Errata

_ ~ 5335A Universal Frequency Counter
Title & Document Type: Temporary Operating & Service Manual

Manual Part Number: 05335-90005

Revision Date: October 1, 1980

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, semiconductor products ad chemical analysis
businesses are now part of Agilent Technologies. We have made no changes to this
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Y ou will find any other available
product information on the Agilent Test & Measurement website:

www.tm.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies


Christina Samii
5335A Universal Frequency Counter 
Temporary Operating & Service Manual


Christina Samii
 

Christina Samii
 05335-90005

Christina Samii
 October 1, 1980


TEMPORARY OPERATING

§

: AND SERVICE MANUAI_

YIS F PR E R R

" Universa
Frequency -
Counter ;

E e
S

4?\% U

gy, s

\\\\\

General Information
Installation | |
Operation and Programming N
Operational Verification -
Adjustments

Replaceable Parts o
Manual Changes -~ | &
Service CRRER .

@GJG:;EJ@@ f, % % e
aa nlololnl:| {uis}

Jlclalalal::] QGA@ 200@04 |
mear:zc;;w:a Qo8 - @&, z%

£ S
;u a_n@

(,‘ HEWLETT
PACKARD



SAFETY

This product has been designed and tested according to International Safety Requirements. To ensure
safe operation and to keep the product safe, the information, cautions, and warnings in this manual
must be heeded. Refer to Section | for general safety considerations applicable to this product.

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

For warranty service or repair, this product must be returned to a service facility designated by HP.
However, warranty service for products installed by HP and certain other products designated by HP
will be performed at Buyer’s facility at no charge within the HP service travel area. Outside HP service
travel areas, warranty service will be performed at Buyer’s facility only upon HP’s prior agreement and
Buyer shall pay HP’s round trip travel expenses.

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping
charges, duties, and taxes for products returned to HP from another country.

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

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

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

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

PREFACE

This manual is designed to present the information required by the user to effectively operate
and maintain the 5335A Universal Counter.

It is divided into sections, each relating to a specific topic. As much as possible the sections are
self-contained. It is the intention of this manual to allow for the quick location of desired infor-
mation, while still providing the overall depth of detail required. Some sections provide the
learning and working information, and will be used frequently. Other sections are dedicated to
general and introductory types of information, and are intended to be used only for reference.
Where applicable, photos, illustrations, and diagrams foldout allowing the user access to related
information throughout the manual.

In limiting the depth of coverage in this manual, a certain amount of previous knowledge on
the part of the reader must be assumed. A variety of additional related documentation is avail-
able. These materials address in depth the specific areas of interest, and should be used,
whenever necessary, to supplement this manual. Users unfamiliar with HP-IB or Logic
Symbology, for example, may want to refer to the 5335A Documentation Map to find additional
sources of information.
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5952-7506 controller.
5952-7587
PROGRAMMING
NOTES
Y
HP 9825A
HP-1B " N 5335A
PROGRAMMING Q ) QUICK REFERENCE
HINTS v GUIDE
59300-90005
i\/’
5335A
USERS
INTRODUCTION
5952-7587

5335A/9835 INTRODUCTORY OPERATING GUIDE — Provides basic HP-IB interconnection information,
remote programming examples and applications; specifically for the HP 5335A Universal Counter,
using the HP 9835A as controller.

5335A OPERATING AND SERVICE MANUAL — Provides primary operating instructions and service information.

5335A USER’S GUIDE — Provides expanded operating instructions and instrument specific applications.

FUNDAMENTALS OF ELECTRONIC COUNTERS (AN 200) — Provides the basic concepts, techniques and

underlying principles of electronic counters.

LOGIC SYMBOLOGY TRAINING MANUAL — Instructional training and definition of new Logic Symbology.
HP 9825A HP-1B PROGRAMMING HINTS — Includes a variety of HP-1B related documents, including general bus

theory and instrument specific programming examples.

5335A PROGRAM NOTES — Supplemental HP-1B programming information, provided in simple step-by-step
format. Written for a specific instrument and specific controller.
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Figure 1-1. Model 5335A Universal Counter with Options 020 and 030 and Accessories Supplied
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service Manual contains the information required to install, operate,
test, adjust, and service the Hewlett-Packard Model 5335A Universal Frequency Counter. The
counter, with DVM Option 020 and C Channel Option 030, is shown in Figure 7-1 with its
supplied accessories.

1-3. MANUAL SUMMARY

1-4. This manual is divided into eight sections, each covering a particular topic for the
operation and service of the HP 5335A. The topics by section number are:

SECTION |, GENERAL INFORMATION. Provides the instrument specifications, instru-
ment identification, description of options, accessories and recommended test
equipment.

SECTION I, INSTALLATION. Provides information about initial inspection, preparation
for use, storage and shipment, field installation of options, and HP-IB interconnections.

SECTION 1il, OPERATION AND PROGRAMMING. Provides information about oper-
ating characteristics, panel features, local and remote operating instructions, operator’s
maintenance, and programming. The operation of Options 020 and 030 is included in
this section.

SECTION 1V, OPERATIONAL VERIFICATION. Provides abbreviated procedures for
operational verification which give the operator a high degree of confidence that the
5335A is operating properly.

SECTION V, ADJUSTMENTS. Provides the procedures and adjustment locations required
to properly maintain the instrument operating characteristics within specifications.

SECTION VI, REPLACEABLE PARTS. Provides ordering information for all replaceable
parts and assemblies within the instrument.

SECTION VII, MANUAL CHANGES. This section is reserved for manual change infor-
mation which effectively “backdates” the technical areas of the manual to apply to
older instruments.

SECTION VIII, SERVICE. This section provides the instrument theory of operation,
troubleshooting information, repair techniques, and schematic diagrams.

1-5. SPECIFICATIONS

1-6. The instrument specifications are listed in Table 1-1. These specifications are the perform-
ance standards or limits against which the instrument may be tested.

1-7. SAFETY CONSIDERATIONS

1-8. The 5335A Universal Counter is a Safety Class | instrument (provided with a protective earth
terminal), designed according to international safety standards. This operating and service
manual contains information, cautions, and warnings which must be followed by the user to
ensure safe operation and keep the instrument in safe condition.
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Table 1-1. Specifications

INPUT CHARACTERISTICS
(Channel A and B)

Range:
DC coupled, 0 to 100 MHz.
AC 1 M1, 30 Hz to 100 MHz.
AC 50 £}, 200 KHz to 100 MHz.
NOTE: Channel A range 200 MHz when
in Frequency A and Ratio modes.
Sensitivity (X1):
25 mV rms sine wave.
75 mV peak-to-peak pulse at minimum
pulse width of 5 ns.
Dynamic Range (X1):
75 mV to 5V peak-to-peak, to 100 MHz.
75 mV to 2.5V peak-to-peak, > 100 MHz.
Signal Operating Range (X1, DC):
-5V dc to +5V de.

either channel will not affect other channel.
Trigger Level Range (X1):

Auto Trigger OFF:
Preset: Set to OV dc NOMINAL.
Adjustable: -5V dc to +5V dc.

Auto Trigger ON:
Preset: Set to NOMINAL 50% point of

input signal.

peaks of input signal.
Auto Trigger (X1):
Range (50% duty cycle):
DC coupled, 30 Hz to 200 MHz.
AC 1 M1}, 30 Hz to 200 MHz.
AC 50 (), 200 kHz to 200 MHz.
Minimum Signal: 100 mV rms.
Duty Cycle Range: 10% to 90%.
Response Time: 3 seconds TYPICAL.
NOTE: Auto Trigger requires a repetitive
signal.
Coupling: AC or DC, switchable.
Impedance: 1 M{)} NOMINAL shunted by
< 35 pf, or 50 () NOMINAL, switchable. In
COMMON A, 1 M} is shunted by < 50 pf.

Slope: Independent selection of + or - slope.

Range: 0 to 200 MHz, prescaled by 2.
LSD** Displayed:
Ins
Gate Time
Resolution: .
+(2XLSD)+ 1.4x ngger Error®

Gate Time

X FREQ.

Crosstalk (X1): <500 mV rms, 0 to 100 MHz,
or < 250 mV rms, 100 to 200 MHz, sine wave in

Adjustable: NOMINALLY between + and -

Attenuator: X1 or X10 NOMINAL, switchable.

Channel Input: SEPARATE or COMMON A,

switchable.
Damage Level (AC or DC):

IMOX1:
DCto2kHz ........ 250V (DC +AC rms)
2to 100 kHz .... (5X 105V rms Hz) /FREQ
>10kHz ....................... 5V rms

1Ma X 10:
DCto20 kHz ....... 250V (DC + AC rms)
20 to 100 kHz ... (5 X 108V rms Hz) /FREQ
>100kHz .......... 50V rms

500:
DCto200MHz . ................. 5V rms

FREQUENCY A

X FREQ. (e.g., 9 digits in a second)

X FREQ.

Accuracy: * (Resolution) * (Time Base Error)

PERIOD A

Range: 10 ns to 107s.
LSD** Displayed:
1 ns
Gate Time

Resolution:
Trigger Error**
+2XLSDy+x 14X —Gme
Accuracy: * (Resolution) + (Time Base Error)
X PER.
Period Average: User selects MEAN function, and
n = 100, or n = 1,000.

X PER. (e.g., 9 digits in a second)

X PER.

TIME INTERVAL A—-B

Range: 0 ns to 107s.

LSD** Displayed: 1 ns (100 ps using MEAN).

Resolution: + (2X LSD) + (START Trigger Error**)
+ (STOP Trigger Error**).

Accuracy: * (Resolution) + {Time Base Error) X
T1 + (Trigger Level Timing Error**) +(2 ns).

Gate Mode: MIN only.

Time Interval Average: User selects MEAN func-
tion, and n = 100, or n = 1,000.

TIME INTERVAL DELAY (Holdoff)

For Time A—B, 1/Time A--B, Pulse A, (Time
B~ A, Pulse B), front panel Gate Adjust control
inserts a variable delay between START and
enabling of STOP. Electrical inputs during delay
are ignored. Delay ranges are same as gate time
ranges (100 us to 4s NOMINAL) for gate modes
of Fast, Norm, and Manual. Delay measured by
pressing Gate Time key. All other specifications
are same as Time Interval A~B.

INVERSE TIME INTERVAL A—B

Range: 10 7 to 10° units/second.

LSD Displayed, Resolution, and Accuracy are
inverse of Time Interval A—B specifications. If
Time Interval A—B is zero, display will be zero.

RISE AND FALL TIME A

Range: 20 ns to 10 ms transitions with 50 Hz to
25 MHz repetition rates (50% duty cycle).

Minimum Pulse Height: 500 mV peak-to-peak.

Minimum Pulse Width: 20 ns.

Duty Cycle Range: 20% to 80%.

LSD Displayed and Resolution are same as
Time Interval A—B specifications.

Accuracy: * (Tl Accuracy) + (Trigger Level
Setting Error** at 10% point) + Trigger Level
Setting Error** at 90% point).

Input Mode: Automatically set to COMMON A
with 10% and 90% trigger levels.
Gate Mode: MIN only.

PULSE WIDTH A

Range: 5 ns to 107s.
Trigger Point Range: 40% to 60“ of pulse height.
LSD Displayed and Resolution are same as
Time Interval A—B specifications.
Accuracy: * (Resolution) + (Time Base Error)
X PULSE = (Trigger Level Timing Error**) & 2 ns.

DUTY CYCLE** A

Range: 1" to 9%, 0 1o 100 MHz.
Trigger Point Range: 40" to 60" of pulse height.
LSD** Displayed:

Ins

PER X 100%.
Resolution:
4 PULSE + | PULSE Rest?lunon | X 100
PER - | PER Resolution |
- DUTY CY).
Accuracy:
‘. PULSE + | PULSE Accuracy | X 100%
PER - | PER Accuracy |
- DUTY CY).

Gate Mode: MIN only.
NOTE: Constant duty cycle required during
measurement.

SLEW RATE** A

Range: 50 V/s 1o 108 V/s slew rate with 50 Hz to

25 MHz repetition rates (50" duty cycle).
Minimum Pulse Height, Width, and Duty

Cycle Range are same as Rise and Fall Time A.
LSD** Displayed:

lTlS—éTnFZT! X SLEW; three digits maximum.
Resolution:

4+ JTRIGLVLB-TRIGLVL A +20 mV

~ JRISE/FALL| - |RISE/FALL Resolution|

- JSLEW | .
Accuracy:
4, |TRIGLVLB - TRIG LVL A} X 1.003 + 40mV
- |RISE/FALL | - |RISE/FALL Accuracy |

- |SLEW}).
Input Mode: Automatically set to COMMON A
with 10% and 90" trigger levels.
Gate Mode: MIN only.

RATIO A/B

Range:
Channel A, 0 to 200 MHz (prescaled by 2).
Channel B. 0 to 100 MHz.
LSD** Displayed:
RATIO
FREQ X Gate Time"*

where FREQ is higher frequency after prescaling.
Resolution:

+ LSD + _Trigger Error % RATIO,
Gate Time

where Trigger Error is on lower
frequency after prescaling.
Accuracy: Same as Resolution.

TOTALIZE A

Range: 0 to 100 MHz.

LSD** Displayed: 1 count of input
HP-IB Output: At end of gate.
Manual:

Count Reset: Via RESET key.

HP-IB Output: Totalize data on-the-fly sent
if Cycle mode set to Single. Input frequency
range in this mode is 0 to 50 Hz NOMINAL.

Gated:

Count Reset: Automatic after measurement.

Resolution: + LSD

Accuracy: Same as Resolution.

*Specifications describe the instrument’s warranted performance. Supplemental characteristics are intended to provide information useful in applying the instrument by
giving TYPICAL or NOMINAL, but nonwarranted performance parameters. Definition of terms is provided at the end of the specification section. For a more detailed
explanation, see Application Note 200-4 “Understanding Frequency Counter Specifications”.

**See Definitions section for further information.

1-2
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PHASE** A rel B

Range: -180° to 360°, Range Hold off, or 0° to
360°, Range Hold on, with signal repetition
rates of 30 Hz to 1 MHz.

Minimum Signal: 100 mV rms.

LSD** Displayed: 0.1°.

Input Mode: Automatically set to 50" trigger
level in A and B channels.

Gate Mode: MIN only.

NOTE: Constant phase required during measure
ment.

Resolution: Accuracy:
Tly + | Tly Resolution| + Tlp + |Tl; Resolution} (T Tl errory 4 4T, Tl errory
b4 x 360° * Resolution + x 360°
2[PER A - |PER A Resolution | ] 2UPER ¢ PER )
— PHASE (expressed in + degrees) = PHASE (exprossed n - degrees)

—15°L

_10°J_

Error

Channel B = 1.5V rms {Sine Wave)

Vrms

Channel A

t +— (Sine Wave)
1 1.5

Typical phase uncertainty for PHASE A rel B measurements
where channel B is 1.5 V RMS and channel A is varied in amplitude

NOTE: When signal B is smaller than signal A phase measurement uncertainty tends to be positive.
Tl; and T, are times between 50" points of A and B as illustrated in the DEFINITIONS section.

Ty error and T, error are the errors due to: 1) Trigger Level Timing Error, 2) Trigger Level Setting

Error, and 3) Trigger Error due to noise.

GATE TIME

Range: 100 ns to 107s.

LSD** Displayed: Up to three digits with Ext.
Arm Enable OFF, 100 ns when ON. MIN Gate
Mode display zero.

NOTE: Time displayed and actual gate time may
differ due to input signal synchronization
of gate.

TRIGGER LEVEL

Range: X1, +51t0 -5 wolts.

X10, +50 to -50 volts.
Resolution: X1, 10 mV; X10, 100 mV.
Accuracy (X1): = 20 mV, = 0.5% of reading.
NOTE: Reading is center point of hysteresis

band. When in X 10, reading is multiplied by 10.

TIME BASE

Standard Crystal:

Frequency: 10 MHz.

Aging Rate: <3 X 10" /month.

Temperature: <4 X 10 ©, 0 to 50°C.

Line Voltage: < 1 x 10"/ for 10% change.
High Stability Crystal: See Option 010.
External Time Base Input: Rear panel BNC

accepts 5 or 10 MHz, 200 mV rms into 1 k{});

5V rms maximum,

Time Base Out: 10 MHz, >1V p-p into 50 (2 via
rear panel.

**See Definitions section for further information.

STATISTICS

Sample Size: Selectable between either N = 100
or N = 1000 samples.

Std. Dev.: Displays a standard deviation of
selected sample size.

Mean: Displays mean estimate of selected sample
size.

Smooth: Performs a weighted running average
and truncates unstable least significant digits
from display.

NOTE: Statistics functions performed after Math
functions.

MATH

All measurement functions, with exception of

GATE TIME and TRIG LVL, may be operated

upon by Math functions. Offset, Normalize, and

Scale may be used independently or together

as follows:

Measurement + Offset
Normalize

Display = X Scale.
Numbers are entered via blue labeled keys.
DISABLE key will toggle off and on all active
math keys.

Number Value Range: +1 x 10-2to + 9 x 109 .

Last Display: Causes value of previous display
to Offset (1egative value), Normalize, or Scale
all subsequent measurements.

Measurement t-1: Causes each new measure-
ment to be Offset (negative value), Normalized,
or Scaled by each immediately preceding
measurement.

HEWLETT-PACKARD
INTERFACE BUS

Programmable Controls: All measurement
functions, Math, Statistics, Reset, Range Hold,
Ext. Arm Enable/Slope, Check, Gate Adj.

{(~1 ms to 1s), Gate Open/Close (gate
times to =), Gate Mode, Cycle, Preset, Slope,
Common A, Auto Trigger.

Special Functions: FREQ B, PULSE B, TIME
B--A, TOT A-B, LEARN, MIN, MAX_ all
internal diagnostic routines.

HP-IB Commands: Trigger, Clear, Remote,
Local, Local Lockout, Require Service.

Data Output Rate: Fixed output format con-
sisting of 19 characters plus CR and LF output
in TYPICALLY 8 ms. Number of readings
second dependent on function, gate, and cycle
used (~15 readings second maximum).

GENERAL

Function Memory: Front panel settings for
Math, Statistics, Range Hold, Ext. Arm Enable,
Gate, and Cycle stored for current function
and immediately preceding function. GATE
TIME and TRIG LVL do not affect memory.

Gate: Minimum, manual, or continuously variable
(NORM/FAST) via Gate Adj. control.
NORM: 20 ms to 4s NOMINAL.

FAST: 100 us to 20 ms NOMINAL.

MIN: Minimum gate time. Actual time depends
on function. For FREQ A, (FREQ B),

FREQ C, and PER A, minimum gate = (one
period of input) X (prescale factor).

MANUAL: Each press opens or closes gate.

Cycle: Determines delay between measurements.
NORM: No more than 4 readings per second

NOMINAL.

MIN: Updates display as rapidly as possible
(~15 readings per second, depending on
function).

SINGLE: One measurement taken with each
press of button.

Arming: Ext. Arm Enable key allows rear panel
input to determine Start and/or Stop point of
a measurement. External gate defined by both
Start and Stop armed. All measurements are
armable except Manual Totalize, Phase, and
Trigger Level. -
Start Arm: + or - slope of arm input signal

starts measurement.

Stop Arm: + or - slope of arm input signal
stops measurement. When used, Start arm
must occur before Stop arm.

Ext. Arm Input: Rear panel BNC accpts TTL
into 20 k{.

Minimum Start to Stop Time: 200 ns.

Trigger Level Out: DC output into 1 M{} via
rear panel BNC’s for Channel A and B; not
adjusted for attenuators.

Accuracy at DC (X1): + 15 mV + 0.5% of
TRIG LVL reading.

Gate Out: TTL level into 1 kf}; goes low when
gate open; rear panel BNC.

Range Hold: Freezes decimal point and
exponent of display.

Reset: Starts a new measurement cycle when
pressed.

Check: Performs internal self test and lamp test.

Display: 12 digit LED display in engineering
format; exponent range of +18 to -18.

Overflow: All measurements which would
theoretically cause a display of more than 12
digits will display 12 most significant digits.

Operating Temperature: 0 to 50°C.

Power Requirements: 100, 120, 220, 240 VAC
(+5%, -10%), 48-66 Hz; 130 VA max.

Weight: Net, 8.8 kg (19 lbs. 8 0z.); shipping,
13.6 kg (30 ibs.).

Dimensions: 425.5 mm W X 132.6 mm H
% 345.4 mm D (16%™ X 5% X 13%,7), not
including removable handles.
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Table 1-1. Specifications (Continued)

Option 010: High Stability Time Base (Oven)

Frequency: 10 MHz.

Aging Rate: <5 X 10 '%/day after 24 hr.
warm up.

Short Term: <1 X 10 'Yrms for 1s average.

Temperature: <7 X 10 %, 0 to 50°C.

Line Voltage: <1 X 10 0 for 10% change.

Warm-Up: Within 5 X10 ? of final value in
20 min.

Option 020: DC Digital Voltmeter

Range: 4 digits, autoranging, autopolarity, in
* 10, £ 100, + 1000 V ranges.

Sensitivity: 100 4V, 1 mV, 10 mV, 100 mV for
+1V, + 10V, £ 100V, + 1000V readings.

LSD** Displayed: Same as sensitivity.

Accuracy (10 min. warm-up): *+ 0.045% of
reading £ 0.02% of range; for 1000V range,
+ 0.06% of reading +£0.02% of range. For
60 days at 24°C * 5°C, RH < 80%, and
gate > 100 ms.

Temperature Coefficient: * (0.0055% of
reading + 0.005% of range)/°C; for 1000V
range, * (0.008% of reading + 0.0005% of
range)/°C.

LSD Displayed; Unit value of Least Significant
Digit displayed. Calculations should be rounded
up to nearest decade, with a 12 digit mantissa
maximum,. If truncation required, most signifi-
cant digits are kept.

Trigger Error:

V(260 V)2 + o2

Input slew rate at trigger point

rms typical

where e, is the rms noise voltage of the input for
a 200 MHz bandwidth.

Trigger Level and Trigger Point {X1):

Actual Trigger
Point {+ Slope)

Trigger Level
Reading

Actual Trigger
Point {-Slope}

At = Trigger Level Timing Error
Trigger Level Timing Error (X1): Applies to
Time Interval measurements;

36 mV
| Input slew rate at START trigger point |

~ 36 mV
| Input slew rate at STOP trigger point |

OPTIONS

Input Type: Floating pair.

Input Impedance: 10.M(} + 1".

Maximum Input: Hito Lo, + 1000V all ranges.
Lo to chassis ground, + 500V.

Response Time: 100 ms to within 1'% of final
value, within one range.
Normal Mode Rejection: 30 dB at 50/60 Hz.

Effective Common Mode Rejection (1 k(}
unbalanced): = 110 dB at 50/60 Hz.
Filter: Single pole from 10 Hz NOMINAL.

Option 030: 1.3 GHz C Channel

Input Characteristics

Range: 150 MHz to 1.3 GHz, prescaled by
20.

Sensitivity:
10 mV rms sine wave (-27 dBm) to 1| GHz.
100 mV rms sine wave (-7 dBm) to 1.3 GHz.
Sensitivity can be decreased continuously
by up to 20 dB NOMINAL, 150 to 1000
MHz and 14 dB NOMINAL, 1 to 1.3 GHz
via sensitivity control. Trigger level is fixed
at OV NOMINAL.

DEFINITIONS

Trigger Level Setting Error (X1): Applies to
Rise/Fall, Slew, and Phase measurements:
+ 2% of input p-p voltage + 40 mV
Input slew rate at trigger point

Duty Cycle: Percentage of time a signal is high
or low, depending on Slope A setting. Trigger
point is high/low dividing point.

PULSE
PER

|— Puise (+)—-}t—rutse (-1 —
| 1 |

Trigger I/ \ |
Point
-7
I
!A PER >

DUTYCY =

X 100%;

Slew Rate: Effective slope between 10% and
90% points of rising or falling signal depending
on Slope A setting. Va

(T) = Rise/Fall}

Dynamic Range:
10 mV to 1 V rms (40 dB), to 1 GHz.
100 mV to 1 V rms (20 dB), to 1.3 GHz.

Signal Operating Range: +5V dc to -5V dc.
Coupling: AC.
Impedance: 50 {} NOMINAL (VSWR,

< 2.5:1 TYPICAL).

Damage Level: + 8V (DC + AC peak), fuse
protected. Fuse located in BNC connector.

Frequency C
Range: 150 MHz to 1.3 GHz, prescaled
by 20.
LSD** Displayed, Resolution, and
Accuracy are same as Frequency A.

Ratio C/A
Range:
Channel A, 0 to 200 MHz (prescaled
by 2).
Channel C, 150 to 1300 MHz (prescaled
by 20).
LSD** Displayed, Resolution, and
Accuracy are same as Ratio A/B.

Phase: Angle, with respect to B signal, between
50% points of Channel A and B signals, trigger
slopes selected by Channel A and B slope
switches.

T, + Tl

PHASE = X 360°,

N S
PER

TI; is time between 50% points of A then B
signals using slopes defined during Phase
measurement.

Tl, is time between 50% points of A then B
signals using complement slopes to TI,.

Channel A Signal
{+ Stope} /
\/ -

50% —,

Channel B Signat
{+ Siope)

r----____x
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1-9. INSTRUMENT IDENTIFICATION

1-10. 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 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 Service 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 VII.

1-11. ACCESSORIES

1-12. Table 1-2 lists accessory equipment supplied and Table 7-3 lists accessories available.

Table 1-2. Equipment Supplied

DESCRIPTION HP PART NUMBER
Detachable Power Cord 229 cm (714 feet long) 8120-1378

Table 1-3. Accessories Available

DESCRIPTION HP PART NUMBER
Rack Mounting Adapter Kits:
Rack Mount with Handles attached 5020-8874
Rack Mount with Handles removed 5020-8862
Signature Analyzer Model 5004A
2—1300 MHz Preamplifier Model HP 10855A
Time Interval Probes Model 53638

1-13. DESCRIPTION

1-14. The HP Model 5335A is a Universal Counter capable of measuring input signals up to
200 MHz. The instrument’s basic measurement functions include Frequency, Period, Time,
Ratio, Totalize, and Volts. The resident microprocessor and MRC (multiple-register-counter)
greatly expand the usefulness of the counter by performing post measurement data manipu-
lation. This allows the additional power and ¢convenience of user-defined measurement function
keys for Statistical Data, Math Functions, Pulse Width, Rise/Fall Time, Slew Rate, Duty Cycle, and
Phase Relationship. Interpolating oscillators, phase-locked to the instrument’s time base, allow
measurements to be resolved near 1 nanosecond.

1-15. The 5335A front-end provides two independent input channels, featuring matched high
performance 200 MHz input amplifiers. Each input channel includes a full compliment of input
signal conditioning controls. Additionally, the 5335A offers extensive control of triggering and
arming. Most measurements are displayed in engineering notation, with the digits grouped into
three’s for convenience. Four modes of gate selection are provided on the front panel.

1-16. HP-IB provides remote control of programming and data output.
1-17. OPTIONS
1-18. The following lists the options available for the 5335A. Specifications for the options are

given in Table 1-1. If an option is included in the initial order, it will be installed at the factory
and ready for operation upon receipt. If an option is available for field installation, it will be

1-5
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supplied as a retrofit kit. For field installation of Options 010, 020, and 030, refer to Section Il
for kit part numbers and instructions.

Option Description
010 High Stability Time Base (Oven Oscillator)
020 DC Voltmeter Module
030 C Channel Input Module

1-19. RECOMMENDED TEST EQUIPMENT

1-20. The test equipment listed in Table 1-4 is recommended for use during performance tests,
adjustments, and troubleshooting. Substitute test equipment may be used if it meets the required
characteristics listed in the table.

Table 1-4. Recommended Test Equipment

RECOMMENDED

INSTRUMENT REQUIRED SPECIFICATION HP MODEL USE
Oscilloscope 200 MHz bandwidth, 1715A T A

X-Y capability
Digital Voltmeter 20V range, 0.05V resolution 3456A/B AT
Signature Analyzer 5335A compatibility 5004A T
Controller HP-IB compatible 9825A ov

¢ HP-IB interface for 9825A 98034A ov

¢ String-Adv. Programming ROM 98210A ov

¢ Plotter-Gen /0O — Extended 170 98214A ov
Function Generator 3312A A, P, OV
Signal Generator 200 MHz bandwidth 8654A/B ov, P
5002 RF Termination SMC type ~ 1250-0839 T
Synthesized Signal 1300 MHz, 150 mV rms 8660B/86602B A, OV, P
Generator
Front Panel switch 5020-8160 T
replacement tool
(heat stacking tool)
Flat Ribbon assembly 26-AWG, 18-conductors 8120-2463 T

Troubleshooting
Adjustments
Performance Tests

T
A
P

0]

1-6
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SECTION 11
INSTALLATION

2-1.  INTRODUCTION

2-2. This section contains information for unpacking, 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 damaged, 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 carton and packing material for the carrier’s inspection. The Hewlett-Packard Sales and
Service Office will arrange for repair or replacement of your instrument without waiting for the
claim against the carrier to be settled.

2-5. PREPARATION FOR USE

2-6. Power Requirements

2-7. The 5335A requires a power source of 100-, 120-, 220-, or 240-volt ac, +5%, -10%, 48 to 66 Hz
single phase.

2-8. Line Voltage Selection

2-9. The HP 5335A Universal Frequency Counter is equipped with a power module that con-
tains a printed circuit line voltage selector card to select 100-, 120-, 220-, or 240-volt ac operation.
Before applying power, the pc selector card must be set to the correct position and the correct
fuse must be installed as described below.

CAUTION

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

2-10. Power line connections are selected by the position of the plug-in pc selector card in the
module. When the card is plugged into the module, the only visible markings on the card indi-
cate the line voltage to be used. The correct value of line fuse, with a 250-volt rating, must be
installed after the card is inserted. This instrument uses a 1A fuse (HP Part No. 2110-0360) for
100/120-volt operation; a 0.5A fuse (HP Part No. 2110-0202 for 220/240-volt operation.

2-11. To convert from one line voltage to another, the power cord must be disconnected from
the power module before the sliding window covering the fuse and card compartment can be
moved to expose the fuse and circuit card. See Figure 2-1.

2-12.  Pull on the fuse lever to remove the fuse and then pull the card out of the module. The
fuse lever must be held to one side to extract and insert the card. Insert the card so the marking
that agrees with the line voltage to be used is visible.

2-13. Return fuse lever to normal position, insert correct fuse, slide plastic window over the
compartment, and connect the power cord to complete the conversion.

2-1
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SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse-pull to left,
2. Select operating voltage by orienting PC board to

position desired voltage on top-left side. Push board
firmly into module siot.

3. Rotate fuse-pull back into normal position and re-insert
fuse in holders, using caution to select correct fuse value.
Operating voltage is shown
in module window.

Figure 2-1. Line Voltage Selection

2-14. Power Cable I
| WARNING I

BEFORE SWITCHING ON THIS INSTRUMENT, THEPROTECTIVE
EARTH TERMINALS OF THIS INSTRUMENT MUST BE CON-
NECTED 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 NE-
GATED BY THE USE OF AN EXTENSION CORD (POWER CABLE)
WITHOUT A PROTECTIVE CONDUCTOR (GROUNDING).

2-15. The 5335A is shipped with a three-wire power cable. When the cable is connected to an
appropriate ac power source, this cable connects the chassis to earth ground. The type of power
cable plug shipped with each instrument depends on the country of destination. Refer to Fig-
ure 2-2 for the part numbers of the power cable and plug configurations available.

8120-1351 8120-1369 8120-1689 £

% = o~
(o POWER-INPUT

/ N~ 2
IEENY \/ L SOCKET
§o NS Ln

81201378 8120-0698 81202014

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

2-2
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2-16. Operating Environment

2-17. TEMPERATURE. The 5335A may be operated in temperatures from 0°C to +55°C.

2-18. HUMIDITY. The 5335A may be operated in environments with humidity up to 95%.
However, it should be protected from temperature extremes which cause condensation in
the instrument. Option 020, DVM, may be operated in environments with humidity up to 80%.

2-19. ALTITUDE. The 5335A may be operated at altitudes up to 4,600 metres (15,000 feet).
2-20. HP-IB INTERCONNECTIONS

2-21. HEWLETT-PACKARD INTERFACE BUS. Interconnection data concerning the rear panel
HP-1B connector is provided in Figure 2-3. This connector is compatible with the HP 10631A/
B/C/D HP-IB cables. The HP-IB system allows interconnection of up to 15 (including the con-
troller) HP-IB compatible instruments. The HP-IB cables have identical “piggyback’ 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 configu-
ration desired. There must, of course, be a path from the calculator (or other controller) to every
device operating on the bus. As a practical matter, avoid stacking more than three or four cables
on any one connector. If the stack gets too large, the force on the stack produces 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.

2-22. CABLE LENGTH RESTRICTIONS. To achieve design performance with the HP-IB, proper
voltage levels and timing relationship 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:

The total cable length for the system must be less than or equal to 20 metres (65 feet).

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

c. To total number of instruments connected to the bus must not exceed 15.
2-23. 5335A HP-IB Address

2-24. The 5335A contains a rear panel HP-1B instrument address selection switch. There are five
switches, designated As, A4, A3, A2, A1 which are used to select the address. Instructions for
setting and changing the address are provided in Section 111 of this manual along with program-
ming codes. When the instrument is turned on, the setting of the address switches is momentarily
displayed in decimal.

2-25. HP-IB Descriptions

2-26. A description of the HP-IB is provided in Section Il of this manual. A study of this infor-
mation is necessary if the user is not familiar with the HP-IB concept. Additional information
concerning the design criteria and operation of the bus is available in |EEE Standard 488-1978,
titled “IEEE Standard Digital Interface for Programmable Instrumentation”.

2-3
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PIN | LINE
1 | DIO1
2 | DIO2
s | pios CAUTION
4 | Dlo4 The 5335A contains metric threaded HP-1B cable mounting studs
13 | DIO5 as opposed to English threads. Metric threaded HP 10631A, B, C,
14 | DIO6 or D HP-IB cable lockscrews must be used to secure the cable to the
15 | DIO7 Instrument. ldentification of the two types of mounting studs and
16 | DIO8 lockscrews is made by their color. English threaded fasteners are
5 | EOI colored silver and metric threaded fasteners are colored black.
17 | REN DO NOT mate silver and black fasteners to each other or the
6 | DAV threads of either or both will be destroyed. Metric threaded HP-IB
7 | NRFD cable hardware illustrations and part numbers follows.
8 | NDAC
9 |IFC
10 SRQ LONG MOUNTING SHORT MOUNTING
1 ATN LOCKSCREW STUD STUD
12 | SHIELD-CHASSIS GROUND 1390-0360 0380-0643 0380-0644
18 | P/O TWISTED PAIR WITH PiN 6 : S | . —
19" | P/O TWISTED PAIRWITH PIN 7 | THESE PINS S l. 6.5mm 4.9mm
20 | P/O TWISTED PAIR WITH PIN 8 ARE 334 % —
‘21 P/O TWISTED PAIR WITH PIN 9 INTERNALLY E
22 | P/O TWISTED PAIR WITH PIN 10 § GROUNDED = ==
23 | P/O TWISTED PAIR WITH PIN 11 = %
24 | iISOLATED DIGITAL GROUND == =

Logic Levels

(i
]

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

Programming and Output Data Format

Refer to Section lll, Operation

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Avallable

HP 10631A, 1 metre (3.3 ft.), HP 10631B, 2 metres (6.6 ft.),
HP 10631C, 4 metres (13.2 ft.), HP 10631D, 1/2 metre (1.6 ft.).

Cabling Restrictions

1. A Hewlett-Packard Interface Bus System may contain no more than 2 metres (6.6 ft.) of

connecting cable per instrument.

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

2-4

Figure 2-3. Hewlett-Packard Interface Bus Connection
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2-28. To obtain the necessary paI:ts for installation of an option, order by part number as
listed in Table 2-1.

Table 2-1. Field Installable Options

OPTION DESCRIPTION DESIGNATOR PART NUMBER " | QTY

010 A15 Oven Oscillator Assembly A15 10811-60101 1
6/32 X 516 screw 2360-0115 2
Fiber washer 3050-0005 2
Retrofit Kit Number (includes all parts
in Option 020) 05335-60202

020 A8 DVM Board Assembly A8 05335-60008 1
DVM Front Panel 05335-00007 1
Positive Cable Assembly ABW1 05335-60110 1
Negative Cable Assembly ABW2 05335-60111 1
Plastic nut (38 in. - 13 mm) 2950-0144 2
Retrofit Kit Number (includes all parts
in Option 030) 05335-60203

030 A9 Channel C Board Assembly A9 05335-60009 1
Channel C Front Panel 05335-00008 1
Channel C RF Cable Assembly AIW1 05335-60105 1
Channel C Sensitivity Cable Assembly A9W2 05335-60106 1
Pre-amp Power Cable Assembly A9IW3 05335-60109 1
Fuse holder 05305-20104 1
Teflon insulator 05305-20105 1
Special BNC 05305-60205 1
SMC Connector 05305-60206 1
Hex nut 0590-0038 1
0.12A mini-axial fuse 2110-0301 1
Lockwasher 2190-0068 1
Plastic nut (38 in. - 13 mm) 2950-0144 1

2-29. Field Installation Of Option 010

2-30. To install Option 010, first obtain parts listed in Table 2-1, then proceed as follows:

a. Disconnect the power cable from the 5335A (safety precaution).

WARNING

THE AC POWER CIRCUITS TO TRANSFORMER T1 AND THE
UNREGULATED DC VOLTAGE ARE STILL ON EVEN WHEN THE
POWER SWITCH IS OFF. CONTACT WITH THESE CIRCUITS
CAN RESULT IN INJURY TO PERSONNEL OR DAMAGE TO

EQUIPMENT.

b. Remove the top and bottom covers of the 5335A.

¢.  Remove electrical lead (jumper), P/N 8159-0005, that connects A4U1B(6) and U2B(6).

d. Apply power to the 5335A and check all voltages at A4XA15 connector per A4 schematic
diagram, especially A4XA15 (14).

e. Disconnect the power cable from the 5335A.

f.  Plug the oven oscillator (either 10544A or 10811A) into A4XA15 and secure oven oscillator
to A4 assembly from underneath, with two screws (8/32 X 5/46) and fiber washer provided
(P/N 3050-0005).

2-5
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8.

Restore top and bottom covers to the 5335A.

h. Apply power to the 5335A and verify counter operation by performing the operational

2-31.

2-32.

verification in Section [V.
Field Installation Of Option 020

To install Option 020, order parts listed in Table 2-7 or order Retrofit Kit P/N 05335-60202,

then proceed as follows:

i.
.
2-33.

2-34.

Disconnect power cable from the 5335A (safety precaution).
Remove the top and strapped-side cover (right side) of the 5335A.

Remove blank panel by removing the two 546 nuts that holds the blank panel to the
front panel.

Install Positive cable assembly, P/N 05335-60110, through the upper hole of the DVM
front panel (P/N 05335-00007) and the corresponding hole in the main frame, and
secure the cable and panel with 34 in. (13 mm) plastic nut, P/N 2950-0144, to the frame.

Install Negative cable assembly, P/N 05335-60111, through the lower hole of the DVM
front panel and the corresponding hole in the main frame, and secure it with plastic nut.

Use tie-wraps to bind the positive and negative cable assemblies together,

Connect the Positive cable (red/blue) assembly to terminal marked “INPUT” on the
circuit side of the DVM board assembly; connect the Negative cable (black) assembly to
terminal marked “COM” on same side of board.

Install DVM board into A2XA8 connector of the A2 amplifier support board (see
assembly locator, Figure 8-24); secure A8 with two pozidriv screws to main frame.

Perform Option 020 adjustment as described in paragraph 5-17.

Replace side and top covers.
Field Installation Of Option 030

To install Option 030, order parts listed in Table 2-1 or order Retrofit Kit 05335-60203, then

proceed as follows:

a.
b.

C.

Disconnect power cable from the 5335A (safety precaution).
Remove top and strapped-sided cover of the 5335A.

Remove blank panel by removing the two 5 hex nuts that holds blank panel to the
main frame.

Install Special Input BNC (provided) through the lower hole of the Channel C front
panel (P/N 05335-00008) and the corresponding hole in the main frame, and secure the

special BNC and panel with hex nut, P/N 0590-0038, to the frame as illustrated in
Figure 2-4.

Connect the brass SMC connector on one end of A9W1 to the INPUT C BNC; connect
the other end of AAW1 to A9)3.

Install Preamp Power Cable assembly (A9W3) through the middle hole of Channel C
front panel, and secure it with plastic nut, P/N 2950-0144, to the frame; connect the
other end of A9W3 red and white wires to A9J4 (to test pins marked “R” and “W”),

Install Sensitivity cable assembly (A9W2) through the upper hold of Channel C front
panel and secure it with a 846 hex nut; install the Channel C sensitivity control knob;
connect the other end of A9W2 cable to A9J1.
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h. Install A9 Channel C board into A2XA9 connector of the A2 amplifier support board (see
. assembly locator, Figure 8-24). Secure A9 with a pozidriv screw to main frame.

i. Perform Option 030 adjustment as described in paragraph 5-19.

j. Replace side and top covers.

2-35. When Option 030 C Channel is installed, the operator may be required to replace the
input BNC fuse. This is a 1/8A fuse (HP Part No. 2110-0301) which is located within the INPUT C
BNC connector (see Figure 2-4 for details). To replace the fuse, disconnect the power cord,
unscrew the special BNC barrel (P/N 05305-60205) and, with needle-nose pliers, remove and
replace the fuse. Reinstall the BNC barrel, and tighten using a BNC cable connector. Be careful
not to overtighten.

INSULATOR FLAT WASHER
05305-20106 2190-0068
HEX NUT
BODY 0590-0038
SPECIAL 05305-20104
BNC LOCKWASHER
05305-60205 - 1250-0632
PANEL  MAIN
FUSE FRAME
\\ 2110-0301 W
MAIN MINI-CONNECTOR
PANEL , FRAME 05305-60206
NOTE: USE A BNC CONNECTOR TO REMOVE AND
TIGHTEN THE FUSE JACK.

Figure 2-4. Details of Input Connector 1 and Fuse Mounting
2-36. STORAGE AND SHIPMENT
2-37. Environment

2-38. The instrument may be stored or shipped in environments within the following limits:

TEMPERATURE .......coiiviiiiiiin, -40°C to +75°C
HUMIDITY i Up to 95%
ALTITUDE .......coiiviiiiiiiinn, 7,620 metres (25,000 feet)

2-39. The instrument should also be protected from temperature extremes which cause
condensation within the instrument.

2-40. Packaging

2-41. ORIGINAL PACKAGING. Containers and materials identical to those used in factory
packaging are available through Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicating the type of service required, return
address, model number, and full serial number. Also, mark the container FRAGILE to ensure

. careful handling. In any correspondence, refer to the instrument by model number and full
serial number.

2-7
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2-42. OTHER PACKAGING. The following general instructions should be used for repacking
with commercially available materials:

a. Wrap instrument in heavy paper or plastic. (If shipping to Hewlett-Packard office or
service center, attach tag indicating 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.

CAUTION

The instrument front handles must be left attached to avoid
damage to controls.

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 container.
Protect control panel with cardboard.

d. Seal shipping container securely.
e. Mark shipping container FRAGILE to ensure careful handling.

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

2-8
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SECTION Il
OPERATION AND PROGRAMMING

3-1. INTRODUCTION

3-2. This section provides the operating and programming information for the HP 5335A
Universal Counter. It explains the operating characteristics, operating functions, controls, and
all modes of operation. Detailed operating instructions, an operator’s check, and remote
programming information are provided in this section.

3-3. OPERATING CHARACTERISTICS

3-4. The 5335A is a system and benchtop universal counter. Basic functions include frequency,
period, time, ratio, totalize, and volts. Inputs enter into two 200 MHz matched amplifiers and
are measured by the multiple register counter IC (MRC). Raw data from the measurements are
used by the counter’s microprocessor to compute and format the result for display. Extensive
triggering and arming of the counter give the user great control over measurements. Math and
statistical functions give the user flexibility over how the measurement is displayed. The oper-
ating range, resolution and accuracy for each individual functional mode of operation is given
in the Specifications, Table 1-17.

3-5. Description, operating and programming instructions for Options 020 and 030 are pro-
vided in this section.

3-6. LOCAL OPERATION

3-7. The local operation of the HP 5335A is presented through the following subsections:

GENERAL OPERATION INFORMATION. The general operation information (starting
with paragraph 3-13) describes a variety of functionally nonspecific operating instruc-
tions, operating characteristics, and indications. It provides a general overview of the
front panel operating controls and indicators.

FRONT AND REAR PANEL FEATURES. The front and rear panel features provides a
complete functional description of all operator controls and indicators. This infor-
mation ‘compliments and expands on the front and rear panel foldouts, Figures 3-1
and 3-2.

DETAILED OPERATING INSTRUCTIONS. The detailed operating instructions (starting
with paragraph 3-93) present the most comprehensive information about each specific
measurement function. They are categorized by the labeled function mode (e.g., FREQ
A, PER A), and provide simple keystroke examples.

3-8. Additionally, the top cover of the instrument provides an Operating Instructions label.
This label summarizes the general operating instructions for most of the counter’s functions.
A copy of the Operating Instructions label is shown on a foldout at the end of this section.

3-9. REMOTE OPERATION
3-10. A description of remote programming operation begins with paragraph 3-151. A good

working knowledge of local operation is essential for HP-1B programming, as most of the Data
messages contain the same keystroke-like sequences. Where applicable, throughout this section,

3-1
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3-2

program examples are provided. The information within the Remote Operation includes
the following:
General HP-IB Information Learn Mode Programming

Interface Function SRQ and Status

Bus Messages Program Execution/Response Times
Address Selection _ Output Format

Device Command Definitions Output Modes

Device Commands Programming Examples

Default and Power-up States

3-11. OPERATOR’S SELF-CHECK PROCEDURE

3-12. This section, beginning with paragraph 3-225, includes checks that allow the operator to
make a quick evaluation of the counter’s operation. These checks will fundamentally verify
the following:

Keyboard

Display and Annunciators
Memory; RAM and ROM
HP-IB

3-13. GENERAL OPERATION INFORMATION

WARNING

BEFORE THE INSTRUMENT IS SWITCHED ON, ALL PROTECTIVE
EARTH TERMINALS, EXTENSION CORDS, AUTOTRANS-
FORMERS AND DEVICES CONNECTED TO IT SHOULD BE
'CONNECTED TO A PROTECTIVE EARTH GROUNDED SOCKET.
ANY INTERRUPTION OF THE PROTECTIVE EARTH GROUND-
ING 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 RE-
PAIRED FUSES OR SHORT CIRCUITED FUSEHOLDERS. TO DO
SO COULD CAUSE A SHOCK OR FIRE HAZARD.

3-14. Power-Up/Self-Check

3-15.  When the counter is turned on, an internal check is made of several major components
in its circuitry. During this cycle, all front panel segments and indicators will light momentarily,
followed by the momentary display of the instrument’s decimal HP-1B address (e.g., HP-IB
Addr 28).

3-16. After the power-up sequence, the counter will initialize itself. All math and statistics will
be off, the function will be Frequency A, and the gate and cycle modes will be in Norm. All of the
input controls will be set according to their switch positions.

3-17. Any failures during the power-up cycle will disable the counter and produce a display
of numbered error or fail messages. Within the 5335A, fail messages generally indicate a hard-
ware failure, and error messages indicate the user has attempted an improper operation. Refer to
Error Messages, paragraph 3-229. '

3-18. Display

3-19. The number to be displayed is formatted into engineering notation with the digits
grouped into threes for convenient reading and an exponent with a range of +18. When dis-
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playing 11 and 12 digit numbers, the grouping is omitted. The number of digits displayed is
determined by the function and gate time. In most cases, a longer gate time gives more digits.

3-20. When resolution calls for more than 12 digits no overflow results. Instead, the MSD’s are
retained, and the display is reduced to 12 digits.

3-21. The exponent range of the display is +18. If a number cannot be displayed the display will
show one of these two numbers.

0.+19 ...... (0 X 1019) if the number is too large.
0.-19 ...... (0 X 10-19) if the number is too small.
NOTE

If you suddenly see two less digits in frequency, period, or time
interval measurements, there may be a failure in the inter-
polators. If you press RESET you may get these digits back, or
you may get a FAIL message. See the section on diagnostics in
Section VIIL.

3-22. Annunciators indicate the Hertz, Seconds, and Volts units. For some functions the units
are not indicated, but assumed, such as degrees for phase measurements. For slew rate, both the
Volts and Seconds annunciators are on to indicate Volt/second.

3-23. The GATE light shows the status of the counter’s gate. Before the measurement starts,
this light is off, indicating that the gate is closed. During the measurement, the light is on,
indicating that the gate is open.

3-24, The TALK, LISTEN, SRQ, and REMOTE lights monitor the status of the HP-IB. Refer to
Programming, paragraph 3-151.

3-25. Keyboard

3-26. The keyboard is divided into several groups, according to the purpose of the keys. From
the left, we have MATH/STATISTICS, FUNCTION, GATE/CYCLE, INPUT, and if installed, INPUT
C (Option 030), and VOLTS (Option 020). With exceptions, each group operates fairly inde-
pendently of the others. The operation of each front panel key, within each keyboard group,
is presented in Front Panel Features, beginning with paragraph 3-37.

3-27. Key Indicators

3-28. The operation of individual keys is relatively straightforward. Indicator LED’s, in the center
of many keys, represent that key’s status. A steady “on”” LED indicates that the key’s labeled
function is active or in-effect. An “off” LED indicates that the key’s labeled function is not active
or disabled. Many keys operate in a toggle on/off fashion. The blue colored keys in the MATH
function group can be programmed. A “blinking” LED within a blue key is used as a “prompt”
for the operator. It indicates that it is waiting for a data entry. Number entries are made from the
keys labeled in blue. Refer to paragraph 3-72.

3-29. Keyboard Memory

3-30. To avoid having to re-enter math constants, etc., whenever switching between two
functions repetitively, the keyboard has one level of memory. This allows you to set up two
functions modes, each with their own set-ups. The key set-ups for each of the keys in the
MATH, STATISTICS, FUNCTION, GATE, and CYCLE groups are automatically memorized.
Controls within the INPUT group are not memorized.

3-3
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3-31. Reading the convenience functions GATE TIME or TRIG LVL will not affect the
keyboard memory. Any changes to the key set-ups while in these functions will be carried
back to the set-up of the function that was active before. GATE TIME and TRIG LVL are not
affected by MATH and STATISTIC functions. For example:

1. Presently in FREQ A, we enter an OFFSET of 123.

2. We switch to PER A, where we see by the OFFSET key indicator, that the OFFSET is off.
3. Selecting FREQ A, we see that the OFFSET is again 123.

4.  We then select TRIG LVL, and then GATE TIME.

5.  While in GATE TIME we set the GATE MODE to FAST.

6

Returning to FREQ A, we still have an OFFSET 123, but also, the GATE MODE is now
in FAST.

7. We select PER A, then PULSE A. Now, when we return to FREQ A, all set-ups go to the
default positions.

3-32. Key Default

3-33. The initialized and/or default positions for all operator keys and controls are as follows:

MATH ... ... .. . OFF
STATISTICS .......ccoov.. .. OFF
RANGE HOLD .............. OFF
EXT ARM ENABLE ........... OFF
Default CYCLE .......ovviieia., NORM
GATEMODE ................ NORM
GATEMODE ................ MIN
{(for TIME, 1/TIME, RISE/FALL,
SLEW, DUTY CYC, PHASE)
FUNCTION FREQ A
GATE MODE ................ NORM
CYCLE ..., NORM
RANGE HOLD .............. OFF
Initialize Power-Up EXT ARM ENABLE ........... OFF
MATH ... ... .o i, OFF
STATISTICS ..., OFF
INPUT ..ot

REAR ... ..
3-34. Special Function Mode

3-35. The front panel controls allow for a direct, key-per-function selection from 16 labeled
function operations. A sequence of keystrokes will allow the operator to enter aSpecial Function
Mode, in which the original 16 functions, plus 4 additional unlabeled functions and an extensive
diagnostic mode can be accessed. The four unlabeled “phantom’ functions are:

FREQ B

PULSE B

TIME B—A
TOTALIZE A-B

3-36. The diagnostic mode allows the user considerable flexibility during troubleshooting
through a set of 33 discrete, self-diagnostic test routines. A more complete description of the
Special Function Mode and complete procedures using the diagnostic routines are provided
in Section VIII.
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3-37. FRONT PANEL FEATURES

NOTE -

To enhance the descriptions of Front Panel features, fold out
Figure 3-1, page 3-15, while reviewing these paragraphs.

3-38. The front panel controls, indicators, and connectors are located and briefly described
in Figure 3-1. A good quick reference of the operating details for each function mode is provided
in the Function Key Reference Summary, Table 3-2.

3-39. The following paragraphs describe the general purpose and use of the operator keys and
controls. They are discussed by functional grouping, as follows:

FUNCTION GROUP

GATE CYCLE GROUP

INPUT GROUP

TRIGGERING (MANUAL/AUTO)
MATH GROUP

STATISTICS GROUP

INPUT C (OPTION 030)

VOLTS (OPTION 020)

3-40. Function Group

3-41. Function selection for the HP 5335A is done via a simple key per function keyboard.
Sixteen function modes (labeled in black) are directly accessible from the four leftmost columns
of keys. The indicator LED within the key identifies which one of the functions is active. Several
more functions are available, accessed through the HP-1B, and other means (see Special Function
Mode, paragraph 3-34, and Diagnostics in Section VIII). During the programming sequence for
the MATH group, the functions of these 16 keys (and CHECK) are reassigned to the numeric and
special entry values labeled in blue.

FUNCTION
FHEL A FARIE a e £} TOT A fatl A B 1 OCAL
WAt
PREL L FOIVIE A el PULSE A Hadi €7 n FOL L

OO

T AR
PR A BEOE Al CLEV s DUty (v B FHABLE

JJUJOJE)

ndE Yt TH 1L L PHANL A B

(D@

3-5



Model 5335A
Operation and Programming

3-6

3-42. Within the FUNCTION group, the rightmost column contains four keys assigned
miscellaneous functions.

3-43. The RESET key will reset the counter and start a new measurement. When pressed, all
segments and decimal points in the display should light, momentarily. RESET will not affect any

current function selection or key set-ups. If you are currently in GATE TIME or TRIG LEVELS,
pressing RESET returns you to the function you were previously in.

Blololo
OO O

EXT ARM

LECAL

OOOUOE
OOOO0O

3-44. RANGE HOLD can be used to freeze the decimal point placement and exponent value of
the display. Least significant digits are allowed to “fall off” the right of the display. However, the
display is programmed to avoid a loss of the most significant digit. RANGE HOLD is useful when
the value in the display is rapidly changing in magnitude. In the PHASE A rel B mode, RANGE
HOLD will select and maintain the 0° to 360° measurement display range. RANGE HOLD toggles
on and off with each press of the key.

3-45. The EXT ARM ENABLE key is used to enable or disable external arming of measurements.
When it is on, the Start and/or Stop of the measurement can be armed via a signal connected to
the rear panel. When off, the counter ignores the rear panel signal. EXT ARM ENABLE toggles on
and off with each press of the key.

3-46. The CHECK key puts the instrument into one of two levels of self-check routines. Pressing
the key once will enter a“lamp test loop” flashing all front panel annunciators, key indicators and
segments, checking the MRC, and memory circuits. Pressing and holding the key (for approxi-
mately 3 seconds) will place the instrument into an extended diagnostic loop of several major
circuits (i.e., amplifiers, time base, counting circuitry, and display). This test requires that the user
connect the rear panel Time Base Out to the Channel A input, put both channels to 500, and
remove any signal to Channel B. See Operational Verification section for further details. Any
failures during the diagnostic loop will result in the display of either a numbered FAIL or ERROR
message. FAIL messages generally indicate a circuit failure. ERROR messages indicate the user has
attempted an improper operation; for example, a misspelled HP-1B command. Refer to ERROR
MESSAGES, paragraph 3-229. To exit either self-check routine, press any other function key.
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3-47. Gate/Cycle Group : GATE ADJ.

3-48. The GATE AD]J control sets the length of the gate time,
continuously adjustable through the ranges set by the GATE
MODE keys. In certain time interval functions (i.e., TIME A—B,
1/TIME, PULSE), the actual gate time is automatically deter-

GATE MODE
mined, dependent on the input signal. In these modes, the gate 0% um  mnewa
time controlled by GATE ADJ,-can be used as a Hold-Off Delay RIDS mo DLy OPtR/CLOSE
for the Stop channel. If aT.l. DELAY mode is selected (any GATE G

MODE except MIN) the red T.l. DELAY indicator will light. In S CYCLE
these functions, the normal operation gate mode is MIN if no oy oy g
delay is desired. For more information about the GATE AD] G

control during time domain measurements, refer to TIME A —B,
paragraph 3-102.

3-49. Gate mode NORM and FAST are two ranges of adjustable gate times. NORM has arange
of nominally 20 ms to 4 seconds, and FAST has a range of nominally 100 us to 20 ms. The one key
causes the mode to toggle between NORM and FAST.

3-50. Gate mode MIN specifies the shortest possible gate time. This means that the signal itself
usually determines the time. For example, the Frequency A measurement uses a divide-by-2
prescaler. The gate time in this function would be determined by 2 periods of the input. MIN
mode is usually the mode used when External Stop Arm is used.

3-51. The MANUAL OPEN/CLOSE key lets you specify the gate time manually. In the manual
mode, each press of the key toggles the gate either open or closed. The status of the gate is
indicated by the GATE annunciator. Manual mode allows very long gate times.

3-52. Cycle mode NORM specifies about a 250 ms wait time between measurements. This slows
the display down to a rate that is more convenient for viewing short gate time measurements.

3-53.  MIN mode tells the counter to start the next measurement as soon as possible. This gives
the most rapid updating of the display.

3-54. SINGLE lets you start measurements upon manual command. Each press of the key starts
one measurement. This measurement stays on the display until the key is pressed again (RESET
will also start a new measurement).

NOTE

A reminder that this counter uses synchronized gating, and that
the input signal also determines the length of the gate time.
Additionally, several modes of Arming are available, see Rear
Panel Features.

3-7
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3-55. Input Group

3-56. The INPUT GROUP contains the A Channel
and B Channel input BNC’s, signal conditioning
controls, and triggering controls.

PRESE T

4 XIOATIN XID0ATIN

3-57. The SLOPE key determines which edge of the
signal to trigger on. For some functions it also takes
on other uses. For PULSE, the Slope A switch is used
to specify the positive (_/") or negative (T\_) pulse.
For RISE/FALL, it is used to specify whether it is RISE
or FALL time being measured. SLOPE A has a similar
purpose for SLEW. For DUTY CYC, it determines
whether to display the percentage high (/) or
low (T\L).

3-58. The AC key, when pressed, makes the respective input amplifier ac coupled. This is useful
for ignoring dc offsets on a signal.

3-59. The input impedance of each channel is selected by the Z=1MQ/50Q key. When in the
50Q) position, the input damage level is 5V.

3-60. For inputs greater than the 5V dynamic range, or to reduce the sensitivity of the front end,
the X10 ATTEN key lets you attenuate the signal by a factor of 10. The 5V damage level still applies,
however, when Z = 50. For convenience, the trigger level reading function will arithmetically
multiply the display by 10 when the attenuators are on.

3-61. Triggering (MANUAL/AUTO)

- 3-62. The HP 5335A has an extensive set of triggering features which make accurate measure-

ments on input signals easier for the user. Four modes of triggering, listed below, are directly
accessible from the front panel or via the HP-IB. A fifth mode (see paragraph 3-67) is auto-
matically selected when in the RISE/FALL A or SLEW A function modes.

Manual Adjustable
Manual PRESET
Auto Adjustable
Auto PRESET

3-63. The Manual Adjustable mode uses the trigger adjustment controls to set the trigger level
anywhere between +5 and -5 volts. The actual trigger levels for both channels can be monitored
by pressing the TRIG LVL function key. When the control is fully ccw (into detent) the Manual
PRESET mode is selected, and the trigger level is set to @ volts.

3-64. When the Auto Trigger mode is selected, the trigger adjustment controls assume a wholly
different meaning. Pressing the AUTO TRIG key selects the Auto Adjustable triggering mode.
The range of adjustability for the control is now dependent on the amplitude of the input signal,
with the peaks of the input signal nominally setting the control limits.

3-65. Assume, for example, an input signal of 2 volts p-p, with Auto Adjustable triggering
selected. The range of the trigger adjustment control outside of PRESET will automatically reduce
from £5V to 8V—+2V. This allows a much finer control over the trigger level setting. The actual
trigger levels for both channels can be monitored by pressing the TRIG LVL function key.
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PRESET
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TRIGGER ADJUSTMENT
RANGE, OUT OF PRESET
WITH AUTO ADJUSTABLE
TRIGGERING AND A 2v p-p
INPUT SIGNAL.

Pressing the AUTO TRIG key, with the trigger adjustment control in PRESET, selects the

Auto PRESET triggering mode. In this mode, peak detectors on both channels determine the
peaks of the input signal. The trigger level is automatically set to the 50% point of the peaks,
regardless of the dc offset of the input.

}— — +4+— — TRIGGER LEVEL

3-67. An additional mode of triggering is used by the functions RISE/FALL A and SLEW A, The
peaks of the input signal are determined and the 10% and 90% points are found. These dc levels
are assigned as trigger levels by the respective SLOPE keys, to Channels A and B. Pressing TRIG
LVL will display the 10% and 90% levels determined.

3-68. The front panel 3-state Trigger Lights provide a visual indication of each channel’s
triggering status. When the light is on, the trigger level is set too low (or the signal is too high).
When the light is off, the trigger level is set too high (or the signal is too low). When the light is
flashing, the trigger level is set within the peak limits of the input signal (£ the hysteresis offset of
the input amplifier) and the channel is triggering.

J\/\/\/\— TRIGGER LIGHT ON

INPUT

TRIG LVL

TRIG LVL

INPUT

TRIG LVL

_f\/\/\/\_ TRIGGER LIGHT OFF

/\

[\

INPUl/-\ /'\
4

Y

U

TRIGGER LIGHT FLASHING

39
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3-69. Math Group

3-70. The functions within the MATH GROUP allow the user to perform a number of
mathematical operations on the measurement before it is displayed. The OFFSET, NORMLZ, and
SCALE keys allow for the addition, division, and multiplication, respectively, of the measure-
ment by user specified constants. Modification of the display by the Math operations is
represented by the following relationship:

Measurement + OFFSET

Display = NORMLZ X SCALE

3-71. Notice that the OFFSET operation is performed before normalization and scaling. Any
single or combination of these operations can be selected. This provides the user with extensive
control over the resultant display. It can be used, for example, to subtract systematic errors or
display the percentage difference. Additionally, the overall math operation can be disabled and
then re-established without having to re-enter constants.

MaTH i BUNCTION ot
* N
UISABLE GF&SEY wnmz BCA fmg Al 701A HATIO AZB O AL,
STATISTICS " O e
@ 00 b WEY  WEan SEOOTH FREQ G 1/TIME A8  PULSE A RAUD Cra HOLD
*
Prrsr

XY AREY
RIBE 7EALL A BLEW A Uty C¥ & EHABLE

GJGJ@@,
e

GATE THAE I’NG »fVL YOLTS  PHASE Asel B

3-72.  ENTERING CONSTANTS. The values for the three user specified constants are entered
from the keyboard. Entry begins by pressing any one of three blue keys, OFFSET, NORMLZ, or
SCALE. That indicator key’s light will start to flash, indicating that an entry is expected. During
the number entry mode, the FUNCTION keys respond to the functions labled in blue (see
Table 3-1). Any entry is completed by pressing the ENTER key, at which time the blue key’s light
will turn on (steadily), indicating that a constant for that operation is stored and in effect. After
pressing ENTER, the instrument will immediately begin making measurements, performing the
math operation and displaying the result.

NOTE

Numbers greater than 9 X 109 and less than 1 X 10-9in magnitude
can not be stored.
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Table 3-1. Function Key Use During Number Entry
FUNCTION KEY FUNCTION DURING NUMBER ENTRY

0-9, ““” Digit entry. Before EEX is pressed, these are used to enter the mantissa value.
Up to 11 digits are allowed. After EEX is pressed, these are used to enter the
exponent value.

EEX Enter Exponent. Begins exponent entry when pressed.
CHS CHange Sign. Toggles the sign of the mantissa or exponent, depending upon
whether EEX was pressed.
CLR CLeaRs entry.
ENTER Completes entry of number. After ENTER is pressed, the instrument goes back

to making measurements. If the value entered was zero, the specified constant
is turned “off”. This is indicated by turning the key’s LED off. If the value entered
was not zero, the specified constant is turned “on”. This is indicated by turning
the key’s LED on. When a constant is “off” it is ignored in the equation.

RESET During number entry, RESET can be used to abort the entry and return to
normal operation.

DISABLE - | During number entry, this key produces the same effect as entering zero as the
value. The specified constant is turned off and normal operation begins. ENTER
does not have to be pressed.

SPECIAL NUMBER ENTRY KEYS

LAST DISP This key will put on the display the value that was displayed from the last
measurement. If you are presently entering in a value to OFFSET, the last display
value is negated. This lets you conveniently subtract our errors or values based
on measurements you've made. For NORMLZ and SCALE, the last display value
is not negated.

MEASt-1 This key does not specify any unique value, but instead, specifies that as each
measurement is made, the previous measurement’s value (before any mathe-
matical manipulation) be used.

Previous measurement (t-1}) this measurement (t0) display
12345 12346 1

This is an example of MEAS;-1 with OFFSET. As with LAST DISP, the value is
negated for OFFSET, and not for NORMLZ and SCALE.

3-73. REVIEWING CONSTANTS. To review the constants, press any of the blue keys. The
counter will cease taking measurements and the presently specified value of the constantwill be
displayed. The indicator light within the blue key specified will be flashing. At this time, either
the value of the constant can be changed by keying in the new number and pressing ENTER, or
all of the constants can be reviewed by pressing each blue key in succession. To return to the
measurement mode, press either RESET or ENTER.

3-74. DISABLING MATH OPERATIONS. When not in the number entry mode (i.e., a blue key
has not been pressed) the DISABLE key can be used to momentarily turn off all of the math
functions. The DISABLE function toggles between on and off with each press of the key. The
DISABLE key’s indicator light turns on when the math functions are disabled and off when the
math functions are enabled. While disabled, the indicator lights within the individual math
function keys are turned off.

3-75. During the number entry mode (i.e., pressing any blue key) the DISABLE key produces
the same effect as entering zero (or one) as the value of the constant. The specified math function
is turned off and the counter begins normal measurements. The ENTER key does not have to be
pressed and the remaining math functions (if previously loaded) are reinstated.

3-76. If DISABLE is on and a blue key is pressed (number entry mode) the disable condition is
defeated for the specified math function only. A new constant can be entered, and when ENTER

3-11
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is pressed, the measurement is displayed with only that specified math function activated. The
remaining functions, though programmed with constants, are still DISABLED. To reactivate these
stored functions, recall each (by pressing the blue key) and then press ENTER.

3-77. SAMPLE MATH OPERATIONS. The following examples illustrate the operation of the
MATH GROUP functions.

A. With an input frequency of 10.001 MHz, enter an offset of 10 MHz:

Keystrokes: OFFSET CHS 1 EEX 7 ENTER
Measured value: 10.001 MHz
Displayed value: 1 kHz

B. Suppose you are currently measuring a 3.56 MHz color TV crystal. To set -3.56 MHz as
the offset:

Keystrokes: OFFSET LAST DISP ENTER
-3.56 E6 will be displayed

Measured value: 3.56 MHz
Displayed value: 8 Hz

C. Suppose in the above example you wished to display percentage error instead:
Keystrokes: OFFSET LAST DISP ENTER
-3.56 E6 will be displayed
DISABLE (lets 3.56 MHz be displayed without the offset)
NORMLZ LAST DISP ENTER
3.56 E6 is now in NORMLZ
SCALE 1 0 0 ENTER (100 is now in SCALE)
OFFSET ENTER (turns OFFSET on again)

Measured value: 3.61 MHz
Displayed value: 1.4045 (percent error from 3.56 MHz)

D. To display an measurement in rpm (revolutions per minute):
Keystrokes: SCALE 6 0 ENTER
Measured value: 100
Displayed value: 6.000 E3

E. To show change in frequency per second (approximately, averaged over 1 second
gate times):

Set Gate Adjust to a 1-second gate time, and CYCLE Mode to MIN.
Keystrokes: OFFSET MEASt-1 ENTER
A “t-1” will be displayed

Measured value: 1000 Hz
Measured value: 1002 Hz
Displayed value: 2 Hz
Measured value: 1005 Hz
Displayed value: 3 Hz

More precise timing of the gate can be achieved by arming.

3-12
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3-78. Statistics Group

3-79. The functions within the STATISTICS GROUP allow the user to automatically accumulate
and sample 100 (or 1000) measurements and then determine and display either the standard
deviation or the mean (average) of the sampling. These functions are selected by the STD DEV
and MEAN keys, respectively, which toggle on and off with each press of the key. The indicator
light will light when the function is activated. The sample size is initially set (default state)
to 100. Pressing the N =100/N = 1000 key will alternately toggle the sample size between 100 and
1000. The indicator light within the key will be on for a sample size of 1000, and off for 100.

NOTE

MATH calculations are done before statistics when both are
activated.

3-80. Selecting MEAN produces one additional digit of

resolution. Selecting STD DEV will display three digits for o ”;'MAW_;h X
either sample size. Both the Standard Deviation and the 3 D @ D
Mean can be displayed for a single sample. To do this the

measurements must be made with STD DEV on and the o BTATISTICS

CYCLE MODE set to SINGLE. At the end of the N mea-
surements (100 or 1000) the standard deviation is displayed.
Then press MEAN to display the mean of the sample. The
mean value is displayed with a resolution based on the
standard deviation.

glajajo)

L J
ﬂ»!& 100

NOTE

Statistical calculations sometimes use data from the measure-
ment that is not displayed, from the resolution lost when a
number has to be rounded to the best decade.

3-81. The SMOOTH key selects a unique function which “smooths” the display for easier
reading. When SMOOTH is on, the counter looks at the resultant measurement and displays
only the digits that are relatively stable. In addition, as the measurements continue to cycle, a
running average is made to remove small deviations. The running average is made by assigning
each new measurement a weight of 1/10, and the last display 9/10.

Smooth Display = 1/10 New Measurement + 9/10 Last Display

3-13
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3-82. This allows for slow drift in the signal, but filters out small transients. The SMOOTH
function provides a simple visual way to monitor the stability of a signal. If the stability of the
signal decreases, the LSD’s of the display will correspondingly begin to blank out. As stability
increases, the lost digits of resolution will reappear. The SMOOTH key toggles on and off, and
operates independently of all other functions.

NOTE

Because Phase measurements require a steady signal input, the
use of Statistics is not valid (i.e., the STD DEV of a steady
signal should be 8, and MEAN should be the same as any one
measurement). Therefore, the use of STATISTICS for PHASE
measurements is not recommended.

3-84. The INPUT C GROUP contains the C Channel Input BNC, :
SENSITIVITY control and PREAMP POWER receptacle. The input Iy
connector is a special fused BNC. Refer to paragraph 3-221
for replacement instructions. The SENSITIVITY control varies
the input sensitivity from MAX (10 mV for 150 MHz to 1.0 GHz,
100 mV for 1.0 GHz to 1.3 GHz), refer to Specifications, Table 1-1
to greater than 500 mV. The PREAMP POWER jack allows the use
of an optional high frequency broadband preamplifier, such as
the HP 10855A. The GATE ADJ and GATE MODE controls operate
as with A Channel.

3-83. Input C (Option 030) TTTINPUT T
‘i

NOTE

The PREAMP POWER jack sup-
plies a = +15 vdc and a ground
output. This connector will not
support athree-wiretype power
probe.

3-85. Volts (Option 020) '_VUT.TS"—';

3-86. The VOLTS section contains the HI (Red) and LO (Black)
input connectors for the fully floating, autoranging Digital !
Voltmeter. The voltmeter measures dc inputs up to 1000 volts. : |
It automatically selects the *10V, £100V, or *1000V range,
depending on the input voltage. The sensitivity is 100 uV to
100 mV (depending on the range).
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3-87. REAR PANEL FEATURES

3-88. A number of signal inputs and outputs are provided on the rear panel. TIME BASE OUT
provides a 10 MHz signal that may be used as a reference for other instruments. If the reference
to the HP 5335A is provided from another source, connect it to TIME BASE IN. This input
accepts either 5 or 10 MHz and internally multiplies it up to 10 MHz. Whenever a reference is
applied to the TIME BASE IN connector, the presence of that signal is sensed by internal circuitry,
and the HP5335A will automatically switch from the internal reference mode to the external
reference mode of operation. This switchover is indicated by the lighting of the EXT TIME
BASE annunciator on the front panel display. If the reference is removed, the EXT TIME
BASE annunciator will not automatically turn off. Pressing the RESET key will update the
status of the reference EXT TIME BASE annunciator. Do not connect TIME BASE IN to
OUT. No damage will occur but the reference frequency will be incorrect.

NOTE

Always press RESET after connecting or disconnecting a signal
to the TIME BASE IN. Do not connector disconnectasignal to the
TIME BASE IN during measurements. FAIL 5.1 may occur, or the
measurement may give a false reading. If FAIL 5.1 does occur in
this situation, pressing RESET clears the condition.

3-89. TRIGGER LEVEL OUT provides A and B Channel DC trigger levels for display on
scopes. These are handy for a visual verification of proper triggering.

3-90. GATE OUT provides a low signal when the gate is open (see specifications). This can
be used in many cases as a visual indication of when the measurement occurs, or the
duration of the measurement.

3-91. The EXTERNAL ARM input can be used to specify the start and/or stop of ameasurement.
The various modes of arming are determined by the two 3-position switches. Refer to
ARMING MOPDES, Figure 3-3.
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Figure 3-3. Arming Modes
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NOTE

When STOP ARM is used the GATE MODE is usually used in
MIN. To aid the user in this condition the 5335A will auto-
matically set the GATE MODE to MIN when the 'STOP ARM
is activated. However, the user can override this feature by
simply selecting any other GATE MODE after setting up the
ARMING modes.

3-92. When the GATE MODE is set to NORM, FAST, or MANUAL, and external arm is on,
the Gate Adj timer can be used to hold off the STOP ARM.

Example:

a. The rising edge of the ARM signal arms the START of the gate and starts the Gate
Adj timer@.

b. The ARM signal is then ignored until the Gate Adj timer times out@.
c. The next falling edge of the ARM signal@then arms the STOP.

In this way, multiples of the arm signal’s period can be used to arm the measurement.

ARM

——_———

GATE OUT
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3-93. DETAILED OPERATING INSTRUCTIONS

3-94. The following paragraphs provide detailed operating information. Within a specific '
function mode, (e.g., FREQ A, PER) a considerable amount of flexibility is present for both

the type of input signal and measurement technique. The intent of the following paragraphs is

to provide an instructional discussion, which demonstrates the user control flexibility for each

major function mode. These operating guidelines should assist in making the most useful and

accurate measurement possible.

3-95. FREQ A

3-96. The FREQ A mode makes measurements on frequencies up to 200 MHz through the
Channel A INPUT. In this function the input is prescaled by two, however, there is no loss
of resolution. On power-up, the 5335A assumes the FREQ A function with the GATE MODE
in NORM. For a cwsignal connected to INPUT A (and within the restrictions set by the input signal
conditioning controls) the counter is self-arming, and measurements begin immediately.
The displayed resolution is adjusted with the GATE AD) control.

3-97. Suppose you need to measure a pulsed frequency. Assuming no transients occur before
the pulse, the frequency of this signal is measured by setting the GATE MODE to FAST, and
adjusting for a gate time just under 200 us. The INPUT A controls are set to ac coupling,
separate, with the trigger level control at PRESET. The counter is armed by the signal, and the
gate opens automatically just after the start of the pulse.

PULSED FREQUENCY )
INPUT '

200 us |
GATE TIME =~ g

3-98. To measure the frequency at various points along a chirp, use the 5335A’s arming
capability. By setting the START ARM slope to positive and the STOP ARM slope to negative, and
then turning EXT ARM ENABLE on, the frequency at various points can be measured. Use an
external timing generator to produce the external arm signal.

- MEAS 1 _ I MEAS 2 |

[}

! |

! |
CHIRP O
INPUT A |

ARMING SIGNAL 1

—_— — e — —_—_—

ARMING SIGNAL 2

3-99. If the timing generator cannot provide a pulse width of the appropriate width, the STOP

ARM can be turned off, which lets the counter stop arm itself. With this setup, you can specify

any gate time from 100 us on up. With GATE MODE in MIN, the counter will measure the fre- ’
quency based on two periods of the input.
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3-100. To measure the frequency of a pulsed stream, use the AUTO TRIG mode and dc
coupling. AC coupling these types of signals tends to distort them slightly, due to the charging
of the coupling capacitor. Additionally, the position of the signal on the zero preset trigger level
is determined by the average dc level of the input. Depending on the pulse width and duty cycle,
this dc average may be low enough to allow the base line noise to trigger the counter, producing
extra counts.

DUE TO
AC COUPLING
INPUT \
ACCOUPLED ~~~~~~77777~ N e I o _v_ HYSTERESIS
TRIG | I [ BAND
- = = ANV -———=
LEVEL '
BASE
LINE NOISE

3-101. DC coupling “fixes” the dc level of the input signal. Using AUTO TRIG in Preset or
Adjustable allows the trigger level to be easily positioned at an optimum point.

AUTO

TRIG =T —F e ————— -|’—“| ——————— -k HYSTERESIS
LEVEL ~ — =~ — j-t ———————— l — JE -------- !‘{ """""" BAND
oV —
BASE
LINE NOISE

3-102. TIMEA — B

3-103. The TIME A—B mode measures the time interval between a start signal at Channel A and
a stop signal at Channel B. The START and STOP slopes, as well as trigger levels, are individually
selectable. If the START and STOP signals are to be derived from a single signal, set the INPUT
SEPARATE/COMMON key to COM A,

3-104. When TIME A—B is selected, the 5335A automatically shifts the GATE MODE from
NORM to MIN (NO DELAY). If a “delay” (stop channel prevented from triggering for a specific
period of time) is desired, the NORM, FAST, or MANUAL gate modes may be selected. When the
delay is active, the red DELAY indicator will light.

3-105. For asimple time interval measurement with both slopes set to positive, the counter will

display the time period illustrated above. If the signals are not repetitive, be sure that AUTO
TRIG is off.

| I 1
CHANNEL A ' :
t
t
! I I
CHANNEL B t
|

TIME |
MEASURED

3-21



Model 5335A
Operation and Programming

3-22

3-106. To measure a specific rise time manually, set both slopes to positive and set the INPUT
SEPARATE/COMMON key to COM A. Setting the trigger levels to the desired points is simplified
by using AUTO TRIG, however, the input signal to Channel A should be continuous. The selected
trigger levels may be viewed by pressing the TRIG LVL key, or monitoring the rear panel trigger
level outputs. For rise time measurements using the 10% and 90% points, see RISE TIME A.

|
: CHANNEL B TRIGGER LEVEL
!
|

N\

- X-

CHANNEL '
A INPUT, WITH ——————

COM AON

CHANNEL A TRIGGER LEVEL

RISE TIME
MEASURED

3-107. The T.I. DELAY mode is useful for making time interval measurements on signals, where
false triggering (due to settling time, relay contact bounce, etc.) must be avoided. To insert a
delay, set the GATE MODE to FAST (for a delay range of 100 us to 20 ms) or NORM (for a delay
range of 20 ms to 4 s) and use the GATE AD] control to select the required delay.

POTENTIALLY FALSE

STOP TRIGGERS, DUE STOP “DISABLED""
TO RELAY T

CONTACT BOUNCE |

)
|
I
I
|
|
l
!
|
|
|

CHANNEL A
INPUT, WITH |
COM A ON | :
| i
: SELECTED |
T.I. DELAY | |
1
TIME MEASURED J
- i
START STOP

3-108. To measure the time interval between two arbitrary pulses in a pulse train, use the
counter’s external arming capability. Set the External Arm Start switch to select the starting
pulse. Generate the arming signal from a timing generator. If the pulse width of the generator is
programmable, you can also use this signal to specify the second pulse. If not, you may be able
to use the stop hold-off delay feature described in the previous example.

| ] 1
| Pt

CHANNEL A I—‘l '—| I_] l_] ! r—l I—I
COM A ON d . .
]
e TIME MEASURED

ARMING SIGNAL | :

STOP “DISABLED"
STOP DELAY HOLD OFF I‘*ﬂ

SR I
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3-109. TOTA

3-110. The TOT A mode will display the number of counts (events) received in Channel A.
When TOT A is selected, the 5335A will automatically shift the GATE MODE from NORM to
MANUAL, with the Gate initially closed. Pressing the MANUAL key opens the Gate and
allows counts to accumulate. To stop counting, press the MANUAL key again. Pressing the
MANUAL key once more allows counting to continue without resetting the previous total.
To zero the count, press RESET. To begin a new measurement, close the gate and then press
RESET. RESET is independent of the Gate.

NOTE

SMOOTH and MATH operations using “MEASt-1” will not oper-
ate in manual totalize.

3-111. In other gate modes TOT A behaves slightly differently. With GATE MODE set to NORM
or FAST, the totalize acts somewhat like a frequency measurement. Based on the CYCLE and
ARM modes, the totalizing will start and stop without the need for manual operation. Also,
between measurements, the count will automatically reset itself.

3-112. To totalize the number of events in a burst of pulses which occur at one second
intervals, set the GATE MODE to NORM. Adjust the GATE AD] control for a gate time of just
under one-second (=0.8 s). Set CYCLE to MIN. At a one-second rate, the counter will update the

display by the number of counts in each burst. The counter will reset and arm itself automatically
for each cycle.

conet _ ] i

»
\

s
BURST REP RATE
ADJUSTED GATE TIME
=~ 0.8s

E K

!
|
|
T
1
!
L
'
!

»|
>

3-113. To totalize the number of events within a specified window, connect an externally
generated arming signal to the rear panel ARM input. Set the START SLOPE switch to negative
and the STOP to positive. Press EXT ARM ENABLE, and the counter will display the number of
events within the window. If only the start point s specified by the ARMING signal, you may set
the STOP SLOPE switch to OFF, and specify the stop point by putting the GATE MODE into FAST
or NORM and setting the GATE AD] control (as in paragraph 3-107). The SMOOTH and MATH
operations can also be used for any totalize GATE MODE except MANUAL.

EVENTS

TOTALIZED

e IRl

! |
| WINDOW |

ARMING SIGNAL I l

3-114.  Normally, the total is not sent to the HP-I1B bus until the gate is closed. Some applications
call for the total to be sent while the gate is still open and allowing counts. This is called totalize
on the fly. To totalize on the fly put the counter in Totalize and set the GATE MODE to MANUAL
and the CYCLE MODE to SINGLE. Start the count by pressing the MANUAL key. Data will
then be sent on the fly during counting and once after the gate is closed. Data is sent only if
two successive readings of the counting registers are equal, thus assuring an accurate reading.
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If the gate is reopened, data will once again be sent. The output data byte sent while the gate
is open is not preceded by the Alpha Character “T”, while the data sent after the gate is
closed is. For further information on the data output format, refer to paragraph 3-191.

NOTE

Totalizing on the fly should be performed only on signals below 50 Hz.
3-115. RATIO A/B

3-116. The RATIO A/B mode allows the measuring of the ratio between two frequencies. The
maximum frequency into Channel A is 200 MHz, and into Channel B it is 100 MHz. The ratio is
measured by connecting the original frequency into Channel B and the multiplied frequency
into Channel A. The counter will display the multiplying factor “N”’. The number of digits of
resolution is determined by the input frequencies and the Gate Time,

F
ORIGINAL N MFLESL":S:; _ MULTIPLIED
FREQUENCY hd XN » FREQUENCY

L———p TO CHAN A

~»TO CHAN B

3-117. FREQ C

3-118. The FREQ C mode requires the optional'C Channel Input Module. Input signals to
INPUT C are prescaled by a-factor-of-20, however, as with FREQ A, there is no loss of resolution.
When FREQ C is selected, the Channel A and B INPUT section is disabled. Measurements through
C Channel respond to alf other controls the same as FREQ A measurement.

3-119. 1/TIME A—B

3-120. The 1/TIME A—B mode performs the standard TIME A—B measurement, mathematically
computes the reciprocal value and displays it as units per second. This allows measurement
configurations with a direct display of velocity. This mode can also utilize the stop channel delay
holdoff (T.I. DELAY) feature, described for TIME A—B.

3-121. To determine the velocity of a moving object, connect the START electric eye to
Channel A, and the STOP electric eye to Channel B. Select the 1/TIME A—B function. In this
example the two electric eyes are 10 metres apart, so compensate by setting SCALE to 10. This
will produce a measurement readout in metres/per second. If the ball takes 0.25 seconds to
travel between the electric eyes, the answer displayed will be 40 (metres per second). If a @ ns
time is measured, a ‘“‘@” result will be displayed.

-4
v

84 10 METRES AQ

START STOP
ELECTRIC ELECTRIC
EYE EYE
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3-122. PULSE A

3-123. The PULSE A mode measures the width of pulses inputinto Channel A. With the SLOPE A
switch set to £ , positive pulses will be measured. With the SLOPE A switch set to > , negative
pulses will be measured. This mode can also utilize the stop channel delay holdoff (T.l. DELAY)
feature, described for TIME A—B.

3-124. For continuous pulse streams, set the trigger level for AUTO PRESET. For single-shot
pulses or special applications, use the manual modes of triggering. To locate and measure a
selected pulse within a data stream use external arming. Set the START ARMING SLOPE to
positive or negative, when measuring a pulse on Channel A. Position the edge of the Arming
Signal just ahead of the leading edge of the desired pulse and set EXT ARM ENABLE to on. Setthe
trigger level for AUTO PRESET (for most continuous signals) to automatically trigger at the 50%
point. The GATE MODE will automatically switch to MIN and a single pulse measurement will
be made.

SELECTED PULSE

AUTO PRESET
CHANNEL A
(SLOPE 'k)"-— -r—---r—-"T-1T""rtrtrrr0-/vi-—— —}-—~- «4— TRIGGER
LEVEL

] 1
ARMING SIGNAL N |
(SLOPE ) [ !
PULSE
WIDTH
MEASURED
NOTE

Pulse measurements are specified for trigger levels between the
40% and 60% points of the signal.

3-125. RATIO C/A

3-126. The RATIO C/A mode is similar to the RATIO A/B mode (paragraph 3-115), with the
advantage of an extended frequency range for ratio measurements. The maximum frequency
into Channel A is 200 MHz, and into C Channel it is 1300 MHz. Connect the higher of the two
frequencies to the C Channel Input and select the RATIO C/A mode. The ratio will be displayed
with the resolution being determined by the higher frequency and the selected Gate Time.

3-127. PERA

3-128. The PER A mode allows single period measurements or multiple period averages to be
made on input signals into Channel A. In this mode, the input is not prescaled so the maximum
frequency is 100 MHz. In NORM/FAST GATE MODES, a period average measurement is made
where the number of periods averaged is determined by the setting of the GATE AD) control
and the period of the signal. For single period measurements, set the GATE MODE to MIN.

3-129. RISE/FALL A

3-130. The RISE/FALL A mode automatically configures the counter to perform either rise or
fall time measurements. The input is automatically set to COM A and triggering to AUTO TRIG.
In this mode, AUTO TRIG automatically locates and sets the trigger levels at the 10% and 90%
points of the input signal. Rise time measurements are made when the SLOPE A control is set to
_J£ . Fall time measurements are made when the SLOPE A control is set to "X . For rise and fall
measurements, the input signal must be continuous. To measure the rise time on aselected slope
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of a signal, use external arming. Set the Start Arming Slope to positive and using an oscilloscope,
position the leading edge just ahead of the selected slope of the signal. With SLOPE A positive,
the counter will display the rise time; with SLOPE A to negative, the counter will display
the fall time. Measurements are displayed in units of seconds.

AUTO TRIG
TRIGGER LEVELS

CHANNEL A

ARMING !
SIGNAL

SLOPE A | RISE FALL | SLOPE A
TO # TIME TIME [ TO

3-131. SLEW A

3-132. The SLEW A mode is similar to the RISE/FALL A mode, with the counter automatically
selecting COM A and AUTO TRIG. However, to more easily accommodate analog signals, the
measurement is displayed in units of Volts/seconds. Additionally, the MATH operations may
also be selected to achieve a direct readout of the desired units. For example, programming
the NORMLZ function with values of 103 or 106 will produce slew rates in units of volts/
millisecond and volts/microsecond, respectively. As with RISE/FALL A, the measurements
with SLEW A are with respect to the 10% and 90% points of the input and the input must be con-
tinuous. Also, slew rates on selected slopes may be made, using the external arm method.

3-133. DUTY CYCA

3-134. The DUTY CYC A mode measures and displays the proportional percentage of either the
positive or negative durations of a given input digital waveform. The percentage of the positive
pulse is given when the SLOPE A control is set to # . The percentage of the negative pulse is
given with the control set to > . In this mode, the counter automatically sets the GATE
MODE to MIN.

3-135. Duty cycle is actually measured indirectly through two measurements, Period and Pulse.
Therefore, the signal should have a constant duty cycle in order to be accurately measured. If a
particular place in a pulse stream needs to be examined in a changing duty cycle environment,
be sure that the characteristics are repetitive.

3-136. To measure the positive duty cycle of a continuous asymmetrical waveform, select
DUTY CYC A, set the SLOPE A control to £ and set triggering to Auto Preset. The counter will
display a value, typically between 1 and 99 (““25” in this example) representing the duty cycle.
No unit annunciators will light, as duty cycle is assumed as “percentage”.

! i |

| i t

1

CHANNEL A I '
) 1

) ! !

NEGATIVE I POSITIVE

DUTY ouTY
CYCLE CYCLE
(25%) {75%)
NOTE

Duty Cycle should be measured with the trigger level set
between the 40% and 60% points of the signal peaks.
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3-137. GATE TIME

‘ 3-138. The GATE TIME mode provides an indication of the length of the gate time, displayed to
three significant digits. When EXT ARM ENABLE is on, gate time resolution to 100 ns is displayed.
The gate time is controlled (except in MIN) by the GATE AD] control.

NOTE

As the gate is synchronized to the input signal, the actual gate
time may be different from the displayed gate.

3-139. When in a TIME domain function mode (e.g., TIME A—B, PULSE A), the GATE TIME mode
provides an indication of the amount of stop delay time selected. This time is set by the GATE
AD)] control. When in a TIME domain function, with the GATE MODE in NORM or FAST, the
T.1. DELAY indicator will be lighted.

3-140. Pressing GATE TIME does not affect the function set-up memory of the operating mode.
Press the operating mode function key or reset to resume measurements.

3-141. TRIG LVL

3-142. The TRIG LVL mode displays both the Channel A and B trigger levels. The grouping on
the left is Level A and the right is Level B. If the operating function mode, prior to the TRIG LVL,
was RISE/FALL or SLEW, the levels displayed will be the 10% and 90% points of the inputsignal.
For PHASE A rel B, the levels will be the 50% points. Pressing TRIG LVL does not affect the

function set-up memory of the operating mode. Press the operating mode function key or
reset to resume measurements.

‘ 3-143. When outputting the Channel A and B Trigger Levels, via the HP-IB, two complete
numbers are sent, prefixed with the letters A and B.

3-144. VOLTS

3-145. The VOLTS mode requires the option 020 DVM input module. The DVM is fully floating
and autoranging. A unique feature is that there is no need for predetermined gate times. This
means that, like frequency, you may gate time to most any setting desired. Also, this means that
you can arm both the start and the stop of a voltage measurement.

3-146. To measure the voltage of a signal at a specified point, use external arming. Set the
start arm switch to positive and the stop arm switch to negative. Position the arming signal to

allow for the step response time of the voltmeter (t1). For environments with 50 or 60 Hz noise
problems, gate time which are multiples of 100 ms will reduce error in the measurements.
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3-147. PHASE A rel B

3-148. The PHASE mode measures the phase of the signal on Input A, relative to the signal on
Input B. The phase difference is displayed in degrees. In this mode, Auto Preset triggering is
automatically selected. The trigger points are set to the 50% points of each signal, regardless of
either signal’s offset.

3-149. The overall display range is -180° to +360°. The display of a PHASE measurement is con-
figured such that around 0°, the operating range is -180° to +180°, but around +180° the oper-
ating range is 0° to 360°. If RANGE HOLD is on, the range is fixed to 0° to 360°. The PHASE
mode cannot be externally armed.

AN AN AN A
V V V
ANVA

C

|
t
!
|
|
|
INPUT A/\:
+180°

+90°

3-150. Phase measurements are made through a series of individual measurements, therefore
certain input and operational restrictions apply:

* The frequency and phase angle of the signals should be constant.
¢ Frequencies can be measured up to 1 MHz.

® PHASE A rel B measurements should be made with the SEP/COM switch in SEP. If COM A
is momentarily selected, the RESET key should be pressed.

* RESET should be pressed after any change to the INPUT controls, particularly for SLOPE
and SEP/COM controls.

NOTE

Because phase requires a steady signal input, the use of statistics
is not valid (i.e.,, the STD DEV of a steady signal should be
@, and the MEAN should be the same as any one measurement).
Therefore, the use of STATISTICS for PHASE measurements is
not recommended.

-~ @
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Table 3-2. Function Key Reference Summary

EUNCTION KEY | UNITS | TRIG MODE SLOPE A USAGE ARMING GATE AD) COMMENTS
FREQ A Hz Any Yes Gate Prescaled-by-2
TIME A—B s Any Yes Stop Delay
TOT A e Any If not in Gate Smooth and MEASt-1 will
manual not operate when in
MANUAL
RATIO A/B —_ Any Yes Gate
FREQ C Hz N.A. N.A. Yes Gate Prescaled-by-20
1/TIME A—B 1/s Any Yes Stop Delay
PULSE A s Any J = Positive Pulse Yes Stop Delay
% = Negative Pulse
RATIO C/A — Any Yes Gate “A” prescaled-by-2,
“C” prescaled-by-20
PER A S Any Yes Gate
RISE/FALL A s 10%, 90% 7 =Rise Time Yes MIN only Signal should be >50 Hz
X = Fall Time and <25 MHz.
SLEW A V/s 10%, 90% F = Rising Slope Yes MIN only Signal should be >50 Hz
¢ = Falling Slope and <25 MHz.
DUTY CYC A s Any =% High No MIN only Needs constant signal
=% Low
GATE TIME s N.A. Yes Shows Gate or| Will not affect function
Stop Delay | memory
TRIG LVL \% Follows Last N.A. N.A. N.A. Will not affect Function
function memory, send 2 numbers
on HP-1B
VOLTS A N.A. N.A. Yes Gate
PHASE A rel B ° 50% No arming MIN only | Needs constant signal.
Range 0° to 360° if RANGE
HOLD on >30 Hz
3-151. PROGRAMMING
3-152. Introduction

3-153. The 5335A Universal Counter is fully compatible with the Hewlett-Packard Interface bus
(HP-IB). The bus capability is installed as standard equipment and allows the counter to respond
to remote control instructions and output measurement results via the HP-1B. At the simplest
level, the 5335A can output data to other devices such as the 5150A Thermal Printer or the 59303A
Digital-to-Analog Converter. In more sophisticated systems, a computing controller or other
controllers can remotely program the 5335A to perform a specific type of measurement, trigger
the measurement, and read the results.

NOTE

HP-IB is Hewlett-Packard’s implementation of IEEE Std. 488-1978,
“Standard Digital Interface for Programmable Instrumentation”.
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3-154. This section describes how to use the 5335A on the HP-IB. Before programming, the
operator must be familiar with the selected computing controller (e.g., the 9825A, 9830A, or
9835/45A calculators), the capabilities of the HP-IB, and the manual operation and capabilities
of the 5335A. The following HP manuals provide useful background information:

HP-IB User Guide, 9830A (P/N 59300-90002)

Hewlett-Packard 9825A Calculator General 1/0 Programming (P/N 09825-90024)
Hewlett-Packard 9825A Calculator Extended 1/0 Programming (P/N 09825-90025)
Condensed Description of the Hewlett-Packard Interface Bus (P/N 59401-90030)
Abbreviated Description of Hewlett-Packard Interface Bus (P/N 5955-2903)
HP-IB Quick Reference (P/N 5955-2902)

3-155. Interface Function
3-156. The capability of a device connected to the bus is specified by its interface functions.

Table 3-3 lists the 5335A Interface Functions using the terminology of the IEEE 488-1978 standard.
These features are also listed below the rear panel HP-IB connector, as follows:

SH1, AH1, T1, TEG, L2, LE@, SR1, RL1, PP@, DC1, DT1, C@

Table 3-3. HP-1B Interface Capability

INTERFACE FUNCTION

SUBSET IDENTIFIER INTERFACE FUNCTION DESCRIPTION

SH1 Complete source handshake capability.
AH1 Complete acceptor handshake capability.

T Talker (basic talker, serial poll, talk only mode)
TEQ No extended talker capability.

L2 Listener (basic listener, no listen only mode, does not unaddress

to listen if addressed to talk).

LEG No extended listener capability.

SR1 Service request capability.

RL1 Complete remote/local capability.

PPO No parallél poll capability.
DC1 Device clear capability.

DT Device trigger capability.

Cco No controller capability.

3-157.  The number following the interface function code indicates the particular capability of
that function as listed in Appendix C of IEEE Std. 488-1978. Interface functions provide the means
for a device to receive, process, and send messages over the bus.

3-158. Nearly all controls on the 5335A can be programmed remotely, and data from measure-
ments can be sent to other devices through the HP-IB. The TALK, LISTEN, SRQ, and REMOTE
annunciators in the display will indicate the state of the instrument. The following paragraphs
describe the basic programming capability of the 5335A Universal Counter.

TALK: When addressed as a Talker, whether by a controller or by the
TALK ONLY switch, the 5335A will try to send data out to other
devices on the bus. Normally this data is the measurement data.
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LISTEN: When addressed as a Listener, the instrument can accept any
number of commands from a controller on the bus. These
commands will usually be used to program the instrument
operation.

SERVICE REQUEST: SRQ can be sent out to the bus at the end of measurements and
on error or failure messages. Normally SRQ is inhibited, but
certain commands will enable this feature. See “WA” and “SR”’.

REMOTE/LOCAL: Normally the 5335A is under local control. In order to program
the instrument it must be in Remote. Once in Remote, all pro-
grammable controls are in remote and cannot be affected by
manual command. The RESET key may be used to manually
return to local control only if Local Lockout is OFF. If Local
Lockout is ON, the RESET key is ignored.

PARALLEL POLL: No parallel poll capability in the 5335A.

DEVICE CLEAR: When a universal or selected device clear is received, the instru-
ment clears out all input buffers and resets the hardware for a
new measurement. The display will flash momentarily. SRQ is
also cleared. Device clear can be used to clear an ERROR

message.
DEVICE TRIGGER: When a device trigger isreceived, a new measurement s started.
CONTROLLER: No controller capability in the 5335A.

3-159. Bus Messages

3-160. Messages are the means by which devices exchange control and measurement infor-
mation. There are 12 basic messages which can be sent over the interface. Table 3-4 lists each
bus message, a description of the message, how the 5335A uses that message, and examples of
the various controller’s implementation of the messages.

3-161. Address Selection

3-162. To use the 5335A in an HP-IB system, first set the rear panel address switches as shown in
Table 3-5. The leftmost switch sets the counter to the ADDRESSABLE mode or the TALK ONLY
mode. ADDRESSABLE mode is used whenever a calculator or other controller is used with the
system. TALK ONLY mode is used when the counter is operating under its own control (no con-
troller on bus) and outputs its measured result to another device on the bus, such as a printer.

3-163. The five righthand switches, As through A1, set the talk and listen addresses of the
5335A when it is used in the ADDRESSABLE mode. Table 3-5 shows the possible address settings
and the corresponding ASCI! codes for talk and listen.

3-164. The examples listed in this section assume an address setting of 00011, which is a 5-bit
binary code for the decimal number three. This number is important when using an HP 9825A,
9835A, or 9845A calculator, since the calculator addresses the 5335A to talk and listen by using the
code 703. (The “@3” being the 5335A address.) The ASCII characters for this same switch setting
are “C” for a talk address and “#” for a listen address. These characters are used when the com-
puting controller is an HP 9830A calculator.
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Table 34. 5335A Bus Message Usage

Message

Description

5335A Use

Sample 9825 Statements
(5335A Set to Address 83)

Sample 9835/45 Statements
(5335A Set to Address §3)

Data

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

Sends measurement data. See
paragraph 3-191 for output
format. Accepts program
codes. See Table 3-6 for

code set.

red 7683, A
wrt 703, “FN9”

ENTER 783, A
OUTPUT 703, “FN9”’

Trigger

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

Starts a new measurement,

trg 7 or
trg 783

TRIGGER 7 or
TRIGGER 783

Clear

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

Sames as front panel RESET.
Clears internal count and
starts new measurement.
Clears any Error condition.

clr 7 or
clr 783

CLEAR 7 or
CLEAR 783

Remote

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

Causes counter to go to

remote operation if REN is

true and counter is addressed
to listen. In absence of pro-
gram data, remote operation

is according to state of front
panel settings just prior to
going to remote. Locks out all
pushbuttons except Local

rem 7 or
rem 783

REMOTE 7 or
REMOTE 703

Local

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

Goes to local front panel
control. In absence of front
panel data, local operation is
according to the state of the
remote data just prior to
going to local. The following
states are invoked; WA,
DR#, and SR@.

Icl 7 or
Icl 783

LOCAL 7 or
LOCAL 7083

Local
Lockout

Disables local (front panel)
controls fo selected devices

Disables front panel RESET.
5335A remains in remote

llo 7

LOCAL LOCKOUT 7 or
LOCAL LOCKOUT 703

Clear
Lockout
and Local

Returns all devices to local
{front panel) control and
simultaneously clears the
Local Lockout Message.

Local Lockout cleared and re-
turns to local front panel
control.

Icl 7 or
Icl 763

LOCAL 7 or
LOCAL 763

Require
Service

Indicates a device’s need for
interaction with the con-
troller.

Used to flag an error or fail
condition or indicate one of
several instrument specific
messages coded in status byte

rds({7)—A
if bit (7, A)
(bit 7=1 if SRQ true)

STATUS 783; A

Status
Byte

Presents status information of
a particular device; one bit
indicates whether or not the
device currently requires
service, the other 7 bits
{optional) are used to indi-
cate the type of service
required.

Bit 7 is set if service is re-
requested. Additionally, Bit 1,

2, 3,4, 6 7, or 8 may be set,
indicating a specific instru-
ment condition or status, see
Table 3-7.

rds(7)—A

or
rds(703)—A

STATUS 783; A

FOR I=7 TO @ STEP - 1
PRINT I: BIT (A, )
NEXT |

END

(sample program prints
status of Bits 1 through 8)

Status
Bit

A single bit of device
dependent status information
which may be logically com-
bined with status bit infor-
mation from other devices by
the controller.

Does not use

Pass
Control

Passes bus controller re-
sponsibilities from the cur-
rent controller to a device
which car assume the Bus
supervisory role.

Does not use

Abort

Unconditionally terminates
Bus communications and re-
turns control to the system
controller.

Clears Talk, Listen, Serial Poll
Enable registers on 5335A HP-
IB Interface. Front panel set-

up does not change.

cli 7 or
cli 783

ABORTIO 7

SWITCHES SHOWN WITH
ADDRESS = 03.
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Table 3-5. HP-IB Address Switch Selections

INSTRUMENT
TALK ONLY ADDRESS

| As o o o M

T -

| \ NOT USED
ADDRESSABLE

NOTE: THE TALK ONLY SWITCH SHOULD BE CHANGED ONLY WHEN THE INSTRUMENT 1S OFF,

ASCHl CODE DECIMAL EQUIVA-
CHARACTER ADDRESS SWITCHES LENT OF BINARY
USTEN | TALK | A, A, A, A, A,| SWITCHSETTING
5P @ 0 0 0 0 0 00
! A 6o 0 0 0 1 01
“ B 0o 0 0 1 0 02
# C o 0 o0 1 1 03
$ D 0o 0 1 0 0 04
% E 0o 0 1 0 1 05
& F 6o o 1 1 o0 06
’ G o 0 1 1 1 07
( H 6o 1 0 0 0 08
) | o 1 0 0 1 09
. ] o 1 0 1 0 10
+ K o 1 0 1 1 1
) L o 1 1 0 0 12
— M o 1 1 0 1 13
. N o 1 1 1 0 14
/ o) o 1 1 1 1 15
g p 1 0 0 0 0 16
1 Q 1 0 0o o0 1 17
2 R 7 0 0o 1 0 18
3 S 1 0 0o 1 1 19
4 T 10 1 0 0 20
5 U 10 1 o0 1 2
6 v 1 0 1 1 0 2
7 W 10 1 1 1 23
8 X 1 1 0 o0 o 2%
9 Y 1 1 0o o 1 25
: z 1 1 0 1 o0 %
; [ 101 0 1 1 27
g \ 1 1 1 0 o0 28
= ] 11 1 0 1 29
> b 11 1 1 o0 30
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3-165. Device Command Definitions

3-166. A device command is a sequence of two or more ASCll-coded bytes, sent to the 5335A
over the HP-IB, that causes the counter to perform a specific function. Before discussing
individual device commandes, it is useful to classify these commands into five types:

Numeric Command: Type N; A sequence of two ASClI-coded bytes followed by a
sequence of bytes representing a decimal number and a terminator. A terminator is
either a comma, semicolon, space, carriage return, or line feed. A Termination may
also be implied with the start of the next command. For a numeric command,
the entry must follow the following format:

<N spaces> [sign] <J digits> [.<K digits>] [E [Sign] <L digits>]
where:
N=0 to any value
J=1to 12
K=0 to 11
L1=1or2

and:
J+K =12
Absolute value of number <1010. If more than 12 digits are received, they are ignored.

The following commands are equivalent:

3-34

9825A 9835A/45A
wrt 783, “RE, MS 123456” OUTPUT 783; “RE, MS 123456”
wrt 783, ;“REMS+1.23456E+05"’ OUTPUT 7,3; “REMS+1.23456E+05”
wrt 783, “RE, MS5123.456E3” OUTPUT 7083; “RE, MS123.456E3”
Scale = 123456
123456—A; wrt “RE MS”, A OUTPUT 703; “RE MS”’, Scale
wrt 783, “RE, MS123.456E3" OUTPUT 703; “RE, MS123.456E3”

Binary Command: Type B; A sequence of two ASClI-coded bytes followed by either a 8
or a 1. The @ indicates the selected function if “OFF” or “FALSE”, and the 1 (or any non-
zero value) indicates “ON” or “TRUE”. The binary command uses the same format as
numeric commands. The following are binary commands:

wrt 783, “WA1”’ TRUE OUTPUT 703; “WA1”

wrt 703, “WA0” FALSE OUTPUT 7,3; “WA0”

wrt 703, “WA123” TRUE OUTPUT 703; “WA123”
True =1

1—A; wrt 783, “WA”, A TRUE OUTPUT 703; “WA”, True

Integer Commands: Type /; A sequence of two ASCll-coded bytes followed by a
sequence of bytes representing a decimal number and a terminator. For integer
commands, negative number are converted to their absolute values. If the number is
outside the expected range, the parameter is converted to zero. The integer command
uses the same format as numeric commands. The following commands are equivalent:

9825A 9835A/45A
wrt 783, “CY2” OUTPUT 703; “CY2”
wrt 783, “CY-2" OUTPUT 703; “CY-2”
wrt 7@3, “CY 0.2E+1” OUTPUT 703; “CY0.2E+1”
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4. Terse Commands: Type T; A sequence of two ASCll-coded bytes not followed by a
numeric or binary number. Requests a specific function or subroutine to be executed.
For example, the characters “IN”” will cause the counter to INitialize all control settings
to default status. '

5. Special Commands: Type *; A sequence of two ASCll-coded bytes followed by a
sequence of bytes representing some defined value. For example, the characters
“MOD” will program the Math Offset to the value of the last Display.

3-167. The 5335A DEVICE COMMANDS

3-168. Almost every control on the 5335A can be programmed via the HP-IB. Programming is
accomplished by addressing the counter as a listener and sending it device commands. Table 3-6
shows the complete set of device commands. The commands are organized into functional
groups for ease of description and use.

3-169. Commands may be sent upper or lower case. To separate commands, you may use
nothing at all or you may use any combination of spaces, commas, semicolons, carriage returns,
and line feeds. Spaces are not allowed within a command name. At least one of the separation
characters must follow the end of command strings. Usually this is the carriage return and line
feed characters sent automatically by a write statement. For example, the command:

9825A 9835A/45A
wrt 703, “RE” OUTPUT 703; “RE”

addresses the counter as a listener and sends it the command to reset. The “wrt”’ (and OUTPUT)
instruction automatically follows the “RE” with a carriage return and a line feed. The one
exception to most of these rules is binary programming, which uses the “wtb” (or WRITE BIN)
instruction. For further information on binary programming refer to Learn Mode Programming,
paragraph 3-181.

3-170. Function Selection FU, FN

3-171.  This selects the function. Functions 1 through 16 are the normal functions found on
the front panel. Functions above 16 are special functions (see Special Functions). These are
provided to enhance system measurements. FU99 accesses the diagnostic mode. Diagnostics
are covered in Section VIIL.

3-172. Gate Time Setting GA, GO, GC

3-173. This GA command is used to set the gate time remotely. The range of times is from about
1 ms to about one second. Resolution of the setting is about 2 ms, and accuracy is about 2% +2 ms.

For programmed gate times greater than one second, use GO and GC, to open and close the gate
“manually”:

9825A 9835/45A
wrt 783. “GO” OUTPUT 763; “GO”
WAIT 30000 WAIT 30000
wrt 793; “GC” OUTPUT 763; “GC”
" This can be useful for totalizing and for extremely long gate times,
NOTE

The 5335A makes no distinction between the GO and GC com-
mand. Each time either of these two are received the 5335A
treats it like the pressing of MANUAL Gate Mode key.
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Table 3-6. 5335A Device Commands

Command Equivalent Descripti Command Device
Group Key/Control scription Type Command
NOTE
Bold print indicates the conditions set on power-up or initialization of
the counter. Some of the Key/Controls are disabled or set to “off”,
as indicated in the Description column.
MATH DISABLE Disable Math group B MD#
Enable Math group B MD1
OFFSET Set OFFSET off N MO8
Set OFFSET value N MO<#>
Set OFFSET to last disp. * MOD
Set OFFSET to MEASt-1 * MOM
NORMILZ Set NORMLZ off N MN#@
Set NORMLZ value N MN<#>
Set NORMLZ to LAST Disp. * MND
Set NORMLZ to MEASi-1 * MNM
SCALE Set SCALE off N Ms8
Set SCALE value N MS<#>
Set SCALE to LAST Disp. * MSD
Set SCALE to MEASt— * MSM
STATISTIC N=100/1K Set N=100 B SN@
Set N=1000 B SN1
STD DEV Disable Standard Deviation B SD#@
Enable Standard Deviation B SD1
MEAN Disable Mean B SMéo
Enable Mean B SM1
SMOOTH Disable Smooth B SS8
Enable Smooth B Ss1
SPECIAL OUTPUT |Special Output disable B SO8
Special Output enable B SO1
FUNCTION ALL FUNCT. Select Function 1 FU<#>
1 FN<#>
FREQ A Standard Functions FN1
TIME A—B FN2
TOT A FN3
RATIO A/B FN5
FREQ C FN5
1/TIME A—B FN6
PULSE A FN7
RATIO C/A FN8
RISE/FALL A FN10
SLEW A FN11
DUTY CY A FN12
GATE TIME FN13
TRIG LVL FN14
VOLTS FN15
PHASE A rel B FN16
FREQ B Special Functions FN17
TIME B—A FN18
TOT A-B FN19
PULSE B FN20
DIAGNOSTICS |See text FN99

NOTE

An Error 1.0 will be displayed if an invalid HP-IB Alpha command
is sent to the 5335A.

An Error 1.1 will be displayed if an invalid HP-IB Numeric

command is sent to the 5335A.
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Command Equivalent - Command Device
Group Key/Control Description , Type Command
GATE GATE ADJ Set GATE TIME 1 ms to one second N GA<#>

GATE OPEN T GO
GATE CLOSE T GC
GATE MODE | Set GATE MODE to NORM 1 GMé8
Set GATE MODE to FAST | GM1
Set GATE MODE to MIN | GM2
Set GATE MODE to MANUAL | GM3
CYCLE CYCLE MODE | Set CYCLE to NORM | CcY1
Set CYCLE to MIN | CY2
Set CYCLE to SINGLE | CY3
INPUT SLOPE A Set SLOPE A POSITIVE B AS@
Set SLOPE A NEGATIVE B AS1
SLOPEB Set SLOPE B POSITIVE B BS@
Set SLOPE B NEGATIVE B BS1
PRESET A Set PRESET A off B AP
Set PRESET A on B AP1
PRESET B Set PRESET B off B BP9
Set PRESET B on B BP1
COM A Set COM A off B CO#
Set COM on B CO1
AUTO TRIG Set AUTO TRIG off B AUB
Set AUTO TRIG on B AUl
REAR EXT START External START Arm Slope Positive | XA1
External START Arm off ! XA2
External START arm Slope Negative ! XA3
EXT STOP External STOP Arm Slope Positive | XO1
External STOP Arm Off | X02
External STOP Arm Slope Negative | X03
DISPLAY DISP REMOTE | Set display to NORMAL B DR#
Set Display to REMOTE B DR1
(blank display)
DISP DATA Display data (with display in Remote) N Di<#>
BINARY Request Request 30 byte binary status T p?
Request 30 byte binary status T PQ
Program Program with binary status * PB<*>
MISC Wait WAIT to send mode off B WASP
WAIT to send mode on B WA1
SRQ Service Request disabled B SR@
Service Request enabled B SR1
INITIALIZE Initialize everything to default T IN
INTERPOLATOR | Interpolator enable B ID#
Interpolator disabled B ID1
RESET Reset instrument for new measurement. T RE
RANGE HOLD | Set RANGE HOLD off B RHE
Set RANGE HOLD on B RH1
EXT ARM EN | Set EXT ARM EN off B XE@
Set EXT ARM EN on B XE1
CHECK Start CHECK* T CH

*When selecting the CHECK function via the HP-IB, the HP5335A must NOT be in the “GA” (Gate
Adj) function or a “FAIL 4.4” will result.
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3-174. Remote Display DR, DR1, DI
3-175. This command lets you write to the display remotely. When DR1 is sent, the display can
be written to by the DI command. For example, the command:
9825A 9835A/45A
wrt 783, “DR1, DI12345” OUTPUT 703; ““DR1, D112345”

causes the number given by the DI command (12345) to be formatted into engineering notation
and displayed. With the display in remote, normal measurements can still be programmed,
executed and output through the HP-1B, but the results will not be displayed.

3-176. Default States

3-177. The default state is equivalent to sending all commands with a parameter of zero. This
may be different from the power-up state for controls that are found on the rear panel and for
the INPUT section on the standard front end, due to the use of detented, not momentary,
switches.

3-178. For integer type commands (Type 1) the default states are as follows:

FUNCTION (FU@ is ignored)

CYCLE CY@ equivalent to CY1T NORM
EXT START XA@ equivalent to XA2 OFF
EXT STOP XO#@ equivalent to XO2 OFF

3-38

3-179. Initialize

3-180. When INitialize is executed, the following states are NOT affected: DR, WA, SR, SO

The following states will be set:

CHAN A & B PRESET ... ON FUNCTION ........... FREQ A
CHAN A&B .......... F MATH ................ OFF
SEP/COM ............. SEP STATISTICS ........... OFF
AUTOTRIG ........... OFF GATE MODE .......... NORM
EXTARM ............. OFF CYCLE MODE ......... NORM
RANGE HOLD ......... OFF

NOTE

Do notinitialize (“IN”) the counter when the display is in remote
(“DR1”). Whenever the display is in remote, follow the initialize
command with “FU1” (or any other function command). For
example: wrt “5335A", “IN, FU1, DR1".

3-181. Learn Mode Programming P?, PQ, PB

3-182. The front panel can be used as the medium by which you tell the controller how to
program the counter. This is commonly referred to as Learn Mode programming, or Binary
Programming.

3-183. With the instrument in Local, the user is allowed to set up the controls in the MATH,
STATISTICS, FUNCTION, GATE MODE and CYCLE groups in any way desired. The controller then
sends a PQ command and follows this by receiving 30 bytes of binary program data. Later, when
the set up is to be duplicated by the controller, the instrument is sent PB followed by the same 30
bytes of binary data.
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3-184. If the data contained in the OFFSET, NORMLZ, and SCALE registers is not needed, the
30 bytes can be shortened to just 7 bytes, thus speeding the programming time. Refer to the
Programming Examples beginning with paragraph 3-209.

3-185. SRQ and Status SR

3-186. The 5335A has the ability to send a request service (SRQ) message. To enable this feature,
the controller must send the SR1 command.

3-187. Requestservice may be sent upon any error or fail message, and may be sentatthe end of
a measurement, When request service is sent the seventh bit (bit 7) is set. In addition to this bit,
one other bit is also set, representing the status or type of service requested. If service request
is not enabled, this second bit is still set, even though bit 7 is not. Table 3-7 gives the effect
of each of the status bits on the service request message. When SRQ is asserted, the 5335A will
turn on the “SRQ’ annunciator.

3-188. The 5335A will only send SRQ if a measurement is ready for sending, anditis in the WAIT
mode, and it is not addressed to TALK or RFD is false.

(Measurement done)
AND
SRQ if: (in WAIT mode)
AND
[(if not addressed to TALK) or (RFD is false}]

NOTE

Constant reading of the status byte is not recommended. This
may slow down the measurement processor time.

Table 3-7. Status Bits Usage with SRQ
SR Status Bits Usage

BIT 1 (LSB) Set when measurement is done; and 1) 5335A is in WAIT mode
and it is not yet addressed to talk, or 2) 5335A is in WAIT mode
and is addressed to talk, but listening device on bus is not yet
ready for data (RFD is false). :

BIT 2 Set when external time base used.
BIT 3 Set if an ERROR has happened.
BIT 4 Set if a FAIL has happened.

BIT6 Set when GATE is open.

BIT 7 Set if requesting service.

BIT 8 Set if in diagnostic monitor

3-189. Program Execution/Response Times
3-190. Program speed is dependent upon the 5335A’s HP-IB response time. Table 3-8

provides some NOMINAL response times for various types of commands, using the 9825A
calculator. The examples use the “wrt” instruction. Times are rounded up to 5 ms resolution.
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Table 3-8. HP-IB Response Times

Command Mode

Device Command Code

Nominal Response Time

Function Select

Math Set

Statistics Set

Reset
Range Hold
Ext Arm Enable

Gate Set

Cycle Set
Input Set

Display

Initialize

Miscellaneous

Program Binary

FU1
NOTE

MS-123456789e-9
MD1

SN1
SD1
SM1
$$1

RE
RH1

XE1
XA2

GM1
GA 29.111

Y1

AS1 and AP1
cOl
AU1

DR1
DI-123456789e-9
DR#@

IN

WA1
SR1
clr (HP-IB clear)
trg (HP-1B trigger)
rds (HP-1B read status)

P?
PB (30 bytes)
PB (7 bytes)

For RISE/FALL A, SLEW A, and PHASE
allow for AUTO TRIG response time).

50 ms

75 ms
45 ms

45 ms
45 ms
45 ms
45 ms

30 ms
45 ms

45 ms
45 ms

45 ms
60 ms

45 ms

45 ms
45 ms
45 ms

25 ms
70 ms
45 ms

30 ms

45 ms
45 ms
240 ms
30 ms
30 ms

30 ms
90 ms
40 ms

3-191.

3-192. After a measurement, the 5335A outputs the data to the HP-IB. The output byte contains

Output Format

19 characters which are arranged in the following format:

3-40

ALPHA
CHARACTER
{1 CHARACTER)

/

|

MEASUREMENT
DATA FIELD
(14 CHARACTERS)

N./\
<N SPACES >+ <JDIGITS >, <K DIGITS >

(A|o[ofo[p]o]p]o]o]o]o]p]o]o]o]e]+]p]D] crir
-

EXPONENT
(4 CHARACTERS)
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3-193. ALPHA CHARACTER. One of eightsingle characters which specify the type of measure-
ment. It is generally used to indicate the type of units. The alpha characters are:

F

precedes Frequency measurements; units of Hz (Hertz)

precedes Time measurement; units of s (seconds)

precedes Voltage measurements; units of V (Volts)

precedes Ratio measurement; no units

- ™ < ©
)

- precedes Totalize measurements; no units
precedes 1/TIME, DUTY CYCLE, PHASE; units as specified
precedes A Channel TRIG LVL; units of V (Volts)

7]
©
1

precedes B Channel TRIG LVL; units of V (Volts)
precedes MEAN output with SO1

precedes MIN output with SO1

< z z w >

precedes MAX output with SO1
NOTE

For TRIG LVL, two complete 19 character output bytes are
sent in succession. Each Channel requires a complete output
sequence.

3-194. MEASUREMENT DATA FIELD. The data field consists of a 14-character string. The
number begins with the sign (+ or -), followed by the digits in descending order or significance.
The number, however, is right-justified within the data field. To keep the number of characters
constant within the total string, spaces (up to 10) will be inserted preceding the sign.

3-195. EXPONENT. Preceded by an “E” and the sign (+ or -), the exponent will be a multiple of
3, similar to the display which is in engineering format. On some occasions, it is possible that the
format of the HP-1B output and the display will differ. Nonsignificant zeros in the display are
converted to real zeros, and the output is such that there is always a significant digit left of the
decimal point.

3-196. The following string illustrates a typical output byte for a FREQ A measurement of
12.3456789 MHz. The output byte is followed by a (CR) carriage return and a (LF) line feed.
F(sp) (sp) +12.34567890E + 06 (CR) (LF)

NOTE
The Data Output Rate for a complete output string consisting
of 19 characters plus a CR and LF is typically 8 ms.

3-197. Output Modes
3-198. The 5335A powers up with the following output modes: WA#, SR8, SO@.

3-199. When the Wait to be Addressed mode is OFF (WA®) the 5335A will output only if it is
addressed to talk and RFD is true and measurement data is ready. If at the end of a measurement
the 5335A finds that it is NOT addressed to talk or that RFD is false the measurement data is not
sent and a new measurement is started.

3-200. When the Wait to be Addressed mode is ON (WA1) the 5335A will wait to be addressed
and for RFED to be true. In this mode, new measurements are not started until the data from the
previous measurement is sent, or if a command is sent.
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3-201. The Wait to be Addressed mode must be active if you want an SRQ generated at the end
of the measurement. Status Bit 1 can be used to monitor the 5335A for the end of measurement
occurrence. This bit is effective only if the WAIT mode is ON.

3-202. When receiving trigger level data it is recommended that the WAIT mode be ON. This
will assure no loss of data. However, the TRIG LVL function is unique in that it does not show a
display until after it outputs to the display. Therefore, the WAIT mode should be turned OFF if
you wish for the display to update.

3-203. Output of Statistics

3-204. For measurements using statistics the individual measurements are notsent out. Only the
result of the statistical calculation is output. The prefix alpha character will be the same as the
normal measurement.

3-205. The Special Output command “SO” can be sent to tell the 5335A to send additional
secondary data when statistics are enabled:

* When STD DEV is on and SO1 has been sent the following data is given in two complete
strings:
STD DEV
MEAN (of the same sample, preceded with the letter “M”)

* When MEAN is on and SO1 has been sent the following data is given in three complete
strings:
MEAN

MIN (of the same sample, preceded with the letter “N”)
MAX (of the same sample, preceded with the letter “X”)

NOTE

Secondary statistical data will wait for RFD to be true if the
listening device is not able to receive the data immediately.

3-206. SPECIAL FUNCTIONS

3-207. Functions 17, 18, 19, and 20 are additional functions that are available in the 5335A.

17 FREQ B
18 TIME B—A
19 TOT A-B
20 PULSE B

These functions are accessed via the HP-IB through the normal FN or FU command, however,
they may also be accessed manually through the keyboard. This is an example of invoking FREQB,
function 17:

Press: SCALE SMOOTH 17 ENTER

3-208. After pressing SMOOTH the display will show the word “SPECIAL”. After pressing ENTER
the counter will be in FREQ B. No function lamp indication is given for these special functions,

* When using TOTALIZE A-B output is given only after the gateis closed. To start the totalizing,
a pulse from B must first be received. The TOT A-B (special Function 19) is armed by B.
Closing the gate is also synchronized.

* Diagnostics are programmed by sending FN99, followed by a diagnostic code that is
programmed into the SCALE register. For example, FN99 MS12, calls up diagnostic 12.
(See chapter VIII). Via the keyboard the diagnostics are called similarly. Press SCALE,
SMOOTH 99 ENTER, then SCALE 12 ENTER.
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3-209. PROGRAMMING EXAMPLES

3-210. The following HP-IB programming examples are provided for information and illus-
tration only. Sample programs are provided for both 9825A and 9835A Computing Controllers,
and assume a 5335A address of decimal “3”.

EXAMPLE 1. A) TYPICAL MEASUREMENT FORMAT

This program first dimensions a string variable in the controller for the incoming data and then
sets the 5335A to its default mode (Initialize) with a gate time of 500 ms (.5seconds). The counter
will then make a simple Frequency A measurement. In step 2 the controller will read the
measurement into string A, and then step 3 displays the information. After waiting for 1second
(1000 milliseconds), the program loops back into reading a “new measurement” and the cycle is
repeated. '

9825A EXAMPLE 9835A EXAMPLE
0: dim ASL201 0 DIM ABL217
i owrt F03,%in,ga. %" 20 QUTPUT 703;"in,qga.%"
o oped F03 6% 30 ENTER 703;A%
3: dup AL 410 DESP A%
4: wait 1000 S0 WALIT 4000
5: gtoe -3 60 GOTO 30
b end 70 END
XDGZHE

EXAMPLE 1. B) TYPICAL MEASUREMENT FORMAT

This is an example of how the controller can be used to display a measurement once every
5 seconds. After a measurementis accepted in step 2, the HP-1B’s RFD (Ready For Data) line is held
false until another read instructions is executed. This means thatduring the wait statementin step
4,the RFD line is false. The 5335A will check the RFD line whenever itis addressed to talk to make
sure that the listening device is ready for data. If it finds RFD false and the wait mode is off, the
counter will skip trying to output the data and start a new measurement.

In this example the 5335A will continue to make measurements without sending data until
5 seconds have passed. After 5 seconds, the next measurement that comes is sent.

Note that this check of the RFD line is done for the first character of a measurement data string
only. Subsequent characters are sent normally.

9825A EXAMPLE 9835A EXAMPLE
0: dim ablaal 10 DIM AsL241
L0 oWt Y03, "an" 20 OUTPUT 703; "in"
20 red 703,6% 30 ENTER 703%;A%
I odap A% 40 DIGP A%
4 wait H000 %0 WALT %000
G gte & &) GOTO 30
Heoend 70 END
KL 686
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EXAMPLE 2. WAIT MODE

The wal command tells the 5335A to wait at the end of each measurement to output data, even if

not presently address to talk. During the 5 second wait period in step 4 if a measurement ends the
counter will wait until it can send its data before starting the next measurement.

Note that if the gate time of the measurement is very short, the data that gets displayed in this

example is about 5 seconds old.

9825A EXAMPLE

0: dim A%L241]

ieowet P03, "in,wad®
2ored Y03 ,.40%

I dsp A

4 watt 5000

S ogto 3%

beooend

X220874

0
ea]
A0
40
|
&6
71

9835A EXAMPLE

DIM A%124]

QUTPUT 203;:"4n,wai"
ENTER 703 a%

DISP A%

WALT %000

GOTO 30

END

EXAMPLE 3. TIME INTERVAL AND PULSE WIDTH

This program will set the 5335A for a Time Interval measurement (fu2),com A (cot)and channel B
slope to negative (bs1), in step 0. Step 1 causes the counter to read into the simple variable A and
step 2 sets up the controller for a specific floating format. Step 3 displays the contents of the

simple variable A; format: “T.l.=

s.”. After waiting for 3 seconds in step 4, the controller
will set up the 5335A for a Pulse A measurement (fu7) in step 5. In step 6, the 5335A will read into
the simple variable B. Step 7 will display the contents of variable B formatted as follows: “PULSE A -

= s.”. Following 3 seconds of waiting, the whole process is repeated.

9825A EXAMPLE

: wet 703,"%in,ful,cof,hsl"

i ored 703,40

PRI A A

S:odsp T =" A, "gec . "
4: wait 3000

Heowret Y03, "infu7®

6: red 703,HR

7odsp "PULSE A=" R, "sec "
: wait 3000

P:ogto 0

10: end

REH2T

3-44

10
20
X0
40
50
6H0
70
i)
vatu

100
140

9835A EXAMPLE

OUTPUT 703;:"in,ful,col,bsi"
ENTER 703,84

FLOAT 5
DISP "7T.1.
WALT 3000
OUTPUT 70%; "infu7"
ENTER 703; R
DIGP "PULSE
WATT Z000
GOTO 40

£ ND

=M Yesen M

A=" 8 "sac "
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EXAMPLE 4. RISE/FALL TIME AND SLEW RATE

Inthis example,step@ setsthe5335A for Rise Time (in, fu10). After apause of 3seconds in step1,
(this pause is recommended for allowing the Auto trigger circuitry to settle down). step 2 will
force the counter to read into simple variable A. Step 3 sets up the 9825A for a given floating
format. In step 4, the 9825A will display: “RISE TIME = s.”’, showing the contents of simple
register A. The controller sets up the counter for Positive Slew Rate A (ful1) instep 6, andinstep?7,
the 5335A reads into simple variable B. In step 8 the controller will display: “POS. SLEW RATE =
V/S” showing the contents of variable B. The controller sets up the counter for Fall Time
(fu10 as1) and waits for 3 seconds in steps 9 and 10. In step 11, the information from the 5335A is
read into simple variable A. The controller will display: “FALL TIME = s.” and the contents
of variable A in step 12. The 5335A is set up for a Negative Slew Rate A in step 14, and the controller
reads this information into variable B in step 15; then the 9825A will show the contents of Balong
with the display: “NEG. SLEW RATE = V/S” in step 16, after which the whole process is

repeated.
9825A EXAMPLE 9835A EXAMPLE

0: wrt 703,"in,fuil" L0 QUTRUT 703; "in, fult”
1 wait 3000 20 WALIT 3000
“: red 703,A4 30 ENTER 703,64
F:oflvs 40 FLOAT %
4: dsp “"RISE TIME=",A,"sec." 50 DISP “RIGE TIME=";A;"sec."
B owait 2000 60 WAIT 2000
b: wrt 703, "infull® 70 QUTPUT 703;"infutis"
7: red 703, 80 ENTER 703; K
8: dsp "POS. SLEW RATE=",B,"V/s"  gq DISP "POS. SLEW RATE=";H;"V/s"
9: wrt 703, "full,asi” £00  OUTPUT 703;"fuil,asi”
£0: wait 3000 540 WALIT 3000
11: red 703,64 120 ENTER 703;4
s@: dep "PALL TIME=",A,"sec.” £330 DIGP "FALL TIME=";A;"sec "

£33 wait 2000

2000 ) £40  WAIT 2000
14: wrt 703, "fuit £50  DUTPUT 703; " fufi”
15: red 703,8 ) 160 ENTER 703K
L6: dsp "NEG. SLEW RATE=",B,"V/s" (55  prgp "NEG. SLEW RATE=";R;"V/s"
té‘ gzz 0 180 GOTO 4.0
> i [» »
X28G02 170 END
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EXAMPLE 5. DUTY CYCLE

This program will set up the 5335A for a Duty Cycle measurement (positive portion of waveform, .
in fu12) in step 0; then, in step 2, forces the counter to read into simple variable A. Step 3 displays

the contents of variable A, format: “‘UP’ Duty Cycle = %’ and maintains the display for 3

seconds (step 4). In step 5, the 5335A is programmed for a Duty Cycle measurement of the

negative portion of the wave form (as1) and in step 7, the 9825A will display: “‘DOWN’ Duty

Cycle = %”’; after waiting for 3 seconds, the total cycle is repeated.

9825A EXAMPLE

0: wret 703,"in,foid"

i: fxea 4
2: red 703,4
F: odap "UPY Duty Cycle=", a," 4"
4: wait 3000
YBeowrt 703, "agd"
6: red 703,R
7 dgp "DOWNY Duty Cycle=",R,"%"
#: wait 3000
9: gto 0
10: end
XE772
9835A EXAMPLE
10 OQUTPUT 703; "in,fuid"
20 FIXED 4 .
30 ENTER 7034
40 DIGP " Doty Cycles";A;" 4"
%0 WATT X000
&0 QUTPUT 703;"asi "
70 ENTER 703%;R
80 DISP "/DOWN’ Duty Cycle=*" ;" "%"
?0 WALT 3000
100 GOTO 10
140 END
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EXAMPLE 6.  MATH PROGRAMMING EXAMPLE

To demonstrate the 5335A flexibility in mathematical manipulations, apply asignal to INPUT A of
different frequencies. Step 2 will request the Offset, Normalize, and Scale factors which are used
to program the 5335A in step 3. The manipulated measurement is read into string variable A (step
4). Steps 5 through 10 will print the Offset, Normalize, and Scale factors, respectively; steps 11and
12 will print the final result.

9825A EXAMPLE

h: dim ABLZL]

Fxd 0

ent "OFFSET 20,0, "NORMALIZE 2" ,N,"S5CALE ?",8
wrt 703, "in,me",0,"wn",N,"ms" 8

red 703,A%

poeN

prt "OFFSET=",0
H: ospo
7 oprt "NORMALTZE=" N
£ apc
.

7 prt "SCALE=",8H

i0: spo 2

4 wet 16, "REGULT="

12 wrt 16,8805 ,141,0%1%,191
LA end

K25 449
9825A PRINTED RESULTS:
9835A EXAMPLE
50 DIM ABL241
20 FIXED ¢
30 INPUT "OFFSET 2",0
40 INPUT "NORMALYZE 2" N
50 INPUT "GCALE ?2",8
60 OUTPUT 703;%in,mo";0; " mn";N; "ms" ; §
70 ENTER 703;a%
80 PRINT "OFFSET=",0
90 PRINT LINCL)
100 PRINT "NORMALTZE=" N
1.4.0 PRENT LANCL)
120 PRINT "SUALE=",§
130 PRINT LINC2)
1490 OUTPUT 16; "RESULT= "SABLL,AT;A805,191
150 END

3-47



Model 5335A
Operation and Programming

EXAMPLE 7. REMOTE DISPLAY

This program will set up the 5335A for the remote display function, to acquire a measurement,
modify and format the measurementinto engineering notation, and send the result to the display

of the counter.

Step 0 programs the counter for Frequency A and Remote Display (ful dr1); the unmodified
measurement then is read into simple variable A in step 1. This measurement is modified and
stored in variable B (step 2), then sent to the 5335A display in step 3. The cycle is againrepeatedin

step 4.

9825A EXAMPLE

0: wrt 703,"Fuidri® 10
i: red 7203,A 20
2 Atieb—R 30
e owrt 703,"di" R 40
4: gto 4 50
5: end 60
27243

9835A EXAMPLE

QUTPUT 703%; "fuidri”
ENTER 703;A

B=A+1iE6

QUTPUT 703;"di"; R
GOTO 20

END
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EXAMPLE 8. TEACH-—LEARN

The following program serves as an example of the TEACH—LEARN mode (Binary Program
mode). It will allow you to manually set-up the 5335A front panel, after which the 9825A will read
into column matrix A, 30 bytes of binary programming data (steps 4 through 7), after which the
controller will beep indicating the end of data transfer. (Information recorded: MATH,
STATISTICS, FUNCTION, GATE MODE and CYCLE) Then the controller will allow the user to
change the front panel settings of the counter (steps 10 and 11). Also, it will allow the user to
suppress the MATH information and thereby speeding up the transfer of data (steps 12,13, and
14). Note however, that the OFFSET, NORMALIZE and SCALE LED will be ON although no
information was transferred into their registers. In step 15 the controller will transfer all 30 bytes
of binary programming data that it recorded earlier, to the 5335A; at the end of data transfer, the

controller will beep twice. The counter is returned to local control in step 19, completing the
exercise.

9825A EXAMPLE

0: dim A&I301

i lel 703

2 dap "Manuvally set-up H33%A controls®
> 3. s1tn

4: wrt 703,."pg"

S: for IT=1 to 30
G rdbh (70330011
Press CONTINUE TO RESUMEH 5 . axt I
B: beep
9: 1lcl 703
L’iﬂ: dep "Now, change the %33%A controls”
11: stp

_ 13: 9f Bi;gte “"LONGT
1 = LONG DATA TRANSFER 14: wth 703, "ph
£%: with 703,a741,A021,A131,AT41,A1E%1,A161,25%
16: beep
L7 wait %00
18 heep
19: gto 27
A0 "LONG" :wth 703, "pb"
21 Ffor I=f{ to 30
22 wth 703,481011
23: next I
24 beep
2% wait %00
20 beep
27: lel 703
2 end
X28738

0 = SHORT DATA TRANSFER{ 12 ent "Do you need MATH functions 7%,1

(Continued)
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EXAMPLE 8 (Continued)

10
290

30

>4
50
60

61
Press CONTINUE — 60

TO RESUME 80

-
100

140
0 = SHORT DATA 120
TRANSFER £330

1=LONG DATA { 140

150
FER 1
TRANS e

9835A EXAMPLE

DIM ASL301
1.OCAL 7073
DISP "MANUALLY SET-UP $3354 CONTROLS.

PRESS ‘CONT‘ WHEN READY"
P AUSE
OUTPUT 703;"pq"
ENTER 703 USING "#,30A";A%
LOCAL 703
REEP
DISP "NOW, CHANGE THE $33%4 CONTROLS.

PRESS CONT’ WHEN READY®
P AUSE
INPUT "DO YOU NEED MATH FUNCTIONS 2

(YES OR NO)",E$

IF B$L4,40="Y" THEN GOTO Long
OUTPUT 703 USING “#,26,64,8";"ph",A%,255
HEEP
WATT $00
BEEP
GOTO 240

170 Long: OQUTPUT 703 USING "#,24,304";:"ph", A%

i8¢
190
200
240

220

3-50

REEP

WATT %00
REEP

LOCAL 703
END
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This is an example of the use of Statistic Output format. The controller will request from the user
the sample size, either 100 or 1000 (step 1); it will then program the 5335A for a Frequency A
measurement with the selected sample size, and special statistics output for MEAN computation
(SM1, SO1) in step 2. Step 3 causes the counter to read into the three string variables; the contents
of the strings with appropriate leader information will be printed in steps 4 through 10.

The controller will then set up the 5335A for a Standard Deviation measurement and it will store
the result in the two string variables (step 11); in steps 12 through 25, the 9825A will print the
contents of the variables with appropriate identification.

9825A EXAMPLE

0: dim ASL247,B$1241,C61211
i: ent "Sample size: 10074000
2: wrt 703, "insn",N,"smi,,s08"
3: red 703,A% . 834%,C%

4: prt "FRECUENCY A"

S: prt "STATISTICS"

b: apc 2

7: prt "MEAN=Y

: wrt 16,A%104,41,4%1%,19]
9: spe

L0: prt "MIN="

Lh: wrt 16,8804 ,40,B8%10%,4%]
12 spc

13 prt "MAX="

14 wet 16,0404,41,0810%,491
1%9: spc 3

16 beep

17 wret 703, "sdi”

18: red 703,A%,B%

19: prt "STANDAKRD DEV.="
A0 wrt 16,401,401 ,48%05%,49]
24 spo

22 prt "MEAN="

A3 wrt 46,8804 ,40,8%1%,4%1
24: spo 3

25: beep

g6 lel 703

27: end

X32154

(Continued)

(N=0/71)

';;ll‘N
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10
20
A0
410
50
70
71
80
140
1490
160
161
170
180
190
any
240
270
280
290
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EXAMPLE 9 (Continued)

9825A PRINTED RESULTS:

9835A EXAMPLE

DIM ASTZLI,BRI241,0C4910241
"Sample size: 10074000
OUTRPUT 703;"insn";N; "ami ,so0i"

INPUT

ENTER
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
BEEP

703;A%, 0,08

KKKkKX  FREQUENCY

LINC2)
CHR&(27)4"1 "

" MEAN-=:
" ML N=
" MAX

LINC2)

OUTPUT 703; "sdi"

ENTER
PRINT
PRINT
PRINT
BEEP
1.0CAL
END

703; A%, B$
"STANDARD DEV =
" MEAN:=
LINCE)

703

A%
"B
I

" A%
" 5 0%

A

(N=0/74) 2", N

STATISTICS

AORNOKOK AKX

TFREEZES

TITLE
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EXAMPLE 10. HIGH SPEED MEASUREMENT
(COMPUTER DUMP)

This following program will illustrate how the 5335A can be set-up to perform a high speed
transfer of data with the 9825A controller. Line 2 specifies a “fastread-write buffer” labeled “S)”,
allocating 2100 bytes of memory. Line 3 initializes the 5335A for a measurement; the buffer is
cleared in line 4. In line 5, 100 measurements are transferred directly into buffer “S)” from the
counter; line 6 check for a completed transfer of data, after which, the controller will beep.

The 9835A will, in lines 8 through 10, remove 21 bytes at a time from buffer “S}”’ and store them
temporarily in A$, display this information as well as the measurement number; this operation is
performed N times.

9825A EXAMPLE

0: dim A%I21)
i: 100N
2: buf "HI" PIKN,3
3 owrt 703, "in,gm2,cud"
4: buf "HI"
S tfr 703,"G0" NX24
b: Af rds("S5T")=-41; imp 0
7: beep
8: for X={ to N
: red "8SJ",A%
10: £xd 0
i1: dsp A%, X
12 wait 500
13: next X

14: beep
1%: end
XH418

9835A EXAMPLE

10 OPTION RASE 1

20 FIXED 0

30 DIM A$L241,BECL00) L24 ]

40 N=1.00

50 OUTPUT 703;"in,qm2,cya"
60 ENTER 703 EFHS 2400;E$ (%)
70 BEEP

80 FOR X=1 TO 100

90 PRINT USING "DDD,XXX,24A";X,B%6(X)
94 WATLT S00

100 NEXT X

104 REEP

140 END
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0
20
30
41)
S0
G4
H0
70
80
{0
100
140
120
1214
130
141

EXAMPLE 11. SERVICE REQUEST and WAIT

The following program serves as an example of the SRQ (Service Request) feature in the 5335A.
As the controller is executing each program line, it logs in the interrupt request and assigns it a
priority; the 9825A will finish the current line and then branch to the service routine (End of Line
branching—EOL). Once the service routine is completed (by executing its “iret” statement), the
main program pointer will return to the following line from where the interrupt occurred. Line 1
sets up the 5335A into the WAIT mode and enables the sending of SRQ at the end of a
measurement; line 2 specifies where to go when the 9825A receives.a SRQ, and line 3 enables the
use of SRQ. Line 4 simply loops, doing nothing. Lines 5 through 8 are executed whenever an SRQ
from the counter is received, a measurement data is then read and the counter is reset.

9825A EXAMPLE

0: dim AB[211

1 wret 7203, "wait  sri"
2: oni 7,"GRO"

3 eir 7

4: gto 3

H: "GRAM:

G: if bitdh,rds{(703X))
7 red 70X,0%

8: dsp A%

9: wrt Y03, r e

10: iret

14: end

X&'/ 4

9835A EXAMPLE

DIM AB124)
OUTPUT 703;"wai,sri"

ON INT 4#7 GOSUR Srq TENARLE END-OF-LINE BRANCHES.

CONTROL. MASK 7.428 POET UP INTERRUPT CONDITION.
CARD ENARILE 7 TENARLE CARD FOR INTERRUPTS.,
WATIT 100

GOTO 40

Sraq: !

STATUS 703; Temp
IF NOT BIT(Temp,6) THEN 100
ENTER 703;A%
DISP A%
OUTPUT 703;"re"
WAIT 100
RETURN
END
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Model 5335A
Operation and Programming

In this example, the controller will set up the counter for trigger Level function (fu14) in step 1;
then the 5335A will read into two string variables A$ and B$ in step 2 (2 complete 19 character sets
are sent out in succession, one for each channel). Steps 3 and 4 will display the contents of the
string variables; the whole process is repeated in step 5.

0: dim
Wit
red
dep
dap
gto
endad
X ’83‘? 0

(SRR TRt RN IR

D‘*

1.0
20
30
40
44
50
70

9825A EXAMPLE

ABLRLT, RET21 ]
705, "Futan
703?n$}n$
"TRTGGER
"TRIGGER

5

LEVEL A=" A%741,
LEVEL

=" BeU44,

9835A EXAMPLE

DIM A%HL241,B41241
OuUTPUT 70! 5, "fui4®

ENTER 703;0%,R%

PRINT "TRIGGER LEVEL A=
PRINT LINC3I)

PRINT "TRIGGER LEVEL R=
fND

3000
3000

Uall
Nll"

"LABELL, 19

"ORETEE, 191
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3-211. OPTIONS

3-212. The operating characteristics of the 5335A are affected by the addition of any of the
options described in the following paragraphs.

3-213. Time Base Option 010

3-214. Option 010 provides an Oven-Controlled Crystal Oscillator Time Base, that results
in higher accuracy and longer periods between calibration (refer to Table 1-7). The oven
temperature is maintained when the 5335A LINE switch is in either the ON or the STBY position
(provided the instrument is connected to the power mains).

NOTE

The Option 010 Oven-Controlled-Oscillator, HP Model 10811A,
is a direct replacement for the previous HP Model 10544A.
Service documentation for the older 10544A is provided in
SECTION VIl under Assembly A12 Oven Oscillator. All service
documentation for the newer HP 10811A is provided in the
HP 10811A Operating and Service Manual, (HP Part Number
10811-90002) included with Option 010.

3-215. Digital Voltmeter Option 020

3-216. Option 020 provides a fully floating, autoranging digital voltmeter. This module
measures dc inputs up to 1000 volts through front panel connectors. Refer to Specificatons,
Table 1-1, for the specific operating characteristics.

3-217. C Channel Option 030

3-218. Option 030 provides a C Channel Input Module, which expands the frequency
counting range of the counter to 1.3 GHz. A front panel control adjusts the input sensitivity.
A front panel preamp power receptacle is provided. Refer to Specifications, Table 1-1, for the _
specific operating characteristics.

3-219. OPERATOR’S MAINTENANCE

3-220. The only maintenance the operator should normally performs is replacement of the
primary power fuse located within the Line Module Assembly. For instructions on how to
change the fuse, refer to Section Il, Line Voltage Selection.

CAUTION

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

3-221. When Option 030 C Channel is installed, the operator may be required to replace the
input BNC fuse. This is a 1/8A fuse (HP Part No. 2110-0301) which is located within the INPUT C
BNC connector (see Figure 3-4 for details). To replace the fuse, disconnect the power cord,
unscrew the special BNC barrel (P/N 05305-60205) and, with needle-nose pliers, remove and
replace the fuse. Reinstall the BNC barrel, and tighten using a BNC cable connector. Be careful
not to overtighten.
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INSULATOR
05305-20105 FLAT WASHER
2190-0068
HEX NUT
BODY
05305-20104 0590-0038
SPECIAL
SnC LOCKWASHER
05305-60205
PANEL MAIN 1250-0632
FUSE FRAME
\\ 21100301

MAIN
PANEL FRAME MINI-CONNECTOR

05305-60206

NOTE: USE A BNC CONNECTOR TO REMOVE AND
TIGHTEN THE FUSE JACK.

Figure 3-4. Details of Input Connector J1 and Fuse Mounting

3-222. Power/Warm-Up

3-223. The HP Model 5335A requires a power source of 100, 120, 220, or 240V ac, +5%, -10%,
48 to 66 Hz single phase. The selection of line voltage and input power fuse is described in
Section Il, paragraph 2-5, Preparation for Use.

3-224. The 5335A has a two-position power switch, STBY and ON. For 5335A Option 010 only,
it is important that the instrument remain connected to the power source in the STBY mode
when not in use. This supplies power to the crystal oven maintaining a constant oven tempera-
ture, thus eliminating the need for a warm-up period. When the STBY mode is not used and
power is disconnected from the instrument, allow 30 minutes from the application of external
power in the ON mode for the instrument (crystal oven) to warm-up.

WARNING

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

3-225 OPERATOR’S CHECK

3-226. The following procedures will verify the basic operation of the HP5335A Universal
Counter. These tests are not intended to verify the overall accuracy or performance specifications
of the instrument. They should, however, provide the operator a quick method of determining
that the counter is operating properly. The tests are provided in two levels; a DISPLAY CHECK and
a FRONT PANEL CHECK. The operator should perform both tests.

A. DISPLAY CHECK

To perform the HP5335A DISPLAY CHECK, momentarily press the key labeled “CHECK”.
Verify that all display annunciators, except “‘STBY” and the A and B Channel Trigger
lights, cycle ON and OFF. Pressing any Function key will return normal operation.
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B. FRONT PANEL CHECK

To perform the HP5335A FRONT PANEL CHECK, use a BNC cable to connect the rear
panel TBO (Time Base Output) to the front panel INPUT A. Set the HP5335A controls
as follows:

TM/50 0 e 50 0

3-227. Press and hold the “CHECK” button for about three seconds. Verify that all HP5335A
display annunciators turn ON for approximately ten seconds; during which the front end
amplifiers are checked for the accuracy, cross-talk, attenuation and separate/common with the
input signal. Successful completion of the test loop is indicated by a display of “FE PASS”. Any
failures are identified by a numbered fail message. For a description of the numbered FAIL
messages, refer to paragraph 3-229.

3-228. The FRONT PANEL CHECK is a built-in continuous loop, which will repeat until manually
reset. To halt the test and return to normal operation, press any Function key.

3-229. ERROR/FAIL MESSAGES

3-230. Under certain conditions the 5335A will display either Error or Fail type messages. These
messages typically occur during the power-up cycle. The fail messages are displayed in a
continuous loop, and generally indicate a hardware related problem. Error messages indicate
that the user has attempted an improper operation, either through the keyboard or the HP-IB.
Table 3-9 lists the Error Messages, and Table 3-10 lists the Fail Messages. If a Fail message is
displayed, refer to the troubleshooting information in Section VIil.
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Table 3-9. Error Messages

1.0 HP-IB Error: Incorrect command
11 HP-IB Error: Number out of range or incorrect
number within command
7.0  Check Error: Cable may not be connected between T.B.O.
and INPUT A for extended CHECK, Diag 01 or Diag 14.
Table 3-10. Fail Messages
FAIL 1.0-14 ROM FAILURE (U22)
1.5-1.8 ROM FAILURE (U23)
1.9 ROM FAILURE (SPECIALS)
20 RAM FAILURE (6802)
2.1 RAM FAILURE (U25)
2.2 RAM FAILURE (U26)
31 OUT-BUS PROBLEM (BIT 5 OR 7)
3.2 OUT-BUS PROBLEM (BITS 0-7, OR U8,
33 U9, U13, UK, U6, OR U7)
3.4 START ARM SWITCH PROBLEM
3.5 STOP ARM SWITCH PROBLEM
4.1 MRC STATUS REGISTER WON'T RESET (U6-U7)
4.2 MRC E-REG WON'T RESET
4.3 MRC T-REG WON'T RESET
44 IMPROPER MID-MEAS REGISTER STATUS
45 IMPROPER END-OF-MEAS REGISTER STATUS
4.6 MRC COUNTING PROBLEM IN REG-E OR T
4.7 MRC E-REG OVERFLOW PROBLEM
4.8 MRC T-REG OVERFLOW PROBLEM
49 MRC O/F COUNTING PROB IN REG-E OR T
5.1 START INTERPOLATOR PROBLEM
5.2 STOP INTERPOLATOR PROBLEM
5.3 INTERPOLATOR COUNTING PROBLEM
5.4 INTERPOLATOR RESET PROBLEM
6.1 FAILURE TO MEASURE T/L REFERENCE GND.
6.2 FAILURE TO MEASURE T/L REFERENCE +5V.
6.3 FAILURE TO MEASURE T/L REFERENCE -5V.
7.1 CH-A FREQUENCY NOT CORRECT
7.2 COMY/SEP RELAY COUPLING SIGNAL TO CH-B
7.3 CH-B UNABLE TO TRIG THRU COMMON:-A.
7.4 CH-B FREQUENCY NOT CORRECT
7.5 CH-A PRESCALER NOT FUNCTIONING PROPERLY
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SECTION 1V
OPERATIONAL VERIFICATION

4-1. INTRODUCTION

4-2. The procedures in this section provide a quick method of verifying the basic operation of
the HP 5335A Universal Counter. They can be performed without access to the interior of
the instrument.

4-3. LOCAL OPERATIONAL VERIFICATION

4-4, The abbreviated checks given in Table 4-7 can give the operator a high degree of confi-
dence that the 5335A is operating properly, without performing a complete performance test.
The operational verification is useful for incoming QA, routine maintenance, and after instru-
ment repair. The Options 020, and 030 Operational Verification are included in Table 4-1. The
HP-IB Verification Program is given in paragraphs 4-11 through 4-18.

4-5. EQUIPMENT REQUIRED

4-6. Equipmentrequired for the complete test and operational verification is listed in Table 1-4.
Any equipment which satisfies the critical specifications given in the table may be substituted for
the recommended model numbers,

4-7. TEST RECORD

4-8. Results of the operational verification may be tabulated on the Operational Verification
Test Card, at the end of Section IV.

4-9. ERROR/FAIL MESSAGES

4-10. Under certain conditions the 5335A will display either Error or Fail messages. These
messages typically occur during the power-up cycle. The fail messages are displayed in a
continuous loop, and generally indicate a hardware related problem. Error messages indicate
that the user has attempted an improper operation, either through the keyboard or the HP-IB.
Table 4-2 lists the Error Messages, and Table 4-3 lists the Fail Messages. If a Fail message is
displayed, refer to the troubleshooting information in Section VIII.
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Table 4-1. Local Operational Verification

V.

The tests in the following procedure were designed to be performed sequentially. The last step

in each test will leave the 5335A prepared for the next test in the sequence.

CAUTION

Before switching on the instrument, ensure the following:

1) the transformer primary is matched to the available line
voltage,

2) the correct fuse is installed,

3) all safety precautions have been observed.

For details see Power Requirements, Line Voltage Selection, Power Cables, and associated’

warnings and cautions in Section Il of this manual.

PRESET: 5335A Power Switch .................... ..., to STBY (OUT)

NOTE: If the 5335A line voltage selector is set to 120V the line voltage is

nominally 115V,

CONNECT: 5335A Power Cable ...................ovvune. to Line Voltage

VERIFY: Red Standby Lamp .............ccoiiiiii.n. is ON

PRESET : 5335A Rear HP-IB ADDR Switches .............. to 0 (DOWN)

PRESET: 5335A Front Panel as follows:
CHANNEL A & BPRESET ...................... ON (fully CCW)
CHANNEL A & B 1M/500hm .........ccvvnn.. 500hm (IN)
AUTOTRIG ..ot it ieiiiiannene ON (IN)
CHANNELA &B X10ATTN ...........ovvvnn, X1 (OUT)
CHANNELA &BAC/DC .........cvviviinnnnn. DC (OUT)
CHANNEL A & BSLOPES .........c.ccivvnnens, POS. (OUT)
GATE AD) .ot i e et fully CCW
COM A i it e e e e ON (IN)

POWER-UP/SELF-CHECK
NOTE

When the counter is turned on, an internal check is made of
several major components in the counter’s circuitry. After the
power-up sequence, the counter will initialize itself. All Math and
Statistics will be OFF, the function will be FREQ. A, and the Gate
and Cycle Modes will be in NORM. All of the input controls will
be set according to their switch positions.

Any failures during the power-up cycle will disable the counter
and produce a display of numbered ERROR or FAIL messages.
For a description refer to ERROR MESSAGES, paragraph 4-9.

SET: 5335A Power Switch ..............ccviiiinnn.. to ON (IN)

VERIFY: 1) Red Standby Lamp is OFF.

2) All display and annunciator lamps turn on momentarily (excluding standby

and trigger lamps).

Display shows “HP-18 Addr 00" for about 1 sec.

Display shows “0”; Hz lamp is ON.

FREQ A lamp is ON.

All other lamps are off (except trigger which may be on).
Fan is ON.

NO FAIL or ERROR messages displayed.

A AN R




Table 4-1. Local Operational Verification (Continued)

Model 5335A
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VI.  SUPER CHECK

A) CONNECT:

B) PRESS:

VERIFY:

NOTE

The SUPER CHECK is a continuous diagnostic loop which will
repeat until manually reset; during this cycle the Front End
amplifiers are checked for accuracy, cross talk, attenuation and
separate/common with the input signal. In addition the 5335A
checks the operation of the following:

ROMS

RAMS

DATA BUS

FRONT PANEL DISPLAY

MRC

INTERPOLATORS

TRIGGER LEVEL REFERENCES (GND, +5V, -5V)
CHANNEL A & B TRIGGERING

SEP/COM RELAY

PRESCALER

POWER SUPPLY VOLTAGES (+5V, +3V, -5.2V)

Any failures are identified by a numbered ERROR or FAIL
message. For a description refer to ERROR/FAIL MESSAGES,
paragraph 4-9. If a FAIL message is displayed, refer to the
troubleshooting information in Section VIII,

5335A keys

1) SCALE

2) SMOOTH (Display will show “SPECIAL +0”)
3 9

4 9

5) ENTER (Display wil show “DIAG 01”)

1) All display annunciator lamps turn ON for about 5 sec.

2) Successful completion of the SUPER CHECK test loop displays the message

“FE PASS” for about 15 sec.
3) Display shows nominal values of 3 Supply Voltages:

5. 000 00 V
3.10000V
-5. 200 00 V

NOTE

If TIME BASE OUT is not connected to INPUT A, ERROR 7.0
will be displayed.

A 4-foot BNC cable (HP P/N 10503A) from the 5335A rear panel TIME BASE
OUT to the front panel INPUT A jack. Ensure both inputs are set to 50.
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Table 4-1. Local Operational Verification (Continued)

Vil.

A) SET:

B) PRESS:

OBSERVE:

FRONT END SWITCH TEST

5335A front end switches as follows:

CHANNEL A & BSLOPES ......uveennnennnn. NEGATIVE (IN)
CHANNEL A & B PRESETS .......ooevrenennn.. OFF
CHANNEL A & BATTEN .....oonneeeannannnn.. X10 (IN)
COMA oot ON (IN)
AUTO TRIG nevve et ON (IN)

5335A KEYS:

1) SCALE, SMOOTH, 99, ENTER

2) SCALE, 5, ENTER
NOTE

Step (1) is not necessary when done in sequence.

5335A display shows “8.8.8.8.8.8.8.8.”

VERIFY AND RECORD ON TEST CARD.

C) SET:

OBSERVE:

5335A front end switches as follows:

CHANNEL A & B SLOPES .....eoeeennnnennnn. POSITIVE (OUT)
CHANNEL A & B PRESETS ....eeovevnnnnnnnnns. ON

CHANNEL A & B ATTEN ...ovveeieinannnnnnes. X1 (OUT)
COMA oot OFF (OUT)
AUTO TRIG .uvvivieeeeeeee e OFF (OUT)

5335A display is BLANK (no “8” showing)

VERIFY AND RECORD ON TEST CARD.

D) PRESS:

OBSERVE:

VERIFY A

The following 5335A KEYS:

CHANNEL A & B SLOPES
CHANNEL A & B PRESETS
CHANNEL A & B ATTN
COM A

AUTO TRIG

When the respective KEY is pressed IN the display shows a figure “8”’ at the

corresponding digit and the display goes blank when the respective KEY is OUT,
as shown below in Figure 4-1.

5335A UNIVERSAL COUNTER
HEWLETT-PACKARD

AUTO TRIG=IN
“B” Siope="\

“‘B” PRESET off

“B” X10 ATTN=IN

COM A=IN
“A” slope="L

“A’" PRESET off

“A” X10 ATTN=IN

Figure 4-1. Front End Switch Test Display

ND RECORD ON TEST CARD.
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Table 4-1. Local Operational Verification (Continued)

VIl

REAR PANEL EXTERNAL ARM SLOPE SWITCH TEST

CONNECT: 5335A rear panel TIME BASE OUT to TIME BASE IN with BNC Cable.

SET: 5335A rear panel EXTERNAL ARM START & STOP slope switches
BOTH .. e to Positive (UP)
PRESS: The following 5335A KEYS:

1) SCALE, SMOOTH, 99, ENTER
2) SCALE, 6, ENTER

NOTE

Step (1) is not necessary when done in sequence.

OBSERVE:  5335A display shows *“ 8.8.8. ”
(only the 4th, 6th and 8th digit ON)

VERIFY AND RECORD ON TEST CARD.

SET: 5335A rear panel EXTERNAL ARM START & STOP slope switches

BOTH e to Negative (DOWN)})

OBSERVE:  5335A display shows “ 8.8.8. ”
(only the 4th, 5th and 7th digit ON)

VERIFY AND RECORD ON TEST CARD.
REMOVE: Signal from TIMEBASE OUT to TIMEBASE IN.
OBSERVE:  5335A display, 4th digit goes blank.

NOTE

TIME BASE OUT should NOT be connected to TIME BASE IN
during normal operation.

SET: 5335A rear panel EXTERNAL ARM START & STOP slope switches
BOTH ..ot i to OFF (MIDDLE)

OBSERVE:  5335A display is BLANK
VERIFY AND RECORD ON TEST CARD.

NOTE

If any 5335A front panel MATH, STATISTICS, FUNCTION, GATE
MODE, or CYCLE KEY is pressed while in DIAG 06, the segments
and decimal point of the 3rd digit in the display will cycle.

Refer to Figure 4-2. Rear Arm Switch Test Display on page 4-6.
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Table 4-1. Local Operational Verification (Continued)

IX.

n] £335A UNIVERSAL COUNTER
’ HEWLETT PACKARD

+BLANK N BLANK

CYCLES WHEN ANY START
MATH, STATISTICS,
FUNCTION, GATE MODE, START %
AND CYCLE KEY STOP.F
IS PRESSED
STOP %

SHOWS “8” WHEN

EXT TIME BASE IS
CONNECTED, BLANK WHEN
EXT TIME BASE IS REMOVED

Figure 4-2. Rear Arm Switch Test Display

While in DIAG 06 the rear panel EXTERNAL ARM START & STOP Switch positions correpond to
the Display Digits as shown above in Figure 4-2, and the 3rd and 4th display digits will respond
as indicated.
NOTE
You must cycle POWER SWITCH to STBY and back to ON to
exit DIAG 06.
KEYBOARD CHECK

A) PRESS: 5335A KEYS:
1) SCALE, SMOOTH, 99, ENTER
2) SCALE, 17, ENTER (Display shows “DIAG 17")
B) PRESS: Each key on the 5335A front panel. Begin with the upper left key (MATH
DISABLE) and go down each column until the lower right key is pressed.
OBSERVE: As each key is pressed:

1) The “+0” EXPONENT will light and a 2 digit display will actively correspond
to the chart below in Figure 4-3.

2) The key’s lamp will turn ON (except for RESET, CHECK & CYCLE NORM,
which have no lamp).

MATH FUNCTION s
i 01 03 05 07 l 09 13 17 21 25
STATISTICS
02 04 06 08 10 14 8 22 26

GATE MODE
1 15 19 23 7 I 9 31 33 l
CYCLE |
12 16 20 2 28 l 300 32 34 l [

Figure 4-3. Keyboard Check Key Assignments
VERIFY AND RECORD ON TEST CARD.

NOTE

You must cycle Power Switch to STBY and back to ON to
exit the KEYBOARD CHECK.
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Table 4-1. Local Operational Verification (Continued)

X.  DVM TEST (option 020)

A) CONNECT:

B) SET:

C) PRESS:
OBSERVE:

D) INVERT:

OBSERVE:

A 4-foot BNC cable from the 5335A rear panel Trigger Level “A” or “B”’ to the
DVM input jack.

CHANNELA&B ... .. OFF
5335A Key .ot e VOLTS
Display shows approx. ..........coivevvieeennns “-5.2XX” V

The DVM input terminal connector.

Display shows approx. ..............covivvnnnn. “+5,2XX"” V

VERIFY AND RECORD ON TEST CARD.

XI.

A) CONNECT:

B) PRESS:
C) VARY:

OBSERVE:

CHANNEL “C” TEST (option 030)

The following:
1) the HP 86603A to the 5335A Channel C INPUT,
2) the HP 8660C Time Base Qut to the 5335A Time Base IN.

5335A KeYy ..viiii e FREQ C
The frequency of the HP 8660C.

The 5335A display shows the output frequencies of the HP 8660C within the
C Channel published Specs.

VERIFY AND RECORD ON TEST CARD.
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Table 4-2. Error Messages

1.0 HP-1B Error: Incorrect command
1.1 HP-1B Error: Number out of range or incorrect
number within command
7.0 Check Error: Cable may not be connected between T.B.O.
and INPUT A for extended CHECK, Diag 01 or Diag 14.
Table 4-3. Fail Messages
FAIL 10-14 ROM FAILURE (U22)
1.5-1.8 ROM FAILURE (U23)
1.9 ROM FAILURE (SPECIALS)
2.0 RAM FAILURE (6802)
2.1 RAM FAILURE (U25)
2.2 RAM FAILURE (U26)
3.1 OUT-BUS PROBLEM (BIT 5 OR 7)
3.2 OUT-BUS PROBLEM (BITS 0-7, OR U8,
33 U9, U13, U14, Ue, OR U7)
3.4 START ARM SWITCH PROBLEM
3.5 STOP ARM SWITCH PROBLEM
4.1 MRC STATUS REGISTER WON'T RESET (U6-U7)
4.2 MRC E-REG WON'T RESET
4.3 MRC T-REG WON’T RESET
4.4 IMPROPER MID-MEAS REGISTER STATUS
4.5 IMPROPER END-OF-MEAS REGISTER STATUS
4.6 MRC COUNTING PROBLEM IN REG-E OR T
4.7 MRC E-REG OVERFLOW PROBLEM
4.8 MRC T-REG OVERFLOW PROBLEM
49 MRC O/F COUNTING PROB IN REG-EOR T
5.1 START INTERPOLATOR PROBLEM
5.2 STOP INTERPOLATOR PROBLEM
5.3 INTERPOLATOR COUNTING PROBLEM
5.4 INTERPOLATOR RESET PROBLEM
6.1 FAILURE TO MEASURE T/L REFERENCE GND.
6.2 FAILURE TO MEASURE T/L REFERENCE +5V.
6.3 FAILURE TO MEASURE T/L REFERENCE -5V.
7.1 CH-A FREQUENCY NOT CORRECT
7.2 COMY/SEP RELAY COUPLING SIGNAL TO CH-B
7.3 CH-B UNABLE TO TRIG THRU COMMON-A.
7.4 CH-B FREQUENCY NOT CORRECT
CH-A PRESCALER NOT FUNCTIONING PROPERLY
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4-11. HP-IB VERIFICATION PROGRAM USING THE 9825A CONTROLLER

4-12. The 9825A program listed in Table 4-6 exercises the 5335A through various operating
modes via the HP-IB interface. It is also designed to test Option 020 (DVM), and Option 030
(Channel C). If the 5335A successfully completes all phases of the verification program, then
there is a high probability that the HP-I1B Interface (A7 and A14 assemblies), and the counter are
working properly.

4-13. To perform the verification, set up the 5335A as shown in Figure 4-4, and set the 5335A
rear panel address switches to address 83.

98034A HPIB Interface

{Set to Address 7}
HP-1B ;

9825A
5335A (A1433) DESKTOP
UNIVERSAL P
COUNTER

*9825A should have either the 98213A General 1/0 Extended 1/0 ROM or the
98214A Plotter-General I/0O-Extended 1/0 ROM and the 98210A String-Adv. Programming ROM.

Figure 4-4. HP-IB Verification Set-Up

4-14. The program listed in Table 4-6 may be keyed into the 9825A or loaded from an HP-IB
Verification Cassette, HP P/N 59300-10001 (revision J or later), which also contains HP-IB
verification programs for the 59300 series of instruments. To run the program on the cassette,
insert the cassette into the 9825A, load file 8 (type Idp@), and press EXECUTE. Enter ““5335” when
the instrument model number is requested, and press CONTINUE. Enter select code “703” when
the select code is requested, and press CONTINUE. The 9825A will then load the 5335A
verification program into memory.

NOTE

A select code other than 763 may be used. Remember to set
the 5335A rear panel ADDRESS switch to correspond to the
chosen select code. The address is the last two digits in
decimal. Therefore, if select code is 703, the counter must
be set to #3. The “7” refers to the 1/0 port select code of
the controller. Do not use select code 721 (calculator address).

4-15. Set up the 5335A front panel switches as described in the printout, and press CONTINUE.
Follow the directions described on the printout to proceed with the HP-IB verification.

4-16. The program goes through 15 check points for the standard instrument, and an additional
2 check points for options 020, and 030. The information in Table 4-5 shows what occurs during
each test and what should be observed by the operator if the test has been successfully
completed. At the conclusion of each test, the program stops and displays the current check
point. To advance to the next test, simply press CONTINUE. If it is desired to repeat a test, key in
cont and the check point number, and press EXECUTE, (e.g. to repeat test 3, key in
cont “3”). To go on to the next test after looping, press CONTINUE.

49
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4-17. At the end of the HP-IB Verification Progra‘m, the controller will ask if you want to repeat
one of the tests. Answer “1” for YES and “@”’ for NO, then push CONTINUE. If YES, the controller
then asks which test is to be repeated. Enter the appropriate number for the test needed (as
indicated on the printout), then press CONTINUE. The selected test will then be repeated. At
the end of that particular test the question whether or not to repeat a test is asked again. If you
want to repeat the same test press CONTINUE three times. If not, press CONTINUE, enter 8 and
press CONTINUE, again.

NOTE

If the last test performed was TEST #14, Front Panel Switch Test,
you will need to turn the 5335A power OFF then ON in'order to
return the counter to local control.

4-18. If it is desired to test a specific check point within the HP-IB Verification Program, load
the tape or key in the program in the normal manner. Proceed until the controller prints the
set-up information. Then keyin......... cont “rpt”. . . and press EXECUTE. The program will
advance to the end and the controller will ask if you want to repeat one of the tests. Then use the
method described in paragraph 4-17.

NOTE

Table 4-4 is provided as a quick reference for the HP-IB
verification procedure.

Table 4-4. HP-IB Verification

To perform the HP-IB verification proceed as follows:

1. Set up the 5335A and the 9825A as shown in Figure 4-4.

2. Set the 5335A rear panel ADDRESS switch (A1451) as follows:
INSTRUMENT
TALK ONLY ADDRESS

l As o ... A1

HHH BT rosmon e
RN

| N

ADDRESSABLE

3. Key the program listed in Table 4-5 into the 9825A, or insert cassette, HP P/N 59300-10001
(revision ] or later).

4. Lload and run file 8. (Keyin........ Idp@); press .
5. Key in the model number of the instrument to be tested (i.e. 5335); press .

6. Key in select code 7@3; press .

7. Set up the 5335A as described in the printout and press | conrmue |,

8. Always press to advance the program.

NOT USED
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Table 4-5. 9825A Program Printout

L Set-up instructions for the 5335A front panel.
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Table 4-5. 9825A Program Printout (Continued)
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Checks the 5335A power-up conditions and per-
forms basic Frequency A measurement.

Set the 5335A in the “REMOTE” and “LISTEN" state.
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Table 4-5. 9825A Program Printout (Continued)

Addresses the 5335A to make a FREQ A measure-

; ment and to output the data.
Operator verification of proper operation of the front
panel LOC/REM function. (No remote codes sent.)
)
L Programs the 5335A to go-to-remote and activates
counters local-lockout (LLO).
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Model 5335A
Operational Verification

Table 4-5. 9825A Program Printout (Continued)

The 5335A is programmed to wait until it is addressed
3 to talk before making another measurement. At the
end of the measurements the program will “beep”.

The 5335A is first programmed for a particular setting,
s then the counter will teach the 9825A the front panel
setup. When CONTINUE is pressed, the 5335 is set up
for a Period A measurement,

.

e,

&3 11: When CONTINUE is pressed again, the 5335A will
SEE0H r learn from the 9825A.

1i. 2 :

Hz. J
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Model 5335A
Operational Verification

Table 4-5. 9825A Program Printout (Continued)

The 5335A is set up and programmed for a Frequency
B measurement.

The 5335A is set up to measure and display Channel A
and B trigger levels.
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Model 5335A
Operational Verification

Table 4-5. 9825A Program Printout (Continued)

> Both gate time ranges of the 5335A are programmed.
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Table 4-5. 9825A Program Printout (Continued)

Model 5335A
Operational Verification

CHECE POIHT 11

RIZE<FALL TIME
Tezt,

+
¥
(]
Tl
‘—
o i}

.
T e
[ LY
]
M =
Lt

Tomep 1= OH
#PLGATEY lowme
flashina
#*AY and 'E?
hor lanps

FALL TIME te=t,
Yerifw:  D3Z30H
dizrlay 1z obout

the same as for
Bize Time teszti.

>

The 5335A is exercised in the Rise and Fall Time mode.




Model 5335A
Operational Verification

Table 4-5. 9825A Program Printout (Continued)

} CHECK POINT 12 exercises the ‘“‘gate open’ and
“gate closed” functions.

ar et
H




Table 4-5. 9825A Program Printout (Continued)

Model 5335A
Operational Verification

CHECE FPOIMT 13
IfE IHMTEEWAL
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¥5530R dizsr
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]
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2 hanossconds
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m
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28, +E
#Gate Mode MIH
Tamep iz OH
#FEHRTEY lanme
flaozhing
PR and R
trigger lampsz
flashina
¥ LIETEM?

Tame OH
#*REMOGTE?

Tawme OH.

’

The 5335A is programmed in the TIME A—B function.

The INVERSE TIME A—B is exercised; the actual dis-
played value may differ.
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Model 5335A
Operational Verification

Table 4-5. 9825A Program Printout (Continued)

FOIMT 14
FRMEL
Tezt.

i

.
—

Bt Y]

-
—

@I ';;

Y]

>

Programs the 5335A for Diagnostic #17.

Frezs E
Lo ORE A
Hondmber will be
dizplaved when
a kev is prezzed
carrezpanding o
FIGUREE A.
Figure A
MATH FUNCTION
01 03 05 07 09 13 17
e STATIST|CS mmm—
02 04 06 08 10 14 18
n 15 19
12 16 20

Al

22

23

24

25

26

27

28

= GATE MODE =
29 3 33

CYCLE

30 32 34
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Table 4-5. 9825A Program Printout (Continued)

Model 5335A
Operational Verification

CHECE FOINT
FROMT EHD T

£

YERIFY S
rhll dizplay
ERRUnCLIator
lameps turn OH
for okout 5

The 5335A is programmed to fully test the front end by
connecting the Time Base Out to INPUT A.

seconds
#5330A dizelavs
*FE FHREST

for about 13
zeconds
#Then 5332537 will
dizplay:

the woltaass at
Azl 12121805
HOMIMAL walues
ares

5. 8@ ga v

. lag ag v
-5, 288 ag v )
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Model 5335A
Operational Verification

Table 4-5. 9825A Program Printout (Continued)

igue
wlow i
Moot LRE same

s before with
DEROEILE

it

-
tit
oy
o 2
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HESEIA to S335H
"L Irneut and
_:l;ﬁ TED to
SH Time
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3ot
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b
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DRIl

X0 I e
I
J-
o

[
T
-
Al

f'

1GHz}
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fonened

r*quhnrv oo

The 5335A is set up to verify the proper operation of
the DVM, Option 020.

Programs and verifies the correct operation of the
Channel C, Option 030.
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Model 5335A
Operational Verification

Table 4-6. HP-IB Verification Program Listing

CoOdeC N dWwh—=C

e el
N~ O
o e

NN Cl g u
6 em 86 4o g¢ ¢ B a6 28 S8 8 o

WL LI NN N NN

(VS IR VSRR O8]
o~
o se e

[Cal

ENFS
N
b

43:
44

47:

53:

dim a${32),v$[21],CsS[1l8) ,08(16] ,ES[40],F$[21) ,A[30]
"CHECK POINL --Press CONTINUE."+AC
N e — - ——————— ".,D;;;"*****x****ii****",cs
"Press CONTINUE to perform test."»LES$;0+X+Y
"ccde":ent "Stelect coccée 7V,S .
if 8=721;dsp "Error: caliculator address";wait 20U0;gtc "code"
if 5>730;dep "Out of address rarge + high";wzit 2000;9to "code"
if €<700;asp "tut of address rerge +» lcow";wait 200U;qgto "ccde”
dev "sj",S;nrt C§;spc
prt "5335A UNIVERSAL" ,"COUNTER HP-IB"
prt "Verificaticer",“Program.";snc ;prt "§;soc 2
prt “SETUP:","bcth chans","50 ohms,X1l,DC,","all slovnes=pos,"
prt "levels = preset,","sep/cor ~=com A,","Autc Trig. ON,"
crt "Gate Adj.=","full ccw.";spc .
prt "COnN~EIl:","Time Base Out",“frcm rear parel","tc INPUT A.";snc 2
nrt AS[18);snc 2;dcp 53357 UNIVFRGAL COUNTER Test.";ste
prt "Turn 5335A power”,"OFF ther ON.";scc 2
“1":dsp AS[1,11)," "
ort B¢;wrt 16,A%{1,13),"1"
ort "5335A front","pinel set-un”,"check. verify:"
ort "*RED LEL “STEYVM," lavp is GFI"
o2rt "*All displav"," ennunciatcr”,”™ lamps turn ON"
prt " momenterily"," (excluding",” 'STBY  and"," trigger larps)"
ort “"*iisplay shows"," the selectad", HP-IB a“drecs"
prt " for abcut 1 sec”
prt "*pisclay then"," chews 0. "," momentarily;"
prt " Furtion FFLO A"," and »nz enpur."
prt " lamrcs sre & “,"<Then 533:A will"," Jisclay:"
crt "™ 10. 0GC QU +6"," with “Hz  LEL"," ON; “GAYE’, ‘A"
prt " ard “E° Tricger"," lites flashina.";snc 2
dep AS{1,117," 1",As[léel;stp
if X=1l;3tc "rot"
“2":Adep AS[1,11)," 2
prt Le;wrt 16,A511,13],"2"
prt "rrogranm sends","533% “listen’", "addrcecs.";spc
prt "verify:","bisplay is same","as 2tove evcent"," LISTEN  and"
ort "'KEMOTE’", "ennuncimtors”,"are lit.":snc 2
wrt "“si"
deo AS[1,11]," 2",AS([1l8]):=tp
if x=1l;gtc "rpt"
"3":dsp BS$[1,11]," 3"
prt O$:;wrt 16,A3[1,13],"3"
prt "Prodaran send:o","5335A ta2lk","addresc. verify:"
nrt "Cisplay is . éme","as CHETK 2QINT 1"
nrt “"excent “TALK *%,"and ‘RE“_TE’","e-runciatcre","are lit."“;suc 2
red "si",BS$;dsn AS[1,11}," 3" ,A5[16]:ctp
ort "OUTPUT tect:","Verify:","Sarc¢ reading on","calculator","disolay"
ort "as on 5335A" ,"disnlay.","(Avail=nle for","10 sececrdes,)";soc 2
desp ES;stp
for 1=1 to 3u;re: "si",B$;4:ip wvS;next l;-eec
dep AS[1,11)," 3",AS ] ‘
if X=l;gto "rpt"
"4":(151) 1‘$[l,ll] ’n 4u
prt cSy;wrt 16,A$(1,13),"4"
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Model 53

35A

Operational Verification

Table 4-6. HP-IB Verification Program Listing (Continued)

nrt "Press LOI/RISET","on 53357,","Verify: “PENMDTE'","LDD go2s out.”
soc 2

iso A$[1,11}1," 4",23([15];sto

if X=1;9to "rot"

"5"%:3svo AS[1,111," 5"

ort D3;wrt 14,38[1,13}1,"5"

ort "Proqram sets",”"5335A in the"," locel-lockout’","node."

nrt "Press LOZ/RESTT","on the 533523 and","verify that"," ®I40TE’ LED"
ort "stays ON.";snc 2

: wrt "si";1lo 7

asn AS[1,111," 5",AS[16];sto
if X=1;9to "rot"
"6":dsc AST1,11]," 4"
ort CS;wrt 16,A8[1,13},"4s"
nrt "Brojram sets","5335A in the","WAIT and","SEPVICE 28QUEST","mode."
snc .
prt "Verify that the","following LEGs","are 1lit during"
ort "five (5)","measurements:"
prt "* TALK","* LISTEN","* GSRQ","* REMOTE";snc 2;stp ;dse LS
lel "si";wrt "sj" ,"walsrl”;0+1
oni 7,"SRrQ"
eir 7
ato -1;if I>5;g9to 82
"Sr)":for I=1 to 5
if bit(6,rds("sji"));red "sj",BS$;4sn RS
wrt "si","re";wait 1000
next I
iret
dsn AS$[1,111," 6",AS[1l6];been;stp
if X=1l;ato "rot"
"7":dsn AS[1,11]," 7"
prt DS;wrt 15,328[1,131,"7"
prt "TEACY-LEARN Test";snc
ort "Verify that the","5335A disnlays”,"ll. 224 49 415 Hz,";snc 2
dsp ES;stn
rem "sj";wrt "sj","fulmsll22448800"
ort "5335A will teach”,"the 9225A the","front oanel',"setup.";snc 2
wrt llsjll’llpq"
for I=1 to 30
rdb("sji")»>a[I];next I
ato -1;if A[24]=17 and A[25]=34;9t0 +1
qto -2;if A[26]=A8 and A[27]1=136 and A[28]=0 and A[29]=0;3to +1
dsn "5335A + 9825A ",AS8{18];sto
wrt "si","fud%;0-1
ort "Verify that the”,"5335A dismlays”,"100. 000 09 -9"
ort "with “S° apd","Function PER A","lites ON, ang"
ort "'SATE’ LED fla-","shing."
wrt "Sj","re";lcl uS.ju
spc 2;4so AS([1,11},"7",AS[16];stn
nrt "5335A will learn”,"from 9825A.","Verify that the"
nrt "5335A displays™,"1ll. 224 493 +15 Hz.";snc 2
wtb "sj","ob";for I=1 to 30;wtb "sj",A[I];next I;lcl "sj"
dsp "9825A » 533527 ",AS[18];stp
if X=1;3to "rpt"
*g":4s0 AS{1,11]," 8s"
nrt D$S;wrt 16,28(1,13],"38"

nrt "FRED B Test.";soc jort "SETUP:","Connect T30 from","rear oanel to"
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Model 5335A
Operational Verification

Table 4-6. HP-IB Verification Program Listing (Continued)

111: ort "INPUT 3.";spc 2;dsp AS[1,11]," 8",A3{16];stp

112: nrt "VERIFY:","*5335A displays"," 10. 000 000 +6","*’Hz " lann ON"
113: ort "* “GATE " lamn"," flashing","* ‘LISTEN" and"

114: ort " ‘REMOTE’ lamps”"," are 1it","*All FUNCTION"," lamps OFF"
115: ort "*°B° triager®," light flashing.";spc 2

116: wrt "sji","in,ful7"

117: dso as$(1,111,"” 8",AS[16];:stp

118: if X=1;3to "rot"

119: "9":dsp AS({1,11])," 9"

120: »nrt DS;wrt 15,A8[1,13],"9"

121: port "TRIG LEVEL Test.";spc

122: wrt "sij","fuld";red "sj",85,FS

123: nrt "Proaram sets","Trig Lvl funct.";spc ;prt "VERIFY:"

124: wrt 16,"Trigger Level A="

125: wrt 16,8$(11,15],"V (actual)";spc

126: ort "Trigger Level B="

127: wet 16,F$(11,15],"V (actual)";snc 2

128: dsp 2$[1,111," 9",AS[16];stp

129: if X=1l;gto "rpt"

130: "10":dsp 2S{1,11},"10";nrt DS;wrt 16,A5[1,13},"10"

131: ort "GATE TIME Test.";spc

132: ort "GATE ADJ. Normal","Range test.","Vary “GATE ADJ. "

133: ort "not and verify","change in Gate","Time disoleyed,", "NOHMINALLY,"
134: prt "between 20" ,"wmilliseconds","and 4 seconds.";soc 2

135: wrt “"sj","ful3gm0Orh0";3dso AS$[1,11},"10",AS[16];stw

135: prt "GATE ADJ. Fast","Range test.","Vary “GATE aDJ, "

137: pnrt "pot and verify","change in Gate","Time displayed,", "NOMINALLY,"
138: prt "between 100" ,"microseconds","and 20 milli-","seconds.";szc 2
139: wrt "sj","ful3gmlrh0"

140: dsp AS[1,11),"10",AS{16];sto

141: if X=1;9to "rpt"

142: "11":ort DS;wrt 16,AS{1,13],"11";dso AS[1,11],"11"

143: prt "RISE/FALL TIME","Test.";spc

144: ort "SETUP:","Connect TBO from","rear oanel to","INPUT A.";sDC 2
145: dsp ES;stn

146: 4so as$(1,11],"11";ort "RISE TIME test."

147: ~rt "VERIFY:","*RISE/FALL A"," lamnn is ON"

148: ort "*53357A displays"," aoproximately”," 30 nanoseconds"

149: »rt "*3ate Mode MIN"," lamp is ON","* "GATE’ lamn"," flashing"
150: prt "*°A° and ‘B°"," trigger lamos",” flashing”,"* 'LISTEN""

151: nrt " lamp ON","* "REMOTE’"," lamp ON.";spc 2

152: wrt "si","inful0”;wait 3000

153: dso AS{1,11},"11",A%{16];stp

154: dsp AS$[1,111,"11";nrt "FALL TIME test.”

155: prt "vVerify: 5335A","disnlay is about","the same as for"

156: ort "Rise Time test.";soc 2

157: wrt "sj","asl";wait 3000

158: dso a$[1l,11],"11",AS$[16];stp

159: if X=1;gto “rot"

160: "12":dsp AS[1,11}1,"12";ort D$;wrt 16,A$(1,13],"12"

161: ort "OVERFLOW Test.";spc

162: ort "Verify ONLY","lamps lit during","the 11 seconds","wait period:"
163: prt "XFREQ A","*GATE MODE"," "anual","* Hz"","* ‘GATE'","* "LISTEN""
154: ort "* “REMOTE’","*’A” trigger"," lamp (flashing)"

165: ort "5335A Display:"," 0. ";spc 2

156: dsp ES;sto

167: wrt "sj","ingm3go";dso AS[1,11],"12";wait 11000;wrt "sj","qc"
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Operational Verification

Table 4-6. HP-IB Verification Program Listing (Continued)

158: red "si",BS

169: nrt "Verify:","Same as ahove","excent——=",6"%x5335 displays”
170: wrt 16,358(3,15]," +",8S5[19];0rt " (actual)"

171: ort "* LISTEN’"," lamp is OFF","*"GATE’"," lamp is OFpF"
172: ort "*°TALK " ," lamp is ON,";snc 2 '

173: dso AS[1,1171,"12",AS[16]);:stD

174: if X=1l;qto "rot" »

175: "13":dsp AS$[1,11],"13";ort DS;wrt 16,AS[1,13],"13"

176: nrt "TIME INTERVAL","Test,";snc

177: ort "VERIFY:" ,"*TIME A»p"," lamp is ON"

178: ort "*53353 displays"," aoproximately"," 50 nanoseconds"
179: ort “"*5ate Mode !1IN"," lamo is OW@","* “3ATE’ lamn"," flashing"
180: prt "*°A° and ‘B°"," trigqer lamns"," flashing","* ‘LISTEN""
181: ort " lamo ON","* 'RE/OTE’"," lamp ON.";soc 2

182: wrt "si","infu2bslcol":dso AS[1,111,"13",AS[16];stD

193: dso AS([1,11],"13";prt "INVERSE TIME", "INTERVAL lest."

134: ort "VERIFY:","*1/TIME As3"," lamo is On"

135: ort "*5335A displays"," anproximately®," 20. +56"

136: nrt "*Jate Mode MIN"," lamo is ON","* “3ATE’ lamp"," flashina”
137: ort "*°A° and “B°"," trigqer lamos"," flashing","* ‘LISTEN'"
188: ort " lamon OW","* 'RE'OTE’"," lano ON.";soc 2

139: wrt "si","fu6";dsm AS[1,11),"13",AS[16];:sto

190: if X=1l;3to "rpt"

191: "14":dsp AS[1,11],"14";prt DS;vrt 16,A5[1,13},"14"

192: prt "FRONT PANEL","Switch Test.";soc

193: ort "Press each","momentary tvoe"

194: prt "key on the 5335A" ,"front nanel,","beginning with"

195: prt "uoper left kev","("JATH DISABLE)"

196: ort "and go down each",*column.";soc 2

197: ort £S$;dso " See FITURE A !!l!li";snc 2;stp

198: wrt "si","fu99msl7";wait 100;1cl "si"

199: ort "2 number will be","disvlayed when"

200: ort "a key is pressed","corresponding to"

201: prt "FIGURE A.":;spc 2;3sp AS[1,11},"14",AS[16]:stp

292: if X=1l;gto "rpt"

203: "15":dsp AS[1,11),"15";prt DS;wrt 15,AS[1,13],"15"

204: prt "FROGT END Test.";snoc

205: ort “"VERIFY:" ,"*All display"," ennunciator",” lamps turn ON"
205: ort " for about 5"," seconds","*5335A7 displays"," °‘FE PASS "
207: ort " for about 15"," seconds","*Then 5335A will"," disolavy:"
208: nrt " the voltages at A204(2,12,10); MNOINAL values are:"
209: ort " 5. 000 00 V","™ 3, 100 00 V"," -5, 200 00 V';spc 2
210: wrt "sij","fu99ms0®

211: d4sp AS{1,111,"15",A5(16];:sto

212: if X=l;3to "rot"

213: "16":ent "OPTION 020 (1=Y,0=N) 2",A

214: if A#0 and A#l;gto -1

215: if A=0;7to "17"

216: ort DS;wrt 16,3$[1,13],"16";d4s0 A$[1,111,"1R/"

217: ort "OPTION 020 T2st.";snc ;prt "SETUP:","Connect Trigqger"
213: prt "Level ‘A’ from","rear panel to","BV'" inout jack;"

219: ort "set PRESET ‘A" off, but in CC¥ nosition.":soc

229: prt "Verify that","5335A disnlavs", aonroximately"”, "=5.%XX¥X Volts."
221: snc 2;dsn FS;stp

222: wrt "sji","fuls"

223: prt "Rotate ‘A7 level”,"control CW ","and check"

224: ort "that displav is","about the samne","as bofore with"

4-26




Model 5335A
Operational Verification

Table 4-6. HP-IB Verification Programs Listing (Continued)

225: nrt "onposite sian.";sonc 2

225: dsp A$[1,11),"148",AS(16];=tn

227: if ¥X=1l;0to "rot"

2728: "17":ent "OPTION 0390 (l=Y,0=x) 2",R

229: if R40 and Stl;ato -1

230: if B=N;7to "rnt"

231: nrt OS;wrt 14,78([1,13],"17";3s0o as{1,11),"p7"
232: ort "OPTION 030 Test.”";snc ;nrt "3ETUP:","Tonnect an”
233: ort "2RA03A to 5335A" ,"°C7 Inout and","8660C TDO to"
234: ort "5335A Time","3ase In.";snc 2

235: dsn ES;stn

234: wrt "sj","fu5";dsp AS${1,11],"17"

237: prt "verify that","5335A disnlays","the f{requency of","the 3360C."
238: nrt "(150MHz+»1.3GHz)";spvc 2

239: dsp AS[1,111,"17",AS(16);stn

240: if X=1l;3to "rpt"

241: "rot":ent "Reneat a Theck Point (1=Y,0=u) 2",X
242: if X441 and X#0;0to -1 :

243: if X=0;3to "end"

244: if X=1;ent "Check Point rumber (1 thru 17) ?",N
245: if N>17 or NKl;gto -1

246: jmp N

247: gto "1"

24%: ato "2"

249: gto "3"

259: ato "4"

251: ato "&"

252: agto "6"

253: ato "7V

254: gto "8"

255: ~to “O"

256: 3to "10"

257: ato "11°7

258: ato "12"

259: ato "13"

260: agto "14"

251: gto "15"

262: ato "1s5"

263: gto "17"

264: "end":ort "BND OF TEST.";beer;snc &

255: 1zl "si";dsn "END OF TEST."

266: end

*7073
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Table 4-7. Operational Verification Record

Model 5335A
Operational Verification

HEWLETT-PACKARD MODEL 5335A Date
UNIVERSAL COUNTER
Test Performed by Serial No.
STEP # DESCRIPTION RESULTS
PASS FAIL
\% Power-Up/Self Check
Vi Super Check
Vil Front End Switch Test (INPUT)
Vil Rear Panel Ext Arm Slope Switch Test
1X Keyboard Check
X DVM Test (option 020}
Xl Channe! C Test (option 030)
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Model 5335A
Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments required to maintain the HP 5335A’s operating
characteristics within specifications. Adjustments should be made when required, such as after a
performance test failure or when components are replaced that may affect an adjustment.

5-3, Table 5-1 lists the adjustment procedures, in the recommended order of performance, and
indicates the adjustable components involved.

5-4. EQUIPMENT REQUIRED

5-5. The test equipment required for the adjustment procedures is listed in Table 1-4,
Recommended Test Equipment. Substitute instruments may be used if they meet the critical
specifications.

5-6. FACTORY SELECTED COMPONENTS

5-7. Factory selected components are identified by an asterisk (*) in parts lists and schematic
diagrams. Refer to paragraph 8-27 for replacement information.

5-8. ADJUSTMENT LOCATIONS
5-9. Adjustment locations are identified in the procedure for each adjustment.

5-10. SAFETY CONSIDERATIONS

5-11. This section contains warnings that must be followed for your protection and to avoid

damage to the instrument.
WARNING

MAINTENANCE DESCRIBED HEREIN IS PERFORMED WITH POWER SUPPLIED TO
THE INSTRUMENT, AND PROTECTIVE COVERS REMOVED. SUCH MAINTENANCE
SHOULD BE PERFORMED ONLY BY SERVICE-TRAINED PERSONNEL WHO ARE
AWARE OF THE HAZARDS INVOLVED (FOR EXAMPLE, FIRE AND ELECTRICAL
SHOCK). WHERE MAINTENANCE CAN BE PERFORMED WITHOUT POWER APPLIED,
THE POWER 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 PROTECTIVE GROUNDING MEANS.
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Model 5335A

Adjustments

Table 5-1. Adjustments
Procedure Assembly Adjustments Comments
Power Supply Al A1R1, R15 Uses Diagnostic Loop #32
Input Amplifier A3 A3R37, R47, R88, R96 Uses Special Function Loop #17
D.VM, A8 Zero Adj, Ref Sym, Allow 20 min warmup

Low, Med, High Perform adjustments in indicated order
C CHANNEL A9 A9R22, R23, R24 Allow 5 minutes for warmup
Oscillator A4/A12 A4C6/FREQ ADJUST Check against known House Standard
Level Shifter A2 A2R65, R66 Uses Special Function Loop #17

5-2

5-12. ADJUSTMENT PROCEDURES

5-13.

Power Supply Adjustment Procedure

5-14. The voltage supplies in the HP5335A that require adjustment are +3 Volts, and +15 Volts.
To perform these adjustments, proceed as follows:

a.

f.

g.

5-15.

Connect the positive terminal of the DVM to A1U4(2) and the negative terminal to
chassis ground.

Adjust A1R1 for a DVM reading of 3.100Vdc (+50mV).
Call up Diagnostic routine #32, as follows:

Press: SCALE
SMOOTH
99
ENTER (wait for 5 seconds)
SCALE
32
ENTER

The 5335A should display 3.078 Vdc (£70mV).

Connect the positive terminal of the DVM to A1U6(3) or the cathode of ATCR2, and the
negative terminal to chassis ground.

Adjust A1R15 for a DVM reading of 15.70 Vdc (+20mV dc).

Turn off the 5335A, and disconnect the test equipment.

Input Amplifier Adjustment Procedure

5-16. To perform the Offset and Hysteresis adjustments required for A3, proceed as follows:

d.

Remove the 5335A top cover, and locate variable resistors R37, R47, R88, and R96 on
the A3 Input Amplifier Assembly (05335-60003). Refer to Assembly Adjustment Locator
in Figure 5-1, and component locators in Section VIIL.

Set the 5335A front panel controls as follows:

GATETIME ... .. . Adjust to about 150ms
FUNCTION . e e FREQ A
GATEMODE ... e NORM
CYCLE o NORM
INPUT (Channels A and B)
TMohm/500hm ................. 50 ohm
TriggerLevel ........ . ... .. ... .. .. ..., PRESET
ATTN e e X1
AC/ DO DC
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/ Part of A2

U2 u3

1740A _
100 MHz OSCILLOSCOPE

J1

3312A
FUNCTION GENERATOR

Gl

BOBGENENOREY

@’ ‘@ @ @ " Channel A Input B Channol B8 Input

Remove 5335A Top Cover
Connect Probe to Anode of:
Channel A ...A2CR7 or
Channel B ...A2CR6

Input A !
5335A {input B
UNIVERSAL COUNTER !

| _ o

\ .—[ y

Figure 5-1. Input Amplifier Adjustment Setup.
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COM A e Out
AUTOTRIG .. e e Out
POWER STBY/ON ... ON

Set the 3312A Function Generator to outpUt a 1.0 kHz sine wave at ~100mV p-p.

Connect the test equipment as shown in Figure 5-7; for the Channel A adjustment,
connect the oscilloscope A channel probe to the anode of A2CR7.

DO NOT SHORT THE PROBE TO ANY OTHER TRACES OR
COMPONENTS, OR DAMAGE WILL OCCUR TO THE CIR-
CUITRY, PARTICULARLY TO THE AMP SCHMITT IC’S.

Set the oscilloscope for the X-Y mode, and calibrate by centering the dot at center screen.

Position both A3R96 (offset) and A3R88 (hysteresis) to approximately midrange.

Adjust A3R96 (offset) to position the waveform at the center of the screen. Adjust A3R88
(hysteresis) for 20 mV p-p on the X-axis. Refer to the waveform in Figure 5-2.

Disconnect the oscilloscope’s A channel probe from A2CR7 and connect the probetothe
anode of A2CR6. Disconnect the signal generator’s output from the 5335A’s Channel A
INPUT and connect it to the Channel B INPUT.

Set the 5335A for Special Function #17; (press: SCALE, SMOOTH, 17, ENTER).
Position both A3R47 (offset) and A3R37 (hysteresis) to approximately midrange.

Adjust A3R47 (offset) to position the waveform at the center of the screen. Adjust A3R37
(hysteresis) for 20 mV p-p on the X-axis. Refer to the waveform in Figure 5-2. This
completes the adjustment of Channel A and B; turn the 5335A off and disconnect all test
equipment.

Figure 5-2. Input Amplifier Adjust Waveform*.

* A-Channel: 005 mV/cm ..ot Y -axis
(with a 10:1 probe)

* B-Channel: 0.01 mV/cm ..o X-axis
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5-17. Digital Voltmeter (Option 020) Adjustment Procedure

‘ 5-18. To perform the adjustments required for the DVM, proceed as follows:

a. Turn on 5335A and allow instrument (and voltmeter) to warm-up for 20 minutes.

NOTE
The following adjustments are sequential and should be
performed in the order indicated.
b. Set the 5335A to the VOLTS function, and adjust the GATE TIME for ~150 msec.

c.” Short the HI/LO Volts module inputs together, to force the DVM into the 10 uV resolu-
tion range.

d. Press DISABLE, N=1000 to get an additional two digits of display. Connect the HP
3455A’s negative (Low) lead to the “floating” ground on A8. Connect the positive (Hi)
lead to A8 TP1; the reading on the DMM should be 0V (+5uV). If not, adjust A8 “ZERO
ADJ” for OV (+5uV).

e. Remove the short between the HI/LO inputs of the Volts module. Setthe DC Standard to
4.0000 Volts, and connect it to the Volts module input. Observe and record the 5335A
display. Reverse the polarity of the input voltage, and observe and record the negative
display. Take the sum of the absolute values of the two readings, and divide by two. Adjust
“REF SYM” for a display of that calculated value.

f. Adjust “LOW” until the 5335A displays 4.0000V (£100uV).
g. Set the DC Standard to 40.000 Volts. Adjust “MED” for a display of 40.000V (£1mV).

THE FOLLOWING STEP REQUIRES HIGH VOLTAGE. EXTREME
CARE SHOULD BE EXERCISED.
h. Set the DC Standard to 400.000 Volts. Adjust “High” for a display of 400.00V (+10mV).

i.  Return the DC Standard to 4.000 Volts, then turn the DC Standard and the 5335A off;
disconnect all test equipment.

5-19. Channel C Adjustment Procedure

5-20. To perform the adjustments required for the CHANNEL C, proceed as follows:
Turn on 5335A and allow instrument (and CHANNEL C) to warm-up for 5 minutes.

b. Remove the instrument top cover and locate variable resistors R22 (L), R23 (H), and R24

(K) on the A9 Channel C Assembly (05335-60009). Refer to the A9 component locator
in Section VIII.

c. Set the 5335A front panel controls as follows:

GATEMODE ..ttt ieintsrennaaneanens NORM
GATE CYCLE ..ottt ittt ietterietnnenenaonnens NORM
GATETIME ..iviiii it to about 1.2 sec
FUNCTION ittt iieiernsnecenenonnenns FREQ C
‘ INPUT C Sensitivity .....oiiiiiiiiiii it iiiiaeiannns MAX

(no input signal)

5-5
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(SELF OSCILLATING ADJUSTMENT)
Set A9R22 (L) to full clockwise position, and adjust A9R23 (H) until the 5335A displays
1010 MHz (£10 MHz).
Adjust A9R24 (K) for maximum display of frequency. Readjust A9R23 (H) for a display
of 1010 MHz (10 MHz). Steps d and e may have to be repeated.

(SENSITIVITY ADJUSTMENT)

Connect the instrument as shown in Figure 5-3.
Adjust the Channel C front panel SENSITIVITY control to MAX (fully clockwise).
Set A9R22 (L pot) fully counterclockwise.

Set the 8660C to output a 1 GHz sinewave, varying the 86603A vernier until the HP436A
Power Meter reads -24 dBm, £0.3 dBm. Adjust A9R22 (“L” pot) clockwise slowly until the
5335C displays 1 GHz (£ 1 Hz).

Set the 5335A GATE TIME to about 1.5 seconds.

Set the 8660C to output 1.3 GHz sinewave, varying the 86603A vernier until the HP436A
power meter reads -13 dBm (-19 dBm, 50mV rms at the 5335A input). Verify that the
counter displays 1.300 000 000 +9 (+1 Hz).

Turn the 5335A and 8660C off, and disconnect all test equipment.

(Rear) TIME BASE OUT (Rear) TIME BASE IN

8660C
SYNTHESIZED ouTPUT

SIGNAL GENERATOR

5335A INPUT C
UNIVERSAL COUNTER

11667A
POWER SPLITTER

8481A
POWER SENSOR

VOLTAGE dBm equivalent
OUTPUT
POWER METER 6.5mV -30.73 dBm
7.0mV -30.09 dBm
8.0mV ~28.93 dBm
9.0mV -27.90 dBm
10.0mVv -26.99 dBm

5-6

Figure 5-3. Channel C Sensitivity Setup
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5-21. Oscillator Adjustment Procedure (Local and Option 010)

5-22. Every few months, the oscillator should be checked to a house standard. When adjustment
is required, use the oscilloscope method shown below. When checking the optional oven

oscillator, Option 010, allow a 24-hour warmup period before adjustment. To perform the
oscillator adjustment, proceed as follows:

PATTERN MOVEMENT
TIME BASE OUT

UNKNOWN HIGH <=
j UNKNOWN LOW —~»

TRIGGERED
SWEEP
5335A OSCILLOSCOPE

UNIVERSAL COUNTER

REFERENCE FREQUENCY
"i‘V‘A“ —
EXT

SYNC
L INPUT || INPUT QuUTPUT

100 kHz, 1 MHz, 5 MHz,
or 10 MHz

Figure 5-4. Oscillator Adjustment Setup

a. Connect a reference frequency standard to the external sync input of the oscilloscope.
b. Connect rear panel TIME BASE OUT of the 5335A to Channel A of the scope.

Adjust the oscillator frequency for the minimum sideways movement of the 10 MHz
displayed signal. For the local oscillator, adjust A4C6; for Option 010, HP 10811 Oven
Oscillator, adjust the screwdriver adjustment labeled FREQ AD].

d. By timing the sideways movement (in CM per second), the approximate frequency offset
can be determined based on the oscilloscope sweep speed as shown in the following:

MOVEMENT SWEEP SPEED NOTES

1 us/cm 0.1 us/cm 0.01 us/cm
1cm/s 1 X 10-6 1 X10-7 1X10-8 TIME SCOPE TRACE MOVEMENT
1cm/10s 1X10-7 1X10-8 1 X 10-9 WITH SECOND HAND OF
1ecm/100 s 1X10-8 1X10-9 1 X10-10 WATCH OR CLOCK

For example, if the trace moves 1centimetre in 10seconds and the sweep speed is
0.01 us/cm, the oscillator signal is within 1 X 10-9 of the reference frequency.

5-7
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5-23. Channel A and B Level Shifter Adjustment Procedure

5-24. To perform the adjustments required for the A2 Level Shifter proceed as follows: ‘

a. Remove the 5335A top cover and locate variable resistors R65 and R66 on the A2
Amplifier Support Assembly (05335-60002).

b. Connect the 8640B Signal Generator, RF OUTPUT to 5335A INPUT A, and the 8640B
TIME BASE OUT to 5335A TIME BASE IN as shown:

TIME BASE IN

TIME BASE OUT (

dag!
8640B !
SIGNAL GENERATOR O RSAL COUNTER |
2 _ |
Figure 5-5. Level Shifter Adjustment Set-Up
c. Set the 5335A front panel controls as follows:
FUNCTION .o, PER A
GATEMODE ... i, NORM
CYCLE e NORM
INPUT (Channels A and B)
SLOPE . X _{negative)
TM/500hm ..o 50ohm
TRIGGER LEVEL ..o, PRESET
XT/X10 ATTN oo, X1
AC/DC i e DC
COM A ouT
AUTO TRIG e ouT
d. Set the 8650B to output a 110 MHz signal at 15mV rms.
NOTE
8640B amplitude may be increased up to 20mV rm:s if necessary,
to obtain stable count within +2Hz.
e. Press the 5335A GATE TIME key and adjust the GATE ADJ knob to where the 5335A
display shows 300 msec. (£50 msec.) Press the 5335A RESET key to return the function ‘

to PER A. Verify the PER A key lamp is ON.
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Adjust A2R66 for Channel A to where the 5335A display remains stable at 9.0909091
nanoseconds within £2 counts.
NOTE
It may be necessary to vary the GATE AD} knob to obtain the
required resolution (i.e. 9.090909X).

Set Channel A slope to ( £ ) positive and adjust A2R66 to where the count is stable
within £2 counts. Display should be stable to within £2 counts on both slopes

(X and F).

Connect the 8640B Signal Generator to 5335A INPUT B. Ensure the 8640B is set to output
a 110 MHz signal at 15mV rms.

Set the 5335A to Special Function 17, by pressing: SCALE, SMOOTH, 1, 7, ENTER.

Repeat steps f and g, adjusting A2R65 for Channel B. This completes the Channel A and B
level shifter adjustment.

Disconnect all test equipment.
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SECTION Vi
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-17 lists abbreviations used in
the parts list and throughout the manual. Table 6-2 lists all replaceable parts for the standard
5335A in reference designation order. Tables 6-3, 6-4, and 6-5 list replaceable parts for
Options 010, 020, and 030, respectively. Table 6-6 contains the names and addresses that cor-
respond with the manufacturer’s code numbers,

6-3. ABBREVIATIONS

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

6-5. REPLACEABLE PARTS

6-6. Tables 6-2 through 6-5 are the lists of replaceable parts, and are organized as follows:

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

b. Chassis-mounted parts in alphanumerical order by reference designation.

c. Miscellaneous parts.

6-7. The information given for each part consists of the following:
a. The Hewlett-Packard part number.
b. The part number check digit (CD).

The total quantity (Qty) used in the assembly.

a n

The description of the part.
e. A typical manufacturer of the part in a five-digit code.
f. The manufacturer’s number for the part.

6-8. The total quantity of each part used within an assembly is given only once at the first
appearance of the part number in the list.

6-9. ORDERING INFORMATION

6-10. To order a part listed in the replaceable parts table, quote the Hewlett-Packard part

number, indicate the quantity required, and address the order to the nearest Hewlett-
Packard office.

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

6-1
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Table 6-1. Abbreviations and Reference Designations

REFERENCE DESIGNATIONS

A = assembly DL = delay line K = relay T = transformer
AT = atten-iator; isolator; DS = annunciator; signaling device L = coil; inductor TB = terminal board
termir ation (audible or visual); lamp; LED M = metre TC = thermocouple
B = fan; motor E = miscellaneous electrical part MP = miscellaneous mechanicat part TP = test point
BT = battery F P = electrical connector (movable u = integrated circuit; microcircuit
[od = capacitor FL portion); plug ' = glectron tube
CcP = coupler H = hardware Q = transistor; SCR; triode thyristor VR = voltage regulator; breakdown diode
CR = diode; diode thyristor; HY = circulator R = resistor w = cable; transmission path; wire
varactor J = electrical connector (stationary RT = thermistor X = socket
DC = directional coupler portion); jack S = switch Y = crystal unit-piezo-electric
z = tuned cavity; tuned circuit
A = ampere HD = head NE SPST = single-pole, single-throw
ac = alternating current HDW = hardware NEG $s8 = single sideband
ACCESS = HF = high frequency nF SST = stainless stee!
ADJ = HG = mercury NI PL STL = steel
A/D = analog-to-digital HI = high N/O = normally open SQ = square
AF = audio frequency HP = Hewlett-Packard NOM = nominal SWR = standing-wave ratio
AFC = automatic frequency control HPF = high pass filter NORM = normal SYNC = synchronize
AGC = gutomatic gain control HR = hour (used in parts list) NPN = negative-positive-negative T = timed (slow-blow fuse)
AL = aluminum HV = high voltage NPO = negative-positive zero (zero TA = tantalum
ALC = automatic level control Hz = hertz temperature coefficient) TC = temperature compensating
AM = amplitude modulation IC ntegrated circuit NRFR = not recommended for tield TD = time delay
AMPL = amplifier 10 nside diameter replacement TERM = terminal
APC = automatic phasecontrol IF ntermediate frequency ns = nanosecond TFT = thin-film transistor
ASSY = assembly IMPG NSR = not separately replaceable TGL = toggle
AUX = auxiliary in nw = nanowatt THD = thread
AVG = average INCD OBD = order by description THRU = through
AWG = american wire gauge INCL oD = outside diameter i = titanium
BAL = balance INP OH = oval head TOL = tolerance
BCD = binary coded decimal INS OP AMPL = operationalt amplifier TRIM = trimmer
BD = board INT OPT = option TSTR = transistor
BE CU = beryllium copper kg 0sC = oscillator TTL = transistor-transistor logic
BFO = beat frequency oscillator kHz ox = oxide TV = television
BH = binder head k(3 oz = ounce TVI = television interference
BKDN = breakdown kV N = ohm TWT = fraveling wave tube
BP = bandpass b P = peak (used in parts list) U = micro (10-8) used in parts list)
BPF = bandpass filter LC nductance-capacitance PAM = pulse-amplitude modulation UF = microfarad (used in parts list)
BRS = brass LED = light-emitting diode PC = printed circuit UHF = ultrahigh frequency
BWO = backward-wave oscillator LF = low frequency PCM = pulse-code modulation; UNREG = unregulated
CAL = calibrate LG = long pulse-count modulation v = volt
cew = counterclockwise LH = lgft hand PDM = pulse-duration modulation VA = voltampere
CER = ceramic LIM = limit pF = picofarad Vac = volts ac
CHAN = channel LIN = linear taper (used in parts list) PHBRZ = phosphor bronze VAR = variable
cm = centimeter lin = linear PHL = phillips VvCO = voltage-controlled oscillator
CMO = coaxial LK WASH = lockwasher PIN = positive-intrinsic-negative vdc = volts d¢
COEF = coefficient Lo = low; local oscillator Piv = peak inverse voltage vDCW = volts, dc, working (used in
COM = common LOG = logarithmic taper (used pk = peak parts list}
COMP = composition in parts list) PL = phase lock V(F} = volts, filtered
COMPL = complete log = logarithm(ic) PLO = phase lock oscillator VFO = variable-frequency oscillator
CONN = connector LPF = low pass fiiter PM = phase modulation VHF = very-high frequency
cP = cadmium plate LV = low voltage PNP = positive-negative-positive Vpk = voits peak
CRT = cathode-ray tube m = metre (distance) P/O = part of Vp-p = volts peak-to-peak
CTL = complementary transistor logic mA = milliampere POLY = polystyrene vrms = volts rms
CW = continuous wave MAX = maximum PORC = porcelain VSWR = voltage standing wave ratio
cw = clockwise M0 = megohm POS = positive; position(s) (used in vTO, = voltage-tuned oscillator
D/A = digital-to-anaiog MEG = meg (106) (used in parts list) parts list) VTVM = vacuum-tube voltmeter
dB = decibel MET FLM = metal film POSN = position ViX) = volts, switched
dBm decibel referred to 1 mwW MET OX = metal oxide POT = potentiometer w = watt
dc direct current MF = medium frequency; microfarad p-p = peak-to-peak w/ = with
deg = degree {temperature (used in parts list) PP = peak-to-peak (used in parts list) WIV = working inverse voltage
interval or difference) MFR = manufacturer PPM = pulse-position modulation ww = wirewound
.0 = degree (plane angie) mg = milligram PREAMPL = preamplifier W/0 = without
°Cc = degree Celsius (centrigrade) MHz = megahertz PRF = pulse-repetition frequency YIG = yttrium-iron-garnet
°F = degree Fahrenheit mH = millihenry PRR = pulse repetition rate 2o = characteristic impedance
°K = degree Kelvin mho = conductance ps = picosecond
DEPC = deposited carbon MIN = minimum PT = point
DET = detector mip = minute (time) PTM = pulse-time modutation
diam diameter wse = minute (plane angle) PWM = pulse-width modulation
DIA diameter (used in parts list) MINAT = miniature PWV = peak working voltage
DIFF AMPL= differential amptifier mm = millimetre RC = resistance capacitance
div division MOD = modulator RECT = ractifier NOTE
DPDT = double-pole, double-throw MOM = momentary REF = reference -~ . . .
DR = drive P MOS = metal-oxide semiconductor REG = regulated All abbreviations in the parts list will
DSB = double sideband ms = millisecond REPL = replaceable be in upper case.
DTL = diode transistor logic MTG = mounting -RF = radio frequency
DVM = digital voltmeter MTR = meter (indicating device) RFI = radio frequency interference
ECL = emitter coupled logic mv = millivolt RH = round head; right hand
EMF = electromotive force mVac = millivolt, ac RLC =resi -inductance-
EDP = electronic data processing mVdc = millivolt, dc RMO = rack mount only
ELECT = electrolytic mVpk = millivolt, peak ar’:‘sD = root-énean-square
ENCAP = encapsulated mVp-p = miltivolt, peak-to-peak = roun
EXT = exter‘r)\al mVrms = millivolt, rms ROM = read-only memory MULTIPLIERS
F = farad mw = milliwatt R&P = rack and panel
FET = field-effect transistor MUX = multiplex RwWvV = reverse working voltage Abbreviation Prefix Muitiple
FIF = flip-flop MY = mylar S = scattering parameter T t 1012
FH = flat head pA = microampere s, = second (time) G era 108
FOLH = fillister head uF = microtarad e = second (plane angle) " giga 106
M = frequency modulation uH = microhenry S-B = slow-blow fuse (used in parts list) . "“(9'9" 103
FP = front panel umho = micromho SCR = siticon controlled rectifier; screw P a 'k° 10
FREQ = frequency us = microsecond SE = selenium i de a 101
EXD = fixed v = microvolt SECT = gections d ect o2
9 = gram uVac = microvolt, ac SEMICON = semiconductor ¢ °°.'I‘|‘.' 103
GE = germanium uVde = microvolt, dc SHF = superhigh frequency m milli 10-6
GHz = gigahertz uVpk = microvolt, peak Si = silicon [ micro 108
GL = glass sVp-p = microvolt, peak-to-peak SIL = silver n nano 18_‘2
GND = ground(ed) uVrms = microvolt, rms SL = slide 4 pico i
H = henry uW = microwatt SNR = signal-to-noise ratio f femto 10 I
h = hour nA = nanoampere SPDT = single-pole, double-throw a atto 10-
HET = heterodyne NC = no connection SPG = spring
HEX = hexagonal N/C = normally closed SR = split ring
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6-13. Within the USA, Hewlett-Packard can supply parts through a direct mail order system.

Advantages of using the system are:

a. Direct ordering and shipment from the HP Parts Center in Mountain View, California.

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

Prepaid transportation (there is a small handling charge for each order).

d. No invoices — to provide these advantages, a check or money order must accompany

each order.

6-14. Mail order forms and specific ordering information is available through your local HP
office. Addresses and phone numbers are located at the back of this manual.

6-15. SPECIAL CONSIDERATIONS FOR MATCHED SETS OF COMPONENTS

6-16. Some of the components must be replaced in matched sets, in order to ensure proper
operation on the 5335A Universal Counter. On schematics and parts lists (1) indicates the
components are part of a matched set. The following is a list of these components, the part

numbers, and ordering instructions.

6-17.  On A3, the Amplifier Buffer Assembly there are four sets of matched capacitors and six sets

of matched diodes.

The capacitors are:

MATCHED SET LOCATION

C4, C7 B CHANNEL, + PEAK DETECTOR

C5, C8 B CHANNEL, - PEAK DETECTOR

C51, C52 A CHANNIEL, + PEAK DETECTOR

C53, C57 A CHANNEL, - PEAK DETECTOR
NOTE

PART NO.

0160-4931
0160-4931
0160-4931
0160-4931

When you order part number 0160-4931 you will receive a set of
two matched capacitors. You cannot order them individually.

The diodes are:

MATCHED SET LOCATION

CR1, CR4, CR5* B CHANNEL, + PEAK DETECTOR
CR2, CR6, CR7* B CHANNEL, - PEAK DETECTOR
CR9 - CR12 B CHANNEL BRIDGE LIMITER
CR20 - CR23 A CHANNEL BRIDGE LIMITER
CR24, CR25, CR28* A CHANNEL, + PEAK DETECTOR
CR26, CR27, CR29* A CHANNEL, - PEAK DETECTOR

*NOTE

PART NO.

05335-80003
05335-80003
05335-80003
05335-80003
05335-80003
05335-80003

When you order part number 05335-80003 you will receive a
set of four matched diodes. They cannot be ordered in sets of
three, or individually. To order a set of twenty matched diodes,
order part number 05335-80002. To order a set of two matched
diodes, order part number 05335-80005. It is preferable to order
a matched set of four when replacing sets of three diodes, to

be sure all three diodes in the set are matched.

6-3
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6-18. On the A9, C Channel Assembly there is one set of matched diodes, located in the Peak
Detector circuit. They are:
MATCHED SET PART NO.
CR5, CR14 05335-80005

NOTE

When you order part number 05335-80005 you will receive a set
of two matched diodes. They cannot be ordered individually.
Refer to the (*) footnote in paragraph 6-17 for more information
on ordering these diodes.

6-4
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Table 6-2. Replaceable Parts
Reference HP Part |c Q — Mfr
: A t Description Mfr Part Number
Designation | Number |D \ P Code
a1 0533%e060001 |7 1 Bpsph AsgEmBLYepowER SUPPLY 28480 05335=60001
LY1 3] 01R0e)Ta6 5 3 CAPACITURGFXD 1SyFemiox 20y0C T4 6289 1500156x902082
3114 LT PI T L] 1 1 CAPACITOR=FXD 100UF+100=10% 1SVDL AL 28440 G1a0e2p65
41C3 v18yalTng 2 1 CAPACITORSFXD 6, 8UF¢=20x 6VDC TA 56289 150P688X00064AR2
a1Cy 01R0m0230 0 3 CAPACITORSFXD 1UFee20X SOVDC TA 56289 1500105x005042
41Cs 016Cw220R u 2 CAPACITORSFXD 330PF +¢«S5x 300VDC MICA 28480 0160=2208
41Ce 018pa17406 S CAPACITORWFXD 1SUFeeipx 20Y0C TA 56289 15001%56X902082
(313 0JRCe0230 ] CAPACITORFXD 1UFe¢=20% SOVDC TA 56289 1500105%005042
A1Ce 016na3879 7 1 CAPACITURSFXD ,01UF +e20% 100VOC CER 28480 01603879
a1c9 0)160a220R 4 CAPACITOReFXD 330PF ¢+=5X% 300VDC MICa 28480 016022208
A1C10 OlHAnetTas S CAPACITORaFXD 18UF+=i0x 20VDC TA 56289 18001856X902082
a3C1y 0180en230 0 CAPACITORWFXD fUFem20x S0VOC TA 56289 1500108X00504A2
AlC12 01802350 9 2 CAPACITORFXD 9600UF¢7S=10% 25VDC Al 00853 S00962U026A024
a1l 018022360 9 CAPACITORaFXD 9600UF+75=10% 28VDC AL 00833 $00962U0264D24
41C14 01802799 o 1 CAPACITORP=FXD ,017F+75=10% 20vDC AL 28480 0180=2799
A C1s 01oCeuss? )] 1 CAPACITORSFXD _yUF ¢e20% S0VOC CER 16299 CACOUXTRLQUMOSO0A
al1Cly 01A0e05sT 6 1 CAPACITUReFXD 8000UF¢75=10% 30VDC AL 00853 500802U030AB2B
a1CRL 19020940 2 2 DIODE=ZNR INS3398 5,6V SX PDa%w [RmtUa 28480 1902=0940
AL 190220632 Q | DIUDEAZNR (NS3IS4B {7V Sx PDuSW TCEe?5% navT1y 1NS 3548
AJCRS 19020940 2 DIODE=ZNR INS339R S,6v 5% PpeSw IRs1UA 28u80 19020940
41CRa 1901e0b62 3 1 DIODE«PWR RECT 100V 64 04713 MR75%
A1CRe 19010731 7 1 D100E=PWR RECT 40OV 1A 28480 190120731%
AICR? 19010050 3 2 PIODE=SWITCHING B0V 200Ma 2NS DDO~3% 28480 19010050
41CRa 19060096 7 1 0I0DE<FW BRDG 200V 24 04T13 MDA202
A1CRO 19010673 & 2 OI0DE=PWR RECT jO0v Sa SU8 03508 4184
agcrt 19060213 0 1 DIUDE=CTeRECT 200V 124 01295 TIR101B
a1CR2 19¢1e0050 3 DIODESSWITCHING BoV 200MA 2N§ D0w3S 28480 19010050
4)CRy0 190120673 6 DIODE«PwR RECT yp0vV SA SU8 03508 4184
AtfFy 21100010 9 1 FUSE SA 2%0V NTD 1,25%,25 UL 75918 312008
AtF2 21100043 8 2 FUSE 1,54 250V NTD 1,25X,25 UL 28480 2110%0043
ALF3 ?2110e0083 6 1 FUSE 2,54 250V NTD 1,25X,25 UL 28480 2110=0083
a1Fu 21tneyndl 8 FUSE 1,54 2%0V NYD 1,25X,2% UL 28480 2110e0043
A1 1251-6608 0 1 CONNECTOR 16-PIN M POST TYPE 28480 1251-6608
A1J2 NOT ASSIGNED
ApJ3 1251«p600 [] 9 CONNECTOReSGL CONT PIN 1,14eMMaBSC82 SU 284890 1251=0600
A4 12510600 0 COMNECTOReSGL CONY PIN {,14aMMap8Ce82 30 28480 125100600
Ay Js 12%1=00600 0 CONNECTOR3GL CONT PIN 1, 10eMMuBSCS2 S0 28480 1251=0600
Ayde 1251=0600 0 CONNECTORLSGL CONT PIN 1, 10eMMaBSCaS? 30 28480 1251=0600
AyJ7? 12810600 0 CONNECTOR=SGL CONT PIN {,)4eMMeBSC=82 SO 28480 1251=0600
AjJB 12%1=0800 [ CONNECTOR=3GL CONT PIN t,14=MMaBSC82 SQ 28480 12510600
A1J9 125120600 0 CONNECTOR®SGL CONY PIN 1,14eMMepSCe82 SO 28480 1251%0600
A1d1o 12%1=0600 n CONNECTOR=SGL CONT PIN 1,10eMMaBSC-82 SO 28480 12510600
Aydy 12510600 0 COMNECTORL3GL CONT PIN 1 jueMMaBSCeSZ 80 28480 1251=0600
LEL3! 04901172 8 1 RELAY 64 24VDCaCOIL SA 11SVAC 28480 04901172
M0 1R53e0dSy a 1 TRANSISTOR PNP 8] DARL Y0e220AB8 PDmgw 01298 TIP106
A102 1853=0036 2 1 TRANSISTQR PNP 81 PDa3ioMw FT32%50MHZ 28480 18530036
A303 185¢=0215 1 1 TRANSISTOR NPN 81 PDe3S0YN FTe300MHZ 04713 2N3904y
AR 21003212 8 1 RESISTOReTRMR 200 10X C TOPeADJ leTRN 28480 21003212
A1R2 0R12a0019 4 [l RESISTOR .33 Sx 3w PW TCm04+e90 28480 0812=0019
AIRS 0757=0401 0 1 RESISTOR 100 1% ,125W F TCw0¢e100 24846 Cle1/8eT0e10)"F
AIRY 269820063 4 1 RESISTOR 5,23K 1% ,125w F TCwoeetoo0 91637 CMFal/8eT]e523]ef
AtRS N757=0442 9 1 RESISTOR 10K 1X ,125W F TCa0¢e100 24s54us Cuel/ReT0=1002eF
AIRD 0757=0280 3 [ RESISTOR 1K 1% ,125W F TCuO¢=100 24s4s C4ml1/B8aT0=100lefF
AR7 0R12e0045 6 1 RESISTOR 15 Sx 3w PW TCmoea90 28480 08120049
ARS8 0757=0438 3 1 RESISTOR S,11K 1X ,125% F TCu0+=300 245ue Clel/B8eT0aS11lef
A1R9 0698eu0n? 9 [ RESISTOR SK 1x 1257 F TCsoeswtino 2454 Clel/BaT0a5001ef
AIR10 07570280 3 RESISTOR 1K 1X _125W F T1C804e100 2uSde Clel1/8eT0=i001wfF
A1R11 0698ep084U 9 2 RESISTOR 2,15k 1X L1258 § TCmos=100 24546 Cde1/8at0e2iS1ey
AgR12 069820084 9 RESISTOR 2,15K tX ,125W F TCEQeel00 24546 Cldel/8eT0e)SleF
ALRLY 0757«0280 3 RESISTOR 1K 1X 125w F TCBOee100 24546 Clam]/8eT0ei001eF
AgR14 0757a02R0 3 RESISTOR 1K 1x 125N F TCs04=100 2u54s Clel/8aT0e1001eF
ALRLS 2100«3383 4 1 RESISTOR=TRMR 50 10X C TOP=ADJ 1=TRN 28480 21n0=338%3
a1R16 0175T=0421 4 1 RESISTOR 825 1x ,125w F TCm0ewl00 2454e Cin1/8aT0uB2SRaF
4170y 12514707 [ 2 CONNECTORLSGL CONY PIN _031elNaBSCa82 28480 12514707
A17P2 12514707 6 CONNECTOR®SGL CONY PIN ,031e[NegSC=82 28480 12514707
A1t tRh26=0310 4 [ V REF TOeS 27014 LH00T0eln
aqU2 1R20e0dT? [ F IC OP AMP GP BeD]PeP 18324 LM301AN
AU 18200477 6 IC 0P AMP GP 8splPeP 18324 LM30LAN
AUy 1A26e0393 7 1 IC vV RGLYR TOe220 27014 LM3177T
ague 18260607 6 1 20480 182620607

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5335A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q . Mfr
: A t Description Mfr Part Number
Designation Number |D y P Code
A1U7 1826-0214 1 1 IC VRGLTR TO-220 04713 MC7915CT
A1XA2P2 1251-2160 1 1 CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 28480 1251-2160
[YRLY] 049 aplish 3 1 SOCKETeRLY 16«CONY CRADLE DIP&SLDR 28480 0U90=04068
At MISCELLANEOUS PARTS
036nanis3y 1] 2 BRACKETeRTANG ,40belG X ,343elG ,312eWD 28uBo 036020353
05335=00005 |5 1 HEAT SINK 28480 0533500009
1S30e109R 4 2 CLEVIS 0,070«IN w 8LTg 0,454eIN PIN CTR 00000 ORDER BY DESCRIPTION
2110peg269 [ 8 FUSEMOLDER=CLIP TYPE Sa ,250eFLUSE 28480 2110=0269

See introduction to this section for ordering information

*Indicates factory selected value




Table 6-2. Replaceable Parts (Continued)

Model 5335A
Replaceable Parts

Reference HP Part |c . Mfr
- A Q Description Mfr Part Number

Designation | Number D ty scriptio Code
A2 03335260002 |8 1 BoARD AggEmBLY=AMP SUPP 28480 05338560002
4201 01604557 [ 4 CAPACITORaFyD ,1yfF ¢=20% S0y0OC CER 16299 CACO4xXTRIOUMO50A
a2ce 0160«4587 0 CAPACITURSFXD ,1UF +=20X S0VDC CER 16299 CACO4XTRIOUMO50A
43C3 0160«4S57 0 CAPACITORWFXD ,1UF #=20x SOVOC CER 16299 CACOUXTRLQUMOS0A
A2CY 01604587 0 CAPACITUR=FXD ,{UF ¢w20X% SOVDL CER 16299 CACOUXTRIO4MOSOA
A2CS 0160=3879 7 [ CAPACITOR=FXD ,01UF ¢e20% 100VDC CER 28480 01603879
a2Ce 01604554 7 6 CAPACITORFXD ,0JUF ¢e20x SOVDC CER 28480 0160e4554
a2C7 01600127 2 2 CAPACITOR=FXD JUF ++20X 25VDC CER 28480 01600127
a2c8 016024554 7 CAPACITORFXD ,01UF +220% SOVDL CER 2848y 0160=4854
A2C9 0160e0127 2. CAPACITOR=FXD 1UF ¢=20% 25VDC CER 28480 0160=0127
a2Cto 01603879 7 CAPACITORSFXD ,01UF +=20%x 100VDC CER 28480 016003879
a2C11 01603879 ? CAPACITORSFXD ,01UF +e20% 100VOC CER 28480 0160=3879
a2c12 01603879 7 CAPACITORSFXD ,01UF +=20% 100VDC CER 28480 01603879
A2C13 01603879 7 CAPACITOR«FXD _01UF ¢=20% 100Y0C CER 28480 01603879

a2c14 01602219 7 1 CAPACITOR®FXD 1100PF +=5% 300VDC MICa 268480 016022219
42015 014nepeto 2 1 CAPACITORSFXD 270PF +e5¢ 300VDL MICA 72136 DM1SF271J0300WVICR
A2C1e 01604554 7 CAPACITORFXD ,01UFf +e20x S0VOC CER 28480 01604554

a2017 0160eu554 7 CAPACITOR®FXD ,01UF ¢=20% SOVDC CER 28480 036004554
42C18 01603879 7 CAPACITORFXD ,01UF +=20% 100VDC CER 28480 0160=3879

2219 01604554 7 CAPACITOReFXD ,01UF ¢=20% SO0VDC CER 28480 0160=4554

A2C20 01604554 7 CAPACITOReFXD ,01UF +=20x SOVDC CER 28480 016004554

A2CRy 19010376 [ ] DIODELGEN PRP 38y S0MA DOa3S 28480 1901=0376

A2CR2 19010376 [ DIODE=GEN PRP 38y S0MA 00«35 284890 190120370

42CR3 1901=0050 3 ] DICDE=SWITCHING 80V 200MA 2NS DO=3% 28480 190120050

A2CRY 19023097 6 1 DIODE=ZNR S,23y 2X [DDe3S PDB, 4w 28480 1902«3097

A2CRS 19010050 3 DIODE«SWITCHING BOoV 200MA 2N8 D035 28480 1901=00%0
A2CR¢ 19010050 3 DIODE=SWITCHING B0V 200MA 2N8 DCe3S 28480 19010050

A2CR? 19010050 3 DIODE=SWITCHING BV 200Ma 2N§ DQ=3S 28480 1901=0050

A2CR8 19010050 3 DIODE=SWITCHING 80V 200MA 2N8 DO=3S 28480 190120050

A2J1 1200-0618 3 H SOCKET-IC 18-CONT DIP-SLDR 284890 1200=0618

A2J2 1200-0618 3 SOCKET-IC 18-CONT DIP-SLDR 28480 120020618

A2)3 1250-0835 1 H CONNECTOR-RF SMC M PC 50-OHM 26480 12500835

A2J4 1250-0835 ] CONNECTOR-RF SMC M PC 50-OHM 28uBo 12500838

azl1 910037688 6 4 CHOKE=NIDE BAND IMAXmB80 OHMD 180 MHZ 02114 VK200 20748

a2L? 9100=1788 [] CHOKE=WIDE BAND IMAXS680 OHMp 180 Mu2 02t1d VK200 20/48

A2L3 91001788 [} CHOKE-WIDE BAND IMAXEES8n OHME 180 MHZ 02114 VK200 20/u8
A2L4 9100=1788 [ CHOKE=WIDE BAND IMAXBGB0 OHMA 180 “WZ o2ttd VK200 20748
a201 18540248 8 1 TRANSISTOR NPN SI PDE3S0MA FTR2S0MNZ 04713 8PS 233
A2R1 07570280 3 7 RESISTOR 1K 1% ,125# F TCEOe=100 24546 Cldal/BaT0e1001eF
A2R2 07570280 3 RESISTOR 1K 1% ,125# F TCuw0+=100 2us4s Clial/8eT0ei00ief
A2R3 0757=0443 0 4 RESISTOR 11K 1% 1250 F TC=0¢=100 24546 CUei/BaT0el102=F
A2RY 069806943 1 a RESISTOR 20K ,1% ,125w F TCs0¢=%0 28480 0698w6943
A2RS5 069846943 1 RESISTOK 20Kk ,1%x 125k F TCsQesS0 28u80 0698e6943
A2R® 07STeoud? 4 4 RESISTUR 16,2K 1y ,1254 F TCs0ealo0 24546 Clal/BaTiuib2dsF
A2R7 069Be6943 1 RESISTOR 20k ,1X ,125W F TCa0e=50 28480 0698e6943
A2R8 0757e0443 0 RESISTOR §1K X ,§12%W F TCmO¢w100 24S4ue Cdal/BaTOmijOdef
A2R9 0157=plul 0 RESISTOR 11K 1X ,125W F TCmOeel0D 24846 Cis)/B8at0ul]O2eF
A2R10 07570442 9 4 RESTISTOR 10K 1% ,125% F TC80¢e100 248us Cdey/BaT0e1002eF
A2R11Y 0757e0447 4 RESISTOR 16,2K 1X 41250 F TCe0+=100 24546 Clni/BuT0slbief
A2R12 069B=400R - [ RESISTOR 40K 1X ,125W F TCmOse100 24546 Ciwi/BaTOnd00eF
ARR1Y 06984008 5 RESISTOR 40K 3% 125w F TCeleel00 24s4e (el /B8aT0nil0Rer
A2R14 07870047 4 RESISTOR 16,2K tx ,12%W F TCmoeel100 2us4e Cldel/BaTOaibRial
A2R1S 0757=0416 ? { RESISYOR 511 1% 125w F TCuO¢e100 24548 C4=1/B8aT0eS511ReF
A2R16 069856943 1 RESISTOR 20K ,1x ,125W F TCmQpee50 28480 06986943
A2R17 069824008 5 RESISTOR 40k 1% ,125# F TCE0¢=100 24546 CUui/BaTO=l00ReF
a2R18 0698208008 H RESISTOR 40K 1x ,125W F 7804100 24Sue Clal/BeTOnl002eF
aA2R19 069824008 5 RESISTOR 40K 1X 125w F TCs0ee100 24846 (4el/BuT0nd002eF
42R20 069824008 5 RESISTOR 40K 1% ,125W F TC®0+=100 2usus Cidel/8aTond002eF
A2R2y 0TS§Tepaa2 9 RESISTOR 10K 3% 1250 F TCmge=q00 20546 Cawy/BeTomiooReF
A2R22 07570447 4 RESISTOR 16,2k 1X 125w F TCe04=100 24546 Clal/BaT0elb22«F
42R2} 069806369 5 2 RESISTOR 1M 1% ,25W F TCu0¢e25 28480 069826369
A2R24 0757«0280 3 RESISTOR 1K 1% ,125W F TCs04e100 24sue Clel{/BmT0e1001eF
A2R2g 0698=7203 8 H RESISTOR 42,2 1% ,05W F TCmOeel00 24546 C3e1/8aT00042R2eG
A2R26 0698m7212 9 2 RESISTOR 100 1% ,05% F T(g0+¢ei00 24Sus Clel/BeT0m100ReG
A2R27 06987222 1 4 RESISTOR 261 1x ,05% F TC®0em100 24546 C3u1/8eT0a261Reb
42R28 069827226 3 2 RESISTOR 383 1X ,054 F T(s0¢s100 24540 (3e1/8eT0=383ReG
A2R29 0757e0443 0 RESISTOR §1K tx 1250 F TCROew100 2u%84e Clu1/B8aT0a)0Ref
A2R30 069820008 S RESISTOR GOK 1X ,12%5W F YCu04¢e100 24546 Cl4e1/BaT0l002er

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5335A

Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c A Mfr

Designation Number |D Qty Description Code Mfr Part Number
4283y 06980008 5 RESISTOR 40K 1% ,125W F TCE0+el00 24546 Cle)/B8aT0ab0lar
a2Rr32 0698a7242 S 2 RESISTOR 1,78K 1% ,05W F TCeO#=100 24546 (3e1/8aT0=178leG
42R33 0757-0399 5 3 RESISTOR 82,5 1x ,125W F TCRO4e100 2484s Clal/8aT0wB82RSaF
A2R3Y 07570442 9 RESISTUR 10K 1% ,125W F TC®04e100 24546 Clal/BaT0=1002=F
A2R3S 06987203 8 RESISYOR 42,2 1% ,05W F TCMOew100 2us4e C3e1/8.T00e42R2a6
AaR3e 069827212 ] RESISTOR 100 1% ,05% F TCmgeeygo 24846 C3»1/8eT0ai00ReG
42r37 069807222 1 RESISTOR 261 tX 05w F tCs04ei1Q0 24546 Clel/8eT0ugbiRet
A2R38 Op98=7226 5 RESISTOR 383 tX ,05% F TCw0+e100 2usup C3e1/BaT0=383RaG
A2R39 07570399 5 RESISTOR 82,5 1% ,125W F TCEOemi00 24546 Cie1/8uT0uB2RSF
A2R40 1810=-0364 L) 1 NETWORKwRES 6231P470,0 ONM X B 01124 200A4T)
A2Ruy 0757=0442 9 RESISTYOR 10K 1X ,125w F 7C®O¢=100 24546 Cla1/8aT0ml002eF
A2RY42 Np9Re3437 2 2 RESISTOR 133 1% ,125W F TCw0es100 2usde Clni/feTOn] JIRF
A2R43 075720399 1] RESISTOR 82,5 1x ,125W F TCRO4=100 26846 Clei/8aT0eB2RSF
a2RUY 07570465 [ 2 RESISTOR 00K 1X 125w F TCw04=100 24546 Clei/BaT0mi003wp
A2R4S 06988094 7 1 RESISTOR 1 ,82M 1x ,SW F TCEQem100 28480 06988094
a2Rue 069826369 5 RESISTOR M ,1x ,25# F TCEQ4e25 28480 069806369
A2RU7 07570398 4 2 RESISTOR 75 1% ,125W F TCa0+=100 24346 Cli=1/8eT0s75R0F
A2RuA 0757=1108 ] 2 RESISTOR 300 1Xx ,125W F TCa0ew100 24546 Clei/BeTOud0lsF
AZRY9 07571108 3 RESISTOR 300 1% ,125W F TCm0+=100 24546 Clel/8uT0u30loF
A2RS0 0757-0398 4 RESISTOR 75 1X ,125W F TC®0+e100 2484e Clal/B8eT0e?SROF
A2RS1 06987242 H RESIgTOR 1,78K 1% 05w F yCmOeel00 20s4e C3=1/8a70e1781aG
A2Rg? 0p9Repple 1 1 RESISTOR 2K ,1%X ,125W F T(=0¢ews50 28480 0698=ppi2
A2RS3 0698349y 8 1 RESISTOR 1K ,1% ,125w F TCRO+eS0 28480 06982349
A2RS4U 07570280 3 RESISTOR 1K IX ,125W F TCa0+=100 2usue Clel/BaTOm1001aF
A2RSS 0698e7222 1 RESISTOR 261 1% ,05W F TC80ew100 245846 C3e1/8eT0=261RsG
A2RSH 06987222 1 RESISTOR 261 1x ,05W F TCE04=100 24846 C3ei/8aT0u2t1ReG
A2RS? 07570428 1 ! RESISTOR 1,62K 1X 125K § TCu0¢el00 2054 ClUel/BeT0u]b2ief
A2R58 07570280 3 RESISTOR 1K 1y ,125# F TCm0e=100 26846 Cle1/BaT0al00leF
42RS9 06983437 2 RESISTOR {33 1% ,125W F TC80¢e]00 245ue Cum]/8eT0w]33RwF
A2Re0 075740485 6 RESISTOR 100K 1x ,125W F TCmoee100 20Sde Clel/8aT0aig0deF
A2Rb 18100280 8 1 NETWORKeRES 10«SIP10,0K OHM X § 01124 210A103
a2RO2 075720280 3 RESISTOR 1K 1% 125w F TCS0#e100 24546 Cln1/8aT0a100leF
a2R83 07570280 3 RESISTOR {K 1% 125K F TC®04=100 2us4e Clel/B8aT0elyuolef
A2RbOU 0757«0317 7 1 RESISTOR §,33K 1X ,125W F TCRO+=100 24846 Clel/BuT0ni33ler
A2R6S 2100=3383 4 2 RESISTOR=TRMR Sn 10X C TOPeADJ 1=TRN 28480 2100=-3383
A2Rb6 21003383 4 RESISTORLTRMR §g 10X C TOP=4ADJ 1eTRN 28480 2100=3383
a2u1 1826=0315 3 3 IC OP AMP GP QUAD 14eplPep 27014 LM3ugN
A2u2 18260609 8 3 1C MULTIPLXR ANLG j6=DIPaC 06665 MUX0BFQ
a2V3 18260315 3 IC OP AMP GP GUAD 14=DIPeP 27014 LM348N
A2u4 182620609 8 IC MULTIPLXR ANLG 1esDIPeC 06665 MUX0BFQ
A2US 182620610 1 1 1C MULTIPLXR 4aCMaNeaNLG DUAL teeDlPs( 06665 MUX24rQ
agus 185800040 8 1 TRANSISTOR ARRAY 16=PIN PLSTC DIP 01928 cA3127¢
a2u? 18201359 5 t IC MUXR/DATA«SEL ECL 4eTOetelLINE DUAL 04713 MC10174P
az2ue 18201173 1 1 IC ¥LTR ECL TTLeTOECL QUAD 2=INP 04713 MC10124L
A209 1R26=057S 7 1 IC CONV V/FREG t4e0IPeP 15818 9400CJ
A2U10 18200609 8 1C MULTIPLXR ANLG 16eDIPa( 06668 MUX08FQ
A2U11 18200794 0 1 1C FF ECL DeM/8 04713 MCioToL
A2U12 18201196 8 2 IC FF TTL LS D=TYPE POS=EDGE=TRIG COM 01298 SNTULS1TUN
a2U13 1R26=0315 3 1C OP AMP GP QUAD j4eDIPeP 27014 LM34BN
aguie 1820-1240 3 1 IC OCOR TTL § 3aTOw8aLINE 3=INP 01295 SN74S13BN
AuU1S 1820e1196 8 JIC FF TTL LB DeTYPE POSEDGE«TRIG COM 01295 SNTULS1TUN
A2U16 18201917 1 1 1C BFR TTL LS LINE ORVR OCTL 0129% SN74LB240N
A2XA8 1261-0472 4 2 CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 28480 1251-0472
A2XA9 1251-0472 4 CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 28480 1251-0472
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Table 6-2. Replaceable Parts (Continued)

Model 5335A
Replaceable Parts

L fr
Reference HP Part |c Qty Description M Mfr Part Number
Designation Number {D Code

A3 05335460003 |9 1 B0ARD AgsEmBLYeAMp BUFFER 284890 0533560003
A3C1 0160-3877 S 4 CAPACITOR-FXD 100PF +-20% 200VDC CER 28480 0160-3877
A3C2 0180-2814 0 4 CAPACITOR-FXD 22UF +-20% 10VDC TA 28480 0180-2814
A3C3 0180-2821 9 4 CAPACITOR-FXD 22UF +-20% 35VDC TA 28480 0180-2821
A3C4t 0160-4931 4 8 CAPACITOR-MATCHED SET OF 2 28480 0160-4931
A3C5¢% 0160-4931 4 CAPACITOR-MATCHED SET OF 2 28480 0160-4931
A3C6 0180-2814 [ CAPACITOR-FXD 22UF +-20% 10VDC TA 28480 0180-2814
A3CR7t 0160-4931 4 CAPACITOR-MATCHED SET OF 2 28480 0160-4931
A3Cs8t 0160-4931 4 CAPACITOR-MATCHED SET OF 2 28480 0160-4931
A3C9 0160-3879 7 28 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A3C10 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
43C11 0160=3879 7 CAPACITOReFXD ,01yF ¢e20% 100yDC CER 28480 016003879
A3C1e 0160=3879 7 CAPACITOR«FXD ,03UF +=20X% 100VDC CER 28480 0160=3879
A3C13 01603879 7 CAPACITORFXD ,o1UF ¢w20x 300VOC CER 28480 0160#3879
A3C14 01603879 7 CAPACITOR®FXD ,01UF ¢=20% 100VOC CER 28480 0160=3879
A3CiS 0)160.3877 s CAPACITORWFXD t00PF +e20% 200VDC CER 28480 0160w3877
AsCie 01603879 7 CAPACITORSFXD ,0iUF +aoxy 100VDC CER 26480 01603879
a3Cly 01603879 7 CAPACITOReFXD ,01UF ¢=20X% 100VDC CER e8u8o 016023879
A3C18 0160=3879 7 CAPACITORSFXD ,01UF ¢s20x 100VDC CER 28480 01603879
a3C18 016u=d70S 0 2 CAPACITOReFXD 2,2PF +=5% S00VDC CER 28480 016024708
A3Cte 016023879 ? CAPACITORLFXD _ojuUF +=20x 100VDC CER 28480 01603879
A3C20 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A3C21 0160-4424 0 2 CAPACITOR-FXD .047UF +-20% 500VDC CER S1642 400-500-X7R-473M
A3C22 0160-4705 0 CAPACITOR-FXD 2.2PF +-5% 500vDC CER 28480 0160-4705
A3C23* 0160-3875 3 2 CAPACITOR-FXD 22PF +-5% 200VDC CER 0+-30 51642
A3C24 0160-4703 L] 2 CAPACITOR-FXD 68PF +-5% 500VDC CER 0+-30 28480 0160-4703
A3C25 016023879 7 CAPACITORFXD ,o1UF ¢e20% 100VDC CER 28480 01603879
A3C26 01603879 14 CAPACITOR®FXD ,01UF ¢=20X% 100VDC CER 28480 0160=3879
A3C27* 01603878 6 2 CAPACITORSFXD 31000PF +e20% 100VDC CER 28480 01603878
A3C28 0180=2821 9 CAPACITOR®FXD 22UF¢=20X% 35vDC Ta 28480 0180=2821
A3C29 01603879 7 CAPACITOR=FXD ,01UF +e20% 100VOC CER 28480 016023879
A3C30 018022821 9 CAPACITORSFXD 22UF+e20x 3SVDC TaA 28480 0180=282%
ASC3t 01603879 7 CAPACITOR®FXD ,01UF +=20X% 100VDC CER 28480 0160=3879
A3C32 01603879 7 CAPACITOR=FXD ,0tUF ¢e20Xx 100VOC CER 28489 01603879
A3C33 0160-3879 7 CAPACITOReFXD ,01UF +=20% 100vDC CER 28480 016023879
A3C34 0160=4703 8 CAPACITOR=FXD o8PF ¢o5X 500VDC CER o+e30 28480 01604703
A3C3g 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A3C3e 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 0160-3879
A3CY? 0160-3875 3 CAPACITOR-FXD 22PF +-5% 200vDC CER 0+-30 51642
43039 0160-4424 0 CAPACITOR-FXD .047UF +-20% 500VDC CER 51642 400-500-X7R-473M
AsCdo 0180-2814 0 CAPACITOR-FXD 22UF +-20% 10VDC TA 20480 0180-2814
Ascot 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
A3Cae2 0160=3879 7 CAPACITOR=FXD ,01UF ¢e20X 100VDC CER 28480 0160°387%
A3Ca3 01603879 7 CAPACITORaFXD ,01UF ¢e20X 100VDC CER 28u80 01603879
A3Cua 0loy=3B879 7 CAPACITOR=FXD ,01UF ¢=20X% 100VDC CER 28480 016003879
A3Cus 016¢-3879 7 CAPACITOR=FXD ,01UF ¢=20% 100VOC CER 28uBo 0160=3879
[ {17 01603879 7 CAPACITOReFXD ,01UF ¢e20x 100VDC CER 28480 016003879
A3CA? 01603879 7 CAPACITOR=FXD ,01UF +e20X 100VDC CER 28480 01603879
A3Cuas 0160«3879 7 CAPACITORSFXD ,01UF ¢e20x 100VDC CER 28480 01603879
A3CH9 01603879 7 CAPACITOReFXD ,01UF ¢=20X 100VOC CER 28480 0160=3879
a3C50 01e0=3879 7 CAPACITOR=FXD ,03UF +20% 100VDC CER 208480 0160=3879
A3CS51, A3CS2t 0160-4931 m CAPACITOR-MATCHED SET OF 2 (SEE PARA. 6-15) 28480 0160-4931
A3C53, A3C57¢ 0160-4931 [ CAPACITOR-MATCHED SET OF 2 {SEE PARA. 6-15) 28480 0160-4931
A3C54 0180-2821 4 CAPACITOR-FXD 22UF +-20% 35VDC TA 28480 0180-2821
A3CS5 0160-3877 9 CAPACITOR-FXD 100PF +-20% 200VDC CER 28480 0160-3877
A3C56 0180-2814 5 CAPACITOR-FXD 22UF +-20 10VDC TA 28480 0180-2814
A3CS8 0180-3877 CAPACITOR-FXD 100PF +-20% 200VDC CER 28480 0180.3877
A3CR1, A3CR2t 05335-80003 S DIODE-MATCHED SET OF 4 (REFER TO PARA. 6-15) 28480 05335-80003
A3CR3 1901-1080 5 DIODE-SCHOTTKY 1N5817 20V 1A 28480 1901-1080
A3CR4, A3CRS5t 05335-80003 DIODE-MATCHED SET OF 4 (REFER TO PARA. 6-15) 28480 05335-80003
A3CRS, A3CR7Y 05335-80003 0 12 DIODE-MATCHED SET OF 4 (REFER TO PARA. 6-15) 28480 05335-80003
A3CRS8, A3CR9t 05335-80003 0 DIODE-MATCHED SET OF 4 (REFER TO PARA. 6-15) 28480 05335-80003

1 2
A3CR10, A3CR11 . 0 DIODE-MATCHED SET OF 4 (REFER TO PARA. 6-15) 28480 .
A3CR12 ! ?332?082?” 0 DIODE-ZNR 5.11V §% DO-35 PD=.4W 28480 ?332?082?"3
A3CR13 1902-0057 DIODE-ZNR 6.499V 5% DO-35 PD=4W 28480 1902-0057
A3CR14 1902-0050 0 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1802-0050
A3CR15 1902-3136 o DIODE-ZNR 8.06V 5% DP-35 PD=.4W 28480 1902-3136

a4
A3CR16 1902-3136 2 ; DIODE-ZNR 8.06V 5% DO-35 PD=.4W 28480 1902-3136
A3CR17 1901-1080 3 1 DIODE-SCHOTTKY 1N5817 20V 1A 28480 1901-1080
A3CR18 1902-0057 DIODE-ZNR 6.49V 5% DO-35 PD=.4W 28480 1902-0057
A3CR19 1902-0041 4 2 DIODE-ZNR 5.11V 5% DO-35 PD=4W 28480 1902-0041
A3CR20, A3CR21t 05335-80003 4 DIODE-MATCHED SET OF 4 (REFER TO PARA. 6-15) 28480 05335-80003
A3CR22, A3CR23t 05335-80003 ' DIODE-MATCHED SET OF 4 (REFER TO PARA. 6-15) 28480 05335-80003

2

4

See introduction to this section for ordering information

*Indicates factory selected value
tMatched sets of components. See paragraph 6-15.
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Model 5335A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part (c| P Mfr
: A t Description Mfr Part Number
Designation | Number |D y P Code
A3CR24t 05335-80003 1] DIODE-MATCHED SET OF 4 28480 05335-80003
A3CR25¢ 05335-80003 ¢ DIODE-MATCHED SET OF 4 28480 05335-80003
A3CR26t 05335-80003 0 DIODE-MATCHED SET OF 4 28480 05335-80003
A3CR27t 05335-80003 0 DIODE-MATCHED SET OF 4 28480 05335-80003
A3CR28t 05335-80003 n DIODE-MATCHED SET OF 4 28480 05335-80003
A3CR29t 05335-80003 0 DIODE-MATCHED SET OF 4 28480 05335-80003
A308y 19900487 7 H LEDSVISIBLE LUMGINTEIMCD [FmoMhaMAX 28480 30824884
A3082 1990=0487 7 LEQeVISIALE LUMSINTRINCD IFS20MA=MAX 28480 S082«4884
A3gt 12%0.0838 1 2 CONNECTDReRF BMC o PC S0eQHM 208480 125020835
[R0F3 1200000618 3 2 SUCKETLIC 184CONT DIPLSLOR 28480 120000618
A3J3 12%0=1671 S 2 CONNECTOR=RF BNC FEM BGLeHOLE=RR S0e0HM 28480 12%0°1671
AsJu 125021671 5 CONNECTORRF BNC FEM BGLoHOLEeRR SpeONM 28480 12%0e1871
A3JS 1200=00618 3 SOCKET=[C 18«CONT OIP=SLDR 28480 1200=00)8
AYJe 1250-0835% 1 CONNECTOR®RF SMg M PC S0e0HM 2848¢ 12500838
a3x1 00900508 2 1 RELAY 2C 12VDCe=CcOIL o5A 28VDC 28480 03900508
A3l 0533%5«80001 |9 2 INDUCTOR 28480 0533580001
A3Le 05353580001 |9 INODUCTOR 284aé80 05335=80001
4301 1654=0686 [ 2 TRANSISTOR NPN 81 TOw?2 PDu200Mw FTayGHl 28480 1884e06B8s
A362 18%54apo3e 0 4 TRANSISTOR NPN 8] TOe92 PpE3Somw 284080 1854=0636
4303 1854a0618 0 TRANSISTOR NPN B] TOe92 PDE3ISOMW 28480 1884e0b30
A304 18550300 7 2 TRANSISTOR JwFET N=CHAN DeMODE TOw106 28480 18550300
A30S 188540300 7 TRANSISTOR JuFEY NaCHAN Du™ODE TOmi0b 28480 185850300
A306 1854apo 30 [ TRANSISTOR NPN 31 TOw92 POE3ISoMW 28480 16540630
4307 185400630 [ TRANSISTOR NPN 8] T0e92 PDu3S0OMw 28480 18540636
(311} 18S4eble 0 TRANSISTOR NPN 8] TOe72 POR200Mw FTa4GHZ 28480 185un=0686
A3Ry 06990071 6 [} RESISTOR 4,64M 1x ,125% F TCEgswl00 28480 06990071
A3R2 069920071 [} RESIBTOR 4,04M (X ,125# F TCa0eseiO0 28480 009920071
A3R} 06987207 [l 8 RESISTOR 19,6K 1x ,05W F TCwose100 20546 C3e1/8aT0019626
A3RY 069827267 4 RESISTOR 19,6K 1X ,05W F TCmO¢el00 20546 Clv1/8aT0e01902eG
A3RS 069847227 [ [ RESISTOR 422 1x ,05% F TCu0eel0n 2054 C3u1/8eT00d22ReC
A3Ry 06987212 9 6 RESISTOR 100 1y ,05% F TCmOesiOO 24548 C321/60T0a100R=G
AIR7w 069R=T7288 9 q RESISTOR 147K {X ,05W F TCROew100 248de Cle1/8aT0s1473aG
AJRE" 06987288 9 RESISTOR 147K 1x 05+ F TCe0¢=100 2054e Cle1/8aT0nid73et
A3IRO 0698a7212 9 RESIBTOR 100 1X ,05% F TCalee100 24%4e Cle1/8aT0=100R=G
A3R1p 06990071 ® RESIBTOR 4,064M 1% ,12%5¢ F TCENeeiOO 28480 08990071
A3R1Y}) 06990071 (] RESISTOR 4,64M 1x ,12%5% F TCwoeeito 28480 0699007}
A3R12 0698e7267 4 RESISTOR 19,6K |X 054 F TCEO+=100 2454y Clal/BaTO0=19% =6
A3R13 0p9Rey2p? 4 RESBISTOR 19,4K 1X L0SW F TCaOew100 2454y Clul/geT0ei9p2nG
A3R14 06%Ra7218 S 2 REBISTOR 178 1Xx ,05W 7 TCeOeel00 20546 Cle1/8aT0eiT8R=G
AJR1S 0698a7249 2 a RESISTOR 3,48k 1X 05w F TCBO¢=100 24546 Clel/BeT0=3ableg
A3R1e 0698e3444 1 H RESISTOR 316 1% 125w F 1CB0e¢=i00 29540 Clal/8aT0elitReF
A3R1T? 0098,7205 [ 6 RESTBTOR 51,1 1% 05w F TCso¢a)op 23546 Clat1/8aT00051R}ab
A3R1B 06987249 e RESISTOR 3,48K tx 085w F TCBOe=100 24%4e Cle1/8a1003u81eC
[R L3R 069Bep433 4 (] RESISTOR 100 1x ,25n F TCele=100 28480 0698m8433
A3R20 069806433 4 RESIBTOR 100 1X ,254 F TCmoesio0 28480 0098=6433
A3R21 Ve98e7212 9 RESISTDR 100 1% 05w F TCEQew100 2054s C3e1/8aT0=100H=G
A3R22 210023802 2 2 RESTSTOR=VAR W ,8h 10K 20X LIN 3P8TeNO 28480 2100*3802
43R21Y 06987188 [ 2 RESISTOR 10 11X 05w F TCmO4+=100 2484e Clei1/8eT00010RsG
A3R2Y 06987198 [} s RESISTOR 26,1 1% ,05W F TC80¢el00 24540 Cle)/BaT00e20R1eG
A3R2S 06987198 0 RESISTOR 26,t 1% 08N F TCu0eel00 2454e Cla1/8eT0026R1eG
A3R2e 069Re?222 i 2 RESISTOR 261 1x ,05n F TCaoee100 24540 C3ai/BuT0udbiReG
A3R2? 069920073 8 2 RESISTOR 10M 1X 125w F TCE0eel0D 2848) 0699=0073
A3R28 ne98e720S [ RESISTOR %§,1 1X ,05% F TCs0¢e]00 24548 Clwi/8=T005 Kiab
AJR29e 06987247 0 H RESISTOR 2,87K 1X ,0%5w F TCEO4=100 24S4e Cle1/8e10e28716
A3R30 Np98e3922 ¢ 4 RESISTDR 487K 1Y% 125w F TCm0+eSO 28480 06983922
A3IRSY 69827227 b REBISTOR 622 1% ,05W F T(S0+e100 2us54e Clej/BeT0mi2dneg
A3R32 0698e6400 5 2 RESISTDR 900Kk {x ,25% F TCE0+e100 197014 NFE2C1/4nT0e9003eF
ASRSS 0757=0d16 7 2 REBISTUR 51t 11X ,{25w F TC®04=]100 2454e C4al/BaT0uSliNeF
AMR34 Ne98a7208 0 RESISTOR S1,1 1x ,05% F TCe0¢el0D 268de Cle1/8aT00=51R1e6
A3RIS 06987216 3 2 RESISTOR 147 1X ,05% F TCe04e100 2usue Clel/8eT0eidTRag
A3R3s V69847252 ? 2 RESISTYOR 4,64K 1y 05N F TCmQ4el00 20846 Cla1/8sT0=lbidleC
AIRY? 210u=1738 9 2 RESISTUR=TRMR 10K 10X C TOP=ADJ 1=TRN 73138 82PR10K
A3R3IA N69Re?227 ] RESISTOR 422 1x ,08% F TCe0+e100 2u5ds Clai/8aT0alilires
A3RY9 N69Ba724S a 2 RESISTOR 2,37K 1X ,05W F TCBO#=100 26%4e C3n1/8070e2371eG
A3Ruo 046987238 9 4 RESISTOR 121K tx 05w F TCROsel00 24846 Clai/8aT0wl2let
A3Ruy Ne98.7198 [ RESISTOR 26,1 1y ,05% F TCEOeeldl 2654e Clai/8uT00m2bReb
A3RUD 069Repuld0 1 2 RESISTOR 111K ,SX ,125W F TCEO¢el0C 28480 069826430
A3R4Y 69823908 9 q RESISTOR S{3K 1t ,125% F TCs0ee50 28480 009803908
A3RYUY ve9RaT24] 4 H RESISTOR {,62¢ 1X ,08W F TCmoset00 28480 0698724}
A3RUS 16963908 9 RESISTOR S13K 1% ,12%w F TCa0+e50 28480 0098=390%
AJRUS 069843922 0 RESISTOR 487K 1% ,125W F TCROeeSO 28480 009823922
A3Ru? 21002497 9 2 RESISTURATRMR 2k 10X C TOPeADJ jeTRN 73138 82PK2K
A3R4E 069827238 9 RESISTOR 1,21K 1% 05w F YCeOs=100 2084 C3a1/8aT0e1211eG
A3RuO 069847245 a RESISTOR 2,37« 1x ,0%W F TCepswl00 2454ds Cle1/8aT0a23?1el
A3IRSO 16983905 9 RESISTOR S13K 1% ,12%% F TCROseSO 28480 069823908
See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Model 5335A
Replaceable Parts

Reference HP Part |c Q . Mfr
: . t Description Mfr Part Number
Designation | Number |[p| “YY P Code
[RLE T 0698ab483n 1 RESISTOR 111K 8% 129N F TCmo+elo0 28480 06980430
A3RS52 06987238 ¢ RESISTOR 1,21k 1X 05w F TC80ee100 2uSue Ci=1/BaTlel2linG
A3RS} 069R. 7198 0 RESISTOR 26,1 1x ,05W F TCmOsmino 24S4e Clel/BaT00=26R1e6
A3RSY 06987227 6 RESISTOR 422 1% 08N F TCBO¢=100 24S54e CIe)/BeT0nidReg
A3RSS 0698a=7216 3 RESIBTOR 147 1X 08N F TCEOe+el00D 2484 Clu)/BaT0eia?Ret
A3RSe 06983908 9 RESIBTOR S13K ,1x ,12%W F TCu0eaS0 28489 06983908
A3RSY 0698+7238 9 RESISTOR 1,21K 1% ,05W F TCaO¢=i00 2u84e Clej/BaT0nilieG
A3RSS 0757«04a16 7 RESIBTOR 811 1% ,125W F TCmosaeln0 24848 Cdel/B8aT0aliiRel
A3RSE No%BaTR22 1 RESISTOR 261 1% ,09% F TCBO+eliQ0 2u84e C3mi/BeT0udbiReG
A3R&0 06990673 8 RESIBTOR 10M tx 1250 F TCEO+al00 28480 06990073
A3Roy 069840400 ] RESIBTOR 900K 1y ,23W F TCEosa100 19701 MF82C1/80T0a9003eF
ARG 16983922 0 RESIBTOR 487K 1% ,12%% F TCw0O¢=50 28480 0698«3932
A3Rey Ne9B8a3922 0 RESISTOR 4BYK 41X ,12%%W F TCE0eaSO 28480 06983022
[SLIT] 0169827227 [ RESIBTOR 422 1% 088 F TCEOee100 2uSue C3s1/8at0ed22r=;
A3RbS 0698a7212 9 RESIBTOR 190 1x ,05W F TCmoemio0 2usue C3ei/8aT0algon=6
ASRoG 2100=3802 2 RESIBTORWVAR W/8w 10K 20x LIN 3P8T=NO 28480 2100=3802
AJReY nNe9Bar108 a RESISYOR 10 1% 058 F 1CEO4e100 2usue C3sl/BeT00010Kag
A3ReR 06987218 s RESISTOR 178 1x 057 F TCwO+aiOD FILITY Clel/8eT0niT8RE
AJRSS 06986433 4 RESIBTYOR 100 1X ,25w F T(uO¢e100 28480 0b98epu3}
A3R?p ne98.5433 4 RESIBTOR 100 tx ,257 F TCe0ew100 28480 0698e6433
AR7I 0q9pey20S [ RESISTOR 51,1 1x ,05W F TCaO+e100 2us4uy C3el/geT00e5iRlag
AVR72 06987227 [ RESISTOR 422 1x ,03% F TCEO+e)OQ 24546 Clei/BaT0ud22Rab
AIRTY 06987249 2 RESIBTOR 3, 48K 1X 05w F TCaOe=100 2684e Cini/B8e10e}a8ling
ARG 009843444 1 RESIBYOR 316 1x ,125W F TCEO4slno 2us4e Cdm]/8aT0ulibRalF
A3R?S 0698=7208 0 RESIBTOR S1,1 1% ,05W F TCRO#=i00 24S4e CI=1/BaT0005iR1eG
A3RTS 06987249 H RESISTOR 3,48k 1X 05w F TCBOee100 2usue Clei/BaT0alublat
AsR7Y 0p98=7198 0 RESISTOR 2541 1X (OSW F TCmO¢=q00 26546 C3=1/8=T00eppR et
A3RTB 06987198 [} RESISTOR 26,1 1x ,08w F TCRO0eai00 2uSae Clei/8aT00n20R 106
A3RTIY 0698e7212 9 RESIBTOR 100 1X 05N 7 TCaO+e)Od 2484ue Clel/BeT0ul00R=G
" A3RB0" 0698a7208 9 RESISTOR 147K 1y ,05m F TCmO4e100 2usde C3ni/8aT0e1873eG
A3RB1* 06987248 9 RESIATOR 147x 1y ,05W F TCBO4e100 2484y C3ei/BaT0e1473ag
A3RB2 069847212 9 RESISTOR 100 1X 05N F TCe0eelo0Dd 2484e Clei/Bat0al00ReG
A3R83* 00987247 0 RESIBTOR 2,87k 1X ,05w F 1Ce0eei00 2usuy Clai/BaT0=2B71s6
AsRBg 069827267 u RESISTOR 19,K 1X 08K F TCugeegpq 2484y C3»i/8eTp=1902=G
A3Res 069847267 4 RESIBTOR 19,6K 1x ,05w F TCwpee100 2084¢ Clet/BaT0alPodal
A3RBp 069847205 0 RESISTOR S1,1 1y ,05W F TCE0+e100 20546 C3e1/8aT00031N1a6
A3RS? 069847252 ? RESIBTOR 4,64k 1X ,05W F TCROeel00 24546 Clat/8aT0uibdleG
ASRES 210001738 9 RESIBTORTRMR 10K 10X C TOPeADJ leTAN 73138 A2PR10K
A3REO 08990071 [ RESIBTOR 4, e4M 1y 129N F TCEgeeloo 28480 06990071
A3R%0 06990071 L] RESISTOR d4,64M 1X ,12%W F T(Cpoe=ioO 28480 069920071
A3R9Y 06990071 ® RESIBTOR 4,04M 1X (1258 5 TCBO¢=100 28480 06990071
A3R92 069940071 [ RESIOTOR 4, 04M 1X ,1298 F TCeoewl00 28480 069900071
A3R93 0698=7241 4 RESIBTOR 1,625 1% 05« F TCE0e=100 28480 0698aT24y
A3R%9a 009847267 4 RESISTOR 196K 1% ,08W F TCupeaipo 24Sue Clet/8aTNalVdetb
A3R9S 0698a7267 4 REBISTOR 19,6K 1% 05w F TCWOse100 24546 Clal/8eT0n) Vb2
A3R%e 2100224097 9 RESIgTORTRMR 2K 10X C TOP=ADJ jJetRN 73138 82PR2K
A3R9y 0098ay284 | 2 RESISTOR 100K 1X ,O05W F TCeO+el00 2684p C3=1/8=10e1003e6
A3R98 0698.7284 ] RESISTOR 100k 1x 050 F TCwoee100 26Sde Cle1/8T0n1003eG
1384 31012124 2 SWITCHaPB DPDT ALTNG 284 {1SVAC 28480 3101=2124
A1942 310122124 2 11 SwITCHePB DPDY ALTNG ,25A 1)SyAC 28480 J101=2124
A3843 31012124 2 SwlTCr=PB DPDY ALTNG ,2%A4 11SVAC 208480 31012124
(3L LT] 310122124 2 SWITCHePB OPDY ALTNG ,25A 11SVAC 28480 3101e2124
43848 3101=2124 2 SWITCHePS OPDY ALTNG ,2%a 11SvaC 28480 Jlolwdt24
Ay8ng 3101=2124 2 SWITCHePB DPDT ALTNG ,28A 11gVAC 28480 310122124
A1847 31012124 2 SnITCHaPB DPDY ALTNG ,28A 11SyAC 28480 3t0o1=2124
43008 310122124 2 SWITCHePB DPDY AL TNG ,2%4 11SvAC 28480 310102124
31 L1 310102124 2 SWITCHePB DPDT ALTNG ,254 {15VAC 28480 3101=2124
A3BAt0 3102124 e BwlTCHePB DPDY ALYNG ,2%4 115VAC 28480 3101=2124
AsBuyd 310te2124 H SwltCHaPR DPDT ALYNG ,25A 118yAC 28480 3101e2124
A3u1 18260600 9 2 IC OP AMP  QUAD {d4eDIPeP 0129% TLOTUACN
Ajue2 18260570 H 2 1c 208480 182620870
A3V} 18260038 [3 2 IC OP AMP LOWNDRIFT T0e99 27014 LM3OBAK
AJUN 1R26e0038 4 IC OP AMP LOWeDRIFT TDe§? 27014 LM30BAM
A3us 1826=0570 2 1t 28889 18260870
A3US 18260600 9 IC 0P AMp GQUAD 14sD]pm=p 0129% TLOTH4ACN
A3 MISCELLANEOyS PARTS
034000092 F) 4 TERMINALSBTUD SPCLoFOTHRU PRESSAMTG 28480 034000092
03o0=1082 ] 1 TERMINALeSTUD SGLeTUR PRESB=MTG 28480 036010682
1208an061 0 2 HEAT SINK TOwS5/TDe39%=(C8 28480 12050061
4nagetols ® 2 20200 4060=16i0
$0410234 S [ 28480 80410234
Sn41e0300 [} H 28u80 S04i=0300

See introduction to this section for ordering information
*[ndicates factory selected value
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Model 5335A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c| o . Mfr
. A Description Mfr Part ber

Designation | Number |D ty escriptio Code art Num
LY} 0533%e060004 |0 1 BOARD ASSEMBLYeMAIN LOGIC 28480 0533560004
AuCy T 01604554 7 17 CAPACITORPYD _0ty”f ee20x 30yDC CER 20489 0160=4%54
AuC? 0149=0234 [ 2 CAPACITOR®FXD S0O0PF ¢elX 3OOVDC MICA T213¢6 DM1SFSo1F0300nvVIC
44C3 01400234 0 CAPACITORFXD S00PF ewiyx 300VDC MICA 72136 DM18FSo1Fn300nYIC
A4CY 0160e0578 s 9 CAPACITORPXD ,1UF #=20X SOVDC CER 28460 0160=087¢
(Y14 f1anens?6 b CAPACITORSPXD _1UF +e20x S0VDC CER 28480 016020876
A4Co ¢121=006% 1 1 CAPACITOReY TRMRLCER §,5.18PF 380V 52763 304322 S5,5/18PF NPD
aag? 01000576 H CAPACITOReFXD ,1UF #=20% SOVDC CER 28480 0160=0%876
[Y14] 21003879 ? 9 CAPACITORaFXD ,01UF +=20X% 100VDC CER 28480 0160=3879
(Y14 01000368 3 1 CAPACITORFXD 1oPF +=8% S00VOC MICA 28480 0l60=0368
AaCio 01603879 7 CAPACITOR=FXD ,otUF *=20X j0oYDC CER 208480 0160=3879
A4CI1t 01p0+3879 1 CAPACITOReFXD ,01UF ¢e20X 100VOC CER 28480 01p0=3379
haC12 01604584 ? CAPACITORSFXD _0tUF ¢=20% S50VDC CER 20480 0160=4854
44C13 01004554 ? CAPACITOReFXD ,01UF +e20X S0VDC CER 28480 0160=45%4
aaC1a 01003879 ? CAPACITORSFXD ,01UF +e20Xx 100VDC CER 28480 0Ja0e387¢
AyC1s 0l00e38179 7 CAPACITOReFXD ,01UF +«20X 100VOL CER 284080 01603879
AuCie 016020576 S CAPACITOR®FXD ,1UF #=20% SOVDC CER 28480 0160=0876
AaCt1y 0160e2220 [ 2 CAPACITORGFXD 1200PF +=8y 300VDC MICA 28480 01602220
AuCie 01602230 2 1 CAPACITOR®FXD 3300PF ¢=8X 300VDC MICA 28480 0160=2230
AuCio 01R0=018S 8 3 CAPACITOReFXD 2 2UF+e20x 20VDC TA 56209 150D22%5%X0020A2
AuC20 0160=455¢ 7 CAPACITORFXD ,01UF +=20X% SOVDC CER 28480 0160w48%¢4
(Y143 01&0e4554 7 CAPACITOReFXD ,01UF +=20% SOVDC CER 28480 01604554
AaC22 gleve0876 5 CAPACITORSFXD _tUF +e20x SOVOC CER F1.77.11 01600878
A4c23 0t6Ce2220 0 CAPACITORFXD 1200PF ¢=SX 300VDC MICA 28480 01602220
AaCu 01e0=3A79 7 CAPACITOR®FXD ,01UF ¢e20X 100VDC CER 28080 01603879
AuUCeS 010002224 4 1 CAPACITORFXD 1800PF ¢»8X 300VDC MNICA 28480 01602224
Auc2e N160eusSsy 7 CAPACITOR®PXD ,01UF ¢=20X SOVYDC CER 28480 01604854
aaCer 0160=4554 ? CAPACITOReFXD ,01uF +e20% SOVDC CER 28480 016004852
AaCae 0160245%4 7 CAPACITOReFXD ,01UF ¢w=20X SOVOC CER 28480 016004554
A4C9 0160=0576 5 CAPACITOReFXD ,1UF ¢=20% 50VDC CER 28480 01600876
A4l 30 0160=0576 5 CAPACITOR=FXD _1UF eed0x SOVDC CER 28480 016020574
AgC31 0160-0%76 S CAPACITORGFXD _{UF se20x S0VDC CER 28480 01800878
AuC32 01604554 1 CAPACITORFXD ,01UF +e20% 50VOC CER 28480 01604554
AGC3) 0160-3879 ? CAPACITOR=FXD ,01UF ¢=20% 100VOC CER 28480 01603879
AaC3a 0160=3879 14 CAPACITOReFXD ,01UF ¢e20% 100VDC CER 28480 016he3879
A4C3S 0t60=u5%4 7 CAPACITOR=FXD ,01UF ¢=20% SOVDC CER 28480 01604554
AaC3le 0180=2002 -] 1 CAPACITORSFXD joUFsajox 10VOC TA 23008 DURT7GH AL ON
A4CY? UMY LLT 7 CAPACITOR=FXD ,01UF ¢=20X SOVDC CER 28480 0160=U4554
[Y131] 016000575 4 1 CAPACITORGFXD ,047UF ¢wp0x SOVDL CER 28080 0160»0%7%
A4QC39 0160=4554 14 CAPACITOR=FXD ,0)uFf ¢=20% SOVDC CER 28480 0160045%4
AuCao 016024534 14 CAPACITOReFXD ,01UF ¢=20x S0vDC CER 208480 0160=483%4
AaCay 01604584 7 CApACITOR®FXD ,01UF +e20% S0vOC CER 28480 016004534
AgCa 01Ap=2929 8 1 CAPACITOR®FXD oalUF+=10X 10VDC TA 28480 01802929
A4qCay V1604584 14 CAPACITORFXD ,0tyf ¢+e20% SOvVDL CER 284080 0160=435¢
AaCay 0160=0576 5 CAPACITOR=FXD ,1UF +=20X S0vOC CER 28480 0180=0876
AgCas 018024554 7 CAPACITORSFXD _niUF ¢=20% S0VDC CER 28480 01600455y
AyCup Olp0=3879 7 CAPACITOReFXD ,01UF ¢=20% 100VOC CER 20480 0ls0=3879
AqC4? 0180-0230 ] CAPACITOR-FXD 1.0UF +-20% 50VDC TA Se289 1500105X0050A2
AaCue 0l160~45%4 7 CAPACITORePXD ,ojuUF ¢=20X SOYDC CER 28480 01o0=48%4
AqCu9 018020185 8 CAPACITORSFXD 2,2uF¢=20%x 20vDC TA S6289 1500225x0020A2
A&CS0 0l6ueld?s 3 2 CAPACITOReFXD 22PF +«5X 200VDC CER 04e30 28480 01603878
AUCS) 0100=3875 3 CAPACITOR=FXD 22PF +e5X 200VDC CER [Z22) 1 28460 0160=3687%
a4Cs2 018000374 3 ] CAPACITORAFXD goUFe=10Xx 20V0C S6209 15001 08X%02082
AuCRy 1903129050 3 .} DICDE«SWITCHING BoV 200MA 2NS D038 284890 1901=00%50
AUCR2 190120050 3 OIODE«SWITCHING BOV 200Ma 2NS DDe3S 28480 1901-00%50
AgCRy 19012053% 9 2 OIODE«SCHOTTKY 28489 1901=053%
A4CRY 190120050 3 OIODE=BWITCHING BQV 200MA EN§ DD=3S 28480 1901=0050
AuCRS 1901=0050 3 DIODE«SWITCHING B0V 200MA 2NB 00a3S 284890 1901=0050
aaCRe 190120050 3 DIODE«SWITCHING BOV 200MA 2N8 D035 28480 19010050
AUCRY 190120050 3 DIODE«BWITCHING 80V 200MA 2NS DD=3S 28480 19010080
AuCRe 190120050 3 DIODE=SWITCHING B0V 200MA 2NS 0D=1lS 28480 1901=00S0
AyCRe 190120050 3 DIODE«SWITCHING 80V 200MA 2NS DDe3S 284890 1901=0050
AuCRy0 190120538 9 DIOCDE=SCHOTTRY 28480 1901=0538
A4DS1 19900627 7 1 LED=VISIALE LUMeINTEIMCD IFSQ0MpAwMAX 28u80 1990=0827
LURE 12513076 0 1 CONNECTOURePC EDGE 18=CUNT/ROW 2sROWS 28480 12513076
Aad} 125106008 0 2 CONNECTUR 16ePIN M POST TYPE 28489 125106608
Agdu 12510608 0 CONNECTOR je=PIN M POST TYPE 28480 125160608
AUdS 12812028 8 [} CONNECTOR®PC EDGE 18=CDONT/ROW 2=RONS 284080 1251«202¢
Aule 1251=203% 9 1 CONNECTORWPC EDGE 1S«CONT/RQW 2aROWS 28480 12512038
[ Y19} LIS LL 2 1 INDUCTORRFaCHeMLD 1UN 1x ,1660X, 38506 2848 91000348
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Table 6-2. Replaceable Parts {(Continued)

Model 5335A
Replaceable Parts

Reference HP Part |c I Mfr

Designation | Number |0 Qty Description Code Mfr Part Number
A4l 1854e0215 1 7 TRANSISTOR NPN 81 PDm3SoMA FTe300MMZ 04713 aN390u
Aul2 1854e0215 1 TRANSISYOR NPN 31 PDER3SOMW FTe300MKZ 04713 2N3904
AuQs 1R%54e0215 1 TRANSISTOR NPN SI POm3ISOMW FYs300MWZ 04713 2N3904
AUG4 1858=00063 S 1 TRANSISTOR ARRAY {4ePIN PLSTC DIP 01928 CA3i02E
A4QS 1ASA00U0 8 ' TRANSISTOR ARRAY 16=PIN PLSTC DIP 01928 Ca3127E
A406 185320015 7 [ TRANSISTOR PNP 81 PDm200Mw FTaSQOMHZ 28480 185320019
A4GT 18530015 7 TRANSISTOR PNP 81 PDB20OWW FTSS00MMZ 28480 185320015
A4Gs 185320015 7 TRANSISTOR PNP 81 PDm200Mw FTsS0OMHI 28480 18830015
AU09 1853=0015 ? TRANSISTOR PNP 81 PDB20OMW FTaSQ0MMZ 28480 1853=001%
A4Qi0 18%4w0215 1 TRANSISTOR NPN S] PDa3SoMw FTalooMMZ 04713 2N3904
YT R 1850.0215 1 TRANSISTOR NPN 81 PDm3SoMw FTm3o0MHZ 04713 2N3904
AU012 1854=0215 1 TRANSISTOR NPN SI PDB3SOMW FTE3IQOMMZ o473 2N3904
40013 18840215 1 TRANSISTOR NPN 8] PDm3ISoMN FTe3QOMHZ 04713 2N3904
AuRy 07570394 0 3 RESISYOR S1,1 1y ,125K F TCE04eiO0 24546 Cldal/BaT0aS1R1eF
A4Rre 18100364 9 1 NETWORK@RES 6e3]P470,0 OHM X $ ot121 206A47y
AuR3 67570419 0 4 RESISTOR 681 1% ,125% F TC80+«100 24546 Clal/BaTOubBiRaF
AGRU 07570419 [ RESISTOR 681 1x 1258 F TCB0+=100 24846 Clel/BaT0ebBIRF
AyRS 06%8e3uld 3 1 RESISTOR 147 1% ,125% F TCuoe=100 24546 Cley/8eTguiuTRaF
A4Ry 06980082 7 1 RESISTOR 48 1X ,125W F TCmOe=iOO 2454g Clul/gaT0=lpdonp
AuR7 18100203 5 1 NETWORK=RES BaSIP470,0 OHM X 7 o1124 208447y
A4RS 0757-0420 3 2 RESISTOR 750 1X ,125W F TCB0¢=100 24S4des Clml/BuT0a?SieF
AGR9 0757=0280 3 13 RESISTOR 1K 1X ,125% F TCs0+=100 2uS4e Cdeyj/8=To=1001=F
A4RiO 0757=0280 3 REGISTOR 1K 1X 125w F vCm0eeioo 24S4s Clni/B8aT0ei001eF
44R11 0757=0420 3 RESISTOR 750 1% ,125W F TC®04a100 24546 Clel1/8eT0w?SieF
A4R12 0698-7211 8 2 RESISTOR 90,9 1X ,05W F TCale=100 24sde £3«1/82T00090R%aG
AaR13 17100205 7 1 NETWORK=RES 8e81P4, 7K OHM X 7 01121 2084472

AgR14 18100318 3 1 NETWORKeRES 6eglP1,0K OWM x § 011t 2004102

AURLS 0757«0419 0 RESISTOR 681 1X ,125W F TCs0¢e100 2u84s Cdal/BaTOwbBiRaF
AURLE 07570419 0 RESISTOR 681 1X ,125W F TCW04=100 24Sdo C4ml1/BaTOmbBiRep
AuR1? 06987260 7 1 RESISTOR 10K 1X 05N F TC=0+e100 2usSds Cle1/8=T021002=G
AgR18 0698a344p ? | RESISTOR 196 1x ,$125W F 7C®04et00 2u84de Cdn/BaTOwiPoReF
AyR18 0698e3uuy 1 1 RESISTOR 316 1% ,125% F TCmgeeyqy 2us4es Cudmi/8aTomljbReF
AgRL9 06987238 9 1 RESISTOR §,21K 3% ,05~4 F TCmQ4=i00 24846 Clai/BeT0ulidileb
AgR20 07570394 0 RESISTOR s;,| 1% ,125% F TCug4e100 24546 Cun1/BaT0eS1R1aF
AgR2t 0698e72114 8 RESISTOR 90,9 1X% 05N F 1Cm0+=100 24546 C3e1/8e700090RYab
AaR22 0757=0401 0 2 RESISTOR 100 1% .125“ F TCmo*=100 2684606 C4ey/8wToe=101=F
AyR23 07%7-0280 3 RESISYOR K 1x 125« F YCs04e100 24846 Cldei/BeTO0e1001aF
A4R24 07570280 3 RESISTOR 1K 1X ,125% F TC80+e100 24546 Clel/B8eT0w1001oF
AgRas 0757e0280 3 RESISTOR (K 1% ,125% F TCm0¢el00 20546 Cde)/8aT0el001=F
A4Ree 07570280 3 RESISTOR 1K 1% 125w F TCm0e=100 26sus Clel/B8a10=1001eF
AGR2Y 0757e0280 3 RESISTOR IX 1% 125w F TCeO+et00 24546 Clw1/Ba70wi00ler
AGR28 N757=0280 3 RESISTOR 1K ix% ,125w F TCu0em100 2uS4s Clal/8uT0elC0laF
AGR2S 0757=0401 0 RESISTOR 100 1X 125w F TCu04el00 2us4s Clel/BaTOwlOl=F
AURZ® 0757=0280 3 RESISTOR 1K 1% 1258 F TCWO+=100 24846 Clel/BuT0nl00lef
A4R30 0757.0465 6 2 RESISTOR 100K 1x ,125% F TCE0e=100 20846 Cliai/8aT0mi00daF
AGR3t 0757«0465 6 RESISTOR 100K 1% ,1@5W F 7Ce04=100 2484e Cln1/BuT0e1003F
AaR32 07570394 0 RESISTOR 89,1 1X 125N F TCmO¢=100 2u54e Cuwt/BuTOmS R of
A4R3S 069840084 9 1 RESISTOR 2,15K 1X ,12%w F TCwoee100 20548 Cde1/8aT0ndiSlef
ARG 0698343} 6 2 RESISTOR 23,7 1x ,125W F TC®04=100 03888 PMESSe]/8aT0u23RTeF
A4R3G 069Ra303} 8 2 RESISYOR 28,7 1X ,125W F TCROee100 03888 PMESSwl /8eT0e2BRY=F
AgR3? 009843431 6 RESISTOR 23,7 1% ,125W F TCmp4e100 038es PMESSa1/8aT0e23RTeF
A4R37 0698a3433 8 RESISTOR 28,7 1x 125~ F 7C80ee100 03888 PMESSe) /8at0n2BRTeF
AyR38 0757=qudy 8 2 RESISYOR B8,25K 1% ,t25% F TCepe=yigo 24848 Cym1/8eTomB2S1=F
A4R39 0787a044d) 8 RESISTOR B 25K 1y ,125W F TCB04e100 2u84e Clal/BaT0eB2S1aF
A4RGO 18100374 1 1 NETWORK=RES BeSIP1,0K OHM X 4 01121 2088102

A4RUY 07570280 3 RESISTOR 1K tx _125% F TCmQeej00 24546 Clal/BeTOml00lnF
LLH 0757=0280 3 RESISTOR 1K 1% 125w F TCm0¢=100 24546 (4ol /B8eT0s1001uwF
AQRU3 0757=0442 9 [ RESISTOR 10K 1% ,125W F TC®0+e100 24846 C4w1/8eT0=l002eF
AuRay 07570442 ? RESISTOR 10K 1% 125w F TC804=100 24854 Clel/B8eT0el020p
AgRus 0757e0442 9 REBISTOR gok {% _(25W F TCso+e100 2us4s Clai/B8aT0al002eF
Aarus 07597-0280 3 RESISTOR 1K 1% 1254 F TCEm0+wiO0 24846 Clwl/BaT0e]001=F
AGRYY 07570442 9 RESISTOR 10K 1Y ,125W F TCBO+e100 gusae Cldal/B8uTO0el002eF
AyRun 181002006 8 1 NETWORKGRES Ba81P10,0K OHM X 7 01121 208A303

AgRy9 18100365 0 1 NETWORKRES 6a8IP2,2K UHM X § [3RT 3 2064222
AURSO 07570438 3 2 RESISTOR 5,11K 1% 125w § TCS0+e100 24548 Clei/BaT0eSiltef
A4RS) 07570438 3 RESISTOR 5,11k §% 1250 F T(s0¢a100 2054 Clda1/B8aT0eS1ileF
AURS2 0757=1094 9 1 RESISTOR 1,47k 1X 1258 F 1C80¢e100 24848 Clul/BaTOnliTiaf
A4R53 0757=0280 3 RESISTOR 1K 1X ,1254 F TCuOe¢el 0O 24846 Cuwi/B8eT0ei00ier
Au81 31010080 1 1 SWITCH=PR DPDT ALTNG 4a 250VaC 28480 3101=0680
YT} 18200802 1 1 1C GATE ECL NOR QUAD 2=Inp 06713 MCi0102P

AgUe 1R20=0810 1 1 IC RCVR ECL LINE RCVR TPL 2eINP Q4713 MC1o116P

AGUS 1820-1052 s 1 IC XLTR ECL ECL=»TO=TYL QUAD 2=INP 04713 MCi0125L
Auva 18260210 7 2 IC COMPARATOR KS 1deDIPaP 27014 LMIBIN
A4US 18260210 7 1¢ COMPARATOR WS 14=D1P=P 27014 LM3siN

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5335A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q o Mfr
: A t Description Mfr Part Number
Designation Number (D y p Code
AgUus 1820-2312 2 ] IC mIsC 28480 1620-2312
AQU? 1R20207S [) 3 IC MISC TTL LS 01298 BNTLLS245N
Ayue 132019489 7 2 IC CNTR TTL LS BIN DUAL 4eBIT 07263 T4L8393IPC
A4U9 1820=1438 1 2 IC MUXR/DATA®SEL TTL LS 2=TOsielINE QUAD 01295 SN74L8257aN
Agulo 1R27«1281 2 1 IC DCDR TTL LS 2=T0edelLINE DUAL 2e«INP 012958 SNTULSY3ION
AUy 18201144 [} 1 IC GATE TTL LS NOR QUAD 2eINP 01295 SN74LS0RN
AGQUL2 1820=1816 5 1 IC SCHMITY®TRIG TTL L8 INV MEX 1=INP 01299 SNT4L 814N
Aol 1R20=1{9RG 7 IC CNTR TTL LS BIN DUAL 4eBlY 07263 TUL83I9IPC
AUy 1820=1438 1 IC MUXR/DATA=SEL TTL LS 2eTOele INE QUAD 0129% SNT74L8257AN
AguLs 1R20e2024 3 2 IC DRVR TTL LS LINE DRVR OCTL 01299 SNT4L 244N
AgUle 18232075 4 IC MI8C TTL L3 01298 SN74L824SN
AGULY 1820=1112 8 2 IC FF TTL LS D=TYPE POS=EDGE=TR]IG 0129% SNTULSTUAN
Aygure 1820=1112 8 IC FF TTL LS DeTYPE POSEDGETRIG 0129% SNTULSTUAN
A4ULS 182¢0ey24d0 3 1 IC DCOR TTL 8 3=TOeB8=_ INE 3I=INP 01298 SNTU8138N
AgU20 1R20m1202 7 1 IC GATE TTL LS NAND TPL 3eINP 01298 SNTUL8tON
AgU21 18201197 Q 1 IC GATE TTL LS NAND QUAD 2eINP 01298% SN74L 800N
AguR2 18181249 7 1 IC NMDS 64K ROM 4%0eNS 3a8 55576 8YP2364 MASKED
Aauezy 18181280 [ 1 IC NMOS o4k ROM  450eNS 3e8 55576 8YP2364 MASBKED
A4V 1820-2075 4 IC »I8C TTL LS 01298 SNTULS24SN
Aaugs 1A180381 ) 2 IC NMOS 1K RAM STAT 250eNS 34338 AM9111DPC
A4u2s 18180381 [ IC NMOS (K RAM STAT 250eN8 34338 AM9111DPC
Aqu27 1820=2024 3 IC DRVR TTL LS LINE DRVR OCTL 01298 SNTULBRUUN
AgUpR 18202099 2 1 IC MICPROC NMOS 8eBIT 04713 MCp802P
Aaug9 18260275 4 1 IC 78L12A V RGLYR T0=92 04743 MC78LI2ACP
Auwl 91580005 1 28480 9158=000%
alvl 0430=pu23 2 1 CRYSTAL=QUARTZ 10,000 MyZ 28480 0U10=0423
Aay2 0410e0deS 2 1 CRYSTAL=QUARTZ 4,00000 MMI HCeb/UsHLDR 28480 0410e0ubS
A4 MISCELLANEOUS PARTS
03400561 0 2 INSULATOR SLBLaLACeCMPD 28480 03400881
0340e9587 0 1 INSULATOR SLBL=| AC=CMPD 28480 0340=0587
03ena]bRp 0 2 TERMINALLSTUD 8GL=TUR PRES§eMTG 28480 0360e1682
12000478 0 3 COMNECTOR®SGL CONT SKT ,0tbe]lNwBIC=S2Z 28480 120020478
12N0e0519 3 1 SOCKETeIC 16«CONT DIP=SLDR 28480 12000519
120020522 8 2 SOCKETeIC 24=CONT OIPeSLDR 28480 12000522
1200ey082 1 2 SUCKETeIC 40=CONY DIP DIPeSLDR 28480 12000682
1251=4707 [ 11 CONNECTOReSGL CONT PIN ,031eINeBICa8Z 28480 12510707
Sn40en201 4 1 BEZELSCOUNTERCATTENILIGHT GRAY 28480 S060=0201
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Table 6-2. Replaceable Parts (Continued)

Model 5335A
Replaceable Parts

Reference HP Part |c Q _ mfr
: . t Description Mfr Part Number
Designation | Number |D Y P Code
AS 0533560008 |1 1 BOARD ASgEMBLYEDIgPLAY 28489 0533%=60008
asC2 01603879 7 4 CAPACITOReFXD ,01UF +=20% 100VDC CER 28480 0160=3879
ASC3 0180e0137 [ 1 CAPACITUR®FXD 100UF+=20% 10VOC TA 56289 1500107%0010R2
A5Ca 01003879 7 CAPACITORFXD ,01UF ¢=20% 100VDC CER 28480 016023879
ASCS 01603879 7 CAPACITOR®FXD ,01UF +=20% 100VOC CER 28480 01603879
AsCe 016023879 7 CAPACITOReFXD ,01UF ¢s20% 100vDC CER 28480 01603879
ASCR1e
ASCR34 19900670 0 34 LED@VISIBLE LUMeINTEIMCD IFm20MA=MAX 28480 19900670
agCR3S 1990e04Rb 6 10 LEDVISIBLE LUMaINTSIMCD IFm20MA=MAX 28480 80824684
ASCR3e 1990=9488 6 LED=VISIBLE LUMaINTRIMCO IFE20MAeMAX 28480 §082=4684
ASCRY? 19900488 [ LEDeVISIBLE LUMaINTRIMCD IFm20MA=MAX 28480 508240684
ASCR38 1990=0486 [ LEDLVISIBLE LUMSINTRIMCD 1Fm20MAaMAX 28480 $082«4684
ASCR39 1999=9486 ) LED®VISIBLE LUMaINTSIMCD IFE20MaeMAX 28480 508240684
AsCRgo 1990=0488 [ LEDaVISIBLE LUMLINTEIMCD [FB20MAaMAX 28480 S082eub84
ASCR4Y 19900488 [ LED@VISIBLE LUMaINTBIMCD JFE20MA=MAX 28480 5082=4684
ASCR42 199020486 [ LED=VISIBLE LUMaINTSIMCD IF=20MAeMAX 28480 50824684
ASCRs3 19900486 [3 LEDLVISIBLE LUMLINTBIMCD IFB20MAmMAX 28480 $082-4684
ASCR4Y 1990e048e ] LEDeVISIBLE LUM=INTRIMCD IFp20MA=MAX 28480 So82=u4sBU
a5p81 19900574 3 13 DISPLAY=NUMeSEG 1eCHAR ,43en 28480 50827651
ASD82 19900574 3 DISPLAYWNUMGZES 1alHAR ,43eM 28480 508276514
AS083 19900574 3 DISPLAY®NUMaSEG feCHAR ,43en 28480 5082=7651
ASDSY 19900574 3 DISPLAYeNUMaSEG 1=CHAR ,d43aM 28480 50827651
ASO3S 1990~0574 3 DISPLAY=NUMeSEG 1=(CMAR ,43eM 28480 $082=7651
ASDS6 1990w0574 3 DISPLAY=NUMSEG L1mCHAR ,43eN 28480 5082=7651
ASDS? 19900574 3 DISPLAYeNUMaSEG 1«CHAR ,43aM 28480 $082e7651
AS088 19900574 3 DISPLAYeNUMSEG JwlHMAR 43N 28480 5082=7651
AS089 199920576 3 DISPLAYeNUMaSEG 1eCHAR ,U3eH 28480 5082e7651
ASD810 1990=0%74 3 DISPLAY®NUM®BES 1efHAR ,43=N 28480 50827651
ASDS11 19900574 3 DISPLAY®NUMeSEG $=CHAR ,43=n 28480 5082e7651
AsDS812 19900574 3 DISPLAYwNUMSEG jeCHAR ,43eH 28480 808275651
AS0813 199020681 3 | D1SPLAY=aNeSEG 1=LHAR ,408eH RED 28480 5082=74656
AS0894 19900574 3 DISPLAYaNUMSSEG {aCHAR ,u43aH 2848 50827651
ASJy 12510600 0 1 CONNECTORaSGL CONT PIN {, 14aMMeBICaS8Z 8O 28u8o0 12510600
ASJ2 1251=6608 0 1 CONNECTUR j6ePIN M POST TYPE 28480 1251=60608
A5RY 06990069 2 | RESISTOR 2,15M 1% (125w F TCB0+=100 28480 069920069
ASR2 06980084 9 1 RESISTOR 2,15K 1x ,12%% F TCs0+e100 2454 Cldal/BaTOug1Staf
ASR3 2100e3792 9 1 RESISTOReVAR CONTROL CC iM 10X 10CW 011214 WPUG03281054A
ASR4 181020205 7 { NETWORKeRES BeSIPU,7K OHM X 7 01121 208A472
AsUY 18202132 4 3 IC DRVR CMOS LED DRVR 32293 1CM72184
A5U2 1R20.2132 4 IC DRVR [MOS LED DRVR 3e293 JcMT2184
ASUS 18201207 2 1 IC GATE TTL L8 NAND BeINP 01295 SNT4LAION
ASUY 18201195 7 1 IC FF TTL L8 DeTYPE POSSEDGE=TRIG COM 01295 SNTALSLTSN
ASUS 1R20w1858 Q 1 IC FF TTL L8 DatYPE OCTL 01295 SNY4LS3ITIN
AsUs 1B20w=1641 ] 1 IC DRVR TTL LS BUS DRVR MEX 1=INP 01295 SNTULS365AN
ASU7 1820=2132 4 IC ORVR CMOS LED DRVR 32293 1cM72184
ASXDS1a
ASXDS81y 12000679 6 14 SOCKET=IC 14«CONT DIP DIP-SLOR 28480 1200=08679
AS MISCELLANEQUS PARTS
12516023 3 1 CONNECTOR 16«PIN M PDST TYPE 28480 12516023
4040eibtl 4 9 28480 4oudwibly
4040=1615 ] 1 28480 40u0m161S
S0ulen252 7 8 28480 50410252
S041=0253 8 16 28480 504{«0253
Sodfe0276 5 | 28489 S0ui=0276
Sou1e0uSO 7 3 28480 S0u)1w0usS0
50410318 6 2 wLK CAPw PTY GRAY 28480 5041=0318
S0ute}?32 0 1 28480 5041e1732
Syutep31® ? 2 28480 5041=0319
S041=1733 1 1 28480 $061=1733
Soepe943e 7 34 PUSHBUTTON SWITCH PeCe MOUNT 28480 50609436
81599005 [ 1 WIRE 22AwG W PVC 1Xx22 80C 28480 8159«0009%

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)

Reference HP Part |cf o P Mfr
: . t Description Mfr Part Number
Designation | Number (D \ p Code

As 05335eb0006 |2 1 BOARD ASSEMBLY=REAR 28480 0533560006

LY 3! 01604557 a S CAPACITOReFXD _1UF ¢w20%x $0VDC CER 16299 CACoUxTRYI0UMOSOA

AsCe 0180e0210 [} 3 CAPACITOR®FXD 3,3UF+=20% 15VDC TA 56289 1500338%0015A2

AsCS 01604554 7 s CAPACITORWFXD ,01UF +m20x SOVOC CER 28480 01604854

A6CH 0180=0210 6 CAPACITORFXD 3,3UF++20% 15VDC TA 56289 1500335%x008%542

46CS 0180eusS57 0 CAPACITORSFXD ,1UF +e20% $0VDC CER 16299 CACO4XTIR104M050A

AsCo 018pep210 [} CAPACITORSFXD 3, 3UFew20x 15VDC TA 56289 1500338X001542

AsC7 0160»4557 0 CAPACITOR®FXD ,{UF +e20X SOVDC CER 16299 CACO4XTRIOUMOS0A

ApCB 0lenelnys 0 4 CAPACITOR=FXD 250PF ¢alx 100VDC MICA 28480 0160=30406

A6C9 N160«455%4 7 CAPACITOR=FXD ,01UF +w20% SOVDC CER 28480 0160e485y

AsC1y 0160«3874 2 2 CAPACITORWFXD J0PF +e,5PF 200VDC CER 28480 0160=3874

a6C12 01603874 2 CAPACITORSFXD 10PF ¢a,SPF 200V0C CER 28480 0160=3874

AsCl2 0160eu554 7 CAPACITORSFXD ,01UF +«20X 50VDC CER 28480 0160=4554

asC13 01603046 0 CAPACITOReFXD 250PF +e1X 100VDC MICA 28480 0160=3046

AeCla 0160e304d6 0 CAPACITOR»FXD 250PF +eiX 100VDC MICA 28480 0160=3046

AsCys 0160=4554 7 CAPACITOR=FXD ,qiUF +=20% SoVDC CER 28489 0160°45%4

AgCle 01g0ed554¢ 7 CAPACITOR=FXD ,01UF +e20% SOVDC CER 28480 01604554

AsC17 01604557 0 CAPACITURSFXD ,{UF +e20% SOVDC CER 16299 CACQUXTIR104M050A

asCla 0160=4557 0 CAPACITOR®FXD ,1UF ¢«20X% SOVDCL CER 16299 CACO4XTRI04MOS0A

AsCt9 01803046 0 CAPACITORFXD 280PF 4elx 100VDC MICA 28480 0t60e3046

AsC20 0100e00682 4 1 CAPACITOR®FXD 3,3PF ¢=,5PF 200VDC CER 284890 0100m0682

AeCr2 190120050 3 H DIGDE=gWITCHING B0V 200MA 2ng Dg=3% 28489 190120050

AgCRy 1901=0050 3 DIODE=SWITCHING 80V 200MA N3 DO=3S 28480 19010050

AsCRy 19010838 9 2 DIODE«SCHOTTKY 28480 190120838

ApCRS 19010050 3 DIODE=SWITCHING B0V 200MA 2NS DO~3S 28480 190120050

A46CRe 19010050 3 DIODE=SWITCHING 80V 200MA 2NS DO=3$S 28480 1901<0050

AGCRY? 19010535 9 DJODE=SCHOTTKY 28480 1901053%

AsCRe 19010050 3 CIODE«SWITCHING B0V 200MA 2NS DOw3S 28489 190120050

LYY 12501453 1 [] CONNECTORRF BNC FEM SGLuMOLELRR $0e0HM 28480 1250%1453

asd2 1250=145% 1 CONNECTOR=RF BNC FEM 8GLeHOLE=RR S0e(N™ 28480 1250w1453

ApJ3 t250e1453 1 CONNECTOR®RF BNC FEM SGLeHOLE=RR SQeQMM 26480 1250=1453

(YL 12501453 1 CONNECTOR=RF UNC FEM SGLeHOLE«RR S0eQHM 28480 1250»1453

AsdS 1250e1453 1 CONNECTOR®RF BNC FEM SGLeHOLE=RR SOwOHM 28480 1250=1453

A6JS 1250=1453 1 CONNECTOR®RF BNC FEM 8GLwHOLE=RR S0s0MM 28480 1250e1453

AsL1 91000348 2 3 INPYCTORRF »CHau D tUH 1% ,166Dx,388. G 28480 9100=0348

Asle 9100e0348 2 INDUCTORRFeCHeMLD {UN X ,166DX,385L6 28480 9100e0348

(V1% ] 91n0en3u8 2 INDUCTORRF=CHeMLD UM 1% ,1660X,385LG 28480 910020348

AsG1 18540215 1 [ TRANSISTOR NPN §] PD=3SoMw FTe3o0MHZ 04713 2N3904

A602 1854eg215 1 TRANSISTOR NPN ST PORISOMN PTB300MHZ 04713 2N3S04

4603 1854=0215 1 TRANSISTOR NPN 8] PDm3S0MA FTm300MKHZ 04713 2N3904

ApQu 18530036 2 1 TRANSISTOR PNP 81 PDm31OMN FTE2SOMHZ 28480 185320036

A6GS 18540215 1 TRANSISTOR NPN 81 PDm3SoMw FTm300MH2 04713 2N3%04

ApQe 185402145 1 TRANSISTOR NPN SI PD=3ISoMW FTla3ooMHZ 04733 2N3904

AsQ7 1854-0215 1 TRANSISTOR NPN 81 POSISOMW FT8300MHZ 04713 2N3904

AoR1 07S7T=0401 1] 1 RESISTOR 100 1% ,125W F TCm0+4a100 24546 Clnl/BaTOn10]F

AsR2 069823162 0 1 RESISTOR 46,4k 1% L1254 F TCEOswl00 24S4ue Clul/BaTOndbl2aF

AbR3 07570408 4 1 RESISTOR 162 1X ,125# F TCm04=100 24Sde Cldal/ButOuibdR=F

AoRu 0757=02R0 3 4 RESISTOR 1K 1X ,125% F TCs0+e100 24sSue C4ei/BeT0mi00)=r

AGRS 06983155 1 ] RESISTOR 4,64K (X ,125N F TCmO+e100 2484 Cdm1/8aTOudbl)efF

ApRe 1R10=0367 2 1 NETWORK=RES 6w8IPU, 7K UNM X S 0t121 206A472

AGR7 06980084 9 1 RESISTOR 2,15K 1X ,12%W F TCaO+=100 24540 Cldul/BeT0n2iSlef

A6R9 0o9Ra3Udd 1 1 RESISTOR 316 1x 125N F TC®0+=100 24546 Cinml/B8aT0allbRef

AbR10 07570280 3 RESISTOR 1K 1X 1254 F TCa0¢e100 2454e C4ei/BaT0s100]eF

ABR1Y 0757=3093 8 2 RESISTOR 3K 1X 125K F TC30¢el100 24546 Clel/BaT0=3001ef

ApR12 07571094 9 1 RESISTOR 1,47K 1y 125N F TCeoswio0 24846 Clni/Bal0eldT]aF

apR13 07570442 9 2 RESISTUR 10K 1% ,125W F TC804e100 20546 Clel/8aT0mi002eF

AbR14 0757=0178 8 1 RESISTOR 100 1X ,25+ F TCuO¢=100 _Qusds CSe1/4aT0=iOlef

A6R1S 07571093 8 RESISTOR 3K tx ,125% F TC30+=100 2ub4e Cldu1/8aT0al00ief

A6Rle 07570439 4 1 RESISTOR 6,81K 1% ,125¢ F TCwO+=100 2454¢ Clel/B8at0ubBilerF

AgR1Y 0787=0442 9 RESISTOR 1ok 1% ,125% F TCmo+=y00 2454s Cymi/amTomggQ2nr

A6R18 0757=0280 3 RESISTOR 1K 1X ,1254 F TCu0+=100 24546 Ciu)/B8aT0mi001eF

A6RI9 0757=0280 3 RESISTOR (K 1% 1254 F TCwOe=100 24S4s Clal/B8uT0el00leF

[YT-LA] 31012363 5 2 SWITCH=8L DP3T MINTR ,5A 12SvaAC PC 28480 3101=2383

[YS:LF 3101e2383 S SWITCH=SL DP3T MINTR _SA 12%VAC PC 28480 31012383
1200=0519 3 1 SOCKETeIC 16«CONT DIPLSLDR 28480 120020519

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



Model 5335A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c| o ‘o Mfr
: A t Description Mfr Part Number
Designation | Number |D \ p Code
A7 0533560007 {3 1 BOARD ASSEMBLYaWPeIB 28480 0533560007
a7C1 0160=3879 7 5 CAPACITORGFXD ,03UF ¢=20X% 100VDC CER 28480 016023879
arc? 016023879 ? CAPACITOR®FXD ,01UF +=20% 100VDC CER 28480 0160+3879
A7C3 01R0=0374 3 1 CAPACITOR«FXD 1oUFes10% 20VDC T4 56289 1500106X902082
arce 01603879 7 CAPACITOR®FXD ,01UF ¢=20X 100VDC CER 26480 01603879
%131 0160=3879 7 CAPACITORFXD ,01UF ¢e20% 100VDC CER 26480 0160=3879
A7Cs 0160-3879 7 CAPACITORaFXD ,01UF +=20x 100VDC CER 28480 016003879
ATd1 1200=0519 3 H SOCKETeIC 16eCONT DIP=SLOR - 28480 120020519
ATJ2 1200=0519 3 SOCKET=IC 16=CONT DIP=SLDR 28480 120020519
AR 1810e0209 ? 1 NETWORK=RES B=8IP4,TK UKM X 7 01121 2084472
ATUL 1R20=2219 8 1 IC MICPROC=ACCESS NMO§ Reglf 04713 MCOBUBBP
AU 1820=1284 2 | IC OCOR TTL LS 2e70«d=lINE DUAL 2eINP 01295 SN74L8139N
A7U3 182022058 3 4 1C MISC TTL 8 QUAD 28480 1820=2058
A7Ud 1R20e2058 3 1C MISC YTL S GUAD 28480 18202058
ATUS 182001199 1 1 IC INV TTL LS HEX leINP 01298 SNTU4LBOYN
ATUS 18202058 3 1C MISC TTL 8 Quap 28480 182022058
AU 18202058 3 IC MISC TTL 8 QUAD 28480 182022058
A7Us 1R20«2024 3 1 1C ORVR TYL L8 LINE DRVR OCTL 03295 SN74LS244N
12000552 4 1 SOCKET=]¢ 40=CONT DIP=SLDR 28480 1200»0%52

A8 1 | OPTION 020, DVM, REFER TO TABLE 6-4

A9 1 OPTION 030, CHANNEL C. REFER TO TABLE 6-5

A10

A1 NOT ASSIGNED

A12

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

6-17



Model 5335A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q A Mfr
: f t Description Mfr Part Number
Designation | Number |D Y P Code
Ay} 0960w0UU8 [ 1 LINE MODyULEe FILTERED 05248 Fi1927
A4 0537060005 |4 1 B0ARD ASSEMBLYa HPelB CONNECTOR 208489 0537080005
Ay4dy 12000519 3 2 SOCKET=1C 16=CONT D]PaSLDR 28480 120020819
At4J2 12000519 3 SOCKET=IC 160«CONT DIPe3| DR 28480 12000819
A4Js 12513283 1 1 CONNECTOR 24ePIN F MICRORIBBON 268480 1251#3283
Ag4Swy 31051973 ? 1 SWITCH=SL TeiA DIP=SLIDE-ASSY ,14 SoVOC 28480 3101=1973
ALaxst 12000485 2 1 SOCKETeIC 14=CONT DIP DIPaSLOR 28480 12000488
Atd MISCELLANEQUS PARTS
036020643 1 2 BARRIER BLOCK 2.TERM FEEDeTHRU SLDR 3TUD 28480 036020643
1830e1098 4 2 CLEVIS 0,070=IN W SLTE 0,4S4eIN PIN CTR 00000 ORDER 8Y DESCRIPTION
21900017 4 2 WASHEReLK HLCL NO_, 8 ,168«INelD 28uso 21900017
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See introduction to this section for ordering information
*Indicates factory selected value




Model 5335A
Replaceable Parts

Table 6-2. Replaceable Parts {Continued)

Reference HP Part |c Q P Mfr
: A t Description Mfr Part Number
Designation Number |D Y p Code
CHASSIS PARTS

By 316000209 4 1 FANSTBAX 32=CFM 105=125V $S0/60eMZ 23938 8500C

Fi 2110e0007 4 1 FUSE 1A 280V TD 1,25%,25 UL 75915 313001

[T} 18540611 1 1 TRANSISTOR NPN 2N60S%%S SI DARL T0e3 04713 FLTYEL

T 9100=4113 7 1 TRANSFORMER 28480 9100m4§13

LT} 8120=1378 1 1 CABLE AS8Y 18AWG 3=CNDLT JGKeJKT 28480 8120=1378

w2 0533560101 |8 1 CABLE ASSEMBLY=POWER 28480 05335=60101

w3 81202684 [ t 28480 8120=2884

Wi 0533560102 |9 1 CABLE ASSEMBLY=DISPLAY 26480 05335=60102

w5 81202867 5 2 28480 812002867

LI 8120e2887 5 28480 812028067

Lh) 0533560103 | O H CABLE=COAX 28480 05335260103

L1 0533560103 [0 CABLE=COAX 28480 05335eb60103

we 8120=2959 [ 2 28480 8120=29%9

LIY] 8120e2959 ) 28480 8120=29%9

MISCELLANEOUS PARTS

0340epdod 6 S INSULATORXSTR NYLON 28480 0340w0468
034Ge0URe 8 1 INSBULATOR®COVER NYLON 28480 0340=0480
034pe0S2S ] 5 INSULATOR«XSTR aLUMINUM HDwANDZ 28480 03400%2%
03701008 2 3 KNOB=BASE=PTR 3/8 JGK ,1285=]NelD 28480 03701008
0S10etttd 2 13 RETAINERPUSH ON KBaTOwSHFT EXT 28480 0510w1148
05335«00001 |1 1 PANEL=FRONT, MAIN 28489 05335=00001
0533500002 |2 H PANEL=FRONT (OPTION) 28480 05335=00002
05331500003 |3 1 PANEL=§UB 28480 0533500003
0533500004 | 4 1 PANEL=REAR 28480 0533%=00004
0533800009 | 9 1 SHIELD=PROTECT 28480 05335=00009
0533500010 |2 1 SUPPORT=HP=]8 28480 05335«=00010
0533%«20201 | S 1 WINDOW 28u8o 0533520201
0533540001 |5 2 CROSS MEMBER 28480 05335=40001
12000043 8 1 INSULATOR=XSTR ALUMINUM 28480 120000043
12000523 9 6 LOCKwDUAL INLINE PKG INLINE PKG 52072 CAwibw200eDL
1200=0617 2 4 LOCKk=DIP IC FOR 18 PIN SOCKET Se072 CaelB8e200=DL
14601345 S 2 TILY STAND 88T 28480 1460w]34S
3160=0309 s 1 FINGER GUARD 0653a 12601943 UL VERSION
S5020-8803 [ 1 FRAME=FRONY 28480 50208803
S020e8804 7 1 FRAME=REAR 28480 50208804
S02u=8835 9 4 STRUTCORNER 28480 50208838
$020«8898 ? 2 HANOLE TRIMeFRONT 28480 5020=8896
5040e6928 4 1 STRIP=DIVIDER 28480 S040=6928
50406937 S 3 wINDOW CLIP 28480 50406937
S04ger201 L} e FOOT(STANDARD) 28489 50407201
S040=7202 9 1 TRIM, TOP 28480 504007202
Spdyeyele R t STRaP, WANDLE) CAP=FRONT 28480 $040=7219
50007220 1 1 STRAP, HANDLE, CAP=REAR 28480 504027220
50ucer222 3 H FOOTeNONSKID 28480 $040=7222
S060=0p0R 1 1 STRAP=HANDLE 28480 $060=9802
50009833 8 1 COVER, TOP 12 DP 28480 5060=9833
$060e9845 2 1 COVER, BOTTOM 28480 50609848
SHune?878 1 1 COVER=SIDE 28480 5060=9878
50609899 [ 2 SYS I HANDLES 28480 50609899
S060=9910 2 1 COVER«SIDE 284890 $060=9940
0533500002 |2 PANEL=FRONT (OPTION) 28480 05335+00002
05335.00007 |7 1 PANEL=DVM 28480 0533500007
71203731 3 1 LABEL«HV WARNING 28480 7120=3734
71208385 3 1 LABEL=INFO (53354) 28480 7120=838%

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



Model 5335A
Replaceable Parts

Table 6-3. Option 010 Replaceable Parts

gg:?ggg&%n HE n':z:}tr | aty Description 'g‘;‘rj . Mfr Part Number
AlS 10544 8 1 10 MHZ OVEN OSCILLATOR (OPTION 010) 28480 10544

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-4. Option 020 Replaceable Parts

Model 5335A
Replaceable Parts

Reference HP Part |c . Mfr
: . Q Descripti Mfr Part Number
Designation | Number (D ty scription Code be
Y] 05335260008 |4 1 BOARD AgSEMBLYeDYM 28480 05335«60008
(OPTION 020)
agCl 11802730 9 2 CAPACITURFXD 1700UF¢75a10X 30VDC AL 28480 0180«2730
asC2 0180e2730 9 CAPACITORFXD 1700UF475«10% 30VOC AL 28480 0180=2730
ABC3 0160=0576 H [ CAPACITOR®FXD ,1UF +=20% SOVOC CER 2BuBo 0160%0%76
A8Cu 0160=0576 s CAPACITORSFXD 1UF +=20% S0VDC CER 28480 01600876
ABCS 0)160e4557 [} 1 CAPACITORSFXD ,1UF ¢=20% S0VDC CER 16299 CACO4XTRI04MOS0A
A8CH 0180e2821 9 2 CAPACITOR=FXD 22UF+=20% 33VDC T4 28480 0180=2821
a8C? 01Rne2821 9 CAPACITURSFXD 22UF+=20% 3SVDC TA 28480 0180=2821
a8ce 016020300 3 1 CAPALITOReFXD 2700PF +=10Y 200VDC POLYE 26480 016020300
a8Cio 016000576 H CAPACITORSFXD ,1UF ¢«20x SOVDC CER 28480 01600876
A8CHY 016000578 H CAPACITOReFXD ,1UF ¢#820X 30VDC CER 268480 0160=0570
adci2 0160e4554 7 ] CAPACITOR=FXD ,01UF ¢+e20% 50VDL CER 28480 016004554
a8C13 N160eu58d 7 CAPACITOR«FXD ,01UF ¢e20% SOVDC CER 28480 0160=45%4
a8C14 0160e45%4¢ 7 CAPACITOReFXD ,01UF ¢=20% SOVDC CER 28480 01604854
48C1s 01604554 7 CAPACITOR=FXD ,01UF ¢e20% SOVOC CER 28480 0160w48%50
aBCle 01604554 7 CAPACITOR=FXD ,01UF +e20% S0VOC CER 28480 016024554
ABC1TY 016004801 7 1 CAPACITOReFXD 100PF +o5X t100VDC CER 28480 01604801
(1147 0160=0314 9 | CAPACITORFXD ,01UF +e5x 400VOC POLYE 8441y 663UN10354N2
A8CR)y 19060069 4 1 DIODEFW BRDG 4goV 14 28489 19060069
ABCR2 190120033 2 1 DIODE=GEN PRP 180V 200MA DQe? 28480 1901=0033
ASCRS 1901+005¢0 3 2 DIODE=SWITCHING 80V 200MA 2NS DO=3S 28480 190120050
ABCRY 1901=0050 3 DIODE=SWITCHING B0V 200MA 2NS DOe3S 28480 1901=00%0
480Q3 185320038 2 2 TRANSISTOR PNP 8] PD®3jovw FTE250MNZ 28480 18530030
ABQY 1R54e021% 1 3 TRANSISTOR NPN SI PDe3SoMw FTe3oQMHI 04713 2N3%04
48064 17550368 ? 3 TRANSISTOR JeFET N=CHAN DeMODE T0e72 SI 28480 18550368
A8as 18540215 ) TRANSISTOR NPN 8] POm3ISoMw FTu3goMMZ 04713 2N3904
4805 18550368 ? TRANSISTOR JeFET NwCHAN DeMODE TOe?2 8] 28480 18550368
4806 tAS4=0215 1 TRANSISTOR NPN SI PD83S0Mw FTRIOO0MNZ 04713 2N3904
A80s 18550368 7 TRANSISTOR JeFET NaCHAN DeMODE TOa?72 SI 28480 185520368
A8G7 1A5320036 2 TRANSISTOR PNP 81 PDe31OMW FTe250MHZ 28480 185320036
ABR1 07570428 1 1 RESISTOR 1,62K 11X ,1354 F TC®O+=100 24846 C4=1/8aT0uibdlef
ABR2 21003094 4 3 RESISTOR«TRMR 100K 10y C SIDEwADJ 17eTRN 02111 43P104
48R3 0757=0286 9 1 RESISTUR 100 1X ,125W F TCE0+=25 19701 MFUC1/BaT9=10inp
AgRa 01698ap964 [ 3 RESISTOR 49,5 ,1x ,125W F TCw04a25 28480 0698w6964
48Rb 0698=0082 ? t RESISTOR 4bd 1Y ,125W F TCmOes100 24540 ClUnl/BaTOsdb40ar
48R7 06983155 1 1 RESISTOR 4,64K 1X L125W F TC®0e=100 24546 Clm1/BaT0adbilef
ABRS 06984008 5 1 RESISTOR 40K 1X ,125W F TC804=100 24546 Cle)/BaT0nl002eF
ABRY N698=3162 0 L RESISYOR 464K 11X ,12%w F TCE0e=100 24sue CUnl/BuTOnldbiudef
A8R10 21603154 7 1 RESISTOReTRMR 1K 10X ¢ SIDE=ADJ 17=TRN o111 43P102
ABR1Y 0698e6964 6 RESISTOR 49,5k 1% ,125W F TCE04=2$ 28480 069806964
ABR12 no98a3162 0 RESI3TOR 46, 4K 1y ,1254 F TCm0ealoo 24sue Clnl/BaToabbidarf
aBR13 0698=6606 3 1 RESISTOR 49SK 1% 125w F TC#04e25 28480 069808806
AgR14 0698a3162 ¢ RESISTOR 46,4k 1Y ,125W F TCoOe=i00 2u454s Cldel/BaTOalbider
ABR1S 21003103 6 1 RESISYOReTRMR 10K J0X C SIDE=ADJ 17«TRN 02111 43P103
A8R16 075Te0uu2 9 & RESISTOR 10K 1X ,125W F TCw0+e100 24546 Cliai/8aTOni002eF
48R17 0757e0442 9 RESISTOR 10K 1% ,1250W F TCS0+=100 2us54e Clmi/8eT0e1002eF
A8R18 07570465 ) 1 RESISTOR 100K 1% ,125w F TCEQeelO0 24s4s Clui/BeT0u1003=F
ABR1G 2100-3094 4 RESISTOR=TRMR 100K 10X C SIDE=ADJ 17=TRN 02111 43plod
AgR2o (LIS TH 9 RESISTOR 10K 11X ,125W F TC®04e] 00 24546 Clei/BeTOn1002aF
ABR21Y 06987959 1 1 RESISTOR 4,95 1X Iw F TCs04e29 28480 069827959
ABR22 0609Re3162 0 RESISTOR U6, 4K 1X L1258 F TC®O¢=100 24546 Clmi/BuT0uldbddeF
ABR2Y 1810e0374 1 1 NETWORKeRES B8eS1P1,0K UMM X 4 01tet 2088102
AgR24 0757e0442 9 RESISTOR oK {X ,125W F TCmwo+e100 24546 C4w1/8eT0e1002eF
48R2% 0757=0442 9 RESISTOR 10K 1x ,125w F TC®0eel00 24546 Clel/BaToe1002sF
ABRRS 06986367 3 1 RESISTUR 22,22 ,1X (125W F TCs0¢=2S 28480 0698=4307
ABR27 069B=6962 6 RESJSTOR 49,5k ,1X ,125W F T(®O0+=25 28480 06986964
a8R29 06983931 1 1 RESISTOR 2M 1% ,12%W F TC®0+=29% 28480 0698=393)
A8R29 07ST7=0442 9 RESISTOR 10K 1X L1250 F TCmOew]OO 24sdg Clml/8eT0=1002=F
48R30 2100=3094 4 RESISTORTRMR 100K 10x C S8IDE=ADJ 17«TRN o211t 43P106
ABR3Y 069Re3 62 [} RESISTOR 46,4K (X% (125SW F TCe0¢=100 2u84p Clal/8uT0ulbtdeF
48R3 0698390 [ 1 RESISTOR BM 5% ,25W F TCe0+=2S 03888 PMESUTO8M,S5X
ABTH 91000439 2 1 TRANSFORMER=ISOLATION 35,4V +e13,7% 28489 910020439
4801 18260625 8 1 28480 1826%062%
LYVF 199pegu29 7 ] OPT0aISOLATOR LED&IC GATE IFmiQoMAaMAX 28480 199000429
a8u3 182021195 7 1 1€ FF TTL LS D=TYPE POSeEDGE=TRIG COM 0129% SNTALS1 TSN
ABLY 1820=06%0 ¢ 1 28uBg 1826=06%0
A8US 182620635 ) 2 1C OP AMP LOWa0FS 8u=DIPaP 06665 OPao7CP
agUb 182600624 7 1 IC CONV V/FREQ 14eDIPeP BE1TS VFC32KP
ABU7 18260610 1 1 IC MULTIPLXR daCHaN=ANLG DUAL 16=DIP=C 06665 MUX24FQ
ABUS 1A2620635 u IC OP AMP LOwe0OFS 8eDIPeP 0666% 0P=07CP
ABU9 1990543 ) 4 OPTO=]SULATOR LEDePXSTR [Fu1SOMamMaAX 0129% TILitG
ARUYO 1990543 L) OPTO=ISOLATOR LEDePXSTR 1lFmiSnMaeMAX 01295 TIL1e

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5335A
Replaceable Parts

Table 6-4. Option 020 Replaceable Parts (Continued)

Reference HP Part |c Q ol Mfr
: . t Description Mfr Part Number
Designation | Number |D Y p Code
Aayty 1B2bepb2? o 1 1C 0P AMp PRCN Tpe99 24358 ADS4L
aau12 199020543 6 OPTQw]SOLATOR LED=PX3TR IFmig5oMa=MaX 031295 TILlle
Aaulty 1990.0543 6 OPT0-]SOLATOR LEDWPXSTR IFs1S50MAaMAX 01298 TiL11e
Agwy 0533560110 |9 1 CABLE ASSEMBLYLDVM o 28480 05335«00110
aBwe 0533S=60114y |0 1 CABLE ASSEMBLYeDVM = 28480 0533560111
AB MISCELLANEOUS PARTS
03400060 4 H TERMINAL®STUD SPCL=FDTHRU PRESSeMTG 98293 0116809 000 209
03160=p124 3 2 CONNECTOReSGL CONT PIN _04d=lNeBSCeSZ RND 28480 0346000124
03enetofid - |0 4 TERMINAL=STUD SGL=TUR PRESS=MTG 28480 0360e1682
0380en310 1 2 STANDOFFaRVTeON ,75«INelG 6e32THD 00000 ORDER BY DESCRIPTION
03800311 2 1 STANDOFFeRYT=ON ,SeINel G 6=32THD 00000 ORDER BY DESCRIPTION
05335200011 |3 1 SHIELD=DVM 28480 05335200011
0533500002 |2 PANEL=FRONT (OPT) 28480 0533%=00002
0533500007 |7 1 PANEL=DYM 28480 0533800007
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Table 6-5. Option 030 Replaceable Parts

Repl

Model 5335A
aceable Parts

Reference HP Part |c e Mfr
: A Qt Description Mfr Part Number

Designation | Number |D Y P Code

A9 05335=00009 (S 1 BOARD ASSEMBLY=CHANNEL € 28480 05335260009
(OPTION 030)
A9CY 01600576 S 17 CAPACITORSFXD _(UF +e20% S0YDC CER 28480 01600876
a9ce 0180e2617 1 5 CAPACITOR=FXD 6,8UF+«10% 35VDC TA 25088 DORBGS1BISK
A9C3 01600576 5 CAPACITORFXD ,1UF ¢e20% SovDC CER 28480 01600876
A9CHY 01R0=2617 1 CAPACITORSFXD 6,8UF+«10X 3ISVOC TA 25088 DORBGS1BISK
a9C3 0160=0576 5 CAPACITORMFXD ,1UF +¢s20% S0VDC CER 28480 0160=0878
4

a9Cs 01603878 [ 3 CAPACITORaFXD 1000PF 4=20x 100VDC CER 28480 01603878
a9c? G100=0576 5 CAPACITOR=FXD ,jUF +=20% 50VOC CER 28480 0160m0576
A9Ce N160=3878 6 CAPACITOR=FXD $1000PF +e20% 100VDC CER 28480 0100=3878
A9CY 0533580004 |2 1 COILeCAPACITOR 28480 05335=80004
49C10 01600576 S CAPACITOReFXD _{UF +=20% SOVOC CER 28480 0160=0876
A9Cyy 0160=0576 5 CAPACITORWFXD _1UF +a20x SQVDC CER 28480 0160008760
a%9C12 0180=2617 1 CAPACITOR®FXD 6,8uF+=10% 35vVDC TA 25088 D6REGS1BISK
49C13 01600576 H CAPACITORFXD ,1UF +e20%x SOVDC CER 28480 01600576
A9C14 0160=0576 S CAPACITOReFXD ,1UF ¢=20X% S0VDC CER 28480 01600876
A9C1S 01600576 ] CAPACITORSFXD ,1UF ¢s20% S0VDC CER 28480 01600876
49C1e 01603878 ] CAPACITORSFXD 1000PF +=20x 100VDC CER 268480 0160=3878
A9C17Y 01600576 5 CAPACITOR=FXD ,1UF +=20X S0VDC CER 28480 0160=0876
a9 016005706 S CAPACITORaFXD ,1UF +=20x 50VDC CER 28480 0160=0876
A9C19 0160a3874 2 1 CAPACITOR®FXD 10PF ¢, 5PF 200VDC CER 28480 01603874
A9C20 0160=0570 S CAPACITORSFXD ,1UF ¢=20% SOVDC CER 28480 0160=0870
A9C21 01600576 S CAPACITORFXD ,jUF ¢w20x SOVDC CER 28480 0160e0576

a9Cc22 01802617 1 CAPACITOR®FXD 6,BUF+=10% 3SVDC Ta 25088 DO6RBGS1BISK
49C23 0160=0576 s CAPACITORSPXD ,jUF +=20% SOVDC CER 26480 0l60=087¢6

A9C24 0180=2617 1 CAPACITORSFXD &,BUF+=10Y 3SVDC TA 25088 D6RBGI1BISK
A9CeS 01600576 H CAPACITORWFXD ,1UF +=20% S0VOC CER 28uBo 0160=0876

49C2e 01600576 S CAPACITORSFXD _{UF 420y SOVDC CER 28489 0160=087¢
asc27 01600576 S CAPACITOR=FXD ,1UF ¢»20X SOVOC CER 28480 01600876
A9CR1 1901-0639 4 [l DIODE-PIN 110V 28480 S082=3080
A9CR2 1901-0639 4 DIODE-PIN 110V 28480 $082+3080
A9CR3 1901-0639 4 DIODE-PIN 110V 28480 508223080
A9CR4 1901-0639 4 DIODE-PIN 110V 28480 5082=3080
A9SCRS5Y 05335-80005 9 2 DIODE-MATCHED SET OF 2 28480
AICRG 190120050 3 H DIODE=SWITCHING 80V 200Ma 2NS pO=39% 28480 190120050

a9CR7 190120050 3 DICDE=SWITCHING 80V 200MA 2N8 DD«3S 28480 1901=00%50

a9CR8 1901=1088 S 4 DIODE=SCHOTTKY 28480 19011068

A9CR9 19¢1=1068 5 DIODE=SCHOTTKY 28480 19011068
A9CR10 1902=0551 1 2 DIODE=ZNR 6,19y SX DOU=1%5 PDstw TCB¢,022% 28480 1902=0551
AQCR11 19011068 5 DIODE-SCHOTTKY 2848y 19011068
A9CR12 19011068 5 DIODE-SCHOTTKY 28480 1901+1068
A9CR13 19024055%1 1 DIODE-ZNR 6.19V 5% DO-15 PD=1W TC=+.022% 28480 190220551
ASCR14% 05335-80005 9 DIODE-MATCHED SET OF 2 28080
A9J1 125124275 3 1 CONNECTOR 3=PIN M POST TYPE 208480 12514275
4903 1250=0835 1 1 CONNECTORRF 8MC M PC 50e0HM 28480 1250=0838

AoLy 9100-2272 5 3 INDUCTORRF-CH-MLD 47UH 10% .105DX.26LG 28480 9100-2272

a9L2 9100-2256 5 INDUCTORRF-CH-MLD 56UH 10% .105DX.26LG 28480 9100-2256
aoL3} 9100-2255 4 1 INDUCTORRF-CH-MLD 470NH 10% .105DX.26LG 28480 9100-2255
a9L4 9100-2256 5 INDUCTORRF-CH-MLD 56UH 10% .105DX.26LG 28489 9100-2256
AgLS 9100-1788 IS 1 CHOKE-WIDE BAND ZMAX=680 OHM @ 180 MHZ 02114 VK200 20/48
a9Py 185400345 8 i TRANSISTOR NPN 2N5179 81 TOwe?72 PDE200MW 04783 2NS5179
A9R} 0698m7211 8 3 RESISTOR 90,9 1x ,05% F TCE04e100 24546 C3e1/8eT00e90R%e6
aA9R2 069807211 8 RESISTOR 90,9 1Y 054 F TCu0+e100 24846 C3e1/8210090R%G
A9R3 0698=7228 7 2 RESISTOR 464 1x ,05W F TCE0¢=100 24546 Clel/BaT0adtidRel
A9RY 06987222 1 3 RESISTOR 261 1X ,05W F TCa0+ei00 24540 C3e1/8eT0e261Re6
A9RS 069807228 ? RESISTOR 464 1x 05« F TCwOoemi00 24548 C3e1/8aT0aldbdR=G
A9RG 06987236 7 a4 RESISTOR 1K 1% 05w F TCE0+e100 24846 C3e1/8a702100106
Ag9R7 0698=7198 0 3 RESISTOR 26,1 1X ,05W F TCa0+e100 24546 C3ei/8eT009206R at
A9RE 0698e7216 3 1 RESISTOR 147 1x 054 F TCu0+¢=100 24546 C3a1/8aT0m147ReG
A9R9 0p98e7211 [ RESISTOR 90,9 1Y 084 F TCw0+=100 24glg C3=1/81008G0/9eG
ASR10 06987198 0 RESISTOR 26,1 1% ,05W F TC®0+e100 24546 C3e1/8aT00026R1 b
A9R1Y 06987259 4 2 RESISTOR 9,09K ty ,05W F TC®04e100 24546 C3a1/8aT0e9091eG
AGR12 06987205 0 1 RESISTOR 51,1 1% ,0%W F TCe0+=100 24548 C3=1/870051R1aG
A9Ry3 069847259 4 RESISTOR 9 09K 11X ,0%W F TCE0+atoo 24546 C3e1/8aT0=90%1=6
A9R14 06987233 ] 1 RESISTOR 750 1x 05w F 7Cm0e=io0 24Sde C3e1/8eT70e750ReG
AR g ne98=7234 5 1 RESISTOR 82% (X ,05W F TCuot=190 24546 C3=1/8wToe825R=G
49R16 07570178 8 1 RESISTOR 100 1% ,25w F 1C=0+e100 2usue CSei/UargmiOleF
A9R1Y ne98.7252 7 1 RESISTOR 4 64K {X _0S% F TCwotej0o 24546 CIul/BaTOnltdlab
A9R18 069847188 [ 2 RESISTOR 10 1Xx 05w F TCWOe¢sio00 24%46 C3el/8a700e10ReG
AQR1g 04598=7188 8 RESISTOR 10 1% ,05W F TCeO¢=100 2454y C3e1/82T00=]0RaG
A9R20 0698.7222 1 RESISTOR 261 tx ,05% F TCs0+=t00 24546 Clal/B8aT0e2biRel

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

tSet of 2 matched diodes. See paragraph 6-15.
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Table 6-5. Option 030 Replaceable Parts (Continued)

Reference HP Part |c Q e Mfr
. A t Description Mfr Part Number
Designation Number |D Y p Code

A9R2) 069847222 1 RESTSTOR 261 1X ,05W F TCS0¢=100 264546 Cle1/8aT0wdblReG

Ag9R22 21001788 9 1 RESISTORTRMR 500 10X C TOP=ADJ 1eTRN 73138 82PRS00

A9R23 21001985 8 2 RESISTORaTRMR 20 20X C TOPeADJ 1aTRMN 32997 3329Hat=200

AQR24 2100=198% 8 RESISTOR=TAMR 20 20X C TOP=ADJ {=TRN 32997 3329H=1«200

A9R2S 069827236 7 RESISTOR 1K 1X 05W F TC®0ewio0 26546 C3a1/82T0a1001a6

A9R2e 069847236 7 RESISTOR (K 1X _osW F TCagtayioo 24546 C3e1/8eT0e1001e6

a9R27 069847198 0 RESISTOR 26,1 1% 05w F 1CM0¢=}00 24546 Clel/B8e700w20R1 b

49R28 0698e7288 9 1 RESISTOR 147K 1% ,0SW F TCaO+e100 20846 C3=1/8aT01473eG

AQR29 06987236 7 RESISTOR 1K 1x LOSH F TC204ai00 2u%4s Cle1/82T0e100ieb

A9Uy 50887036 7 1 1,6 GHZ AMPLIFIER ASSEMBLY 28480 308807036

X 18202382 & 1 IC DIVR ECL DECD 28480 1DC24A

a9u3 1A20.1225 4 1 IC FF ECL D=M/S DUAL 04713 MC10231P

A9UY 18260012 i 1 1C COMPARATOR PRCN DUAL BeDIPeP 27014 LM393IN

a9us 1820a1112 8 1 IC FF TTL LS DeTYPE POSEEOGE-TRIG 0129% SNTG4LSTUAN

AgW | 05335460105 |2 1 CABLE ABSEMBLYWCHANNEL #Ce RF 28480 0533526010%

agwe 05335260106 |3 l CABLE ASSEMBLYe®C® CHANNE| SENS 28480 05335060106

a9wy 05335260199 |6 1 CABLE ASSEMBLY.PREAMPL PONER 28480 0933%¢60109

49 MISCELLANEUUS PARTS

03600124 3 6 CONNECTOR@SGL CONT PIN ,04eINaBSC=8Z RND 28480 036020124
159000038 H 1 NUTeMEX®DBLeCHAM 1/2w32aTHD ,09de]NeTHK 00000 ORDER BY DESCHIPTION
2110=0301 1 1 FUSE ,12%A 125v ,281X,093 28480 211000301
0530500010 |6 3 CLAMP=GROUNDING 28489 0530500010
21900068 5 ' WASHEReLK INTL T 1/2 IN ,505«INelD 28480 21900068
05335400012 |4 2 CLAMPSHEAT SINK 28480 05335200012
125101556 7 18 CONNECTOR®SGL CONT 8KT ,018eINegSCe82 28480 12511558
0530520104 |t 1 HOLDERwFUSE 28489 0530Se20104
05305220108 |2 1 INSULATOR 28480 05305220105
05305460208 (7 1 CONNECTOR ASSEMBLY=BNC 28480 05305=6020%
05305=60206 {8 1 CONNECTOR ASSEMBLYeSMC 28480 05305e60206
0533500002 |2 PANEL=FRONT (OPTION) 28480 05335200002
05338200008 |8 1 PANELeFREQ »C* 28480 05335200008

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-6. Manufacturers Code List

Model 5335A
Replaceable Parts

MFR. NO.

MANUFACTURER NAME ADDRESS ZIP CODE

00000 Any Satisfactory Supplier

00853 Sangamo Elec. Co. So. Carolina Div. Pickens, SC 29671
o1 Allen-Bradley Co. Milwaukee, W1 53204
01295 Texas Instr. Inc. Semicond. Cmpnt. Div. Dallas, TX 75222
0192B RCA Corp. Solid State Div. Somerville, NJ 08876
02111 Spectrol Electronics Corp. City of Ind., CA 91745
02114 Ferroxcube Corp. Saugerties, NY 12477
03508 GE Co. Semiconductor Prod. Dept. Syracuse, NY 13201
03888 KDI Pyrofilm Corp. Whippany, NJ 07981
04713 Motorola Semiconductor Products Phoenix, AZ 85062
05245 Corcom Inc. Chicago, IL 60657
0653A Etri Inc. Burr Ridge, IL 60521
06665 Precision Monolithics Inc. Santa Clara, CA 95050
07263 Fairchild Semiconductor Div. Mountain View, CA 94042
15818 Teledyne Semiconductor Mountain View, CA 94043
16299 Corning Gl. Wk. Elec. Cmpnt. Div. Raleigh, NC 27604
18324 Signetics Corp. Sunnyvale, CA 94086
19701 Mepco/Electra Corp. Mineral Wells, TX 76067
23936 Pamotor Div. William ). Purdy Burlingame, CA 94010
24355 Analog Devices Inc. Norwood, MA 02062
24546 Corr.ing Glass Works (Bradford) Bradford, PA 16701
25088 Siemens Corp. Iselin, N) 08830
27014 National Semiconductor Corp. Santa Clara, CA 95051
28480 Hewlett-Packard Co. Corporate Hq. Palo Alto, CA 94304
32293 Intersil Inc. Cupertino, CA 95014
32997 Bourns Inc. Trimpot Prod. Div. Riverside, CA 92507
34335 Advanced Micro Devices Inc. Sunnyvale, CA 94086
51642 Centre Engineering Inc. State College, PA 16801
52072 Circuit Assembly Corp. Costa Mesa, CA 92626
52763 Stettner-Trush Inc. Cazenovia, NY 13035
55576 Synertek Santa Clara, CA 95051
56289 Sprague Electric Co. North Adams, MA 01247
72136 Electro Motive Corp. Sub. IEC Willimantic, CT 06226
73138 Beckman Instruments Inc. Helipot Div. Fullerton, CA 92634
75915 Littelfuse Inc. Des Plaines, IL 60016
8E175 Burr Brown Co. Huntsville, AL 35801
84411 TRW Capacitor Div. Ogallala, NE 69153
91637 Dale Electronics Inc. Columbus, NE 68601
98291 Sealectro Corp. Mamaroneck, NY 10544
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Figure 6-1. Top Internal View
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information necessary to adapt this manual to apply to older
instruments.

7-3.  MANUAL CHANGES

7-4. This manual applies directly to Model 5335A Universal Frequency Counters with serial
number prefix 2024A.

7-5. As engineering changes are made, newer instruments may have serial prefix numbers
higher than 2024A. The manuals for these instruments will be supplied with yellow MANUAL
CHANGE sheets, containing the required information. Replace affected pages or modify existing
manual information as directed in the MANUAL CHANGE pages. Contact the nearest Hewlett-
Packard Sales and Service Office if the change information is missing.

7-6. OLDER INSTRUMENTS

7-7. If your instrument’s serial number prefix is lower than 2024A, perform the backdating
that applies to your instrument’s serial prefix, as listed in Table 7-1 below.

Table 7-1. Manual Backdating

If Instrument Has Serial Prefix Make the Following Changes to the Manual
2012A 1
2008A 1,2
1928A 1,2,3

CHANGE 1 (2012A)
Page 6-19, Table 6-2, Miscellaneous Parts:
Add “05335-00005; 5; CD=1; HEAT SYNC; 28480".
Add “5001-0439; 8; CD=2; TRIM, FRONT SIDE; 28480”.

Page 6-5, Table 6-2, A1 Replaceable Parts:
Delete “HEAT SYNC; 05335-00005".

Add “A1CRS5; 1901-0050; CD=3; DIODE-SWITCHING 80V 200MA 2NS DO-35; 28480"".
Delete “A1CR12”.

Delete “A1R16; 0757-0421; CD=4; RESISTOR 825 1%; 24546"".
Delete “A2R15; 2100-3383; CD=4; RESISTOR-TRMR 50 10%; 28480".

Page 5-2, Paragraph 5-14, step e:
Delete step e.
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CHANGE 1 (2012A) (Continued)

Page 8-68, Figure 8-23, A1 Schematic Diagram: ’
Change A1 series number at top of schematic from “2024” to “2012".
Change the output circuitry for regulator A1U6 as follows:

From 2024A (6)J1 to A4)2(6) via W2
1 3 15.7V
— Ué T O (3)xA2pP2 to A2P2(3)
+
——Cé6 CR2

+15.7V
To 2021A (3)XA2P2 to A2P2(3)
1 3
— ue —O (6) J1 to A4J2(6) via W2 .

+
2 C6 CR2
CRS5 |

CHANGE 2 (2008A)
Page 6-23, Table 6-5, A9 Replaceable Parts:
Change A9L2 and A9L4 from “9100-2256; INDUCTOR 56UH” to “9100-2272; INDUCTOR 47UH”.
Change A9CR5 and A9CR14 from “05335-80005; DIODE-MATCHED SET OF TWO; 28480” to
“1901-0535; DIODE-SCHOTTKY; 28480; 1901-0535"".
Delete A9C26 and A9C27.

Page 8-84, Figure 8-31, A9 Schematic Diagram:
Change A9 series number at top of schematic from “2012” to “1928"".
Change the value of A9L2 and A9L4, in upper left corner, from “0.56U" to “0.47U"".

Page 6-9, Table 6-2, A3 Replaceable Parts:
Change A3C23 and A3C37 from “0160-3875; CAPACITOR-FXD 22PF” to “0160-4493; CAPACITOR-

FXD 27PF”.
Page 8-72, Figure 8-25, A3 Schematic Diagram: ‘
Change the value of A9C23 and A9C37, near “X 10”” ATTN, from “22PF” to “27PF”.
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CHANGE 3 (1928A)
Page 6-18, Table 6-2, A13 Replaceable Parts:
Change A13 LINE MODULE-FILTERED part number from “0960-0448" to “0960-0443".

Page 8-68, Figure 8-23, A1 Schematic Diagram:
Change the part number at the top of the A13 Assembly Schematic from “0960-0448"" to “0960-0443"".

YEL
Al3 LINE MODULE (oeao-oug)_ln - -
|
[PrINTED CIRCUIT — 7] J)

| LINE SELECTOR i

SHOWN IN g_ D

198V/ 120V > °

' | wooE l l

= - = T e | 1| _»__6__F'
J1 l
. /0
T< NEUT € I
1
&«

< EARTH

~C LINE

Page 6-8, Table 6-2, A2 Replaceable Parts:
Delete A2R65 and A2R66.

Change A2R47 and A2R50 from ‘0757-0398; CD=4; RESISTOR 75 1% to “0757-0401; CD=0;
RESISTOR 100 1%”.

Page 8-70, Figure 8-24, A2 Schematic Diagram:
Change A2 series number at top of schematic from “2008” to “1928".
Delete A2R65 and A2R66, and connect R47 and R50 to ground.
Change the value of A2R47 and A2R50 from “75” to “100”.
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SECTION VIl
SERVICE

8-1. INTRODUCTION

8-2. This section provides service information and symbol descriptions, theory of operation,
troubleshooting procedures, and schematic 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 REFERENCE DESIGNATIONS. Describes the
symbols used on schematic diagrams and reference designators used for parts, sub-
assemblies 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. RECOMMENDED TEST EQUIPMENT. Refers to test equipment specified in Table 7-4.
f. SERVICE AIDS. Notes information provided to assist service personnel.

g. FACTORY SELECTED COMPONENTS. Lists procedures for replacement of parts whose
values are selected at time of manufacture for optimum performance.

h. LOGIC SYMBOLS. Description of logic symbols used on schematics.
i. THEORY OF OPERATION. Presents the theory of operation for the 5335A in two levels.

1. First, the Overall Counter Operation is described using the simplified block diagram
in Figure 8-10. This discussion introduces the major functional circuits and briefly
explains their purpose and operation during normal measurements.

2. Second, the Block Diagram Description gives an in-depth explanation of each
assembly; its function and operation with respect to measurement cycles. These
paragraphs reference the detailed block diagram in Figure 8-2. Included in this
discussion are descriptions of the multiple-register-counter (MRC), the micropro-
cessor system, principles of the Interpolating technique, and the use of “peak-
detectors” for triggering modes.

j.  TROUBLESHOOTING. Provides the troubleshooting information for the HP5335A in
the following forms:

1. DIAGNOSTICS, which are built-in to the instrument, are used in a sequence
illustrated in Block Diagrams. They serve to verify, by self-check, various functional
sub-sections of the counter’s circuitry. They can be selectively activated, in isolated
loops, to allow on-line testing.

2. SIGNATURE ANALYSIS, which when integrated with the specified diagnostic
routines, allows on-circuit troubleshooting to component level. All instructions,
signatures,-and physical Test-Points are provided.

3. SCHEMATIC DIAGRAMS, for all assemblies are provided at the end of this section.
They are arranged in numerical order according to the assembly number (i.e., A9,
A10, A1, etc.) in Figures 8-23 through 8-32.
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8-3. SCHEMATIC DIAGRAM SYMBOLS AND REFERENCE DESIGNATORS

8-4. Figure 8-1shows the symbols used on the schematic diagrams. At the bottom of 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 Figure 8-1, subassemblies within an assembly are given a subordinate A number. For
example, rectifier subassembly A1 has the complete designator of A25A1. For individual com-
ponents, the complete designator is determined by adding the assembly number and sub-
assembly number if any. For example, CR1 on the rectifier assembly is designated A25A1CR1.

8-7. IDENTIFICATION MARKINGS ON PRINTED-CIRCUIT BOARDS

8-8. HP printed-circuit boards (see Figure 8-1) have four identification numbers: an assembly
part number, a series number, a revision letter, and a production code.

8-9. The assembly part number has 10 digits (such as 05335-60001) and is the primary identifi-
cation. All assemblies with the same part number are interchangeable. When a production
change is made on an assembly that makes it incompatible with previous assemblies, a change in
part number is required. The series number (such as 1936A) is used to document minor electrical
changes. As changes are made, the series number is incremented. When replacement boards are
ordered, you may receive a replacement with a different series number. If there is a difference
between the series number marked on the board and the schematic in this manual, a minor
electrical difference exists. If the number on the printed-circuit board is lower than that on the
schematic, refer to Section VII for backdating information. If it is higher, refer to the looseleaf
manual change sheets for this manual. If the manual change sheets are missing, contactyour local
Hewlett-Packard Sales and Service 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 number used for production purposes.

8-11. Assembly Identification

8-12. The assembly number, name, and Hewlett-Packard part number of 5335A assemblies are
listed in Table 8-1.

Table 8-1. Assembly Identification

8-2

ASSEMBLY NAME HP PART NO.
Al POWER SUPPLY ASSEMBLY 05335-60001
A2 AMPLIFIER SUPPORT ASSEMBLY 05335-60002
A3 AMPLIFIER BUFFER ASSEMBLY 05335-60003
A4 MAIN LOGIC ASSEMBLY 05335-60004
A5 KEYBOARD AND DISPLAY ASSEMBLY 05335-60005
A6 REAR PANEL ASSEMBLY 05335-60006
A7 HP-IB LOGIC ASSEMBLY 05335-60007
A8 DVM ASSEMBLY 05335-60008
A9 C CHANNEL ASSEMBLY 05335-60009
A10 NOT ASSIGNED
AN NOT ASSIGNED
A12 NOT ASSIGNED
A13 LINE MODULE ASSEMBLY 0960-0448
Al4 HP-1B CONNECTOR 05370-60005
A15 10 MHz OVEN OSCILLATOR ASSEMBLY HP10811A or

HP10544A
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Figure 8-1. Schematic Diagram Notes
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8-13. SAFETY CONSIDERATIONS

8-14. 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.

8-15. Any adjustment, maintenance, and repair of the opened instrument under voltage should
be avoided as much as possible and, when inevitable, should be carried out only by a skilled

WARNING '

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

ONLY THE 250V FUSES WITH THE REQUIRED RATED CURRENT
AND SPECIFIED TYPE SHOULD BE USED. DO NOT USE RE-
PAIRED FUSES OR SHORT CIRCUITED FUSEHOLDERS. TO DO
SO COULD CAUSE A SHOCK OR FIRE HAZARD.

person who is aware of the hazard involved.

8-16. Capacitors inside the instrument may still be charged even if the instrument has been

disconnected from its source of power.

8-17. Make sure that only fuses with the required rated current and of the specified type
(normal blow, time delay, etc.) are used for replacement. The use of repaired fuses and the short-
circuiting of fuseholders must be avoided. Whenever it is likely that this protection has been
impaired, the 5335A must be made inoperative and be secured against any unintended operation.

WARNING

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

WARNING l

THE SERVICE INFORMATION IS OFTEN USED WITH POWER
SUPPLIED AND PROTECTIVE COVERS REMOVED FROM THE
5335A. ENERGY AVAILABLE AT MANY POINTS MAY, IF CON-
TACTED, RESULT IN PERSONAL INJURY,

CAUTION

Series pass transistor cases on rear panel have voltage on them
and require insulators between them and the heatsink. Power
supply damage is inevitable if transistor cases are shorted to the
chassis.
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8-18. Safety Symbols
8-19. The following safety symbols are used on equipment and in manuals:

Instruction manual symbol. The product will be marked with this symbol
when it is necessary for the user to refer to the instruction manual in
order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by voltage
exceeding 1000 volts must be so marked).

case of a fault. Used with field wiring terminals to indicate the terminal

L oR @ Protective conductor terminal. For protection against electrical shock in
which must be connected to ground before operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for asignal
common, as well as providing protection against electrical shock in case
of a fault. A terminal marked with the symbol must be connected to
ground in the manner described in the installation (operating) manual,
and before operating the equipment.

)
/# OR | Frame and chassis terminal. A connection to the frame (chassis) of the
~_

equipment which normally includes all exposed metal structures.
Alternating current (power line).

—— Direct current (power line).

~ Alternating or direct current (power line).

The WARNING signal denotes a hazard. It calls attention to a procedure,

m practice, or the like, which, if not correctly performed or adhered to,
could result in personal injury.

The CAUTION sign denotes a hazard. It calls attention to an operating
CAUTION procedure, practice, or the like, which is not correctly performed or
adhered to, could result in damage to or destruction of part all of
the product.

8-20. RECOMMENDED TEST EQUIPMENT
8-21. Test equipment and test equipment accessories required to maintain the 5335A are listed

in Table 1-4. Equipment other than that listed may be used if it meets the listed critical
specifications.

8-22. SERVICE AIDS
8-23. Pozidriv Screwdrivers

8-24. Many screws in the 5355A appear to be Phillips, but are not. To avoid damage to the screw
slots, Pozidriv screwdrivers should be used.

8-25. Service Aids on Printed Circuit Boards

8-26. The servicing aids include test points, transistor and integrated circuit designations,
adjustment callouts, and assembly stock numbers.

Service

8-5
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8-27. FACTORY SELECTED COMPONENTS

8-28. Some component values are selected at the time of final checkout at the factory. These
values are selected to provide optimum compatibility with associated components and are
identified on schematics and parts lists by an asterisk (*). The recommended procedure for
replacing a factory-selected part is as follows:

a. Refer to paragraphs 8-29 through 8-36 for test procedures required for selection of
critical value parts.

b. For factory selected components that are not listed in paragraphs 8-29 through 8-36, use
the original value.

c. After replacing parts, perform the test specified for the circuit in the performance and
adjustment sections of this manual to verify correct operation.

8-29. Procedure To Select R7, R8, R80 Or R81 On Amplifier Buffer Assembly, A3

8-30. This procedure should be performed when any active component in the Peak Detector
circuits has been changed, or if it is suspected that the Peak Detectors are not operating properly.
Refer to Troubleshooting information in this section for Peak Detector Test.

8-31. These resistors are located in the A Channel and B Channel Peak Detector Circuits of the
Amplifier Buffer Assembly, A3. R7 and R8 are in the B Channel Peak Detector. R80 and R81 are in
the A Channel Peak Detector.

8-32. Before selecting A3R7, A3R8, A3R80 or A3R81, set up the test equipment as follows:
CONNECT: the 3325A (Function Generator) to the 5335A CHANNEL A INPUT.

SET: 3325A FREQUENCY .. ............... to 200 Hz square wave
3325A AMPLITUDE .................. to 500 mV p-p

CONNECT: the 3465A (Digital Multimeter) as indicated in Table 8-2.

Set the 5335A front panel controls as follows:
INPUT (CHANNELS A and B)

1Meg/500hm ................... 50 ohm
AC/DC . e DC (OUT)
ATTN i i i, X1 (OUT)
FUNCTION ....... ... .o iiiiae. FREQ A
AUTOTRIG ...ttt ON (IN)
COM A i i i ON (IN)
Table 8-2. Selecting R7, R8, R80 or R81
EQUIPMENT SETUP
VOLTAGE DIGITAL MULTIMETER 5335A INPUT A AND B
RANGE CONNECTION TRIGGER LEVEL POT
RESISTOR (mV) v) (COM) {PRESET)
R7 +220 to +270 A3R38 GND MAX. POSITIVE
(fully CW)

R8 -220 to -270* A3R38 GND MAX. NEGATIVE
(fully CCW and
out of PRESET)

R80 +220 to +270 A3R54 GND MAX. POSITIVE

(fully CW)

R81 -220 to -270* A3R54 GND MAX. NEGATIVE
{fully CCW and
out of PRESET)

8-6
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*NOTE

The 3465A should display a reading of -220 mV to -270 mV. If the
voltage is less than -220 mV (i.e.-210 mV), increase the resistance,
as described in paragraph 8-33, steps a and b. If the voltage is
greater than -270 mV (i.e. -280 mV), decrease the resistance, as
described in paragraph 8-33 steps a and b.

After connecting the test equipment as described in paragraph 8-32, proceed as follows:

When selecting the optimum value for A3R7, A3R8, A3R80, or A3R81 use a 1%,
.05W resistor (NOMINAL VALUE is 147K). The following are the values and HP part
numbers for resistors which may be used.

Value HP Part No.
75K 0698-8615
100K 0698-7284
147K * 0698-7288
OPEN —

*NOMINAL VALUE

Select the nominal value, 147K. Measure the voltage at the test point described in
Table 8-2 for each selected resistor, (Digital Multimeter Connection). Refer to Table 8-2.
If the voltage is less than specified, increase the resistance by removing the resistor
(A3R7, A3R8, A3R80 or A3R81), and leaving the circuit open (= ). If the voltage is greater
than specified, decrease the resistance first to 100K, and if necessary to 75K.

NOTE

If one of the four values listed does NOT bring the voltage within
the specified range, DO NOT SELECT ANY OTHER VALUEL.
Proceed as described in steps ¢ through e.

The circuit that contains each factory selected resistor has a set of matched diodes, and a
set of matched capacitors. The matched sets for each circuit are:

Resistor Peak Detector Diodes Capacitors
R7 B Channel, Positive CR1, CR4, CR5 C4, C7
R8 B Channel, Negative CR2, CR6, CR7 C5, C8
R80 A Channel, Positive CR24, CR25, CR28 C51, C52
R81 A Channel, Negative CR26, CR27, CR29 C53, C57

Measure the forward voltage drop across each diode of the matched set in the circuit for
the resistor you are selecting. The voltage drop across each diode should match within
less than 5 mV of each other.

If the voltages do not match within 5 mV, replace all three diodes in the set (order
part number 05335-80003 for set of four matched diodes). If the voltages match, or if
replacing the diodes does not correct the problem, then proceed to the next step.

Check the matched capacitors in the circuit containing the resistor to be selected. Verify
that both capacitors in the set are .47 uf at 1% tolerance. If they are not within the value

specified, replace both capacitors. (Order part number 0160-4931 for matched set of
2 capacitors.)

Service
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8-34.

Procedure To Select A3R83 On The Amplifier Buffer Assembly

SELECTED VALUES from 1.21K to 15K
NOMINAL VALUES 27K

Connect the SIGNAL OUT from the function generator (HP 3325A) to the 5335A
Channel A INPUT, and to the B INPUT on the oscilloscope (HP 1725A).

Connect the A PROBE from the oscilloscope to resistor R39 on the A2 assembly (A2R39),
between R39 and the anode of CR?.,

Set the 3325A (function generator):

FREQUENCY .......... ..., 1 kHz sine wave
AMPLITUDE ............... ..., 100 mV p-p
DCOFFSET ..., 0
Set the 1725A (oscilloscope):
DISPLAY .. ... i X-Y FUNCTION
CHANNEL A VOLTS/DIV ............ to .05
CHANNEL AINPUT ................. ™M ohm, DC
CHANNEL B VOLTS/DIV ............ to .01
CHANNEL BINPUT ................. 50 ohm, DC
Set the 5335A:
FUNCTION ..., “TIMEA—B
COMA i OFF (OUT)
AUTOTRIG ..., OFF (OUT)
EXT ARMENABLE .................. OFF
INPUT (Channels A and B)
IM/S00hm oo, 1M (OUT)
AC/DC i, DC (OUT)
X1I0ATTN ... i, OFF (OUT)
TRIGGER LEVELS .................. PRESET (fully CCw)

Set the oscilloscope for the X-Y mode, and calibrate by centering the dot at center screen.

Adjust A3R96 (offset) to position the waveform at the center of the scope screen. Adjust
A3R88 (hysteresis) for 18 to 20 mV p-p on the X-axis.

If the waveform is less than 18 mV p-p, then decrease the value of A3R83. If the waveform
is greater than 20 mV p-p, increase the value of A3R29.

Procedure To Select A3R29 On The Amplifier Buffer Assembly
Connéct the SIGNAL OUT from the function generator (HP 3325A) to the 5335A
Channel B INPUT, and to the B INPUT on the oscilloscope (HP 1725A).

Connect the A PROBE from the oscilloscope to register R33 on the A2 assembly (A2R33),
between R33 and the anode of CRS6.

Set the test equipment as described in the procedure to select A3R83, (Paragraph 8-34
steps ¢ through e).

Set the oscilloscope for the X-Y mode, and calibrate by centering the dot at center screen.

Adjust A3R47 (offset) to position the waveform at the center of the scope screen. Adjust
A3R37 (hysteresis) for 18 to 20 mV p-p on the X-axis.

If the waveform is less than 18 mV p-p, then decrease the value of A3R29. If the waveform
is greater than 20 mV p-p, increase the value of A3R29.
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8-36. Procedure To Select The X10 Compensating Capacitors A3C37 And A3C23

a. Connect the 8640B Signal Generator RF output to 5335A input A as shown:

SIGNAL GENERATOR UNIVERSAL COUNTER

86408 5335A |l
_l

b. Set 5335A front panel controls as follows:

FUNCTION ... i FREQ A
GATEMODE ....... ... it NORM
CYCLE ..ottt ienianns NORM
INPUT (CHANNELS A and B)
1TM/500hm v 50 ohm
TRIGGER LEVEL ... .o iiiiien PRESET
X10/XTATTEN ...t X1
AC/DC ottt DC
COM A i it it tii i ouT
AUTO TRIG ... ittt ouT

c. Set the 8640B to output a 10 MHz signal at 25 mV rms. Verify that the 5335A counter
displays the frequency output of the signal generator.

d. Reduce the signal level slowly until the 5335A stops giving the correct reading; record
this level (minimum sensitivity).

e. Set the generator to output a 100 MHz at 25 mV rms and repeat step d. Do the same at
200 MHz. Record all readings.

f. Set Channel A attenuator to X10 and repeat steps c through e above, adjusting the signal
generator output.

g. Take the ratio of the readings of minimum sensitivity of X10to X1at 10 MHz, 100MHz and
200 MHz. If the ratio is greater than 14, use the 18 pf capacitor (P/N 0160-4492); if the
ratio is less than 6, use the 27 pf capacitor (P/N 0160-4493). This is summarized in the
following table.

Ratio Capacitor Value, PF HP P/N
>14 18 0160-4492
<6 27 0160-4493

Nominal value for A3C37 and C23: 22 pf, P/N 0160-3875.
h. Repeat steps c through g to verify that the ratio is between 7 and 13. If it is outside this
range, then a problem exists elsewhere.

i. Connect the signal generator to the 5335A Input B; set the 8640B to output a 10 MHz
signal at 25 mV rms. Set 5335A to frequency B by pressing SCALE, SMOOTH, 1, 7, ENTER;
verify the 5335A displays the frequency of the generator.

j. Repeat steps d through h, checking the ratio at 10 MHz, 50 MHz and at 100 MHz.

8-9
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5335A

8-37. LOGIC SYMBOLS

8-38. Logic symbols used in this manual conform to the American National Standard ANSI
Y¥32.14-1973 (IEEE Std. 91-1973). This standard supersedes MIL-STD-806B. In the following para-
graphs logic symbols are described. For further descriptions refer to HP Logic Symbology
manual, part number 5951-6116.

8-39. Logic Concepts

8-40. The binary numbers 1 and @ are used in pure logic where 1 represents true, yes, or active
and @ represents false, no, inactive. These terms should not be confused with the physical
quantity (e.g., voltage) that may be used to implement the logic, nor should the term “active” be
confused with a level that turns a device on or off. A truth table for a relationship in logic shows
(implicitly or explicitly) all the combinations of true and false input conditions and the result
(output). There are only two basic logic relationships, AND and OR. The following illustrations
assume two inputs (A and B), but these can be generalized to apply to more than two inputs.

AND Y is true if and only if A is true and B is OR  Yis true if and only if A is true or B is true
true (or more generally, if all inputs are {or more generally, if one or more input(s)
true). is (are) true).

Y=1if and only if A=1 and B=1 Y=1 if and only if A=1 or B=1

Y=AeB Y=A+B

EQUIVALENT EQUIVALENT

TRUTH TABLE SYMBOLS TRUTH TABLE SYMBOLS

a 8Ty A*&>_v A 8l >

11 8— 11 —1

1 oo 1 0|

o 1o A o 1| —

o ofo 8 & v o oo 2_ 21—

8-41. Negation

8-42. In logic symbology, the presence of the negation indication symbol O provides for the
presentation of logic function inputs and outputs in terms independent of their physical values,

the @-state of the input or output being the 1-state of the symbol referred to the symbol .

description.
EXAMPLE 1 EXAMPLE 2 EXAMPLE 3 EXAMPLE 4
A g
B»-z D) D) - “"“@w
58— 8—q B— 8—q
TRUTH TABLE TRUTH TABLE TRUTH TABLE TRUTH TABLE
A B b4 A B r4 A 8 4 A 8 2
1 1 0 1 1 ] 1 1 [+] 1 1 0
1 o 1 1 [} 1 1 0 0 1 [0} 4]
0 1 1 0 1 1 0 1 [¢] 0 1 [/}
o] ] 1 0 0 1 [+] 0 1 0 0 1
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EXAMPLE 1 says that Z is not true if A is true and B is true or that Zis true if A and B are not both true.
“Z=AB or Z=AB. This is frequently referred to as NAND (for NOT AND).

EXAMPLE 2 says that Z is true if A is not true or if B is not true. Z=A+B. Note that this truth table is
identical to that of Example 1. The logic equation is merely a DeMorgan’s transformation
of the equations in Example 1. The symbols are equivalent.

EXAMPLE 3 "Z=A+B or Z=A+B and,

EXAMPLE 4 Z=A®B, also share common truth table and are equivalent transformations of each other.
The NOT OR form (Example 3) is frequently referred to as NOR.

NOTE

In this manual the logic negation symbol is NOT used.
8-43. Logic Implementation and Polarity Indication

8-44. Devices that can perform the basic logic functions, AND and OR, are called gates. Any
device that can perform one of these functions can also be used to perform the other if the re-
lationship of the input and output voltage levels to the logic variables 1 and @ is redefined
suitably.

8-45. In describing the operation of electroniclogic devices, the symbol His used to representa
“high level”, which is a voltage within the more-positive (less-negative) of the two ranges of
voltages used to represent the binary variables. L is used to represent a “low level”, which is a
voltage within the less-positive (more-negative) range.

8-46. A function table for a device shows (implicitly or explicitly) all the combinations of input
conditions and the resulting output conditions.

8-47. In graphic symbols, inputs or outputs that are active when at the high level are shown
without polarity indication. The polarity indicator symbol BN denotes that the active (one)
state of an input or output with respect to the symbol to which it is attached is the low level.

NOTE

The polarity indicator symbol “ I\ " is used in this manual.
p y y

EXAMPLE 5 assume two devices having the following function tables.

DEVICE #1 DEVICE #2
FUNCTION TABLE FUNCTION TABLE
A B A Bl Y
H HI|H H H | H
H oL H L | H
L H L L H | H
Lot | L oL

POSITIVE by assigning the relationship H=1, L=0 at both input and output, Device #1 can perform
LOGIC the AND function and Device #2 can perform the OR function. Such a consistent assign-
ment is referred to as positive logic. The corresponding logic symbols would be:

DEVICE #1 DEVICE #2

A— Ar—YX
— @'V B*ﬁa_v

Service
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8-12

NEGATIVE
LOGIC

alternatively, by assigning the relationship H=8, L=1 at both input and output, Device #1
can perform the OR function and Device #2 can perform the AND function. Such a con-

sistent assignment is referred to as negative logic. The corresponding logic symbols would

be:

DEVICE #1

Doy

DEVICE #2

=D

8-48. MIXED LOGIC. The use of the polarity indicator symbol ( I\ ) automatically invokes a
mixed-logic convention. That is, positive logic is used at the inputs and outputs that do not have
polarity indicators, negative logic is used at the inputs and outputs that have polarity indicators.

EXAMPLE 6
FUNCTION TABLE

2

A

rr Iz
rITrxIlom
I XTI Ir

This may be shown either of two ways:

A NN
o &)LZA o) =1 z

Note the equivalence of these symbols to
examples 1 and 2 and the fact that the
function table is a positive-logic translation
(H=1, L=@) of the NAND truth table, and
also note that the function table is the
negative-fogic translation (H=8, L=1) of the
NOR truth table, given in Example 3.

EXAMPLE 7
FUNCTION TABLE

p 4

FrxTI|»
- rx
IrrrinN

This may be shown either of two ways:

A—Y >1 , AN 3_2
B—J p—

Note the equivalence of these symbols to
examples 3 and 4 and the fact that the
function table is a positive-logic translation
(H=1, L=0) of the NOR truth table, and
also note that the function table is the
negative-logic translation (H=0, L=1) of the
the NAND truth table, given in Example 1.

8-49. It should be noted that one can easily convert from the symbology of positive-logic
merely by substituting a polarity indicator ( I\ ) for each negative indicator (0 ) while leaving the
distinctive shape alone. To convert from the symbology of negative-logic, a polarity indication
() is substituted for each negation indicator (0 ) and the OR shapeis substituted for the AND

shape or vice versa.

8-30. It was shown that any device that can perform OR logic can also perform AND logic and
vice versa. DeMorgan’s transformation is illustrated in Example 1 through 7. The rules of the
transformation are:

1.

At each input or output having a negation (0) or polarity ( N\ ) indicator, delete the

indicator.

At each input or output not having an indicator, add a negation (0} or polarity ( I\)

indicator.

Substitute the AND symbol D for the OR symbol Dor vice versa.

These steps do not alter the assumed convention; positive-logic stays positive, negative-
logic stays negative, and mixed-logic stays mixed.
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8-51. The choice of symbol may be influenced by these considerations: (1) The operation being
performed may best be understood as AND or OR. (2) In a function more complex than a basic
gate, the inputs will usually be considered as inherently active high or active low (e.g., the Jand K
inputs of a }-K flip-flop are active high and active low, respectively). (3) In achain of logic, under-
standing and the writing of logic equations are often facilitated if active low or negated outputs
feed into active low or negated inputs.

8-52. Other Symbols

8-53. Additional symbols are required to depict complex logic diagrams, as follows:
Dynamic input activated by transition from a low level to a high level. The
opposite transition has no effect at the output.

[}

]

_A'D Dynamic input activated by transition from a high level to a low level. The
' opposite transition has no effect-at the output.

Exclusive OR function. The output will assume its indicated active level if and
— only if one and only one of the two inputs assumes its indicated active level.

Inverting function. The output is low if the input is high and itis high if the input
is low. The two symbols shown are equivalent.

input is low. The two symbols shown are equivalent.

[ Noninverting function. The output is high if the input is high and it is low if the
—

T

—

OUTPUT DELAY. The output signal is effective when the input signal returns
to its opposite state.

E_,r -1,_5 EXTENDER. Indicates when a logic function increases (extends) the number
L 4 of inputs to another logic function.
T FLIP-FLOP. A binary sequential element with two stable states: a set (1) state
p— and a reset (@) state, Outputs are shown in the 1 state when the flip-flop is set.
In the reset state the outputs will be opposite to the set state.
-
—r RESET. A 1 input will reset the flip-flop. A return to @ will cause no further
— effect.
—
—Li SET. A 1 input will set the flip-flop. A return to 8 will cause no further action.
—T TOGGLE. A 1 input will cause the flip-flop to change state. A return to 0 will
b cause no further action.

8-13
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=1 151 i

J INPUT. Similar to the Sinputexceptif both ] and K (see below) are at 1, the flip-flop
changes state.

K INPUT. Similar to the R input (see above).

D INPUT (Data). Always dependent on another input (usually C). When the Cand D
inputs are at 1, the flip-flop will be set. When the Cis 1and the D is @, the flip-flop
will reset.

Address symbol has multiplexing relationship at inputs and demultiplexing rela-
tionship at outputs.

8-54. Dependency Notation “C” “G” “v” “F”

8-35. Dependency notation is a way to simplify symbols for complex IC elements by defining
the existence of an AND relationship between inputs, or by the AND conditioning of an output
by an input without actually showing all the elements and interconnections involved. The
following examples use the letter “C” for control and “G” for gate. The dependent input is
labeled with a number that is either prefixed (e.g., 1X) or subscripted (e.g., X1). They both mean
the same thing. The letter “V” is used to indicate an OR relationship between inputs or between
inputs and outputs with this letter (V). The letter “F” indicates a connect-disconnect relationship.
If the “F” (free dependency) inputs or outputs are active (1) the other usual normal conditions
apply. If one or more of the “F” inputs are inactive (8), the related “F” output is disconnected
from its normal output condition (it floats).

G1

G1

X
-

OR

o

(2]
(9]

[aX]
N -

1,2X

[n]
-

G2
X1.2

The input that controls or gates other inputs is labeled with a “C” or a “G”,
followed by an identifying number. The controlled or gated input or output is
labeled with the same number. In this example, “1” is controlled by “G1.”

When the controlled or gated input or output already has a functional lable (X
is used here), thatlabel will be prefixed or subscripted by the identifying number.

If a particular device has only one gating or control input then the identifying
number may be eliminated and the relationship shown with a subscript.

If the input or output is affected by more than one gate or control input, then the
identifying numbers of each gate or control input will appear in the prefix or
subscript, separated by commas. In this example “X’’ is controlied by “G1”
and “G2.”
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8-57. A class of symbols for complex logic are called control blocks. Control blocks are used to
show where common control signals are applied to a group of functionally separate units.
Examples of types of control blocks follow.

RIGHT — ——»

LEFT

|11

SEL

||

ouTPUT

SEL
SO0

St

Register control block. This symbol is used with an associated array of flip-flop
symbols to provide a point of placement for common function lines, such as a
common clear.

Shift register control block. These symbols are used with any array of flip-flop
symbols to form a shift register. An active transition at the inputs causes left
or right shifting as indicated.

Counter control block. The symbol is used with an array of flip-flops or other
circuits serving as a binary or decade counter. An active transition at the +1 or
-1 input causes the counter to increment one count upward or downward, re-
spectively. An active transition at the +1 input causes the counter to increment
one count upward or downward depending on the input atan up/down control.

Selector control block. These symbols are used with an array of OR symbols to
provide a point of placement for selection (S) or gating (G) lines. The selection
lines enable the input designated 0, 1, ....n of each OR function by means of a
binary code where S0 is the least-significant digit. If the 1 level of these lines is
low, polarity indicators (I\) will be used. The gating lines have an AND relation
with the respective input of each OR function: G1 with the inputs numbered 1,
G2 with the input numbered 2, and so forth. If the enabling levels of these lines
is low, polarity indicators ( Ix) will be used.

Output selector control block. This symbol is used with a block symbol having
multiple outputs to form a decoder. The selection lines enable the output de-
signated 0, 1, ....n of each block by means of a binary code where S0 is the least-
significant digit. If the 1 level of these lines is luw, polarity indicators (Ox.) will
be used.

Service
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8-58. THEORY OF OPERATION

8-59. Overall Counter Operation

8-60. The HP Model 5335A is a Universal Counter, whose basic function capabilities include
frequency, period, time, ratio, totalize, and volts. The following description introduces the major
functional circuit blocks, and refers to the Simplified Block Diagram in Figure 8-2.

8-61. The overall operation of the counter centers on the continuous interaction of the

Multiple-Register-Counter (MRC) and the controlling uP System. The MRC, referred to as a

“counter-on-a-chip” is an LS| circuit, which contains the counting registers used to accumulate
the raw input measurement data. The uP System contains the processor, counter operating

-program (in ROM), and memory space (in RAM).

' 8-62. Inputsinto Channel A (and/or Channel B) are routed through Signal Conditioning circuits
“which perform the operator selections of coupling, impedance, and attenuation. The signal is

directed through a parallel input buffer stage, (which provides separate buffers for Hi and Lo
frequency), through a protective Limiter, to the Input Schmidtt Amplifier where it is buffered,
shaped, level-shifted and input to the respective Channel Signal Multiplexor. The A and B
Channel Signal Multiplexors accept the various inputsignals (Chan A, Chan A/2, Chan B, Chan C,
DVM etc.), directing the required signal to the MRC inputs. The Trigger Mode Circuit configures
the type of input channel triggering selected; either Manual or Automatic, Preset or Adjustable.
Both input Channels have Peak-Detector circuits which during automatic modes, are used to

- derive DC levels representing the positive and negative peaks of the input. From these, the 50%,

10% and 90% points of the input signals can be utilized.
8

8-63. The outputs of the Channel A and Channel B Signal Multiplexors are directed to the MRC,

 where they are accumulated in registers, counted, and stored as raw measurement data. The data

is then retrieved by the uP System, manipulated to achieve the desired measurement mode,
modified by special functions (if required) and routed to the Display. The local Reference
Oscillator is directed to the MRC through the Oscillator Select circuit. An Interpolating
configuration divides up the time between time base pulses, and allows the MRC to count with
much finer resolution. For a typical measurement, the uP reads the MRC’s registers, reads the
interpolator’s counters, performs the necessary calculations and displays the result. In between
measurements, the MRC's registers and the interpolator’s counters are reset. The uP system
operates on a program, permanently stored in ROM, which allows it to continually cycle, making
measurements, while routinely monitoring the MRC, the front panel Keyboard, and the HP-1B for

.inputs and interrupts. Additionally, the program in ROM provides for operator interactive

Diagnostics, used during troubleshooting.

- 8-64. BLOCK DIAGRAM DESCRIPTION

8-65. Introduction

8-66. The following theory of operation begins with a description of the HP5335A Micro-
processor System and Multiple-Register Counter, followed by a discussion of the Interpolator

- Technique, Triggering Modes and Peak-Detectors. Then the overall functional operation is
described using the Detailed Block Diagram in Figure 8-21.

8-16

8-67. Microprocessor and M.R.C.

8-68. The 5335A is based on microprocessor architecture. It uses a Motorola MC6802
microprocessor, which has a built-in clock circuit and 128 bytes (8 bits by 128 words) of read /write
memory (RAM). Supporting the microprocessor are two 65K bit ROM’s (8 bits by 8192 words each)
that form approximately 16K bytes of program storage area. There is an additional 256 bytes of
program RAM provided by two 1K bit static memories used to provide buffering and address
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decoding. The microprocessor, directed by the permanently stored program routines (in ROM),
actively controls the overall operation of the counter. It monitors for interrupts and for operator
instructions, either through the front panel keyboard or the HP-1B, and directs the appropriate
circuit configurations. It retrieves data, performs all the necessary mathematical computations,
and displays the results.

8-69. The general operation of the counter centers on the interaction between the micro-
processor system and the MRC. The MRC (Multiple-Register-Counter) is an LS| bipolar IC,
utilizing both EFL and IL circuitry. It is a programmable universal counter-on-a-chip, containing
four sets of registers; Events, Time, Status, and Control. The E (Events) and T (Time) registers
collect the raw input measurement data. The S (Status) register includes E and T register overflow
flags and information on the state of the measurement. The C (Control) register, directed by the
1P (microprocessor), sets up the various measurement modes of the MRC, and resets the
counters, synchronizers, and overflow flags. The MRC has inputs for Channels A,B,C, atime base,
and an external arm signal. Outputs include two gate status lines, two interpolator lines, and a
register reset line. When a measurement is completed, the MRC signals the uP by pulling the IRQ
(Interupt Request) line. Using the accumulated Events and Time data, the uP can then calculate
the selected function mode measurement. For example, dividing the contents of the Events

. register by the contents of the Time register produces the frequency of the measurement.

8-18

Likewise, dividing T by E yields Period, and Time Interval uses the contents of T directly.

8-70. The measurement’s gate time is dictated either by the uP or by a one-shot under front
panel control. The time constant for the specified measurement time has two ranges; NORM,
nominally 20ms to 4 seconds, and FAST, ~100us to 20ms. Gate Times are continuously adjustable
(as opposed to decade steps) through these ranges and the uP automatically includes gate timein
its calculations.

8-71. The MRC is fully synchronous with both the input and the timebase. A “triple”
synchonization circuit is used, which means that, with the use of Interpolators, the exact gate time
of a measurement is used for computations.

8-72. Interpolator Technique

8-73. A major feature of the 5335A is its Interpolators. By using Interpolators the inherent +1
count error is effectively reduced by a factor of 200. The basic principle is to detect the slight error
factor, and then proportionally expand it (200X) to a time length which can be measured by the
counter. Then, by using known calibration pulses, the actual error factor can be interpolated. The
error is then effectively cancelled by compensating the MRC’s adjustable gate time. The use of
Interpolators allows measurements to be resolved to near one nanosecond.

CHAN A J | e |
TIMEBASE | | 1T 1 i
10 MHZ
ACTUAL | ]
GATE START STOP
M biFFERENCE —+ M= pIFFERENCE
GATE 1
WITHOUT
INTERPOLATORS
START [ 4— START DIFFERENCE +100ps
INTERPOLATORS CRENCE 100
sTOP STOP DIFF s I 7
INTERPOLATORS
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8-74. Without Interpolators, the Gate signal during a measurement would normally be
synchronous with the main clock (timebase). 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 5335A provide a method of determining the amount of time error (for
both start and stop events) and adjusting the pP’s “gate time” factor to compensate.

8-75. The MRC provides Start and Stop Interpolator pulses, representing the time difference
(error factor) between Channel A trigger events and the Timebase. To measure these pulses, a
dual slope integration scheme is used. Basically, the short 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 the charge rate. This “proportionally”
expands the interpolator error pulse by a factor of 200X. This integrated waveshape is then
squared and used to gate a time base signal into the Interpolator’s counter. The count in the
counter will proportionally reflect the length of the Interpolator pulse.

J—d 200+

~=—— INTERPOLATOR PULSE FROM MRC

1/200 SCALED DISCHARGE

RAPID CHARGE
VIA CONSTANT ——Lgn
CURRENT SOURCE

8-76. To convert the count in the Interpolator counter to real nanoseconds, the MRC provides
two calibration pulses; a short calibration pulse of 100ns and a long calibration pulse of 200ns. By
inputting each of these “known” pulse lengths into the same integrator and noting the number of
counts produced, a mathematical proportion is established, with which the true time for any
pulse length can be interpolated. For example, if the short (100ns) calibration pulse produced 200
counts, and the long (200ns) calibration pulse produced 400 counts, a pulse of 150ns 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 150ns.

ACCUMULATED
COUNTS

400 COUNTS : /

300 COUNTS |= == === ===

200 COUNTS

- TIME
150 ns
100 ns 200 ns

SHORT CAL INTP LONG CAL
COUNTS
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8-77. The final equation for determining the actual gate time is:
GATE TIME = (Counts in T-register) X 100ns

+ Count X - Count §

X 100ns (for the Start Interpolator)
Count L - Count X

_ Count X - Count S

X 100ns (for the Stop Interpolator)
Count L - Count X

where Count X = effective counts from Interpolation pulse
Count S = effective counts from short calibration pulse

Count L = effective counts from long calibration pulse

For example, given the following values:

Count in MRC’s E register =356
Count in MRC’s T register = 10
Count from Start Interpolator =100
Count from Stop Interpolator =230

Count fromsshort calibration pulse = 200
Count from long calibration pulse = 150 (+ 256)

GATE TIME = (10X 100ns) + 356 = 200 5 1ggns - 230 - 200
406 - 200 406 - 200

X 100ns =1000 +80.1 - 14.6 =1065.5ns

8-78. If this were a time interval measurement, the uP would be able to tell you the exact answer

to about 1ns accuracy. In actual measurements the interpolators will yield different counts, other
than the 200 and 400 counts indicated here.

8-79. The general measurement program routine is to make a measurement, read the MRC’s
registers, read the interpolator counters, perform the calculations, and display the results. In
between measurements, the MRC'’s registers and the interpolator’s counters are reset.

8-80. Auto-Triggering and Peak-Detectors

8-81. There are four major trigger modes used in the 5335A. The comparative relationship
between these modes is illustrated below.

INPUT

N
o 1 S
p-p _J ov B % —

sv 1

MODE “MANUAL" “PRESET” “AUTO PRESET" “AUTO
ADJUSTABLE"
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8-82. The MANUAL and PRESET modes derive the trigger level in a conventional fashion; by
setting the trigger level adjustment to some point between the hardwired -5V and +5V dc levels.
The AUTO triggering modes, however, derive their trigger levels, based on the amplitude and dc
component of the input signal. The AUTO PRESET mode sets the trigger level at the 50% point of
the input signal, and the AUTO AD)USTABLE mode allows selection of any level between the
positive and negative peak levels of the input signal.

8-83. An essential part of the AUTO Triggering modes is the operation of the Peak-Detectors,
which are used to produce DC levels, representative of the positive and negative peaks of the
input signal. Using these levels, the 50%, 10%, and 90% points of the input signal can be
determined. These points, totally relative to the input, are made available as trigger levels for
AUTO modes. Most measurements use the 50% point. Rise and Fall measurements use the 10%

and 90% points.
[ F i—; 2v-2(.6)
J_ 2.6m

-V 2V-2(.6)
a | 20K
2—-(.6)

POSITIVE
PEAK

D

-v

8-84. A basic peak-detector consists of a diode and a capacitor. This circuit, however, presents
several inherent problems; primarily the .6V drop across the diode and the non-linear response
related to the duty cycle of the input. The peak-detector circuit used in the 5335A compensates
for these factors by providing two parallel peak-detectors in a balanced configuration. One peak-
detector is used to compensate the other for any errors. For example, if the positive peak of the |
input sinewave is at +2V, the lower detector will charge the capacitor to about 2V-Vd. The upper
detector will charge the capacitor to about 2V-2vd and pass through a unity gain buffer, to offset
the lower detectors buffered output. The output will be +2V, and all factors due to the diodes
cancel out. There are four of these peak-detectors in the counter’s front end, one for each peak of
both channels. The diodes are reversed in the negative detectors.

8-85. To turn off the peak-detectors, the diodes need to be back biased. The operator turns off
the detectors by turning off the AUTO mode on the front panel. This switch is read by the
microprocessor, which controls the auto circuitry that back biases the detectors.

8-86. The outputs of the two channel peak-detectors are connected to either end of the trigger
level adjustment pot. When AUTO is off, the ends of the pot are at +5.2 and -5.2 which is the
Manual range of adjustment. When the AUTO mode is turned on, the ends of the trigger level
adjustment pot are the positive and negative peak levels of the input signal, provided by the
respective peak-detector. The entire range of trigger level adjustability is repositioned within the
peak-to-peak amplitude of the input signal, which for most situations vastly increases the
resolution of the setting.

8-21
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8-87. The Trigger Mode Multiplexors, controlled by the microprocessor, configure the selected
trigger level mode. In the MANUAL ADJUSTABLE mode, the trigger level goes through the
Trigger Mode mux, then through the Auto/Man muxto the input level shifting buffer. The +5 and
-5 volt levels used in the MANUAL mode are derived from circuitry that sets the peak detectors
to +5V and .-5V. In the AUTO ADJUSTABLE mode, the trigger level (derived from the input
peak detectors) go through the Trigger Mode mux and then through an Error Integrator, which
tries to adjust the trigger level to about zero. The difference error is then routed through an
analog switch to the input level shifting buffer, which correspondingly shifts the “input signal dc
level” to the error value. It is important to realize that in the HP5335A, the input Schmitt-Trigger/
Amplifier trigger level is ALWAYS set to zero, and thatitis the level of the input signal thatis varied
by the trigger level adjustment. In other words, instead of bringing the trigger point up to the
desired trigger setting, the INPUT SIGNAL LEVEL is brought down to the trigger point, which is
always zero.

8-88. The other two trigger modes, PRESET and AUTO PRESET, are special cases of Manual and
Auto Adjustable. For PRESET, the Trigger Mode Mux selects the analog ground input. The Error
Integrators are not used. For AUTO PRESET (the 50% point) the mid point of the resistor divider is
selected. Since the resistor divider network is tied to the peak detectors, the Error Integrators are
used. The resistor divider also provides the 10% and 90% points, selectable by the Trigger Mode
Mux for Rise and Fall modes.

8-89. Reading Trigger Levels

8-90. The 5335A has the ability to measure its trigger levels, using a dedicated dc voltmeter. A
single V-F DVM is used to measure all of the combinations of trigger levels, for both channels.

8-91. Using this arrangement, the microprocessor selects any one of the DC inputs to feed the
V-F converter. The output frequency is measured by the MRC and the uP calculates the
proportional voltage. The calculations use three known calibration points, 416 -5V, 0V, and +5V,
derived from a precision voltage reference on the power supply assembly. Pressing the TRIG LVL
key on the front panel directs the uP to measure and display the current Channel A and Channel B
trigger levels. The voltmeter alternately measures Channel A and Channel B; the display of both
levels, however, appears constant.
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8-92. Detailed Block Diagram Description

8-93. Inputs to the counter are received through Channels A, Channel B, Channel C, and the
DVM.

8-94. The front end amplifiers (Channel A and B) are a pair of high performance 200 MHz
matched circuits. They have a sensitivity of 25mV RMS, and can trigger at any point between £5
Volts. The input signal passes through the AC/DC select circuit, past the 50/1Meg ohm select
switch, through the X1/X10 attenuator switch, to the input impedance converter buffer. The
selection of Separate/Common is accomplished by a relay, controlled by the microprocessor.
This allows the selection of Sep/Com either by front panel control or via the HP-IB.

8-95. The input buffer circuit is a parallel amplifier configuration. The signalis split and buffered
in two parts. One part is AC coupled to a FET voltage follower, which buffers all the high
frequencies (above 10kHz). The other part is DC coupled to an Operational Amplifier, which
buffers the lower frequencies. The Trigger Level from the Trigger Mode multiplexor is also input
at this point to offset the signal. This signal is inverted, then reunited with the high frequency path.
The combined signal is then passed through an emitter follower transistor, through a protective
bridge limiter to the Schmitt-Amplifier. The Schmitt-Amp is a high performance, 300 MHz Band-
width device with settable hysteresis and a built-in three state trigger light circuit. The square
wave output of the Schmitt-Amp is then level-shifted to ECL, and input to the channel Signal
Multiplexor. The Channel A signal is also tapped off, and a divided-by-two version is inputto the
Multiplexor.

8-96. Triggering for each Channel is determined by the Trigger Mode Selector, from the four
major modes of triggering available; Manual, Preset, Auto-Preset, and Auto-Adjustable. Other
unique modes set trigger points to 10% and 90%, for rise and fall time measurements. Many of
these triggering modes involve the channel Peak-Detectors, which detect the voltage extremes of
the incoming signal. The microprocessor, responding to operator instruction and Function mode,
selects the proper trigger level, and directs it through the Trigger Mode Mux to the Input Buffer.
The trigger levels for both channels are also directed through a dedicated Trigger Level DVM, and
input to the Channel B Signal Mux.

8-23
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8-97. The Channel C input passes through a fused input BNC connector, through a protective
limiter to the PIN Diode Attenuator. This attenuator provides a nominal amount of control of
input sensitivity, via a front panel control. The output of the attenuator feeds the Broadband
Amplifier. The output of the Amplifier is prescaled by 20, via a decade divider and a binary divider.
This prescaled signal is then routed to the Channel B Signal Mux. A Peak Detector and Schmitt
Trigger circuit are used to effectively disable the Channel C output (via the Binary Divider)
whenever the Peak Detector level is below the threshold level. The uP enables the Channel C
through a Flip-flop which clocks the Binary Divider, allowing the prescaled signal to pass.

8-98. The Digital Voltmeter input passes through a programmable attenuator, controlled by the
uP, through a multiplexor to a V-to-F Convertor. The dc level is compared to avoltage reference,
and converted to a frequency. The output of the V-to-F is then buffered and routed to the
Channel A Signal Mux, and eventually to the MRC, where it can be counted, interpreted and
displayed as a voltage.

8-99. The desired output(s) of the Channel A and B Signal Multiplexors are selected by the
microprocessor, Level-shifted (to MRC specific logic levels) and input to the MRC as Chan A and
Chan B, respectively.

8-100. The MRC’s control register is directed by the uP to set up for the type of measurement,
and reset the counters, synchronizers and overflow flags. The Events and Time registers collect
the measurement data. The Status register monitors the E and T register overflow flags and the
state of the measurement. Whenever there is an overflow in either counting register, or the
measurement is completed, the MRC signals the uP via the IRQ (Interrupt Request) line. The uP
by polling the MRC’s Status register, identifies the source and type of request. The uP can then
read out the E and T registers, reset IRQ, and perform the indicated calculations. This information
is then latched into the display assembly. When the uP reads or writes data to the MRC the
Memory Ready line is used to slow the uP down to a speed compatible with the MRC. The MRC
holds this line low to temporarily delay the pP.

8-101. The measurementtime for the MRC is set either by a one-shot under front panel control,
or by the uP. The selected gate time is slightly modified by the uP to compensate for any error
factor determined by the interpolators. The gate time is continuously adjustable over two ranges,
NORM and FAST. NORM is nominally 20ms to 5s, and FAST is 100us to 20ms. A buffered TTL level
output is provided to the rear panel representing the gate signal. The Gate open and Gate closed
signals from the MRC are X-ORed to produce a GATE OUT signal. This signal is high when the gate
is closed and low when the gate is open.

8-102. The standard time base for the MRC is a 10 MHz crystal oscillator. Additionally, provisions
are made to allow for an optional high stability ovenized oscillator (i.e. HP 10811). The
microprocessor has its own associated oscillator, which generates an approximate 4MHz clock.
This signal is divided down to IMHz within the uP, and output to the counter as the main Enable
clock. All timing parameters within the counter are referenced to this clock.

8-103. Either 5 or 10 MHz may be used as an external reference. An Ext Ref Buffer/Multiplier
circuit accepts any submultiple of 10MHz, and outputs a 10MHz frequency. The buffer
automatically determines whether or not the Ext Ref input has enough amplitude to work.

8-104. The switching between the internal and external timebase signals is automatic. Whenever
an external reference is connected to the rear panel, an Ext Ref Peak Detector circuit senses the
signal and configures the Timebase Multiplexor to pass the Ext instead of the local oscillator. The
output of the Ext Ref Peak Detector also goes to the uP, which prompts the uPto turn on the front
panel External Timebase annunciator and send the status to any devices on the HP-IB. The
selected timebase is also buffered and provided to the rear panel for an auxiliary Timebase Out.
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8-105. The rear panel EXT ARM input, in conjunction with two three position slide switches,
allows the external arming of the start and/or stop of a measurement. The TTL EXT ARM inputis
buffered and converted to MRC compatible logic levels, and directed to the MRC. The MRC
internally compensates for external arming. Although externally armed, the measurement does
not start or stop until an input signal is received.

8-106. The DISPLAY assembly receives already decoded segment datafromthe uP, latches it and
inputs it to three LSI display IC’s. These IC’s then output the data, scanning the display with self-
contained strobe circuitry. All information from the keyboard is transferred to the uP through an
interrupt scheme. The front panel keys are arranged into a matrix. In the quiescent state, no
regular scanning of the matrix is performed. However, when a key is pressed, an interrupt line to
the uP is activated. The uP scans its 170 bus and identifies the keyboard. It then performs a
subroutine that scans the keyboard matrix, and responds to whatever key was pressed. If no key,
or more than one key is found pressed, the program ignores the interrupt.

8-107. The HP-IB Interface Logic Assembly serves as an interface between the 5335A and an
external controller, via the HP-1B Interface Bus. The circuitry includes bus buffers, decoding
ROMS and an LSI HP-IB interface IC. These circuits perform the handshake and interpret
commands, data, interrupts etc.

8-108. The Power Supply, using simple linear regulators, provides the following dc voltages:
+15V, =15V, +5V, -5.2V, and +3V. In addition, an un-regulated +24V for the optional oven
oscillator, and a precision +10.00V reference for the trigger level DVM is provided. All supplies,
except the +24V oven, are activated through a power relay, controlled by a low voltage front
panel power switch. An LED near the switch indicates the STANDBY power position, meaning all
supplies are disabled, except for the oven supply unless the instrument is completely
disconnected from the main power line.

8-109. BUILT-IN DIAGNOSTICS
8-110. Introduction

8-111. The 5335A Universal Counter is a microprocessor-based system with thirty-three built-in
diagnostic subroutines. These diagnostics can be used for automatic testing, and as an aid in
troubleshooting the 5335A. Most of the diagnostic subroutines are used in a SUPER-CHECK
routine. They can also be accessed directly for testing and troubleshooting of a specific section
of the counter. A combination of diagnostic subroutines can be used to isolate a faulty section
or group of components within the 5335A. Once the 5335A has been set in the diagnostic mode,
switching from one diagnostic to another may be as simple as keying in the desired diagnostic
number, with the exception of three diagnostics. (i.e., to exit Diagnostic #2, Diagnostic #6, and
Diagnostic #17, you must cycle the 5335A power switch to STBY and back ON again.)

8-112. Accessing the Built-In Diagnostics

8-113. To access the built-in diagnostics from the front panel, there are certain conditions
that must be met:

First, it is necessary to verify the proper operation of the KERNEL. The KERNEL is the heart
of the system, the minimum hardware that must be functioning properly to operate the
system. The KERNEL of the 5335A Universal Counter is the microprocessor (A4U28), the
ROMS (A4U22 and A4U23), the RAMS (A4U25 and A4U26), the bi-directional buffers
(A4U16 and A4U24), and the buffer (A4U27). (To verify the proper operation of the KERNEL,
start with the POWER-UP SELF-CHECK, refer to Table 8-3 step A.)

Second, the Address and the Data bus lines must not be shorted.
Third, the front panel display and keyboard must function properly.

Fourth, the power supplies and the microprocessor oscillators must be within specifications.

Service
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8-114. After successful completion of the POWER-UP SELF-CHECK, the 5335A must be setin the
diagnostic mode. This is done by calling up Special Function 99. To call up Special Function 99
press the 5335A keys: SCALE, SMOOTH, 99, ENTER. To address a specific diagnostic, press:
SCALE, the diagnostic number, and ENTER. Make sure the SCALE key lamp flashes after it is
pressed. The non-cyclic diagnostic subroutines can be re-enabled by simply pressing RESET.

8-115. Any failures during the power-up cycle will disable the counter and produce one of
the following:

1. A blank display.

2. A hieroglyphic is displayed.

3. Display shows a missing segment or digit.

4. Numbered ERROR or FAIL message is displayed.

NOTE

The fail messages are displayed in a continuous loop, and
generally indicate a hardware related problem. Error messages
indicate that the user has attempted an improper operation,
either through the keyboard or the HP-IB. Table 4-2 lists the
Error Messages, and Table 4-3 lists the Fail Messages.

8-116. DIAGNOSTIC #1 “SUPER CHECK”

8-117. This diagnostic exercises a large portion of the 5335A Universal Counter. First, the
microprocessor must be functioning properly. If it is not, the display may be blanked, a
hieroglyphic may be displayed, or the 5335A will not respond to the front panel keys. If this is the
case, the microprocessor can be tested using the Signature Analysis troubleshooting technique,
with the microprocessor set in the FREE RUN MODE. Refer to Table 8-6, Signature Analysis of the
Microprocessor, for the FREE RUN procedure. (See Figure 8-3, Troubleshooting Flowchart, for
further information concerning display types and possible failure messages.)

NOTE

For Signature Analysis troubleshooting, ensure that the 5335A
is NOT connected to the HP-IB bus.

8-118. Second, the ROMS (A4U22 and A4U23) are tested by the microprocessor, using a
CHECKSUM. Each 8K ROM is divided into four 2K blocks. The 16-bit CHECKSUM is stored in the
first two bytes of each 2K block. The CHECKSUM represents the correct arithmetic sum of the
rest of the bits in each 2K block. The microprocessor adds all the words stored in the remaining
bits of each 2K block and compares this with the CHECKSUM. If the resulting sum does not match
the CHECKSUM, FAILURES 1.0 — 1.9 will be displayed, or the 5335A display will be blanked.
Refer to Table 8-7 for the Signature Analysis of the ROMS.

8-119. If no failure is indicated at this point, there is a high probability that A4U28 (micro-
processor), A4U22 and A4U23 (ROMS), A4U24 and A4U27 (buffers), and A4U21 and A4U10 are
functioning properly.

8-120. The next test performed is on the RAMS. They are tested for their ability to be written to
and read from. The 5335A contains two RAMS, the microprocessor on-board RAM (internal to the
6802 microprocessor) and the U25/U26 RAM. When the same bit pattern that was written is not
read back, FAILURES 2.0 — 2.2 will be displayed, the display will be blank, or a hieroglyphic
could be displayed. If any of these failures are displayed by the 5335A, refer to Table 8-8 for the
Signature Analysis of the Output Ports. The procedure given in Table 8-8, uses the RAMS
to write the stimulus pattern for “key signature” troubleshooting in the A4 Main Logic Assembly,
A5 Keyboard and Display Assembly, A7 HP-IB Logic Assembly and in the A8 DVM Assembly.



Model 5335A
Service

TABLE 8-3

REFER TO}
STEP A,

‘ START ’

\

APPLY POWER
TO 53354
AND PERFORM
POWER-UP
SELF-CHECK

NORMAL FRONT
PANEL DISPLAY?

DISPLAY
TYPE?

PERFORM OPERATIONAL

VERIFICATION

UNIT IS
FUNCTIONING
PROPERLY

BLANK OR

SEE SECTION IV

{TABLE 41

CHECK P, OSCILLATORS, SUPPLIES,
SHORTED ADDRESS BUS OR DATA BUS :

HIEROGLYPHICS

MISSING

SEE TABLE 8-3, STEP C

DISPLAY, DISPLAY DRIVER,

SEGMENT
OR DIGIT

BUS CONNECTION
SEE TABLE 8-8 STIMULUS

FAIL 1.0 -1.9

ROM FAILURE; SEE TABLE 8-7

RAM FAILURE (A4U28, U25, U26)

FAIL 2.0 -2.2

SEE TABLE 8-8 (STIMULUS)

DATA BUS PROBLEM OR

FAIL 3.1 .33

FAIL 3.4 -35

A4US, U7, U8, U9, U13, AND U4
SEE TABLE 8-8 STIMULUS

ARMING SWITCH PROBLEM

FAIL 4.X

SEE TABLE 8-8 STIMULUS

MRC OR A4U7

SEE DIAG #9 AND #10

INTERPOLATOR PROBLEM;

FAIL5.1 -54

FAIL 8.X

DIAGNOSTIC 11, 12, 13, AND WAVEFORMS
SEE TABLE 8-9

A2U13, U4, U9, UG, U7, AND U1S

SEE DIAG #26, #27, #28

FAIL 7.X

A3 AMPLIFIER ASSEMBLY

Figure 8-3. Troubleshooting Flowchart
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8-121. The microprocessor then proceeds to test the front panel display board which includes
the annunciators, the momentary switches, the switch LED’s, and the front panel display LED’s. All
display and annunciator lamps turn on for about one second. Visual failures such as a defective
seven-segment-display, key lamp, or display annunciator will be detected during this portion
of the test.

8-122. Next, the DataBusis checked in two ways. Firsta ground signal is forced through Data line
six (D6). The microprocessor sets up the conditions for A4U20(12) to enable A4U16 and A4U10.
In turn A4U10 enables A4U19. Then A4U19(15) enables A4U15, which sets up the ground signal,
and forces the signal onto D6. Data line six sends the signal through A4U16 and A4U24 and back to
the microprocessor. The second place of the check is done by reading the Data Bus at the output
of the Interpolator Counters which were reset by the MRC [A4U6(29)]. Errors 3.1 through 3.3
will be displayed if the microprocessor does not receive the given expected conditions. The
procedure in Table 8-8, Signature Analysis of the Output Ports, should isolate any problem
developed while performing this test.

8-123. The proper internal operation of the MRC is verified next. The Status, Events and Time
registers are thoroughly tested, (i.e., reset condition, end-of-measurement status, and their
overflow conditions). Bidirectional buffer A4U7 is also tested in conjunction with the MRC.
Any 4.X failure displayed indicates a faulty MRC or a defective A4U7.

8-124. The next block of circuitry tested is the START and STOP interpolators. The MRC
generates a set of calibrating pulses and a Reset pulse. The calibrating pulses are used for
testing the Charge and Discharge current sources and A4U4 and A4U5. The Reset pulse resets
the interpolator counters at the end of each measurement test. A4U6, A4U4, A4U5, A4U8, A4U9,
A4U13, A4U14, and the interpolator circuits are tested in this section. If a failure occurs at this
point in the test, checkout the START and STOP interpolators by refering to Table 8-9, Trouble-
shooting the Interpolators.

8-125. The internal Trigger Level Voltmeter in the Amplifier Support Assembly (A2) is tested
next. The +5V, 0V and -5V references are read through A2U4 (selected by A2U15), and converted
to a frequency in A4U9, then level shifted by A2U8. The signal is then selected by A4U7 the
multiplexor, and again level-shifted by A2U6 into the MRC. Failures 6.1 through 6.3 will be
displayed if these circuits do not function properly.

8-126. The next major test is performed on the 5335A Front End. The Time Base Out (TBO)
must be connected to INPUT A. The presence of the signal in Channel A is sensed (if no signal is
present at INPUT A, ERROR 7.0 is displayed), then the accuracy of the applied signal is checked,
the COM A/SEP relay is checked in SEP and then in COM A (the presence and accuracy of the
signal in Channel B is verified), then the Channel A prescaler is tested (A2U11 and A2U7). Failures
7.1 through 7.5 will be displayed if any malfunction is detected at this time. A “FE PASS”
message will be displayed if all the above tests are successfully completed.

8-127. Three supplies are checked next in the A2 Amplifier Support Assembly. The +5V by
A2U4(2,6), the +3V by A2U4(12) and the -5.2V by A2U2(3). These voltages are converted into
their equivalent frequencies by A2U9 then routed through A2U8, A2U7, and A2U6 the MRC.
Refer to Table 8-4, Power Supply Test for the power supplies nominal voltages and
their tolerances.

8-128. The whole procedure is then repeated, looping back to check the ROMS again.
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5335A

8-129. DIAGNOSTIC #2: SIGNATURE ANALYSIS STIMULUS MODE

8-130. This diagnostic procedure is designed to test all the output type ports of the micro-
processor system. They are:

a. Gate Range — Output Control Flip/Flops (A4U11 and U18)

(
b. Keyboard — Display Control latch (A5U4)
Keyboard — Display Data latch (A5U5)
d. -HP-IB Data Output port (A7U1, U4, U7 and A14)3)
e.- DVM option Control latch (A8U3)

8-131. The Signature Analysis Stimulus Mode can be evoked through software (via the front
panel keys) or by hard-wire (using a jumper wire on A14). Table 8-8 describes the procedures
for activating the Signature Analysis Stimulus Mode, and provides the expected output
port signatures, :

8-132. DIAGNOSTIC #3 AND #4: FRONT END LATCH CONTROL TEST

8-133. These diagnostic subroutines are designed to aid in the troubleshooting of the Front End
Latch Control IC’s A2U15 and U12 and related circuitry, including A3K1in the standard front end.

8-134. They are also used to troubleshoot the latches of the programmable front end input
(option 040), A11U16, U17, U8 and U24 and the related circuitry, including A12K1 through K9.

8-135. Diagnostic #3 sets the outputs of the latches to a TTL “LOW’’ and Diagnostic #4 sets them
to a TTL“HIGH”. Use a logic probe, oscilloscope, or voltmeter to verify the logic levels of the latch
outputs, and that the levels change when going from Diagnostic #3 to #4.

o
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8-136. DIAGNOSTIC #5: FRONT END SWITCH TEST

8-137. This subroutine tests each of the following 5335A front end data switches:
Channel A and B X10
Channel A and B Slope
Channel A and B Preset
COM A
AUTO TRIG

NOTE
The Channel A and B 1MQ/50Q2 and AC/DC switches are not tested.
8-138. In this diagnostic, the leftmost eigHt digits of the display are used to give an active

response for each of the tested front end data switches. Begin by pressing all of the tested switches
(listed above) to the “IN” position. Key-up Diagnostic #5 and observe the following display:

0 5335A UNIVERSAL COUNTER
(/a HEWLETT-PACKARD

AUTO TRIG=IN
COM A=IN

“A” slope="L
“A’" PRESET off
“A” X10 ATTN=IN

“B” Slope="\L
““B" PRESET off
“B” X10 ATTN=IN

8-139. When a switch is active (“IN” position), the indicated LED should light. When released
(“OUT” position) the indicated LED should blank out. '

NOTE

This diagnostic is not operational with option 040.
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8-140. DIAGNOSTIC #6: REAR PANEL ARM-SLOPE SWITCH TEST

8-141. Thisis a subroutine that tests the A6 rear panel arming switches in their different modes of
operation; also tested is the External Time Base Input. In this diagnostic, the third through eighth
(from the left) digits are used to give an active response for various switches and inputs. Key up
Diagnostic #6 and observe the following display:

ﬁ 5335A UNIVERSAL COUNTER
ﬁ HEWLETT-PACKARD

FBLANK—
CYCLES WHEN ANY

MATH, STATISTICS,

- FUNCTION, GATE MODE,
AND CYCLE KEY

1S PRESSED

SHOWS “8” WHEN

EXT TIME BASE IS
CONNECTED, BLANK WHEN
EXT TIME BASE IS REMOVED

8-142. Placing the EXTERNAL ARM switches to the # or X positions should light up the
indicated LED. The OFF position should blank out both digits. During this test, if any of the
software-read front panel switches are pressed, the segments and decimal point of the third digit
from the left will cycle once (e.g., keys from the MATH, STATISTICS, FUNCTION, GATE MODE or
CYCLE blocks). If the Time Base Out is connected to the Time Base In while in this test, the fourth
digit from the left will display an eight “ 2 . To exit this subroutine, the 5335A power should be
turned off. :

8-143. DIAGNOSTIC #7: HP-IB SWITCH STATUS

8-144. This subroutine is designed to test the Status of the HP-IB address switches. In this
diagnostic, the second through eighth (from the left) digits are used to give an active response for
each of the seven HP-IB switches. Key up Diagnostic #7 and observe the display. The individual
LEDs will indicate the current status of the HP-IB switch as follows:

4 INSTRUMENT

TALK ONLY ADDRESS

| As o o @ A1

5335A UNIVERSAL COUNTER
(D

HEWLETT-PACKARD

FBLANKA

WHEN IN DIAGNOSTIC 7 THIS DIGIT REMAINS ON
REGARDLESS OF ADDRESS SWITCH POSITIONS

8-145. If the individual switch is set in the “1”’ position, the digit will be blanked; if itissetin the

“0” position, the digit will be turned on, i.e.,an“ 3 ” will be displayed. Changing the positions of
any of the switches should change the corresponding display. '
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8-146. DIAGNOSTIC #9: MRC SHORT TEST

8-147. This diagnostic does a check of the Multiple Register Counter (MRC) and the Time Base,
without testing the overflow network. The MRC status is checked at various points of a
measurement. The contents of the MRC’s “E” and “T” registers are tested to see if they match
under check measurement tolerances. The absolute value of the time base countis also checked.
The 5335A will display messages “FAIL 4.1 — 4.6” if any of the tests fail. See Table 4-3 for Fail
Messages. A ‘‘PASS” message will be displayed if all tests are within limits.

8-148. DIAGNOSTIC #10: MRC EXTENDED TEST

8-149. This diagnostic does a basic check of time base and the MRC as in Diagnostic #9.
Additionally, an extended test of the MRC is done by checking the slower decades and the
overflow network. Failure message 4.7 — 4.9 may be displayed during this subroutine. This
diagnostic routine takes about 10 seconds. If the MRC tests are within limits, a “PASS” message
will be displayed. :

8-150. DIAGNOSTIC #11, #12 AND #13: INTERPOLATOR COUNTERS TEST

8-151. These diagnostic subroutines are designed to aid in the troubleshooting of the START and
STOP interpolators: A4U5, U8, U4, U13, U14, U9, the Current Sources (U31A and B) plus related
circuitry. Short and long calibrating pulses are used to set up the interpolators for trouble-
shooting. Diagnostic #11 is set up with along calibrating pulse and it is cycled as fast as possible for
better oscilloscope viewing. While in this subroutine, the 5335A will display: “dIAG 117.

8-152. Diagnostic #12 is set up with a short calibrating pulse. The contents of the interpolator
counter will be displayed; two 3-digit numbers will be representing the START count (left
number) and the STOP count (right number). Both numbers should be similar (+ 10 counts).

8-153. Diagnostic #13 is similar to Diagnostic #11, but when in this subroutine the contents of the
interpolator counters are displayed. The numbers displayed should be approximately 26 to 86
counts less than the numbers displayed in Diagnostic #12.

8-154. See Table 8-9, Troubleshooting the Interpolators, for typical waveforms.

8-155. DIAGNOSTIC #14: FRONT END CHECK

8-156. This diagnostic subroutine is designed to check out the 5335A front end circuitry with a
10 MHz signal applied to INPUT A. Connect the rear panel TBO, (or an external 10 MHz sine wave
at =1V rms) to INPUT A. When Diagnostic #14 is keyed up, the following sequence of tests will be
performed automatically:

Presence of the signal in Channel A (if no signal, ERROR 7.0 is displayed)
b. Accuracy of the signal in Channel A (FAIL 7.1 if wrong frequency)

c. Check Channel B for Cross Talk (FAIL 7.2 if 10 MHz is detected in Channel B; SEP/COM A
in SEP)

d. Presence of signal in Channel B (FAIL 7.3 if no trigger through COM A)
e. Accuracy of signal in Channel B (FAIL 7.4 if wrong frequency)
f. Check Channel A prescaler (A2U11 and U7) (FAIL 7.5 if malfunctioning)

g. A “FE PASS” message will be displayed if all of the above tests are successfully completed.
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8-157. DIAGNOSTIC #15: FRONT PANEL DISPLAY TEST

8-158. This diagnostic subroutine turns on all of the 5335A front panel display LED’s, including
the annunciators and the momentary switches. The Channel A and B trigger lights and the
standby (STBY) LED are not tested. When Diagnostic #15 is keyed up, verify that all the indicated
LEDs light up.

NOTE

The display may flicker a bit. This is due to the fact that the
circuitry is being continuously written to by the uP.

8-159. DIAGNOSTIC #16: HP-IB ADDRESS SWITCH

8-160. This diagnostic will check the status of the HP-IB address switches, similar to Diagnostic
#7. This routine, however, decodes this information and displays a decimal HP-1B Bus address (i.e.
HP-1B Addr 28). While in this subroutine, any change in the setting of the switches will be
immediately decoded and the corresponding HP-IB Bus address will be displayed.

% 5335A UNIVERSAL COUNTER
(/’ HEWLETT-PACKARD

8-161. DIAGNOSTIC #17: KEYBOARD CHECK

8-162. This diagnostic subroutine is designed to verify the ability of the microprocessor to
identify an individual software-read front panel momentary switch when it is pressed. When
Diagnostic #17 is keyed up, a number should be displayed when any switch is pressed
corresponding to FIGURE A below. The selected key’s LED will remain ON while the number is
being displayed. A “+ 0” will be displayed in the exponent section of the display during the test.
To exit this diagnostic, the 5335A Power Switch must be cycled to STBY and back ON.

MATH FUNCTION se——
01 03 05 07 09 13 17 21 25

s STATISTICS mmm—m—

02 04 06 08 10 14 18 22 26
p=GATE MODE
Al 15 19 23 27 29 31 33
CYCLE
12 16 20 24 28 30 32 34
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8-163. DIAGNOSTIC #18 AND #19: DAC ADJUSTMENT (OPTION 040)

8-164. These diagnostic subroutines are designed to set up the trigger level DAC’s (A11U23 and
A11U21), for adjustment. These DAC’s are on A11 Assembly of the 5335A option 040 program-
mable front end.

8-165. When Diagnostic #18 is keyed up, this subroutine programs the Channel A and B trigger
level DAC’s to “0” volts.

8-166. When Diagnostic #19 is keyed up, this subroutine programs the Channel A and B trigger
level DAC’s for “~5.12" volts.

8-167. DIAGNOSTIC #20, #21 AND #22: DVM REFERENCE TEST (OPTION 020)

8-168. These diagnostic subroutines are designed to set up the DVM option to measure and
display the voltage and frequency of the -5V, GND and +5V references. These subroutines verify
all the A8 DVM circuitry, with the exception of ABU11.

8-169. When Diagnostic #20 is keyed up, with the “RANGE HOLD” OFF, the 5335A will display
the voltage of the -5V reference. With “RANGE HOLD” ON, the corresponding -5V reference
frequency will be displayed. (This is true for all diagnostics that read in volts.) In the same manner,
Diagnostics #21 and #22 measure and display the voltage and frequency of the GND (0.00V)
and 45V references. Refer to the following table for expected results:

DIAGNOSTIC
20 21 22
RANGE HOLD OFF -5.00000V 0.00000V +5.00000V
RANGE HOLD ON 900 Hz-V 6.1 kHz-V 11.3 kHz-V

' 8-170. DIAGNOSTIC #23, #24 AND #25: DVM RANGE TEST (OPTION 020)

8-171. These diagnostic subroutines force the DVM option into its LOW, MED, and HIGH range,
respectively. By inputting a known dc voltage to the DVM input, the input amplifier ABU11, the

“FET’s and transistor, which select the different ranges, can be tested. The autorange feature of the
DVM is disabled in these tests. :
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Figure 8-14. Diagnostics 20 through 25
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8-172. DIAGNOSTIC #26, #27 AND #28: TRIGGER LEVEL DVM REFERENCE TEST

8-173. These diagnostic subroutines set up the trigger level DVM in the A2 amplifier support
assembly so that the -5 volt, GND, (0.0 volt) and +5 volt reference voltages and frequencies can be
measured and displayed. These subroutines operate the same as Diagnostics #20, #21 and #22.
Diagnostic #26 programs the A4U4 multiplexer toread the -5V reference; Diagnostics #27 and #28
program the multiplexer to read the ground and +5 references respectively. A4U14, U15, U16, U4,
U8, U9 and U7 are exercised with these subroutines. Results:

DIAGNOSTIC
26 27 : 28
RANGE HOLD OFF -5.00000V GND REF +5.00000V
RANGE HOLD ON 190 Hz-Vv 1.9 kHz-v 3.7 kHz-v

8-174. DIAGNOSTIC #29 AND #30: TRIGGER LEVELS A AND B TEST

8-175. These diagnostic subroutines are similar to Diagnostic #26 through #28, except that the
actual trigger level voltage for both Channels A and B can be varied over the entire range during
this exercise. Again, the corresponding frequency for a given voltage can be displayed by
activating “RANGE HOLD”.

8-176. DIAGNOSTIC #31, #32, #33: A4 DVM POWER SUPPLIES TEST

8-177. These three diagnostics are similar to Diagnostics #26 through #28, except that the voltage
and frequency of the three power supplies are measured and displayed. Diagnostic #31 measures
the +5voltsupply, #32 measures the +3 voltsupply, and #32 measures the -5.2volt supply. Pressing
“RANGE HOLD” will display the corresponding frequencies. Results:

DIAGNOSTICS
| 31 32 33
RANGE HOLD OFF +5.00000V +3.00000V ~5.20000V
RANGE HOLD ON 3.75kHz-V | 3.05 kHz-v 100 Hz-V

8-178. DIAGNOSTIC #34: INCREMENTAL TESTING OF THE DAC’S
(OPTION 040) :

8-179. This diagnostic subroutine programs the DAC’s in the option 040 to step through
their voltage range (from -5.11V to +5.11V) in increments of 10 mV. This subroutine performs
a “functional” test on the DAC, verifying its proper operation. A visual check on the functioning
of the DAC can be obtained by connecting Trigger Level A (or B) from the 5335A rear panel
to an oscilloscope. The level will vary from -5.11 volts to +5.11 volts continuously. This
subroutine exercises the data latches A11U16, 17 and 24, the DAC’s A11U21 and U23, and the
multiplexer A11US, plus associated circuitry. When this diagnostic is accessed the 5335A will
display: “DIAG 34”,
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Figure 8-15. Diagnostics 26 through 33
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Table 8-3 Overall Troubleshooting

CAUTION

Before switching on the instrument, ensure the following:
1. The transformer primary is matched to the available line voltage.
2. The correct fuse is installed.
3. All safety precautions have been observed.

For details see Power Requirements, Line Voltage Selection, Power
Cables, and associated warnings and cautions in Section Il of this
manual.

A. POWER-UP/SELF-CHECK

First it is necessary to verify the proper operation of the KERNEL. The KERNEL is the heart of the system, the
minimum hardware that must be functioning properly to operate the system. The KERNEL of the 5335A
Universal Counter is the microprocessor (A4U28), the ROMS (A4U22 & A4U23), the RAMS (A4U25 & A4U26),
the bi-directional buffers (A4U16 & A4U24), and the buffer (A4U27).

When the counter is turned on an automatic internal check is made of the KERNEL, the MRC (A4U6), the
Start & Stop Interpolators, the A2 Voltage-to-Frequency converter, the input circuitry, the front panel
keyboard and display, and the interconnecting data buses. After the power-up sequence, the counter will
initialize itself. Ail Math and Statistics will be OFF, the function will be FREQ A, and the Gate and Cycle
Modes will be in NORM. All of the input controls will be set according to their switch positions.

Any failures during the power-up cycle will disable the counter and produce one of the following:
1. A blank display.
2. A hieroglyphic is displayed.
3. Display shows a missing segment or digit.
4,

Numbered ERROR or FAIL message is displayed.

Refer to Figure 8-3 Troubleshooting Flowchart, for further information concerning display types and
possible failure messages.

Proceed with the POWER-UP/SELF-CHECK as follows:
1. PRESET: 5335A Power Switch to STBY (OUT).
2. VERIFY: Red Standby Lamp is ON.,
3. SET: 5335A Power Switch to ON (IN).

4. VERIFY:
Red Standby Lamp is OFF.

b. All display and annunciator lamps turn on for about one second (excluding standby and trigger
lamps).

c. Then the display shows the HP-IB Address for about one second.
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Table 8-3. Overall Troubleshooting (Continued)

5. Successful completion of the POWER-UP SELF-CHECK is denoted by the following:
a. NO FAIL or ERROR messages Displayed.

b. Display shows “0.”

c. Hzlampis ON.

d. FREQ A lamp is ON.

e. All other lamps are off (except trigger).

Fan is ON.

NOTE

If the 5335A passes the POWER-UP SELF-CHECK, proceed to SECTION IV
of this manual and perform the Operational Verification in Table 4-1.

If afailure occurs at POWER-UP, one of the diagnostics from Table 8-10 may be used to isolate the failure.
(Refer to Figure 8-3 Troubleshooting Flowchart, for further information concerning display types and
possible failure messages.)

First establish that the 5335A responds to the keyboard commands by pressing any one of the FUNCTION,
MATH, STATISTICS, GATE MODE, or CYCLE keys. If the keyboard responds correctly the key lamp will light,
with the exception of the blue MATH keys. If one of the blue MATH keys is pressed the key lamp should flash.

If the 5335A responds to the keyboard commands proceed to the SUPER CHECK. If the keyboard does not
respond as indicated, proceed to Table 8-6 for the Signature Analysis of the microprocessor.

B. SUPER CHECK (Diagnostic 01)

The SUPER CHECK is a continuous diagnostic loop which will repeat until manually reset; during this cycle
the front end amplifiers are checked for accuracy, cross talk, attenuation and separate/common with the
input signal. In addition the 5335A checks the operation of the following:

ROMS

RAMS

DATA BUS

FRONT PANEL DISPLAY

MRC .

INTERPOLATORS

TRIGGER LEVEL REFERENCES (GND, 45V, -5V)
CHANNEL A & B TRIGGERING

SEP/COM RELAY

PRESCALER

POWER SUPPLY VOLTAGES (+5V, +3V, -5.2V)

NOTE

For a complete description of the SUPER CHECK refer to paragraph 8-116,
and to the Diag 01 Flow Chart, Figure 8-17, page 8-52.

To perform the SUPER CHECK proceed as follows:

1. Connect a 4-foot BNC cable (HP P/N 10503A) from the 5335A rear panel TIME BASE OUT to the
front panel INPUT A jack.
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Table 8-3. Overall Troubleshooting (Continued)

Service

2. Call up Special Function 99 by pressing the following 5335A keys:

a. SCALE (Verify the SCALE key lamp is flashing.)
b. SMOOTH (Display will show “SPECIAL +0”)

9 .
d 9

e. ENTER (Display will show “dIAG 01” for about 5 sec.)

3. VERIFY:
a. All display annunciator lamps turn ON for about 5 sec.

b. Successful completion of the SUPER CHECK test loop displays the message “FE PASS” forabout
15 sec. :

c. Display shows nominal values of 3 Supply Voltages:

5. 000 00 V
3.10000 V
-5.20000 V

d. The test then repeats itself.

NOTE

If TIME BASE OUT is not connected to INPUT A, ERROR 7.0 will be
displayed.

After successful entry into Special Function 99, any diagnostic can then be called up from the table of
diagnostics (Refer to Table 8-10). Just press SCALE, (Verify the SCALE key lamp is flashing), the diagnostic
number, and ENTER. The 5335A will access the given diagnostic.

Any failures are identified by a numbered ERROR or FAIL message. (For a description refer to ERROR/FAIL
MESSAGES, paragraph 8-115.) If a failure occurs, one of the diagnostics from Table 8-10 may be used to isolate
the failure. (Refer to Figure 8-3 Troubleshooting Flowchart, for further information concerning display types
and possible failure messages.)

C. PROCEDURE FOR INACCESSIBLE DIAGNOSTICS

If the diagnostics cannot be accessed, proceed as follows: (For example, the front panel display is blank and
the 5335A does not respond to the keyboard commands.)

1. Check the Power Supplies. Refer to Table 8-4, Power Supply Test.

2. Check the microprocessor oscillators. Refer to Table 8-5, Timebase and Microprocessor
Oscillator Tests. (If the supply voltages are correct, and the oscillators are operating properly,
go to step 3.)

3. Check the KERNEL of the 5335A. Refer to Table 8-6, Signature Analysis of the microprocessor.
This procedure is done with the microprocessor set in the FREE RUN MODE and is not dependent
on the front panel display. (If the signatures in Table 8-6 are correct, then the Address Bus is
functioning properly. Proceed to step 4.) )

4. Check the ROMS and the Data lines. Refer to Table 8-7, Signature Analysis of the ROMS. (If the
signatures in Table 8-7 are correct, the Data Bus is functioning properly. Go to step 5.)

5. Check the Keyboard and Display Assembly (A5) for open traces or open circuits, and the cable (W4)
that connects the Keyboard and Display Assembly to the Main Logic Assembly (A4) for opens.
(Refer to Figure 8-22, 5335A Assembly and Cable Locator.)
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START

Y

CONNECT TBO TO INPUT A.
TURN ON 5335A.

Y

* ALL ANNUNCIATOR LAMPS TURNS
ON SIMULTANEOUSLY

* SELECTED HP-IB ADDRESS DISPLAYED
e“0. " DISPLAYED

*10.000 000 +6 IS DISPLAYED

*“Hz" + "FREQ A" LED ON

*“GATE” AND TLA LIGHT FLASHING

'

PRESS: SCALE, SMOOTH,
99, ENTER

)

CHECKS Ad4U22 AND A4U23
ROMS

!

CHECKS RAMS
A4U28, U25, U26

'

TURNS ON THE FRONT
PANEL DISPLAY AND
ANNUNCIATOR LAMPS

CHECKS DATA BUS BY WAY
OF INTERPOLATOR COUNTERS

TEST MRC A4U6 AND U7

)

CHECKS START AND STOP
INTERPOLATORS

{

FRONT END TEST:
* PRESENCE AND ACCURACY OF SIGNAL
* CHANNEL A AND B SEP/COM A

* PRE-SCALER

+6V, +3V +-5.2v
SUPPLIES ARE DISPLAYED

]

\ POWER-UP
SUB-ROUTINE

DIAG 15

DIAG 9, 10

DIAG 11,12, 13

DIAG 14

DIAG 31, 32 AND 33
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Figure 8-17. Diagnostic 01 Flowchart
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Table 8-4. Power Supply Test

Service

To verify proper operation of the 5335A, A1 Power Supply Assembly (05335-60001), check the seven
DC voltages labeled on the A1 Power Supply board and the AC voltage on A1J1 (4,4). If you have
option 020 (DVM Assembly 05335-60008), check the AC voltage on A1J1(4) going to the DVM via the
- A2 Assembly (05335-60002), and on the DVM board (05335-60008).

There are two adjustable supplies on the A1 Power Supply board, the +3.1V supply and the +15.7v
supply. Make sure that all supply voltages are within tolerance.

VOLTAGE (VDC) TOLERANCE (VDC) ADJUSTMENT
+15.70 +0.20 ATR15
-15.00 +0.75 NONE
+10.00 +0.01 NONE
+ 5.00 +0.12 NONE
- 5.20 +0.15 NONE
+ 3.10 +0.05 A1R1
+24.50 +2.50 NONE

If any of the voltages are not present at the supplies, check voltages at the fuse holders and at AICR8
(pins marked + and - on the PC board and the schematic). Refer to the A1(05335-60001) power supply
schematic for additional information. If the voltages are present at the fuse holders, but not at the
supplies, suspect the A1K1 relay.

If any of the Power Supply voltages are low isolate the A1 Power Supply Assembly by disconnecting

the following:

a. the Amplifier Support Assembly 05335-60002 (A2) from the Power supply Assembly (A1).

b. the Main Logic Assembly 05335-60004 (A4) from the Power Supply Assembly (A1) via W2.

c. the Keyboard and Display Assembly 05335-60005 (A5) from the Main Logic Assembly 05335-60004
(A4) via W4,

If the Power Supply voltages do not come back up to the specified values, troubleshoot the power
supplies on A1.

If the Power Supply voltages come back up to the specified values reconnect (a), (b), and (c) in step (4)
one at a time, checking the supply voltages on A1 after each assembly is reconnected. This will enable
you to determine which assembly is loading down the supply voltages.

After determining which assembly is loading down the voltage, proceed to troubleshoot the
faulty assembly.
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Table 8-5. Timebase and Microprocessor Oscillator Tests

A. 10 MHz TIMEBASE OSCILLATOR

1. To verify the proper operation of the 10 MHz timebase oscillator (Y1) on the Main Logic Assembly
(A4), and the associated circuitry, check for the presence of the 10 MHz signal at Test Point marked
“CLK” [same as A4U6 (21}], and compare with the following typical waveform in Figure 8-4:

TIME BASE OSCILLATOR A4U6(21)

I 0.5V

—ov

F— 20 nanoseconds
Figure 8-18. 10 MHz Timebase Oscillator Signal

2. Iftheinternal 10 MHz signal is not present at test point “CLK”, or A4U6(21), backtrace to determine
if the signal is present at A4Y1, A4U2B, and A4U1.

3. If the option 010 ovenized oscillator is installed, and the 10 MHz signal is not present at test point
“CLK” or A4U6(21),check tosee if the signal is presentat A4U1(6). If the 10 MHz signal is not present
at A4U1, check the voltage regulator (A4U29) for +12.15V at pin (1), and +24.5V at pin (3). If the
voltages are present at A4U29 (1 and 3), suspect the ovenized oscillator.

B. 4 MHz MICROPROCESSOR OSCILLATOR

1. Verify that the 4 MHz Microprocessor Oscillator signal is present at A4U28(38) and compare with
the following typical waveform shown in Figure 8-5:

PROCESSOR OSCILLATOR A4U28(38)

IR

—ov

F—= 0.05 us

Figure 8-19. 4 MHz Microprocessor Oscillator Signal
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Table 8-5. Timebase and Microprocessor Oscillator Tests (Continued)

2. If the 4 MHz signal is not present at A4U28(38), suspect A4Y2. If the 4 MHz signal is present, verify
that the 1 MHz signal at A4U28(37) is present and that it is similar to the following waveform
in Figure 8-6:

A4U28(37)

—ov

Figure 8-20. 1 MHz Microprocessor Oscillator Signal

3. If the 1 MHz signal is not present at A4U28(37), suspect A4U28,
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Table 8-6. Signature Analysis of the Microprocessor

This procedure is designed to test the uP (A4U28) and its associated hardware. The circuitry is tested using
signature analysis with the uP in the FREE RUN mode.

1. Connect the Signature Analyzer START, STOP, and CLOCK leads to the appropriate test pins next to

the A4U28 Microprocessor. Set the START, STOP, and CLOCK keys on the Signature Analyzer to the

- Ensure that the Signature Analyzer CLOCK Pod lead is connected to the test
Y

negative edge ( _f )

pin marked “CK1”,

2. Connect a jumper between the test points marked “SA” and “G”, located between A4U12 and A4U21.
This will set the Microprocessor in the “FREE RUN” mode.

3. Press the 5335A power key to STBY then ON. The first signature to be verified is the +5V signature
(0003). If this signature is correct, it signifies proper connection of the signature analyzer.

4. Verify the following A4U28 Signatures:

PIN# ADDRESS LINE SIGNATURE
9 0 vuuu
10 1 FFFF
1 2 8484
12 3 P763
13 4 1U5P
14 5 0356
15 6 U759
16 7 6F9A
17 8 7791
18 9 6321
19 10 37C5
20 n 6U28
22 12 4FCA
23 13 4868
24 14 IuP1
25 15 0001
5. Verify the following associated hardware KEY signatures:
DEVICE# u10 umn uU12 uU19 U20 u21
PIN# SIGNATURES
1 9AAC P50C FFFF
2 0356 4868 8484
3 U759 9UP1 4FCA P763 0000
4 5434 4FC9 0000
5 2002 01H7 PU4A
6 PU4A 099C 3714 0003
7 01H4
8 0000 099C 48C7 0000
9 3282 01H4 01H7 7FH1
10 AH63 01H7 FH24
1 4FCA H27U 0003
12 6F9A 27F0 9AAC
13 uUP1 UHUS 7F30
14 4868 0003 F33U
15 0000 33F2
16 0003
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Table 8-6. Signature Analysis of the Microprocessor (Continued)

Verify the following signatures on A7 (HP-IB Logic Assembly). Ensure the Signature Analyzer CLOCK
(CK1), START and STOP keys are negative ( £ )

TEST POINT SIGNATURE
A7U1(4) P546
A7U2(5) use7
A7U2(11) 7APA

If the above signatures are correct at the specified key points, proceed to Table 8-7 for the Signature
Analysis of the ROMS.
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Table 8-7. Signature Analysis of the ROMS

This procedure is designed to test the ROMS (A4U22 and A4U23) using signature analysis, with the uPsetin
the FREE RUN mode.

1.

Connect the Signature Analyzer START and STOP leads to the appropriate test pins next to the A4U28
microprocessor, marked “S”. The CLOCK Pod lead should be connected to the test pin marked ““CK2”
(located next to A4U23) when testing A4U23, and to “‘CK3”’ (located next to A4U22) when testing A4U22.
Set the Signature Analyzer keys as follows:

START and STOP ............... (neg.) X

Connect ajumper between test points marked “SA” and “G”’, located between A4U12and A4U21. This
will set the processor in the “FREE RUN” mode.

Verify the following signatures on the A4U23 ROM. Ensure the Signature Analyzer CLOCK (CK2) key is
set ( f ) positive, and the START and STOP keys are set negative (7} ).

PIN# DATA LINE SIGNATURE

9 0 F847
10 1 UP57
n 2 Co58
13 3 3867
14 4 2C79
15 5 08C4
16 6 FP12
17 7 5770

5. Verify the following signatures on the A4U22 ROM. Ensure the Signature Analyzer CLOCK (CK3) key

is set positive (_£ ), and the START and STOP keys are set negative ( )

PIN# DATALINE  SIGNATURE

9 0 964C
10 1 1F42
1 2 5A38
13 3 F9AS5
14 4 U94H
15 5 11F0
16 6 C1C3
17 7 2PAO

If the signatures are correct, proceed to Table 8-8 for the Signature Analysis of the output ports in
“STIMULUS” mode. If any signatures are incorrect, suspect a faulty data bus (check for shorts),
(A4U10) the 2-4 decoder, (A4U12A and A4U12E) the inverters, (A4U21 and A4U24) the Bidirectional
buffers, (A4U27) buffer or (A4U28) the microprocessor. '
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Table 8-8. Signature Analysis of the Output Ports

Service

Diagnostic #2is designed to test all output ports. Thecircuitry is tested using signature analysis with the 5335A
set in the STIMULUS MODE. To avoid “PILOT ERROR” in setting up the diagnostic, the input ports are not
tested. The output ports tested in this procedure are: :

1. Gate Range/Output control Flip Flops (A4U17 and A4U18)

2. Keyboard/Display control latch (A5U4)

3. Keyboard/Display Data latch (A5U5)

4. HP-IB Data Output Ports (A7U1, A7U4, A7U7 and A14)3)
5. DVM option control latch (ABU3)

One of the following two methods can be used to enable Diagnostic #2:

1.

By software: If the processor can communicate with the keyboard, press: SCALE, SMOOTH, 99,
ENTER. Wait 5 seconds, press: SCALE, 2, ENTER. The 5335A will display “dIAG 02”, enabling the
stimulus mode.

By hardware: Press the 5335A Power Switch to STBY. Place A6 onthe HP-1B Address Switch (A1451A6) in
the “1”” position (UP). Connect a jumper between the two plated-through holes marked “I” located
between A14)2 and A14S1 (marked “SW1”). Press the 5335A Power Switch ON. If the jumper has been

connected properly all display annunciator lamps will turn ON and stay ON, enabling the
stimulus mode.

After the 5335A has been set in the STIMULUS MODE:

1

Connect the Signature Analyzer START, STOP, and CLOCK leads to the appropriate test pins next to
the A4U28 microprocessor chip. Set the START, STOP, and CLOCK keys on the Signature Analyzer to the

negative edge ( \ ). Ensure that the Signature Analyzer CLOCK pod lead is connected to the test pin
marked “CK1".

Verify the +5V characteristic signature is 6PCU. If this signature is correct, it means the Signature
Analyzer is connected properly.

Verify the following Key Signatures at the Output Ports:
a. Gate Range/Output control Flip Flops on A4 (Main Logic Assy):

AGUTB (9) oooveeieeieen s, A95H
AQUIB (11) oooveeeeninnnnn. “... 9558
AQUIZ (9) oovreeeeeeneenannanns A95H
ABUIZ (11) eiiiiieinieiennn, 9558

b. Keyboard/Display Control Latch on A5 (Keyboard and Display Assy):

A5U4 (27,10,15) ..eeevriiinnnnn. 1A95
ASU4 (9) ooireeiininnennnnnns 4101

c. Keyboard/Display Control Latch on A5 (Keyboard and Display Assy):

A5U5 (2,5,6,9,12,15,16,19) ........ F1A9
ASUS (11) vvviiiiiiin i nee 2F44
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Table 8-8. Signature Analysis of the Output Ports (Continued)

d. HP-1B Data Output port on A7 (HP-IB Logic Assy) and A14)3 (HP-IB connector):

A7U1 (29 through 36) ........... 02A5
A7U4 (2,3,5,6,10,11,13,14) ........ 02A5
A7U7 (2,3,5,6,10,11,13,14) ........ 02A5
A14)3 (1 through 4 and

13 through 16) ................ 02A5

e. DVM Option Control Latch on A8 (DVM Assy):

ABU3 (27,10,15) .......cooei.... 95H2
ABU3 (9) ..vivvinn e, HOF8

4. If any of these “key-point” signatures are not correct, proceed to back-trace the signatures. Suspect
the RAMS A4U25 or A4U26, the D-Flip Flops A4U17 or A4U18, or the microprocessor (A4U28). (Check
for shorted components). Refer to Table 8-6 for the Signature Analysis of the microprocessor.
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Table 8-9. Troubleshooting the Interpolators

Service

Special Diagnostic subroutines #11, #12, and #13 can be used to verify the proper operation, or to
troubleshoot the START and STOP interpolators in the 5335A. Proper functioning of the analog portion of
the interpolators is verified by observing waveforms at key points on the Main Logic Assembly (A4).

Diagnostic #11 is used exclusively for observing the waveforms at specified key points. The numbersin the
interpolator counters are not displayed. The 5335A display will show: “dIAG 11”.

Diagnostic #12 displays two groups of 3-digit numbers. The number on the left side of the display shows the
count in the START interpolator, and the number on the right side of the display shows the count in the
STOP interpolator. Both numbers should be approximately + 10 counts of each other.

Diagnostic #13 also displays two groups of 3-digit numbers, showing the counts in both the START and STOP
interpolators. The counts displayed should be approximately 26 to 86 counts less than the counts displayed
by Diagnostic #12.

NOTE

The number displayed is the interpolator count minus 256. An 8 bit
counter is used as a 9 bit counter in this mode; the ninth bit is assumed.

Both Diagnostics 12and 13can also be used to observe waveforms at specified key points onthe A4assembly.
Since the circuitry for both the START and STOP interpolators is identical, the waveforms shown apply to
both circuits.

To access Diagnostics #11, #12, or #13 put the 5335A in the diagnostic mode by calling up Special Function 99.
This can be done by pressing the 5335A keys: SCALE, SMOOTH, 99, ENTER. Wait 5 seconds before selecting
the diagnostic, then to access one of the following diagnostics proceed as indicated:

Diagnostic #11, press: SCALE, 11, ENTER.
Diagnostic #12, press: SCALE, 12, ENTER.
Diagnostic #13, press: SCALE, 13, ENTER.

DIAGNOSTIC 11
R DIAG 11

TOP: Output of A4U31B, pin 6
and A4U31A, pin 13; fast and

: IZV slow current sources. Check
| for linearity.

-0V BOTTOM: Input of A4US5, pin 3 and
’ A4U4 pin 3; comparator gates.

-0V

TIME BASE: X1 f5 us
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Table 8-9. Troubleshooting the Interpolators (Continued)

DIAGNOSTIC 11 A4U4(11) and U5(11)

DIAG 11

Output of A4U4 pin 11, and A4US5,
pin 11; comparator gates.

o

DIAG 12

TOP: Output of A4U31B, pin 6,
and A4U31A pin 13; fast and

IZV slow current sources. Check
for linearity.

i —0V  BOTTOM: Input of A4US, pin 3, and
A4U4, pin 3; comparator gates.

TIME BASE: X1 e—e{5 us

DIAGNOSTIC 12 A4U4(17) and A4U5(11)

DIAG 12

Output of A4U4, pin 11, and A4Us5,
pin 11; comparator gates.
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DIAGNOSTIC 13

TIME BASE: X1

DIAGNOSTIC 13

f—i5 us

A4U4(11) and U511

t— 10 us

)

Iw

DIAG 13

TOP: Output of A4U31B, pin 6,
and A4U31A, pin 13; fast and
slow current sources. Check
for linearity.

BOTTOM: Input to A4U5, pin 3, and
A4U4, pin 3; comparator gates.

DIAG 13

Output of A4U4, pin 11, and A4US5,
pin 11; comparator gates.
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Table 8-10. Diagnostics

DIAGNOSTIC # DESCRIPTION COMMENTS
0 SUPERCHECK
1 (SCALE = 0 AUTOSETS TO 1)
2 STIM MODE OF SIGNATURE ANALYSIS
3 SETS FRONT END CONTROL TO 0'S programmable
4 SETS FRONT END CONTROL TO 1S input version
5 DISPLAYS FRONT END SWITCH DATA
6 DISPLAYS REAR SWITCH GROUP DATA
7 DISPLAYS HP-IB ADDR SWITCHES
8 PROD TEST OF ALL SWITCHES
9 DOES SHORT CHECK OF MRC
10 DOES EXTENDED CHECK OF MRC checks overflow bit
1 INTERPOLATE LONG, NO DISPLAY (FAST)
12 INTERPOLATE SHORT, W/DISPLAY
13 INTERPOLATE LONG, W/DISPLAY
14 CHECKS FRONT END USING TIMEBASE OUT
15 TURNS ON ALL DISPLAY ANNUNCIATORS
16 DISPLAYS THE HP-IB ADDRESS
17 DISPLAYS KEY # (OPER-CODE)
18 TWEEK DACS TO ZERO
19 TWEEK DACS TO -5.12V
20 DVM MUX = -5V REF
21 DVM MUX = GND REF )
22 DVM MUX = +5V REF DVMV —F
23 DVM MUX = INPUT, RANGE = LOW
24 DVM MUX = INPUT, RANGE = MED
25 DVM MUX = INPUT, RANGE = HIGH
26 TRIG DVM = -5V REF
27 TRIG DVM = GND REF
28 TRIG DVM = +5V REF
29 TRIG DVM = TRIG A INPUT AUT_O TRIG
30 TRIG DVM = TRIG B INPUT " must be OUT
31 TRIG DVM = +5 VOLT SUPPLY
32 TRIG DVM = +3 VOLT SUPPLY
33 TRIG DVM = -5.2 VOLT SUPPLY
34 INCREMENTAL TESTING OF DACS

NOTE

All dIAG volts read in (volts) with “RANGEHOLD"’ off and read in V/F
frequency out (Hz-volts) with “RANGEHOLD” on.
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At

Part of Figure 8-23. AT Power Supply Assembly
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Part of Figure 8-24. A2 Amplifier Support Assembly
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Part of Figure 8-25. A3 Amplifier Buffer Assembly
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A4

Part of Figure 8-26. A4 Main Logic Assembly
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Part of Figure 8-27. A5 Keyboard and Display Assembly
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Part of Figure 8-28. A6 Rear Panel Assembly
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Part of Figure 8-29. A7 HP-1B Logic Assembly and A14 HP-IB Connector Assembly
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(Rotated 90° Clockwise for Viewing)
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Part of Figure 8-30. A8 DVM Assembly
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Part of Figure 8-31. A3 Channel C Assembly
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Part of Figure 8-32. A15 10 MHz Oscillator (Model 10544A) Option 010
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