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About this Manual

We've added this manual to the Agilent website in an effort to help you support
your product. This manual is the best copy we could find; it may be incomplete
or contain dated information. If we find a more recent copy in the future, we will
add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Our service centers may be able
to perform calibration if no repair parts are needed, but no other support from
Agilent is available. You will find any other available product information on the
Agilent Test & Measurement website, www.tm.agilent.com.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that
Hewlett-Packard's former test and measurement, semiconductor products and
chemical analysis businesses are now part of Agilent Technologies. We have
made no changes to this manual copy. In other documentation, to reduce
potential confusion, the only change to product numbers and names has been in
the company name prefix: where a product number/name was HP XXXX the
current name/number is now Agilent XXXX. For example, model number
HP8648A is now model number Agilent 8648A.


http://www.tm.agilent.com/

CERTIFICATION

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

WARRANTY

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 will execute its
programming instructions when properly installed on that instrument. HP does not warrant that the
operation of the irstrument, or software, or firmware will be uninterrupted or error free.

LIMITATION 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 Hewlett-
Packard products.

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

This product and related documentation must be reviewed for familiarization with safety markings and instructions before
operation.

This product is a Safety Class | 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.

ACOUSTIC NOISE EMISSION: LpA 50 dB at operator position, at normal operation, tested per ISO 7779. All data are
the results from type test.

GERAeUSCHEMISSION:. LpA <50 dBm Arbeitsplatz, normaler Betrieb, Geprueft nach DIN 456365 Teil 19. Die
Angaben beruhen auf Ergenbnissen von Typpruefungen.

SAFETY SYMBOLS

Instruction manual symbol; the product willbe WARNING
marked with this symbol when it is necessary This denotes a hazard. It calls attention to a procedure,

for the user to refer to the instruction manual. practice, or the like, which, if not correctly performed or
g adhered to, could result in personal injury. Do not proceed
Indicates hazardous voltages. beyond a WARNING sign until the indicated conditions are

fully understood and met.

Indicates terminal is connected to chassis CAUTION

when such a connection is not apparent. This denotes a hazard. It calls attention to an operating
procedure, practice or the like, which, if not correctly
performed or adhered to, could result in damage to or
Ahernating current. destruction of part or all of the prOdUC‘t Do not proceed
beyond a CAUTION sign until the indicated conditions are

- fully understood and met.

l_

Direct current.

|
|
I

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 terminal (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 fire, replace the line fuse(s) only with 250V fuse(s) of the same current rating and type (for
example, normal blow, time delay). Do not use repaired fuses or short-circuited fuseholders.

When measuring power line signals, be extremely careful and always 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
typically at earth ground, so NEVER TRY TO MEASURE AC POWER LINE SIGNALS WITHOUT AN ISOLATION
TRANSFORMER.
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Figure 1-1. HP 5370B Universal Time Inverval Counter and Accessories Supplied

1-1



Model 5370B
General Information

1-2

SECTION |
GENERAL INFORMATION
1-1. INTRODUCTION
1-2. This manual provides information about installation, operation, testing, adjustments, and

servicing the Hewlett-Packard Model 5370B Universal Time Interval Counter. Figure 1-1. shows the
5370B with accessories supplied.

1-3.  This manual has eight sections, each covering a particular topic for the operating and
servicing the HP 5370B. The topics by section number are:

Section Topic
| General Information
I Installation
1 Operating and Programming
\% Performance Tests
\ Adjustments
VI Replaceable Parts
Vil Manual Changes
Vil Service

1-4. SPECIFICATIONS

1-5.  The instrument 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 5370B Options 908, 910, and 913 are documented in this manual. The differences are
noted in the appropriate locations such as Options in Section |, and the Replaceable Parts List in
Section VI.

1-9.  This instrument has a two-part serial number. The first 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 apply 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 MQ || <50 pF(') or 50Q
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):
50Q +1 100 mV to 4V p-p pulse
+10 1Vto 7V p-p pulse
1MQ =1 100 mV to 4V p-p pulse
+10 1Vto 10V p-p pulse
Dynamic range for rms sine wave is one-
third of the above values.
Signal Operating Range:
50Q +1 -4V to +4V
+10 -7Vt 7V
1MQ+1 -4Vto +4V
+10 -25Vto 10V.
Coupling: AC or DC, switchable.
Maximum Pulse Width: 5 ns
Maximum Input:
50Q+1 =x7VDC
7V rms below 5 MHz
3.5V rms (+24 dBm) above 5 MHz
+10 x7VDC, 7V rms (+30 dBm)
1MQ+1 350V DC
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 MQ becomes 500 kQ shunted by <80 pF.

50Q same as in separate.
Sensitivity (preset):
50Q +1 200 mV p-p, 70 mV rms sine
+10 2V p-p, 700 mV rms sine
1 MQ Same as in separate
Dynamic Range (preset):
50Q +1 200 mV to 5V p-p pulse
+10 2V to 5V p-p pulse
1 MQ Same as in separate

Maximum Input:
50Q £5V DCor 5V rms
1 MQ same as in separate

Attenuators: Becomes +2 and +20 for 50Q, NOMINAL.

TIME INTERVAL MEASUREMENTS

TIME INTERVAL RANGE:

* Mode: -10 seconds to +10 seconds including 0 seconds.

+ Only Mode: 10 ns to 10 seconds.

Sample Size (N): 1, 100, 1000, 10,000, 100,000
1t0 16777215 via HPIB

Statistics: Mean, Standard Deviation, Maximum,
Minimum, Time between measurements =330 ps;
minimum rise time 1 ns.

Least Significant Digit Displayed:
20 ps/ N
Resolution (2):

100 ps rms + Start Trigger Error . Stop Trigger Error

IN W IN

Accuracy (3): = Resolution + Time Base Error x Time

Interval + Trigger Level Timing Error = 1 ns Systematic
(4).

Differential Linearity: +20
Trigger Error:

‘}(1 50uV)2 +e 2

Input voltage slew rate at
trigger points (V/s)

Where 150 pV is the TYPICAL rms input amplifier noise
on the 5370B and Ep, is the rms noise of the input signal
for a 500 MHz bandwidth.

FREQUENCY MEASUREMENTS

FREQUENCY RANGE: 0.1 Hz to 100 MHz
TIMED GATES:

Internal Gate Time: 1 period, 0.01, 0.1, 1 seconds
Least Significant Digit Displayed:
_20ps FREQ

Gate Time

seconds rms

Resolution:

1 Tri
5 00 ps rms X FREQ + 1.4 rigger Error

Gate Time Gate Time

x FREQ

Accuracy: + Resolution = (Time Base Error) x FREQ

3 100 ps Systematic « FREQ
Gate Time

Statistics: Mean
SAMPLE MODE (single period):
Sample Size: Same as Time Interval
Least Significant Digit Displayed:
20ps / (Gate Time x 4/N) x FREQ
where Gate Time is the period of the input signal.
Statistics: 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 5370B Specifications *

PERIOD MEASUREMENTS
PERIOD RANGE: 10 ns to 10 seconds.
TIMED GATES:
Internal Gate Time: 1 period, 0.01, 0.1 1 seconds
Least Significant Digit Displayed:

—2005_ perioD
Gate Time
Resolution:
%=
+100PS™™S  peRiOD + 1.4 ~BBSTEMOT | orcioD
Gate Time Gate Time

Accuracy: + Resolution + Time Base Error x PERIOD

+ 100 ps Systematic « PERIOD

Gate Time
SAMPLE MODE (single period):
Sample Size (N): Same as Time Interval.
Least Significant Digit Displayed: 20 ps/yN
Resolution: +100 ps rms /YN 1.4 Trigger Error/y/N
Accuracy: + Resolution + Time Base Error x PERIOD
+100 ps
Systematic
Statistics: Mean, Standard Deviation, Maximum,
Minimum.
EXTERNAL GATE:
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
Input Impedance: 1 MQ || 10 pF NOMINAL.
Slope: Selectable + or -
Level: Continuously adjustable -2V to +2V, preset OV.
Sensitivity: 10 mV
Minimum Pulse Width: 20 ns
External Gate Range: 20 ns to 10 s/sample size
TRIGGER OUTPUTS (rear panel)
Start: Edge going from O to -0.7V NOMINAL into 50Q
in sync with the opening of the start channel.
Stop: 0 to -0.7V edge into 50Q in sync with the closing
of the stop channel.

FREQUENCY STANDARD INPUT (rear panel)
5 or 10 MHz >1.0V p-p into 1 k2. Maximum Input 10V.

FREQUENCY STANDARD OUTPUT (rear panel)

10 MHz

1V p-p into 50Q in sync with time base chosen (INT or EXT)
DISPLAY: 16 digits + sign, suppressed leading zeros.
DISPLAY RATE: 10 ms to 5 s or hold.
MINIMUM TIME BETWEEN MEASUREMENTS:

330 ps

165 ps (in the fast binary)

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: 10 MHz
Stability:
Aging Rate:

A. <5 x 10710(s) per day after 24-hour warm-up
when:

1. oscillator off-time was less than 24 hours.
2. Oscillator aging rate was <5 x10710 per day
prior to turn-off.

B. <5 x 1019(5) per day in less than 30 days of
continuous operation for off-time greater than 24
hours.

C. <1 x10°7(s) per day for continuous operation.

Warm-up:

Within 5 x 1079 of final value (see below) 10
minutes after turn-on when:

1. oscillator is operated in a 25°C environment
with 20 Vdc Oven Supply voltage supplied.

2. oscillator off-time was less than 24 hours.

3. Oscillator aging rate was <5 x10710 per day
prior to turn-off.

Final value is defined as oscillator frequency 24
hours after turn-on.
Short Term: <1 x 1010 rms for 1 s average
Temperature: <7 x 10-2 0°C to 50° C.
Line Voltage: <1 x 10°19(5), +10% from
NOMINAL.

(1) Use of 10013A (or equivalent) proves is recommended for time
interval measurements in the 1TMQ position.

(2) Typically 35 ps rms.

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

.15 V<|Vg-V1 [<1.75V

(4) Typical systematic error =300 ps. With recommended warm-up
time of 20 minutes and use of the SET REF feature, systematic error
can be reduced to <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 Il 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 111, 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 | 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 5370B Universal Time Interval (T.l) Counter is capable of
making single-shot T.I. measurements with 20 ps resolution. It uses a phase-locked vernier
interpolating technique in which the interpolating oscillators are locked to the time base, thus
retaining its basic accuracy at all times. The technique also allows positive, zero, and negative time
interval 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; “hysteresis” in arming circuitry eliminates possible random fluctuations between + and
- measurements in repetitive time intervals. In addition to time interval, high resolution frequency
and period measurements can be made with gates from one period to 1 second. Both time and event
information are provided for interrogati ng 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.I. measurements.
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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 calibration 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 local Hewlett-Packard Sales
and Support Office. A list of HP Sales and Support offices is provided at the end of this manual.

1-24. ACCESSORIES SUPPLIED

1-25. The HP 53708 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 convenience 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 5370B is listed in Table 1-2. Other equipment can
be substituted if it meets or exceeds the critical specifications listed in the table.



Table 1-2. Recommended Test Equipment

Model 5370B
General Information

Instrument Critical Specifications Recommended Model Use

Service Kit Consists of: AT

Service Board No Substitute 05370-60014

Extender Board 30 Pin X2 5060-0049 T

Extender Board 22 Pin X2 5060-0630 T

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

Extender Board For A7 Oscillator Power Supply 05370-60076 T

(6 Pin X2)
Extender Board For Digital Section 05370-60075 T
(A9 through A17)
Extender Board For 5359A Use 05359-60078
Extender Board For Analog Section 05370-60077
(A18 through A21)

Time Synthesizer <20 ns Rise Time 5359A P

Pulse Generator <5 ns Rise Time 8082A A

Frequency Synthesizer/ 0.1 Hzto 1 MHz 3325A P

Function Generator

Signal Generator 100 MHz Signal 8640B A

Frequency Synthesizer 10 MHz to 100 MHz 86568 P

Oscilloscope 200 MHz 1725A AT

Sampling Oscilloscope 1 GHz Bandwidth 182C A

Sampling Plug-In 1810A A

Spectrum Analyzer 200 MHz Center Frequency 141T/8552A/8554L A

with >100 MHz Bandwidth

Active Probe 1120A AT

Probe P.S. 1122A AT

Signature Analyzer No Substitute 5005A/5006A i

DMM 3"z Digit with 0.1% Accuracy 3435A AT

Controller No Substitute 9825A P,T

Logic Probe 545A T

Pulser 546A T

Current Tracer 547A T

Cables (7) 4’ BNC 50Q Cables 11170C PAT

(2 matched length with 1/2-in)
Tuning Wand Ceramic 8730-0013 A
Tuning Wand Long Plastic 8730-0011 A

*P = Performance Tests, A = Adjustments, T = Troubleshooting
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SECTION I
INSTALLATION

2-1. INTRODUCTION

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 cushioning 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, if 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. PREPARATION FOR USE

2-6. Power Requirements

2-7. The HP 5370B requires a power source of 100, 120, 220, or 240V ac, +5%, -1 0%, 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

CAUTION

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 120V ac operation.
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2-2

PC BOARD PART NUMBER IS
HP 5020-8122

SELECTION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to position desired voltage on top-left side.
Push board firmly into module slot.

3. Rotate fuse-pull back into normal position and
re-insert fuse in holders, using cautions to
select correct fuse value.

Figure 2-1. Line Voltage Selection

2-10. Power Cable

WARNING

BEFORE SWITCHING ON THIS INSTRUMENT, THE PRO-
TECTIVE EARTH TERMINALS OF THIS INSTRUMENT MUST BE
CONNECTED TO THE PROTECTIVE CONDUCTOR OF THE
(MAINS) POWER CORD. THE MAINS PLUG SHALL ONLY BE
INSERTED 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 53708 is shipped with a three-wire power cable. When the cable is connected to an
appropriate ac power source, this cable connects the chassis to earth ground. The type of power
cable plug shipped with each instrument depends on the country of destination. Refer to Figure 2-2
for the part numbers of the power cable and plug configurations available.
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Cable HP *C Cable Cable
Plug Type Part No. D Plug Description Length Color For Use In Country
(Inches)
250V 8120-1351 0 | Straight **BS1363A 90 Mint Gray | United Kingdom,
6 | 90° 90 Mint Gray | Cyprus, Nigeria,
E[] Zimbabwe, Singapore
L N
| g =5
250V 8120-1369 0 | Straight NZSS198/ASC112 70 Gray Australia,
. 8120-0696 90° 87 Gray New Zealand
250V 8120-1689 7 | Straight **CEE7-Y11 79 Mint Gray | East and West Europe,
X 8120-1692 2 | 90° 79 Mint Gray | Egypt,
(Unpolarized in many
nations)
125V 8120-1348 5 | Straight **NEMA5-15P 80 Black United States, Canada,
8120-1389 5 | 90° 80 Black 100V or 200V,
8120-1754 7 | Straight **NEMAS5-15P 36 Black Mexico, Philippines,
8120-1378 1 | Straight **NEMAS5-15P 80 Jade Gray | Taiwan, Saudi Arabia,
8120-1521 6 | 90° 80 Jade Gray | Japan
8120-1676 1 | Straight **NEMA5-15P 30 Jade Gray
8120-4753 Straight **NEMAS5-15P 90 Dark Gray
250V 8120-2104 3 | Straight **SEV1011 79 Gray Switzerland
1959-24507
O
E
250V 8120-0698 6 | Straight **NEMAG6-15P United States, Canada
220V 8120-2956 2 | Straight **DHCK 107 79 Gray Denmark
. 8120-2957 | 3 | 90° 79 Gray
220V 8120-4211 Straight Gray South Africa, India
. 8120-4600 90° Gray

*CD = Check Digit (refer to Replaceable Parts in Service Manual).
**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 Available
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2-12. Interconnections

2-13.  HEWLETT-PACKARD INTERFACE BUS. Interconnection data concerning the rear panel HP-
IB connector is provided in Figure 2-3. This connector is compatible with the HP 10631A/B/ C/D
HP-IB Cables. With the HP-IB system, you can interconnect up to 15 (including the controller) HP-
IB compatible instruments. The HP-IB cables have identical “piggyback” connectors on both ends so
several cables can be connected to a single source without special adapters or switch boxes. You
can interconnect system components and devices in virtually any configuration you desire. There
must, of course, be a path from the calculator (or other controller) to every device operating on the
bus. As a practical matter, avoid stacking more than three or four cables on any one connector. If
the stack gets too large, the force on the stack produces leverage which can damage the connector
mounting. Be sure each connector is firmly screwed in place to keep it from working loose during
use.

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

a.  The total cable length for the system must be less than or equal to 20 meters (65 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. 5370B Listen Address

2-16. The 5370B 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 Il of this manual along with 5370B
programming codes.
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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 colored black. DO 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.

Installation
PIN | LINE
1 | DIO1
2 | DIO2
3 | DIO3
4 | DIO4
13 | DIOS
14 | DIO6
15 | DIO7
16 | DIO8
5| EOI
17 | REN
6 | DAV
7 | NRFD
8 | NDAC
9 | IFC
10 | SRQ
11 | ATN
12 | SHIELD-CHASSIS GROUND
18 | P/O TWISTED PAIR WITH PIN 6
19 | P/O TWISTED PAIR WITH PIN 7 THESE PINS
20 | P/O TWISTED PAIR WITH PIN 8 ARE
21 | P/ O TWISTED PAIR WITH PIN 9 INTERNALLY
22 | P/O TWISTED PAIR WITH PIN 10 GROUNDED
23 P/ O TWISTED PAIR WITH PIN 11
24 | ISOLATED DIGITAL GROUND
ECCRSCRE LONG MOUNTING SHORT
STUD MOUNTING STUD
CAUTION 1390-0360 0380-0643 0380-0644
The 5370B contains metric threaded HP-IB cable mounting ' —_—
studs as opposed to English threads. Metric threaded HP ] S

8.5mm
10631A, B., C or D HP-IB cable lockscrews must be used to E !

Logic Levels

The Hewlett-Packard Interface Bus logic levels are TTL compatible, i.e., the true (1) state is
0.0V dc to 0.4V dc and the false (0) state is +2.5V dc to +5.0V dc.

Programming and Output Data Format
Refer to Section Ill, Operation.
Mating Connector
HP 1251-0293: Amphenol 57-30240.
Mating Cables Available
HP 10631A, 1 meter (3.3 ft)
HP 10631B, 2 meters (6.6 ft)
HP 10631C, 4 meters (13.2 ft)
HP 10631D, 1/2 meter (1.6 ft)
Cabling Restrictions
1. A Hewlett-Packard Interface Bus System may contain no more than 2 meters (6.6 ft) 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 ft).

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

Figure 2-3. Hewlett-Packard Interface Bus Connection

2-5



HP 5370B
Installation

2-6

2-17. HP-IB Description
2-18. A description of the HP-IB is provided in Section Ill of this manual. A study of this
information is necessary if you are not familiar with the HP-IB concept. Additional information

concerning the design criteria and operation of the bus is available in IEEE Standard 488-1975, titled
"|EEE 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 tilt stand raises the front of the instrument for easier viewing of the control panel. The
plastic feet are shaped to make full 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 7-1, the operating
environment must be within the following limits:

Temperature..........cccvevveeereereereerennnnnn.0° t0 +50° C
HUMIdity oo, <80% relative
AUAE ...eeeereereereerierecseeseeneneenn. 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 cooling 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 cm (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 should be stored in a clean, dry environment. The following environmental
limitations apply to both storage and shipment:

Temperature.........c.ccoeeveverenrenreennn. =40°C to +75°C
Humidity ...coociiciiinicicireniiencenne. <95% relative
AJUAE ..cceerrererenrcnreninessnseracsssasensenss 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. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicating the type of service required, 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.
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OTHER PACKAGING. The following general instructions should be used for repackaging

with commercially available materials.

a.

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.)

Use a strong shipping container. 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.

Seal the shipping container securely.

Mark the shipping container FRAGILE to assure careful handling.
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SECTION Il
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 indicators, 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 MHz with 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 using the following formula:

100 ps rms Systematic
gate time

Accuracy = + Resolution + (Time Base Error) x Frequency + 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 following
formula:

100 Tri E
Resolution= i__ps x Period + 1.4 (M] x Period
Gate Time Gate Time

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.l. 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 COM/SEP 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 50Q 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 50Q 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:

TR S +20 ps + Start Trigger Error + Stop Trigger Error

WN WN WN

Accuracy = * Resolution * Time Base error x Time Interval

* Trigger Level Timing Error £ 1 ns Systematic
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The accuracy is described using the following formula: Accuracy = jitter 1 ns systematic + time

+ trigger error s . . +2 x noise peak volta .
base ===== where jitter equals 35 ps typical,