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be a time lapse of 150 ns before Channel A can trigger.
Averaging of time intervals results in increased re-
solutions and reduced inaccuracies. For a further
explanation of theory, refer to Paragraph 4-45 and
Figure 4-9.

3-17. Digital Voltmeter Measurements

3-18. Three modes of voltmeter measurements can be
selected: READ A LEVEL, READ B LEVEL, and
DVM. In the READ A and B modes, the digital
voltmeter indicates the trigger level of the input
amplifiers. The trigger level is equal to the DVM
reading times the attenuator setting. In the DVM
mode, dc levels up to 1000 V can be applied. Three
ranges are provided: 10 V, 100 V, and 1000 V. The
10 V and 100 V ranges have 25% over-ranging with
full accuracy. Maximum input voltage any any range
is 1100 V. Resolution of the DVM with a 1-second
integration time is 100 uV on the 10 V range, 1 mV
on the 100 V range, and 10 mV on the 1000 V range.
Since there is no over-range indicator, ranges should
be changed whenever a 12.5 V readout is obtained
on the 10 V range or 125 V readout on the 100 V
range.

3-19. The READ A LEVEL and READ B LEVEL
modes automatically select a 10 ms time base and a
10 V range. In the DVM mode, the counter displays
the proper decimal point and annunciator when the
time base is 10 ms, .1 s, or 1 s. A longer integration
time does not result in increased accuracy.

3-20. Ratio

3-21. The counter may be used to measure the ratio
of two signals in either the frequency or period mode.
By setting the rear-panel OSC INT-EXT switch to EXT,
the counter will accept an external signal (Fext) for
use as the internal oscillator. This frequency should
be 100 Hz to 10 MHz at 1 V rms minimum to 5 V peak
maximum. A second signal (Fa), applied to either
INPUT A or C jack, is used as the comparator signal.

32

The MULTIPLIER switch controls the resolution of
the display. For a ratio of frequencies, the Ratio =
FA _ DISPLAYED NUMBER
Fext MULTIPLIER SETTING"
(P), the Ratio =

For a ratio of periods

Ty _ Ext _ DISPLAYED NUMBER
B, F_ MULTIPLIER SETTING

3-22. Disregard the units and decimal point; also,
ignore any zeros to the left of the most significant
digit. It makes no difference which signal is higher
in frequency, as long as the two frequencies are with-
in the specifications of their respective channels.

3-23. MARKER OUTPUTS

3-24. Two marker output jacks are mounted on the
counter’s rear panel. These outputs provide a
negative-going 2 us pulse (approx.) at DTL levels each
time the input signal passes through the trigger point
of Channel A or B. The pulses may be used to trigger
other circuits or may be applied to the Z axis of an
HP 180 Oscilloscope. When using the pulses to
intensity modulate an oscilloscope, note that the
actual trigger point is the leading edge of the pulse.
The marker’s pulse width determines the upper fre-
quency limit of the input signal. The pulses overlap
on the oscilloscope trace when the period of the signal
is less than the pulse width.

3-25. HYSTERESIS

3-26. Each input channel has a small amount of
hysteresis (about 100 mV). If the SLOPE switch is set
to “+” the trigger pulse occurs at the top of the
hysteresis “window.” If the SLOPE switch is set to
“.” the pulse occurs on the bottom line of the window.
In other words, the signal must pass through the entire
hysteresis window befotre a trigger pulse is generated.

3-27. When measuring frequency or period, the
counter positions the hysteresis band around zero (see
Figure 3-1). This assumes a waveform with no dc
component and the counter’s LEVEL control is in the
PRESET position. The input amplifier then yields
maximum input sensitivity for both positions of the
SLOPE switch. The offset introduces no measure-
ment error, since the trigger point is repetitive from
cycle to cycle. The trigger point is point A for +
slope and point B for - slope.
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3-28. Time Interval Compensation

3-29. In the time interval modes and READ A/READ
B modes only, both input amplifiers have an auto-
matic compensation network that keeps the trigger
level at the same potential when switching from
positive to negative slope (see Figure 3-2). The
window shifts upward to accomplish this. There
is the possibility, therefore, that if Point A is near
the top of the signal, switching to negative slope
will place a portion of the window outside the signal
(C). In such case, there would be no triggering.
When switching from time interval to frequency, or
vice versa, the trigger point shifts by half the
hysteresis band.
Figure 3-1. Hysteresis Offset

+SLOPE
A
oV \ J 4 HYSTERESIS
/l WINDOW
B

-SLOPE

Figure 3-2. Hysteresis Compensation

+SLOPE -SLOPE
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3-30. ACCURACY

3-31. FREQUENCY MEASUREMENTS. The basic
counter accuracy is determined by two factors. One
factor is the aging rate of the 10 MHz crystal standard
in the time base (less than 3 parts in 107 per month).
A second factor is the inherent error of +1 count of the
display’s least significant digit, which is present in all
electronic counters. This error is due to phasing be-
tween the timing pulse that operates the electronic
gate and the pulses that pass through the gate to the
counting assembly. The chart in Figure 3-3 shows the
error possible for frequency and period measurements.

3-32. The formula for determining the actual fre-
quency is given as follows:

error = = ( 1 )+ E
f1 x gate length (sec)

The expression 1

f1 X gate length (sec)
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equals the * 1 count ambiguity, where f] equals meas-
ured frequency (Hz) and gate length equals the
selected gate time in seconds. E equals the time base
accuracy (monthly drift rate of the individual time
base times the number of months since calibration,
frequency change due to ambient temperature
change, absolute off-set at standardization, and line
voltage effects).

3-33 An example of frequency error calculation is as
follows:

f; = 3 MHz (3 X 10° Hz)
gate length = .1 sec (1 X 107)

E = 3 parts in 107 per month times 2 months

= 6 parts in 107
error = 1 k- 6

(83X 108) (1X107) 107

=3.3X106+6X107=39X 106
or 3.9 parts in 10¢

3-34. PERIOD MEASUREMENTS. There are three
factors contributing to the accuracy of period
measurements:

a. The aging rate of the 10 MHz crystal standard.
b. The t 1 count ambiguity.

c. The trigger error for one period.
Assuming a signal-to-noise ratio of 40 dB, the
trigger error is less than 0.3% at rate sensi-
tivity. A general formula for finding the per-
centage error to be expected under various
conditions is as follows:

f
A=100t_2 +_e zE)
nf1 n

A = Accuracy in percent

f1 = Time base frequency counted
f2 = Frequency of input signal (Hz)
n = Number of periods averaged

e =3 x 1073 (trigger error for one period,
40 dB S/N at rated sensitivity.)

E = time base accuracy (monthy drift
rate of individual time base times the
number of months since calibration,
absolute value of off-set at standard-
ization, frequency change due to
ambient temperature change, and
line voltage effects). A plot of the
above formula is shown in Figure 3-3.

3-3
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Figure 3-3. Measurement Accuracy

FREQUENCY MEASUREMENT
+1 COUNT
+ TIME BASE ACCURACY

ERROR IN MEASUREMENT

PERIOD AVERAGE MEASUREMENT
*1 COUNT
* TIME BASE ACCURACY

MEASURED FREQUENCY {Hz)

NOTE

PERCENTAGE 107X  FRACTION ;
(< +3 PARTS IN 107, ASSUMED) +TRIGGER ERROR = 0.3%/PERIOD
i COUNTED FREQ. IS 10MHz
41100 10 100 1K 10K 100K 1M 10M 100M 1G
FREQUENCY !
10% 1X107'  *1/10 — “ﬂoEASUFfEMENT '
G INE [NE | N2 / !
1% 1X1072  +110° . !
1 : 550MHz
01% 1X107%  +1/10° !
° / 10
|
0.01% 1x107%  +1/10*
100 PERIODS I
|
0.001%  1X1075  #1/10° |— | | '
10> PERIODS )
. » N f I ASSUMED TIME BASE _
0.0001%  1X10 +1/10° }10% PERIODS | /ACCURACY (< +3X10")
e e e = e e e — e - P — [
0.00001%  1x10”7  £1/10’ A
5 10° PERIODS L~ !
0.000001%  1X1078  *1/10% [ I
, 10° PERIODS 7 !
. T { — ACCURACY WHEN USING
0.0000001%  1X10°%  %1/10 ~ INTERNAL OSCILLATOR
107 PERIODS ] |
PERIOD
0.00000001% 1x107'®  +1/10'° I I A \AVERAGE —— ACCURACY POSSIBLE WITH
108 PERIODS 1 EXTERNAL OSCILLATOR
- MEASUREMENT
. " l l 1 (CESIUM BEAM STANDARD)
0.000000001%  1X10 +1/10 I i T
1 10 100 1K 10K 100K 1M 10M 100M 1G

FOR 550MHZ INPUT { + 10) USE LINE TO RIGHT OF ACTUAL GATE
LENGTH TO DETERMINE ACCURACY OF MEASUREMENT, SINCE
+1 COUNT ERROR REPRESENTS £10 COUNTS OF INPUT SIGNAL
WHEN PRESCALING BY 10.
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Figure 3-4. Front Panel Controls and Indicators (Continued)

g. FREQ C - Similar to FREQ A, except
sets counter to measure frequency applied to
INPUT C jack. 50-ohm input impedance.
3.5 V rms/5 V peak maximum input. Fre-
quency range is 0 to 550 MHz prescaled or
0 to 50 kHz direct. The the 5326B, the fre-
quency range is 0 to 50 MHz. See INPUT C.

h. READ A LEVEL - Sets counter to
measure trigger voltage of LEVEL A control.
Trigger level = DVM readout times ATTEN
setting. See TIME BASE/MULTIPLIER
switch.

i. READ B LEVEL - Same as READ A
LEVEL for LEVEL B control.

j. DVM - Sets counter to measure dc
voltage applied to DVM INPUT jack. Use
TIME BASE/MULTIPLIER switch to select
integration time and resolution.

TIME BASE/MULTIPLIER switch. The
function of the switch changes with each
mode of operation:

a. TOTALIZE Determines scaling
factor for input signal prior to counting.

b. PERIOD AVG A - Selects number of
periods to be averaged.

c. T.I. AVG A to B - Selects number of
time intervals to be averaged.

d. T.I A to B - Selects scaling factor for
internal oscillator signal.

e. PERIOD A - Selects scaling factor for
internal oscillator signal.

f. FREQ A and FREQ C - Sets gate time.

g. READ A LEVEL and READ B LEVEL
Not operative. 10 ms integration time is auto-
matically selected.

h. DVM - Selects DVM integrating time.
Decimal point and measurement units are
displayed for 10 ms, .1 s, and 1 s settings only.

6.

10.

11.

12.

13.

14.

SLOPE switch. Permits triggering on positive
or negative slope of input signal.

AC-DC switch. Selects direct or capacitor
coupling for input signal. Minimum input
frequency on AC setting is 20 Hz.

ATTEN switch. Selects attenuation for input
signal. Used in conjunction with LEVEL
control to set input triggering point. Maxi-
mum input: 250 V rms on all ranges except
25 V rms on X1 range above 50 kHz. Recom-
mended input is 0.1 V rms to 2 V rms times
ATTEN setting.

LEVEL control. Used in conjunction with
ATTEN switch to determine voltage at which
triggering occurs. With X1 attenuator
setting, level is variable 3 V; on X10, t30 V;
and X100, +300 V.

Input jacks. Input jacks to Channels A and B.
Input impedance is 1 MQ shunted by less than
25 pF. By using a 10 to 1 divider probe, input
impedance can be increased to 10 MQQ.

Trigger lamps adjacent to input jacks indicate
when amplifier triggering occurs.

CHK-SEP-COM-switch.

common)

a. CHK - Connects internal 10 MHz time
base to Channels A and B circuitry to check
that unit is functioning. No indication in T.I.
or T.I. Avg; ignore displayed digits in period
average.

b. COM-SEP - Connects A and B inputs
in parallel when set to COM position. When
applying two separate inputs, set switch to
SEP. When set to COM, input impedance is
500 kQ shunted with less than 50 pF.

(Check-separate-

C (count) light. Lights when counter’s main
gate is open. For short-duration gate times,
the annunciator circuits include a 50 ms one-
shot MV to allow a visible flash of the C light.

* (asterisk). Indicates that proper units are
not displayed with combination of function/
time base selection. To interpret display, add
a zero to the right of least significant digit
displayed on the counter.

3-6
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Table 3-1. Seif-Check

1. Set SAMPLE RATE control slightly clock-
wise out of OFF.

2. Set FAST/NORM/HOLD switch to NORM.

3. Set FUNCTION switch to STOP.
4. Set MULTIPLIER selector to 1.

5. Set CHK-SEP-COM switch to CHK.

6. Press RESET and check that counter’s right
hand column displays a 0 and all other digits
are blanked.

7. Set FUNCTION switch to START and check
" that counter totalizes and C light is on.
Check that OF light goes on as display over-
flows. Set TIME BASE/MULTIPLIER to each
position and check that counter totalizes in
each position.

8. Set FUNCTION switch to STOP. Check that
C light goes out and display is held.

9. Set FUNCTION to PERIOD AVG A. Set
MULTIPLIER as shown in table below and
check for proper display.

Period Average Self-Check

MULTIPLIER DISPLAY ANNUNCIATOR
1 1 us
10 .10 us
102 .100 S
103 100.0 ns
104 100.00 ns
105 100.000 ns
106 100.0000 ns
107 Standard 00.00000 ns OF
107 Option 001  100.00000 ns
108 Standard 0.000000 ns OF
108 Option 001 00.000000 ns OF

NOTE

Digits noted are for reference, actual
display may differ by several counts.

10. Set FUNCTION to T.I. AVG A to B. Set
MULTIPLIER as shown in table below and
check for proper display.

Time Interval Average Self Check

MULTIPLIER DISPLAY ANNUNCIATOR
1 0 us
10 .00 US
102 .000 us
103 .0 ns
104 .00 ns
105 .000 ns
108 .0000 ns
107 00000 ns
108 .000000 ns
11. Set FUNCTION to T. I. A to B. Rotate

MULTIPLIER switch as shown in the following
table (Step 12) and check for proper display.

12. Set FUNCTION to PERIOD A. Set MULTI-
PLIER switch as shown in the following
table and check for proper display.

Time Interval and Period Self-Check

MULTIPLIER DISPLAY ANNUNCIATOR
1* .1+1 count us
10 0 us
102 .00 ms
103 .0 ms
104 0 ms
105 .00 s
106 0 s
107 0 s
108 0 *

*NOTE: For Time Interval Self-Check, display is
.0 us for MULTIPLIER setting of 1.

13. Set FUNCTION to FREQ A. Set TIME BASE
switch as shown in table below and check

for proper display.
Frequency A Self Check
TIME BASE DISPLAY ANNUNCIATOR
dus .01 +]1 count GHz
1us 10 1 count MHz
10 us 10.0 t] count MHz
.1ms 10.00 +] count MHz
1 ms 10.000 +1 count MHz
10 ms 10000.0 1 count kHz
ds 10000.00 #1 count kHz
1s 0000.000 1 count kHz OF
10000.000 1 count kHz (Option 001)
10s 000.0000 %1 count kHz OF

0000.0000°£1 count kHz OF (Opt. 001)

3-8
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Table 3-1. Self-Check (Continued)

14. Set FUNCTION to READ A LEVEL. Rotate
CHANNEL A LEVEL to PRESET. Display
should read +.00 V 1 count.

' 15. Rotate CHANNEL A LEVEL control clockwise

and check that display varies from at least
-3.0to+3.0 V.

16. Repeat steps 14 and 15 for READ B LEVEL.

17. Set FUNCTION to DVM. Set TIME BASE and
RANGE switch as shown in Table below and
check for proper readout. Short DVM input
terminals.

DVM Self-Check (with DVM Input Shorted)

TIME BASE/
MULTIPLIER

10 ms
1s
1s

10 VRANGE

.00 V £1 count
.000 V £1 count
.0000 V1 count

100 V RANGE

.0 V 11 count
.00 V £1 count
.000 V 210 counts

1000 V RANGE

0V %1 count
.0 V 1 count
.00V £10 counts
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SECTION IV

THEORY OF OPERATION

4-1. INTRODUCTION

4-2. This section discusses the general operating
principles of the instrument. Assembly description
is covered in more detail in Section VIII, opposite
each schematic diagram. Logic fundamentals are
explained in Paragraphs 4-3 through 4-16.

4-3. LOGIC SYMBOLS

4-4. Two states exist in the binary system, 1 and 0.
In positive logic, the 1 state is more positive than
the 0 state. High (H) and low (L) are used to repre-
sent the 1 and 0 levels. HIGH ALWAYS REPRE-
SENTS THE MORE POSITIVE LEVEL, WHETHER
IT BE POSITIVE OR NEGATIVE LOGIC.

4-5. A circle at the input line of a logic symbol
indicates that a low activates the function. Fig-
ure 4-1B shows that a low at both inputs produces

a high output. A circle at the output line of a logic
symbol indicates a low when activated, as shown in
Figure 4-1C. ‘

4-6. Gating and Logic

4-7. Figure 4-1A represents a basic AND gate.
The output is high if all inputs are high. An AND
gate may have two or more inputs. Figure 4-1D
represents a basic OR gate. The OR gate output
is high if one or more of its inputs is high. An OR
gate may have two or more inputs. An OR gate
with a circle on the output is called a NOR gate.
An AND gate with a circle on the output is called
a NAND gate. An EXCLUSIVE NOR (Figure 4-1E)
has two inputs; and the output will be low if one,
but not both, of the inputs is high. The output will
be high if the inputs are both low or both high.

Figure 4-1. Gate Symbols and Logic Comparisons

A B C D E
_ ] T | O | o=
— —d —
AND INVERTED INPUT INVERTED OUTPUT OR EXCLUSIVE NOR
F G H J
A —d A — A —of A —
X X X X
B —q B — B —O B —f
X: A'B X:=A'B X:zA-B X:A B
A A A A
X X X X
B B 8 B
X=A+B X: A+B X:A+B X:A+B
A B X A B X A B X A B X
H H H H H H H H L H H L
H L H H L L H L L H L H
L H H L H L L H L L H H
L L L L L L L L T L L H
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4-8. INTEGRATED CIRCUIT OPERATION
4-9. JK Master-Slave Flip-Flop

4-10. The JK master-slave flip-flop is basically a
bistable multivibrator. With simultaneous high in-
puts to J and K, before the clock pulse, Q and Q will
change states after the clock pulse. Refer to Figure
4-2 and Table 4-1. This circuit triggers on the trailing
edge (negative transition) of the clock pulse. The
set (S) and reset (R) inputs operate as follows:
when a low is applied to set input, Q goes low and
Q goes high; when a low is applied to reset input,
Q goes low and Q goes high. Set or reset can over-
ride all other inputs at any time.

Figure 4-2. JK Flip-Flop

Y
—H, S o JBK= INPUTS
Q8&Q= OUTPUTS
- CLK CLK = CLOCK INPUT
S = SET
—k 5 af- R = RESET
Y
Table 4-1. Truth Table
tn tn +1 tn: Before clock pulse
J K|{Q|Q t, 1 = After clock pulse

L L |1Qn|Q,|IfJ=LandK=L, thenQ
and Q will not change from
what they were before the
clock pulse.

IfJ=Hand K=L, then Q
will be B and Q will be LL
after the clock pulse.

If J=Land K = H, then
Q will be L and Q will be H
after a clock pulse.

Qp | IfJ = H and K = H before

the clock pulse, then after the
clock pulse Q and Q will
change states.

4-11. Time-Base Decade

4-12. In the reset state, Carry Output (CO) (see
Figure 4-3) is high and, if the Gate input (G) is low,
Gated Output (GO) is low. Ten pulses on the Gate
input produce a negative transition at the Gated
Output. If the G input is high, GO is open-circuited
regardless of the count. The Carry Output gives a
positive transition after 10 pulses.

Figure 4-3. Time-Base Decade 1820-0412

G
60 —
—N
co —
Ro
0 1 _2 3 4 5 6 7 8 9 10
COUNT INPUT
CARRY OUTPUT | —
GATED OUTPUT L
(GATE OPEN)

4-13. Open-Collector Gate

4-14. The output of an open-collector gate can be
paralleled with gates of the same type to perform
a wire-OR function, as shown in Figure 4-4. When
the outputs are tied to the same line, any one of the
gates can pull the line low without damaging itself.

Figure 4-4. Open-Collector Gate 1820-0327

P9y

4-2
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4-15. Logic Levels

4-16. This counter uses three types of logic: TTL
(transistor-transistor logic)), ECL (emitter-coupled
logic), and DTL (diode-transistor logic). See Table
4-2 for specific logic levels.
Table 4-2. Logic Levels
H L .

Type (Min) | (Max) Trigger Supply

ECL -7V |14V 1.2V S50V

TTL 24V |04V 15V 50V

DTL 26V |04V 15V 50V

4-17. OVERALL COUNTER OPERATION

4-18. The signal connected to CHANNEL A is con-
ditioned by the front-panel switches of the Attenuator
Assembly (Figure 4-5). These switches set the oper-
ating conditions for trigger level, coupling, and

Model 5326/27B
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the required slope. The Input Amplifier converts
the signal into narrow pulses for more efficient
usage throughout the counter. In the 5327B, IN-
PUT C provides an alternate path through the Pre-
scaler Assembly, which divides the signal by 10 or
passes it directly to the Function Control Assembly.
The path taken is determined by the setting of the
front-panel Input Selector switch.

4-19. The Function Control accepts both the input
signal and the 10 MHz internal oscillator pulses
and routes them in accordance with the mode of
operation being used. One of these signals is sent
to the Time Base Assembly, which divides the signal
as determined by the front panel TIME BASE/
MULTIPLIER switch. The first and last pulse of
the divided signal controls the length of time the
main gate is open. During this time, the other signal
is sent directly to the main gate for totalizing in
the decade counters and is subsequently displayed.
The synchronizer prevents the main gate from
opening until an input signal is present.

4-20. The sample rate circuits control the interval
between measurements. When the main gate closes,
these circuits provide a delay, as controlled by the

Figure 4-5. Functional Block Diagram

¢ >
AMPLIFIER [/ co
LAMP A MARKER A FROM
s INPUT FONTEN 1 RiHT
A > ATTENUATOR AMPA FROM READOUT
5 TIME BASE —>
B >—{AT TENUATOR - e MULT SWITCH
MARKER >—I6TRIGGER \ A \
LAMP B
SYNCHRO- COUNT
NIZER FUNCTION MAIN DECADE .| BUFFER
CLOCK SELECTOR GATE COUNTERS STORAGE
GATE ™ CONTROL
OSCILLATOR INHIBIT
‘ TIME SAMPLE
] BASE O— RATE DECODER
210 DIVIDERS CIRCUITS
SAMPLE
RATE
-8 ?
FROM
TIME BASE m'?COhf .
INPUT AMP VOLTAGE TO MULT SWITCH FUNCTION LerT
DVM »|FREQUENCY| DISPLAY
ATTENUATOR CONVERTER FROM READOUT
TIME BASE->1
MULT SWITCH
RANGE
SWITCH
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front panel SAMPLE RATE controls. When the
sample rate period has elapsed, a reset pulse is
generated to reset the counter and start a new
measurement.

4-21. The signal to be counted, either the internal
oscillator or input signal, passes through the main
gate to the decade counters. The buffer storage
registers store the BCD count before it is translated
into a decimal equivalent and displayed on the
front panel. Also displayed on the front panel are
the units of measurement and the decimal point.
The left and right readout assemblies contain the
unit indicators and the logic necessary to position
the decimal point.

4-22. Frequency Modes

4-23. Frequency is defined as the number of periodic
events per unit of time. The counter, therefore,
measures an unknown signal (COUNT) for a known
length of time (Figures 4-6 and 4-7). The 10 MHz
internal oscillator provides the known time and
controls the opening of the main gate. The Time Base
Assembly divides the oscillator frequency by powers
of 10 to open the main gate from 10-7 seconds to
10 seconds. The longer the gate is open, the more
pulses of the unknown frequency are counted and,
therefore, the better the resolution and accuracy.

4-24. Period Modes

4-25. In the Period Mode, the main gate is open
for the period of the input signal (Figure 4-8). The
Time Base dividers scale the 10 MHz oscillator
signal by powers of 10 from 1 to 108, as deter-
mined by the MULTIPLIER switch. This oscillator
signal (COUNT) is counted during the gate time
(period) by the decade counters and is subsequently
displayed.

4-26. In the Period Average Mode, the MULTIPLIER

switch selects the number of periods to be averaged
(Figure 4-9). The Time Base dividers count the

4-4

number of periods selected with the switch and holds
the main gate open until this count is complete.
The Decade Counter totalizes the oscillator pulses
while the main gate is open.

4-27. Time Interval Modes

4-28. In the Time Interval Mode (Figure 4-10),
Channel A signal controls the start of the measure-
ment, while Channel B signal stops the measure-
ment. The two signals control the - state of the
arming flip-flop, which, in turn, enables the Clock
Gate to pass oscillator pulses to the Time Base
Divider. The oscillator signal is scaled, congruent
with the setting of the MULTIPLIER switch, before
it is passed through the main gate to the counting
assemblies.

4-29. For the Time Interval Average measure-
ments (Figure 4-11), the setting of the MULTIPLIER
switch determines the number of intervals that are
averaged. The oscillator signal is counted directly
for the duration of each, individual time interval
that is being averaged. Once the Time Base Divider
totalizes the number of selected intervals, the main
gate closes and the measurement is displayed. See
Page 8-27 for timing diagrams and a technical
description.

4-30. DVM Mode

4-31. The DVM input connects to voltmeter Input
Amplifier A12 (Figure 4-12), which provides attenu-
ation for the range selection. The output of Al12
connects to Voltage-to-Frequency Converter Al3.
The V-to-F converter supplies a pulse-train output,
whose frequency is proportional to the magnitude
of the input signal. This output feeds through the
main gate for subsequent counting by the decade
counters. In the DVM mode, the front-panel TIME
BASE switch selects the integrating time. When
reading the triggering level of A or B channel, the
10 V range and 10 ms integration time are auto-
matically selected.




Figure 4-6. Frequency A Mode Flow Diagram

Model 5326/27B
Theory of Operation

TRIGGER
A LAMP( — INPUT
AMPLIZFIER
A
A>——{ ATTENUATOR COUNT
Al -
B >~ ATTENUATOR t— ]
INPUT ARMING
AMPLIFIER FF
A3 7
TRIGGER S A
B LAMP
DECADE
COUNTERS
HIGH BUFFER
PRESCALER MAIN SPEED STORAGE
¢ o OR L] GATE ] DECADE [~ DECODER
INPUT C AMP a7
- | s
CONTROL FcontroL A9
CLOCK GATE TIME BASE
I%ggz (:ungG) DIVIDER
AS
A4 A7
! !
TIME BASE /
16 .8 MULTIPLIER SWITCH
A4 ui Ai3UB
Y
ATTENUATOR VOLTAGE 10O
] AND INPUT FREQUENCY
OVM >— AMPLIFIER CONVERTER
Ai2 ai3
DVM
RANGE SWITCH
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Theory of Operation

Figure 4-8. Period Mode Flow Diagram
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Theory of Operation

Figure 4-10. Time Interval Mode Flow Diagram
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Theory of Operation
Figure 4-12. DVM Mode Flow Diagram
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Figure 4-13. Instrument Timing Diagram
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Model 5326/27B
Replaceable Parts

SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in alpha-
numerical order of their reference designators and
indicates the description and HP Part Number of each
part, together with any applicable notes. The table
includes the following information.

a. Description of part (see abbreviations below).

b. Typical manufacturer of the part in a five-
digit code; see list of manufacturers in Table 6-2.

¢. Manufacturer’s part number.

d. Total quantity used in the instrument (TQ
column).

6-3. Miscellaneous parts are listed at the end of
Table 6-1.

6-4. ORDERING INFORMATION

6-5. To obtain replacement parts, address order of
inquiry to your local Hewlett-Packard Sales and
Service Office (see lists at rear of this manual for
addresses). Identify parts by their Hewlett-Packard
part numbers.

6-6. To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

¢. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATORS
A = assembly F fuse MP = mechanical part U = integrated circuit
B = motor FL = filter P = plug v - vacuum, tube, neon
BT - battery 1c = integrated circuit Q = transistor bulb, photocell, etc.
C = capacitor J = jack R = resistor VR = voltage regulator
cp - coupler K = relay RT = thermistor w - cable
CR = diode L = inductor S - switch X = socket
DL = delay line IS = loud speaker T = transformer Y = crystal
DS = device signaling (lamp) M = meter TB = terminal board z = tuned cavity,
E +  misc electronic part MK = microphone TP = test point network
ABBREVIATIONS
A = amperes H = henries N/0 = normally open RMO = rack mount only
AFC = automatic frequency control HDW = hardware NOM = nominal RMS = root-mean square
AMPL = amplifier HEX - hexagonal NPO = negative positive zero RWV reverse working
HG = mercury (zero temperature voltage
BFO = beat frequency oscillator HR = hour(s) coefficient) ~ s1
X . - = -blow
BE CU = beryllium copper HZ = hertz NPN -~ negative-positive- 5-B - 5 ow ,) ow
N . SCR = screw
BH = binder head negative SE . selenium
BP = bhandpass IF - intermediate freq NRFR = not recommended for - e .
. . . SECT - section(s)
BKS = brass IMPG = impregnated field replacement SEMICON - semiconductor
BWO = backward wave oscillator INCD = incandescent NSR - not separately s1 ~ silicon
INCL = include(s) replaceable N
~eW : : A SIL = silver
CCW - counter-clockwise INS = insulation{ed) _ s _ .
. ; - OBD = order by description SL = slide
CER ceramic INT = internal . i
. . OH = oval head SPG = spring
CMO - cabinet mount only . : . ~ .
o s K = kilo = 1000 (€).4 = oxide SPL = special
COEF = coefficient e ol
SST = stainless steel
COM - common LH = left hand P = peak SR - split rin
COMP - composition LIN = linear taper PC = printed circuit STL B s?ecl &
COMPL - complete LK WASH = lock washer PF = picofarads = 10-12
CONN - connector LOG = logarithmic taper farads TA -~ tantalum
cp cadmium plate LPF = low pass filter PH BRZ : phosphor bronze TD - time delay
CRT - cathode-ray tube PHL - Phillips TGI - toggle
Ccw = clockwise M = milli - 10-3 PIV = peak inverse voltage THD E thread
MEG = meg = 106 PNP = positive-negative- TI = titanium
DEPC - deposited carbon MET FLM - metal film pusitive TOL B tolerance
DR = drive MET OX = metallic oxide P’0 = part of TRIM = trimmer
. ) . MFR = manufacturer POLY = polystyrene TWT = traveling wave tube
ELECT - clectrolytic - X ) B A
ENCAP : encapsulatcd MHZ = mega hertz PORC poxﬁu.lam‘ U _ micro = 10-6
EXT _ external MINAT = miniature POS = position(s) i
MOM = momentary POT = potentiometer VAR = variable
F = flarads MOS = metal ozide substrate = PP - peak-to-peak VDCW = dc working volts
FH - flat head MTG = mounting PT - point
FILH - fillister head MY = "mylar" PWV = peak working.voltage w7/ = with
FXD - fixed w - watts
G = giga (109) N = nano (10-9) RECT s rectifier WIV = working iaverse
GE - germanium N/C = normally closed RF = radio frequency valtage
GL - glass NE = neon RH = round head or ww = wirewound
GRD - ground(ed) NI PL = nickel plate right hand W0 - without
01194-14
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Model 5326/27B
Replaceable Parts

Table 6-1. Replaceable Parts, Standard Instruments (Cont'd)

. r
Refgrenqe HP Part Number Qty Description Mf Mfr Part Number
Designation Code
A5C2 0160-0127 1 C:FXD CER 1.0 UF 20% 25VDCHW 56289 5C13CS-CML
AS5SC3 0180~0291 2 C:FXD ELECT 1.0 UF 10% 35vDCw 56285 150D105X9035A2=-DYS
ASC4 0160-2150 5 C:FXD MICA 33 PF 5% 2848¢C 0160-2150
ASCS 0160~-2204 2 C:FXD MICA 100PF 52 72136 RDOM15F1014J3C
ASCR1 1901~-0040 DIODE:SILICON 50 MA 30 wWv 07263 FDGl0¢&8
ASQ1 1854~0092 TSTR:SI NPN 80131 2N3563
A5Q2 1854=~0092 TSTR:SI NPN 80131 2N3563
A5Q3 1854~0071 TSTR:S1 NPN(SELECTED FROM 2N3704) 28480 1854~-0071
AS5Q4 1854=-0071 TSTR:S1 NPN(SELECTED FROM 2N3704) 28480 1854-0071
AS5Q5 1854=0071 TSTR:S1 NPN(SELECTED FROM 2N3704) 28480 1854-0071
AS5Q6 1854=-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854~-0071
ASR1 0683-1035% R:FXD COMP 106K OHM 5% 1/4W 01121 €B 1035
AS5R2 0683-1035 R:FXD COMP 10K QOHM 5% 1/4W 01121 CB 1035
AS5R3 0683-5105 4 R3FXD COMP 51 OHM 5% 1/4W 01121 CB 5105
ASR4 0683-3325 R:FXD coMP 3300 OHM 5% 1/4W 01121 CB 3325
A5RS 0683-4715 RIFXD COMP 470 QHM 5% 1/4W 01121 CB 4715
ASRé6 0683-3325 R:FXD COMP 3300 GHM SZ 1/4MW 01121 CB 3325
A5R7 0683-1225 2 RIFXD COMP 1200 OHM 5% 1/4W G1121 CB 1225
FACTORY SELECTED VALUE.
ASR8 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB8 1025
A5R9 0683~-1025 R:FXD COMP 1000 GHM 5% 1/4wW 01121 CB 1025
A5R10 0683=-2215 R:FXD COMP 220 OHM 5% 1/4W 01121 C8 2215
A5R11 0683-6835 R:FXD COMP 68K OHM 5% 1/4W 01121 CB 6835
A5R12 0683-3325 RzFXD COMP 3300 GHM 5% 1/4W 01121 CB 3325
A5R13 0683-3325 R3IFXD COMP 3300 OHM 52 1/4W 01121 CB 3325
A5R14 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 CB 3325
A5R1S 0683-3325 R:FXD COMP 3300 OHM 5% 1/44 01121 CB 3325
AS5R16 0683-1025 RZFXD COMP 1000 OHM 58 1/4uW 01121 CB 1025
A5R17 0683-1025 R:FXD COMP 1000 GHM 5% 1/4W 01121 CB 1025
A5R18 0683=-2225 R:FXD COMP 2.2K OHM 5% 1/74W 01121 CB 2225
A5R19 0683-2225 RIFXD COMP 2.2K OHM 5% 174w 01121 €B 2225
AS5R20 0683=-5105 R:FXD COMP 51 QOHM 58 1/4w 01121 CB 5165
ASR21 0683~5105 RIFXD COMP 51 QOHM 5% 1/4W 01121 €8 5105
A5U1 1820-0412 7 INTEGRATED CIRCUIT:DECADE DIVIDER 28480 1820-0412
A5U2 1820-0412 INTEGRATED CIRCUIT:DECADE DIVIDER 28480 1820-0412
A5U3 1820~0412 INTEGRATED CIRCUIT:DECADE DIVIDER 28480 1820-=C412
ASU4 1820-0412 INTEGRATED CIRCUIT:DECADE OIVIDER 28480 1820=-0412
A5U5 1820-0054 4 IC:TTL QUAD 2=-INPT NAND GATE 01295 SN740CN
A5U6 1820~-0412 INTEGRATED CIRCUIT:DECADE DIVIDER 28480 1820~C412
ASU7 1820-0412 INTEGRATED CIRCUIT:DECADE DIVIDER 28480 1820=-0412
ASUB 1820-0412 INTEGRATED CIRCUIT:DECADE DIVIDER 28480 1820-0412
A5U9 1820-0413 2 IC:TTL DECADE OIVIDER 12.5 MHZ MIN. 28480 1820-C413
A5U10 1820-0174 1 IC:TTL HEX INVERTER 01295 SN7404N
A6 05326-60013 1 SAMPLE RATE ASSY 28480 05326-60013
(SERIES 12244A)
{LOADED ON 05326-20013 BLANK BOARD)
A6C1 0160-2201 1 C:FXD MICA 51 PF 5% 7213¢ RDM15E51041C
A6C2 0160-0134 1 C:FXD MICA 220PF 5% 300VDCW 14655 RDM15F22143¢C
A6C3 0180-0228 3 C:FXD ELECT 22 UF 10% 15vDCwW 5628¢ 1500226X501582-pY S
A6C4 0160-0166 1 C:FXD MY 0.068 UF 10% 200vDCHW 56286 152P68352-PTS
A6CS 0140-0193 1 C:FXD MICA 82 PF 5% 2848¢C 0140-0153
AsCo 0160-0153 C:FXD MY 0.001 UF 10% 2COoVDCW 56289 192P10292-pTS
A6CT 0160-2199 2 C:FXD MICA 30 PF 5% 300VDCW 28480 Cléc-215s
FACTORY SELECTED PART
A6C8 0160-0153 C:FXD MY 0.001 UF 10% 200voCwW 5628¢% 152P16292-pPTS
A6CS 0180-0291 C:FXD ELECT 1.0 UF 10% 35vDCW 56286 1500105X9035A2=DYS
A6C10 0160-0161 C:FXD MY 0.01 UF 103 200vDCW 5628¢ 192P10392-PTS
A6C11 0180-0114 & C:FXD ELECT 4.0 UF +100-10% 25vDCwW 28480 0180-0114
A6Cl2 0180~0114 C3FXD ELECT 4.0 UF +100-10Z 25vDCW 28480 0180-0114
A6CR1 1901~0040 DICDE:SILICON 50 MA 30 wWv 07263 FDG1088
A6CR2 1901~0040 DIODE:SILICON 50 MA 30 wWv 07263 FDGlosgs
A6CR3 1910-0016 DICDE:GE 60 WIV 2848C 1510-0016
A6CR4 1910-0016 DIODE:GE 60 WIV 28480 1910-0016
A6CR5 1501-0040 DICDE:SILICON 50 Ma 30 wv 07263 FDG1088
A6CR7 1901-0040 DIOCDE:SILICON 50 MA 30 Wy 07263 £DG1088
A6CRS 1901=-0040 DIODE:SILICON 50 MA 30 Wv 07263 FDG1088
A6CRY 191C=-0016 DIGDE:GE 60 WIV 28480 1510-C016
A6CR10 1901=-C040 DIODE:SILICON 50 MA 30 wv 07263 FDGlOo8sg
A6CRI11 1901-0040 DIODE:SILICON 50 MA 30 wv C7263 FDGl08s
A6Q1 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854~0071
A6Q2 1854~-0071 TSTR:S1 NPN(SELECTED FROM 2N3704) 28480 1854-0071

See introduction to this section for ordering information




Table 6-1. Replaceable Parts, Standard Instruments (Cont'd)

Model 5326/5327B
Replaceable Parts

_—r Mfr
Reference |1 part Number Qty Description Mfr Part Number
Designation Code
A6Q3 18540071 TSTR:S1 NPN{SELECTED FROM 2N3704) 28480 1854-0071
AbQ4 1854~-0009 7 TSTR:SI NPN 80131 2N709
A6QS5 1854=-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 2848¢C 1854=G071
A6Q6 1854=-0071 TSTR:SI NPN{SELECTED FROM 2N3704%) 28480 1854=-0071
A6QT 1854=-0215 1 TSTR:SI NPN 80131 2N3904
A6Q8 1854=0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854=-0071
A6Q% 1854=-0071 TSTR:SI NPN{SELECTED FRGM 2N3704) 28480 1854~-0071
A6Q10 1854~-0071 TSTR3SI NPN{SELECTED FROM 2N3704) 28480 1854=-0071
A6Q11 1854=-0009 TSTR:SI NPN 80131 2N709
A6Q12 1854=0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854=-0071
AeQl3 1854=0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854~C071
ABR1 0683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121 cB8 1015
AGR2 0683=~1525 R:FXD COMP 1500 OHM 5% 1/4W 01121 CcB 1525
A6R3 0683-5125 11 R:FXD COMP 5100 OHM 5% 1/4W 01121 CB 5125
A6R4 0683-~1035 R:FXD COMP 10K OHM 5% 1/4W 01121 CB 1035
A6RS 0683=1035 R:FXD COMP 10K OHM 5% 1/4W 0l121 €8 1035
A6R6 0683=5125 R:FXD COMP 5100 OHM 5% 1/4W 01121 CB 5125
A6R7 0683=-1035 R:FXD COMP 10K QOHM 5% 1/4W 01121 CB8 1035
A6RS 0683=3325 R:FXD COMP 3300 OHM 5% 1/4W ¢l121 CB 3325
A6R9 0683~-3015 R:FXD COMP 300 OHM 5% 1/4W 01121 CB 3015
A6R10 0683-2025 & R2:FXD COMP 2000 OHM 5% 1/4W 01121 CB 2025
A6R11 0683=2735 5 RIFXD COMP 27K QOHM 5% 1/4W 01121 CB 2735
A6R12 0683=5125 R3FXD COMP 5100 OHM 5% L/4W 01121 CB 5125
A6R13 0683=-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 CB 3325
A6R14 0683-1035 R:FXD COMP 10K OHM 5% 1/4wW 01121 C€B 1035
A6R1S 0683=-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 €8 3325
A6R16 0683-5125 R:FXD COMP 5100 OHM 5% 1/4W 01121 CB 5125
A6R17 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 C8 3325
A6R18 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 C8 3325
A6R19 0683=5115 8 R:FXD COMP 510 OHM 5% 1/4W 01121 CcB 5115
A6R20 0683=2735 R:FXD COMP 27K COHM 5% 1/4W 01121 €8 2735
A6R21 0683~1035 R:FXD COMP 10K OHM 5% L1/4W 01121 C8 1035
A6R22 (0683=-3915 3 R:FXD COMP 390 0OHM 5% 1/4W 01121 CB 3915
A6R23 0683=-2025 R:FXD COMP 2000 OHM 5% 1/4W 01121 CB 2025
A6R24 0683=6215 1 R:FXD COMP 620 OHM S% 1/4W 01121 CB 6215
A6R25 0683=1525 R:FXD COMP 1500 OHM 5% 1/4W 01121 CB 1525
A6R26 0683-2025 R:FXD COMP 2000 OHM S% 1/4%W 01121 c8 2025
ABR27 0683=~3025 R:FXD COMP 3000 OHM 5% 1/4MW 01121 CB 3025
A6R28 0683-9115 1 R:FXD COMP 910 OHM 5% 1/4W 1121 C8 9115
A6R29 0683~1525 R:FXD COMP 1500 OHM 5% 1/4W 01121 C8 1525
A&R30 0683-2415 2 R2FXD COMP 240 0OHM 5% 1/4W 01121 CB 2415
A6R31 0683=-1035 R:FXD COMP 10K OHM 5Z 1/4W c1121 CcB 1035
AGR32 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 CB 1035
A6R33 0683=2735 R:FXD COMP 27K OHM 5% 1/4W 01121 CB 2735
A6R34 0683=-2735 R:FXD COMP 27K OHM S% 1/4W 01121 CB 2735
A6R35 0683=1035 R:FXD COMP 10K OHM 5% 1/4W 01121 CB 10635
A6R36 0683-1035 R:FXD COMP 10K OHM 5% 1/4¥W 0i121 CB 1035
A6R37 €683=2045 1 R:FXD COMP 2C0K OHM 5% 1/4W 01121 CB 2045
A6R38 0683=-1035 R:FXD COMP 10K OHM 5% 1/4W 1121 CB 1C35
A6R39 €683=-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 C8 1035
A6R4Q 0683-4735 2 R:FXD COMP 47K OHM 5% 1/4W 01121 CB 4735
A6R4 1L 0683-1525 R:FXD COMP 1500 OHM 5% 1/4W 01121 CB 1525
A6R42 0683-1015 R:FXD COMP 100 OHM 5% 1/4W 61121 CB 1015
A6R43 0683~-4735 R:FXD COMP 47K OHM 5% 1/4W 01121 €8 4735
Ab6R44 0683=1015 R3FXD COMP 100 CHM 5% 1/4W 0l121 c8 1015
A6U1 1820=-0054 IC:TTL QUAD 2=INPY NAND GATE 01295 SN7400N
A6U2 1820-0272 1 IC:ECL TYPE O F/F 04713 MCl022P
A6U3 1820-0068 1 IC:TTL TRIPLE 3=INPUT POS NAND GATE 1204¢C SN7T41QN
Ab6U4 1820~0054 IC:TTL QUAD 2=-INPT NAND GATE 01295 SNT40CN
A6US 1820-0328 1 IC:TTL QUAD 2-INPT NOR GATE 04713 SNT7402N
AsUé& 1820-0147 4 IC:ECL TRIPLE 3=-INPT NOR GATE 04713 MC1007P
A7 05327-60031 1 BOARD ASSY:FUNCTION CONTROL 28480 05327-60031
{SERIES 1312A)
{LOADED ON 056327-20004 BL ANK BOARD)
A7C1 0160-2306 1 C: FXD MICA 27 PF 5% 28480 0160-2306
A7C2 0150-0042 1 C: FXD TI 4.7 PF 5% 500VDCW 78488 TYPE GA
A7C3 0160-2150 1 C: FXD MICA 33 PF 5% 300VDCW 28480 0160-2150
. FACTORY SELECTED PART
A7TCR1 1901-0535 2 DIODE:HYBRID HOT CARRIER 28480 1901-0535
ATR1 0683-1125 4 R:FXD COMP 1100 OHM 5% 1/4W 01121 cB 1125
ATR2 0683-1825 &6 R:FXD COMP 1800 OHM 5% 1/4W 0oL121 CB 1825
A7R3 0683=-1825 R:FXD COMP 1800 OHM 5% 1/4MW 01121 CB 1825
A7TR4 0683=-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 €8 1025

See introduction to this section for ordering information

6-7



Model 5326,/278
Replaceable Parts

Table 6-1. Replaceable Parts,

Standard Instruments (Contd)

rence P Mfr
Reference |, Part Number| Qty Description Mfr Part Number
Designation Code
ASU14 1820-0116 IC:4-BIT BUFF STORE GATED ouTs 2848¢C 1820~-0116
A9uls 1820-011¢ IC:4=-BIT BUFF STORE GATED ouTsS 28480 1820~0116
A9ul7 1820~0729 1 IC:DECODER—DIVIDER 28480 1820~0729
A9u18 1820-0092 ) INTEGRATED CIRCUIT:DECUDER-DIVIDER 28480 1820-0092
A%U19 1820-0092 INTEGRATED CIRCUIT:DECQDER‘DIV!DER 28480 1820-0092
A9Uu20 1820-0092 INTEGRATED CIRCUIT:DECUDER-DIVIDER 28480 1820~0092
ASU21 1820-0092 INTEGRATED ClRCUIT:DECODER—DIVIDER 28480 1820~0092
A9U22 1820-0092 INTEGRATED CIRCUIT:DECODER—DIVIDER 28480 1820~-0092
A9U23 1820-0092 INTEGRATED CIRCUIT:DECUDER‘DIV[DER 28480 1820-0092
A9Xxusg 1200~0477 3 SOCKET:1IC 28480 1200-0477
A9Xule 1200-0477 SOCKET:IC 28480 1200~0477
A9XU24 1200-0477 SOCKET:IC 28480 1200-0477
Alo 05327-60008 1 RIGHT READOUT ASSY 28480 05327-60008
{SERIES 1116A, REV. B8)
(LOADED ON 05327-20008 BLANK BOARD)
05326~00009 2 BRACKET:READUUT 28480 05326-00009
05326~380008 1 INDICATOR:MASK {UsNs Sy ) 28480 05326=-80008
05326~80009 1 INDICATOR:MASK {VyMyHZ) 28480 05326-80009
05326-80010 1 INDICATOR:MASK {(*,Ky6G) 28480 05326~80010
05330~40002 2 BLUCK:ANNUNCIATUR 28480 05330-40002
A10CR1 1901-0040 DIODE:SILICON 50 MA 30 Wy Q7263 FDG108s
A10CR2 1901-0040 OIODE:SILICON 50 MA 30 wv 07263 FDG108s8
A10DS1 2140~0313 14 LAMP:NEON GLOW FROSTED 1.9 MILLIAMPS 08806 C2A-8
Al10DS2 2140-0313 LAMP:NEON GLCW FROSTED 1.9 MILLIAMPS 08806 C2A~8
Al10DS3 2140~0313 LAMP:NEON GLOW FROSTED 1.9 MILLIAMPS 0880¢ C2A-8
AlODS4 2140-0313 LAMP:NEON GLOW FROSTED 1.9 MILLIAMPS 08806 C2a-8
A10DS5 2140-0313 LAMPNEON GLCW FROSTED 1.9 MILLIAMPS 0880¢& C2A~B
Al0DS6 2140-0313 LAMP:NEON GLOW FROSTED 1.9 MILLIAMPS 08806 C2a-B
A10DS7 2140-0313 LAMP:NEON GLOW FROSTED 1.9 MILLIAMPS 0880¢ C2A~8B
A10DS8 2140-0313 LAMP:NEON GLOW FROSTED 1.9 MILLIAMPS 0880¢ C2a-8
A10Ds9 2140-0313 LAMP:NEON GLCW FROSTED 1.9 MILLIAMPS 08806 C2a-B
Al0Q1 1854-0009 TSTR:SI NPN 80131 2NT709
Al10Q2 1854~0009 TSTRz2SI NPN 80131 2N709
Al0Q3 1854~-0009 TSTR:SI NeN 80131 2N70¢%
Al10Q4 1854=0474 16 TSTR:SI NPN 28480 1854=0474
A10Q5 1854=0474 TSTRzSI NPN 2848C 1854-0474
Al0Q6 1854~0474 TSTR:SI NPN 28480 1854~0474
Al0Q7 1854=0474 TSTR:SI NPN 28480 1854~0474
Al10Q8 1854~0474 TSTR:SI NPN 28480 1854~0474
A10Q9 1854=0474 TSTR:SI NPN 28480 1854~0474
Al0Ql0 1854=0474 TSTR:SI NPN 28480 1854~0474
Al10Ql11 1854-0474 TSTR:SI NPN 28480 1854~0474
AloQl2 1854=0474 TSTR:SI NPN 28480 1854~0474
Al0Q13 1854~0474 TSTR:SI NPN 28480 1854=0474
A1l0R1 0683~5125 R:FXD COMP 5100 OHM 5Z 1/4w 01121 €8 5125
A10R2 0683-5125 RzFXD COMP 5100 OHM 5% 1744 01121 C8 5125
AlOR3 0683-5125 R:FXD COMP 5100 OHM 5% 1744 01121 €8 5125
AlO0R4 0683-3025 R:FXD COMP 3000 OHM 5% 174w 01121 CB 3025
AlORS 0683~2025 R:FXD COMP 2000 QOHM 5% 1/74m 01121 c8 2025
AlOR6 0683~-2025 R:FXD COMP 2000 OHM 5% 1744 01121 CB 2025
A10R7 0683-3025 RIFXD COMP 3000 OHM 5% 1744 01121 CB 3025
Al0RS8 0683~5135 6 R:FXD COMP 51K OHM 52 1/4w8 01121 CB 5135
AlO0R9 0683~5135 R:FXD COMP 51K OHM 5% 1/4W 01121 C8 5135
Aloul 1820-0274 12 IC:DTL QuaDp 2=INPT QR GATE 28480 1820-0274
Alou2 1820-0274 IC:DTL QUAD 2=INPT OR GATE 28480 1820~0274
Al0Uu3 1820-0274 IC:DTL QuaDp 2=INPT OR GATE 28480 1820~0274
Al0U4 1820-0274 IC:0TL Quap 2=INPT OR GATE 28480 1820~0274
Al0US 1820-0310 1 IC:DTL TRIPLE 3=INPUT NAND GATE 04713 SC6910PK
AloUe 1820-0273 4 IC:DTL QuaD 2=INPT AND GATE 28480 1820-0273
Alou7 1820~0273 IC:D0TL Quap 2=INPT AND GATE 28480 1820-0273
0510-0207 STANDQFF: PRESS-IN 28480 0510-0207
All 05327-60007 1 LEFT READOUT ASSY 28480 053271-60007
(SERIES 1104A, REV. A)
‘LOADEDV ON 05327=-20007 BLANK BOARD)
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Model 5326/27B

Replaceable Parts
Table 6-1. Replaceable Parts, Standard Instruments (Cont'd)
_— Mfr
Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation Code
Al2R7 0698-7618 R:FXD FLM 888K OHM 1.0% 1/4W 28480 0698-7618
Al12R8 0698=-7618 R:FXD FLM 888K OHM 1.0% 1/4W 2848C 0698-7618
Al12R9 0686=3045 R3FXD COMP 300K OHM 5% L/2W 01121 EB 3045
Al12R10 0698-7618 R:FXD FLM 8B8K OHM 1.0% 1/4W 28480 0698-7618
Al2R11 0698-7618 R:FXD FLM 888K OHM 1.0% 1/4W 28480 0698-7618
A12R12 0698-7618 R:FXD FLM B88K OHM 1.0% 1/4W 28480 0698-7618
Al2R13 0686=3045 R:FXD COMP 300K OHM 5% 1/2W 01121 EB 3045
Al12R14 0698-7618 R:FXD FLM 888K OHM 1.0% 1/4W 28480 0698-7618
A12R1S 0698=T7535 1 R:FXD FLM 98.5K OHM 0.5% 1/8W 28480 0698-7535
Al12R16 0698~7618 RIFXD FLM 888K OHM 1.0% 1/4W 28480 0698-7618
A12R17 0757=-0466 1 R:FXD MET FLM 110K OHM 1% 1/8W 28480 07571=0466
Al12R18 0698=-7618 R:FXD FLM 888K UHM 1.0% 1/4W 28480 0698-7618
Al12R19 0698=7618 R:FXD FLM 888K OHM 1.0% 1/4W 28480 0698=-7618
Al12R20 0698-3152 1 R:FXD MET FLM 3.48K OHM 1% 1/8W 28480 0698=-3152
Al2R21 2100-2503 2 R:VAR CERMET 20K OHM 10% TYPE P 28480 2100-2503
A12R22 0698-7618 R:FXD FLM 888K OHM 1.0% 1/4W 28480 0698-7618
Al12R23 0698-7618 R:FXD FLM 888K OHM 1.0% 1/4W 2848C 0668~7618
A12R24 2100-2503 R:VAR CERMET 20K OHM 10% TYPE P 2848¢C 2100-2503
Al12R25 0683=8245 1 R:FXD COMP 820K OHM 5% 1/4W 01121 CB 8245
A12R26 0683=9145 R:FXD COMP 910K OHM 5% 1/4W 01121 CB 9145
Al12R27 0683-3925 R:FXD COMP 3900 OHM 5% 1/4W 01121 CB 3925
A12R28 0686=1645 1 R:FXD COMP 160K OHM 5% 1/2W 01121 EB 1645
Al12R29 0698=3442 1 R:FXD MET FLM 237 OHM 1% 1/8W 28480 06983442
A12R30 0698-3136 2 R:FXD MET FLM 17.8K OHM 1% 1/8W 28480 0698-3136
A12R31 21060-2931 1 R:VAR CERMET 500 OHM 10% TYPE P 3/4W 28480 2100~2931
Al12R32 0698-3136 R:FXD MET FLM 17.8K GHM 1% 1/8W 28480 0698-3136
Al12R33 0683-1035 RIFXD COMP 10K OHM 5% 1/4W 01121 C8 1035
Al12R34 0683-9145 R:FXD COMP S10K OHM 5% 1/4W 01121 CB 9145
Al2U1 1820-0223 4 INTEGRATED CIRCUIT:0PERATIONAL AMPL. 28480 1820-0223
Al3 05326-60017 1 VOLTMETER v—F CONVERTER ASSY 28480 05326-60017
{SERIES 1032A)
(LOADED ON 05326~20017 BLANK BOARD}
Al3C1 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 5628S 1500225X9020A2-DYS
Al13C2 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56285 150D225%X9C20A2-DYS
Al13C3 0180=-0197 C:FXD ELECT 2.2 UF 10% 20VOCW 5628¢% 150D225X9020A2-DYS
Al13C4 0180-0197 C:FXD ELECT 2.2 UF 103 20VDCW 5628% 150D0225%X5C20A2=DYS
A13C5 0160-2150 C:FXD MICA 33 PF 5% 2848¢C 0160-2150
Al3Cé6 0160~2150 C:FXD MICA 33 PF 5% 28480 0160-2150
A13C7 0160-2930 C:FXD CER 0.01 UF +80-20% 100VDCHW S1418 TA
Al13C8 0170-0055 C:FXD MY C.1UF 20% 200VOCW 56289 192P10402
Al13C9 0160-2150 C:FXD MICA 33 PF 5% 28480 0160~2150
A13C10 0170-0055 C:FXD MY 0.1UF 20% 200VOCW 56285 152P10402
Al13C11 0160=-2150 C:FXD MICA 33 PF 5% 28480 0160—-2150
Al13C13 0160=2249 1 C:FXD CER 4.7 PF 500VDCHW 72982 3C1l-NPO=4.7 PF
A13CR1 1902-0680 2 DIODE:TC REF. JEDEC TYPE 04713 1N827
A13CR2 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A13CR3 1901-0040 DICDE:SILICON 50 MA 30 WV 07263 FDG10ES8
A13CR4 1902=-0680 DICDE:TC REF. JEDEC TYPE 04713 1N827
AL3CRS 1901~0179 5 DIODE:SILICON 15wV 28480 1501-017S
Al13CR6 1901-0179 DIODE:SILICON 15wV 28480 1601-0179
A13CR7 1901-0535 DIODE:sHYBRID HOT CARRIER 28484Q 1501=-0535
A13CR8 1901=-0179 DICDE:SILICON 15WV 2848C 1501-0179
A13CR9 15010040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A13CR10 1901-0040 DIGDE:SILICON 50 MA 30 wv 07263 FDG1088
A13CR11 1901~0040 DICDE:SILICON 50 MA 30 WV 07263 FDG1088
A13CR12 1901-0179 DIODE:SILICON 15wV 2848C 1901-C17S
A13CR13 1901-0179 DIODE:SILICCON 15wV 28480 1601-017S
Al13Q1 1854=-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854~0071
A13Q2 1853-0020 TSTR:S1 PNP{SELECTED FROM 2N3702) 28480 1853=-0020
Al13Q3 1855=0056 1 TSTR:SI FET 80131 2N4342
Al13Q4 1855=-0081 1 TSTR:SI FET 80131 2N5245
A13Q5 1854=0009 TSTR:S1 NPN 80131 2N70S
Al13Q6 1854=-0092 TSTR:SI NPN 80131 2N3563
A13Q7 1854-0092 TSTR:SI NPN 80131 2N3563
A13Q8 1854~-0092 TSTR:SI NPN 80131 2N3563
Al13Q9 1854=0092 TSTR:SI NPN 80131 2N3563
A13Q10 1854=-0071 TSTR:sST NPN(SELECTED FRCM 2N3704) 28480 1854=0C71
Al13R1 0683~1525 R:FXD COMP 1500 OHM 5% 1/4W 01121 CB 1525
A13R2 C757=0421 2 R:FXD MET FLM 825 OHM 1% 1/8W 28480 0757=C421
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Table 6-1. Replaceable

Parts, Standard Instruments (Cont'd)

Model 5326/5327B
Replaceable Parts

B
B . .- Mfr
L/ i Refgrenc_e HP Part Number! Qty Description Mfr Part Number
Designation Code
Al13R3 0757=0421 R:FXD MET FLM 825 OHM 1% 1/8W 28480 0757-C421
Al3R4 0683-1525 R:fFXD COMP 1500 OHM ST 1/4W 01121 CB 1525
A13RS 0683=-2225 R:FXD COMP 2.2K OHM 5% 1/44W 01121 CcB 2225
Al13R6 0683=2225 R:FXD COMP 2.2K OHM 5% 1/4W 01121 CB 2225
A13R7 0698=~3160 2 R:FXD MET FLM 31.6K OHM 1% 1/8W 2848¢C 0&98=-3160
FACTORY SELECTED PART
Al3R8 0757-0398 2 R:FXD MET FLM 75 OHM 1% 1/8W 28480 0757-C3%8
Al3R9 0757-0398 R:FXD MET FLM 75 OHM 1% 1/8W 28480 0757=03%8
A13R10 0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W 28480 0698=3160
FACTORY SELECTED PART
A13R11 0698-7610 4 R:FXD FLM 1.74K OHM 0.5% 1/8%W 28480 0658—7610
Al3R12 0757=-0384 2 R:FXD FLM 20 OHM 1% 1/8W 28480 0757=-C384
Al13R13 0757~0384 R:FXD FLM 20 OHM 1% 1/8W 28480 0757-0384
Al3R14 0698=7610 R:FXD FLM 1.74K OHM 0.5 1/8W 28480 0698=-7610
A13R15 2100-2705 2 R:VAR CERMET 1K OHM 10% TYPE P 3/4W 28480 2100-2705
Al13R16 2100=2705 R3:VAR CERMET 1K OHM 10% TYPE P 3/4W 28480 2100-2705
Al13R17 0698=-7610 R:FXD FLM 1.74K OHM 0.5% 1/8W 28480 0658-7610
Al13R18 0683-3325 R:FXD COMP 3300 OHM 5% 1/4NW 01121 €B 3325
Al3R21 0698-7610 R:FXD FLM 1.74K OHM 0.5% 1/8W 28480 0698-7610
Al13R24 0683=2225 R:FXD COMP 2.2K OHM 5% 1/4W 01121 CB 2225
Al13R27 0683~2225 R:FXD COMP 2.2K OHM 5% 1/4W 1121 CB 2225
Al13R28 0683=4715 RiFXD COMP 470 OHM ST 1/4u 01121 CB 4715
A13R29 0683-3325% R:FXD COMP 3300 OHM 5% 1/4W OL121 CB 3325
AL13R30 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 cB8 1025
Al13R31 0683=3915 R:FXD COMP 390 OHM 5% 1/4W o1l121 CB 3615
Al13R32 0683-6815 R:FXD COMP 680 OHM 5% 1/4W 01121 CB 6815
A13R33 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
Al13R34 0683=5615 2 R2FXD COMP 560 OHM 5% 1/4W 01121 CB 5615
Al13R35 0683=3615 2 R:FXD COMP 360 OHM 5% 1/4W 01121 CB 3615
A13R36 0683=3615 R:FXD COMP 360 OHM 5% 1/4W cl121 CB 3615
A13R37 0683-2225 RzFXD COMP 2.2K OHM 5% 1/4W ol121 CB 2225
A13R38 0683-=1025 R3FXD COMP 1000 OHM 5% 1/4W 01121 €8 1025
Al13R39 0683~-4725 R:FXD COMP 4700 OHM 5% 1/4W 01121 CB 4725
A13R40 0683=3915 R:FXD COMP 390 OHM 5% 1/4W 01121 C8 3915
Al13R41 0683=3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 CB 3325
Al3ul 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
Al13U2 1820-0223 INTEGRATED CIRCUIT:IOPERATIONAL AMPL. 28480 1820-0223
Al3u3 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 1820-0223
Al3U4 1820-0212 IC:ECL QUAD LINE RECEIVER 04713 MC1020P
Al3U5 1820-0213 1 IC:ECL DUAL R-S F/F 04713 MC1014P
Al3Ueée 1820=-0276 1 INTEGRATED CIRCUIT:DIGITAL 04713 MC 1033pP
Al13U7 1820-0145 IC:DIGITAL QUAD 2=-INPT NOR GATE 28480 1820~0145
Al3uU8 1820~-0209 1 INTEGRATED CIRCUIT:DIGITAL 284840 1820~0209
Al4 05326-60015 1 VOLTMETER DISPLAY CONTROL ASSY 2848¢C 05326~60015
{SERIES 944A )
1 (LCADED GN 05326—20015 BLANK BOARD)
A14CR1 1910-0016 DIODE:GE 60 WIV 2848C 1910-001¢
Al4CR2 191C-0016 DIODE:GE 60 WIV 2848C 1510-0016
A14CR3 1910~0016 DICDE:GE 60 WIV 2848C 1510-0016
Al4CR4 1910-0016 DIODE:GE 60 WIV 2848¢C 1$10-0016
A14CRS 1910=0016 DIODE:GE 60 WIV 2848C 1S10-0016
A14CR6 1910=0016 DICDE:GE 60 WIV 2848C 1510-C016
A14CR7 191CG=0016 DIODE:GE 60 WIV 28480 1910-0016
Al4R1 0683-2225 R:FXD COMP 2.2K OHM 5% 1/4W ¢1121 cB 2225
Al4R2 0683=2225 RIFXDC COMP 2.2K DHM 5% 1/4W Cl121 CB 2225
Al4R3 0683=1035 R:FXD COMP 10K OHM 5% 1/74W Gl121 CB 10635
Al4R4 0683-1025 R:FXD COMP 1000 OHM 52 1/4W Ccl121 Cc8 1025
A14R5 0683~-2225 R:FXD COMP 2.2K OHM 5% 1/4W 0l121 €8 2225
Al4R6 0683=2225 R:FXD COMP 2.2K OHM 5% 1/4W 01121 €8 2225
Al4U1 1820-0413 IC:TTL DECADE DIVIDER 12.5 MHZ MIN. 28480 1820=-0413
Al4U2 182¢=-0094 IC:DTL QUAD 2-INPUT GATE 04713 SC6S03PK
Al4U3 1820=-0094 IC:DTL QUAD 2-INPUT GATE 04713 SC6903PK
Al4U4 182G0~0274 IC:0TL QUAD 2=INPT OR GATE 2848C 1820-C274
Al4U5 1820=-0274 IC:DTL QUAD 2-INPT OR GATE 28480 1820~0274
Al4U6 1820-0273 IC:0TL QUAD 2=-INPT AND GATE 28480 1820-G273
Al4U7 1820-0274 IC:DTL QUAD 2=INPT 0OR GATE 2848C 1820-0274

See introduction to this section for ordering information
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Model 5326/27B
Replaceable Parts

Table 6-1. Replaceable Parts, Standard Instruments (Cont'd)

o Mfr
Reference |.p part Number Qty Description Vifr Part Number
Designation Code
Al15 05327-60020 1 BOARD ASSY:POWER SUPPLY 28480 05327-60020
(SERIES 1428A)
(LOADED ON 05326-20020 BLANK BOARD)

0510-0207 NUT:CAPTIVE 4-40 X 0.188 LG 2848C 0510-0207

2200-0145 3 SCREW:PAN HD POZI DR 4-40 X 0.438 ooooc 08D

5040-0409 1 SPACER:SHIELLD 2848¢C 5C40-0409
Al15C1 0160-0163 1 C:FXD MY 0.033 UF 10Z 200VDCW 5628S 192P33392-PTS
Al15C2 0180-0114 C:FXD ELECT 4.0 UF +100-10% 25VDCW 2848¢C 0180-0114
Al15C3 0180-0114 C:FXD ELECT 4.0 UF +100-10% 25VDCW 2848¢C 0180-0114
A15C4 0180-0.:14 C:FXD ELECT 4.0 UF +100-10% 25VDCW 28480 0180-0114
A15C5 0180~0114 C:FXD ELECT 4.0 UF +100-10% 25VDCW 28480 0180-0114
Al5C6 0160=-3878 28 C:FXD CER 1000 PF 20% 100VDCHW 80031 CV2055X7TR102M
A15C7 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059X7R102M
Al5C8 0160-3277 2 C:FXD CER 0.0L UF 20% 50VDCW 96733 G504BX103M
A15CS 0160-3277 C:FXD CER 0.01 UF 20% 50VDCW 96733 G5048X103M
A15CR1 1902=3002 2 DIODE BREAKDCWN:2.37V 5% 28480 1902=3002
A15CR2 1902-0551 2 DIODE BREAKDOWN:&.19V 5% 28480 19G2-0551
A15CR3 1902-0551 DIODE BREAKDOWN:6.19V 5% 28480 1902-0551
A15CR4 1902-3002 DIODE BREAKDOWN:2.37V 5% 28480 1902-3002
A15CRS 1901-0040 DIODE:STLICGN 50 MA 30 WV 07263 FDG1088
A15CRé6 1902-3094 4 DICDE BREAKDOWN:S5.11V 2% 28480 1902-3094
AL1S5CRT 1902-3094 DIODE BREAKDOWN:5.11V 2% 28480 1902-3094
A15CR8 1901-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A15CRS 1902=-3094 DIODE BREAKOCWN:S5.11V 2% 28480 1$02-3094
A15CR10 1902-3094 DIODE BREAKDOWN:5.11V 2% 2848C 1502-3094
A15CR11 1902=33%94 1 DIODE BREAKDOWN:75 V 2% 2848¢C 1902-33%4
A15CR12 1902-3429 1 DIODE BREAKDOWN:100 V 2% 28480 1902-3429
A15CR13 1501-0033 2 DIODE:SILICON 100MA 180WV 07263 FD3369%
A15CR14 1901-0033 DIODE:SILICON 100MA 180wV 07263 FD336S
A15CR15 1901=-0044 4 DIGDE:SILICGON 20MA/1V 28480 1901-0044
A15CR16 1901-0044 DIODE:=SILICON 20MA/1LV 284890 1901~0044
A15CR17 1901-0044 DIODE:SILICON 20MA/1V 28480 1501-0044
A15CR18 1901-0044 DIODE:SILICON 20MA/1V 28480 1501-0044
Al5F1 2110-0487 1 FUSE: 1/20 AMP 2848¢C 2110-0487
Al5Q1 1854-0300 1 TSTR:SI NPN 28480 1854-C300
Al15Q1 1205-0018 2 HEAT SINK:SEMICONDUCTOR 05820 203-C8 =
A15Q2 1853-0073 1 TSTR:SI PNP 28480 1853-0073
A15Q2 1205-0018 HEAT SINK:SEMICONDUCTOR 0582¢ 203-CB
A15G3 1854=0039 1 TSTR:SI NPN 80131 2N3053
Al5Q3 1205-0033 2 HEAT SINK:SEMICONDUCTOR 05820 207-C8
Al15Q4 1853-0012 1 TSTR:SI PNP 80131 2N2904A
Al15Q4 1205-0033 HEAT SINK:SEMICONDUCTOR 05820 207-CB
A15Q5 1854~0232 1 TSTR:SI NPN(SELECTED FRCM 2N3440) 28480 1854=-0232
A150Q5 1205-0061 1 HEAT SINK:SEMICONDUCTOR 05820 209=-C8
A15Q6 1853«0020 TSTR:SI PNP{SELECTED FRCOM 2N3702) 28480 1853=-0020
A15Q7 1854=0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-0071
Al15Q8 1854-0474 TSTR:SI NPN 28480 1854-0474
Al15Q9 1854-0071 TSTR:ST NPN(SELECTED FROM 2N3704) 28480 1854-0071
A15Q10 1853-0020 TSTR:SI PNP(SELECTED FRGOM 2N3702) 28480 1853-0020
Al15R1 0683=2735 R:FXD COMP 27K OHM 5% 1/4W 01121 €8 2135
A15R2 0683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121 CB 1015
Al15R3 0683=1015 R3FXD COMP 100 OHM 5% 1/4W 01121 c8 1015
Al15R4 0683=3925 R:FXD COMP 3S00 OHM 5% 1/4W 01121 CB 3925
Al5R5 0683-3925 R:FXD COMP 390C OHM 5% 1/4W 01121 CB 3925
A15R6 0698-5479 1 R:FXD COMP 8.2 OHM 5% 1/2HW 01121 EB 82GS
A15RT 0683-6815 R:FXD COMP 680 OHM 5% L/4W 01121 CB 6815
A15R8 0683=-6815 RzFXD COMP 680 OHM 5% 1/4MW 01121 CB 6815
A15R9 0683-1325 2 R:FXD COMP 1300 OHM 5% 1/4W 01121 CB 1325
A15R10 2100-2093 2 R:VAR COMP 200 0OHM 30% LIN 1/8W 28480 21002093
A15R11 0683-6815 R:FXD COMP 680 OHM 5% 1/4W 01121 CB 6815
Al15R12 0683-6815 R:FXD COMP 680 OHM 5% L/4w 01121 CB 6815
A15R13 2100-2093 R3IVAR COMP 200 OHM 30% LIN 1/8W 28480 2100-20%3
Al5R14 0683=-1325 R:FXD COMP 1300 OHM 5% 1/4W 01121 CB 1325
A15R15 0683-0275 & R:FXD COMP 2.7 OHM 5% 1/4W 01121 CB 27G5
A15R16 0683-0275 R:FXD COMP 2.7 OHM 5% 1/4W 01121 €B 2765
Al5R17 0683-0275 R:FXC COMP 2.7 OHM 5% 1/4W 01121 CB 2765
A15R18 0683-0275 R:FXD COMP 2.7 OHM 5% 1/4W 01121 €B 2765
A15XF1 1251-3205 2 SOCKET, MINIATURE: SINGLE 00779 2-331272-7
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Table 6-1. Replaceable Parts, Standard Instruments (Cont'd)

Model 5326/5327B
Replaceable Parts

" Mfr

Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation Code
A16 05327-60027 1 BOARD ASSY:CONNECTOR (SERIES 1224A} 28480 05327-60027

(LOADED ON 05327-20027 BLANK BOARD)
Alé6Cl 0180-2352 1 C:FXD ELECT €000 UF +75-10% 15VDCW 2848¢C 0180-2352
AléC2 0180=22%6 1 C:FXD ELECT 4000 UF 475-10% 15VDCW 56286 35D167-DSB(SE)
Al6C3 0180-1962 1 C:FXD AL ELECT 15 UF +50~10% 250VDCW 56285 390156F250EJ4~-DSB
Al6C4 0180-2382 2 C:FXD AL ELECT 1500 UF +75-10% 30VDCW 56285 35D293
Al16CS 018C-2382 C:FXD AL ELECT 15C0 UF +75=10% 30VDCW 5628% 350293
AleCe 0160-~2204 C:FXD MICA 100PF 5% 7213¢ RDM15F10143C
Al6CR1 1910-0016 DIODE:GE 60 WIV 28480 1910-0016
A16CR2 1510-0016 DIODE:GE 60 WIV 2848C 1510=0016
A16CR3 1910-0016 DIODE:GE 60 WIV 28480 1910-0016
Al6CR4 1901-0028 2 DIODE:SILICON 0.75A 4Q0PIV 04713 SR1358-9
A16CR5 1901=0028 DIODE:SILICON 0.75A 4C0PIV 04713 SR1358=-9
Al6CR6 1901-0029 4 OIODE:SILICON 600 PIV 28480 1901-0029
Al6CR7 1901-0029 DIODE:SILICON 600 PIV 28480 1501-0029 N
A16CRS8 1901-0029% DIODE:SILICON 60C PIV 2848¢C 1501-002%
A16CRYO 1901-0029 DIODE:SILICON 600 PIV 2848¢C 1901-002%
A16CR10 1901-0415 4 DICDE:SILICON 50 PIV 3A 2848¢C 1501-0415
Al6CR11 1901-0415 DIODE:SILICGN 50 PIV 3A 2848C 1901-0415
A16CR12 1901-0415 DIODE:SILICON 50 PIV 3A 2848C 1S01-0415
Al6CR13 1901~0415 DIODE:SILICON 50 PIV 3A 28480 1501=0415
AleCR14 1910-0016 DIODE:GE 60 WIV 2848¢C 1910-0016
Al6CR15 1910-0016 DIODE:GE 60 wWIV 2848C 1510-0016
A16CR16 1901-046C 2 DIODE:SILICCN 3=JUNCTION STABISTOR 03508 S$T8523
Al6CR17 1901~046C DIODE:SILICON 3=-JUNCTION STABISTOR 03508 ST8523
A16CR18 1910-0034 1 DIOCDE :GERMANIUM 25V 28480 1910-0034
A16Q1 1854=-0069 TSTR:SI NPN 80131 2N709
Al6R1 0812-0021 2 R2FXD WW 0.47 OHM 5% 3W 2848C 0812-0021
Al6R2 0812=-0021 R2FXD WKW 0.47 OHM 5% 3w 28480 C812=-0021
Al6R3 0686—-2045 1 R:FXD COMP 200K QOHM 5% .5W 01121 EB 2045
Alé6R4 0683-0825 1 R:FXD COMP 8.2 OHM 5% 1/4W 01121 CB 82G5
Al6R5 0683-1025 R:FXD COMP 1600 OHM 5% 1/4W 01121 c8 1025
Al6R6 0683=-5115 R:FXD COMP 510 OHM 5% 1/4W 01121 CB 5115
AL16RT 0698~-3153 2 R:FXD MET FLM 3.83K OHM 1% 1/8w 28480 0698-3153
Al6R8 0757=-0439 1 R:FXD MET FLM 6.81K CGHM 1% 1/8w 28480 0757~043S
AléUl 1820-0196 1 IC:LINEAR VOLTAGE REGULATOR(INPUT) 28480 1820-0156
Al6XAl NOT ASSIGNED
Al6XA2 1251-1886 11 CONN:PC 30-CONTACT (2X15) 71785 252-15-3C-340
Al6XA3 1251-1886 CONN:zPC 30-CCNTACT (2x15) 71785 252=15=30-340
Al6XA4 1251-188¢ CONN:PC 30=-CONTACT (2X15} 71785 252~15=30-340
Al6XAS 1251-1886 CONN:PC 30-CONTACT (2X15) 71785 252=15=-30-340
Al6XA6 1251=2134 4 CONNECTOR:PC (2X18)36 CONTACTS 71785 252=18~30-340
AL6XAT 1251-2134 CONNECTOR:PC (2X18)36 CONTACTS 71785 252-18=30=340
A16XA8 1251-1886 CONN:PC 30-CONTACT (2X15) 71785 252=15=30=340
Al6XA9 1251-1886 CONN:zPC 30~CONTACT (2X15) 71785 252=15=30-340
AL6XALO 1251=2134 CONNECTOR:PC (2X18136 CCNTACTS 71785 252-18=-30-340
Al6XAl11 1251-2134 CONNECTOR:PC (2X18136 CCNTACTS 71785 252-18=30-340
Al6XAL12 1251-1886 CONN:PC 30-CONTACT (2X15}) 71785 252=15=30-340
Al6XA13 1251-1886 CONN:zPC 30-~CCONTACT (2X15) 71785 252=-15=30-340
Al6XAl4 1251=~1886 CONN:PC 30-~CONTACT (2X15) 71785 252=15=3C~340
A16XAl15 1251-1886 CONN:PC 30-CONTACT (2X15) 71785 252=15=3C~340
Al6XAl6 NOT ASSIGNED
Al6XAL17 NOT ASSIGNED .
A16XA18 1251-1886 CONN:PC 30-CONTACT (2X15) 71785 252-15-30-340
A17 05326-60031 1 BOARD ASSY:INPUT C AMPLIFIER 2848C 05326-60031

(SERTES 1312A) 5326B ONLY

{LOADED ON 05326-20031 BLANK BDARD)
Al17C1 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 5628S 150D225X9020A2-DYS
Al17C2 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56285 150D225X9020A2-DYS
Al17C3 0160-2049 4 C:FXD CER FEED=THRU 5000 PF +80-20% 28480 0160-204%
Al7C4 0160-2049 C:FXD CER FEED=THRU 5000 PF +80=20% 2848C 0160-2049
Al17CS 0160-3878 C:FXC CER 1000 PF 20% LOOVDCW 80031 CV2059XTR102M
Al7Cé6 0180-0106 2 C:FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
A17C7 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059X7R102M
Al17C8 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
A17C9 0150-0055 2 C:FXD TI DIOXIDE 10 PF 5% 500VDCW 78488 TYPE GA
Al17C10 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059X7R102M
Al7C11 0150-0045 1 C:FXD TI 8.2 PF 5% 500VDCW 78488 TYPE GA
Al7Cl2 0150-0055 C:FXD T1 CIGXIOE 10 PF 5% 500VOCW 78488 TYPE GA
Al7C13 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059X7R102M
A17CR1 1901-0047 2 DIODE JUNCTICN:SILICON 20PIV 2848¢C 1901-0047
A17CR2 1901-0047 DIODE JUNCTION:SILICON 20PIV 28480 1501-0047
A17CR3 1912-0009 1 DICDE TUNNEL:GERMANIUM 1N3712 0350¢& 1N3712 SPEC

See introduction to this section for ordering information
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Model 5326/27B
Replaceable Parts

Table 6-1. Replaceable Parts, Standard Instruments (Cont'd)

R fr

Refgrenc_e HP Part Number| Qty Description M Mfr Part Number
Designation Code
A17J1 1250-0836 2 CONNECTOR:RF SUB-MINIATURE 58291 50-C53-0000
Al7L1 9100~2259 1 COIL/CHOKE 1.50 UH 10% 59800 1025~24
Al7L2 9100-2260 COIL/CHOKE RF 1.80 UH 10% 82142 06-4436=3K
Al7L3 9140=-0142 COIL:FXD RF 2.20 UH 102 82142 09-4436=4K
Al7L4 9100=-2256 1 COIL/CHOKE 0.56 UH 10% 1301¢ 09=4426=3K
Al7Q1 1853~-0015 TSTR:SI PNP 80131 2N3640
Al702 1853-0015 TSTR:SI PNP 80131 2N3640
Al17Q3 1854=0092 TSTR:SI NPN 80131 2N3563
Al17Q4 1854=~0345 TSTR:SI NPN 80131 2N517S
Al17R1 G760-0012 1 R:FXD MET 0OX S1 OHM 2% 1w 28480 0760-0012
A17R2 0758=-0093 1 R:FXD MET OX 56 OHM 5% 1/4W 28480 0758~-0093
A17R3 Q683=-1045 R2FXD COMP 100K OHMS 5% 1/4W 01121 CB 1045
Al7R4G 0683-7515 R:FXD COMP 750 OHM 5% 1/4W 01121 CB 7515
Al17R5 0683-1515 R:FXD COMP 150 DHM 5% 1/4W 0ol1z21 CB 1515
A17RE 0683-1825 R:FXD COMP 1800 OHM 5% 1/4W 01121 CB 1825
A17RT 0683=-1825 R:FXD COMP 1800 OHM 5% 1/4W 01121 CB 1825
Al17R8 0683-1825 R:FXD COMP 1800 OHM 5% 1/4W 01121 CB 1825
Al17R9 0683-1825 R:FXD COMP 1800 OHM 5% 1/4W 01121 CB 1825
A17R10 0683=2215 R:FXD COMP 220 OHM 5% 1/4W 01121 CB 2215
Al17TR11 2100-2633 2 R:VAR CERMET 1K OHM 10%Z LIN 1/2w 28480 2100-2633
A17R12 0683=-2015 3 R:FXD COMP 200 OHM 5% 1/4W 01121 €B 2015
Al17R13 06832015 R:FXD COMP 200 OHM 5% 1/4W 01121 €8 2015
Al17R14 0683-1515 R:FXD COMP 150 OHM 5% 1/4W 01121 CB 1515
A17R15 0683=~5105 R:FXD COMP 51 OHM 5% 1/4¥W 01121 €8 5105
Al7R16 0683=7515 R:FXD COMP 750 OHM 5% 1/4W Gl121 €8 7515
Al17TR17 0683=1045 R:FXD COMP 100K OHMS 5% 1/4W 01121 CB 1045
Al17R18 0683~1225 R:FXD COMP 1200 OHM 5% 1/4W 01121 CB 1225
A17R19 0683-3625 R:FXD COMP 3600 OHM 5% 1/4W 01121 CB 3625
A17R21 0698~3153 R:FXD MET FLM 3.83K OHM 1% 1/8W 28480 0698=3153
AlTR22 0757-0284 1 R:FXD MET FLM 150 OHM 1% 1/8W 28480 0757-0284
A17R23 0757=0280 1 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A17R24 0683=-4715 R:FXD COMP 470 OHM 5% 1/4W 01121 CB 4715
A1TR25 0683~5615 R:FXD CAMP 560 OHM 5% 1/4W 01121 CB 5615
Al17R26 0757=0416 1 R:FXD MET FLM 511 OHM 1% 1/84W 28480 0757=0416
Al7Ul 1858-0004 1 TSTR ARRAY:SI NPN DUAL DIFF. AMPL. 28480 1858-00604
Al7U2 1820=-0147 IC:ECL TRIPLE 3~INPT NOR GATE 04713 MC1007P

05326~00031 1 SHIELD:NOISE 28480 05326-00031
Al8 05327-60033 1 BOARD ASSY:HIGH SENSITIVITY PRESCALER 2848C 05327-60033

(SERIES 1248A)
{LOADED ON 05327-20033 BLANK BOARD)

Al8C1 0180-0228 C:FXD ELECT 22 UF 10% 15VDCW 56286 1500226X9015B2~-DYS
Al18C2 0160-2049 C:FXD CER FEED-THRU 5000 PF +80-20% 28480 0160-2049
A18C3 0160-~3879 3 C:FXD CER 0.01 UF 20% 100VDCW 72982 8121=-B112-X7R=103M
Al8Ce 0160-2049 C:FXD CER FEED-THRU 5000 PF +80~-20% 28480 0160-2049
Al18CS 0180~0228 C:FXD ELECT 22 UF 10% 15VDCW 56285 150D226%X901582=DYS
Al8Cé 0160-3879 C:FXD CER 0.01 UF 20% 100VDCW 72982 8121-B112-X7R-103M
A18C7 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059XTR102M
Al8Cs8 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059XTR102M
A18C9 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV205SX7TR102M
Al18C10 0160~-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV205SXTR102M
AlsC1il 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059X7R1C2M
A18C12 0160-3878 C:FXD CER 1000 PF 20%Z 100VDCW 80031 CV2059X7TR102M
Al8C13 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059XTR1I02M
Al8C1l4 0160-3878 C:FXD CER 1000 PF 202 100VDCW 80031 CV2059XTR102M
A18C15 0160-3878 C:FXD CER 1000 PF 20% 1lCOVDCW 80031 CV2059X7R102M
Al8Clé 0160=-3878 C:FXD CER 1000 PF 202 100VOCW 80031 CV2055XTR102M
Al18C17 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CVZ2059X7TR102M
Al8Cl8 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV205SXTR102M
Al8C19 0160~3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059XTR102M
A18C20 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV205SXTR102M
Al18C21 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV205SXTR102M
Al8C22 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059XTR102M
Al8C23 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059XTR102M
A18C24 0160-3878 C:FXD CER 1000 PF 202Z 100VDCW 80031 CV2059XTR102M
Al18C25 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2055X7R102M
Al8C26 0160~3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2055XTR102M
A18C27 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV2059XTR102M
Al8C28 0160~-3879 C:FXD CER 0.01 UF 20% 100VDCW 72982 8121-B112=-X7R=-103M
A18C29 0160-3878 C:FXD CER 1000 PF 20% 100VDCW 80031 CV205SXTR102M
A18CR1 1901-0050 2 DIODE:SI 200 MA AT 1V 07263 FDA 6308
A18CR2 1901=-0050 DICDE:SI 200 MA AT 1V 07263 FDA 6308
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Table 6-1. Replaceable Parts, Standard Instruments (Cont'd)

Model 5326/5327B
Replaceable Parts

o Mfr
Reference |ip part Number Qty Description Mfr Part Number
Designation Code
A18CR3 1901-0040 DIGDE:SILICON 50 MA 30 Wv 07263 FDGl1088
Al18CR4 1901=-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A18CR5 1901=-0040 DIODE:SILICON 50 MA 30 WV 07263 FDG1088
A18CR6& 1901=-0040 OIODE:SILICON 50 MA 30 WV 07263 FDG10&8
Al8F1 2110~0436 2 FUSE:1/10 AMP 125V 2848C 2110-0436
AlBF2 2110-0436 FUSE:1/10 AMP 125V 2848C 2110-0436
Al8J1 1250-0836 CONNECTOR:RF SUB=MINIATURE 98291 50=-053=-0000
AlsLl 9100-1788 2 COIL:CHOKE 02114 VK200-10/48
Al8L2 9100-1788 COIL:CHOKE 02114 VK200-10/4B
Al18Q1 1854=-0345 TSTR:SI NPN 80131 2N517S
Al18Q2 4854=-0092 TSTR:SI NPN 80131 2N3563
A18R1 0683-1025 R:2FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
Al8R2 0698~5996 2 R:FXD COMP 560 OHM 5% 1/8W 28480 06985996
Al18R3 2100-2633 R:VAR CERMET 1K OHM 10%Z LIN 1/2W 28480 2100~2633
A18R4 0683=3925 R:FXD COMP 3900 OHM 5% 1/4W 01121 CB 3925
Al8RS 0698=3378 5 R:FXD CARBON 51 OHM 5% 1/8W 28480 0698-3378
Al8R6E 0698=-3378 R:FXD CARBON 51 QHM 5% 1/8W 28480 0698-3378
Al8R7 0698=3111 5 R:FXD COMP 30 OHM 5% 1/8W 28480 0698-3111
A18BRS 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 C8 1025
Al8R9 0683-~2015 R:FXD COMP 200 OHM 5% 1/4W 01121 CB 2015
FACTORY SELECTED VALUE
Al18R10 2100~2413 2 R3:VAR FLM 200 OHM 10% LIN 1/2W 28480 2100~2413
Al8R11 0698-6283 2 R:FXD COMP 10 0OHM 5% 1/8W 01121 88 1005
Al18R12 0683=1505 2 R2FXD COMP 15 OHM 5% 1/4W c1121 CB 1505
Al18R13 0698=3374 4 R:FXD CARBON 20 OHM 5% 1/8W 28480 0698-3374
Al18R14 NOT ASSIGNED
Al18R15 0698-5180 R3:FXD COMP 2K OHM 52 1/8W 2848C 0698~-5180
Al8R16 0698-3378 R:FXD CARBON 51 OHM 5% 1/8W 28480 0698-3378
Al18R17 0698=-3374 R:FXD CARBGN 20 OHM 5% 1/8W 28480 0698-3374
Al18R18 0683~4315 5 R:FXD COMP 430 OHM 5% 1/4HW 01121 CB 4315
Al18R19 0698=5180 R:FXD COMP 2K OHM 5% 1/8W 28480 0698-5180
Al18R20 0698-3111 R:FXD COMP 30 OHM 5% 1/8W 28480 0698-3111
Al18R21 0698=5996 R:FXD COMP 560 OHM 5% 1/84W 28480 0658~59%56
Al18R22 0698=4131 4 R:FXD COMP 56 OHM 5% 1/8W 28480 0698-4131
A18R23 0698~4131 R:FXD COMP 56 OHM 5% 1/8W 28480 0698~-4131
Al8R24 0698=-3111 R:FXD COMP 30 OHM 5% 1/8W 28480 0698-3111
A18R25 0683-1025 R2FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
A18R26 0683-1015 R:FXD COMP 100 COHM 5% 1/4W 01121 CB 1015
FACTORY SELECTED VALUE.
A18R27 21002413 R:VAR FLM 200 OHM 102 LIN 1/2W 28480 2100-2413
Al18R28 0698-6283 R:FXD COMP 10 OHM 5% 1/8W 01121 BB 1005
Al8R29 0698~5177 2 R:FXD COMP 820 GHM 5% 1/8%W 28480 0698=-5177
A18R30 0698-5177 R:FXD COMP 820 OHM 5% 1/8W 28480 0698-51717
A18R31 0683-1505 R:FXD COMP 15 OHM 5% 1/4W Q1121 C8 1505
Al8R32 NOT ASSIGNED
A)l8R33 . 0698-3374 R:FXD CARBON 20 OHM 5% 1/8W 2848¢C 0658-3374
Al18R34 0698-8073 1 R2FXD COMP 1.6K OHM ST 1/8W 01121 BB 1625
Al8R35 0698=-3378 R:FXD CARBON 51 OHM 5% 1/8W 28480 0698-3378
Al18R36 0698-3111 R:FXD COMP 30 OHM 5% 1/8W 28480 0698=-3111
A18R37 0698-3378 R:FXD CARBON 51 OHM 5% 1/8W 28480 0698-3378
A18R38 0698=~3374 R:FXD CARBON 20 OHM 5% 1/8W 28480 0698=-3374
A18R39 0683-4315 R:FXD COMP 430 OHM 5% 1/4W 01121 CB 4315
A18R40 0698-4131 R:FXD COMP 56 OHM 5% 1/8W 28480 0698=-4131
Al8R41 0698=5563 1 R:FXD CARBON 180 OHM 5% 1/8W 28480 0698-5563
A18R42 0698-4131 R:FXD COMP 56 OHM 5% 1/8W 2848¢C 0698-4131
A18R43 0698=-3111 R:FXD COMP 30 OHM 52 1/8W 28480 0698-3111
Al8R44 0698-3113 R:FXD CARBON 100 OHM 5% 1/8W 28480 0698-3113
Al18R4S NOT ASSIGNED
Al18R46 0683-~1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
Al18R47 0683=-3905 1 R:FXD COMP 39 OHM 5% 1/4W c1121 CB 3905
Al18R48 0683-8215 1 R2FXD COMP 820 OHM 5% 1/4W 01121 CB 8215
Al8R49 0683=-1025 R:FXD COMP 1000 OHM 5% 1/4MW 01121 c8 1025
A18R50 0683—4315 R:FXD COMP 430 OHM 5% 1/4W 01121 CB 4315
A18R51 0683=4315 R:FXD COMP 430 OHM 5% 1/4W 01121 CB 4315
A18R52 0683~4315 R:FXD COMP 430 OHM 5% 1/4W 01121 CB 4315
Al18R53 NOT ASSIGNED
Al8Ul 5088-7002 1 IC:LIMITER 2848C 5088-7C02
Al8U2 1826=~0084% 1 IC:LINEAR 28480 1826-0084
A18U3 1826-0085 1 IC: LINEAR 28480 1826-0085
OR
A18U3 1826-0151 1 IC: LINEAR 28480 1826-0151
A18U4 1820-0736 1 IC: DIGITAL 28480 1820-0736
OR
A18U4 1820-0558 1 IC: DUAL-BINARY 28480 1820-0558
A18U5 1820-0714 1 IC: DIGITAL QUINARY DIVIDER 28480 1820-0714
A18UB 1820-0489 IC: ECL 28480 1820-0489
A18U7 1821-0001 2 TRANSISTOR ARRAY:SI NPN 02735 CA3046
A18U8 1821-0001 TRANSISTOR ARRAY:SI NPN 02735 CA3046
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Model 5326/27B
Replaceable Parts

Table 6-1. Replaceable Parts, Standard Instruments (Cont'd)

Reference A Mfr
: A HP Part Number| Qty Description Mfr Part Number
Designation Code
Al8U9 1820~0802 1 IC:ECL QUAD 2=INPT NOR GATE 04713 MClol02L
CHASSIS PARTS
Bl 3150-0039 1 FILTER:AIR 28480 3150-C039
81 3140-0030 1 MOTOR:SHADED POLE 28480 3140-003¢C
81 3160-0035 1 FAN:IMPELLER AXIAL 2-1/4 DIAM 04870 2 1/4 RHF 125 S
Bl S5212A~128 1 BRACKET :FAN 28480 5212A=128
c1l 0160-3043 1 C:FXD CER 2 X 0.005 UF 20% 250VAC 56285 25C147A=CDH
F1l 2110-0020 1 FUSE:0.8A 250V SLOW~-BLOW 75915 313.8G60S8
F1l 2110-0304 1 FUSE:CARTRIDGE 1.5 AMP 250V SLOW=-BLOW 7140¢C MDX=1=1/2A
F1l 1400~-0084 1 FUSEHCLDER:EXTRACTOR POST TYPE 75915 342014
J1 1510=-0075 1 BINDING POST ASSY:BLACK 28480 1510-0075
Jl 1510-0074 1 BINDING PGST ASSY:SAFETY RED INSULATOR 28480 1510-0074
J2 1250-1253 5 CONNECTOR:RF BNC MOUNT JACK 24931 28JR194~1
J3 1250~1253 CONNECTOR:IRF BNC MOUNT JACK 24931 28JR194~1
J4 1250-1253 CONNECTQOR:RF BNC MOUNT JACK 24931 28JR1S54=1
J5 1250~1253 CONNECTOR:RF BNC MOUNT JACK 24931 28JR154-1
Jé 1250-1253 CONNECTOR:zRF BNC MOUNT JACK 24931 28JR1G4=1
J8 1251=~2357 1 SOCKET:3-PIN MALE POWER RECEPTACLE 8238% EAC-301
J11l 1250-0212 1 CONNECTOR:JACK CHASSIS BNC 95712 30409-1
P1 5060~-0109 2 CONNECTOR:15 CONTACTS 2848¢C 5060-0109
Ql 1853=-0233 1 TSTR:SI PNP 01295 TIP 32
N
Q1 05327=-20024 2 HEAT SINK FOR Q1 AND Q2 28480 05327-20024
Q2 18540420 1 TSTR:SI NPN 28480 1854=-0420
Q2 05327-20024 HEAT SINK FOR Q1 AND Q2 28480 05327-200C24
R1 2100-2961 1 R:VAR COMP 1 MEGOHM 10% 10 CLOG 1/4MW 2848C 2100-2961
R1 00180-67403 2 KNOB ASSY 28480 00180-6T7403
S1 PART OF R1
52 3101-1599 2 SWITCH:SLIDE OP3T 0.5A 125V AC/CC 2848C 3101-15S6S
{FAST=NORM=HGLD)
s3 3101-1216 1 SWITCH:zPUSHBUTTON SPST 8238% 8S-1034
(RESET)
S4 3101-1599 SWITCH:SLIDE DP3T 0.5A 125V AC/DC 2848¢C 3101~-15%9
{RANGE)
Ss 05326~60018 1 SWITCH ASSY:TIME BASE(WIRED) 28480 05326-60018
sSé6 05326~60020 1 SWITCH ASSY:FUNCTION (WIRED) 5326B 28480 05326-60020
S6 05327=-60017 1 SWITCH ASSY:FUNCTION (WIRED) 5327B 28480 05327-60017
57 3101-159¢6 SWITCH:SLIDE DPDT MINIATURE 78488 $5-91-1
(OSC~INT/EXT)
S8 N 3101-1596 SWITCH:SLIDE DOPDT MINIATURE 78488 §$5-91~1
(STORAGE)
s9 3101=-1234 1 SWITCH:SLIDE DPDT 82389 11A-1242)
(SELECTOR 115/230V)
Tl 9100-3020 1 TRANSFORMER : POWER 28480 9100-3020
OTHER CABINET PARTS
0460~0114 12 TAPE:POLYURETHANE 1~1/4 IN WIDE 85471 TESAMOLL~2
1490-0030 1 STAND:TILT 2848¢C 1490-003C
5000~0050 2 TRIM:SIODES 28480 5000~C050
5060-0729 2 FRAME ASSY:3 X 11(SIDE)} 28480 5060-072S
5060-0767 5 FCCT ASSY:fFM 2848C 5C60=0767
05326-00001 1 PANELsFRONT 28480 05326=-000C1
05326-00032 1 PANEL:REAR 284806 05327-00032
05326-00008 1 INSULATOR 28480 05326-000C8
05326-00011 1 PLATE:CONNECTOR,LONG (J9 COVER) 2848C 05326~00011
05327-20016 WINDOW (5327B)
05326-20006 1 WINDCW (5326B) 28480 05326-20006
7120-1254 1 TRADEMARK (HP LOGO) 28480 7120-1254
PAINTED CABINET PARTS
05325-00009 1 COVER:BOTTOMI{OPT X95) 2848C 05325-00009
05330-00033 1 BOTTOM CCVER 2848¢C 05330-00033
05326~00006 1 PANEL:FRONT PANEL TRIM (OPT A85/X95 2848C 05326-00006
05327-00007 1 PANEL :RIGHT FRONT TRIM(5327B)STANDARD 2848¢C 05327=-00007
05326-00026 1 PANEL:RIGHT FRONT TRIM(5326B)STANDARD 2848¢ 05326-0C026
0532600025 1 PANEL:LEFT FRONT TRIM(STANDARD) 2848¢C .05326=00025
05326=00007 1 PANEL:LEFT FRONT PANEL TRiIM {5326B} OPT A85/X95 2848C 05326=000C7
05326=-00029 1 SIDE COVER:STANDARD COLOR 2848C 05326-00025
05326~00021 2 SIDE COVER:OPT X95 2848¢C 05326-0G021
05326~00022 1 TOP CGVER(QPT X95) 28480 05326-00022
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Table 6-1. Replaceable Parts, Standard Instruments (Cont'd)

Model 5326/5327B
Replaceable Parts

.. Mfr
Reference |1p pary Number Qty Description Mfr Part Number
Designation Code
05326-00030 1 TGP COVER:STANDARD COVER 2848¢C 05326-00030
05326~ 60029 2 KIT:RACK MOUNT(OPT A85/X95) 28480 05326-60029
05326~60029 KIT:RACK MOUNT (CPT A85/X95) 28480 05326=60029
05326~60046 1 KIT:RACK MOUNT(STANDARD) 2848¢C 05326~60046
CONSISTING COF:
-
2370-0012 3 SCREW:SST FLAT HD PHL DR 6=32 X 1/4 2848C 2370-0012
2510-0047 4 SCREW:PAN HD POZI DR 8=32 X 0.438" LG 00000 0BD
5020-0706 1 BRACKETSLEFT 28480 5020-C706
5020-0707 1 BRACKETzRIGHT 2848C 5020~0707
05326~40002 1 STRIP:FILLER GRAY 28480 05326=40002
INTERNAL AND OTHER PARTS
0370-0104 2 KNOB: BLK BAR W/ARROW 1/4" SHAFT (FUNCTION 28480 0370-0104
(FUNCTION 5326B)
0340-0734 2 INSULATOR: BINDING POST, RED 28480 0340-0734
0340-0733 2 INSULATOR: BINDING POST, BLACK 28480 0340-0733
0340-0765 INSULATOR: TRANSISTOR 28480 0340-0765
0370-0104 KNOB: BLK BAR W/ARROW 1/4” SHAFT {TIME BASE) 28480 0370-0104
0370-0163 1 KNOB: BAR BLK 0.500” DIA {FUNCTION 5327B) 28480 0370-0163
1200-0147 BUSHING: TRANSISTOR 28480 1200-0081
01821-67401 2 KNOB: TRIGGER LEVEL 28480 01821-67401
05326~20046 1 BOARD:BLANK (REAR PANEL CONNECTOR) 28480 05326-=20046
05326=-60032 1 CABLE ASSY:PCOWER 28480 05326-60032
05326~60021 1 CABLE ASSY:VOLTMETER 28480 05326~60021
05326~00019 2 SPACER(DVM JACKS, WHITE) 28480 05326=00019
05326-00018 1 CHASSIS 2848C 05326-00018
05326~-00010 1 SHIELD:NIXIE 28480 05326-00010
05327-60011 1 CABLE ASSY:PRESCALER 28480 05327-60011
05326=-00033 1 ADAPTER :CONNECTOR 28480 05326=-00033
5040-0345 4 INSULATOR:DVM JACKS, JADE GRAY 28480 5040-G345
8120-1378 1 CABLE ASSY:AC POWER CORD 70903 KH=7081
5060-0109 CONNECTOR:15 CONTACTS 28480 50600109
5040-0170 5 GUIDE:PLUG-IN PC BOARD 28480 5040-0170

See introduction to this section for ordering information
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Model 5326/27B
Replaceable Parts

Table 6-2. Replaceable Parts, Options

Reference " Mfr
. g HP Part Number| Qty Description Mfr Part Number
Designation Code
v

A9 05326-60025 (OPTION 001 (8 DIGIT DISPLAY})

DELETE A9 05326-60008 AND REPLACE

WITH A9 05326-60025.

17 DISPLAY ASSY 28480 05326~60025

{SERIES 1032A)

LOADED ON C5326-20008 BLANK BOARD.
ASDS1 1970-0042 8 TUBE:NUMERICAL INDICATOR 83594 B-5750-S
A9DS1 1200-0405 8 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
A9DS2 1970-0042 TUBE:NUMERICAL INDICATCR 83594 B=5750=S
A9DS2 1200~0405 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
A9DS3 1970-0042 TUBE:NUMERICAL INDICATCR 83594 B~5750-5
A9DS3 1200-0405 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
A9DS4 1970-0042 TUBE:NUMERICAL INDICATOR 83594 B=5750-S
A9DS4 1200=-0405 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
ASDSS 1970=-0042 TUBE:NUMERICAL INDICATCR 83594 8=5750-S
A9DSS 1200-0405 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
A9DS6 1970-0042 TUBE:NUMERICAL INDICATOR 83594 8=5750-5
ASDS6 1200-0405 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
ASDST 1970~-0042 TUBE:NUMERICAL INDICATOR 83594 B=5750-5
A9DS7 1200-0405 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
A9DS8 1970-0042 TUBE:NUMERICAL INDICATOR 83594 B=5750-S
A9DS8 1200~-0405 SOCKET:TUBE FOR 5700 SERIES 83594 SK 207
A9R1 0683-1025 2 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
AIR2 0698-8431 8 R:FX0D COMP 7500 OHM S5Z 1/4W 28480 C698=-6431
ASR3 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025
A9R4 0698=-8431 R:FXD COMP 7500 OHM 5% 1/4w 2848C G658-8431
A9RS 0698-8431 R:FXD COMP 7500 OHM 5% 1/4W 28480 0698-8431
ASR6 0698=8431 R:FXD COMP 7500 OHM 5% 1/4W 28480 0698-8431
A9R7 0698=-8431 R:FXD COMP 7500 OHM 5% 1/4W 28480 C698=8431
A9RS8 0698-8431 R:FXD COMP 7500 OHM 5% 1/4W 28480 0658-~8431
AGRY 0698-8431 R:FXD COMP 7500 DHM 5% 1/4W 28480 0698=8431
A9R10 0683-1005 2 R:FXD COMP 10 OHM 5% 1/4W €1121 CB 1005
A9R11l 0698-8431 R:FXD COMP 7500 OHM 5% 1/4W 28480 0698-8431
A9R12 0683-1005 R:FXD COMP 10 OHM 5% 1/4W ci121 B 1005
ASU1 1820-0275 1 IC:ECL TO TTL QUAD 2-INPT OR TRANS. 04713 MC1G63sp
A9U2 ‘ 1820-0119 A 7 IC:TTL BLANKING DECADE CODUNTER 28483 1820-Cl1S
A9U3 1820-0119 A IC:TTL BLANKING DECADE COUNTER 2848¢C 1820-C115%
A9U4 1820=-0119 A IC:TTL BLANKING DECADE COUNTER 28480 1820-Cl15
A9US 1820-0119 A IC:TTL BLANKING DECADE COUNTER 28480 1820-0119
ASUb 182C¢=-0119 A IC:TTL BLANKING DECADE COUNTER 28480 1820-C11¢s
A9u7 1820-0119 A IC:TTL BLANKING DECADE COUNTER 28480 1820-G119
A9us 1820-C119 4 IC:TTL BLANKING DECADE CCUNTER 2848¢C 1820-0116
ASU9 1820-0116 8 1C:4~-BIT BUFF STORE GATED OUTS 2848C 1820-011¢
A9U10 1820-0116 IC:4-BIT BUFF STORE GATED OUTS 2848¢C 1820-0116
A9U11 1820~C116 IC:4=-BIT BUFF STORE GATED QUTS 2848¢C 182C=C116
A3ul2 1820-0116 IC:4=-BIT BUFF STORE GATED QUTS 2848C 1820-0116
AgUu1l3 1820-0116 I1C:4~BIT BUFF STORE GATED QUTS 28480 1820~Cl1é
ASUl4 1820-0116 IC:4=-BIT BUFF STORE GATED OUTS 28480 1820-0116
A9ULS 1820-0116 IC:4-BIT BUFF STORE GATED QUTS 2848¢C 1820-Cl16
A9Ule 1820-0116 1C:4-BIT BUFF STORE GATED OQUTS 2848¢C 1820-0116
A9U17 1820~0729 1 IC:DECODER=DIVIDER 28480 1820-G729
ASuU18 1820=0092 7 INTEGRATED CIRCUIT:DECOCER-DIVIDER 28480 1820-GCs2
A9U19 1820-0092 INTEGRATED CIRCUIT:DECODER-~DIVIDER 28480 1820-0092
ASU20C 1820-0092 INTEGRATED CIRCUIT:DECODER=DIVIDER 28480 1820=-0052
A9U21 1820-0092 INTEGRATED CIRCUIT:DECODER=DIVIDER 28480 1820-00%2
AQU22 1820-0692 INTEGRATED CIRCUIT:DECODER-DIVIDER 28480 1820-0092
A9u23 1820-0092 INTEGRATED CIRCUIT:DECCDER=-DIVIDER 28480 1820-0092
A9U24 1820-0092 INTEGRATED CIRCUIT:DECODER=DIVIDER 28480 1820~-0092
A9XuUs 1200-0477 3 SOCKET:IC 2848¢C 1200-0477
A9XUlé 1200-0477 SOCKET:1IC 2848¢C 12C0-0477
ASXU24 1200-0477 SOCKET:=1C 2848C 1200-0477

See introduction to this section for ordering information

AFOR THIS INSTRUMENT, 1820-0232's ARE DIRECTLY INTERCHANGEABLE WITH THE 1820-0119's.
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Model 5326/27B

Options and Manual Changes

Figure 7-2. A18 Prescaler Board Assembly (5327B Only)
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Model 5326/27B
Schematic Diagrams

Figure 8-2. Integrated Circuit Diagrams (Continued)
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Model 5326/27B
Schematic Diagrams

Figure 8-2. Integrated Circuit Diagrams (Continued)
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Figure 8-2. Integrated Circuit Diagrams (Continued)

Model 5326/27B
Schematic Diagrams
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Model 5326/278B
Schematic Diagrams

Figure 8-2. Integrated Circuit Diagrams (Continued)
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Model 5326/27B
Schematic Diagrams

Figure 8-2. Integrated Circuit Diagrams (Continued)
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Schematic Diagrams
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A1 ATTENUATOR OPERATION

Attenuator Assembly Al consists of two input attenuator channels.
Since the channels are identical, only Channel A will be described.
Channel A input signals are routed through J3 to the attenuator net-
work. When ATTEN switch S2 is set to X1, the full input signal is fed
to the gate of Q1A. With the ATTEN switch in X10, R2, R5, C1, and
C3 serve as a 10:1 voltage divider. In the X100 position, the 100:1
divider consists of R2, R4, C1, and C2. R3 provides damping.

When AC/DC switch S4 is set to AC, C4 is in series with the signal
path. CR3 and CR4 limit the input amplitude to Q1A to approxi-
mately 5.8 volts. R7 and R8 provide current limiting. C5 com-
pensates Q1A input capacitance.

Q1A and QIB form a differential amplifier connected as source
followers. The outputs are fed to A2 via pins 5 and 6 of J1. LEVEL
potentiometer R24 determines the trigger level on Q1B gate. The
trigger level can be preset to zero volts or varied from -3 to +3 volts;
or with the LEVEL control set to PRESET, an external trigger level
can be applied at J10 to AlJ1(D) for remote programming. Diodes
CR6 and CR7 develop 5 volts for the input protection and level pots.
R12 adds symmetry to the voltage range of R24. RI1 lowers the
impedance of Q1B gate circuit to limit stray charges and false
triggering. R10 and C8 form a filter to prevent noise from triggering
the differential amplifier.

When SLOPE switch S5 is set to -, a ground is supplied via CR2 to J1
pin A. This sets amplifier trigger A2 to trigger on the negative
slope of the input signal. When remote programming is used, J1(C)
is held high to disable the SLOPE switches and the CHK switch.

COM-SEP-CHK switch S1 connects inputs A and B in parallel
when set to COM and grounds J2(C) via CR1 for the check mode.

Al contains trigger lights DS1 and DS2 and current limiters R1 and
R2. CR1, CR2, and CR9 eliminate interaction of the remote pro-
gramming signals.















J3

A INPUT>——-

SEP O\

Ja

B INPUT>——

A2 TROUBLESHOOTING

When tracing the signal through the amplifier assembly, a good
starting point is the collector of Q4, test point 4. With a sine wave
input and the LEVEL control set to zero, this waveform should
always resemble a square wave, due to the action of the Schmitt
Trigger. A second check would be test point 6. If no signal is
available there, check the slope gates of Ul and transistors Q9-
Q12. Make use of the waveforms that are provided on this page.
Once the problem is confined to a general area, use dc voltage
checks to pinpoint the trouble.

Figure 8-5
A1 ATTENUATOR ASSEMBLY

(See Page 8-13)

-




A2, A3 AMPLIFIER/TRIGGER OPERATION

Two input amplifier assemblies are provided: A2 for Channel A and
A3 for Channel B. Since the assemblies are identical, only one will
be described. The input signal and the trigger level are received from
Al via P2(5) and P2(6) respectively. Potentiometer R2 is adjusted
to cancel out offset voltages due to imbalances in the circuit.

The differential amplifier (Q1 and Q8) serves to clip a small
window out of the input signal waveform. The outputs of Q1
and Q8 drive another differential amplifier Q2 and Q6. Q2 and
Q6 inject a current drive input to differential Schmitt trigger Q3,
Q4, Q5, and Q7.

Q3 and Q7 are common base amplifiers, which present a low input
impedance and high output impedance to Q4 and Q5. This
arrangement allows for greater high-speed operation of Q4 and Q5.
C2 and R15 reduce the hysteresis of the Schmitt trigger to give
greater reliability at the high frequencies. Two out-of-phase
signals from this circuit are routed to Q9 and Q10. The output
levels shift from approximately +0.8 to +0.5 volts.

The SLOPE switch on Al drives U1D(11) low for a +slope selection
and UlA(@3) low for a -slope selection. This allows either the
in-phase signal or the out-of-phase signal to be switched to Q13
via Q10 and Q12 for +slope or via Q9 and Ql1 for -slope.

The differentiator circuit consists of Q13 and feedback network L8
and R32. The circuit develops 10 ns pulses at the collector of
Q13. CR3 and CR4 bias Q13 so that the collector circuit is com-
patible with ECL output driver U2B.

U2A(6) drives triggerlamp driver Q16, Q17, Q18, Q19, and QZ20.
The circuit consists of RS FF Q16-Q17 and one-shot Q19-Q20.
When U2A(®6) is low, Q16 turns off and Q17 turns on. With
Q17 on, Q18 cuts off to drive P1(1) high, which will light the
trigger lamp DS! on Al. As C8 charges, Q20 base goes positive.
When Q20 base is approximately ground potential, the one-shot
fires to turn off Q19 and Q17.

The marker circuit, Q15 and Q14, is a pulse stretcher that pro-
vides a low marker output at P1(12, N). When the input amplifier
circuits trigger, U2B(8) provides a positive spike to Ql4 base
to drive Q14 collector below ground and allow CR5 to conduct.
This makes the charge on C6 more positive. When U2B(8) returns
to logical zero (approximately -1.6 V), Q14 is back biased and turns
off, allowing Q15 to turn on to drive the marker output line low.
After C6 has discharged through R36, Q14 turns on again, Q15
turns off, and the marker output line returns to the high state.

During the check mode, A1P1(C) is held high to disable U2B
and enable U2A. With U2B disabled, the marker pulses are
inhibited. With U2A enabled, the 10 MHz check signal at P1(4,D)
connects to the amplifier output line P1(5,E).
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Part of Figure 8-8. Time Base Control Assembly

A5 TIME BASE OPERATION at U10F(12) and routed to the GATE OUT
jack J5.

This assembly contains 8 decade dividers, {U5A and U5B select either the internal or
which are controlled by TIME BASE switch  external oscillator signal. When S7 is set to
S5. The input signal is 10 MHz for the fre- EXT, the internal oscillator signal is inhibited
quency mode. For the totalize and period- and the external oscillator signal passes

average modes, the decade dividers receive through Schmitt trigger Q5 and Q6 to U5B
INPUT A signals. and XA5(13).

When a particular decade receives a gate- A5 TROUBLESHOOTING
enable signal the corresponding gated output
line is enabled. For example, if S5 is set to
.1 second U1(6) is grounded. This gates the

When troubleshooting the Time Base Dividers,
place the FUNCTION switch to START and
divided signal out on Ul(5). The gated outputs CHK/SEP/COM to CHK. Step the TIME BASE

are connected together on a common line to switch thrqugh each position and note the
C5. Cb differentiates the high to low tran- coun'te‘r s display. ~ When the cqunter stops
sitions into approximately 100 ns pulses at totalizing, check for a low on pin 6 of t.he
U5C(8). When S5 is set to .1 ps, the input selected dec.zifle. If the counter does not_ totalize
signal bypasses the decade dividers and passes for any p.051't ton of tbe TIME BASE switch, the
through U10D and U5D. The output of U5C problem is in the circuitry of .UlOB, U10C, or
feeds through U10C to A7 and also through U5C. Before the gated output is sent to the A7

UI0E to the rear-panel TIME BASE OUTPUT Function Selector, it is differentiated by C5 and
jack J6. R18. The produces extremely sharp pulses,

which are best observed when the gate time is
Ql and Q2 form an ECL to TTL translator. 0.1 us (TIME BASE switch).
When the main gate opens (low is main-gate

enable), Q2 turns on the start one-shot Q3/Q4. To check th . §
During short gate-length times, this holds the sl(l)of eghecke (;g:raxgr‘i eg;‘rgl ¢ {? a:;(%algp v?rlilte}:l

gate lamp enable line low for approximately gAMPLE RATE switch to NORM. The Col-

50 ms to extend the time the gate lamp is on. .. f Q3 should be Lo b 50
When Q1 collector goes high, a low is developed rzcgz(\):dlczess%f t;eogate ti(:ne. w for about ms,
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Part of Figure 8-9. A6 Sample Rate Assembly
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A6 TROUBLESHOOTING

Troubleshooting the Sample Rate board is best accomplished when
the board is in a static state. The procedure given below examines
each section separately when the circuit is in a working, but static,
condition. Perform the tests in order listed. The schematic shows
the circuit levels after RESET is pushed. These levels should be used
as a reference.

NOTE

Do not use an input signal when per-
forming the tests below.

MAIN GATE INHIBIT, PRINT COMMAND DRIVER, and SAMPLE
RATE ONE-SHOT. Before troubleshooting, perform the procedure
below.

FUNCTION switch .............. FREQ A
TIME BASE switch ................... ls
SAMPLE RATE switch ............ HOLD
SLOPE switch .......................... +
CHK/SEP/COM .................... SEP
STORAGE switch .................... ON
LEVELcontrol .................... full cw
Push RESET

LEVEL .......................... full ccw

(Note that trigger lamp fires)

The purpose of this procedure is to set these circuits to the point
immediately after the main gate closes. Varying the LEVEL control
triggers a pulse to open the main gate for 1-second, and pin 17
goes Low during the gate time. U2 sets when the gate closes
(positive transition) and remains set with the SAMPLE RATE
switch set to HOLD. Once U2 sets, check for a Low on U5C(8).
This generates a High on UlIC(8) and a Low on UlD(6). Check
that U4C(8) pulses High and Q6 collector sets Low. The main
gate inhibit line at U6B(9) should now be High. The collector
of Q7 is not now affected.

SAMPLE RATE INHIBIT. The sample rate inhibit gates are
controlled by the FUNCTION and STORAGE switches and by a
print inhibit signal. With the controls set as above, check for
the levels shown on the schematic.

SCHMITT TRIGGER. The Schmitt Trigger and Q7 should be
checked by using an input signal. Set the counter controls as
listed under the waveforms. In waveform five, the repetition rate
of the pulses changes with gate time, but pulse width remains the
same. Pulse width changes with the SAMPLE RATE controls,
but not spacing.



A6 SAMPLE RATE OPERATION

The sample-rate circuits determine interrogation rates for the input
signal and provide several functions for the various operating modes.
These functions include generating reset, transfer, print command,
and main-gate inhibit signals. In addition, the circuits receive
computer inhibit, printer inhibit, and manual reset signals. The
circuits also serve to control storage and display-hold functions.

As an example of operation, assume the following operating
conditions: STORAGE to ON, SAMPLE RATE to FAST, no printer
inhibit, no computer inhibit, no manual reset, and main gate open.
At the end of the gate time, Pin 17 goes high, which sets inhibit
flip-flop U2. This sends a signal to U6C to generate a high
inhibit at U6B(9). In addition, a low is generated at Q4 collector
to trigger the sample rate one-shot if no printer inhibit is present
at UbB(6). The display time starts at this point, and the high
at U5C(10) generates a low at Ul1D(11). The resulting high on
U1C(8) turns on Q6, giving a low at the collector, which is the
print command. Also at this time, the low on U1B(6) activates
U4C through differentiator C5 to generate the positive and negative
transfer signals at pins T and K, respectively.

When the sample rate one-shot is set, U1B(6) goes low to turn off
Q7, allowing the +5 V supply and R41 - Rl to charge C4 for the
display time. C3 is also connected for the NORM position. Rl
varies the display time by varying the time required to bring
Q8 base to a sufficient plus value to trigger Schmitt Trigger Q8
through Q10. This gives a high at Ul1A(l). The reset will be
delayed until there is no print inhibit. U1A®@3) will go low,
generating a high at U3B(6), which is fed out at A6(16). The
negative reset at U3C(8) is fed out at pin 9 in addition to being
used to reset the sample rate one-shot.

The positive reset is used on A6 after passing through level
shifter CR7 and CR8. The positive reset turns on Q1 and applies
an ECL high to clear U2 and also turns on Q2, which maintains
inhibit approximately 200 ns after the end of the reset pulse.
At this time, the inhibit goes low and the main-gate circuits are
free to function.

Q11 circuitry is a reset one-shot that ensures a sufficiently long
reset pulse. The reset pulse width is approximately 40 ps or 400 us,
as determined by the FAST/NORM switch. For NORM sample
rates. S2 switches C10 in parallel with C8. The sample rate
disable line (pins 10, L) is low during START mode and maintains
continuous transfer through CR3 and prohibits main-gate inhibit
through U4B in addition to holding down Q8 base through CR2.
This prevents the reset from being generated.

When STORAGE is OFF, U5A is activated to maintain transfer
through CR4. The manual reset (pin 3) holds the reset one-shot
in the ON state as long as the RESET button is depressed (reset
low). It also maintains the transfer during the same time to clear
the display. In addition, it turns on the main-gate inhibit, even
if the main gate is open. The manual reset signal is low if the
RESET button is depressed or if the TIME BASE or FUNCTION
switch is between positions. (No reset is generated between
start and stop nositions.)
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Part of Figure 8-10. A7 Function Control Assembly
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that the measurement has started (pin 18). The oscillator signal goes
to the time base and is divided, returns, and is set out through the
main gate to A8 for subsequent display. When the B signal occurs, the
leading edge of the next clock pulse sets U5A, closing the clock gate.

Table I. Functional Interconnections

FUNCTION nggte [;r(?A ITB
STOP 0 OTB 0
START 1 OTB IA
FREQ A OTB IA GOSC
FREQ C OTB IC GOSC
DVM+RA+RB OTB Iv GOSC
PERIOD IA OTB GOSC
T.I 1 OTB GOSC
T.I. AVG. OTB GOSC STI

DCA - Decade Counting Assembly
GOSC - Gated Oscillator

IA - Input A Signal

IC - Input C Signal

ITB - Input to Time Base

IV - DVM V-F Converter Output
OTB - Output of Time Base

STI - Synchronized Time Interval

The U5A Q low signal goes back to U6(11) and waits about 50 ns for
the falling edge of the oscillator. At this point, U6(10) goes high, re-
setting the A and B flip-flops, putting lows at the D input of U5A and
B. When the clock pulse again rises positive, U6(10) goes low (about
the 10 ns after the clock edge) and U5A and B are closed to the
“cleared” state.

Second — if a B signal occurs before an A, U5A would be set first, and
no counting would occur. Also, it would take about 150 ns for U5A to
complete the resetting described above; so if an A signal occurred
during this time, it would be ignored. If the B-to-a delay is>150 ns, the
A signal would start the interval as described above.

With time interval averaging, the input synchronizers work the same
way, but the oscillator (not divided) is counted for the duration of
each individual time interval that is being averaged. The first input A
signal sets flip-flop U5B, which enables U3A to gate an oscillator
pulse to the time base dividers. The dividers are now set to zero, from
their previous reset-to-nine state. During this time, a channel B
signal was received to complete the first time interval; but this first
interval is not counted, since the main gate was closed. The time base
output pulse enables the main gate to pass clock pulses for the dur-
ation of the time interval. After N intervals, the time base returns a
pulse to close the main gate.



A7 FUNCTION CONTROL OPERATION

This assembly contains the gating, flip-flops, one-shots, and trans-
lators necessary to interconnect the oscillator, time base, and input
channel signals to the time base and decade counting assemblies.
Table 1 lists the functional interconnections for each function of the
counter.

An example of the operation in the FREQ A mode will explain the
typical circuit operation. This will be expanded to the other functions.
Assuming the start of a new measurement, main gate inhibit (pin 17)
has just gone low (at the end of the display time). Upon the arrival of
the first subsequent channel A input, channel A flip-flop sets, making
U5B(9) High. Upon the next leading edge of the oscillator signal (pin
T, TTL levels; U8B(4) ECL levels), U6B sets and arms the oscillator
gate UBA. The gated oscillator signal is then connected to the time
base input one-shot U4, which generates 50 ns, negative-going pulses
to the time base input (pin U).

The time base will return a pulse upon receipt of the 1st and Nth pulse
delivered from pin U (N = multiplier setting on front panel). The 1st
pulse arriving at pin V is translated from TTL to ECL by U8 and then
goes on to toggle (set) main gate flip-flop Ul. This opens the main
gate (U13B), and the decade counting assembly counts the signal (in
this case, input A — see Table I). Upon the arrival of the 2nd time base
output pulse, Ul toggles closed, shutting main gate U13B and signal-
ing A6 to start the display cycle (pin 18). A6 returns a High MINH
(pin 17) and the main gate flip-flop U1, synchronizer U5, and ITB one-
shot U4 are locked closed at the end of the display. MINH goes low
and the cycle repeats.

In the period mode, the main gate F-F Ul is toggled by the input A
signal so that it is set for exactly one period of A. The counted signal
is the oscillator divided by the MULTIPLIER switch setting.

In period average, the input A signal goes to the time base, which
generates a pulse on the 1st and Nth pulse. These pulses toggle the
main gate, and the oscillator is counted during N periods of A.

In START, the main gate is held open and the input signal, which is
scaled by the time base, is counted. The FREQ C operation is the
same as FREQ A, except that the input synchronizer U5B is held on by
U10. ICs U2, 8, 7, 8, 9, 10, and 12 are combination TTL/ECL trans-
lators and data switches. The function inputs (FREQ A, FREQ C, etc)
are TTL low true and are pulled up by internal 10k-ohm pullups on the
translators. UB8(3) is the check signal to Amplifier A2 and A3. In
normal it is low; while in check, it is high with negative 10 ns pulses
at 10 MHz.

In time interval, the operation is similar to period, but Ul is set contin-
uvously. MGATE OUT (pin 18) is now controlled by the output of U5B.
The following explanation describes how the synchronizer USA and B
works in a time interval mode.

Assuming a display cycle has just been completed, the flip-flops
formed by U1l and U6 and U5 sections have been reset. Two condi-
tions can occur.

First — if a channel A signal occurs before a B signal, the A signal will
set the channel A flip-flop before the B sets the B flip-flop (see Timing
Diagram). When the first leading edge of the oscillator occurs after
the A F-F 1s set. U5B is set. opening the clock gate and instructing A6
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Part of Figure 8-10. A7 Function Control Assembly
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iod Average Flow Diagram
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Decimal Point and Blanking

Before testing the decimal point and blanking circuitry, set the
CHK/SEP/COM switch to SEP and disconnect the input signal.

DECIMAL POINT. To check the decimal point circuitry, set
FUNCTION switch to PERIOD AVG and position the TIME BASE
switch to pull the required D.P. line Low.

LINE MULTIPLIER POSITION DRIVER
D.P.0 1 Q8
D.P.1 10 Q7
D.P.2 102 Q6
D.P.3 106 Q5
D.P.4 107 Q4
D.P5 108 Q3

BLANKING. To check the blanking circuitry, set the FUNCTION
switch to PERIOD AVG and MULTIPLIER switch to 1. All digits,
except the first one, should now be blanked. If another digit
is lit, check that line at A8J1 for a High level, which indicates a
problem on that line.

Figure 8-10
A7 FUNCTION CONTROL ASSEMBLY

(See Page 8-29)



A8 DISPLAY SUPPORT OPERATION

The display support assembly A8 serves to interconnect the display
assembly A9 with the interconnect assembly Al6. In addition,
A8 contains a high-speed decade counter, decimal point drivers,
and blanking (logic) circuits.

The high-speed decade consists of four JK flip-flops U3 through US6.
The line receiver, Q2 and Q9, serves to reduce noise levels on the
signal from A7 prior to driving U3(6, 9). U3 divides by two and the
combination of U4 through U6 divides by five. The decade supplies
BCD outputs to A9 via J1(5, 4, 2, 3) for the 10° display tube.
The D output is also used as the carry output to the next decade
counter on A9. QI translates the positive TTL reset signal to ECL
levels to reset the high-speed decade to zero.

Decimal point drivers Q3 through Q8 work in conjunction with logic
circuits on All to light the proper decimal points. R15 and R17
provide operating bias for Q3 through Q8. R19, R20, and R23
are current limiters. R2 and R3 provide 87.5 volts pre-bias for
the OFF decimal points. R5 through R10 connect the off decimals
to the pre-bias voltage to eliminate background glow.

As an example of operation, when a ground is received at PI1(S)
from All, Q5 conducts. With Q5 on, decimal point enable line 3
(DP3) is pulled to ground to light the decimal point on A9DS4(103).
Also with PI1(S) low, U1D(11) is high to unblank A9 U4. When
U1D(11) goes high, U1B(6) and U1A(3) are also high to unblank
A9U3 and U2. This unblanks A9DS4, DS3, and DS2. DS5 and DS6
remain blanked. DS1 is never blanked, and DS7 and DS8
(Option 001) will always be blanked.

CR2 and CR3 are included for use with the digital recorder
Option 003. When overflow occurs, P1(M) and JI1(15) go low.
CR2 and CR3 cause J1(14 and R) to also go low. When J1(15,
14, R) are low, the recorder will print a zero on the annunciator
line. R21 and R24 are pull-up resistors.

A8 TROUBLESHOOTING
High Speed Decade

If a problem in the High-Speed Decade is not readily apparent
when checking for the correct waveforms, a step-through method
may be preferable. Set the counter as follows:

1. MULTIPLIER switch to 107,

2. CHK/SEP/COM switch to CHK.
3. FUNCTION switch to START.
4. Press RESET.

The High-Spe
weighted DCI
display. A t
1...2...3...0....1
FUNCTION
(refer to the t
their levels de
U4 pin 3 and

DISPLAY




_ connect the display
F A16. In addition,
gimal point drivers,
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The High-Speed Decade has four output lines that are binary
weighted DCBA . Release the RESET button and note the counter’s
display. A typical problem is as follows: The display counts
1...2..3..0..1..2..3...0. When the display reads “0,” set the
FUNCTION switch to STOP and check the C line for a Low
(refer to the table below). Check the input lines of the IC, since
their levels depend on the state of other IC’s in the circuit (note
U4 pin 3 and U8 pin 13). The levels given below are ECL.

A B C D
DISPLAY U3(13) U4Q) U5(1) U6(1)

1 L H H H
2 H L H H
3 L L H H
4 H H L H
5 L H L H
6 H L L H
7 L L L H
8 H H H L
9 L H H L
10 H H H H
11 REPEATS
















utput lines that are binary
I' button and note the counter’s
ollows: The display counts
display reads “0,” set the
heck the C line for a Low
> input lines of the IC, since
ther IC’s in the circuit (note
s given below are ECL.

B C D

b Us(1) U6(1)
H H
H H
H H
L H
L H
L H
L H
H L
H L
H H

REPEATS

Decimal Point and Blanking

Before testing the decimal point and blanking circuitry, set the
CHK/SEP/COM switch to SEP and disconnect the input signal.

DECIMAL POINT. To check the decimal point circuitry, set
FUNCTION switch to PERIOD AVG and position the TIME BASE
switch to pull the required D.P. line Low.

LINE MULTIPLIER POSITION DRIVER
D.P.0 1 Q8
D.P.1 10 Q7
D.P2 102 Q6
D.P.3 108 Q5
D.P.4 107 Q4
D.P5 108 Q3

BLANKING. To check the blanking circuitry, set the FUNCTION
switch to PERIOD AVG and MULTIPLIER switch to 1. All digits,
except the first one, should now be blanked. If another digit

'is lit, check that line at A8J1 for a High level, which indicates a

problem on that line.
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Part of Figure 8-11. A8 Display Support Assembly
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A9 TROUBLESHOOTING

The A9 Display Assembly may be set up for troubleshooting with
either of two methods. A highly accurate oscillator may be used for
a front-panel input signal. Any difference in count from the input
signal is then immediately obvious on the display. Check for the
proper signal division of the decade counter in previous column.
As an alternate method, place the CHK/SEP/COM switch in CHK
and the FUNCTION switch in START. Allow the count to totalize
until the problem occurs; then, set the FUNCTION switch to STOP.
Use the TIME BASE switch to adjust the rate of counting. When
the problem appears, check the circuitry of that column.

Start by checking the Buffer-Storage outputs (U9-U15) for the BCD
code of the number that should be displayed, rather than what is
displayed (see Table 1). Check that the Buffer-Storage code pulls
the proper decimal line low on the BCD-to-Decimal Decoder.

Table 1
DISPLAYED

DIGIT BUFFER STORAGE BCD (TTL)
8 4 2 1
0 H H H H
1 H H H L
2 H H L H
3 H H L L
4 H L H H
5 H L H L
6 H L L H
7 H L L L
8 L H H H
9 L H H L
Blank L L L L

Figure 8-11

A8 DISPLAY SUPPORT ASSEMBLY

(See Page 8-31)

Model 5326/27B
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A9 DISPLAY ASSEMBLY OPERATION

Display assembly A9 contains decade counters U2 through U7,
buffer storage units U9 through UL5. BCD to decimal converters
U17 through U23, and display tubes DS1 though DS7.

Ul translates the ECL data from A8 into TTL levels for use by
circuits on A9. Each translator of Ul is noninverting. The D
output at UL(15) is the counted signal divided by 10 and is used
as the input to 10! decade U2.

Decade counters U2 through U7 count the number of input pulses
while the main gate is open. Each decade provides a -8421
BCD output to the corresponding buffer storage unit. When pin 14
(reset) goes High, the decades reset to zero if pin 10 is High; the
decades reset to 15 (blank) if pin 10 is Low. The ECL decade
on A8 never blanks. U7 and U8 (Option 001) always blank.
The last decade supplies an overflow output at pin 8 when the
count exceeds the capacity.

Buffer storage units U9 through U15 receive the BCD outputs
of the decades. When the counter operates in the storage-on
mode, data is transferred when a low transfer pulse arrives at pin 5
of the buffers. When the transfer line is high, the buffers will
store the data to allow a continuous display while a new meas-
urement is being made. During storage-off or totalize mode, BCD
data is continuously fed from the buffers to the decoders. The
buffers also supply +8421 BCD outputs to A9 J1 and J2 for further
distribution to J9 when Option 003 is included.

Decoder drivers U17 through U23 receive the -8421 BCD data and
provide a decoded decimal output to light the corresponding
numeral on the display tube. The terminal for an illuminated
numeral will be approximately +2 volts whereas an extinguished
numeral is typically +100 volts. The decimal point terminal
(14) of the display tube is <5 volts when lit and about 87.5 volts
when extinguished.

A9 TROUBLESH
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A10 RIGHT READOUT OPERATION

The right readout contains DTL logic to provide the proper measure-
ment units for a given setting of the front-panel controls. Al0 logic
is negative true, and a low (<0.8 volts) to the emitter of any driver
transistor will light the given neon. When a DTL high is applied on
the emitters, the transistor is reverse biased to turn off the neon
lamps. The voltage dividers provide a reference of 2 V (nominal)
to the bases of the drivers, when no annunciators are on.

Selecting a function mode and time base pulls a pair of these lines
low, activating a gate. This low on the gate output will forward
bias the driver transistor to turn on the annunciator lamp. For
example, selection of frequency and 1 ms makes the output of
U4D(11) low, turning on Q9 to light DS5. Q10 also turns on,
lighting DS6.

The asterisk (*) annunciator (DS8) is activated when the counter is
in the time interval or period mode and the time base is 10s. An
asterisk indicates the proper units are not displayed.

A10 TROUBLESHOOTING

Select the specific function mode and time base combination that
is faulty. Check the gate that is common to the two lines. For
instance, when using frequency and a 1 ms gate time, check U4D;
when using .1 us, U3A becomes the common gate. Refer to Table
5-5 for the proper annunciator lighting conditions.
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A11 LEFT READOUT OPERATION

The left readout contains DTL logic to select the proper decimal point
corresponding to the TIME BASE SETTING. It also contains the
switch common drivers for the time base, function, and amplifier
common lines (for remote programming), a storage circuit and lamp
for the overflow signal, the gate light, and the EXT light.

The overflow signal from the + 10 output of A9U7 (U8, Option 001)
enters through pin M and is differentiated by C2 and R1. Q1 turns
on momentarily to set flip-flop UlA&D. During the transfer pulse,
the information at UlA&D is transferred to the overflow storage
flip-flop U1B&C. The overflow condition drives U1C(8) low to turn
Q2 on and light overflow lamp DS1. The next reset pulse clears
flip-flop U1A&D; however, U1B&C are not reset until the transfer
pulse arrives. With storage off, transfer is on continuously.

A low at pin L turns on Q3 to light the count lamp, DS2. Similarly,
a low at pin A lights the EXT lamp and opens the common lines for
the TIME BASE, FUNCTION, and SLOPE switches. This disables

these controls to allow remote programming of the unit.

Decimal selection and resultant blanking are accomplished by the
negative logic AND gates. For any pair of low inputs, a specific
decimal point line is held low, lighting the decimal point. There are
a number of combinations for each decimal; therefore, the output of
each AND gate is paralleled to give a wired OR configuration (any
output low = all low).

A11 TROUBLESHOOTING

Select the specific function mode and time base combination that
is faulty. Check the gate that is common to the two lines. Refer to
Table 5-5 for the proper annunciator lighting conditions.

To check the overflow circuits, set the FUNCTION switch to START
and select a fast gate time. When the most significant digit on the
counter’s display changes from 9 to 0, both flip-flops in the over-
flow circuit should set. As an initial test, check U2 for a High on
pin 13. The second flip-flop (U1B and U1C) should have a Low on
pin 8 and a High on pin 6.

In any mode other than START, the -TRANSFER line pulses Low,
rather than being held Low. If the OF light does not turn off at the
end of the display time, check that the -RESET pulse clears flip-flop
UlA&D.
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Part of Figure 8-16. A13 Voltmeter V to F Converter Assembly
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‘ MORE DATA UNDER THIS FOLDJ




Model 532

Schematic
U6 and U5 are connected as two master-slave flip-flops. U6A is

the master and U5A the slave. Data from U4A is stored and clocked
for the negative reference current control, e.g., A will be high for a
certain duty cycle, which is proportional to the applied negative |
voltage at input terminal 14, R. ‘

U6B and U5B control the positive reference current in much the
same way as UBA and U5A to evaluate input signals with a positive
polarity. U7B and C detect polarity and Q10 translates the output of
U7B to DTL levels. Q10 is conducting for negative polarity.

/.

15,5 €

Figure 8-15
A12 VOLTMETER INPUT AMPLIFIER ASSEMBLY T

(See Page 8-39)



A13 VOLTAGE TO FREQUENCY CONVERTER OPERATION

This assembly converts the output from the unity gain amplifier on
A12 to a control signal that opens the clock gate U7TA. When the
main gate A7U11B opens, the decade counters will count a signal
whose frequency is proportional to the DVM input voltage. This is
accomplished by establishing two reference voltages for U4A/B
switching circuitry and integrating the input signal to generate a
ramp function. The time required for the ramp function to go from
one reference level to the other is proportional to the input voltage.
A reference current is switched into the integrator via CR5 or CRS.
This returns the integrator to its original reference level, where the
cycle starts again. During the time the reference current is turned
on to return the integrator to the original reference, clock pulses
appear at the DVM output on Pin 3 of U7A.

This process continues during the integrating time selected by the
time base switch. At the end of this time, the decade counters con-
tain a count that indicates the input voltage on the DVM. Q1 and Q2
are constant current sources for CR1 and CR4. This developes
extremely stable voltages across CR1 and CR4.

Q3 and Q4 are output transistors connected in feedback arrange-
ment which keeps pins 2 of Ul and U2 at the same level as the
voltage on the reference diode. This supplies constant currents
through the resistive networks connected to U2(2) and U1(2). R15
and R16 adjust the magnitude of this current. R10 and R7 are
factory selected according to the exact value of CR4 and CR1.

When the DVM input is negative, the negative reference current is
switched through diode CR5 into the summing node of the integrator
U3 pin 2. This operation is controlled by the digital part of the
assembly. If pin 2 of U5A is high and pin 1 is low (A=1), diode CR7
is back biased to route Q3 current through CR5 into the summing
node of the integrator. The summing node is at virtual ground.

In a similar way, the positive reference current switches through
CR6 to the summing node of the integrator, when U5B pin 12 is low
and pin B is high (B=1). This is used for a positive voltage at the
DVM input.

U4 is a quad comparator with ECL output levels. U4A gives a high
output if the output of U3(V2) is greater than -0.7 V and U4B pin 4 is
low if V2 is less than -1.8 V. These threshold levels are set by CR11
and R29, 31, 32. U4C and D differentiate the clock input after it
passes through the divide-by-8 circuit consisting of U8, Q5, and
R24. U4D generates a negative going 100 ns pulse on each positive
transition of the 125 kHz clock at the collector of Q5. U4C generates
a positive going 100 ns pulse on each negative transition of the 125
kHz clock. Differentiating occurs through C11 and R33.

U6 and U5 are connec
the master and U5A the
for the negative referen
certain duty cycle, whi
voltage at input terminal

U6B and U5B control
same way as U6GA and
polarity. U7B and C de
U7B to DTL levels. Q10
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A14 VOLTMETER DISPLAY CONTROL OPERATION

This board activates the “volts”, “+”, or “-” annunciators, provides the
1 MHz required by A1l3, and selects the decimal point for three
settings of the time base switch.

U3A and B gates the polarity information into the polarity flip-flop
U3C, D (H=+ polarity). This information is transferred into buffer
storage U2A and B by gates U2C and D when the “transfer data”
line is enabled (low = enable).

Gates U5C and D activate either the + or - front panel lamp when the
unit is in the DVM, READ A, or READ B mode. The volts annunciator
is activated by U5B whenever the mode is DVM, READ A, or READ B
and when the time base is 10 ms, 100 ms, or 1 sec. U5A removes the
ground from the DVM range switch when not in the DVM mode. U6D
sets the time base to 10 ns when the READ A or READ B mode is
selected.

U4, U7, and U6C select the correct decimal point for the various
combinations of time base and range switch settings. CR6, 7, 4, and
5 are installed to alleviate fan-out (IC loading) problems.

POLARITY FF BUFFER STORAGE
uz A usc Uz - POLARITY
s & U3 B > u3D >~ »lusc
POLARITY
SIGNAL

+ POLARITY N

DECIMAL POINT
SELECTION GATES

DVM
— ] -
RANGE
g DECIMAL
u4a - POINT
u7 SELECTION
- TO A8
TIME BASE/ -
MULTIPLIER
4
SELECT 10V
AND 10MS
EF {READ A U6 B
" \READ 8 ué Db
DECADE
DIVIDER
10 MH I MHz
L /VOM z ut > A
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A15-A16 POWER SUPPLY OPERATION

The power supply provides +175, +16.5 V and +5 V. Transformer
T1 has a 115/220 primary and secondaries with open circuit voltages
of 181 V at the red leads, 21 V at the orange, and 18.6 V
between the green leads, with the winding center tapped to ground

A1l5 CR6-9 comprise a full-wave bridge whose output is fed to filte:
C3 and bleeder R3. Q5 is a series pass regulator. A constant
reference voltage is developed across CR11 and CRI12 through
resistor R1. When the output voltage at XA15(1, A) decreases,
Q5 increases conduction to increase the output voltage. Q8 is
a current limiter that senses the voltage drop across R6. Output
current above approximately 60 mA turns on Q8 and shunts base
current from Q5, tending to turn Q5 off and limit the current. CI
adds oscillation stability to the regulator.

For the +16.5 V supplies, the orange leads of T1 connect to hal:
wave rectifier CR4 and filter C4. Q1 is a series pass regulato:
and Q9 performs the same function as CR11&CR12 in the 175 V
supply except that R10 provides a means to adjust the output
Assume that a Q1 base current is flowing through R2 and Q6. The
resulting Q1 collector current establishes a voltage at the output.

which is divided across R9, R10, and R11. If the voltage at the
wiper of R10 is greater than that across CR9, Q9 will be turned
on, shunting base current from Q1. This will tend to turn of;
Q1 and lower the regulated voltage. Thus, varying R10 establishes
the largest output voltage that can exist before Q9 turns on to cu
back Q1. Resistors R17, R18, and diodes CR15-18 provide curren:
limit action at 180 mA similar to the +175 V supply.

Q6 is a preregulator that gives the circuit better line regulation
and lower ripple than the Zener diodes of the 175 V supply
With CR1 as a reference, Q6 is a constant current circuit that
maintains a Q1 base current independent of variations of the inpuf
(line voltage changes and ripple). R4 is needed to establish the
current through CR1. The -16.5 V supply is complementary. The
5 V supplies are also complementary and only the + will be discussed.



The output from the T1 green leads is fed through full wave
rectifier CR10 and CRI11 into filter C1. It then passes through over-
load current limiter R1 and into the series pass regulator Ql, to
the 5 V output at Q1C. Q3 is a driver for Q1 and has approxi-
mately 5.75 V on its base, developed across CR6 and CR5 by
the current from the 16.5 V supply through R7. If the voltage at
the emitter 5.1 V, Q3 is turned on providing base current to
turn on Ql, raising the output voltage. Q3 turns off when its
emitter gets above 5.1 V. C2 is the output filter to maintain
a low output impedance at high frequencies.

CR2 clamps the output at 6 V to provide protection for the IC’s
in case the 16,5 V or 175 V line should momentarily short to
the 5V line. CR5 provides thermal compensation for Q3.

Note that the 16.5 V supply is needed for operation of the 5 V

supply. If the + or - 16,5 V supply fails, the corresponding 5 V
supply will be inoperative.

Figure 8-17
A14 VOLTMETER DISPLAY CONTROL ASSEMBLY

(See Page 8-43)
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A17 INPUT C AMPLIFIER OPERATION

The input amplifier performs two functions: it provides a channel
for increased sensitivity and it produces narrow pulses for efficient
usage by other counter circuits. The amplifier is not controlled by
any front-panel switches.

The input signal is dc coupled into a 50 ohm input impedance (R1)
and is fed into the input amplifier, which is protected by R2, CR1,
and CR2. Current source U1Q5 feeds the balanced differential
amplifier U1Q3, Q4. The twin outputs are loaded by R10 and peaking
coil L2. The signal flows to another amplifier circuit, whose outputs
control the triggering of the tunnel diode, CR3. The diode is biased
for maximum sensitivity with R11. When the diode fires, it produces
fast rise and fall times on the input signal.

High-impedance emitter floowers (Q1, Q2) ac couple the signal to
the single-ended differential amplifier of Q3 and Q4. The short time
constants of C9, R18, and C12, R23 differentiate the signal into
narrow spikes of about 15 ns. The output circuit of C11, R22, and 14
approaches resonance at high frequencies for improved gain.

The signal is then fed to the one-shot multivibrator U2. The one-
shot output goes High (U2, pin 4) when the input goes low. The output
goes Low again after about 12 ns, when the level changes have
propagated through the gates in a domino effect.

SENSITIVITY ADJUSTMENT
a. Set counter controls as follows:

FUNCTION ... FREQC
TIMEBASE ......... ... . i, 018

b. Set HP 606B HF Signal Generator (or equivalent) for 50
MHz at 500 mV rms. Measure the output signal of 606B with an HP
411A RF Millivoltmeter, using a 50Q termination. Connect signal
source to INPUT C of counter.

¢. Reduce output level until counter’s display becomes unstable.
Adjust R11 for a stable display. Repeat this procedure until unable
to obtain a stable reading. Increase the signal level until display
just becomes stable.

d. Disconnect input and connect to voltmeter, reading should be
less than 5 mV. Check other frequencies within the band.

Ul
DIFF AMP
A\

d N\

CRI,CR2 QICR3Q2 | ] Q3,04 -
LIMITER TRIGGER DIFF AMP ONE-SHOT

y

u2

—%4,0
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A18 PRESCALER OPERATION

The prescaler board serves as a direct amplifier-trigger or as a divide-
by-ten amplifier-trigger, with the function controlled by a front-panel
input selector switch. With the switch in the PRESCALE position, the
circuit performs as follows:

The signal is fed into the 50Q input of J1. CR1, CR2, and Ul provide
protection above 3.5 V rms or 5 V peak. There is about 2 dB loss
through Ul. The signal is passed to U2 amplifier, which is biased for
sensitivity by R3. U3 amplifies the differential input and shapes the
signal into a square wave. U4 and U5 combine to divide the signal by
ten and Q2 translates the signal from EECL to ECL levels before pre-
senting it to the data switch.

The direct signal, also from U3(13), bypasses the divider network and is
sent to the data switch through the level translator Q1. The setting of
the INPUT SELECTOR switch determines whether the data switch
will accept the direct or prescaled signal. Pin 2 of U6 is High for
direct and Low for prescaled. U9 shapes the positive, square-shaped
pulses into narrow spikes before sending the signal to A7 Function
board. U7, U8, and U10 (a production option) are constant-current
sources for the amplifier circuits.

A18 TROUBLESHOOTING

Before troubleshooting the circuits, check the input protection fuse. If
problem is in direct mode only, check Q1 and U6. If problem is in pre-
scale mode only, check U4, U5, U6, and Q2. If a problem is found
in the amplifiers (U2 and U3), remove the input signal and check the
dc voltages supplied by the constant-current sources U7 and U8.
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OPTION 002 REMOTE PROGRAMMING

See Section II for programming information.

Function Pi;]lll(zlo. Wire Color P‘ﬁlz gt) ng:;:igggd Level

L = Start

Start 1 Brn B12 Al6(14) Open = Stop

Period Avg A 2 Red B11 A16(13) L = Enable

Time Intvl Avg 3 Om B10 A16(16) 4

Time Intvl 4 Yel B2 A16(15)

Period 5 Grn B3 A16(17)

Freq A 6 Blu B8 A16(18)

Freq C 7 Vio B13 A16(12)

Read A Level 8 Gra C5 Al16(21)

Read B Level 9 Wht C3 Al16(22)

DVM 10 Whit-Blk C1 A16(20)

10 V Enable 11 Wht-Brn C11 A16(9)

100V E‘nable 12 Wht-Red Cé6 Al6(8) v

1000 V Enable 13 Wht-Orn C4 A16(7) L = Enable

Check 14 Wht-Yel B15 XA3(B) L = Check

Gate Out 15 Wht-Grn A9 XA5(F) H = Gate Closed
L = Gate Open

Computer Inhibit 16 Wht-Blu C9 XA6(14) L = Inhibit

Ext 17 Wht-Vio A4 XA11(A) H=Int
L=Ext

Freq C+ 10 18 Wht-Gra (W2P2) A16(34) L = Enable

1ps/1 19 Wht-Blk-Brn B1 A16(30) 4

1 us/101 20 Wht-Blk-Red B9 A16(31)

10 ps/102 21 Wht-Blk-Orn B6 A16(28)

.1 ms/103 22 Wht-Blk-Yel B7 A16(29)

1 ms/104 23 Wht-Blk-Grn B5 A16(26)

10 ms/10° 24 Wht-Blk-Blu C15 A16(27)

1s/108 25 Wht-Blk-Vio C13 A16(24)

1s/107 26 Wht-Blk-Gra C14 A16(25) v

10 s/108 27 Wht-Blk-Red B4 A16(23) L = Enable

Slope A 28 Wht-Brn-Orn C12 XA2(13,P) | L=Minus
Open = Plus

Slope B 29 Wht-Brn-Yel B14 XA3(13,P) | L=Minus
Open = Plus
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J10

W2P1

Circuit Board

Function Pin No. Wire Color Pin No. Terminals Level
A Trig Level 30 Wht-Brn-Grn C10 XA2(1,A) +3Vto-3V
B Trig Level 31 Wht-Brn-Blu C2 XA3(1,A) +3V to -3V
Sample Rate Disable 32 Wht-Brn-Vio C7 Al16(11) L = Disable
Print Command 33 Wht-Brn-Gra C8 XA6(S) L = Causes Print
Manual Reset 34 Wht-Red-Orn Ab5 A16(6) L = Reset
Sample Rate Hold 35 Wht-Red-Yel A2 Al16(4) L = Maintain Display
Ground 36 Blk Al0 Ground

Logic levels (Input) H>+2.0 V, L<+0.8 V (Output) H>+24V, L<+04V




OPTION 002

W2 REMOTE PROGRAM CABLE ASSY (05326-60006)(GPT. 002 ONLY){NOTE I}
READ B LEVEL

PICU DVM PIC3)
PICUN IOV _ENABLE READ A LEVEL . o
PIC(E) 100V ENABLE FREQC  pigq3)
PIC(4) 1000V _ENABLE FREQ A oyoig)
PIB(IS) CHECK PERIOD _ pyp(3)
PIAS) GATE OUT TIME INT'VL A-B 000
PICiS) COMPUTER INHIBIT TIME INT'VL &G A-B  pi5i0)
PIAL4) EXT PERIOD AVG A 4y
FREQ C <10 START
At6(34) —% m PIB(12)
A6tz W2P2 e e A= 4-d-4-4-4-4-4-4-q4=q4- -~
( C \ A )
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Jo -\ 187 8705 e 13 iz o e e 7 e s e 2 1
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PIAR) SAMPLE RATE HOLD SN0 bioie)
2
PIALS) MANUAL RESET 10US /10 PIB(6)
3
PIC(8) PRINT _COMMAND 1 MS/I0 PI8(T)
a4
PICT) SAMPLE_RATE DISABLE IMS /10 PIBIS)
5
Pic) B TRIG LEVEL 10MS/10 PICUS)
6
PICLIO) A TRIG_LEVEL IS/10 PICU3)
07
PIBII4) SLOPE B 1710 PIC(14)
8
piciz) —SLOPE A I0S/I0%  p|p(a)
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| CABLE PT. 3
1A(10)
1A(2)
1A(5)
1C(8}
1C(7)
1€(2)
1C(10)
1B{14)
1cti2}
1C(15)
1B(5)

1C{1)
1C(3)
1C(5)
18(1H)
18(12)
1B{l0)
18(2}
1B(3}
18(8)
1B(13)
{7{1}}
1C(6)
1C(4)

XI00 ATTEN A

GROUND

X0 ATTEN A

AC-DC CHAN A

Al CABLE PT.2
NC

Al CABLE PT.8

SAMPLE RATE HOLD X100 ATTEN B 4, cagLe PT.6
MANUAL RESET XI0 ATTENB ) caBLE PT.5
PRINT COMMAND Ne
SAMPLE RATE DISABLE AC-DC CHAN B _ ,\ choi e pr 7
TRIG_LEVEL B SEP-COM __ 4y CABLE PT.4
TRI A
G LEVEL +5v
SLOPE B +6.5V
SLOPE A _16.5v
5
IOMS/10 GROUND
4
IMS/10 GROUND
—_——— ———————-——————-——-——-———————-——-——-——————-—————————»—-—-\\
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v == - Je = A A= - =~
3
DVM IMs/03 oo
2
READ B LEVEL oUSNR oo
READ A LEVEL AUSIL_ oo
PERIOD AVG LSO _ pig(o)
6
START AS/108 i
7
TIME INTVL AVG IS0 __ pi¢q1a)
8
TIME_INTVL 10S/10° _ pyg(4)
PERIOD W2P2, ,  FREQC:I0
FREQ A WHT-BRN -GRA ARY Y xT AlB(34)
EQ PIA(4)
FREQ C COMPUTER INHIBIT _ < o)
10V _ENABLE GATE OUTPUT _ ) 4(s)
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NOTES

I. IN STANDARD INSTRUMENT, ONLY W2PIA
IS WIRED.

2. OUTPUT FROM COLUMN B IS AVAILABLE
ONLY WHEN OPTION OOl IS ADDED-

05327-0-278B

Figure 8-22. Option 004, Remote Programming Cable Assembly
and J10 Option 003, Digital Recorder Cable Assembly

8-53



A1 OPTION 004 OPERATION

The remote programmable attenuator board attenuates the input
signal and routes it to the amplifier boards. The signals from
inputs A and B are routed through identical paths.

In the X1 position K2 is closed and the signal is routed directly to
K4, which is open with ac coupling and closed with dc. R30 provides
the 1 MQ input impedance. R34, R38, and C7 compensate for high
frequency roll-off and also limit the input current to Q1A. Diodes
CR25 and CR27 limit the voltage at the input of Q13A to 5.8 V.
Q13A operates as a source follower with a high input impedance
and a low output impedance to the amplifier boards. Q1B operates as
a source follower, supplying the amplifiers with the dc trigger-level
voltage generated either by R49, CR32, and CR33, or from an external
analog input (J10). R46, 44, 42, and C13 filter the trigger-level voltage.

In the X1 position, K2 and K4 are closed providing a direct path for
the input signal to the gate of Q13A. In the X10 position, K2 is open
and diodes CR7 and CR9 are turned on, shorting R16 to ground.
R12, R14, and R16 form the dc attenuator. The ac (high frequency)
attenuator is formed by C1 and stray capacitance in the circuit.

In the X100 position, K2 is open, CR7 and CR9 are off, and CR21
and CR23 are turned on. C3 and R28 are thus connected to ground.
R12, R14, and R28 form the dc portion of the attenuator, while C1,
C3, and stray capacitance form the high frequency portion of the
attenuator.

The circuitry to drive AC/DC relay K4, and SEP/COM relay K1 is
provided by U3 A&C. U3’s output is at HTL levels (+12 V, t1.5 V)
and thus is sufficient to drive the relays directly. U3’s input is at
DTL levels and is compatible with remote programming levels.
K2 is driven by Q7 and is open when CR7 and CR9 or CR21 and
CR23 are on.

Diode pairs CR7 and CR9 are driven by emitter followers Q3 and Q6,
which, in turn, are driven by HTL gates U2D AND U2C. U2s power
supply, consisting of Q1 and Q2, is +8.9 V and -5.6 V rather than the
usual +15 V and 0 V. This special bias moves the HTL input thres-
hold to +1.9 V, rather than the normal +7.5 V. U2D can now be driven
by DTL gate UlB. The output swing of U2D is +9 V to -4 V, pro-
viding the diode quad CR7 and CR9 with positive turn-on and turn-
off signals. R9 is adjusted to minimize the offset voltage of the quad.



ADJUSTMENTS

Set:
TIMEBASE ...
AC/DC ..

1. Using an HP 412A or equivalent, measure
A jack.

Adjust R56 for <1 mV reading.

Measure voltage at CHANNEL B jack.
Adjust R9 for <1 mV reading.

Set A and B attenuators to X100 position.
Measure voltage at CHANNEL B jack. i
Adjust R32 for <t1 mV reading. 2
Measure voltage at CHANNEL A jack. t
Adjust R33 for <¢t1 mV reading.

S A A T

PR

Figure 8-22
OPTION 004, REMOTE PROGRAMMING CABLE ASSEMBLY
AND J10 OPTION 003, DIGITAL RECORDER CABLE ASSEMBLY

(See Page 8-53)






3

NOTES

. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;,
CAPACITANCE IN PICOFARADS;
INDUCTANCE IN MICROHENRIES

REFERENCE
DESIGNATIONS

Al,OPT.004

Ci-14
CRI-36
DSst,2
Ji-4
KI-8
Ql-14
R1-56
St-9
ui-4

TABLE OF ACTIVE COMPONENTS

SoNT | JBUGR |DpESTINATION DES| GRATIONS PART NUMBERS
| GRN +5v CRI-3,6,15,18,30,3I 1910 - 0016
2 |wWHT-ORN| JIoU3) CR4 1902 -0025
3 WHT-YEL J10(14) CRS 1902-0057
a BLU JI0(6) CR7,8,23,24 1906-0024
5 WHT J10(9) (c::ﬁ'l?f:ézlz'r 1906-0025
§ |WHT-BLK| JiolI0) 19,20,29,36 1901 -0040
7 VIO JI0(7) CR25-28 1901-0376
8 WHT-BRN Jioqin CR32-35 1902 - 0041
Ql 1854 -0039
Q2 1853-000I
03,4,7,8,11,12 1854-0215
05,6,9,10 1853-0036
Q13,14 1855 -0334
ul 1820 -0274
v2,4 1820-0287
U3 1820-0625
05327-D-12






















£

HEWLETT - PACKARD

ELECTRONIC INSTRUMENTATION SALES AND SERVICE
UNITED STATES, CENTRAL AND SOUTH AMERICA, CANADA

ALABAMA

8290 Whitesburg br., S.E
P.0. Box 4207
Hunstville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

2335 E. Magnolia St.
Phaenix 85034

Tel: (602) 244-1361
TWX: 910-951-1330

2424 East Aragon Rd.
Tucson 35706
Tel: (602) 889-4661

CALIFORNIA

1430 East Orangethorpe Ave.
Fulterton 92631

Tel: (714) 870-1000

TWX: 910-592-1288

3939 Lankershim Boulevard
North Hollywood 91604

Tel: (213} 877-1282

TWX: 910-499-2170

6515 Arizona Place
Los Angeles 90045
Tel: (213) 776-7500
TWX: 910-328-6148

1101 Embarcadero Road
Pala Alte 54303

Tel: (415) 3276500
TWX: 910-373-1280

2220 Watt Ave.

Sacramento 95825
Tel: (916) 482-14563
TWX: 910-357-2092

9606 Aero Drive
P.0. Box 23333
San Diego 92123
Tel: (714) 279-3200
TWX: 910-335-2000

COLORADO

5600 South Uister Parkway
Englewood 80110

Tel: (303} 771-3455

TWX: 910-935-0705

ARGENTINA

Hewlett- Packard Argeatina
S.A.C.e.

Lavalle 1171 3°

Buenos Aires

T 5-0436, 35-0627, 35-0341

-1009
Cable HEWPACK ARG

BOLIVIA

Stambuk & Mark (Bolivia) LTDA.

Av Mariscal, Santa Cruz 1342
La Paz

Tel: 40626, 53163, 52421
Telex: 3560014
Cable: BUKMAR

BRAZIL

Hewlett-Packard Do Brasil
i.E.C. Ltda.

Rua Frei Caneca 1119
01307-Sa0 Paulo-SP

Tel: 2887111, 287-5858
Telex: 309151/2/3

Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasit
L.E.C. Ltda,

Praca Dom Fellcnano 78
90000-Porto Alun-ns

Rio Grande do Sul (RS) Brasil
Tei: 25-8470

Cable: HEWPACK Porto Alegre

ALBERTA

Hewlett-Packard (Canada} ttd.
11748 Kingsway Ave.
Edmonton TSG OXS

Tel: (403) 452-3670

TWX: 610-831-2431

Hewlett-Packard. (Canada) Ltd.
915-42 Avenue ‘S.E.

Calgary 726 171

Tel: (403) 262-4279

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029

FLORIDA

P 0. Box 24210

2808 W. Qakland Park Blvd.
Ft. Lauderdale 33307

Tel: (305} 731-2020

TWX: 510-955-4099

P.0. Box 13910

6177 Lake Eilenor Or.
Orlando, 32809

Tel: (305) 859-2900
TWX: 810-850-0113

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tei: (404) 436-6181
TWX: 810-766-4890

HAWAIL

2875 So. King Street
Honoluly 96814

Tel: (808) 955-4455

ILLINCIS

5500 Howard Street
Skokle 60076

Tel: (312) 677-0400
TWX: 910-223-3613

INDIANA

3839 Meadows Drive
indlanapolis 46205
Tei: (317) 546-4891
TWX: 810-341-3263

IOWA

1902 Broadway

lowa €ity 52240

Tel: (319) 338-9466
Night: (319) 338-9467

LOUISIANA

P. 0. Box 840

3239 Williams Boulevard
Kenner 70062

Tel: (504} 721-6201
TWX: 810-955-5524

CENTRAL AND SOUTH AMERICA

Hewlett-Packard Do Brasil
1.E.C. Ltda.

Rua da Matriz, 29

20000-Rio de Janeire-GB

Tel: 266-2643

Telex: 210079 HEWPACK
Cable: HEWPACK Rio de janeiro

CHILE

Héctor Calcagni y Cia, Ltda.
Casilla 16.475

Santiago

Tel: 423 gt

Cable: CALCAGNI Santiago

{goromaia

strumentacién

enrik A. Langebaek & Kier S.A,

arrera 7 No. 48-59
artado Aéreo 6287
gota, 1 D.E.

el: 45 78-06, 45-55-46

Cable: AARIS Bogota

Telex: 44400iNSTCO

COSTA RICA

Lic. Aliredo Gallegos Gurdisn
Apartado 10159

San José

Tel: 21-86-13

Cable: GALGUR San José

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd.
837 E. Cordova Street
Vancouver V6A 3R2

Tel: (604} 254-0531

TWX: 610-922-5059

UNITED STATES

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-9157

20010 Century Bivd.
Germantown 20767
Tel: (31) 428-0700

P.0. Box 1848

2 Choke Cherry Road
Rockyilte 20850
Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexingtan 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

23855 Research Drive
Farmington 48024
Tek: (313) 476-6400
TWX: 810-242-2300

MINNESOTA

2459 University Avenue
St. Paui 55114

Tei: (612) 645-9461
TWX: 910-563-3734

MISSOURI
11131 Colorado Ave.

TWX: 910-771-2087

148 Weldon Parkway
Maryland Heights 63043
Tel: (314) 567-1455
TWX: 910-764-0830

*NEVADA
Las Vegas
Tel: (702) 3825777

NEW JERSEY
W. 120 Century Rd.
Paramus 07652
Tel: (201) 265-5000
TWX: 710-990-4951

ECUADOR

Laboratorsios de Radio-Ingenietia
Calle Guayaquil 1246

Post Office Box 3189

Quito

Tel: 212-496; 219-185

Cable: HORVATH Quito

EL SALVADOR

Electronic Assaciates
Apartado Postal 1682

Centro Comercial Gigante

San Salvador, El Salvador C.A.
Paseo Escalon 4649-4° Piso
Tel: 23-44-60, 23-32-37
Cable: ELECAS

GUATEMALA
I1PESA

Avenida La Reforma 3.48,
Zona 9

Guatemala

Tel: 63627, 64736

Telex: 4192 TELTRO GU

MEXICO

NEW MEXICO

P.0. Box 8366

Station €

6501 Lomas Boulevard N.E.
Atbuguerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 88001
Tei: (505) 526-2485
TWX: 910-983-0550

NEW YORK

6 Automation Lane
Computer Park
Albany 12205

Tel: (518) 458-1550
TWX: 710-441-8270

1219 Campville Road
Endicott 13766

Tel: (607) 754-0050
TWX: 510-252-0890

New York City

Manhattan, Bronx

Contact Paramus, NJ Office
Tel: (261) 265-5000
Brooklyn, Queens, Richmond
Contact Woodbury, NY Office
Tel: (516) 921-0300

82 Washington Street
Poughkeepsie 12601
Tel: (914) 454.733¢
TWX: 510-248-0012

39 Saginaw Drive
Rochaster 14623
Tel: (716) 473-9500
TWX: 510-253-5981

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
Weodbury 11797

Tel: (516) 921-0300
TWX: 510-221-2168

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

Tel: (919) 885-8101
TWX: 510.926-1516

NICARAGUA

Roberto Terén 6.
Apartado Posta! 689
Editicio Teran

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

PANAMA

Electrénico Baiboa, S.A.

P.0. Box 4929

Ave. Manuel Espinosa No. 13-50
8ldg. Alin

Panama my

Tel: 230833

Telex: 3481103, Curunda,

Canal Zone

Cable: ELECTRON Panama City

PARAGUAY

Z. ). Melamed S.R.L.

Division: Aparatas y Equipos
Medicos

Division: Aparatos y Equipos

Scientificos y de

lnvestlgaclon

Hewlett-Packard Mexicana, P.0

. de C.V. Chile, 482, Edificio Victoria
Torres Adalid No. 21,11° Piso  Asuncien
Col. del Valle Tel: 4-5069, 4-6272
Mexico 12, D.F, Cable: RAMEL
Tel: 543-42-32
Telex: 017-74-507

CANADA

MANITOBA
Hewlett-Packard (Canada) Ltd
513 Century St.

St. James

Winnigeg R3H 0L8

Tel: (208} 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
2745 Dutch village Rd.
Hajifax B3L 4G7

Tel: (902) 455-0511

TWX: 610-271-4482

SOUTH CAROLINA
6941-0 N. Trenhotm Road
Columbia 29260

Tel: (803) 782-6493

OHIO

16500 Sprague Road
Cleveland 44130
Tel: (216) 243-7300
Night: 243-7305
TWX: 810-423-9431"

330 Progress Rd.
Dayton 45449

Tel: (513) 859-8202
TWX: 810-459-1925

6665 Busch Blvd.
Columbus 43229
Tel: (614) 846-1300

OKLAHOMA

P.0. Box 32008
Oklahoma City 73132
Tel: (405} 721-0200
TWX: 910-830-6862

OREGON

17890 SW Boones Ferry Road
Tualatin 97662

Tel: (503) 620-3350

TWX: 910-467-8714

PENNSYLVANIA
111 Zeta Drive
Pittshurgh 15238
Tel: (412) 782-0400
Night: 782-0401
TWX: 710-795-3124

1021 8th Avenue

King of Prussia industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
873 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

*TENNESSEE
Memphis
Tel: (301) 274-7472

PERU

Compaiiia Electro Médica S.A.
Ave. Enrigue Canaual 312
San Isidro

Casilla 1030

Lima

Tel: 22.3500

Cable: ELMED Lima

PUERTO RICO

San Juan Electronics, Inc.
P.0. Box 5167

Ponce de Leon 154

Pda. 3-PTA de Tierra

San Juan 00906

Tel: (809) 725-3342, 722-3342
Cable: SATRONICS San Suan
Teiex: SATRON 3450 332

ONTARIO

Hewlett-Packard (Canada) Ltd.

1785 Woodwarg r.
Ottawa K2C OP9

Tel: (613) 225-653Q
TWX: 610-562-8968

Hewlett-Packard (Canada) Ltd.

6877 Goreway Drive
Mississauga L4V 119
Tel: (416) 678-9430
TWX: 610-492-4246

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-6101
TWX: 910-867-4723
P.0. Box 27409

6300 Westpark Drive
Suite 100

Houston 77027

Tel: (713) 781-6000
TWX: 910-881-2645
231 Billy Mitcheil Road
San Antonio 78226
Tel: (512} 434-4171
TWX: 910-871-1170

UTAI

2890 South Main Street
Salt Lake City 84115
Tel: (801) 487-0715
TWX: 91‘0-925-5681
VIRGINIA

P.0. Box 9854

2914 Hungary Springs Road
Richmond 23228

Tel: (804) 285-3431
TWX: 710-956-0157

WASHINGTON
Beliefietd Office Pk.
1203 - 114th SE
Beitevue 98004

Tel: (206) 454-3971
TWX: 918-443-2446

SWEST VIRGINIA
Charieston

Tel: (304) 345-1640
WISCONSIN

9431 W. Beloit Road
Suite 117
Milwaukes 53227
Tel: (414) 541-0550

FOR 1..S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia...
Rorth Holtywood, California. .
Paramus, New Jersey . . . Skokie,
Hilinois. Their complete ad-
dresses are listed above,
*Service Gnly

URUGUAY

Pablo Ferrando S.A,
Comerclal e Industrial
Avenida italia 2877
Casilla de Corres 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela
A.

Apartado 50933

Edificio Segre

Tercera Transversal

Los Ruices Norte
Caracas 107

Tel: 35-00-11

Telex: 21146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED,

CONTACT:
Hewlett-Packard
Inter-Americas

3200 Hillview Ave.

Palo Alto, Calllornla 94304
Tel: (415) 493

TWX: 910- 373 1257

Cable: HEWPACK Palo Alto
Tefex: 034-8300, 034-8493

QUEBEC

Hewlett-Packard (Canada} Ltd.
275 Hymus Boulevard

Fainte Claire H9R 167

Tel: (518} 561-6520

TWX: 610-422-3022

Telex: 05-821521 HPCL

Hewlett-Packard (Canada) Ltd.
2376 Galvani Street

Ste-Foy GiN 2G4

Tel: (418) 688-8710

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard {Can-
ada) Ltd. in Mississauga
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HEWLETT - PACKARD

ELECTRONIC INSTRUMENTATION SALES AND SERVICE
EUROPE, AFRICA, ASIA, AUSTRALIA
EUROPE

AUSTRIA
Hewiett-Packard Ges.m.b.H
Handetska 52/3

P.0. Box 7

A-1205 Vienna

Tel: {0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Telex: 75923 hewpak 3

BELGIUM
Hewtett-Packard Benelux
SA/NV.

Avenue de Coi-Vert, 1,
(Groenkraagiaan}

8-1170 Brussels

Tel: (02) 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494 paloben bry

DENMARK
Hewlett-Packard A/S
Datavej 38

DK-3460 Blrkerod
Tei: (1) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hp as

Hewlett-Packard A/S

Torve

DK-8600 Silkebarg
Tel: (06) 82.71-66
Telex: 166 40 hp as
Cable: HEWPACK AS

FINLAI

Hewlett-Packard Oy
Bulevardl 26

P.0. Box 12185

SF-00120 Helsinki 12

Tel: (30} 13730

Cable: HEWPACKOY Helsinki
Telex: 12-15363 hel

FRANCE
Hewlett-Packard France
Quartier de Courtaboeut
Boite Postale No. 6
F-91401 Orsay

Tel: (1) 807 78 25
Cable: HEWPACK Orsay
Telex: 60048

Hewlett-Packard France
Agenee Regional

4 Qual des Etroits
F-5932] Lyen Cedex 1
Tei: (78) 42 63 45
Cable: HEWPACK Lyon
Telex: 31617

ANGOLA
Telectra-Empresa Tecnica
de Equipamentos Electricos

SARL

Rua de Barbosa Rodrigues,
421°

P 0 BOX 6487

Cable: TELECTRA Luanda

AUSTRALIA

Hewlett- Packard Australia
Pty. Ltd.,

31.5] Joseph Street
Victoria, 3130

Tel: 89 6351

HEWPARD Melbourne
Telex: 31 024

Hewtett-Packard Australia
Pt

31 Bndge Street

New Soutn Wales, 2073
Tel: 449 6566

Telex: 21561

Cable: HEWPARD Sydney

Hewlett-Packard Australia
Pty. Ltd.

97 Churchill Road

Prospact 5082

South Aus(raha

Tel: 44 8

Cable: HEWPARD Adelaide

Hewlett-Packard Australia
Pty. Ltd.

y. Ltd.
Casablanca Buildings
196 Adelaide Terrace
Parth, W.A. 6000
Tef: 25-6800
Cable: HEWPARD Perth

Hewlett-Packard Australia

y. Lid.
10 Woolley Street

P.0. Box

Dicksen A.C.T. 2602

Tel: 49-8194

Cable: HEWPARD Canberra ACT

Hewiett-Packard Australia
Pty. Ltd.

2nd Floor, 49 Gregory Terrace
Brisbane, Queensiand, 4000
Tel: 29 1544

CEYLON

United Ellctllcal: Ltd.
P.0. Box

60, Park St

Colembe 2

e): 26696
€able: HOTPOINT Colombo

CYPRUS
Kypronlcs

19 Gregorios & Xenopoulos Road
P.0. Box 1152

CY-Nicesia

Tel: 45628/29

Cable: KYPRONICS PANDEHIS

Hewlett-Packard France
Zone Aéronautique
Avenue Clement Ader
F-31770 Colomiers

Tel: (61) 86 81 55
Telex: 51957

Hewlett-Packard France
Agence Régionale
Boulevard Ferato-Gamarra
Boite Postale No. 11
F-13100 Luynes

Tel: (47) 24 00 66

Teiex: 41770

Hewlett-Packard France
Agency Régionale

63, Avenue de Rochester
F-35000 Rennes

Tel: {99) 36 33 21
Telex: 74812 F

Hewiett-Packard France
Agence Régionale

74, Allée de la Robertsau
F-67000 Strashourg

Te!: (88) 35 23 20/21
Tefex: 89141

Cable: HEWPACK STRBG

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Postiach 560 140

D-6600 Funkﬂm 56

Tel: (0611) 5

Cable: NEWPACKSA Frankfurt
Telex: 41 32 49 fra
Hewlett-Packard GmbH
Vertriebsbilro Boblingen
Herrenbergerstracse 110
D-7030 B&blingen, Wilrttemberg
Tel: {07031) 66 72 87
Cabte: HEPAK Boblingen
Telex: 72 85 739 bbn

Hewlett-Packard GmbH

Hewlett-Packard GmbH
Vertriebsbiiro Hamburg
Wendenstr. 23

£-2000 Hamburg 1

Tel: (040) 24 13 93

Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d

Hewlett-Packard GmbH
Vertriebsbiiro Hannover
Mellendorfer Strasse 3
0-3000 Hannover-KXisefeld
Tel: (0511) 55 06 26

Hewlett-Packard GmbH
Vertriebsburo Nuremberg
Hersbruckerstrasse 42
0-8500 Nuremberg

Tet: (0911) 57 10 66
Telex: 623 860

Hewlett-Packard GmbH
Vertriebsbiiro Miinchen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tel: (089) 501 30 81/7
Tetex: 52

Cable: ﬁEWPACKSA Miichen

(West Berlin)

Hewlett-Packard GmbH
Vertriehsbiiro Berlin
Wilmersdorfer Strasse 113/114
D-1000 Berlin W. 12

Tel: (030) 3137046

Tefex: 18 34 0S hpebin d

GREECE

Kostas Karayannis

18, Ermou Street

GR-Athens 126

Tel: 8080337, 8080359,
8080429, 8018693

Cable: RAKAR Athens

Telex: 21 59 62 rkar gr

Hewlett-Packard S.A.
Mediterranean & Middle East
Operations
s

Vogelsanger Weg 38
0-4000 Disseldort

Tel: (0211) 63 80 31/38
Telex: 85/86 533 hpdd d

ETHIOPIA

African Salespower & Agency
Private Ltd., C

£.0. Box 718

58/59 Cunningham St.

Addis Ababa

Tel: 12285

Cable: ASACO Addisababa

HONG X

Schmidt & Co (Honz Kong) Ltd.
P.0. Box 297

Connalight Centre

39th Floor

Connaught Road, Central

Hong Keng

Tel: 240168, 232735

Telex: HX4766

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Stac Ltd.
Kasturi Buildings
Jamshediji Tata Rd.
Bambay 400 020
Tel: 28 50 21
Telex: 3751

Cable: BLUEFROST
Blue Star Ltd.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

Bombay 400 025

Tel: 45 78 87

Telex: 4093

Cable: FROSTBLUE

Blue Star Lid.
Band Box House
Prabhadevi
Bombay 400 025
Tel: 45 73 01
Telex: 3751
Cable: BLUESTAR

Blue Star Ltd.
14740 Civil Lines
Kampur 208 001
Tel: 6 88 82
Cable: BLUESTAR
Blus Star, Lid.
7 Hare Street
P.0. Box 506
Clltum 700 001
I. 3-0131

Tel
Cable: BLUESTAR

Biue Star Ltd.
Blue Star House,
34 Ring Road
Lajpat Nagar

New Dethi 110 024
Tel: 62 32 76

Tel
Cable: SLUESTAR

Blye Star, Ltd.

Blue Star House
11/11A Magarath Road
Bangalere 560 025
Tel: 55668

Telex: 430
Cable: BLUESTAR

i Street

Platia Kefallarion

Gr-Kifissia-Athens.

Tel: 8080337, 8080358,
8080429, 8018693

IRELAND
H.wlﬂt Packard Ltd.

0a
GB Sl“lh 511 4 DS, Bucks
Tel: Siough (0753) 33341
Cable: HEWPIE Siough
Telex: 848413

Hewlett-Packard Ltd.
The Graftons
Stamford New Road
Altrincham, Cheshire
Tel: (061) 928-9021
Telex: 668068

iTALY

Hewlett-Packard Itaiiana S.p.A.
Via Amerigo Vespucci 2
1-20124 Milan

Tel: (2) 6251 (10 lines)

Cable: HEWPACKIT Milan
Tetex: 32046

Hewlett-Packard Italiana S.p.A.
Vicolo Pastori, 3

1-35100 Padova

Tel: (49) 66 40 62

Telex: 32046 via Milan

Hewlett-Packard italiana SPA
Via Medaglie d'Oro, 2
156100 Pisa

Tel: (050) 500022

Hewlett-Packard Italiana S.p.A.
Via Colli, 2

1-10129 Turin

Tes: (11) 53 82 64

Telex; 32046 via Mifan

LUXEMBURG
Hewtett-Packard Benelux
SA/NV.

Avenue de Col-Vert, 1,
{Groenkraaglaan)

B-1170 Brussels

Tel: (03/02) 72 22 40
Cable: PALOBEN Brussels
Telex: 23 494

NETHERLAND:
Hewtett-Packard Benelux/N V.
Weerdestein 117

P.0. Box 7825
NL-Amsterdam, 1011

Tel: 5411522

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa ni

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 143

N-1344 Hastum

Tel: (02) 53 83 60

Telex: 16621 hpnas n

AFRICA, ASIA, AUSTRALIA

Blye Star, Ltd.
1-1-117/1

Sarojini Devi Road
Secunderabad 500 003
Tel: 763 91,7 7393
Cable: BLUEFROST
Telex: 459

Blue Star, Ltd,

23/24 Second Line Beach
Madras 600 001

Tel: 23954

Telex: 379

Cable: BLUESTAR

Blue Star, Ltd.
Nathraj Mansions
2nd Floor Bistupur
Jamshedpur 831 001
Tel: 38 0

Cable: BLUESTAR
Telex: 240

INDONESIA

Bah Bolon Trading Coy. N.V.
Djaiah Merdeka 29
Bandung

Tel: 4915; 61560

Cable: ILMY

Telex: 08-808

IRAN

Multi Corp International Ltd.
Avenue Soraya 13

P.0. Box 1212

(R-Tehsran

Tel: 83 10 35-39

Cable: MULTICORP Tehran
Telex: 2893 MC! TN

ISRAEL

Yokogawa-Hewlett-Packerd Lid.
Chuo Bldg.

Rm. 603 3,

2.Chome

1ZUM!-CHO,

Mito, 310

Tel: $292-25-7470
KENYA

Kenya Kinetics

P.0. Box 18311
Nairobi, Kenya

Tel: 57726

Cable: PROTON

KOREA

American Trading Company
Korea,

1.P.0. Box 1103

Dae Kyung Bldg., 8th Floor

107 Sejong-Ro,

Chongro-Ku, Sepul

Tel: (4 lines) 73-8924-7

Cable: AMTRACO Seoul

LESANON
Constantin E. Macridis
P.0, an 7213

RL.

Tel 22
Cable: ELECTRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd.

2 Lorong 13/6A

Section 13

Petaling Jaya, Selanger
Cable: MECOMB Kuala Lumpur

MOZAIAIIQUE

Div. of Motorola israei Ltd.
17 Aminadav Street
Tal-Aviv
Tal: 36941 (3 lines)
Cable: BASTEL Tel-Aviv
Telex: 33569

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Ohashi Bullding

1-59-1 Yoyogi

Shibuya-ku, Tekye

Tel: 03-370-2281/92

Telex: 232-2024YHP

Cable: YHPMARKET TOK 23-724

Yokogawa-Hewlett-Packard Ltd.
Nisei Ibaragi Bldg.

2-2-8 Kasuga

Ibaragi-Shi

Tel: (0726) 23-1641
Telex: §332.385 YHP OSAKA

Yokogawa-Hewiett-Packard Ltd.
Nakamo Building

162 Av. D. Luls

P.0. Box 107
Leurenco Marguss
Tel: 27091, 27114
Telex: 6-203 Negon Mo
Cable: NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
94-96 Dixon Street

P.0. Box 9443

Courtenay Place,
Wellingten

Tel: 59-559

Telex: 3858

Cable: HEWPACK Wellington

Hewlett-Packard (N.Z.) Ltd,
Pakuranga Professionat Centre
267 Pakuranga Highway

Box §1092

Pakuunu

Tel: 569

Cable: HEWPACK Auckland

NIGERIA
The

No., 2
Naxamura-ku, Nageya clky
Tel: (852) 571-5171
Yokogawa-Hewlett-Packard Ltd.
Nitto Bidg.

2-4-2 Shinchara-Kita

Tel: 045-432-1504
Telex: 382-3204 YHP YOK

tions Ltd, (TEIL)
144 Agege Motor Rd., Mushin
P.0. Box

s
Cable: THETEIL Lagos

PORTUGAL

Telectra-Empresa Técnica de
Equipamentos Eléctricos S.a.r.).
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-Lishen 1

Tel: (19} 68 60 72

Cable: TELECTRA Lisbon

Telex: 1598

SPAIN

Hewlett-Packard Espafiois, S.A.
Jerez No 8

E-Madrid 18

Tel: 458 26 00

Telex: 23515 hpe

Hewlett-Packard Espafioia, S.A.
Milanesado 21-23

E-Barcelena 17

Tel: (3) 203 62 00

Telex: 52603 hpbe

Hewlett-Packard Espanota S.A.
Av Ramon y Cajal, 1

Edlhcm Sevilia ), planta °8
E-Sevil

SWEBEN
ywlett-Packard Sverige AB
Enl(hﬂsvlun 13

Fack

$-161 20 Bromma 20

Tel: (08) 730 0550

Cable: MEASUREMENTS
Stockhotm

Telex: 10721

Hewlett-Packard Sverige AB
Hagakersgatan 9

$-431 41 MEindat

Tel: (031) 27 68 00/01
Teiex: Via Bromma

SWITZERLAI

Hewlett Pa:kavd (Schweiz) AG
Zircherstrasse 20

P.0. Box 64

CH-8952 Schiieren Zurleh
Tel: (01) 98 18 21/24

Cabl

Telex: 53933 hpag ch
Hewlett-Packard (Schweiz) AG
9, Chemin louls P!ctet
CH-1214 Ve

TURKEY

Telekom Engineering Bureau
Saglik Sok No, 15/1
Ayaspasa-Beyogly

P.0. Box 437 Beyoglu
TR-Istanbu)

Tel: 49 40 4

Cable: TEI.EMA"ON istanbut

UNITED KINGDOM
Hewlett-Packard Ltd.

224 Bath Read

GB-Slough, SL1 4 BS, Bucks
Tel: Siough (0753) 33341
Cable: HEWPIE Stough
Telex: 848413

Hewlett-Packard Ltd.
“'The Graftons"”
Stamford New Road
GB-Altrincham, Cheshire
Tel: {661) 928-9021
Telex: 668068

Hewlett-Packard, Lid.

¢/0 Makro

South Service Wholesale Centre
Amber Way

Halesowen Industrial Estate
GB-Waorcs.

Tel: Birmingham 7860

Hewlett-Packard Lid’s registered
address for V.A.T. purposes
only:

70, Finsbury Pavement

Londen, EC2A1SX

Registered No: 690597

SOCIALIST COUNTRIES

PLEASE CONTACT:

Hewlett-Packard Ges.m.b.

Handelsksi 52/3

P.0. Box 7

A-1205 Vienns

Ph (0212) 33 66 06 to 09
PACK Vienna

Telex 75923 hewpak 3

ALL OTHER EUROPEAN
COUNTRIES CONTACT:
Hewlett-Packard S.A.

Rue du Bols-du-Lan 7

P.0. 8ox 85

CH-1217 Meyrin 2 Seneva

Tel: (022) 41 4950
Cable: HEWPACKSA Geneva
Telex: 27 333 hpsa ch

The Electronics Instrumenta-
tions Ltd. (TEIL)

16th Floor Cacoa House

P.M.B. 5402

Tel: 22325
Cable: THETEIL Ibadan

PAKISTAR

Mushko & Company, Lid.
Qosman Chambers
Abdullah Haroon Road

Tel: (022} 41 54 80
Cable: HEWPACKSA Geneva
Telex: 2 24 85

TAIWAN

Hewiett Packard Taiwan
39 Chung Shizo West Road
Sec. 1

Querseas Insurance

Corp. Bldg. 7th Floor

Taly

Tel: 389160,1,2, 375121,
Ext. 240-249

Telex: TP324 HEWPACK
Cable: HEWPACK Taipei

Karac! THAILAND
Telk: 5"027, 512827 UNIMESA Co., Ltd.
Cable: PE! Karachl ullding

Mushko & Company, Ltd.
388, Satellite Town
Ra\nlplmﬁ

Tel: 41924

Cable: FEMUS Rawalpindi

PHILIPPINES

Electromex, Inc.

6th Fioor, Amalgamated
Development Corp. Bldg.

Ayala Avenue, Makati, Rizal

€.C.P.0. Box 102

Makati, Rizal

Tel: 86-18-87, 87-76-77,

87-86-88, 87-18-45, 88-91-71,

83-81-12, 83-82-12
Cable: ELEMEX Manila

SINGAPORE
Mechanical & Combustion
Enxlneeunx Company Pte.,

10/12 Salan Kilang

Red Hill Industriai Estate
Singapers, 3

Tel: 647151 (7 lines)
Cable: MECOMB Singapore
Hewlett-Packard Far East
Area om

P.0.

Alexlnﬂra Post Office
Singap

Tel: 6330 2

Cable: HEWPACK SINGAPORE

SOUTH AFRICA

Hewlatt Packard South Africa
{Pty.), Ltd.

Hewlett-Packard House

Daphne Street, Wendywood,

Sandten, Transvaai 2001

Tei: 407641 (five lines)

Hewlett Packard South Africa
(Pty.), Ltd.

Breecastle House

Bree Street

Caps Tawn

Tel: 2.6941/2/3

Cable: HEWPACK Cape Town

Telex: 0006 CT

H!wlttt Packard South Africa

641 Rldle Road Durban
P.Q. B

mrp-n, Natal

Tel: 88-6102

Telex: 567954

Cable: HEWPACK

56 Suriwongse Road

Bangkek

Tei: 37956, 31300, 31307,
3

Cable: UNIMESA Bangkok

UGANDA

Uganda Tele-Eiectric Co., Ltd.
P.0. Box 4449

Kampala

Tel: 57279

Cable: COMCO Kampata

VIETNAM
Pcnlnsum Iudlng Inc.

216 Hlen Vnnn(
Saly

gon
Tel: 20-805, 93398
Cable: PENTRA, SAIGON 242

ZAMBIA

R4 Yllbury (mehll) 1.
P.0. Box

Lusaka

Zambia, Central Atrica
Tel: 73793

Cable: ARJAYTEE, Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTIIES
NOT SHOWN PLEA!

CONTACT:

Hewlett-Packard S.A.
Mediterranean and Mlddle
East Operations

35, Kolokotroni Street-—
Platia Kefallariou
GR-Kifissia—Athens.
Cable: HEWPACKSA Athens
Telex: 21-6588

OTHER AREAS NOT
LISTED, CONTACT:
Hewlatt-Packard

Export Trade Company
3200 Hillview Ave.

Palo Alto, California 94304
Tel: (415) 493-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8453
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