




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































:1 IM80C48/49/35/39 
;n 
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WF02291I 

Figure 5: Read From External Data Memory 

�B�U�S�~�~�.� 
WF02301I 

Figure 6:. Write to External Data Memory 

!----------ICY--------.j 
ALE 

WF02311I 

Figure 7: Instruction Fetch From External Program Memory 
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Note: All typical values have been guaranteed by characterization and are .not tested. 
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Figure 8: Verify Mode Timing 

Table 1: Pin Description 

PIN 
PIN FUNCTION 

NAME 
PIN PIN FUNCTION 

NAME 

TO 1 An input pin that is tested by the WR 10 This output, active low, is used to 
conditional jump instructions JTO and strobe data into external devices 
JNTO. This pin can be designated as a during a bus write operation. 
clock outplot using the ENTO ClK 
instruction. 

ALE 11 Address latch Enable. This output, 
active high, occurs once during each 

XTAL1 2 Connected to one side of the crystal cycle. The falling edge of this timing 
for internal oscillator operation. Also signal, is used to strobe the address 
used as the external clock input when bits appearing on the data bus. 
using an external oscillator. DBO- 12-19 Data Bus. These eight lines form a true 

XTAl2 3 Connected to one side of the crystal DB7 bidirectional port which can store data 
when using the internal oscillator. (Bus) as a latched output port or serve as a 
leave open when using an external non-latching input! output port. 
oscillator. 

VSS 20 Circuit GND potential. 
RESET 4 Active low input used to reset the 

microcomputer. A capacitor from this 
pin to ground will automatically reset 
the device on power-up. 

P20- 21 -24 Port 2. Identical to Port 1 except that 
P27 35-38 P20 - P23 contain the four high-order 

program' counter bits during external 
program memory fetches. If IM82C43 

SS 5 Single-Step input, active low, that can 1/0 Expanders are being used in the 
be used in conjunction with ALE to system, they communicate with the 
single-step the processor through IM80C46 through these four lines. 
each instruction. 

PROG 25 Output strobe for IM82C43 1/0 
INT 6 INTerrupt input, active low. Initiates an Expander. 

interrupt if external interrupt is 
enabled. Voo' 26 Used to select low power hardware 

SiQj5 STOP mode. 
EA 7 External Access input, active high, is 

used to force all program memory 
accesses to reference external 
memory. 

P10- 27-34 Port 1. An 8-bit quasi-bidirectional port. 
PH The 110 structl!re on these eight lines 

allows each to be used separately as 
an input or output. 

RD 8 This output, active low, is used by 
external devices to place data onto the 
bus during a bus read operation. 

T1 39 An input pin tested by the conditional 
jump instructions, JT1 and JNT1. The 
pin can also be programmed as the 

~ 9 Program Store ENable. This output, input to the counter. 
active low, occurs only during fetches 
to external program memory. The Voo 40 Main power supply. 

system uses this signal to strobe 
external program memory. 
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:: eIMaOC48/49/35/39 
"­'11) 

!! Table 2. Instruction Set by Mnemonic 
41 • ....... 
:co 

Accumulator 
Mnemonic Description Bytes Cycles 

" o 
CD 
! 

ADO A, R Add register to A 1 1 
ADO A, '@R Add .data. memory to A .1 1 
ADD A, II data Add immediate to A 2 2 
ADDC A, R Add register with carry 1 1 
ADDC A, @R Add data memory with' 1 1 

carry 
ADDC A, " data Add immediate with carry 2 2 
ANl A, R And register to A 1 1 
ANl A, @R And data memory to A 1 1 
ANl A, " data And immediate to A 2 2 
ORl A, R Or register to A 1 1 
ORl A, @R Or data memory to A 1 1 
ORl A, " data Or immediate. to A 2 2 
XRl A, R Exclusive or register to A 1 1 
XRl A, @R Exclusive or data 1 1 

memory to A 
XRl, A, " data Exclusive or immediate 2 2 

to A 
INC A Increment A 1 1 
DEC A Decrement A 1 1 
ClR A Clear A 1 1 
CPl A Complement A 1 1 
DA A Decimal adjusl A 1 1 
SWAP A Swap nibbles of A 1 1 
Rl A Rotate' A left 1 1 
RlC A Rotate A left through 1 1 

, carry 
RR A Rotate A right 1 1 
RRC A Rotate A right through 1 1 

carry 

Input/Output 
Mnemonic Description Bytes Cycles 

IN A, P Input port to A 1 2 
OUTl P, A Output A to port 1 2 
ANl P, " data And immediate to port 2 2 
ORl P, " data Or immediate to port 2 2 
INS A, BUS Input BUS to A 1 2 
OUTl BUS, A Output A to BUS 1 2 
ANl BUS, " data And immediate to BUS 2 2 
ORL BUS, " data Or immediate to BUS 2 2 
MDVD A, P Input expander port to A 1 2 
MOVD P, A Output A to expander 1 2 

port 
ANlD P, A And A to expander port 1 2 
ORLD P, A 'Or A to expander port . 1 2 

Registers 
Mnemonic Description Bytes . Cycles 

INC R Increment register 1 1 
INC @R Increment data memory 1 1 
DEC R Decrement register 1 1 

Branch 
Mnemonic Description Bytes Cycles 

JMP'addr Jump unconditional 2 2 
JMPP @A Jump indirect 1 2 
DJNZ R, addr Decrement register and 2 2 

skip 
JC addr Jump on carry = 1 2 2 
JNC addr Jump on carry = 0 2 2 
JZ addr ' Jump on Z zero 2 2 
JNZ addr Jump on A not zero 2 2 
JTO addr Jump on TO= 1 2 2 
JNTO addr Jump on TO=O 2 2 
JTl addr Jump on T1 = 1 2 2 
JNTl add, Jump on T1 =0 2 2 
JFO add, Jump on FO = 1 2 2 
JFl add, Jump on Fl = 1 2 2 
JTF addr Jump on timer flag 2 2 
JNI addr Jump on INT .. 0 2 2 
JBb addr Jump on accumulator bit 2 2 

Table 2. Instruction Set by MnemoniC (Cont.) 

Subroutine 
.... 

Mn~monic Description . Bytes 
CAll addr Jump to subroutine 2 
RET Return 1 
RETR Return and restore' status 1 

Flags 
Mnemonic Description Bytes 

ClR C Clear carry 1 
CPl C Complement carry 1 
ClR FO Clear flag 0 1 
CPl FO Complement flag 0 1 
ClR Fl 1 1 
CPl Fl Complement flag 1 1 

Data Moves 
Mnemonic Description Bytes 

MOV A, R Move register to A 1 
MOV A, @R Move data memory to A 1 
MOV A, " data Move immediate to A 2 
MOV A, A Move A to register 1 
MOV @A, A Move A to data memory 1 
MOV A " data Move immediate to 2 

register 
MOV @R, " data Move immediate to data 2 

memory 
MOV A. PSW Move PSW to A 1 
MOV PSW, A Move A ·to PSW 1 
XCH A, R Exchange. A and register 1 
XCH A, @A Exchange A and data 1 

memory 
XCHD A, @A Exchange nibble of A 1 

and register 
MOVX A. @A Move external data 1 

memorY to A 
MOVX @A, A Move A to external data 1 

memory 
MOVPA, @A Move to. A from current 1 

page 
MOVP3 A, @A Move to A from page 3 1 

Timer/Collnter 
Mnemonic Description Bytes 

MOV A. T Aead timer/counter 1 
MOV T, A load time, / counter 1 
STRT T Start timer t 
STAT CNT Start counter 1 
STOP TCNT Stop timer/counter 1 
EN TCNTI Enable timer/counter 1 

interrupt 
DIS TCNTI Disable timer/counter 1 

interrupt 

Control' 
Mnemonic Description Bytes 

EN I Enilble external interrupt 1 
DIS I Disable external interrupt 1 
SEl RBO Select register bank 0 1 
SEl RB1. Select register 'bank 1 1 
SEl MBO Select memory bank 0 1 
SEl MBl Select memory bank 1 1 
ENTO ClK Enable clock output on 1 

TO 

Mnemonic Description Bytes 

NOP No operation 1 
IDl low power Mode,OSC. 1 

on 
STBY' low power Mode, OSC ... 1 

off 

Note: All typical values have baen guaranteed by characterization and are not tested. 

Cycles· 

2 
2 
2 

Cycles 

1 
1 
1 
1 

1 

Cycles 

1 
1 
2 
1 
1 
2 

2 

1 
1 
1 
1 

1 

2 

2 

2 

2 

Cycles 

1 
1 
1 
1 
1 
1 

1 

Cycles 

1 
1 
1 
1 
1 
1 
1 

Cycles 

1 
1 

1 
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LOW POWER MODES 
The Intersil IM80C48 family incorporates IDLE and 

STandBY instructions as well as the hardware STOP mode. 
The IDLE instruction, opcode 01 H, operates as shown in 
Figure 1. Execution of opcode 01 H disables the internal 
clock and timing circuits while leaving the oscillator running. 

Power consumption drops to less than 1 mW. Either a I 
RESET or external INTerrupt will terminate the IDLE mode. _ 
A RESET will start execution from address OOH. An external -
INTerrupt will start execution from 03H if iNTerrupt is : 
enabled, or start execution from the next sequential instruc- W 
tion following the IDLE instruction if the iNierrupt is UI 
disabled. W 

CPU 

INTERNAL 
CLOCK 

HAlT FIF 

INT 

OSC RUNS 
BUT INTERNAL 

CLOCK OISABLED 
POWER CONSUMPTION 

.1mW 

Figure 9: IDLe Mode 

Figure 10: IDLe Mode 
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Note: All typical values have been guaranteed by characterization. and are not tested. 
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INT EXECUTE 
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:= ..... : ..... 

I -
Figure 11 illustrates the STOP mode. To enter the STOP 

mode, first take RESET low, then pull Voo/ STOP .Iow. The 
STOP mode, like the ·STandBY mode, shuts down the 
oscillator and causes the device to draws less than 1 pA of 
current. To exit the STOP mode, take Voo~~TOP high, wait 
for the oscillator to stabilize, then pUll HE T high. Execu­
tion starts at address OOOOH. 

Since the power consumption of the IM80C48 is directly 
proportional to the clock frequency, significant power sav­
ings can be achieved by selecting the lowest clock frequen­
cy that provides sufficient processing power for the specific 
application. For example, while operating with a 32.768kHz 

clock, the IM80C48 will typically draw less, than. 2j.1A of' 
current. . 

. Figure 13 shows the operation of the STandBY instruc­
tion, opcode 63H. This instruction is similar to IDLE except' 
that the oscillator is also turned off, reducing current' drain 
to less than 1pA. A RESET or INTerrupt will restart the 
oscillator and execution will resume after the oscillator start­
up time,plus a delay of 2-3 instruction cycles that allows the 
oscillator to stabilize. The start-up time of the oscillator, 
which depends on the operating voltage and the crystal 
parameters, is normally 5-50msec. The address at which 
execution resumes is the same as for the IDLe instruction. 

STOP MODE 
osc DISABLED 

POWER CONSUMPTION 
<1~W 

LD010901 

Figure 11: STOP Mode 
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Figure 12: STOP Mode 
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Me Me 
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_ ___ fL 
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U 

1-' 
a 
• .. INI'UT .. .... .. OUTPUT .. .. .. 

1-' 
22 .. .. INPUT • .... 
a OUTPUT 
11 
» .. 

1--
,. 
" .. INPUT 
11 AN. 
17 OUTPUT .. .. 

LS000811 

Figure 13: STANDBY Mode Figure 14: Stand Alone System 
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Figure 15: IM6653 CMOS EPROMSs As External Program Memory with The IM80C35 

-capacitance values dependent on package type 

USING IM6654 CMOS EPROM TO EXTEND PROGRAM MEMORY 

tlt h .. L 
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-H~ .. c, :~~ ~ 23 I.e 

~~ P13~ 

~ 
! 1.1 

OSC2 P14 .;;- .. 
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Figure 16: Using IM6654 CMOS EPROM to Extend Program Memory 
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Figure 17: Using IM82C43 1/0 Expanders, This Five Chip System Has 80 I/O Lines 

'Capacitance values dependent on package type 
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:: IM80C48/49/35/39 ..... 
ID !!. Table 3: Instruction Summary By Hexadecimal Opcode 

: HEX MNEMONIC HEX MNEMONIC HEX MNEMONIC ..... 

I 
! 

00 NOP 30 XCHO A,@RO 70 AOOC A,@RO 
01 10l 31 XCHO A,@Rl 71 AOOC A,@Rl 
02 OUTl BUS,A 32 JBl 72 JB3 
03 ADD A,#data 33 undefined 73 undefined 
04 JMP (p~ge 0) 34 CAll (page 1) 74 CAll (page 3) 
05 EN I 35 DIS TCNTI 75 ENTO ClK 
06 undefined 36 JTO 76 JFl 
07 DEC A 37 CPl A 77 RR A 
08 undefined 38 undefined 78 AOOC A,RO 
09 INA,Pl 39 OUTl Pl,A 79. AODC A,Rl 
OA IN A,P2 3A OUTl P2,A 7A AODC A,R2 
OB undefined 3B undefined 7B AODC A,R3 
OC MOVO A,P4 3C .MOVO P4,A 7C AODCA,R4 
00 MOVO A,P5 3D MOVO PS,A 70 AODC A,RS 
OE MOVO A,P6 3Ei MOVO P6,A 7E AOOC A,R6 
OF MOVO A,P7 3F MOVO P7,A 7F AOOC A,R7 

10 INC @RO 40 ORl A,@RO 80 MOVX A,@RO 
11 INC@Rl 41 ORl A,@Rl 81 MOVX A,@Rl 
12 JBO 42 MOV A,T 82 undefined 
13 AOOC A,#data 43 ORl A,#data 83 RET 
14 CAll (page 0) 44 JMP (page 2) 84 JMP (page 4) 
lS DIS I 45 STRT CNT 85 ClR FO 
16 JFT 46 .JNTI 86 JNI 
17 INC A 47 SWAP A 87 undefined 
18 INC RO 48 OAl A,RO 88 ORl BUS,#data 
19 INC Rl 49 ORl A,Rl 89 ORl Pl,#data 
lA INC R2 4A ORl A,R2 8A ORl P2,#data 
lB INC R3 4B ORl A,R3 8B undefined 
lC INC R4 4C ORl A,R4 8C ORlO P4,A 
10 INC R5 40 ORl A,RS 80 ORlO P5,A 
lE INC R6 4E ORl A,RS 8E ORLO PS,A 
IF INC R7 4F ORl A,R7 8F ORlO P7,A 

20 XCH A,@RO 50 ANL A,@RO CO undefined 
21 XCH A,@Rl 51 ANl A,@Rl Cl undefined 
22 undefined 52 JB2 C2 undefined 
23 MOV A,#data 53 ANl A,#data C3 undefined 
24 JMP (page 1) 54 CAll (page 2) C4 JMP (page S) 
25 EN TCNTI 5S STRT T CS SEL RBO 
2S JNTO 56 JT 1 C6 JZ 
27 CLR A 57 OA A C7 MOV A,PSW 
28 XCH A,RO 58 ANL A,RO C6 DEC RO 
29 XCH A,Rl 59 ANl A,Rl C9 DEC Rl 
2A XCH A,R2 5A ANl A,R2 CA DEC R2 
2B XCH A,R3 SB ANl A,R3 CB DEC R3 
2C XCH A,R4 5C ANl A,R4 CC DEC R4 
20 XCH A,R5 50 ANl A,RS CD DEC RS 
2E XCH A,RS 5E ANL A,R6 CE DEC R6 
2F XCH A,R7 SF ANL A,R7 CF DEC R7 

60 ADD A,@RO 90 MOVX @RO,A DO XRl A,@RO 
61 ADD A,@Rl 91 MOVX @Rl,A 01 XRL A,@Rl 
62 MOV T,A 92 JB4 02 JB6 
63 STBY 93 RETR 03 XRl A,#data 
64 JMP (page 3) 94 CALL (page 4) D4 CAll (page 6) 
6S STOP TCNT 9S CPl FO 05 SEl RBl 
66 undefined 96 JNZ OS undefined 
67 RRC A 97 ClR C 07 "MOV PSW,A 
S8 ADD A,RO 98 ANL BUS,#data 08 XRl A,RO 
S9 ADD A,Rl 99 ANL Pl,#data 09 XRl A,Rl 
SA ADD A,R2 9A ANL P2,#data OA XRl A,R2 
6B ADD A,R3 9B undefined DB XRl A,R3 
6C ADD A,R4 9C ANLO P4,A DC XRL A,R4 
60 ADD A,R5 90 ANLO PS,A DO XRl A,RS 
SE ADD A,R6 9E ANLO P6,A DE XRl A,R6 
6F ADD A,R7 9F ANLO P7,A OF XRl A,P7 

Note: All typical values have been guaranteed by characterization and are, not tested. 

HEX MNEMONIC 

AO MOV @RO,A 
Al MOV @Rl,A 
A2 undefined 
A3 MOVP A,@A 
A4 JMP (page 5) 
A5 ClR Fl 
AS undefined 
A7 CPl C 
A8 MClV RO,A 
A9 MOV Rl,A 
AA MOV R2,A 
AB MOV R3,A 
AC MOV R4,A 
AD MOV R5,A 
AE MOV R6,A 
AF MOV R7,A 

BO MOV @RO,#data 
Bl MOV @Rl,#data 
B2 JB5 
B3 JMPP @A 
B4 CPl Fl 
B5 CPl Fl 
B6 JFO 
B7 undefined 
B8 MOV RO,#data 
B9 MOV Rl,#data 
BA MOV R2,#data 
BB MOV R3, # data 
BC MOV R4,#data 
BO MOV R5,#data 
BE MOV R6, # data 
BF MOV R7,#data 

EO undefined 
El undefined 
E2 undefined 
E3 MOVP3 A,@A 
E4 JMP (page 7) 
E5 SEL MBO ' 
E6 JNC 
E7 RL A 
E8 OJNZ RO,addr 
E9 OJNZ R l,addr 
EA OJNZ R2,addr 
EB OJNZ R3,addr 
EC OJNZ R4,addr 
ED OJNZ RS,addr 
EE OJNZ R6,addr 
EF DJNZ R7,addr 

FO MOV A,@RO 
Fl MOV A,@Rl 
F2 JB7 
F3 undefined 
F4 CAll (page 7) 
FS SEl MBl 
FS JC 
F7 RlC A 
F8 MOV A,RO 
F9 MOV A,Rl 
FA MOV A,R2 
FB MOV A,R3 
FC MOV A,R4 
FO MOV A,RS 
FE MOV A,R6 
FF MOV A,R7 



IM82C43 
CMOS 1/0 Expander 

DESCRIPTION 
The Intersil IM82C43 is a CMOS input/output expander 

equivalent to the NMOS 8243. It is designed to provide I/O 
expansion for the CMOS IM80C48 and NMOS 8048 families 
of single-chip microcomputers. 

The 24-pin iM82C43 provides four 4-bit bidirectional 1/0 
ports: 8048/41 instructions control bidirectional transfers 
between thelM82C43 and the 8048 family microcomputers, 
and can execute logical ANDIOR operations directly on the 
data contained in the IM82C43 ports. 

ORDERING INFORMATION 

PART NO. TEMP. RANGE PACKAGE 

IM82C43CJG O°C to + 70°C 24 PIN CERDIP 

IM82C43CPG O°C to + 70°C 24 PIN PLASTIC 

IM82C431JG -40°C to +85°C 24 PIN CERDIP 

IM82C431PG -40°C to + 85°C 24 PIN PLASTIC 

PORT 2 

PROG 

Figure 1: Functional Diagram 
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FEATURES 
• 8048/41 Compatible I/O Expander 
• CMOS Pin-For-Pin Replacement for Standard 

NMOS 8243 
• Low Power Dissipation - Maximum 25mW Active 
• Four 4·8it 1/0 Ports in 24-Pln DIP 
• Logical ANDIOR Directly to Ports 
• High Output Drive 
• Single + 5V Supply 

PORT 4 

PORTS 
PSO 

P40 

P4' 

P42 

P43 

cs 
PiiOO 

P23 
PORT 6 P22 

P2' 

P20 

vss 

PoRT 7 

AF038201 

voo 
PSI 

P52 

P53 

P60 

P61 

P62 

P63 

P73 

P72 

P71 

P70 

CD033201 

Figure 2: Pin Configuration 
(Outline dwgs JG, PG) 

002 

Note: All typical values have been guaranteed by characterization and are not tested. 



IM82C43 § 
co ABSOLUTE MAXIMUM RATINGS 
! 

Supply Voltage (Voo - VSS) ............................... + 8V Storage Temperature ...................... -65'C to + 150'C 
Voltage on Any Pin ............ (VSS-O.5V) to (VoO+O.5V) Lead Temperature (Soldering, 10sec) ................. 300·C 
Power Dissipation .............................................. 1 W 
Operating Temperature (C) ................... O'C to + 70'C 

(I) ................. -40'C to + 85'C 

NOTE: Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

ELECTRICAL CHARACTERISTICS 
DC ELECTRICAL CHARACTERISTICS (TA = Operating Temperature Range, Voo=5V±10%, Vss = OV) 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VIL Input Low Voltage -0.5 O.B 

VoO=4.5 2.0 
VIH Input High Voltage VOO= 5.S 2.4 

Output Low Voltage Ports 4-7 10L= lOrnA 0.4 V 

VOL IOL =20mA O.B 

Output Low Voltage Port 2 IOL= 1.6mA 0.4 

VOH1 Output High Voltage Ports 4-7 IOH= 3.2mA 2.B 

VOH2 Output Voltage Port 2 IOH= 1.6mA 2.B 

IILK Input Leakage Ports 4-7, Port 2, es, PROO VIN = VOO to VSS -10 10 p.A 

WRITE mode, 
100 Supply Current All outputs open, 1.6 5.0 rnA 

tk = 700ns 

ISTBY Standby Current VIN = 0 or Voo, es = Voo, 100 /lA All outputs open 

~IOL Sum of all ICL from 16 Outputs SmA each pin average 80 rnA 

·AC ELECTRICAL CHARACTERISTICS (TA = Operating Temperature Range, Voo = 5V±10%, Vss = OV) 

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT 

ta Code Valid Before PROO BOpF Load 100 

tb Code Valid After PROO 20pF Load 60 

Ie Data Valid Before ~ BOpF Load 140 

Icj Data Valid After ~ 20pF Load 20 

th Floating After PROO 20pF Load 0 150 ns 

tk PROO Negative Pulse Width 700 

Ie. es Valid Before/After PROO SO 

tpo Ports 4-7 Valid After PROO 100pF Load 700 

tip Ports ·4-7 Valid Before/After PROO 0 

tacc Port 2 Valid After PROG BOpF Load 650 

9--46 
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PORT 2 
(WRITE 

OPERAnONI 

PORT 2 
(READ 

OPERAnONI 

PORTS 4-7 

PORTS 4-7 

AC TEST CONDITIONS 

VIH = 2.BV 

~-----~----~~ 

PREVIOUS OUTPUT VALID 

tip 

INPUTVAI.ID 

INPUT RISE AND FALL TIMES: 5ns (10% TO 90%) 
INPUT AND OUTPUT TIMING VOLTAGE REFERENCE LEVELS: O.BV AND 2.0V 

Figure 3: Timing Diagram 
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FLOAT 

OUTPUT 
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3 IM82C43 
iPIN DESCRIPTIONS 

Pin 
Designator Number Function 

PROG 7 Strobe input; The falling edge of 
PRO~ implies valid address and 
control information on P20-P23, 
while the rising edge implies valid 
data on P20:-P23. 

CS 6 Chip select input. When HIGH, 
it disables PROG, thus inhibiting 
change in output or internal 
status. 

P20-P23 8-11 Four bit directional port, 
carrying address and control bits 
on the falling edge of PROG and 
1/0 data on the rising edge of 
PROG. 

P40-43 2-5 Four bit bidirectional 1/0 
P50-P53 1,21-23 ports. May be configured for 
P60-P63 17-20 input, tri-state output (READ 
P70-P73 13-16 mode) or latched output. Data on 

pins P20-23 may be directly 
written. ANDed, or' ORed with 
previous data. 

Vss 12 Circuit ground potential 

Voo 24 Posit,ive supply. 

DETAILED DESCRIPTION, 
The IM82C43 has four 4-bit 1/0 ports, which are ad­

, dressed as, Ports 4 thru 7 by the processor. The following 
operations may be performed on these ports: 
• Transfer accumulatqr to pol1 (write) 
• Transfer port to accumulator (read) 
• AND accumulator to port 
'. OR accumulator to port 

All communication between the microcomputer and the 
IM82C43 occurs over Port 2 (P20-P23) with timing provided 
by an output pulse on the PROG pin of the processor. Each 
data transfer consists of two 4-bit nibbles: 
• The first contains the port address and command to 

the IM82C43. This is latched from Port 2 during the 
high-to-Iow transition of PROG and is encoded as 
shown in the table on page 3. 

• The' second contains the four bits of data 
associated with the instruction. The low-to-high 
transition of' PROG indicates the presence of data. 

Port Address And Command Format 
INSTRUCTION ADDRESS 

P23 P22 CODE P21 P20 CODE 

0 0 Read 0 0 Port 4 
0 1 Write 0 1 Port 5 
1 0 ORlO 1 0 Port 6 
1 1 ANlO 1 1 Port 7 
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Write Modes 
The device has three niodes. MOVD P,A directly writes 

new data into the selected port with old data being lost; 
ORLO P,A ORs the new data with the old data and writes it 
to the port; and ANLO P,A ANDs new data with old data ancj 
writes it to the selected port. 

After the designated operation is performed, the data is 
latched and directed to the port. The old data remains 
latched until the new data is written by the rising edge of 
PROG. 

Read Mode 
The device has one read mode. The command and port 

address are latched from port 2 on the high-to-Iow transition 
of the PROG pin~ As soon as the read operation and port 
address are decoded, the designated port output buffers 
are disabled and the input buffers enabled. The read 
operation is terminated by the low-to-higt) transition of the 
PROG pin. The port selected is switched to the high 
impedance state while port 2 is returned to the input mode. 

Normally a port will be in an output mode (write) or input 
mode (read). The first read of a port, following a mode 
change from write to read should be ignored; all following 

, reads are valid. This is to allow the external driver on the 
port to settle after the first read instruction removes the low 
impedance drive from the IM82C43 output. A read of any 
port will leave that port in a high impedance state. 

1/0 Expansion 
The Use ot. a single IM82C43 with an 8048 or 8021 is 

shown in Figure 4. I'f more ports are required, more 
IM82C43s can be added as shown in Figure 5. Here, the 
upper nibble of, port 2 is used to select one of the 
IM82C43s. Two lines could have been decoded but that 
would require additional hardware. Assuming that the left­
most IM82C43 chip select is connected to P24, the 
instructions to select and de-,select would be: 

MOV A, #OEFH 
OUTl P2, A 

MOV A, #OFFH 
OUTl P2, A 

Power On Initialization 

P24 =0 
Enable IM82C43 

Disable All 
Send it 

Initial application of power to the device forces ports 4, 5, 
6, and 7 to the high impedance state, Port 2 will be in an 
input state if PROG or CS are high when power is applied. 
The first high-to-Iow transition of PROG causes the device 
to exit the power-on mode. The power-on sequence is 
initiated if VOO drops below one volt. 

Note: All typical values have been guaranteed by characterization and are not tested. 



IM82C43 

TYPICAL APPLICATIONS 

n 
cs 

P4 4 I/O --
PROG PROG 

8021 P5 4 > I/O 

OR IM82C43 
8OC4B 

.A P6 4 110 
P20-P23 4 DATA IN .. v P2 

P7 4 I/O 
v 

AF038401 

Figure 4: Expander Interface 

Nole: The IM82C43 does not have the same quasi-bidirectional port structure as Pl/P2 of the 8048. When a "1" is written to P4-7 of the IM82C43 it is a 
"hard 1" (low impedance to + 5V) which cannot be pulled low by an external device. All 4 bits of any port can be switched from output mode to input mode by 
executing a dummy read which leaves the port in a high impedance (no pullup or pulldown) state. 

4 

1M80C48 

~~--------------~----------------~----------------+---------------~ 

AF038301 

Figure 5: Using Multiple IM82C43s 
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Note: All typical values have been guaranteed by characterization and are not tested. 
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DIE .& WAFER 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, Intersil 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 tempera­
ture testing cannot be tested to the same degree of 
accuracy for dice as it can for packaged devices. This is due 
to equipment limitations and handling problems. 

PURCHASE OPTIONS 
Intersil offers dice which are delivered in a number of 

forms: 
• Chips which have been electrically probed, inked, 

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

scribed, and mounted on rings with adhesive tape. 
• Wafers which have been electrically probed, inked, 

and visually inspected only. 

GENERAL PHYSICAL INFORMATION 
• Consult individual product information sheets for 

dimensions. Except for the aluminum bonding pads, 
the chips are completely covered with vapox (silicon 

WAFER 
PROCESSING 

VISUAL 
INSPECTION 

WAFER 
LASSIFICATION 

AND 
ALLOCATION 

100% 
ELECTRICAL 

PROBE 

QC 
ELECTRICAL 
INSPECTION 

BACKUP 
AND 

BACKMETAL 

r - - - WAFERS" 
I I 
. QC 

I VISUAL : 
: INSPECTION I 
L ______ .J 

dioxide). This minimizes damage to the chip caused 
by handling problems. 

• Dice are 100% tested to D.C, +25°C electrical 
specifications, then visually 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 should be attached on at least a 25 
mil pad. 

Small Signal Devices 
• 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. 
Approximate thickness is 1000 angstroms. In 
general, dice should be attached to gold, platinum, 
or palladium metallization. Thin-film gold, moly-gold 
and most of the thick-film metallization materials are 
compatible. 

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

QCsample 
assembled for 

I--+---!~ .pecial testing 
..... _.,..._..1 when required 

PACKING AND SHIPPING 

LOO10601 

Figure 1: Chip and Wafer Processing Flow Chart 
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DIE &'WAFER ORDERING lNFORMATION 

RECOMMENDED DICE ASSEMBLY 
PROCEDURE 
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 vapor deg~easer 
is the preferred cleaning method. However, an alternative is 
10 boil the die in TCE for five minutes with a rinse in 
isopropyl alcohol for 1·2 minutes. 

DIE ATTACH: 

The die attach operation should be done under a 
gaseous nitrogen ambient atmosphere to prevent oxidation. 
A preform should be used if the mounting sur/ace has less 
than 50 microinches of gold and the die should be handled 
on the edges with tweezers. Die attach tel1)perature should 
be between 385°C and 400°C with eutectic visible on three 
sides of the die after attachment. 

BONDING: 

Thermocompression gold ball or aluminum ultrasonic 
bonding may be used. The gold ball should be about 3 times 
the diameter of the gold wire. The ball should cover the 
bonding pad, but not excessively, or it may short out 
surrounding metallization. 1-mil aluminum 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 
Intersil warrants that they will meet or exceed published 
specifications 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 a temperature less than 430°C. 

ELECTRICAL TEST LIMITATIONS 
DUAL BIPOLAR TRANSISTORS 

LVCEO 
BVCBO 
BVEBO 
hFE 
VCE(sat) 
ICBO 
VBE1-VBE2 
IB1-IB2 

100V max. @ ";:1 mA 
100V max. @ .~1 iJA 
100V max. @ ";:10 mA 
";:1000 @ ~10 iJA 
~10 mV @ ";:10 mA 
~100 pA @ ";:100V 
~1 mV @ ~10 iJA 
~2 nA 
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FETS' 
Breakdown voltage 

Pinch-off voltage 

VGS(th) 

rOS(on) 

loSS 

gfs 

10(011), IS(oll), IGSS 

VGS1-VGS2 

100V max .. @ 1 iJA 
0-20V @ ~ 1nA 

0-5 @ ~ 10 iJA 
5 !2min.@ VGS = 0 (VGS = 30 
MOSFETs) 

100mA max. 

20,000 p.MHOS max. 

100pA min. 

5mV min. 

Electrical testing is guaranteed to a 10% L TPD. AC 
parameters such as capitance 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 

removed. 
• 100% visually sorted with mechanical and visual 

rejects removed. 
• Easy visual inspection - dice in carriers, geometry 

side up. 
• Individual compartment for each die. 
• Carriers usable in customer production area. 
• Carrier 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 

packaging. 

COMPARTMENTED 
TRAY 

DICE 

CLEAR AMBER COVER 

CT006201 

Figure 2 



DIE & WAFER ORDERING INFORMATION 
OPTIONAL WAFER PACKAGE 
• 100% electrically probed - rejects inked. 
• 10% extra good dice included (no charge) to cover 

possible breakage and/or visual rejects. 
• Preferred for production quantities. 
• Lowest cost. 
• Wafer is supplied unscribed. 
• For wafer package - replace "D" in catalog 

number with "W", e.g.: 2N4416/D (2N4416 dice in 
carrier) becomes 2N4416/W (2N4416 dice in wafer). 

FOAM 

MYLAR 

FILTER PAPER 

.~_ ... _ FILTER PAPER 

CTOO64ot 

NOTE:'lntersil 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 maximum die sizes in this 
catalog. 

Figure 3 

ELECTRICAL TEST CAPABILITY 
As an example of how to use the capability chart to see 

what Intersil actually guarantees and tests for, on a 100% 
basis, compare the 2N4391 in a TO-1 B package to the 
2N4391 delivered as a chip 

ELECTRICAL 2N4391 IN A 
2N4391 CHIP 

TEST SPEC. TO-1S 

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

BVGSS 40V min. 40V min. 

10(011) @ 25C 100pA max. 100pA max. 

V Gs(forward) See note 1 IV max. 

VGS(oll) or Vp 4V to 10V 4V to 10V 

lOSS 50 to 150mA 50 to 150tnA 

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

rOS(on) 30n max. 30n max. 

Ciss 14pF max. Guaranteed by Design 

Crss 3.5pF max. Guaranteed by Design 

id 15ns max. Guaranteed by Design 

tr 5ns max. Guarantee!! by Design 

loft 20ns max, Guaranteed by Design 

tf 15ns max. Guaranteed by Design 

NOTE 1. ThIS parameter IS very dependent upon quahty of metahza­
tion to which chip is attached. 

10-3 

SUMMARY 
Of the 14 items specified for the package part, onlyB can 

be tested and guaranteed in die form. It is to be noted that 
those specifications which cannot be tested in die form can 
be sample tested in package form as an indicator of lot 
performance. Many of the tests, however, such as capaci­
tance tests, are design parameters. 

The above electrical testing is guaranteed to a 10% 
L TPD. However, there are occasions where customer 
requirements cannot be satisfied by wafer sort testing 
alone. While the previously described tests will be done on 
a 100% basis, Intersi! 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 Intersi! has instituted a dice sampling plan which is two­
fold, First, random samples of the dice are packaged and 
tested to assure adherence- to the electrical specification. 
When required, wafers are identified and wafer identity is 
tied to the samples. This tests both the electrical character 
of the die and its ability to perform electrically after going 
through the high temperature dice attachment stage. Sec­
ond, more severe testing can be performed on the pack­
aged devices per individual customer needs, When testing 
is required other than that called out in the data sheet, 
Intersi! issues an ITS number to describe the part. Exam­
ples of tighter testing which can be performed on packaged 
samples is shown as follows: 
FET & DUAL FET PAIRS 

1. Leakages to 1 pA (lGSS) 
2. ROS(on) to as low as 3 ohms 
3. IO(off) to 10 pA 
4. lOSS to 1 amp (pulsed) 
fS. gfs to 20,000 Ilmho 
6. 90S to 1 Ilmho 
7. en noise to 5 nVlVRZ at frequencies of 10Hz to 

100Hz 
8. CMRR to 100dB 
9. Ll(VGS1-VGS2)/LlT down to 10llVrC to an LTPD 

of 20% 
10. gm match to 3% 
11. loss match to 3% 

TRANSISTOR PAIRS 
1. Leakages to as low as 1 pA 
2. Beta with collector current up to 50mA and as low as 

100nA 
3. tr up to 500MHz with collector currents in the range 

of 101lA to 10mA 
4. Noise measurements as low as 5nV / VRZ from 

10Hz to 100kHz 
5. Ll(VBE1-VBE2)/ Ll T to 1 0IlV JOC to an L TPD of 20% 

VISUAL INSPECTION 
Individual chips are 100% inspected to MIL-STD-750, 

Method 2072 or, as an option, MIL-STD-B83, Level B. 
Inspection is done to an L TPD of 20%. As an option, Intersi! rr. 
offers S.E.M. capability on all wafers. ~ 



DIE' & WAFER ORDERING INFORMATION 

CMOS INTEGRATED CIRCUIT CHIPS 

INTRODUCTION • Dice are 100% tested to DC electrical 

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 is 
because leakage, noise, AC parameters and temperature 
testing cannot be guaranteed to the same degree of 
accuracy for di.ce as for packaged devices. 

specifications, at 25·C then visually inspected 
according to, MIL-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. 
• Guaranteed AQL Levels: 

GENERAL PHYSICAL INFORMATION 
• Chips are available with precise length and width 

dimensions, ±2 mils in either dimension. 
• Chip thickness is 9 to 20 mils, depending on device 

type. 
• Bonding pad and interconnected 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 the bonding pad areas 
by anHF etchan1;. bonding pads may appear 
discolored at low magnification due to surface 
roughness of the aluminum caused by the etchant. 

WAFER 
PROCESSING 

• OC 
~------VISUAL 

ELECTRICAL 

INSPECTION 
INSPECTION 

+ t 
WAFER SCRIBE 

CLASSIFICATION & 
& ALLOCATION FRACTURE , + 

100% 100% 
ELECTRICAL CLEAN 

PROBE 

+ I 
Ii 100% 

VISUAL 

+ 
'--- QC 

VISUAL 

I 

Visual 
functional electrical testing 
Parametric DC testing 

• 
CARRIER 
LOADING 

t 
PACKING 

& 
SHIPPING 

QCsampie 
assembled for -- spec:ial testing 
whanrequi ..... 

LOO10701 

Figure 4: CMOS Integrated Circuit Chip Processing Flow Chart 
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DIE & WAFER ORDERING INFORMATION 

RECOMMENDED DICE ASSEMBLY 
PROCEDURES 
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 stored in the vacuum­
sealed plastic bags which hold the dice carriers. Once 
removed from the sealed bags, the dice should be stored in 
a 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 oxidiza­
tion. If a eutectic die attach is used, it is recommended that 
a 98% gold/2% silicon preform be used at a die attach 
temperature 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 "outgassing" of the epoxy. 
BONDING 

Thermocompression gold ball or aluminum ultrasonic 
bonding may be used. The wire should be 99.99% pure gold 
and the aluminum wire should be 99% aluminum/1 % 
silicon. In either case, it is recommended that 1.0 mil wire be 
used for normal power circuits. 
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STANDARD DIE CARRIER PACKAGE 
• 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. 
• Packing of integrated circuit dice in carriers is 

identical to illustration shown earlier for discrete 
device, except that IC chips are not available in vial 
packs or in wafer form. 

CHANGES 
Intersi'I 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 RESPON$IBILITY 

Written notification of any non-conformance by IntersH of 
IntersH's dice specifications must be made within 75 days of 
the shipment date of the die to the user. Intersil assumes no 
responsibility for the dice after 75 days or after further u~er 
processing such as, but not limited to, chip mounting or wire 
bonding. 



HIGH-RELIABILITY/MILITARY·PRODUC1S 
100% INTEGRATED CIRCUIT PROCESSING 

Intersil is committed to build and process integrated 
circuits for the Military/High-Rei market segments in confor­
mance with MIL-STD-883 and MIL-M-38510. Any customer 
drawing which specifies testing as set forth in these 
documents will be automatically processed to the latest 
revisions of MIL-STD-883 and MIL-M~3851 0, unless specific 
requests are made to. the contrary. . 

HI·REL PROCESS OFFERINGS 
38510 PRODUCTS 

Intersil holds QPU status on a number of JAN MIL-M-
38510 products as listed herein .. As required by JAN 
specifications, these products are fabricated, assembled, 
and 100% processed within the United States and are fully 
compliant with all the requirements, procedures, and meth­
ods as given in MIL-M-38510 Revision F and MIL-STD-883 
Revision C. 
883B PRODUCTS 

The 8838 flow diagram represents product processed in 
accordance with Method 5004 and Method 5005 of MIL­
STD-883 Rev. C, 'Glass 8. Most products listed as /8838 
herein are availilble as compliant to paragraph 1.2 of MIL­
STD-8838 Rev. C while others are available only as non­
compliant at this time (Allowances for sale of non-compliant 
/8838 products are covered in nOtice 3 of MIL-STD-883 
Rev. C). Check with Intersil Custom!lr Service as to the 
compliant status of individual product offerings at any point 
in time. . 

HR PRODUCTS 
The HR flow diagram, newly offered by Intersil, repre­

sents high reliability hermetic product utilizing many, but not 
necessarily all, of the test methods and requirements of 
MIL-STD-883 Rev. C, to be used in high reliability applica­
tions where some deviations from Rev. C may be justified 
and economic advantages realized. Such product may not 
be branded /8838 but may be branded /HA or a special 
brand as required as purchase order. 
BR PRODUCTS 

The 8A flow diagram, newly offered by Intersil, repre­
sents hermetic or plastic encapsulated product intended for 
application in the computer, industrial, or hi-rei commercial 
marketplace. In addition to. 100% burn-in, many other 
reliability processing steps are included to enhance quality 
levels on shipped parts and to improve long term reliability 
characteristics. Such product may be branded /8A or as 
required by purchase order. 

Contact Product Marketing for availability and pricing on 
8838, HA and 8A products not listed here. 
100% DISCRETE DEVICE PROCESSING 

Intersil also offers several QPL-approved discrete prod­
ucts carrying the JANTX deSignation, which are screened 
and qualified to the latest revisions of MIL-STD-750 and 
MIL-S-19500. 
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38510 
Per MIL-M-38510 

Slash Sheet 

FH'lal Elec.tfleal per Apphcable Device 
SpeCification 

Static, DynamIC, FunChonal, & SWltchmg 
@25-C 
SlatlC @ Mall Operatmg Temperatur. 
SIaliC @ Mm. Operating Temperature 

Quahty Conformance Inspection per Method 
5005 
Group A" Table I, Each lot per Applicable 
Device Specification 

SUBaR' TEST TEMP LTPO 

- 1 Sialic 25'C 
- , SIalic Mall. 
- , Stallc M,. 
- · DynamiC 2S"C 
- • DynamiC Max. 
- • DynamiC M,. 
- 7 Func ,.·C 
- 8 Func Mm.lMa-.. 
- • SWitch ,.·C 
-I. SWitch Max. 
-11 Switch M,. 

Group B: Table liB, Each Inspection 1..01. 
Gl"OIJpC: Table Ill, 3 Mo. Periodic 
Group D: Table IV, 6 MOo Periodic 



18838 (1, 2, 4) 
Per MIL-STD-883 
Rev. C, Class 8 

Screening per Method 5004 

lracsability to Wafer & 'nspec. Lots 

I 
Internal Visual 

Method 2010, Cond B 

I 
Stabilization Bake 

Method 1006, Condo C 

I 
Temperature Cycle 

Method 1010. Condo C 

I 
Constant Acceleration 

Method 2001, Condo E, 30 kg 

I 
Hermeticity 

Fine & Gross, MethOd 1014 

I 
Initial (Pre-a.L) Elee Parameters per 

Applicable Device Speciitcallon 

I 
~ Burn-In Test 
~ ____ • ______ M_"h~Ord~lO_15 ________ ~ 

I 
Intenm (Post B.I.) Elee. Parameters 

per Applicable Devic;e Specification 
5% Defective Allowable (POA) Unless 

Otherwise Specified. 

I 
Final Elect. per Applicable Dalliee 

Specification, Stalic, Dynamic, 
Functional, & SWitchmg@25"C 

Stalic@Max.OperatingTemperature 
Slatlc@Min.OperatingTemperature 

I 
Quality Conformance Inspec. per 
Method 5005 Group A: Table I, 

Ea. Lot per Applicable Oevice Spec 

SUBGRP 
-t 
-2 
-3 
-4 
.- 5 
-6 
-7 -. -. -to 
-11 

tEST 
Static 
StatIC 
Static 
Dynamic 
Dynamic 
DynamiC 
Func 
Func 
Switch 
SWitch 
Switch 

TEMP 
250C 
Male. 
Min. 
250C 
Ma><. 
Mm. 
250C 
Min.lMax 
250C 
Male. 
Mm. 

Group B: Tabie liB, Ea. Inspection Lot 
Group C' Table III, Twelve Mo. Periodic 
Group D. Table IV, Twelve Mo. Periodic 

I 
External Visual 
Method 2009 

I 
Device Mark./ng 

Intersil Logo 
Product Code 1883B 
Date Code 

LTPD 
2 
3 
5 
2 
3 
5 
2 
5 
2 
3 
5 
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HR (1, 2, 4) 
In-House Hi Rei Processing 

Flows Performed 100% Unless 
Otherwise Noted Applies to 

IC's and Hybrids 

Internal Visual 
Method 2010, Condo B 

I 
Stabilization Bake 

Method 1008, Condo C 

I 
Temperature Cycle 

Meth~ 1010, Condo C 

I 
Constant Acceleration 

Method 2001, Condo E, 30 k.g 

I 
Hermeticity 

Fine & Gross, Method 1014 

I 
Initial (Pre-B.!.) Elec. Parameters per 

Applicable Device Specification 

I 
Burn-In Test 

160Hrs. Min., TA = -t12Sacor Equiv. 

I 
Elec Test/Applicable DevicQ Spec. (3) 

I 
QA Acceptance Sample per Applicable 

Device S~c. (3) 

DC@2S"C.: 
DC@MaxOC 
DC@Min"C 
Func. @"25OC 
Func.·@MinfMaxo 
AC@25OC 

I 

LTPO .. 5 
lTPO = 7 
lTPD .. 7 
LTPD = 5 
LTPD.10 
LTPD = 5 

External Visual per Jnste1siJ Spac. 
QCIData 

Group B "" 6 Weeks 
Group C .. 12 Months 
Group 0 ",·12 Months 

I 
Device Marking 

InterSlI Logo 
Product Code fHR 
a_Code 



BR (1,2) 
Performed 100%·Unless Otherwise Noted 

APPLIES TO IC'S AND HYBRIDS 

FOOTNOTES: 
(1) Governing Document, Order of Precedence 

A. Purchase Order Contract 
e, Detail Specification 
C, This Flow 

\ 

BI (1,2) 
Performed tOO% Unless Otherwise Noted 

APPLIES TO IC'S ANY HYBRIDS' AND TRANSiStORS 

(2) Where test methods are indicated, the test will be performed to MIL-STD-883. 
(3) With exception of parameters guaranteed by basic design, not tested. 
(4) Does not apply to plastic packages. 
(5) May be performed any time after encapsulation. 

(6) For Plastic 12 Hr. @ 140·C± 10·C. 
(7) Weekly Reliability Monitor. 
(8) For Plastics-Thermal Shock Method 1011. 
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Standard Product (1, 2) 
Performed 100% Unless Otherwise Noted 

APPLIES TO IC'S AND HYBRIDS AND TRANSISTORS 

FOOTNOTES: 
(1) Governing Document, Order of Precedence 

A. Purchase Order Contract 
B. Detail Specification 
C. This Flow 

(2) Where test methods are indicated, the test will be performed to MIL-ST0-883. 
(3) With exception of parameters guaranteed by basic design, not tested. 

(4) Does not apply to plastiC packages. 

(5) May be performed any time after encapsulation. 
(6) For Plastic 12 Hrs @ 140·C ± 10·C. 
(7) Weekly Reliability Monitor. 
(8) For Plastics-Thermal Shock Method 1011. 
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.D~DIL 

High-Reliability IMilitary Products 
Discrete Products. JA.NTXV, 'JANTX and JAN 

Per MIL-S-19500and MIL-STD-750 
Performed 100% unless otherwise noted 

JANTXV JAN 

10-10 



HIGH RELIABILITY PROCESSING 
PROCESS FLOW SELECTION GUIDE 
-STANDARD IC PROCESS FLOWS-

38510 883B 
JAN REV. C. HR BR m COMMERCIAL NOTES 

ON-SHORE BUILD X 
WAFER LOT TRACEABILITY X 
PRE-CAP VISUAL M2010B X 
STABILIZATION BAKE X 
TEMPERATURE CYCLE X 
CENTRIFUGE X 
HERMETICITY X 
ELECTRICAL TEST X 
BURN-IN X 
ELECTRICAL TEST X 
POST BURN-IN PDA X 
D.C. ELECT. @ 3 TEMPS. X 
A.C. ELECT. @ 25°C X 
GROUP A SAMPLE INSPECTION X 
GROUP B EAC INSP. LOT X 
STRICT DOCUMENTATION X 
GROUP C & D INSPECTION S 

NOTES: 

X 
X X X 
X X X 
X X X 
X X S 
X X X 
X X X 
X X X 
X X X 
X 
X 
X X 
X X X 
X S S 
X 
S G G 

X 
S 
S 
S 
X 
X 
X 

X 
5 

X 
S 
S 
S 

X 

X 
S 

2 

3 

3 

3 

1. ONLY MAJOR IC PROCESSING DIFFERENCES ARE SHOWN HERE. SEE DETAIL FLOWS ON FOLLOWING PAGES FOR MORE SECIFIC 
DATA. CHART IS FOR HERMETIC PACKAGES. ONLY MINIMUM REQUIREMENTS ARE SHOWN. 38510 IS CLASS B. 

2. WAFER LOT TRACEABILITY MAINTAINED AND AVAILABLE AT EXTRA CHARGE FOR OTHER PRODUCTS. 
3. S = SAMPLE TEST ON REGULAR BASIS. 

X = PERFORMED 100%. G = GENERIC DATA. 
4. INTERSIL ALSO OFFERS "SPECIALS" TO SPECIFIC CUSTOMER SCD'S. SPECIALS ARE AVAILABLE WITH ANY OF THE ABOVE 

PROCESSING PLUS SEM, PIND, ETC. 

ON-SHORE BUILD 
INSPECTION LOT TRACEABILITY 
PRE-CAP VISUAL 
STABILIZATION BAKE 
TEMPERATURE CYCLE 
CENTRIFUGE 
HERMETICITY 
ELECTRICAL TEST 
BURN-IN 
ELECTRICAL TEST 
POST BURN-IN PDA 
D.C. ELECT. @ 25°C 
A.C. ELECT. @ 25°C 
GROUP A 
GROUP B EACH INSP. LOT 
STRICT DOCUMENTATION 
GROUP C INSPECTION 

NOTES: 

HIGH RELIABILITY PROCESSING 
PROCESS FLOW SELECTION GUIDE 

-STANDARD TRANSISTOR PROCESS FLOWS-

JANTXV JANTX JAN 
X 
X X 
X X X 
X X X 
X X X 
X X 
X X X 
X X 
X X 
X X 
X X 
X X X 
X X X 
X X X 
X X S 
X X X 
S S S 

m CQMMERglAL 

X X 
S S 
S S 
S S 
X 
X 

X X 
X X 
X X 
G G 

NOTES 

2 

3 

3 

1. ONLY MAJOR TRANSISTOR PROCESSING DIFFERENCES ARE SHOWN HERE. SEE DETAIL FLOWS ON FOLLOWING PAGES FOR MORE 
SPECIFIC DATA. CHART IS FOR HERMETIC PACKAGES. ONLY MINIMUM REQUIREMENTS ARE SHOWN. 

2. WAFER LOT TRACEABILITY MAINTAINED AND AVAILABLE AT EXTRA CHARGE FOR OTHER PRODUCTS. 
3. S = SAMPLE TEST ON REGULAR BASIS. 

X = PERFORMED 100%. G = GENERIC DATA. 
4. INTERSIL ALSO OFFERS "SPECIALS" TO SPECIFIC CUSTOMER SCD'S. SPECIALS ARE AVAILABLE WITH ANY OF THE ABOVE 

PROCESSING PLUS SEM, PIND, ETC. 
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SUBGROUP 1 SUBGROUP 3 

STATIC (DC) 
TESTS@ 

STATIC (DC) 
TESTS@ 

25°C MIN. TEMP. 

LTPD=2 LTPD=5 

SUBGROUP 2 

STATIC (DC) 
TESTS@ 

MAX. TEMP. 

LTPD=3 

SUBGROUP 1 

METHOD201S 
PHYSICAL 

DIMENSIONS 

OTY=2(O) 

SUBGROUP 2 

METHOD 2015 
RESISTANCE 

TO SOLVENTS 

OTY = 4(0) 

Notes: 
1. Required only if package contains a desiccant. 

MIL~STD·883 'REV. C, CLASS B 
'" 

I GROUP A I ELECTRICAL TESTS 

I 

SUBGROUP 4 SUBGROUPS SUBGROUP 7 SUBGROUP 9 SUBGROUP 11 

DYNAMIC DYNAMIC FUNCTIONAL SWITCHING SWITCHING 
TESTS@ TESTS@ TESTS (AC) TESTS (AC) TESTS @ 

25'C MIN. TEMP. @25'C @25'C MIN. TEMP. 

LTPD=2 LTPD=5 LTPD=2 LTPD=2 LTPD=5 

SUBGROUP 5 SUBGROUP 9 SUBGROUP 10 

DYNAMIC FUNCTIONAL SWITCHING TESTS@ TESTS@ MAX. & MIN. (AC) TESTS @ 
MAX. TEMP. TEMPS. MAX. TEMP. 

LTPD=3 LTPD=5 LTPD=3 

Notes: 
1. The specific parameters to be included for 1ests In each. subgroup shall be specified in the applicable pro­

curement document. Where no parameters have been Identified in a particular subgroup or test within a 

2. ~U~~~~~a~p~~: ~et~:~~~~ ~~~i~~~of~~ :::t\~~.b~~~~ ;q~~!d size exceeds the lot size, 100a)g inspec-
tion shall be allowed. 

3. Maximum accept number is 2. 

I GROUP B I 

SUBGROUP 3 SUBGROUP 5 SUBGROUP 7 

METHOD 2003 METHOD 2011 ' METHOD 1014 
SOLDERABILITY BOND FINE'AND 

LTPD,,15 
STRENGTH GROSS LEAK 

LTPD=15 LTPD=5 

SUBGROUP 4 SUBGROUP 6 

METHOD 2014 [METHOD 1018 
INTERNAL VISUAL INTERNAL 

AND WATER·VAPOR 

MECHANICAL CONTENT 
OTY = 3(0) 

OTY = 1(0) • (NOTE 1) 

2. Where no LTPD IS shown, OTY = sample size and f#) = maximum allowed rejects, 
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SUBGROUP 1 

METHOD 1005 
STEADY STATE 

SUBGROUP 1 

METHOD 2016 
PHYSICAL 

DIMENSIONS 

LTPD=15 

Notes: 

SUBGROUP 2 

METHOD 2004 
LEAD INTEGRITY 

METHOD 1014 
SEAL 

LTPD=15 

1. APplies it package has a Frit·SeaI. 

LIFE TEST 

LTPD=5 

SUBGROUP 3 

METHOD 1011 
THERMAL 

SHOCK 

METHOD 1010 
TEMPERATURE 

CYCLING 

METHOD 1004 
MOISTURE 

RESISTANCE 

METHOD 1014 
SEAL 

LTPD=15 

2. Where no LTPD is shown, arv = sample size and (I) = maximum allowed rejects. 

I 

I 

GROUP C 

I 

GROUP D 

SUBGROUP 4 

METHOD 2002 
MECHANICAL 

SHOCK 

METHOD 2007 
VARIABLE 

FREQUENCY 
VIBRATION 

METHOD 2001 
CONSTANT 

ACCELERATION 

METHOD 1014 
SEAL 

LTPD=15 

10-13 
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I 

.n~nll 

SUBGROUP 2 

METHOD 1010 
TEMPERATURE 

CYCLING 

METHOD 2001 
CONSTANT 

ACCELERATION 

METHOD 1014 
SEAL 

LTPD=15 

SUBGROUP 5 

METHOD 1009 
SA.LT 

ATMOSPHERE 

METHOD 1014 
SEAL 

LTPD=15 

SUBGROUP 7 

METHOD 2025 
ADHESION OF 
LEAD FINISH 

LTPD=15 

SUBGROUP 8 SUBGROUPS 

METHOD 1018 
INTERNAL 

WATER·VAPOR 
CONTENT 

QTY=3(O) 

[

METHOD 2024 
LID TOROUE 

OTY = 5(0) 

(NOTE 1) 



Ordering Information for 
MIL-S-19500 Processed Devices 

The following Intersil devices are available asa standard Processed 
to MIL-S-19500. To order, order by the part number as shown 
below: 

Part Number MIL-8-19500 Part Number MIL-8-19500 
Slashsheet Slashsheet 

2N3821 JAN MIL-S-19500/375 2N4856JTXV MIL-S-19500/385 
2N3821JTX MIL-S-19500/375 2N4857JAN MIL-S-19500/385 
2N3821JTXV MIL-S~19500/375 2N4857JTX MIL-S-19500/385 
2N3823JAN MIL-S-19500/375 2N4857JTXV MIL-S-19500/385 
2N3823JTX MIL-S-19500/375 2N4858JAN MIL-S-19500/385 
2N3823JTXV MIL-S-19500/375 2N4858JTX MIL-S-19500/385 
2N4091 JAN MIL-S-19500/431 2N4858JTXV MIL-S-19500/385 
2N4091JTX MIL-S-19500/431 2N5114JAN MIL-S-19500/476 
2N4091JTXV MIL-S-19500/431 2N5114JTX . MIL-S-19500/476 
2N4092JAN MIL-S-19500/431 2N5114JTXV MIL-S-19500/476 
2N4092JTX MIL-S-19500/431 2N5115JAN MIL-S-19500/476 
2N4092JTXV MIL-S-19500/431 2N5115JTX MIL-S-19500/476 
2N4093JAN MIL-S-19500/431 2N5115JTXV MIL-S-19500/476 
2N4093JTX MIL-S-19500/431 2N5116JAN MIL-S-19500/476 
2N4093JTXV MIL-S-19500/431 2N5116JTX MIL-S-19500/476 
2N4856JAN MIL-S-19500/385 2N5116JTXV MIL-S-19500/476 
2N4856JTX MIL-S-19500/385 

Ordering Information for 
MIL-M-38510 Slash Sheet Processed Devices 

The following Intersil devices are available as a standard processed 
to the 38510 Slash Sheets. To order, use the part number as shown 
below: . 

Part Number 

JM38510/11101BAC 
JM38510/11101BCC 
JM38510/11101BIC 
JM38510/11102BAC 
JM38510/11102BCC 
JM38510/11102BIC 

'JM3851 0/111 03BAC 
JM38510/11103BEC 
JM38510/11104BAC 
JM38510/11104BEC 
JM38510/11105BAC 
JMs8510/11105BCC 
JM38510/11105BIC 
JM3851 0/111 06BAC 
JM38510/11106BCC 
JM38510/11106BIC 
JM38510/11107BAC 
JM38510/11107BEC 
JM3851 0/111 08BAC 
JM3851 0/111 08BEC 
JM3851 0/ 12704BVC 

Generic NUmber 

(DG181AL) 
(DG181AP) 
(DG181AA) 
(DG182AL) 
(DG182AP) 
(DG182AA) 
(DG184AL) 
(DG184AP) 
(DG185AL) 
(DG185AP) 
(D~187AL) 
(DG187AP) 
(DG187AA) 
(DG188AL) 
(DG188AP) 
(DG188AA) 
(DG190AL) 
(DG190AP) 
(DG191AL) 
(DG191AP) 
(AD7541TD) 
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Ordering Information for 
DESC Drawing Processed Devices 

The following Intersil devices are available as a standard processed 
to the DESC Drawings. To order, use the part number as shown 
below: 
Part Number Generic Number Part Number Generic Number 

DESC770S2-01 EB (IHS10SMJE) DESCS100S-0SAC (IHS044MFD) 
DESC770S2-01 EX (IHS10SMJE) DESCB 1 OOS-OSAX (IHS044MFD) 
DESC770S3-01 EB (DG201AK) DESCB 1 OOS-OSEB (IHS044MJE) . 
DESC770S3-01 EX (DG201AK) DESCS100S-0SEX (IHS044MJE) 
DESCS1 00S-01 AC (lHS040MFD) DESCB 1 OOS-OSAC (IHS04SMFD) 
DESCS100S-01AX (IHS040MFD) DESCS100S-0SAX (IHS04SMFD) 
DESCS1 00S-01 EB (IHS040MJE) DESCS100S-0SEB (IHS04SMJE) 
DESCS1 00S-01 EX (IHS040MJE) DESCS100S-0SEX (IHS04SMJE) 
DESCS100S-02AC (IHS041 MFD) DESCS1 00S-07 AC (IHS04SMFD) 
DESCS100S-02AX (IHS041 MFD) DESC81 00S-07 AX (IHS04SMFD) 
DESCS100S-02EB (IHS041 MJE) DESCS100S-07EB (IHS04SMJE) 
DESCS100S-02EX (IHS041 MJE) DESCS100S-07EX (IHS04SMJE) 
DESCS100S-02IC (IHS041 MTW) DESCS100S-0SAC (IHS047MFD) 
DESCS100S-02IX (IHS041 MTW) DESCS100S-0BAX (IHS047MFD) 
DESCS100S-03AC (IHS042MFD) DESCS1 OOS~OSEB (IHS047MJE) 
DESCS100S-03AX (IHS042MFD) DESCS100S-0SEX (IHS047MJE) 
DESCS100S-03EB (IHS042MJE) 
DESCS100S-03EX (IHS042MJE) 
DESCS100S-04AC (IHS043MFD) 
DESCS100S-04AX (IHS043MFD) 
DESCS100S·04EB (IHS043MJE) 
DESCS100S·04EX (IHS043MJE) 
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HIOM 'RELIABILITY PROCESSING 
GLOSSARY OF MII,.ITARY/AEROSPACE 
HI-REL DEFINITIONS/TERMINOLOGY .. 

ACCELERATED BURN-IN - Same as . "Burn-In", except 
that testing is carried out at an increased temperature 
(nominally 150°C) for reduced' ewell' 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, specifica­
tion identification/revision letters,.QA procedures; and actu­
al 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 
identified specifications, unless prior notification and possi­
ble customer approval occurs. 

BURN-IN - A screening' operation. Devices are subjected 
to high temperature (typically 125°C) and normal power/ 
operation for 160 hours (Class B devices) or 240 hours 
(Class S devices). 

CLASS SAND B INTEGRATED CIRCUITS - These clas­
ses set forth the screening, sampling and document control 
requirements for IC testing. Terminology is defined in MIL­
M-38510 and in Test Methods 5004 and 5005 of MIL-STD-
883. Classes, Sand B are sometimes referred to as "Levels 
S and B." The Classes cover: 

CLASS S - For space and satellite programs. 
Includes Condition A Precap, SEM, 240 hour burn-in, 
PIND test and elaborate qualification and quality 
conformance testing. Normally requires extensive 
data, documentation; and program planning. 
Formerly referred to as Class A. Class S devices are 
quite expensive. . 
CLASS B - For manned flight, and includes most 
frequently-procured military integrated circuits. Used 
for all but highest reliability requirements. Class B 
uses burn-in, pre-cap visual, etc. 

CORRECTIVE ACTION - Those actions which a given 
supplier (or user) agrees to perform so that a detected 
problem does not reoccur. 

DESC - Defense Electronic Supply Center, located in 
Dayton, Ohio. 

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

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 the custom­
er, but representative of parts in the family. Group B, C and 
D generic data is frequently requested in lieu of the 
performance of special qual tests on a given order. 
GROUP A - Sample electrical test which are performed on 
each lot. Group A is defined in Test Method 5005 for 
integrated circuits and in MIL-S-19500 for diodes and 
transistors. 
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GROUP B ~ For Integrated Circuits, Package-Related En­
vironmental Tests are performed for Class B. Products per 
MIL-STD-883, Method 5005 (For Revision Products) or per 
the "HR" program. For Class S, GroupS includes Addition­
al Processing, including steady state life test. 

For Diodes and Transistors, both enviromental and life test 
are performed per MIL-S-19500. 

GROUP C - For Class B or "HR" program I.Co's, Die­
Related Tests are performed. Not required for Class S 
I.Co's. Group C includes life testing temperature cycling and 
constant acceleration per MIL-M-3851 o. For diodes transis­
tors, Group C includes both environmental and life tests per 
MIL-l:?-19500. . . 

GROUP D - Additional Package-Related Environmental 
Test for I.Co's for Class B or Class S products or per the 
"HR" program. 

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 or MIL-S-19500. 

JAN TX - A JAN-qualified diode or transistor which has 
been subjected to additional screening and burn-in tests. 
MIL-S-19500 only. 

JAN TXV - A JAN-qualified diode or transistor ~hich, in 
additional to burn-in testing, has been subjected to addition­
al screening including pre-cap visual inspection, as wit­
nessed by a government source inspector. Equivalent to 
Class B screening for integrated circuits. MIL-S-19500 only. 

L TPD-Lot Tolerance Percent Defective is a sampling plan 
measurement criteria. 

MIL-M-38510 - The general military specification for inte­
grated circuits. 

M38510/XXX - Detail specifications (or "slash sheets") 
for integrated circuits. For example, the 101 specification 
covers Operational Amplifiers, with electrical requirements 
for the 741, LM101, 108, 747 types, etc. 

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. 

MIL-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, hermeticity, 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 typically 
covered· by user Source Control Drawings (SCD). 

NON-STANDARD PARTS APPROVAL-Approval by the 
government (frequently RADC) of non-JAN parts, typically 
on source control drawings, for use in a military system or 
program. This approval is essentially a waiver which permits 
non-JAN 38510 parts in a system which otherwise manda­
torially requires JAN parts only. 



HIGH RELIABILITY PROCESSING 
OPERATING LlF£ TEST - Same conditions as burn-in, 
biJt duration is usually 1000 hours. This is a sample test 

, (Qualification and Quality Conformance). 
PCA - Parts Configuration' Analysis. A new term which has 
mucn the same meaning as "Baseline". 
PDA - Percent Defective Allowable. Criteria sometimes 

I applied to burn-in screening. MIL-STD-883 and MIL-M-
38510 typically require either a 5% or 10% PDA. A 10% 
PDA means that if more Uian 10% of that lot fails.aS a result 
of burn-in (as determined by pre- and 'post-burn-inelectrical 
tests) the entire lot is considered to have failed. 
PDS - Parameter Drift Screening. Measures the changes 
(4s) 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 eliminate those parts which 
'have loose internal particles. The test can isolate a high 
percentage of defectives" even in otherwise gooo lots. 
,Repeatability of the tests is que~tionable. Th~s test is one of 
the screening .items for Class S integrated circuits., 

'PREPARING ACTIVITY ~ The organizational element of 
. the government which writes specifications, frequently 
RADC. 
PRESEAL VISUAL:- A s,eteiming inspection which in­

,..valves, observation of a die' through a microscope. 
,PROCURING' ACTIV1TY- Per MIL-M-38510, this is the 
QrganizationaJ element, in ..the government which contracts 
fo,r ar:ticles or services. The Procuring Activity can be a 
subcontractor (O",M); providing that the government dele­
ga~es this respon'sibility. In such a case, the subcontractor. 
does' not have the power 'to grant waivers, unless this 
authority has been approved by the government. 
PRODUCT RELI~BILITY - Pertains to the level of quality 
of a product olier a Period of. time. Reliability is usually 
measured or expressed in terms of Failure Rate (such as 
"0.002% per 1000 hours) or MTBF (mean time between 
failure in hours). MTBF is the reciprocal of Failure Rate. 
QPL:-Qualified Products l,.ist. In the case of JAN prod­
ucts, QPLs areideritifi~d as QPL"3851 0 for' integrated 

"circuits and QPL~1950,Ofordiodes and transistors. QPL­
"38510 revisions: o.cc'ur approximately quarterlY and QPL­

,'. 1950Qrevisions obcur approximately annually, In the inter­
'1m, thE! government wiU notify suppliers via letter of any new 
device qualifications which may have" been granted. Two 

'types. of QPLs exist for MIL-M-38510: 
, PART U QPL - This is an interim or temporary QPL 

'which is grante,d on the basis of having obtained line, 
'certific,ation aAd approval of, an Application to 

Condvct Qualifipation, Testing. A PART II QPL is 
automatically Voided after 90 ,days whenever 'any 

,',one supplier is granted a PART I QPL. 
PART I QPL - A "permlment" QPL, granted after 
all' qualification testing is completed and test data is 
approved by the government. 

QUALIFYING ACTIVITY - Per MIL-M-38510, the organi­
, zationaf' element in the government which designate,s 
, bertificatiorr (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 per MIL~STD-883. 
For diodes and transistors, this, usually means testirig to 
Groups A, Band C per MIL-STD-750. 

QUALITY CONFORMANCE TESTING _ These are sam­
ple tests which must be performed at prescribed intervals 
per MIL-M-3851 0 or MIL-S-19500, assuring that processes 
remain in control and that individual lots are passed. 

RADC - Rome Air Development Command, Griffiss AFB, 
New York. This is the government organization which 
created 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), re-marking, and cleaning . 

SCREENING - Operations which are per(ormed on de­
vices on a 100% .basiS (not ~mpling).Exampres,include 
pre-cap visual, burn~in hermeticityi1OO% electrjeaLtest, etc. 

SEM INSPECTION -Inspection:by ScarJflingElect/'on Mi~ 
croscope. Die sampleS are examined at VI~ry high magnifi­
cation for metallization defects. , , 

, , SERIALIZATION - The marking .of a unique part number 
on each part, with assigned numbers marked sequentially/ 
consecutively. 
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SCDs - Source Control Drawings. Typically user-generat­
ed 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 (<3SI). 
Source Inspection is initjated via purchAse order, and,can 
typically occur at one or more points: ' 
• ' Pre-cap Visual. Expensive and adds to throughput 

time. 
• Final Inspection. ' 

,TRACEABILiTy - A production and manufacturing,COritrol 
system which includes: '. ,..." 
• Wafer run identification number.', 
.' Date pre-cap visu/ifinspection was performed, 

Identity of inspedoT""I:\I1d:specification number a"d 
revision. . . ,: ". ':. 1-, '. :.,' 

'. .Lot' number and inspection histQry. 
• QA Group A electricalrE;iSults. 

VARIABLE DATA - Read and recorded electrical meas­
urem'ents (parametriC values); Usually, required for pre- and 
post-burn-in electrical tests. Also common for Group C and rr:t 
D testing. ' Ira!. 





PART NUMBERING SYSTEM 

Examples of Intersil Part Numbers 

BASIC ELECTRICAL TEMF PKG PIN ORDER # OPTION 
ICH8500 A C' T V ICH8500ACTV 

ICL8038 C C P 0 ICL8038CCPD 

IH5040 M 0 E IH5040MDE 

ON ALL INTERSIL IC PART NUMBERS. THE LAST 
THREE LETTERS ARE TEMPERATURE, PACKAGE, AND 
NUMBER OF PINS, RESPECTIVELY. 

PACKAGE: 

NUMBER 
OF PINS: 

A 
B 
C 
o 
E 
F 
H 

TO-237 
Plastic flat-pack 
TO-220 
Ceramic dual-in-line 
Small TO-8 
Ceramic flat-pack 
TO-66 

I 

J 
K 
L 
P 
S 

16 pin (.6 x .7 pin spacing) 
hermetic hybrid dip 

Cerdip dual-in-line 
TO-3 
Leadless, ceramic 
Plastic dual-in-line 
TO-52 

T 
TO-5 type 

u 
(also TO-78, TO-99, TO-100) 
TO-72 type 
(also TO-18, TO-71) 

V TO-39 
Z TO-92 
IW Wafer 
10 Dice 

A 8 

B 10 
C 12 
o 14 
E 16 
F 22 
G 24 

H 42 
I 28 

J 32 
K 35 

L 40 
M 48 

N 18 

P 20 

Q 2 
R 3 
S 4 
T 6 
U 7 
V 8 (0.200" pin circle, 

isolated case) 

W 10 (0.230" pin circle, 
isolated case) 

Y 8 (0.200" pin circle, 
case to pin 4) 

Z 10 (0.230" pin circle, 
case to pin 5) 
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APPLICATION NOTE SUMMARY 

The following are brief descriptions of current Intersil 
Application notes. 

A003 UNDERSTANDING AND APPLYING THE ANALOG 
SWITCH 
Introduces analog switches and compares them to 
relays. Describes CMOS, hybrid (FET + driver), J-
FET "virtual ground" and J-FET "positive signal" 
types. Application information included. 

AOO4 IH5009 LOW COST ANALOG SWITCH SERIES 
Compares the members of the IH5009 "virtual 
ground" analog switches and provides suggested 
applications. 

AOO5 THE 8007 - A HIGH PERFORMANCE FET INPUT 
OP AMP 
Compares the 8007 with the 741, which is pin 
compatible and suggests applications such as 
logantilog amplifier, sample and hold Circuit, 
photometer, peak detector, 'etc. 

AOO7 USING THE 8048/8049 MONOLITHIC LOG-
ANTILOG AMPLIFIER 
Describes in detail the operation of the 8048 
logarithmetic amplifier, and its counterpart, the 8049 
antilog amp. 

A011 A PRECISION FOUR QUADRANT MULTIPLlER-
THE 8013 
Describes, in detail, the operation of the 8013 
analog multiplier. Included are multiplication, 
diVision, and square root applications. 

A013 EVERYTHING YOU ALWAYS WANTED TO KNOW 
ABOUT THE 8038 
This note includes 17 of the most asked questions 
regarding the use of the 8038. 

A015 DESIGN FOR A BATTERY OPERATED 
FREQUENCY COUNTER 
Describes a low cost battery operated frequencyl 
period counter using the 7207A and 7208. Includes 
specifications, schematics, PC layout, etc. 

A016 SELECTING AID CONVERTERS 
Describes the differences between integrating 
converters and successive approximation 
converters. Includes a checklist for decision making, 
and a note on multiplexed data systems. 

A017 THE INTEGRATING AID CONVERTER 
Provides an explanation of integrating AID 
converters, together with a detailed error analysis. 

A018 DO'S AND DONT'S OF APPLYING AID 
CONVERTERS 

. An analysis of proper deSign techniques using DI A 
converters. 

A019 4Y2 DIGIT PANEL METER DEMONSTRATION I 
INSTRUMENTATION BOARDS 
Describes two typical PC board layouts using the 
8052A17103A 4Y2 digit AID pair. Includes 
schematics, parts layout, list of materials, etc. Also 
see A028. 

A020 A COOKBOOK APPROACH TO HIGH SPEED DATA 
ACQUISITION AND MICROPROCESSOR 
INTERFACING 
Uses the building block approach to design a 
complete 12 volt system. Explains the significance 
of each component and demonstrates methods for 

A021 

A022 

A023 

A026 

A027 

A028 

A029 

A030 

A031 

A032 

A046 

A047 
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microprocessor .in~erfacing,incllldin9 the use of 
control. signalS. 
POWER D/ACONVERTERS USING THE ICH 8510 
Detailed analysis of the 8510. Included area section 
describing the linearity of the device and appliCation 
notes for driving servo motors, linear and rotary 
actuators, etc. Also see A026. 
A NEW J-FET STRUCTURE - THE VARAFET 
Describes in detail the operation of the varafet, a 
standard J-FET with the analog gate interfacing 
c;:omponents monolithically built-in. 
LOW COST DIGITAL PANEL METER DESIGNS 
Provides a detailed explanation of the 7106 and 
7107 3Y2 digit panel meter IC's, and describes two 
of the evaluation kits available· from Intersil. 
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. 
POWER SUPPLY DESIGN USING THE ICL8211 
AND ICL8212 
Explains the operation of the ICL8211/12 and 
describes various power supply configurations. 
Included are positive and negative voltage 
regulators, constant current source, programmable 
current source, current limiting, voltage crowbarring, 
power supply window detector, etc. 
BUILDING AN AUTO RANGING DMM WITH THE 
ICL7103A18052A CONVERTER PAIR 
This companion app note to A019 explains the use 
of the 8052A/7103A converter pair to build a ±4Y2 
digit auto ranging digital multimeter. Included are 
schematiCS, circuit descriptions, tips and hints, etc. 
POWER OP AMP HEAT SINK KIT 
Describes the heat sinks for the ICH8510 family. 
These heat sinks may be ordered from the factory. 
THE ICL7104: A BINARY OUTPUT AID 
CONVERTER FOR MICROPROCESSORS 
Describes in detail the operation of the 7104. 
Includes in digital interfacing, handshake mode, 
buffer gain, auto-zero and external zero. Appendix 
includes detailed discussion of auto-zero loop 
residual errors in dual slope AID conversion. 
COIL DRIVE ALARM DESIGN CONSIDERATIONS 
Explains the procedure used when using watch 
circuits to drive piezoelectric transducers . 
UNDERSTANDING THE AUTO-ZERO AND 
COMMON MODE PERFORMANCE OF THE 
I.CL7106/710717109 FAMILY 
Explains in detail the operation of the ICL7106/7/9 
family of AID Converters. . 
BUILDING A BATTERY OPERATED AUTO 
RANGING DVM WITH THE ICL7106 
Explains principles of auto ranging, problems and 
solutions. Includes clock circuits, power supply 
requirements, design hints, schematiCS, etc. 
GAMES PEOPLE PLAY WITH AID CONVERTERS 
Describes 25 different integrating AID converter 
applications. Input circuits, conversion modifications, 



display and microprocessor interfaces are shown in 
detail. 

A050 USING THE IT500 FAMILY TO IMPROVE THE 
INPUT BIAS CURRENT OF BIFET OP AMPS 
A brief description of a preamplifier for BIFET OP 
AMPS. 

A051 PRINCIPLES AND APPLICATIONS OF THE 
ICL7660 CMOS VOLTAGE CONVERTER 
Describes internal operation of the ICL7660. 
Includes a wide range of possible applications. 

A052 TIPS FOR USING SINGLE CHIP 3Y2 DIGIT AID 
CONVERTERS 
Answers frequently asked questions regarding the 
operation of 3Y2 digit single chip AID converters. 
Included are sections on power supplies, displays, 
timing and component selection. 

10-21 

A053 THE ICL7650 A NEW ERA IN GLITCH-FREE 
CHOPPER STABILIZER AMPLIFIERS 
A brief discussion of the internal operation of the 
ICL7650, followed by an extensive applications 
section including amplifiers, comparators, log-amps, 
pre-amps, etc. ' 

A054 DISPLAY DRIVER FAMILY COMBINES 
CONVENIENCE OF USE WITH 
MICROPROCESSOR INTERFACABILITY 
Compares and describes the various display drivers. 
Includes design examples for 7 segment, Alpha­
numeric, and bargraph systems. 

M011 AVOIDING PROBLEMS IN CMOS MEMORY 
OPERATION 
Discusses input overvoltage and SCR latchup and 
the multiple address access problem in CMOS 
RAMs. 



Device Family Prefixes 

~o = ~~~~~~;:i~:n~:~~g;~~ Source 
DG ....,.Siliconix Analog Switch Alternate Source 
OOM-Monolithlc DG Analog.switch Replacement 
ICL -Linear Ie 
leM - Microperip.herallC 
ICH - Hybrid Ie 
1M -Microcontroller Ie ' 
LH -National Semiconductor Hybrid Alternate Source 
LM - National Semiconductor Alternate Source 

~~ :~i~~ey~I!~~e~~:~~~~~r~~h 
SE -Signetics Alternate Source 

Electrical OptioniVariation of Basic Device Type Designators 

Th~se designators are datasheet dependent, and are not ~Iways used. 

Temperature Range Designators 

C -Commercial: O·C to + 70Ge 
-Industrial: Either - 25Q C to + 85·C or - 4O"C to + 85"C 

(Specified on Oalasheet) 

M - Military: - 55"C to + 125"C 

Package Type Designators 

A 
B 
C 
o 
E 
F 
H 
I 

J 
K 
L 
P 
S 
T 

u 

-TO-237 
-Small Outline Ie (SOle) 
- T0-220 
-ceramic Dual·in-line 
-SmaIlTO-8 
-Ceramic Flat Pack 
-TO-66 
-16 Pin (.6 x.7 Pin Spacing) 

Hermetic Hybrid Dip 
- CEAolP Dual-In Line 
-TO-3 
..... Leadless, Ceramic 
....:... Plastic oual-Io-line 
-TO-52 

- ~c;.~ j\'~B, TO-99, TO-1OD) 
-TO-72 Type 

(Also TO-1B, T0-7~ 
V -TO-39 
Z -TO-92 
IW -Wafer 
10 -Dice 

Part Numbering System 

All IntersilIC part numbers consist of a device family prefix, a basic numeric 
pari number, and an option suffix. as follows: 

1,20r3 
Dlg;.t 
Prefix 

T 
3, 4 or 5 Digit 
Un;que Device 

-Number' ---
""I 

30r4 
Digit Option 

Suffix 

X"XxX 

High 
Reliability 
Designator 

/XXXX 

Lp;nco~~t' 
Designator 

~ Package Type 
Designator 

--- Temperature Range 
Designator . 

----- ElectricafOption 
Designator. Only 
User if More Than 
One Electrical Option 
is Available. 

------------ Variation 01 Basic 
Device Type Designator. 
OnlY'Usect il More Than 
One Basic Device 
Type is Available. 

-------- 3 or 4 Digit Basic 
Device Type 
Part Number 

~-------- Device Family 
Prefix 



ORDERING INFORMATION 

Pin Count Designator 

A 8 P 20 
8 10 a 2 
C 12 A 3 
0 14 S 4 
E 16 T 6 
F 22 U 7 
G 24 V 8 (0.200" pin circle, 

isolated case) 
H 42 
I 28 W 10 (0.230'" pin circle 

isolated case) 
J 32 
K 35 Y 8 (0.200" pin circle. 

case to pin 4) 
L 40 
M 48 Z 10 (0.230" pin circle, 

case to pin 5) 
N 18 

HIGH RELIABILITY DESIGNATOR 

/8838 - MIL-STD-8838 Sc""'ned 
Device 

fHR -High-Reliability 
Device 

ISR -Cost Effective High­
ReliabIlity Device 

181 - Burn-In Only Process 
Flow 

Example Part Numbers " '" T tft .-~-. 
.. ~:~~~2U.'-'''-Line . 

D·C to + 70·C Temp. Range 

Basic Part Number: 
7129 AlD Converter. 

'------------ Linear '.C Family Device 

, ""TtF ".-~-. CEADIP Dual·ln lme Package 

- 40°C to + 85'C 
Temp. Range 

Basic Part Number: 7170 
Real Time Clock 

31 

'-------------Microperipheral 
Ie Family Device 

· ""J1fT :.::"= .... 
- 55°e to + 125"C 
Temp. Range 

B Type Electrical Option 

'---------- Basic Part Number: 
5043 Analog Switch 

'------------- Hybrid Ie Family Device 

, """ 'IW :::::::::. ~",' 
- O"C to + 70'C 
Temp. Range 

L Type Electrical Option 

B Type Device Designator 

51 IH 

'--------- Basic Part Number: 
7134 DIA Converter 

'------------ Linear Ie Family Device .... I~'L .'~ __ ._'.e L 14 Pms on Package 

, CEROIP Dualln·Line Package 

- SS'C to + 125'C 
Temp. Range 

L-____________________ ~c~~~~~~~ 

'--_____________ Hybrid Ie Family Device 
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EvALuatioN KITS 

PRODUCT DESCRIPTION PART NUMBER 

Power Amplifier Kits ICH8510lEV/KIT 
ICH8510MEV/KIT 
ICH852011EV IKIT 
ICH8520MEV/KIT 
ICH853011EV IKIT 
ICH8530MEV IKIT 

312 Digit LCD Panel Meter Kit ICL7106EV/KIT 

312 Digit LED Panel Meter Kit ICL7107EV/KIT 

312 Digit Low Power ICL7126EV/KIT 
LCD Panel Meter Kit 

412 Digit AID Converter Kit ICL7129EV/KIT 

412 Digit AID Converter Kit ICL7135EV/KIT 

412 Digit LCD Display Driver Kit ICM7211EV/KIT 

8 Character Multiplexed LCD ICM7233AEV IKIT 
Display Driver Kit 

8 Character Multiplexed LED ICM7243BEV/KIT 
Display Driver Kit 

412 Digit LCD Display Co~nter Kit ICL7224EV/KIT 

412 Digit LED Display Counter Kit ICM7225EV/KIT 

412 Digit VF Display Counter Kit ICM7236EV/KIT 

Touch Tone Encoder 
" One contact per key ICM7206EVlKIT 

Two contacts per key, common ICM7206AEV/KIT 
to positive supply 

Common to negative supply, ICM7206BEV/KIT 
oscillator enabled when key 
depressed 

8 Digit Frequency/Period Counter 
5 Function ICM7226AEV/KIT 

Oscillator Controller 
For Application as Ireq. ICM7207EV/KIT 
counter with ICM7208 ICM7207AEV/KIT 

CONTENTS 

ICH8510i + Socket + Heat Sink 
ICH8510 + Socket + Heat Sink 
ICH8520i + Socket + Heat Sink 
ICH8520M + Socket + Heat Sink 
ICH8530i + Socket + Heat Sink 
ICH8530M + Socket + Heat Sink 

ICL7106 + PC Card + All Passive Components 

ICL7107 + PC Card + All Passive Components 

ICL7126 + PC Card + All Passive Components 

ICL7129 + 4Y2 Digit LCD Display + ICL8069 + PC 
Card + Active, Passive Components 

ICL7135 + ICL7660 + ICL8069 + PC Card + Active, 
Passive Components 

ICM7211 + 4 Y2 Digit LCD Display + PC Card + Active, 
Passive Components 

2 01 ICM7233A + PC Card + 8 Character Triplexed LCD 
Display 

ICM7243B + PC Card + 8 Character LED 

ICM7224 + ICM7207A + 5.24288MHz Crystal + 4 Y2 Digit 
LCD Display + PC Card + Passive Components 

ICM7225 + ICM7207A + 5.24288MHz Crystal + 4Y2 Digit 
LED Display + PC Card + Passive Components 

ICM7236 + ICM7207A + 5.24288MHz Crystal + 4Y2 'Digit 
VF Display + PC Card + Passive Components 

ICM7206 + 3.579545MHz Crystal 
ICM7206A + 3.579545MHz Crystal 

ICM7206B + 3.579545MHz Crystal 

ICM7226A + 10MHz Crystal + PC Card + LEDs + All Passive 
Components 

ICM7207 + 6.5536MHz Crystal 
ICM7207 A + 5.24288MHz Crystal 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

(5.308-5.583) 

0.178-0.181 1--1 0.188-0.210 fl' 0.208-0.219 

-=+105-
(::= 0001 
MAX IL 0.500 

0.018-0.018 __ (12.70) 
(0.0408-0.483) MIN 

PQ001611 

TO-18 

1

_'- 0.209-0.218 

I 
(5.308-5.683) 

G.178-0." ,,_ 0.188-0.210 
(4.521-4.851) -I i I (4.775-;-5.334) 

--7iQJ 
(~~ mom_l 
MAX II 0.500 

0.016-0.019 _ __ (12.70) 
(0.406-0.483) MIN 

POOO2011 

TO-71 

10-25 

, • • I 0.208-0.218 I I (5.308-5.583) 

0.178-0.181 " II 0.142-0.150 
(4.521-4.851) ~ I (3.507 3.810) 

,I I-i--- "-
SEATING PLANEp y_~ 

(::~: 0 0 01 
0.01:~~.019 Ii 0.500 

(0.406-0.483) -11- (12.70) 

1 ___ 1 0.100 

0.050 'I ' - (2.540) 
(1.270)- :-1 

POOO1811 

TO-52 (SQ*, SR) 

~ 
'1_ 0.208-0.219 

(5.308-5.583) 

0.178-0.191 '_II 0.142-0.159 
, (4.521-4.851) (3.507-4.038) 

SEATING PLANED_~~ 

0.::- ~0n11 (0.782) W 
MAX I 0.500 

0.018-0.019 _1__ (12.70) 
(0.406-0.483) MIN 

PQ002111 

TO-71 LOW PROFILE 

SQ" denotes a two lead package; center lead missing. 

II 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

TO-72 

.021 DIA(3) 

.016 
.019 DLAj31 
.016 

r=~_L-==uc6 
L _J±-=--d:;~ 
l ~ 1 to., j .. 

17ll 1- 500M'. ~ 
SEATING PLANE 

TO-92 

1 ~ 
.135 MLN .105 

I 
.... 
t t 

TO-78 

.055 

... 5 

I I • , -0 , I 
.095 

I I 0·' r I 
-0" 

I 

{~l 
.140 

o.a50-0.370 
(I.IIO-Uta) 

0010 

(8.509-8.001) , DlA 
DIA 

D .... 
Q.315-0.3U (1n1~ ----

1 
.205 
.115 

PO' 

I 
j 

(8.001-8..500) 
DOlo 

+*,:C:::m;;::;;::;rn;::':J-.1INSULATOR 

0.335-0.315 R-'::::::: 
MAX ! 0.185-0.185 

SEATING L =+± ..... -.. '91' 
PLANE-j 

D. 
(12.7) l~~ 

(.254-1.018) 

~LEADS ~~ ~ ~~ -----+-L-Mt 

~--IL (0.483-0.406) I . 

TO-99 TV TO-99 TV 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

I" .370-.335 • I 

0.205-0.185 

I (5.21 -4.85) I . .. 

P0Q03011 

POO0271I 

TO-100 (TW, TX) TO-237 JEDEC 

POO03111 

2 LEAD CERAMIC (DH) 
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PACKAGE OUTLINES All dimensions given. in inches and (millimeters). 

[[] 
0.407 (10.338) _ 

MAX 

0.115.(2.921) . .!!,lli (1.778) 

~:=I~:~~![ 
0.060 (1.524) 0.030 (O.~ r~~ (5.08) ... . LJrnt 0.060~ . __ il.ii25 (0.6351) I I 

t ,---
t 0.200 (5.08) t 0.015 

. + 0T25 (3.175) (0.381) 

0.110 (2.794) I_II I (~:~3) I 
0.090 (2.286) 0.320 (8.128) , .. .. i 

0.023 (0.5841 0290 (7.366) I 
D.li14 (0.356 - -

PO003311 

8 LEAD CERAMIC (DA) 

0.245 O - 0.271F 
~ ~:f -J i 1'_11 ~". ( -~~ 

I 0.045 ~ 1--0.016' , 

d1!1.. -i i- LO.375 I 
.090 iWM. --I 

P0004011 

8 LEAD CERDIP 
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PACKAGE OUTLINES All dimensions given in inches and (millimerters). 

~ 
0.260" 0.0100 

8.35'" .264 

-,- (~:~) 
0.310 " 0.010 -

1-----+1 

8 LEAD PLASTIC (PA) 

o.no 
i1i.iii 

0.344-0.384 ~ 
/8.74-8.26) I I 
t~..lSEATING PLANE 

0.480-0.500 --.- T 
(12.18-12.71 ~ 0.118&-0.100 

(1.02) TYp-ll- (2.18-2.64) 

0500 1.182-1.182 
(12.70) R (30.02 30.271 

".010 
(.254) -

0.188-0.178 RAD 
(4.22-4.471 • 

POOO4l1l 

8 LEAD TO-3 METAL CAN 

. · _____ . ___ ~ __ L, 

I 
.1502PL 

.010:t.OO8RTYP 
O"TOSOTYPALLLEADS '=====±:-==*==---,'--== .. 1 

I 
_ _ ,014"'IN LENGTH OF FLAT 

AREA TYP ALL lEADS ., 
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17.87'" .25) 

POO04211 

8 LEAD S.O.l.C. 



PACKAGE OUTLINES All dimensions' given in inches and (millimeters). 

_ 0.019 (0.483) 
D.OiO (0.254) -[

0.750 (19.05) MINl 
0.330 (S.392) f--
D.2iiiI (6.35) I . 1 

S[ It!- f t 
--J LO.260 (6.604) 0.055 (1.397) L~!~ (6.6041 MAX 0.045 (1.143) 

1
---1 0.240 (6.096) 0.040 (1.016) L 1-il.22ii(S.588) i~O.020(O.SOS) 

L 0.006 (0.152) 0.070 (l.77S) ~ .j 
If.liii4 (0.1021 if.04ij (1.016) 

0.11512.9211 
0.060 1.5241 

~ 

PQ00431 I 

10 LEAD FLATPACK (FB) 

[[:]3 
_0.710 (lS.034) MAxk. ~:=W::~IC 

0.070 11.77SI_ 0.200 (5.081 
0.030 0.752 I MAX 

0.060 !C-1.-=S2:c:4):----r'-J-r-'i 

~ 0.200 (6.08) t 0.015 r H H H 14 ~ D.ii25 0.6351] ~ 1 

I ~ ~I ffi5 i3:i751 I !e: 1 

0.110 (2.7941_ _~ (0.5841 0.320 (S.1281I' , 
0.090 (2.2861 I 0.014 (0.356) 0.290 (7.3661 .. "I 

POO0441 I 

14 LEAD CERAMIC (DO) 



PACKAGE OUTLINES All dimensions given in inches and (millimetes). 

POO0351 I 

14 LEAD CERDIP (JD) 

1 
0.270EJ 

0.017 ± 0.002 
TYP 

I 
; I 0.050 f 
: ===1 T 0.:Js5 

POOO4511 

14 LEAD FLATPACK 

0.056 (0.139) n 0.266 (0.673) 
0.250 (0.635) r 0.045 (0.114) 

II: [I ::il I::=::f. t 
L t Lo.olB (0.457) 

t o:ii1O (0.254) 
c==J 

C07 (0.177) LO.07B (0.198) 
0.004 (0.101) 0.066 (0.165) 

P0003411 

14 LEAD FLATPACK (FD) 

1()"'31 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

--*- .' . 
. ~~,:,::[::::: ] -

0.130 '" 0.005 
.060 (1.624) 3.302 '" .127 

~.310 '" 0.010 

7.874 '" 0.254 

-r ~ .770(19.658) MAX~ 

m·Fi----~------,-.-IL ---+-I! F?L'''.~I 
,>oJ l"~1 ~l::= j ~~:_, 

.090 (2.286) .046 (1.143) .015 (.3810) 
POO0361I 

14 LEAD PLASTIC 

[c::]] 
1-0.810 (20.574) MAX 

0.115(2.921) !!.:!!Z!!(1.7781_ 
0.080 (1.524) 0.030 (0;762 

~~~~~~~~~~. 
1 

P00037t1 

16 LEAD CERAMIC (DE) 
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PACKAGE OUTLINES' All dimensions given in inches and (millimeters) .. 

16 

.1 

9 .0.696 )17.653) 
il.106 /17.907) 

0.790 (20.066) 

8 

I.' ~"""~ 0.880 /22.362) 
0.966 /24.511) 
0.975 (24.765) 

0.800 r.32O) 

0.100 (2.54) . ; 
TVP.~ 

I 

f-
I I 

1_ 0.600~1 
1(15.240) 

16 LEAD CERAMIC (IE) 

0.200 MAX (5.080) 

POO0521! 

0.320 (8.128)_r--__ ~ 
0.290 (7.366) 

[~~~~] 
0.060 (1.5209 ~'840 121.34) MAX~ 
0.015(0.381) mIT- ~ L -O.175 . 

MAX . 

- -14.451,--.-t...,....... 0.015 

I J~ 1 0.008 I I I~ I :g:~~~: I 
I ' . J 0.200 (5.08) I I 

~ L .. 0,126 (3.175) J L 
0.415110.5411 . 

0.110 (2.794) 0.070 (1.778) 0.023 (0.584) 0.33018.382) 
0.090 (2.286) 0.030 (0.762) 0.015 (D.3iii) 

P0Q05311 

16 LEAD CERDIP (JE) 
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PACKAGE OUTLINES All dim~nsions given in inches and (millimeters). 

r·---l.046~--~'~' 
0.050 I TVP 

I I 
j t:~ 

0.016 
% 0.002 

I I 
, ! I I I , 

! I 
I- "I 

. I I 
0.063 --I f--
MAX. 

0.370 t 0.003 

POOO3911 

16 LEAD FLATPACK (FE-2) 

0.380 (9.662) Fl~~ MAX~ . 
D.Jiilj If.i2r -. (j 290 

I'· ~~(7.366). M!! lo.4831 . I MAX J 0.015 0.381 

t + 0.400 MAX ~~[i~.~~' t 
- (10.18) 

t * 0.066 (U87) 

110.280 (7.1l2) 0.046 (1.143) 

.~======~==~~~~.2~(~6.~b=3)~!=. ~r-~:~!~~: 
L 0.006(0.162) 0.080 (2.032) ~ 

. 0.003 (0.076) Q]4O (1.016) 

POOO3811 

16 LEAD FLATPACK (FE-1) 

10-34 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

;':--t=~[:: :~::] - I 
t F~MAx~1 0.130,,0.005 I 1&.558 

3.302 " 0.127 
.080 (1.524) 

m.~~r--. ',-I -II--;~·--r-l ~8-
I I ~L .160(4.064) .015(.~1) l r-l ~ r..I I-- . ~, .100!2.54Ol .008 (.203) 

:~l~~:: := :::~~: :g~:~ 
--.. _15° 

16 LEAD PLASTIC (PE) 
POO0541 I 

ir-------------------------------------------------------------__ -----------------------, 
r-=-0.910(23.114) ,.,AX~ 

[['-J]~.~ 
0.110~ I t: == ~. ~'MAIX' J~~r 0.090 (2.286). . !!.l!Z!!. (1.7781 '.. L- 0,030 (0.762)· .. 

-.Lffi1--m?:~. T il - - ~* :::;"===:;:t =It;:;;-.l:--.l~1 f t M15 (0.3811_11_-
0.060 (1.524) O.OOS (0.203) 

.. ~. . k' .. ' " T i 0,?,25 (0.635): : 0.115 (2.921) 
0.080 (1.524) .. ·0.200 15:08)"" I I 

0.125(3.1751 ~ ~ 
0.023 (0~5Ii41 0.320 (8.128! . 
0.014 (0.356) 0.290 17.366 

POOO551 I 

18 LEAD CERAMIC (ON) 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

[~~~~~] 
J..- .910123.1141 MAX---J 

0.060~ 

o+~u ~ 0.200(5.08) r ¥ W W M ¥ W W [ rns~ 
-! !- -I~ 
~ (2.794) 0.070 (1.778) 0.023 (0.594) 
0.090 (2.286) 0.030 (0.7621 0.015 (0.3811 

18 LEAD CERDIP (IN) 

PIN ONE INDICATOR 

f 
M"'J"'''; ~~~=r=~~~9 

(1.270) 0.950 t 0.050 

~ 
0.290 

18•128) 
7.386) 

Y12. 
0.280 

!U~:I 

-0.050 TYP~0'315 (8.001) 

0.005 ± 0.002 (24.130 ± 1.27) r (g:=) REf 
(0.127 ± O,05OL --.l 

~~~:~=a:===c~ 

P0007511 

18 LEAD FLATPACK (FN)* 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

1-.310 1 I •. 005 

t rt=i1 f 
'f j WI ==r ~ 

.050±.005 L'-~ 
~:=} L · ,_::=-:j. V'" 

rF'Z? ; 
f L.005~.~ U .019 

. .230 •. 002 
POOO561 I 

18 LEAD FLATPACK .(FN-2) 

'----1.000------
11 

PIN NUMBER 1 C; {2.54} • 

:-{~::!}l 0.01? 

~ D 
ItD:JI~ 

(0.12?) 

L_~~:::J~~i~_~=! .,-- J l 0.020 L 0.005 0.063 {0.051} 
{0.0127} (0.160) 

P000761t 

18 LEAD FLATPACK (FN-3) 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters) .. 

t . 
;~:;(::::::] 
fl. .'20MAX . I 

23.388 . . .. 

.U~UIb 

0.310 ± 0.010 
7.874 ± 0.264 

.130 ± .006 

:;:I~r-------------------I--_3~.3~0~2~f~·~12~7~~~ 

t U rl\-
.160 (4.064) ~ :::'~~: l 0.110 (2.794) 0.0701l.nSI 0.022 (0.669) 

0.090 (2.288) 0.030 (0.762) O.OIS (0.467) 
.100 l2Ji4Oj 

18 LEAD PLASTIC (PN) 

[~~~~~~~~J 
!---;.025.126.035) MAX--i 

m~ .. 
-L..--.-

~! r-
0.110 ~ M!9 lh12'!.! 0.023 10.584) 
0.090 12.286) 0.030 10.7621 0.015 IO.381f 

20 LEAD CERDIP (JP) 
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0"_160 

P0007911 

~ 

0.290 r 
.!1d!l! 

I~::) I (6:ilI4i --

POOO4711 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

0.310 ± 0.010 

---LC--::J .260:t .010 • 
8.35,. .264 

-rIO ~.~MAX ., 
26.418 .130", .006 

-- 1--7.874:t0.264 

3.302'" .;27 

=~::~~I 8-
0~12~0.d(1'778) O.=!~) :::l~l ~~I \ 
0.090 12.2&8) 0.030 10.782) 0.01810.467) -..j ~0"-15" 

POO0771 I 

20 LEAD PLASTIC (PP) 

r 1.100 127.940) MAX~ 

[[~~JJ~,~, 
~.~~~.=) t 0.070 Il.ns)l r-1 Jg:~ mr •. 0:000 10.782} _ 

-Lm1--m~+ 11 T il --". ! 
t f ~:~ l~~M· -

0.060 11.524) 

0.130 13.302) -JI T 0.025 (0.635) i i 
0.070 11.nS) 0.200 ~ I I 

- 0.12613.175) ~ ~ 
Q.,ill10;584) 0:420 110::/ 
0.014 10.366) 0.390 9. 

POOO4811 

22 LEAD CERAMIC (OF) 
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; .,' 

PACKAGE OUTLINES All dimensionS given in inches and(millimeters). 

r---------:; 1 i1li 'Ilar 
L_-~~ l=~r = ,--·1.,0(27.94)MA)( .~ I I ".,. r--- I 

~:j:WWL ~lfll~'---'--'---'Lo.o,:(:'~\\r 
0.200 ((6.OS) ! ! J l' I o.oOS (0.203) I 
0.126 3.115 I L 'I 

r-l . L 0.S10(12.964J 
0.110 12.194) 0.070 (1.ne) 0.023 (0.584) 0.440(11.116) 
0.090 2.286) 0.030(0.162) 0.015 (0.381) 

POOO4911 

22 LEAD CERDIP (JF) 

~'.290 (32:~) MAX~ 

0.620 (16.148) , 

_ _ 0.200 (6.08) 
'"'"-o;....-.;,..;;;;;;:;;c;r-- MAX 

~!ii1mt ~-Po:mImm~;1 r i ~ 
=r I I == !1~~ 

I t 0.015 !0.381) 

T I D.OOi 0.203) I 

.!!.!1§ (2.921) II... I I 
0.060 (1.524) _11_- 0.200 y I I 

~ (0.5841 0.125 (3.115) '- 0.620 (16.148) ---.l 
0.014 (0.356 M§!! (1.624) j1i.69O (iUfili 

0.026 (0.636) 
POOO5111 

24 LEAD CERAMIC (DG) 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

~ ~ -~:~~~ m:~l-
_ 1.290 (32.766) MAX I~~I 

0.060 (1.524) , 

0.o1cc5(Ti1)mr!!' ::~mrIsa 
0.015 (0.381) 
0.008 (0.203) 

O.kOO (5.08) ! ! II! ! 
0.125 (3.1751--\ 1 ____ -, I I 

0.110 (2.794) 0.070 (1,llS) 0.023 (0.5841 
0.090 (2.286) 0.030 (0.7&2j 0.015 (0.381) _ 0.700 (17.780) __ 

0.630 (16.002) 

POO06511 

24 LEAD CERDIP (JG) 

~ .'76 :~=!~::=] 0.5,0 (12.9541 

-1.290 (32.766) MAX I~:~I 

0.060 (1.524) II 
0'0ILL5(or

i
"m,l! ::~mr=t~ 

0.016 (0.38,)_.-
0.008 (0.203) 

O.~OO ~ ! ! JI! ! 
0.125 (3.175)--\ 1_ _ _ -, I I 

0.1'0 (2.794) 0.070 (1.77S) 0.023 (0.584) 
0.090 (2.286) 0.030 (0.762) 0.0'5 (0.38,) _ 0.700 (17.780) __ 

0.630 (16.0021 
POO06a1i 

24 LEAD CERDIP WITH WINDOW (JG/W) 

,0-4' 



PACKAGE OUTLINES All dimensions-given in inclJesand.(millimeters). 

j O.750.(19.06) MINl 
,0.310 . 

P·9741 0.380 (9.652) . MAX 
ii:3iiO (7.62) 

0.019 (0.483) . 
'0.015lD.381) 

__ --.1 I f 
----=r+ ~(1~':~) 

~~==O=,OOS='=(1=·.3=97=)~~ * 

0.280 (7.1'12) n' .. .' 0.245·~ 

L' !~ 
CO'C06=(0='1~52~)~~0~'0~90~(~2'~28~6=)J~=~Lo.04O (1.016) 

0.003 (0.076) 0.045 (1.143) 0.010 (0.254) 

0.045 (1.143) 

POO0641 I 

24 LEAD FLATPACK (FG) 

. . .. 

_~[ ...... ~=]."""'" ' ··"·····;6~:!~~4 
".a~ "~ •.... 

. 060(1.524) Fl'~2~:x------J ;~~~o 

.015(0.381) . -- ~~'r---=r--., 
t==m--m~f ~ A 

.' I I J L,~~+i .015 ~1~L \ I I . .... ..160. .(4.064) .008 (o.02032i'. J L' .100 (2.540) 

~ ~UO_15C) 
.110 (2.794) .060 (1.524) .023 (.5842) 
.090(2.286) . .045 (1.143) .015 (.3810) 

POO0671 I 

24 LEAD PLASTIC (PG) 
" ',' 

10-'42 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

D · --:J0.010 
(15.00 ± 0.25) 

~__ 1 

F 1 400 0014 ---I 0.085 ± 0.009 
0.050±0.010 . ±. ~l2.16±0.231 

"~~mtf;~ tt=:= I 
~I:J! h! ~L I ::: ~~E: J 

I _ 0.610 ± 0.010 
~ (15.49 ± 0.25) 

0.100 ± 0.005 0.018 ± 0.002 TYP 0.050 TVP 
(2.54 ± 0.13) (0.46 ± 0.05) (1.27) 

0.015 !0.J1! 

28 LEAD CERAMIC (01) 

0.175 
(4.445) 

MAX 

POOOOSOI 

!M!!!I!Pi'~1 0.570 1 A 

l~--~ 111 i ILlmnrJ-rumrr ~~ 
~I~ J L l-JL, L J 0.110 (2.7 1 (1.524) ~ ~ 

li:iiiii Gl ~ ~ 0.015 (0.3810) _ 

28 LEAD CERDIP (JI) 

10-43 

0.880 (17.2721 o:m m:4li4l 



1,:, 
.' ,., 

PACKAGE OUTUNES All dimensions given in inches and (millimeters). 

~['. ==] 
0.536 ± 0.015 

".p ";"' . -- . 

r-- 0.610 ± 0.010---
16.49", 0.25 

t --r. 1:470 MAX • .155 ± .010 
37.34 

~~::m~f 
II rrJ~-I-' I I .150 14.064) 

r~ ~ . .100 12.540) 

.11012.794) .050 11.524) .0231.5842) 

.090 12.286) .04511.14~) .0151.3810) 

28 LEAD PLASTIC (PI) 

~ 
2.020 (51.308) 

MAX -

--! L QJ.!!!! 12.540) 

"'--C:i~1C 
~--r=--- -_J 

11~~) -I· .. 0.165 
SQUARE 0.050 14.191) 

~ 15.0501. _I !..- 11.270) MAX. 
0,050 11.270 . I TYP. I 

jJ 

POO05911 

+rWW~F~;r rl!. 11 I 
~:~I~:=I-II-

-I r -:- i-:"- I~: :~) 
0.050 11.270) 0.018 10.;7! MIN. 

, 0.010 liiJli4J ., if.iili2 1.0. 1 

I I 
1 0600 1 

1--115.240) _I 
I REF. I 

P0006011 

40 LEAD CERAMIC DUAL-IN-L1NE (DL) 
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.D~DIL 
PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

[::J 
1'-' ..... 2.040 (51.816) MAX ~ ~ I ,i"::1 r~= ~~~:~:l 

0.060~1 I I 1 

~'"lm--ww--r----l~fl·.----r'-r---i' =L 
P= I I ~ ~ J~ I ~(=) I 0.160 (4.0641 " I I 

0.100 (2.540) r-l I-- J 
0.110 (2.794) 0.060 (1.524) 00 .. 002315 «00·.58438,z0» L 0.680 (17.2721 
0.090 (2.268) 0.045 (1.143) 0.610 (15.4941 

POOO6fll 

40 LEAD CERDIP (JL) 

, _ 2.000 •. 020 "/ (50.8. 0.508) 

nnnnnnn==nnnnnnnn==0--r o .600 •• 010 

I :r.254
) 

............................... _-_ .................................. _--
.060 •• 008 

L.032. 0.203) 

~~ 
~ ~ .200 (5.08) J.~~.'a'-

(1.27' 0.254) I I ~ 

(2.54.0.127)---1 I--- (1.27) --II--- (0.457) 
.100'.005 .050TYP .018TYP I 

40 LEAD CERDIP WITH WINDOW 
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.136TYP 

(a4~ 

1------' 

I .610TYp. I I--- (15.494) ~ 
POO07801 

m 



/ 

PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

1-

11 

PINNO.,/­
INDEX 

1. 

,. 

0.480 +.0.010 
-0.005 

(12.19) f+ 0.254) so -
( -0.127) 

___ ~..:~~ sa -==~~ 
(11.68) (:to.152) 

, 0.360 :!: 0.006 
- (9.144' sa ('t;' O. fS-2) 

20 
PLATING 
TIE BARS 

2' 

_ .0.040 x9= ~~ 
(1.016) (9.144' 

-35 

L 0.020 TYP 
- (0.508) 

~TYP 
-(1.016) 

===:io.- ___ ~~ REF 
(2.540) 

0.025 450 REF 
(0.6351 

Note 1: Finish: Gold plated 60 micro inches minimum Ihickress over nickel plated. 

Note 2: Pin number 1 connected 10 die attach pad ground 

40 PIN LEADLESS CHIP CARRIER (LL) 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

t 
~I 
(3.6:!:O.ll! 

-'--~~'f---

~ ....,....,....,n __ n,...,,.,,..., 
• 

0.535 ± 0.015 
13.59 ± .38 

0.025 62.68 

( 

.155 
± .010 

t-- 0.610 ± 0.010-
15.49 ± 0.25 

--r-F:~~:= 3.94±.25 

'+m::ffitt~ J I ~ II i i"· .-~ .. ~ L rll- --l Ii (~~) 0.001 (0.025) 

0.060 (1.624) 0.018 (0.467) TYP. 0.100 
.0.020 (.51) 0.020 (0.508) (2.540) 

POO0621I 

40 LEAD PLASTIC (PL) 

~=r---,t .. ." ±.006 NON.ACCUMULATIVE TVP 
F$==I---, w.s-;o:16i 

NOTES: 

" MAX FLA5}ITYP 
1. PART MUST COMPLY TO SPECIFICATION. 
2. DIMENSIONS IN PARENTHESIS ARE IN MILLIMETERS. 
3. PART IS SYMMETRICAL ABOUT THE CENTERLINES (Q,J SHOWN. 

44 LEAD PLASTIC FLAT PACK 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

~[gJ--~'" .1----'-1 
( 0.590 • 0.010 

'"'T''' 
b-~~~~---~~~~~ _ 

0.050 ± 0.010 I 2400 + 0024 .' I 0.085 ± 0.009 

(1.27 ±0.25) r- (60.~ ~ 0.611 ~_L (2.16 ± 0.23) 

*ffifff--ffffl~. ~ I 
lo.l75 ! ! JL LO.OlO ~:::~ J 

(4.46) .. I I . (0.25 ~.~ ) 

lj . - ~ ?;~~:e'± ~O~~~) 
0.100 • 0.005 0.018 ± 0.002, 0.050 TYP 
(2.54 ± 0.13) (0.46 ± 0.05) (1.27) 

TYP 
P0007001 

48 LEAD CERAMIC (OM) 

10-48 



.D~DI!. FIELD SALES OFFICES 

ALABAMA GEORGIA NEW YORK 
3322 S. Memorial Parkway 1835 Savoy Dr. 11 Computer Dr. W. 
Holiday Office Center Suite 215 Albany, NY 12205 
Suite 17 Atlanta, GA 3034 t Tel: (518) 454-2576 
Huntsville, AL 35801 Tel: (404) 458-8401 FAX: (518) 454-2580 
Tel: (205) 883-5713 TWX: 810-766-4593 5794 Widewaters Parkway FAX: (205) 883-8523 FAX: (404) 458-5838 Dewitt, New York 13214 

ARIZONA ILLINOIS Tel: (315)445-4780 
FAX: (315)445-4709 

5320 North 16th St. 2860 South River Road 
PhoeniX, AZ. 85016 Suite 400 NORTH CAROLINA 
Tel: (602) 241-7224 Des Plaines, IL 60018 2105 Enterprise Rd. FAX: (602) 241-7266 Tel: (312) 827-9100 

FAX: (312) 827-9064 P.O. Box 9476 

CALIFORNIA Greensboro, NC 27408 

21201 Victory Blvd. INDIANA Tel: (919) 379-8474 
FAX: (919) 379-8478 

Suite 245 2200 Lake Ave. 
Canoga Park, CA 91303 Lakeside 1 Office Bldg. OHIO 
Tel: (818)'884-4911 Suite 225 26250 Euclid Ave. FAX: (818) 884-2283 Ft. Wayne, IN 46805 Suite 521 
4063 Birch St. Tel: (219) 422-8551 Cleveland, OH 44132 
Suite 130 FAX: (219) 380-3309 Tel: (216) 266-2900 
Newport Beach, CA 92660 6321 La Pas Trail FAX: (216) 266-2951 
Tel: (714) 852-9030 P.O. Box 68543 
FAX: (714) 852-9035 Indianapolis, IN 46268 TEXAS 
1054 Saratoga-Sunnyvale Rd. Tel: (317) 298-5317 4099 McEwen 
Suite 100 FAX: (317) 298-5374 Suite 360 
San Jose, CA 95129 MASSACHUSETTS Dallas, TX 75244 
Tel: (408) 255-5800 Tel: (214) 661-8582 
FAX: (408) 255-4693 5 Militia Dr. TWX: 910-997-0742 

Lexington, MA 02173 FAX: (214) 661-8212 
CONNECTICUT Tel: (617) 861-6220 

270 Farmin9ton Avenue TWX: 710-326-0887 VIRGINIA 
Suite 326 FAX: (617) 861-7130 503 Faulconer Dr. 
Farmington, CT 06032 MINNESOTA Suite 9A 
Tel: (203) 677-7876 CharlottsvWe, VA 22901 
FAX: (203) 677-7015 4600 W. 77th St. Tel: (804) 978-5040 

Suite 201 FAX: (804) 971-8350 
FLORIDA Minneapolis, MN 55435 

700 W. Hillsboro Blvd. Tel: (612)835-2550 

Suite 207, Bldg. 4 FAX: (612) 830-8297 

Deerfield Beach, FL 33441 NEW JERSEY Tel: (305) 429-0440 
TWX: 510-953-7634 1600 St. Georges Ave. 
FAX: (305) 426-2696 Rahway, NJ 07065 

Tel: (201) 381-4210 
FAX: (201) 381-0990 

FOR POWER MOS PRODUCT INFORMATION CONTACT: 
Oanaral Elactrlc Powar Elactronlc. Samlconductor Dapartmant 
West Genessee Street, Mail Drop 44 
Auburn, NY 13021 
Tel: (315) 253-7321 

FOR BOARD LEVEL PRODUCT INFORMATION CONTACT: 
OE Data' 
11 Cabot Boulevard 
Mansfield, MA 02048 
Tel: (617) 339-9341 



.U~O[lDOMEST'IC SALES, 
REPRESENTATIVES 

ALABAMA GEORGIA MICHIGAN NEW YORK (cont.) 
CSR Electronics CSR Electronics Giesting & Associates S-J Associates 
303 Williams Ave.:Suite 931 1651 ML Vernon Road 5654 Wendzel Dr 148-05 Archer Ave. 
Huntsville, AL 35801 Suite 200 Coloma, MI 49038 Jamaica, NY 11435 
Tel: (205) 533-2444 Atlanta, GA 30338 Tel: (616) 468-4200 Tel: (718) 29,1-3232 
TWX: 510-600-2831 Tel: (404) 396-3720 Giesting & Associates 

FAX: (718) 297-5885 
FAX: (205) 536-4031 TWX. (510) 600-2162 

FAX: (404) 394-8387 21999 Farmington Road NORTH CAROLINA 
ARIZONA Farmington Hills, MI 48024 

ILLINOIS Tel: (313) 478-8106 CSR Electronics, 
Shetler-Kahn FAX: (313) 477-6908 5880 Faringdon Place 
2017 N. 7th St. D. Dolin Sales, Co. Suite 2 
Phoenix, AZ 85006 609 Academy Drive MINNESOTA Raleigh, NC 27609 
Tel: (602) 257-9015 Northbrook, IL 60062 

PSI Tel- (919) 878-9200 
TWX: 910-951-0659 Tel: (312) 498-6770 

7732 West 78th Street TWX: 510-600-2709 
FAX: (602) 252-3431 TWX: 910-686-4909 FAX. (919) 878-91 17 

FAX: (312) 498-4885 Minneapolis, MN 55435 

CALIFORNIA Tel: (612) 944-8545 OHIO 
INDIANA TWX: 910-576-3483 

ADDEM S.D. FAX: (612) 944-6249 Gjesting & AssocIates 
Suite D-3 Giesting Associates P.O. Box 39398 
1015 Chestnut Ave. 101 E. Carmel Drive MISSOURI 2854 Blue Rack Road 
Carlsbad, CA 92008 Suite 210 

Kebco, Inc. 
Cincinnati,OH 45239 

Tel: (619) 729-9216 Carmel. IN 46032 Tel' (513) 385-1105 
Telex: 754078 Tel: (317) 844-5222 75 Worthington Drive TLX: 214-283 

Suite 101 FAX: (513) 385-5069 
H-Technical Sales, Inc. Giesting Associates SL Louis, MO 63043 
12453 Louis St.. '101 4407 DeRome Driye Tel: (314) 576-4111 Glesting & Associates 
Garden Grove, GA 92640 Ft. Wayne, IN 46815 TWX: 910-764-0826 26250 Euclid Avenue 
Tel: (714) 740-0161 Tel: (219) 486-1912 FAX: (314) 576-4159 SUite 525 

(714) 740-2139 Cleveland, OH 44132 
IOWA NEW JERSEY Tel: (216) 261-9705 

Ewing-Foley, Inc 
J.R. Sales Engineering, Inc. Gomtek, Inc. FAX: (216) 266-2951 

895 Sherwood Ave. 
Los Altos, GA 94022 1930 SL Andrews NE Plaza Office Center G,€s1tng & Asso.ciates 
Tel: (415) 941-4525 Cedar Rapids, IA 52402 SUite 404 East 8843 Washington Colony Dr. 
TWX: 910-370-6000 Tel: (319) 393-2232 Route 73 and Fellowship Rd. Dayton, OH 45459 . 

TWX: 910 525·1365 ML Lauiel, NJ 08054 Tel: (513) 433-5832 
Ewing-Foley, Inc. Tel: (609) 235-8505 
120 South Lincoln KANSAS TWX: 710·897-0 t 50 OKLAHOMA 
Roseville, CA 95678 Kebco. Inc. FAX: (609) 235-5805 Bonser-Phf'lhdwer Sales Tel: (916) 969-2672 10111 Santa Fe Drive 

NEW MEXICO 4614 S. KnoXVille Avenue 

COLORADO Suite 13 Tulsa, OK 74135 
Overland Park, KS 66212 'Shetler-Kahn Tel (918) 744-9964 

Thorson Rocky Mountain, Inc. Tel: (913) 541-8431 2709-J Pan American Freeway, 
7076 S. Alton Way FAX: (913) 888-1036 N.E_ OREGON 
Bldg. D 

Kebco, Inc. Albuquerque, NM 87107 LD Electronics Englewood, CO 80112 
16047 East Kellog Tel' (505) 345'3591 P.O. Box 626 Tel: (303) 779-0666 FAX: (505) 345-3593 

TWX: 910-935-0117 Wichita, KS 67230 Beaverton, OR 97075 
FAX: (303) 773-2854 Tel: (316) 733·1301. NEW YORK Tel: (503) 649-8556 

(503) 649-6177 
CONNECTICUT MARYLAND Ossmann Component Sales TWX: 910-467-8713 

Advanced Components Sales Robert Electronics 
Corp_ FAX: (503)642-1518 

280 Metro Park 
1 Prestige Drive 5525 Twin Knolls Road Rochester, NY 14623 PENNSYLVANIA 
Meriden, CT 06450 Suite 331 Tel: (716) 424-4460 
Tel: (203) 238-6891 Columbia, MD 21045 TWX: 510-253-7685 Giesting & Associates 
FAX: (203) 634-3964 Tel: Ball. (301) 995-1900 FAX .. (716) 427 -2861 411 Walnut Street 

Wash. (30t) 982-1177 Pittsburgh, PA 15238 
FLORIDA TWX: 710-862-2879 Ossmann Component Sales Tel: (412) 963-0727 

EIR, Inc. 
FAX: (301) 964-3364 Corp 

6666 Old Collamer Rd. TEXAS 
1057 Maitland Center Common MASSACHUSETTS, East Syracuse, NY 13057 Bonser-Philhower Sales Maitland, Florida 32751 

Advanced Tech. Sales, Inc. Tel: (315) 437-7052 8200 Mopac, Suite 120 Tel: (305) 660-9600 
50 Mall Road, Suite 602 TWX: 710-541-1523 Austin, TX 78"159 FAX: (305) 660-9091 
Burlington, MA 01803 Ossmann Component Sales Tel: (512) 346-9186 
Tel: (617)272-0100 Corp. TWX: 910-997-8141 
FAX: (617) 272-1515 300 Main Street 

Vestal, NY 13850 
Tel: (607) 754-3264 
TWX: 510-252-1987 



.o~ou.. DOMESTIC SALES 
REPR'ESENTATIVES 

TEXAS (cont.) VIRGINIA WISCONSIN 
Bonser-PhIlhower Sales Robert Electronics D. Dolin Sales Co. 
11321 Richmond Avenue 7641 Hull Street 131 W. Layton Ave. 
SUite 100A Suite 101 Milwaukee, WI 53207 
Houston, TX 77082 Richmond, VA 23235 Tel: (414)482-1111 
Tel: (713) 531-4144 Tel: (804) 276-3979 TWX: 910-262-1139 
TWX: 910-350-3451 FAX: (804) 745-5343 FAX: (414) 482-2033 

Bonser-Philhower Sales. 
689 West Renner Road WASHINGTON CANADA 
Suite C LD Electronics Access Electronics 
Richardson, TX 75080 7410 77th Ave., S.E. Suite 101 
Tel: (214) 234-8438 Snohomish, WA 98290 3570 East Hastings SI. 
TWX: 910-867-4752 Tel: (206) 568-0511 Vancouver, B.C. 
FAX: (214) 437-0897 LD Electronics Canada V5K 2A7 

East 12607 Guthrie Dr. Tel: (604) 299-3556 
UTAH Spokane, WA 99216 FAX: (604) 299-4622 

Thorson Rocky Mountain, Inc. Tel: (509) 922-4883 Gidden-Motron Assoc., Inc. 
Bank of Utah, Suite A 7548 8ath Road 
2309 S. Redwood Rd. Mississauga, Ontario 
West Valley City, UT 841 t9 Canada L4T 1 L2 
Tel: (801) 973-7969 Tel: (4t6) 671-2225 
TWX: 910-925-5826 (416)671-8111 

CANADA (cont.) 
Gldden·Morton Assoc., Inc. 
3860 Cote Vertu 
Suite 221 
SI. Laurent, Quebec 
Canada H4R 1V4 
Tel: (514) 335-9572 
FAX: (514) 335-9573 

Gidden-Morton Assoc .. 
301 Moodie Drive 
Suite 101 
Nepean, Ontario 
Canada K2H 9C4 
Tel: (613) 726-0844 

Gidden-Morton Assoc., Inc. 
605 Rue Filiatault 
SI. Laurent, Quebec 
Canada H4L 3V3 
Tel: (514) 747-1770 



.ll~O1l. AUTHORIZED DISTRIBUTORS 
., ':' , ".', '.' 

ALAIiAMA CALIFORNIA (cont.) CAL·'FORNIA (cont.) COLORADO 
Arrow Electronics Arrow Electronics Schweber Electronics Arrow Electronics 
1015 Henderson Road 2961 Dow Ave. 1225 West 190 Stree.t 1390 South Potomac Street 
Huntsville, AL 35806 Tustin, CA 92680 Suite 360 Suite 136 
Tel: (205)837.6955. Tel: (714) 8~8-5422 .Gardena, CA 90248 Aurora, CO 80012 

Hamilton/Avnet Electronics Avn .. t Electronics Tel: (213) 327-8409 Tel: (303)696·111 t 

4940A Research Drive 20501 Plummer S1. Schweber Electronics Hamilton Avnet Electronics 
Huntsville, AL 35805 Chatsworth', CA 91311 17822 Gillette Ave. 8765 E. Orchard Rmid 
Tel: (205) 837-7210 Tel: (818) 700-2600 Irvine, CA 92714 Suite #708 
TWX: 810-726·2162 Avnet Electronics Tel: (714) 863-0200 Englewood, CO 80111 

Kierulff Electronics 350 McCormick Avenue TWX: 910-595-1720 Admin: (303) 779-9998 

2225 Drake Ave. Costa Mesa, CA 92626 Schweber Electronics Sales: (303) 740-1000 

Suite 14 Tel: (714) 754-6111 1771 Tribune Rd. Kierulff Electronics 
Huntsville, AL 35805 Hamilton Avnet Suite B 7060 S. Tucson Way 
Tel: (205) 883-6070 3002 E. "G" S1. Sacramento, CA 95815 Englewood, CO 80112 

Schweber Electronics. Ontario, CA 91764 Tel: (916) 929-9732 Tel: (303) 790-4444 

2227 Drake Ave. SW Tel: (714) 989-9411 Schweber Electronics TWX: 910-931-2026. 

Suite 19 Hamilton Avnet 6750 Nancy Ridge Drive Schweber EI,ectronics 
Huntsville, AL:35805 4103 Northgate Blvd. Suites 0 and E 8955 E. Nichols Ave., Suite 200 
Tel: (20,5) 882-2200 Sacramento, CA 95834 San Diego, CA 92121 Englewood, CO 80112 

ARIZONA Tel: (916) 925-2216 Tel: (619) 450-0454 Tel: (303) 799-0258 

Hamilton Avnet Schweber Electronics Wyle Laboratories 
Arrow Electronics 4545 Viewridge Ave. 90 East Tasman Drive 451 E. 124th Ave. 
2127 West 5th Place San Diego, CA 92123 San Jose, CA 95134 Thornton, CO 80241 
Tempe. lIZ 85281 Tel: (619) 571-7500 Tel: (408) 946-7171 Tel: (303) 457-9953 
Tel: (602) 968-4800 TWX: 910-338-2043 TWX: 910-936-0770 

Hamilton/Avnet Electronics 
Hamilton Avnet 

Wyle Distribution Group 1175 Bordeaux Dr. CONNECTICUT 505 S. Madison Dr. Sunnyvale, CA 94089 124 Maryland S1. 
Tempe, AZ 85281 Tel: (408) 743-3355 EI Segundo, CA 90245 Arrow Electronics 
Tel: (602) 231-5100 Tel: (213) 322-8100 12 Beaumont Rd. 

Kierulff Electronics 
Hamilton Electro Sales TWX: 910-348-7140 Wallingford, CT 06492 

4134 E. Wood S1. 
9650 DeSoto Ave. 

Wyle Distribution Group Tel: (203).265-7741 

Phoenix, AZ 85040 
Chatsworth, CA 91311 

17872 Cowan Ave. TWX: 710-476-0162 

Tel: (602) 437-0750 Tel: (818) 700-6500 Irvine, CA 92714 Hamilton/Avnet Electronics 
TWX: 910-951-1550 Hamilton Electro Sales Tel: (714) 863-9953 Commerce Industrial Park 

Schweber Electronics 
Orange County TLX: 3719599 Commerce Drive 

11049 N. 23rd Drive 
3170 Pullman Street 

Wyle Distribution Group Danbury, CT 06810 

Suite 100 Costa Mesa, CA 92626 11151 Sun Center Dr. Tel: (203) 797-2800 

Phoenix, lIZ 85029 
Tel: (714) 641-4100 

Rancho Cordova, CA 95670 Kierulff Electronics 
Tel: (602) 997-4874 Hamilton Electro Sales Tel: (916) 638-5282 10 Capital Drive 

Wyle DistributiOn Group 
10950 Washington Blvd 

Wyle Distribution Group Wallingford, CT 06492 
Culver City, CA 90230 Tel: (203) 265-1115 17855 No. Black Canyon Hwy. Tel: (213) 558-2121 9525 Chesapeake Dr. 

Phoenix, AZ 85023 San Diego, CA 92123 Lionex Corporation 
Tel: (602) 866-2888 Kierulff Electronics Tel: (619) 565-9171 170 Research Parkway 
TWX: 910-951-4282 Corporate Marketing TWX: 910-335-1590 Meriden, CT 06450 

10824 Hope Street 
Wyle Distribution Group Tel: (203) 237-2282 

CALIFORNIA Cypress, CA 90630 
Tel: (714) 220-6300 3000 Bowers Ave. Schweber Electronics 

Arrow Electronics Santa Clara, CA 95051 Finance Drive 
19748 Dearborn S1. Kierul!f Electronics Tel: (408) 727-2500 Commerce Industrial Park 
Chatsworth, CA 91311 5650 Jillson TWX: 9 t 0-338-0296 Danbury;CT 06810 
Tel: (818) 701-7500 Los Angeles, CA 90040 

Wyle Laboratories - Tel: (203) 748·7080 
TWX: 910:483-2086 Tel: (213) 725-0325 TWX: 710-456-9405 

TWX: 910-580-3106 26560 Agoura Rd. 
Arrow Electronics *203 FLORIDA 1502 Crocker Avenue Kierulff Electronics Calabasas, CA 91302 
Hayward, CA 94544 8797 Balboa Ave. Tel: (818) 880-9001 Arrow Electronics 
Tel: (415) 487-4600 San Diego, CA 92123 

Wyle Military 350 Fairway Drive 

Arrow Electronics Tel: (619) 278-2112 
18910 Teller Ave. Deerfield Beach, FL 33441 

1808 Tribute Road Kierulff Electronics Irvine, CA 92715 Tel: (305) 429-8200 

SuiteC 1180 Murphy Ave. Tel: (714)851-9953 TWX: 510-955-9456 

Sacramento, CA 95815 San Jose, CA 95131 TWX: 910-595-2642 Arrow Electronics 
Tel: (916) 925-7456 Tel: (408) 971-2600 1530 Bottle Brush 

Arrow Electronics Kierulff ElectroniCS Palm Bay, FL 32905 

9511 Ridgehaven C1. 14101 Franklin Ave. Tel: (305) 725-1480 

San Diego, CA 92123 Tustin, CA 92680 TWX: 510·959-6337 

Tel: (619) 565-4800 Tel: (714) 731-5711 Hamilton/Avnet Electronics 
TLX: 888064 TWX: 910-595·2599 6801 N.w. 15th Way 

Arrow Electronics Schweber Electronics FI. Lauderdale. FL 33309 

521 Weddell Ave. 21139 Victoiy Blvd. Tel: (305) 971-2900 

Sunnyvale, CA 94086 Canoga Park, CA 91303 Hamilton/Avnet Electronics 
Tel: (408) 745-6600 Tel: (213) 999-4702 3197 Tech Drive North 
TWX: 910-338-0266 SI. Petersburg, FL 33702 

Tel: (813) 576-3930 

Hamilton/Avnet Electronics 
6947 University Blvd. 
Winter Park, FL 32792 
Tel: (305) 628-3888 



.O~OIL. AUTHORIZED DISTRIBUTORS 

FLORIDA Icont.) ILLINOIS Icont.) MARYLAND Icont.) MICHIGAN Icont.) 
Kierulff Electronics Schweber Electronics Hamilton/Avnet Electronics Hamilton/Avnet Electronics 
5410 NW. 33rd Ave. 904 Cambridge Drive 6822 Oak Hall Lane 32487 Schoolcraft Road 
Ft. Lauderdale, FL 33319 Elk Grove Village, IL 60007 Columbia, MD 21045 Livonia, MI48150 
Tel: (305) 486-4004 Tel: (312) 364-3774 Bait. Sales: (301) 995-3500 Tel: (313) 522-4700 

Kierulff Electronics TWX: 910-222-3453 Wash. Sales: 301-621-5410 Schweber Electronics 
3247 Tech Drive North INDIANA Klerulff Electronics 12060 Hubbard Ave. 
St. Petersburg, FL 33702 825 D. Hammonds Ferry Road Livonia, MI 48150 
Tel: (813) 576-1966 Advent Electronics Linthicun, MD 21090 Tel: (313) 525-8100 
TWX: 810-863-5625 8446 Moller Rd. Tel: (301) 636-5800 TWX: 810-242-2983 

Schweber Electronics Indianapolis, IN 46268 TWX: 710-234-1971 

181 Whooping Loop Tel: (317) 872-4910 Lionex Corp. MINNESOTA 
Altamonte Springs, FL 32701 TWX: 810-341-3228 9020 Mendell Hall Court Arrow Electronics 
Tel: (305) 331-7555 Arrow Electronics Columbia, MD 21045 5230 W. 73rd Street 

Schweber Electronics 2495 Directors Row Tel: (301) 964-0040 Edina, MN 55435 

2830 N. 28th Terrace Suite H Schweber Electronics Tel: (612) 830-1800 

Hollywood, FL 33020 Indianapolis, IN 46241 9330 Gaither Rd. TWX: 910-576-3125 

Tel: (305) 921 -0301 Tel: (317) 243-9353 Gaithersburg, MD 20877 Hamilton/AI/net Electronics 
TWX: 510-954-0304 Hamilton/Avnet Electronics Tel: (301) 840-5900 10300 Bren Rd., East 

485 Gradle Dr. TWX: 710-828-9749 Minnetonka, MN 55343 
GEORGIA Carmel, Indianna 46032 Tel: (612) 932-0600 

Arrow Electronics Till: (317) 844-9333 MASSACHI,ISETTS Kierulff Elec'tronics 
3155 Northwoods Parkway 

IOWA 
Arrow ElectroniCS 7667 Cahill Road 

Suite A Arrow Drive Edina, MN 55435 
Norcross, GA 300?1 Advent Electronics Woburn, MA 01801 Tel: (612) 941-7500 
Tel: (404) 449-8252 682 58th Avenue Tel: (617) 933-8130 TWX: 910-576-2721 
TWX: 810-757-4213 Court SW. TWX: 71D-393-6770 Schweber Electronics 
Hamilton/Avnet Electronics Cedar Rapids, IA 52404 Gerber Electronics 7424 W. 78th Slreet 
5825 D. Peachtree Corners E. Tel: (319) 363-0221 128 Carnegie Row Edina, MN 55435 
Norcross, GA 30092 TWX: 910-525-1337 Norwood, MA 02062 Tel: (612) 941-5280 
Tel: (404) 447-7500 Arrow Electronics Tel: (617) 769-6000 TWX: 910-576-3167 

Kierulff Electronios 375 Collins Road N.E. TWX: 710-336-1987 

5824 Peachtree Corners E. Cedar Rapids, IA 52402 HamiltontAvnet Electronics MISSOI,IRI 
Norcross, GA 3.0092 (319) 395-7230 50 Tower Office Park Arrow Electronics 
Tel: (404) 447-5252 Hamilton/Avnet Elec'tronics Woburn, MA01801 2380 Schuetz Rd. 

Schweber Electronics 915 33rd Avenue SW. Tel: (617) 273-7500 St. Louis, MO 63416 

303 Research Drive Cedar Rapids, IA 52404 Kierulff Electronics Tel: (314) 567-6888 

Suite 210 Tel: (319) 362-4757 13 Forturn Dr. TWX: 910-764-0882 

Norcross, GA 300SQ TWX: 910-525-1316 Billerica, MA 01821 Hamilton/Avnet Electronics 
Tel: (404) 449-9170 Schweber Electronics 

Tel: (617) 667-8331 13743 Shoreline Court East 

5720 N. Park Place N.E. TWX: 710-390-14.49 Earth City, MO 63045 
ILLINOIS Cedar Rapids, IA 52402 Lionex Corporation Tel: (314) 344-1200 

Arrow Electronics Tel: (319) 373-14-17 36 Jonspin Rd. Kierulff Electronics 
2000 Algonquin Wilmington, MA 01887 2608 Metro Boulevard 
Schaumburg, Il60195 KANSAS Tel: (617) 657-5170 Maryland Heights, MO 63043 
Tel: (312) 397-3440 Hamilton/Avnet Electronics Schweber Electronics Tel: (314) 739-0855 
TWX: 910-291-3544 9219 Quivira Road 25 Wiggins Ave. Schweber Electronics 
Hamilton/Avnet Electronics Overland Park, KS S62 t 5 Bedford, MA 01730 502 Earth City EXpwy. 
1130 Throndale Aye. Tel: (913) 888-8900 Tel: (617) 275-5100 Suite 6203 . 
Bensonville, IL 60106 Schweber Electronics 

TWX: 710-326-0268 Earth City, MO 63045 
Tel: (312) 860-7700 10300 W. 103rd . MICHIGAN 

Tel: (314) 739-0526 

Kierulff Electronics Suite'103 NEW HAMPSKIRE 
1140 Wesl Throndale Overland Park, KS 66214 Arrow Electronics 
Itasca, IL 60143 Tel: (913) 492-2922 755 Phoenix Drive Arrow Electronics 

. Tel: (312) 250-0500 Ann Arbor, MI 48104 Three Perimeter Road 

.Newark Electronics MARYLAND Tel: (313) 971-8220 Manchester, NH 03103 
TWX: 810-223-6020 Tel: (603) 668-6968 

4801 North Ravenswood Arrow Electronics TWX: 710-220-1684 
Chicago, IL 60640 8300 GUilford Road Arr-:.:Jw Electronics 
Tel: (312) 784-5100 Suite H 3510 Roger Chaffee Blvd .. S.E. Hamllton/Avne! Electronics 
TWX: 910-221-0268 Columbia, MD 21046 Grand Rapids, MI 49508 444 E. Industrial Park Drive 

Newark Electronics Tel: (301) 995-0003 Tel: (616) 243-0912 Manchester, NH03104 

5308 West 124th St. TWX: 710-236-9005 Hamilton/Avnet Electronics Tel: (603) 624-9400 

AlSip, IL 60658-3295 2215 29th St" S.E. Schweber Electronics 
Tel: (312) 371-9000 Space A-5 Bedford Farms, Bldg. 2 

Grand Rapids, MI 49508 1st Floor 
Tel: (616) 243-8805 Kitton & South River Rd. 

Manchester, NH 03102 
Tel: (603) 625-2250 
TWX: 710-220-7572 



.B~Dll ,AUTHORIZED,DISTRIBUTORS 
NIWJIRSIY NEW YORK ,oo"t.) NORTH CAROLINA 10.l'It.) OHIO Icont.) 
Arrow Electronics Arrow Electronics ' Hamilton/Avnet Eleetronics Schweber Electroryics 
2 Industrial Road 25 Hub Drive 3510 spnn~ Forest Road 7865 Paragon Road 
Fairfield, NJ 07006 Melville, NY 11747 Raleigh, N' 27604 Suite 210 
Tel: (201) 575-5300 Tel: (516) 391-1300 Tel: (919) 878-08)0 Dayton, OH 45459 
TWX: 71'0-734-4403 TV>!X: 510-224-6126 Kierullf Electronics Tel: (513) 439-1800 

Arrow Electronics Arrow Electronics 1 North Commerce Center OKLAHOMA 6000 Lincoln Drive East 3375 Brighton Henrietta 5249 North Boulevard 
Marlton, NJ 08053 Townline Road Raliegh, NC 27604 Arrow Electronics 
Tel: (609) 596-8000 Rochester, NY 14623 Tel: (919) 872-8410 4719 S, Memorial 
TWX: 710·897-0829 Tel: (716) 427-0300 Schweber Electronics Tulsa, OK 74145 

Hamilton/Avnet Electronics 
TWX: 510-253-4766 1 Commerce Center Tel: (918) 665-7700 

1 Keystone Ave, Avnet, Inc, 5285 North Blvd, Kierulff Electronics 
Bldg, #36 767 Fifth Avenue Raleigh, NC 27604 12318 E, 60th SI. 
Cherry Hill, N,J, 08003 New York, NY 10153 Tel: (919) 876·0000 Tulsa, OK 74145 
Tel: (609) 424-0110 Tel: (212) 644-1050 

OHIO 
Tel: (918) 252·7537 

Hamiiton/AvnetElectronics Hamilton Avnet TWX: 910-845-2150 

10 Industrial Rd, 933 Motor Parkway Arrow Electronics Norvell Electronics 
Fairfield, N,J, 07006 Hauppauge, NY 11787 7620 McEwen Road 12210 E, 52nd Sf. 
Tel: (201) 575·3490 Tel: (516) 231-9800 Centerville, OH 45459 Suite 105UB5 

(201) 575-3390 Hamilton/Avnet Electronics 
Tel: (513) 435-5563 Tulsa, OK 74146 

Kierullf Electronics 103 Twin Oaks Drive, 
TWX: 810-459-1611 Tel: (918) 254-8606 

37 Ku!ick Road Syracuse, NY 13214 Arrow Electronics Schweber Electronics 
Fairfie,ld, NJ 07006 Tel: (315) 437·2641 1040 Crupper Avenue 4815 S, Sheridan Road 
Tel: (201) 575·6750 Hamilton/Avnet Electronics 

Columbus, OH 43229 Suite #109 
TWX: 7;0·734-4372 333 Metro Park 

Tel: (614) 885·8362 Tulsa, OK 74145 

Kierullf Electronics Rochester, NY 14623 Arrow Electronics Tel: (918) 622·8000 

520 Fellowship Road Tel: (716) 475·9130 6239 Cochran OREOON 
Suite A 106 Hamilton/Avnet Export 

Solon, OH 44139 
Mt Laural, NJ 08054 Tel: (216) 248·3990 Arrow Electronics 
Tel: (609) 235-1444 1065 Country Road TWX: 810-427-9409 10260 SW, Nimbus Avenue 

Suite 211A Suite M3 
Lionex Westbury, NY 11590 Electronics Marketing Tigard, OR 97223 
311 AI, 46 West Tel: (516) 997-6868 Corporation 

Tel: (503) 684-1690 
Fairfield, NJ 07006 Lionex Corporation 

17 Alpha Park 
Tel: (201)227·7960 Highland Heights, OH 44143 Hamilton/Avnet Electronics 

400 Oser Ave, Tel: (216)442·3441, 6024 SW, Jean Rd, 
Schweber Electronics Hauppauge, LI, NY 11787 

Electronics Marketing Bldg, C, Suite 10 
18 Madison Rd, Tel: (516) 273-1660 Lake Oswego, OR 97034 
Fairlield, NJ 07006 Rome Electronics 

Corporation 
Tel: (503) 635·8157 

Tel: (201) 227-7880 1150 W, 3rd Ave, 
TWX: 710-734-4305 216 Erie Blvd" E, Columbus, OH 43212 Kierulff Electronics 

Rome, NY 13440 Tel: (614) 299·4161 14273 NW, Science Park Dr. 
N.W •• XICO Tel: (315) 337·5400 

Eleclronics Marketing Portland, OR 97229 

Arrow Electronics Schweber Electronics Corporation Tel: (503) 641·9150 

2460 Alamo Avenue, S.E. 4 Townl/ne Circle 4660 Gateway Circle TWX: 910·467-8753 

Albuquerque, NM 87106 Rochester, NY 14623 Kettering, OH 45440 Wyle Distribution 
Tel: (505) 243·4566 Tel: (716) 424-2222 Tel: (513)439-471,1 5289 N,E, Elam Young Pkwy, 
TWX: 910-989-1679 Schweber Electronics Hamilton/Avnet Electronics Bldg, El00 

Hamilton/Avnet Electronics Jericho Turnpike 4588 Emery Industrial Parkway Hillsboro, OR 97123 

2524 Baylor S,E, Westbury, NY 11590 Cleveland"OH 44128 Tel: (503) 640·6000' 

~~~U&~~~:5_~~g7106 
Tel: (516) 334·7474 Tel: (216) 831-3500 TWX: 910·460-2203 
TWX: 510·222·3660 

Hamilton/Avnet ElectroniCS "NNSYLVANIA 
NIWYORK NORTH CAROLINA 954 Senale Drive Arrow ElectroniCS Dayton, OH 45459 
Arrow Electronics Arrow Electronics Tel: (513) 433-0810 650 Seco Rd, 

155 Sherwood Ave, 5240 Greens Dairy Rd, Monroeville, PA 15146 

Farmingdale, NY 11735 Raleigh, NC 27604 Hamilton/Avn.l ElectroniCS Tel: (412) a56·7000 

Tel: (516) 293-6363 Tel: (919) 876·3132 777 Brooksedges Boulevard TWX: 710-797 -3894 
Westerville, OH 43081 Hamiiton/AvnEit Electronics 

Arrow Electronics Arrow Electronics Tel: (614) 882-7004 
938 Burke SI. 2800 Liberty Avenue 

20 Oser Ave, 
Winston-Salem, NC 27102 Kierulff Electronics Building E 

Hauppauge, NY 11787 
Tel: (516) 231·1000 Tel: (919) 725·8711 23060 Miles Rd, Pittsburgh, PA 15222 

TWX: 510-931-3169 Bedford Heights, OH 44128 Tel: (412) 281-4150 
TWX: 510·227·6623 Tel: (216) 587·6556 TWX: 710·670·1127 
Arrow Eleclronics Electronics Marketing TWX: 810-427-2282 LionexCorp, 
7705 Ma~lage Dr. Corporation 

Liverpool, NY 13088 19251·85 South Kierullf Electronics 101 Rock Road 

Tel: (3.15) 652-1000 Charlotte, NC 28208 476 Windsor Park Drive Horsham, PA 19044 

TWX: 710·545-0230 Tel: (704) 394-6195 Dayton, OH 45459 Tel: (215) 443-5150 
Tel: (513) 439-0045 

Schweber Electronics 
23880 Commerce Park Rd, 
Beachwood, OH 44122 
Tel: (216) 464-2970 



.O~OIL AUTHORIZED DISTRIBUTORS 

PENNSYLVANIA (cont.) TEXAS (cont.) WASHINGTON CANADA (cont.) 
Schweber Electronics Norvell Electronics Arrow Electronics Hamilton Avnet Electronics 
Prudential Business Campus 5800 Corporate Dr. 14320 Northeast 21 st Street 6845 Redwood Road, Unit 3, 4, 5 
231 Gibraltar Road SUite C5 Bellevue, WA 98007 Mississauga,Ontano 
Horsham, PA 19044 Houston, TX 77036 Tel: (206) 643-4800 Canada L4V 1 R2 
Tel: (215) 441-0600 Tel: (713) 777-1666 Hamdton/Avnet Electronics 

Tel (416) 677-7432 
TWX: 510-665-6540 Schweber Electronics 14212 N.E. 21st SI. 

TWX: 610-492-8867 

Schweber Electronics 6300 La Calma Dr. Bellvue, WA 98007 Hamilton Avnet Electronics 
1000 RIDC Plaza Suite #203 Suite 240 Tel: (206) 643-3950 190 Colonnade Road 
Pittsburg, PA 15238 Austin, TX 78752 

Kierulff Electronics 
Nepean, Ontario 

Tel: (412) 782-1600 Tel: (512) 458-8253 
19450 68th Ave. S. 

Canada K2E 7L5 
Tel: (613) 226-1700 

TEXAS Schweber Electronics Kent, WA 98032 TLX 053-4971 
4202 Beltway Tel: (206) 575-4420 

Arrow Electwnics Dallas, TX 75234 
Wyle Distribution Group 

Hamilton Avnet International 
2227 West Braker Lane Tel: (214) 661-5010 2795 Rue Halpern 
Austin, TX 78758 TWX: 910-860-5493 1750 132nd Ave., NE Ville SI. Laurent, Montreal 
Tel: (512) 835-4180 Bellevue, WA 98005 Canada H45 1 P8 
TWX: 910-874-1348 Schweber Electronics Tel: (206) 453,8300 Tel: (514) 335-1000 

10625 Richmond Ave. TWX: 910-443-2526 
Arrow Electronics Suite #100 HamIlton Avnet Electronics 
3220 Commander Drive Houston, TX 77042 WISCONSIN 2550 Boundary Rd. 
Carrollton, TX 75006 Tel: (713) 784-3600 Arrow Electronics Suite 115 
Tel: (214) 380-6464 TWX: 910-881-4036 200 North Patrick Blvd. Burnaby, B.C. 
TWX: 910-860-5377 

Wyle Distribution Group Brookfield, WI 53005 Canada V5M 3Z3 

Arrow Electronics 2120 W_ Breaker Lane Tel: (414) 792-0150 Tel: (604) 437-6667 

10899 Kinghurst Dr. Suite F Hamilton/Avnet Electromcs Zentronics 
Suite 100 Austin, TX 78758 2975 S. Moorland Rd. 8 Tilbury Court 
Houston, TX 77099 Tel: (512) 834-9957 New Berlin, WI 53151 Bramptan, Ontario 
Tei: (713) 530-4700 TWX: 710-378-7282 Tel: (414) 784-4518 Canada L6T 3T 4 

Hamilton/Avnet Electronics Wyle Distribution Group 
Tel: (416) 451-9600 

Kierulff Electronics TLX: 06-97678 2401 Rutland Dr. 11001 S Wilcrest 2236 W. Bluemound Rd. Austin, TX 78758 Suite 100 Zentronics 
Tel: (512) 837-8911 Houston, TX 77099 

Waukesha, WI 53186 
3300-14 Ave N.E.' Tel: (414) 784-8160 

Hamilton/Avnet Electronics Tel: (713) 879-9953 TWX: 910-265-3653 Calgary, Alberta 

8750 Westpark Dr. Wyle Distribution Group 
Canada T2A 6J4 

Marsh Electronics Tel: (403) 272-1021 Houston, TX 77063 1810 N. Greenville Avenue 1563 S. 101 SI. Tel: (713) 780-1771 Building A Milwaukee, WI 53214 Zentron;cs 

Hamilton/Avnet Electronics Richardson, TX 75081 Tel: (414) 475-6000 155 Colonnade Rd. 

2111 West Walnut Hili Lane Tel: (214) 235-9953 Unit 17 & 18 

Irving, TX 75062 TWX: 310-378-7663 Schweber E!ectronics Nepean, Ontario 
Tel: (214) 659-4100 150 Sunnyslope Road Canada K2E 7K 1 

UTAH Suite 120 Tel: (613) 226-8840 . 
Kierulff Electronics Arrow Electronics Brookfield, WI 53005 

Zentronics 3007 Longhorn Blvd. 1515 W. 2200 South Tel: (414) 784-9020 
108-11400 Bndgeport Road Suite 105 Salt Lake City, UT84116 

Austin, TX 78758 CANADA Richmond, BC 

Tel: (512) 835-2090 
Tel: (801) 972-0404 Canada V6X 112 

Canadian GE-ECO Tel: (604) 273-5575 TWX: 910-873-1359 Hamilton/Avnet Electronics 189 Duffenn SI. 
Kierulff Electronics 1585 West 2100 South Toronto, Ontano Zentronlcs 
9610 Skillman Ave. ~;:~ (~~~) ~~t~:2~6t4119 Canada M6K 1 Y9 505 Locke Street 

Dallas, TX 75243 Tel: (416) 530-2895 SL Laurent, Quebec 
Tel: (214) 343-2400 Kierulff ElectronIcs TLX: 06-23238 Canada, H4T tX7 

TWX: 910-861-2150 2121 South 3600West Canadian GE·ECO 
Tel: (514) 735-5361 

Salt Lake City, Utah 841.19 TLX: 05-827535 
Kierulff Electronics 203 Colonnade Rd. 
10415 Landsbury Dr. Tel: (801) 973-6913 Nepean, Ontario Zentronics 
Suite 210 TWX: 910-925-4072 Canada K2E 7K3 564 Weber SI. N. 

Houston, TX 77099 Wyle Distribution Group Tel: (613) 723-0336 Unit 10 

Tel: (713) 530-7030 1959 S. 4130 West, Unit B Electro Sonic 
Waterloo, Ontario 

TWX: 910-880-4057 Salt Lake City, UT 84104 Canada N2L 5C6 

Tel: (801) 974-9953 
1100 Gordon Baker Rd. Tel: (519) 884·5700 

Norvell ElectroniCS Willowdale, Ontaflo 
8705 Shoal Creek Blvd. VIRGINIA Canada M2H SB2 Zentronics 
Suite 105 Tel: (416) 494-1555 590 Berry Street 

Austin, TX 78758 Arrow Electronics TLX: 065-25295 Winnipeg, Manitoba 
Tel: (512) 458-8106 Kroger Executive Park Canada R3H OS 1 

Hamilton Avnet Electronics Tel: (204) 775-8661 
Norvell Electronics 

8002 Discovery Drive 
2816 21st Street N.E .. 

14410 Midway Rd. 
Campbell Bldg., Suite 214 

Calgary, Alberta Zentronics 
P.O. Box 801207 

Richmond, Virginia 
Canada T2E 6Z2 #210-3501 8th SI. East 

Dallas, TX 75380 
Tel: (804) 282-0413 

Tel: (403) 230-3586 Saskatoon, Saskatchewan 
Tel: (214) 233-0020 

TWX: 710-956-0169 
TWX: 038-27642 Canada, S7H OW5 

Tel: (306) 955-2202 
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.D~DIl. INTERNATIONAL 
DISTRIBUTOR OFFICES 

AUSTRALIA 
R&D Electronics Pty .. Ltd. 
4 Florence Street Po. Box 206 
Burwood, Vic·toria 3125 
Australia 
Tel: 288·8911/8232/8262 
TLX: RADET AA 33288 

R&D Electronics Pty., Ltd. 
133 Alexander SI. 
PO. Box 57 
Crows Nest NSW 2065 
Sydney 
Australia 
Tel: 439·5488 
TLX: SECCO AA25468 

AUSTRIA 

HONG KONG 
Conmos Products, Ltd. 
11th Fir. Hay-Nien Building 
#1 Tai Yip SI. 
Kwun Tong, Kowloon 
Hong Kong 
Tel: 3·7560103·8 
TLX: 85448 CMOS HX 

Electrocon Products. Ltd. 
Rm 603. 6th Floor 
Perfect Commercial Bldg. 
20 Austin Avenue, TSimshatsui 
Kowloon 
Hong Kong 
Tel: 3-687214-6 
TLX: 39916 EPLET HX 

Transistor Vertriebsges m.b.H. & INDIA 
Co .. KG. Kaytronics Electronics Engineer 

Auhofstrasse 41 A 204, 2nd Fl.. Karan Centre 
A-1130 Vienna P.B. No. 45, Sarojini Revi Rd. 
Austria Seconuderabad 500 003 
Tel: (0222) 829401·0 India 
TLX: 133738 TVGWN A Tel: 77924 

TLX: 155 6707 
BELGIUM 
Master Chips SPRL 
Blvd. SI. Lazare 4 
1210 Brussels 
Belgium 
Tel: (02) 219.58.62 

(02) 219.14.84 
TLX: 62500 MASTER B 

DENMARK 
E.V. Johanssen Eleclronik AS 
15, Titangade 
DK-2200 Copenhagen N 
Denmark 
Tel: 45·1-839022 
TLX: 16522 EVICAS DK 

FINLAND 
Nabla Elektronlikka Oy 
P.O. Box 3 
SF-02101 Espoo 10 
Finland 
Tel: 90462829 or 4552955 
TLX: 124270 NABLA SF 

FRANCE 
C.C.1. 
Zone Industrielle 
5, Rue Marcelin Berthelot 
92160 Antony 
France 
Tel: (1) 666.21.82 
TLX: 203881 F 

C.C.1. 
67, Rue Bataille 
69008 Lyon 
France 
Tel: (78) 742375 
TLX: 375456 

Tekelec-Airtronic 
BP. No.2 
Cite des Bruyeres 
Rue Carle·Vernet 
92310 Sevres 
France 
Tel: (1) 534'.75.35 
TLX: TKLEC A 204552F 

INDIA-U.S. OFFICE 
Fegu Electronics 
2584 Wyandotte SI. 
Mountain View, California 94043 
U.SA 
Tel: (415) 961-2380 
TLX: 176572 FEGU ELEC MNTV 

ISRAEL 
Vectronics, Ltd. 
60 Medinat Hayehudim SI. 
P.O. Box 2024 
Herzlia B 46120 
Israel 
Tel: (052) 556070 
TLX: 342579 VECO IL 

ITALY 
Eledra 3S S.P.A. 
Viale Elvezia. 18 
20154 Milano 
Italy 
Tel: (2) 349 751 
TLX: 332 332 

Eledra 3S S.PA 
Via Paolo Galdano, 141/D 
10137 Torino 
Italy 
Tel: (11) 3099111·2·3 
TLX: 210632 

Eledra 3S S.PA 
Via G. Valmarana, 63 
00139 Roma 
Italy 
Tel: (6) 8110151 
TLX: 612051 

Eledra 3S S.P.A 
Via Zaccherini AlVIS!, 6 
40138 Bologna 
Italy 
Tei: (51) 307781·340999 
TLX: 213406 

ITALY Icont.) 
Eledra 3S SPA 
Via Turazza, 32/41 
35100 Padova 
Italy 
Tel: (49) 655488-655749 
TLX: 430444 

EUrelletronica 
Via Mascheroui, 19 
20125 Milano 
Italy 
Tel: 4981851 
TLX: 332102 

Pantronic 
Via Mattia Battistini. 212A 
00167 Roma 
Italy 
Tel: 6273909 
TLX: 612405 

JAPAN 
Internix, Inc. 
Shinjuku Hamada Bldg. 

(7th Floor) 
7·4·7 Nishi Shinjuku 
ShinfUku-Ku 
Tokyo 160. 
Japan 
Tel: (03) 369-1101 
TLX: INTERNIX J26733 

Intern ix, Inc. 
Arai Bldg 
5·3·36 Tokiwagi 
Uedashi, Nagano 386 
Japan 
Tel: (0268) 25·1610 

Internix. Inc. 
Sobajima Daini Noritake Bldg. 
1·9-9 Noritake 
Nakamura-Ku. Nagoya 453 
Japan 
Tel: (052) 452·8841 

Internix. Inc. 
Takahashi Bldg. (Nishikan) 
4·4·13 Nishi-Tenma, Kita-Ku 
Osaka 530 
Japan 
Tel: (06) 364-5971 

Internix, Inc. 
Hachioji Technical Center 
2-5-1 Ouwada·cho Hachioji 192 
Japan 
Tel: (0426) 44-8671 

Intern ix, Inc. 
Sunlife Dai-san Bldg. 
2-5-19 Hakataeki-Higashi 
Hakata-Ku, Fukuoka 812 
Japan 
Tel: (092) 472-7716 

KOREA 
Duksung Trading Co. 
Room 301 Jinwon Bldg. 
507·30 Sinrim 4·Dong 
Gwanak·Ku, Seoul 
Republic of Korea 
Tel: 856·9764 
TLX: DUKSUNG K23459 

MALAYSIA 
NIE Electronics (M) SDB BHD 
P.O.Box 12167 Lot 2.22 2nd Floor 
Komplex Setangor Jatan Sultoan 
Kuala Lumpur 
Malaysia 
Tel: 03-224344 
TLX: NIE MA 31231 

NIE Comptronics SDN BHD 
14 Jalan Pahang, Penaog 
MalaYSia 
Tel: 362118 362200 362194 
TLX: NIECOM MA 40608 

NETHERLANDS 
Auriema Nederland B. V. 
Doornakkersweg 26 
5642 MP Eindhoven 
Netherlarids:. 
Tel: 040-816565 
TLX: 51992 AURI NL, 

NEW ZEALAND 
Delphi Industries. Ltd. 
27 Ben Lomond Crescent 
Pakuranga, Auckland 
New Zealand 
Tel: 563-259 
TLX: DELPHIC NZ21992 

NORWAY 
Hans H. Schive AIS 
P.O. Box 15 
Holmengt. 28 
N·1360 Nesbru 
Norway 
Tel: (02) 84-51-60 
TLX: 19124 SKIVE N 

PORTUGAL 
Decada Espectral 
Eq~ipamentos de Electronica e 

Cie~tlficos. SARL 
Av. Bombeiros Voluntarios. Lote 

102B 
Mirafiores/Alges 
1495 Lisboa 
Portugal 
Tel: 2-103420 
TLX: 15515 ESPEC P 

SOUTH AFRICA 
Electronic Bldg. Elements Pty .. Ltd. 
P.O. Box 4609 
Pretoria 0001 
Republic of South Africa 
Tel: 46-9221/7 
TLX: 20723 SA 

22786 SA 

SOUTH AMERICA­
U.S. OFFICE 
Intectra 
2629 Terminal Blvd. 
Mountain View, California 94043 
U.S.A. 
Tel: (415) 967-8818 
TLX: 345·545 INTECTRA MNTV 



.D~DlL INTERNATIONAL 
DISTRIBUTOR OFFICES 

SPAIN 
AmitronS.A 
Avemda Valiadolid, 47-A 
28008 Madrid 
Spain 
Tel: (01) 247931312479332 
TLX. 45550 AMIT E 

SWEDEN 
Svensk Teleimport AB 
Box 5071 
S'I62 05 Valiingby 
Sweden 
Tel: 08-890265 
TLX: 15372 TIMP S 

SWITZERLAND 
Laser & Electronic Equipment 
Eierbrechtstrasse 47 
8053 Zurich 
Switzerland 
Tel 01 55 33 30 
TLX: 52124 LASEQ CH 

, Laser & Electronic Equipment 
Bureau Suisse Romande 
1 Avenue Industrielie 
1227 Carouge-Geneve 
Switzerland 
Tel' 022 425 677 
TLX: 421 343 

TAIWAN 
Galaxy Far East Corp. 
Room 4, 2nd FI., No. 312 
Sec. 4 Chung Hsaio East Rd. 
P.O. Box 36-12 Taipei 
Taiwan, R,O.C. 
Tel: (02) 7811895-7 
Cable: GALAXYER 
TLX: 26110 GALAXYER 

THAILAND 
Grawlnner Company limited 
226127 Phahonyothln Rd. 
Phyathai Bangkok 10400 
Thailand 
Tel 278-3411 
TLX: 87155 GWN TH 

TURKEY 
Turkelek Elektronlk, Ltd 
Hatay Sokak #8 
Ankara 
Turkey 
Tel: 41-2521091189483 
TLX 42120 TRKL TR 

Turkelek Elektronik, Ltd 
Kemeralti Cad. Tophane Ishanl 

406 
Istanbul 
Turkey 
Tel: 1-143126811434046 
TLX 22036 

UNITED KINGDOM 
Farnell Electronic'Components, 

Ltd. 
'Canal Road 
Leeds, LS12 2NE 
England 
Tel (0532) 636311 
TLX: 55147 FEC G 

Hawke Elect., Ltd 
Amotex House 
45, Hanworth Rd. 
Sunbury on Thames 
Middx 
England 
Tel: (01979) 7799 
TLX: 923592 

Jermyn Distribution, Ltd. 
Vestry Estate 
Seven Oaks 
Kent 
England 
Tel: (0732) 450144 
TLX: 95142 

Macro-Marketing, .Ltd. 
Burnham Lane 
Slough, Berks SL1 6LN 
England 
Tel: (06286) 4422, 
TLX: 847945 MACRO G 

The RadiO Resistor Co 
Cambridge Road, S1. Martin's Way 
Bedford 
England 
Tel' (0234) 47211 
TLX: 82651 

Trident Microsystems, Ltd. 
Trident House 
53 Ormside Way 
Redhlli, Surrey RH1 2LS 
England 
Tel: (0737) 69217 
TLX: 8953230 TRELEC G 

WEST GERMANY 
Bitronic GmbH 
Dingolflnger Strasse 6 
8000 Muenchen 80 
West Germany 
Tel: 089149160101 
TLX: 5212931 BIT D 

Bitronic GmbH 
Dieselstrasse 30 
7016 Gerlingen 
West Germany 
Tel: 0 71 56124051 
TLX: 7266743 BIT D 

BitronlC GmbH 
Karl-Marx-Strasse 59 
4600 Dortmund 1 
West Germany 
Tel: 02 31152 82 93 
TLX 822 664 BIT D 

WEST GERMANY (cont.) 
B!lronic GrrlbH 
Sommerfield ring 35 
1000 Berlin 39 
West Germany 
Tel 0 3018 05 25 26 

Bltronic GmbH 
Hanauer Str. 39 
6360 Friedberg 
Frankfurt 
West Germany 
Tel: 06031/9047 
TLX: 4184050 BIT D 

Speziai-Electronic KG 
Hermann-Linggstr. 16 
8000 Muenchen 2 
West Germany 
Tel: 891530387 
TLX 5212176 SPEZ D 

Spezial-Electronic KG 
Kreuzbreite 14 
3062 Bueckeburg 
West Germany 
Tel: (05) 722 2030 
TLX: 971624 SPEZ D 

Spezial-Electronlc KG 
Magdeburgerstrasse 15 
7090 Ellwangen 
West Germany 
Tel. (07) 961 4047 
TLX: 74712 SPEZ D 

Spezial-Electronic KG 
Hanauer Str. 4 
6360 Friedberg 
West Germany 
Tel: (06) 031 4634 
TLX: 4184025 SPEZ D 




