-25 ns 20 FFs, 10 110 Pins, Standard & Low Power 
ATV2500H,L 40-Pin, 44-Pin 25-35 ns 48 FFs, 24 110 Pins, Standard & Low Power 

ATV2500B,BL 44-Pin 12-20 ns 48 FFs, 24 110 Pins, Standard & Low Power 
ATV2500BQ,BQL 40-Pin, 44-Pin 20-25 ns 48 FFs, 24 110 Pins, Quarter Power, Low Power 
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Atmel Product Line Guide 

Programmable Logic Device Design Software 
Part Number Description 

ATDS1100PC 

ATDS1120PC 

ATDS1130PC 
ATDS1110PC 

ATDS1210PC 
ATDS1320PC 

Atmel - Synario Entry 
Atmel - Synario Verilog Simulation 

Atmel - Synario VHDL Synthesis 

Atmel - ABEL (Windows Version) 

Atmel - ABEL (DOS Version) 
Atmel - ProPLD View Logic System 

Secure Memory ICs 
Part Number Memory Size Description 

AT88SC101 
AT88SC102 
AT88SC103 
AT88SC1601 

RF 10 ASICs 

1024 x 1 

1024 x 1 
1536 x 1 

15,872 x 1 

Up to 16Kx 1 

1 K Serial E2PROM with Security, 1 Memory Zone, 1024 Bits 
1K Serial E2PROM with Security, 2 Memory Zones, 512 Bits Each 
1K Serial E2PROM with Security, 3 Memory Zones, 512 Bits Each 

16K Serial E2PROM with Security, 1 Memory Zone, 15,872 Bits 
Analog, Digital & Memory on Single-Chip ASIC 

II 
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__________ Atmel Sales Offices & Operations 

North American Sales 
Offices 
NORTHWEST 
2325 Orchard Parkway 
San Jose, CA 95131 
TEL (408) 436-4270 
FAX (408) 436-4314 

NORTHEAST 
300 Granite Street, #409 
Braintree, MA 02184 
TEL (617) 849-0220 
FAX (617) 848-0012 

135 Michael Cowpland Dr., #203 
Kanata, Ontario K2M 2E9 
Canada 
TEL (613) 599-5338 
FAX (613) 599-5337 

MID-ATLANTIC 
101 Carnegie Center, #219 
Princeton, NJ 08540 
TEL (609) 520-0606 
FAX (609) 520-9175 

SOUTHEAST 
809 Spring Forest Road, #600 
Raleigh, NC 27609 
TEL (919) 850-9889 
FAX (919) 850-9894 

NORTH CENTRAL & 
EAST CENTRAL 
1721 Moon Lake Blvd., #430 
Hoffman Estates, IL 60194 
TEL (847) 310-1200 
FAX (847) 310-1650 

SOUTH CENTRAL 
11782 Jollyville Rd. 
Austin, TX 78759 
TEL(512) 219-4050 
FAX (512) 219-4051 

17304 Preston Road, Suite 720 
Dallas, TX 75252 
TEL (214) 733-3366 
FAX (214) 733-3163 

SOUTHWEST 
8101 Kaiser, Suite 140 
Anaheim Hills, CA 92808 
TEL (714) 282-8080 
FAX (714) 282-0500 

International Sales Offices 
AUSTRIA 
Atmel GmbH 
Niederlassung Oesterreich 
Untere Rentmeistergasse 12 
3170 Hainfeld 
Austria 
TEL (43) 2764-3555 
FAX (43) 2764-3538 

DENMARK 
Naverland 2 
2600 Glostrup 
Denmark 
TEL (45) 4343-0801 
FAX (45) 4343-0861 

FINLAND 
AtmelOY 
Sinikalliontie 5 
02630 Espoo 
Finland 
TEL (358) 0-5023026 
FAX (358) 0-5023126 

FRANCE 
Atmel Southern Europe 
55 Avenue Diderot 
94100 SI. Maur Des Fosses 
Paris, France 
TEL (33) 1-48855522 
FAX (33) 1-48855596 

GERMANY 
Atmel GmbH 
Ginnheimer Strasse 45 
D-60487 Frankfurt 90 
Germany 
TEL (49) 69-7075910 
FAX (49) 69-7075912 

Atmel GmbH 
Niederlassung Sud 
Litzdorfer Strasse 11 
D-83064 Raubling 
Germany 
TEL (49) 8034-9127 
FAX (49) 8034-9330 

HONG KONG 
Atmel Asia, Ltd. 
Room 1219 
Chinachem Golden Plaza 
77 Mody Road, Tsimshatsui East 
Kowloon 
Hong Kong 
TEL (852) 27219778 
FAX (852) 27221369 

ITALY 
Ufficio di Milano 
Centro Direzionale Colleoni 
Palazzo Andromeda 3 
20041 Agrate Brianza 
Italy 
TEL (39) 39 605 69 55 
FAX (39) 396056969 

JAPAN 
Atmel Japan K.K. 
Thomas Bldg., 16-1 
Nihonbashi Hakosaki-Cho 
Chuo-Ku, Tokyo 103 
Japan 
TEL (81) 3-5641-0211 
FAX (81) 3-5641-0217 

KOREA 
Atmel Korea, Ltd. 
6F, Norsan Bldg., 106-8 
Guro 5-Dong, Guro-Ku 
Seoul, Korea (152-055) 
TEL (82) 2-8396341 
FAX (82) 2-8396343 

SINGAPORE 
Atmel Singapore PTE., Ltd. 
6001 Beach Road 
Golden Mile Tower #21-01 
Singapore 0719 
TEL (65) 2999-212 
FAX (65) 2910-955 

SWEDEN 
Atmel Sweden 
P.O. Box 142 
S-19422 Upplands Vas by 
Sweden 
TEL (46) 8-590-74910 
FAX (46) 8-590-74940 

TAIWAN 
Atmel Taiwan Ltd. 
FL 15-4, No. 83, Sec. 1 
Nan-Kan Road 
Lu Chu Hsiang, Taoyuan Hsien 
Taiwan, R.O.C. 
TEL (886) 3-3229133 
FAX (886) 3-3229131 

UNITED KINGDOM 
Atmel U.K., Ltd. 
Coliseum Business Centre 
Riverside Way 
Camberley, Surrey GU153YL 
England 
TEL (44) 1276-686677 
FAX (44) 1276-686697 04110 
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Atmel Operations 
ATMEl COLORADO SPRINGS 
1150 E. Cheyenne Mtn. Blvd. 
Colorado Springs, CO 80906 
TEL (719) 576-3300 
FAX (719) 540-1759 

ATMEl ROUSSET 
Zone Industrielle 
13106 Rousset Cedex, France 
TEL (33) 42 53 60 00 
FAX (33) 42 53 60 01 

Atmel Development Centers 
ATMEl CHESAPEAKE 
6740 Alenader Bell Dr., #100 
Columbia, MD 21046 
TEL (410) 312-4400 
FAX (410) 312-4424 

ATMEl NORWAY 
Vestre Rosten 78 
7075 Tiller 
Norway 
TEL (47) 72 88 87 20 
FAX (47) 72 88 8718 
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Alabama 
ALL AMERICAN 
SEMICONDUCTOR 
4950 Corporate Dr., Suite 1150 
Huntsville, AL 35805 
TEL (205) 837-1555 
FAX (205) 837-7733 

ARROW/SCHWEBER 
ELECTRONICS 
1015 Henderson Road 
Hunstville, AL 35816 
TEL (205) 837-6955 
FAX (205) 721-1581 

INSIGHT ELECTRONICS, INC. 
48~5 University Square, 
SUite 19 
Huntsville, AL 35816 
TEL (205) 830-1222 
FAX (205) 830-1225 

MARSHALL INDUSTRIES 
3313 Memorial Parkway South 
Huntsville, AL 35801 
TEL (205) 881-9235 
FAX (205) 881-1490 

MILGRAY/HUNTSVILLE 
5021 Bradford Drive 
Suite 202 
Huntsville, AL 35805 
TEL (205) 722-9709 
FAX (205) 722-0161 

PIONEER TECHNOLOGIES 
48~5 University Square, 
SUite 5 
Huntsville, AL 35816 
TEL (205) 837-9300 
FAX (205) 837-9358 

Arizona 
ARROW/SCHWEBER 
ELECTRONICS 
2415 West Erie Drive 
Tempe, AZ 85282 
TEL (602) 431-0030 
FAX (602) 431-9555 

INSIGHT ELECTRONICS, INC. 
1515 West University 
Suite 103 ' 
Tempe, AZ 85281 
TEL (602) 829-1800 
FAX (602) 967-2658 

North American Distributors 

MARSHALL INDUSTRIES 
9831 S. 51 st Street 
Suite C107-109 ' 
Phoenix, AZ 85044 
TEL (602) 496-0290 
FAX (602) 893-9029 

PIONEER STANDARD 
ELECTRONICS 
1438 West Broadway 
SuiteB-140 ' 
Tempe, AZ 85282 
TEL (602) 350-9335 
FAX (602) 350-9376 

California 
ALL AMERICAN 
SEMICONDUCTOR 
230 Devcon Drive 
San Jose, CA 95112 
TEL (408) 441-1300 
FAX (408) 437-8970 

26010 Mureau Road, Suite 120 
Calabasas, CA 91302 
TEL (818) 878-0555 
FAX (818) 878-0533 

10805 Holder Street, Suite 100 
Cypress, CA 90630 
TEL (714) 229-8600 
FAX (714) 229-8603 

6390 Greenwich Drive 
Suite 170 ' 
San Diego, CA 92122 
TEL (619) 658-0200 
FAX (619) 658-0201 

111 S. Court Street Suite 104 
Visalia, CA 93291 ' 
TEL (209) 734-8861 
FAX (209) 734-8865 

ARROW/SCHWEBER 
ELECTRONICS 
6 Cromwell St., Suite 100 
Irvine, CA 92718 
TEL (714) 587-0404 
FAX (714) 454-4206 

Malibu Canyon Business Park 
26677 West Agoura Road 
Calabasas, CA 91302 
TEL (818) 880-9686 
FAX (818) 880-4687 

9511 Ridgehaven Court 
San Diego, CA 92123 
TEL (619) 565-4800 
FAX (619) 279-0862 

1180 Murphy Avenue 
San Jose, CA 95131 
TEL (408) 441-9700 
FAX (408) 453-4810 

INSIGHT ELECTRONICS, INC. 
4333 Park Terrace Dr 
Suite 101 ., 
Westlake Village, CA 91361 
TEL (818) 707-2101 
FAX (818) 707-0321 

2 Venture Plaza, Suite 340 
Irvine, CA 92718 
TEL (714) 727-3291 
FAX (714) 727-1804 

9980 Huennekens Street 
San Diego, CA 92121 
TEL (619) 677-3100 
FAX (619) 677-3131 

1295 Oakmead Parkway 
Sunnyvale, CA 94086 
TEL (408) 720-9222 
FAX (408) 720-8390 

JAN DEVICES 
6925 Canby Avenue 
Building 109 ' 
Reseda, CA 91335 
TEL (818) 757-2000 
FAX (818) 708-7436 

MARSHALL INDUSTRIES 
9320 Telstar Avenue 
EI Monte, CA 91731 
TEL (818) 307-6000 
FAX (818) 307·6173 

2941 Sunrise Blvd., Suite 130 
Rancho Cordova, CA 95742 
TEL (916) 635-9700 
FAX (916) 635-6044 

336 Los Coches Street 
Milpitas, CA 95035 
TEL (408) 942-4600 
FAX (408) 262-1224 

One Morgan 
Irvine, CA 92718 
TEL (714) 859-5050 I 
FAX (714) 581-5255 

04120 
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26537 Agoura Road ZEUS ELECTRONICS ARROW/SCHWEBER 
Calabasas, CA 91302 6 Cromwell St., Suite 100 ELECTRONICS 
TEL (818) 878-7000 Irvine, CA 92718 860 N. Main Street Extension FAX (818) 880-6846 TEL (714) 581-4622 Wallingford, CT 06492 

(800) 52-HI-REL TEL (203) 265-7741 5961 Kearny Villa FAX (714) 454-4355 FAX (203) 265-7988 San Diego, CA 92123 
6276 San Ignacio Avenue, MARSHALL INDUSTRIES 

TEL (619) 627-4184 
FAX (619) 627-4163 Suite E 20 Sterling Drive 
MILGRAY ELECTRONICS, INC. 

San Jose, CA 95119 Barnes Industrial Park North TEL (408) 629-4789 P.O. Box 200 2880 Zanker Road, Suite 102 (800) 52-HI-REL Wallingford, CT 06492-0200 San Jose, CA 95134 FAX (408) 629-4792 TEL (203) 265-3822 TEL (408) 456-0900 
Colorado FAX (203) 284-9285 FAX (408) 456-0300 
ARROW/SCHWEBER MILGRAY/CONNECTICUT 275 E. Hillcrest Dr., Suite 145 ELECTRONICS 

326 West Main Street Thousand Oaks, CA 91360 101 Inverness Dr. East, Milford, CT 06460 TEL (805) 371-9399 Suite 120 TEL (203) 878-5538 FAX (805) 371-9317 Englewood, CO 80112 FAX (203) 878-6970 
MILGRAY/ORANGE COUNTY 

TEL (303) 799-0258 
FAX (303) 799-0730 PIONEER STANDARD 25 Mauchly, Suite 329 
INSIGHT ELECTRONICS, INC. ELECTRONICS Irvine, CA 92718 

Two Trap Falls TEL (714) 753-1282 2 Inverness Drive South, Shelton, CT 06484 FAX (714) 753-1682 Suite 102 TEL (203) 929-5600 
6835 Flanders Drive, Suite 300 

Englewood, CO 80112 FAX (203) 929-979 TEL (303) 649-1800 
Florida San Diego, CA 92121 FAX (303) 649-1818 

TEL (619) 457-7545 

MARSHALL INDUSTRIES ALL AMERICAN FAX (619) 457-9750 
SEMICONDUCTOR 

PIONEER STANDARD 12351 North Grant 16115 N.W. 52nd Avenue Thornton, CO 80241 
Miami, FL 33014 ELECTRONICS TEL (303) 451-8383 TEL (305) 621-8282 5126 Clareton Drive, Suite 160 FAX (303) 457-2899 FAX (305) 620-7831 Agoura Hills, CA 91301 

MILGRAY/COLORADO TEL (818) 865-5800 
14450 46th Street FAX (818) 865-5814 

5650 D T C Parkway, Shelter 116 
9449 Balboa Avenue, Suite 114 Suite 202 Clearwater, FL 34622 

Englewood, CO 80111 TEL (813) 532-9800 San Diego, CA 92123 
TEL (303) 721-7702 FAX (813) 538-5567 TEL (619) 560-1318 
FAX (303) 721-7803 FAX (619) 514-7799 

1400 East Newport Center 
217 Technology Drive, PIONEER TECHNOLOGIES Drive, 

Suite 205 Suite 110 GROUP 
Deerfield Beach, FL 33442 Irvine, CA 92718 5600 Green Wood Plaza Blvd., TEL (305) 429-2800 TEL (714) 753-5090 Suite 200 FAX (305) 429-0391 FAX (714) 753-5074 Englewood, CO 80111 

PIONEER TECHNOLOGIES 
TEL 303-773-8090 ARROW/SCHWEBER FAX 303-773-8194 

ELECTRONICS 333 River Oaks Pkwy 
Connecticut 400 Fairway Dr. San Jose, CA 95134 

TEL (408) 954-9100 ALL AMERICAN Deerfield Beach, FL 33441 
TEL (305) 429-8200 FAX (408) 954-9113 100 Mill Plain Rd., Suite 360 FAX (305) 428-3991 Danbury, CT 06811 

TEL (203) 791-3818 
FAX (516) 434-9394 
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Bldg. 0, Suite 3101, 3102, 3103 
37 Skyline Dr. 
Lake Mary, FL 32746 
TEL (407) 333-9300 
FAX (407) 333-9320 

INSIGHT ELECTRONICS, INC. 
600 North Lake Blvd., 
Suite 250 
Altamonte Springs, FL 32701 
TEL (407) 834-6310 
FAX (407) 834-6461 

6400 Congress Avenue, 
Suite 1600 
Boca Raton, FL 33487 
TEL (407) 997-2540 
FAX (407) 997-2542 

17757 US Hwy. 19 North, 
Suite 520 
Clearwater, FL 34624 
TEL (813) 524-8850 
FAX (813) 532-4252 

MARSHALL INDUSTRIES 
2700 W. Cypress Creek Road, 
Suite 0114 
Ft. Lauderdale, FL 33309 
TEL (305) 977-4880 
FAX (305) 977-4887 

380 S. Northlake Boulevard, 
Suite 1024 
Altamonte Springs, FL 32701 
TEL (407) 767-8585 
FAX (407) 767-8676 

2840 Scherer Drive, Suite 410 
St. Petersburg, FL 33716 
TEL (813) 573-1399 
FAX (813) 573-0069 

MILGRAY/FLORIDA 
755 Rinehart Road, Suite 100 
Lake Mary, FL 32746 
TEL (407) 321-2555 
FAX (407) 322-4225 

PIONEER STANDARD 
ELECTRONICS 
674 S. Military Trail 
Deerfield Beach, FL 33442 
TEL (305) 428-8877 
FAX (305) 481-2950 

North American Distributors 

PIONEER TECHNOLOGIES 
337 S. Northlake Boulevard 
Suite 1000 
Altamonte Springs, FL 32701 
TEL (407) 834-9090 
FAX (407) 834-0865 

ZEUS ELECTRONICS 
37 Skyline Drive 
Bldg. 0, Suite 3101 
Lake Mary, FL 32746 
TEL (407) 333-3055 
(800) 52-HI-REL 
FAX (407) 333-9681 

Georgia 
ALL AMERICAN 
6875 Jimmy Carter Blvd., 
Suite 3100 
Norcross, GA 30071 
TEL (770) 441-7500 
FAX (770) 441-3660 

ARROW/SCHWEBER 
ELECTRONICS 
4250 E. River Green Parkway 
Duluth, GA 30136 
TEL (770) 497-1300 
FAX(770) 476-1493 

INSIGHT ELECTRONICS, INC. 
3005 Breckinridge Blvd., 
Suite 210-A 
Duluth, GA 30136 
TEL (404) 717-8566 
FAX (404) 717-8588 

MARSHALL INDUSTRIES 
5300 Oakbrook Parkway, 
Suite 140 
Norcross, GA 30093 
TEL (404) 923-5750 
FAX (404) 923-2743 

MILGRAY/ATLANTA 
3000 Northwoods Parkway 
Suite 115 
Norcross, GA 30071 
TEL (404) 446-9777 
FAX (404) 446-1186 

PIONEER STANDARD 
ELECTRONICS 
4250C Rivergreen Parkway 
Duluth, GA 30136 
TEL (404) 623-1003 
FAX (404) 623-0665 

AlmEl 

Illinois 
ALL AMERICAN 
SEMICONDUCTOR 
1930 N. Thoreau, Suite 200 
Schaumburg, IL 60173 
TEL (847) 303-1995 
FAX (847) 303-1996 
ARROW/SCHWEBER 
ELECTRONICS 
1140 W. Thorndale Ave. 
itasca,IL 60143 
TEL (708) 250-0500 
FAX (708) 250-0916 

INSIGHT ELECTRONICS, INC. 
1365 Wiley Road 
Suite 142 
Schaumburg, IL 60173 
TEL (847) 885-9700 
FAX (847) 885-9701 

MARSHALL INDUSTRIES 
50 East Commerce Drive, Unit 1 
Schaumburg, IL 60173 
TEL (847) 490-0155 
FAX (847) 490-0569 

MILGRAY/CHICAGO 
Kennedy Corporate Center 1 
1530 E. Dundee Road, Suite 310 
Palatine, IL 60067-8319 
TEL (847) 202-1900 
FAX (847) 202-1985 

PIONEER TECHNOLOGIES 
2171 Executive Drive, 
Suite 200 
Addison, IL 60101 
TEL (708) 495-9680 
FAX (708) 495-9831 

ZEUS ELECTRONICS 
1140 W. Thorndale Avenue 
Itasca, IL 60143 
TEL (708) 595-9730 
(800) 52-HI-REL 
FAX (708) 595-9896 

Indiana 
ARROW/SCHWEBER 
ELECTRONICS 
7108 Lakeview Parkway 
West Drive 
Indianapolis, IN 46268 
TEL (317) 299-2071 
FAX (317) 299-2379 
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MARSHALL INDUSTRIES ARROW/SCHWEBER MARSHALL INDUSTRIES 
6990 Corporate Drive ELECTRONICS 33 Upton Drive 
Indianapolis, IN 46278 9800J Patuxent Woods Drive Wilmington, MA 01887 
TEL (317) 297-0483 Columbia, MD 21046 TEL (508) 658-0810 
FAX (317) 297-2787 TEL (301) 596-7800 FAX (508) 658-7608 

MILGRAYIINDIANA 
FAX (301) 596-7821 

MILGRAY/NEW ENGLAND 
5226 Elmwood Avenue INSIGHT ELECTRONICS, INC. Ballardvale Park 
Indianapolis, IN 46203 6925 Oakland Mills Road, 187 Ballardvale Street 
TEL (317) 781-9997 Suite D Wilmington, MA 01887 
FAX (317) 781-6970 Columbia, MD 21045 TEL (508) 657-5900 

TEL (410) 381-3131 FAX (508) 658-7989 
PIONEER STANDARD FAX (410) 381 3141 
ELECTRONICS PIONEER STANDARD 
9350 N. Priority Way, W. Drive MARSHALL INDUSTRIES ELECTRONICS 
Indianapolis, IN 46240 9130B Guilford Road 44 Hartwell Avenue 
TEL (317) 573-0880 Columbia, MD 21046-1803 Lexington, MA 02173 
FAX (317) 573-0979 TEL (301) 470-2800 TEL (617) 861-9200 

Kansas 
FAX (301) 622-0451 FAX (617) 863-1547 

ARROW/SCHWEBER MILGRAYIWASHINGTON ZEUS ELECTRONICS 
ELECTRONICS 6460 Dobbin Road, Suite D 25 Upton Drive 
9801 Legler Road Columbia, MD 21045 Wilmington, MA 01887 
Lenexa, KS 66219 TEL (410) 730-6119 TEL (508) 658-4776 
TEL (913) 541-9542 FAX (410) 730-8940 (800) 52-HI-REL 
FAX (913) 752-2612 FAX (508) 694-2199 

PIONEER TECHNOLOGIES Michigan INSIGHT ELECTRONICS, INC. 9100 Gaither Road 
8700 Monrovia, Suite 310 Gaithersburg, MD 20877 ARROW/SCHWEBER 
Lenexa, KS 66216 TEL (301) 921-0660 ELECTRONICS 
TEL (913) 492-0408 FAX (301) 921-4255 44720 Helm Street 
FAX (913) 492-0708 Plymouth, MI 48170 

15810 Gaither Road TEL (313) 455-0850 
MARSHALL INDUSTRIES Gaithersburg, MD 20877 FAX (313) 455-6656 
10413 West 84th Terrace TEL (301) 921-3822 
Pine Ridge Business Park FAX (301) 921-3858 INSIGHT ELECTRONICS, INC. 
Lenexa, KS 68214 Massachusetts 802 E. Grand River, Suite 103 
TEL (913) 492-3121 

ALL AMERICAN 
Brighton, MI 48116 

FAX (913) 492-6205 TEL (810) 229-7710 
19A Crosby Drive FAX (810) 229-6435 

MILGRAY/KANSAS CITY Bedford, MA 01730 

6400 Glenwood, Suite 313 TEL (617) 275-8888 MARSHALL INDUSTRIES 
Overland Park, KS 66202 FAX (617) 275-1982 31067 Schoolcraft 
TEL (913) 236-8800 

ARROW/SCHWEBER 
livonia, MI 48150 

FAX (913) 384-6825 TEL (313) 525-5850 
ELECTRONICS FAX (313) 525-5855 

Maryland 25 Upton Drive 
ALL AMERICAN Wilmington, MA 01887 PIONEER STANDARD 
14636 Rothged Drive TEL (508) 658-0900 ELECTRONICS 
Rockville, MD 20850 FAX (508) 694-1754 

4467 Byron Center Avenue TEL (301) 251-1205 
FAX (301) 251-8574 INSIGHT ELECTRONICS, INC. Wyoming, MI 49509 

TEL (616) 534-6074 
55 Cambridge Street, Suite 301 FAX (616) 534-3922 
Burlington, MA 01803 
TEL (617) 270-9400 44190 Plymouth Oaks Drive FAX (617) 270-3279 Plymouth, MI 48270 

TEL (313) 416-2157 
FAX (313) 416-2415 
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Minnesota 
ALL AMERICAN 
SEMICONDUCTOR 
7716 Golden Triangle Drive 
Eden Prairie, MN 55344 
TEL (612) 944-2151 
FAX (612) 944-9803 

ARROW/SCHWEBER 
ELECTRONICS 
10100 Viking Drive, Suite 100 
Eden Prairie, MN 55344 
TEL (612) 941-5280 
FAX (612) 941-9405 

10120 A West 76th Street 
Eden Prairie, MN 55344 
TEL (612) 946-4800 

INSIGHT ELECTRONICS, INC. 
5353 Gamble Drive, 
Suite 330 
St. Louis Park, MN 55416 
TEL (612) 525-9999 
FAX (612) 525-9998 

MARSHALL INDUSTRIES 
14800 28th Avenue, North, 
Suite 175 
Minneapolis, MN 55447 
TEL (612) 559-2211 
FAX (612) 559-8321 

PIONEER STANDARD 
ELECTRONICS 
7625 Golden Triangle 
Eden Prairie, MN 55344 
TEL (612) 944-3355 
FAX (612) 944-3794 

Missouri 
ARROW/SCHWEBER 
ELECTRONICS 
2380 Schuetz Road 
St. Louis, MO 63146 
TEL (314) 567-6888 
FAX (314) 567-1164 

MARSHALL INDUSTRIES 
514 Earthcity Expressway, 
Suite 131 
Earthcity, MO 63045 
TEL (314) 770-1749 
FAX (314) 770-1486 

North American Distributors 

PIONEER STANDARD 
ELECTRONICS 
111 West Port Plaza, 
Suite 625 
St. Louis, MO 63146 
TEL (314) 542-3077 
FAX (314) 542-3078 

New Jersey 
ARROW/SCHWEBER 
ELECTRONICS 
43 Route 46 East 
Pine Brook, NJ 07058 
TEL (201) 227-7880 
FAX (201) 227-2064 

4 East Stow Road, Unit 11 
Marlton, NJ 08053 
TEL (609) 596-8000 
FAX (609) 596-9632 

INSIGHT ELECTRONICS, INC. 
115 Rt. 46, Suite F-l000 
Mountain Lakes, NJ 07046 
TEL (201) 316-6040 
FAX (201) 335-1495 

2 Eves Drive, Suite 208 
Marlton, NJ 08053 
TEL (609) 985-5556 
FAX (609) 985-5895 

MARSHALL INDUSTRIES 
101 Fairfield Road 
Fairfield, NJ 07004 
TEL (201) 882-0320 
FAX (201) 882-0095 

158 Gaither Drive 
Mt. Laurel, NJ 08054 
TEL (609) 234-9100 
FAX (609) 778-1819 

MILGRAY/DELAWARE VALLEY 
523 Fellowship Road, 
Suite 275 
Mt. Laurel, NJ 08054 
TEL (609) 778-1300 
FAX (609) 778-7669 

MILGRAY/NEW JERSEY 
3799 Route 46 East, 
Suite 303 
Parsippany, NJ 07054 
TEL (201) 335-1766 
FAX (201) 335-2110 

PIONEER STANDARD 
ELECTRONICS 
14A Madison Road 
Fairfield, NJ 07006 
TEL (201) 575-3510 
FAX (201) 575-3454 

New York 
ALL AMERICAN 
SEMICONDUCTOR 
275B Marcus Boulevard 
Hauppauge, NY 11788 
TEL (516)434-9000 
FAX (516) 434-9394 

333 Metro park 
Rochester, NY 14623 
TEL (716) 292-6700 
FAX (716) 292-6755 

ARROW/SCHWEBER 
ELECTRONICS 
120 Commerce Street 
Hauppauge, NY 11788 
TEL (516) 231-1000 
FAX (516) 231-1072 

25 Hub Drive 
Melville, NY 11747-3509 
TEL (516) 391-1556 
FAX (516) 391 1640 

3375 Brighton-Henrielts 
Townline Road 
Rochester, NY 14623 
TEL (716) 427-0300 
FAX (716) 427-0735 

INSIGHT ELECTRONICS, INC. 
clo Airlurn Exec. 
80 Orville Drive 
Bohemia, NY 11716 
TEL (516) 244-1640 

MARSHALL INDUSTRIES 
100 Marshall Drive 
Endicott, NY 13760 
TEL (607) 785-2345 
FAX (607) 785-5546 

1250 Scottsville Road 
Rochester, NY 14624 
TEL (716) 235-7620 
FAX (716) 235-0052 

3505 Veterans Memorial 
Highway Suite L 
Ronkonkoma, NY 11779 
TEL (516) 737-9300 
FAX (516) 7379580 
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MILGRAY/NEW YORK 811 Spring Forest Rd., MILGRA Y /CLEVELAND 
77 Schmitt Boulevard Suite 10.0.0. 6155 Rockside Road, Suite 20.6 
Farmingdale, NY 11735 Raleigh, NC 2760.9 Cleveland,OH 44131 
TEL (516) 391-30.0.0. TEL (80.0.) 677-7716 TEL (216) 447-1520. 
FAX (516) 420.-0.685 

MARSHALL INDUSTRIES 
FAX (216) 447-1761 

MILGRAY/UPSTATE NEW 5224 Greens Dairy Road PIONEER STANDARD 
YORK Raleigh, NC 2760.4 ELECTRONICS 
One Corporate Place, Suite 20.0. TEL (919) 878-9882 2385 Edison Blvd. 
1170. Pittsford Victor Road FAX (919) 872-2431 Twinsburg, OH 440.87 
Pittsford, NY 14534 

MILGRAY/RALEIGH 
TEL (216) 487-550.0. 

TEL (716) 381-970.0. FAX (216) 487-0.256 
FAX (716) 381-9495 2925 Huntieigh Drive, 

Suite 10.1 480.0. East 131 st Street 
PIONEER STANDARD Raleigh, NC 2760.4 Cleveland, OH 4410.5 
ELECTRONICS TEL (919) 790.-80.94 TEL (216) 587-360.0. 

1249 Upper Front, Suite 20.1 
FAX (919) 872-8851 FAX (216) 587-390.6 

Binghamton, NY 1390.1 PIONEER TECHNOLOGIES 4433 Interpoint Boulevard TEL (60.7) 722-930.0. 
FAX (60.7) 722-9562 220.0. Gateway Center Blvd., Dayton, OH 45424 

Suite 215 TEL (513) 236-990.0. 

840. Fairport Park Morrisville, NC 27560. FAX (513) 236-8133 

Fairport, NY 14450. TEL (919) 460.-1530. 
1 DO. Old Wilson Bridge Road, TEL (716) 381-70.70. FAX (919) 460.-1540. 

FAX (716) 381-5955 Ohio 
Suite 10.5 
Worthington, OH 430.85 

One Penn Plaza #20.32 ARROW/SCHWEBER TEL (614) 848-4854 

New York, NY 10.119 ELECTRONICS FAX (614) 848-4889 

TEL (212) 631-470.0. 820.0. Washington Village Dr., Oklahoma 
FAX (212) 971-0.374 Suite A ARROW/SCHWEBER 

60. Crossways Park West 
Centerville, OH 45458 ELECTRONICS TEL (513) 435-5563 

Woodbury,NY 11797 FAX (513) 435-20.49 12111 E. 51 st Street, Suite 10.1 
TEL (516) 921-870.0. Tulsa, OK 74146 
FAX (516) 921-2143 6573 E Cochran Road TEL (918) 252-7537 

Solon, OH 44139 FAX (918) 254-0.917 

ZEUS ELECTRONICS TEL (216) 248-3990. 
PIONEER STANDARD 

1 DO. Midland Avenue FAX (216) 248-110.6 

Port Chester, NY 10.573 
ELECTRONICS 

TEL (914) 937-740.0. INSIGHT ELECTRONICS, INC. 9717 E. 42nd Street, Suite 10.5 
(80.0.) 52-HI-REL 970.0. Rockside Road, Tulsa, OK 74146 
FAX (914) 937-2553 Suite 10.5 TEL (918) 665-7840. 

North Carolina 
Valley View, OH 44125 FAX (918) 665-1891 

ARROW/SCHWEBER 
TEL (216) 520.-4333 Oregon 
FAX (216) 520.-4322 

ELECTRONICS ALMAC/ARROW 

5240. Greens Dairy Road MARSHALL INDUSTRIES ELECTRONICS 

Raleigh, NC 2760.4 30.70.0. Bainbridge Road, Unit A 950.0. S.W. Nimbus Ave. Bid. E 
TEL (919) 876-3132 Solon,OH 44139 Beaverton, OR 970.0.8 
FAX (919) 878-9517 TEL (216) 248-1788 TEL (50.3) 629-80.90. 

FAX (216) 248-2312 FAX (50.3) 645-0.611 

INSIGHT ELECTRONICS, INC. 
ALL AMERICAN/PORTLAND 

990.9 Alden Glen Drive 3520. Park Center Drive 

Charlotte, NC 28269 Dayton, OH 45414 1815 N.W. 169th Place, 
TEL (70.4) 549-9750. TEL (513) 898-4480. Suite 60.25 
FAX (70.4) 549-9751 FAX (513) 898-9363 Beaverton, OR 970.0.6 

TEL (50.3) 531-3333 
FAX (50.3) 531-3695 
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North American Distributors 

INSIGHT ELECTRONICS, INC. Texas 1778 Plano Road, Suite 320 

8705 S.W. Nimbus Avenue, ALL AMERICAN Richardson, TX 75081 
TEL (214) 783-0800 Suite 200 SEMICONDUCTOR FAX (214) 680-2402 Beaverton, OR 97008 13706 Research Blvd., Suite 103 

TEL (503) 644-3103 Austin, TX 78750 MARSHALL INDUSTRIES FAX (503) 641-4530 TEL (512) 335-2280 
8504 Cross Park Drive 

MARSHALL INDUSTRIES 
FAX (512) 335-2282 

Austin, TX 79764 
9705 S.W. Gemini Drive 11210 Steeplecrest, Suite 206 TEL (512) 837-1991 

Beaverton, OR 97005 Houston, TX 77065 FAX (512) 832-9810 

TEL (503) 644-5050 TEL (713) 955-1993 Corporate Square Tech FAX (503) 646-8256 FAX (713) 955-2215 
Center III 

MILGRAY/OREGON ALL AMERICAN/DALLAS 
1551 North Glenville Drive 
Richardson, TX 75081 

8705 S.W. Nimbus Ave., 1771 International Parkway, TEL (214) 705-0600 
Suite 260 Suite 101 FAX (214) 705-0675 
Beaverton, OR 97008 Richardson, TX 75081 
TEL (503) 626-4040 TEL (214) 231-5300 10681 Haddington Drive, 
FAX (503) 641-0650 FAX (214) 437-0353 Suite 160 

Houston, TX 77043 
PIONEER TECHNOLOGIES AMIGA SALES & MARKETING TEL (713) 467-1666 
GROUP C/O JAN DEVICES FAX (713) 467-9805 
8905 Southwest Nimbus, 12342 Hunters Chase Blvd., 

MILGRAY/AUSTIN Suite 160 Suite 3127 
Beaverton, OR 97008 Austin, TX 78729 11824 Jollyville Road, 
TEL 503-626-7300 TEL (818) 757-2005 Suite 103 
FAX 503-626-5300 FAX (818) 708-7436 Austin, TX 78759 

Pennsylvania TEL (512) 331-9961 
ARROW/SCHWEBER FAX (512) 331-1070 

ARROW/SCHWEBER ELECTRONICS 
ELECTRONICS Braker Center III, Bldg. M1 MILGRAY/DALLAS 
2681 Mosside Blvd., Suite 204 11500 Metric Blvd., Suite 160 16610 North Dallas Parkway, Monroeville, PA 15146 Austin, TX 78758 Suite 1300 TEL (412) 856-9490 TEL (512) 835-4180 Dallas, TX 75248 FAX (412) 856-9507 FAX (512) 832-9875 TEL (214) 248-1603 

INSIGHT ELECTRONICS, INC. 3220 Commander Drive 
FAX (214) 248-0218 

20530, Route 19, Suite 5 Carrollton, TX 75006 MILGRAY/HOUSTON 
Cranberry Township, PA 16066 TEL (214) 380-6464 

12919 S.W. Freeway, Suite 130 TEL (412) 779-0060 FAX (214) 248-7208 
Stafford, TX 77477 FAX (412) 779-0070 

19416 Park Row, Suite 190 TEL (713) 240-5360 

PIONEER STANDARD Westgate Center, Bldg. B FAX (713) 240-5404 

ELECTRONICS Houston, TX 77084 
PIONEER STANDARD TEL (713) 647-6868 

259 Kappa Drive FAX (713) 492-8722 ELECTRONICS 
Pittsburgh, PA 15238 1826-D Kramer Lane TEL (412) 782-2300 INSIGHT ELECTRONICS, INC. Austin, TX 78758 FAX (412) 963-8255 

11500 Metric Boulevard, TEL (512) 835-4000 

PIONEER TECHNOLOGIES Suite 215 FAX (512) 835-9829 
Austin, TX 78758 

500 Enterprise Road TEL (512) 719-3090 13765 Beta Road 
Horsham, PA 19044 FAX (512) 719-3091 Dallas, TX 75244 
TEL (215) 674-4000 TEL (214) 386-7300 
FAX (215) 674-3107 10777 West heimer, Suite 1100 FAX (214) 490-6419 

II Houston, TX 77042 
TEL (713) 260-9614 
FAX (713) 260-9602 
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10530 Rockley Road 
Houston, TX 77099 
TEL (713) 495-4700 
FAX (713) 495-5642 

8200 Interstate 10 West, 
Suite 705 
San Antonio, TX 78230 
TEL (512) 377-3440 
FAX (512) 378-3626 

ZEUS ELECTRONICS 
3220 Commander Drive 
Carrollton, TX 75006 
TEL (214) 380-4330 
(800) 52-HI-REL 
FAX (214) 447-2222 

Utah 
ALL AMERICAN/UTAH 
4455 South 700 East 
Suite 301 
Salt Lake City, UT 84107 
TEL (801) 261-4210 
FAX (801) 261-3885 

ARROW/SCHWEBER 
ELECTRONICS 
1946 W. Parkway Blvd. 
Salt Lake City, UT 84119 
TEL (801) 973-6913 
FAX (801) 972-0200 

INSIGHT ELECTRONICS, INC. 
545 East 4500 South, 
Suite E-110 
Salt Lake City, UT 84107 
TEL 801-288-9001 
FAX 801-288-9125 

MARSHALL INDUSTRIES 
2355 S. 1070 West, Suite D 
Salt Lake City, UT 84119 
TEL (801) 973-2288 
FAX (801) 973-2296 

MILGRAY/UTAH 
310 E. 4500 South, Suite 110 
Murray, UT 84107 
TEL (801) 261-2999 
FAX (801) 261-0880 

Washington 
ALMAC/ARROW 
ELECTRONICS 
3310 146th Place Southeast 
Building B 
Bellevue, WA 98007 
TEL (206) 643-9992 
FAX (206) 649-9709 

INSIGHT ELECTRONICS, INC. 
12002" 115th Avenue N.E. 
Kirkland, WA 98034 
TEL (206) 820-8100 
FAX (206) 821-2976 

MARSHALL INDUSTRIES 
11715 N. Creek Parkway South, 
Suite 112 
Bothell, WA 98011 
TEL (206) 466-5747 
FAX (206) 486-6964 

PIONEER TECHNOLOGIES 
2800 156th Avenue SE, 
Suite 100 
Bellevue, WA 98007 
TEL (206) 644-7500 
FAX (206) 644-7300 

Wisconsin 
ARROW/SCHWEBER 
ELECTRONICS 
200 North Patrick Blvd. 
Brookfield, WI 53045 
TEL (414) 792-0150 
FAX (414) 792-0156 

INSIGHT ELECTRONICS, INC. 
10855 West Potter Road 
Suite 14 
Wauwatosa, WI 53226 
TEL (414) 258-5338 
FAX (414) 258-5360 

MARSHALL INDUSTRIES 
Crossroads Corporate Center 1 
20900 Swenson Drive, Suite 150 
Waukesha, WI 53186 
TEL (414) 797-8400 
FAX (414) 797-8270 

PIONEER STANDARD 
ELECTRONICS 
120 Bishop's Way, Suite 163 
Brookfield, WI 53005 
TEL (414) 784-3480 
FAX (414) 784-8207 
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Canada 
ALL AMERICAN 
6375 Dixie Road North, 
Units 4, 5, & 6 
Mississauga, Ontario, Canada 
L5T 2E7 
TEL (905) 670-5946 
FAX (905) 670-5947 

ARROW/SCHWEBER 
ELECTRONICS 
1100 St. Regis Blvd. 
Dorval, Quebec, Canada 
H9P2T5 
TEL (514) 421-7411 
FAX (514) 421-7430 

8544 Baxter Place 
Burnaby, BC, Canada V5A4T8 
TEL (604) 421-2333 
FAX (604) 421-5030 

36 Antares Drive, Unit 100 
Nepean, Ontario, Canada 
K2E7W5 
TEL (613) 226-6903 
FAX (613) 723-2018 

1093 Meyerside Drive 
Mississauga, Ontario, Canada 
L5T1M4 
TEL (905) 670-7769 
FAX (905) 670-7781 

INSIGHT ELECTRONICS, INC. 
1405, Trans-Canada Hwy., 
Suite 200 
Dorval, Quebec H9P 2V9 
TEL (514) 421-7373 
FAX (514) 421-0024 

1 Eva Road, Suite 107 
Etobicoke, Ontario M9C 4Z5 
TEL (416) 622-7006 
FAX (416) 622-5155 

240 Catherine St., Suite 405 
Ottowa, Ontario K2P 2G8 
TEL (613) 233-1799 
FAX (613) 233-2843 

10691 Shellbridge Way, 
Suite 130 
Richmond, BC V6X 2W8 
TEL (604) 270-3232 
FAX (604) 270-3356 



MARSHALL INDUSTRIES 
148 Brunswick Boulevard 
Pointe Claire, Quebec H9R 5P9 
Canada 
TEL (514) 694-8142 
FAX (514) 694-6989 

6285 Northam Dr. 
Mississauga, Ontario L4V 1 X5 
Canada 
TEL (905) 465-1771 
FAX (905) 612-1988 
MILGRAYfTORONTO 
2783 Thamesgate Drive 
Mississauga, Ontario L4T 1 G5 
Canada 
TEL (905) 678-0958 
FAX (905) 678-1213 

MILGRAY/MONTREAL 
6600 Trans Canada, Suite 209 
Pointe Claire, Quebec H9R-4S2 
Canada 
TEL (514) 426-5900 
FAX (514) 426-5836 

MILGRAYIWESTERN CANADA 
B2014185 Still Creek Dr. 
Burnaby, B.C. V5C 6G9 
TEL (604) 291-0044 
FAX (604) 291-9939 

PIONEER STANDARD 
ELECTRONICS 
560 1212-31 Avenue NE 
Calgary, Alberta T2E 7S8 
Canada 
TEL (403) 291-1988 
FAX (403) 291-0740 

148 York Street, Suite 209 
London, Ontario N6A 1 A9 
Canada 
TEL (519) 672-4666 
FAX (519) 672-3528 

3415 American Drive 
Mississauga, Ontario L4V 1T6 
Canada 
TEL (905) 405-8300 
FAX (905) 405-6425 

223 Colonnade Road, Unit 12 
Nepean, Ontario K2E 7K3 
Canada 
TEL (613) 226-8840 
FAX (613) 226-6352 

North American Distributors 

10711 Cambie Road, Suite 170 
Richmond, B.C. V6X 3G5 
Canada 
TEL (604) 273-5575 
FAX (604) 273-2413 

Place Iberville IV 
2954 Blvd. Laurier, Suite 100 
Ste-Foy, Quebec G1V 4T2 
Canada 
TEL (418) 654-1077 
FAX (418) 654-2958 

520 McCaffrey Street 
Ville SI. Laurent, Quebec 
H4T 1N1 
Canada 
TEL (514) 737-9700 
FAX (514) 737-5212 
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Alabama 
ELECTRONIC MARKETING 
ASSOC. 
7501 S. Memorial Parkway 
Suite 106 
Huntsville, AL 35802 
TEL (205) 880-8050 
FAX (205) 880-8054 

Arizona 
COMPASS MARKETING 
11801 North Tatum Boulevard 
Suite 101 
Phoenix, AZ 85028 
TEL (602) 996-0635 
FAX (602) 996-0586 

California 
PROMERGE SALES, INC. 
100 Century Center Court 
Suite 710 
San Jose, CA 95112 
TEL (408) 467-0600 
FAX (408) 467-0610 

PROLINE TECHNOLOGIES 
P.o. Box 1326 
Healdsburg, CA 95448 
TEL (707) 431-2937 
FAX (707) 431-1809 

HARPER & STRONG 
2798 Junipero Avenue 
Signal Hill, CA 90806 
TEL (310) 424-3030 
FAX (310) 424-6622 

SILICON TECHNICAL SALES, 
INC. 
140 Lomas Santa Fe Drive 
Suite 203 
Solana Beach, CA 92075 
TEL (619) 793-3330 
FAX (619) 793-4188 

Colorado 
THORSON ROCKY MOUNTAIN 
7108 0 South Alton Way, 
Suite A 
Englewood, CO 80112 
TEL (303) 773-6300 
FAX (303) 773-6302 

North American Representatives 

Connecticut 
DELTA-CONN TECHNICAL 
SALES 
One Prestige Drive, 2nd Floor 
Suite 206 
Meriden, CT 06450 
TEL (203) 634-8558 
FAX (203) 238-1240 

Florida 
COMPONENT DESIGN 
MARKETING 
800 Corporate Drive, Suite 230 
Ft. Lauderdale, FL 33334 
TEL (305) 492-1160 
FAX (305) 492-1167 

1900 S.W. 85th Avenue 
North Lauderdale, FL 33068 
TEL (305) 726-5444 
FAX (305) 726-5155 

2318 Stag Run Boulevard 
Clearwater, FL 34625 
TEL (813) 725-4894 
FAX (813) 796-7252 

7616 Southland Boulevard 
Suite 103 
Orlando, FL 32809 
TEL (407) 240-3903 
FAX (407) 240-4305 

4502 West Elm Street 
Tampa, FL 33614 
TEL (813) 886-9721 
FAX (813) 888-7816 

Georgia 
ELECTRONIC MARKETING 
ASSOC. 
5855 Jimmy Carter Blvd. 
Suite 190 
Norcross, GA 30071 
TEL (404) 448-1215 
FAX (404) 446-9363 

Idaho 
THORSON ROCKY 
MOUNTAIN 
1937 East Cypress Point Drive 
Eagle, 1083616 
TEL (208) 939-4345 
FAX (208) 939-4107 

AlmEl 

Iowa 
DY-TRONIX, INC. 
23 Twixt Town Road N.E. 
Cedar Rapids, IA 52402 
TEL (319) 377-8275 
FAX (319) 377-9163 

Illinois 
PHASE II MARKETING 
2260 Hicks Road, Suite 410 
Rolling Meadows, IL 60008 
TEL (847) 577-9401 
FAX (847) 577-9491 

Indiana 
MICRO COMPONENTS, INC. 
1777 East Lincoln Road 
Kokomo, IN 46902 
TEL (317) 455-5000 
FAX (317) 455-5010 

VALENTINE ASSOCIATES, 
INC. 
1030 Summit Drive 
Carmel, IN 46032 
TEL (317) 846-0008 
FAX (317) 846-0255 

Kansas 
DY-TRONIX, INC. 
5001 College Boulevard, 
Suite 106 
Leawood, KS 66211 
TEL (913) 339-6333 
FAX (913) 339-9449 

1999 Amidon, Suite 322 
Wichita, KS 67203 
TEL (316) 838-0884 
FAX (316) 838-2645 

Maryland 
AVTEK ASSOCIATES, INC. 
10632 Little Patuxent Parkway 
Suite 435 
Columbia, MD 21044 
TEL (410) 740-5100 
FAX (410) 740-5103 

Massachusetts 
CTC ASSOCIATES, INC. 
12 Southwest Park 
Westwood, MA 02090 
TEL (617) 320-1818 
FAX (617) 320-8282 

04090 
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Michigan 349 West Commercial Street, Pennsylvania 
TRILOGY MARKETING, INC. Suite 2920 MILLENNIUM TECHNICAL 
691 N. Squirrel Road, Suite 110 

E. Rochester, NY 14445 SALES TEL (716) 381-8500 
Auburn Hills, MI 48326 FAX (716) 381-0911 505 Bayberry Lane 
TEL (810) 377-4900 

North Carolina 
Inperial, PA 15126 

FAX (810) 377-4906 TEL (412) 695-7661 

Minnesota ELECTRONIC MARKETING FAX (412) 695-7870 

PSI 
ASSOC. South Carolina 

8000 Town Line Avenue S. 
185 Windchime Ct., Suite 101 ELECTRONIC MARKETING 

Suite 206 
Raleigh, NC 27615 ASSOC. TEL (919) 847-8800 

Bloomington, MN 55438 FAX (919) 848-1787 413 Foothills Road 
TEL (612) 944-8545 Greenville, SC 29609 
FAX (612) 944-6249 19633 Meta Road TEL (803) 246-3884 

Missouri Cornelius, NC 28031 FAX (803) 246-3929 

DY-TRONIX, INC. 
TEL (704) 895-0043 Texas 

3407 Bridgeland Drive 
FAX (704) 895-0730 

QUAD STATE SALES 
Bridgeton, MO 63044 Ohio & MARKETING 
TEL (314) 291-4777 MILLENNIUM TECHNICAL 8310 Capital of Texas Hwy. 
FAX (314) 291-3861 SALES North Suite 365 
Nevada 3165 Linwood Road Austin, TX 78731 

PROLINE TECHNOLOGIES Cincinnati, OH 45208 TEL (512) 346-7002 
TEL (513) 871-2424 FAX (512) 346-3601 

P.O. Box 1326 FAX (513) 871-2524 
Healdsburg, CA 95448 12160 Abrams Road, Suite406 
TEL (707) 431-2937 6631 Commerce Parkway, Dallas, TX 75243 
FAX (707) 431-1809 Suite K TEL (214) 669-8567 

New Jersey Dublin, OH 43017 FAX (214) 669-8834 
TEL (614) 793-9545 

NORTH EAST COMPONENTS FAX (614) 793-0256 10565 Katy Fwy, Suite 212 
19 Spear Road, Suite 205 Houston, TX 77024 
Ramsey, NJ 07446 4700 Sunray Road TEL (713) 467-7749 
TEL (201) 825-0233 Kettering, OH 45429 FAX (713) 467-5942 
FAX (201) 934-1310 TEL (513) 435-8650 Utah FAX (513) 435-8570 

THORSON ROCKY MOUNTAIN TRITEK SALES, INC. 
1 Mall Drive, Suite 410 6519 Wilson Mills Road 5505 South 900 East, 
Cherry Hill, NJ 08002 Mayfield Village, OH 44143 Suite 140 
TEL (609) 667-0200 TEL (216) 461-3500 Salt Lake City, UT 84117 
FAX (609) 667-8741 FAX (216) 461-1335 TEL (801) 264-9665 

Oklahoma FAX (801) 264-9881 
New Mexico 
COMPASS MARKETING QUAD STATE SALES Washington 

4100 Osuna Road, Suite 109 
& MARKETING ELECTRONIC SOURCES, INC. 

Albuquerque, NM 87109 110 W. Commercial Street, 1603116th Ave, N.E., Suite 115 
TEL (505) 344-9990 Suite 210 Bellevue, WA 98004 
FAX (505) 345-4848 Broken Arrow, OK 74013 TEL (206) 451-3500 

TEL (918) 258-7723 FAX (206) 451-1038 
New York FAX (918) 258-7653 

Wisconsin 
EMPIRE TECHNICAL ASSOC. Oregon PHASE II MARKETING 
29 Fennell Street, Suite A ELECTRONIC SOURCES, INC. 205 Bishop's Way, Skaneateles, NY 13152 
TEL (315) 685-5703 6850 SW 105th, Suite B Suite 220 
FAX (315) 685-5979 Beaverton, OR 97008 Brookfield, WI 53005 

TEL (503) 627-0838 TEL (414) 797-9986 
FAX (503) 627-0238 FAX (414) 797-9935 
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Canada 
CLARK-HURMAN 
ASSOCIATES 
78 Donegani, Suite 200 
Pointe Claire, Quebec H9R 2V4 
Canada 
TEL (514) 426-0453 
FAX (514) 426-0455 

308 Palladium Drive, Suite 200 
Kanata, Ontario K2V 1A1 
Canada 
TEL (613) 599-5626 
FAX (613) 599-5707 

16 Regan Road, Units 39, 40, 41 
Brampton, Ontario L7A 1C1 
Canada 
TEL (905) 840-6066 
FAX (905) 840-6091 

Puerto Rico 
Calle Hucar 38 (Bajos) 
BO Saban etas 
Mercedita 00715 
Puerto Rico 
TEL (809) 844-3840 
FAX (809) 844-3915 

North American Representatives 
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Argentina 
Tucuman 1567, Officina 14 
Buenos Aires 
Argentina 
TEL (54) 1-46-2128 
FAX (54) 1-46-2128 

Australia 
GEC ELECTRONICS DIVISION 
38 South Street 
Rydalmere, N.S.W. 2116 
Australia 
TEL (61) 2898-7422 
FAX (61) 2638-1798 

Austria 
CODICO 
Muhlgasse 86-88 
A-2380 
Perchtoldsdorf/A 
Austria 
TEL (43) 1-863-3050 
FAX (43) 1-863-0598 

Belgium 
ALCOM ELECTRONICS BV 
Singel3 
2550 Kontich 
Belgium 
TEL (32) 3-4583033 
FAX (32) 3-4583126 

Brazil 
COLGIL, INC. 
Rua Marques de Itu, 306, 
Conj.94 
CEP 01223-000 
Sao Paulo 
Brazil 
TEL (55) 11-223-6954 
FAX (55) 11-223-4989 

Headquarters 
New York 
United States 
TEL (212) 832-1340 
FAX (212) 826-3623 

HASTEC 
Rua Ferreira Do Alentecj, 90/92 
CEP 04728 
Sao Paulo 
Brazil 
TEL (55) 11-522-1799 
FAX (55) 11-522-5366 

I nternational Representatives 

Bulgaria 
COOl CO 
AP 9 
5500 Lovetsch 
Bulgaria 86 
TEL (3592) 68-44812 
FAX (3592) 68-44812 

Denmark 
MER-ELAIS 
Ved Klaedebo 18 
Post Boks 219 
DK-2970 Horsholm 
Denmark 
TEL (45) 42-571000 
FAX (45) 42-572299 

Finland 
ACTE NC FINLAND OY 
P.O. Box 16 
FIN-65611 Mustasaari 
Finland 
TEL (358) 0-61352690 
FAX (358) 0-61352655 

France 
MICRO PUISSANCE 
Immeuble Femto 
1 Avenue de Norvege 
Z.A. de Courtaboeuf B.P. 79 
91943 Les Ulis Cedex 
France 
TEL (33) 1-69071211 
FAX (33) 1-69076712 

NEWTEK 
8 Rue De L'Estrerel 
Silic 583 
94663 Rungis Cedex 
France 
TEL (33) 1-46872200 
FAX (33) 1-46878049 

Germany 
INEL TEK GMBH 
Hauptstrasse 45 
89522 Heidenhiem 
Germany 
TEL (49) 7321-93850 
FAX (49) 7321-938595 

INEL TEK MITTE 
Stehnweg 2 
63500 Seligenstadt 
Germany 
TEL (49) 6182-5066 
FAX (49) 6182-65953 

INEL TEK MURNAU 
Am Fugsee 21 
82418 Murnau-Riedhausen 
Germany 
TEL (49) 8841-47775 
FAX (49) 8841-2660 

INEL TEK NORD 
Bilistrasse 30 
20539 Hamburg 26 
Germany 
TEL (49) 78942-274 
FAX (49) 78942-220 

MSC VERTRIEBS GMBH 
Berg-am-Laim Street 147 
81673 Munchen 
Germany 
TEL (49) 8945-491916 
FAX (49) 8945-491920 

Greece 
MICRELEC LTD. 
339 Thivon Street 
GR 12244 Aegaleo 
Athens, Greece 
TEL (30) 1-5395042-4 
FAX (30) 1-5390269 

Hong Kong 
TLG ELECTRONICS, LTD. 
Room 1404, Hang Shing Bldg. 
363-373, Nathan Road 
Yanumatei, Kowloon 
Hong Kong 
TEL (852) 2388-7613 
FAX (852) 2783-0198 

INFINITRON LTD. 
B8, ifF 
Shatin Ind. Centre 
Siu Lek Yuzn Road 
Shatin, N.T. 
Hong Kong 
TEL (852) 6377118 
FAX (852) 6373723 

Hungary 
CODICOKFT 
Ostrom Utea 23-25 
1015 Budapest 
TEL (36) 1-156-63-30 
FAX (36) 1-156-43-76 
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India 
ORIOLE SERVICES 
Post Box No. 9275 
5 Kurla Industrial Estate 
Ghatkopar, Bombay 400 086 
India 
TEL (022) 5119940 
FAX (022) 5115810 

Ireland 
ZEC SERVICES 
Valleymount 
Blessington 
Co. Wicklow 
Ireland 
TEL (353) 458-64259 
FAX (353) 458-64075 

Israel 
ISAMTEK LTD. 
71 Hamelacha Street 
Dan-Aviv Building 
New Industrial Park 
(Netanya South) 
P.O. Box 8259 
Netanya 42-504 
Israel 
TEL (972) 9-658750 
FAX (972) 9-658751 

Italy 
LASI ELETTRONICA S.P.A. 
Viale Fulvio Testi 280 
20126 Milano 
Italy 
TEL (39) 2-66101370 
FAX (39) 2-66101385 

NEWTEK ITALIA SPA 
Viale Cassiodoro 16 
20145 Milano 
Italy 
TEL (39) 2-46 92 156 
FAX (39) 2-46 95 197 

Japan 
MCM JAPAN LTD. 
Santower Bldg. 
2-11-22, Sangenjyaya 
Setagaya-Ku, Tokyo 154 
Japan 
TEL (81) 3-3487-8477 
FAX (81) 3-3487-8825 

Tama Sales Office 
Tachikawa Center Bldg. 
2-22-20, Akebono Cho 
Tachikawa 
Tokyo 190 
Japan 
TEL (81) 425-22-8600 
FAX (81) 425-23-8603 

RYOSAN CO., LTD. 
2-18-22, Soto-Kanda, 
Chiyoda-ku, Tokyo 
Japan 
TEL (81) 3.-5294-1261 
FAX (81) 3-5294-1414 

RYOYO ELECTRO CORP. 
Konwa Bldg., 1-12-22 
Tsukiji, Chuo-Ku 
Tokyo 104 
Japan 
TEL (81) 3-3546-5011 
FAX (81) 3-3546-5044 

Osaka Branch 
Nissin Syokuhin Bldg., 4-1-1 
Nishi Nakajima, Yodogawa-ku 
Osaka 532 
Japan 
TEL (81) 6-301-1221 
FAX (81) 6-302-1002 

TAKACHIHO KOHEKI CO., 
LTD. 
1-2-8, Yotsuya 
Shinjuku-Ku 
Tokyo 160 
Japan 
TEL (81) 3-3355-6696 
FAX (81) 3-3357-5034 

Fukoku Seimei Bldg. 
2-4, Komatsubara-Cho 
Kita-Ku, Osaka 530 
Japan 
TEL (81) 6-313-0671 
FAX (81) 6-313-3380 

UNI ELECTRONICS, INC. 
P.O. Box 68, Sumitomo Bldg. 
2-6-1 Nishi Shinjukn 
Shinjuku-ku 
Tokyo 163 
Japan 
TEL (81) 3-3347-8878 
FAX (81) 3-3347-8808 
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Osaka Branch 
5-13-9, Mitejima 
Nishi Yodogawa-ku 
Osaka 555 
Japan 
TEL (81) 6-473-8429 
FAX (81) 6-473-5513 

Korea 
I & C MICROSYSTEMS CO. 
LTD 
801, 8FL, Bethel Bldg. 
324-1 Yang Jae-Dong, Seocho­
Ku 
Seoul, Korea 
TEL (82) 2-577-9131 
FAX (82) 2-577-9130 

SHINHWA CORPORATION 
2F, The Christian Literature, 
Society of Korea Bldg. 
169-1, Samsung-Dong, 
Kangnam-Ku 
Seoul, Korea 
TEL (82) 2-554-6431 
FAX (82) 2-554-7649 

SEGYUNG TECHCELL CORP. 
Dansan Nonhyun 
Bldg. 4F 270-45 
Nonhyun-Dong, Kangnan-Ku 
Seoul, Korea 
TEL (82) 2-515-7477 
FAX (82) 2-515-8889 

UNIQUEST KOREA 
Suite 1110 Daejong Bldg. 
143-48, Samsung-Dong, 
Kangnam-Gu 
Seoul, Korea 
TEL (82) 2-562-8805 
FAX (82) 2-562-6646 

Mexico 
ADELSA 
Calzada Del Rio #7915-2 
Residencial Antares, C.P. 32420 
Ciudad Juarez, Chihuahua 
Mexico 
TEL (011) 521-625-5234 
FAX (011) 521-625-5234 



International Representatives 

Club Cuicacalli #66 Romania Bailen, 176. Entresuelo 1Q. 
CTO Cronistas CODICO 08037 Barcelona 
Zona Azul CD Satelite Spain 
Naucalpan De Juarez SO Decebal NR 11 BLS 14 TEL (34) 3-458-19-06 
C.P. 53100 EDO de Mexico SC 2, Apt. 41, Sect. 3 FAX (34) 3-458-71-28 
Mexico RO-Bucharest 
TEL (525) 374-0981 TEL (40) 1-3210431 Las Mercedes 25 3Q. Dpto. 1 
FAX (525) 374-0997 FAX (40) 1-3210431 48930 Las Arenas-Vizcaya 

Netherlands Singapore Spain 
TEL (34) 4-463-60-66 

ALCOM ELECTRONICS BV NUCLEUS ELECTRONICS FAX (34) 4-463-42-35 
Essebaan 1 PTE LTD. 

2908 LG Capelle Aan Den Yssel 5001 Beach Road #18-03 Sweden 

Netherlands Golden Mile Tower KEL TECH COMPONENTS AB 
TEL (31) 10-4519533 Singapore 0719 Box 505 Kemistvagen 10 A 
FAX (31) 10-4586482 TEL (65) 297-6883 S-183 25 

New Zealand 
FAX (65) 297-6882 Taby 

Sweden 
APEX ELECTRONICS LTD. SINGASOF COMPUTERS TEL (46) 86308590 
175 Vivian Street PTE., LTD. FAX (46) 87562143 
Wellington, New Zealand 2 Kallang Pudding Road #09-04 Switzerland 
TEL (64) 4-3853404 Mactech Industrial Bldg. 

ANATECAG FAX (64) 4-3853483 Singapore 1334 
GEC ELECTRONICS TEL (65) 747-3012 Sumpfstrasse 7 
5 Reliable Way FAX (65) 747-5279 CH 6300 
Penrose Auckland Slovakia 

ZUG 
New Zealand Switzerland 
TEL (64) 9-526-0107 CODICO TEL (41) 42-412441 
FAX (64) 9-525-7923 Nad Santoskoce 11 FAX (41) 42-413124 

Norway 
CZ-120 00 Prag Taiwan 
Slovakia 

NC NORDCOMP AS TEL (42) 2 545 825 ALLREACH ENTERPRISE CO., 

Vestvollveien 10C FAX (42) 2 537 950 LTD. 

2020 Skedsmokorset Slovenia 6F, No. 50-1, Sec. 1 
Norway 

CODICO 
Hsin Sheng South Road 

TEL (47) 63-879330 Taipei, Taiwan 
FAX (47) 63-879000 Muhlgasse 86-88 R.O.C. 

Poland 
A-2380 Perchtoklsclorf TEL (886) 2-321-4229 
Slovenia FAX (886) 2-321-5849 

CODICO TEL (43) 1 8630554 
UI Bora Komorowskiego 6/17 FAX (43) 1 8630598 APPLIED COMPONENT 

86-300 Grudziadz South Africa 
TECHNOLOGY CORP. 

Poland 
ADVANCED 

8F, No. 233-1 Pao Chiao Road 
TEL (48) 51-23223 Hsin Tien City 
FAX (48) 51-23223 SEMICONDUCTOR DEVICES Taipei Hsien 

Portugal 
(PTY), LTD. Taiwan, R.O.C. 
P.O. Box 3853 TEL (886) 2-917-0858 

ANATRONIC-PORTUGAL SA Rivonia 2128 FAX (886) 2-917-1895 
Rua Padre Antonio Vieira, South Africa 
NQ. 31 B TEL (27) 11-444-2333 NEOLEC INTERNATIONAL 
Povoa De Santo Adriao - 2675 FAX (27) 11-444-1706 INC. 
Odivelas Spain 3F, Jen Jen Bldg 
Portugal No. 29, Jen Ai Road, Sec. 3, 
TEL (351) 1-9376267 ANATRONIC SA Taipei 106 
FAX (351) 1-9371834 AVDA. De Valladolid, 27 Taiwan, R.O.C. 

28008 Madrid TEL (886) 2-778-8716 • Spain FAX (886) 2-778-6076 
TEL (34) 1-542-44-55 
FAX (34) 1-559-69-75 
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PRINCETON TECHNOLOGY 
CORP. 
2F, No. 233-1, Bao Chiao Road 
Hsin Tien, Taipei Hsien 
Taiwan, R.O.C. 
TEL (886) 2-917-8856 
FAX (886) 2-917-3836 

TOPTRENO TECHNOLOGIES 
CORP. 
8F, No.669,Sec.5 
Chung Hsiao East Road 
Taipei, Taiwan 
R.O.C. 
TEL (886) 2-769-6220 
FAX (886) 2-769-6228 

Thailand 
SEMIKON COMPANY, L TO. 
4F, Room 406, Phansak Bldg. 
Phetburi Road 
138/1 Rajthevee, Bangkok, 
10400 
Thailand 
TEL (662) 215-0760 
FAX (662) 215-6857 

Turkey 
AZTECH ELECTRONIK, L TO. 
Kaptanpasa Sok No. 25/2 
06700 G.O.P. 
Ankara, Turkey 
TEL (90) 312-447-0384 
FAX (90) 312-447-0387 

United Kingdom 
GO TECHNIK, L TO. 
Tudor House 
24 High Street 
Twyford, Berks RG10 9AG 
England 
TEL (44) 1734-342277 
FAX (44) 1734-342896 

INSIGHT TECHNOLOGY 
Thame Park Road 
Thame, Oxfordshire, OX9 3XD 
TEL (44) 1844-261686 
FAX (44) 1844-261601 
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ATMEL HEADQUARTERS 

Corporate Headquarters 
2325 O rchard Parkway 
San jose, CA 95131 
TEL (408) 441-03 11 
FAX (408) 436-4300 

Europe 
Atmel U.K., Ltd. 
Coliseum Business Centre 
Riverside Way 
Camberley, Surrey GU15 3YL 
England 
TEL (44) 1276-686677 
FAX (44) 1276-686697 

Asia 
Atmel Asia, Ltd. 
Room 1219 
Chinachem Golden Plaza 
77 Mody Road 
Tsimshatsui East 
Kowloon, Hong Kong 
TEL (852) 27219778 
FAX (852) 2722\369 

Japan 
Atmel japan K.K. 
Thomas Bldg., 16-1 
Nihonbashi Hakosaki-Cho 
Chuo-Ku, Tokyo 103 
japan 
TEL (81) 3-5641 -02 11 
FAX (81) 3-5641-0217 

ATMEL OPERATIONS 

Atmel Colorado Springs 
1150 E. Cheyenne Mountain Blvd. 
Colorado Springs, CO 80906 
TEL (719) 576-3300 
FAX (719) 540-1759 

Atme! Rousset 
Zone Industrielle 
\3106 Rousset Cedex, France 
TEL (33) 42 53 6000 
FAX (33) 42 53 6001 

AlmEL 

Fax-an-Demand 
North America: 
1-(800) 29-ATMEL 
1-(800) 292-8635 
International: 
1-( 408) 441 -0732 

e-mail 
literature@atmel.com 

Web Site 
http://www.atmel.com 

BBS 
1-(408) 436-4309 
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