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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment
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, atits
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 preduct to Buyer. However,
Buyer shall pay all shipping charges, duties, and taxes for products returned to HP from another cou ntry.

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 instrument, 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,

]
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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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HP 5384A and HP 5385A
Safety Considerations

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 1 instrument {provided with a protective earth terminal}.

BEFORE APPLYING POWER

Verify that the product is set to match the availabte line voltage and the correct fuse is installed. Refer
to Section I, Installation.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be provided from the mains power source 1o the product
input wiring terminals or supplied power cable.

SAFETY SYMBOLS

instruction manual symbol, the The WARNING sign denotes a
A product will be marked with this WARNING J hazard. It calls attention to a
symbol when it is necessary forthe procedure, practice, or the like,

user to refer to the instruction which, if not correctly performed or adhered to,
manuyal. couid result in personal injury. Do not proceed
beyond a WARNING sign until the indicated con-
& Indicates hazardous voltages. ditions are fully understood and met.

Indicate; terminal is connec_ted CAUTION :::argAﬂT::glﬁ Sa'ggm?ggoltgsaﬁ

A7 0R L :gﬁg?:s'sggﬁr such connection operating procedure, practice, or

PP ’ the like, which, if not correctly performed or

adhered to, could result in damage to or destruc-

N Alternating current. tion of part or all of the product. Do not proceed

beyond a CAUTION sign until the indicated con-
ditions are fully understood and met,

— Direct current.

SAFETY INFORMATION

WARNING I

Any interruption of the protective grounding conductor (inside or outside the instrument) or discon-
necting the protective earth terminal will cause a potential shock hazard that could result in personal
injury. {Grounding one conductor of a two conductor cutlet 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.

i 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.
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual provides you with information
pertaining to the installation, operating, program-
ming, performance tests, adjustments, and main-
tenance of the Hewlett-Packard Models 5384A and
5385A Frequency Counters, shown in Figure 1-1.-

1-3. MANUAL SUMMARY

1-4. The manual is divided into eight sections, each
covering a particular topic for the operation of the HP
5384A and HP 5385A Frequency Counters. The topics
by section number are:

Section  Topic

I General Information

11 Installation

n Operation and Programming
v Performance Tests

v Adjustments

Vi Replaceable Parts

Vit Manual Changes

vill Service

1-5. SPECIFICATIONS

1-6. The instrument specifications and option speci-
fications are listed in Table 1-1. These specifications
are performance standards or limits against whichthe
instrument may be tested.

1-7. SAFETY CONSIDERATIONS

1-8. This is a Safety Class | instrument. This instru-
ment has been designed and tested according to
international safety requirements.

1-9. This manual contains information, cautions,
and warnings which must be followed by operating
and service personnel to ensure safe operation and to
retain the instrument in safe condition.

1-10. DESCRIPTION

1-11. The Hewlett-Packard Models 5384A and 5385A
are frequency counters that make frequency and
period measurements. The HP 5384A has a frequency
range of 10 Hz to 225 MHz, and the HP 5385A hasa
frequency range of 10 Hz to 1000 MHz. Both counters
are microcomputer based instruments with a data bus
port for remote operation through either HP-IL or
HP-1B.

1-12. Both counters have “A” and “B” input chan-
nels with BNC type connectors.

1-13. Above the “A’ and “B” input connectors is a
dual purpose control that allows you to either set the
trigger level of Channel A or adjust the input attenu-
ation of Channel B.

1-14. A 100 kHz low pass filter can be toggled in or
out of the Channel A signal path on either counter,

1-15. Measurement display and mode annunciators
are shown on a 12-character alphanumeric liquid
crystal display {LCD). Frequency and period measure-
ments are displayed in engineering format, with three
alpha characters used to designate units, e.g., MHz.
The display will also give you brief messages and
diagnostic prompts.

1-16. The HP 5384A and HP 5385A are designed so
you may either rack mount or stack them.

1-17. A 10 MHz reference oscillator output is in-
cluded in both counters. The connector for the 10
MHz output may also be used as an external 10 MHz
reference oscillator input connection.

1-18. Option 001 is a temperature compensated
crystal oscillator (TCXO). The TCXOs anoptioninthe
HP 5384A and standard in the HP 5385A.

1-19. A jack for connecting external dc power is pro-
vided on the rear panel and Option 005 battery pack
can be installed to provide mobility.

1-20. Option 003 is the Hewlett-Packard Interface
Loop (HP-IL} for remote control of the counters by
battery operated controllers such as the HP41C/CV
hand held controller.

1-21. Option 004 is an ovenized oscillator that
provides a high stability time base giving substan-
tially higher accuracy over variations in time and
temperature,

1-22. Option 005 is a battery pack that provides
portable operation of the HP 5384A or HP 5383A.

4-73. HP-IB is the Hewlett-Packard Interface Bus for
remote control of the counters by computers and
controllers. It is a standard feature in the instrument.

1-1
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1-24. The HP-IB, (Hewlett-Packard Interface Bus) is
Hewlett-Packard’s implementation of IEEE Standard
488-1978 and ANS Standard MC 1.1. HP-IB is a high-
speed parallel interface bus. All devices on the bus are
capable of being addressed at one time. However,
only one device may respond atatime. A controller js
used to command which device responds. (The HP
5384A or HP 5385A with HP-1B would make measure-
ments and return data upon commands from a
controller.)

1-25. The counter can be configured for either
HP-IB or HP-IL, not both,

1-26. HP-iB or HP-IL allows the HP 5384A and HP
53B5A to output data to other devices or, on a2 more
complex level, respond to remote programming in-
structions to make a specific type of measurement,
trigger that measurement, then read the result and
send the reading back to the controller, or to another
device on the interface.

1-27. OPTIONS

1-28. Option 001 is a Temperature Compensated
Crystal Oscillator (TCXQ) for HP5384A. The TCXO s a
10 MHz oscillator, capable of making minor fre-
quency corrections to compensate for temperature
variations.

1-29. Option 003 is HP-IL, {Hewlett-Packard Inter-
face Loop). HP-IL is a low cost, two-wire serial inter-
face that permits communications from one device to
another. As the name implies, the HP 5384A or HP
3385A is connected in a serial loop structure. Data or
information, in the form of digital messages, travels
from one device to the next in the loop. If the
information is not intended for the counter, the
counter merely passes the information on to the next
device in the loop. If the information is intended for
the counter, the counter responds as directed by the
information,

1-30.  Option 004 is an ovenized oscillator that gives
the HP 5384A and HP 5385A increased accuracy by
providing a more stable time base reference signal.
The oven maintains the crystal at a constant elevated
temperature for increased stability over the ambient
temperature range.

1-31.  Option 005 Battery Pack is a lead acid type
battery that provides at least 3 hours of operation
while the counter is disconnected from the power
line. Operation time is reduced to approximately
1-hour when operated with HP-IB.

1-2

NOTE

If an instrument contains an Option 005 Battery
Pack as well as the ovenized oscillator, the
ovenized oscillator will draw power from the
battery pack if no external ac or dc power is
applied. Power will be drawn from the battery
pack continuously with theinstrument in either
ON or STBY (standby) positions.

1-32. The battery pack will be recharged in 16 hours
if the counter is in the standby mode and either the
line cord is attached or external dc is applied through
the rear panel jack. The battery will trickle charge
while the counter is being used and is connected to
either an ac power line or external dc.

1-33. INSTRUMENT IDENTIFICATION
1-34.  Hewlett-Packard instruments have a 2-section,
10-character serial number {0000A00000), which is
located on the rear panel. The four-digit serial prefix
identifies the instrument changes. If the serial prefix of
your instrument differs from that listed on the title page
of this manual, there are differences between this
manual and your instrument. Instruments having
higher serial prefixes are covered with a “Manual
Changes” sheet included with this manual. If the
change sheet is missing, contact the nearest Hewlett-
Packard Sales and Support Office listed at the back of
this manual. Instruments having a lower serial prefix
than that listed on the title page are covered in Section
Vil

1-35. ACCESSORIES

1-36. The accessory supplied is a detachable power
cord 229 cm long (714 feet), part number 8120-1378.

1-37. Side Handle: 5061-1171

1-38. Rack Mount Kits:

Rack Mount Kit, HP Part Number 5060-0173.
Locking Rack Mount Kit for two HP 5384A/
HP 5385A modules, HP Part Number 5060-0174.

1-39. RECOMMENDED TEST
EQUIPMENT

1-40. The test equipment listed in Table 1-2is recom-
mended for use during performance tests, adjustrents,
and troubleshooting. Substitute test equipment may be
used if it meets the required characteristics listed in
the table,
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Table 1-1. Models HP 5384A and HP 5385A Specifications

GENERAL

Check: 10 MH:z Self-test
Gate Times: 0.7, 1, or 10 seconds, (MOMINAL]J.
Display: 12-digit alphanumeric liquid crystal.
Display Digits {variable): Frequency, 310 11;
Period, 310 8.
Timebase Outpul: 10 MHz, 25 mV pk-pk (NOMINAL}
into 50 ohm load.
External Timebase Inpul: 10 MHz, .5V rms inlo
500 ohms; 15V {d¢ - ac pk) max.
Operating Temperatures 0° to 50°C
Power Requirements:
AC Operation: Selectable 18 VA max.
115V + 10%, -25%, 48-66 H2
230V + 10%, -15% 48-66 Hz
115V £10%, 360-420 Hz
DC Operation: ¥ - 15V dc, 1.0 A max.
Weight: Net, 2.2 kg [4.8 Ibs.); Shipping, 4.1 kg {9 1bs)
Dimensions: 216 mm W X 88 mm H X 276 mm D
(B% X 3v2 > 1092 in.}

INPUT CHARACTERISTICS
{Channel A HP 5384A/HP 5385A)
Range: 10 Hz to 100 MHz

Sensitivity: (MAN LEVEL) off

15 mV rms sine wave 50 Hz to 100 MHz

25 mV¥ rms sine wave 10 Hz to 50 Hz

45 mV pk-pk 5 ns minimum pulse width
Dynamic Range: 45 mV to 4V pk-pk X attenuator

setting,

Coupling: AC
Impedence:
X1: 1V MAE NOMINAL || = 25 pF

X20: 500 kf} NOMINAL || < 25 pf
Attenuater: X1 or X20 NOMINAL,

X20 increases to X40 NOMINAL below 50 Hz.
Low Pass Filter: 100 kHz NOMINAL 3 dB point
Trigger Level:

(MAN LEVEL) ON: variable from -0.1V to 40,1V X

attenuator setting about average signal value.

{(MAN LEVEL) OFF: automatically set to average

value of signal.

A Damage Level:
X1z
10 - 200 Bz 350V (dc + ac peak)
0.2 - 420 kHz 170V {dc + ac peak)
0.42 - 10 MHz (5 X 107V rms Hz)/FREQ
=10 MHz 5V rins
X20:
<1 MHz, 5ame as X1
=1 MHz, 50V rms

(Channel B HP 5384A)
Range: 50 1o 225 MHZ
Sensitivity: 10 mV rms 50 to 200 MHz
15 mV rms 200 to 225 MHz
Dynamic Range: 10 mV to 1V rms
Coupling: AC
Impedance: 30 ohm NOMINAL
Altenuator Level:
Manual: variable from X1 to X5
{0 to 14 dB} NOMINAL.
Auto: AGC made for improved noise
SUppPrassion,
Damage Level: 350V dc + 5V rms ac

_(Channel B HP 5385A)
Fuse protected, Front panel accessible.
Range: 90 to 1000 MHz
Sensitivity; 15 mV rms sine wave 90-100 MHz
10 m¥ rms sine wave 700-1000 MHz
Dynamic Range: 10 mVY to 7V rms {-27 to +30 dBm)
Coupling: AC
Impedance: 50 ohm NOMINAL
Attenuvator Level:
Manual: variable from X1 to X18
{0 1o 25 dB) NOMINAL.
Aulo: AGC mode for improved noise suppression.
A Damage Level:
AC >1 MHz +30 dBm {7V rms])
AC <1 MHz 2V rms
DC 15V

A\ TIMEBASE HP 5384A
Frequency: 10 MHz
Aging Rate: <3 X 10-7/mao.
Temperature: *5 X 10-6, 0° 1o 50°C.ref, to 25°C.
Line Voltage: <1 X 10-7 for £10% variation.

A TIMEBASE HP 5385A (TCX0)
Frequency: 10 MH:z
Aging Rate: <1 X 10-7/mo.
Temperature; 31X 10-6, ° 1o 40°C, ref. 10 25°C.
Line Yoltage: <5 X 10-2 for £10% variation.

FREQUENCY Aand B
Range Channel A: 10 Hz - 100 MHz
Range Channe} B:
5384A; 50 MHz - 225 MHz
5385A; 90 MHz - 1.0 CHz
LSO Displayed: 10 Hz to 1 nHz

isp _4ns
Gate Time

X FREQ

Resolution: X1 LSD

+ (14X Trigger Error + 1 ns rms} Freq

Cate Time
Accuracy: * Resolution x Time Base
Error ¥ Frequency

1-3
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Table 1-1. Models HP 5384A and HP 5385A Specifications (Continued)

PERIOD A HP-1B V/O Interface
Range: 10nsto 0,15 Programmabte Functions: Frequency A, Frequency B,
LSD Displayed: .001 fs to 10 ns Period A.
LSD: 4ns X period Programmable Controls: X20 Attn A, FILTER A, MAN
Gate Time LEVEL A/B, Cate Time,
Resolution: £ 15D Display: Normal, Increment, Decrement, Remote, Lacal
+ 114X Trigger Error + 1ns rms) Per Miscellaneous Functions and Operating Commands:
Gate Time Diagnostics, 10 MHz Check, reset, initialize, Wait To
Accuracy: + Resolution £ Time Base Error X Period Send ON/OFF Device ID.
Interface Functions: Device Clear, Group Execute Trigger
OPTIONS Interface Clear, Local, Local Lockout, Send Status, Remote,
Option 001 (HP 5384A), TXCO Timebase Service Request.
Frequency: 10 MHz SH1, AHi, TS, TEQ, L4, LEO, SR1, RL1, PPO, DC1,
Aging Rate: <1 X 10-7/mo, DT, CO, E1.
Temperature: *1 X 10-6, 0° 10 40°C ref. to 25°C. Data Quiput;
Line Voltage: <5 X 10-8 for +10% variation. Output will be maximum resolution for the gate time
selected and is not affected by the frant panel Display
Option 003, HP-IL Digits keys.
AITHP-IL programmable functions, controls, and aperations Format: 17 characters plus CR and LF (blanks may be
are the same as those for HP-1B except for interface functions inserted).
Auto Address and Farailel Poll, which are also included. Rate: 4 readings/s maximum at .15 gate,
R, AH, SH1, D, L1, (T1-5}, C0, DC2, DT1, PP1, 5R2, AAT1, RL2, Talk only: Set with address switch=31.

PDO, DN,
! DEFINITIONS

Option 004, Oven Timebase ;W/\? Measurement Gate Time: Selected value £15% + up

Frequency: 10 MHz to 1 period of input.
Aging Rate: <3.X 10-8/mo. (2} Dynamic Range: Minimum to maximurn input voltage

Temperature: +1 X 10-7, 0° to 50°C ref. 1o 25°C. swing allowed for correct frequency counting.
Line Voltage: <2 X 10-9 for a #10% variation. 1SD Displayed: Dependent on gate time, input signal, and
Baltery Operation: The instrument operates for 3 hours DISPLAY DIGITS control. In NORM mode, 8 digits are
typical) with option 004. displayed. Using the display control, up to 11 digits may
be present for frequency measurements, 8 digits maximum
Option 005, Battery for period. o
Type: Sealed Lead-acid; not covered under instrument LSD: Unit value of least significant digit rounded to the
wartanty. nearest decade, ie., 4 Hz--1 Hz, 6 Hz—10 Hz.
Capacily: Typically 4 hours of operation at 25°C {1). Trigger Evror:
Recharge Time: Typically 16 hours to 98% of full charge Channel "‘
in insttument STBY (Standby) mode. V(ei)? + (en)? s rms,
Battery Low Annunciator: Enabled 20 minutes prior to Input slew rate at trigger point
instrument shutdown nominally. where ei and en are input noise voltages {rms) for
Line Failure Protection: Instrument automatically switches g:_lg:l;'g:: r and signal, respectively, for a 100 MHz

to battery in case of line failure.

Woeight: Option 005 adds 1.4 kg. (3 Ibs.} to weight of
instrument. (1) without Option 004 installed, HP-1L
replaces HP-IB8 when Option 005 is ordered from
the faclory.

&i <00 4V rmg,
Channel B: negligible due to high signal slew rate at
the trigger point.

Best Case Resolution for 1 second gate (£ Hz)

Amplitude Frequency (Hz)
mV rms 10 100 1K 10K 100K ™ 10M 10OM 200M 1.0G
50 .D0D3 .0003 003 .0003 0008 04 .04 0.4 0.8 4.0
100 0002 .0002 0002 0003 .0007 004 04 0.4 0.8 4.0
500 002 .D002 .02 0003 0006 004 .04 0.4 0.8 4.0
1000 00 L0001 001 0001 0005 004 04 0.4 0.8 4.0

This chart shows best case frequency resolution vs sine wave input voltage {rms), Noise from the signal source is assumed to be
zero and trigger error produced only by the counter’s noise {i.e., 100 uV rms).

LSD DISPLAYED: Unit value of least significant digit rounded to the nearest decade, i.e., 4 Hz~1 Hz, 6 Hz— 10 Hz.
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Table 1-2. Recommended Test Equipment

5384A and HP 5385A
General Information

* Instrument Critical specifications Recommended Model Use
50 Ohm Feedthrough BNC Type HP 10100C PAT
Tee Connector BNC Type HFP 1250-0781 PAT
Cables BNC 50 ohm HP 11170C PAT
Oscilloscope 100 MHz Bandwidth HP 1740A AT
Synthesized Generator 90-1000 MHz HP 8660C /86602A PT
signal Generator 50-225 MHz HP 8656A PA,T,
Signal Generator 90-1000 MHz HP 804A PT
f;’:r::f:t';‘:d Function 10 Hz to 20 MHz HP 3325A pAT
DC Voltmeter 20V Range, 0.05V resolution HP 3465 AT
Power Splitter 90 MHz-1 GHz Cal. output HP 11667A AT
Power Meter/Sensor 90 MHz-1 GHz, -9 t0 -24 dBm HP 436A/B491A P
10 dB Attenuator HP 8491A P
Adapter, Coaxial Type N{male)-to-BNCifemale) 1250-07680 P
(2 required)

Adapter, Coaxial Type Nimale)-to-BNC{male) 1250-0062 P
Controller HP-I1B Compatible HP-85F*
Controller HP-IL Compatible HP-41CV P
Interface HP-IL Compatible HP 82938A
Resistor 100 20W 0811-1655 A
*HP-85F consists of the following:

Controller .. e e HP-85A

0 0, 00085-15003

ROM Drawer ......... .00 Cienieas fhb s e rar s HP 82936A

HP-IB Interface Card/Cable ..........coiiiiiiiiieinnnnn, HP 829374

1-5
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SECTION I
INSTALLATION

2-1. INTRODUCTION
2-2, This section contains information for unpack-
ing, inspection, storage, and installation.

2-3. UNPACKING AND INSPECTION

2-4. If the shipping carton is damaged, inspect the
instrument for visible damage (scratches, dents, etc.),
If the instrument is darmaged, notify the carrier and
the nearest Hewlett-Packard Sales and Service Office
immediately {offices are listed at the back of this
manual). Keep the shipping and packing material for
the carrier’s inspection, The Hewlett-Packard Sales
and Service Office will arrange for repair or replace-
ment of your instrument without waiting for the claim
against the carrier to be settled.

2-5. PREPARATION FOR USE

CAUTION

Before connecting the instrument to ac
power lines, be sure that the voltage selector
is properly positioned as described below.

2-6. POWER REQUIREMENTS

2-7. The counter has the following ac power
requirements:

115V, +10%, -25%, 48-66 Hz single phase
230V, +10%, -15%, 48-66 Hz single phase
115V, +10%, -10%, 380-420 Hz single phase

2-8. LINE VOLTAGE SELECTION

2-9. The power line voltage is selected by the
position of the LINE SELECT switch on the rear panel.
Sliding the switch to the left selects 115V operation,
sliding the switch to the right selects 230V operation.
The voltages available are printed on the switch. The
specific voltage selected will be visible on the LINE
SELECT switch, as shown in Figure 2-1. Before
applying power, verify that the LINE SELECT switch is
properly set for the desired ac supply voltage and that
the correct fuse is installed.

2-10. AC Line Fuse Selection

2-11. The ac line fuse is not accessible from the
outside of the cabinet. The cabinetshould be opened

only by qualified service personnel. The correct fuse
value is 250 mAT/250V Slow Blow for 115V or 230V
operaticn.

~ LINE iNPUT
IBVA MAX

A LINE SELECT FUSE

@ FOR L ABGRATORY
USE BY QUALIFIED
PERSONMEL

1157 +10% - 25 %
230V +10% - i5%
115y 110%

A0 -a20M2

LINE SELECT
SWITCH

Figure 2-1. Line Voltage Selection

2.12. DC Fuse Selection

2-13. To replace the dc fuse use a small flat-bladed
screwdriver to remove the fuse from the fuseholder.
Press in slightly and turn counterclockwise, until the
fuse carrier springs free. Replace the fuse in the fuse
carrier and reinstall by inserting and turning clockwise.
Be sure to install the correct fuse value; 2 A/250V fast
blow.

2.14. The dc fuse is the main protective device for the
instrument. The dc fuse will blow whether the dc
current source is the optional battery pack, power from
the external dc power jack, or the built-in ac power
supply.

2-15. Power Cable

2-16. The counter is shipped with a three-wire power
cable. When the cable is connected to an appropriate
ac power source, this cable connects the instrument
chassis to earth ground. The type of power cable plug
shipped with each instrument depends on the country

21
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of destination, Refer to Figure 2-2 for the part numbers
of the power cable and plug configurations available.

WARNING

BEFORE ENERGIZING THIS INSTRUMENT, THE
PROTECTIVE EARTH TERMINAL 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 EARTH
(GROUNDING) CON-DUCTOR.

8120-1369 8120-2104

POWER-INPUT
SOCKET

Figure 2-2. Power Cable HP Part Number versus
Mains Plugs Available

2-2

2-17. HP-IB Interconnections

2-18. HEWLETT-PACKARD INTERFACE BUS.The
counter with HP-IB is compatible with the Hewlett-
Packard Interface Bus. Interconnection data concern-
ing the rear panel HP-IB connector is provided in
Figure 2-3. This connector is compatible with the HP
10833A/B/C/D cables. (See Table 2-1 for cable de-
scriptions).The HP-IB system allows interconnection
of up to 15 (including the controller) HP-1B
compatible instruments.

Table 2-1. HP-IB Cable Descriptions

HP Model Cable Length
10833A 1 metre (3.3 feet)
108338 2 metres (6.6 feet)
10833C 4 metres (13.2 feet}
10833D 0.5 metres (1.6 feet)

2-19. The HP-1B cables have identical “piggy-back”
connectors on both ends so that several cables can be
connected to a single source without special adapters
or switch boxes. System components and devices may
be connected in virtually any configuration desired.
There must, of course, be a path from the calculator
(or other controllet) to every device operating onthe
bus. As a practical matter, avoid stacking more than
three or four cables on any one connector, ! the stack
gets too large, the force on the stack produces great
leverage which can damage the connector mounting.
Be sure each connector is firmly (finger tight) screwed
in place to keep it from working loose during use.

2-20. CABLELENGTH RESTRICTIONS, To achieve
design performance with the HP-IB, the proper voltage
ievels 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 metres (65.6 feet).

b. The total cable length for the system must be less
than or equal to 2 metres (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,

2-21. HP-IB Talk/Listen Address Switch

2-22. The HP 5384A and HP 5385A provide a rear
panel HP-IB instrument address selection switch. This
switch determines the mode of remote operation as
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PIN | LINE
1 | oo
2 | Dio2
3 D03
4 | DI04

13 | DIOS

14 | D108

15 { DIO7

16 | Dios
5 | EON

17 | REN L%EG
> |Naro SHORT
8 | NDAC MOUNTING
9 | IFC STUD

10 | SRO

1 | AaTN

12 | SHIELD-CHASSIS GROUND

18 | P/O TWISTED PAIR WITH PIN &

19 | P/C TWISTED PAIR WITH PIN 7 | THESE PINS

20 | P/O TWISTED PAIR WITH PIN 8 ARE

21 | P/O TWISTED PAIR WITH PIN 8 { INTERNALLY

22 | P/O TWISTED PAIR WITH PIN 10 | GROUNDED

23 | P/O TWISTED PAIR WITH PIN 11

24 | ISOLATED DIGITAL GROUND

LONG MOUNTING  SHORT MOUNTING

CAUTION LOCKSCREW STUD STUD
1350-0260 0380-0643 0380-0644

j 4.9mm
—

The HP 53B4A/HP 53854 contalns metic threaded HP-1B cable
mouniing studs as opposed to English threads. Melric threaded
HP 10833A, B, C, or D HP-IB cable lockscrews must be used 1o
secure the cable to the instrument. Identification of the two types
of mounting studs and lockscrews is made by theircolor. English
threaded fasteners are colored sliver and metric threaded
iasleners are colorsd black. DO NOT mate silver and black
tasteners to each other or lhe threads of either or both will be
destroyed. Metric threaded HP-1B cable lockscrew illus-traticn
and part number follows,

Logic Levels

The Hewlett-Packard Interface Bus logic levels are TTL compatible, i.z., the true (1) state is
0.0V dc to .4V dc and the false (0) state is +2.5V dc 10 +5.0V dc.

Programming and Output Data Format
Refer 1o Section I, Operation
Maiing Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Avallable

HP 10833A, 1 metre (3.3 f.), HP 10833B, 2 metres (6.6 R.}),
HP 10833C, 4 metres (13.2 it.}, HP 10833D, 1/2 metre (1.6 ft.).

Cabling Restrictlons

1. A Hewleti-Packard Interface Bus System may contain no more than 2 metres (6.6 i.) of
connecting cable per instrument.

2. The maximum accumulative length of connecting cable for any Hewlett-Packard Inter-
tace Bus System is 20.0 metres (65.6 ft.).

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

figure 2-3. Hewlett-Packard Interface Bus Connections 53



HP 5384A and HP 5385A
Installation

“Talk Only” or “addressable”, and selects the HP-1B ad-
dress, Instructions for changing the address are pro-
vided in Section 11l of this manual.

2-23. HP-1B Description

2-24. A description of the HP-IB is provided in
Section 111 of this manual. A study of this information
is necessary if the user is not familiar with the HP-1p
concept. Additional information concerning the de-
sign criteria and operation of the bus is available in
IEEE Standard 488-1978, titled “IEEE Standard Digital
Interface for Programmable Instrumentation”,

The above symbol when located in the upper
corner of a page indicates HP-IB information is
contained on that page. This information may be
operation, performance, adjustments, or service
related.

2-25. HP-IL Inferconnections {Option 003)

2-26. The HP 5384A and HP 5385A with Option 003
are compatible with the Hewlett-Packard Interface
Loop. The interface loop connection ismade by a pair
of two-wire balanced line cables. The cable is limited
to 10 metres (32,8 feet) for unshielded cables (from
one device to the next) and to 100 metres (328 feet) for
shielded cables. A typical interface connection is
shown in figure 2-4.

Table 2-2. HP-iL Cable Descriptions

HP Model Length
82167A .5 metres (1.64 feet)
821678 1 metre (3.28 feet)
32167D 10 metres (32.8 feet)

2-27. HP-IL Description

2-28. An introductory description on HP-IL is pro-
vided in Section Il of this manual. As HP-IL is a rela-
tively new concept, itis recommended that users un-
familiar with the Interface Loop concept review this
material prior to operating the instrument remotely.

=

The above symbol when located in the upper
corner of a page indicates HP-IL information is
contained on that page. This information may be
operation, performance, adjustment, or service
related.
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PRINTER PLOTTER
™ uvsvener ™ wusTenen
ADDRESS 1 ADDRESS 2
CONTROLLER VOLTMETER
TaLker  Jaooress o ADDRESS3|  TALKER
LISTENER LISTENER
|
FREQUENGY
GounTeER |
TALKER |
LISTENER
ADDRESS 4

Figure 2-4, Typical HP-IL Interface Conpection
2-29, Channel B Input Fuse

2-30. Figure 2-5 shows the details of how to change
the fuse in the channel B input of the HP 5385A.

2-31. Operating Environment

2-32. TEMPERATURE. The counter may be operated
in temperatures from 0°C to +50°C,

2-33. HUMIDITY. The counter may typically be
operated in environments with humidity up to 95% at
40°C. However, it should be protected from extreme
temperatures which may cause condensation in the
instrument.

2-34. ALTITUDE. The counter may be typically
operated at altitudes up to 4,600 metres (15,000 feet).

2-35. STORAGE AND SHIPMENT
2-36. Environment

2-37. The instrument may be stored or shipped in
environments within the following limits:

TEMPERATURE .......... -40°C te +75°C
HUMIDITY ... Up to 95% noncondensing
ALTITUDE ..... 15,240 Metres {50,000 feet)



2-38. The instrument should also be protected from
temperature and humidity extremes which cause
condensation within the instrument.

2-39. Packaging

2-40. ORIGINAL PACKAGING. Containers and
materials identical to those used in the factory pack-
aging 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 ensure careful handling. In any corre-
spondence, refer to the instrument by model number
and full serial number.

2-41, OTHER PACKAGING. The following general
instructions should be used for repacking with com-
mercially available materials.

a. Wrap the instrument in heavy paper or plastic.
If you are shipping to a Hewlett-Packard office or

HP 5384A and HP 5385A
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service center, attach a tag indicating the type of
service required, return address, model number, and
full serial number.

b. Use astrong shipping container. A double-wall
carton made of 350-pound test material is adequate.

c. Use a layer of shock-absorbing material 70 to
100 mm {3- to 4-inch) thick around all sides of the
instrument to provide firm cushioning and prevent
movement inside the container. Protect the control
panel with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to en-
sure careful handling.

f. In zny correspondence, refer to the instrument
by model number and full serial number.

2-42. WHERE TO SHIP YOUR UNIT
FOR REPAIR

2-43. Return your unit to the nearest designated
Hewlett-Packard Sales and Support Office. Check the
back of this manual for the address.

TIGHTEN THE FUSE BARREL.

FRONT PANEL FUSEHOLDER
05385-00001 BODY
0515-0105 12 ga.)
REMOVABLE FUSE BNC NUT BNC SPAGER —
BNC BARREL 0540-1251 05384-00005
™
] 2190-0644 (2 ea.)
="f
n ] |

I0--=—=--13-\-

BNC INPUT FUSE ASSEMBLY
1250-1824

NOTE: USE A BNC CONNECTOR TO REMOVE AND

o

_-l.l

BNG TO PC BOARD
SOLDEA CONNECTION

Figure 2-5. Details of Input Connector |2 and Fuse Mounting
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2-44, FIELD INSTALLATION OF OPTIONS

2-45. The following information provides instructions
for installation of the various options for the HP 5384A
and HP 5385A.

2-46. Refer to Table 2-3 for a listof the parts required
for installation of each option.

Table 2-3. Required Parts for field installed Options

Ref. "
Opt. Des, Description Pt. No.
001 Y18 | 10.0 MHz TCXO 0960-0612
R101 | 422 ohm, 1%, .125W 0698- 3447
Ce7 | .01 uf, £20%, 100 Vdc 0160-3879
03 Ad | HP-IL Assembly 05006-60004]
004 T1A | 10 MHz Oven Oscillator 0960-0636
Module
R95 | 100 ohm, 1%, .125W 0757-0401
L5 |Inductor, Wide-band, 9100-1788
Zmax = 680 ohm @ 180 MHz
005 Battery Pack Assembly 05384-60103
Heat Sink Compound $500-0269

WARNING

TO PREVENT ELECTRICAL SHOCK, REMOVE
ALL POWER FROM THE COUNTER BEFORE
REMOVING THE TOP COVER.

2-47. To obtain the necessary parts for installation of
an option, order by part number as listed in Table 2-3.
Refer to Section VI for further ordering information.

2.48. Option 001 (TCXO) Installation

2-49. The Opticn 001 TCXO replaces the standard
reference oscillator in the HP 5384A. The standard
oscillator is located on the A1 motherboard under-
neath the interface board. The standard oscillator
components must first be removed before the TCXO
can be installed. Proceed as follows.

a. Remove the ac power cord.

b. Remove the vinyl strips on each side of the
counter by peeling them off.

¢.  Remove the four posidrivscrews located atthe
bottom of the counter, The rear feet must be removed
to access the two rear screws. Removal instructions
are molded into each foot.

d. Lift off the top cover from the counter.

e. Remove the metal rack mount brackets.
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f.  Remove the four black spacer tubes.

8- Remove the two pozidriv screws securing the
A1 motherboard to the bottom cover.

h. Remove the bottom cover.
i. Remove the interface board.

j.  Remove the standard oscillator by removing
the following components:

C61-C66, R96-R99, R110, Q13, Q14, Y1C,

k. install the TCXO by soldering the following
components in place:

€67, R101, Option 001 TCXO (Y1B).
. Install the interface board,

m. Install top and bottom covers by following
steps “a” through “h” in reverse order.

n. Refer to Section V for the TCXO adjustment
procedure,
2-50. Option 003 HP-IL Installation
2-51. The Option 003 HP-IL replaces HP-1B. To install
the Option 003, proceed as follows:

a. Remove the ac power cord.

b. Remove the vinyl strips on each side of the
counter by peeling them off.

¢.  Remove the four posidriv screws located at the
bottom of the counter. The rear feet must be removed
to access the two rear screws. Removal instructions
are molded into each foot.

d. Lift off the top cover from the counter.
e. Remove the metal rack mount brackets.
f.  Remove the for black spacer tubes.

g. Remove the two pozidriv screws securing the
Al motherboard to the bottom cover.

h. Remove the battom cover,
i. Remove the HP-IB board,

j-  Insertthe 28 pin IC (U1} inits socket on the HP-
iL board.

k. Insert the 40 pin IC (U2-1) in its socket an the
HP-IL board.

I Insert the 24 pin )C (U2-2) in its socket on top
of U2-1. :

m. Place the board on the plastic standoff support
and secure the bracket to the rear panel of the
counter with the two screws provided.



n. Insert the flat ribbon cable connector into )8
on the motherboard.

o. Install top and bottom covers by following

EL .

steps “a” through “h” in reverse order.
2-52. Option 004 Qven Oscillator Installation

2-53. The Option 004 Oven Oscillator replaces the
standard reference oscillator in the 5384A or the
TCXO in the 5385A, To install the Option 004 proceed
as follows:

a. Remove the ac power cord,

b. Remove the vinyl strips on each side of the
counter by peeling them off.

c. Remove the four posidrivscrewslocated at the
bottom of the counter. The rear feet must be removed
to access the two rear screws. Removal instructions
are molded into each foot.

d. Lift off the top cover from the counter.
e. Remove the metal rack mount brackets.
f. Remove the four black spacer tubes.

. Remove the two pozidriv screws securing the
A1 motherboard to the bottom cover.

h. Remove the bottom cover.
i. Remove the interface board.

j. If the counter is an HP 5384A with a standard
oscillator, remove the standard oscillator by removing
the following components:

C61-C66, R9E6-RA9, R110, Q13, Q14,
Y1C, jumper W2

k. Ifthe counteris an HP 5384A or HP 5385A with
a TCXO, remove Y1B, R95, and jumper W2.

I. Instali Y1A, the 100 ohm resistor in the R95
position and the inductor in the L5 position.

m. Reassemble the counter by following steps “a”
through “i” in reverse order.

n. RefertoSectionV forthe oscillator adjustment
procedure.

2-54. Option 005 Battery Pack Installation

2.55. The following instructions describe how to
attach the battery pack assembly to the inside of the
counter’s top cover. The battery pack is attached far
enough forward to clear the power transformer and
interface board when the cover is replaced. To install
the battery pack:

HP 5384A and HP 5385A
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a. Remove the top cover and place it upside-
down on a sturdy level surface, with the front of the
cover toward you.

b. Place a plastic washer on each of the five
unpainted studs (546" high X 38" dia.} on theinside of
the top cover. (A sixth stud at the rear of the coveris
painted flat black and remains unused.}

c. Lay the battery frame on top of the five plastic
washers. The battery frame is the aluminum sheet-
metal plate that has five holes and a “+” and “-"
symbol punched into it.

NOTE

There are also two tabs formed in it to
position the battery. Insure the battery frame
is mounted with the “+” and “-” symbol
toward the front of the cover,

d.  Secure the battery frame to the top cover by
installing push-on retainer rings onto the five studs.
Use as pushing tool any nonscratching rigid tubing
that will fit over the studs.

e. Set the battery on the battery frame between
the two upright tabs so the “+" and “-” battery
terminals match the “+” and “~" symbols punched
into the battery frame.

. Secure the battery by first aligning the “+” and
«_» tarminaks on the battery with the “+ POS” and “~
NEG” labels on the battery stop; then place the
battery stop over the battery. Secure the battery stop
with four screws and four lock washers,

NOTE

The battery stop can be identified by locating
a 31 X 52 inch aluminum sheetmetal box-
like form that partially encloses the battery.
There are several cautions printed on it. The
battery stop also provides a mountingsurface
for the battery charger board.

g. Thread the red lead from the bottom of the A
board through the larger of two holes in the corner
near A3F1 (the “+” location). Insert the lead in the
smaller hole (in the trace} and pull the excess wire
back through the hole. Solder the lead then clip off
excess lead length,

h. Install the black lead at the “~” location near
A3J1in the same manner as the red lead (step “g").

i.  Mount the battery charger board by inserting
two tabs on the PC board into the two slots in the
battery stop. The slots are located in the rear facing
side of the battery stop. Temporarily secure the board
with one screw.
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j-  Place the transistor in the Q2 location so the
hole in the transistor heat sink aligns with the
threaded hole in the battery stop. Trim the leads on
the transistor to provide clearance between the A3
board and the battery stop.

k. Secure the heatsink temporarily to the battery
stop with a screw.

l.  Solder one lead of the transistor to the A3
board.

m. Remove the A3 board and solder the remain-
ing two leads. Clip the soldered leads to avoid
shorting against the battery stop.

n. Spread heatsink compound on the back of the
transistor. Enough compound should be applied so
that when the transistor is secured to the battery stop
{ (L)

step “p”) a tiny amount will ooze from underneath
the transistor, Good thermal conduction will result.

2-8

o. Place the transistor insulator underneath tran-
sistor Q2: The tab fits into a slot at the edge of the A3
board. Align The hole in the insulator with the hole in
the heat sink.

p. Place the insulator washer on the heat sink,
secure Q2 to the battery stop with a screw.

g. Secure the A3 board to the battery stop with
two screws and two lock washers.,

r.  Attach the rubber bumper to the battery stop
in the square silk screened on the battery stop.

s. Connect the ribbon cable W2 to A3)1 and
ATll9,

t. Test and adjust the battery charger board.
Refer to Section V, paragraph 5-26, for adjustment
procedures,

u. Replace the cover on the counter, installation
is complete.
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SECTION Il
OPERATION AND PROGRAMMING

3-1. INTRODUCTION

3-2. This section gives complete operation and pro-
gramming information for the HP 5384A and HP
5385A Frequency Counters. Descriptians of all front
panel controls, connectors, and indicators, as well as
an operator’s check, operating instructions, program-
ming instructions and codes, and operator’s main-
tenance, are provided. Unless otherwise specified, all
information pertains to both counters.

3-3. OPERATING CHARACTERISTICS

3-4. The HP 5384A and HP 5385A can be configured
for system or benchtop use. They make frequency
and period measurements. Inputs enter through two
channels. Raw data from the input measurements are
used by the counter’s microcomputer to compute
and format the result either for display or transmis-
sionn over the interface. The operating range, reso-
lution and accuracy for each individual functional
mode is given in the Specifications, Table 1-1.

3.5. Descriptions of and operating instructions for
Options 001, 003, 004, 005 are provided in this section,

3-6. OPERATING INSTRUCTIONS

3-7. Information and instructions for operating the
HP 5384A and HP 5385A in both local and remote
modes are provided in this section. The following
paragraphs summarize the organization and content
of the operating information.

3-8. LOCAL OPERATION. The operating infor-
mation for local (or manual} operation of the counter
consists of the following topics:

General Operation Information, The General
Operation Information describes the basic oper-
ation of the instrument display, the inputs, and the
front panel keyboard,

Front and Rear Panel Features. The front and rear
panel features consists of Figures 3-7 through 3-9
which locate and describe all the operator controls
and indicators.

Making Freguency and Period Measurements,
Making Frequency and Period Measurements de-
scribes the recommended procedure for making a
measurement,

3-9. REMOTE OPERATION. A good working
knowledge of the local operation of the counter is
essential for remote programming, as most of the data
messages perform the same key-stroke-like sequences.
The Remote Operation/Programming instructions
describe the following:

Interface Description

Interface Functional Overview
Interface System Overview
Address Selection

Interface Function

Interface Commands

Input Format

QOutput Format

Measurement Triggering in Remote
SRQ, SRQ Mask, and Status Byte
Device Dependent Commands
Device Command Definitions
Power-up and Default States
Programming Examples

3-10. OPERATOR'S MAINTENANCE

3-11, The only maintenance the operator should
normally perform is the replacement of the dc fuse.
Refer to Section Il, Line Voltage Selection, for in-
structions on changing the fuse.

3-12. The standard oscillator adjustment is also ac-
cessible from the rear panel. The oscillator is factory
set at 10 MHz. Once adjusted, the oscillator should
need little future attention except for periodic cali-
bration using a precision frequency source. To adjust
the standard oscillator, refer to Section V, Standard
Oscillator Adjustment.

3-13. GENERAL OPERATION
INFORMATION

3-14. Introduction

3-15. The following paragraphs describe the general
operating features of the HP 5384A and HP 5385A Fre-
quency Counters.

3-16. Display

3-17. Alldisplay functions are performed by a Liquid
Crystal Display assembly. The assembly contains 12

alphanumeric characters; the display format for all
measurements is in engineering notation. The left-
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most character is CHARACTER 1 and the rightmost is
CHARACTER 12. The scale or units designation will
normally be shown in character positions 10, 11, and
12. If positions 10 and 11 are required to display a high
resolution measurement, only character position 12
will be used to designate the scale or units.

3-18.  Annunciation for all operating modes is also
indicated by the display. When a mode is selected, an
arrow appears at the bottom of the display just above
the name of the mode label on the front panel.

3-19. Keyboard

3-20. The keyboard, located on the front panel, is a
14-pasition pushbutton assembly which is connected
to a port on the microcomputer. The keyboard is
divided into several groups, according to the purpose
of the keys. From the left after the power switch, we
have A, B, A&B, GATE, and DISPLAY DIGITS keys.

3-21. A blue RESET/LOCAL key and the CHECK key
complete the keyboard assembly of the counter,
3-22. INPUTS

3-23. Immediately to the right of the keyboardis the
INPUTS section. There are two BNC inputs {Channels
A and B) and a control for either adjusting the trigger

level of Channel A or attenuating the input signal to
Channel B.

3-24. Power-Up/Seif-Check

WARNING

BEFORE USING THE INSTRUMENT, ALL
PROTECTIVE EARTH TERMINALS, EXTENTION
CORDS, AUTOTRANSFORMERS AND DEVICES
CONNECTED TO IT SHOULD BE CONNECTED
TO A PROTECTIVEEARTH GROUNDED SOCKET.
ANY INTERRUPTION OF THE PROTECTIVE
EARTH GROUND WILL CAUSE A POTENTIAL
SHOCK HAZARD THAT COULD RESULT IN
PERSONAL INJURY.

CAUTION

Before energizing the counter, the instrument
must be set to the voltage of the power source or
damage to the instrument may result. See
Section Il.

3-25. When you power-up the counter, an internal
check is automatically made of several major com-

3-2

ponents in its circuitry. During this cycle, all 12 Liquid
Crystal Display (LCD) digits will be momentarily
activated in a starburst pattern. Also activated are the
colons and annunciators. The address of the interface
will briefly be displayed.

3-26. After the power-up sequence, the counter ini-
tializes itself. That is, Frequency A mode is selected for
display and the preset trigger level mode is selected.
The ATTN and LPF modes are disabled, and the gate
time is sette 0.1 s, If no inputsignal is present after the
Power-Up cycle, 00000000 will appear on the display.
The power-up initialize state is listed in Table 3-7.

Table 3-1. Power-Up initialize States

FUNCTION STATE
REMOTE/LOCAL LOCAL
GATE TIME 0.15
MANUAL LEVEL OFF
WAIT-TO-5END OFF
DISPLAY DIGITS NORMAL
FUNCTION FREQ A
X20 ATTN X1
FILTER OFF
REMOTE DISPLAY OFF

3-27. Any failure during the power-up cycle will
cause an error message to be displayed momentarily.
After the error is displayed, the counter will attempt
to operate normally,

3-28. Error Messages

3-29. The counter will display error messages when-
ever the instrument enters an error state. Errors can
occur either during self-test or after an improper
operation has been attempted through the interface.

3-30. If an error occurs during power-up self-test,
error messages will appear on the display. The mes-
sage will be displayed for approximately one second
to give the operator sufficient time to read the
message. One second after the error is displayed, the
counter will attempt to operate normally.

3-31. If an error occurs during the power-up self-
test, the ERROR annunciator will be turned on. This
annunciator will stay on as long as the instrument
does not enter the diagnostic mode to warn the
operator of potentially inaccurate results,

3-32. Several types of errors can occur when an
improper operation is attempted through the inter-
face. Whenever an error message is generated be-
cause of an illegal operation, the error message will



be displayed until the RESET/LOCAL key s pressed or
a DCL (device clear) command is sent to the counter
by the controller. Illegal commands can either be
commands not recognizable to the counter or com-
mands which are recognizable, but are invalid if the
counter is in the diagnostic or talk only modes.

3-33. Instrument error messages are listed in Ta-
ble 3-2.

Table 3-2. Error Messages

Error Messages

10 | Self-test error

50 | Unrecognizable maemonic in command

51 | lilegal numeric in command

52 | First character of command is illegal

53 lllegal character in the “DR” (remote display)
command

55 | Invalid HP 5384A/85A command or HP-IL
protocol or frame error

56 | Invalid diagnostic command

60 | ROM failure in 1/O processor

61 | RAM failure in 1/O processor

70 | Controller connected 10 talk-only instrument

3-34. If the fuse in the Channel B input opens, the
message “INPUT ERROR” will appear on the display.

3-35. FRONT PANEL FEATURES

3-36. The front panel controls, indicators, and con-
nectors are shown in Figures 3-7 through 3-9.

3-37. The following paragraphs describe the general
purpose and use of the operator keys and controls.
They are discussed by functional grouping, as follows:

a. ON/5TBY

b. A CHANNEL

c. B CHANNEL and A&B

d. GATE and DISPLAY DIGITS
e. RESET/LOCAL and CHECK

f. INPUTS
3-38. ON/STBY

3-39. The ON/STBY switch connects or disconnects
the output from the +5-volt supply to the rest of the
instrument. It does not control the ac power line at
the primary of the power transformer. If Option 004,
the ovenized oscillator is installed, +5 volts issupplied
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to the oscillator whether the power switch is in the
STBY (standby) mode or in the ON mode {with the ac
power cord or external dc connected). Figure 3-1
shows the ON/STBY switch,

T POWER ™

Figure 3-1. Front Panel ON/STBY Switch

3-40. A CHANNEL

3-41. Function selection for the HP 5334A and HP
5385A is accomplished through a simple one key per
function keyboard. You may selectfrom four function
modes {labeledin black) accessible from the four keys
grouped under A. The arrows appearing in the
bottom of the display identifies which functions are
active, The four functions in the A channel group are:
FREQ, X20 ATTN, PER, FILTER. Refer to Figure 3-2,Front
Panel A Channe! Function Keys.

s | fren

1 00KH -

Figure 3-2. Front Panel A Channel Function Keys

3-42, FREQ key selects the frequency mode of
operation for the A channel input.The frequency
range of Channel A in both counters is 10 Hz to 100
MHz. When Channel A is selected, a black arrow
appears in the bottom of the LCD over the “A” label
located directly below the display window and the
frequency at input A is measured and displayed.

3-43. If the counter has just been powered-up,

Channel A is automatically selected (initialize mode)
with a gate time of 0.1 s. If the counter has been
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operated since being powered-up, the frequency
measurement is made using the last gate time selected.

3-44. PER key selects the period mode of operation
for the Channel A input. When the PER key is pressed,
the period of the signal at input A is measured. The
measurement is automatically made using the last
gate time selected. The gate time is displayed in the
right side of the LCD. As in frequency A, the reso-
lution of the measurement is affected by the gate
time, since the HP 5384A/85A are reciprocal counters,

3-45. Reciprocal counters use the gate time to
accumulate events {cycles of input signal} during the
length of the gate time. The gate time is divided by the
number of events {by the microcomputer) to deter-
mine the average period of the signal. The longer the
gate time, the larger number of events are accumu-
lated. An increased number of accumulated events
will increase the resolution of the measurement.

3-46. X20 ATTN key provides attenuation of the jn-
put signal on Channel A by a factor of approximately
20. Each press of the X20 ATTN key toggles between
enabling and disabling an attenuation circuit. When a
black arrow appears in the LCD above the “ATTN”
label, the signal is attenuated, When no arrow appears,
the signal is nol attenuated.

3-47. The X20 ATTN sets the sensitivity of the Chan-
nel A input to either 10 mV rms or 200 mV rms range if
the MANUAL TRIG LEVEL A control (discussed later)
is in midrange position or disabled. The X20 ATTN
operates independently of the front panel key MAN
LEVEL. When the MAN LEVEL key is enabled, the X20
ATTN function will cause the range of the MANUAL
TRIG LEVEL A control to increase approximarely 20
times.

3-48. The FILTER key provides a 100 kHz Low Pass
Filter that can be toggled into or out of the Channel A
signal path. The Low Pass Filter will attenuate fre-
quencies above 100 kHz. When the FILTER is in the
signal path, a black arrow will appear in the LCD
above the label “FILT",

3-49. The FILTER will improve the accuracy and
resolution of frequency measurements below 100
kHz by blocking high frequency signals and noise that
may be riding on the low frequency being measured.

3-50. B Channel and A&B
3-51. Figure 3-3 shows the front panel B and A&B

function keys. The FREQ key selects the frequency
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figure 3-3. front Panel B and A&B Function Keys

mode of operation for the BChannel inputfor display
on the LCD, Channel B frequency range for the HP
5384A is 50 MHz 1o 225 MHz. Channel B frequency
range for the HP 5385A is 90 MHz to 1000 MHz.

3-32. When channel B is selected, a black arrow
appears in the bottom of the LCD over the “B” label
located directly below the display window.,

3-53. MAN LEVEL key enables or disables the front
panel MANUAL TRIG LEVEL A/MANUAL ATTN LEVEL
B control in the INPUTS section,

3-54. When the MAN LEVEL control is enabled (oni,
an arrow will appear in the LCD above the MAN LVL
label. The trigger level of channel A becomes
manually variable and the attenuation range becomes
manually adjustable in Channel B.

3-35. When the MAN LEVEL control is disabled {off),
the MANUAL TRIG LEVEL A/MANUAL ATTN LEVEL B
caontrol has no effect on input sensitivity of either
channel. Channel A sensitivity is maximum (<10 m¥Y
rms) and Channel B sensitivity is controlled by an
automatic gain circuit for improved noise rejection.

3-56. GATE and DISPLAY DIGITS

3-57. The GATE keys are shown in Figure 3-4. The
GATE keys select the approximate gate time in decade
ranges. The actual gate time is determined by the
microcomputer,

3-58. The 0.1, 1.05, and 10 s keys select gate times
from 0.1 second to 10 seconds for frequency, period
and check measurements.

3-59. The greater the gate time the greater the
accuracy and the number of digits of resolution you
may obtain.

0.1s 3 to 8 digits
1.0 5 3 to 9 digits
10 5 3 to 10 digits



Figure 3-4. Front Panel GATE Select DISPLAY DIGITS Keys

If the most significant digits of a measurement are
between 1.0 and 1.299... one extra digit is displayed,
giving a maximum of 11 digits.

3-60. The DISPLAY DIGITS keys are shown in Fig-
ure 3-4, They select the number of digits displayed on
the LCD. However, these keys do not affect the
resolution of the measurement sent over the inter-
face bus. Measurements are always sent with maxi-
mum resolution over the interface.

3-61. NORM key selects the normal display
resolution of eight digits and a three letter units
annunciation.

3-62. The measurementdisplay will begin on theleft
of the LCD (character position 1} and occupy the eight
leftmost character positions. The three rightmost
digits (character positions 10, 11, and 12) are used for
units annunciation. Character position nine is left
blank.

Example: 10.000000 MHz.

3-63. © key will cause the number of digits dis-
played to increase to eight maximum for period mea-
surements and 11 for frequency measurements, One
press of the key causes one increment of digits dis-
played. When more than eight digits are displayed,
the scale annunciation is reduced to only one character,

Example: 101.23456789M

3-64. This key will not affect the data sent over the
interface. The counter will not display digits beyond
the calculated LSD. That is, if you ask for 11 digit
resolution, you may get 7, 8, 9, 10, or 11 digits.

3.65. o key will cause the number of digits dis-
played to decrease to a minimum of three digits. One

HP 5384A and HP 5385A
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press of the key decreases the number of digits dis-
played by one digit.

6-66. Changes do not show on the display until
completion of the next gate cycle, which could be up
to 10 seconds. A new gate cycle is initiated when any
key on the front panel is pressed. So, pressing any key
on the front panel may cause a delay of up to 10
saconds before you will see the expected change in
the display.

3-67. RESET/LOCAL and CHECK

3-68. The RESET/LOCAL and CHECK keysare shown
in figure 3-5.

10CK

Figure 3-5. Front Panel RESET/LOCAL and CHECK Keys

1.69. When the counter is in the remote state and
the local lockout (LLO} is not enabled, pressing the
blue RESET/LOCAL key will return the counter to
local keyboard control. The REM {remote) indicator
arrow at the bottom left of the display will disappear.
Al functions and controls previously selected remain
and a new measurement is initiated with the display
reset to ‘00000000, If LLO is active,the RESET/LOCAL
key as well as all other front panel keys are disabled.

3.70. If diagnostics are being executed while the
counter is in either the local or remote state and the
RESET/LOCAL key is pressed, the counter exits the
diagnostic mode and defaults to the initialize mode of
local operation,

3-71. If the counter is in local and not executing
diagnostics, pressing the RESET/LOCAL key resets the
display and initiates a new measurement.

3-72. The CHECK key is used to initiate tests that

verify proper operation of the oscillator, shift register,
microcomputer, display operation, and other hardware.
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3-73. INPUTS

WARNING

DURING BATTERY OPERATION WITH THE
MAINS POWER CORD DISCONNECTED FROM
THE MAINS SUPPLY, THE FRONT AND REAR
PANELS WILL FLOAT AT THE VOLTAGE APPLIED
TO SIGNAL COMMON (INPUT BNC CON-
NECTOR SHELL)., TO AVOID THE RISK OF
ELECTRIC SHOCK DURING BATTERY OPER-
ATION, ENSURE THE VOLTAGE APPLIED TO
SIGNAL COMMON (BNC SHELL) DOES NOT
EXCEED 42V PEAK.

3-74.  The INPUTS section consists of two input BNC
type connectors and a MANUAL TRIG LEVEL A/
MANUAL ATTN LEVEL B single-turn potentiometer
that controls the trigger level for channel A and
manual attenuation for channel B. Figure 3-6 shows
the INPUTS section.

3-75. Signals to be measured are connected to
either channel A or channel B BNC connectors.

3-76.  MANUAL TRIG LEVEL A/MANUAL ATTN LEVEL
B is enabled or disabled by the MAN LEVEL key. When
disabled, the MANUAL TRIG LEVEL A/ MANUAL
ATTN LEVEL B control has no effect on input sensitivity
of Channel A or B, Channel A sensitivity is maximum
and Channel B sensitivity is controlled by an auto-
matic gain control circuit. After power-up, the control
is automatically disabled (initialize mode),

3-77. When the MANUAL TRIG LEVEL A/MANUAL
ATTN LEVEL B contral is enabled, an arrow will appear
on the LCD above the label MAN LVL. The DC offset
level of Channel A input is manually variable, A vari-
able DC offset has the effect of being a polarity and
trigger level control. When the X20 ATTN is disabled,
the trigger level of input A may be set from 0.1 volts to
+0.1 volts peak. At midrange, 0.0 volt level, Channel A
input sensitivity will be approximately 10 mV rms or £15
mV peak. If the X20 ATTN is enabled, these values
increase by a nominal factor of 20.

3-78. When the MANUAL TRIG LEVEL A/MANUAL
ATIN LEVEL B control is enabled, Channel B atten-
uation becomes manually variable. $ee the specifi-
cations in Section |.

3-79. There are two input BNC connectors; Channel
A and Channel B. Channel A input frequency range is
from 10 Hz to 100 MHz for the HP 5384A and HP
5385A. Channel Binput frequency range is 50 MHz to
225 MHz for the HP 5384A and 90 MHz to 1.0 GHz for
the HP 5385A. The input of the HP 5385A Channel B is
protected by a fuse.

3-80. Both inputs are ac coupled with dc blocking
up to 350 Vdc.

3-81. REAR PANEL FEATURES

3-82. A number of signal inputs, outputs, connectars
and controls are provided on the rear panel.

3-83. The Input/Output interface connector pro-
vides optional remote control capabilities with either

HP 5384A

INFUTS
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figure 3-6. Front Panel INPUTS Section
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the Hewlett-Packard Interface Bus (HP-IB) or the
Hewlett-Packard Interface Loop (HP-IL). Option 003
is HP-IL.

3-84, The interface address switch (ADDR) is a
seven-position switch that is used to manually set the
remote control address of the counter. The five
rightmost switch positions are externally accessible
and can be used by the operator for setting the
address. The two leftmost switch positions are not
used for normal operation. For a complete descrip-
tion of address selection, refer to Table 3-4, Address
Selection, inthe Remote Programming Instructions in
this section.

3-85. The HP-IB and HP-IL capabilities of the counter
are listed above the interface port. For acomplete de-
scription of the listed capabilities, refer to paragraph
3-118, Interface Commands.

3-86. The AC LINE INPUT connector accepts the ac
input power cord. The proteciive grounding con-
ductor also connects to the instrument through the ac
power connector,

3-87. The LINE SELECT switch selects the instrument
line voltage. The switch selects either 115 or 230 volts.
The number visible on the switch indicates the
nominal line voltage to which the instrument mustbe
connected for proper operation.

3-88. The DC FUSE is a two-ampere fast-blow fuse
for the protection of the dc power supply to the
instrument. The dc fuse is the main protection for the
counter. The fuse value should be two ampere 3AG
fast-blow,

3-89. The EXT DC INPUT power connector accepts
the two conductor dc input power cable. Input volt-
age range is from 9 volts to 15 volts dc and 1.0 ampere
maximum, The EXT DC INPUT is fuse protected for a
2.0 ampere surge current,

3-90. The 10 MHz IN/OUT BNC connector provides
a 10 MHz signal that may be used for calibration when
the INT EXT switch is in the INT position. When the
INT EXT switch is in the EXT position, the INJOUT
BNC connector becomes the external reference
input for the counter.

3-91. EXTERNAL DC OPERATION

3-92. For external dc operation, connect the dc
power cable to the EXT DC INPUT connector. Con-
nect the other end to a dc power source of 9-15volis
and 500 mA minimum. If Option 005 battery pack is
instalfed, the external dc power source should provide
a minimum dc¢ current of 700 mA to allow for battery
charging.

HP 5384A and HP 53B85A
Operation and Programming

3-93. MAKING FREQUENCY AND
PERIOD MEASUREMENTS

WARNING I

DURING BATTERY OPERATION WITH THE
MAINS POWER CORD DISCONNECTED FROM
THE MAINS SUPPLY, THE FRONT AND REAR
PANELS WILL FLOAT AT THE VOLTAGE APPLIED
TO SIGNAL COMMON {INPUT BNC CON-
NECTOR SHELL), TO AVOID THE RISK OF
ELECTRIC SHOCK DURING BATTERY OPER-
ATION, ENSURE THE VOLTAGE APPLIED TO
SIGNAL COMMON (BNC SHELL) DOES NOT
EXCEED 42V PEAK,

3-94. The recommended sequence for setting-up
and making a measurement with the HP 5384A or HP
5385A Frequency counter is given below.

a. Set the power switch to ON. The counter
should perform a power-upself-check, then preset to
the power-up initialize settings shown in Table 3-7.

b. Press the key for the desired operating mode
{frequency, period etc.).

¢. Connect a signal into the channel selected.

d. If the display is unstable, use the attenuator,
filter, or manual trigger level control and adjust for a
stable reading. The above mentioned controls have
limitations. They cannot compensate for excessively
noisy or unstable signal sources.

e. if desired, select a gate time and the numberof
display digits desired.
NOTE

The display for frequency measurements of
less than Hertz will have a “less than” symbol
(<) on the left of the Hertz symbol {Hz). Refer
to Table 3-3.

Table 3-3. Units Dispiay Format
FUNCTION

UNITS
=8 DIGITS

<=8 DIGITS

FREQUENCY A/ <HZ
FREQUENCY B HZ

KHZ
MHZ
GHZ

PERIOD A KsC
SEC
MS
us
NS

DT RI A

CHECK MHZ M
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The liquid Crystal Display contains the 12-digit, 14-segment display.

An arrow appears above the REM (remote) label indicating the counter is in remote
operation. The arrow does not appear in local operation.

An arrow appears above the ADRD faddressed) label indicating the counter is addressed by
the controller. When the counter is addressed it may or may nhot be in remote operation.

An arrow appears above the ERROR (error) label when a failure occurs in the micro-
processor. All other failures will cause an error number (“Ernn”) to appear in the display.

An arrow appears above the LG BATT (low battery) label when the instrument is oper-
ating from Option 005 and the battery has approximately 20 minutes of capacity remaining.

An arrow appears above the ATTN (attenuator) label when the X20 attenuator is in the
Channel A signal path.

An arrow appears above the FILT (filter) label when the 100 kHz low pass filter is in the
A Channel signal path.

An arrow appears above the “A” label when the counter is set-up to make a frequency
measurement or period measurement on Channel A.

An arrow appears above the —MAN LVL— label when the MANUAL TRIG LEVEL A/
MANUAL ATTN LEVEL B control is enabled.

An arrow appears above the “B” label when the counter is set-up to make a frequency
measurement on Channel B,

An arrow appears above the GATE label to indicate that a2 measurement is in progress.

3-8
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STBY/ON The switch connects or disconnects the output of the +5 volt power supply to the rest of
the instrument. Does not control the AC line.

(A} FREQ The key selects the frequency mode of operation for channel A. Max. display digits: T1; Min. 3
X20 ATTN Enables or disables a X20 attenuator in the channel A input.
{A) PER The key selects the Period measurement mode of Channel A, Max. display digits: 9; Min. 3.
(A) FILTER 100 kHz The key switches the 100 kHz Low Pass Filter in or out of the Channel A signal path.
MAN LEVEL  The key enables or disables the front panel MANUAL TRIG LEVEL A/MANUAL ATTN LEVELB

control.
(B) FREQ The key selects Channel B frequency mode for measurement.
CATE The three GATE keys select ranges of gate times.

DISPLAY DIGITS These keyes are used to change the resolution of the display. NORM (normal) displays eight
digits. The 4 key increases the number of display digits to a maximum of 11 and the
+ key decreases the number of display digits to a minimum of 3 in frequency mode.

CHECK The CHECK key is used to verify proper operation of the oscillator, count logic, micro-
processor and the display. The correct display is 10 MHz %1 least significant digit.

RESET/LOCAL In LOCAL operation, the key causes the display to reset, the present measurement
to be terminated and a new measurement initiated. In remote the key causes theinstrument
to go into the local mode of operation with all input controls remaining in their last
state. A new measurement is initiated with the display reset to “00000000” and the REM
annunciator diappears.

@ & 000 6006060 O

A Input A Channel input. See Table 1-1 lor specifications.

e

B Input B Channel input. See Table 1-7 for specifications.

The HP 5385A has a fuse in the BNC connector. Refer to Figure 2-5 for replacement.

MANUAL TRIG  With the MAN LVL {manual level) key enabled, an arrow appears in the LCD above the
LEVEL A/MANUAL label and the MANUAL TRIG LEVEL A/MANUAL ATTN LEVEL B has control toadjust the trigger
ATTN LEVEL B level of Channel A and the input attenuation of Channel B,

Channel A trigger level is variable from +0.1 to -0.1 volts {midrange is 0.0V and maximum
sensitivity).

Channel B attenuation is variable from X1 to X5 nominal for the HP 5384A.
Channel B attenuation is variable from X1 to X18 nominal for the HP 5385A.

Figure 3-8. Front Panel Controls
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AC LINE INPUT  The connector accepts the ac input power cord.

LINE SELECT  The LINE SELECT switch selects line voltage of 115 or 230 volts. The selected voltage range is
visible on the switch.

DC FUSE The DC FUSE is a two ampere fast blow fuse. Provides main instrument protection.

EXT DC INPUT  The EXT DC INPUT power connector accepts the two-conductor input power cable. Input
voltage range is from 9 volts to 15 volts dc and 1.0 ampere maximum.

Interface The input/output interface connector provides optional remote control capabilities with
Connector either HP-IL {Option 003) or HP-1B. HP-IB is shown.

10 MHz IN/OUT The 10 MHz IN/OUT BNC connector provides a 10 MHz calibration signal when the
BNC Connector INT EXT switch is in the INT position. With the switch in the EXT position, the IN/OUT
BNC connector becomes the external reference input for the counter.

INT EXT The switch selects the internal 10 MHz oscillator or an external reference oscillator.

Interface The interface capability label lists the standard interface functions of the counter for the
Capabilities HP-1B or HP-iL.

STD. and TCXO  The internal time base oscillator is adjusted through this opening.
OSC AD) ONLY

ADDR The address switch is used 1o manually set the remote control address of the counter. The
{address) five rightmost switch positions determine the address.

310

Figure 3-9. Rear Panel Features



3-95. REMOTE PROGRAMMING
3-96. Introduction

3-97. The HP 5384A and HP 5385A frequency coun-
ters {with HP-IB) is compatible with the Hewlett-
Packard Interface Bus, or (with Option 003) are
compatible with the Hewlett-Packard Interface Loop.
Remote programming allows the instrument to re-
spond to remote control instructions and output
measurement data via the interface. At the simplest
level, the counter can output data in the talk only
mode to other devices such as a printer. In more
sophisticated systems, a controller can remotely pro-
gram the counter to perform a specific type of
measurement, trigger the measurement, and output
the results.

NOTE

HP-1B is Hewlett-Packard’s implementation of
IEEE Std. 488-1978, “Standard Digital Interface
for Programmable Instrumentation”.

3-98. The programming information in this section,
except where noted, applies to both HP-[B and HP-IL
interfaces. In general, the HP-1B may be considered a
subset of HP-IL, as almost all capabilities of the HP-IB
are also capabilities of the HP-IL. Every effort hasbeen
made to make the programming of the counter
consistent, regardless of which interface is configured.

3-99, To remotely program the counter efficiently,
the operator must be familiar with the selected
controller, the configured interface, and the local
(manual) operation of the counter. Typical controllers
for the HP-IB are the HP 9825A/B, HP 9826A, HP
9830A, HP 9835/45A, or HP 85A. Typical controllers for
the HP-IL are the HP 85A and the HP 41CV. Users of
the HP-IB interface should find the following manuals
useful background information:

Condensed Description of the Hewlett-Packard
Interface Bus (P/N 59401-90030)

HP-1B programming Hints for Selected Instruments
{P/N 59300-90005)

Tutorial Description of the Hewiett-Packard Inter-
face Bus (P/N 5952-0156}

3-100. Users of the HP-IL interface may be unfamiliar
with the HP-IL system. An introductory description of
the interface system, and the Hewlett-Packard Inter-
face Loop {HP-IL) is provided later in this section.
More detailed information on the HP-ILisavailablein
the following publications:

HP 5384A and HP 5385A GLALE]

Operation and Programming

HP-IL [nterface Specification (P/N 82166-90017)

The HP-IL System: An Introductory Guide to the
Hewlett-Packard Interface Loop (Published by
OSBORN/McGraw-Hill, 630 Bancroft Way, Berkeley,
CA 94710}

Product Note 5384A/5385A (P/N 02-5952-7700)

3-101. INTERFACE DESCRIPTION

3-102. Hewleti-Packard Interface Bus (HP-IB)

3-103. The Hewlett-Packard Interface Bus (HP-IB}
system utilizes a party-line bus structure {devices share
signal lines) to which a maximum of 15 devices may be
connected in one continuous bus. Sixteen signal lines
and 8 ground lines are used to interconnect devices in
parallel arrangement and maintain an orderly flow of
device and interface related information.

3-104. Hewlett-Packard Inlerface Loop (HP-IL)

3-105. The Hewlett-Packard Interface Loop {HP-IL)
is a two-wire serial interface that provides program-
mable control of instruments while being easy to use
and understand. The controller and all devices in the
loop, including the counter, are connected together
in series, forming a continuous loop communications
circuit. Any information (instructions or data) that is
transferred among HP-IL devices is passed from one
device to the next around the loop (one direction
only). If the information is not intended for a partic-
ular device, that device simply passes the information
on to the next device in the loop. When the proper
device receives the information, that device responds
as directed. In this way, the controller or the counter
can send information to and receive information
from each device in the loop, according to the
device’s capablilty.

3-106. The counter may be connected anywhere in
the interface loop. The loop consists of up to 30
devices plus the controller using simple addressing.
when installing or removing the counter (or any
other device) it is a good practice to turn off the
controller first. Then simply disconnect the loop in
one place and connect the counter at that point,
Remember, the interface cables must form a con-
tinuous loop. All HP-IL connectors are designed to
ensure proper orientation and indicate the direction
of information transfer.

3N
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3-107. INTERFACE FUNCTIONAL
OVERVIEW

3-108. Each device on the interface may possess one
or more of the following major device capabilities:
Controller, Talker, or Listener. The controller, as the
name implies, has the responsibility to control inter-
face activity. The controlier, of course, must be equip-
ped with the proper interface module. Controllers
transmit all device independent commands to other
devices in the interface and usually have Talker and
Listener capabilities. The counter cannot serve as a
controller.

3-109. Talkers are devices that have the ability to
send data or device dependent commands through
the interface. Note that a talker will not actually send
its data or information until told to do so by the
controller. The counter has Talker capabilities. In
special situations, one device may be classified as a
Talk-only device and sends information to Listen-only
devices. Such a system would not have a controller.
For example, the counter can be configured to the
Talk-only mode and send measurement results to a
printer. (TALK ONLY Address = 31).

3-110. Listeners are devices with the capability to
receive information over the interface. Listeners must
also be enabled by the controller o receive the
information.

3-111. INTERFACE SYSTEMS TERMS
3-112. The following paragraphs define the terms
and concepts used to describe HP-IB and HP-IL
systern operations.

a. ADDRESS: Each device in the interface is as-
signed an address. The address is used to specify
which device on the interface will receive information
or send information.

b. BYTE: A byte is a unit of information consisting
of eight binary digits called bits.

<. DEVICE: Any instrument or unit that is HP-1B or
HP-IL compatible is called a device.

d. DEVICE DEPENDENT: An action a device per-
forms in response to information sent through the
interface. The action is characteristic of a particular
instrument and will probably vary from device to
device.

e. DEVICE INDEPENDENT COMMAND: A com-
mand predefined by the interface standard to have a
specified bit pattern and resulting action.

3-12

f. DEVICE DEPENDENT COMMAND: A com-
mand not predefined by the interface siandard,
which is specific to a particular instrument or family
of instruments.

8 POLLING: Polling is a process typically used by
a controller to locate a device that has requested
service from the controller. There are two types of
polling; Serial Poll and Parallel Poll:

1. Serial Poll. When the controller executes a
serial poll, the addressed device sends one
byte of operational information called a status
byte. If more than one device in the interface is
capable of requesting service, each device on
the interface must be serial polled until the
device that requested service is located,

2. Parallel Poll. When the controller executes a
parallel poll, all devices on the interface re-
spond, each one setting or clearing a particular
data bit to indicate whether or not itrequested
service.

3-113. ADDRESS SELECTION

3-114. MANUAL ADDRESSING. To use the
counter in a system, set the rear panel address
switches to the desired address. Addresses 0 through
30represent the addressable mode range. Address 31
selects the Talk-only mode. The addressable made is
used when the counter functions as a talker and a
listener. The TALK ONLY mode {Figure 3-10) is
employed when the counter is operating in an
output-anly condition (no controiler on the bus) and
sends its data to another device on the bus, such asa
printer, set to LISTEN ONLY.

ADDRESS
6 8 4 2 1

FOR INTERNAL TESTS

Figure 3-10. HP 5384A and HP 5385A Address Switches
Shown in Address 37



3.115. The five rightmost switches, As through A1,
set the address of the counter. Table 3-4 shows all
possible address settings and the corresponding ASCII
codes used by some controllers for talk and listen. The
counter is factory set to address 03 as shown in Ta-
ble 3-4. Address 21 is not allowed because that
address is assigned to the controller device.

3-116. AUTOADDRESSING. Autoaddressing is a
method of setting the instrument’s address, unique to
HP-IL, and is provided by the HP-85A, HP 41C/CV.
When autoaddressing is enabled, each device in the
loop is assigned an address by the controller. The
assigned address will probably be different from the
factory preset address. The counter, for example, has
a preset address of 03. If the counter is the only device
in the loop with the controller, the controller will
assign it an address of ““1”. The address permits the
controller to specify or select a particular device in
the loop when sending commands. As shown in
Figure 3-11, addresses are assigned to particular
devices sequentially around the loop inthedirection
of information flow. The first device after the con-
troller is assigned an address of “1”. The second
device is assigned the address of “2”, and so on
around the loop. The controller has an address of “0”.

; PRINTER . PLOTTER
LISTENER | LISTENER
ADDRESS 1 ADDRESS 2
CONTROLLER VOLTMETER
TALKER ADORESS 0 ADDRESS 3 TALKER
LISTENER LISTEMNER
b
FREQUENCY
COUNTER
TALKER - )
LISTEMER
ADDRESS 4

HP 5384A and HP 5385A
Operation and Programming

Table 3-4. Address Selection

Rear panel address switch:

ADDRESS
% 8 4 2 1

| ABdHGne

AT As As A A3 A2 A

I— NOT USED
FOR INTERNAL TESTS

(shown in addressable mode, and address 03)
NOTE

*Select the decimal address from the 1able below
and set the address switches to the corresponding
positions.

ASCl CODE
CHARACTER

5-B1T

ADDRESS SWITCHES DECIMAL

LISTEN| TALK coot

>
F-9
=
[

Figure 3-11. Typical HP-IL System Addressing

3-117. The interface status of the counter is indi-
cated on the front panel by an arrow appearing above
the REM ADRD labels on the front panel.

3-118. INTERFACE COMMANDS

3-119. The commands that the counter recognizes
can be separated into two classes: device dependent
commands and device independent commands. De-
vice dependent commands are those that are unique
to the instrument and are defined by the instrument
designer. They are normally sent 1o an instrument as
ASCIl strings. A detailed description of device de-
pendent commands begins in paragraph 3-138, De-
vice Dependent Commands.
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3-120. Device independent commands, on the other
hand, are defined by the interface standard document
and are the same in all instruments. These commands
areidentified by a three letter mnemonic such as GTL,
which represents Go to Local. Device independent
commands are sent as specially encoded bytes on the
interface and not as ASCI! strings. Thus these com-
mands cannot be sent using the OUTPUT statement
on the HP-85A. However, many controllers do incor-
porate a command of the form SEND7;CMDnnn,
where nnn is the decimal equivalent to the bit pattern
corresponding to a particular device independent
command.

3-121. INTERFACE CAPABILITIES
3-122.  Since the device independent commands are
standardized and are the same in all instruments, the
functions these commands perform can be listed on
the instrument in a standardized manner. This is
known as the interface capability label.

HP-1B  SH1, AH1, T5, TEO, L4, LEO, SR1, RL1, PPQ,
DC1, DT, CO, Et

R, AH,SH1, D, L1,(T1, 2, 3, 4, 5,), C0, DC2,
DT1, PP1, 5R2, AA1, RL2, PDO, DD1

HP-IL

3-123. The number following the interface function
code indicates the particular capability of that function.

3-124. Table 3.5 provides a list of the interface capa-
bilities of the instrument.

3-125. META MESSAGES

3-126.  In order to simplify the use of the HP-1B and
HP-IL interfaces, HP has developed what is called the
Meta Message concept. Rather than requiring the
user to remember all the device independent mes-
sages and their interactions, useful sequences of
these commands have been integrated into a single
command on many of HP’s controllers. For example,
to clear the instrument at address 03 using the device
independent commands, it is necessary to send the
sequence ATN, UNL, MTA, LAD 03,SDC. Inthe HP-85,
the command CLEAR 703 causes this sequence to be
sent with no further user interaction, This greatly
simplifies the use of the interface,

3-127.  Many of the meta messages as implemented
on the HP-85A may be sent in either of two forms,
either with or without addressing. The form with
addressing will normally listen address the instru-
ment. For example, the command REMOTE 703 will

3-14

Table 3-5. Interface Capabilities
HP-IB| HP-IL |DESCRIPTION
SH1 SH1 |The instrument can generate messages.
AH1 AH

The instrument can interpret received
messages,

R [The instrument can receive messages.
D |The instrument can drive the HP-IL
loop.

TS T12345 |The instrument can function as a talker.
In addition, it can operate as a Talker
Only instrument and can respond to
serial poll, send device 1D, and send
accessory 1D,

TED The instrument cannot function as an
extended talker.

L4 L1 |[The instrument can function as a
fistener. It will accept commands via
the interface, In addition, it will untalk

itself if addressed as a listener.

LEO The instrument cannot function as an
extended lstener.

SR1 SR2 1The instrument can generate a service
request. In addition, the instrument can
generate an IDY frame on HP-IL.

RL1 RL2 |The instrument can operate in both re-
mote and local modes. In addition, it
can respond to local lockout.

PP PP1 |The instrument does not support
paraliel poli on HP-1B, On HP-IL, the
instrument does support parallel poll.

LC1 DC2 {The instrument supports hoth the
device clear {DCL) and selected de-
vice clear {SDC) commands.

DT DT1 |The instrument can be remotely
triggered,

Co C0 |The instrument cannot function as a

controller.

AA1 |The instrument can be remotely ad-
dressed with simple (non-extended)
addresses,

PDO {The instrument cannot be remotely
powered down.

DD1 | The instrument responds to the device
dependent listener (DDL) command.

E1 The instrument places one load on
the HP-1B system.

send REN and then make the instrument a listener. In
the following tables, the form with addressing is
shown,

3-128. Table 3-6 lists the meta messages, their results
in the counter, and typical interface message se-
quences corresponding to them. The sequences are
typical in that different controllers may send different
sequences, while still obtaining the same results.




3-142. Blanks are inserted to make the message 17
bytes long.

For example:
F +4.5834126E-+5<CR/LF>
| 1

17 characters
NOTE

There will be no decimal point in the string if it

occurs just before the E (this will occur only for

measurements with only one significant digit).
3-143. Numeric Entry
3.144. Numeric entry follows the code and format
guidelines of the |EEE 728 standard for NR3 numbers.
This is a “free format” type of input, with spaces
allowed before a numeric entry begins, but not
afterwards. A decimal point is allowed anywhere in
the mantissa, but not required.

3-145. All local functions are programmable with
individual command codes via the interface. In
general, all functions operate the same in remoteasin
local. The counter commands are listed in Table 3-9,
Instrument Programming Command Set.

3-146. The examples at the end of this section de-
monstrate programming capabilities of the counter.
The examples are written for the HP-85A controller. A
summary of the program operation and aline-by-line
description are provided for each example.

3-147. N Initialize

3-148. This command causes the instrument to exit
its current state and go to the power oninitialize state
unless the instrument is in an error state, If theinstru-
ment is in an error state, the error condition must be
cleared before the “IN” command is accepted. The
error may be cleared by pressing the blue resetkey on
the front panel or by sending a DCLor SDC command
to the instrument.

3-149. WAD and WA1 Wait to Send Mode Off/On

3-150. The wait to send mode forces the instrument
to wait for ameasurement to be read by the controller
before it can start a new measurement. This mode is
especially useful when used with service request. The
instrument will make a measurement and when the
measurement is complete, it will assert SRQ alerting
the controller to the fact that the measurement is
complete. This process ensures that the controller
knows when the measurement was made and that it

HP 5384A and HP 5385A
Operation and Programming

Table 39, nstrunrent Command Set

CODE FUNCTION DESCRIPTION

FU1 Freq. A Measure frequency of
A-Input

FU2 Per A Measure periad of
A-Input

FU3 Freq. B Measure frequency of
B-1nput

CK CHECK 10MHz| Check mode {10 MHz)

ATO Attn A {(X1) Select X1 A-Input

AT1 Attn A (X20)  |Select X20 A-Input

0 FILTER A (off) |Disable A-Input 100 kHz
LPF

FI1 FILTER A {cn) |Enable A-Input 100 kHz
LPF

MLO MAN LVL (off) | Disable Manual level
control

ML MAN LVL (on) | Enable Manual level
control

GA1 0.1 Select 0.1 sec gate time

GA2 1.0s Select 1.0 sec gate time

GA3 10s Select 10 sec gate time

RE Reset Gate Reset Display &
restart measurement

]| Digit Inc Increment display digits

oD Digit Dec Decrement display digits

DN Digit Norm Display digits normal

FNT1 Diag. 1 CPU self-test

FN12 Diag. 2 7O Address

FN13 Diag. 3 Interpolator short-cal

FN14 Diag. 4 Interpolator long-cal

IN Initialize Reset & go to Default state

WAL Wait (off) Wail-to-send data mode off

WA1 Wait (on) Wait-to-send data mode on

DR<string>(Rmte Dspy Write to LCP “string”

DL Lel Dspy Return L.CD 1o local’

IDorSl  |Send ID Send Device ID

SM<num> [SRQ mask Set service request mask
- (num)

LE Load Error Loads data into Error
Code Register

SE send Error Send error code

does not have to wait for the full duration of the
measurement to receive data.

3.151. WA places the instrument in the wait 10 send

mode. WAD takes the instrument out of the wait to
send mode and allows it to function in its normal

3-17
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state. In the normal state, measurements are made
continuously regardless of whether or not those
measurements were read by the controller.

3-152. DR (string) Remote Display

3-153. The remote display command is legal only
when the counter is in the measurement mode. If the
command is received while the counter is in the
diagnostic mode, an error will be flagged.

3-154. The remote display command allows the user
to send any message, 12 characters in length ex-
cluding punctuation, to the LCD. A punctuation mark
{comma, colon, or decimal paint}can be sent between
each of the characters,

3-155.  Although the counter will continue making
measurements, the LCD will contain the messa ge sent
with the “DR” command rather than the measure-
ment data.

3-156. Whenever a new message is to be displayed,
the remote display command must be sent. Thuseach
new message must be sent in the form “DRXXXXXXXXXX”,
where the X’s represent the message to be displayed.
Carriage return, line feed, form feed, horizontal tab,
and vertical tab can be used as terminators for a
remote display message, A message sent to the display
will remain there until 2 command which causes a
change in the display is sent to the counter.

3-157. The remote display mode can be terminated
in several ways. Sending a “DL” (display Jocal) com-
mand will terminate the remote display mode with-
out changing the state of the counter in any other
way. When the counter receives this command, it will
clear the display and resume displaying measurement
data. Sending a diagnostic command also terminates
the remote display mode, but it causes the counter to
exit the measurement mode as well, Pressing the
RESET/LOCAL key is another way of terminating the
remote display mode, however, the key will cause the
counter to exit the remote state and enter the local
state. Any transition from the remote state to the local
state, caused by the controller, will terminate the
remote display mode as well.

3-158. If an error condition is generated while the
instrument is in the remote display mode, the error
message will be displayed just as in any other case.
However, when the error is cleared, the counter will
no longer be in the remote display mode; it will begin

3-18

displaying the measurement data rather than the
message contained in the LCD prior to the error
condition,

3-159. DL Display Local

3-160. The display local command allows the user to
terminate the remote display mode without changing
the state of the counter in any other way. When the
counter receives this command, it will clear the
remote display message and begin displaying mea-
surement data.

3-161. 1D and S| Send Device ID

3-162. These two commands perform the same
function. Whenever the counter receives either of
these two commands, it will send its ID to the
controller. Either “HP 5384A” or ““HP 5385A" will be
sent to the controller. The counter will wait until the
device ID is read by the controller before it will
resume taking measurements again.

3-163. SE Send Error

3-164. When the send error command is received,
the instrument will send the number of the detected
error {there may be more than one} to the interface
bus. We recommend the “SE” command be used in a
string by itself.

3-165. LCD Character Set

3-166. Table 3-10 shows the characters the instru-
ment can produce. Included in the table is a code
needed 10 produce the character and how the
displayed character will look.

3-167. PROGRAM EXAMPLES

3-168. The following examples demonstrate pro-
gramming capabilities of the HP 5384A and HP 5385A.
The first four examples are written for the HP-85A
controller. The fifth example is written for the HP
41C/CV. A summary of the program operation and a
line-by-line description are provided for each example.

Example 1 Instrument Identification
Example 2 Reading Status Byte
Example 3 Frequency A

Example 4 Remote Display

Example 5 Frequency A Measurement
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Table 3-7. Meta Messages and Controller Commands

3-129. Table 3-7 lists the meta messages and the HP
9825, HP-85, and HP-41C commands that correspond
to them. (Only the addressed form is shown for the
commands that support both the unaddressed and
addrassed forms. The HP-41C requires the address
selection to be made using a SELECT statement.) The
table assumes the instrument is set to address 03 and
the interface to select code 7.

MESSAGE DESCRIPTION/RESPONSE MESSAGE HP 9825 HP-85 HP-41C
DATA A means to send device dependent com- DATA wrt 703, A$ OuTPUT OUTA
mand and receive measurement data. 703; A%
HP-IB: [UNL, MTA, LADn, data| red 703, A$ ENTER INA
HP-IL: |UNL, MTA, LADn, SDA, data 703; A%
TRIGGER Starts a new measurement. TRIGGER trg 703 TRIGGER 703 | TRIGGER
CLEAR will clear the display. If in error state, CLEAR cr 703 CLEAR 703
clears error only.
|UNL, MTA, LADR, 50C]| REMOTE rem 703 REMOTE 703 REMOTE
REMOTE Disables front panel keys {except for LOCAL lel 703 LOCAL 703 LOCAL
Reset/Local). LOCAL/ Id 7 LOCAL 7
[REN, UNL, MTA, LADn{ CLEAR
LOCAL Enables the front panel keys. LOCKOUY
|UNL, MTA, LADn, GTL| LOCKOUT o7 LOCAL
LOCAL Enables the front panel keys and clears LOCKOUT 7
and Lecal Lockout. SERVICE STATUS
CLEAR HP-IB: | REN | REQUEST 715 A
LOCKOUT | HP-IL: | NRE| STATUS rds 703) | SPOLL (703) | INSTAT
LOCAL Disables the Reset/Local key when in BYTE
LOCKQUT |remote. “STATUS PPOLL (7)
ILLOI BIT
SERVICE This command is ignored when received PASS
REQUEST |[by the instrument. It will be sent by the
. 5 CONTROL
instrument when an enabled service
condition is present. ABORT cli7 ABORTIO 7 STOPIO
STATUS Presents status information. *DEVICE SEND 7; FINDID
BYTE HP-1B: 1D CMD 255
[UNL, MLA,TADn,SPE,data, SPD, UNT| *ACCESSORY SEND 7:
HPpIL: ID CMD 254
|UNL, MLA,TADn, 55T, data, UNT|
STATUS single bit parallel poll response indicates *HP-IL only.
BIT hg h ’;1 P pe N Typically, HP-IL uses an address code of 9nn and HP-IB uses
w e_t er this Instrument 15 requestmg an address code Of nn.
service,
« oYl N 3-130. SRQ, SRQ MASK, AND STATUS
PA Not supported. B
CONTROL YTE
ABORT Terminates hus communications by 3-131.  SRQ and Status Byte
unlistening and untalking all instruments.
[IFC| 3-132. When in remote operation, the counter can
DEVICE Causes the instrument to send the string send a service request (SRQ) to the controller to
D “HP 5384A" or “HP 5385A" indicate the need for attention and can act as an
[UNL, MLA, TADn, SDI, data| interrupt to the current sequence of events. Typically,
ACCESSORY| Causes the instrument to send the num- SRQ indicates data is ready to transmit and/or an
D ber 81 in binary. This identifies the instru- error condition exists, The counter can send an SRQ
ment as a measuring instrument. o the troll r any, [ no
TONL, MLA. TADn, SAI datal controller under any, all, o ne of the

following conditions, as defined by the Service
Request Mask. The Service Request Mask (SM com-
mand) must be set prior to the condition, Refer to
paragraph 3-136.

a. DATA READY. A measurement has been com-
pleted and is available for collection.

k. ERROR. An Error or Failure condition exists,
and is displayed.

c. LOCAL. The instrument is in local.

3-15
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3-133. In general, the controller can read the counter
Status Byte at any time to check selected operating
conditions. During remote operation, you may
selectively program the counter Service Request
Mask (SMnnn) to identify the conditions which you
feel may require service or data collection.

3-124. Once SRQ has been sent, the controller can
identify which condition or conditions caused the
Service Request by reading the Status Byte. When the
Status Byte is read, conditions that exist will be setto 1
whether or not enabled as a condition to generate
SRQ. Sending a “rds (703)” with the HP 9825A, or
“A=SPOLL {703)” with the HP-85A requests the eight-
bit binary status byte. The number returned will be a
decimal equivalent to the sum of the different status
bits set, as shown in Table 3-8.

3-135. For example; the instrument requested serv-
ice (SRQ) and reading the Status Byte returned a value
of 797", This can be interpreted as 64 + 32 + 1 =97,
meaning the SRQ FLAG is set, power is on,and dataiis
ready. The bits of the Status Byte are set regardless of
the Service Request Mask. However, if that bit is
masked out, it will not generate an SRQ.

3-136. Service Request Mask

3-137. Upon receipt of the Service Request Mask
Command (SM Command), the instrument will load
the binary value of “nnn” into the service request
mask register. The SRQ line bit will be “set” if a bit in
the status byte becomessetand the corresponding bit
in the service request mask is set. To specify the
service request mask, send the SM command, fol-
lowed by the decimal number that represents the sum
of the bits that you want enabled. You may send any
number between “0” and 255", aithough only the
five least significant bits are used. The binary value of
“nnn” is interpreted as follows:

{DECIMAL)

BIT MEANING WEIGHT
NOT MASKABLE

Bit7 Always0 ................ 128
Bitée SRQ .................... 64
Bit5 PowerOn ............... 32
MASKABLE BITS

Bit 4 Instrumentin Local ...... 16

Bit3d Always0 ................ 8

Bit 2 Error or Fail Condition ... 4

Bit1 Always0D ................ 2

Bit0 DataReady .............. 1

For example, sending the command “SM5" will
generate a service request (SRQ} after an error

3-16

Table 3-8 HP 5384A and HP 53854 Status Byte

D7| Db D5 D4 D3 D2 3] Do
0 | SRQ [POWER|LOCAL| 0 |ERROR| 0 | DATA
FLAG| ON or READY
FAIL
28| o4 32 16 8 4 2 1

or fail condition or data is ready (4 + 1). Sending
the command “SM0” masks off (or disables) all
SRQ conditions, The condition or conditions
which caused the service request may be
determined by reading the Status Byte.

3-138. DEVICE DEPENDENT
COMMANDS

3-139. The counter will accept command strings in
either upper or lower case. Spaces, commas, and
semicolons between commands are interpreted as
command terminators. In addition, parity bits will be
ignored. Depending upon the controller, this can
help to speed-up programming. The following free
format command statements will produce identical
results:

QUTPUT 703; “FU1,AT1,FI1,ML1,CGA2,DN”
OUTPUT 703; “ful,at1,fil,ml1,ga2,dn”

3-140. OQutput Formats

3-141.
format:

Data is output to the HP-IB in the following

[Alo[olo[p[p]o]o]o]o]o]c]o]olel«]D] crnr
/

EXPONENT
13 CHARACTERS

ALPHA
CHARACTER
1 CHARACTER:

MEASUREMENT
DATA FIELD
113 CHARACTERS:

<N SPACES> t+ <J DIGITS> - <K DIGITS>

Alpha character

Variable number of blanks
+ or - sign

Digit

Decimal Point

Variable number of digits
E

+ or - sign

One exponent digit
Carriage Return

Line Feed
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EXAMPLE 1. INSTRUMENT IDENTIFICATION ﬁ

The following example demonstrates how to display the identification address of the counter on the display
screen of the controller. The program clears the HP 5384A/HP 5385A then requests the instrument identification.
The response is read into “N$”, which is then displayed. Note: To use this example with an HP 5385A, substitute
HP 5385A wherever HP 5384A is entered.

PROGRAM

10 REWM Example #1: INSTRUMENT IDENTIFICATION YTAR1"
20 CLEAR @ DISP USING "5/"
30 DISP " Searching for S384A address... " @ DISP
40 N3="NOT 5384A"
50 FOR $=700 TO 730
60 IF $=721 THEN 140
70 DISP S @ BEEP 250,75
80 SET TIMEOUT 7;100
90 OUTPUT § ;"ID"
100 ENTER $ ; N$
110 IF N$="HPS384A" THEN 230
120 CLEAR §
130 ABORTIO 7
140 NEXT §
150 BEEP 200,200
160 CLEAR @ DISP USING "5/"
170 DISP "Address not found."” @ DISP
180 DISP "Verify HP-1B connection and that the 5384A is not in the TALK"
190 DISP "ONLY mode.,"
200 DISP @ DISP "Press 'CONT' when ready.”
210 PAUSE
220 6070 20
230 DISP & BEEP & DISP ™ HP 5384A FOUND AT ADDRESS™>S;"!™
240 END
PROGRAM DESCRIPTION
Line 10 Remarks; comments only, does not affect the program.
Line 20 Clears the controller display only and places the cursor near the middle of the controller display
screen.
Line 30 Message inside quotes is displayed on controller display screen and the cursor skips one line.
Line 40  Set “N$” equal to “not 5384A”.
Line 50 Loop “S” from address 700 to 730
Line 60 If instrument value = 721 (calculator address) then go to line 140.
line 70  Display instrument address and beep, The number “75” determines the length of time of the beep
and ““250” determines the pitch.
Line 80  Set time out on address 7 to 100 ms,
Line 90 Send “1D” command to instrument with address = to “S".
Line 100 Read instrument “ID” response into “N$”.
Line 110 If contents of “N$” equals “5384A", then jump to line 230.
Line 120 Clear instrument at address “S”.
Line 130 Terminates any data transfer on address 7.
Line 140 Increment to next address.
Line 150 Beep.
Line 160 Clears controller display only and places the cursor near the middle of the controller display.
Line 170 Display string within quotes on the controller display and skip on line.
Line 180 Display string within quotes on controller screen.
Line 190 Display string within quotes on controller screen.
Line 200 Skip one line and display string within quotes on controller display.
Line 210 Halt program until user presses “CONT”.,
Line 220 Go to line 20.
Line 230 Skip a line, beep and display string within quotes and the address of HP 3384A.
Line 240 End program execution.
3-19
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EXAMPLE 2. READING STATUS BYTE

The following example reads the status byte of the HP 5384A/HP 5385A by a serial poll at address 03. The value
returned is input into *‘A”, The program first displays the status byte prior to the error condition. After the error
condition is generated by sending an illegal command “FUS”, the program again displays the status byte of a
different value.

10
20

110
120
130
140
150
160

PROGRAM

REM Example #2: READING STATUS BYTE "TARZ"

=703

CLEAR @ DISP USING "3/"

OUTPUT § ;"sms®

A=SPOLL(S)

DISP "The value of the status byte prior to the error condition is"
ISP "equal to"jzAz"."

DISP

DISP "Press '"CONT' to generate an SR& and alter the status byte value."

DISP & PAUSE

BEEP

OQUTPUT S ;"FUs"™

A=SPOLLC(S)

DISP "The value of the statuys byte after the error condition is"
DISP "equal to";aA;"."

END

PROGRAM DESCRIPTION

Line 10 Remarks; comments only, does not affect the program,
Line 20  Set “S” =to 703.
Line 30  Clears the controller display only and the cursor skips three lines. The reason for skipping 3 lines is

simply to bring the cursor near the middle of the display screen.,

Line 40  Send service request mask to HP 5384/HP 5385 at address equal to “S” for error or failure condition or

data ready condition.

Line 50  Read status of HP 5384A/HP 5385A {into A} by a serial poll at address equal to “s”.

Line 60  Display message within quotes.

Line 70 Display message within quotes and the status byte.

Line 80  Skip one line on controller screen,

Line 90  Display message within quotes.

Line 100 Skip one line on controller screen and halt program execution until user presses “CONT”.
Line 110 Beep.

Line 120 Output “FUS” command to HP 5384A/HP 5385A at address “5” (“FU5” will generate an error

condition).

Line 130 Read the status of HP 5384A/HP 5385A (into A} by a serial poll at address “S”.
Line 140 Display message within quotes.

Line 150 Display message within quotes and status byte.

Line 160 End program execution.
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a EXAMPLE 3. FREQUENCY A

. The following example demonstrates how to display a Frequency A measurement on the controller display
screen. The address is setto 03 and the “IN” command is sentto the HP 5384A/HP 5385A. The response s read into
“A$”, which is then displayed.

PROGRAM

10 REM Example #3: FREGQUENCY A "TAR3"
20 §=703

30 OUTPUT § ;"IN"

40 ENTER § ; AS

50 DISP "FREQUENCY A =";AS$LZ21]

40 GO0TO 30

70 END

PROGRAM DESCRIPTION

Line 10 Remarks; comments only, does not affect the program.

Line 20 Set “S” equal to 703,

Line 30 Output “IN” command to HP 5384A/HP 5385A at address “S".
Line 40 Read HP 5384A/HP 5385A response into “A$”.

tine 50 Display “Frequency A="; followed by the contents of the second character onward of “A$”.
Line 60 Go to line 30.

Line 70 End program execution.

. EXAMPLE 4. REMOTE DISPLAY

The following example demonstrates how to send messages to the display of the counter, The program sets the
address to 03 then sends a message to the display of the counter.

PROGRAM
10 REM Example #4 REMGTE DISPLAY "TARGL"
20 §=703
30 OUTPUT S ;"DR HP 5384A"
40 END

PROGRAM DESCRIPTION

Line 10 Remarks; comments only, does not affect the program.

Line 20 Set “S” equal to 703.

Line 30 Send remote display message (HP 5384A/HP 5385A) to instrument at address 5",
Line 40 End program execution.

-1



HP 5384A and HP 5385A
Operation and Programming

EXAMPLE 5. FREQUENCY A MEASUREMENT
The following example demonstrates how to display a Frequency A measurement on the display {X register) of .
the HP-41C/CV. Included in the example are the keystrokes required to program the HP-41C/CV.

The following program initializes the counter (locates the counter in the loop and sets the counter to Remode
mode). After initialization, the program sendsinstructions to measure the frequency atInput A, set up a gate time
of one second, enable the 100 kHz Low Pass Filter, and send the measurement back to the display of the HP-
41C/CV.

For the example, use the set-up shown in Figure 3-12, Example 5 Set-Up, and make the fellowing adjustments.

Set a signal generator to a sine wave frequency of 500 kHz + 10 kHz.
Set an output level of 250 mVv * 100 mV.

Connect the signal generator to Input A of the HP 5384A/HP 5385A.
Cycle the HP 5384A/HP 5385A counter from STBY to ON,

Press the INPUT B key.

AN

HP-IL INTERFACE BUS

HP 8656A
SIGNAL GENERATOR

Dooooodo . .- O G, .
2 .:,D]E}E,ﬁg @ mE e [T
—amr—
HP 533;1:25 53854 | \WWPUT A RF OUTPUT
FREQU
CALCULATOR COUNTER BNC CABLE

Figure 3-12. Example 5 Set-Up
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Use the following keystrokes to:

HP 5384A

and HP 5385A

Operation and Programming

1. Program the HP-41C/CV to perform the Frequency A measurement.

2. Execute the program.
NOTE: Clear Memory First.
HF 41C/CV

1.

: O@O0O

3 O @) @mn (OO @
4, IND

5. () (cf)w

o w0000

7. (xea) (apHa) rinpio (aLpHa)

8. (aema)ru( Jrea( Jzm ()1

o (320 ) ov ()

10. IND
Walcololo

12.

O @) @ w Or (s O+ Eom
4. ()

13.

L

' (@m
16. ()

HP 41C/CV DISPLAY

A il it
a8 REL H&
28 REG 4G
P...--—
T T
Z 0 LILTIN IBY
2 XEQTRUTDIO
l‘i:g I-F,' i ™
- | |
\7!_! L PRGM
JUTHFSIEYA
T '\;-,m‘rpvmnfﬁ
- " Ly ..LNP“JGJ“.'..IJ
— — =
26TFU IGREFT !
a'l w',l‘l‘i'l‘lll?ﬂ
' N (] l_ll_l:m
PR
— T 7
A8 XEQTING
7 A -~
A A RLLJ EBPRGM
ATATATA A
(2 AN A A
aoN TN Y _
N TN IBY 15
VA A VA TA A
AN ANARAR'S]
7 R A A TR
A NA N A AN
USER
3-
USER PAGM

NOTE: All shaded keyes D represent the gold shift key on the HP 41C/CV.
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Operation and Programming

Step 1
Step 2

Step 3

Step 4

Step 5

Step 6
Step 7

Step 8

Step 9

Step 10
Step 11
Step 12
Step 13
Step 14
Step 15

Step 16
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PROGRAM DESCRIPTION

The program (PRGM) key places the HP 41C/CV into the programming mode, Keystrokes are recorded
as programming instructions. The PRGM annunciator appears in the display.

The GTO key places the HP 41C/CV at the end of program memory and inserts the END instruction if
it is not present. The HP 41C/CV displays the number of registers left in program memory.

The Label {LBL} key labels the program with the name “IN184”. The ALPHA key toggles the HP 41C/CV
into and out of ALPHA mode to enter letters in the program name. Press the gold shiftkey before key-
ing each number,

The Execute (XEQ) command followed by the Auto input/output (AUTOIO) command, sets up the
loop so the interface automatically searches for the proper device to carry out the operations of
the program.

Flag 17 is cleared. Flag 17 controls how the HP-IL moduel uses the standard end-of-line indicator; Car-
riage Return (CR) and Line Feed (LF).

The name of the device the interface will search for is entered here.

The Execute (XEQ) command followed by the Find Identity (FINDID) command causes the interface
to search for the HP 5384A and determine the address of the device on the loop.

The command codes that cause the counter to make the Frequency A measurement, set the gate time
to one second and enable the 100 KHz low pass filter are entered into the ALPHA register.

The Execute (XEQ) command followed by the Output A (OUTA} command causes the contents of the
ALPHA register to be sent to the counter,

The Execute (XEQ) command followed by the Input Decimal {IND) command causes the counter dis-
play (X register) of the HP 41C/CV,

The GTO command places an END statement at the end of the program, The display will show how
many registers are left in program memory,

The program (PRGM) key toggles the HP 41C/CV out of the program mode.

The Assign (ASN) key will assign the program “IN184” to a key location on the HP 41C/CV keyboard.

The LN key is the key location selected for the program “IN184". The assigned key location 1, 5, {Row
1, Column 5} is briefly displayed at the right side of the display.

The USER key toggles the HP 41C/CV into the USER mode for access to the programs called up by the
various key locations.

The LN key in the USER mode executes the program “IN184”. Program execution is indicated by a

}' symbol moving across the display from left to right.



Table 3-10. LCD Character Set

HP 5384A and HP 5385A

Operation and Programming E

ok coae oeamar [ G50 AR peomal | G Guam,  DECIMAL
E NULL @ 0,64 Vo oswev 2286 , , 44
R SOH, A 1,65 },\# ETB, W 23, 87 - —m 45, 109
B STX B 2,66 X CAN,X 24,88 . %,
E EXT, C 3, 67 vV EM, ¥ 25, 89 / /0 47, 1M
I} EOT, D 4,68 Z SUB, Z 26, 90 E 0, p 48, 112
E ENQ, E 5,69 E ESC, | 7, 0 ! 1,9 43, 113
F ACK, F 6,70 AN FS,\ 28, 92 E 2,¢ 50, 114
E BELL, G 7,7 :; GS, | 29, 93 -3 3,5 51, 115
- BS, H 8,72 p RS, A 30, 94 L 4t 52,116
I HT, | 9,73 _ us, _ 31,95 S 5,u 53, 117
,J L, ] 10, 74 space  space," 32,96 E 6, v 54, 118
H VT, K 1,75 ! La 33,97 —i 7w 55, 119
L FF, L 12, 76 I “b 34, 98 B 8, 56, 120
,"1 CR, M 13,77 ﬁ #, 35, 99 g 9,y 57, 121
}\{ 50, N 14, 78 % $, d 36, 100 g z 122
8 51, O 15,79 % %, e 37, 101 : 58, 122
P DLE, P 16, 80 E & f 38, 102 7 ; i 59, 123
g DC1, Q 17, 81 ' "8 39, 103 !_’ <, | 60, 124
3 bR w2 { (h 40, 104 - =,§ 61,125
S DC3, 5 19, 83 p i 4, 105 by >, ~ 62,126
T bcat 2084 ¥ “ 42, 106 3 ?, DEL 63,127
U NAK, U 71, 85 - + k 43, 107 3 [ 108
¢ n 110

3-25

HP-IB
sYnTEMa



HP 5384A and HP 5385A
Performance Tests

SECTION |V
PERFORMANCE TESTING

4-1. INTRODUCTION

4-2. The procedures in this section provide two
types of tests. First, a complete performance test for
the HP 5384A and HP 5385A Frequency Counters.
They can be performed without access to the interior
of the instrument. The second test is an HP-IB
verification test using the HP85A controller.

4-3. EQUIPMENT REQUIRED

4-4. Equipment required for complete test and
operation verification is listed in Table 1-2. Any
equipment which satisfies the critical specifications
given in the table may be substituted for the recom-
mended model numbers.

4-s. TEST RECORD

™\
4-6. Results of the complete performance test
should recorded on a copy of the Performance Test
Card at the end of this section,

4-7. ERROR MESSAGES

4-8. Under certain conditions the counter will dis-
play Error messages. Error messages typically occur
during the power-up, initialize cycle. These messages
indicate a hardware failure or the user has attempted
an improper operation, either through the keyboard
or the interface.

4-9, Performance Test

4-10. The perfermance test is given in Table 4-1. The
performance test verifies all specifications listed in
Table 1-1. All tests can be per formed without access
to the interior of the instrument.

Table 4-1. Performance Test

l. POWER-UP CHECK

Description:

The HP 5384A /HP 5385A Frequency Counter power is set to STBY, then on. The counter will be cycled
through its power-up, initialize subroutine. This test is performed with no external time base signal
applied to the counter. A test is made of all the major function blocks, then goes to its intialize state.
a. Set-up:

Insure that no cables are connected to input A orto the interface connector. Cycle the POWER switch
from STBY to ON.

b. Verify the following:

1. A display “starburst” is shown in all 12-character positions for about one second,
2. The selected address of the instrument interface is displayed for about one second.

3. The display shows “00000000” and an arrow appears over the “A” for “A” channel.

¢. Record the result on the test card (Pass/Fail).

CHANNEL A FREQUENCY RESPONSE AND SENSITIVITY TEST (HP 5384A/HP 5385A)

Description:

A signal generator with a calibrated output is set to the specified HP 5384A/HP 5385A channel A
minimum signal sensitivity level. The frequency is slowly increased from 10 Hz up to 20 MHz at a
constant level. The HP 5384A/HP 5385A reading is checked for the proper count. For the range of 20
MH2 10 100 MHz, a different generator is used.
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HP 53B4A and HP 5385A
Performancea Tests

Table 4-1. Performance Test (Continued)

Specifications: 10 Hz to 100 MHz:

25 mVY rms, sinewave, 10 Hz to 50 Hz
15 mY rms, sinewave, 50 Hz to 100 MHz

a. 10 Hzto 50 Hz:

1. Connect the HP 3325A synthesizer/function generator to HP 5384A/HP 5385A A channel
input as shown in Figure 4-1.

BNC
“T" CONNECTOR

l EXT REF IN OVEN QUTPUT

EXT 10 MHz
REF

HP 5384A/HP 53854
FREQUENCY COUNTER

I INPUT A HP 3325A SYNTHESIZER/FUNCTION RF OUTPUT
' GENERATOR (OPTION D01)
L -

BNC CABLE
HP 101000

500! FEEDTHROUGH

figure 4-1. Channel A Frequency Response and Sensitivity Test Setup (HP 5384A/HP 5385A)

2. Set the HP 3325A to outputa 10 Hz sinewave at 25 mV rms. Increase the frequency of the HP
3325A and verify the HP 5384A /HP 5385A dispiays the proper frequency from 10 Hz to S0 Hz.
Record the results on the test card {Pass/Fail).

b. 50 Hz to 20 MHz
1. Use the same set-up shown in Figure 4-1.

2. Set the HP 3325A to output a 50 Hz sinewave at 15 mVY rms. Increase the frequency of the HP
3325A and verify the HP 5384A/HP 5385A displays the proper frequency from 50 Hz to 20
MHz. Record the results on the test card (Pass/Fail).

c. 20 MHz to 100 MHz

1. Connect the HP 8656A Signal Generator to the HP 5384A/HP 5385A A channelinput as shown
in Figure 4=2. :




HP 5384A and HP 5385A
Performance Tests

Table 4-1. Performance Test (Continued)

HP BG56A
SIGNAL GENERATOR TIME BASE OUT

HP 5384A/HP 5385A
FREQUENCY COUNTER

EXT 10 MHz
REF

& | NN EE.
DB EmEs A EES S8 C
M | OO0 O - ] =
. -l

lINF‘UT A RF OUTPUT

\

BNC CABLE

HP 10100C
500 FEEDTHROUGH

Figure 4-2. Channel A Frequency Response and Sensitivity Test Setup for HP 5384A/HP 5385A

2. Setthe HP 8656A to output a 20 MHz sinewave at 15 mV rms. Increase the frequency of the HP
8656A and verify the counter displays the proper frequency from 20 MHz to 100 MHz. Record
the results on the test card (Pass/Fail}.

1. CHANNEL B FREQUENCY RESPONSE AND SENSITIVITY TEST FOR HP 5384A

Description:

A signal generator with a calibrated output is set 10 the specified HP 5384A channel B minimum signal
sensitivity level. The frequency is slowly increased from 50 MHz up to 225 MHz at a constant level, and
the HP 5384A reading is checked for the proper count,

Specifications: 50 MHz to 225 MHz:

10 mV rms, sinewave, 30 MHz to 200 MHz
15 mV¥ rms, sinewave, 200 MHz to 225 MHz

a. 50 MHz to 200 MHz
1. Connect the HP 8656A signal generator to the HP 5384A B channel input as shown in figure 4-3.

HP 88564
SIGNAL GENERATOR TIME BASE QUT

HP 53844 |
FREGUENCY COUNTER
i e

O
= -“-"‘*z“} @\ -
=

5 [Podioogo
~ looooooo @

EXT 10 MH2z
REF

(][]
N0
oom
0o
EIDI
COm
)
[ ]
[ ]|
[ ]
(1]
([ 1]
[ ] ]
0o
P oo

{

INPUT B RF OUTPUT

BNC CABLE

figue 4-3, Channel B Frequency Resonse and Sensitivity Test Setup for HP 5384A
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Table 4-1. Performance Test (Continued)

2. Setthe HP 8656A to output a 50 MHz sinewave at 10 mY rms. Select frequency B on the HP
2384A. Increase the frequency of the HP 8656A and verify that the HP 5386A displays the
proper frequency from 50 MHz to 200 MHz. Record the results on the test card {Pass/Fail).

b, 200 MHz to 225 MHz

1. Set the HP 8656A to output a 200 MHz sinewave at 15 mV rms. Increase the frequency of the
HP B656A and verify that the HP 5384A displays the proper frequency from 200 MHz to 225
MHz. Record the results on the test card (Pass/Fail) :

IV. CHANNEL B FREQUENCY RESPONSE AND SENSITIVITY TEST FOR HP 5385A

Description:

A signal generator is connected through a power splitter to the HP 5385A channel B input and to a
power meter. The signal generator is varied over the frequency range, maintaining the specified signal
level. The counter should display the correct frequencies.

Specifications:

15 mV rms {-23.5 dBm) sinewave, 90 MHz to 100 MHz
10 mV rms (=27 dBm) sine wave, 100 MHz to 1000 MHz

a. 90 MHz to 100 MRz

1. Connect the signal generator and the power meter to the HP 5385A channel Binput asshown
in Figure 4-4.

NOTE

There shall be no cabling between
the HP 11667A Power Splitter and
the HP 5385A channel B input or
between the power splitter and the
POwWer sensor.

HP 8640B/OPT 002 SIGNAL GENERATOR

LI OO

VOLTAGE [ dBm EQUIVALENT

6.5 my -30.73 dBm

7.0 mv -30.00 dBm

j RF QUTPUT 8.0 MV -28.93 dBm
1 9.0 mv -27.90 dBm
10.0 mV 26,99 dBm

[ 120 mV -25.41 dBrn
15.0 mv -23.47 dBm

HP 436A POWER METER

|
\ = I |
HP 5385A

FREQUENCY COUNTER ape N

ADAPTER [ BNC CABLE
| [[esaedzs mﬂ| @|

1250-0760
(Y ot o o o |

o TYPE "N
LabooCD 19 ADAPTER
1250-0780
n HP 11667A
el TYPE “N” POWER SPLITTER HP 84814
% ADAPTER POWER SENSOR
1250-0082 / \\
/
i Y 4 “
HP 84914 V4 \\
I Aarrenuator r4 N -
§ (-6dBPAD) V4

Figure 4-4. Channef B Frequency Response and Sensitivity Test Setup for HP 5385A
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HP 5384A and HP 5385A
Performance Tests
Table 4-1. Performance Test (Continued)

2, Set the HP B640B Signal Ganerator so the HP 436A Power Meter reads -17.5 dBm at 90 MHz.
(ncrease the frequency of the signal generator while maintaininga-17.5dBmreading on the
power meter. Verify the HP 5385A displays an increase in frequency, approximately tracking
the signal generator from 90 MHz to 100 MHz, Record the results on thetest card (Pass/Fail}.

b. 100 MHz to 1000 MHz

1, Set the HP 8640B Signal Generator so the power meter reads =21 dBm at 100 MHz. Increase
the frequency of the signal generator while maintaining a -21 dBm reading on the power
meter, and verify the HP 5385A displays the proper frequencies from 100 MHz to 1000 MHz.
Record the results on the test card (Pass/Fail}.

¥. PERIOD A TEST

Description:

A signal generator with a calibrated output drives channel A of the HP 5384A/HP 5383A undertest. The
counter is set to measure the period of the signal. The HP 5384A /HP 5385A should display the proper
count.

Specifications: 10 nanoseconds to 0.1 seconds (100 MHz to 10 Hz)

a. Connect the HP 3325A synthesizer/function generator to the HP 5384A/HP 5385A Channel A
input as shown in figure 4-5.

BNC
“T" CONNECTOR

IE)(T REF IN QVEN QUTPUT

EXT 10 MHz HP 5384A/HP 5345A
REF ] FREQUENCY COUNTER

| NPuUT A MP 3325A SYNTHESIZER/FUNCTION  RF OUTPUT

i GENERATOR (OFTION 001)

BNC CABLE
HP 10100C

501} FEEDTHROUGH
Figure 4-5. Period A Test Setup

b. Set the counter power switch from STBY to ON and select PERIOD A. Set the GATE time to 1.0
seconds.
Set the HP 3325A synthesizer to 10 Hz at 100 mV rms output.

d. Verify the counter displays 100.00000 milliseconds 70 microseconds. Record the results on the
test card {pass/fail).

¥1. CHANNEL A FILTER AND ATTENUATOR TEST

Description:

A signal generator with a calibrated output drives the channel A of the HP 5384A or HP 5385A under
test. The counter is set up for its Frequency A function, and the channel A filter is exercised at
frequencies below and above its normal 3 dB point. The channel A attenuator is also exercised. The
counter should display the proper frequencies.




HP 5384A and HP 5385A
Performance Tests

Table 4-1. Performance Test (Continued)

Specifications:

Low Pass Filter, 100 kHz, nominal at 3 dB point.
X1 or X20, nominal, selectable.

Perform the following steps to use the Channel A Filter and Attenuator tests. .
a. Set the counter POWIER switch from STBY to ON; set the gate time to 1.0 seconds.

b. Connect the HP 3325A Synthesizer/Function Generator to the HP 5384A/HP 5385A Channel A
input as shown in Figure 4-5.

BNC
“T" CONNECTOR

I EXT REF IN OVEN QUTPUT

EXT 10 MHz
REF

HP 5384A/HP 53854
FREQUENCY COUNTER

ETGEEE ™

(o o o o
Do0ocon,

HE

@

JinpuT A HP 3325A SYNTHESIZER/FUNCTION
i GENERATOR (OPTION 001)

-

QUTPUT

BNC CABLE
HP 10100C

500 FEEDTHROUGH

Figure 4-6. Channel A Filter and Attenuator Test Setup

c. Press the 1 second gate time Key.

d. 1. Set the HP 3325A to output a 50 kHz sinewave at 15 mV rms.

2. Verify that the counter displays 50.0000000K 3 millihertz, with a continuous indication
above “A” and a flashing indicator above “CATE” on the front panel,

3. Enable the channel A FILTER function; observe that the HP 5384A/HP 5385A display has not
changed and an indicator arrow appears in the display above the “FILT” label on the front
panel.

Disable the FILTER function.
Set the HP 3325A to output a 1 MMz sinewave at 55 mV rms,
Verify counter displays “1.00000000M" £10 millihertz

Enable the channel A FILTER function; observe that the counter displays all zeros.

B

Disable the FILTER function and observe that the counter displays 1.00000000 MHz +10
millihertz,

bd

Record the results on the test card (Pass/Fail).

f. 1. Enable the channel A X20 ATTENUATOR; observe the HP 5384A /HP 5385A display showing
eight zeros with indicators above “ATTN" and “A” only. Disable the X20 ATTN function, and
observe the counter displaying the same value asin step e. Record the results on the test card
{pass/fail},
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PERFORMANCE TEST RECORD

HP 5384A and HP 5385A
Performance Tests

HEWLETT-PACKARD MODEL 5384A/5385A
FREQUENCY COUNTER

Serial Number:

Repalr/Work QOrder No.

Test Performed By:

Temperature;
Relative Humidity:

Date: Post Calibration Test:
Notes: Pre Calibration Test
PARA. CORRECT RESULTS
NO. TEST DISPLAY YES NO
. |POWER-UP SELF CHECK
“Starburst” Displayed All Positions “Starburst”
Selected Address Displayed “SELECTED
ADDRESS”
8 Zeroes 00000000
Arrow Qver “A" Channel Displayed A
. | CHANNEL A FREQUENCY RESPONSE
AND SENSITIVITY TEST (HP S384A/85A)
10 Hz - 50 Hz @ 25 mV rms Stable Count
50 Hz - 20 MHz @ 15 mV rms Stable Count
20 MHz - 100 MHz @ 15 mV rms Stable Count
lll. | CHANNEL B FREQUENCY RESPONSE
AND SENSITIVITY TEST (HP 5384A)
50 MHz - 200 MHz @ 10 mV rms Stable Count
200 MHz - 225 MHz @ 15 mV rms Stable Count
IV. |CHANNEL B FREQUENCY RESPONSE
AND SENSITIVITY TEST (HP 5385A)
Display, 90 MHz - 100 MHz @ -17.5dBm  Stable Count
100 MHz - 1000 MHz @ -21 dBm Stable Count
MINIMUM ACTUAL MAXIMUM
V. |PERIOD A TEST
Counter Displays 100.00000 milliseconds 89.93000 100.07000
YES NO
Vvl. | CHANNEL A FILTER AND ATTENUATOR
TEST
FILTER Off 50.0000000K
Enable FILTER A
Flashing Arrow
above GATE
FILTER Off 1,00000000 M
Enable FILTER — Counter Displays
All Zeroes 00000000
Disable FILTER 1.00000000 M
Enable X20 ATTENUATOR Counter
Displays all zeroes 00000000




HP 5384A and HP 5385A
Adjustments

SECTION YV
ADJUSTMENTS
. . Adj t
5-1. INTRODUCTION Table 1. Adjustments
ASSEMBLY ADJUSTMENT COMMENTS
5.2. This section describes the adjustments required A1 Motherboard ART7 HP 5384A/HP 5385A
to maintain the HP 5384A/HP 5385A operating char- +3 vdc Adjustment
acteristics within specifications. Adjustments should
be made when required, such as after a performance A1 Motherboard ATR43 HP 5384A/HP 53854
test failure or when components are replaced that Channel A
may affect an adjustment. [nput Amplifier
Adjustment
5-3. Table 5-1 lists the adjustment procedures,in the
recommended order of performance, and indicates A1 Motherboard ATR32 ﬁ:gfrﬁpﬁgnel B
the adjustable components involved. Adjustment
5-4. EQUIPMENT REQUIRED A1 Motherboard A1R34 HP 5385A Channel B
Input Amplifier
5-5. The testequipmentrequired for the adjustment Adjustment
prot;edures ' Imefj n T‘able 1-4, Recomminded Les:; A1l Motherboard A1CE5 Standard Oscillator
Equipment. Subs_tl_lule insruments may be used i A1CE6 Adjustment
they meet the critical specifications.
A1 Motherboard Y1B 2 TCXO Oscillator
5-6. ADJUSTMENT LOCATIONS Adjustment
. . . e . A1 Motherboard Y1A Oven Oscillator
5-7. Adjustment locations are identified in the Adjustment
procedure for each adjustment.
A3 Battery Chg AIRZ6 Fast Charge
5-8. SAFETY CONSIDERATIONS Threshold
Adjustment
5-9. This section contains warnings t!1at must be A3 Battery Chg A3R2S Fast Charge
follqwed for your protection and to avoid damage to Current Adjustment
the instrument.

MAINTENANCE DESCRIBED HEREIN IS PER-
FORMED WITH POWER SUPPLIED TO THE
INSTRUMENT AND PROTECTIVE COVERS RE-
MOVED. SUCH MAINTENANCE SHOULD BE
PERFORMED ONLY BY SERVICE-TRAINED
PERSONNEL WHO ARE AWARE OF THE
HAZARDS INVOLVED (FOR EXAMPLE, FIRE
AND ELECTRICAL SHOCK), WHERE MAIN-
TENANCE CAN BE PERFORMED WITHOUT
POWER APPLIED, SHOULD BE REMOVED.

BEFORE ANY REPAIR IS COMPLETED, ENSURE
THAT ALL SAFETY FEATURES ARE INTACT AND
FUNCTIONING, AND THAT ALL NECESSARY
PARTS ARE CONNECTED TO THEIR PRO-
TECTIVE GROUNDING MEANS.

5-10. HP 5384A/HP 5385A ADJUSTMENT
PROCEDURES

§5-11. HP 5384A/HP 5385A +3 Volt dc Adjustment
Procedure

5-12. The only voltage supply in the HP 5384A and
HP 5385A that requires adjustment is the +3 Volts. To
perform this adjustment, proceed as follows:

a. Switch the counter from STBY to ON.

b. Connect the positive terminal of the DVM to
TP1 and the negative terminal to chassis ground atthe
ac input power connector in the rear of the counter.

¢. Adjust A1R77 for a DVM reading of 3.00 Volts,
30 mv..

d. Switch the counter from ON to STBY. Discon-
nect the test equipment.

51



HP 5384A and HP 5385A
Adjustments

5-13. HP 5384A/HP 5385A Channel A Input
Amplifier Adjustment Procedure

5-14. To perform the sensitivity adjustment, proceed
as follows:

a. Remove the HP 5384A/HP 5385A top and
bottom covers; locate variable resistor ATR43 as
shown in Figure 5-1, Assembly Adjustment Locator.

b. Cycle the power switch from STBY to ON,
Allow 30 minutes warm-up time.

¢. Connect the HP 8656A Signal Generator as
shown in Figure 5-2,

d. Set the HP 8656A to output a 10 MMz sinewave
at 10 mV rms,

e Connect the scope probe at the junction of
ATR19 and ATRESE. See Figure 5-1 for probe con-
nection point,

f.  Adjust A1R43 for a 50/50 duty cycle. Refer to the
waveform in Figure 5-3.

g. Vary the frequency of the signal generator from
10 MHZz t0 100 MHz, and verify thatthe counter shows
a stable display throughout.

h. Connect a suitable generator (such as the HP
3325A) to input A that can provide a 25 mV rms sine
wave between 10 Hz and 50 Hz. Vary the generator
frequency between 10 Hz and 50 Hz and verify that
the displayed counts are stable.

R43

CONNECT
PROBE

Figure 5-1. Assemnbly Adjustment Locator
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HP 5384A and HP 5385A
Adjustments

HP 1740A TRIGGERED
SWEEP OSCILLOSCOPE

A

INPUT A

HP 36564
SIGNAL GENERATOR

__J_Joooeoo )

TIMEBASE

REMOVE HP 5384A/HP 5385A TOF COVER; CONNECT
OSCILLOSCOPE PROBE AT THE JUNCTION OF R19
AND RE5E.

EXT 10 MHz
REFERENCE

RF QUTPUT INPUT A

HP 5384A/HP 5385A
FREQUENCY
COUNTER

BNC CABLE

0.05Y

—

Figure 5-3. Input Amplifier Adjustment Waveform

l-—0‘02 nsec

5-15. HP 5384A Channel B Input Amplifier
Adjustment Procedure

5-16. To perform the sensitivity adjustment proceed
as follows:

a. Connect the HP 8656A Signal Generator as
shown in Figure 5-4,

Figure 5-2. Channel A Input Amplifier Adjustment Setup

b. Cycle the power switch from STBY to ON and
press the FREQ B button on the HP 5384A front panel.

¢. Setthe HP B656A to cutput a 200 MHz sinewave
at 6 mV rms. Adjust A1R32 for a stable display count.
Vary the frequency from 200 MHz to 50 MHz and
verify that the counter shows a stable display.

d. This completes the adjustment for Channels A
and B; switch the counter to STBY and disconnectall
test equipment.

5-17. HP 5385A Channel B Input Amplitier
Adjustment Procedure

5-18. To perform the sensitivity adjustments, pro-
ceed as follows:

a. Cycle the power switch from STBY to ON. Press
FREQ B button on the front panel.

b. Locate variable resistor AIR34 on the A1 Mother-
board. Refer ta the A1 component locator in Section
VINL.

c. Connect instruments as shown in Figure 5-5.
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HP 8656A
SIGNAL GENERATOR

HP 5384A
FREQUEMNCY COUNTER

INPUT B RF GUTPUT

BNC CABLE

Figure 5-4. HP 5384A Channel Binput Amplifier Adjustment Setup .

HP 8660C NOTE
SYNTHESIZER GENERATOR HP 86603C

There shall be no cabling between
the HP 11667A Power Splitter and
the HP 5385A channel B input or
between the power splitter and the
power sensof.

VOLTAGE| dBm EQUIVALENT
6.5 mv 30.73 dBm
70 mvy 30,09 dém
8.0 my -28.93 dBm
9.0 mv 2790 dBm
jouTPuT 100 mv -26.99 dBm
i 120 mv -26.41 dam
I 15.0 mV -23.47 dBm
\.

HP 436A POWER METER
HP 5385A
FREQUENCY COUNTER ADAPTER

TYPE “N"
BNC CABLE

1250-0780
TYPE “N”
ADAPTER
1250-0780
SENSOR
. HP 11667A
TYPE “N POWER SPLITTER HP 8481A
ADAPTER POWER SENSOR
1250-0082 \\
V4
/s \
HP 84914 4 N
ATTENUATOR 4 N

{-8 dB PAD) V4 N

i

|
I
I
-

Figure 5-5. HP 5385A Channel B Input Amplifier Adjustment Setup



d. Set HP 8660C to output a 100 MHz sinewave,
varying the HP 86603A vernier until the HP 436A
power Meter reads -24 dBm, 0.3 dBm. Adjust ATR34
for a stable display of 100.00000 MHz, 10 Hz.

e. Vary the frequency range from 90 MHz to 1000
MHz and verify the HP 5385A displays the correct
count.

f. Turn the HP 5385A and the HP 8660C off and
disconnect all test equipment.

5.19, Standard Oscillator Adjustment Procedures

5-20. The procedure used for adjusting the standard
oscillator is the same as the procedure used for ad-
justing the TCXO at 25°C described in paragraph 5-23.
Refer to paragraph 5-23 for adjustment procedure,

5-21. TCXO Adjustment Procedure

5.22. Two procedures are given for the adjustment
of the TCXO (Temperature compensated Crystal
Ocsillator). If the operation of the counter will be
solely at 25°C (77°F), then adjust the oscillator fre-
quency as close as possible to 10 MHz using the
procedure in paragraph 5-23. If the operation of the
counter will be over the full temperature range {0°C
10 40°C) then the TCXO must be offset by the amount

HP 5384A and HP 5385A
Adjustments

labeled on its cover to keep the TCXO frequency
within the manufacturers frequency specifications
over the temperature range of 0°C to 40°C. In this
case use the procedure in paragraph 5-28. The TCXO
is factory set for use near 25°C.

5-23.  Adjustment of the TCXO at 25°C
NOTE
Allow 30 minutes warm-up time for the counter,

a. Connect a house standard {referencefrequency)
to the EXT TRIGGER input of an HP 1740A Oscillo-
scope as shown in Figure 5-6. Set the HP 1740A
oscilloscope ta EXT (trigger).

b. Connect the HP 5384A/HP 5385A rear panel 10
MHz REFERENCE IN OUT to the channel A input of
the HP 1740A oscilloscope as shown in Figure 5-6.

c. Select INT with the 10 MHz REFERENCE INT EXT
select switch on the rear of the instrument (see Figure
57

d. Adjust the frequency for minimum sideways
movement of the 10 MHz signal with the OSC AD)
located on the rear of the instrument (see Figure 5-7).
For the Standard Oscillator, the same rear panel
location is used to adjust A1C66, the standard oscil-
lator fine adjustment capacitor. }f A1C66 does not
have enough range to minimize movement, adjust

?

{_ Ypooooo

REFERENCE

FREQUENCY

STANDARD

10 MHz REF

anaoo
ao0oo

INPUT/QUTPUT

® 4@

-

o DUGDDD\
ocooooo

@ @

ok

HP S384A/HP 3385A
FREQUENCY COUNTER

©,57®
O]

nooa

INFUT A

uoo0 @ @

UDI:I?_I.:II:I
oo ®

—

—

@ oooo o @@@

Figure 5-6. Standard, TCXQ and Oven Oscillator Test Setup
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HP4B S0 aMi. 56 TED, L4, LE® AN, AL1, -
; = Ped 00 DT OB & Me3.003/80
:]
TCXO ADJUST AND
STANDARD 0SC
: FINE ADJUST
TF DT eR1 SAP. {A1CB8)
10 MHz REFERENGE
INT. EXT. SELECT SWITCH
Figure 5-7. TCXO and Standard Oscillator Adjustment
ATCB5 (coarse adjustment, see Figure 5-8for location) based on the HP 1740A oscilloscope sweep speed as
until the display is close enough for adjustment with shown in Table 3-2,
A1CE6.
Tabie 5-2. Approximate Offset Determination Table
NOTE MOVEMENT SWEEP SPEED NOTES
For access to A1C65, remove the top cover. The Tus/em | 0.1us/em | 0.01us/cm
interface board should not have to be removed 1cm/s 1x10-8 | 1x10-7 | 1x10-8 Time scope
to access and adjust A1C65. Remove the top trace move-
cover by removing the 4 screws located at the Jom/10s |07 1X10-8 | 1X10-9 "”‘;’:O‘:";"'
bottom of the counter. 1em/1000s | 1x10-8 | 1x10-¢ | 1%10-10 |  hand of
€. By timing the sideways movement (in cm/ “’a;‘:hk“
second), the approximate offset can be determined cloc

CRIE COARSE
81 ‘lq (I}
L i} ADJUST
~ —
g 3588 Tas CBS
e U [' 44 : D
I:I D:Hj h RUIG
@a? v CES \FINE
2" COURSE ADJUST
1

10 MHz REFERENCE
INT EXT SELECT SWITCH

6 SYIIF pra
Hag D uw TRIS C
k] 35
=k = s s mt |
s P (s
- | [N ] i 3 c
c7 g | \

o DhvEg— ) H: ' 10 MHz REFERENGE
R s INNOUT

Figure 5-8. Standard Oscillator Coarse and fine Adjustment Location



f. This completes the adjustment of the standard
oscillator or the TCXO for use near 25°C.

5-24. Adjustment Of The TCXO With Offset (0° to
40°C):

a. To observe the offset stamped on the label of
the TCXO, remove the top cover by removing the
four screws located in the bottom half of the cabinet.
For acccess to the two screws at the rear of the
counter, remove the rear feet. Lift off the top.

b. Connect a house standard {reference frequency)
to Channel A of the HP 5384A/HP 5385A as shown in
Figure 5-6.

c. Cycle the HP 5384A/HP 5385A from STBY to
ON. Press the DISPLAY DIGITS “up” >} key once,

NOTE
Allow 30 minutes warm-up time for the counter,

d. Adjust the TCXQ frequency to 10 MHz * the
offset labeled on the TCXO. For example, if the offset
is +3.5 Hz {3.5 Hz above 10 MHz), then the TCXO
should be adjusted so the 10 MHz input frequency
appears to be 9.9999965 MHz (which is 3.5 Hz below
the TCXO frequency) on the counter display at a
room temperature of 25°C.

e. Reinstall the covers; the TCXO offset adjust-
ment is completed,

§-25. Oven Oscillator Adjustment Procedure

a. Remove the top cover by removing the four
screws located in the bottom half of the cabinet. {For
access to the two screws at the rear of the counter,
remove the rear feet.} Lift off the top.

b. The HP 5384A/HP 5385A should now be allowed
to operate for at least 30 minutes before proceeding
with the oscillator adjustment,

HP 5384A and HP 5385A
Adjustments

¢. Connect a house standard {reference fre-
quency) to the EXT TRIGGER input of an HP 1740A
oscilloscope as shown in Figure 5-6. Set the 1740A
Oscilloscope to External Trigger.

d. Connect the HP 5384A/HP 5385A rear panel 10
MHz REFERENCE IN OUT to the Channel A input of
the HP 1740A oscilloscope as shown in Figure 5-6.

e, Turn the adjustment screw on the oven oscil-
lator for minimum sideways movement of the signal
on the oscilloscope.

f. By timing the sideways movement {in cm/-
second), the approximate offset can be determined
based on the HP 1740A oscilloscope sweep speed as
shown in Table 5-2.

g This completes the adjustment of the oven
oscillator.

5-26. HP 5384A/HP 5385A Batlery Charger
Adjustment Procedure

5-27. The A3 battery charger board requires adjust-
ment if U1, U2, or Q1 have been replaced.

5-28. To perform the battery charger adjustments,
make the following preparations:

a. Remove the top cover and place to the right of
the counter. Leave the battery charger circuit con-
nected (via ribbon cable W2).

b. Disconnect A3B16-volt battery from the circuit
by removing A3W1 and A3W2 from the battery.

5-29. Fast Charge Current Adjustment:

a. Set the power STBY/ON switch to STBY. Con-
nect the ac power plug to the rear of the instrument.
Set A3R26 fully clockwise,

b. Connectthe A3battery charger to an HP 3465A
voltmeter and 1001, 20W resistor as shown in Fig-
ure 5-9.

AdW1

RED

1040
20W
RESISTOR
0811-1655

{BLACK,

HP J465A
VOLTMETER

Figure 5-9. Fast Charge Current Adjustment Setup
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¢ Adjust A3R25 for a DVM reading of 5 volts 0.5
volts; A3R25 may be fully clockwise.

d. Set the counter STBY/ON switch to ON;
observe the DVM reading to be approximately 90 mV
210 mV. Set the switch back to STBY.

5-30. Fast Charge Threshold Adjustment:

a. Connect the HP 5384A/HP 5385A as shown in
Figure 5-10.

b. Set A3R26 fully counterclockwise. Set the HP
62378 Power Supply to its 18-volt range and adjust to 7
volts 10 mV.

c. Slowly adjust A3R26 clockwise while observing
the ampmaeter on the HP 62378 Power Supply. Con-

tinue the clockwise adjustment until the ampmeter
drops to about 200 mA +100 mA.

d. Turn all test equipment off and disconnect the
power cable from the counter. Disconnect the 10
ohm, 20 watt resistor.

e. Reconnect the A3 Charger board red and black
battery wires. Observe proper polarity {red is positive,
black is negative) and ensure the wire clips are fully
engaged.

f. Replace the top cover. Ensure the four black
plastic hold-down tubes, HP Part Number 4177-0236,
are in place. As the cover is being positioned, ensure
the W2 ribbon cable assembly will not be pinched
between the top and bottom covers,

AW

HP 3465A
VOLTMETER

104}

BLACK.

20W
RESISTOR r———
0811-1655 pooood ooo0g00

HP 62378
POWER SUPPLY

O ~]—=]e®

@@—O@Ti‘@@@

Figure 5-10. Fast Charge Threshold Adjustment Setup
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering
parts. Table 6-1 lists abbreviations used in the parts list
and throughout the manual. Tables 6-2 through 6-70
list all replaceable parts in reference designation
order. Table 6-17 contains the name and addresses
that correspond with the manufacturer’s code
numbers. Tables 6-12 and 6-13 list the hardware and
mechanical parts for the HP 5384A and HP 5385A,
respectively. Figures 6-7 and 6-2 are exploded views
of the hardware and mechanical parts in the HP
5384A/HP 5385A.

6-3. ABBREVIATIONS

6-4, Table 6-1 lists abbreviations used in the parts
lists, schematics, and throughout the manual. insome
cases, two forms of the abbreviations are used, one all
in capital letters, and one partial or no capitals. This
occurs because the abbreviations in the parts are
always capitals. However, in the schematics and other
parts of the manual, other abbreviations are used with
both lower case and upper case letters.

6-5. REPLACEABLE PARTS LISTS
6-6. Tables 6-2 through 6-12 are the lists of replace-

able parts and are organized as follows:

a. Electrical assemblies and their components in
alphanumerical order by reference designation.

b. Miscellaneous parts.
6-7. The information given for each part consists of
the following:

a. The reference designation.

b. The Hewlett-Packard part number,

c. Part number check digit (CD).

d. The total quantity (Qty) usedin theinstrument.

e. The description of the part,

f.  Atypical manufacturer of the part in a five-digit
code,

g. The manufacturer’s number for the part.
6-8. The total quantity for each part is given only

once at the first appearance of the part numberinthe
list.

6-9. ORDERING INFORMATION

6-10. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number (with
the check list) indicate the quantity required, and
address the order to the nearest Hewlett-Packard
office. The check digit ensures accurate and timely
processing of your order.

6-11. To order a part that is not listed in the replace-
able parts table, include the instrument model
number, HP 5384A or HP 5385A serial number, the
description and function of the part, and the number
of parts required. Address the order to the nearest
Hewlett-Packard office.

6-12. DIRECT MAIL ORDER SYSTEM

6-13. Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages
of using the system are:

a. Directordering andshipmentfromthe HP Parts
Center in Mountain View, California.

b. No maximum or minimum on any order {there
is a minimum order amount for parts ordered through
a local HP office with the orders require billing and
invoicing).

6-14. Mail order forms and specific ordering infor-
mation is available through your local HP office.
Address and phone numbers are located at the back
of this manual.
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Table 6-1. Abbreviations and Reference Designations

REFERENCE DESIGNATIONS

A = gasemy OL = dalay tne K = relpy T = |ranslormar
AT = atenualor; Hokior: DS = annuncistor: signaiing device L = oodl: inductor TE = levminel board
tarmination raudible or visuall amp: LED M = metre TG = thermocouple
8 = fan: mokar E =migcellansous olacirical part MP = miscelimnesus mechanical pari TF = test poim
BT = kal F = Jusa P = gloctrical connactor (movable U = Integrated circult, microgincuit
[ =] = capacitor FL  =filtar poron); plu v = alecton tuba
CPF = coupler i H = hardwiare a = {ransistor; SCR; triode thyristor VR = voltage regulalor; breakdown digde
CR = diode; diyds thyristor; HY = girculalor R = resistor W = cable; ransmission paih; wire
varacrar J = algctrical conractor tstationary RT = {hermistor ® = socket
DG =directionsal coupler poriion); jack 5 = gwitch ¥ = cryslal unit-piezo-electric
F4 = tuned cavity: tuned circuit
A = ampare H = head HE = neon SPST = gingla-pale, single-throw
ac = allernating current HDwW = hardware NEG = nbgative 558 = single sideband
ACCESS = acceisory HF = high frequency nF = nanodarad 5T = stainiess sieed
Al = adjustment = mercury Ni PL = nickal plate STL = stenl
D = analog-1o-digitar HI = high N/O = noemally opan 0 = aquare
AF = audi rraquoncy HF = Hewletl-Packard NOM = podmingd SEWR = standing-wave ratio
AFG = AL Ry Y 1 HFF = high pass filer NORM = narmal EYNC = synchronize
AGC = auwmanc ain conirol HR = hour {Lsed in parts lisi} NPN = nagatlva-poditive-nagative T = timad (slow-blow fusa}
AL = aluminum HY = high voliags NPD = nigpallve-positiva Tero (2ers TA = tantalum
aMC = auULGMALc 1evel Centrd Hz = henz Tamparatune coafllciant) Te = temperaiure compensaling
AM = amplitude madulation I = integrated cirguit NRFR = noi recommended Tor Hleld TO = {lmea delay
AMPL = anpditier D = ingide diameter replacemant TERAM = torminal
APC = aUioMatic phass conirol IF = intermediaie frequancy ns = nangtecond TFT = thin-film tranaistor
ASSY = assembly IMPG = impregnaied MNSR = nat separalely replaceabie TGL = loggles
ALX = auxilary in = inch nw = nanowatl THO = thraad
AVG = ave INCD = jncandescent QBD = prdar by duscription THAL = Ihraugh
AWG = AMANCAN WIre Gauge INGL = [nclude(s) OD = ouisida diamatar TI = itgnium
BAL = balance INP = input = oval haad TaL = tolprante
BCD = binary coded decimal INS = insulation OP AMPL = oparstional amplifisr TAIM = trimrar
8o = board INT = internal OoPT = option TSTA = transistor
BECY = beryllium Gopper kg = kilogram Qsc = oseillator TTL = trangistor-tranststor logic
BFQ = heat frequency asclllator kHz = kilohertz Qx = Oxithe ™ = talavigion
BH = binder head kn = kilohen ot = ounca ™ = talgvigion intartarance
BXDMN = breakdown kv = hilowoit 11 = ghm . . = traveling wave tubs
BP = bandpass I = pound ) P =paak (ushd in parts list) i} = micrg {10-4] ysod in parts list)
BPF = bandpass filler Lc = induciance-capacitante PAM = pulsa-ampliiude modulation JF = microfarad (used in parte list)
BRS = brass LED = light-smitting diode PC = printed sir¢uit UHF = uitrahkgh Jrequency
ewo = baghward-wave oscillator LF = low Irequency PCM = plise-code mnoduletion: UHREG = unregulated
CAL = calibraty 1G = lang pulse-count modulation v = volt
oW = CQUNIBICIQTK wise LH = kett hand PDM = pulse~duration madulation VA = voltampere
CER = caramic LiM = |irmat pF = picofarad Vac = volts ac
CHAN = channel LIN = llnear taper (used in parts isti  PHBRZ = phosphor bronze VAR = vanable
em = gentimatar lin = lnear FPHL = phitips Yoo = voltsge-conirolled oscillator
CMO = coanial LK WASH = lockwaahar FiN = pogilivg-intringic=hagalive Vd = yolts de
COEF = coellicient [Ka) = low; local osciltator Py = ok ifverse vollage yDCw = wolts, de. working {used in
COM = comimnon LOG = logariihmic taper (used i 8 - peak parts list)
COMP u COMPOsiticn in pants list) PL =phase lock WiF} = voits, MHerad
COMPL = complele log = kpgarithmilc| FLO = phase lock oscillaior VFQ = yariable-frequency oscillator
CONN = conneclor LPF = low pass lilter P = phase moadulation VHF = vary-| high Trequancy
CP = gadmium plate Ly = low wliags PP = poslwo-negaliw-posrtm Vpk = volts peak
GRT = cathode-ray tube m = meire {dislance} PO = of Vp-p = s peak-to-paak
=318 = complementary ransislor kogic  ma = millinmpers POLY - polyslyrene Vrma = yolts Ama
oW = confinuous wave MAX = maximm PORC = porcetain VEWR = yoliags Etarding wave ritio
ow = clockwiss M1l megchm PQ5 = positive, pasition(s) (usad in v1O = votaga-tuned oacillator
/A = digitel-to-analog MEG = rneyg {108] {used in parts lish) parts list) YTVM = yacuuti-tube voltmater
de = decibat MET FLM = malaj film POSN = pasition WXy = volig, switthed
d8m = ducibol roferred to 1mW MET OX = malal oxide FOT = potenticmater w = wall
de = dirett current MF = medium frequency; microfarad  p-p = poak-te-peak Wi = wilh
deg = degres {temporature {uged in parts kst PP = peak-to-padk (ussd N parts list) wiv = wowking inverse voltage
indarval or dierence) MFR = manylacturer PPM = pylse-position modulation W = wirawound
t = degroa (plane anglaj mg = milligram PREAMPL = praamplifler WO = wiihout
"W = degree Celsiva i centrigrade} MHz = meagahariz = pulse-rzpalition Irequancy YIG = yRriumetron-garned
'F = degree Fahrenheit mH = pillihenry PRH = pulse repatition rale zo = characleristic impadance
K = dogres Kelvin mha = conductance ps = picosecand
DEPC = deposited carbon MIN = minlmum PT = point
DET = dolector mén = minute {tims) il = pulse-timg madulalion
diarn = diamaier - = minute {ptane angle P = pulse-width medulation
DiA = dlameter tused in pars talk MINAT = miniature Piary = paak working vollage
DIFF AMPL= differsntial amplifiar mm = milimetre AG “ resislance Gapachance
div = division ublo-th aga = modulator HEE‘T = rechlier NOTE
OPDT = doublespole. doubk-throw = momeniary Al = refersnce
DR Zanee 0 MOS = metal-oxide samiconductor REG = regulatect All abroviations in the parts #st wil
nse = double skieband ms = miltisesond REPL = replaceable bein uppor case.
DYL = diade {ransistor lagh: MTG = mounting RF = tadio fraquency
DV = digital volimater MTR = meder (ind|cating gavice AFI = radio fraquency inlerfarance
ECL = griittar Souplad logit my = millivl AH = round head; righl hand
EMF = plactiomative Ioice mifac = millivoit, & ALC = e i pacilance
EDP = slacironic deta procassing mide = millivelt. de AMD = rack mount ¢nly
ELECY = alacirolytic miypk = millivelt, paak gns = root-mean-sguare
ENCAP = sncapaulsted mipen = millivolt, peak-io-pask ND = rgund
EXT = gxtomal mirme = millivol, rms ROM = tead-0nfy memany MULTlle EHS
F = tarad W = milliwatt RAP = rack and panel
FET = fleld-aMact ransistor MUX = multiplex AWV = roverse working voilage Abbrevistion | Mullipha
F/F = fiip-flop My = mylar Iy = seattering parsmeter T Fredix .
FH = {lal head A = fiCroampere L = gacond (tima] P tera 108
FOLH = llistnr haad uf = mictelarad = sacond [plang angle) v g'gs 108
Y] = frequency modelation uH = microhanry 5.8 = slow-blow fuss (used in ports list) o "“‘."I“ by
FP = front panel umho = micromho SCR = silicon eontrolled roctifior; scraw h Jelko 16
FREQ = frequency L = microsacand 3E = salonium a & ? e,
FXD u¥ = microvalt SECT = gections d an} 10—2
wVag = microvolt, ac SEMICON = semiconductor ¢ cent : o
& uVde = micravall, de SHF = superhigh fraquency m milll b
GHz aviek = microvoll, peak s = silicon u micrn -
GL g RVpp = microvolt, peak-to-paak SiL = sitver n nana i
GND = grounded} wVms = microvolt, rma SL = slide ? !D""c’ s
H = henry oW = microwall SNA = signal-to-noise ratio emits o
h = hour nA = Nanoampare SPDT = gingla-pole, fouble-throw a ato L
HET = halerodyne NC = NQ ConPeclion SPG = sphing
HEX a haxagonal NC = normally claged SR = =plif ring




Table 6-2. HP 5184A Replaceable Parts

HP 5384A and HP 5385A
Replaceable Parts

Reference HP Part |C . Mfr Mf

. : r Part Number

Designation | Number |D| Q%Y Description Code
Al Q538450001 | & 1 BOARD ASSEMDLY, MAIN (SERIES 2430) 28480 0S384- 60001
alct 0160-4704 a t CAFACITOR-FXD .DILF +-10% SQ0VDC CFR 26480 0160 -4704
a1C2 0160-5649 3 1 CAPACITOR-FAD 100PF » X S00vDC CER 28480 0160-5649
AC3 0160- 4385 2 1 CAPACITOR-FXD 1SPF +-5% 200¥DC CER 0+-30 28480 0160-4385
A4 01B0-2816 2 1 CAPACITOR-FXD B8UF+-20% 10vDC Ta 28480 nigo-z818
ACS 0180-05%62 1 ) CAPACITOR-FXD JI3UF+-20% 1Q¥DC TA CEIB9 19ED33GXRI010KAT
A1C6 G160-0573 2 1 CAPACITOR-FXD 4700PF «-20% 100¥DL CER 28480 01E60-0573
A1C7 0180-0562 1 CAPALITOR-FED 420F+-20% 10v0OC TA $628% 19603IEX0010KAT
AICH 0160-0572 1 ] CAPACITOR-FXD 2200PF +-20% 100¥DC CER 2B480 0180-0572
2109 016G-3879 7 17 CAPACITOR-FXD . O1UF +-20% 100vDC CER 8480 0160-3879
A1C10 0160-3879 T CAPACITOR-FXD .01UF +-20% 100VDC CER 28450 0160-387%
[3[4)] 0160-4492 2 e CAPACTITOR-FXD 18PF +-9% 200V0C CER 0+-30 28480 0180-4492
A1C12 D160~ 4457 4 CAPACITOR-FXD 18PF +-5% 200VDC CER 0+-30 20480 0150 -4497
AIC13 0180-0562 1 CAPACITOR-FXD 33UF+-20% 10vOC TA 56289 1A503I2EX001 0K AL
AlC14 0160-44823 9 1 CAPACITOR-FXD 470FF +-20% SQOVOC CER S1642 200-500-XTR-471N
&ICIG HOT ASSIGNED
A1C16 Q180-2699 B 1 CAPACITOR-FXD 4. 70F+-10% JSvDE Th 28480 150 -2698
AICT1T (160-3874 7 CAPALITOR-FXD . 01UF +-20% (0OVDC CER 25490 160-3879
A8 0160-3873 7 CAPACITOR-FXD ,01UF +-20% 10QVLDC CER 28480 0160 -3£79
AC19 0160-387¢ 7 CAPACITOR-FXD .01UF +-20% 100¥DC CER ZB480 p160-3879
A1C20 0150-3978 7 CAPACITOR-FXD .0WUF +-20% 100VDE CER 28480 0160-38749
A1CZY 0160-3879 i CAPACITOR-FED .QIUF +-20% 100¥DC CER 28480 0160 -3879
AlCze* 0160-4044 L] 1 CAPACITOR-FXD 1000PF +-5% 1GOVDC CER 28480 0BG -4040
A1C23 H160-3679 7 CAPACITOR-FXD .0O1UF +-20% 100Y¥DC CER 28480 Q160 -3879
A1C24 HOT ASSIGNED
A0C25 0160-3873 7 CAPACITOR-FXD .01UF +-20% 14QvDC CER 2480 0160 -3875
AIC28 G160-3873 7 CAPACITOR-FXD .01UF +-20% 100Y0C CER 28480 0160-3879
a1027 0160-4554 3 ] CAPACITOR-FXD .01UF +-20X SOVDC CER 28420 0160 -4554
A1t2E 0i80-0127 2 3 CAPACITOR-FXD 1UF +-20% Z5WDC CER 28480 0160-0127
A1CZ9 0180-3276 1] 2 CAPACITOR-FXD Z200UF+100-10% 25v0C AL 28440 O1es-3275
A1C30 01E0-3276 L) CAPACITOR~FND ZZQOUF+10Q-10% 25VDC AL 26480 0180 -3275
AL 01BG-0228 & 1 CAPACITOR-FXD 22UF+-10% 15VDC TA $6289 150D226%301 582
A1Ca2 0160-4557 ] 1 CAPACITOR-FXO . 1UF +-20% S0vDC CER 16249 CACOAXTIR104RG5S0A
AICI3 0160-3879 K CARPACITOR-FXD .O1UF +-20% w00vDC CER 28420 0160 -3875
AIC34 0160-4819 7 F4 CAPACITOR-FXD 2200PF +-5% 100VDC CER 28480 0160-4819
AIC3IS G160-4922 F 3 CAPACITOR-FAD 1000PF +-5% 100¥DC CER 28480 0160-4822
AIC3E D1g0-3279 3 1 CAPACITOR-FWD 3P0UF+100-10% 12V0C AL 28480 01456-3279
AICT? 0160-3879 7 CAPACITOR-FXD . O1UF +-20% 160vDC CER 28480 QtEH-3879
AICIE 0160-38719 7 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 AMIED-3879
AIC39 0160~3679 1 CAPACITOR-FXD .01UF +-20% 100¥DC CER 284980 H160-3579
A1C40 n1a0-n2st 3 3 CAPACITOR-FXD 1UF+-10% 25¥DC TA 56289 15001 554803542
A1CH B160-4554 7 CAPACITOR-F¥D . O1UF +-20% SOVDC CER 29480 0160-45%4
A1CAZ 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0%DC CER 28480 0150-4554
A1C43 D180-0291 3 CAPACITOR-FXD TUF+-10R ISVOC Ta 56289 150D105X9035A2
AiC44 0180-0291 k] CAPRCITOR-FMO 1UF+-10% 3SYOC TA 96239 150G105K903542
AlCAS 0160-2874 ? CAPASITOR-FXD _OTUF +-20% 100%DL CeR 28480 0{60-3879
AlC4G 01604622 2 CAPACITOR-FAD 1000FF +-5%% 100vDC CER 20480 G0 -4322
AI1CAT 0160-4554 7 CAPACITOR-FAD . Q1UF +-20% S0VOC CER 28480 0160-4554
AlC4g D1680~48§22 4 CAPACITOR-FXD 1000PF +-5% 100¥DC CER 28480 0160-4322
A1C49 D160 -4554 7 CAPACITOR-FXD _01UF +-20% S0VDC CER 28480 D160-4554
A1CS0 0180-4810 8 | CAPACITOR-FXD J30RF +-5% 100VDC CER 28480 016d-4810
AtCSY 0160 -4554 7 CAPRCITOR-FRD 010 - 20% SOVDC LER 25480 0160 -4594
AICS2 0160 -4554 1 CAPACITOR=-FXD . Q1UF «-20X SOYDC CER 28430 Q160-4554
AICS3 mel-Mm27 2 CAPACITOR-FXD (UF +-20% ZSWDC (ER 28430 0160-0127
ATCE4 0igh-0418 ] 1 CAPACITOR-FXD tUF+-20% 3SVDC Ta 28480 Q180-0418
AICSS 0160-4808 4 k3 CAPACITOR-FXD 470PF +-5% 100vDC CER 28430 0160 - 4808
A1C56 Q160 -4808 L) CARACITOR-FXD 470PF +-5X% 100V0C CER 28480 0160 -4808
AICST 0160-4808 4 CAPACITOR-FXD 470PF +-5% 1G0vDC CER 28480 0160-4808
AICSE 018045854 T CAPACITOR-FXD .O1LF +-20X SOvDC CER 28480 0160-45%4
A1059 Q160 -2879 ¥ CAPACITOR-FXD .0UF +-20% 100vDC LER 28400 0160-3879
A1C6Q 0160-3878 -] 1 CAPACITOR-F XD 1000PF +-20% 100¥DC CER 28480 0160 -3878
AlCB1 Q160-3879 7 CAPACITOR-FXO ,01UF ++20X 100vDC CER 28430 Qi60-3873
AICEZ G160 -4801 7 1 CAPACTTOR-FXD 100PF +-5X 100VDL CER 28480 L160- 4501
AICEY G160 -4811 ] 1 CAPACTTOR-FRD 2TOPF «-8% 106VOC CER 28430 0160-42:1
A1CES 0160 -4785 T 1 CAPACITOR-FAD Z7PF +-5% 100vDC CER 0+-30 23480 Q180 - 4758
AICES 012i-010% 4 1 CAPACITOR-Y TRMR-CER 9-3SPF 200¥ PC-NMTG G263 04324 9/35PF NGDLD

See introduction to this section for ordering information
*Indicates factory selected value



HP 5384A and HP 5385A

Replaceable Parts

Table 6-2. HP 5384A Replaceable Parts (Continued)

Retference HP Part [C Mfr

Designation Number (D Qty Dascription Code Mftr Part Number
ATCEE6 0121-0059 7 1 CAPACITOR-V TRHR-CER 2-8PF 350V PC-MTG $276% 304224 2/8PF HPO
A1CE? HOT ASSIGHED
A1CER HOT ASSIGHED

ALED DEG-0127 2 CAPACITOR-FXD 1UF +-20% 25¥0C CER 28480 0180~-0127
ATCT0 G1E0-4619 7 CAPACITOR-FXD 2200PF +-SX 100VD( CER 28480 0150-4819
AlCT 0160-4805 1 1 CAPACITOR-FXD 47PF +-5% 100VDC CER Q+-30 25480 4160-480%
AlICT?2 0180-0562 1 CAPACITOR-FAD 33UF+-20% 10YDC Ta 56289 1960336X001 0KA1
AICTS MNOT ASSIGHED

A1C74 NOT ASSIGNED

AICTS 180-0562 1 CARPACITOR-FXD 33UF+-20% 10VDC TA SE2859 1 96D03IEX0G1OKAT
AICRY 1901 -0050 k] 13 DIODE-SHITCHING &0V 200MA 2MS DO-35 28430 1901 -Pp05%0
AlICR2 1901-037% G 2 DIOGE-GEN FRP 35¥ 50Ma [Q-3% 28480 1901 -0376
AICRY 1901-0376 ] DIODE-GEN PRP 35¥ S0Ma DO-35 28480 1901 -0378
AtCRY 1301-053% 9 1 DIODE-5M SIG SCHOTTRY 28480 1901 9535
AICRS 1901 -0639 4 1 DIODE-PIN 28480 5082 -3080
A1CRE 1801 -0050 k] DYQDE «SWITCHING 80V Z00na 2NS 0G~35 28480 1801 -00%0
AICRT 1801 -0950 3 DIGDE-SWITCHING B8OV 200MA 2NS DO0-35 28480 1901 -0050
AICRS 1506-0096 7T 1 DIODE-FY BRDG 200V 2A 4Ny Hoa202
AICRG 1884-0221 2 1 THYRISTOR-SCR ¥REM-300 04713 PCR106-5
AICRID 1902-3234 3 1 DIDDE-ZINR 19,6V 5% D0-35 PD=, 4y 2R480 1902-3234
AICR1 1991 -0050 3 DICDE -SWITCHIMNG 80V 200MA 2ZNS D0-3%5 28420 1901 -0084
AICR12 1901-0782 8 2 DIGOE - SCHOTTKY 1HSE21 30V 2A L. K 1HE82)
ACR1R 1902-3115 &4 1 DIOGE~ZNR 5.9V 2% D0-3S PD-. 4k TC:+ 017X 28480 1902-311¢0
AtCR14 1601 0782 g DIODE-SCHOTTKY 1HSH21 30Y 3A Q4713 TH3E21
AICRIS 1901 -0050 3 DIODE-SWITCHING BOY ZODMA ZNS DO-3S 28480 1901 -0050
AICRIG 1901 -0050 3 DIODE-SWITCHING S0Y ZOOMA 2MS DO-3S 28450 1901 -0050
AICR17 1901 -005b 3 DIOOE -SWITCHING 80V 200HA 2HS DO-35 28480 1901 -0050
AlCRIZ 1931 -0050 3 DIODE-SWITCHING BOY 200NnA 2MS [0-3S 28480 1901 -00%0¢
AICR1S 18201 -0050 3 DIODE-SWITCHING BGY Z0OMA 2NS DO-35 25480 1901 -0G50
AICRZ0 1501-0050 3 DIQDE~SWITCHING B0V 200MA 2MS DO-35 28480 1901-00%0
AICR21 1801 -0050 3 DBIODE-SWITCHING 80Y 200MA 2NS DO-35 28480 1901-0050
AlCR2E 1601 -0050 3 DIQDE-SWITCHING g0Y 200M4 2WS DO-~35 23450 1901 -0050
AICR2I 1901-0050 3 DIODE-SWITCHING 80¥ 200MA 2N5 DG-35 28087 1801 -00%0
A&1E1 9700929 3 t CORE -SHIELOING BEAD 28480 6120-0029
A&1F1 21t0-0201 [} 1 FUSE .25a 250V TO 1,25X.25 W, 28480 21o-ez2o1
A&1F1 2110-096% -] 1 FUSEHGLDER CAP 124 MAX FQR UL 28480 2110-0585
AR 2t10-0002 9 1 FUSE 2A Z30V NTO 1.254.25 UL 75918 2002
AIF3 2110-0201 1 1 FUSE 1254 129V .281%.003 28480 2110-0301
At t250-1782 g 2 CONNECTOR-RF BMC FEM PCH-PNL S0 -0HM 28480 1250-1782
L3 B -4 1250-1782 9 CONNECTOR-RF BMC FEM PCH-PNL 50-0HM 22480 1250-1782
A1T3 1251-4743 0 COMNECTOR-AC FUR HF-9 MaLE REC-FLG THRMP 28480 1281-4743
A1J4 1251-8261 5 JACK POWER PCE MT 28480 1251 -9261
81J% 1250-1842 2 BNC RTANG PC MNT 23480 1260-1842
A6 12518304 7 1 CONN-POST TYPE . 100-PIN-SPCG B-CONT 28480 1251-8304
alrt NOT ASSIGMED

A1TB 1251 -ThR4 4 13 CABLE ASSY 14 POST 28480 1251 -7684
4139 1251-813% ] 1 CONN-POST TYPE . 100-PIN-SPCH 14-CONT 28480 $251-8130
ANKY 04301317 3 1 RELAY-REED 1C 290MA Z0OVDC SVOC-COIL 3vA 28480 0490-1317
AlL1 91a¢-01g 4 1 INDUCTOR-FIXED HORM TMD: 230UH a 1. Sa0C 28440 9140-0718
AlL2 9100-1788 3 4 CORE-FERRITE CHOKE -LIDEBAND; IMP:>680 28440 9100-1788
AlLZ 9150-1788 é CORE-FERRITE CHOKE -WIDERAND: InP:>G60 8450 9100-1788
AlL4 2100-2562 L] 1 INDVWCTOR RF-CH-{ILD 100UH 10% 284320 N0O-2562
AILS NOT ASSIGHED

AI1LE 9100-1788 6 CORE-FERRITE CHOKE-WIDEBAND: IMP:>&80 28480 9100-1788
A7 9100-1788 & CORE-FERRITE CHOWE -WIDEBAKD; INP:>580 28480 S100-1788
AlO1 1854-021% 1 5 TRANSISTOR MPH 51 PD-=3S0M¥ FT23IDOMHZ Q4743 2N3904
AlQ2 185%5-0327 8 1 TRAMSISTOR J-FET 2N4416 N-CHAN 0-MODE 01295 N4
A1Q3 1853-0354 T 1 TRAMSISTOR PNP ST T0-92 PD=350M 28480 1953-03%4
A104 1855-0414 4 i TRANSISTOR J-FET 2N4393 N-CHaN D-MODE 043 ZN4393
AlGS 1854-0215 1 TRANSISTOR NPN 5I PD:3%0Mu FT=30QMHZ 04713 ZN3304
A106 1854-0574 5 1 TRANSISTOR NPM SI POSOOMU FT=125MM2 28480 1854-0574
A107 1854-0215 1 TRANSISTOR MPN ST PD2350MU FT<200HHZ h4a?3 2NI004
A108 1862-0018 7 2 TRANSISTOR PP S1 PD-200MW FT500MHH2 28430 1853-0015
414098 1853-001% 7 TRANSISTOR PHP ST PD-2000W FTeSOQMHZ 28480 1853-001%
41010 1853-0363 ] 1 TRANSISTOR PNP SE FDa50M FT=Z0MHZ 93508 XasHzg1
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Table 6-2. HP 5384A Replaceable Parts (Continued)

HP 5384A and HP 5385A
Replaceable Parts

Reterence HP Part |C - Mir

Designation Number |D Qty Description Code Mir Part Number
A10T1 1954-0013 | 7 1 | TRANSISTOR NPM 2M22184 SI TO-S PDs8OOMY 04713 | 2N2218
AQ12 18%54-04717 7 1 TRANSISTOR HPN 2H2222a ST TO-18 PD=5S00M 04713 2NZZ22A
A1Q13 1854-0215 1 TRARSISTOR HPN SI PO=350MW FTs300nHZ [iF g 2N3004
AlQ1a 1854-0215 1 TRANSISTOR HPN 51 PD=3%0HW FTa30QMHZ 04713 2ZH3904
ATRY o6ss-2827 | 4 2 | FESISTOR 1M 4% 1250 F TC=0+-100 28480 | 0698-8827
AIR2 6767-0706 | @ 3 | RESISTOR §1.1 1% 254 F 1C:0+-100 24546 | C5$-1/4-T0-51R1-F
AIR3 DEgB8-e827 4 RESISTOR 1M 1% 1254 F TCeg+-100 28480 084R-0827
ARG 05939-0071 - 4 RESISTOF 4.84M (% 1260 F TCad+-100 23480 QES2-00
AIRS 0699-7276 | 5 1 | RESISTOR 46.4K #% 05U F TC=0+-100 24546 | C3-1/8-TQ-4642-F
AIRG 0757-0348 | 2 2 | RESISTOR 16 1% .125W F TC=0+4-100 24545 | C4-1/8-T0~V0RC-F
BIRT G757-0421 a 3 FESISTOR 626 1% . 1250 F TCa0+-100 24545 C4-1/8-TO-825R-F
ALRE DESS-3445 2 2 RESISTOR 348 1% ,12%W F TCa0+-100 24548 C&-1/8-T0-348R-F
A1RD 0698-7236 | 7 4 | RESISTOR 1k 1% ,054W F TC:Q+-100 24546 | C3-1/8-T0-1001-F
A5R1D 0698-7233 | 4 1 | RESISTOR 750 1% .0SU F FExf+-100 24548 | C3-1/9-T9-750R-F
AR 0698-7283 4 1 RESISTOR 90.9K 1% .05W F TC=0+-100 24546 £3-1/8-T0-9092-F
&1RY 2 0698-8812 7 1 RESISTOR t 1% .125W F TC=0+-100 28480 neog-2a12
AIRI3 0698-3136 |8 1 | RESISTOR 17.8K 1% .1254 F TC<0+-109 24546 | C4-1/8-T0-1782-F
AIR14 0698-7244 |7 2z | RESISTOR 2.18K 1% 05U F 3C=0+-100 24546 | C3-1/8-T0-2151-F
A1R1S QE02-3447 4 3 PESISTOR 422 % 1264 F TC0+-100 24548 =1 fE-TO-A22R-F
AIR1G 0698-3447 4 RESISTOR 422 1% 1254 F TC=0+-100 24546 C4-1/8-T0-422R-F
AIRIT 1810-0541 4 1 HE TWORIC-RES 6-5IF MULTI-YALUE 28480 1810-0544
AIR1E 1810-0219 | 3 1 | NETWORK-RES $-5IP220.0 OHM X 4 onz1 | 2088221
a1R19 0698-7220 | 9 2 | RESISTOR 215 1% 05U F TCab+-100 24546 | C3-1/8-T0-215R-F
AIRZO 0698- 7220 8 RESISTOR 215 1% 058 F TC=0+-100 24546 €3-1,/8-TD-21SR-F
AtR21 0698-7249 | 2 2 | RESISTOR 3.48K 1% 05U F TC:Ge-100 24546 | €3-1/8-T0-3481-F
A1R22 0757-0283 |6 3 | RESISTOR 2K 1% 125U F Tg=0+-100 24546 { C4-1/8-T0-2001-F
AlRZ3 0698-7287 | 4 1 | RESISTOR 196K 1% _0Si F TC:D+-100 24546 | C3-1/8-T0-1962-F
AIRZ4 0699-7210 7 1 RESISTOR 82.5 1% .05W F TC=0+-100 24548 £3-1,/2-TD-BIRS-F
AIRZD 075707086 ] RESISTOR S1.1 1% .25W F TC=0+-100 24546 C5-1/4-TO-51R1-F
#1R28 4757-0706 8 RESISTOR 51.1 1% .254 F TC=0+-100 24546 C5-1/4-TO-S1R1 -F
A1R27 0698-7280 | 7 RESISTOR 2.15K 1% .0SU F TC:G+-100 24546 | C3-1/8-T0-2151-F
AIRZS 0E898-T7243 " | 2 RESISTOR 3.49K 1X 05U F TC=0+-100 24545 C1-1/8-T0-3481-F
A1RZS 0698-7236 | 7 RESISTOR 1K 1% .0SW F TC:0+-100 24546 | €3-1/8-To-1001-F
A1R30 0698-3437 | 2 z | RESISTOR 133 1% , 1258 F 7€=0+-100 24546 | Ca-1/8-10-132R-F
ATR31 0688-3437 | 2 RESISTOR 132 1X .1250 F TC=0+-100 24546 | C4-1/8-T0-133R-F
AIRIZ 2100-0558 2] 2 RESISTOR-TRHR 20K 10X £ TOP-AD) 1-TRN 28480 2100-0558
A1R33 0598~ 3942 g 1 RESISTOR 237 1% 1254 F TCeD+-100 24546 C4-1/8-TH-237R-F
A1R3S 0698-7265 | 2 1 | RESISTOR 16.7K 1% .05W F TC20+-100 24545 | C3-1/8-To-1822-F
AIR3S 0688-7236 | 7 RESISTOR 1K 1% .0SW F TC=0+-100 24546 | €3-1/8-T0-1001-F
ARG 0698-7229 | 13 RESISTOR 511 1% .0SW F TC=0+-100 24%46 C3-1/8-TO-511R-F
AMRIT 0693-720% Q 3 RESISTOR §1.1 1% .05 F TC=0+-10D 24546 C3-1,/9-T0-51R -F
ATR3S 0638-T7205 { RESISTOR S1.1 1% .05 F TC=0+-100 24946 C3-1/8-T0-31R1-F
A1R39 0898-7229 |8 RESISTOR S11 1% .0SW F TC:0+-100 28546 | C3-1/8-10-511R-F
A1R40 0608-7220 | & RESISTOR 215 1% 084 F TC:0+-100 24546 | C3-1/8-T0-2I9R-F
AR 0E698-3156 2 z RESISTOR 14.7k 1% 4250 F TC=04-100 24546 C4-1/8-T0-1472-F
A1R42 DE9S-T229 B RESISTOR 513 1% .05W F TC0+-10G 24546 C3-1/8-T0O-S11R-F
AIRSD 2100-9558 | 9 RESISTOR-TRMR 20K 10% C TOP-ADJ 1+TRN 28480 | 2100-05%8
a1R44 0698-7284 | % 2 | RESISTOR 100K 1% .0SU F TCx0+-100 24646 | C3-1/8-T0-100%-F
&1R45* 0£88-7206 1 i RESISTOR 5.2 1% 05U F TC=04+-100 24546 ¢3-1/8-T0-S6R2-F
A1RAG 06g8-7205 |0 RESISTOR 51,1 1% 0S¢ F TC=0+-100 24546 | €3-1/8-TQ-S1R1-F
A1RAT 0698-7226 | 8 RESISTOR S11 1% .05W F TC:0+-100 24546 | C3-1/8-10-511R-F
A1RAE 0698-7243 | & 1 | RESISTOR 1.98K 1% .05 F TC:0+-100 24546 | ©3+1/8-T0-1961-F
AIR4S 1810-0488 8 1 NETWORK-RES B-SIP4.7K OHM X 4 22430 1210 -0488
ATRSO QEIZ-DO21 -] RESISTOR .47 S% 34 PU TCrb+-90 a1837 Cu2B1 -3-T2-474100-3
AIRS1 0698-7229 |8 RESISTCR S11 1% .05 F TC:0+-100 zasas | €3-1/8-T0-51IR-F
AIRS2 0757-0394 |0 3 | RESISTOR .1 1% .128W F TC:0+-100 24546 | C4-1/8-TO-SIRI-F
A1RS3 0699-3132 | 4 3 | RESISTOR 251 1% 1254 F TC=0+-100 24548 | c4-1/8-10-2610-F
A1RS4 0I57-1082 | 8 2z | RESISTOR 3k 1% 125U F TC=0+-100 24546 | 4-1/8-10-3001-F
AIRSS G7S7-0465 3 3 RESISTOR 100K 1% 123 F TC=0+-100 24546 C4-1/8-70-1003-F
AIRSE 0757-0407 | 6 t | RESISTOR 200 1% .1254 F TC<0+-100 24546 | C4-1/8-T0-201-F
AIRST 07ST-028Y 2 1 RESTSTOR 13.3K 1% 125U F TC:0+-100 19701 MFACY /8- T0-1332<F
AIRSE 0757-0389 |5 1 | RESISTOR $2.5 1% .125M F T¢x0+-100 24546 | C4-1/9-70-92R5-F
AIRSS 0I57-0416 7 4 RESISTOR 41 1% 1258 F TC-0--100 24546 C4-1/8-T0-511R-F
AIRE0 0757-0346 |2 RESISTOR 10 1% ,125W F TC:0+-100 24546 | C4-1/8-T0-10R0-F

See introduction to this section For ordering information
*Indicates factory selected value
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HP 5384A and HP 5385A

Replaceable Parts

Table 6-2. HP 5384A Replaceable Parts (Continued)

Reference HP Part |C oo Mir

Designation Number |D Qty Description Code Mtr Part Number
A1REY 06898- 3388 4 1 RESISTOR 46.4 1X .59 F TC=G+=130 28480 0598-3398
AIREZ 7570200 q Z PESISTOR S.62K 1% 125U F TCz0+-100 24548 Ca-1/8-Ta-S621-F
AIREZ 0757-0200 7 RESTSTOR S.B2K 1X 1258 F TC=0+-100 24548 C4-1/8-T0-5821-F
ARG 0693-0071 B RESIGTOR 4. EdM 1% 1264 F TC=04+-100 28480 0E92-0074
41RES 1810-0370 ? 1 HETUORK -RES 2-5IF220.0 OHM X 7 01z 208A221
A1RGH 0770394 1] RESISTOR 51.1 1% 1250 F TC0+-100 29546 C4+1/8-T0-51R} -F
AIRGT 0757-0354 0 RESISTOR S1.1 1X 125§ F TC:=0+-100 24548 C4-1/8-T0-51R1 -F
AIRGE 0698- 3441 8 2 RESISTOR 215 1% 12584 F TCeO+-100 24546 Ca-1/8-TO-215R-F
AIRBG 0698-3441 ] RESISTOR 215 %% 125U F TCa0+- 100 24548 C4-1/8-TQ-Z15R-F
AR 0698-7212 9 2 RESISTOR 100 1% 054 F TC=D+<10) 24548 C3-1/8-T0-190R-F
RIRTY 0698-71212 9 RESISTOR 106 1% ,0SM F TC=b++100 24546 CI~1/2-T0-100R-F
AIRT2Z 0698-3156 2 RESISTOR 14,76 1% 426U F TC=0+-100 24545 Ca-1/8-T0-1472-F
AR 0693-1197 =] 1 RESISTOR 23.7 1% .05W F TC=0+-100 24546 C3-1/8-T0-Z3R7-F
alR74 0699-7219 6 1 RESISTOR 186 1% 05U F TCa0+-100 29546 C3-1/8-70-196R-F
AIRTD 07570420 3 4 FESISTOR 750 3% 1250 F TC=0+-100 24546 C4-1/8-T0-751-F
AIR7S 0YS7-0419 1} 1 RBESTSTOR &81 1% .125W F To=H+-100 24545 Ca-1/8-TQ-681R-F
AR} 2100-0584 -] 1 RESISTOR-TRMR S00 10X € TOP-ADJ 1-TRN 254480 2100 -0554
AIR78 0757-0465 G RESISTOR 100K 1% . 1256 F TGeO+-100 24545 Ca-1/3-TO-1003-F
AIR79 0757-0420 3 PESISTOR 750 1% .125W F TC:0+-100 24548 Ca-1/8-TO-¥1-F
A1RB) 0638-0082 7 S RESISTOR 464 1X 1250 F TC:0+-100 24545 Ca~1/8-T0-4640 -F
AR Qg9g-0082 ? RESISTOR 464 1% . 128W F TC=0+-100 24545 C4-1/8-TO-4640 -F
AlRB2 0757-0283 ] RESLSTOR 2K X 1254 F TC=0+-10D 24546 Ca~1/8-T0-2001-F
ARS8} 0757-1093 g RESISTOR 3K 1% _12% F TC:0+-100 24548 Ca-1,/8-To-3001 -F
AIRB4 05958-0082 F RESISTOR 484 1X . 125W F TC+0O+-10¢ 24545 Cd=1/8-T0 - 4840 -F
A1RBS 06980082 ? RESISTOR 484 1% 1280 F TC=0+-100 24545 C4-1/8-T0-4640-F
A REE CE93-3445 2 RESISTOR 348 % .125W F TC=0+-100 28545 C4-1/8-%0-348R-F
AtRA7 0757-042t 4 RESISTOR 225 1X 1250 F TCeD+-100 24548 C4-1/8-TO-825R-F
AlRES a7sT7-0421 4 RESISTOR §2% 1% 125 F TC:=0+-100 24548 £4-1/3-TO-826R-F
AR89 0898 -34560 1 1 RESTSTOR 422K 1% 128 F T¢x0+-100 28480 0698 - 3460
ATR9D 0IST-0416 7 RESISTOR S{1 1% 125U F TCeGs-100 24545 Ca-1/8-T0-511R-F
ARG 0698-3132 4 RESISTOR 261 1% 1250 F TCx0+-100 24548 C4-1/8-TO-2610-F
ARSI a686-3132 4 RESISTOR 261 1% 125 F TC:0+-100 24545 C4~1/8-T5-2610-F
AIR33 0757-0280 3 2 RESISTOR 1K 1% 1254 F TCe0+-100 24546 Ca-178-TO-1001t-F
ATRD4 0888 -7229 ] RESISTOR S11 1% 05U F TCe0+-{00 24546 C3I-1/8-TG-51R-F
AIRDS 0757-0415 7 RESISTOR 51t 1% 126U F TC:0+-100 ZA546 C4=-1/8-TO-S11R-F
ARSI 0698-7236 ¥ RESISTOR {K 1X .0SW F FCeOs~10D 24546 C3-1/8-TO-1001-F
AIRIT 0698-7248 | 1 RESISTOR 3. 16K 1% 05K F TC20+-100 24546 C3-1/8-T0-2181-F
ATRI8 0767-0465 & RESISTOR 100K 1% 1258 F TC=0+-100 24545 Cq4-1/8-T0-1003-F
AIRGY 0757 -0401 0 2 RESLSTOR 100 1% 125U £ TC=0+~100 24546 £a-1/8-T0-101-F
AR (G NOT ASSIGMED
AlR1Q1 0693-1447 4 RESISTOR 422 1% 1280 F TC=0+-100 24546 C4-1/8-TO-a22R—F
AiR10Z 0757-0280 k4 RESTSTOR 1¥ 1% 125U F TCe(+-100 24546 Ca-1/8-T0-1G01-F
AIR10Z 0787-0418 7 RESISTOR S13% X 1254 F TC=0+-100 29546 Ca-1/8-70-511R-F
AIRI04 0698-3152 2 1 RESISTOR 3.48K 1% 1250 F TCe0+-100 24548 C4-1/8-T0-3481-F
ATRIOE 0757-0283 & RESISTOR 2K 1% 1254 £ TC=0+-100 24548 C2-1/8-T0-2001-F
AIR1OG 0837-0220 1 1 TRERNISTOR ROGG (0K -OHM TCa-3, 83%,C-DEG 28480 0837+0220
AR1OT 1610-9368 3 1 NETHORK-RES G-SIPJO.DK OHM X & o121 2064103
AR10S 0688-0082 7 RESISTOR 464 1% .125¢ F TCa0+-100 24546 C4-1/8-10-4640-F
AtRIDS 07870401 0 RESISTOR 100 1% 1254 F TCe0+-100 24548 CA-1/8-TG-10% -F
AIRTID 0598-7284 < RESISTOR 106K 1% . 054 F TCab+-100 24546 Ca-1/8-TO-1003-F
ASY 3101 - 2856 L) H 55 LIN SEL S0PC 26480 H01-2656
AlS2 3101-2644 1 b SWITCH-PE DFDT ALTNG ,5& 1D0YVAC 28480 301-2634
A1S3 3101 -2453 0 1 SWITCH-TGL SUBAIN OPOT .0ZA 20VAC/DC PC 23480 3101-2453
AT 9100 -2684 ki 1 TRANSFORNER-POLER 115/200; 48760 HZ 28439 9100-2684
AT 1251 -0600 0 19 COMNECTOR-3GL CONT PIN 1, 14-MM-BSC~57 SQ 28480 1251-0&00
A1TP2 1251-0600 1] CONNECTOR=-SGL CONT PIN 1, 14-mMm-B5C-57 SO 28480 1251 -06800
ATP3 1251-0604 0 CONNECTOR-SGL CONT PIN 1.14-MM-B5C-52 SO 28480 1251 -0&00
A1TP4 1261-+0600 il CONKECTOR-SGL CONT PIN 1.14-MM-BSC-52 SO 28480 1251-0600
MTPS 1251-0600 a CONNECTOR-S5L CONT PIN 1, 14-(§1-B5C-52 5Q 28480 151-06480
AtTPE 1251-0800 0 COMNECTOR-5GL CONT PIN 1. 14-MM-BSC-52 5Q 28450 1251 -DEOO
A1TP? 1251-0600 0 COMNNECTOR-SEL CONT PIM 1. 14-MH-85C-S2 5Q 28480 1251 - 0500
AlTP8 1251-0600 0 CONKECTOR-SGL CONT PIN 1, 14-MM-BSE-52 SQ 26480 1251 -0600
ATPY 1251-0800 4] CONKELTOR-SGL CONT PIN 1.14-MM-B5C-52 30 28480 1251-9600
A1TR1G 1261-0600 9 CONNECTOR- Sl CONT PIN 1, 14-MN-BSG-5Z 30 28480 1251-0600
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HP 5384A and HP 5385A
Replaceable Parts
Table 6-2. HP 5384A Replaceable Parts {Continued)

Reterence HP Part |C e Mir
; iption "Mir Par
Designation | Number |D] @Y Descriptio Code t Number

A1 1820-2312 2 1 IC NIsC 28480 1820-2312
AlUZ 1820-23672 2 1 IC-MCU W/ROMARAM; 4MN2 20480 1820-2572
ATU3 1820-3075 -] 2 IE RCWR ECLA10KH LINE RCYR TPL 28480 tB20-3075
AlUS VE20-307% [ IC RCYR ECL/VOKH LINE RCVR TR, 23480 1820-307%
ATUS 1820+3076 T 1 IC FF ECLAV0KH D-M¢S COn CLOCK DUAL 28480 1820-3076
AlLe 18580040 [ 1 TRAHSISTOR ARRAY 18-PIN PLSTC DIP Lses CA2TE
AIlT 1626-0%44 b 1 IC v RMOLTR-Y-REF-FXD 2.4V 8-DIP-C PKG 28480 1826-0544
AUT 1626-0904 6 1 IE~-LM330T-5,0 28450 1E28-0904
AlUS 1§26-0428 9 1 IC 3524 MODMLATOR 16-DIP-C Q1295 $63524)
U0 1826-0393 T 1 IC ¥ RGLTR-ADI-POS 1.2/37W TO-220 PXE 26480 1B28-0393
AU 18580054 4 1 TRANSISTOR ARRAY 18-PIN PLSTC DIP 28480 1B5E-0054
AlLZ 1826-008% Q 1 IC COMPARATOR PRCH B-0IP-P PKG S0545 UPC311C
ALLNE 1020-1425 ] 1 IC SCHNITT-TRIG TTL L3 NAND QUAD Z-INP 01295 SNTALSI3CH
A1Ui4 1820-2096 9 1 IC CWTR TTL LS BIN DU4AL 4-BIT 01285 SNT4LSI93N
AtUIS 1e20-1975 ) 1 TC SHF-RGTR TTL LS MEG-EDGE-TRIG PRL-IN 01265 SNLS 165N
AIU1E 1826-0501 E:] 1 IC LTI KR 2-CHAN-AMLG TRIPLE 16-DIP-F 04713 HC1405380P
Alult a120-4168 3 1 CABLE ASSY 16 PIN 28480 8120-4164
AIXFY 2119 -0269 0 2 FUSEHOLDER-CLIP TvPE. 250-FUSE 28480 2110-0269
AIXFZ 2130-0642 k) 1 FUSEHOLCER-EXTR POST 6.3A 250V DAY CAP 28480 2110-0642
ESRUL 1200-0654 7 2 SOCKET-IC 40-CONT OIP DIF-SLOR 28460 1200-0654
ATXU2 1200-0854 7 SOCKET-IC 40-CONT DIP DIP-ELDR 28460 1200-0654
AR 1200-0473 -3 1 SOCKET-IC 18-CONT DIP DIP-5LDR 28490 1200-0473
AlY1C D410-0423 3 1 CRYSTAL-QUARTZ 10.000 MHZ 28480 0410 -0423
"1 21G0-2083 2 1 RESISTOR-VAR CONTROL (CP 20K 20% LIM 28420 2190-2083
W 8120-1378 1 1 CABLE ASSY 1BAUG 3-CHDCT JGK-JKT 28480 B120-1378
W2 8159-0005 1] 1 RESISTOR-ZERD OHMS 22 4WG LEAD DIA 28480 #169-0005
w3 BIS0-G448 7 1 WIRE 24AMG DR 200V PVC TX32 80C 28480 B1S0H-0443
wa B8150-0449 ] 1 WIRE Z3AMG R J00Y PVC TX3I2 B0C 28480 8150 -0 449
Ws 1500450 ' 1 WIRE 2880G 0 00V PVC TH32 00 29480 8150 (450
1.3 8150+ 2848 3 4 WIRE 18ANG B/ 3D0V &VC 19X30 10S5C 28480 9150 -2848

See iniroduction to thie section for ordering information
*Indicates factory selected value




HP 5384A and HP 5385A

Replaceable Parts

Table 6-3. HP 5384A With TCXO Replaceable Farts

Reference HP Part [C ; Mfr

Designation Number |D| Q1Y Description Code Mir Part Number
Al 05384-60006 1 1 1 BUARG ASSEMBLY, MAIR (TCXO SERIES 2430) 28480 05384-60008
a1l G160-4704 9 1 CAPACITOR-FXD .01U0F +-10% S00VDC CER 28490 0160 -4704
AIC2 21680-5649 3 § CAPACITOR-FXD 100PF +-5% 500¥D( CER 28440 0160-5549
f.} Lowtd 0160-4385 2 1 CAPACITOR-FXD 15PF +-5% 200Y0C CER 0+-30 26480 0160-4285
AlCS Q180-2816 i 1 CAPACITOR-FXD BSUF+- 20X 10VOC TA ZBA80 01802218
AICS 180-0562 1 5 CAPACTTOR-FXB 33UF +-20% 10VDC TA S6289 1960IZGH00 1 (KA
AICE 8160-0573 2 1 CAPACITOR-FXD 47G0PF +-20% 100¥DC CER 28480 0160-0573
ALY 0136-0562 1 CAPACITOR-FXD JIUF+-20% 10VDC TA 56289 1660336XG108A1
AlCg 0480-0572 1 1 CAPRCITOR«FXD ZJ00PE +-20% 100V0C CER 28440 0160 -0572
AICY 0160-3879 7 17 CAPACTTOR-FXD .01UF ++20% 100VDC CER 28450 0160-3879
AIC10 0160-3979 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3879
L[ )] 0160- 4492 2 < CAPACITOR-FXD 18PF +-5% 200VDC CER 0+-30 28480 0160 -4492
AlC12 CIE0-4492 2 CAPACITOR-FXD 18PF «-5% 200VDC CER 0+-30 28460 0180 -4452
AIC1S 0180-0562 1 CARACTTOR-FXG 33UF +-20% 10vDC TA SH280 196DI36XO0 1 OKAT
AIC14 0160-4423 -] 1 CAPACITOR-FXD 470PF +-20% S0H0VDC CER S1642 E043-500-K7R-471M
A1L15 NOT ASSIGNED
A1C1G 0180-2698 a L) CAPACITOR-FXD 4. FJF+-10% 3SV0C T4 28440 G180 -2608
AIC1T 0160-3579 7 CAPACITOR-FXD .O1UF +-20% 100VD: CER 28480 0169-3870
ALC1E {160-3379 7 CAPACITOR-FXD ,O1UF +-20% {00VDC CER 2g4480 0160 -367F
ac1a d160- 3879 7 CAPACITOR-FXD .O1UF +-26% 100YDC CER 28450 0160-3879
A1C20 0160-3879 K CAPACITOR-FXD .0IUF +-20% 100¥DC CER 28480 0180 -3879
MC2I 0160-3879 7 CAPACITOR-FXO .O01UF ++20X 100VDE CER <8480 Q160 -3979
Algz2* O160- 4040 3 1 CAPACITOR-FXD 1000PF +-5% I00VDC CER 28480 01694040
A1C23 0e80-38%0 7 CAPACITOR-FXD ,C1UFE +r20% 100VDS CER 284480 M&e-3679
AlC24 HOT ASSISHED

a1C25 01603879 1 CAPACITOR-FXD .QJUF «+20% 100VD: CER 29480 0160 -2879
AME26 0160-2979 7 CAPACITOR-FXD .01 +-20% 100VDC CER 28480 0160-387%
AC27 01E0-4554 7 8 CAPACITOR-FXD ,QIVF +-20% SUVOC CER 28480 016p~-4554
A1CZE 0160-0127 2 3 CAPACITOR-FXD tUF +-20% 26¥D( CER 28480 0160-0127
AICC9 QI180-3276 1] 2 CAPACITOR-FXE 22000 +100-10% 25VDC AL 28480 0180-3276
A1C30 0180-3276 1] CAPACITOR-FXD 2200UF+100-10% 25vDC AL 28480 0180-3276
AIC 0180-0228 [ 1 CAPACITOR-FXD 22UF+-10% 1SVDC TA 56289 1 B0022E6X201 662
A1C32 0160-4557 o 1 CAPACITOR-FXD .TUF +-20% S0¥OC CER 162469 CACOAXIR10AMN50A
AIC3Z 0160-3379 7 CAPACITOR-FXD .01IUF «+<20% 100¥DC CER 28480 0i6G-3870
AIC3I 0D160-4819 7 2 CAPACITOR -FXD 2200PFf «-£% 100VDC CER 28480 0160-4519
A1E3S e -asz2 2 3 CAPACITOR-FXD 1000PF +-5% 100vDC CER 26480 0160 -4522
A1C3E 0180 -327% <y 1 CAPACITOR-FAD 3DOUF+100-10% 12vDC AL 28480 0180-3278
AIC3T 0180-381% ? CAPACITOR-FXD 01UF +-20% 100VDC CER 28420 0180-3875
AtC3g 0166 -3879 7 CAPACTITOR-FXO .01UF +-20% 100VDC CER 28480 0160-38749
A1C39 (i160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28450 1160-3879
AIC4AG A180-0201 3 k| CAPACITOR-FXD 1UF+-10% 35YEC TA 562089 15001054503542
AICH 0160-4554 K CAPACITOR-FXD ,01UF +-20% SO¥DC CER 28480 0180-4554
AICAZ 0160-4554 7 CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 01504554
ATCAZ 0180 -0291 3 CAPACITOR-FMD 1F«-10% 38vDC TA 56289 $E0D1 0SHINISA2
AlC44 G180 -6291 3 CAPACTTOR-FXD 1UF«-10% 3SvDC Ta S6289 15001054903542
A1Ca%5 0160-3879 T CAPACITOR-FAD LOIUF +-20% 100¥DC CER 28480 0160-3879
#1086 1160-4822 2 CAPACITOR+FXD 1000PF +-5% 100VDC CER 2adgl Q18G-4822
&1C47 G160-4554 7 CAPACITOR-FXD _01UF +-20% SOVOC CER 28480 0160-4554
41CAS 0180-4822 -4 CAPACITOR-FXD 1000PF +-SX 100YDL CER 28480 0160-4822
AlCag 0160 -4559 T CAPACTTOR-FXD 0IUF +-20% SOVOC CER 28430 0160-4554
A1L50 0960 -4819 ] [ CAPACITOR-FXD 330PF +-5% 100VDC CER 20480 0:B0-4810
AICS1 0160-4%54 7 CAPACITOR-FXD _0IUF +-20% SOVOC CER 28480 0160-4554
A1CH2 MEG-4554 7 CAPACITOR-FXD . 01UF «-20% SOYDC CER 28480 C160-4554
AICS3 0160-0127 2 CAPACITOR-FMD 1UF +-20% 25v0C CER 28480 0160-0127
AICS4 018G-0418 ] 1 CAPACITOR-FXD FUF+-20% 35VOC Ta 28420 0t80-0416
AICES 01560-4808 4 3 CAPACITOR-FXD 470PF +-%% 100VhC CER 28480 0180 -ag08
AICSE G160~ 48908 4 CAPRCITOR-FXD 470PF +-5X 10OVOC CER 28480 C160-4808
A1CS7 G160- 4808 4 CAPACITOR-FND 470PF +-3X 100¥DC CER 28440 0160 -4808

5 [sd:}:] G160-4554 7 CAPACITOR-FXD ,QTUF +~20% SOVDC CER ZEAR0 0160-4554
41059 QI60-3879 K CAPACITOR-FXD .01UF ++20% 10QVDC CER 25480 0160-3879
AICE0 0160-3878 ] 1 CAPACITOR-FXD 1000FF +-20% 100VDC CER 28480 C160-3578
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HP 5384A and HP 5385A
Replaceable Parts

Table 6-3. HP 5384A With TCXO Replaceable Parts (Continued)
Reference HP Part I1C ; Mir
; . 1 cription Part Numbe
Designation Number |D Qty Descrip Code Mfr Pa r
A1CEY-
AlCBG NOT ASSIGMED
AICE7 0160-387¢ 7 CARPACITOR-FXD . 01UF +-20% 100VOC CER 28480 0160-3879
AICEE NOT ASSIGNED
A1CE9 0160-0327 F4 CAPRCLTOR-FXD 1UF +-20% 25¥DC CER 28480 01EQ-0127
AILT0 0160-4819 1 CAPACITOR-FXD 2200PF +-5% 100¥DC CER ZB4€0 Q1E0-4819
AICTY 0160-4@0% 1 1 CAPACITOR-FXD 47PF +-5%X 100VDC CER 0+-30 28480 0160-4305
ATCT2 9180-0562 1 CAPACITOR-FXD 33UF+-20% 10¥DC TA SEZE9 19EDIIEAG01 0K AT
AICT73 NOT ASSIGMED
AICT4 NOT ASSIGNED
AILTS 0150 -0852 1 CAPACTTOR-FXD 33UF+-20% 10VDC TA 56289 19603IEX00T0KAT
AICKT 19010050 3 13 DIODE-SWITCHING 80¥ 200MA 2HS DQ-35 28480 1961-0050
AICR2 1901 -0376 6 2 OIODE-GEN PRP 25V SO0MA DO-3% 28480 1901-0376
AICRI 1901-0376 3 DIODE-GEN PRP 35V SORMA 00-33 28480 1901-0376
AICRS 19014 -053% 9 1 DINDE-SH SIE SCHOTTKY 28420 1901-053%
AICRS 1901-0639 4 1 DIODE-PIN 28480 5082-3080
AICRE 1901-0050 3 DIDDE-SWITCHING 80V ZOUNMA 2HS 00-35 28480 1901 -G0%0
AI1CRT 1901-0050 3 DIODE-SWITCHING 20V ZDOMA 2KS DO-3% 28480 1801 -0050
A1CRE 1906-0096 ¥ ¥ DIODE-FU BROG 200V 24 D47y MDAZ02
ATCRY 1834-0221 Z § THYRISTOR-SCR ¥RRH:300 04Ny MCR1GE-S
A1CR1Q 1802-3234 3 1 DICDE-ZKR 19,6V 5% GO-3% PD«, a4 29480 1902-3234
AICRI1 1801 -0080 3 DICOE-SUITCHING 80V 200MA 2MS DD 38 28480 1901-0050
AICR1Z 18014 -0782 ] F'd DIOOE-SCHOTTEY tMSE21 30V 3A 04713 1NSE2Y
ALCR13 1802-3110 4 1 DIODE-ZHR 5.9V X DO-35 PD=.4W TC=+. 017% 28480 1902-3110
AICR14 1801-0782 9 DIDDE-SCHOTTKY 1N9B21 30¥ 3A 04713 1NS821
AICRIS 1901 -0050 1 DIODE-SWITCHING B0V 20DMA 2HS DO-35 28480 1901 -005Q
A1CR1G 1901 -0050 3 OIO0E-SWITCHING S0V 200HA 2NS DO-3% 28480 1901-0050
AICR17 19010050 3 DIODE-SWITCHING 80Y 20074 285 DO-3S 20480 19010050
AICRIA 1901 -00%0 3 DIODE-SWITCHING BOY 200MA 2HE 00-35 28980 1901-0050
AICR1SG 1801 -0050 3 DIODE-SUITCHING 80V 2004 2N5 DO-35 28480 1901-0050
AICR20 1501t -0050 3 DIODE-SWITCHING 80V Z00HA 2HS DO-38 28480 1901-0050
AICR2Y 1201-0050 3 DIQDE-SUIYCHING 80V ZOOMA 2MS DO-35 28430 1901 - 0050
AICRZ2 1901-0050 3 DIODE-SWITCHIMG 80 200na ZWS DO-3% 28439 1801-0050
AICR23 1601 -0050 3 DIODE-SWITCHING 80V 200MA 2ZNS DO-35 28430 1801-09%0
A1E1 170-0022 3 1 CORE-SHIELDING BEAD 28480 9170-0029
ATF1 2110-0201 0 1 FUSE . 254 250V TD 1.28M.25 UL 28480 2110-0201
AIF1 2110-0985 9 1 FUSEHOLDER CAR 124 MAN FOR UL 284810 2110-056%
AiF2 2110-0002 a 1 FUSE 24 250V NTD 1.25M.25 UL 75918 312002
Al 1250-1762 9 2 {ONNECTOR-RF BNC FEM PCH-PHL S0-OHM 28480 1250-1742
Al1JZ 1250-1782 ] CUMHECTOR-RF BMHC FEM PCH-PHL S0 -0HM 28480 1250-1782
A1J3 1381-4743 0 1 COMNECTOR-AC PUR HP-9 MALE REC-FLG THRTP 28480 1251-4743
All4 1281 -8261 5 1 JACK POMER PCE M7 28480 1251-8261
ALTS 1250 -1842 2 BHC RTANG PC FNT 28480 1250~ 1842
ALJE 12%1-9304 7 1 COHM-POST TYPE _100-PIN-SPCGE 8-CONT 28480 1251-8304
A1 J7 NOT ASSIGNED
A1I8 1251-7584 4 1 CABLE ASSY 14 POST 28480 1251-7684
A1J9 1251-8139 & 1 CONN-POST TYPE .100-PIN-SPCG 14-CONT 2ZB480 1251-8139
a1kl Q430-1317 3 1 RELAY-REED 1C 2S0MA 200YDC SYDC-COIL 3va 28480 0490-1317
AlL1 8140-0718 4 1 INDUCTOR-FIXED NORM IND: 230UH 3 1,S4DC 28480 91400718
AlL2 1001288 & 4 CORE-FERRITE CHOKE-WIDEEAMD: IMP:»E80 28480 9100-1788
AL 9100-1788 6 CORE -FERRITE CHOKE-WIDEBAMD; IMP:>880 28480 9100-1788
AlLS 9100-2562 -3 t INDUCTOR RF-CH-FILD 1Q0UH 10% 28480 9100 -2562
AILE 9100-1788 6 CORE-FERRITE CHOKE-WIDEBAMD; INP:»680 28480 9100-1788
ALY 9100-1728 [ CORE -FERRITE CHOKE-WIDEBAND: TMF:>680 28480 9100-1788
Aldl 1854-0245 1 3 TRANSISTOR WPM SI PO=350MW FT=300MHZ V4T3 2ZN3904
ALQ2 1855-0327 -] 1 TRANSISTOR J-FET ZNA4t6 N-CMAN D-MODE 01295 ZN4a16
4103 1853-03%4 7 1 TRANSISTOR PNP ST TQ-92 PD=350MY 28430 1853-0354
A404 1855-0414 4 4 TRANSISTOR J-FET 2N4353 N-CHAN D-HODE 04713 2H4333
4105 1854-0215 1 TRANSISTOR NPN SI PD=3S0HW FT-300MHZ 04713 2H390H4
A0S 18548-0574 5 1 TRAMSISTOR HPH SI PD=SQOMW FT-1280HZ 8480 1854-0574
A107 1854-0215 ) TRANSISTOR MPW SI PD=350HW FT=300fHZ 04713 N3904
alae 1853-001S 7 2z TRANSIATOR PNP SI PDaZoUMW FT=500MHZ 284280 18563-001%
AYGO 1953-0015 7 TRANSISTOR PNP SI PD=200r FT«500HHZ 28480 1853-0018
AT 1863-0363 g8 1 TRANSISTOR PNP S PD=5S0W FTr20MHZ 03508 XAGH2E1

See introduction to this section for ordering information
*Indicates factory selected value
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HP 5334A and HP 5385A
Replaceable Parts

Table 6-3. HP 5384A With TCXQ Replaceable Parts (Continued)

Reference HP Part |C . Mfr

Designation Number |D Qty Description Code Mtr Part Number
Atan 1854-0013 7 1 TRANSISTOR NPM Z2NZZ218A 51 TO-5 PO=800MU 04713 ZHZZ21RA
AQIZ 1959-0477 T 1 TRAMSISTOR MPN 2H22224 ST TO-18 PDSO0MU o473 2H22224
AR GBSS-8827 . | 2 RESISTOR 1M 1% 1250 F TC=0+-100 28480 0698-8827
AIRZ 0787-0708 ] ks RESISTOR 51.1 1X .25W F TC=0+~100 24545 CS+1/4-TO-51R1-F
A1RS 0598 -8827 L) RESISTOR 1M 1% 1254 F TC=0+-100 28480 QEQ8-8R27
ARG 0639-0071 <] 2 RESISTOR 4.64M %% 1250 F TC=0+-100 28430 069g-0071
AIRS 0698-7276 s 1 RESTSTOR 45. 4% % 05U F Te=0+-100 24548 C2-1/8-TO-4642-F
AILRE 0757-0248 2 -4 RESISTOR 10 1% .125W F TCe0+- 140 24545 C4-1/8-TO-10RO-F
AR 0757-0421 4 3 RESISTOR 825 1% .125W F TCuO+-§00 24548 Cd-1/8-TO-82¢R-F
AIRE 0848-3445 2 Z RESISTOR 348 1% 1250 F TC:0+-100 24546 Ca~1,/8-T0-348R-F
AIRS QBIR-T7236 ? 3 RESISTOR 1K 1% . 05U F TEad+-100 24548 C3-1/8-T0- 1001 -F
AIR1D 0B98-7253 4 1 RESISTOR 780 1% .0%U F TC20+-100 24545 CA-1/8-TO-750R-F
A1RLt 0698 -7283 4 1 RESISTOR S0.9x 1% .05M F TC=0+-109 24545 C3-1/8-T0-9092-F
AlR12 BE9B-8812 T 1 RESISTOR © 1% 1250 F TC=0+-100 28480 IBSR-2012
AtR13 0698-3138 B8 1 RESTSTOR 17,88 1% AZ5W F TCxG+-100 24546 $a-128-TO-1782-F
AIR14 089g-7244 7 2 RESISTOR 2.15K 1% 08U F TCa0+-100 £4546 CI-178-T0-2191-F
AIRIS 0599 -3447 4 3 RESISTOR 422 1% 1250 F TC:0+-1QQ 29546 Ca-1/8-T(-422R-F
ARG (698 -3447 4 RESISTOR 422 1% 1250 F TC=0+-100 24548 CA-1/8T0-422R-F
AIRTT 18100549 4 1 NETUORK -RES &-SIP MULTI-VALUE 28480 1810-0541
AlRIE 1810-0219 ] 1 NETWORK -RES 8-SIP220.0 OHM X 4 oz ose221
a1R1 8 0695-7220 9 3 RES[STOR 215 1% .05 F TC=Q+-100 295496 C3-1/8-TG-215R~F
AIR20 0639-7220 9 RESISTOR 215 !% .0SU F TCa0#-100 24546 C3-1/8~-TO-215R-F
AtRZ1Y (698+7249 2 2 RESTISTOR 3.48K 1% .05W F TCwD+-100 24546 C3-1/8-T0-3481-F
hiIR22 07570282 5 e § RESISTOR 2¢ % .125W F TC=0+-100 24546 C4-4/8-70-2001-F
AIRZ2) 0688-7267 4 1 RESISTOR 19.6K 1X 054 F TC20+-100 24545 (3-1/8-T0-1982-F
ATRZS 0698-7210 T 1 RESISTOR §2.5 1% .05W F TC=0+-100 24548 €3-1/8-T0-22RS-F
AIRZS 0757-0706 8 RESISTOR S1.1 1% . 250 F TCeO+- 100 24548 C5-1/4-TO-B1R-F
LIRS 0757-0706 8 BESISTOR S1.1 3% 250 F TC=0+-100 24546 CS-1/4-T0-51R1-F
AIR2T 060R-7244 7 RESISTOR 2.15K 1% 05K F TC=0+-100 24546 CI-1/8-T0-2151-F
AIR2G 0696-7249 2 RESISTOR 3.48K 1X .0SH F TCzO0+-100 24545 C3-1/8-TO-3481-F
AIRZG 0698-7236 ¥ RESISTOR 1K 1X .0SM F TC=04<100 24548 C3-1/8-T0-1001-F
A1R30 0698-3437 2 2 RESISTOR 133 1% 15U F TC=0s-1d00 24546 Ca-1/8-T0-133R-F
AR 0698-3437 2 RESISTOR 133 1% 128U F TC=04-100 24546 Ca-1/8-TD-133R-F
ARIZ 2100-0558 9 ¥4 RESISTOR-TRMR 20K 10X C TOP-40J +-TRN 28420 2100-0558
AR 0B58-3442 -] 1 RESISTOR 237 1X .1250 F TCz0+-100 24548 C4-1/8-TQ-2370-F
41R34 0E98-726% z 1 RESISTOR 18.2K 1% G50 F TC=0+-100 24546 C3-1/8-T0-1622-F
A1R3S 0598-723¢8 7 RESISTOR 1K 1% .0SW F TC=0+-100 24545 C3-1/8-T0-1001-F
AlR3S 0698-7229 ] & RESISTOR S11 1% .0SW F TC=0+-100 24546 C2-1/8-TO-811R-F
AIRIT 0698-7205 { 3 RESISTOR 51.1 1X .08 F TCx0+-100 24546 C3-1/9-T0-51R1-F
A1R3E 0BS8=-7208 a RESISTOR S!.1 1% .0SU F TC=04+-100 24545 CI-t/8-TO-51R1-F
A1R39 0898-7229 | RESISTOR S11 1% .05W F FC:=0+-100 24545 £3-1/8-TO-511R-F
A1R40 0698-T220 | RESISTOR 215 1% 054 F TC:=0+-100 24546 C3-1/8-T0-214R-F
AlR4Y 0698-3156 Z 2 RESISTOR 14.7K 1% 125U F TCxD+-100 24548 C4-1/8-TO-1472-F
A1R42 0898-7229 -] RESISTOR S11 1% 080 F TC=b+-100 24548 C2-1/8-T0-811R-F
A1R47 2100-0558 9 RESISTOR-TRMR 20K 10X C TOR-ART 1-TRW 28480 2100-0556
AlR44 0898-7284 5 1 RESISTOR 1Q0K 1% .05U F TC=0+-100 24546 £3+1/8-T0-1003-F
AR4S 0598- 209 4 1 RESISTOR 75 1% .0SW F TCxG+-106 24548 C3-1/8-10-75R0-F
AIRAG 0698~-7208 1} RESISTOR 51.1 %X .0SL F Téa0e-100 24546 C3-1/8-TO-S1R1 -F
aiRay (69R-72249 -} RESISTOR $11 1% 08U F TCs0+-100 24546 C3-1/8-TU-S1R-F
A{R48 0E98-7242 ] 1 RESISTOR 1.96K (% 050 F TC=Q+-100 24545 C3-1/8-To-1961-F
A1R43 1910-0a88 -] 1 NETWORK -RES 8-SIP4.7K OHN X 4 28498¢ 1810-0d88
A1RS) GB12-0021t 8 1 RESISTOR .47 5% 3U PU TCa(+-G) 91647 CWZB1 «+3-T2-477100-3
ARSI UE9SH- 7229 8 RESISTOR 511 1% 054 F TC=0+-100 24546 C3-1/8-TQ-51IR-F
MRS2 07$7-0399 u} 3 RESISTOR S1.1 1% 125U F TCeQ+-10D 24545 C4-1/8-T0-S1R1-F
A1RS3 L638-3132 4 3 RESISTOR 261 1% 125U F TCzG+-100 24545 C4-t/B-T0-2610-F
AIRS4 Q7S7¥-1093 B F4 RESISTOR 3K 1% (1254 F TC0+=100 24546 €4-1/8-T0-3001 -F
AIRSS Q757-046% & 2 RESISTOR 100K 1% 1260 F TC:0+-100 24545 C4-1/8-T0-1003-F
AIRSE 0757-0407 1 1 RESISTAR 200 1% 1254 F TC=0+-300 24546 C4-1/8-T0-201-F
ALRE? 0757-0289 2 1 RESISTOR 13,3k 1% 1258 F TG=0+~1D0 19701 MFaC1/8-TO=12332-F
AIRSE LT57-0399 ) 1 RESISTOR 82.5 1X 1250 F TCcO+<100 24545 Ca-1/9-T0-82R5-F
AIRSY Q757-0316 7 4 RESISTOR S11 1% 126U F TCeO+-100 24548 £4-1,/8-T0-S11R-F
A1RGD 07570248 2 RESISTOR 10 % 1280 F TC=0+-140 24546 Ca-1/8-T0-10R0-F
ATRB DEJE-3398 a4 bl RESISTOR 46.4 1X ,SU F TCaQ+-100 28480 0693-3298
AIRG2Z Q1970200 7 b4 RESISTOR S.562K 1% .1254 F TCa(+-100 24545 Ca-1/8-T0-5621 -F
A1RG3 0IS7-0200 ¥ RESISTOR 5,62 1X 125U F TC20+-100 24545 Cad-1/8-T0-8621 -F
A1RE4 0599-0071 & RESISTOR A.64M 1% 1250 F TCads-100 28480 0ESS-007

A1RBS 1810-03%0 7 1 NETWORK -RES §-SIP220.0 OHM X 7 L1} 4] zZ0gagzit

See introduction to this section For ordering information
*Indicates factory selected value




HP 5384A and HP 5385A
Replaceable Parts

Table 6-3. HP 5384A With TCXO Replaceable Parts (Continued)

Reference HP Part C L Mfr

Designation | Number [o] Q1Y Description Code Mfr Part Number
&1R6G G757-0394 ol RESISTOR 1.1 1% 125U F TLG+-100 74545 Ca-178-To-S1R1-F
ARG 67570394 4] RESISTOR §1.1 1% 125U F TC:Q+-100 24545 Ca-1/8-TO-51R -F
H1RES 0698-23441 a 2 FESISTOR 215 1% .#25U F TC=0+-100 24545 C4=1/8-TO-215R-F
H1RES 06se- 1444 & RESISTOR 215 ¥ .3264W F TC=0 100 24545 C4-1/8-TO-21SR-F
HI1RTO QE98-7212 3 z RESISTOR 100 1% .0SW F TC=0+-100 24548 Ca3~-1/8-TO-100R-F
&R 0698-7212 9 RESISTOR 100 1% .05W F TC=0+-100 24546 C3-1/8-TO-100R-F
ARTZ 0698- 3198 2 RESISTOR 14, 7K X 1284 F TC=0+-100 24546 C4-1/78-T0-14%2-F
AIRTI nEas- 71167 9 1 RESISTOR 22.7 1% .05U F TCa20+-100 24546 Ci-1/8-T0-23R7-F
AIR74 0Esg-7219 G 1 RESISTOR 196 1% 05U F TC=0+-10D 24546 ¢3-1/8-TO-196R-F
MRTIS G757-0429 3 2 RESISTOR 750 1% . 125W F TC=0+-109 24545 Ca-1/8-TO-751-F
AIRTE 07%7-0419 [ QESTSTOR 681 1% 125K F TCz20+-100 245346 C4=1/8-T0-G81R-F
ART? 2100-0554 5 RESISTOR-TRMR 500 10% ¢ TOP-ADY 1-TRN 28480 2100 -0854
AIRTS 075 7-04865 6§ RESISTOR 100K 1% .125W F TCa0+-100 24548 C4-1/78-T0-1003-F
MRTS 0757-0420 k| RESISTOR 750 1% ,125U F TCag+-100 24546 Ca4-1/8-To-7%1-F
41R80 0698-0082 7 S FESISTOR 464 1% .125W F TC=0+-100 249546 Cd-1/78-T0-4640-F
AIRE1 0E98-0082 7 RESISTOR 484 1% . 1284 F Ti=0+-100 24548 C4-1/B-TO-4640-F
a1RE2 0757-0283 E RESTSTCGR 2K 1% 250 F TC=0+-100 245458 ca-i/8-T0-2001 -F
ATEE3 0757-10493 8 RESISTOR 3K 1X .1250 F TC=0+-100 24546 C4-1/8-T0-3001-F
A1RBA 0698-0082 ? RESISTOR 454 1% 125U £ TC=0+-100 24546 C4-1/8-T0-4640 -F
A1RES a6e8-0082 7 RESISTOR 464 1% .125¢ F TC=0+-100 28546 Cd-1/8-T6-4640 -F
AIREG 0598-3445 2 RESISTOR 348 1% 12680 F T¢=0+-100 24546 £4-1/8-TO-348R-F
AEST 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-828R-F
A1RER 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 Ca-1/8-TO-BZSR-F
A1RED 0B98-3460 1 1 RESISTOR 422¢ 1% 1250 F TC:0+-100 28480 0698-3460
A1RS0 0757-0418 1 RESISTOR Si1 1% 128U F TCaD+-100 24546 C4-1/8-TO-S11R-F
AR 0E98-3132 4 RESISTOR 261 1% 1250 F TC=0+-100 24546 Ca-1/8-To-2810-F
&RG2 0698-1132 q RESISTOR 264 1% 125U F TL=0+-100 24545 C4-1/8-TO-Z510-F
a1RS3 0757-0280 3 2 RESTSTOR 1K 1% 1250 F TC=0+-100 24546 ca-t/8-10-1001-F
ATRD4 0698-7229 g RESISTOR S11 1% .0SW F TC:0+-100 24548 C31-1/8-10-S11R-F
&1R9% DIST-0416 T RESISTOR 511 1% 1250 F TC=0+-100 24546 ca-1/8-T0-S11R-F
AIRIE-
ALRIOD HOT ASSIGNED
AlR101 0658-3447 4 RESISTOR 422 1% 4254 F TL=0+-100 24548 Ca-1/9-TO-422R-F
AIR1OZ 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-140 24546 £4-1/9-70- 1001 -F
AIE103 0757-0816 ¥ RESISTOR S11 1% 1256 F TC=04-100 24546 Ca-1/4-10-811R-F
ARI0S DEOR-2162 2 1 RESISTOR 3. 48K 1% 1250 F TC:=0+-100 24546 CA-1/8-T0-3481-F
AIRI0S DIST-028T & RESISTOR 2K 1% 1260 F TC:0+-100 24548 C4-1/8-T0-2001-F
AIRI0E 0a3T-0220 1 1 THERMISTOR ROD 10K-OHM TC=-3.93%/C-0EG 28480 NRI7-0220
AIRIOT 1810-0358 3 ] HETMORK-RES 6-SIP10,.0K QHM X & LR T4 2064103
AIRI0OE 089840082 7 RESISTOR 464 1% 1250 F TC=0+-~100 24546 C4-1/8-TQ-4640-F
A1R109 a787-0401 1] | RESISTOR 100 1% 125U F TC=0+-100 24548 Ca-1/8-1T0-101-F
A131 3101 -2656 S 1 $5 LIN SEL S0PC 284810 O -2658
A1S2 3101-2644 1 1 SWITCH-PB DPDT ALTNG .54 10QYAC 28480 3101-2644
A1S3 3101 -2453 1] 1 SWITCH-TGL SUBKIM DROT 024 20¥AC/DC PC 28480 J107-2453
AlTH 2100-2684 3 1 TRANSFORMER-POWER 115/230; 48760 HZ 23480 a190-2684
AL T 1251 -Q600 0 10 COMNECTOR-SGL CONT PIN 1,14-nn-BSC-52 5Q 28480 1251-0600
ATP2 1251-0600 1] COMMECTOR-SGL CONT PIN 1.14-HH-850-52 30 28480 1263-0600
A1TPS 1251-0800 0 COMMECTOR-SGL CONT PTN 1.}4-MM-BSC-57 S0 28480 1251-+0600
A1TP4 1251-0600 1] COMNECTOR-SGL CONT PIN 1.14-HH~BSC-5Z SO 28480 1251 -0600
ATPS 1251 -Q600 0 COMHECTOR-SGL CONT PIN ).14-HR-BSC-52 SQ 23480 1251-0600
A1 TPE 1251 -0800 13 COMNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z 5Q 28480 1251-0600
Bi1eY 1251 -0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-D5C-82 SQ 28480 1251-0600
A1TRE 1251 -0600 1} CONMECTOR-SGL COHT PTH 1.1 4-MM-BSC-S2 S0 28480 12510600
A1TPY 1251 -0600 Q COMMECTOR-SGL CONT PIN 1.14-mh-B5C-52 5Q 28480 1251-0E00
A1TP1O 1251 -060G 1] CONKECTOR-SGL CONT PIK J.14-nh-BSC-5Z SQ 20450 1251-0600Q
Al 1820-2312 2 1 Ic MISC 28480 1820-2342
Alu2 1820-3572 8 1 Ic-MeH W/RDH/RaM: 4MHT 284810 1820-3572
AlW3 1820-3075 -3 -4 1t RCYR ECL/10KH tINE RCVR TPL 284810 1820-3075
Alug 1820-3075 6 IC RCYR ECL/10KH LINE RCVR TRL 28480 1920-307%
AlUS 1820-3076 T 1 IC FF £CLA10KH D-My/S COM CLOCK OUAL 28480 1820-307¢
AlUs 1858-0048 g 1 TRANSISTOR ARRAY 16-PIN PLSTC QIP 3Lsas CAIZTIE
AT 1626-0904 & 1 IC-Lp330T-5.0 28480 1826-0904
Alug 1826-0544 Q@ | IC ¥ RGLTR-Y-REF-FXD 2.5%¥ &-DIP-C PKG 28480 1826-0544
AlUg 1626-0428 a 1 1C 3524 HODULATOR 16-DIP-C 0123% 5635247
AtU10 1826-0393 T 1 IC ¥ RGLTR-ADJ-POS 1.2/37% TO-220 PKG 26480 1826-0393

See introduction to this section for ord¢ring information
*Indicates factory selected valus
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HP 5384A and HP 5385A

Replaceable Parts

Table 6-3. HP 5384A With TCXO Replaceable Parts (Continued)

Reference HP Part |C _ MTr
: ; i Part ber
Designation | Number [D}<tY Description Code Mtr Num

AU 1858-0054 4 1 TRANSISTOR AFRAY 16-PIN PLSTC DIP 25480 1548-0054
Az 1826~ 0065 [ 1 IC COMPARATOR PRCH 8-DIP-P PKG 50545 UPC311L

AtUIZ 1820- 1425 6 | IC SCHMITT-TRIS TTL +S NANDG QUAD 2-INP 01295 SNIWS1I2N
AlUE 1820- 2096 9 1 IC CNTR TTL LS BIN DUAL 4-B1IT 01285 SH74LEI93N
ATU1S 19201978 1 1 IC $HF-RGTR TTL LS NEG-EDGE-TRIG PRL-IN 01295 SNTALSIESN
AlUG 1826-050) 9 1 IC MATIPLXR Z-CHAN-ANLG TRIPLE 16-0IP-P 04713 MC Y405 3BCR
At 8120-4168 3 1 CABLE ASSY 53844 28449 812G -4téa
AMXF1 21100269 a 1 FUSEHOLLER-CLIP TYPE.250-FUSE 28480 2110-¢269
AlXFZ 2110-0542 K} 1 FUSEHGLOER-EXTR PDST 5.3A 260V BAY CaP 2B480 2110-0642
AU 1200-06854 7 2 SOCKET-IC 45 -CONT OIP OIP-5LDR 25480 1200-0654
ALKL2 1200-0654 ? SOCKET-IC 40-CONT DIP DIP-SLOR 28480 1200 -06549
Al X1 12Q0-0473 g 1 SOCKET-IC 16-CONT DIP DIR«SLDR 284460 1200-0473
AlY1E 0960-0812 6 1 CRYSTAL -0SCILLATOR 10.0 MHZ; 0-55 DEG C 25480 0960-0BlZ
W B120-1378 t I CABLE ASSY 19AUG 3-CNDET JGK-IKT 28480 81201378
W3 8150-0448 7 1 LIRE 244UG BR 300V PVC 7X32 200 28480 8150-0448
e 8150-0449 8 1 WIRE 24406 R 300V PYC 7X32 BOC 28480 £150-0449
ws 5150 -0450 1 1 WIRE 24AMG D 300V PVQ TX32 80C 28480 8150-0450
11 ] §150-2845 3 1 WIRE 184WG G/Y 300V PVC 18X30 1¢SC 28480 B150-2045
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HP 5384A and HP 5385A
Replaceable Parts

Table 6-4. HP 5384A With Oven Oscillator Replaceable Parts

Reference HP Part |C : Mfr

Designation Number |D Qty Description Code Mir Fart Number
al 05354-60007 1 2 1 BOARD ASSEMELY (OVEN 0SC) |SERIES 2430) 28480 05384-60007
alct 0160 -4104 9 1 CAPACLTOR-FXD ,DHUF +-10% S00VDC CER 28480 0160-4704
A2 0160-5649 3 1 CAPACITOR-FXD tOOPF +-5% 500VDE CER 28480 D160-5649
ALC2 0160-4335 2 1 CAPACITOR-FXD 1SPF «+-S% 200WDC CER 0+-30 28480 0160-438%
A1C4 0190-2816 2 1 CAPACITOR-FXD €SUF+-20% 10VDC Ta 28480 0180-2818
RICS 0180-¢562 1 S CAPACTTOR-FXD 33UF«-20% 10VDC Ta 56269 1950336X0010KA1
AICE 0160-0573 2 1 CAPACITOR-FXD 4700PF «-20X 100vOC CER 28480 0150-0573
AICT 0180-0562 1 CAPACITOR-FXD JIUF+-20% 10VDC Th 58289 1960326001 0KA1
AL 01600572 )] 1 CAPACITOR-FXD 2200PF +-20% 100vDC CER 28480 0480-0672
ALY 0150-3879 7 17 CAPACITOR-FXD ,0UF «-20% 100VDC CER 28480 0160- 3579
RI1CTD 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 Q1G0-38TY
A1CH C160-4492 2 2 CAPACITOR-FXD 18PF +-5% 200¥DC CER 03-30 28420 0180-4492
L1194 IS D160-4982 2 CAPACITOR-FXD 18PF +-5% 200¥0C CER 0+-30 28480 0160 -4482
A1C13 0180-0%62 1 CAPACITOR-FXD J3UF+-20% 10YDC TA 56289 1960336X00 1 KA1
AVC14 D160-4423 9 1 CAPACITOR-FXD 470RF «-Z0% S00VOC CER 91642 200-500- XTR-4T111
AC15 NOT 4SSTGNED
A1GIG 0180-2698 8 1 CAPACITOR-FXD 4, TUF«-10% 35vDC TA 28480 0180 - 2698
AIC1T 0160-3879 7 CaPaCITOR-FXD .01UF «-20% 100VDC CER 28480 0160-3879
A1C18 0160-3879 7 CARACITOR-FXD .QIUF ++20% 100¥DC CER 28480 0160~-3679
AL1g 0180-3879 ¥ CAPACITOR-FXO .O1UF +-20% 100¥DC CER 28430 0160-3879
a3c20 D160-3879 7 CAPACITOR-FXD .D1UF +-20% 100VDC CER 28480 0160-3879
AIc21 0160-3879 7 COPACITOR-FXD .OIUF =-20% 100v0C CER 28480 0160-3479
AlC2e* 0150-4040 -1 1 CAPACITOR-FXD 1000FF +-5% 100VEC CER 28480 0160 -4040
A1C23 0160-3879 ? CAPACTTOR-FXD .0VUF +-20% 100YDC CER 28480 0160-3879
al1024 NOT ASSIGHED
A1C25 Q160-3879 kd CAPACITOR-FXD .Q1UF +-20% 100VDC CER 28480 0160-3879
AIC26 0160-2879 7 CAPACTTOR-FXD .O1UF +-20X 100¥OC CER 28480 D169 -3879
ANL2Y 0186D-4554 7 9 CAPACTTOR-FXD . 01UF +-20% SOVOC CER 28480 0160 -4554
A1028 0160-0427 2 3 CAPACITOR-FAD 1UF «.20% 26VOC CER 28480 0160-0127
A1C29 Q1E0-3276 o 2 CAPACITOR-FXD 2200UF +100-10% 25VODC AL 28480 0180 -3278
A1C30 Q180+ 3276 Q CaPACITOR-FXD 2200UF+100-10% 2%5v0C AL ze4a0 0180-3278
AC3 0180-0228 3 1 CAPACITUR-FXD 22UF+-10% 1SVDC TA 56289 150D22Z6X901 582
A1C32 0160- 4557 0 1 CAPACITOR-FXD . 1UF +-20% SOVDC CER 16299 CACO4XTR1 040504,
ATC3I 016¢-3879 7 CAPACITOR-FXD .D1UF +-20% 100¥DC CER 284380 01603879
AIC34 0160-4819 T 2 CAPACTTOR-FXD 2200PF +-S% 100¥DC CER 28480 0160 -4819
AI1C35 0180-4822 2 3 CAPACITOR-FXD 1000FF +-5% 100¥DC CER 28480 D160 -4822
A1L36 0180- 3379 3 1 CAPACITOR-FXD TOOUF+100-10% 12VDC AL 28480 0180 -3279
A1C37 ¢160-3079 7 CAPACITOR-FAD .O1UF +-20% 100vVDC CER 28480 01803879
A1C38 U160- 3974 7 CAPACITOR-FXD ,01yF +-20% 100vVOC CER 28450 0160 -3879
ACIS 0160-3879 1 CAPACTTOR~FXD .01UF +-20% 100vVDC CER 28480 G160-3879
ANC40 6180-0291 3 3 CAPACITOR-FXD 1UF+-40% 35VDC Ta 56289 150D105X90 3942
alta) 0150-4554 7 CAPACITOR-FXD ,01UF +-20% S0WDC CER 28480 0160 -4554
AlC42 0160-4554 7 CAPACITOR-FXD 01UF +-20% S0WDC CER 28480 0160-4554
AI1C43 0180-0291 3 CAPACITOR+FXD 1UF+-10% 35vDC T4 I6ZEI 13001 05KI0IAL
AlC44 0180-0261 3 CARPACITOR-FXD 10F++10% 3SVDC TA 56289 15001 05480 35A2
A1C45 0160-387% 7 CAPALITOR-FXD . 01UF +-20% 100VOC CER 26480 G160-3879
AIC46 0180-4822 2 CAPACITOR-FXD 1000FF +-S% 100¥DC CER 28480 0160-4822
A1C47T 0150-4%54 7 CAPACITOR-FXD . G1UF «-20% S0¥DC CER 28480 01§Q-95%54
AlCag 0160-4822 2 CAPACITAR-FXD 1000PF +-5% 100vDC CER 28480 0160 -4822
A1C4Q 0160(-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160-4554
A1CS0 0160-4810 g 1 CAPACITOR-FHO 330PF +-5% 100v¥DC CER 28450 016D -4310
AICS51 D16G-4554 7 CAPACITOR-FXD . O1UF +-20% SQ¥DC CER 28480 0160-4554
atCs2 0160-4554 7 CAPACITOR-FXD . D1UF +-20% SOVDC CER 28480 D160-4354
A1C53 0189-0127 2 CAPACITOR-FXD 1UF +-20% 25¥0C CER 28480 01600127
AICS4 0180-049 8 13 1 CAPACITOR-FXD 1UF+-20% 3SVDC TA 28420 0180 -0018
AIGSS 0160-4508 4 3 CAPACITQR-FXD 47QPF «-5% 100VDC CER 28480 0160-4808
A1CSE 0160~4808 4 CAPACITGR-FXD 470RF +-5% 100WDC CER 28480 0160-4809
A1CS7? 01E80-4808 4 CAPACITOR-FXD ATOPF +-5% 100%¥DC CER 28450 0160-4808
A1C580 D160-4554 ki CAPACTTOR=FXD _01UF +-20% SOMDC CER 28480 0160-4554
A1C59 D160-387% 7 CAPACITOR-FXD ,01VF +-20% 100V0C CER 28480 0160-3979
A1CED 0160-3878 6 1 CAPACITOR-FXD 1000FF +-20% 100vDC CER 28480 0180-3978

See introduction to this section fer ordering information
*Indicates factory selected value
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HP 5384A and HP 5385A

Replaceable Parts

Table 6-4. HP 5384A With Oven Oscillator Replaceable Farts (Continued)

Reference HP Part |G ; fr
Designation Number |p | @Y Description Code Mfr Part Number

AICEI - 2
A1C66 NOT ASSIGNED
AILET? 0160-3878 7 CAPACITGR-EXD .0TUF +-20% 100V0C CER 28480 0160-3370
A1CER 0180-4854 T CAPACITOR-FMD . 01UF «-20% SovDC CER 28490 0160-4554
#1CES 0160-0127% 2 CAPACITOR-FXD 1UF +-20% 2SvDC {ER 28430 0t63-0127
A1C70 C150-4819 ? CAPACITOR-FXD 2200PF +-5% 100VDC CER 28480 0160-4219
AlCT 0160-480% 1 1 CAPACITOR-FMD 47PF +-§% 100VDC CER 0+-30 284480 0160 -4805
AlCT2 0180-0582 1 CAPACTTOR-FXD 33UF+-20% 10vDC Ta 56289 1960236X0 01 0KAT
AICTI HOT ASSIGMED
aicia HOT ASSTGNED
AICTS 0180-0%62 1 CAPACITOR-FAD 33UF+-20% 10VWOC Ta S6280 9EDIZEXD010KAL
A1CR1 1504 -00%0 3 13 DICOE-SULTCHING 80V Z00HA ZHWS DD-35 28480 1901 -0050
HCR2 1901 -0376 -] 2 DI0DE-GEN PRP 35V S0Ms 00-~35 28480 1901 -0376
ACR3 01 -0376 -] DIODE -GEM PRP 35V SOMA DO-35 28480 1901 -0578
A1CR4 1901-0535 g 1 DIODE-SH SIG SCHOTTKY 28480 1901 -0535
AICRS 1901-062% L] t DIODE -PIN 28480 S082- 3080
A1CRE 1901 -0050 3 DICOE -SWITCHING 80V 200MA ZNS DD-35 ZE480 1901 -0089
AICR? 1901 -0050 3 DICDE-SULTCHIMNG 80V 200MA 2NS DO-35 28480 1901 -0056
AICRE 1906-0096 7 1 DIODE-FU BRDG 200GV 24 LT k] nbazoz
AICRY 1884-0221 2 ] THYRISTOR-SCR YRRH=200 04713 MCR106-5
ACRYG 1202-3239 3 1 DIODE-ZHR 19,6V 5% 00-35 PR, 44 28480 1902-3234
AR 1807 -0050 3 DIODE-SUITCHING 80V 200MA 2NS D0-35 28480 1901 -0080
AICRIZ 1901 -Q782 8 2 CIODE-SCHOTTEY THS821 30V 34 04713 1NS82Y
BICRI3 1902-3110 4 1 DICDE-ZHR S.9Y 2% DO-35 PO« 4 TC=+ 017% 28480 1802-3110
ACRYS 194G1-0782 ] DIOGE-SCHOTTKY INS821 30V JaA 04713 1NSBZ1
AICRIS 1301-0050 3 DICGE-SWITCHING S0V 200rM4 2N5 DO-35 28480 1801 -80S0
AILR16 1901 - 0050 3 DIODE-SWITCHING 80V 200MA 2ME D0-36 28480 801 -0050
AICRYT 1901 -00S0 3 DIODE-SULTCHING 50¥ Z0DMA 2NS DO-3S5 28480 1801-0050
AICR19 1901 -0050 3 DIODE -SUITCHING 80V Z00HA 2M5 DO-3S 28480 14901 +0050
AICR1S 1301 -005%0 k] QIDOE-SWITCHING 80V 200MA 2ZHS [0-35 28480 1201 -0050
AICRZQ 1901 -0050 3 DIODE-SHWITCHING 80V 200MA 2MS DO-3§ 28480 1201 - 0050
ALCR2Y 1301 -0050 3 DIODE-SWITCHING S0V 20084 2N5 DO-35 26450 1901 -0080
AlCR2Z 1901 -0050 el DIODE-SWITCHING A0Y Z0OHA ZNS DO-JI5 28480 1801 -0050
A1CR2Y 1901 -00%0 E) OIODE-SWLITCHING B0V 200Ma ZHS DO-3% 28480 1901 -00%0
AIEL S176-0029 3 t CORE-SHIELDIMG BEAD 28480 9170-0029
AlF1 2110-0201 0 FUSE . 25A 250¥ TD 1.25%.25 W, 26480 2110-02M
alF1 2110 -0%965 2 FUSEHGLDER CAP 124 MAX FOR UL 28480 2110-0565
AlIF2 2110~0002 8 FUSE 24 250¥ NTD 1,25K.26 UL 75815 312002
AlT1 1250-1782 El 2 COMNECTOR-RE BHC FEM PCH-PNL S0 -QHM 28480 1250-1782
A132 1250 -1 742 ] COMMECTOR-RF BNC FEM PCH-PKL. S¢-0HN 28480 1250-1782
A1T3 1261-4743 ] 1 COMNECTOR-AC PuR HP-9 MALE REC*FLG THRMP 28480 1258)-4743
AlTa 1291 -8261 o 1 JACK POWER PCB MY 28480 12518281
ARE] Yz50-18a2 2 1 BHC RTAMG PC MMT 28480 1250-1542
ALTS 1251 -8304 i 1 CONN-POST TYPE . 100-PIN-SPCG 8-CONT 28480 1251-8304
ALT? NOT ASSIGNED
ALJ3 1261-7684 4 1 CABLE A3SY 14 POST 28480 1259-7884
A1J9 1251 -8139 ) 1 CONN-POST TYRE | 100-PIN-SPEG 14-CONT 28480 1251-8139
AK 0430-{:17 3 1 RELAY-REED 1C 250MA 200¥DC SVDC-COIL ava 28480 0490-13117
AL grag-oMe 4 1 ITHDUCTOR-FIXED NORM IND: Z30UH & 1.SADC 28480 Naq-0ne
alL2 100-1788 3 4 CORE-FERRITE CHOKE-UTDERAND: IND: =580 28480 9100- 17886
ATL3 9100-1788 8 CORE-FERRITE CHOKE -WIDEBAHD: IHP:>580 28480 S100-1788
aiL4 G -2882 4 1 INDUCTOR RF-CH-HLD 10DLH 10% 28480 9100-2562
AILS HOT ASSIGHED
AlLE 9100-1788 6 CORE-FERRITE CHOKE -WIDERAND: THP:>EH0 20480 91 00- 1788
AL7? 9100-1788 3 CORE-FERRITE CHOKE-WIDEBAND; INnP:>580 28480 9100-1788
At 1854-0216 1 3 TRANSISTOR NPN ST PD=350MM FT=300rHZ G4713 N3G
Al 185%-0327 8 1 TRANSISTOR J-FET 2M4416 N<CHAN C-MODE 01295 2N2Q16
A103 1853-03%4 7 1 TRANSISTOR PHP SI TO-02 PD=3S0MJ 28480 1853-6354
A104 185%-0414 4 1 TRANSISTOR J-FET 2N4393% N-CHAN D-MODE 04713 2M4392
4108 1854-0216 1 TRANSISTOR MPN £1 FD3S0MU FT3000HZ 04713 2N3904
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HP 5384A and HP 5385A
Replaceable Parts

Table 6-4. HP 5384A With Oven Oscillator Replaceable Parts (Comlinued)

Reference HP Part |C . Mfr

Designation Number |D Qty Description Code Mir Part Number
A1QE 1854-0574 S 1 TRAKSISTOR NPM ST PD=S00MW FT«125MHZ 28480 1854-0574
A7 1854-0215 1 TRANSISTOR NPN ST PD=3S0MW FT:=300NHZ 04713 ZN3904
alos 1853-001% 7 2 TRANSISTOR PNP SI PO=200MW FT:SQ0MHZ 28480 1853-001%
Alaa 1853-0016 7 TRANSISTOR PNP I PD=200HU FT:S80MHZ 28480 1853-0015
A1Q10 1853-0363 & 1 TRENSISTOR PP SI PO=50k FT=20MHZ 03508 XasH2R1
A1Q1Y 1854-0013 T 1 TRANSISTOR NPN 2N2Z18A SI TO-5 PD-E00MJ Qan: EH2218A
A1Q2 1854-0417 7 1 TRANSISTOR NPN 2N22224 SI T0-18 PD:=S00MY 04713 ZhZ2222h
AR 0598-9827 4 2 RESISTOR 1h 1% 1250 F TC=0+-140 28480 0693 -0827
&lR2 0695-6627 4 RESISTOR 1M 1% ,125M F TC=0+-100 24l OBOZ-E827
AIE3 07570706 ] 3 RESISTOR 31.1 1% .25 F TC=0¢+-100 24546 CS-1/4-T0-51R1-F
AR U6%3-0071 B 2 RESISTOR 4.54M 1% 1256 F TC=0+-100 28480 0633-0071
H1RE 0B9R-1276 & 1 RESISTOR 46.4K 1% 054 F YCrO+-100 248546 C3-1/8-T0-4642-F
AIRE 0757-0346 z -4 RESISTOR 10 1% 125U F TC=0+-100 245445 Cd-1/8-TO-10R0-F
A1RT Q757-0421 4 3 RESISTOR 8925 1% 1250 F TC=0+-30Q 29546 Ca-1/8-TO-825R-F
A1RE 0698~ 3445 2 2 RESISTOR 248 1X 1250 F TEe0+-100 24545 C4-1/8-TD-348R-F
ARG 0698- 7238 7 3 RESTISTOR 1K 1% .0SW F TC20+-100 24548 Ci-1/8-T0-1001+F
ARI0 0698-7232 4 1 RESISTOR 756 1% _05W F TC=0w-100 24545 ca-1 /8-T0-750R-F
AR 0698-7283 4 1 FESISTOR 90.9K 1% .05W F TC=0+-100 24546 C3-1/8-T0-G092-F
HMR1Z (E9B-8812 1 1 RESISTOR 1 1% 125U F TCz0+-100 28480 0698-8812
AR13 089R-1135 | 1 RESYSTOR 17.8K 1% _125U F TL=0+-100 29546 C4-1/8-T0-17182-F
AlR14 0E98-7244 ¥ 2 RESISTOR 2,156 1% 05U F TC=0+-100 24546 C3-1,8-TO-2151-F
AR5 0638- 3447 4 Fe RESISTOR 422 1% . 125W F TC=0+-100 245468 C4-1/8-TO-422R-F
ARG 0698-3447 4 RESISTOR 422 1% 1250 F TC=0+-100 24545 C4-1/8-T0-4228-F
A1R1? 1810-0541 4 1 NETWORK -PES 6+SIP AULTI-VALUE 28480 1910-0541
AR 1210-0214 3 1 NETWORK-RES 8-5IP220.0 OHM X 4 o2 20B8B221
AIR1D 0698-7220 El 3 RESISTOR 215 1% .05k F TCaQ+-100 24546 C3-1/8-To-218R-F
A1R20 DERE-7220 9 RESISTOR Z15 1% .05W F TCQ+-100 24548 C3-1/8-T0-21SR-F
AR 0638-7249 2 2 RESISTOR 2.48K 1% ,05W F TC:0+-100 24546 C3-1/8-To-3481-F
AlR2Z 0757T-0283 ) 3 RESTSTOR 2K 1% A28U F T(=0+-100 24545 C4-1/8-T0-2001-F
hIEZ3 0698-1267 L) ] RESISTOR 19,5K 1% .05uw F TC:0+-100 24545 €3-1/8-TO-1962-F
4124 0B28-7210 7 1 RESISTOR 82.5 1% .05W F TC=0+-1Q0 24546 C3-1/8-T0-BZR5-F
41RZS 0757-070€ & RESISTOR S1.1 1% .25W F TCx0+-190 24546 C5-1/4-10-51R1 -F
AIRZE 0757-0706 8 REEISTOR 51,1 1% 28U F TCa0+-100 24548 C5-1/4-T0-%1Rt-F
AIRZT GESR-T7244 T RESISTOR 2.15K 1% .05W F TCeQ+-100 24546 C3-1/8-10-2155-F
AIRZE 0B98-7249 2 RESISTOR 3,48% 1% .05W F TC:Q+~-100 24546 C3-1/8-T0-3481-F
AIR29 0698+7238 7 PESISTOR 1K {% .0%W F TCa0+-100 24546 C3-1/B-T0-1091-F
AlRAO 0698-3437 2 4 RESISTOR 133 1% 1260 F TL=0+-100 24548 C4-1,8~T0-133R-F
HIR31 0699-3437 F4 RESISTOR 133 1% ,125M F TC=0+- 100 24548 C4-178-TO-133R-F
AIR3Z £100~0558 9 2 RESISTOR-TRMR 20K 1% C TOP-ADI 1-TRN 28480 2100-05%8
A1R3I NBSA-3442 9 1 RESISTOR 237 1% 125U F TC=0+-100 24546 Ce-178-T0-237R-F
AiR34 0898-726% 2 1 RESISTOR 16.2K 1% .05UW F TCaQ+-100 24546 C3-1/8-T0-1622-F
ALR3S GEOE-7236 ? RESISTOR 1K 1% .05 F TC=0+-100C 24846 1 /8-10-1001-F
ARG 06a5-7229 B -] RESISTOR S1% 1% . DSW F TC2Q+-100Q 24545 €3-1/8-T0-511R-F
AIRIT 0598-7205 0 3 RESISTOR 1.1 1% 0S4 F TC=0+-100 2454% C3+1/8-TQ-S1R1 -F
A1R38 a698- 7205 1] RESISTOR S1.1 1% .0SU F TCa0+=100 245486 C3-1/8-T0-51K1-F
ARG 06Sa-7229 & RESIATOR 511 1% 054 F TC=0+-100 24548 CX-1/8-TO-E11R-F
ARG 0698-T220 9 RESISTOR 215 1% .05W F TC=0+-140 24546 C3-1/8-TQ-215R-F
AR DE9B-3158 2 2 RESISTOR 14,7 1% 1250 F FCeQ+-100 24546 C4-1/8-T0-1472-F
AiRA2 bEgR-7223 ] RESTSTOR S11 1% .0SW F TC:0+-100 24546 C3-1/8-10-511R-F
ATR4S 2100 -psss ) RESISTOR-TRAR 20K 10% C TOP-4DT \-TRN 28480 200-G558
Al1R44 0598-7204 5 1 RESISTOR 100K 1% .0SW F TC=0+-100 24548 2-1/8-T0-1003-F
A1R45* 0638 - F206 1 1 RESISTOR 56.2 1% ,054 F TC<0+-100 24546 CA-4/8-TO-SGRZ-F
AlRAE 0698 -720% 0 RESISTOR S1.1 1% 0% F TE=0+-10D 24546 | C3-1/8-TO-S1R1-F
AlR4T QEOR-7224 8 RESISTOR %11 1% .05k F TCz0+-100 24546 C3-1/8-TO-S11R-F
AlRAG 0698-724% ] 1 RESISTOR 1.96K 1% .05W F TCx0+-100 24848 C3-1/8-TH-1581-F
AlRAS 1810 -0488 ] 1 KETYORK-RES &-SIF4.7K QHM X 4 284890 1810-0438
AIRS0 0R12-0021( g 1 RESISTOR .47 5% W PU TC=0+-90 1837 CWzB1 -3-T2-47/100-3
AIRS1 0693-7229 -3 RESISTOR S11 1% .05 F TCel+-100 24546 C3-1/8-70-511R-F
AIRSZ 0757-0394 1] 3 RESISTOR S1.1 1% 1250 F TC=0+-100 24546 ta-1/8-TO~-51RY-F
A1RS3 0688-3132 4 3 RESISTUR 2561 1% , 254 F TC=0+-100 24546 C4-1/8-T0-2610-F
A1RSS QI5T-5093 B 2 RESISTOR 3K 1% 1250 F TG:Q+-100 24546 Ca-1/8-T4-3001-F
ATRSS 0787-0485 3 2 RESISTOR 00K % 125U F TCx0+-100 24546 Ca-1/8-T0-1003-F
AIRSE Q%7T-0407 ] 1 RESISTOR 200 1% 125U F TCa0+-106 24545 £4-1/8-T0-20t-F
AIRST 07%7-028% 2 1 RESISTOR 13.3K 1% .125W F TC=0+-100 19701 HEACY /8-TO-1332-F
AlRSE 0757-0399 H 1 RESISTOR 82.5 1% 1250 F TCeO+-100 24546 C4-1/8-TU-82RS-F
ARSS 07%7-0418 T 3 RESISTOR 511 1% 1250 F TC=0+-100 29546 Ca-1/8-TO-5%1IR-F
AIRBE 0757-0346 2 RESISTOR 10 1% 1254 F TC=0+-100 24546 C4-1/5-T0-10R0-F

See introduction to this section for ordering information
*Indicates factory selected value



HP 5384A and HP 5385A
Replaceable Parts

Table 6-4. HP 5384A With Oven Oscillator Replaceable Parts (Continued

Reference HP Part |C _ Mir

Designation Number |D Qty Description Code Mfr Part Number
AlRa1 0698-3298 4 1 RESISTOR 46.4 1% .50 F TC=0+-100 28480 QB3Ig-3398
ARS2 07¢7-0200 7 2 RESISTOR S.62K tX% 1254 F TC=0+-100 24546 C4-1/8-T0-5621-F
AIREZ QI57-0200 7 RESISTOR S.62K 1% 1256 F TC=0+~100 24546 C4-1/8-T0-5621-F
AIRES 0699-001 5] RESISTOR 4.64H 1X 1250 F YC=0+-100 28480 0599 -04071
A1RES 1810+0370 7 1 NETWORK -RES 8-STR220.0 OHM X 7 oIt 208AZZ21

ARBE 047-0394 1} RESISTOR 51,1 1% 1250 F TC=0+-100Q 24545 Ca-i/8-TD-S51RY -F
ATRE7 9757-0394 Q RESISTOR 51.1 1% 125 F TC=Q+-100 24546 C4-1/8-7T0-S1R1-F
AIRGS 0698-3441 a Z RESISTOR 215 1% 125U F TC=0«-100 24545 C4-1/8-T0-216R-F
AR1REB3 NE38-3441 8 RESISTOR 215 1% 12800 F TEe0w-100 245465 Ca-1,/8-TO-215R-F
AIR7D N6ER-7212 ] 2 RESISTOR 100 1% 050 F TCa0+-100 24546 C3-1/8-TO-100R-F
AR 0598-7212 9 RESISTOR G0 1% .0SW F TCxD+-100 24546 C3-1/8-TO-100R-F
hIRFZ 0525-3156 2 RESISTOR 14.7K 1% 1268l F TCe(-100 24548 C4-1/8-T0O-1472-F
AIR?3 0598-7157 ] 1 RESISTOR 23.7 1X .08W F TCx0+-100 24545 C3-1/8-TO-239RT-F
AIRTA 0898-7H19 & 1 RESISTOR 196 1% .0SU F TC=0+-100 24546 C3-1/8-TO-196R-F
AIRT?S 075 7-0420 3 Z RESISTOR 750 1% 125W F TC=0+-100 26545 C4-1/8-T0-751-F
AIRTG Q757-0419 0 1 RESISTOR 581 1% 126U F TCuD+-100 24546 Ca-1/8-TO-ERIR-F
41RT7 2100-0554 s 1 RESISTOR-TRMR SQ0 10% € TOP-ADT 1-TRN 28480 2100-0554

AlR78 07657 -0485 B RESISTOR 100K 1% 4250 F TC=0+-1G0 295496 Ca-1/8-T-1403-F
AR 0757-0420 3 RESISTOR 750 1% 1250 F TCa0+-100 24546 Ca-1/8-T0-751-F
ANRSD 0698-0082 7 S RESISTOR 464 1% .125W F TCz0+-100 24545 Ca-1/8-To-4640-F
AtRET 0698-0082 7 RESISTOR 464 1% 125W F TC=0+-100 24548 C4-1/8-TO-4640-F
LIRB2 0757-0283 & RESISTOR 2K 3% _1254 F TC=0+-100 24545 Ca4-1,8-TO-2001-F
AIRG: 07S7-1083 a8 RESISTOR 3K 1% 1250 F TC=)+-100 24546 Ca-1/8-TO-3001 -F
AlRG4 0538-0092 T RESISTOR 464 1% 125U F TC:=0+-10G 24548 Cd=1/8-T(-4640-F
AIRS8S 0699-0082 7 RESISTOR 464 1% 1284 F TC:0+-100 24545 CA-1/8-TH-4640-F
AlRaE DEOR - 3445 brd RESISTOR 348 1X 125 F TC=0+-100 24546 Cad-1/8-TO-348R-F
AlRBY GIET7-0421 4 RESISTOR 825 1% 2Z5W F TC¢=0+-100 26545 C4-1/8-T0-826R-F
AIRBS GI8T-0421 4 RESISTOR 825 % .125W F TC«D+-100 24548 C4-1/8-T0-825R-F
AIRBY 0595-3450 1 1 RESISTOR 422K 1% 128 F TC=0+-100 28450 08498 - 2480

A1RI) 075T7-0416 7 RESISTOR S11 1% 125U F TEad+-100 24546 C4-1/8-TO-511R-F
AR 0698-3132 4 RESISTOR 261 1% 1280 F TC=0+-100 24546 CA-1/8-T0-2610-F
AIRTZ PEAB-A132 4 RESISTOR 261 1X 1250 F TC:0+-100 24546 Cad-1/8-T0-2610-F
ATRII 0757-0280 3 2 RESISTOR 1K 1% . 125M F TCa0+-100 24548 C4-1/8-T0-1001-F
BiRI4 0658-7229 8 RESISTOR 511 1% 05K F TCe0+-100 24546 C3-1/8-TO-S1IR-F
ATRIS A7 7-0401 ] 2 RESISTOR 100 1% 1250 F TL=0+-140 24546 CA+1s8-TO-101 -F
AIRIG-

ARG HOT ASSIGMED

AIR102 0757 -0280 3 RESTSTOR 1K 1% 1260 F Te=0+-100 24545 C4-1/8-T0-1001-F
ATR102 0IST-D4A4E 7 RESISTOR S11 1% 254 F TC«0+-100 24545 Ca-1/8-T0~51IR-F
AlR104 nEse-2152 g 1 RESISTOR 23.48K 1% ,125W F TC0+-100 24546 €q-3/8-T0-3481-F
AIR10S 07sT-0283 & RESISTOR 2K 1% . 125U £ TC=0+-100 24546 CA-1/8-TO-2084-F
A1R106 0B37-0220 | 1 THERMISTOR ROD 10K-OHM TCa+%2, 83%/C-DEG 28450 0837-0220
AIR107 18100358 K] H NETUORK -RES 6-SIP10.0K OHH X S 011z 205/103

AIR10E DE9§-00g2 K RESISTOR 484 1% 125 F TCa0+-100 24546 C4-1/8-T0-4640~-F
AIR109 07570401 0 RESISTOR 100 1X ,125¢ F TC=0+-100 24546 C4-1/8-T10-10% -F
A152 301 -2644 1 1 SWITCH-PE DPDT ALTHG .84 100VAC 28480 3101 -2644

4153 31 -2453 1] 1 SULTCH-TGL SUBMIN DPDT 024 20VAC/DC P 28480 HO1-2453

A1TPY 1251-0600 0 0 CONHECTGR-5GL CONT PIN 1.14-MM-BSC-5Z SQ 28480 1251 -0800

AITRZ 1251 -0600 0 COMNECTOR-SGL CONT PIN 1,14-MM-BSC-SZ SQ 28480 1251-0800

AITP 12681-0600 0 COMMECTOR-SGL CONMT PIN 1. 14-t1-B5C-52 54 28439 1261 -0600

AITPA $251-0E00 [ CONKECTOR-SGL. CONT PIM 1.14-MM-BSC-52 =qQ 28480 1251 -0600

AITRS 1251 -060Q 1] CONNECTOR-SGL CONT PIN 1, 14-rm-BSC-52 5Q 28430 1251 - 0600

AITPS 1251-0600¢ 1] CONNECTOR-SGL CONT PIM 1. 14-MM-BSC-5Z SQ 28480 1251 -0600

MTRF 1251-0600 1] CONNECTOR-SGL COWT PIN 1. 14-MM-BSC-82 %0 28480 1281 -0600

MTPs 1261 -06800 0 COMHECTOR-SGL COMT PIN 1 14-MM-BSC-52 50 28440 1251 -0600

ATTPS 1281-0600 0 COMKECTOR-SGL COMT PIN 1.14-MM-B50-52 5Q 28480 1251 -0600

A1TP1O 1251-0600 a CONMECTOR-SGL CONT PIN 1,14-M1-B5C-5Z 54 28480 1281 -0600

A1 1820-2312 2 1 IC MISE 284450 1820-2312

A142 1820-3572 £ 1 IC-HCU W/ROM/RAN; aMHZ 28480 1820-3572

A3 1820-3076 ] 2 IC RCYR ECL/1OKH LINE RCVR TPL 28580 {B20-3075

RIS 1820-2075 ] IC RCYR ECLAIOKH LINE RCVR TPL 28480 1820-3075

ATUS 1820~3075 T i IC FF ECL/SI0KH D=M/S COM CLOCK DUAL 28480 1820-3078

A1US 1858-0040 | 1 TRANSISTOR ARRAY 18-FIN PLSTC DIP 3L5e5 CAZ127E

A7 182€-0904 -} + IC-Ln230T-5.0 26480 1826-0904

Al HOT ASSIGNED

AtUS 18265-0428 9 1 IC 3524 MDOULATOR 16-DIR-C 01295 S63524)

HEU1D 1826-0293 1 1 IC AUDIO aMPL 8-DIP-P PKG b4 HC1306R

See introduction to this section for ordering information
*Indicates factory selecled value

6-16




HP 5384A and HP 5385A
Replaceable Parts

Table 6-4. HP 5384A With Oven Osciflator Replaceable Parts (Continued)

Reference HP Part (C o Mir
: t n fr Part N r
Designation | Number [D| @YY Descriptio Code Mty umbe
AU 1§55-0054 4 1 TRANSISTOR aRRAY 16-PIN ALSTC DIR 234480 1258-0054
A2 1826-0065 | 0 1 | IC COMPARATOR PRCH 8-0IP-P PKG sosas | vecatic
a113 1620-1425 | 5 1 | IC SCHNITT-TRIG TTL LS NAND QUAD 2-INP 01205 | swraLsizen
A4 1820-2096 | 9 1 | Ic cNTR TTL LS BIN DUAL 4-BIT 61285 | sw7aLs393N
AlUIS 1820-1975 1 1 ¢ SHF-RGTR TTL LS MEG-EDGE-TRIG PRL-IN 01295 ENTALE1ESN
AIULE 1826-050 ] 1 I¢ MULTIPLXR 2-CHAN-ANLG TRIFLE 16-DIP-P DaN3 HC140538CP
A1 8120-1378 | 1 | cABLE ASSY 18aUG 3-CNDCT JGk-IKT 25480 | 8120-1378
A2 2120-4167 bd 1 CBLY 14 PIN FT 26G 28480 9120-4187
AlXFt 2110-0269 o 1 FUSEHGLOER-CLIP TYPE, Z50-FUSE 28480 2110-0264
AIXF2 2110-0642 | 3 + | FUSEHDLDER-EXTR POST 6.34 250¥ BAY CAP 25480 | 2110-0642
ALK W 200-0654 ? 2 SOCKET-IC 40-CONT DIP DIP-SLOR 28480 1200 -0654
Al xUZ 1200-0654 7 SOCKET-IC 40-CONT DIP DiP-SLDR 28480 1200-0654
AL 1200-0473 | 8 1 | SOCKET-IC 16-COMT GIP QIP-SLOR 28480 | 1200-0473
AV1A 0050-0836 | 4 1 | OVEN-OSCILLATOR MODULE FREQ: 10 MHZ 20480 | 0960-0636
0515-0105 2] 4 SCREU-MACK M3 X 0.% 12M1-LG PAN-HD 28480 0515-0105
0535-0004 ] Z HUT-HEX DBL-CHAM M3 X 0.5 2, 4M-THY 0000 ORDER BY DESCRIPTION
2190-05¢7 {5 2 { WASHER-LK EXT T 3.0 M1 3.2-Mn-T0 6-r-00 | 28480 | 2190-0%597

See introduction o this section For ordering information
*Indicates factory selected value
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HP 5384A and HP 5385A

Replaceable Parts

Table 6-5. Front Panel Display Assembly Replaceable Parts

Reference HP Part - Mftr
Designation Numbar Qty Description Code Mfr Part Number
A2 OISPLAY ASSEMBLY
05384-60102 1 KEYBOARD ASSEMBLY 28480 05384-80102
05384-60104 1 LICUID CRYSTAL DISPLAY ASSEMBLY 28480 05384- 60104
Mpy2 S040-5348 1 LCO WINDOY 28480 5040-5448

6-18

See introduction to this section for ordering information

*Indicates factory selected value




Table 6-5. Battery Pack Replaceable Parts

HP 5384A and HP 5385A
Replaceable Parts

Reference HP Part |C . Mir
De n f rt Number

Designation Number |D Qty scriptio Code Mir Part
A3 05384-80003] 8 1 ASSEMBLY-BATTERY PACK [SERIES 2234) 28420 05384-680003
A3IC 0160-4554 ? 2 CAPACITOR-FXD .QtUF +-20% SOVQC CER 28430 0160-4554
[y 0180-0291 3 2 CAPACITOR-FAD 1UF+-10% 35VDC TA 8289 1500106%903%A2
A3 O160-4554 T CAPACITOR-FXD . 01LF +-20% SOVDC CER 28430 01604554
ANCE 0180-0291 3 CAPACITOR-FXD YUF+-10% 35WDC TA £6289 1500105X9032542
ACS 0180-0116 1 1 CAPACITOR-FAD 6.9UF+-10% 35V0C TA 5E289 150DE85X5) 3582
A3CR1 NOT ASSIGNED
AJCR2 1901-00%0 3 -] OIGDE-SWITCHING 80V 200MA 2N5 DO-35 28480 1901 -0050
AJCRZ 1901-0050 el CIODE-SUITCHING S0V 200MA 2NS 00-35 28480 1901 -0050
AICRY 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801 -0050
AICRS 1201-00%0 3 DIODE-SWITCHING 80¥ 200Ma 2HS 0J-35 28480 1901 -00S0
A3CRE 1901 +0080 3 DIODE-SWETCHING &0¥ J00MA 2NS DO-3% 28480 1901 -0050
ACRT 1901 -0050 k] DIODE-SWITCHIMG 80V 200MA 2NS DO-3S 28480 1901 ~00%0
A3CR2 150611080 1 1 DIODE-SCHOTTKY 1NSB17 20V 14 28480 16901-1080
AJCRI 1901 -0676 9 1 DIGODE -SCHOTTKY 20V SA 28480 1901 -0676
A3F1 2110-0454 S 1 FUSE 74 128V .281K.093 28480 2110-0454
AX? 1251-6139 & b COMN-POST TYPE .100-PIN-SPCG 14-CONT 28480 1261 -8139
A3 1956-0054 4 1 TRANSISTOR ARRAY 16-PIN PLSTC DIP 298480 1858-0054
4302 1853-0363 ] 1 TRANSISTOR PHP ST PD=S0W FT:20MHZ 03508 Xq5H2
AR 0B11-3333 =} 1 RESISTOR .05 3% 20 P TC=0+-1%0 28440 0811-3233
A3R2 0757-0424 T 2 RESISTOR 1.1K 1% 12584 F TC-0+-100 24548 Ca-1/8-To- 1101 -F
AR 07970422 5 1 RESISTOR 909 1% (1254 F TC=0+- 100 24546 Ca-1/8-TO-909R-F
A3R4 NOT ASSIGNED
AIRS 07%7-0442 9 3 RESISTOR 10K 1% 1250 F TC20+-100 24546 C4-1/8-T0-1002-F
A3RE 0757-0465 [ 5 RESISTOR 100K 1% .1258W F TC+0+-100 24548 C4-1/8-TO-1003-F
A3R7 0598-3181 2 1 RESISTOR 38.3K 1% 125U F TCa0+-100 24546 C4-1,/9-70-3832-F
AJRS 0757-0455 6 RESISTOR 100K 1% 1250 F TC=0+-100 24546 Ca-1/8-T0~1003-F
AJRD 0757-0442 49 EESISTOR 10K 1X 1250 F TCed+-100 24546 Ca-1/8-T0-1002-F
AJR10 0757-0397 3 ! RESISTOR B&.1 1% _126W F TCx0++100 245485 Ca-1/8~-To-BER1-F
AR 0757-0496%5 -] RESISTOR 100K % .125W F TC+0+-100 24545 C4-170-T0-1003-F
AIR1Z 07P7-04a42 9 RESISTOR 10K 1% . 1280 F TCe0+-100 24545 Ca-1/8-TO-1002-F
A3R13 0757-0283 ] 1 RESISTQR 2K 1% 1250 F TC«0+-100 24546 C4-1/9-T70-2001-F
AR 0757-0407 [ 1 RESISTOR 200 1% 3250 F TCeQ+-100 24548 Ca-1/8-T70-201-F
ARIS 0698-3152 k:] 1 RESTSTOR 3.48K 1% 4254 F TCabO+-100 24540 C4-1/8-T0-3491-F
ARG 07570472 % 1 RESISTOR 200K 1X . 125k F TC:Q«-100 24546 Ca-1/8-T0-2003-F
A3RIT 0757-0424 1 RESISTOR 1.1k 1X . 125W F TC:0+-100 24546 C4-1/8-T0-1101-F
AJR1S 0408-3266 S 1 RESTISTOR 237 4% 1250 F TCa0+-100 24546 £4-1/8-T0-2373-F
AJRLS 0757-0485 & RESISTOR 100K 1% .9126W F TC=0+-100 28548 CA-1/B-TO-1003-F
AJRZ0 9757-91399 3 1 RESISTOR 21.5% 1% 125U F TC«0+- 100 24546 £3-1/8-T0-2152-F
A3R21 0698-4008 S 1 RESISTOR 40K 1% 125U F TCe0+-100 24546 C4-1/8-70-4002-F
AJR22 075T7-0483 4 1 RESISTOR 82.5K 1X 125w F TC=0+-100 24546 C4-1/8-T0-8252-F
A3R23 0757-0485 € RESISTOR 100K 1% 1250 F TC=0+~100 24548 c4-1/9-T0-1003-F
AJR24 0757-0427 0 1 RESISTOR 1.8k 1% 1250 F TC=0+-100 24548 C4-1,/9-T0-1501-F
AJR2S 2100-321 ? 2 RESISTOR-TRAR 1K 10% € TOP-aDJ 1-TRH 28480 2100-3211
A43R26 2100-3211 T RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 26480 2100-3211
A3Ut 1826-0544 0 i IC ¥ RGLTR-¥-REF-FXD 2.4V 8-DIP-C PKG 28480 1826-0544
A2 1826-0161 7 1 IC OP &AW GP 44D 14-DIF-P PKG D4y HLHIZ4P
AJMY 0%315-80102 | 1 CABLE ASSY-ROS LEAD 28480 05315-60102
AJL2 0531S-80103 | & 1 CABLE ASSY-NEG LEAD 23480 05315-60103
Wz B120-4167 z 1 CBELY 14 PIN FT 26G 28480 $120-4167

See introduction to this section for ordering information
*Indicates factory selected value
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HP 5384A and HP 5385A
Replaceable Parts

Table 6-7. HP-IL Replaceable Parts

Reference HP Part |C . Mir
: escripti art Nu
Designation | Number |D | QY D ption Code Mfr P mber
ad 0S006-B0004 ) 2 1 BUARD ASSEMBLY HWP-IL (SERIES 2243) 28480 05006-50004
A4C1 0160-4801 ? 1 CAPaLITUR-FXD 100PF +-S% 100¥D( CER 28480 016D -4801
A4l 2 n30-4812 0 2 CAPANTTOR-FXD 220PF +-5% 100YD{ CER 284490 D180-4812
A4C3 0160-4812 0 CAPACITOR-FXD 220BF +-5% 100¥WDC CER 28480 HED-4312
A4C4 0180-6210 B 1 TAFANTTOR-FED 3. 3UF+-20% 15VDC TA 56200 150D335X001542
A4CS 0180-4557 0 i LAPACITOR-FAD . 1UF +-20% SOVDC CER 16299 CACOAXTRI 040504
A4CRA 1902-9970 3 4 DIODE-INR 33¥ 5% DO-3S POz 4y TC:4, 087X 28480 1802-0970
A4CR2 1902-09T0 a DIODE-INR 33V 5% DO-35 POw.dU TC:+.097% 25480 1802-09070
A4CR3 1962-0970 a DIOOE-ZNR 33 5% DO-35 PO=. U T+ 097X 28480 1802-0970
H4CRA 1942-0970 ] DIODE-ZNR 33¥ 5% DO-35 PO« dU TCx+, 097X 23480 1802-0970
AACRS 1961 -0050 3 1 DIODE -SUITCHING €9¥ 200MA ZNS 00Q-35 28480 1901-0050
AT 05906-60104 | 3 1 CONN &7 -HPIL 28480 0S00E-601 0
A4J2 1251-8426 4 1 READER ASSY, & PIM 28480 1284 -942¢
AdLY $00-1631 -] 1 INDUCTOR RF-CH-MLO SBUH SX . 1660X. 38506 Z2B4g0 91091631
AaLZ 9100-1637 L] 1 INDUCTOR RF-CH-MLD 320UH S% , 166D, 385LG 26480 9NC0-1637
A4RY 0757-0446 3 2 RESIETOR 15K 1X .325W F TC=0+-100 24548 €4-1/8-T0-1502-F
AdR2 0898-3448 3 2 RESISTOR 382 1X 125U F TC=0+-100 24546 C4-1/B-TO-283R-F
A4R3 0757-0444 3 RESISTOR 15K 1% 125U F TCaD+-109 24545 C4-1/8-TD-1902-F
AdR4 06498~ 3446 3 RESISTOR 363 1X .125W F TCa0+-100 24546 Cad-1/8-T0-383R-F
A4RS 0TS 70465 6 1 RESISIOR 100 1% .125W F TCa+-100 24546 Ca-1,/8-TO-1003+F
A4RE 0757-0442 ] 2 RESISTOR 10K 1% 125U F TC=0+-100 24548 C4-1,/8-TQ-1002-F
AAR7 0757-0442 -] RESISTOR 10K 1% 1250 F TCa0+-100 24548 Ca=1/8-TO-1002-F
A4S ANP1-2215 4 1 SWITCH-RKR DIP-RER-ASSY 7-14 ., 054 30%DC 28480 Ho1-2215
4471 ANOG-4226 3 1 TRANSFORMER 28480 S100-4226
AATRY 1251-4707 ) 1 CONNECTOR-SGL CONT PIN ,021-IN-BSC-52 29430 1251-4107
A4U1 1LB3-0003 8 1 IC HPIL 28 PIN 28480 1LB3-0003
A402-1 1820- 2650 1 1 NOS 29070 MICROCOMPUTER 28480 1820 -2650
AAUZ-2 0S008-ga002 ) 2 ] HPIB PIGGYBACK EPROH 28480 05006-80002
Adu 2120-3671 1 1 FLAT RIBDON ASSY t14-COND 20480 8120-3671
AL 1200+0567 1 1 SOCKET-IC 28-COMT DIP DIP-SLDR 28480 1200- 0567
A4XL2 t200-0654 7 1 SOCKET-IC 40-CONT DIF DIP-S10R 28980 1200-0654
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Table 6-8. HP-IB Replaceable Parts

HP 5384A and HP 5385A
Replaceable Parts

Reference HP Part [C i Mtr

Designation Number |p| QY Description Code Mir Part Number
AS 05384-60005| 0 1 BOARD ASSEMBLY, HP-IB (SERIES 2244) 28480 | 05384-6000%
ASCH 0180-0229 ? 1 CAPACTTOR-FXD 33UF+-10% 10VOC Th S6269 150D33EX9010B2
asC2 0160-4564 | ? 1 CAPACTTOR-FXD (OIUF +-20% SOVDC CER 28460 0160-4554

ASCE 0150-4557 0 2 CAPACTTOR-FXD , IUF +-20% S0YDC LER 16298 CACOAUTR DAROS0n
ASCA 0160-4557 0 CAPACITOR-FXD . T1UF +«20% SUVDC CER 16299 CACOAXTRI DHIOS DA
ASCH 0180-0210 6 1 CAPACITOR-FXD 3.3UF«-20% 15¥DC Ta $6280 180D335X001 SA2
ASCR1 1801 -0050 3 1 OIODE -SWITCHING 80V 200MA 2NS DO-35 29480 1801 -0050
A5 1252-0268 | & 1 CONNECTOR HP-]B 24-PIN RIBBON <9480 1252-0268
ASLY Ho0-1788 | & 1 CORE-FERRITE CHOKE-WIOEBAMD; IMP:>680 28480 2100 -1798

ASLZ 9100-1637 4 1 IHDUCTOR RF-CH-HLD 120UH SY . 186DX. 39SL6 28480 S100-1637
ASR1 06908-315% 1 2 | RESISTOR 4.84K 1% ,1258U F TC=0+-100 245456 | C4-1/8-T0-4641 -F
AtR2 0898-0082 7 2 | RESISTOR 484 1% 1250 F TCcO+-100 4546 | C4-1/8-T0-4640-F
ASR3 0698-3155 1 RESISTOR 4.84K 1% ,125W F TC=0+-100 24546 | C4-1/8-T0-4841 -F
ASR4 oga-o0p2 | ¥ RESISTOR 464 1% 128U F TC=Q¢-100 24545 C4-1/8-To-4840-F
ASRS 1910-0247 T 1 HETWORK-RES 16-DIF220.0 OHN X 8 o2 Nepz
ASRE Q048 | 6 1 RESISTOR 100K 1% .125W F TCe0+-100 24548 | Cd4-1/8-T0-1003-F
ASR? 0BgR-344) 8 2 | RESISTOR 215 1% 126U F TCa0+-100 205468 | C4-1/8:T0-215R-F
ASRE 0659-341 8 RESISTOR 215 1% 426U F TCe0+-100 24548 Ca-1,/8-70-215R-F
ASS1 so-2ns j 2 1 SWITCH-RKR DIP-RKR-ASSY 7-1A .0hA JOVDC 204390 3101-221%
ASTRM 1261 -8098 4 1 HERDER ASSY IPIN 28480 1251 -8096
ASU1 1920-2461 2 2 It WISC ¥TL OCTL 04713 NC3447P3
ASUZ 1820-2461 2 I¢ AISC TTL QCTL 04113 MC3447P3

ASU3 1826-188 | 0 1 IC GATE TTL LS NAND QUAD 2-TwP 01295 SN7ALSOMN

ASU4 18201440 (S 1 IC LCH TTL LS QUAD 01295 | SN7ALS2TON
ASUS 1820-3970 o] 1 NMOS 3870 HPY 28480 1920-3970
AN 8120-3671 1 1 FLAT RIBBON ASSY 14-COND 20480 8120-36M
ASNUS 1200-06%4 7 1 SOCKET-IC 40-CONT DIP DIP-5LDR 28480 1200-06%4

See introduction to this section for ordering information

*Indicates factory selected value
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HP 5384A and HP 5385A
Replaceable Parts

Table 6-9. HP 5385A Replaceable Parts

Raference HP Fart |C Mir

Designation Number |O Qty Description Code Mfr Part Number
-1 05385-60001) 7 1 MAIN BOLRD ASSEMBLY (TCKO) (SERIES 2430) 26480 053585- 80001
Al 0160-4704 9 1 CAPACITOR-FXO .0WYF +-10% SO0YDE CER <8480 0160-4704
Az 160 -5649 3 1 CAPACITOR-FXD 100PF +-S5% S0OVDC CER 28480 0180-5649
AICE 016D~ 43685 2 1 CARPACITOR-FXD 15PF +~5X 200¥0C CER D+-30 2e4e0 0160-439%
AlCE 0B0-2816 2 1 CAPACTTOR-FXD GBUF+-20°% 10%DC TA 28480 0180-2816
AlCS 0180-0562 1 4 CAPACITOR-FXD 39UF+-20% 10VDC Ta SG2eY 1360 3IGR001 0K AL
AICE 0180-0573 2 1 CAPACITOR-FXD 4700PF +-20% 100YDC CER 28480 0160-0673
AICT 0180-0562 1 CAPACITOR-FXD 33UF+-Z0% 10VDC TA SH289 19603 IEX00 | 0K &1
AICE t1BD-0572 1 1 CAPALTITOR-FXD 2200PF »=20% 300VDC CER 28480 0160-0572
AlICQ 0160 -387% 7 CAPACEITOR-FXD .01UF +-20% 100vDC CER 28480 0160-3879
ACIG HEH-3879 7 CAPACITOR-FXD .0IUF «-20% 100¥DC rER 28480 0180-3879
A1C11 C160-4492 2 2 CAPACITOR-FXD 1BPF ++5% 200WDC CER §+-30 284380 D160 -4492
AlIC12 Q160 -4482 2 CAPACITOR-FXO 18PF +-8%X 200VDC CER ¢+-30 28480 01804492
AIC13 Q180-0562 ] CAPACIYTOR-FAD 33UF+-20% 16VDC T4 SH283 19ED3I6X0010KAT
AlC14 G180 -4044 & 13 CAPACLITOR-FXD 1400PF +-5% 100VDC CER 268460 01650 -4040
A1C1S Q160- 4044 ] CAPACITOR-FXD 1Q00QPF «-5% 100¥DC CER 28480 0166 - 4040
AICIB 0160-36875 3 2 CAPACITOR-FXD 22PF «-SX 200VQC CER Q+-30 28480 0180-387%
B1CY7 ME0 -4040 & CAPACITOR-FXD 1000PF +-5% 100vDC CER 2BAB0 0160 - 4030
A1C18 ateh-4518 3 1 CAPACITOR-FAD 3.9PF +-.5PF 200VDC CER 28480 21G0-4518
AlC19 A16Q -4040 6 CAPACITOR-FXD 1000PF +-5% 100¥D( CER 28480 0160 -4040
A1C20 016¢-4040 & CAPACLTOR-FAD 1Q00RF +-5% 100vDL CER 28480 0160 - 4040
AlC21 Q1ED-3079 T CAPACITOR-FXD .O01LF «-20% 100VDC CER 28480 0160-38780
A1C22 G1EG-4044 & CAPACITOR-FXD 1000PF +-5% 100V0C CER 29480 0160 -4040
A1C2S 0160-4040 -] CAPACITOR-FXD (000PF «-S% 100YDL CER 28480 0160 - 4045
AlC24 NOT ASSIGNED

AIC25 0160-4040 [ CAPACITOR -FXD 1000PE +=5% 100VOC CER 24480 0160 -4040
AC26 0180-4040 -4 CAPACITOR-FMD 1000PF «-5% 100vDC CER 284580 0360 -4045
AlC2Y Q160 -4554 T ] CAPACITOR-FXD .011F +-20X SOVDC CER 28480 0160 -4554
AIC2E 0160-0127 2 3 CAPACITOR-FXD 1UF +-20% Z5VDG CER 28480 0160-0127
A1C29 0180-3276 1] 2 CAPACTITOR-FAD 2200UF+100-10X% 2SVDX Al 28480 0180~3276
A1C30 01B0-3278 0 CAPACITOR-FAD 2200UF +100-10% 25V0OC AL 28480 0180-3275
ALY Q1B0-0228 ] 1 CAPACITOR-FXD 22UF+-10% 15VDC TA 56289 150D226X9Q 1 SE2
AYCIZ 0160-4557 1] 1 CAPACITOR-FXD ., 1UF +-20X SOYD( CER 16299 CAC)aXTIR104H0 504
AL Q160-0575 5 ] CAPACITOR -FXD .1UF +-20X SOVDC CER 28480 0160-0576
AIC34 0160-4815 ? 2 CAPACITOR~FXD 2200PF +-SX 100WDC CER 28490 t180-4819
AlEIS 0160 -4922 2 3 CAPACITOR -FXD 1000PF +-S¥ 100VDC CER 28480 0160-4822
AIC3E 0180-32719 3 1 CAPACLTOR-FXD J9QUF+100-10% 12VDC AL 28480 0180-3279
AICIT Q160-3879 7 CAPACTTOR-FXO .01UF +-20X 100V0C CER 28480 0160 ~-3B7¢
A1C38 NOT ASSIGNED

AIC39 0160-0576 S CAPACITOR-FXD .1UF +-20% SOvDC CER 28480 016800576
AlC40 H180-0291 3 3 CAPACTTOR-FXD 1UF+-10% 35vDC TA S6283 1S00105X203542
AICAY 0160 -45549 T CAPACITOR-FXD .01UF +-20% SOVDC CER 28480 0160-4554
AlCaZ 0160-4554 7 CAPACITOR-FXD .O1UF +-20%X SOVDC CER 2B4B0 01B0-4S54
AICA3Z G190-0291 1 CAPACITOR-FXD 1UF+-10% 35VDC TA S5289 18501 0SK5035A2
ACA4 a190-0291 3 CAPACITOR-FXD 1UF+-10% 35VDC TA SE289 1500105X903542
Al1CaS 0160 -3679 7 CAPACITOR-FXD ,01UF +-20% 100¥DC CER 2B4B0 0160-3879
A1C36 0160-4822 2 CAPACITOR-FXD 1000PF «-5X 100YDC CER 28480 0160-4822
A1C47 0160-4554 ¥ CAPACITOR-FXD .C1UF +-20% SOwDE CER 284830 0160-4554
AlCAR 0160-4822 2 CAPACITOR-FXD 1000PF «-5% 100v¥DC CER 28480 0160 -4822
A1CAD QTED -4554 T CAPACLTOR-FXD .01UF +-20% SOVDC CER ZEAg0 Q160-4554
AICSQ 0160-4610 g 1 CAPACITOR-FKD 330PF +-5% 100¥DC CER ZB4B0 0160-4810
A1 01606 -458684 ki CAPACITOR-FED .01UF +-20% SOVDC CER 28480 01604554
ACS2 01604854 b CAPACITUR-FXD .01UF +-20% SOvVDC CER 28480 0160 -4554
AICS3 0160-0127 2 CAPACITOR-FXD 1UF +-20%X 25YDC CER 268480 0160-0127
A1CS4 Q1B0-0418 6 1 CAPACITOR-FXD 1UF+-20% 3SVDC Ta ZBAB) Q1B0-0418
AICSS 0160-4808 4 3 CAPACITOR-FXD 470RF +-5% 100v0C CER 28480 0150 -4808
AICSE 0160 -4808 4 CAPACITOR-FXD ATOPF +-5% 100VDS CER 28490 0160-4808
A1CET 0160 -4808 4 CAPACITOR-F X0 470PF +-5% 100VDC CER 28490 0160-4803
A1CSE Q1R0-4554 7 CAPACITOR-FXD ,0IUF +-20% S0YD{ CER 29480 0160-4554
AICSY 0oy -387% ? CAFACITOR-FXD . Q1UF +-20X 100vDC CER 28480 0160~-3B79
ATCED 0160~-4040 ] CARACITOR-FXD 1000PF +-%X 100WDC CER 29440 0160-4040

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-9. HP 5385A Replaceable Parts (Continued)

HP 5384A and HP 5385A
Replaceable Parts

Reference HP Part |C . Mir

. ; r Part Number

Designation | Number |D| QY Description Code Mt b
AICG1 Me0-0576 -] CAPACITOR-FXD .1UF +-20% SOVOC CER o 28480 0180 -0576
AICHZ Q1664040 G CARACITOR-FXD 1000PF +-5% 100vDC CER 28480 0160-4040
H1C5B3 01603872 L1} 1 CAPRCITOR-FXD 2. 2PF »-,25PF 200YDC CER 23480 0150-3872
AICEY 0160-387% 3 CAPACLITOR-FXD 2ZPF +-5% Z200¥0C CER 0+-30 28480 0160-387%5
aiCE5 C1E0-4040 B CAPACITOR-FXD 1000PF +~5% 100VDC CER 28480 0160-4040
A1CEE 0160-0576 s CAPACITOR-FXD 1UF +-20% SovD{ CER 28480 A160-0576
AICET 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-3874
AICEB MNOT ASSIGMNED
a1C89 D16Q-0127 2 CAPACITOR-EXD 1UF +-20% Z5YDC CER 28480 0160-0127
A1CT0 0160-4919 7 CAPACITOR-FXD 2200PF +-£% 100VDC CER 28480 0160-4819
&#1CN 0160-4805 1 1 CAPACITOR -FXD 47PF «-5% 100VDC CER 0+-30 28480 0160 -480%
&ICT2 0180-0562 1 CAPACITUR-FXD 33UF+-20% 10¥0DC Ta £6269 19603IGX0010KAL
AMCT3 MNOT ASSIGNED
AICTY HOT ASSTGNED
ACTS HEG-0576 - CAPACITOR-FXD .1UF +-20X SovDC CER 28480 0180-0576
KICTE 0160-4040 -] CAPACITOR-FXD 1900PF +-5% 100¥DC CER 28480 Q160-4040
a7 0160- 4040 B CAPACITOR-FXD 1000PF ¢-5% 100v0C CER 28480 0160-4)40
A1CTR (160 - ab4d 3 CAPACITOR-FXD 100O0RF +-S% 100VDC CER 29480 G180-4040
41079 016G-4040 -] CAPACITOR-FXD 1000PF +-SX 100vDC CER 28480 01E0-4040
41C80 KOT ASSIGNED
A1C81 G150-4040 & CAPACITOR-FXD JO00PF +-5% 100¥DC CER 28480 0160~-4030
alcez G160~ 4040 -] CAPACITOR-FXO 1000PF «-5% 100V0C CER 28480 0160 -4040
AICE3 Q160- 4846 = 2 CAPACITOR-FXD 1500PF +-5% 100vDC CER 28480 0180-4846
A1CE4 Q160 - 48485 D CAPACITOR-FXD 1500PF +-5% 100¥DC CER 28480 0160 -4846
41085 0180-0576 5 CAPACITOR-FXD .1UF +-20% S0vO( CER 28480 0160-0876
ACEL 1901-06050 3 3 DIOBE-SUTITCHING B0V 200MA ZNS DO-35 28480 190t -D0S0
#1CR2 1901-0376 g z DIODE-GEM PRP 38V S0na DO-3% 28490 1601 -0376
AICR3 19010376 § QIODE -GEM PRP 35V SOMA DO-3% 28440 1901-0376
A1CR4 1904-0633 4 4 DIGDE -PIM 28480 S082-3080
A1CRS 1801-0639 4 DICDE -PIN 28480 S082-3080
A1CRE 1901-0639 4 CIODE-PIN 28480 £082-3080
ACRT 1901-0639 4 DIODE-FIH 2B450 S082-3080
BICRE 1906-0096 7 1 DIODE-FU BRDG 200¥ ZA 04713 MDAZOZ
#1CRS 1884-0221 2 i THYRISTOR-SCR VREN2300 04713 MCR106-5
AICR10 1902-3234 3 1 OIO0E-ZNR 19.6¥ S% 00-3% PD-.ddl 28480 1902-3234
ATCR1 1901 -0054 3 DIOOE -SWITCHING £6% 200Ma 2NS D0-35 28480 1801 -H050
AICR12 1901 -0782 -1 2 DIODE-SCHOTTEY 1MS821 0¥ 3J4A 04713 1NS&21
#ICR13 1902-311¢0 4 1 DIDDE-ZHR 5.9Y 2% D0-3%5 PD= .4 TCe+r . DITR ZB%E0 19023110
AICR14 1401-0782 8 OINDE -SCHOTTEY {NSS21 30W 34 04713 1NSB21
A1CR1S 1901 -0050 3 DIO0E -SWITCHIMG 80V 200MA 2HS 00-25 28440 1901 -0050
&1CRIG 1901 -0050 3 DIODE-SWITCHING 80V 200NA 2N5 [0-35 28480 1901 - S0
A1CR1T 1801 -0050 3 DIODE-SWITCHING 80V Z00MA 2HS DO-35 28480 1801 -9050
AlCRIA 190t -0050 k] DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901 -0050
AICR1O 1901 -00%89 3 DIOOE-SWITCHING 80V 200rA 2NS DO-35% 28480 1901 -0050
AICR20 1901 -00%0 a PIODE-SWITCHING 80V 200MA 2NS 00-35 28a80 1901 -0050
AICR2Y 1901 -0080 3 OIQDESWITCHING 80Y Z00HA 2H3 DO-3% 28480 1301 -Q050
AICR22 1601 -00%0 3 DINCE-SWITCHING 80Y 200MA 2MS DO-38 28480 1901 -0050
AICR23 1901 -0050 3 DIOOE-SKHITCHING 8OV 280MA 2NS DO-35 28480 1401 -06050
AlCRZA 1901 -0179 1 2 DIODE-SWITCHING 15V S0MA 7S0PS DO-F 2a4s0 1801-0179
ACRES 1901 -1 79 ? DIODE-SWITCHING 15Y S0MA 7S0PS 0Q-7 26480 1901-0" "9
AlCR2E 1901-1088 13 2 QIODE-SM SIG SCHOTTKY 28480 1901-1068
AICRZ7? 1901 -00S0 3 OIORE -SWITCHING #0v 200RA 2HS DO-35 28480 1901 -0050
AICRZE Y901 -0050 3 DIODE -SWITCHING 80V 200MA 2HS DO-3% 28480 1501 - 0050
AITRZD 1901-1068 9 PIDCE-SM SIG SCHROTTEY ZB48D 1901 - 1068
AILRIO 1902-0126 & 1 DIDDE+ZNE 2.81¥ §% DO-7 POx, di TCa-.072% ZB480 1902-0126
AlE1 2170 -0023 3 1 CORE-SHIELOIKWG 9EAD 28480 2170-0029
AtF1 2110-0201 0 1 FUSE .25A 250% TD 1.29%.2% W 28430 211o-0201
alF1 2110-0585 9 1 FUSEHOLDER CAP 12A PAX FOR UL 28480 2110-0%65
AIF2 2110-0002 9 1 FUSE 2& 2S0Y NTD 1.25X.25 UL TS5 312002
AlF3 2110-0301 i 1 FUSE . 1254 120¥ . 28'X.093 28480 2110-0301
ALY 1250-1782 9 1 COHMECTOR-RF BMC FEM PCH-PHL S0-0HM 28490 1250-1782
h132 12%0-1824 0 1 BNC FUSED PC MU 28440 1250- 1824
4133 1251 -4743 0 b COMMECTOR-AC PWR HP-9 MALE REC-FLG THRMP 28480 1251-4743
Alld 1251 -5261 -3 ] YaCK POWER PCB NT 28480 1261-8261
ALTS 1280 -1842 2 t BNC RTAMG PC fNT 28480 1250-1842

See introduction to this section for ordering information
*Indicates factory selected value
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HP 5384A and HP 5385A
Replaceable Parts

Table 6-9. HP 5385A Replaceable Parts {Continued)

Reterence HFP Part |C Mir

Designation Number |D Qty Description Code Mir Part Number
A1TG 1251 -8304 ? | COMN-POST TYPE . 100-PIN-SPCE 8-CONT 28420 1251-8304
A137 KOT ASSIGHED
A8 1251-7684 4 1 CABLE ASSY 14 pPpst 28480 1251- 7684
A1J9 1251-9139 13 1 CONM-POST TYPE . 100-PIN-SPCS 14-CONT ZB480 1251-8139

AtK1 0430-1317 3 ] RELAY-REED 10 Z5OMA 200¥DC SVAC-COIL VA 28480 0450-1317

AlLl 9149-0718 4 1 INQUCTOR-FIXED NORM ING: 230UH 3 1.SADC 28480 $140-G718

alL2 9100-1788 6 -] CURE-FERRITE CHOKE-WIDEBAND; INP;>68D 8480 9100-1788

ATL3 91400531 ] 2 INQUCTOR RE-CH-HLD 1UM S% . 1050X, 260G 28480 9140-0531

AlL4 910¢-2562 -] 1 INDUCTOR RF-CH-MLB 100UH 10% 28480 91 00-2562

A1LS HOT ASSIGNED

AlLG 9100-1788 1 CORE-FERRITE CHOKE -WIDEBAND; InP:>580 28480 9100-1788

AT G300-1789 € CORE-FERRITE CHOKE-WIDEBAND, IMP:>680 28480 9100-1788

AtLS NOT ASSIGNED

AILS 9100-1788 -] {ORE-FERRITE CHOKE-WIDEBAND; IMP:=£90 28480 atop-178g

AIL1G 9100-2817 4 2 INQUCTOR RF-CH-HLD (OONH 5% .1050X. 26L& 28480 2100-2817

ALY g100-1788 6 CORE-FERRITE CHOKE-WIDEEAMD: IMP:>G80 28480 9100-+1798

AEL1Z a100-2817 4 INDUCTOR RF-CH-tLD 100HK 5% .10SDX. 261G 2R480Q Ho0-2817

AILT1Y S100-1758 6 LORE-FERRITE CHOKE-WIDEBAND: IMD:>&80 28480 100-4798

AlL14 9140-0521 7 1 INDUCTOR RF-CH-HLD 300NH 5%  10S0X, 26L6 28480 2140-0521

AlL1S 9140-0310 F 1 INDUCTOR RF-CH-MLD 390NH Sk . 1050, 26LG 28480 9146 -0310

A1L1S 91091788 1 CORE-FERRITE CHOKE-UIDEBAMD: IMA:=g80 28480 si0p-1788

AlL17 3100-1788 6 CORE+FERRITE CHOKE-UIDEBAND: IMP:>&g0 28480 9100-1788

AIL1B 9100-1782 6 EORE-FERRITE CHOKE-uIDEBAND; IMP:>680 28490 at00-1 788

AlL13 4140 -653 9 INDUCTOR RF-CH-MLD 1UH 5% ,105DX. Z26LG 28480 9140 -0531

FAL 1854-0215 1 F4 TRANSISTOR NFM SI PDe3S0MW FT:3000H2 04713 2N3804

AlG2 1855-0327 g 1 TRAMSISTOR J-FET 2NAM 6 W-CHAN D-MODE 01295 N4

#103 1863-0354 7 1 TRANSISTGR PNP ST T0-02 PO«3SOMY 28440 1853-0354

Alaa 1855-0414 4 1 TRANSISTOR J-FET 2N4383 N-~CHAN D-MGDE Q4713 2H48393

AlQS 1854-0215 1 TRANSISTOR MPH SI PD=350M FT=300MHZ 043 ZN3304

AI06 NOT ASSIGHED

Ad7 HOT ASSIGNED

AlQa 1852-001% 7 2 TRANSISTOR PNP ST PD=200MW FT:500HHZ ’ 26480 1853-001%

A1Qa 1853-0015 T TRANZISTOR PHP SI PD=200RW FY:S500MHZ 28480 1853-0016

AlQi0 1853-0363 a 1 TRANSISTOR PNP SI PD=50W FTa20iHZ 03508 KASHZR1

AlQ11 1854-0013 7 1 TRANSISTOR NPN 2H22184 $I TO-§ PD=80CHY 04713 2NZZ184

A1Q12 1854-0477 7 1 TRAMSISTOR HPM 2HZZ22a 51 TO-18 POCSOOM 04713 ENZZ228

AR 0698-8527 4 4 RESISTOR 1M 1% 125U F TCs0+-100 2480 06498 -80827

AlRZ arsr-0708 a 1 RESISTOR 51.f 1% 250 F TC:=0+-100 24546 C5-1/4-TO-S1R1 F
AIR3 0E98-8827 4 RESISTOR 1M 1% 1254 F TCale- 100 28480 0G98-8827

ARG 0693-0071 & 2 RESISTOR 4.64M 1% 1260 F TC20+-100 23480 0E99-0071

a1R5 QEOR-2278 S 1 RESISTOR 46.4K 1% 05U F TC=0+~100 24545 C3-1/8-TG-642-F
ARG QI57-03a36 F4 2 RESLSTOR 10 #% . 128W F TC:=Q+-100 24848 £A-1/8-TO-10R0-F
AIRT 0757-0421 4 4 RESISTOR 825 4% 1288 F TCab+-100 24546 Ca-1/4-T0-825R-F
AIRS 0698 -3445 2 2 RESISTOR 342 1% 1250 F TC20+-100 29546 C4-1/9-T0-J48R-F
ARG DEO3-7238 7 1 RESISTOR 1K 1% 050 F TC=0+-100 24546 C3-1/8-T0-1001-F
AIRID 0698-7232 L) 1 RESTSTOR V50 1% 05U F TCaQ+-100 24548 C3-1/8-T0-750R-F
(VLR 0688-7283 4 1 RESISTOR 20.9K 1% 054 F Té=0+-100 24546 C3-1/78-T0-2052-F
AlR12 DE9Z-8R12 7 1 RESISTOR 1 1% 1250 F TCaD+-160 28480 0638-8812

AIR1Z 0608-2136 | 8 1 | RESISTOR 17.8K 1% 1254 F 1G=0+-100 24546 | cd-1/8-T0-1782-F
AlR14 0698-7244 7 1 RESISTOR Z.15K 1% .05W F TC=0%- 1600 25548 C3-1/2-T0-2151-F
AIRIS 0698-3447 4 3 RESISTOR 422 1X 1250 F TC=0+~100 24548 ta-1/8-TO-422R-F
A1R1E 0B98-3447 4 RESTISIOR 422 1% 258 F TCa0+-100 24596 Ca-1/8-10-422R-F
AT 1810-0541 4 1 HETUORK-RES G-5IF MULTI-vALUE 28430 1810-0541

MRS 1810-9219 3 1 RETUORK-RES B8-SIFZZ0.0 OHM X 4 o111 2088224

AIR19 UG9B-1220 9 2 RESISTOR 215 1X .0SW F TC:Q4-100 24546 C3-1/8-TO-215R-F
AIRZ20 0698+7220 9 RESISTOR 215 1X .0SW F TC=04+-100 24545 C3-1/8-TQ- 215R-F
AIR21 0E98- 7240 2 z RESISTOR 2.48K 1% 05U F TCxO+-100 24546 C3-1/8-T0+~3481-F
ARE2 NGIR-0084 ] i RESISTOR Z.15K 1X 1254 F TC=0+~100 24546 C4-1/8-T0-2151-F
AIR23 075 /-0394 Q k] RESISTOR S1.1 X 125N F TCoQ+-100 24546 €3-1/8-T¢-S1R1-F
Al1RZ4 0757-0394 1] RESISTOR S1.1 1% 1280 £ TC=0+-100 24545 Ca-1/8-Ta-S1R1-F
R1R25 0B98-3132 4 4 RESISTOR 261 1% 1250 £ TC=0+-100 24546 £4-1/6-70-2610-F
AIRZE 0757-0456 ¥ 6 RESISTOR St1 1% 1258 F TCa0+-100 24548 C4-1/8-T0-S11R-F
AYR2Y (757-0416 7 RESISTOR 511 1X 125U F TCeQ+-100 24548 C4-1/9-Te-541R-F
AIRZE O6498- 3438 4 ks RESISTOR 178 1% 125U F TC=0+-100 24545 C4-1/9-TG-178R-F
AIRZS 0698+ 6957 1 1 RESISTOR 500K 1% .125W F TC:0+-109 28460 0598-8957

AR 06959- 3439 4 RESISTOR 178 1X 125K F TL=0+-100 24546 Ca-1/8-10-178R-F

See infroduction 1o this section for ordering information
*lndicates factory selected value
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Table 6-9. HP 5385A Replaceable Parts (Continued)

HP 5384A and HP 5385A
Replaceable Parts

Reference HP Part [C i Mir

h M m

Designation Number D Qty Description Code fr Part Number
ATR31 DE9g-9a27 4 RESISTOR 1M 1% 125K F TC:04+-100 28430 DE98-BE2Y
ATR32 07567-0442 9 s RESISTOR 10K 1% 126U F TCx0+-100 24546 €a-1/8-T0-1002-F
AIR33 0757-0442 9 RESISTOR 10K 1% 175U F TC=0+-100 24548 C4-1/8-T0~1002-F
ATR34 21001788 ] t RESISTOR-TRRR 500 10X C TOP-ADJ 1-TRN 73138 BZPRSO0
A1RIS BI57-0280 3 3 RESISTOR 1K 1% 1258 F TC:0+-100 24546 C4-1/8-T0-1091-F
AIRIG 0699-~3439 4 RESISTOR 178 1% 1250 F TC<0+4-100 24545 €4-1/8-T0-178R-F
AIRI? 0698-3155 1 1 RESISTOR 4.64K 1% 125U F TC<0+-100 24546 ¢a-1/8-T0-4541-F
AtR34 0757-0421 4 RESISTOR 825 1% ,175W F TC=04-100 24546 C4-1/8-TO-825R-F
A1RIG 0757-0442 ] RESISTOR 10K 1% .125W F TCxQ+-100 24546 C4-1/8-T0-1002-F
AlR40 HIST-0 442 9 RESISTOR 10K 1% 1250 F TC20+-100 24346 C4-1/8-T0-1002-F
ARG 0598-3158 4 2 RESISTOR 14,7 1% 1250 F TC:=0+-100 24544 C4-1/8-T0-1472-F
AlRA2 06%8-8827 4 RESISTOR 1M 1% 125U F TC20+-104 28430 0E98- 6827
AlRAS 2100 G588 9 1 RESISTOR-TRHR 20K 10X C TOP-aDJ 1-TRN 28480 2100~ 0558
AIR44 0757-0199 3 1 RESISTOR 21.5K 1% 1256 F TC:D+-10¢ 24556 Ca-1/8-T0-2152-F
ARG 1
AlRAS NOT ASSIGNED
AIRAS 1810-0488 8 1 NETUORK -RES §-5IPF. 7K OHM X 4 28460 1910-0983
AIRS0 0812-0021 8 3 RESISTOR .47 5% 34 PUW TCel(+-80 91637 CW2B1-3-T2-47/100-7
AIRS1 NOT ASSIGNED
ATRGZ 0757-0399 Q RESISYOR 51.1 X 1250 F TC=0+-100 24546 C4-1/8-TQ-S1RY-F
AIRS3 0598-3132 9 RESISTOR 261 1% 1250 F TC=0+-100 24546 C4-1/8-T0-2610-F
A1RS4 07571083 -] 2 RESISTOR 3K 1% .125W F TC=0+-100 24545 Cd4-1/8-T0-3001-F
ATRSS 0757-0465 & 2 RESISTOR 100K 1% 125U F TC=0+-100 24546 $4+1/8-T0-1003-F
AVRS6 0757-0407 -] 1 RESISTOR 200 1% .125W F TC=0+-100 24248 C4-1/8-T0-201-F
AIRST 0757-0289 2 1 RESISTOR 13.3K 1% .125W F TC:0+-100 19701 NFAC1 78-F0-1332-F
A1RSE 0757-0399 5 1 RESISTOR 82.5 1% 125W F TC=0+-100 24546 Ca=1/8-T0-82R5-F
AIRGY 0757-0416 7 RESISTOR $11 1% 1250 F TC:=0+-100 24545 C4-1/8-T0-S11R-F
HIRED 0757-0346 4 RESISTOR 10 1% 1250 F TC=0+-100 24548 £4+1/8-T0O-10R0-F
AREY 06983398 4 1 RESISTOR 46,4 1% .0 F TC=0+-190 25480 0698 -3398
ARE2 0reT-0200 ? 2 RESISTOR $.62K 1% 12540 F TC:0+-100 24545 (4-178-T0-5621-F
A1REZ q757-0200 7 RESISTOR S.82K 1% 125 F TCx0+-100 24546 £d4-1/8-70-5621-F
AIRGS 0699-007 & RESISTOR 4.641 1X ,125UW F TCe0+-100 28450 0639-0071
AIRES 1810-0370 1 1 NETWORK -RES 8-5IP220.0 OHA X 7 91121 2084221
A1REG 0688-7505 ) 1 RESISTOR 75 S% .5W LC TC:=0+d12 g1 EB?S05
A1RE? 0757-0442 a RESISTOR 10K 3% .125W F TCa0+¢-100 24545 C4+1/8-T0-100Z-F
ATRGE 0757- 040 4 2 RESISTOR 162 1% 125U F TC=0+-100 24548 C4-1/8-T0+162R-F
K1REI 0797-090% 4 RESISTOR 162 1X .125W F TCx0e-100 24545 Ca-1/8-TO-162R-F
KR 0g98-7212 9 2 RESISTOR 180 1% .05H F TC=0+-100 24545 L3-1/8-TO-1Q3R-F
RRT 0868-7212 9 RESYSTOR 100 1% .0SH F TCx0+-100 24546 £3-1,/8-T0-100R-F
AIRT2 06983156 2 RESISTOR 14.7K 1X 1284 F TC=0+-100 24546 C4-1/8-To1472-F
&1R73 0699-7197 ] 1 RESISTOR 23.7 1% .0SU F TCx0+-100 24545 C3-1/8-T0-23R7-F
AR 0698-7219 E 1 RESISTOR 196 1% .QSW F TC=0+-100 24546 C3-1/8-T0-196R -F
MRS 0757-0420 3 2 RESISTOR 780 1% . 1250 F TCx0+-100 24546 C4-1/8-T0-751-F
METS 0757-019 0 1 RESISTOR &1 1% _4125W F TC=0e-100 28546 Cd-1/8-T0-6B1R~F
MIRTY 2100 -0554 % 1 RESISTOR-TRHR 500 10% ¢ TQR-AD) 1-TRM 28480 2100-05%3
MR8 07570455 B RESISTOR 100K 1% 1250 F TC:0+-100 24548 Ca-1/8-T0-1003-F
AR 0757-0420 3 RESISTOR 750 1% 125U F TC204+100 24546 C4-1/8-T0~75%-F
ATRED 0698-0082 7 5 RESISTOR 464 1% 1250 F TC=0+-100 24546 C4-1/8-T0-4640-F
A1R81 0E98-0092 7 RESISTOR 484 1% .125W F TC=0s-300 24586 C4-1,8-T0-4540-F
AIREZ 0¥67-0283 6 2 FESISTOR 2K 1% 12%W F TC=0+-100 24545 C4-1/8-TO-2001 -F
ARSI 0757-1093 8 RESISTOR 3K 1X .125¢ F TC=0+-100 24545 Ca-1/8-T0-3001-F
A1RS4 0598 - 0052 7 RESISTOR 464 1% 128U F TC=0+-100 24546 C4-1/9-70-4640-F
A1RSS 0BIE-0082 7 RESISTOR 464 1% .125W F T:0+-100 24546 Ca-1/8-Th-4640 -F
A1REE 0695 - 3445 2 RESISTOR 348 1X .125W F T(=0+-100 24546 Ca-1/8-Th-348R-F
AlREY 0757-0421 4 RESISTOR 825 1X 1254 F TL=0+-100 24545 C4-1/8-TO-G23R-F
hiReg 0767-0421 4 RESISTOR 825 1% .125U F TC=0+-100 24546 C4-1/8-T0-BZ5R-F
AIRSS 0698~-3460 1 § RESISTOR 422K 1% 1254 F TC:=0+-100 28480 0698-3460
AlIRS0 0757-0416 7 RESISTOR S11 1% 1250 F TC=0+-100 24546 C4-1/8-T0-S11R-F
A1RS! 0E98-3132 4 RESISTOR 261 1% .125M F TC=0+-100 24346 CA-178-T0-2610-F
AlRS2 0698-3132 4 RESISTOR 281 1% (1250 F TC=0+-100 24546 C4-1/8-T0-2510-F
AlR93 0157-0280 3 RESISTOR 1K 1% . 1250 F TC:=0+-100 24548 Ca-1/8-T0-1001-F
AIR94 0698-7229 ] 1 RESISTOR S11 % .0%W F TCe0+-100 24546 C3-1/8-T10-511R-F
A1RIS 0787-0416 T RESISTOR 511 1% 1250 F TC=0++100 24546 C4-1/9-T0-511R-F
&1RI6 0E98-7249 2 PESISTOR 3.48K 1% .05 F TCz0+-100 24546 C3-1/8-10-2481F
::sg; G658-5508 5 1 RESISTOR 4% 1% 126U F TC:0+-100 24546 C4-1/8-T10-4001-F
AIRIDD NOT ASSIGNED

See introduction to this section For ordering information
*Indicates factory selected value
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HP 5384A and HP 5385A
Replaceable Parts

Table 6-9. HP 5385A Replaceable Parts (Continued)

Reference HP Part |[C oo Mfr
Designation Number |D Qiy Description Code Mfr Part Number
ATR101 (698-23447 4 RESISTOR 422 1% .126UW F TC«0+-100 24546 Ca-1/8-TD-422R-F
AIR1G2 0I57-0280 3 RESISTUR 1K 1% . 1250 F TC=0+-100 24546 CAa-1/8-T0-1001-F
AlIR103 0757-04186 T RESISTOR 511 1% 1250 F TC=0+-100 24546 Cd-1/2-T0-5{1R-F
A1RI04 0699+ 3152 3 1 RESISTOR 3.48K 1% 126U F TCel+-100 24548 Cad-1,/8-TH-341 -F
HIR10S 0757-0283 6 RESIETOR 2K 1% 125U F TC=0+-100 24546 C4-1/8-T0-2001 -F
AIR1DE 0B37-0220 1 1 THERMISTOR ROQ 10K-0OHH TC=-3.83%/C-DEG 28480 g837-0220
AR1H7Y t810-0368 3 1 NETUWORK-RES B-5IP10.0K OHN X S ana 2064104
AIR10G PE98- 6082 7 RESISTOR 484 1% 1281 F TC20+-100 245468 Cd-1/8-TG-a840-F
A1R109 oFS7-0401 0 1 RESISTOR 100 4% 1254 F TC<0+- 400 24546 Cd-1/8-To-101-F
Als1 3101-2656 [ 1 S5 LIN SEL QPG 28480 3101 -2858
AlS2 01-2644 1 1 SMITCH-PB OPOT ALTHG 54 100¥AC 28480 2101 -2644
A3 35012453 0 1 SWITCH-TGL SUBMIN DPOT .02A4 20VAC/DC PC 29440 201 -2957
alTP1 1261 <0804 )] 13 CONKECTOR-SGL CONT PIN 1.14-MR-BSC-SZ 50 28450 1251 -0600
A1TP2 1251 -0600 a CONKECTOR-SBL CONT PIN 1.14-Mn-BSG-SZ 5Q 28480 1251 -0600
ATP3 1251 -0600 1] CONNECTOR-SGEL CONT PIN 1. 14-MM-BSC-82 50 26480 1251 0600
AT TP 1851 -0600 Q CONNECTOR-SGL CONT PIN 1.14-mM-RSC-52 S0 28480 1281 -0800
AVTPS 1251-0600 0 CONNECTOR-SGL CONYT PIN 1, $4-BN-BSC-52 20 Zedso 12%1 -0600
B817TP8 125610800 Q CONNECTOR-SGL, CONT PIN 1,14-MR-B5C-52 5Q 284480 1251 -0600
A1TR? 1251 -0600 Q9 COMNECTOR-SGL CONT PIN 1.14-MM-BSC-S2 54 28450 1251 -0800
A1TPE 1281-G8500 0 COMNECTCR-SGL. CONT PIN 1.14-MN-BSC-S7 S0 28430 1251 -0:600
A1TPS 12591-0600 1} CONNECTOR-SGL CONT PIN 1,14-MM-B%¢-57 s 28480 1251 -0600
ALTRIO0 12610800 i} CONMECTOR-SGL CONT £IH 1, %4-MM-BSC-52 SO 28480 1251 -0800
AlTP11 1251 -0600 0 CONNECTOR-SGL CONT PIN 1.14-MPM-BSC-5Z SO 28480 1251 -0E00
AlTPiI2 1251 -0600 a CONNECTOR-SGL CONT PIN 1.14-MM-BSE-57 5Q 28480 t251 -0600
AITPI3 1251 -0600 1] CONNECTOR-S6L CONT PIN 1.14-HM-BSC-57 S0 28480 1251 -0800
Al 1820-2312 2 1 IC misc 28480 1820-2312
a1U2 1920-3572 § H TC-MCU W/RON/RAM; 4MHZ 28480 T1820-3677
AlUZ 1820-3075 53 1 IC RCVR ECL/10KH EINE RCYR TPL 28480 f820-3076
AL 1813-0217 T I IC WIDEBAND AMPL TO-3D ARG 04713 MRA310
AlLS $813-017 T IC WIDEBAND AHFL TO-39 PkG 04n3 Mga310
Alls 1658-0040 -] 1 TRANSISTOR ARRAY 16-PIN PLSTC OIP aL5as CAII2IE
AIUT7 1926-0504 ] t IC~LH3307-6.0 28420 1826-0904
AlUR 1826-0544 1} t IC ¥ RELTR-V-REF-FXD 7.5V $-0IP-C PKG 29480 1826-0544
A1 18280428 ] | It 324 MODULATGR (6-0IP-C 01295 563524]
AlUt) 1826-0392 7 1 IC ¥ RGLTR-ADT-POS 1.2/37¥ T0-220 PKG 23480 1928-0393
alln 1858-0054 4 1 TRANSISTOR ARRAY 16-PIN PLSTC DIP 28480 18580054
Atz 1826-0065 )} i TC COMPARATOR PRCH &-DIP-P EKG E0545 UPC3IC
AlU13 12201425 ] i It SCHNITT-TRIG TTL 1.5 HAND qQuap z-InP 01295 SNTHLS13ZH
ALLE.] 1820-2096 9 1 IC CWTR TTL LS BIIM DUAL 4-8IT 01295 SNTALS30EN
AL S 1820-1475 1 1 IC SHF-RGTR TTL LS MEG-EDGE~TRIG PRL-IN 01298 SNTALS18EN
Al 1§13-0217 7 IC WIDEDAMD AMRL T0-39 PEG 04713 HWA310
AILNT 18260501 9 1 IC MULTIPLXR 2-CHAN-AMLG TRIPLE 16-DIP-P Qa713 NC 1 40538CP
AlUg 1826-0161 7 1 IC OF AMP GP QUAD 14-DIP-P PKG 0anz ALN324p
AlUID 1820-2804 & 1 I{ PRESCR ECL 28480 1820-2904
At 8120-4038 B 1 FLAT RIBBON ASSY 8-COND 2.5-IM-LG 28480 8120-4038
Al¥UY 1200-0654 ? 2 SQCKET-IC 30-CQNT OIP DIP-SLOR 28480 1200-0854
A1XLZ 1200-0654 1 SOCKET-IC 40-LONT DIP DIP-SLOR 28480 1200-0854
ATXEN 120:0-0479 ] 1 SOCKET-IC t5-CONT OIP DIP-SLODR 28450 1200-0473
AlYiA 0960-0636 4 1 OVEN-DSCILLATOR MGOULE FREQ: 10 MHZ Zg4a) 0260- 0836
AlY1B 0960-0812 [ 1 CRYSTAL- OSCILLATOR 10.0 MHZ: 0-S5 QEG ¢ 28480 0960-0612
F1 2100-2083 9 1 RESISTOR-¥AR CONTROL CCP 20K 20% LIN 28480 2100-2083
L] £8120-1378 1 1 CADLE ASSY 1BaWG 3-CNDCT JCK-FKT 28480 8120-1318
w3 §150-0450 1 1 UIRE 24alG O 300V PVC 732 fo0c 24480 H150-0450
ua #150-0449 | 1 WIRE 24AME R 300¥ P X322 80C 28430 8150-0449
us §150-0448 b 1 WIRE 24AMG BR 300V PV 7XK32 800 28430 B150-0448
53 8150-2845 3 1 UIRE 18A4G G/Y 300V AVC 14X30 105C 28430 8150-2845

See introduction to this section for ordering information
*Indicates [actory selected value
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HP 5384A and HP 5385A
Replaceable Parts

Table 6-9. HP 5385A Replaceable Parts {Continued)

Reference HP Part |C

Mtr
Designation Number |D Qity Description Code Mir Part Number
KF1 2110-0269 1} 1 FUSEHOLDER-CLIP TYPE.250-FUSE 28420 2110-0269
#F2 2110+0542 3 1 FUSEHOLOER-EXTR POST &€.34 250V BAY CAP 28490 2110-0642

See inlroductine . this section for ordering information
*Indicates fac! iy selected value
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HP 5384A and HP 5385A

Replaceable Parts

Table 6-10. HP 53854 With Oven Oscillator Replaceable Parts

Reference HP Part |C . Mir

Designation Number |D Qty Description Code Mir Part Number
Al 05385 -80003 ] 9 1 BOARD ASSENBLY-HAIN (OVEN) {2430} 28480 05385-60003
A1 0160-4704 -] 1 CAPACITOR-FAD .Q1UF +-10% SOOVDC CER 28480 0150-4704
AlC2 0160-9645 3 1 CAPACITOR-FXD 100PF +-5% S00vOC CER 28440 91605849

AlIC3 0150-4385 2 1 CAPACTTOR-FXD 1SPF +-5% 200VDC CER 0+-30 28490 O0160-4385
A1C4 018G-2816 2 1 LAPACTITOR-FXD S8UF+-26% 10VDC TA 289490 0180-2816
AILS 0180-0862 i 4 CAPACITOR-FHD I3UF+-20% 10VDC TA 6289 18603 I6X0010KA1
AlICE 0180-0573 2 1 CAPARCITOR-FXD 4700PF +-20% 160VDC CER 284e0 0160-0573
H1C7 0186-0562 1 CAPACITOR-FXD 33UF+-200% 1OVDC Ta 56289 1596D3IEXOQ 10K A1
A1C3 0160-0572 ] 1 CAPACITOR-FXD 2200PF +-20% 100vDE CER 28480 Q1E0-0572

A1CS 0180-3674 i [ CAPACITOR-FKG .Q1UF +-20% 100VDC CER 28420 0160-3879
AlC1D 0FG0-3879 7 CAPACITOR-FXD ,Q1UF +-20% 100VDC CER 28480 0160-3579
ATCT1 1160 -4492 2 2 CAPACITOR-FXD 18PF +-5% 200V0C CER 0+-30 28440 Q18D -349¢
AlC12 G160- 4492 2 CAPACITOR-FXD 19PF +-5% 200VDC CER 0+-30 268480 G160 -4492
AlC32 4180-0562 1 CAPACTITOR-FXD 33UF+-20% 10Y¥LC Ta $6289 196D3FEX00 10K AT
A1C14 D160-4040 G 18 CAPACITOR-FXD 1GO0PF +-5% 100VDC CER 28480 0160-4040
A1C15 0160-4040 ] CAPACITOR-FXD 1000FF +-8% 100VDLC CER 28480 0160-4040
AICIS 0160-3875 3 2 CAPACITOR-FXD 22PF +-5% 200VDC CER O+-30 20480 0160 -3875
sC1Y 0160+-40 40 [ CAPACITOR-FXD 1000PF +-5% 100¥DC CER 28440 0160 -4040
AlL1H 0160-4518 ] 1 CAPACITOR-FXD 3.9FF +- .5PF 200vDC CER 28480 0180 -4518
A1C1G Q160-9040 6 CAPALITOR-FXD 1000PF +«8% 100VDE CER 28480 0160 -4040
AlC20 0160-4340 B CAPACITOR-FXD 1000PF +-5% 10avDC CER 28480 0160 -4040
A1C21 0165-3279 ? CAPACETOR-FAD . O1UF +-20% 100vDS CER 20480 D160 3879
ARC22 0160 -4D40 ] CAPACLTOR-FXD 1Q00PF +-5% 160VDC CER 28480 0180 -4¢a0
A1C2I 0160 - 3040 3 CAPACITOR-FXO 1000FF +-5% 100VDC CER 28480 D180 -4040
AIC24 MOT ASSYGHNED

A1C2% 0160+4040 [ CAPACITOR-FXD 1000PF +-S% 100VDC CER 28480 0160-4040
AlLZE 0160 - 4040 -] CAPACITOR-FXD 1G00PF +-5% 100VDC CER 28480 0180 -4040
Alczy 0160 -3554 7 a CAPACITOR-FXD .01UF +-20% SOYDC CER 28480 0180-4554
AIC28 0e0-M 27 2 3 CAPACITOR-FXD 1UF +-20% 25vDC CER 28480 0160-0127
AlICZY 0180-3276 1] 2 CAPACTITOR-FYD 2200UF+100-10% 25VDE AL 28480 0186-3276
AIC30 D180-3276 ] CAPACLITOR-FXD 2200UF+100-10% 25YDC AL 20430 0180-3276
AIC3 G180-0228 -3 1 CAPACITOR-FXD 224F+~10X 15VDC T4 56289 150D226X 801582
AIC3E 0160-4557 Q 1 CAPACITOR-FXD .1UF +-20% SOVDC CER 16299 CACOAX TR 10 4MGS0A
AIC33 01E0-0576 5 [ CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 Q150-0576
AlIC34 0150-48149 7 2 CAPACITOR-FXD 2200PF +-5% 100%DC CER 28480 0350-4819
AICIE bi60-4822 2 3 CAPACITOR-FXD 1000PF +-S% 100V0OC CER 28480 0180-4822
A1C36 G180-3279 3 1 CAPACITOR-FXD 390UF+100-10% 12V0C AL 28480 G180-32%¢
AIC3I7 0160-3879 7 CAPACITOR-FXD _D1UR +-20% $00W0C CER 28430 0160-3879
AIC3E NOT ASSYGNED

AICT9 0tG0-0876 5 CAPACTTOR-FHD IUF +-20% SOVDC CER 23480 0180-0575
A1CAQ G180-029 2 3 CAPACLTOR-FXD 1UF+-10X 35VDC Ta €6289 1500195803542
A1C41 0160-4554 7 CAPACITOR-FXD _0tUF «-20% SovDe CER 28480 G160- 4554
Al1C42 0160-4554 ? CAPACITOR-FXD .01UF +-20% SOVOC CER 28480 0150-4554
A1C432 0180-0291t 3 CAPACITOR-FXD 1UF+-10% ISVEC TA 56289 150B105X96.3542
A1C4d G180-02M 3 CAPACLTOR-FRD 1UF+-10X 35VDC TA SE289 15001 0EXQ0 3542
A1C4S 0160-3g7g 7 CAPACITOR-FXD _OTUF +-20% 100vDe CER 28430 $160-3979
A1C4E 0160-4822 2 CAPACITOR-FXD 1000PF +-$% 106YDC CER 28480 0160-4822
A1CAT 0150-4564 7 CAPACITOR-FAD . 01WF +-20% %GVDC CER 28430 0160-4554
A1L4G 0160~ 4822 4 CAPACITOR-FKD 10Q0FF +-5% 100VDC CER 28480 0183-4822
AlL49 HOT ASSIGNED

A1CS0 0160-4810 | 1 CAPACITOR-FXD 330PF +-5% 100vVhC CER 28480 Q160-4810
AICET 0150-4554 7 CAPACITOR-FAD . 01UF +-20% SOVOC CER 28430 0160-4554
AICEZ H160-4554 ¥ CAPACITOR-FRD .Q1UF +-20X 50VDC CER 28480 0180-4554
AICSY {160-0127 Zz CAPACITOR<FXD 1UF +-20% 25VDC CER 28480 DIEQ-9127
AICS9 0180-2698 | 1 CAPACITOR-FXD 4.VUF+-10% 35vDC TA 28490 Q150-2698
K1CES 0180-48048 4 3 CAPACITOR-FXD 470PF +-5% 100VDC CER 28480 G160-4808
AICEE 0160-4508 4 CAPACITOR-FXD 470PF +-5% 100VDC CER 28480 0160 -4808
AICST 0160~ 4808 4 CAPACITOR-FXD 47GPF +-5% 100VOC CER 28480 0160-4808
AICSHE Q160- 4554 7 CAPACTTOR-FXD . OTUF +-20% SOVDC CER 28490 10 -4554
A1CS2 0160- 3879 7 CAPACITOR-FXD . O1UF +-20% 100VDC CER 28480 0360-3879
A1CED 0150- 4040 6 CAPACITOR-FAC YOOOPF +-5% 100¥DC CER 28480 Ql160-4040
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HP 5384A and HP 5385A
Replaceable Parts

Table 6-70. HP 5385A With Oven Oscillator Replaceable Farts (Cogtinued)

Reference HF Part |C Mtr

Designation Number |B Qty Dascription GCode Mfr Part Number
AICB1 AMB0-0576 5 CAPACITOR-FXAD .1UF +-20% SOYDC CER 28480 0160-0576
BICEZ 0180-4040 3 CAPACITOR-FXD 1000PF +-5X 100vOC CER 26480 0160~4049
AICED 01Ep-2872 0 1 CAPACTTOR-FXD 2. 2PF +- 26PF 200VDC CER 28480 0180-3872
AlCB4 0480-3875 3 CAPACITOR-FAD 22PF +-8% 200VDC CER (+-30 28480 0180-387%
AICES 0160-4040 & CHPACTTOR-FXD 1000PF +-5% 100¥0C CER 23480 0160-4040
A1CBE 0160-0576 5 CAPACITOR-FXD L 1UF +-20L SOVDC CER 28490 0150-0576
A1C87 NOT ASSIGNED
ACER 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 29480 0160-4554
AlCEY 0160-0127 2 CAPACLITOR-FXD 1UF +-20% 25vDC CER 23490 0160-0127
ACTO 0160-4819 ? CAPACITOR-FXG 2200PF +-9% 100¥DC CER 28460 Q160-4913
AlCN 0160 -4405 1 CAPACITOR-FXD 47PF +-5X 100¥0C CER 0+-30 28480 0180~4805
AICT2 G180 -0562 CAPACITOR-FXD J3UF--20% 10VDC TA 6289 19502 38X0010KA1
A1CT3 NOT ASSIGNED
A1C74 NOT ASSIGNED
AIC?S 0160-0576 5 CAPACITOR-FXD .10F +-20% SOVDC CER 28480 0160 -0576
AIC?6 0160 -4040 3 CAPACITOR-FED 1000PF +-5% 100VDC CER 28480 0180 - 4040
ALICTT Q160 -4040 -] CAPACLITOR-FXD 1000PF +~-5% 160vDC CER 28480 0180 -4040
AICTS 0160 -4040 6 CAPACLTOR-FXD 1G00PF +-5% 100YDC CER 264490 0160 -4D40
AlLC74 0150 -4049 6 CAPACLTOR-FXD 1000PF +-5% 100VDC CER 284490 0160 -4040
A1C80 NOT ASSIGNED
AICH 0t60-4044 -] CAPACITOR-FXD 1000PF +-5% 100VDC CER 28460 0160 -4040
AICEL Q160-404; & CAPACITOR-FXD 100QPF «-5% 100¥DC CER 28480 0160-4040
AICE3 0160 - 4846 ] 2 CAPACITOR-FXD 1S00PF +-5% 100VDC CER 25480 0160 -4846
AlCEd 0160 - 4846 0 CAPACITOR-FAD 1500PF +-S% tO0VDC CER 28480 0160 -4846
AlCBS D1BD-0876 8 CAPACTITOR-FXD .1UF +-20% SOVDC CER 28480 0160+-0578
A1CR1 1901 -0050 3 13 CIODE-SWITCHING 30V Z00M& 2HS DO-335 28480 1£01 -0050
A1CR2 1501-0975 -3 4 DIOE-GEN PRP 35¥ S0MA DO-3% 28490 1901 -0376
AICR3 1901-0376 -1 DIDDE-GEM PRP 15V GOMA DO=3% 284980 1801 -0376
AICR4 1901 -0639 4 4 DIODE-PIN 28480 S082-3080
ATCRS 1301 -063% 4 DIODE-PIN 29480 £082-3080
A1CRE 1901 -0639 L DTODE-PIN 28480 S092-3090
AICRT 1501 -0639 4 DINDE-PIN 28480 5082-3080
AMCRS 1906-0008 7 1 DINDE-FM BRDG 200V 2A 0ans3 RDA202
AICRE 1BE4-0221 2 1 THYRISTOR-SCR YRRM=104 0713 HCR10E-S
AICR1Q 1902-3234 3 1 DIODE-ZNR 19.6Y¥ SX 00-35 PD=, 44 28480 1902-3234
AlCR11 1901 -0050 3 OIODE-SWITCHING B0Y 200MA 2NS 00-35 28480 1901 -00%0
AICR12 1901 -0782 B 2 DIODE-SCHOTTEY 1N5821 30V 34 04713 145821
AICR13 1902-3110 4 1 DIODE-INR $.9V 2% DO0-3% PO« 44 TC=+, 017X 29480 1902-3110
AICRI4 1301 -0782 g DLODE -SCHOTTKY INS821 0V 34 oF b 1HS321
ACRIS 1901 -0050 3 DIGOE-SWITCHING 80Y 200Ma 2WS DO-35 28460 1801-0050
ACRIE 1301 -0050 3 DICDE-SWITCHING 8DV Z00MA ZHS DO~35 28440 1901 -0050
ALCRI? 1801 -00%0 3 DICDE-SUITCHING A0V 200MA 2HS DO-3% 28490 1601 -0 050
AICR18 1%01-0050 3 DIODE -SWITCHING 90¥ 200rA 2NS DO-3& 28430 1201 -0050
AICR19 1901-Q0%0 3 DIODE -SWITCHING 80 Z0QMA gNS DO-35 28480 1901 0050
AICR20 1201-0050 3 OIODE-SWLTCHING 80¥ 200HA 2NS DO-3% 28480 1904 -0050
ACR2A 1501 -00%0 3 DICOE-SWITCHING B0V 200Ma 2NS DO-35 28480 1901 -0050
AlCR2Z 1901 -0058 3 DIODE-SUITCHIMNG 80V 200Ma 2MG DOQ-3E Zhdid 1401 -005)
AICR23 1901 -0050 3 DIQDE-SULTCHIHG 60V 200M4 2NS DG-3% 28480 1921 -0050
ALCR24 1901-0179 7 2 DIOOE-SGLTCHING 15V S0nA 750PS DO-7 28430 1901-0179
AVCRZS 1901-0179 7 DICCE-SWITCHING 15V SGMA 75085 -7 26440 1901 -01739
ACR2G 1901 -1069 -4 2 DIODE-SH SIG SCHATTKY 284490 1801 -1088
MCRZY 1901 -0050 3 OICDE -SWITCHING 80Y 200HA 2N5 00-35 284380 1901 -0050
MLR2E 1901-0080 3 DIOOE-SWITCHING 9O0¥ 200HA 2NS DO-3% 28440 1901 -0050
AICR2D 1901-1068 S DIOOE-5M 516 SCHOTTERY 28480 1901-1063
A1CR30 1902-0128 ] i DIODE-ZNR 2_61¥ SX DO-7 PDx . M TC=- . 072% 28480 1302 -0126
A1EY 9170-0029 E] 1 CORE-SHIELDING BEAD 28480 170-0023
ATF1 2110-0201 0 1 FUSE .Z5& 250V TD 1.26X.25 UL 28480 2110-0201
AtF1 2110-0588% Q 1 FUSEROLDER CAR 124 RAX FOR UL 28480 2110-0585
ATF2 2110-0002 5 1 FUSE 2A 250V NTD 1.285X.25 UL 7916 2002
A1 1250-1782 9 1 CONNECTOR-RF BNC FER PCH-PNL $0Q-0OHM 28480 1250 -1782
a2 12501824 0 1 BNC FUSED FC MU 28480 1250-1824
A113 1251-4743 1] 1 CONMECTOR-AC PYR HP-9 HALE REC-FLG THRMP 28480 1251 -4743
All4 1261-6281 13 1 JACK POUER PCE HT 26480 1251 -2261
A1JS 1250-1842 2 1 ENC RTANG PC MHT 26480 1256-1842

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-10. HP 5385A With Oven Osciflator Replaceable Parts (Continuad)

Reference HP Part |C ) Mir
] h r N er
Designation Number {D| QY Description Code Mfr Part Numb
AT 1251-8304 7 1 CONN-POST TYPE ,100-PIN-SPCG B-CONT 28480 1251 -8304
A117 HOT ASSIGHED
alls 1251-7664 4 1 CABLE ASSY 14 POST 28480 1251 -7589
A1l9 1261-813% L] 1 CONN-POST TYPE .100-PIM-SPCE 14-CONT 28480 1261-8139
AK1 0d9D-1317 3 1 RELAY-REED ${ 250Ma 200V0OC SYOC-COIL 3vA 28480 0480-1317
AL S14G9-0718 4 1 INDUCTOR-FIXED NORM IND: 23C0UH & 1. SADC 28480 N440-Gtig
AlL2 2160-1788 B 10 CORE-FERRITE CHOKE-NIDEBAND; IMP:»680 28450 2100-1788
AIL3 4140-0531 8 2 INDUCTOR RF-CH-MLD 1UH S% L 1QSDX, 26LG 28480 9140-0531
AlL4 9100-2882 6 1 INDUCTOR RF-CH-tLD T0OUH 10% 28480 9100-2562
AILS S100-1788 -] CORE-FERRITE CHOKE-UIDEBAND; IHP:S580 28480 91&0-1788
AILE 9100-1788 3 CORE-FERRITE CHOKE-YIDEBAMD; IMP;:>600 28440 4100-1788
AILT M00-1708 ] CORE-FERRITE CHOKE -WIDEDAKHD; IHP;>68) 25480 92100 1788
AlLE HOT ASSIGHED
AlLD L100-1768 6 CORE-FERRITE CHOKE-YIDEBAND: IMP:»680 284€0 S100-1788
AILTD 9100-2817 4 2 INDUCTOR RE-CH-MLD 1QONH S¥ . 1050%. 260G 28480 2100 -251%
ALt 9100-1788 & CORE -FERRITE CHOKE-UIDEDAND; IMP:>680 28480 9100-1788
AlL12 o00-2817 4 INDUCTOR RF-CH-MLD 10004 SX 1050K. 2616 28480 00-2817
AtL1] 100-1768 & CORE-FERRITE CHOKE-UIGEBAMD: IMD::=go0 28480 9100-1788
AllL14 2140-0521 T 3 INDUCTOR RE-CH-MLO 360NH 5% . 10S0X. 28LG Z8any 9140 -0521
AlLTS a140-021D 2 1 INDUCTOR RF-CH-MLID 390NH S , 106DX. 261G 28480 S140-0310
AtL1E €100-1748 ] CORE-FERRITE CHOKE-WIDEBAND; IMP:»B80 28480 M00-1799
alL1? 100-1748 & CORE-FERRITE CHOKE-WIDEBAMD: IMP:>E80 28420 @100 -1788
A1L18 2100-1788 g CORE-FERRITE CHOKE-UWIDEBSND, IMP:>A80 25480 o190 -1 788
AILTS 9140-0531 ] INDUCTOR RF-CH-MLD tUH 5% . 1050X. 260G 28480 S140-0531
3001 1854-0215 1 2 TRANSISTOR WPN SI PD=350MW FT=300MHZ 64713 2ZN3G04
A142 1855-0327 | 1 TRANSISTOR J~FET 2N4416 N-CHAN D-MODE 01285 2HaLg
A103 1853-03%49 T 1 FTRAMSISTOR PNP ST T0-92 PD-250MY 28430 1853-0354
AlQd 1855-0414 4 1 TRANSISTOR J-FET 244393 N-CHAM D-HODE 047132 2HA393
AROS 1854-0215 ] TRANSISTOR WPH ST PD» 350U FT2300NHZ G4713 ZN3I904
A10E NOT ASSIGNED
&1Q7 NOT ASSIGNED
ANGE 1833-0015 7 2 TRANSISTOR PP SI AD:=200MJ FY:500MHZ 28480 1853-0015
A9 18523-0015 7 TRANSISTOR FMP 51 PD=200My FT=000NHZ 23480 1853-001%
AlQ1D 1863-0363 -3 1 TRANSISTOR PHP SI PD=S50U FTe20MHZ 03508 RASHZE1
A1Q11 1854-0013 7 TRANSISTOR NPN 2Nz2184 51 TO-S PFD:800MY 04713 2NZ218A
AlQ12 1854-0477 7 TRANSISTOR NPN 2N22224 ST T6-18 PD=500mU Q4713 INZ22%h
AR 0608-0827 4 4 RESISTOR 1M 1% 125 F TC=Q+-100 28480 0658-8827
ARZ 0757-0706 ] 1 RESISTOR 51.% 13 .76 F TC=0+-100 24546 C5-1/4-TQ-SIR1-F
ARG 0698-8827 4 RESISTOR 111 1% 128U F TC:0+-100 28480 0638~ 2827
AlRY 0639-007 [ 2 RESISTOR 4.641 1% 128U F TC=0+-100 28480 0859-0071
A1RS 0EQR-7276 s 1 RESISTOR 48.4K 1% .05W F TC=0+-900 24546 £3-1/8-T0-4692-F
AR 0757-0348 2 Z RESISTOUR 10 1% 125U F TC20 =160 24546 C4-1/8-TO-10RD-F
AIR7? 0737-0421 4 3 FESISTOR 825 1X .1250 F TC=0+-1D0 24548 C4-1/8-TG-0825R-F
AIRE (G28-1445 2 2 RPESTISTOR 348 1%X 125U F TC=0+-100 24546 Ca-1/8-T0-348R-F
AIRE JBQE-7236 ¥ 1 PESISTOR 1K 1% 05U F TCup+-100 24546 C3-1/8-T0-1001-F
ATR1D 9698~ 7233 4 1 RESISTOR 750 1% .0SW F TC:Q+-100 24546 C3-1/8~T0~-750R-F
A1R1Y 0698-7283 4 i RESISTOR 908K 1% .0S5W F TC:0+-100 24545 C3-1/9-10-0092-F
AIRL2 0698-8812 7 1 RESISTOR 1 1% 1254 F TEe0+-100 28480 0598-8012
AIR13 0ESR-3136 | 1 RESISTOR 17.89K 1% 1254 F TS=0+-100 24596 £4-1/8-70-1782-F
AlR14 GBS8- 7244 7 1 RESISTOR Z.1SK 1% .05W F TC:G+-100G 24546 C3-1/8-T0-2151-F
AIRIS 0698- 3447 4 2 RESISTOR 422 % 1250 F TCal» 10 24546 Ca-1/8-T0-422R-F
ARG 0688-3447 4 RESTSTOR 422 1% 125U £ TC=0+-100 24546 C4-1/8-TO-422R-F
AT 1810-0841 4 1 KETUORK-RES 6-SIP MULTI-VALUE 28480 1610-0%41
A1R1R 1810-G219 3 1 NETWORK -RES &§-5IP220.0 OHM X 4 a2t 2088221
ARG 0E98-3220 9 4 RESISTOR 215 1% 050 F TCaQt-|00 24545 €3-1/8-T0-215R-F
ATR20D 0688- 7220 9 RESISTOR 215 1% .05d F TC=0+-100 24548 £3-1/8-T0-215R-F
AIE21 0698- 7249 2 2 RESTSTOR 3.42K 1X 05 F TC=0+-100 24546 C3-1/8-To-3491 -F
A1RZ22 0695-0084 k] i RESISTOR 2.1SK 1% 1254 F TC=0+-{D0 24546 Ca-1/8-T)-2151-F
AIR2Y 0757 -hagd 1} 3 RESISTOR S1.1 1% 1254 F TC:0+~100 24546 C4=1/8-TD-51RY -F
AlTR24 OIST-0354 1} RESISTOR 51.1 1% 1280 F TC«Q+~100 24546 Ca4-1/8-TO-S1R{ -F
ATRZS QGS8-3132 4 4 RESISTOR 281 1% 12580 F TE-9+-100 24548 C4-1,/8-T0 2610-F
AlRZE 0570418 ? & RESTSTOR S+1 1% | 1250 F TCr0+-100 29546 C4-1/8-70-811R-F
AlR2? Q757-0ME 7 RESTSTOR 511 1% 1250 F TC=0+-100 24546 C4~1/8-TOS1R-F
AlR2g 0698-3439 4 3 RESISTOR 178 1% 125 F TC:z0++100 24548 Cd=-1/8-TO-178R-F
AIRZ9 06988357 1 1 RESISTOR S00K X 128U F TC:0+-100 28480 0692-8957
AIR3) 0698-3439 4 RESISTOR 178 1% 128U F TC=0+-10p 248546 C4-1/8-T0-178R-F

See introduction to this section for ordering information
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Table §-10. HP 5385A With Oven Oscillator Replaceable Parts (Continued)

Referance HP Part |C o Mir

Designation Number |D Qty Description Code Mir Part Number
AR 0698-0927 4 RESISTOR 1M X 1250 F TC=Q+-100 284490 069§-9527
AIR32 0757 -0442 ] 5 RESISTCOR 10K 1% .125W F TC:0+-100 24545 Ca4-1/8-10-1002-F
AlLR3) 0YST-H4a2 9 RESISTOR 10k X .125W F TC=0+-(00 24545 Cd-1/4-T0-1002-F
A1R34 2100-1722 ) 1 RESISTOR-TRMR &S00 10X C TOR-ADY 1-TRM FERE:] A2PRSO0
AlRIS Q75T-0280 3 3 RESISTOR 1K 1% . 1254 F TCaQ+-%00 24546 C4-1/9-T0-1001-F
AR 0638-3439 4 RESISTOR 178 1% 1250 F TC20+~100 24546 C4-1/8-TO-178R-F
A1RYT 0898-2158 i 1 RESISTOR 4.64K 12 1250 F TC:(Q+-100 24548 Ca-1/8-T0~4641-F
ATR3% 057-0421 4 RESISTOR 825 1% 125U F TCa0+-100 24546 C4-1,/8-TO-926R-F
ARG 0757-0442 9 RESISTOR 10K 1% 1254 F YC=0+-100 24546 £4-1,8-To-{002-F
ATR4Q 0757-0442 9 RESISTOR 10K 1% 125U F TCa0++1Q0Q 29546 €4-1/8-T0-1002-F
AR 0698-3186 2 3 RESISTOR 14.7K 1% .125W F TC:0+-%00 24545 Cd-1/8-T0-1472-F
AIR42 0898 -8627 4 RESISTOR 1M 1% .12%W F TC=0+-100 28480 0Boe-g927
AlR43 2100 -0558 9 1 RESISTOR-TRMR 20K 10% C TOP-ADT 1-TRN 28420 2100-05858
AtR44 DIST-01539 3 1 RESISTOR 21.5K 1% 1250 F TC<0+-100 24546 CH4-1/8-TD-2152-F
A1R4S-
A1R48 NOT ASSIGNED
ATR4Q 1910-0498 g 1 HETUCRY -RES £-5IP4.7K OHM X 4 28480 1810-0488
ATRSD 0812-0021 8 1 RESISTOR .47 5% 3W Pl TC20+-9G 91637 CLZBY-3-T2-477100-7
ATRS1 NOT ASSIGNED
AIRGZ 0T57-03%4 @ RESISTOR S1.1 1X (1258 F TC=0+-100 24546 Ca4-1/8-TO-S1R1-F
A1RE3 06383-3132 4 RESISTOR 261 1% 125 F YCa04-100 24848 C4-1/8-TO-2610-F
A1RS4 QIST-1093 9 2 RESISTOR 3K 1X 125U F TC=0+-100 24546 C4-1/8-TO-3001-F
AIRSS Q757 -0465 [} 2 RESISTOR 100K 1% 1294 F TC29+-1Q0 4595 C4-1/8-TO-1003-F
ARSE 9757-0407 6 1 RESISTOR 200 1% .125W F TC:0+-100 24545 Ca-1/8-T0-201-F
A1RST G757-0280 2 1 RESIZTOR 13.3K 1% 126U F TC=0+-100 19701 HFAC1 /8-TD-1332-F
AIRSE 06757-3399 5 1 RESISTOR £2.5 1% . 1280 F TC«0+-100 24548 Ca-1/8-TO-B2RS-F
ATRS9 0757-0418 ? RESISTOR S11 1% 1254 F TC=0+-100 24546 Ca=1/8-TO-SAIR-F
AIRGD Qrs7-0345 4 RESISTOR 10 1% 1250 F TC=0+-100 245496 C4-1/B-TO-1QRO-F
AIRE1 0558-3398 ] 1 RESISTOR 46.4 X 54 F TCab4-100 28480 0698-3398
ARa2 0757-0200 7 2 RESISTOR S.82K 1% 1264 F TCed+-100 24548 Ca-1/8-T0-5621-F
ATRE3 0?%7-0200 7 RESISTOR $.62K % 1250 F TC=0+-100 24545 C4-1/8-TO-5821-F
AIRG4 0699-00 6 RESISTOR 4.641 1% 425U F TC=0+-10Q <8480 0E99-00M
AIREE 1810-0370 7 1 METWORK -RES 8-SIP220.0 OH X 7 o1 2084221
AIRGE 0886 - 7505 -] 1 RESISTOR IS 5% .SW CC TCxp+a12 oz EBTS0%
AMRB7 QI5T-0442 9 RESISTOR 10K 1% .125W F TC«D+-100 24548 C4-1/8-TO-1002-F
A1RGE Or5T-0405 4 2 RESISTOR 162 t% ,125W F TC=0+-100 24544 Cd-1/8-To-162R-F
AIRGS 0757-0405 4 RESISTOR 182 1% V25U F TCeOe =109 24545 C4-1/8-TO-162R-F
AYRT0 08g8-7212 9 2 RESISTOR 100 1% 0SUW F TCz0+-100 24548 C3-1/8-TO-100R+F
AR DE9S-7212 - RESISTOR 100 1% .0SW F TCab+-100 24548 C3-4/9-TO-100R-F
ART2 0688-3156 2 RESISVYOR 14.7C 1% 125U F TCa0+-100 24548 Ca-1/8-TO-1472-F
ALRTI 0E98-2187 9 1 RESISTOR 23.7 1% .05W F TC=0+-100 24545 C3-1/8-TO-23RT~F
AR7A 0898-7219 6 1 RESISTOR 196 1% .05W £ TCaD+~100 24546 C3=1/8-TO-195R-F
AIR?S 0757-0420 3 2 RESISTOR 750 1% 125w F TC=0+-100 24546 Ca-1/8-TO-51-F
ARG 0757-0419 a 1 RESISTOR 6B1 1% .125W F TC+0+-100 24546 C4-1/8-TO-ERIR-F
AIRT? 2100-0554 S 1 RESISTOR-TRMR SO0 10% C TOP-ADJ V-TRN 28480 2106 -0554
A1RT 0757-0465 6 RESISTOR 100K 1% .12%W F TC=Q+-100 24546 C4-1/8-T0-1003-F
AIRH A787-0420 3 RESISTAOR 750 1% 1254 F TCaQw-100 24546 C4-1/8-T0-751-F
A1R30 9698-0082 7 S RESISTCR 464 1% ,125W F TC=0+-100 24546 C4-1/6-Tn-4640-F
ATREY 0698-0082 7 RESISTOR 464 1% 1256 F TC=Qe-100 29545 Ca-1/8-To-4640-F
AIRB2 0570283 -4 2 RESISTOR 2K 1% 125U F TC=0+-100 23546 Ca-1/8-T0-2001 -F
AIREY 0787-1093 a RESISTOR 3K 1X .125U F TCa0+-100 24548 C4-1/4-T0-20C01 -F
AlRS4 0629-0082 7 RESIASTOR 484 1% 925U F TC+0+-100 24546 C4-1/8-T0-4640-F
AtRBS 0680-0082 T RESLSTOR 464 1% 125U F TC=Q+-100 24546 C4-1/8-TO-4640-F
AIRES 0649 - 3445 2 RESISTOR 348 1% 1250 F TC0+-100 24546 C4-1/8-TO-348R-F
ATRR7? 0'157-0421 4 RESISTOR 825 1X . 125U F TC=0+-100 24545 C4-1/8-T0-825R-F
ATRES a787-0421 4 RESISTOR 825 1% . 125W F TCa{+-100 24548 €4-1/8-T0-B25R-F
MIRES 0598-3460 1 ¥ RESISTOR 422K 1% 125d F TCaie-100 28480 Q6983460
ATRSD 0757-0416 T RESISTOR S11 1% 1256 F TCe0+-10¢ 24546 C4-1/8-TQ-S11R-F
A1RSt 0598-3132 4 RESISTOR 261 1% 125 F TCnQe-100 4548 C4-1/8-T0-2610-F
ME9Z 08983132 a4 RESISTOR 281 1% .126W F TCe0+-100 24548 C4-1/8+T0~2510-F
#1RO3 0757-0280 3 RESISTOR 1K 1% 125U F TCeh+-100 24848 Cé-1/8-T0-1001-F
AIR94 0698-7229 e 1 RESISTOR 511 1% Q5 F TC=0+-10D 29546 £3-1/8-70-511R-F
ARG5S 9757016 7 RESISTOR S11 1% .125W F TCe0+-300 264546 Ca-1/8-T0-511R-F
A1R9S 0B62-T7249 2 RESISTOR 3.48K 1% .0SW F TCa0+-100 24546 C3-1/9-T0-3481-F
ATROT 0B58-SB08 5 1 RESISTOR 4K 1% 128U F TC«0+-100 24548 C4-1/8-T0-400t -F
A1RS8-
A1IR101 NOT ASSIGNED

See introduction to this section for ordering information
*Indicates factory selected value

6-31



HP 53B4A and HP 5385A
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Table 6-10. HP 5385A With Oven Oscillator Replaceable Parts ( Continued)

Reference HPF Part (C .. Mftr
. i fr P mber
Designation | Number |D[ @Y Description Code Mir Part Nu
AR102 0IS7-0280 3 RESISTOR 14 1% 1258 F T£=0+-100 24546 €a-3/8-T0-100% -F
AR103 0I57-041 6 7 RESISTOR St1 1% 125U F TC=0+-100 24548 C4-1/8-T0-5%1'1R-F
AIR104 0638-3152 g 1 RESISTOR 3.48K 1% W25 F TC=0+-100 24546 C&-1/8-TD-3451-F
ARI0S 0757-0283 -3 RESISTOR 2K 1% 125U F TCeD+-100 24548 C4-1/8-TO-2CG01 -F
AIRTDG 0837-0220 1 ] THERMISTOR ROD 10K-OHH TC=-3.83%/C-DEG 20430 08370220
AIRIO7 1819-0368 3 1 NETUORK-RES 6-SIP10.0K (HM X & 1121 20864103
AIRIDE J6S8-0052 ? RESISTOR 464 1% .t25U F TCx0+-100 24546 CA-1/8-T0-4640-F
ARI0S 0757-0401 bl 1 RESISTOR 100 1% 1250 F T =d+-100 24546 C4-1/2-10-101-F
Al159 01-2656 5 1 S5 LIN SEL SORC 28480 3101 -2656
A152 Io1-2644 1 ¥ SHITCH-PA DFOT ALTHG .54 100VAC 28480 301-2844
A133 3101-2453 1] 1 SWITCH-TGL SUBMIN DPDT .024 20VAC/DC PC 28480 3101-2483
AITH NM00-2684 3 1 TRANSFORMER-POUER 115£230; 49/60 HZ cE480 F199-2684
AITR1 1251-0800 0 13 CONNECTOR-SGL. CONT PIN 1.14-MM-BSC-52 SO 28480 1251 -D800
ANTPZ 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z7 S0 28480 1251-8800
AMTRI 1261- 0800 L] CONNECTOR-SGL $ONT PIN 4.14-MM-BSC-S2 SO 28480 1251-0660
A1TP4 1261 -06800 O CONNECTOR- SGL CONT PIN 4.14-m-8SC-57 54 28480 12%1-0800
A1TPS 1251-0600 ¢ CONNECTOR-S6L CONT PIN 1,14-m0-BSC-5Z SO 28480 12510600
A1TPE 1251-0600 1] CONKECTOR-SGL CONT PIN 1.14-MM-BSC-52 S0 28420 1251 -0800
&1TPT 1261-0800 Li] CONNECTOR-SEL CONT PIN 1.14-tM-BSE-SZ SO 28480 125+ -06400
AMTP3 1281-0800 1] CONNECTOR-SGL CONT PIN 1, 14-rM-BSC-52 50 28480 1261 -8600
A1Thg 1251-0600 [ CONNECTOR-SGL CONT PIN 7.14-MM-BSC-52 5Q 28480 1251 -0E00
ALTPIO 1281-0600 0 CONMECTOR=SGL CONT PIM 9, 14-M1-85C-57 50 28480 1251 -06400
ALTRIM 1281-0800 0 CONNECTOR-SGL. CONT PIN 1.14-MM-BSC-5Z 5Q 28480 1251-0600
ATP2 1251-0600 L] CONMECTOR-SGL CONT PIN 1, §4-Hr-BSC-SZ 50 28480 1251 -0600
ATPEZ 125%-0600 a CONMECTOR-SG. CONT PIN 1.14-fM-B5C-5Z SG 28480 1251 -0600
ALY IC MUL REG CTR
AlU3 18203075 3 1 IC ROVR ECL/10KM LINE RCVR TPL 28450 1820-3075
Allg 19130217 7 3 IC WIDEBAKD AMPL TG-38 PEG 94713 MWA310
AUS 1313-0217 7 JC WIDEBAND AMPL TO-33 FKG 04713 MlA3 10
AIVG 1858-0040 8 1 TRANSISTOR ARRAY 16-PIN PLSTC DEP 3L58% LAV 27E
AtU7 1828-0304 3 1 IC-LH320T-5.0 284480 1826-9904
Ala 1828-0544 0 bl IC ¥ RGLTR-V-REF-FXD 2.5¥ 8-DIP-C PKG 2848D t826-0543
AlLD 1926-0426 g 1 IC 3524 MDULATOR 16-DIP-C 01295 SG5247
Alulg 1926-0383 ? 1 IC V RGLTR-ADT-POS 1.2/37V TO-220 PKG 28480 1826-0393
AlU11 1858-0054 4 1 TRANSTSTOR ARRAY 16-PIN PLSTC DIP 28480 1858-0054
AlU{2 1826-006S 0 1 IC COHPARATOR PRCH B-DIP-P PKG 50545 UPC3INC
AlY13 1820-1425 ] 1 IC SCHUITT-TRIG TTL LS NAND QuaD 2-INP 01238 SHTALS 132K
AlY1a 1820-2036 ] 1 IC CNTR TTL LS BIN DAL 4-BET p1249s SHTALS293N
AHNS 1820-197% 1 1 IC SHF-RGTR TTL LS NEG-EODGE-TRIG PRL-TN 1208 SHTALSI6SN
AILME 1812-02172 7 IC UIDEBANC AMPL TO-39 PKG 04713 HUA3 1O
AUy 1326-0501 ] 1 IC MULTIPLXR Z-CH&M-ANLG TRIPLE 16-DIF-P gans MC140538CR
AT S 1526-0i81 T 1 IC OP AFMP GP QUAD 14-DIP-P PKG 04713 MALM324P
Alj19 1820-2304 a 1 IC PRESCR ECL 28480 1820-2904
Al g12h-4160 3 1 FLAT RIDEBOM ASSY ©-COND 2,4%-IN-LG 28480 B120-4169
AR 2110-0263 0 1 FUSEHOLOER-CLIR TYPE. 250 -FUSE 28480 2110-0269
ALXF2Z 2110-0642 3 1 FUSEHOLDER-EXTR POST §.34 260V BaY Cap 28480 2110-0642
ATXH 1200-0654 ? 2 SOEKET-IC 4¢-CONT DIP DIP-SLDR 28480 1200-0654
AlXLZ 1200-0654 7 SOCKET-IC 40-CONT DIF DIP-SLOR ZB480 1 200-0654
ATXW 1200-0473 8 1 SOCKET-IC 18-COMT OIP OIR-SLOR 28480 1200-0473
Al¥iA 0950-0638 4 1 OVEN-0SCILLATOR HOQULE FREG: 100 MHZ 28480 0960-0636
un g120-13728 1 1 CABLE ASSY 18AUG 3-CNDCT Jak-IKT 28480 B12G-1378
18 8150 -0450 1 i UIRE 24AUG 0 300V PVC 7X32 80C 28480 9150-045¢
W4 Bi150-0449 & 1 WIRE 24AUG F 300¥ PVL 7X32 BOC 28480 9150 -0449
WS F150-0445% T 1 WIRE 24AUG BR 300V PVC TX32 800 28480 2150-0448
We 8150-2848 3 1 WIRE 18AUG E/Y 300¥ PYC 19%X30 10SC 28480 2150-2848
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Table 6-11. Code List of Manufacturers

HP 5384A and HP 5385A
Replaceable Parts

Mir .
Code Manutacturer Name Address 2ip Code
50545 HIPPOM ELECTRIC £O TOKYD IP
Q0000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CG HILUAUKEE WI 83204
012495 TEXAS INSTR IMC SEMICOND CHPNT DIV DALLAS LES he2
03508 GE CO SEMICOMDUCTEOR PROD DEPT ALBURN i 13201
04713 RMATOROLA SEMICOMDUCTOR PRODUCTS PHOEHIX [ ¥4 85008
16299 CORNING GLASS (S GOMPOWENT DIV RaLEIGH M 27604
19701 MEPCO/ELECTRA CORP HINERAL WELLS T TROST
24546 CORNING GLASS UORKS (BRADFOFRD) BEADFORD Py 15701
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 44304
3tses RCA CORP SOLID STATE DIV SOMERVILLE NI
51642 LENTRE EMGINEERING INC STATE COLLEGE  Pa 16801
52763 STETTHER ELECTROMICS INC CHATTANDOGA TH 13035
56289 SPRAGUE ELECTRIC CO NORTH AD&HE A 01247
el el BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON Ca 97634
e LITTELFUSE IHC DES PLAINES IL 60016
91637 DALE ELECTRONICS INC CoLuHauS HE ER/E01
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HP 5384A and HP 5385A

Replaceable Parts

Table 6-12. HP 5385A Replaceable Mechanical Parts {(Continued)

Refarence HP Part |C . Mir
Designation Number {D Qty Description Code Mir Part Number
MECHAHICAL PARTS
F1 SEE TABLES 1 MO THERDOARD 28480 SEE TABLES
6-2THRUG-4 | O 284806 $-2THRS -4
4z ORDER THE 3 DISPLAY ASSEMBLY
INDIVIDUAL | SEE FIGURE &-1
PARTS;HF10, | &
P11, P12 AL 7
H17? 8
A3 05384-800031 & BATTERY PACK CHARGER BOARD ASSEHBLY 28480 a5384-60G03
Ad 05384-60004 | 9 HP-IL I/0 BOARD &SSEMBLY 28480 05384-60004
A5 05384-60005| 0 HP-IB 1/0 BOARD ASSEMELY 28480 05384-66005
K1 3050-0243 3 2 WASHER-FL WM 3/8 IN . 385-IN-ID .9¥5-IN-OC 28480 HW50-0243
H2 0510-1220 i 2 RETAINER PR-OK STUD 8430 0510-1220
Hi 0340 -0465 & 1 INSULATOR-XSTR MYLON 28440 0343-0468
H4 0515-0244 T T SCREW-MACH N3 X 0.5 HMM-LG PAN-HD 28490 061€-0244
H3 2180~-0584 13 [ BASHER-LK HLCL 3.0 MM 3.1-MH-ID 26480 2400 -0884
HE 0515-0244 7 SCREW-MACH N3 X 0.5 4MM-LG PaN-HD 25480 0515-0244
H? 2190 -0584 ¢ WASHER-LK HLEL 3,0 MW 3.9-nn-ID 23480 2190-0584
HEA 0380-1332 a 2 STANDOFF-HEX M/F 284810 0380-1332
H8B 0515-081) 5 2 SCREU-MACH M3 X 0.5 6MN-LG PAN-HD 00000 ORDER BY DESCRIPTION
H9 2040 -0256 q 1 HUT-HEX-DEL-CHAN 1/2-28-THD . 055-IN- THE 28480 2940-0256
Hi0 2194 -0068 5 1 WASHER-LK INTL ¥ 1/2 IN ,505-IN-ID 28430 2190-00848
H11 2190-0584 | 0 UASHER-LK HLCL 3.0 MM 3.1-Rr-ID 28480 | 2190-0584
H12 0S15-02a4 7 SCREW-MACH M3 X 0.5 AMA-LG PAN-MD 204980 0515-0244
H13 HOT ASSIGHED
Hid 3050 -089 7 2 WAGHER-FL HTLE 3.0 it 3.3-nn-I0 28480 3050-0391
HIS 2130-0644 3 z INTERNAL STAR LASHER 28450 2190-0644
H'& 2260 -0001 s 2 HUT-HEX-0BL-CHAN 4-30-THD .004-IH-THK 28480 2260-0901
H17 0624-0333 -3 z SCREU-TRG 4-20 .25-IM-L& PAM-HD-POZI STL 28480 0624-0333
Hi8 D35G-00 40 2 ¥ TERNINAL-SLOR LG LK-MT§ FOR-#1 /4-5CR 264980 0360-004D
Hig9 3050-0893 9 4 FASHER-FL MTLC 4.0 MR 4, 4-AN-ID 28480 30500893
Hz0 2190-0648 s 2 WASHER-LK EXT T-H 4.0 MM 4.15-MM-ID 28480 2190-0648
H21 05350006 i 2 HUT-HEX DEL-CHAR M4 X 0,7 2,2HH-THK 00000 ORDER BY DESCRIFTION
H22 2850 -0072 3 1 NUT-HEK-DEL -CHAN 1/4-32-THD .062-IN- THK Q000G ORDER BY DESCRIPTION
H23 2130-0060 T 1 WASHER-LK INTL T 1/4 IN .256-IM-ID 28480 2190-0960
HZ4 0%90-~1251 [ 2 HUT-SPCLY 15/32-32-THD . 1-IN-THE .S&2-UD [elilalili] ORDER 8Y DESCRIPTION
HZS 0S50 ~0882 g q VASHER-FL HTLC 3.5 MM 2.8-HR-ID 28480 0SC-0892
HZ6 2190-0%8% i 4 YASHER-LK HLCL 3.5 M1 3.6-nH-10 28480 2190-068%5
H27 0915-128% 8 q SCREW-FACH M3, S X .6 35MN-LE PAN-HD 00000 ORDER BY DESCRIFTION
H28 05150226 5 3 SCREW-MACH M2.5 X 0. 48 BH-L5 PAN-HD 00000 0ORDER BY DESCRIPTION
lyisd] 05384-40001 | 4 1 TOP SHELL {RFI} 28440 0538440061
y 4 05384-00006 | 1 BATTERY FRaME 284980 053384-00006
by =] 41 77-0236 3 4 CLAMP TUBE HD, £WN 28480 ANr-0238
W4 0380-1582 1 1 SPACER-SNAR-IN 1.26 IM IG; .28 IN Dia 28480 DIB0-1582
133 05384-00003% | 2 1 REAR RANEL 28440 05384-00003
HFE 0533406007 | & 1 BATTERY STOR 28480 05384-00007
[y = 05384-00009 | 8 1 TOF RF SHIEL( 28480 08384~-00009
) 2] 0370-2862 1 1 PUSHBUTTON ©,230 IN SQ: 0,425 IM HGY 28480 0370-2962
Pa 05384-00005 | 4 1 EMC SPACER 2840 HE384-0000S
o 05384-60104 | ¢ 1 LTAUID CRYSTAL OISPLAY ASSEMBLY 28480 05384-80104
HPi1 052384-60102] 8 1 KEYSQARD ASSEMBLY 25480 05384-80102
hP12 05040-5448 | 1 1 LCD WINDOW 28480 05040 -5448
w13 05384-00001 | 4 1 FRONT PAMEL 28480 05384-0000%
nP14d 0370- 1005 2 1 KNOB-BASE-PTR 3/8 JGK .125-IN-ID 28450 0370-1005
s 05384-40002 | 5 } BOTTON SHELL {(RFI) 28480 05384- 40002
HPi16G 1600-118% E:| 2 FASTENER-RACK MOUKT 8480 1600-1185
HP17 S040-7222 a 2 REAR FOOT 28480 S040-7222
ne1e 05382-00010 | 1 1 BOTTOM RF SHIELD 2844906 06384-000%0
HP14 1480-1345 ) 2 TILY STAWD SST 28440 1460-1345
HP20 5040-7201 B 2 FRONT FOOT 28440 S040-7201
T4 8120- 4167 Z 1 CBLY 14 PIN FT 266 ZB480 8120-4187

See introduction to this section for ordering information
*Indicates factory selected value




HP 5384A and HP 53B5A
Replaceable Parts

Figure 6-1. HP 5384A Exploded View
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HP 5384A and HP 5385A

Replaceable Parts

Table 6-13. HP 5385A Replaceable Mechanical Parts {Continued)

Reference HP Part [C _— Mitr
Designation Number |D Qty Description Code Mfr Part Number
FECHANICAL PARTS

A1 SEE TABLES |1 HIOTHERBOARD

B-9THRUB-10 | 7 20480 S-9THRUS- 1D
[rd OROER THE 3 DISPLAY ASSEMBLY

INDIVIDUAL |1 SEE FIGURE B-2

PARTS:MP10, | O

w12 8] 7

n? 8
A3 05384-60003 [ & 1 BATTERY PACK CHARGER BOARD ASSEMBLY 23480 05384- 60003
Ad 05384-600041 1 HP-IL I/0 BOARD ASSEMBLY 28480 05384-60004
AS 05384-60005 | 0 1 HP-IB I;0 BOARD ASSEHELY 28480 05384-60005
1 Ws0-0243 |3 2 WASHER-FL MR 3/8 IN .385-IN-I0 .75-IN-00 20480 3060-0243
H2 q510-1220 1 2 RETAINER £R-QM STUD 28480 0E10-1220
H3 0340-0488 & 1 INSULATOR-XSTR NYLON 28480 03n0-0458
Ha 0515-0244 7 7 SCREU-MACH M3 X 0.5 4IT1-LG PAN-HD 28480 0515-02d4
H5 2190-0584 1 ] WASHER-LK HLCL 3.0 DIt 3.1-MH-ID 28480 2190-0584
HE 0515-0240 | 7 SCREU-MACH M2 X 0.5 arM-LG PaN-H} 28460 0515-0244
HY 21e0-0584 | o WASHER-LK HLCL 2.0 HM 3.1-rN-ID 29480 2190-0%84
HaA 0380 -1332 El 4 STANDOFF-HEX M/F 28485 0380-1332
HSB 0515-0911 ] 2 SCREY-MACH N3 X €.5 J2M1-LG PAN<HD 00000 ORDER BY DESCRIPTION
H9 25940 -0Z56 4 t NUT-HEX-0BL -CHAM 1/2-29-THD .095-IN-THK 28450 28449- 0256
H1Q 2180 -0088 < 1 WASHER-LK INTL T 1/2 IN .505-IN-ID 28480 2190-0068
H11 2190 -0594 0 WASHER-LK HLCL 3.0 nn 3.1-fh-I0 z84a0 2190-0584
H12 0515-0244 7 SCREW-MACH M2 X 0.5 arri-LG PaN-MD 28480 0515-0244
H13 ROT ASSIGMED
Hig 2050 -089 7 2 WASHER-FL MTLC 2.8 M 5.3-AH-ID 28480 3050- B3
HIS 218t -0644 3 2 INTERMAL STAR WASHER 284950 2190-0644
Hig 2260 -DO04 $ z NUT-HEX-DBL -CHAN 4-40 -THD .Q94- IN-THK 28480 2260~ 0001
H17 0624-0333 6 z SCREW-TPG 4-20 ,25-IN-LG PAN-HD-POZI STL 29430 4624-0333
HIg 63600040 3 1 TERMINAL -SLOR LUG LK-MTG FOR-8#1 /4-5CR 28430 0360- 0040
H19 Hs6-0893 |4 2 UASHER-FL MTLC 4.0 1N 4,4-HH-1D 26480 3050-0693
H20 2150 -0€46 s 2 WASRER-LK EXT T-B 4.0 M1 4 15-HF-ID 29480 2190- 0846
Hz21 05351006 1 4 WUT-HEX DEL-CHAM M4 X 0.7 2. 2MNM-THE pogog ORDER BY DESCRIPTION
He2 2950-0072 3 } NUT=HEX-DBL -CHAR 1/4-32-THD , 062+ IN-THK 00000 CORDER BY DESCRIPTION
HZ23 2190-0060 7 ( VASHER-LX INTL T 174 TN .258-IN-ID 28480 2190-0060
H24 0590 -1261 [3 2 HUT-SPCLY 15/32-32-THD ,1-IN-THK .S62-WD | 0000y CROER @Y DESCRIPTION
H2% 050 -0892 8 4 WASHER-FL MTLC 3.5 hM 3.8-M1-1D 28480 F050-0862
H26 2130-0585 1 4 | UASHER-LK HLCL 2.5 HA 3. 6-WM-ID 28450 2180-0585
He7 051§+-1285 - L] SCREW-MACH M3.6 ¥ 0.6 3SHM-1G PAN-HD Q009G COROER BY CESCRIFTION
P 05384-40061 | 4 1 TOP SHELL, (RFI) 28480 0538440003
npez 15384-00066 | 5 1 BATTERY FRAME 28440 05384-00008
nez 43177-0236 3 4 CLAMP TUEE HD, DN 28480 MN77-0236
He4 0380-1582 1 1 SPACER-SNAP-IMN 1,25 IN LG; .28 IN DIa 28480 | 0380-1582
Ps 05384-00003 | 2 1 REAR PaNEL 258480 05384-00003
42/ 2536400007 [ 6 1 BATTERY STOP 28480 CE384- 00007
nP7 HOT USED }
[ 2 0370 - 2862 1 1 FUSHAOTTON 0,230 IN $Q: 0.426 IN HGT 29480 0370- 2862
fy ol 05384-00005 { 4 1 BMNC SPACER 28480 | 05384-0000%
HP1D 05384-60104 | 0 1 LIQID CRYSTAL DISPLAY ASSERBLY 28480 05384-60104
HPt 05384-60102 | 8 1 KEYBOARD ASSEMELY 28480 05384 -50102
Pz 05040 -5448 | 1 1 LCO LINDOU 28440 05049 - 5448
P13 05384-00601 | 0 i FROMT PANEL 28480 053B4-00001
M1 0370-100% 2 H KMOB-BASE-PTR 3/8 JGK ,125-JH-ID 28480 0370- 1205
2313 05384-a0002 1 & 1 BOTTOR SHELL {RFI) 228490 5354~ 40002
P16 1600 - 1185 =] 2 FASTENER-RACK MOUNT 28480 1600-1185
[y £040-7222 3 2 | REsR POOT 28480 5040-F222
ne1g 0584-00010 | ¥ 1 BCTTON RF SHIELD 28480 | 05234-00010
Mhg 1450-1345 S 2 TILT STAND SST 28480 1480-1348
nP2o 5040-7201 g 2 FRONT FOOT 28480 5040-7201
['F4 st20-4167 |2 1 CHLY 14 PIN FT 286 28480 8120-4167
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| MPT HOT USED, I

MP20 L gl

Figure 6-2. HP 5385A Exploded View
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HP 5384A and HP 5385A
Manual Changes

SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2.  This section contains information adapting this
manual with serial prefixes other than that listed on
the title page. This manual applies directly to instru-
ments with serial prefix numbers listed con the title
page. Refer to Section | for additional important
information about serial number coverage.

7-3. MANUAL CHANGES

7-4. Asengineering changes are made, newer instru-
ments have serial numbers higher thanthoselisted on
the title page of this manual. Instruments having serial
prefixes higher than those listed on the title page of
this manual are covered in a “Manual Changes” sheet
included with this manual. If this change sheet is
missing, the information can be supplied by any
Hewlett-Packard Sales and Service Office listed at the
back of this manual.

7-5. If your instrument’s serial number prefix is
lower than that listed on the title page of this manual,
this manual must be modified to correctly apply to
your instrument. To determine which changes must
be made to this manual, locate your instrument’s
serial number prefix in Table 7-7 and make the
indicated changes,

Table 7-1. Manual Backdating

1F INSTRUMENT HAS MAXKE THE FOLLOWING
SERIAL PREFIX CHANGES TO MANUAL

2430A 1
2313A for 5384A 1,2
2312A lor 5385A 1,2

CHANGE 1 {2430A)

Page 6-7, Table 6-2, HP 5384A A1 Motherboard (05384-

60001).
Change A1U2 from 1820-3572, masked microprocessor,
1o ATU2-1, 1818-0762, Piggyback EPROM and A1U2-2,
1820-2650, 38P70 microcomputer. The parts are inter-
changeable, the masked microprocessoristhe preferred
part.

Page 6-11, Table 6-3, HP 5384A with TCXO, A1 Motherboard
{05384-60006).
Change ATU2 from 1820-3572, masked microprocessor,
to A1U2-1, 1818-0762, Piggyback EPROM and A1U2-2,

1820-2650, 38P70 micrecomputer. The parts are inter-
changeable, the masked microprocessor is the preferred
part.

Page 6-16, Table 6-4, HP 5384A with Oven Oscillator, A1
Motherboard (05384-60007).
Change ATU2 from 1820-3572, masked microprocessor,
to ATU2-1, 1818-0762, Piggyback EPROM and A1U2-2,
1820-2650, 38P70 microcomputer. The parts are inter-
changeable, the masked microprocessor is the preferred
part.

Page 6-21, Table 6-8, HP-IB Board Assembly {05384-60005).
Change A5US from 1820-3687, masked microprocessor,
to ASUS5-1, 1818-0762, Piggyback EPROM and A1US-2,
1820-2650, 38P70 microcomputer.

Page 6-26, Table 6-9, HP 5385A A1 Motherboard (05385-
60001).
Change A1U2 from 1820-3572, masked microprocessor,
to A1U2-1, 1818-0762, Piggyback EPROM and A1U2-2,
1820-2650, 38P70 microcomputer. The parts are inter-
changeable, the masked microprocessar isthe preferred
part.

Page 6-32, Table 6-10, HP 5385A with Oven Cscillator, A1
Motherboard {05384-60003).
Change A1U2 from 1820-3572, masked microprocessor,
to ATU2-1, 1818-0762, Piggyback EPROM and A1U2-2,
1820-2650, 38770 microcomputer. The parts are inter-
changeable, the masked microprocessor is the preferred
part,

CHANGE 2 (2313A lor 5384A, 2312 for 5385A)
Page 6-3, Table 6-2, HP 5384A A1 Motherboard (05384-
60001).
Change A1C54 from 0180-0418, 1 uF capacitor o 0180~
2698, 4.7 uF, 35 VvDC.

Page 6-8, Table 6-3, HP 5384A with TCXO, A1 Motherboard
(05384-60006}
Change A1C54 from 0180-0418, 1 uF capacitor to 0180-
2698, 4.7 uF, 35 YDC,

Page 6-13, Table 6-4, HP 5384A with Oven OQscillator, A1l
Motherboard {05384-60007).
Change A1C54 from 0180-0418, 1 uF capacitor to 07160-
2698, 4.7 uF, 35 VvDC.

Page 6-17, Table 6-4, HP 5384A with Oven Oscillatar, A1l
Motherboard (05384-60007)
Add A1wW3, 8159-0005, Resistor; zero ohms 22 AWG,
then change reference designator to ATM2.

Page 6-22, Table 6-9, HP 5385A Al Motherboard (05385-
60001,
Change A1C54 from 0180-0418, 1uf capacitor to 0180-
2698, 4.7 uF, 35 vDC.
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Page 6-32, Table 6-10, HP 5385A with Oven Oscillator, A1
Motherboard (05385-60003).
Add ATW3, 8159-0005, resistor; zero ohms 22 AWG, than
change reference designator 1o A1M2.

Page 8-47, Figure 8-50, HP 5384A A1 Motherboard Schematic
Diagram {sheet 1 of 2),
Change A1C54 to 4.7 uF.
Add ATW3 from $3 “INT” to “TO BATT B+’ Then
change reference designator to M2.

Page 8-49, Figure 8-50, HP 5384A A1 Motherboard Schematic
Diagram isheet 2 of 2),
Change ATW2 to M1,

Page 6-51, Figure 8-51, HP 5385A A1 Motherboard Schematic
Diagram (sheet 1 of 2),
Change ATC54 to 4.7 uf,
Add ATW3 from 3 “INT” to “TO BATT B+". then change
reference designator to M2,

Page §-53, Figure 8-51, HP 5385A A1 Motherboard Schematic
Diagram (sheet 2 of 2),
Change ATW2 to M1,
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SECTION Vill
SERVICE

8-1. INTRODUCTION

B-2. This section provides service information and
symbol descriptions, component locators, and sche-
matic diagrams. The arrangement of the content of
this section is described in detail below. Refer to the
Table of Contents for specific page and paragraph
numbers.

a. SCHEMATIC DIAGRAM SYMBOLS AND REFER-
ENCE DESIGNATIONS. Describes the symbols used on
schematic diagrams and reference designators used for
parts, subassemblies and assemblies.

b. IDENTIFICATION MARKINGS. Describes the
method used by Hewlett-Packard for identifying
printed circuit boards and assemblies,

c. SAFETY CONSIDERATIONS. Describes the
safety considerations applicable during maintenance,
adjustments, and repair.

d. SAFETY SYMBOLS. Lists and describes the
safety symbols used on equipment and in manuals.

e. RECOMMENED TEST EQUIPMENT. Refers to
test equipment specified in Table 1-2.

f. SERVICE AIDS. Information provided to assist
service personnel.

g. LOGIC SYMBOLS. Description of logicsymbols
used on schematics.

h. THEQRY OF OPERATION. Presents the theory
of operation for the HP 5384A and HP 5385A on two
levels.

1. First, the Overall Counter Operation is de-
scribed using the block diagram. This discussion
introduces the major functional circuits and
briefly explains their purpose and operation
during normal measurements.

2. Second, the Detailed Theory of Operation gives
an in-depth explanation of each assembly; its
function and operation with respect to measure-
ment cycles. These paragraphs reference the
schematic diagrams.

i. TROUBLESHOOTING. Provides the trouble-
shooting information for the HP 5384A and HP 5385A
in the following forms:

1. DIAGNOSTICS, which are built into the instru-
ment. They serve to verify, by self-check, various
functional subsections of the counters’ circuitry.

2. MANUAL TESTS, which refer to block diagrams,
a flowchart and schematics. Schematic diagrams
for all assemblies are provided atthe end of this
section. They are arranged in numerical order
according to the assembly number.

8-3. SCHEMATIC DIAGRAM SYMBOLS
AND REFERENCE DESIGNATORS

8-4. Figure 8-1 shows the symbols used on the
schematic diagrams. At the bottom of the Figure 8-1,
the system for reference designators, assemblies, and
subassemblies is shown.

8-5. Reference Designations

8-6. Assemblies such as printed circuits are assigned
numbers in sequence, A1, A2, etc. As shown in Fig-
ure 8-1, subassemblies within an assembly are given a
subordinate A number. For example, rectifier sub-
assembly A1 has the complete designator of AZ5A1.
For individual components, the complete designator
is determined by adding the assembly number and
subassembly number if any. For example, CR1 on the
rectifier assembly is designated A25ATCR1.

8-7. IDENTIFICATION MARKINGS ON
PRINTED CIRCUIT BOARDS

8-8. HP printed circuit boards (see Figure 8-7) have
four identification numbers: an assembly part number,
a series nurnber, a revision letter, and a production
code,

8-9. The assembly part number has 10 digits (such as
05384-60001) and is the primary identification. All
assemblies with the same part number are inter-
changeable. 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 2312A) 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. Ii 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 printed circuit
board is lower than that on the schematic, refer to
Section V1l for backdating information. If it is higher,
refer to the looseleaf manual change sheets for this
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manual. If the manual change sheets are missing,
contact your local Hewlett-Packard Sales and Support
Office. See the listing on the back cover of this
manual,

8-10. 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 num-
ber used for production purposes.

8-11. SAFETY CONSIDERATIONS

8-12.  Although this instrument has been designed in
accordance with international safety standards, this
manual contains information, cautions, and warnings
which must be followed to ensure safe operation and
to retain the instrument in safe condition. Service and
adjustments should be performed only by service-
trained personnel.

WARNING

ALL PROTECTIVE EARTH TERMINALS, EX-
TENSION CORDS, AUTOTRANSFORMERS
AND DEVICES CONNECTED TO THE INSTRU-
MENT SHOULD BE CONNECTED TO A PRO-
TECTIVE EARTH GROUNDED SOCKET. ANY
INTERRUPFION OF THE PROTECTIVE EARTH
GROUNDING WILL CAUSE A POTENTIAL
SHOCK HAZARD THAT COULD RESULT IN
PERSONAL INJURY.

ONLY THE 250V 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.

8-13. Any adjustments, maintenance, and repair of
the opened instrument under voltage should be
avoided as much as possible and, when inevitabie,
should be carried out only by a skilled person who is
aware of the hazard involved.

8-14. Capacitors inside the instrument may still be

charged even if the instrument has been discon-
nected from its source of power.

8-2

LINE VOLTAGE IS ALWAYS PRESENT AT THE
POWER CORD CONNECTOR, AC LINE FUSE
AND TRANSFORMER WHENEVER THE LINE
CORD IS ATTACHED. UNPLUGGING THE
POWER CORD IS NECESSARY TO REMOVE ALL
POWER FROM THE INSTRUMENT,

8-15. Whenever it is likely that grounding or fuse
protection has been impaired, the HP 5384 A/HP must
be made inoperative and secured against any unin-
tended operation.

THE SERVICE INFORMATION IS OFTEN USED
WITH POWER SUPPLIED AND PROTECTIVE
COVERS, REMOVED FROM THE HP 5384A/
HP 5385A. ENERGY AVAILABLE AT MANY
POINTS MAY, [F CONTACTED, RESULT IN
PERSONAL INJURY.

8-16. Safely Symbols

8-17. The following safety symbols shown in Fig-
ure 8-1 are used on equipment and in manuals:

3-18. RECOMMENDED TEST
EQUIPMENT

8-19. Test equipment and test equipment acces-
sories required to maintain the HP 5384A/HP 5385A
are listed in Table 1-2. Equipment other than that
listed may be used if it meets the critical specifications.

8-20. SERVICE AIDS

8-21. Pozidriv Screwdrivers

8-22. Many screws in the counter appear to be
Phillips, but are not. To avoid damage to the screw
slots, pozidriv screwdrivers should be used.

8-23. Nut Drivers

8-24. The BNC input connectors on the front and
rear panels have ring nuts to hold them in place. To
remove or tighten the nuts without damaging the
panel, place tape on the end of the nut driver to act as
a cushion.



8-25. Service Aids on Printed Circult Boards

8-26. The servicing aids include test paints, tran-
sistor and integrated circuit designations, adjustment
callouts, and assembly stock numbers.

8-27. After Service Safety Checks

8-28, Visually inspect interior of instrument for any
signs of abnormal internally generated heat, such as
discolored printed circuit boards or components,
damaged insulation, or evidence of arcing. Deter-
mine and remedy cause of any such condition.

8-29. Using a suitable ohmmeter, check resistance
from the front and rear panels to ground pin on power
cord plug. The reading must be less than one ohm.
Flex the power cord while making this measurement
to determine whether intermittent discontinuities
exist.

8-30. Check resistance from the front and rear panel
BNC connector shells and neutral (tied together} with
the power switch on and the power source discon-
nected. The minimum acceptable resistance is two
megohms. Replace any component whichresultsin a
failure.

8-31. Check line fuse(s) to verify that a correctly
rated fuse is installed.

WARNING

TO ASSURE THE INTEGRITY OF THE SAFETY
GROUNDING CIRCUIT: -

1. Verify the star washer and rear panel BNC
connector nut are installed and securely
tightened.

2. Verify the solder lug with green/yellow
wire (soldered to the A1 board) is securely
fastened between potentiometer R1 and
the front panel.

B-32. HP 5384A and HP 5385A Disassembly
Procedures

8-33. The following procedures describe how to
disassemble the HP 5384A and HP 5385A counters.

a. Remove the two plastic feet from the bottom
rear of the counter, The removal instructions are
molded into the bottom of each foot.

b. Remove the dark green adhesive strips oneach
side near the front of the instrument.

HP 5384A and HP 5385A
Service

c. Remove four 6-32 screws from the bottom
cover of the instrument.

d. Gently lift the top cover up and off the
instrument,

8-24. |fthereis an interface board in theinstrument,
follow the next three steps for disassembly. If there is
no interface board present, skip the following three
steps and continue with step “h”.

e. Disconnect the ribbon cable from the mother
board.

f. Remove the two screws on the rear panel that
hold it in place.

g. Remove the interface board from the instru-
ment by pressing in the plastic catch near the top of
the support post and lifting up on the board.

h. Remove two 6-32 screws that hold the mother-
board to the bottom cover. Gently lift the mother-
board from the bottom cover. The front and rear
panels will remain attached to the motherboard.

8-35. Assembly ldeniification
8-36. The name, assembly number, and Hewlett-

Packard part number of the HP 5384A and HP 5385A
assemblies are listed in Table 8-1.

Table 8-1. Assembly Usage

REF. HP PART
DES. PART NAME NUMBER
Al Main Board Assembly 05334-60001
A1 Main Board Assembly,

TXCO (Opt. 00N) 053684-60006
Al Main Board Assembly,

Oven Osc. (Opt. 004 05384-60007
Al Main Board Assembly, 05385-60001

(TCXO 5td) '
Al Main Board Assembly,

QOven Osc. (Opt. 004) 05385-60003
A2 Display Assembly

Keyboard Assembly 05384-60102

Licguid Crystal Display

Assembly 05384-60104
A3 Battery Pack Assembly 05384-60003
Ad HP-1L Board Assembly 053006-60004
A5 HP-IB Board Assembly 05384-60005
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8-37. LOGIC SYMBOLS
8-38. The electronic symbology used in this book is
explained starting in paragraphs 8-39.

8-39. EXPLANATION OF NEW LOGIC
SYMBOLS (by F. A. Mann)*

8-40. Introduction

8-41. The International Electrotechnical Commission
(IEC) has been developing a very powerful symbolic
language that can show the relationship of eachinput
of a digital logic circuit to each output without
showing explicitly the internal logic. At the heart of
the system is dependency notation, which will be ex-
plained in a later paragraph.

B-42, The systemn was introduced in the USA in a
rudimentary form in [EEE/ANSI Standard ¥32.14-1973.
Lacking at that time a complete development of
dependency notation, it offered little more than a
substitution of rectangular shapes for the familiar
distinctive shapes for representing the basic functions
oi AND, OR, negation, etc. This is no longer the case.

8-43. Internationally, Working Group 2of lEC Tech-
nical Committee TC-3 is preparing a new document
(Publication 617-12i that will consolidate the original
work started in the mid 1960’s and published in 1972
{Publication 117-15} and the amendments and sup-
plements that have foliowed. Similarly for the USA,
IEEE Committee SCC 11.9 is revising the publication
IEEE Standard 91/ANSI ¥32.14. Texas Instruments {and
Hewlett-Packard) is participating in the work of both
organizations and {a) Supplement to the {Texas Instru-
ments) TTL Data Book introduces new logic symbols
in anticipation of the new standards. When changes
are made as the standards develop, future editions of
the TTL Data Book will take those changes into
account.

8-44. The following explanation of the new symbolic
language is necessarily brief and greatly condensed
from what the standards publications will finally con-
tain. This idescription) is not intended to be sufficient
for those people who will be developing symbols for
new devices. It is primarily intended to make possible
the understanding of the symbaols used in this hook;
comparing the symbols with functional block dia-
grams and/or function tables will further help that
understanding.

HP 5384A and HP 5385A
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8-45. Symbol Compaosition

8-46. A symbol comprises an outline or a combi-
nation of cutlines together with one or more qualify-
ing symbols (characters). The shape of the symbols
(outline] is not significant. As shown in Ffigure 8-2,
general qualifying symbols are used to tell exactly
what logical operation is performed by the elements.
Table 8-2 shows the general qualifying symbols used
in the T.1. TTL data book. Input lines are placed on the
left and output lines are placed on the right. When an
exception is made to that convention, the direction of
signal flow is indicated by an arrow as shown in Table
8-3.

OUTLINE GENERAL OUALIFYING
_\ /_ SYMBOL
—

| * LR
INPUT QUTPUT
LINES LINES

- * W

*Poseible positions for qualitying symbols refaling 1o inputs and gutputs

Figure 8-2. Test Setup for A3C37 and C23 Selection

8-47.  All outputs of a single, unsubdivided elememt
always have identical internal logic states determined
by the function of the element except when other-
wise indicated by an associated qualifying symbol or
label inside the element.

8-48. The outlines of elements may be abutted (ad-
joining) or embedded ienclosed) in which case the
tollowing conventions apply. There is no logic con-
nection between the elements whenthe line common
to their outlines is in the direction of signal flow.
There is at least one logic connection between the
elements when the line common to their outlines is
perpendicular to the direction of signal flow. The
number of logic connections between elements will
be clarified by the use of qualifying symbols and this is
discussed further under that topic. If no indications
are shown on either side of the common line, it is
assumed there is only one connection.

8-49. When a circuit has one or more inputs that are
common to more than one element of the circuit, the
common-control block may be used. This is the only
distinctively shaped outline used in the IEC system,

*Ffrom “1981 Supplement 1o the TTL Dala Book for Design
Engineers’, copyright € 19871 Texas Instrumenis Incorporated.
Reproduced by permission.
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8-50. Figure 8-3 shows that unless otherwise quali-
fied by dependency notation, an input to the common-
control block is an input to each of the elements
below the common-control block.

COMMON-CONTROL BLOCK

Figure 8-3. iustration of Common-Control Block

8-51. A common-autput depending on all elements
of the array can be shown asthe output of acommon-

output element. Jts distinctive visual feature is the
double line at its top. In addition the common-output
element may have otherinputs asshownin Figure 8-4.
The function of the common-output element must be
shown by use of a general qualifying symbol.

COMMON-QUTPUT

—] d a‘| '—_
ELEMENT =

b —

{musi, Like other céements, o—1 b L]
hawe u qualilying symbel 1o
denate iy logic funtlion). e ——? t

Figure 8-4. lHlustration of Common-Output Element

Table 8-2. General Qualifying Symbols

SYMBOL DESCRIFTION EXAMPLE
& AND gate or function. SN7 400
=1 OR gate or function, The symbol was chosen to indicate that at least one active SN7402
input is needed to activate the output.
=1 - Exclusive OR. One and only one input must be active to activate the output, SN7486
= Logic identity. All inputs must stand at same state. SN74180
2k An even number of inputs must be active, SN74180
2k+1 An odd number of inputs must be active. *
i The cne input must be active. SN7404
=0r - A buffer or element with more than usual output capability (symbol is SN745436
oriented in the direction of signal flow).
IT Schmitt trigger; element with hysteresis. SN74L518
XY Coder, code Converter (DEC/BCD, BINAOCT, BIN/7-SEG, et1c.). SN74L5347
MUX Multiplexer/data selector. SN74150
DMUX or DX Dermultiplexer. SN74138
) Adder. SN74L5385
P—0) Subtracter. SIN74L5385
CPG Look-ahead carry generator. SN74182
T Multiplier. SN74L5384
COMP Magnitude Comparator. SN74L5682
ALU Arithmaetic logic unit. SN74LS5381
Retriggerable monostable. SN74L5422
1 Nonretriggerable monostable {one-shot) SN74121

*Not all of the general qualifying symbals have been used in this book, but they are included here for the sake of completeness.
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Table 8-2. General Qualifying Symbols (Continued)
G Astable element. {Showing waveform is optional.) SN74L5320
1G Synchronously starting astable. SN74L5624
G! Astable element that stops with a completed pulse. SN74L5624
SRCm shift register. m = number of bits. SN74LS595
CTRm Counter. m = number of bits; cycle length = 2m, SN54L5590
CTR DIVm Counter with cycle length = m, SN74L5668
ROM Read-only memory. SN74187
RAM Random-access read/write memory. SN74170
FIFO First=in, first-gut memory. SN74L5222

8-52. Qualifying Symbols

8-53. GENERAL QUALIFYING SYMBOLS. Table 8-2
shows the general symbols used in this data book. These
characters are placed near the top center or the geo-
metric center of a symbol or symbol element to define
the basic function of the device represented by the
symbol or of the element.

8-54. QUALIFYING SYMBOLS FOR INPUTS AND
OUTPUTS. Qualifying symbols for inputs and out-
puts are shown in Table 8-3 and will be familiar to most
users with the possible exception of the logic polarity
and analog signal indicators. The older logic negation
indicator means that the external 0 (zero) state pro-
duces the internal 1 state. The internal 1 state means
the active state. Logic negation may be used in pure
logic diagrams; in order to tie the external 1 and 0

logic states to the level H (high) and L {low), a-

statement of whether positive logic (1=H, 0=L} or

negative logic (1=L, 0=H} is being used is required or
must be assumed. Logic polarity indicators eliminate
the need for calling out the logic convention and are
used in this (T.l) data book in the symbology for
actual devices. The presence of the triangular polarity
indicator indicates that the Low logic level will pro-
duce the internal 1 state {the active state} or that, in
the case of an output, the internal 1 state will produce
the external Low level. Note how the active direction
of transition for a dynamic input is indicated in
positive logic, negative logic, and with polarity
indication.

8-55. The internal connections between logic ele-
ments abutted together in a symbol may be indicated
by the symbols shown. Each logic connection may be
shown by the presence of qualifying symbols at one
or both sides of the common line and if confusion can
arise about the numbers of connections, use can be
made of one of the internal connection symbols.

Table 8-3. Qualifying Symbols for Inputs and Outputs

left-to-right.

P HAPTETS

Bidirectional signal flow.

Logic negation at input. External 0 produces internal 1.
Logic negation at output. Internal 1 produces external 0.
Active-low input. Equivalent to —q|in positive logic.
Active-low output. Equivalent to ID— in positive logic.
Active-low input in the case of right-to-left signal flow.
Active-low output in the case of right-to-ieft signal flow.

Signal flow from right-to-leit. If not otherwise indicated, signal flow is from
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Table 8-3. Qualifying Symbols for Inputs and Outputs (Continued)

PGSITIVE

LOGIC
Dynamic ! —[—
inputs ¢
active
on NOT USED
indicated
transition

nature of this pin.

Input for analog signals.

NEGATIVE
I
i

NOT USED

|~

Nonlogic connection.A label inside the symbol will usually define the

POLARITY
LOGIC INDICATION

NOT USED

S

internal connection. 1state on left produces 1 state on right.
Negated internal connection. 1 state on left produces 0 state on right.

Dynamic internal connection. Transition from 0 to 1 on left produces
transitory 1 state on right.

Internal input (virtual input). It always stands at its internal 1 state unless
affected by an overriding dependency relationship:

Internal output {virtual output), Its effect on an internal input towhichitis
connected is indicated by dependency notation.

8-56. The internal {virtual} input is an input origi-
nating somewhere else in the circuit and is not
connected directly to aterminal. The internal {virtual)
output is likewise not connected directly to a terminal,

8-57. The application of internal inputs and outputs
requires an understanding of dependency notation,
which is explained in paragraph 8-66.

8-38. In an array of elements, if the same general
qualifying symbol and the same qualifying symbols
associated with inputs and outputs would appear
inside each of the elements of the array, these quali-
fying symbols are usually shown only in the first
element. This is done to reduce clutter and to save
time in recognition. Similarly, large identical
elements that are subdivided into smaller elements
may each be represented by an unsubdivided outline.
The SN541.5440 symbol illustrates this principle.

8-59. SYMBOLS INSIDE THE OUTLINE. Table 8-4
shows some symbols used inside the outline. Note
particularly that open-collector, open-emitter, and
three-state outputs have distinclive symbols. Also
note that an EN input affects all the outputs of the
circuit and has no effect on inputs. When an enable
input affects only certain outputs and/or affects one
or more inputs, a form of dependency notation will

8-8

indicate this (see paragraph 8-101). The effects of the
EN input on the various types of outputs are shown.

8-60. It is particularly important to note that a D
input is always the data input of a storage element. At
its internal 1 state, the D input sets the storage
element to its 1 state, and at its internal 0 state it resets
the storage element to its O state, )

8-61. The binary grouping symbol will be explained
more fully in paragraph 8-137. Binary-weighted in-
puts are arranged in order and the binary weights of
the least-significant and the most-significant lines are
indicated by numbers. In this data book weights of
input and outupt lines will be represented by powers
of two usually only when the binary grouping symbol
is used, otherwise, decimal numbers will be used. The
grouped inputs generate an internal number on
which a mathematical function can be performed or
that can be an identifying number for dependency
notation. See Figure 8-30. A frequent use is in
addresses for memories.

B-62. Reversed in direction, the binary grouping
symbol can be used with outputs. The cancept is
analogous to that for the inputs and the weighted
outputs will indicate the internal number assumed to
be developed within the circuit,
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8-63. Other symbols are used inside the outlines in
this data book in accordance with the [EC/IEEE stan-
dards but are not shown here. Generally these are
associated with arithmetic operations and are self-
explanatory.

brackets [like these].

Table 8-4. Symbols inside the Outline

8-64. When nonstandardized information is shown
inside an outline, it is usually enclosed in square

—o
—‘i'—m —{+m
——|+rr| —-l-m

Postponed output (of a pulse-triggered flip-flop). The output changes
when input initiating change {e.g., a C input) returns to its initial external
state or level.

Bi-threshold input {input with hysteresis).

NPN open-collector or similar output that can supply a relatively low-
impedance L level when not turned off. Requires external pull-up,
Capable of positive-logic wired-AND connection.

Passive-pull-up output is similar to NPN open-collector output but is
supplemented with a built-in passive pull-up.

NPN open-emitter or similar output that can supply a relatively low-
impedance H level when not turned off. Requires external pull-down.
Capable of positive-logic wired-OR connection.

e —n ||l_...q\

Passive-pull-down output is similar to NPN open-emitter output but is
supplemented with a.built-in passive pull-down. =

Three-state output.

Enable input
When at its internal 1-state, all outputs are enabled.
when at its internal 0-state, open-collector and open-emitter outputs
are off, three-state outputs are at normally defined internal logic
states and at externa! high-impedance state, all other outputs
{e.g., totem-poles}) are at the internal 0-state.

Usual meanings associated with flip-flop (e.g., R = reset, T = toggle).

s

Data input to a storage element equivalent to: 'q a

Shift right (left) inputs, m=1, 2, 3, etc. If m =1, it is usvally not shown.
Counting up {down) inputs, m= 1,2, 3, etc. If m =1, itis usually notshown.
Binary grouping. m is highest power of 2.

The contents-setting input, when active, causes the content of aregister to
take on the indicated value,

The content output is active if the content of the register is as indicated,

Input line grouping .... indicates two or more terminals used to implement
a single logic input.

e.g., The paired expander inputs of SN7450. ;:D E

Fixed-state output always stands at its internal 1 state. For example, see
SN74185.
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8-65. Dependency Notation

8-66. GENERAL EXPLANATION., Dependency
notation is the powerful tool that sets the IEC symbols
apart from previous systems and makes compact,
meaningful, symbols possible. It provides the means
of denoting the refationship between inputs, Qutputs,
orinputs and outputs without actually showing all the
elements and interconnections involved. The infor-
mation provided by dependency notation supple-
ments that provided by the qualifying symbols for an
element’s function.

8-67. Inthe convention for the dependency notation,
use will be made of the terms “affecting” and “affected”.

In cases where it is not evident which inputs must be
considered as being the affecting or the affected ones
(e.g., if they stand in an AND reiationship}, the choice
may be made in any convenient way.

8-68. So far, 11 types of dependency have been
defined and 10 of these are used in the Texas
Instruments data book. They are listed below in the
order in which they are presented and are sum-
marized in Table 8-5,

Table 8-5. Summary of Dependency Notation

TYPE OF LEYTER AFFECTING INPUT AFFECTING INPUT
DEPENDENCY SYMBOL* AT ITS 1-STATE AT ITS 0-STATE
Address A Permits action (address selected) Prevents action {address not selected)
Control C Permits action Prevents action
Prevents action of inputs,
¢ outputs off,
Enable EN Permits action V outputs at external highimpedance
no change in internal logic state.
Other outputs at internal 0 state,
AND G Permits action Imposes 0 state
Mode M Permits action {mode selected) Prevents action (mode not selected)
Negate {X-OR) N Complements state No effect.
Affected output reacts as it No effect
RESET R wouldto S=0,R =1
SET s Affected output reacts as it No effect
wouldto S=1,R=90
OR v Imposes 1 state Permits action
Transmission X Bidirectionally connected input Input to output bidirectionally
- to output not connected
Interconnection z Imposes 1 state Imposes 0 state

*These letter symbols appear at the AFFECTING input (or output) and are followad by 3 number, Each input {or output) AFFECTED
by that input is labeled with that same number. When the tabels EN, R, and S appear at inputs without the following numbers, the
descriptions ahove da not apply. The action of these inputs is described under “Symbols Inside the Cutline”,

8-10




Paragraph Dependency Type or Other Subject

8-68 G, AND

8-72 General rules for dependency notation
B-80 vV, OR

B-82 N, Negate, (Exclusive OR)
B-84 Z, Interconnection

8-87 X, Transmission

8-91 C, Control

8-94 S, Set and R, Reset

8-100 EN, Enable

8-104 M, Mode

8-117 A, Address

8-69. G (AND)DEPENDENCY. A common relation-
ship between two signals is to have them ANDed
together. This has traditionally been shown by explic-
itly drawing an AND gate with the signals connected
to the inputs of the gate. The 1972 IEC publicationand
the 1973 IEEE/ANSI standard showed several ways to
show this AND relationship using dependency
notation. While nine other forms of dependency
have since been defined, the ways to invoke AND
dependency are now reduced to one.
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8-70. InFigure 8-5inputb is ANDed with inputaand
the complement of b is ANDed with ¢, The letter G has
been chosen to indicate AND relationships and is
placed at input b, inside the symbol. A number
considered appropriate by the symbol designer {1has
been used here) is placed after the letter G and also at
each affected input. Note the bar overthe 1atinputc.

8-71. In Figure 8-6, output b affects input a with an
AND relationship. The lower example shows that it is
the internal logic state of b, unaffected by the
negation sign, that is ANDed. Figure 8-7 showsinputa
to be ANDed with a dynamic input b.

8-72. The rules for G dependency can be summar-
ized thus:

When a Gm input or output (m is a number) stand
at its internal 1 state, all inputs and outputs affected
by Gm stand at their normally defined internal
logic states. When the Gm input or output stands at
its 0 state, all inputs and outputs affected by Gm
stand at their internal 0 states.

1}

RIS

c

Figure 8-5. G Dependency Between fnpuits

1]

i

e N

2}
o

——b

a@—b
a@b

itk

Figure 8-6. G Dependency

Between Outputs and Inputs

a
b

G1
1

—

g

Figure 8-7. G Dependency with A Dynamic Input

8-1
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8-73. CONVENTIONS FOR THE APPLICATION
OF DEPENDENCY NOTATION IN GENERAL. The
rules for applying dependency relationships in
general follow the same pattern as was illustrated for
G dependency.

8-74.  Application of dependency notation is accom-
plished by:

a. Labeling the input (or output) affecting other
inputs or outputs with the letter symbol indicating the
telationship involved (e.g., G for AND) followed byan
identifying number, appropriately chosen, and;

b. Labeling each input or output affected by that
affecting input {or output) with the same number.

8-75. if itis the complement of the internal logic state
of the affecting input or output that does the affecting,
then a bar is placed over the identifying numbers at the
affected inputs or outputs. See Figure §-5.

8-76. If two affecting inputs or outputs have the

same letter and same identifying number, they stand
in an OR relationship to each other. See figure 8-3.

a —lG1 a
b—Ji1 = b
[ 1 c

Figure 8-8 OR’ed Affecting Inputs

8-77. It the affected input or cutput requires a label
to denote its function {e.g., “D"), this label will be
prefixed by the identifying number of the affecting
input. See Figure 8-74,

8-78. It an input or output is affected by more than
one affecting input, the identifying numbers of each of
the affecting inputs will appear in the label of the
affected one, separated by commas. The normal read-
ing order of these numbers is the same as the sequence
of the affecting relationships. See figure 8-14. '

8-79. If the labels denoting the functions of affected
inputs or outputs must be numbers (e.g., outputs of a
coder), the identifying numbers to be associated with
both affecting inputs and affected inputs or outputs
will be replaced by another character selected to
avoid ambiguity, e.g., Greek letters. See figure 8-9.

8-12

n
oo
Q_L
-k

a—Jo
] Gor
< o c

figure 8-3. Substitution for Numbers

[

8-80. V (OR) DEPENDENCY, The symbol denoting
OR dependency is the letter V, See figure §-10.

- OF

Vil-a o
1o

Figure 8-10. V {OR) Depéndency

8-81. When a vm input or output stands at its
internal 1 state, all inputs and outputs affected by Vm
stand at their internal 1 states. When the Vm input or
output stands at its internal 0 state, all inputs and
outputs affected by vm stand at their normally
defined internal logic states.

8-82. N (NEGATE, X-OR) DEPENDENCY. The
symbol denoting negate dependency is the letter N,
See Figure 8-11. Each input or output affected by an
Nm input or output stands in an exclusive-OR
relationship with the Nm input or output.

Ifa=9,then c=b
lfa=1, then ¢c=b

Figure 8-11. N (Negate, X-OR) Dependency



8-83. When an Nm input or output stands at its
internal 1 state, the internal logic state of each input
and each output affected by Nm is the complement of
what it would otherwise be. When an Nm input or
output stands at its internal 0 state, ali inputs and
outputs affected by Nm stand at their normally
defined internal logic states.

8-84. Z (INTERCONNECTION) DEPENDENCY.
The symbol denoting interconnection dependency is
the letter Z.

8-85. Interconnecting dependency is used to indi-
cate the existence of internal logic connections
between inputs, outputs, internal inputs, and/or
internal outputs.

8-86. The internal logic state of an input or output
affected by a Zm input or output will be same as the
internal logic state of the Zm input or output, unless
modified by additional dependency notation. See
Figure 8-12.
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NOTE

Paragraphs 8-87 to 8-90 and Figure 8-13 are not
taken from Texas Instruments publications.

8-87. X (TRANSMISSION) DEPENDENCY. The
symbol X denotes transmission dependency.

§-88. When an Xm input or an Xm output stands at
its internal 1 state, all input-output lines affected by
this Xm input or Xm output are bidirectionally con-
nected together and stand at the same internal logic
state or analog signal level.

8-89. When a Xm input or Xm output stands at its
internal 0 state, the connection associated with this
set of dependency notation is broken.

8-90. If a stands at its 1state, thereisa bidirectional
connection between b and c. If a stands at its 0 state,
there is a bidirectional connection between ¢ and d.
See Figure 8-13.

Faih-

e = ol

a—c1 "¢
b 122

Fh = oL

b where ——D— = {—

figure 8-12. Z (Interconnection) Dependency
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T [—<—>—d

Figure 8-13. X {Transmission) Dependency

8-91. 'C (CONTROL) DEPENDENCY. The symbol
denoting control dependency is the letter C.

8-92. Control inputs are usually used to enable or
disable the data (D, J, K, R, or S} inputs of storage
elements. They may take on their internal 1 states {be
active) either statically or dynamically. In the latter
case the dynamic input symbol is used as shown in the
third example of Figure 8-14.

—_ —~ _E-s
b_1D b—e—o|&[R

_ - I
a—c a—G1 _ﬂ & {5
bJ¢c2 = bJicz =b )
c—12D0 ¢—20 <¢ —a bl

Note AND relationship of a and b

a - Gt a & — =
b—120 = b S
¢ c2 © ¢ P&l R
2 {120 Tz -~
b T,2D = R % als
¢4 Gt c &|R
d-]c2 d - -

Inpul ¢ selecis which of a or b is stored when d goes low.

Figure 8-14. C (Control) Dependency

8-93. When a Cm input or output stands at its
internal 1 state, the inputs affected by Cm have their
normally defined affect on the function of the ele-
ment, i.e., these inputs are enabled. When a Cm input
or output stands at its internal 0 state, the inputs
affected by Cm are disabled and have no effect on the
function of the element.

8-14

8-84. 8 (SET) and R (RESET) DEPENDENCIES,
The symbol denoting set dependency is the letter S,
The symbol denoting reset dependency is the letter R.

8-95. Setandreset dependenciesare usedifitis nec-
essary to specify the effect of the combination R=5=1
on a bistable element. Case 1in Figure 8-15 does not
use 5 or R dependency.

8-96. When an Sm inputis at its internal 1 state, out-
puts affected by the Sm input will react, regardless of
the state of an R input, asthey notmally would react to
the combination $=1, R=0. See cases 2, 4,and 5in
figure 8-15.

§-97. When an Rm input is at its internal 1 state,
outputs affected by the Rm input will react, regardless
of the state of an Sinput, as they normally wouldreact
to the combination $§=0, R=1. See cases 3,4, and 5in
figure 8-15.

Case 1
s —s o |BRlo @
0 1 |ne ne
— ¢ 1]0 1
R—R O—Q |1 o1 o
1 107 2
Case 2
s—Js1 1}—eo |2 AJ0 Q
0 0 |nc ne
. 0 1[0 1
R—IR 1p—Q 1 01 ¢
1 1]1 o
Case 3
s—s 1)—o |2 RJOQ
0 0|ne nc
0 1]0 1
R—r1 1P—3F |, g1 o
1T 1]0 1
Case 4
s—st 1—a |2 RlO O
0 1|nc ne
o 1|10 1
R—IR2 20—8F |1 o1 o
1 111 1
Cage 5
$—qs1 2f—oao |S RO DT
0 0 |nc ne
= 0 1|0 1
R—-R2 1pb—0Q 1 ol1 o
1 1]0 0o
0 = external 0 state 1 = exiernal 1 siate
ne = no change ? = unspecilied

Figure 8-15, § (Set) and R (Reset) Dependencies



8-98. When an Sm or Rm input is at its internal 0
state, it has no effect.

8-99. Note that the noncomplementary output pat-
terns in cases 4 and 5 are only pseudostable. The
simultaneous return of the inputs to $=R=0 produces
an unforeseeable stable and complementary output
pattern.

8-100. EN (ENABLE) DEPENDENCY. The symbol
denoting enable dependency is the combination of
letters EN.

8-101. An ENm input has the same effect on outputs
as an EN input, see paragraph 8-52, but it affects only
those outputs labeled with the identifying number m.
It also affects those inputs labeled with the identifying
number m. By contrast an EN input atfects all outputs
and no inputs. The effect of an ENm input on an
affected input is identical to that of a Cm input. See
figure 8-16.

1v
|EN1

EN W

Ha=0,bisdisabledand d =¢
lHa=1,¢is disabled and d - b

Figure 8-16. EN (Enable) Dependency

8-102. When an ENm input stands at its internal 1
state, the inputs affected by ENm have their normally
defined effect on the function of the elementandthe
outputs affected by this input stand at their normally
defined internal logic states, i.¢., these inputs and
outputs are enabled.

8-103. When an ENm input stands at its internal 0
state, the inputs affected by ENm are disabled and
have no effecton the function of the element, and the
outputs affected by ENm are also disabled. Open-
collector outputs are turned off, three-state outputs
stand at their normally defined internal logic states
but externally exhibit high impedance, and ali other
outputs (e.g., totem-pole outputs) stand at their
internal 0 states.

8-104. M (MODE)} DEPENDENCY, The symbol de-
noting mede dependency is the letter M.

8-105. Mode dependency is used to indicate that
the effects of particular inputs and outputs of an
element depend on the mode in which the elementis
operating.
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8-106. If an input or output has the same effect in
different modes of operation, the identifying numbers
of the relevant affecting Mm inputs will appear in the
label of that affected input or output between paren-
theses and separated by solidi. See Figure 8-21.

8-107. M DEPENDENCY AFFECTING INPUTS. M
dependency affects inputs the same as C dependency.
When an Mm input or Mm output stands atitsinternal
1 state, the inputs affected by this Mm input or Mm
output have their normally defined effect on the
function of the element, i.e., the inputs are enabled.

8-108. When an Mm input or Mm output stands at its
internal 0 state, the inputs affected by this Mm inputor
Mm output have no effect on the function of the

. element. When an affected input has several sets of

labels separated by solidi (e.g., C4/2—/3+), any set in
which the identifying number of the Mm input or Mm
output appears has no effect and is to be ignored. This
represents disabling of some of the functions of a
multifunction input.

8-100. The circuitin Figure 8-17 has two inputs,b and
c, that control which one of four modes (0, 1, 2, or 3)
will exist at any time. Inputs d, e, and f are D inputs
subject to dynamic control (clocking) by the a input.
The numbers 1 and 2 are in the series chosen to
indicate the modes so inputs e and f are only enabled
in mode 1 (for parallel ioading) and input d is only
enabled in mode 2 (for serial loading). Note that input
a has three functions. It is the clock for entering data.
In mode 2, it causes right shifting of data, which means
a shift away from the control block. In mode 3, it
causes the contents of the register to be incremented
by one count.

4/2 — /3 +

d — 2,4D —
e —1 140

f — 1,40 -

Noie that all operalions are synchronous.

In MODE 0 (b = 0, c = 0}, the outputs
remain al their existing stales as none

of the inputs has an effect.

In MODE 1 (b = 1, ¢c = Q), parallel loading
lakeas place thru inputs ¢ and f.

In MODE 2 (b = 0, ¢ = 1), shifting down
and serlal loading thru inpul d take place.
In MODE 3 (b = ¢ = 1}, counling up by
increment of 1 per clock pulse takes place.

Figure 8-17. M (Mode) Dependency

8-15
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8-110. M DEPENDENCY AFFECTING OUTPUTS.
When an Mm input or Mm output standsatits internal
1 state, the affected outputs stand at their normally
defined internal logic states, i.e., the outputs are
enabled.

8-111.  When an Mm input or Mm output stands at its
internal 0 state, at each affected output any set of
labels containing the identifying number of that Mm
input or Mm output has no effect and is to be ignored.
When an output has several different sets of labels
separated by solidi (e.g., 2, 4/3, 5), only those sets in
which the identifying number of this Mm input or Mm
output appears are to be ignored.

8-112. In Figure 8-18, mode 1 exits when the a input
stands at its internal 1 state. The delayed output
symbol is effective only in mode 1 (when inputa=1)in
which case the device functions as a pulse-triggered
flip-flop. See paragraphs 8-125 through 8-129. When
input a =90, the device is notin mode 1 so the delayed
output symbol has no effect and the device functions
as a transparent latch.

a—7{ M1
b——c2 Ti—d
t—{20

Figure 8-18. Type of Flip-flop Determined by Mode

8-113. In Figure 8-19, if input astands at its internal 1
state establishing mode 1, outupt b will stand at its
internal 1 state only when the content of the register
equal 9. Since output b is located in the common-
control block with no defined function outside of
mode 1, this output will stand at its internal 0 state
when inputa stands at its internal O state, regardless of
the register content,

1€T=9 [—b
' i
t 1

A—0F

a M1

Figure 8-19. Disabling an Output of the
Common Control Block

8-16

8-114. In Figure 8-20, if input a stands at its internal
state establishing mode 1, output b will stand at its
internal 1 state only when the content of the register
equals 15. )f input a stands at its internal 0 state, output
b will stand at its internal 1state only when the content
of the register equals 0.

a M1 19T=15 ]
1CT=0

P

-

Figure 8-20. Determining an Output Function

8-115. In Figure 827 inputs a and b are binary
weighted to generate the numbers 0, 1, 2, or 3. This
determines which one of the four modes exists,

; o ml @sal_.

3 3 54 l— f
c—ne 24/35)—o
d Gs ¥ [

figure 8-21. Dependent Relationship Affected by Mode

8-116. At output e the label set causing negation (if ¢
=1} is effective only in modes 2and 3. in modes 0 and 1
this output stands at its normally defined state as if it
had no labels. At output f the label set has effect when
the mode is not 0 so output e is negated (if ¢ = 1) in
modes 1, 2, and 3. In mode 0 the label set has no effect
so the output stands at its normally defined state. In
this example 0, 4 is equivalent 10 (1/2/3)4. At output g
there are two label sets. the first set, causing negation
(if ¢ = 1), is effective only in mode 2. The second set,
subjecting g to AND dependency on d, has effect only
in mode 3.

8-117. A (ADDRESS) DEPENDENCY. The symbol
denoting address dependency is the letter A.

8-118. Address dependency provides a clear repre-
sentation of those elements, particularly memories,
that use address control inputs to select specified
sections of a multidimensional array. Such a section of
a memory array is usually called a word. The purpose



of address dependency is to allow a symbolic presen-
tation of the entire array. An input of the array shown
at a particular element of this general section is
common to the corresponding elements of all
selected sections of the array. An output of the array
shown at a particular element of this general section is
the result of the OR function of the outputs of the
corresponding elements of selected sections. I the
label of an output of the array shown at a particular
element of this general section indicates that this
output is an open-circuit output or a three-state
output, then this indication refers to the output of the
array and not to those of the sections of the array.

8-119. Inputs that are not affected by any affecting
address input have their normally defined eifect on
all sections of the array, whereas inputs affected by an
address input have their normaliy defined effect only
on the section selected by that address input.

8-120. An affecting address inputis labeled with the
letter A followed by an identifying number that
corresponds with the address of the particular section
of the array selected by thisinput. Within the general
section presented by the symbol, inputs and outputs
affected by an Am input are labeled with the |etter A,
which stands for the identifying numbers, i.e., the
addresses, of the particular sections.

8-121. Figure 8-22 shows a 3-word by 2-bit memory
having a separate address line for each word and uses
EN dependency to explain the operation. To select
word 1, input a is taken to its 1state, which establishes
mode 1. Data can now be clocked into the inputs
marked “1, 4D”. Unless words 2 and 3 are also
selected, data cannot be clocked in at the inputs
marked “2, 4D" and “3, 4D”. The outputs will be the
OR functions of the selected outputs, i.e., only those
enabled by the active EN functions.

a=—4a1 a EN1
:— ig b— ENZ
Jd—]|ca = e E‘l“"
= r 4 C z1
e—aaD aAl—t e 1,4D 1 t
g — h E 24D 2 ;
34D 3 =1
9 14D 1 h
E 24D 2
34 2

Figure 8-22, A (Address) Dependency
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8-122. The identifying numbers of affecting address
inputs correspond with the addresses of the sections
selected by these inputs. They need not necessarily
differ from those of other affecting dependency-
inputs (e.g., G, V,N, ...}, becauseinthe general section
presented by the symbol they are replaced by the
letter A.

8-123. If there are several sets of affecting Am inputs
for the purpose of independent and possibly simul-
taneous access to sections of the array, then the letter
A is modified 10 1A, 2A, ..., because they have access
1o the same sections of the array, these sets of A inputs
may have the same identifying numbers.

8-124. Figure 8-23 is another illustration of the A
{Address) dependency.

RAM X 4
—] EN
—10
—_ Al
— 15
-3
_LCI1
r
AID _ AvVI—

Figure 8-23. RAM Example*®

*Arrary of 16sections of four transparent latches with
three-state outputs comprising a 16-word by four-bit
random access memory,

8-125. Bistable Elements

8-126. The dynamic input symbol, the postponed
output symbol, and dependency notation provide
the tools to differentiate four main types of bistable
elements and make synchronous and asynchronous
inputs easily recognizable. See Figure 8-24. The first
column shows the essential distinguishing features;
the other columns show examples.

8-17



HP 3384A and HP 5385A

Service
it |
,r ’ —{10
c1
c
—! m I— T c1 — Xy
Lo J —D -
TRANSPARENT 1/2 SN7475
LATCHES
A BN y
1 1o hey Figure 8-25. Coder General Symbol
—|>le— e gL S —x = I L
L =R {1 8-131. Indication of code conversion is based on the
EDGE-TRIGGERED  1/2 SN7474 12/SN74LS107 following rule:
e - Depending on the input che, the. internal logic
! | — —1 | states of the inputs determine an internal value.
E= 1 R R N P G . . . :
—' Cm"’" e 1k | This value is reproduced by the internal logic states
o =& |8 p— &p ” of the outputs, depending on the output code.
— Hr
PULSE-TRIGGERED SNT4LTY V2 SNT4107 8-132  The indication of the relationships between
o - El ~f3 the internal logic states of the inputs and the internal
=Hew_| . - - i .
—,:’Cm-ul— i o Lo . value is accomplished by:
] i &) f— e P a. labeling the inputs with numbers. In this case
- - wd 7] . .
=R the internal value equals the sum of the weights
DATA-LOCK-OUT SN74110 1/2 SN74111 associated with those inputs that stand at their internal

Figure 8-24. four Types of Bistable Circuits

8-127. Transparent latches have a level-operated
control input. The D input is active as long as the C
input is at its internal 1 state. The outputs respond
immediately. Edge-triggered elements accept data
from D, ], K, R, or Sinputs on the active transition of C.
Pulse-triggered elements require the setup of data
before the start of the control pulse; the C input is
considered static since the data must be maintained as
long as C s at its 1 state. The outputis postponed until
C returns to its 0 state. The data-lock-out element js
similar to the pulse-triggered version except that the
Cinput is considered dynamic in that shortly after C
goes through its active transition, the data inputs are
disabled and data does not have to be held. However,
the output is still postponed until the C input returns
to its initial external level,

8-128. Notice that synchronous inputs can be readily
recognized by their dependency (1D, 1), IK, 15, 1R)
compared to the asynchronous inputs (S,R), which
are not dependent on the C inputs.

8-129. Coders

8-130. The general symbol for a coder or code
converter is shown in Figure 8-25. X and Y may be
replaced by appropriate indications of the code used
to represent the information at the inputs and at the
outputs, respectively,

8-18

1 state, or by;

b. Replacing X by an appropriate indication of the
input code and labeling the inputs with characters
that refer to this code.

8-133. The relationships between the internal value
and the internal logic states of the outputs are indi-
cated by:

a. Labeling each output with a list of numbers
representing those internal values that lead to the
internal 1state of that output. These numbers shall be
separated by solidi (slant:/) as in Figure 8-26. This
labeling may also be applied when Y is replaced by a
letter denoting a type of dependency (see paragraphs
8-135 and 8-136). If a continuous range of internal
values produces the internal 1 state of an output, this
can be indicated by two numbers that are inclusively
the beginning and the end of the range, with these
two numbers separated by three dots, e.g., 4..9 =
4/5/6/7/8/9, or by;

TRUTH TABLE

INPUTS | OuTPUTS

c b alg 1 e d

o o oflo o o0 o

| oy g ¢ ¢ 1|0 0 o 1

S L 01 0|6 o 1 0

b—12 * 6 1 1]e t 1 0
< 4 /4 Jrremmme |

7 —o 1 0 0|0 1 0 1

10 116 0 0 o

11 0{0 0 0 ¢

11 1|1 0 ¢ a

Figure 8-26. An X-Y Code Converter



b. Replacing Y by an appropriate indication of the
output code and labeling the outputs with characters
that refer to this code as in Figure 8-27.

TRUTH TABLE

INPUTS OUTPUTS

XOCT e b oajj i h g t e d

1f—d 0 0 0|0 0 0 0 O O O

2 e 0 0 1/0 o 0 0 0 0 1

a 1 3 ! o 1 ofo 0 0 0 0 1 0

b—r2 4—9 |p 1 1|/o 0 0o 0 1 0 ©
c—4 5——nh

6 ; 1 0 0{0 0 0 1 0 0 O

7 i 1 0 1/0 0 1 0 0 0 0

1 1 0lo 1 00 0 0 o

1 1 11 0o 0 0 0 0 o

Figure 8-27. An X-Octal Code Converter

8-134.  Alternatively, the general symbol may be
used together with an appropriate reference to a
table in which the relationship between the inputs
and outputs is indicated. This is a recommended way
to symbolize a PROM after it bas been programmed.

8-1356. USE OF A CODER TO PRODUCE
AFFECTING INPUTS. If often occurs that a set of
affecting inputs for dependency notation is produced
by decoding the signals on certain inputs to an
element. In such a case use can be made of the symbol
for a coder as an embedded symbol, See Figure 8-28.

X/Y
—11 0 TG1
1 1TG2
—{2 2v4
2/3 1T N5
—C3

Figure 8-28. Coder Producing Several Dependencies

8-136. 1 all affecting inputs produced by a coder are
of the same type and their identifying numbers
correspond with the numbers shown at the outputs of
the coder, Y (in the qualifying symbol X/Y¥) may be
replaced by the letter denoting the type of depen-
dency. The indications of the affecting inputs should
then be omitted. See Figure 8-29.
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XM | <y 1
—1 o+ _ —1 otmo
— 2 tT = ], 1T M1

2 1 21+ M2

Figure 8-29. Coder Producing One Type of Dependency

8-137. Use of Binary Grouping to Produce
Affecting Inputs

8-138. If all affecting inputs produced by acoder are
of the same type and have consecutive identifying
numbers not necessarily corresponding with the
numbers that would have been shown at the outputs
of the coder, use can be made of the binary grouping
symbol (see paragraph 8-61;. k external lines effec-
tively generate 2k internal inputs. The bracket is
followed by the letter denoting the type of depen-
dency followed by m1/m2. The m1is to be replaced
by the smallest identifying number and the m2 by the
largest one, as shown in Figure 8-30.

X/Y
0 1+ A0
14 a1
2 1 A2
-—- 1 — 3L A3
— 4 1 A4
0 0 = 2 — 54 A5
A 4 — 5 A5
2 6 1 A6
i 7 1A7
]
- X/Y
11— 01Gh
0lgsS — 11G6
1 8 — a2 24G7
] 34Gs

Figure 8-30. Use of Binary Grouping Symbof
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8-139. Sequence of Input Labels

8-140. If an input having a single functional effect is
affected by other inputs, the qualifying symbol (if
there is any) for that functional effect is preceded by
the labels corresponding to the affecting inputs. The
left-to-right order of these preceding labels is the
order in which the effects or modifications must be
applied. The affected input has no functional effect
on the element if the logic state of any one of the
affecting inputs, considered separately, would cause
the affected input to have no effect, regardless of the
logic states of other affecting inputs.

8-141. If an input has several different functional
effects or has several different sets of affecting inputs,
depending on the mode of action, the input may be
shown as often as required. However, there are cases
in which this method of presentation is not advan-
tageous, In those cases the input may bé shown once
with the different sets of labels separated by solidi.
See Figure 8-31. No meaning is attached to the order
of these sets of labels. If one of the functional effects
of aninput is thatof an unlabledinput of the element,
a solidus will precede the first set of labels shown.

- 2 —Imi
a M1 _ b G2
b—-G2 = c R
¢ —|1R/1,2R -11,2R

2 G2 __ 4
b 2/C1 =b

c1
a ——[IG1 = S‘E[G'l

Figure 8-31. Input Labels

8-142. If all inputs of a combinational element are
disabled (caused to have no effect on the function of
the element), the internal logic states of the outputs
of the element are not specified by the symbol. If all
tnputs of a sequential element are disabled, the
content of this element is not changed and the
outputs remain at their existing internal logic states.

8-143. Input labels may be factored using algebraic
techniques. See Figure 8-32.

8-20
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figure 8-32. Factoring Input Labels
8-144. Sequence of Output Labels

8-144. If an output has a number of different labels,
regardless of whether they are identifying numbers of
affecting inputs or outputs or not, these labels are
shown in the following order:

a. If the postponed output symbol has to be
shown, this comes first, if necessary preceded by the
indications of the inputs to'which it must be applied;

b. Followed by the labelsindicating modifications
of the internal logic state of the output, such that the
left-to-right order of these labels corresponds with
the order in which their effects must be applied;

c. Followed by the label indicating the effect of
the output on inputs and other outputs of the
element.

8-146. Symbols for open-circuit or three-state out-
puts, where applicable, are placed just inside the
outside boundary of the symbol adjacent to the
output line. See Figure 8-33.

G
EN2

ST

Figure 8-33. Placement of Three-State Symbols



8-147. If an output needs several different sets of
labels that represent alternative functions (e.g., de-
pending on the mode of action), these sets may be
shown on different output lines that must be con-
nected outside the outline. However, there are cases
in which this method of presentation is not advan-
tageous. In those cases the output may be shown once
with the different sets of labels separated by solidi.
See Figure 8-34.
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Figure 8-34. Outptit Labels

8-148. Two adjacent identifying numbers of affec-
ting inputs in a set of labels that are not already
separated by a nonnumeric character should be
separated by a comma.

8-149. If a set of labels of an output not containing a
solidus contains the identifying number of an affecting
Mm input standing at its internal 0 state, this set of
labels has no effect on that output.

8-150. Labels may be factored using algebraic tech-
nigues. See figure 8-35 for output label factoring,
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Figure 8-35. Factoring Qutput labels

8-151. THEORY OF OPERATION
8-152. Overall Counter Operation

8-153. Refer to figure 8-36 HP 5384A/HP 5385A
Block Diagram for the following general description.

HP 5384A and HP 5385A
: Service

8-154. On the A1 motherboard there are two input
channels that condition and shape the input signals.

8-155. In channel A of the HP 5384A and HP 5385A,
the signal may be attenuated by a X20 attenuator
(ATTN) or filtered by a 100 KHz low pass filter (LPF).
The trigger level is automatically centered at the
average signal level of the input signal or the trigger
level may be manually set. The conditioned signal is
then input to the Multiple Register Counter {MRC)
AU,

8-156. Channel B of the HP 5384A has an automatic
gain control amplifier in the input circuit that also
provides a manual attenuator function. The AGC/
Manual Attenuator circuit is followed by a divideby 4
circuit. The conditioned signal is then input to the
MRC.

8-157. Channel B of the HP 5385A has a PIN
attenuator in the input as well as an automatic gain
control amplifier. The signal is routed through a
divide by 256 circuit then input to the MRC,

8-158. The MRC receives the input signals from
channe!l A and B. Under the control of the 3870
microcomputer (A1U2), the MRC processes the data
for the function specified by the function switches.

8-159. To make measurements, the 3870 routinely
scans and stores the position of the function switches
and then configuresthe MRC to the desired measure-
ment mode. The 3870 then “arms” the MRC, which
allows the measurement to begin. The inputsignal to
the MRC starts the measurement, and when the Gate-
Time determined by the microcomputer has elapsed,
the next input signal pulse completes the measure-
ment. The 3870 will then read the measurement data
from the MRC, manipulate it mathematically and
directs it to the display assembly {A2). The display
assembly receives, decodes, and displays the data.
The exponent, exponent sign, units designators and
decimal point are computed within the 3870 at the
same time as the measurement data. The 3870 will
continue to repeat the measurement cycle, until the
switches are changed.

8-160, Forincreased measurement accuracy, aTems-
perature Compensated Crystal Oscillater (standard
for the HP 5385A, Option 001 for the HP 5384A), or
Oven Oscillator {Option 004) may be used in place of
the standard reference oscillator. An external 10 MHz
time base may also be used as a reference oscillator.
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8-161. In digital frequency counters, there is always
a possible error of 1 count. For increased measure-
ment resolution in the HP 5384A/HP 5385A, an
interpolator circuit is used. An interpolator circuit
measures the possible time difference between the
opening and closing of the counting gate and clock
pulses from the internal time base. If the counting
gate does not open at the same time a clock pulse
occurs and close at the same time a clock pulse occurs
(n number of events later), a difference occurs. The
difference is measured and the information is sent to
the microcomputer and used in calculating the input
frequency, eliminating the 1 count uncertainty.

8-162. For remote control, either HP-IL (A4 board)
or HP-1B {A5board) is used. Both boards make use of a
3870 microcomputer to communicate with the 3870
and the MRC on the A1 motherboard. The input/
output (1/0) interface assembly contains the bus
tranceivers, address switches, and buffers. The A4 or
A5 [/0O assembly interfaces directly to the cable
cennectors on the rear panel of the instrument.

8-163. The built-in power supply is a variable pulse
width, switching supply. The greater the duty cycle of

the pulse width, the higher the output power. The
supply is regulated for +5 volts out, External DCinput
power of 9-15V and the 6V power from the optional
battery pack is also regulated to +5 volts. The output
of the power supply is protected by a crowbar circuit
and a 2 amp fuse. If either the input or the output
voltage from the supplies goes too high, the crowbar
circuit latches on and causes the fuse to open. The
blown fuse protects the rest of the circuitry from the
excessive voltage,

8-164. The optional battery pack assembly has a
battery charger (A3 board} for automatic recharging
of the battery whenever external power is connected.
External dc of 9-15V or unreguiated 13.5 Vdc from the
mains input supply is regulated to charge the lead
acid battery.

8-165. The function select keys on the front pane!
keyboard (A2) select functions by sending a command
to the microcomputer {A1U2) when pressed. The
microcomputer responds by configuring the MRC
(A1) to perform a function according to which key
on the front panel has been pressed.
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Figure 8-36. HP 5384A/HP 5385A Block Diagram
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8-166. The 12-character, 14-segment Liquid Crystal
Display (LCD) contains built-in temperature compen-
sated display drivers. The display shows the results of
frequency or period calculations made by the micro-
computer. The display information is updated a
maximum of four times per second.

8-167. SIGNAL DESCRIPTIONS

8-168. Table 8-6 is a list of the signals used in the HP
5384A and HP 5385A. The list is in alphabetical order
and includes the mnemonics for cross-reference with
the schematic diagrams. A description of the function

HP 5384A and HP 5385A
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Table 8-6. Signal Descriptions (Continued)

of each signal is included in the table.

Tabfe 8-6. Signal Descriptions

MNEMONIC DESCRIPTION

Ccs Chip Select Enable line. When en-
abled, allows the ROM to respond
to ils addresses.

DAV Data valid line. One of the three lines
used in the handshake. The line is
is controlled by the data source.

DIR Determines the direction of data flow
between the motherboard micro-
computer and the 1/O microcomputer.

DREC Data Received line between the two
microcomputers.

DVAL Data Valid line,

EQH End or Identily. Indicates the last data
byte of a multibyte sequence; also
used with ATN {attention) to par-
allel poll devices for their status bit,

EXT/INT External Interrupt is pulsed by the
HP-IL chip when the HP-IL chip needs
servicing by the microcomputer.

INA Data line for the display.

15A Instruction line for the display.

MR Reset for the interpolator counter.

NDAC Not Data Accepted line, One of the
three handshake lines, The line is con-
trolled by the device (s) receiving data.

NDACEN | Not Data Accepted Enable. The line
| determines whether the microcom-
puter or the ATN line will control
the NDAC line.

NRFD Not Ready for Data line. One of
three handshake lines.

PATT Pattern is used for generating test pat-
terns on lines, The line is controlled
by the device (s) receiving data.

FPWO Enable line for the display.

RD Read Data. The HP-IL chip will out-
put data on the data lines to the
microcomputer.

MNEMONIC DESCRIPTION

RGO Register Control Select line.

RG1 Register Control Select line.

RS Register Select. Controls which
register data will be read from or
written 10,

RXDO Receive Data.

SENSE 1/0 Board Detector line,

Si $erial Input line.

S/L shift Load. Data is loaded into the
register when the line goes from
high to low.

S/R Send not Receive. These are
direction control lines. TA is

SRQ Service Request. The line is used 10
indicate a need for attention and can
act as an interrupt of the current
sequence of events,

$TB Strobe for display clocking.

ST/SP/CLK | Signature Analysis controls only.

SYNC Synchronizing line for the display.

TA Talk Addressed. This line controls
the direction of data flow through
the data and handshake buffers.

TEST Mostek’s own internal manufacturing
test. Do not use,

TEST A self test function that allows the
HP-IL (/O card to operate outside
of an instrument.

TXDO Transmit Data.

Write Write to the HP-IL chip. This line
indicates the direction of data flow
and indicates data is valid.

8-169. Detalled Theory of Operation

8-170. Use Figure 8-50, HP 5384A A1 Motherboard
Assembly for reference for circuit description of the
HP 5384A and HP 5385A input Channel A,

8-171. Asignal is applied through input connector J1
and dc blocking capacitor C1. The signal passes
through a frequency compensated attenuator. The
attenuator is made up of R3, R4, R5and C2, C3. Relay
K1 selects the circuitry for either X1 or X20 attenuation.
In X1 attenuation, the signal is divided by R3, RS and
C2, and pins 14 and 8 of K1, to Q2. In X20 attenuation,
the signal flows through R3, (with high frequency im-
pedence compensation through C2 and R4 then
through Pin 8 and Pin 1 of K1. The signal continues
from K1 Pin 1 through R5 and C3 to ground. Relay K1
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is powered by Q1. Q1 is used as a switch and is
controlled by an active low level from the micro-
computer. CR1 is used to protect Q1 from voltage
spikes generated by the collapsing magnetic field
around the winding of K1.

8-172. | The limiter circuit CR2and CR3together with
R2, R3, R4 and C2 form an input protection circuit.

8-173. The high input impedence is converted to a
low impedence by Q2 and Q3 connected together as
a unity gain buffer.

B-174. A 100 kHz low pass filter (LPF) can be inserted
into the signal path between the output of the
impedence converter and the input of the first gain
stage U3A. The filter is a single pole filter with series
resistor R10 and shunt capacitor C8 connected to
ground through Q5. The filter is turned off by
applying a TTL low signal from the microcomputer to
the base of Q5. Q5 turns off causing the collector to g0
high which turns on Q4. When Q4 turns on, an ac path
through C6 and Q4 is created.

8-175. The first gain stage U3A is a differential line

receiver with the signal applied to pin 10. A manually
adjustable dc bias voltage (controlled by MANUAL
TRIG A/MANUAL ATTN B, R1) or a preset bias level
(set by R43) is applied to the other input (pin 9), At
power-up, the preset biaslevelis on the input atpin 9,
To switch to manual adjustment and activate the front
panel MANUAL TRIG A/MANUAL ATTN B control, a
TTL high is placed on pins 9, 10, and 11 of analog
switch U16. The TTL low, labeled “AGC"” on the
schematic, is generated by the microcomputer when
the MAN LEVEL key on the front panel is pressed.

8-176. The first gain stage U3A is connected to U3B
as adifferential amplifier. U3Cis a Schmitt trigger with
the positive feedback provided by R18B. C11 and C12
provide frequency peaking to compensate for the roll
off caused by the input buffer, Transistor array U6B is
connected as a differential amplifier to drive the A
channel input of the MRC {U1).

§-177. HP 5384A Channel B

8-178. A signal is applied through the input con-
nector J2and dc blocking capacitor C14 and through
C19 to pin 13 of U4B. Signal attenuation is achieved
either manually or through an automatic gain circuit
{AGC).

8-24

8-179. Signal attenuation through AGC is activated
by the microcomputer outputting a high on pin 9, 10,

and 11 of the analog switch U16 (MAN LEVEL key is
turned off}. The high on U16 pins 9, 10, and 11 causes
R22 10 be connected to the base of Q7. Q7 turns on,
grounding the anode side of the PIN diode CRS,
thereby removing manual control of input attenu-
ation. The PIN diode CRS5, has a high impedence at
low current levels so small signals pass through C19to
Pin 13 of U4B unattenuated. However, as the input
signal increases, attenuation begins with Schottky
diode CR4 limiting the positive half of the inputsignal
to approximately .6 volts. As theinputsignal becomes
larger, the average dc level becomes more negative,
The negative potential is also present at the cathode
of PIN CR5. Since PIN diode CR5 cannot switch as fast
as CR4, CR5 responds to the negative dc by func-
tioning as a resistor. CR3 conducts more current as
the dc potential across the diode increases. With
increased current through CR5, the resistance of CR5
decreases, forming a signal voltage divider with R25.
The resistance of the PIN diode is a function of its
forward current and will be approximately 10 ohms
with a 5V rms input signal. This causes an attenuvation
of about 15 dB,

8-180. When manual control of attenuation is de-
sired, the MAN LEVEL key is pressed which gives
instructions to the microcomputer. The microcom-
puter responds by placing a low on the AGC line to
pins 9, 10, and 11 on U16. U16 connects a ground to
the base of Q7 which is then is turned off. With Q7
turned off, current from the emitter follower Q6
flows through CR5 to control the resistance of CRS.
The front panel control R1T(MANUAL ATTN LEVEL B)
varies the voltage on the base of Q6 which in turn
varies the current through CR5from 0to about 10 mA.
CR5, CR6 and CR? serve as an input protection
network,

8-181.  After attenuation, the input signal is applied
to pin 13 of U4B, a differential line receiver. The other
input, pin 12, is connected to an offsat adjustment,
R32 which is used to maximize gain by centering the
negative of positive going pulses in the center of the
amplification range of U4b. The next gain stage, U4A
is configured with negative feedback through R40.
C15is used for high frequency peaking. A dual master
slave flip flop (U5) is connected as a divide-by-four
frequency divider. The first divider also acts as a
Schmitt trigger and provides some gain. Transistor
array U6A is connected as a level shifter to drive the B
channel input of the MRC.



8-182. HP 5385A Channel B

8-183. In Figure 8-51, input channel B of the HP
5385A has a fuse in the input BNC connector. When
the fuse opens, an error message appears on the
display of the counter. A Fuse Blown Detector is used
to send the information to the microcomputer. A dc
current is passed through R31, R66, L3 and the fuse to
ground. If the fuse is open, the voltage will tise on pin
13 of U18A which causes a high output on U18A. The
high output instructs the microcomputer to outputa
message on the display of the counter.

8-184. In the input attenuation circuit, there is a
constant voltage across zener diode CR30. The
current path from CR30 flows through R26, CR4 and
CRS5, CR7 and R27 to ground. A second current path
sourced from pin 8 of U18B flows through CR6 and
also through R27 to ground. With a small input signal
the voltage on the anode is high enough to force
enough current through CRé to drop the diode
resistance. With low resistance through CR6low level
input signals pass through to U4 pin 1. Also, with low
resistance on CR6, less voltage is dropped across itso
the voltage across R27 to ground is higher. The higher
voltage at R27 means less voltage drop across CR4, 5
and 7, so less current passes through them. With less
current through the diodes their resistance is high,
therefore input signals are steered toward CRé.

8-185. The limiter consists of CR24 and CR23. They
are a pair of back to back diodes that turnonwhen the
signal is about 1.5V or greater.

8-186. The input amplifier consists of three stages;
U4, USand U 16, Together they provide approximately
20 dB of gain from 90 MHz to 1 GHz.

8-187. The signal passes through C62and goesto the
1/256 frequency divider (U19, pin 10) and the signal
detector (CR29) (the AGC feedback path). When
there is no input signal present, the frequency divider
oscillates at about 950 MHz, With asignal present, the
output is 1/256th of the input frequency.

8-188. In the signal detector, the detector diode
CR29 is biased by a temperature compensated dc
reference voltage. The dc voltage reference is ob-
tained from between R97, CR26,R35 and R33. The
signal goes through C63 to the detector diode CR29
and blocked by L15. The signal is rectified by CR29
and filtered to a dc leve! by C64. The filtered dc level
adds to and raises the dc bias level on the cathode of
CR29. The detector is adjusted by R34 for the proper
detection level,
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8-189. The feedback is routed through U17A, U18D
and U18B. A high feedback level causes the output
voltage on pin 8 of U18B to drop. When the voltage
drops the current through CR6 drops, thereby
increasing the resistance of CR6 and attenuating the
signal passing through. With more voitage dropped
across CR6, less voltage is dropped across R27.
Therefore the voltage across CR4,5 and 7 isincreased.
The increased voltage causes an increase in current
flow through the diodes. The increased current
decreases the diode’s resistance, thereby conducting
more signal to ground through C16. R23and R24help
maintain 50 ohms input impedence.

8-190. The feedback is then passed through aswitch
U17C to amplifier U18D (pin 2). Trigger circuitU18D is
used so that noise will not activate the amplifier U188B.

8-191. The manual level/AGC switch U17, changes
the input of the AGC Amplifier from the detected
voltage to the manually controlled voltage. U17
switches when the microcomputer sends alow to pins
9, 10, and 11 of U17.

8-192. The AGC amplifier U188, completes the
feedback path to the attenuator. U18B amplifies the
reference voltage from U18D or the manual setting,
depending on the setting of U17.

8-193, 3870 Microcomputer

8-194. The 3870 microcomputer U2, runs at an
internal clock rate of approximately 3.5 MHz as set by
L4, It continually cycles through programmed rou-
tines, which are stored in ROM within the IC. The
block of front panel switches are routinely polled via
the Switch Status bus and the status is stored in
internal RAM. Any change in the status is detected
and verified. A new function switch. contact must
remain stable for 32 scans to be accepted.

§-195. The 3870 controls the operation of the MRC
via the Address/Control bus. Address lines RGO and
RG1 select one of four internal registers of the MRC.
NSO, NS1, and NS2 are nibble select lines {nibble =4
bits) which address data within the various registers.

8-196. Command line R/W (Read/Write} controls
the direction of data transfer on the bidirectional
Data/Control Bus.

8.197. The DatasStrobe bus contains four bidirec-

tional data lines, D0-D3, and the command line STR,
STR indicates an address or command is valid.
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8-198. The Multiple Register Counter (MRC), a
counter on a chip, is an LSl bipolar IC utilizing both
EFL and 2L circuitry. The reference oscillator drives
the MRC via pin 21. The reference oscillator may be
monitored at TP3 located on the A1 Motherboard.,
Inputs from channels A and B are fed into the MRC at
pins 30 and 28 respectively,

8-199. Within the MRC are four addressable regis-
ters. The Events Register and Time Register are
counting registers; thus they are Read Only. The
Status Register monitors the operation of the MRC,
and the Control Register receives the commands
from the 3870 and determines the MRC's configuration.

8-200. Interpolaior Technique

8-201. A major feature of the HP 5384A and HP
5385A is the pulse count interpolators.

8-202. Without interpolators, the gate signal during
a measurement would normally be synchronous with

the main clock (time base). The slight time difference
between the actual events of channel A triggering,
and the opening and closing of the gate, would
represent an unrecoverable error factor, limiting the
accuracy of the measurement. The start and stop
interpolators within the counter provide a method of
determining the amount of time difference for both
start and stop events. Refer to Figure 8-37.

8-203. The MRC provides start and stop interpolator
pulses, representing the time difference (error factor)
between channel A trigger events and the time base.
A dual slope integration scheme is used. Basically, a
short 100 ns interpolation pulse, from the MRC, is
used to rapidly charge a capacitor via a constant
current source. When the pulse ends, the capacitor
begins a scaled discharge at about 1/200th of the
charge rate. This proportionally expands the inter-
polator error pulse by a factor of 200, This integrated
waveshape is then squared and used to gate a time
base signalinto the interpolator counter. The count in
the counter will proportionally reflect the length of
the interpolator pulse. Refer to Figure 8-38.

TIMEBASE

chana — LT L ] LJ L

WITHOUT

10 MHz J L J L. L | 1
ACTUAL
GATE L
—-I f-—smm' —pl STOP
GATE DIFFERENCE DIFFERENCE

INTERPOLATORS

START - T }®—START DIFFERENCE +100 ns
INTERPOLATCORS

sTo STOP
P DIFFERENCE * 100 ns
INTERPOLATORS > -
figure 8-37. Interpolator Timing Diagram
|4 |
o] I
| 200+ -

RAPID CHARGE
VIA CONSTANT
CURRENT SOURCE

—— INTERPOLATOR PULSE FROM RC

17200 SCALED DISCHARGE

Figure 8-38. Expanded interpolator Error Pulse
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§-204. To convert the count in the interpolator to
real nanoseconds, the MRC provides two calibration
pulses; a short calibration pulse of 100 ns and a long
calibration pulse of 200 ns. By inputting each of these
known length pulses into the same integrator and
noting the number of counts produced, a mathe-
matical proportion is established, with which thetrue
time for any pulse length can be interpolated. For
example, if the short (100 ns) calibration pulse
produced 200 counts, and the long (200 ns) calibration
pulse produced 400 counts, a pulse of 150 ns would
produce 300 counts. Inversely, if 300 was the number
of counts accumulated during the interpolator pulse
integrator cycle, then the error factor would be 150
ns. Refer to Figure 8-39,

8-205. The final equation for determining the actual
gate time is:

MEASUREMENT TIME = {counts in T-register} X 100 ns

Count X-Count 5

X 100 ns
Count L-Count 5
{for the Start Interpolator)
_ Count X-Count 5 % 100 ns

Count L-Count §
{for the Stop Interpolator)

where;
Count X =  effective counts from interpolation
pulse
Count$ =  effective counts from short cali-
bration pulse
CountL =  effective counts from long cali-

bration pulse

For example, given the following values:

Count in MRC T register =
Count from Start Interpolator =
Count from Stop Interpolator =23
Count from short calibration pulse =
Count from long calibration pulse =

GATE TIME

356-200
={10X 100 ns) + X100ns-

406-200 406-200

=1000 ns +75.7 ns -14.6 ns =1061.1 hs

8-206. The general measurement program routing is
to make a measurement, read the MRC registers, read
the interpolator counters, perform the calculations,
and display the results. In between measurements,
the MRC registers and the interpolator counters are
reset.

HP 5384A and HP 5385A

Service
ACCUMULATED
COUNTS
400 T
COUNTS
300
COUNTS [ — — — — —
200 |
COUNTS |
| TIME
| NANQSECONDS
100 200
SHORT LONG
PULSE PULSE
150 ns
INTERPOLATOR COUNTS

Figure 8-39. Short and Long Calibration Pulses Example

8-207. HP-IB

8-208. The HP-IB, AS board of the HP 5384A and HP
5385A counters (Figure 8-52) consists of two line
transceivers (U1 and U2), a quad nand gate (U4)anda
3870 microcomputer {U5), and a few other discrete
components,

8-209. The line transceiver ICs are bidirectional
buffer amplifiers. Each transceiver buffers 8 of the 16
data lines used in HP-IB. {Eight lines are used as a data
bus for information transfer, 5 lines for general bus
management, and three lines for the handshake
sequence.) Direction of data flow is controlled by
disabling the undesired direction buffer. The buffers
are controlled by TTL logic level inputs to U1(4, 8, 11,
17} and U2(17}. A logic high on these pins causes data
to be transmitted onto the interface bus. A logic low
causes data to be received from theinterface bus. The
transceivers are switched by U3.

8-210. U3 also pulls the NDAC line low to start the
handshake for the information which is sent by the
controller with the line true {{}).

8-211. The latch (U4} receives short pulses from the
Remote Enable (REN) and the Interface Clear (IFC)
lines and holds the information until the software in
the microcomputer reads them.
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8-212. The HP-IB microcomputer (U5} receives
commands from the bus, interprets them, and sends
them to the motherboard. It akso receives measure-
ment data from the motherboard, formats it, and
sends it out on the bus when addressed to talk. The
bus protocol that performs these tasks is generated by
instructions contained in the program ROM of the
microcomputer.

8-213. HP-IL

8-214. Refer to the HP-IL schematic diagram, Fig-
ure 8-53, for the discussion of the HP-IL theory of
aperation.

8-215. The HP-IL, A4 board of the HP 5384A and HP
5385A counters consists of transceiver pulse trans-
formers (T1), electrostatic discharge (ESD) protection
diedes (CR1-4), an HP-IL IC (U1}, a microcomputer
(U2), and a few other discrete components.

8-216. The signals from the loop come into the
Schmitt trigger receiver inputs (RXDO and RXD1} of
the HP-IL IC (U1) through a small pulse transformer
which provides a net voltage step-up and loop
isolation. Zener diodes CR1 and CR2 provide Electro-
static Discharge protection. Resistors R1 and R3 to
ground from the receiver inputs provide the praper
load for the loop.

8-217. The transmitter outputs (TXDO and TXD)
send a signal through a simple low-pass filter and
impedance matching network consisting of capacitors
C2 and C3, and series resistors R2 and R4. Zener
diodes CR3 and CR4 are for electrostatic discharge
protection. The signal goes to a pulse transformer
which steps down the voltage to the proper looplevel
and provides isolation.

8-218. The HP-IL IC {U1}, accepts serial data (a
message frame) from the loop, through the input
buffer. The message frame is gated into the input
register. Most of the frame decoding is done in the
input register. Depending on the type of frame, the
message frame may be immediately sent out again
through the input register multiplexer and the

transmit encoder or, it could be loaded into R2-R of
the microcomputer on data lines DO through D7,
R2-R is the read only half of register number two of
eight registers contained in the microcomputer. The
registers are the microcomputer’s main means of
communication with the data bus. The address code is
sent on lines RSO through RS2 of the microcomputer.
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8-219. The microcomputer (U2) communicates with
the main microcomputer in the counter through four
data lines (D0 through D3) and three handshake lines
(DIR, DVAL, and DREC). DIR is driven only by U2
while the other are may be driven by either U2 or the
main microcomputer in the counter, Whenever there
is a simultaneous request for data transfer by both
microcomputers, the 170 microcomputer U2 will
have precedence.

8-220. The handshake lines are used to coordinate
the transfer of data between U2 and the main micro-
computer in the counter. DIR signals the direction of
data flow; low Jogic level for data transmission from
U2 to the main microcomputer and logic high for data
flow from the main microcomputer to U2 The DIR
line is also used for aborting data transmissions from
the main microcomputer to U2 on the A4 interface
board. Aborting transmission is accomplished by the
interface driving the DIR line low instead of the DREC
line after it receives the last nibble of data addressed
to it. The DVAL line signals that data is valid. DVAL ako
signals a request for data transmission from the main
microcomputer on the A1 board.

8-221. Inputs XTL1and XTL2interface an LC network
to set the internal oscillator frequency of the micro-
computer. The frequency is approximately 3.5 MHz.

§-222. Pins 8through 14 (port 4) connect to switch $1
and are used to set the address of the counter.

8-223. The RESET is an active low input that is used to
reset the internal state of the microacomputer.

8-224, The EXT INT input is an external interrupt,
The input is also used in conjunction with the timer
for event counting.

8-225. The STROBE provides a single active low out-
put pulse after valid data is present on port0 (0-0 — 0-7)
during an output instruction.

8-226. The HP-IL system uses a three-level code in
which information is encoded as a function of signal
level transitions. All information on the loop is sent as
a sequence of eleven bits called a message frame. See
Figure 8-40. The first bit, called the sync bit, is coded in
a special way so that each device can easily recognize
the beginning of a frame. The sync bit and the next
two bits are called control bits and they determine the
major classification of a message. Command messages,
ready messages, and data messages are examples of
the major classes. The remaining eight bits, sometimes
called data bits {not to be confused with the data



message) specify the particular message within the
classification. The Unlisten command frame, for ex-
ample, would be 100 0011111, while the Interface
Clear command is 100 10010000, The Send Data ready
message is 101 01100000. The space between the
control and data bits is for clarity only and does not
represent a time delay or any other delimiter.

8-227. The electrical connection from one instru-
ment to the nextis a differential, voltage-mode, two-
wire, 100 ohm balanced line. Both wires are floating
with respect to the ground connections of the instru-
ments. One of the wires is chosen as a reference and
the voltage of the other wire is measured only with
respect to the reference. This has several advantages.
Device grounds need not be at the same potential. In
fact there can be rather large differences with no
effect. HP-IL avoids the problem of ground loops in
an interface system. Since noise pulses tend to affect
both wires equally, the balanced nature of HP-IL
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strongly rejects these pulses. The same holds true for
noise radiation from the system itself. As one wire's
voltage rises the other’s falls, tending to cancel any
radiated signal.

8-226. Bits are encoded using a three level, or
bipolar code. The voltage difference between the two
wires may be nominally -1.5 Volts, 0 Volts, or +1.5
volts. A logical one is encoded as a high pulse (+1.5
Volts) followed by a low pulse (-1.5 Volts). A logical
zero is a low followed by a high. A logical onesyncisa
high, low, high, low sequence. A zero sync is low,
high, Jow, high. The nominal pulse width is one
microsecond and each bit sequence is always fol-
lowed by a minimum delay time (0 Volts) of about two
microseconds. Refer to Figure §-41. This type of code
provides good noise immunity, is relatively insensitive
to speed variations, is self-clocking, and has no dc
component in the signal. figure 842 shows the
waveform specifications. The dashed line illustrates a
typical waveform.

1 5YNG 0

INTERFACE CLEAR COMMAND FRAME

gitaitig!

D7

[

[

D2

i
INCREASING TIME

Figure §-40. Sample HP-IL Frame

ONE ZERO
+1.5V
o 'rl_l_ J_LF_
-1.5V
01234 01234
1 SYNG 0

MICROSECONDS

SEND DATA READY FRAME

]!

0y Wy R B N

OME SYNC ZERO SYNC
123456 0123456

Figure 8-41. HP-IL Bit Encoding
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Figure 8-42. Open Circuit Cutput Waveform

8-229. Frames are asynchronous with respect to
each other. That means ne common system clock is
necessary in HP-IL. The sync bit requires six micro-
seconds to transmit while other bits take four micro-
seconds. A complete frame, which may contain one
byte of data, takes 46 microseconds assuming no extra
delay between bits. If we further assume no extra
delay between frames, a maximum loop rate of
approximately 20 kilobytes per second could be
achieved. In a typical application, hardware and
software delays lower this rate to somewhere between
three and five kilobytes per second.

8-230. POWER SUPPLY

8-231, Refer to Figures 8-50 or 8-51 (sheet 2 of 2), A1
Motherboard Power Supply Assembly for the follow-
ing discussion on the theory of operation.

8-232, The HP 5384A and HP 5385A powersupplyisa
dc to dc converter having a constant frequency,
variable pulse width modulator, There are three
sources of raw power available; ac line, external dc
and a 6-voltinternal battery. Although only one of the
sources is hecessary to power the instrument, any or
all may be connected.
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B-233. In the dc to dc down converter type power
supply, power is pulsed into an output filter that
smooths the large pulses into very small changes that
are acceptable and can be called dc. By modifying the
ratio of on to off time of the switch transistor, {pulse
width modulation) the output voltage can be adjusted.

8-234. When the switch transistor is saturated, cur-
rentramps up in L1. Some of the energy is dissipated
in the load, and some energy is storedin the magnetic
field of L1and the electric field of C36 and C69. When
the switch transistor turns off, the magnetic field
around L1 collapses and transfers the energy in L1 to
the load and filter capacitor via CR12.

8-235. Power is applied to the primary of T1through
noise filter L7 {and L6 in the return line). Fuse F1is a
1/4 amp slow blow fuse mounted inside the counter
and is intended to blow only in the case of catastrophic
failure of the transformer T1 or bridge rectifier CRS.
All other failures should result in the 2 amp fast blow
fuse F2 opening. The 2 amp fuse is accessible from the
rear panel.

8-236. External dc polarity protection and shorting
protection is provided.



8-237. The ON/STBY switch connects the power
supply and battery to the the counter circuitry. The
switch is a make before break type which connects
the minimum load Ré1 to the power supply before
the instrument load is disconnected (the counter
switched to standby),

8-238. A minimum load is connected to the power
supply at all times. The oven oscillator option replaces
R61 as the minimum load. You may disconnect the
battery from the circuit to save battery power, in
which case the battery will charge only and the
charger becomes the minimum load.

8-239. The rectified output of CR8 goes to C29 and
C30, two 2200 ufd capacitors that have a low series
impedence and serve as the power supply filter.

8-240. To protect the counter circuitry from over-
voltage, a crowbar circuit will fire and cause F2 to
blow. The crowbar circuitis formed by series resistor
R50 and SCR CR9, Zener diodes CR10 and CR13,and
fow pass filter C28. The voltage on C29 and C30 is
monitored by CR10 and the power supply output
voltage of Q10 is monitered by CR13. The capacitor
C28 shorts noise spikes to ground so they do not cause
the SCR to fire.

8-241, Zener diodes CR10 and CR13 are connected
together in a descrete, wired OR configuration. The
SCR will fire if the voltage on the filter capacitors rises
to approximately 20 volts or if the power supply
output voltage rises to approximately 6.5 volts.

8-242, Once the SCR fires, it latches and causes the
fast blow fuse, F2 to open, The crowbar circuit is
intended primarily for protection against external dc
over-voltage applied by the user or shorting of the
switching transistor Q10.

8-243. The 5 volt regulator U7 provides power to
switching regulator U9 and the switching transistor
driver Q11, U8 outputs a 2.5 volt reference to U9. U9
uses the 2,5 volts for a reference to regulate the power
supply output voltage over temperature with no
adjustments required. UB is connected to the refer-
ence input of U9 (pin 2),

8-244. Inside the U9 regulator is an oscillator oper-
ating at 87 kHz, a comparator, and an error amplifier.
The oscillator is used to generate a ramp signal that is
input to the comparator. The error voltage from L1 is
fed through the voltage divider R62 and R63, into the
inverting amplifier and comparator of U9. When the
amplified error signal is greater than the oscillator
ramp level, the comparator output (pins 11 and 14}
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turns on the switching transistor Q10 raising the
output voltage. If the amplified error signal is below
the oscillator ramp level the comparator commands
Q10 to turn off.

8-245. To insure that Q10 saturates to within .1 volts
of the input voltage, a pulse of constant current is
drawn from the base of Q10 by the constant current
pulse driver Q11 and Q12. The constant current pulse
driver circuitry consists of Q11, Q12, R5% and R60.
Normal operation produces pulses of .6 to .7 volts
across R60. The pulses are driven by pins 11 and 14 of
u9.

8-246. BATTERY PACK CHARGER

8-247. Refer to Figure 8-54, A3 Battery Pack for the
following discussion on the theory of operation.

8-248. The battery charger board performs two
major functions: 1). It recharges the battery when low
and, 2). It delays damaging battery discharge by
turning off the d¢ to d¢ converter in the power supply
on the motherboard.

8-249. The battery charger is a two step current
charger (hysteresis loop charger). A constant current
of 10 mA is always applied to the battery whenever
external power is applied to the instrument. The
charge rate is stepped up to approximately 500 mA if
the voltage conditions of the battery indicate re-
charging is needed and the STBY/ON switch is in
STBY.

8-250. The battery low indicator goes active when
approximately 20 minutes of operation remain. When
the voltage sensed at the dc to dc converter input is
too low for reliable operation, the disabling com-
parator circuitry goes active and shuts down the dcto
dc converter on the counter motherboard. This
reduces the battery drain to less than 50 mA. The
counter can remain in this state for 24 hours before
battery damage occurs.

i CAUTION i

The battery can be permanently damaged if the
counter remains in the power down state for
more than a day. To prevent damage, switch
counters to STBY and recharge as soon as
possible,

L e o

NOTE

For maximum battery life, keep the battery fully
charged as much as possible (connected to an
external power source) when not in portable
operation.
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8-251. Transistors Q1E and Q1D, and R10 and R15
form a 10 mA constant current source. The current
source is fed through CR8 in a wired-OR configu-
ration. This trickle charger always sources 10 mA of
current to the 6-volt sealed iead acid battery when
external power is applied to the counter.

8-252. The Op Amp U2B and associated resisters
form a closed loop constant current charger of
approximately 500 mA. The resistor R1 (.05 ohms) is
the current sense resistor providing the current 1o
voltage conversion for feed back in the loop. The 500
mA charger is turned on and off by the charge control
circuit through diode CR4,

8-253. When the counter is switched into the ON
position, the charger may be disabled independently
of the charge control circuit by injecting current
through CR1. When the instrument is in Standby, the
charge control circuit will command the 500 mA
current source to be on if the battery voltage is below
6€.90 volts, and will continue at the higher rate of
charge until either the battery voltage reaches 7.35
volts or the instrument is switched from Standby to
ON. Once the battery voltage reaches 7.35 volts, the
battery is trickle charged at a 10 mA rate.

8-254. If the battery has not been charged to near
100% capacity by the charger, the 10mA currentis not
sufficient to keep the battery above 6.90 volts. The
high current charge rate will again be activated until
the battery voltage reaches 7.35 volts, The charger will
continue to cycle from low to high charge ratesasthe
battery voltage varies between 6.90and 7.35 volts, The
difference between the two voltages is a hysteresis
band of .45 volts.

8-255. Potentiometer R26 on the A3 battery charger
board is used for setting the upper hysteresis point to
7.35 volts. The lower hysteresis point automatically
tracks .45 volts below the upper setting. The upper
hysteresis level is set to 7.35 volts at 25°C, Temperature
compensation is provided by CR7, Atsome pointnear
full charge, the 10 mA current will prevent the battery
voltage from dropping below 6.9 wvolts, and the
battery is then trickle charged.

8-256. When the battery voltage drops to 5,95 volts,
comparator U2 causes Q1A to saturate. The active low
output of Q1A causes a LO BATT indicator to appear
on the front panel display. The counter will continue
to operate for approximately 20 minutes longer.

8-257. When the battery voltage drops to 5.35 volts,
the counter may not operate reliably, so the counter
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power supply will be automatically turned off. Battery
voltage of 535 volts causes comparator U2D to
saturate Q1C. The output of Q1Cis sourced to pin 9 of
USin the DC to DC converter power supply on the A1
motherboard. The RC network R7 and C2 create a
time constant that delays the reference voltage from
pin 2 of U1 long enough to prevent power supply
shutdown on initial power up of the counter. Diode
CR2 and capacitor C5 integrate the dc input which
holds the dc input voltage on U2D long enough 1o
prevent the power supply ripple caused by the dc-to-
dc converter from causing premature shutdown. R16
provides hysteresis for the shutdown detection cir-
cuitry so the instrument will not cycle on and off.

8-258. TROUBLESHOOTING

8-259. Introduction

8-260. The HP 5384A/HP 5385A is a microcomputer
based system. Part of the instrument circuitry consists
of digital logic controlled by the microcomputer.
Troublshooting is accomplished by using built-in
diagnostics and manual tests.

8-261. The troubleshooting philosophy for the
counter is to divide the counter into five main blocks
so the problem can be more easily isolated. Once the
faulty block has been isolated, refer to the appro-
priate schematic diagram. If the repaired circuit
requires adjustment after being repaired, refer to
Section V and perform the adjustments as described.

CAUTION

Proper static handling techniques must be
employed when servicing semiconductor
products. The voltage susceptiblity of all IC
and transistor families are well below levels
commonly found in service environments.
Exercise care and observe standard static
precautions,

8-262. Listed below are some special considerations
and helpful hints to keep in mind when trouble-
shooting the 5384A/5385A. They will help avoid
potentiai problems when troubleshooting,

a. When making measurements at IC sockets
{with the IC removed), avoid inserting the probe tip
into the sockets. This may cause contact problems
when the IC s re-inserted. Attach apiece of 26-gauge
wire to the probe and insert the wire into the socket.



b. When an LS! IC is removed, itshould be placed
in conductive foam to avoid static damage. If con-
ductive foam is not avilable, handle the IC by the ends
of the package.

8-263. Built-in diagnostics

8-264. The HP 5384A/HP 5385A provides six built-in
diagnostic routines, including the Power-Up Self
Check that occurs automatically when power is
applied to the counter. If your instrument has an
optional interface installed, the interface is also
automatically tested during Power-Up. The built-in
diagnostics may be accessed from the front panel or
through the interface (if installed). The diagnostics
are:

Power-Up Self-Check  Occurs automatically when

power is applied.

CPU Checks the ROM and RAM
of the microcomputer
memory.

17O Address Checks the interface op-
tion, bus lines and the ports

on the microcomputer.

Interpolator Short Cal  Checks the circuitry that
produces a short cali-
bration pulse used in the
calculation of the two least
significant  digits of the

display.

Interpolator Long Cal  Checks the circuitry that
produces a long cali-
bration pulse used in the
calculation of the two least
significant digits of the

display.

Microprocessor Port Test Checks all 32 microproc-
essor port lines. Some
manual probing required.

8-265. Accessing The Built-In Diagnostics

8-266. The front panel CHECK key is used for manual
access to the diagnostic routines. Command codes
provide access to the diagnostics from a controller.
The following paragraphs describe the key press
sequences and the command codes required to
execute the various diagnostics.

8-267. After power-up occurs, the diagnostic mode
is entered by pressing the CHECK key twice. If the
CHECK key is pressed only once, the 10 MHz internal
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oscillator frequency is displayed. If no other key is
pressed, and the CHECK key is pressed asecond time,
the first diagnostic mode, CPU, is selected automati-
cally. Once a diagnostic routine is selected, the
routine will run continuously until another routine is
selected or the routine is aborted by pressing the
RESET key.

8-268. If the CHECK key is pressed once and any
other front panel key is pressed, the counter goesinto
the Power-Up Initialize State.

8-269. Power-Up Self-Check

8-270. When power is applied to the counter, a
“star-burst” pattern is sent to the display, turning on
all of the LCD segments. In this manner the display
driver circuits and the LCD segments on the A2 are
tested. The routine is not accessible through the
optional interface.

8-271. While the ‘‘star-burst” is displayed, the
microcomputer also performs the CPU check. The
CPU diagnostic checks the ROM and RAM of the
microcomputer ATUT.

8-272. CPU Check

8-273. The 64-byte scratch-pad RAM of the A1U1
microcomputer is checked for read/write errors. The
routine also performs a check-sum operation that
tests the ROM of the microcomputer for bit errors. All
4032 bytes of ROM are scanned and their hexa-
decimal values are accumulated and compared with a
predetermined check-sum value.

8-274. To access the CPU Check from the front
panel, press the CHECK key twice. To access the CPU
Check from a controller, use the command code
FN11.

Example: wrt703, “FN11”
(703 is an arbitrary HP-1B address selected
for the purpose of illustration)

8-275. /0 Address

8-276. In the 1/O Address diagnostic, the HP-IB or
HP-IL bus address setting of the interface will be
displayed continuously. A typical display would be
“ADDRESS 03”. If no interface were installed, the
display would appear, “ADDRESS --". If the address
switches are changed while the 170 Address diag-
nostic is running, the new setting will be automati-
cally displayed.

8-33



HP 5384A and HP 5385A
Service

8-277. To access the 1/0O Address Check from the
front panel, press the CHECK key twice and the PER
{period) key once. To access the /O Address Check
from a controller, use the command code FN12.

Example: wrt703, “FN12"

§-278. Interpolator, Long and Short Calibration

8-279. The interpolator circuitry, which provides the
two least significant digits of resolution, is tested by
either the long or the short calibration routine. Both
routines are identical except for the absolute value of
the numbers displayed and the access code/key press
sequence. In both routines, the “start’” and “stop”’
calibration numbers are displayed simultaneously.
The calibration numbers are each three digits long.
They can range from 000 to 255 with four spaces
separating the two numbers. The value of the
numbers is not critical as long as they are neither 000
nor 255 and the values do not vary more than three
counts. If the calibration values are 000, or 255, or vary
more than three counts, the interpolator (consisting
of ATU1T1 and ATU12) is faulty.

8-280. The calibration numbers can be read out over
either interface option. The numbers are combined
into a single 12-digit string which may be read
continuously.

8-281. To access the Short Interpolator Calibration
check from the front panel, press the CHECK key
twice and the FREQ (B) key once. To access the Long
Interpolator Calibration check, press the CHECK key
twice and the 0,15 (GATE) key once.

8-282. To access the Short Interpolator Calibration
check from a controlier use the command code FN13
(FN14 for long calibration).

Example (access); w703, “FN14"
{read): red703, Y$

NOTE

¥$, if displayed as a string variable without
some formatting would not be as convenient
to interpret as it would if one of the following
controller programming examples were used.

HP 85
ENTER 703; Y$
A=100"VAL (Y$[2.6])
B=VAL (Y${12,14]}; B
DISP A.B

HP 98254,
red 703,Y$
100val {Y¥%]3,6])—A
val (Y$[12,14])—-B
dsp A,B
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8-283. Microprocessor Port Cheek

§-284. The Microprocessor Port Check diagnostic
sends a shifting pattern of ones and zeroes to all 32

© lines of the microprocessor ports. The same pattern

appears on all ports. One pin on each of the four ports
will be low at any given time; the rest will be high, The
low will be shifted from the port least significant digit
(LSD} to the most significant digit (MSD) and then
back to the LSB in a continuous sequence. The
resulting port activity may then be checked with a
logic probe, oscilloscope, or voltmeter. The test is
useful in searching for a stuck, shorted or open
portline.

8-285. Access the Microprocessor Port Check by
shorting Test Point 1 and Test Point 2 together on the
A1 Motherboard then power-up the instrument. The
diagnostic routine is automatically entered and will
continue until the short between test points 1and 2is
removed and a power-up resetis initiated by recycling
the power switch from STBY to ON. The Microproc-
essor Port Check is not accessible by any other
method than described above.

8-286. MANUAL TROUBLESHOOTING

8-287. For troubleshooting purposes the counter
can be divided into the following five blocks. The
blocks are listed in the sequence you should use
when first troubleshooting the counter. Refer to
Figure 8-49, Troubleshooting Flowchart, to aid in
troubleshooting. {As you gain experience with the
counter, you may recognize fault symtoms that will
lead you directly to the problem.)

a. Power Supplies

1. +5 Volt Supply
2. +3 Volt Supply
3. A3 Battery Pack Assembly Option 005

b. Time Base

1. Standard Oscillator
2. TCXO Option 001
3. Oven QOscillator Option 004

¢. Main Counter and Display

1. A1UT, A1TU2, Interpolators, and Frequency
Dividers
2. A2LCD Assembly

d. Channel A and B Input Amplifiers
¢. Remote Control

1. A4 HP-IL Interface Assembly
2. A5 HP-IB Interface Assembly



8-288. Power Supply Troubleshooting

a. Check rear panel fuse F2, If the fuse is blown,
check the +5 volt line for short circuits. Typical
resistance: +5 volts to ground test point, 45 ohms,

b. Check fuse F1 on the A1 motherboard. If the
fuse is blown, check T1 and CRS.

c. Check the 3 volt line for short circuits. Typical
resistance: +3 volts to Ground Test Point, 90 ohms,

d. A short on the +3 volt supply will cause A1U10
to become very warm,

If a short is found on one of the supply lines, refer to
Table 8-7 for information on which circuit is powered
by each power supply.

Table 8-7. Power Supplies and Associated Assemblies

+5 Volts All Assemblies
+3 Volts A1U1, A1 Buffer, A1 Level Translators

HP 5384A and HP 5385A
Service

€. Measure the main power supplies. Both
supplies should be within the values specified below.
If the +3 volt supply is out of tolerance, adjust it to the
voitage indicated below.

+5volts  #10mY  no adjustment
+3volts  X10mV  adjust ATR77

f. If both power supplies are found to be low,
verify that +5 volts is present at A1U7(3). If +5 voltsis
present, check A1U8(2) for +2.5 volts, If +2.5 volts is
present, check for 0.6 to 0.7 volt pulses at the base of
Q12. If pulses are not present here, check U3, then
QMNM, then Q12

8-289. OSCILLATOR TROUBLESHOOTING

8-290. Standard Oscillator (HP 5384A only). To verify
proper operation of the oscillator, check for a10 MHz
sine wave atthe emiter of Q13 (see Figure 8-43). If the
signal is not present then check Q13, Q14, and Y1C
respectively. Figure 8-43 shows the output waveform
of the standard oscillator,

Oscitlator signal at emiter Q13
0.5V/div.

50 ng/div.

ac coupled

Reference Oscillator Output
signal at rear panel.

1V/div,

50 ns/div.

ac coupled

Figure 8-43. Standard Osciliator Waveform
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8-291. OPTION 001 (TCXO). If the HP $384A/HP
3385A has Option 001 and the oscillator has no output
or a low output, verify that +5 volts is present at C67. If
15 volts is present at C67, the oscillator module is

defective and must be replaced; it is not repairable.
The correct waveform for Option 001 (TCXO) is
shown in Figure 8-44.

TCXO Signal at Emiter Q13
0.5V/div,

50 ns/div.

ac coupled

figure 8-44, Option 001 (TCXO) Oscillator Waveform

8-292. QOPTION 004 OVEN OQOSCILLATOR. If the HP
5384A/HP 5385A has Option 004 and the oscillator has
no output or low output, verify that +5 voltsis present
at L5 (probe the lead closest to the rear panel). If +5
volts is present, the oscillator module is defective and
must be replaced; it is not repairable.

8-293. Input Amplifier Troubleshooting

8-294, To prepare the HP 5384A/HP 5385A Channel
A input amplifier for troubleshooting:

a.  Apply a 10 MHz signal at 25 mV rms (7¢ mV p-p)
to Input A.

b. Select FREQ A or PER A on the counter.

<. Use an oscilloscope (and probe) suitable o
display a 10 MHz waveform.

8-36

8-295. Referring to the A1 schematic diagram in
Figure 8-50 or Figure 8-51, check for a waveform at
ATU(30). Refer to Figure 8-45 for the proper wave-
form. If the proper waveform is not present, probe
the following list of nodes. (Follow the sequence
shown in the list or use the half-splitting technique
and begin with node A1U3B(5).) Refer to Figure 8-45,
Channel A Waveforms, for the proper signal you
should observe at each node.

CIRCUIT NODE CIRCUITRY
ATCR3 (cathode) Channel A signal conditioning output

ATU3A(10) Channel A st gain stage input
ATUIB(5) Channel A 2nd gain stage input
ATU3B(2) Channel A Schmitt trigger input
A1L6B(14) Channel A Level Transfator input
ATUT(30) Channel A signal line to MRC
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A1CR3{cathode)dc coupled A1U3A(10} .05 us/div.
0.05V/div .05 us/div. 0.05V/div ac coupled
de level is approximately 3.4V

A1U3B (5) 0.05 ps/div. A1U3B(2) 0.05 us/div.
0.2V/div ac coupled 0.5V/div, ac coupled
de level is approximately 3.6V de level is approximatiey 3.6V

A1U6B(14) 0.05V/div. A1U6B(12) 0.05 us/div.

0.2v/div. ac coupled 0.2V/div. ac coupled
dc level is approximately 2.8V de level is approximatsly 2.8V

Figure 8-45. HP 5384A/HP 5385A Channel A Waveforms
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8-296. After repairs are made, perform the required
adjustments as described in Section V,

8-297. To troubleshoaot the HP 5384A Channel B
input amplifier:

a. Apply a 100 MHz signal at 25 mV rms (70 mV p-
p) to input B.

b. Select Channel B on the counter.

8-298. Referring to the HP 5384A A1 Schematic
Driagram, Figure 8-50, check for the proper waveform
at A1Ub(11). Refer to Figure 8-46 for the proper
waveform.

8-299. If the proper waveform is not at A1U6{11),
probe the following list of nodes. |Follow the sequ-
ence shown in the list or use the half-splitting
techenique and begin with A1U5(11).) Refes to Figure
8-46, HP 5384A Channe! B Waveforms, for the proper
signal you should observe at each node.

CIRCUIT NODE  CIRCUITRY

ATU4B(1Y) Channel B signal cenditioning output

ATU4B{14) Channel B 2nd gain stage input

ATU4A(3) Channel B divide-by-4 frequency
divider input

ATUSA(2) Channel B divide-by-4 frequency
divider output

ATUBA{11) Channel B signal line to MRC

A1U4B(13) 0.01 us/div.
0.01v/div. ac coupled
dc level is approximately 3.6V

A1U4B(14) 0.01 us/div,
0.05V/div. ac coupled
de level is approximately 3.6V

Figure 8-46. HP 53844 Channel B Waveforms
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ATU4(3} 0.01 us/div.
01V/div. ac coupled
dc level is approximately 3.6V

ATUSA(2;
C.5V/div,

dc level is approximately 3.8V

A1UB(11) 0.02 us/div.
0.2V/div. ac coupled
dc level is approximately 2.8V

0.02 us/div.
ac coupled

Figure 8-46. HP 5384A Channel B Waveforms (Continued)

8-300. To troubleshoot the HP 5385A Channel B
tnput amplifier, first check for a blown INPUT fuse.
Refer to Figure 2-5. If the fuse is blown, replace it and
apply a 100 MHz signal at 25 mV rms (70mV p-to-p) to
the Channel B input BNC. Press the FREQ B key.
Referring to Figure 5-3, check that the proper wave-
form exists at ATUGA(11). If the proper signal is not
present, probe the followig list of nodes. (Follow the
sequence shown in the list or or use the half-splitting
technique and begin with A1U19{10).) Referto Figure
8-47, HP 5385A Channel B Waveforms, for the proper
signal you should observe at each node.

CIRCUIT NODE

ATCRI5 (cathode)
ATL1D {lead nearest
front panel)
A1L12 (lead nearest
tront panel)

ATU9(10)

A1U19(4)

ATUBAM)

CIRCUITRY

Channel B limiter output
Channel B st gain stage output

Channel B 2nd gain stage output

Channel B divide-by-256
frequency divider input

Channe! B divide-by-256
frequency divider cutput

Channel B to MRC output
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4
AICR25 0.01 us/div. A1L10 (lead nearest front panel
0.01V/div. dc coupled 0.01V/div. ac coupled
0.01 ps/div.

dc level is approximately 2.0V

i
i f £ 2 ' H H A s
A1L12 {lead nearest front panel; ATUI9(10Y .01 us/div.
0.02V/div. ac coupled 0.1v/div. ac coupled
de level is approximately 2.0V dc level is approximaiely 2.4V

R P

A1U18(4) 1 ps/div, AI1UBA{ 1) 1 ps/div.

0.2v/div. ac coupled 0.2V/div, ac coupled
dc level is approximately 3.4V dc level is approximately 2.8V

Figure 8-47. HFP 5384A Channel B Waveforms

8-40



8-301. Battery Pack Troubleshooting

8-302. Troubleshooting the battery pack is accom-
plished by performing various tests and by using Table
8-8, Battery Pack Troubleshooting.

8-303. Battery Charger Board Troubleshooting

8-304. Problems on the Battery Charger Board can
be isolated to either the charging or discharging
portion. A fault in the charging circuits will affect the
battery charge capability. A faultin discharge circuitry
will affect proper instrument operation in the battery
mode.

8-305. The charging portion of the Battery Charger
Board consists of:

a. 10 mA constant current source,

b. 500 mA constant current charger.

¢. Charge control circuit.
8-306. The discharging portion of the Battery
Charger Board consists of:

a. Power-up delay circuit {A3CR2 and A3C5)

b. Disabling comparator circuit (U2D and associ-
ated components}
8-307. Charging Circuit Troubleshooting Test

a. Attach the line cord and set the counter power
switch to $TBY.

HP 5384A and HP 5385A
Service

b. Place the batiery charger in the fast charge
mode by shorting A1U2{12) to ground. Do this by
placing a short across AJR20,

8-308. The voltage across A3R1 should measure
approximately 0.025 volts (actual voltage is deter-
mined by the setting of A3R25).

8-309. Baltery Load Current Test

8-310. The Battery Load Current Test consists of
measuring the battery discharge current during
counter operation to detect an abnormal condition,
Typically, the battery load current will be approxi-
mately 900 mA, [f the Option 004 Oven Oscillator is
installed, the load current will increase. The load
current will increase by approximately 300 mA if the
oscillator is cold and maximum heating current is
being drawn, The load currentwill increase by 150 mA
when the oven is warm and the temperature has
stabilized. Measuring the load current may be
accomplished by any one of the three following
methods.

a. Couple a dc current probe to either battery
lead.

b. Substitute a dc power supply in place of the
battery. The power supply must have floating (un-
grounded) outputs, provide an output current indi-
cation, and be capable of delivering 1-2 amps. Set the
dc voltage to approximately 6.3 volts.

c. Measure the voltage drop across A3R1 and
calculate current flow through the resistor.

Table 8-8. Battery Pack Troubleshooting

Counter will not
operate in battery mode.

Defective battery

Open fuse
Discharged battery

Auto shut-down occurs
at Turn-On

Dead cell, will not hold charge. Perform Battery Charge
State test,

Possible short.

Fault in charger circuit. Perform the Charger Circuit
Traubleshooting Test.

Fault in disabling circuitry on the Power-Up delay
circuitry. Check these circuits.

Counter operates normally,
however, shut-down
accurs too early,

Defective battery

too high.

Battery charge low

detection

Counter operating current

Incorrect low battery level

Battery has low capacity or weak cell.
Perform Battery Capacity test,

Instrurment fault causes high operating current.
Measure battery current.

Charge comparator trip point incotrect.
Charge circuit defactive. Perform the Charging
Circuit Troubleshooting test.

Fault in disabling comparator circuit,
Perform Shut-down Voltage test.
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8-311. Shut-Down Voltage Test

8-312. The Shut-down Voltage Test verifies that the
sensing network of the disabling Comparator circuitry
is operating within the design range.

a. Remaove the line cord from the counter and set
the power switch to STBY.

b. Disconnect the battery fromthe charger board.

c. Setadc power supply to approximately 6.3 volts
with current limiting set for greater than 1 amp.

d. Substitute the power supply in place of the
battery. The power supply must have floating {un-
grounded) outputs,

e. Power up the counter.

f.  While monitoring the dc power supply voltage
with a DVM, slowly decrease the voltage until the
counter turns off, The counter should turn off at
approximately 5.95 volts.

8-313. Battery Tests

8-314. A defective battery may cause symtoms that
erroneously indicate a fault in the battery charger
circuit. If the battery is suspected of being faulty, the
following two tests can be conducted to determine
battery condition.

a. Charge State Test
b. Capacity Test

8-315. Charge State

8-316. The state of charge of the battery can be
determined by performing an open circuit voltage
measurement and comparing the reading with Table
8-9, Battery State-of-Charge. The table is accurate to
120% of rated capacity if the battery has not been
charged or discharged within the past 24 hours. This
tolerance narrows to 5% if the battery has been idle
for 5 days or longer.

Table 8-9. Battery State-of-Charge

Terminal Voltage Percent of Rated Capacity

6.53v 100%
6.42v 80%
6.25V 50%
6.12v 30%
6.00v 10%

8-317. Should the open circuit voltage measure
below 4.5 volts at any time, a dead cell may be

8-42

indicated. The battery must be replaced. Alternately,
a deeply discharged battery condition may exist
which will present difficulties (poor charge accept-
ance} if attempting to recharge with the Battery Pack
Charger.

8-318. Capacity Test

8-319. Performing the capacity test will determine if
the battery has adequate capacity to operate the
counter for 4 hours. To perform the test, a dc power
supply and a resistive load are required. The dc power
supply must be settable to 7.2 volts and capable of
delivering at least 1 amp of current. Use a resistive
load of 6 ohms and capable of dissipating 20 watts.

a. The battery must be brought up to full charge
prior to testing. Turn on and set the power supply to
7.2 voits dc with current limiting set to 1 amp or
greater. Connect the power supply to the battery,
observing correct polarity. Depending on the state of
battery charge, the battery will accept maximum
current when first connected then taper off as the
charge level increases. Or, if the battery has been
deeply discharged, its initial charge acceptance will
below. This condition should correct itself during the
first few hours of charging. The charge mode should
be terminated when the charging current diminshes
to approximately 10 mA.

NOTE

The battery can be left in the trickle-charge
mode (as above) for an indefinite period
without damage to the battery. The power
supply voltage, however, must not exceed 7.2
volts.

b. Capacity testing is performed by discharging
the battery at a specified rate and noting the elapsed
discharge time required for the terminal voltage to

drop to 5.4 volts.
WARNING

DO NOT TOUCH THE LOAD RESISTOR
DURING THE TEST. THE RESISTOR WILL
BECOME VERY HOT. '

¢. Connect the battery to the 6 ohm load resistor.
Monitor the Battery Terminal Voltage witha DVM and
note the amount of time it takes for the terminal
voltage to drop to 5.4 volts. The battery has acceptable
capacity if it requires four or more hours to discharge
to the 5.4 volt level. Recharge the battery as soon as
possible if it is to be returned to service.



8-320. HP-IB Interface Assembly (A5 Board)
Troubleshooting

8-321. At Power-Up, the HP-IB interface is tested.
An ERROR:1/70 message will appear on the display if
the test did not pass. If the test passes, the address of
the interface will appear an the display.

NOTE
if all the switches on the DIP switch, A551, are

set to 1 (open or upward) the error message
will appear on the display.

8-322. If the 1/Q address diagnostic fails and the
counter passes all other diagnostics, verify that the
ribbon cable ASW1 is properly seated in its mother-
board connector A1)8.

8-323. Verify the following voltages on the A5 board
assembly:

SIGNAL NAME TEST POINT RANGE
+5 volts +5 (TP1) +0.2 valts
+5 volts ¢cme U2, pin 24 #+0.2 volts

8-324. Verify thata 3.5 MHz (nominal) clock signal is
present at U5 pin 2.

8-325. A signature analysis mode is available for the
A5 board assembly. This technique is helpful to
determine failed components on the A5 assembly.
For problems involving a particular controller, it is
recommended that an HP 59401A Bus Analyzer and
logic analyzer be used to determine the cause of the
problem. As an initial test, verify that the interface
responds properly to the HP-IB test program found in
Section IV. Also verify that the controller interface is
functioning properly. An HP-IB test tape (HP part
Number 59300-10002, Revision G} is available for use
with the HP85 desk top controller.

8-326. To perform signature analysis for the A5
assembly, proceed as follows:

a. Remove the ac power cord from the rear panel
of the counter,

b. Remove the HP-1B assembly from the counter.

c. Set all of the switches on the DIP switch, A551,
to 1 (open or upward).

d. Connect +5 volts and ground to the A5
assembly. The +5volts source can be either the +5 volt
supply in the counter or a separate +5voltsupply that
has as good or better regulation than that of the
counter’s power supply. If the counter is used as the
+5 volt source, it is convenientto cliponto TPZon the
motherboard for the +5 volts and TP10 for the
ground. On the A5 board, +5 volts may be connected
to the lead nearest W1. Ground may be connected to

HP 5384A and HP 5385A
Service

the lead of C4 nearest to W1. (Do not use J3pin8fora
power supply connection.}

e. Connect a signature analyzer such as the HP
50058 to the A5 assembly as follows:

TIMING POD TEST POINT
START/ST/SP (green lead) 5T (TP2)
STOP/QUAL (red lead) 5P (TP3)
CLOCK (yellow lead) CK (TP4)

{black lead) (TP3)
f. Make the following settings to the HP 5005B:
CLOCK  negative slope
START negative slope
STOP negative slope

g. Connect atest lead between PAT (TP1) of the A5
assembly and ground. If the counter is used as a +5
volt supply for the A5 assembly, reconnect the line
cord to the rear panel and switch the counter on.

h. Remove the test lead from the PAT test point.
The micraprocessor checks this line at Power-Up and
then goes into the signature analysis mode. The PAT
point must be grounded on Power-Up to generate
START and STOP signals, however, a valid signature
can only be taken at this point with the grounding clip
removed. All other signatures on the AS board should
remain identical regardless of the status of PAT (TP1).

i. After verifying the characteristic signatures, Vee
and ground, verify the signatures shown in Figure 8-
50. 1t is recommended that signatures on the HP-IB
microprocessor, U5 be checked first as this is where
the signal activity is generated.

8-327. The signature analysis routine does not verify
the REN line and the 1/Q lines between the A5
microprocessor and the main microprocessor on the
matherboard. Install the A5 assembly into the instru-
ment and reset the A551 DIP switch to its orignal
setting. Enter the following programinto an HP85 and
connect the HP-IB interface to the counter, Note that
for line 10in the program, the appropriate address for
the counter should be entered (714 is used for
example only).

10 Remote 714
20 Local 7

30 Goto10
40 End

8-328. Run this program and verify activity at
A5U5(27). If there is no activity at this point, trace back
through U4D, U4A, and U2 to locate the fault. Also,
verify activity on U5, pins 3, 4, 5, 6, 16, 17, and 18. If
there is no activity on these lines, a problem may exist
in the interface between the A1 Microprocessor
assembly and the A5 HP-IB Intarface Assembly.
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u1 u2 U3
4P19 ~d 1 24 |- 4P19 SAFF | 1 24 | 4P19 6810 o 1 14 | 4P19
SHA1 - 2 23 |- 5HAt 152F 4 2 23 |- 152F 00— 2 13 |- 4P19
PHOF 4 3 22 I~ PHOF 2566 1 3 22 b— 2556 152F 4 3 12 | 14H5
HusH - 4 21 HUsH  3ars 4 21 |- 3AF3 ap19 - 4 11 |- saFF
4120 5 20 L 4120 woz - s 20 |- 1u03 FTT- T 10 |~ SAFF
83FH | 6 19 [-83FH  2HP1d § 19 | 2Hp1 0000 | & __ 5AFF
0874 7 18 |- 0874 4P19 | 7 18 }— 4P19 0000 v — 14HS
14H5 - 8 17 |- 14H5 P19 8 17 |- 14H5
PASS — 9 16 |- PAGS 4P19 1 ¢ 16 |~ 4P19
suog —| 10 15 |~ suU09 4P13 - 10 15 | 4p19
14H5 - 11 14 |- 14aHs 0000 —{ 11 14 |- 0000
o000 —{ 12 13 |- 0000 0000 | 12 13 | oooo
U4 Us
0000 - 1 16 |-4P19  aP19 - 1 40 |- 4P19
P19 2 15 |-aP1g* ‘0000 2 39 |- 4P19
4p19] 3 14 | oooo 7621 3 38 |- 4P19 START I~
0000 -f 4 13 |-o000-  cues | 4 37 |- pHoF STOP 71
w19 s 12 [-5AFF  AH6F - 5 36 |- HU9H Chk
4p13 | & 11 |- 5AFF 458F 4 & 35 + 4120
P19 -] 7 10 |-0000  -ap19-| 7 34 |- 83FH
o000 - & N 5 3525 ] g 33 |- o874 CHARACTERISTIC SIGNATURES
9AF2{ 9 32 |- 152F Voo = 4P19
1587 - 10 31 | pags Ground = 0000
Fa11 - 19 30 |- esr0
50H8 | 12 20 |- sAFF
P19 13 28 |- 5U09
500F - 14 27 - oooo
H701 - 15 26 |- 0000
C3AC - 18 25 |- 2556
5245 — 17 24 |- 3AF3
0655 —| 18 23 L 103
sHAT - 19 22 |- 2HP1
oooe - 20 21 |- 0000

'Probe LED Flashing
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Figure 8-49
TROUBLESHOOTING FLOWCHART

(See Page 8-45)
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Figure 8-50
HP 5384A A1 MOTHERBOARD ASSEMBLY
(Sheet 1 of 2)

(See Page 8-47)
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Figure 8-50
HP 5384A A1 MOTHERBOARD ASSEMBLY
(Sheet 2 of 2)

(See Page 8-49)
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Figure 8-51
HP 5385A A1 MOTHERBOARD ASSEMBLY
(Sheet 1 of 2)

(See Page 8-51)
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Figure 8-51
HP 5385A A1 MOTHERBOARD ASSEMBLY
(Sheet 2 of 2)

(See Page 8-53)



£5-8

(7 §0 7 190S) A|quIassy PIEOGIIYION LV WSRES dH "15-8 243y

[PZGEIS B2rE-9Z8 | 6N
NEQAK 1O rrSE-928 1 an
LALEW] p@5Q9-32481 )
HEZZINe ZLrB-paA1 210
HBlZeng £1688-r581 1§D
182HCkX £9ER-E581 210
¢11-2180EZS arlE-2861 Elad
1285NL cBL0-1G61 L214D
gsgaE-1861 1120
992-S18BEZS bECZE-ZUE| alay
HEST LADS 1220-+881 6D
2-962405 S6G9-2061 g
H3ELNN HIELNN SNOLIHND IS0
Ladd " 44l L3t H R LR EE ]
SINIWITI IAILOY 40 3 Wdl

[
ar-a'adL
1L

2'1s

p3-55° 25 @y

Z1-g10

1

AN

G'b'El

z2'1d

13

bi-BM3

€' 1¢-69"'9E~pE* 2E-L3D

LMEWISSH (Y O-d

SINIO 13 3ALLOY X0 36l

~SNOLLdO ONY (EUOEHIHACH OL AN LI0A G+
TTOnEd LNOMA NO OILHOOT S1 23S

"I3TWLISNL LON ST 4n2°2 ‘82D

"IN HH38 NO 031007 51 24

"NOILIINNGD NOWWOD U SILHDIONT @

“OITHLSNI LON SI 2nebd’ '9LD

'I3TWLSNL SI

PP@ NCGLLAO NIHM d3IACK3IY SL TM ¥3dWnr

*NMOHS S3NTHA 3DUN3AY

* INFNOGWO) 03LD3T3S SILLDIANI(#) MHGTHILSH
*SIIANIHOAITH NI_JINGLININL
1SO-AA0E0LH NI 30NGL IJddHD
SSWHO NI 3INHLSISIW

HIIEMITONT ISIMEIHLO SS3 N1

‘NOLLJI¥IS3I0 LI W0d &0 4 NOILGIn3sad
oL H3EWNN ATEW3SSH 00d “O3L0IAINEES 3dd
ATWASSH STHL NIHLIM SNOLLENDISI] FONINF AN

S3LON

JD1AIDH
vears dH PUe vp8es dH

‘at

fHsees | - - - - - - - -- - -
_ _,. _
m .“wx < Mg TR
" 8L 4
Hed AR B B N L3S
] — ™, 7
! D> ¢ Nt
&4 ) ¢ €T Hwo A !
HW 1'ai€ 1
) < ~ e N 0 +8 Llbd
» ut’ .
_ eI I D LR
[5]) ¢ em ASH-—LD % { Bl o
. ash MO LDION 1O SIS 5 e Hsa0
| 1§ 210 Licd Wodd 5 ( ONI ¥0T LIoE
- |
Lis T L3365 oL {8)ES OL e B _ 1r
_ 208 Ld0 DU
A3 LWE €Y
@022 1o
a3 - -
. T
!
y Yt
GEDe- i
Y
ANAEE
' | mmunﬂf 210 H
t ro.c...._.....lh - !
m ddeb Nekd BEZ aio
epze (21 )
% £J § 3LON 1
|_| vy w LNANL 20
1X3
t g ol oile vl a0ss ana‘t cr VLS ¢ - TRaNT DOAGT-6
1y Iy Ugang S mwul—l sy (§-n) kL
5| T - * @255 - £ @ 5
1533 ] YD
& LY}
tima : {
' nee 1
822
. g s
4Nt 2 Nnaz 2 neeze aneaee %P N
anp{r 1
g.mu 2€0 mo | s [ 06 9E 62 T e ¥ °
o . _ _
. =143 o Ea a3 S ! | o NIf ¢ HILS
| * an <N m m | —_> )
6L 43 AS[ T ABES n_n\ waLaN O O
=1+) el a2 STACE" 1 Hidgd 4 {
= NIAf 4 @3LY 33NN i 7 Y
S| “&y "y "Isi s 93 (M5EMOMD) gsets fo M
2_ NH = S NOT L D3 L0 f mmmmimmanss i3
| ("8aL ) 3950190/ &d3A0 "
! 22 .
9y
e 934 ONIHOLIMS NS Ord —

!

(2 J0 2 13345 (950 NIAD '+0D NOLLJO £OOGS-COECE) (DRES-CBECD)

(A 1ddS 93MOd) O¥U0SM3HLOW 18 Osd




Figure 8-52
A5 HP-IB INTERFACE ASSEMBLY

(See Page 8-55)
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Figure 8-53
A4 HP-1L INTERFACE ASSEMBLY

(See Page 8-57)



]

AGuratsy SIPUAMS N-AH by T5-5 By

v

¥

t

= -
1
avd U L] " o'
. ¥
hell | '
m L I i
; LN i — Ty B !
| B AT N e I “
“ “ M —{ Y P! W Sy = L ]
14 b L ¥ re— '
H : .+ S ¥ Spey T v H
T
! m P b i e e i H '
o
1 [ T
! T et wow L " L) T ; Fa”
[LEr L] N %vﬂ...ﬂ./. EL ] ' B 3 1 ' '
SRR L) sy h— " . =1 L1t | '
Ta% 0030 = g ' " w . ] N - "
B0t LOCME | DONT-0204 -2 t —|~I 4 - - 1
it " ' ] * ha F1l LT LU H .
SO | 0600~ M o 1 Iy L }
UREEROTTE | Q- 706 v | o ] Y e X o T <=
93 e W3O [ EHGILYeERD 1 ﬁ “ r & s g
ANvd W AW aH AN LGN 1 w ol * A [
FALTT 30 T WL 1 b 13 re uw o AR ] LA T #
i ) -+ P T Ll
£ i T o T m M I ey L3 v T DN
T =
e o - 0 LaDy (
A [ w PR s Fr= [0 — "
u gl T 54 4 _
o)
k s ol 15 .
H o G ¥ .2\
H 1 wote oy T
1
_ wnnempaonnn HET
1]
.
¥

%E:ﬁﬂhﬂgi& M
E- 10 )

.= Toou0aT#0T0) LIGWISEE JOTIMIIN] 1T-an +9

ammag
VS dH PUE YREES dH



Figure 8-54
A3 BATTERY PACK ASSEMBLY

(See page 8-59)
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MANUFACTURER’'S DECLARATION

NOTE

This is to certify that this product meets the radio
frequency interference requirements of Directive
FTZ 1046/1984. The German Bundespost has been
notified that this equipment was put into circulation
and has been granted the right to check the product
type for compliance with these requirements.

Note: If test and measurement equipment is oper-
ated with unshielded cables and/or used for mea-
surements on open setups, the user must insure
that under these operating conditions, the radio
frequency interference limits are met at the border
of his premises,

NOTE

Hiermit wird bescheinigt, dass dieses Gerat/Systemin
Ubereinstimmung mit den Bestimmungen von
Postverfugung 1046/84 funkentstort ist.

Der Deutschen Bundespost wurde das Inverkehr-
bringen dieses Gerdtes/Systems angezeigt und die
Berechtigung zur Uberprifung der Serie auf Ein-
haltung der Bestimmungen eingeraumt.

Zusatzinformation fdr Mess- und Testgerate:

‘Werden Mess- and Testgerite mit ungeschirmten

Kabeln und/oder in offenen Messaufbauten ver-
wendet, so ist vom Betreiber sicherzustellen, dass die
Funk-Entstérbestimmungen unter Betriebsbedingungen
an seiner Grundsticksgrenze eingehalten werden,
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




