
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IM6402/IM6403 
TRANSMITTER OPERATION 
The transmitter section accepts parallel data, formats it and 
transmits' it in ,serial form, (Figure, 7) on the TROutpu~ 
terminal. 

5-8 DATA BITS 1.11120R2'STOPBITS 
STA,RT,BITi\ rl ___ -'--'-"-'-'-'I~, ~---,--'I '~ 

~}SB\\\\ \MSB\ \U~lL 
, PARITY 

-IF ENABLED 

FIGURE 7. Serial Data Format 

Transmitter timing is shown'in FigureS'. ® Data is ioaded into" 
the transmitter buffer' register. from the inputs TBRr through 
TBRS by a logic low on the TBRload input. Valid data must be 
present at least tos prior to andtoH following the rising edge of 
TBRl. If words less than 8, bits are used, only the least 
significant bits are used. The character is right justified into 
the least significant bit, TBR1. ® The rising edge of i'ifFi[ " 
clears TBREmpty. 0 to 1 clock cycles late'rdata is transferred to 
the transmitter register and TREmpty is cleared and 
transmission starts. TBREmptyis reset to a logichigh. Output 
data is clocked by TRClock. The clock rate is 16 times the data' 
rate. © A second: pulse on TBRtoad loads data into the" 
transmitter buffer :register'.· Data trl!nsferto the transmitter 
register is delayed until transmission ohhe,current character 
is complete. @ Data is automatically transferred to th!! 
transmitter register and transmission of that character begins. 

A B 'c o 

FIGURE B. Transmitter timing (Nollo Scale) , 

RECEIVER OPERATlqN' 

\ 
END OF 
LAST 
STOP BIT 

Data is received in serial form atthe RI input. When no'data is 
being received,Rlinput must remain high; The data is clocked 

7" through the RRClock., The clock rate is 16 times the data' 
rate. ~eceiver timing is shown in Fi,gure 9. , " 

® A loiN level on DRReset clears the DReadylirie. @ During 
the first stop bit data is transferred from the receiver register to 
the RBRegister)fthe word is less than S bits, the unused most' 
significant bits will be a logic 101lV' The output ci.hiinic~er isiigtit . 
justified to the least ,significant bit RBR1. A.logichigh on 

, OError indicates overruns. An oV8,+un occurs 'when DReady 
has not been cleared befo~e' the present, character. w~s 
transfered to the RBRegister. A logic high o~ PErrOi' indicate~ a 
parityerro~.© 112 clock cycle later DReady is seqoa'"j~~ic , 
high and FError is evaluated. A logic high onFError'indicates 
an invalid stop bit 'was received. The receiver will not begin 
searching for the next start bit until a stop bitis received., .:' 

BEGINNING OF FIRST STOP BIT~ 1--7 112 CLOcK CYCLES 

RR I' I " . DATA, 
" 

RBR1·8.0 E. PE ,. 

ORR 
" ~~ 

DR I 
" 

FE '-, 1---:-112 CLOCK 
A B C CYCLE, 

FIGUR,E g:Recelver Timing (Nollo Scale) 

STA,RT BIT DETECTION 
The receiver uses a l6X clock for timing (see Figure 10.) The 
start bit ® could have occurred as muc!:1 as one cloCk cycle 
before it was detected, as indicated by the shaded portion. The 
center of the start bit is defin~das Clock count 7V2. If the' 
receiver clock is a symmetrical square wave, the center ofthe 
start bit will be located within ±1 12 clock cycle, ±l 132 bit or ~ 
±3.125%. The receiver begins sea'rching for the next start bit at 
the center of the first stop: bit. ," 

CLOCK 

RRIINPUT ----r;J STAI:(T' 

COUNT7112 
'-DEFINED 

CENTER OF 
START BIT 

I. I. 7.112 cLOCK CYCLES-----! 
" 81I2CLOCKCYCLES~ 

FIGURE 10. Slart BII,Tlmlng 

TYPICAL APPLlC~TION 

Microprocessor systems, which are inherently parallel in 
nature, often require a,n asynchronous serial interface; This 
function can be performEld easily with the IM6402I03 UART. 
Figure 11 shows how ttie IIvi6403 can be interfac~d to an 
IM6100 microcomputer system with ,ihe aid of an' IM6l01 
Programmable Interface Element (PIE). The PIE interprets 
l(1putlOutput transfer (lOT) instructions from the proc,essor 
and generates read and write pulses to the UART. The SENSE 
lines on the PIE are also employed to ,allow t!:1e pro,cessar to 

. dete,ct UARTst!ltus. In particular, the processor'mustknow 
when, the Receive Buffer Register has accumulated a 
character (DR active);' and when the Transmit Buffer Register 
can 'accept imother character to be transmitted. 

.. in this example the characters to be'received or translT!itted 
wil,l be eight bits long (eLS 1 and 2: both HIG!:i) and transmitted 
with nopadty (PI:HIGH) and two stop bits (SBS:HIGH). Since 
these' control bits will not be changed during operation, 
Control Register :load (CRl) can be tie~ high.,Remember, since 
t!:1E!IM6402l03 is a CMOS device, all unused inputs should be 
committed. ' , 

The b~ud rate at 'which the transmi~er and receiver will 
operate'is determined by theextEltnal crystal and DIVIDE 
CONTROi'pinon the'IM6403. The internal divider can be setto 
reduce the,crystalfn!quency by eithe~16 (PIN 2:HiGH) or 204S 

.,,: (PIN,2:l0W), times!· The frequency out of the internal divider 



IM6402/1M6403 
should be 16 times the desired baud rate. To generate 110 
baud,this example will use a 3.579545MHz color TV crystal 
and DIVIDE CONTROL set low. The IM6402 may use different 
receive (RRC) and transmit (TRC) clock ratf3s, but requires an 
external clock generator. ' 

To assure consistent and correct operation, the IM6402/03 
must be reset after power-up. The Master Reset (MR) pin is 
active high, and could be driven reliably from a Schmitt trigger 
inverter and R-C delay. In this example, the IM6100 is reset 
through still another inverter. The Schmitttrigger between the 
processor and R-C network is needed to assure that a slow 
rising capacitor voltage does not re-trigger RESET. A long reset 
pulse after power-up (-1 OOms) is required by the processor to 
assure that the on-board crystal oscilla'tor has sufficient time 
to start. 

The IM6402 supports fhe processor's bi-directional data bus 
quite easily by tying the'TBR and RBR buses together. A read 
command from the processor will' enable the REC'EIVER 
BUFFER REGISTER onto the bus by using the RECEIVER 
REGISTER DISABLE (RRD) pin. A write command fro~ the 
processor clocks data from the bus into the TRANSMITIER 
BUFFER REGISTER using TBRL. Figure 11 shows a NAND gate 

O~OIb 
driving TBRL from the WRITE2 pin on the PIE. Thisgate is used 
to generate a rising edge to TBRL at the point where data is 
stab'le on the bus, and to hold TBRL high until the UART 
actually transfers the data to it's internal buffer. If TBRL were 
allowed to return low before TBRE went high, the intended 
output data would be overwritten, since the TBR is a 
transparent latch. 

Although not shown in this example, the error flags (PE, FE, 
OE) co,-!Id be read by the processor,using the other READ line 
from the PIE. Since an IM6403 is used, TBRE andDR are not 
affected by the STATUS FLAGS DISABLE pin. Thus, the three 
error flags can be tied to the dina bus'and gated by connecting 
SFD to READ2. 

If parity is not inhibited, a parity error will caus~ the PE pin to go 
high until the next valid character is received. 

A framing error is generated when an expected stop bit is not' 
received. FE will stay high after the error until the next 
complete character's stop bit is received. 

The overrun, error flag is set if a received character is 
transferred to the RECEIVER BUFFER REGISTER when the 
previouscha~acter has not been read. The OE pin will stay high 
until the next received stop bit after a ORR is performed. 

+5V 

OXo.OXl1 J::==========;:=============:::;--;::::=;::=t:=====:::3 
IM61001 

MICROPROCESSOR 

INTGNT 1------'------1 INTGNT 

LXMAR LXMAR 

OEVSEL DEVSEL 

XTC XTC 

Cl Cl 

C2t-----------~C2 

SKP SKP/INT 

iNT 

DXo·OXl1 

IM6101 
PIE 

3.579545MHz MR 

c:J XTAL 

REA01~----------~--~ 

SENSE 1 1----------------1 
WRni2~------_r~ 

SENSE 2 .... ----.... ---------'1 
iiEAo2 

DIV 
IM6403 
UART 

20rnA OR RS·232 

LEVEL SHIFTERS 

L. ........... __ ......... 4 ___ +5V 

, FIGURE 11. 110 Baud, Serial Interface ior IM6100 $yslem, fJ 
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IM87C41 
........... ,C'MOS. Single-Chip 

," ... "g:rammablePeripheral 
,),'/>' Interface Microcomputer 

.... ,~ij~'f"·'·· 

FEATURES 

- 8-bit CPU plus EPROM,RAM, I/O,Timer/Counter, 
and Clock in.asinglepackage ' 

-CMOS pin-for-pin replacement f~r standard 
NMOS 8741 .,' ....' ',. 

- Low power dissipation - maximum 50mW.@ 
5V,6MHz' , 

- Extended.temperat~re range:. -40°. C ,to. +S5° C 

• Completely static- no minimum operating 
frequency 

- Compatible with Intersil's CMOS IMSOC48 family 

-1K xSEPROM, 64 JiS RAM, ~Sprogrammabh~ 
I/O lines . 

- Asynchronous double-buffered data register for 
master processor interface 

• On-chip Timer/Counter ideal for real-time 
applications 

- Exipandable 110. 

• Alternative to custom LSI 

- Compatible ROM versions (IMSOC41/C42) 

• High noise immunity :- typically 33% 

- Single +5V ~UPPIY , 

PIN 
CONFIGURATION 

OSC2 P" 

5S P25 

P" 

P" 
P,lS ,. 

P15 

P13 

P" 

P" 

VDD 

PROG 

D5 P" 

P" 
D, P" 

ORDERING 
INFORMATION 

PART NO. PACKAGE 

IM87C411DL 40 PIN CERAMIC 

IM87C411JL 40 PIN CERDIP 

GENERAL DESc:RIPTION 

Theintersil.IM87C41 is a general~purpose program- , 
mabie peripheral interface device, optimized for use as 
a slave to many, common 8-bit prqcessors, Intersil's 
high-performance silicon-gate CMOS/LSI process is 
used to fabricate a device which is pinout, function, 
software, and throughputcompatible with the NMOS 
8741, while offering significantly decrea.sed power 
consumption. In addition, the IM87C41's extended 
operating temperature range, (-4Go C to +85°CI. and 
high noise immunity make it ideal for battery operated 
equipment and hostile' environments, The IM87C41 
contains an 8-bit CPU, program and d~ta memory, 
two I/O ports, clock, and timer/counter. An interface­
status register and double-buffered data register 
facilitate communication with a master· processor, 
such as the IM87C48 or 80.85. 

The IM87C41 CPU has a repertoire of' over 90. 
instructions, most of which execute in one cycle. 
Included are versatile bit set/reset and test operations, 
as well as instructions dealing directly with the on-chip 
timer/counter. 10.24 bytes of UV-erasable EPROM 
program memory and 64 bytes of data memory are 
provided on chip. The EPROM program memory is 
ideal for prototypes and low-volume applications. It 
also conveniently allows for program modifications 
before the user commits to masked-ROM I IM8GC41 or 
IM80C421. Included in the data memory area are an 
eight-lev€11 subroutine stack, and sixteen general 
purpose registers. Register direct, indirect,and unique 
accumulator-indirect addressing modes are imple­
mentedforease of data manipulation. 

The IM87C41 has two general-purpose TTL-compat­
ible 8-bit I/O ports; individual port lines may be 
programmed to function as either inputs or outputs. 

. Two additional inputs are testa.ble using conditional-
jump instructions. The compatible CMOS IM82C43 I/O 
expander is supported by the IM87C41 instruction set 
and extends I/O capability in increments of 16 1/0 
lines .. 

For debugging purposes, a single-step input allows 
instructions to be executed one at a time. Since the 
IM87C41 is completely static lin contrast to the 
dynamic NMOS 8741 ), the device may also be single­
clocked. 

Intersil's Intercept microcomputer development sys­
tems provide full IM87C41 support. The efficient 
IFDOS operating system supports a text editor, 
assembler,EPROM programmer, and a hardware in­
circuit emulator. 
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FEATURES 

• IM87C48/C41 - compatible I/O expander 

• CMOS pin-for-pin replacement for.standard 
NMOS 8243 .' , 

• Low power dissipation -:- typically 25mW active 

• Extended temperature range: _40 0 C to +850 C 

• Four 4-bit I/O ports in 24-pin DIP 

• Logical AND/OR directly to .ports 

• High output drive 

• High.noise immunity - typically 33% 

• Single +5V supply 

P50 Vee 

P40 P5T 

P4T P52 

P42 P53 

P43 P60 

cs P6T 

PROG P62 

P23 P63 

P22 P73 

P2T P72 

P20 P7T PORT2 

GNO P70 

ORDERING INFORMATION 

PART NO, PACKAGE' 

IMB2C431DG 24 PIN CERAMIC' 

IMB2C43IJG 24 PIN CERDIP 

IMB2C431PG 24 PIN PLASTIC 

MUX 

.... IM82C43 
·---:---05 Input/Output 

Expander. 

DESCRIPTION 

The lntersil IM82C43 is a CMOS input/output 
expander compatible with the NMOS. 8243, It is 
designed to provide low-cost 1/0 expansion for· the 
CMOS IM87C48 and IM87C41 single-chip micro­
computers, 

The 24-pin IM82C43 provides four 4-bit 1/0 ports; 
IM87C48/C41 instructions implement· accumulatorl 
IM82C43 port transfers, as well' as logical ANDIOR 
operations, P20-P23 on the· IM87C48/C4.1 serves as a 
4-bit bus for transfer. of control and data to th.e 
IM82C43, 

PORT4 

PORTS 

PORT6 

PORT7 

.1 
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FEATURES 
• Battery operation 
• Executes PDP®,-S/E·instruction set 
• Keyboard monitor program in ROM 
• S seven-segment displays for address and data 
• 256 words of non-volatile RAM 
• 3 expansion sockets for optional modules 
• Fully assembled and tested 
• Low cost 
• Tutorial manual included 

"'Registered trademark of Digital Equipment Corp. 
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6950 INTERCEPT JR. 
MICROCOMPUTER 

TUTORIAL SYSTEM 

GENERAL DESCRIPTION 
A practical exposure to the Intersil'IM6100 microprocessor, 
RAMs, P/ROMs, and Input/Output interfacing can be 
achieved with the INTERCEPTJR.TUrORIAL SYSTEM and' 
the owners handbook supplied. 
This fully assembled and factory tested system is battery 
operated. Moreover, it executes the same instruction set as 
the popular PDP®-8E minicomputer, thus providing a rich 
supply of proven software. The INTERCEPTJR. is designed 
with a modular concept to enable the user to purchase only 
those modules which meet his requirements. Or, if the user 
wishes, custom interface boards can be designed using the 
documentation supplied. The INTERCEPT JR. system is a 
valuable tool for the evaluation of custom circuits interfaced 
to an IM6100 microcomputer system. 
With itsslmplicity of design, broad capabilities, and low cost, 
the INTERCEPT JR. TUTORIAL SYSTEM is ideal as an 
educational tool for the student, hobbiest, or system 
designer. 



6950 
6950-INTERCEPT JR. MODULE 
INTERCEPT JR. provides an all CMOS computer on a 10" x 11" 
double sided PC board.' A multiple function calculator type 
keypad in concert with a 1024 x 12 CMOS ROM (lM63121 
monitor pro~ides control functions, a serial bootstrap loader, as 
well as the INTERCEPT JR. MICROINTERPRETER. Memoryad­
dresses and data are displayed in octal on two four-digit LED 
displays. The IM6100 CMOS microprocessor interfaces via a 

three-state address/data bus to 256 x 12 CMOS RAM. Four 
D-cell batteries allow for non-volatile RAM and battery operation 
of the entire system. External terminals permit the user 10 provide 
a 5 volt power source. A socket is provided for evaluation of a 
user generated CMOS ROM (lM6312/12AI. Three edge connec­
tors with 44 pins on 0.156" pin-to-pin spacing are provided for ex­
pansion using the optional boards available. 

IM6100 
MICROPROCESSOR 

MONITOR ROM AND 
EXTRA ROM SOCKET 

FOUR D-CELL 
BATTERIES 

MODULE 
SOCKETS 

KEYBOARD 
AND 

DISPLAY 
.INTEF!FACE 

RESET SWITCH 

ON-OFF 
POWER SWITCH 

256 x 12 RAM 

ADDRESS 
AND 
DATA 
DISPLAYS 

CONSOLE tJ 
CONTROL 
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6950 
6951-M1KX12 
JR. RAM MODULE 
The JR. RAM MODULE, 'utilizing twelve (12).IM6518 
1024 x 1 CMOS RAMS on a 4%,' x 6%" PC board, 
provides a convenient memory' extension module. 
Non-volatilitY is assured by two (2) penlight batteries 
which are provided. 

\ 

6952-P2KX12 
JR. PROGRAMMABLE ROM-P/ROM MODULE, 
The JR. P/ROM MODULE provides the user witil 
twelve (12) sockets organized ona 4%,' x 6%'" pC 

-board; The user has the option of utilizing the IM5623, 
,256 x 4,or IM5624, 512 x4 thr'ee-state~output 
Avalanche Induced Migration (AIM) programmable 
bipolar P/ROMs to obtain from 256 to 2048 words of 
program. Each of the four (4) rows: of sockets are 
power strobed to permit 0.75 watts average'wh~n the 
P/ROMs are accessed. 

6953-PIEART 
JR. SERIAL 1/0 MODULE 
The JR. SERIAL. 110 MODULE featuring the IM6101 
CMOS Paraliellnterface Element (PIE) and the IM6403 
CMOS Universal Asynchronous Receiver Transmitter 
(UART) provides the user with serial 1/0 capability with 
both RS232 and 20 mA current loop interfaces. Th'e 
IM6100 controls the UART via the. PIE. The CMOS 
ROM monitor contains a bootstrap routine for'loading 
programs from' the 6953-PIEART using BIN"', 
formatted media. 

""Digital Equipment Corporation Binary Format 
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6950 
6954-ACI 
JR. AUDIO CASSETTE INTERFACE MODULE 
The INTERCEPT JR. AUDIO CASSETTE INTERFACE 
MODULE allows the user to store and retrieve 
programs on an inexpensive cassette tape recorder. 
The module transfers data at 30 Characters per second. 
Thus, approximately 200,000 characters may be 
recorded on a standard two hour cassette. The module 
employs the IM6101 PIE and IM6402 UART to 
accomplish serial/parallel conversion, as well as two 
phaselock loops and a digit<llsinew'ave generator for 
the analog interface. 

6957 -AUDVIS 
JR. AUDIO VISUAL MODULE 
The JR. AUDIO VISUAL MODULE provides the user 
with an excellent tutorial device. A switch register, 
acting as an input, can be loaded into two LED display 
registers providing both binary and seven segment 
octal readout. A volume controlled speaker can be 
"clicked" or used to produce tones by controlling the 
rate atwhichthe speaker is pulsed. A display control 
on-off switch is pr~vided for power conservation. 

7·223 
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6,950 D~DI!. 

MICRO INTERPRETER SIMPLIFIES PROGRAM ENTRY 
'The INTERCEPT. JR. MI,CROINTERPRETER provides an assembler-like method of entering programs. The user needn't 
remember opcodes! TheMICROINTERPRETER converts assembler mnemonics into,machine language opcodes.' 

EXAMPLE: 
, Aqd710 (0007a) which is stored in memorY: location 2210 

(00268), to'1510 (OO17a),whichiss~ored in memory location 
2310 (o027a), and store the result In 2110 (00258L - . . .., . 

PROGRAM 
0020 CLA IClear Accumulator 
0021 T AD 0026 IRead Location 0026 
0022 TAD 0027 IAdd Location 0027 
0023 DCA 0025 IDeposit Result in 0025 
0024 HL T IHait 

SYSTEM BLOCK DIAGRAM 
6950 .-' INTERCEPT JR. 951 M1KX 6 12 

. 
RAM IM6312 256 x 12 ,SEL lK'CMOS RAM 

CMOS J-,: , lit CMOS WITH BATTERY 
RAM ROM BACKUP' 

. MO,,!IT.OR 

95 P 6 2- 2KX12 

256 , 2048 x 12 
POWER STROBED , ' IM5623124 
PROM SOCK"TS . 

IM6100 Ur.·H' .it II Yi it- CONTROL BUS Y1' ~t J 
CMOS 

Mli' 'MICRO- ... ,JJ I I PROCESSOR 

'J -u ~W fr SEt 
r--

IOT MULTIPLE 
DECODE .. r-- FUNCTION 
CONTROL KEYBOARD 

ENABLE j 12~t Q 11 HZ '" 0 

MONITOR ... ~ ADDRESS 
TIMER DISPLAY 

II Y DATA 
DISPLAY 

,J. DATA BUS DXo-DXH j,1 , Jl 
.. 

't69s3 - PIEART 
t--

r=li 
IM6101 IM6403 I 
CMOS CMOS 

PIE UART, 

! f ! 
READER .11 ilERIAL : I RUN INTERFACE 
DRIVER DRIVERS 

~ 
RS-232 OR 20mA 
SERIAL DEVICE 

6954 - ACI '1 r--- r-

.c::-1 

l 'IM6402 IM6101 
CMOS CMOS 
UART PIE 

-1, f 
I PLL- I CLOCK 

RECOVERY 

r 
DATA SINEWAVE 

~ PLL-, J ~ DIGITAL 

RECOVERY ENERATOR 

1 
,I , 

AUDIOTAPE 
R,ECORDER 

+ 

6957 AUDVIS -

J 

[.~~ 

" 

I 
12 BIT 

MANUAL Vi-' 
BINARY 1"-1 
INPUT 

4 DIGIT 
OCTAL 

DISPLAY 

II' 

'" 12 BIT 

2:: BINARY 
DISPLAY 

~ 

12 OUTll-::PUT 
BITS BITS' , 
EXTERNAL Ito 
CONNECTOR 



HARDWARE FEATURES: 

• 4K Words of Resident Memory (RAM) for Program 
and Data Storage 

• Expandable to 32K Words of Memory: intercept II 

• Resident Control Panel Memory (2K Words ROM 
and 256 W.ords RAM) 
- Transparent to User Programs 
- Floppy Plsk 9peratlng System Bootstrap 
- Up to 8 Simultaneous Breakpoints . 
- Highly Interactive Debugging Fadlltles 

• Two High Speed Serial VO Ports with Multipl~ Baud 
Rates (14 Different Baud Rates) , 
- User Selectable ( 
- RS232C Standard on Both 1/0 Ports 
....., . Either Port May be Strapped for 20mA Current Loop 

6910/6911 
Intercept. lID 

Microcomputer 
Develop~ent System 

• Compact Size' 
- Intercept I (8.3cm x 40.8cm x 27.9cm) 
- 'Intercept II (21.6cm x 50.8cm x 47.6cm) 

. . 
• Extensive Hardware Options 

- 'Memory Module 
- Wlrewrap Module 
- Extender Module 
- Teletype Relay Module 
-Dual Floppy Disk System 

',. Intercept II: 6910 . 

• Intercept I: 6911 
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InterC?ept lIB 
GENERAL DESCRIPTION 

Intercept 1/11 is a general purpose microcomputer 
development system for Intersi/'s IM6100 Micro­
processor component. It consists oftwo PC boards, a 
Central Processor Module Board, and a Memory 
Module Board. The Central Processor Module Board 
includes the IM6100 CPU, resident memory (2K words 
ROM and 256 words RAM) for firmware storage, 
memory extension capability and two channels of 
serial 1/0 ports. The Memory Module Board includes 
4K words (4K x 12) of CMOS RAM for the user's 
PROGRAM/DATA storage. . 

All of the system control features, such as an extended 
memory control (for memory expansion up to 32K 
words); a real time clock, and DMA control functions 
are resident in the system. The resident firmware 
eliminates the need for the hardware control panel. 

The Intercept I has an ultra compact enclosyre size of 
8.3cm x 40.8cm x 27.9cm (HxWxD) and it can 
accommodate a total of four PC Boards. Two boards, a 
. processor card and a memory card, are supplied with 
the Intercept I system, and thus, the user can add up to 
two additional cards. 

The Intercept 1/ has a compact enclosure size of 
21.6cm x 50.8cm x 47.6cm (HxWxD), and it allows a 
total of eleven PC boards in the system. Because two 
cards come with the system, the user may add up to 
nine additional cards to Intercept 1/. 

Standardized board sizes and uniform bus definitions 
ensure. compatibility with previous Intercept designs. 
Intersi/ offers hardware and soft-'Vare support in-

, cluding 4K memory modules, floppycjisk hardware., 
Intercept Floppy Disk Operating System, eti:. ' 

,HARDWARE SPECIFICA'TIONS 

Word Size 

HostProcessor: Intersil IM6100 
Data: 12-bits 
Instruction: 12 or 24-bits 

Memory Size 

Main Memory 

RAM: 4K expandable to 32K (CMOS with battery 
backup standard) 

Control Panel Memory (2K words x 12) 

RAM: 256 words (not expandable - monitor uses 
128 words) 

ROM: 2K (not expandable - used by monitor) 

System Clock 

Crystal Controlled: 3.3MHz typical 

Serial I/O Interfaces 
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(RS232C is standard on both 110 ports; either port 
may be strapped for 20m A current loop operation) 

Primary Port 

Baud Rates: 50/75/110/134.5/150/200/300/6001 
1200/1800/240014800/9600/19200 

Any of these 14 different baud rates is switch 
selectable. 

Code Format: 10 level code 

Parity: None 

. Secondary Port 

Same as Primary Port except: Baud Rate is console 
controlled or so(tware programmable (50/75/1101 
134.5/150/2001300/600/1200/1800/2400/48001 
9600138400.) 

Includes four RS232C supervisory signals (two 
inputs and two outputs) 

Interrupt 

Single' level, maskable, prioritized, vectored or 
polled . 

Direct Memory Access 

Standard IM6102 DMA, bus control implemented on 
CPU module - transfer rate user controlled (direct 
memory interface) - typically greater than 2MHz. 

Physical Characteristics 

Dimensions: (HxWxD) a.3cm x 40.8cm x 27.9cm* 
. 21.6cm x50.8cm x47.6cm** 

Weight: 181bs.* 
35 Ibs.** 

Electrical Characteristics 

DC Power 
Supply 

"+5V± 5% 

*+5V ± 5% 

"+12V ± 5% 

**-12V ± 5% 

Power Supply 
Current 

6A 

1.5 A 

.SA 

.SA 

Basic 
System Current 

Requirements (Typ.) 

.SA 

.9 A 

.1 A 

.1 A 

"Applies to Intercept I Only. ""Applies to Intercept II Only. 

AC Power Requirements 

Frequency: 
Voltage: 
Power: 

50 or 60 Hz 
115 or 230V 'AC 
Intercept I: 70W max. 
Intercept 1/: 175W max. 

Environmental Characteristics 

Operating Temperature: 0° C to 50° C 

Humidity: 10% to 90% (no condensation) 
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Intercept lID 
Equipment Supplied (Basic System) . 

• 6912 Central Processor Module 

• 6901 4K CMOS RAM Module 

• Finished Cabinet with Power Supplies, Card Cage 
and Fan" . 

• Intercept User's Manual 

• IM6100 CMOS Microcomputer User's Manual 

• Two RS232C and One 20m A Current Loop Cabl.e 

• AC Power Line Cord 

""Intercept" Only. 

Hardware Options 

6901 - M4K x 12 . 
4K Nonvolatile CMOS Memory Module 
• 4K Words (4Kx12) CMOS Static RAM 
• 100 mAH Rechargeable Ni-Cd Battery Back-Up 

Included . . '. 

• Data Retention of Up to 40 Days 
• Ni-Cd Batteries Automatically Recharged' i.n a 
· . System Under Normal Power 
o Input Protect Switch 

(For Write Inhibit into RAM's) 
• 15.2cmx 21.6cm x 1.9cm 

6905 - WIREWP 
Wirewrap Module for User Interfaces to Intercept 
• Direct Interface to Intercept System 
• Universal Wirewrap Board 

6906 - EXTEND 
Extender Module 
• Extend any Intercept Module for Servicing, Testing, 

Trouble~Shooting, and Debugging 

6909 - RELAY 
Teletype Paper Tape Reader Remote Control Module 
• Remote Control of Teletype Model ASR33 Paper 

Tape Reader 
• 6.4cm x 9.5cm 

.• Protection Against Noise Induced by Line Surges 
when Interfacing to Teletype ASR33 

6970 -IFDOS 
Dual Floppy Disk System with Single Board Interface 
to Intercept Bus 
• IBM 3740 Compatible Media with Multiple Sources 
• Disc Drive/Controller/Formatter/lntercept Interface 

Included 
• Powerful Operating System 
• Editor, Assembler 
• Binary Loader, Octal Debugger 

.• Numerous Utility 'Programs for File Copying, 
Dumping, System Data Handling, and System 
'Prpgram Cataloging 

SOFTWARE/FIRMWARE SPECIFICATIONS 

Resident Control Panel Firmware Monitor. 

Capabilities 

• Accumulator,. Link, Program Counter, .Instruction/ 
Data Fields, MQ, Switch Register-examine/mo,dify 

• Control Panel and Main Memory-examine/modify 

• Single Instruction, Breakpoin~, Snapshot and Trace­
debugging and modify 

• IFDOS (FLOPPY DISK) Operating System 
Bootstrap 

• Memory Bit Pattern/Word. gearch 

• Bina,ry Paper Tape Input/Output Commands 
(Loader/Punch) 

• DEC PDP-8/EConsole Terminal, HL T, OSR 
Emu.lation . . ..' 

• Up to 8 Simultaneous Breakpoints 

Features 

• High Speed Resident Operation· 

• Highly Interactive Debugging Facilities 

• Completely Transparent to User Programs 

SOFTWARE' OPTIONS 

6980 - Intercept Floppy Disk Operating System. 
(IFOOS) 

Components 

• File System Controls Floppy Disk Input/Output 
Operation 

• Keyboard Monitor for Communication Between 
User and I FDOS 

• Text Editor Creates and Modifies ASCII Text at the 
Terminal 

• PAL Assembler translates IM6100 assembly lan­
guage to machine language in one or two passes. 
About 400 symbols can be created in standard 
system of 4K word memory. 1024 more symbols can 
be created with each 4K additional RAM with 
maximum symbol limit of up to 4095 symbols. 

• Numerous Switch Options and Pseudo-operations 
for Assembly and Listing Control' 7 

• Numerous Utility Programs for File Manipulation 
and Disk Dumping and Copying . 

• Disk Diagnostic Programs 

• Supplied with IFDOS in a Standard Floppy Diskette 
and Listing 

• Required Hardware: 
- Intercept System 
- ASCII Terminal 
- 6970-IFDOS Dual Floppy Disk Unit 
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6981 - FOPAL III 
PAL III Fortran Cross Assembler 
• Written in Standard Fortran IV 

• Card Deck Based 

• Can Use with Any Fortran Compiler and a Card 
Reader (such as 029 Reader) 

6982 - PDP®-8/E Extended Paper Tape Software Kit 
(Order No. 6982-QF081-AC) - See Note 1 

Components 

• Text Editor Creates and Modifies ASCII Text at the 
Terminal 

• PAL III Assembler Translatesthe IM6100 Assembly 
Language to Machine Language in Two or Three 
Passes 

• 23-Bit Floating Point Arithmetic Package 
Performs Basic Arithmetic. Trigonometric. and 
Exponential Function Using Floating Point 
Numbers 

• Supplied with programs in Paper Tapes and 
Documentation 
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6982 - FOCAL®8 
(Order No. 6982-IS-LFOCA) - See Note'1 
• Interactive Algebraic Language 
• Extensive Math. Functions 
• Easy to Learn High Level Language 
• Needs only 4K Words of RAM 
• Paper Tape Based 

® Registered trade mark of Digital Equipment Corp. 

Note: 
1. This is redistributed Digital Equipment Corporation Software. 
It is copyrighted and non-licensed Digital Equipment Corporation 
software. which means that it cannot be copied although it may 
be distributed to third parties. Digital Equipment Corporation 
assumes no responsibility for any software distributed by Intersil. 
Inc. nor for the performance.of any of Intersil's products. 



U~UlL 697G-IFDOS 
Intercept Floppy Disc 

Operating System 

DESCRIPTION 

The 6970-IFDOS Floppy Disc Operating System is 
designed to facilitate development of software for an 
IM6100 microprocessor-based system. An ASCII 
terminal such as the ASR33 is required, as well as at 
least 4K words of memory (included with the 
INTERCEPT prototyping system). 

HARDWARE 

The hardware components of 6970-IFDOS consist of 
two completely ',interfaced, floppy dis,c drive. 
mechanisms with all electronics,power supplies, and 
cables necessary to add over four (4) million bits of "on 
line" mass storage capability to the ,INTERCEPT pro­
totyping system. All components are contained in a 
single covered enclosure which is rack mountable or 
can be placed on any flatsurface. The interface module 
is inserted directly into the INTERCEPT bus and is con­
nected to the disc system via a multi-conductor ribbon 
cable. 

Features: 

• IBM3740 compatible media ~ith multiple sources 
• Software compatible with DEC RX8 for the PDP-8 ' 

minicomputers 
• Intelligent disc drive/controller formatter/interface 

communications which provide the ability to: 
• Detect, identify, and correct errors resulting from 

mechanical, electrical, media or human 
malfunction 

• Completely, fOrmat a diskette within industry 
standards 

• AutomaUc transparent self tests on disc related 
equipment are performed a~ times when system 
throughput is least affected 

• Flexible Programmed Input/Output for applications 
that require direct communications between user 
programs and the storage system 

SOFTWARE 

Features: 

• Afile system which maintains a catalog of user files 
on floppy disc arid performs file handling and input/ 
output operations as specified by user 

Features (con't): 

• A keyboard monitor which provides communication 
between the user and the operating system thereby 
enabling simple commands to enter and delete files 
in the user catalog, transfer files between memory 
and mass storage, print the user file catalog, and call 
system programs 

• An easy to learn text editor which allows the user to 
create and modify ASCII text at the console terminal 

• An extremely fast and flexible assembler which 
accepts source programs created by the editor and 
produces binary output for subsequent loading and 
execution ., 

• A binary loader which loads and executes assembler' 
outputfiles and facilitates loading of existing binary 
paper tapes 

• An octal debugger which allows the user to examine, 
modify, and control execution of programs from the 
terminal 

• Numerous utility programs for absolute block copy­
ing and dumping of floppy diSCS, system data han­
dling, control of system parameters, and printing of 
system program catalogs 

DIAGNOSTIC SOFTWARE 

• Binary programs to test the floppy disc system and 
interface 

• A listing of the programs 

PHYSICAL SPECIFICATIONS 

• DIMENSIONS Height 10.5 inches 
Width 19 inches, 
Depth 22.5 inches 

• WEIGHT 541bs 
• POWER REQUIREMENTS 

1,10 volts @ 60 Hz (2.0 Amps) or fJ 
.. ,'. 200 volts @ 50 Hz (1.5 Amps) 

The Hsting for 6980-ISOFT can be ordered separately 
by specifying 6980-ILIST. 
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FEATURES 

• Programs Intersil's IM6653/54 and IM87C48/C41 
families of CMOS EPROM products 

• Software controlled for ease. of expandability 

• IM6100 microprocessor based 
- 16K bit buffer memory 

• Serial data communication 
- 20 mA current loop 
- RS232C 
- 110 to 9600 selectable baud rate 

• Three operating modes 
-Master with CRT terminal or Teletype® 
- Slave with development system 
- Stand-alone for duplicating EPROMS 

• Self contained D/A controlled power supplies 

• Check sum error detection 

DESCRIPTION 

Intersil's 6920 CMOS EPROM programmer is a multi­
mode, cost effective solution to programming Intersil's 
IM6653/54 family of CMOS· EPROMs and the 
IM87C48/C41 family of CMOS EPROM based,single 
chip, 8cbit microcomputers. c • 

The 6920 is microprocessor controlled, allowing the 
programmer to operate as a stand-alone unit, for 
duplicating EPROMS; a master, for operation with CRT 
terminals or Teletype®; or a slave, for operation with a 
software development system or minicomputer. 
Serial data communication is used for all command 
and data transfers with a 20 mA current loop and an 
RS232C interface provided. Check sum error detection 
is employed for data validation. 

REAR PANEL VIEW 
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APPLICATION NOTE SUMMARY 

The following brief descriptions of current Intersil applica­
tion notes will provide a quick review of available applica­
tions literature. 

A003 UNDERSTANDING AND APPLYING THE ANA­
LOG SWITCH 

I ntroduces analog switches arid compares them to 
relays. Describes CMOS, hybrid (FET + driver), 
J-FET "virtual ,ground" and J,-FET "positive sig­
nal," types. Applications information included. 

, A004 IH5009 LOW COST ANALOG SWITCH SERIES 

Compares the members of the I H5009 "virtual 
ground" analog switches and provides suggested 
applications. 

A005 THE 8007 - A HIGH PERFORMANCE FET 
INPUT OP AMP 

Compares the 8007 with the 741, which is (pin 
compatible), and suggests applications such as log­
antilog amplifier, sample and hold circuit, photo­
meter, peak detector, etc. 

A006A NEW CMOS ANALOG GATE TECHNOLOGY 

Introduces Intersils' "Floating Body" process for 
,manufacturing CMOS analog gate and multiplexer 
devices. This process virtually eliminates destruc­
tive latch up. 

A007 USING THE 8048/8049 MONOLITHIC LOG­
ANTILOG AMPLIFIER 

Describes in detail the operation of the 8048 log­
arithmic amplifier, and its counterpart, the 8049 
antilog amp. " 

A008 A LOW COST DUAL FET-INPUT OP AMP: THE 
ICL8043 

Covers sample and hold, instrumentation amplifier, 
staircase generator, and automatic offset suppres­
sion circuits. 

A010 ,DIGITAL TO ANALOG CONVERTER CIRCUITS 
USING THE 8018A 

Describes, in detail, the operation of the 8018 D/A 
converter switch network. 

A011 A PRECISION FOUR QUADRANTMUL TIPLIER 
THE 8013 

Describes, in d~tail, the operation of the 8013 ana­
log multiplier. Included are multiplication,divi­
sion, and square root applications. 

A012 A PRECISION WAVEFORM GENERATOR AND 
VOLTAGE CONTROLLED OSCILLATOR - THE 
8038 

Describes, in detail, the operation of the 8038 and 
includes the generation of sine, squ'are, tr'iangular, 
sawtooth, and pulse waveshapes. Frequency con­
trol from 1/100 Hz ,to 500 kHz is possibie. See 
also A013. 

A013 EVERYTHING YOU ALWAYS WANTED TO 
KNOW ABOUT THE 8038 

A companion to A012, this note includes 17 of 
the most asked questions regarding the use of the 
8038. . 

A016 SELECTING AID CONVERTERS 

Describes the differences between integrating con­
verters and successive approximation converters. 
Includes a checklist for decision making, and a' 
note on multiplexed data systems. 

A017 THE INTEGRATING A/D CONVERTER 

Explanation of integrating A/D converters, to­
gether with a detailed error analysis. 

A018 DO'S AND DONT'S OF APPLYING AID CON­
VERTERS 

An analysis of proper design techniques using D/A 
converters. 

A019 4% DIGIT PANEL METER DEMONSTRATION/ 
INSTRUMENTATION BOARDS 

Describes two typical PC board layouts using the 
8052A/7103A 4% digit A/D pair. Includes sche­
matics, parts layout, list of materials, etc. Also 
see A028. 

A021 POWER' D/A CONVERTERS USING THE ICH 
8510 

A022 

A023 

Detailed analysis of the 8510. Included are a sec:, 
tion describing, the linearity of the device and ap­
plication notes for driving servo motors"linear and 
rotary actuators, etc. 

A NEW J-FET STRUCTURE - THE VARAFET 

, Describes in detail the' operation of the varafet, a 
standard J-FET with the analog gate interfacing 
components monolithically built in. 

LOW COST DIGITAL PANEL METER DESIGNS 

Provides a detailed explanation of the 7106 and 
71073% digit panel meter IC's, and describes the 
two evaluation kits avaiiablefrom Intersi!. 



A026 DC SERVO MOTOR SYSTEMS USING THE 
ICH8510 

This companion note to A021 explains the design 
techniques utilized in using the ICH8510 family 
to drive closed loop servo motor systems. 

A027 POWER SUPPLY DESIGN USING THE ICL8211 
AND ICL8212 

Explains the operation of, the ICL8211 /12 and de­
scribes various power supply configurations. I n­
eluded are positive and negative voltage regulators, 
constant current source, programmable current 
source, current limiting, voltage crowbarring, power 
supply. window qetector, etc. 

A028 BUILDING AN AUTO RAi\lGING DMM WITH 
THE ICL7103A/8052A CONVERTER PAIR 

This companion app note to A019 explains the use 
of the 8052A/7103A converter pair to build a ±4Y:. 
digit auto ranging digital multi meter. I neluded are 
schematics, circuit descriptions, tips and hints, etc. 

APPLICATION NOTE SUMMARY 

A029 . POWER OP.AMP HEAT SINK KIT 

Describes the heat sinks for the ICH8510 family. 
These heat sinks may be ordered from the factory. 

A030 THE ICL7104: A BINARY OUTPUT A/D CON­
VERTER FOR MICROPROCESSORS 

Describes in de"tail the operation of the 7104. In­
eludes digital interfacing, handshake mode, buffer 
gain, auto-zero and external zero. Appendix in­
eludes detailed discussion of auto-zero loop resid-

" ual errors.in dual slope AID conversion. 

H001 ULTRA LOW BIAS CURRENT OPERATIONAL 
AMPLlF"IER 

Introduces the ICH8500 op amp, and suggests ap­
plications, such as: picoammeter, .sample and hold 
circuit, and gated integrator. 
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HIGH RELIABILITYPRQCESSING 

100% INTEGRATED CIRCUIT·PROCESSING DISCRETEDEVICE PROCESSING 
Intersil is committed to build and process integrated cir­
cuits for. the Military/High-Rei market segments in con­
formance with MIL-STD-883 and MIL-M-38510. Any 
customer drawing which specifies testing as set forth in 
these documents will be automatica~lyprocessed to the 
latest revisions of MIL-STD-883 and MIL-M-38510, un­
less specific requests are made to the contrary. 

Intersil also offers Silvera I QPL-approved discrete products 
carrying the JANTX designation, whic.h are scrElened and 
qual ified. to the latest revisions of M I L-STD-750 and M I L­
S-19500. 

The latest significant changes in MIL-STD-883, Rev. B, 
and MIL-M-38510, Rev. D, concerned the change of Class 
A to Class S, the addition of 100% PIND'for Class S, and 
revisions of certain Group B· and Group b quality con-
formance requirements. . 

MIL":STD-8838 SCREENING AND QUALITY 
CONFORMANCE PROGRAMS, METHODS 5004 
AND 5005 

The f~"owing flow chart details screening activities as car­
ried out by Inter·sil for C"'ass S, Band C requirements. 

Wafer Lot Acceptance Method 
5007 (SEMI 

Metal Package Isolation. Prior 
to die mount 60QV<1 OOmA 

Traceabifity to Wafer Run 

Internal Visual Method 2010, 
Condition A 

Stabilization Bake 24 hours min. 
Method 1008, Condition C 

Temperature Cycling Method 1010, 
Condition C 

Constant Acceleration Yl Orienta­
tion Method 2001. Condition E 

Seal Hermeticity Fine & Gross 
Leak Method 1014 (Opt.) 

Particle Impact Noise Detection 
Method 2020, A or B 

Serialization 

Pre-Bum-In Electrical Test 
per Spec. 

Burn-in Test 240 hours @ 12SoC 
Min. Method 1015 

Post Burn-in Electrical Test 
per Spec. 

Reverse Bias Burn-in. 72 hours@ 
1S0QC Min., Method 101S, A 

Post Burn·in Electrical Test 
per Spec. 

Seal Hetmeticity Fine & Gross 
Leak Method 1014 

Final Electrical Test Functional, 
Dynamic & Switching@ 2SoC. 
Static @25°C Min. & Max. Temps. 

Radiographic, 2 Views, may be any 
sequence after Serialization 
Method 2012 

Quality Conformance Testing, 
Method S005 

External Visual Method 2009 

*Method 2017, Hybrid 

Traceability to Production Lot 

Internal Visual" Method 2010, 
Condition B 

Stabilization Bake 24 hours min. 
Method 1008, Condition C 

Temperature Cycling Method 1010, 
Condition C 

Constant Acceleration Y1 Orienta· 
tion Method 2001, Condo E (Min.) 

Seal Hermeticity Fine & Gross 
Leak Method 1014 

Pre·Burn·ln Electrical Test, 
when specified 

- Burn·in Test 160 hours@ 125°C' 
Min. Method 1015 

External Visual Method 2009 

Traceability to Prpduction Lot 

Internal Visual" Method 2010, 
Condition B 

Stabilization Bake 24 hours min. 
Method 1008, Condition C 

Temperature Cycling Method 1010, 
Condition C 

Constant Acceleration Y1 Orienta­
tion Method 2001, Condo E (Min.) 

Seal Hermeticity Fine & Gross 
leak Method 1014 

External Visual Method 2009 



QUALITY CONFORMANCE INSPECTION, 
CLASSES BAND C 

HIGH RELIABILITY PROCESSING 

The ,following diagram presents quality conformance inspection methods for Classes 6 and C as performed at Intersil. ' 

I GROUP,A I 
\ 

\ \ \ 

I GROUPB I I GROUPC I I GROUPO 

\ 

\ \, \ --~ I 
Subgroup 1 Subgroup 3 Subgroup 5 : Subgroup 1 

Electrical Electrical Electrical I 
Reject Reject Reject I 

(2) (3)* ' (10) I (77) 

: 
Subgroup 2 Subgroup 4 Subgroup 6 

Electrical Electrical Electrical 
Reject Reject ,Reject 

(3) (1) (3)" i 

*Sample must have had temp/time exposure specified for burn-in. 
L TPO 'of 15 applies to number of leads inspected except that in 
no case shall less than 3 devices be used. ' 

**Required only when a package contains a dessicant. 

NOTES: ' 

1. Group A 'and B ins~ections are required on individual inspec­
tion lots as a condition for acceptance for delivery. 

2. Samples shall be randomly'selected from the assembled inspec­
tion lot in accordance with appendix B of MI L-M-3851 O. Speci­
fied screen requirements of method 5004 are not required to have 
been completed for I ntersil's standard generic data program, but 
will be performed when required by customer drawing. Where 
use of electrical rejects is permitted, and unless otherwise speci­
fie!!, they need not have been st:bjected to the temperatureltime 

, ,exposure of burn-in. ' 

3. Group C (chip-related test) shall be performed periodically at 3 
month intervals. 

1 I 
\ \ \ \ 

Subgroup 2 Subgroup 1 Subgroup 3 Subgroup 5 
Electrical Destruct Electrical 

Reject Reject 
(25) (25) (25) (25) 

Subgroup 2 Su~roup4 

Electrical Destruct 
Reject 
(25) (25) 

4. Group 0 (package related tests) shall be performed periodically 
,at 6 month intervals. 

5. Where end point measurements are required but no parameters 
have been identified, the critical final electrical parameters speci­
fied for 100% screening shall be used as end point measurements. 

6. Subgroups within a group may be performed in ailY order but in-' 
dividual tests within a subgroup shall be performed in the se­
quence i,ndicated. 

t!I 
'II 
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HIGH RELIABILITY PROCESSING 

QUALITY CONFORMANCE 
The following steps are carried out when quality confor­
mance testing is performed on a lot from which samples 
are taken. 

QUALITY CONFORMANCE- CLASSES B & C 

STANDARD' 
SAMPLE ALLOWABLE TIME 

SIZE REJECTS ALLOWANCE 

Group A 
3-5 (Electrical 45 0 

Acceptance) days 

Group B 19 
(Package Electrical 0 1 week 
Related) Rejects 

1 from 
Group C 102 Good Subgroup 1 8-10 
(Die Related) Electrical 1 from weeks 

(Note 1) Subgroup 2 

50 Good 
Group D Electrical 1 from each 
(Package (Note 2) of 4 weeks 
Related) 75 Electrical 5 Subgroups 

Rejects 

NOTE 1: Non-destructive, shippable samples (102 units). 
NOTE 2: Destructive tests: 
Moisture resistance. Subgroup 3 sample size 25 units 
Variable-frequency vibration. Subgroup 4 sample size 25 units 

Total Destroyed 50 units 

QUALIFICATION TESTING 
When qualification testing is required, it will be equivalent 
to quality conformance testing, with the exception that 
Group A must be read and recorded on all applicable sub­
groups for the number of electrically-good units which will 
be requiredfor samples for Groups C and D. 

QUALI FICATION TESTING --' GROUPS B & C 

STANDARD 
SAMPLE ALLOWABLE TIME 

SIZE REJECTS ALLOWANCE 

Group A' 184 
(Electrical (Read & 5 5 days 
Acceptance) Record) 

Group B 19 
(Package Electrical 0 1 week 
Related) Rejects 

102 llrom 
Group C Good Subgroup 1 10-12 
(Die Related) Electrical 1 from weeks 

(Note 1) Subgroup 2 

50 Good 
,Group D Electrical 1 from each 
(Package (Note 2) of 4 weeks 
Related) 75 Electrical 5 Subgroups 

Rejects 

NOTE 1: Shippable samples. 

NOTE 2: 50 destroyed samples, subgroups 3 and 4. 

LIMITED USAGE QUALIFICATION 
A customer may elect to take advantage of a "Limited 
Usage" qualification per MIL-M-38510, in order to reduce 
the number of samples required, The following conditions 
must be met for eligibility for the "Limited Usage" qualif­
ication: 

1. A maximum quantity of 500 microcircuits is included 
in a single order. 

2. A maximum quantity of 2000 microcircuits is included 
in a given equipment-acquisition contract or program. 

3. A maximum quantity of 2000 microcircuits is to be pro­
cured during a 12-month period for a given circuit type 
and vendor. 

Microcircuits which qualify for limited usage cannot be as­
signed a JAN part number. Variable data will be taken only 
when specified in a customer drawing. 

LIMITED USAGE QUALIFICATION - CLASS B(l) 

SAMPLE ALLOWABLE TIME 
SIZE REJECTS ALLOWANCE, 

Group A 
(Electrical 45 0 5 days 
Acceptance) 

Group B 19 
(Package Electrical 0 1 week 
Related) Rejects 

Group C 
(Die Related, 10 Good 8-10 
Non-Destruc- Electrical 0 weeks 
tive) Parts 

Group D 25 
(Package (15 Good, 

0 4 weeks 
Related, 10 Electrical 
Destructive) Rejects) 

(1.) Mil-M-38510, Paragraph 4.4.4; MIL-STD~883, Method 5005. 



GLOSSARY OF MILITARY/AEROSPACE HIGH­
REL DEFINITIONS/TERMINOLOGY 

ACCELERATED BURN-IN - Same as "Burn-In", except 
that testing is carried out at an increased temperature (nom­
inally 1S0° C) for reduced dwell time. Accelerated testing 
is not permissible for Class S devices. 

ATTRIBUTES DATA - Go-No-Go data. Strictly pass/ 
fail and number of rejects recorded. A typical requirement 
for post burn-in electrical tests on Class B devices. 

BASELINE - Technique used to define manufacturing and 
test processes at time of order placement. Baselining usually 
involves development of a Program Plan and an Acceptance 
Test Plan which include flow charts, specification identifi­
cation/revision ,letters, OA procedures, and actual specimens 
of certain important specifications. During subsequent 
manufacture and testing of parts, it is not permissible to 
make revisions or changes to any of the i,dentified specifi­
cations, unless prior notification and possible customer ap­
proval occurs. Other terminology associated with ·baselin­
ing include "Critical Process Changes", "Minor Process 
Changes'~, and "Major Process Changes". 

BURN-IN - A screening operation. Devices are subjected 
to high temperature (typically 12So C) and normal power/ 
operation' for 160 hours (Class B devices) or 240 hours 
(Class S devices). 

CLASS S, BAND C INTEGRATED CIRCUITS - These 
c,lasses set forth the screening, sampling and document con­
trol reql!ireinents for IC testing. Terminology is' defined 
in MIL-M-38S10 and in Test Methods S004 and SOOS of 
MIL-M-38S10. Classes,S, Band C are sometimes referred 
to,as "Levels S, B and C." The Classes cover: 

CLASs S - Fpr space and satellite pro\lrams. Includes 
Condition A Precap, SEM, 240 hour burn-in, PI NO test 
an,d elaborate qualification and quality conformance 
testing. ,Normally requires extensive data, documenta- , 
tion, and program planning. Formerly referred to as, 
Class A. ClassS devices are quite expensive. ' 

CLASS B '- For manned flight, and includes most fre­
quently-procured military integrated circuits. Used for 
all but highest reliability requirements. Class 'B uses 
burn:"in, pre-cap, visual, etc. 

CLASS C - For ground support equipment. Contains 
only environmental screening requirements with pre-cap 

'visual. No burn-in required. 

In all classes,'L TPD (Lot Tolerance Percent Defective) is 
the sampling plan measurement criteria. 

CORRECTIVE ACTlON,- ytlose actions which a given 
supplier (or user) agrees to perform so that a detected prob­
lem does not reoccur. ' 

HIGH RELIABILITY PROCESSING 

DESC- Defense Electronic Supply Center, located in Day­
ton, Ohio. The command includes two major subgroups, 
with functions as follows: 

DESC-ECS - This group performs specification engi­
neering work. After the original specifications are cre­
ated at RADC, DESC-ECS implements and monitors 
the specifications. DESC-ECS is the industry's main 
interface on existing specifications. ' 

DESC-EQE - The group which supervises supplier cert­
ifications and qualifications. The group to which the in­
dustry submits applications when desiring to have de­
vices qualified (QPL'd) on an existing JAN slash sheet. 
DESC-EQE surveys supplier facilities and grants line, 
certification as various requirements are met. Alsore­
views 'manufacturer's qualification test data and issues 
JAN QPL's accordingly. 

DESC LINE CERTIFICATION - The document which ap-, 
proves a supplier's facilities as an appropriate site to manu­
facture JAN parts. 

DIE SHEAR ,TESTS - A sample test. Mounted chips are 
exercised to destruction. Degree of die adherence to lead 
frame is observed. Corrective action taken if required. ' 

DPA ~ Destructive Physical Analysis. Finished products 
are opened and analyzed, in accordance with customer or 
MIL Spec criteria. , 

GENERIC DATA.- Data pertaining to a device family; not 
necessarily the specific part number ordered by thecus­
tomer, but representative of parts in the family. Group B, 
C,and o generic data is frequently requested in lieu ofthe 
performance of special qual tests on a given order. Generic 
data tends to be inexpensive. 

GROUP A - Sample electrical tests which are,performed 
on each lot. Group A is defined in Test Method SOOS for 
integrated circuits and in MJL-S-19S00 for diodes and, 
transistors. 

GROUP B- A colle!:tion of package:"relate<! environmental 
and "wear-and-tear", tests. Defined in Test Method S005' 
for integrated circuits. For Class S screening, ,additional life' 
tests are requ ired, and are performed on every lot per M I L­
M-38S10. For diodes and transistors, Group B consists of 
both environmental and life tests. 

GROUP C - For Class Band C integrated circuits, only g 
Group C includes life testing and temperature cycling/con- ,:', 

' stant acceleration die-related sample tests. Defined in Test . , 
Method S005 and performed every three months per MIL-
M-38510. ' 

GROUP 0 -' A collection of' additional environmental 
package-related sample tests aS'defined in Test Method 
5005. Performed every six months per MIL-M-38510. 
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HIGH RELIABILITY PROCESSING 

JAN - "Joint Army Navy", a registered trademark of the 
U.S. Government. The JAN marking denotes a device which 
is in full compliance to MIL-M-38510 orMIL..,S-19500. 

JAN TX ~. A JAN-qualified diode or transistor which has 
been subjected to additional screening (burn-in) tests. 

JAN TXV - A JAN-quaiified diode or transistor which, 
in additional to burn-in testing, has been subjected to ad­
ditional screening including pre-cap visual inspection, as 
witnesse.d. by a government source, inspector. Equivalent 
to Class B screening for integrated circuits. 

"M38510" CIRCUITS - Until a recent revision to MIL-M-
38510, it was a common practice for users and suppliers 
alike to specify or offer integrated circuits marked "M3851 0/ 
XXX" without a J or JAN prefix. Thispart numbering sys­
tem indicated a device which was "near-JAN", "quasi-JAN" 
or "non-JAN". The practice tended to cause confusion be­
tween these devices and parts in full confo'rmance to JAN 
levels. MIL-M-38510 now prohibits such marking with the 
exception of two special instances: 

• When JAN QPL supplier for a given product does not 
exist, the government will permit "M3851 O/XXX" mark­
ing.' While a customer may specify such marking, the 
supplier must furnish the government with.evidence that 
the parts meet all applicable requirements. 

• For certain parts destined for use in F'-16 aircraft, 
"M38510/XXX" marking is permissible, but orders for 
such parts must be accompanied by appropriate DESC 
certification letter. 

M38510/XXX - Detail specifications (or "slash sheets") 
for integrated circuits. For example, the 1 01 specification 
covers Operational Amplifiers, with electrical requirements 
for the 741, LM101,108, 747 types, etc. 

MIL-M-38510 - The general military specification for in­
tegrated circuits. 

MIL-S-19500. - The general military specifications for di­
odes and transistors. 

MIL-S-19500/XXX - Detail specifications (or "slash 
sheets" for diodes and transistors. 

lllii L-STD-750 - Specifies Test Methods for diodes and' 
transistors, such as burn-in, pre-cap, temperature cycling. 
etc. 

MIL-STD-883 - Specifies Test Methods for integrated cir­
cuits, such as pre-cap, burn-in, hermetici1:y, storage life, 
etc. 

NPFC - Naval Publications and Forms Center, Philadelphia. 
Printing and distribution source for military specifications. 

NON-STANDARD PARTS' - In government terminology, 
refers to non:"JAN devices. Non-standard parts are typi­
cally covered by user Source Control Drawings (SCD). 

NON-STANDARD PARTS APPROVAL - Approval by the 
government (frequently RADe) ·of non-JAN parts, typi­
cally on source control drawings, for use in a military sys­
tem or program. This approval is essentially a waiver which 
permits non-JAN 38510 parts in a system which otherwise 
mandatorially requires JAN parts only. 

OPERATING LIFE TEST - Same conditions as burn-in, 
but duration is usually 1000 hours. This is a sample test 
(Qualification and Quality Conformance). 

PCA "'- Parts Configuration Analysis. A new term which 
has much the same meaning as "Baseline". 

PDA - Percent Defective Allowable. Criteria sometimes 
applied to burn-in screening. A '1 0% PDA (the most com­
mon type) means that if more than 10% of that lot fails as 
a result of burn-in (as determined by pre- and post-burn-in 
electrical tests) the entire lot is considered to have failed. 

PDS - Parameter, Drift Screening. Measures the changes 
(L~s) in electrical parameters through burn-in. Common for 
Class S devices . 

PIND '- Particle Impact Noise Detection. This is an audio 
screening test to locate and elminatethose parts which 
have loose internal particles. The test can isolate a high 
percentage of defectives, even in otherwise good lots. Re­
peatability of the tests is questionable. This test is one of 
the screening items forCI~ss S integrated circu'its~ 

PREPARING ACTIVITY - The organizational element of 
the government which writes specifications, frequently 
RADC. 

PRESEAL VISUAL - A screening inspection which in­
volves observation of a die through a microscope. 

PROCURING ACTIVITY..., Per MIL-M-38510, this is the 
organizational element. in the government which contracts 
for articles or services. The Procuring Activity can be a sub­
contractor (OEM), providing that the government delegates 
this responsibility. In such a case, the subcontractor does 
not have the power to grant waivers, unless this authority 
has been approved by the government. 

PRODUCT RELlABLIITY- Pertains to the level of qual­
ityof a product over a period of time. Reliability is usually 
measured or expressed in terms of Failure Rate (such as 
"0.002% per 1000 hours at a 60% confidence level at 25°C") 
or MTBF (mean tim'e between failure in hours). MTBF is 
the reciprocal of Failure Rate. 

QPL - Qualified Products List. In the case of JAN prod­
ucts, QPLs are identified as QPL-38510 for integrated cir­
cuits and QPL-19500 for diodes and transistors. QPL-
38510 revisions occur approximately quarterly and QPL-
19500 revisions occur approximately annual"'. In the in­
terim, the government will notify suppliers via letter of any 
new device qualifications which may have been granted. 
Two types of QPLs exist: 



PART II QPL - This is an interim or temporary QPL , 
which is granted on the basis of having obtained line 
certification and approval of an Appl,ication to Conduct 
Qualification Testing. A PART II QPL is automatically 
voided whenever anyone supplier is granted a PART I 
QPL; thus, a sole-source situation is condoned. 

PART I· QPL - A "permanent" QPL, granted after all 
qualification testing is completed and test data is ap­
proved by the government. 

QPL TT - Qualified Product List Throughput Time. That 
period which required, to obtain device qualification. 
QPL TT is a function of (1) whether a JAN slash sheet ex­
ists; (2) whether a competitor already holds a Part I QPL; 
arid (3) whether the applicant's production line. is certified 
by DESC. 

\ 

Following is a worst,..case example, where a JAN slash sheet' 
does not exist and government line certification has not 
been granted. QPL TT will be approximately 39.5 months, 
if the JAN slash sheet already exists, QPLTT will.be cut to 
about 10.5 months. If the applicant already has line certi­
fication', QPL TT will be about 2 months to obtain Part II 
status. 

Total time required to. obtain a Part. I QPL adds about 7 
months to QPL TT; in a worst-case example; about 46 
months will be required. 

QUALIFYING ACTIVITY -Per MIL-M-38510, the or­
ganizational element in the government which designates 
certification (i.e., DESC). 

QUALIFICATION TESTING - Initial, one-time sample 
tests which are performed to determine whether device 
types and processes are good. For integrated circuits, this 
usually means testing to Groups A, B, C.'and D. For diodes 
and transistors, this usually means testing to Groups A, B 
and C. 

QUALITY CONFORMANCE TESTING - These are sample 
tests which must be performed at prescribed intervals per 
MI L-M-38510 or MI L-S-19500, assuring that processes re-

,main in control and that individual lots are passed. 

RADC - Rome .Air Development Command, Griffiss AFB, 
New York. This isthe.government organization which cre­
ated semiconductor specifications; MIL-M-38510 and MIL­
STD-883 were developed at RADC. This Air Force unit 
develops specifications for all U.S. military services. RADC 
is frequently involved in granting waivers for non-standard 
parts for Air Force systems. 

READ AND RECORD DATA - Same as variable data. 

REWORK PROVISION - For semiconductor devices"per­
missible rework of parts is usually limited ,to re-testing 
(screening), lead Straightening or bending, re-marking, and 
cleaning. 

HIGH RELIABILITY PROCESSING 

S & V - Survivability and Vulnerability. Pertains to the 
ability of a device to resist radiation dosage. 

SCREENING - Operations which are performed on devices 
on a 100% basis (not sampling). Examples include pre-cap 
visual, burn-in hermeticity, 100% electrical test, etc. For 
integrated circuits, Test Method 5004 defines screening 
flow. 

SEM INSPECTION - Inspection by Scanning Electron Mi­
croscope. Die samples are examined at very high magnifi~ 
cation for metallization defects. A common inspection for' 
Class S devices. 

SERIALIZATION":' The marking of a unique part number 
on each part, with assigned numbers marked sequentially / 
consecutively. 

SCDs - Source Control Drawings. Typically user-generated 
drawings which require development of internal IC vendor 
sheets. Although each drawing may be slightly, different, 
all will be modelled around MIL-M-38510, MIL-S-19500, 
MIL-STD-883, or MIL-STD-750. 

SOURCE INSPECTION - Can be either Customer Source 
Inspection (CSI) or Government Source Inspection (GSI). 
Source. Inspection is initiated ,via purchase order, and can 
occur at one or more of the following points: 

• Pre-cap Visua,!. Expensive and adds to throughput time. 

• Final Inspection. Simple andinexpensive; little delivery 
impact. 

• Throughout. Very expensive and time-consuming. 

STANDARD PARTS '- In government terminology, JAN 
parts. 

TRACEABILITY...;. A production and manufacturing con­
trol system which includes: 

• Wafer run identification number. 

• Date pre-cap visual inspection was performed, identity 
of inspector, and specifi'cation number and revision. 

• Lot number and inspection history. 

• QA Group A electrical results. 

VARIABLE DATA - Read and recorded electrical measure­
ments (parametric values). Usually required for pre- and 
post-burn-in electrical tests. Also common for Group C 
and D testing. . ' " 

WIRE. PULL TESTS - Bond wire pull tests will be speci­
fied in two modes: 

DESTRUCTIVE WIRE PULL -" Generally performed 
periodically in assembly on a sample basis. Wires are 
pulled to. destruction and the break point force is re­
corded. Corrective action is taken as required. 
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CHIP ORDERING INFORMATION 
FET, MOSFET, AND DUAL TRANSISTOR CHIPS 
INTRODUCTION 

Intersil'recognizes the increasing need for transistors and 
FETs in die form. To fulfill this need,lntersil offers a full 
line of JFETs, MOSFETs, and dual transistors in die form. 

Die sales do, however, present some unique problems.' In 
many cases the chips cannot be guaranteed to the same 
electrical'specifications as the packaged part. This, is due 
to the fact that leakage, noise, AC parameters and temper­
ature testing cannot be tested to the same degree of accu­
racy for dice as it can fqr packaged devices. This is due to 
equipment limitations imd handling problems. 

PURCHASE OPTIONS 

Intersil offers dice which are delivered in a number offorms: 

• Chips which have been electrically probed, inked, visu­
ally inspected and diced. 

• Wafers which have been electrically probed, inked, visu­
ally inspected and scribed only. 

• Wafers which have been electrically probed, inked,and 
visually inspected only. 

GENERAL. PHYSICAL ,INFORMATION 

• Chips are available with exact length X width dimensions 
plus tolerance (see individual data sheets). Chip height 
ranges from .003" to .006". 

• To facilitate die attaching, chips are gold backed. Ap­
proximate thickness is 1000 angstroms. In general, dice 
should be attached to gold, platinum,or palladium met­
allization: Thin-film gold,moly-gold and most of the 
thick-film metallization materials are compatible. 

• Consult individual product information sheets for dimen­
sions. Except for the, aluminum bonding pads, the chips 
are completely covered with vapox (silicon dioxide). This 
minimizes damage to the chip caused by handling prob­
lems. 

• All chips have aluminum metallization and' aluminum 
bonding pads. Typical ,aluminum thickness is 12,000 
angstroms. 

• Die are 100% tested to electrical specifications, then visu­
ally inspected. When wafers are ordered, dice which fail 
the electrical test are inked out. 

• Generally the minimum size of the die-attaching pad 
metallization should be at ,least 5 mils larger (on every 
edge) than the chip dimensions. For example, a 15 mil 
chip sho,uld be attached on at least a 25mil pad. 

CHIP AND WAFER PROCESSING FLOW CHART 

WAFER 
PROCESSING 

WAFER 
CLASSIFICATION 

AND 
ALLOCATION 

100% 
ELECTRICAL 

PROBE 

QC 
ELECTRICAL 
INSPECTION 

BACK LAP 
AND 

GOLDBACK 

r- - - :- WAFERS' 
I I 

QC I 
VISUAL I 

INSPECTION I 

PACKING AND SHIPPING 

aCsample 
I---;'_~ assembled for 

special testing 
when required 



CHIP ORDERING INFORMATION 

RECOMMENDED DICE ASSEMBLY PROCEDURE FETS 

CLEANING 

Dice supplied in die form do not require cleaning prior to 
assembly. Dice supplied in wafer form should be cleaned 
after scribing and breaking. Freon TF in a vapordegreaser 
is the preferred cleaning method. However, an alternative is 
to boil the die in TCE for five minutes with a rinse in iso­
propyl alcohol for 1-2 minutes. 

DIE ATTACH: 

The die attach operation should be done under a gaseous 
nitrogen ambient atmosphere to prevent oxidation. A pre­
form should be used if the mounting surface has less than 
50 microinches of gold and the die should be handled on 
the edges with tweezers. Die attach temperature should be 
between 385· C andAOO· C with eutectic visible on three 
sides of the die after attachment. 

BONDING: 

Thermocompression gold ball or aluminum ultrasonic bond­
ing may be used. The gold ball should be about 3 times the 
diameter of the gold wire. The ball should cover the bond~ 
ing pad, but not excessively, or it may short out surrounding 
metallization. 1-mil ~Iuminum wire may be used on most 
dice, but should not be used if the assembled unit.will be 
plastic encapsulated. 

HANDLING OF DICE: 

All dice shown in this catalog are passivated devices and In-· 
tersil warrants that they will meet or exceed published spec­
ifications when handled with the following precautions: 

• Dice should be stored in a dry inert-gas atmosphere. 

• Dice should be assembled using normal semiconductor 
.techniques. 

• Dice should be attached in a gaseous nitrogen spray at II 
tel11perature less than 430· C. 

ELECTRICAL TEST LIMITATIONS 

DUAL BIPOLAR TRANSISTORS 

LVceo 
BVcbo 
BVebo 
Hfe 

vce(SATI 
I .. 
cbo 

vbel-vbe2 ' 

Ibl~lb2 

100V max. @ .. 1 mA 

. 100V max. @ ;;'1 /.IA 

100V max. @ ... 10 mA 

"1000-@ ;;'10 /.IA 

;;'10mV·@"10 mA 

;;'100 pA @ "100V 

;;'1 mV@;;'10/.lA 

;;'2 nA 

Breakdown voltage 

Pinch-off voltage 

VGS(TH) 

ROS(on) 

lOSS & 10(on) 
gfs 

10(off), IS(off), IGSS 
V GSl - V GS2 (Duals) 

100V max.@ 1 /.IA. 

0-20V@;;'1 nA 

0-20V@;;'10/.lA 

20.n min. @ V GS = 0 (V GS = 30 MOSF ETs) 

1CiOmA max. 

10,000 /.I MHOS max. @ 10 .. 10 mA 

100pA min. 

10mVmin. 

E)ectrical testing is guaranteed to a 10% L TPD. AC para­
meters such as capacitance and switching time cannot be 
tested in wafer or dice form. 

STANDARD DIE CARRIER PACKAGE 

• Easy to handle, store and inventory. 

• 100% electrically probed dice with electrical rejects re­
moved. 

• 100% visually sorted with mechan.ical and visual rejects 
rel11oved. 

• Easy visual inspection - dice in carriers, geometry side 
up. 

• Individual compartment for each die. 

• Carriers usuabh! in customer production ~rea .. 

• ~arrier may be storage container for unused dice. 

• Carriers hold 25, 100, or 400 dice, depending on· die size 
and quantity ordered. 

• Part numbers shown in this catalog are for carrier pack­
aging. 

CLEAR AMBER COVER 
. /'" WITH ANTI-8TATIC 
r PLASTIC FI LM 

.'?~-> . tl 
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CHIP ORDERING INFORMATION 

OPTIONAL VIAL PACKAG.E 

• 100% electrically probed dice with rejects inked but in­
cluded in vial. Bulk shipment. 

• 10% extra good dice included (no charge) to .cover pos-
sible breakage and/or visual rejects .. 

• Preferred for production quantities. 

• Lower cost. 

• For vial package - replace "0" in catalog nU(llber with 
"V", e.g.: 2N4416/0 {2N4416 dice in carrier) becomes 
2N4416/V (2N4416 dice in vial). 

OPTIONAL WAFER PACKAGE 

• 100% electrically probed - rejects inked. 

• 10% extra good dice included (no charge) to cover pos-
sible breakage and/or visual rejects. 

• Preferred for production quantities. 

• Lowest cost. 

• Wafer is supplied unscribed. 

• For wafer package':" replace "0." in catalog number with 
"W", e.g.: 2N4416/0 (2N4416 dice in carrier) becomes 
2N44161W (2N4416 dice in wafer)~ 

FOAM 

MYLAR 

--___ FILTER PAPER 

mNOT" 
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Intersil reserves the right to improve device geometries and 
manufacturing processes as required. These improvements 
may result in slight geometry changes. However, they will 
not affect the electrical limits, basic pad layouts or max­
imum die sizes in this catalog. 

ELECTRICAL TEST CAPABILITY! 

As an example of how to use the capability chart to see 
what I ntersil actually guarantees and tests for, or1' a 100% 
basis, compare .the 2N4391 in a TO-18 package to the 
2N4391 delivered as a chip. 

Elect~ical T~st Spec. 2N4391 in a TO-1S, 2N4391 Chip 

IGSS @25C 100 pA max. 100 pA max. 

BVGSS 40V min. 40V min. 

ID(of!) @ 25C 100 pA max. 100pA max. 

V GS(forward) lV max. See note 1 

V GS(off) or V p 4V to 10V 4~tol0V 

IDSS 50 to· 150 mA 50 to 100 mA 

VDS(on) 0.4V max. O.4V max. 

rDS(on) 30n max. 30n max. 

Ciss 14 pF max .. Guaranteed by Design 

Crss 3.5 pF max.' Guaranteed by Design 

td 15ns max. Guaranteed by Design 

1, 5ns max. Guaranteed by Design 

toft 20ns max. . Guaranteed by Design 

tf l?nsmax~ Guaranteed by Design· 

NOTE ·1: This parameter is very dependent upon quality of miltal­
lization surface to which chip is attached. 

SUMMARY 

Of the 14 items specified for the package part, only 7 can 
be tested and guaranteed in die form. It is tobe noted that 
those· specifications which' cannot be tested in die form can 
be sample tested in package form as an indicator of lot per-

. formance. Many of the tests, however, such as capacitance 
tests, are design parameters. 

The above electrical testing is guaranteed toa 10% L TPO. 
However, there are occasions where customer requirements 
cannot be satisfied by wafer sort testing alone. While the 
previously described tests will be done ona 100% basis, In­
tersil recognizes the need for additional testing to obtain 
confidence that a particular customer's. needs can be met 
with a reasonably high yield. Toward this end Intersil has 
instituted a dice sampling plan which is two-fold. First, 
random samples of the dice are packaged and tested to as­
sure adherence to the electrical sPecification. When re­
quired, wafers are identified and wafer identity is tied to 
the samples. This tests both the electrical character of the 
die and its ability to performehictrically after going through 
the high temperature ,dice attachmen.tstage. SeconQ, more 
severe testing can be performed on the packaged devices 
per individual customer needs.. When testi(lg is required 
other than that called out in the data sheet, Intersil issues 
an ITS number to describe the part. Examples o.f tighter 
testing which can be performed on packaged samples is 
shown as follows: 



FET & DUAL FET PAIRS 

1. Leakages to 1 pA (l955) 
2. ros (on) to as low as 4 ohms 

3. ID (off) to 10 pA 

4. loss to 1 amp (pulsed) 

5 .. GFSto 10,000 Jlmho 

6. Gas to 1 Jlmho 

7. en noise to 5 nV/v!RZ at frequencies of 10Hz to 100Hz 

8. CMRR to 100 dB 

9. ~(V9Sl-Vgs2)/~Tdownto 10JlVtCtoan LTPDof20% 

10. gm match to 5% 

11. loss match to 5% 

CHIP ORDERING INFORMATION 

TRANSISTOR PAIRS 

1, Leakages to as low.as 1 pA 

2. Beta with collector current up to 50mA and as low as 100nA 

3. fT up to 5_00 M Hz with collector currents in the range of 
10 JlAto 10 mA 

4. Noise measurements as low as 5nV/y'HZ from 10Hz to lOOkc 

5. ~(Vbel- Vbe2) / ~T to 10 JlV tc to an L TPD of 20% 

VISUAL INSPECTION 

Individual chips are 100% inspected to MIL-STD-750, 
. Method 2072 or, as an option, MI L:'STD-883, Level B. 
Inspection is done t6 an L TPD of 20%. As an option, In­
tersiloffers S.E.M. capability on all wafers: 
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CHIP ORDERING INFORMATION 

CMOS INTEGRATED CIRCUIT CHIPS 

INTRODUCTION 

In addition to discrete device chips, Intersil also offers a full 
line of metal gate CMOS integrated circuits in die form. Die 
sales, however, present some unique problems. In many 
cases, chips cannot be guaranteed to the same electrical 
specifications as can the packaged parts. 'This i~ because 
leakage, noise, AC Pilrameters and temperature testing can­
not be guaranteed to the same degree of accuracy for dice 
as for packaged devices., ' 

GENERAL PHYSICAL INFORMATION 

• Chips are available with precise length and width dimen­
sions, ± 2 mils in either dimension. 

• Chip thickness is 15 mils ±1 mil. 

• Bonding pad and interconnect material is aluminum, 10K 
to 15K A. thick. 

• Each die surface is protected by planar passivation and 
additional surface glassivation except for bonding pads 
and scribe lines. The surface passivation is removed from 
tl:!e bonding pad areas by an HF etchant; bonding pads 
may appear discolored at low magnification due to sur­
face roughness of the aluminum caused by the etch ant. 

• Die 'are 100% inspected to electrical specifications, then 
visually inspect~d according to MI L-STD-883, Method 
2010.2, Condition B, with modifications reflecting 
CMOS requirements., 

• Bonding pad dimensions are 4.0 x 4.0 mils minimum. 

• Storage temperature is -40·C to +150·C. 

• Operating temperature is -20·C to +70·C. 

• Guaranteed AQL Levels: 

Visual 
Functional electrical testing 
Parametric DC testing 
Untested parameters 

2.0% , 
1.0% 
4.0% 

10.0% 

CMOS INTEGRATED CIRCUIT CHIP PROCESSING FLOW CHART , • WAFER 

_!.~~~I~~,; ac CARRIER ELECTRICAL LOADING VISUAL INSPECTION 
INSPECTION 

~ t t / 
WAFER SCRIBE PACKING 

CLASSIFICATION & & 
& ALLOCATION FRACTURE SHIPPING 

--'- t 
100% 100% 

ELECTRICAL CLEAN 
. PROBE 

l + 
~ 

100% 
VISUAL 

+ aCsample 

'-- ac assembled for 
VISUAL special testing 

when required 
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CHIP ORDERING INFORMATION 

RECOMMENDED DICE ASSEMBLY PROCEDURES 'STANDARD DIE CARRIER PACKAGE 

CLEANING 

Dice supplied in die form do not require cleaning prior to 
assembly. However, if cleaning is desired, dice should be 
subjected to freon TF in a vapor degreaser and then vapor­
dried. 

RECOMMENDED HANDLING 

Intersil recommends that dice be stpred in the vacuum­
sealed plastic bags which hold the dice carriers. Once re­
moved from the sealed bags, the 'dice should be stored ina 
dry, inert-gas atmosphere. ' ' 

Extreme care should be used when handling dice. Both 
electrical and visual damage can occur as the result of an 
unclean environment or harsh handling techniques. ' 

DIE ATTACH 

The die attach operation should be done under a gaseous 
nitrogen ambient atmosphere to prevent oxidization. If a 
eutectic die attach is used, it is recommended that a 98% 
gold/2% silicon preform be used ,at a die attach tempera­
ture between 385°C and 435°C. If an epoxy die attach is 
used, the epoxy cure temperature ,should not exceed 150°C. 
If hermetic packages are used, epoxy die attach should be 
carried out with caution so that there will be no "out!lassing" 
of the epoxy. 

BONDING 

Thermocompression gold ball or aluminum ultrasonic bond­
ing may be used. The wire should be 99.99% pure gold and 
the aluminum wirl\ should be 99% aluminum/1% silicon. 
In either case, it is recommended that 1.0 mil wire be used 
for normal power circuits. 

• Easy to handle, store and inventory. 

• 100% electrically probed with electrical rejects removed. 

• 100% visually sorted with mechanical and visual rejects 
removed. 

• Easy visual inspection - dice are in carriers, geometry 
side up. 

• Individual compartment for each die. 

• Carriers usable in customer production area. 

• Carrier may be used as storage contained for unused dice. 

• Carriers hold 25, 100 or 400 dice, depending on die size 
and quantity ordered. 

• Packaging of integrated circuit dice in carriers is identi­
cal to illustration shown earlier for discrete device, ex­
c~Ptthat IC chips care riot available in vilil packs or in 
wafer form. 

CHANGES 

Intersil reserves the right in improve device, geometries and, 
manufacturing processes without prior notice. Although 
these improvements may result in slight, geometry changes, 
they will not affect dice electrical limits, pad layouts, or 
maximum die sizes. 

USER RESPONSIBILITY 

Written notific!ltion of anynon-conforrnance by Intersil of 
Intersil's dice speCifications must be made within 75 days of 
the shipment date ofthe die to the user. Intersil assumes no 
responsibility for the dice 'after 75 days or after further user 
processing such as, but notlimited to, chip mounting or wire 
bonding. 
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PART NUMBERS 
AND ORDER INFORMATION 

Ii) 

Example of Intersil Part Number: 

BASIC SELECTION TEMP PKG PIN 

ICH8500 

ICLB038 

IH5040 

A' 

C 

.C 

'C 

M 

T, 

P 

D 

V ICH8500ACTV 

D ICLB036CC PD 

E IH5040MDE 

ON ALL INTERSiL IC PART NUMBERS. THE LAST THREE 
LETTERS ARE' TEMPERATURE; PACKAGE, AND PIN 
NUMBER, RESPECTIVELY. 

TEMPERATURE: C: - Commercial 
, I . .:.c. Indu'strial 

PACKAGE: 

, M . '-- Military 

D - Ceramic Dual-In-Line 
E - Small TO-8 Type 
F - Ceramic Flat Pack .... . 
I - 16 Pin Dip (0.6 X O./) Lead Space 
J - Cerdip DuaJ-ln-Line ." , 

K - 8 Lead TO-3 Metal Can 
L - Leadless, Ceramic 
p. - Epoxy Dua:I-ln-Lin~ 
Q - 2 Lead MetaiCari 
T - TO-5 Type 

DR - TO-72 with NO.4 Lead 
Connected to Case 

/ 

NUMBER OF PINS: A -.8 
B --:10 
C - 12 
D - 14 
E - 16 
N - 18 
F - 22 
G - 24 
I - 28 
J - 32 
K - 36 

·L - 40 
M -48 
V - 8, 0.230 in. Pin Circle 
W - 10,0;230 in. Pin Circle 
y. - 8, No.4 Lead 

Con nected' to . Case 
Z - 10, NO.5 Lead 

Connected to·Case. 

B·16 

LINEAR: 

ICL 8038 

C iSe li:,.mb" oi"" 
.' Package 

. 'Temperat~reRange: 
M - -55°C to +125°C 
I - -20°C to + 85°C 
C - O°C to +. 70°C 

L....:_:"-_ Electrical Selection (optional) 

1...-______ Device Chip Type 

L....:---:..----Intersil Linear Circuit 

HYBRIDS: 

.• DG126~L·1 ..... paCkage::' . 

, . .. •. A - Metal Can 
. .... L - Flat pack 

P - Ceramic 
. Temper~tum Range: 

A - -55°C to +125°C 
B - -20°C to + 85°C 
C -:- 0° C to + 70° C 

'--'-.....,.---'---,...oevice Chip Type 
L-___ -,-__ --'- Device F:amily' 

IH5043 B M F 0 

DG . -. Drivers 
D ~ Drivers 
G - Multi-chan'nel FET 

--Eill=L Number of Pins ~ Package. 
. Temperature Range: 

M - -55°(; to +125°C 
C - O°C to + 70°C 

Electrical Selection (optional) 
L....: ______ Device Chip Type 

L....:--------Intersil Hybrid/Analog Gate 

WATCH AND CLOCK: 

ICM 7045 A I P I 

t ~ Number Of' Pins' l:== Package 
Temperature R~nge: 

M - -55°C to +125°C 
I - -20°C to'+ 70°C' 
C - O·C tei + 700 'C 

L-____ Electrical Selection (optional) 
L....: _____ Device Ohip Type 

L....: _______ Intersil Watch and Clock Circuit 



BIPOLAR MEMORY: 

1M 5 600 C J E 

t.~'RT NUMBERS AND ORDER INFORMATION 

MOSMEMORY: -Et C Number of Pins ~paCkage 
Temperature 

M - -55°C to +125°C 
C - O°C to + 75°C 

Specific Chip Type 
'-------General Type 

2 - Field Programmable Logic Array (FPLA) 
6 - Programmable Read Only Memory (PROM) 

'---------Bipolar Process 
'---------Intersil Memory Circuit 

C/MOS MEMORY: 

1M 6 5 08 A -1 MOE -mi , Number of Pins L Package 
Temperature 

M - -55°C to +1.25°C 
I - -40°C to + 85°C 
C - O°C to + 75°C 

'----- Improved Speed, Reduced Current (optional) 
'------ Operating Voltage (optional) 

'--'-----'-- Specific Chip Type 
'-------- General Type 

1 - Processing Elements 
3 - Read Only Memories (ROM) 
4 - Interface Elements 
5 - Random Access Memories (RAM) 
6 - Programmable Read Only Memory (PROM) 

'------'---- C/MOS Process 

'--------- Intersil Memory Circuit 

1M 7 114 L 2 C J N - illi Number of Pins 
Package 

, Temperature Range 
M - -55°C to +125°C 
I - -40°C to + 85°C 
C - O°C to + 75°C 

'----- Speed Selection 
'-------- Power Selection 

'-------- Device Chip Type 
'-------.,--- MOS Process 

'----------Intersll Memory 

VMOS PART NUMBERING (PROPRIETARY PARTS) BREAKDOWN 

IVN5200XYZ 

-~-~t Breakdown ' 
, Voltage 

Z if Zener 
N if None 

Package Code 

...... ---- Selection 

'------- Basic Type 

'--------- N or P 

'--________ Intersil 

VMOS 

FOR INDIVIDUAL PART AVAILABILITY, PLEASE REFER TO 
A CURRENT INTERSIL PRICE LIST OR CONTACT YOUR 
NEAREST INTERSIL SALES OFFICE. 

VOLTAGE 
A 20 
B 30 
C 35 
D 40 
E 60 
F 80 
G 90 
H 100 
J 125 
K 150 
L 175 
M 200 
N 225 
P 250 
Q 300 
R 350 
S 400 
T 450 
U 500 

PACKAGE CODES 
TO-237 (92+) A 
TO-202 B 
TO-220 C 
DICE D 
TO-66 H 
TO-3 K 
TO-52 S 
TO-39 T 
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INTERSIL FIELD SALES OFFICES 

CALIFORNIA 
1,272 Forgewood Avenue 
Sunnyvale, California 94086 
Tel: (408) 744-0618 
TWX: 910-339-9260 

400 Oceangate, Suite #1102 
Long Beach, CA 90802 
Tel: (213) 436-9261 
TWX: 910-341-6829 

COLORADO 
2 Parker Place, Suite 101 
2600 S, Parker Road 
Aurora, Colorado 80014 
Tel: (303) 750~7004 
TWX: 910-320-2982 

FLORIDA 
1001 N,W. 62nd Street, Suite #309 
Fort Lauderdale, Florida 33309 
Tel: (305) 772-4122 
TWX: 510-955-9883 

ILLINOIS, 
201 Ogden'Avenue, Suite #230 
Hinsdale, Illinois 60521 
Tel: (312) 986-5303 
TWX: 910-651-{)859 

MASSACHUSETTS 
2 Miiitia Drive, Suite 12 
Lexington, Massachusetts 02173 
Tel: (617) 861-6220 
TWX: 710-326-0887 

MINNESOTA 
6550 York Avenue, South, Suit~ #307 
Minneapolis, Minnesota 55435 
Tel: (612) 925-1844 
TWX: 910-576-2780 

NEW JERSEY 

560 Sylvan Avenue 
Englewood Cliffs, New Jersey 07632 
Tel: (201) 567-5585 ' 
TWX: 710~991-9730 

OHIO 
228 Byers Road 
Miamisburg, Ohio 45342 
Tel: (513) 866-7328 
TWX: 810-473-2981 

TEXAS 
12820 Hillcrest Drive, Suite #118 
Dallas, Texas 75230 
Tel: (214) 387-0539 . 
TWX: 910-860-5482 

CANADA 
338 Queen Street East, Suite #208 
Brampton, Ontario L6V lC4 ' 
Tel: (416) 457-1014 
TWX: 610-492-2691 



ALABAMA 
K & E Associates, Inc: 
Suite 122 
3313 Memorial Parkway SE 
Huntsville, AL 35801 
Tel: (205) 883-9720 
TLX: 594421 

ARIZONA 
Shefler-Kahn 
2017 N. 7th Street 
Phoenix, AZ 85001 
Tel: (602) 257-9015 
TWX: 910-951-0659 

CALIFORNIA 
0' Sales, Inc. 
5575 Magnatron Blvd. - Suite B 
San Diego, CA92111 
Tel: (714) 560-6266 

CONNECTICUT 
COM-SALE 
633 Williams Road· 
Wallingford, CT 06492 
Tel: (203) 269-7964 

FLORIDA 
Eir, Inc. 
450 Seminola Blvd. 
Casselberry,FL 32707 
Tel: (305) 830-9600 
TWX: 810-853~9213 

IDAHO 

Sage Sales 
3524 South 1100 East 
Salt Lake City, UT 84106 
Tel: (801) 485-5111 
TWX: 910-925-5153 

ILLINOIS 
Dolin Sales 
6232 N. Pulaski Road 
Chicago, IL 60646 
Tel: (312) 286-6200 
TWX: 910-221-5018 

INDIANA 
Delesea Sal~s 
Executive .Office Park 
2118 Inwood Drive- Suite 117 
Ft. Wayne, IN 46805 
Tel: (219) 483-9537 
TWX: 810-332-1407 

Delesea Sales 
10026 E. 21 st Street 
Indianapolis, IN 46229 
Tel: (317) 894-3778 

DOMESTIC SALES REPRESENTATIVES 

IOWA 
Dy-Tronix, Inc. 
23 Twixt Town Ro'ad, N.E., Ste. 103 
Cedar Rapids, IA 52042 
Tel: (319) 377-8275 

MARYLAND 
New Era Sales, Inc. 
Empire Towers - Suite 407 
7300 Ritchie Highway 
Glen Burnie, MD 21061 
Tel: (301) 768-6666 
TWX: 710-861-0520 

MASSACHUSETTS 
COM-SALE 
235 Bear Hill Road 
Waltham, MA 02154 
Tel: (617) 890-0011 

MICHIGAN 
Giesting & Associates 
5654 Wendzel Drive 
Coloma, MI 49038 
Tel: (616) 468-4200 

Giesting & Associates 
18427 Jamestown Circle 
Northville, MI 48167 
Tel: (313) 348-3811 

MISSISSIPPI 
K & E Associates, Inc. 
Route 4, Box 70 
Corinth, MS 38834 
Tel: (601) 287-1471 
TWX: 510-984-0766 

MISSOURI 
Dy-Tronix, Inc. 
11190 Natural Bridge 
Bridgeton, MO 63044 
Tel: (314)731-5799 . 
TWX: 910-762-0651 

Dy-Tronix, Inc, 
13700 East 42nd Terrace 
Independence, MO 64055 
Tel: (816)373-6600 

MONTANA 
Sage Sales 
3524 South 1100 East 
Salt Lake City, Utah 84106 
Tel: (801) 485"5111 
TWX: 910-925-5153 

NEW HAMPSHIRE 
COM-SALE 
Grenier Industrial Village 
P.O. Box 315 
Londonderry, NH 03053 
Tel: (603) 668-1440 

NEW JERSEY 
Barrett Associates 
140 Barclay Center 
Route 70 
Cherry Hill, NJ 08034 
Tel: (609) 429-1551 
TWX: 710-896-0881 

NEW MEXICO 
Sheller-Kahn 
10200 Menaul NE 
Albuquerque, NM 87112 
Tel: (505) 296-0749 

NEW YORK 
NYCOM, Inc. 
10 Adler Drive 
East Syracuse, NY 13057 
Tel: (315) 437-8343 
TWX: 710-541-1506 

NORTH CAROLINA 
B. T. Funderburk, Inc. 
5933 Ponderosa Drive 
Raleigh, NC 27612 
Tel: (919) 782-3493 

OHIO· 
Crest Component Sales 
Tanglewood Professional Building 
8505 Tanglewood Square 
Chagrin Falls, OH 44022 
Tel: (216) 543-9808 

Giesting & Associates 
3274 Donneybrook Lane 
Cincinnati, OH 45239 
Tel: (513) 521-8800 
TLX: 21-4823 

Giesting & Associates 
5512 Autumn Hills Drive 
Dayton, OH 45426 
Tel: (513) 293~4044 

Giesting & Associates 
570 South State Circle 
Galion, OH 44833 
Tel: (419) 468-3737 

OREGON 
LD Electronics 
P.O. Box 626 
Beaverton, OR 
Tel: (503) 649-8556, 649-6177 
TWX: 910-467-8713 

TEXAS 
Southern States Marketing 
14330 Midway Road 
Suite #216 
Dallas, TX 75240 
Tel: (214) 387-2489 

Southern States Marketing, Inc. 
6006 Bellaire·- Suite 118 
Houston, TX 77081 
Tel: (713) 665-0991 

UTAH 
Sage Sales 
3524 South 1100 East 
Salt Lake City, Utah 84106 
Tel: (801) 485-5111 
TWX: 910-925-5153 

WASHINGTON 
LD Electronics 
14506 NE 169th Street 
P.O. Box 663 
Woodenville, WA 98072 . 
Tel: (206) 485-7312 

LD Electronics 
East 12607 Guthrie Drive 
P.O. Box 14586 
Spokane, WA99216 
Tel: (509) 455-0189 

WISCONSIN 
Dolin Sales 
131 W. Layton 
Oak Creek, WI 53207 
Tel: (414) 482-.1111 
TWX: 910-262-1139 

CANADA 
Lenbrook Industries Ltd. 
1145 Bellamy Road 
Scarborough, Ontario 
Canada M1H lH5 
Tel: (416) 438-4610 
TLX: 065-25485 
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ARIZONA 
Wyle Distribution Gr04P , 
8155 No. 24th Avenue 
Phoenix, AZ 80521 
Tel: (602) 249-2232 

Kierulff Electronics 
4134 E. Wood SI. 
Phoenix, AZ 85040 
Tel: (602) 243-4101, " 

, . 

CALIFORNIA' 
Wyle Distribution Group, 
3000 Bowers Ave. 
Santa Clara, CA 95052 
Tel: (408) 727-2500 
TWX: 91O~379-6561 

Intermark Electronics Ihc. 
4125 Sorrento Valley Blvd. 
Suite A 
San Diego, CA 92121 
Tel: (714) 279-5200 

Intermark Electronics' Inc. 
1020 Stewart Drive 
Sunnyvale, CA 94086 
Tel: (408) 738-1111 
TWX: 910-339-9312 

Kierulff Electronics 
2585 Commerce Way. 
Los Argeles, yA 90040 
Tel: (213) 725-0325. 

Kierulff ElectroniCS 
3969 East Baystiore Road 
Palo Alto, CA 94303 ' 
Tel: (415) 968-6292 

Kierulff .Electroni~s 
14101 Franklin Ave. 
Tustin, CA 92680 
Tel: (714) .731-571j 

Wyle Distribution Group 
124 Maryland SI. 
EI Segundo, CA 90245 
Tel: (213) 322-8100 . 
TWX: 910-348-7111 

Wyle Distribution Group 
9525 Chesapeake Dr. 
San Diego, CA92123 
Tel: (714) 565-9171 
TWX: 910-335-1590 

Schweber Electronics 
17811 Gillette Ave. 
Irvine, CA 92714 
Tel: (714) 556-3880 
TWX: 910-595-1720 

III 
.. 
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INrERS~~ FRANCHISED DISTRIBUTO,RS 

COLORADO 
Bell Industries , 
Century Electrohi,cs Div, 
8155 W. 48th Avenue " 
Wheatridge, CO 80033 
Tel: (303) 424-)fJ85, 
TWX: 910-938-<l393 

Wyle Distribution Group 
6777 E. 50th Avenue . 
Commerce City, CO 80022. 
Tel: (303) 287-9611 
TWX: 91Ci-936;-0770 " 

Kierulff Electronics, ' 
10890 E. 47th Avenue 
Denver, CO 80239 
Tel: (303) 371-6500 ' 

CON'NECTICUT 
Arrow Electronics ' 
295 Treadwell Street 
Hamden, CT 06514 
Tel: (203) 248"3801 
TWX: 710-465-<l780 

Schweber Electronics 
Finance Drive 
Commerce Industrial Park, 
Danbury, CT·06810 
Tel: (203) 792-3500, 
TWX: 710-456-9405' 

FLORIDA 
Arrow Electronics 
1001 NW 62ndStreet 
Suite #402 
FI. Lauderdale, FL 33309' 
:rei: (305) 776-7790' 
TWX: 510-955-9456' 

Arrow ElectroniCS 
115 Palm Bay Road NW 
Building 200 Suite 10 
Palm Bay, FL 32905: 
Tel: (305) 725-148.0 
TWX: 510-959.:e~37 

Diplomat Electronics Inc. 
< 2120 Calumet Street 

Clearwater, FL 33515, 
Tel: (813) 443-4514 
TWX: 810-866-0436 

Diplomat Electronics Inc., 
800 NW 62nd SI. 
Suite #205 ":;, 

FI. Lauderdale, FL 33009 
Tel: (305) 771-0440 

Diplomat Electronics lric.' 
50 Woodlake Drive West 
Suite #3 Building A, 
Palm Bay, FL 32905 
Tel: (305) 725-4520 

Schweber Electronics 
2830 N. 28th Terrace 
t;lollywood, F:L 33020 
Tel: (305) 927-<l511 
TWX: 510-954-<l304 

GEORGIA 
Arrow Electronics 
340El pa,k Cliff Road 
Doraville, GA 30340 
Tel: (404) 455.,4054 
TWX: 810-757-4213 

Schweber Electronics 
4126 Pleasantdale Road: 
Atlanta, G;.;\ 30340 
Tel: (404) 449-9170 

ILLINOIS 
Arrow Electronics ' 
492 Lunt Avenue 
Schaumburg, IL 60193 
Tel: (312) 893-9420 

Kierulff Electronics 
1530. Landmeil~r' Rd.' 
Elk Grove Village, ,IL 60007 
Tel: (312) 640-0200 ' . 

Schweber Electronics, 
1275 Brummel Avenue 
Elk' Grove Village, .I,L 60007 
Tel: (312) 593-2740 
TWX: 910-222'-3453 . 

INDIANA 
Advent Electronics, Inc. 
8505 Zionsville Road 
Indianapolis, IN 46268 
Tel: (317) 297-4910 
TWX: 810-341-3228 

MARYLAND 
Arrow Electronics 
4801 Benson Avenue 

. Baltimore, MD 2122i 
Tel: (301) 247-5200 
TWX:.710-236-9005 

Schweber Electronics 
9218 Gaither Road 
Gaithersburg, MD 20760 
Tel: (301 )840-5900 
TWX: 710-828-9749 

MASSACHUSETTS 
Arrow Electron ics 
96D Commerce Way 
Woburn, MA 01801 
Tel: (617) 933-8130 

Kierulff Electronics, Inc .. " 
13 Fortune Drive 
Billerica, MA 01821 
Tel: (617) 667·8331, 
TWX: 710-390-1449 

Schweber Electronips 
25 Wiggins Ave. 
Bedford,MA 01730 
Tel: (617) 275-510() 

MICHIGAN 
Arrow Electronics 
3921 Varsity Drive' 
Ann Arbor, MI 48104 . 
Tel: (313) 971-8220 ' 

. TWX: 810-223-6020' 

Schweber Electronics 
33540 Schoolcraft 
Livonia, MI 48150 
Tel: (313) 525-8100 

MINNESOTA 
Arrow Electronics 
5251 W. 73rd SI. 
Edina, MN 55435 
Tel: (612) 830-1800 
TWX: 910-576-3125 

Schweber Electronics 
7402 Washington Avenue South 
Eden Prairie,MN 55343 
Tel: (612) 941-5280 

I,', 

MISSOURI 
LCOMP 
2211 River Front Dr: 
Kansas City, MO 64120 
Tel: (816) 221-2400 . 
TWX: 910-771-3148 

LCOMP 
2550 Harley Drive 
Maryland Heights,' MO. 63043 
Tel: (314) 291-6200 
TWX: 910-762-<l632 ' 

NEW HAMPSHIRE ,'. 

Arrow Electronics 
One Perimeter Rd. 
Manchester, NH 03103 
Tel: (603) 668-6968 

NEW JERSEY 

Arrow.Electronics 
Pleasant Valley Avenue 
Moorestown, NJ .08057 
Tel: (609) 235-1900 
TWX: 710-897-<l829 

Arrow Electronics 
285 Midland Avenue 
Saddle Brook, NJ07662 
Tel: (201) 797-5800' 
TWX: 710-988~2206 

Diplomat Electronics, Inc. 
490 South River Drive' 
Totowa, NJ 07512 
Tel: (201) 785-1830. 

" Schweber Electronics' 
18 Madison 
Fairfield, NJ 07006 
Tel: (201) 227-7880 



NEW MEXICO 
Alliance Electronics, Inc. 
11721 Central Ave., NE 
P.O. Box 13562 
Albuquerque, NM 87i23 
Tel: (505) 292-3360 

Bell Industries 
Century Electronics Div. 
11728 Linn NE 
Albuquerque, NM 87123 
Tel: (505) 292-2700 
TWX: 910-989-0625 

NEW YORK 
Arrow Electronics 
900 Broad Hollow Road 
Farmingdale, NY 11735 
Tel: (516) 694-6800 
TWX: 510-224-6494 

Arrow Electronics 
399 Conklin Avenue 
Farmingdale, NY 11735 
Tel: (516) 694-1359 

Components Plus . 
40 Oser Avenue 
Hauppauge, NY 11787 
Tel: (516) 231-9200 
TWX: 510-227-9869 

Harvey Federal Electronics 
P.O. Box 1208 . 
Binghamton, NY 13902 
Tel: (607) 748-82) 1 
TWX: 510-252-0893 

Harvey Federal Electronics 
10 Riverton Way 
West Henrietta, NY 14586 
Tel: (716) 334-5920 
TWX: 510-253-7001 

Schweber Electronics 
2 TownlineCircle 
Rochester, NY 14623 
Tel: (716) 424-2222 

Schweber EleCtron ics 
Jericho Turnpike 
Westbury, NY 1159.0 
Tel: (516) .334-7474 
TWX: 510-222-3660 

Summit Distributors, Inc. 
916 Mai n Street 
Buffalo, NY 14202 
Tel: (716) 884-3450 

NORTH CAROLINA 
Arrow Electronics 
1377-G South Park Dr. 
P.O. Box 989 
Kernersville, NC 27284 
Tel: (919) 996-2039 

RESCO/Raleigh 
Rt. 8 Box 116-B 
Highway 70 West 
Raleigh, NC 27612 
Tel: (919) 781-5700 
TWX: 510-928-0590 

OHIO 
Arrow Electronics 
6238 Coch ran 
Solon, OH 44139 
Tel: (216) 248-3990 

Arrow Electronics 
3100 Plai~field Road 
Dayton. OH 45432 
Tel: (513) 253-9176 
TWX: 810-459-1611 

Schweb"er Electronics 
23880 Commerce Park Road 
Beachwood, OH 44122 
Tel: (216) 464-2970 
TWX: 810-427-9441 

Arrow Electronics 
P.O. Box 37856 
Cincinnati, OH 45222 
Tel: (513) 761-5432 
TWX: 810-461-2670 

OKLAHOMA' 
Component Specialties 
7920 E. 40th Street 
Tulsa, OK 74145 

. Tel: (918) 664-2820 

OREGON 
Parrott Electron ics 
8058 S.w. Nimbus Dr. 
Beaverton, OR 97005 
Tel: (503) 641-3355 

PENNSYLVANIA 
Schweber Electronics 
101 Rock Road 
Horsham, PA 19044 
Tel: (215) 441-0600 

Sheridan Associates 
4297 Greensburgh Pike 
Suite #3114 
Pittsburgh, PA 15221 
Tel: (412) 351-4000 

TEXAS 

Arrow Electronics 
13715 Gamma Road 
Dallas, TX 75234 
Tel: (214) 386-7500 

Arrow Ele'ctron ics 
10700 Corporate Drive 
Stafford, TX 77477 
Tel: (713) 491-4100 

Component Specialties inc. 
8222 Jamestown Drive 
Suite 115 . 
Austin, TX 78758 
Tel: (512) 837-8922 

Component Specialties 
10907 Shady Trail 
Dallas, TX 75220 
Tel: (214) 357-6511 

Component Specialties 
8585 Commerce Park Drive 
Suite #590 
Houston, TX 77036 
Tel: (713) 771-7237 

Schweber Electronics 
14177 Proton Street 
Dallas, TX 75240 
Tel: (214) 661-5010 
TWX: 910-860-5493 

Schweber Electronics 
7420 Harwin Drive 
Houston, TX 77036. 
Tel: (713) 784-3600 
TWX: 910-881-1109 

UTAH 
Bell Industries 
Century Electronics Div. 
2258 South 2700 West 
Salt Lake City, UT 84119 
Tel: (801 )972-6969 
TWX: 910-925-5698 

Kierulff Electronics 
3695 West 1987 South 
Salt Lake City, UT 84104 
Tel: (801) 973-6913 

WASHINGTON 
Kierulff Electronics 
1005 Andover Park East 
Tukwila, WA 98188 
Tel: (206) 575-4420 

Wyle Distribution Group 
1750 132nd Ave., N.E. 
Bellevue, WA 98005 
Tel: (206) 453-8300 
TWX: 910-443-2526 

WISCONSIN 
Arrow Electronics 
434 W. Rawson Avenue 
Oak Creek, WI 53514 
Tel: (414) 764-6600 
TWX: 910-262-1193 

Kierulff Electronics 
2212 E. Moreland Avenue 
Waukesha, WI 53186 

CANADA 
CESCO 
4050 Jean Talon St., W. 
Montreal, Quebec 
Canada H4P 1W1 
Tel: (514) 735-5511 
TWX: 610-421-3302 

CESCO 
24 Martin Ross Avenue 
Downsview, Ontario 
Canada M3J 2K9 
Tel: (416) 661-0220 

CESCO 
1300 Carling Avenue 
Ottawa, Ontario 
Canada K1Z 7L2 
Tel: (613) 729-5118 

CESCO 
98 Ouest St. Vallier 
Quebec City, Quebec 
Canada G1 K 6W8 
Tel: (418) 524-4641 

RAE. Indo Elect. Ltd. 
3455 Gardner ct. 
Burnaby, British Columbia 
Canada V5C 4J7 
Tel: (604) 291-8866 
TWX: 610-929-3065 

Zentronics Ltd. 
1355 Meyerside Dr. 
Mississauga, Ontario 
Canada L5T 1 C9 
Tel: (416) 676-9000 
TLX: 06-983657 

Zentronics Ltd. 
480A Dutton Drive 
Waterloo, Ontario 
Canada N2L 4C6 
Tel: (519) 884-5700 

Zentronics Ltd. 
5010 Pare St. 
Montreal, Quebec 
Canada H4P 1 P3 
Tel: (514) 735-5361 
TLX: 05-827535 

Zentron'ics Ltd. 
141 Catherine Street 
Ottawa, Ontario 
Canada K2P 1 C3 
Tel: (613) 238-6411 
TLX: 053-3636 
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INTERSIL l~TERNATIONAL DISTRIBUTOR OFFICES 

INTERNATIONAL MARKETING 
HEADQUARTERS 
Intersil Inc. 
10710 N. 'Tantau Avenue 
81.~~ino. California 95014 . 

Tel: (408) 996-5000 . 
TWX: 910-338-0533 (INTRSLINT CPTO) 

AUSTRALIA 
R&D Electronics Pty. Ltd. 
P.O. Box 206 
Burwood. Victoria 3125 
Australia 
Tel: 288-8232/8262 
TLX: RADET AA 33288 

R & o Electronics Pty. Ltd. 
133'Alexander SI. 
P.O.·Box 57 . 
Crows Nest NSW 2065 
Australia 
Tel: 439-5488 
TLX: SECCO AA25468 

AUSTRIA 
Rieger GmbH 
Marxergasse 10. 
A-l030 Vienna 3 
Austria 
Tel: (0222) 73-46-84-0 
TLX: 131087 RIEGER A 

BELGIUM 
Ad. Auriema Europe 
Rue Brogniez 172A 
B-l070 Brussels 
Belgium 
Tel: 02-523.62.95 
TLX: '21646 ADAURI B 

DENMARK 
E. V. Johanssen Electronik A-S 
15. Titangade . 
DK-2200 Copenhagen N 
Denmark . 
Tel: 45-1-839022 
TLX: 16522 EVICAS OK 

FINLAND 
Nabla Elektroniikka Oy 
P.O. Box 3 
SF-02101 Espoo 10 
Finland 
Tel: 90,46 28 29 

• TLX: 121394 (Cable: NABLA) 

FRANCE 
Tekelec-Airtronic 
B.F. No.2 
Cite des Bruyere. 
Rue Carle-Vernet 
92310 Sevres 
France 
Tel: (1) 534-75-35 
TLX: TKLEC A 204552F 

HOLLAND 
Auriema Nederland B.V 
Vestdijk 32 
Eindhoven 
Netherlands 
Tel: 040-444470 
TLX: 51992 AURI NL 

HONG KONG 
S.S.I. Far East Limited 
Suite 201. Austin Centre 
21 Austin Avenue 
Tsim Sha Tsui. Kowloon 
Hong Kong 
Tel: 3-872112-3 
TLX:86496 SSI HK 

NORTHERN ,EUROPEAN 
HEADQUARTERS 
Intersil Inc. 
8 Tessa Road 
Richfield Trading Estate 
Reading. Berks. RGl 8ND 
England 
Tel: 0734-59501'1 
TLX: 847227 INTRSL G 

INDIA 
Zenith Electronics 
541. Panchratna 
Mama Parm~nand Marg. 
Bombay 400 004 
India 
Tel: 384214 
TLX: 011-3152 ZENITH. 

INDIA-U.S. OFFICE 
Fegu Electronics . 
260 Sheridan Ave .. Suite 415 
Palo Alto. California 94306 
U.S.A. 
Tel: (415)493-1788 
TLX: 34-5599 (FEGU ELEC PLA) 

ISRAEL 
R. N. Electronics 
Hagolan Street 103 
Ramat-Hachayal 
P.0.B.l0205 
Tel-Aviv 
Israel 
Tel: 471659 
TLX: 341730 SPEEL I~ 

ITALY 
Metroelettronica 
Viale Cirene. 18 
20135 Milano 
Italy 
Tel: 546.26.41 
TLX: 312168 METRONIC 

Metroelettronica 
Via C. Lorenzini, 12 
00137 Roma. Italy 
Tel: 827-28-41 

Metroelettronica 
Via Beaumont. 15 
10138 Torino. Italy 
Tel: 54.30.12 

JAPAN 
Internix Inc. 
Ohta Bldg. No.2 (7th Flobr) 
7-4-7 Nishi Shinjuku 
Shinjuku-Ku 
Tokyo 160. 
Japan 
Tel: (03) 369-1101 
TLX: INTERNIX J26733 

Internix Inc. 
takahashi Nishlkan Bldg. 
4-4-13 Nishitenmali. Kltaku 
Osaka 
Japan 530 
Tel: 06-364-5971 

SOUTHERN EUROPEAN 
HEADQUARTERS . 
Intersilrric. 
3. rue de Marly 
78000 Versailles' 
France 
Tel: (1) 953-47-0.8 
TLX: INTERSF 695231F 

NEW ZEALAND 
Delphi Industries Ltd. 
26A Lagoon Drive 
Panmure, Auckland 6 
New Zealand . 
Tel: Auckland 574-858 
TLX: ANSERAK NZ21157 

(ATTN: AK21 RAY C.) 

NORWAY 
Hans H. Schive AlS 
P.O .. Box 250 Skoyen 
Hoff Terrasse 10 
Oslo 2, Norway 
Tel: 557692 
TLX: 19124 SKIVE N 

PORTUGAL 
M. Gomes Ponce 
Av.5 de Outubro, 96-4. °B 
Lisbon, Portugal 
Tel: 772919/733330 
TLX: 13566 TURCOP-LiSBON 

SOUTH AFRICA ' 
Electronic Bldg. Elements Pty. Ltd. 
P.O. Box 4609 
Pretoria. Transvaal 

. Republic of South Africa 
Tel: 78-9221/6 
TLX: 3-0181 SA 

SOUTH AMERICA -
U.S. OFFICE 
Intectrs 
2349 Charleston Road 
Mountain View, California 94043 
U:S.A. 
Tel: (415) 967-8818 
TLX: 345-545 INTECTRA MNTV 

SPAIN 
Hispano.Electronics SA 
Poligono Industrial Urtinsa 
Apartado de Correos 48 
Madrid, Spain 
Tel: 619 41 08 
TLX: 42634/22404 ELEC E 

SWEDEN 
Svensk Teleimport AB 
Box 5071 
S-162 05 Vallingby 
Sweden 
Tel: 08-890265 
TLX: 13033 STIAB S 

SWITZERLAND 
Laser- &' Electronic-Equipment 
Eierbrechtstrasse 47 
8053 Zurich, Switzerland 
Tel: 01 55 33 30 
TLX: 52124 LASEO CH" 

TAIWAN 
Galaxy Far East i 

Room 3. 2nd Fl. No. 312 
Sec. 4 Chung Hsato E. Rd 
Taipei. Taiwan. R:O. C. 
P.O. Box 36-12 Taipei 
Cable: GALEXYER 
TLX: 26110 GALAXYER 
Tel: (02)7311895-7 

CENTRAL EUROPE ' 
HEADQUARTERS 
Intersil GmbH 
8000 Munchen 2 
Bavariaring 8 
West Germany . 

. Tel: 89/539271 
TLX: 5215736 INSL 0 

THAILAND 
Solid Supply Centre (SSC) 
42 Soi'Prachasanti 
Dindang Road. , 
Bangkok 4, Thailand 
Tel: 519889 

TURKEY 
Turkelek Elektronik Ltd. 

. A\aturk Boulevard 169 
Ankara. Turkey 
Tel: 189483 
TLX: 42 120 TRKL TR 

UNITED KINGDOM 
Andis Components Ltd. 
Etwall Street 
Derby DE3.3DT 
England 
Tel: 0332.363296 
TLX: 371630RNDON G 

Macro-Marketing 'ltd. 
396 Bath Road 
Slough, Berks. 
England 
Tel: (06286) 422 
TLX: 847945 MACRO G 

Rapid Recall Ltd. . 
6 Soho Hills Industrial Park 
Woodburn 'Green 
Bourne End. Bucks 
England . 
Tel: (062-85) 24961 
TLX: 849439 RAPID G 

Rapid Recall Ltd. 
46-50 Beam Sireet 
Nantwich. Chesh.ire CWS 5LJ 
England 
Tel: Crewe 626061 
TLX: 36329 RAPIDN G 

Tranchant Electronics Ltd. 
61-83 London Rd. 
Redhill. Su(rey 
England 
Tel: Redhill 69217 
TLX: 8953230 TRELEC G 

WEST GERMANY 
Spezial'Electronic KG ' 
8000 Munich 2 
Hermann-Linggstr. 16 
West Germany 
Tel: 89/530387 
TLX: 5212176 SPEZ 0 

. Spezial-Electronic KG 
3062 Buckeburg' 
Kreuzbreite 15 
West Germany 
Tel: 057221011 
TLX: 097162~ SPEZ 0 

" i 




