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CERTIFICATION 

Hewlett-Packard Company certifies that this instrument met its published. 
specifications at the time of shipment from the factory. Hewlett-Packard 
Company further certifies that its calibration measurements are traceable 
to the United States National Bureau of Standards, to the extent allowed 
by the Bureau's calibration facility, and to the calibration facilities of other 
International Standards Organization members. 

WARRANTY AND ASSISTANCE 

This Hewlett-Packard product is warranted against defects in materials 
and workmanship for a period of one year from the date of shipment. 
The cathode-ray tube (CRT) in the instrument and any. replacement 
CRT purchased from HP are also warranted against electrical failure 
for a period of one year from the date of shipment from Colorado Springs. 
BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS, 
HOWEVER, ARE NOT INCLUDED UNDER THIS WARRANTY. 
Hewlett-Packard will, at its option, repair or replace products which prove 
to be defective during the warranty period provided they are returned 
to Hewlett-Packard, and provided the preventive maintenance procedures 
in this manual are followed. Repairs necessitated by misuse of the product 
are not covered by this warranty. NO OTHER WARRANTIES ARE EX
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT 
LIABLE FOR CONSEQUENTIAL DAMAGES. 

Service contracts or customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 
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SERIAL NUMBERS 

This manual applies directly to instruments with serial 
numbers prefixed 1632A. 
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SAFETY SUMMARY 

The following general safety precautions must be observed during all phases of operation, service, 
and repair of this instrument. Failure to comply with these precautions or with specific warnings 
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the 
instrument. Hewlett-Packard Company assumes no liability for the customer's failure to comply 
with these requirements. 

GROUND THE INSTRUMENT. 
To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (IEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 
Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 
Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 
touching them. 

DO NOT SERVICE OR ADJUST ALONE. 
Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 
Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion). 
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall 
be done only by qualified maintenance personnel using approved safety mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 
Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 
Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 

I WARNING I 
Dangerous voltages, capable of causing death, are present in this instrument. 
Use extreme caution when handling, testing, and adjusting. 
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Model 1740A General Information 

SECTION I 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. The Hewlett-Packard Model 1740A is a dual
channel, 100-MHz, delayed sweep oscilloscope de
signed for general-purpose bench or field use. The 
dual-channel vertical deflection system has 12 cali
brated deflection factors from 5 m VI div to 20 VI div. 
Input impedance is selectable (50 ohms or 1 megohm) 
to meet various measurement requirements. The 
horizontal deflection system has calibrated sweep 
rates from 2 s/div to 0.05 µs/div and delayed sweep 
rates from 20 ms/div to 0.05 µs/div. A lOX magnifier 
expands all sweeps by a factor of 10 and extends the 
fastest sweep to 5 ns/div. In alternate or chop modes, 
the trigger-view control feature will display three 
signals: channel A, channel B, and trigger signal. This 
allows correlation of the time between the trigger 
signal and the channel A and channel B signals. With 
the A VS B control, an X-Y mode of operation is 
possible. The channel A input (Y-axis) is plotted versus 
the channel B input (X-axis). 

1-3. This manual contains installation and operating 
instructions, as well as maintenance information for 
the Model 1740A. Instrument specifications and pro
cedures for verifying proper operation are included. 
Procedures are also included for adjusting the instru
ment to its performance specifications. Schematic 
diagrams, the theory of operation, and troubleshooting 
information are provided for use in maintaining the 
instrument. 

1-4. This section of the manual contains the perform
ance specifications for the Model 1740A, and a list of 
the options available. It also lists the accessories sup
plied with the Model 1740A and other accessories that 
are available. Instrument and manual identification in
formation are also included. 

1-5. SPECIFICATIONS. 

1-6. Table 1-1 is a complete list of the Model 17 40A 
critical specifications that are controlled by tolerances. 
Table 1-2 contains general information that describes 
operating characteristics of the Model 1740A. 

1-7. Any change in the specifications due to manufac
turing, design, or traceability to the U.S. National 
Bureau of Standards will be listed on a manual change 
sheet included with this manual. The manual and 
manual change sheet supersede all previous infor
mation concerning specifications of the 17 40A. 

1-8. ACCESSORIES SUPPLIED. 

1-9. The following accessories are supplied with the 
1740A: 

One Blue Light Filter, HP Part No. 01740-02701 
One Front-panel Cover, HP Part No. 5040-0516 
One Accessory Storage Pouch, HP Part No. 1540-

0292 
Two 10:1 Divider Probes, HP Model No. 10006D 

1-10. ACCESSORIES AVAILABLE. 

1-11. The following accessories are available for the 
l 740A: 

Model 10002A 50:1 Divider Probe 
Model 10004D 10:1 Divider Probe 
Model 10007B 1:1 Divider Probe 
Model 10020A Resistive Divider Prove Kit (Divi-

sion ratios of 1:1, 5:1, 10:1, 20:1, 50:1, and 100:1) 
Model 10173A: RFI Metal Mesh Contrast Screen 
Model 10140A: Collapsible Viewing Hood 
Model 197A: Oscilloscope Camera (Requires a 

Model 10376A Adapter for mounting on 1740A) 
Models lOOlA, 1002A, and 1114A: Testmobiles 

(All accept the Model 1740A and provide mobile 
stands for the oscilloscope) 

1-12. OPTIONS. 

1-13. The options listed below extend the usefulness 
of the Model 17 40A. 

OPTION 001. Option 001 replaces the standard de
tachable power cord with a captive power cord. There 
are two standard options available that install a special 
CRT in the standard instrument. The only difference 
between the optional CRT and the standard CRT is the 
phosphor used in the CRT. Option 007 uses P7 phos
phor and Option 011 uses PU phosphor. 

OPTION 090. This option omits the two Model 10006D 
divider probes normally supplied as accessories. Other 
probes listed under Accessories Available, which are 
more suitable, may be specified. 

OPTION 101. Option 101 is designed for optimum per
formance with the HP Model 1607A Logic State An
alyzer to provide both digital logical state and analog 
electrical analysis. (Refer to Section IV for circuit de
tails and Section VI for a list of replaceable parts in 
Option 101.) 

1-1 



General Information 

OPTION 102. Option 102 is Option 101 with an addi
tional special adapter plate (HP Part No. 5061-1213). 
The special adpater plate is used to attach the 1740A 
and 1607 A instruments together as a single unit. 

OPTIONS 900 - 903. Options 900 through 903 are 
special cord options. The connector configurations 
are shown in Section II of this manual. 

1-14. INSTRUMENT AND MANUAL IDEN
TIFICATION. 

1-15. Instrument identification by serial number is 
located on the rear panel. Hewlett-Packard uses a 
two-section serial number consisting of a four-digit 
prefix and a five-digit suffix, separated by a letter 

Model 1740A 

designating the country in which the instrument was 
manufactured. (A = U.S.A; G = West Germany; J = 
,Japan; U = Unit Kingdom.) 

1-16. This manual applies to instruments with a serial 
prefix number as shown on the title page. If changes 
have been made in the instrument since this manual 
was printed, a "Manual Changes" supplement supplied 
with the manual will define these changes. Be sure to 
record these changes in your manual. Backdating 
information in Section VII adapts the manual to in
struments with serial numbers lower than that shown 
on the title page. Part numbers for the manual and the 
microfiche copy of the manual are also shown on the 
title page. 

Table 1-1. Specifications 

VERTICAL DISPLAY MODES 
Channel A; channel B; channels A and B displayed 
alternately on successive sweeps (ALT); channels A 
and B displayed by switching between channels at 
an approximate 250 kHz rate with blanking during 
switching (CHOP); channel A plus channel B (alge
braic addition); and trigger view. 

VERTICAL AMPLIFIERS (2) 
Bandwidth and Rise Time at all deflection factors 
from 0°C to +55°C. 

BANDWIDTH: 3 dB down from 6 div reference signal. 
DC-Coupled: de to 100 MHz in both 500 and 1 MO in

put modes. 
AC-Coupled: approx 10 Hz to 100 MHz; 1 Hz with 10:1 

divider probes. 
BANDWIDTH LIMIT: limits upper bandwidth to approx 

20 MHz. 
RISE TIME: "3.5 ns, measured from 10% to 90% points 

of a 6 div input step. 
DEFLECTION FACTOR 
Ranges: 5 m VI div to 20 VI div (12 calibrated positions) 

in 1, 2, 5 sequence, accurate within 3%. 
Vernier: continuously variable between all ranges, 

extends maximum deflection factor to at least 50 
V /div. UNCAL light indicates when vernier is not 
in the CAL position. 

POLARITY: channel B may be inverted, front panel 
pushbutton. 

DELAY LINE: input signals are delayed sufficiently to 
view leading edge of input pulse without advanced 
trigger. 

INPUT COUPLING: selectable AC or DC, 500 (de), or 
ground. Ground position disconnects input connector 
and grounds amplifier input. 

INPUT RC {selectable) 
AC or DC: 1 MO ±2% shunted by approx 20 pF. 
50 Ohm: 500 ±3%; SWR "1.4 at 100 MHz on all 

ranges. 
MAXIMUM INPUT 
AC or DC: 250 V (de+ peak ac) or 500 V p-p at 1 kHz or 

less. 
50 Ohm: 5 V rms. 
A+B OPERATION 
Amplifier: bandwidth and deflection factors are un-

1-2 

changed; channel B may be inverted for A-B oper
ation. 

Differential {A-B) Common Mode: CMRR is at least 
20 dB from de to 20 MHz. Common mode signal 
amplitude equivalent to 8 divisions with one vernier 
adjusted for optimum rejection. 

VERTICAL MAGNIFICATION (XS) 
BANDWIDTH: 3 dB down from 8 div reference signal. 
DC-Coupled: de to approx 40 MHz. 
AC-Coupled: approx 10 Hz to 40 MHz. 
RISE TIME: ,.9 ns (measured from 10% to 90% points of 

8 div input step). 
DEFLECTION FACTOR: increases sensitivity of each 

deflection factor setting by a factor of 5 with a maxi
mum sensitivity of 1 m V on channels A and B. 

TRIGGER SOURCE 
Selectable from channel A, channel B, composite, or 
line frequency. 

CHANNEL A: all display modes triggered by channel A 
signal. 

CHANNEL B: all display modes triggered by channel B 
signal. 

COMPOSITE: all display modes triggered by displayed 
signal except in Chop. In Chop mode, trigger signal is 
derived from channel A. 

LINE FREQUENCY: trigger signal is derived from 
power line frequency. 

TRIGGER VIEW 
Display internal or external trigger signal in 
Alternate or Chop mode, channel A, channel B, and 
the trigger signals are displayed. In channel A or 
B mode, Trigger View overrides that channel. Inter
nal trigger signal amplitude approximates vertical 
signal amplitude. Ext trigger signal deflection factor 
is approx 100 mV/div or 1 V/div in EXT +10. 
Triggering point is approx center screen. With 
identically timed signals to a vertical input and 
the Ext trigger input, trigger signal delay is 2.5 ns 
±1 ns. 

HORIZONTAL DISPLAY MODES 
Main, main intensified, mixed, delayed, mag XlO, 
and A vs. B. 
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Table 1-1. Specifications (Cont'd) 

MAIN AND DELAYED TIME BASES 
RANGES 
Main: 50 ns/div to 2 s/div (24 ranges) in l, 2, 5 se

quence. 
Delayed: 50 ns/div to 20 ms/div (18 ranges) in 1, 2, 5 

sequence. 

Accuracy 

*Accuracy 
Sweep Time/Div 

XI XIO 
Temp Range 

50 ns to 20 ms ±3')7(, ±4% 0°C to +15°C 
±2% ±3')7(, + 15°C to +:35°C 
±3% ±4% +35°C to +55°C 

*Add 1 % for 50 ms to 2 s ranges. 

MAIN SWEEP VERNIER: continuously variable be
tween all ranges, extends slowest sweep to at least 5 
s/div. UNCAL light indicates when vernier is not 
in CAL position. 

MAGNIFIER (X10): expands all sweeps by a factor of 
10, extends fastest sweep to 5 ns/div. 

CALIBRATED SWEEP DELAY 
DELAY TIME RANGE: 0.5 to 10 X Main Time/ 

Div settings of 100 ns to 2 s. (minimum delay 
150 ns). 

DIFFERENTIAL TIME MEASUREMENT ACCURACY 

Main Time Base Setting 

100 ns/div to 20 ms/div 

50 ms/div to 2 s/div 

*Accuracy 
(+15°C to +35°C) 

±(0.5% + 0.1 % of full scale) 

±(I% + 0.1 % of full scale) 

*Add 1% for temperatures from 0°C to +15°C and 
+35°C to +55°C. 

DELAY JITTER: <0.00291ci (1 part in 50 000) of maxi
mum delay in each step from + 15°C to +35°C; 
<0.0059{, (1 part in 20 000) from 0°C to + 15°C and 
+35°C to +55°C. 

TRIGGERING 
MAIN SWEEP 
Normal: Sweep is triggered by internal or external 

signal. 
Automatic: bright baseline displayed m absence 

of input signal. Triggering is same as Normal 
above 40 Hz. 

Single: sweep occurs once with same triggering 
as Normal; reset pushbutton arms sweep and 
lights indicator. 

DELAYED SWEEP (SWEEP AFTER DELAY) 
Auto: delayed sweep automatically starts at end of 

delay. 
Trig: delayed sweep is armed and triggerable at end of 

delay period. 

INTERNAL: de to 25 MHz on signals causing 0.~3 divi
s10ns or more vertical deflection, increasing to 
1 division of vertical deflection at 100 MHz in 
all display modes (required signal level is 
increased by 2 when m Chop mode and by 5 
when X5 vertical magnifier is used). Triggering 
on Line frequency is also selectable. 

EXTERNAL: de to 50 MHz on signals of 50 m V p-p 
or more increasing to 100 mV p-p at 100 MHz 
(required signal level is increased by 
2 when in Chop mode). 

EXTERl',IAL INPUT RC: approx 1 Mn shunted by 
approx 20 pF. 

MAXIMUM EXTERNAL INPUT: 250 V (de + peak ac) 
or 500 V p-p ac at 1 kHz or less. 

LEVEL and SLOPE 
Internal: at any point on the positive or negative slope 

of the displayed waveform. 
External: continuously variable from +1.5 V to -1.5 V 

on either slope of the trigger signal,+ 15 V to -15 V 
in divide by 10 mode(+ 10). 

COUPLING: AC, DC, Main LF REJ, or Main HF REJ. 
AC: attenuates signals below approx 20 Hz. 
LF Reject (Main Sweep): attenuates signals below 

approx 4 kHz. 
HF Reject (Main Sweep): attenuates signals above 

approx 4 kHz. 
TRIGGER HOLDOFF (Main Sweep): increases 

sweep holdoff time in all ranges. 

CALIBRATED MIXED TIME BASE 
Dual time base in which the main time base drives 
the first portion of sweep and the delayed time base 
completes the sweep at the faster delayed sweep. 
Also operates in single sweep mode. Accuracy, add 
2% to main time base accuracy. 

A vs. B OPERATION 
BANDWIDTH 
Channel A (Y-axis): same as channel A. 
Channel B (X-axis): de to 5 MHz. 
DEFLECTION FACTOR: 5 mV /div to 20 V /div (12 

calibrated positions) in 1, 2, 5 sequence. 
PHASE DIFFERENCE BETWEEN CHANNELS: <3°, 

de to 100 kHz. 

1-3 
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Table 1-2. General Information 

CATHODE-RAY TUBE AND CONTROLS 
TYPE: Hewlett-Packard, 12.7 cm (5 in.) rectangular 

CRT, post accelerator, approx 15 kV accelerating 
potential, aluminized P31 phosphor. 

GRATICULE: 8 X 10 div (1 div = 1 cm) internal, non
parallax graticule with 0.2 subdivision markings 
on major horizontal and vertical axes and markings 
for rise time measurements. Internal floodgun 
graticule illumination. 

BEAM FINDER: returns trace to CRT screen regard
less of setting of horizontal, vertical, or intensity 
controls. 

Z-AXIS INPUT (INTENSITY MODULATION): +4 V, 
;.50 ns width pulse blanks trace of any intensity, 
usable to .;;IO MHz for normal intensity. Input R, 
1 kQ ±10%. Maximum input ±20 V (de+ peak ac). 

REAR PANEL CONTROLS: astigmatism and trace 
align.' 

1-4 

NOTES: 

1. DIMENSIONS ARE FOR GENERAL 
INFORMATION ONLY. IF DIMENSIONS 
ARE REQUIRED FOR BUILDING 
SPECIAL INCLOSURES, CONTACT 
YOUR HP FIELD ENGINEER. 

2. DIMENSIONS ARE IN MILLIMETERS AND 
(INCHES). 

----597 (23 1/2)---------m..i 

SIDE 

GENERAL 
REAR PANEL OUTPUTS: main and delayed gates, 0 V 

to >+2.5 V capable of supplying approx 5 mA.' 
AMPLITUDE CALIBRATOR (0°C to +55°C) 

Output Voltage 

Rise Time 

Frequency 

1 V p-p into ;.1 MO 
0.1 V p-p into 500 

.;;0.1 µs 

approx 1.4 kHz 

±1% 

POWER: 100, 120, 220, 240 Vac, ±10%; 48 to 440 Hz; 
100 VA max. 

WEIGHT: net, 13 kg (28.6 lb); shipping, 15. 7 kg (34.6 lb). 
OPERATING ENVIRONMENT 
Temperature: 0°C to +55°C. 
Humidity: to 95% relative humidity at +40°C. 
Altitude: to 4600 m (15 000 ft). 
Vibration: vibrated in three planes for 15 min. each 

with 0.254 mm (0.010 in.) excursion, 10 to 55 Hz. 
DIMENSIONS: see outline drawing. 

n=-
492 

(19 3/8) 

462 
(18 3/16) 

TOP 

REAR 
0 



Model 1740A Installation 

SECTION II 

INSTALLATION 

2-1. INTRODUCTION. 

2-2. This section contains information and instruc
tions necessary for installing and interfacing the 
Model 1740A Oscilloscope. Included are initial inspec
tion procedures, power and grounding requirements, 
installation instructions, and procedures for re
packaging the instrument for shipment. 

2-3. INITIAL INSPECTION. 

2-4. This instrument was carefully inspected both 
mechanically and electrically before shipment. It 
should be free of mars or scratches and in perfect elec
trical order upon receipt. To confirm this, the instru
ment should be inspected for physical damage in
curred in transit. If the instrument was damaged in 
transit, file a claim with the carrier. Check for supplied 
accessories (listed in Section I) and test the electrical 
performance of the instrument using the performance 
test procedures outlined in Section V. If there is dam
age or deficiency, see the warranty in the front of this 
manual. 

I WARNING I 
Read the Safety Summary at the front 
of the manual before installing or 
operating the instrument. 

2-5. POWER CORDS AND RECEPTACLES. 

2-6. Figure 2-1 illustrates the standard configuration 
used for HP power cords. The HP part number directly 
above each drawing is the part number for an instru
ment power cord equipped with a connector of that 
configuration. If the appropriate power cord is not 
included with the instrument, notify the nearest HP 
Sales and Service Office and a replacement cord 
will be provided. 

STD-002-07-76 

HP POWER CABLE PART NUMBERS 
8120-1692 8120-0696 8120-1703 8120-1521 

Option 902 Option 901 Option 900 Option 903 

---
INPUT POWER RECEPTACLE TYPES 

Figure 2-1. Types of Power Source Receptacles and 
Applicable Input Power Cable Part Numbers 

2-7. POWER REQUIREMENTS. 

2-8. The 1740A can be operated from any power 
source supplying 100 V, 120 V, 220 V, or 240 V 
(±109ifi), single phase, 48 to 440 Hz. Power dissipation 
is 100 VA maximum. 

Instrument damage may result if line
voltage selection switch is not correctly 
set for the input power source. 

2-9. The instrument is normally set at the factory for 
120-volt operation. To operate the instrument from any 
other ac power source, proceed as follows: 

a. Verify that Model 1740A power cable is not 
connected to any input power source. 

b. Stand instrument on rear legs. Use a blade
type screwdriver to position line-voltage selection 
switch through opening in bottom cover. (Figure 2-2 
shows switches set for 120-V operation.) 

c. For 220-V or 240-V inputs, replace fuse Fl with 
0.5 A slow-blow fuse supplied with instrument. 

d. Connect input power cable to power source. 

2401 
~220----, I 

CDC I~ 

1740A-200-07-76 

Figure 2-2. Line Voltage Selection Switch Settings 

2-10. REPACKING FOR SHIPMENT. 

2-11. If the instrument is to be shipped to a Hewlett
Packard Sales/Service Office for service or repair, 
attach a tag showing owner (with address), complete 
instrument serial number, and a description of the 
service required. 

2-12. Use the original shipping carton and packing 
material. If the original packing material is not 
available, the Hewlett-Packard Sales/Service Office 
will provide information and recommendations on 
materials to be used. 

2-1 
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Figure 3-1. 
Controls and Connectors 
3-0 

VOLTliGt Sf.,_f(;Jl{)N (_Qt:AT :OO 
ON ROT"":'.lM covrn 

1740A·037 

1740A-038-07-76 

0 LINE. Switch turns instrument power on 
and off. 

0 LINE INDICATOR. Indicator ligh ts when 
the instrument power is on. 

8 BEAM FIND. Pressing th is pus hbutton in
creases th e intensity and compresses the 
display within the viewing area. 

0 SEAM INTENSITY. Controls the brigh tness 
of the CRT dis play. 

0 FOCUS. Adjusts the writin g beam for the 
sharpest trace. Always keep this display 
focused to prevent damaging the CRT in
ternally . 

0 SCALE ILLUM. Adjust the CRT background 
illumina tion for good contrast between t he 
background and the graticule. 

0 ALT. Channel A and B signals are displayed 
alternately on consecutive sweeps. 

0 Channel A. Displays the channel A input 
signal. 

0 Channel B. Displays the ch annel B input 
sig nal. 

0&0 A+B. Pressing both channel A 0 a nd chan· 
nel B 0 displays the algebraic sum of the 
channel A a nd chann el B input signals. If 
the channel B display is inverted (press 
CH B INVT 0 ), an A minus B display 
results. 

G CHOP. Channel A and B signals arc dis
played simultaneously by switching bet· 
ween channels at a 250-kHz rate. 

CD TRIG VIEW. Displays th e selected internal 
or external trigger signal at a fixed sensi· 
tivity of approximately 100 m V / div or 
1 V/ div with EXT "' IOG) . TRIGGER 
LEVEL G positions the display vertically. 
Center screen indicates the trigger thres· 
hold level with respect to the trigger sign al. 
If ALT 0 or CHOP 0 is selected, th ree 
signa ls a re displayed: channel A, the sel· 
ected trigger signal (at center screen ), and 
cha nnel B. 

MAG X5. Magnifies the ver tical presen ta· 
tion five times, and increases the maxi
mum sensit ivity to 1 mV / div. The band· 
width is decreased to 40 MHz. 

G) BW LIMIT. Reduces the bandwidth of 
channel A and ch annel B to approximately 
20 MHz. 

4D CH B INVT. Inverts the polarity of the 
channel B s ignal. In A+B 0 & 0 mode, 
pressing CH B INVT «D results in an A 
minus B display. 

CD TRIGGER A. Selects a sample of the ch an· 
nel A signal as the trigger signal when 
INT / EXT CD is in INT. 

G) TRIGGER B. When in INT, a sample of the 
channel B signa l is selected as the trig· 
ger signal. 

COMP. When the display mode is set to 
channel A, channel B, ALT, or A+B, the 
sweep is triggered by the displayed signal. 
When in CHOP, the sweep is triggered by 
the channel A signal only. 

AC. Selects the input coupling and im ped· 
ance for the vertical a mplifiers. In the AC 
position the de componen t of the input 
signal is blocked. The lower 3-dB limit 
is approximately 10 Hz. 

GND. The input signa1 is disconnected 
from the amplifier, and the amplifier input 
is grounded. 

DC. All elementt; of the input signal are 
passed to the vertical amplifier. The input 
impedance is approximately l megohm 
shunted by 20 pF. 

SOU. The input signal is de coupled, a nd the 
input impedance is 50n. Pull the lever 
forward and down to select this posit ion. 
Do not apply more than 5 V rms to the 
input connector. 

Cl) VOL TS/ DIV. Selects the vertical deflection 
factor in a 1, 2, 5 sequence from 0.005 V I 
div to 20 V/ div, accurate within 3% with 
vernier G) in the CAL position. 

G) Vernier. Provides con tin uous con trol of the 
deflection factor between calibra ted 
VOLTS/ DIV ranges. Vernier range is at 
least 2.5 to 1. 

G UNCAL. Lights when the vernier con trol 
is out of detent position to indicate 
VOLTS/ DIV i:,; uncalibrated. 

G INPUT. BNC connector to apply external 
signals to the channel A (Y) and channel 
B (X) amplifier . Impedance a nd coupling 
are selectable by G). Do not apply more 
than 250 V (de + peak ac) or more than 
500 V p·p ac at l kHz or less. 

G POSN. Controls the vertical position of the 
display. 

G CAL 1 V. Provides a 1-V peak-to-peak 
(within 1 %) square-wave voltage signal 
recurring at an approximate rate of 1.4 
kHz (100 m V peak-to-peak when termi
nated in 500). 

G GROUND POST. Convenient chassis ground 
connector. Useful to ensure a common 
ground with equipment under test. 

G) & • POSITION. Coarse 8 and FINE fl) ad
justments position the display horizontal
ly. 

9 AUTO/ NORM. AUTO sweep mode (push
button out). A free runn ing sweep provides 
a bright display in the absence of a trigger 
signal. 
NORM sweep mode (pushbutton in) 
requires an internal or external signal to 
generate a sweep and must be used if the 
input frequency is less than 40 Hz. 

9 SINGLE. Sweep occurs once with the same 
triggering as in NORM. After each sweep, 
the trigger circuit must be manually RE· 
SETfD. 

fD RESET. Momentary pushbutton that arms 
the trigger circuit in the single-sweep 
mode. After pressing RESET G . the sweep 
can be triggered by an internal or exter
nal trigger signal or by rotating the TRIG
GER LEVEL control G through zero. 

G Reset Lamp. When l it, indicates the trigger 
circuit is armed. Lamp goes off at the end 
of the sweep and remains off until the 
trigger circuit is again armed by pressing 
the reset button. 

G MAIN. Selects main sweep for horizontal 
display. Sweep rate and triggering are 
selected by the main-sweep controls G) -
9 . and G -G· 

ED A VS B. Selects an X-Y mode of operation 
with channel A input (Y-axis) plotted 
versus channel B input (X-axis). Vertical 
posit ioning is adjusted by channel A 
POSN Q), and horizontal positioning is 
adjusted by POSITION G) and FINEC) . 

OPTION 101. Deletes the A VS B function 
and adds logic state display. When the 
Model l 740A is connected to a HP Model 
1607 A Logic State Analyzer, pressing 
STATE DSPL ED displays a 16-word 
table of 16-bit words. 

G MAG X10. Magnifies the horizontal display 
10 times, and expands the fas test sweep 
time to 5 ns/ div, maintaining a sweep 
accuracy within 3% at room temperature. 

G MAIN TIME/DIV. The inner knob controls 
the main-sweep rate, which is indicated by 
the numbers displayed in the knob skirt 
opening. Sweep accuracy is within 2% (un
magnified) at room temperatures. 

G) DL Y'D TIME/ DIV. The outer rota ting 
section selects the delayed-sweep rate, 
which is indicated by the marker on the 
outer k nob. Sweep accuracy is the same as 
with MAIN TIME/ DIV. An interlock is 
incorporated so the delayed sweep is al
ways faster than the main sweep. When 
rotated out of the off position in the MAIN 
modefD , a portion of the main sweep is 
intensified indicating the length and delay 
position of the delayed sweep with respect 
to the main sweep. 

G SWEEP VERNIER. Provides continuous ad
justment of main sweep TIME/ DIV bet
ween calibrated positions , extending the 
slowest sweep to 5 s / div. 

G UNCAL. Lights when SWEEP VERNIER 
f) is out of the CAL detent position, and 
indicates that the sweep is not calibrated. 

fl TRIGGER HOLDOFF. Increases the time 
between sweeps and aids triggering on 
complex displays such as digital words. 

G & 0 TRIGGER LEVEL. Selects the voltage level 
on the input trigger signal where th e sweep 
is triggered. With external trigger signals , 
the trigger level is continuously variable 
from + 1.5 V to -1.5 V on either slope of 
the input trigger signal; +15 V to - 15 Vin 
EXT + 10 G) mode. With internal trigger 
signals, the trigger level selects any point 
on the vertical waveform displayed. 

G> & G POS/ NEG. Two-position pushbutton switch 
that selects the slope of the (EXT CD or 
INT CD) trigger siganl used to start the 
sweep. 

CD LF REJ. Attenuates internal or external 
trigger signals below approximately 4 kHz. 
This is useful to condition high-frequency 
signals for best synchronization by elimi· 
nating unwanted high-frequency signals 
such as power line interference. 

$ HF REJ. Atten uates internal or external 
trigger signals above approximately 4 kHz. 
This is useful to condition low-frequency 
signals for best :,;ynchronization by elimi· 
nating unwanted high-frequency signals 
such as RF. 

LINE. Selecting both LF REJ CD a nd HF 
RE,J G removes all EXT C) input or 
INT CD displayed signals from the trigger 
circuit and applies a power-line frequency 
signal for triggering. 

fD AC/DC. Selects ac or de coupling of the 
input (EXT C) or G) or displayed (INT 
CD or e ) signal to the trigger circuit. The 
DC position must be selected for signals 
below approximately 20 H z. 

CD & G INT/EXT. INT selects a sample of the inter
nal vertical signal chosen by the TRIGGER 
source CD or Cl) , while EXT selects the 
signal at the EXT TRIGGEH CI) or G in· 
put for application to the main trigger 
circuit. 

G) & Q EXT + 10. Attenuates EXT TRIGGER CI) 
or Q input signal by a factor of 10. 

CI) & G EXT TRIGGER. BNC connector for external 
trigger input. Input impedance is approxi
mately one megohm shunted by approxi
mately 20 pF. Do not apply more than 
250 V (de + peak ac) or 500 V p-p ac at 
1 kHz or less. 

CD DELAY. The DELAY control provides a 
variable delay time from 0.5 to !OX the 
MAIN TIME/ DIV settings of 100 ns to 2 s. 

Cl) DLY'D. Selects delayed sweep for horizon
tal display. 

Model l 740A 

CD MIXED. Selects main and delayed sweeps 
for t he horizon tal display. The first portion 
of the sweep is at the main sweep rate, 
and the second portion of the sweep 
(starting point chosen by DELAY (D) is 
at the delayed-sweep rate. 

'9 SWEEP AFTER DELAY AUTO/TRIG. Selects 
the method of starting the delayed-sweep 
when in main intensified, delayed, or 
mixed mode operation. In AUTO, delayed 
sweep starts immediately after the delay 
interval, which is the product of the DE· 
LAY CD dial reading (div) and the main 
TIME/ DIV El) reading. In TRIG, the de
layed-trigger circuit is a rmed after the 
delay interval and delayed sweep must be 
triggered by either an internal or external 
trigger signal. 

$ Z-AXIS INPUT. BNC connector for inten· 
sity modulation of the CRT display. A 
+4-volt, ;.50-ns width pulse blanks a trace 
of any intensity. Do not apply more th an 
±20 V (de + pea k ac). 

C) TRACE ALIGN. Screwdriver adjustment to 
align the horizontal trace with the grati· 
cu le. 

G ASTIGMATISM. Screwdriver adjustmen t 
used in conjunction with FOCUS 0 to 
achieve a clean, sharp spot or t race. Ad
justment is easier with a stationary spot. 

G) LINE INPUT. Connector for the power cord. 

(D MAIN GATE OUTPUT. Provides a rectan
gular output of approximately +2.5 V 
coincident with the main gate. 

CD DLY'D GATE OUTPUT. Provides a rectan· 
gular output of approximately +2.5 V 
coincident with the delayed gate. 

CD Cl) 1607A INPUTS. Option 101 only. 

CD HORIZ. X-axis input from HP Model 
1607A. 

CD VERT. Y-axis input from HP Model 1607A. 

Cl) Z-AXIS. Intensity input from HP Model 
1607A. 

Q FUSE. 1 A 2fi0 V SLO-BLO for 100-V or 
120-V opera tion . 0.5 A 250 V SLO-BLO for 
2:20-V or 240-V opera ti on . 
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SECTION Ill 

OPERATION 

3-1. INTRODUCTION. 

3-2. This section provides general operating instruc
tions for Model 1740A. Front- and rear-panel controls 
and connectors are identified and described in figure 
3-1. An initial turn-on procedure, operators calibration, 
trigger selection table, and procedures for obtaining 
basic displays are also included. The index numbers 
after control and connector names in the text are keyed 
to figure 3-1. 

3-3. TURN-ON PROCEDURE. 

I WARNING I 
Before turning on the oscilloscope, read 
the safety summary located at the front 
of this manual. 

3-4. To turn on the Model 1740A, perform the fol
lowing steps: 

a. Turn all control knobs to the 12 o'clock posi
tion except verniers 0 and SWEEP VERNIER fl 
should be in CAL position; TRIGGER HOLDOFF 9 
on MIN. MAIN TIME/DIV. fully clockwise. 

b. Verify pushbuttons out except A 0 , A CD , 
andMAIN fD 

c. Press LINE switch 0 ; LINE indicator 0 
should light. After CRT warm up, a free-running trace 
should be observed near center screen. 

d. Increase (or decrease) BEAM INTENSITY 0 
to comfortable viewing level, and adjust FOCUS 0 as 
necessary for sharpest trace. 

3-5. OPERATOR CHECKS. 

3-6. A few checks and adjustments may be required 
to verify that the Model 1740A is operating properly. 
If the oscilloscope is moved from one electromagnetic 
environment to another, the trace alignment control 
may need adjustment to align the horizontal trace with 
the graticule .. Astigmatism and focus controls may 
need adjustment to obtain the sharpest display. Probe 
compensation may be required, since total input 
resistance and capacitance can vary slightly from one 
oscilloscope to another. 

3-7. Adjust trace alignment as follows: 

a. Obtain a display as described in the turn-on 
procedure. 

b. With vertical POSN control fD , align trace 
with center graticule line. 

c. With a screwdriver, adjust TRACE ALIGN 4D 
(on rear panel) for best trace alignment with graticule 
line. 

3-8. Adjust astigmatism and focus as follows: 

a. Select A VS BG and lower BEAM INTEN
SITY 0 to a low level. 

b. Position spot near center of CRT with POSN 
fD and POSITION G controls. 

c. Adjust FOCUS 0 and ASTIGMATISM G) 
(on rear panel) for the smallest round spot. 

3-9. Perform probe compensation adjustment as 
follows: 

a. Connect probe to be compensated to appro
priate vertical INPUT connector G and the CAL 1 V 
output fl. 

b. Set VOLTS/DIV G) to 0.1, MAIN TIME/DIV 
G to 0.2 mSEC, and input coupling G to DC. 

c. Adjust main TRIGGER LEVEL C) for a stable 
display of the calibrator square-wave voltage. Display 
should have flat tops. Any distortion in presentation 
is caused by incorrect probe compensation. 

d. If overshoot or undershoot is present, turn 
screwdriver adjustment in probe for a flat-top pre
sentation (see figure 3-2). 

3-10. Perform vertical accuracy check as follows: 

a. Set controls to positions indicated in turn-on 
procedure. 

b. Apply CAL 1 V fl signal to channel A INPUT 
G connector using a BNC to banana plug adapter 
and a test lead with alligator clips. 

c. Adjust channel A VOLTS/DIV G) to 0.2 V /div 
and MAIN TIME/DIV • to 0.2 mSEC/div. Square-

3-1 
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OVERSHOOT 

CORRECT 

UNDERSHOOT 

Figure 3-2. Probe Compensation 

wave amplitude should be five major divisions within 
4%. For complete calibration check, refer to Section V. 

3-11. Perform timing accuracy check as follows: 

a. Apply an accurate calibration signal (such as 
from HP Model 226A Time-mark Generator) to the 
channel, A INPUT fa connector. 

b. Set controls to the positions indicated in the 
turn-on procedure except for MAIN TIME/DIV which 
should be adjusted to 0.5 µSEC/div. 

c. Set marker on graticule line at far left with 
horizontal position control. Markers should line up ap-

Model 1740A 

proximately with each graticule line across the CRT. 
The marker on the far right-hand side should be with
in 2 mm of the graticule line. 

3-12. TRIGGER SELECTION TABLE. 

Table 3-1 will aid in determining the best trigger 
mode for various signal conditions. 

3-13. OBTAINING BASIC DISPLAYS. 

3-14. These procedures will aid the operator in 
becoming familiar with the operation of the Model 
1740A so commonly used displays can be obtained. 
Before performing the procedures, complete the turn
on procedure and adjust the following controls: 

Channel A TRIGGER. . . . . . . . . . . . . . . . A CD 
Channel A coupling . . . . . . . . . . . . . . . . DC G 
Channel A VOLTS/DIV 8 . . . . . . . . . . 0.05 
MAIN TIME/DIV fD . . . . . . . . . . 0.5 mSEC 
DELAY CD .. .. . .. .. .. .. .. .. . .. . fully CCW 

3-15. NORMAL SWEEP DISPLAY. 

a. Connect a Model 10006D probe to channel A 
INPUT fa connector, CAL 1 V fD output, and ground 
postfD. 

Table 3-1. Display and Trigger Selection Table 

SIGNAL CONDITIONS DISPLAY MODE 

I. Single Signals A or B 
Applied to 
Channel A or B ALT-, or CHOP"' 

II. Time Related Signals ALT 
Applied to 
Channels A & B CHOP 

A+B (A-B) 

III. Nontime Related Signals ALT 

3-2 

Applied to 
Channels A & B 

Assume time related signal applied. 

Time relation displayed. 

No time relation displayed. 

If COMP is selected in CHOP, switching 
overrides and selects A. 

Signal is only displayed on one channel, 

TRIGGER SELECTION 

A B COMP EXT 

OK or OK OK OKI 

OK or OK NG OKI 

I OK2 I I 0K2 J NG'1 loK~ I 

I oK~I I OK~ I NG 1 I OK~ I 
OK OK s OK 

NG NG @ NG 

Triggers on algebraic sum or difference of 
signals. 

OK Useable trigger mode. 

!oKI Good trigger mode. 

@ Best trigger mode. 

NG Unuseable trigger mode. 
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b. Adjust POSN fD to align base of square wave 
on the center graticule line, and adjust TRIGGER 
LEVEL G for a stable display. A square wave with 
an amplitude of two divisions and approximately five 
to nine positive-going pulses will be displayed. 

3-16. MAGNIFIED SWEEP DISPLAY. 

a. Perform paragraph 3-15 to obtain Normal 
Sweep Display. 

b. Adjust horizontal POSITION G) to place 
waveform portion to be magnified on CRT center 
graticule (see figure 3-3). 

1740A-004 

Figure 3-3. Normal Display 

c. Press MAG XlO G and adjust horizontal 
FINE 9 for precise placement of magnified display 
(see figure 3-4). 

3-17. DELAYED SWEEP DISPLAY. 

a. Perform paragraph 3-15 to obtain Normal 
Sweep Display. 

b. Adjust delayed TIME/DIV G for 50 µSEC/ 
div, and observe intensified portion of square wave. 
Set BEAM INTENSITY 0 control to a comfortable 
viewing level. 

c. Set SWEEP AFTER DELAY to AUTO and 
turn DELAY • clockwise until intensified portion of 

50% 

1740A-005 

Figure 3-4. Magnified Display 

Operation 

trace is over trace area to be investigated. This is 
demonstrated in figure 3-5. 

.___.. 1740A-006 

INTENSIFIED 

Figure 3-5. Normal Display with Intensified Area 

d. Press DLY'D CD and note that intensified 
portion of trace is now displayed across entire CRT 
(see figure 3-6). 

e. DELAY • control may be adjusted to view 
other pulses in the pulse train. 

I I I I I I I I I I I 

1740A-007 

Figure 3-6. Delayed Sweep Display 

3-18. MIXED SWEEP DISPLAY. 

a. Perform paragraph 3-15 to obtain Normal 
Sweep Display. 

b. Adjust delayed TIME/DIV fl) for 50 µSEC 
and note intensified portion of square wave. Set BEAM 
INTENSITY 0 to comfortable viewing level. 

c. Turn DELAY • clockwise until part of wave
form in second half of CRT is intensified (see figure 
3-7). 

d. Press MIXED G) and observe that first portion 
of the display is at main TIME/DIV G sweep rate and 
second portion is at delayed TIME/DIV G sweep rate 
(see figure 3-8). The transition point from main sweep 
to delayed sweep can be varied by adjusting DELAY 
control •. 

3-3 
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1740A-008 

' 

...__ 
INTENSIFIED 

Figure 3-7. Normal J)isplay with Intensified Area 

3-19. X-Y DISPLAY. 

a. Press A VS B fD. BEAM INTENSITY 0 may 
need to be decreased. Apply vertical (Y-axis) signal 
to channel A INPUT fl connector and horizontal 
(X-axis) signal to channel B INPUT connector. Chan
nel A POSN fa adjusts vertical positioning; POSI
TION fl adjust horizontal positioning. Adjust channel 
A and B VOLTS/DIV G) controls as required. 

b. If display is not visible, press BEAM FIND 8 
and adjust channel A and B VOLT/DIV controls 
until display is compressed vertically. Center com
pressed display with POSN fa and POSITION fl 

1740A-009 

Figure 3-8. Mixed Sweep Display 
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-controls. Release BEAM FIND, and adjust FOCUS 
0 for a sharp display: 

3-20. SINGLE SWEEP OPERATION. 

3-21. Single sweep mode is often used to photograph 
single occurrence events. To use this mode, proceed 
as follows: 

a. Select SINGLE fD sweep mode. 

b. Set AUTO/NORM to NORMfl . 

c. Set all trigger processing controls to desired 
settings; for example, INT /EXT CD. slope G), and 
TRIGGER LEVEL fD. 

d. Depress RESET 9 pushbutton; the red RE
SET 0 lamp will light. 

3-22. The sweep circuitry is now armed; as soon as 
a trigger signal is received that meets the preset 
requirements (slope, coupling, level, etc.), the time 
base will generate one sweep. As soon as the sweep 
ends, the RESET 0 lamp will extinguish and the 
time base must be reset again. 

3-23. SINGLE SWEEP USING TRIGGER 
VIEW. 

3-24. To use the trigger view feature in single sweep, 
perform the following steps: 

a. Press TRIG VIEW G. This turns off both ver
tical channels; however, trigger view circuitry will not 
be activated until a certain transition occurs at the 
end of the sweep. 

b. To activate trigger view, press RESET 9 and 
rotate TRIGGER LEVEL fD from one extreme to the 
other or engage AUTO fl and press RESET, then dis
engage AUTO. 

3-25. After one sweep has been manually generated, 
the necessary transition will have occurred and trigger 
view mode will operate in a normal manner. 
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SECTION IV 

PRINCIPLES OF OPERATION 

4-1. INTRODUCTION. 

4-2. This section contains functional descriptions 
keyed to simplified block diagrams. The block diagrams 
are drawn for function and do not show circuit details. 
Schematics and an interconnection diagram are located 
in Section VIII. 

4-3. VERTICAL SECTION BLOCK DIA
GRAM. (Figure 4-1.) 

4-4. INPUT ATTENUATORS. The attenuators have two 
functions: (1) they select the type of input coupling 
(500, DC, GND, or AC), and (2) they determine the 
vertical deflection factor (5 m V /div to 20 V /div) as 
selected by the front-panel VOLTS/DIV switches. Only 
contact strips and their actuating cams are contained 
in the attenuator assemblies. The major part of each 
attenuator is on the preamplifier substrate. The only 
passive attenuation is a XlOO section preceding the 
discrete, dual-FET impedance converter in each 
channel. 

4-5. VERTICAL PREAMPLIFIER. The preamplifier 
substrate (A3Al) performs the necessary control func
tions for both channels A and B, including six dc
actuated ranges ·of attenuation per channel. Along 
with the XlOO section, this configuration provides 
12 calibrated levels of vertical sensitivity, ranging from 
5 mV/div to 20 V/div. Peripheral circuitry includes 
control logic for the preamplifier substrate and a 
trigger-view amplifier, which routes signals from the 
external trigger input through the delay line and out
put amplifier. 

4-6. DELAY LINE. The purpose of this assembly is to 
delay the vertical signal approximately 100 nano
seconds. This allows the sweep to trigger before the 
vertical signal reaches the CRT plates. 

4-7. VERTICAL OUTPUT AMPLIFIER. The vertical out
put amplifier provides drive to the CRT vertical de
flection plates. 

4-8. HORIZONTAL SECTION BLOCK DIA
GRAM. (Figure 4-1.) 

4-9. TRIGGER CIRCUIT. The internal sync amplifier 
provides the signal for synchronization to the vertical 
signal. The set and trigger gates drive a current 
switch that starts the sweep. In the main AUTO 
mode, the bright-line auto circuit detects any absence 
of trigger signal and forces the main sweep to operate. 

4-10. In delayed sweep, the main sweep and the 
DELAY potentiometer drive the delay comparator. 
When the comparator conducts, it enables the set and 
trigger gates for delayed sweep. In the AUTO SWEEP 
AFTER DELAY mode, the delayed sweep starts when 
the comparator conducts. In TRIG SWEEP AFTER 
DELAY, the delayed sweep will not conduct unless a 
trigger signal occurs after the trigger gates are enabled. 

4-11. SWEEP AND INTEGRATOR CIRCUITS. Themain 
and delayed sweep circuits initiate horizontal sweeps 
by the trigger signal applied to their inputs. Miller 
integrators produce the horizontal sweep ramps; 
their slopes are controlled by the front-panel TIME/ 
DIV switches. The outputs from the Miller integrators 
are applied through the horizontal display mode 
switches to the horizontal preamplifier. 

4-12. The horizontal sweep is also compared to a 
reference voltage by a ramp comparator that drives 
the reset circuit. The reset and holdoff circuits control 
the timing sequence of the sweep ramp. 

4-13. HOLDOFF CIRCUIT. The holdoff circuit estab
lishes a time interval at the end of the sweep that 
disables the trigger generator. The trigger generator is 
armed at the end of holdoff and is ready for the next 
trigger signal. The duration of holdoff is controlled 
by the TIME/DIV setting and the TRIGGER HOLD
OFF control. 

4-14. HORIZONTAL PREAMPLIFIER. The horizon
tal preamplifier provides amplification for the sweep 
ramp. The horizontal POSITION control establishes 
a reference level for the horizontal sweep. Trace 
magnification (XlO) is also accomplished in this stage. 
When the BEAM FIND switch is pressed, the emitter 
current in the output stage of the preamplifier is 
reduced and the horizontal output stage cannot drive 
the beam beyond the viewing area of the CRT. 

4-15. HORIZONTAL OUTPUT. The horizontal output 
stage provides drive to the CRT horizontal deflection 
plates. 

4-16. GATE CIRCUITRY. (Figure 4-2.) 

4-17. The gate amplifier assembly contains the cir
cuitry necessary to control brightness of the CRT dis
play. An intensity control circuit is used for brightening 
or blanking the CRT when necessary. BEAM FIND, 
and BEAM INTENSITY controls are part of the gate 
amplifier assembly. 

4-1 
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4-18. HIGH-VOLTAGE POWER SUPPLY. 
(Figure 4-2.) 

4-19. The high-voltage power supply consists of a 
high-voltage oscillator, a high voltage transformer, and 
a rectifying circuit. The high-voltage oscillator pro
duces cathode, grid, and focus voltages for the CRT. 
A secondary winding on the high-voltage transformer 
provides voltage for the CRT cathode heater. 

4-20. The rectified CRT cathode voltage is sampled 
and fed back to the high-voltage oscillator. Changes 
in cathode voltage are fed back to the high-voltage 
oscillator, causing the amplitude of its oscillation to 
change. The change corrects the rectified cathode volt
age returning it to the normal operating value. 

4-21. The unrectified cathode voltage in the second
ary of the high-voltage transformer is applied to a 
multiplier assembly where it is multiplied four times. 
The multiplier output is connected to the CRT post
accelerator. 

4-22. LOW-VOLTAGE 
(Figure 4-2.) 

POWER SUPPLY. 

4-23. The low-voltage power supply operates from an 
ac power source. The ac line is applied to the input 
power circuit (100-, 120-, 220-, or 240-Vac operation 
is selectable). The input power circuit contains the ac 
line protection fuse. The ac input is applied to a step
down power transformer. 

4-24. Secondary outputs from the power transformer 
are applied to rectifiers and voltage regulator circuits, 
which convert input ac power to usable de outputs of 
different voltage levels. 

4-25. CIRCUIT DETAILS. 

4-26. The following paragraphs provide a detailed 
explanation of individual circuits in the Model 1740A. 
Circuits that are identical for both channels are ex
plained for channel A only. 

4-27. ATTENUATOR ASSEMBLIES. (Sche
matic 4.) 

4-28. GENERAL INFORMATION. The channel A at
tenuator is a cam-actuated switch assembly. Only 
contact strips and their actuating cams are contained 
in the switch assembly. The contacts short appropriate 
pads on the preamplifier circuit board and only the 
first five (AlSlA-E), controlling the input coupling 
modes (AC, GND, DC, and 500) and the XlOO dis
crete attenuator, carry signal currents. The second five 
contacts (AlSlF-J) switch de control voltages to the 
preamplifier substrate (A3Al) that switch attenuation 
on the substrate. 

4-29. INPUT. The input signal applied to channel A 
INPUT connector J6 is routed through appropriate 
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contacts AlSlA-E. With input coupling in the AC posi
tion (AlSlB closed; AlSlA, C open), the input signal 
is applied through capacitor A3Cl to the 1-megohm 
input section in the preamplifier. The value of A3Cl 
is such that signals below 10 Hz will be attenuated. 
In GND position (AlSlC closed; AlSlA, B open) the 
input signal is disconnected and the attenuator input 
is grounded through A3Rl. In DC position (AlSlA, B 
closed; AlSlC open) a straight-through connection 
applies the input signal directly to the high impedance 
circuit of the attenuator. When input coupling is in the 
500 position (AlSlA-C closed), the input signal is 
terminated in 50 ohms. 

4-30. ATTENUATOR STAGES. The VOLTS/DIV 
switch activates various combinations of switch 
closures (AlSlD-J) to obtain the 12 calibrated ranges 
of vertical sensitivity from 5 mV/div to 20 V/div. 
The input attenuator has a Xl and a XlOO position, 
and preamplifier substrate A3Al has a Xl and XlO 
attenuator section followed by a second section pro
viding a Xl, X2, X4 attenuation sequence that repeats 
four times through the 12 ranges of vertical sensitivity. 
In the 5 mV/div VOLTS/DIV position, the input 
attenuator is in the Xl position and both attenuator 
sections in A3Al are set to Xl attenuation. In the 10 
mV/div and 20 mV/div positions, the second attenu
ator section in A3Al steps to the X2 and X4 attenuation 
ranges respectively. In the 50 m V /div position, the 
second attenuator section reverts back to the initial 
Xl attenuation range, but the XlO attenuator in the 
first section of A3Al is activated. For 100.) m VI div and 
200 m V /div, the second attenuator section again steps 
to the X2 and X4 attenuation ranges. The input at
tenuator is next switched to the XlOO position for the 
remaining six ranges from 0.5 V /div to 20 V /div, 
and the sequence described for Xl input attenuation 
is repeated. 

4-31. VERTICAL SECTION. (Schematics 4, 
5, and 6.) 

4-32. GENERAL INFORMATION. Signal conditioning 
is accomplished primarily by two substrates: preampli
fier substrate (A3Al) and vertical output amplifier sub
strate (A5Al). The preamplifier substrate provides two 
pairs of differential outputs: the main vertical signal 
driving the delay line and the internal sync signal. The 
vertical output amplifier substrate provides the drive 
capability for the CRT vertical deflection plates. 

4-33. PREAMPLIFIER STAGE. Since channels A and B 
are almost identical, only channel A will be described 
in detail. Where channel B differs from channel A, the 
difference will be discussed. 

4-34. The input signal from the I-megohm input 
section is applied to a high-to-low impedance con
verter stage consisting of a dual field-effect transistor 
(FET) A:3Q2 connected in a source follower configur
ation. The second half of the FET, A:~Q2B, provides 
a current bias for the source of A3Q2A. Because they 
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are a matched pair, the current changes due to temper
ature variation track. Therefore, the source voltage of 
A3Q2A will not vary substantially with temperature. 
The FET balance adjustment, A3Rll, ensures a zero
volt input to pin 10 of A3Al, the channel A input. 

4-35. The preamplifier substrate contains 31 thick
film resistors and three monolithic chips: channel A 
and B preamplifiers and a delay-line driver amplifier. 
Each of the preamplifier chips consists of 27 transis
tors, 23 diodes, and 34 monolithic resistors. These 
chips perform the conventional control functions of 
signal polarity, gain vernier, channel switching, and 
sync extraction; in addition, they control six ranges 
of vertical sensitivity. The gain chip is a four-transistor 
differential shunt-feedback amplifier that provides 
a current gain of eight and directly drives the 
balanced delay line. 

4-36. The output of A3Al is connected to delay line 
A4. The bandwidth limit circuit shunts the delay line 
input, and by switching the appropriate capacitance 
across the line limits the frequency response to ap
proximately 20 MHz. Trigger view amplifier, A3Q6/ 
A3Q7, also at the input of the delay line, routes signals 
from the external trigger input or from the vertical 
internal sync line through the delay line and Vertical 
Output Amplifier Assembly A5. In channel A or B 
DISPLAY, TRIG VIEW switch A3SlA replaces the 
main channel display with the triggering waveform. 
In ALT or CHOP, channel A, channel B, and the trig
ger signal are displayed. 

4-37. When BEAM FIND switch A12Sl (schematic 3) 
is pressed, current is applied through A3CR4, A3CR5, 
A3CR6, and A3CR7 lowering sensitivity at the input 
to the delay line enough to return the trace to the 
viewing area of the CRT. 

4-38. Each channel has a vertical POSN control 
(A3R61 and A3R36) operated from the front panel. 
Vertical positioning of the viewed display is accom
plished in the appropriate preamplifier chip in A3Al 
by differentially varying the bias current in the main 
signal path. This results in shifting the differential de 
level of the vertical output plates and causes the trace 
on the CRT to move up or down. 

4-39. The display of an input signal applied to chan
nel B can be inverted by front-panel CH B INVT 
switch A3SlD. This function is accomplished by the 
channel B preamplifier chip in A3Al. 

4-40. With front-panel vernier controls AlRl and 
A2Rl out of the CAL position, the gain of each chan
nel is continuously variable over at least a 2.5:1 range. 
These resistors control current ratios determining the 
gain of analog multiplier sections in each channel. 
The circuitry is contained on preamplifier chips in 
A3Al. Channel B has a vernier interface circuit, 
A3Q21, that allows A2Rl to control channel B gain 
in both normal and A VS B operation. 
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4-41. PREAMPLIFIER CONTROLS. (Schematic 6.) 
Vertical Control Switching Assembly A13 controls 
operation of substrate A3Al on the vertical preampli
fier as described in the following paragraphs. 

4-42. Channel A Display. The channel A input signal 
is selected for display by pressing DISPLAY A switch 
A13S2B. Engaging Al3S2B grounds the preset input 
(pin 4) of A3U2A, forcing Q high (pin 5). This state 
along with a high Q output (pin 5) from A3U4A 
Forces NAND gate A3U3C low (pin 8), which turns 
channel A on at pin 1 of A3Al. A voltage of 2. 7 V at 
test point 7 indicates channel A is on; 4. 7 V indicates 
channel A is off. 

4-43. Channel B Display. The channel B input signal 
is selected for display by pressing DISPLAY B switch 
A13S2C. Engaging A13S2Q_grounds the clear input 
(pin 1) of A3U2A, forcing Q high (pin 6). This state 
is inverted by A3U3A (pin 3) to turn channel B on at 
pin 20 of A3Al. A voltage of 2. 7 V at test point 5 indi
cates channel B is on; 4. 7 V indicates channel B is off. 

4-44. Channel A+B Display. To algebraically display 
input signals applied to both channels, DISPLAY 
switches A13S2B and A13S2C are pressed simulta
neously; preset (pin 4) and clear (pin 1) iE_puts of 
A3U2A are grounded, forcing Q (pin 5) and Q (pin 6) 
outputs high. These states are inverted by A3U3A and 
A3U3C to force both channels on (2. 7 V at test points 
5 and 7). 

4-45. ALT Mode Display. When ALT mode is selected 
by DISPLAY switch A13S2A, alternate control pulses 
correlated to the horizontal sweep are routed through 
the saturated transistor switch A3Q10 and emitter 
follower A3Ql2 to the clock input (pin 3) of A3U2A. 
As A3U2A is switched by successive sweeps, channels 
A and B are turned on alternately. 

4-46. CHOP Mode Display. When CHOP mode is 
selected by DISPLAY switch A13SlC, channels A and 
B are alternately switched on as they were for ALT 
display by A3U2A, except in CHOP mode the clock 
signal for A3U2A comes from chop oscillator A3U1B-D 
through saturated transistor switch A3Qll and emitter 
follower A3Q12. The chop oscillator runs continuously 
at 500 kHz; therefore, a single channel cycles on and 
off at 250 kHz. 

4-47. TRIG VIEW Mode Display. If either channel A 
or channel B display is chosen, pressing the TRIG 
VIEW switch A3S1A forces a low state on one input 
of NAND gates A3U3A and A3U3C. This condition 
ensures that both channels are off ( 4. 7 Von test points 
5 and 7). The Q output of A3U4A (pin 6) is forced 
high by a low input. This state switches on transistors 
A3Q8 and A3Q9, thereby turning on trigger view 
amplifier, A3Q6/ A3Q7. 

4-48. If ALT or CHOP modes are chosen, forced low 
states are removed from the inputs of A3U3A and 
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A3U3C and a divide by three counter, formed by 
A3U2A, A3U4A, and A3U3C, is switched by either the 
chop oscillator or alternate control line. In this manner, 
channel A, channel B, and the trigger signal are 
alternately switched on. 

4-49. Channel A Sync Circuit. Vertical Control Switch
ing Assembly A13 contains the sync control switches 
necessary for selective internal triggering. 

4-50. Engaging TRIGGER A sync switch A13SIA 
grounds the preset input of A3U2B (pin 10), forcing 
Q high (pin 9). This state is inverted by A3U3D, 
placing a logic "O" on the channel A preamplifier 
sync control line (test point 8) through emitter 
follower A3Q14 to pin 13 on A3Al. Zero volts at test 
point 8 indicates sync A is on; 4.2 V indicates sync A 
is off. 

4-51. Channel B Sync Circuit. Engaging the TRIG
GER B Sync Switch, A13SIB, forces the clear input 
of A3U2B (pin 13) low causing Q (pin 8) to go high. 
This state is inverted by A3U3B, placing a low on the 
channel B preamplifier sync control line (test point 6) 
through emitter follower A3Q15 to pin 32 on A3Al. 
Zero volts at test point 6 indicates sync B is on; 4.2 V 
indicates sync B is off. 

4-52. Composite Trigger Circuit. When composite trig
ger is selected, channel A and B sync switches, 
A13SIA and A13SIB, are pressed simultaneously. 
In A+B display mode low states appear on both clear 
(pin 13) and preset (pin 10) inputs of A3U2B forcing 
both Q (pin 9) and Q (pin 8) to their high states. 
This condition forces the sync control lines low through 
A3U3D, A3Q14, A3U3B, and A3Q15 to pins 13 and 32 
on A3Al. With both sync paths on, the display is 
triggered by A+B. If channel Bis inverted, sync Bis 
also inverted. In ALT display mode, engaging A13SIA 
and A13SIB simultaneously removes preset and clear 
overrides from A3U2B and allows this flip-flop to 
switch from the alternate control signal generated in 
the horizontal section. This triggers channel A from 
the channel A signal and channel B from the channel 
B signal. If trigger view is also selected, triggering will 
change to channel A only. This is accomplished by 
grounding one input of A3UIA (pin 1). In CHOP 
mode, engaging A13SIA and A13SIB selects sync A 
only as the internal trigger source. Once again, pin 1 
of A3UIA is grounded. 

4-53. DELAY LINE ASSEMBLY. The output of pre
amplifier substrate A3Al is applied to delay line 
assembly A4. The delay line has a differential imped
ance of approximately 180 ohms and provides a time 
delay of 100 nanoseconds which allows the internal 
sync signal to trigger the time base and start the 
horizontal sweep. Without the insertion of this time 
delay in the signal path, the sweep would start after 
the signal reached the vertical deflection plates of the 
CRT, and the leading edge of fast rise time signals 
would not be displayed. 
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4-54. VERTICAL OUTPUT AMPLIFIER. (Schematic 5.) 
Vertical output assembly A5 consists of a vertical 
amplifier and output amplifier substrate A5Al. 
Vertical amplifier A5Ql/ A5Q3, terminates the differ
ential delay line assembly A4 and translates the 
common-mode bias level to ground for the output 
amplifier substrate. A X5 magnifier, A5Q2 and A5Q4, 
increases the vertical gain by a factor of five, but with 
the bandwidth limited to approximately 40 MHz. 
Engaging MAG X5 switch A3SIB turns off A5Q2 and 
A5Q4 (normally saturated). This increases system gain 
by a factor of five and complementary circuitry on 
the preamplifier simultaneously diminishes position 
range by the same factor to maintain a consistent 
position control range. 

4-55. Substrate A5Al contains nine thick-film resis
tors, one high-frequency monolithic chip, and two 
discrete transistor chips. It provides drive capability 
for the CRT vertical deflection plates and has a dif
ferential voltage gain in excess of 100. High frequency 
adjustments A5R24, A5R20, A5Rl9, and A5R22 con
trol the shape of the pulse response. 

4-56. HORIZONTAL SECTION. 
4-57. MAIN TRIGGER CIRCUITRY. (Schematic 7.) The 
internal sync signal developed on vertical preamplifier 
A3 is connected to the base of A 7Q9 and A 7Q10 
through a cable. Shunt feedback stage A 7Q11 drives 
emitter followers A 7Q7, A 7Q8, and A 7Q12. The output 
of A7Q12 goes to display switch A7S3D and is used in 
the A VS B display mode. Transistor A 7Q7 provides 
internal sync drive for main sweep, and A 7Q8 provides 
internal sync drive for delayed sweep. When EXT 
trigger mode is selected, the input is from EXT TRIG
GER connector JI of the front panel. This signal is ap
plied to INT /EXT switch A 7S2E through EXT + 10 
switch A 7S2F. When A 7S2F is engaged, the external 
trigger signal is reduced by a factor of 10. 

4-58. The sync signal (external or internal) is applied 
to a two-path amplifier. The high-frequency path 
through A7Q4 and A7Q5, passes frequencies above 
4 kHz. The low-frequency path through A 7Ul, passes 
all frequencies below 4 kHz. Both the high- and low
frequency cutoffs are determined by A 7R5 and A 7C6. 
With the LF REJ switch A 7S2B engaged, the input to 
A 7Ul is disconnected and only the high-frequency 
path is enabled. With HF REJ switch A 7S2C engaged, 
A 7Q4 is biased off and only the low-frequency path 
is enabled. When AC/DC switch A 7S2D is in its AC 
position, the de component of the trigger signal is 
blocked. When both HF REJ and LF REJ are engaged, 
a line frequency signal from the power supply is 
applied to A 7Ul. The outputs of the two-path ampli
fier are summed at the base of A 7Ql and the emitter 
of A7QI drives the signal input (pin 14) of A7U2. 

4-59. The trigger level signal is applied to the level 
input (pin 11) of A7U2 through A7Q6. Integrated cir
cuit A 7U2 contains a differential amplifier and three 
dual-input Schmitt triggers. The first Schmitt trigger 
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determines the end of sweep and disables the other 
two Schmitt triggers until the end of the holdoffperiod. 
At the end of holdoff, the holdoff comparator develops 
a reset signal that is applied to the first Schmitt trigger. 
This arms the second Schmitt trigger. The second 
Schmitt trigger conducts when the input trigger signal 
crosses the trigger level threshold. This arms the third 
Schmitt trigger that conducts when the input signal 
recrosses the trigger level threshold. 

4-60. The input sensitivity on which A 7U2 generates 
a trigger signal is controlled by A 7R20 and input sync 
signal slope is controlled by main slope switch A 7S2A. 
A 7S2A applies a ground to pin 16 for positive-slope 
triggering and +5 V for negative-slope triggering. 

4-61. The output of A 7U2 (pin 1) is applied to a three
transistor current switch (A 7Ql9, A 7Q20, and A 7Q21). 
When AUTO/NORM switch A7S1A is in NORM, the 
base of A 7Q21 stays at +5 V and A 7Q21 stays off. 
The bases of A 7Q19 and A 7Q20 are differentially 
driven from A 7U2. The collector of A 7Q19 going 
low starts the sweep. The complementary signal at the 
collector of A7Q20 enables the gate Schmitt (schematic 
12) and turns the gate on. Current switch A 7Q13/ 
A 7Q14 drives the RESET light and the bright-line 
auto circuit. 

4-62. The bright-line auto circuit consists of A 7Q15, 
A7Q16, A7Q17, and A7Q18. When the AUTO/NORM 
switch is in NORM, no bias is applied to the emitters 
of A 7Q15, A 7Q16, and A 7Ql 7, and the bright-line 
auto circuit is inoperative. In the AUTO position, a 
bias is applied to these transistors and the bright
line auto circuit is activated. As long as the trigger 
circuit is being switched at a rate above 40 Hz, A 7C13 
will stay high and A 7Ql 7 will remain off. When the 
trigger signal is lost, A 7C13 discharges and A 7Ql 7 
turns on. As long as the trigger signal is absent, the 
bright-line auto circuit loop operates as follows. When 
A 7Ql 7 turns on, A 7Q21 turns on and main sweep 
starts. When the sweep reaches + 11 volts, the reset 
Schmitt trigger on A 7U2 conducts forcing pin 6 low. 
This turns on A7Q14 and A7Q15; A7Q17 and A7Q21 
turn off and the sweep resets. The sweep stays 
reset until the end of holdoff. At the end of holdoff, 
pin 6 of A 7U2 goes high, A 7Q15 turns off and A 7Ql 7 
turns on starting another sweep. This completes the 
cycle and sweep continues in this mode until a trigger 
signal is present. 

4-63. For single-sweep operation, SINGLE switch 
A7S1C is engaged. The SINGLE mode overrides the 
AUTO switch and also applies a bi.as signal of 
+4.7 volts to pin 5 of A 7U2. This bias on pin 5 prevents 
the input Schmitt of A 7U2 from resetting at the end 
of holdoff, and no trigger signal can be developed. 
The Schmitt does not reset until the RESET switch, 
A 7S1B, is pressed. Capacitor A 7C14 is at ground 
potential and pressing RESET momentarily pulls pin 
5 of A 7U2 low and resets the input Schmitt. A trigger 
signal can now be developed. 
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4-64. MAIN SWEEP AND INTEGRATOR. (Schematics 
7, 8, and 9.) The main integrator, in conjunction with 
the sweep time controls, generates the main sweep. 
The Miller integrator circuit is comprised of current 
source A8Q13, source follower A8Q5, common-emitter 
stage A8Q6, and the integrating capacitor between 
the gate of A8Q5 and the collector of A8Q6. In the 
reset condition,current for A8Q13 is supplied through 
A8Q3. The main-sweep output stays at + 1 volt. When 
a trigger signal is received, the base of A8Ql goes low 
and A8Ql turns on. This turns A8Q3 off. Current in 
A8Q13 is now supplied through the integrating 
capacitor resulting in a linear ramp at the collector of 
A8Q6. This ramp drives emitter followers A8Q8, 
A8Q9, and A8Q10. When the ramp reaches + 11 volts, 
the emitter of A8Q10 is at +5 volts and A 7U2 is set. 
This turns off A8Ql. With A8Ql off, current from 
A8R7 flows through A8Q3 and discharges the selected 
integrating capacitor. When the voltage level at the 
base of A8Q4 falls to the voltage applied at the base 
of A8Q2, both A8Q2 and A8Q4 are conducting and the 
sum of the currents at the gate of A8Q5 is zero. 
This is the reset condition for the ramp. 

4-65. The output of constant-current source A8Q13 
is controlled by operational amplifier A8Ul. Different 
reference voltages are developed for different ranges 
on TIME/DIV switch A8Sl. The reference voltage 
is applied to A8Ul (pin 3). When different ranges are 
selected on the TIME/DIV switch, values of the ramp 
capacitor, integrating resistor, and reference voltage 
are changed. This changes the ramp slope for various 
sweep speeds. The ramp slope can be varied for any 
sweep speed by SWEEP VERNIER potentiometer RB. 

4-66. The emitter of A8Q9 drives a particular holdoff 
capacitor (A8C13 through A8C18) depending on the 
position of TIME/DIV switch A8Sl. At the end of the 
sweep, the holdoff capacitor is discharged through 
A8R40 and TRIGGER HOLDOFF potentiometer R9. 
When the voltage at the base of A8Qll decays to 
+O. 7 volts, A8Q12 turns on and the reset line to A 7U2 
(pin 4) goes low. This resets A 7U2 so it can accept 
another trigger. 

4-67. The positive-going ramp of the main sweep is 
also applied to pin 9 of delay comparator A 7U 4, which 
controls arming of the delayed sweep. DELAY 
potentiometer R6 establishes a reference voltage that 
is applied to buffer amplifier A 7U3. The output of 
A7U3 drives pin 6 of A7U4. When the main sweep 
ramp voltage slightly exceeds the level established by 
R6, the comparator changes states. Its output arms the 
delayed-trigger circuit. When the delayed sweep 
switch is in the off position, A 7U 4 is inhibited at pin 
13 and no delayed sweep can be generated. 

4-68. The gate Schmitt circuit (see figure 4-3 and 
schematic 12) provides Gate Amplifier Assembly A12 
with the proper input for each display mode. Gate 
Schmitt A 7Q28 - A 7Q32 is controlled by horizontal 
mode switch A 7S3. It is set by the first positive control 
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pulse and resets on the first negative control pulse. 
In main sweep operation, the gate follows the main 
sweep. In delayed operation, the gate follows the 
delayed sweep. In mixed operation, the gate is started 
by the main sweep and terminated by the end of 
delayed sweep. Figure 4-4 shows the timing relation
ship of the gate and sweep waveforms. 
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Figure 4-3. Gate Schmitt Simplified Block Diagram 
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Figure 4-4. Timing Relationship of the Gate and 
Sweep Waveforms 

4-69. DELAYED TRIGGER OPERATION. (Schematic 9.) 
Delayed trigger operation is similar to main trigger 
operation. The sync input to delayed trigger integrated 
circuit AlOUl is supplied through an impedance 
converter consisting of an FET matched pair (AlOQl 
and emitter follower A10Q3). Delayed sweep is started 
by a negative-going pulse at the collector of AIOQIO. 
When SWEEP AFTER DELAY switch AlOSlD is in 
AUTO position, this will occur as soon as AlOUl is 
armed at pin 5 by a negative-going pulse from delay 
comparator A7U4. In TRIG position, the negative
going transition from the delay comparator does not 
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immediately cause delayed sweep to start. It arms 
AlOUl and a delayed trigger will be formed if a sync 
pulse occurs during the main sweep time. 

4-70. DELAYED SWEEP. (Schematic 10). The opera
tion of delayed sweep is similar to that of main sweep. 
One major difference is the delayed sweep reset level 
applied to the base of A9Ql. In the delayed mode of 
operation, this level is fixed at 1 volt, but in the mixed 
sweep mode of operation this reference is connected 
to th!'l main sweep ramp. Output of the delayed inte
grator (TPl) follows the main sweep ramp until the 
delayed sweep start signal at the base of A9Q3 goes 
low. When this sweep start signal goes low, the 
delayed integrator no longer follows the reset level, 
but ramps up at a slope determined by the selected 
integrating capacitor and selected current source resis
tor. 

4-71. HORIZONTAL DISPLAY SWITCH ASSEMBLY 
A7S3. (Schematics 7, 11, and 12.) The four switches in 
this assembly select the modes of horizontal display: 
delayed sweep, mixed sweep, main sweep, and A VS 
B display. 

4-72. Delayed Sweep. The DLY'D sweep switch 
A 7S3A performs two functions. When engaged, it 
reverse biases diode A 7CR7 and prevents the main 
gate signal from driving the gate Schmitt. A 7S3A 
also routes the delayed sweep ramp to the horizontal 
preamplifier. 

4-73. Mixed Sweep. MIXED sweep switch A 7S3B also 
performs two functions. When engaged, A 7S3B ap
plies the main sweep ramp as the reset reference to the 
delayed sweep integrator circuit. A 7S3B also routes 
the delayed sweep ramp to the horizontal preampli
fier. 

4-74. Main Sweep. MAIN sweep switch A 7S3C routes 
the main sweep ramp to the horizontal preamplifier. 

4-75. A VS B Control. The A VS B switch A7S3D 
performs several functions. It sends a control signal 
to the vertical preamplifier which is \used to select 
channel A vertical display and channel B sync. It 
biases the gate Schmitt to turn the gate on and forces 
the main trigger circuit to the single-shot mode. 
It also connects the sync amplifier output to the 
horizontal preamplifier. 

4-76. HORIZONTAL PREAMPLIFIER. (Schematic 11.) 
The horizontal preamplifier converts the single-ended 
sweep or A VS B signal to a differential signal suitable 
for driving the horizontal output amplifier. The 
preamplifier provides sweep gain adjustment, sweep 
magnification adjustment (MAG XIO), horizontal 
position, beam find control, and XIO magnification 
centering. 

4-77. Transistor A7Q22 is a shunt feedback stage 
that level shifts the sweep ramp and drives differential 
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amplifier A 7Q23/ A 7Q27. Transistor A 7Q26 is a shunt 
feedback stage that is used to temperature compensate 
A 7Q22. Horizontal POSITION control Rll drives this 
stage. When MAG XlO switch A 7S1D is engaged, 
current from mag-center potentiometer A 7R105 also 
drives this stage. Current source transistor A 7Q24 
provides bias for shunt feedback stage A 7Q22. Current 
source transistors A 7Q25 and A 7Q34 provide bias for 
the differential amplifier. The Xl sweep speed is cali
brated by emitter resistor A 7R93. MAG XIO control 
is calibrated by A 7Rll 7. 

4-78. When BEAM FIND switch AI2Sl is engaged, 
voltage at the bases of A 7Q25 and A 7Q34 is lowered. 
This decreases the amount of current available to the 
output stage and prevents it from driving the trace off 
screen. 

4-79. HORIZONTAL OUTPUT. (Schematic 11.) The 
horizontal output is a differential shunt feedback 
amplifier. Current required by A 7Q23 is supplied 
through A11R4. This determines the voltage driving 
one horizontal plate through A11R7. Current required 
by A7Q27 is supplied through A11R23 which deter
mines the voltage driving the other horizontal plate 
through Al1R21. Transistors AllQl, A11Q2, A11Q5, 
and A11Q6 are emitter followers that provide a high 
impedance for each side of the output amplifier. High
speed linearity is controlled by a lag network at the 
input of each amplifier. Resistor AllRlO controls one 
side and A11R15 the other side. Each side of the out
put amplifier can swing from approximately +8 volts 
to + 110 volts. 

4-80. GATE AMPLIFIER ASSEMBLY A12. 
{Schematic 3.) 

4-81. The gate amplifier assembly controls trace 
intensity on the CRT. Gate preamplifier A12Ul sums 
all the desired functions necessary for control of trace 
intensity (see figure 4-5 for a simplified block diagram 
of the gate circuit). 

MAIN GATE 

DELAYED GATE 
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BEAM FIND 

MAIN INTENSITY 

l 

GATE 
CURRENT 
SWITCH 
A12Ul 

GATE 
OUTPUT 
TO 
HVPS 
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Figure 4-5. Gate Control Simplified Block Diagram 

4-82. Front-panel BEAM INTENSITY control A12R3 
establishes the level of current supplied to current 
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switch A12U1Ql/ A12UIQ2. Output of the current 
switch is applied to a gate amplifier circuit consisting 
of A12Ql through A12Q4. Intensity adjustment A15R2 
on the high-voltage power supply establishes the mini
mum cut-off level for the CRT. 

4-83. The main gate signal is applied to the base of 
A12UIQI controlling its operation. When the main 
gate signal is low, A12UIQI turns off and A12U1Q2 
conducts. With A12UIQ2 conducting, the CRT is 
unblanked. The same applies for the delayed gate 
signal which is applied to the base of A12UIQ5. 
When the delayed gate signal is high, A12UIQ5 con
ducts, unblanking the CRT. 

4-84. Chop blanking is accomplished through 
A12UIQ3. When CHOP mode of operation is selected, 
the chop blanking signal applied to the base of 
A12UIQ3 turns it on and off. The alternating action 
of A12UIQ3 turns A12U1Q2 on and off. This results 
in the blanking and unblanking of the CRT at the chop 
blanking repetition rate ("250 kHz). 

4-85. A Z-axis signal of +4 V, pulse width ;.50 nano
seconds, de to ..;IQ MHz will blank the CRT trace of 
normal intensity. A Z-axis signal of +5 V (de + pk ac) 
will blank the CRT trace regardless of intensity setting. 

4-86. When BEAM FIND switch A12Sl is engaged, 
the setting of BEAM INTENSITY control A12R3 is 
added to a fixed voltage and supplied through the 
gate amplifier to the CRT. This causes intensification 
of the CRT trace. 

4-87. The gate amplifier output is a shunt feedback 
stage consisting of A12Ql through A12Q4. Transistors 
A12Ql and A12Q3 are emitter followers with A12Ql 
providing the ac signal path. Network A12R13/ A12C8 
provides the feedback path. 

4-88. HIGH-VOLTAGE POWER SUPPLY. 
(Schematic 2.) 

4-89. The high-voltage power supply contains an 
oscillator and a rectifying circuit. When the instrument 
is turned on, + 15 volts (unregulated) is applied to pin 3 
of A15Ul causing the output to go high, turning on QI. 
As QI conducts through the primary winding of A15Tl 
(pins 3 and 4), positive feedback to the base of Ql 
occurs through another winding on the transformer 
(pins 1 and 2). The circuit oscillates at a rate 
determined by the inherent distributed inductance and 
capacitance of the transformer. The magnitude of the 
oscillations, and consequently the output of the power 
supply, is controlled by the voltage at the output of 
differential amplifier A15Ul. 

4-90. The voltage reference from the + 15 V supply 
is established at the junction of A15R22 and A15R23. 
This reference voltage is applied to the inverting 
input of amplifier A15Ul. A sample of the rectified 
cathode voltage is also applied to the junction of 
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Al5R22 and Al5R23 through Al5Rl3/C8. Any change 
in cathode voltage is amplified by Al5Ul. The change 
is coupled through the primary winding on Al5Tl 
to the base of Ql and causes the amplitude of its 
oscillations to change. The change is in such a direc
tion as to correct the original change in the rectified 
cathode voltage. Diode Al5CR1 protects the oscillator 
transistor base from excess reverse voltage. 

4-91. The CRT cathode and grid voltages are devel
oped in the secondary of high-voltage transformer 
Al5Tl. The cathode voltage is rectified and filtered 
before application to the cathode of the CRT. It is 
also used as a feedback control to the high-voltage 
oscillator, as a reference for the CRT filament winding, 
the grid bias supply, and for the focus voltage divider 
network. The cathode voltage will vary between 
-2970 V to -3030 V, depending on component 
tolerances of Al5Rl3 and Al5R22 and is not adjust
able. 

4-92. The CRT grid voltage is supplied by a voltage 
tap (pin 5) on the secondary winding of Al5Tl. The 
voltage is developed and applied through a series RC 
network (Al5C2/ Al5R3) to diodes that clamp the 
voltage swing between that established by intensity 
control Al5R2 and the gate de levels. The peak-to
peak voltage swing is rectified and applied to the CRT 
grid with reference to the cathode voltage. This con
trols brightness of the trace. 

4-93. The unrectified cathode voltage in the second
ary of Al5Tl is applied to multiplier assembly A6 
where the voltage is multiplied four times. Output of 
the multiplier (approximately 13 kV) is applied to the 
post-accelerator connector on the CRT. 

4-94. Another secondary winding of transformer 
Al5Tl furnishes the filament voltage for the CRT. 
This winding is referenced to the rectified cathode 
voltage through Al5Rl4. 

4-95. Transistors Al5Ql and A15Q2 sense the+ 120 V 
supply and if it is not above 100 volts, the high
voltage oscillator will not run. This protects the CRT 
from high-intensity burns. 

4-96. LOW-VOLTAGE 
(Schematic 1.) 

POWER SUPPLY. 

4-97. The low-voltage power supply provides 
regulated +5 V, +15 V, +43 V, +120 V, and -15 V 
for operation of the various circuits in the instrument. 
All low voltage supplies are referenced to the + 15 V 
supply for regulation purposes. 

4-98. ±15-VOL T SUPPLIES. One of the secondary 
windings on input power transformer Tl is connected 
to bridge rectifier Al6CR4. The rectified voltage 
(nominally +21 V de) is maintained at + 15 volts by 
integrated circuit Al6Ul and series regulator transis-
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tor Q4. Regulator A16Ul contains a temperature 
compensation reference circuit (pin 4) and a differ
ential amplifier with a Darlington output. The 
reference circuit is connected to the noninverting input 
of the differential amplifier (pin 3) through Al6R23. 
The + 15-volt output is attenuated through Al6R25-
R27. The wiper of Al6R26 is connected to the inverting 
input of the differential amplifier. The Darlington 
output (pin 6) drives the base of series transistor 
Q4. Al6R26 is adjusted to compensate for variations 
of the reference voltage so that with an output of+ 15 
volts from the supply, the inverting and noninverting 
input voltages are equal. 

4-99. The IC regulation includes an output current 
limiting circuit consisting of an NPN transistor whose 
collector is connected to the differential amplifier and 
first base of the Darlington pair (within the IC). 
The emitter and base connections for the NPN transis
tor are pins 10 and 6 on Al6Ul. When load current 
through Al6R24 produces a sufficient voltage drop, 
the NPN transistor conducts, pulling the input to the 
Darlington pair toward the emitter potential of Q4. 
This limits the output current. 

4-100. The -15-volt supply, consisting of Al6U3 
and Q6, operates identically as the + 15-volt supply 
except that the noninverting input to Al6U3 (pin 3) 
is the sum of the + 15 V and -15 V outputs (nominally 
zero volts). 

4-101. +5-VOL T SUPPLY. The +5-volt regulator Al6U2 
functions identically to that of the + 15 V regulator 
except that the reference voltage is provided by the 
output of the + 15-volt supply and attenuated by 
A16R28 and Al6R29. 

4-102. +120-VOL T AND +43-VOL T POWER SUPPLIES. 
The + 120-volt and +43-volt power supplies function 
identically; therefore, only the + 120-volt supply will 
be discussed. 

4-103. The ac input voltage from power transformer 
Tl is applied to bridge rectifier Al6CR1. The de output 
from the rectifier is filtered by Al6C3. A + 15-volt 
reference is applied through Al6Rl to the base of 
Al6Ql which is part of differential amplifier Al6Ql/ 
Q2. The base of Al6Q2 is connected to a voltage divi
der network across the output circuit. If the output 
falls below + 120 V, the base of Al6Q2 becomes less 
positive and Al6Q2 conducts harder. Al6Q2 is direct
coupled to Darlington pair Al6Q4 and Q2. When 
Al6Q2 current increases, conduction through Al6Q4 
and Q2 increases. This results in an increase in output 
voltage. When the output voltage reaches + 120 volts, 
Al6Q2 current reduces and equilibrium is reached. 
Transistor Al6Q3 and resistor Al6R2 form a current 
limiting circuit. As the current requirements increase 
towards the limit of the supply capability, the voltage 
drop across Al6R2 is applied to the base of Al6Q3 
which conducts and limits the current drain from the 
Darlington pair. 
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4-104. The +43-volt power supply functions identical
ly as the + 120-volt supply. The Darlington pair 
consists of Al6Q8 and Q3, and the current limiting 
circuit consists of Al6Q7 and Al6R10. 

4-105. FLOODGUN FILAMENT VOLTAGE. Floodgun 
filament voltage is developed in a secondary winding 
of ac power transformer Tl. The ac input voltage is 
rectified by Al6CR3 and filtered by Al6C7. The 
rectified voltage is applied through SCALE ILLUM 
potentiometer Rl2, (schematic 3) and dropping resis
tor A16Rl9 (schematic 1) to the floodgun filaments of 
the CRT. Potentiometer A16R20 adjusts the floodgun 
pattern. 

4-106. LINE FREQUENCY. (Schematic 1.) The line 
frequency sync signal is developed in the same second
ary winding of ac input power transformer Tl that 
is used for the + 120-volt supply. The signal is applied 
through Al6R40 to HF REJ switch A 7S2C on assembly 
A 7 (see schematic 7). 

4-107. OPTION 101. (Schematic 14.) 

4-108. Option 101 provides the capability of using 
the Model 17 40A to present logic state display infor
mation from a _logic state analyzer such as the HP 
Model 1607 A. State display inputs are provided by 
input BNC connectors J8, J9, and JlO on the rear 
panel of the Model 1740A. With Option 101, the A VS 
B horizontal display mode is omitted and replaced by 
the state display mode pushbutton. 

4-109. Option 101 incorporates the following changes 
to the standard Model 17 40A: 

a. The standard Interface Assembly Al4 is re
placed with Option 101 State Display Interface 
Assembly Al4. Three wires from this assembly to the 
rear panel provide the inputs from the logic state 
analyzer. Two wires from Al4 are soldered to the 
option inputs on Horizontal Sweep Assembly A 7 (see 
schematic 11). Two more wires from Al4 are soldered 
to Vertical Preamplifier Assembly A3 (see schematic 4). 
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b. Four diodes, A 7CR17-A 7CR20 are added to 
assembly A7. 

c. Two resistors, A3Rl42 and A3Rl43, are added 
to assembly A3, and A3CR25 is moved to a new 
position on A3 (see schematic 4). Components A3C77, 
A3CR28, A3CR29, A3Q21, A3Rl39, and A3Rl40, 
which are associated with A VS B vernier control, 
are omitted from assembly A3 for Option 101. 

4-110. When the STATE DSPL button is engaged, 
switch A 7S3D (labeled A-B on schematics) performs 
the following functions. The main sweep is forced to 
single sweep. The horizontal preamplifier is disabled. 
Channels A and B of the vertical preamplifier are 
shut off. The trigger view amplifier is turned on. 
The gate Schmitt on assembly A 7 is forced on, and 
control of the gate is from the rear panel Z-axis input 
J8. 

4-111. Option 101 circuits on assembly Al4 operate 
as follows. The gate is blanked by a positive signal 
on the rear-panel, Z-axis input from the Model 1607A 
Logic State Analyzer. When the state display mode is 
selected, the line labeled A-B control on the interface 
board is forced to ground, turning Al4Ql off. When 
the Z-axis input goes positive, the cathode of Al4CR4, 
which drives the chop blanking line, goes positive and 
blanks the gate. 

4-112. Differential amplifier Al4Q4/ Al4Q5 amplifies 
the horizontal input from JlO on the rear panel and 
drives Horizontal Output Assembly All through 
diodes A7CR19 and A7CR20. The A-B ground level 
signal on the anodes of Al4CR7 and Al4CR8 back 
bias the diodes and permit the differential amplifier, 
Al4Q4 and Al4Q5, to drive the output stage. 

4-113. Differential amplifier Al4Q2/ Al4Q3 amplifies 
the vertical input from JlO on the rear panel. The 
A-B ground level signal turns off A1.4CR5 and Al 4CR6 
and enables this differential amplifier. The collectors 
of Al4Q2 and Al4Q3 drive A3Rl42 and A3Rl43. The 
trigger view amplifier is enabled in this mode and the 
vertical state display signal drives the delay line 
through the trigger view amplifier. Gain and position 
of the vertical and horizontal sections are controlled 
from the logic state analyzer. 



Model 1740A Performance Tests 

SECTION V 

PERFORMANCE TESTS AND ADJUSTMENTS 

5-1. INTRODUCTION. 

5-2. This section contains performance tests and 
adjustment procedures for the Model 1740A Oscillo
scope. The performance tests determine whether your 
instrument is operating within its published specifi
cations. The adjustment procedures are provided to 
help you maintain your instrument within specification 
limits. 

5-3. RECOMMENDED TEST EQUIPMENT. 

5-4. Test equipment required for the performance 
tests and adjustment procedures is listed in table 5-1. 
Any equipment that satisfies the critical specifications 
given in the table may be substituted for the recom
mended model. 

5-5. TEST RECORD. 

5-6. A Performance Test Record is provided at the 
end of thii;; RAction for the purpose of recording the 
results of the Performance Tests. This record lists all 
of the tested specifications and their acceptable 
limits. This record can be removed from the manual 
and retained as a permanent record of the incoming 
inspection or routine maintenance performed on the 
instrument. This record may be reproduced for your 
use without special permission. 

5-7. PERFORMANCE TESTS. 

5-8. Use the following test procedures to determine 
whether your instrument is operating within its 
published specifications. The test limits given in the 
accuracy tests and on the performance test record 
compare the instrument to the published specifications. 
The performance of the instrument should be tested 
upon receipt, and at regular intervals determined by 
your accuracy requirements. If the 1740A fails to meet 
one or more of its specifications, refer to the Adjust
ment Procedures, paragraph 5-36. The 1740A and test 
equipment should be operated at normal line voltage, 
with the 17 40A line selector switch set to the correct 
positions for corresponding input line voltage. 

5-9. INITIAL CONTROL SETTINGS. 

5-10. The control settings listed below must be used 
for each performance check and adjustment proce
dure. Exceptions to these settings will be noted as 
they occur. After completing a check or adjustment, 
return the Model 17 40A controls to the following 
settings: 

CONTROL SETTING 

All Pushbuttons 
(except as noted below)....... out position 

VOLTS/DIV (Channels A and B) . . . . . . . . .1 
CAL (Channels A and B) . . detent (full cw) 
Coupling (Channels A and B) . . . . . . . . . . DC 
POSN (Channels A and B) . . . . . . . midrange 
DISPLAY ................................ A 
TRIGGER ............................... A 
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . best trace 
BEAM INTENSITY . . . . . . . . 10 - 11 o'clock 
LINE .................................. ON 
POSITION . . . . . . . . . . . . . . . . . . . . . . midrange 
TRIGGER LEVEL 

(Main and Delayed)............. 3 o'clock 
Sweep Mode ........................ MAIN 
DELAY......................... fully CCW 
MAIN TIME/DIV . . . . . . . . . . . . . . . . .1 mSEC 
DLY'D TIME/DIV . . . . . . . . . . . . . . . . . . . . OFF 
SWEEP VERNIER . . . . . . . . . . . . . . . . . . . CAL 
TRIGGER HOLDOFF . . . . . . . . . . . . . . . . MIN 

5-11. PERFORMANCE TEST PROCEDURES. 

5-12. BANDWIDTH. 3 dB down from an 6-division 
reference signal; de to 100 MHz, de coupled; and 
10 Hz to 100 MHz, ac coupled. In the vertical MAG X5 
mode, bandwidth is reduced to 40 MHz. 

5-13. A signal generator is used to provide the refer
ence signal. An rf voltmeter is used to monitor the 
signal level at the input connector to verify that the 
signal amplitude remains constant. 

Equipment Required: 

Signal Generator 
RF Voltmeter 
BNC Cable (48 inch) 
BNC Tee 
Adapter (GR874 to Male BNC) 
Adapter (GR874 to Female BNC) 

5-14. Perform bandwidth test as follows: 

a. Connect signal generator and rf voltmeter as 
shown in figure 5-1. 

b. Set Model 1740A controls as follows: 

Coupling (both channels). . . . . . . . . . . . . . . 500 
Channel A VOLTS/DIV . . . . . . . . . . . . . . 0.01 
MAIN TIME/DIV . . . . . . . . . . . . . . . . . 1 µSEC 
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Table 5-1. Recommended Test Equipment 

Instrument Recommended Required Required 
Type Model Characteristics For 

Digital HP Model 3465A Accuracy: 0.1% A 
Voltmeter 

Oscilloscope HP Model 1707B Bandwidth: 50 MHz A 
10:1 divider probe 

Oscillator HP Model 204C 1 kHz to 500 kHz, 1 V p-p A 

Signal HP Model 3200B 100 MHz, 30 mV p-p P,A 
Generator 

Time-mark HP Model 226A Time Marks 2 s to 5 ns P,A 
Generator 

LCR Meter HP Model 4332A 20 pF range A 

Square-wave HP Model 21 lB 10-kHz square wave A 
Generator 3Vpk 

Fast-rise Rise time: less than 500 ps P,A 
Pulse 50-ohm output 
Generator Variable amplitude 

Overshoot less than 3% 

DC Standard HP Model 740B 40mVto160V P,A 
Accuracy: 0.1% 

-
RF Voltmeter HP Model 3406A p 

with 11063A 
50-ohm Tee 

Adapter HP Part No. Male banana jack to female P,A 
1251-2277 BNC adapter 

Adapter (3) HP Part No. GR874 to female BNC P,A 
1250-0850 

48-inch HP Model 10503A 50-ohm, BNC male to BNC P,A 
BNC Cable male, approximately 48 inches long 

9-inch HP Model 10502A 50-ohm, BNC male to BNC P,A 
BNC Cables (2) male, approximately 9 inches 

long (must be equal length) 

Power Divider General Radio 50 ohms at all connections P,A 
Model 874-TPD 

BNC Tee HP Part No. 1 male, 2 female A 
1250-0781 

Adapter HP Part No. Female banana jack to male p 
1250-1264 BNC adapter 

Adapter HP Part No. GR874 to male BNC p 
1250-0849 
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Table 5-1. Recommended Test Equipment (Cont'd) 

Instrument Recommended Required Required 
Type Model Characteristics For 

Feedthrough HP Model 10100C 50-ohm, male BNC at one end, p 
Termination female BNC at other end 

Test Lead Alligator to male banana or A 
alligator to alligator, approxi-
mately 12 inches long 

Note: P =Performance Tests, A= Adjustment Procedure. 

SIGNAL RF 
GENERATOR VOLTMETER 
@--····--

I' I I I • • ~ "" J ~ • .. , • iiliiliiliiliiliiliiliiliiliil ., • 

MODEL 1740A 

( ®r:11 1 1; 1 11::1@~uul 

t@; ~.~' :~!·;····~·.:.· 
®·~·@ •..• 

... ..... .. @ ti> Ci) Ii). 

ADAPTER 

"50-0HM 
TEE 1740A-045-07-76 

Figure 5-1. Bandwidth Test Setup 

c. Set signal generator frequency for approxi
mately 10 MHz with exactly 6 divisions of vertical 
deflection on oscilloscope. 

d. Note rf voltmeter indication. 

e. Set signal generator frequency to 100 MHz. 

f. Adjust signal generator amplitude to obtain 
same indication as in step d. Amplitude of display 
should be equal to or greater than 4.24 divisions. 

g. Set Model l 740A controls as follows: 

DISPLAY ................................ B 
TRIGGER ............................... B 

h. Connect signal generator to channel B INPUT 
and repeat steps b through f for channel B. 

i. Disconnect equipment and return Model l 740A 
controls to initial settings. 

5-15. COMMON MODE REJECTION RATIO (CMRR) . 
CMRR is at least 20 dB from de to 20 MHz. Common 
mode signal amplitude is equivalent to 8 cm with one 
vernier adjusted for optimum rejection. Identical 
signals are applied to both channels with channel B 
operated in the inverted mode. The displayed signal 
is the common mode signal. 

Equipment Required: 

Signal Generator 
50-ohm, 44-inch BNC Cable 
Two 50-ohm, 9-inch BNC Cables 
Three GR874 to Female BNC Adapters 
50-ohm Power Divider 

5-16. Perform CMRR test as follows: 

a. Connect equipment as shown in figure 5-2. 

SIGNAL GENERATOR 
MODEL 1740A 

I' !. I I I 

48-1 N. -------
BNC CABLE '-___ ........ 

50-0HM 
1740A-046-10-75 POWER DIVIDER 

Figure 5-2. CMRR Test Setup 

b. Set Model l 740A controls as follows: 

VOLTS/DIV (both channels)............. .1 
DISPLAY ................................ A 
MAIN TIME/DIV . . . . . . . . . . . . . . . . . 1 µSEC 
Coupling (both channels)............... 500 
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c. Set signal generator controls to observe a 20-
MHz signal, 8 divisions in amplitude. 

d. Set Model 1740A controls as follows: 

CH B INVT.. .. . .. . .. .. . .. .. . . . .. . engaged 
DISPLAY............................ A+ B 

e. Adjust either channel vernier (whichever is 
most effective) to achieve minimum deflection. 

f. Deflection should be less than 0.8 division 
(20 dB). 

g. Return Model 1740A controls to initial settings 
and disconnect equipment. 

5-17. TRIGGERING. 
5-18. Internal Triggering. DC to 25 MHz on signals 
causing 0.3 division vertical deflection increasing to 
1 division at 100 MHz. The output of a signal generator 
is applied to the vertical input to check internal trig
gering. 

Equipment Required: 
Signal Generator 
50-ohm, 48-inch BNC Cable 

5-19. Perform the internal triggering check as 
follows: 

a. Connect signal generator to channel A INPUT. 

b. Set signal generator controls to obtain a 25-
MHz signal with 0.3-division amplitude. 

c. Set Model 1740A controls as follows: 

Channel A Coupling . . . . . . . . . . . . . . . . . . . 500 
MAIN TIME/DIV . . . . . . . . . . . . . . . .05 µSEC 

d. Adjust main TRIGGER LEVEL to obtain 
stable display. Stable display confirms proper trig
gering. 

e. Change signal generator controls to obtain a 
I-division signal at 100 MHz. 

f. Readjust main TRIGGER LEVEL to obtain 
stable display. Stable display confirms proper trig
gering. 

g. Change Model 1740A controls as follows: 

MAIN TIME/DIV . . . . . . . . . . . . . . . . .1 µSEC 
DELAYED TIME/DIV. . . . . . . . . . . .05 µSEC 
SWEEP AFTER DELAY............. TRIG 
Sweep Display..................... DLY'D 

h. Adjust delayed TRIGGER LEVEL to obtain 
stable display (slight readjustment of main TRIGGER 
LEVEL may be required). 
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i. Change signal generator output to 0.3-division 
amplitude at 25 MHz. 

j. Readjust delayed TRIGGER LEVEL (and main 
TRIGGER LEVEL ifnecessary) to obtain stable display. 

k. Return Model 1740A controls to initial settings. 

5-20. External Triggering. DC to 50 MHz on signals 
50 m V p-p, increasing to 100 m V p-p at 100 MHz. 
The output of a signal generator is split using a power 
divider, and equal amplitude signals are applied to 
both channel A and the main EXT TRIGGER INPUT 
to check external triggering. 

Equipment Required: 

Signal Generator 
50-ohm, 48-inch BNC Cable 
Two 50-ohm, 9-inch BNC Cables 
Three GR874 to Female BNC Adapters 
50-ohm Feed through Termination 
50-ohm Power Divider 

5-21. Perform external triggering test as follows: 

a. Connect equipment as shown in figure 5-3. 

50-0HM 

SIGNAL GENERATOR 

,j "I I 

... ~ . 
FEED-THROUGH 
TERMINATION 

MODEL 1740A 

, 50-0HM ______ _, POWER 

174DA-047-10-75 
DIVIDER 

Figure 5-3. External Triggering Test Setup 

b. Set Model 1740A controls as follows: 

Channel A VOLTS/DIV . . . . . . . . . . . . . . . .05 
Channel A Coupling . . . . . . . . . . . . . . . . . . . 500 
MAIN TIME/DIV................ .1 µSEC 
MAG XlO . . . . . . . . . . . . . . . . . . . . . . . . . engaged 
Main INT /EXT . . . . . . . . . . . . . . . . . . . . . . . EXT 

c. Set signal generator controls to obtain a 
50-MHz, 50-m V p-p signal (1 division). 

d. Adjust main TRIGGER LEVEL to obtain stable 
display. 

e. Set signal generator controls to obtain a 100-
MHz, 100-m V p-p signal (2 divisions). 
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f. Adjust main TRIGGER LEVEL to obtain stable 
triggering. 

g. Set Model 1740A controls as follows: 

Main INT /EXT . . . . . . . . . . . . . . . .. . . . . .. INT 
Delayed INT /EXT . . . . . . . . . . . . . . . . . . . . EXT 
SWEEP AFTER DELAY. . . . . . . . . . . . . TRIG 
Delayed TIME/DIV . . . . . . . . . . . . . . .05 µSEC 
Sweep Display . . . . . . . . . . . . . . . . . . . . . DLY'D 

h. Disconnect signal from main EXT TRIGGER 
and reconnect to delayed EXT TRIGGER input. 

i. Adjust delayed TRIGGER LEVEL to obtain 
stable display (main TRIGGER LEVEL may also 
require adjustment). 

j. Set signal generator controls to obtain a 50-
MHz, 50-m V p-p signal. 

k. Adjust TRIGGER LEVEL(S) as necessary to 
obtain stable triggering. 

I. Return Model 1740A controls to initial settings 
and disconnect equipment. 
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5-22. SWEEP TIME ACCURACY. (+15°C to +35°C) 
±2% in unmagnified mode and ±3% in MAG XlO mode. 
Refer to table 1-1 for other variations in ambient 
temperatures. In 50 ms to 2 s ranges, add 1 % error. 

Equipment Required: 

Time-mark Generator 
50-ohm, 48-inch BNC Cable 

5-23. Perform sweep time accuracy test as follows: 

a. Connect time-mark generator to channel A 
INPUT. 

b. Set time-mark generator and main TIME/DIV 
controls as shown in table 5-2 and check accuracy as 
indicated. 

c. Change Model 1740A sweep display to DLY'D. 

d. Set main and delayed TIME/DIV controls as 
indicated in table 5-3 and check accuracy. It may be 
necessary to make a minor adjustment of DELAY con
trol to align markers with graticule lines. 

e. Return Model 1740A controls to initial settings. 

Table 5-2. 1l!ain TIME! DTV Accuracy 

Accuracy 

Main TIME/DIV Time-mark Generator 
Setting Settings X1 X10 

.05 µSEC 50 nSEC 1 mark/div ±2% ±3% 

.1 µSEC .1 µSEC 1 mark/div ±2% ±3% 

.2 µSEC .2 µSEC 1 mark/ div ±2% ±3% 

.5 µSEC .5µSEC 1 mark/ div ±2% ±3% 
1 µSEC 1 µSEC 1 mark/div ±2% ±3% 
2 µSEC 2 µSEC 1 mark/ div ±2% ±3% 
5 µSEC 5 µSEC 1 mark/div ±2% ±3% 

10 µSEC 10 µSEC 1 mark/div ±2% ±3% 
20 µSEC 20 µSEC 1 mark/div ±2% ±3% 
50 µSEC 50 µSEC 1 mark/div ±2% ±3% 

.1 mSEC .1 mSEC 1 mark/div ±2% ±3% 

.2 mSEC .2 mSEC 1 mark/ div ±2% ±3% 

.5 mSEC .5mSEC 1 mark/ div ±2% ±3% 
1 mSEC 1 mSEC 1 mark/div ±2% ±3% 
2 mSEC 2 mSEC 1 mark/div ±2% ±3% 
5 mSEC 5 mSEC 1 mark/div ±2% ±3% 

10 mSEC 10 mSEC 1 mark/div ±2% ±3% 
20 mSEC 20 mSEC 1 mark/div ±2% ±3% 
50 mSEC 50 mSEC 1 mark/ div ±3% ±4% 

.1 SEC .1 SEC 1 mark/ div ±3% ±4% 

.2 SEC .2 SEC 1 mark/div ±3% ±4% 

.5 SEC .5 SEC 1 mark/div ±3% ±4% 
1 SEC 1 SEC 1 mark/div ±3% ±4% 
2 SEC 2 SEC 1 mark/ div ±3% ±4% 
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Table 5-3. Delayed TIME/DIV Accuracy 

Main Delayed Time-mark 
TIME/DIV TIME/DIV Generator 
Settings Settings Settings 

.1 µSEC .05 µSEC 50 nSEC 

.2 µSEC .1 µSEC .1 µSEC 

.5 µSEC .2 µsEC .2 µSEC 
1 µSEC .5 µSEC .5µSEC 
2 µSEC 1 µSEC 1 µSEC 
5 µSEC 2 µSEC 2 µSEC 

10 µSEC 5 µSEC 5 µSEC 
20 µSEC 10 µSEC 10 µSEC 
50 µSEC 20 µSEC 20 µSEC 

.1 mSEC 50 µSEC 50 µSEC 

.2mSEC .1 mSEC .1 mSEC 

.5 mSEC .2 mSEC .2mSEC 
1 mSEC .5 mSEC .5mSEC 
2 mSEC 1 mSEC 1 mSEC 
5 mSEC 2 mSEC 2 mSEC 

10 mSEC 5 mSEC 5 mSEC 
20 mSEC 10 mSEC 10 mSEC 
50 mSEC 20 mSEC 20 mSEC 

5-24. DIFFERENTIAL TIME ACCURACY. Main time 
base: 100 nSEC/div to 20 mSEC/div, ±(0.5% of mea
surement + 0.1% of full scale) at ambient temperature 
of +15°C to +35°C. Refer to table 1-1 for complete 
specifications. A time-mark generator is used in 
delayed sweep mode to check accuracy. 

Equipment Required: 

Time-mark Generator 
50-ohm, 48-inch BNC Cable 

5-25. Perform differential time accuracy test as 
follows: 

a. Connect time-mark generator to Channel A 
INPUT. 

b. Set Model 1740A controls as follows: 

Main TIME/DIV . . . . . . . . . . . . . . . . . 1 mSEC 
Delayed TIME/DIV. . . . . . . . . . . . . . 10 µSEC 
Channel A Coupling . . . . . . . . . . . . . . . . . . . 500 

c. Set time-mark generator for 1 mSEC marker. 

d. Adjust DELAY dial to intensify second time 
marker from left. 

e. Set sweep display to DLY'D. 

f. Adjust DELAY dial to place visible time 
markers exactly on center vertical graticule line. 

g. Record DELAY dial reading _______ , 

h. Set sweep display to MAIN. 
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Accuracy 

X1 X10 

1 mark/div ±2% 1 mark/div ±3% 
1 mard/div ±2% 1 mark/div ±3% 
1 mark/div ±2% 1 mark/ div ±3% 
1 mark/div ±2% 1 mark/div ±3% 
1 mark/div ±2% 1 mark/div ±3% 
1 mark/div ±2% 1 mark/div ±3% 
1 mark/div ±2% 1 Mark/ div ±3% 
1 mark/div ±2% 1 mark/div ±3% 
1 mark/div ±2% 1 mark/div ±3% 
1 mark/div ±2% 1 mark/div ±2% 
1 mark/ div ±2% 1 mark/div ±3% 
1 mark/div ±2% 1 mark/div ±3% 
1 mark/ div ±2% 1 mark/div ±3% 
1 mark/div ±2% 1 mark/ div ±3% 
1 mark/duv ±2% 1 mark/ div ±3% 
1 mark/div ±2% 1 mark/ div ±3% 
1 mark/ div ±2% 1 mark/ div ±3% 
1 mark/div ±2% 1 mark/ div ±3% 

i. Adjust DELAY dial to intensity 10th time marker 
from left. 

j. Set sweep display to DLY'D. 

k. Adjust DELAY dial to place visible time marker 
exactly on center vertical graticule line. 

1. Record DELAY dial reading -------

m. Subtract DELAY dial reading obtained in 
step g from reading in step 1, difference obtained 
should be 8 ±0.05. 

n. Return Model 1740A controls to initial settings. 

5-26. DELAY JITTER. <0.002% (1 part in 50 000) of 
maximum delay in each step from + 15°C to +35°C. 
Delay jitter is checked by expanding the sweep by 
50 000 and visually monitoring the jitter. 

Equipment Required: 

Time-mark Generator 
50-ohm, 48-inch BNC Cable 

5-27. Perform delay jitter test as follows: 

a. Connect time-mark generator to channel A 
INPUT (1 mSEC markers). 

b. Set Model 1740A controls as follows: 

Main TIME/DIV . . . . . . . . . . . . . . . . . 1 mSEC 
Delayed TIME/DIV. . . . . . . . . . . . . . . .2 µSEC 
Channel A VOLTS/DIV................. .5 
Channel A Coupling . . . . . . . . . . . . . . . . . . . 500 
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c. Adjust DELAY dial to position intensified 
portion of sweep on 11th time marker. 

d. Set sweep display to DLY'D, and observe 
horizontal axis jitter on time marker. Jitter should be 
less than 1 division (corresponds to 1:50 000). 

e. Return Model 1740A to initial settings and 
disconnect equipment. 

5-28. RISE TIME . .;3_5 ns, measured from 10% to 90% 
points of a 6-division input step, and .;9 ns in X5 vertical 
magnification mode. A fast-rise pulse generator is 
applied to the vertical input; display rise time is then 
checked to see if it is less than 3.5 ns. 

Equipment Required: 

Fast-rise pulse generator 
Adapter: GR874 to male BNC 

5-29. Perform rise time test as follows: 

a. Connect fast-rise pulse generator to channel 
A INPUT. 

b. Set channel A VOLTS/DIV and pulse genera
tor controls to obtain 6 divisions of vertical deflection. 

c. Using channel A POSN control, center 6-divi
sion display on CRT. 

d. Set Model 1740A controls as follows: 

MAIN TIME/DIV . . . . . . . . . . . . . . . .05 µSEC 
MAG XlO . . . . . . . . . . . . . . . . . . . . . . . . . engaged 
Channel A Coupling . . . . . . . . . . . . . . . . . . . 500 

e. Adjust horizontal POSITION as necessary 
to measure rise time between 10% and 90% points 
(inner set of dots across CRT face). Rise time should 
be equal to or less than 3.5 ns. 

NOTE 

If the fast-rise pulse generator has a rise 
time slower than the recommended 500 
ps, the observed rise time will be slower 
also. To compensate for pulse generator 
rise time, use the following formula: 

Tr( o bserved)VT r 2( oscilloscope )+T r 2(pulse generator) 
or 

Tr( oscilloscope )=jT r 2( o bserved)-T r 2(pulse generator) 

For example, a pulse generator with a 2 ns rise time 
would cause a properly operating oscilloscope with a 
rise time of 3.5 ns to display a rise time of 4.03 ns. 

Tr (observed) =)3.52 + 22 = 4.03 ns 
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f. Depress vertical MAG X5 switch. 

g. Reset channel A VOLTS/DIV and pulse 
generator controls to obtain an 8-division display. 

h. Center display on CRT. Rise time should be 
equal to or less than 9 ns. 

i. Connect the fast-rise pulse generator to chan
nel B input and repeat steps b through h for channel B. 

j. Return Model 1740A controls to initial settings 
and disconnect equipment. 

5-30. Z-AXIS BLANKING. +4V, ;o.50-ns wide pulse 
blanks trace of any intensity, usable to 10 MHz for 
normal intensity. +4 V signal is applied to the Z-axis 
input and the CRT is monitored to verify blanking. 

Equipment Required: 

De Standard 
50-ohm, 48-ineh BNC Cable 
Adapter: male banana jack to female BNC 

5-31. Perform blanking test as follows: 

a. Connect voltmeter calibrator to Z-AXIS INPUT 
on rear panel. 

b. Set voltmeter for +4 V de. 

c. Verify that the free-running baseline is blanked, 
regardless of INTENSITY setting. 

5-32. DEFLECTION FACTOR. Accuracy ±3% on all 
ranges. A voltmeter calibrator or de power supply is 
connected to the vertical inputs and deflection is 
checked on all ranges. 

Equipment Required: 

De Standard 
50-ohm, 48-inch BNC Cable 
Adapter: male banana jack to female BNC 

5-33. Perform deflection factor test as follows: 

a. Connect de standard to channel A INPUT. 

b. Set channel A VOLTS/DIV control and de 
standard as indicated in table 5-4. Deflection should be 
8 divisions ±3% for each checkpoint. 

c. Change DISPLAY to B and repeat step b for 
channel B. 

d. Return Model 1740A controls to initial settings. 
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Table 5-4. Deflection Factor Accuracy 

VOLTS/DIV De Standard 
Settings Settings 

20 160 v 
10 80 v 
5 40 v 
2 16 v 
1 8 v 

.5 4 v 

.2 1.6 v 

.1 .8 v 

.05 .4 v 

.02 . 16V 

.01 .08 v 

.005 .04 v 

5-34. CALIBRATOR. Amplitude: 1 V p-p into 1 
megohm, ±1.0%; 0.1 V into 50 ohms with <0.1 µs rise 
time. Calibrator amplitude is checked against a known 
de standard. Rise time is measured directly on CRT. 

Equipment Required: 

De Standard 
Adapter: male banana jack to female BNC 
50-ohm, 48-inch BNC Cable 
Test lead 
Adapter: female banana jack to male BNC 

5-35. Perform calibrator test as follows: 

a. Set Channel A VOLTS/DIV to .2. 

b. Connect de standard to channel A INPUT. 

c. Set de standard for a + 1 V output and care
fully note vertical deflection. 

d. Disconnect de standard and connect CAL 1 V 
output to channel A INPUT using test lead and 
adapter. Deflection should be within ±1.0% of that 
noted in step c. 

e. Set channel A VOLTS/DIV to .02 and coup
ling to 50 ohms. Set MAIN TIME/DIV control to 
.05 µSEC and measure rise time. Rise time should 
be less than 0.1 µs. 

f. Disconnect equipment and return controls to 
initial settings. 

Model 1740A 

5-36. ADJUSTMENTS. 
5-37. The following paragraphs provide adjustment 
procedures to return the Model 17 40A to peak oper
ating condition when repairs are required. In addition 
to complete step-by-step procedures, a condensed 
adjustment procedure is included (table 5-9) for the 
convenience of technicians who have sufficient 
experience with the Model 1740A. For best results, 
adjustments should be performed at room temperature 
and in the sequence provided, since several adjust
ments are directly related to preceding adjustments. 
Adjustment location photographs are provided on a 
foldout page at the rear of this section. Schematics, 
troubleshooting information, and other service data 
are provided in Section VIII . 

5-38. Althrough this instrument has been designed in 
accordance with international safety standards, this 
manual contains information and wa:r:nings which must 
be followed to ensure safe operation and to retain the 
instrument in safe condition. Service and adjustments 
should be performed only by qualified service person
nel. 

I WARNING I 
Read the Safety Summary at the front of 
this manual before performing adjustment 
procedures. 

NOTE 
See figure 5-5 for adjustment locations. 

5-39. Remove top and bottom covers from Model 
1740A, set controls to initial settings, apply power, 
and allow fifteen minutes for instrument warmup. 

5-40. LOW VOLTAGE POWER SUPPLY ADJUSTMENT. 
Equipment Required: 

Digital Voltmeter 

a. Connect digital voltmeter between A16TP4 
and ground test point, A16TP3. 

b. Adjust A16R26, +15 V Adj., for +15 Vdc ±10 
mV. 

c. If desired, check other voltages as indicated in 
table 5-5. Supplies should remain within ripple speci
fications at both high- and low-line conditions. 

d. Disconnect equipment. 

Table 5-5. Low-voltage Supply Limits 

VOLTAGE TEST POINT LIMITS RIPPLE 

-15V A16TP1 ± 300 mV < lOmV 
+5 v A16TP2 ± 100 mV < 5mV 

+15 v A16TP4 previously set to <±10 m V < lOmV 
+43 v A16TP5 ± .8 v < 5mV 

+122 v A16TP6 ± 6 v <20mV 
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5-41. INTENSITY LIMIT ADJUSTMENT. 

a. Set Model l 740A controls as follows: 

DLY'D TIME/DIV............... 10 µSEC 
BEAM INTENSITY . . . . . . minimum (CCW) 

b. Adjust A15R2, intensity limit adj. until intensi
fied portion of sweep is just extinguished. 

c. Return controls to initial settings. 

5-42. ASTIGMATISM AND FOCUS ADJUSTMENT. 

a. Set Model 1740A controls as follows: 

MAIN TIME/DIV . . . . . . . . . . . . . . . . . . 1 SEC 
SWEEP VERNIER . . . . . . . . . . . . . fully CCW 
BEAM INTENSITY . . . . barely visible spot 

b. While spot slowly moves across CRT, adjust 
FOCUS on front panel and ASTIGMATISM on rear 
panel for smallest and best-defined spot. 

c. Return controls to initial settings. 

5-43. GATE RESPONSE ADJUSTMENT. 

Equipment Required: 
Monitor 013cilJoRmpe (HP Model l 707B with 

10:1 divider probe) 

a. Using 10:1 divider probe and monitor oscillo
scope, monitor gate output at A12TP1. 

b. Vary BEAM INTENSITY to set gate amplitude 
to 25 V peak. 

c. Set Model 1740A MAIN TIME/DIV to .5 µSEC. 

d. Adjust A12R12 and A12Cll, gate comp adj., 
for best response, .;3% overshoot. 

e. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-44. FLOODGUN GRID ADJUSTMENT. 

a. Set SCALE ILLUM fully CW. 

b. Adjust A16R20, F.G. adj., for maximum bright
ness with uniform illumination. 

c. Decrease SCALE ILLUM and verify that CRT 
remains evenly illuminated. 

5-45. TRACE ALIGN AND Y-AXIS ALIGN ADJUST
MENT. (Omit this paragraph for Option 101 instru
ments and proceed to paragraph 5-46.) 

Equipment Required: 
Oscillator 

Adjustments 

a. Obtain horizontal baseline. 

b. Adjust TRACE ALIGN on rear panel to make 
horizontal trace exactly parallel with the CRT graticule 
lines. 

c. Set display mode to A VS B. 

d. Connect oscillator to channel A INPUT. 

e. Adjust oscillator for approximately I-kHz 
signal with 8 divisions of vertical deflection. 

f. Adjust A12R16, Y-align, so that vertical trace 
is parallel with the vertical graticule line. 

g. Disconnect equipment and return Model 
l 740A controls to initial settings. 

5-46. TRACE ALIGN AND Y-AXIS ALIGN ADJUST
MENTS. (Option 101 instruments only.) 

Equipment Required: 

Oscillator 

a. Obtain horizontal baseline. 

b. Adjust TRACE ALIGN on rear panel until 
horizontal trace is exactly parallel with the CRT 
graticule lines. 

c. Set main TIME/DIV to 1 mSEC. 

d. Connect oscillator to channel A INPUT. 

e. Adjust oscillator for approximately 500-kHz 
signal with 8 divisions of vertical deflection. 

f. With horizontal POSITION, place left side of 
raster at center screen. 

g. Adjust Al2Rl6, Y-align, until left side of raster 
is parallel to vertical graticule lines. 

h. Disconnect equipment and return Model 
l 740A controls to initial settings. 

5-47. CALIBRATOR AMPLITUDE ADJUSTMENT. 

Equipment Required: 

Digital Voltmeter 

a. Connect digital voltmeter between CAL 1 V 
output and ground. 

b. Adjust A3Rl16, calibrator amp., for an indi
cation of 0.500 V ±5 m V. Since the calibrator signal is a 
symmetrical square wave, by adjusting the amplitude 
for 0.5 V average value, the peak value of the calibrator 
pulse will be 1 V ±10 m V. 
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c. Disconnect equipment. 

5-48. TRIGGER SENSITIVITY ADJUSTMENT. 

Equipment Required: 

Oscillator 
BNC Tee 
Adapter, male banana to female BNC 
50-ohm feedthrough termination 
Two 50-ohm, 48-in. BNC Cables 

a. Set Model 17 40A controls as follows: 

VOLTS/DIV (channel A) . . . . . . . . . . . . . .005 
Coupling (channel A) . . . . . . . . . . . . . 50 ohms 
Main INT /EXT . . . . . . . . . . . . . . . . . . . . . . . EXT 

b. Connect oscillator to both channel A INPUT 
and main EXT TRIGGER input, using adapter and 
BNC Tee. Terminate the EXT TRIGGER input with 
the 50-ohm feedthrough termination. 

c. Set oscillator to obtain a 50-kHz, 15-m V p-p 
sine wave (3 div). 

d. Set main AUTO/NORM to NORM. 

e. Adjust main trig. sens. A 7R20 fully CW. 

f. Slowly rotate main TRIGGER LEVEL from one 
extreme to the other. Note that one sweep occurs for 
each direction of rotation. 

g. While rotating TRIGGER LEVEL, slowly ad
just main trig. sens. A 7R20 CCW until sweep occurs 
for only one direction ofrotation of TRIGGER LEVEL. 

h. Set main AUTO/NORM to AUTO. 

i. Increase oscillator amplitude to 20 m V p-p 
(4 div). 

j. Set main AUTO/NORM to NORM. 

k. Rotate main TRIGGER LEVEL. A sweep 
should occur for each direction of rotation. 

I. Change Model 17 40A controls as follows: 

Main AUTO/NORM . . . . . . . . . . . . . . . . AUTO 
Sweep mode . . . . . . . . . . . . . . . . . . . . . . . DLY'D 
Main TIME/DIV . .. . . .. .. . . . . . .. . .1 mSEC 
Delayed TIME/DIV. . . . . . . . . . . . . . 50 µSEC 
Main INT /EXT . . . .. . . . . . .. . . . . . . . . . . . INT 
Delayed INT /EXT . . . . .. . . . . . . . .. . . . . . EXT 

m. Disconnect oscillator from main EXT TRIG
GER and connect to delayed EXT TRIGGER. 
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n. Set oscillator for a 50-kHz, 15-m V p-p sine 
wave. 

o. Set SWEEP AFI'ER DELAY to TRIG. 

p. Adjust delayed trig. sens. AlOR9 fully cw. 

q. While rotating delayed TRIGGER LEVEL from 
one extreme to the other, adjust A10R9 CCW until 
sweep occurs for only one direction of rotation or 
not at all. 

r. Set SWEEP AFI'ER DELAY to AUTO. 

s. Increase oscillator output to 20 m V p-p. 

t. Set SWEEP AFI'ER DELAY to TRIG. 

u. Rotate delayed TRIGGER LEVEL. A sweep 
should occur for each direction of rotation. 

v. Disconnect equipment and return controls to 
initial settings. 

5-49. SYNC ZERO ADJUSTMENT. 

Equipment Required: 

Oscillator 

a. Connect oscillator to channel A INPUT. 

b. Set oscillator controls to obtain a 1-kHz sine 
wave at approximately six divisions. 

c. Adjust main TRIGGER LEVEL for a stable 
display. 

d. Change main trigger coupling between AC 
and DC and note shift in trigger point. 

e. Adjust A7R41, sync zero, until no shift occurs. 

f. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-50. TRIGGER VIEW BALANCE ADJUSTMENT. 

Equipment Required: 

Oscillator 

a. Set Model 1740A controls as follows: 

TRIGGER VIEW . . . . . . . . . . . . . . . . depressed 
Main AUTO/NORM . . . . . . . . . . . . . . . NORM 
Main INT /EXT . . . . . . . . . .. . . . .. . .. . . . . EXT 

b. Connect oscillator to main EXT TRIGGER input. 

c. Set oscillator for approximately 100-m V p-p, 
10-kHz sine wave. 
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d. Adjust main TRIGGER LEVEL for stable 
display. 

e. Decrease oscillator amplitude to lowest 
amplitude where stable triggering can be maintained. 

f. Adjust A3R86, trig. view bal., until trigger 
view display is centered on middle horizontal graticule 
line. 

g. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-51. DELAY START ADJUSTMENT. 

Equipment Required: None. 

a. Set Model 1740A controls as follows: 

MAIN TIME/DIV . . . . . . . . . . . . . . . . .1 mSEC 
DL Y'D TIME/DIV . . . . . . . . . . . . . . . .05 µSEC 
DELAY ................................... 2 

b. Set horizontal POSITION control so that 
sweep starts exactly on the far left graticule line. 

c. Adjust A7R169, delay start, until intensified 
marker is 2 mm after sweep start point. 

d. Return Model 1740A controls to initial set
tings. 

5-52. HORIZONTAL AMPLIFIER GAIN ADJUST
MENTS. 

Equipment Required: 

Time-mark Generator 

a. Set Model 17 40A controls as follows: 

Channel A Coupling . . . . . . . . . . . . . . . . . . . 500 
Channel A VOLTS/DIV................. .5 
DLY'D TIME/DIV . . . . . . . . . . . . . . . .05 µSEC 
DELAY............................... 1.00 

b. Adjust horizontal POSITION control until 
intensified dot is exactly on second vertical graticule 
line. 

NOTE 

A slight reduction in intensity may be 
helpful. 

c. Set DELAY control to 9.00 position. 

d. Adjust A 7R93, Xl gain, until intensified dot 
is on 10th vertical graticule line from left. 

e. Set DEI,,A Y control to 1.00 position. 

f. Repeat steps b through e until intensified dot 
is on second vertical graticule line when DELAY c.;on
trol is a 1.00 position and is on 10th vertical graticule 
line from left when DELAY control is at 9.00 position. 

Adjustments 

g. Connect time-mark generator to channel A 
INPUT connector. 

h. Set time-mark generator for .5 µSEC time 
markers. 

i. Set MAIN TIME/DIV to .5 µSEC. 

j. Using horizontal POSITION control, align 
time markers with vertical graticule lines. 

k. On main sweep assembly, AB, adjust .05 - 2 
µSEC, A8R43, for exactly one time marker per 
division. 

I. Set HORIZ DISPLAY control to MAG XlO. 

m. Using horizontal POSITION control, align 
one time marker with first left vertical graticule line. 

n. On horizontal sweep assembly, A7, adjust 
A 7Rll 7, X10 gain, until one time marker coincides 
with first left vertical graticule line and one time 
marker coincides with last right vertical graticule line. 

o. Disconnect equipment and return Model 
17 40A controls to initial settings. 
5-53. X10 AMPLIFIER BALANCE ADJUSTMENT. 

Equipment Required: 

Time-mark Generator 

ii. Set. Model 1740A eont.rols as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . 500 
VOLTS/DIV (channel A) . . . . . . . . . . . . . . . . .5 
MAIN TIME/DIV . . . . . . . . . . . . . . . . . 1 µSEC 

b. Connect time-mark generator to channel A 
INPUT connector. 

c. Set time-mark generator for 5 µSEC time 
markers and observe three time marks. 

d. Using horizontal POSITION control, center 
middle time marker on CRT screen. 

e. Engage MAG X10 switch and adjust A 7R105, 
mag. center, to center time mark. 

f. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-54. HORIZONTAL LINEARITY ADJUSTMENT. 

Equipment Required: 

Time-mark Generator 

a. Connect time-mark generator to channel A 
INPUT. 

b. Set Model 1740A controls as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . 500 
VOLTS/DIV. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 
MAIN TIME/DIV . . . . . . . . . . . . . . . .05 µSEC 
MAG X10 . . . . . . . . . . . . . . . . . . . . . . . . . engaged 
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c. Set time-mark generator for 10 ns markers. 

d. Starting with AllRIO and A11Rl5, linearity 
adj. fully CW, adjust for best overall linearity in the 
center 8 divisions of unmagnified sweep (center 80 
divisions of magnified sweep). 

e. Disconnect equipment and return Model 
l 740A controls to initial settings. 

5-55. PRELIMINARY MAIN SWEEP CALIBRATION. 

Equipment Required: 

Time-mark Generator 

a. Set MAIN TIME/DIV and time-mark generator 
as indicated in table 5-6 and make adjustments to 
obtain one marker/division. 

Table 5-6. Preliminary Main Sweep Calibration 

MAIN TIME/DIV Time-mark Generator Adjust 
Settings Settings 

1 µSEC 1 µs A8R43 
10 µSEC 10 µs A8Rl2 
1 mSEC 1 ms A8Rl3 

50 mSEC 50 ms A8Rl4 

5-56. DELA YEO SWEEP ADJUSTMENT. 

Equipment Required: 

Time-mark Generator 

a. Connect time-mark generator to channel A 
INPUT. 

Model 1740A 

b. Set Model l 740A controls as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . 500 
VOLTS/DIV............................. .5 
Sweep Mode . . . . . . . . . . . . . . . . . . . . . . . DLY'D 

c. Set time-mark generator, MAIN TIME/DIV, 
and DLY'D TIME/DIV as indicated in table 5-7 and 
make necessary adjustments. If necessary, com
promise so that all ranges controlled by a particular 
adjustment are in specified tolerance. 

d. Disconnect equipment and return Model 
l 740A controls to initial settings. 

5-57. MAIN SWEEP FINE ADJUSTMENTS. These ad
justments utilize the accuracy of the DELAY dial to 
calibrate main sweep more accurately than is possible 
using the visual method (paragraph 5-54). These 
adjustments must be accomplished if the differential 
time accuracy specification is to be met. 

Equipment Required: 

Time-mark Generator 

a. Connect time-mark generator to channel A 
INPUT connector. 

b. Set Model l 740A front-panel controls as 
follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . 500 
VOLTS/DIV (channel A) . . . . . . . . . . . . . . . . .5 
MAIN TIME/DIV . . . . . . . . . . . . . . . . .5 µSEC 
DLY ID TIME/DIV . . . . . . . . . . . . . . .05 µSEC 
Horiz. Display . . . . . . . . . . . . . . . . . . . . . DLY'D 
AUTO/NORM . . . . . . . . . . . . . . . . . . . . . NORM 

Table 5-7. Delayed Sweep Calibration Adjustments 

MAIN TIME/DIV DLY'D TIME/DIV Time-mark Adjust Tolerance 
Settings Settings Generator Settings 

.1 µSEC .05 µSEC 50 ns 

.2 µSEC .1 µSEC .1 µs 

.5 µSEC .2 µSEC .2 µs A9R28 ±2% 
1 µSEC .5 µSEC .5 µs 
2 µSEC 1 µSEC 1 µs 
5 µSEC 2 µSEC 2 µs 

10 µSEC 5 µSEC 5 µs 
20 µSEC 10 µSEC 10 µs 
50 µSEC 20 µSEC 20 µs A9R10 ±2% 

.1 mSEC 50 µSEC 50 µs 

.2 mSEC ;1 mSEC .1 mSEC 

.5 mSEC :2 mSEC .2mSEC 

1 mSEC .5 mSEC .5 mSEC 
2 mSEC 1 mSEC 1 mSEC 
5 mSEC r; 

'-;"' mSEC 2 mSEC A9Rll ±2% 
10 mSEC ~· D mSEC 5 mSEC 
20 mSEC 10 mSEC 10 mSEC 
50 mSEC 20 mSEC 20 mSE~ 
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c. Set time-mark generator for .5 µs markers. 

d. Set DELAY potentiometer to 1.00 position. 

e. Using channel A POSN control, center verti
cally time-mark display on CRT. 

f. Using horizontal POSITION control, set 
leading edge of time mark to center CRT graticule line. 

g. Set DELAY potentiometer to 9.00 position. 

h. Adjusting .05 - 2 µSEC, ASR43, set leading 
edge of time marker to center CRT graticule line. 

i. Repeat steps d through h until leading edge 
of time marker can be set to center CRT graticule 
line with DELAY dial set at 9.00. 

j. This completes step 1 in table fi-8. Complete 
remaining steps in table by repeating above procedure 
for each step. 

k. Disconnect equipment and return Model 
l 740A controls to initial settings. 

5-58. VERTICAL AMPLIFIER BALANCE ADJUST
MENT. 

Equipment Required: 

Digital Voltmeter 

a. Set channel A and B coupling to 500 and 
VOLTS/DIV (channels A and B) to .05. 

b. Connect digital voltmeter to A3TP9. 

c. Adjust A3Rll, channel A FET balance, for 
O V ±0.5 mV. 

d. Change DISPLAY to B. 

e. Connect digital voltmeter to A3TP10. 

f. Adjust A3R31, channel B FET balance, for 0 V 
±0.5 mV. 

g. Disconnect voltmeter. 

h. Change DISPLAY to A. 

1. Set channel A and B VOLTS/DIV switches to 
.005. 

Adjustments 

J. While changing channel A VOLTS/DIV 
between .005, .01, and .02, adjust A3R18, channel A 
5-m V balance, for minimum trace shift between these 
three ranges. 

k. Rotate channel A VOLTS/DIV between .005 
and .05 and adjust A3R19, channel A 50-mV balance, 
for minimum trace shift between these two ranges. 

I. Change DISPLAY to B. 

m. Rotate channel B VOLTS/DIV between .005, 
.01, and .02, and adjust A3R77, channel B 5-m V 
balance, for minimum trace shift between these three 
ranges. 

n. Rotate channel B VOLTS/DIV between .005 
and .05 and adjust A3R76, channel B 50-m V balance, 
for minimum trace shift between these two ranges. 

o. While switching CH B INVT selector between 
its engaged and disengaged position, adjust A3R90, 
polarity balance, until trace shift is minimal. If 
A3R90 is changed, recheck steps m and n for correct 
balance. If additional adjustments are made form and 
n, recheck adjustment of A3R90 as described above. 

p. Return controls to initial settings. 

5-59. POSITION AND SYNC BALANCE ADJUSTMENT. 

Equipment Required: 

Oscillator 
ENC Tee 

a. Set Model 1740A controls as follows: 

DISPLAY ................................ B 
POSN (channel B) . . . . . . . . . . . . . . . 12 o'clock 

b. Switch between normal and MAG X5 and 
adjust A:3R32, channel B posn for minimum trace 
shift. 

c. Change Model 1740A controls as follows: 

DISPLAY.. .. . . . . .. . .. .. . . . .. .. .. . . . . . ALT 
TRIGGER .......................... COMP 
VOLTS/DIV (both channels)........... .01 

Table 5-8. Main Sweep Fine Adjustment 

Step Time-mark Generator MAIN TIME/DIV DL Y'D TIME/DIV Adjust 
Setting Setting Setting 

1 .5 µs .5 µSEC .05 µSEC A8R43 
2 10 µs 10 µSEC 1 µSEC A8Rl2 
3 1 ms 1 mSEC .1 mSEC A8R13 
4 50 ms 50 mSEC 5 mSEC A8Rl4 
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d. Connect a 10-kHz sine wave to both channels. 
Cables between BNC tee and input connectors should 
be of equal length. 

e. Adjust oscillator for 0.5 divisions of vertical 
deflection. 

f. Adjust sync A bal. A3R79 until both channels 
trigger stably and are in phase. If A3R79 is changed, 
recheck steps j and k in paragraph 5-57 for correct 
balance. If additional adjustments are made for j and k, 
recheck adjustment of A3R79 as described above. 

g. Disconnect oscillator. 

h. Return Model 1740A controls to initial settings. 

i. Switch between normal and MAG X5 and 
adjust A3R58, channel A POSN, for minimum trace 
shift. 

j. Disengage MAG X5. 

5-60. INPUT CAPACITANCE AND ATTENUATOR 
COMPENSATION ADJUSTMENTS. 

Equipment Required: 

Square-wave Generator 
LCR Meter 

a. Connect square-wave generator to channel 
A INPUT. 

b. Set Model 1740A controls as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . 500 
VOLTS/DIV (channel A) : . . . . . . . . . . . . . . . .5 
MAIN TIME/DIV . . . . . . . . . . . . . . . 20 µSEC 

c. Set square-wave generator controls to obtain 
a 3-V peak, 5-kHz square wave. 

d. Adjust A3C2, .5 volt comp., with insulated 
adjusting tool for best square-wave response. 

e. Disconnect square-wave generator. 

f. Set Model 17 40A controls as follows: 

VOLTS/DIV (both channels)............. .2 
Coupling (channel A) . . . . . . . . . . . . . . . . . . DC 

g. Connect LCR Meter to channel A INPUT and 
observe reading (19.5 to 21.5 pF). 

h. Set channel A VOLTS/DIV to .5. 

i. Adjust A3C4, channel A input cap., to obtain 
same reading as noted on .2 range (step g). 

j. Disconnect LCR meter. 
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k. Change DISPLAY to B and repeat steps a 
through j for channel B, adjusting A3Cl 7, channel B 
.5 V input comp., and A3C19, channel B .5 V cap. 

I. Disconnect equipment and return Model 1740A 
controls to initial settings. 

5-61. VERTICAL GAIN ADJUSTMENT. 

Equipment Required: 

Test Lead 

a. Connect CAL 1 V output to channel A INPUT 
using test lead and adapter. 

b. Set Model 1740A controls and adjustments as 
follows: 

VOLTS/DIV (both channels)............. .2 
A3R49, channel A gain . . . . . . . . . . fully CW 
A3R46, channel B gain. . . . . . . . . . . fully CW 

c. Note signal amplitude of channel A. 

d. Change DISPLAY and TRIGGER to B and 
change CAL signal from A to B input. 

e. If channel B amplitude is larger than channel 
A, turn A3R46, channel B gain, CCW until channel 
gains are equal. If channel A is larger than channel B, 
turn A3R49, channel A gain, CCW until gains are 
equal. 

f. Adjust A3R65, overall gain, to display exactly 
5 divisions vertically. 

g. Disconnect equipment and return Model 
1740A controls to initial settings. 

5-62. PULSE RESPONSE ADJUSTMENT. 

Equipment Required: 

Fast-rise Pulse Generator 

a. Connect fast-rise pulse generator to channel 
A INPUT. 

b. Set Model 17 40A controls as follows: 

Coupling (both channels). . . . . . . . . . . . . . . 500 
MAIN TIME/DIV . . . . . . . . . . . . . . . .05 µSEC 
A5R19 . . . . . . . . . . . . . . . . . . . . . . . . . . fully CCW 
A5R20 . . . . . . . . . . . . . . . . . . . . . . . . . . fully CCW 
A5R22 . . . . . . . . . . . . . . . . . . . . . . . . . . fully CCW 
A5R24 . . . . . . . . . . . . . . . . . . . . . . . . . . fully CCW 

c. Set channel A VOLTS/DIV and pulse generator 
controls as necessary to obtain a 6-division display. 
If possible, make adjustments on the .01 VOLTS/DIV 
ranges. 
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d. Adjust A5R24, HF No. 1, CW to partially 
smooth front edge perturbation. Adjust A5R20, HF No. 
2, CW to speed up front edge (see figure 5-4). 

A5R24 
HF No. 1 

A5R20 
HF No. 2 

A5R19 
HF No. 3 

A5R22 
HF No. 4 

_) 

~ 
SMOOTH OUT THIS HOOK 

"' FAST TIME CONSTANT 

" MEDIUM TIME CONSTANT 

\ 
LONG TIME CONSTArH 

1740A-048-10-75 

Figure 5-4. Pulse Response Adjustments 

e. Alternately adjust A5R24 and A5R20 to set 
leading edge of pulse to most resemble its known 
characteristics. 

NOTE 
If pulse generator being used is specified 
for 3% overshoot, do not set adjustments 
for less than 3% since this is effectively 
detuning the vertical amplifier bandwidth. 

Adjustments 

f. Adjust A5Rl9, HF No. 3, for flattest pulse top 
(medium time constant). 

g. Adjust A5R22, HF No. 4 for flattest pulse 
top (long time constant). 

h. Check adjustment again smce some inter
action occurs (steps d through g). 

1. Change DISPLAY to B. 

j. Connect the fast-rise pulse generator to chan
nel B INPUT. 

k. Adjust A3R22, channel B HF adj., to make the 
channel B display as similar as possible to the channel 
A display. 

1. Disconnect equipment and return Model 
1740A controls to initial settings. 

NOTE 

Check bandwidth (paragraph 5-12) after 
making response adjustments. If band
width is low or marginal, adjust A5R24, 
HF No. 1, slightly CW to speed up 
response; then adjust A5R20, HF No. 2, 
slightly CW to optimize pulse response 
again. 

5-63. X-Y GAIN ADJUSTMENT. (Not required on Option 
101 instruments.) 

Equipment Required: 

Oscillator 
Power Divider 

a. Connect oscillator to both channels, using a 
50-ohm power divider, two 9-inch 50-ohm cables, and 
a 48-inch 50-ohm cable. 

b. Adjust oscillator and channel A VOLTS/DIV 
for exactly 6 divisions of vertical deflection. Oscillator 
should be set for a low frequency (<l kHz). 

c. Change sweep mode to A VS B. 

d. With channel B VOLTS/DIV set to same 
setting as channel A, adjust A 7R97, A-B cal., for 
exactly 6 divisions of horizontal deflection. 

e. Disconnect equipment and return Model 
l 740A controls to initial settings. 

5-15 



Adjustments Model 1740A 

Table 5-9. Condensed Adjustment Procedure 

Adjustment Procedure 

+15 V Adj., Al6R26 +15 Vdc ±10 mV. 

Intensity Limit Adj., A15R2 1. Set main sweep to .1 mSEC. 

2. Set delayed sweep to 10 µSEC. 

3. Adjust so that intensified sweep is just 
extinguished with BEAM INTENSITY at 
minimum. 

Gate Comp Adj., A12R12 and A12Cll 1. Set BEAM INTENSITY to midrange. 

2. Adjust for fastest rise time with <3% overshoot. 
Observe trace or adjust for even intensity, 
particularly at left edge. Check for less than 
1 division of baseline loss at fastest sweep 
speed. 

F. G. Adj., A16R20 Adjust for uniform illumination at all settings 
of SCALE ILLUM. 

TRACE ALIGN (rear panel) and Y-align (A12R16) 1. Perform TRACE ALIGN first. 

2. Apply 10-kHz sine wave to channel B while 
in A VS B mode. 

3. Adjust for perpendicular line. 

Calibrator Amp., A3R116 Adjust for 1 V peak ±10 m V. 

Main Trig. Sens. Adj., A7R20 Adjust so both main and delayed trigger 
Delayed Trig. Sens. Adj., A10R86 circuit recognize a 10-MHz 30 m V sine wave. 

Sync Zero, A7R41 1. Apply 1-kHz sine wave. 

2. Adjust for no shift in trigger point while 
switching time base to AC/DC coupling. 

Trig. View Bal., A3R86 1. Apply small sine wave to main EXT TRIGGER. 

2. Select TRIG VIEW mode. 

3. Adjust to position the triggered display to 
center screen. 

HORIZ Amp Gain 1. Turn Delayed Sweep to .05 µSEC to obtain 
Xl Gain A 7R93 intensified dot on main sweep. 

2. Set DELAY to 1.00 and position intensity spot 
to 2nd graticule line. 

Delay Start Adj. A 7Rl69 With MAIN TIME/DIV set to .1 mSEC, DLY'D 
TIME/DIV set to .05 µSEC, and DELAY to .2, 
set intensified spot 2 mm after sweep start point. 

5-16 



Model 1740A Adjustments 

Table 5-9. Condensed Adjustment Procedure (Cont'd) 

Adjustment 

. 05 - 2 µSEC A8R43 

XlO Gain A 7Rll 7 

HORIZ Amp Balance 
Mag Center A 7R105 

HORIZONTAL LINEARITY 

AllRlO 
~11R15 

PRELIMINARY MAIN SWEEP CAL 

A8R43 

A8R12 

A8R13 

A8R14 

DELAYED SWEEP CAL 

A9R28 

A9R10 

A9Rll 

MAIN SWEEP FINE ADJ 

A8R43 
A8R12 
A8R13 
A8R14 

Vertical Amplifier Balance 

A3Rll 

A3R31 

Procedure 

3. Set DELAY to 9.00. Adjust A 7R93 to position 
bright spot to 10th line. 

4. Set for 1 marker/div . 

5. Set for 1 marker/IO div. 

1. Set so that display at center screen remains 
at center screen when MAG XlO is used. 

1. Adjust on .05 µSEC range, using MAG XlO, 
observing a 10-ns sine wave. 

1. 

2. 

3. 

4. 

1. 

2. 

3. 

1 µSEC range 

10 µSEC range 

1 mSEC range 

50 mSEC range 

.5 µSEC range 

5 µSEC range 

.5 mSEC range 

Use DELAY dial at setting of 1.00 
9.00 to adjust main sweep. 

Main Sweep and 
Time Mark 

.5 µSEC 
10 µSEC 
1 mSEC 

50 mSEC 

Delayed Sweep 

.05 µSEC 
1 µSEC 
.1 mSEC 

5 mSEC 

1. Connect DVM to A3TP9 and adjust A FET 
balance for 0 V ±.5 mV. Adjust on 50 mV 
range. 

2. Connect DVM to A3TP10 and adjust B FET 
balance for 0 V ±.5 m V. Adjust on 50 m V 
range. 

and 

5-17 



Adjustments Model 1740A 

Table 5-9. Condensed Adjustment Procedure (Cont'd) 

Adjustment 

Vertical Amplifier Balance (Cont'd) 

A3R18 

A3R19 

A3R77 

A3R76 

A3R90 

Position and Sync Balance 

A3R32 

A3R79 

A3R58 

Input C and Attenuator Compensation 

(Channel A) 

A3C2 

A3C4 

Input C and Attenuator Compensation 

(Channel B) 

A3C17 

5-18 

Procedure 

3. Switch channel A VOLTS/DIV between .005 
and .02 and adjust 5-m V balance for minimum 
trace shift. 

4. Switch channel A VOLTS/DIV between .005 
and .05 and adjust 50-m V balance for 
minimum trace shift. 

5. Switch channel B VOLTS/DIV between .005 
and .02 and adjust 5-m V balance for minimum 
trace shift. 

6. Switch channel B VOLTS/DIV between .005 
and .05, and adjust 50-m V balance for 
minimum trace shift. 

7. Engage/disengage CH B INVT and adjust for 
minimum trace shift. Readjust A3R77 and 
A3R76 if necessary. 

1. Select B DISPLAY; switch between normal 
and MAG X5, and adjust channel B POSN 
for minimum trace shift. 

2. Apply 10-kHz sine wave to both channels. 
Select ALT mode and COMP TRIGGER, 
and adjust sync A balance for stable 
triggering and minimum phase shift. 
Readjust A3R18 and A3R19 if necessary. 

3. Select A DISPLAY; switch between normal 
and MAG X5, and adjust channel A position 
for minimum trace shift. 

1. Apply 10-kHz square wave, and adjust 
.5 V comp for best response. 

2. Adjust .5 V input cap to make .5 VOLTS/ 
DIV range match reading on .2 range (19.5 to 
21.5 pF). 

1. Apply 10-kHz square wave, and adjust 
.5 V comp for best response. 



Model 1740A Adjustments 

Table 5-9. Condensed Adjustment Procedure (Cont'd) 

Adjustment Procedure 

Input C and Attenuator Compensation 2. Adjust .5 V input cap to make .5 VOLTS/ 
(Cont'd) DIV range match reading on .2 range (19.5 to 

A3C19 21.5 pF). 

Gain 

A3R49 1. Channel A fine gain. 

A3R46 2. Channel B fine gain. 

A3R65 3. Composite gain. 

Pulse Response 

A5R24 1. Short time constant. 

A5R20 2. Short time constant 

A5R19 3. Medium time constant. 

A5R22 4. Long time constant. 

A3R22 5. Adjust to make channel B most resemble 
channel A. 

X-Y Gain (Not applicable to Option 101) 

A7R97 Adjust for same gain on X-axis as on Y-axis. 

5-19/(5-20 blank) 
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BANDWIDTH 

CMRR 

TRIGGERING 

Internal MAIN 

DLY'D 

External MAIN 

DLY'D 

PERFORMANCE TEST RECORD 
MODEL 1740A 

Test Specification 

A 100 MHz ;;.4_24 div 
B 100 MHz ;;.4_24 div 

20 dB 20 MHz <.8 div 

.3 div 25MHz stable display 
1 div 100 MHz stable display 

.3 div 25MHz stable display 
1 div 100 MHz stable display 

50 mV p-p 50MHz stable display 
100 mV p-p 100 MHz stable display 

50 mV p-p 50MHz stable display 
100 mV p-p 100 MHz stable display 

Sweep Time Accuracy (at room temperature) 

MAIN 
.05 µSEC ±2%, ±3% in XlO 
.1 µSEC ±2%, ±3% in XlO 
.2 µSEC ±2%, ±3% in XlO 
.5 µSEC ±2%, ±3% in XlO 

1 µSEC ±2%, ±3% in XlO 
2 µSEC ±2%, ±3% in XlO 

10 µSEC ±2%, ±3% in XlO 
20 µSEC ±2%, ±3% in XlO 
50 µSEC ±2%, ±3% in XlO 

.1 mSEC ±2%, ±3% in XlO 

.2 mSEC ±2%, ±3% in XlO 

.5 mSEC ±2%, ±3% in XlO 
1 mSEC ±2%, ±3% in XlO 
2 mSEC ±2%, ±3% in XIO 
5 mSEC ±2%, ±3% in XlO 

10 mSEC ±2%, ±3% in XlO 
20 mSEC ±2%, ±3% in XlO 
50 mSEC ±3%, ±4% in XlO 

.1 SEC ±3%, ±4% in XlO 

.2 SEC ±3%, ±4% in XlO 

.5 SEC ±3%, ±4% in XlO 
1 SEC ±3%, ±4% in XlO 
2 SEC ±3%, ±4% in XlO 

Performance Test Record 

Measured 

Xl XIO 

5-21 



Performance Test Record 

PERFORMANCE TEST RECORD (Cont'd) 
MODEL 1740A 

Test Specification 

Sweep Time Accuracy (at room Temperature) (Cont'd) 
DLY'D .05 µSEC ±2%, ±3% in XlO 

.1 µSEC ±2%, ±3% in XlO 

.2 µSEC ±2%, ±3% in XlO 

.5 µSEC ±2%, ±3% in XlO 
1 µSEC ±2%, ±3% in XlO 
2 µSEC ±2%, ±3% in XlO 
5 µSEC ±2%, ±3% in XlO 

10 µSEC ±2%, ±3% in XlO 
20 µSEC ±2%, ±3% in XlO 
50 µSEC ±2%, ±3% in XlO 

.1 mSEC ±2%, ±3% in XlO 

.2 mSEC ±2%, ±3% in XlO 

.5 mSEC ±2%, ±3% in XlO 
1 mSEC ±2%, ±3% in XlO 
2 mSEC ±2%, ±3% in XlO 
5 mSEC ±2%, ±3% in XlO 

10 mSEC ±2%, ±3% in XlO 
20 mSEC ±2%, ±3% in XlO 

DIFFERENTIAL TIME ACCURACY 
Dial 8.00 ±0.05 

DELAY JITTER 
<1:50 000 1 div 

RISE TIME 

Ch A "3.5 nSEC 
ChAMAGX5 .;;g nSEC 

ChB .;;3,5 nSEC 
Ch B MAGX5 .;;g nSEC 

Z-AXIS BLANKING 
+4 V blanking 

DEFLECTION FACTOR ±3% all ranges 

20 V/div 
10 V/div 
5 V/div 
2 V/div 
1 V/div 

.5 V/div 

.2 V/div 

.1 V/div 

.05 V/div 

.02 V/div 

.01 V/div 

.005 V/div 

CALIBRATOR 
Amplitude (1 V) ±1.0% 
Rise Time (Tr) ".l µSEC 

5-22 
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Measured 

Xl XlO 

CHA CHB 

I 
I 
I 
I 
f 

... 
I 
I 

.... 
' 



Model l 740A 

A16R20 
F. G. ADJ 

A3R65 
OVERALL GAIN 

A3R31 
B FET BAL 

A3R77 
B 5mV BAL 

A3R76 
B 50mV BAL 

A7R 20 
MAIN TR IG SENS 
(HIDDEN) 

A7R41 
SYNC Z ERO 
(HIDDEN) 

A3T P1 0 A3C 19 A3C1 7 
B .5V INPUT CAP B .5V COMP 

-'-

A3R32 A3R46 A3TP9 
BPOSN B GAIN 

A16R26 
+ 15V ADJ 

A16TP4 

A16TP3 

A3R86 
TRI G VIEW BAL 

A3R58 
A POSN 

A3R49 
A GAIN 

SYNC A BALANCE 

A3R19 
A 50mV BALANCE 

A3 R1 1 
A FET BAL 

A3C2 
A .5V COMP 

• 

J 

a: 
w 
> 
0 
0 

A15R2 
INTENSITY LIMIT 

A12R12 
GATE COMP 

A12R16 
Y-ALIGN 

A12C1 1 
GATE COMP 

A10R9 
DELAYED TR IG SENS 

A5R24 
HF NO. 1 

A9R11 
.5-20mS 

A9R28 
.05-2µ5 

A5R20 
HF NO. 2 

A7R117 A7R93 
X 10 GA IN A7R105 X1 GAIN 
'H IDDEN) MAG CENTER (HIDDEN ) 

A5R19 
HF NO. 3 

A7R97 
A-B CAL 

A5R22 
HF NO. 4 

A8R12 
5-200µSEC 

Adjustments 

A8R14 
.05-2 SEC 

~ 
'I~ 1 

t ~ --A 11R10 
- I LINEARITY 

A8R43 
.05-2µ5EC 

' . i 

1740A-049-07-76 

Fig ure 5-5. 
Adjustmen t Locationt: 

;i-:2:~ (;i-:24 blank\ 



Model 1740A Replaceable Parts 

SECTION VI 

REPLACEABLE PARTS 

6-1. INTRODUCTION. a. Instrument model and serial number. 

b. HP part number of item(s). 

c. Quantity of part(s) desired. 

d. Reference designation of part(s). 

6-2. This section contains information for ordering 
replacement parts. The abbreviations used in the 
parts list are described in table 6-1. Table 6-2 lists 
the parts in alphanumeric order bv reference des
ignation and includes the manufacturer and manu
facturer's part number. Table 6-3 contains the list 
of manufacturers' codes. 6-5. To order a part not listed in the table, provide 

the following information: 

6-3. ORDERING INFORMATION. a. Instrument model and serial number. 

6-4. To obtain replacement parts from Hewlett-Pack
ard, address order or inquiry to the nearest Hewlett
Packard Sales/Service Office and supply the follow
ing information: 

b. Description of the part, including function 
and location in the instrument. 

A 
ASSY 

BO 
BH 
BP 

c 
CAR 
ccw 
CER 
CMO 
COAX 
COEF 
COMP 
CONN 
CRT 
CW 

D 
DEPC 
DP 
OT 

ELECT 
EN CAP 
EXT 

F 
FET 

FH 
FIL H 
FXD 

G 
GE 
GL 
GAD 

AMPERE(SI 

ASSEMBLY 

BOARD(SI 

BINDER HEAD 

BANDPASS 

CENTI (m21 

CARBON 

COUNTERCLOCKWISE 

CERAMIC 

CABINET MOUNT ONLY 

COAXIAL 

COEFFICIENT 

COMPOSITION 

CONNECTOR IS> 

CATHODE RAY TUBE 

CLOCKWISE 

DECI (10 11 

DEPOSITED CARBO~ 

DOUBLE POLE 

DOUBLE THROW 

ELECTROLYTIC 

ENCAPSULATED 

EXTERNAL 

FARADISI 

FIELD·EFFECT 

TRANSISTOR ISi 

FLAT HEAD 

FILLISTER HEAD 

FIXED 

GIGA 11091 

GERMANIUM 

GLASS 

GROUNDED 

c. Quantity desired. 

Table 6-1. Abbreviations for Replaceable Parts List 

H 
HG 
HP 
HZ 

IF 
IMPG 
INCD 
INCL 
INS 
INT 

K 
KG 

LB 
LH 
LIN 
LOG 
LPF 
LVR 

M 
MEG 
MET FILM 
MET OX 
MFR 
MINAT 
MOM 
MTG 
MY 

N 
N/C 
NE 
N/0 
NOP 

HENRYllESI NPN 
MERCURY 

HEWLETT·PACKAR D NSR 
HERTZ 

INTERMEDIATE FREQ. 

IMPREGNATED OBD 
INCANDESCENT 

INCLUDE ISi OH 
INSULATIONIEDI OX 
INTERNAL 

p 
Kl LO 1103) PC 
KILOGRAM 

PF 
POUNDISI PHL 
LEFT HAND PIV 
LIN EAR TAPER 

LOGARITHMIC TAPER 

LOW-PASS Fl L TERISI 

LEVER 

MILLI 11031 

MEGA 11061 
METAL FILM 

METAL OXIDE 

MANUFACTURER 

MINIATURE 

MOMENTARY 

MOUNTING 

PNP 

P/0 
PORC 
POS 
POT 
pp 
PRGM 
PS 
PWV 

MYLAR RECT 
RF 

NANO I 10 9 1 RFI 
NORMALLY CLOSED 

NEON RH 
NORMALLY OPEN 

NEGATIVE POSITIVE 

ZERO (ZERO TEMPER RMO 
ATURE COEFFICIENT) RMS 

NE GA Tl VE-POSIT! VE RWV 
NEGATIVE 

NOT SEPARATELY 

REPLACEABLE S-B 

SCR 

ORDER BY SE 
DESCRIPTION SEC 
OVAL HEAD SECT 
OXIDE SI 

SIL 
PEAK SL 
PRINTED !ETCHED) SP 
CIRCUIT ISi SPL 
PICOFARADS ST 
PHILLIPS STD 
PEAK INVERSE 

VOLTAGEISI TA 
POSITIVE-NEGATIVE TD 
POSITIVE TFL 
PART OF TGL 
PORCELAIN THYR 
POSITIONISI Tl 
POTENTIOMETERISI TNLDIO 
PEAK TO PEAK TOL 
PROGRAM TRIM 
POLYSTYRENE 

PEAK WORKING U 
VOLTAGE 

v 
RECTIFIERISI VAR 
RADIO FREQUENCY VDCW 
RADIO FREQUENCY 

INTERFERENCE W 
ROUND HEAD W/ 
OR WIV 
RIGHT HAND 

RACK MOUNT ONLY W/0 
ROOT MEAN SQUARE WW 

REVERSE WORKING 
VOLTAGE 

SLOW BLOW 

SILICON CONTROLLED 

RECTI Fl ER 

SELENIUM 

SECOND ISi 

SECTION ISi 
SI LICON 

SILVER 

SLIDE 

SINGLE POLE 

SPECIAL 

SINGLE THROW 

STANDARD 

TANTALUM 

TIME DELAY 

TEFLON 

TOGGLE 

THYRISTOR 

TITANIUM 

TUNNEL DIODE ISi 

TOLERANCE 

TRIMMER 

MICRO 11061 

VOLTS 

VARIABLE 

DC WORKING VOLTISI 

WATTISI 

WITH 

WORKING INVERSE 

VOLTAGE 

WITHOUT 

WI REWOUND 

6-1 

ITEM 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

DESCRIPTION 

STAR WASHER 
3/8 LOCKWASHER 
NO. 8 HELICAL LOCKWASHER 
NO. 6 HELICAL LOCKWASHER 
NO. 4 HELICAL LOCKWASHER 
1/4 LOCKWASHER (INTERNAL) 
NO. 2 HELICAL LOCKWASHER 
NO. 4-40 x .250 MACHINE SCREW 
NO. 4-40 x .312 MACHINE SCREW 
NO. 4-40 x 1.25 MACHINE SCREW 
NO. 4-40 x .375 MACHINE SCREW 
NO. 4-40 x .625 MACHINE SCREW 
NO. 4-40 x .250 MACHINE SCREW (BLACK) 
NO. 4-40 x .093 THK NUT 

i---16 

~;-4 

'"'---20 

QTY 

11 
13 
4 
8 
9 
1 
6 
4 

44 
2 
8 
3 
8 

11 

HP PART NO. 

2190-0005 
2190-0016 
2190-0017 
2190-0018 
2190-0019 
2190-0084 
2190-0112 
2200-0103 
2200-0105 
2200-0123 
2200-0143 
2200-0149 
2200-0762 
2260-0002 

9 

9 

ITEM 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 

DESCRIPTION QTY 

NO. 6-32 x 1.5 MACHINE SCREW 4 
NO. 6-32 x .375 MACHINE SCREW 9 
NO. 8-32 x .750 MACHINE SCREW 2 
NO. 8-32 x 2.25 MACHINE SCREW 4 
N0.8-32x.125THKNUT 4 
NO. 8 FLAT WASHER 10 
3/8-32 NUT 15 
1/4-32 NUT 2 
NO. 4-40 x .188 SETSCREW 4 
N0.6FLATWASHER 11 
NO. 2-56 x 3/16 2 
NO. 2-56 x 5/8 4 
NO. 2-28 x .500 TAPPING SCREW (HOLDS ATTENUATORS 
TO BOARD) 8 

NO. 4-20 x 1.000 TAPPING SCREW 4 

HP PART NO. 

2360-0135 
2360-0197 
2510-0111 
2510-0135 
2580-0004 
3050-0071 
2950-0043 
2950-0072 
3030-0196 
3050-0010 
0520-0127 
0520-0136 

0624-0306 
0624-0313 

1740A-D50-01-10-75 

Figure 6-1. Chassis Parts and Board Assy Identification (Sheet 1of2) 
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MP20 

DS1 

DS3 

FRONT PANEL 

MP40 

6-2 

MP35 

MP77 

MP39 

MP76 

L2 

W5 

MP65 

MP56 

XF1 

MP48 

01 

TOP VIEW 

VIEWED FROM 
BOTTOM SIDE 

Model 1740A 

A15 

MP57 

A16 

A3 

1740A-050-02-07-76 

Figure 6-1. Chassis Parts and Board Assy Identification (Sheet 2 of 2) 



Model 1740A Replaceable Parts 

Table 6-2. Replaceable Parts 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code 

CHASSIS PARTS 

Al 01740-63401 ATTENUATOR ASSY, CHANNEL A 28480 01740-63401 
A2 01740-63402 ATTENUATOR ASSY, CHANNEL B 28480 01740-63402 
A3 01740-66515 VERTICAL PREAMPLIFIER ASSY 28480 01740-66515 
A3 OPTION 101 01740-66517 VERTICAL PREAMPLIFIER ASSY - OPTION 101 ONLY 28480 01740-66517 
A4 01740-61611 DELAY LINE ASSY 28480 01740-61611 

A5 01740-66505 VE RT I CAL OUTPUT ASSY 28480 01740-66505 
A6 0960-0429 HV MULTIPLIER ASSY 28480 0960-0429 
A7 01740-66524 HORIZONTAL SWEEP ASSY 28480 01740-66524 
A7 OPTION 101 01740-66525 HORIZONTAL SWEEP ASSY 28480 01740-66525 
AB 01740-66523 MAIN SWEEP ASSY 28480 01740-66523 

A9 01740-66522 DELA YEO SWEEPASSY 28480 01740-66522 
A10 017 40-66508 DELAYED TRIGGER ASSY 28480 01740-66508 
A11 01740-66521 HORIZONTAL OUTPUT ASSY 28480 01740-66521 
A12 01740-66503 GATE AMPLIFIER ASSY 28480 017 40-66503 
A13 01740-66516 VERTICAL CONTROL SWITCH ING ASSY 28480 01740-665"16 

A14 01 7 40-66504 INTERFACE ASSY 28480 01740-66504 
A14 OPTION 101 01740-66514 INTERFACE ASSY-OPTION 101 ONLY 28480 01740-66514 
A15 01740-66502 HV POWER SUPPLY ASSY 28480 017 40-66502 
A16 01740-66529 LV POWER SUPPLY ASSY 28480 01740-66529 
DS1 1990-0524 1 LED-VISIBLE 28480 1990-0524 

DS2 1990-0324 4 LED-VISIBLE 28480 1990-0324 
DS3 1990-0324 LED-VISIBLE 28480 1990-0324 
DS4 1990-0324 LEO-VISIBLE 28480 1990-0324 
DS5 1990-0324 LED-VISIBLE 28480 1990-0324 
El 0340-0511 1 INSULATOR-XSTR PWR TRANSISTOR .125-10 13103 43-77-2 
E2 1510-0038 1 BINDING POST-SGL 1/4-32 THO STUD 28480 1510-0038 
Fl 2110-0007 1 FUSE lA 250V SLO-BLO 1.25X -25 UL 71400 MOL-1 
Fl 2110-0202 1 FUSE .5A 250V SLO-BLO 1-25X .25 UL 71400 MDL-V2 
Jl 1250-0118 8 CONNECTOR-RF BNC FEM SGL HOLE FR 90949 31-2221-1022 
J2 1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 90949 31-2221-1022 
J3 1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 9D949 31-2221-1022 
J4 1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 9D949 31-2221-1022 
JI) 1250·0118 r.oNNECTOR-RF RNC FEM SGL HOLE FR 9D949 31-2221-1022 
J6 1250-0524 2 CONNECTOR 28480 1250-0524 
J7 1250-0524 CONNECTOR 28480 1250-0524 
JS 1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 90949 31-2221-1022 

(USED IN OPTION 101 ONLY) 
J9 1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 90949 31-2221-1022 

(USED IN OPTION 101 ONLY) 

J10 1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 90949 31-2221-1022 
(USED IN OPTION 101 ONLY) 

L1 5060-0435 1 COIL:ALIGNMENT Z AXIS 28480 5060-0435 
L2 00180-65601 1 COIL 28480 00180-65601 
L3 9170-0016 3 CORE-SHIELDING BEAD 02114 56-590-65A 1 /3B 
L4 9170-0016 CORE-SHIELDING BEAD 02114 56-590-65A 1 /38 

L5 9170-0016 CORE-SHIELDING BEAD 02114 56-590-65A 1 /38 
MP1 0370-0603 1 PUSHBUTTON:SQUARE, MINT GRAY 28480 0370-0603 
MP2 0370-0671 1 KNOB 28480 0370-0671 
MP3 0370-0963 1 KNOB-CONC-RND .5 IN JGK SGl-DECAL 28480 0370-0963 
MP4 0370-1005 1 KNOB-BASE-PTR .375 IN JGK SGl-DECAL 28480 0370-1005 

MP5 0370-1099 1 KNOB-BASE-PTR -5 IN JGK SGl-DECAL 28480 0370-1099 
MP6 0370-1100 1 KNOB-BASE-CONG PTR .5 IN JGK 28480 0370-1100 
MP7 0370-2626 1 KNOB 28480 0370-2626 
MPS 0370-2630 1 KNOB 28480 0370-2630 
MP9 0370-2783 1 KNOB: VOLTS/DIV 28480 0370-2783 

MP10 1460-0604 1 SPRING-CPRSN .95-0D 1-185-LG MUW 28480 1460-0604 
MP11 4324-0086 1 SHOCK MOUNT(CRT) BLACK 00000 OBD 
MP12 1540-0292 1 CASE-ACCESSORY PVC 10.5LG 1.5WD 13.5DP 28480 1540-0292 
MP13 5020-8733 1 GEAR, HUB HANDLE 28480 5020-8733 
MP14 5020-8734 1 RING, HANDLE 28480 5020-8734 

MP15 5020-8744 1 SPACER-DIAL CHAN A 28480 5020-8744 
MP16 5020-8745 1 SPACER-DIAL CHAN B 28480 5020-8745 
MP17 5040-0421 1 INSULATOR COVER: POTENTIOMETER 28480 5040-0421 
MP18 5040-0511 1 CAP, TRIM 28480 5040-0511 
MP19 5040-0515 1 ASSY, HANDLE 28480 5040-0515 

MP20 01740-64101 1 COVER, PANEL 28480 01740-64101 
MP21 5040-0521 1 BEZEL, CRT 28480 5040-0521 
MP22 5040-7829 1 FOOT 28480 5040-7829 
MP23 NOT ASSIGNED 
MP24 5040-7023 1 PUSH ROD 28480 5040-7023 

MP25 5040-7598 1 LEVER, COUPLING 28480 5040-7598 
MP26 NOT ASSIGPJED 
MP27 5040-7705 4 EXTENDER-PUSHBUTTON 28480 5040-7705 
MP28 5040-7706 4 EXTENDE A-PUSHBUTTON 28480 5040-7706 
MP29 5040-7755 1 EXTENOER~USHBUTTON 28480 5040-7755 
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Replaceable Parts Model 1740A 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number Designation Code 

MP30 5040-7756 1 EXTEND E R-PUSHB UTT ON 28480 5040-7756 
MP31 001B0-0121B 2 BRACKET-COi L 28480 001B0-0121B 
MP32 6960-0001 1 PLUG-HOLE FL-HD .375-DIA STL 57771 D-3005-LCS 
MP33 01701-04108 1 COVER-CRT 28480 01701-04108 
MP34 01710-04103 1 COVER-TRANSFORMER 28480 01710-04103 

MP35 01720-22501 1 RING-ANTI RUN 28480 01720-22501 
MP36 01720-23705 1 SHAFT-DELAYED SWEEP 28480 01720-23705 
MP37 01740-20601 1 SHIELD-CRT SAFETY 28480 01740-20601 
MP38 01720-63703 1 SHAFT ASSY, MAIN SWEEP 28480 01720-63703 
MP39 01720-67403 1 KNOB, DELAYED TIME/DIV 28480 01720-67403 

MP40 01720-67405 2 KNOB-VERNIER 28480 01720-67 405 
MP41 01740-00101 1 DECK, MAIN 28480 01740-00101 
MP42 01740-00102 1 DECK, FRONT 28480 01740-00102 
MP43 01740-00202 1 PANEL, FRONT 28480 01740-00202 
MP44 01740-00205 1 PANEL, REAR 28480 01740-00205 

MP45 01740-00601 1 SHIELD, PREAMPLIFIER 28480 01740-00601 
MP46 01740-00602 1 SHIELD, CAL 28480 01740-00602 
MP47 01740-01201 1 BRACKET, DELAYED TRIGGER 28480 01740-01201 
MP48 01740-01202 1 BRACKET, HV 28480 01740-01202 
MP49 01740-01203 1 BRACKET, VERTICAL OUTPUT 28480 01740-01203 

MP50 01740-01204 1 BRACKET, HORIZONTAL SWEEP 28480 01740-01204 
MP51 017 40-01209 1 BRACKET, HORIZONTAL TOP 28480 01740-01209 
MP52 01740-01212 1 BRACKET,BNC 28480 01740-01212 
MP53 01740-02701 1 FILTER, CONTRAST 28480 01740-02701 
MP54 01740-04101 1 COVEA,HV 28480 01740-04101 

MP55 01740-04102 1 COVER, TOP 28480 01740-04102 
MP56 01740-04108 1 COVER, BOTTOM 28480 01740-04108 
MP57 01740-04109 1 COVER, LINE VOLTAGE (ON A16) 28480 01740-04109 
MP58 NOT ASSIGNED 
MP59 01740-20501 1 FRAME, FRONT 28480 01740-20501 

MP60 01740-20507 1 FRAME, REAR 28480 01740-20507 
MP61 01740-20503 1 HEAT SINK, PREAMPLIFIER 28480 01740-20503 
MP62 01740-23701 1 RAIL, SIDE 28480 01740-23701 
MP63 01740-24702 1 SUPPORT, CAT CAMERA 28480 01740-24702 
MP64 01740-43901 1 SHAFT, EXTENSION 28480 01740-43901 

MP65 01740-60601 1 SHIELD ASSY, CAT 28480 01740-60601 
MP66 01740-67402 1 KNOB, MAIN TIME/DIV 28480 01740-67402 
MP67 01830-23201 1 COUPLER, SWITCH EXTENSION 28480 01830-23201 
MP68 0510-0541 3 COLLAR SHAFT 28480 0510-0541 
MP69 1410-0094 1 BUSHING, PANEL 28480 1410-0094 

MP70 0370-2862 1 PUSHBUTTON-WHITE 28480 0370-2862 
MP71 NOT ASSIGNED 
MP72 1140-0036 1 DIAL, DELAY 12697 461 
MP73 1400-0665 1 BEZEL: LED 28480 1400-0665 
MP74 NOT ASSIGNED 

MP75 0370-0684 1 PUSHBUTTON-GOLD (USED IN OPTION 101 ONLY) 28480 0370-06B4 
MP76 5040-5952 1 FLOATING CORE 28480 5040-5952 
MP77 3050-0481 1 WASHER 28480 3050-0481 
MP78 3050-0791 WASHER-SHOULDER 28480 3050-0791 
MP79 0624-0279 SCREW: SPECIAL 28480 0624-0279 
MP80 3050-0655 WASHER 28480 3050-0655 
MP81 01740-24701 SPACER 28480 01740-24701 
MP82 2190-0910 DOME WASHER 28480 2190-0910 
MP83 2950-0035 2 NUT:CONNECTOR 28480 2950-0035 
MP84 (OPTION 101) 01720-03201 1 ADAPTER:POWER COAD 28480 01720-03201 
Pl 1251-2357 1 CONNECTOR-AC PWR HP-9 MALE FLG MTG 28480 1251-2357 
Q1 1854-0433 1 TRANSISTOR NPN SI PD=90W FT=2MHZ 28480 1854-0433 
Q2 1854-0573 1 TRANSISTOR NPN SI PD=30W FT=lOMHZ 28480 1854-0573 
Q3 1854-0370 4 TRANSISTOR NPN 2N5294 SI PD=1.8W 02735 2N5294 
Q4 1854-0370 TRANSISTOR NPN 2N5294 SI PD=1.8W 02735 2N5294 
Q5 1854-0370 TRANSISTOR NPN 2N5294 SI PD=1.8W 02735 2N5294 
Q6 1854-0370 TRANSISTOR NPN 2N5294 SI PD=1.8W 02735 2N5294 

Al 0684-4711 1 RESISTOR 470 10% .25W FC TC=-400/+600 01121 CB4711 
(USED IN OPTION 101 ONLY) 

R2 NOT ASSIGNED 
A3 0683-4705 2 RESISTOR 47 5% .25W FC TC=-400/+500 01121 CB4705 
A4 0683-4705 RESISTOR 47 5% .25W FC TC=-400/+500 01121 CB4705 
A5 0683-1505 RESISTOR 15 5% .25W FC TC=-400/+500 01121 CB1505 

A6 2100-1443 1 RESISTOR-VAR PAEC WW 10-TRN 50K 3% 28480 2100-1443 
A7 0684-1021 1 RESISTOR 1 K 10% .25W FC TC=-400/+600 01121 CB1021 
RB 2100-0657 1 ~ RESISTOR-VAR W/SW 100K 30% LIN 28480 2100-0657 
A9 2100-3397 1 RESISTOR-VAR W/SW 200K 20% lOCW SPST-NC 28480 2100-3397 
RlO 0683-1505 RESISTOR 15 5% .25W FC TC =-400/+500 01121 CB1505 

Rll 2100-3014 1 RESISTOR-VAR DUAL 20K-20%-CC 20K-20%-C 28480 2100-3014 
R12 2100-3471 1 RESISTOR-VAR 100 OHM 20% C 11236 551 
T1 9100-3499 1 TRANSFORMER-POWER 28480 9100-3499 
Vl 5083-3552 1 CAT:P31 ALIGNMENT 28480 5083-3552 
Wl 8120-1521 1 CABLE ASSY 3-COND 18-AWG 28480 8120-1521 
Wl(OPTION 101) 8120-1202 1 CABLE ASSY:POWER 7.5 FT. 28480 8120-1202 
W2 01740-61602 1 CABLE ASSY, SYNC 28480 01740-61602 
W3 01740-61621 1 CABLE ASSY, FRONT PANEL 28480 01740-61621 
W4 01740-61603 1 CABLE ASSY, HORIZONTAL OUTPUT 28480 01740-61603 
W5 01740-61601 1 CABLE ASSY, CRT (INCLUDES XVl) 28480 01740-61601 
W6 01740-61609 1 CABLE ASSY, TRIGGER VIEW 28480 01740-61609 
W7 01740-61622 1 CABLE ASSY:HORIZ POS/D 28480 017 40-61622 
W8 01740-61623 1 CABLE ASSY:CAT/SCALE 28480 01740-61623 
XFl 1400-0084 1 FUSEHOLDER:EXTRACTION POST TYPE 75915 342014 

See introduction to this section for ordering information 
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Model 1740A Replaceable Parts 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number Designation Code 

Al 01740-63401 1 ATTENUATOR ASSEMBLY, CHANNEL A 28480 01740-63401 
A1R1 2100-3551 2 RESISTOR-VAR W/SW 100 10% LIN SPST-NO 28480 2100-3551 
A2 01740-63402 1 ATTENUATOR ASSEMBLY, CHANNEL B 28480 01740-63402 
A2R1 2100-3551 RESISTOR-VAR W/SW 100 10% LIN SPST-NO 28480 2100-3551 
A3 01740-66515 1 BOARD ASSY, VERTICAL PREAMPLIFIER 28480 01740-66515 

(DOES NOT INCLUDE A3A1) 
A3 OPTION 101 01740-66517 1 BOARD ASSEMBLY, VERTICAL PREAMPLIFIER (USES 28480 01740-66517 

SAME PARTS AS 01740-66515 EXCEPT WHERE NOTED) 
A3A1 5081-3030 1 ASSEMBLY, SUBSTRATE (NOT SUPPLIED WITH A3, 28480 5081-3030 

ORDER SEPARATEL YI 
A3C1 0160-4204 2 CAPACITOR-FXD .033UF +-10% 500WVDC CER 72982 8131-M500-W5R-333K 
A3C2 0121-0060 4 CAPACITOR-V TRMR·CER 2/8PF 350V PC-MTG 0086S 304322 2/8P F N PO 
A3C3 0150-0021 3 CAPACITOR-FXD .47PF +-5% 500WVDC Tl DIOX 95121 TYPE QC 
A3C4 0121-0060 CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 0086S 304322 2/8P F N PO 

A3C5 0160-2150 1 CAPACITOR-FXD 33PF +-5% 300WVDC MICA 28480 0160-2150 
A3C6 0160-3448 3 CAPACITOR-FXD 1000PF +-10% 1000WVDC CER 28480 0160-3448 
A3C7 0160-3799 3 CAPACITOR-FXO +-10% 100WVDC CER 18 PF 28480 0160-3799 
A3C8 0160-3451 26 CAPACITOR-FXD .01UF +80-20% lOOWVDC CER 28480 0160-3451 
A3C9 0180·2255 13 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 

A3C10 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C11 0180-0648 2 CAPACITOR-FXD 0.1 UF 35WVDC 28480 0180-0648 
A3C12 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C13 0160-3451 CAPACITOR-FXO .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C14 0160-4204 CAPACITOR-FXD .033UF +-10% 500WVDC CER 72982 8131-M500-W5R-333K 

A3C15 0160-3567 2 CAPACITOR-FXD 10PF +-5% 100WVDC CER 28480 0160-3567 
A3C16 0160-3448 CAPACITOR-FXD 1000PF +-10% 1000WVDC CER 28480 0160-3448 
A3C17 0121-0060 CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 0086S 304322-2/8PF NPO 
A3C18 0150-0021 CAPACITOR-FXD .47PF +-5% 500WVDC Tl DIOX 95121 TYPE QC 
A3C19 0121-0060 CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 0086S 304322 2/8P F N PO 

A3C20 0160-2198 4 CAPACITOR-FXD 20PF +-5% 300WVDC MICA 28480 0160-2198 
A3C21 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C22 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C23 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C24 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 

A3C25 0180-0648 CAPACITOR-FXD 0.1UF 35WVDC 28480 0180-0648 
A3C26 0160-3443 4 CAPACITOR-FXD .1UF +80-20% 50WVDC CER 28480 0160-3443 
A3C27 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C28 0160-3451 CAPACITOR-FXD .01UF +80-10% 100WVDC CER 28480 0160-3451 
A3C29 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 

A3C30 0160-3443 CAPACITOR-FXD .1 UF +80-20% 50WVDC CER 28480 0160-3443 
A3C31 0160-3567 CAPACITOR-FXD 10PF +-5% lOOWVDC CER 28480 0160-3567 
A3C32 0160-3470 3 CAPACITOR-FXD .01 UF +80-20% 50WVDC CER 28480 0160-3470 
A3C33 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 
A3C34 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 

A3C35 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 
A3C36 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C37 0160-4324 2 CAPACITOR-FXD 220PF +-10% 50WVDC CER 6F364 TYPE 100-100-X7R-221 K 
A3C38 0160-4324 CAPACITOR-FXD 220PF +-10% 50WVDC CER 6F364 TYPE 100-100-X7R-221K 
A3C39 0150-0061 1 CAPACITOR-FXD 20PF +-10% 100WVDC CER 28480 0150-0061 

A3C40 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C41 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 
A3C42 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 
A3C43 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C44 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 

A3C45 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C46 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C47 0160-2217 1 CAPACITOR-FXD 910PF +-5% 300WVDC MICA 28480 0160-2217 
A3C48 0180-0228 4 CAPACITOR-FXD 22UF +-10% 15VDC TA-SOLID 56289 150D226X9015B2 
A3C49 0160-2207 1 CAPACITOR-FXD 300PF +-5% 300WVDC MICA 28480 0160-2207 

A3C50 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 
A3C51 0160-0820 4 CAPACITOR-FXD .05UF +80-20% 25WVDC CER 28480 0160-0820 
A3C52 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-CO H0-829C 
A3C53 0160-3466 3 CAPACITOR-FXD 100PF +-10% 1000WVDC CER 28480 0160-3466 
A3C54 0160-3466 CAPACITOR-FXD 100PF +-10% 1000WVDC CER 28480 0160-3466 

A3C5.5 0160-3466 CAPACITOR-FXD lOOPF +-10% 1000WVDC CER 28480 0160-3466 
A3C56 0160-0820 CAPACITOR-FXD .05UF +80-20% 25WVDC CER 28480 0160-0820 
A3C57 0180-0228 CAPACITOR-FXD 22UF +-10% 15VDC TA-SOLID 56289 150D226X9015B2 
A3C58 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 
A3C59 0160-0820 CAPACITOR-FXD .05UF +80-20% 25WVDC CER 28480 0160-0820 

A3C60 0180-0228 CAPACITOR-FXD 22UF +-10% 15VDC TA-SOLID 56289 150D226X9015B2 
A3C61 0160-0820 CAPACITOR-FXD .05UF +80-20% 25WV.DC CER 28480 0160-0820 
A3C62 0180-0228 CAPACITOR-FXD 22UF +-10% 15VDC TA-SOLID 56289 150D226X9015B2 
A3C63 0180-2255 C:FXD TA ELECT 22 UF 20% 20VDCW 72982 301-000-COH0-829C 
A3C64 0160-3451 CAPACITOR-FXD .01 UF +80-20% 100WVDC CE R 28480 0160-3451 

A3C65 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C66 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C67 0160-3448 CAPACITOR-FXD 1000PF +-10% 1000WVDC CER 28480 0160-3448 
A3C68 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 D160-3451 
A3C69 0160-3470 CAPACITOR-FXD .01 UF +80-20% 50WVDC CER 28480 0160-3470 

See introduction to this section for ordering information 
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Replaceable Parts Model 1740A 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code 

A3C70 0160-3470 CAPACITOR-FXD .01 UF +80-20% 50WVDC CER 28480 0160-3470 
A3C71 0160-34S1 CAPACITOR-FXD .01 UF +80-20% 1 OOWVDC CER 28480 0160-34S1 
A3C72 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A3C73 0140-0192 3 C,6.PACITOR-FXD 68PF +-S% 300WVDC MICA 72136 DM 1SE680J0300WV1 CR 
A3C74 OlS0-0031 1 CAPACITOR-FXD 2PF +-S% 500WVDC Tl DIOX 9S121 TYPE QC 

A3C7S 0160-34S1 CAPACITOR-FXD -01UF +80-20% 100WVDC CER 28480 0160-34S1 
A3C76 0160-34S1 CAPACITOR-FXD _Q1UF +80-20% 100WVDC CER 28480 0160-34S1 
A3C77 0160-34S1 CAPACITOR-FXD -01UF +80-20% 100WVDC CER 28480 0160-3451 

(NOT USED IN OPTION 101) 
A3C78 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 
A3CR1 1901-0040 16 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 

A3CR2 NOT ASSIGNED 
A3CR3 NOT ASSIGNED 
A3CR4 1901-0047 8 DIODE-SWITCHING 20V 7SNA 10NS 28480 1901-0047 
A3CRS 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR6 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 

A3CR7 1901-0047 DIODE-SWITCHING 20V 7SNA 10NS 28480 1901-0047 
A3CR8 1901-0047 DIODE-SWITCHING 20V 7SNA 10NS 28480 1901-0047 
A3CR9 1901-0047 DIODE-SWITCHING 20V 7SNA 10NS 28480 1901-0047 
A3CR10 NOT ASSIGNED 
A3CR11 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 

A3CR12 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR13 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR14 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR1S 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR16 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 

A3CR17 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR18 1910-0016 1 DIODE-SWITCHING 60V 60MA 1NS 28480 1910-0016 
A3CR19 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR20 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR21 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 

A3CR22 NOT ASSIGNED 
A3CR23 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR24 NOT ASSIGNED 
A3CR2S 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A3CR26 1901-004S 2 DIODE-PWR RECT 100V 7SONA D0-29 28480 1901-004S 

A3CR27 1901-004S DIODE PWR RECT 100V 7SONA D0-29 28480 1901-0045 
A3CR28 1906-0042 DIODE-MULT (NOT USED IN OPTION 101) 28480 1906-0042 
A3CR29 NOT ASSIGNED 
A3L1 9100-0670 2 INDUCTOR 28480 9100-0670 
A3L2 9100-0670 INDUCTOR 28480 9100-0670 

A3L3 9100-2264 2 COIL-FXD MOLDED RF CHOKE 6-8UH 10% 24226 10/681 
A3L4 9100-2264 COIL-FXD MOLDED RF CHOKE 6.8UH 10% 24226 10/681 
A3LS 9100-16SO 2 COIL-FXD MOLDED RF CHOKE 680UH S% 24226 19/683 
A3L6 9100-16SO COIL-FXD MOLDED RF CHOKE 680UH S% 24226 19/683 
A3L7 9170-0029 1 CORE:SHIELDING BEAD 02114 56-S90-6SA2/4A 
A3MP1 01740-00603 1 SHIELD-RESISTOR 28480 01740-00603 
A3P2 12S1-37SO 3 CONNECTOR 10-PIN M POST TYPE 27264 09-6S-1101 
A3P3 12S1-3904 2 CONNECTOR POST TYPE 28480 12S1-3904 
A3P4 12S1-3904 CONNECTOR POST TYPE 28480 1251-3904 
A3Q1 18S3-0380 s TRANSISTOR PNP SI T0-92 PD=3SOMW 28480 18S3-0380 
A3Q2 18SS-0217 2 TRANSISTOR-JFET DUAL N-CHAN D-MODE SI 28480 18SS-0217 

A3Q3 18S3-0380 TRANSISTOR PNP SI T0-92 PD=3SOMW 28480 18S3-0380 
A3Q4 18SS-0217 TRANSISTOR-JFET DUAL N-CHAN D-MODE SI 28480 18SS-0217 
A3QS 18S4-0092 11 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 18S4-0092 
A3Q6 18S4-0628 2 TRANSISTOR NPN SI T0-92 PD=62SMW 04713 MPS-H17 
A3Q7 18S4-0628 TRANSISTOR NPN SI T0-92 PD=62SMW 04713 MPS-H17 

A3Q8 1854-021S 19 TRANSISTOR NPN SI PD=3SOMW FT=300MHZ 04713 SPS 3611 
A3Q9 18S3-0036 23 TRANSISTOR PNP SI PD=310MW FT=2SOMHZ 28480 18S3-0036 
A3Q10 18S4-0092 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 18S4-0092 
A3Q11 18S4-021S TRANSISTOR NPN SI PD=3SOMW FT=300MHZ 04713 SPS 3611 
A3Q12 1853-0036 TRANSISTOR PNP SI PD=310MW FT=2SOMHZ 28480 1853-0036 

A3Q13 18SS-0367 1 TRANSISTOR-UJT PON N 28480 18SS-0367 
A3Q14 1854-0071 14 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A3Q15 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A3Q16 1853-0015 3 TRANSISTOR PNP SI PD=200MW FT=SOOMHZ 28480 1853-0015 
A3Q17 18S3-0006 1 TRANSISTOR PNP 2N3134 SI TO-S PD=600MW 04713 2N3134 

A3Q18 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A3Q19 18S4-0213 1 TRANSISTOR NPN 2N2538 SI TO-S PD=800MW 28480 18S4-0213 
A3Q20 18S3-0086 1 TRANSISTOR PNP SI PD=310MW FT=40MHZ 28480 18S3-0086 
A3Q21 18S3-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 18S3-0036 

(NOT USED IN OPTION 101) 

A3R1 0698-8648 2 RESISTOR SO 2% .SW MO TC=0+-1SO 28480 0698-8648 
A3R2 0698-7206 1 RESISTOR S6.2 2% .OSW F TC=0+-100 24S46 C3-1/8-TOO-S6R2-G 
A3R3 0698-8622 4 RESISTOR 990K S% .12WF 28480 0698-8622 
A3R4 0698-3329 3 RESISTOR 10K .S% .12SW F TC=0+-100 03888 PMESS-1/8-T0-1002-D 
A3RS 0698-8622 RESISTOR 990K S% .12WF 28480 0698-8622 
A3R6 067S-1011 2 RESISTOR 100 10% .12SW CC TC=0+882 01121 881011 
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Model 1740A Replaceable Parts 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code 

A3R7 0698·7214 1 RESISTOR 121 2% .05W F TC=0+-100 (FACTORY 24546 C3· 1/8·TO· 121 R·G 
SELECTED VALUE) 

A3R8 0687·2241 2 RESISTOR 220K 10% .5W CC TC=0+882 01121 EB2241 
A3R9 0757·0401 10 RESISTOR 1001% .125W 24546 C4-1/8-T0-101-F 
A3R10 0698-3157 4 RESISTOR 19.6K 1% .125W F TC=0+-100 16299 C4-1 /8-T0-1962-F 
A3R11 2100·0568 7 RESISTOR·VAR TAMA 100 OHM 10% C TOP ADJ 73138 72PR100 

A3R12 0684·1001 2 RESISTOR 10 10% .25W CC 01121 CB1001 
A3R13 0683·0475 2 RESISTOR 4.7 5% .25W FC TC=-400/+500 01121 CB47G5 
A3R14 0757·0394 4 RESISTOR 51.11%.12W F 24546 C4-1/8-T0-51RH 
A3R15 0698·7926 2 RESISTOR 470 10% .125W CC TC=0+-882 01121 BB4711 
A3R16 0757·0394 RESISTOR 51.11% .12W F 24546 C4·1/8-T0·51 RH 

A3R17 0698-3157 RESISTOR 19.6K 1% .125W F TC=+-100 16299 C4-1/8-T0·1962-F 
A3R18 2100·3531 2 RESISTOR· VAR TRMR 250 OHM 10% C 73138 72-177-0 
A3R19 2100·3531 RESISTOR·VAR TRMR 250 OHM 10% 73138 72-177·0 
A3R20 0757·3438 2 RESISTOR 147 1% .125W F 28480 0757·3438 
A3R21 0698·8648 RESISTOR 50 2% .5W MO TC=0+-150 28480 0698-8648 

A3R22 2100-2061 1 RESISTOR-TAMA 200 10% C TOP-ADJ 1·TURN 30983 ET50W201 
A3R23 0698-8622 RESISTOR 990K 5% .12W F 28480 0698-8622 
A3R24 0698·3329 RESISTOR 10K .5% .125W F TC=0+-100 03888 PME55-1/8-T0-1002-0 
A3R25 0698·8622 RESISTOR 990K 5% .12W F 28480 0698-8622 
A3R26 0687-2241 RESISTOR 220K 10% .5W CC TC=0+882 01121 E82241 
A3R27 0675-1011 RESISTOR 100 10% .125W CC TC=0+882 01121 881011 
A3R28 0698·7216 1 RESISTOR 147 2% .05W F TC=0+-100 (FACTORY 24546 C3-1/8-T0·14 7 R-G 

SELECTED VALUE) 
A3R29 0757·0401 RESISTOR 100 1% .125W F 24546 C4-1/8-T0-101-F 
A3R30 0698-3157 RESISTOR 19.6K 1% .125W F TC=0+-100 16299 C4-1/8-T0-1962-F 
A3R31 2100-0568 RESISTOR-VAR TRMR 100 OHM 10% C TOP ADJ 73138 72PR 100 

A3R32 2100-3212 2 RESISTOR-VAR TRMR 200 OHM 10% C 73138 72-PR200 
A3R33 0698·0082 3 RESISTOR 464 1% .125W F TC=0+-100 16299 C4-1 /8-T0-4640-F 
A3R34 0698-3495 2 RESISTOR 8661% .125W F 16299 C4-1/8·T0·866R·F 
A3R35 0757-0403 RESISTOR 1211% .125W F TC=0+-100 24546 C4-1/8-T0-121 R-F 
A3R36 2100-3433 2 RESISTOR-VAR CONTROL CC 250 10% LIN 01121 70M1G040R251U 

A3R37 0698-0082 RESISTOR 4641% .125W F TC=0+-100 16299 C4-1 /8-T0-4640-F 
A3R38 0757-1098 2 RESISTOR 9451% .125W F TC=0+-100 24546 C4-1/8-T0-945R-F 
A3R39 0684-1001 RESISTOR 10 10% .25 CC 01121 C81001 
A3R40 0757-0394 RESISTOR 51.11% .125W F 24546 C4-1/8-T0-51R1-F 
A3R41 0757-0284 2 RESISTOR 150 1% .125W F 24546 C4-1/8-T0-151-F 

A3R42 0757-0398 2 RESISTOR 75 1% .125W F 24546 75RO-F 
A3R43 0698-7926 RESISTOR 470 10% .125W CC TC=0+-882 01121 884711 
A3R44 0684-0271 3 RESISTOR 2.7 10% .25W CC 01121 C827G1 
A3R45 0757-0433 14 RESISTOR 3.32K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3321-F 
A3R46 2100-0554 4 RESISTOR·VAR TRMR 500 OHM 10% C TOP ADJ 73138 72PR500 

A3R47 0757·0394 RESISTOR 51.11% .125W F 24546 C4-1/8-T0-51R1-F 
A3R48 0698·3157 RESISTOR 19.6K 1% .125W F TC=0+-100 16299 C4-1/8-T0-1962-F 
A3R49 2100-0554 RESISTOR-VAR TAMA 500 OHM 10% C TOP ADJ 73138 72PR500 
A3R50 0757·0398 RESISTOR 75 1% .125W F 24546 75RO-F 
A3R51 0757-0284 RESISTOR 150 1% .125W F 24546 C4-1/8·T0-151-F 

A3R52 0684-0271 RESISTOR 2.7 10% .25W CC 01121 C827G1 
A3R53 0757-0433 RESISTOR 3.32K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3321-F 
A3R54 0698-7216 2 RESISTOR 147 2% .05W F 24546 C3-1/8-T0-147R-G 
A3R55 0698·7216 RESISTOR 147 2% .05W F 24546 C3-1/8-T0-147R-G 
A3R56 0757-1098 RESISTOR 9451% .125W F TC=0+-100 24546 C4-1 /8-T0-945 R-F 

A3R57 0698·3495 RESISTOR 866 1% .125W F 16299 C4-1/8-T0-866R·F 
A3R58 2100-3212 RESISTOR·VAR TRMR 200 OHM 10% C 32997 3389P· 1-201 
A3R59 0698-7228 2 RESISTOR 464 2% .05W F TC=0+-100 24546 C3-1/8-T0-464R·G 
A3R60 0698-7228 RESISTOR 464 2% .05W F TC=0+-100 24546 C3-1/8-T0-464R-G 
A3R61 2100-3433 RESISTOR-VAR CONTROL CC 250 10% LIN 01121 70M 1G040R251 U 

A3R62 0757-0403 RESISTOR 1211% .125W F TC=0+-100 24546 C4-1/8-T0-121R-F 
A3R63 0757-0411 6 RESISTOR 3321% .125W F TC=0+-100 24546 C4-1/8-T0-332R-F 
A3R64 0757·0401 RESISTOR 100 1% .125W F TUBULAR 24546 C4-1/8·T0·101-F 
A3R65 2100-0567 2 RESISTOR-VAR TAMA 2K OHM ·10% C TOP ADJ 73138 72PR2K 
A3R66 0757·0401 RESISTOR 100 1% .125W F TUBULAR 24546 C4-1/8-T0·10H 

A3R67 0698·3455 2 RESISTOR 261K 1% .125W F TC=0+-100 16299 C4-1 /8·T0·2613·F 
A3R68 0684-4721 2 RESISTOR 4.7K 10% .25W CC 01121 CB4721 
A3R69 0684-1031 9 RESISTOR 1 OK 10% .25W CC 01121 CB 1031 
A3R70 0757-0462 2 RESISTOR 75K 1% .125W F TC=0+-100 24546 C4-1/8-T0·7502·F 
A3R71 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 CB4721 

A3R72 0698-3161 3 RESISTOR 38.3K 1% .125W F TC=0+-100 16299 C4· 1/8-T0-3832-F 
A3R73 0684-1031 RESISTOR 10K 10% .25W CC 01121 C81031 
A3R74 0757·0739 1 RESISTOR 2K 1% .25W F (FACTORY SELECTED VALUE) 24546 C5-1/8·T0-200H 
A3R75 0698·3161 RESISTOR 38.3K 1% .125W F TC=0+-100 16299 C4· 1/8·T0-3832·F 
A3R76 2100-3531 RESISTOR·VAR TRMR 2500HM 10% C 73138 72·177·0 

A3R77 2100-3531 RESISTOR-VAR TRMR 250 OHM 10% C 73138 72-177-0 
A3R78 0757·3438 RESISTOR 147 1% .125W F 24546 C4-1/8-T0· 121 R-F 
A3R79 2100·3212 RESISTOR·VAR TRMR 200 OHM 10% C TOP ADJ 73138 72PR200 
A3R80 0757-0290 2 RESISTOR 6.19K 1% .125W F 19701 MF4C1/8-T0·619H 
A3R81 0757-0417 2 RESISTOR 5621% .125W F TC=0+-100 24546 C4-1 /8-T0-562 R-F 

See introduction to this section for ordering information 
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Replaceable Parts Model 1740A 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code 

A3R82 0757-0443 3 RESISTOR 11K 1% _125W F TC=0+-100 24546 C4-1/8-T0-1102-F 
A3R83 0698-4037 3 RESISTOR 46.41% .125W F TC=0+-100 16299 C4-1/8-T0-46R4-F 
A3R84 0757-0317 1 RESISTOR 1.33K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1331-F 
A3R85 0698-4037 RESISTOR 46.41% .125W F TC=0+-100 16299 C4-1/8-T0-46R4-F 
A3R86 2100-0567 RESISTOR-VAR TRMR 2K OHM 10% C TOP ADJ 73138 72PR2K 

A3R87 0757-0433 RESISTOR 3.32K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3321-F 
A3R88 0757-0280 5 RESISTOR 1 K 1% .125W F 24546 C4-1/8-T0-1001-F 
A3R89 0757-1094 3 RESISTOR 1.47K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1471-F 
A3R90 2100-3212 RESISTOR-VAR TRMR 200 OHM 10% C TOP ADJ 73138 72PR200 
A3R91 0684-1031 RESISTOR 10K 10% .25W CC 01121 C81031 

A3R92 0684-1031 RESISTOR 10K 10% .25W CC 01121 CB1031 
A3R93 0698-316.1 RESISTOR 38.3K 1% .125W F TC=o+-100 16299 C4-1 /8-T0-3832-F 
A3R94 0684-3321 RESISTOR 3.3K 10% .25W CC 01121 CB3321 
A3R95 0684-1031 RESISTOR 10K 10% .25W CC 01121 CB1031 
A3R96 0757-1094 RESISTOR 1.47K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1471-F 

A3R97 0684-1031 RESISTOR 10K 10% .25W CC 01121 CB1031 
A3R98 0684-1031 RESISTOR 10K 10% .25W CC 01121 C81031 
A3R99 0698-0082 RESISTOR 464 1% .125W F TC=o+-100 16299 C4-1 /8-T0-4640-F 
A3R100 0698-3455 RESISTOR 261K 1% .125W F TC=0+-100 16299 C4-1/8-T0-2613-F 
A3R101 0757-0401 RESISTOR 1001% .125W F 24546 C4-1/8-T0-101-F 

A3R102 0684-1031 RESISTOR 10K 10% .25W CC 01121 CB1031 
A3R103 0757-0433 RESISTOR 3-32K 1% _125W F TC=0+-100 24546 C4-1 /8-T0-3321-F 
A3R104 0757-0442 RESISTOR 10K 1% .125W F 24546 C4-1/8-T0-1002-F 
A3R105 0684-3321 RESISTOR 3.3K 10% .25W CC 01121 CB3321 
A3R106 0757-0283 3 RESISTOR 2K 1% .125W F 24546 C4-1/8-T0-2001-F 

A3R107 0684-3321 RESISTOR 3.3K 10% .25W CC 01121 CB3321 
A3R108 0684-1031 RESISTOR lOK 10% .25W CC 01121 CB1031 
A3R109 0757-0280 RESISTOR lK 1% .125W F 24546 C4-1/8-T0-1001-F 
A3R110 0757-0274 2 RESISTOR 1.21K 1% .125W F 24546 C4-1/8-T0-1213-F 
A3R111 0757-0280 RESISTOR lK 1% .125W F 24546 C4-1/8-T0-1001-F 

A3R112 0757-0274 RESISTOR 1.21K 1% .125W F 24546 C4-1/8-T0-1213-F 
A3R113 0684-3321 RESISTOR 3.3K 10% .25W CC 01121 CB3321 
A3R114 0757-0290 RESISTOR 6.19K 1% .125W F 19701 MF4C1/8-T0-6191-F 
A3R115 0757-0274 RESISTOR 1.21K 1% .125W F 24546 C4-1/8-T0-1213-F 
A3R116 2100-0554 RESISTOR-VAR TRMR 500 OHM 10% C TOP ADJ 73138 72PR500 

A3R117 0757-0283 RESISTOR 2K 1% .125W F 24546 C4-1 /8-T0-2001-F 
A3R118 0757-0417 RESISTOR 562 1% .125W F TC=0+-100 24546 C4-1/8-T0-562R-F 
A3R119 0757-0280 RESISTOR lK 1% .125W F 24546 C4-1/8-T0-1001-F 
A3R120 0698-3150 3 RESISTOR 2.37K 1% .125W F TC=o+-100 16299 C4-1/8-T0-2371-F 
A3R121 0757-0442 RESISTOR 10K 1% .125W F 24546 C4-1/8-T0-1002-F 

A3R122 0757-0280 RESISTOR lK 1% .125W F 24546 C4-1/8-T0-1001-F 
A3R123 0757-0462 RESISTOR 75K 1% .125W F 24546 C4-1 /8=T0-7502-F 
A3R124 0757-0442 RESISTOR lOK 1% .125W F 24546 C4-1/8-T0-1002-F 
A3R125 0698-7096 2 RESISTOR 1010% .125WCCTC=0+-588 01121 BB1001 
A3R126 0698-7229 2 RESISTOR 511 2% .05W F TC=0+-100 24546 C3-1/8-T0-511 R-G 

A3R127 0698-7096 RESISTOR 10 10% .125W CC TC=0+588 01121 BB1001 
A3R128 0698-7229 RESISTOR 511 2% .05W F TC=0+-100 24546 C3-1 /8-T0-511 R-G 
A3R129 0757-0433 RESISTOR 3.32K 1% .125W F TC=o+-100 24546 C4-1 /8-T0-3321-F 
A3R130 0757-0442 RESISTOR lOK 1% .125W F 24546 C4-1/8-T0-1002-F 
A3R131 0757-0411 RESISTOR 332 1% .125W F TC=o+-100 24546 C4-1 /8-T0-332R-F 

A3R132 0698-4037 RESISTOR 46.41% .125W F TC=0+-100 16299 C4-1/8-T0-46R4-F 
A3R133 0757-0433 RESISTOR 3.32K 1% .125W F TC=0+-100 24546 C4-1 /8-T0-3321-F 
A3R134 0757-1094 RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1471-F 
A3R136 0757-0453 4 RESISTOR 30.lK 1% .125W F TC=0+-100 24546 C4-1/8-T0-3012-F 
A3R137 0684-0271 RESISTOR 2.7 10% .25W FCC 01121 CB27G1 

A3R138 0757-0453 RESISTOR 30.lK 1% .125W F TC=o+-100 24546 C4-1/8-T0-3012-F 
A3R139 0757-0416 1 RESISTOR 511 1% .125W F 24546 C4-1 /8-T0-511R-F 
A3R140 0757-0453 RESISTOR 30.lK 1% .125W F (NOT USED IN OPTION 101) 24546 C4-1/8-T0-3012-F 
A3R141 0757-0411 RESISTOR 3321% .125W F TC=0+-100 24546 C4-1 /8-T0-332R-F 
A3R142 0698-7238 2 RESISTOR 1.21K 2% .05W F TC=0+-100 24546 C3-1/8-T0-1211-G 

(USED IN OPTION 101 ONLY) 
A3R 143 0698-7238 RESISTOR 1.21K 2% .05W F TC=0+-100 24546 C3-1/8-T0-1211-G 

(USED IN OPTION 101 ONLY) 
A3R144 0757-0440 1 RESISTOR 7500 1% .125W F 24546 C4-1/8-T0-7501-F 
A3RT1 0837-0035 2 THERMISTOR NEG TC 5K DISC 28480 0837-0035 
A3RT2 0837-0035 THERMISTOR NEG TC 5K DISC 28480 0837-0035 
A3S1 3101-1905 1 SWITCH-PB 4STA .394 IN-CTRS .45A 115 VAC 28480 3101-1905 
A3U1 1820-1518 1 IC DM74L OON GATE 27014 DM74LOON 
A3U2 1820-0596 2 IC DM74L 74N FLIP-FLOP 27014 DM74L74N 

A3U3 1820-0585 1 IC DM74L 03N GATE 27014 DM74L03N 
A3U4 1820-0596 IC DM74L 74N FLIP-FLOP 27014 DM74L74N 
A3VR1 1902-3082 2 DIDDE-ZNR 4.64V 5% D0-7 PD=.4W TC=-.023% 04713 SZ10939-86 
A3VR2 1902-3234 1 DIODE-ZNR 19.6V 5% 00-7 PD=.4W TC=+.073% 04713 sz 10939-266 
A3VR3 1902-0072 1 DIOOE-ZNR 7.87V 2% D0-7 PD=.4W TC=+.051% 04713 sz 10939-153 
A3VR4 1902-3137 1 DIODE-ZNR 8.06V 2% D0-7 PD=.4W TC=+.052% 04713 sz 10939-156 
A3VR5 1902-0441 1 DIODE-ZENER 5.11V 5%0.4W MAX PD 04713 SZ10939-98 

(NOT USED IN OPTION 101) 
A3W1 01740-61617 1 CABLE ASSEMBLY, COAX 28480 01740-61617 
A3XU1 1200-0474 8 SOCKET; ELEC; IC 14-CONT DIP SLDR TERM 28480 1200-0474 
A3XU2 1200-0474 SOCKET; ELEC; 14-CONT DIP SLDR TERM 28480 1200-0474 
A3XU3 1200-0474 SOCKET; ELEC; IC 14-CONT DIP SLDR TERM 28480 1200-0474 
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A3XU4 1200-0474 SOCKET; ELEC; IC 14-CONT DIP SLDR TERM 2B4BO 1200-0474 
A4 01740-61611 1 CABLE ASSEMBLY, DELAY LINE 2B4BO 01740-61611 
A5 01740-66505 1 BOARD ASSEMBLY, VERTICAL OUTPUT (DOES NOT 2B4BO 01740-66505 

INCLUDE A5A1) 
A5A1 50B1-3032 1 ASSY, SUBSTRATE (NOT SUPPLIED W/A5, ORDER 2B4BO 50B1-3032 

SEPARATELY) 
A5C1 0150-0029 1 CAPACITOR-FXD lPF +-10% 500WVDC Tl DIOX 95121 TYPE QC 
A5C2 0160-3451 CAPACITOR-FXD .OlUF +B0-20% 100WVDC GER 2B480 0160-3451 
A5C3 0160-3652 1 CAPACITOR-FXD 4.7PF +-5-4.7PF 200WVDC 2B4BO 0160-3652 

(FACTORY SELECTED VALUE) 
A5C4 0160-3451 CAPACITOR-FXD .OlUF +80-20% lOOWVDC GER 2B4BO 0160-3451 
A5C5 0160-3451 CAPACITOR-FXD .OlUF +80-20% lOOWVDC GER 2B4BO 0160-3451 
A5C6 OlB0-2255 C:FXD TA ELECT 22UF 20% 20VDCW 729B2 301-000-COH0-829C 

A5C7 OlB0-2255 C:FXD TA ELECT 22UF 20% 20VDCW 729B2 301-000-COH0-829C 
A5C8 0160-3650 1 CAPACITOR-FXD .OlBUF +-10% 50WVDC GER 2B4BO 0160-3650 
A5C9 0160-3799 CAPACITOR-FXD lBPF +-10% 100WVDC CER 2B480 0160-3799 
A5C10 0160-3569 2 CAPACITOR-FXD 27PF +-5% lOOWVDC CER 2B4BO 0160-3569 
A5C11 0160-3651 1 CAPACITOR-FXD 6BPF +-10% 200WVDC CER 2B4BO 0160-3651 

A5C12 0160-3694 1 CAPACITOR-FXD 330PF +-10% lOOWVDC CER 2B4BO 0160-3694 
A5C13 0180-0230 4 CAPACITOR-FXD; 1UF +-20% 50VDC TA-SOLID 56289 150D105X0050A2 
A5C14 0160-3799 CAPACITOR-FXD; 18PF +-10% lOOWVDC CER 284BO 0160-3799 
A5C15 0160-3451 CAPACITOR-FXD .01 UF +80-20% 1 OOWVDC CER 28480 0160-3451 
A5C16 0160-3451 CAPACITOR-FXD .01 UF +80-20% 1 OOWVDC CER 28480 0160-3451 
A5C17 0160-3B4B 1 CAPACITOR-FXD 3.3PF +-.5PF 1 OOWVDC GER 2B4BO 0160-3B4B 
A5L1 9100-2598 2 COIL-FXD MOLDED RF CHOKE .075UH 10% 06560 10150-14 
A5L2 9100-225B 3 COIL-FXD MOLDED RF CHOKE 1.2UH 10% 24226 10/121 
A5L3 9100-225B COIL-FXD MOLDED RF CHOKE 1.2UH 10% 24226 10/121 
A5L4 9100-2598 COIL-FXD MOLDED RF CHOKE .075UH 10% 06560 10150-14 
A5L5 9100-2250 2 COIL-FXD MOLDED RF CHOKE .lBUH 10% 24226 10/180 

A5L6 9100-2250 COIL-FXD MOLDED RF CHOKE .18UH 10% 24226 10/180 
A5L7 9100-2252 2 COIL-FXD MOLDED RF CHOKE .27UH 10% 24226 10/270 
A5LB 9100-2252 COIL-FXD MOLDED RF CHOKE .27UH 10% 24226 10/270 
A5L9 9100-2258 COIL-FXD MOLDED RF CHOKE 1.2UH 10% 24226 10/121 
A5MP1 01740-20506 1 HEAT SINK, V OUTPUT 2B480 01740-20506 

A501 1853-0354 B TRANSISTOR PNP SI T0-92 PD=350MW 28480 1B53-0354 
A502 1B53-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1B53-0036 
A503 1853-0354 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1B53-0354 
A504 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 284BO 1853-0036 
A5R1 0698-4399 2 RESISTOR B8.7 1% .125W F TC=0+-100 16299 C4-1/B-TO-BBR7-F 

A5R2 0757-0734 2 RESISTOR 1.21K 1% .25W F TC=0+-100 24546 C5-1/4-T0-1211-F 
A5R3 0757-0719 1 RESISTOR 221 1% .25W F TC=0+-100 24546 C5-1/4-T0-221 R-F 
A5R4 0757-0734 RESISTOR 1.21K 1% .25W F TC=0+-100 24546 C5-1/4-T0-1211-F 
A5R5 0698-4399 RESISTOR B8.71% .125W F TC=0+-100 16299 C4-1/8-T0-88R7-F 
A5R6 0698-7028 1 RESISTOR 27 10% .125W CC TC=0+588 01121 BB2701 

A5R7 0684-1011 13 RESISTOR 100 10% .25W CC 01121 CB1011 
A5R8 0757-0200 3 RESISTOR 5.62K 1% .125W F TC=o+-100 24546 C4-1/8-T0-5621-F 
A5R9 0698-0083 2 RESISTOR 1.96K 1% .125W F TC=o+-100 16299 C4-1/8-T0-1961-F 
A5R10 0684-1001 RESISTOR 10 10% .25W CC 01121 CB1001 
A5R11 0757-0200 RESISTOR 5.62K 1% .125W F TC=o+-100 24546 C4-1 /8-T0-5621-F 

A5R12 0684-1001 RESISTOR 10 10% .25W CC 01121 CB1001 
A5R13 0698-0083 RESISTOR 1.96K 1% .125W F TC=o+-100 16299 C4-1/8-T0-1961-F 
A5R14 0757-0399 3 RESISTOR 82.5 1% .125W F TC=0+-100 24546 C4-1 /8-T0-82R5-F 
A5R15 0698-7386 2 RESISTOR 490.9 .5% .125W F TC=o+-50 19701 MF4C1/8-T2-490R9-D 
A5R16 0698-7386 RESISTOR 490.9 .5% .125W F TC=o+-50 19701 MF4C1/8-T2-490R9-D 

A5R17 0757-0399 RESISTOR 82.51% .125W F TC=0+-100 24546 C4-1/8-T0-82R5-F 
A5R18 0757-0288 2 RESISTOR 9.09K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-9091-F 
A5R19 2100-2216 2 RESISTOR-TRMR 5K 10% C TOP-ADJ HURN 309B3 ET50W502 
A5R20 2100-1788 3 RESISTOR-TRMR 500 10% C TOP-ADJ 1-TURN 309B3 ET50W501 
A5R21 0757-0401 1 RESISTOR 100 1% .125W F TC=o+-100 (FACTORY 24546 C4-1/8-T0-101-F 

SELECTED VALUE) 
A5R22 2100-2216 RESISTOR-TRMR 5K 10% C TOP-ADJ 1-TURN 30983 ET50W502 
A5R23 0698-7252 1 RESISTOR 4.64K 2% .05W F TC=0+-100 24546 C3-1 /8-T0-4641-G 
A5R24 2100-1986 RESISTOR-TR MR 1 K 10% C 28480 2100-1986 
A5R25 0757-0416 1 RESISTOR 5111%.125W F 24546 C4-1/8-T0-511 R-F 
A5R26 0757-0720 1 RESISTOR 243 1% .25W F TC=0+-100 24546 C5-1/4-T0-243R-F 

A5VR1 1902-3082 DIODE-ZNR 4.64V 5% D0-7 PD=.4W TC= -.023% 04713 SZ10939-86 
A5XA3 1251-3903 1 CONNECTOR 6-PIN F POST TYPE 27264 09-52-3061 
AB 0960-0429 1 ASSY, HV MULTIPLIER (NON-REPAIRABLE) 28480 0960-0429 
A7 01740-66524 1 BOARD ASSY, HORIZONTAL SWEEP 28480 01740-66524 

A7 OPTION 101 01740-66525 1 BOARD ASSY, HORIZONTAL SWEEP (USES SAME PARTS 28480 01740-66525 
AS 01740-66524 EXCEPT WHERE NOTED) 

A7C1 0160-3569 CAPACITOR-FXD 27PF +-5% lOOWVDC CER 28480 0160-3569 
A7C2 0160-3451 CAPACITOR-FXD .01UF +80-20% lOOWVDC CEA 28480 0160-3451 
A7C3 0140-0202 1 CAPACITOR-FXD 15PF +-5% 500WVDC MICA 72136 DM 15C150J0500WV1CR 
A7C4 0150-0070 2 CAPACITOR-FXD .02UF +-20% 500WVDC CER 28480 0150-0070 

A7C5 0140-0196 2 CAPACITOR-FXD 150PF +-5% 300WVDC MICA 72136 DM 15F 151J0300WV1CR 
A7C6 0160-3318 1 CAPACITOR-FXD .047UF +-10% lOOWVDC CER 28480 0160-3318 
A7C7 0160-3451 CAPACITOR-FXD .OlUF +80-20% lOOWVDC CER 28480 0160-3451 
A7C8 0150-0021 CAPACITOR-FXD .47PF +-5% 500WVDC Tl DIOX 95121 TYPE QC 
A7C9 0160-3451 CAPACITOR-FXD .OlUF +80-20% lOOWVDC CER 28480 0160-3451 

See introduction to this section for ordering information 
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Replaceable Parts Model 1740A 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number Designation Code 

A7C10 0140-0193 2 CAPACITOR-FXD 82PF +--5% 300WVDC MICA 72136 DM15E820.J0300WV1CR 
A7C11 0160-3443 CAPACITOR-FXD -1UF +80-20% 50WVDC CER 28480 0160-3443 
A7C12 0160-3451 CAPACITOR-FXD -01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C13 0160-4442 CAPACITOR-FXD _ 15UF +80-20% 28480 0160-4442 
A7C14 0160-2204 4 CAPACITOR-FXD 100PF +-5% 300WVDC MICA 28480 0160-2204 

A7C15 0180-0374 1 CAPACITOR-FXD 10UF +-10% 20VDC TA-SOLID S6289 150D106X9020B2 
A7C16 0160-34S1 CAPACITOR-FXD -01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C17 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 
A7C18 0180-00S8 2 CAPACITOR-FXD 50UF +75-10% 25VDC AL 56289 30D506G025CC2 
A7C19 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 

A7C20 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C21 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 
A7C22 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 
A7C23 0180-1746 2 CAPACITOR-FXD 1SUF +-10% 20VDC TA-SOLID 56289 150D1S6X9020B2 
A7C24 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 

A7C25 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C26 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C27 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C28 0180-0106 1 CAPACITOR-FXD 60UF +-20% 6VDC TA-SOLID S6289 150D606X0006B2 
A7C29 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 

A7C30 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 
A7C31 0180-0229 1 CAPACITOR-FXD 33UF +-10% 10VDC TA-SOLID 56289 1SOD336X9010B2 
A7C32 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 
A7C33 0180-1746 CAPACITOR-FXD 15UF +-10% 20VDC TA-SOLID 56289 1SOD1S6X9020B2 
A7C34 0160-34S1 CAPACITOR-FXD .01UF +B0-20% 100WVDC CER 28480 0160-3451 

A7C35 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 
A7C36 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 
A7C37 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C38 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C39 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 

A7C40 0160-2198 CAPACITOR-FXD 20PF +-5% 300WVDC MICA 28480 0160-2198 
A7C41 0160-2198 CAPACITOR-FXD 20PF +-S% 300WVDC MICA 28480 0160-2198 
A7C42 0160-2197 1 CAPACITOR-FXD 10PF +-5% 300WVDC MICA 28480 0160-2197 
A7C43 NOT ASSIGNED 
A7C44 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 

A7C4S 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C46 0140-0204 1 CAPACITOR-FXD 47PF +-5% SOOWVDC MICA 72136 DM15E470J0500WV1CR 
A7C47 0160-2204 CAPACITOR-FXD 100PF +-5% 300WVDC MICA 28480 0160-2204 
A7C48 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A7C49 0140-0193 CAPACITOR-FXD 82PF +-5% 300WVDC MICA 72136 DM15E820.J0300WV1CR 

A7CR1 1901-0376 1 DIODE-GEN PRP 3SV 50NA D0-7 28480 1901-0376 
A7CR2 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A7CR3 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-3S 28480 1901-0040 
A7CR4 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A7CR5 1901-0513 1 DIODE-MULT 28480 1901-0S13 

A7CR6 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A7CR7 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-3S 28480 1901-0040 
A7CR8 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-3S 28480 1901-0040 
A7CR9 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A7CR10 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-3S 28480 1901-0040 

A7CR11 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A7CR12 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-3S 28480 1901-0040 
A7CR13 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-3S 28480 1901-0040 
A7CR14 NOT ASSIGNED 
A7CR15 1910-0016 2 DIODE-GE 60V 60NA 1US D0-7 28480 1910-0016 

A7CR16 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A7CR17 1901-0047 DIODE-SWITCHING 20V 7SNA 10NS 28480 1901-0047 

A7CR18 1901-0047 
CR17-20 (USED IN OPTION 101 ONLY) 
DIODE-SWITCHING 20V 75NA 10NS 28480 1901-0047 

A7CR19 1901-0047 DIODE-SWITCHING 20V 75NA 10NS 28480 1901-0047 
A7CR20 1901-0047 DIODE-SWITCHING 20V 7SNA 10NS 28480 1901-0047 

A7CR21 1901-0040 DIODE-SWITCHING 2NS 30V SOMA 28480 1901-0040 
A7CR22 1901-0040 DIODE-SWITCHING 2NS 30V SOMA 28480 1901-0040 
A7CR23 1901-0040 DIODE-SWITCHING 2NS 30V SOMA 28480 1901-0040 
A7CR24 1910-0016 1 DIODE-GE 60V BONA 10S D0-7 28480 1910-0016 
A7L1 9140-0lOS 7 COIL-FXD MOLDED RF CHOKE 8.2UH 10% 24226 lS/821 
A7L2 9140-0096 3 COIL-FXD MOLDED RF CHOKE 1UH 10% 24226 lS/101 
A7L3 9100-1613 COIL-FXD MOLDED RF CHOKE .47UH 20% 24226 15/470 
A7L4 9140-0096 COIL-FXD MOLDED RF CHOKE 1UH 10% 24226 15/101 
A7L5 9140-0105 COIL-FXD MOLDED RF CHOKE 8.2UH 10% 24226 1S/821 
A7L6 9140-0096 COIL-FXD MOLDED RF CHOKE 1UH 10% 24226 15/101 
A7L7 9100-1613 COIL-FXD MOLDED RF CHOKE .47UH 20% 24226 1S/470 

A7L8 9170-0029 4 CORE-SHIELDING BEAD 02114 56-590-6SA2/ 4A 
A7L9 9170-0029 CORE-SHIELDING BEAD 02114 56-S90-6SA2/ 4A 
A7L10 9170-0029 CORE-SHIELDING BEAD 02114 S6-590-65A2/ 4A 
A7P1 NSR 
A7P2 1251-3901 2 CONNECTOR 15-PIN M POST TYPE 27264 09-65-11S1 

A7P3 12S1-37SO CONNECTOR 10-PIN M POST TYPE 27264 09-65-1101 
A7P4 1251-4238 CONNECTOR 9-PIN M POST TYPE 28480 12S1-4238 
A7P5 1251-3071 CONNECTOR 8-PIN M POST TYPE 27264 09-56-1081(2183-BA) 
A7G1 18S4-021S TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 
A7G2 18S4-0092 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 18S4-0092 

See introduction to this section for ordering inforrr,iation 
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Model 1740A Replaceable Parts 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Qty Description Mfr Mfr Part Number 
Designation Code 

A7Q3 1854-0092 TRANSISTOR NPN SI PD=200MW FT-600MHZ 28480 1854-0092 
A704 1855-0081 3 TRANSISTOR J-FET 2N5245 N-CHAN D-MODE SI 01295 2N5245 
A705 1854-0092 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 1854-0092 
A706 1854-0215 TRANSISTOR NPN Sl-PD=350MW FT=300MHZ 04713 SPS 3611 
A707 1853-0380 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0380 

A7Q8 1853-0380 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0380 
A7Q9 1853-0354 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0354 
A7010 1853-0354 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0354 
A7011 1853-0354 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0354 
A7012 1853-0380 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0380 

A7013 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A7014 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A7015 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A7016 1854-0691 3 TRANSISTOR NPN SI T0-92 PD=350MW 28480 1854-0691 
A7017 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 

A7018 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A7019 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A7020 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A7021 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A7022 1853-0015 TRANSISTOR PNP SI PD=200MW FT=500MHZ 28480 1853-0015 

A7023 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 
A7024 1854-0092 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 1854-0092 
A7025 1854-0092 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 1854-0092 
A7Q26 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A7027 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 

A7028 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 
A7029 1854-0092 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 1854-0092 
A7Q30 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A7031 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 
A7032 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 

A7Q33 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 
A7Q34 1854-0092 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 1854-0092 
A7R1 0698-3263 3 RESISTOR 500K 1% .125W F TC=0+-100 91637 MFF-1/8-T-1 
A7R2 0698-3263 RESISTOR 500K 1% .125W F TC=o+-100 91637 MFF-1/8-T-1 
A7R3 0757-0476 1 RESISTOR 301K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3013-F 

A7R4 0757-0483 2 RESISTOR 750K 1% .i25W F TC-'G+-iOG 24546 NA4 
A7R5 0757-0421 2 RESISTOR 825 1% .125W F 24546 C4·1/8-T0-825R-F 
A7R6 0757-0283 RESISTOR 2K 1% .125W F 24546 C4-1 /8-T0-2001-F 
A7R7 0757-0418 RESISTOR 619 1% .125W F 24546 C4-1/8-T0-619R-F 
A7R8 0684-4721 3 RESISTOR 4.7K 10% .25W CC 01121 CB4721 

A7R9 0684-2711 2 RESISTOR 270 10% .25W FC TC=-400/+600 01121 CB2711 
A7R10 0684-1061 1 RESISTOR 10M 10% .25W CC 01121 CB1061 
A7R11 0698-3263 RESISTOR 500K 1% .125W F TC=o+-100 91637 MFF-1/8-T-1 
A7R12 0683-1505 3 RESISTOR 15 5% .25W FC TC=-400/+500 01121 CB1505 
A7R13 0757-0486 RESISTOR 750K 1% .125W F TC=o+-100 24546 NA4 

A7R14 0684-6811 5 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811 
A7R15 0684-6811 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811 
A7R16 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 CB4721 
A7R17 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 C84721 
A7R18 0684·1011 RESISTOR 100 10% .25W CC 01121 CB1011 

A7R19 0684-2711 RESISTOR 270 10% .25W FC TC=-400/+600 01121 CB2711 
A7R20 2100-3351 3 RESISTOR-VAR TAMA 500 OHM 10% C SIDE ADJ 73138 72XR500 
A7R21 2100-3434 2 RESISTOR-VAR CONTROL CC 50K 10% LIN 01121 70M4N048P503U 
A7R22 0757-0433 RESISTOR 3.32K 1% .125W F TC=Q+-100 24546 C4-1/8-T0-3321-F 
A7R23 0698-3446 6 RESISTOR 3831% .125W F TC=o+-100 16299 C4-1/8-T0-383R-F 

A7R24 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 C84721 
A7R25 0684-1011 RESISTOR 100 10% .25W CC 01121 CB1011 
A7R26 0698-3433 5 RESISTOR 28.71% .125W F TC=0+-100 03888 PME55-1/8-T0-2BR7-F 
A7R27 0698-3433 RESISTOR 28.71% .125W F TC=0+-100 03888 PME55-1/8-T0-2BR7-F 
A7R28 0757-0427 4 RESISTOR 1.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1501-F 

A7R29 0757-0281 1 RESISTOR 2.74K 1% .125W F TC=o+-100 24546 C4-1/8-T0-2741-F 
A7R30 0757-0466 2 RESISTOR 110K 1% .125W F TC=0+-100 24546 C4-1 /8-T0-1 103-F 
A7R31 0757-0488 4 RESISTOR 909K 1% .125W F TC=0+-100 24546 NA4 
A7R32 0684-4701 3 RESISTOR 47 10% .25W CC 01121 CB4701 
A7R33 0684-2701 2 RESISTOR 27 10% .25W FC TC=-400/+500 01121 CB2701 

A7R34 0757-0433 RESISTOR 3.32K 1% .125W F TC=o+-100 24546 C4-1/8-T0-3321-F 
A7R35 0757-0433 RESISTOR 3.32K 1% .125W F TC=o+-100 24546 C4-1 /8-T0-3321-F 
A7R36 0757-0410 2 RESISTOR 301 1% .125W F 24546 C4-1 /8-T0-301 R-F 
A7R37 0757-0746 1 RESISTOR 4.75K 1% .25W F TC=0+-100 24546 C5-1/4-T0-4751-F 
A7R38 0757-0416 9 RESISTOR 511 1% .125W F 24546 C4-1/8-T0-511 R-F 

A7R39 0757-0416 RESISTOR 5111% .125W F 24546 C4-1/8-T0-511R-F 
A7R40 0757-0440 1 RESISTOR 7.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-7501-F 
A7R41 2100-3351 RESISTOR-VAR TRMR 5000HM 10% C SIDE ADJ 73138 72XR500 
A7R42 0757-0280 RESISTOR 1 K 1% .125W F 24546 C4-1/8-T0-1001-F 
A7R43 0684-1511 3 RESISTOR 150 10% .25W FC TC=-400/+600 01121 CB1511 

A7R44 0684-1001 RESISTOR 10 10% .25 CC 01121 CB1001 
A7R45 0757-0281 RESISTOR 2.74K 1% .125W F 24546 C4-1/8-T0-2741-F 
A7R46 0757-0401 RESISTOR 100 1% .125W F 24546 C4-1/8-T0-101-F 
A7R47 0684-4701 RESISTOR 47 10% .25W CC 01121 CB4701 
A7R48 0684-1521 RESISTOR 1.5K 10% .25W CC 01121 CB1521 

See introduction to this section for ordering information 
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A7R49 0757-0399 RESISTOR 82.51% .125W F TC=o+-100 24546 C4-1/8-T0-82R5-F 
A7R50 0757-0284 RESISTOR 1501% .125W F 24546 C4-1/8-T0-151-F 
A7R51 0757-0284 RESISTOR 1501% .125W F 24546 C4-1/8-T0-151-F 
A7R52 0684-0271 RESISTOR 2.7 10% .25W CC 01121 C827G1 
A7R53 0757-0408 RESISTOR 243 1% .125W F 24546 C4-1/8-T0-243R-F 

A7R54 0757-0435 RESISTOR 3.92K 1% .125W F 24546 C4-1/8-T0-3921-F 
A7R55 0757-0416 RESISTOR 511 1% .125W F 24546 C4-1/8-T0-511 R-F 
A7R56 0757-0442 RESISTOR 10K 1% .125W F 24546 C4-1/8-T0-1002-F 
A7R57 0698-3446 RESISTOR 383 1% .125W F TC=o+-100 16299 C4-1/8-T0-383R-F 
A7R58 0757-0421 RESISTOR 8251% .125W F 24546 C4-1/8-T0-825R-F 

A7R59 0684-4711 RESISTOR 470 10% .25W CC 01121 C84711 
A7R60 0757-0412 2 RESISTOR 3651% .125W F TC=o+-100 24546 C4-1/8-T0-365R-F 
A7R61 0757-0422 2 RESISTOR 909 1% .125W F TC=o+-100 24546 C4-1/8-T0-909R-F 
A7R62 0757-0406 1 RESISTOR 1821% .125W F TC=o+-100 24546 C4-1/8-T0-182R-F 
A7R63 0757-0434 6 RESISTOR 3.65K 1% .125W F TC=o+-100 24546 C4-1/8-T0-3651-F 

A7R64 0757-0447 1 RESISTOR 16.2K 1% .125W F TC=o+-100 24546 C4-1 /8-T0-1622-F 
A7R65 0698-7926 RESISTOR 47010% .125W CC 01121 884711 
A7R66 0698-7926 RESISTOR 470 10% .125W CC 01121 884711 
A7R67 0757-0427 RESISTOR 1.5K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1501-F 
A7R68 0698-7926 RESISTOR 47010% .125W CC 01121 884711 

A7R69 0757-0415 2 RESISTOR 4751% .125W F TC=o+-100 24546 C4-1/8-T0-475R-F 
A7R70 0757-0407 RESISTOR 2001% .125W F 24546 C4-1 /8-T0-201-F 
A7R71 0757-0439 7 RESISTOR 6.81K 1% .125W F TC=o+-100 24546 C4-1 /8-T0-6811-F 
A7R72 0684-1221 RESISTOR 1.2K 10% .25W CC 01121 C81221 
A7R73 0684-2221 RESISTOR 2.2K 10% .25W CC 01121 C82221 

A7R74 0684-6821 RESISTOR 6.8K 10% .25W CC 01121 C86821 
A7R75 0757-0415 RESISTOR 475 1% .125W F TC=o+-100 24546 C4-1/8-T0-475R-F 
A7R76 0757-0124 2 RESISTOR 39.2K 1% .125W F TC=o+-100 24546 C5-1/4-T0-3922-F 
A7R77 0757-0448 1 RESISTOR 18.2K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1822-F 
A7R78 0757-0437 RESISTOR 4.75K 1% .125W F 24546 C4-1/8-T0-4751 

A7R79 0757-0401 RESISTOR 100 1% .125W F 24546 C4-1/8-T0-101-F 
A7R80 0757-0401 RESISTOR 1001% .125W F 24546 C4-1/8-T0-101-F 
A7R81 0757-0409 1 RESISTOR 2741% .125W F TC=o+-100 24546 C4-1/8-T0-274R-F 
A7R82 0757-0401 RESISTOR 1001% .125W F 24546 C4-1/8-T0-101-F 
A7R83 0757-0407 RESISTOR 200 1% .125W F 24546 C4-1/8-T0·201-F 

A7R84 0757-0407 RESISTOR 200 1% .125W F 24546 C4-1/8-T0-201-F 
A7R85 0757-0435 RESISTOR 3.92K 1% .125W F 24546 C4-1/8-T0-3921-F 
A7R86 0757-0439 RESISTOR 6.81K 1% .125W F TC=o+-100 24546 C4-1/8-T0-6811-F 
A7R87 0757-0280 RESISTOR 1K 1% .125W F 24546 C4-1/8-T0-1001-F 
A7R88 0757-0290 RESISTOR 6.19K 1% .125W F 19701 MF4C1/8-T0-6191-F 

A7R89 0757-0412 RESISTOR 3651% .125W F TC=o+-100 24546 C4-1/8-T0-365R-F 
A7R90 0698-0085 2 RESISTOR 2.61K 1% .125W F TC=o+-100 16299 C4-1/8-T0-2611-F 
A7R91 0757-0407 RESISTOR 200 1% .125W F 24546 C4-1/8-T0-201-F 
A7R92 0698-3433 RESISTOR 28.71% .125W F TC=0+-100 03888 PME55-1/8-T0-2BR7-F 
A7R93 2100-3211 1 RESISTOR-VAR TRMR 1K OHM 10% CTOP AOJ 73138 72PR1K 

A7R94 0757-0438 4 RESISTOR 5.11K 1% .125W F 24546 C4-1/8-T0-511-F 
A7R95 0757-0444 2 RESISTOR 12.1K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1212-F 
A7R96 0757-0430 2 RESISTOR 2.21K 1% .125W F 24546 C4-1/8-T0-2211-F 
A7R97 2100-3350 RESISTOR-VAR TRMR 20010% C SIDE ADJ 73138 72XR201 
A7R98 0757-0410 RESISTOR 3011% .125W F 24546 C4·1/8-T0-301 R-F 

A7R99 0757-0283 RESISTOR 2K 1% _ 125W F 24546 C4-1/8-T0-2001-F 
A7R100 0757-0404 1 RESISTOR 1301% .125W F TC=o+-100 24546 C4-1/8-T0-131-F 
A7R101 0757-0418 RESISTOR 6191% .125W F 24546 C4-1/8-T0-619R-F 
A7R102 0698-3446 RESISTOR 3831% .125W F TC=o+-100 16299 C4-1/8-T0-383R-F 
A7R103 0698-3155 2 RESISTOR 4.64K 1% .125W F TC=o+-100 16299 C4-1/8-T0-4641-F 

A7R104 0684-3311 3 RESISTOR 330 10% .25W CC 01121 CB3311 
A7R105 2100-3253 3 RESISTOR-VAR TRMR 50K OHM 10% C TOP ADJ 73138 72PR50K 
A7R106 0757-0416 RESISTOR 5111% .125W F 24546 C4-1/8-T0-511 R-F 
A7R107 0757-0457 3 RESISTOR 47.5K 1% .125W F TC=o+-100 24546 C4-1/8-T0-4752-F 
A7R108 0757-0437 RESISTOR 4.75K 1% .125W F 24546 C4-1/8-T0-4751-F 

A7R109 0684-1021 5 RESISTOR 1 K 10% .25W CC 01121 CB1021 
A7R110 0684-2221 RESISTOR 2.2K 10% .25W CC 01121 C82221 
A7R111 0757-0474 1 RESISTOR 243K 1% .125W F TC=0+-100 24546 C4-1 /8-T0-2433-F 
A7R112 0757-0444 RESISTOR 12.1K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1212-F 
A7R113 0698-3158 2 RESISTOR 23.7K 1% .125W F TC=o+-100 16299 C4-1/8-TO·2372-F 

A7R114 0757-0280 RESISTOR 1 K 1% .125W F 24546 C4-1/8-T0-1001-F 
A7R115 0757-0401 RESISTOR 100 1% .125W F 24546 C4-1/8-T0-101·F 
A7R116 NOT ASSIGNED 
A7R117 2100-0568 RESISTOR-VAR TRMR 100 OHM 10% C TOP ADJ 73138 72PR100 
A7R118 0684-1001 RESISTOR 10 10% .25W CC 01121 CB1001 

A7R119 0684-1001 RESISTOR 10 10% .25W CC 01121 C81001 
A7R120 0684-1001 RESISTOR 10 10% .25W CC 01121 CB1001 
A7R121 0684-1001 RESISTOR 10 10% .25W CC 01121 C81001 
A7R122 0684-1001 RESISTOR 10 10% .25W CC 01121 CB1001 
A7R123 0684-1001 RESISTOR 10 10% .25W CC 01121 CB1001 

A7R124 0684-1001 RESISTOR 10 10% .25W CC 01121 C81001 
A7R125 0684-1021 RESISTOR 1K 10% .25W CC 01121 CB1021 
A7R126 0684-4711 RESISTOR 470 10% .25W CC 01121 C84711 
A7R127 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 CB4721 
A7R128 0684-1021 RESISTOR 1 K 10% .25W CC 01121 C81021 

See introduction to this section for ordering information 
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Model 1740A Replaceable Parts 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number Designation Code 

A7R 129 0698-3446 RESISTOR 3831% .125W F TC=o+-100 16299 C4-1 /8-T0-383R-F 
A7R130 0757-0435 RESISTOR 3.92K 1% .125W F 24546 C4-1/8-T0-3921-F 
A7R131 0698-3446 RESISTOR 383 1% .125W F TC=0+-100 16299 C4-1/8-T0-383R-F 
A7R132 0698-3446 RESISTOR 383 1% .125W F TC=o+-100 16299 C4-1/8-T0-383R-F 
A7R133 0757-0434 RESISTOR 3.65K 1% .125W F TC=o+-100 24546 C4-1/8-T0-3651-F 

A7R134 0757-0289 1 RESISTOR 13.3K 1% .125W F TC=o+-100 19701 MF4C1/8-T0-1332-F 
A7R135 0757-0427 RESISTOR 1.5K 1% _125W F TC=0+-100 24546 C4-1/8-T0-1501-F 
A7R136 0757-0408 4 RESISTOR 243 1% .125W F TC=o+-100 24546 C4-1/8-T0-243R-F 
A7R 137 0757-0280 RESISTOR 1K 1% .125W F 24546 C4-1/8-T0-1001-F 
A7R138 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 CB4721 

A7R139 0684-1021 RESISTOR 1 K 10% .25W CC 01121 CB1021 
A7R140 0757-0438 RESISTOR 5.11K 1% .125W F 24546 C4-1/8-T0-5111-F 
A7R141 0757-0290 RESISTOR 6.19K 1% .125W F 19701 MF4C1/8-T0-6191-F 
A7R142 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 CB4721 
A7R143 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 CB4721 

A7R144 0684-4711 RESISTOR 470 10% .25W CC 01121 CB4711 
A7R145 0757-0416 RESISTOR 5111% .125W F 24546 C4-1/8-T0-511 R-F 
A7R146 5081-7476 RESISTOR- 0757-0416 PF .40 28480 5081-7476 
A7R147 0757-0439 RESISTOR 6-81K 1% .125W F TC=D+-100 24546 C4-1/8-T0-6811-F 
A7R148 0757-0419 1 RESISTOR 681 1% .125W F TC=o+-100 24546 C4-1/8-T0-681 R-F 

A7R149 0684-1021 RESISTOR 1K10% .25W CC 01121 C81021 
A7R150 0757-0391 1 RESISTOR 39.21% _125W F TC=0+-100 24546 C4-1/8-T0-39R2-F 
A7R151 0684-1011 RESISTOR 100 10% .25W CC 01121 CB1011 
A7R152 0757-0466 RESISTOR 110K 1% _125W F TC=0+-100 24546 C4-1/8-T0-1103-F 
A7R153 0684-4701 RESISTOR 47 10% .25W CC 01121 CB4701 

A7R154 0684-4711 RESISTOR 470 10% .25W CC 01121 CB4711 
A7R155 0757-0283 RESISTOR 2K 1% .125W F 24546 C4-1/8-T0-2001-F 
A7R156 0684-2701 RESISTOR 27 10% -25W FC TC=-400/+500 01121 CB2701 
A7R157 0684-1811 RESISTOR 180 10% .25W CC 01121 CB1811 
A7R158 0684-1001 RESISTOR 10 10% .25W CC 01121 CB1001 

A7R159 0757-0442 RESISTOR 10K 1% -125W F 24546 C4-1/8-T0-1002-F 
A7R160 0757-0428 3 RESISTOR 1.62K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1621-F 
A7R161 0684-1511 RESISTOR 150 10% .25W FC TC=-400/+600 01121 CB1511 
A7R162 0757-0416 RESISTOR 511 1% .125W F 24546 C4-1/8-T0-511 R-F 
A7R163 0684-1511 RESISTOR 150 10% .25W FC TC=-400/+600 01121 C81511 

.A.7R164 0084-3311 RFSISTOR 330 10% ?5W CC 011?1 CB3311 
A7R165 0757-0465 RESISTOR 100K 1% .125W F 24546 C4-1/8-T0-1003-F 
A7R166 0757-0433 RESISTOR 3.32K 1% .125W F 24546 C4-1/8-T0-3321-F 
A7R167 0757-0465 RESISTOR 100K 1% .125W F 24546 C4-1/8-T0-1003-F 
A7R168 0757-0433 RESISTOR 3.32K 1% _125W F 24546 C4-1 /8-T0-3321-F 
A7R169 2100-0567 RESISTOR-VAR TRMR 2K 10% C 73138 72PR2K 
A7S1 3101-1906 1 SWITCH-PB 4STA DPDT .394 IN-CTRS .45A 28480 3101-1906 
A7S2 3101-1909 1 SWITCH-PB 6STA DPDT P-P .394 IN-CTRS 28480 3101-1909 
A7S3 3101-1907 2 SWITCH-PB 4STA INTLH .394 IN-CTRS .45A 28480 3101-1907 
A7U1 1826·0045 3 ICAMPL 28480 1826-0045 
A7U2 5081-3019 2 INTEGRATED CIRCUIT, SEALED PACKAGE 28480 5081-3019 

A7U3 1826-0045 ICAMPL 28480 1826-0045 
A7U4 1821-0001 2 IC CA3046 XSTR ARRAY 02735 CA3046 
A7W1 01740-61605 1 CABLE ASSEMBLY, GATE DRIVER 28480 01740-61605 
A7XA9 1251-0588 1 CONNECTOR 12-PIN F POST TYPE 27264 09-52-3121 
A7XU1 1200-0763 4 SOCKET-IC 8-CONT DIP-SJ-DR-TERMS 0080A A8SG 

A7XU2 1200-0438 1 SOCKET-IC 16-CONT DIP-SLDR-TERMS 00779 583529-1 
A7XU3 1200-0763 SOCKET-IC 8-CONT DIP-SLDR-TERMS 0080A A8SG 
A7XU4 1200-0441 2 SOCKET-IC 14-CONT DIP-SLDR-TERMS 00779 583527·1 
A8 01740-66523 1 BOARD ASSY, MAIN SWEEP 28480 01740-66523 
A8C1 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160·3451 

A8C2 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A8C3 0180-0197 9 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 1500225X9020A2 
A8C4 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CEA 28480 0160-3451 
A8C5 0140-0218 2 CAPACITOR-FXD 160PF +-2% 300WVDC MICA 72136 DM15F 161G0300WV1CR 
A8C6 0160-2204 1 CAPACITOR-FXD 100 PF 5% 300WVDC MICA 28480 0160-2204 

A8C7 NOT ASSIGNED 
A8C8 0160-3451 CAPACITOA-FXD .01UF +80-20% 100WVDC CEA 28480 0160-3451 
A8C9 0160-3226 2 CAPACITOR-FXD .01UF +-10% 400WVDC MET 28480 0160-3226 
A8C10 0160-3726 2 CAPACITOR-FXD 1UF +-10% 40WVDC MET POLYC 28480 0160-3726 
A8C11 0180-0481 1 CAPACITOR-FXD 100UF +-10% 20VDC TA-WET 28480 0180-0481 

A8C12 0140-0190 1 CAPACITOR-FXD 39PF +-5% 300WVDC MICA 72136 DM15E390J0300WV1CR 
A8C13 0140-0207 1 CAPACITOA-FXD 330 PF +-5% 500WVDC MICA 72136 DM15F331J0500WV1CR 
A8C14 0160-0155 1 CAPACITOR-FXD 3300 PF +-10% 200WVDC PO LYE 56289 292P33292 
A8C15 0160-0194 1 CAPACITOR-FXD .015UF +-10% 200WVDC POL YE 56289 292P15392 
A8C16 0180-2079 1 CAPACITOA-FXD .39UF +-10% 35VDC TA 56289 150D394X9035A2 

A8C17 0180-1745 1 CAPACITOR-FXD 1.5UF +-10% 20VDC TA 56289 1500155X9020A2 
A8C18 0180-2111 CAPACITOR-FXD 33UF +-10% 35 voe TA-SOLID 56289 150D336X9035SA 
A8C19 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VOC TA 56289 1500225X9020A2 
A8C20 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A8C21 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 1500225X9020A2 

A8C22 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CEA 28480 0160-3451 
A8C23 NOT ASSIGNED 

See introduction to this section for ordering information 
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Replaceable Parts Model 1740A 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code 

A8CR1 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-35 28480 1901-0040 
A8CR2 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A8CR3 1901-0040 OIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A8CR4 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-35 28480 1901-0040 
A8l1 9140-0105 COIL-FXD MOLDEO RF CHOKE 8.2UH 10% 24226 15/821 
A8L2 9170-0029 CORE-SHIELDING BEAD 02114 56-590-65A2/4A 
A8Q1 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 18S3-0036 
A802 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 18S3-0036 
A8Q3 18S3-0244 2 TRANSISTOR PNP SI PD=310MW FT=500MHZ 28480 1853-0244 
A8Q4 18S3-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A8QS 18SS-0081 TRANSISTOR J-FET 2N5245 N-CHAN D-MODE SI 01295 2N5245 

A8Q6 18S4-0019 4 TRANSISTOR NPN SI T0-18 PD=360MW 28480 1854-0019 
A8Q7 1853-0354 TRANSISTOR PNP SI T0-92 PD=3SOMW 28480 18S3-03S4 
A8Q8 18S3-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A8Q9 18S4-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A8010 1854-0215 TRANSISTOR NPN SI PD=3SOMW FT=300MHZ 04713 SPS 3611 

A8011 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 18S4-0071 
A8012 18S4-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A8013 1854-0691 TRANSISTOR NPN SI T0-92 PD=350MW 28480 1854-0691 
A8R1 0684-3901 RESISTOR 39 10% -25W CC 01121 CB3901 
A8R2 0698-3151 1 RESISTOR 2.87K 1% .125W F TC=C>t-100 16299 C4-1/8·T0-2871-F 

A8R3 0757-0407 RESISTOR 2001% .12SW F 24546 C4-1/8-T0-201-F 
A8R4 0684-3901 RESISTOR 39 10% .2SW CC 01121 CB3901 
A8R5 07S7-0411 RESISTOR 332 1% -125W F TC=C>t-100 24S46 C4-1/8-T0-332R-F 
A8R6 0684-8201 2 RESISTOR 82 10% .2SW FC TC=-400/+500 01121 CB8201 
A8R7 0757-0428 1 RESISTOR 1.62K 1% .125W F 24546 C4-1/8-T0-1621-F 

A8R8 0684-1011 RESISTOR 100 10% .25W CC 01121 CB1011 
A8R9 0684-22S1 1 RESISTOR 2.2M 10% .25W FC TC=-900/+1100 01121 CB2251 
A8R10 NOT ASSIGNED 
A8R11 NOT ASSIGNED 
A8R12 2100-3056 s RESISTOR-TRMR SK 10% C SIDE-ADJ 17-TURN 32997 3006P-1-502 

A8R13 2100-30S6 RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TURN 32997 3006P-1-502 
A8R14 2100-3056 RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TURN 32997 3006P-1-502 
A8R15 0757-0434 RESISTOR 3.6SK 1% .125W F TC=C>t-100 24S46 C4-1/8-T0-36S1-F 
A8R16 07S7-0440 1 RESISTOR 7.SK 1% .12SW F 24546 C4-1/8-T0-7501-F 
A8R17 0698-6450 2 RESISTOR 2.SK .1% .125W F TC=C>t-50 24546 NC5S 

A8R18 0698-5449 2 RESISTOR 5K .1% .12SW F TC=C>t-SO 19701 MF4C1/8-T2-S001-B 
A8R19 0698-4157 2 RESISTOR 10K .1% .12SW F TC=O+-SO 24546 NCSS 
A8R20 0698-6942 2 RESISTOR 2SK .1% .12SW F TC=0+-50 24S46 NCSS 
A8R21 0698-54SO 2 RESISTOR 50K .1% .125W F TC=O+-SO 19701 MF4C1/8-T2-5002-B 
A8R22 0698-4158 2 RESISTOR 100K .1% .12SW F TC=C>t-SO 24S46 NC55 

A8R23 0684-1021 RESISTOR 1K 10% .25W CC 01121 CB1021 
A8R24 07S7-0284 RESISTOR 150 1% .125W F 24546 C4-1/8-T0-1S1-F 
A8R25 NOT ASSIGNED 
A8R26 0684-1011 RESISTOR 100 10% .25W CC 01121 CB1011 
A8R27 0684-1031 RESISTOR 10K 10% .2SW CC 01121 CB1031 

A8R28 0684-3321 RESISTOR 3.3K 10% .25W CC 01121 CB3321 
A8R29 0684-1011 RESISTOR 10010% .25W CC 01121 CB1021 
A8R30 07S7-0284 RESISTOR 1SO 1% .12SW F 24S46 C4-1/8-T0-151-F 
A8R31 0757-0416 RESISTOR Sl 1 1% .125W F 24546 C4-1/8-T0-511R-F 
A8R32 0757-1093 2 RESISTOR 3K 1% .125W F TC=C>t-100 24S46 C4-1/8-T0-3001-F 

A8R33 0698-3150 RESISTOR 2.37K 1% .12SW F TC=C>t-100 16299 C4-1/8-T0-2371-F 
A8R34 07S7-0283 RESISTOR 2K 1% .125W F 24546 C4-1/8-T0-2001-F 
A8R35 0684-3311 RESISTOR 330 10% -25W CC 01121 CB3311 
A8R36 0684-3901 RESISTOR 39 10% .25W CC 01121 CB3901 
A8R37 0684-6821 RESISTOR 6.8K 10% .2SW CC 01121 CB6821 

A8R38 07S7-0439 RESISTOR 6.81K 1% .12SW F TC=C>t-100 24546 C4-1/8-T0-6811-F 
A8R39 07S7-0420 RESISTOR 7SO 1% .12SW F 24S46 C4-1/8-T0-751-F 
A8R40 0757-0454 1 RESISTOR 33.2K 1% .12SW F TC=C>t-100 24546 C4-1/8-T0-3322-F 
A8R41 0684-0271 RESISTOR 2.7 1% .25W CC 01121 CB27G1 
A8R42 0684-0271 RESISTOR 2.7 10% .2SW CC 01121 C827G1 

A8R43 2100-3056 2 RESISTOR-VAR TRMR 5K 10% C SIDE ADJ 32997 3006P-1-S02 
A8S1MP1 01740-61901 1 SWITCH ASSY, ROTARY M 28480 01740-61901 
A8S1MP2 01740-61902 1 SWITCH ASSY, ROTARY F 28480 01740-61902 
A8S1MP3 01840-22502 2 ROLLER. DETENT 28480 01840-22502 
A8S1MP4 1460-1148 2 SPRING: TORSION 00000 OBD 

A8U1 1826-0086 1 ICAMPL 04713 MC1776CG 
A8XA7 1251-0S89 2 CONNECTOR 10-PI N F POST TYPE 27264 09-52-3101 
A8XU1 1200-0475 SOCKET 22526 7S060-005 
A9 01740-66S22 1 BOARD ASSY, DELAYED SWEEP 28480 01740-66S22 
A9C1 0160-2250 1 CAPACITOR-FXD 5.1PF +-.25PF 500WVDC CER 28480 0160-2250 

A9C2 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A9C3 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A9C4 0160-2204 CAPACITOR-FXD 100PF +-5% 300WVDC 28480 0160-2204 
A9CS NOT ASSIGNED 
A9C6 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 

See intrnduction to this section for ordering information 
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Model 1740A Replaceable Parts 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code 

A9C7 0140-0218 CAPACITOR·FXD 160PF +-2% 300WVDC MICA 72136 DM15F 161G0300WV1CR 
A9C8 0160-3226 CAPACITOR·FXD .01UF +-10% 400WVDC MET 28480 0160-3226 
A9C9 0160-3726 CAPACITOR-FXD 1 UF +-10% 40\NVDC MET POL YC 28480 0160-3726 
A9C10 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A9C11 0180-2148 1 CAPACITOR-FXD .47UF +-20% 50VDC TA 56289 150D474X0050A2 

A9C12 NOT ASSIGNED 
A9C13 NOT ASSIGNED 
A9C14 0160-3451 CAPACITOR-FXD .01UF +80-20% 100\11/VDC GER 28480 0160-3451 
A9C15 0180-0197 CAPACITOR·FXD 2.2UF +-10% 20VDC TA 56289 1500 225X9020A2 
A9CR1 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 

A9CR2 5081-7535 DIODE- 1901-0040 PF .30 28480 5081-7535 
A9L1 9140-0105 COIL-FXD MOLDED RF CHOKE 8.2UH 10% 24226 15/821 
A9P1 1251-3072 1 CONNECTOR 12-PIN M POST TYPE 27264 09-56-1121 
A9Q1 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A9Q2 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 

A903 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A904 1853-0244 TRANSISTOR PNP SI PD=310MW FT=500MHZ 28480 1853-0244 
A905 1854-0691 TRANSISTOR NPN SI T0-92 PD=350MW 28480 1854-0691 
A906 1855-0081 TRANSISTOR J-FET 2N5245 N-CHAN D-MODE SI 01295 2N5245 
A907 1854-0019 TRANSISTOR NPN SI T0-18 PD=360MW 28480 1854-0019 

A9R1 0684-1021 RESISTOR-1K 10% .25\11/ CC 01121 CB1021 
A9R2 0757-0284 RESISTOR 150 1% .125\11/ F 24546 C4-1/8-T0-151-F 
A9R3 0757-0834 1 RESISTOR 5.62K 1% .5\11/ F TC=D+-100 19701 MF7C1/2·T0-5621·F 
A9R4 0684-1011 RESISTOR 100 10% .25W CC 01121 CB1011 
A9R5 0757-0193 1 RESISTOR 3.32K 1% .5W F TC=D+-100 19701 MF7C1/2·T0·3321·F 

A9R6 0757-0442 RESISTOR 10K 1% .125\11/ F 24546 C4-1 /8-T0-1002-F 
A9R7 0757-0280 RESISTOR 1K 1% .125W F 24546 C4·1/8-T0-1002-F 
A9R8 NOT ASSIGNED 
A9R9 NOT ASSIGNED 
A9R10 2100·3056 RESISTOR·TRMR 5K 10% C SIDE-ADJ 17-TURN 32997 3006P·1·502 

A9R11 2100-3056 RESISTOR·TRMR 5K 10% C SIDE-ADJ 17-TURN 32997 3006P· 1-502 
A9R12 0757-0433 RESISTOR 3.32K 1% .125W F TC=D+-100 24546 C4-1/8-T0-3321-F 
A9R13 0757-0440 RESISTOR 7.5K 1% .125\11/ F 24546 C4-1/8-T0-7501-F 
A9R14 0698-6450 RESISTOR 2.5K .1% .125W F TC=0+-50 24546 NC55 
A9R15 0698-5449 RESISTOR 5K .1% .125W F TC=0+-50 19701 MF4C1/8-T2-5001-B 

A9R1" 0698-4157 RFSISTOR 10K 1% 125W F TC=0+-50 ?4546 NC55 
A9R17 0698-6942 RESISTOR 25K .1% .125\11/ F TC=0+-50 24546 NC55 
A9R18 0698-5450 RESISTOR 50K .1% .125W F TC=0+-50 19701 MF4C1/8-T2-5002-B 
A9R19 0698-4158 RESISTOR 100K .1% .125W F TC=D+-50 24546 NC55 
A9R20 0757-0284 RESISTOR 150 1% .125\11/ F 24546 C4-1 /8-T0-151-F 

A9R21 0683-0475 RESISTOR 4.7 5% .25W FC TC=-400/+500 01121 CB47G5 
A9R22 0684-1011 RESISTOR 100 10% .25W CC 01121 CB1011 
A9R23 0684-1031 RESISTOR 10K 10% .25\11/ CC 01121 CB1031 
A9R24 0757-0400 1 RESISTOR 90.91% .125\11/ F TC=0+-100 24546 C4-1/8-T0-90R9-F 
A9R25 0684-1001 RESISTOR 10 10% .25\11/ CC 01121 CB1001 

A9R26 NOT ASSIGNED 
A9R27 0683-0275 1 RESISTOR 2.7 5% .25\11/ FC TC=-400/+500 01121 CB27G5 
A9R28 2100-3056 RESISTOR-VAR TRMR 5K 10% C SIDE ADJ 32997 3006P-1-502 
A9S1MP1 01740-61903 1 SWITCH ASSY, ROTARY M 28480 01740-61903 
A9S1MP2 01740-61904 1 SWITCH ASSY, ROTARY F 28480 01740-61904 
A9S1MP3 01840· 22502 ROLLER, DETENT 28480 01840-22502 

A9S1MP4 1460-1148 SPRING: TORSION 00000 OBD 
A9U1 1826-0045 IC AMPL 28480 1826-0045 
A9XA10 1251-3352 3 CONNECTOR-PC EDGE 12-CONT/ROW 1-ROW 26742 91-6912-0702-00 
A9XU1 1200-0475 SOCKET 22526 75060-005 
A10 01740-66508 1 BOARD ASSY, DELAYED TRIGGER 28480 01740-66508 

A10C1 0150-0070 CAPACITOR-FXD .02UF +-20% 500WVDC GER 28480 0150-0070 
A10C2 0160-2204 CAPACITOR-FXD 100PF +-5% 300WVDC MICA 28480 0160-2204 
A10C3 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC GER 28480 0160-3451 
A10C4 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC GER 28480 0160-3451 
A10C5 NOT ASSIGNED 

A10C6 0160-2204 CAPACITOR-FXD 100PF +-5% 300WVDC MICA 28480 0160-2204 
A10C7 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC GER 28480 0160-3451 
A10C8 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 1500 225X9020A2 
A10C9 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC GER 28480 0160-3451 
A10C10 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020A2 

A10C11 01603451 CAPACITOR-FXD .01UF +80-20% 100WVDC GER 28480 0160-3451 
A10C12 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020A2 
A10C13 0150-0048 2 CAPACITOR-FXD .22PF +-5% 500WVDC Tl DIOX 95121 TYPE QC 
A10C14 0160-3451 CAPACITOR-FXO .01UF +80-20% 100WVDC GER 28480 0160-3451 
A10CR1 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A10CR2 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A10CR3 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A10CR4 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A10CR5 NOT ASSIGNED 
A10CR6 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A10CR7 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 

See introduction to this section for ordering information 
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Replaceable Parts Model 1740A 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code 

A10CR8 1910-0016 DIODE-GE 60V 60NA 1US D0-7 28480 1920-0016 
A10L1 9140-0105 COIL-FXD MOLDED RF CHOKE 8.2UH 10% 24226 15/821 
A10P1 NSR 
A1001 1855-0202 1 TRANSISTOR-JFET DUAL N-CHAN D-MODE SI 17856 E421 
A1002 NOT ASSIGNED 

A1003 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS3611 
A10Q4 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS3611 
A10Q5 1854-0092 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 1854-0092 
A1006 1854-0092 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 1854-0092 
A1007 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 

A1008 1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036 
A1009 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071 
A10010 1853-0036 TRANSISTOR PNP SI PD=310MW FT-250MHZ 28480 1853-0036 
A10R1 0757-0465 RESISTOR 100K 1% .125W F 24546 C4-1/8-T0-1003-F 
A10R2 0757-0488 RESISTOR 909K 1% .125W F TC=Ot-100 24546 NA4 

A10R3 0684-3901 RESISTOR 39 10% .25W CC 01121 CB3901 
A10R4 0684-3901 RESISTOR 39 10% .25W CC 01121 CB3901 
A10R5 0757-0407 RESISTOR 2001% .125W F 24546 C4-1/8-T0-201-F 
A10R6 0684-6811 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811 
A10R7 0757·0407 RESISTOR 2001% .125W F 24546 C4-1/8-T0-201-F 

A10R8 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 CB4721 
A10R9 2100-3351 RESISTOR-VAR TRMR 500 OHM 10% C SIDE ADJ 73138 72XR500 
A10R10 2100-3434 RESISTOR-VAR CONTROL CC 50K 10% LIN 01121 70M4N048P503U 
A10R11 0757-0283 3 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2001-F 
A10R12 NOT ASSIGNED 

A10R13 0757-0408 RESISTOR 243 1% .125W F TC=Ot-100 24546 C4-1/8-T0-243R-F 
A10R14 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 CB4721 
A10R15 0757-0427 RESISTOR 1.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0·1501-F 
A10R16 0698-3433 RESISTOR 28.71% .125W F TC=Ot-100 03888 PME55-1/8-T0-2BR7-F 
A10R17 0698-3433 RESISTOR 28.7 1% .125W F TC=Ot-100 03888 PME55-1/8-T0-2BR7-F 

A10R18 0698-3152 RESISTOR 3.48K 1% .125W F 16299 C4-1/8-T0-3481-F 
A10R19 0757-0438 RESISTOR 5.11K 1% .125W F 24546 C4-1/8-T0-5111-F 
A10R20 0684-1531 1 RESISTOR 15K 10% .25W FC TC=-400/+800 01121 CB1531 
A10R21 5081-7482 RESISTOR -0757-0420 PF .40 28480 5081-7482 
A10R22 0757-0443 RESISTOR 11K 1% .125W F TC=o+-100 24546 C4-1 /8-T0-1102-F 

A10R23 0757-0420 RESISTOR 7501% .125W F 24546 C4-1/8-T0-751-F 
A10R24 0757-0438 RESISTOR5.11K 1%.125WF 24546 C4-1/8-T0-5111-F 
A10R25 0684-6811 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811 
A10R26 0684-6811 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811 
A10R27 0757-0200 RESISTOR 5.62K 1% .125W F TC=Ot-100 24546 C4-1/8-T0-5621-F 

A10R28 0757-0420 RESISTOR 7501% .125W F 24546 C4-1/8-T0-751-F 
A10R29 0757-0418 RESISTOR 6191% .125W F 24546 C4-1/8-T0-619R-F 
A10R30 0757-0433 RESISTOR 3.32K 1% .125W F TC=Ot-100 24546 C4-1/8-T0-3321-F 
A10R31 0757-0443 RESISTOR 11K 1% .125W F TC=Ot-100 24546 C4-1 /8-T0-1102-F 
A10R32 0757-0420 RESISTOR 7501% .125W F 24546 C4-1 /8-TO· 751-F 

A10R33 0684-1001 RESISTOR 10 10% .25W CC 01121 CB1001 
A10R34 0684-1001 RESISTOR 10 10% .25W CC 01121 CB1001 
A10R35 0684-3901 RESISTOR 39 10% .25W CC 01121 CB3901 
A10R36 0698-0085 RESISTOR 2.61K 1% .125W F TC=Ot-100 16299 C4-1/8-T0-2611-F 
A10R37 0757-0488 RESISTOR 909K 1% .125W F TC=Ot-100 24546 NA4 

A10R38 0757-0465 RESISTOR 100K 1% .125W F 24546 C4-1/8-T0-1003-F 
A10R39 0684-1011 3 RESISTOR 100 10% .25W FC TC=-400/+500 01121 CB1011 
A10R40 0684-1011 RESISTOR 100 10% .25W FC TC=-400/+500 01121 CB1011 
A10R41 0757-0428 RESISTOR 1.62K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1621-F 
A10S1 3101-1904 1 SWITCH-PB 6STA .394 IN-CTRS .45A 115VAC 28480 3101-1904 

A10U1 5081-3019 INTEGRATED CIRCUIT, SEALED PACKAGE 28480 5081-3019 
A10VR1 1902-3082 1 DIODE-ZENER 4.64V PD=.4W 04713 SZ10939-86 
A11 017 40-66521 1 BOARD ASSY, HORIZONTAL OUTPUT 28480 01740-66521 
A11C1 0160-3451 CAPACITOR-FXD .01 UF +80-20% 100WVDC CER 28480 0160-3451 
A11C2 0160-3451 CAPACITOR·FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 

A11C3 0160-3665 7 CAPACITOR-FXD .01UF +80-20% 500WVDC CER 28480 0160-3665 
A11C4 0160-3502 1 CAPACITOR-FXD .3PF +-5% 500WVDC Tl DIOX 95121 TYPE QC 
A11C5 01S0-3665 CAPACITOR-FXD .01 UF +80-20% 500WVDC CER 28480 0160-3665 
A11C6 014D-0192 CAPACITOR-FXD 68PF +--5% 300WVDC MICA 72136 DM15E680J0300WV1CR 
A11C7 01S0-3665 CAPACITOR·FXD .01 UF +80-20% 500WVDC CER 28480 0160-3665 

A11C8 0160-3665 CAPACITOR-FXD .01UF +80-20% 500WVDC CER 28480 0160-3665 
A11C9 014D-0192 CAPACITOR-FXD 68PF +-5% 300WVDC MICA 72136 DM15E680J0300WV1CR 
A11C10 0160-3665 CAPACITOR-FXD .01UF +80-20% 500WVDC CER 28480 0160-3665 
A11C11 0160-3665 CAPACITOR-FXD .01UF +80-20% 500WVDC CER 28480 0160-3665 
A11C12 0160-3665 CAPACITOR-FXD .01UF +80-20% 500WVDC CER 28480 0160-3665 

A11C13 0160-3502 CAPACITOR-FXD .30PF +-5% 500WVDC 95121 TYPE OC 
A11C14 0140-0192 CAPACITOR-FXD 68PF +-5% 300WVDC 72136 DM15E680J0300WV1CR 
A11L1 9170-0029 CORE-SHIELDING BEAD 02114 56-590-65A2/4A 
A11L2 9170-0029 CORE-SHIELDING BEAD 02114 56-590-65A2/4A 
A11MP1 1205-0095 6 HEAT-DISSIPATOR SGL T0-5/T0-39 PKG 28480 1205-0095 
A1101 1854-0019 TRANSISTOR NPN SI T0-18 PD=360MW 28480 1854-0019 
A1102 1853-0354 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0354 

See introduction to this section for ordering information 
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A11Q3 1854-0419 1 TRANSISTOR NPN SI T0-39 PD=1W FT=200MHZ 28480 1854-0419 
A11Q4 1853-0038 1 TRANSISTOR PNP SI T0-39 PD=1W FT=lOOMHZ 28480 1853-0038 
A1105 1853-0354 TRANSISTOR PNP SI T0-92 PD-350MW 28480 1853-0354 
A1106 1854-0019 TRANSISTOR NPN SI T0-18 PD=360MW 28480 1854-0019 
A11Q7 1853-0232 2 TRANSISTOR PNP SI T0-39 PD=1W FT=200MHZ 28480 1853-0232 

A1108 1854-0523 1 TRANSISTOR NPN SI T0-39 PD=lW FT=150MHZ 28480 1854-0523 
A11R1 0684-1001 RESISTOR 10 10% .25W CC 01121 C81001 
A11R2 0684-1011 RESISTOR 100 10% .25W CC 01121 C81011 
A11R3 0684-1001 RESISTOR 10 10% .25W CC 01121 C81001 
A11R4 0757-0845 4 RESISTOR 18.2K 1% .SW F TC=0+-100 

•, 19701 MF7C1/2-T0-1822-F 

A11R5 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 C84721 
A11R6 0683-0685 2 RESISTOR 6.8 5% .25W FC 01121 C868G5 
A11R7 0684-3901 RESISTOR 39 10% .25W CC 01121 C83901 
A11R8 0683-6835 2 RESISTOR 68K 5% .25W FC TC=-400/+800 01121 C86835 
A11R9 0757-0407 2 RESISTOR 2001% .125W F TC=0+-100 24546 C4-1/8-T0-201-F 

A11R10 2100-3273 3 RESISTOR-VAR TRMR 2K OHM 10% C SIDE ADJ 73138 72XR2K 
A11R11 0757-0768 2 RESISTOR 47.5K 1 % .25W F 24546 C5-1/4-T0-4752-F 
A11R12 0757-0283 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2001-F 
A11R13 0757-0411 RESISTOR 3321% .125W F TC=o+-100 24546 C4-1/8-T0-332R-F 
A11R14 0683-6835 RESISTOR 68K 5% .25W FC TC=-400/+800 01121 C86835 

A11R15 2100-3273 RESISTOR-VAR TRMR 2K OHM 10% C SIDE ADJ 73138 72XR2K 
A11R16 07570407 RESISTOR 2001% .125W F TC=o+-100 24546 C4-1/8T0-201-F 
A11R17 0757-0768 RESISTOR 47.5K 1% .25W F 24546 C5-1/4-T04752-F 
A11R18 0757-0283 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2001-F 
A11R19 0757-0411 RESISTOR 3321% .125W F TC=o+-100 24546 C4-1 /8-T0-332R-F 

A11R20 0683-0685 RESISTOR 6.8 5% .25W FC 01121 C868G5 
A11R21 0684-3901 RESISTOR 39 10% .25W CC 01121 C83901 
A11R22 0684-4721 RESISTOR 4.7K 10% .25W CC 01121 C84721 
A11R23 0757-0845 RESISTOR 18.2K 1% .5W F TC=0+-100 19701 MF7C1/2-T0-1822-F 
A11R24 0683-1825 1 RESISTOR 1.8K 5% .25W FC TC=-400/+700 01121 C81825 

A11R25 0757-0845 RESISTOR 18.2K 1% .5W F TC=0+-100 19701 MF7C1/2-T0-1822-F 
A11R26 0757-0845 RESISTOR 18.2K 1% .5W F TC=0+-100 19701 MF7C1/2-T0-1822-F 
A11XA7 1251-0649 2 CONNECTOR 15-PIN F POST TYPE 27264 09-52-3151 
A12 01740-66503 1 BOARD ASSY, GATE AMPLIFIER 28480 01740-06503 
A12C1 0180-0230 CAPACITOR-FXD 1 UF +-20% 50VOC TA-SOLID 56289 150D 105X0050A2 

A12C2 0160-0165 3 CAPACITOR-FXD .056UF +-10% 200WVDC POL YE S6289 292PS6392 
A12C3 0160-3665 CAPACITOR-FXD .01UF +-20% SOOWVDC CER 28480 0160-3665 
A12C4 0160-366S CAPACITOR-FXD .01UF +-20% SOOWVDC CER 28480 0160-366S 
A12CS 0160-016S CAPACITOR-FXD .OS6UF +-10% 200WVDC POL YE 56289 292PS6392 
A12C~ 0160-34S2 CAPACITOR-FXD .02UF +-20% 100WVDC CER 28480 0160-34S2 

A12C7 0140-0196 CAPACITOR-FXD 1SOPF +-5% 300WVDC MICA 72136 DM 1SF1S1J0300WV1CR 
A12C8 NOT ASSIGNED 
A12C9 0160-3452 CAPACITOR-FXD .02UF +-20% 100WVOC CER 28480 0160-34S2 
A12C10 0160-34S2 CAPACITOR-FXD .02UF +-20% 100WVDC CER 28480 0160-34S2 
A12C11 0121-0478 1 CAPACITOR-VAR TE 0.25-1.S PF 28480 0121-0478 
A12CR1 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-3S 28480 1901-0040 
A12CR2 1901-0040 DIODE-SWITCHING 30V SOMA 2NS D0-35 28480 1901-0040 
A12CR3 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-3S 28480 1901-0040 
A12MP1 1205-0095 HEAT-DISSIPATOR SGL T0-5/T0-39 PKG 28480 120S-009S 
A12MP2 01801-01206 2 BRACKET, ANGLE 28480 01801-01206 
A12P1 12S1-3319 1 CONNECTOR 10-PIN M POST TYPE 27264 09-64-1101(A2402-10AI 

A1201 18S3-001S TRANSISTOR PNP SI PD=200MW FT=SOOMHZ 28480 18S3-0015 
A1202 18S3-0232 TRANSISTOR PNP SI T0-39 P0=1W FT=200MHZ 28480 1853-0232 
A1203 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 
A1204 1854-0271 1 TRANSISTOR NPN SI T0-39 PD=lW FT=1SOMHZ 28480 1854-0271 
A12R1 0684-1231 2 RESISTOR 12K 10% -25W FC TC=-400/+800 01121 CB1231 

A12R2 07S7-0422 RESISTOR 9091% .12SW F TC=0+-100 24S46 C4-1/8-T0-909R-F 
A12R3 2100-3423 1 RESISTOR-VAR CONTROL CC 10K 20% LIN 28480 2100-3423 
A12R4 0698-31S2 1 RESISTOR 3.48K 1% .12SW F TC=o+-100 16299 C4-1/8-T0-3481-F 
A12RS 0698-3159 1 RESISTOR 26.lK 1% .125W F TC=0+-100 16299 C4-1/8 T0-2612-F 
A12R6 0698-3158 RESISTOR 23.7K 1% .125W F TC=0+-100 16299 C4-1 /8-T0-2372-F 

A12R7 0757-0124 RESISTOR 39.2K 1% .12SW F TC=o+-100 24546 C5-1/4-T0-3922-F 
A12R8 0757-0440 1 RESISTOR 7.5K 1% .12SW F 24546 C4-1/8-T0-7501-F 
A12R9 0757-0737 1 RESISTOR 1.62K 1% .25W F TC=0+-100 24546 C5-1/4-T0-1621-F 
A12R10 0698-3646 1 RESISTOR 12K S% 2W MO TC=o+-200 16299 FP42-2-T00-1202-J 
A12R11 07S7-0435 RESISTOR 3.92K 1% .125W F 24546 C4-1/8-T0-3921-F 

A1-2R12 2100-3273 RESISTOR-VAR TRMR 2K OHM 10% C SIDE ADJ 73138 72XR2K 
A12R13 0757-0843 1 RESISTOR 1SK 1% .5W F TC=0+-100 19701 M F7C1 /2-T0-1502-F 
A12R14 0687-1211 1 RESISTOR 120 10% .SW CC TC=0+529 01121 E81211 
A12R15 0684-1021 RESISTOR 1K10% .25W CC 01121 CB1021 
A12R16 2100-3353 1 RESISTOR-VAR TRMR 20K OHM 10% C SIDE ADJ 73138 72XR20K 

A12R17 0684-1021 RESISTOR 1K10% .2SW CC 01121 CB1021 
A12R18 0684-4731 1 RESISTOR 47K 10% .25W CC 01121 CB4731 
A12R19 0684-3931 2 RESISTOR 39K 10% .25W FC TC=-400/+800 01121 CB3931 
A12R20 0684-3331 RESISTOR 33K 10% .25W CC 01121 CB3331 
A12R21 0684-2211 1 RESISTOR 220 10% .25W FC TC=-400/+600 01121 CB2211 

A12R22 2100-3424 1 RESISTOR, VAR 5M 30% CC 28480 2100-3424 
A12S1 3101-1767 1 SWITCH-PB DPDT MOM 1A 300VAC 28480 3101-1767 
A12U1 1821-0001 IC CA3046 XSTR ARRAY 02735 CA3046 
A12VR1 1902-0025 2 DIODE-ZNR 10V S% 00-7 PD=.4W TC=+.06% 04713 sz 10939-182 
A12VR2 1902-3345 1 DIODE-ZNR 51.lV S% D0-7 PD=.4W TC=+.081% 04713 sz 10939-386 
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Replaceable Parts Model 1740A 

Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number Designation Code 

A12XA16 1251-0649 CONNECTOR 15-PIN F POST TYPE 27264 09-52-3151 
A12XU1 1200-0441 SOCKET-IC 14-CONT DIP-SLDR-TERMS 00779 583S27-1 
A13 01740-66S16 1 BOARD ASSY, VERTICAL CONTROL SWITCHING 28480 01740-66516 
A13R1 0757-0282 2 RESISTOR 221 1% .125W F 07716 CEA-993 
A13R2 07S7-0282 RESISTOR 221 1% .12SW F 07716 CEA-993 

A13S1 3101-1908 1 SWITCH-PB 2STA 4PDT INTLH .394 IN-CTRS 28480 3101-1908 
A13S2 3101-1907 SWITCH-PB 4STA INTLH .394 IN-CTRS .45A 28480 3101-1907 
A13XA3P3 1251-3900 2 CONNECTOR 8-PIN F POST TYPE 27264 09-52-3083 
A13XA3P4 12S1-3900 CONNECTOR 8-PIN F POST TYPE 27264 09-S2-3083 
A14 01740-66S04 1 BOARD ASSY, INTERFACE 28480 01740-66504 

A140PTION 101 01740-66514 1 BOARD ASSY, INTERFACE; OPTION 101 STATE DISPLAY 28480 01740-66514 
A14XA3 1251-0477 CONNECTOR-PC EDGE 12-CONT/ROW 1-ROW 9D949 143-012-07-109 
A14XA7 12S1-0213 2 CONNECTOR-PC EDGE 15-CONT/ROW 1-ROW 9D949 143-015-07-109 
A14XA16 12S1-38S2 2 CONNECTOR 1S-PIN F POST TYPE 27264 09-S2-3153 
A14C1 0140-0200 1 CAPACITOR-FXD 390PF +-S% 300WVDC MICA 72136 OM 1SF391J0300WV1CR 

A14C2 0140-0178 1 CAPACITOR-FXD S60PF +-2% 300WVDC MICA 72136 OM 15F561G0300WV1 CR 
A14CR1 1901-0040 DIODE-SWITCHING 30V SONA 2NS D0-35 28480 1901-0040 
A14CR2 1901-0040 DIODE-SWITCHING 30V 50NA 2NS D0-35 28480 1901-0040 
A14CR3 1901-0040 DIODE-SWITCHING 30V 50NA 2NS D0-35 28480 1901-0040 
A14CR4 1901-0040 DIODE-SWITCHING 30V 50NA 2NS D0-35 28480 1901-0040 

A14CRS 1901-0040 DIODE-SWITCHING 30V 50NA 2NS D0-3S 28480 1901-0040 
A14CR6 1901-0040 DIODE-SWITCHING 30V 50NA 2NS D0-3S 28480 1901-0040 
A14CR7 1901-0040 DIODE-SWITCHING 30V 50NA 2NS D0-3S 28480 1901-0040 
A14CR8 1901-0040 DIODE-SWITCHING 30V SONA 2NS D0-35 28480 1901-0040 
A1401 18S4-0215 TRANSISTOR NPN SI PD=3SOMW FT=300MHZ 04713 SPS 3611 

A1402 18S4-0215 TRANSISTOR NPN SI PD=3SOMW FT=300MHZ 04713 SPS 3611 
A1403 1854-0215 TRANSISTOR NPN SI PD=3SOMW FT=300MHZ 04713 SPS 3611 
A1404 18S4-021S TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 
A14QS 18S4-021S TRANSISTOR NPN SI PD=3SOMW FT=300MHZ 04713 SPS 3611 
A14R1 0698-31SS RESISTOR 4.64K 1% .125W F TC=o+-100 16299 C4-1/8-T0-4641-F 

A14R2 0684-1031 1 RESISTOR 10K 10% .25W FC TC=-400/+700 01121 C81031 
A14R3 0757-0290 1 RESISTOR 6.19K 1% .125W F TC=o+-100 19701 MF4C1/8-T0-6191-F 
A14R4 0757-0280 4 RESISTOR 1K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1001-F 
A14RS 0757-0394 2 RESISTOR 51.1 1% .125W F TC=0+-100 24S46 C4-1 /8-T0-51R 1-F 
A14R6 0757-0394 RESISTOR 51.11% .125W F TC=o+-100 24546 C4-1/8-T0-51 R1-F 

A14R7 07S7-0280 RESISTOR 1K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1001-F 
A14R8 07S7-0433 RESISTOR 3.32K 1% .125W F TC=o+-100 24546 C4-1/8-T0-3321-F 
A14R9 0757-0278 1 RESISTOR 1.78K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1781-F 
A14R10 0684-1011 RESISTOR 100 10% .25W FC TC=-400/+500 01121 CB1011 
A14R11 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F 

A14R12 0757-0439 RESISTOR 6.81K 1% .125W F TC=o+-100 24546 C4-1/8-T0-6811-F 
A14R13 0757-0408 RESISTOR 2431% .125W F TC=o+-100 24546 C4-1 /8-T0-243R-F 
A14R14 0757-0434 RESISTOR 3.65K 1% .125W F TC=o+-100 24546 C4-1/8-T0-3651-F 
A14R1S 0757-0408 RESISTOR 2431% .125W F TC=0+-100 24546 C4-1/8-T0-243R-F 
A14R16 0757-0280 RESISTOR lK 1% .12SW F TC=0+-100 24546 C4-1/8-T0-1001-F 

A14R17 07S7-0439 RESISTOR 6.81K 1% .125W F TC=o+-100 24546 C4-1/8-T0-6811-F 
A14R18 0757-0433 RESISTOR 3.32K 1% .125W F TC=o+-100 24546 C4-1/8-T0-3321-F 
A14XA3 1251-0477 CONNECTOR-PC EDGE 12-CONT/ROW 1-ROW 90949 143-012-07-109 
A14XA7 1251-0213 CONNECTOR-PC EDGE 15-CONT/ROW 1-ROW 90949 "143-015-07-109 
A14XA16 1251-38S2 CONNECTOR 1S-PIN F POST TYPE 27264 09-S2-31S3 

A1S 017 4Q-66S02 1 BOARD ASSY, HV POWER SUPPLY 28480 01740-66S02 
A1SC1 0180-1794 1 CAPACITOR-FXD 22UF +-1Cl% 3SVDC TA-SOLID S6289 1SOD226X903SR2 
A1SC2 0160-2264 1 CAPACITOR-FXD 20PF +-5% SOOWVDC CER 28480 0160-2264 
A15C3 0180-0269 1 CAPACITOR-FXD 1UF +7S-10% 1SOVDC AL S6289 30010SG1SOBA2 
A15C4 0160-0684 2 CAPACITOR-FXD 1000PF +-20% 4000WVDC MET 84411 HEW337 

A1SC5 0160-4051 1 CAPACITOR-FXD .01UF +-20% 4000WVDC MET 84411 HEW-337 
A15C6 0160-0544 1 CAPACITOR-FXD .022UF +-20% 4000WVDC MET 84411 HEW-337 
A15C7 0160-0584 1 CAPACITOR-FXD .068UF +-20% 4000WVDC MET 56289 430P683040 
A15C8 0160-0684 CAPACITOR-FXD 1000PF +-20% 4000WVDC MET 84411 HEW-337 
A15C9 0160-4079 1 CAPACITOR-FXD 1500PF +-20% 4000WVDC MET 28480 0160-4079 

A1SC10 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 1500225X9020A2 
A15C11 0180-0197 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D22SX9020A2 
A1SC12 0170-0040 CAPACITOR-FXD .047UF +-10% 200WVDC PO LYE 56289 292P47392 
A1SC13 0160-3443 CAPACITOR-FXD .1 UF +80-20% SOWVDC POL YE 28480 0160-3443 
A1SC14 0160-0165 CAPACITOR-FXD .OS6UF +-10% 200WVDC PO LYE 56289 292P56392 

A1SC15 0180-0230 CAPACITOR-FXD 1 UF +-20% SOVDC TA-SOLID 56289 15001 OSX0050A2 
A1SC16 0160-0168 CAPACITOR-FXD .1UF +-10% 200WVDC POL YE S6289 292P10492 
A1SC17 0180-0230 CAPACITOR-FXD 1 UF +-20% 50VDC TA-SOLID 56289 1500105X0050A2 
A1SCR1 1901-0028 6 DIODE-PWR RECT 400V 7SONA D0-29 04713 SR13S8-9 
A1SCR2 1901-0028 DIODE-PWR RECT 400V 7SONA 00-29 04713 SR1358-9 

A15CR3 1901-0028 DIODE-PWR RECT 400V 7SONA 00-29 04713 SR1358-9 
A15CR4 1901-0028 DIODE-PWR RECT 400V 750NA D0-29 04713 SR1358-9 
A15CRS 1901-0028 DIODE-PWR RECT 400V 750NA 00-29 04713 SR1358-9 
A15CR6 1901-0028 DIODE-PWR RECT 400V 7SONA 00-29 04713 SR1358-9 
A15CR7 1901-0683 1 DIODE-HV RECT 10KV 5NA 250NS 28480 1901-0683 
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Table 6-2. Replaceable Parts (Cont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number Designation Code 

A15DS1 2140-0013 2 LAMP-GLOW T-2 BULB 57V 74276 NE23A 
A15DS2 2140-0013 LAMP-GLOW T-2 BU LB 57V 74276 NE23A 
A15E1 2110-0269 4 FUSEHOLDER, CLIP TYPE .25 FUSE 91506 6008-32CN 
A15F1 2110-0007 2 FUSE 1A 250V SLO-BLO 1.25X.25UL 71400 MDL-1 
A15L1 9140-0171 1 COIL-FXD MOLDED RF CHOKE 40UH 10% 06560 10608·1 

A15L2 9140-0210 1 COIL-FXD MOLDED RF CHOKE 100UH 5% 24226 1S/103 
A1SL3 9140-0129 1 COIL-FXD MOLDED RF CHOKE 220UH 5% 24226 1S/223 
A1SMP1 S040-0402 1 MOUNT: TRANSFORMER 28480 5040-0402 
A1SMP2 S040-0430 1 MOUNT: TRANSFORMER 28480 S040-0430 
A1SQ1 18S4-0071 TRANSISTOR NPN SI PD"300MW FT=200MHZ 28480 18S4-0071 

A1SQ2 18S3-0066 1 TRANSISTOR PNP SI T0-92 PD=200MW 28480 18S3-0066 
A1SR1 0684-1021 RESISTOR 1 K 10% .25W CC 01121 CB1021 
A15R2 2100-3253 RESISTOR-VAR TRMR SOK OHM 10% C TOP ADJ 73138 72PRSOK 
A15R3 0757-0485 1 RESISTOR 681K1% .12SW F TC=0+-100 24S46 NA4 
A15R4 0684-1031 RESISTOR 10K 10% .2SW CC 01121 CB1031 

A1SRS 0684-2221 RESISTOR 2.2K 10% .2SW CC 01121 CB2221 
A1SR6 0684-2221 RESISTOR 2.2K 10% .2SW CC 01121 CB2221 
A1SR7 0698-0061 1 RESISTOR SS.S 1% .2SW F TC=o+-100 91637 CMF-1/4-T1-SSRS-F 
A1SR8 0684-2221 RESISTOR 2.2K 10% .2SW CC 01121 CB2221 
A1SR9 0684-4721 RESISTOR 4.7K 10% .2SW CC 01121 CB4721 

A1SR10 0683-1065 1 RESISTOR 10M S% .25W FC TC=-900/+1100 01121 CB106S 
A15R11 0687-1S31 1 RESISTOR 1SK HJ% .5W CC TC=0+76S 01121 EB1531 
A1SR12 0687-3301 1 RESISTOR 33 10% .SW CC TC=0+412 01121 EB3301 
A1SR13 0698-8018 1 RESISTOR 30M 1% 3W CP TC=0+-100 03888 PVC17S-3-T0-3004-F 
A1SR14 0684-6831 1 RESISTOR 68K 10% .25W FC TC=-400/+800 01121 CB6831 

A15R15 0698-S353 1 RESISTOR 8.25M S% 1W CF TC=-360/-700 28480 0698-S3S3 
A1SR16 0698·6S80 1 RESISTOR 16.2SM S% 1W CF TC=-360/-700 28480 0698-6S80 
A1SR17 0687-1011 1 RESISTOR 100 10% .SW CC TC=o+S29 01121 EB1011 
A1SR18 0687-S611 1 RESISTOR S60 10% .5W CC TC=o+S29 01121 EBS611 
A15R19 NOT ASSIGNED 

A1SR20 0683-226S 1 RESISTOR 22M S% .2SW FC TC=-900/+1200 01121 CB226S 
A1SR21 07S7-0488 RESISTOR 909K 1% .125W F TC=o+-100 24S46 NA4 
A1SR22 07S7-0469 1 RESISTOR 1SOK 1% .12SW F TC=o+-100 24546 C4-1 /8-T0-1 S03-F 
A1SR23 0684-1041 RESISTOR 100K 10% .25W CC 01121 CB1041 
A1SR24 0684-1041 RESISTOR 100K 10% .2SW CC 01121 C81041 

A15H25 0684-3931 R~SISTUH 39K 10% .25W t-C TC=-400/+BOO 01121 CB3931 
A1SR26 2100-33SS 1 RESISTOR-VAR TRMR 100K OHM 10% C SIDE ADJ 73138 72XR100K 
A15R27 2100-3207 1 RESISTOR-TRMR SK 10% C SIDE-ADJ 1-TURN 32997 86X-1-5D2 
A15R28 0684-1011 RESISTOR 100 10% .25W CC 01121 CB1011 
A15R29 0757-0914 1 RESISTOR 390 2% .125W F TC=o+-100 24546 C4-1 /8-T0-391-G 

A15R30 0684-4721 1 RESISTOR 4.7K 10% .2SW FC TC=-400/+700 01121 CB4721 
A15R31 0757-0453 RESISTOR 30.1K 1% .12SW F TC=o+-100 24546 C4-1 /8-T0-3012-F 
A1SR32 0757-0471 1 RESISTOR 182K 1% .125W F TC=o+-100 24546 C4-1/8-T0-1823-F 
A1ST1 01740-61101 1 TRANSFORMER ASSY, H.V. 28480 01740-61101 
A1SU1 1826-0167 1 IC CA3094AT SWITCH 0273S CA3094AT 

A15VR1 1902-3256 1 DIODE-ZNR 23.7V 5% D0-7 PD=.4WTC=+.076% 04713 sz 10939-290 
A1SXA12 1251-0S89 CONNECTOR 10-PIN F POST TYPE 27264 09-S2-3101 
A16 01740-66S29 1 BOARD ASSY, LV POWER SUPPLY 28480 01740-66529 
A16C1 014Q-0208 1 CAPACITOR-FXD 680PF +-5% 300WVDC MICA 72136 DM1 SF681J0300WV1CR 
A16C2 0160-0168 CAPACITOR-FXD .1UF +-10% 200WVDC POL YE 56289 292P10492 

A16C3 0180-1827 1 CAPACITOR-FXD SOUF +S0-10% 25SVDC AL S6289 39DS06F2SDJE4 
A16C4 0180-0089 1 CAPACITOR-FXD 10UF +50-10% 150VDC AL 56289 30D106F150DD2 
A16C5 0180-1866 1 CAPACITOR-FXD SOOUF +7S-10% 7SVDC AL S6289 39D507G075H L4 
A16C6 0180-0091 1 CAPACITOR-FXD 10UF +50-10% 100VDC AL 56289 30D106F100DC2 
A16C7 0180-2500 1 CAPACITOR-FXD 1500UF +50-10% 16VDC AL 28480 0180-2500 

A16C8 0180-0S83 1 CAPACITOR-FXD 6000UF +75-10% 30VDC AL 28480 0180-0583 
A16C9 0160-2211 3 CAPACITOR-FXD 510PF +-S% 300WVDC MICA 28480 0160-2211 
A16C10 0180-00S9 2 CAPACITOR-FXD 10UF +75-10% 2SVDC AL 56289 30D 106G025B82 
A16C11 0180-0443 1 CAPACITOR-FXD S300UF +7S-10% 15VDC AL 28480 0180-0443 
A16C12 0160-2211 CAPACITOR-FXD 510PF +-S% 300WVDC MICA 28480 0160-2211 

A16C13 0180-0341 1 CAPACITOR-FXD 2SUF +75-10% 12VDC AL 56289 30D2S6G012BB2 
A16C14 0180-0576 1 CAPACITOR-FXD 3500UF +75-10% 30VDC AL 56289 39D596 
A16C15 0160-2211 CAPACITOR-FXD S10PF +-5% 300WVDC MICA 28480 0160-2211 
A16C16 0180-0059 CAPACITOR-FXD 10UF +75-10% 2SVDC AL S6289 30D106G02SBB2 
A16C17 0180-0039 1 CAPACITOR-FXD 100UF +75-10% 12VDC AL 56289 30D107G012CC2 

A16C18 0160-3451 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-3451 
A16C19 0160-34S1 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-34S1 
A16C20 0180-0106 CAPACITOR-FXD 60UF +-20% 6VDC TA-SOLID 56289 150D606X0006B2 
A16CR1 1906-0006 s DIODE-MULT FULL WAVE BRIDGE RECTIFIER 28480 1906-0006 
A16CR2 1906-0006 DIODE-MULT FULL WAVE BRIDGE RECTIFIER 28480 1906-0006 
A16CR3 1906-0006 DIODE-MULT FULL WAVE BRIDGE RECTIFIER 28480 1906-0006 
A16CR4 1906-0048 1 DIODE-FULL WAVE BRIDGE 100V 5A 83701 PETO 

A16CR5 1906-0006 DIODE-MULT FULL WAVE BRIDGE RECTIFIER 28480 1906-0006 
A16CR6 1906-0006 DIODE-MULT FULL WAVE BRIDGE RECTIFIER 28480 1906-0006 
A16CR7 1901-0040 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040 
A16E1 2110-0269 FUSEHOLDER, CLIP TYPE .25 FUSE 91506 6008-32CN 
A16P1 12S1·3902 1 CONNECTOR 12-PIN M POST TYPE 27264 09-65-1121 
A16P2 1251-3401 1 CONNECTOR 15-PIN M POST TYPE 27264 09-66-1151 
A16P3 1251-3901 CONNECTOR 15-PIN M POST TYPE 27264 09-65-1151 
A16P4 1251·37SO CONNECTOR 10-PIN M POST TYPE 27264 09·65-1101 
A16Q1 1853-0336 2 TRANSISTOR PNP SI PD=625MW FT=50MHZ 04713 MPSA92 
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A16Q2 18S3-0336 TRANSISTOR PNP SI PD=62SMW FT=SOMHZ 04713 MPSA92 
A1603 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS3611 
A1604 1854-057S 1 TRANSISTOR NPN SI PD=62SMW FT=50MHZ 04713 MPS-A42 
A1605 18S3-0080 2 TRANSISTOR PNP SI PD=300MW FT=30MHZ 28480 1853-0080 
A1606 1853-0080 TRANSISTOR PNP SI PD=300MW FT=30MHZ 28480 18S3-0080 

A1607 18S4-021S TRANSISTOR NPN SI PD=3SOMW FT=300MHZ 04713 SPS3611 
A1608 18S4-03S8 1 TRANSISTOR NPN SI PD=310MW FT=60MHZ 28480 18S4-0358 
A1609 18S3-0036 TRANSISTOR PNP SI PD=310MW FT=2SOMHZ 28480 18S3-0036 
A16010 18S3-0036 TRANSISTOR PNP SI PD=310MW FT=2SOMHZ 24880 1853-0036 
A16011 1853-0049 TRANSISTOR PNP SI CHIP PD=310MW 28480 1853-0049 
A16012 18S3-0084 TRANSISTOR PNP 2N4918 SI PD=30W FT=3MHZ 28480 18S3-0084 
A16R1 07S7-0454 RESISTOR 33.2K 1% .12SW F 24S46 C4-1 /8-T0-3322-F 
A16R2 0699-0003 1 RESISTOR 8.2 10% .5W CC TC=o+412 01121 EB82G1 
A16R3 0684-1241 RESISTOR 120K 10% .2SW F C TC=-800/900 01121 CB1241 
A16R4 0684-1031 RESISTOR 10K 10% .2SW CC 01121 CB1031 
A16RS 0698-345S RESISTOR 261K 1% .125W F 16299 C4-1/8-T0-2613·F 
A16R6 0698-449S RESISTOR 37.4K 1% .125W F 24546 C4-1/8-T0-3742-F 
A16R7 0684-1021 RESISTOR 1 K 10% .2SW CC 01121 CB1021 
A16R8 0684-1041 RESISTOR 100K 10% .2SW CC 01121 CB1041 
A16R9 07S7-0431 RESISTOR 2.43K 1% .12SW F 24S46 C4-1/8-T0-2431-F 
A16R10 0811-1668 2 RESISTOR 1.5 5% 2W PW TC=o+-400 7S042 8WH2·1R5-J 
A16R11 0684-1231 RESISTOR 12K 10% .25W FC TC=-400/+800 01121 CB1231 

A16R12 0684-1031 RESISTOR TOK 10% .25W CC 01121 CB1031 
A16R13 07S7-0450 1 RESISTOR 22.lK 1% .12SW F TC=Q+-100 24S46 C4-1/8-T0-2212-F 
A16R14 0698-5437 1 RESISTOR 12K .1% .125W F TC=O+-SO 24546 NCSS 
A16R1S 0684-1021 RESISTOR 1 K 10% .2SW CC 01121 CB1021 
A16R16 0684-4731 RESISTOR 47K 10% .2SW CC 01121 CB4731 

A16R17 NOT ASSIGNED 
A16R18 NOT ASSIGNED 
A16R19 NOT ASSIGNED 
A16R20 2100-32S3 RESISTOR-VAR TRMR SOK OHM 10% C TOP ADJ 73138 72PR50K 
A16R21 0684-8231 1 RESISTOR 82K 10% .2SW FC TC=-400/+800 01121 CB8231 

A16R22 0687-4721 1 RESISTOR 4.7K 10% -SW CC TC=o+647 01121 EB4721 
A16R23 07S7-0428 RESISTOR 1.62K 1% .125W F TC=Q+-100 24546 C4-1/8-T0-1621-F 
A16R24 0811-1668 RESISTOR 1.S S% 2W PW TC=0+-400 7S042 BWH2-1 RS-J 
A16R25 07S7-0433 RESISTOR 3.32K 1% _12sw F TC=0+-100 24S46 C4-1/8-T0-3321-F 
A16R26 2100-0554 RESISTOR-VAR TRMR SOOOHM 10% C TOP ADJ 73138 72PRSOO 

A16R27 07S7-1093 RESISTOR 3K 1% .12SW F TC=Q+-100 24546 C4-1/8-T0-3001-F 
A16R28 0698-3329 RESISTOR 10K .S% .12SW F TC=o+-100 03888 PM ESS-1/8-T0-1002-D 
A16R29 0698-S579 3 RESISTOR 5K .S% .12SW F TC=o+-100 24S46 C4-1 /8-TO-S001-D 
A16R30 0811-1666 1 RESISTOR 1 5% 2W PW TC=0+-800 75042 BWH2-1 RO-J 
A16R31 0684-3321 RESISTOR 3_3K 10% .2SW CC 01121 CB3321 

A16R32 0698-5S79 RESISTOR 5K .5% _12sw F TC=o+-100 24546 C4-1/8-T0-5001-D 
A16R33 0698-SS79 RESISTOR SK .S% .125W F TC=o+-100 24546 C4-1/8-TO-S001-D 
A16R34 07S7-0431 RESISTOR 47K 10% .2SW CC 01121 CB4731 
A16R35 0811-1667 1 RESISTOR 1.2 S% 2W PW TC=0+-400 7S042 BWH2-1R2-J 
A16R36 0683-471S 2 RESISTOR 470 S% .2SW FC TC=-400/+600 01121 CB4715 

A16R37 0684-1011 RESISTOR 100 10% .2SW CC 01121 CB1011 
A16R38 0683-471S RESISTOR 470 S% .25W FC TC=-400/+600 01121 CB471S 
A16R39 0684-1011 RESISTOR 100 10% .25W CC 01121 CB1011 
A16R40 0684-1041 RESISTOR 100K 10% .2SW CC 01121 CB1041 
A16R41 07S7-04S7 RESISTOR 47.SK 1% .125W F 24S46 C4-1/8-T0-47S2-F 
A16R42 0684-1811 RESISTOR 180 10% .2SW FC TC=-400/+600 01121 CB1811 
A16R43 07S7-0001 RESISTOR 13.3 1% .SW F TC=o+-100 19701 MFC-1/2-T0-13R3-F 

A16S1 3101-0555 1 SWITCH-PB DPDT ALTNG 4A 2SOVAC 28480 3101-05S5 
A16S2 3101-1914 1 SWITCH-SL 2-DPDT-NS STD 1.SA 2SOVAC PC 28480 3101-1914 
A16U1 1820-0196 3 IC RGLTR 07263 723HC 
A16U2 1820-0196 IC RGLTR 07263 723HC 
A16U3 1820-0196 IC RGLTR 07263 723HC 

A16VR1 1902-3048 1 DIODE-ZNR 3.48V 5% D0-7 PD=.4W TC=-.058% 04713 sz 10939-50 
A16VR2 1902-0025 DIODE-ZNR lOV 5% D0-7 PD=.4W TC=+.06% 04713 sz 10939-182 
A16VR3 1902-3036 DIODE-ZNR 3.16V 5% .4W MAX PD 04713 sz 10939-38 
A16VR4 1902-3082 DIODE-ZNR 4.64V S% .4W MAX PD 04713 sz 10939-86 
A16XU1 1200-047S SOCKET 22526 75060-005 

A16XU2 1200-0475 SOCKET 22526 75060-005 
A16XU3 1200-0475 SOCKET 22526 7S060-005 

See introduction to this section for ordering information 
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Table 6-3. List of Manufacturer Codes 

MFR MANUFACTURER NAME ADDRESS ZIP 
NO. CODE 

00000 U.S.A. COMMON ANY SUPPLIER OF USA 
00779 AMP INC HARRISBURG PA 17105 
0080A ASSMAWN 
0086S STETTNER-TRUSH INC CAZENOVIA NY 13035 
01121 ALLEN BRADLEY CO MILWAUKEE WI 53212 
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75231 
02114 FERROXCUBE CORP SAUGERTIES NY 12477 
02735 RCA CORP SOLID STATE DIV SOMMERVILLE NJ 08876 
03888 PYROFILM CORP WHIPPANY NJ 07981 
04713 MOTOROLA SElllllCONDUCTOR PRODUCTS PHOENIX AZ 85008 
06560 AIRCO SPEER ELEK DIV AIR RDCN CO NOGALES AZ 85621 
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94040 
11236 CTS OF BERNE INC BERNE IN 46711 
12697 CLAROSTAT MFG CO INC DOVER NH 03820 
13103 THERMALLOY CO DALLAS TX 75247 
16299 CORNING GL WK ELEC CMPNT DIV RALEIGH NC 27604 
17856 SILICON IX INC SANTA CLARA CA 95050 
19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067 
24226 GOWANOA ELECTRONICS CORP GOWANDA NY 14070 
24546 CORNING GLASS WORKS (BRADFORD) BRADFORO PA 16701 
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051 
27264 MOLEX PRODUCTS CO DOWNERS GROVE IL 60515 
28480 HEWLETT-PACKARD CO CORPORATE HO PALO ALTO CA 94304 
30983 MEPCO/ELECTRA CORP SAN DIEGO CA 92121 
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507 
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247 
57771 STIMPSON EDWIN 8 CO INC BROOKLYN NY 11205 
6F364 CENTRE ENGINEERING INC STATE COLLEGE PA 16801 
71400 BUSSMAN MFG DIV OF MCGRAW-EDISON CO ST LOUIS MO 63017 
71785 TRW ELEK COMPONENTS CINCH DIV ELK GROVE VILLAGE IL 60007 
72136 ELECTRO MOTIVE MFG CO INC WILLIMANTIC CT 06226 
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA 16512 
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634 
74276 SIGNALITE INC NEPTUNE NJ 07753 
74970 JOHNSON E F CO WASECA MN 56093 
75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108 
84411 TRW CAPACITOR DIV OGALLALA NE 69153 
9D949 AMPHENOL SALES DIVOF BUNKER-RAMO HAZELWOOD MO 63042 
91506 AUGATINC ATTLEBORO MA 02703 
91637 DALE ELECTRONICS INC COLUMBUS NE 68601 
95121 QUALITY COMPONENTS INC ST MARYS PA 15857 

See introduction to this section for ordering information 
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SECTION VII 

MANUAL CHANGES 

7-1. INTRODUCTION. 

7-2. This section contains information required to 
backdate or update this manual for a specific instru
ment. Descriptions of special and standard options are 
also provided in this section. 

7-3. MANUAL CHANGES. 

7-4. This manual applies directly to instruments 
having the same serial prefix shown on the manual 
title page. If the serial prefix of your instrument is not 
the same as the one on the title page, find your serial 
prefix in table 7-1 and make all changes to the manual 
that are listed for that serial prefix. When making 
changes listed in table 7-1, make the change with the 
highest number first. For example, if backdating 
changes 1, 2, and 3 are required for your serial prefix, 
do change 3 first, then change 2, and finally change 1. 
If the serial prefix of your instrument is not listed 
either on the title page or in table 7-1, refer to the 
enclosed MANUAL CHANGES sheet for updating 
information. Also, if a MANUAL CHANGES sheet is 
supplied, make all indicated ERRATA corrections. 

Table 7-1. Manual Changes 

Serial Prefix Make Changes 

1522A 7-4, 2, 1 
1526A 7-2 
1533A 7-3 
1541A 7-4 
1551A 7-5 
1612A 7, 6 
1616A 7 

CHANGE 1 

Table 6-2, 
A7 Option 101: Change to HP Part No. 01740-66518; 

BOARD ASSY:HORIZONTAL SWEEP; Mfr Code 
28480; Mfr Part No. 01740-66518. 

A7C39: Change to HP Part No. 0160-2198; CAPACI
TOR-FXD 20 PF +-5% 300 WVDC MICA; Mfr 
Code 28480; Mfr Part No. 0160-2198. 

Delete: A 7C49. 
A7L3 and A7L7: Change to HP Part No. 9140-0105; 

COIL-FXD MOLDED RF CHOKE 8.2 UH 10%; 
Mfr Code 24226; Mfr Part No. 15/821. 

A7R155: Change to HP Part No. 0684-1021; RESIS
TOR lK 10% .25W CC TUBULAR; Mfr Code 01121; 
Mfr Part No. CB1021. 

Schematic 7, 
Delete: A 7C49. 

Figure 8-16, 
Replace component locator m figure 8-16 with 

figure 7-1. 
Schematic 12, 

Move A 7C39 from present position, and insert be
tween base of A 7Q30 and ground. Change value 
to 20 pF. 

Change A 7L3 and A 7L 7 to 8.2 µH. 
Change A7R155 to lK. 

CHANGE2 

Paragraph 5-51k and 5-56h; tables 5-6, 5-8, and 5-9, 
Change A8R43 to A8C7. 

Table 5-7 and 5-9, 
Change A9R28 to A9C5. 

Figure 5-5, 
Change A8R43 to A8C7 and A9R28 to A9C5. 

Table 6-2, 
Add: A3C79; HP Part Nu. OlG0-0021; CAPACITOR

FXD .47 PF ±5% 500 WVDC TI DIOX; Mfr Code 
95121, Mfr Part No. Type QC. 

A3R54 and A3R55: Change to HP Part No. 0757-
0284; RESISTOR 150 1 % .12 WF TUBULAR; Mfr 
Code 24546; Mfr Part No. C4-1/8-T0-151F. 

A8: Change to HP Part No. 01740-66510; BOARD 
ASSY, MAIN SWEEP; Mfr Code 28480; Mfr Part 
No. 01740-66510. 

A8C6: Change to HP Part No. 0160-3987; CAPAC
ITOR-FXD 86 PF +-2% 500 WVDC MICA; Mfr 
Code 28480; Mfr Part No. 0160-3987. 

Add: A8C7; HP Part No. 0121-0434; CAPACITOR-V 
TRMR-AIR 2-19.3 PF 350 V; Mfr Code 74970; 
Mfr Part No. 189-0507-125. 

A8C13: Change to HP Part No. 0140-0149; CAPAC
ITOR-FXD 470 PF +-5% 300 WVDC MICA; Mfr 
Code 72136; Mfr Part No. DM15F 4 71J0300WV1 CR. 

A8C14: Change to HP Part No. 0160-0157; CAPAC
ITOR-FXD 4700 PF +-10% 200 WVDC POLYE; 
Mfr Code 56289; Mfr Part No. 292P47292. 

A8C15: Change to HP Part No. 0170-0040; CAPAC
ITOR-FXD .047 UF +-10% 200 WVDC; Mfr Code 
56289; Mfr Part No. 292P47392. 

A8C16: Change to HP Part No. 0180-0376; CAPAC
ITOR-FXD .47 UF +-10% 35 VDC TA; Mfr Code 
56289; Mfr Part No. 150D474X9035A2. 

A8C17: Change to HP Part No. 0180-0100; CAPACI
TOR-FXD 4.7 UF +-10% 35 VDC TA; Mfr Code 
56289; Mfr Part No. 150D475X9035B2. 

A8C18: Change to HP Part No. 0180-0058; CAPACI
TOR-FXD 50 UF +-10% 25 VDC AL; Mfr Code 
56289; Mfr Part No. 30D506G025CC2. 
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Figure 7-2. Replacement for Component Locator in Figure 8-17 

A8R7: Change to HP Part No. 0757-0429; RESISTOR 
1.82K 1% .125 WF; Mfr Code 24546; Mfr Part No. 
C4-l/8-T0-1821-F. 

Add: A8R10 and A8Rll; HP Part No. 0757-0431; 
RESISTOR 2.43K 1 % .12 WF; Mfr Code 24546; 
Mfr Part No. C4-1/8-T0-2431-F. 

A8R25: Change to HP Part No. 0684-6801; 
RESISTOR 68 ohm 10% .25 WF; Mfr Code 01121; 
Mfr Part No. CB5801. 

Delete: A8R43. 
A9: Change to HP Part No. 01740-66509; BOARD 

ASSY, DELAYED SWEEP; Mfr Code 28480; Mfr 
Part No. 01740-66509. 

A9C4: Change to HP Part No. 0140-0193; CAPACI
TOR-FXD 82 PF +-5% 300 WVDC MICA; Mfr 
Code 72136; Mfr Part No. DM15E820J0300WV1 CR. 

Add: A9C5; HP Part No. 0121-0434; CAPACITOR
V TRMR-AIR 2-19.3 PF 350 V; Mfr Code 74970; 
Mfr Part No. 189-0507-125. 

Add: A9R8 and A9R9; HP Part No. 0757-0431; 
RESISTOR 2.43K 1 % .12 WF; Mfr Code 24546; 
Mfr Part No. C4-l/8-T0-2431-F. 

Delete: A9R28. 
Figure 8-13, Component Locator, 

Add: A3C79 between A3R54 and A3R55. 
Schematic 4, 

Add: A3C79 between point \Bl and junction of 
A3Cll and A3L3. \I 

Change: A3R54 and A3R55 to 150 ohms. 
Figure 8-1 7, 

Replace component locator in figure 8-17 with 
figure 7-2. 

Schematic 8, 
Change: A8C6 to 86 PF. 
Add: A8C7 2.0 - 19.3 PF capacitor, .05 - 2 µSEC, 

in parallel with A8C6. 

Change: A8C13 to 470 PF. 
Change: A8C14 to 4700 PF. 
Change: A8C15 to 0.047 UF. 
Change: A8C16 to 0.47 UF. 
Change: A8C17 to 4.7 UF. 
Change: A8C18 to 50 UF. 
Change: A8R7 to 1.82K. 
Add: A8R10 2.43K in series with A8Rll 2.43K to 

replace A8R43. The junction of A8R10 and A8Rll 
is connected to the same contact on A8Sl as the 
wiper of A8R43. 

Change: A8R25 to 68 ohms. 
Figure 8-19, 

Replace component locator m figure 8-19 with 
figure 7-3. 

Schematic 10, 
Change: A9C4 to 82 PF. 
Add: A9C5 2.0 - 19.3 PF capacitor, .05 - 2 µSEC, 

in parallel with A9C4. 
Add: A9R8 2.43K in series with A9R9 2.43K to re

place A9R28. The junction of A9R8 and A9R9 is 
connected to the same contact on A8Sl as the 
wiper of A9R28. 

Table 6-2, CHANGE 3 

A7: Change to HP Part No. 01740-66519; BOARD 
ASSY:HORIZONTAL SWEEP; Mfr Code 28480; 
Mfr Part No. 01740-66519. 

A7 Option 101: Change to HP Part No. 01740-
66520; BOARD ASSY:HORIZONTAL SWEEP; 
Mfr Code 28480; Mfr Part No. 01740-66520. 

Add: A7CR14; HP Part No. 1901-0376; DIODE-GEN 
PRP 35 V MAX VRM 50 MA; Mfr Code 28480; 
Mfr Part No. 1901-0376. 

Delete: A 7CR21, A 7CR22, A 7CR23, A 7R165, A 7R166, 
A 7R167, and A 7R168. 
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•••••••••••• 1 P1 12 
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-R2- 0'v @J I 
-R23- B 
-R22- B I 
-cs- -C1-

-R6-
-R1-

1 12 

•••••••••••• 
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-C9-

S1MP2 

{UNDER) S1MP4 
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S1MP3 

I 
-R19- [J I 
·-R18- / () 
-R17- ~), I 
-R16- ~~~-
-R15- -
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Model 1740A 

REF l GRID 
DES1G LOC 

REF l GRID 
DESIG LOC 

C1 

I 
B2 R5 I 8,2 

C2 D1 RB 63 
C3 D1 R7 B,2 
C4 c,3 R8 D,3 
C5 c,3 R9 D,3 
CB A3 R10 D3 
0 82 R11 D,3 
CB 8,2 R12 D,3 
C9 5,3 R13 °"' C10 A,1 R14 D,3 
C11 A 1 R15 D,3 
C14 A2 R16 01 
C15 M R17 D,1 
CR1 8,2 R18 °"' CR2 81 R19 D,1 
L1 M R20 82 

" C1 R21 8,2 
01 A2 R22 M 
02 A,1 R23 M 
03 82 R24 5,1 
04 A2 R25 M 
05 02 R27 M 
06 A2 S1MP1 C-2 
m A2 S1MP2 C,1 
R1 83 S1MP3 C,2 
R2 A2 S1MP4 c 1 
R3 82 U1 0,1 
R4 81 XA10 B,3 

A9 

17 40A-058-10-75 

Figure 7-3. Replacement for Component Locator in Figure 8-19 

A7P4: Change to HP Part No. 1251-3071; CON
NECTOR 8-PIN POST TYPE; Mfr Code 27264; 
Mfr Part No. 09-56-1081 (2183-8A). 

A 7R65, A 7R66, and A 7R68: Change to HP Part No. 
0684-4711; RESISTOR 470 ohms 10% .25 W CC; 
Mfr Code 01121; Mfr Part No. CB4711. 

A 7R7 4: Change to HP Part No. 0684-8221; RESISTOR 
8.2K 10% .25W CC; Mfr Code 01121; Mfr Part No. 
CB8221. 

A 7R97: Change to HP Part No. 2100-1788; 
RESISTOR-TRMR 500 10% C TOP-ADJ 1-TURN; 
Mfr Code 30983; Mfr Part No. ET50W501. 

Schematic 7, 
Add: A7CR14 between pins 3 and 4 ofA7Ul (cathode 

to pin 3). 
Delete: A7CR21, A7CR22, and A7CR23. 
Delete: Pin 1 on A 7P4, Change pin 2 to pin 1, 

and show cathode of DS4 to chassis ground through 
(0) wire. 

Change: A7R74 to 8.2K. 
Delete: A7R97, A7R165, A7R166, A7R167, and 

A7R168. 
Figure 8-16, 

Replace component locator in figure 8-16 with figure 
7-1, and add A7C49 between A7R53 and A7XA9. 
Add following note to figure 7-1: "Option 101: 
BOARD NUMBER CHANGES TO 01740-66520 
AND CRl 7-20 ARE ADDED." Change board 
number from 66518 to 66519. 

Schematic 9, 
Change: Pin 7 to 6, pin 8 to 7, and pin 9 to 8 on A 7P4. 

Schematic 11, 
Add: A 7R97 500 ohm variable resistor, A VS B CAL, 

between A7C47 and A7R98. 
Change: Pin 6 to 5, pin 5 to 4, pin 4 to 3, and pin 3 

to 2 on A7P4. 

7-4 

CHANGE4 

Table 6-2, 
AllC13: Change to HP Part No. 0150-0048, 

CAPACITOR-FXD .22 PF +-5% 500WVDC TI 
DIOX, Mfr Code 95121, Mfr Part No. Type QC. 

Delete: Al1Cl4. 
AllR6: Change to HP Part No. 0683-0395,RESIS

TOR 3.9 5% .25W CC, Mfr Code 01121, Mfr Part 
No. CB39G5. 

AllRll: Change to HP Part No. 0757-0457, RESIS
TOR 47.5K 1% .125WF TC=0+-100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-4752-F. 

Al lRl 7: Change to HP Part No. 0757-0457, RESIS
TOR 47.5K 1% .125WF TC=0+-100, Mfr Code 
24546, Mfr Part No. C4-1/8-T0-4752-F. 

AllR20: Change to HP Part No. 0683-0395, RESIS
TOR 3.9 5% .25W FC TC=-400/+500, Mfr Code 
01121, Mfr Part No. CB39G5. 

Schematic 11, 
AllC13: Change value to 0.22 PF. 
Delete: A11Cl4. 
A11R6: Change value to 3.9 ohms. 
AllR20: Change value to 3.9 ohms. 

CHANGE 5 

Table 6-2, 
A5MP1: Change HP Part No. and Mfr Part No. to 

01740-20504. 

CHANGE 6 

Table 6-2, 
WS: Change HP Part No. and Mfr Part No. to 

01740-61612. 
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Al6: Change HP Part No. and Mfr Part No. to 
() l 740-661)01. 

Delete: Al6C20, Al6Qll, and A16Ql2. 
Add: AHiRl 7, HP Part No. 0684-1021, RESISTOR 

lK 10% .25W CC, Mfr Code 01121, Mfr Part No. 
CB1021. 

Add: Al6Rl8, HP Part No. 0684-1021, RESISTOR 
IK !0'!11 .2GW CC, Mfr Code 01121, Mfr Part No. 
CB1021. 

Add: Al6R19, HP Part No. 0764-00cl3, RESISTOR 
::i;i 5% 2W MO TC=0+-200, Mfr Code 24546, Mfr 
Part No. FP42-Z-TOO-:J:302-J. 

Delete: Al6R41, Al6R42, Al6R43, Al6VR3, and 
A16VR4. 

Figure 8-10, 
Replace figure 8-10 with figure 7-4. 

Schematic 1, 
Make changes shown in figure 7-5. 

CHANGE 7 

Paragraph 2-9, 
Replace existing paragraph with the following para

graph and delete figure 2-2. 

2-9. The instrument is normally set at the factory for 
120-volt operation. To operate the instrument from any 
other ac power source, proceed as follows: 

a. Verify that Model 1740A power cable is not 
connected to any input power source. 

b. Remove bottom cover from the Model l 740A. 

c. On Low-voltage Power Supply Al6, set Line 
Selector Switch A16S2, to required positions for input 
ac power source. 

d. For 220-V inputs, replace fuse Al6Fl with 
O.G A slow-blow fuse supplied with instrument. 

e. Replace bottom cover. 

f. Connect Model l 740A input power cable to 
input power source. 

g. After changing the line voltage selection 
switch setting, remove Line-voltage Plate if applicable 
and reinstall it so proper line voltage is visible. 
Figure :3-1, 

Replace rear-panel photo with figure 7-6 and delete 
item 66, FUSE. 

Table 6-2, 
Delete Fl, HP Part No. 2110-0007, and Fl, HP Part 

No. 2110-0202. 
MP44: Change HP Part No. and Mfr Part No. to 

01740-00204. 
MP56: Change HP Part No. and Mfr Part No. to 

Ol 740-04Hl:3. 
MP57: Change HP Part No. and Mfr Part No. to 

01740-04104. 
MP60: Change HP Part No. and Mfr Part No. to 

01740-20502. 

Manual Changes 

Delete: A 7CR24 and A 7Rl69. 
A7R78: Change to HP Part No. 07G7-04:39, RESIS

TOR 6.81K 1% .12GWF, Mfr Code 24G46, Mfr Part 
No. C4-1/8-T0-681 l-F. 

Add: Al6El, HP Part No. 2110-0269, FUSE 
HOLDER, CLIP TYPE .25 FUSE, Mfr Code 
9lil06, Mfr Part No. 6008-:l2CN. 

Add: AI6Fl, HP Part No. 2110-0007, FUSE lA 
2GO V SLO-BLO 1.2G x .25 UL, Mfr Code 71400, 
Mfr Part No. MDL-1. 

Add: Al6Fl, HP Part No. 2110-0202, FUSE .5A 
2GO V SLO-BLO 1.25 x .25 UL, Mfr Code 71400, 
Mfr Part No. MDL-1/2. 

Figure G-5, 
Delete adjustment A7Rl69, DELAY START. 

Figure 6-1, 
Delete: Fl and XFI. 
Add: MPG8 as shown below. 

MP58 

Schematic 1, 
Change line input as shown below. 

Figure 8-10, 

I A"i6LvPs 
S1 

CUND 9 
I ~ 
I F 1 

I 
I 

L 

1A 
I 
I 
I 

~ 

_C_ 
(98) 

P1 

(344) 

Add AIGFl (location E-4) directly below Al6Sl. 
Schematic 7, 

Delete A 7CR24 and change SINGLE switch wiring as 
shown below. 

Schematic 9, 
Delete: A 7Rl 69. 

l s1c---U
~;g~t~r 

i 15VF (B) 

Change A 7R78 to 6810 ohms and show connection 
to ground. 
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REF I GRID REF l GRID REF l GRID REF l GRID REF l GRID REF l GRID REF l GRID 
DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC 

I I I I I I I 
C1 E-2 C15 A-4 P1 F-3 010 C-1 R13 C-4 R26 C-4 R40 C-1 
C2 F-2 C16 A-4 P2 D-1 R1 D-4 R14 C-4 R27 C-4 S1 E-3 
C3 E-2 C17 C-4 P3 F-1 R2 D-4 R15 C-5 R2B B-4 S2 D-3 
C4 D-3 C1B G-1 P4 E-4 R3 D-4 R16 C-5 R29 B-4 TP1 A-2 
C5 E-2 C19 G-1 Q1 D-4 R4 D-5 R17 G-2 R30 B-5 TP2 B-2 
CG C-3 CR1 E-3 02 D-4 R5 D-4 R1B G-2 R31 B-5 TP3 B-3 
C7 G-2 CR2 F-3 Q3 D-4 R6 D-4 R19 G-2 R32 A-4 TP4 C-3 
CB B-2 CR3 G-3 Q4 D-4 R7 D-5 R20 G-2 R33 A-4 TP5 C-3 
C9 C-5 CR4 G-3 Q5 C-4 RB D-5 R21 G-2 R34 A-4 TP6 D-3 
C10 C-4 CR5 F-3 Q6 C-4 R9 D-4 R22 B-5 R35 A-5 U1 C-4 
Cl 1 C-2 CR6 F-3 Q7 C-4 R10 C-5 R23 C-4 R36 C-1 U2 B-4 
C12 B-4 CR7 D-4 QB D-4 R11 C-4 R24 C-5 R37 A-2 U3 A-4 
C13 B-4 F1 E-4 Q9 A-3 R12 C-5 R25 C-4 R3B A-3 VR1 B-5 
C14 B-3 VR2 A-4 

Figure 7-4. Replacement for Component Locator in Figure 8-10 
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SECTION VIII 

SCHEMATICS AND TROUBLESHOOTING 

8-1. INTRODUCTION. 

B-2. This section contains schematics, troubleshooting 
data, repair information, and component-identification 
illustrations. An interconnection diagram is also pro
vided. 

8-3. PREVENTIVE MAINTENANCE. 

8-4. CLEANING. Painted surfaces can be cleaned with 
a commercial, spray-type window cleaner or with a 
mild soap and water solution. 

Avoid the use of chemical cleaning agents 
which might damage the plastics used in 
this instrument. Recommended cleaning 
agents are isopropyl alcohol, kelite (1 part 
kelite, 20 parts water), or a solution of 1 % 
mild detergent and !:J9'7o water. 

B-5. Corroded spots are best removed with soap and 
water. Stubborn residues can be removed with a fine 
abrasive. Protect such areas from further corrosion 
with an application of silicone resin such as GE DRI
FILM BB. 

8-6. SWITCH MAINTENANCE. The pushbutton switch
es in this instrument were designed for long, trouble
free service. If one of these switches should become 
defective, replacement rather than repair is recom
mended. 

B-7. Rotary switches can easily be serviced after re
moval from the instrument. For example, to remove 
the TIME/DIV switch, the TIME/DIV switch shaft 
must also be removed. Refer to the paragraphs on 
repair in this section for disassembly instructions. 

B-B. Conventional rotary switches are serviced by 
cleaning the contacts with a degreaser such as M-lBO 
FREON TF DEGREASER. Contact surfaces should 
be lubricated with a lubricant comparable to LUBRI
PLA TE FML produced by the Fiske Brothers Refining 
Company. LUBRIPLATE FML is available from the 
Hewlett-Packard Company (HP Part No. 6040-0305). 

B-9. To service the rotary switches on assemblies 
AB and A9, proceed as follows: 

a. Remove TIME/DIV knob and shaft (refer to 
paragraph B-24). 

b. Remove plug-in assembly (AB or A9) from 
assembly A 7. 

c. Note orientation of slot m rotor section of 
switch. 

d. Remove metal retainer ring from rotor switch 
and separate two sections. 

e. Check contact area on etched circuit board. 
If contact area shows excessive wear, replace circuit 
board. 

f. Check contact on both rotor sections. If con
tacts show excessive wear, replace rotor section. 

g. Clean and lubricate contacts on etched circuit 
board and rotors as described in paragraph B-8. 

h. Place rotor sections on etched circuit board 
and reinstall retainer ring. 

i. Position slotted portion of open rotor section 
as noted in step c. 

j. Reinstall assembly in instrument. 

k. Reinstall TIME/DIV shaft and knob assembly. 

1740A-060-10-75 

Figure 8-1. Switch Extender Shaft Removal 

B-l 
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8-10. Switches in the vertical attenuators require no 
lubrication, cleaning, or maintenance. 

8-11. To remove foe horizontal right-angle switch ex
tender shafts, depress the switch connected to the 
extender shaft to be removed. While supporting switch 
shaft with finger, gently pull extender shaft away from 
circuit board (90° from the switch axis). To reinstall, 
reverse removal procedure (see figure 8-1). 

8-12. REMOVAL AND REPLACEMENT. 
8-13. Instructions for removing major assemblies are 
contained in the following paragraphs. Instructions for 
repairing circuit board assemblies are provided in 
paragraph 8-28. A replaceable parts list is provided 
in Section VI. 

8-14. CRT REMOVAL AND REPLACEMENT. To re
move and replace the CRT, see figures 6-1 and 8-2, 
and proceed as follows: 

POST-ACCELERATOR LEAD (RED) 

Model 1740A 

WARNING I 
To prevent personal injury, wear a face 
mask or goggles when handling the CRT. 
Wear protective gloves and handle the 
CRT carefully. 

a. Disconnect line cord and remove top and bot
tom covers from instrument. 

b. Disconnect the post-accelerator lead and 
immediately discharge lead to ground. 

I WARNING I 
Failure to discharge high voltage can 
result in severe electrical shock to person
nel and damage to the instrument. 

~ SECURES 
[;t- CRT SHIELD 

I TO 
CHASSIS 
(4 SCREWS) 

1740A-061-10-75 

Figure 8-2. CRT Removal 
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c. Remove rear-panel CRT socket cover (MP33); 
then disconnect socket. 

d. Remove HVPS cover (MP54). 

e. Disconnect (956) and (957) wires from rear of 
HV Power Supply Assembly A15. 

f. Disconnect all neck-pin leads. 

g. Disconnect seven CRT cable wires from top of 
gate amplifier Al2, and lay this cable to outside of 
instrument. 

h. Remove four screws (two per side) that secure 
rear of CRT shield (MP65) to chassis. 

i. Gently move CRT and shield about two inches 
toward rear of instrument. 

j. Tilt shield up and gently lift CRT and shield 
out of the instrument. 

k. Loosen clamp screw at rear of shield and 
remove CRT from shield. 

When removing or installing CRT, be 
careful not to bend CRT neck pins. 

I. To reinstall CRT, reverse removal procedure; 
however, do not tighten clamp screw until after shield 
is secured with four screws and CRT is positioned 
against front mount. The shield does not have to press 
completely onto front mount. 

8-15. HIGH-VOLTAGE POWER SUPPLY ASSEMBLY 
REMOVAL AND REPLACEMENT. To remove High
voltage Power Supply Assembly A15, see figure 6-1 
and proceed as follows: 

a. Remove HV cover (MP54). 

b. Discharge high voltage by shorting test point 
A15TP1 to chassis. 

WARNING I 
Failure to discharge high voltage can 
result in severe electrical shock to person
nel and damage to the instrument. 

c. Disconnect two (6) wires and one (2) wire on 
FOCUS potentiometer A12R22 from A15. 

d. Disconnect (956) and (957) wires from rear of 
A15. 

Service 

e. Remove CRT socket cover (MP33). 

f. Disconnect CRT socket. 

g. Remove plug to HV oscillator, Ql. Note plug 
orientation (wires remain parallel from board to 
device). 

h. Disconnect Gate Amplifier Assembly A12 
from Low-voltage Power Supply Assembly A16. 

1. Disconnect A15 from A12. 

I WARNING I 
When performing next step, discharge 
high voltage by holding insulated part of 
wires and touching the two leads together. 

j. Lift A15 and disconnect the (0) wire and the 
large wire from HV Multiplier Assembly A6. 

k. Remove Al5. 

I. To reinstall Al5, reverse removal procedure; 
remembering to again short (0) wire and large wire 
from HV multiplier as in step j. 

8-16. HV MULTIPLIER ASSEMBLY REMOVAL AND 
REPLACEMENT. To remove HV Multiplier Assembly 
A6, see figure 6-1 and proceed as follows: 

a. Disconnect post-accelerator lead from CRT 
and immediately discharge lead to ground. 

I WARNING I 
Failure to discharge high voltage can 
result in severe electrical shock to person
nel and damage to the instrument. 

b. Remove High-voltage Power Supply Assembly 
Al5 (see paragraph 8-15). 

c. Remove bracket over A6 (two screws to chassis 
and two screws to rear panel). 

d. Lift bracket off large wire to A6. 

e. Disconnect post-accelerator lead cable clamp. 

f. Remove two screws securing A6 to chassis and 
remove A6. 

g. To reinstall A6, reverse removal procedure. 

8-17. LOW-VOLTAGE POWER SUPPLY ASSEMBLY 
REMOVAL AND REPLACEMENT. To remove Low-volt
age Power Supply Assembly A16, see figures 6·1 and 
8-3 and proceed as follows: 

8-3 
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NOTE 

Removal of A16 is not necessary unless 
it must be replaced; all work can be per
formed with A16 in place except for repair 
or replacement of line selection and on-off 
switches. 

a. Remove Interface Assembly A14. 

b. Disconnect gate output wires (9) and (3). 

c. Disconnect two plugs to power transformer. 

d. Remove line cover (MP57) by removing two 
screws. 

e. Disconnect ac input leads (90) and (908). 

f. Disconnect five plugs to series regulators 
(Q2-6). 

g. Remove five screws holding A16 to chassis. 

h. Disconnect plug to Gate Amplifier Assembly 
A12. 

8-4 

PLUGS TO SERIES GATE 
REGULATORS AMPLIFIER 

PLUGS TO 
POWER TRANSFORMER 

LV 
POWER 
SUPPLY 

1740A-062-10-75 

Figure 8-3. L V Power Supply Removal 

Model 1740A 

i. Carefully lift A16 and move toward front of 
instrument. LINE switch shaft will protrude through 
front panel. 

j. Unscrew LINE switch shaft and extract it. 

k. Remove button from shaft; A16 can now be 
removed. 

I. To reinstall A16, reverse removal procedure, 
except after Al6 is secured in place, screw LINE 
switch shaft into switch (switch must be in "out" 
position) until slot is halfway through bezel, then press 
button onto shaft (refer to paragraph 8-18, figure 8-4). 

8-18. GATE AMPLIFIER ASSEMBLY REMOVAL AND 
REPLACEMENT. To remove Gate Amplifier Assembly 
A12, see figures 6-1 and 8-4 and proceed as follows: 

a. Remove HVPS cover (MP54). 

b. Disconnect nine wires on component side of 
Al2. 

c. Disconnect two (6) wires and one (2) wire from 
FOCUS potentiometer to A15 (HVPS). 

d. Disconnect (9) Z-axis wire on rear of Al2. 

e. Remove FOCUS and INTENSITY shafts from 
potentiometers using small hex wrench (Allen 050). 

f. Disconnect A12 from A16 (LVPS). 

g. Disconnect A12 from A15 (HVPS). 

h. Remove BEAM FIND shaft by pushing A12 
forward so that button clears front panel and unscrew 
shaft. 

i. Remove button from shaft. 

j. Remove Al2. 

k. To reinstall Al2, reverse the removal pro
cedure, except install BEAM FIND shaft and adjust 
so slot is halfway through bezel after HVPS cover (MP54) 
is secured; then install button. 

8-19. VERTICAL OUTPUT AMPLIFIER ASSEMBLY 
REMOVAL AND REPLACEMENT. To remove Vertical 
Output Amplifier Assembly A5, see figure 8-5 and pro
ceed as follows: 

a. Disconnect delay line wires (4), (6), and (0) 
from back of A5. 

b. Disconnect CRT leads (3) and (9). 

c. Disconnect plug to Vertical Preamplifier 
Assembly A3 (push down gently on A3). 
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DETAIL B 
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WHEN REPLACING 
EXTENDERS, PLACE 
EXTENDER OVER 
POT SHAFT AND 
CONTINUE ROTATING 
IN ONE DIRECTION UNTIL 
IT FULLY SEATS 
ON SHAFT. 
TIGHTEN SET SCREW 

1740A-063-10-75 

Figure 8-4. Gate Amplifier Assembly Removal 

d. Remove four screws that hold A5 and bracket 
to chassis, and remove assembly. 

e. Remove two screws holding A5 to bracket and 
heat sink, and remove board. 

f. To reinstall A5, reverse removal procedure. 

VERTICAL 

Figure 8-5. Vertical Output Amplifier Removal 

8-20. Vertical Output Amplifier IC ASA 1 Removal and 
Replacement. To remove A5Al, see figure 8-6 and pro
ceed as follows: 

a. Remove Vertical Output Amplifier A5 as 
described in paragraph 8-19. 

b. A5Al can be removed from heat sink. (Heat 
sink can remain on bracket or be removed.) 

c. To reinstall A5Al, reverse the removal pro
cedure, being certain to note orientation of parts as 
shown in figure 8-6. 

DOUBLE 
CONTACT 

[1JJA5A1 
THIN COAT OF 
THERMAL COMPOUND 

HEAT SINK 

Figure 8-6. A5Al Removal 174DA-o&s-io-75 
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8-21. VERTICAL PREAMPLIFIER ASSEMBLY A3, 
DELAY LINE ASSEMBLY A4, AND VERTICAL CON
TROL SWITCHING ASSEMBLY A 13 REMOVAL AND RE
PLACEMENT. To remove A3, A4, and A13 Assemblies, 
proceed as follows: 

a. Disconnect Interface Assembly A14. 

b. Remove channel A and B POS, vernier, 
coupling, and VOLTS/DIV knobs. 

c. Remove nuts and washers from both input 
BNC connectors. 

d. Disconnect (9) wire from calibrator output. 

e. Disconnect delay line wires (4), (6), and (0) 
from rear of Vertical Output Amplifier A5. 

f. Remove delay line clamp screw from chassis. 

g. Disconnect twin leads (3, 4) and (1, 9) at 
Horizontal Sweep Assembly A7. 

h. Remove channel A attenuator shield by re
moving three screws. 

i. Remove screw that connects Horizontal Sweep 
Assembly A 7, shield, and A3 together. This screw is 
close to point where (1, 9) twin lead attaches to A 7. 

j. Disconnect plug to A5. 

k. Carefully tilt A3 outward and extract toward 
rear. 

1. Disconnect vernier UNCAL light cable (95), 
(96), and two (0) wires. 

m. To reinstall, reverse removal procedure. 

8-22. Vertical Control Switching A!.sembly A13 Re
moval and Replacement. To remove A13 assembly, 
proceed as follows: 

a. Remove A3 assembly as described in para
graph 8-21. 

b. Disconnect wires (4) and (9) from channel A 
and B vernier potentiometers (total of four wires). 

c. Disconnect wires (3), (93), (913), (7), and (8) 
from front of A13. 

d. Remove screw on component side of A3 that 
screws into standoff on A13 near delay line. 

e. Disconnect two plugs to Vertical Preamplifier 
Assembly A3. 

f. To reinstall A13, reverse remova1 procedure. 

8-6 
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HEAT SINK 

Figure 8-7. A3Al Removal 

8-23. Vertical Preamplifier IC A3A1 Removal and Re
placement. To remove assembly A3Al, see figure 8-7 
and proceed as follows: 

a. Disconnect twin lead (2, 6). 

b. Remove six screws that hold vertical preampli
fier shield (MP45) to vertical preamplifier A3, and re
move shield. 

c. Remove two remaining screws that hold heat 
sink (MP61) to A3. 

d. Lift heat sink off IC frame (MP26). 

e. Lift IC frame and IC off A3. 

f. To reinstall IC, reverse removal procedure; be 
certain that orientation of parts is as shown in figure 
8-7. 

8-24. MAIN SWEEP ASSEMBLY AND DELAYED 
SWEEP ASSEMBLY REMOVAL AND REPLACEMENT. 
To remove Main Sweep Assembly AS and Delayed 
Sweep Assembly A9, proceed as follows: 

a. Loosen hex screws on the three shaft collars. 

b. Set MAIN TIME/DIV to 1 µSEC and DLY'D 
TIME/DIV to OFF. 

c. Sweep time shaft can now be removed. 
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d. Remove AB by pulling from socket. 

e. Remove A9 by gently rocking board toward 
rear of instrument to disconnect it from the two con
nectors. 

8-25. HORIZONTAL OUTPUT ASSEMBLY REMOVAL 
AND REPLACEMENT. To remove Horizontal Output 
Assembly All, proceed as follows: 

a. Disconnect (2) and (9) wires from All. 

b. Remove All from connector by first pulling 
top of All away from Horizontal Sweep Assembly A 7 
and then pulling bottom of All. 

c. To reinstall All, reverse the removal pro
cedure. 

8-26. HORIZONTAL SWEEP ASSEMBLY REMOVAL 
AND REPLACEMENT. To remove Horizontal Sweep 
Assembly A 7, proceed as follows: 

a. Remove assemblies A8 and A9 (paragraph 8-
24). 

b. Remove assembly All as explained in para
graph 8-25. 

c. Unsolder resistor from mam EXT TRIGGER 
ENC connector Jl. 

d. Remove two cable connector plugs. 

e. Remove twin leads (3, 4) and (1, 9). 

f. Remove main TRIGGER LEVEL knob and nut 
from potentiometer. 

WASHER 

1740A-067-10-75 

Figure 8-8. Location of A7 Attaching Screws 
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g. Remove Interface Assembly A14. 

h. Remove four screws holding A 7 to sheet metal 
(figure 8-8). 

i. Remove A 7 by pulling it toward rear and tilting 
away from sheet metal deck. Save lockwasher on 
trigger level potentiometer for reinstallation. 

j. To reinstall, reverse the removal procedure, 
except install four screws (step h) without tightening 
them until nut on TRIGGER LEVEL potentiometer 
(step f) is tightened. Lockwasher must be in place on 
TRIGGER LEVEL potentiometer before inserting in 
panel. 

8-27. DELAYED TRIGGER ASSEMBLY REMOVAL 
AND REPLACEMENT. To remove the Delayed Trigger 
Assembly AlO, proceed as follows: 

a. Remove Delayed Sweep Assembly A9 (para
graph 8-24). 

b. Unsolder resistor from delayed EXT TRIGGER 
ENC connector. 

c. Remove delayed TRIGGER LEVEL knob and 
nut underneath. 

d. Remove screw from AlO (corner next to de
layed EXT TRIGGER ENC connector). 

e. Gently pull AlO to rear and rem.ave from in
strument. Save lockwasher on TRIGGER LEVEL 
potentiometer for reinstallation. 

f. To reinstall AlO, reverse removal procedure; 
lockwasher must be in place on TRIGGER LEVEL 
potentiometer before inserting it in front panel. 

8-28. CIRCUIT BOARD REPAIRS. 

8-29. The following paragraphs provide information 
for repairing etched circuit boards. 

8-30. BOARD CONNECTIONS. Square-pin connectors 
are identified on circuit boards by color code of con
necting wire or by the signal name. Each connector 
pin on plugs and jacks are identified by either a 
numeral of a letter; letters G, I, 0, and Q are not used. 

8-31. SOLDERING. All the etched circuit boards 
have plated-through component holes. This allows 
soldered-in components to be removed or replaced 
from either side of the board. When removing or re
placing a semiconductor, use long-nosed pliers as a 
heat sink between the device and the soldering iron. 
See figure 8-9 for more information on semiconductors. 
HP Service Note M-20E contains additional infor
mation for repair of etched circuit boards. 

8-7 
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INTEGRATED CIRCUITS 

14 PIN INTEGRATED CIRCUIT 16 PIN INTEGRATED CIRCUIT 

LOCATOR 

NOTCH 

I~ 
~uJ 

7 

LOCATOR 

NOTCH 

FIELD EFFECT TRANSISTORS 

BLACK EPOXY 
METAL CASE (PLASTIC) 

DGS 
OR 
G DS 

S GD 
OR 
GD S 

METAL CASE 

D Gl G2 S 
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Bl-POLAR TRANSISTORS 

BLACK tPOXY IPU\STICI Tf1ANSIST0f1S 

ECB 

STD-001-08-75 

CB E 
CB E EBC ECB 

METAL CASE TRANSISTOHS 

CB E c/ BE 

SHIELD 

DUAL 

E2 //, 
82 '// 
C2 

~~C1 81 
E1 

Figure 8-9. Semiconductor Terminal Identification 

8-32. INTEGRATED CIRCUIT REMOVAL AND RE
PLACEMENT. The integrated circuits (IC's) in this in
.strument are plug-in types. Remove a plug-in inte
grated circuit with a straight pull away from the board. 
When replacing an integrated circuit, note the mark 
or notch used for pin number identification (see figure 
8-9). 

Unless an integrated circuit has definite
ly failed, be careful to prevent damage 
when removing or replacing it. 

8-33. TROUBLESHOOTING. 

I WARNING I 
Read the Safety Summary at the front 
of this manual before troubleshooting 
the instrument. 

8-34. Two important prerequisites for successful 
troubleshooting are: (1) understanding how the instru
ment is designed to operate and (2) knowing the cor
rect use of front-panel controls. Improper control 
settings or circuit connections can cause apparent 
malfunctions. Read Section III for an explanation of 
controls, connectors, and general operating considera
tions. Read Section IV for circuit theory and principles 
of operation. 

8-35. If trouble is suspected, visually inspect the 
instrument. Look for loose or burned components that 
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may suggest a source of trouble. Verify that all circuit 
board connections are making good contact and are 
not shorting to an adjacent circuit. Ifno obvious trouble 
is found, check power supply voltages in the instru
ment; also check the external power source. 

8-36. INITIAL TROUBLESHOOTING PROCEDURE. 
Before troubleshooting the Model 1740A in detail, try 
to perform the adjustment procedures listed in Section 
V of this manual. Some apparent malfunctions may 
be corrected by these adjustments, or failure to obtain 
a correct adjustment will often reveal the source of 
trouble. 

8-37. DC VOL TAG ES AND WAVEFORMS. De voltages, 
waveforms, and conditions for making these measure
ments are given on or adjacent to the schematics. 
Since conditions for making the measurements may 
differ from one circuit to another, always check the 
specific conditions listed for each schematic. 

8-38. TROUBLE DIAGNOSIS. By the use of front
panel controls, note as many symptoms of the mal
function as possible. From these symptoms it can 
usually be determined which section (vertical, hori
zontal, power supplies, or high voltage) is malfunc
tioning. But even if the problem is in the vertical or 
horizontal section, it is still good practice to check the 
low-voltage power supplies, since an out-of-tolerance 
supply can affect the operation of other circuits. Table 
8-1 lists the sequence of checks that should be used 
when troubleshooting. 
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Table 8-1. Troubleshooting Sequence 

CHECK COMMENT 

1. LVPS All other functions rely on LVPS for proper operation. 

2. CRT & HVPS All high voltages and CRT must function to obtain a display. 

:3. GATE AMPLIFIER CRT must be unblanked to display signal. 

4. VERTICAL SECTION After obtaining a visible beam, begin checking deflection circuitry. 

5. HORIZONTAL OUT
PUT AMPLIFIER 

To distinguish between time base and horizontal output amplifier 
problems, apply signal to channel B (in A VS B mode); if deflection 
occurs, horizontal output amplifier is operating properly. 

6. SWimP After checking horizontal output amplifier, check ramp generating 
circuitry (in AUTO mode). When auto sweep is operating properly, 
check trigger circuit. 

8-39. LOW-VOLTAGE POWER SUPPLY. All voltages: 
+5 V, +43 V, + 120 V, -15 V, and the high voltage are 
referenced to the + 15 V supply, so it must be made 
operational first. The supplies are current-limiting 
type, so any excessive loading from the vertical, hori
zontal, etc., will cause the supply to read 20 to 3091i1 low. 

8-40. T0 quickly check if an exte:rn3l ]aad is causing 
Low-voltage Power Supply Al6 to current-limit and 
read low, remove Interface Assembly Al4 that con
nects the power supply to Vertical Preamplifier A3 
and Horizontal Sweep Assembly A 7. If the supplies 
return to normal, then an external short is definitely 
loading the supply. Assembly A3 can be flexed up
ward, so Al4 can be connected between assemblies 
Al6 and A 7. This will help determine if the problem 
is on A:l or A 7. It is also possible to disconnect the 
Gate Amplifier Al2 and HV Power Supply Al5, from 
assembly Al6 by disconnecting Al5 from the bottom 
of A16. 

8-41. HIGH-VOLTAGE POWER SUPPLY AND CRT. 
To troubleshoot HV Power Supply Al5, remove the HV 
cover and reinstall the two screws closest to the rear 
of the instrument. This provides the necessary ground 
connections for assembly Al5. 

WARNING) 

Use extn;me care when working on an 
active high-voltage power supply. 

8-42. The high-voltage oscillator, collector, and base 
waveform measurements are accessible directly on 
assembly A15, as well as control grid and cathode 
voltages. A high voltage disable circuit turns off the 
oscillator if the + 120 V supply drops to less than+ 100 V. 

This protects the CRT from high beam current and 
burns. 

8-4:1. If grid and cathode voltages are present on Al5, 
verify that voltages are present at the CRT socket; 
a faulty socket or wire can cause an open circuit. 

When measuring high voltages, always 
use a 1000:1 probe with an impedance 
of 100 MO or greater. 

8-44. Common CRT problems consists of open fila
ments, grid-cathode shorts (uncontrollable beam), and 
"hollow cathodes", sometimes referred to as "double
peaking". Hollow cathodes can be detected by in
creasing intensity. As the intensity knob is rotated 
clockwise, the beam will get brighter, up to a point; 
beyond this point it will decrease in brilliance and 
may defocus. 

8-45. If the high voltage is low, and low voltages 
are correct, check for a faulty high-voltage transform
er, leaky capacitors, or resistors that may have 
changed in value (typical problem with extremely 
large resistors - 30 Mn, etc.). 

8-46. Faulty high-voltage multipliers usually cause 
the display to be of low intensity and out of focus. 
Multipliers can sometimes be checked by measuring 
the output with a high-voltage probe. 

8-47. GATE AMPLIFIER. Malfunctions rn Gate 
Amplifier Assembly A12 will usually be transistor 
failures in output driver stages. At high intensity 
levels, these transistors are sometimes operating at 
fairly high voltages and are therefore subject to 
failure. 
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8-48. VERTICAL SECTION. Problems in the vertical 
amplifier may show up as a variety of symptoms. 
Low gain problems may be located by applying an 
input signal and monitoring it through the various 
stages (refer to waveforms adjacent to schematics). 
Attenuator problems may be either on the attenuator 
itself or within the vertical preamplifier substrate 
A3Al. 

8-49. Problems can be isolated to either substrate 
A3Al or to Vertical Output Assembly A5 by pressing 
TRIG VIEW on the front panel while applying a known 
signal to the main EXT TRIGGER input. If it is dis
played properly (approximately 100 mV /div), this 
indicates that assembly A5 is operating properly and 
the problem is in substrate A3Al. 

8-50. Bandwidth, rise time, or pulse response pro
blems can be caused by dirty CRT neck pins or by a 
faulty delay line. However, they are most likely caused 
by defective amplifiers or improper adjustment. 

Model 1740A 

8-51. HORIZONTAL OUTPUT AMPLIFIER. If no hori
zontal deflection can be obtained under normal sweep 
conditions, the problem may be either in the time 
base or Horizontal Output Assembly All. To quickly 
determine which is at fault, put the oscilloscope in the 
A VS B mode and connect a 1-kHz sine wave to the 
channel B input. If horizontal deflection is present, 
the horizontal amplifier (and sync amplifier) are 
operating properly and the problem is in the time 
base. If no horizontal deflection occurs, then assembly 
All is probably defective. 

8-52. TIME BASE. Troubleshooting the time base 
can be difficult since it is a closed loop circuit and 
waveforms may be nonexistent in any part of the loop. 
Table 8-2 will help analyze problems under a no-sweep 
condition. Select main sweep, set the main TIME/DIV 
control to .1 mSEC, and put all other time base push
buttons in the out position. This puts the time base in 
an auto sweep mode. Set INTENSITY to approxi
mately midrange and set FOCUS fully CCW. 

Table 8-2. Time Base Troubleshooting 

INDICATION PROBLEM CAUSE 

Is baseline present? YES - Check input circuitry (HF /LF amplifiers or sync amplifier) 

NO - Proceed to next step 

RESET Lamp OFF 
Beam OFF Check reset/holdoff circuitry 
Beam position left 
(Using BEAM FIND) 

RESET Lamp OFF 
Beam OFF Check Miller integrator and associated circuitry 
Beam position right 
(Using BEAM FIND) 

RESET Lamp OFF With RESET lamp OFF, beam should NEVER be ON. Check gate 
Beam ON amplifier circuitry and CRT for grid-cathode short; then return to time 

base troubleshooting 

RESET Lamp ON With RESET lamp ON, beam should also be ON. Check gate amplifier 
Beam OFF and HVPS; then return to time base to repair second problem. 

RESET Lamp ON Check Miller integrator and associated circuitry 
Beam ON 
(Left side) 

RESET Lamp ON 
Beam ON Check sweep reset circuitry 
(Right side) 

8-10 
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Table 8-3. Schematic Notes 

REFER TO ANSI V 32.2 AND V32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE. 

c===i ETCHED CIRCUIT BOARD 

[~~E>-c==i ASSEMBLY 

[~~}A> ~==JJ ETCHED CIRCUIT BOARD 
ON ASSEMBLY ,--, 

VERNIER FRONT-PANEL MARKING ·rr 
I VERNIER I REAR-PANEL MARKING L±J = 
L ____ _J 

MAIN SIGNAL PATH 

c--, 
PRIMARY FEEDBACK PATH :H;:r 

l_~J = 

Q 

II'; 

Cf 

~ 

0 

o/ 

G> 

9 

SECONDARY FEEDBACK PATH 

FRONT-PANEL CONTROL 

El> 
BREAKDOWN DIODE 
(VOLTAGE 
REGULATOR) 

TEST POINT $\\ LIGHT EMITTING 
(TP WITH NUMBER) DIODE (LED) 

SCREWDRIVER 

~ ADJUSTMENT TUNNEL DIODE 

WAVEFORM TEST POINT 
(WITH NUMBER) °©u FIELD-EFFECT TRANSISTOR 

(N-TYPE BASE) s 
COMMON ELECTRICAL 
POINT (WITH LETTER); 
NOT NECESSARILY 
GROUND CIRCUITS OR COMPONENTS 

/-l~ 
DRAWN WITH DASHED 

SIGNAL REFERENCE 
LINES (PHANTOM) SHOW 
FUNCTION ONLY AND ARE 

I NOT INTENDED TO BE 
........... ~ COMPLETE. THE CIRCUIT 

OR COM PON ENT IS SHOWN 

SCHEMATIC REFERENCE IN DETAIL ON ANOTHER 
SCHEMATIC. 

cw 
NC 
P/0 

CLOCKWISE END OF VARIABLE RESISTOR 

NO CONNECTION 
VF (Al 

PART OF 

SINGLE-PIN 
CONNECTOR ON BOARD 

PIN OF A PLUG-IN 
BOARD (WITH 
LETTER OR NUMBER) 

COAXIAL CABLE CONNECTED 
DIRECTLY TO BOARD 

COAXIAL CABLE CONNECTED 
TO SNAP-ON JACK 

(925) WIRE COLORS ARE 
GIVEN BY NUMBERS 
IN PARENTHESIS 
USING THE RESISTOR 
COLOR CODE 

(925) IS WHT-RED-GRN 

0-BLACK 5-GREEN 
1-BROWN 6-BLUE 
2-RED 7- VIOLET 
3-0RANGE 8-GRAY 
4- YELLOW 9- WHITE 

* OPTIMUM VALUE 
SELECTED AT 
FACTORY, TYPICAL 
VALUE SHOWN; 
PART MAY HAVE 
BEEN OMITTED. 

UNLESS OTHERWISE 
INDICATED: RESISTANCE 
IN OHMS, CAPACITANCE 
IN PICOFARADS AND 
INDUCTANCE IN 
MICROHENR I ES 

V-VOLTAGE 
F- FILTERED 

(A) - FILTER SOURCE 
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Figure 8-10. Service Information, Low-voltage Power Supply Assembly A16 (Sheet 1of2) 
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TP2 
+5V 

R30 • 
1 

rh .OlUF,+; 
>--J\.A/\r_.._ _ _.._ ________________________________________ -+~7)>--+-----o•~+5V r--w--i 

~'" C13 + 

25UFl 

L __ 

+6.3V 

+5V---------<>--~ r Q6 8 
~av 

+15V---"/\/<,.-.>----"<3 V+ 
NON R32 

5000 
INV+ 

I (6) (4) 

VouT 6 +1v 151 W I 
1-'-----<~L--~--~ 

VG 

+0.5V 

R33 
5000 

iSENSE 
i LIMIT>-1~0-------------' 
lr:!Y~2~-.-~V\Jv--~ 

U3 

V- COMP 

5 

Cl5 
510 

R34 
2430 

R35 
1.2 

Cl6 
lOUF 

+ 

TP3 

• 

TPl 
-15V 

• 

I I 
I 1: )>-+--------[ • }- l 5V 

9) I .. GND 
I 

8) I • 

P/OXA16 

)P/OXA16 5 • -15V 

I I P/O A12 

C19 I 

I 
I 

___ _J 

+ Cl4 : I 
L.. _ ... _______ ..___..__35_0_0U-F-------------------------------------------------+------~o_RJ _________________ :::::::::::: ___ n:~:~±d 

NOTE: 1) SET TP4 AT +15.00 ±.OlV WITH R26 
LV ADJ 

2) ALL VOLTAGE BETWEEN ARROWS 
MEASURED AT NOMINAL LINE 
VOLTAGE (120 VACI 1 

Figure 8-10. 
Service Information, Low-voltage Power Supply Assembly A16 (Sheet 2 of 2) 
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1 

2 

3 

4 

REF l GRID 
DESIG LOC 

C1 T C-4 
C2 C-3 
C3 8-1 
C4 0-1 
C5 0-1 
C6 0-2 
C7 0-2 
ca 0-2 
cg E-2 
C10 B-2 

-R7-r::l -CR2-

L.::J -R4-

-C3-
-R24-

I I I 
~ £ ~ 
I I 'f 

-C13-

-R21-

eo 

• • • "'. 

I 
~ 
a: 
0 
I 

! I ~ 
a: a: [i 
I I 1 

~-. ~ ~ ~ 
va:a: 

: ~ I I 

·~ f@ 

F1 

I -L2-
1': 
a: -c11-
1 
-R29-

-CH-

~ 
@=:] 
-L3-

-C14-

-R23-

-R22-

-c2-
ro 
TFMR 

Cl 

cs 

C5 

C4 

CB 

-CR7 
TO 
TFMR 

-CR6-

-R9-

R13 

I I 

5 a: 
I I 

D TP2 

@D 
-CR5-

-R8-

-R10-

I 
w 
a: 
I 

REF l GRID REF lGRID REF l GRID REF l GRID 
DESIG LOC DESIG LOC DESIG LOC DESIG LOC 

C11 T C-2 CR4 18-2 01 T 0-4 R9 T 0-1 
C12 C-3 CR5 0-1 02 8-3 R10 0-1 
C13 8-1 CR6 0-1 R1 0-4 R11 0-2 
C14 C-1 CR7 0-3 R2 8-1 R12 0-2 
C15 E-3 051 E-1 R3 C-3 R13 0-2 
C16 E-2 052 0-2 R4 8-1 R14 E-2 
C17 C-2 F1 8-3 R5 C-1 R15 E-2 
CR1 0·4 L1 C-3 R6 C·1 R16 E-3 
CR2 8-1 L2 C-2 R7 C-1 R17 8-2 
CR3 C·1 L3 C-4 RS 0-1 R18 8-2 

E F 

1 

-R28-

2 

-R2S-

-VR1-

-c1s- 3 

4 

A15 

F 
1740A-070-10·75 

REF I GRID REF I GRID 
DESIG LOC DESIG LOC 

R20 T 0-2 R30 T 0-3 
R21 8-1 R31 8-3 
R22 C-2 R32 8-3 
R23 C-1 T1 C-3 
R24 8-1 TP1 E-2 
R25 E-3 TP2 E-1 
R26 E·1 U1 C-2 
R27 E-2 VR1 E-3 
R28 E-2 XA12 8-3 
R29 C-2 

Service 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 2 

Model 1740A 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variations from those 
indicated should be considered normal. 

I WARNING I 
Voltages in the HIGH VOLTAGE Area are dangerous to life.Use extreme care in making 
measurements and observe precautions listed in the SAFETY SUMMARY at the front of 
this manual. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 2 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

~ l L [l ~ [l .lJ 
I/_ ) l _\ l ) l 

u u u 

10 V/DIV 

10 µsEC/DIV 

1740A-071 ·01·10-75 

Figure 8-11. Service Information, High-voltage Power Supply Assembly A15 (Sheet 1of2) 
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Model 1740A 

-15V 

+15V 

I NC 

I 
+15V 
UN REG 

• 
• 

• 
I I 
I ) 2 
I 
I 
I 
I 
I 

Fl 
1A 

L 1 
40 

+ Cl l 22UF 

: gi[El L __ 1 1 

1 

I 
I 

--

+120V 

HV DISABLE 
01/02 

R17 
100 

-15V -•-- VV'v 

L2 

1000 l Hl 

-1,._C_l_O ___ • -15VF 

~ 2.2UF 

100 +15VF 
+15V~ 

l 2.2UF 

L ------

Rl 1 R12 
15K 33 

C7 l .068UF 

L3 
220 

HV FEEDBACK 
CONTROL 

U1 

R18 

~ 

560 
--'\IV\r--Im 

;;;.047UF 

R21 
909K 

C13 
0.1 UF 

+15VF -15VF 

C4 
.001UF 

-3000V ±50V 

CB R13 
.001UF 30M 

I 

I 
I 
I 

+15V~I 
150K 

ov 

OV 

I 

Q 
TOP VIEW 
OFA15U1 

PIN NUMBERS 

CR6 

TPl 

+120V 

R15 
8.25M 

C9 

1500l 

R14 
68K 

+120V 

R26 
100K 

-15V 

+15V 

Service 

PARTS ON THIS SCHEMATIC 

Cl-17, 
CRl-7, 
DS1, 2 
Fl, 
Ll 3 
01, 2 

A15 

DELETED: A15R19 

GRID 

Rl-18 
20-32 
Tl 
TPl,2 ,3 
Ul 
VR1 

P/0 A12 

R22 

CHASSIS 

A6 
Ll 
01 
Vl 

lST ACCELERATOR 

(93) 

5 
FROM 
VERT 

OUTPUT A5 

ASTIGMATISM 

3 
COLLECTOR 

MESH 

1 FROM A12 

FLOODGUN t 

,:'.M~l,, 

(6) (9Ll21 (97) 
POST 
ACCEL 

M 
3oon ~ 

~ROM HORIZ 
OUTPUT A 11 

11 crA~S_!~~1I~M~~~T~~~M~::J~~_\(7?_ll __ __!_A~S~Tl~G~M~A:.!._T~IS::::'.._M ____ 3~-~~~+~~~ FRLEOPi~~~~ 3 
" I FROM "' '" 

I -- I 
~MULT : 

--.., 
R27 
5000 ~'.._:::_,.,Nv----- / X-ALIGN 

R28 I COIL 100 

I r--- X4 ~~(_21_~\I 
I MULTIPLIER "'13KV 
I 3~~ ~I~ J 0(956) L1 

r, (957) -15V 
L_ 

--~==-===-=-=-===>w;--
- - 6 (Sheet 2 of 2) _ _ Supply Assembly Al 8-15 

2 
Figure 8-11. 

. Hi h-voltage Power . ln"ormatwn, g Service '' 



• • • • • • • • • • • • • • • 
I XA16 

1 15 

4 

A12 

1740A-072-07-76 

REF I GRID REF l GRID REF l GRID REF l GRID REF l GRID 
DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC 

C1 I B-2 CR1 I B-4 R3 I B-2 R13 I C-3 $1 I B-3 
C2 0·2 CR2 C-3 R4 B-3 R14 C-2 TP1 C-2 
C3 C-3 CR3 C-3 R5 B-3 R15 0-1 TP2 C-2 
C4 C-2 P1 C-2 R6 B-3 R16 C-1 U1 B-3 
C5 0-3 01 C-3 R7 C-3 R17 C-1 VR1 0-2 
C6 C-2 02 C-3 RB C-3 R18 C-1 VR2 C-1 
C7 C·2 03 C-2 R9 C-3 R19 C-1 XA16 C-4 
C9 C-1 04 C-2 R10 0-3 R20 C-1 
C10 C-1 R1 B-3 R11 C-2 R21 C-2 
C11 C-3 R2 C-3 R12 B-2 R22 B-2 

Service Model 1740A 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 3 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 3 

Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
TIME/DIV (delayed). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 µSEC 
DEIAY. ... ...... ......... ... ... ...... .............. ....... ..... .... ... ...... ...... .......... 5.00 
Horiz display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MAIN 
TRIGGER LEVEL (main). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . stable display 

Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

Connect HP Model 211B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con
nector. 

Adjust square-wave generator output for 6 divisions of signal amplitude (.6 Vpk) at 5 kHz . 

OV---t---t~-----t~-+---t~-----t~+---t~~ ov---

ov--

8-16 

.2 V/DIV 

.5 mSEC/DIV 

n n n 

'"" '"" 
.A .2 V/DIV 

~ 1 µsEC/DIV 

n ,, 

"" 

MODEL 1740A SELECT CHOP MODE 

H r---i 

.2 V/DIV 

.5 mSEC/DIV 

_l 
I 

+1 ov --+--+--+ ..... l .... ..._+--+---1 ...... --1--1 

A 10V/DIV 

~ .5 mSEC/DIV 

AMPLITUDE VARIES WITH INTENSITY 

1740A-073-01-10-75 

Figure 8-12. Service Information, Gate Amplifier Assembly A12 (Sheet 1 of 2) 



Model 1740A 

I P/O A12G;TE ASSY 

Sl 

I PIO A 16LVPs I 
I 
I 

C? I BEAM FIND I 

0 
BEAM 
FIND 

.. 

s I 

I I : 
P/0 I I I 
P3 I I P/0 XA 16 

I ) 13 I 

-15V __JJJ 

: 

•15V 

- +5V LI 4:,,~~ i U)i I ® 1 
L + Cl 

- _ __J VRl T1UF 
10V rf7 

12 • MAIN 
GATE 

(91) 

I~~~:- . PIO'! '> ,l)>-~~/_O _XA_1_6__.. 

CR1 

I. CHOP I I 
' BLANKING "' I ) lZ >-1--------------+----i 

I 6 -15V - .. --,:r---t) 5 )>-i-l ---

~6 +120V • I r 9
1 

Rl 
12K 

+5V 

J3 ml 
)>--~--~(+----~""'~ ___ ,__ _______ __..,_ __ ___ 

rz:AxiS l I 
L __ ....J>---i 

5 +1.4V 

4 

-15V 

R5 
26.1 K 

y 

+5V 

11 14 +1.4V --1 
05 

12 

I 
I 

_J 
10 13 

-0.6V 

R6 
23.7K 

-15V 

0 
12 DLY'D _____ (B_)<~----------------------------------------' 

GATE 

+120V -----...---------, 

+1.2V 

CZ 
.056Ul 

C3 RB 
.01 UF 7500 

R7 
39.2K 

+0.6V 

+102V 

Rll 
3920 

C4 
.01 UF 

-15V 

R12 
2000 

C7 
150;}; 

~GATE 
COMP 
ADJ. 

+5V 

C11 
0.25-1.5 

R13 
15K 

PARTS ON THIS SCHEMATIC 

P/0A12 P/O A 15 

Cl-7,9-11 XA12 
CRl-3 
Pl 
01-4 
Rl-21 
S1 
TP1 
Ul 
VR1, 2 
XA16 

DELETED: A12C8 

CHASSIS 

J3 
L2 

R9 
1620 

02 

RlO 
12K 

C5 
l.056UF 

Service 

'° 19 ~1~V:S l 
+120V .. I ) 8) l .. +120V I 

1

1 I I +15V ---~ z) +15V 
UNREG .. I I .. UNREG 

+15V .. I ) 3 > I .. +15V 
I I 

-15V .. I ) 4 ) I • -15V 

I I 
I I 
I I 

TP2 I I 
I I 

15-20V 

~'~~ 
TP10 

8 I 
._ _ _.~----'\/\f'~------~10 g~i~u~2 

R14 

120 L_ __ 

- ------.... ') (97) FLOODGUN 2 -15V >------1•~ REPELLER 

R15 
1000 

+ 15V ----'\/vv----, 

R17 
1000 

R16 
20K 

-15V ---v l'v-----' 

I 
~ Y ALIGN ~(95) 

L2 
(O) Y ALIGN 2 

~ COIL 

R18 I 
+120V __ ,__....J\}47\IK'v-----------~)>--(6_) --•• PATTERN 2 

CONTROL 
C9 
.02UF 

R20 
33K 

> (7) COLLECTOR 2 
• MESH 

VR2 C10 
51.1V .02UF 

1740A-073-02-07-76 I 3 
Figure 8-12. 

Service Information, Gate Amplifier Assembly A12 (Sheet 2 of 2) 
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-C68-

-C7-
I I 

I ~ : 
ii: I I 
I 

MP1 

\ 
~ 

-R11B- E3 -csa-
-n117_ R11 (§\ -R114-

~ -R115-

REF J GRID 
DESIG LOC 

REF J GRID 
DESIG LOC 

A3A1 I C-3 
I 

C38 D-3 
C1 A-4 C39 E-3 
C2 A-4 C40 C-1 
C3 A-4 C41 D-3 
C4 A-S C42 D-2 
cs A-4 C43 F-1 
C6 B-4 C44 F-1 
C7 A-4 C45 E-4 
CB B-3 C46 E-4 
C9 B-3 C47 E-4 
C10 B-3 C48 E-5 
C11 B-3 C49 F-4 
C12 B-3 C50 F-4 
C13 C-4 C51 F-2 
C14 A-1 C52 F-2 
C15 A11 C53 D-4 
C16 B-2 C54 E-2 
C17 B-1 C55 F-3 
C18 B-2 C56 F-4 
C19 A-1 C57 D-2 
C20 A-2 C58 B-5 
C21 C-2 C59 E-2 
C22 B-2 C60 E-2 
C23 C-2 C61 E-1 
C24 C-1 C62 E-1 
C25 C-2 C63 C-3 
C26 B-3 C64 A-3 
C27 C-3 C6S A-3 
C28 C-4 C66 A-2 
C29 D-4 C67 E-3 
C30 D-3 C68 B-1 
C31 B-3 C69 C-2 
C32 B-3 C70 C-2 
C33 C-4 C71 G-1 
C34 C-4 C72 D-3 
C3S B-3 C73 G-1 
C36 D-2 C74 E-3 
C37 D-3 C75 C-2 

REF ] GRID 
DESIG LOC 

C76 1 D-4 
C77 D-1 
C78 G-2 
CR1 G-S 
CR4 D-3 
CRS D-3 
CR6 D-2 
CR7 D-3 
CRS D-3 
CR9 D-3 
CR11 F-2 
CR12 E-3 
CR13 F-4 
CR14 G-1 
CR15 G-2 
CR16 G-1 
CR17 E-3 
CR1B F-3 
CR19 E-3 
CR20 E-3 
CR21 E-3 
CR23 F-3 
CR25 F-3 
CR26 G-2 
CR27 F-1 
CR28 D-1 
L1 B-4 
L2 C-2 
L3 B-3 
L4 C-2 
LS E-3 
LG F-3 
L7 D-3 
P1 G-2 
P2 F-5 
P3 D-3 
P4 D-2 
01 B-4 

(UNDER) 
- R144-

-R139-

-CR28-~ 

-en- -VR5 -
-R140-

-C29- -R44-

-R137-

REF J GRID REF 1 GRID 
DESIG LOC OESIG LOC 

I I 
02 B-3 R19 C-4 
03 C-2 R20 C-4 
04 C-2 R21 A-2 
OS D-3 R22 A-1 
06 D-3 R23 B-1 
07 D-3 R24 B-1 
as E-3 R25 B-2 
09 E-3 R26 B-2 
010 G-1 R27 B-1 
011 G-1 R28 A-2 
012 E-2 R29 C-2 
013 E-5 R30 C-2 
014 D-4 R31 D-2 
015 D-2 R32 B-2 
016 B-S R33 A-2 
017 F-2 R34 B-3 
018 F-2 R35 A-2 
019 E-1 R36 A-2 
020 E-1 R37 A-2 
021 D-1 R38 B-2 
R1 A-4 R39 C-1 
R2 A-4 R40 C-2 
R3 B-4 R41 B-3 
R4 B-4 R42 B-3 
R5 B-4 R43 C-2 
R6 A-4 R44 D-4 
R7 A-4 R45 B-3 
RS B-3 R46 B-2 
R9 B-3 R47 C-2 
R10 D-3 R48 C-2 
R11 B-4 R49 D-4 
R12 B-3 RSO D-4 
R13 B-2 RS1 D-4 
R14 B-3 RS2 D-2 
R1S B-3 RS3 D-3 
R16 C-3 RS4 B-3 
R17 C-3 RS5 B-3 
R18 C-4 RS6 C-3 

-C62-
-C61-
-R124- ., I ~ 

®91~Y 
TPS 

-C54- D I 
a; c:J~ (§) "' I u 

I 
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-R109-

I I I 
~ "'m ... "' .. "'>"' 
11 I I 

t 
I 
I 

EJ 
11: 

"' I 

0 

~ ~ 
I I 
I 

"' "' u I 
I:!! 
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I I -R91- @\ 
: ~ -R131- L§_; 
o u -R92- -en -
I I 1 1-c1a-

~ ~ lt)l 1 

J'"P1 

D 

TP2 

D 

a: ~ ~:!~ 
I a: a:a: 
-R135- I ( I I 

~ 

ii: 
-CR26- o 
-R119- I! 
-R120- (C 

91 
ii 

~ I I 
D a 

TP3 I 

I 

I 
re 
u 
I 

TP4 

D 

!Q ~ 
IV u 

I 

CC -cn20-
11111•1~ ~ I I 

I ~., I 

~ 1Q1 
u :~;; 
I j j 

I ~ 
:;: "' 

~ ~ ~ I 

"' I I 
1, ~ 

111 u 
u I 
I 

N O>t-- 111(0 N -I 

5555~ ~I 
I I 11 I I 
- R132- -CS0-

1 D~ S; U1 ~ 
~ 1 I 

-R101- -CS6-

::ll! ;!; 
"'u ~ 
I I"' 
I I I .,., 

o ~ I 
a:5 ~ 
I I 0: 

I 

-C47-
-R100- rE\ -R73-

-R99- ~ 
-C48-

•••••••••• 
10 P2 

I 

~ 
I 

; 
;;: 
I 

12 

c::> 
c::> 
c::> 
c::> 
c::) 

8 
c::) 
c::> 
c::> 
c::) 
c::) 

1 

A3 

1740A-074-07-76 

REF 1 GRID 
DESIG LOC 

REF l GRID 
DESiG LOC 

REF l GRID 
DESIG LDC 

I 1 I 
RS7 C-3 R9S E-4 R133 F-4 
RSB D-3 R96 E-2 R134 F-3 
RS9 A-4 R97 E-4 R13S G-1 
R60 A-4 R98 E-4 R136 D-2 
R61 A-3 R99 E-S R137 D-S 
R62 A-4 R100 E-5 R138 D-4 
R63 B-3 R101 E-4 R139 D-1 
R64 C-3 R102 E-4 R140 D-2 
R65 D-2 R103 F-4 R141 G-4 
R66 C-3 R104 C-3 R142 D-3 
R67 D-3 R105 G-1 R143 D-2 
R68 E-3 R106 F-3 R144 D-1 
R69 D-3 R107 F-2 RT1 B-2 
R70 D-3 R108 E-3 RT2 D-3 
R71 E-3 R109 E-2 S1A A-3 
R72 D-3 R110 E-3 SIB A-3 
R73 F-4 R111 F-3 S1C A-3 
R74 E-3 R112 F-3 510 A-2 
R75 D-2 R113 F-2 TP1 F-2 
R76 C-1 R114 B-5 TP2 F-2 
R77 D-2 R11S B-5 TP3 F-2 
R78 C-1 R116 B-S TP4 F-3 
R79 C-3 R117 A-5 TPS E-2 
RSO E-3 R118 A-S TP6 D-2 
R81 E-3 R119 G-2 TP7 D-4 
R82 E-3 R120 G-2 TPS D-4 
RS3 D-3 R121 G-2 TP9 B-3 
R84 D-3 R122 F-1 TP10 C-2 
RBS D-3 R123 F-1 U1 F-4 
R86 E-3 R124 E-1 U2 F-2 
R87 E-3 R125 A-4 U3 F-3 
RBS E-3 R126 A-3 U4 F-4 
R89 E-4 R127 B-2 VR1 B-3 
R90 B-2 R128 B-2 VR2 E-3 
R91 F-1 R129 B-2 VR3 B-3 
R92 F-1 R130 C-2 VR4 C-4 
R93 F-1 R131 F-1 VRS D-1 
R94 E-2 R132 E-4 

Service Model 1740A 

1. 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC4 

Set front-panel controls in accordance with initial control settings in Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

1. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC4 

Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
TRIGGER LEVEL (main). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . stable display 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 211B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 

ov ---io-..... ---11~6--.......... t--.......... --........ --1 

+12V ---

.5 V/DIV 

.1 mSEC/DIV 

..... 11-111 

5 V/DIV 

.1 mSEC 

11-111 ...... ..... 

DEPRESS TRIG VIEW 

NOTE: 

1. OPTION 101: BD. NO. CHANGES TO 
01740-66517 AND THE 
FOLLOWING COMPONENTS 
ARE DELETED: C77, CR28, 29, 
Q21, R139 AND R140. 

2. 

R142 AND R143 ARE ADDED, 
AND CR25 IS MOVED TO OPT 
101 POSITION. 

P2 PIN NUMBERS DO NOT AGREE WITH 
MARKING ON CIRCUIT BD. 

C22, C64, C65 AND C66 ARE LOADED 
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+12V -- - ..... ,... ~ 

.5 V/DIV 

.1 mSEC/DIV 

Figure 8-13. Service Information, Vertical Preamplifier Assembly A3 (Sheet 1of2) 
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Figure 8-13. 
Service Information, Vertical Preamplifier Assembly A3 (Sheet 2 of 2) 
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1. 
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l 

REF I GRID REF I GRID REF I GRID REF I GRID 
DESIG LOC DESIG LOC DESIG LOC DESIG LOC 

A5A1 I C-2 C10 ls-2 L4 Tc-2 R1 Ts-2 
C1 B-1 C11 B-2 L5 C-2 R2 B-2 
C2 B-1 C12 B-2 L6 B-2 R3 B-2 
C3 B-2 C13 D-2 L7 C-2 R4 B-2 
C4 B-2 C14 C-2 LB C-2 R5 B-2 
C5 B-2 C15 D-2 L9 C-2 R6 B-2 
C6 B-1 C16 D-2 01 B-2 R7 B-2 
C7 B-3 l1 B-1 02 B-1 RB B-1 
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~ 

I 
I 
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! -C15-
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I I 
~ 
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AS 
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REF I GRID REF I GRID 
DESIG LOC DESIG LOC 

R11 T B-2 R21 T C-2 
R12 B-3 R22 B-2 
R13 B-2 R23 B-2 
R14 B-1 R24 B-1 
R15 B-1 R25 C-2 
R16 B-2 R26 D-2 
R17 B-2 VR1 D-2 
R18 B-2 XA3 A-2 
R19 B-2 
R20 B-2 

Service 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 5 

1. Set front-panel controls in accordance with initial control settings in Section V. 

Model 1740A 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 5 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 211B Square-wave Generator 50-ohm output to Model l 740A channel A INPUT con
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 

- ...... 
"""'"' 

..... ~ +12V ---
+ 14 v - - -1--fi-f-__,._,.._--t ... llf-~--.,.,__..__ 

.1 V/DIV 
5 V/DIV 

.1 mSEC/DIV .1 mSEC/DIV 

+.4V - - -1-... - ...... - ........ ..__ ..... _,__,._lt---; 

.2 V/DIV 

.1 mSEC/DIV 1740A-077-01-10-75 

Figure 8-14. Service Information, Vertical Output Assembly A5 (Sheet 1of2) 
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4 
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R25 
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l 

[ 

L 
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(9) 0 
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a.27 

17 

+18.SV 

16 
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4.64V 
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+43V 

11 
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R4 a.27 

1a +18.7V 47 (3) 

(VARIES 5V TD 3aV 
TD 
VERT 2 

WITH POSN CONTROL) PLATE 

PARTS ON THIS SCHEMATIC 

A5 

Cl-16 
L 1-9 
Q1-4 
R 1-26 
VR1 
XA3 

P/0 A3 CHASSIS 

P2 R3, 4 

1740A-077-02-07-76 I 
R73 
P/OS1B 5 

Figure 8-14. 
Serc·ice Information, Vertical Output Assembly AS (Sheet 2 of 2) 
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! l~_J 
XA3P3 (HIDDEN) :_----l___J 

8~ ~~--!_! _!_!._!J1 
DD 0[] DD -R1-

(95) {OJ (0) (96) (9) (4) 

CHAN B CHAN A 

NOTE 
See Figure 8-13 

A13 

for Assembly A3 
Component Identification 

INVERT SW 

(7) (8) 

D D 

(HIDDEN) 

:----{-( __ 
' ' ' ' ' ' L ____ t_J---~ 
;----:-~-

~ ' ' ' L ___ { _ _;---
(HIDDEN) 

D D D 
(3) (913) (93) --TRIG VIEW 

1740A-078-10-75 

Service Model 1740A 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 6 

1. Set front-panel controls in accordance with initial control settings in Section V. 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 6 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

2. 

3. 

4. 

Coupling (channel A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
TRIGGER LEVEL (main). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . stable display 
DISPLAY.................................................................................... ALT 
TRIG VIEW............................................................................. engaged 

Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

Connect HP Model 211B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con
nector. 

Adjust square-wave generator output for 6 divisions of signal amplitude (.6V) at 5 kHz. 

+.5V --- ..... ....... ..... ...... ~ 

ov ---

1 V/DIV 

1 mSEC/DIV 

h n n. n h 

~ 5V/DIV 

\..:( 2µSEC/DIV 

n. n h h 

ov --- ,__ 
~ ...... 

2 V/DIV 

2 mSEC/DIV 

n_ i-- ........ ~ jiiiiiiiiii 

ov --

2 V/DIV 

2 mSEC/DIV 

MODEL 1740A SELECT CHOP MODE 1740A-079-01-10-75 

8-22 

Figure 8-15. Service Information, Vertical Control Switching Assembly A13 and Vertical Preamplifier 
Assembly A3 (Sheet 1 of 2) 
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CHAN A P/OP2 ) >----- USED IN 1741A ONLY Jo-::__.,__ _ __,-yyL6'"'---l\/v\r----<>-<~c"'ss,---.__---....--------<~ o Nia FF 1
1 

I 
~ 680 T100 R116 •4 
H m +2.5v 500 w ~ (9) 0 mn 

;_-=.:::.::'..--1~Vv--.!...!:~--'VllV---.-~----=--~-~~~~~~------~--~--~--'~;>-----< L1..Y_J 

+2V 
TOP 

81 E 82 

0 
A3Q13 

PIN CONFIGURATION 

Rl 15 
2000 

016 

+5V 

+ C58 
R137 T 2.2UF 
2.7 m 

~ 
CALI B 
AMPL 

Rl 17 
2000 

CALIBRATOR 
013, 016, U4B 

OPTION 101: A3 BOARD NO. 
CHANG ES TO 01740-66517 
ANO MAKE THE FOLLOWING 
CHANGES: 

1. DELETE A3C77; A3CR28, 29; 
A3Q21; A3R139; & A3R140. j\ 

2. MOVE A3CR25 TO POSITION ~ 

C43-62, 
71 73, 76-78 
CR11-21. 23, 
25-28 
L5,6 

PARTS ON THIS SCHEMATIC 

P/OA3 P/OA 13 

P/OP1 
P/OP2 
P3. 4 
Ql0-21 
R91· 103, 
105-124 
131-140. 144 

P/OS1A 
Ul-4 
VR5 

S1A-C 
S2A-C 
XA3P3 
XA3P4 

P/OA 14 

P/0XA3P4 l22UF FROM (7) 
A3A1 ~f-----------------------<._ 
PIN 21 P/OP4 ,. ... ~, .. I +5V 

DELETED: A3CR10, 22, 24 

P/OXA3 
P/OXA7 6 

)61 

TO 4 
A2R 11A3VR3 Figure 8-15. 

Service ln'ormation Vertical Control Switching Assembly A13 and Vertical Preamplifier Assembly A3 (Sheet 2 of 2) 
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® 
® 

-C44-

REF 1 GRID 
OESIG LOC 

C1 T B-5 
C2 B-3 
CJ A-3 
C4 A-3 
C5 B-4 
C6 B-4 
C7 B-4 
CB A·S 
C9 8-3 
C10 C-5 
C11 B-5 
C12 C-3 
C13 C-3 
C14 C-1 
C15 B-1 
C16 E-3 
C17 E-3 
C18 E-4 
C19 E-2 
C20 0-3 
C21 0-4 
C22 0-3 
C23 G-S 
C24 F-5 
C25 E-4 
C26 0-5 
C27 B-4 
C28 G-5 
C29 F-5 
C30 F-1 
C31 0-4 
C32 C-4 
C33 F-5 
C34 F·5 
C35 F-1 
C36 B-4 
C37 B-3 
C38 B-5 
C39 F-1 
C40 F-2 

(7) 

REF 1 GRID· 
OESIG LOC 

C41 I F-1 
C42 E-1 
C44 A-2 
C4S C-S 
C46 C-4 
C47 E-2 
C48 0-4 
C49 C-3 
CR1 B-4 
CR2 B-3 
CR3 B-3 
CR4 B-2 
CRS E-3 
CR6 0-3 
CR7 F-2 
CRS F-2 
CR9 E-1 
CR10 0-3 
CR11 F-2 
CR12 F-3 
CR13 C-4 
CR15 B-3 
CR16 E-1 
CR17 F-2 
CR18 E-2 
CR19 F-3 
CR20 F-2 
CR21 C-1 
CR22 A-3 
CR23 A-3 
CR24 C-2 
L1 C-3 
L2 G-4 
L3 0-S 
L4 G-4 
L5 0-5 
L6 F-4 
L7 0-5 
LB C-5 
L9 C-5 

UNDER 

REF l GRID 
OESIG LOC 

REF I GRID 
OESIG LOC 

L10 I B-4 R1 I R-2 
P2 G-3 R2 B-3 
P3 F-3 R3 B-3 
P4 B-1 R4 B-3 
PS E-5 RS B-3 
01 B-4 R6 B-4 
02 B-4 R7 B-4 
03 A-2 RB B-3 
04 B-4 R9 B-4 
OS B-4 R10 8-4 
06 A-2 R11 A-3 
07 B-S R12 B-4 
08 B-S R13 B-4 
09 C-5 R14 B-3 
010 C-S R1S B-3 
011 8-S R16 B-3 
012 B-5 R17 B-3 
013 B-3 R18 B-4 
014 B-3 R19 A-2 
015 C-3 R20 C-3 
016 C-2 R21 A-2 
017 C-3 R22 A-2 
01B B-3 R23 A-2 
019 C-4 R24 A-2 
020 C-4 R25 B-3 
021 C-4 R26 B-3 
022 0-3 R27 B-3 
023 E-3 R2B B-3 
024 E-3 R29 B-4 
025 0-3 R30 B-5 
026 0-4 R31 A·5 
027 E-3 R32 B-S 
02B G-1 R33 B-S 
029 F-1 R34 B-5 
030 F-1 R35 B-5 
031 F-1 R36 C-S 
032 F-1 R37 C-4 
033 E-1 RJB C-4 
034 0-3 R39 C-4 
R1 B-3 R40 C-5 

I I 
Sl;;; 
a: a: 

I I I 
:s ~ r; 
~u ;r 
I I I 

I I I 

~~~ 
I I I 

I I I 
~~~ 
uicu 
I I I 

D<S> 
I I I I 
~ D~~ 0<91) r , f i o(90) 

II~ 

~ 
~ 

-R144- CID -] CID lID ([) ® ~ 
TP10 

1111111111111 

~ ~ ~ ~ ~ ~~~5~-~~~ 
1111111111111 

-R159~ -R152- -CR11-

15 

• 
• • 
• 8 I II 11 ! I 

:! El93 1:g~ 0 I 

zl om 
t= a: 

-CR17-
0PTION 

-CR20-
OPTION 

... a::a::a:a: I a: 

022 

D.U 
01 

a:1 ~1111 I 

-R115- I d I I 10 

..:c~~~- I I § ~ \J G ~ • 
-R101- ~ ~ I I I • 

I I Q -R87- -Rao- • 
-C20- ~ -R86- e 
-R103- ® -R84- fcR5\ 
- CR1o-f1V f'i1 ~ - R85 - '-::J 
- CR&-\..2.J \gJ 0 
-R106- LJ I 
-~~- ~a:~ ~I -R100- ~ ~ 

=~~~~= I -R83- TP4 
-C48- -R108- -R118-
-R110- -C21-

-R102- ==~= ! 0 -R89- c.. 

-R82- y ~ 

-R76- -R104-

PS 

•••••••• 1 8 

• • • 

REF I GRID REF l GRID REF 1 GRID 
OESIG LOC DESIG LOC OESIG LDC 

Tc-4 RBO T E-3 R41 R120 I G-1 
R42 B-S RB1 E-4 R121 C-4 
R43 B-S RB2 E-4 R122 F-2 
R44 B-S RB3 E-4 R123 B-3 
R4S 8-4 RB4 E-3 R124 B-4 
R46 B-4 RBS E-3 R125 G-1 
R47 B-S R86 E-3 R126 F-1 
R48 B-S R87 E-3 R127 F-2 
R49 B-S RBS E-4 R12B F-2 
R50 C-4 R89 E-4 R129 G-1 
RS1 C·S R90 0-1 R130 F-1 
R52 C-3 R91 0-1 R131 F-1 
RS3 C-3 R92 E-3 R132 F-2 
RS4 C-4 R93 0-2 R133 F-2 
RSS B-2 R94 E-2 R134 F-2· 
RS6 B-2 R95 E-2 R13S F-2 
RS7 B-2 R96 E-2 R136 F-2 
RS8 B-2 R97 C-4 R137 F-1 
RS9 C-3 R9B 0-2 R13B F-1 
R60 B-2 R99 E-2 R139 G-4 
R61 C-2 R100 0-4 R140 F-1 
R62 B-2 R101 0-4 R141 F-1 
R63 B-2 R102 0-4 R142 F-2 
R64 C-2 R103 0-3 R143 E-1 
R65 C-4 R104 E-5 R144 E-1 
R66 C-4 R105 0-1 R145 E-1 
R67 C-4 R106 0-3 

I 
R146 E-1 

R6B C-4 1'1107 0-3 R147 E-1 
R69 C-4 R10B 0-4 R148 E-1 
R70 C-4 R109 0-3 R149 F-2 
R71 B-3 R110 0-4 R150 C-S 
R72 C-1 R111 B-1 R1S1 C-5 
R73 C-2 R112 B-1 R1S2 F-2 
R74 C-1 R113 B-1 R153 E-4 
R7S C-2 R114 0-2 R154 F-1 
R76 o-s R115 0-3 R15S F-1 
R77 B-1 R117 0-2 R156 G-4 
R7B B-1 R11B E-4 R157 C-4 
R79 E-3 R119 B-4 R15B 0-4 

-CR19-
0PTION 

-CR12-

TP3 

TP9 

I I I 

3 5 ~ 
I I I 

REF I GRID 
OESIG LOC 

=1~~ I ~:~ 
R161 0-3 
R162 0-3 
R163 0-3 
R164 0-4 
R165 B-2 
R166 A-2 
R167 B-2 
R168 A-2 
R169 B-1 
51A C-1 
516 C-2 
51C C-2 
510 C-2 
52A A-3 
526 A-4 
S2C A-4 
520 A-4 
52E A-4 
52F A-5 
53A 0-1 
536 0-2 
53C 0-2 
530 0-2 
TP1 C-4 
TP2 B-3 
TP3 F-3 
TP4 E-4 
TP5 E-1 
TP6 G-2 
TP7 0-4 
TPB C-2 
TP9 F-4 
TP10 E-1 
U1 B-3 
U2 C-4 
U3 E-3 
U4 E-3 
XA9 C-3 

I 
:5 

I 
= u 
I 

I 
!; 
I 

I 
5 
I 

I 

TP6 

P2 

I 
!:: 
I 

I 
5 
I 

I 
ill 
lC 
I 

1740A-o&0-07·78 

Service 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 7 

L Set front-panel controls in accordance with initial control settings in Section V. 

Model 1740A 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 7 

L Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Couphng (channel A) ..................................................................... ".... 500 
TRIGGER LEVEL (main) ....................... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . stable display 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 211B Square-wave Generator 50-ohm output to Model l 740A channel A INPUT con
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 

-.4V --

+4.5V - --

8-24 

~ ...... --
.2 V/DIV 

.1 mSEC/DIV 

..I.. .... 

' 
.5 V/DIV 

.5 mSEC/DIV 

ov ---

...... ~ 

+4V ---

2 V/DIV 

.5 mSEC/DIV 

1 J 

A 1 V/DIV 

)!{ .5 mSEC/DIV 

REMOVE INPUT SIGNAL 

Figure 8-16. Service Information, Main Trigger, PIO Assembly A7 (Sheet 1of2) 
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Model 1740A 

I P/O ;, HORIZ SWD ASSY-

R165 
lOOK 

R166 
3.32K 1 

1 - 15 v F rn1------vvv--1r--v\1v---, I P/O A~4~NTERFACE ASSY 

I 
I 

ILFREJI 

o---
S2B 

19 /10 XA7 ( l ~P_l_O_P,1 -------1' 

LINE ~ I 
I 

I 
FREQ 

-
All 
500K 

CR22 

R2 
500K 

R3 
301 K 

R168 -15VF IBI 
3.32K 

CRI 
0----15VF (Bl 

RlO 
lOM 

C4 
.02UF 

C5 
150 

-15VF 181 

+15VF IBI 

+15VF (Bl C2 
+ .DI UF 

~Rl5 
680 

R16 

r700 

-15VF IOI 

+SV 

CB 
.047UF 

+5VF IOI 

--15VF IOI 
R18 
100 

OV 

R50 
150 

L 10 
BEAD 

02 

+5VF IOI 

-15VF (81 

TRIGGER 
LEVEL 

R13 
750K -15VF(OI 

Jl 

MAIN 

R5 
33 (01 

I EXTTRIGGER I >--i 

0 
SYNC 
INPUT 

4 

r--c--, W2 121 

._ __ J 

R36 
301 

CR 13 

L9 

INT/EXT -

+4.lV 

010 

+7.7V 

+7.7V 

og R151 

0-~ 
S2F 

blR30 

o l110K 

R40 
7500 

-15VF 

ClO 
B2 

R31 
909K 

-0.7V 

Oil 

+5V 

+5VF 18) 

R44 
10 

Cll 
J,O.lUF 

R48 
1500 

--15VFIEI---~ 

-15VF(EI 

07 

ov 

R34 
3320 

-15VF(E) 

R43 
150 

-0.7V 

R33 
27 

Cl 
J,27 

R45 
2740 

SIGNAL 

-~ TPl 

+15VF IE) 

R35 
3320 

08 

-15VF (El 

R49 
82.5 

AVSB 
CAL 

~ 

POS/N EG 

A VS B 

PIO S3D 

R19 
270 

R51 
150 

03 

~----.--- +5 VF I BI 

L 1 R52 
B.2 2.7 

- -- I 191 W6 
-------------------------T-Rl_G_G_ER_V-IE_W_S-IG_N_A_L_,.1~}' • 4 

TRIGGER VIEW LEVEL :~ I 30012 

I P/O A14 

TRIG VIEW 
TO A3 

P/OPI fD6 '----.J\1\/\,------------------------------....------, B) • CHOP GAIN 
PIO XA7 R160 

1620 TP9 

• I 
0 P/OP3 --s .___.._.,__ ______ ~,!\Iv----+-------------+------------------------+----~ 3 )PIO XAt W RESET 

R53 5VF (Bl R54 I Cl 2 
l01UF 

CR 15 
10 

~TRIG 
SENS 

U2 

243 + 3.92K P/O AS 

C46 
;f,47 R56 

lOK 

013 +5VF (Bl 

+\.3V 

-~'"''~- +15VF IBI 

P/O P4 

I I 
rF7( 1 

I '"I P-/O_A_9 -

PIO XA9 "- ~ 10 CHOP GAIN 
g <: P/OPl W 

+5VF (Bl 

C44 
T.OIUF 

+5VF IBI rf7 

R58 
825 

CR4 I .. I __ 

06 

~0.6V 

R24 
4700 

TP2 

• 
C9 

J/1UF 

-15VF (Bl 

R25 
100 LEVEL 11 

~ 
12 

014 

R601 t1.7V 
365 

+5VF IBI 

018 

015 016 

+3.4V 

+15VF (Bl 

en ~ 
0. 1 UF 

R62 
182 

R63 
3650 

I AUTO/NORM I 
SlA 

?l 
... -~Rv6~4"v------+-~!{ 16.2K 

0 0 

PARTS ON THIS SCHEMATIC 

P/O A7 

Cl 14,44-46,49 
CRJ.4, 13, 15, 21-24 
L 1, 8 10 
PIO Pl, 3, 4 
01-21 
Rl-75, 97, 150-152, 
~57, 159, ~60, 164-168 
S1 A·C, S2A·F 
PIO S30 
TP1·3, 7.9 
Ul, 2 

PIO AS 

P/0 XA7 

P/0A14 

P/O XA7 

PIO A9 

PIO Pl 

-15VF(BI 
R28 
1500 

28
·
7 

13 j 
R27 
28.7 PIO XA9 

R152 
110K 

0-H :_+5vF1s1 

R73 
2200 

SIGNAL 14 

R71 
6810 

16 
TP7 

R68 
470 

019 

+0.6V +1.9V 
PIO W1 

---+-----'\/VV---------812 
TP3 A . ~ MAIN GATE 

TO A7R126 

PIO P3 

I 
I 

P/0 WI 

DELETED: A7: C43, CR14 

IP/OAS- --1 
I 
I 

15 

S) P/OXA7, 98 
L_:INSWPTRIG __ _J 

R74 

CR24 6800 I 
~'vvv-----111,,__-------------------------------------------------r-----"""?)~-(~S3~--•~RST 
R75 
475 

CR21 

0----ri :._ _ ___,l,___,._+5VF (Bl 

l~I ~ L-------------------~~--

I 
USED IN 
1741A 
ONLY 

Service 

CHASSIS 

OS4 
Jl 
R5 
W2, 6 
PIO W7 

-15vF (Bl • 1740A-081-0:2-07-76 

100 

L~:o ____ _ t 15VF (E) 

TOA7CR16,1711 
L __________ OP_T_l_O_l_ON_L_Y _________________________________ . _______________________________ ___,~--(7_1 --~~g INTL 

W SYNC ______ __J 7 
Figure 8-16. 

Service Information, Main Trigger, PIO Assembly A7 (Sheet 2 of 2} 
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REF 
DESIG 

C1 
C2 
C3 
C4 
C5 
C6 
C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 

-R15-
-R115-

@Q 
~-CR2-
~ -R7-
~ -CR1-

-R1-

u ==~= I -R3- I 
-R6- N 

- u-
-C19-

u 
I 

-c20-

-C3-

-C2-

-R27-
-R8- ~ -cs-
-C4- ~ 

-R23- -L2 -

I 
N 

n 
I 

~ -R24-
~ -cs

-R26- -R17-
- C8- -R18-

f.:;;\ -R19-
~ -R20-

-R21-
-RS- -R22-

-R42-
-R41-

I GRID REF I GRID REF 
LOG DESIG LOG DESIG 

T A-2 C17 1 E-2 Q4 
B-1 C18 E-2 Q5 
B-1 C19 B-3 Q6 
B-2 C20 B-3 Q7 
C-2 C21 B-3 Q8 
C-2 C22 B-3 Q9 
B-2 CR1 B-2 Qg 
E-2 CR2 B-2 Q10 
0-2 CR3 E-1 Q11 
0-1 CR4 E-3 Q12 
E-1 L1 B-3 Q13 
E-2 L2 C-2 R1 
E-2 Q1 B-2 R2 
E-2 Q2 B-2 R3 
E-2 Q3 B-2 R4 

10 

• 

QTP1 

I I I I I 

-R32- 2 8 ~ 8 ~ 8 ; : 
~II I II 
~ -R29- -CR3- -C12 _ 

S1MP2 
(UNDER) 

S1MP1 

S1MP3 ~· 
1 

••••••••• 
XA7 

-C14-

-C13-

-R40-

- R36-

(§ 

0 
TP2 

8 
- R35-

0 
- R38-
-R39-
-R37-
-CR4-

TP3 

0 

A8 

F 
17 40A-082-tt7-76 

I GRID REF I GRID REF I GRID REF I GRID 
LOG DES\G LOG DESIG LOG DESIG LOG 

T B-2 R5 T B-2 R22 T C-2 R38 T E-2 
C-2 R6 B-3 R23 B-2 R39 E-2 
C-1 R7 B-2 R24 C-2 R40 E-2 
E-1 R8 B-2 R26 B-2 R41 B-3 
E-1 R9 B-1 R27 C-2 R42 B-3 
E-1 R12 B-1 R28 E-1 R43 A-1 
E-1 R13 B-1 R29 E-1 S1MP1 0-2 
E-2 R14 B-1 R30 E-1 S1MP2 0-1 
E-2 R15 B-2 R31 0-1 S1MP3 0-3 
E-3 R16 B-2 R32 0-1 S1MP4 0-3 
B-2 R17 C-2 R33 E-1 TP1 E-1 
B-2 R18 C-2 R34 E-1 TP2 E-2 
B-2 R19 C-2 R35 E-2 TP3 E-3 
B-2 R20 C-2 R36 E-3 U1 B-1 
B-2 R21 C-2 R37 E-3 XA7 0-3 

Service Model 1740A 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 8 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Main TRIGGER LEVEL ................................................................ . 
AUTO/NORM ........................................................................... . 
SINGLE ................................................................................ . 
RESET light should be off 

fully CW 

NORM 
engaged 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 8 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50Q 
TRIGGER LEVEL (main) .............................. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . stable display 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 211B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 

IL IL IL 
+1V ---~ ~ v 

+4.5V - - i... 

l l 

5 V/DIV 1 V/DIV 
.5 mSEC/DIV .5 mSEC/DIV 

1/1 ~ l/ '" l/ 
[Z] ~\. L ~ 17 NOTE: WAVEFORMS ARE TIME RELATED 

ov--

8-26 

5 V/DIV 

.5 mSEC 

Figure 8-17. Service Information, Main Sweep Assembly AB (Sheet 1 of 2) 
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lh, 

, 

Model 1740A 

I P/O ;; ;ORIZ SWP ASSY ~~;SWP ASSY 

I I I _,_" R 1 
I MAIN SWP P/OP3 I P/OXA7 39 

TR I G -------'-~) 8 /\f',~---1----4 l J I +15VF 

___ 1• -- I 

(4) 

RS (9) 
100K 

I. -
I (S) 
I 
I (3) 

I 
I 
I DS5 L 

j./,( ~w f'liiiirAll v ~ 
SWEEP 
VERNIER 

(6) 

(4) 

(3) 

(0) 

I 

Cl R3 
.01 UF 200 

I 
I L __ 
IP/OA7 --J 
3~-15VF 

I R76 I I 39.2K P/O 
I P3 

6 ( I I ) 7 I : : I 
I I I 
I I I 
I I 

5; ! _:r 2~ 
~--

~ R43 
5000 

.05·2USEC 

~ 

R12 
5000 

5·200USEC 

~ 

R13 
5000 

0.5·20mSEC 

R14 
5000 

~ l R15 

.05·2SEC 
3650 

15VF --

P/OXA7 

0 

0 

+15VF 

C6 
100 

03 +lV 

R24 R9 
150 2.2M 

C5 --15VF 

160;f, 

-15VF 

--,--------------------

-15VF 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R22 
100K 

R21 
50K 

R20 
25K 

R19 
10K 

R17 
2500 

R1B 
5000 

+15VF 

+1V 

R26 
100 

+lV 

L2 
BEAD 

cs J, .OlUF 

05 

+O.BV 

-15VF 

--T---------
~ 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

C9 
.01UF 

C10 
1UF 

C11 
100UF 

+ 
+1V 

+15VF 

+1.5V 

Sl 
MAIN 

TIME/DIV 

Q 
I ----, 

<>+t+<> 
I 

01 0 
I 

04-"-+0 

r--0 0 

0 C13 
330 

:I ) 

0 C14 
3300 

:I ) 

0 C15 
.015UF 

:J ) 

0 C16 
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Service 

I I P/O A7 ;,;,;;-i 
I SWP ASSY I 
I I 
5~MAIN I 
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I 
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I 
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I 
I 

I I 
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;\' i : I -15'F]A] 

-15VF 

c21 --~-c"22""-_,1_, 19 ( P/OP3 .. I 
2.2UF;h+ J;.OlUF i I I 

TP3 ~I 1 HP/OP3 
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2 

I L:_ _ _, 
PARTS ON THIS SCHEMATIC 

---1-74-0A-·083-02·07-76 I 

AB P/OA7 

C1·6, B·22 
CRH 
L 1, 2 
01·13 
R19,1224 
26-43 
Sl 
TP1·3 
Ul 
XA7 

P3, P/OP5 
R76 

CHASSIS 

DS5 
R7·9 
P/OW3 

R9 
200K 

I 
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HOLD OFF 

8 
DELETED: AB, C7, C23, RlO, R11, R25 

Figure 8-17. 
Service Information, Main Sweep Assembly AB (Sheet 2 of 2) 
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1 

2 

3 

REF I GRID 
DESIG LOC 

C1 I C-1 
C2 C-2 
C3 D-2 
C4 A-2 
C6 B-2 
C7 D-3 
cs D-3 
C9 D-3 
C10 D-3 
C11 C-3 
C12 C-3 
C13 D-1 

G 
G 

~ o~ ~~ a: CC CCC) 

I I I I 

-c4 --R40-

-R18- I 
In;\ - R21- ~ 
\J - R14- I 

-R13-

I I 1 ;:lafl:GQN a:L.:Ja:eia: 
I I I 

REF l GRID REF 
DESIG LOC DESIG 

C14 I C-2 03 
CR1 D-2 04 
CR2 D-2 05 
CR3 D-2 06 
CR4 D-2 07 
CR6 C-2 OS 
CR7 C-2 09 
CRS B-2 010 
L1 D-3 R1 
P1 C-3 R2 
01 D-2 R3 

B c D 

~~~~~ti 
I 017) 

l GRID 
LOC 

I C-2 
A-2 
C-2 
C-2 
A-3 
C-2 
A-3 
C-3 
C-2 
C-2 
C-2 

-C1 - -CR6--CR1- -CR2-

I I I I IQ I I I 1-CR7--CR3--CR4-

2 ~~~~~Da:G2 -R2-

1 I I I I I I I I - R3-

I 
1l 
I 

-R39-

/ I I I ~ I I 
G:\ = G ~ ~ ~ r;,\ ~ ;;: , ua:c:;a:a:a: va:>M 

I I I I I I ~ 

Jk~~@~~l~~1k!1~ 
o:: a: a: a: a: (.) ..- a: u en a: U r-- ...J 

1111 IQ;0\1lol111111 
'::.'.,';! I 

- R35-

12 1 

00 OOOGOOOOOO 
A10 

1740A-084-07-76 

REF I GRID REF l GRID REF I GRID 
DESIG LOC DESIG LOC DESIG LOC 

R4 I D-2 R16 I A-2 R27 I C-3 
R5 D-2 R17 B-2 R2S C-3 
R6 C-2 R1S A-2 R29 C-3 
R7 C-2 R19 B-3 R30 C-3 
RS C-2 R20 C-2 R31 C-2 
R9 B-1 R21 A-2 R32 B-2 
R10 A-1 R22 C-2 R33 D-3 
R11 A-2 R23 C-2 R34 C-3 
R13 A-2 R24 A-3 R35 D-3 
R14 A-2 R25 A-3 R36 C-2 
R15 B-2 R26 A-3 R37 D-1 

1 

2 

3 

REF I GRID 
DESIG LOC 

R3S T D-1 
R39 C-2 
R40 A-2 
R41 B-2 
S1A C-1 
S1B C-1 
S1C C-1 
S1D B-1 
S1E C-1 
U1 A-2 
VR1 D-2 

Service Model 1740A 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 9 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

DLY'D TIME/DIV....................................................................... 50 µSEC 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 9 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
DLY'D TIME/DIV....................................................................... 10 µSEC 
DELAY...................................................................................... 5.00 
Horiz display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MAIN 
TRIGGER LEVEL (main) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . stable display 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 211B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 

8-28 

n_ n_ n_ 
J J 1 .,- ~ 

ov--- ov---

5 V/DIV 2 V/DIV 
.5 mSEC/DIV .5 mSEC/DIV 

ov--- ~ ~ 7l 

A 5V/DIV 

~ .5 mSEC/DIV 

1740A-085-01-10-75 

Figure 8-18. Service Information, Delayed Trigger Assembly AlO and Horizontal Sweep Assembly A7 
(Sheet 1 of 2) 
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05 
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Service 

500 5V •1.3V DLYD. 
2 )>--~I ---•• SWP 

10 

A16 
28.7 16 

L__2 ____, 
+4.8V 

+15V 

Q7 

09 
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R35 
39 I I 

I 
I 

GATE 

10 
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P/0 A7 A10 
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P/0 P3, 4 Ll 
R77-89, 169 Pl 
TP4 01, 3·10 
U3, 4 Rl-11, 13-41 
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P/0 A8 VR1 

P/0 XA7 

I 
I 

. -h +43VF-4 4 )'>-+--.. -+43VF 
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1740A-085-02-07-76 9 
Figure 8-18. 

Service Information, Delayed Trigger Assembly AJO and Horizontal Sweep Assembly A7 (Sheet 2 of 2) 
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-R25- I 
-C11- ® -R4- N 

-c10- -CR2- "' 
I -CR1- I 

• • • • • • • • • • • • 
1 P1 12 

$1MP2 
(UNDER) S1MP4 

I 
I -R19-(J 

N 
-A18-/ " -R17- ~\ I 
-R16- U1) 
-R15-
-R14-6 @ ~~ -R7-

N ® "' -R21-

I I I @ -R20-

-C15- -C?-
S1MP3 

-C14- -R3-

-RS-

-R23- 8 @) 
-R22- B I 

~ 0 ~ -cs- ~ 

-C1- U 

-R6- I -C9- ll 
-R1- () a:a: 

1 12 I 11 

• • • • • ••••••• 
XA10 

REF l GRID REF l GRID REF I GRID REF l GRID REF 
DESIG LDC DESIG LOC DESIG LOC DESIG LOC DESIG 

C1 I B-2 C15 1 A-2 07 1 B-2 R13 I E-3 R24 
C2 E-1 CR1 B-2 R1 B-3 R14 D-2 R25 
C3 D-1 CR2 B-1 R2 B-2 R15 D-1 R27 
C4 C-3 L1 A-2 R3 B-2 R16 D-1 R28 
C6 A-2 P1 C-1 R4 B-1 R17 D-1 S1MP1 
C7 B-2 01 B-2 R5 B-2 R18 D-1 S1MP2 
cs B-2 02 B-1 R6 B-3 R19 D-1 S1MP3 
C9 C-3 03 B-2 R7 B-2 R20 B-2 S1MP4 
C10 A-1 04 B-2 R10 D-2 R21 B-2 U1 
C11 A-1 05 0-2 R11 0-2 R22 A-2 XA10 
C14 A-2 06 B-2 R12 E-3 R23 A-1 

A9 

E 
1740A-088-10-75 

l GRID 
LOC 

I B-1 
A-1 
A-2 
D-2 
C-2 
C-1 
D-2 
D-1 
D-1 
B-3 

Service 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 10 

Model 1740A 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

DLY'D TIME/DIV ...................................................................... . 
AUTO/NORM ........................................................................... . 
SINGLE ................................................................................ . 
Both TRIGGER LEVELS ............................................................... . 
RESET light should be off 

50 µSEC 
NORM 

engaged 
fully cw 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 10 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
DLY'D TIME/DIV ....................................................................... 10 µSEC 
DELAY...................................................................................... 5.00 
Horiz display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MAIN 
TRIGGER LEVEL (main).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . stable display 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 211B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 

~ 1 1 
+1 v - - - ' I , 

A 5V/DIV 

~ .5 mSEC/DIV 1740A-087-01-10-75 

Figure 8-19. Service Information, Delayed Sweep Assembly A9 (Sheet 1of2) 
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Model 1740A 
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Figure 8-19. 
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-R16-

EJ 

REF I GRID 
DESIG LOC 

C1 T C-2 
C2 C-2 
C3 C-2 
C4 D-2 
C5 D-2 
C6 D-2 
C7 D-2 
ca D-2 
C9 B-2 
C10 B-2 
C11 C-1 

8 
I N 
u 
I 

NOTE 
See Figure 8-16 

for Assembly A 7 
Component Identification 

I 
I u 
~ I I (2) (9) 

I l'i D D a: 
I I I 

a: 

I 
~ 
a: 
I 

~ &! l e I e I a: I 
I I J 1:1 

I I 
M = 
- u I I 

I I 
I 

~ 

I N e a: 
~ (3 

a: 

I I 
I I 

(HIDDEN) 

I I I I ~ l~ I U I I I I L2 I I a: a: 
1~§VNO~e M I I ~e~~0~@ :>~ oa:o6~()a:as cc o a:,.... a:u u 111111 I I I I I I I 1 I I I 1-u- I I 

<:t (HIDDEN) o.o 
- u 
" I 

1 115 
••••••••••••••• 

XA7 

A11 

1740A-088-07-76 

REF l GRID REF l GRID REF I GRID REF I GRID 
DESIG LOC DESIG LOC OESIG LOC DESIG LOC 

C12 I B-2 Q6 T B-2 R8 T D-2 R18 T B-2 
C13 C-2 Q7 C-2 R9 E-2 R19 B-2 
C14 D-3 Q8 B-2 R10 E-2 R20 B-2 
L1 D-3 R1 C-2 R11 E-2 R21 C-2 
L2 D-2 R2 C-2 R12 D-2 R22 B-2 
Q1 D-2 R3 C-2 R13 D-2 R23 C-2 
Q2 D-2 R4 C-2 R14 B-2 R24 D-2 
Q3 D-2 R5 0-2 R15 B-2 R25 D-2 
Q4 D-2 R6 D-2 R16 B-2 R26 C-2 
Q5 C-2 R7 C-2 R17 B-2 XA7 C-3 

Service Model 1740A 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 11 

I. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Sweep mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A vs B 
Spot centered on CRT. 

BEAM INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . barely visible spot 

2. All voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

1. 

2. 

3. 

4. 

8-32 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 11 

Set front-panel controls in accordance with initial control settings Section V, except as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 500 
TRIGGER LEVEL (main) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . stable display 

Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

Connect HP Model 211B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con
nector. 

Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz. 
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lL v 
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5 V/DIV 

.5 mSEC/DIV 
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ll 1£ 
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-"-v 
~ 
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Figure 8-20. Service Information, Horizontal Output Assembly All and Horizontal Sweep Assembly A7 
(Sheet 1 of 2) 
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Figure 8-20. 
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Service 

DC VOLTAGE MEASUREMENT CONDITIONS 
SCHEMATIC 12 

Model 1740A 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Sweep mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A VS B 
BEAM INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . barely visible spot 
Spot centered on CRT. 

2. AU voltages are referenced to chassis ground. All indications are nominal and 15% variation from those 
indicated should be considered normal. 

WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 12 

1. Set front-panel controls in accordance with initial control settings in Section V, except as follows: 

Coupling (channel A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 
TRIGGER LEVEL (main) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . stable display 

2. Set monitor oscilloscope TIME/DIV and VOLTS/DIV controls as indicated under waveform(s). 

3. Connect HP Model 211B Square-wave Generator 50-ohm output to Model 1740A channel A INPUT con
nector. 

4. Adjust square-wave generator output for 6 divisions of signal amplitude (.6 V) at 5 kHz . 

8-34 

-.8V --+--111-... -t1...-+-_,,_,._.._---1~ ...... ....i 

1 V/DIV 

.5 mSEC 

-.av---

1 V/DIV 

5 mSEC 

ov---

.,. 

l 
........i 

1 V/DIV 

.5 mSEC 

Figure 8-21. Service Information, Gate Schmitt, PIO Assembly A7 (Sheet 1of2) 
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Model 1740A 
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~..rr'""'--------'VV'V------ +5VF ID! 

+ C31 
J33LIF 

C33 C34 
i15UF J.OlUF 
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P/O S38 D P10 Pl 

P10 Wl P10A14 
PIO XA9 

P 0 XA7 TP5, 6 12 
Figure 8-21. 
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Model 1740A 

P/O A3 VE;T~~ 
PREAMPL ASSY I 

I 
I 

Service 

P/O A16 LVPS 

CHOP +43V BEAM MAIN LINE DI YO I 

! ;); P2I---------l--------± - _"'('mj _____ '1''°~----- '1°' --- •1rn-------'1'°'__ :I" _ _J"----- 'l"'"___ f'_. __ -Glrn - _J 1 I 
L---- - --- J --- --- t ---1--- --- --- --- --- --- t--- ---1 --l ____ :_j 
~:.:.-;;;;l _______ " __ =::: .. '" __ -=:::-:-_-" __ =::=_" ___ 11 ___ "--==-*-=-:::-:- G--~-1 -==-1 __ -==:-__ 13 __ -::::=_4 __ -==-:_~~--=-=:-'(N15c I P/0 A7 HORIZ SWEEP ASSY 
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..__ _____________ ___._, 13f---+--------+120V 
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1 5V ----~--- }.J.-------------------------------1--------+-----+-----l-------'--------------------------------l-< 4r--+-------- '5V 

+ l 5 v --.1----~----

I 4 JV -----~-----

-15V----~~ 
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I 
I 
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11 
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XA 16 

13 
Figure 8-22. 

Service Information, Interface Assembly Al 4 
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Service 

8-38 

GND e1s ·-· • 
T120V • 

BM FND • 
ALT • 

MN GT • 
Dl TR • 

CHOP GN • XA7 

-15V • 
•43V • 
+15V • 

•SV • 
GNDC: 

60 HZ •1 

REF l GRID REF 
DESIG LOC DESIG 

I 
C1 E-2 CR5 
C2 E-2 CR7 
CR1 E-2 CRB 
CR2 D-2 CRS 
CR3 D-2 01 
CR4 D-2 02 

15 

• 
~ 

XA16 

• • • • • • • • •••••• 
N < c '---J > 
x ~ ~ ~ 'P ~: 

~ ~ 
u 

12 XA3 1 

• • • • • • • • • • • • 
~ m '-c' 
~ I z < < 0 

l GRID REF l GRID REF 
LOC DESIG LOC DESIG 

I I 
E-2 03 E-2 R4 
D-3 04 D-2 R5 
D-2 05 D-2 R6 
D-2 R1 D-2 R7 
D-2 R2 D-3 RB 
E-2 R3 E-2 R9 

Model 1740A 

HORIZ SWEEP VERT PREAMPL 

A14 

1740A-092-10-75 

l GRID 
LOC 

REF l GRID 
DESIG LOC 

REF l GRID 
DESIG LOC 

I I I 
E-2 R10 E-2 R16 E-2 
E-2 R11 E-2 R17 E-2 
E-2 R12 D-2 R18 E-2 
E-2 R13 D-2 XA3 C-2 
E-2 R14 D-2 XA7 B-2 
E-2 R15 D-2 XA16 C-2 

Figure 8-23. Service Information, Option 101 Interface Assembly A14 /Sheet 1 of 2) 



Model 1740A 

P/O A3 VERT 
PREAMP ASSY 

fio 121 
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8 9 10 15 13 1 4 

1740A-093-10-75 
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Figure 8-23. 
Information, Option 101 Interface Assembly A14 (Sheet 2 of 2) 
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(98) 

Service Model 1740A 
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Figure 8-24. Interconnection Diagram (Sheet 1 of 2) 
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Model 1740A 
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HEWLETT ii PACKARD 

SALES & SERVICE OFFICES 

UNITED STATES 
ALABAMA 
8290 Whitesburg Dr., S.E 
P.O. Box 4207 
Huntsville 35802 
Tel: (205) 881-4591 
TWX. 810-726-2204 
Medical Only 
228 W. Valley Ave., 
Room 220 

~~~'(J3~)h~~jg~~g 
ARIZONA 

~~3!,~l~~~g~~a St 
Tel: (602) 244-1361 
2424 East Aragon Rd 
Tucson 85706 
Tel: (602) 294-3148 

'ARKANSAS 
Medical Service Only 
P O Box 5646 
Brady Station 
Llttle Rock 72205 
Tel· )501) 664-8773 

CALIFORNIA 
1430 East Orangethorpe Ave 
Fullerton 92631 
Tel: (714) 870-1000 
3939 Lankershim Boulevard 

~e~.~~ 1~)~r~~~ 91604 
TWX: 910-499-2170 
6305 Anzona Place 

~~s (~1JY~:9.i5~145 
TWX: 910-328-6147 
'Los Angeles 
Tel: (213) 776-7500 
3003 Scott Boulevard 
Santa Clara 95050 
Tel. (408) 249-7000 
TWX: 910-338-0518 

~~lid(~~~)~~~-6165 
2220 Watt Ave 
Sacramento 95825 
Tel: (916) 482-1463 

CANADA 
ALBERTA 
Hewlett-Packard (Canada) Ltd 
11748 Kingsway Ave 
Edmonton T5G OX5 
Tel· (403) 452-3670 
TWX: 610-831-2431 EDTH 
Hewlett-Packard (Canada) Ltd 
915-42 Avenue S E Suite 102 

fe~.1~:~~) Tl8~-11~1n 
TWX. 010-821-6141 

9606 Aero Drive 
P _ 0 Box 23333 
San Diego 92123 
Tel: (714) 279-3200 

COLORADO 
5600 South Ulster Parkway 
Englewood 80110 
Tel· (303) 771-3455 

CONNECTICUT 
12 Lunar Drive 
New Haven 06525 
Tei· (203) 389-6551 
TWX. 710-465-2029 

FLORIDA 
P.O. Box 24210 
2806 W Oakland Park Blvd 
Ft. Lauderdale 33307 
Tel: (305) 731-2020 
TWX: 510-955-4099 
'Jacksonville 
Medical Service only 
Tel. (904) 725-6333 
P.O. Box 13910 
6177 Lake Ellenor Dr 
Orlando 32809 
Tel. (305) 859-2900 
TWX: 810-850-0311 
P.O. Box 12826 
Pensacola 32575 
Tel: (904) 434-3081 

GEORGIA 
r=>.O. Box 105005 
Atlanta 30348 
Tel. (404) 434-4000 
TWX: 810-766-4890 
Medical Service Only 

~ ~1~?4Q~~a 7~i~8l92 
HAWAII 
2875 So. King Street 
Honolulu 96814 
Tel: (808) 955-4455 

BRITISH COLUMBIA 
Hewlett-Packard (Canada} Ltd 
837 E. Cordova Street 
Vancouver V6A 3R2 
Tel. (604) 254-0531 
TWX· 610-922-5059 VCR 

ILLINOIS 
5500 Howard Street 
Skokie 60076 
Tel: (312) 677-0400 
TWX: 910-223-3613 
·st. Joseph 
Tel. (217) 469--2133 

INDIANA 
7301 North Shadeland Ave 
1nctianaro11s 4s2so 
Tel. (317 842-1000 
TWX: 81 -260-1796 

IOWA 
1902 Broadway 
Iowa City 52240 
Tel· (319) 338-9466 
Night: (319) 338-9467 

'KANSAS 

~:r?r16) 267-3655 

KENTUCKY 
Medical/Calculator Only 
Atkmson Square 
3901 Atkinson Dr .. 
Suite 207 
Louisville 40218 
Tel. (502) 456-1573 

LOUISIANA 
P.O. Box 840 
3239 Williams Boulevard 
Kenner 70062 
Tel: (504) 721-6201 
TWX: 810-955-5524 

MARYLAND 
6707 Whitestone Road 
Baltimore 21207 

i~x(3~~6-i~t~~i~ 
2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 

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

r::~(21~4j97fJ.~5i~a 
TWX: 610-671-3531 

CENTRAL AND SOUTH AMERICA 
ARGENTINA 
Hewlett-Packard Argentina 
S.A Ce.I 
Lavalle 1171-3° Pisa 
Buenos Aires 
Tel. 35-0436, 35-0627. 35-0341 
Telex· Public Booth No 9 
Cable: HEWPACK ARG 

BOLIVIA 
Stambuk & Mark (Bolivia) Lida 
Av Mariscal. Santa Cruz 1342 
La Paz 
Tel. 40626, 53163, 52421 
Telex. 3560014 
Cable: BUKMAR 

BRAZIL 
Hewlett-Packard Do Brasil 
I E.C Lida 
Rua Frei Caneca. 1140/52 Bela Vista 
01307-Sao Paulo-SP 
Tel: 288-71-11. 287-81-20 

287-61-93 
Telex: 391-112-3602 HPBR-BR 
Cable. HEWPACK Silo Paulo 

Hewlett-Packard Do Brasil 
l.E.C. Lida 
Praca Dom Feliciano. 78-8° 
andar (Sala 806/8) 
90000-P6rto Alegre-RS 
Tel· 25-84-70-DDD (0512) 
Cable HEWPACK POrto Alegre 

Hewlett-Packard Do Brasil 
l.E C. Lida 
Rua Siqueira Campos. 53, 4° 
andar-Copacabana 
20000-Rio de Janeiro-GB 
Tel: 257-80-94-DDD (021) 
Telex. 391-212-1905 HEWP-BR 
Cable: HEWPACK 

Rio de Janeiro 

CHILE 
Calcagni y Metcalfe Lida 
Al.ameda 580-01 807 
Casilla 2118 
Santiago. 1 
Tel. 398613 
Telex 350001 CALMET 
Cable CALMET Santiago 

Medical Only 
General Machinery Co .. Lida 
Paraguay 494 
Casilla 13910 
Santiago 
Tel. 31123, 31124 
Cable: GEMCO Santiago 

COLOMBIA 
lnstrumentac1dn 
Henrik A. Langebaek & Kier SA 
Carrera 7 No 48· 75 
Apartado A!!reo 6287 
Bogota, I 0. E 
Tel. 69·88- 77 
Cable. AARIS Bogota: 
Telex· 044-400 

COSTA RICA 
Cientifica Costamcense 
Calle Central, Avenidas y 
Apartado 10159 
San Jose 
Tel: 21-86-13 
Cable GALGUR San Jose 

MASSACHUSEnS 
32 Hartwell Ave 

~:i~~~~;r~6~~~~go 
TWX: 710-326-6904 

MICHIGAN 
23855 Research Drive 
Farm1l'nton Hms 48024 
Tel: (313 476-6400 
TWX: 81 -242-2900 

MINNESOTA 
2400 N. Prior Ave 
Roseville 55113 

f~·x\6Jf6.i~3~~;g~ 
MISSISSIPPI 
"Jackson 
Medical Service only 
Tel· (601) 982-9363 

MISSOURI 
11131 Colorado Ave 
Kansas Cit~ 64137 
Tel. (8166 76 -8000 
TWX: 91 -771-2087 

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

NEBRASKA 

~jri~a~r&n 1Aoad 
Suite 110 
Omaha 68106 
Tel: (402) 392-0948 

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

NEW MEXICO 
P.O. Box 11634 
Station E 
11300 Lomas Blvd., N.E 
Albuquerque 87123 
Tel: (505) 292-1330 
TWX: 910-989-1185 

NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd 
800 Windmill Road 
P.O. Box 931 
Dartmouth B2Y 3Z6 
Tel: (902) 469-7820 
TWX: 610-271-4482 HFX 

ECUADOR 
Medical Only 
A.F. Viscalno Compai'lla Ltda 
Av Rio Amazonas No. 239 
P.O. Box 2925 
Quito 
Tel: 527-088,527-804 
Cable· ASTOR Quito 

Calculators Only 
Computadoras y Equipos 
Electrdnicos 
P.0 Box 2695 
Avda. 12 De Octubre No. 2207 
Quito 
Tel· 233869. 236783 
Telex. 02-2113 Sagita Ed 
Cable· Sagitra-Qu1to 

EL SALVADOR 
IPESA 
Bulevar de los Heroes 11-48 
San Salvador 
Tel· 252787 

GUATEMALA 
IPESA 
Avenida La Reforma 3·48 
Zona 9 
Guatemala City 
Tel. 63627. 64786 
Telex 4192 Teletro Gu 

156 Wyatt Drive 
Las Cruces 88001 
Tel. (505) 526-2485 
TWX· 910-983-0550 

NEW YORK 
6 Automa1ion Lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
TWX: 710-441-8270 
New York City 
Manhattan, Bronx 
Contact Paramus, NJ Office 
Tel (201) 265-5000 
Brooklyn, Queens. Richmond 
Contact Woodbury, NY Office 
Tel· (516) 921-0300 
201 South Avenue 
Poughkeepsie 12601 
Tel: (914) 454-7330 
TWX· 510-248-0012 
39 Sagmaw Drive 
Rochester 14623 

f~x\7Jf6-~~t§i~~ 
5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 455-2486 
TWX: 710-541-0482 
1 Crossways Park West 

~~~~5)1'2~~Jicio 
TWX: 710-990-4951 

NORTH CAROLINA 
P.O. Box 5188 
1923 North Main Street 
High Point 27262 
Tel· {919) 885-8101 
TWX: 510-926-1516 

OHIO 
16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX. 810-423-9431 

ONTARIO 
Hewlett-Packard (Canada) Ltd 
1785 Woodward Dr 
Ottawa K2C OP9 
Tel· (613) 225-6530 
TWX 610-562-8968 
Hewlett-Packard (Canada) Ltd 
6877 Goreway Drive 

~l1~l~i~~~-iti'o 1L9 
TWX: 610-492-4246 

MEXICO 
Hewlett-Packard Mex1cana. 
SA. de C.V 
Torres Adal1d No. 21 11' Pisa 
Col. del Valle 
Mexico 12. D_F 
Tel (905) 543-42-32 
Telex. 017-74-507 
Hewlett-Packard Mexicana 
SA deC.V 
Ave. Const1tuc16n No 2184 
Monterrey, N. L 
Tel· 48-71-32, 48-71-84 
Telex: 038-843 

NICARAGUA 
Roberto Teran G 
Apartado Postal 689 
Ed1t1c10 Teran 
Managua 
Tel· 25114, 23412.23454 
Cable ROTERAN Managua 

PANAMA 
Electrdn1co Balboa. S A 
P O Box 4929 
Calle Samuel Lewis 
Cuidad de Panama 
Tel: 64-2700 
Telex 3431103 Curunda 

Canal Zone 
Cable ELECTRON Panama 

330 Progress Rd 
Dayton 45449 
Tel: (513) 859-8202 
TWX: 810-474-2818 
1041 Kingsmill Parkway 
CcMumbus 43229 
Tel· (614) 436-1041 

OKLAHOMA 
P.O. Box 32008 
Oklahoma City 73132 

f~·x\ 4~r6-~~b~~~~~ 
OREGON 
17890 SW Lower Boones 

Ferry Road 
Tualatin 97062 
Tel (503) 620~3350 

PENNSYLVANIA 
111 Zeta Drive 
Pittsburgh 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 

SOUTH CAROLINA 
6941-0 N. Trenholm Road 
Columbia 29260 
Tel: (803) 782-6493 

TENNESSEE 
"Memµhis 
Medical Service only 
Tel: (901) 274-7472 
"Nashville 
Medical Service only 
Tel: {615) 244-5448 

TEXAS 
P.O. Box 1270 
201 E. Arapaho Rd 
Richardson 75080 
Tel. (214) 231-6101 
TWX: 910-867-4723 

QUEBEC 
Hewlett-Packard (Canada) Ltd 
275 Hymus Blvd 
Pointe Claire H9R 1G7 

i~:x(·5Jf6-~~~~~~i~ 
TLX: 05-821521 HPCL 

PARAGUAY 
Z.J Melamed S R L 
D1vis1on· Aparatos y Equipos 

Ml!d1cos 
01v1s16n Aparatos y 

C1entff1cos y de 
PO. Box676 
Chile-482, Edif1c10 Victoria 
Asuncion 
Tel. 4-5069. 4-6272 
Cable· RAMEL 

PERU 
Companla Electro M!!dica S A 
Los Flamencos 145 
San Isidro Casilla 1030 
Lima 1 
Tel 413485 
Cable ELMED Lima 

PUERTO RICO 
Hewlett-Packard Inter-Americas 
Puerto Rico Branch Office 
P 0 Box 29081 
65th Inf Station 
San Juan 00929 

g~~l~li~~2do~% Country Club 

Tel (809) 762-7355.'7455 7655 
Teii:x· 3450514 

P.O. Box 27409 
6300 Westpark Drive 
Suite 100 
Houston 77027 
Te/· (713} 781-6000 
TWX: 910-881-2645 
205 Billy Mitchell Road 
San Antonio 78226 
Tel. (512) 434-8241 
TWX: 910-871-1170 

UTAH 
2160 South 3270 West Street 

~~~t(~~1~e4~;~7%119 
VIRGINIA 
Medical Only 
P.O. Bo~ 12778 
No. 7 Koger Exec. Center 
Suite 212 
Norfolk 23502 
Tel. (804) 497-102617 
P.O. Box 9854 
2914 Hungary Springs Road 
Richmond 23228 
Tel· (804) 285-3431 
TWX· 710-956-0157 

WASHINGTON 
Bellefield Office Pk 
1203-114th Ave. S.E 
Bellevue 98004 
Tel. (206) 454-3971 
TWX: 910-443-2446 

'WEST VIRGINIA 
Medical/Analytical Only 
Charleston 
Tel: (304) 345-1640 

WISCONSIN 
9004 West Lincoln Ave 
West Allis 53227 
Tel· (414) 541-0550 

FOR U.S. AREAS NOT LISTED: 
Contact the regional office 
nearest you· Atlanta, Georgia 
Norih Hollywood. Cal1torn1a 
Rockville, Maryland . Skokie 
Illinois Their complete 
addresses are listed above 

'Service Only 

Hewlett-Packard (Canada) Ltd 
2376 Galvani Street 
Ste-Foy G1N 4G4 
Tel: (418) 688-8710 
TWX. 610-571-5525 

FOR CANADIAN AREAS NOT LISTED: 
Contact Hewlett··Pac~ard (Canada) 
Ltd 1n M1ss1ssauga 

URUGUAY 
Pablo f.errando SA 
Comercial e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 
Tel. 40-3102 
Cable RADIUM Montevideo 

VENEZUELA 
Hewlett-Packard de Venezuela 
CA 
Apartado 50933. Caracas 105 
Edificio Segre 
Tercera Transversal 
Los Ruices None 
Caracas 107 
Tel 35-01-07. 35-00-84 

35-00-65. 35-00-31 
Telex. 25146 HEWPACK 
Cable· HEWPACK Caracas 

FOR AREAS NOT LISTED. CONTACT: 
Hewlett-Packard 
lnter·Amer1cas 
3200 H1llv1ew Ave 
Palo Alto. California 94304 
Tel (415) 493-1501 
TWX 910-373-1260 
Cable HEWPACK Palo Alto 
Telex 034-8300. 034-8493 

EUROPE 

AUSTRIA 
Hewlett-Packard Ges m b.H 
Handelska 52/3 
P.0 Box 7 
A-1205 Vienna 
Tel· (0222) 35 16 21 to 32 
Cable: HEWPAK Vienna 
Telex 75923 hewpak a 

BELGIUM 
Hewlett-Packard Benelux 
S.A./N V 
Avenue de Col-Vert. 1 

k~;~~Ok~~~~!~ls 
Tel· (02) 672 22 40 
Cable PALOBEN Brussels 
Telex· 23 494 paloben bru 

DENMARK 
Hewlett-Packard A/S 
Datave1 52 
DK-3460 Birker~d 

t~1b1~0~EUP16c~0As 
Telex· 166 40 hpas 
Hewlett-Packard A/S 
Navervej 1 
DK-8600 Sitkeborg 
Tel (06) 82 71 66 
Telex: 166 40 hpas 
Cable H EWPACK AS 

FINLAND 
Hewlett-Packard OY 
r~ahkahousuntie 5 
P.O. Box 6 
SF-00211 Helsinki 21 
Tel. 6923031 
Cabk HEWPACKOY Helsinki 
Telex: 12-1563 

FRANCE 
Hewlett-Packard France 
Ouart1er de Courtaboeuf 
Boite Postale No. 6 
F-91401 Orsay 
Tel (1) 907 78 25 
Cable· HEWPACK Orsay 
Telex· 600048 

Hewlett-Packard France 
Agence Reg1onale 
Pf!ricentre de la Cep1!!re 
Chemin de la Cep1ere. 20 
F-31300 Toulouse-Le Mirail 

~~:~~:1~1b~JiF 12 

Hewlett-Packard France 
Agence Reg1onale 
.Aeroport principal de 
Marse1lle-Mangnane 
F-13721 Marignane 
Tel: (91) 89 12 36 
Cable: HEWPACK MARGN 
Telex 410774F 
Hewlett-Packard France 
Agence Rligionale 
63, Avenue de Rochester 
F-35000 Rennes 
Tel (99) 36 33 21 
Cable: HEWPACK 74912 
Telex 740912F 
Hewlett-Packard France 
Agence Reg10nale 
74, Allee de la Robertsau 
F-67000 Strasbourg 
Tel: (88) 35 23 20/21 
Telex 890141 
Cable HEWPACK STRBG 
Medical/Calculator Only 
Hewlett-Packard France 
Agence RE!g1onale 
Centre Vauban 
201, rue Colbert 
Entree A2 
F-59000 Lille 
Tel. (20) 51 44 14 
Telex. 820744 

GERMAN FEDERAL REPUBLIC 
Hewlett-Packard GmbH 
Vertnebszentrale Frankfurt 
Ber~erstrasse 117 
Posttach 560 140 
0-6000 Frankfurt 56 
Tel. (0611) 50 04-1 
Cable HEWPACKSA Frankfurt 
Telex 04 13249 hpFFmd 
Hewlett-Packard GmbH 
Technisches Buero BOblingen 
Herrenbergerstrasse 130 

?~i7%~~~-i~6f.~n, Wurttemberg 
Cable HEPAK BOblingen 
Telex 07265739 bbn 
Hewlett-Packard GmbH 
Technisches Suero Otisseldorf 
Emanuel-Leutze-Str.1 (Seestern) 
0-4000 DUsseldorf 
Tel: (0211) 59711 
Telex, 85/86 533 hpdd d 
Hewlett-Packard GmbH 
Techn1sches Suero Hamburg 
Wendenstras~e 23 

?;fO(~~~a2~~~r~3 1 
Cable· HEWPACKSA Hamburg 
Telex· 21 63 032 hphl1 d 

AFRICA, ASIA, AUSTRALIA 
AMERICAN SAMOA 
Ca!culators Only 
Oceanic Systems Inc 
P.0 Box 777 
Pago Pago Bayfront Road 

~e~gg3~-~~i396799 
Cable OCEANIC-Pago Pago 

ANGOLA 
Telectra 
Empresa Tecn1ca de 

Equ1pamentos 
El!!ctricos, S.A R L 

R. Barbosa Rodrigues, 42-l"OT 0 

Caixa Postal, 5487 
Luanda 
Tel 35515/6 
Cable: TELECTRA Luanda 

AUSTRALIA 
Hewlett·Packard Australia 

pty Ltd 
31-41 Joseph Street 
Blackburn, Victoria 3130 
P.O. Box 36 
Doncaster East. Victoria 3109 
Tel. 89-6351 
Telex: 31-024 
Cable. HEWPARD Melbourne 
Hewlett-Packard Australia 

Pty. Ltd 
31 Bndge Street 
Pymble 
New South Wales. 2073 
Tel 449-6566 
Telex 21561 
Cable: HEWPARO Sydney 
Hewlett-Packard Australia 

pty Ltd 
153 Greenhill Road 
Parkside, 5063, SA 
Tel 27-2591 
Telex 82536 ADEL 
Cable HEWPARO ADELAIDE 
Hewlett-Packard Australia 

Pty Ltd 
141 Stirling Highway 
Nedlands. W.A 6009 
Tel. 86-5455 
Telex 93859 PERTH 
Cable HEWPARO PERTH 
Hewlett-Packard Australia 

pty.Ltd 

~;~~;~~~~~ng ~tr;~~9 
Tel: 95-3733 
Telex 62650 Canberra 
Cable HEWPARD CANBERRA 

CYPRUS 
Kypron1cs 
19 Gregonos & Xenopoulos Rd 
P.O Box 1152 
CY-Nicosia 
Tel 45628129 
Cable KYPRONICS PANDEHIS 

GUAM 
Medical/Pocket Calculators Only 
Guam Medical Suply. Inc 
Jay Ease Building, Room 210 
P 0. Box 8383 
Tamuning 96911 
lei 646-4513 
Cable· EARMED Guam 

HONG KONG 
Schmidt & Co (Hong Kong) ltd 
P.O Box 297 
Connalight Centre 
39th Floor 
Connaught Road, Central 

~e~n~-~~~~1-5 
Telex 74766 SCHMC HX 
Cable: SCHMIDTCO Hong Kong 

INDIA 
Blue Star Ltd 
Kastun Buildings 
JamshedJI Tata Rd 
Bombay 400 020 
Tel. 29 50 21 
Telex 2156 
Cable BLUEFROST 
Blue Star Ltd 
Sa has 
414/2 Vir Savarkar Marg 
Prabhadevi 

~e~~~8Ja i~o 025 
Telex 4093 
Cable FROSTBLUE 
Blue Star Ltd 
Band Box House 
Prabhadev1 

~e~:~~af3 4a~o 025 
Telex:3751 
Cable BLUESTAR 
Blue Star Ltd 
14/40 Civil Lines 

~:inras ~~8 001 
Telex 292 
Cable· BLUESTAR 
Blue Star Ltd 
7 Hare Street 
P.0 Box 506 
Calcutta 700 001 
Tel 23-0131 
Telex 7655 
Cable: BLUESTAR 
Blue Star Ltd 
Blue Star House 
34 Mahatma Gandhi Rd 
LaJPatnagar 
New Delhi 110 024 
Tel 62 32 76 
Telex 2463 
Cable BLUESTAR 
Blue Star Ltd 
Blue Star House 
11111A Magarath Road 

~e~-n~SJSSe s6o 025 
Telex 430 
Cable BLUESTAR 

Hewlett-Packard GmbH 
Technisches Suero Hannover 
Mellendorter Strnsse 3 
D-3000 Hannover-Kteefeld 
Tel (0511) 55 60 46 
Telex: 092 3259 
Hewlett-Packard GmbH 
Technisches Suero Nuremberg 
Neumeyer Str. 90 

?~~5(ii1~r5et3~e~~·s5 
Telex. 0623 860 
Hewlett-Packard GmbH 
Technisches Suero Mlmchen 
Unterhach1nger Strasse 28 
ISAR Center 
D-8012 Ottobrunn 
Tel (OC9) 601 30 61/7 
Telex 52 49 85 
Cable HEWPACKSA MUnche~ 
Telex. 0524985 
(West Berlin) 
Hewlett-Packara GmbH 
Techmsches Suero Berlin 
Kerth Strasse 2-4 
0-1000 Berlin 30 
Tel (030)249086 
Telex· 18 3405 hpbln d 

GREECE 

~~st~im~a~aStar~~:s 
GR-Athens 126 
Tel: 3237731 
Cable- RAKAR Athens 
Telex 21 59 62 rkar gr 

~r~n~81 -, ,,,,,""""·-·· & co 
Man11117 
GR - Athens 103 
Tel 521 915 
Cable: INTEKNIKA 
Telex 21 5329 INTE GR 
Medical Only 
Technorned Hellas Ltd 
52, Skoula Stree! 
GR - Athens 135 
Tel 626 972.663 930,614 959 
Cable: ETALAK Athens 
Telex. 21-4693 ETAL GR 

ICELAND 
Medical Only 
Eldmg Trading Company Inc 
Hatnarhovol1 - Tryggvatotu 
IS-Reykjavik 
Tel: 1 58 20 
Cable: ELOING Reykja1,ik 

Blue Star Ltd 
Meeakshi Mand1ran 
xxx,.'1678 Mahatma Gandn1 Rd 
Cochin 682 016 Kerala 
Tel:32069.32161 32282 
Telex 046-514 
Cable: BLUESTAR 
Blue Star Ltd 
1·1-117/1 
Saro1in1 Devi Road 
Secunderabad 500 003 
Tel 70126. 70127 
Cable: BLUEFROST 
Telex· 459 
Blue Star Ltd 
23/24 Second Line Beach 
Madras 600 001 
Tel 23954 
Telex 379 
Cable BLUESTAR 
Blue Star Ltd 
Nathrai Mansions 
2nd Floor 81stupur 
Jamshedpur 831 OOi 
Tel: 7383 
Cable: BLUESTAR 
Telex: 240 

INDONESIA 
BERGA Indonesia P T 
PO Box 496 
1st Floor JL. Cik1n1 Raya 61 
Jakarta 
Tel: 56038, 40369, 49886 
Telex 42895 
Cable BERCACON 
BERGA Indonesia P.T 
63 JL. Raya Gubeng 

~e~r~~~~~ 
IRAN 
Hewlett-Packard Iran Ltd 
Mir-Emad Ave 
14th Street No 19 
IR-Tehran 
Tel 851082/86 
Telex 21 25 74 

ISRAEL 
Electronics & Engineering Div 

of Motorola Israel Ltd 
16 Kremenetsk1 Street 
P.O Box 25016 
Tel-Aviv 
Tel 38973 
Telex· 33569 
Cable BASTEL Tel-Aviv 

JAPAN 
Yokogawa-Hewlett-Packard Ltd 
Ohashi Building 
1-59-1 Yoyogi 
Shibuya-ku, Tokyo 
Tel 03-370-2281192 
Telex 232-2024YHP 
Cable YHPMARKET TOK 23-724 
Yokogawa-Hewlett-Packard Ltd 
N1sse1 lbarak1 Bu1ld1ng 
2-8 Kasuga 2-chrome. lbarak1-sh1 
Osaka.567 
Tel (0726) 23-1641 
Telex 5332-385 YHP OSAKA 

IRAN 
Hewlett-Packard Iran Ltd 
Mir-Emad Avenue 
14th Street No 19 
IR-Tehran 
TeL 85 10 82/86 

IRE LAND 
Hewlett-Packard Ltd 
King Street Lane 
Winnersh, Wokingham 
GB-Berkshire RG11 SAR 
Tel. (0734) 78 47 74 
Telex· 847178/848179 

ITALY 
Hewlett-Packard ltaliana S.p.A 
Casella postale 3645 
1-20124 Milano 
Tel (2) 6251 (10 lines) 
Cable HEWPACKIT Milano 
Telex 32046 
Hewlett-Packard ltahana S.p.A 
Via Pietro Maroncelli 40 
(ang. Via V1sentin) 
1-35100 Padova 
Tel: (49) 66 48 88 
felex. 32046 via Milano 
Medical only 
Hewlett-Packard ltal1ana S.p.A 
Via d'Agh1ard1, 7 
1-56100 Pisa 
Tel: (050) 2 32 04 
Telex. 32046 via Milano 
Hewlett-Packard S p.A 
Via G. Armellini 10 
1-00143 Roma-Eur 
Tel (06) 54 69 61 
Telex· 61514 
Cable HEWPACKIT Roma 
Hewlett-Packard ltal1ana S p A 
Via San Oumtmo, 46 
1-10121 Turino 
Tel 53 82 64/54 84 68 
Telex 32046 via Milano 
Medical/Calculators Only 
Hewlett-Packard lta11ana S.p A 
Via P11nc1pe Nicola 43 GiC 
1-95126 Catania 
Tel:(095) 37 05 05 
Hewlett-Packard ltalia.na S.p.A 
Via Amerrgo Vespucci, 9 
1-80142 Napoli 
Tel: (81) 33 77 11 
Hewlett-Packard lta!iana S,p A 
Via E. Masi. 9/B 
1-40137 Bologna 
Tel (051) 30 78 87 

Yokogawa-Hewlett-Packard Ltd 
Nakama Building 
24 Kami Sasa11ma-cho 
Nakamura-ku, Nagoya 450 
Tel: (052) 571-5171 
Yokogawa-Hewlett-Packard Ltd 

~~2~~~w/s~r~1~~-~~oo 
Kanagawa-ku 
Yokohama, 221 
Tel:045-312-1252 
Telex 382"3204 YHP YOK 
Yokogawa-Hewlett-Packard Ltd 
M1to M1tsu1 Building 
105, 1-chrome. San-no-maru 
Mito. lbarag1 310 
Tel 0292-25-7470 
Yokogawa-Hewlett-Packard Ltd 

~n3o4u8~3Bu~~~nh~-cho. 1-chome 
Atsugi. Kanagawa 243 
Tel: 0462-24-0452 

KENYA 
Technical 

KOREA 
American Trading Company 

Korea 
C P 0. Box 1103 
Dae Kyung Bldg 8th Floor 
107 5e1ong-Ro 
Chongro-Ku. Seoul 
Tel· (4 lines) 73-8924-7 
Telex K-28338 
Cable. AMTRACO Seoul 

LEBANON 
Constantin E. Macr1d1s 
Clemenceau Street 34 
PO Box 7213 
RL-Beirut 
Tel 36.63 9718 
Tele~ 21114 Leb 
Cable ELECTRONUCLEAR Beirut 

MALAYSIA 
Tekn1k Mutu Sdn Bhd 
2 Lorong 13/6A 
Section 13 
Petaling Jaya,Selangor 
Tel: 773455{5 Imes} 

MOZAMBIQUE 
A.N Goncalves. Lta 
162, 1' Apt 14 Av 0 LUIS 
Caixa Postal 107 
Lourenco Marques 
Tel. 27091. 27114 
Telex: 6-203 Negon Mo 
Cable NEGON 

LUXEMBURG 
Hewlett-Packard Beneli;x 
SA INV 
Avenue du Col-Vert. 1 
{Groenkraaglaan) 
B-1170 Brussels 
Tel· (02) 672 22 40 
Cable: PALOBEN Brussels 
Telex 23 494 

NETHERLANDS 
Hewlett-Packard Benelux N.V 
Van Heuven Goedhartlaan 121 
PO Box 667 
NL- Amstelveen 1134 
Tel (020) 47 20 21 
Cable PALOBEN Amsterdam 
Telex·13216hepanl 

NORWAY 
Hewlett-Packard Norge A/S 
Nesve1en 13 
Box 149 
N-1344 Haslum 
Tel: (02) 53 83 60 
Telex· 16621 hpnas n 

POLAND 
BIURO !NFORMACJI TECHNICZNEJ 
Hewlett-Packard 
U1 Stawki 2 6P 
00-950Warsaw 
Tel· 39 67 43 
Telex· 81 24 53 hepa pl 

PORTUGAL 
Telectra-Empresa Tecnica de 
Equ1pamentos El!!ctricos S a.r I 
Rua Rodrigo da Fonseca 103 
P.0 Box 2531 
P-Lisbon 1 
Tel. (19) 68 60 72 
Cable: TELECTRA Lisbon 
Tele~: 12598 
Mundmter 
lntercamb10 Mund1al de Comlirc10 
S.a.rl 
Av.A.A.de Aguiar 138 
P.0 Box 2761 
P - Lisbon 
Tel (19) 53 21 31/7 
Cable: INTERCAMBIO Lisbon 

RU MANIA 
Hewlett-Packard Technical Office 
BD N. Balcesc1 16 
Bucharest 
Tel: 1580 231138885 
Telex: 10440 

SPAIN 
Hewlett-Packard Espanola, S.A 
Jerez No. 3 
E-Madrid 16 
Tel:(1)458260D(101ines) 
Tele~ 23515 hpe 

NEW ZEALAND 

IN 
P 0 Box 9443 
Courtney Place 

r:f1~~,~~9 
Telex NZ 3839 
Cable: HEWPACK Wellington 
Hewlett-Packard (N.Z.) Ltd 
Pakuranga Professional Centre 
267 Pakuranga Highway 
Box 51092 

~:ik~~~~~~ 
Telex NZ 3839 
Cable: HEWPACK.Auckland 
Analytical/Medical Only 
Medical Supplies NZ. Ltd 
Sc1ent1f1c D1v1s1on 
79 Carlton Gore Rd Newmarket 
P 0. Box 1234 
Auckland 
Tel· 75-289 
Telex. 2958 MEDISUP 
Cable: DENTAL Auckland 
Analytical/Medical Only 
Medical Supplies NZ Ltd 
P.O Sox 1994 
147-161 Tory St 
Wellington 
Tel 850-799 
Telex 3858 
Cable- DENTAL. Wellington 
Analyt1caliMed1cal Only 
Medical Supplies N.Z. Ltd 
P.O. Box 309 
239 Stan more Road 
Christchurch 
Tel 892·019 
Callie: DENTAL, Christchurch 
Analyt1cal/Med.ical Only 
Medical Supplies N.Z. Ltd 
303 Great King Street 
PO Box 233 
Dunedin 
Te! 88-817 
Cable: DENTAL, Dunedin 

NIGERIA 
The Electronics 

Instrumentations Ltd 
N6B.'770 Oya Road 
Oluseun House 
P.M B 5402 
Ibadan 
Tel 61577 
Tele~. 31231 TEil Nigeria 
Cable. THETEIL Ibadan 
Ttle Electronics lnstrumentil. 

tionsltd 
144 Agege Motor Road, Mushin 
P 0 Box 6645 
Lagos 
Cable THETEIL Lagos 

Hewlett-Packard Espanola, SA 
M1lanesado 21-23 
E-Barcelona 17 
Tel (3) 203 6200 (5 lines) 
Telex 52603 hpbe e 
Hewlett·Packard Espanola, SA 
Av Ramdn y Ca1al. 1-9' 
(Edilic10 Sevilla I\ 
E-Sevme 5 
Tel 64 44 54/58 

~di~~~-=1t~~ar1d 7~s~anola s A 
E-Bilbao 
Tel: 23 83 06/23 82 06 
Calculators Only 
Hewlett-Packard Espanola SA 
Gran Via Fernando El Catdhco. 67 
E-Valencla-8 
Tel: 326 67 28/326 85 55 

SWEDEN 
Hewlett-Packard Sver1ge AB 
Enighetsvagen 3 
Fack 
S-161 20 Bromma 20 
Tel (08) 730 05 50 
Cable· MEASUREMENTS 

Stockhol,n 
Telex. 10721 
Hewlett-Packard Sverige AB 
Frotallsgatan 30 
S-421 32 Vastra Frolunda 
Tel (031) 49 09 50 
Telex 10721 Via Bromma Office 

SWITZERLAND 
~i~l~~~~ac::;d26Schweiz) AG 

P 0. Box 307 
CH-8952 Schl1eren Zurich 
Tel: (01) 98 18 21 
Cable: HPAG CH 
Telex. 53933 hpag ch 
Hewlett-Packard (Schwe1z) AG 
9, Chemin louis-Pictet 
CH-1214 Vernier-Geneva 
Tel (022) 41 49 50 
Cable: HEWPACKAG Geneva 
Telex 27 333 hpag ch 

TURKEY 
Telekom Engineering Bureau 
P.0 Box437 
Bevg"lu 
TR-Istanbul 
Tel: 49 40 40 
Cable: TELEMATION Istanbul 

PAKISTAN 
Mushko & Company. Ltd 
Gosman Chambers 
Abdullah Haroon Road 
Karachi-3 
Tel 511027, 512927 
Telex. KR894 
Cable COOPERATOR Karachi 
Mushko & Company, Ltd 
38B. Satellite Town 
Rawalpindi 
Tel·41924 
Cable: FEMUS Rawalpindi 

PHILIPPINES 
The Online Advanced Systems 

Corporation 
6th Floor, YUJUICO Building 
560 Quintin Paredes Street 
Binondo. Manila 
Te! 40-05-41, 40-05·31 
Telex J327 GENBANK 

RHODESIA 
Field Technical Sales 
45 Kelvin Road North 
P.O Box 3458 
Salisbury 
Tel 705231 (5 Imes) 
Telex RH 4122 

SINGAPORE 
Hewlett-Packard Singapore 

(Pie) Ltd 
Blk. 2. 6th Floor, Jalan 

Bukit Merah 
Redhill Industrial Estate 
Ale~andra P.O. Box 58 
Singapore 3 
Tel 633022 
Telex HPSG RS 21486 
Cable HEWPACK, Singapore 

SOUTH AFRICA 
Hewlett-Packard South Africa 

(Pty),Ltd 
Private Bag Wendywood 
Sandton. Transvaal 2144 
Hewlett-Packard House 
Daphne Street. Wendywood 
Sandton, Transvaal 2144 
Tel: 802-104016 
Telex· SA43-4782JH 
Cable HEWPACK JOHANNESBURG 

South Africa 

7450 
Pine Park Center, Forest Onve 
Plnelands. Cape Province. 7405 
Tel 53-7955 thu 9 
Telex 57-0006 
Hewlett-Packard South Africa 

p dPt~d~ Wagg 
Overport, Durban 4067 
641 Ridge Road. Durban 
Durban. 4001 
Tel. 88-7478.88-1080,88-2520 
Telex· 6-7954 
Cable HEWPACK 

UNITED KINGDOM 
Hewlett-Packard Ltd 
King Street lane 
GB·Winnersh, Wokingham 
Berks RG 11 SAR 
Tel 1.0734) 78 47 74 
Cable Hewp1e London 
Telex 847178/9 

Hewlett-Packard Ltd 
The Grattons 

Stamford New Road 
GB-Altrincham 
Cheshire WA14 IOJ 
Tel.(061)9289021 
Cable. Hewp1e Manchester 
Telex. 668068 

Hewlett-Packard Ltd 
Lygon Court 
Dudley Road 
GB-Halesowen. Worcs 
Tel: (021) 550 7053 
Tele~· (021) 550 7273 

Hewlett-Packard Ltd 
4th Floor 
Wedge House 
799, London Road 
GB-Thornton Heath CR4 6XL 
Surrey 
Tel (01) 684 0103/0105 
Telex 946825 

Hewlett-Packard Ltd 
C/O Makro 
South Service Wholesale Centre 
Wear Industrial Estate 
Washington 
GS-New Town, County Durham 
Tel. Washington 464001 ext 57/58 

Hewlett-Packard Ltd 
address for VAT 
only 
70, Finsbury Pavement 
GB-London, EC2A1SX 
Registered No 690597 

USSR 
Hewlett-Packard Representative 
Ofl1ce USSR 
Pokrovsky Boulevard 4117. Suite 12 
Moscow101000 
Tel. 294 2024 
Telex· 7825 hewpak SU 

YUGOSLAVIA 
Iskra-standard/Hewlett-Packard 

Office 
Miklos1ceva 38Nll 
61000 Ljubljana 
Tel: 315-8791321-674 
Telex: 31583 YU HEWPAK 

TAIWAN 
Hewlett-Packard Far East Ltd 
Taiwan Branch 
39 Chung Sh1ao West Road 
Sec 1, 7th Floor 
Taipei 
Tel: 389160.1,2,3 
felex 21824 HEWPACK 
Cable HEWPACK TAIPEI 
Hewlett-Packard Taiwan 
38, Po-A1 Lane, San Min Chu 

~e~~n~\u~~31s 
Analytical Dn!y 
San Kwang Instruments Co Lid 
No. 20. yung Sw Road 
Taipei. 100 
Tel 3713171-4 
Telex. 22894 SANKWANG 
Cable: SANKWANG TAIPEI 

TANZANIA 
Medical Only 
International Aerad10 (EA), Ltd 
P.O Box 861 
Daressalaam 
Tel 21251 Ext 265 
Telex 41030 

THAILAND 
UNIMESA Co Ltd 
Elcom Research Building 
Bang1ak Sukumv1t Ave 

~:n~:23~7' 930338 
Cable UNIMESA Bangkok 

UGANDA 
Medical Only 
International Aerad1o(E A ) Ltd 
P 0. Box 2577 
Kampala 
Tel: 54388 
Cable. INTAERIO Kampala 

ZAMBIA 
R J Tilbury (Zambia) Ltd 
P 0 Box 2792 
Lusaka 
Tel 73793 
Gabie ARJAYTEE. Lusaka 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE CONTACT: 
Hewlet1-Packard SA 
Mediterranean and Middle 
East Operations 
35. Kolokotron1 Street 
Plat1a Kefallanou 
GR-K111ss1a-Athens 
Telex 21·6588 
Cable HEWPACKSA Athens 

Oll-IER AREAS NOT LISTED, CONTACT: 
Hewlett-Packard Intercontinental 
3200 H1llv1ew Ave 
Palo Alto. Cal1torn1a 94304 

i~/4~n_j}ti~ij 
Cable HEWPACK Palo Alto 
Telex 034-8300. 034-8493 



MANUAL CHANGES 

--MANUAL IDENTIFICATION---. 

Model Number: 1740A 

Date Printed: August 1976 

Part Number: 01740-90909 

This supplemen t con tains important information for correcting manual errors and for ada pting the manual 
to ins truments containing improvements ma de a fter the printing of the manua l. 

To use this supplement: 

Ma ke a ll ERRATA corrections. 

Make a ll a ppropriate st:ri a l number related cha nges indicated in the ta bles below. 

...... s 1 P fi • f-'rl;\ re ix or N b um er ~ M k M a e anu a 1 Ch a nges ....., r- S 1 P fi :-.; h . en a re IX or . um er -.,.- Ma k Manu a l Cha ng s e e -
1705A 1 

1705A 03700 A 

1729A A, 1,2 

173RA A, 1,2,3 

i 

.& NF.W ITEM 

CHANGE 1 

Table 6-2, 
R3, R4 : Add to description : (FACTORY SELECTED VALUE) . 
A5A 1: Change HP Part No. and Mfr Part No. to 1 NA9-8005. 
A5C 17: Add to description: (LOADED ONLY WHEN REQUIRED AT THE FACTORY) . 
.A5VR1 : Change to HP Part No. 1902-3059, DIODE-ZNR 3.83V 5% PD=.4W, Mfr Code 28480, Mfr Part No . 

1~02-3059. 

Schemati c 5, 
Add A5C17, 3.3PF, in parallel with A5R21 . Add note to A5C17 : (LOADED ONLY WHEN REQUIRED AT 

THE FACTORY) . 
Change AoVR1 to 3.83V. 

NOTE 
Ma nu a l chan l!e su pplements a re revised as often as necessary to keep ma nuals as current a nd accurate as poss ible. Hewlett-Packa rd 
rPcommPnds th a t yo u period ically reques t the latest edition of th is supp lemen t. Free copies a re a vailable from all H P offi ces . When 
n•ques ting copies quote the manual iden ti fi cation in fo rma tion fro m your supp lemen t, or the model number a nd prin t da te from the 
title page of the man ua l. 

21 June 1978 
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01740-90909 Model 1740A 

4 CHANGE A 

Table 6 -2. 
Add: A 15CR8, HP Part No. 19101-0040, DIODE-SWITCHING 30V 50MA 2NS D0-35 . Mfr Code 28480. Mfr Part 

No. 19101-0040 
Change A 1 5R30. HP Part No. 0757-0437. RESISTOR 4. 75K 10% .25W FC TC=-400/ + 700. Mfr Code 24546. Mfr 

Part No. C4-1 / 8-T0 -4751 -F. 
Clrnnue A 15R31 , HP Part No. 0698 -3449. RESISTOR 38 7K 1 % .125W FTC I -100. Mfr Code 24546. Mfr Pfirt 

No. C4 1 / 8 T0 -2877 F 
/\dd A 1 5R33 . HP Pnrt No O"/!.J 7 0437. RESISTOR 4 7!.JK 10% 25W FC 1 C 400 / I 700. Mfr Cod1:1 24546. Mfr 

Pmt No. C4 1 / 8 TO 47b1 F 
Add A15R34. HP Part No. 0683 -1025. RESISTOR 1 K 5% .25W FC TC =-4001+600 Mfr Code 01121 . Mfr Part No. 

CB1025 
Add A 15VR2. HP Part No. 1902-0766, DIODE-ZNR 18.2V 5% D0-7 PD= .4W TC =+ 68%, Mfr Code 04713, Mfr 

Part No. SZ 10939-257. 

Schematic 2, Change HV DISABLE 01 / 02 circuitry as follows : 

CHANGE 2 

Table 6-2, 

HV DISABLE 
01 /02 

R12 : Change to HP Part No. 2100-1439, RESISTOR-VAR 1K C, Mfr Code 04485, Mfr Part No. T200. 
W8 : Change to HP Part No. 01743-61605, CABLE ASSY : CRT, Mfr Code 28480, Mfr Part No. 01743-61605. 
Add : W9, HP Part No. 01743-61606, CABLE ASSY: SCALE POT, Mfr Code 28480, Mfr Part No. 01743-61606. 
A 16: Change HP P;irt No. and Mfr Part No. to 01740-66537 . 
Delete : A16C20, A16011, A16012, A16R41, A16R42, A16R43, A16VR3, and A16VR4 . 
Add : A16C21, HP Part No. 0180-0100, CAPACITOR-FXD 4.7UF +-10% 35WVDC, Mfr Code 03923, Mfr Part 

No. D4R7B35KI. 
Add : A16CR8, HP Part No. 1901-0040, DIODE-SWITCHING 30V 50MA 2NS D0-35, Mfr Code 28480, Mfr Part 

No. 1901 -0040. 
Add: A16P5, HP Part No. 1251 -3192, CONNECTOR 3 PIN M POST TYPE, Mfr Code 03418, Mfr Part No. 09-60-1031. 
Add : A16013, HP Part No. 1854-0472, TRANSISTOR NPN SI DARL PD=500MW, Mfr Code 02037, Mfr Part No. 

SPS6707. 
Add: A 16014, HP Part No. 1854-0558. TRANSISTOR NPN SI DAR L PD~70W , Mfr Code 02037 , Mfr Part No. 

SJE723. 
Add : A16R44, R45, HP Part No. 0757-0477 , RESISTOR 332K 1% .125W F, Mfr Code 01074, Mfr Part No . H8. 
Add : A16R46, HP Part No. 0757-0429 , RESISTOR 1.82K 1% .125W F, Mfr Code 01074, Mfr Part No. H8. 
Add : A16R47, HP Part No. 0757-0406, RESISTOR 182 1% .125W F, Mfr Code 01074, Mfr Part No. H8. 
Add : A16VR5, HP Part No. 1902-3086, DIODE-ZENER 4.75V 2% D0-7 PD=.4W, Mfr Code 02037 , Mfr Part No. 

sz 10939-90. 

2 



Model 1740A 01740-90909 

CHANGE 2 (Cont'd) 

Table 6-2 (Cont'd), 

Schemati c 1, 
Delete: A16C20, A16011, A16012 , A16R41, A16R42, A16R43, A16VR3, and A16VR4 . 
Add: A 16C21, A 16CR8, A 16P5, A 16013, A 16014, A 16R44, A 16R45, A 16R46, A 16R47, and A 16VR5 as shown 

below: 

R45 
332 K 

0 13 

VR5 
4.64V 

014 

CAB 

- - - P5 

W9 
14) 

~1 96_1 _ _.__..__ __ ~ R 12 
lK 

(93) 

SCA LE 
ILLUM 

-----, 

P 0 P3 

I 
I 

• CHANGE 3 

3 

Table 6-2, 
A 14: Change HP Part No. and Mfr Part No. to 01740-66540. 
A14 Option 101 : Change HP Part No. and Mfr Part No. to 01740-66541 . 
A14XA16: Change t o HP Part No. 1251 -5092, CONNECTOR 15-PIN, Mfr Code 28480, Mfr Part No. 1251-5092. 
A 16: Change HP Part No. and Mfr Part No. to 01740-66542 . 
A16P2 : Change to HP Part No. 1251 -5093, CONNECTOR 15-PIN, Mfr Code 28480, Mfr Part No. 1251 -5093. 
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