










































































































































































































APPLICATIONS 

Specific Circuits Using the 8052A/7103A 
Figure 3 shows the complete circuit for a 4% digit 
(±2.000V) full scale) AID with LED readout using the 
internal reference of the 8052A. If an external reference is 
used, the reference supply (pin 7) should be connected to 
ground and the 300pF reference cap deleted. The circuit 
also shows a typical R-C input filter. Depending on the 
application, the time-constant of this filter can be made 
faster, slower or the filter deleted completely. The % digit 
LED is driven off of the 7 segment decoder with a zero 
reading blanked by connecting a 05 signal to RBI input 
of the decoder. 

A voltage translation network is connected between the 
comparator output of the 8052A and the auto-zero input 
of the 7103A. The purpose of this network is to assure that, 
during auto-zero, the output of the comparator is at or 
near the threshold of the 7103A logic (+2.5V) while the 
auto-cap is .being charged to VREF (+1.0 volts for a 
2.000V instrument). Otherwise, even with zero volts in, 

2 4% DIG/3'12 DIG 

'----- 3 POLARITY 
NOTE: FOR 3% DIGIT 
TIE PIN 2 LOW AND 
CHANGE CLOCK TO 12KC ,---__ _ 

4 RUN/HOLD 

�(�)�.�.�-�-�~�'�-�'�-�-�-�i�O�-�+�-�t�-�+�-�-�- 11 ANALOG GND 

120KC = 3 READINGS/SEC 

some reference integrate period would be required to 
drive the comparator output to the threshold level. This 
would show up as an equivalent offset error. Once the 
divider network has been selected, the unit-to-unit varia­
tion should contribute less than a tenth of a count error. 
A second feature of the network is that it holds the source 
of switch 3 to"'" +4V during the integrate and deintegrate 
cycles of positive input voltages. During this time, the 
comparator output is clamped by an internal diode on the 
7103A to "'" +5.7 volts. Since the gate of switch 3 is at 
+5 volts for this off condition, the +1 volt Vgs of the FET 
assures the switch is off to the 1 or 2 pA leakage level. 
Finally, the back-to-back diodes are used to lower noise. 
In the normal operating mode they offer a high impedance 
and long integrating time constant to any noise pulses 
charging the auto-zero cap. At startup or recovery from an 
overload, their impedance is low to large signals so that the 
cap can be charged up in one auto-zero cycle. 

150.\! 7447 

... For finer resolution on scale factor adjust, use a 
10 turn pot or a small t)Dt in series with a fixed 
resistor. 

FIGURE 3. 8052A!7103A 4% DIGIT A-D CONVERTER 
Component Selection 

Except for the Reference Voltage, none of the component 
values are first-order important in determining the accuracy 
of the instrument. While this is undoubtedly an advantage 
of this approach, it does make the selection of nominal 
component values arbitrary at best. For instance the refer­
ence capaciti5r and auto-zero capacitor are each shown as 
1.0J.1F. These relative large values are selected to give greater 
immunity to PC board leakage since smaller capacitors 
are adequate for charge injection errors or leakage errors 
from the 8052/7103. The ratio of integrating resistor and 
capacitor is selected to give 9 volt swing for full scale 
inputs. This is a compromise between possibly saturating 
the integrator (at ±14 volts) due to tolerance build-up 
between the resistor, capacitor and clock and the errors a 
lower voltage swing could induce due to offsets referred to 
the output of the comparator. Again the .22J.1F value for 
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the integrating cap is selected for PC considerations alone 
since the very small leakage at the integrator input is nulled 
at auto-zero. A very important characteristic of the inte­
grating cap is low dielectric absorption. A polypropylene cap 
gave excellent results in the application. I n fact a good test 
for dielectric absorption is to test the subject cap in this 
circuit with the input tied to reference_ This ratiometric 
condition should read 1.0000 and any deviation is probably 
due to dielectric absorption. In this test poly-carbonate caps 
typically read .9992, polystyrene, .9997 and polypropylene, 
1.0000. The increased temperature coefficient of poly­
propylene is of no consequence in this circuit. The 
dielectric absorption of the reference cap and auto-zero 
cap are only important at power-on or when the circuit is 
recovering from an overload. Thus, smaller or cheaper caps 
can be used here if accurate readings are not required for 
the fi rst few seconds of recovery. 



Max Clock Frequency 

The maximum conversion rate of most dual-slope A-D 

converters is limited by the frequency response of the 

comparator. Even though the comparator in this circuit is 
all NPN with an open-loop gain-bandwidth product of 
300M Hz, it is no exception. The comparator output 

follows the integrator ramp with a 31lS delay. At a clock 
frequency of 160kHz (61lS period) half of the first refer­

ence integrate period is lost in delay. This means that the 
meter reading will change from 0 to 1 with 50llV in, 1 to 2 
with 1501lV, 2 to 3 at 2501lV, etc. This transition at mid­

point is considered desirable by most users. However, if the 
clock frequency is increased appreciably above this, the 

instrument will flash "1" on noise peaks even when the 
input is shorted. 

For many dedicated applications where the input signal 

is always one polarity, the delay of the comparator need 
not be a limitation. Since the non-linearity and noise do not 
increase substantially with frequency, up to 500kHz clock 

rate may be used. For a fixed clock frequency, the extra 

count or counts caused by comparator de.lay wi II be a 
constant and can be subtracted out digitally. 

The minimum clock frequency is established by leakage on 

the auto-zero and reference cap. With most devices, mea­

surement cycles as long as 10 seconds give no measurable 
leakage error. 

AUXI LlARY INPUTS/OUTPUTS 

The 7103 and 7103A include several pins that allow them 
to operate conveniently in more sophisticated systems. 

These include: 

1. 4Y:d3% (Pin 2L When high (or open) the internal 
counter operates as a full 4% decade counter with a 

complete measurement cycle requiring 40,000 counts .. 

When held low, the least significant decade is cleared and 

the clock is fed directly into the next decade. A measure­

ment cycle now requires only 4000 clock pulses. All 5 
digit drivers are active in either case with each digit 
lasting 200 counts with pin 2 high (4% digit) and 20 
counts for pin 2 low (3% digit). The only difference 

between 7103A and 7103 is that they were tested with 
this pin high and low respectively. Actually, most 7103 
will 0perate satisfactorily in a 4% digit application. 
They simply have not received the more complex 
testing required to prove it. 

2. Run/Hold (Pin 4). When high (or open) the AID 
will free-run with equally spaced measurement cycles 

every 40,000/4,000 clock pulses. If taken low, the 

converter will continue the full measurement cycle that 
it is in and then hold this reading as long as pin 4 is 

held low. A short positive pulse (greater than 300ns) 
will now initiate a new measurement cycle beginning 

with 10,00011 ,000 counts of auto zero. Of course if 
the pulse occurs before the full measurement cycle 

(40,000/4,000 counts) is completed, it will not be 

recognized and the converter will simply complete the 

measurement it is in. An external indication that a full 

measurement cycle has been completed is that the first 
strobe pulse (see below) will occur 100/10 counts after 

the end of this cycle. Thus, if Run/Hold is low and has 

been low for at least 100/10 counts, the converter is 

holding and ready to start a new measurement when 
pulsed high. 

3. Strobe (Pin 18L This is a negative going output pulse 

that aids in transferring the BCD data to external 

latches, UA RTs or microprocessors. There are 5 negative 
going Strobe pulses that occur in the center of each of 

the digit drive pulses and occur once and only once for 

each measurement cycle starting 100/10 pulses after the 
end of the full measurement cycle. Digit 5 (MSD) goes 

high at the end of the measurement cycle and stays on 
for 200/20 counts. In the center of this digit pulse (to 

avoid race conditions between changing BCD and digit 

drives) the first Strobe pu Ise goes negative for % clock 

pulse width. Similarly, after 200/20 clock pulses, digit 4 

goes high and 100/10 pulses later the Strobe goes 
negative for the second time. This continues through 

digit 1 (LSD) when the fifth and last Strobe pulse is sent. 
The digit drive will continue to scan (unless the 

previous signal was over-range) but no additional Strobe 

pulses will be sent until a new measurement is available. 

INTEGRATOR 
OUTPUT 

BUSY 

AUTO- I SIGNAL I REFEREN~EI ZERO INT. INTEGRATE 
10.000/1000 10.000/ 20.000/2.000 

COUNTS 1.000 COUNTS MAX. 
COUNTS 

_FULL MEASUREMENT CYCLE 
40.000/4.000 COUNTS 

OVER-RANGE ~ 
WHEN APPLICABLE ~ 

UNDER-RANGE ~5&I 
WHEN APPLICABLE '"~=~= ___ ...J 

! EXPANDED SCALE BELOW 

DIGITSCAN ~ D5 
FOR OVER-RANGE . 
~D4 

~D3 

~D2 

~D1 

ri°OO~ 100 
COUNTS 

STROBE I I I I I 

SIGNAL INTEGRATE--

FOR O~~~'~!~~~ n'-=D..::.5 ________ ------l 

-Il~D~4 _____ ~_--_4~ 

--Il~D~3 _____ ~~---~~ 

FIGURE 4_ TIMING DIAGRAM 
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4. Busy (Pin 28). Busy goes high at the beginning of 
signal integrate and stays high until the first clock pulse 
after zero-crossing (or after end of measurement in the 
case of an over-range). The internal latches are enabled 
(i.e., transferred during the first clock pulse after busy 
and are latched at the end of this clock pulse. The 
circuit automatically reverts to auto·zero when not 
BUSY so it may also be considered a A-Z signal. A very 
simple means for transmitting the data down a single 
wire pair from a remote location would be to AND 
BUSY with clock and subtract 10,001/1,001 counts from 
the number of pulses received (as mentioned previously 
there is one NO count pulse in each reference integrate 
(cycle). 

5. Over-range (Pin 14). This pin goes positive when the 

input signal exceeds the range (20,000/2,000) of the 
converter. The output F-F is set at the end of Busy and 
is reset to zero at the beginning of Reference integrate 
in tlole next measurement cycle. 

6. Under-range (Pin 13). This pin goes positive when the 
reading is 9% of range or less. The output F -F is set at 
the end of busy (if the new reading is 1800/180 or less) 
and is reset at the beginning of signal integrate of the 
next reading. 

7. Polarity (Pin 3). This pin is positive for a positive 

input signal. It is valid even for a zero reading. In other 
words, +0000 means the signal is positive but less than 
the least significant bit. The converter can be used as a 
null detector by forcing equal (+) and (-) readings. The 
null at this point should be less than 0.1 LSB. This 
output becomes valid at the beginning of reference 
integrate and remains correct until it is re-validated for 
the next measurement. 

8. Digit Drives (Pins 19, 24, 25, 26 and 27). The digit 
drives are a positive going signal that each last for 200/20 
clock pulses. The scan sequence is D5 (MSD), D4, 

D3, D2 and D1 (LSD). All five digits are scanned even 
when operating in the 3'h digit mode. The scan is 
continuous unless an over-range occurs. Then all digit 
drives are blanked from the end of the strobe sequence 

until the beginning of Reference Integrate when D5 will 
start the scan again. This gives a blinking display as a 
visual indication of over-range. 

9. BCD (pins 20, 21, 22 and 23). The Binary coded 

Decimal bits B8, B4, B2 and B 1 are positive logic signals 
that go on simultaneously with the digit driver. 

INTERFACING WITH UARTS 
AND MICROPROCESSORS 

Figure 5 shows a very simple interface between a free­

running 8052A/7103A and a UART. The five Strobe pulses 
start the transmission of the five data words. The digit 5 
word is OOOOXXXX, digit 4 is 1000XXXX, digit 3 is 
0100XXXX, etc. Also the polarity is transmitted indirectly 
by using it to drive the Even Parity Enable Pin (EPE). If 
EPE of the receiver is held low, a parity flag at the receiver 
can be decoded as a positive signal, no flag as negative. 
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~---IEPE 

1 2 

04 D3 

NC- D5 

'----l POL 

SERIAL OUTPUT 
TO RECEIVING UART 

3 

I 
D2 

r 
TRO 

UART 
IM6402 

TBR . 
4 5 

I I 
D1 B1 

710317103A 

6 

I 
B2 

TBRL 1----., 

7 8 

J 
B4 B8 

STROBE 

RUN/HOLD f---O +5 

FIGURE 5. SIMPLE 7103/7103A TO UART INTERFACE 

A more complex arrangement is shown in Fig. 6. Here the 

UART can instruct the A/D to begin a measurement se· 
quence by a word on R R I. The Busy signal resets the Data 
Ready Reset (DRR). Again Strobe starts the transmit 
sequence. A quad 2 input multiplexer is used to superimpose 
polarity, over·range, and under-range onto the D5 word 
since in this instance it is known that B2 = B4 = B8 = O. 

f 1 I 
TRD RRI DRR 

DR 1---------., 
IM6402 

c-- EPE TBRL /-----------, 

TBR . 
12345678 

T T r 
1Y 2Y 3Y 

74C157 

lA 2A 3A 

I I I 
I I I 

'- D5 7103/7103A 

ENABLE~ 

1B 2B 3B 

I I I 
P 0 U 
o V N 
LED 

R E 
R 

STROBEr--
RUN/HOLO L-.J +5 

BUS Y I 1Ii-1-00-P-f -'-'\. .... j "Y""' AI\. v·~~-<> L-_____________ ~ 10K 

FIGURE 6. COMPLEX 7103/7103A TO UART 
INTERFACE 

Circuits for the 7103/7103A to interface directly with 
three popular microprocessors are shown in Figures 7, 8 and 
9. The main differences in the circuits are that I M61 00 
with its 12 bit word capabi lity can accept polarity, 
over-range, under-range. 4 bits of BCD and 5 digits 
simultaneously where the 8080 and the MC6800 with 8 
bits words need to have polarity, over-range and under-range 
multiplexed onto the Digit 5· word - as in the UART 
circuits. In each case the microprocessor can instruct the 
A/D when to begin a measurement and when to hold 

this measurement. 
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DeMOS 
RELIABILITY REPORT 
DCMOS RAM RELIABILITY REPORT-IM6523, IM6508, IM6100 

The purpose of this report is to present the reliability program to control and evaluate Intersil's Silicon Gate Complementary MaS 
Technology. Extensive reliability characterization has been performed on the following CMOS devices: 

1. IM-6523, 256x1 Asynchronous RAM 
2. IM-650B, 1024x1 Synchronous RAM 
3. IM-6100, Microprocessor 

RELIABILITY PROGRAM 
Intersil has an established program to qualify, monitor, and perform failure analysis on products, as required, to ensure a high standard of 

reliability for various applications. 

During the design phase of a new product, Reliability determines and isolates failure modes by submitting samples from each processed 
run to accelerated evaluation tests. Once the failure mechanisms are identified, corrective action is initiated at processing, manufacturing, or 
final test to ensure reliability of product. 

To monitor the effectiveness of instituted corrective action, Reliability receives samples from processed runs and submits these to extended 
life testing at elevated temperatures. All runs have lot traceability, and records maintained, which are kept on file providing complete historical 
data from processing to eventual extended life testing. Traceability to wafer run number is maintained throLighout manufacturing. 

All failures which occur during reliability evaluation are processed through Intersil's Failure Analysis Laboratory, which is equipped 
to perform electrical testing, bench test analysis, SEM, micromanipulator probing, optical inspection up to 1000X, microsectioning, and 
chemical analysis. 

PROCESSING STEP 
Pre-Cap Visual 
Stabilization Bake 
Temperature Cycle 

Centrifuge 
Hermeticity 

TABLE I 
INTERSll100 % PROCESSING 

INTERSll 
CONDITIONS SPEC NO. 

Class B QAP-213 
150°C 24 hr. Min. FPS-107 
- 65°C to + 150°C FPS-101 

10 Cycles 
30,000G Y1* Axis FPS-110 

Fine Leak Helium 5 x 10-7 cc/sec FPS-109 
Gross Leak Fluorocarbon FPS-104 

Final Electrical 
• Packages to 24 leads (> 24 leads, 10,OOOG). 

i38510 RELIABILITY PROGRAM 

Mll-STD-883A 
Method 2010.2 

Method 100B.1 Condo C 
Method 1010.1 Condo C 

Method 2001.1 Condo E 

Me;hod 1014.1 Condo A or B 
"Iethod 1014.1 Condo C1 

Per Applicable Spec . 

Intersil's in-house reliability program, i3B510, offers as standard processing SEM, positive traceability, MIL-STD-BB3 Level B processing and 
MIL-M-3B510 controls (reference data sheet "i3B510 Reliability Program," dated July, 1974). 

MEAN-LIfE EVALUATION 
Mean-life evaluation is achieved by selecting random samples from finished goods on a periodic basis, These represent standard production 

parts, which passed all 100% inspections (table I) and Group A quality conformance. High temperature operating life tests are performed 
under accelerated conditions to reduce testing time and to speed up potential failure mechanisms. Failure analysis is routinely performed on 
all rejects to assure that results are pertinent and provide timely corrective action. Details of life test results are shown in Table II. 

These tables consider the following two categories of failures: 

Category 1: Operable Failure 
These devices have characteristics which have changed according to our data sheet specifications, but still function normally. 

Category 2: Catastrophic Failure 
Devices with catastrophic failures, which would fail to perform the expected logical functions. 
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TABLE II 
SUMMARY LIFE TEST/STORAGE DATA 

DEVICE year of SAMPLE REJECTS DEVICE HRS. 
TYPE mfg. TEST SIZE CATASTROPHIC OPERABLE x 103 

6523 1973 Op. Life + 125°C + 5V 201 0 0 236.0 
6523 1974 Op. Life + 125°C + 5V 332 1 3 1,352.0 
6523 1975 Op. Life + 125°C + 5V 94 0 0 93.0 
6523 TOTAL 627 1 3 1,681.0 

6508 1974 Op. Life + 125°C + 5V 36 0 0 69.0 
6508 1975 Op. Life + 125°C + 5V 485 0 2 637.0 
6508 1975 Op. Life + 125°C + 10V 37 0 0 67.0 
6508 1975 Storage + 150°C 65 0 0 65.0 
6508 1975 Dynamic Life 

+ 125°C +5V 25 0 0 25.0 
6508 TOTAL 668 0 2 863.0 

6100 1975 Op. Life + 125°C + 5V 30 0 1 57.0 

TABLE III 
FAILURE RATE CALCULATIONS 

REJECTS EQUIV. DEVICE HRS. FIR %/1K HRS.@ 
DEVICE A* B** @ +55°C X 106 60 % CONFIDENCE 

6523 1 16.81 .012 
6508 0 8.38 .011 
6100 0 .57 .160 

1 25.76 .008 
6523 4 16.81 .031 
6508 2 8.38 .038 
6100 1 .57 .350 

7 25.76 .033 
• A ~ Catastrophic 

•• B ~ Catastrophic + Operable 

The above calculations are based on the following: 
1. 10:1 acceleration facto rfo r + 125°C Op. Life and Storage Life@ + 150°C to + 55°C. 
2. No weight given to infant mortalities (i.e. failures at or below 168 hours of test time). 
3. Reference MIL-STD-690A. Graph for FIR at 60% confidence level. 

It should be noted that of the 7 rejects shown, only one was catastrophic. Therefore, our failure rate of 0.008% at 60% 
confidence level should be used to represent actual field use at + 55°C. 

w 
I­
<! 
0: 
w 
0: 
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~ 

FAILURE MECHANISMS 
FIGURE 1 

RANDOM 

TIME 

The above curve represents the typical failure rate pattern which can be expected from any group of devices under test. It shows three 
major regions which concern the reliability engineer; infant mortality, random failures and wear out. 
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Each of the three areas of the curve have their own specific failure mechanisms and can be described as follows: 
a. Ionic Contamination (sodium ions, etc.) 

This has been one of the more serious problems in MOS manufacturing. Generally, contamination is mobile positive charges trapped 
within the gate oxide causing a threshold voltage drift. N-Channel is more susceptible than P-Channel as the mobile ions are pushed into 
the gate region due to the direction of the electrostatic field (see Figure 2). 

IF~GUIRIE 2 
P·CHANNEL 

POLY SI 

EZI???Z!???/! 

~I-I __ =s=--\~ 
P·CHANNEL 

SUBSTRATE N-

ELECTROSTATIC FIELDS PUSH 
CONTAMINATION AWAY FROM GATE 

N·CHANNEL 

POLY SI 

rZZ?Z??2ZZZZd 

N·CHANNEL 
SUBSTRATE P-

ELECTROSTATIC FIELDS PUSH 
CONTAMINATION INTO GATE 

IF~GUIRIE 3 
MICROCRACK 

AL 

I~ i 
AL 

Sj02 Si02 

VERTICAL OR UNDERCUT OXIDE STEP 
CAUSES A SHOULDER WHICH CAN 
CAUSE A MICROCRACK. 

S, 

CONTOURING S;02 STEP ALLOWS A 
MORE UNI FORM DEPOSITION OF 
ALUMINUM. 

The ionic contamination phenomenon is detected during the infant mortality region by high temperature bias testing. Also, the silicon 
gate process allows the device to be subjected to high temperature gettering, which cleans the oxide and prevents further precaution, 
each wafer run is monitored for C-V drift by Quality Control. 

b. Polarization 
Polarization is another drift phenomenon which can occur if the gate oxide contains polarizable molecules. This problem is usually 
present if phosphorus glass is left in the gate region. Polarization is a wear out phenomenon with a strong dependence on temperature 
(i.e. the higher the temperature the sooner it will occur). 

c. Microcracks 
A random type failure mode is microcracks. This, as the name implies, is the formation of minute cracks in the aluminum metallization 
which usually occurs over a step. Microcracks can be prevented by contouring the steps before metal deposition (See Figure 3). This 
failure mode can be detected by thermal cycling or running the circuit under accelerated life conditions. 

Quality Control performs in-line inspection of the metal system for microcracks using its scanning electron microscope (SEM). 

d. Oxide defects can cause dielectric breakdown in the MOS structures, which generally result in an electrical short. This failure mode is 
seen in both infant mortality and random areas of the reliability curve. Operating life test or high voltage stress test can be used to 
screen for this mechanism, which is mainly voltage sensitive. 

e. Packaging assembly problems such as bond wire breaking or failing to adhere to bonding pad, floating die, and improper sealing are all 
screenable using Intersil's 100% processing listed in Table I. 

The curve shown in Figure 4 indicates our reliability status versus manufacturing time. It can be seen that we have significantly improved 
our overall reliability each year. This has been achieved by constant surveillance of our ultra-clean processing. Written procedures have been 
set-up, which are rigorously followed at each specific processing step. 

Production and Quality Control carefully control and monitor phosphorus doping concentrations at intermediate and top side levels by C-V 
plotting taken daily. For each metallization run, our evaporators are checked for contamination by C-V plotting to ensure stability of threshold 
voltages. 

CIRCUIT TEST 
6523 Op. Life 
6523 Op. Life 
6523 Op. Life 
6508 Op. Life 
6508 Op. Life 
6508 Op. Life 
6508 Op. Life 
6508 Op. Life 
6508 Storage 
6100 Op. Life 

UflE lflESlf IRlESUllfS 
IFA~lUlRlES AS A fUi\lClf~ON Of lf~MlE 

°c fAILURE TIME POiNT HOURS TEMPERA· 
VOLTAGE TURf SAMPLE 168 500 11< 2~( 3t( 51( 1m( 

5.0 125 43 0 0 1 0 0 0 0 
5.0 125 143 4 1 1 1 0 0 
5.0 125 441 7 0 0 0 0 
5.0 125 12 0 0 1 0 0 0 
5.0 125 29 0 0 0 0 0 
5.0 125 74 0 1 0 0 

10.0 125 37 0 0 0 0 
5.0 125 426 0 0 0 
- 150 65 0 0 0 
5.0 125 30 1 0 0 1 

1,300 12 2 3 2 0 0 0 
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ARIZONA 

Liberty Electronics 
3130 N. 27th Avenue 
Phoenix, AZ 85017 
Tel: (602) 257-1272 

R. V. Weatherford Co. 
311 W. Earll Drive 
Phoenix, AZ 85017 
Tel: (602) 272-7144 
TWX: 910-951-0636 

CALIFORNIA 

Elmar Electronics 
2288 Charleston Road 
Mt. View, CA 94042 
Tel: (415) 961-3611 
TWX: 910-379-6561 

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

Liberty Electronics 
124 Maryland St. 
EI Segundo, CA 90245 
Tel: (213) 322-8100 
TWX: 910-348-7111 

Liberty Electronics 
8248 Mercury Court 
San Diego, CA 92111 
Tel: (714) 565-9171 
TWX: 910-335-1590 

Schweber Electronics 
3000 Red Hill Avenue 
Costa Mesa, CA 92626 
Tel: (714) 556-3880 
TWX: 910-595-1720 

R. V. Weatherford Co. 
1550 Babbitt Avenue 
Anaheim, CA 92805 
Tel: (714) 547-0891 

633-9633 
TWX: 910-593-1334 

R. V. Weatherford Co. 
6921 San Fernando Road 
Glendale,CA 91201 
Tel: (213) 849-3451 
TWX: 910-498-2223 

R. V. Weatherford Co. 
1095 E. Third Street 
Pomona, CA 91766 
Tel: (714) 623-1261 
TWX: 910-581-3811 

R. V. Weatherford Co. 
7872 RaytheonDrive 
San Diego, C'A 92111 
Tel: (714) 278~7400 
TWX: 910-335-1570 

FRANCHISED DISTRIBUTORS 

COLORADO 

Century Electronics 
8155 W. 48th Avenue 
Wheatridge, CO 80033 
Tel: (303) 424-1985 
TWX: 910-938-0393 

Elmar Electronics 
6777 E. 50th Avenue 
Commerce City, CO 80022 
Tel: (303) 287-9611 
TWX: 910-936-0770 

R. V. Weatherford Co. 
3905 Mariposa Street 
Englewood, CO 80110 
Tel: (303) 761-5432 
TWX: 910-933-0173 

CONNECTICUT 

Arrow Electronics 
295 Treadwell Street 
Hamden, CT 06514 
Tel: (203) 248-3801 
TWX: 710-465-0780 

Schweber Electronics 
Finance Drive 
Commerce Industrial Park 
Danbury, CT06810 
Tel: (203) 792-3500 
TWX: 710-456-9405 

FLORIDA 

Arrow Electronics 
1001 NW 62nd Street 
Suite #402 
Ft. Lauderdale, FL 33309 
Tel: (305) 776-7790 
TWX: 510-955-9456 

Diplomat/Southland, Inc. 
1771 N. Hercules Avenue 
Clearwater, FL 33515 
Tel: (813) 443-4514 
TWX: 810-866-0436 

Schweber Electronics 
2830 N. 28th Terrace 
Hollywood, FL 33020 
Tel: (305) 927-0511 
TWX: 510-954-0304 

GEORGIA 

Schweber Electronics 
4126 Pleasantdale Road 
Atlanta, GA 30340 
Tel: (404) 449-9170 

ILLINOIS 

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

INDIANA 

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

MARYLAND 

Arrow Electronics 
4801 Benson Avenue 
Baltimore, MD 21227 
Tel: (301) 247-5200 
TWX: 710-236-9005 

Schweber Electronics 
5640 Fisher Land 
Rockville,MD 20852 
Tel: (301) 881-3300 
TWX: 710-828-0536 

MASSACHUSETTS 

Arrow Electronics 
960 Commerce Way 
Woburn, MA 01801 
Tel: (617) 933-8130 

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

Schweber Electronics 
213 Third Avenue 
Waltham, MA 02154 
Tel: (617) 890-8484 

MICHIGAN 

Schweber Electronics 
86 Executive Drive" 
Troy, MI 48048 
Tel: (313) 583-9242 

Sheridan Sales 
24543 Indoplex Drive 
Farmington, MI 48024 
Tel: (313) 477-3800 



IVWNNESOTA 

Arrow Electronics 
9700 Newton Avenue South 
Bloomington, MN 55431 
Tel: (612) 887-6400 
TWX: 910-576-3125 

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

NEW JERSEY 

Arrow Electronics 
Pleasant Valley Avenue 
Moorestown, NJ 08057 
Tel: (609) 235-1900 
TWX: 710-897-0829 

Diplomat/IPC, Corp. 
490 South River Drive 
Totowa, NJ 07512 
Tel: (201) 785-1830 

Schweber Electronics 
43 Belmont Drive 
Somerset, NJ 08873 
Tel: (201) 469-6008 

NEW MEXICO 

Century Electronics 
121 Elizabeth NE 
Albuquerque, NM 87123 
Tel: (505) 292-2700 
TWX: 910-989-0625 

NEW YORK 

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

Harvey Federal Electronics 
P.O. Box 1208 
Binghamton, NY 13902 
Tel: (607) 748-8211 
TWX: 510-252-8093 

Schweber Electronics 
2 Townline Circle 
Rochester, NY 14623 
Tel: (716) 461-4000 

Schweber Electronics 
Jericho Turnpike 
Westbury, NY 11590 
Tel: (516) 334-7474 
TWX: 510-222-3660 

FRANCHISED DISTRIBUTORS 

NORTH CAROLINA 

RESCO 
701 Georgetown Road 
Raleigh, NC 27608 
Tel: (919) 832-2077 
TWX: 510-928-0590 

OHIO 

Arrow Electronics 
3100 Plainfield Road 
Dayton, OH 45432 
Tel: (513) 253-9176 

Schwe ber Electron ics 
23880 Commerce Park Road 
Beachwood, OH 44122 
Tel: (216) 464-2970 

Sheridan Sales 
P.O. Box 37826 
Cincinnati, OH 45222 
Tel: (513) 761-5432 
TWX: 810-461-2670 

PENNSYLVANIA 

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

Sheridan Sales 
1717 Penn Avenue 
Suite #5009 
Pittsburgh, PA 15238 
Tel: (215) 244-1640 

TEXAS 

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

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

. R. V. Weatherford Co. 
10836 Grissom Lane 
Dallas, TX 75229 
Tel: (214) 243-1571 
TWX: 910-860-5544 

R. V. Weatherford Co. 
3500 West T. C. Jester 
Houston, TX 77019 
Tel: (713) 688-7406 
TWX:91 0-881-6222 

UTAH 

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

WASHINGTON 

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

R. V. Weatherford Co. 
541 I ndustry Drive 
Seattle, WA 98188 
Tel- (206) 243-6340 
TWX: 910-444-2270 

WISCONSIN 

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

CANADA 

R.A.E. Ind. Elect. Ltd. 
1629 Main Street 
Vancouver, British Columbia 
Canada V6A 2W5 
Tel: (604) 687-2621 
TWX: 610-929-3065 

Zentronics Ltd. 
99 Norfinch Avenue 
Downsview, Ontario 
Canada M3N 1W8 
Tel: (416) 635-2822 
TLX: 02-21694 

Zentronics Ltd. 
8146 Montview Road 
Town of Mount Royal 
Montreal, Quebec 
Canada H4P 2L7 
Tel: (514) 735-5361 
TLX: 05-827535 

Zentronics Ltd. 
141 Catherine Street 
Ottawa, Ontario 
Canada K2P 1 C3 
Tel: (613) 238-6411 
T LX: 053-3636 



ALABAMA 

K & E Associates, Inc. 
Suite 122 
3313 Mem. Pkwy. SE 
Huntsville, AL 35801 
Tel: (205) 883·9720 
TLX: 594421 

ARIZONA 

Shefler·Kahn 
201 7 N. 7th Street 
Phoenix, AZ 85001 
Tel: (602) 257·901 5 
TWX: 910·951·0659 

CALIFORNIA 

Daniels & Doty Sales Co. 
5575 Magnatron Blvd. 
San Diego, CA 92111 
Tel: (714) 560·6266 

COLORADO 

Parker·Webster 
8000 E. Girard Avenue 
Suite #209 
Denver, (;0 80231 
Tel: (303) 751·2600 
TWX: 910·935·0881 

FLORIDA 

EIR, Inc. 
400 E. Hwy. 436 
Casselberry, F L 32707 
Tel: (305) 830·9600 
TWX: 810·853·9213 

ILLINOIS 

Dekotech, Inc. 
10001 W. Grand Avenue 
P.O. Box 306 
Franklin Park, IL 60131 
Tel: (312) 455-5100 
TWX: 910·227·1761 

INDIANA 

Delesa Sales 
Executive Office Park 
2118 Inwood Dr., Suite #117 
Ft. Wayne, IN 46805 
Tel: (219) 483-9537 
TWX: 810·332·1407 

Delesa Sales 
10026 E. 21 st Street 
Indianapolis; IN 46229 
Tel: (317) 894·3778 

FRANCHISED SALES REPRESENTATIVES 

KANSAS 

KEBCO 
P. O. Box 4805 
Overland Park, KS 66204 

MARYLAND 

New Era Sales, Inc. 
Suite #407 
Empire Towers 
7300 Ritchie Highway 
Glen Burnie, MD 21061 
Tel: (301) 768·6666 

MICHIGAN 

Giesting & Associates 
18700 Farmingdale Avenue 
Livonia, M I 48152 
Tel: (313) 477·6060 

MISSISSIPPI 

K & E Associates, Inc. 
Route 4, Box 70 
Corinth, MS 38824 
Tel: (601) 287-5369 
TWX: 510-984·0766 

MISSOURI 

KEBCO 
11722 Studt Lane 
St. Louis, MO 63141 
Tel: (314) 569-2660 

NEW JERSEY 

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

NEW MEXICO 

Shefler-Kahn 
10200 Menaul N.E. 
Albuquerque, NM 87112 
Tel: (505) 296·0749 

NEW YORK 

Nycom, Inc. 
10 Adler Drive 
East Syracuse, NY 13057 
Tel: (315) 437-8343 

Components Plus 
40 Oser Avenue 
Hauppauge, NY 11787 
Tel: (516) 231·9200 

NORTH CAROLINA 

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

OHIO 

Crest Comp Sales 
8505 Tanglewood Avenue 
Chagrin Falls, OH 44022 
Tel: (216) 543-9808 

Giesting & Associates 
3247 Donneybrook Lane 
Cincinnati, OH 45239 
Tel: (513) 851·7800 
TWX: 810-459·1611 

Giesting & Associates 
1900 Euclid Avenue 
Cleveland, OH 44115 
Tel: (216) 621-4240 

Giesting & Associates 
249 Winding Way 
Dayton, OH 45429 
Tel: (513) 293-4044 

Giesting & Associates 
570 South State Ci rcl e 
Galion, OH 44833 
Tel: (419) 468·3737 

OREGON 

LD Electronics 
P.O. Box 626 
Beaverton, 0 R 97005 
Tel: (503) 649-8556, 649-6177 
TWX: 910·467·8713 

TEXAS 

Southern State Marketing Inc. 
13500 Midway, Suite #208 
Dallas, TX 75240 
Tel: (214) 387·2489 

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

UTAH 

Parker·Webster 
3522 South 300 West 
Salt Lake, City, UT 84115 
Tel: (801) 261·1058 

WASHINGTON 

LD Electronics 
14506 N.E. 169th St. 
P.O. Box 663 
Woodenville, WA 98072 
Tel: (206) 485·7312 

CANADA 

Penryn Electronics Sales 
2255 Candurand Street 
Montreal, Quebec 
Canada H2G lZ6 
Tel: (514) 279-4507 

Penryn Electronics Sales 
80 Bloor Street West 
Toronto, Ontario 
Canada M5S 2Vl 
Tel: (416) 923·9323 





INTERSIL FIELD SALES OFFICES 

CALIFORNIA 

10710 Tantau Avenue 
Cupertino, California 95014 

Tel: (408) 996-5000 
TWX: 9-10-338-0171 

20715 S. Avalon Blvd., Suite #370 
Carson, California 90746 

Tel: (213) 532-3544 
TWX: 910-346-7636 

COLORADO 

2 Parker Place, Suite 101 
2600 South Parker Road 
Denver, Colorado 80232 

Tel: (303) 750-7004 

FLORIDA 

1001 N .W. 62nd Street, Suite #309 
Fort Lauderdale, Florida 33309 

Tel: (305)772-4122 
TWX: 510-955-9883 

ILLINOIS 

201 Ogden Avenue, Suite #230 
Hinsdale, Illinois 60521 
Tel: (312) 986-5303, 
TWX: 910-651,0859 

M ASSAC H US E TTS 

2 Militia Drive, Suite 12 
Lexington, Massachusetts 02173 

Tel: (617) 861-6220 
TWX: 710-326-0887 

u 

MINNESOTA 

6550 York Avenue, South, Suite #307 
Minneapolis, Minnesota 55435 

Tel: (612) 925-1844 
TWX: 910-576-2780 

NEW JERSEY 

560 Sylvan Avenue 
Englewood Cliffs, New Jersey 07632 

Tel: (201) 567-5585 
TWX: 710-991-9730 

-OHIO 

195 Byers Road 
Dayton, Ohio 45342 
Tel: (513) 866-7328 

TEXAS 

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

CANADA 

37 Haslemere Avenue 
Brampton, Ontario 
Canada L6W 2X3 

Tel: (416) 457-1014 

10710 N. Tantau Ave., Cupertino, Calif·. 95014, (408) 996-5000, TWX 910-338-0228 


