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Elements and Terminology 

In 1879, William Crookes demon- 
strated the ability to deflect cathode 
rays in a vacuuIll tube with a mag- 
net. Cathode rays had earlier been 
Sh e of causing phos- 
Ph the glass walls of a 
vacuum tube, but control of the area 
of phosphorescence was only possible 
by using shaping masks (solid struc- 
tures in the tube incapable of pro- 
ducing dynamic deflection). The 
combination of focusing elements to 
produce a narrow electron beam (or 
cathode ray) aimed at a fluorescent 
target with dynamic electromag- 
netic-beam deflection became known 
as a Crookes tube. The Crookes tube, 
later to be commonly known as a 
cathode-my tube (CRT) or more pre- 
cisely as an electron-beam tube, of- 
fered much promise for displaying 
high-sspaed variations that could not 
be demonstrated on mechanical 

atus. By 1897, CarlF. Bra- 
cted a "variable current 
by using the Crookes 

e first forerunner of the 
modern dllwxope. 
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An oscillompe is 811 in&rument 

signals is applied to the horizontal 
deflection (X-axis) sysbm, and the 

Csometimes called the vi& signal) 
appligd to %he Z-axis system. Such a 
Minition includes not only oscillo- 
scopes and other related electronic 

way the picture is formed on the 
screen ofthe CRT. In an ac3cillormpe, 
e x t e d  control the vertical 
and hsr movement of the 
electron beam. The path the beam 
traces on the phosphor ef the CRT is 
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In all X-Y display applications, the 
purpose is to draw an image on the 
screen for human interaction. How- 
ever, before discussing the methods 
of drawing these images, it is impor- 
tant to discuss display-related ter- 
minology and some of the important 
elements of a picture. Once this 
common ground is established, the 
methods of forming a picture can be 
analyzed in detail. 

The important aspects of any picture 
are resolution, brightness and data 
density. 

beam spot divided into 

ity of a spot is not uni- 
its diameter, measure- 

ment of spot size is not an exact 
SCienCe. 
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To test spot size resolution, a raster 
is displayed on the screen and re- 
duced in size until the lines just be- 
come indistinguishable. At that  
point, the size of the raster is meas- 
ured and divided by the number of 
lines in the raster to determine the 
resolution. 

Addressable resolution, on the other 
hand, has nothing to do with spot 
size, but simply is the incremental 
accuracy in which the beam can be 
positioned. The smallest positional 
movement of the electron beam 
divided into the CRT dimensions 
then gives the addressable resolu- 
tion. Unlike spot resolution, ad- 
dressable resolution is an exact 
computable number. It is important 
to realize that addressable resolu- 
tion holds no fixed relationship to 
spot resolution. Addressable resolu- 
tion can be either greater or less 
than spot resolution. The relation- 
ship of addressable resolution to spot 
resolution does play a significant 
role in the perceived “quality” of a 
display or picture. More on this 
later. 

Brightness 

Brightness is simply the light output 
of the picture being displayed. The 
relative light output of a displayed 
picture is significantly different 
from the maximum light output 
capability of the CRT as will become 
apparent later. 

Data Density 

The amount of data displayed (data 
density) is simply the area of the 
CRT screen that is lit versus the en- 
tire screen size (or the amount of lit 
area versus dark area). The lit por- 
tion of the screen consists of all the 
alphanumeric characters and vec- 
tors (lines) that comprise the picture 
being displayed. 

Raster 

Raster is a predetermined pattern of 
scanning lines that provides sub- 
stantially uniform coverage of an 
area. In other words, the raster is 
the rectangular pattern of light 
which appears on the CRT screen 
when the screen is scanned by the 
electron beam. 

Z-Axis 

This refers to that part of the display 
that controls CRT intensity. It in- 
cludes the input circuit, an amplifier 
(called the Z-axis amplifier), and the 
circuit that drives the CRT control 
grid. The control grid controls the 
amount of beam current allowed to 
fall on the phosphor at the front of 
the tube which varies the intensity 
of the picture. 

CRT Deflection 
Fundamentals 

Now that some of the basic CRT 
elements and terminology have been 
identified, let’s discuss beam deflec- 
tion techniques. There are two 
methods of deflecting the beam 
inside the CRT; electromagnetic and 
electrostatic. 

Electromagnetic 

Magnetic deflection systems utilize 
an inductive coil (called a yoke) sur- 
rounding the neck of the CRT 
through which a current signal is 
passed to generate a magnetic field 
to deflect the electron beam (see 
Figure 1). At high frequencies, in- 
ductors with few turns are necessary 
to obtain fast current changes, and 
larger currents are required to 
obtain the required field strength. 
Consequently, above repetition rates 
of 20 kHz, large power dissipations 
are required to obtain full-scan dis- 
plays. Most television sets and com- 
puter display terminals use the 
magnetic deflection scheme. 

Electrostatic 

Electrostatic deflection systems con- 
sist of complex electron gun struc- 
tures containing two sets of deflec- 
tion plates; one set for horizontal 
deflection and one set for vertical 
deflection (see Figure 2). Electrosta- 
tic deflection, involving voltage 
charging of capacitive plates to de- 
flect the electron beam, is capable of 
speeds several orders of magnitude 
higher than electromagnetic for a 
comparable amplifier cost (but not 
CRT cost). Since even inexpensive 
industrial oscilloscopes generally 
are capable of displaying 500 kHz or 



Electromagnetic vs Electrostatic 

The major differences between the 
two systems are light output and 
frequency response. The magnetic 
system generally offem more light 
output while the electrostatic sp- 
tern offers high-speed response at 
low power consumption. In addition, 
magnetic deflection allows a wider 
beamdeflection angle than does 
electrostatic deflection. Moreover, 

e full-screen deflection 
red is less than 20 
magnetic deflection 

lifier and CRT) has a 
t advantage over an 

systan.  This is one of 
telecwision sets, many 

, and mme oscillo- 
CIWB with elmi- 

trontagaieeic deflection. 

Given the same spot size, with dl 
other things equal, an  elec- 
tromagnetic CRT will be brighter 

due to the fact 

most of the beam current to pasns 
through to the screen. The electro- 
static gun has a large number of 
internal dements as shown in Fig- 
ure 2. Notice that the front-most 
element of the focus lens has a rela- 
tively small aperture, which strips 
away 7040% of the beam current 
just before the beam enters the de- 
f l d o n  plate region. The gun is con- 

. I  ' 

mechanical distance from 
as feasible. This optimizes 
sensitivity by providing the grea 
deflection distance at the screen per 
volt, or gauss, of applied deflection 
field. In the electrostatic CRT, the 
plates must also be reasonably close 
together to achieve svfficient d d e e  
tion field etrength with ail applied 
voltage in the range of 300 volts. A 
greater swing would create signifk- 
ant X an  amplifier design 
P 

Electrostatic displays have faster d& 
and use less current 

that electromagnetic displays. TAis 
is the result of physics; the load of 
the deflection plates is only the stray 
capacitance of a few pieofma&. On 
the other hand, the inductance ofthe 
yoke is the load to the  driving 
amplifiers. The higher the induc- 
tance (Le., more turns and stronger 
magnetic field), the easier it is to de- 
flect the beam; however, higher in- 
ductance requires high power. To 
lower the inductance reduces power 
requirements but also reduces de- 
flection sensitivity. This then 
requires reduction in accelerating 
potentials in the CRT so that the 
beam can be deflected full screen, 
which also reduces the light output. 

Some further points of comparison 
follow: 

1. LineurityiGeorne8ry: In order t~ 
achieve a linear deflection in an  
electromagnetic display, it is nec&& 
sary to apply an "S"-shaped non- 
linear voltage function to the deflec- 
tion coils. To achieve good li 

component caunt. For good geametay 
(minimum barrel and pincushion 
distortion1 in eleetrornagnetic dis- 
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Electrostatic CRTs, on the other 
hand, have inherently good linear- 
ity. Only a variable dc voltage needs 
to be applied to an element in the 
CRT for any minor geometric pat- 
tern correction. 

2. 2-Axis Delay: Since deflection 
coils act as a delay line, it is neces- 
sary to introduce delay into the Z- 
axis signal path in high-speed elec- 
tromagnetic displays. This coordi- 
nates the blanking and unblanking 
with the beam position; these delay 
lines are unnecessary in electro- 
static displays. 

3. Resolution: In either type of CRT, 
there is a tradeoff of beam diameter 
vs brightness. Since a n  elec- 
tromagnetic CRT passes so much 
more beam current, a much smaller 
spot size (higher resolution) can be 
obtained a t  the same level of 
brightness. 

4. Weight: A high-speed elec- 
tromagnetic display weighs 2-3 
times more than a comparable elec- 
trostatic display does. The power 
transformer is bigger and more heat 
sinks are required to meet the 
higher power demands of elec- 
tromagnetic displays. The mass of 
the yoke and the increased number 
of components contribute t o  the 
added weight. 

5 .  Cooling: Fast electromagnetic 
displays require forced-air cooling; 
electrostatic displays require only 
convective cooling. 

CRT Picture Drawing 
Fundamentals 

In addition to how the beam is de- 
flected inside the tube is the actual 
method in which the picture is 
drawn. Again, two basic methods are 
used; vector scan and raster scan. 

Vector 

Other common names for vector 
drawing are “dot writing”, “directed 
beam”, and “stroke writing.” As the 
name implies, the beam is succes- 
sively moved to each new location by 
signals applied to the X (horizontal) 
and Y (vertical) inputs. In an oscillo- 
scope, the directed-beam is linearly 
deflected to follow the signal pattern 
in the vertical direction while often 
using a constant deflectioh rate in 
the horizontal direction to represent 
time. If the beam is left on during 
the writing cycle (as in a standard 
oscilloscope), the picture will be 
comprised of curves or straight-line 
segments on the CRT face (see 
Figure 3). 

If the beam is blanked (turned off) 
during movement and turned on at 
rest, the picture will be comprised of 
a series of dots on the CRT face (see 
Figure4a). This type of “dot writ- 
ing” lends itself well to the CRTs 
used in spectrum analyzers, air traf- 
fic control monitors, and other dis- 
plays where annotation is displayed 
on the screen along with the main 
picture (see Figure 4b). 

Raster 

In a raster system, the beam follows 
a fixed path covering the face of the 
tube in a series of interlaced parallel 
lines (usually horizontal), with 
blanked (turned off) retrace lines 
(see Figure 5) .  In a raster system 
there are two methods of modulating 
the beam intensity; analog and 
digital. 

Analog modulation is used in televi- 
sion. The principle of operation in- 
volves varying the intensity of the 
beam as it moves across the screen 
in aceordance with the picture im- 
pulses of the video signals applied to 
the grid of the CRT. 

The picture is traced line-by-line. 
The first odd-numbered line of the 
picture is traced by one sweep from 
left to right. When the beam reaches 
the right side of the screen, the hori- 
zontal blanking signal biases the 
tube beyond cut-off and the beam is 
thus extinguished (blanked out). 
The beam remains blanked out long 
enough for it to move rapidly over to 
the left-hand side of the screen 
where it is in another position to 
start the trace of the second odd- 
numbered line of the picture. The 
horizontal blanking signal is now 
withdrawn and the beam moves 
across the screen as before, tracing 
another odd-numbered line of the 
picture. 



As this process is repeated again and 
again, the vertical sweep signal is 
applied to the vertical deflection sys- 
tem of the CRT which causes the 
beam to move gradually toward the 
bottom of the screen. Due t o  the 
downward pull of the slowly moving 
vertical sweep, each horizontal 
scanning line will be slightly below 
the preceding line. 

is, the odd-line picture (first field) is 
scanned in the first 1/6Oth of a sec- 

All of this scanning and modulation 
results in a picture of gray shades 
where the beam intensity ranges 
from full on to full off. In other 
words, when the video signal 
increases the beam intensity to full 
on, the phosphor on the CRT glows 
brightly; and when the video cuts off 
the beam intensity, the phosphor 
does not glow. Everything in be- 
tween is the gray range, which forms 
the picture. 

’ e ”he other method of drawing the 
p i d m  in a raster format is by using 
a digital signal to modulate the 

ALL ABOUT CRT’S 

method,.the face of 
titioned into r o w  and columns of 
dots which are called “pixels.” Refer 
to Figure 6. Pixels are defined as the 
smallest location on screen where 
the beam c81n be modulated on or off. 
The picture ia created from line 

ing the beam intensity on and off at 
appropriate times. Special effects 
can be mated when the beam inten- 
sity is modulated at points between 
full on and off. 

aots ptdaced by turn- 

For a low-cost alphanumeric display, 
the raster ~UCBT). methd offers several 
advantages over the directed beam. 
First, it doesn’t q u i r e  accurate, 
high-speed, and themfore expensive 

1-k-analog e9nrverters. In- 
it uses counter 88 
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to loeate d& and 
ond, the defiection 

minimize the power  cons^^ of: 
of aa energy- 
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modulated raster scan method used 
to generate alphanumeric characters. 
This example shows a bask 7 pixel 
wide by 9 pixel high character cell as 

the 7 x 9 matrix are used for 
descender areas of lower case letters 
and underlining. one pixel is used on 
either side for character-to-character 
spacing. In this particular example the 
display screen has a low aspect ratio 
of 5 x 10 inches, for a capacity of 1920 
character cells partitioned into 24 
rows of 80 characters each. That 
equals 259,200 pixels (720 horizontal 
by 360 vertical). 

The Final 
Criterion - Resolution 

In high resolution line drawing situ- 
ations, continuous lines have sig- 
nificant merit. It should be pointed 

vector systems have con- 
ines at all addressable reso- 

lutions. Only the starting and stop- 
ping point accuracy of the vectors is 
sacrificed at lower resolutions. To 
achieve continuous lines in a raster 
system can place significant 
requirements upon it. Since, in a 
raster system, vectors are comprised 
of a series of dots or pixels, in order 
to achieve the effect of a continuous 
line, the dots must be spaced so close 
as to merge. In fact, they need to 
overlap by approximately two-thirds 
to three-quarters of the spot diame- 
ter. This means that the addreisable 
resolution (number of scan lines) 

tion CRT requires 3 or 4 thowand 
scan lines to achieve the same qual- 

line in a vwbr 
e, this has ex- 

tremely adverse effecte on light out- 
put, deflection systems, power, and 
cost. Therefore, in high resolution 
line drawing applications, the "qual- 
ity" of the continuous line may also 
become an issue. 

Another example of resolution 
restridion can occur when trying to 
use an alphanumeric raster-type 
computer terminal to &play a volt- 
age vs time phenomenon. Remember 
that this type of CRT is the digital 
raster type with a fixed scan rate 
that modulates pixels on and off 
with a certain portion of time set 
aside for retrace. 

If the event you are trying to capture 
is nonrecurring, it may occur dur- 
ing retrace, or if it is quick enough, 
in-between pixels. In either case, the 
CRT will not show the phenomenon. 
Remember that our example shown 
in Figure 0 has on€y 720 pixels of 
visual horiumtal resolution. 
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For Customers Who Repair Their Own 

Accessory Kit 
1 ee 3/32 hex drive 
1 ea 16-pin IC dip 
1 ea ZO-pin IC clip 

I 

a 

contained in either the 0854-90012 
or 0854-90025 Operating and Ser- 
vice Manuals. 

New Test Procedures 

865433 Signal Generator I 
The new procedures require less test 
equipment, are faster and simpler, 
and are more thorough and accurate 
than the procedures in the manuals. 
Test set-ups, recommended test 
equipment and perfmmance test 
reeoLds 8 ~ 8  a l l p w i d d .  

WWW.HP RCHIVE.COM 

A new h c e  note (8654B-1) has 
that provides improved 

per$- tests and a&uatmentcS 
for the 8664B Signal Generator. 

The 30-page prformance test re- 
places the correspanding procedures 



I 
8662A Verification 
Tape Available 
A tape cartridge containing 11 pro- 
grams which check the operation of 
the 8062A Synthesized Signal 
Generator via H@B is now avail- 
able. These programs run on the 
9825 desktop computer and we 811 
8568rA or 8566A Spectrum Analyzer 
a~ the measuring instruInent. Them 
p-a, test all functiha of the 
8622A except modulation &Won. 
Although the tests are not complete 
performance tests, they are very 
thorough and should find most any 

~ 

problem that an insbumkt might 
have. 

These programs are very easy to w 
aad can run unattended. Baiulb am 

printad if a line 

WWW. H PARCH IVE.COM 



INTEGRATED CIRCUIT CROSS 

Integrated Circuits 

Replacement Part Cross Reference 
When plelecting replaoement parts 
for your NP products, you may 
notice that many manuals list only 
an HP part number for the part, 
even though it appears that this part 

It is recommended that HP replace- 
ment parts be used to ensure that 
the original perfommce of the pro- 

identical to that 
chased at a local electronics dis- 
tributor, many times parts will be 
selected for certain characteristics, 
such as gain, bandwidth, capaci- 

tance, etc. There may dso be slight 
mechanical differences, such as the 
shaping or length of leads. In some 
cases special quality checks are 
employed to ensure that high relia- 
bility parts are qsd at the factory 
and at HP field ofti-. 
Thedore, we suggest obtaining re- 
placement parts from HP to main- 
tain the quality that you have paid 
for in your instrument. There may 
be situations however .where HP re- 
placement parts are not in etock and 
substituting parts will allow you to 
return the product to service im- 
mediately. In these cases it may be 
worthwhile to see if a substitute part 
will work in the circuit. Perhaps an 
HP part could be ordered and in- 
stalled at some later date. 

To help you in these situations, 
here’s a cross-reference of HP inte- 
grated circuik part numbers to man- 
ufacturers “generic type” part num- 
bers (whom in most cases is the 
originah of the part), Even though 
the crorss-reference only lists 011s) 
mmufiuturer, th- may actusrlly be 
several approved mu~cces for an HP 
part. While every attempt was made 
to ensure the accuracy of the list, it 
is advisable to compare the descrip- 
tion of the device being replaced 
with the description of the substi- 
tuted part. For example, if the serv- 
ice manual describes the device 

flop”, check this against the descrip- 
tion of the replacement part. 

being replaced 88 8 “ d d  J-K flip- 

oo(x39 
00350 
00575 
01 5m 
01- 
017s 
01870 
01e1 
01973 
01 s9l 
02a23 
(12037 
021 80 
02237 
02290 
02569 
02598 
02634 
02713 
02763 
02838 
0- 
02883 
02910 
03183 
03285 

HP Pm 

0950-9566 
09b0-056I 
0950-0.169 
O%O-0570 
0960-0512 
0960-OS81 
096B-Wl l  
0960-0632 
1813-0013 
1813-0016 

1813-00S6 
181s-0039 

inis-sow 

181s- 
1’11s- 
101J- 
1813- 
1813- 
1813- 
1813- 
1015- 
1813- 
1815. 
1813- 
181 3- 
181 i- 
1813- 
1I13- 

0 
0 
E 
0 
I 
0 
E 
I 
I 
I 

0 
0 
0 

I O  
IO 
0 

IO 
I O  
IO 
19 
IO 
18 
10 
I I  
la  

V 

52 
53 
54  
151 
850 
I61 
163 
wv 

12882 zn 
13406 Lb 
13I95 K1 
13195 I1 
13795 KI 
1379s K1 
11285 13 
12163 21 
I3793 KI 
11795 K1 
13406 AH 
13406 Lh 
ISIM LY 
13I9S K1 
IS795 KI 
L H PARI 

I 
:t 

Amperex EM. Corp. Semicon. EL MC Div. 
National semiconductor Corp. 
Tdedyne, PMlbrWc Nexus 
opafrau lnc 
knsltcan Mkro system Inc. 
May Inc. 
wsystenv3corp.  
E m  Arrays, Inc. 
Inteoh Inc. 
Adwnced Mia0 Devices Inc. 
Motorda Inc. 
Harris S e m i i .  Div. Harris-Intertype 
lntd corp. 
Most& corp. 

Nitron Dhr. McDormell Douglas corp. 
spm@w Electric Co. 
BunBromco. 
SGSAtes 
Lamwa Ekdroniar Corp. 
f3iwnms Corp. Components Group 
Data M y  Devices 
zlloa fnc. 
Texas Instruments France 
Hybk Microsystems Inc. 

Monolithic Memories Inc. 

181 %-OIL1 
1811-0082 
1813-0083 
1813-0014 
1013-0083 
1813-009s 
1813-0093 
1813-0091 
l e l6a lOl  
1013-010¶ 
1 8 1 E O l W  
i813-0iia 
1113-0114 
18160111 
1013-B116 

03195 niiis&-ionnz 
02598 PIC646 
02S98 PIC601 
02598 C l C 6 1 1  
83795 UiIOOA-27UWZ 
OS*S6 OAC80-CCO-V 

I 02257 UA111412X 
I o m s 1  ~ D C ~ O I E - L ~  
I 02237 UAIOWOSSC , 8S4W O A c 1 o - C n I - ~  
1 on9s  P I C U S  
I 02S98 CtCIP6 
1 12m8 PSeLI I  
I 0-9. P 8 w 0  
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1013-0117 03195 K1100A-1.792Mli2 
1013-0119 03795 KllOOA-4OMnZ 
1813-0120 06852 DDU-4-5100 
1013-0121 OS795 K1114A-10~1376MM2 
1013-0123 02231 UAT8HSKC 
1813-0124 02231 UA78IilSKC 
1013-0127 02231 UA79MSKC 
1813-0128 03795 K l l O O A  
1013-0129 03795 SP62358 
1013-0131 03195 K113SA 
1813-0133 02030 1162 
1813-0134 03195 K l l O O A - l . O M H Z  
1813-0135 83195 K11OOA-18.SMHZ 

1813-0139 03795 K1100A-10.ONHZ 
1013-0140 05436 SDIWSTKG 
1013-0142 03285 ADSZZBD 
1813-0144 03795 Klll51-2.5MnZ 
1813-0146 03795 Kll4tA-22.016’4HL 
1813-0147 04114 DAC-HAl2DC 
1813-0148 01417 HS-400-600KHL 
1813-0149 03795 K1148A-19.6608MnZ 
1813-01SO 03714 ICM12091P1 
1813-0153 03795 K1135R 
18lS-Olb4 03795 K11001-29.7984MHL 
1815-0156 03795 KllOOA-ZO.OMHZ 

1013-0161 05444 CO-233ME-W~DHHZ 
1813-0162 03444 CO-233ME-8O.O*HZ 
1013-0163 03444 CO-233ME-8.OHHZ 
lR13-0164 03795 11100A-2.0MMZ 
1815-0166 03195 K11454-22.016MHL 

I O I S - O ~ M  O P O ~ T  mnu592 

1811-0160 03406 O W O O ~ ~ C D  

18 is -o i6 r  o i + i 7  HS-ZOO-~.~*JZM~L 
1013-0168 08661 7S l6  
1813-0iro 01869 ~ ~ - 2 1 2 1 7  
1813-0189 07915 HI-5002 

1815-0199 07915 nv-5003 

18 13-0 193 0 7 391 TTLOM-200 
1815-0197 07397 ITLDM-100 

181 1-0211 02037 MYA110 
1913-0212 02037 MY1120 
1813-0213 02037 MY1130  
1813-0214 02037 M Y 1 2 1 0  
1813-0215 02037 MYAZZO 
1813-0216 02037 M Y A 2 3 0  
1813-0217 02037 MY1310  
1813-0218 02031 MY1320 
1813-0219 02037 11111330 

1816-0015 05799 HPROMl-lO24-5R 
1816-0016 02910 NOZS123F 

1816-0053 03714 IllS6OOCPE PROGRAl 
1816-0129 04092 6300-1J 
1816-0217 03714 IM56lOCPE 
1816-0348 04092 6330-1J 
1816-0355 04078 IR(2302P 
1816-0409 03799 HPROM-0256-50 
1816-0139 04092 6340- IJ 
1816-0598 01698 SN74S2OON 
1016-0605 02910 N8ZS115F 
1816-0640 01698 SN14S1895 
1816-0110 02910 N82S131F 
1816-0723 02237 9X41SPC 
1816-0724 016.18 5111451891 
1816-0728 02910 NlZS09I  
1816-0182 02910 N82S129F 
1816-0781 01698 SW14S289N 

1816-0068 03811 PS6OIL-6 MASKED 
1816-0913 03194 AM31LOlPC 
1816-0914 02231 93415DC 
1816-0915 02910 W2S23F 
1016-0916 02910 N82Sl23F 
1816-0911 02910 N821126F 
1816-0918 02910 NW.Sl3OF 
1816-0919 03811 016241 
1816-0920 02910 WIS14OF 
1816-0929 02910 N825141F 
1016-0930 02911 W82Sl36F 
1816-0931 02910 NOZS131F 
1016-0934 02231 9403PC 
1816-0987 03199 HMl-1644-5 
1816-0993 02237 934480C 
1816-0994 04092 6335J 
1816-1008 01698 18P18S42J 

1816-1032 02910 N823123N 
1816-1053 02037 IKMI0144L 
1816-1034 02910 NOZSI8SF 
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1820-0S11 
1020-0519 
182 0-os20 
1820-0553 
1820-0535 
I820-05Sb 
1120-0531 
1820-05s. 
1820-0539 
1820-0512 
182B-0513 
1821-0511 
1820-0515 
1020-OS16 
1820-0567 
102 0-0568 
1020-0569 
1020-0511 
1828-0515 
182 0-0517 
1820-0518 
1820-0119 
1828-0581 
1020-0582 
I820-0S83 
1820-1581 
I 82 8-0585 
1820-osab 
1820-0587 
1820-0588 
1820-0589 
1028-Ob98 
1820-0591 
1020-0592 
1820-0593 
1820-0591 
1820-0595 
lR20-0S96 
1820-0597 
1828-0590 
1020-0599 
1820-0600 
1820-0601 
1820-0602 
1820-0603 
18.20-0601 
1820- 0605 
1020-0606 
1020-Ob07 
1820-0608 
1820-0609 
1820-0610 
182')-0611 
1820-0612 
1820-0613 
1820-0a11 
1820-0615 
1820-0616 
1820-0617 
1820-0618 
1820-0619 
1820-0620 
1020-0621 
I82 0-0622 
1820-0623 
1820-0625 
1870-0626 
1820-0627 
102 0- 0628 
1820-0629 
1820-0650 

1820-06S1 
1820-0639 

1820-0655 
1820-0656 
1820-0657 
1820-0658 
1820-0659 
1820-0661 
1820-0665 
1820-0666 
1820-0667 
18 2 0- 0668 
1820-0669 
1820-0681 
1820-0662 

1020-0631 

i8zn-es1o 

inzo-osns 
l e 2  0-0681 
1820-06R5 
1820-0606 
1820-0681 
1820-0680 
1820-0689 
1820-0690 
1820-0691 

1820-0693 
1020-0691 
1820-0695 
1820-0696 
1828-0691 
1820-0700 
1820-0101 
1820-0102 
1820-0703 
I82 0-0 7 0 1  
1820-0705 
1820-0706 

11120-0692 

02231 
02237 
02237 
02237 
-037 
0 I 6 9 8  
02918 
01698 
01698 
01698 
02910 
02918 
01698 
01698 
01698 
02037 
01698 
02910 
01698 
02910 
0 1690 
82031 
0 1698 
02031 
02037 
01698 
01698 
01698 
01698 
01698 
01698 
01690 
01698 
01618 
01698 
03101 
03106 
O S I O b  
03106 
03a06 
01698 
03406 
03106 
03106 
03106 
03106 
02037 
01698 
01698 
02037 
02037 
02037 
0'2031 
01698 
02231 
01698 
0 2 2 3 1  
02037 
02237 
02037 
01698 
01698 
0 1698 
01698 
01698 
03106 
02037 
02037 
02237 
01698 
0 1698 
02037 
0169R 
02Y10 
02057 
01698 
01690 
01698 
02237 
02231 
02237 
01698 
02031 
02037 
02031 
0 1690 
02237 
01698 
01698 
0169r 

01698 
01698 
01698 
01698 
01698 
01698 
01698 
01698 
0169R 
01698 
01698 
01698 
01698 
02037 
02231 
02237 
02910 
01698 
02037 
02257 

016911 

q865Dc 
9853DC 
98220C 
9806DC 
NcO38P 
SNTSMZJIBP 
N8281N 
S N l Z l  38 
SN1123N 
SNTWIN 
IM234N 
IM25SN 
SN71H103N 
SM?+lTlN 
SM11192N 
NC1021P 
SN15325N 
N8213W 
SN711 I JN 
N8255* 
SM7116N 
K l O Z * P  
SN11123M 
NC1032P 
I K I O I l P  
SNT 1L OON 
SN11LO2N 
SNT1LO3N 
SNIILOIN 
S N T ~ I O N  
SN11L2ON 
SNTILSON 
SN11LSlN 
SNT1LSIN 
SN11LS5N 
OR71LTlN 
DR11L72M 
DM71L73N 
DW11L71N 
DR71L78N 
SN71L86N 
DW11L9SN 
DR71L90N 
DR11L93N 
DR71LI61N 
DR11L85N 
IY302SP 
SN11WOlN 
Sll11181N 
NC10IZP 
NC1006P 
Nc3OClP 
MC8109P 
SN11102N 
9030DC 
SM11UO5N 
93LO8PC 
IK831ZP 
9322PC 
WC302LP 
SM7117N 
SNTlU22N 
SN71IJSN 
SN713RN 
SN11151AN 
OW82OON 
RC666P 
WCR314P 
93LOIPC 
SN7189N 
SN74S 1 12N 
K I O I I P  
SN11UlO8Y 
wOO75N 
)IC100 I P  
SN?+lSON 
SN7122N 
SN71L9RN 
9318PC 
93L 1 ZPC 
.3LOOPC 
SN113ZN 
IK181*P 
KIOOOP 
K l O I O P  
S N 1 1 O T N  
9SLIOPC 
SR71SOON 
SN? +SO 3N 
SN14SO1N 
SN71SQ5N 
SN71Sl ON 
SN11SIlN 
SM71SlSN 
SNTISZON 
W11S2ZN 
SNTISIbh . 
SN71S64N 
SN11S65N 
SN11S71N 
SN71S86N 
SM14SII3N 
SN11SII1W 
SNT1S11ON 
KS029P 
q x 1 w c  
9SLlIPC 
N1292N 
SN71122N 
K 8 3 1 0 P  
93ZIPC 

1820-0707 01698 SN71111N 
1820-0708 02237 9SL09PC 
1820-0109 02231 93L28PC 



0 

0 

ED CIR CROSS REFERENCE 

UP PIN 

1820-0110 
1820-0113 
1020-0115 
1820-0716 
1820-0111 
1020-0110 
1020-0719 
1120-0120 
1820-0121 
1820-8122 
1020-0123 
1828-0724 
1020-0725 
1820-0726 
1828-8727 
1020-0730 
1820-0133 
1820-0734 
1020-0131 
1820-01SJ 
1820-0139 

1820-0741 
1020-0742 
1820-0713 
1020-8144 
1820-0745 
1820-0151 
1020-0152 
1820-0162 
1820-0763 
1020-0765 

1820-0114 
1020-0771 
1021-0770 
l020-0780 
1818-0181 
1020-0102 
1020-0703 
1820-0186 
1021-0188 
1820-0789 
1828-0190 
1820-0791 
1820-0192 
1020-0793 
1020-0194 
1020-0195 
1820-0796 
1820-0191 
1828-0799 
1820-0801 
1820-0802 
1020-0803 
1820-0804 
1820-0805 
1820-0806 
1820-0807 
182 0-0000 
1820-0009 
1820-0810 
1828-0011 
1820-0812 
1820-0813 
1020-0015 
1820-0816 
1820-0817 
1820-0818 
1020-0819 
1820-0020 
1920-0821 
1820-0822 
1020-0021 
1.928-0825 
1020-0026 
1820-0021 
1020-0820 
1820-0029 
1020-0030 
1820-0831 
1820-0832 
1820-0833 
1820-0834 
1820-0035 
1820-0836 
1020-0037 
1820-0839 
1820-0042 
1820-0843 
1820-0014 
1820-0845 
1820-0846 
I020-0847 
1820-0856 
1820-0051 
1820-0058 
1820-0859 
1820-0868 
1820-0061 
1820-0462 
1020-0863 
1820-0864 
1820-0065 
1820-0066 
1820-0061 
1820-0868 
1820-0869 
1.920-0870 
1820-0875 
1820-0076 
1020-0894 

inzo-or+o 

m o - 0 7 1 0  

m. 
02237 
01698 

01698 
03406 
03406 
02031 

03406 
01698 
01698 
02037 
01698 
81698 
02237 
02231 
03406 
01698 
02237 
01698 
01698 
01698 
02231 
02037 
01698 
01698 
02237 
01698 
01698 
01698 
017% 
01698 
03406 
02910 
01690 
02237 
03406 
03714 
01698 
81698 
02031 
OlG98 
02910 
02OST 
02031 
02037 
02037 
02037 
02037 
02037 
02037 
01698 
02031 
02037 
02037 
020a1 
02037 
02031 
02031 
02031 
02037 
02031 
02037 
02037 
02037 
02037 
02037 
02037 
02031 
02037 
02037 
02031 
02037 
02037 
02057 
02031 
02037 
02037 
OZ03l 
02037 
02037 
03406 
02237 
02037 
02910 
02031 
02910 
01698 
02031 
82031 
01690 
02910 
03406 
01698 
01698 
01698 
01698 
01698 
02037 
02037 
02037 
02031 
0 1698 
02037 
02037 
01698 
02037 
02031 
01698 
02237 
01698 
01698 

01690 

016911 

Dua 

93LZZPC 
5111416311 
SN74MlO6N 
SN74161N 
NNS052 
OSOO2SCN 
M1242P 
SN7810SN 
DUUOAN 
SN75109N 
SN15107AN 
(v4007P 
SN741 IO J 
SN14199N 
9321PC 
96L02DC 
M11402AD 
SN7419ON 
9341PC 
SNI41SSN 
S W  W IO IN 
O*TW81N 
9 3 m c  
K830&P 
SN?4194N 
M(T491N 
901sDC 
SN74196N 
SNIH(T6N 
SNT41S7N 
S1Ma-A 
W7e197N 
NNSQ06M 
SP374N 
SN74LIZN 
93LI6PC 
W883IN 
IMS013COD 
SN7421N 
SN74200N 
IC125OP 
SN14l T I N  
l p 2 9 3 l  
KlcLIL 
ICls68P 
K L M I P  
IUlb7U 
ICI6FOL 
K l W 4 L  
ElWZl.  
K 1 6 1 2 L  
wITrn52nP 
IYS*lOlP 
I C l t l O Z P  
WlOl05P 
K l o l o s P  
NClOlaTP 
W10109P 
K l O 1 l O P  
K10111P 
YlOIlSP 
K10116P 
K1011 YP 
( v l O l l 8 P  
NC10119P 
K I O I 2 1 P  
K10130P 
K l O l J l P  
K l O l 3 3 L  
RclOI34L 
NC1013SL 
KlMcIJ6L 

K10162P 
R10164L 
K l O l T 9 L  
IC 101 c)lL 
MnOW 7c 
9334Pc 
M4638P 
NOZ67N 
w40 IOP 
N881SN 
SN14tI5N 
Nc408t3P 
KkQQZP 
SNWZN 
NS226N 
DU8094N 
SN74Ml83Y 
SI74005 
SUl420J 
SN7476J 
SN7474J 
nc85lL 
K846L 
llc84aL 
r(C85& 
SN7@03J 
K844L 
IC849L 
SN14H4OJ 
ICIOOIL 
l K O 3 S L  
SM72.04 
960oDE 
S N T U T 5 N  
SN14044 

1820-0097 
1820-0898 
18204899 
1020-on0 
1820-0902 
1020-0903 
1820-0904 
1020-0906 
1820-0907 
1820-0900 
1828-0909 
1020-0910 
1020-0911 
1820-0912 
1820-0913 
1820-0914 
1820-0916 
1820-0917 
1820-0919 
1820-0920 
1820-0921 
1820-0923 
1820-0924 
1020-0925 
1820-0926 
1820-0921 
1820-0928 
1020-0929 
1820-0930 
1020-0931 
1820-0932 
1820-0933 
1820-0934 
1820-093s 
1820-0936 
1820-0937 
1.920-09s 
1120-0939 

1820-0941 
1820-0942 
1820-0943 
1820-094@ 
1820-0945 
1020-0946 
1020-0947 
1820-0948 
1820-0949 
1020-0950 

1820-0952 
1820-0953 
1020-0954 
1820-WS5 
1820-0956 
1820-0957 
1020-0950 
1820-0)5) 
1820-0960 
1820-0961 
1820-0962 
1820-0963 
1820-0964 
l(120-0965 
1120-0966 
1820-0961 
1.920-0968 
1820-0969 
1820-0970 
1820-0971 
1820-0972 
1820-0973 
1020-0914 
182+0975 
1820-0976 
1820-0971 
1820-0970 
1820-09T9 
1820-0980 
1820-0981 
1820-0984 
1020-0985 
1820-0186 
1820-0981 
1020-0988 
1820-0989 
1020-0990 
1820-0992 
1120-0993 
IOP0-099S 
1820-0w8 
1820-0999 
1820- IO 02 
1020-1004 
1020-1015 
1 028-1006 
1820- I001 
1820-1004 
1820-1009 
1820-1015 
1020-1016 
1820-1011 
1820-1020 
1820-1021 
1829-1022 
1020-1023 
1120-1024 
1020-1025 
1.920-1026 
1820-A027 
1820-1030 
1020-1031 
1820-1032 
1820-1 036 

in20-09+0 

1920-0951 

02031 
02237 
01698 
02910 
01698 
01698 
02237 
0 3406 
01698 
02037 
01698 
01690 
01698 
01698 
01698 
02037 
02031 

02037 
02037 
81698 
02031 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
01921 
02237 
02231 
02237 
02237 
02237 
02237 
01921 
01921 
01921 
91921 
01921 
01921 
02237 
02237 
02237 
02237 
02237 
01921 
01921 
027.31 
02237 
02237 
02231 
02237 
01921 
01921 
01921 
01921 

01921 
02037 
02031 
OM06 
02237 
02237 
02910 
01698 
01690 
0407s 
01698 
01698 
01698 
01690 
0 16% 
02237 
03794 
02290 
02910 
02237 
01698 
0 1698 
82237 
02031 
03406 
01690 
01698 
01698 
02037 
02037 
01698 
02290 
02031 
01698 
02037 

02037 

o isz i  

wv\I 

UClO41P 
9 3 w c  
S4l14160N 
STSTON 
SNT54SOEN 
SN7Kl64N 

OflO21 4N 
SN7 4% SN 
K 7 4 7 9 P  
SN14167N 
U T U 6 8 3 L *  
W T U  t 9 2 l  
HI74l.19IN 
SN7Ul22N 
IC6307P 
M la62P 
WlS65P 
K I6SOL 
Ncl692L 
SW488N 
(r5W2P 
CMO3OAE 
CO40SZAE 
EBILIOAF 
CWOZOAF 
C M M I A E  
CD4022.9E 
e04026 AE 
CD40C9.9E 
CMO3SAE 
CMO17AE 
CM418AF 
CDIOZORE 
CDIQZ48E 
CDIMOEE 
C040278E 
CO4013OE 
CD4044lt 
CD4043AE 
CMOOOAE 
CD4023UOE 
CO4025UBE 
COIUIAE 
tMOO1UI )E  

~ H Z ~ P C  

35aOc 
95Mc 
9s4oc 
9WM 
9%oc 
%7oc 
CD4WOAF 
CMO36AD 
CD4039AO 
CMQZlAF 
CMOOLAF 
CMO3l  AE 
9640C 
965X 
9660C 
WTDC 
%OOC 
CO4035AE 
C M O l 4 A E  
9 I lDC 
*2oc 
%3OC 
9 5 u u  
HIM 
C1HOlSEE 
CMOS4 AF 
C O I W I  AE 
CO4001AF 
COIOLOAF 
QDlOlfiAE 
NcTO7OP 
*CtOOOP 
BNWL'I6N 
93LI0Pc 
9WlI)OC 
#27€N 
SNTW 89A J 
SN549W 
NSWSSP 
SUT441AY 
SW4S 1 53N 
SNI4OlOlN 
SNT4IOW 
SNT404Y 
W Q C  
A I I l I O l  A 
0C8123IP 
U 0 7 N  
9sM9ODC 
SN14fl58Y 
SN7WS3BP 
9 X t l t C  
NC0425ClL 
0s0000m 
SNWO4N 
SU5493N 
S*SllhON 
NClPiOL 
NC1213L 
SN74195N 
ncorZ4UP 
K3007P 
SNTt198N 
lK1019P 

RN.HPARCHIVE.COM 

1820-1037 
1820- 1038 
1020-1042 
1820-1043 
1820-1044 
1020-1045 
1820-1046 
1020-1047 
1820-1048 
1828-1049 
1820-1050 
1020-1812 
1020-1053 
I8Z0-18H 
1020-1057 
1020-IN2 
10lO-1063 
1020-1864 
1020-1065 
1820-1066 
1020-1061 
1820-106a 
1820-1-9 
1820- I 0 7 0  
1820-1011 
1020-1072 
1820-1013 
1820-1014 
IO 20- 10 15 
1820-1016 
1020-1077 
1820-1018 
1820-1OT9 
1020-1000 
1820-1081 
1020-1082 
1020-1083 
1120-1084 
1820-1085 
1820-1086 
1820-I007 
1020-1089 
1820-1091 
1820-1092 
1820-1093 
1820-1094 
1820-1095 
1820-10% 
1820-1097 
1820-109a 
1020-1 099 
1020-3110 
1820-1101 
1828-1106 
1820-1107 
1820-1188 
1820-1109 
1820-1110 
1820-1111 
1820-1112 
18211-1113 
182O-lll4 
1820-1115 
1820-1 116 
1020-1111 
102 0-1 119 

1820-1121 
1820-tl22 

1820-1124 
1820-1129 
1820-1130 
1820-1131 
1820-1132 
1020-1131 
1820-1140 
1820-1141 
1020-1142 
1820-1143 
1820-1144 
1020-1145 
1828-1146 
1020-ll48 
I82 0-1 I 49 
IUO-I158 
1820-1155 
1820-1156 
&0?04t57 
1820-1158 
1820-1162 
1020-1163 
1820-1165 
1820-1166 
1820-1167 

1820-1171 
1820-1112 
1820-11I3 
1020-1174 
1820-1115 
1WO-1176 
1020-1118 
1020-11.1 
1820-1183 
1120-1184 
1820-1185 
1820-1186 
1020-1187 
1020-1188 
1020-1189 
182a-1190 
1820-11S1 
1020-1192 

I 020- 1120 

11120-1123 

iezo-ino 

01698 
Of698 
01698 
0340b 
02237 
o 2 9 l o  
01698 
03406 
orno 
01690 
01690 
02037 
0 1698 
01690 
03406 
03194 
82237 
01698 
OW06 
02237 
01698 
OS690 
0 1698 
01698 
01698 
01690 
02910 
01698 
01690 
01698 
01698 
02237 
02037 
01698 
02037 
01698 
01698 
02910 
02231 
02634 
03811 
01698 
01 698 
01698 
01698 
0 1698 
01698 
01698 
01698 
02910 
B 1698 
01698 
01698 
02910 
01690 
02037 
02037 
01698 
02237 
01690 
a3406 
02037 
03406 
0 1698 
02231 
02037 
02634 
01698 
02037 
01011 
01690 
02163 
01698 

02037 
01698 
02910 
01600 
I1690  
03406 
01690 
01921 
01921 
03406 
03406 
02037 
02910 
O Z W ?  
0- 
0 16- 
03406 
016- 

os106 

OWN 
O S ~ M  
03406 
02037 
0 16n 
02237 
02037 

021131 
02037 
01698 
02031 
02037 
01698 
01698 
016W 
02910 
01921 
02037 
03406 
01698 
01b98 

e1698 

0 

ClEO 

. . - *  

- 7  

a 

I .  



II INTEGRATED CIRCUIT CROSS REFERENCE 

HP PIN 

1020-1193 
1020-1194 
1020-1195 
1020-1196 
1020-1197 
1820-1190 
lam-1199 
1820-1200 
1020-1201 
1020-1202 
1820-1203 
1820-1204 
1020-1205 
1820-1206 
1020-1207 
1820-1200 
1020-1209 
1820-1210 
1820-1211 
1820-1212 
1020-1213 
1820-1214 
1820-1215 
1820-1216 
1820-1217 
1820-1218 
1820-1219 
1820-1220 
1820-1221 
1820-1222 
1828-1224 
1820-1225 
1020-1227 
1820-1220 
in2o- i229 
inzo-1230 
1820-1231 
1620-1252 
1820-1233 
1820-1234 
1020-1235 
1020-1236 
1820-1237 
1820-1230 
1820-1240 
1020-1241 
1A20-1242 
1820-1243 
1028-1244 
1820-1215 
1020-1246 
1820-1247 
1820-1249 
1820-1250 
1820-1251 
1820-1252 
1820-1253 
1820-1254 
1820-12S5 
1020-1256 
1820-1257 
18z0-12So 
1020-1259 
1020-1260 
IO 2 0 - 126 1 
1020-1262 
1820-1263 
1020-1264 
1020-1265 
1820-1266 
1821)-1267 
1820-1268 
1820-1269 
1020-1270 
1020-1271 
1820-1272 
1820-1273 
1820-1274 
1820-1275 
1820-1276 
1020-1277 
1820-1270 
182 0- 1219 
1820-1200 
1820-1281 
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i n 2 0 - 1 8 ~ 2  

1820-1850 
1820-18s1 

1820-1854 
182 0- 1855 
1820-1857 
1820-1858 
1820-1859 
1820-1862 
1820-1863 
1820-1864 
1820-1865 
1820-1866 

1820-1868 
1820-1869 
1820-1870 
1820-1871 
1820-1872 
1820-1873 
1820-1874 
1820-1875 
1820-1876 
1820-1877 
1820-1878 
3820-1879 

1820-1881 
1820-1882 
1820-1804 
1820-1885 
1820-1887 
1820-1888 
1820-1889 
1820-1890 
1820-1891 
1820-1892 
1820-1897 
1820-1898 
1820-1899 
1820-1900 
1820-1903 
1820-1905 
1820-1906 
1820-1907 
1920-1908 

1820-1910 
1820-1911 
1820-1912 
1820-1914 
1820-1915 
1820-1917 
1820-1918 
1820-1919 
1820-1920 
1820-1921 
182 0- 1922 
1820-1924 
1820-192s 
1820-1927 
1820-1928 

ia20 - ia67  

inzo-iaao 

iazo-1909 

03406 
03617 
03406 
0 3406 
02037 
03406 
02910 
03406 
02031 
02237 
03799 
83794 
01698 
01698 
01698 
02037 
0 1698 
02237 
03285 
01698 
01698 
01698 
03406 
03406 
03406 
03406 
01698 
01698 
81698 
02037 
03406 
02883 
02037 
02237 
02037 
02910 
01698 
03406 
01698 
03406 
02910 
02037 
02037 
02037 

02237 
03285 

02883 
02037 
00039 
03406 
02023 
02037 
01698 

02237 
02037 
03406 
01698 
01698 
02910 
02910 
03811 
03794 
03794 
03794 
01698 
01698 
03406 
01690 
03406 
03406 
03406 
02910 
03794 
03794 
01698 
0 1698 
01698 
01921 
02837 
02910 

01698 
02037 
01698 
01698 
01698 
01698 
01921 
01921 
0 1921 
01921 
02237 
02237 
02237 
02037 
02037 
02037 
02037 
00575 
02037 
01698 
02037 
01698 
01698 
00039 
00039 
03794 
01698 
02910 
01921 
02237 
02237 

0169.8 

ozan3 

0 2 o a ~  

0 3 ~ 6  

wv\I 

MN74C74N 
52350-2 
1111557 1 N 
W115312N 
K 3 2 4 5 L  
DI8lLS97N 
N82MSN 
NMI(CJl(N 
n c l 4 4 l l P  
llC9ODC 
w12-200-5 
1126SO2PC 
1 ~ 8 0 8 O I N L  
SN7US911 
SW74LS261N 
K3459CP 
SN7427J 
FlOOl60C 
ADISSOJN 
SW7428W 
SN74285N 
SN74116N 
DW8lLS95N 
LF13331 
DS3611N 
Dtf0035C6 
SNSILS74AJ 
SN54LSOZJ 
SN75452EJG 
llp01842 
WW74C8SN 
DB2008A 
MC3460P 
40278DC 

W8137N 
SW74LSI13AN 
IR8OC97 J 
SUI51 12N 
111174C 15411 
N8128N 
K l 0 2  1 OL 
NCl010 3L 

SN75361AN 
llC70DC 
A0562JDIBIN 
DCZOlCJ 
D65068R 
K3442P 
Up082510 
DS8834N 
NN5873 
IC1456OBCP 
SN74LSl48N 
WC169TP 
347020C 
IC14534BCP 
DI8555N 
SW74LS377M 
SN74LS28ON 
82S41A 

P32lZ 
1W25LSO8PC 
11125LS07PC 
AO2SL S 09PC 
SN74S191M 
SN74S196N 
DS8839N 
SN74SZ8lN 
DMOlLS96N 
D1181LS98N 
Dl8556N 
8T38N 
A117 IS 16 I N  
A1174S16ON 
SN5425J 
SN54LSOOJ 
SMb4LS27J 
CD40978F 
m 101 1 3L 
M8197N 
DN74LSl73N 
SN7536 1 AP 
(IC1 20 13L 
SN74LS26M 
SM74LSZS8AN 
SNI u s  oar4 
SWILSS67N 
CDIO24BF 
CM021 IF  
CDIS16EF 
CD4SZOBF 
9368PC 
74LS260PC 
340098DC 
WC140778CL 

K1407S8CL 
K14O73ECL 
1016028-05 
IK140428CP 
SN74LSl74N 
K I Z O 4 L  
SN74L 524 ON 
SM74LS24lN 
UPD8Z5510 
UP0822 80 
0.224 

w c i ~ ~ i ~ n c ~  

I!c10212L 

8 1 9 8 ~  

(KIIOTOBCL 

s a i u s 1 6 6 ~  
N8193N 
CD4 04 OAF 
9S41PC 
MSOPC 

IW. H PARCHI 

s a i u s 1 6 6 ~  
N8193N 
CD4 04 OAF 
9S41PC 
MSOPC 

IW. H PARCHI lLlE.COM 

1820-1930 
1820-1931 
1820-1932 
1820-1933 
1820-1934 
1820-1931 
1820-1956 
1820-1937 
1820-1941 
1820-1942 
1820-1943 
1820-1944 
1820-1945 
1820-1946 
1820-1947 
1820-1948 
1820-1949 
1820-1950 
1820-1951 
11120-1956 
1820-1957 
1820-1958 
182 0 - 1959 
1820-1960 
1820-1961 
1820-1962 
1820-1963 
1820-1964 
1820-1965 
1820-1968 
1820-1970 
1820-1971 
1820-1973 
1820-1974 
1820-1915 
1820-1976 
1820-1977 
1820-1978 
182 0-1979 
1820-1980 
1820-1981 
1820-1902 
1820-1984 
1820-1985 
1820-1986 
1820-1981 
1820-1988 
1820-1989 
1820-1990 
1890-1991 
1820-1992 
1820-1993 
1020-1994 
102 0-1995 
1820-1997 
1020-2001 
1820-2002 
1820-2005 
1828-2006 
1020-2007 
1820-280I 
1820-2009 
1020-28l3 
1820-2014 
1820-201s 
1820-2016 
1820-2017 
1020-2018 
1820-2019 
1820-2020 
1820-2021 
1820-2023 
1820-2024 
1 8 2 c 2 o z s  
1820-2026 
1820-2027 
1820-2030 
1020-2031 
1020-2832 
1820-2033 
1820-2035 
1820-203s 
1820-2037 
1820-20s  
1828-2039 
1820-2040 
1828-2041 
1820-2042 
1820-2043 
1820-1044 
1820-2046 
1820-2647 
1820-2049 
1820-2050 
1820-2051 
1820-2053 
1820-2854 
1820-2055 
1020-2au 
18 20-2 060 
1820-2064 
1820-2065 
1820-2066 
1820-2067 
1820-2068 
1820-2069 
1820-2070 
1820-2071 
1828-2072 
1820-2073 
1820-2074 
1828-2075 
1820-2076 
1820-2077 
1820-2078 

02037 
02037 
02037 
03406 
02180 
03406 
02037 
03406 
03406 
01690 
01698 
82037 
02037 

02037 
01698 
01698 
02037 
01921 
01921 
01921 
01921 
01921 
02037 
02037 
01921 
01921 
81921 
02037 
03794 
02037 
02083 
01698 
01698 
01698 
01921 
02037 
03794 
02231 
02910 
03794 
01698 
0320s 
03406 
03406 
01698 
03406 
02237 
02037 
81698 
03794 
02037 
01698 
032- 
81698 
OS406 
02237 
00039 
OS794 
01698 
02037 
02237 
82037 
02037 
02037 
oz237 
01921 
01921 
D2037 
02634 
02037 
02037 

03714 
01698 
02237 
02037 
01921 
02237 
02037 
03811 
02037 
02037 
03406 
03794 
03406 
03W6 
01698 
01698 
01698 
01698 
01590 
02037 
02037 
02037 
02910 
02037 
02037 
01698 
00039 
01698 
03406 
02037 
02037 
01698 
03011 
03811 
01811 
03811 
03011 
03811 
01698 
03811 
03406 
01698 

o z o n  

oi69.q 

K140700CP 
BC140688CP 
lU145388CP 
)IW?+C74J 
DAC-08EO 
111174C9OSJ 
llClQO938CL 
W1174C83J 
L F l 3 Z O l l  
SN74S163J 
SN74Sl69J 
NClI13OL 
nclOl1SL 
RC10117L 
UI449OFP 
n607CP 
SN7bLL54N 
i c i o i i z p  
CO40088E 
CD40428E 
CO45llBE 
CD401bRE 
CD45080E 
WC140128CP 
Kl4023ECP 
CD40288E 
CO4013OAE 
CD40278E 

AII13S48PC 
11C14O71OCP 
0C20lCJ 
TL604IP 
SN74S181 J 
SY74LS165N 
CD4 050 BE 
I(c12061P 
1112% 0)PC 
9368PC 

AW2SSO9PC 
SN75363N 

mci*ozsacP 

wnzsaiw 

74LS39SPC 
n c l O l 0 O L  
SN74LS3901 
AMSLSl6OIPC 
Iy10158L 
SM14LS243M 
AD755OIO 
SNIW.S37411 
l lM307AIN 
937IIpc 
UW82S30 
AN9OODA-4DC 
SN74U5N 
Kl4015OCP 
~ O W J P C  
MC14OSIBCP 
(IC14069UOCP 
K140708CP 
9401PC 
C0408SBF 
COIO868F 
nCl45848CP 
UDM-5707A 

K10197P 
SM74LS244N 
ICLllOlCPL 
S N l K S  396N 
M53PC 
I(C6828P 
CD*821 BE 
4104PC 
Kl45610CP 
p3205 
llC687X 
(K140810CP 
WN7WOOJ 
AWB224-4PC 
WR5315N 
DS3612N 
SNSUS221J 
SJ54197J 
SlWWbTP 
Un4LS353N 
SP8622IDO 
SN74LS196N 
BC 14555 8CP 
llc14S288cL 
74LSl54N 
IKl404OBCL 
MCl40lSOCL 
SN74LS378N 
W0369C 
SWS4LSl74J 
NM74Cl5lN 
WClOl7OL 
nc10162L 
SN74LS 325N 
p1040 
D4289 
04201 
P4265 
P4269 
POOISA 
SN7RS245N 
03242 
DPn212N 
SNTILSISON 

(vi*szoacp 



e 

0 

6 

/NT.!ZGRATED wrlCUIT CROSS REFERENCE I1 * I  

* I  
e 

HPPm m. Duc. 
1820-20?9 02037 M 1 4 0 ~ 2 6 C P  
1020-2880 04031 ncl40358CP 
1820-2011 02031 Y b I A Z I P  
l820-2OIz 01698 SNSWZAJ 
1828-28U 
1120-2884 
1820-2985 
1820-2086 
1820-2087 
1820-2088 
1820-2089 
1020-2090 
1820-2091 
1820-2092 
1820-2093 
I8 20-2094 
1820-2095 
1828-2096 
1020-2091 
1820-2098 
1820-2099 

1820-2102 
1820-2101 
1820-2104 
1020-2106 
1820-2101 
1820-2108 

1820-2110 
1820-2111 
I820-ZII3 
1820-2114 
1820-2117 
1820-2118 
1820-2 120 
1828-2121 
1020-2124 
1820-2125 
1820-2126 
1820-2127 
I82 0-2 120 
1820-2129 
1820-2130 
1810-2132 
1820-2133 
1820-2134 
1020-2136 
1828-2131 
1020-2138 
1820-2140 
1820-2141 
1020-2143 
1820-2144 
1821-2145 
1820-2148 

1820-2151 
1820-2154 
1820-2115 
1820-2156 
1820-2151 
1820-2150 
1820-2 159 
1820-2160 
1820-2161 
1820-2163 
1828-2164 
1820-2165 
1820-2166 
1820-2168 
1820-2170 
1820-2112 
1820-2173 
1820-2174 
1820-2175 
1820-2116 
1820-2171 
1890-21 T9 
1820-2180 
1820-2101 
1820-2185 
I82D-PI8b 
1820-2101 
1820-2188 
1820-2190 
1820-2191 
1820-2193 
1820-2195 
1820-2190 
1820-2199 
1820-2200 
1020-2201 
1820-2202 
1820-2203 
1820-2201 
1820-2205 
1820-2206 
1820-2207 
1820-22a8 
1820-2209 
1820-2210 
1820-2211 
1120-2212 
1820-2215 
IL)2O-ZZI4 
1120-2215 
1820-2216 
1820-2217 
1820-2218 
1820-2219 
1820-2220 
3828-2221 
1828-2222 

inzo-zi no 

in2o-zi09 

inzo-ziso 

82237 
01921 
02237 
01921 
03114 
02237 
0 2 237 
02011 
02037 
01698 
02237 
02237 
02237 
01698 
02031 
03406 
02037 
02237 
0 1698 
03406 
01698 
02237 
02031 
0291 0 
03811 
01698 
01698 
02037 
02237 
02431 
02237 
03794 
01698 
01921 
02231 
03406 
01698 
0 1698 
02634 
02634 
03714 
02 0 31 
01698 
03406 
02037 
03406 
01590 
01698 
03811 
02031 
02037 
02031 
03011 
0 2 0 3 1  
02231 
02910 
03406 
02031 
02037 
01698 

03406 
02910 
01698 
02037 
02031 
03794 
02634 
02237 
02231 
03406 
02031 
03811 
00039 
01698 
02037 
01698 
04092 
01698 
03714 
04018 
03194 
03811 
02037 
02910 
02231 
02231 
01690 
01698 
01698 
03794 
03114 
03811 

01698 
01698 
01921 
03106 
03406 
03406 
03406 
03406 
03406 
0 3406 
03406 
03406 
02037 
02031 
01921 
01921 

e 3 794 

0169n 

* O Z ~ ~ P C  
CDIOI8eE 
40196PC 
CDIlO68E 
xnb4ozcDL 
96131C 
96121C 

MI40150cP 
rNs3129Nc 
F l  ooIoDc 
9616PC 
9621PC 
SNTkLS393N 
K I 45438CP 
0118099N 
K 6 8 8 2 P  
386lEPC 
SN74LS373N 
DSDOS6CJ-8 
SNTKSZ42N 
F llCO6DC 
SICI4LS8OW 
I 8 T 3 l l  
D8253 
SN75477P 
SW15468I 
IIc68488L 
fC*1002PC 
W364TC 
WtOZPC 
A125LS11OC 
S I R l t S l 4 8 W  

40163EPC 
M((5313Nl76*) 
SN7W 7 bN 
SN75116N 
WP-401 
ULN-2074E 
ICll721nA 
Yb7OP 
S I T 5 2 3  4 N  
DS897SY 
lCb8AOOP 
DS881lW 
SP86I OBOB 
W75498N 
PW.81 
M3486P 
MS481P 
M68A 4 88L 
08219-5 
*C6802L 
3816PC 
26511 
M(l7K922N 
YJISOP 
KS452P 
SN151 1 I P  
Al(14LS2#4N 
OS883511 
2652f 
SN7432ON 
K688lPl l lC344 
Y I 4 4 1 2 Y P  
AM2502PC 
ULN-20646 
3852PC 
3854PC 
M363lW 
I(C6852CP 

UPDO24 3c 
SN7405J 
K68A21L 
SN75417NE 
517 4S 37 3J 
SN75491N 
IC11?226A 
I(X388OW 
AI2SLS2518PC 
~ 2 7 5  
Y10116L 
l+I.S04N 
9637A7C 

SN74LSl41Y 
SN74L S322AY 
SN7WS323N 
AMPLLSJZPC 
IN6402-1IPL 
P8@85A-2 
SN74LS64ON 
SMTS4TlP 
R(75462P 
CD40978E 
RR7ICOON 
I1W14CO4N 
l ( l14ClOI  
NR74C32N 
I I I I 4C I62N 
11117 4C 3 13W 
l l l l lW374N 
I(MICZ9N 
llll88CSON 
RC68480P 
IlCl4016ECP 
C D I  061 Of 
CMO948f 

nci4oezncp 

c o 4 w t n E  

p a o 3 x  

9638rc 

l9P 

1828-2223. 0203f WCI40StKP 
1828-2224 02831 MCI4OH.cC 
1820-522S O l n l  CD4WlUf f  
1820-2226 01921 CM.*!JW 
1820-2227 01921 CMIOSff  
I8PC-2220 O203l K1404ZICP 

O l P p l  
81921 
81Y21 
02837 
01921 
03406 
01698 
03106 
0340b 
02031 
01921 
02237 
81698 
01698 
8 1406 
82919 
OIL98 
01698 
81698 
E M 9 8  
01690 
01698 
01698 
82037 
02037 
01698 
034W 
01698 
08194 
8*231 
8sp31 
82910 
02910 
01698 
03194 
03811 
02634 
02634 
03406 
03406 
02037 
03811 
020.51 
01698 
01698 
02037 
031% 
02910 
04018 
03811 
03406 
02037 
01590 
02037 
02037 
02037 
01018 
04078 
04078 
04078 
81698 
01698 
02037 
02037 
os011 
03406 
04018 
03794 
01698 
02237 
02237 
04078 
02031 
02037 
02031 
0.9323 
02910 
00575 
01921 
01921 
01590 
04078 
OS194 
03406 
O Z O S l  
02883 
01698 
02037 
02037 
01698 
01698 
01698 
01698 
03406 
03811 
0 2 0 3 1  
02231 
03194 
01698 
01698 
03406 
02231 
02031 
01698 
03794 
02037 
03794 
03794 
03811 
02037 

Nv. H Pi 

. - _ _ _  
1820-2229 
1821-2230 
1828-2231 
1820-223a 
1820-2235 
1820-22n 
182 8-2236 

1 828-2239 
1828-2210 
1820-2241 
1828-2242 
1820-2243 
1820-2244 
1820-2246 
1820-2241 
1820-2248 
1820-2249 
1820-22s8 
182O-22Sl 
1820-2mz 
I828-2H3 
1820-2254 
1820-2Z57 
1820-22M 
1020-2259 
I 8 2 o - m  
1820-22bl 
1820-2262 
1820-2264 
I820-22bS 
1828-2266 
1820-2261 
1020-2268 
1820-2270 
1820-2271 
1820-2213 
1820-1214 
1820-2275 
1820-2276 
1820-2211 
1820-2218 
1820-2279 
1820-2282 
1820-2283 
1820-2284 
1820-220s 
1820-2287 
18Z8-P288 
1820-2289 
1820-2290 
1820-2291 
1820-2292 
1820-2293 
1820-2296 
1820-2291 
lr)20-2298 
1020-2299 
1820-2300 
1820-2301 
1020-2304 
1820-2305 
1820-2306 
1820-2301 
1820-2308 
1820-2309 
1820-2310 
1820-2311 
1820-2313 
1820-2315 
1820-2321 
1820-2322 
1820-2323 
l820-ZSZ4 
1820-2326 
1820-2327 
1820-2320 
1820-2329 
1820-2330 
1820-2331 
1820-2538 
1820-2339 
1820-2340 
1820-2343 
1820-2344 
1820-2345 
1820-2346 
1820-2341 

1820-2349 
1820-2150 
1820-2351 
1820-2352 

1820-2357 
1820-2358 
1820-2359 
1820-2360 
1820-2361 

11120-2363 
1820-2365 
1820-2366 
1010-2369 
1820-2375 
1820-2376 
1820-2371 
1828-2118 
1820-2380 
1820-2381 

I O Z O - Z ~ ~ ~  

iwo-zsw 

inzo-zss~ 

I W O - Z J ~ Z  

w 

I0Io)CIAUC 
DCISICN 
MCbIAII? 
Cm8103eF 
9soo3Dc 
SY15469N 
SN?ILSf79N 
(IS(s309AA1N 
n%2Sl00t 
SItB4LSOIJ 
sm5ILz 1 8J 
WISILSS8J 
WIbWr) l9U 
NIWSSOJ 
SNSIS48J 
SW75492N 
K14S03IKP 

hcs947llf 
IMD29llUlC 

wiaazwcc 

1J 
509PC 

Sll74LS645N 
AM2SCS2W9DC 
P I039  
uM2981L 
WI-20608 
M(74C90N 
Il(nU86N 
IK14022OLL 
D8148 
KI4175BCP 
SN55461JG 
SNlS462JS 
lK68AS 0 P 

N74SZSSN 
RK3883P 
W251A 
DS3632N 
IC68860P 
SP8611806 
M688OOP 
MC8502P 
*C8500P 
MK388ON-4 
MK3883N-4 
I(K388lN-4 
MK30824-4 
SN1422 J 
SNTWSIZ3 J 
MCl4*90YP 
MC68A4OP 
P8039-6 
MN71C923N 
MK503991 
A(lPSLS252lPC 
SW74LS673N 
F38l lPC 
95102UC 
MK5009P 
UC IO1 66L 
IIE10114P 

1103-6001 
2661- I f 
fD17918-02 
CD40688F 
CDIOTOEF 
SP86 I 1 806 
WK3881N 
All9SllDC 
MN14C83N 

nc687 I A-I .O w z  

mci+so4ncP 

MCI+SS~RCP 
ois91-1~ 
SN? 4LS221 J 
IIC10159L 
K10805L  

SN14LS362N 
SW143I)J 
SN75119P 
OM81 3 I N  
0 8 Z I l  
K68800L  
FIOOl4PC 
AI(O27'IPC 
SN75327N 
SY15159W 
DS8867N 
9644rC 
SN14LSS69N 
SN74LS629W 
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1820- 

1026-0*11 
11zo-inas 



1 .INTEGRATED CIRCUIT CROSS REFERENCE 

llE4002P 
MC4006P 
MC4OOlP 
MC4 0 0 I P  
MC4 01  OP 
MC40lzP 
nc4OlSP 
IK4016P 
MC4018P 
MC4022P 
MC4024P 
llE4038P 
lC4044P 
MC6SOP 
MC662P 
MC663P 
MC666P 
MC661P 
MC668P 
MC6lOP 
MC6TZP 
MC68000L 
K68OOL 
K600OP 
I(c6002L 
RC6802P 
(K6803L-1 
MC6883P 
MC600W 
MC6809P 
MC6IZlL 
MC6828P 
MC6840P 
MC6844P 
MC6845P 
RC68488L 
RC60408P 
MC685OL 
MC6050P 
lC6152CP 
WC601OA 
PtC6011A-1.0 
MC68TSL 
MC68OllNIK 3 

MC68.21P 
MC6OI4OP 
RC60a48M. 

K 7 O O X K  

MC7M6CP 
MCIOOIJCP 
MC781KT 
MC701SCP 
U 7 U U K  
M 7 o m c P  
IICIIILLISUP 
K 7 I 1 2 1 c P  

IK70415ACP 
l l C 7 O l l ~  

KIO~SCP 

~ 7 1 1 5 ~ ~ 1  

M C ~ ~ I I ~ X Q  

MC79tOX 
a e Z ~ S A € S  
NC79L05LEP 
MC79LHZ 
K19L12ACS 
IIc19Ll2IcP 
MCl9L15AcP 
IIc81SP 
#016P 
MCOlTP 
MC824P 
MC0266P 
MCOSOlP 
MC0301P 
MC0308P 
MC8309P 
MC8SlOP 
MC0312P 
.)C8 314P 
IK855L 
IK835P 
MC838P 
MC839P 
MC84OP 
MC044L 
nco46L 
M 8 4 U  

MHZ 

449P 

uh. 
020.31 
02031 
0.2031 
02011 
OZOST 
02031 
02031 
02037 
02031 
02031 
02031 
02OST 
02031 
0 2 0 3 1  
02031 
02031 
02037 
02051 
020S7 
02037 
02031 
02037 
02031 
02037 
02037 
02031 
02037 
ozo31 
0 2 0 3 1  
02037 
02031 
02031 
0 2 0 3 1  
OZOST 
02037 
02037 
02831 
02031 
02031 
OZOSl  
OST95  
03195 
02031 
02037 
02037 
02031 
02037 
02031 
02031 
021S7 
82037 
02137 
02037 
02037 
02037 
02037 
02037 
02037 
02031 
02037 
02131 
02017 
02037 
02031 
02037 
02037 
02031 
02037 
02037 
02037 
02037 
02037 
02037 
02837 
02037 
02031 
02031 
02037 
02 037 
02031 
02037 
02037 
02037 
02031 
02037 
02031 

~ W S S T  
02037 
02011 
02037 
02031 
02037 
020x7 
020.31 
02031 
02031 
02031 
02031 
02031 
02831 
02031 
OZOST 
02031 
02037 
02031 
02031 
02031 
02037 
02031 
02031 
02031 
02037 

HP WN 
1820-084s 
1820-0100 
1820-0114 
1820-0042 
1820-00Sb 
1820-0607 
1021-0411 
1820-1183 
1820-1332 
1820-1109 
1820-0561 
1820-0014 
1020-0630 
1820-1520 
1 IMO-OZM 
1021-1519 
1820-0625 
1020-1606 
1820-1605 
1820-2133 
1829-0287 
1021-0505 
10~1-  i *ne 
1820-2411 
1820-2151 
1020-2099 
1020-2651 
1820-ZS62 
1820-2612 
1820-2490 
1020-1481 
1020-2030 
1020-2469 
1820-246s 
1820-2546 
1820-2113 
1820-2219 
1820-1690 
1820-2410 
1820-2115 
1820-1631 
1020-2205 
1890-2036 
1820-21w 
1820-2489 
1820-2131 
1820-2PtO 

1020-2624 
1020-EL52 
18ao-2211 
1UB-0719 
1 WO-0 7 M  
1820-0SH 
1 8 l t O l O 0  
1820-0901 
l O z c O 2 4 6  
1026-0 144 
1826-0 145 
182+0146 
lOZC.0141 
1026-01.6 
1820-0126 
1826-0149 

1026-0274 
lI1PL-0&7 
l O Z c r O I l 2  
1 0 2 6 4 4 6 4  
1- 
IMb-OltS 

1026-0214 
1826-02.c 
1-S 
1826-0285 
IU6-0284 
1.N-0495 
1026-0282 
1824-0281 
1 820-0 125 
1.20-0106 
1.20-0411 
18i1-0324 
1821-1506 
1oao-0111 
1020-0914 
lha0-01*2 
10M- 061 0 
1820-0705 
1 0 ~ - 0 6 1 S  
lOEQ0626 
l W - 0 0 6 9  
m2S-oal9 
1820-05ss 
1020-0260 
1020-0251 
102C0065 
1020-0061 
1020-0862 

P 
P 

(KOSIL 
RCus3P 
PtCOSTP 
RCOSIL 
K 0 6 O l P  
MC0602L 
RC8602P 
MC889P 
MC8126AP 
KC1456  
MCC1670 
KC1741  
MIX1176 
MCR1813'IL 
NCM1014Y 
MCWl0144L 
MCMlOl4X 
MtlllOl46L 
KM10147L 
llEM10149L 
MCM10152L 
MCMl45101-lP 
DCMZt47C-TO 
MCM4256U 
MCM5004AL 
MCM6572L 

MCM68AIO8L PR OSR A R K D  
MCC40008 
MC6010 
MHOOOTC 

MHO6001 
MHM592 
MK231tP 
MK3880N 
MK308ON-4 
MK 3OOONy-L 
MKS801N 
M3801W-4 
MK 3802W-4 
II1(388sw-4 
RK3004N-~ 
MK308W 
MK388TW-4 
MK3WTOlOZU 
M4096-3 
lnc4 leP-6  
~ 4 3 1 0 1 - 1  
M41181-2 
MKClliIN-3 
MK4118P-2 
MK4 ll OP-3 
M4118P-4 
MK4352P-3 
MK4801AN-70 
MK4001AN-90 
MK4801P-90 
MK4902-3N 
MK4RO2N-1 
MK5009R 
MK500W 
MKS4WW 
MK6836P 
MLM201APl 
MLM2041 
*LR3084Pl 
NLM324P 
MLMClOlA 

mnozzzi 

M R 2 l  l * N J  
MMS1ww 
MM5013N 

IM5057N 
MllSOT 

02037 182Vl-0866 
02031 1820-Z291 
02031 1820-2296 
OZOST 1820-0087 
02OS1 1820-0860 
02031 1820-0122 
02031 1820-0251 
02031 1820-0063 
OZOST 1820-0207 
02031 1820-1524 
02031 1820-0515 
02031 182O-OSSS 
02031 1020-1081 
02031 1826-0048 
02031 1020-2129 
O Z O J T  1826-0042 
0 2 0 3 1  1026-052s 
02031 1816-1441 
02031 1016-1433 
OZOST 1016-1053 
02011 1016-1430 
02031 1816-1434 
02031 1046-1S90 
02031 1816-1456 
02031 1816-1335 
02037 1810-OL95 
02031 1818-0849 
02031 1820-1020 
&?OS1 1816-0860 
02031 1818-0336 
02031 1810-0100 
02031 1010-0f20 
02031 1010-0155 
02037 1018-0101 
02031 1818-0912 
02031 1026-0194 
02031 1826-0259 
03406 ll)Z0-0832 
OPOST 1850-0009 
02031 18S8-0000 
02031 1814-0138 
04010 1016-0355 
04010 1020-2100 
14018 1020-2238 
04078 1020-2649 
04110 1820-2339 
04018 1820-2134 
04018 1820-2301 
04010 1020-2299 
04110 1020-2510 
04078 1820-221I 

84011 1120-2650 
04078 18 lbOL14  
04010 1810-0321 
04070 1810-1214 
04078 1818-1ltT 
04018 1818-1178 
04018 1 8 l b l l 6 2  
So1018 1018-1114 
a4078 i 8 i 0 - 1 2 1 ~  
04018 1810-15S4 
04010 181R-1162 
04018 1818-1614 
04018 1010-1372 
04070 1018-1643 
04018 1018-1118 
04010 1020-1123 

04010 1020-2510 
04018 1020-0993 
02031 1026-0311 
02037 1026-0016 
02031 1826-0493 

02031 1 8 2 6 4 5 6 1  
03406 1030-0134 
03406 1020-0133 
03406 1810-0190 
03406 1810-0643 
OS446 1020-0774 
OS406 102I-Il65 
03406 l8tO-2416 
03406 1020-1236 
03406 1020-1257 
03406 1820-0717 
03406 1020-1162 
03406 1020-0410 
03406 18lO-fX16 
03406 1810-@061 
03406 1829-1149 
03406 1018-0106 

O ~ O T E  1020-2300 

o + o m  iozo-zazz 

OZOST i n z e a i 6 i  

03406 1820-1156 
03406 1020-1364 
03406 1820-~126  
OS406 18ZO-POIO 
03406 162 -2246 
03406 182blT55 
O3q06 1826-0156 
pa406 1820-2623 
02023 1820-1849 
OSW6 1020-28S0 
BS406 1820-2210 
OS406 1820-1621 
B3406 1810-2211 
b3406 1820-1603 

03406 1820-22'12 
os401 i a z a - 1 ~ 7 6  
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03406 1820-21165 
03406 1820-1827 
0.3406 1820-1365 
03406 1020-1390 
03406 1820-1391 
03406 1820-2214 
$3406 1820-1493 
03406 1020-1559 
03406 1020-1560 
03406 1020-1190 
OW06 1820-1562 
03406 1020-1575 
03406 1820-1561 
03406 1020-1626 
OS406 1021-1612 

3406 1820-1485 
3406 1020-2538 

03406 1820-2566 
OS406 1820-2S31 
03406 1020-1614 
03406 1820-2213 
03406 1820-2115 
OS406 1020-2216 
03406 1020-1735 
OS406 1020-Z105 
03406 1820-1933 
03406 1829-1151 
OS406 1820-2606 
03406 1820-1Y31 
03406 1820-2343 
53406 1820-1(106 
03406 1820-2276 
OS406 1820-1392 
83406 1820-1651 
03406 1820-1652 
03406 1820-1653 
83406 1820-1654 
03406 1820-1935 
03406 1820-1655 
03406 1820-1656 
03406 1820-2215 
OS406 1818-0754 
03406 1820-1118 
03406 1818-0753 
OS406 1820-2156 
03406 1020-2309 
03406 1020-2540 
03406 1820-26SO 
03406 1120-1402 
OS406 1820-1023 
03406 1820-2413 
03406 1020-2217 
03406 1020-2218 
02031 1820-12M 
02OST 1820-1366 
02017 1820-1110 
02011 1058-0011 
020.31 1050-0055 
OZOJJ 1058-0010 
02011 1858-0076 
=OS7 1058-0015 
02051 1058-0014 

02031 02031 1850-0011 1058-0062 
02031 1050-0Ou) 
02031 1850-0014 
02037 1020-1804 
09161 1826-0824 
09161 1826-0823 
02180 1826-0049 
02180 1826-0609 
021RO 1026-0610 
02031 1813-0211 
OPOST 1814-0212 
O @ O S l  1813-0213 
I32037 181s-0214 
02031 1 8 l ~ O Z l S  
82031 181S-0216 
02031 1814-0217 
02031 1013-0218 
MOST 1011-0219 
ET910 1828-2201 
02910 1820-0151 
02910 1820-1331 
02910 1820-0508 
02910 1820-0845 
02910 1020-0S45 
02910 1820-8542 
12910 1020~0S15 
02910 1820-0569 
02910 1620-0462 
02910 1020-0507 
02910 1020-0835 
02910 1820-0989 
02910 1020-1011 
02910 1820-0322 
02910 1820-0400 
02910 1820-0536 
52910 1820-0155 
02910 1820-0450 
02910 1820-0492 
02910 1820-010s 
02910 1820-0189 
02910 1816-0728 
02910 1820-2241 
02910 1816-0605 
02910 1016-0016 
02910 1816-0916 
02910 1816-1032 
02910 1816-0911 
02910 1816-0182 
02910 1816-1418 
02910 1816-0918 
02910 1116-0710 
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a INTEGRATED CIRCUIT CROSS REFERENCE 

NOTl4N 
N8728N 
NOI31N 
NOT37N 
NOi80N 
I O  
NO 
YO 
NO 
.8 
IICIIIWU 
*LIOlW =soia 
NtS211 
NLS22A 
YES261 
IES27K 
N€SZ?w 
NES29A 
*S2% 
MSSlH 
*tssor 
*tsson 
I#iS532@?C 

*E566H 
WC 56611 
WS671 
NtS70N 

&I 
J 

W- 0% J 
OT-8SCJ 
OP-07CJ 
OP-IICP 
OP-07EJ 
OP-87t'l 
OP-11 E7 
Orrllf? 

PZl42L 
P3205 
P32008 
P3212 

M l f .  HPPN 
02910 1016-1492 
02910 1016-09s( 
02910 1016-141S 
02910 10lC-0931 
02910 1816-0928 
02910 1816-*J.@ 
02910 101*1$42 
02910 1016-1163 

02910 1816-1299 
02910 1016-t458 
02910 1016-091s 
02910 1016-1k93 
OP910 18&8-19&0 
02910 1020-1219 
02910 1028-1073 

02910 la20-04$9 
02910 1828-04CO 
02910 1820-8d37 

02910 l O t b O W 9  
02918 1026-*219 

03011 lOlb0499 
03011 1020-2869 
03011 1020-2 
03011 1020-2 
03011 1010-0 
038l l  1020-p 

03011 10262SOI  
03011 1820-28?* 
03011 1020-2085 
03011 l O l b 0 7 3 5  
03011 1020-1SS7 
03011 1820-2300 
01011 1020-2143 
03811 1820-2119 
03811 1020-2410 
04092 182 
04092 102 
04092 102 
84092 102 

0 3 8 ~  iozo-zarft 

03545 1820-01U 
0'2910 1+2*40M 
02910 1828'0~19 
02910 1020-1090 
63334 1020-1602 
02910 182CO*lS 
OS436 1015-0140 
02910 1026-0224 
03793 IOZL-OZSO 
03793 1026-0728 
03793 1026-0061 
01690 1026-0420 
03793 1026-0067 
03793 t O Z O - t S 9 8  
03793 18SO-6022 
02237 1050- 
02237 1428- 
OlS9I  US- 
02180 18Z.- 
01698 1626  
Of690 la2 
01690 102 
01690 182 
01690 1820-009 
01690 1020-034 
01698 1020-OS0 
01690 1821-0 
01690 1020-I 
01690 1024-0 
01690 1020-0 
01690 1020-0 
01690 1020-0S49 
01690 1820-0088 
01690 1020-02s 
01698 102WOSS 
01690 1820-031 
01690 182$-055 
01690 1820-0P5 
Ol690 1020-OS6 
01690 1824-001 
01690 1820-101 
01698 1820-044 
01690 1020-110 
01698 1020-044 
01698 1810-10 
ai698 1020-11 
01691 m o - x o  
I3690  1620-13 
01698 1020-10 

01690 1020-10 
01690 1020-1Olt 
01690 1020-102d' 
01698 1020-131d 
01698 1020-1096 
01690 1020-2043 
01690 1020-108* 
01698 1020-1076 
01C90 1020-l87C* 
01698 1820-138i 
01690 1820-208d 
01690 1020-109$' 
01690 1820-0446 
01690 1020-099f 

01690 
01690 
01690 
01690 
016W 
01690 

01690 
01698 
016m 
8abm 
01690 
81490 
01690 
01690 
81690 
01690 
016*8 
01698 
0 1 6 M  
01690 
01698 
01690 
01690 
01690 
01690 
01690 
01c90 
01690 
01690 
0 1690 
01698 
0 1 O d  
01690 
01690 
01690 
01690 
81690 
01690 
81690 
0 1690 
01690 
01690 
01690 
01690 
0 1690 
01690 
01690 
01690 
01698 
01690 
0 1 690 
01698 
01- 
01698 
01698 
01690 
01690 
01690 
01690 
01690 
01690 
01698 
01690 
01690 
01690 
01690 
01690 
01690 
01698 
01c90 
O l b w  
01 698 
01698 
01698 
01690 
01690 
01690 
01698 
01690 
01690 
01690 
01690 
01690 
016y0 
01698 
01690 
0u90 
01698 
01698 
016% 
01690 
01698 
01698 
01690 
016,J. 
01690 
81190 
016- 

oimn 

1020-1750 

1020-0511 
1420-OS11 
1020-0425 
1520-1002 
1020-0101 
1120-1 116 
1020-0 060 
1020-1229 

1020-0*ts 
1020-0738 
1028-1046 

1020-0989 
1020-2sn 1020-85TT 

1028-0725 
l020-14H 
1OM-OS14 
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wh: H P W  

01690 Up(-0726 

01690 1820-1255 
01698 1020-0SS9 
01690 lI20-ZJSf 
01691 182Q-062l 
01698 1840-1163 
01690 18SI-lW1 

01698 1028-IWW 
01690 102#~W64 

01698 1&2E136S 
01698 1820-0361 
01698 1828-03SS 
01698 1020-0401 
01698 182049ZI 
01690 S828-#282 
01698 1~0-06ZU 
01690 1Ow--OOS8 
81698 18m-0361 
o m 0  mm-aoss 

01698 lOt0-0$*1 
111698 18~O-UTSS 

-01690 ItPt-WSl 
01.90 l.N-#YT€ 

o i w  mzndrnm 
016m iaze-oar. 
o m a  aam-omi 01b90 182W0380 

01690 1.20-0SI2 
010.1 1.20-03.3 
04698 I828-OMS 
81698 1820-8345 
01618 1828-0SW 
01690 18a:.j87 

01690 1010- 
#IC90 1820- 
01690 1820- 

01698 18)96 

0 lC98 
01698 
01699 
816H 
01690 
O l o I I  

~ 

01698 
01698 
05698 
01698 
0 1 b98 
01b98 
01690 
81b90 
81698 

WWW. H PARCHIVE.COM 



INTEGRATEP rIRCUlT CROSS REFERENCE 

y1*. w m  
01690 
01690 
01690 
01690 lSPI-.lOW 
Olb90 lOtt0-06W 
01- 1 0 ~ 1 3 1 9  
01690 fBZOM990 
01690 I828-1077 
01690 102S- 
01691 1820- 
016- 1028- 
01690 I W T I H I  
01690 S W O - l e 3  
01690 1020- 
01698 LOII- 

01690 10-1303 
01690 l O I c 1 0 6 9  
01690 10-1- 
01698 1016-0sJa 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 
0 
01698 1.10-1323 
01690 M20-14W 
04919 
01690 
01690 
01690 
01690 
016- 
01698 
8 l H B  We$-*@* 
01690 1S20-25W 
01698 1028-1150 
01690 1820-0691 
01698 1 8 2 0 4 6 9 2  
01698 1020-0693 
01690 1020-1321 
01690 1020-0694 
01€90 182#4$23 
01690 ~~~~1510 
01690 3820-0722 
01690 1620-00S3 
01690 10M-1110 
01690 1~2O-fO26 
O l l U  IWS-2666 
01690 182l-rIn 
0169a 102O-l?lS9 
01690 I U L C - m Z  
01690 1020-1000 
01698 1120-107¶ 
01690 1 8 2 8 3 6 2  
01698 18PI-2485 
01698 1620-2403 
01690 1021-2¶47 
01698 1820-1720 
11690 1820-0990 
01690 1020-2134 
01690 ION-0094  
01698 1020-1673 
01698 1820-05bO 
01690 1820-2361 
01698 1020-1133 
81690 tS20-%007 
01698 1828-1902 
01690 1820-2S70 
01698 M28-1611 
01690 1828-2181 
01690 1020-0982 
01690 1821-0535 
01698 1020-1800 
01618 1020-1669 
01690 1020-0799 
01690 1020-1016 
0169a 18t0-10SO 
01698 1020-2044 
01690 lOZI-22M 
01698 MPD-ZYZO 
01698 1820-2111 
01698 1820-2263 
01690 1020-220t 
01690 1820-2110 
01690 1020-12SO 
01690 1820-1231 
01690 1020-2254 
01698 1020-2l06 
01690 182EZ141  
01698 10264498  
01690 1-OW4 
02910 1828-0282 
02910 fO20-0900 
02910 1028-0774 

02910 1820-1187 
02910 1 
029iO 8 
0379S 1 
02910 1 
02910 1 
0 2 w o  1 
02910 1 
02910 18'20-0303 
01590 1029-2HO 
01590 LIZ$-2292 
01190 182&2138 
01S90 lob-2047  
01590 1820- 
02037 1OSO- 
09608 1820- 
OO€OO 1020- 
02180 l b 2 6 - 0 0 ~  
02100 1026-0U9 
02100 10 
ozma 10 
02180 18 
01195 IO 
01793 11 
0119s I. 
01795 10 
O l l 9 5  1818-0140 
01795 1020-2S77 
02037 102b4S07 
01991 1 0 2 . - O E W  
06330 lON-83M 
01690 101 
01696 101 
01690 101 

w3sa 101k11S0 
08659 1820-IWZ 
00659 1126-0161 
01690 1820-8219 
01690 18%-0110 
01690 182646rO 
01690 Ma-8103 
01698 l O Z b - O ? U  
01698 10~1-0S20 
01€98 102b-OSt4 
01690 181L-070S 
01690 182b-0547 
01690 lS26-OSSIL 
01690 182C0600  
01690 lU26-0Se  
01698 1026-0S45 
01690 1026-0842 
01690 1026-05tZ 
01690 lOZC-OSS8 
01690 102b-0410 
0169B l@Pb-OTS7 
0169B 
01696 
01698 
01690 
01690 1.LC-OISO 
OlC10 182&-065& 
$1690 1OZS-OOSl 
01690 1026-0476 
01bI6 1828-1973 
01690 1UI-lWO 
01690 lOZb-8W7 

01690 1026-OSSl 
Olb90 1020-1174 
01690 lOW1212 
01690 lOIO-S430 
01698 lOl8-08Sl 
01690 1010-0490 
01690 181ClHl 
01698 1018-07b2 
01690 1010-0713 
01690 l O t 6 - O W 1  
01190 1028~02 l l  
01690 1821-1lIL 
alb90 1 8 2 t 1 3 4 6  

B1690 1820-2692 
01690 1010-0317 

01690 M l F O l O S  
01690 1810-1390 
11690 1010-0101 
01690 1010-0146 
01690 1816-0147 
01690 1018-0247 
01698 1810-016S 
01690 1 8 l O - O l O Z  
01690 1018-0509 
01690 1010-0340 
01690 1020-1783 
01690 1020-2341 
01690 1020-2551 
01690 18204S40 
01991 1020-0113 
00575 1020-1219 
00575 tOOO-l6Ol 
OOS7¶ 1020-1911 
00175 18S3-2419 
00575 1020-2413 
01397 1013-0197 
07J97 1013-0l93 
07397 1018-0229 
82237 l O W - O I 5 0  

 OIL^ im-oaw 

OICII iazeiirn 

01698 ioio-osa~ 

U428LWC 
U 4 2 W  
U b W U  
UA 
UA 
UA 
u4 
u4  
U 4 7 2 k J  
@ A F j C l r  
U 
U 
U 
U 
w 7 4 =  
u 4 7 w m u  
U47S9TZC 
U475%tlC 
U476I IK 
u47cMc 
UA 
u4 
U1 
u4  
u4 
u4 
U1 
UAlOWlW 
UAT&WMC 

Uk?9WC 
UA7WUlC 
u47Two*c 
u479mw4tK 
UA79MOCuT 
UA19II2u(E 
UAIVIIlzEI(E 
U4T9WlSCSC 
UA7MI1SIYc 
U$7WlSCLA 
UITFII I IK 
U4FHwulC 
UW3S5TC 
U I F 7 7 W  
UWI-STOSI 
U W - M I U  
UOIt3707A 
UOItmml. 
U M h W  
W 4 0 7  
UHP-HI  
UU-lrwI 
ULI-2W44 
ULrCZSskr 
ta 
ut 
U L * - P M  
ULN-LOT48 
ULN-21114 
ULW-ZIIS4 
UL#-ZUrn 
ULN-Z01M 
UI-20154-2 
ULW2082A 

UPIlCC-lt SELECTED B 
UP4lu -Z~SLLEcTED~ 
U I 4 1 ~ - 3 ~ S L L E C l E D  b 
UPC3l lW 
UCC311C 
UPBL99OC 
uPO2114L-3 
UPD21lKC-l  
UPDS6K 
UPD4160-2 
UCD444/6514 
UPD444C-1 
UPD5lOlLC 
UPDO2200 
UPD824X 
UP08Z5lD 
uPDozsu) 
UPD8ZsSAD 
01-319 
YCCIZKP 
YD02504 
XC79LOSce 
XClTLl2CD 
x11-2zo7cP 
XR-2209m 
XR2240 
XI320 
1111346CJ 
xI)?Is344c* 
lo440 
LO441 

unisoo 

8 

i i i J 7  iS i f8 i iQ 
0223I 1013-0WS 
02237 1013-OIN 
0223% 101S-OlH 
02237 182L-hW 

02237 1811-0127 
02237 18264$01  
82237 1026-8193 
02237 MZL-0300 
I 1690  102bdM9 
01690 18 
02237 la  
016%0 IO 
02237 18 
02237 10 
02237 10%-0491 
02257 1821-0045 
02634 1820-2C82 
02634 1820-2683 
02634 1820-2020 
02634 1020-2273 
0 2 U 4  1020-ZWO 
02634 I620-2m 
026W 1020-11Ob 

02634 1026-0029 
02634 1OSO-0199 
026S4 lOS8.-0073 
02634 10-0072 
02634 k 8 S e O O W  
02634 MSO-0037 
04200 1828-0498 
00039 M l 0 - 1 4 6 7  
00039 1810-13% 
00039 1810-1397 
00039 102y.0477 
00019 
00039 
08039 
00039 
00039 
01)039 
00039 l O l b l 3 I  
00039 1018-1330 
00039 1018-0780 

02634 1026-.W. 
OS416 18ZOI-WCW 

02.02 OOSS8 lOl*0040 IWI-01.1 

OZM2 1813-00J1 

0 
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wpplement to 

Need Any Service 
Notes? 
They're free! 

Hem's the latest listing of M c e  
Notes. They recommend modifica- 
tions to Hewlett-Packard instru- 
ments to increase reliability, im- 
prove performance, or extend their 
usefulness. 

Use the order fann at the rear of 
Bench Briefs to select the notes that 
relate to youri-b. 

181TTTR-2. 181T W f W  

18 

6 1 U  d#QNAL 43mmATOR 
612A-1% M r J S  1914A and below. klodiAcatkn to 

improvtr esdemd modulation B~CW(LCY. 

61M: SHF SKiUAL GENERATOR 
613C-14. All serials. Part change to assure proper 

puke pertamance Ofthe sigplal geIwat0r when 
v701 rschanged. 

6208 W SIQNAL QEMRATOR 
620816. AB oscirds. Pwer 

p u b  - when 
v701 kchnged. 

a a m # g t o p m O w ~ r n R  
339A-7A. SWkk -442366 a d  9o(WLoMI to 

-0Verbp. 

OsUtuAm 
651B-9. All serials. Pmcedure tor sdplslhp attenuator 

shielding to improve attenuator accuracy 
SpeCifidOnS. 

fM2ATEST OlSclUATOR 
652A-5. All serials. Procedure For adjusting attenuator 

shielding to improve attenuator accuracy 
Specifications. 

l 3 l l A  DtSPUY 
1311A-20. Serials 1915A only. New RFI suppession 

capacitor A1 1C8 to improve reliabiltty of 250V tow 
voltage power supply. 

1615A LOQK: ANAL- 
1615A-4. S e r i i  2 0 5 1 8 5  and below. Corrective 

measure fa display jim. 

1 7 2 2 8 ~ U ~  
172253. serials x134Ao1155 end bekw. Compwvrnt 

changes to prevent mistriOgering at ECL logic 
speedg (100 AIHZ). 

I-- 
172W-7. EW'M$2047A&%O and b%kWl. - 

changes to p r m t  mistrlggering at ECL kgk 
w (100 MW. 



NEW SERVICE NOTES 

amw8m-m 
LEVEL METER 

3668bJWG-1. All Saniars. Interpretk\g Warmittent W- 

3 W W C - 2  3586A serials 1927A00231 and belwv; 
35888serEaQ. 1 ~ 8 4 a n d b e l O u ; 3 5 8 8 6 ; s e -  
rials 1929A00195 and bebw. Retrofit for Revision B 
Soflwam. 

358BAIWCXA. AU serials. Interpreting euto-cal and 
Sdf-tw tailwe h s .  

3586NBC-4. All serials. Interpreting intermittent "Err 
8" Clieptays. 

3 5 W  serirls1928AM3ru)8 and Mow; 3586C se- 
rials 1- and below. Modification to cure 
intermittent digital problems. 

358BA/&Ic-6L AN serials. HP-IB M I h t i o n  program 
rn (9825). 

31wB IFrles RECEIVER 
37028-44. Serials 199ou-02731 and below. Improved 

9nak KDB TRANgMlTTeR 

waofwlfweEBp95. 

3586A/WC-5.3586A serial$ 1927A00256 and below; 

coding by retrofitting larger fan. 

371OA-23. %ti& 1849U-02471 and bbw. hnptoved 
oaoling by retrosttng I 

37 als 
fw 

3- asaLLAT0R 
3738A-4. Serials 173OU-00356 and below. Preferred 

S7SB RF MODULE 
3738B-1. All sertals. Cancelling restored part for YIG 

37UA 88 SWEEPER ACCESSORY 
3744A-2. Wals 20093100226 and below. ModiRcation 

to correct blowing line fuse when instrument oper- 
ated on 100V or 2MV. 

replacement for YIQ OSC. 

oscilator. 

3 7 W B  $BLEcTIM LEVEL 
MEASUING SET 

37WB-130. All serials. Instruct- for installing 

3745UE22C. Swials 1812U end below. Preferred re- 
placement of A109 ROM4. 

3745hlE49A. 3745A serials -7 and Mow; 
37458 serials 2030UOO237 and below. Modification 
to eliminate variation in programmable attenuator 
steps. 

option 040. 

3747NB SELECTIVE LEVEL 
MEASURING SET 

3747AlB-20. All serials. Preferred replacement for 
NPN transistor. 

3747AB-24. 3747A serials 20301100173 and below; 
37478 serlals 2o36uoo126 and belaw. ModiRcation 
to diminate variexlon in programmable attenuator 
steps. 

3770NB TELEPHONE LINE ANALYZER 
3770A-42. All serials. Preferred replacement of &line 

to 1 &line decodec. 
3770B-23. Serials MU-00591  and below. Modifica- 

tion to ensure enough range in all 20KHz 
adjustment. 

37708-24. All serials. Preferred replacement of &line 
to 1 &line decoder. 

3 n l A  DATA UNE ANALYZER 
3771A/&155.3771A serials 2002U-00180 and below. 

ModiAcrction to pnwent possible loss of the 2040Hz 
transmission frequency when frequency shift is 
sdected in the 3 n i ~ .  

3 n i ~ f ~ i o . 3 n i ~  seriais 203811-00250 and beiow; 
and below. Modifica- 
code (Ll, L2, L3, L4) 
HP-IB Option 005 is 

3T79AIBPi#UhRYsIuL'IIpLGxANALYZER 

3779A-20. serials 2003U-OO205 end bebw. ptatection 

tion to prevent poasiMe comptbn of NVM at switch 

377951sA. Serlak 2005U-00265 and bebur. Modlfi- 
cation to improve reliability of power supply. 

3779B-21. Serials 201 5U-00270 and below. Protection 
against loop holding currents. 

3779522. Serials 2024U-00300 and below. Mcdifica- 
tion to prevent possiMe comptbn of NVM at switch 
on. 

3779AlM. Mo3u.oopo6 and bkw. Modif- 
bnprwe reliabifity oi power supply. 

against loop hdang cunents. 
3779A-21. %ti& 2o28u-00225 and below. Modifica- 

on. 

378M PATTERN G€NERAl'OR ERROR 
mmcToR 

3780A-21. All serials. Preventive maintenance to 
minimize possibility of intermittent failures. 

3781 B PAlTERN GWERATOR 
378151. 2049U and belaw. to 

prevent possible power supply failure at high 
temperature. 

repfacenrent of 15V rectifkar diodes A3OCR2&2@. 

37828 ERROR m C T ' O R  
Serials 204911 andbelaff. ModiRoationt~ pnwr#l1pos- 

sible power supply failure at high temperatwe. 

414OA PA METEWDC VOLTAGE SOURCE 
4140A-6. All serials. Modification to eliminate pulse 

noise in AC power line. 
4140A-7. All serials. Modification to improve auto 

ranging when the i n s t r m t  is set to ramp ( , ) 
I-V w C-V function. 

4140A-8. AU serials. Modification to improve auto 
ranging when the instrument is set to staircase 
( , ) I-Vfunction and is measuring a capecitfve 
device. 

4140A-9. All serials. Modification to improve capaci- 
tance offset adjustment. 

4140A-10. All serials. Modifkation to improve VB out- 
put abort function. 

4140A-11. AU serials. Moditication to me13 the 8Wus 
byte state ddng HP-18 operation. 

3781&2. 5erials 204W and bebw. RecoMnended 

4140A-12. All &AS. Elbniinatkn Of hi$h freqwwtcy 
W h w n  VoltagesavCeoutputs. 

41408 pA METEWDC VOLTAGE SOURCE 
4140B-1. Serials 2(K24Joo18O and below. Elimination 

of p u b  noise in AC power l i .  
414052. Serials2034J00101 - 00104,00107,00108, 

00110, 00111, 00113, 00114. Modification to im- 
prove auto ranging when the instrument is set to 
ramp ( , ) I-V or C V  funct i i .  

414053. Serials2W00101- 00104,00107,00108, 
00110, 00111, 00113, 00114. Modification to im- 
prove auto ranging when the instrument is set to 
staircase ( ) CV function and is measuring a 

4140&4. Serials209ANK)lOl- 00104,00107,00108, 
00110, 00111, 00113, 00114. Mcdification to im- 
prove capacitance offset adjustment. 

00110, 00111, 00113, 00114. Modification to im- 
prove VB output abort function. 

414086. Serials2034J00101- 00104,00107,00108, 
00110, 00111, 00113, 00114. ModiRcation to cor- 
rect the status byte state during HP-IB operation. 

capec#kre de';ice. 

414055. Serials2W00101 - 00104,00107,00108, 

4274A MULTI-FREQUENCY LCR METER 
4274A-15. Serials 2031JO1060 and below. Modifica- 

tion to eliminate illegal DC bias voltage during HP-IB 
operation. 

4275A MULTI-FREQUENCY LCR METER 
4275A-1OA. A# serials. New RF filter for rejection of 

prober generated noise. 
4275A-12. serials 2045JO1072 and below. Modifica- 

tion to eliminate ilkgal DC bias voltage during HP-IB 
operation. 

WWW.HPARCHIVE.COM 

4SO4A CABLE FAULT LtTWRXl 
4904A-2. Serials 1 l W 7 0 0  and above. 

to improve g r d w .  

4MWB PAlR IOeWnRER 

496057. Serials 2G32A02090 and below. Recom- 
mended replacement for the pww amplifier (U42). 

49818 PAlR IDENTlRER 
4981B-2. Serials 1737AO1230 and below. Recam- 

mended replacement power sup& IC. 

5004A SIGNATURE AMALWXR 
5004A-1C. Serials 1736 and above. Data probe 

threshold voltage adjustment and compensation 
inStnrc(i0nS. 

kW5A DIGITAL IC TESTER . 
5045A-22. All $dah. Socket adapter 

5045A-24. $ert& 191 64 
reptecement: 
protmonmodlRcationto 

5 0 8 2 ~  CESJUM BEAM mauE)Icy 

5062c-5. Seriats ModlRcationto 
increase cesiu y operatiin at 
lower output current. 

B12A HP-IB INTERFACE MODULE 
5312A-38. lnstruotions for trolJb4eshootrng the 5312A 

5328A umvER8AL WUNTER 
5328A-28A. All serials. Revision of frequency response 

and sensitivity pertamance tests and operational 
verilicatii for channel "C" (options 030 and 031). 

5328A-29A. 532WH99, all serials. Revision of Chan- 

below; H99 serials 2017 and below. Preferred re- 

5328A-31. 5328A/H!39, Option 041, seaials 2004 and 
below; H99 serials 2017 and below. New A12 
ampllfier shieldebreky (K4) to prevent magnetic 
interaction with the two adjacent magnet-type 
REED relays K3 and K5. 

using signature' analysis. 

nel c sensitivity perromance tests. 

placematorA8UgDualGomparaccrr. 

5328A-30. !532WH99, Opuon 930, mals 2016 and 

!333!iA UNIVERSAL COUNTER 
5335A-1B. All serials. 5335A HP-18 VeriACation pro- 

gram (Rev. B) using the 9825A contfok. 

(05335-6001 3). 
5335A-3. All seriak. HOW to Us8 the W ' V b  aid board 

534015 FREQUENCY COUNTER 
534OA-17. All serials. Instructions for repkchg the A1 

5340A-16. All seria)s. Instructions for replacins the A2 
Preampli i  Assembly. 

Prempliier Assembly. 

5342A MICROWAVE FREQUENCY 
COUWTER 

5342A-29. All serials. Improved Option 002 trou- 
bleshooting p r d u r e  allows anslog loop checkout. 

5342A-30. Serials 1720 and below. Modifbation to im- 
prove operation at h$h amblen! tempsretw%a 

5349A MICROWAVE COUNTER 
5343A-3. Serials 2108A and bebw. Method to cue 

miscounting on instnrments with Opuon 004 (DAC 
option). 

5343A-8. Serials 2026 and bebw. Mad#icatkm proce- 
dures to mect miscounting between 18 and 26.5 
GHz. 

5343A-9. serials 2026 and below. ModMWkm to im- 
pmve operation at hleh ambient ts inwm 



62058 DC POWER SUPPLY 
62058-2-S. Serials 1949A-15876 through 2025A- 

17875. Modification to eliminate shock hazard when 
covers are off. 

7220NS GRAPHICS PLOTTERS 
722ONS-3-S. Serials 2047 and below. Modification to 

eliminate wtential shock hazard at the ~lotter inout 

NEW SERVICE NOTES " :I 
' I  

5345A ELECTRONIC COUNTER 
5345A-98. HP-I8 verification program for 5345A 

5345A-128. HP-18 verification program for 5345A 

5359A TIME SYNTHESIZER 
5359A-4. Serials 2036A00331 and below. Modification 

to help keep the PC boards in their sockets. 

5363A TIME INTERVAL PROBES 
5363A-38. All serials. Repair/replacement of the 

probes using modification kit P/N 05363-60109. 

5382A 225 MHz FREQUENCY COUNTER 
5382A-2. Serials 2024 and below, Modification to in- 

stall new metalcased temperaturecompensated 
crystal oscillator. 

8555A SPECTRUM ANALYZER 
8555A-15. All serials. Instructions for replacing 500 

98728 AND 98725 GRAPHICS PLOTTERS 
98728/S-3-S. Serials 2047 and below. Modification to 

eliminate potential shock hazard at the plotter input 
power receptacle when the power on/off switch is 

Option 01 1. MHz oscillator. 

Option 01 1. 85588 SPECTRUM ANALYZER Off. 

855851A. All serials. lnstructionsfor replacing the A1 1 
and A13 Bandwidth Filter boards. 

85588-9A. All serials. Application instructions for the 
intensity control of HP 85588 Spectrum Analyzer 
and 1 &series oscilloscope mainframe with exter- 
nal horizontal input. 

10023A TEMPERATURE PROBES 
10023A-1. All serials. Modification to improve battery 

life and eliminate incorrect readings. 

37203A HP-18 EXTENDER 
37203A-1. Serials 2040U00356 and below. Modifica- 

tion to eliminate possible flashing Data Error LED. 
85-A SPECTRUM ANALYZER 

8559A-2. Serials 1942A and below. Preferred re- 
placement parts for A10 third converter. 

8559A-3. Serials 1951A and below. Modification to 
prevent intermittent DPM blanking. 

8559A-4. Serials 2019A00500 and below. Modification 
to prevent A7 Frequency Control Board oscillations. 

8559A-6. Serials 2019A00720 and below. Recom- 
mended replacement attenuator brackets. 5501A LASER TRANSDUCER 

5501A-4. All serials. Repair of new high voltage power 
supply in the event the laser tube fails to light. 

61 31 C DIGITAL VOLTAGE SOURCE 
6131C-3. Serials 1934A-00920 and below. Modifica- 

8588A SPECTRUM ANALYZER 
8568A-26A. All RF section serials. Instructions for cor- 

recting intermittent digital operation. 

862OC SWEEP OSCILLATOR 
8620C-4A. Serials 1933A and below. Option 01 1 

HP-18 installation kit, HP P/N 08620-60154. 
8620C-5A. Serials 1933A and below. Elimination of 

frequency shift in 8620C HP-18 Option 001 with 
exchange replacement kit HP P/N 08620-60157. 

tion to avoid oscillation in bias supplies. 

power receptacle when the power ordoff switch is 
Off. 

7221A GRAPHICS PLOTTER 
7221A-9-S. Serials 2047 and below. Modification to 

eliminate potential shock hazard at the plotter input 
power receptacle when the power onloff switch is 
Off. 

7221BIS GRAPHICS PLOTTERS 
7221 B/S9-S. Serials 2047 and below. Modification to 

eliminate potential shock hazard at the plotter input 
power receptacle when the power onloff switch is 
Off. 

7225 GRAPHICS PLOTTER 
7225A-1. Serials 2050A and above. Modified disas- 

sembly procedure. 

7240A PLOTTER/PRINTER 
724OA-2A-S. Serials 2047 and below. Modification to 

eliminate potential shock hazard at the plotter input 
power receptacle when the power onloff switch is 
Off. 

7562A LOG VOLTMETEWCONVERTER 
7562A-3A. Serials 1937A and below. AC amplifw PCA 

07562-80020 obsolete P/N 1820-0083 OP amp. 
Recommended replacement operational amplifier 
and PCA. 

86548 SIGNAL GENERATOR 
86548-1. All serials. Improved performance tests and 

8856A SIGNAL GENERATOR 
8656A-2. Serials 2022A and below. Improved internal 

8656A-3. Serials 2026A and below. Improved 

8656A-4. Serials 2035A00535 and below. Modification 

8656A-5. Serials 2027A and below. Improved Voltage 

8656A-6. Serials 2032A and below. Improved HF Os- 

8656A-7. Serials 2022A and below Modification to 

adjustments using the 8901 A. 

RF shielding. 

keyboard response. 

to correct 5 MHz Time Base output. 

Tuned Filter (VTF) high end operation. 

cillator lock with external AM. 

eliminate 500.5 MHz spurs. 

8862A SYNTHESIZED SIGNAL GENERATOR 
8662A-3. Serials 2021A00420 and below. DCU ROM 

changes and assembly compatibility to improve 
performance. 

8901A MODULATION ANALYZER 
8901 A-1 . Serials 2032A and below. Software change 

9872A GRAPHICS PLOTTER 
9872A-114. Serials 2047 and below. ModiRcatiOn to 

eliminate potential shock hazard at the plotter input 
power receptacle when the power odoff switch is 
Off. 

summary. 

59300-10001 HP-IB TEST TAPE 
59300-1A. Revision K. List of HP-IB test tapes and 

instructions for counter-type products from HP 
Santa Clara Division. 

59308A TIMING GENERATOR 
59308A-4. Serials 2012A00990 and below. Jumper 

wire to correct intermittent and/or incorrect HP-IB 
operation. 

59309A HP-18 CLOCK 
59309A-6A. Serials 171 2A01887 to 1920A02340. 

Jumper wire modification to correct improper store 
operation. 

641 OOA LOGIC DEVELOPMENT SYSTEM 
MAINFRAME 

641OOA-1. Serials 1924A-00152 and below. Recom- 

64100A-2. Serials 1924A-00152 to 2033A-00932. 
mended replacement firmware ROMs. 

Recommended replacement firmware ROMs. 

64151A STATIC RAM CONTROLLER 
64151A-1A. Serials 1924Aandbelow. Rev.CandRev. 

D boards. Modification to prevent incorrect sampling 
of control and status data in the SIMULATED I/O 
mode. 

64151A-2. Serials 1924A Rev. F boards. Modification 
to prevent inwrrect sampling of control and status 
data in the SIMULATED I/O mode. 

64201-66506 808(u8085 EMULATION 
CONTROL BOARD 

64201A-1. Control board repair numbers 2008 through 
2033. Modification so board will recognize 8080 II- 
legal Op Codes. 

642M)A 280 EMULATOR SUBSYSTEM 
64251A-3. 280 Emulation Control Board npair num- 

bers 2009A and below. Modification for proper func- 
tioning of Emulation System during user DMA 

64252A-3. Z80 Emulator Pod Board repair nwnbers 

hgof EmuEatllar Syntern during user DMA. 
W A  and be@. Modification for Proper function- 

44bxx PROQRAMMER 
64500A. All mrbats. FflOh4 programming procedure. 



SAFETY SERVICE NOTES 

Service Notes 

Service Notes f rm Hp relating to 
personal safety and poesible equip- 
ment damage are of vital importance 
to our customers. To make you more 
aware of these important notes, they 
are printed on paper with a red bor- 
der, and the service note number hag 
a "-5" suffix. In order to make you 
immediately aware of any potential 
safety pmblems, we are highlighting 
safety-related service notes here 
with a brief description of each prob- 

to draw your at- 
related service 

an the service nota order form 
at the back of Bench Briefs each 

'&e number is highlighted 
rinted in color. 

&ard Test System 

ons 200, 201, 202 and 
1801A00324 and below 

have the 34196A Scanner power 
supply AC line reversed wired. This 
places the fuses in the neutral side of 
the circuit. 

Safety Service Note 306OA-3-S de- 
scribes the step-by-step procedure 
for changing the wiring to comply 
with the National Electric Code 

7220AlS, 722lAflB/S, 
9872AJBIS Graphics 
Plotters 
A shock hazard may exist at the 
power cord &et (or at the male end 
of the power cord) of the following 
plo€t%rs %hen the power swikh is in 
the OFF position. 

7220M serials 2047 and below 
7221A serials 2047 and below 
7221BEs mrials 2047 and below 
7240A serials 2047 and below 
9872A serials 2047 and below 
9872BB serials 2047 and below 

If the power switch is OFF the line 
filter capacitors retain a charge at 
the power socket that can shock an 
operator. 

To eliminate the possibility of this 
hazard, it is necessary to install a 
bleeder resistor acroL98 the line ter- 
minals of the power socket. safety 
Service Notes 7220AiS-3-5, 
7221A-9-5, 7221B/~-3-S, 7240A- 
2A-S, 9872A-11-S and 9872B/S-3-S 
describes the procedure. 

6205B Dual DC Power 
Supply 

The AC and AC commm lines are 
reversed at the line switch an unik 
with serial numbers 1949A15826 
thru 202SA17875. This wire mver- 

To correct the problem, exchange the 
gray wire and the white/yellowigray 
wire attached to the line switch. 
Safety Service Note 6206B-2-S pro- 
vides details and a photo of the cor- 
rect wire connections. 

1 Y 

You may order any of the above listed 
Safety Service Notes from Hewdett- 
Packard with the form provided at 
the back of Bench Briefs. 

... ..... -... 
E 



Service Note Order Form 

0 Instructions 1 

one of the following 

0 lSlT/TR-2 
0 181Tm-3 
0 339A-7A 
0 612A-12A 
0 61W-14 

0 3 2 m M  
0 33-A 
0 -18 
0 3325A-9 
0 3330AD-M 

0 3s3o#B-14B 
0 33WNB-17 
0 3330B-16 
0 3435AM 
0MSSA-S 

0343SA-0 
0S37A-4A 
0 3437A-5 
03437A-6 
0 3438&5A 

0 3438A-6 
0 3458A-lA 
0MmA-2 
0 3456A-3 
0 3465A-6 

Os1Bu-1 
03mm-2 
0 3671A-U 
0 3582A-48 
0 3582A-10 

0988(IUBIc8 
03702644 
0 371oA-23 
0 372lA-18 
03736A-4 

037ss6-1 
0 37uA-2 
0 37wB-198 
0 3 7 4 5 m - n c  
0 3745AIB-49A 

0 3747-20 
0 3747Am-24 
0 3770A-42 
03770m-23 
0 -24 

0 4274A-15 
0 4275A-lOA 
0 4275A-12 
0 4001A-2 
0 4060A-6 

0 40600-5 
0 4960B-7 
0 4961B-2 
0 5001A-lC 
0 W A - 2 2  

0 7221A-SS 
0 7221813-8s 
07225A-1 
0 724OA-2A-S 
0 7-A 

0 -15 
0 W l A  
08558B-9A 
0 8559A-2 
0 8559A-3 

0855SA-4 
085sSH 
0 8568A-26A 
0 882OC4A 
0 8(12oc5A 

086548-1 
0 8656A-2 
0 8 W - 3  
08656k4 
0 8656A-5 

ows6A-8 
0 wi56A-7 
08662A-3 
0 8WlA-1 
0 9872A-11s 

0 98728155s 
0 10tmA-l 
0372mA-l 
0 SSSO@=lA 
orrcmaru 

f 

9 

06ameA-m 
0 641Ookl 
0 64loaA-2 
0 64151klA 
0 641Sl A 4  

0 w2mA-1 
0 8425111.3 
0 6425211.3 
0615OoA 

. ,.. . I. 
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READER’S CORNER 
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.AI bm 
-, Store incident 

04 01 1 
05 00 “0  
06 71 J 
07 16 08 a l @  

Converting Incident and Reflected dBm 
Readings To VSWR With an HP 25 

Steps 8 and foll. : multiplying a power in gb 
by 0.5 (4 steps) then dividing by 50 ( 3 mow 
steps), eventually resulk in dividing by ldSa 
(or EEX 3) (= 3 steps) 
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