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CERTIFICATION 

Hew/ell-Packard Company certifies that_ this product mel irs published specifications at the time of shi,r 
men! from the factory. Hew/ell-Packard further certifies that its calibration measurements 3fe traceable 
to the United States National Bureau of Standards, /0 the extent allowed by the Bureau 's calibration facility, 
and to the calibration facilities of other International Standards Organization members. 

WARRANTY 

This Hewlett-Packard instrument product is warranted against defects in material and workmanship for a 
period of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at 
its option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by HP. Buyer 
shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to Buyer. 
However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP from another 
country. 

HP warrants that its software and firmware designated by HP for use with an instrument wil l execute its 
programming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the i~strument, or software, or firmware will be uninterrupted or error free. 

LIMIT An ON OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance 
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside 
of the environmental specifications for the product, or improper site preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISClAIMS THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXClUSIVE REMEDIES. HP SHALL NOT 
BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, 
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for Hew/ett
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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HP 53708 
Performance Tests 

SAFETY CONSIDERATIONS 
GENERAL 
This product and related documentation must be reviewed for familia rization with safety markings and instructions before 
operation. 

This product is a Safety Class I instrument (provided with a protective earth terminal. 

BEFORE APPLYING POWER 
Verify that the product is set to match the available line voltage and the correct fuse is installed. Refer to Section II, 
Installation. 

SAFETY EARTH GROUND 
An uninterruptible safety earth ground must be provided from the mains power source to the product input wiring 
terminals or supplied power cable. 

ACO USTIC NOISE EMISSION: l pA 50 dB at operator position, at normal operation, tested per ISO 7779 . All data are 
the results from type test 
G ERAeUSCHEMISSION:. lpA <50 dBm Arbeitsplatz, normaler Betrieb, Geprueft nach DIN 456365 Teil 19. Die 
Angaben beruhen auf Ergenbnissen von Typpruefungen. 

f 
rh 
0' ....I.... 

SAFETY SYMBOLS 
Instruction manual symbol; the product will be 
marked with this symbol when it is necessary 
for the user to refer to the instruction manual. 

Indicates hazardous voltages. 

Indicates terminal is connected to chassis 
when such a connection is not apparent 

Alternating current. 

Direct current. 

WARNING 
This denotes a hazard. It calls attention to a procedure, 
practice, or the like, which, if not correctly performed or 
adhered to, could result in personal injury. Do not proceed 
beyond a WARNING sign until the indicated conditions are 
fu lly understood and met. 

CAUTION 
This denotes a hazard. It calls attention to an operating 
procedure, practice or the li ke, which, if not correctly 
performed or adhered to, could result in damage to o r 
destruction of part or all of the product. Do not proceed 
beyond a CAUTION sign until the indicated conditions are 
fully understood and met. 

SAFETY INFORMATION 
WARNING 

Any interruption of the protective grounding conductor (inside or outside the instrument) or disconnecting the protective 
earth terminal will cause a potential shock hazard that could result in personal injury. (Grounding one conductor of a two 
conductor outlet is not sufficient protection.) 

Whenever it is likely that the protection has been impaired, the instrument must be made inoperative and be secured 
against any unintended operation. 

If this instrument is to be energized via an autotransformer (for voltage reduction) make sure the common terminal is 
connected to the earthed pole term inal (neutral) of the power source. 

Instructions for adjustments while covers are removed and for servicing are for use by service-trained personnel only. To 
avoid dangerous electric shock, do not perform such adjustments or servicing unless qualified to do so. 

For continued protection against fi re, replace the line fusees) only with 250V fusees) of the same current rating and type (for 
example, normal blow, time delay). Do not use repaired fuses or short-circuited fuseho!ders. 

W hen measuring power line signals, be extremely careful and a lways use a step-down isolation transformer whose output 
voltage is compatible with the input measurement capabilities of this product. This product's front and rear panels are 
typica lly at earth ground, so NEVER TRY TO MEASURE AC POWER LI NE SIGNALS WITHOUT AN ISOLATION 
TRANSFORMER. 
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Figure 1·1. HP 5370B Universal Time /nverva/ Counter and Accessories Supplied 
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SECTION I 
GENERAL INFORMATION 

1-1. INTRODUCTION 

1-2. This manual provides information about installation, operation, testing. adjustments, and 
servicing the Hewlett-Packard Model 53706 Universal Time Interval Counter. Figure 1-1. shows the 
53706 with accessories suppl ied. 

1-3. This manual has eight sections, each covering a particular topic for the operating and 
serv icing the HP 53706. The topics by section number are: 

Section 
f 

" III 
IV 
V 
VI 
VII 
VII I 

Topic 
General Information 
Installation 
Operating and Programming 
Performance Tests 
Adjustments 
Replaceable Parts 
Manual Changes 
Service 

1-4. SPECIFICATIONS 

1-5. The instru ment specifications are listed in Table 1-1. These specifications are the 
performance standards or limits against which the instrument may be tested. 

1-6. INSTRUMENTS COVERED BY MANUAL 

1-7. If the serial number of your instrument is lower than the serial number on the title page of 
this manual, you must modify your manual for agreement with your instrument. Refer to Section VII, 
Manual Changes, for the information that will adapt this manual to your instrument. 

1-8. The S3706 Options 908, 910, and 913 are documented in this manual. The differences are 
noted in the appropriate locations such as Options in Section I, and the Replaceable Parts List in 
Section VI. 

1 -9 . This instrument has a two-part serial number. The f irst four digits and the letter comprise the 
serial number prefix. The last five digits form the sequential suffix that is unique to each instrument. 
The contents of this manual appl y directly to instruments having the same serial number prefix(es) as 
listed under Serial Prefix on the title page. 

1-10. An instrument manufactured after the printing of this manual may have a serial prefix that is 
not listed on the title page. This unlisted prefix indicates that the instrument is different from those 
documented in this manual. The manual for this instrument is supplied with a yellow Manual 
Changes supplement which contains change information that documents the difference. 

1 -11. In addition to change information, the supplement may contain information for correcting 
errors in the manual. 
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Table 1-1. HP 53708 Specifications· 

INPUT AMPLIFIERS 
SEPARATE INPUTS: 

Sensitivity: 100 mV p-p, 35 mV rms sine wave times 
attenuator setting. 

Impedance: Selectable 1 Mn II <50 pF( 1) or son 
NOMINAl. 

Trigger Level: Adjustable from -2V to +2V with 10 mV 
displayed resolution. 

Trigger Slope: Independent selection of + or - slope. 

Attenuators: +1 and + 10 NOMINAl. 
Dynamic Range (preset): 

son +1 100 mV to 4V p-p pulse 
+10 lV to 7V p-p pulse 

1 Mn +1 100 mV to 4V p-p pulse 
+10 1Vto 10Vp-p pulse 

Dynamic range for rms sine wave is one
third of the above values. 

Signal Operating Range: 
son +1 -4V to +4V 

+10 -7V to 7V 
, Mn +l -4Vto+4V 

+10 -25Vtol0V. 

Coupling: AC or DC, switchable. 
Maximum Pulse Width: 5 ns 
Maximum Input: 

son +1 ±7V DC 
7V rms below 5 MHz 
3.5V rms (+24 dBm) above 5 MHz 

+10 ±7V DC, 7V rms (+30 dBm) 
1 Mn +' ±350VDC 

250V rms to 20 kHz decreasing to 
3.5V rms above 5 MHz 

+10 ±350V 
250V rms to 20 kHz decreasing to 
35V rms above 5 MHz. 

COMMON INPUT 
All specifications are the same as for separate operation with the 

following differences: 

Impedance: 1 Mn becomes 500 ten shunted by <80 pF. 
son same as in separate. 

Sensitivity (preset): 
son +1 200 mV pop, 70 mV rms sine 

+10 2V p-p, 700 mV rms sine 
1 Mn Same as in separate 

Dynamic Range (preset): 
son +1 200 mV to 5V p-p pulse 

+10 2V to 5V p-p pulse 
1 Mn Same as in separate 

Maximum Input: 
son ±5V DC or 5 V rms 
1 MQ same as in separate 

Attenuatol'$: Becomes +2 and +20 for 50Q, NOMINAl. 

TIME INTERVAL MEASUREMENTS 
TIME INTERVAL RANGE: 

± Mode: -1 0 seconds to +10 seconds including 0 seconds. 
± Only Mode: 10 ns to 10 seconds. 
Sample Size (N): 1, 100, 1000, , 0,000, 100,000 

1 to 16777215 via HPIB 
Statistics: Mean, Standard Deviation, Maximum, 

Minimum, Time between measurements ",330 jlS; 

minimum rise time 1 ns. 
least Significant Digit Displayed: 

20 ps/-/N 

± lOOps rms ± Start Trigger Error ± Stop Trigger Error 

.iN .iN .iN 
Accuracy (3): ± Resolution ± Time Base Error x Time 

Interval ± Trigger Level Timing Error ± 1 ns Systematic 
(.), 

Differential Linearity: ±20 
Trigger Error: 

~ secondsrms 
Input voltage slew rale at 
IriggerpoinlS (V/ s) 

Where 150 IlV is the TYPICAL rms input amplifier noise 
on the 5370B and En is the rms noise of the input signal 
for a SOD MHz bandwidth . 

FREQUENCY MEASUREMENTS 
FREQUENCY RANGE: 0.1 Hz to 100 MHz 
TIMED GATES: 

Internal Gate Time: , period, 0.01,0.1, 1 seconds 
l east Significant Digit Displayed: 

Ga~~T~me x FREQ 

Resolution: 

± '00 Ps fmS x FREQ ± 1.4 Trigger Error x FREQ 

Gale Time Gale Time 

Accuracy: ± Resolution % (Time Base Error) x FREQ 
± lOOps Systematic x FREQ 

Gate Time 
Statistics: Mean 

SAMPLE MODE (single period): 
Sample Size: Same as Time Interval 
Least Significant Digit Displayed: 

20ps / (Gale Time x JNi x FREQ 

where Gate Time is the period of the input signal. 
StatistiC5: Mean, Standard Deviation, Maximum, 
Minimum. 

EXTERNAL GATE: 
Gate Input 20 ns to 10 seconds. 
Resolution and accuracy estimates may be made with 
the same specification as Timed Gates above. 

1-3 
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Table 1·1. HP 53708 Specifications * 

PERIOD MEASUREMENTS 
PERIOD RANGE: IOns to 10 seconds. 
TIMED GA YES: 

Internal Gate Time: 1 period,O.Ol,O.l 1 seconds 

Least Significant Digit Displayed: 

~xPERIOD 
GateTime 

Resolution: 

± 100 ps rms x PERIOD ± 1.4 Trigger Error x PERIOD 

Gate Time Gate Time 

Accuracy: ± Resolution ± Time Base Error x PERIOD 

± l OOps Systematic x PERIOD 

Gate Time 

SAMPLE MODE (single period): 
Sample Size (N): Same as Time Interval. 

Least Significant Digit Displayed: 20 ps/./N 
Resolution: ±100psrms/./N ±lA Trigger Error/.[N 

Accuracy: ± Resolution ± Time Base Error x PERIOD 
±lOO ps 

Systematic 
Statistics: Mean, Standard Deyiation, Maximum, 
Minimum. 

EXTERNAL GA YE: 

Gate Input: 20 ns to 10 seconds. 
Resolution and Accuracy estimates may be made with 
the same specifications as timed measurements above. 

GENERAL 
EXTERNAL GATE 

Inputlmpedance: 1 Mn 11 10 pF NOMINAL. 
Slope: Selectable + or -
Leyel: Continuously adjustable -2V to +2V, preset OV. 
Sensitivity: 10 mV 
Minimum Pulse Width: 20 ns 
External Gate Range: 20 ns to 10 slsample size 

TRIGGER OUTPUTS (rear panel) 
Start: Edge going from 0 to .fJ.7V NOMINAL into son 

in sync with the opening of the start channel. 
Stop: a to .fJ.7V edge into son in sync with the closing 

of the stop channel. 

FREQUENCY STANDARD INPUT (rear panel) 

5 or 10MHz>1.0Vp-p into 1 kO. Maximum Input 10V. 

FREQUENCY STANDARD OUTPUT (rear panel) 

10MHz 
1 V p-p into son in sync with time base chosen ([NT or £Xl) 

DISPLAY: 16 digits + sign, suppressed leading zeros. 
DISPLAY RAYE: 10 ms to 5 s or hold. 
MINIMUM TIME BETWEEN MEASUREMENTS: 

330llS 
165 IlS (in the fast binary) 

1-4 

OPERATING TEMPERATURE: 0° to 50° C. 
POWER REQUIREMENTS: 100, 120, 220, or 240 Vac +5% 

. 10%, 48 to 66 Hz, less than 250 VA. 
DIMENSIONS: 425 mm (16-3/4 in) wide, 133mm (5-1/4 

in) high, 457 mm (18 in) deep. 

WEIGHT: 14.55 kg (32 Ibs). 

TIME BASE: 
Crystal Frequency: I ° MHz 
Stability: 

Aging Rate: 
A. < 5 x 10-10(5) per day after 24-hour warm-up 

when: 
1. oscillator off-time was less than 24 hours. 
2. Oscillator aging rate was <5 xl 0-10 per day 

prior to tum-off. 
B. < 5 x 10-10(5) per day in less than 30 days of 

continuous operation for off-time greater than 24 
hours. 

C. < 1 )C 10-7(5) per day for continuous operation. 
Warm-up: 
Within 5 x 1 o-g of final Yalue (see below) 10 

minutes after tum-on when: 
1. oscillator is operated in a 25°( environment 

with 20 Vdc Oven Supply voltage supplied. 
2. oscillator off-time was less than 24 hours. 
3. Oscillator aging rate was <5 x l 0.10 per day 

prior to turn--off. 

Final value is defined as oscillator frequency 24 
hours after turn-on. 

Short Term: <I x 10.10 rms for I s average 
Temperature: <7 x 10-9 O°C to 50° C. 
Line Voltage: <I x 10-10(5), ±10% from 
NOMINAL. 

(1 ) Use of 1 0013A (or equivalent) proves is recommended for time 
interval measurements in the lMQ posi tion. 

(2) Typically 35 psrms. 

(3) For precise time interval measurements, the input signal and 
trigger levels must comply with the fo llOWing criteria in order to 
remain in the linear operating range of the input amplifiers: the peak 
input signal rvs} must be at least 150 mV but not greater than 1.75V 
above or below the trigger voltage (VTL), i.e., 

.15 V<IVS-VTLI<1.75V 

(4) Typical systematic error .. 300 ps. With recommended warm-up 
time of 20 minutes and use of the SET REF feature, s~tematic error 
can be reduced 10 <30 ps. 

(5) 15 minutes after change. 

• Specifications describe the instrument's warranted performance. 
Supplemental characteristics are intended to provide information 
useful in applying the instrument by giving TYPICAL or NOMINAL, 
but nonwarranted performance parameters. 
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1-12. For information concerning a serial number prefix not listed on the title page or in the Manual Changes supplement, contact your nearest Hewlett-Packard office. 

1-13. HP-IB INTERFACING, AND PROGRAMMING INFORMATION 

1-14. Section II of this manual contains instructions for interfacing Model 5370B with the HP-IB. A brief description of the sequence of events comprising the transfer of data by the HP-IB is provided in Section III, followed by programming information. Information concerning the design criteria of the bus is available in IEEE Standard 488-1975, titled " IEEE Standard Digital Interface for Programmable Instrumentation". 

1-15. SAFETY CONSIDERATIONS 

1-16. This product is a Safety Class I instrument (provided with a protective earth terminal). Safety information pertinent to the operation and servicing of this instrument is included in appropriate sections of this manual. 

1-17. DESCRIPTION 

1 -18. The Hewlett-Packard Model 53706 Universal Time Interval (T.Ll Counter is capable of making single-shot T.!. measurements with ±20 ps resolution. It uses a phase-locked vernier interpolating technique in which the interpolating osc illators are locked to the time base, thus retain ing its basic accuracy at all times. The technique also allows positive, zero, and negative t ime interva l measurements, and a resident microprocessor extends the usefulness of the instrument by offering statistical data such as mean, standard deviation, max, min, etc., for repetitive time intervals. 

1-19. Other features include push-button user-defined time interval reference for systematic error cancellation; "hysteres is" in arming circuitry eliminates poss ible random fluctuations between + and - measurements in repetitive time intervals. In add ition to time interval, high resolution frequency and period measurements can be made w ith gates from one period to 1 second. 60th time and event information are provided for interrogating complex waveforms. 

1-20. The HP 5370B has a sensitive high-speed input amplifier with digital trigger level set, and a precision quartz crystal oscillator for accurate long T.!. measurements . 

1-5 
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1-21. OPTIONS 

1~22. The following is a list of equipment and accessory options available with the 5370B. 

Hardware Options 
908 Rack Mount Flange Kit (for use without handles) 
910 One Additional Manual 
913 Rack Mount Flange Kit (for use with handles) 

Support Options 
W30 Three-year customer return repair coverage 
W32 Three-year customer return calibration coverage 
W34 Three-year customer return Standard Compliant Calibration Service 
W50 Five-year customer return repair coverage 
W52 Five-year customer return cal ibration coverage 
W54 Five-year customer return Standard Compliant Calibration service 

Support options are available only at time of purchase. Service contracts are available 
from Hewlett~Packard for instruments which did not include support options at time of 
purchase. For information, contact your nearest Hewlett~Packard Sales and Support 
office (offices are listed at the back of this manual) 

1 ~23. For more information concerning these options, contact your loca l Hewlett-Packard Sales 
and Support Office. A l ist of HP Sa les and Support offices is provided at the end of this manual. 

1-24. ACCESSORIES SUPPLIED 

1-25. The HP 53706 is supplied with a power cord (HP Part Number 8120-1378) as shown in 
Figure 1-1. 

1-26. EQUIPMENT AVAILABLE 

1-27. A service accessory kit for the HP 5370B is available for conven ience of troubleshooting 
and repairing the instrument. The service accessory kit contains extender boards and a service aid 
board. The accessory kit may be obtained from Hewlett~Packard by ordering Service Accessory Kit 
part number 10870A. 

1-28. RECOMMENDED TEST EQUIPMENT 

1-29. Equipment required to maintain the HP 53706 is listed in Table 1-2. Other equ ipment can 
be substituted if it meets or exceeds the critical specifications listed in the table. 



Tabl dd e 1-2. Recommen e Test E uipment 

Instrument Critical Specifications Recommended Model 

Service Kit Consists of: 

Service Board No Substitute 05370-60014 

Extender Board 30 Pin X2 5060-0049 

Extender Board 22 Pin X2 5060-0630 

Extender Board For A22 Arming (No Substitute) 05370-60074 

Extender Board For A7 Osci llator Power Supply 05370-60076 
(6 Pin X2) 

Extender Board For Digital Section 05370-60075 
(A9 through A 17) 

Extender Board For 5359A Use 05359-60078 

Extender Board For Analog Section 05370-60077 
(A18 through A2l) 

Time Synthesizer <20 ns Rise Time 5359A 

Pulse Generator <5 ns Rise Time 8082A 

Frequency Synthes izer! 0.1 Hz to 1 MHz 3325A 
Function Generator 

Signa l Generator 100 MHz Signal 86408 

Frequency Synthesizer 10 MHz to 100 MHz 86568 

Osc illoscope 200 MHz 1725A 

Sampling Osci l loscope 1 GHz Bandwidth t82C 

Sampling Plug-In 18I 0A 

Spectrum Analyzer 200 MHz Center Frequency t41T!8552N8554l 
with> 100 MHz Bandwidth 

Active Probe 1120A 

Probe P.S. 1122A 

Signature Analyzer No Substitute 5005N5006A 

DMM 3112 Digit with O. t% Accuracy 3435A 

Controller No Substitute 9825A 

l ogic Probe 545A 

Pulser 546A 

Current Tracer 547A 

Cables (7) 4' BNC 50n Cables l1I70C 
(2 matched length with I12-in) 

Tuning Wand Ceramic 8730-0013 

Tuning Wand long Plastic 8730-0011 

*p = Performance Tests, A = Adjustments, T = Troubleshooting 

Model 5370B 
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2-1 . INTRODUCTION 

SECTION II 
INSTALLATION 

2-2. This section provides all information necessary to install the HP 5370B. Covered in this 
section are initial inspection, power requirements, line voltage selection, interconnection, mounting, 
storage, and repackaging for shipment. 

2-3. INITIAL INSPECTION 

2-4. Inspect the shipping container for damage. If the shipping container or cushion ing material 
is damaged, it should be kept until the contents of the shipment have been checked for 
completeness and the shipment has been checked mechanically and electrically. The contents of 
the shipment should be as shown in Figure 1-1. If the contents are incomplete, jf there is mechanical 
damage or defect, or if the instrument does not pass the electrical performance test, notify the 
nearest Hewlett-Packard office. Procedures for checking electrical performance are given in Section 
IV. If the shipping container is damaged, or the cushioning material shows signs of stress, notify the 
carrier as well as the Hewlett-Packard office. Keep the shipping material for the carrier's inspection. 

2-5. PREPARA nON FOR USE 

2-6. Power Requirements 

2-7. The HP 5370B requires a power source of 100, 120, 220, or 240V ac, +5%, -10%, 48 to 66 
Hz single phase. Power consumption is approximately 200 watts nominal. 

WARNING-----------------------------
IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN 
AUTOTRANSfORMER FOR VOLTAGE REDUCTION, MAKE 
SURE THE COMMON TERMINAL IS CONNECTED TO THE 
EARTHED POLE OF THE POWER SOURCE. 

2-8. line Voltage Selection 

cAunON-------------------------------
BEFORE SWITCHING ON THIS INSTRUMENT, make sure the 
instrument is set to the voltage of the power source. 

2-9. Figure 2-1 provides instructions for the line voltage and fuse selection. The line voltage 
selection card and the proper fuse are factory installed for 1 20V ac operation. 

2-1 
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2-10. Power Cable 

PC BOARD PART NUMBER IS 
HP502()..8122 

SELECTION OF OPERAT ING VOLTAGE 

1. Open cover door and rotate fuse.pun to ktft 

2. Select operating voltage by orientiog PC board 
to posit ion desired voltage on top4elt side. 
Push board l innly into module slot. 

3. Rotate fuse--pull back into normal position and 
r&-olnsert fuse in hOlders. using cautions 10 
select correct fuse value. 

Figure 2·1. Line Voltage Selection 

WARNING-------------------------------
BEFORE SWITCHING ON THIS INSTRUMENT, THE PRO
TECTIVE EARTH TERMINALS OF THIS INSTRUMENT MUST BE 
CONNECTED TO THE PROTECTIVE CONDUCTOR OF TH E 
(MAINS) POWER CORD. THE MAINS PLUG SHALL ONLY BE 
INSERTE.D IN A SOCKET OUTlET PROVIDED WITH A 
PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACTION 
MUST NOT BE NEGATED BY THE USE OF AN EXTENSION 
CORD (POWER CABLE) WITHOUT A PROTECTIVE CON
DUCTOR (GROUNDING). 

2·11. The 5370B is shipped with a three·wire power cable. When the cable is connected to an 
appropriate ac power source, th is cable connects the chassis to earth ground. The type of power 
cable plug sh ipped with each instrument depends on the cou ntry of destination. Refer to Figu re 2·2 
for the pa rt numbers of the power cable and plug configurations ava ilable. 



Cable HP ·c 
Plug Type Part No. 0 Plug Description 

250V 8120-1351 a Straight nBS1363A 

• 900 

~ L N 
o 0 

250V B120-1369 a Straight NZSS198/ASC112 
8120-0696 900 

~ L N 

'0. !l, 

250V 8120-1689 7 Straight nCEE7-Y11 
8120-1692 , 900 

~ o 0 
N L 

125V 8120-1348 5 Straight nNEMAS-15P 

d) 
8120-1389 5 900 
8120-1754 7 Straight nNEMAS_15P 
8120-1378 1 Straight nNEMAS-15P 
8120-1521 • 900 
8120-1676 1 Straight **NEMAS-15P 
8120-4753 Straight **NEMAS-15P 

250V 8120-2104 3 Straight "SEV1 01 1 

~ 
1959-24507 

250V 8120-0698 • Straight **NEMA6-15P 

@ DO 

220V 8120-2956 , Straight "DHCK 1 07 
8120-2957 3 900 

U o 0 
N L 

220V 8120-4211 Straight 

0 
8120-4600 900 

'CD = Check Digit (refer to Replaceable Parts in Service Manual). 

Cable Cable 
l ength Color 

(Inches) 

90 Mint Gray 
90 Mint Gray 

70 Gray 
87 Gray 

79 Mint Gray 
79 Mint Gray 

80 Black 
80 Black 
3. Black 
80 Jade Gray 
80 Jade Gray 
30 Jade Gray 
90 Dark Gray 

79 Gray 

79 Gray 
79 Gray 

Gray 
Gray 

HP 5370B 
Installation 

For Use In Country 

United Kingdom, 
Cyprus, N igeria, 
Zimbabwe, Singapore 

Austral ia, 
New Zealand 

East and West Europe, 
Egypt. 
(Unpolarized in many 
nations) 

United States, Canada, 
100Vor 200V, 
Mexico, Philippines, 
Taiwan, Saudi Arabia, 
Japan 

Switzerland 

United States, Canada 

Denmark 

South Africa, India 

"Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for complete 
cable including plug. 

E = Earth Ground L = Line N = Neutral 

FIgure 2-2. Power Cable HP Part Numbers versus Mains Plugs Avatfable 
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2-12. Interconnections 

2-13. HEWLETI-PACKARD INTERFACE BUS. Interconnection data concerning the rear panel HP-
18 connector is provided in Figure 2-3. This connector is compatible with the HP 1 0631NB/ C/O 
HP-IS Cables. With the Hp· [B system, you can interconnect up to 15 (including the controller) HP-
16 compatib le instruments. The HP-IB cables have identical "piggyback" connectors on both ends so 
several cables can be connected to a s ingle source without special adapters or sw itch boxes. You 
can interconnect system components and devices in virtually any configuration you desire. There 
must, of course, be a path from the calcu lator (or other controller) to every device operating on the 
bus. As a practical matter, avoid stacking more than three or four cables on anyone connector. If 
the stack gets too large, the force on the stack produces leverage which can damage the connector 
mounting. Be su re each connector is f irmly screwed in place to keep it from working loose during 

2-14. CABLE LENGTH RESTRICTIONS. To achieve design performance with the HP- IB, proper 
vo ltage levels and timing relationships must be maintained. If the system cable is too long, the lines 
cannot be driven properly and the system w ill fail to perform properly. Therefore, when 
interconnecting an HP-IB system, it is important to observe the following ru les: 

The total cable length for the system must be less than or equal to 20 meters (6S feet). 

b. The total cable length for the system must be equal to or less than 2 meters (6.6 feet) 
times the total number of devices connected to the bus. 

c. The total number of instruments connected to the bus must not exceed 15. 

2-15. 53708 Listen Address 

2-16. The S370B contains a rear panel Hp·IB Instrument ADDRESS SELECTION switch. There are 
five switches designated (5, 4, 3, 2, 1) which are used to select the address. Instructions for setting 
and changing the listen address are provided in Section III of this manual along w ith 53706 
programming codes. 
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CAUTION 

PIN LINE , 0101 
2 0102 
3 OIOJ 
4 DI04 

13 0105 

' 4 DI06 
15 0107 
16 o loa 
5 EOI 

17 REN 
6 DAY 
7 NRFO 
8 NOAC 
9 IFC 

10 SRQ 
It ATN 
12 SHIELD-CHASSIS GROUND 

18 PI 0 lWlSTED PAIR WITH PIN (, I 
19 PI 0 lWlSTED PAIR WITH PIN 7 
20 P/OlWlSTED PAIR WITH PIN 8 
21 P/OlWISTED PAIR WITH PIN 9 
22 P/OlWlSTED PAIR WITH PIN 10 
23 P/OlWlSTED PAIR WITH PIN 11 
24 ISOLATED DIGITAL GROUND 

The 53708 contains metric threaded HP-18 cable mounting 
studs as opposed to English threads. Metric threaded HP 
10631A, B., C or 0 HP-IB cable loclcscrews must be used to 
secure the cable to the instrument. Identification of the two 
types of mounting studs and lockscrews is made by their 
color. English threaded fasteners are colored silver and metric 
threaded fasteners are coklred black. 00 NOT mate silver 
and black fasteners to each other or the threads of either or 
both will be destroyed. Metric threaded HP-IB cable 
hardware illustrations and part numbers follow. 

logic l evels 

THESE PINS 
ARE 

INTERNALLY 
GROUNDED 

lOCKSCREW 
1390 .. 0360 

LONG MOUNTING SHORT 
SnJD MOUNTING STUD 

0380-0643 0380-0644 

The Hewlett-Packard Interface Bus logic levels are TIL compatible, i .. e .. , the true (1) state is 
O .. DV dc to OAV dc and the false (0) state is +2..5V dc to +S .. OV dc .. 

Programming and Output Data Format 

Refer to Section III, Operation .. 

Mating Connector 

HP 1251-0293: Amphenol 57-30240 .. 

Mating Cables Available 

HP 10631A 1 meter (3 .. 3 ft) 
HP 10631 B, 2 meters (6 .. 6 tt) 
HP 10631C, 4 meters (13 .. 2 fI) 
HP 106310, 112 meter (1 .. 6 fI) 

Cabling Restrictions 

1.. A Hewlett-Packard Interiace Bus System may contai n no more than 2 meters (6 .. 6 tt) of 
connecting cable per instrument. 

2.. The maximum accumulative length of connecting cable for any Hewlett-Packard 
Interface Bus System is 20 .. 0 meters (65 .. 6 fI) .. 

3.. The maximum number of instruments in one system is fifteen .. 

FIgure 2-3 .. Hewlett-Packard Interface Bus Connection 
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2-17. HP-IB Description 

2-18. A description of the HP-IB is provided in Section III of this manual. A study of this 
information is necessary if you are not fami liar with the HP-IB concept. Additional information 
concerning the design criteria and operation of the bus is available in IEEE Standard 488-1975, titled 
"IEEE Standard Digital Interface for Programmable Instrumentation", 

2-19. Bench Operation 

2-20. The instrument has plastic feet and a fold-away tilt stand for convenience in bench 
operation. The ti lt stand raises the front of the instrument for easier viewing of the control panel. The 
plastic feet are shaped to make fu ll width modular instruments self-aligning when stacked. 

2-21 . OPERATING ENVIRONMENT 

2-22. Operating and Storage Temperature 

2-23. In order for the 5370B to meet the specifications listed in Table 1-1, the operating 
environment must be within the following limits: 

Temperature ...................................... 0° to +50" C 
Humidity ................................. <80% relative 
Altitude ....... .................................. <15,000 feet 

2-24. Cooling System 

2-25. A forced air cooling system is used to maintain the operating temperature required by the 
instrument. The coo ling fan is located on the left-side of the rear panel (while looking at the rear 
panel). When operating the 5370B, choose a location that provides at least 8 em (3 inches) of 
clearance at the rear and at least 2 cm (1 inch) for each side. Failure to provide adequate air 
clearance will result in excessive temperature redUcing instrument reliability. The clearances 
provided by the plastic feet in bench stacking and the filler strip in rack mounting allow air passage 
across the top and bottom cabinet surfaces. 

2-26. STORAGE AND SHIPMENT 

2·27. Environment 

2-28. The instrument shou ld be stored in a dean, dry environment. The following environmental 
limitations apply to both storage and shipment 

Temperature ................................. -40"C to +75"C 
Humidity ... . ...... ........................... <95% relative 
Altitude ............................................ <50,000 feet 

2-29. Packaging 

2-30. ORIGINAL PACKAGING. Containers and materials eqUivalent to those used in factory 
packaging are available through Hewlett-Packard offices. Jf the instrument is being returned to 
Hewlett-Packard for servicing, attach a tag indicating the type of service requi red, return address, 
model number, and full serial number. Also, mark the container FRAGILE to assure careful handling. 
in any correspondence, refer to the instrument by model number and full serial number. 



HP 53708 
Installation 

2-31. OTHER PACKAGING. The following general instructions shou ld be used for repackaging 
with commercially available materia ls. 

Wrap the instrument in heavy paper or plastic. (If shipping to a Hewlett- Packard office 
or service center, attach a tag indicating the type of service required, return address, 
model number, and full serial number.) 

b. Use a strong shipping conta iner. A double-wall carton made of 250-pound test material 
is adequate. 

Use enough shock-absorbing material (3- to 4-inch layer) around all sides of the 
instrument to provide firm cushion and prevent movement inside the container. Protect 
the control panel with cardboard. 

d. Sea l the shipping container securely . 

Mark the shipping container FRAGILE to assure careful handling. 
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SECTION III 
OPERATING AND PROGRAMMING 

3-1. INTRODUCTION 

3-2 . This section provides complete operating and programming information needed for the HP 
5370B Universal Time Interval Counter. This section includes a description of all front and rear 
panel controls, connectors and ind icators, operator's check, operating instructions both manually 
and remotely, and operator's maintenance. 

3-3. OPERATING CHARACTERISTICS 

3-4. The following paragraphs describe the operating ranges, resolution, and accuracy for 
Frequency, Period, and Time Interval modes. 

3-5. Frequency Mode 

3-6. All frequency measurements are made through the STOP channel input. The frequency 
range is 0. 1 Hz to 100 M Hz w ith a minimum input level of 100 mV p-p, or 35 mV rms sine wave 
times attenuator setting. The 5370B has 12 digits resolution with a 1-second measurement time. The 
accuracy is described us ing the following formu la: 

Accuracy = ± Resolution ± (Time Base Error) x Frequency'" 1 00 PS;a~: ~~;ematic x Frequency 

3-7. Period Mode 

3-8. The 5370B makes period measurements from 10 nanoseconds to 10 seconds with a 
minimum input signal level of 100 mV p-p, or 35 mV rms sine wave times the attenuator setting. All 
period measurements are made through the STOP channel input jack. The 5370B gives 12 digits 
resolution using a 1 -second measurement (gate time). The resolution is described using the followi ng 
formula: 

Resolution = ±--- x Period ± 1.4 --- x Period 100 Ps (Trigger Error ) 

Gate Time Gate Ti me 

The accuracy is the same as for the frequency measurements as described in paragraph 3-6. 

3-9. Time Interval Mode 

3-10. The 5370B measures time from 10 nanoseconds to 10 seconds in +T.I. ONLY, and -10 
seconds to +10 seconds in ± T.I. The minimum input level for a two source T.!. measurement is 100 
mV p-p times the attenuator setting. For a one source T.I. measurement, the input signal must be 
applied to the START channel, the START COIWSEP switch must be set to START COM, both 
attenuators and both input impedance switches must be set to the same values. (NOTE: The 5370B 
divides the amplitude of an input Signal by two when son input impedances are used in the START 
COM mode. Input trigger levels should be divided in half to compensate for the reduced signal 
leveL) For one source T.I. measurements with son input impedances, the minimum input level is 
200 mV p-p times the attenuator setting. The 1 MQ minimum input level is 100 mV p-p times the 
attenuator setting. The resolution is described using the following formula: 

Resolution = ±20 ps ± Start Trigger Error ± Stop Trigger Error 

IN IN IN 
Accuracy = ± Resolution ± Time Base error x Time Interval 

± Trigger Level Timing Error ± 1 ns Systematic 

3-1 
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The accuracy is described using the fo llowing formula: Accuracy = j itter ± 1 ns systematic ± time 

base :trri~enor w here jitter equals 3S ps typical, trigger error equals :l:2Si~::k::ge microseconds 

a nd N equals sample size. 

To make accurate Time Interval measurements at 1 Mil. input impedance 
the following HP 1 DOl 3A probe compensation procedure shou ld be done. 

, . Set the HP 172SA Oscilloscope input coupling to de. 

2. Set the HP 8082A Pulse Generator to obtain a square wave pulse that 
is 100 kHz, 3V p-p, and has a , ns transition t ime. 

3. Connect the lOOl3A probe to the oscilloscope input and probe the 
output of the 8082A Pulse Generator. Observe the square wave on 
the 1725A Osci lloscope display. 

4. Adjust the 1 ~Ol 3A probe's compensation capac itor for the under 
compensation (observed from the display). 

5. Connect the same 1 OOBA probe to the HP 5370B. Probe the output 
of the aoa2A and adjust the 5370B LEVEL pot until the trigger LED 
starts flashing. Now, adjust pot back until trigger LED just turns off. 

6. Adjust the 1 DOB A compensation capac itor on the probe until the 
trigger LED on the 53708 starts flashing again. 

The 1 0013A probe is now correctly calibrated. 

3-11 . PANEL FEATURES 

3-12 . Front and rear panel featu res of the HP 5370B are described in Figure 3- 1 and Figures-2, 
respectively. These figures contain a description of the controls and connectors. Front panel 
ind icators are described in Figure 3-3. Descri ption numbers match the numbers on the i llustrations. 

3-13. OPERATOR'S CHECKS 

3-14 . A procedure for verifying the major functions of the HP 53708 is provided in Figure 3-4. 
The on ly accessory needed for the verification procedure is a 4-foot length coaxial BNC cable HP 
Part N umber 10503A or equ ivalent and a 5 kHz osc illoscope. 

3-15. OPERATING INSTRUCTIONS 

WARNING-------------------------------

BEFORE THE INSTRUMENT IS SWITCHED ON, ALL 
PROTECTIVE EARTH TERMINALS, EXTENSION CORDS, 
AUTOTRANSFORMERS, AND DEVICES CONNECTED TO THE 
INSTRUMENT SHOULD BE CONNECTED TO A PROTECTIVE 
EARTH GROUNDED SOCKET. ANY INTERRUPTION Of THE 
PROTECTIVE EARTH GROUNDING WILL CAUSE A POTENTIAL 
SHOCK HAZARD THAT COULD RESULT IN PERSONAL INJURY. 

ONLY FUSES WITH THE REQUIRED RATED CURRENT AND 
SPECIFIED TYPE SHOULD BE USED. DO NOT USE REPAIRED 
fUSES OR SHORT CIRCUITED FUSEHOlDERS. TO DO SO 
COULD CAUSE A SHOCK OR FIRE HAZARD. 
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cAunON ______________________________ _ 

BEFORE THE INSTRUMENT IS TURNED ON, it must be set to the 
voltage of the power source, or damage to the instrument could 
result. 

3·16. Figures 3-5, 3-6, 3-7, and 3-8 show general operating procedures with the HP 53708 
Universal Time Interval Counter connected in a typical measurement test setup. Many other 
applications are possible but not shown because the general operating procedure is the same. 
Description numbers match the group containing the particular designated switch . 

3·17. External Arming/External Holdoff 

3-18. The EXTERNAL Input jack (front panel) allows the 53708 to be externally armed and held 
off. The input works in conjunction with the EXT HOlDOFF, EXT ARM, and MAN INPUT switches. 
The specifications for the input signal are in Table 1- 1. 

3-19. EXTERNAL ARMING. To operate the counter in the EXTERNAL ARM mode, press the EXT 
ARM switch on the front panel. The selected trigger edge at the external input then arms the 
counter. The next START or STOP input pulse begins the measurement as illustrated in the diagram. 

STAAT EVENTS 

STOP EVENTS 

EXTERNAL INPUT -----l 

ARM ED ARMED 

3-20. EXTERNAL ARtvV EXTERNAL HOLDOFF. To operate the counter in the EXTERNAL 
HOLDOFF mode, press the EXT HOLDOFF switch on the front panel. The selected trigger edge at 
the extern al input then arms the counter. The next START input pulse begins the measurement. The 
STOP pu lses are held off as long as the external input holdoff is present as illustrated in the diagram. V START TRIGGER 

START EVENTS 

STOP EVENTS 

EXTERNAL INPUT ____ f:----------l.1... ____ _ 

3·3 
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The number of events held off are counted and stored by the 5370B and can be displayed by 
pressing the D5P EVT5 switch on the front panel. 

3-21. EXTERNAL GATE. The 5370B may be operated in the External Gate mode for Frequency 
and Period measurements. To do this, press the EXT HOLDOFF switch on the front panel. The 
selected trigger edge at the external input then opens the main gate. The next edge then closes the 
gate. The following diagram illustrates the gate times for external gates with the 5370B front panel 
SLOPE switch set to positive and negative, respectively. 

NOTE 

Regardless of the length of the external gate, the 5370B displays 12 digits. 

STOP 

I i 
EXTERNAL INPUT ~ j j 

: GATE TlME WlTH : GATE TlME 1 
:~~OP~~~.H SET--r-=~~~L~~i 
: : TO NEGATIVE. : 

, " 

3-22. Error Messages 

3-23. Under certain conditions, the 5370B will display an Error message (number) . There are eight 
messages in all as listed below. Errors 6.n and 7.n pertain to power·up only. The remaining 
messages occur under certain operating conditions. In remote operation, the error message remains 
in the Status Byte until the initiation of the next measurement. 

ERROR MESSAGE 

Error 0 A measurement has been completed and the 5370B has not yet been addressed. 

Error 1 Indicates an illegal remote command or an undefined function (HP·1B) sent to 5370B. 

Error 2 Data out of range {overrange).l 

Error 3 Illegal key combination (local or HP·1B). 

Error 4 Phase-locked loop out of lock. 

Error 5 Undefined key (hardware problem). 

Error 6.n RAM error - processor writes into RAM (checker board pattern) and veri f ies error in 
RAMn.2 

Error 7.n ROM error - processor computes check sumi error in ROM (U3) on A9 Processor 
board. 

3-24. OPERATOR'S MAINTENANCE 

3·25. The only maintenance the operator should normally perform is replacement of the primary 
power fuse located within the line Module Assembly (A24). For instructions on how to change the 
fuse, refer to Section II, line Voltage Selection. 

1 This is not a failure . No Stop Event has occurred, and the Time Counter has overrange. 
2 Error 6.1 indicates a problem with A9Ul. 

Error 6.2 indicates a problem with A9US. 
Error 6.3 indicates a problem with A9US. 
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CAunON ______________________________ _ 

Make sure that only fuses with the required rated current and of 
the slow-blow type are used for replacement. The use of repaired 
fuses and the short-circuiting of fuse-holders must be avoided. 

3-26. Power/Warm-Up 

3-27. The HP 53706 requ ires a power source of 100,1 20,220, or 240 Vac, +5%, -1 0%, 48 to 66 
Hz single phase. The selection of line voltage and input power fuse is descri bed in Section II, 
paragraph 2-5, Preparation for Use. 

3-28. The 53706 has a tw"O-position power switch , 5T6Y and ON. It is important that the 
instrument remain connected to the power source in the 5T6Y mode when not in use. This supplies 
power to the crysta l oven maintaining a constant oven temperatu re thus elim inating the need for a 
warm-up period. When the 5TBY mode is not used and power is disconnected from the instrument, 
allow 30 minutes from the application of external power in the ON mode for the instrument (crystal 
oven) to warm up. 

WARNING ____________________________ ___ 

POWER IS ALWAYS PRESENT AT THE LINE SWITCH AND 
TRANSFORMER, AND UNREGULATED DC IS PRESENT 
WHENEVER THE LINE CORD IS ATTACHED. UNPLUGGING 
THE POWER CORD IS NECESSARY TO REMOVE ALL POWER 
FROM THE INSTRUMENT. 

3·5 
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LOCAL 
REMOTE 

RESET 

STBYON 

T.1. 

TRIG LVL 

FREQ 

PERIOD 

1 PERIOD 

0.01 s 

10 0.1 s 

11 1, 

12 MEAN 

13 STDDEV 

14 MIN 

15 MAX 

16 DSP REF 

17 CLR REF 

18 DSPEVTS 

3-6 

Returns control from HP-IB to front panel. 

Aborts current sample, performs lamp test, clears display, prepares machine to accept new samples and 
disarms instrument if manually armed. It does not destroy REFERENCE, EVENTS HOLDOFF, or the 
machine configuration. 

Supplies power to entire machine in the ON position. Supplies power only to the oscillator oven in the 
STBY (standby) position. 

Time Interval function measures time differences from START channel to STOP channel. 

Measures the voltage of the trigger levels of the START and STOP input channels and simultaneously 
displays them continuously. 

Measures frequency of the STOP channel signal by taking the reciprocal of a period average. START 
channel is ignored. 

Measures a period average of STOP channel input events. START channel is ignored. Input amplifier 
control switch must be set to SEP. 

Measures one period of the input signal of the STOP channel and displays it as either frequency or 
period depending on the chosen function. 1 PERIOD is disabled when machine is in Time interval 
function. 

NOTE: Gate Times 9, 10, and' 1 are for frequency and period measurements only. 

Gate time of 0.01 second is enabled. 

Gate time of 0.1 second is enabled. 

Gate time of , second is enabled. 

Causes counter to measure and display the mean estimate which is the sample average from N time 
interval measurements minus a constant REFERENCE value. 

Displays the standard deviation estimate for the selected sample size. 

Displays the minimum time interval within the sample minus the REFERENCE. 

Displays the maximum time interval within the sample minus the REFERENCE. 

Displays the current value of REFERENCE stored. This value remains constant until changed by switch 
SET REF or by switch CLR REF. The power-up value of REFERENCE is zero. 

Sets REFERENCE value to zero. 
Displays the number of events input to the STOP channel which were held off during the sample 
measurement window. If HOlDOFF signal is not present. it displays the number of samples that have 
occurred per display cycle. 

Figure 3-1. Front Panel Controls, Indicators, and Connectors 



19 

20 

21 

22 

23 

24 

25 

2. 

27 

28 

29 

3D 

31 

SET REF 

100 

1K 

10K 

lOOK 

MAN RATE 

+T.I. ONLY 

± T.I. 

EXT 
HO lDOFF 

PERIOD 
COMPLMNT 

EXT ARM 

MAN INPUT 
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Establishes a new REFERENCE value equal to the average time interval of the latest sample. 

Instrument makes one measurement and displays result. 

Instrument makes one hundred measurements and displays result. 

Instrument makes one thousand measurements and displays result. 

Instrument makes ten thousand measurements and displays result. 

Instrument makes one hundred thousand measurements and displays result 

NOTE 

SAMPLE SIZE operates only w ith 1 PERIOD GATE. When gates other than 1 PERIOD are selected, 
SAMPLE SIZE is d isabled. When a SAMPLE SIZE is selected, the 5370B automatically goes to 1 
PERIOD mode. 

Initiates a new sample for measurement when DISPLAY RATE control is in HOLD position. Old 
measurement value remains on display unti l replaced by new value. Also see DISPLAY RATE 32. 

In the + T.1. ONLY mode, al l STOP channel events are ignored until the arrival of the START event. The 
cou nter is armed internally. 

In the +T.1. mode, START event occurring before STOP event will automatically be assigned as a 
positive time interval and vice versa as a negative time interval. First incoming signal (either START or 
STO P) arms the counter. 

Used in conjunction with EXT ARM mode switch; it enables the EXTERNAL HOLDOFF signal to inhibit 
STOP channel input signal. 

In the +T.I. mode, a T.1. measurement can be armed by the START or STOP channel using the PERIOD 
COMPLMNT switch. For repetitive signals, a T.1. measurement will switch from a +T.I. wilen armed on 
the STOP channel to a -T.I. when armed on the START channel. The selected arming channel is shown 
on the front panel display. Period Complement operates only in the ± T.1. mode. This switch has no 
effect when the instrument is externally armed, or when the T.1. is less than 10 nanoseconds. 

In ±T.1. mode, the START and STOP channels are simu ltaneously armed after the arrival of the EXT 
input signal. As soon as the channels are armed, the time interval defined by the first event occurring in 
each channel is measured, regardless of the order of arrival. In +T. 1. ONLY mode the START channel is 
armed after the arrival of the EXT input. Time Interval is defined by the first event in the START channel 
and the f irst event in the STOP channel arriving after the f irst event in the START channel . 

EXT INPUT signals for EXT ARM and/or EXT HOl DOFF functions can be generated manual ly through 
the MAN INPUT switch. 

Figure 3-1 . Front Panel Controls, Indicators, and Connectors 
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32 

33 

3' 

3. 
36 

3749 

38 50 

3. 

51 

4048 

41 45 

42 46 

43 47 

44 

3-8 

DISPLAY 
RATE 

J1 

EXT 

LEVEL 
1 

SE 
2 

1 
SA 
2 
1 

SO 
2 

Determines time between sample measurements. Rotating this control more counter clockwise will 
add more time between measurements which in turn, displays previous measurements longer and 
gives a more stable display. 

When the DISPLAY RATE control is in the HOLD position, a new measurement can be initiated in 
several ways: 

1. Pressing ~N RATE [25] 

2. Changing functions (4 through 7 ) 

3 . Changing gate times (8 through 11 ) 

4. Changing sample size (20 through 24) 

5. Changing arming mode (%T.I. to +T.1. or reverse) 

Input BNC connector for the EXT HOLOOFF andlor EXT ARM signals with an input load impedance of 
1 megohm. See Table 1-1 for specifications. 

LED indicator which when blinking, indicates that the external signal is triggering. 

Trigger level control for the external input signal. 

This switch setting determines which slope of the external input signal will be used as the triggering 
slope. 

LED indicators which when blinking, indicate that the START andlor STOP channel is triggering the 
machine. 

LED indicators which when blinking, indicate that the START andlor STOP channel is triggering the 
machine. 

This switch setting detennines which slope of the START channel input signal will be used as the 
triggering slope. 

This switch setting determines which slope of the STOP channel input signal will be used as the 
triggering slope. 

Input BNC connectors for the START and STOP channel signal inputs. 

Input impedance switches used to select an input impedance of 500 or 1 Meg 0 shunted by less than 
30 pF. 

\ Selects attenuation for input signal. Used in conjunction with LEVEL control to set trigger point. Input 
level is not affected in +1 position. Input signal ampli tude is reduced by a factor of 1 0 in +10 position. 

Coupling switches used to select direct or capacitor coupling for input signal. 

Input Amplifier Control switch. 

a. START COM - Operationally connects START and STOP channels in parallel. Used for single 
source time interval measurement. STOP channel jack is not active. START and STOP input 
impedance switches must be set to same position. 

b. SEP - Al lows independent operation of START and STOP channels. 

Figure 3-1 . Front Panel Controls, indicators, and Connectors (Continued) 
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TRIGGER OUTPUT START jack. Edge going from 0 to-O.7 volt nominal into 50 Oin sync with the opening of 
the START channel. 

TRIGGER OUTPUT STOP jack. Edge going from 0 to ~0.7 vo lt nominal into 50 0 in sync w ith the closing of 
the STOP channel. 

FREQ STO INPUT jack. Allows 5370B to be operated synchronous with an external standard of either 5 or '0 
megahertz with drive of 1 volt rms across' kilohms. FREQ STO select switch 4 must be set to EXT position. 

FREQ STO select switch. 

a. INT allows the 5370B to operate with the internal time base standard. 

b. EXT allows the 5370B to operate with an external time base standard. 

FREQ STO OUTPUT jack. Provides 10 megahertz internal standard signal for externa l use. Amplitude is 1 volt 
rms into 50 ohms. FREQ STO select switch 4 set to INT position, provides output of the internal 10 MHz 
clock. EXT position provides a buffered output of the external time base standard being used. 

Interface connector for 5370B connection to Hp·IB remote interface. 

ADDRESS switch cluster containing address switch Al through As and TALK ONLY switch A7- Switch A6 is 
not internally connected. See programming in this section for deta iled explanation. 

AC power input module permits 5370B operation from 100, 120, 220, or 240 volts ac. The number visible in 
the window indicates nomina l line voltage to which instrument must be connected (see Figure 2· 7). Protective 
ground conductor connects to the instrument through this module. 

WARNING ____________________________ ___ 

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) 
CONDUCTOR INSIDE OR OUTSIDE THE INSTRUMENT OR 
DISCONNECTING OF THE PROTECTIVE EARTH TERMINAL IS LIKElY TO 
MAKE THE INSTRUMENT DANGEROUS. (SEE SECTION II.) 

Figure 3-2. Rear Pane' Features 
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Number Symbol 

EVT 

M 

H, 

10 OF 

11 

12 

13 L5TN 

1. TALK 

15 START ,. STOP 

17 ARM 

18 EXT ,. 

3-10 

19 

2 k 
5 m 

8 " 

Description 

EVT 
H, 13 s 14 Talk 

15 START 16 STOP 
EXT 

ASTERISK - Indicates crystal oscillator oven is below operating temperature (cold), as is the case when 
the 5370B is first plugged into the line supply. 

NOTE: The ASTERISK (*) was designed to only come on when the crystal oscillator oven is cold AND 
the unit is making a measurement. Otherv.rise, if the unit has been unplugged, and no measurement is 
being made, the ASTERISK LED will remain off. 

Pressing the RESET button will cause the ASTER[SK to come on if the crystal oscillator is cold. [t will 
remain on until the oven is at the normal operating temperature AND you press RESET again. 

kilo (103) 

Events 

Mega (106) 

MiIIi(10-3) 

He", 

Micro (10-6) 

nano (10-9) 

seconds 

overflow 

pica (10-12) 

volts 

Listen - Active when 5370B is programmed to listen. 

Active when 5370B is programmed to talk. 

Active when Time Interval measurement is armed by START channel signal input in the -+ T.I. mode. 

Active when Time Interval measurement is armed by STOP channel signal input in the + T.I. mode. 

Indicates 5370B is armed (ready to measure input Signal). ARM light is actually flickering while 
measuring N samples but so fast as to appear to be continually on. ARM light may not appear lit for 
single samples of narrow events. light stays on during measurement time. 

Indicates machine is in the EXTernal ARM mode. 

Oscillator clock loss indicator. Indicates loss of internal clock Signal, possibly due to setting of rear panel 
FREQ 5TO switch. Once clock Signal is returned, the 5370B power may need to be turned off and on 
again before internal circuits can operate properly. 

Figure 3·3. Front Panel Display Indicators 
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Before switching on the instrument, ensure that the power transformer primary is matched to the 
available tine voltage, the correct fuse is installed, and the safety precautions are taken. See Power 
Requirements, line Voltage Selection, Power Cables, and associated warnings and cautions in Section It 
of this manual. Description numbers match the numbers in Figure 3-1 and Figure 3-2. 

2. Connect a 4-foot BNC cable, such as HP 10S03A, from the rear panel FREQ STD OUTPUT jack to the 
front panel START input jack 40. 

3. Set the rear panel Frequency Select switch to INT. 

4. Set the input impedance switches 41 45 to the son. position. 

S. Set the attenuator switches 42 46 to the +1 position. 

6. Set the AC, DC switches 43 47 to the DC position. 

7. Set the input slope switches 39 51 to the 1 (positive going stope) position. 

8. Set the LEVEL controls 38 50 to the preset position. 

9. Set the COM, SEP switch 44 to the START COM position. 

10. Adjust DISPLAY RATE 32 to maximum (full cw). 

11 . Press the LINE switch 3 to turn on the S370B. 

NOTE 

When instrument is first turned on, the processor performs a self-check routine on the ROMs and 
RAMs. If, when power is first applied, or during operation, an error message is displayed, refer to 
paragraph 3-22 ERROR MESSAGES in this section for error explanation. 

12. For the first second after the instrument is turned on, the display will remain blank. For the next second, 
all segments and decimal points and all annunciator lights (except START, STOP, and ARM) in the 
display will be lit as well as all LEOs in all the front panel switches. 

13. After this initial power-up reset, the S370B wi ll be in the T.I. FUNCTION, MEAN STATISTICS, SAMPLE 
SIZE 1, and +T.I. ONLY. The display should indicate 100.00 nanoseconds ± 1.0 nanosecond with both 
the START and STOP channel trigger LEOs 37 49 flashing . Also, because of the sample size of one, the 
ARM light will not be visible in the display. 

14. Press SAMPLE SIZE 100 switch 21. The least significant digit (LSD) will be one-digit greater (1 pico
second), the ARM light will be visible and flashing and the LED in the MAN RATE switch 25 will be 
flashing at approximately the same rate as the ARM light. Press SAMPLE SIZE 1 K switch 22 and d isplay 
will have same LSD (1 picosecond) with ARM light and MAN RATE switch flashing about twice per 
second. Press SAMPLE SIZE 10K 23 and display LSD will be 100 femtoseconds with ARM light flashing 
about once every four seconds. Press SAMPLE SIZE lOOK switch 24 and the ARM light will flash about 
once every 40 seconds. Press SAMPLE SIZE 1 20. 

Figure 3-4. Operators Checks 
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3·12 

15. Press STD DEV 13 and +T.I. switch 27. Display should read less than lOa ps (th is reading is the 
instrument's jitter). Notice that SAMPLE SIZE automatically goes to 100. For STD DEV measurements, 
SAMPLE SIZE must be ~100. Press MIN switch 14 and minimum T.I. shou ld be displayed. Press MAX 
switch 15 and the maximum T.I. should be displayed. Press +T.I . ONLY 26. 

16. Press DSP REF switch 16 and three zeros should be displayed. Press SET REF switch 19 and 
approximately 100 nanoseconds should be displayed. This reference is the MEAN T.1. Press CLR REF 
switch 17 and six zeros should be displayed (if 99.99X ns is displayed, CLR REF will give five zeros), 
three zeros on either six of the decimal point. Press DSP EVTS switch 18 and 100 should be in the 
display. This number corresponds to the SAMPLE SIZE. Notice also EVT is displayed in the right hand 
side of the window. 

17. Press MEAN switch 12 and SAMPLE SIZE 1 switch 20. Press ±T.1. switch 27 and the display should 
show less than 1 nanosecond. The STOP or START light in the display wi ll also be on. Press PERIOD 
COMPLMNT switch 29 and the display should be the same except the other (STOP or STARn light will 
be on in the display. Press the PERIOD COMPLMNT switch again and the first arming channel light 
should come back on. This switch operation is identical to a toggle switch. 

18. Press TRIG LVL 5. There will be two groups displayed, three digits each, on the left and the right of the 
display. They indicate the DC trigger level voltage on the START and STOP channel inputs, 
respectively. Rotate the LEVEL controls 38 50 and note the voltage shou ld change from approximately 
·2 to +2 volts . Turn both LEVEL controls fully counterclockwise until they cl ick in the preset position. 
The display shou ld show zero volts for both inputs. 

19. Press FREQ switch 6. Press 0.01 s switch 9 and display should read apprOXimately 10.000 OOOX MHz. 
Press 0 .1 s switch 10 and display should read approximately 10.000 000 OX MHz. Press 1 s switch 11 
and display should read approximately 10.000 000 OXX MHz. Press 1 PERIOD switch 8 

20. Press PERIOD switch 7. Display should indicate approximately 100 nanoseconds. 

21. Press Function switch T.I. 4 , lOOK SAMPLE SIZE 24 I rotate DISPLAY RATE control maximum cw and 
check the rear panel START and STOP outputs 1 and 2 using an oscilloscope. Both signals should be 
~..Q.7V (into son) and approximately 320)lS wide as shown below. 

Figure 3-4. Operators Checks (Continued) 



HP 53708 
Operating and Programming 

NOTE 

See Table 1-1 for specifications on all input signals can 
cerning bandwidth, accuracy, and amplitude. 

1. Set LINE switch 1 to ON position. 

NOTE 

All GATE switches are disabled when 53708 is in T.I. fUNCTION. 

2. Set START and STOP input impedance, attenuation, and coupling switches to desired position; see 
specifications in Table 1-1. 

3. Set START COWSEP switch 11 to START COM position. When START COiWSEP switch is set to START 
COM, impedance switches must be set to the same impedance. 

4. Connect input signal to START channel input jack. 

S. Set START channel slope switch SA 11 to 1 for triggering on positive slope or to 2 for triggering on 
negative slope. 

6. Set STOP channel slope switch SO 11 to 1 for triggering on positive slope o r to 2 for triggering on 
negative slope. . 

7. Set START LEVEL control to start measurement at desired voltage level. Press TRIG LVL (trigger level) to 
display triggering voltage (if desired). 

8. Set STOP LEVEl control to stop measurement at desired voltage level. Press T.l. FUNCTION. 

9. Press desired STATISTICS 4 . When STD DEV is pressed in T.l. FUNCTION, the S370B automatically 
goes to SAMPLE SIZE of 100 (unless SAMPLE SIZE is greater than 100). EXT HOLDOFF 10 and DSP EVT 
5 will not operate when S370B is set for ± T.1. ARMING 9 

10. Press desired SAMPLE SIZE 6. 

11 . Press desired ARMING mode 9 . See Table 1-1 for specifications on EXT input signal used for EXT 
HOLDOFF andlor EXT ARM. 

12. Adjust DISPLAY RATE control 8 for a convenient interval between measurements. 

13. If more than one piece of information is desired for a sample, turn DISPLAY RATE control 8 fully 
counterclockwise until it clicks in the HOLD position. Then press the MAN RATE (manual rate) switch 7 
to start measurement. At the end, different statistical information for that one sample can be obtained by 
pressing the appropriate switches. Press 7 again for a new sample. For measurement of single-shot 
Signal, set input conditioning as desired. Press T.I., MEAN , SAMPLE SIZE 1, EXT ARM MAN INPUT (or 
use external arming signal via EXT input) and DISPLAY RATE to HOLD. The instrument is now ready for 
the single-shot signal. 

Figure 3-5. One Source Time Interval Measurement 

3-13 



HP 5370B 
Operating and Programming 

3-14 

NOTE 

See Table 1·1 for specifications on all input signals 
concerning bandwidth" accuracy, and amplitude. 

1. Set LINE SWITCH 1 to ON position. 

NOTE 

All GATE switches are disabled when the 5370B is in T.I. FUNCTION. 

2. Set 5TART and STOP input impedance, attenuation, and coupl ing switches 11 to desired position; see 
specifications in Table 1·1. 

3. Set START COMISEP switch 11 to SEP position. 

4. Connect START signal to START input jack and STOP signal to STOP input jack. 

5. Set START channel slope switch SA 11 to 1 for triggering on positive slope or to 2 for triggering on 
negative slope. 

6. Set STOP channel slope switch SO 11 to 1 for triggering on positive slope or to 2 for triggering on 
negative slope. 

7. Set START LEVEL control to start measurement at desired voltage level. Press TRIG LVL to display 
triggering voltage (if desired). 

8. Set STOP LEVEL control to stop measurement at desired voltage level. Press T.I. FUNCTION. 

9. Press desired STATISTICS 4. When STD DEV is pressed in T.I. FUNCTION, the 5370B automatically 
goes to SAMPLE SIZE of at least 100. EXT HOLDOFF (10) and DSP EXT 5 will not operate when 53708 
is set for ±T.l. ARMING 9. 

10. Press desired SAMPLE SIZE 6 . 

11. Press des ired ARMING mode 9 . See Table 1-1 for specifications on EXT input signal used for EXT 
HOLDOFF andlor EXT ARM. See also paragraphs 3-17 through 3-21 . 

12. Adjust DISPLAY RATE control 8 for a convenient interval between measurement 

, 3. For one-shot measurements, see step 13 in Figure 3-5. 

Figure 3-6. Two Source Time Interval Measurement 
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NOTE 
See Table 1-1 for specifications on all input signals 
concerning bandwidth, accuracy, and amplitude. 

1. Set LINE switch 1 to ON position. 

2. Set STOP LEVEL control to trigger measurement at desired voltage level. Press TRIG LVL 2 to display 
actual DC voltage of trigger level. Use PRESET for sine waves. 

3. Set START COMISEP switch 11 to SEP position. 

4. Set STOP impedance, attenuation, and coupling switches 11 to desired position; see specifications in 
Table 1-1 for details. 

5. Connect input signal to STOP channel input jack 11. 

6. Press FREQ switch in FUNCTION group 2. 

7. Press GATE switch, group 3, for desired integration time or press desired SAMPLE SIZE 6. 

8. Press desired STATISTICS switch 4. 

9. Adjust DISPLAY RATE control 8 for a convenient interval between measurements. If one-shot 
measurements are desired, see step 13 in Figure 3-5. 

Figure 3-7. Frequency Measurements 
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NOTE 
See Table 1-1 for specifications on all inputsignals 
concerning bandwidth, accuracy, and amplitude. 

1. Set LINE switch 1 to ON position. 

2. Press PERIOD switch in FUNCTION group 2. 

3. Set STOP impedance, attenuation, and coupling switches 11 to desired position; see specifications in 
Table 1· 1 for details. 

4. Set STOP lEVEL control to trigger measurement at desired voltage level. Press TRIG LVL, group 2 I to 
display actual DC voltage of trigger level; press PERIOD again. Use PRESET for sine waves. 

S. Set START COWSEP switch 11 to SEP position. 

6. Connect input signal to STOP channel input jack 11. 

7. Press desired SAMPLE SIZE switch 6 or GATE time switch 3 . If STD DEV (standard deviation) is to be 
displayed, SAMPLE SIZE must be >1 00. 

B. Press desired STATISTICS switch 4; statistics can only be performed while machine is in the 1 PERIOD 3 
mode. 

9. + T.1. is the only ARMING mode 9 usable in the PERIOD function. 

10. Press desired switch for EXT ARM andlor EXT HOLDOFF 10. See Table 1-1 for specifications for 
Extemal Gate input Signal. See also paragraphs 3-17 through 3-21. 

'1. Adjust DISPLAY RATE control 8 for a convenient interval between measurements. If one-shot 
measurements are desired, see step' 3 in Figure 3-5. 

Figure 3-8. Period Measurements 
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3·29. PROGRAMMING 

3·30. Introduction 

3·31. The 53708 Universal Time Interval Counter is fully compatible with the Hewlett-Packard 
Interface Bus (HP-IB). The bus capability is installed as standard equipment and allows the counter 
or respond to remote control instructions and output measurement results via the HP-JB. At the 
simp lest level, the 5370B can output data to other devices such as the 5150A Thermal Printer or the 
59303A Digital-to-Analog Converter. In more sophisticated systems, a computing controller or other 
controllers can remotely program the 53708 to perform a specific type of measurement, trigger the 
measurement, and read the results. 

NOTE 

HP-IB is Hewlett-Packard's Implementation of IEEE Standard 4881975, 
"Standard Digital Interface for Programmable instrumentation". 

3-32. This section describes how to use the HP 9825A and HP 9830A Calculators on the HP-IB 
bus as computing controllers to program the 5370B. Before starting to operate a system, it is helpfu l 
to be familiar with the selected calculator, the capabilities of the HP-IB, and the manua l operation 
and capabilities of the 5370B. The following HP manuals prOVide useful background information: 

HP-IB Users Guide, 9830A (PIN 59300-90002) 
Hewlett-Packard 9825A Calculator General 1/0 Programming (PIN 09825-90024) 
Abbreviated Description of Hewlett-Packard Interface Bus (PIN 5955-2903) 
HP-IB Quick Reference (PIN 5955-2902) 
Hewlett-Packard 9825A Calcu lator Extended 1/0 Programming (09825-90025) 

3-33. The capability of a device connected to the bus is specified by its interface functions. Table 3-
1 lists the 5370B Interface Functions using the terminology of the IEEE Std. 488-1975. These 
functions are also listed below the rear panel HP-IB connector. The number folloWing the interface 
function code indicates the particular capability of that function as l isted in Appendix 
C of IEEE Std. 488-1975. Interface functions provide the means for a device to receive, process, and 
send messages over the bus. 

Tab/e3-1. HP-IB Interface Capability 

CODE INTERFACE FUNCTION 

SHl Source Handshake capabi lity 

AH l Acceptor Handshake capability 

T1 Talker (basic talker, serial poll, talk only mode) 

L2 Listener (basic listener) 

SRl Service Request capability 

RL 1 Remotellocal capability 

PPO No Parallel Poll capability 

DCl Device Clear capabil ity 

DTl Device Trigger capabil ity 

CO No Controller capabil ity 

El One Unit Load 



HP 5370B 
Operati ng and Programming 

Table 3-2 Bus Message Usage 

Message 

Data 

Trigger 

Clear 

Remote 

local 

Local 
lockout 

Description 

Transfers device-dependent information 
from one device to one or more devices 
on the bus. 

Causes a group of selected devices to 
simultaneously initiate a set of device
dependent actions. 

Causes an instrument 10 be set to a 
predefined state (a certain range, function, 
etc.). 

Permits selected devices to be set to 
remote operation, a llowing parameters 
and device characteristics to be controlled 
by Bus Messages. 

Causes selected devices to return to local 
(front panel) operations. 

Disables local (front panel) controls for 
selected devices. 

5370B Use 

Input: Accepts program codes. See Table 3-
4 for program code set. 
Output: Sends measurement data. 
Output format is TI = 

SD.DDDDDDDDDDDESDD 

Starts a new measurement. Equivalent to the 
NMRN (manual rate) remote command. 

Same as front panel RESET. Generates lamp 
test, clears status byte, followed by "MR. 
Does not set counter to predefined function. 

Causes counter to go to remote operation if 
REN is true and counter is addressed to 
listen. In absence of program data, remote 
operation is according to state of front panel 
settings just prior to going to remote. locks 
out all pushbuttons except local (RTl). 

Returns 5370B to front panel control. 

Disables local (RTl) push-button. 

Sample 9825 
Statements (5370B 
Set to Address 03) 

wrt703,~SS3AR2~ 

red 703,.40 

trg 7 or 

trg703 

clr7 or 

clr 703 

rem 703 

Icl703 

1i07 

Clear Returns all devices to local (front panel) Returns counter to local (front panel) control Icl7 
lockout and control and simultaneously clears the and clears the local lockout message. 
local local lockout Message) 

Require Indicates a device's need for interaction Used to flag an error condition or to indicate rds (703)--tA 
Service with the controller. that measurement is complete. Error 

message is coded in status byte .. 

Status Byte Presents status information of a particular 
device; one bit indicates whether or not 
the device currently requires service, the 
other 7 bits (optional) are used to indicate 
the type of service required. 

Bit 8 is set if device is running debug 
monitor (diagnostic tool). 

Bit 7 is set if service is requested. 
Bit 6 is set if oven heater is on. 
Bit 5 is set if an external timebase is used. 
Bits 1-4 indicate error message if bil 7 is 

used. 
Error 0: Measurement is complete and 

counter is ready to output. 
Error 1: Illegal remote command. 
Error 2: Overrange (TI is too long or statistics 

overflow). 
Error 3: Undefined routine. 
Error 4: Out of lock (refers to internal phase 

lock loop). 
Error 5: Undefined key (indicates a 

hardware problem). 
Error 6: Fault in RAM storage. 
Error 7: Fault in ROM storage. 

StaWs Bit A single bit of device-dependent status Does not use. 
information which may be logically 
combined with status bit information from 
other devices by the cOfltroller. 

Pass Control Passes bus controller responsibilities from Does not use. 
the current controller to a device which 

Abort 

3-18 

can assume the Bus supervisory role. 

Unconditionally terminates Bus 
communications and returns control 10 the 
system controller. 

Clears Talk, Listen, $erial Pol! Enable 
registers on 5370B HP- IB Interlace. Front 
panel setup does not change. 

eli 7 
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3-34. Messages are the means by which devices exchange control and measurement information. 
These messages permit communication andlor control between: 1) controller and device(s); 2) 
device and device(s); and 3) controller and controller(s). Table 3-2 lists the Bus Messages and gives a 
brief description of each. 

3-35. Setting the Address Switches 

3-36. To use the 53708 in an HP-IB system, the first step is to set the rear panel address switches 
as shown in Table 3-3. The leftmost switch sets the counter to the ADDRESSABLE mode or the TALK 
ONLY mode. ADDRESSABLE mode is used whenever a calculator or other controller is used within 
the system. TALK ONLY mode is used when the counter is operating under its own control (no 
controller on bus) and outputs its measured result to another device on the bus, such as a printer. 

3-37. The fjve right-hand switches, AS through A 1, set the talk and listen addresses of the 5370B 
when it is used in the ADDRESSABLE mode. Table 3-3 shows the possible address settings and the 
corresponding ASCII codes for talk and listen. 

3-38. The examples listed in this section assume an address setting of 00011 , which is a 5-bit 
binary code for the decimal number three. This number is important when using an HP 9825A 
calculator, since the calcu lator addresses the 5370B to talk and l isten by using the code 703. (The 
"03* being the 5370B address.) The ASCII characters for this same switch setting are tIC" for a talk 
address and "#" for a li sten address. These characters are used when the computing controller is an 
HP 9830A calculator. 

3-39. Program Codes 

3-40. There are effectively three types of program codes that are used to remotely program the 
counters functions. The first type uses two letters of the particular funct ion, e.g., FN for FuNction, 
and a number associated with the specific function, see Figure 3-9. For example, selecting FN3 as 
the program code programs the frequency function. Notice that for commands such as FN, the front 
panel. controls are numbered 1 through n, left to right and then top to bottom. 

3-41. Other codes have only two functions, coded 0 and 1. The "0" indicates the selected 
function is off or disabled and the "1 II indicates on or enabled. For example, EAO is the code for EXT 
ARM disable. 

Figure 3-9. Program Codes Relating to Switch Functions 

3-19 
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3-20 

INSTRUMENT 

TALK ONLY ~ 
I AS ••• Al 

ASCII CODE ADD RESS SWITCHES 
CHARACTER 

LISTEN TALK As '" A, A, 

SP " 0 0 0 0 
! A 0 0 0 0 

B 0 0 0 1 , , 0 0 0 1 

1,-,$ D 0 0 0 

& F 0 0 1 1 
G 0 0 I 1 

I H 0 I 0 0 
) I 0 I 0 0 . ~ 1 

+ K 0 I 0 I 

l 0 I I 0 
- m 0 I I 0 

N 0 I I I 

....L..., -+- j 

0 P I 0 0 0 
I Q I 0 0 0 
2 R I 0 0 I 

3 s 1 0 0 1 

..!l- Q 
5 u 1 0 1 0 
6 v 1 0 I 1 
7 w 1 0 I I 

8 x 1 I 0 0 
9 0 , 1 I 0 I 

; [ I I 0 I 

< \ 1 I 1 0 

= [ 1 I 1 0 
> - 1 I 1 I 

DECIMAL EQUIVALENT 
OF 

A, BINARY SWITCH SETTING 

0 00 
1 01 

0 02 
I 03 

0 04 

0 
0 06 
I 07 

0 08 
I 09 

..!l- 0 
I 11 

0 12 
I 13 
0 14 
I I 

0 16 
I 17 
0 18 
I 19 

;i" 

I 21 
0 22 

I 23 
0 24 

25, 

0 26 
1 27 
0 28 
I 29 
0 30 
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3-42. The thi rd type of function selection places portions of the front panel to either remote or 
local operation . For example, program code SR sets the slope sw itches to remote programming 
control. Program code SAl or SA2 must now be programmed to choose the particular slope, positive 
or negative, fo r the START channel, These a re the basic types of function codes for remote 
programming. Those that require special consideration are described in Table 3-4, Program Code 
Set. 

3-43. Output Formats 

3-44. The 53708 can output data in three different formats. Two of the formats are described in 
detail, in the back of th is section, in Examples 2 and 5. Examp le 2 describes the Display All output 
format which outputs not on ly the resu ltant measurement but all related statistics. Example S 
describes in detail, the Binary Output or Computer Dump format. The third format is the Standard 
Output format and is described in the following paragraph. 

345. The standard output byte contains 22 characters per measurement. The characters are 
arranged as follows: 

MAASD.DDDDDDDDDDDESDD 

where 

A = TI = for Time Interval 
FREQ = for Frequency 
PER = for Period 

S = Sign of measurement or exponent (space for positive and· for negative) 
D = D igits 
E = Exponent 

The output byte is followed by a CR (carriage retu rn) and I F (l ine feed). 

3·21 
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Table 3-4. Program Code Set 

Codes shown in bold face are start-up conditions. These conditions are set when the instrument powers up on 
tum-on. They cannot be selected by using the bus commands of Device Clear or Selected Device Clear. 

1. FUNCTION 
FNl Time Interval 
FN2 Trigger Levels 
FN3 Frequency 
FN4 Period 

2. GATE TIME (for FREQUENCY or PERIOD mode) 
GTl Single Per iod 
Gn 0.01 second 
GT3 0.1 second 
GT4 1 second 

3. STATISTICS 
ST1 Mean 
ST2 Standard Deviation (requires >100 sample size) 
ST3 Minimum 
ST4 Maximum 
STS Display Reference 
ST6 Clear Reference (immediate execution) 
ST7 Display Events 
STB Set Reference (immediate execution) 
ST9 Display All. In the TIME INTE RVAL mode, the counter displays and outputs the following: 

mean, standard deviation, minimum, maximum, reference, and events. In FREQUENCY or 
PERIOD mode w ith a gate time selected, the counter displays and outputs the following: 
mean and events. In FREQUENCY or PERIOD mode with a sample size selected, the 
counter displays and outputs the following: mean, standard deviation, minimum, maximum, 
and events (Use ST9 with a zero Reference value; see Example B.) 

4. SAMPLE SIZE 

5. 

551 
552 
553 
55' 
555 

MODE 
MOl 
M02 

Sample Size = 1 ) 
Sample Size = 100 
Sample Size =: 1 K See also · 58", Sample Size 8inary in this table 
Sample Size -= 10K 
Sample Size = lOOK 

Front Panel Display Rate Control is Functional. Output only if addressed. 
Display Rate Hold Until ~MR" command (or GEn (Display Rate control is locked out). Wait 
until addressed. Changing functions while in MD2 mode causes the first measurement 
output data to be invalid. With the new function programmed, the first data output will be 
the previous measurement data in terms of the new function. For example, with 53708 in 
frequency and a measurement of 1 MHz taken, if a new function was programmed, say 
Period, then the first output data will be 1 )J.S (wh ich is the previous Frequency measurement 
of 1 MHz converted to the new function of Period). 

MD3 Display Rate Fast (Display Rate control is locked out). Only if addressed. 
MD4 Display Rate Fast (Display Rate control is locked out). Wait until addressed. NOTE: Using 

MD4 causes the 53708 to assert SRQ (Service Request) after each measurement. This is 
useful when it is desirable to have the controller notified when a measurement ends. 

6. INPUT SElECTION (see Example 3) 

3-22 

IN1 Input selection for normal time interval operation. START event = START channel input, 
STOP event = STOP channel input. 
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IN2 Normal input selection for frequency or period measurement. START event = STOP channel 
input, STOP event'" STOP channel input. 

NOTE 

IN2 allows the following measurements to be made using the Time Interval Binary 
Output (TB1 ) mode: 

1. Period measurements on the STOP channel using the T.I. function (FN1). 

2. Period measurements preceded by cancellation of internal delay. With the T.I. function 
(FN1 ), first use ± T.I. arming (ARl) and Set Reference (ST8) to compensate for the delay, 
then use + T.t. Only arming (AR1) to make the period measurements. 

"",,"""'~"M~" .W"~O."" 
CO'lDITIONINC ST .... TIVl",. 

\TOOCHANHll IHI'\1T""" a 
CO .. Dll1ONINC STOOIVlNT 

IN3 Input selection for operator convenience in switching input to a different channel. 
START event =: START channel input, STOP event", START channel input. (Not equivalent 
to START COM mode.) 

NOTE 

IN3 allows the following measurements to be made using the Time Interval Binary 
Output (TS1) mode: 

1. Period measurements on the START channel using the T.l.function (FNT). 

2. Period measurements preceded by cancellation of internal delay. With the T.I. function 
(FN1 ), first use ± T.I. arming (ARl) and Set Reference (ST8) to compensate for the delay, 
then use + T.I. Only arming (AR1) to make the period measurements. 

IN4 Input selection for operator convenience in switching inputs to different channels. 
START event = STOP channel input, STOP event = START channel input. 

7. START CHANNEL SLOPE SELECT 9. EXTERNAL ARM SLOPE SELECT 
SAl Start Channel Slope: Positive SEl External Arm Slope: Positive 
SAl Start Channel Slope: Negative SE2 Extemal Arm Slope: Negative 

8. STOP CHANNEL SLOPE SELECT 10. ARM SELECT 
SOl Stop Channel Slope: Positive ARl + T.!. Arming Only 
S02 Stop Channel Slope: Negative AR2 + T.!. Arming 

3-23 
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11 . EXTERNAL HOLDOFF 
EHO External Holdoff Disable 
EH1 External Holdoff Enable (must also use EAl and AR1) 

12. EXTERNAL ARM 
EAO External Arm Disable 
EA 1 External Arm Enable 

13. INTERNAL ARM 
Used with ±T.l. Arm Mode only. Forces counter to arm on either START or STOP channel 
always, regardless of input phase relation. Disables internal phase detection circuit. 

IA1 Internal Arm Auto 
1A2 Start Channel Arm 
IAJ Stop Channel Arm 

The following terse commands have also been defined. 

1. MRM Manual Rate. Used to initiate a sample of measurements. Typically used with MD2. MR 
must be sent at least 10 ms after the previous program command. For example, a typical 
9825A program should be: 

a. wrt 703, "FN1 ST1 SS1 MD21N1SAl S02TRSR~ 
b. wait 10; wrt 703 "MR" 

2. MI Manual Input. Same operation as front panel MANUAL INPUT. Used to manually arm the 
counter. Use wtb calculator command. 

3 . Sl Slope l~cal . Set slope switches to local (front panel) operation. 

4. SR Slope Remote. Sets slope switches to remote operation. 

5. Tl Trigger local. Sets trigger level controls to front panel operation. 

6. TR Trigger Remote. Set trigger level controls to remote operation . 

7. TE Teach. When addressed to talk, the S370B transfers all front panel information (or remotely 
programmed information) from its memory into the controller's memory. See Example 4. 

8. PC Period Complement. Performs the same operation as the front panel switch. 

9. TBO ~isable Time Interval Binary Output. 

10. TBl Time Interval Binary Output. For short time intervals OF <320 ps. Counter does not perform 
any type of statistical measurement (mean, standard deviation, etc.). Instead, counter 
outputs raw data: NO(ST), Nl N2(CT1), Nt N2(CT2), NO(CT1}, and NO(ell) in that order, 
and places "---" in display. Measurements occur at up to a 6 kHz rate. See Example 5. 
NOTE - Intended for use with plus or minus time interval arming mode on ly. 

The following binary commands have also been defined. 

1. SB Sample Size Binary. Allows a theoretical setting of sample sizes from 1 to 16,777,215. Must 
be entered in binary form. See Example 6. Use wtb calculator command. 

2. LN Learn. Enters program information into S3 70B (RAM memory) that was stored into the 
calculator with an earlier TEACH (TE) command. See Example 4. 

The following decimal commands have also been defined. 

1. TA Trigger Start. Sets the trigger level of the START channel from -2V to +2V (-0.00 is an illegal 
trigger level input). See Example 7. 

2. TO Trigger Stop. Sets the trigger level of the STOP channel from -2V to +2V- See Example 7. 

3-24 

NOTE 
To output the trigger level setup data from the 5370B to the controller, program the 
S370B to Trigger Level function (FN2) and "red (counter talk address)". The output 
format is as follows: 

STA '" SO.OO, STO '" So.DD <CR LF:> 
where STA", START channel Trigger level 

S :: Polarity of Trigger voltage 
0", Digit value 
STO '" STOP Channel Trigger level 
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3-46. EXAMPLE PROGRAMS 

3-47. Eight example programs are given as fa llows : 

0: IAn 703, "n18 
GT3 t1D2 " 

1: ~Ht 7133,"r'lR" 
red 703~A;dsp 
fI ; wo.i t 5130 

::: Sit a 1 
~ 1132 

l(' Ul lc, cn:;(;) 
::1} C!U1P I)T ?~3 :~: "~1 [: 2" 
:::( •. :,t, '! F'UT ?~j3 "::: f: " 

EXAMPLE 1. HPICAl MEASUREMENT FORMAT 

This program forces the counter to perform a simple fre
quency measurement (FN3) with a 0.1 ~ gate time IGn). The 
MD2 code prevents the counter from tak ing a measure
ment until the MR command i~ reached. Thecounter takes 
a measurement and reads it inlD the A register. The result is 
displayed by the calculator. After waiting SOO rrlS, the pro
gram loops back. to the rlext "take a measurement" com
mand (MRI a nd the process is repeated . 

EXAMPLE 2. DISPLAY ALL STATISTICS 

40 ":::Ht:"R ?(1 3 CHt F'?i)·.j"[ C:; 

This i~ an example program written in basic 
th,H allows the counter to display all stat istical 
data availa ble for a Time Interval measure
ment per sample size. Step 111 dimensi ons a 
string variable in {he calculator to accept the 
forthcoming data. Step 29 programs tht: coun
ter 10 hold data and prevents Ihe counter 
from being updated by the next set of data (in 
other words, the front panel DISPLAY RATE 
CONTRO L is disabled ). Step 31:1 puts the 
counter in the Mean mode; while, Step 40 
causes the counter to read into the string and 
print the contents of the string. Step 50 
prognms the counter into the Standard De
viation mode. Step 60 causes it to read into 
the string and pr int the contents of the stri ng . 
Programming s!atement~ in Step 7e through 
140 causes the counter to execute in tht: same 
manner descri bed in Steps 3illhrough 601for 
program codes S13, S14, ST5, and STh Step 
153 causes the front panel DISPLAY RATE 
CONTROL to be fun ctiona l. The counter 
automatically selected 100 samples because a 
standard devi ation was programmed. The 
output format f O I a Time Jnterval measure
ment is as follows: 

50 (I{; T~'I) t 7()3 ;" 81'2 " 
EO f.hTiOR 7(":3 c rll' PfOHi C_, 
70 1.-liF ! PU T ;'''-'3 ; "8;-3" 
8G E).J"'!"EF: 10.3 ; C.tl~ PRIIF C;~ 
9(' l)t .: 'i PUi" "(03 .' "ST4" 

PJ(l t:.i-.iTER 7~;i3 .' ':$;~ P;.i:lNT l-.f 
11£1 [oUTPUT 703 ; "'3 1'5" 
J2f1 E I~T Ek ? ~1:: ($2 F'J.:l'H ($ 
1 :'::0 n:JT r' UT ,'0.3 " ST7" 
J ~e :::~~n:R 182· . C:fl:i! PRIN T ("1' 
.1'5(\ (IUTPUT (',j3 "f'tOJ" 
: 60 E:f~lj 

T: '" 99?:'El, .. ~).:..:JI:-t1£ - (;8 
::TO= 680 (1(1(1!i";l U ti tlE" -: , 
101'111= . 99qU[aj(10000E-lj8 
"1f:;)~= (a) 1:1 40 Cl') (B1 '.:H)::: -0 (' 
F·EF= ~j '3B6('O[U'::H][H):J r: -10 
E\!T== 1 0(1 1)(10 ('U ti(1:)'3ET~l:2 

T.! . '" ..;CR LF> 
5TD = <CR LF> 
MIN = ..;CR Lf> 
MAX = <CR Lf ;o 
REF ,. <CR LF> 
EVT == <CR LF> 

where 
T.I . = Time Int erva l 

STD = Sta ndard Deviation 
MIN == Minimum 
MAX = Maxim um 

REF = Reference 
EVT "" Events 

<CR IF> = Carriage Return, line Feed 
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0 : Il' 
1: lH~· 703, "FNl 

H13" 
2; fe-a 7€13,Aj 

dsp A;~.101it 2000 
3: wrt 7133, "FH 3" 
.< ••• _.r .., • ..,,., .-,' 
~. , ,='..: ",. 

asp Ah.Jait 20130 
5: ~t, 1j 1 
*31746 

EXAMPLE 4. TEACH/LEARN 

EXAMPLE 3. INPUT SELECTION 

To demonstrate the input select ion feiltu re , connect sig nals 
of different frequencies to the input channels and set the 
START COM/SfP switch to SfP. Program Step 1 causes Ihe 
counter to make a period measurement on the START 
channel signal. This is read and displayed in Step 2, along 
with a 2-second wait. Program Step 3 causes the counter to 
ma~e a frequen cy measurement on the STOP cnannei 
Signal. Step 4 duplicates Step 2, and Step 5 repeats the two 

The following program serves as an example of the TEACH/LEARN mode. For demonstration 
purposes, perform the following steps: 

load the program into the 9825A Desk Top Computer. 

2. Power up the 5370B. 

3. On 5370B, push FREQ, MIN, and SAMPLE SIZE of lK. 

4. On 9825A, push RUN. The 5370B will teach the 9825A. 

S. Turn 5370B power off, then on again. The counter will power up in T.I..MEAN. SAMPLE 
SIZE of 1, and + T.f. 

6. On 9825A, push CONTINUE. 

7. 5370B willieam from the 9825Aandthe front panel will indica te FREQ,MIN,and SAMPLE 
SIZE of lK. 

0: diM A$[s0] 
1 : bur "BIW',A$, 

3 
2 : ~)tb 703, "te-" 
3 : 'tfr 7 0 3 , "8HI" 

, 21 
4 : if rcls (" E:IN" ) 

<0 j ~1,':r +0 
5: wrt 7€13, "fir" 
6 : dsp "5370B-+'~8 
25A"; bE'e-f:'; stp 

7: 1 . .Jrt 703, "1n", 
AU1,21] 

8 : dsp "9825A.;.53 
708" ; b~ep; str.· 

<16965 

The program sets The dimension of the AS string variable 
and names the buffer into which data will be read (BIN). It 
then specifies size of buffer (AS) and selects Ihe Iype of 
buffer: 3 equals fast read/write buffer. Step 2 programs 
5370B 10 Ihe TEACH mode. Step 3 transfers 21 bytes at 
information inlo buffer and step 4 ensures transfer is com
plete before continuing. Step 5 initiates iI measurement. 
Step 6 displays message to indicate "TEAC H" is complete. 
Step 7 ge nerates the " lEARN" function, and step 8 gives a 
display to indicate the process is complete. 
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EXAMPlE 5. TIME INTERVAL BINARY OUTPUT (Computer Dump) 

NO TE - Intended for use with plus or minus time interval arming mode only. 

The 5370B outputs raw measurement data in the following order: NO(ST), N1N2{CT1), 
N1N2(CTl), N0ren), and NO(eT2); where CT stands for count and STstands forSlatus. N1N2is an 
la-bit 2's complement quantity consisting of N1N2{CT1), N1N2{CT2), and th e two leastsignicant 
bits of NOIST) . 

N1N2 

./ ...... 
N0tSn N1N2(CT1) N1N2(CT2) N1N2 is all 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 18 bit, 0-17 

H 1 ttl 
..... 1-..... ..... I- I-
inCii iD co iii iii 

N1N2 actually represents the internal calculation of 257(N l -N2). This is done in preparation of 
solving the equation: 1. 1. 5 1-Di- (Nl-N2) + NO) ns. The number 257 in 257(Nl-Nll is part of the 
ratio 2571256. 

NIl(ST) contains the followi ng status bits : 

Bit 7 = Event counter range flag 
Bi t 6 = End of measurement 
Bit 5 = Sign of Nil (High=+) 
Bi t 4 = Armed flag 
Bit 3 = PLl out o f lock fJag 
Bit 2 = NO range flag 
Bit 1 = Bit 17 of N1N2 
Bit Il = Bit 16 of N1N2 

N~{ST I 

I II II 1111 

1 1 
~ ~ 
in a; 

N0 is a 16-bit quanity consisting ot NO(Cn ) and N8(CT2). It is e)Cpressed in sign-magnitude 
binary, nol in 2's complement. To be complete, Nil requires a sign, which is contained in 
bit 5 of NOIST). 

Nj -----------Nr,!ICT1) NflICT2) 

D 111111111 1111 111 11 

/ t t t t 
~~S~ OF ~ ~ ~ ~ 
ISIGN OF N0) m 

3-27 
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These five bytes of data will give the measured time Interva l when combined in the fo llowing 
equation: 

T. I. =: [N1N2I256 + NO] 5 ns 

This can be rewritten for the 9825A example shown on the next page. by letting 
N1N2 = B 

Sign of N0= Q 
:. T. I. = (B/256 + N·Q) 5e-9 

9825A EXAM PLE PROGRAM. The follow ing program causes the counter to output In the fast 
binary output mode, store the five bytes of data in a buffer, perform the calculation, and dis
play the result. Data is entered into the follOWing string variables. 

AS[l ] =: N0(ST) 
A$[2] = N1N2(CTl ) 
A$!) ] = N1N2{CT2J 
A$[4] = N0(CTt ) 
A$[5] = N0(CT2) 

0: fIt to 
1: d i VI fI$ [21] j 

bl.-lf '"t i ", At, 3 
2: wrt 703, "tbl" 
3: bl.-lf .. t i ") t f r 

7133, "ti ",S 
4: if t"ds ( .. t i .. ) < 

13;-gt, c, +1-) 
5 : nur',(A$[4])f.-

256+nw<] lA$ [5]) ~ 
1·1 

6 : 1 ~Q 
7 : i f bit(5,rruA( 

A$[1]))=l2!j-H· Q 
8: b(1.nd(nUf'l (A$ [1 
]),3) *655 .36+ 
mIN (At (2] ) *256+ 
nu~) (At [3])-1'B 

'3 : if 8 ) =1311372; 
B-262144';'B 

10 : iB .l 256+N*QH· 
5e-9~T j d;.p T 

11: tNit 500; 
~to 3 

<25017 

PROGRAM STEP PURPO SE 

0: Sets up floating point format for 6 digits. 

1: Sets up string variable (A$) and specifies its size (21 )". Nilmes buffer into 
which dilta will be rcad (ti ) and specifies size of buffer (AS). Selects type of 
buffer: 3 = fast read/write buffer. 

2: Programs 53708 to "fast binary output" mode (tb 11. 

"In 9625A, alw.ly~ allow 101 16 byl~ of "overhead"; then, illiow for lhe number of bytes to be lransferred . 
One sample = 16 + 5 = 11; one hundred sample -=16 + 5 ~ S x 1001" 516. 
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3' Init ializes buffer "ti" prior to inputting data. Transfer five bytes of data 
from 53706 into buffer "ti". 

4: Reads statu s of transfer. Stays in transfer mode as long as status remains -1. 
When status goes to "5", program advances to next step. 

S: Sets the two N0 bytes next to each other in their proper binary order 
and places that value in the variable N. 

6: Assigns variable Q the value of 1. 

7: Examines the sign of Nit bit (bit 5 o f Na{STI). If bit 5 is 0, the variable Q 
is given a negative number. 

8: Removes bits e and 1 from N0(5T) and positions them and N1N2(CTl) and 
N1N2{CT2) in their proper binary order. Places that values in the variable B. 

9: Tests the N1N2 number to determine if it is positive or negative. If number 
in B is less than (218 )12, go to step 10. If number in B is equal to or greaterthan 
(218)/2, subtract 218 from B and place result in B. This converts B into a 
negative number. 

10: Performs proper mathematical operation on data and displays result as time 
interval. 

11 : Wait half a second and repeat program 

HP-85 EXAMPLE PROGRA.M. The following example program is in basic using a HP-85controller. 
The program causes the counter to output in the fa sl binary output mode; store 500 bytes of data 
in a buffer ; perform the calculation ; and print the result. 

111 [:=0 
20 11=.:; 
.~8 DII'j A:H500], 2$[ 5£t8 J 
4e I08UFFER 2:r 
~:.O OUTPUT 71.33 ; "£Sl TBl" 
f.a TRA~I SF EP 71j3 TO Z$ FHS 
713 EHT EF: 2$ US I NG "4* , #.~" ; Rt· 
813 FOR 1=1 TO 5£10 STEP 5 
9fl Q= 1 

11.30 tI=NUN( A$[ I +3] ) :t.256+NUM ( At[ J+ 
4) ) 

1113 IF BIT(NUMr"A$[I]),5):::(j THEN 
0=- 1 

120 8=BINAt~D(NUM(A$[l]»3)*65536 
+NUM( 11$ [ J + 1]) .t256+NIJI'l( A.$[ I +2 
] ) 

130 IF 8>=131972 THEN 8=8-262144 
14£1 T =( 8 /256 +N:iO ) ~' 0€H3eeOO-€!s 
159 I'1=M+T 
16e C=C+l 
1713 NE XT I 
180 M=M / ( 
198 PRINT "~lEAN OF SftMPLE S I ZE"; 

c ; " 18" ; M 
2130 ENEt 
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PROGRAM STEP PURPOSE 

11l Assigns variable C tne value of o. IC is the variable for SAMPLE SIZE). 

20 Assigns variable M the value of O. 1M is the variable for storing sum of 
the TIME INTERVALS. 

31l Sets up st ring variables A' and ZS and specifies there size. 

48 Sel~ ufl 7. ~trjng ~~ 1/ 0 huifpr. 

50 Programs 5370B to SAMPLE SIZE 1 [SS1 l and to "fast binary output" 
mode nB1 j. 

61l Transfer 500 bytes of data from 5370B to the buffer Z string. 

711 Enters data from buffer Z SIring to A string. 

8(1 Sets up a loop (100 times). 

ge Assigns variable Q the va lue I . 

100 Sets the two Nil bytes ne~t to each other in their proper binary order and 
places the value in the viHiable N. 

119 hamines the sign of N0 bit (bi t 5 of N0(ST)t. II bit 5 is 0, the variable Q is 
given a negative number. 

120 Removes bits 0 and 1 from NB]ST) and positions them and N1N2{CTl ) 
and N1N2(CTl) in their proper binary order. PI;::ce~ the value in th e variable B. 

130 Tests the N1N2 number to determine if it is positive or negative. If num~ 
ber in B is less than (218)/2, go TO step 148, if number in B is equal to or 
greater than (2 l a)/2, subtract 218 from B and place result in B. This converts 
B into a negative number. 

140 Equation for calculating Time Interval. 

15e Accumulates total of 100 Time Intervals. 

160 Counts number of Time Interval sampl es. 

178 Increm ents loop. 

180 Calculates the MEAN 

190 Prints the MEAN. 

0 : bJrt 703, "F143 
ST7" 

1: 568-+3 
2: wt.b 703,"S8", 

int (S /65536), 
itH ((S-int (8 / 
65536) *655::~6 )./ 
256) , SC'lod256 

3 : st p 

*4534 

EXAMPLE 6. SAMPLE SIZE BI NARV 

This program permits the selection of any sample size from 1 
to a theoretical maximum of 16, 777,215. "517" causes the 
counter to display the programmed sample size, assuming 
the counter is taking measurements. Step 1 indicates that, 
fo r th is example, 568 samples are being requested . Change 
This number to change the sample size. Step 2 mU5t always 
be programmed to allow proper data entry to the counter. 

• In HP-BS, always allow for 8 bytes of "overhead ". 
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0 : l,n' t lIZ1.) , "F N2 
TR" 

1 : wr t 7~)3 , " TA 

2: tJr t 7(13, " TO 
2 " 

3 : e n d 
*'~1)47 

0 : 1"l r1:· 7133 ~ " fn '2 t 
r " 

1: -2 -* T 
2 : fl'lt f5 . 2 
3: ~H~· 703, "t o." , 

T 
4 : 2.;.r; ~Jr t 70 3 , 

" 1, 0'" T 
5: e'nd 
*3~}013 

EXAMPLE 7. REMOTE TRIGGER LEVElS 

This program r:aU5es the counter to display its trigger level 
(FN2J on the front panel and allows these levels to be set 
remote ly (TR). uTA -2" sets the start channel trigger level (TA) 
to -2Y; whi!e "TO 2" sets the stop channe l trigger leve! (TO) to 
2V. Changing fN2 to FNl will cause the counter to make a T.I. 
measu rement at the programmed trigger levels 

Th is is an alte rnate program using a variable (T) for entering 
data 

EXAMPLE 8. DISPLAV ALL STATISTICS (Using S19 with a Zero Re ference ) 

2 : d "if'1 C$(80] J 
0 $ [ 8 0) 

j: ~.t n 7 03, "S T6::' 
T9 " 

2 : f ed ?0.3 , C$ , Df 
3 : P t" t C$ , O$ 
4: I,J rt 7 03, "S rt ' 
5: -'i I. f: ' 

6 : e nLi 
·f11 06 7 

PROGRAM STEP PURPOSE 

9 : Sets up sIring variables and spedtie; their size for data input. 

1: Clears the Reference and activates Display AU Statistics mode 

2: Reads the data from the counte r. 

3: Displays the dala on the calculator, 

4: Exits from the 5T9 mode. IThis is necessary before changing any 
instrument settings. ) 

5' Stops program eXe<:ution. 
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SECTION IV 
PERFORMANCE TESTS 
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4-2. The three procedures in this section test the 5370B electrical performance using the 
specifications of Table 1-1 as performance standards. The first test is an operation verification which 
checks all major fundions of the 5370B via the front panel controls. The second test is an HP-IB 
operation veri fication which checks all major remote controllable functions of the 5370B. The third 
test is the full performance test which checks all specifications. 

4-3. EQUIPMENT REQUIRED 

4-4. Equipment requ ired for the performance test is listed in Table 1-2, Recommended Test 
Equipment. Any equipment that satisfies the critical specifications given in the table may be 
substituted for the recommended models. 

4-5 . CALIBRATION CYCLE 

4-8. The abbreviated checks given in Table 4-1 can be performed to give a high degree of 
confidence the 5370B is operating properly without performing the complete performance test. The 
operation verification should be used for incoming QA, routine maintenance and after instrument 
repair. 

4-9. HP-IB OPERATION VERIFICATION 

4-10. The 9825A program listed in Table 4-2 exerc ises the 5370B through the various operating 
modes via the HP-IB interface. If the 53708 successfully completes all phases of the verification 
program, there is a very high probability that the interface and counter are working properly. The 
HP-IB program is contained on a cassette, HP Part No. 59300-10001. 

4-11. PERFORMANCE TEST 

4-12. The performance test is given in Table 4-3. The performance test verifies all specifications 
listed in Table 1-1. All tests can be performed without access to the interior of the instrument. 

4-13. TEST RECORD 

4-14. Results of the performance tests may be tabulated on the Test Record at the end of Table 4-
3. The test record lists all of the tested specifications and their acceptable limits. The results recorded 
at incoming inspedion can be used for comparison in period ic maintenance and troubleshooting 
and after repairs or adjustments. 

4-1 
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Table 4-1. Operation Verification 

1. Before switching on the instrument, ensure that the power transformer primary is matched to 
the ava ilable l ine voltage, the correct fuse is installed, and the safety precautions are taken. 
See Power Requirements, line Voltage Selection, Power Cables, and associated warnings and 
cautions in Section II of this manual. Description numbers match the numbers in Figure 3-1 
and Figure 3-2. 

2. Connect a 4-foot BNC cable, such as HP 10503A, from the rear panel FREQ STD OUTPUT 
jack to the front panel START input jack [40J. 

3. Set the rear panel Frequency Select switch to INT. 

4. Set th e input impedance switches [41 ] [45] to the son position. 

5. Set the attenuator sw itches [42) [461 to the +1 position. 

6. Set the AC, DC switches [43J [47J to the DC position. 

7. Set the input slope switches [39] [51] to the 1 (positive going slope) position. 

8. Set the LEVEL controls [38J [50] to the preset position. 

9. Set the COM, SEP switch [44] to the START COM position. 

10. Adjust the DISPLAY RATE [32J to maximum (fuJI cw). 

11 . Press the LINE switch [3] to turn the 5370B on. 

NOTE 

When the instrument is first turned on, the processor performs a selfcheck 
routine on the ROMs and RAMs. If, when power is first applied, or during 
operation, an error message is displayed, refer to paragraph 3-14 ERROR 
M ESSAGES in Section III for error explanation. 

12. For the first second after the instrument is turned on, the display w ill remain blank. For the 
next second, all segments and decimal points and al l annunciator lights (except START, STOP, 
and ARM) in the display wi ll be lit as well as LEOs in all the front panel switches. 

13. After this initia l power-up reset, the 5370B will be in T.I. FUNCTION, MEAN STATISTICS, 
SAMPLE SIZE 1, and +T. I. ONLY. The display should ind icate 100.00 nanoseconds ±1.0 
nanosecond with both the START and STOP channel trigger LEOs [37J [49] flashing. Also, 
because of the sample size of one, the ARM light will not be visible in the display. 
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14. Press SAMPLE SIZE switch [21). The least significant digit (LSD) will be one digit greater (1 
picosecond), the ARM light will be visible and flashing and the LED in the MAN RATE switch 
[25] will be flashing at approximately the same rate as the ARM light. Press SAMPLE SIZE 1 K 
switch [22) and display wi ll have the same LSD (1 picosecond) with ARM light and MAN 
RATE switch flashing about twice per second. Press SAMPLE SIZE 10K [23) and display LSD 
will be 100 femtoseconds with ARM light flashing about once every four seconds. Press 
SAMPLE SIZE lOOK switch 1241 and the ARM light wi11 flash about once every 40 seconds. 
Press SAMPLE SIZE 1 [20). 

1 S. Press STD DEV [13) and ± T.1. [27) . Display should read less than 100 ps (this reading is the 
instrument's jitter). Notice that SAMPLE SIZE automatically goes to 100. For STD DEV 
measurements, SAMPLE SIZE must be 0::100. Press MIN switch (14) and minimum T.I. should 
be displayed. Press +T.I. only. 

16. Press DSP REF switch [16J and three zeros should be displayed. Press SET REF switch [19) and 
approximately 100 nanoseconds should be displayed. This reference is the MEAN T.I. Press 
CLR REF switch [17] and six zeros should be displayed (if 99.99x ns was previously displayed, 
CLR REF will give five zeros), three zeros on either side of the decimal point. Press DSP EVTS 
switch [18] and 100 should be in the display. This number corresponds to the SAMPLE SIZE. 
Notice also EVT is displayed in the right.hand side of the window. 

17. Press MEAN switch [12] and SAMPLE SIZE 1 switch [20]. Press ±T.1. switch [27] and the 
display should show less than 1 nanosecond. The STOP or START light in the display will also 
be on. Press PERIOD COMPLMNT switch [29) and the display should be the same except the 
opposite (STOP or STARn light will be on in the display. Press the PERIOD COMPLMNT 
switch again and the first light in the display should be on. Th is switch operation is identical to 
a toggle switch. 

18. Press TRG LVL [5J. There will be two groups displayed, three digits each, on the left and the 
right of the display. The indicate the dc trigger level voltage on the START and STOP channel 
inputs, respectively. Rotate the LEVEl controls [38J [50J and note the voltage should change 
from approximately ·2 to +2 volts. Turn both LEVEL controls fully counterclockwise until they 
click in the preset position . The display should show zero volts for both inputs. 

19. Press FREQ switch [6]. Press 0.01 s switch [9] and display should read approximately 10.000 
OOOX MHz. Press 0.1s switch [10] and display should read approximately 10.000 000 OX 
MHz. Press 1s switch [11 J and display should read approximately 10,000000 OXX MHz. Press 
1 PERIOD switch [8]. 

4-3 



HP 5370B 
Performance Tests 

4-4 

20. Press PERIOD switch [71. Display should indicate approximately 100 nanoseconds. 

21. Press T.I. switch [4], 100 K SAMPLE SIZE [24J, rotate DISPLAY RATE control maximum cw 
and check the rear panel START and STOP outputs [11 and [21 using an oscilloscope. Both 
signals should be nominal-O.7V (into 500) and approximately 360 J.lS wide as shown below. 

22. To check frequency input sensitivity, press FREQ (6), 1 second gate (11 ), SAMPLE SIZE 1 [20], 
both input amplifiers to 1 Meg. +1, DC, START COM, positive slope, and lEVELS to PRESET. 
Apply a 0.1 Hz signal at 100 mV amplitude to the START input. The reading should be 0.' Hz 
Apply.a , 00 MHz signal at 100 mV amplitude and reading shou ld be 100 MHz. 

23. [f the 5370B is used in a system or via the HP-IB, perform EXAMPLE 1 (TYPICAL 
MEASUREMENT FORMAn and EXAMPLE 4 (TEACI-I/lEARN) in Section Ill, and Table 4-2, 
which starts on the next page. 



To perform the verification, setup the 5370B as shown below: 

98034A HP~I B 
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/" :~~~7;~~DRESS 7) 
ASJl 

\ 
~ ~~ ~:g ~~ an~ 
.. ;:;:i: ~ . ~ '<I ' 

", . 
' '' :'~ I 

5370B 9825A' 

Perform the following steps: 

1. Insert the cassette (HP PIN 59300-10001) into the 9825A. 

2. Load and run fi le 0 (type: IdpO) press EXECUTE. 

3. Type in model number of the instrument to be tested (example: 5370); push CONTINUE. 

4. Set up counter as described in printout. Push CONTINUE. 

5. Set up the S370B rear panel ADDRESS switch (ASSWl) as follows: 

INSTRUMENT 
TALK ONLY ADDRESS 

I A~l 

Type in select code 703; push CONTINUE. 

NOTE 

A select code other than 703 may be used. Remember to set the 5370B 
rear panel ADDRESS switch to correspond to the chosen select code. Do 
not use select code 721 (calculators address). 
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6. Always push CONTINUE to advance program. 

NOTE 

Leave the cassette tape in the calculator. 

Because of the length of the test, the program is stored separate ly in fi les 14, 15, and' 6. At the end 
of each fi le, the calcu lator will ask if you want to repeat one of the tests in that particular fi le. 
Answer 1 for yes and 0 for no, then pus CONTINUE. If yes, the calculator then asks which test is to 
be repeated. Enter an appropriate number for tests contained in that particular file (as indicated on 
the calculator display), then push CONTINUE. The selected test is then repeated . At the end of that 
particular test, the question of whether or not to repeat a test is asked again. If you want to repeat 
the same test, simply push CONTINUE. If not, enter 0 and push CONTINUE. The program then 
automatically loads the next file into calculator memory. 

Use the following procedure if it is desired to test a specific check point within a particula r file. Load 
the tape in the normal manner and proceed until the calculator prints the check point 1 information . 
Type: cant "rpt". Then push 
EXECUTE. The program wil l advance to the end of f ile 14 and ask if any of the tests need to be 
repeated. If so, use the method described above. If the desired program is on the next file, type 0 
and push CONTINUE. The calculator will automatically load fi le 15 and print the f irst check point 
information. Push RECALL button on calculator to recall cant "rpt" statement. Then repeat the 
process described above. 

Fi le 14: Check Points 1 to 1 0 
Fi le 15: Check Points 11 to 16 
File 16: Check Points 17 to 22 

The HP-1B verification test contains 22 subtests. Each subtest is called a CHECK POINT. Each check 
point exercises a particular function or mode group as labeled on the 9825A printout. 
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1. SELF-TEST 
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Perform steps 1 through 20 of the Operation Verification in Table 4-1. Mark the 
result on the test card. Perform the HP-IB Verification in Table 4-2. Mark the result 
on the test card. 

2. FREQUENCY/ PERIOD RESPONSE 

Specification: 0.' Hz to 100 MHz / 10 ns to l Os 

Equipment: HP 3325A ... .... .. ...... .. .. ... .. ... .. .. ... ... ..... ..... ... HP 8656B 

NOTE 

Frequency and Period measurements are performed by the same circuitry. 
Frequency data is manipulated by the microprocessor to display period 
measurements. Period need on ly be spot checked assuming the 53708 
passes Frequency Specifications. 

2.1 Set the 53708 front panel controls as follows: 

FUNCTION ................................................. FREQ 
GATE .........•.......................... .. ... ....... ...... ......... . 1s 
START COMISEP ................... .. ... .... ... ...... .. .. ... SEP 
STOP CHANNEL 
LEVEL ...................................... ....... .. .... . PRESET 
SLOPE ........... ..... ...... .......................... .. .. .... f 

IMPEDANCE .................................................. son 
ATTENUATION .............. ................................ + 1 
COUPLING .... ........... ... ... ... ... .. .. . .......... ... .... DC 

2.2. Connect the 332SA and 53708 as shown in the following diagram: 

2.3 Set the 3325A for a 100 mV P"P square wave with no offset at the following frequencies. 
Switch the 53708 between FREQ and PERIOD functions: 

:131.')4 

0.1 Hz" 
10 Hz 
1 kHz 

100 kHz 
1 MHz 

HP 53708 DISPLAY 
Fre uen 

0.1 Hz, :tl0 mHz 
10 HZ,:tl mHz 

1 kHZ, :tloo mHz 
100 kHz,:tl Hz 
1 MHz, :t10 Hz 

Period 
lOs, :tlms 

0.1 s, :tl0ms 
1 ms, :t1oo ns 
10ms:tlms 
1 ms:tl00 ps 
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2-4. Connect the 8656B and 53708 as shown in the following diagram: 

2-5. Set the 8656B for a 100 mV p-p signal at the following frequencies and switch the 53708 
between FREQ and PERIOD functions: 

uenc 
10 MHz, ±100 Hz 
100 MHz, ±1 kHz 

Verify that the 5370B displays the correct frequency and period as indicated above. Mark the 
results on the test card. ' 

3. TIME INTERVAL 

Specification: -10 seconds to + 10 seconds. 

Equipment: HP 3325A 

3.1. Connect the 3325A and 53708 as shown in the following diagram: 

3.2. Set the 3325A for a.l Hz square wave output. Set the output amplitude to 1 V p-p. 

3.3. Set the 5370B front panel controls as follows: 

FUNCTION ..................................................... TI 
STATISTICS ................................................ MEAN 
SANlPLES1ZE ...................................................... 1 
ARMING .... ....... ±T.l. 
START CHANNEL 

LEVEL ............................ PRESET 
SLOPE .. 
IMPEDANCE ............................................... son 
ATIENUATION .. ........... ... ..... .... .. .. .... ..... ... +1 
COUPLING.. . .............. DC 

START COMISEP .............................. START COM 



STOP CHANNEL 
l EVEL ...........................•........................ PRESET 
SLOPE ................................. . 
IMPEDANCE ..... .. ... ............. .... ..... .. ... .... ... son 
ATIENUATION ............................................. +1 
COUPLING .................................................. oc 

PERIOD COMPlMNT .. ..... .. ..... STOP (~ display) 

HP 5370B 
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3.4 Verify that the 53708 displays a reading of +ss, '" 1 ms. Mark the result on the test card. 
(This measurement w i ll take at least 10 second.) 

3.S Use PERIOD COMPLMNT to select START (~display) 

3.6 Verify that the S3708 displays a reading of -lOs, ",1 Oms. Mark the result on the test card. 

4 . SENSITIVITY 

Specifications: 

SEPARATE INPUTS - 1 00 mV pop times attenuator setting 

COMMON INPUT - 200 mV p-p times attenuator setting for son input impedance, 
1 Mn same as Separate Inputs. 

Equipment: HP 3325A 

A. SEPARATE INPUTS 

4.1 Connect the 3325A and S370B as shown in the following diagram: 

FREO STO 
OUT 53708 

STOP 

NOTE: Use BNC cables of equal length from 3325A output to 53708 inputs. 

4.2. Set the 3325A for a 10 kHz square wave output. Set the output amplitude to 200 mV p-p. 

4.3 Set the S370B front panel controls as fol lows: 

f UNCTION .. . .................... TI 
STATISTICS.. . ...................... MEAN 
SAMPLE SIZE .................................................... lk 
ARMING ....................................................... +T.I. 
START CHANNEL 

lEVEl.. . 
SLOPE .. 
IMPEDANCE .. 

..... PRESET 

.. .. .... son 
A TIENUATION.... . .. ................... +1 
COUPLING .............................................. DC 

START COWSEP ............................................ SEP 
STOP CHANNEl 

l EVEL .. . 
Sl OPE ... . 
IMPEDANCE .. 
ATIENUATION ... 
COUPLING .. 

... PRESET 

.. .... son 
...+1 

. .. ... .... DC 
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4.4 Verify that the 5370B displays a reading of l00).lS, ±1 ns. Mark the result on the test card. 

4.5 Change the 5370B front panel controls as follows: 

START CHANNEL 
ATTENUATION .................................... +10 

STOP CHANNEL 
ATTE NUATION ... . ..................... +10 

4.6 Set the 3325A output amplitude to , V pop. Verify that the 53708 displays a reading of 100 
).lS, ±3 ns. Mark the result on the test card. 

4.7 Connect the 3325A and 5370B as shown in the following diagram: 

NOTE: Use BNC cables of equal length from 3325A output to 5370B inputs. 

4.8 Change the 5370B front panel controls as follows: 

START CHANNEL 
IMPEDANCE .. . .... ... .. ... .. .... 1MQ 
ATTENUATION ................................. ........ +' 

5TOP CHANNEL 
IMPEDANCE .. 
ATIENUATION ... 

. ...... 1MO 
. . .... .. ... .... ...... .. + 1 

STOP 

4.9 Set the 3325A output amplitude to 100 mV p~p . Verify that the 5370B displays a reading 
of ' 00 ~, ±3 ns. Mark the result on the test card. 

4.'0 Change the 5370B front panel as controls as follows: 

START CHANNEL 
ATIENUATION ... . ... ... +'0 

STOP CHANNEL 
A TIENUATION ... . . .. ...... . ............. +-'0 

4.1' Set the 3325A output amplitude to , V p-p. Verify that the 53708 displays a reading of '00 
~, ±3 ns. Mark the result on the test card. 

B. COMMON INPUT 

4-12. Connect the 3325A and 5370b as shown in the following diagram: 



4-13. Change the 53706 front panel controls as fo llows: 

START CHANNEL 
IMPEDANCE .. . ............. 50Q 
ATIENUATION ......................................... +1 

START COMISEP .............................. START COM 
STOP CHANNEL 

IMPEDANCE .. .. .. 50Q 
A TIENUATION ... .. ............. +1 

HP 53708 
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4-14. Set the 3325A output amplitude to 200 mV p-p. Verify that the 53706 displays a reading 
of 1 00 ~, ±3 ns. Mark the result on the test card. 

4-15 . Change the 53706 front panel controls as follows: 

START CHANNEL 
A TIENUATION ....................................... +10 

STOP CHANNEL 
A TIENUATION ... . ... . +10 

4-16. Set the 3325A output amplitude to 2V p-p. Verify that the 53706 displays a reading of 100 
~, ± 1 ns. Mark the result on the test card. 

4-17. Connect the 3325A and 53706 as shown in the following diagram: 

4-18. Change the 53706 front panel controls as follows: 

START CHANNEL 
IMPEDANCE .. 
ATIENUAT10N ... 

STOP CHANNEL 
IMPEDANCE .. 
ATIENUATION ... 

.. ....................... 1 MQ 
. .............. +1 

............... .... 1MQ 
.. ................ +1 

4-19. Set the 3325A output amplitude to 100 mV p-p. Verify that the 53706 displays a reading 
of 1 00 ~, ±3 ns. Mark the result on the test card. 

4-20. Change the 53706 front panel controls as follows: 

START CHANNEL 
A TIENUATION ... ................ +10 

STOP CHANNEL 
ATIENUATION .. . ................ +10 

4-21. Set the 3325A output amplitude to 1 V p-p. Verify that the 53706 displays a reading of 100 
~, ±3 ns. Mark the result on the test card. 

4-11 
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5. ACCURACY 

Specification: 10 MHz, ±.OOS Hz. 

S.1 Connect the 5370B as shown in the following diagram: 

5.2 Set the 5370B front panel controls as follows: 
FUNCTION ................................................. FREQ 
GATE ................................................................ 15 
STATISTICS ................................................ MEAN 
STOP CHANNEL 

LEVEL ......................................... PRESET 
SLOPE ... .. 
IMPEDANCE ........................................•. SOQ 
ATIENUATION ......................................... +1 
COUPLING.. . ......... DC 

START COOWSEP " .............. .. ......... .... .... ...... SEP 

5.3 Verify that the 5370B displays a reading of 10 MHz, ±.005 Hz. mark the result on the test 
card. 

6. MINIMUM PULSE WIDTH 

Specification: 5 ns 

Equipment: HP 5359A 

6.1 Connect the 5359A and 5370B as shown in the following diagram: 

NOTE: Use BNC cables of equal length from 5359A output to 5370B inputs. 

6.2 Set the 5359A front panel controls as follows: 

OUTPUT 
POLARITY .... .. .. .. .. .. ... ... .. .. .. .... .... NOR,wPOS 
AMPLITUDE .. ......................................... 2 V 
OFFSET .................................................. -1 V 
PERIOD .... ...... ... .. ...... ........ ... 100j.1S 
WIDTH ... ...... ... .. ...... .... ....... .. .. .... ....... 5 ns 



6.3 Press the CAL button on the 5359A front panel. 

6.4 Set the 5370B front panel controls as follows: 

FUNCTION ....................................................... TI 
STATISTICS ................................................ MEAN 
SAMPLE SIZE .................................................... 1 k 
ARMING ....................... ..................... ±T.I. 
START CHANNEL 

LEVEl.. . .. . ..... PRESET 
SLOPE .. 
IMPEDANCE.. . . .. ......... . ...... ........ .... son 
ATIENUATION .......................•................. ~1 
COUPLI NG.. . . ..................... DC 

START COMISEP ............................................ SEP 
STOP CHANNEL 

LEVEL. .. 
SLOPE .... 

. ........ PRESET 

IMPEDANCE .......................................... son 
A TIENUATION .. ....................................... ~ 1 
COUPLI NG ............................................ DC 

PERIOD COMPLMNT ............. STOP (see display) 

HP 53706 
Performance Tests 

6.5 Verify that the trigger lights are flashing and the 5370B displays a reading of 5 ns, ±1 ns. 
Mark the result on the test card. 

6.6 Change the 5370B front panel contro ls as fo llows: 

ARMING ..... 
STOP CHANNEL 

SLOPE .. 

. ... +T. 1. ONLY 

6.7 Verify that the trigger lights are flashing and the 5370B displays a reading of 100 I-IS, ±, 
ns. Mark the result on the test card. 

7. JITTER 

Specification: 35 ps TYPICAL, 100 ps MAX IMUM 

Equipment: HP 5359A 

7.1 Connect the 5359A and 5370B as shown in the fol lowing diagram: 

EXT REF 
IN 

7.2 Set the 5359A front panel controls as follows: 

OUTPUT .... . .............................. NORNVPOS 
POLARITY ... . ........... 2 V 
AMPLITUDE..... . ... -1 V 
OFFSET .. . ...................... '0 kHz 

FREQ... . ................................ 10 kHz 
W IDTH... . .... 10 ns 
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7.3 Press the CAL button on the 5359A front panel. 

7.4 Set the 5370B front panel controls as follows: 

FUNCTION ............ .. ...... ... .... .. ... .... .... . ... ..... ... .. TI 
ST ATISTleS .................................. .... .. . STO DEV 
SAMPLE SIZE ... ..... ... ... .... .... ... .. ... .. .. ..... .......... ... 1 k 
ARMING ....................................................... ± T.I. 
BOTH CHANNELS 

LEVEL ............................................... PRESET 
SLOPE .. 
IMPEDANCE .......................................... son 
ATIENUATION ...................... ..... ............. +1 
COUPLING ... ... ....... .. .. .... .. ..... .. ..... ... .... .... DC 

5T ART COIWSEP . ... ........ .............. START COM 

7.5 Verify that the 5370B displays a reading of less than 100 ps (35 ms TYPICAL). Mark the 
result on the test card. 

8. DYNAMIC RANGE 

Specification: 100 mV pop to 4 V p-p into SOQ .,..1 

Equipment: HP 332SA 

8.1 Connect the 3315A and 5370B as shown in the following diagram: 

8.3 Set the 3325A for a 100 kHz square wave output. Set the output amplitude to 200 mV p
p. (The 5370B effectively '"'sees" 100 mV p-p at both input channels. This is because the 
input signal is divided by two when the S370B is set to START COM and son input 
impedance.) Verify that the 5370B displays a reading of 10 1lS, :tl ns, Mark the result on 
the test card. 

8.4 Set the 3325A output amplitude to 8 V p-p square wave at 100 kHz. (The 5370B 
effectively '"'sees" 4V p-p at both input channels. This is because the input signal is divided 
by two when the 5370B is set to START COM and son input impedance.) Verify that the 
5370B displays a reading of TO 1lS, ±1 ns. Mark the result on the test card. 

THIS COMPLETES THE PERFORMANCE TESTS FOR THE S370B. 



HP 53708 PERFORMANCE TEST CARD 

Hewlett-Packard ModelS370B 
UNIVERSAL TIME INTERVAL COUNTER RepairIVVork Order No. 

Serial Number: Temperature: 

Test Performed By: Relative Humidity: 

Date: Post Calibration Test: 0 
Notes: Pre Calibration Test: 0 

PARAGRAPH 

NUMBER TEST PASS 
1. SELF TEST 

Operation Verification ---
HP·IBVerificatlon ---

MINIMUM 

, FREQUENCY/PERIOD RESPONSE 

Amplitude = 100 mV Pi' 
100 mHz (0.1 Hz) 99.990mHz 

10Hz 9.999 Hz 

1 kHz 999.9Hz 

100kHz 99.99 kHz 

1 MHz 999.9 kHz 

IOMHz 9.999 MHz 

100 MHz 99.99 MHz .. TIME INTERVAL 

+ IDs +9.995 

·10s -10.01 s 

4. SENSmvlTY 

A. Separate Inputs 
l00mVp-p,50 Q,+t 99.9991J.S 
1 Vp-p,5O!l,+10 99.9991.J.S 
l00mVp-p,IMQ,+1 99.999Jl.S 

1 Vp-p, lMn, +10 99.999Jl.S 
B. Common Input 

200 mV p..p, 50 n,.,.1 99.999Jl.S 
2Vp-p, 500,.,.10 99.999Jl.S 
100 mV pop, 1 Mn, .,.1 99.999Jl.S 
lVp-p,lMn, .,.10 99.999Jl.S 

5. ACCURACY 

10MHz 9.999999 995 MHz 

6. MINIMUM PULSE WIDTH 

505 405 

99.999Jl.S 

7. JmER 

35 ps typical, 100 ps maximum 0 .. DYNAMIC RANGE (PRESET) 

200 mV pop, 500, STAAT COM 9.999Jl.S 

8Vp-p, son, START COM 9.999Jl.S 

HP 53706 
Performance Tests 

RESULTS 

FAIL 

---
---

ACTUAL MAXIMUM 

--- l00.010mHz 

--- 10.001 Hz 

--- 1000.1 Hz 

--- 100.01 kHz 

--- 1.0001 MHz 

--- 10.001 MHz 

--- 100m MHz 

--- +10.01 s 
-9.995 ---

--- 100.001 ).IS 

--- l00.001 1J.S 

--- 100.001 ).LS 

--- 100.001 Jl.S 

--- 100.001 Jl.S 

--- 100.001 Jl.S 

--- 100.001 Jl.S 

--- 100.001 Jl.S 

--- 10.000000005 MHz 

60. ---
--- 100.001 Jl.S 

--- 100ps 

- -- 10.001 Jl.S 
10.001 Jl.S 
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5-1. INTRODUCTION 

SECTION V 
ADJUSTMENTS 

5-2. This section describes the adjustments which w il l return the 5370B to peak operating 
condition after repairs are completed or for periodic preventative maintenance. If the adjustments 
are to be considered valid, the 5370B must have a half-hour warm-up and the line vo ltage must be 
within +5% to -10% of nominal. 

5-3. Generally, on ly the repai red assembly needs to be adjusted. The exception is the AJ and A4 
assemblies (05345-60138 and 05345-60124, respectively), wh ich shou ld be adjusted together. The 
order or sequence in which the assemblies are adjusted is critical only when AJ/A4 assemblies have 
been repaired or replaced. AJ and A4 input assembl ies shou ld be adjusted first and then the 
Interpolators (A 1 9/A20) should be adjusted. Lastly, the phase adjustment on the A 18 DAaNO 
assembly shou ld be done. 

5-4. The adjustment procedures are listed in numeri c order accord ing to the assembly number 
(AJ, A4, Al8, A19, etc.) for qU ick and easy reference. 

5-5. SAFETY CONSIDERATIONS 

5-6. Although the HP 5370B has been designed in accordance w ith international safety 
standards, this manual contains information, cautions, and wa rn ings which MUST be followed to 
ensure safe operation and to retain the 5370B in safe condition (a[so see Sections II and III of th is 
manual). Service and adjustments should be performed only by qualified personne l. 

I1IARNING--------------------------------
ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) 
CONDUCTOR (INSIDE OR OUTSIDE THE 53708 OR 
DISCONNECTION OF THE PROTECTIVE EARTH TERMINAL IS 
LIKELY TO MAKE THE 5370B DANGEROUS. 

5-7. Any adjustment, maintenance, or repai r of the opened 5370B with vo ltage applied should 
be avoided as much as poss ible and, when inevitable, should be carried out by a skilled person who 
is aware of the hazard involved. Capacitors inside the 5370B may still be charged even if the 5370B 
has been disconnected from its source of supply. 

5-8. Make sure that only fuses with the requi red rated current and of the specified type are used 
for replacement. The use of repa ired fuses and the short circuiti ng of fuseho lders must be avoided. 
Whenever it is likely that the protection offered by fuses has been impaired, the 5370B must be 
made inoperative and secured against any unintended operation. 

I1IARNING------------------------------
ADJUSTMENTS DESCRIBED HEREIN ARE PERFORMED WITH 
POWER SUPPLIED TO THE 5370B WHILE PROTECTIVE COVERS 
ARE REMOVED. ENERGY AVAILABLE AT MANY POINTS MAY, 
IF CONTACTED, RESULT IN PERSONAL INJURY. 

5·' 
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5-9. EQUIPMENT REQUIRED 

5-10. The test equipment required for all of the adjustment procedures is li sted in Table 1-2, 
Recommended Test Equipment. The test equipment requ ired for the adjustment of each particular 
assembly is listed at the beginning of the adjustment procedure for that assembly. This listing is a 
duplicate of the listing in Table 1-2 and is supplied as a quick reference. The critical specifications 
of substitute test instruments must meet or exceed the standards listed in Table 1-2 if the HP 5370B 
is to meet the specifications in Table 1- 1. 

5-11. ADJUSTMENT LOCATIONS 

5-12. As an adjustment aid, locators are given for each assembly adjustment procedure and 
appear at the end of each adjustment procedure. These locators are photos and/or simplified 
il lustrations of the assembly showing variable resistors, variable capacitors, test points, etc., needed 
for adjustment of the assembly. 

5-13. Adjustment Procedure 

5-14. The adjustment procedures for the assemblies in the HP 5370B are given in the following 
tables. Table 5- 7 is for the Input Assemblies (A3, A4); Table 5-2 is for the DAONO Logic Assembly 
(Ala); Table 5-3 is for the Interpolator Assemblies (Al 9, A20); Table 5-4 is for the 200 MHz 
Multiplier Assembly (A2l); Table 5-7 is for Arming Assembly (A22); and Table 5-8 is for the Crystal 
Controlled Oscillator (A69). 

5-15. ASSEMBLY REMOVAL AND REPLACEMENT 

5-16. All of the assemblies, with the exception of the A3/A4 Input Assembly and A22 Arm ing 
Assembly can be easily removed from the HP 5370B by pulling the assembly straight up, out of the 
motherboard connector. The A22 assembly, in addition to plugging into the motherboard, has the 
A3/A4 Input Assembly connected to it at a right angle. For this reason, a removal and installation 
procedure is given in Table 5-5 and Table 5-6, respectively. 
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Equipment: 

TableS-1. A3/A4lnputAssembly 

NOTE 

The A3 and A4 assemblies must be tested together as a unit. 

HP 1725 A Oscilloscope 
HP soa2A Pulse Generator 
• HP 1 a2e Mainframe Oscilloscope 
.. HP' 81DA 1 GHz Sampl ing Plug-in 
HP343SA DMM 
HP 8660C Synthesized Signal Generator 
HP 10503-6001 BNC Cables (2 matched length ±1/2-in) 
HP 05062-601 86 Female SMC to Female SMC Cable (2 matched length ±112-in) 
HP 10503-6001 BNC Cables (5 each) 

Accessories: 
(2) BNC to miniature male SMC RF connector (PIN 1250-0831 ) 
Ceramic Tuning Wand 

Setup: 

NOTE 1 

Adjustment locators for A3 and A4 assemblies are located at the end of this table. 

NOTE 2 

Setup adjustment performed with no signal input. 

1 . Set START and STOP LEVEL controls to PRESET, and SLOPE switches to .:F. 
2. Adjust all potentiometers (R3, Rll , Rl 2, and R8) on the A4 board to center position. 

NOTE 

Allow a half hour warm-up before performing the following adjustment procedure. 

DUTY CYCLE ADJUSTMENT TO ATTAIN 20 mV SENSITIVITY 

1 . Set the 343SA DMM controls as follows: 

FUNCTION .................................................... Vdc 
RANGE .................................................. 200 mV 

2 . Connect 343SA DMM positive lead to Pin 8 of A3U2 (START Channel Hybrid) and connect negative lead 
to Pin 11 (V) of A3U2. If the dc voltage reading is less than 100 mV continue to Step 3. If the dc voltage 
reading is greater than 100 mV select R44 until dc voltage at Pin 8 reads less than 100 mY. 

NOTE 2 

Increase R44 va lue causes offset voltage at Pin 8 of A3U2 to increase; whereas, 
decreasing R44 value causes the offset voltage to decrease. 

3. Connect 3435A DMM positive lead to Pin 7 of A3Ul (STOP Channel Hybrid) and connect negative lead 
to Pin 11 (V) of A3Ul. If the dc voltage reading is less than 100 mV continue to START Channel 
Sensitivity Adjustment (next step). If the dc voltage reading is greater than 100 mV select R7 until de 
voltage at Pin 8 reads less than 100 mV. 

NOTE 

Increasing R7 value causes offset voltage at Pin 7 of A3Ul to increase; whereas, 
decreasing R7 value causes the offset voltage to decrease. 

"If you do not have an HP 182C/1810A scope, use another 1 GH:c: Oscilloscope of equivalent or better specifications. 
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START Channel Sensitivity Adjusbnent: 

1. Connect a BNC cable from the 8660C RF OUTPUT to the 5370B START input. 

2. Connect a BNC cable from 8660C EXT TlMEBASE (rear panel) to the 5370B 10 MHz FREQ STD OUTPUT 
(rear panel) to lock the 8660C with the 5370B timebase. 

3. Set the 8660C frequency to 100 MHz and amplitude to 20 mY. 

4. Set the 182C!1810A Oscilloscope controls as follows: 

MODE ............................. ..... ... ...... . ... .................................... .. ... A 
................... ...... .. ... .... ..... ... .. ................................ ATRIG 

POLARITY ... .... ... ... ... ... .. ... .. ... .......................... +UP (both channels) 
GAIN ...................................................... 20 mV/cm (both channels) 
TIME DIV ..................................... .. .. ... ....... .. ... .............. EXPANDED 

......................................... .... ... .. .... .... .. .. ....................... 2 nslcm 
TRIGGER ..... .... ........................................... ... ..... ...... .. .... .. .. .. NORM 

. . .. .... ........................................... ... ..... ...... .. .... .. .. . +SLOPE 
......................................................................................... EXT 

SCAN .. . .. ..... ....... ...... ....................................................... SWEEP 

S. Set the 5370B input controls (both channels) as follows: 

SEPfST ART COM ...................................................... ... ..... .... .... .. SEP 
IMPEDANCE .......................................................................... .... 50 
COUPLING ........................................ ...... ...... ..... ..... ........ .... .... .. DC 
lEVEL ............................................. ......... ....... .... ....... ..... .... PRESET 
ATTENUATION ....... ....... ... ..... . .. ... ............................................. +1 
SLOPE.. . ............. .:F 

6. Connect a SMC cable (05060·60186) from Channel A input of the 1810A plug·in to Al2J7. (Connect a 
BNC to male SMC RF connector to one side of the SMC cable to enable connection to the oscilloscope.) 

7. Observe that the 5370B Counter is triggering and waveform appears on 1 82C Oscilloscope screen. 

NOTE 
Triggering may not occur and the waveform may not be present. A3R41 may be too 
far out of adjustment; if this is the case do adjustment in Step 8. If waveform is present 
skip to Step 9. 

8. Adjust A3R41 until waveform appears on 182C display. 

9. Continue to adjust A3R41 until waveform is symmetrical. 

10. Toggle SA SLOPE switch up and down; observe that waveform maintains its symmetrical form. If 
waveform doesn't maintain its symmetrical form, then replace the Hybrid (U2); and, repeat steps 6 
through 10. 

11. The 5370B START Channel is now calibrated for 20 mV sensitivity. 

STOP Channel Sensitivity Adjustment: 

1. Set 1810A plug.in to Channel B, TRIG B, INT TRIG. 

2. 

3. 

4. 

5. 

6. 

7. 

Connect a SMC cable (OS060·60186) from Channel B input of the 1810A plug·in to Al2J8. (Connect a 
BNC to male SMC RF connector to one side of the SMC cable to enable connection to the oscilloscope.) 

Observe that the 5370B Counter is triggering and waveform appears on 1 82C Oscilloscope screen. 

NOTE 
Triggering may not occur and the waveform may not be present. A3R3 may be too 
far out of adjustment; if this is the case, do adjustment in Step 4. If waveform is 
present skip to Step 5. 

Adjust A3R3 until waveform appears on 182C screen. 

Continue to adjust A3 R3 until waveform is symmetrical. 

Toggle SO SLOPE switch up and down; observe that waveform maintains its symmetrical form. If 
waveform doesn't maintain its symmetrical form, then replace the Hybrid (Ul); and repeat steps 2 through 6. 

The 5370B START Channel is now cal ibrated for 20 mV sensitivity. 
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PULSE RESPONSE ADJUSTMENT 

1. Connect a BNC cable from the 8082A OUTPUT/OOTJ5O"T to the 1725A Channel A input. 

2. Set the 8082A Pulse Generator controls as follows: 

AMPLITUDE (50 LOAD) ................... ............ .... 1.0V TO 2.0V range 
OFFSET ............................................... ... .. ..... ... ... .... ... ... ... .... ... ON 
OUTPUT POLARITY ... ...... .... .. .. ..... ........ NEGATIVE COMPLEMENT 
TRANSITION TIME ............................................... 1 ns to 5 ns range 
LEADING EDGE ..................................................••...... ........ full CON 

TRAILING EDGE . ... ..... ... ..................................................... full CON 

PULSE PERIOD ................................................ 0.1 J.1S to 1 J.1S range 
VERNIER ............. ... ........ .. .. ....... ... .......•..... ...... .......... midrange 

PULSE DELAY.. . ....... ..... ..... 2 ns to S ns range 
VERNIER... . .... ....................................... full ON 

PULSE WIDTH .... ... ...... ...... ..... ... ....... ....... .... .. ... . S ns to 50 ns range 
VERNI ER ...... ... ... ... ...... ..... ....... ... .. .... ...... .... .. ... . .. ..... midrange 

PULSE ................................................................................ normal 
TRIGGER SWITCH.. . .. NORM 
EXT INPUT SLOPE/POLARITY ... . ......... NEG 

3. Set the 1725A Oscilloscope controls as follows: 

CHANNEL A.. . .... GND 
.................................................................................... 0.5/div. 

HORIZONTAL DiSPLAy ................. ........................ ....... I'MIN 
VERTICAL DiSPLAy ..... ........ .... ................. ... .... ..... ........... .. .... A 
INT TRIGGER .... ........... ........ ... .. .. ..... .. ... ... .... ... ..... ...... ........... .. .lNT 

........ DC 
............ .... .............. ........ .... .......... .......... ......... ..... .. ....... +SLOPE 
.. ... ....... .................. ... ..... .... ....... ... .... ............. ... .... ....... .. .. AUTO 

TIME/DIV .. ............................. 10 nsldiv. 

4. Adjust the Channel A VERTICAL POSITION control to center the trace of the 1725A screen. 

5. Set the 1725A Channel A input to son. The 1725A is used to adjust the 8082A output. Measurement 
should be made with the 18201810A 1 GHzscope. 

6. Adjust the SOS2A AMPLITUDE VERN IER and OFFSET VERNIER controls to give a waveform from -0.9 volt 
to +0.9 volt (-1.8 cm to +l.S cm) on the 1725A screen (as referenced to the zero center line). The pulse 
w idth should be about 15 ns, with an approximate repetition rate of 4.5 MHz. 

7. Connect a BNC cable from the 8082A TRIG OUT to the lS10A TRIG IN. 

S. Connect a BNC cable from the 53708 10 MHz FREQ STD OUTPUT (rear panel) to the 80S2A EXT 
INPUT. 

9. Connect a BNC cable from SOS2A OUTPUT/OUTPOi to the 5370B START input. 

10. Connect a BNC to SMC cable to A22)7 (START TESn of the A22 Arming Board. Connect the other end of 
this cable to Channel A of the 1810A plug-in. 

11. Use another BNC to 5MC cable to connect Al2)S (STOP TEST) to Channel B of the lS10A plug-in. 

12. Set the 1810A Sampling plug-in controls as follows: 

DISPLAY ........ ....... ......... ... .... .. .. .. .. ... .... ... ... .... ... ....... ...... ... ........ AL T 
... ATRIG 

POLARITY .......... ........ ... ........ .... ..... .. ... .. .. ...... ... +UP (both channels) 
GAIN .. . ...... ................................... .. 20 mVlcm (both channels) 
TIME DIV .. . ... ............... ... .......... ....... ... .. . EXPANDED 

.. 2 ns/cm 
TRIGGER ......................................................................... NORM 

..................................................................................... +SLOPE 
...... .. .. ..... EXT 

SCAN ........ ....... .......... ......... ..... ..... ............. ... ....... ... .... ... SWEEP 
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13. Set the 5370B controls as follows: 
LINE ........................................................................................... ON 
FUNCTION.. . ............... .. ... .... ...... ................ ..... ................. ... T.I. 
STATISTICS. . .. . .... ..... ..... ........ ....... .. ........ .. MEAN 
SAMPLE SIZE... . .... .. ... .. ... .. ............. .. ................ 1 K 
ARMING .... .... ........ ...... .. ... ... ..... .. ..... .. ... .. ... .. ... ... .... ... .. ........... .. ± T.I . 
INPUTS .. . .. .................. .. .... .. .... ... .... .. .... ..... .. ... . 500 (both channels) 

........ ... .... .. ..... .. .... .. ... ........ .. .... .. ... ..... ... . +1 (both channels) 
........................ ........................................... DC (both channels) 

............. +SLOPE (both channels) 
............................. .............................................. 5TART COM 

LEVEL. ... ..................................... PRESET (both channels) 

14. Move the 8082A trigger switch from NORM to EXT TRIG and adjust the EXT INPUT LEVEL control to 
midrange (0 volts). The output of the 8082A will change to have a repetition rate of 10 MHz (triggered by 
the 5370B clock). 

15. Adjust the 1810A plug-in TRIGGER LEVEL control to sync the two traces. 

16. Adjust the PULSE WIDTH control of the S082A to give an 18 ns width of the positive half of the pulse 
waveforms, on the 182C screen (measure at the 50% points of the pulse edges). 

'7. Adjust both the 181 OA VERTI CAL POSITION controls so both traces are centered on the screen. 

18. Set 181 OA MODE control A, A TRIG. 

19. Toggle SLOPE switch SA (START) up and down and observe that the midpoints of the waveforms move 
S± 100 ps (see figure below). 

MIDPOINT 
MIDPOINT 
TRANSITION 

If the midpoints movement are >±1 00 ps, adjust AJR41 to bring within specification. 

20. Set 181 OA MODE control to B, B TRIG. 

21. Toggle SLOPE switch SO (STOP) up and down and observe that the midpoints of the waveforms move 
S±100. If the midpoints movement are >±100 ps, adjust A3R3 to bring within specification. 

22. Set 1810A MODE control to ALT to display both channels A and B. 

23. Observe that the START signal waveform on Channel A has a risetime of S:1 ns at 10% to 90% of peak 
ampl itude; if not, adjust A4Rl1. 

24. Observe that the STOP signal waveform on Channel B has a risetime of Sl ns at 10% to 90% of peak 
amplitude; if not, adjust A4R12. 

25. Observe that the pulses have the same amplitude, and the START Signal (1810A Channel A) leads the 
STOP Signal (1810A Channel B) by 800 ps, TYPICAL. In no case shou ld this time difference be greater 
than 1.8 ns. 

Adjustments for the A3/A4 assemblies are now complete. 
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Equipment 
HP3435A DMM 

Accessories: 

Table 5-2. A 78 DAC NO Logic Assembly 

Ceramic Tuning Wand 
Setup: 

1. Set the 3435A FUNCTION to Vdc and the RANGE to AUTO. 

2. Turn the power switch of the 53708 to ON and press TRIG LVL function. 

3. Set the DIP test switch on the A16 Arming Interface Assembly as shown in the adjustment 
hookup. 

4. Connect the DMM between ground and the Test Points as shown in the adjustment hookup. 

5. Adjust the specified pot on the AlB to meet the specified test limit voltage as shown in the 
adjustment hookup. 

Set Test Switch ConnectDMM Adjust Pot Test Limit 

~MMIJ~~ I TP2 00 O.OOOV ±a.oosv 

~MMM~I TP3 OA O.OOOV ±a.oosv 

~MMIJ~OI TPl GA -1.200V ±O.OD5V 

~MMIJ~OI TP2 GO -2.200V ±O.OO5V 

~M~~IJIJ~ I TPl RA +2.200V:tO.OOSV 

~M~~IJIJ~ I TP2 RO +2.200V ±O.OOSV 

6. Set the DIP test switch on the A 16 assembly as shown here. 

7. Set both the START and STOP LEVEL controls to PRESET. 

8. Adjust pot OA until the left display on the 5370B reads 0.00. 

9. Adjust pot 00 until the right display on the 5370B reads 0.00. 

NOTE 

If OA and/or 00 (Steps 8 and/or 9) are adjusted to give a display of 0.00, ali 
other previous voltages will be different by the amount shown in the display 
just before step 8. 

Adjustments for the A 18 assembly are now complete. 
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NOTE 

The A 19 Assembly and the A20 Assembly are the same assembly board with the 
same HP Part Number. This procedure applies to both. 

Equipment: 
HP 8082A Pulse Generator 
HP 1725A Oscilloscope 

Accessories: 

Setup: 

HP 10013 10:1 Scope Probe (2 each) 
HP 05370-60077 Extender Board (for servicing) 
HP 10503-6001 4-foot BNC Cable (2 each) 

NOTE 

An Adjustment locator for the A 1 9/A20 assembly is located at the end of this table. 

A19/AlO Assembly 
Anticoincidence Pot (R5) .. .... ........ ... . ........................... to midrange 
Symmetry Pot (R16) .. .. ..... ........ ... .. .. ............................. to midrange 
Balance Pot {R69} ... .. . ... to midrange 
T.!. Zero Varcap {C3) ..... .... .... ..... ... .. .. .... ...... ............... to minimum C 

(Silver semicircle away from delay line and slightly to board) 

Pulse Generator 
AMPLITUDE ... .... ....... .... ........ .... ... .. ...... ... ... ..... . 1.0 to 1.0 volt range 
POLARITY ..........•...... .... .... .. ...... .... ... ... .... .... ....... . ......... Negative 

. .. .. Complement 
OFFSET.. . . .................................... to ON 
DELAY... . ....................................................... to DELAY 

..... ... ........... ................ .............................. 2 ns to 5 ns range 
DELAY VERNIER ....... ..... ... ..... ..... ... ... .... ..... ......... . minimum (CCW) 
WIDTH .... ... .... ....... ........ ... .. .. .. ....... ... .... .... .. ..... .... .. to 5-50 ns range 
WIDTH VERNIER.... . ... ...... ... to midrange 
PERIOD .....................................•................ ..... ......... to 0.1 )lto 1 )J. 
PERIOD VERNIER... . ...... to midrange 
TRIGGER... . ...... to NORM 

, 725A Oscilloscope 
CHANNEL A .. . ........... toGND 

. ......... ............... ........................................ to O.SV/cm 
CHANNEL B ......... ................................................................ to DC 

..... .... ..... ... ................................................... to 0.05V/cm 
HORIZONTAL DISPLAY. . . .. ... . .... to MAIN 
VERTICAL DISPLAY . ... .. .. .. .... .. ....... ... .... ... .. .. .... ........ .... ... ........ .. to A 
INT TRIGGER..... . ... to A 
MAIN TRIGGER ................................................................... AUTO 

............................................................................................... + 

................................................................................ ............ DC 
..... INT 

HORIZONTAL TIME/DIV .... .. .... ... ... .... ... ...... ...... ...... .... to 10 nsldiv 

1. Center Channels A and B scope traces to midscreen. 

2. Set channels (scope) to son. 
3. Connect BNC cable between pulse generator Channel A output and 1725A Channel A input. 

4. Adjust pulse generator amplitude vernier and offset vernier to give a waveform from -2 cm to 2 
em on screen (-, V to +' V). DO NOT ADJUST SCOPE VERTICAL POSITION! 

5. Connect the BNC cable from pulse generator Channel A output to 53708 START input. 

6. Connect a BNC cable from the 53708 rear panel 10 MHz Output to pulse generator EXT TRIGGER INPUT. 
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Setup: 

Table 5·3. A 191A20 Interpolator Assembly (Continued) 

172SA Oscilloscope 
VERTICAL DISPLAY .... .. ..... ...... .... ..... ........................................ ALT 
CHANNEL .. . .. DC 

......................................................................... O.OSV/div 
TIMEIDIV MAIN ................ ... .... .. ... .... ... ..... ....... ... .. .. ... .. . 0 .2 ).1Idiv 
DELAYED .. ... ......... .... ............. ... .... ..... .... ... .. ... .... .. .. .. .. ..... 10 nsldiv 

S370B Inputs 
BOTH CHANNELS .... .... .... ..... ................................................... 50.0 

.... .. +1 
.............................. .... .... ...... ... ... ..... ... ..... ......... .... .... .. DC 

... .... .... .... ..... ... +SLOPE 
........... ....... ..... ..... ... ..... .... ........ ..... ....... ..... START COM 

TRIGGER LEVELS ................................................................ PRESET 
DISPLAY RATE ... .... ... ... ..... ..... .. .. .... ....... .. ... .. ... ......... maximum (ew) 

7. With both Interpolator Assemblies (Al 9/A20) installed in 5370B, set 5370B line switch ON. 

8. Set pulse generator Trigger Select to EXT TRIG. 

9. Adjust pulse generator EXTERNAL INPUT TRIGGER LEVEL fu lly clockwise (disable trigger). 

10. Connect scope probe A to TP1 0 and scope probe B to TP11 of interpolator board being adjusted. 

11. Adjust scope waveforms to overlay each other. 

12. Adjust balance Pot R69 so the positive edge of Channel A (oscilloscope) coincides with the positive edge 
of Channel B as shown in the right photo below: 

BOTH POSITIVE EDGES COINCIDE 

INCORREcn Y ADJUSTED R69 

13. Adjust symmetry pot R16 so the negative edges of Channel A (oscilloscope) and Channel 8 
coincide as shown in the right photo below. 

BOTH NEGATIVE EDGES COINCIDE 
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14. Connect scope probe A to A 19TPl 0 and probe 6 to AlOTPl O. 

15. Press SAMPLE SIZE 10K and ± T.I. (ARMING) on the front panel of the 53706. 

16. Adjust the pulse generator Trigger Level Control to midrange (OV). Set the oscilloscope HORIZONTAL 
DISPLAY to MAIN. 

NOTE 

Adjust only one capacitor (START or STOP). The other capacitor should be at 
minimum. 

17. Adjusts the T.I. Zero variable capacitor (C3) in either the START (A19) or the STOP (AlO) interpolator, 
whichever is necessary, to align the two traces on the oscilloscope. 

NOTE 

The next adjustment must be made AFTER T.I. Zero adjustment and should be made 
each time T.I. Zero is changed. 

18. Connect scope probe A to TP3 and probe 6 to TP10 of interpolator board under adjustment. Set the 
switch (on the A16 assembly) closest to the front of the 53706 down. The switch array from front to back 
should now be 

Thl' end tow .. d fcont panel .... 1\;11111 ~ ~ ~ ~ ~ 1 

NOTE 

Channel A should display a positive pulse and Channel 6 should display a square 

19. Adjust the pulse generator's Delay Vernier slowly until the first positive edge of the square wave comes as 
close to the negative edge of the pulse as possible as shown below. 

PULSE SQUARE WAVE ALIGNMENT 

NOTE 

ADJUST PULSE GENERATOR 
TO ALIGN THESE EDGES 

Ideal when the first positive half cycle flips in and out of view at random. 
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20. Set the oscilloscope sweep to 10 nsldiv. 

21. Adjust the Anticoincidence pot R5 slowly counter-clockwise increasing Channel A pulse width. The first 
positive slope on the B Channel waveform should fuzz just before the disappearance. Adjust the pot 
where the fuzz is most pronounced. If adjustment will not cause B Channel waveform to fuzz; recenter 
pot R5 and adjust pulse generator PULSE DELAY VERNIER to move B Channel positive edge as close to A 
Channel negative edge as possible. Repeat step 22. Because of drift in the test equipment, this step may 
have to be repeated. 

FUZZ 

CORRECTLYADJUSTfD R5 (ANTlCOINqDENCE) 

22. Adjust oscilloscope Channel A vertical position to center Channel A trace. Adjust Channel B vertical 
position to move Channel B waveform oul of the way. Adjust oscilloscope horizontal position so the 
center of the negative edge of Channel A waveform is on the center of the scope grid. 

23. Adjust Anticoincidence pot R5 to INCREASE pulse width by 2.25 ns as shown below. BE ACCURATE! 

ADJUST R5 (ANTICOINCIDENCE) 
TO INCREASE NEGATIVE 
PULSE WIDTH BY 2.5 ns. 

HORIZONTAL ADJUSTMENT 

NOTE 

ADJUST HORIZONTAL 
POSITION TO SET 
NEGATIVE EDGE 
ON CENTER GRID. 

If pot runs out of range before 2.25 ns increase can be reached, return the negative 
edge to the center grid and then DECREASE pulse width by 2.25 ns (from center 
grid). BE ACCURATE! 

Adjustments for the 05370-60119 Interpolator Assembly are now complete. 



Table 5-3. A 19/A20 Interpolator Assembly (Continued) 

A 19/A2Q Adjustment Locator 

HP 53708 
Adjustments 
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Equipment: 
HP 141T/8552N8554L Spectrum Analyzer 
HP 1 120A Active Probe 
HP 1 122A Probe Power Supply 

Accessories: 

Setup: 

HP 10241A 10:1 DividerTip 
HP 5060-0404 Spanner Tip 
HP 8710·0033 Ceramic Tuning Wand 
12-in. Alligator Cl ip Lead 

1. Connect 10:1 divider tip and spanner tip to active probe. Connect probe to power supply. 

cAunON-------------------------------
Always set 5370B power to STBY before removing or inserting 
assembly boards. 

2. Remove A 19 and AlO assemblies. 

3. Set 1 41 T/8SS2N8SS4L Spectrum Analyzer as follows: 

STORAGE .. 
PERSISTENCE .. 
BANDWIDTH .. 

....... .. ....... .. .. .. ... ... ........... .. .. .. .. .... .... .... .. STD 
. .............. MIN 

................. 100kHz 
SCAN WIDTH .........•........................................... 10 MHz PER DIV 
INPUT ATIENUATOR... . ........ 10 dB 
CENTER FREQUENCY... . ......... . 50 MHz 
SCAN TIME.. . ........ .. ... ......... ... .. ... ......... .. .... ..... ...... ...... 2 ms 
LOG REF LEVEl DIAL ...................................... -10 dBm 
LOG REF LEVEl VERNIER .. . .. . ......................................... 0 
LOG REF LEVEl SWITCH... . ... ... .. .. ..... . LOG 
VIDEO FILTER SWITCH .. . ..... ... .... .... ....... ..... .. OFF 
SCAN MODE SWITCH ... 
SCAN TRIGGER SWITCH ... 

. .................. INT 
............................... AUTO 

4. Connect HP 11 20A Active Probe to spectrum analyzer RF INPUT. 
5. Connect probe tip to Al1TP3 . 

NOTE 
Make all the fo l lowing adjustments with ceramic tuning wand only. 
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6. Adjust Al l C54 for equal amplitude of the 40 MHz and 60 MHz sidebands around the 50 MHz center 
frequency as shown. Do not readjust C54 during the remaining procedure. 

50 MHz CENTER FREQUENCY SIGNAL 

7. Set spectrum analyzer input attenuator to 20 dB and connect probe tip to AllTP2. 

8. Adjust Al1C52, C51, C46, C33, and C28 to minimize all sidebands around the 50 MHz signal as 
completely as possible. Repeat adjustment as necessary until sidebands are down 60 dB or more as 
shown. 

50 MHz SIDEBANDS ADJUSTMENT SIGNAL 

9. Set spectrum analyzer as follows: 
CENTER FREQUENCY... .. ................................... 200 MHz 
BANDWIDTH ................................................................... 300 kHz 
SCAN WIDTH... .. . . ..... .... ........ .. .......................... . 50 MHzldiv 
LOG REF LEVEL DIAL . ................ .. ...... .. .. ........................ . +10 dBm 

10. Connect probe tip to AllTP1. Make su re the probe is grounded. The probe ground connection is critical. 
Poor ground wi ll give excessive 10 MHz frequency components. 

11. Adjust A21C20, C18, C12, C10, C6, and C2 to the prealignment position ("silvered" half of each 
capacitor adjacent to board ground plane) as shown. 

_ ?C60ARO 

® ® ® ® ® ~S"VERED' 

CAPA C/TOR PREAUCNMENT POSITION 
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12. Adjust A2IC20, C18, C12, (10, C6, and C2 to maximize the amplitude of the 200 MHz center frequency 
signal. 

13. Readjust A21 (20, C18, (12, (10, C6, and C2 to minimize all sidebands around the 200 MHz center 
frequency as completely as possible. 

NOTE 

Maintaining the maximum amplitude of the 200 MHz center frequency is not critical 
at this point and the amplitude of the second harmonic (400 MHz) is not critical. 

14. Repeat adjustments as necessary until sidebands are down 65 dB or more as shown. 

200 MHz SIDEBAND ADJUSTMENT SIGNAL 

15. Set spectrum analyzer LOG REF LEVEL VERNIER for 200 MHz center frequency at 0 dB log reference 
level on display screen. 

200 MHz TEST LIMIT SIGNAL 

Test Limit 

16. Connect probe tip to U 1 pin 2 and observe 200 MHz signal amplitude down less than 30 dB. 

17. Connect probe tip to Ul pin 14 and observe 200 MHz signal amplitude down less than 30 dB. 

18. Connect probe tip to U2 pin 14 and observe 200 MHz signal amplitude down less than 30 dB. 

Adjustments for the A2l Multiplier assembly are now complete. 



Table 5-5 Al2 Arming Board Removal 

To remove the arming board from the 5370B, use the following procedure: 

,. Remove top and bottom covers. 

2 . Remove the two ribbon cables and the three coax cables from the All assembly. (Two of these are 
removed from bottom of instrument). 

3 . lift the arming board by its left side and by its right side using the J3 connector socket until the 
board just dears the top of its motherboard connector. 

4. Push the arming board back and down so that its edge connector rests flush against the back side of 
the motherboard connector. 

5. Hold the left comer of the A4 Interconnect board and push the arming board near its J2 connector 
until the two connectors pull free. 

6. Free the left edge of the arming board from its edge support and slide the board to the left to remove 
from the counter. 

Table 5-6. Al2 Arming Board Installation 

To install the arming board from the 5370B, use the folloWing procedure: 

,. Remove the A20 and All boards from the counter to allow additional room to work. 

2. lower the arming board into position so that its edge connector rests on top of the motherboard 
connector and Al2J2 rests on top of the A4 board edge connector. The arming board will have to 
be tilted slightly so that the A4 edge connector can sl ip beween A22J2 and Ihe transistors and coax 
connectors just below it. 

3. Insert the left edge of the arming board inlo its edge support, and ensure it remains in the support 
throughout steps 4, 5, and 6. 

4. Hold the left comer of the A4 Interconnect board, and push the arming board near its)2 con nector 
until A22J2 and A4 edge connector can be maneuvered into their mating positions. 

5. From the back side of A22, push the arming board forward until it mates securely to A4. Be sure the 
Al2 edge connector is raised above the motherboard connector or the two boards will not be able 
to mate. 

6. Insert A22 into its motherboard connector. 

7. Install A19, A2a, the wo ribbon cables, and the three coax cables. Replace covers. 

NOTE 

Removal of the Al2 Assembly is not normally necessary for adjustment. However, 
Table 5-5 and 5-6 are given in case removal of the All Assembly is desired. 

HP 5370B 
Adjustments 
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Equipment 
HP 1 0503A Coaxial Cable. 

Setup: 

1. Set 5370B controls as follows: 

FUNCTION .. ... ... .. ... ..... .. .. . . . . . .... .... .. .. .... ....... ... .. .. ....... ...... T. 1. 
STATISTICS ........................................................................... MEAN 
SAMPLE SIZE ........... ..... .......................................... .. .. ................... 1 
ARMING .. .. .... ... .. .. .. +T.1. ONLY 
START/STOP LEVELS ... ......................... PRESET 
IMPEDANCE .. .. ................ . ...................... 50Q 
ATTENUATORS.. . ...................................... +1 
INPUT COUPLINGS ................................................................... DC 
SEP/COM ................ .................................................... START COM 

2. Adjust pots A22R63 and A22R65 fully clockwise. 

3. Connect the coaxial cable between the rear panel FREQ STD OUTPUT jack and the front panel START 
input jack. Display should indicate 100.00 ns ±0.7 ns. 

NOTE 

Adjustment loop starts here. 

AdjUSbnent: 

1. Set 53708 controls as follows: 

FUNCTION ...................................................................... PERIOD 
STATISTICS... . .. MEAN 
SAMPLE SIZE... .. .. ............ . ..... ...... 1 K 

Test limit S370B display should indicate 100.00 ns ±0.01 ns. 

NOTE 

No change in reading will occur until the complete procedure has been followed. 

2. Adjust pot A22R6S sl ightly if display reads high . 

3. Adjust pot A22R63 sl ightly if display reads low. 

NOTE 

Once beginning adjustment, always adjust same pot. 

4. Set 53708 FUNCTION to T.1. 

S. Perform step 1. 

NOTE 

If reading in step 1 is not within specifications, repeat steps 1 through 5. 

Adjustments for the A22 Arming Assembly are now complete. 
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Every few months, the osci llator should be checked to a house standard. When adjustment is 
required, use the oscilloscope method shown below. Using the appropriate sweep speed, adjust the 
oscillator until the movement of the pattem is stopped. 

NOTE 

The 5370B counter should be connected to the ac supply for at least one 
hour prior to oscillator frequency/adjustment. This ensure the 1 Oa1 1-601 11 
is at operating temperature. 

i/V7J 
~ 

PATTERN ·MOVEMENT 

- UNKNOWN HIGH 

INPUT EXTERNAL 
HORIZONTAL TRIGGER 

OSC/LLA TOR ADJUSTMENT INTERCONNECTIONS 

SWEEP SPEED 
MOVEMENT llJS/cm O.llJS/cm 0.01 

J,LS/cm 

1 cm/s 1 x lcr6 1 x 10.7 1 x 10-8 
lcml0s 1 x 10-7 1 xl o-s 1 x 10.9 

1 cm/lOOs 1 x 1O-S 1 x 10-9 1 x 10-10 

Sweep movement versus calibration accuracy. 

Adjustments for the A69 Osci llator are now complete. 

·House standard accuracy must be greater than 5 x 10-10/day 

NOTES 

Time scope trace movement with 
second hand of watch or clock. 
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SECTION VI 
REPLACEABLE PARTS 

6-1 . INTRODUCTION 

6·2. This chapter contains information for ordering parts. The following replaceable parts lists 
are included. 

Table 6·1 
Table 6·2 
Table 6·3 

6-3. REFERENCE DESIGNATIONS 

Reference Designations and Abbreviations 
Replaceable Parts 
Manufacturer's Codes 

6-4. Table 6·7 lists the abbreviations and reference designations used in the parts lists, block 
diagrams, and throughout the manual. 

6-5. REPLACEABLE PARTS 

G.6. Table 6·2 is the list of replaceable parts and is organized as follows: 

1. Electrical assemblies in a lphanumerical order by reference designation. 

2. Chassis·mounted electrical parts in alphanumerical order by refe rence designation. 

3. Chassis·mounted mechanical parts in alphanumerical order by reference designation. 

6·7. The information given for each part consists of the fo llowing: 

1. Reference Designation 

2. Hewlett·Packard part number. 

3. Part number check digit (CD). 

4. Total quantity (QTY) in instrument. The total quantity is given once and at the first 
appearance of the part number in the list. 

5. Description of the part. 

6. Typical manufacturer's part number for the part. 

6-8. HOW TO ORDER A PART 

G.9. Hewlett·Packard wants to keep your parts ordering process as simple and efficient as 
possible. Think of the process as having the following steps: 

Identifying the part and the quantity that you want. 

Determining the ordering method to be used and contacting Hewlett·Packard. 

6-10. Parts Identification 

G.1 1. To identify the part(s) you want, first refer to the replaceable parts lists (Table 6~2) in this 
chapter. 
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6-12. When ordering from Hewleu-Packard, the important numbers to note from the Parts List are 
the HP Part Number and part-number check digit (in the "CD" co lumn), and the quantity of the part 
you want. 

6-13. If the part you want is NOT identified in the manual, you can call on Hewleu-Packard for 
help (see the following section ("Contacting Hewlett-Packard"). Please have the following 
information at hand when you contact HP for help: 

Instrument Model Number (example "HP 5370B"). 

Complete instrument Serial Number (example "1234AS6789"). Information about where to 
find the serial number is given in the preface of this manual in the "HOW TO USE THIS 
MANUAL" section. 

Description of the part and its use. 

Quantity of the part required. 

6-14. Contacting Hewlett-Packard 

6-15. Depending on where you are in the world, there are one or more ways in which you can 
get parts or parts information from Hewlett-Packard. 

Outside the United States, contact your local HP sales office. HP sales offices are listed at 
the back of this manual. 

Within the United States, we encourage you to order replacement parts or request parts 
information directly by telephone or mail from the HP Support Materials Organization, 
using the telephone numbers or address listed below. (You can also contact your local HP 
sales office. HP sa les offices are listed at the back of this manual.) 

6-16. By telephone: 

For Parts Ordering, use our toll-free number (800) 227-8164, Monday through Friday 
(except Holidays), 6 am to 5 pm (Pacific Time). 

b. If you need a part in a hurry, an extra-cost Hotline phone ordering service is available, 
24 hours a day. Use the toll free number above at the times indicated; at other times, 
use (91 6) 785-8460. 

c. For Parts Identification Assistance, call us at (916) 783-0804. Our Parts Identification 
hours are from Monday through Friday, 6 am to 5 pm (Pacific Time). 

6-17. For mai l correspondence, use the address below: 

Hewlett-Packard 
Support Materials Roseville 
P.O. Box 1145 
Roseville, Ca 95661-' 145 

6-18.CABINET PARTS AND HARDWARE: 

6-19. To locate and identify miscellaneous cabinet parts, refer to Figure 6-1. This figure provides 
an exploded view of the cabinet, with the parts identified by reference designations; the reference 
designations correspond with the ones in Table 6-3. 
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Table 6-1. Reference Designations and Abbreviations 
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Reference HPPart Qty 
Designation Number 

0757-0435 
0757-0283 

A2XAI9A 
A2XAI96 
~ 

'''''''''' 
1251 __ 939 

1251-:!026 

A2XA21B 

""'" 
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Table 6-2. Replaceable Parts 

Description 

BOARD ASSEMBLY· MOTHERIPOWER SUPPLY 
(SERlES2S52) 

CAPAcnQR·FXD .0IF+75-10% 40VDC At. 
CAPAClTOR-FXO .0171'+75-10% 2OVOC At. 
CAPACITOR-FXO .017F+75-10% 2OVOC AI.. 
CAPAClTOA-FXO .0IF+75-10%. 40v0c AI. 

Ct.EVIS O.cmrIN W SL T: O.4S4-IN PIN eTR 

CONNECTOR·PC EDGE 6-CONT1ROW 2·ROWS 

SPACER-RVT-QN.312-IN-lG .1S2·IN·ID 

RESISTOR 3.92K 1'10 .125W F TC..o.-l00 
RE$ISTOR 2Kl% .125WFTC.oO+-100 
RESISTOR 2K 1% .125W F TC-O+-l00 
RESISTOR 3.92K 1% .125W FTCsO+-l00 

CONNECTOR·PC EDGE 22·CONTIROW 24lOWS 
CONNECTOR·PC EDGE &-CONTIROW 2-ROWS 
CONNECTOR-PC EDGE 15-CONTIROW2-AOWS 
CONNECTOR·PCEOOE 15-CONTIROW2-AOWS 

Al loISCEUANEOUS 
WA$HER-LKEXT T'10 
SCREW-MACH 10-32 .312-IN·lG PAN HO 
L.A8EL- WARNING, VOLTAGE 

BOARD A55EMBL Y· MAIN MOTHER(SERIES 2316) 

CAPACrTOR-FXD 5.8UF+-2O% BVDC TA 

SOCKET·lCl5-CONTDlP·SLOR 

RESISTOO1 K l%. 125WFTc-o.--l00 

CONNECTOR·PC EDGE 1&-CONTIROW 2.f1OWS 
CONNECTOR-PC EDGE I&-CONTIROW 2.f1OWS 
NOT ASSIGNED 
CONNECTOR·PC EOGE I&-CONTIROW 2.f1OWS 
CONNECTOR·PC EDGE lB-CONTIROW 2·RQWS 

CONNECTOR·PC EDGE 1 B-CONTIROW 2·ROWS 
CONNECTOR·PC EDGE 18-CONTIROW 2·ROWS 
CONNECTOR-PC EDGE 16-CONTIROW 2·ROWS 
CONNECTOR·PC EDGE 18-CONTIROW 2·RQWS 

CONNECTOR-PC EDGE 18-CONTIROW 2·ROWS 
CONNECTOR-PC EDGE 18-CONTIROW 2.f1OWS 
CONNECTOR·PC EDGE l&-CONTIROW 2-ROWS 
CONNECTOR·PC EDGE 18-CONTIROW 2-ROWS 
CONNECTOO-PC EDGE 18-CONTIROW 2·RQWS 

CONNECTOR·PC EDGE 2 X 18 
CONNECTOR·PC EDGE 18-CONTIROW 2·ROWS 
CONNECTOR-PC EDGE 2 X 18 
CONNECTOR·PC EDGE 2 X 18 
CONNECTOf'I-PCEOGE2XI8 
CONNECTOf'I·PC EDGE ll1-CONTlROW 2·ROWS 

CONNECTOR·PC EDGE 18-CONTIROW 2·ROWS 
CONNECTOf'I·PC EDGE 22-coNT1ROW 2·ROWS 

See intrOOUClionto th is Section for ordering inforrnation 

' Indicates factory selected value 

Mf' Mfr Part Number 
Code 

" ... 
,~ 

" . ., 
ORDEA BY DESCRIPTION 

OflDER BY DESCRIPTION 

""" ""'" ""'" """ 
"""'" ORDER BY DESCRIPTlON 

"""'" ORDER BY DESCRIPTION 

""" 

""'" ,~ 

,~ 

'''''' 

,~ 

'''''' '''''' 
'''''' '''''' ""'" '''''' """ 
""" """ "'"' " . ., 
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Table 6-2 . Replaceable Parts (Continued) 

Reference HPPart Qty Description Mf, 
Mfr Part Number 

Designation Number Co .. 

A3 BOARD ASSY- INPVT AMPlIFlER (SERIES 2438) 28480 

.,'" CAP'-OTOI'I-FXO .C1UF .... 2O%100VDCCER 

"'" NOT ASSIGNeD .. ,,' CAPACITOR-FXD2OOPF .... S% lKVDCCER 
CAPACITOR-FXO .OllP' .... 2O% l00VDC CER 

CIIPN:;rTOR-FX068PF .... 1% 35OVOC PORe ,,-
CAPACITOR-FXO .OlUf' .1ClO-O%.woVOC CER "'" CAf'AC1TOR-FX02.2PF .... .22.73% 50VDC CER """ .,,'" NOT ASSIGNED 

"'" CAPAClTOA-FXO .01Uf' +-20% l00VDC CER 

""" """ CAPAClTOA-FXO .olUF +lClO-O% oIOOVOC CER """ """ CAPACITOR-FXO 2.2f'I" .... .22..13%5 SOVOC CER "'" ""'. CAPACITOIM'XO 68PF ... 1% 35OVOC PORe ,,- ."""'" 
""" CAPACITOR-FXD .OlUF +-20% l00VDC CER "'" "...,." 

CAPACITOR-FXO .OlUF +-20% l00v0c CER "'" =n CAPACfTOR·FXD .OlUF +-20% l00v0c CER "'" """ NOT ASSIGNED 

""".= CAPACrTOR-FXD .OlUF +-20% lOOVOC CER "'" """.C« CAPACfTOR-FXD 200PF .... 5% 1 KVDC CER "'" 
""'" OAPACIlOR-FXO .OlUF +-20% l00v0c CER 016().3879 

""" CAPACfTOR-FXD2PF ..... 1PF35OVOC PQAC """"" ""'" CAPACITOA·FXD2PF +-.lPF35OVDC PORe """"" 
""'" DIOOE.·SWlTCHINGIKN2OOMA2NS[)().35 

""'" DlQOE·SWfTCHING IKN 200MA 2NS 00-35 ,-.,,"" Dlooe-SWlTCHING 4fN 20MA 300NS DO-1 ,-""". OtOOE·SWITCHING 4fN 20MA 300NS [)().7 ,-
""'" DlOOE·SWITCHING.eN 20MA 300NS 00-7 

."". OIOOE·SWlTCHING4fN2OMA3OONS00-1 ,-
""~ DlOOE-5WITCHING &N 200MA 2NS 0().S5 ,-
""" DIODE·SWlTCHING /!IN 200MA 2NS 00-35 " . ., 

DIODE-SWITCHING .eN 20MA 300NS 00-1 ,-
OIOOE-SWlTCHING.eN 20MA 300NS 00-1 ,-

A3CRll DlODE-SWlTCHING.eN 20MA 300NS 00-1 " . ., 
A3CR12 DlODE-$WITCHING ~ 20MA 300NS 00-1 ,-
A3CR13 NOT ASSIGNED 

OIOOE·ZNR lOY S'Jro DO-M PD ... _w TCo+.06'Jro ,-
OIOOE·ZNR lOY 5'Jro DO-M PD ... _W TCo+.06'Jro ,-
SPACER-RND.l2S-IN·LG.259-IN·ID 

.," CONNECTOR·Rf 8NC FEM SGL·HO\..E-RR 50-0HM ,-
"" CONNECTOR·PC EDGE l0-c0HT1ROW2·RQWS " . ., 
= CONNECTOR·Rf 8NC FEM SGL·HOl£·RR 50-0HM ,-
"" CONNECTOR·PC EDGE to-CONTJROW2·RQWS ,-
~'" ,~ wtREfORM MUW 'M~ ,~ 

~'" """"'" GUICE. ,- """""" 
TRANSlSTOR.JfET DUAl N-CHAN D-MODE SI 

,." 0698-72_1 RESISTOR2.S7Kl 'Jro .05WFfC-O.o.-tOO "'" """ --"" RESISTOR t .33K l % .CI5WFTC-O-+-t OO "'" "'" RESISTOR·TRMA 10K 5% WWTOP·ADJ 13--TRN "'" .... RE5ISTORS62I<:l 'Jro .12SWFTC""O'-100 ,-
"'" RESlSTORl9.6Kl % .CI5WFTC-O-+-l00 "''' .... RESISTOR 7SO l '11o.OSW FTC-O+l00 

"'" -= RESlSTOR7S01 '11o.05WFTc-o..-l00 

"" .... "'" RESISTOR S.11K l% .CI5WfTc-o..-l00 .... RESISTOR 10K 1'11o .12SWFTc-o..-l00 
RESISTOA10K l% .05WFTc-o...l00 

See introduction totltis section for ordering infomt<l.tion 
·lndicatesf~ctory~lecledvalue 
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HP 53708 
Replaceable Parts 

Table 6-2. Replaceable Parts (Continued) 

Reference HPPart C Qty Description MI, 
Mfr Part Number 

DesIgnatIon Number D Code 

A3RII RESlST0R5.IIK1%.05WFTC-o.-l 00 
A3R12 RESlSTQR-VARW!SW5K 2O'J(, UNsPST·NO 

NOT ASSIGNED 

"'."" RESISTOR51.l l % .05WFTC-o.-l00 "'" ,.,."" RESIS"TOR7501%.r:t5WFTCooO+-,OO ''''' 
0757.0059 RESISTOR 1M 1%.5WFTc-o.-l00 

,.,."" RESISTOR7501%.05WFTc-o.-,OO ''''' ,.,."" RESISTOR 750 1%.05W F Tc-o.-l00 ''''' A3R19 0696·7229 RESISTORS111% .05W FTCooO+- l 00 ''''' """" "".= RESISTOR 750 1% .OSWFTCooO+- , OO ''''' 
""'" RESISTOR3005% .25WFTC..o.-200 

'''''' ,.,.",. RESlSTOR9COK5%.35WFTc-o.-350 0699-1634 

'''''' ,.,.- RESISTOR lOOK 5% .15WC Tc-o.-150 ,- ""'''''' RESISTOR 49.91 % .SWFTc-o.-l00 ,-
RESISTOR . 9.91%.5W F TC;'O""'I00 

"'".,., RESISTOR25S% .'2SW CTc-o.-l50 

"R" ,.,...., RESISTOR tOOK5%.15WC TCao.-l50 28480 

'''''' RESISTOR9COK5% .35WFTc.0.t-350 '''''' ""'" ,.,.,= RESISTOR 300 S%.'2SW F TC..o.-2\XI 

""'" """"'" RESISTOR51.11 % .000FTCooO+-l00 

"R" RESISTOR7501 %.05WFTCooO+-l00 

""" RESISTOR 7501 % .r:t5WFTc-o.-l00 

'''''' RESISTOR5111 % .r:t5W F TC..o.-I00 

""" 0698-7233 RESISTOR 750 1%.05WFTCooO+-l00 24546 

""" 0698-7233 RESISTOR 750 1% .fYSoNFTc-o.-l00 24546 

""" RESISTOR 1M 1%.5W FTc-o.-,OO 

""" NOT ASSIGNEO 

""" RESlSrQRNAA W/$W 51< 20% UN SPST-NO 01121 

"R" RESISTOR S.11K 1%.r:t5WF1"CoO-o- ' OO ''''' ""'" RESISTOR 10K 1% .I'2SWFTc-o.-l00 

""" 2100-39"7 RESISTOR· TRMR 10K 5% WW TOP-.JWJ 13-TAN 

""" ""'''''' RESISTOR 10K 1% .05WFTC..o.-l00 ,,~ 

""., -= RESISTOR 750 1')(, .05WFTCoO+-l00 ''''' ""U -= RESISTOR7501 ')(, .fYSoNFT~I00 

""" RESISTOR 562K 1% .I25WFTCaO+-l00 

RESISTORS.l 1K 1% .05WFTc.O+-l00 24!i45 
A3R47 0698-7239 RESISTOR1.33Kl%.05WFTc.O+-l00 ''''' "". ""''''' RESISTOR 19.6Kl%.05WF1"CoO-o-l00 ''''' RESISTOR 2.871( 1%.05WF1"CoO-o-tOO 

RESISTOR 1961% .05WFTCaO+-l00 

RESISTORI961 ')(, .05WFT~I00 

RESISTOR 1Mt%.I25WFTc.O+- l00 "',..." 
'"'' """'" RESISTOR 1Ml%.125WFTC-o.-lOO """'" ",o. .... ,," RESISTOI'IS.2SK1 %.05WFTc-o.-l00 

"'" .... ,," RESISTOI'IS.25Kl % .05WFTc-o.-l00 

RESISTOR75 ~ .25WFTc-<>+-200 ".'" RESISTOR 75 5% .25W F T<:..o.-2\XI """ 
"" SWlTCH·SlDPDTSUBMIN.5A12SVACIDC?C " .. " A3S2.S4 LEVERfSUDE '''''' "" SUOE AY-P.C. SW '''''' ""-" l.EVERfSUOE. '''''' 
"'" SWlTCH·SLDPDTSUBMIN.SA125VACIDCPC '''''' 
""' _roo. AMp..HYBRlo-CH A (STOP CHANNEl) ,-
"'" ""'''''' AMP-HYBRlo-CH B (START CHANNEL) ,-

CABlE.l&-CQNORISBON 

" CONNECTOI'I·SGl CONT SKT .017·IN·BSC-SZ " .. " O!;345-20113 , " .. " "'",""" . TERMINAL..snJD SPCl·FDTHRU PRESS-MTG "'" " .. " 
See introduction to th is section fOlotdeling information 

*Indicatesfactory selected value 
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Reference HPPart Qty 
DeSignation Number 

"'" "'" "'" Me< 
MOO 

= MC8 

ML1·L2 
"".", 
M L7 · L8 

07S7-GU6 ... "" 
21()O·1738 

-"" 
M~ 

M" 
M" 

0""""'" 

~" """"" ~" """"" 

"'"' "'"' 

Table 6·2 . Replaceable Parts (Continued) 

Description 

BOARD ASSY· INTERCDNNECT (SERIES 2332) 

CAPACfTOR-FXD lOO1.1f'+.2O% 2OVOC TA 
CAPACfTOR-FXD 68UF ..... 2O% lOVDC TA 
CAPACtTOR-FXD lOO1JF.....2O% 2OVOC TA 
CAPACfTOR-FXD 68UF ..... 2O% IOVDC TA 
CAPACfTOR·FXD 68Uf'+.2O'lI. IOVDC TA 

CAPACfTOR·FXD 68UF ..... 2Q% lOVDC TA 
CAPACfTOR-FXD l00uF.....2O%2OVDCTA 
CAPACfTOR·FXD l00uF.....2O%2OVDC TA 
CAPACfTOR..F)(D .OlUF ..... 20% l00VOC CER 
CAPACITOR..F)(D .OlUF ..... 2O% l00VOC CER 

CAPACfTOR..F)(D .OlUF +-20% l00VOC C£R 
CAPACfTOR..F)(D .OlUF +-20% l00VOC CER 

DlOOE-STABISTOR 30V l50MA 00-7 

INDUCTOR 260UH 15'J1o 
CORE·FERRIlE CHOKE·WlDEBANO; IMP:>6IlO 
INDUCTOR RF<:H-MtD lOO1JH 10% 

RESISTOR lSI< 1'J1o .12SWFTC-O+-l00 
RESISTORl3.3KI 'J1o .05WF~loo 

RESISTOR·lAMR 10K 10'J10 C TOP·ADJ l·lAN 
RESISTOR S.l9K l 'J1o .05WFTc-o..-loo 
RESISTOR1S1<l 'J1o .125WFTc-o..-loo 

RESISTOR 13.3Kl 'J1o .05WF~loo 

RESIST0I'I6.19Kl 'J1o .05WFTc-o..-loo 
RESISTOR·TRMR 10K 10'J10C TOP·ADJ l·TRN 
RESISTOR lSI< 1'J1o .125WFTc-o..-l00 
RESIST0I'I1S1<l'J1o.125WF~100 

RESISTOR·TFlMR 100 10'J10 C TOP·ADJ l·TFlN 
RESISTOR·TFlMR 100 10% C TOP·ADJ I·TFlN 

Ie OP AMP l OW·B/AS-I+IMPO DUAL &-DIP..p 

BOARD ASSEMBLY. HP-IB INPUT CONNECTOR 
(SERIES 1748) 

WASHER4..J(HL.CI..NO.8 .16&-IN·IO 
WASHER·LKHLClNO.8.16&-IN-IO 

CON~R£CT MlCRORBN 24-CKT 24-CONT 

ClEVIS O.01O-IN W SLT: O.~54-IN PIN em 
ClEVISO.010-INWSLT: O.454-1NPINCTR 

STANDOFF·HEX .255-<N·LG 6-32THD 
STANDOFF·HEX .25S-IN-l.G 6-32Tl-1D 

SWlTCH-SL7·1AOIp·SlJDE·ASSY .1A50VOC 

SOCKET·IC la-CONT DIP,SL.DR 
SOCKET -Ie 1 a-CONT DlP·SI...DR 

SOCKET·IC 1 ~-CONT OIP Cljp..sLDR 

CONNEC~ HP· IB F 24-COND MICRORIBBON 

5eeontrodudlO!1tolh,ssect'OfIfororde<lIIg'nformat,on 
· Indica.tes factory selected value 

HP 53708 
Replaceable Parts 

MI, 
Mfr Part Number 

Code 

"''' " . ., 
"'" ".., 

,"'" 
"'" "'" ".., 
""" ".., 
""" 

""" """ 
"'" "'" 
2~S<l6 

2~S<l6 

,~. 

,~. 

73138 ,., .. 
,~. 

'''''' ".., 

""'" ORDER BY OESCAlPllON 

""'" ORDER BY OESCRIPllQN 

""'" ORDER BY OESCRIPllON 

""'" ORDER BY OESCRIPllON 

""" """ 
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HP 5370B 
Replaceable Parts 

Table 6-3. Replaceable Parts (Continued) 

Reference HPPart C Qty Description MI. Mfr Part Number 
Designation Number Code 

BOARD ASSEMBL.Y· POWER SUPPLY CONTROL. 
($ERIES2116) 

"'" CAPAClTOR-FXD10lJF .... 20% 25VDCTA 

""" CAPACITOR-FXD10lJF .... 2O%25VDCTA 

"'" CAPACITOR-FXD IOlJF .... 2O% 25VDC TA 

"'" CAPAClTOR-FXD1OUF .... 2O%25VOCTA ,~~ 

"'" CAPACITOR-FXD 330PF +-5% 300VDC MlCA ,~" 

CAPACITOR-FXD l30PF +-5% 300VDC MICA 

"'" CAPACITOR-FXD 330PF +-5% 300VDC MICA 

"'" CAPACITOR-FXO:!.3OPF +-5'" 300VDC MICA 

""''' 0I00E·ZNR1N5:w>BfNS ... P0-5WIR.1UA 
...,~ OIODE·ZNR lN5:w>BfN 5 ... PO-5W IR. 1UA 

'"'''' OI00E·ZNR lN53548 lrY S'" p[).,5WTC-t7S% 

""". 0I0oe·ZNR lN53548 lrY 5 ... PO-5W TC-+75 ... 04713 

""'" OIODE·ZNR7.15V5% DQ.:;SPOa.4W ,-
0I00E·ZNR7.15V5% DQ.:;SPOa.4W 

'"'''' OI00E·ZNR lfN S% PO-1W IR.5UA ,-
'''''' DIOOE-ZNRlfNS% PD-1WIR.5UA ,-

LED-LAMP LUM-INT _I MeD IF-20MA-MAX 8VAa5\' 

FUSE 1.5A125VNTD.2Bl)(.093 ,-
FUSE 7A125V.281X.093 ,-
FUSE7AI25V.281X.093 
FUSE 1.5A12SVNTD.2B1X.D93 

'"'' TRANSISTOR PNP SI PD-31OMWFT-25OMHZ 

""" TRANSiSTORNPNSIPD-350MWFT-aooMHZ 

""" TRANSISTOR NPN SI PD-35OMW FT -aooMHZ 04713 

"'" '''''''''' TRANSiSTORPNPSIPD-310MWFT-25OMHZ ,-
'"'' ''''''''' TRANSiSTORPNP5IPo-3OOI.IWFT.I5QMHZ ,-
"'" TRANSISTOR NPN SI PD-36OMW FT_751.1HZ 

"'" RESISTOR .07 3'10 5W PW TCaCl+-90 ,-
"'" RESISTOR.073'105WPWTCaCl+-OO ,-
"'" RESISTOR .4 1'10 3W PW TC-o....OO 

RESISTOR .41 '10 3WPWTc.o.-OO 
RESIST0A1Kl '1o .125WFTC=O+-I 00 

RESIST0A1Kl '1o .125WFTC-(l+.I00 

"" -- RE5IST0A3161 % .I25WFTC-O""I 00 

"" -- RESIST0A3161 % .I25WFTC-O""lC1O 

"" ,.,."" RESISTOAS.36Kl % .125WFTc.o.-l00 
RESISTOR 10K 1'10 .125WF Tc.o.-l00 

RESISTOR lK 1% .125WFTC.().+-I00 
0698-3279 RESIST0A4.99Kl % .125WFTc.o.-l00 

0757-0280 RE5IST0A1KI % .125WFTCaCl+-I00 
RESIST0A5.11Kl % .125WFTc.o.-l00 
RESISTOR2K 1% .125WFTC-(l+.100 

RESIST0A1OK1 % .125WFTC-Gt-l00 "'" RESIST0A1Kl % .125WFTC-(l+.100 "'" 0757·0236 RESIST0A2KI % .125WFTC-O""I00 

"'"" 0757-0283 AESIST0A2Kl % .125WFTc.o..·l00 24!)46 

""'" RESISTOR 15K 1 ... . 125WFTC'O'-l00 "'" 
""" RESISTOR2KI % .125WFTC;"O""l00 

""'" RESISTOR IK 1% .l25WFTC-O""l00 

""" RESISTOR 315 1% 3W PW Tc.>+-20 '''''' "'" RESISTOR 315 1%3W PW TCooOt-20 '''''' 
TER.~INAL·SruDSGL·ruRPRESS-MTO 

IC Of' AMP OP 8-OIp.p PKG 

-~ PIN EXTRACTOR -"'" .,....., EXTRACTOR aLK """"" 
See introdUClionto th is section for ordering informltion 

'Ind iCiltesfactorys.electedvaltJe 
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Reference HPPart C Q1y 
DesIgnation Number 

"'" ,= 
,>CO 

''"' "C, 

"C"' "C'" 

"'" 0757-0420 

"'" 0757-0726 

--......., 

Table 6·2. Replaceable Parts (Continued) 

Description 

BOARD ASSY· OSCILLATOR POWER SUPPI..Y 

(SERlES 264B) 

CAPACITOR-FXO 2.2UF +-20% 5OVOC CER 
CAPACfTOR-FXO 1700uF+7S-10%3OVOCAL 
CAPAClTOR·FXD .IUF +-2(1% SOVOC CER 
CAf'ACITOR·FXD .IUF +-20% SOVOC CER 
CAPAClTOR·FXO 15UF+-10% 2OVOC TA 

ClOOE-FW BRDa 4()(1oJ l A 
OIODE-PWR RECT 4()(1oJ 7SOMA 00-29 
ClODE·ZNR llV 2'J(, 00-35 PO-,.WTCo • . 062% 

F\JSE 1.5A 125VNTO.281X.093 

TRAN$lSTOR NPN 51 PD-300MW FT -200MHZ 

RESISTOR 750 1% .125W F TC..o...l00 
RESISTOR S111% .2.SWFTc.o....l00 

TE~INAL-STUD SGL·TUR PRES5-MTG 

IC 7812 V RGLTII TO-220 

PIN EXTRACTOR 
EXTRACTOR BLK 

See mtroductlon 10 th Is sea,on for OI"denng mformatlon 
Olndicales b clory selecled value 

HP 53708 
Replaceable Parts 

"" Mfr Part Number 
Code 

".~ 

""" "". 

28480 """""" ,..., ~, 
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HP 5370B 
Replaceable Parts 

Table 6-2. Reolaceable Parts (Continued) 

Reference HPPart C Qty Description MI, 
Mfr Part Number 

Designation Number Code 

BOARD ASSY· FREQUENCY BUFFER ""..,.." 
(SERIES 2311 ) 

"" CAPACITOR·FXD .0IUF +80-20% t ooVDC CER """ "" CAPACITOR·FXO looPF ..... 2O%2OOVDC CER """ A8C3·C6 CAPACITOR·FXO .0I UF ..... 2O% l00VDC CER 
A8C7·C8 CAPACITQR·FXO 500PF +-1% 300VDC MlCA 72136 OMI5F501F03OOWVt C 
A8C9 ·Cl0 CAPACITOR·FXD .0IUF +-20% l00VDC CER """ 

CAPACITOR·FXD lPF +-.2SPF SooVDC CER 
CAPACITOR·FXO l1XlOPF ..... 20% looVDC CER ,-

A8C13·Cl ( CAPACITOR·FXO .01 UF ..... 20% 1 OOVDC CER ,-
""" CAPACITOR·FXD 250PF ..... 1% llXlVDC MlCA """ 

CAPACITOR·FXO lOUF ..... 2O% 25VOC TA 

""" CAPACITOR-FXD l OUF .... 2O% 25VOC TA ,-
""" CAPACITOR-FXO .0IUF ..... 2O% HlOVDC CHI """ """ CAPACITQR·FXD2PF .... . 2M'F500VDCCER 

""" CAPACITOR·FXD 10Pf ..... 5% 300VOC MICA 

A8C21·C22 CAPACITOR-FXD25OPF" ..... 1% llXlVOC MICA "'''' """ CAPACITOR-FXO .0IUF +-20% l00v0c CE:R """ ""'. CAPACITOR-FXD lOUF .... 2O% 25VOC TA """ -'=, CAPAClTOR·FXD .0IUF .... 2O% l00v0c CER """ ""'. CAPAClTOR-FXO IOPF ... S% 300VOC MICA "'''' 
""" DIODE-SM SIG SCKlTTl<Y 

""" DIODe'SWiTCliING 3(N SOMA 2NS 00-35 

INOUCTClARF-CI+MLD1UH1 %.I&60X.385LG 
COR&FERRITE CliOKE·WlDEBAND; IMP,~ 

''0' TRANSjSTOR NPN 51 Po-35OMW FTa300MHZ 2N3904 

"'" TRANSISTOR NPN 51 P(N35()MW FTs300MHZ """. ''0' TRANSjSTOR NPN $I Po-3OOMW FT~HZ 

"OO TRANSjSTOR NPN 51 Po-35OMW FT~HZ ""~ 
"'" TRANSjSTOR NPN 51 POa35OMW FT~HZ 

'"'~ 
TRANSjSTOR PNP $I PD-31OMW FT-25OMHZ la53-0036 

''0' TRANSjSTOR NPN 51 POa35OMW FTaJOOMHZ 04713 2N3904 

"08 TRANSjSTOR PNP 51 P0a310MW FT-25OMHZ """ "OO TRANSjSTOR NPN Sj POa35OMW FToc3OOMHZ 

"" NE"l"WORK·RES8-SIP500.0OHMX7 

'''' Fl£SISTOR 3921% .125WFTC-o+-l oo '"'' NETWORK·RES 8-SIP500.0 OHM X 7 """ 0757·1093 RESISTOR3Kl '11o.125WFTC-o+-1DO ''''' ,.,..,.., RESISTOR2871% .12SWFTC-O+-1DO 

RESISTOR 1K I '11o .125W F"Tc.o..-1DO 

"" NE"l"WORK·RES8-SIP500.0OHMX7 

"" Fl£SISTORl331% .12SWFTC-o.- l 00 ''''' 
"" RESISTOR 51 .1 1%. I25WFTc.o..-1DO ''''' NE"l"WORK·RES 8-SIP500.0OHMX7 

RESISTOR1OK 1%.125WF TC-o.-l00 
RESISTOR1Kl% .12SWFTC-o.-1DO ''''' RESISTOR1OK1% .125WFTC-o.-l00 ''''' RESIST0FI1Kl%.125WFTC-o.-100 

RESISTOR 10 1%.125WFTc-o.-100 
RESISTOR tK 1%. 12SWFTC-O+-l00 
RESISTOR 10K 1% .12SWFTc.o..-l00 

A8R20·R21 RESISTQR1Kl '11o. 12SWF Tc-o.- l 00 

""" NETWORK·RES 8-SIP500.0 OHM X 7 

TERMINAL-snJOSGl ·TIJRPRE5S-MTG 

IC GATE eeL OR·NOR TPl 
~ ICGATEauAD2~NPNOR 

"",.", IC RCVR ECL UNE RCVR TPL 2·INP 

PIN EXTRACTOR """ ,.,,""" 
EXTRACTOR BlI< """ """"" 

See onlroduct,oo10 thIS sect,onforon;lenngonformatoon 

'Iod iccoles factory selected value 
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HP 53708 
Rep laceable Parts 

Table 6-2. Replaceable Parts (Continued) 

Reference HPPart Qty Descriptton Mf' Mfr Part Number 
Designation Number Code 

""" ...... BOARD ASSEMBLY· PROCESSOR (SERIES 280S) 

CAPACITOR-f'XO .0IUF +-20% l00v0c CER 

CAPACITOR-FXD 6OUF+-2O% 6VOC TA "'" CAPACITOR·FX068PF +-10%2IXIVOC CER " .. " CAPACITOR-FXD .01UF +-20% l00v0c CER """ CAPACITOR-FXO .0IUF +-20% l00VDC CER """ CAPACITOR·FXO 33PF +-10% 2OOVOC CER """ 
CAPACITOR-FXO .0lUF +-20% l00v0cCER " .. " 0160-3651 CAPACITOR·FX06BPF +-10%2IXIVOC CER """ 0160-3879 CAPACITOR·F)<O .01UF .... 20% l00v0c CER " .. " '''''' CAPACITOR-FXD 33PF .... 10%2IXIVOC CER """ 0160-2743 

'''''' CAPACITOR·FX06OlJF .... 2Q% avec TA "'" lSOO6OeX0006Il2 
CAPACITOR·FXD .O lUF .... 20% l00v0c CER ,-
DlODE·SWlTCHING 3l1II5OMA2NS 00-35 

CORE·FERRIlE CHOKE·WlDEBANO; IMP::>680 

EXTR·PC BO BLK POL YC ,062·BD-THKNS '''''' PlN-GRV.062-IN·DlA.25-IN-LGSTL '''''' 
TRANSISTOR NPN 51 DARL f'O-310MW 

A9Rl·R3 181CHl279 NElWORK-RES I()'SIP 4.7KOHM X 9 01121 

""' -- RESISTOR51.11 % .Oi5WFT~I00 ,,,., 
""' " ... = RESISTOR4.&4KI % .05WFTC-O+-I00 

M" 1810-0277 NEl"WORK .. FU::S 1().$IP2.2KOHM x II 

"'" -,,,, RESISTOR2.61KI %.05WFTC-O+-I00 - RESISTOR 1621%.I25W FTC-O+-l00 

"" ..... "" RESIST0A21 ,5Kl%.05WFTC-O+-I00 ..... "" RESIST0A1Kl %.05WFTG-O+-l00 

RESISTORIK1 %.C5WFTC-O+-IOO 

..... n" RESIST0A3.16Kl% .C5WFTC-O+-I00 
0698·72<18 RESISTOR 3.16K 1% .05WFTG-O+-IOO 

""- RESISTOR1001(1 '4.125WFTc-o.-l00 ..... "" RESIST0A4.64Kl'4.05WFTc-o.-l00 -- RESISTOR 10K 1%.05WFTc.o....l00 

0698·7236 RESISTOR lK 1%.o5WFTc.<l+-100 -- RESISTOA10K 1'4.05WFTc-o.-l00 

'''''' ..... "" RESISTORIK1 % .OSWFTc-o..-l00 

"'" ..... "" RESISTOR4.&4KI '4 .05WFTC-O+-I00 

... " RESIST0A101 % .OSWFTC.oCl-+-l00 

""" 0698-7196 RESIST0A21.51 '4 .05WFT~I00 .. '" ..... "" RESISTOR1KI % .OSWFTc.o.-l00 
RESISTOR21.51 % .000 FTG-O+-l00 
RESISTOR IK 1'4 .OSWFTG-O+-lOO 

""" 0698-7168 RESISTOR 10 1%.OSW FTC-O+-IOO ..., ..... = RESISTOR4.64KI '4.CEoNI"TG-O+-I00 ... " ,,"-"" RESISTOR lK 1% .05WFTG-O+-l00 

""" _no< RESISTOR IK 1'4.05WFTc-o.-l00 .... 0(;98-7260 RESISTOR lDK 1'4.05WFTCoOt-l00 

SWlTCH-$L II).IAOIP-SUDE·ASSY .IASOVOC 

TERMINAl-SnJD SGL·TUR PRES5-MTG 

-, Ie ORVR TTL S sus QUAD 

""' 1820-1081 Ie ORVR TTL S sus QUAD ,=. 
"'" """" .... ROM. PROGRAMMED """ ""' Ie GATE TTL LS NANO"TPL3--lNP 

Ie NMOS 1024 (1K) STAT RAM 36().N$ 3-$ 

"'" ICINVTTLLSHEJ(I·1NP 

"'" 182().11!il7 ICGATETTLLS NAN00UA02 .. INP 

"'" 1818-0135 :~~~~~I~~A~~~~NS3-S 
"'" SN74LS2ON 

ICNMOS 1024 (1K) $TAT RAM 360-NS3-S MCM68A1OL 

See mlroduct,on to th,s sec!,on for ordering ,nfo.-mal,on 
°lndicates factory selected value 
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HP 53708 
Replaceable Parts 

Reference 
Designation 

6-12 

HPPart 
Number 

Q1y 

Table 6-2. Replaceable Parts (Continued) 

Description 

Ie FF TTl. LS D-TVPE POS-EDGE·TRIG COM 
ICORVRTT1.BUSHEX 1·INP 

ICDRV1lTIlaUSHEX1·INP 
Ie BFR TTL LS NAND OUAD 2~NP 

ICDRVRTILSUS HEX HNP 
ICINVTTlLSHEXHNP 
Ie MICPROC NMOS 8-BIT 
Ie BFR NMOS ClOCK ORVR 
ICGATETTL LSNANDQUAD2·INP 

NOT ASSIGNED 

$ee,ntroduCl1onloth,ssect,onforordenngonfonnahOn 
'Indicales facloryselected value 

Mf' 
Code 

Mfr Part Number 



HP 53708 
Replaceable Parts 

Table 6-2. Reolaceable Parts (Continued) 

Reference HPPart QIy Description MI, 
Mfr Part Number 

Designation Number Code 

BOARD ASSEMBLY. DISPLAY INTERFACE 
(SERIES 1108) 

CAPAClTOR·FXO l000PF +-20% l00VDC CCR " ... ., 
CAPACITOR-F'XO .OIUF +-20% l00VDC CER ""'" CAPACITOR·FXO l000PF +-20% l00VDC CCR ""'" CAPACITOR·FXO .D1UF..-2O% l00VDC CCR " . ., 
CAPACITOR·FXO lUF ... 2O'\I, SOVDC TA "'" CAPACITOR·FXO 6OUF+-2O% 6VDC TA "'" CAPACITOR-FXO .O IUF ... 2O% l00v0cCCR 
CAPACITOR·FXO lUF ... 2O% SOVDC TA 56289 
CAPACITOR·FXO 33OU1'+-10% 6VDC TA "'" 
SOCKET ~C 1&-CONT OIP-5UlR 

CORE·FERRITE CHOKE·WlDEBANO: 1MP:>680 
Alll2 INDUCTOR 260UH 15% " . ., 
All13 CORE·FERRITE CHOKE-WlOEBANO: 1MP:>680 """ 

EXTR-f'CBDBLKPQt.YC .062-8D-THKNS , ... , 
EXTR-f'CBD8LKPQt.YC.062-8D-THKNS """ CABLE TIE .062·.fl2S.OIA .091·we NYL ""'" P1N-GRV .062·IN·DlA.25-IN·LGsn ,,"" 
TRANSISTOR PNP 51 f'Oo,lW FT-soMHZ -- RESISTOR 36.31%.12SW FTCoO+-l00 

""""" RESISTOR 36.31% .12SW FTCoO+-l00 ,.,.- RESISTOR51.11 %.05W FTCoO+-l00 
A11R. """"" RESISTOR36.31 %.125WFTCoO+-I00 , .... 
AllR5 """"" RESISTOR36.31 %. I'25WFTc-o..-l00 "'" 

RESISTORS1.ll%.05WFTCoO+-l00 , NETWORK·RES HIP330.0 OHM X 8 
06911-7218 " RESISTOR 178 1% .05W FTCoO+-l00 

-"" RESISTOR36.31 %.125WFTCoO+-l00 "'" 
""'""" RESISTOR36.31 %.I25WFTc-o..-I00 "'" 

RESISTOR51 .11%.05WFTCoO+-I00 245046 
0698-7218 RESISTOR 178 1%.05WFTCooO+-l00 , .... C3-1I8-TD-I78R·F 

,..."" RESISTOR36.31 % .I25W FTc-o..-loo " ... C4-1I8-TCl-38RJ-F 

""'""" RESISTOR38.31 %. I25W FTCoO+-loo , .... C4-1I8-TCl-38RJ-F -- RESISTOR51.11 %.05WFTCoO+-I00 , .... 
0&9&-7218 RESISTOR 1781%.05WFTCoO+-loo C3-1I8-TO-I78R·F 

""""" RESISTOR36.31 %. I25W FTc-o..-loo C4-1/B-TCl-361U-F 

,.,."" RESiSTOR38.31 %. I25W FTCoO+-lOO 
RESISTORS1.II %.05WFTCoO+-l00 
RESISTOR 1781%.05WFTCoO+-lOO 

,.,."" RESISTOR36.31 %. I25WFTCoO+-lOO 

-"" RE5ISTOR36.31 %.125WFTCoO+-loo ,.,.- RESISTOR 51.1 1%.05W F TCoO+-loo 
0698-7218 RESISTOR 1781%.05WFTCoO+-lOO 

""'"- RESISTOR51.11 '4.05W F TCoO+-l00 

RESISTOR 178 1%.05WFTCoO+-l00 
RESISTOR 178 1% .05W F TCoO+- l oo "'" RESISTOR 1781%.05WFTCaoO+-loo , .... 
NETWORK·RES ~1P330.0 OHM x 8 81637 
RESISTOR 1781 %.05WFTCooO+-loo , .... 
RESISTOR 178 1'4.05WFTCoO+-l00 , .... 
RESISTOR 178 1%.05WFTCoO+-loo , .... 

AllR33 RESlSTOI'II781 %.05WFTCooO+-loo , .... 
Al1R34 RESlSTORI781 %.05WFTCoO+-I00 C3-lIS·TO-I78R-F 

RESISTOR 178 1'4.05WFTCoO+-l00 C3-1/B-TO-I78R-F 

RESISTOR 1781%.05WFTc.o...l00 "'" RESISTOR 1781%.05WFTC-o...loo " ... NETWORK-flES S-SIP4.7K OHM X 4 ""'" NETWORK-R£S S-SiPol.7KOHM X 4 "'., 
RESISTOR5111%.12~WFTCoO+-IOO 

See 'ntrocluctJon10 Itussect,onforonie:nng,nlormat,on 
'Indicates filctoryselected valUf: 
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HP 5370B 
Replaceable Parts 

Reference 
Designation 

AllU21 
Al1U22 

AllU24 
AllU25 

6-14 

HPPart 
Number 

Qty 

Table 6-2. Replaceable Parts (Continued) 

Description 

RESISTOR2611% .125WFTc.o..-l00 
RESISTOR 15()Kl %.125WFTC..o.-l00 
RESISTOR 15()Kl 'J(, .125WFTC..o.-l00 

IC DRVR TTl NAND DUAL 2·1Nf' 
ICTTlLS&t·B1TSTATRAM80-NS3-S 
IC DAVR TTl. NAND DUAL 2·1NF> 
ICTTlLS&t·BITSTATRAM80-NS3-S 
IC DCDR TTl seD-TO-OEC 4-TO-lI)-UNE 

IC DRVR TTl NAND DUAL 2·1NP 
lCTTlLS&t·B1TSTATRAM80-NS3-S 
lC DAVR TTl NAND DUAL 2·1NI' 
lCRGTRTTlLSD-TYf'EOUAD 
IC ORVR TTl NAND DUAL 2·INP 

lC MUXRIOATA·SEL TTl LS 2·TO-l·LlNE QUAD 
lC DRVR TTL NAND DUAL 2·1NP 
lC RGTR TTL LS D-TYPE OUAD 
IC DCDR TTl seD-TO-OEC 4·TD-lo-L1NE 
lC GATE TTL LS NAND DUAL4~NP 

lCGATETTLLSNAND8-1Nf' 
ICCNTFITTlLSBINASVNCHRO 
lC GATE TTL LS NAND DUAL4~NP 

IC GATE TTL LS NAND OUAD2·INf' 
ICFFTTlLSD-TYPEPOS-EOGE·TRIG 
ICCNTFITTl LS BIN OUAL 4-BIT 
IC INVTTl LS HEX l ·INP 
IC GATE TTL NAND QUAD 2·INP 
IC GATE TTL LS NAND DUAL 4~NP 
Ie WI TTL LS MONOSTSl ReTRlG DUAL 

NOT ASSIGNED 

See introduction to this section lor ordering inlormation 
' Indicates lactory se lected value 

Mf' 
Code 

01295 

"'" 

Mfr Part Number 

OM74LS173N 
$N75452BP 



Reference HPPart Qty 
Designation Number 

" , , 

0757-0279 

""""'" 0757-(1279 

""""'" 

Al~13 0151-OQ. 
Al~I.·Rlti """"'" 

1620-1." 
1620-1187 

Table 6-2. Replaceable Parts (Continued) 

Description 

BD ASSY. S ERVICE A ID (SERIES 1748) 

CAPACrTOR·FXO .OlUF ... 2O% l00v0c CCR 
CAPACITOR·FXO 15UF ""0% 20VDC TA 
CAPACITOR·FXD l00PF ... 2O%2OOVEC CCR 
CAPACITOR-FXD.OlUF ... 2O%100v0cCER 
CAPACrTOR.FX0100PF ... 2O%2OOVECCER 
CAPACITOR-FXD .0I UF ... 2O% l00v0c CCR 

CAPACITOR·FXD 15UF ... ,0%2OVDCTA 
CAPACITOR-FXD .01UF ... 2O% l00v0c CER 
CAPACITOR·FXO . lUF ... 20"4 5OVOC CCR 

CAPACITOR·FXO.01UF ... 2O%100v0cCER 
CAPACITOR·FXD.1UF ... 20"450VOCCER 
CAPACITOR·FXD:J.3PF .... ,0%2OOVDCCER 
CAPACITOR·FXDBOUF"'2O%6VOC TA 
CAPACITOR~I5UF",'0%2OVOC TA 

DIODE·ZNE1NS236.2V5% 0c)'7·POo .• W 

SOCKET~C 16-CONTDIP-sLOR 

CORE·FERRITE CHOKE-WlDE9ANO; IIMP:>680 

EXTRPCBDBLKPOLYC.062-eo-TliKNS 
PIN GRV .062-IN·OIA.2S-lN-lGSTL 

RESISTOR 51.1 1%.I25WFTC.oCl+-1OO 
NETWORK·RES 5-SlP UK OH/,I. X • 
RESISTOR 3.16K 1% .125W F TC-O+-l00 
RESISTOR 2.61K I'll. .125W F TC-O+-1OO 
RESISTOR3.16Kl%.I25W F TC-O+-l00 
RESISTOR2.tilK 1%. l25W F TC-O+- l 00 
RESISTOR 1.33K 1%.l25W F TC-O+-IOO 

RESISTOR 1.33K 1%.I25WFlCaO-o-l 00 
RESISTOR 1.1K 1%. I25WFTC-Ot-l00 
RESISTOR 1.11<: 1% .I25WFTC-O+-l00 
RESISTOR2.611<:1 % .125W F lCaO-o- l 00 
NOT ASSIGNED 
RESISTOR~ 1%.125WFTc.o...l00 

SWITCH TGL SUBIIoIIN SPOT.5A l2OV1C PC 

TERMINAl STUD SGlTUR PREss-MTD 

ICCOMPTRTTLLSIAAGTO.·8IT 
IC DeDR TTL LS 3-TO+UNE 3-INP 
IC FFTTL LS D-TYPE POS-ElXiE·mtG COM 

IC GATE TTL LS NAND &oINP 
ICCOMPTR TTL LSIAAGTO __ 8IT 
IC GATE TTL LS NAND DUAI. .... NP 
ICFFTTLL5D-TYPEPOS-ElXiE·TRlGCOM 
IC GATE m LS NANDOUAD 2·INP 

IC GATE m LS NAND TPL 3-1NP 
IC GATE m LS NANDOUAO 2·INP 
IC GATE m LS NAND OUAD 2~NP 
Ie CONV JoB-tvA 16-DIP-C Pl<G 
!C oP ANP we &-OIp.p PKG 

See introduction to this seaioo for ordering infOllTlalion 
' Indicootes flctory selected value 

HP 5370B 
Replaceable Parts 

Mf. Mfr Part Number 
Code 

""" 053~14 

'''''' "'" """ '''''' '''''' """ 
'''''' 
""" 
""" --"". "'" 

'''''' "'" 
2'5-16 

'''''' 

C.·1/6-T().I331·F 
C..l/6-T().1101·F 

SH7_LS85N 

""'''''" 

SN7'LS12N 
SN7.lSOON 

0.713 

'"'' 
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HP 53706 
Replaceable Parts 

Reference HPPart 
Designation Number 

A15U1.t 
A15U15 

6-16 

1820-1112 
1820-1368 

Qty 

Table 6-2. Replaceable Parts (Continued) 

Description 

BOARD ASSEMBL.Y· HP-IS INTERFACE 
(SERIES 2732) 

CAPACITOR-FXD .OlUF .... 2O% l00v0c eER 
CAPAGITOR-FXD OOUF+-2O% 6VDC TA 
CAPACITOFHXD O.OlUF l00v 

LEO.I.AMP LUM-INT. 1MCD IF-20W,-MA)( BVH-5V 

SOCKET-Ie 16-CQNT DlP·SWR 

CORE·FERRITE CHOKE-W1OEBAND; IMP:>680 

EXTR·PC so BLK POlYC .o62-SO-THKNS 
PlN-GRV .062-IN-DlA.25-IN-lGSTl 

RESISTOR51.11% .125W FTc-¢.+-100 
RESISTOR5111% .125WFT~I 00 

NE1WOOK-RES 9-$lP4.7KOHM x a 

TERMINAl-STUD SGl·TUR PRES8-MTG 

Ie FF TILLS D-TYPE POS-EDGE-TRIG 
ICDCDRTTLLS3-T0-8-UNE3-INP 
IC FF TIlLS D-TYPE POS·EDGE-TRIG 
Ie GATE TTL LS EXCL-OR QUAD 2·INP 
IC GATE TTl LS NAND S·INP 

Ie FF TTL LS C-TYPE PQS·EDGE-TRIG 
IC GATE TTL NAND TPL 3-INP 
Ie RGTFlTTLLS D-TYPEOUAD 
Ie FF TTL LS D-TYPE POs-EOOE·TRIG 
ICDRVRTTLBUSHEX 14NP 

Ie FF TTL LS [)"TYPE POS-EDGE-TRIG COM 
Ie GATE TTL LS NANOOUAD 24NP 
IC DRVRTTl BUS HEX l-1NP 
IC GATE TTL LS NOR TPl 3-INP 
IC FF TTL LS D-TYPE POs-EDGE·TRIG 

IC FF TTl LS J.K BAR POS-EDGE·TRIG 
ICGATETIlLSNOROUAD2~NP 

IC FF TTl LS (). TYPE POS·EDGE· TRIG 
IC FF TTl LS J-K BAR POS-eDGE·TRlG 
IC INV TIl LS HEX HNP 

IC GATE TIl LS NOR 0UAD2·INP 
IC FFTTlLS[).TYPE POS·EDGE·TRIG PRl·IN 
ROM-PROGRAMMED 
IC GATE TIlLS NOR OUAD2·INP 
IC FF TTlLS [).TYPE POS·EDGE·TRIG PRl·IN 

IC FF TTlLS [)'TYPE POS-EDGE·TRIG 
IC FF TTlLS [). TYPE POS-EDGE· TRIG PRl·IN 
IC TRANSCEIVER TTl INSTR·BUS IE&-488 
ICGATETTlLSNANDTPL:>-INP 

IC TRANSCEIVER Tn.INSTR·BUS IE& .... 88 
IC TRANSCEIVER TTlINSTR·eus IEEE.4B8 
IC GATE TIL LS NANDQUAD2~NP 
IC TRANSCEIVER TIlINSTR·euS IEEE-488 
ICCOMPTR TTLlMAGTD5-BIT 

IC GATE TTl LS NOR QUAD 2·INP 
IC FF TIlLS OoTYPE POS·EDGE·TRIG 

SOCKET-IC 16-CQNT DlP-$LDR 

See inlrodUCIion10 Ihi5\.eCtiOllfor ordering informalion 
'Indicates factory" selected value 

MI. Mfr Part Number 
Code 

"'''' 
"'" 

24546 
24546 

SN74lS03N 

""""'" 

01295 

"'" AM74LS374AP 

""" """.-
01295 

"'" 
,,~ 

"'" AM74LS374AP "",,,,.., 

SN74LSOON 

""""'" 



Reference 
Designation 

A1Wl4 
A1Wl5 

HPPart 
Number 

06!l8-31~5 

0757.(128() 

0757.(128() 
0757-0407 

182().11!15 
182().1207 

182().119'\1 
182().1195 

1821).1112 
1821).1216 

Table 6-2. Replaceable Parts (Continued) 

Description 

BOARD ASSY· ARM INTERFACE (SERIES 2332) 

10 CAPACrTOR·FXQ .01UF .... 2O% lOOVOC CER 
1 CAPACrTOR.FXO lOUF .... l0"4 20VDC TA 

CAPACrTOR·FXO .01UF .... 2O% lOOVDC CER 

CAPACrTOR·FXO 6OUF .... 2O%8VOC TA 
CAPACrTOR-FXO 10CiCPf +-20"4 lOOVOCCER 
CAPACrTOR-FXO.OIUF .... ,0"4100vOCCER 

EJ(lJI-I'C80BLKPOlYC.062·BO-TIiKNS 
PlN-GRV.062-IN-OIA.2S-IN-lGSTt. 

RESISTOR 1331'110.125W FTC-O+-l00 
RESISTOR 200 1'110.125W FTc;..o...l00 
RESISTOR3.48I<1'110.12~WFTC-O+-100 

RESISTOR3.48I<1'11o.125W F TC-O+-1OO 
NETWORK-RES a-SIPSOO.O OHM x 7 

RESISTOR3.48I<1 '11o .125WFTC-O+-1OO 
RESISTOR28n< l'llo.l25WFTc.o-l00 
RESISTOR 3.481< 1'110 .125W F TC-O+-1OO 
RESISTOR4.54KI'11o.12SWFTc;..o...,OO 
RESISTOR lKl'11o.125WFTc.o-l00 

RESISTOR B.BIK 1% .12SW F Tc.o-l00 
RESlSTOR1KI'11o.125WFTC-O+-l00 
RESISTOR 200 l%.l25W FTC.O+-l00 
RESlSTOR51.11'11o.125WFTC'O""l00 
NETWORK-RES S-SIP.OKOHM X 4 

NETWORK-RES &-S1P500.0 OHM X 7 
NETWORK-RES S-SIPUK OHM X 4 
RESlSTOR51.11"'.I25WFTc;..o...l00 

IC COMPARATOR GoP OUAO 14-OI P·P PKG 
IC Fr' Tn LS 0-TYPE Pes-EDGE-TRIG COM 
IC Fr' Tn LS 0-TYPE I'OS-EOGE-TRIG COM 
ICGATE TnLSNANOB-lNP 
IC FF TTl LS O-TYPE Po&EOGE-TRIG COM 

IC F!= TTl LS O-TYPE I'OS-EDGE-TRIG COM 
ICGATE TnNAN01l'l.3-INP 
IC Fr' TTl LS O-TYPE I'OS-EOGE-TRIG COM 

IC F!= TTl LS 0-TYPE POS·EDGE-TRIGo COM 
ICOCOR TnLS3-TI).&-UNEJ.INP 
ICFr'TTlLSO-TYPEI'OS-EOOE-TRIG 
ICOCORTTlLSJ.TO-&-UNEJ.INP 
IC MUXMJATA-SEL Tn LS 2-TO-l-UNE 

ICFFTnLSO-TYPEI'OS-EOOE-TRIG 
IC MUXMJATA-$El Tn LS 2-To.l-UNE 
IC CWTR TTl LS BIN ASYNCHRO 
IC MUXMJATA-SEL TTl LS 2-TQ.l-UNE 
IC CWTR Tn LS BIN ASYNCHRO 

ICMUXMJATA-SElTTlLS2-TQ.l-LiNE 
IC CWTR Tn LS BIN ASYNCHRO 

See inlTOduClion to this sectioo for ordering informalion 
"Indicate3; f~ctory5elecled v~lue 

HP 5370B 
Replaceable Parts 

Mj, 
Mfr Part Number 

Code 

05370-60016 

""" "'" """ 
"'" """ """ 

,..., ,..., 
24546 
24546 

,,~ 

,,~ 

,,~ 

"'" ,,~ 

,,~ 

" . ., 
""" ''''' 

SN74L517SN 
SN74LS3ON 

'"'' " . ., 
SN74LS74AN 
SN74LS136N 
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HP 5370B 
Replaceable Parts 

Reference 
Designation 

A17R31 
A17f132 

6-18 

. oro 
·C23 

" ."" 

HP Part 
Number 

,,,."" 
069&-7243 ... "" 
_n~ 

069&-7229 

Table 6-2. Replaceable Parts (Continued) 

Description 

BOARD ASSEMBLY-COUNT CHAIN (SERIES 1832) 

CAPACITOR-FXD .0IUF +-20% l00VDC CER 
CAPACITOR-FXD 6OUF ... 2O% 6VDC TA 
CAPACITOR-FXD .0IUF ... 2O% l00VDC CER 

CAPACITOR-FXO .0IUF ... 2O% l00VDC CER 
CAPACITOR-FXD .0IU F +-20% l OOVDC CER 
CAPACITOR-f'XD l 000PF ... 20% l00VDC CER 

CAPACITOR-f'XO 6OUF ... 2O% SVDC TA 
CAPACITOR·FXO l000PF +-20% lOOVDC CER 
CAPACITOR·FXD .01 UF +-20% lOOVOC CER 
CAPACITOR·FXD l000PF ... 2O% l00VDC CER 

CORE·FERRITE CHOKE-WiDEBAND; IMP:>680 
INDUCTOR RF-CH-MLD t20NH 10% . 1 ~DX.26LG 

CORE·FERRITE CHOKE-WIDEBAND; IMP:>SSO 

EXTR:.pc eo BLK POLYC .o62·BD-THKNS 
Pl N·GRV .062·IN-DIA .25-1N-LG STl 

RESISTOR4641 %.1 2SW FTc-o.-lOO 
RESISTOR 4.64K 1% .125W FTc-:>+-IOO 
RESISTOR 750 1%.1 2SW FTc-o.-lOO 
RESISTOR 1.471( 1% .125W F Tc-o.- l OO 
RESISTOR 1.21 K 1% .125WFTc-o.- l 00 

5 NETWORK· RES 5-SlP,,-7K OHM X 4 
12 RESISTOR3.48K 1%.OSWFTc-o.-tOO 
12 RESISTORI .!il6KI% .OSWFTc-o.-IOO 
17 RESISTOR IK 1% .OSW F TC-O+-l00 

RESISTOR 1.9SK 1%.05W FTC-O+- lOO 
RESISTOR I K 1%.OSWFTCaO+-100 

RESISTOR 1.961< 1%.05WF Tc-o.-lOO 
RESISTOR lK 1% .05W FTCaO+-l00 
RESISTOR 1.96K 1% .OSW F TC...o.-tOO 
RESISTOR IK 1% .OSWFTc-o.-100 
RESISTOR 1.96K 1%.05WFTCooO+-lOO 

RESISTOR lK , % .05W F TCaO+-lOO 
RESISTOR 1.96K l%.OSWFTC...o.-l00 
RESISTOR lK 1% .OSWFTCaO+-l00 
RESISTOR 1.!iI6K 1% .05W F Tc-o.- l00 

RESISTOR 5111%.05WFTc-o.- l00 
RESISTOR l.9SK 1'4.OSW FTC...o.-lOO 
RESISTOR 5111%.OSW FTc-o.-l00 
RESISTOR 1.961< 1'4.OSWFTC..o<-I00 
RESISTOR 511 1%.05WF TC-O+-1OO 

RESISTOR IK1% .OSWFT~100 
RESISTOR 1.9SK 1'4 .05W F TC-o.-l00 
RESISTOR5111%.OSWFTc-o.-100 
RESISTOR 1.!I6K 1% .OSW F TC-:>+-l00 
RESISTOR5111 % .05W FTc-o...l00 

RESISTOR 1.!I6K 1% .OSW FTC-<l+-100 
F1ES1STOR5111 '4 .OSWFTCaO+-IOO 
R£S ISTOR l Kl %.05W FTC-:>+- l 00 

RESISTOR61.91 "1o .OSW FTc-o.-100 
RESISTOR lK 1 ..... 12SWFTC-O"'l00 
R£SISTOR l K 1%.05WFTc-o.-l00 
NETWORK·RES 5-Sl P4.7KOHM X 4 

IC FFTTL LS J-K NEG·EDGE·TRIG 
IC CNTR TTL LS BIN ASYNCl-iRO 
IC MUXR/DATA--SEL TTLL$2-TQ.I·UNE 

See introduction to this section for ordering information 
'I nd ic.ales factory selected val ue 

MI. 
Code 

Mfr Part Number 

28480 0160-3879 
!i-S2B9 15OO606X0006B2 

""" """ """ 
"'" """ """ ""'" 

24546 
24545 



Reference 
Designation 

HPPart 
Number 

182()..1«1 

182()..1439 

Table 6-2. Replaceable Parts (Continued) 

Description 

ICMVXRIDATA-$El TTlL52-TO-l-UNE 
ICADORTTlLS8IN FVl.lAOOR ,·err 
ICMUXRIDATA-SEl TTlLS2-TQ.HINE 
ICMLlXRlDATA-SELTTlI.S2·TQ.HJNE 
ICAOORTTlLS8IN FULlAOOR ..... err 

ICMUXRlDATA-SEL TTlLS:!-TO-l-UNE 
ICMUXRIDATA·SEL TTlLS:!-TO-l-UNE 
IC AOOR TTlLS SlN FUll AOOR ... err 
ICI~TTll$HEX1·'NP 

IC AOOR TTl LS BIN FVU. AOOR 4-61T 

ICFFTIlLSJ.KNEG-EDGE·TRIG 
IC CNTR TIlLS BIN ASYNCHRO 
IC ADOR TTl LS BIN FUll AOOR ..... SIT 
IC CNTR TIlLS BIN ASYNCHRO 
IC XL -m eel ECl· TO-TIl QUAD NNP 

IC COMPARATOR GP QUAD I ..... OIp·p PKG 
IC FF ECL D-MI'S DUAl.. 
IC FF ECl [)'W'S DUAl.. 

ICFFECl[)'W'SDUAL 
IC GATE eeL OR·NOR QUAD 24NP 
IC RCVR ECl UNE RCVR Tl'L 24NP 

See introdvctiO<1 !O tllis section for ordering informatiO<1 
' Indicatesfaaory selected value 

MI, 
Code 

HP 53708 
Replaceable Parts 

Mfr Part Number 

SN1' lS2S8BN 
SN1' lS283N 
SN1' LS258BN 
SN1' LS2S8BN 

SNUl$112AN 
SNUI.S293N 
SN7'lS283N 
5N7'lS293N 
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HP 53708 
Rep laceable Parts 

Reference 
Designation 

HPPart 
Number 

Al8Cll 
Al 8Cl:! 

Al8CRI 
Al 8CR2 

6-20 

Table 6-2. Replaceable Parts (Continued) 

C Qty DescriptIon 

BD ASSY-DACINO LOGIC (SERIES 2316) 

Mf' 
Code 

12 CAPAClTOR..FXO.01UF+-20% 100VOCCER 
2 CAPACITOR..f'XD 36PF +-5% 3OOVOO MICA 

CAPACITOR..FXO 36PF +-5% 300Voo MICA 
CAPACITOR..FXO .01 UF +-20% l00VOC CER 
CAPACITOR-FXD .01UF +-20% l OOVOC CER 

CAPACITOR·FXO 15UF+-10% 2OVOC TA 
CAPACITOR-FXO .01UF +-20% l00VOC CER 
CAPACITOR-FXD 15UF+-10% 20VOCTA 
NOT ASSIGNED 
CAPACITOR..f'XO .0IUF +-20% l00Voo CER 

CAPACITOR-FXD .01UF+-2O% I00v0cCER 
CAPACITOR·FXO .OIUF +-20% lOOVoo CER 
CAPACITOR·FXO 15UF+-10% 2OVOO TA 
CAPACITOR-FXO .0IUF +-20% l00voo CER 
CAPACITOR·FXO 15UF+-10% 2OVOO TA 

CAPAClTOR..FXO .OIUF +-20% l00v0c CER 

"." 
"''' 2S480 

"''' 
CAPAClTOR..FXO .OlUF +-20% l00voo CER 28480 
CAJ'AClTOR·FXO 15UF+-10% 2OVooTA 56289 
CAPAClTOR..FXO .OlUF +-20% l00voo CER 28480 
CAPAClTOR·FXO 15UF+-10% 2OVoo TA 56289 
CAPACITOR.v TRMR..cER 2-81'F 350V PC-1.nG 52763 
CAPAClTOR·FXO 15UF+-10% 2OVoo TA 

INDUCTOR RF..cH-MLO.56OUH 10% .1050X.26LG 28480 
INDUCTOR RF..cH-MLO.56OUH 10% .IOSDX.26LG 28480 
INDUCTOR SONH 20% . lOS0x.26LG 0d0 28480 
CORE-FERRITE CHOKE·WlDEBANO; IMP:>-680 28490 
CORE-FERRITE CHQKE·WlOEBANO; IMP;>-680 28480 

INDUCTOR RF..cH-MLO l 20NH 10% . IOS0X.26LG 28480 
CORE·FERRITE CHOKE·WlDEBANO; IMP;»660 28480 
INOUCTOFI RF_CH-MLD l 20NH 10% .1050X.26LG 28480 
CORE·FERRITE CHOKE-WlDEBAND; IMP;>080 284SO 
CORE·FERRITE CHOKE·WlDEBAND; IMP;>-680 28490 
INDUCTOR SONH 20% .IOSDX.26l.G 0d0 28490 

ElCTH-PCBDBLKI"OIXC.062-8D-THKNS 
PlN-GRV .062·IN·O!A .2SoIN·LGSTL 

RESISTOA 2.37K 1% . 125WF To.o-l00 
RESISTOR2.37K 1%.125WFTCoO+-l 00 
RESISTOR ~.64K 1% .125W F Tc.o-l 00 
RESISTOR-TRMR 2001 0% C SIDE·ADJ l -TRN 
RESISTOR·TRMR 200 10% C SIOE·ADJ l _TRN 

RESISTOR 4.64K 1%.125WFTCaO+-l00 
RESISTOR 4.64KI%.1 25WFTCoO+-l00 
RESISTOR-TRMR 200 10% C SIOE-ADJ I·TRN 
RES ISTOR 4.64K I%.1 25WFTC-O+-1OO 
RESISTOR 4.64K 1%.125WFTc.o.·l OO 

RESISTOR2.15Kl %.1 2SWFTCoO+-I 00 
RESISTOR 100 1% .125WFTCaO+-l00 
RESISTOR1.78Kl %.12SWFTCoO+-l00 
RESISTOR 1.21K l % .I2SWFTCoO+-l00 
RE$ISTOR·TIWR2001 CJ% CSIOE·ADJ 1·TRN 

RESISTOR 1.21K 1% .125WFTc.o-l00 
RESISTOR5111%.12SWFTc.o-l00 
RESISTOR 2.37K 1% .125W F Tc.o+-lOO 
RESISTOR2.37Kl %.12SWFTC'O .... I00 
RESISTOA·TRMR 2001 0% C SIDE·ADJ l_TRN 

$ee introduaion 10 Ihis section for ordering information 
'Indkates factory selecled value 

24546 
24546 

24546 

""" 

,,~ 

" . ., 

Mfr Part Number 



Reference HPPart Qty 
Designation Number 

A18R21 -R22 0696-3150 
AI8R23 0151-0«2 
AI8R24 
AI8R25 

0157-<)819 

"'....,.. 

"'"""" ""'""" -
0757-0416 

"""'"' 0157-0416 
0151-0276 

"',.,." ..,."'" 

182().1195 
1820-1195 

·A1BU17 

Table 6-2. Replaceable Parts (Continued) 

Description 

RESISTOR2.S7K 1% .125Wf TC..o-.--tOO 
RESISTOR 10K 1%. 125W 
I1.ESISTOR8251%.12!W fTC-O+-l00 
RESISTOR 2.37K 1% .125W f TC-O-t-l00 

RESISTOR 825 ' %. 125W fTC-O+-l00 
RESISTOR 825 1% .125W F TC-O+-l00 
RESISTOR 2.37K 1% .125W f TCoO+-l00 
RESISTOR·TRIIAR 200 10% C SIDE·A[)J 1-!fIN 
RESISTOR2.S7K 1% .125WfTCoO+-l00 

RESISTOR 909 1 % .5W f Tc-o-.-l00 
RESISTOR 10 1%.12SWfTc-G+-l00 
RESISTOR 909 1% .5W fTCaO+-l00 
RESISTOR2.15K '% .125WfTc.o.-l00 
RESlSTOR2.37K ' % .125WFTC-O+-l00 

RESISTOR 2.S7K l %. l25WfTC-O+-l00 
NOT ASSIGNED 
RESISTOR4.64K1 % .125WfTC-O+-IOO 
RESISTOR 4.641< 1% .125W f~l00 
NOT ASSIGNED 

RESISTOR2Z7I % .I25W FTC-O+-l00 
RESISTOR4&41% .125W fTCooO+-l00 
NETWORK·RES 8-SIP330.G OHM X 7 
RESISTOR5111%.I25WfTC-O+-l00 

RESISTOR 61.9 1% .12SW f TCoO+-lOO 
RESISTOR 511 1% .125W f TC-O+-l00 
RESISTOR2371%.1 25WFTC-O+-100 
RESlSTOR5111%.t25WFTC-O+-IOO 
RESISTOR 61.91 % .125W fTCoO+- l00 

RESISTOR5111 %. 125WfTC-O+-100 
NETWORK-RES 9-SlPIO.OK OHM X II 
NETWORK-RES 8-SIP330.0 OHM X 7 
RESISTOR 61.91 % .125W FTCoO+-l00 
RESISTOR lK 1%.125WFTc.o.-HIG 

RESISTOR 1781% .125WFTC-O+-l00 
RESISTOR 1781% .125WF TC-O+-l00 
RESiSTOR2.37K 1% .125WFTC.oO-+--l00 
RESISTOR 1.2tK 1% .t25WfTC..o-.--l00 

TERMINAL-SnJD SGl-TUR PRES-S-MTG 

ICFFTTl LSD-TYPE POS·EDGE·TRlGCOM 
ICFFTTl LSD-TYPE POS-EDGE·TRlGCOM 
ICFFTTlLSD-TYPE POS-EDGE·TRJGCOM 
ICFFTTl LSD-TYPE POS·EDGE·TRJGCOM 

Ie FFTTllSD-TYPE POS-EDGE·TRlGCOM 
Ie FFTTl lS OoTYPE POS-EDGE·TRIG COM 
IC CONV 8-B-OIA 16--{)IP-C PKG 
Ie CONY 8-B-OIA 16-DIP-C PKG 
NOT ASSIGNED 

Ie OP AMP GP QUAD 14-OP·P PKG 
ICCOMPARATOR GP OUAe 14-OIP·P PKG 
IC IlAULTlPlXR 2-CHAN--ANlG TRIPLE 18-OIP-P 
Ie IlAULTlPlXR 2-CHAN-ANLG TRIPLE 16-01P·P 
Ie RCVR ECl UNE RCVR TPL 2-INP 

IC GATE ECt. NOR QUAD 2·INP 
IC FF EClO-ws DUAL 
Ie GATE ECI. NOR QUAD 2·INP 
IC FF ECL D-WS DUAL 

See mtrociuctlollto thiS sectlOOfororderillgIllforrnation 
' Indicates faclOry se lected value 

HP 5370B 
Replaceable Parts 

MI, Mfr Part Number 
Codo 

,-
"'" "'" ", .. 
,-, 
""" 

075H1819 ,.....,.. 

,-" ... 
,-, .... 
"'" C(·1/8-T()'511 R·f 

C4-liS·T0-6192·F 

"'" """ 

, .... , .... , .... 

1lALM324P 

"'''' """" "'" e04053BE 

"'" ''''''"''' 
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HP 5370B 
Replaceab le Parts 

Table 6-2. Replaceable Parts (Continued) 

Reference HPPart Qty Description MI, Mfr Part Number 
DesIgnation Number Code 

A1 91A20 BOARD ASSEMBL.Y-INTERPOLATOR(SERIES 2732) 05370-6011 9 

CAPAClTOR·FXD .OlUF +-20"4 t OOVOC CI':R ,..., 0160-3879 
CAPAClTOR-FXO .OlUF +-2(1% tlXJVDC CER ,..., 0160-3879 
CAPACITOR-V TFlMR-CER 9-35PF 200V PC-MTG "''' CAPACITOR-FXO tOOPF ..... 5% 300VDC MICA ,..., 
CAPAClTOR·FXOS2PF .... a tOOVDC MlCA 

CAPAClTOR-t'XD6.8UF .... 10"J(, 35VDC TA ~, 

CAPAClTOR..fXD .Ot UF .... 20'4 l00v0cCER ,..., 
CAPAClTOR-FXD22OOPF .... ' 0% 'lOfNOC POLYE ,..., 
CAPAClTOR..fXD .OlUF .... 2O% l00v0c eER ,..., 
CAPACITOO·FXD 200PF .... 5'10 JOOVOC MICA DM15F201J0300WV1CR 

AI 9<:21 CAPAClTOR·FXO 200PF .... 5'10 300VDC MICA DM1SF201J03OCNN1CR ,,= CAPAClTOR·FXI) 2200PF .... , 0% 200VOC POL VE 
CAPAClTOR·FXD l00PF .... 5'10 300VDC MICA 
CAPAClTOR·FXO.01UF .... 2O%100v0cCER 28480 
CAPAClTQR·FXO .OlUF .... 2O% l00VOC CER """ 
CAPAClTOR·FXD.7PF .... 5'10 300VDC MICA ,..., 
CAPAClTQR·FXD.01UF .... 2O"J(, 100vDCCER " .. " CAf>".CITQR-F)(D 6.8UF ..... to% 35VOC TA 56289 
CAPAClTOR·FXD .OlUF .... 2O% l00vDC CER 

0I00E-SWITCHING30V5OMA2NSOO-35 

DELAYU NEASSEMBLY-l0 

2190-012. WASHER-U<INll T NO. l0 .195-IN·IO -""""''' NUT-liEX-OBL-(;HAM11).32_TIiO .067· IN·TIiK " .. " 
INDUCTOR RF·CH·MLD 50NH 20'4 .1050X.26LG -INDUCTOR RF.cH·M!.O 22UH 10% .1050x.26LG " .. , 
INDUCTOR RF·CH·MLD 50NH 20% .1050X.26LG """ INDUCTOR RF.cH·MLD 27UH 10% .1050X.26LG -CORE·FERRITECHOKE·WlDEBAND: lMP:>Il8O -
INDUCTOR RF·CH·MlO l20NH 10% .1050X.26LG -CORE·FERRITE CHQKE·WlDEBANO: IMP:>Il8O ,..., 
INDUCTOR RF-CH·MLD 2.2UH 10% .1050X.26LG -INDUCTOR RF-(;H·MlD 50NH 20'4 .1050X.:26LG ,..., 
INDUCTOR RF-(;H·MlD l00uH 10% .1050X.26LG """ INDUCTOR RF-CH·MLO l00uH 10% .1 050X.26LG ,..., 
CORE-FERRITECHOKE-WiDEBAND: IMP:>Il8O -
EXTR· PCBD BLKPOlYC.062-BD-THKNS 
PIN-GRV .062-IN· DlA2e--IN·LGSTL ,..., 
FUSEHOLDER·CUPTYPE.25D-FUSE ,..., 
mANSISTOR NPN 51 PD-3OOMW FT-&llJMHZ 

RESISTOR51.1 1% .05WFTc-o.-l00 
RESISTOR 1001 % .125WFTc-o.-l00 
RESISTORS1.11 %.05WFTc-o.-l00 ,,~ 

RESISTOR1 •. 7 1% .I2.5WFTc-o.-l00 """ PME55-1I8--TO-14S'17·F 
RESlSl"Cfl-TRMR200 10% CSIDE-AO,J l·mN -

0757-<1276 RESISTOR61.91 % .125WFTCo(l+.l00 
0698-3«6 RESlSTOR3831 % ,125WFTc-o.-l00 

RESlSTOR2611 % .I2.5WFTc.o-.-l00 
RES1STOR51.11 % .t25WFTC.o.-l00 
RESISTOR2611 % .125WFTc.o-.- l 00 

A19!'111 RESISTOR61.91 % .05WFTC.o.- I 00 
A19A12 RESISTOR2.15KI % .125WFTC.o.-I00 24546 

RESISTOR2611 %. I25WFTc.o-.-l00 "'" A19!'11. RESISTOR2611 %. I2.5WFTc.o.-l00 ,~ 

AI9R15 RESISTOR51.11 % .125WFrc.o.-l00 ,~ 

RESISTOR· mMR l K 10% C SIDE-ADJ 1· TRN 
~~~ RESISTOR51 .11% .05WFrc.o.-l00 ,~ 

0698-7207 RESISTOR61 .91% .05WFrc.o.-l00 "'" RESISTOR1.96KI% .05W F Tc-o.--l00 
RESISTOR 300 1% .125W F TCzOt-l00 

See introduction to tI1is section for ordering information 
'I ndicates factory selected value 
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Reference 
Designation 

HPPart 
Number 

0757-0280 ... "" 
0757~ 

0757-0401 ... "" 
0757~ .... "" 

Table 6-2. ReDlaceable Parts (Continued) 

Description 

RESiSTOFI 51.91% .1 25W FTc.o.-l00 
RESlSTORol221%.125WFTc-o.-l00 
RESlSTOR61.91%.I25W FTc.o.-l00 
NOT ASSIGNED 

RESlSTORfil.91 % .125WFTc.o.-l00 
RESISTOR 51.11%.125WFTc.o.-l00 
RESISTOR 36.31% .125W F Tc-o..-l00 
RESISTOR3831%.I25W FTc-o..-l00 
RESISTOR 14.71%. I25WFTc-o..-l00 

RESISTOR2Kl% .l25WFTc.o.-l00 
RESISTOR 100 l%.I25WFTc-o..-l00 
NOTASSIGNEO 

AESISTORfil.91%. I25WFTc-o..-l00 
RESISTOFl5111 %. t25WFTc.o.-l00 
RESISTOR 15K 1% ,125WFTGaO+-l00 
RESISTOR lK 1%.I25WFTc-o..-l00 
NQTASSIGNEO 

RESISTOR lK t %.OSWFTc.o.-l00 
RESISTOR5111%.125WFTc-o..-l00 
RESISTOR lK 1%.I25WFTc-o..l00 
RESISTOR2371% .125WFTc.o.-I00 
RESISTOR 150 1%.125WFTc.o.-l00 

RESISTOR2371 %.125WFTc.o.-l00 
RESISTOR 10 1% .125WFTc.o.-l00 
RESlSTORS.11KI%.125WFTc.o.-I00 
RESISTOR 15K 1%.I25WFTc.o.-l00 
RESIST0A1Kl% .I25WFTc;..c....l00 

RESISTOR7501% .125WFTc.o.-l00 
RESISTORS. 11K 1%.I25WFTc.o.-l00 
RESISTOR 100 1%.l25WFTc.o.-l00 
RESISTOR2371 %.I25WFTc.o.-l00 

RESISTORS1 .ll%.125WFTc;..c....l00 
RESISTOR237'% .I25W FTc-o.-l00 
RESISTOR S.11K,% .125W FTGaO+-l00 
RESISTOR SI.g I'll. .1 25W F Tc;..c....l00 

RESISTOR S.11K 1% .1 25W FTc.o.-lOO 
RESISTOR237I %. t25WFTC-o.-tOO 
RESISTOR lKl%.I25WFTCoO+-l00 
RESISTOR2371%. I25W FTC.o.-l00 
RESISTOR·TRMR 500 IO% C SIDE·ADJ I·TRN 
RESISTOR 10 1%.I25WFTc.o.-l 00 

FlESISTOR2.67K 1%.I25WFTc.o.-l00 
FlE5ISTOR51.ll% .05W F TC'O'-l00 

IC GATE ECl DU,o\l. 3-lNP (ALTERNATE PiN 11920-0735) 
VCOSTARTABLE 
ICFFECLD-MlSOU,o\l. 
IeFFEClD-MfSOUAl 
Ie CNTR EeL BIN A$YNCHRO POS-EOGE·TRiG 

Ie GATE ECL OR·NOR OUAl.4-5-INP 
IeFFECLa--WSPOS-EOOE·TRIG 
Ie Ff ECl Q.WS OU,o\l. 
Ie GATE EeL NOR DUAl3-INP 
Ie GATE EeL NOR QUAD 2-INP 

IC OP AMP GP 8-OIp.p PKG 
Ie PL l OOP 14-Q1P-CPKG 
ICFF ECLO-M/SOUAl. 

See intloduction to this section for Otdefing inforrn.1tion 
·'ndi(:ates factory selec;ted value 

HP 53706 
Replaceable Parts 

MI. c_ Mfr Part Number 

O4·1f8..T().{!IIr.24' 
Cf.lf8..~R·F 

Cf.lf8..TO-fiI92·F 

Cf.lf8.TO-fil92·F 

" ... C4-1f8..Tll-51Rl·F 

"'" PMES5-1f8.T0-38R3-F 
24546 O4·1f8.TO-383R·F 

"'" PME55-1f8.TO-14R7·F 

O4·1f8..TO-2001·F 
O4·1f8.TO-l0l·F 

O4·1f8..T().{!IQ2·F 
O4·1f8..T0-511A·F 

'"'' O4·1f8.TO-1502·F 

" ... O4.1f8..TO-l00l·F 

" ... " ... O4·1f8..TO-511R·F 
O4·1f8..TO-l001·F 
Cf.lfB.-TO-237tH 
Cf.lfB.-TO-I51·F 

" ... O4·1fB.-T0-237R·F 

" ... Cf.lfB.-TO-l0R0-F 

" ... O4·1f8..TO-5111·F 

" ... O4·1f8..TO-I5024' 

" ... 
" ... Cf.lf8..T0-7S1·F 

" ... Cf.lf8..T0-5111·F 

" ... CI·lf8..TO-l01·F 
O4·1f8..TO-237R·F 

" ... O4·1f8.T0-51Rl·F 

" ... Cf.lf8.TO-237R·F 
O4·1f8.TO-Sl11·F 
O4·1f8..T().{!IQ2·F 

" ... O4·1f8.TO-237R·F 

" ... CI·lf8.TO-l001·F 

" ... O4·1f8..T().237'R·F 

""" 2100-3351 
O4·1f8.T().I0R0-F 

O4·tf8.TO-2871·F 
C3-1/&-TQ.51Rl·F 

,..., Ct64C-0144 ,..., ... ,." 
MC10:231P 

MC10178P 

04713 MC10109P 

""" ... ,"" 
MC10231P 
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HP 53706 
Replaceable Parts 

Reference 
Designation 

"'''' ""eo 
"''''' "''''' 

A21Cl1 

A21C12 

A21C42 
A2tC43·C45 

6-24 

HP Part 
Number 

C QIy 

Table 6-2. Replaceable Parts (Contin ued) 

Description 

BOARD A$$Y- 200MHZ MULTIPUER (SERIES 2740) 

CAPACITQR.FXD 5PF .... 10% SOOVOC MICA 
CAPACITOR-VTRMRoCER 5.S-lePl' 3SOV 
CAPACITOR· FXD l000PF .... 2(I% l OOVDC CER 
CAPACITOR-FXD .OtUF +81>20% tooVOC CER 
CAPACITOR-FXD .OIUF 080-20% tooVOC CER 

CAPACITOR-V TilMR-CER 5.S· tSPF 350V 
CAPACITOR-FXO 1.5PF +-25PF SOOVOC CER 
CAPACITOR-FXD 3.9PF .... ..25PF SOOVOC CER 
CAPACITOR-FXD tOOOPF .... 20'4 tOOVOC CER 
CAPAClTOR-VTRMR-eER5.5-t6PF35OV 

CAPACITOR-FXD .OIUF.so.2O% tOOVOC CER 
CAPACITOR-V TRMR-CEA 5.5·18PF S50V 
CAPAClTOR·FXO l000PF .... 2(l% l00VOC CER 
CAPAClTOA-FXD.OtUF+80-2O%tOOVDCCER 
CAPAClTOR-FXD1.5PF .... ..25PF5OOVDCCER 

CAPAClTOR·FJ(O 3.9"" +-.2:5PF soovoc eEFI 
CAPAClTQFI-FXD l OU F .... 2O% 25VOC TA 
CA.PAClTOR·VTRMR-CER5.S-18PF35OV 
CAPACITOR-FXO .OlUF +81>20% l00VOC CER 
CAPACITOR-V TFlMR-CER 5.i5-18PF 350V 

CAPACITOR-FXD5PF .... 10% 500VOC MlCA 
CAPACITOR-V TRMR-CER 7·2SPF l50V PC-MTG 
CAPACITOR-FXD l000PF +-20% l00VDC CER 
CA.PAClTOR·FXD .OlUF +91;).20% 1 OOVDC CER 
CAPACITOR-FXD _01UF +91;).20% 100VDC CER 

CA?AClTOR-FXD 12PF .... S% SOOVOC MICA 
CA?AC1TOR·FXO 5PF .... 10% SOOVOC MICA 
CA?AClTOR·VTRMR-CER N5PF J50V PC-MTG 
CAPACrTOR·FXO lOOOPF +-20% lOOVOC CER 
CAPAClTOR·F)<C lOOOPF +-20% 100VOC CER 

CAPAClTOR·FXO 12PF +-5% SOOVOC MICA 
CAPACITOR·FXO 5PF .... 10% SOOVOC MICA 
CAPACITOR·VTRMR-GER 7·25PF J50V PC-MTG 
CAPACITOR-FXD .OIUF +91;).20% lOOVOC C£R 
CA?AClTOR-FXD lOUF .... 2O% 25VOCTII 

CAPAClTOR·FXO 22PF .... ~ SOOVOC WCA 
CAPACITOR-FXO 3.3PF +-_25PF SOOVOC C£R 
CAPAClTOR·FXO .OIUF +91;).20% lOOVOC CER 
CAPAClTOR·FXO I OUF .... 2O% 25VOC Til 
CA?AClTOA·FXO l OOOPF +-20% lOOVOC CER 

CA?AClTOR-FXD lOOOPF +-2O'JO lOOVOCCER 
CA?AClTOR· FXO 3.3PF +-.25PF 500VOC CER 
CA?AC1TOR--FXO .OIUF .... 2O'f. lOOVOC CER 

C ..... AClTOA·V TRMR-GER 7·25PF 3SOV PC-MTG 
CA?AClTOR-FXO 22PF .... 5% MIOVOC WCA 
CA?AClTOR-FXOI.5PF+-.25PFSOOVOCCER 
CAPAClTOA·FXO 1.5PF .... .25PF SOOVOC CER 
CA?ACtTOA·FXO lOOOPF .... 2O'f. lOOVOC CER 

CA?AClTOR.vTR~R-CER 7·25PF 350V PC-MTG 
CAPAClTOR·VTR~R-GER 7·25PF 350V PC-MTG 
CAPAClTQR·FXD 22PF +-5'4 500VOC ~ICA 
CAPAClTOR·VTRMR-GER 7·25PF J50V PC-MTG 
CAPACITOA·FXD 22PF +-5'10 500VOC ~ICA 
CAPACITOR·FXD 2!KlPF .... 1% lOOVOC MICA 

IN0LICT0R27ONHIO% .1550X.375LGQ.45 
CORE-FERRITE CHOKE-WlOE8A.ND: 1~P::.680 
INOUCT0A27ONH 10%.1550X.375LGa...5 
CORE-FERRITECIiOKE·WlOE8A.ND:I~P,>-S80 

See introdUCIioo to this section for ordering information 
'Indicale5 factory se lected val ue 

Mf' Mfr Part Number 
Code 

n>~ OMI5C050K05OOWV1CR 
52763 

""" """ " .. " 
52763 ,..., ,..., 
""" '"'' 
~'" ,..., ,..., 

""" """ "'" """ "'" 
DM1SC05OK05(;}(;1WII1CR 

,..., 
""" """ 

DMI5Cl2OJ0500WVICR 

"'" DMI5C05OK05OOWV1CR 

"'" """ 
DMl5Cl2OJ05OOWV1CR 

"'" OM15C05OK05(;}(;1WII ICR 

"''' """ """ 
"'" DM15C22OJ05OOWVlCR 

""" """ """ 
""" """ """ 
"'~ DMI5C22OJ05OOWVICR 

""" 

OM1SC22OJ05OOWVICR 

n>~ OMl5C22OJ05OOWV1CR 

''''''' 

""" """ """ ".'" ".'" 



Reference 
Designation 

.. ,," 
"'" 

A21R21 

"''''' 

HPPart 
Number 

0757-0269 
0757-0«<1 

C QIy 

Table 6-2. Replaceable Parts (Continued) 

DescrIption 

CORE-FEARITE CHOI<E·WlOEBANO; IMP::.UO 
INDUCTOR 270NH 1()')(, .1550X.375LG 0-.5 
INDUCTOR RF-CH·MLO lUH 1% .'660X.3e.5LG 

EXTA·PC SO 8U( POL YC .062·81). THKNS 
PlN·GRV .062·JN·OIA .2S-IN·LG STL 

RESISTOR 270 1% .I25WFTC-O+- l00 
RESISTOR 100 1% .I25WFTc-D+-l00 
RESISTOR 270 1% .I25WFTc-D+-l00 
RESISTOR5' .ll%.125WFTc-D+-,OO 
RESISTOR 270 1% .I2!WFTc.o.-l00 

RESISTOR 270 1% .,25WFTo.o..- l 00 
RESISTOR 270 1% .,25W FTC-Ot-, OO 
RESISTOR 270 1% .125W FTo.o..- ,OO 
RESISTOR 1621% .125WFTo.o..- l 00 
RESISTOR 270 1% .125W F To.o..-l00 

RESISTOR 3.32K 1% .12SW F TC-Ot-l00 
RESISTOR 270 1% .1 25W FTOoO+- l OO 
RESISTOR 12.1K 1% .125WFrc.o.-l00 
RESISTOR432 1% .125W FTc.o.- l 00 
RESISTOR2701 % .12SW FTC-Ot-'OO 

RESlST0R100 1%.'25WF~100 

RESISTOR 8.25K 1% .12SW F TC-O<-100 
RESISTOR 8.25K 1% .12SW F TC-O<- ' OO 

0757-0442 '2 RESISTOR 10K 1% .'25WFTc-D+-l00 
0757-C3046 3 RESISTOR 10 1% .12SWFTC-Ot- l 00 

0757-0415 
0757-0290 
0757-0«2 

0757·0'99 
0757-04<10 

RESISTOR4751 % .125WFrc.o.-l00 
RESISTOR 5K 1% .125W FTo.o..-1!x) 
RESISTOR 10K ' %. I2!WFTo.o..-l00 
RESISTORS.81K 1% .125WFTc.o.- , OO 
RESISTOR 12.1K 1% .12SWFTc.o.-l00 

RESISTOR3K , %. I25WFTc-o..-,OO 
RESISTOR8.25K 1% .125WFTc.o.- l00 
RESISTOR21.5K 1%. I25WFTC-O<-I00 
RESISTOR7.SK 1%. I25WFTC-O<-I00 

RESISTOR 2, .5K 1% ., 25W FTCEO+-,OO 
RESISTOR2.21K , % ., 25WFTCoO+-, OO 
RESISTOR 10K ' %. I25WFTc-o..-l00 
RESISTOR 10K 1% .125WFTo.o..- l00 
RESISTOR 2.21K,% .,2'!iW FTCoO+-l00 

RESISTOR 10K '% .'2'!iWFTc-D+-'OO 
RESISTOR 100 1%. I25W F To.o..-I00 
RESISTOR,01 % .125WFTC-o+-l00 
RESISTOR'O ' % .'25WFTC-o+-l00 

IC RCVR ECL UNE RCVR QUAD 2~NP 
IC RCVR ECL UNE RCVA T?L 2·INP 
IC COMPARATOR GP QUAD 14-Oip·P PKG 

-'21 MISCEUAHEOUS 
RE$lSTOf'l-ZERO OHMS 22 AWG LEAD OIA 

See IntroductIon to thIS sectIon for orderIng mformatlon 
'Indic.atesfactoryselec::tedval..e 

".'" , .... , .... 

,~, 

", .. ", .. 

,,, .. 
,~, 

''''' 

''''' , .... 
''''' 

HP 5370B 
Replaceable Parts 

Mfr Part Number 
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HP 5370B 
Replaceable Parts 

Table 6-2. Replaceable Parts (Continued) 

Reference HPPart C Qly Description Mf. Mfr Part Number 
Designation Number Code 

BOARD ASSEMBLY ARMING (SERIES 2213) 

A22Cl·C28 " CAPACITOA-FXD .OlUFo2O% l00VOC CER 

""'" 
, CAPACITOR·FXD l000PF o.2Q% l00vDC CER ,."" 

"""" CAPACITOR·FXD .OlUF:02O% l00VDC CER ,."" 
-""", CAPACITOR-FXD lUF~ 5OVOC TA """ ""'" CAPACITOR-FXD l00PF·5 +5COO "'''' CAPAClTOR·FXD .01 UF=2O% l00VOCCER ,."" 
A22C37-R38 CAPACITOR-FXD 4. 7PF s.SPF 200VOC CER 
=."", NOTASSlGNED 

CAPACITQR·FXD .OlUF 0:20% l00VOC: CER 

DlOOE·SWlTCHING BOV 200MA 2NS QO.3S 

""'" 0I00E-ZNR2.4V5%oo-35PO-.4WTCoo·.037 ,."" 
A22CR6·CR7 DlOOE-GENPRP35V5OMADQ.35 """ ""''' DlOOE-ZNR 2.4V 5% 0Q.35 Po..4WTC-·.037 

SOCKET·RLY18-CONf0lP-stDR 
CONNECTOR-PC EDGE 16-CONTIROW 2-ROWS 
SOCKET-IC16-CONTDlp·SLDA ,~ 

CONNECTOR·RF SMC M PC 50-0HM ,~ 

INDUCTOR l.2UH ~ .1980 

FUSEHOLOER-CUPTYPE.2S0-FUSE 

" TRANSlSTOfl NPN2N5179S1TO-nPO-2OOMW 2N5179 

""" 
, TRANSISTOR NPN 51 PD-350MW FT-25OMKZ ,,.,,, 

""" TRANSISTOA NPN $I PDoo35OM'N FT~HZ 
~7·012 TRANSISTOO NPN 2N517951 TO-72I"Doc200MW 

TRANSISTOR-OUALN-CHAN D-MOOE 51 

"''' NETW(lfU(·RESe.SIP1.OKQHI.4X7 

"''' 
, NETWORK-RES 8-SIP 470.00111.4 X 7 

"'"'' " RESISTORS25 1% .,25WFTc.o..,00 

"''' RESISTOR 825 1% . 125WFT~100 24546 

"''' NEOTWQRK_RES8-SI?470.0QHI.4X7 ".'" 
RESISTORB251%.12SWFTc.o..l00 
NETWORK-RES e.SI? 1.OK OHI.4 X 7 

0698-3132 RESISTOR2611",125WFT~100 ..,.- RESISTOR51 .11% .rysWFT~100 

RESISTOR lK 1%.125WFrc.o..100 
RESISTOR2.37Kl % .125WFTCwG.100 24546 
RESISTOR1471%,12SWFT~100 24546 

RESISTOR5111%.125WFTc.o..l00 C4-1/8-To.S11R-F 
RESISTOR825'%.125WFTc.o..,00 24546 C4-1/8-T0-825R-F 

181D-0204 NETWORK-RES e.SI? 1.OK QHI.4 X 7 "'''' ..,."" RESISTOR1471%.12SWFT~100 

RESISTORS,S2K1 % ,125WFTCwG.l00 

"''''' 075H)2BO RESISTOR lK 1% .125WFTC-lhl00 

"''''' 0751-0200 RESISTOR5,62K 1% ,125WFtc.o.-.l00 

"'''' RESISTOR1001 % .125WFT~100 

"''''' RESISTOR3431 % .12SWFTc:-o..l00 

"'''''' RESISTOR5111 "10.125WFT~100 

A22R31 RESISTOR3431 "10 .125WFTC-Ihl00 

"''''' RESISTOR1KI %.125WFTc.o:.,oo ,~, 

RESISTOR 2.61K 1% .1 2SW F T~l00 ,~, 

RESISTOR61.91 %.I25WFTc.o:.l00 
RESISTOR1001%. 125WFrc.o.,100 

015N1276 RESISTOR61.91 % .I25WFTc.o:.100 C4-1/8-T0-6192-F 

"""""" RESISTOR 4601 1%.125WFTc.o:.l00 24546 C4-1J8.TO-4640-F 
RESISTOR1Kl "1o.125WFTc:-o..l00 ,,,., 

069&-3155 RESISTOR 4.641< 1%.12SWFTc.o:.l00 C4-1/8·TQ-4641_F 

",."., RESISTOR 4!341% ,125WFTC..o..,00 C4-1IB-T0-4640-F 

See int.oduction to this section focordering informat;on 
'Indicates factory se lected value 
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Table 6~2. Replaceable Parts (Continued) 

Description 

RESlST0A1KI%.12SWFT~100 

RESlSTOA8251 %.I25WFTCoO.:l00 
RESlSTOA·NElWORK&-S IP 220 OIiM x 7 
RESIST0fI51 .11%.125WFTCzI>..l00 
RESlST0fI51.11%.12!WFTCzI>..l00 

1 RESlST0A61.91 %.05WFTCoO.:loo 
33 RESlST0fI51.11%.05WFTCoO.:l00 

RESlST0fI51 .11%.05WFTCoO.:tOO 
RESIST0fI51.11 %. 125WFTCzI>..l00 

RESlSTOR2611 %.125WFTc.o..l00 
RESISTOR101 '4 .125WFTc-o...l00 
RESIST0fI51.11 ... . 05WFTCooQ,tl00 
RESISTOR 100 t '4.12!WFTCoO.:l00 
RESlST0R51.11 ... . 05WFTCoO.:I00 

RESISTOR 348 1% .125WFTCoO.:l00 
RESISTOR51 .1 1%.05WFTCoO:tl00 
RESISTOfI4641 % .I25WFTCoO.:l00 
RESISTOR34.81 .... 05WFTCooQ,tl00 
RESISTOR 261 1'4.125WFTCoO:ttOO 

RESISTOR 61.9 1 ... . OSW FTC-Q"I00 
RESISTOR51.tl% .05WFrc.a.l00 
RESISTOR-TFIMR 200 H)% C SIOE·A,OJ I·TFIN 
R~ISTOR2611 '4.05WFTc.o..l00 

RESISTOR·TAMR 200 10% C SIOE·A,OJ I·TAN 

RESISTOR 100 l .... l25WFTCzI>..tOO 
R~ISTOfI3481'4.125WFTCoO:t100 

RESISTOR 1471 .... 05WFTC'O"I00 
RESISTOR2611%.I25WFrc-o,.l00 
RESISTOfIS1.1t % .I25WFTc-o...l00 

RESISTORS.l1K 1 .... 125W FTc.o..l00 
RESIST0fI51.1 1%.O!mFTc.o..l00 
RESISTOfI4641 %. 125WFTCoO:tl00 
RESISTOfIl00 1%.I25WFTc.o..l00 
RESISTOfIl00 1% .l25WFTc.o..llXl 

R~ISTOfI2611 '4. 125WFTCoO:tloo 

RESIST0fI1K 1'4 .125WFTc.o.,l00 
RESISTOR3481% .125WFTCooQ,tloo 
RESISTOfIS1.11 '4 .125WFTc.o..l00 

RESISTOR3831 %. 125WFTCooQ,tl00 
RESISTOR34.81 '4 .05W FTc.o..l00 
R~ISTOfI34.81"'.05WFTc.o..l00 

R~ISTOR 34.8 1'4 .05W F TCoO:tl00 
NElWORK·RES 8-SI? 470.0 OHM X 7 

RESISTOfI3831 '4.12SWFTCoO.:l00 
RESIST0fI51.11 '4 .125WFTCoO.<l00 
RESIST0fI51.11 .... 125WFTC'O"loo 
RESISTOfI2611 '4.125WFTc.o..l00 
RESIST0fI1Kl'!1..125WFrc.o..l00 

RESISTOR~51'4.125W FTc.o..l00 
RESISTOR 215 1'4.125W FTc.o..lOO 
RESlSTOR2151'4.125WFTCooQ,tl00 
RESISTOR 4641 .... 125WFTC'O"I00 
RESISTOR 2151 .... 125W F Tc.a..l00 
RESISTOA 1471%.05WFTCooQ,tloo 
RESISTOA2611 .... 05WFTC'O"I00 

RESISTORS1.11 '4.125WFTc.a..100 
RESISTOR51.11 .... 125WFTC'O"I00 
RESISTOR2611 .... 125WFTCzI>..tOO 
RESISTORU2K 1'4.125W FTc-o..l00 
RESISTOR 1.331( l .... l25W FTc-o..l00 

Se!:iotroductiontothi$!-eCtionforO/"deringinformation 
· 'ndica.tesfactoryselectedvalue 

MI, 
Code 

'"'' ".., 

,.,,, 
" .. , 
,~. , .... 
,., .. , .... 

HP 53708 
Replaceable Parts 

Mfr Part Number 

C4-1IS-T()'I001·F 
C4·IIS-T()'348R·F 

C3-t/8·T()'34R8-F 
C3-1IS-T().34R8-F 



HP 5370B 
Replaceable Parts 

Reference HPPart aty 
Designation Number 

0698-3152 

"""""" 

A22R114 0757~lg 

A22R115 """"'" 
0757-()400 
0Il9&-7205 
069&-3378 

-"" 
-"" 0698-1205 

A22Rl29 "'''"'''' A22Rt30 

"' ... "" -"" 

"'"' "'"' "''' 
~ 

"'"' "'"' """ 

1620-1224 

"'"" ... "'" 
''''''' ... "" 
"'~, 

"""" A22U23·27 

""~, 

"''''' 
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Table 6-2. Replaceable Parts (Continued) 

Description 

RESISTOR3.48Kt "' .125WFT~100 

RESISTOR 4. 64K 1"10 .12SWFTC_l00 
RESISTORS1.!, '" .125WFTc.o.,IDO 
RESISTOR ;U8K 1 % .12SW F 
RESISTOR 1.21M 1% .125WFTc:-o,.tOO 

RESISTOR51 .11% _'25WFTc.o.,tOO 
RESISTOR8811 % .I25WFTC-o.l00 
RESISTOR90.91% .125W F T~100 

RESISTOR6811 % .125WFTC_I00 
RESISTOR 1.96K I" .125WFTc.o..tOO 

RESISTOR3(81 'J(, ,l25WFTC_1OO 
RESISTOR 90.9 1%, 125WF TC-o~l00 
RESIST0fI51.1 1% ,05W F Tc.o.,l 00 
RESISTOfI 51 5% .125W CC TC-27o;.S40 
RESISTOR51.11 % .05WFTC-<nl00 

RESISTOfI 51 5% , 125W CO Tc-2701.5<IQ 

RESISTOR2B7 1% .05WFTc.o..l00 
RESISTOR 287 1% .05W FTc.o.,1()() 
AESISTOR51.11 % .05WFTCaoQ"l00 
RESISTOR51.11 % .05WFTC-o.,l00 

AESISTORS1.l1 % .05WFT~I00 

RESISTORS1 .l1 % .05WFTC.oOsl00 
NOT ASSIGNED 
RESISTORS1.ll "' .05WFTC.oOsl00 
RESISTOR 10K , % .125WFTc-c-.-l00 

CQNNECTOR-SGL CONT »IN .04-IN·BSC SZ RND 

IC GATE ECl NOR OUAD 2~N» 
ICFFeclD-MISDUAL 
ICFFEClD-MIS 
ICFFecLD-MI'SDUAL 
IC GATE ECl NOR QUAD 2·IN» 

IC COM»ARATOR GP QUAD 14-01»·» PKG 
IC COMPARATOR GP QUAO 14-D!P·P PKG 
IC FF ECL D-WS DUAL 
IC GATE ECl EXCl-ClRlNOR TPl 2·INP 
IC GATE ECl NOI=t QUAD 2·INP 

ICCOMPTRECLAIDOUAL 
IC FF eeL D-WS DUAL 
ICCOMPTRECLAIDOUAL 
IC FF eeL D-WS DUAL 
ICEECL3-INMUX 

IC FICVR Eel LINE FlCVR TPl 2·INP 

IC FF ECL O-lYPE COM CLOCK HEX 
IC EEClO3-1 GATE 
IC FF eeL D-MiS P()S..EOGE· TRIG 
IC CQl.JPTR ECL AID DUAL 
IC XLTR EClECl·T()"TTLaUA02~NP 
IC 0» AMP GP II-DI»·» PKG 

A22 MISCELLANEOUS PARTS 

WASHER-NYLON NO. 6 .14·IN·D!A 

See inlroduction 10 this seaioo for ordering information 
°lndiCilte5 factory selected value 

MI. Mfr Part Number 
Code 

'"'' '"'' c.c- IIS-TG-3481-F 

"'''"''''' 

24548 
24~6 

'"'' ''''' 

04713 

""" 
04713 MCl0216P 

""" .... "" 
04713 

'''''' ".., 

ORDER BY DESCRIPTION 



Reference HPPart Qty 
Designation Number 

" A23DS47-49 , 
A23DS50-66 " A23DS67 
A23DS68-70 

A23MPl 

"""" =~, 

"".." """""'" """" 
" , 

A23R17 """""" ""'". """"" 
A23831 

'''''' '''''' 
~w, 

~'"' 

" , 
" , 

Table 6-2. Replaceable Parts (Continued) 

Description 

BOARD ASSY, DISPLAYIFRONT PANEL 
(SERIES 2016) 

CAPACITOfI·FXDSOUF+-2O%SVOCTA 
CAPACITOfI-FXO.01UF+-2O%I00vOCCER 

OISPLAY·NUM-SEG l·CHAR.'3-H 

LEO-lAMPLUM-INT.15I.o1CDIF.2OMA-MAX 
LEO-lAMP LUM-INT _lIo1CO IF-2OMA·MA.X BVl'I_5V 
LEO-lAMP LUM-INT.1MCO IF-2OMA·MA.X BVl'IooSV 
NOT ASSIGNED 
LED-lAMP LUM-INT.1MCD IF-2OMA·MA)( BVl'I.SV 

LED-LAMPWM-INT.1MCDIFa2OMA·MA.XBVR_5V 

LED-LAMPLUM-INT.1MCDIFa2OMA·MAXBVR.SV 
LED-LAMP LUM-INT.1MCD tFa2OMA-MAX BVR.~V 

SCREW-TPG 4~ -25·IN-!.G PAN-HD-POZl sn. 
WASHER-LOCK INTTNO. 2 ,089 IN I.D. 

SOCKET~C 16-CONTDt?-SLDR 

BLOCK·ANNUN 
BLOCK·ANNUN 
BLOCK·ANNUN 
SPACERUoLONG 
STANDOFF· LEO 

RESISTOfIS111%.OfJWFTC;"O""l00 
RESlSTQA_VAR W!SW 410K 20% lOCCW SPST-NO 
FiE$lSTQA-VAR W/S{'I200 2O"J(, UN SPST·NO 
RESISTOR 10M 1% .125WFTCooOo-I50 

PUSHBIJTTONSWrTCHP.C. MOUN'T 
NOTASStGNED 
NOT ASSIGNED 
SWlTC"'SL DPDT MlNTH.SA 125VACIDC PC 

IC BFR TTL NAND QUAD 2~NP 

SOCKE"HC ".caNT DIP-SLDR 

A23M1SCELLANEOUS 

KEYCAP·lf2 
KEYCAP·BLANK 
KEYCAP_LGT~PE 

OIFFUSER', 
OIFFUSERt2 

See inlrodUClion to IhiJ rection fo,oroe,ing information 
' Indicates f~ctory s.elwed v~lue 

HP 53708 
Replaceable Parts 

Mf' Mfr Part Number 
CO .. 

"'" ,..., 

,..., 
" . ., " . ., 

1990-0670 "" . .,.. 
00000 ORDER BYOESCRIPTla.. 
00000 ORDER BYOESCRIPTla.. 

",., ,..., ,..., 
,~ ,..., 

,..., , .... 
,..., , .... 
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HP 53706 
Rep laceable Parts 

Table 6-2 . Replaceable Parts (Continued) 

Reference HP Part Cly Description MI, 
Mfr Part Number 

Designation Number Code 

CHASSIS PARTS 

PI N-GROOVE.062·I N·QIA.25-IN·LGSTl 'M~ 
A'4MP1,2 EXTRACTOR ?C BO eLK POL VC .060HN.aO 'M~ 
A14MP3,4 14&0-0,,6 PIN-GROOVE .06.2·IN-DlA .2S-IN-LG STL 148().()116 

""""'" UNE MODULE· ALTERED 28480 -A24,MP1,2 EXTRACTOR PC en BLK POL YC .0624N·BD , .. ~ 0403-0189 

FAN-TBAX32-CfM ,05-'25V 5OI6O-HZ 

SWITCH-TliRMFXO+l94F3AoPN-ON-RISE 

CAPACITOR-FXD .OlUF +-2(1% l00vDC CER 

OIOOE·FW BROO 400v 25A 

F1(11SV) FUSE2.5A250VNTD1.25X.2SUL 
F l (230V) fU SE 1.25A 25OVTO 1.25X.25 Ul 

~, "".",. STRAP HANDL.E18 IN ..., ""'."., COVER-SIDE 5062-3780 

"" ..... COVER·SlDE,PERFORATED 28480 ""'''''''''''' COVER·80TTOM ASS'( (METRIC) , .. ~ 
~. COVER· TOP ASSY (METRIC) ,-
"" HEATSINKTO-3-CS 

"'" STRIPDIV1DER '''''' "'" TIlIM. TOP '''''' "'" FOOTNON-SKIO ,-
"'" FOOT, REAR 

STRAP HANDl£ CAP-FRONT (METRIC) 

OOI, ·B820 STRAP HANDLE CAP-REAR (METRIC) '''''' ~G-7201 FOOT (STANDARO) '''''' ""''''''''''' LABEL-ERROR MESS. 1.9NN-WO 2.fI5.IN-LG ,..., 
TlLT STAND SST '''''' 

~~:~~~;;CENTER 
,..., 

05370-00013 '''''' MPl9 "''''''''''''' SHIElD-OSClLlATOR 

""" FRAME-REAR (METlUC) 

~=:~n!~~~DEtGE '''''' S021·B«13 

""" ,..., "",...". 
""" 05370-00011 BD GUIDE·MOTHERBOARDS FRONT ,..., 

""""""'" PANEL·SUB. FRONT ,..., ~,..,." 

"'"".,. '''''' """..".. 
""'''''''"'' CHASSIS·POWER SUPPLY ,-
"''''''''''''' BULKHEAD-BOARD SUPPORT ,-

""" "'~ BRACKET·MOTHERBOARD FRONT '''''' """ """'_ WINDOW ,-
PANEL·DflESS FRONT '''''' 
BRACI<ET·ANGlE ,..., 

05310-00017 HOLOOOWN-BOARO ,..., 05370-00017 

"'" 5062·3799 ~:~~~!C) 
,..., 5062·3799 

"'" ",.,.." '''''' _ .. " 
01 ·02 TRANSISTOR NPN 2N6057 $I T0-3 Po-l5OW 0.713 

oo·Q< TRANSISTOR PNP 2N6050 SI DARl TO·3 '''''' 
SWlTCH·PBDPOT 4A25OVAC 

TRANSFORMER·POWER lOCVl20.'221Yl4OV 

CABLEAY·POWERSUPPlYXSTR '''''' 05370-60401 
m 05370-B0402 CABLEAY·POWER SWITCH ,- ""-'" ""'..,.., ,- "''''''''''' w. '''''' "'"...,.. 
'" 

See introduClion 10 thi! $I!CIion for ordering information 
° lndicates factory $e lected va lue 
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HP 5370B 
Replaceable Parts 

Table 6-2. Replaceable Parts (Continued) 
Reference HPPart Qty Description Mf' Mfr Part Number 

DeSignation Number Code 

CAElLEAY·10MHZOUT 
~ ",,,,,.."',,,, CABLE AY·1OMHZ TlMEBASE ,- 0537~07 

'" "",..,.., CABLE AY-REAF! PANEL "'"' (5371).600108 

"",...,." CAaLEAY·1OMHZAZ "'"' CABLE AY·EXTTOUT "'"' 
W" CAElLEA&N26AWG 18-CNDCT ,-
W12·W17 CABLEA&N26AWG 18-CNDCT "'"' CABLE ASSY _POWER 18AWG 3<:NOCT ./GK.JKT ,-

'""""~ INSULATOR·XSTRTHRM-CNOCT ,- """"'~ - INSULATOR·XSTRPOlYE ,- -CQNNECTOf'I.SGl CONT ,..., 
BEZEl-PB KNOS .49OlG.33OW .165 HI JADE ,-
KNOB-BASE..f"m3l8JGK.125-1N·IO ,-
SPACER.1801O.2500D ."....,,, SPACER .19410.25000 '''''' """""" - , STANDOFF (FOR HI'-IB CONNECTOR) ""'" _ow 

" RETAlNER·PUSH ON I(IH~HFT EXT ,-. SCI'Iew-MACH M4 x 0.7 10MM.t.G (FOR HANDl..ES_ 

SCI'IEW·MACH M5 X O.810MM-LG (FOR HANDlE CAPS) ,- ~15-"32 
SCHew-MACH M3.5X 0.6 8MM LG PAN·HD POll 00000 ORDER BY DESCRIPTION 
SCilEW·METF!IC SPECIAlTY M4 X C.7THO: 6 ,- 051 5-1331 

052().()174 SCREW·1MCIi 2·56 .25-IN-LG PAN-He POll 00000 ORDER BY OESCRIPTION 
0535.()()10 NUT·HEX OBL-CHAM M7 X 0.75 2.26MM·TliK 00000 ORDER BY OESCRIPTION 

SCREW·TAPPING 8-32 .5-IN·lG PAN·HO POZI 00000 ORDER BY DESCRIPTlON 
CLAMP-CABlE, WHITE NYLON "'"' ClAMP, CABLE ACCOMODAT£S 3-16", BLUE "'"' """"'" Cl..AMP,CABLE 'M~ l(OO.(l249 
BUSHlNG-PNL .I36-IO .312·lGI /4-32·THD , .. ~ 
WASHER·U<HlClNO. 8 .168-IN·ID 00000 ORDER BY DESCRIPTlON 
WASHER-LJ( Ht.Cl NO. 10 .194-IN·10 00000 OROER BY DESCRIPTlON 
WASHER·U<HlClNO.6.141·IN·IO 00000 ORDER BY DESCRIPTlON 
WA$liER_82CT$KEXTNO.6 .142·IN-OIA 00000 ORDER BY DESCRIPTION 
WASHER INTl T 15132IN.472-1D 00000 ORDER BY DESCRIPTION 

WASHER INTL T NO. 8 .165-1N-IO 00000 ORDER BY DESCRIPTION , SCREW-+40 .25-IN·lG PAN·HD POZI 00000 ORDER BY DESCRIPTION , SCREW·MACH 8-32 .25-IN·lG PAN-HD POZI 00000 ORDER BY DESCRIPTION 

" SCREW·MACH 8-32 .312·IN-LG PAN·HD POZI 00000 ORDER BY DESCRIPTION 
SCAEW·1MCIi 8-32 .75·IN·LG PAN-HD-POZl 00000 ORDER BY DESCRIPTION 

""""" SCREW·1dACH 6-32 .75-1N·lG 62·O£G ORDER BY DESCRIPTlON 

""""" SCREW·1dACH 6-32 .25-1N·LG 100 DEG 00000 ORDER BY DESCRIPTION 
SCREW·1dACH 8-32 .188-IN·LG l00-0EG 00000 ORDER 8Y DESCRIPTION 

2421>-0001 NUT·HEXWIlKWR&-32.109-IN·T1iK 00000 ORDER BY DESCRIPTION ",..., NUT-HEX DSL-CHAM 6-32 .094-THK 00000 ORDER BY DESCRIPTION 

SCR€W·MACH 6-32 3-1N-LG PAN·HQ.POZl 00000 ORDER BY DESCRIPTION 
SCREW·MACH 10-32 .375-IN-LG l00--0EG 00000 ORDERBYOESCRIPTION 

"'~ NUT·HEX06l-CHAMlI.·32·THO.094-THK 00000 ORDER BY DESCRIPTION 

""""'" NUT -HEX 06l-CHAM 1!.r'32· THO .078-THI( 00000 ORDER BY OESCRIPTION 

"' .... NUT ·HEX OBl-CHAM 11'2·28 THO .125-THK 00000 ORDER BY DESCRIPTION 

,.,.,.." WASHER-FLAT IIARC NO. 8 .172·10 00000 ORDER BV DESCRIPTION - WASHEFi-FLATMTLCNO.6.147·1D 00000 OROERBYDESCRIPTlON 
WASHER-HVlON NO. 6 .1 4-1N·ID """ ORDER BY DESCRIPTION 
FINGER GUARD ."" 126Cl-43UlVERSION 
lABEl·WARNING, FIRE HAZARD ,..., 
lABEl·UNEVOLTAGE 
GUIDE: PU.IG-1N PC BOARD ""'" -, WlNOOWCUP ,- ~, """", .. , HPiB EXTENDER·A$$Y """""" COVER·SIDEMS(·PERF ,-,-

'''''' 

See onlrodUCI,on 10 thjs sect jon for ordefing onformat,on 
·'ndicates f.ctory selected va lue 
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Table 6-2. Replaceable Parts (Continued) 

Reference 
Designation 

HPPart 
Number 

Qty Description 

MFR 
CODE 

50545 

00000 

0112 1 

01295 

03888 

04713 

07263 

18546 

16956 

17856 

18324 

23936 

24046 

24546 

27014 

28480 

3L585 

30983 

31471 

34335 

4N833 

51406 

52763 

56289 

72136 

72982 

73138 

75915 

91637 

98291 
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OUARTZOSCILLATOA. 10 MHZ 

OPTION 908 - RACK MOUNT FLANGE lOT 
FOR USE WIlli FRONT HANDLES REMOVED 

OPTION 913 RACK MOUNT KIT 
FOR USE WIlli FRONT HANDlES 

Tab le 6-3 Manufacturer's Code List 

MANUFACTURER NAME ADDRESS 

NEC ELECTRONICS LTD MOUNTAIN VIEW 

ANY SATISFACATORY SUPPLIER 

ALLEN-BRADLEY CO INC ELPASO 

TEXAS INSTRUMENTS INC DALLAS 

KDI PYROFILM CORP WHIPPANY 

MOTOROLA INC SEMI-COND PROD PHOEN IX 

FAIRCH ILD CORP MOUNTAIN VIEW 

VARO SEMICONDUCTOR INC GARLAND 

DENN150N MFG CO FRAMINGHAM 

SILICONIX INC SANTA CLARA 

51GNETICS CORPORATION SUNNYVALE 

PAMOTOR DIV, WILLIAM J PURDY BURLINGAME 

TRANSITRON ELECTRONIC CORP WAKEFIELD 

CORNING ELECTRONICS SANTA CLARA 

NATIONAL SEMICONDUCTOR CORP SANTA CLARA 

HEWLETI-PACKARD CO CORPORATE HQ PALO ALTO 

RCA CORPORATION SOLID STATE DIVISION SOMERVILLE 

MEPCOIELECTRA CORPORATION SAN DIEGO 

AMERICAN MICRO SYSTEMS INC SANTA CLARA 

ADVANCED MICRO DEVICES INC SUNNYVALE 

ETRI INC MONROE 

MURATA CORPORATION OF AMERICA MARIETTA 

STETTNER ELECTRONICS INC CHATTANOOGA 

SPRAGUE ELECTRIC CO NORTH ADAMS 

ELECTROMOTICE CORPORATION FLORENCE 

ERIE TECHNOLOGICAL PRODUCT51NC ERIE 

BECKMAN INDUSTRIAL CORPORA nON FULLERTON 

L1TTLEFUSE1NC DES PLAINES 

DALE ELECTRONICS INC ElPASO 

SEALECTRO CORPORATION MAMARONECK 

SeeintroduCliontolhis5ectionfo<ordering information 
°lndicates factory selected value 

MI, 
Code 

CA 

TX 

TX 

NJ 

AI. 

CA 

TX 

MA 

CA 

CA 

CA 

MA 

CA 

CA 

CA 

NJ 

CA 

CA 

CA 

NC 

GA 

TN 

MA 

SC 

PA 

CA 

IL 

TX 

NY 

Mfr Part Number 

ZIP CODE 

US 94043 

US 79935 

US 75265 

US 07981 

US 8S008 

US 94042 

US 75046 

US 01701 

US 95054 

US 94086 

US 94010 

US 01880 

US 95050 

US 95052 

US 94304 

US 

US 92121 

US 95051 

US 94086 

US 28110 

US 30067 

US 37421 

US 01247 

US 06226 

US 16512 

US 92632 

US 60016 

US 79936 

US 10544 



Figure 6-1. Mechanical Parts 

HP 53708 
Replaceable Parts 

6-33 



HP 5370B 
Replaceable Parts 

MP17 

MP18 ---'YL'--

MP19 

MP22 

MP25 

MP26 

MP27 
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----- MP24 

MP28 

MP29 

MP30 

Figure 6-1. Mechanical Parts ( Continued) 
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Manual Changes 

7-1. INTRODUCTION 

SECTION VII 
MANUAL CHANGES 

7-2. This manual has been written for, and applies directly to, instruments with the same serial 
number prefix as printed on the title page. This section contains information necessary to adapt this 
manual so it applies to older instruments. 

7-3. Older Instruments 

7-4. Earlier versions of this instrument (those with serial number prefixes lower than the one 
printed on the title page) will be slightly different than the version documented by this manual. Refer 
to Table 7-1 and make the changes to this manual as indicated for your instrument's serial number 
prefix. 

7 -S. Newer Instruments 

7-6. Later versions of this instrument (those with serial number prefixes higher than the one 
printed on the title page) will be slightly different than the version documented by this manual. 
Modifications to the manual so that it matches your instrument are documented in manual change 
information included with this manual. Replace affected pages or modify existing manual 
information as directed in the MANUAL UPDATING CHANGES. Contact the nearest Hewlett
Packard Sales and Service Office (listed at the back of this manual) if the change information is 
missing. 

Table 7-1. Manual Changes by Serial Number Prefix 

SERIAL NUMBER PREFIX MAKE MANUAL CHANGES 

Below 2904A02706 1 

Below 2904A02391 1,2 

Below 2904A02371 Ithru3 

A22 Date Code Below 89351 1 thru 4 

SIN Below 2904 1 thru 5 

28l2A 1 thru 6 

2808A 1 thru 7 

2740A 1 thru 8 

2732A 1 thru9 

2716A 1 thru 10 

2648A 1 thru 11 

2602A , thru 12 

2528A 1 thru 13 

2510A 1 thru 14 

2438A 1thru15 

2410A 1 thru 16 

2332A 1 thru 17 

2316A 1 thru 18 

7-1 
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Manual Changes 

7-2 

7-7. MANUAL CHANGES 

CHANGE 1 (5370B below 2904A02706) 

TABLE 6-2. Al2 ARMING BOARD ASSEMB LY REPLACEABLE PARTS: 
Change A22U22 from 1820-3699 t01820-1399 to IC-FF ECU10KH O-NVS POS EDGE-TRIG COM. 

CHANGE 2 (53708 below 2904A02391) 

Figure 8-35. Al2 ARM IN G ASSEMBLY SCH EMATIC DIAGRAM: 
>Remove connections from: 

U19A Pins 6 and 8 
U19B Pins 14and 16 
U20A Pins 6 and 8 
U20B Pins 14 and 16 
U23B Pins 14and 16 

CHANGE 3 (53708 below 2904A02371) PCO=20220 

TABLE 6-2. A9 PROCESSOR BOARD REPLACEABLE PARTS: 
>Change A9U3 from 05370-80009 to 05370-80007. 

CHANGE 4 (53708, A22 Date Code below 89351) 

TABLE 6-2. A22 ARMING BOARD ASSEMBLY REPLACEABLE PARTS: 
>Change A22C32 from 0160-4389 (1 DOpt) to 0160-3877 CAPACITOR-FXD , OPF. 
>Change A22CR5, CR8 from 1902-0943 (2AV) to 1902-3003 DIODE-BKDN 2.37V. 
>Change A22Ll/L6 from 91 40-1 170 (1.2UH) to 91 00-1788 CHOKE-W IDEBAND. 
>Change A22R1, R14, R15, R23 from 1810-0204 OK ohm) to 1810-0030 RESISTOR-NETWORK 1 K 

O HM X7. 
>Change A22R2, RS, R85 from 1810-0203 (470 ohm) to 1810-0080 RESISTR-NETWRK 500 OHM X 7). 
>Change A22R20, R24 from 0698-3438 (147 ohms) to 0757-0284 (1 47 ohms). 
>Change A22R47 from 0757-0276 (61.9 ohms) to 0698-7207 (61.9 ohms). 
>Change A22R43 from 1810-0370 (220 ohm) to 1810-0045 RESISTOR-NETWORK 200 OHM X 7. 
>Change A22R61 from 0698-7207 (61.9 ohms) to 0757-0276 (61.9 ohms). 
>Change A22R63, R6S from 2100-3350 (200 ohm) to RESISTOR-TRMR 200 10% C SIDE-ADJ 1 -TRN. 
>Change A22R71 from 0757-0438 (5.1 1 K ohms) to 0698-4002 RESISTOR 5K 1% .12W F. 
>Change A22R104 from 0698-31 54 (4.22K ohms) to 0698-5808 RESISTOR 4K 1% .12W F. 
>Add A22Rl 06, 0757-0123 RESISTOR 34.8K 1% .12WF. 
>Delete A22R120, R128, R129, R131, R132, R134-R153, 0757·0276 RESISTOR 51.1 1% .05W F. 
>Change A22U19, U20, U23/U27 from1820-2149 to 1820-1179 IC-DIG DUAL GATE. 

TABLE 6-2. A23 DISPlAY/FRONT PANEL BOARD ASSEMBLY REPLACEABLE PARTS: 
>Change A23XDS1 ·XDS16 from 1200-0368 to 1200-0474 SOCKET-IC 14-DIP. 

FIGURE 8-35. A22 ARMING ASSEMBLY SCHEMATIC DIAGRAM: 
>Change A22C32 value from 100 PF to 10 PF. 
>Change A22CR5, CR8 value from 2AV to 2.37V. 
>Change A22R2, R5, and R85 values from 470 ohms to 500 ohms. 
>Change A22R43 from 220 ohms to 200 ohms. 
>Change A22R71 from 5.11 K ohms to SK ohms. 
>Change A22R104 value from 4.22K ohms to 4K ohms. 
>Add A22R l 06 from R1 07 to +5V (near U7B). 
>DeleteA22R120, R128, R129, R131 , R132, R134-R153. 
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CHANGE 5 (53708 Series prefix changes from 2904A to 28l2A) 

TABLE 6-2. CHASSIS/MISCELLANEOUS PARTS: 
>Change MP1, STRAP HANDLE, from 5062-3704 to 5060-9804. 
>Change MP2, SIDE COVER, from 5062-3780 to 5060-9880. 
>Change PERFORATED SIDE COVER from 05359-00008 to 5061-1942. 
>Change MP3, BOTTOM COVER, from 5062-3747 to 5061-9447. 
>Change MP4, TOP COVER, FROM 5062-3735 to 5061-9435. 
>Change MP7, TOP TRIM, from 5041-8802 to 5040-7202. 
>Change MP8, FOOT NON-SKID, from 5041-8822 to 5040-7222. 
>Change MP9, STANDOFF-REAR, from 5041-8821 to 5040-7221. 
>Change MP10, STRAP HANDLE CAP FRONT, from 5041-8819 to 5041-681 9. 
>Change MP1 1, STRAP HANDLE CAP REAR, from 5041-8820, to 5041-6820. 
>Change MP12, FOOT, from 5042-8801 to 5040-7201. 
>Change MP21, FRAtv\E FRONT, from 5021-8403 to 5021-5803. 
>Change MP33, HANDLES, from 5062-3799 to 5061-9499. 
>Change MP34, TRIM-FRONT HANDLE ,from 5021-8496 to 5020-8896. 
>Change Option 908 Rack Flange Kit from 5062-3977 to 5061-9677. 
>Change Option 909 Rack Flange Kit from 5062-3983 to 5061-9683. 
>Change Option 913 Rack Flange from 50621-4071 to 5061-9771. 

CHANGE 6 (Series Prefix Changes from 28l2A to 2808A) 

The following Series 2808A instruments do not include changes to A9 as indicated in Change 7: 
2808A02061 thru 2808A02100 

TABLE 6-2. CHASSIS/MISCELLANEOUS PARTS: 
>Delete C5 0160-4065, Qty 1, CAPACITOR-FXD. 1 UF ±20% 250VAC (RMS). 
>Add MP13, 05370-80005, LABEL-ERROR MESSAGE. 

FIGURE 8-22. A1 POWER SUPPLY/MOTHER BOARD ASSEMBLY, A6 POWER SUPPLY CONTROL 
ASSEMBLY, A24 LINE MODULE ASSEMBLY SCHEMATIC DIAGRAM: 
>Delete CS, .1 capacitor, betvveen the WHT/BRNfGRY and WHT/RED/GRY lines of the fan 

switch circuit (lower left corner). 

CHANGE 7 (Series Prefix changes from 2808A to 2740A) 

TABLE 6-2. A9 PROCESSOR BOARD REPLACEAB LE PARTS: 
>Change A9 from 05370-60082 to to 05359-601 09. 
>Change A9U3 from 05370-80007 to1 818-3373 to IC-NMOS 65536 (64K) ROM. 
>Change A9XU3 from 1200-0567 (SOCKET-IC 28-CONTI to 1200-0565 SOCKET-IC 24-PIN. 

Table 8-1. SERVICE: 
>Change A9 part number from 05370-60109 to 05370-60082. 

FIGURE 8-26. A9 PROCESSOR ASSY COMPONENT LOCATOR/SCHEMATIC DIAGRAM: 
>Change A9 from 05370-60082 to 05370-60109. 
>Add reference to "C2 1 on circuit side of board". 
>Replace A9U3 with the following partial schematic: 

7-3 



HP 5370B 
Manual Changes 

!~-

Ii i!: !! 
!ill! " , 

ii!l! li l 
! l i l i , 
: 1 'ii .i 

!I i l· ·· · ~--~ 

7-4 

T 
I 

I , 

: il l i 

:I i:! 
' 1 '1 

i lj 
: i 
I 

I, 
. 11 I II , 

I I! ! I I I 
' , ' I I 

li! 111 

111111 I 'A' , ; :~ !. ~t .. 

:1 '" ' : ',:.' :, , , .... .. 
Al1' . ';1 

~ .;;. 
-~~::', 

Part of Figure 8-26. A9 Processor Assembly 
(For 5370B Below Series 2808) 



HP 5370B 
Manual Changes 

CHANGE 8 (Series Prefix changes from 2740A to 2732A) 

The folfowing Series 2732A instruments include deletion of A 19/AlO C32 as noted in Change 9: 

27321\01941 
2732A01943 
27321\01944 
27321\01946 
27321\01949 

27321\01950 
2732A01952 
2732A01954 
27321\01955 
2732A01956 

2732A01958 
27321\01959 
27321\01960 

The fol lowing Series 2732A instruments include Series 2740A changes to All R22 and R25: 
2732A01942 2732A01948 2732A01957 
2732A01945 2732A01951 2732A01961 
2732AOl948 2732A01953 thru 02000 

TABLE 6·2. A21 200MHz MULTIPLIER REPLACEABLE PARTS: 
>Change A21 (05370·60124) SERIES to 2732. 
>Change A21R22 from 0757-0290 (6.191<) to 0698-3152 to RESISTOR 3.48K 1% .12W TF TC=O±100. 
>Change A2 l R25 from 0757-0439 (6.81<) to 0757-0289 RESISTOR 13.3K 1% .12W TF TC--D±100. 

FIGU RE 8·34. All 200 MHz MULTIPLIER SCHEMATIC DIAGRAM! COMPONENT LOCATOR: 
>Change Al l (05370·60124) SERIES to 2732. 
>Change All R22 value from 6.1 9K ohms to 3.48K ohms. 
>Change All R25 value from 6.81 K ohms to 13.8K ohms. 

CHANGE 9 (Series Prefix changes from 2732A to 2716A) 

TABLE 6-2. A1 5 HP-IB INTERFACE REPLACEABLE PARTS: 
>Change A15 (05370-6001 5) SERIES to 271 6. 
> Delete A15C13, 0160-4832 CAPACITOR-FXD.01 UF ±10% 100VDC CER. 
>Delete A1 5XU11, 1200·0473 SOCKET-IC 1 6-PIN DIP DIP SLDR. 

TAB LE 6-2. A 16 ARM INTERFACE REPLACEABLE PARTS: 
>Change A 16 (05370-6001 6) SERIES to 271 6. 
>ChangeAl 6C14, C15from O1 6Q..4040(1ooo PF) to 0160-3878 CAP-l000 Pf ±20% 100vCER. 
>Add Al6Cl6, 0160-4832, CAPACITOR-FXD.01 UF ±10% 100V CER. 
>Add A 16XU2, 1200-0473, SOCKET-IC 16-CONT. 

TABLE 6·2 . A19 and AlO INTERPOLATOR ASSEMBLIES: 
>D elete A19/AlO C32 CAPACITOR-FXO 39PF ±5% 200VDC CER 0±30. 
>Change A19/AlO (05370-60l19) SERIES to. 
>Change R28 from 0698-3435 (38.3ohms) to 0698-3432 to RESISTOR 26 1 % .125W TF 

TC=O±l00. 

FICURE 8·29. A 15 HP· IB INTERFACE SCHEMATIC DIAGRAM! COMPONENT LOCATOR, 
>Change A 15 (05370-6001 5) SERIES to 2716. 
> Delete Al5Cn, .01 UF, between p ins 1 and 8 of A15U11. 
> Delete A15C13 (c ircu it side of A15 between pins 1 and 8 of Ull ) on Component Locator. 

FIGURE 8-30. A 16 ARMING INTERFACE SCHEMATIC DIAGRAIvVCOMPONENT LOCATOR: 
>Change A 16 (05370-60016) SERIES to 271 6. 
>Add A16Cl6, 0 .01 UF, to U2 PIN 1. 
>Add note ·C16 on Circuit Side of Board" to Component Locator. 

FIGURE 8·33. A19 START INTERPOLATOR / AlO STOP INTERPOLATOR ASSEMBLIES: 
>Change A 19/AlO (05370-601 1 9) SERIES to 271 6. 
>Delete A 1 9/A20 C32 (39 pf) from U 5 pin 12 to Us pin 14. 
>Change A19/AlO R28 value from 38.3 ohms to 26 ohms. 

7·5 
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CHANGE 10 (Series Prefix Changes from 2716A to 2648A) 

The following Series 2716A instruments include the addition of A19/AlOC32: 2716A01930 thru 
2716A01938,2716A01940 

The following Series 2716A instruments include the Series 2740A changes to A21 R22 & R25 
changes: 2716A01921, 2716A01939 

TABLE 6·2. A21 200MHz MULTIPLIER REPLACEABLE PARTS: 
>Change A2 1 (05370-60124) SERIES to 2648. 
>Change All R22 from 0698-3152 (3.48K) to 0698-4002 RESISTOR- 5K 1% .12W TF TC=0±100. 
>Change All R25 from 0757-0289 (13.1 K) to 0757-0444 RESISTOR 12.1 K 1 % .12W TF TC=O± 100. 
>Change All R26 from 0757·1094 (tA7K) to 0757·1 093 RESISTOR·FXD 3K 1 % .12W TF TC=O± 100. 

FIGURE 8-34, All 200 MHz MULTIPLIER ASSEMBLY: 
>Change All (05370-60124) series to 2648. 
>Change All R22 value from 3.48K to 5K ohms. 
>Change All R25 value from 13.1 K to 12.1 K ohms. 
>Change A21 R26 from 1 .47K to 3K ohms. 

CHANGE 11 (for 53708 with Serial Prefix 2648A and below) 
Table 6·2: 

Change A6 Power Supply Control Assembly (05370-60081) from Series 2716 to Series 2552. 
Delete A6Q5 entries. 
Change A6Rl 8 and A6R21 entries as follows: 0757-0438, RESISTOR 5.11 K 1% .125W F 

Figure 8·22: 
Delete Q5 and Q6 from A6 Component Locator. 
Modify A6 Power Supply Control schematic as follows: 

Change Series Number from 2716 to 2552. 
Delete Q5 and Q6. 
Change value of R18 and R21 to 5.11 K. 

Change A6 Reference Designations list to Ql - Q4. 

CHANGE 12 (for 5370B with Serial Prefix 2602A and below) 
Table 6-2: 

Change A7 Oscillator Power Supply Assembly (05370-60007) from Series to Series 1748. 
ChangeA7CRl entry as follows: 1901-0366, DIODE-FW BRIDGE 400V lA. 

Figure 8·24: 
Change A7 Oscillator Power Supply schematic from Series 2648 to Series 1748. 

CHANGE 13 (for 5370B with Serial Prefix 2528A and below) 
Table 6·2: A 1 Mother Board Power Supply Assembly (05370-60080): 

Change Part Number from 05370·60080 to 05370·60001. 
Change Series Number from 2552 to 1748. 
Add the follOWing entries: 

A1Kl, 0490-0908, RELAY. 
A1XK1, 0490-0907, SOCKET. 
A1 MISCELLANEOUS, 0490·0861 , RELAY RETAINER. 

Table 6·2. A6 Power Supply Control Assembly (05370·60081): 
Change Part Number from 05370-60081 to 05370-60006. 
Change Series Number from 2552 to 1748. 
Change A6R18 entry as follows: 0757-0280, RESISTOR 1 K 1 % .125W F TC=O± 100. 
Change A6R21 entry as follows: 0757·0283, RESISTOR 2K 1% .125W F TC=O±l 00. 
Change A6R23, R24 entries as follows: 0811-1219, RESISTOR 250 5% 3W PVV TC=0±20. 

Table 8·1. Assembly Designations: 
Change A 1 Part Number to 05370·60001. 
Change A6 Part Number to 05370-60006. 
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CHANGE 13 (Continued) 
Replace paragraphs 8-90, 8-91, and 8-92 with the following: 

8-90. A1, A6, Power Supply Motherboard/Power Supply Control Assembly 

8-91. The Power Supply Motherboard/Power Supply Control Assembly (A 1, A6) supplies all dc 
power for the instrument, except for the Crystal Oven Oscillator. The ac line voltage enters through 
the Power Module (correct selection of line input voltage determined by Power Module card) to the 
Power Transformer primary windings and to the instrument fan. The secondaries of the power 
transformer are rectified and filtered and sent to the Power Relay. A separate transformer secondary 
supplies power to the Oven Oscillator Power Supply (A7). 

8-92. When the front panel ON-STANDBY switch is activated, AC power is sent to the fan and 
unregulated dc is sent to the Power Relay, enabling the four unregulated dc voltages to the Power 
Supply Control Assembly (A6). The A6 assembly then converts the four unregulated dc voltages + 10, 
+20V, -20V, and -1 OV (fused at the input) to +5V, + 1 5V, -15V, and -S.2V for distribution throughout 
the instrument. These voltages are supplied by four, separate linear series-pass regulators which are 
referenced to a single + 1 O.OV precision reference IC (A6U5). 

Replace paragraphs 8-143 thru 8-148 with the following: 

8-143. A6 Power Supply 

8-144. The A1, A6 assemblies provide +5V, -5.2V, +15V, and -15V for distribution throughout the 
5370B. These four supplies are derived in a similar fashion. for these reason, only one of the 
supplies (+5V) will be discussed. 

8-145. The Power Transformer (T1 ) is connected to the AC supply whenever the 5370B is 
connected to the line. This is done to provide power (from the 16V ac secondary w inding) to the 
Oscillator Oven Power Supply (A7) to maintain the crystal oven at a constant temperature even 
through the 5370B is in the standby mode. The four remaining secondaries are rectified, filtered and 
sent to relay Kl which, then energized by the front panel power switch, connects the supplies with 
the Regulator Assembly A6 to be regulated and distributed. 

8-146. The unregulated dc enters the A6 board, which is fused at each of the four inputs, and is 
routed to the collector of the series pass transistor (all four series pass transistors are power 
darlingtons). The +20V unregulated (used for the + 15V supply) is sent to a precision regulator (US) 
which is the reference supply (1O.0V) for the four controlling op amps Ut, U2, U3, and U4. The 
output is from the emitter of the series pass transistor. It is current limited by A6Q2 and R2. In a 
normal state, Q2 is turned off. As the current through R2 increases, the voltage drop across R2 
increases. As the voltage drop approaches the bias voltage of A6Q2, A6Q2 starts to turn on. When 
A6Q2 turns on, it pul ls current away from the base of the power transistor turning it less on. 

8-147. Diode CR2 is a 6V zener used to clamp the +5V supply in case the power transistor shorts. 
CR2 will withstand enough current to open the fuse f2. R7 and DS3 are a monitor to qUickly show if 
the supply is present. R13 is a base current limiter for the power darlington. 

8-148. The controller is an op amp connected as a linear voltage comparator. The plus (reference) 
input (U2 pin 3) is set at +5.05 volts by the resistor voltage divider of R12 and R14. The minus 
(sense) input is connected to the output of the supply. As the supply varies, the output U2(6) varies 
to hold the supply at +5.05V. The supply is slightly higher than 5.00V to compensate for the voltage 
drop throughout the 5370B motherboard traces. 

7-7 
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CHANGE 13 (Continued) 
Figure 8-21 : 

Replace A6 Power Supply Control Assembly with the following: 

Figure 7-1. Part of Simplified/Overall Block Diagram 

Replace Figure 8-22, with Figures 7-2 and 7-3. 

CHANGE 14 (for 5370B with Serial Prefix 251 OA and below) 
Table 6-2: 

Change A 1 9/AlO Interpolator Assembly (05370-601 1 9) from Series 2528 to Series 201 6. 
Table 6-2: 

Change A19R1 7 entry as fol lows: 0698-7212, 9, 1, RESISTOR 100 1 % .05W F TC=0±100, 
24546, C3-1/8-TO-100R-F. 

Change A19R28 entry as fol lows: 
0698-3435, 0,1, RESISTOR 38.3 1 % .125W F TC=O+-1 00,24546,C4-l/8-TO-38R3-F. 

Figure 8-33: 
Change A 1 9/AlO Interpolator Assembly from Series 2528 to Series 2016. 
ChangevalueofR17t01000hms. I" 

Change value of R28 to 38.3 ohms. 

CHANGE 15 (for 5370B with Serial Prefix 2438A and below) 
Table 6-2: 

Change CHASSIS PARTS entries as follows: 
MP3, 5060-9847, 4,1, COVER-SOnOM ASSV (INCH), 28480, 5060-9847. 
MP4, 5060-9835, 0,1, COVER-TOP ASSV (INCH), 28480, 5060-9835. 
MPI0, 5040-72 19, 8, 2, STRAP HANDLE CAP-FRONT (INCH), 28480, 5040-7219. 
MP11, 5040-7220, 1, 2, STRAP-HANDLE CAP-REAR (INCH), 28480-5040-7220. 
MP17, 5040-8837, 6, 4, CORNER STRUT (INCH), 28480, 5020-8837. 
MP20, 5020-8804, 7, 1, FRAME-REAR (INCH), 28480, 5020-8804. 
MP21, 5020-8803, 6, 1, FRAME-FRONT (INCH), 28480, 5020-8803. 
MP33, 5060-9899, 6, 2, HANDLES (INCH), 28480, 5060-9899. 

Change MISCELLANEOUS entries as fol lows: 
From 0515-0896 to 251 0-0195, 9, 6, SCREW-MACH 8-32 .375-IN-LG. 
From 0515-1 005 to 2510-0192,6, 8, SCREW-MACH 8-32 .25-IN-LG. 
From 0515-1 1 32 to 2680-0172, 1,4, SCREW-MACH 10-32 .375-IN-LG. 
From 0515-1331 to 2510-0192, 6, 8, SCREW-MACH 8-32. 25-IN-LG. 

Change OPTIONS entries as follows: 
5061-0089, (Option 907) FRONT HAND LE ASSV (INCH), 28480,5060-0089. 
5061-0083, (Option 909) RACK MOUNT FLANGE KIT-INCL HANDLES (INCH). 
5061-2071, (Opt 91 3) RACK, MOUNT KIT FOR CABINETS W/FRONT HANDLES (INCH). 
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CHANGE 16 (for 5370B with Serial Prefix 241 OA and below) 

NOTE 

The following 241 OA Serial Prefix instruments contain the 2438A 
instrument modifications. For these 2410A instruments, make only the 
manual changes indicated in Table 7-1 for 2438A Serial Prefix instruments: 

Table 1-1: 

2410AQ0732 
736 
752 
760 

2410A00763 
00769 thru 00777 
00779 thru 00910 

Change INPUT AMPLIFIERS specif ication as follows: 
SEPARATE INPUTS: Impedance: Selectable 1 Megohm II <45 pF(1 ) or 50 n NOMINAL. 

Table 6-2: 
Change A3 Input Amplifier Assembly (05345-60138) from Series 2438 to Series 231 6. 
Change A3C1 0 entry as follows: 01 60-5603, 5, 2, CAPACiTOR 33 PF +-5% 1 KVDC CER, 72982. 
Change A3Cl 6 entry as follows: 0160-0552, 2, 2, CAPACiTOR 1 OOPF +-10% SOVDC CER, 

28480,0160-0552. 
Change A3C24 entry as follows: 

0160-4062,2, CAPACITOR-FXD 470PF +-10% 50VDC CER, 28480,0160-4062 . 
Change A3C34 entry as follows: 

0160-5603,5, CAPACITOR-FXD 33PF +-5% 1 KVDC CER, 72982. 
Delete A3C45 and C46 entries. 

Table 6-2: 
Change A3 R16 entry as follows: 

0757-0127,4, RESISTOR 215K 1% .5W F TC=0+-1 00,28480,0757-0127. 
Change A3 R21 entry as follows: 

0698-8381,5,4, RESISTOR 50 5% .1W C TC",0+-200, 28480,0698-8381. 
Change A3R22, R28 entry as follows: 

0698-8881, 0, 2, RESISTOR 900K 5% .3W C TC=0+-200, 28480, 0698-8881. 
Change A3R29 entry as follows: 

0698-8381,5, RESISTOR SO 5% .1W TC=0+-200, 28480,0698-8381. 
Change A3R36 entry as follows: 

07S7-0127,4, RESISTOR 215K 1% .SW F TC=0+-1 00,28480,0757-0127. 
Table 6-2: 

Change A3R56, R57 entry as follows: 
0698-8381,5, RESISTOR 50 5% .1W C TC=O+-100,28480,0698-8381. 

Figure 8-23: 
Change A3 Input Amplifier Assemb ly from Series 2438 to Series 2316. 
Change value of Cl 0 to 33 PF. 
Change va lue of C16 to 100 PF. 
Change value of C24 to 470 PF. 
Change value of C34 to 33 PF. 
Delete C45 and C46. 
Change value of R16 and R36 to 215K. 
Change value of R21 and R29 to SO ohm. 
Change value of RS6 and RS7 to 50 ohm. 
Change A3 Reference Designators table to C22-C44. 
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CHANGE 17 (for 53708 with Serial Prefix 2332A and below) 
Table 6-2: 

Change A15 HP-18 Interface Assembly (05370-60015) from Series 241 0 to 1748A. 
Change A 15U5 entry as follows: 

1820-1207,2,1, IC GATE TTL LS NAND 81-INP, 01295, SN74lS30N . 
Figure 8-29: 

Change At5 HP-IB Interface Assembl y from Seri es 2410 to Series 1748. 

CHANGE 18 (for 53708 with Serial Prefix 23 t 6A) 
Table 6-2: 

Change A4 Interconnect Assembly to 05345-60104 (Series 2316). 
Change A9 Processor Assembly (05370-601 09) from Series 2332 to Series 2316. 
DeleteA9C21 entry. 
Change A 16 Arm interface Assembly (05370-60016) from Series 2332 to Series 2012). 
Delete A1 6C16 entry. 

Fi gure 8-26: 
Change A9 Assemb ly from Series 2332 to Series 231 6. 
Delete A9C21. 

Figure 8-30: 
Change A16 Assembly from Series 2332 to Series 2012 . 
Delete C16. 
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Al POWER SUPPLY MOTHERBOARD ASSEMBLY 
A6 POWER SUPPLY CONTROL ASSEMBLY 

The Power Supply Motherboard/Power Supply Control Assemblies (A 1, AG) supply all DC 
power for the instrument, except forthe Option 001 Oven Oscillator. The AC line voltage enters 
through the Power Module (correct selection of line input voltage determined by Power Module 
card ) to the Power Transformer primary windings and to the instrument fan. The secondaries of 
the power transformer are rectified and filtered and sent to the Power Relay. A separate trans
former secondary supplies power to the Oven Oscillator Power Suppl y (A7) (Option 001 ). 

When the front panel ON-STANDBY switch is activated, AC power is sent to the fan and 
unregulated DC is sent to the Power Relay, enabling the four unregulated DC vo ltages to the 
Power Supply Control Assembly (AG). The AG assembly then converts the four unregulated DC 
voltages +10V, +20V, -20V, and -10V (fused at the input) to +SV, + lSV, -lSV, and -5.2V for 
distribution throughout the instrument. These voltages are supplied by four, separate linear 
series-pass regulators which are referenced to a single +10.0V precision reference IC (AGUS). 

Figure 7-2. Al Power Supply Motherboard, A6 Power Supply Control Assembly 

7-'1 
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SECTION VIII 
SERVICE 

WARNINC:----------------------------~ 

LINE VOLTAGE IS EXPOSED WITHIN THE 53708 EVEN WHEN THE 
POWER SWITCH IS IN THE STBY POSITION. REMOVAL O F THE 
POWER CORD IS REQ UIRED TO FULLY UNPOWER THE 53708. 

8-1. INTRODUCTION 

8-2 . This section contains the information needed to service the HP 5370B. The informat ion 
includes recommended test equ ipment, schematic diagram notes, safety considerations, 10870A 
service accessory kit, signal descriptions, cab le destinations, replacing front panel lights, push
button switch removal, block diagram theory, detailed theory, troubleshooting, microprocessor 
address mapping, and schematic diagrams. This section also incl udes a cross-reference table, Table 
8-1, to aid the correlation of assembly reference designations with their H P part numbers. 

Table 84 1. Assembly Designations 

REFERENCE DESCRIPTION HP PART NUMBER 
DESIGNATION 

Al Power Supply/Motherboard Assembly 05370·60080 

A2 Main Motherboard Assembly 05370· 60102 

A3 Input Ampli fier Assembly 05345·60138 

A4 Interconnect 80ard Assembly 05345460124 

AS HP41 B Input Connector Assembly 05370460005 

A6 Power Supply Control Assembly 05370460081 

A7 Oven Osci llator Power Supply Assembly 05370460007 

A8 Reference Frequency Buffer Assembly 05370460008 

A' Processor Assembly 05370460082 

Al 0 NOT USED 

A" Display Interface Assembly 0537046001 1 

A12 NOT USED 

An NOT USED 

A14 Service A id Assembly (Part of Service Accessory Kit Part 05370-6001 4 
Number 10870A) 

A1S HP·IB Interface Assembly 05370460015 

A1 6 Arming Interface Assembly 05370460016 

A17 Count Chain Assembly 05370460017 

A18 DACINO Logic Assembly 05370460218 

Al' Start Interpolator Assembly 053704601 1 9 

A20 Stop Interpolator Assembly 053704601 19 

A21 200 MHz Mult iplier Assembly 05370460124 

A22 Arming Assembly 0537()..60122 

A23 Front Panel Display Assembly 05370-60123 

A24 Fi ltered Li ne Module 096()"0443 

A6' 10 MHz Osci llator Assembly 10811 ·6011 1 

8-1 
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8-3. THEORY OF OPERATION 

8-4. There are two theories of operation. The first is a block theory. That is; an overview of the 
53708 is presented. The block theory is assembled to follow the block diagram in Figure 1-6. The 
second is a detailed theory. It describes in detail; the circuit operation of all assemblies. All 
references are made to the schematic diagrams located at the end of this section . 

8-5. TROUBLESHOOTING 

8-6. The troubleshooting is located near the end of th is section right before the schematic 
diagrams. Use the flowchart in Figure 8-7 to isolate the problem to the particular assembly. The 
troubleshooting that follows Figure 8-7 is used to locate the faulty component. The troubleshooting 
refers to mapping and signature analysis techniques. An explanation of the purpose and use of 
mapping in troubleshooting is provided in paragraphs 8-249 through 8-252. 

8-7. RECOMMENDED TEST EQUIPMENT 

8-8. Test equipment and test equipment accessories requ ired to maintain the 5370B are listed in 
Table 1-2. Equipment other than that listed may be used if it meets the listed critical specifications. 

8-9. SCHEMATIC DIAGRAM NOTES 

8-10. Figure 8-1 shows the symbols used on the schematic diagrams. Figure 8-1 also shows the 
method for assigning reference designators, assembly numbers, and subassembly numbers. 

8-11. Reference Designations 

8-12. Assemblies such as printed circuit boards are assigned numbers in sequence, Al, Al, etc., 
as shown in Table 8-1. As shown in Figure 8-1, subassemblies within an assembly are given a sub
ordinate A number. For example; rectifier subassembly Al has the complete des ignator A25Al. For 
individual components, the complete designator is determined by adding the assembly number and 
subassembly number, if any. For example; CRl on the recti fier assembly is designated Al5A lCR1. 

8-13. Identification Markings on Printed Circuit Boards 

8-14. HP printed circuit boards (see Figure 8-1) have four identification numbers; an assembly 
part number, a series number, a revision letter, and a production code. The assembly part number 
has 10 digits (such as 05340-60037) and is the primary identification. All assemblies with the same 
part number are interchangeable. When a production change is made on an assembly that makes it 
incompatible with previous assemblies, a change in part number is required. The series number 
(such as 1248) is used to document minor electrical changes. As changes are made, the series 
number is incremented. When replacement boards are ordered, you may receive a replacement 
with a different series number. If there is a difference between the series number marked on the 
board and the schematic in this manual, a minor electrical difference exists. If the number on the 
pri nted circuit board is lower than that on the schematic, refer to Section Vll for backdating 
information. If it is higher, refer to the yellow loose-leaf manual change sheets for this manual. If the 
manual change sheets are missing, contact your local HP Sales and Support Office. See the listing at 
the back of this manual. 

8-15. Revision letters (A, B; etc.) denote changes in printed circuit layout. For example, if a 
capacitor type is changed (electrical value may remain the same) and requires different spacing for 
its leads, the printed circuit board layout is changed and the revision letter is incremented to the 
next letter. When a revision letter changes, the series number is also usually changed. The 
production code is the four·digit, seven-segment number used for production purposes. 
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REFERENCE DESIGNATIONS 
REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI· 
ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS 
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS. 

ASSEMBLY ABBREVIATION 

A25 Cl 
A25AI CRI 

NO PREFIX J3 

COMPLETE DESCRIPTION 

A25Cl 
A25AICRI 

J3 

Figu;e 8'.:1. SchematiC: Diagrams'Noiis-
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8-16. SAFETY CONSIDERATIONS 

8-17. Although the 53708 has been designed in accordance with international safety standards, 
this manual contains information, cautions, and warnings which must be followed to insure safe 
operation and to retain the 53708 in safe operating condition (a lso see Sections II , III, V). Service 
and adj ustments should be performed on ly by qualified service personnel. 

WARNING-------------------------------

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) 
CONDUCTOR (INSIDE OR OUTSIDE THE 53708) OR DISCON
NECTION OF THE PROTECTIVE EARTH TERMINAL IS LIKELY 
TO MAKE THE 53708 DANGEROUS. 

8· 18. Any adjustment, maintenance, and repair of the opened 5370B under voltage should be 
avoided as much as possib le and, when inevitab le, should be carried out on ly by a skil led person 
who is aware of the hazard involved. Capacitors inside the 5370B may still be charged even if the 
53708 has been disconnected from its source of power. 

WARNING---------------------------------

LINE VOLTAGE IS EXPOSED WITHIN THE 53708 EVEN WHEN 
THE POWER SWITCH IS IN STANDBY. REMOVAL OF THE 
POWER CORD IS NECESSARY TO FULLY UNPOWER THE 
53708. 

8-19. Make sure that only fuses with the required rated current and of the specified type (normal 
blow, time delay, etc.) are used fo r replacement. The use of repaired fuses and the short-circu iting of 
fuseholders must be avoided. Whenever it is likely that this protection has been impaired, the 5370B 
must be made inoperative and be secured against any unintended operation. 

WARNING---------------------------------

THE SERVICE INFORMATION IS OFTEN USED WITH POWER 
SUPPLIED AND PROTECTIVE COVERS REMOVED FROM THE 
53708. ENERGY AVAILABLE AT MANY POINTS MAY, IF CON· 
TACTED, RESULT IN PERSONAL INJURY. 

cAunON~-------------------------------

Series pass transistor cases on rear panel have voltage on them 
and require insulators between them and the heatsink. Power 
supply damage is inevitable if transistor cases are shorted to the 
chassis. 

8-20. SERVICE ACCESSORY KIT 10870A 

8-21. The 10870A Service Accessory Kit contains seven special extender boards and a Service 
Aid PC assembly (Figure 8-2) designed to aid in troubleshooting the 53708 . The follow ing para
graphs describe equipment supplied, replaceable parts and operation. 



05370-60077 

Figure 8-2_ 10870A Service Accessory Kit 

8-22. Equipment Supplied 

05359-60078 

HP 53708 
Service 

8-23_ Table 8-2 lists the boards contained in the 1 0870A Service Accessory Kit with their general 
description and usage. 

8-5 
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HP PART NUMBER 

05370-60014 

5060-0049 

5060-0630 

05370-60074 

05370-60075 

05370-60076 

OS730-60077 

05359-60078 

Table 8-2 70870A Kit Contents 

DESCRIPTION 

Service Aid Board (HP 5370B A14 Assembly) 

Extender Board (15 pin x 2) for A8 Reference Frequency Buffer Assembly 

Extender Board (22 pin x 2) for A6 Power Supply Assembly 

Extender Board for 5370B A22 Armin Assembly 

Extender Board for Oi ital Section (except 5359A A16) 

Extender Board (6 pin x 2) for A7 Oscillator Power Supply (for 5359N5370B) 

Extender Board for Ana log Section (S370B A9 through A2l Assemblies) (5359A 
A24 Assembly) 

Extender Board for 5359A A 16 Processor Interface Assembly 

8-24. Replaceable Parts 

8-25. HP part numbers and information for ordering replaceable parts are located in Section VI, 
A 14 replaceable parts list. 

8-26. Using Extender Board 05370-60075 

8-27. The 05370-60075 Extender Board is used to troubleshoot the digital section of the 5370B. The 
four switch packs (32 switches) open the lines between the extended pc board and the instrument's 
motherboard. Using Figure 8-3 for reference, the switches open the following lines: 

SWl switches a through h open the data lines LOO through L07, respectively. 

SW2 
a. opens L(RIW) line 
b. opens MEM eLK line 
c. opens lIRQ line 
d. opens LNMI line 
e. opens H RU N line 
f. opens HEN line 
g. opens HRDY line 
h. opens L RST line 

SW3 (a through h) open address lines LAO through LA7, respect ively. 

SW4 (a through h) open address lines LA8 through LA15, respectively. 

Figure 8·3. 05370-60075 Partial View 
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8-28. Theory of Operation (05370-60014) 

8-29. INTRODUCTION. The following paragraphs contain the theory of operation for the 05370-
60014 Service Aid Assembly. Block theory is first given according to the Block Diagram in Figure 
8-4, fo llowed by detailed theory which is in reference to the 05370-60014 schematic. The 05370-
60014 schematic is located in Figure 8-28. 

8-30. BLOCK THEORY. The 05370-60014 can be divided into two main sections. The first main 
section is called the breakpoint section. It contains four comparators and four registers (latches) 
which are used via the HP-IB to halt the microprocessor program routine at a particu lar prepro
grammed address. The second main section contains two DACs which are connected to the address 
bus. Their outputs are converted by two operational amplifiers and fed to test points. 

DATA 

.~ ------~--~r---------------~ 

Figure 8-4. 05370-60014 Block Diagram 
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8-31. DETAILED THEORY (05370-60014). Integrated circuits U16, U13, and U17 form three Set
Reset latches with inverted outputs and are used to debounce the NMI, IRQ; and RES switches. 
These outputs go directly to the control lines on the instrument's internal bus. U1SA, U9A, and U6 
form the decode logic which decodes the address of the 05370-60014 assembly. Their outputs 
enable the breakpoint decoder U3 . Three outputs of U3 are being used. U3(15) enables registers 
(latches) US and U4 to latch the information on the D (pins 4,13,5,12) inputs. The Q outputs (pins 
2,15,7,10) connect to U2 and Ul comparators, where they are compared to the low order address 
lines (lAO th rough LA7). U3(14) enables registers Uta and Ul1 to latch the information on the 0 
(pins 4,13,5,12) inputs. The Q outputs (pins 2,15,7, 10) connect to U8 and U7 comparators, where 
they are compared to the high order address lines (LA8 through LA 15). The final output of U3 (pin 
13) enables register U12 to latch the data from the lower order data l ines (LOa through L03). U12 Q 
outputs (2,15) select on which cycle {read or write) the breakpoint occurs. U12(2) high is write 
cycle and U12(15) high is read cycle. U15C(8) is the NANOing of VMA and clock $2, and used for 
the strobe input on the HP 50Q4A Signature Analyzer. 

8-32. The DAC section consists mainly of U18, U19, U20, U21, and CRl. The + 15V supply is fed 
th rough current l imiting resistors Rl1 and R10 to voltage reference CR1. R5 and R8 set the current 
which enters U18 and U19. Resistors R13, R12, and R1S form a divider which produces 5.12 V at 
TP4 used to adjust an oscilloscope for mapping. U19 is connected to the lower order address lines 
and U18 is connected to the higher order address lines. The outputs are connected to op-amps U21 
and U20, respectively. The op-amps translate the OAC current mode output to a voltage mode. 
These voltages are used to drive the X and Y axis of an osci l loscope to MAP the microprocessor's 
program address. 

8-33. SIGNAL DESCRIPTIONS 

8-34. Table 8-3 is a list of the signals used in the 5370B. The list is in alphabetical order and 
includes the mnemonics for cross-reference w ith the schematic diagrams. A description of the 
function of each signa l and the source and destination are included in the table. 



MNEMONIC FROM 

DACCTl XAl6B(3 ) 

DAC STAT XAl6B(5) 

DBE XA9B(4 ) 

ERMD XAl2(2 ) 

EXT TRIG Al2J3{'l) 

HARMEN Al6j1 

HDAC Rear Panel 

HEXT Al/Al 

HMNRM Al6j1 

HN3BO-+B2 Al2Jl 

HN3B3 XA17B(2) 

HN3RST Al6J1 (5) 

HP 5370B 
Service 

Table 8-3. Signal Descriptions 

TO 

XA18A(5 ) 

XA18A(7 ) 

Instrument Bus 

XA17A(3) 

Al3)4 

A22Jl 

A15J1(4) 

XA17B(18) 

A22j1(9) 

A16Jl(6,7,8} 

XA16B(7) 

A22Jl(5) 

lOGIC DESCRIPTION 

TTL DAC Control - This line is decoded on 
the Al6 assembly. It is the write clock for 
the DAC control registers. It latches the 
data to be used to control the start and 
stop trigger levels. 

TTL DAC Status - This signal is decoded on 
the Al6 assembly. It is the read clock for 
the DAC Status register on the A 18 
assembly. 

TTL Data Bus Enable - This input is the 
control input of the microprocessor's 
data bus. The data bus is enabled when 
this input is high. When the input signal 
is low, the data bus is a high impedance. 

ECl Eel Armed - This is the status line for 
the Arm flip-flop. It also passes through a 
TTL translator and lights the ARM LED in 
the front panel. 

TTL External Trigger - This is a signal used 
to light the front panel external trigger 
LED. 

ECL High Arm Enable - This signal enables 
the Al2 arming assembly to make a 
measurement. 

TTL High Data Accept - Signal which, when 
high, indicates to the transmitting device 
that data has been accepted by the 
receiver. 

TTL high External - This l ine is connected to 
the rear panel INTIEXT Time Base switch. 
It tells the microprocessor whether the 
machine is in Internal (high) or External 
(low) time base. 

TTL High Manual Arm - Signal is HIGH 
when machine is in manual arm or in 
+T.I. only without external arm, where 
the 5370B ARM5 itself. 

ECL High NO bit) through B2 - These are 
three of the four low-order bits of the 
event counler. 

TTL High NO bit 3 - This is the fourth low 
order bit of the event counter and the 
clock 10 the higher order bits. 

TTL High NO Reset - A high on this line 
resets the Event (NO) counters. 

8-9 
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MNEMONIC 

HPTOGU 
CHECK 

HRFD 

HRMcn 

HRMD 

HRMEN 

HRMT Slope 

H RUN 

HSETl 
HSET2 

HSTART 

HSTASW 

HSTD 

Table 8-3. Signal Descriptions (Continued) 

FROM 

A161(2) 

Rear Panel 

A16)1(13) 

A22J3(10) 

At 6Jl (9) 

XAl8A( l ) 

XA9A(1Sj 

A16Jl(12} 
A16J1(11) 

Al2J3(S) 

A16Jl( 16) 

A16j1(1O) 

TO 

A.22Jl(2} 

A15)l{3) 

A22]1(13) 

A23J4(10j 

A22Jl (9) 

XA22A(1) 

Instrument Bus 

A2211(2) 
A2l!'!") 

A.23)4(8) 

A22Jl(l6) 

A22j1(10j 

lOGIC DESCRIPTION 

TTL High Toggle/Check - HPTOGl is a 
decode of the front panel Period 
Complement push-button . This pu lsed 
signal toggles the machine's arming from 
one channel to the other. When this 
signal is a level (high) instead of a pulse, 
the input multiplexers on the Al2 
assembly select the 10 MHz calibration 
signal. 

TTL High Ready for Data - This signal, when 
high, indicates to the Hp-I B that the 
listening device is ready to receive data. 

Eel High Arm Control 3 - This signal 
controls the slope of the external arm 
signal to be used. 

TIL High Armed - This signal is sent to the 
front panel to light the ARM l ED 
indicator when the instrument is armed. 

TIL High Arm Enable - When HRMEN is 
high, it enables the Arm . 

TIL High Remote Slope - This signal, when 
high, disables the local slope control and 
enables the remote slope control. 

TIL High Run - The H RUN Signal is the 
inverted Bus Available Signal. The H 
RUN signal will normally be in the high 
state. When activated, it will go to the 
low state indicating that the 
microprocessor has stopped and that the 
address bus is avai lable. 

TIL High Set 1,2 - These two signals set or 
TIL reset a fl ip-flop to determine whether the 

Start or Stop channel signal wi ll be used 
to Arm the S370B. 

TIL High Start - This line is used to light the 
START and STOP annunciator LEOs in 
the front panel display. A high lights the 
START and a low lights the STOP. 

Eel High Start Switch - Used to control the 
input signal multiplexer for the START 
channel. A high causes the START 
channel to be gated through the START 
multiplexer. A low causes the STOP 
channel to be gated through the START 
multiplexer. 

TIL High Standard - When HSTD is high, it 
disables the automatic phase detector on 
the A22 board. 



MNEMONIC 

HSTOSW 

LAO through 
LA1S 

LARMCT2 

LARMRST 

LATN 

LOAV 

LOIOl through 
LDIOS 

FROM 

A16J1(15) 

XA9A(f 

through 18) 

A16J1(11 

A16J 1(17) 

Rear Panel 

Rear Panel 

Rear Panel 

LDO through L07 XA9A 
(3 through 10) 

LEOI Rear Panel 

LGATEN A16J1(4) 
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Table 8-3 Signal Descriptions 

TO LOGIC DESCRI PTION 

A22J1(15) 

Instrument Bus 

A22j1 (1 1 

A22J1(17) 

A1SJ1(7) 

A1SJ1(2) 

A1SJ2 Pins 
(S through 12) 

Instrument Bus 

A1SJ1{11 

A22Jl{41 

ECL High Stop Switch - Used to control the 
input signal multiplexer for the STOP 
channel. A high causes the STOP 
channel to be gated through the STOP 
multiplexer. A low causes START 
channel to be gated through the STOP 
multiplexer. 

TTL Low Address Bus - The address bus is a 
unidirectional, 16-line bus from the A9 
assembly used 10 address all memory 
(ROM and RAM) and peripheral devices. 

TTL Low Arm Control 2 - Signal used 10 

control whether the Arm comes from 
either the START or STOP channel , or 
whether it comes from the manual or 
external input. When the signal is low, 
the ARM comes from the START or STOP 
channel. With the signal high, the ARM 
comes from the manual or external input. 

TTL Low Arm Reset - A low pulse signal 
wh ich is the master reset for the arming 
assembly. 

TTL Low Attention - Active low signal 
which places the HP-IB in the 
NCommand Modew• 

TTL Low Data Val id - Active low signa l 
which, when true (low), indicates that 
data on the 010 lines is stable and 
available to be accepted by the receiving 
device. 

TTL Low Data Input/Output - Mnemonic 
abbreviation referring to the eight data 
lines of the HP-IB. These li nes are active 
low. 

TTL Low Data Bus - The data bus is a bi
directional, eight-l ine bus used for 
transferring data to and from the memory 
and peripheral devices. The bus is active 
low. All devices on the bus are three
state. 

TTL Low End or Identify - This signal (active 
low) is used to indicate the end of a 
multiple byte message on the Bus. It is 
also used in parallel polling. 

TTL Low Gate Enable - Signal used for 
external hold-off or for measuring 
frequency with a gate time. When this 
Signal is low, the A22 assembly is 
enabled for external hold-off or a gate 
time mode in frequency operation. 

8-11 
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MNEMONIC 

LHLDEN 

LHLT 

LlFC 

LlNZ 

LlRQ 

LNMI 

LOCK FIX 

LOLRST 

Table 8-3. Signal Descriptions (Continued) 

FROM 

A16Jt(14) 

Instrument Bus 

Rear Panel 

(Troubleshoot
ingAIO) 

Instrument Bus 

Instrument Bus 

XA18A(10, W) 

XA16B(6) 

TO 

A22l1(14) 

XA9B(6) 

Al Sj1 (5) 

XA9B(3) 

XA9A(13) 

XA9A(14) 

XA19A(iS) 

XA20A(iS) 

XA17A(9) 

LOGIC DESCRIPTION 

TTL Low Hold-Off Enable - Signal selects 
whether or not the machine is in ± T.1. or 
+T.1. only. With the signal low, the 
5370B is in +T.1. only. 

TTL Low Halt - This level-sensitive input is 
normally in the high state. In low state, 
all activity in the microprocessor is 
halted. 

TTL Low Interface Clear - When LlFC is set 
(low) all talkers and listeners on the HP
IB are unaddressed, and controllers go to 
the inactive state. Only the system 
controller can activate this line. 

TTL Low Initialize - This input is provided 
as a troubleshooting aid and is used to 
reset the microprocessor dock state 
machine. 

TIL Low Interrupt Request - LlRQ is a 
normally-high, level-sensitive input of 
the microprocessor. When LlRQ goes 
low, the microprocessor is requested to 
do an interrupt sequence. At that time, if 
the interrupt mask bit in the Condition 
Code Register is not set, the machine will 
begin an interrupt sequence. 

TTL Low Non-Maskable Interrupt - A 
negative-going edge on this input 
requests a nonmask interrupt sequence 
be generated in the microprocessor. As 
with LlRQ, the microprocessor completes 
the current instruction before recognizing 
the LNMI signal. However, the interrupt 
mask bit in the Condition Code Register 
has no effect on LNMI. 

NA Lock Fix - This signal is used to force 
the A19/A20 Interpolator assemblies to 
pha.se-lock with the reference. This signal 
is active upon power-up and when the 
phase-locked loop is out of lock. 

TTL Low Out-of-Lock Reset - This line is 
used to reset the Out-of-Lock flip-flop 
(flag) on the A17 assembly. 
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LOOL 

LOVEN 

lPCRST 

LPOlRST 

lPORST 

lPOROST 

l PROC 

LREN 

LRMMASK 

LRST 

l(RJW) 
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Table 8-3. Signal Descriptions (Continued) 

FROM 

XA21A(18) 

XAlA(l ) 

XA16B(4) 

XA16B(6 ) 

XA16B(S) 

XA16B(S) 

XA188(5} 

Rear Panel 

XA16B(9) 

XA9A(18) 

XA9A(11 } 

TO 

XA17B(1) 

XA17A(18} 

XA17A(7) 

XA17A(9} 

XA17A(B) 

XA17A(S} 

A15jl(16) 

XAllB(S} 

(Troubleshooting 
Aid) 

Instrument Bus 

LOGIC DESCRIPTION 

TIL low Out-of-Lock - This is the out-of
lock line from the All assembly. When it 
goes low, it sets the out-of-Iock flip-flop 
on the A17 board. The flip-flop then 
lights the out-of-Iock LED on the A 17 
board and sets the out-of-Iock status bit 
for the microprocessor. 

TIL Low Oven - This line drives (through 
the microprocessor) the oven indicator 
on the front panel. When the line is low, 
the front panel indicator lights and 
indicates that the oscillator oven is below 
operating temperature (cold). This is the 
normal case when the instrument is first 
connected to the line supply. 

ECl Low Pulse Counter Reset - A Low Pulse 
on this line resets all the counters on the 
A17 assembly. 

ECL Low Pulse Out-of-Lock Reset - This line is 
a power-up reset pulse used to reset the 
Oot-of-Lock flip-flop during power 00. 

ECl Low Pulse Overrange Reset - This is the 
reset for the overrange flip-flop (flag) on 
the A 17 assembly. 

ECL Low Pulse Overrange NO Reset - The 
NO counter flag is reset when overrange 
occurs. Overrange is the condition when 
bit 17 of the NO count chain becomes 
active. At this point, the flat is reset. The 
number of times the counter overranges 
is kept in software. 

ECl Low Process - This signal is a status 
signal for the microprocessor. When [ow, 
it indicates to the microprocessor that the 
measurement has been completed. 

TTL Low Remote Enab[e - This line is used 
to enable Bus compatible instruments to 
respond to commands from the controller 
or another talker. It can be issued on ly by 
the system controller. 

TIL Low Remote Mask - This line is active 
in remote operation. [t masks all the front 
panel push-buttons with the exception of 
the Local-Remote switch. 

TTL Low Reset - This is the ma in reset for 
the S370B. It is used to initialize the 
microprocessor. 

TTL Low Read.IVVrite - (L(RJ\V) is the 
inverted RJW signal from the micropro
cessor. This output tells the memory 
devices if the microprocessor is in a Read 
(low) or a Write (h igh) state. 

8-13 
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MNEMONIC 

lSRQ 

lVMA 

MAN ARM 

SIGN 

START DAC 

STARTTRG 

STOP DAC 

STOP TRG 

S RATE 

TRGLVLA 
TRGLVLB 

Table 8-3. Signal Descriptions (Continued) 

FROM 

Rear Panel 

XA92A(2) 

XA1B(3 ) 

XA9B(S) 

XA18B(4 ) 

XA16B(l) 

A22J3(9) 

XAl8B(2) 

A22J3{7) 

XA16B(6) 

XA18A(1 6) 
XA18A(17) 

TO LOGIC DESCRIPTION 

A15Jl (6) TIL low Service Request - This signal line is 
set true (low) when the S370B requests 
service from the HP-IB controller. 

Instrument Bus TIL low Valid Memory Address - This is an 
active low signal wh ich when low, 
indicates to the peripheral devices that 
there is a val id address on the address 
bus. 

XA16B(8 ) TIL Manual Arm - This line is a decode 
from the front panel manua l arm push
button. When this l ine goes low, an 
interrupt is generated and the 
microprocessor puts the machine in the 
manual arm mode. 

Instrument Bus 

XAl 7B(4) 

XAl 8A(3) 

A23J4(9) 

XA18A(4 ) 

A23J4(7) 

XA22A(16) 

XA22A(2 ) 

XA22A(3 ) 

TIL Phase Two - The second phase of the 
two-phase dock which runs the 
microprocessor. The amplitude runs 
between and common. 

ECl Sign - This line is a status line for the 
microprocessor. It indicates the sign of 
NO. When this line is high, the sign of NO 
is positive. 

TIL Start DAC - This l ine is decoded on the 
Al6 Assembly. It is the write clock for 
the Start DAC registers. It latches the data 
to be used by the Start D-to-A converter. 

TIL Start Trigger - This is a signa! used to 
light the front panel start channel trigger 
LED. 

TIL Stop DAC - This signal is decoded on 
the Al 6 assembly. It is the write clock for 
the Stop DAC registers. It latches the data 
to be used by the Stop D-to-A converter. 

TIL Start Trigger - This is a signal used to 
light the front panel stop channel trigger 
lED. 

NA Sample Rate - This line goes to the 
sample pot on the front paneL 

NA Trigger levels A and B - These signals 
are from the A 18 DACs. They are passed 
through a filter on the A22 assembly and 
sent to the A4 board. These signals are 
then used as the remote trigger levels. 
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8-35. CABLES 

8-36. Table 8-4 lists the 18 cables used in the 5370B. They are l isted in numerical order w ith a 
b rief description and destination. A lso refer to Figure 8- 15, Top Interval V iew. 

Table 8-4 Cable Destinations 

REF. HP PART NO. 
DESIG. 

DESCRIPTION FROM TO 

Wl 05370-60401 Rear Panel Power Transistor Wire Rear Panel Al 
Harness 01 th rough Q4 Motherboard 

W2 05370-60402 Front Panel STBY/ON SWl Wire Front Panel Al 
Harness STBY/ON SWl Motherboard 

W3 05370-60403 Coax Cable A22JS Rear Panel J4 

W4 05370-60404 Coax Cable Front Panel Jl A22J4 

WS 05370-60405 Rear Panel SW3 Wire Harness Rear Panel 5W3 A1 J4 

W6 05370-60406 Coax Cable A1J2 (A8(4)) Rear Panel J7 

W7 05370-60407 Coax Cable A1Jl A2J2 

W8 053 70-60408 Coax Cable Rear Panel J6 Rear Panel 
SW3(1 ) 

W9 05370-60409 Coax Cable A1J3 A213 

Wl0 05370-60410 Coax Cable A22)6 Rear Panel J5 

Wll 8120-2463 Ribbon Cable, 26 AWG 18 Conductor A16Jl A22Jl 

W12 8120-2462 Ribbon Cable, 26 AWe 16 Conductor ASP A1SJl 

W13 8120-2462 Ribbon Cable, 26 AWe 16 Conductor ASj2 A15J2 

W14 8120-2462 Ribbon Cable, 26 AWe 16 Conductor A11 Jl A23j1 

W1 S 8120-2462 Ribbon Cable, 26 AWe 16 Conductor A11 J2 A23J2 

W16 8120-2462 Ribbon Cable, 26 AWe 16 Conductor All )3 A23J3 

W17 8120-2462 Ribbon Cable, "26 AWe 16 Conductor A22)3 A23J4 

W18 8120-13 78 Power Cord ... Rear Pane l 
line Module 

(A24) 

8-37. LOGIC SYMBOLS 

8-38. Logic symbo ls used in th is manual conform to the American National Standard publication 
JEEE Standard Graphic Symbols for Logic Functions, ANSI/IEEE Std. 91-1984. This standard 
supersedes M IL-STO-806B. Another useful reference source is The TTL Data Book, "Explanation of 
New Logic SymbolsH by F.A. M ann (Texas Instruments Incorporated). 

Paragraphs 8-39 thru 8-59 have been deleted. 

8-15 



HP 53708 
Service 

8·16 

8·60. REPLACI NG FRONT PANEl LIGHTS 

8-61. For the purpose of replacement, the front panel lights can be divided into three categories: 
1) seven-segment display and annunciator LEOs; 2) push-button switch and clock loss LEOs; and 3) 
trigger light LEOs. Replacement procedures are given under separate headings for each type. 

8-62. Seven-Segment Display and Annunciator LEDs 

8-63. To replace an LED of this type, first ' remove the red display window by sliding the three 
plastic slide clamps to the left. The window is now free to remove. To replace any of the seven 
segment displays, insert an IC puller over the top and bottom of the LED display and pull out. 

8-64. To replace an annunciator LED, first remove the top cover and the red display window. 
Remove the frosted plastic sheet that covers the annunciator block. Gently place the tips of a pair of 
needle-nose pliers over the LED while applying a soldering iron to th!,! solder connections on the 
rear of the A23 Display/Push-button Switch board. Remove the LED. When replacing the new LED, 
be sure to insert the cathode (the shorter lead) into the pc hole with the square pad. 

8·65 . Push·bulton Switch and Clock Loss LEOs 

8-66. There are two methods of replacing these LEOs. The first method involves removing the 
front panel and using heat-shrink tubing to extract the LED. The second method requires the A23 
Display/Push-button Switch board be removed from the instrument. Neither of these procedures is 
overly difficult or time consuming; however, Method 1 is preferred if the heat-shrink tubing is 
available. See paragraph 8-69 under Method 1 for clock loss LED replacement. 

8-67. METHOD 1. To replace a push-button switch LED, first remove the front panel by removing 
the hardware associated with the three input jacks, the three LEVEL controls, and the MAN RATE 
control. Also remove nut from backside of A23 Display Push-button Switch board, near left side of 
the instrument. The push-button can now be removed using an IC puller. 

NOTE 

The push buttons can be removed with the front panel on if the Ie puller is 
modified by breaking it in half and filing down both sides of the blade's 
wide portion just before it tapers down to the narrow tip area. Insert the tip 
between push-button and front panel and place tip of puller under 
backside of push-button. Hold opposite side of push-button with finger and 
pull forward. 

8-68. Once the push-button is removed, replace heatshrink tubing that is about 1/8" 10 (HP PIN 
0890-0983) over the replacement (new) LED and use a heat gun to shrink tubing around LED. Pu ll 
tubing off of LED and insert through the middle of the front panel switch and securely over the faulty 
LED. Heat the LED solder connection of rear side of the A23 board and remove LED. Use a 
toothpick to clear solder holes. Place tubing over new LED and insert into place. Short lead of LED 
(cathode) goes into hole with square pad. So lder in place. 

8-69. The Clock Loss LED can also be replaced using the heat-shrink tubing method as outlined 
above. The front panel need not be removed. If tubing is not available, use Method 2. Be sure to 
retain the spacing insulator when installing the new LED. 

8-70. METHOD 2. This method requires removing the A23 Display/Push-button Switch board. 
The procedure is outlined under Push-button Switch Removal. Once the board is removed and 
disassembled, remove the specific switch for access to the LED and remove the LED in the normal 
manner. 
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8-71. Trigger Light LEDs 

8-72. Remove the front panel by removing the hardware associated with the three input jacks, the 
three LEVEL pots, and the MAN RATE control. Also, remove nut from back side of A23 
Display/Push-button Switch board, near left-side of the instrument. Gently hold the LEO with a pair 
of needle-nose pliers while heating the solder connections on the rear side of A23. Remove the LEO. 
At this point, the large plastic spacer will come free. Tilt the counter and shake until spacer fa lls out. 
Th is part was used when the board was loaded prior to wave soldering and is no longer required . 
The new LEO can be properly positioned by hand during replacement. 

8-73. PUSH-HUnON SWITCH REMOVAL 

8-74. The fo llowing procedure outlines the steps necessary to disassemble the instrument for the 
removal of the push-button switches. 

1. Remove the top and bottom covers. 

2. Remove right and left side covers (2 screws each) . 

3. Remove trim strip along top of front panel frame. 

4. Remove four screws from top of front panel frame. 

5. Disconnect the four ribbon cables from the A23 board. 

6. Disconnect the three coax cables and two ribbon cables on A22 Arming board (see A22 
Arming board removal in Section V). 

7. Remove the A22 Arming board and A4 Interconnect board. 

8. Remove the two screws that hold each of the four side struts to the front panel frame. 

9. Slide the front panel assembly forward and free of the instrument. (The power switch remains 
in place.) 

10. Place the assembly face down on the table; and using a pair of long-nose pliers, removal all 
retainer clips ho lding the A23 board in place. 

11. Remove the nut on the left side of the A23 board. 

12. Leave the assembly face down and lift the A23 board straight up. The front panel has spacers 
on the studs, and they will fa llout if this is turned upside down. 

13. Cut away that part of the red switch stud that has been heat staked to the back side of the 
board. 

14. Remove faulty switch and insert new switch into place. 

1 S. Using a soldering iron with a flat-bladed tip, heat-stake the new switch to the back side of the 
board. Use extreme care when installing the new switch, making sure that the switch is 
secured tightly against the pc board before heat-staking. When applying heat, melt the plastic 
stud down just enough to form a mushroom-shaped rivet bond. Be careful to (1) not melt too 
much plastic away, thus weakening the bond, or (2) not melt enough plastic away, thus 
leaving a space between the rivet and the pc board, allowing the switch to move. 

8-17 
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8-75_ BLOCK DIAGRAM THEORY 

8-76. Introduction 

8-77. The HP 5370B is a Time Interval counter using the digital interpolating technique (refer to 
Figure 8-21). For a typical Time interval measurement, the start and stop signals enter the input 
assembly, pass through the arm ing assembly, and enter the Start and Stop interpolator assemblies. 
Pulse bursts from these two interpolators plus a third coincident burst (NO) go into the count chain 
assembly. Events are counted in the arming and arming interface assembly. With these four counts, 
Time Interval, Frequency, and Period measurements can be mathematically derived using the 
following equation: 

TI == 5 (* (Nl_N2) + NO) nanoseconds 

FREQ==~ 
PER[OD==~ 

where TI is the Time Interval in nanoseconds, NO is a 200 MHz reference count between 
coincidences, Nl is the Start Interpolator count, N2 is the Stop Interpolator count and events is the 
number of Stop channel input pulses (events is used for frequency and period when used w ith a gate 
time measurement). An explanation of the equation and the NO, N I , and N2 counts follows in the 
next paragraphs. 

8-78. The S370B uses a dual vernier interpolation technique for resolution improvement beyond 
the 5 ns uncertainty imposed by a 200 MHz basic clock. Two vernier oscillators, each started by the 
START and STOP pulses, generate bursts of Nt and N2, respectively, each burst being terminated by 
the coinc idence signa ls START COINC and STOP COINe. These coincidence signals are used to 
gate the main 200 MHz clock to generate a th ird burst NO. The frequency of the two vernier 
oscillators are the same, namely 199.22179 MHz (period", 5.02 ns) which is synthesized from the 
200 MHz clock through phase-locking technique by the ratio 256:257. 

8-79. The burst N l is proportiona l to the time between START signal and the clock pulse arriving 
after it. In the same manner, N2 is proportional to the time between STOP signa l and the clock pulse 
arriving after it. The resolution of these time intervals is given by 51256 ns or around 20 ps which is 
the period difference between main and vern ier clocks. The time interval is given by 

TI = 5 ~~~ (NI - N2) + NO ns 

In time interval holdoff, or frequency/period mode, the number of events held off is measured in 
addition to the time interval of occurrence. frequency and Period are given by: 

FREQ = EV~~TS 

PERIOD = _T_' _ 
EVENTS 

The 200 MHz burst NO occurs between the ending of Nl and the ending of N2. It is a signed 
number and is + when Nl finishes before N2 and negative vice versa. No restriction is made on the 
order of occurrences of the START and STOP pulses using the above formula for TI computation. 
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8-80. Interpolating Technique 

8-81. For simplicity, the Interpolating Technique is expla ined assuming a positive time interval 
measurement (start pulse arrives before the stop pulse). The explanation in the following paragraphs 
refer to Figure 8-5. 

8-82. In +TI ONLY the 5370B is armed internally by the microprocessor. When the start pulse first 
arrives, the start interpolator VCO momentarily stops oscillation for a duration determ ined by a fixed 
delay line. Osci llating again starts in phase with the trailing edge of the delay output. This 
establishes a definite phase relationship needed for comparison to the reference oscillator. The 
output of the start interpolator oscillator (VCO) is used in two places. First, it goes to the Count 
Chain Assembly where the pulses are counted as N1. And second, it is mixed with the 200 MHz 
reference on the Start Interpolator assembly by a D-type flip-flop. When a positive edge of the start 
oscillator occurs at the same time as a positive edge of the 200 MHz reference, the mixer sends a 
positive transition to the DAONO assembly. This Signal is called START COINCIDENCE, and it starts 
the accumulation of the 200 MHz reference count (NO). This coincidence pulse also gates off the 
output of the START Interpo lator oscillator (N1). N1 has not been accumulated and NO has started to 
accumulate. 

8-83. The same thing happens with the stop interpolator. The stop pulse arrives and momentarily 
stops the stop interpolator VCO from oscillating. The output of the stop interpolator starts again in 
phase with the trai ling edge of the delay output. The output of the stop VCO is used in two places . 
First, it goes to the Count Chain Assembly where the pulses are counted as N2. And second, it is 
mixed with the 200 MHz reference on the Stop interpolator assembly by a D-type flip-flop. When a 
positive edge of the stop VCO occurs at the same time as a positive edge of the 200 MHz reference, 
the mixer sends a positive transition to the DACINO assembly. This signal is called STOP 
COINCIDENCE, and it stops the accumulation of the 200 MHz reference count (NO). This 
coincidence pu lse gates off the output of the stop interpolator VCO (N2) and also sets the LPROC 
line low, signaling the microprocessor that the measurement has been completed. 

8-84. The Equation 

8-85. The microprocessor now has the three variables NO, Nl, and N2 to process the data into a 
meaningfu l result. N2 is subtracted from Nt. This result is the net time error in terms of ==5.02 
nanosecond periods. This cannot be added to NO (5.00 nanosecond periods) without a common 
denominator. To produce a common denominator, the N1-N2 is multiplied by ¥sf. This factor (¥sf) 

is the exact ratio between 5.00 nanoseconds and 5.0195763 (=5.02) nanoseconds. Now the two can 
be added to produce the number of 5.00 nanosecond periods accumulated between the start and 
stop input pulses. To turn this number of counts into a unit of time, it is multiplied by 5 x 10-9, since 
each count represents one period of the oscillator. Th is result, which is the time interval in seconds, 
is then displayed and the sequence begins again. The NO count may be either positive or negative in 
va lue, because even though the start pulse arrives before the stop pu lse, the stop coinc idence may 
occur before the start coincidence. For this reason, the sign of NO is also fed to the microprocessor. 

8-86. Typical Instrument Operation 

8-87. On power-up, the microprocessor checks the ROMs, RAMs, PLLs, lights the front panel 
indicators and all segments of all readouts. It then sets the 5370B in TI, SAMPLE SIZE 1, MEAN, + TI 
ONLY, and arms the counter. The 5370B remains in a wait loop until a start pulse arrives. 

8-88. With an input signal, and fo r SAMPLE SIZE of 1; NO, N1, and N2 counts accumulate. When 
the accumulation is complete, the DACINO assembly signals the microprocessor (LPROC) to process 
the data and display the information requested by the keyboard. The microprocessor periodically 
examines the keyboard for any change in key selection. 

8-19 
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Figure 8-5. Interpolalor Timing Diagram 
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8-89. For a SAMPLE SIZE >1, the microprocessor does not send data to the disp lay until all 
samples are complete. After each sample, the microprocessor performs an intermediate 
computation, which takes approximately 330 microseconds, and stores the data into RAM. Because 
the LPROC goes low for each intermediate computation, the microprocessor can count these clocks 
for comparison to the number of samples programmed by the keyboard. The microprocessor ends 
the measurement when the sample size is comp lete and performs the final computation. The 
microprocessor then writes to the display RAMs the information requested by the keyboard. 

8-90_ A 1, A6 Power Supply Motherboard/ Power Supply Control Assembly 

8-91. The Power Supply Motherboard/Power Supply Control Assembly (A 1, A6) suppl ies all de 
power for the instrument, except for the Quartz Crystal oven Oscillator. The ac line voltage enters 
through the Power Module (correct se lection of l ine input voltage determined by Power Module 
card) to the power transformer primary windings and to the instrument fan. The voltages from the 
secondaries of the power transformer are rectified, filtered, and sent directly to the Power Supply 
Control Assembly (A6). The four unregulated voltages of + 1 OV, +20V, -20V, and · 1 OV are fused at 
the A6 board inputs. A separate transformer secondary winding supplies power to the Quartz Crystal 
oven Osci l lator Power Supply (A7). 

8-92. When the front panel STBY-ON switch is set to ON, ac power is sent to the fan, and voltage 
is applied to the Voltage Reference IC, enabling conversion of the four unregulated vo ltages to 
regulated voltages of +5V, + 15V, -15V, and -5.2V for distribution throughout the instrument. These 
voltages are supplied by fou r separate linear series-pass regulators which are referenced to a single 
+1 O.OV precision reference IC (A6U5). 

8-93_ A3 and A4 Input Assemblies 

8-94. The input configuration consists of an Input Amplifier Assembly (A3) and an Interconnect 
Assembly (A4). These two assemblies contain the controls which determine the type of coupling, the 
input impedance, the trigger slope and the trigger level. The trigger level and the slope selection can 
be selected either manually by front panel controls or remotely by HP-IB. The START and STOP 
signals are ampl ified and conditioned and then sent to the ARMING assembly (A22) at the rate at 
which they are input to the machine. 

8-95_ AS HP-IB Connector Assembly 

8-96. The AS Assembly provides the interconnection between A 15 and the interface bus. Switch 
S1 is used to select the address code for the instrument. 

8-97_ A8 Reference frequency Buffer Assembly 

8-98. The Reference Frequency Buffer Assembly (AB) receives 10 MHz from either of two sources. 
The first source is the internal crystal time base. The second source is the EXTernal frequency input 
(5 or 10 MHz) from the rear panel connector J6. Whichever 10 MHz signal is selected is shaped and 
sent to four buffers and a signal monitor. The monitor is an LED and a one-shot multivibrator 
triggered by the 10 MHz signal. When the LED indicator is on, the selected source signal is present. 

8-99_ A9 Processor Assembly 

B-100. The Processor Assembly (A9) conta ins the microprocessor, clock logic and driver circu its, 
RAM, RAM Address Decode logic, ROM, and Address and Data Buffers. The Address Bus contains 
16 lines which can address up to 65K locations. They are one direction (out only). The data bus 
contains 8 lines. These are bi-directional (Input and Output) to the A9 Assembly. 

8-21 
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8·101. The third bus is the control bus. The lines are mainly microprocessor inputs with the 
exception of three. The RNV (ReadlWrite) l ine is an output to the RAMs. The VMA (Val id Memory 
Address) line is used for decoding. And the BA (Bus Available) line used to tell assemblies on the 
Address Bus, the bus is not being used by the microprocessor. The remaining control lines enable 
the microprocessor to keep track of the status of the rest of the machine. For example, these lines 
enab le the machine to use the HP-I B and lets the microprocessor know when a key is pressed or 
when a measurement has been completed. The RAMs are used to store data such as which key is 
active or the results of previous measurements. The ROM contains all the microprocessor operating 
instructions. 

8·102 . The 10 MHz is present from the A8 Frequency Buffer Assembly to run the Microprocessor 
Clock State Machine, which generates all necessary processor clocks. 

8-103. All Display Interface Assembly 

8· 104. The Display Interface Assembly (A 11) allows the microprocessor (A9) to communicate with 
the display and keyboard . The All Assembly is connected di rectly to the mach ine's internal 
processor bus. All logic for decoding and driving, and the latch and RAM for the key data and 
display data, respectively, are located on the A l' assembly. The RAMs store the previous 
measurement result during the current measurement cycle. This data is sent to the Display/Control 
Panel Assembly (A23). 

8-105.A15 HP-IB Interface Logic Assembly 

8·106. The HP·IB Interface logic Assembly (At 5) serves as an interface between the 5370B and an 
external controller via the HP interface Bus. The A 15 assembly consists of seven interface registers 
(which are used by the microprocessor for interpreting commands and data, sending status, sending 
data, interpreting interrupts, etc.), two command decoding ROMs, and source and acceptor 
handshake Circuitry. 

8-107. A 1 G Arming Interface Assembly 

8· ' 08. The Arming Interface Assembly (A 16) contains the Address Decoder, Input/Output Registers, 
and Selector/Multiplexers needed for control interface between the Arming Assembly (A22), 
DAONO Assembly (A 18), and the Processor Assembly (A9). 

8-109. A 17 Count Chain Assembly 

8·110. The Count Chain Assembly (A 17) accumulates (counts) the Nt signal (Start interpolator 
VCO output between the start input pulse and the VCO and 200 MHz reference coincidence), the 
N2 count (Stop Interpolator VCO output between the stop input pulse and the VCO and 200 M Hz 
reference coincidence), and NO (200 MHz reference burst between N1 and N2). Other inputs to the 
Al7 Assembly are lPROC from the DAONO logic Assembly (Al8) which indicates both 
interpolators (Al 9, AlO) have completed a measurement cycle; and the Sign input also from the 
DAONO logic Assembly, indicating a start coincidence first (sign is High) or stop coincidence f irst 
(sign is low) 

8-111. Nt and N2 counts enter a subtractor where the result is NI-N2. Th is count then enters a 
shift and add block where it is effectively multiplied by 257 giving the result 257. (NI -N2). Th is 
number along with NO and the sign enter a multiplexer where it is then output to the processor (A9) 
via the data bus. 
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8-112. A 18 DAC/NO logic Assembly 

8-113 . Between the time of the Start Coincidence and the Stop Coincidence, the 200 MHz 
reference frequency, from the 200 MHz Multiplier Assembly (All), is gated to the Count Chain 
Assembly by the A 18 assembly. This 200 MHz burst is sent to the Count Chain Assembly as the NO 
count. The DAaNO logic Assemb!y also keeps track of which coincidence occurred first. This 
allows the DAC/NO Logic Assembly to assign a positive (Start Coincidence first) or a negative (Stop 
Coincidence first) sign to the Time Interval. 

8-114. The DACJNO Assembly tells the processor, via the Count Chain board (A 17), when the 
measurement has been completed (both Start and Stop Coincidences occurred). The DAaNO Logic 
Assembly contains the logic which allows the START and STOP input LEVEL control to be program 
set remotely via the HP-IB. It also contains the logic which allows the input slopes to be remotely 
programmed. 

8·115. The Lock Fix output from the DAONO Logic Assembly to the interpolator Assemblies (A 19, 
AlO) is active on power-up. When active, it gives the phase detectors on the Interpolators an 
indication that the veo frequency is high. As a result, the veo frequency is pulled low. When Lock 
Fix goes inactive, it releases the phase detectors wh ich then lock the veos to the correct frequency. 
Th is is performed to insure that the VCOs lock to the correct sideband of the 200 MHz reference 
when the instrument is first turned on. 

8-116. A 19 and A20 Interpolator Assemblies 

8·117. The two interpolators (A 19 Start Interpolator, A20 Stop Interpolator) are exactly the same. 
For this reason, only the START Interpolator will be discussed. The Interpolators are basically phase 
changeable, osci l lation interruptible, phase-lock-loop oscillators. 

8·118. The START and STOP output triggers from the Arming Assembly (Al2) are input to the 
START (A 19) and STOP (A20) Interpolators, respectively. When an input trigger arrives, it goes to 
two delayed one-shot flip-flops and to the enable of the coincidence output gate. The veo is 
inhibited from oscillating for about 1 0 nanoseconds after the arrival of the input trigger after which it 
is allowed to osc illate in a normal condition, but phase coherent to the trigger, and at its normal 
frequency of 199.2218 MHz, as controlled by the VCO tuning voltage. The VCO output is then 
passed to the counters on the Count Chain Assembly (A 17) through the output gate. 

8-119. At the same time, the coincidence flip-flop is held in the set condition for about 35 
nanoseconds after the arrival of the input trigger, after which the set enable goes inactive. During 
this 3S nanoseconds, the Q output of the coincidence flip-flop goes low which disables the gated 
coincidence output and breaks the feedback loop to the Frequency-Phase detector. Also during the 
35 nanoseconds, the Q output of the coincidence fl ip-flop is high which holds the +256 divider in 
reset and enables the Nl output gate. 

8-120. After the 35 nanosecond delay, the coincidence flip-flop is released from the set condition. 
With the next low to high output from the Mixer/Synchronizer, which signifies a phase coincidence 
of the 200 MHz reference and the vco, a low is clocked to the Q and a high to the Q outputs of the 
coincidence flip-flop. This sends a phase coincident signal to the DAONO Logic Assemb ly (A 18), 
enables the divided VCO and the Mixer reference to the Frequency/Phase detector, which then 
allows the vco to be frequency corrected if needed, releases the reset on the VCO divider, and 
disables the gated N1 output. 

8·121. The counter now has an Nl count in the Count Chain Assembly (A17), and a START 
COINCIDENCE signal in the DAONO Logic Assembly (A 18). The same operation is performed in the 
Stop Interpolator (A20) which gives an N2 count in the Count Chain Assembly and a STOP 
COINCIDENCE signal in the DAONO Logic Assembly. 

8-23 
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8-122_ A21 200 MHz Multiplier Assembly 

8-123. The 200 MHz Multiplier Assembly (All) mUltiplies the 10 MHz input to 200 MHz. This is 
accomplished by two cascaded multipliers (Xs and X4) and filter stages. The 200 MHz is then 
buffered, sent to the interpolators (A 19, A20), and phase adjusted and sent to the DAC Assembly 
(A18). There is also a separate voltage comparator circuit which compares each VCO tuning vo ltage 
from the two interpolators with fixed reference voltages. When either VCO tuning voltage is outside 
designed limits, a signal is sent to the A 17 Count Chain Assembly where it is latched as a status bit. 

8-124_ An Arming Assembly 

8-125. The Arming Assembly is responsible for gating the input START and STOP signals to the 
Start (A19) and Stop (AlO) Interpolator Assemblies. This gating can be controlled either internally, 
externally, or remotely. The Arm ing Assembly is also responsible for driving the START, STOP, and 
EXT trigger lights on the front panel, sending a START and a STOP EVENT signal coincident with the 
START and STOP gate opening to the rear panel jacks J4 and J5, and for partially counting the 
number of STOP EVENTS ignored in the case of EXT ARtvVEXT HOLDOFF or frequency or period 
gate times. 

8-126. In normal operation, the Arming Assembly gates one input signal to each interpolator board. 
Further input Signals are then held off from passing to the interpolators by the processor until the 
processor is ready for the next sample of input Signals. 

8-127. The operation is basically the same when using an EXT ARMing input signal. The EXT ARM 
signal is applied to the machine via Jl on the front panel. Front pane! controls allow the operator to 
select triggering on either the positive or the negative slope. A level control selects the voltage 
where triggering occurs. 

8-128_ An Display/Control Panel Assembly 

8-129. The Display/Control Panel Assembly (Al3 ) contains the seven-segment LED displays, the 
LED annunciators, and the keyboard. 

8-130_ A69 10 MHz Oscillator Assembly 

8-131. The A69 10 MHz OSCillator Assembly is an oven temperature controlled crystal osci l lator 
with high stability. The 10 MHz output is sent to the A8 Reference Frequency Buffer Assembly. The 
oven Oscillator Power Supply Assembly (A7) provides unregulated +25 volts to power the oven and 
regulated +11 volts and + 12 volts to power the oven controller and osci llator amplifier, respectively. 

8-132. DETAILED THEORY 

8-133 . The detailed theory of operation is prOVided in the follOWing paragraphs and listed in 
numerical order according to assembly number. Each assembly theory refers to its associated 
schematic diagram located at the end of this section. 

8-134. A3 Input Amplifier 

8-135. The Input Amplifier consists of two similar input channels, the difference being the input 
pins 7 and 8 of the AmplifierlSchmitt Trigger ICs. The channels are completely separate. Each 
channel has ac or dc coupl ing, START and STOP channels (that can be selected for common or 
separate operation), selectable son or 1 Mil impedance, an attenuator network, level control, 
preset control, slope selection, and a high frequency Schmitt Trigger Amplifier. 
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8-136. START CHANNEl. The circuit theory describes only START channel, since STOP channel is 
similar. The signal entering jack J3 is sent directly through switch 58 or through coupling capacitor 
e22, which blocks the Signal's de component. Switch 55 selects SEP or START COM mode of 
operation. Switch $6 selects resistor R25 for son input impedance and resistors R28 and R27 for 1 
MO input impedance. When 55 is in the START COM position and 56 is set to 500, the two 
channels are connected together and resistor R26 maintains the son input for each channel. In SEP, 
the inputs are isolated from each other, R26 is bypassed, and the impedance switches can be set 
separately. Attenuator Switch 57 passes the signal directly in divide-by-l or attenuates the signal by 
10, in divide-by-10, through divider network R28 and R27. 

8-137. The conditioned Signal is then routed to the Schmitt Trigger Amplifier U2(8) through one of 
two paths, depending on the frequency. Frequencies below 10 MHz, including dc, pass through the 
source follower FET Q3A. Higher frequencies are bypassed around the FIT through capacitor C24. 
Q3A input is protected at low frequencies by resistor R36, and diodes CR5 and CR6. The amplifier 
U2 has differential inputs and outputs (only one output line is used) and has a gain of about 3. One 
input accepts the Signal and the other accepts the dc level (-2V to +2V) from the front panel 
lEVEUPRESET (pot/switch), or remotely via HP-18. Sensitivity potentiometer R41 enables optimum 
sensitivity adjustment of Amplifier/Schmitt Trigger U2. Adjusting R41 varies the voltage at the gate of 
source follower Q38, thus varying the voltage at pin 7 (TRIG) of U2. Adjusting R41 also varies the 
voltage at connector J2 (2). FETs Q4NB are current sources for Q3NB. 

8-138. Manual control of trigger level voltage is accomplished by adjusting lEVEUPRESET control 
pot/switch (R38). The trigger level can be PRESET to ° volts, or varied from-2 volts to +2 volts. For 
remote control via HP-IB, the trigger level must be at PRESET (OV) position. 

8-139. The counter may be triggered on either slope of the input signal. The SLOPE switch S9 
determines this by controll ing the output polarities of V2. If S9 is placed to +, a dc voltage of 3.5 
volts is present at U2(6) (SLOPE) which enables U2 to trigger on the positive slope of the input signal 
at U2(8). If placed to -, ° volts is present at U2(6); and, U2 will trigger on the negative slope of the 
input signal. 

8-140. A4 Interconnect Board Assembly 

8-141 . A4 Interconnect Board Assembly directly connects the amplified START and STOP Signals 
from the AJ assembly to the ARMING assembly (A22). The A4 assembly also provides adjustments 
for the hysteresis and rise time of A3Ul and U2 outputs and controls clamp voltages for the input 
protection diodes on the AJ assembly. 

8-142. START CHANNEL The circuit theory describes only the START channel, since the STOP 
channel is identical. The amplified START signal from AJU2(1) on connector J2(6) goes straight 
through to the A22 ARMING assembly via connector P2 {6). Analog Adder A4U1 senses the dc 
trigger level from A3J2 (2) and outputs a corresponding set of dc clamp voltages to the input 
protection diodes of AJCR9 and CR10. With a nominal trigger level changes, each output is offset 
by an amount equal to that change. For example, if the trigger level is 1 V, the output at Vl (1) is -1 V 
(-2V plus +lV) and the output at Ul {7) is +3V (+2V plus +lV). 

8-143. A6 Power Supply 

8-144. The Power Transformer (n ) is connected to the ac supply whenever the 53708 is 
connected to the line voltage. This provides power from the 16V ac secondary winding to the 
Oscillator oven Power Supply (A7) to maintain the quartz crystal oven at a constant temperature, 
even though the 5370B is in the standby mode. The four remaining secondary voltages are rectified, 
filtered, and applied to the voltage regulation circuitry on A6. The At and A6 assemblies provide 
+5V, + 15V, -15V, and -5.2V for distribution throughout the 5370B. These four supplies are derived 
using linear series-pass regulators. 

8·25 
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8-145. All four unregulated voltages are fused at the input of the A6 board. Each of the voltages is 
routed to the col lector of a series-pass transistor (all four series-pass transistors are power 
Darlingtons). The +20V unregulated voltage (used for the + 15V supply) is sent to a precision 
regulator (US) which provides the reference supply (1 D.DY) for the four controlling operational 
amplifiers Ul, U2, U3, and U4. 

8-146. When in the standby mode, the A6U5 precision reference vo ltage to the operati onal 
amplifiers is at DV, keeping the regu lated supplies at OV. When the instrument is switched on, the 
precision voltage reference IC provides a reference +lDV to the operational amplifiers, which 
initiates voltage regulation and distribution of the regu lated voltages to the rest of the instrument. In 
both the standby and on modes, power is supplied to the A6 Power Supply Control Assemb ly; there 
is no isolation from the transformer. (The remaining circuitry of each voltage regulated power supply 
is identical, so only the +5V supply wi ll be discussed here.) 

8-147. The controller is an operational ampl ifier connected as a linear voltage comparator. The 
plus (reference) input is set at +S.OS volts by the resistor voltage divider of R12 and Rl4. The minus 
(sense) input is connected to the output of the supply. As the supply varies, the output (U2, pin 6) 
varies to hold the supply at +5.0SV. The supply is slightly higher than 5.0DV to compensate for the 
voltage drop th rough the 5370B motherboard traces. 

8-148. The +SV supply is current limited by A6Q2 and A6R2. In a normal state, A6Q2 is turned off. 
As the current through A6R2 increases, the voltage drop across th is resistor increases. As the voltage 
drop approaches the bias voltage of A6Q2, it starts to turn on. When A6Q2 turns on, it pulls current 
away from the base of the power transistor, Q2 on the rear panel, reducing its output. Diode CR2 is 
a 6V zener used to clamp the +SV supply in case the power transistor shorts. CRl will withstand 
enough current to open the fuse, F2 . R7 and DS3 work as a monitor to quickly show if the supply is 
present. R13 is a base current limiter for the power Darlington. 

8-149.A7 oven Oscillator Power Supply 

8-150. The A7 assembly provides various voltages for operation of the crystal oven. The 16 Vac 
coming from Tl, enters the board on pins Pl (3,4) and is rectified and filtered by bridge rectifier CRl 
and capacitor 0. This unregulated +25V first goes through 1.5A Fl to the crystal oven circuit and 
second through isolation diode CRl to two regulators . The first regulator is zener diode CR3 w ith its 
current limit resistor Rl . This produces +11 V for the oven control circuits . 0 improves transient 
response. The second regulator is U1 . Its +1 2V output powers the oscillator circuits. C4 and CS 
provide additional filtering. The oven monitor circuit is made of Q1, Cl, and Rl. The input signal at 
pin 4" (from A69) has a variab le duty cycle with a frequency of about 3 kHz. When the oven is cold, 
th is signal has a long duty cycle. This long duty cycle allows Cl to charge and turn on Ql which 
activates the LOVEN line. As the oven warms toward operating temperature, the duty cycle 
shortens. As the temperature reaches operating level , the duty cycle is such that Cl can no longer 
bias Ql on. At this point, Ql turns off and the LOVEN line is pulled high by the A17 assembly. Rl 
helps to tum off Ql. 

8-151.A8 Reference Frequency Buffer 

8-152. The A8 Assembly buffers the reference frequency from either of the t\No inputs and provides 
four outputs for instrument operation. The internal input (pin 14) is from the A69 oscil lator assembly, 
the external input is from the rear panel J6. The selection is made by the rear panel FREQ 5TD 
switch 53. 

8-153. With the FREQ STD switch in INT position, CRl is forward biased and U2A(5) is at -0.7 volt 
which is a low. This gives a low at U2A(2) and a high at U2A(3) which connects to U2C(12), 
U3D(13), and U2B(11), U3C(1 1), respectively. With this, U2C and U3D are enabled al!owing the 
internal reference frequency to pass, and U3C and U2B are disabled inhibiting the externa l 
reference frequency. If the switch S3 were in the EXT position, U2A(S) would be high and the above 
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state wou ld be reversed allowing the external reference frequency to pass and the interna l reference 
frequency to be inhibited. 

8~154. The internal frequency passes through high pass fi lter R21 and C26 to the input of U6B(9, 
10, 11). U6B is a buffer connected as a Schmitt trigger to convert the input 10 MHz sine wave to a 
to MHz square wave. The square wave then passes through two stages (U6C and U6A) of buffering 
to gate U2C. The resistors R22 (a through f) a re tied to ~5.2V to improve the rise and fall times of the 
sq uare wave. 

8~ 155. The external frequency passes th rough high pass filter Rl 5 and C12 to the base of Q7. Q7 is 
operated in the non-linear range by bias components R14 and R13 to provide harmonics of the 
external input. This allows an input of either 10 MHz or 5 MHz. The input signal and harmonics are 
amplified and app lied to tank circuit C15 and L2. This is a 10 MHz tank circuit which shunts all 
harmonics except 10 MHz. The 10 MHz passes through coupling capacitor Cl1 to the base of Q9. 
The circuit of Q9 is the same as the circuit of Q7 with C22 and L4 as the 10 MHz tank. The 10 MHz 
pass th rough C20. C21 and L3 form a third 10 MHz tank used to shunt any unwanted harmonic to 
ground. The 10 MHz is then shaped by U5B and buffered by U5A and U5C and output to gate 
U2B(9). 

8-156. The gated output is sent to four c ircui ts on the board. It enters a one-shot U1A and U1B 
where it is monitored. LED OS1 remains li t as long as 10 MHz is present. The 10 MHz passes 
through two buffers U4C and U3B and sent to the time base and auto zero, respectively. The 10 
MHz is buffered by U3A and sent to U4B(1 1) and U4A(5). U4B buffers the 10 MHz and app lies it to 
differential amplifier Q4 and Q5. The output goes to a tapped tank c ircuit (l1 , R5, C7 and C8) and 
out to the rear panel jack J7. U4A buffers the 10 MHz which is then amplified by differential 
amplifier Ql and Q2 and translated to TIL levels by translator Q3. 
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Figure 8-6. U18 Expanded Block Diagram 
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8-157.A9 Microprocessor 

8-158. The A9 Microprocessor (MPU) Assembly contains, in ROM (U3), the operating algorithm of 
the 53708. This assembly controls the measurement cycle, performs numerical computations for 
time interval measurements, and interfaces with many of the other assemblies. The A9 MPU 
assembly uses the Motorola 6800 MPU (U18). The application in the 53708 is described in the 
following paragraphs. 

8-159. The 53708 uses U18 for control and computation purposes. An expanded block diagram of 
U18 is shown in Figure 8-6. The 16-bit address bus allows the MPU to address up to 65K memory 
locations. The data bus is 8 bits wide and is bi-directional. Data on the bus is read into the internal 
MPU registers when the Read!\Nrite control line (pin 34) is high. Data from internal registers drives 
the data bus when the ReadlWrite control is low. All operations are synchronized to a two-phase 
non-overlapping 1 .25 MHz clock, $1 and $2. Each instruction requires at least two clock cycles for 
execution. The 53708 uses the following additional 6800 control lines: 

1. RESET - This input is used to reset and start the MPU from a power-down condition, resulting 
from a power failure or an initial start-up of the processor. If a positive edge is detected on the 
input, this will Signal the MPU to begin the reset sequence. This will start execution of a 
routine to initialize the processor from its reset condition. All the higher order address lines 
will be forced high. For the restart, the last two (FFFE, FFFF) locations in memory will be used 
to load the program counter. During the restart routine, the interrupt mask bit is set and must 
be reset before MPU can be interrupted by IRQ . 

2. NONMASKABLE INTERRUPT (NMI) A low-going edge on this input requests that a nonmask
interrupt sequence be generated within the processor. As with the INTERRUPT REQUEST 
REQUEST Signal, the processor will complete the current instruction that is being executed 
before it recognizes the NMI signal. The interrupt mask-bit in the Condition Code Register has 
no effect on NMI. The Index Register, Program Counter, Accumulators, and Condition Code 
Register are stored away on the stack. At the end of the cycle, a 16-bit address will be loaded 
that points to a vectoring address which is located in memory locations FFFC and FFFD. An 
address loaded at these locations causes the MPU to branch to a nonmaskable interrupt 
routine in memory. NMI has a high impedance pull-up internal resistor, however, a 3 Kn 
external resistor to shou ld be used for wire-OR and optimum control in interrupts. Inputs IRQ 
and NMI are hardware interrupt lines that are sampled during $2 and will start the interrupt 
routines on $1 following the completion of an instruction. 

3. INTERRUPT REQUEST (IRQ) - This level sensitive input requests that an interrupt sequence be 
generated within the machine. The processor will wait until it completes the current 
instruction that is being executed before it recognizes the request. At that time, if the interrupt 
mask bit in the Condition Code Register is not set, the machine will begin an interrupt request 
by setting the interrupt mask bit high so that no further interrupts may occur. At the end of the 
cycle, a 16-bit address will be loaded that points to a vectoring address which is located in 
memory locations FFF8 and FFF9. An address loaded at these locations causes the MPU to 
branch to an interrupt routine in memory. The HALT line must be in the high state for 
interrupts to be recognized. The iRQ has a high impedance internal pull-up; however, a 3 Kn 
external resistor to Vcc should be used for wire-OR and optimum control of interrupts. 

4. Valid Memory Address (VMA) - This output indicates to peripheral devices that there is a valid 
address on the address bus. In normal operation, this signal should be util ized for enabling 
peripheral interfaces. This Signal is not three-state. One standard TIL load and 30 pF may be 
directly driven by this active high Signal. 
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5. Read/Write (R/W) - This ITL compatib le output signals the peripherals and memory devices 
whether the MPU is in a Read (high) or W ri te (low) state. The normal standby state of this 
signal is Read (high). Three-State Control going high will turn ReadlWrite to the off (high 
impedance) state. Also, when the processor is halted, it wi ll be in the off state. The output is 
capable of driving one standard ITL load and 130 pF. 

8·160. The MPU (U18) is driven by a two-phase clock, $1 at U18(3) and $2 at U18(37). As shown 
in Figure 8-21, the two-phase clock is derived from the 1.25 MHz output from U13(5). This output is 
fed through U20, U19, and U17A which is an asynchronous non-overlap clock circu it. This ci rcu it 
is needed because the 6800 MPU requ ires non-overl apping docks. The NPN transistors of U19 are 
used to pull the clock lines down and the PNP transistors of U19 are used to pull the clock lines up. 
These transistors are tied together and are driven by the outputs of U20{6,l1). The ir output, $1 and 
$2, is fed back through inverters U20A and U20C to the input of U200 and U206, respectively. 
Resistors R2S, R27 in the top half of the ci rcuit and R23, R20 in the lower half of the circuit prevent 
ringing. This allows a guaran teed non-overlapping clock generation without the use of timing 
elements. 

8-161. The address bus is from the MPU and is inverted by U12, U14, and U16. These drive the 
address bus w hich goes off the board. They also drive RAMs UlO, U8, and us. The data bus is 
connected to the RAMs and drivers U1 and U2. These drivers are bi-directional. R1 and R2 are pull
up res istors for the data bus. 

8-162. There is a switch pack on the A9 assembly which contains 10 (A through J) individual 
Single-throw, Single-pole switches. Switch 1A (Sl A) is the receiver enab le, SlB is the transmit 
enab le, Sl C enables the ROM, S10 is used to disable the RAMs (US, U8, and U10), SlE is a master 
disable for the data bus, S1 F and Sl G are used to put an instruction on the A9 data bus (clear B) 
which enables the 6800 M PU to free-run for troubleshooting purposes. Switches Sl H and S1 I are 
used to enable an 8K byte memory. Switch SlJ is not used. 

8-163. A 11 Display Interface 

8-164. The All assembly transfers data from the processor to the display, and from the keyboard 
back to the processor. Both the keyboard and display operate using a timeshare technique. 

8-165. Before information can be exchanged, the Al l assembly must be addressed. Address 
decoding is done by U15, U16, U18A and B, U19, U21 6, and U24C. U16(8) decodes the assembly 
enable address. The four gates U1S, U18A and B, and U21 6 then determine which register or RAM 
receives the information. U18B(8) address enables registers U9 and U13. When they are enab led, 
they output their data onto the microprocessor's data bus. U9 contains the scan information for the 
display and keyboard. U13 contains the code which tel ls the microprocessor which key has been 
depressed. U1S(8) address enables RAM U7. U7 stores annunciator and keyboard LED information. 
U10 and U12 are output drivers for the LEOs. U18A(6) address enables RAMs U2 and U4. These 
RAMs store the segment information for the display readouts. Ul, U3, U6, and U8 are output drivers 
for the display segments. U2, U4, and U7 are location addressed through multiplexer U1 1 by either 
counter Ul 7 or by microprocessor address lines AO through A3. If the RAMs are to read out their 
data to the display, the location address is from U1 7. If the RAMs are to write (store new data), the 
location address is from AO through A3. U21 B(8) enable U1 1 to select the proper addressing. 

8-166. U23 is a dual 4-bit binary counter which divides $2 by 256. The output at pin 3 goes 
through gate U20B and docks U17{1 0). U17's binary coded output at pins 4, 5, and 8 drive decade 
decoders us and U1 4. US and U14 decode the binary input and drive transistors Q1 through Q 16. 
Each of the 16 transistors drive a display digit and push-button column on the A23 assembly. The 
outpu t of Ul 7 also drives RAMs U2, U4, and U7 through multiplexer Ul 1. 

8-29 
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8-167. U27 A is a monostabJe flip-flop designed to toggle at 10 MHz. The output is buffered by 
U25D and sent to the A22 assembly. U27B is a one-shot. When the scan clock is present at 
U27B(9), the outputs at pins 5 and 12 are high and low, respectively. If the clock should ever stop, 
the outputs change state. U27B(5) going to the low state, disables U26A and U26B. Their outputs at 
pins 6 and 8 go high disabling decoders US and Ul4. This blanks the display preventing any d igits 
from being enabled when there is no clock. U27B(12) going high enables U2SC. U25C(B) then 
drives the CLOCK LOSS LED in the front panel display indicating to the user the loss of the 
microprocessor clock. 

8-168. A15 HP-IB Interiace 

8-169. INTERFACE REGISTERS. There are seven interface registers on A 15 which are used by the 
A9 processor to communicate with the device controlling the HP interface bus. A register is selected 
by the microprocessor when the microprocessor sends that particular register's address. This address 
is decoded by one-of-eight decoder U2. Decoder U2 is enabled by the NAN Ding of address lines 
LA2 through LA8, LA13, LAl4, HEN, and the $2 clock, all coming from the A9 processor. A 
particular register is selected by decoding the two least-significant address lines of the 
microprocessor, LAO and LAl, in addition to the read/write line, LRlHW also from A9. The following 
table shows which register is selected for each combination of the three inputs to U2, provided U2 
is enabled as previously described. 

U2(1) 
o 

U2(2) 
o 

U2(3) 
o 
o 

U2 OUTPUT GOES LOW 
U2(15) 
U2(14) 
U2(13) 
U2(12) 
U2(1l) 
U2(10) 
U2(9) 
U2(8) 

ENABLED REGISTER 
U13 STATE IN 
U8 COMMAND IN 
U10 INTERRUPT IN 
U28 DATA IN 

U11 CONTROL OLJT 
U25 STATUS OUT 
U22 DATA OUT 

8-170. State In buffer U13 is read when the microprocessor wants to determine the state of the 
interface. Listen flip-flop U19B, Talk flip-flop U16B, Serial Pole flip-flop U19A, Remote fl ip-flop 
U16A, and Service Request flip-flop Ul B are all buffered by U l 3. Buffer U1 3 is enabled by U2(l 5) 
going low. 

8-171. Command In register UB is read by the microprocessor whenever an addressed command 
or universal command is sent by the controller. 

8· 1 72. Interrupt In buffer U1 0 is read by the microprocessor in response to an interrupt. The output 
of the interrupt buffer indicates why the A15 assembly generated the interrupt (lIRQ low). 

8·173. Data In register U28 stores programming codes which have been sent over the Hp·IB by the 
controller. Data In register U28 is clocked by Data flip.flop U6B. After one byte of ASCII program 
data has been clocked into U28, an interrupt is generated by A 15 and the microprocessor reads UI 0 
Interrupt In buffer to find out why the interrupt was generated. Since UI0(9) is low, the 
microprocessor knows that program data is ready to be read from U28. The microprocessor then 
reads U28. If the byte completes a code (for example, the "5" of the code "SR5"), the 
microprocessor executes the code and then continues executing the operating program. If the byte 
does not complete a code, the microprocessor waits until the completed code has been sent. 

8·174. Control Out register Ut1 is used by the microprocessor to control the Hp·lB board. For 
example, in response to a front panel reset, the microprocessor returns the A 1 S to local control by 
setting U11 (5) low then high, which resets the remote flip.flop U16A. On power·up, Utt (15) is set 
low then high which resets Serial Poll flip.flop U19A, Talk flip-flop U16B, and Listen flip.flop U19B. 
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When measurement data is sent to the HP-IB, the microprocessor sets U11(2) low which sets the 
EOI control line of the HP-IB low after the final byte of the data message is sent (Le., after CR, IF). 

8-175. Status Out register U25 is used by the microprocessor to send a status byte to the controller 
when the serial poll mode is ordered by the controller. The microprocessor sends octal 120 
(01010000) to indicate that it has pulled on SRQ (bit 7) and that a measurement has been completed 
(bitS). 

B-176. Data Out register U22 is used by the microprocessor to output measurement data, one byte 
at a t ime, to the HP-IB. U22 is clocked by the Address Decoder U2(7) and is enabled by Serial Poll 
flip-flop U19A(6) being set low (not serial poll mode). 

8-177. COMMAND DECODING ROMs. Decoding ROMs U23 and U26 decode bytes sent over 
the data lines of the HP-IB. The acceptor handshake operates when LATN (Jl pin 7) is low (address 
information is being sent) or when the listen flip-flop U19B(9) has been sent. Decoding ROM U23 is 
enab led on ly during the acceptor handshake cycle. The outputs of the ROMs generate interrupts, set 
or reset various control f lags, and are read by the microprocessor via Command In register UB. 

8-178. During the acceptor handshake, U7C(12) goes low for one period of the $2 clock just prior 
to the HDAC signal going high, thus enabling U23 (U26 is always enabled). The byte on the data 
lines of the HP-IB appears at the inputs to U23 and U26. The ROM outputs change accordingly. 

8-179. If the Unl isten command is given, U26(1) goes low and U23(2) goes high to clock listen 
flip-flop U19B, causing it to be reset. If a talk address other than the 5370Bs talk address is sent, 
U23(1) goes high to clock into the Ul 68 Talk fl ip-flop the output of Address Comparator U35. Since 
the 53708 talk address was not sent, U35(14) is low and the U16B Ta lk flip-flop is set low. If the 
5370B's listen address is sent, U23(2) goes high to clock a high from U35(14) into listen flip-flop 
U19B. 

8·180. Now that the 5370B is addressed to listen, the follOWing occurs when program data is sent. 
When program data appears at the inputs to ROMs U23 and U26, U23(5) goes low to set the Data 
flip-flop U6B. When U23(5) returns high, Data in register U28 is clocked and the data byte is stored 
in U28. At the same time U23(5) goes low, U23(6) goes low which resets Interrupt flip-flop U9B and 
causes lIRQ (the output of U1 20) to go low and interrupt the microprocessor. The microprocessor 
reads Interrupt In buffer U10, then determines that program data is in U28, and reads U28. When 
U28 is read (U28 pin 1 goes low), the Data flip-flop U6B is reset in preparation for the next byte. 

8-181. Consider what occurs when an addressed command or universal command is sent by the 
controller. If a command is sent, U23(4) goes low which set Command flip-flop U6A(4). When 
U23(4) returns high, it clocks into Command In register UB, the decoded outputs from U28 as 
follows: 

COMMAND 
llO (local lockout) 
DCl (device clear 

GTl (go to local ) 
SDC (selected device clear) 
GET (group execute trigger) 

U26(4) U26(5) U26(6) U1 9(9) 
o 0 0 1 

o 0 } Universal Commands 

} Addressed Commands 

8-182 . At the same time that U23(4) goes low, U23(6) goes low. This sets Interrupt fl ip-flop U9B 
and causes lIRQ to go low, which interrupts the microprocessor. The microprocessor reads interrupt 
In buffer U l 0, determines that a command code is in U8, and reads UB. The microprocessor 
determines which command was sent according to the table, and acts accord ingly. 
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8-183. When the serial poll enable is sent, U26(2) goes high and U23(3) goes high to clock Serial 
Poll flip-flop U19A to the high state. When the serial poll disable signal is sent, U26(3) goes low and 
U23(3) goes high to clock U19A to the low state. 

8-184. ACCEPTOR HANDSHAKE. The acceptor handshake is enabled by U33A(2) low (LATN 
control line of bus is low, indicating address information is being sent) or U33A(1) low (the 53708 
has been addressed to listen). When the talking device puts data on the HP-IB data bus and pulls 
LDAV low indicating data valid, the acceptor handshake causes HDAC to go high (indicating that 
the data has been read into U28). After the data in U28 has been read by the microprocessor, the 
acceptor handshake causes HRFD to go high, indicating that U28 has been read by the 
microprocessor and that the microprocessor is ready to receive the next data byte. 

8-1 85. A timing diagram of a typical accept or handshake is shown in Figure 8-7. The talker places 
a data byte on the eight data lines, and after allowing for settling, pulls lDAV low to indicate to the 
listener (5370B in this case) that there is valid data on the data bus. The first positive transition of the 
q,2 clock after LDAV goes low, docks a high into flip-flop U37A(S). This causes the input to 
U37B(12) to go high. On the next clock U37B(9) goes high and U37B(8) goes low. U37B(9) high 
and U37A(5) high cause U7C(12) to go low enabling ROM U23. When ROM U23 is enabled, Data 
flip-flop U6B(9) is set high and U30A(12) goes high (HRFD goes low) which clocks the data into 
Data In register U28. At the same time, LlRQ goes low to interrupt the microprocessor. The next q,2 
clock causes U37A(5) to return low, thus disabling U23. Since U37A(S) is low and U37B(B) is low, 
HDAC goes high, indicating to the talking device that the data has been accepted (read into U2B) 
and may be removed from the data l ines. The talker then removes the data from the bus and takes 
lDAV high to indicate that there is not valid data on the bus. U37B(12) goes low when lDAV goes 
high. On the next positive transition of $2, the low at the input to U37B is clocked into the output, 
causing U37B(9) to go low and U37B{B) to go high. This causes HDAC to return low. After the 
microprocessor reads the interrupt In register U10 and determines that data is stored in U28, the 
U2B Data In register is read by the microprocessor. This causes the U6B data flag to be reset and 
also causes HRFD to go high, indicating that the Data in register has been read and is ready for 
another data byte. The handshake process than repeats as descri bed. 
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Figure 8-7. Typical Acceptor Handshake Tim ing Diagram 
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8-186. SOURCE HANDSHAKE. The source handshake controls the lDAV control line of the HP-IB 
in response to the state of the HDAC and HRFD control lines which are controlled by the acceptor 
handshake circuitry in the listening device. When the S370B operating program finishes a 
measurement, the microprocessor reads State In buffer U1 3 to see if the counter has been addressed 
to talk, the microprocessor reads Interrupt In buffer Ul 0 to determine the state of Data Ready flip
flop U9A. If U9A(S) is high, then the previous data byte has been accepted by the listener and a new 
data byte may be written into Data Out register U22. When a data byte has been written into U22, 
U9A(5) is reset low and the source handshake logic sets lDAV low, two $2 periods later. When the 
listener sets HDAC high, U9A(S) goes high on the next positive transition of the $2 clock. Since the 
listener has accepted the data, a new data byte is written into U22. However, lDAV will not go low 
again unti l the listener sets HRFD high to indicate that it is ready for more data. Data Out register 
U22 is always enabled if the Serial Poll flip-flop U19A is set low. The output data bus drivers U29, 
31,32, and the source handshake circuits however, are only enabled in Talk mode and LATN set 
high. 

8-187. A timing diagram of a typical source handshake is shown in Figure 8-8. Since U9A(5) is 
high, the microprocessor clocks data into U22. This clock also resets U9A(5) low. U9A(5) going low 
causes the input to fl ip-flop U27B to go low, and U27B's output goes Iowan the next 412 clock 
positive transition. Since U27B(9) is low and HRFD is high, the input to flip-flop U27 A(2 ) goes high 
and the U27A(5) output goes high on the next clock. When U27A(5) goes high, lDAV at U33B(6) 
goes low. Sometime later the listener sets HDAC high to indicate that the data has been accepted. 
HDAC going high causes the U37B(1 2) flip-flop input to go high and the U27B(9) output goes high 
on the next clock positive transition. Since U27B(9) is high and U27A(5) is high, U12(6) goes high 
and sets the Data Ready fl ip-flop U9A(S) high . When U9A(5) goes high, U27A(2) input goes low and 
causes the U27A(S) flip-flop output to go Iowan the next clock. This causes l DAV to return high. 
After lDAV goes high, the listener resets HDAC low in preparation for the next handshake cycle. 
Since U9A(S) is high, the microprocessor writes the second data byte into U22. U22(11) going high 
resets U9A(S) to a low which sets the U27B(9) flip-flop output low. However, the source handshake 
logic cannot indicate the presence of the second data byte (by pulling l DAV low) until the listener 
sets HRFD high. When HRFD finally goes high, the output of U27 A(S) goes high on the first clock 
after HRFD goes high. U27A(S) going high sets lDAV low. When the listener senses lDAV low, it 
sets HRFD low and the process continues as previously described. 
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Figure 8-8. Typical Source Handshake Timing Diagram 
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8-188. A 16 Arming Interface 

8-189. The A 16 assembly contains the address decoder, input/output registers and selector 
mUltiplexers needed for control interface between the A22 Arming assembly, A 18 OAaNO 
assembly, and the A9 Processor assembly. 

8-190. The upper 13 (out of 17) bits of the event counter are made of U20, U22, U18, and U13B. 
The first four are on the A22 assembly. The over-range bit U13B(9) is used by the microprocessor to 
keep track of the total count. The remaining count data (first 12 bits) goes to multiplexers U19 and 
U17. This data is then output to the microprocessor data bus as determined by the multiplexer select 
pins 1 and 15. Program clocking data is sent over the microprocessor data bus and written into 
storage registers U2, U7, U3, U9, US, and U1 1. U6, U4, and U8A and B decode the assembly 
address and U12 and U14 decode the write and read clocks, respectively. 

8-191. U12 generates the write clocks for the six registers U2, U7, U3, U9, US, and U11. U12 also 
generates clocks for the OAC on the A 18 assembly. When the processor needs to communicate with 
the A22 Arming assembly, bytes of data are placed on data lines LOO-L07. Following this, the A16 
assembly is addressed, and U12 generates the clocks needed to latch the information into the 
registers (U2, U7, U3, U9, US, U11). This information is now latched on the register's outputs and 
sent to the Arming board. 

8-192. Multiplexers U19, U17, U2), and U1S are used to send data from the assembly back to the 
microprocessor. Data, such as the lower 12 bits of the Event counter and 1/0 flags, is present on the 
inputs of these four multiplexers. The read address decoder U14 generates the clocks necessary to 
enab le the four multiplexers which then pass the data onto the microprocessor data bus. The data 
enabled through is selected by address line LAO. For example, consider what must happen to place 
the event counter data onto the data bus. First, address line LAO goes low, selecting the "1" inputs 
(U 19(1), U17(l). At the same time, U14(13) goes low to enable the outputs of U19 and U17. This 
places the eight lower order bits (1 byte) of the event counter onto the bus. The microprocessor then 
latches this byte and addresses the multiplexers for the second byte by placing LAO high (this selects 
the data at the mu Itiplexers 0 input) and U 14(3) low to enable the data onto the data bus. 

8-193. U16A and Band Ul OB generate an Interrupt Request whenever the Manual Arm or Return
To-Local buttons on the front panel are pressed. When an Interrupt Request is generated in the 
instrument, the microprocessor addresses each assembly to determine which assembly generated 
the request. Consider what happens when the A 16 assembly generates an Interrupt Request. When 
either the Manual Arm or Return-To-Local button is depressed, U18C(8) clocks a low to U16A(4) 
which sets U16A(S) high. This high goes to multiplexer U1S(14). It also causes U10B(6) to go low 
generating an LlRQ. When the microprocessor sees the lIRQ, it addresses the assemblies until it 
finds the assembly wh ich sen t the interrupt. In the case of the A 16 assembly, the microprocessor 
addresses address decoder U14(9) which causes two th ings to happen . First, it sets Ut6B(10) and 
clocks Ut6A(3) thereby resetting the Interrupt Request, and second, multiplexers U21 (1 5) and 
UtS(tS) are enabled to output onto the data bus. When the microprocessor reads the data byte, the 
IRQ bit (bit 8) at U1S(12) is set, indicating to the microprocessor that the A16 assembly generated 
the interrupt. The data byte also indicates why the interrupt was generated .. In this case, bit 2 
(Manual Arm) or bit 3 (Return-To-Local) would have been set. 

8-194. The Sample Rate (SR), as determined by the front panel SR control, is monitored by the 
microprocessor through comparator U10. During a measurement routine, a low is written into 
U9(12). This corresponds to a high at U9(10) and a low at U10C(8). The low at UI0C(8) turns on 
CR1 and holds C4 at a discharged state. At the end of the measurement, a high is written into U9(10) 
which corresponds to a high at UlOC(8). This high at U10C(8) turn CR t off and allows C4 to charge. 
The rate at which C4 charges is determined by the setting of the SR control on the front panel. While 
C4 is charging, the microprocessor is continually monitoring the output of Ul 0(13) for a low, 
through mu ltiplexer U1S(4). When UlO(13) does go low, the SR period has been reached and the 
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microprocessor initiates the next measurement cycle. R7 prevents Ul D from oscillating and 
combination R8 and R15A translate the ECl output to TIL for Ul 5. 

8-195.A17 Count Chain 

8~ 196. The A 17 assembly contains count chains, adders, and output selector-multiplexers for three 
200 MHz signals NO, N1, and N2. The count chains accumulate NO, N1, and N2 counts. The 
adders subtract the N2 count from the NT count and mUltiply this djfference by 257. The 
multiplexers control the transfer of the count data from the assembly to the microprocessor data bus. 

8-197. Nl enters the assembly and is buffered by U31 B and input to high-speed counters U27 and 
U24. Their binary output is translated from ECl to TIL by U21 A, C, 0 , and U20A and input to adder 
U18 and counter U19. U19 and U16B complete the 9-bit Nt count chain. Their outputs are input to 
adders U13 and Ul0. N2 enters the assembly and is buffered by U31C and input to ECl counters 
U28 and U2S. Their binary output is inverted and translated to TIL by U21 8, U22D, and C, and 
U20C and input to adder U1B and counter U17. U17 and U16A complete the 9-bit N2 count chain. 
Their outputs are inverted and input to adders U1 3 and U10. N1 and N2 are added together by U1 B, 
U13, and U10. However, because N2 is inverted (l 's complement), it is effectively subtracted from 
N1 by the adders. The result (N 1-N2) is a 9-bit binary number plus its sign. The lower eight bits 
(U TB and U13) connect to the A inputs of adders U1S and U7 and to multiplexers U12 and UB. The 
ninth bit is input to the lowest order 8 input at U1S(6). The remaining seven B inputs are jumpered 
together and connect to the sign of quantity N1 -N2 coming from U1 0(1). The sign also connects to 
multiplexer U9(S). The configuration of adders U1 5 and U7 effectively multiply the quantity Nl-N2 
by 257 to yield 257- (N1 - N2). This binary number is then output to the microprocessor data bus 
through mUltiplexers U12 and UB. 

8-198. NO enters the assembly at P1 8(6) and is buffered by U31 A and input to high-speed counters 
U29 and U26. Their binary outputs are translated from ECl to TIL by U22A and B, U23D and 
U20D and input to multiplexer U6. The fourth bit of NO is input to U4(10) as the clock for the 
remaining 13-bit counter U4, U3, U2, and Ul B. The binary output is transferred to the 
microprocessor data bus through multiplexers U6, US, and U9. Ul A is connected as an R-$ flip-flop 
and used to detect an out-of-Iock condition of the VCOs on the A 19 and A20 Interpolator 
Assembl ies. 

8-199. A18 DACINO Logic 

8-200. The DACJNO logic Assembly contains r.vo individual circuits . The first is the DAC portion. 
This is shown on the left side of Figure 8-33. The second is NO logic portion. This is shown on the 
right side of Figure 8-33. For this reason, the theory is in r.vo parts; the first part discussing the DAC 
and the second discussing the NO logiC. 

8-201. DAC The DAC contains the ci rcuitry to convert digital information into an analog voltage 
for remote trigger level programming. Digital information for the DAC comes from two places. The 
first place is the A9 Processor Assembly. This is the DAC data information from the eight data lines 
(P1A pins 1 through B). The second place is the A16 Arming Interface Assembly. This is the DAC 
control information which controls the DAC operation (Pl A pins 3, 4, 5, 7). U2 and US are the 
storage latches for the START DAC U3 and U6 are the storage latches for the STOP OAC U4 and 
U7 are the storage latches for the OAC control data. Ul is the Status Out latch used to store the 
present status of the OACs for use by the microprocessor. UB and U9 are B-bit OACs corresponding 
to 256 possible output levels. Their output is a current source which is converted by U11 into a 
voltage. Relay Kl then passes this voltage to the front end. 

8-202. The DAC can be used in two modes. Under local control, it is used as an analog-to-digital 
converter (ADC); under remote control, it is used as a DAC Therefore, it can be used to read or set 
the trigger levels of the front end (A3fA4 Input Assembly). When used as a DAC, K1 is closed and 
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the voltage goes directly to the front end. When used as an ADC, Kl is open and the output of the 
DAC is compared with the trigger level voltage from the front end by comparators V 12C and Vl20. 
The microprocessor ramps the OACs one-bit at a time until the comparator changes state. 

At that point, the voltages compare within one-bit (10 mY). The range is +2.55V to ·2.56V. The 
summing of the minus voltage is done by Ql and Q2. When Ql is turned on, ·2.56V is added to 
V8(4) output. If V8 input is 0, the result is ·2.56V. If V8 gets the largest input of hexadecimal FF 
(111 1 1111 ), V8(4) output of +2.55V is summed with ·2.S6V to yield -10 mY. When Q1 is off, and 
there is a 0 at V8's input, the output is OV. With hexadecimal FF at the input, the output is +2.55V. 

8-203. NO. The purpose of the NO portion is to determine which coincidence occurs first, generate a 
200 MHz burst NO, and inform the processor that the measurement has been completed. V 19A tells 
the processor which co incidence occurs first. If the START coincidence occurs first, V19A(10) is 
high. When the STOP coincidence occurs at Ul9A(11), the high at pin lOis clocked to the output at 
pin 15 indicating the START coincidence came first. If the STOP coincidence comes first, a low from 
V19A(1 0) is clocked to the output V19A{15). 

8-204. U15 buffers the 200 MHz time base for use by V17 as a clock, and as the clock for the NO 
counting circuits on the A17 assembly. V17, U18, and V16 operate as an exclusive OR. Their 
fu nction is to allow the 200 MHz (NO) to pass through U16C between START and STOP 
coincidences regardless of which came first. The following is a description of this exclusive OR 
fu nction assuming the START coincidence occurs f irst. In the waiting condition, V1 7 A{7) and 
U l 78(10) are low. Their Q and Q outputs are low and high, respectively. Following this to Vl68, 
pin 7 is low, pin 6 is high, and pin 3 is low. V16A pin 4 is high, pin 5 is low, and pin 2 is low. 
U160 pins 12 and 13 are low, and pin 15 is high preventing the 200 MHz from passing through 
V 16C. At the same time, V l 8A pins 4 and S are low, and pin 2 is high holding V198 in the reset 
cond ition with Q high and Q low. VI 8A pins 7 and 6 are high, and pin 3 is low. When the START 
coincidence arrives, Vl 7A{7) goes high. This high is clocked through, making U17A Q high and Q 
low. This causes Vl 8A{2) to go low, no longer holding Vl 98 in reset. Vl 68(3) goes low, Vl6A(2) 
goes high, and Vl6ql0) goes low enabling the 200 MHz to pass through. 

8-205. When the STOP coincidence arrives, Ul78(10) goes high. This high is clocked through 
making V17B Q high and Q low. This causes V l 6A(2) to go low and V16D(15) to go high, stopping 
the 200 MHz clock through V16C. It also causes U188(3) to go high placing U198 in the set 
condition. In this set condition, V198 goes low signaling the microprocessor that the measurement 
process has been completed. 

8-206. A 19/ A20 Interpolators 

8-207. The purpose of the interpolator boards is to provide the Nl counts for the start channel and 
the N2 counts for the stop channel. These counts are combined with the NO counts in a 
mathematical equation that equals the time interval of the input signal. The NO counts are gated 
w ith the "coincidence" pulses which are also generated on the start and stop interpolator boards 
when the phase of the startable osci l lator equals that of the reference oscillator. The overall block 
diagram theory describes how these signals combine to form a time interval measurement. 

8-208. Since the start and stop interpolators are identical circuits, the text describes the circu it 
operation in terms of the start interpolator only. The board contains a restartable osci llator that is 
phase locked to the negative edge of the start pulse. It is this oscillator that produces the N1 counts. 
The oscil lator is stable to the stability specifications of the 10 MHz internal standard. Th is is done by 
multiplying the standard up to 200 MHz on the A2l board and then using it as a reference 
frequency for the phase-lock-loop (Pll) on the A 1 9 board. The Pll controls the stability of the 
restartable oscillator, which is actually a VCO. The Nl pulses are produced during the time between 
the negative edge of the start pulse and when phase coincidence occurs between the oscillator and 
the 200 MHz reference. 
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8-209. Because of the unusual operation of this circuit, the theory will be presented in a series of 
building block relating to simplified diagrams of the circuit. The schematic details are described at 
the end of this presentation. 

8-210. THE PHASE-LOCK-LOOP. It is a common technique to control an oscillator's frequency by 
phase locking it to a standard reference signal. The following diagram (Figure 8·9) shows the 
simplest example of locking an oscillator to a reference of the same frequency. In this loop, the 
phase detector monitors the phase difference between the two oscillators and generates a correction 
signal proportional to the difference. This signal is then filtered and used to change the frequency of 
the voltage controlled oscillator (VCOl. For this type of loop, regardless of the initial phase of the 
VCO, the ultimate phase of the VCO is totally predictable: it will eventually be in phase with the 
reference. In other words, the very mechanism which allows the frequency to be controlled destroys 
the initial phase relationship. The 5370B requires that the VCO be phase related to the start signal. 

Figure 8-9 . .A Simple Phase·Lock.Loop 

8-211. THE STARTABLE OSCILLATOR. There is a class of oscillators ca lled startable oscillators 
which, at a given Signal, begins to oscillate at a predictable phase and at a preset frequency. A 
simple startable oscillator is shown in Figure 8-10. 

INPUTD ~[ ~~: I "m.~" 
INPUT A 5 D > OUTPUT B 

INPUTA~ 

OUTPUT B 

Figure 8-10. A Simple Starlable Oscil/alor With Input and Output Signals 
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8-212. In the startable oscillator of Figure 8-10, input A is initially high, feedback signal e is, 
therefore, low as is input D. The condition is stable. At a given signal, input A makes a HI -LO 
transition. This causes e to go high, and later D to go high. This, in turn, causes C to go low, and 
later D to go low. The condition is never stable and oscillation will continue whose half-period is 
equal to the external delay plus the gate propagation delay. This oscillation will be in phase with the 
external signal which makes the HI-LO transition of A. The frequency of oscillation, however, is 
determined only by circuit parameters which rnay vary with temperature and other environmental 
factors. 

8-2 13. Since phase is simply the integration of frequency, it is therefore impossible to maintain the 
initial phase information indefinitely if the frequency cannot be made preCise (relative to a 
frequency standard for example); because any frequency error, however small, will eventually 
accumulate through integration to give large phase errors. It is, of course, possible to make such an 
oscillator into a veo by inserting a voltage controlled delay (such as a varactor diode) and lock the 
oscillator to the reference signal by a typical phase-lock-loop. Now the frequency can be made very 
precise. Unfortunately, this defeats the whole purpose of the startability of the oscillator since the 
loop will eventually force the OSCillator to OSCillate at a fixed phase which has no relation to the 
initial phase generated by the oscillator start signal. 

8-214. The 5370B overcomes this dilemma of not being able to obtain simultaneously lockable 
frequency and indefinite initial phase preservation. The technique uses: 

1. A startable oscillator whose frequency can be locked to a given reference frequency standard 
while maintaining indefinitely its initial phase with predetermined precision. 

2. A method of phase-locking which maintains indefinitely the initial phase relationship between 
the reference oscillator signal and the OSC illator being locked. 

8-215. IMPLEMENTING THE TECHNIQUE. The A19 Interpolator Assembly uses an oscillator that 
oscillates with a period of 5.02 ns. This signa! is locked to a reference signal of 200 MHz (5 ns 
period). The wo frequencies are therefore locked by the ratio of 100:100.4. Under quiescent 
conditions, the operation is that of an ordinary syntheSizer phase-lock-loop which generates a signal 
whose period of oscillation is 5.02 ns from a reference oscil lator whose period is 5.00 ns. The VCO 
of this loop, however, is a startable oscillator. More accurately, it is a restartable oscillator in the 
sense that its oscillation can be momentarily stopped and then resumed at a constant phase with 
respect to a given "start" signal to the VCO. The phase-lock-loop, meanwhile, undergoes a change 
so that instead of pulling the veo back to its original phase, it locks the vco to the reference at the 
new phase which is maintained indefinitely to a precision of ± 11256 of the period. 

8-216. PRINCIPLE OF OPERATION. The quiescent condition of the loop can be represented by the 
following block diagram (Figure 8-11). The VCO 1 is a startable oscillator consisting of an inverting 
gate and external delay. The input A to the gate is low and the oscillator ru ns at period T which is 
approximately wice the delay. The oscillation frequency is controlled by the varactor 8 .;hunting the 
feedback signal. 

8-217. A voltage across the varactor controls the capacitance wh ich in turn controls the frequency 
of the oscillator. The output of veo 1 is fed to two channels: 

To mixer 2 generating a beat frequency with the reference oscillator. The output of 
mixer 2 is a signal at the difference frequency fo-f where fo is 200 MHz and f is the 
veo frequency. 

b. To frequency scaler (or divider) 3 . The output of divider 3 is at frequency f1256. 
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8·218. The two signals at frequencies fo·f and f1256, respectively, are fed through inverting gates 5 
and 4 to the input of a phase detector 6 The particular phase detector 6 monitors the LO-HI 
transitions of the two inputs and produces appropriate pulses at the output which are proportional to 
the time differences of the LO-HI transitions. The detector output pu lses are filtered and integrated, 
producing a voltage signal to control the veo frequency via the varactor diode. 

8-219. Under locked condition, the two signals DV and MX to the phase detector input are of the 
same frequency and in phase. Hence, the veo frequency (f) can be expressed by: 

f/256=fo - f 

orf=i 
1.004 

wherefo =200 MHz 

Proof: f 1256 = fo - f 

fl2565 + f = fo 

f (11256 +1)=fo 

" - -"-
1/256 + 1 

f = fo / 1.004 

(1.003906249 .. 1.0.04) 

As long as the input A is held low, this locked condition remains. The operation is that of a typical 
synthesizer loop. 

Figure 8-11. Quiesem Condition Block Diagram 

8-220. The next diagram (Figure 8-12) shows the block form of the interpolating phase-lock-loop. 
An input pu lse sets lockout flip.-flop 9. The time difference T of the arr ival of Q and Q to oscillator 
inhibit gate 11 generates at pulse of duration T which stops the oscillation of veo 1 within TJ2(T is 
designed to be longer than TI2). After T, the inhibit signal is removed and the oscillation once again 
commences, but now in phase with the removal of the inhibit, which in turn is precisely T in time 
after the input. Therefore, the phase of the new oscillation is directly related to the time of arrival of 
the input and is independent of the phase of the oscillation prior to the input arrival. The goal is, of 
course, to maintain this new phase while still frequency locked to the reference. 

8-39 
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GATE 

",::~:~I 
REFERENCE >-------;---+--------k_~~__+~=;:~;=l__=~!)l 

{200 MHz) 

Figure 8·12. Interpolating Phase·Lock·Loop Block Diagram 

8·221. The new phase of the osc illator is immediately translated to a new phase of the beat 
frequency through the mixer. But this new phase is momentarily withheld from the phase detector 
through the signalS, which goes high as gate 13 senses the arrival of the input through Q of lockout 
flip·f1op 9. The signal S causes both DV and MX to go low, disabling the phase detector. The same 
signal also resets the divider 0 and holds it at 00. 

8·222. Meanwhile, the new beat frequency signal from the mixer 2 reaches a natural LO·HI 
transition, signifying that the veo and the reference are phase coincident. Th is transition clocks the 
phase coincidence fJip·flop 12 to the low state (0 high). Through gate 13 , signal S goes low, 
allowing the divider to start counting from 6 to 1, 2, ... , etc. The other inputs to gates 4 and 5 are 
both low at this point since the divider had been reset and held at reset, and also the mixer 2 has 
just made a LO·HI transition at Q (HI·LO at 0). The removal of signal S causes both DV and MX to 
rise simultaneously. The phase detector, which always monitors LO·HI transitions from both inputs, 
accepts this as a satisfactory phase· lock condition and produces no significant correction pulses at 
its output and, therefore, does not cause any frequency change of the veo. From this point on, the 
loop acts precisely the same as the quiescent condition before the input arrival. The mixer continues 
to produce the beat frequency fo·f, the divider continues to generate the divided frequency f1256, 
and the phase detector continues to monitor these two Signals and make small corrections to ensure 
that they are in phase. Since the divider has been adjusted in phase with the new mixer output 
phase, phase locking will continue at the new mixer phase. This insures that the veo will continue 
to oscillate at its new phase. Should the lock·out flip·flop be reset at this point, the veo would not 
shift phase nor would the quiescent lock condition be affected. However, if the lock·out flip-flop is 
reset, the loop is ready for another input to change the phase of the veo once again, if desired. The 
output of the veo can be obtained at gate 14 which suppresses all oscillations prio r to the arrival of 
the input and after the arrival of an external system reset. 

8·223. This following explanation refers to the schematic diagram in Figure 8·34. The A 19 and AlO 
assemblies are the same. For this reason, only the A 19 (STARn assembly is discussed. 
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8-224. The input signal from the A2.2 assembly enters the A19 board at P1A(1) and is input to the 
first of two gates at U1 (16). The inverted output is fed directly to the second gate U1 (6). The 
noninverting output goes through a 10 ns delay, then into the second gate at Ul (8). This generates a 
10 ns pulse from Ul (4), which enters U2(3), gets inverted, and then NORed with the feedback 
through the delay line by gate B (which is internal to U2).The signal is then buffered and output at 
U2(11) and U2(l3). The signal from U2(l3), at a frequency of approximately 199.22 MHz, is 
divided by 256 by U3, U4, and us. The output of U5(2) is approximately 780 kHz and is input to 
the detector inhibit U10(4). The signal from U2(11) goes to mixer U7(13) and is mixed with the 200 
MHz reference at U7(3). The output of the mixer U7(6) is the difference, or beat frequency, between 
the 199.22 MHz and the 200 MHz reference. This difference is approximately 780 kHz. 

8-225. The output of mixer U7(6) is used in two places. First, U13A(7, 5) synchronizes the signal 
with the VCO (U2) output at U13A(6). UBA(3) then goes to detector inhibit U19(7). And second, 
U8A(7) synchronizes the signal with the VCO output for use as the check for coincidence flip-flop 
U8B(11). U8B(14) enables U9B(l 1) to pass Nl. U8B(15) resets the frequency divider U3, U4, and 
US; generates the coincidence signal through U9A(2, 3, 4); and enables the detector inhibit U10(6, 
5). U6 delays the input signal for about 35 ns. After this delay, U8B is ready for the next positive 
clock transition from the mixer U8A. A transition will come within a 2571200 MHz period. The 
output at U8B(15) is thereby removed on the first transition, enabling the inputs to the phase 
detector U2, relocking the loop and allowing the counter to begin counting from zero. U10 employs 
feedback from U12(12, 3) which generates an extra pulse to guarantee parity of the inputs during 
disabling. The outputs of UTO are wire ORed and input to the phase detector U12 which develops a 
phase error signal. The error signal is integrated and filtered and used to tune the VCO. 

B-226. There are two outputs on the Interpolator assembly. The coincidence output consists of the 
NORed outputs of both the anti-coincidence one-shot and the coincidence flip-flop by U9A. The N T 
count is the NORed outputs of the VCO and the coincidence flip-flop U8B(14). 

8-227. A21 200 MHz Multiplier 

8-228. The A2.1 assembly mUltiplies the' 0 MHz crystal oscillator output to 200 MHz which is 
used by the Interpolator assemblies and DAONO assembly. There are two multiplier-amplifier filter 
networks. The first multiplies the 10 MHz by 5 to give 50 MHz. The second multiplies the 50 MHz 
by 4 to give 200 MHz. The 200 MHz is then buffered and output. 

8-229. The 10 MHz enters the assembly on pin Pl B8. C4l and R44 are the termination load. The 
signal is coupled to 10 MHz amplifier Q6 through C40. R43, R42, and R41 are the bias resistors for 
Q6. L 16 and C56 are tuned to 10 MHz and are the collector load. The amplified 10 MHz is coupled 
through C50 to X5 multiplier Q8. Q8 generates harmonics of the 10 MHz. us, C55, and C54 
comprise a tank tuned to 50 MHz. C54 is adjusted to peak the tank at 50 MHz. The 50 MHz is 
coupled to amplifier Q7 through C49. Q7 amplifies the 50 MHz signal which is filtered three times 
before the next amplifier stage. The first filter network is L14, C53, and C52. The signal is then 
coupled through C48 to the second filter network; LB, C47, and CST. C42 couples the signal to the 
third filter network which is L12, C36, and C46. The 50 MHz signa l is coupled through 07 and 
amplifier by Q5. The 50 MHz is filtered two more times before going to the X4 multiplier Q4. The 
first filter is made of 19, C3', and C33. The second filter is made of l7, 06, and C28. 

8-230. The 50 MHz is coupled through C2l to X4 multiplier Q4. Q4 generates harmonics of the 50 
MHz and tuned circuit l6 and C20 resonates at the 200 MHz harmonic. The 200 MHz output of Q4 
is coupled through C2l to amplifier~filter circuit Q3, l5, and Cl8. This signal is coupled through 
C15 to filter circuit L4 and C12. Cl 6 then couples the 200 MHz to amplifier-filter Q2, L3, and CI0. 
The output is coupled through C7 to filter circuit L2 and C6. The 200 MHz signal is coupled through 
C8 to the final amplifier-filter circuit Ql, L 1, and Cl2. 
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8~231. The 200 MHz is then coupled through C1 to TP1. The signal at this point is a sinewave. The 
following circuitry squares, isolates and buffers the 200 MHz signal. The signal passes through R1 
which limits the load on amplifier circuit Q1. The signal is limited in both polarities by CR1 and 
CR2 and applied to the input of Schmitt trigger U1 8(9, 10, 11 ). The squared output at U1 B(6, 7) goes 
to three isolating buffers. U1 A buffers the 200 MHz for the A 19 assembly. U1 C buffers the 200 MHz 
for the A20 assembly. U2 is a two stage buffer, phase~shifter network. U2B buffers the 200 MHz and 
outputs the signal (pins 6 and 7) to phase~shifter C22 an R16. This network allows adjustment of the 
phase of the 200 MHz to compensate for lead-length variations between instruments. The phase
adjusted signal is then buffered by U2A and output to the A18 assembly. 

8-232. U3 and its associated circuitry comprise the lock Status Detector. U3 is a quad comparator. 
U3D and B are used for the START VCO and U3A and C are used for the STOP VCO. The incoming 
VCO signal is a dc level and should be between -10V and -3V. levels outside this range indicate an 
out-of-[ock condition. R22 and Rl9 set the [ow limit of -1 OV at the input of U3D(1 0) and A(6). R25 
and R26 set the high limit of -3V at the input of U3B(5) and C(9). Fi [ters R29-C29 and R30-C30 
ensure a pure dc level at the inputs of the comparators, preventing any false triggering. The outputs 
are tied together and filtered by R23-C23. 

8·233. A22 Arming Assembly 

8-234. The Arming Assemb[y is responsible for gating the input START and STOP signals to the 
Start (A19) and Stop (A20) Interpolator Assemblies. This gating can be controlled either internally, 
externally, or remotely. The Arming assembly is also responsible for driving the START, STOP, and 
EXT trigger lights on the front panel, sending a START and a STOP EVENT signal coincident with the 
START and STOP gate opening to the rear panel jack 14 and J5, and for partially counting the 
number of STOP EVENTS ignored in the case of EXT ARi\VEXT HOlDOFF or frequency or period 
gate times. The detailed theory is divided into four sections according to their functions. They are: 1) 
Externa[ Arm Input; 2) Trigger Light; 3) Arming Main Signal Path; and 4) Arming Phase Detector. 

8-235. EXTERNAL ARM INPUT. The Externa[ Arm Input signal comes from the front panel J1 and 
enters the assembly at 14. The signal is amplified by Q13 and input to comparator U29B(12). 
U29B(ll) is connected to the front panel Externa[ input trigger level which allows the selection of 
the dc trigger level. When the front panel level control is preset, U29B{l 1) is grounded. The output 
of -U29B(15) goes into U9B(9) where it is exclusive ORed with the front panel external input slope 
switch. U9B(ll ) drives the trigger light Circuitry. U9B(10) goes to U1A(4) and generates the arm 
selection. U1A(5) is the LARMCT2 from A16j1. This signal controls the internal or external arm 
condition. The external arm comes through U1A and is wire ORed with the manual arm signal 
which comes from the microprocessor in response to the pushing of the front panel Manua[ input 
button. The output of U1A(2) goes to Ul4B(1 11 and causes the arm signal which arms the channels. 

8-236. TRIGGER LIGHT. The trigger light circuitry is composed of three identical blocks, one for 
each trigger light. For this reason, only the External Arm trigger light circuitry is discussed. The HEXT 
signal comes from U9B(ll ) and enters U18A(4). U18A(5) is biased by the output of flip-flop 
U22B(3). The output of Ul8A(2) goes to the D input of U22B(6). With the 10 Hz dock present at 
U22B(9}, the high at U22B(6) is docked through to U22B(3). This Signal is buffered by U30D and 
sent to the front panel EXT TRIG annunciator. This signal is also fed back to the comparator Ul BA(S) 
making the output go low producing a toggle output at U30D(l 3) . 

8-237. MAIN SIGNAL PATH. The two input signals come from the A4 assembly. The START Signal 
goes to buffer U20B(16) and the STOP signal goes to buffer Ul 9B(16). The inverted outputs of these 
buffers go to dual comparator U13(11) and Ul3(S). The outputs of the comparator drive the auto 
phase detector and the trigger light drivers. U13(3) provides the STOP EVENTS signal for events 
counter U3A, U4B, and U2A and B. The noninverted outputs of U20B(11 land U19B(11 ) are input to 
signal multiplexers Ul 6{14) and Ul 5(14). The multiplexers select either the internal 10 MHz signal 
used for calibration or the external START and STOP input Signal. The multiplexers also select which 
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paths the START and STOP input signals will take. For example, if HP TOGUHCHECK goes high, 
U6D(13) enables U1SB(1Z) and U16B(1Z) to pass the internal 10 MHz to the START and STOP 
arming circuits, respectively. The controlling of the signal paths is dependent on the state of signals 
HSTASW and HSTOSW. If, for instance, both of these signals are high, the START and STOP input 
signals pass straight through multiplexers U16 and U1S, respectively. And if both HSTASWand 
HSTOSW are low, the START and STOP signals are routed through U15 and U16, respectively. 

8~Z38. The main measurement signal comes out of U1 6(3) and U15(3), goes through a delay and 
into the clock input of U17(13) and UZ1 (13). The inverted outputs (U17 and UZ1 pin 4) are the 
trigger signals to the A 19 and A20 Interpolator assemblies, respectively. Outputs U1 6(1) and U1 5(1) 
go to inverted inputs UZOA(8) and U19A(8). U20A and U19A are inverting buffers. The noninverted 
signal from UZOA(Z, 3) and U19A(2, 3) go to U25A(7), and UZ4B(14), respectively. The arm signal 
arrives from U1 4B(14) through an ECl to EECl translator (Q9 and Q10) and is labeled lARM. The 
LARM signal is wire ORed with the output U28(6) which is the arm signal for ± T.I. The ORed signal 
then enters UZ3A(7) and U25A(8); U23A and U25A are the gates that allow the ARM to go through. 
The actual ARM pulse comes from U25A(2, 3) and is stored in latch U26A and B. The ARM signal 
exits the latch at UZ6A(1Z, 13) and enters U17(3). The output U17(6) is fed back into UZ4(16). In 
+T. I., the STOP channel cannot be armed until afterthe START channel has had an event. The STOP 
channel works essentially the same as the START channel. 

8~Z39. UZ4B is functionally similar to U25A. U24B requires that the input from the STOP channel 
multiplexer be in the low state and not in the external gate mode, or that the external gate be true 
and an event from the START channel. The STOP channel cannot be armed until after the START 
channel has had an event. The ARM signal from U24B(12, 13) is latched in U24A and U25B. The 
output of this f1ip~flop U25B(12, 13) goes into UZ1(3). The STOP channel is not fed back into the 
signal path. The START channel is fed back through a translator Q5 and Q6 into the set input of 
UZ8(12) and to the reset inputs of flip~flops UZ6 and UZ4A and UZ5B. 

8-Z40. Up to this point, the + T.I. ONLY arm has been discussed. The ± T.I. arm comes from U28A 
but it still goes through U25A just like the + T.I. arm. In ± T.I., U23A arms the STOP channel instead 
of UZ4B . The three inputs into U23A are: (l ) the ARM signal from U28A(6) to U23A(7)i (2) the input 
into U23A(8) from the qual ifier that tells whether it is in +T. 1. ONLY or ±T.I.; and (3) U23A{6) input 
from the STOP channel qualifier. The output U23A(2, 3) enters the STOP channel flip-flop UZ4A 
and U25B through UZ4A{8). The ARM flip-flop now is U28A. The D input, U28A(2), comes from 
translator Q12 and 011 and is the HARMEN signal from the processor (buffered by U9A). Gates 
U27A and U27B select the signal. The START channel signal from U20A(4, 5), the +T.1. signal 
U27B(1 6) and the "select Start Channel as ARM source" signal (U27B(1 5) is input to START channel 
gate U27B. The inputs into U27A are the same except for the "se lect Stop Channel as ARM source" 
signal. The START and STOP channel selection signals, lSTART and lSTOP, come from translators 
U7A(7) and U70{13), respectively. The EXTERNAL GATE signa l comes from U14A. The positive
going edge arms the instrument, the negative-going edge arms the gate. The signal out of U1 4A(2) is 
translated by 07 and Q8 and labeled lGATE. lGATE enables the STOP channel to arm after the 
START channel. In actual operation, the EXTERNAL GATE or EXTERNAL HOlDOFF mode is the 
leading edge of the EXTERNAL ARM signal. This signal comes in and clocks Ul 4B(1 1) which 
generates the arm signal going to UZ5A. This enables the START channel signal to run through 
U25A which causes a START channel event. The signal out of the START channel flip-flop U17(6) 
goes to U24B. The STOP channel signal cannot go through U24B until U14A is clocked (at the 
trailing-edge of the external arm signal). Its output Ul 4A(2) gets translated by Q7 and Q8 and goes 
to U24B. 

8-241. The noninverted outputs of U17(6) and U21(6) go to ECl comparators U11A(6) and 
U11A(12), respectively, and are translated to Eel. U11A(1) and Ull B(14) go through translators Q2 
and Q4 for START and 01 and Q3 for STOP, and then go to the back panel as START EVT OUT and 
STOP EVT OUT. UllA(2) and UllB(l5) go into inverted inputs U5A(S) and U5A(4), respectively. 
U5A(2) signal is essentially a START but not STOP signal, i.e., there has been a START channel 
event but not a STOP channel event. U5A(2) goes to U4A(7). U4A enables the counter and 
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synchronizes the signal out of U5A(2) with the LSTOPCH signal from Ut3(3). TPl is a pulse burst 
that is made up of the number of events that occurred between the START channel opening and the 
START or the STOP channel event. U3A, U4B, U2B, and U2A make up the EVENT counter. 

8-242. ARMING PHASE DETECTOR. The Arming Phase Detector consists of 3 parts: 1) the phase 
detector itself which is made up of Ut2A, Ut2B, and U8A; 2) a flip-flop U8B which determines the 
initial condition and; 3) U9C, an exclusive OR gate that acts as a selection device. The inputs to the 
phase detector from Ut3(14) and Ut3(2) go to U126(11) and U12A(6), respectively. The actual 
detection is done at Ut2A and U12B. The signal from U12B(t 4) goes to U8A(7) and the signal from 
U1 2A(3) goes to U8(6). If the START signal comes first, the output of U8A goes high when the STOP 
Signal comes. If the STOP signal comes first, the output of U8A is low. The inverter output U8(3) 
enters U9C(15). U8B disables the Phase Detector when HSTO is sent. If U8B is set, the Phase 
Detector is enabled, and if U8B is clocked by HTOGGLE, the output U8B(14) toggles. U8B(14) is 
exclusive ORed with U8A(3) by U9C(t3) whose output gets translated by U30B and eventually is 
sent to the front panel controls . 

8-243. A23 Front Panel Display 

8-244. The A23 assembly contains the circuits necessary to display the measurement data and to 
allow the user to program the operation of the instrument. The display is made of 16 digit-LEDs and 
30 annunciator-LEOs. The data entry keyboard has 30 keys including LOCAUREMOTE and RESET. 

8-245. STROBING TECHNIQUE. A strobing technique is used both to display the measurement 
data and to monitor the keyboard. Strobing means that only one digit of the displayed number or 
one column of keys is on at any time. One digit is displayed and then removed; then the next digit is 
displayed and then removed; then the next digit is disp layed and removed. This process continues 
until all digits have been displayed. The strobing process occurs at a faster rate than the eye can 
detect, so the display appears continuously lit. The keyboard is monitored the same way; one 
co lumn at a time. 

8-246. Input lines LSO through LS1 5 enable the digits (pins 3 and 14), the columns of switch 
indicator LEDs, and the columns of annunciator LEOs. Input lines DOD through 007 enable the 
digit segments. Input lines LDSD through LDS7 enable the columns of keyboard switches. Input lines 
LAND through LAN3 enable the rows of switch-indicator LEOs and annunciator LEOs except for 
annunciators START, STOP, ARM, and EXT. Output lines DO through 05 monitor the rows of 
keyboard switches. U1 and U2 drive annunciators START, STOP, ARM, and EXT, and also trigger 
lights EXT, START, and STOP as determined by their inputs at J4. 

8-247. A69 10 MHz Oscillator (Oven) 

8-248. This unit is a 10 MHz crystal oscillator whose frequency stability is temperature regulated 
by an internal oven. The unit incorporates an AGC circuit and is also capable of phase locking to an 
external standard. Before phase locking can occur, however, the two signals must be within one 
cycle of each other. 

8-249. TROUBLESHOOTING 

8-250. Troubleshooting for the 5370B consists of microprocessor address mapping, flowcharts, 
waveform analYSiS, and signature analysis. A trouble isolation flowchart is given in Figure 8-13 and 
shou ld be used to isolate a problem to the defective assembly. Assembly troubleshooting may then 
be used to locate the faulty component(s). Assembly troubleshooting is in numerical order and 
follows the isolation flowchart. 
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8·251. MICROPROCESSOR ADDRESS MAPPING 

8-252 . The accessory Service Aid board (A14) contains two DACs that monitor the processor's 
address lines. The DACs produce an analog voltage that corresponds to the state of these lines. The 
purpose of mapping is not to make a detailed examination of the processor's algorithm, but instead, 
to provide a quick and easy check of the processor to determine if it is working properly or if it has 
stopped in some loop. 

8·253. Setup Procedure for Mapping 

8-254. The following procedure outl ines the proper oscilloscope setup and method for attaining 
mapping patterns. 

1. Set the 1 725A Oscilloscope controls as fol lows: 

NOTE 

Control settings not referred to are of no significance. 

HORIZONTAL DISPLAY... . ...... X-V 
VERTICAL DiSPlAy .................................. .......... Y 
INT TRIGGER ... .... .... ...... .. ... ... ........ .... .. .... .... ... ... x 
BOTH CHANNELS 

VOLTS/DIV ...................................................... 5 
ACIDC .... ....... .................. ............................. DC 

2. Connect a SNC cable from the 53708 10 MHz FREQ STD OUTPUT (rear panel) to the 53708 
START Channel input jack. Set 53708 START COWSEP switch to START COM; LEVEL control 
to PRESET; and DISPLAY RATE pot to ful ly cwo 

3. Set A9 Processor board switches to HHHHLLLHLX* (normal operation condition). 

4. Set A16 Arm ing Interface board switches to HHHHHHHH* (normal operation condition). 

5. Connect a BNC cable to the 1725A X input jack and connect a BNC-ta-alligator clip leads to 
the other end of the 8NC cable. 

6. Connect both black and red clip leads to A 14 common (V ) terminal. 

7. Use HORIZONTAL POSITION control to place display dot on the leftmost graticule line. 

NOTE~ 

Display dot on left
most graticu le. 

*X = Don't care. 
H = Up (towards the top of instrument) 
L = Down (towards the bottom of instrument) 
Switch settings on A9 and A 16 boards are read from left to right. 

8-45 
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8. Connect red clip lead to A14 "S.12V" terminal and use HORIZONTAL POSITION control to 
place display dot to right-side of graticule. 

9. Connect red clip lead to A14 /IX" terminal and use VERTICAL control to place horizontal line 
to bottom of display. 

NOTE 

Display line on 
bottom graticule. 

10. Connect a BNC cable to the l725A Y input jack and connect a BNC-to-alligator clip leads to 
other end of the BNC cable. 

11. Connect black clip lead to A14 common (V) test point and red clip to A14 "S.l2V" terminal. 

12. Use VOLTs/DIV vernier (not the vertical position control) to bring horizontal line to the 
second line from the top of graticule. 

Display hor izontal Ii ne on 
second line from the top of 

graticule. 

13. Connect the red lead of the Y cable to A14 "Y" terminal. The oscilloscope is now ready to 
display processor maps. 
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8-255. Common Map Patterns 

8-256. The following figures show most of the counter's unormal " map patterns. 

1. This map shows the processor in normal operation with an input it indicates that the processor 
is working and the front end boards are operational. Although there could be some 
measurement error in the front end, it is highly unlikely a problem exists in the processor 
section. If a problem exists and this map is present, a problem cou ld exist in the display boards 
(All and A23), the count cha in (Al?), NO part of Al8, or, as mentioned, one of the analog 
boards. If this map should appear w ith no input signal connected, it indicates the l PROC Ijne 
is stuck low (Al? or Al8). This picture is actually flash ing between two program routines: 1) 
measu re computation; and, 2) display rate and interface. 

2. This map shows the same measurement as the previous picture but at a SAMPLE SIZE of ,OOK. 
Flashing seen in the first picture is slowed as the sample size is increased. As shown below, 
the processor now stays in the measurement and computation routine longer. There is also a 
horizontal line (barely visible in the photo) that advances from the bottom of the graticule to 
top. 
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3. This map is an excellent indication of two things: first, that the processor has gone th rough all 
of its power·up diagnostics and is working properly; and second, the counter is waiting to be 
triggered. The prob lem cou ld be in anyone of the front end boards, including the Arming 
Interface board, A 16. The map is also an indication of no input signal. 

NOTE 

Set 5370B START COMISEP switch to 5EP. Be sure that a BNC cable is 
connected from the 5370B 10 MHz FREQ STO OUTPUT (rear panel) to the 
5370B START Channel input jack, in order to attain the map for step 4. 

4. This map is similar to the previous one except, in this case, the counter has received a start 
signal but not a stop. The additional portion in the upper left is the Count Chain board (A 17) 
counting NO pulses. There is also a horizontal line (bare ly visible in the photo) that advances 
from the top of the graticule to the bottom. This is the processors index register. Also, note that 
10 seconds after reset, Err 02 will appear in the 5370B display. 
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5. When the processor is set to the free-run condition for use with signature analysis, it presents a 
display as seen in the figure below. Free-run is achieved by setting the A9 Processor switches 
to lllllHHHlX. However, it is possible to get the same map under normal setup conditions if 
the processor "crashes" because of a failure if a test probe slips during troubleshooting. 

NOTE 

Set the A9 Processor switches to HHHHlllHlX (normal operation 
condition), before continuing to the next step. 

6. When the A16 Arming Interface service switches are set to lHHHHlll and power RES on 
A 14 is pushed, the processor is in a loop always/write mode and provides test patterns for 
signature analysis. The map of this condition is shown below. 

7. When the A16 service switches are set to lHHlHHll and A14 power up RES is pushed, the 
processor performs a loop always/read function, again for signature analysis. The "read" map 
is shown below. 
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8. This map is simply a comb ination of the previous two. It is generated by setting the A 16 
service switches to lHHlHLlL and pushing A14 power up RES switch. 

9. The map shows the processor performing the loop-alwaysldisplay-test loop. This routine is 
initiated by setting the A16 service switches to lHHHlHLl and pushing A14 power up RES 
switch. The map shows the 2· to 3-second wait loop that exists between display updates. 
Under normal power up conditions, the wait loop is also entered to provide time for lamp-test 
display. 

NOTE 

Set A16 Arm ing Interface board switches to HHHHHHHH, before 
continuing to the next step. 

10. Pressing and holding the front panel RES button places the processor in a loop that produces 
the characteristic map shown below. 
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11. This is a map of the "Display Rate Hold" routine. If this map is displayed at an inappropriate 
time, it could indicate a processor problem or a problem on the Arming interface board (A16), 
the Arming board (Al2), or Display/Push-button board (A23) . This would include the 
interconnecting cable. To obtain the following map, turn DISPLAY RATE knob to "hoJdH 

position, then press the counter RESET button. 

12. These following three maps show the trigger level routine, which is entered when the TRIG 
LVL button is pushed. The first map was taken with both LEVEL controls in the PRESET position 
(OV). The second map shows the LEVEL controls set to -2V and the third map shows both 
controls set to +2V. All three maps are essentially the same. Some areas are more intense than 
others, ind icating that the processor is completing its routine faster and therefore entering the 
program locations more often. 

o Volts 

-2 Volts +2 Volts 

8-51 
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8-257_ A3/A4 INPUT AMPLIFIER/INTERCONNECT BOARD 
TROUBLESHOOTING 

8-258. To troubleshoot the combination A3/A4 assembly, set the 5370B front panel controls as 
follows: 

BOTH LEVELS 
LEVEL ....... .... ......................................... PRESET 
IMPEDANCE ......................................... son 
SLOPE ........................... ... ......................... f 

ATIENUATION .. ....... .... ....... ... ... .. .. .... .... ... ...... .. . 1 
START COI'vVSEP.. . . ... ..... 5EP 
ACIDC ........................................•.................... DC 
Front panel controls not referred to re of no significance. 

NOTE 

The following measurements are taken with no input signal to either 
channel. 

DC Voltage Checks: 

1. Connect 3435 DMM pos itive lead to pin 8 of A3U2 (START Channel Hybrid) and 
connect negative lead to pin 11 (V) of A3U2. The dc voltage reading should be <100 
mY. Next, connect the DMM positive lead to pin 7 of A3U2. The de voltage reading 
should be <100 mY. If these voltages are <100 mY, skip to step 3. 

2. Using the 3435 DMM, check the voltages at TP2 and TPl of A3 assembly. The dc 
voltage at TP 2 should be OV and the de voltage at TP1 should be 0 to 20 mY. If these 
voltages at TP2 and TP1 are not present, troubleshoot to find the faulty component(s). 

3. Repeat steps 1 and 2 for de voltage checks at pins 7 and 8 of A3U1 (STOP Channel 
Hybrid), TP4, and TP3. 

4. Using the 3435 DMM, check de voltages at pins 1 and 7 of A4U1 (START Channel 61 
FEr). The voltage at pin 1 should be -2V ±200 mV and the voltage at pin 7 should be 
+2V ±l00 mV. If these de voltages are within specifications, skip to step 6. 

5. Check CR9 and CR10 on A3 assembly; then, check CRl and CR2 of A4 assembly. If 
these diodes on A3 and A4 assemblies check good, replace Ul . 

6. Using the 3435 DMM, check dc voltages at pins 1 and 7 of A4U2 (STOP Channel 61 
FEn. The vo ltage at pin 1 should be -2V ±200 mV and the voltage at pin 7 should be 
+2V ±lOO mV. If these de voltages are within specifications, skip to step 8. 

7. Check CRn and CR12 on A3 assembly; then, check CR3 and CR4 of A4 assembly. 
these diodes on A3 and A4 assemblies check good, replace U2. 

8. The de checks of A3 and A4 assemblies are now completed. 

Signal Checks: 

NOTE 

At this point, we are interested in the waveform amplitude ONLY. If you 
observe some ringing, try using a shorter ground lead on your scope probe. 

1. Connect a BNC cable from the 5370B 10 MHz FREQ STD OUTPUT to the 53706 
START Channel input. 
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EXTENDER 6OARO FOR PROCESSOR SECTION 

1 

DATA CONlltO L .U. .U. ADOIIESS IIUS 

I ASCOEFGH I I ABCOEFI3H I ABCOEFGH I I ABCOEfGH I 
" " " .. 

I[ po.dling one of tho); front panel plishbutrons dos 00\ acti •• ,. fhe Hl¥<:t«I tllnctiQI'I. 
lIS lodlcated boylt>e light Slaying DI1. It1. p,iltJlem i, liither, btd .witCh otaproblemon!;he 
All Oi.play Interlace bOar". Ttli.;. lHUmln p the P'OOOSSO' I, worlolng propoo,iy. lha. 
1M selec ted ~ey function 1$ IfIogII. arid tha I It" pl.-hoon an LEO ;. good. which can to. 
d'HIcked .. !I ll I. mp 11.1 . 

111M cOUnlet ""orb In II,. ~n """'1'111 made bu t 1'10111'1 (lone of tlla OIMf 
arming modes, ~Iudlng flx«lm alarming, tho); problem I. on AI6,.422, Df ~.iblyDl1 

.0.18. f>er101'1'11 tho .0.16 Armlng .nl,lfa"" lroublnhoo\ing 11,.1 .Mltten tlle...n """frog 
board troubleshooting. 

II the counl .... " wOl1<ing but giv('l$ e rratic dl,pa.ys. the O ... ,al l T' .... bI •• llooling Flow
chart &hootd be abla 10 Isolate the prob..,m 10 1h, ro.rd ,,.,,. AlSO. Me I'Ilnl U bela ... 

II Iha counl".. WOrK, eO"'l'cIIV In 11'1, TI mod. bul not in FREQ or PER IOD mode. IN 
p,oblem m.~ boo CAUI'~ by Ihe .ut:Jmalic callbrale routine ( ... A.n Armin; boa rd 
l'o~b!"hoOlin;) Or' problem e oi81$ in Inl E~nl Counl'" c ,rcuits .... nlen .. , lOCaled 
on An.nd A16. 

111M GOunler PO .... ,. up GO"acUy wlll'l no I~ut . ognl! .pplled bUI Ihe ARM IIg M Is 1'101 
Irt. cl'leck 1M .0.16 A.min; Inltl!1aceboa'd.nd A~2 Arming board. TIIi. i. elCHcillly I • .,. 
il 11'1. oounler .... HI oot make' .... asu r ..... n t. 

T.ble 2 E,ror Messages 

lIIeOai Remo le Comman" , P'09"mmer M$ ""tered I nonvalid prog<am (:<)de. 

Tima Inte","1 O •• "ong&. TypiClllly, me • • ur ....... t hu 100umula!<Jd mo •• eountf In.n 
tM sol1w. ffl can nandla In III l.ilhm,lrC computation,. b&e{lU$E! 01 operating conditions . 
II an aOlul1 p.oblem ""il t • . il mel' be b6(:8UII 1118 Inlemll circuit, If' rec_ng •• I.rt 
"gn.1 bul not a . top s l9"11 (Me Figure II), 0" problem m.y .. ill in tne A17 Count 
Chain boa.d (probably In lhe t+:I counl cl.cuil) . 

Undelk'led Routine . Fr:.w POOIible lulu" un. 

PLL Out 01 LOC~ . 11 One 01 tM oxillalor c ircuits on A" Ot .0.20 i. 1"1 01 Pili" Ioc"ed. 
Int€lfP(ll. IQr"'lCO" *' poin t shOUld boo betWMn -lV ,nd ~II. (A21 boIrd may boo b.ld 
Ot no to MH. Ilgnlll 10 I!.I 2) tn. oul-of_lock datltCla. on .0.21 Multiplier boar'<! II b.ld 
3) TI\a oul-ol-lock H,p ·IlOP on A17 Count Chlln boa ld I, b.ld. ' ) The muillpll><8. I'llt 
paMllllfllock in lormalion o n A17 i, bad. 

U~lined Key. A lIar~ problem, probllbly on lho! All Display Interlace boatd . 

RAM Er.or. When tl\a Inst.ument I. lumed on. I diagnostic ,ou l.,.,. CI\aeU tho! RAM •. 
III RAM 15 bad. En II.N i. displtryed. TlMI "N" i3 a number Ihll role ... to Ihe ~per;:ifi~ 
RA .... 1111UIi. Fo. exlmpl" . il Err 8.3 II displl'f'ld. ~place the third RAM Irom IN ittll. 

ROM Erro •. WhMllhe Inst.um.nT is tu mid on. " di.gnostic .outl .... ~l\aek. lhe ROM • . 
I! " ROM ill Dad. Err 7.N II di8j:olftylld . The "N" Is " num .... th.1 ralell to \he spec~ie 
ROM III I.ull. Fr:.w e""mpa. . il Err 7.4 ... dilpllyed. repllce \he lOU"h ROM lrom lhe leli. 
Err 7.9 Ind0c8W:tr on. 01 lho! ROMs II mlw"iI or I'lOl bei"O enibilid 

Sig s"" 

<D 
AI6Jl(1) "'" AleJ112) "'" A16J113) "'" AI6J114) ... , 
Al6JI(SI '''' AI6JI (I) 0,"' 
!-t6JI(ld) ... n 
Al6Jl(11 ) 111U 
AI6JI(12) UUUF 
A'6Jl(13) "" AI6Jl (ll) , eOH 
AI6.)I(15) A131 
AI6JI(16) '"" AI6J l(l1) 87f3 

" 

( START ") 

I 
Preliminary checks: Willi 00 inpul IlOnal appli8d. rum ~. on and Cllecto 
llIalli'oe lour LEO's on Ihe A6 PO ..... er IUPply If. on 'nd tho! A8 LED il on 
Enlu •• Ihal Ihe .u, pgntIllNTIV:T sori lon issei 10 INT Ind the lront pa!l8i 
'Clock La"" LEO is oft . ChOCk Ihal all ribbon 08bIM tire properly il'l4"lIl&d. 
Ch.~~ thill thol ,. ~rYi<;. , .. itell on AII! .. ~ all up ind lhal l'" A9 p'IX' .. OI 
, ... tcl>esare SCI 10namo,I po.it,on IHHHHLLLHl.)l ,. Tl bI& I il. lroubleshoOtl"'ll 
$Upplement In't may be of help wilh 6peci11c symptoms . 

1 
II an erro r message appel ll on the display" lu.n on , lrou biKhoo1 lhe 
portion ollha lnallu .... nl th.1 corrnpondl to III. mn saoe. s... Tabl. 2. 

I 

..,n 
s.wll<h .ettinll: 
X a Oon 'l Co,e. 
H • Up (Iewlld! 'h~ 'op 01 Inltrum. nt\. 
L "Down 1!0wI,d!th., t.o.tom ot , .. "rumen". 
Switch .ettinS' on II~ ,nd Il l' " " ,.,1<1 from left to fiJhl. 

Connect In XY alCillolCope to the AI. SeJ'O'ice Aid ~rd. I. npl . intKI 
undar "~OJNoc'nor Add .... Mapping. Oo&Ith. m.p appear like Illal 
Sh"",n in Figure I? 
ITI\a prlXlIC&Ol section II 01( illhe unll PO"''' up and dl"plllys I.mp _I I-~NO"--______________________ -, 

loll"",,,, by ·0.00" wilh Ih. n . MEAN. S"MPLE SIZE 01 I.' TI ONLY. S. I 
. nd ARM lighls On. I! nol. the map lechnique s hoo;id bEl U6$d 10 dtltemi .. 

Na Tl: 

HP 53708 
Serv ice 

The num"'r.d co.n",." lop o t neh blodt .... fo r ,ater.ne. PU'poMI 
and <10 nol AlPres&rl1 an Order 01 \low . 

111M p'Oble m II In 1M proeenor nellan aline IIllpllly ""lion.) 
If tile mIIP dOO3oS nol lOOlllike Fi g~ All , or .ny allho! normal mlps. troe proc
Issor hIS probably · Clliheel. ' "",um",o 1M ploo::lS$O' B!'.d ROM'SIAI OK 

~:!, "::::'~~~¥lI~~~~D""a:~~:eigl~;tlp~~t;~e:O;I'Y 11-""°:+,,-----------'1 
contain the Inl""mlltian deroeribed '" Ihe IK •• lou, \)Iod<? ' 1 

" 

Ithey .. ill be erte<:klldl. a Clash i, elU6$d 01 one 0I 1WO IhinO': I) I line i •• Iuck 
on tha dati. IlCidAlSl; or control bus. A. 2) a _rot is OUlputUng onto th. data 
bus at 11>8 ",'ong lim •. If. in troe 100IO"" nll p.oceduAIII . • board (nol IllI Ot " 12) 
it lound tP crash tl\a pr<IC8IS01'. pllce Ihe boIIrd on 11I.~ten"" card and open 
I V swltehee. Gan_. 11 power-up "set ("" RES lori IOh). Startin9 lrom 

YES 11 

I Push RESET DOH IN oounler P'lopoe<ly (l iSPlfty l, NO!0'-_ J 
l lamp_t? r 

'" " Connecl one end 01 BNC c.bla ta mar pan,1 FREa 510 OUTPUT 
jlC~ Ind \tI. olN. end 10 Iront panel START jack. Set botll 
enannal • ., follows, LEVa. to PRESET. 50 n , Xl, OC . .:F .11"(1 
START COM. 

Sel OSClllOiIC OJItI to O.()6V1(1 ' .... I nS/di ... . trigger On A elli n nel 
Conneel Chan MI ", 10' 1 probe 10 Al~TP1. Con nacl ChlMal B 10:1 
plo~e to A20TPI , Sel 1,llmolilwilch an A I ~ down. PUll! RESET. 
D,.pja y .ha~1d !)e " ______ ", ,NOTE: do not gene •• le I lIO ... r-up 
f8 ...... l ... ilh 1111. s witch do ..... , P'DCeOI"" will loop on I IIlllerent program. ' 

Do w"".fOtm • • ppear I,k. 11>0 ... in Figure 1? 

" r-9ES Without enln ll'ng "",up. select 0. I"S/dow on OSCiIIOSCOP'JlO 
00 w""e/o.ms app"¥ Ir~a thOO!e in Figu.e 7 Ind a.e IMy N 
!rae hom ~1Ie.? (Do not turn up scope In tenslly 100 hlll " ,) 

II count .. I .... 1 up prope.ly. tile 1IO~' ti ..... -going slo~ Should 
bEl 100 ns apart (pe!'iOd 01 10 t.lHz ). If not. lho! Inpul ""'plilier 
circuits 1M 1'101 "s~ding properly 10 lhe SLOPE switch 
pol ition. or I'" A2:2 Arming C>otrd i~ not wo.king p'optI,ly, If 

" 

, 11" is Pf1"$enl. igain. il mly ba I.om the- inpu l ~;rcuil' Or .0.22. 
Wllh e~N' problem . • ta" by enminlng the Outpull 01 A' as shown 
'" II\a .diu.l .... nl proceodu,e (01.3 and A'). If 11'1 •• , '" OK. the 
p.oblem il on A2:2 

" I",r. I,ont pan al Inooer li9 htFjNO 
lIIIIl>irog1 

29 

" PI_ A' II on Analog Section E~tende. \)0.,11 . Connect ch. nnel" p.obe 
10 " IIJTP7 and ch.nnel B probe to A19TP8. Salup: O.05V/div. 2Ol"'div. 

~::~~II~'7a:on~:I~~~,:~ni~=I.~er on. Set !eli-mo.l ~ 
Do ... ,,'«arms appear li~' than Ihown in Fillure 8? 

p ES " Rape'l same p.ocedUffl as .bov. lor 1118 A20 
Slop Inlerpot. tOt boa"', 00 w ••• tOtms apIIN' Ilk" thole 
lnown In fi !1-l'e 81 

Reinstall .0.20 aM pl&Oa Ala I)n lhe e~ten r:le. !)Oa,d. 
Wllhoul ch'ngi"il 3310 lronl pan.1 UHup. oonnKI 
cllannel A prObe 10 ""8TPI' and Ch"nn.1 8 to AI8TP9 
SeIUP: O.Q5V/<Iiv. 10~di • . Set " '6 ...... Iel'll. to 1111 up. 
Tum In' !rumenl powar on. 5.11 _ -most s wlleh on A16 
down, IR~.II nal~ in blOCk "'8.1 
00 wuetDfTTIII Ippaar tiM Iho,e in Figu«I 91 

A prot>lem exllil in lho! All Di.pI.y Inlerlace !)Oard or. possibly. Ille 
A2l Fronl f'anel ~oa'd . f>eflOlm individua l lrOUtlla.llootinO P' OCe<iLlles 
lor", II .IId"'23 

" 

I
EMU.e 10 MHz lillnal I, om .ear p.nel look. like : I 
.
F''ilure 6 (uscillO$Cope selting.: OliVldiv. 0.1 " aid i •. 
inll) sam .. 11 10 ~Hl '- OK. p.obl.m Is In Al or"'. 
IMput circ~rtl . 

I 
Sel DISf'L AY R"TE c ontrol lu ll C W o Remo .. Ihe 10Mowino boartlslrom 
IlIeir oonnKIOt" Al" "14. AIS. "17, and AlII. PI.e. AI6 on . "tende ' 
I nd "", AI6 Iwitchu IO 'Rldlwritelloop al ways posihao tLHHLHLLL, 
Conne<:! f.(I06A$lart I "d $too lead. 10 "LAIS" On 01.9 bOll,d and c!oe ~ anG 
GND Wl1td.,o -CLK".net " 9 " lUI poinll on "g , Sat 3006A Stan. S'o~ . 

" 

I nd C~~ bullonl to n9g~t ..... ope. Ensur. 11131 "b~on Oll\)'" .. cQnl>\fCt.d 
10 AI6J I, Remo.e inpUlslg .... L Tu rn Instrument on . Is .Ignatu,e 
.et CD Ol(? 

" " Problem Is on A22 Arming board. I I R"mo.e I~!)o:m cablll . 1 A16J1. ~ 
P. rfOtm trout>leshooling on !<2? L'~' ~" ~M::::' l!J~' ~O~'~' = ___ J ,-

' YES 23 

I 
P, oblvm i. on "22. I 
tChec k ' MOsc"" pecic .. ) I 

" iProt>lem Is on "'6. NOTE: 11 ClnnO! bellueranl_ Ihll CO<tICtl 
ItIOic le •• I, e.n exill wilhout pull down ,¥$i'tOIl on AZ2 ~Ino 
connet:le<:I .,a cable. 

" 
1 YES 

I 
Pralll~m il On "19 Stsr! Inle,palatO, or 33

l L--''''''::'~''~''~·~'~''~''~''~W~.~'~''='''='~''~'=' ''='--,---.J 

I " 
1 P'Q!) lem i, on "21 Multiplier \)(IlId· 1 

" 116200 MHz sognal p,eseOl at Al8P18(3) NO I PIA(fi). &no p , ,,,(il) ? 

YES 31 

I Probl$"n ~ in 1t>e .NO logio pan 01 tll'l 
AlB [)ACINIJ Log'c board. 

righl 10 \e1l. elOM .. olls .. il~1'I until Ihe proce$SOt c.u h ... The p,oced ure 
will indiCaN When to dl) thl., 

Rttn\oYe A16. A17. an<! " 16 from thail eoMect~. Tum power on. 
Oofl eounta, display 

'" 

[ " r E -.B .~98755'1NIDJ ·"W . p " 1 11"111811 All Ind remo09 Al 1 Irom IIlI connector. Does IN map IQO~ Iik~Neo 
OF p V FIOIJ($ 31 (NOTE ' tllol map lI.et .... lly ell"'Oing bel .. eern seve.-, 

LSTN NO ....... Figurel show. thI map 111.111 on II\a lon; .. l. 

". 
III . blank 

NOTE: Display will periOdic.lly 
IlMI\ llmp t .. 1. 

" 

r " 
I 

PerIOtm Indl"';dUIII tfDU\)ittlhoa llnll prOctOUre. ) 
101 "'11 PrOCIISQ' . 

.. 
I 

P'foble<ll lion All. PI- All on exten(l6r !)Oard I 
119 Proces,,,,, \)ol,d i, OK and til, All o;lpllY Inle ri aee I nd A23 Fronl f---,~~·~""~'~"""~-~~·~·'~"~'~,"~"~"~~~"~'~~"~·M:"~. ~~ 1 = ::::::c::-::::,-.!.1 Pln&1 board. a'a probfo\)ly A..; ,I mlOol p.obl.m m.y ,.ill bUI it II nal 
c ...... "11 the p,,,,,,,sso, to c, .. h ,. 

In .. " \he Al • • nd AI6 boa.d.lnIO Ihltl r ,onnectoll . nd lum I .... r....-I 11 
p!)WtI' on. OOIIs m., I0OI< 10k. Figure 2? Thep,obl_ II an 11'11 "18 II.tmlng Inlerrlce board . .... ~bad in blOCk 

" I Insert A17 inlO it!; connector Ind lum inalrumanl po_ on. NO 
Does mac> IooIc I' kl Figure. 2? 

" In" rl .0.18 in to ill connector Ind lurn inthumttrnl pOWtr on. If lhe map 
srl ll Ioc>Q Ilkl Figure 2. II indicttes thll lhl LPRDC line '- &lUCk Low 
on AlB a, Ih' multiplexer an AI7 i. not peui"il thl ~orrKI loo;!ic IIlte 
01 tile LPROC Ii .... 10 ~h. dell bu •. lil lie map indicel$$ a crash. one 
ot Ih. dlUl bu. ~n. 1$ prol»b!y ,ruck. 

I 
Push " TI button. 00 .... y.~DI'mII.ppe .. likio Ilion j, ~N~o_---,I 
&hO .... n In FllJure 101 r 

I 
Connecl oilCilioilCOpa p.obe to A'BTP I2 , Slowly I 
.atate S t.rt channel LEVEL oont.ol COl. 00II. ll1e '-"" ,,0 _---, 00 level (EeL) ~neng.e """".1 li mes wllhln tN r 
rtIfI'iIe Ihat IN Irlgge. IIghl /. flllllhl "il? 

'" 
.. 

1 Perfo.m " 111 Arming tnlerfle. \)o"d t'OUbtesrrQO~. "" I land then "'7 COunl enlin ~rd !(OUblHnQOtinO I 

115 abOvl. open the e_lende, boa,d .... tlehel. Turn Inlt rumanl pOYO" on . 
Willi all , wilcr... open. m,p I~ould I0OI< like Figure 3. (NOTE: II\a m.p i~ 
actu.ll y Ohanging bet_ severa l mllpll. Figu" 3 Ihow. \he map III.t is 
tn. lOngest.! Closing III ' .... ltchero in 82. 53. lind $4 thOuld not alfact 
Figure 3, CIolInO SIH tau_ the map 10 look like Flgu'I • lwall" sar:.ondo). 
C~I"iI SIG tllfOU'ilh 81A ClIuaallhe mlP to 100II liklo Figu" 2. 

no.. probl.m i, on IN AI1 Count Chlln boa,d AI das<;,ibe(l In \)!ock ' 5 
ItKove. optIn .lI l he extend", \)OIIrd sw i~c:h«I Ind c loea tho!m u ntil I. ulty 
line i, found. Map should al ... ays tooll Ilk" Figure 2 . ... ddr .. lines on 
S3B Ih,ough S4H <10 nol""I •• lhi. bOlld 

" YES ] 1. IN ligh l 00 inlide Ihe t.Tt ~ 
---, p"l h\)ullon? .J 1 

" 

.. 
1:
" lho!IunctiOn <I0I1l not tMngtI .... h",., 
• button Is PU,IIfId. perfolm tha"''' 
T'ouble8h~I"lI p'oced ...... (Rat "," ... 16 
to up paSibon.) 

.. 
IT ... .0.22 AImIng bo"d i, nOI '''"POnding la "TI Amllng 0' I 

.0.18 " IIOl . lwaY' '&lpo!ldlng to a slOp coincidlnc. .,.lore . 

... rt colncl6enr:.e. Cl\acklng A1BTPI311nd TP I' $llOU ld give 
I good indie.t,on wh,eh boa.d to !rDUbluhoa!. 

The Nil Logic c irculb on "181fe 001 'I 
"'ork",O properly. Perfo.m tho! ... TI Armino 
lroubla$llDOttng lor A1 8. 

Figure 8-13. Troubleshooting Assembly Isolation f lowchart 
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U1(6) 

HP 5370B 
Service 

2. Using the 1725A Oscilloscope, connect a probe to pin 1 of A3U2. Observe a negative 
square wave with an amplitude of at least -600 mY. If waveform is within 
specifications, skip to step 4. 

3. Connect the scope probe to pin 8 of A3U2 and observe a 10 MHz lV p-p sine wave. If 
a lV p-p sine wave is present, replace U2. If a lV p-p sine wave is not present, 
troub leshoot back for the faulty component. 

4. Connect a BNC cable from the 5370B 10 MHz FREQ STD OUTPUT to the 5370B STOP 
Channel input. 

5. Repeat steps 1 through 3 for 5370B STOP Channel. But, observe the -600 mV waveform 
at pin 1 of A3Ul and the l V p-p sine wave at pin 7 of A3U1. 

6. After checking and correcting both channels, perform the A3/A4 adjustments given in 
Section V. 

8-259. A8 REFERENCE FREQUENCY BUFFER TROUBLESHOOTING 

8-260. Begin troubleshooting the A8 assembly by first placing the assembly on an extender board 
(i.e., 5060-0049 extender board found in the 10870A service accessory kit). The fol lowing seven 
photos show wave shapes which appear at the designated points throughout the ci rcuit. The first five 
are those wave shapes of the internal 10 MHz clock with the rear panel FREQ STD switch in INT. 
The last two show wave shapes found in the Circuitry used to shape and develop the external time 
base input. For the last two photos, an external 10 MHz is applied to the rear panel jack J6 with the 
FREQ STD switch in EXT position. All wave shapes were taken using an HP 1725A oscilloscope 
with an HP 10017 A probe. No special front panel setup is necessary. 

TP INT 

U2C(13) 

0.1V Idiv., 50 ns/ div. 

REAR PANEL FREQ STD SWITCH INT 
USE 10 DIVIDER PROBE HP 10017A 

O.1V/ div., 50 ns/ div. 

U4(14) 
U3(2,3) 

O.1V/ div .• 50 ns/ d iv. 
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HP 5370B 
Service 

10 MHz EXT 
OUTPUT (Junction 
of C7 and C8) 

10 MHz ClK 
(Collector of Q3) 

O.W/div., 20 ns/div. 

O.W /div., 20 ns/div. 

ov 

ov 
REAR PANEL FREQ STD SWITCH EXT WITH 10 MHz INPUT AT REAR PANEL J6 

0.2V/div., 20 ns/div. 

A8P1A(8i 

ov 

The last signal has a dc offset such that it can only be seen if it is inverted by the oscilloscope. To do 
this, move the probe to Channel B and press B Invert . 

. 05V/div., 20 ns/div. 

TP EXT 

U2B(9) 

ov 
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<D CLOCK/ROM Signatures ( START ) 
un r21 OOUP (H level I 

13 ) OOUP j H level ) 
14 ) 0007 -, 
. 5 . 0086 
.S, 0022 
,7 , 0033 I Abnormal A9S1 setting causing I NO 1 

improper A9 operation. r 1 
Is A9S' set for noarmal operation: HHHHlllHlX (H = UP = CLOSED ) 

' 9 . OOUP 
110 1 OO,P YES 
1" 1 OO,F 
(121 0000 I L level ) 
1131 0000 I L level ) 
114 1 OOUP I H lever ! 
(15 ) OOUP 

Place the A9 board on an extender board PIN 05370-60075. Open (down-
position) Extender board switches 00 through 07 and AO through Als, 
Check power·up circuitry: Scope on U17(S). 
Verify: 0-5 volt (TTL) transition (during power·up) lasting at least 1 second. 

U13(5 ) 0030 Power-up circuitry OK? 
.6 . 008P 
.7 . 0038 
,9 . 0080 

YES 

U17 \2 1 OOFP 

U20(2 ) 0038 
Check U18 control lines after power-up: 

,3 , OOF6 U'8(2) HALT H (LHLT) 

IS ' 0038 (4) INTERRUPT REQUEST H(L1RW) 
,6 ) OOFP (6) NON-MASKABLE INTERRUPT H (LNMI) 
19 , OOF6 OK? 
: '1 ) 0038 

® ADDRESS BUS 
YES 

26 
P'A3 UUUF 

;; FFFU 
5 8487 
~ P760 

Check RAM outputs by removing US. US, U10 one afa time. from sockets. Check processor clock operation using dual channel scope. Connect scope 

Other possible faulty components are U1. U2. Uta (the processor) and Rl. probes to junction of A24/R26 ( 4>1 clock phase) and to junction A21/R22 
VP2 clock phase). Trigger scope on rp 1 • 

"7 'U5H 
8 0355 
9 U7SA 
ili SF99 
11 7792 
12 6322 
13 37C6 
i4 SU2C 
15 4FC9 
16 48SC 
17 9UP2 
18 000' 

Typical scope display indicates alt rise/fall times~2s ns and t :::0 ns. 
(Rise/Fall time defined from 0.2V to Vee -0.2\1.) 

TTL-~ 
¢, 

2S LEVELS\~ 

I Improper data bus state for free-run mode I 
4> t -..1 ~ Non...averlapping 

Clack phases 

@ PROCESSOR FREE-RUN 
YES 

NO 

U'8(9) UUUU 
'0) FFFF 
(11) 8484 
(12) P763 
('3) ,U5P 
(14) 0356 
('5) U759 
('S) SF9A 
(17) 779' 

Set switch A9S1 to (processor freerun made): : 
24 LlLLlHHHLX 

I 1 
Connect 5006A as follows: 

Check data bus: U18(20. 28) = L NO START/ STOP LAls (test pOint ) 
U'8(27. 29-33) = H. OK? 1 CLOCK ClK (test point ) 

All slopes "t. 
YES GND GNO (test pOint ) 

Signatures set CD OK? Vee signature is 0003'. 

('8) 632' 
('9) 37C5 
(20) 6U28 Z7 28 

YES 

(22) 4FCA 
(23) 4868 
(24) 9UP' 
(25) 0002 

1 1 I Trace signal to locate faulty NO U17(12) = l? (when low enables 
Check RAM select logic Signature se10. components. U18(7) = L in tree-run 

1 
address bus inverters) OK? 

YES 

@ RAM/ROM Select Logic 

117(S) 328F 
U9(S) PACH 

30 29 

I 
NO 1 I U18 (processor) bad . .... ~ Signature set@OK? 

1 
~ YES 

U9(8) C72P 
U6(2) 9UP' YES 
U6(4) 0002 31 

® Partial Data Bus Driver/Rece iver Check Processor free-runs but address bus Signatures incorrect Close switch A9S1e and verify Signature set@. OK? 

U4(1) 0000 (togg)lng) 
(2) PACH 
(3) PACH 
(4) 0003 (H level) 32 

YES 

(5) 0003 (H level) 
(6) PACP 

Check RAM inputs by removing US. ue. Ulg. one at a time from sockets. Close switch A9S1A and verify signature se10· OK? 

(8) 0003 (t09glln9) 
(9) PACP 
('0) 0000 (toggling) 

Other possible faulty components are address bus inverters U12. U14. U1S. 
Also RAM select logic U7B. U9B. and ROM (Spare) select logic USA.B. 
Signature set@may be useful. YES 

(11) 0003 (H level) 
('2) 0003 (toggling) 
(13) 0003 (H level) Verify signature set@.OK? 

® Cata Bus Driver Logic 
YES 

U6IS) 0000 
US(S) 0003 

Q) Data Bus Receiver Logic 
set A9S1 to: 

LlLLlHHHlX 
U4(12) OOC J (toggling) 

® Data Bus Receiver/Drivers 
Close extender board switches S3 and S4 (address bus). Verify 
Signature sel@ . OK? 

U1 (4 ) 5FC5 
171 OP3O 
19 ) 764P YES 
(12) CUHP 23 

U2(4 ) 0000 (toggling ) 
17 1 594A 

AS assembly OK. 
Return A9S1 to 

19 ) 0000 /toggling I 
, '21 1HHA 

HHHHLLLHLX 

Non 
Switch settings: 
X = Don', care. 
H = Up (towards the top of instrument). 
l = Down (towards tne bottom of instrument ). 

0 Switch senings on A9 and A16 are read from left to right. 

1 

Problem in power-up ci rcuitry: U17, U1S, or associated 
NO discrE. ... e components 01 , A9. 10. 14. 16. C'1 . CAl. 

Refer to INTERCONNECT TABLE FOR lAST signal. To isolate. 
open switch S2H (extender board ). 

3 

Problem with puH·up resistors R12. 13. 15. 
NO Refer to INTERCONNECT TABLE for LIRO. LNMI 

signals. LHLT is not connected. To isolate: open switches 
S2C (L1RO) and/ or S2D (LNMI). 

5 

Connect SOO6A as follows: 
START/ STOP U11 (4) 

NO CLOCK Ul1 (9) 
Alt Slopes "'-
GND GNO (test paint) 
Sign3ture set CD OK? Vee signature is DOUP' 

YES 

Problem in discrete clack circuitry associated with U19 and U20. 

11 

12 13 

1 NO _I I 1 I 
US. U7. or U9 bad 

. 

16 17 

1 NO 1 I r -I Problem in U4, U6. or R3 

18 

1 NO 

r 
19 20 

I NO 1 
Problem In U'. U2. or R,. R21 1 

21 

NO Address bus malfunction. Refer to INTERCONNECT TABLE for 
LAQ-LAls signal routing. Remove indicated assemblies 
one--at-a-time. to isolate fault. 

2 

4 

6 

9 

I 

22 

Problem in un . U13. Ul9, U20. 
Trace Signatures to isolate. 

HP 5370B 
Service 

8 

:----+ Note that Ul1 and U13 are connected in a closed loop. 

NO 

Ul1 can be checked alone by removing U13 from its socket. 
Use logic pulser/ probe on U" flip-flops with 10 MHz clock running. 

YES 
7 

1 -] 
1 

Ull(') = H? 

NO 

10 

] 
Problem in Ul1 or AS. 
Signal LlN2 is not connected 

NOTE 

The numbered corners at top of each block are for reference purposes 
and do not represent an order of flow. 

INTERCONNECT TABLE 

Signal Name All A'2 A'4 A'S A'6 A'6 
(5359) (5370) 

LDQ--LD7 X X X X X X 
(Data Bus) 

LAQ--LA'5 Note 1 X X Note 1 Note 1 Note 1 
(Address Bus) 

LRST X - X X - ·X 

STROBE (Q2) X X X X X X 

LVMA X X X X X X 

L(RIW) X - X X X X 

HEN X X X X X X 

LtRQ Note 2 - X X - X 

LNMI X - X X - -
HRUN No Connection 

HRDY No Connection 

----
Note 1: Al 1, AlS. A1S use only part of address bus: LAa-LA8. LA13. LA14 
Note 2: If front·panel key is activated. A 11 (display interface) will set LIRa = L. 

This will not affect free-run for A9U1S 

"If Vee signature is different then shawn, do not proceed any 
further. Check,your SA set-up. 

Figure 8-14. A9 Assembly Troubleshooting Flowchart 
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.02V/ Div. , 2 ~s/Djv., 10:1 Probe 

U23B(13) 

U23B (8) 

O.SY/div" 50 ms/div., 10:1 Probe O.SV/div.,1 ms/div., 10:1 Probe 

U23A(3) U17(9) 

U23A(4) U17(S) 

U13A(5} U17(4) 

U23A(6) U17(8) 
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Sig set 

G) Ul s(S) 6177 
U1S(6) 54CS ( START 
U1S(S) S3SF 

~ 1 U21(S) 1713 

® I 
Is the failure associated only with a switch? I NO 

U1S121 14C3 For example, when an inactive key is de-

I U1SISI AU96 pressed the function remains inactive. 
U191121 CS40 

~ YES U161S1 SH4C 2 
U19141 CA43 
U1916) UUS7 Set A9 Processor switch to normal position 

U1611) S76C HHHHLLLHLX. and connect s006A Signature Analzyer 
Clock li ne to A9 CLK test point and the Sta rt, 

Input Li nes I Check only if Stop li nes to Al1 U1 7 pin S. Set Start. Stop. and 

sig set 0 is bad 1. Clock buttons to negative slope. Set A16 switches up. 

P1AI3i 9AH3 NOTE: This test requires that all other boards work 

P1AI4! 3HPO properly. Push buttons listed in signal set ® whi le 
P1A(s i sOUA checking for signatu res at U1S(SI. The inputs are also 
P1AI6) A2 FF given. if needed. Vee signature is 826p ·, 

P1AI7i 366P + YES PIAIS! 9S9P 3 
P1A(9'i HHSA 

I Is sig set®O K? l PI Ai'iO) 2APF NO 

P1AI11) UCA2 j. 4 
P1AI16) 3UP7 

l YES I P1AI171 3UP7 If inputs are OK, I 
P1AI161 22HH IHigh ) 5 replace Uls. 

P1A12) 7SC6 I Does U21 (3) have a sig of I NO P1Al ll ) 979H 
P1Al l ) 22HH sSF7 when TI button is J 

1 pushed? 6 
0 Us(l) PHPS 

l YES I Problem is in J Us(2) SOUP 
U21 or UIS. US(3) 7356 7 

US(4) 36H2 
When T I button is pushed, does U22(S) US(S) PCHO 
go High and U22(6) go Low? (When button NO 

US(6) UP90 
US(7) USIA is released, check that p in 5 returns J US(9) O4SS Low and pin 6 returns High.) 

8 

U14(1) 464C ! YES I Replace U22. I U14(2) FsP3 9 
U14(3) 3H77 
U14(4) SFH9 Does U22(S) pulse High whe n T I button NO 
U14(S) 6sA4 is pushed? 

~ 10 
U14(6) OHSU 

l YES 
U14(7) UU6S I Problem is in U22, J 
U14(S) sUF6 11 U24, or U21 . 

0 Us( l s) sH21 I Does U2S(6) pulse Low when TI I NO 
U5(14) l SH6 button is pushed? I ~ 12 
U5(13) HP66 

l YES I I U17(S) 7A70 Replace U2S. 

® 13 
U26(6) 7SUH I Problem is in U9 or U1 3·1 
U26(S) 9PUP 
U24(12) USI P 

® Ul l (4) USIP 
Ull(7) 5FOS 
Ull(S) SCCS 
Ull(12) HU4U 

® 
conr d 

(j) Ul1 (4) 40HA U41S1 s2A2 
Ull l7) l lP2 U71S) 243A 
Ull 1S) PC16 U7171 2AA6 
Ull 1121 FCPH U7111 1 6CUC 

setG)is bad). 
U71S1 FFPS 

Input Li nes (check only if sig 

® Ull 1141 H2S3 KEY IC .§& 
Ull (11 ) U27S TI '015(6) 6US6 
Ull ls l OSSF PERIOD U15(6) H2S0 
Ull l2) S9C4 DIS REF U15(6) U13S 

SET REF Ul s(6) C4CF 

® U2(S) 721C 
U15 Inputs (check only if sig set®is bad) . U2(7) 15P2 

U2(11) CC77 KEY IC SIG 
U2(S) CFFI TI 01 5(4) PHPS 
U4(S) C757 PERIOD Uls(s ) SOUP 
U4(7) OS2U DIS REF Uls(2) 7356 
U4(11) 6H72 SET REF Ul s(l) 36H2 

~ 

I Is sig setG)OK? 

~ YES 

l Check sig set@. 

NOTE 
Switch seni ngs : 
X = Don't care. 
H = Up (towards the top of instrument) . 
l = Down (towards the bottom of instrumenn 
Switch settings on A9 and A16 are read from left to right. 

1 14 

Remove Als, A17. and AIS boards from their connectors. Connect s006A 
Signatu re Ana lyzer to proper test points on AS Processor board . Set Start. 
Stop, and Clock buttons to negative slope . Set AS switches to normal 
operating position I HHHHLLLHLX I. Set A 16 Arming Interface board switches to 
LHHLHLLL "ead/write/loop aiways i. Push RES switch on A14 Service 
Aid board or turn counter off then on for power-up reset. Vee 
signatu re is 22HH·. 

• 15 

I Is sig setG)OK? ll-'N"-'O"---------------, 

19 

!- YES 17 

Strobe circuit troubleshooting. Disconnect 5006A sta rt and stop li nes 
from AS and connect them to Al l U17 pin S. Set A16 switches to 
LHH LHHLL I read/ loop always I and generate a powe r- up reset by 
turning counter off and then on. 0 0 not use A14 RES switch. Vee 

. signature is S26P·. 

~ 18 

16 

I Troubleshoot Address c ircuitry I 
using sig set0. 

(":;\ I YES 
Is sig set00K? ,1--'--'-----------------,. 22 

NO I , 

NOTE 

HP 53708 
Service 

T he numbered corners at top of each block are for reference purposes 
and do not represent an order of flow. 

l is sig set®OK? I NO 
(Ull pin 1 must be High.) I-,='------,. 23 

NO 

20 
21 

l Strobe code generator is driving </>2 incorrectly. 
Check U23, U20, U24, and U17. Use osci lloscope and 
co mpare with waveforms shown in Figures 2 through 4. 

YES Replace Ul 1. 1 

24 

RAM circuit troubleshooting. Connect s006A Start and Stop lines to LAts 
Test point on A9 Processor board . Set al l switches on A16 to up position . 
Hold front panel RESET button in. Set A16 switches to LHHHHHLL. 
Generate a power-up reset IA14 RES switch OK I. Release front panel RESET 
switch. If this procedure is done correctly . the map should look like Figure 1. 

Jumper U11 r1 1 to common test point I V I and check 
signal set 0 . Inputs to Ul 1 are also given. Display 

25 

is now blank. Map should remain as shown in Figure 1. 
11 not. repeat procedure. 00 not use AP clip on U11 . 
Vee signature is 196P·. 

26 

l is sig set G)OK? ',f-;.:.NO"-____________ -, 

~ 27 

• YES 28 Ir----''---'J 
Remove Jumper. All lights on front panel shou ld now be lighted as 
in a " lamp test" condition. RAMs U2. U4, and U7 contai n the data 
for lighting the LED's. 

The DDG-DD3 lines associated with U2 are responsi ble for l ighting 
segments a. b. c, and d. 

The DD4-DD7 lines associated with 'U4 are responsible for lighting 
segments e, f, g, and dp. 

The LANG- LAN3 lines associated with U7 are responsible for 
lighting all the pushbutton lamps and the measurement 
annunciators, except START and STOP. 

NOTE 

If any transistor on the anode strobe lines (01 - 016) is open. the 
digit for that li ne will be blank. • dp 

Replace U 11. 

d 

In case two lines are stuck together, an alternate method is 
provided. Set the A16 switches to LHHHLHLL. generate a power
up reset, wait 5 seconds. and then set switch to LHHHHHLL. Map 
should look like Figure 1. Vee Signature is S26P ' . 

Display should be as fo llows: 

29 

,0' r - E - .B. 1j; q B 7 [; 5 Lf32 /O Mm 

NOTE 

\6 = blank digit 

TO check RAM signatures, connect s006A Start and Stop lines to 
All U171SI. Check sig set 0. 

·11 Vee signature is d iffe rent then shown, do not proceed any 
further . Check your SA set-up. 

~n 
OF P V 

LSTN 

Figure 8-15, A 11 Assembly Troubleshooting Flowchart 
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Sig set 

0 

0 

@ 

(2) 

P1A(3) 
P1A(4) 
P1A(5) 
P1A(6) 
P1A(7) 
P1A(8) 
P1A(9) 
P1A(10) 

4391 
7H7H 
9F79 
FCHC 
41A9 
366H 
92CU 
UA3H 

Sig set 

® P1A(3) 
P1A(4) 
P1A(5) 
P1A(6) 
P1A(7) 
P1A(8) 
P1A(9) 
P1A(10) 

5415 
5415 
5415 
665A 
5415 
044H 
505C 
0003 (High) 

( START ) 

1 
Set Display Rate control full cwo Remove the following boards from 
their connectors: All . A14 . AIS . A17. and A18 . Place A16 on extender 
and set switches to read/ write/l oop always pOSition [ LHHLHLLll. 
Connect S006A Start. Stop. and Clock lines to prope r test points on 
A9 Processor board. Set S006A Star t. Stop. and Clock buttons to 
negative slope . Turn instrument on . No input signal to instrument. 
Vee signature is 22HHo, 

~ 2 

NOTE 
Switch settings ' 
x = Don 't care. 
H = Up !towards the top of instrumen t!. 
l = Down (towards the bottom of instrument). 
Switch settings on A9 and A 16 are read from left to right. 

Events Counter Troubleshooting 

10 
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Jl(l) 
Jl(2) 
Jl(3) 
Jl (4) 
Jl(5) 
Jl(9) 
Jl(10) 
Jl(ll) 
Jl(12) 
Jl(13) 
Jl(14) 
Jl(15) 
Jl(16) 
Jl(17) 

838A 
6P57 
294A 
8PHF 
87F3 
OF66 
A677 
711U 
UUUF 
7242 
lCOH 
A137 

~ 
5 

r-__ .:-.::~~..,3---__ YE_S---1Jl Is SIG setG)OK? l~.:..:N.::.O ____ ----------------,~ 
YES I NO ~set A9 Processor switches to I 

1 
Is SIG set® OK? I freerun posi tion ,LLLLLHHHLX·. 

t 4 Vee signature is 0003'. 

Ul0(8) 
P1B(8) 
P1B(4) 
P1B(S) 
P1B@) 
P1B(9) 

P1B(I) 
P1B(2) 
P1B(3) 
P1B(4) 
P1B(1) 
P1B(2) 
P1B(3) 
P1B(5) 

U6(10) 
U6(4) 
U6(2) 
U6(8) 
U8(6) 
U8(12) 
U4(8) 

l U8F 
87F3 

2A7H 
lH33 
CP13 
CP13 
CP13 
22HH (High) 

OFCI 
6U3F 
4AF7 
22HH (High) 
0278 
23P4 
93UU 
8286 

14C3 
UU57 
576C 
C540 
HPHF 
5HUA 
A6A7 

YES 
Is SIG set@ OK? 1 

.. 6 

Is SIG set@OK? JI--N....:O'----~ 

7 

If these signatu res are OK but the board wi ll 
not work properly when A16 switches are set 
High. one of the switch lines to U15 or U21 
is not going High or the IC's are not 
responding to the change. 

8 

I 
Problem is in U12 or U14. Input j 
Signatures are given if needed 
in SIG set@) . 

Trace faulty li ne back to souce. Other 
signatures that may be helpful : 

U9(10) 
U9(15) 
Ull(15) 
UI3(6) 

08AO 
3UPP 
7AP8 (5004 Clock f) 
5835 

9 

Input Lines (check only if SIG set@isbad) 

P1A(3) 9AH3 
P1A(4) 3HPO 
P1A(5) 50UA 
P1A(S) A2FF 
P1A(7) 366P 
PIA@> 989P 
P1A(9) HH8A 
P1A(ill) 2APF 
P1A(U) UCA2 
P1A(16) 3UP7 
P1A(17) 3UP7 
P1A(16) 22HH (High l 
P1A(2) 75C6 
P1A(II) 979H 
P1A(18) 22HH (High : 

UI5(1) UUUF 
U15(15) 044H 
UI7(15) PP07 

U6(10) lU5P Inpu!.!-ines (Check only if SIG set(f>is bad) 
U6(4) U759 P1A(3) UUUF 
U6(2) 0003 (High l P1A(4) FFFU 
U6(8) 0003 (toggli ng I PI A (5) 8487 
U8(6) 0003 (High l P1A(S) P760 
U8(12) lUSH PI A (7) l USH 
U4(8) AOU8 PIA@> 0355 
U14(13) PP07 P1A(9) U75A 
U14(12) P043 P1A(W) 6F99 
UI4(11) 0407 P1A(fi) 7792 
UI4(10) 4047 P1A(iS) 486C 
UI4(9) 044H P1A(1'1) 9UP2 
UI4(7) 44PF P1A(16) 0003 (High) 

PiA(2) 0000 (Low) 
P1A(II ) 0000 (Low) May indicate toggling 
P1A(18) 0003 (High) 

Remove cable on J 1 connector and recheck the 
signatures. If they are OK. the problem is 
on A22. If not. trace the signa ls back to 
their sources. Other signatures thay may 
be helpful : 

U3(9) 
U5(9) 
Ull(15) 
U13(6) 
U2(9) 
U5(7) 

3227 
0516 
7AP8 (5004ClockJ) 
5835 
73A4 
A51P 

NOTE 

It cannot be guaranteed that correct logic levels 
can exist without pull down resistors on A22 being 
connected via cable. 

NOTE 

The numbered corners at top of each block are for reference purposes 
and do not represent an order of flow. 

Check SIG seteD ' Input 
Signatures are given if 
needed. 

I 

12 

1 

YES J 
1 

! 11 

t7i:\ 1 YES 
Is SIG set'0 OK? 11--'-=------, 

.. 14 

I 
Remove A9U3 ROM from its 
socket. With a Log ic Pu lser. 
pulse U18, '2 , and U13,13 

1 NO 
Is SIG set@OK? II--'------, 

13 

15 16 

Insert A9U3 ROM. Return A9 
Processor switches to HHHHLLLHLX, 
Turn on instrument. Check the following 
input lines and trace the faulty one back 
to its source: 

U21(2) 
U21(5) 
U21(11 ) 
U21(14) 
UI5(2) 
UI5(5) 
UI5(11 ) 
UI5(14) 

Toggling 
High 
High 
Toggl ing 
High 
Toggling 
Toggling 
Low 

NO 

Are the following input levels correct? 

UI7&UI9: All inputs Low except UI9(14) which should float high. If U19 

U21(2) 
U21(5) 
U21(11) 
U21(14) 
U21(3) 
U21(6) 
U21 (10) 
U21(13) 
UI5(2) 
UI5(5) 
U1S(11) 
U15(14) 
U1S(3) 
UI5(6) 
UI5(10) 
UI5(13) 

pin 2. 5. or I I is High. problem may be on A22. 
High 
High 
High 
Low 
Low 
Low 
Low 
High 
High 
High 
Low 
Low 
Low 
High 
High 
Low 

YES 

One of the multiplexers (U15. 17. 19. 21) is not 

18 

outputting properly. These four IC's drive the eight data lines. 
U19 and U21 drive the lower four bits and U15 and U17 
drive the upper four bits. If signatures are good on one 

17 group of lines but not the other. it identifies the problem 

Trace the faulty input back to 
its source. IC's U2. 3. 5. 7. 9. 11 . and 
16 should be in their reset state. 

to one of two IC·s. 

If one of the data lines is stuck in a Low logic state. 
use a current tracer to identify the defect ive component. 

The Events Counter is used to accumualte the held off stop channel events. 
and input events in freq uency or period measurement. If t he Events Counter 
will reset properly. it will not affect the troubleshooting on this page. 
(The procedure checks for this.) To determine if the cou nter is worki ng 
properly. the remainder of the instrument must be functioning correctly, 
If it is. turn the instrument on. set SEP/ COM to COM. XI . SLOPES to J 
and connect 10 MHz from rear panel into START channel input. Push DSP 

19 

EVTS. Push each SAMPLE SIZE button . Counter should display the SAMPLE SIZE 
selected , l OOK sample will take about 35 seconds before it will display the 
sample size. U13 pin 9 will pulse High at about 21 seconds, A portion of the 
Events Counter is on the A22 Arming Board. 

°If Vee signature is d ifferent then shown , do not proceed any 
further. Check your SA set-up. 

Figure 8-16 
A16 ASSEMBLY TROUBLESHOOTING FLOWCHART 
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Part of Figure 8-17. A17 Assembly Troubleshooting Flowchart 
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Figure 8-17. A 17 Assembly T roubfeshooting Flowchart 
(Sheet 1 of 2) 
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Figure 8-17. A 17 Assembly Troubleshooting Flowchart 
(Sheet 2 of 2) 
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8·268. Place oscilloscope probe on TP9. Push the start channel slope switch down and then up. 
This action should set the flip.flops such that NO pu lses (200 MHz) are present at TP9. If NO pulses 
are present, the count chain circuits will overflow after about 10 seconds and an error 02 message 
will be displayed on the front panel. To repeat the test, push RESET and toggle the start slope switch 
again, then proceed to the next test. If the NO pulses are not present, check the following static ECl 
levels during the 10-second period. (One way to overcome the 10·second limitation is to grou nd 
TP9.) 

U17(2) High U16(15) Low 
U17(3) Low U18(2) Low 
U17(15) Low U18(3) Low 
U17(1 4) High TP9 200 MHz (not grounded) 
U16(2) High TP11 High 
U16(3) Low 

8-269. Once the start channel has been triggered, using the stop slope switch to trigger, the stop 
channel will pulse the circuit back to its original state. To check this, set oscilloscope to 2 ms/div. 
and mon itor TP11 while repeating the procedure of using the start and stop slope switches. TP11 
should pulse low, although it may not be possible to see it every time. If the pulse appears at TP11, 
go on to the +T.I. troubleshooting. However, if the pu lse is not present, the circuit can be checked 
statically by the following method: jumper TP11 to common (TP15), push RESET, toggle the start and 
stop slope switches once, check the following points: 

U17(2) High U16(3) Low 
U17(3} Low U16(15) High 
U17(15) High U18(2) Low 
U17(14) Low U 18(3) High 
U16(2) Low TP9 Low 

TP12 High 

8-270. NO Logic Static Troubleshooting for + T.1. Arming 

8·271. Before beginning this troubleshooting, ensure that the circuit works properly in + T.I. ONLY, 
then proceed as follows. With all boards installed and no input signal, set both slope switches to the 
f position and turn power on. Push +T.I. If START light comes on, push PERIOD COMPlM NT to 
get STOP light. Connect oscilloscope of at least 200 MHz bandwidth to TP9 and toggle the stop 
channel slope switch twice. This action should set the flip·flops such that NO pulses (200 MHz) are 
present at TP9. (The pulses may appear after the fi rst toggle of the slope switch.) TP12 should be low 
for minus sign. 

8-272. If the NO pulses are present, the count chain circuits will overflow after about 10 seconds 
and an error 02 message will be displayed on the front panel. To repeat the test, push RESET, and 
toggle the stop slope switch again, then proceed to the next test. If the NO pulses are not present, 
check the following static ECl levels during the la-second period. (One way to overcome the 10-
second limitation is to ground TP9.) 

U17(2) Low U16(3) High 
U 17(3) High U16(15) Low 
U17(15) High U18(2) Low 
U17(l4) Low U18(3) Low 
U16(2) Low TP9 200 MHz (not grounded) 

TP12 Low 

8-273. Once the stop channel has been triggered, using the start slope switch to trigger the start 
channel wi ll pulse the ci rcuit back to its original state. To check this, set oscilloscope to 2 msldiv., 
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and monitor TP11 while repeating the procedure using the stop and start slope switches. TP11 
should pulse low, although it may not be possible to see it every time. If the pulse is not present, the 
circuit can be checked statically by the following method: jumper TPl 1 to common, push RESET, 
toggle the stop and start slope switches as previously mentioned, and check the following points. 

U17(2) High U16(3) Low 
U17(3) Low U16(15) High 
U17(15) High U18(2) Low 
U17(14) Low U18(3) High 
U16(2) Low TP9 Low 

TP12 Low 

8-274. A19/A20 START/STOP INTERPOLATOR TROUBLESHOOTING 

8-275. The A19 and AlO assemblies are identical. This troubleshooting information app lies directly 
to both. Before troubleshooting either assembly, place the defective assembly on an extender board 
(i.e., 05370-60077 extender board found in the l0870A service accessory kit). 

8-276. The first five wave shapes were photographed without a signal applied to the front end and 
the 53708 power-up conditions set. The remaining photographs were taken with a 10 MHz signal 
input supplied from the rear panel 1 0 MHz output jack. 

NOTE 

Equipment: HP 1725A Oscilloscope 
HP l00nA 10:1 Oscilloscope Probe 

The oscilloscope settings are shown above each photograph. 
With the 53708 power ON and the defective A19 or A20 assembly on an 
extender board, observe the following five wave shapes at the designated 
points: 

0 .05V/~ 0.2 ~s/d i v. 

- ov 

TP9 

O.OSV!div., 0.2 ~s/djv. 

-ov 

TP10 



O.OSV/div., 0.2 ~s/d i v. 

TP11 

O.OSV/div., 0.Q2 ~s1div. 

TP6 = 
" .... ,~, .. --"". ··· ·H·, 

l 

O.OSV/div., 0.02 ~ s1d i v. 

TP2 

To observe the remain ing wave shapes 

- ov 

- OV 

- ov 

HP 53706 
Service 

1. Connect a coax cable from the rear panel 10 MHz output to the front panel START 
input. 

2. Set the switches on the A16 Arming Interface assembly as follows: I ~~~ ~ ~~ ~a I 
3. Set the 53706 front panel input sw itches as follows: 

BOTH CHANNELS 
IMPEDANCE .......................................... SOQ 
ATTENUATION ..... .. .. ....... ......... ..... .. .... ... .. +1 
COUPLING .............................................. DC 
SLOPES .. ... ..... ........................................ .:F 

START COWSEP ............................ .. START COM 

8· 69 
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TPl 

TP2 

TP3 

TP3 

- ov 

O.02V/div., 0.5 ~s/div. 

-ov 

O.OSV/div., O.Ol ms/ div. 

-ov 

O.05V/div., 0.01 p.s/div. 

- OV 



o 05V/ div 05 ,I.Is / div 
" 

I, 
I ,. . ... 

l 
TP4 r I 

= -ff I 

Ul (4 ) 

Oscilloscope Main Triggering ± 
O.OSV/ div., 0.02 ,I.Is/div. 

Ul (4) 

Osci lloscope Main Triggering ± 
0.05V/ div., 0.01 ms/div. 

U6(14) 

- ov 

"'" 

- ov 

- ov 

+ 
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U8(21 

TP6 

TP7 

TP8 

- oV 

O.OSV/div., 0.2 ~s/div. 

- OV 

- OV 

0.05V/div., 0.01 ms/div. 

- OV 



8-277. A21 200 MHz MULTIPLIER TROUBLESHOOTING 

8-278. Begin troubleshooting the A2l assembly by placing the assembly on an extender board 
(i.e., 05370-60077 extender board found in the 10870A service accessory kit ). The following five 
photos show wave shapes which appear at designated points throughout the circuit. All wave 
shapes were taken using an HP 172SA (275 MHz) oscilloscope and 10020A resistive dividers with a 
20:1 tip. No special 5370B front panel setup is necessary. 

TPl 
(200 MHz) 

TP2 
(50 MHz ) 

10 MHz INPUT 

PlBiBj 

Q.1V/div., 10 ns/div.} 50n 

-ov 

D.1V/div.) 10 ns/div., 50n 

-ov 

O.OSV!div., 20 ns/div. 

HP 53706 
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U2A{3,15) 

200 MHz 
U1 (14) 
U1 (2) 

0.02V/div., 10 ns/div. 

0.02V1div., 10 ns/div. 

ov 

ov 

The following dc bias voltages for transistors 01 through Q8 were measured with an HP 3465A 
Digital Multimeter. They were measured with the 5370B A8 assembly removed. 

NOTE 

All of the collectors are at ground (OV). 

Base Emitter 

Q1 -14.9V -15.0V 
Q2 -12.0V -12.7V 
Q3 -7.9V -B.5V 
Q4 -B.SV -9.1V 
Q5 -7.6V -8.2V 
Q6 -7.SV -B.1V 
Q7 -7.6V -8.2V 
Q8 -7.5V -8.1V 



USE 10 DIVIDER PROBE 

O.1V/ div., 0.1 }.Is/div. O.lV/ div., 20 }.Is/ div. 

U5D(12) U4A(7) 

2 

0.1V /div., 20 }.Is / div. O.1V/ div ., 01. ms/ div. 

U3A(2) 

USD(13) U4B(lS ) 

3 4 

O.1V/ div., 0.1 ms/ div. 

U2B (lS) 

U2A(2) 

5 

( START ) 

~ 1 

Before troubleshooting the Arming board , ensure tl'1at the processor section 
and A16 Arming Intorface board are working properly. 

~ SEE NOTE 2 2 
Connect BNC cable from fear panel 10 MHz output jack to front panel 
START Input . Sel both LEVEL controls to PRESET. Also. set switches to 
SOn. Xl , DC. STAAT COM, SLO PE switches 10/ SAMPLE RATE out of 
HO LD and FAEQ sro switch (rear panel) to INT. Turn instrument power 
on. Counter should power up to TI. MEAN, SS 01 1, and ... TI on ly. 

l 3 
YES NO 

~ 35 I 
DO~S counter display ~ 100 ns? I 

~ 4 
YES Change stop channel SLOPE switch to I NO Remove input signal and puSh RESET. NO 

1 
I \., Does counter d isplay;;50.00 ns? I Does the ARM light come on? I 

'51 36 • YES 6 r Push H I bullon. Does counle, d'splay I NO Check SLOPE switch circuit I Is U21 (12) an EECl low (-O.6V)? I ::::(.!.) 50.00 ns? I 
1 

on A4 assembly. 

43 38 YES L NO 7 

rl - -~ ''"0"=""'"'' '~~ 1- -~~ _,"" ,""","m ."'~ ,,, 1 I Check reset line including I 
answer of ~(±) 50 00 ns, bul of opposite sign? an answer 01 :; Ii) 50 00 ns, but of Opposite sign? as, 06, and U1C, 

YES ~ NO 39 8 I Does U28(6) go to an EECl I Are PI (6) and PI(12) at I NO 

06 .. l ow (-0 6)? EECl Lows (-0.6V)? I 
Push FRED button. Does counter I Does U9D(13) change slate when I 1 YES I NO • YES 10 
display :::10.00 MHz? PERIO~ COMPlMENT button is pushed? 

41 Does level at Pl (6) change to EECl High (OV) when pos ition 01 slart 

YES NO YES to I ;,oblem 's 'n U23A 0< U25B 0' lhel 
channel SLOPE swi tch is changed? (Return switch to/when done.) 

.a C5 circuits that enable those gates to NOTE 

~ I 
pass the stop signal. 

HTOGGLE line should caus. I level changes generated by chang ing the slope switch will be 
Push O$P EVTS and SAMPLE SIZE U6A and U90 to change state 40 present fo r only 10 seconds before reset pulse clears the condition. 
of 100. Does counter display "100"? when PERIO~ COMPlMNT 

I YES 
button IS pushed . Problem is in U27A, U27B, U26, or the gales that pES 22 I NO cont rol them. Push ing PERIOD COMPLMNT alternately 

~ 
enables U27A or U27B to pass the arming pulse to Push RESET. Is TP10 an EECL ~ 49 

~ 
clock U28. High (OV)? 

Set SS 10 1 and check U2B(13) lor presence 42 

of very narrow reset pulses. 11 present. YES 23 
remove input signal, push RESET, and check Problem is in U7B.D. U27A or U28. I Fl ip-FlOp U24A and U258 is not being reset. thai Event Counter has reset. Connect input One channel is arming the counter 
signal , set A16 switches to LHHHHHHH, through U28 but not the other. U25 pins 14 and 15 should be EECl Low (-0.6V). 

push RESET and check for waveforms as 

V~ 

NOTe 

HP 53708 
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1. The numbered corners at top of each block are for reference 
purposes and do not represent an order of flow. 

2. See Ta bias 5-2 and 5-3 lor A22 board removal and installation 
instructions. Piecing A22 on an extender board may nol be 
necessary lor troubleshooting. 

1 5 

With input signal removed , check the following points: 

TP2 ECl low 
TP3 ECl High 
U14B(10) ECl High 
UI4B(14) ECl low 
U23A(7) ECl l ow 

1 9 

U17 and U21 should be reset. Jumper U21(12) to ground. Replace 
the IC that does not reset. If both IC's reset with jumper, 
problem is probably as, 06, or U1C. Pushing RESET generates 
a single. narrow pulse lhal will be difficult to see on an 
oscilloscope. Sel A16 switches to lHHHHHHH and push RESET 
to generate a repelil i"e series of reset puls~~ . 

• 11 

Set start channel SLOPE switch to"\. position. Push RESET. Is TP9 F 
an EEel High (OV)? 

in Figures 1 through 5. 24 13 12 

Does TP10 go to an EECl Low (-0.6V) when position NO I Does Tpg go 10 an EECL Low (-O .• V) woon Sian I NO 

I 
Flip-Flop U26A&B is not being reset . 

I of start channel SLOPE switch is changed? (Return 
channel SLOPE switch is returned 10 :F position'? I 

1 
U26B(16) must be low. U25A(8) shOuld 

• 50 switch to , when done.) be Low and pin 7 should be High. 

VEs'l Push 1S GATE bulton. Does co,nle, ,ead 10.001630 M~ YES . YES 19 14 I with ARM light flashing once a second? 

I 
Conne'" 10 MHz s'gnallo Sian chennel Input I I IS U25A(2) an EECL I 

54 51 Push RESET. Is 10 MHz present on TP8? High (OV)? 

I NO I Set A16 swi tches to lHHHHHHH and puSh RESET. I 
Is the ARM light flashing? 

I Is U24B(15) toggling at EECl levels? J VES NO 
rES 

NO 

YES ~VES 53 NO ~ 21 20 17 
55 

l I I I l I I Check U7A and U238 I I I Replace UH. 
Check signal path through U208, U16, and the delay 

Replace U26, 
Replace U24 line. Ensure that U16 is receiving the proper enable 

(TP' 3). levels tram U6A&0. 

58 52 

I INO • 15 
Are the trigger lights fl ashing? U , 4A pins 2. 4. 6. and 7 should I 25 YES I Is U25A(7) an EECL I I be toggling at ECl levels . Ul0A(4) 

l YES 
should be ECL low. I Push RESET. Does U24B('2) go HIgh when posil'on OfF- ~ 18 I 

l ow (-0.6V)? 
58 '-- start channel SLOPE switch is changed? (Return switch I I t The Arming board appears to be operational, to Ewhen done.) Replace U25. 

althOugh periphera l c ircuits like the external 
input circuit and start stop bu ffers to the rear ~ YES 31 16 
panel jacks were not checked. If board lails on ly 

I I 8t higher frequenc ies, insert 100 MHz signal and Problem is in U24A Connect 10 MHz signal to start channel input. 
trace circuits for bad logic levels or U25B. Push RESET. Signal should be present at U25A(7). 

Check. signal path through U20A&B. and U1S. Ensure that 
U1S is receiving proper enable levels from U6A&D. 

t 57 
32 2. 

Check tor start and stop signa ls at TP5 and TP6. I Connect 10 MHz signal to start channel input. 

I 
I When posil'on of SLOPE owilch Is changed . .,e I NO 

If present. ctleck for trigger signals (10 Hz) at Push RESET, Is 10 MHz present on TP11? pins 15 and 1601 U248 both EEel Low (- 0.6Vj? 1 

1 
outpuls of U22A&C and U30A&C. Check PI pin 4 with YES 
l ogic Probe to ensure the presence of 10 Hz clock signal 

47 
YES NO 

(pulses are 100 narrow for oscilloscope). 28 27 I Connect 10 MHz signal to start Chan nel lnpul. J I I ,. Counter may be stuck in ca librate mode. Under normal operation when swi tching from 
34 

Tra ce these inputs back to 
TI to FREQ. 1 K sample size light shOuld l ight briefly and counter should return to 55 Push RESET. Is 10 MHz present on U24B(14)? thei r sources. 
all. Remove input signal. There Shou ld be no 10 MHz signal present at UI5(1 ) and I I U16(1). Ul5 pin 11 is EECL High (OV) and pin 12 is EeCL low (-0.6V). Ut6 pins 11 and Replace U21 YES NO 

12 are eeCL Low. 30 

2. If displayed number is 011 by a large degree. the calibrate rouline may not have been I Aeplace U 24. I entered. Push TI button. set Al6 switches to LHHHHHHH, and push FREO button . 
Remove input sig nal. A 10 MHz clock signal should be present on the out puts of U16 
and U15 and at the proper EECL levels. 33 29 

3. If the above two steps are OK, return A 16 switches to all high and push RESET. Insert 

I 
Check the signal path through U198, U 15, 

I I a signal into start channel input thal is not close 10 10 MHz in frequency. Check that and the delay line. Ensure that U15 is Check signal path through U19B, U15, and Ut9A. Ensure 
U16 is passing the signal that is present on pin 15. receiving the proper enable levels trom USC&O. 

thai U15 is receiving the proper enable levels from U6C&'0. 

Figure 8-18. A 18 Assembly Troubleshooting Flowchart 
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8-279. A23 FRONT PANEL TROUBLESHOOTING 

8-280. Digit LED Displays 

8-281. There is no circuitry on the front pane l board, other than the LEOs themselves, that affect 
the operation of the display. The control circuitry is found on the All Display Interface board. 

8-282. To replace a bad display LED, start by sliding the three tabs on the display window to the 
left. Pull the top of the window forward and lift the window clear. Remove the faulty LED with a 
pair of IC tongs. The displays are in sockets and are not soldered in. 

8-283. Pushbulton Switch LEOs 

8-284. As with the digit display LEOs, there is no circuitry on the front panel board that affects 
the LEOs of the pushbutton switches. The control circuitry is found on the All Display Inter
face board. 

8-285. To test for a bad lamp, push the f ront panel RESET button. All front panel pushbutton 
lights should now be on. If on ly one pushbutton LED is out, the LED is bad and should be 
changed. However, if an entire column (vertical ) or row (horizontal ) of LEOs is out, the problem 
is on the All Display Interface board. 

8-286. Pushbulton Switches 

8-287. To check for proper contact closure of the front panel switches, place the All Display 
Interface board on an extender board and check for proper signatures at Al1U15 pin 6. 

SETUP: 

A16 Arming Interface switches to normal position (all up). A9 Processor switches to 
normal position (HHHHLLLHLX) or to freerun position (LLLLLHHHLX). Connect5OO6A Signature 
Analyzer Clock to A9 CLK test point and Start, Stop to AllU17(8). Set the 5OO6A START, 
STOP, and CLOCK polarties to ~. Turn 53708 instrument power on. 
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8-288. Check for signatures at All U15 pin 6 for each key. If no key is depressed, pin 6 should be 
Low. If a signature is present, it indicates a key is stuck closed. Compare the signature to those listed 
to determine in which column the faulty key is located. 

5006A Probe at All U15(6) 

Column #1 

T.I. } FREO 
1 PERIOD 6U86 
0.1 s 

Column #3 

MEAN } MIN 
OSP REF U138 
DSP EVTS 

Column #5 

1 } lK 
lOOK 69CP 
MAN RATE 

Column #7 

+ T.I. ONLY } 7774 
EXT HOLDOFF 

Other Keys 

TP 
AllU1S(6) 
Allj3(10) 
Al1j2(9) 

8-289. Annunciator LEOs 

Column #2 

TRIG LVL} 
6~~11~D H290 
15 

Column #4 

STD DEV) 
~~\EF C4CF 
SET REF 

Column #6 

100 } 7FUP 
10K 

Column #8 

PERIOD COMPLMNT 8636 
±T.1. } 

EXT ARM 

Key 

RESET 
LOCAUREMOTE 

MAN INPUT 

SIC/Logic State 
7774 

Low with Key in 
Low with Key in 

8-290. If when pushing front panel reset, one of the following annunciators do not light, replace 
that LED:·, K, evt, M, m, Hz, J.l., n, s, OF, p, V, LOTN, TALK. 

8-291. The remain ing LEOs are driven by circuitry on the A23 Front Pane! board. During a power 
up reset, the Start and Stop LEOs will not l ight. Once power-up reset has finished, the ARM light 
should be on. Push the ±T.1. button to cause the Start or Stop light to appear. Then push PERIOD 
COMPLMNT for Stop or Start. 

8-77 
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., J4 

J6 

J5 ASJ1 ASS1 01 03 

S3 J7 A24 Q2 04 

Figure 8-19. Front and Rear Panel Designations 
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1======--- HT FREQ no INPUT 

f------_1NTFREQ STC OUT PUT 

53708 SIMPLIFIED BLOCK DIAGRAM 

Pari of Figure 8-21, Simplified/ Overall Block Diagram 

DISPL AY 
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AS HP-II CONNECTOR 

P/OJ2 

,.ANI!L) 

TO/FROIII 
UTUHA L 

LINES 

'2 LIIIIIl HRUN CON TROL DATA ADDRESS 

. 
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WICRDI"ROCESSDR BUS 

Figure 8-21 . Simplified/Overall Block Diagram 
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~c LIN( 
,~ 

Al POWER SUPPLY MOTHERBOARD ASSEMBLY 
A6 POWER SUPPLY CONTROL ASSEMBLY 

The Power Supply Motherboard/Power Supp ly Contro l Assemblies (A 1, A6) supply all dc power 
for the instrument, except for the Quartz Crysta l Oven Oscillator. The ac line vo ltage enters 
through the Power Module (correct selection of line input vo ltage determined by Power Module 
card ) to the Power Transfo rmer primary wind ings and to the instrument fan. The acvoltages from 
the secondari es of the power transformer are rectified and filtered and sent to the voltage 
regu lation circuitry on A6. A separate transformer secondary suppli es power to the Oven 
Oscillator Power Supp ly (A7l . 

When the front panel STBY-ON sw itch is act ivated, ac power is sent to the fan, and dcvoltage is 
supplied to the precision voltage reference IC. The reference IC output of +10.0Y is then applied 
to the four linear, series-pass regulators which convert the unregulated dcvoltages of +10V, +20V, 
-20V, and -lOY (fused at the input of A6) to +SV, + lSV, -lSV, and -S.2V for distribution th roughout 
the instrument. The four voltage regulators are referenced to a single +10.0Vprecision reference 
Ie (A6U5). 

Part of Figure 8-22. A 1 Power Supply Motherboard, A6 Power Supply Control Assemblies 
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Figure 8-22. A 7 Power Supply/Motherboard Assembly, 
A6 Power Supply Control Assembly 

A24 Line Module Assembly 
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I 
L ____ _ 

A3 AND A4 INPUT ASSEMBLIES 

The input configuration consists of an Input Amplifi er Assembly (A3 ) and an Interconnect 
Assembly (A4). These two assemblies contain the controls which determine the type of coupling. 
the input impedance, the trigger slope and the trigger level pot. The trigger level and the 
slope selection can be selected either manuall y by front panel controls or remotel y by HP-IB. 
The START and STOP signals are amplified and conditioned and then sent to the ARMING 
assembly (A22) at the rate at which they are input to the machine. 

Part of Figure 8-23. A3 and A4 Input Assemblies 
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'gure 8-23. A3 Input Amplifier Assembly. 
A4 Interconnect Board Assembly 
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A7 OSC I LLATOR POWER SUPPLY 

FROM A69 f------+_~ TO A2 

FROM AI 

TRANSFORMER 

A7 OSCILLATOR POWER SUPPLY ASSEMBLY 

+12 
TO A69 

The A7 Assembly provides the voltage needed by the Quartz Crystal Oven Oscillator (10811A). 
The 16V ac from power transformer T1 is rectified, filtered and regulated by the assembly. There 
is also an oven monitor circuit which lights an indicator in the front panel display whenever the 
crystal oven is below operating temperature as is the case when the instrument is first connected 
to the ac power. 

Part of Figure 8-24. A7 Oven Oscillator Power Supply Assembly 
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NOTES 

1 

C2 ' 
1700U 

CR2 

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

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS 
CAPACITANCE IN FARADS 
INDUCTANCE IN HENRIES 

3. ASTERISK (*) INDICATES SELECTED 
COMPONENT, AVERAGE VALUES SHOWN. 

R2 
511 

0'\..0 

C3 
.IU 

C4 
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10 
XA69(S,8) 

Figure 8-24. A7 Oven Oscillator Supply Amplifier Assembly 
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rOJ1(REARPANELl 

AS REFERENCE FREQUENCY BUFFER ASSEMBLY 

The Reference Frequency Buffer Assembly (AB) receives 10 MHz from either of two sources. The first 
source is the internal crystal t ime base. The second source is the EXTernal frequency input (5 or 10 
MHz) from the rear panel connector J6. Whichever' 0 MHz signal is selected is shaped and sent to 
four buffers and a Signal monitor. The monitor is an LED and a one-shot multi-vibrator triggered by the 
10 MHz signal. When the LED indicator is on, the selected source Signal is present. 
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Figure 8-25. A8 Reference Frequency Buffer Assembly 
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A9 PROCESSOR ASSEMBLY 

The Processor Assemb ly (A9 ) contains the microprocessor; clock logic and driver circuits; 
RAM and RAM Address Decode log ic; ROM; and, Addressand Data Buffers. The Address Bus 
contains 16 lines which can address up to 6SK locations. They are one direction (out only ). 
The data bus contains Shnes. These are bidirectional (Input and Output ) to the A9 Assembly. 

The thi rd bus is the control bus. The lines are main ly microprocessor inputs with the exception 
of three. The R/W (Read/Write ) lines is an output to the RAMs. The VMA (Va lid Memory 
Address ) lines is used for decoding. And the BA (Bus Available ) line used totell assemblies on 
the Address Bus, the bus is not being used by the microprocessor. The remaining control l ines 
enab le the microprocessor to keep t rack of the status of the rest of the machine. Forexample, 
these lines enab le the machine to use the HP-IBand lets the microprocessor know when a key 
is pressed or when a measurement has been completed. The RAMs are used to store data such 
as wh ich key is active or the resu lts of previous measurements. The ROM contains all the 
microprocessor operating instructions. 

The 10 MHz is present from the AS Frequency Buffer Assembly to run the Microprocessor 
Clock State Machine, which generates all necessary processor clocks. 

Part of Figure 8-16. A9 Processor Assembly 



A9 

~ , ~ 

, f 
UJUJ 
90 Vlu; 
f-fz
UJ:O 
zu 
00: 
<L
::;U 
o 
U 

" "-

~~R..OCESSOR ~EM8LY (Serial Numbe~~904A02371_~nd above). _______________________________________ • ___ .. ----__ ---_____ "'~ --:._.-=-.. --,-,------cc- __ ---,,- -- -=----:.------_ -------- __ --- --_-- __ ----_ --- I 

: ~V-~-"1----f==~--:~~>~~~~"~~-.. ,t~'t;~~~~'-----r_--l1~:=~=~=.~ __ "_ ____________________ ~~ ____________________________________ ~--------. ------ ----------------_________ ~~ __ ~_C"~~~l ____ ··~~~ __ · _______________________ )i~ ••. =_ ______ _=C_ __ _c,r-----_______ "* __ ------___________ .: I--------------------, .. ~,----------,r .. ~----------~:~UE'C----~' -~.------C,~"~I· ' 
1' 1,' !~ltM Clt t I If"''' ~IW', I ·r ~ I~~r:o ' H ~;;!OO : • : 

• ~-""L' _ • .l..! '--I----I--;;!i2~" Ulle 

I ~C I I Itll _ .21 I • I f 

: T6OUI' 10000 ~ I C "I' ; 

"V III I '.' .: 1000 ~ I DEI' 

" ~L.:L ~,. ~ t E 0 ,4 , , , "i' • "', ,t··· T' . ,--,-... 11 " ' 
: ~:ezl ,!tt[ Slfu.'IG 1:14 I,.. I-~'--";"-'--, 
: o.¥ - 9_-&_' Irrrfr~~~~~ UI() VI tJ(i ~....... .... " I : I-~' __ ,,;,'C':' I ~~ ~ R..... 00 r- ~; ~ liMO DO r- 2l AI) bill 00 rt- .... " H : L~' ___ ~'-, ' 

I : ~~ .2 ~!It-- :! .i ~~I:~~~~~W 2 1 ~ ~ I: : L J L J I: " :: g! ~:~~~~~~ 'I u ~:' • it :: ~ , :: - - -----
I 140 :1 u 05 ~. :~ :; DG 1 :: :: OIl T U K ...-.J~~\s-.. 
: TIP .. <OJ\" G~T.\ 3l ~ C ~:.s : • ~ ~4 : • ~ ~ ~ • : .. ~ " 161~ ::: r 

1~.n l(: T~'¢ 'J I -t45V ~ ~ C62 ~ en ~ CS2 _I" ,n 
: LI RST G ~ ~,',Il ~:; ,--''-'''~ ""~~ 4~ ~ ell ~" _"" 

<~:~I ___ T.L:"'_"_i.~:~( ~~~ : D lilt I ~ !ft CS I ~ C~I nt~I:G CSI •• v~"ii I ;:: __ 4 F 3 

,. Tr , _ _ IIIIC11D1'IICleU$OfI; 1 CW u, L:::'~~ __ ....J " ""'.t', , " '"I:. 1,1' , " 

. !; . :pl:~~----~ l1J::l~"~'~' 7~"~~~~~~::::::::::~il~~~:E~~::~::':::::::::::~~~'~'~:~ -:::::::t~:Eti~~ftJ V "~ ., Em:- ' , ';; , I 
, 1 : ~~. =====~-' " .. . : I I 't, ~: .J 
: TV"'~ -t45V ~I:~'L.----------J,yts;,,;,:~.~---.~==~--.l+-~+-~+-~+-~------------------~----------Lf~~~~~----------------c---------------.cc--~~~~+-~+------------------------------t~~~~~~~fJ~-~ u"-"~~--l I I I, 
I 1111 RI2 11 13 ~'~'~========~~ "~~~~'~~'~~'~t===~:t~~~~~~==========~======~============~tt~tt~~======================~:;==========~~~tt~tt====~~~==========~========~tt~tt~ttj=~==t=~~'=l: .. 
I Pia 4640 "100 11100 ~ I I ---v VI2A I A1", II 

I" I lIt.T 2 IIil:T 2 I I I~ VI~: "'1'% LA2 I AW 14 

IS P IA LI ., 4 INfE~TIlllEQU[sl 5 12 V ",..!(:$ ''& \,A! I AI" 

,l' _~""L' ------.l.---------------"'4 .. "" .. ,",<Till""" • 13 12 I II V U 128 _, L " 
.. 'I ~ _-flllltlC.l.1l.[ IHTUIIUPl • 14 ...........-u12£ ,r<:::: ..... ' ~ ,:. 

CLOCK 

"'" , ......... 

~II 

,----"T""---y---y-- '..,,,, n«E[ ITU[ COIHIIDl I u ..... 

lIal n7 11M !:~: Ct' , 1& 100' 
1000 _ 1000!J .00111 '''''''''''11120 _'I ...... .1'.... r Ie ....- IG ~·' 

lj~iJ:P' '9fVIt8 • IT 12 "I I V L1140 '2. '''''''''''VI4[ ISr 
I~ 21.6 • I I ... 141"'of". I! 

rj---'.'-<~~}<'-::::..J,-------'-l j 1.00" UI4f' .... ClOClC, 1 10 It 4 Ii -

, ' , ,-,, ' 
co. ' 
co, 

.r 

. 111 

.TT 

.n 

." 
IJ20A lilt ----1!.. -VVI4I " ~ , 

litO 10 ClD(K,2 11 20 U, 11 t Hr 

10k 2 b 12 Z2 100 ~ "'" VI4C 12 I .11" 

• 

L:fJ'1 ~UI9A 1 -VUllO 2,..:t": II i \,A l l I "P ~~ 11~C-----------_,o;==="J!f:>t~_+--------~------i_~----c_------------~--------i__+----------r_------~----------C----------r.----------------+-------------~--------------------------------_+-"'"~~.1T 
14 ~ ~ 1 "'" L111oE ;: ~ -- l ... I.! ATT 

r--------,----,-,-+ev -VIJIIC 4 ~ os :. I 

1111 II~ RI1 ~~ I ' leP"C--------------------'f:>t~_+----------------i_~------------------~--------i__+----------+_i_------------------------+-_+----------------+-----------------------------------------------_+~' •• "'.,~''.TT ' 
lOOO .. tO 1000 10 T·G!U - ~''-____ -. "'" VIM l' ~'" . 'K • I ":rL..:..- --~ 

17.? 'V AVUU8LE ~ E~ RSf r~-~'· .. 1)t.::>'--~=mr)_L---.J T~I INPUT 
1 C31~$,.1 11111iC 12· VII SlO. HOD ~ LAIe [ltECEIVEIt} 

Lff:-l m 1t22 r QAU !IUS r . ~. 11 EN .. aLE 
• ". t 1000 2 1 .8 UIo\8t.( ROD/.UTE ~ .. "--_I-+---_-- , ----t_-------_I-----'.:.:.:D:,..;.:::..fCfl=_t --l!.f l.~ 4 II! +6V ::.1 I I 12 I~U.'" 12 ZD~IA I 

vt'Ot 1121 ,. "~. , :: , I ',... E::U: TR&~ ~ OUTItUT 
1111 I~ 10 .1">0£. I~ . .,...." ~ $IC 17100 ( RECEIVER ) 

J' , ... 
2 4100 

:T . , .. 
I nOD .. , 

I 

I 

I ~ i , 

LOI I 

"" 
" :: 

.~ , , 

J!LJ 
6,,,,, , 

, .. , , 

,,. .. .i':.;, • .;,- -----------~ .'" ,.::: ''':, J..o' ,-+t---.'" •• ~V' "~ .:N:,:L: ...::.' 
L:iJ~~ ~2' UIKI +eV I : t-p 4 ~" I I -, I r---"" Hi-D • • V • liT • RSI) 

, A . eDt , ~ "I ~~~~==~=t;:::::::::::::~==================~==========================t===================~~========~====~~======~~========~~========:===~========~========~t~~~~====~~~============~~====:=====:===~==============~~K~'='=.~.~""~====~~~~~ 
Ii _ P IA 

L 1- 2- - 4- s- .- r- ,_1 -;- I" i ,: Lei" 1'1'" II 

1&,.--- *. t_i_------i__+--------7m.---1-<'f:r-t.»1 •• C---------------------------------------~------------------'-----_I--------.-------c----------------. --------+---c-------------------------------1--------------------I----------------------------------------____________ ~TC·C'_r:T '(~.~L~.~I_+----1------' .. ""'.""""'." , 

" 

,,~ 

UPIC I) 

I ~2 L1 ITO '''5'1 t>- !O.~ISC '-"VIlA U , .. 1'1'" '" ...... ' " ~::'!D""'----"=-----'-;---___:7-------t__--'---___:--_+--'----___:--;---------+--------------L..---"""--""->' 
l ~ c~'",' It~C I ~ +_----_I---------~~ ----------------------'-----------------------------------------C--~------i_------c---------------~. ----------_I-----------------'--'----C---------------------------+_----------c_----------------------------------------------------------~ .. ~'~~~'""",,' 

I T"': I • ., VI I r'r 10 A~I'I I .. ," !' 41 ~ .' 'I_!' 

II'tI I!: a ! II AI ( . ) ' A~ I ' - OIl PII , 

Uta 13 oc: 12 i .'". "4-; 1;':;;' ~ .IIi - ~ ij' '.011 iA I .... . """'j " 

KA IIAI ITI IT I.'":~:-!!!!.-"~·-'-~-J .... STER ~ 1,1 I'd ,. : 
,_'-__________ J DISAaLE .~ 

IIC T ~ $It :. " 

I ~ .~~ ~: 
":0 :f::' I '\J .fI. M' 1,:11,,'1:; r· I f I ii' ~- ~ ; J .. ~ fll I', PI'I) lit 

"1-..____ . u "'~ , • l _-',.____ 'C' , =--_. __ ...J KAIU II 61 

~'" 
I. R[~ERtNCt 0[51"*110115 'Ifill>: 

1"18 .o.fSEIIIBL Y Aitt 1J18I1E~lUEO. 
AOO UUIIIILY IUII!I[A n I.!U('tl
AW)II fOIl COI.II'I.Ut IlUt.ItlPTlON 

1. I,K.US OTH[III1$t D.OlUTtD' 
Rfi15TI.IICE DI _ 

t""'A~t TAIIC~ IN rAltI.O$ 
lJoOUCTlIICE 111 W{ N(UU 

S. U rUI$K lit) IIIOlt..l.l"[l1 fiLtCTED 
CCWDIlEIiT nnAGE ~"'LlI'ES _ 

DAU 

" . 

CGNTROl 
~ 

HP 53708 
Service 

Figure 8-26. A9 Processor Assembly 
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FAUl T 

All DISPLAY INTERFACE ASSEMBLY 

TO 11.23 
DATA QISf>LAY AHODE 
SCAN AND MANUAL 
INf>VTKEYSCAN 

TO 11.23 
OATADISPLAT 
CATHOOESCAN 

[~DA~:THODE SCAN 

MAN ARM TO 11.16 

The Display Interface Assembly (A11 ) allows the microprocessor (A9) to commu nicate with the 
display and keyboard. The A11 Assembly is connected di rectly to the machine's internal proc
essor bus. A ll logic for decoding and driving, and the latch and RAM for the key data and 
display data, respective ly, are located on the A 11 assembly. The RAMs store the previous mea
surement resu lt dur ing the current measurement cycle. This data is sent to the Display/Control 
Panel Assembly (A23). 

Part of figure 8-27. A11 Display Interface Assembly 
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Figure 8-27. A 11 Display Interface Assembly 
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A 14 SERVICE AID ASSEMBLY 

The A14 assembly can be divided into two sect ions. The first section is the breakpoint section. 
It contains four comparators and four latches which are used via the HP-IB to halt the 
mirocprocessor program routine at a particular preprogrammed address. The second section 
contains two DACs which are connected to the address bus. Their ou tputs are fed to test 
points X and Y and used for mapping. 

Part of Figure 8-28. A14 Service Aid Assembly 
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A 16 ARMING INTERFACE ASSEMBLY 

The Arming Interface Assembly (A16) contains the Address Decoder, Input/ Output Reg isters, 
and Se lecto r/ Multiplexers needed for control interface between the Arming Assembly (All), 
DAC/NB Assembly (A 18), and the Processor Assembly (A9). 

Pari of Figure 8·30. A16 Arming Inrerface Assembly 
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A17 COUNT CHAIN ASSEMBLY 

The Count Chain Assembly (A17) accumulates (counts) the N1 signal (Start Interpolator VCO 
output between the start input pulse and the YCO and 200 MHz reference coincidence), the N2 
count (Stop Interpolator YCO output between the stop input pulse and the YCO and 200 MHz 
reference coincidence), and NO (200 MHz reference burst between N1 and N2). Other inputs to 
the A17 Assembly are lPROC from the DAC/N0 logic Assembly (A18) which indicates both 
Interpolators (A19, A20) have completed a measurement cycle; and the Sign input also from 
the DAC/ N0 logic Assembly, indicating a start coincidence first (sign is High) or stop 
coincidence first (sign is low). 

N1 and N2 counts enter a subtractor where the result is N1-N2. This count then enters a shift 
and add block where it is effectively multiplied by 257 giving the result 257o (N1-N2}. This 
number along with N0 and the sign enter a multiplexer where it is then output to the processor 
(A9) via the data bus. 

ParI of Figure 8-31. A17 Counl Chain Assembly 
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A18 DAC/N8 LOGIC ASSEMBLY 

AUTOMAT IC SLOPE 
,---------t---- CONTROL TO A3 

Between the time of the Start Coincidence and the Stop Coincidence, the 200 MHz reference 
frequency, from the 200 MHz Multiplier Assembly (A21 ), is gated to the Count Chain Assembly 
by the A18 Assembly. This 200 MHz burst is sent to the Count Chain Assembly as the N0 count. 
The DAC/N0Logic Assembly also keeps track of which coincidence occurred first. This allows the 
DAC/N0 Logic Assembly to assign a positive (Start Coincidence first ) or a negative (Stop Coin· 
cidence first ) sign to the Time Interval. 

The DAC/N0 Assembly tells the processor, via the Count Chain board (A17), when the 
measurement has been completed (both Start and Stop Coincidences occurred). The DAC/NO 
Logic Assembly contains the logic which allows the START and STOP input LEVEl control to be 
program set remotely via the Hp·IB or to be monitored and displayed in DC volts. It also contains 
the logic which allows the input slopes to be remotely programmed. 

The Lock Fix output from the DAC/N0 Logic Assembly to the Interpolator Assemblies 
(A19, A20) is active on power·up. When active, it gives the phase detectors on the Interpolators 
an indication that the VCO frequency is high. As a result, the veo frequency is pulled low. When 
lock Fix goes inactive, it releases the phase detectors which then lock the VCOs to the correct 
frequency. This is performed to insure that the VCOs lock to the correct sideband of the 
200 MHz reference when the instrument is first turned on. 

Part of Figure 8-32. A 18 DAC/ N0 Logic Assembly 
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STAflT 
TRIGGER 

FROWA22 

STARTVCO 
TDAl IB!I) 

A19 AND A20 INTERPOLATOR ASSEMBLIES 

STAflT 
COI"lCIDE"ICE 
TOAI8 

The two inlerpolators (A19 Star! Interplator, A20 Stop Interpolator) are exactly the same. 
For this reason, only the START Inlerpolator will be discussed. The Inlerpolators are basically 
phase changeable, oscillation interruptible, phase-lock-loop oscillators. 

The START and STOP output triggers from the Arming Assembly (A22) are input to the 
START (A 19) and STOP (A20) Interpolators, respectively. When an input trigger arrives, it goes to 
two delayed one-shot flip-flops and to the enable of the coincidence output gate. The YCO is 
inhibited from oscillating for about 10 nanoseconds after the arrival of the input trigger after 
which it is allowed to oscillate in a normal condition, but phase coherent to the trigger,and atils 
normal frequency of 199.2218 MHz, as cOnlrolled by the YCO tuning voltage. The VCO output is 
then passed to the cou nters on the Count Chain Assembly (A17) through the output gate. 

At the same time, the coincidence flip-flop is held in the set condition for about 35 nano
seconds after the arrival of the input trigger, after which the set enable goes inactive. During this 
35 nanoseconds, the Q output of the coincidence flip-flop goes low which disables the gated 
co incidence output and breaks the feedback loop to the Frequency-Phase detector. Also 
during the 35 nanoseconds, the Q output of the coincidence f lip-flop is high which holds the 
-;.-256 divider in reset and enables the N1 output gate. 

After the 35 nanosecond delay, the coincidence flip-flop is released from the set con
dition. With the next low to high output from the Mixer/Synchronizer, which signifi es a phase 
coincidence of the 200 MHz reference and the VCO, a low is clocked to the Q and a high to the Q 
outputs of the coincidence flip-flop. This sends a phase coincident signal to the DAC/N0logic 
Assembly (A 18), enables the divided YCO and the Mixer reference to the Frequency/Phase 
detector, which then allows the YCO to be frequency corrected if needed, releases the reset on 
the VCO divider, and disables the gated N1 output. 

The counter now has an N1 count in the Count Chain Assembly (A17), and a START 
COINCIDENCE signal in the DAC/N0logic Assembly (A18). The same operation is performed in 
the Stop Inlerpolator (A20) which gives an N2 count in the COUni Chain Assembly and a STOP 
COINCIDENCE signal in the DAC/N0 logic Assembly. 

Part of Figure 8-33. A19 Start InterpolalOr Assembly, A20 SlOp Interpolator Assembly 
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A19 START INTERPOLATOR ASSEMBLY, 

A20 STOP INTERPOLATOR ASSEMBLY 
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A2l 200 MHz MULTIPLIER ASSEMBLY 

The 200 MHz Multiplier Assembly (A2l ) multiplies the 10 MHz input to 200 MHz. This is 
accomplished by two cascaded multipliers (X5 and X4 ) and filter stages. The 200 MHz is then 
buffered, sent to the interpolators (A 19, A20), and phase adjusted and sent to the DAC Assembly 
(A18). There is also a separate vo ltage comparato r circu it which compares each VCO tuning 
vo ltage from the two interpo lators with f ixed reference voltages. When either VCO tuning 
voltage is outside designed limits, a signal is sent to the A17 Count Chai n Assembly where it is 
latched as a status bit. 

Part of Figure 8-34. A2l 200 MHz Multiplier Assembly 
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REFERENCE Df5IGNATIONS lITH IN 
THIS ASSEWBLY ARE ABBREVIA TED. 
ADD A$SEYBLY NUleER TO ASSRE" 1-
ATIOH FOR COMPLETE DESCRIPTION 

UNLESS OTHERWISE INDICATEO: 
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INDUCTANCE IN HENRIES 
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Figure 8-34. A21 200 MHz Multiplier Assembly 
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' #IOCESSOR 

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

A22 ARMING ASSEMBLY 

The arming assembly is responsible for gating the input START and STOP signals to the 
Start (A19) and Stop (AlO) Interpolator Assemblies. This gating can be controlled either internally, 
externa lly, or remotely. The Arming Assembly is also responsible for driving the START, STOP, 
and EXT trigger lights on the front panel, sending a START and a STOP EVENT signal coincident 
with the START and STOP gate opening to the rear panel jacks 14and IS, and for partially counting 
the number of STOP EVENTS ignored in the case of EXT ARM/EXT HOLDOFF or frequency or 
period gate times . 

In normal operation, the Arming Assembly gates one input signal to each interpolator 
board. Further input signals are then held off from passing to the interpolators by the processor 
until the processor is ready for the next sample of input signals. 

The operation is basi ca ll y the same when using an EXT ARMing input signal. The EXT 
ARM signal is applied to the machine via 11 on the front panel. Front panel controls allow the 
operator to select triggering on either the positive or the negative slope. A level control selects 
the voltage where triggering occurs. 

ParI of Figure 8-35. A22 Arming Assembly 
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A23 DISPLAY/CONTROL PANEL ASSEMBLY 

The Display/ Control Panel Assembly (A23) contains the seve n~segment LED displays, the 
LED annunciators. and the keyboard. 

Part. of Figure 8~36. Al3 Front Panel Display/Control Assembly 
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A69 QUARTZ CRYSTAL OVEN OSCILLATOR 

8-112 

NOTE 

Should a failure occur in the Oscillator assembly, this assembly should be replaced with a 
restored unit, HP Part Number 10811-6911 " or a new unit (Part Number 10811-60111 ). 
Repairs to the oscillator are strongly discouraged because of the difficulty in reconfirming 
the oscillators specifications after repair. 

NOTE 

This assembly is held in place by two screws located on the bottom of the A2 Motherboard. 

Part of Figure 8-37. A6 Quartz Crystal Oven Oscillator (10811-60717 ) 
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