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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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LOGIC OF’EENASING 5335A00RPTION
MANUAL DOCUMENTATION
INTRODUCTORY
FUNDAMENTALS - < OPERATING GUIDE
OF ELECTRONIC < ) for the 5335A with
COUNTERS N 4 the HP 9835A as
5952-7506 . controller.
5952-7587

t

PROGRAMMING

NOTES
Y
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HP-IB " R 5335A
PROGRAMMING Q ) QUICK REFERENCE
HINTS v GUIDE
59300-90005

ivr

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-IB 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.

xi
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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 1-7 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 11l, 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 aSafety 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.

1-1
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Table 1-1. Specifications

INPUT CHARACTERISTICS
(Channel A and B)

Range:
DC coupled, 0 to 100 MHaz.
AC 1 M1, 30 Hz to 100 MHz.
AC 50 £1, 200 KHz 10 100 MHz.
NOTE: Channel A range 200 MHz when
in Frequency A and Ratio modes.
Sensitivity (X1):
25 mV rms sine wave.
75 mV peak-lo-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 dc.

Crosstalk (X1): <500 mV rms, 0 to 100 MHz,
or < 250 mV rms, 100 to 200 MHz, sine wave in
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: Sel to NOMINAL 504, point of
input signal,
Adjustable: NOMINALLY between + and -
peaks of input signal.

Auto Trigger (X1):

Range (50% duty cycle):

DC coupled, 30 Hz to 200 MHz.

AC 1 Mi1, 30 Hz to 200 MHz.

AC 50 {1, 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 {1 NOMINAL, switchable. In
COMMON A, 1 M{1 is shunted by < 50 pf.

Attenuator: X1 or X10 NOMINAL, switchable.

Slope: Independent selection of + or - slope.

Channel Input: SEPARATE or COMMON A,
switchable.

Damage Level (AC or DC):

1M X 1
DCto2kHz ........ 250V (DC +AC rms)
2to 100 kHz ... (5 X 105V rms Hz) /FREQ
=100kHz ... . SVWrms
1 M0 X 10:
DCto20kHz ....... 250V (DC + AC rms)
2010 W00 kHz ... (5 X 105V rms Hz) /FREQ
I RHE oovinmsiin s mornnss 50V rms
5010:
DCo200MHz ............coe.. SV rms
FREQUENCY A

Range: 0 to 200 MHz, prescaled by 2.
LSD** Displayed:

1 ns ok
Gate Time X FREQ. {e.q., 9 digils in a second)
Resolution:
+@XLSD)+ 1ax TuggerEror™® oy pppny

Gate Time
Accuracy: * (Resolution) * (Time Base Error)
X FREQ.

PERIOD A

Range: 10 ns to 107s.
LSD** Displayed:

1 ns s
Goate Time X PER. (e.g. 9 digis in a second)
Resolution:
+@XLSDy+ 1ax mggerEror™ y peg

Gate Time
Accuracy: * (Resolution)  (Time Base Error)
X PER
Period Average: User selects MEAN function, and
n =100, or n = 1,000

TIME INTERVAL A—-B

Range: 0 ns to 107s.

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

Resolution: + (2 X LSD) +(START Trigger Errar**)
+ [STOP Trigger Error**),

Accuracy: * (Resolution) + (Time Base Error) X
T1 £ (Triager 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), [rom panel Gate Adjust control
inserts a variable delay between START and
enabling of STOP. Electrical inputs during detay
are ignored. Delay ranges are same as gate time
ranges (100 ps 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
nverse 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 1o
25 MHz repetition rates (50% duty cycle).

Minimum Pulse Height: 500 mV peak-1o0-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 10 COMMON A
with 10% and 90% trigger levels,
Gate Mode: MIN only.

PULSE WIDTH A

Range: 5 nis 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 99, 0 10 100 MHz.
Trigger Point Range: 40" 10 &0 of pulse height.
LSD** Displayed:
1 ns )
PER X 100,
Resolution:
PULSE + | PULSE Resolution |

* ' 7 PER - | PER Resolution |
- DUTY CY).
Accuracy:
i PULSE + | PULSE Accuracy | X 100"
= PER - | PER Accuracy | "
- DUTY CY).
Gate Mode: MIN only.
NOTE: Constant duty cycle required during
measurement.

X100

SLEW RATE** A

Range: 50 V//s 1o 10° V/s slew rate with 50 Hz 1o

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:

I ns

| RISE/FALL |
Resolution:

e | TRIG LVL B - TRIG LVL A | + 20 mV

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

- |SLEW |
Accuracy:
JTRIGLVLB - TRIG LVL A | X 1.003 +40mV
IRISE/FALL | - |RISE/FALL Accuracy|

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

X SLEW: three digits maximum

+

RATIO A/B

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

where FREQ is higher frequency alter prescaling.
Resolution:
+ LSD + —Lngger Error o oy
Gate Time
where Trigger Error is on lower
frequency alter prescaling.
Accuracy: Same as Resolution.

TOTALIZE A

Range: 0 10 100 MHz.

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

Count Reset: \ia RESET key.

HP-IB Output: Tolalize 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 Specilications".

**See Definitions section for further information.
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PHASE** A rel B

Range: -180° to 360", Range Hold ofi, or (" to
360", Range Hold on, with signal repetition
rates of 30 Hz 10 1 MHz.

Minimum Signal: 100 mV rms.

LSD** Displayed: 0.1°

Resolution:

, | Ty + 1Ty Resolution| + Tip + | Tlp Resolution)
i 2[PER A - |PER A Resolution | |
— PHASE (expressed in + degrees)

Input Mode: Automatically set to 50 trigger
level in A and B channels.
Gate Mode: MIN only.

NOTE: Constani phase required during measure
ment.

Accuracy:
ITh 0 Tl oo o 0TL 0 T e

2 IPER + PER

= PHASE tesprimsed -

* Hesedutem + « A60°
vrror!

thujras |

—15° 4
Channel B = 1.5V rms (Sine Wave)
—10° 4
8
woogel
WV rms
0’ Channel A
t t } —t — (Sine Wave)
0.1 0.3 0.5 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 measuremenlt uncertainly 1ends to be positive.
Tly and Tl, are times between 50" points of A and B as illustrated in the DEFINITIONS section.

Tl error and Tly 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 wolis.
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 7/month.

Temperature: <4 X 10 & 0 to 50°C.

Line Voltage: < 1 % 10°7 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 ki};

5V rms maximum,
Time Base Out: 10 MHz, =1V p-p into 50 {1 via
rear panel.

**See Definitions section lor 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: Siatistics 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

Display = - —_— X
splay Normalize Scale.

MNumbers are entered via blue labeled keys.
DISABLE key will toagle off and on all active
math keys,

Number Value Range: *1 x 10-%to £ 9% 109,

Last Display: Causes value of previous display
1o Offsel (1egative value), Normalize, or Scale
all subsequent measurements,

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

HEWLETT-PACKARD
INTERFACE BUS

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

{~1 ms 1o 1s), Gate Open/Close (gate
limes 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 outpu! format con
sisting ol 19 characters plus CR and LF output
in TYPICALLY 8 ms. Number ol readings
second dependent on lunction, 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 memary.

Gate: Minimum, manual, or continuously variable
(NORM/FAST) via Gate Adj. control.
NORM: 20 ms 10 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 kel

Minimum Start to Stop Time: 200 ns.

Trigger Level Out: DC output into 1 M{l 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 Ibs. B 0z.); shipping,
13.6 kg (30 Ibs.).

Dimensions: 4255 mm W X 132.6 mm H
* 345.4 mm D (16%" x 5% x 13%7), not
including removable handles.

1-3
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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 % 10 Yrms for 1s average.

Temperature: <7 % 10 , 0 10 50°C.

Line Voltage: <1 x 10 '° for 10% change.

Warm-Up: Within 5 %10 ? of final value in
20 min,

Option 020: DC Digital Voltmeter

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

Sensitivity: 100 uV, 1 mV, 10 mV, 100 mV for
IV, £ 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 Coelficient: = (0.0055' of
reading + 0.005% of range)/°C; lor 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 WV)? + e, 2

Input slew rate at trigger paint

rms  typical

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

Trigger Level and Trigger Point {X1}:

Acwal Trigger
Paint |+ Slope)
36 mv
Hysteresis Trigger Level
Band (X1) Reading
36 mv
Actual Trigger

Ar! 1 py \Paint (-Stope)

£t = 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 M1+ 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.
MNormal Mode Rejection: 30 dB at 50/60 Hz.

Effective Common Mode Rejection (1 kil
unbalanced): = 110 dB a1 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 | 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 (+)—|a—ruise 1-;—»!
]

Trigger |
Paint

DUTY CY =

X 100%;

f——PER ————————

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

SLEW =

Vg - Va
Tl %

10%

|
fe—Ti—»

[T = Rigz/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.

Tl + Tl
2

PHASE = —PER

X 360°,

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
i+ Slope) /
\/ -

| 50% -,
A i i
o
! Channel B Signal
le-Ti, > leT,el 7 siope

1-4




Model 5335A
General Information

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 1-3 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 5363B

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 ¢onvenience 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
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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

1-6

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

e HP-IB interface for 9825A 98034A ov

* String-Adv. Programming ROM 98210A ov

* Plotter-Gen 1/0O — Extended 1/0 98214A ov
Function Generator 3312A A, P, OV
Signal Generator 200 MHz bandwidth 8654A/B ov,p
50€).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

T = Troubleshooting
A = Adjustments

P = Performance Tests
ov =

Operational Verification
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SECTION 1l
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. The5335A 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 slot.

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
WARNING

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.

8120-1369 8120-1689 €
L N
” &
\k e POWER-INPUT
™~ SOCKET
(o dNou
T E
8120-1378 8120-2014

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-IB 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-1B 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:

a. 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-I1B 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 Il 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 IEEE Standard 488-1978,
titled “/EEE Standard Digital Interface for Programmable Instrumentation”.

2-3
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PIN | LINE
1 DIO1
3 | bios CAUTION
4 | Dlo4 The 5335A contains metric threaded HP-1B cable mounting studs
13 | DIOS 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. Identification 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
) 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 PAIR WITH PIN 7 | THESE PINS |. sk
20 P/O TWISTED PAIR WITH PIN 8 ARE R
'21 | P/O TWISTED PAIR WITH PIN 9 [ INTERNALLY =]
22 P/O TWISTED PAIR WITH PIN 10 | GROUNDED —
23 P/O TWISTED PAIR WITH PIN 11 =
24 ISOLATED DIGITAL GROUND %
—

Logic Levels

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

Programming and Output Data Format
Refer to Section Ill, Operation

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

Mating Cables 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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2-27. FIELD INSTALLATION OF OPTIONS

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).
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g
h.

2-31.

2-32.

Restore top and bottom covers to the 5335A.

Apply power to the 5335A and verify counter operation by performing the operational
verification in Section IV.

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
j-
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 56 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 A9W1 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 56 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
05306-20106 2190-0068
HEX NUT
BODY 0590-0038
05305-20104
SPECIAL
BNC LOCKWASHER
05305-60205 12500632
PANEL MAIN
FUSE FRAME
21100301 Esssﬂsi
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 J1 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 .......ciiiiiiiiininnnnan, -40°C to +75°C
HUMIDITY: s saveiise s avvesaimmiiedim vy sng Up to 95%
ALTITUDRE: 35 sivaiss iviavinianmses 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 a strong 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.

¢. 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.

In any correspondence, refer to instrument by model number and full serial number,
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SECTION 11l
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 asystem 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 1-1.

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-IB programming, as most of the Data
messages contain the same keystroke-like sequences. Where applicable, throughout this section,
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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

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-IB 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 bein 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 o (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 avnswssmsmvaessamani OFF
STATISTICS c.onnwnsmmmaninanis OFF
RANGE HOLD .............. OFF
EXT ARM ENABLE ........... OFF
Default CYCLE ounmivvaivuisvasaaisis NORM
GATEMODE ................ NORM
GATEMODE ................ MIN
(for TIME, 1/TIME, RISE/FALL,
SLEW, DUTY CYC, PHASE)
FUNCTION FREQ A
GATEMODE ................ NORM
CYCLE v siwamesssevans NORM
RANGE HOLD .............. OFF
Initialize Power-Up EXT ARM ENABLE ........... OFF
MATH ... OFF
STATISTICS ... OFF
INPUT ocoannmemmminn esmasmns

REAR . cvmmmmemnwasasvmpsmios
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 a Special 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

e CAL

LoOLOwo

HaLa
PR A b L

olololDlc

EXT ARR
FRANLE

3-5
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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.

FUNCTION

LOOOLO

OOOOM®

AT AR
FHARLL

ololololo)
OOOOO

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 testloop” 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-IB 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 :Dd.

TI DELAY
3-48. The GATE AD] 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-

mined, dependent on the input signal. In these modes, the gate > ,;,‘;;,_‘GM:,_.MO?,,E,‘,_U,L
time controlled by GATE ADJ,-can be used as a Hold-Off Delay e MaREgOR
for the Stop channel. If a T.I. DELAY mode is selected (any GATE G (3 D
MODE except MIN) the red T.l. DELAY indicator will light. In CYCLE —
these functions, the normal operation gate mode is MIN if no p— p— po—
delay is desired. For more information about the GATE AD) D [3 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 s 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.
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3-55. Input Group A - INPUT B
3-56. The INPUT GROUP contains the A Channel LI o
and B Channel input BNC’s, signal conditioning a i

controls, and triggering controls. Q

3-57. The SLOPE key determines which edge of the A

signal to trigger on. For some functions it also takes D "'E;
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 '"Pmi@ @) vre
purpose for SLEW. For DUTY CYC, it determines SR, 5 o Ev izl :
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. Forinputs greater than the 5V dynamic range, or to reduce the sensitivity of the frontend,
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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TRIGGER
-t -4 ——— ET
ov —F s LEVEL PRES TRIGGER ADJUSTMENT
RANGE, OUT OF PRESET
WITH AUTO ADJUSTABLE
V-
-3 -——- IE{,GEGLER — TRIGGERING AND A 2v p-p
INPUT SIGNAL.
ov — — PRESET

3-66. 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.

50% — — 4 — o — — o e — ] — - ———— = — — 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.

INPUT —/\/\/\/\— TRIGGER LIGHT ON

TRIG LVL

TRIG LVL

INPUT _[\/\/\/\__ TRIGGER LIGHT OFF

AN AN AW AYW
TRIG LVL \_/ U U TRIGGER LIGHT FLASHING
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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 B | . FUNCTION 1
] & | T
OISABLE OFFSET: HORMLZ - sc:u«l- FREQ A TIME A-=8 107 & RATIO A/B LOLAL
ajo| QO
TISTICS RANGH
@ IO DU Ban SEO0TH FREQ G 1/TIME A=8 PULSE A HATID CrA HULD

{Ene 0o "
=z PER &  RISE/FALL A SLEW A DUTY C¥ A EHABLE

GATE TIME TRIG-LVL VOLIS  PHASE Avel B
| L] ' L] ' L ] l L] II g

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 X109 and less than 1X10-9in 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 (to) display
12345 12346 1

This is an example of MEASt-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 constant will 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 ol _,.-rmmlrf.;.h
either sample size. Both the Standard Deviation and the 3 B D B
Mean can be displayed for a single sample. To do this the
measurements must be made with STD DEV on and the P SIRIS G
CYCLE MODE set to SINGLE. At the end of the N mea- 3 @ B B
surements (100 or 1000) the standard deviation is displayed.

Then press MEAN to display the mean of the sample. The e

mean value is displayed with a resolution based on the
standard deviation.

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.

3-83. Input C (Option 030) TTTINPUT T
3-84. The INPUT C GROUP contains the C Channel Input BNC, “
SENSITIVITY control and PREAMP POWIR receptacle. The input
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 7-1
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 AD) and GATE MODE controls operate
as with A Channel.

SENSITIVITY

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.

3-17
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GATE MODE IN MIN,

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 (2).

b. The ARM signal is then ignored until the Gate Adj timer times oul@.
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.

START  STOP
B NF
OFF 2 OFF
x I EX

ARM

SIGNAL

(NORM) GATE ADJ

GATE OUT

cummet - AMVAWAAVAAMAVVMAN <= v
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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 inputsignal
conditioning controls) the counter is self-arming, and measurements begin immediately.
The displayed resolution is adjusted with the CATE 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 -J

GATE TIME ™ i

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.

1 []
[ I |
I | |
CHIRP - |
INPUT A I

ARMING SIGNAL 1

ARMING SIGNAL 2

3-99. I[f 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 s 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.

DUETO
AC COUPLING

INPUT \
ACCOUPLED ~—~~~~~~=~-=—- [ einib— I [ e o ‘V' } HYSTERESIS

Lisins I'ww'\wwmwl BAND
- = AN wavwwmm Lﬂm'wwwvwww- -----
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

TG T i o A g 1o i HYSTERESIS
LEVEL = = == = ) FYR ] 11 ST ——— _t _______ BAND
oV — AW A
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.

CHANNEL A I |

CHANNEL B

|

|

1

|

To TIME

= MEASURED
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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.

1
L —
CHANNEL B TRIGGER LEVEL

NI

CHANNEL CHANNEL A TRIGGER LEVEL
A INPUT, WITH — |
COM A ON
RISE TIME
MEASURED

3-107. The T.l. 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 -

CONTACT BOUNCE |

INPUT, WITH

I

T

I

|

|

CHANNEL A |
!

COM A ON 1
|

SELECTED

T.I. DELAY |

TIME MEASURED

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.

]
I
CHANNEL A I_] |_| l_] l_l 1 l_l |—'|
COM A ON :
TIME MEASURED
T
|

ARMING SIGNAL l
1
STOP “DISABLED"|
STOP DELAY HOLD OFF I‘———D'

B I Y
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3-109. TOT A

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.

CHANNEL A

I

~1s
BURST REP RATE

| ADJUSTED GATE TIME |
= 0.8s

-

|
i
|
T
t
1
T
]
1

e Y

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 is specified by the ARMING signal, you may set
the STOP SLOPE switch to OFF, and specify the stop point by putting the CATE MODE into FAST
or NORM and setting the GATE ADJ control (as in paragraph 3-107). The SMOOTH and MATH
operations can also be used for any totalize GATE MODE except MANUAL.

EVENTS

! TOTALIZED !
ouanneca ||| I JLLLILCIEEIEDETEELL 11T 1

|
| WINDOW |

ARMING SIGNAL ] I

3-114. Normally, the total is not sent to the HP-IB 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.

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 J , 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.

CHANNEL A
(SLOPE )" "1 1~ "7""1T° 1777

SELECTED PULSE

AUTO PRESET

—F——- <— TRIGGER
LEVEL

1 1
ARMING SIGNAL | :
(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
. Fall time measurements are made when the SLOPE A control is set to ™_ . For rise and fall
measurements, the input signal must be continuous. To measure the rise time on a selected slope

3-25



Model 5335A
Operation and Programming

3-26

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 ! : h
1 | (.
————t
1 1 [
ARMING Lo
SIGNAL I

—_— —
SLOPE A | RISE FALL | SLOPE A
TO < TIME TIME | TO T

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 J . The percentage of the negative pulse is
given with the control set to X . 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”.

1 ] ]

R 1
| I
CHANNEL A —ﬂ—}—g—l_l
!

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.l. 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 input signal.
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.

ARMING SIGNAL

PO R R —— T
e e s

Y VOLTAGE MEASURED

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

3-28

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

IFUNCTION 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 —_— 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% X =Rise Time Yes MIN only | Signal should be >50 Hz
. =Fall Time and <25 MHz.
SLEW A V/s 10%, 90% I = Rising Slope Yes MIN only | Signal should be >50 Hz
* = Falling Slope and <25 MHz,
DUTY CYC A s Any F =% High No MIN only | Needs constant signal
A = % 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-IB
VOLTS A N.A. N.A. Yes Gate
PHASE A rel B 8 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 I/O 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 488-1978standard.
These features are also listed below the rear panel HP-IB connector, as follows:

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

Table 3-3. HP-IB Interface Capability

IN:::::: r;::;g;ghl INTERFACE FUNCTION DESCRIPTION

SH1 Complete source handshake capability.

AH1 Complete acceptor handshake capability.

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

TE@ No extended talker capability.

L2 Listener (basic listener, no listen only mode, does not unaddress
to listen if addressed to talk).

LEB 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 is received, anew measurementis 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 ASCII 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 “83"” 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

Sample 9825 Statements Sample 9835/45 Statements

Mensage: | Description S33SA: Lise (S335A Set to Address 83) |  (5335A Set to Address §3)

Data | Transfers device-dependent Sends measurement data. See red 783, A ENTER 783, A
information from one device paragraph 3-191 for output wrt 703, “FN9” OUTPUT 703, “FN9”
to one or more devices on format. Accepts program
the bus. codes. See Table 3-6 for

code set.

Trigger | Causes a group of selected Starts a new measurement. trg 7 or TRIGGER 7 or
devices to simultaneously trg 703 TRIGGER 783
initiate a set of device-
dependent actions.

Clear | Causes an instrument to be Sames as front panel RESET. clr 7 or CLEAR 7 or
set to a predefined state (a Clears internal count and clr 703 CLEAR 783
certain range, function, etc.) starts new measurement.

Clears any Error condition.

Remote | Permits selected devices to Causes counter to go to rem 7 or REMOTE 7 or
be set to remote operation, remote operation if REN is rem 783 REMOTE 7083
allowing parameters and true and counter is addressed
device characteristics to be to listen. In absence of pro-
controlled by Bus Messages. gram data, remote operation

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

Local | Causes selected devices to Goes to local front panel Il 7 or LOCAL 7 or
return to local (front panel) control. In absence of front Icl 783 LOCAL 783
operation. panel data, local aperation is

according to the state of the
remote data just prior to
going to local. The following
states are invoked; WAB,
DR, and SR@.

Local | Disables local (front panel Disables frant panel RESET. llo 7 LOCAL LOCKOUT 7 or

Lockout | contrals fo selected devices 5335A remains in remote LOCAL LOCKOUT 703

Clear | Returns all devices to local Local Lockout cleared and re- lel 7 or LOCAL 7 or

Lockout | (front panel) control and turns to local front panel Iel 783 LOCAL 783

and Local| simultaneously clears the control.
Local Lockout Message.

Require | Indicates a device's need for Used to flag an error or fail rds({7)—A STATUS 783; A

Service | interaction with the con- condition or indicate one of if bit (7, A}
troller, several instrument specific (bit 7=1 if SRQ true)

messages coded in status byte

Status | Presents status information of Bit 7 is set if service is re- rds(71—=A STATUS 783; A

Byte | a particular device; one bit requested. Additionally, Bit 1, or FOR I=7 TO @ STEP - 1
indicates whether or not the 2, 3, 4,6, 7, or B may be set, rds(783)—A PRINT I: BIT (A, 1)
device currently requires indicating a specific instru- NEXT |
service, the other 7 bits ment condition or status, see END
{optional) are used to indi- Table 3-7.
cate the type of service (sample program prints
required. status of Bits 1 through 8

Status | A single bit of device Does not use = -

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

Pass Passes bus controller re- Does nat use — —

Control | sponsibilities from the cur-
rent controller to a device
which car assume the Bus
supervisory role.

Abort | Unconditionally terminates Clears Talk, Listen, Serial Poll cli 7 or ABORTIO 7
Bus communications and re- Enable registers on 5335A HP- cli 783
turns control to the system 1B Interface. Front panel set-
controller, up does not change.

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

005000 o

| \ 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 o 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 commands, 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] <] digits> [.<K digits>] [E [Sign] <L digits>]
where:
N=0 to any value
J=1to 12
K=0to 11
L=1o0r 2

and:
JHK =12
Absolute value of number <1010, If more than 12 digits are received, they areignored.

The following commands are equivalent:

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 783; “RE, MS123.456E3”
Scale = 123456
123456—A; wrt “RE MS”, A OUTPUT 703; “RE MS”, Scale
wrt 783, “RE, MS123.456E3" OUTPUT 783; “RE, MS5123.456E3"

Binary Command: Type B; A sequence of two ASCll-coded bytes followed by either a8
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 783, “WA0” FALSE OUTPUT 7,3; “WAQ"”

wrt 783, “WA123" TRUE OUTPUT 703; “WA123”
True =1

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

Integer Commands: Type I; 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 7@3, “CY2” OUTPUT 703; “CY2”
wrt 783, “CY-2" OUTPUT 703; “CY-2"
wrt 783, “CY 0.2E+1” OUTPUT 703; “CY0.2E+1”
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4. Terse Commands: Type T; A sequence of two ASClI-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 VIII.

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 703. “GO” OUTPUT 703; “GO”
WAIT 30000 WAIT 30000
wrt 703; “GC” OUTPUT 783; “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
NORMLZ Set NORMLZ off N MN§#
Set NORMLZ value N MN<#>
Set NORMLZ to LAST Disp. * MND
Set NORMLZ to MEASt-1 * MNM
SCALE Set SCALE off N Mse
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 SDé
Enable Standard Deviation B SD1
MEAN Disable Mean B SM8
Enable Mean B SM1
SMOOTH Disable Smooth B SS8
Enable Smooth B Ss1
SPECIAL OUTPUT |Special Output disable B SOd
Special Output enable B SO1
FUNCTION ALL FUNCT. Select Function 1 FU<#>
[ FN<#>
FREQ A Standard Functions FN1
TIME A—B i 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 52 Command Device
Group Key/Control Description _ Type Command
GATE GATE AD] Set GATE TIME 1 ms to one second N GA<i#>

GATE OPEN T GO
GATE CLOSE T GC
GATE MODE Set GATE MODE to NORM | GMP
Set GATE MODE to FAST | GCM1
Set GATE MODE to MIN | GCMmM2
Set GATE MODE to MANUAL | GM3
CYCLE CYCLE MODE | Set CYCLE to NORM | cY1
Set CYCLE to MIN | CY2
Set CYCLE to SINGLE | CY3
INPUT SLOPE A Set SLOPE A POSITIVE B ASH
Set SLOPE A NEGATIVE B AS1
SLOPE B Set SLOPE B POSITIVE B BSP
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 BPB
Set PRESET B on B BP1
COM A Set COM A off B Ccod
Set COM on B cOl
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 l XA2
External START arm Slope Negative XA3
EXT STOP External STOP Arm Slope Positive I XO1
External STOP Arm Off | X02
External STOP Arm Slope Negative 1 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 WASB
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 ID8
Interpolator disabled B ID1
RESET Reset instrument for new measurement. T RE
RANGE HOLD | Set RANGE HOLD off B RH#
Set RANGE HOLD on B RH1
EXT ARM EN | Set EXT ARM EN off B XEP
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, DI12345”

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 (FUB@ is ignored)

CYCLE CY@ equivalent to CY1T NORM
EXT START XA@ equivalent to XA2 OFF
EXT STOP XO# equivalent to X002 OFF

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
CHANA&B .......... 5 MATH ... OFF
SEP/COM ........ouun. SEP STATISTICS ........... OFF
AUTEYTRIG sncawnnienns OFF GATE MODE .......... NORM
EXT-ARM veucawmenss OFF CYCLE MODE ......... NORM
RANGE HOLD ......... OFF

NOTE

Do not initialize (“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. Request service 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.

BIT 6 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-1B Response Times

Command Mode Device Command Code Nominal Response Time

Function Select FU1 50 ms
NOTE
For RISE/FALL A, SLEW A, and PHASE
allow for AUTO TRIG response time).

Math Set MS-123456789e-9 75 ms
MD1 45 ms
Statistics Set SN1 45 ms
SD1 45 ms
SM1 45 ms
SS1 45 ms
Reset RE 30 ms
Range Hold RH1 45 ms
Ext Arm Enable XE1 45 ms
XA2 45 ms
Gate Set GM1 45 ms
GA 29.111 60 ms
Cycle Set Y1 45 ms
Input Set AS1 and AP1 45 ms
co1 45 ms
AU1 45 ms
Display DR1 25 ms
DI-123456789e-9 70 ms
DR@ 45 ms
Initialize IN 30 ms
Miscellaneous WA1 45 ms
SR1 45 ms
clr (HP-IB clear) 240 ms
trg (HP-1B trigger) 30 ms
rds (HP-IB read status) 30 ms
Program Binary P? 30 ms
PB (30 bytes) 90 ms
PB (7 bytes) 40 ms

3-191. Output Format

3-192. After a measurement, the 5335A outputs the data to the HP-IB. The output byte contains
19 characters which are arranged in the following format:

(A[o[o[e[o]o]o[e[o[o[o[o]o[s[o[e[:[o]0] crir

ALPHA MEASUREMENT EXPONENT
CHARACTER DATA FIELD (4 CHARACTERS)
(1 CHARACTER) (14 CHARACTERS)

'_'_,_..-—--____/\____,—-"—""'--...,
< NSPACES>+<JDIGITS >, < KDIGITS >
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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)
precedes B Channel TRIG LVL; units of V (Volts)

u
-
'

precedes MEAN output with SO1

precedes MIN output with SO1

ngm)
(]

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-IB 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 (WAB) 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 RFD 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 FREQ B,
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 gate is 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 MS$12, calls up diagnostic 12.
(See chapter VIII). Via the keyboard the diagnostics are called similarly. Press SCALE,
SMOOTH 99 ENTER, then SCALE 12 ENTER.



Model 5335A
Operation and Programming

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 1 second
(1000 milliseconds), the program loops back into reading a “‘new measurement” and the cycle is
repeated. '

9825A EXAMPLE 9835A EXAMPLE
0: dim ASL211 10 DIM ABLR4 ]
f: wret Y03, %in,ga. %" 20 OUTPUT 703%;"in,ga.%"
acored 70304 30 ENTER 703;A%
3: dsp A% 41 DISP &
4: wait 1000 S0 WAIT 4000
S: gto -3 610 GOTO 30
6: end 70 END
243862

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-IB’s RFD (Ready For Data) line is held
false until another read instructions is executed. This means that during the waitstatementin 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 AKI21] 10 DIM A%L241
fo0 witt Z03,"in" 20 OUTPUT 203;"in"
2 opred 703,49 30 ENTER 70%;A%
A: dap A 40 DISP A%
A4 waint S000 %0 WATIT %000
B ogto 8 &1l GOTO 30
Heoend 70 END
1686
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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 9835A EXAMPLE
0: dim AHI241 40 DIM ABI241
1 oWt /’ ] ": sMin,wadf” ) OUTPUT 703;"in,wai"
2 ored 03,064 A0 ENTER 7035;A%
A dap A% 40 DIGBP A%
4: wait H000 50 WATT S000
S: gto —X &0 GOTO 30
H: o end 70 END
X287 4

EXAMPLE 3. TIME INTERVAL AND PULSE WIDTH

This program will set the 5335A for a Time Interval measurement (fu2), com A (co1)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 (fu?) 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 9835A EXAMPLE
0: wrt 703,"%in,fuvd,cof ,bsi” 0 OUTPUT 703:"in,fuv2,cof ,bsi"
i: red 703,A 20 ENTER 703;6A
2: flt S 30 FLOAT S
B odep "T.L.=",A,"sec . " 410 DISP "T.1.=";A;"sec. "
4: wait 3000 50 WATT A000
S owrt 703,"info7" 60 QUTPUT 703;"infu?"
&: red 703,H 70 ENTER 703;R
7: dep "PULSE A=",H,"sec. " 1| DIGP "PULSE A=";k;"sec . "
G: wait 3000 0 WALT 3000
?: gto 0 100 GOTN 40
10: end i1 0 END
K&H2T7
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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) instep6,and instep 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 B along
with the display: “NEG. SLEW RATE = V/S” in step 16, after which the whole process is

repeated.
9825A EXAMPLE 9835A EXAMPLE

0: wet 703,"in,fui0" 10 QUTPUT 703;"in, fuit”
L wait 3000 210 WAIT 3000
e: red 703,A 30 ENTER 703;4
3. flt s 40 FLLOAT &
4: dsp "RISE TIME=",A,"sec." 50 DISP “"RISE TIME=";A;"sec. "
5: wa ”.. F.?_ﬁlll.l‘. ‘ ., 60 WAIT 2000
6: wrt 703, "infuid 70 OUTPUT 703;"infuid"”
7: red 703,K ) 80 ENTER 703;R
8: dsp "POS. SLEW RATE=",B,"V/s" ¢ DISP "POS. SLEW RATE=";H;"V/s"
9: wrt 703,"fui0,ast"” 100 OUTPLIT 70%;"fui0,asdi"”
£0: wait 3000 110 WALT 3000
1}: red 293*“ R 120 ENTER 703;A
iz dep "FALL TIME=",A,"cec." 130 DIGP "FALL TIME=";A;"sec."

£3: wait 2000

2000 ) 140 WAIT 2000

14: wrt 703, "fuid £50 OUTPUT 703%; "fuid"

15: red 703,B ) 160 ENTER 703;R

16: dsp "NEG. SLEW RATE=",B,"V/s" (55  prgp “NEG. SLEW RATE=";E;"U/s"
ig: g;g 0 180 GOTO 40

28502 L7 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,fuid"

1: fxd 4

2: red 703,44

F: odep "UPY Duty Cycle=",A,"A"
4: wait 3000

S5: owrt 703,"asi"

6: red 703,R

7 dep "DOWNY Duty Cycle=",R,"4"
8: wait 3000

9: gto 0

10: end

XB772

9835A EXAMPLE

L0 OQUTPUT 703;"in,fui2"
20 FIXED 4
X0 ENTER 703;A
410 DIGP "1’ Doty Cycles";A;"4"
51 WALT 3000
610 OUTPUT 703;"asd"
70 ENTER 703;R
80 DISP "/DOWN’ Duty Cycle=" ;R;"%4"
20 WAILT 3000
100 GOTO 10
110 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 measurementis read into string variable A (step
4). Steps 5 through 10 will print the Offset, Normalize, and Scale factors, respectively; steps 11 and
12 will print the final result.

0: dim
i: Fxd
eoant
F:owrt
4: pred
Bropret
H: spc
7: prt
B: spe
Q: prt
10: spe
14 : wet
B
L3 end
K244 9
10
20
30
40
S0
60
70
80
20
100
440
120
130
140
i50

9825A EXAMPLE

ABLEE ]
0

"OFFSET 29,0, "NORMALILZE ?",N,"SCALE ?2",8

703, "in,m0", 0, "Mn",N, "ms", 5
703, A%
"OFFSET=",0

"NORMALLTZE=" ,N

"SCALE=",H

2

16, "REGULT="

wret L6,A%05,41,A%15,191

9825A PRINTED RESULTS:

9835A EXAMPLE

DIM ABL241]
FIXED 0
INPUT "OFFSET 2",0
INPUT "NORMALLZE 2" N
INPUT "SCALE ?2".,8
OUTPUT 703;"in,mo";0;"mn";N; "ms" ;8
ENTER 703;A%
PRINT "OFFSET=",0
PRINT LINCL)
PRINT "NORMALTZE=",N
PRINT LINCL)
PRINT "SCAILLE=",§
PRINT LINC2)

OUTPUT 416; "RESUL.T= ";A801,41;A%05,191

END
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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 (fu1 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 again repeated in
step 4.

9825A EXAMPLE 9835A EXAMPLE
0: wrt 703, "Fuddrdi" i0 QUTPUT 70%;"fuidri"
1: red 703,A 20 ENTER 703;A
2 Atieb=—>R 30 B=A+1E6&
B: owet 72048,"di" R 40 OUTPUT 703;"di"; R
4: gto 14 50 GOTO 20
S: end 60 END
27243



Model 5335A
Operation and Programming

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 AT301
1 lel 703
2 dap "Manuvally set-up %33%A controls"”
r’3: an
4: wrt 703,"pg"
Y for I=1 to 30
b: rdb(703)3a011

Press CONTINUE TO RESUMEH v . uxt T
H: beep
Y: 1lel 703
10: dsp "Now, change the S33%A controls”
11 : stp

1= LONG DATA TRANSFER § 3¢ 3f Bigto "LONG®

0 = SHORT DATA TRANSFER | ##: ent "Do youv need MATH functions 7",H
14: wth 703, "ph"

1% wth 703,AT41,A121,A131,A041,A151,A161,2%%

16: brep

L7: wait %00

18: beep

19: gto 27

20: "LONG" :wth 703, "pb"

25 for I=1 to 30
20 wth 703,A10101
23: next I

24 hbeep

25: wait %00

26 beep

27: lcl 703

28 end

28738

(Continued)
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EXAMPLE 8 (Continued)

i0
20

30

>-41)
50
60

b1
Press CONTINUE — g2

TO RESUME 80

210
100

ii0
0 = SHORT DATA 120
TRANSFER { 430

1=LONG DATA { 140

50
TRANSFER
A 160

9835A EXAMPLE

DIM ASI301
.LOCAL 703
DISP "MANUALLY SET-UP S3354 CONTROLS.

PRESS ‘CONT’ WHEN READY"
P AUSE
OUTPUT 703;"pq"
ENTER 703 USING "#,30A";A%
LOCAL 703
REEP
DISP "NOW, CHANGE THE $3354 CONTROLS.

PRESS ‘CONT/ WHEN READY"
PAUSE
INPUT "DO YOU NEED MATH FUNCTIONS ?

(YES OR NO)",E$

IF B$L4,41="Y" THEN GOTO Long
OUTPUT 703 USING "#,24,64,K"; "nh",A$,255
HEEP
WALT 500
EEEP
GOTO 240

170 Long: OUTPUT 703 USING "#,24,30A";:"ph" A%

180
i%0
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 toread 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 ASI241,B$IR241,C8124)
i: ent "Sample size: 100/4000
2: wrt 703,"insn",N,"smi,s0di"
3: red 703,A%,.R4%,C%

4: prt "FRECUENCY A"

S: prt "STATISTICS"

b: spe 2

7: prt "MEAN:::"

B: wrt 16,A%04,41,A%1%,491]
9: spc

10: prt "MIN="

AL wret 16,8504 ,41,8%0%,19)
18 spc

13 prt "MAXm"

14 wrt 16,0604,40,0C%0%,491
1%: spc 3

16: beep

L7 wrt 703, "sdi"

i8: red 703,A%,E%

19: prt "STANDARD DEV. ="
20: wrt 16,A801,10,A%05,49)
248 spc

220 prt "MEAN="

23 wrt L6,BBILLL0,BEIS,191
24: spc 3

25: bheep

b lecl 703

27 end

K3I21%4

(Continued)

(N=20/14)

?II

;N
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EXAMPLE 9 (Continued)

9825A PRINTED RESULTS:

FEEGUEMCY A
aTRATICTICE

o
L1
LY
(]
—
i

-
L

]

9835A EXAMPLE

10 DIM ASIZAT,BEI241,CH121 1

20 INPUT "Sample size: 10074000 (N=0/4) 2",N

30 OUTPUT 703;"insn";N; "smi,s04"

40 ENTER 703;A%,1%,C$

%) PRINT "skk¥kkk%X  FREQUENCY A STATISTICS  KRKKKKKK"
70 PRINT LIN(2)

74 PRINT CHR$(R27)&"1" IFREEZES
80 PRINT " MEAN=  ";A$

140 PRINT MLN= " R$

140 PRINT MAX= Y04

160 PRINT LINC(2)

164 BEEP

170 OUTPUT 703;"sdi"

180 ENTER 703;A%,R$

190 PRINT “STANDARD DEV =  ";A%

220 PRINT MEAN= " [$

240 PRINT LINC3)

270 REEP

280 LOCAL 703

290 END

3-52
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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 “fast read-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 s

performed N times.

10
20
30
40
50
60
70
80
20
214
i00
i01
i10

9825A EXAMPLE

dim A%L21]

100N

buf "SJ",R24%N,3

wrt 703,"%in,qgm2,cyP"
buf "SI"

tFr Z03,"S0"  Nx21

if rds("ST")=-4; jmp O
heep

for X=1{ to N

: red "SJ",A$

10: fxd 0

i1: dsp A% ,X

i2: wait 500

SO NTUID Lo

13: next X
14: beep
i%: end
X%448

9835A EXAMPLE

OPTION RASE 1

FIXED 0

DIM A$L211,H6C400) 1241
N=100

OUTPUT 703;"in,qn2,cya"”
ENTER 703 BFHS 2400 ;E$ (%)
BEEP

FOR X={ TO 100

PRINT USING "DDD,XXX,24A";X,E$(X)
WALT 500

NEXT X

BEEP

END
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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[241

f: wrt 703, "wati,sri"
2: oni 7,"SRQ"

X @ipr 7

4: gto X

B "GROQM:

b if bitde,rds(703))
7: red 703,A%

B: dsp A%

P: owrert Z03,"ra"

10: iret

11: end

Xe'744

9835A EXAMPLE

DIM A%I24)
OUTPUT 703;"watl,sri”

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

CONTROL. MASK 7;:128 PSET UP INTERRUPT CONDITIUN.
CARD ENARBLE 7 TENARLE CARD FOR INTERRUPTS.
WAIT 100

GOTO 40

Brq: !
STATUS 703;Temp
IF NOT RITC(Temp,6) THEN 1010
ENTER 703;A%
DISP A%
ouTPuUT 703; "re"
WAIT 4100
RETURN
END
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EXAMPLE 12. TRIGGER LEVEL

In this example, the controller will set up the counter for trigger Level function (ful14) 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.

9825A EXAMPLE

dim ASL240 ,BEL21]

wrt 703, "fui4”

red 703,608,188

dep "TRIGGER LEVEL A=",A$7414,4191;wait 3000
dap "TRIGGER LEVEL R=",RB$044,491;wait 3000
gto 4

¢ end

28390

XU DU D

9835A EXAMPLE

10 DIM A$L241,B$1241]

20 OUTPUT 703;"fuig”

30 ENTER 703;A%,B%

40 PRINT "TRIGGER LEVEL A= "ARIL4,491]
41 PRINT LINC3)

50 PRINT "TRIGGER LEVEL B= "LRBTLL, 491
70 END
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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 71-1). 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 VIII 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
05306-20108 FLAT WASHER
21900068
HEX NUT
BODY 59000
05305-20104 o
SPECIAL
BNC 22
- 60 ~ LOCKWASHER
05305-60205 PANEL MAIN 12500632
1\ FUSE FRAME
\\ 21100301
MAIN H
PANEL FRAME MINI-CONNECTOR
305-60206

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

Figure 3-4. Details of Input Connector ]1 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 11, 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.

POWER 1S 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:

MM/B0Q 500

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 VIII.
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Table 3-9. Error Messages

1.0 HP-IB Error: Incorrect command
1.1 HP-IB Error: Number out of range or incorrect
number within command
7.0  Check Error: Cable may not be connected between T.B.0.
and INPUT A for extended CHECK, Diag 01 or Diag 14.
Table 3-10. Fail Messages
FAIL 1.0-1.4 ROM FAILURE (U22)
1.5-1.8 ROM FAILURE (U23)
19 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, U4, 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
43 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-EOR T
4.7 MRC E-REG OVERFLOW PROBLEM
4.8 MRC T-REG OVERFLOW PROBLEM
4.9 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 COM/SEP RELAY COUPLING SIGNAL TO CH-B
7.3 CH-B UNABLE TO TRIG THRU COMMON-A.
7.4 CH-B FREQUENCY NOT CORRECT
75 CH-A PRESCALER NOT FUNCTIONING PROPERLY
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SECTION IV
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 7-4.
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 |V,

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

.

I,

V.

The tests in the following procedure were designed to be performed sequentially. The laststep
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 .........c.ovviiniiniinnnnn, to STBY (OUT)

NOTE: |If the 5335A line voltage selector is set to 120V the line voltage is
nominally 115V,

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

VERIFY: Red Standby Lamp ........oovviiinniniinnnnen. is ON

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

PRESET: 5335A Front Panel as follows:
CHANNEL A & BPRESET .......covvvvvnnennnns ON (fully CCW)
CHANNEL A & B IM/500hm .........ccvvennnn. 500hm (IN)
AUTOUTRIG: s o aveias Aoy s s asaieine ON (IN)
CHANNEL A & BXT0ATTN . .ovinieennnnnnnnns X1 (OUT)
CHANNEL A & BAC/DC ............ s DC (OUT)
CHANNEL A & BSLOPES .......ovivvvevinnnnns POS. (OUT)
GATE ADI caiisvinmsisinsisviioesivaniasie fully CCW
COM A i cisimss s aan s e T 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 ............ccciviieiinnnn to ON (IN)

VERIFY : 1) Red Standby Lamp is OFF.
2) All display and annunciator lamps turn on momentarily (excluding standby
and trigger lamps).
3) Display shows “HP-1B Addr 00” for about 1 sec.
4) Display shows “0”; Hz lamp is ON.
5) FREQ A lamp is ON.
6) All other lamps are off (except trigger which may be on).
7) Fanis ON.
“8) NO FAIL or ERROR messages displayed.
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Table 4-1. Local Operational Verification (Continued)

VI.  SUPER CHECK

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.

A) 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. Ensure both inputs are set to 5002

B) PRESS: 5335A keys
1) SCALE
2) SMOOTH (Display will show “SPECIAL +0")
39
4 9
5) ENTER (Display wil show “DIAG 01”)

VERIFY: 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. 100 00 V
-5. 20000 V

NOTE

If TIME BASE OUT is not connected to INPUT A, ERROR 7.0
will be displayed.
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Table 4-1. Local Operational Verification (Continued)

VIl. FRONT END SWITCH TEST

A) SET: 5335A front end switches as follows:
CHANNEL:A & BSLOPES vvvvvvvnavizssnasnsimi NEGATIVE (IN)
CHANNEL A & B PRESETS ouivosvesssiucisvini OFF
CHANNEL A & B ATTEN . ovveeeeennnnn,s X10 (IN)
COM A ettt et ettt ON (IN)
AUTO TRIG «tneneer et e e eeeaaeaenns ON (IN)

B) PRESS: 5335A KEYS:

1) SCALE, SMOOTH, 99, ENTER

2) SCALE, 5, ENTER
NOTE

Step (1) is not necessary when done in sequence.
OBSERVE: 5335A display shows “8.8.8.8.8.8.8.8.”

VERIFY AND RECORD ON TEST CARD.

C) SET: 5335A front end switches as follows:
CHANNEL A & BSLOPES .....covvivinnnunnnnn POSITIVE (OUT)
CHANNEL A & BPRESETS ....covvviniiinnnnnnns ON
CHANNEL A & BATTEN ....oiviiiiiiiinannnnns X1 (OUT)
COMK i s awemsi s msmme s e emees e s OFF (OUT)
AUTOTRIG. s vovcinms somwsiasisisis sumemeisse s ssies OFF (OUT)

OBSERVE:  5335A display is BLANK (no “8" showing)

VERIFY AND RECORD ON TEST CARD.

D) PRESS: The following 5335A KEYS:

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

AUTO TRIG

OBSERVE:  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 KEYis OUT,
as shown below in Figure 41.

AUTO TRIG=IN
COM A=IN
“B" Slope="\L
“A" slope="L
“B"” PRESET off

“A’" PRESET off

. “B" X10 ATTN=IN
“A" X10 ATTN=IN

Figure 4-1. Front End Switch Test Display

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

VIIL.

B)

<

D)

E)

F)

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
- 0 I 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
3 10 1 - P 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
10 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)

A)

B)

FBLANK—
CYCLES WHEN ANY
MATH, STATISTICS,
FUNCTION, GATE MODE,
AND CYCLE KEY

1S PRESSED

SHOWS “8" WHEN

EXT TIME BASE 15
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

PRESS: 5335A KEYS:
1) SCALE, SMOOTH, 99, ENTER
2) SCALE, 17, ENTER (Display shows “DIAG 17")
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

for o5 o5 o] | o9 13 7 n 2
STATISTICS
02 04 06 08 10 14 i8 22 26

GATE MODE
n 15 19 23 27 | 29 n 13 I
CYCLE
12 16 20 24 28 [ 30 32 34 I

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

B) SET: CHANNELA&B ... .. OFF
C) PRESS: 5335A Key .ot e VOLTS
OBSERVE : Display shows approx. ..........coivevvieeennns “-5.2XX” V
D) INVERT: The DVM input terminal connector.
OBSERVE:  Display shows approx. ...........covevvunvnnnn. “+5.2XX"” vV

VERIFY AND RECORD ON TEST CARD.

XI.

CHANNEL “C” TEST (option 030)

A) CONNECT: 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.

B) PRESS: 5335A KeYy ..viiii e FREQ C
C) VARY: The frequency of the HP 8660C.

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

VERIFY AND RECORD ON TEST CARD.

4-7
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Table 4-2. Error Messages

1.0 HP-IB Error: Incorrect command
1.1 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 4-3. 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,
3.3 U9, U13, U14, Ue, OR U7)
3.4 START ARM SWITCH PROBLEM
3.5 STOP ARM SWITCH PROBLEM
41 MRC STATUS REGISTER WON'T RESET (U6-U7)
4.2 MRC E-REG WON'T RESET
43 MRC T-REG WON’T RESET
44 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
4.9 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.
71 CH-A FREQUENCY NOT CORRECT
7 COM/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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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 @3.

DESKTOP
UNIVERSAL COMPUTER

COUNTER

98034A HPIB Interface
/{Set to Address 7)
HP-IB
5335A (A1443) et

*9825A should have either the 98213A General 1/0 Extended I/O ROM or the
98214A Plotter-General [/O-Extended 1/0O 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 ] or later), which also contains HP-1B
verification programs for the 59300 series of instruments. To run the program on the cassette,
insert the cassette into the 9825A, load file @ (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 783 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 783, 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.

4-9
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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 @ 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. Thenkeyin......... 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-1B 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

| A5...A1

HEEHEA AT rosnonen
L

| 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, Load and run file . (Keyin........ Idp®); press .
5. Key in the model number of the instrument to be tested (i.e. 5335); press .

6. Key in select code 7083; press .

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

8. Always press to advance the program.

NOT USED




Model 5335A
Operational Verification

Table 4-5. 9825A Program Printout

R R R E R

L Set-up instructions for the 5335A front panel.
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Model 5335A
Operational Verification

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

#RED LED *STBY?
lamp iz OFF
#H1] dizplay
erfiMnciatar
lameps turn OH
momEntarily

lewcluding
*STEYY and

trigasr lamps]

#0izplay shous

the zelecteu
HF-1E oddress
for o . sen

$0izplay then
= oy ?
M0 E
Funt
a.n l::l
Tamps

LREn

CHELCE PEIHT z
Froaram sends
SI3EA Tliszten’

Yerifvy:

Oisploy 1= =same
0= abouwe excERt
YLISTEH?' and

a1

m

=

o

m y
e

grmUhciator
are lit.

1

Checks the 5335A power-up conditions and per-
forms basic Frequency A measurement.

4 Set the 5335A in the “REMOTE” and “‘LISTEN” state.
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Model 5335A
Operational Verification

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

o N

aeb [T

e

i %
L%

Addresses the 5335A to make a FREQ A measure-
ment and to output the data.

#
1
1=
/
Operator verification of proper operation of the front
: panel LOC/REM function. (No remote codes sent.)
- I 3
5 b POIMT 5
Frosram 2ets
SEEER in the
"local-lockout” .
- Programs the 5335A to go-to-remote and activates
2 N S R counters local-lockout (LLO).
Fress SRESET out (LLO)
s bhe SEZEH and
verify that
*EEMOTE® LED
stavs UH.
/
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Model 5335A
Operational Verification

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

roEran 2

5RO im

-+ T

Yerity 1

e
o

]

<_ "5

e ] B
L O T 1

i
LN

- nEl
N

Rl b I L

—_—

—_

o

L

L -
ra I ==

(w1

=

D R B

I
4
L. ift

.
i';i

EGLEST

g I
Lbdz 4

HEins

ant eanel

oo

i in

the

1

k

i
[

ot
T
v

o}
2%
]

—

DY I T

-+

The 5335A is programmed to wait until it is addressed
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,
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.

When CONTINUE is pressed again, the 5335A will
learn from the 9825A.
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Table 4-5. 9825A Program Printout (Continued)

Model 5335A
Operational Verification

1

{
¥

L e S

T
b b 3 T b

et
£
i

II"IE;;: 1 F-;.]-:
Trigasr Lesuel
+8, BAY lactua

)
>
B measurement.
/
\
> -
and B trigger levels.
1
J

The 5335A is set up and programmed for a Frequency

The 5335A is set up to measure and display Channel A

4-15



Model 5335A
Operational Verification

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

CHECK FOIHT 16
GHTE TIME Test.

CATE BOJ. Hormal
Fongae ftest,

Yary 'GARTE ADJ.?
pot oand werify
chongese in Gote
Time displaveds
HOMIHALLY »
betueen 28
milliseconds

and 4 zeconds
GRTE ADOJ. Fast
Farnse b

Wary 0

b

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

Model 5335A
Operational Verification

CE FOINT 11
SE<FALL TIME
1,

Connect TED § rom
i FoRanel to

RISE TIME test,
YERIFY:
*RISE<FHALL A
lame iz OH
#5335A0 disrlavs
ARRroxlmately
38 nanoseconds
#hate Mode MIH
lamre is OH
#*'GATE® lane
flashing
¥**A' and 'B?
trigsgsr lamps
flozshinsg
** L ISTEH?
lame OH
*'REMOTE?
lamre 0OH.

FALL TIME te
Verifyi 533
dizplay iz about

the same

Fize Time

o
f O L
Ea T e B R
DR .

=+ 1
i
[y

>

The 5335A is exercised in the Rise and Fall Time mode.
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Model 5335A
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Table 4-5. 9825A Program Printout (Continued)

ko FOIMT N
Lk == A
Verit
lowmes 1
the 11
1t ke
= HODE
Plamgal
+ g H : §
#LGHTE?
$*LISTEH?
#PREEMOTE?
¥R trisgser . “ ”
¢ i CHECK POINT 12 exercises the ‘“‘gate open” and
=1 1= !
- el “gate closed” functions.
b e

5 dizplaowvs
1 AEAERREEE +&
foctuyall
#*L JSTEHM?

lome iz OFF
*'CHTE?

+:

Sl
]
i e e
™

e

]

1
T
n

ot
1]

lampe 1s OH. )
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Table 4-5. 9825A Program Printout (Continued)

Model 5335A
Operational Verification

ECKE FOIHT 13
' "

lamr
¥53335A0 display
oRRrasimotely
S8 manoseconds

#Gate Mode MIHN

lamp 1=z OH

**CHTE? laowmr

¥1m5hiﬂ?

' and *E?
Flager lamps
lazshina

% LI TEI-,]"

Lamp OH

**REMOTE?

lame OH.

- 5
.[.
T
8

IHVERSE TIHME
INTEEVAL Test
WERIFY:
¥*1-TIME RA=E
lamp 1= 0OH
#53350 displavs
ARRFroximate ]y
2H. +E
#Gate Mode MIH
lame iz OH
*'GRTE? lanmme
flashinsg
#*A? and 'BE?
triggsr lamps
flashins=
#*LISTEHN?
laome 0OH
**REMOTE?
lowe 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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Table 4-5. 9825A Program Printout (Continued)

CHECKE POINT 14
FROMT FAMEL

Switch Test.

Frezz COMTIHUE
to perfarm test,
H rnumber will ke
dizplaved whern

a kevw iz pressed
corresponding to
FIGURE H.

pe— A4 A T H s—

01 03 05 07

= STATISTICS s—
02 04 06 08

>

09

12

Programs the 5335A for Diagnostic #17.

= GATE MODE =
29 31 33

CYCLE

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

Model 5335A
Operational Verification

CHECE FOINT 15
FEOMT EHO Test.

YERIFY:
#*A1]l dizplavw
ernUnciatar

lamps turn OH
for about 5
seconds
#*5335A0 displavs
YFE FRAZS?

for about 15
SECONs
*Thern S335H will
dizplawv:

the woltaoass at
Azlld 21216813
HOMIMAL walues=s
ares

. BER &g v

3. 188 @ v
-5, 288 g vy

’

The 5335A is programmed to fully test the front end by
connecting the Time Base Out to INPUT A.
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Table 4-5. 9825A Program Printout (Continued)

CHECK rHIrl 1ﬁ
OPTION 826 Tes

i
B

Fotate 'AY leue
caontrol CH
and Gheck
that dizsplavw
et L
ns hedoare
ol = W A

CHECK FOIF
OFTIOH A38 Tes

SETUR:

Connect an
S8eEB3A to S335H
LY Input and
EHRGE TEG o

EIII.:A: In.

thaot
displays
ElUunGY of
ac.
+1.3GH=z!

-5

O

T
LN o=
vy S e e

—t o (<
e

— T T T
H !‘I"'c
[}

nm
1

EHD OF TEST.

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

8 ms se we w8 s ws

LU TR

L T T T T

WWLWWWWWWWLRNENRMONMMRNRNMNMI NS A HRFRPRFP RSSO0 de b wh—C

e ws w8 ss e aw

C DO N BN - C OO O B WRN G OO U DR O ar se e ss ae e e

oo
-
LLEE TS

4%z

dim AS$[32]),r$[21],C5([1le) ,u05(16] ,ES|40) ,FS5[21),A[30)
"CHECK POInL --Press CONTINUE."»AS
O i s e o s e i “"‘U-':z}'“*****'**********"*Cs

"Press CONTINUE to perform test."+»LES$;0+%+Y

"ccde":ent "Etelect ccce T",S N

if S=721;dsp "Error: caiculztor address";wait 2000;gtc "code"

if 5>730;dcp "Out of address rarge » higqh";w=zit 2000;gto "code"
if S<700;asp "tut of address rérge + lcow";wait 200U;qgto "ccde®
dev "sj",S;nrt C$;soc
prt "5335A UNIVIRSAL" ,"COU~TER HP-IB"

prt "Verificaticr","Proaran.";snc ;prt "§;soc 2

prt "SETUP:","bcth chans","50 ohms,X1,DC,","all slooes=pos,"

prt "levels = preset,","sep/cor A=com A,","Auts Trig. ON,"

crt "Gate Auj.=","full ccw.";spc

prt "COn~EZLl:","Time Bace Out","frcm rear parel”,"tc INPUT A.";snc 2
nrt AS3[ld];snc 2;dep "5335A UNIVEPSAL COUNTER Test.';stp

prt "Turn 5335A power","OFF ther ON.";scc 2

“1":+dsn AS[1,11)," 1*

prt De;wrt 16,A5[(1,13],"1"

ort "5335A front","pznel set-un',"check. Verify:"

prt “*RED LELC “SiEYM,"™ la-p is GFI"

ort "*All displav"," ennunciatcr"," lamps turn GN"

prt " momentarily"," (excludine"," 'STBY " ané"," trigger lamrmps)"
ort “"*Uispley shows"," thr selectad",” HP-IB a Crecs"

prt " for abcut 1 secg”

ort "*pDiseplay then"," cheows “0.°"," momertarily;"

prt " Furtion FFLO A"," and »z anpur.”

prt " lamss sre . ", "“Then 533:A will", ™ Jfisclay:"

crt ™ 10. 0UC OU +6"," with “Hz” LEuL","™ ON; “GAYLE", ‘Aa°"

prt " ard "E° Trigger"," lites flashina.":snc 2

dep A$[1,11)," 1",A8[l6];stp

if X=1l;9tc "rot"

"2":Adep 2$[1,11)," 2"

prt SS;wrt 16,A501,13],"2"

prt "rrogran sends","533534 “listen’ ", "addrces.";epc

prt "verify:","Cisplav ic same","as ztove excect"," LISTEN  and"
ort ““KEMOTE ", "ennunciatore","are lit.":snc 2

wrt “si*

deo A5[1,21])," 2",A5[18]):7tp

if x=1l;qgtc "rpt"

"3":dsp AS[1,11]," 3"

prt O$;wrt 16,A5[1,13),"3"

prt "Proaran sendc","5335A talk","addresc. verify:i"

nrt "Cisplay is . eme","ac CHETK 2QINT 1"

nrt “excent “TALK'*,"and ‘FEv_TE’","e-mnrunciatcrs","are lit.";swoec 2
ted "si",B$;dsn AS[1,11]," 3",A5[16]:ctp

ort "OUTPul tect:","Verify:","Sarc¢ reading on", "calculator","disolay"
ort "as on 5335A" ,"disrnlay."," (Avail-nle for","1l0 secordes,)"isvc 2
dsp ES;stp

for 1=1 to 3vu;re: "sji",B$;<4:p BS;next l;-reco
dep AS(Ll,11)," 3",AS011 ]

if X=l;gtc "rpt"

“4* :dsp a$[1l,11)," 4"

Prt Cci;wrt 16,AS[1,13],"4"

4-23



Model 5335A
Operational Verification

Table 4-6. HP-1B Verification Program Listing (Continued)

s wrt "si","re";l1cl

nrt "Press LOZ/RISET,"on 5335)7,.","Verify: "PEDTE ™,"LED gozs out.”
snc 2

iso A$§[1,111," 4",23[15]):5t0

if X=1;ato "rot"

"5":dso0 AS[1,11)," 5"

ort D3;wrt 16,35[1,13),"5"

ort "Proqram sets","5335A in the",""local-lockout ™™, "node."

ort "Press LOCT/RISTT" ,"on the 53352 and","verify that"," RIy0TE" LED"
ort "stays 2N.":s2c 2

: wrt "si";1lo 7

Asn A5[1,111," 5",A3(16];sto
if X=1;9to “"rot"
“f":dsn ASI1,11]," 4"
ort bS;wrt 16,AS(1,13) ,"A"
nrt "Brojram sets","5335A in the","WAIT and" ,"SEPVICE RSQUEST","mode."
snc -
ort "Verify that the","following LEUs","are 1lit during"
ort "five (5)","measurements:"”
ort “* TAaLX","* LISTES","* SRQ","* REI0OTE";snc 2;stp ;dsr C$
lcl "si";wrt "sji" ,"walsrl";0+1
oni 7,"SRrQ"
eir 7
ato -1;if I>5;q9to 82
"SrQ":for I=1 to 5
if bit(6,rds("sij"));red "sj",B$;4sp RS
wrt "si","re";wait 1000
next I
iret
Asn AS[1,111," A" ,AS[16];been;stp
if X=1l;ato "rot"
"T":dsn AS(1,211," 7"
prt DS;wrt 15,28[1,13],"7"
prt "TEACY-LEARN Test";snc
ort "Verify that the","5335A disolays”,"11l. 224 49 415 dz,.";snc 2
dsp ES:stn
rem "sj";wrt "sj","fulmsll22443800"
ort "5335A will teach","the 9825A the","front =anel","setup.";snc 2
wrt usju'upq"
for I=1 to 30
rdb("sj")+*a[I];next 1
ato —-1;1if A[24]=17 and A[25]=34;3t0 +1
qto =2;if A[26]=A8 and A[27]=136 and A[28] =0 and A[29]=0;3to +1
dsn "53353 + 9825A ",AS$[18];sto
wrt "siji","tud";0+1
ort "Verify that the","5335A dismlays","100. 000 09 -9"
prt "with ‘S’ and","fFunction PER A","lites OH, ang"
ort "'AATE” LED fla-","shing."
Ils.jll
spc 2;d4sn AS(1,11},"7",AS[16];stp
nrt "5335A will learn”,"from 9825A." ,"Verify that the"
rrt "5335A displeys","11l. 224 43 +15 Hz.";snc 2

: wtb "si","ob";for I=1 to 30;wth "sj",2[I];next I;1cl "sji"

dsp "98253 » 53352 ",AS[18];stp
if X=1l;3to "rpt"

“g":q4sn AS(1,11]," 8"

nrt D$;wrt 16,2$[1,13],"3"

nrt "FRED T Test.";soc ;ort "SETUP:","Connect T30 from","rear panel to"
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Table 4-6. HP-IB Verification Program Listing (Continued)

111: ort "INPUT B3.";spc 2;dsp AS[1,11]," 8",A5([16];stp

112: nrt "VERIFY:" ,"*5335A displays"," 10. 000 000 +6","*“4z" lanmn ON"
113: ort "*“GATE’ lamn"," flashing","* ‘LISTEW" and"

114: ort " “REMOTE’ lamos"," are lit","*All FUNCTION"," lamos OFF"
115: ort "*°B” tringer"," light flashing.";soc 2

116: wrt "si","in,ful?7"

117: dso A$(1,11]," a8",AS[14];stp

11%: if X=l;9to "rot"

119: "9":dsp AS[1,11)," 9"

120: »rt D$;wrt 16,AS([1,13]),"9"

121: ort "TRIG LEVEL Test.";snc

122: wrt "sj","fuld";red "sj",8S,FS

123: nrt "Proaram sets","Trig Lvl funct.";spc ;prt "VERIFY:"

124: wrt 16,"Trigger Level A="

125: wrt 16,8%5[11,15),"V (actual)";spc

125: ort "Trigger Level B="

127: wret 16,FS$[11,15),"V (actual)";snc 2

128: dsp 2$(1,11}," 9" ,A$([16];stp

129: if X=1l;3to "rot"

130: "10":dsp 25([1,11},"10";nrt DS;wrt 16,AS[1,13],"10"

131: port "GATE TIME Test.":spc

132: ort "GATE ADJ. Normal”,"Range test.","Vary "GATE A0J. "

133: ort "not and verify","change in Gate","Time disoleyed,","~NO'INALLY,"
134: prt "between 20","milliseconds","and 4 seconds.";soc 2

135: wrt "sj","ful3gmOrh0";dso AS(1,11},"10",AS[16];sto

136: ort "GATE ADJ. Fast","Range test.","vVary °“3ATE aApJ, "

137: ort "pot and verify","change in Gate","Time displayed,", "NO'1INALLY,"
138: prt "between 100" ,"microseconds","and 20 milli-","seconds.":;s=c 2
139: wrt "sj","ful3gmlrhO"

140: dsp AS[1,11],"10",AS[156];stp

141: if %X=1l;9to "rpt"

142: "11":ort DS$;wrt 16,AS(1,13},"11";d4sp AS[1,11},"11"

143: prt "RISE/FALL TIME","Test.";spc

144: ort "SETUP:","Connect TBO from","rear panel to","INPUT A."j;spc 2
145: dsp ES;stn

146: dso AS$[1,11),"11";ort "RISE TIME test."

147: »rt "VERIFY:" ,"*RISE/FALL A"," lamnp is On"

148: ort "*53357A displays"," aoproximately”," 30 nanoseconds"

149: ort "*3ate Mode MIN"," lamp is ON","* “3ATE’ lamn"," flashing"
150: pct "*°A° and ‘B°"," trigger lamps",® flashing","* ‘LISTEN""

151l: 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$[1,11]1,"11";prt "FALL TIME test.”

155: port "Verify: 5335A","display is about","the same as for"

156: ort "Rise Time test.";soc 2

157: wrt "sj","asl";wait 3000

158: dso AS$[1,11),"11",AS$[16];stp

159: if X=1l;3to “"rot"

160: "12":dsp AS[1,11],"12";ort DS;wrt 16,A$[1,13],"12"

161l: ort "OVERFLOW Test.";spc

162: ort "Verify ONLY","lamps lit during","the 11 seconds","wait period:"
163: prt "*FREQ A","*GATE MODE"," Manual","*°Hz“","* “GATE’","* ‘LISTEN""
1564: ort "* "REMOTE’","*°A’ trigger"," lamp (flashing)"

165: ort "5335A Display:"," 0. ";spc 2

166: dsp ES;sto

167: wrt "sj","ingm3go";d4so AS[1,11],"12";wait 11000;wrt "si","ac"
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Table 4-6. HP-1B Verification Program Listing (Continued)

175:
176:
177:
178:
179:
190:
1891:
182:
1373:
134:
135:
136:
137:
188 :
139:
190:
191:
192:
193:
194:
195:
196:
197:
198:
199:
200:
201:
202
203:
204
205:
206:
207:
208 :
209:

red "si",BS

nrt "Verify:","Same as ahove","excent---=","%¥5335A displays"
wrt 16,35$([3,15]1," +",8S8[19];0nct " (actual)"

ort "*‘LISTEN"," lamp is OFF","*“GATE""," lamp is OFf"
ort "* “TALK "," lamn is ON,";snc 2 '

éso AS(1l,11],"12",AS[1l6];stp

if X=1l;ato "rnt"

"13":dsp AS[1,11],"13";ort DS;wrt 16,AS([2,13],"13"

nrt "TIME INTERVAL","Test.";snc

ort "VERIFY:" ,"*TIME A+c"," lamp is ON"

ort "*5335a displays"," anproximately"," 50 nanoseconds"
ort "*5ate Mode (1IN"," lamo is OQW","*'3ATE" lamn"," flashing"
prt "*°A° and ‘B8°"," trigasr lamns"," flashina","* ‘LISTEN""
ort " lamp Ox","* 'RE/IOTE""," lamo ON.";soc 2

wet "si","infu2bslcol";dso AS[1,11]1,"13",AS[16]);stD

dso AS$[1,11),"13";prt “"INVERSE TIME","INTERVAL lest."

nrt "VERIFY:","*1/TIME A»B"," lamo is ON"

ort "*¥5335A displavys"," anoroximately®”," 20. +5"

prt "*3ate Mode MIN"," lamo is ON","* 3ATE” lamp"," flashina"
ort "*°a° and ‘8°"," trigger lamos"," flashing","* ‘'LISTEN""
nrct " lamp OW","* ‘RE'ODTE""," lamo OH.";soc 2

wrt "si","fu6";dsn AS([1,11),"13",AS[16]);sto

if X=1l;ato "rpt"

"14" :dsp AS[1l,111,"14";port DS;wrt 16,A5(1,13},"14"

prt "FRONT PANEL","Switch Tast.";spc

prt "Press each" ,"momentary tvoe"

prt "key on the 5335A" ,"front nanel,","beginning with"

prt "uover left kev","('JATH DISABLE)"

ort "and go down each","column.";spc 2

prt E$;dso " See FITURE A !ll1lI":snc 2;stD

wet "sj" ,"fu99msl7";wait 100;1cl "si"

ort "A number will be","disvlayed when"

prt "a key is nressed","corresponding to"

prt "FIGURE A.":spc 2;3so AS[1,11],"14",AS[15]:stp

if X=1;ato "rpt"

"15":dsp AS(1,11],"15";prt DS;wrt 15,A5([1,13],"15"

prt "FROWT END Test.";soc

ort "VERIFY:" ,"*All display"," ennunciator"," lamps turn On"
ort " for about 5"," seconds","*5335A displays"," ‘FE pASS™"
ort " for about 15"," seconds","*Then 53357 will"," disoclav:"
nrt " the voltages at A204(2,12,10); HO''IJAL values are:"
ort " 5. 000 0O v","™ 3. 100 00 Vv"," =5, 200 00 V";spc 2
wrt "sij","fu99ms0"

dsp AS[1,11],"15",Aa5([15];sto

if X=1l;9to "rot"

"16":ent "OPTIOW 020 (1=Y,0=N) 2",A

if A%0 and a#l;qgto =1

if A=0;9to "17"

nrt DS;wrt 16,35[1,13],"16";dso AS[1,111,"1A"

ort "OPTION 020 T=2st.";snc ;prt "SETUP:","Connect Trigger"
ort "Level ‘A" from","rear pbanel to","CV" inout jack;"

ort "set PRESET ‘A" off, but in CCY nosition.";snoc

prt "Verify that","5335A disnlavs","z2onroximately","=5.%¥XX Volts."
spc 2;4sn RS;stp

wret "sji","fuls"

ort "Potate A7 level","control CW " ,"and check"

ort "that displav is","about the sane","as hefore with"
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Model 5335A
Operational Verification

225
224
227:
228:
229:
230:
231:
232:
233:
234:
235:
234:
237:
238:
239:
240:
241:
242:
243:
244:
245
246
247:
242:
249:
250
251:
252
253:
254:
255:
256
257:
258:
259:
260
251:
262:
263:
264:
255:
266:
*7073

ort "onposite siar.":snc 2

Asp AS[1,11],"15",AS[16];=tn

if X=1;0to "rot"

"17":ent "OPTIONM 030 (l=Y,0=n) 2",B

if 2%#0 and 3%1l;ato -1

if 8=N3;9to "rnt"

prt GS;wrt 15,7$[1,13),"17";3so AS[1,11],"L7"
ort "OPTION 030 Test.";s3nc ;nrt "3ETOP:" ,"Tonnect an”
ort "2A603A to 5335A","‘C” Input and","8660C TNU to"
ort "5335A Time","3ase In.";snc 2

dsn ES;stn

wet "si","fus5";dsn AS({1,11],"17"

prt "Verifyv that","5335A disnlays","the {requency of"
nrt "(150MHZz+>1.3GHz)";spC 2

dsp AS[1,11],"17",AS116] ;stn

if X=1l;3to "ropt"

"rnot" :ent "Rewneat a Theck Point (1=Y,0=0) 2?2",X
if X441 and X40;:;0to -1 :

if X=0;3to "end"

if X=1;ent "Check Point rumber (1 thru 17) 2",N
if HN>17 or nN<Kl;gto -1

jmo N

th |l1ll

“to l|2ll

qto "3

’TtO !!4“

aeo "a

atn "g"

"'ItO II?II

’}to IIBII

oto “O"

Jto "10"

nto "11"

qt_o "12"

qto "13"

qto Illdll

ato "15"

ato "15"

Jto "17"

"end":nrt "mND OF TEST.":besr;snc &

1z1 "s4":;dsn "EaD OF TESTP."

and

Mthe 3560C2,"
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Table 4-7. Operational Verification Record

HEWLETT-PACKARD MODEL 5335A Date
UNIVERSAL COUNTER
Test Performed by Serial No.
STEP # DESCRIPTION RESULTS
PASS FAIL
v 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)
XI Channel C Test (option 030)
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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 71-4,
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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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.V.M. 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
5-12. 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. Connect the positive terminal of the DVM to ATU4(2) and the negative terminal to
chassis ground.
b. Adjust A1R1 for a DVM reading of 3.100Vdc (£50mV).
c. Call up Diagnostic routine #32, as follows:
Press: SCALE
SMOOTH
99
ENTER (wait for 5 seconds)
SCALE
32
ENTER
d. The 5335A should display 3.078 Vdc (£70mV).
e. Connect the positive terminal of the DVM to A1U6(3) or the cathode of ATCR2, and the
negative terminal to chassis ground.
f.  Adjust A1R15 for a DVM reading of 15.70 Vdc (£20mV dc).
g. Turn off the 5335A, and disconnect the test equipment.
5-15. Input Amplifier Adjustment Procedure
5-16. To perform the Offset and Hysteresis adjustments required for A3, proceed as follows:
a. 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 VIII.
b. Set the 5335A front panel controls as follows:

GATETIME ;oinciciinssiasimsensnvss Adjust to about 150ms
o L 8 FREQ A
GATE MODE ...ttt et et et arenas NORM
O NORM
INPUT (Channels A and B)
TM ohm/50 OhM «.viviinesiosaivmiesesseseasss 50 ohm
Trigger Level .....c.vimviviviovsvainvaris i s PRESET
ATTN, s i s P s e e s X1
ACDE ivanisidis s s s st o DC
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g \
e us
' U8 "
. J
i |
[ Part of A2
Uz u3 l
Ut e\
1
\ 1740A
100 MHz OSCILLOSCOPE

J1 ..

3312A
FUNCTION GENERATOR

O I

Channel A Input

Remove 5335A Top Cover
Connect Probe to Anode of:

Channel A ...A2CR7 or
Channel B ...A2CR6

5335A

Channel B Input

Figure 5-1. Input Amplifier Adjustment Setup.
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COM A wvioim i i s S amRa s s s e Out
AUTO TRIG iivmcawnisvsimiiniviedassiasa s apinie Out
POWIER STBY/ZON i ciswins sm siam visow s i 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 5-1; for the Channel A adjustment,
connect the oscilloscope A channel probe to the anode of A2CR?7.

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 probe to the
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: 0.05mV/Cm . ...coviirriiirinrnnennnens Y -axis
(with a 10:1 probe)

* B-Channel: 0.01 mV/€m ....viiriiririirieneneennns X-axis
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Digital Voltmeter (Option 020) Adjustment Procedure

To perform the adjustments required for the DVM, proceed as follows:

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.
Set the 5335A to the VOLTS function, and adjust the GATE TIME for ~150 msec.

Short the HI/LO Volts module inputs together, to force the DVM into the 10 uV resolu-
tion range.

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).

Remove the short between the HI/LO inputs of the Volts module. Set the 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.

Adjust “LOW” until the 5335A displays 4.0000V (£100uV).
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.
Set the DC Standard to 400.000 Volts. Adjust “High” for a display of 400.00V (£10mV).

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:

a.

b.

Turn on 5335A and allow instrument (and CHANNEL C) to warm-up for 5 minutes.

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.

Set the 5335A front panel controls as follows:

GATEMODE ... i eieeeieeieaeannns NORM
GATE CYCLE ..ottt veieia e eneeannnns NORM
GATE TIME . csurmimsumammmscessiasbsmsais to about 1.2 sec
FUNGCTION s amsimoismmssanmmsm s iamiees FREQ C
INPUT C Sensitivity .....ccvviiriievnsenssineaiaanans 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

BEaE BEOES| |

HEE

x| SR

SYNTHESIZED
SIGNAL GENERATOR

6335A
UNIVERSAL COUNTER

INPUT C

POWER SPLITTER

—6db Pad
8481A
POWER SENSOR
A VOLTAGE dBm equivalent

POWER METER 6.5mV -30.73 dBm
7.0mV -30.09 dBm
8.0mV -28.93 dBm
9.0mV -27.90 dBm
10.0mV -26.99 dBm

5-6
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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 =—
1 UNKNOWN LOW —»

TRIGGERED
SWEEP
5335A QSCILLOSCOPE

UNIVERSAL COUNTER

3 REFERENCE FREQUENCY
AN STANDARD

.
=

§ ooe 6"53‘5 5 rj ®
Glalala)s] aNafa| "]DDDD | @ INPUT || INPUT TPUT
F’“TE')DE‘I:‘I slolo] -9 O~ @ _-—0 ounu

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.

c. 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 ps/cm 0.1 us/cm 0.01 us/cm
1em/s 1X106  1X10-7  1x10-8 TIME SCOPE TRACE MOVEMENT
1em/10's 1% 10-7 1X10-8  1x10-9 WITH SECOND HAND OF
1cm/100 s 1X10-8  1X10-8  1x10-10 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 OUT TIME BASE IN

SIGNAL GENERATOR RS sal’ COUNTER |
y
Figure 5-5. Level Shifter Adjustment Set-Up
c. Set the 5335A front panel controls as follows:
FEINCTION  sauesiemwmiassidns sy PER A
GATE MODE vsviismmnssmmsneinssess v NORM
CYCLE o iiat i st s o mmmsstnaim fosmtiinemmme NORM
INPUT (Channels A and B)
SLOPE .ottt i, _(negative)
TM/500hM oo i i e e s 500hm
TRIGGER LEVEL . vvtieiiieiiiiiiiiiiieennnnns PRESET
XIXTEATTIN  vcvceiimiiiin sraaseamaseesmse e ves s i ey X1
ACTDIC | vvieivmmiomriiiine oo i sss e s s vl DC
COMEA. s o i sy e R S g s ouT
AUTOTRIG sicuimussmssniscisnme s masuia i remnes ouT

d. Set the 8650B to output a 110 MHz signal at 15mV rms.

NOTE

8640B amplitude may be increased up to 20mV rms if necessary,
to obtain stable count within +2Hz.

e. Press the 5335A GATE TIME key and adjust the GATE AD) knob to where the 5335A
display shows 300 msec. (x50 msec.) Press the 5335A RESET key to return the function
to PER A. Verify the PER A key lamp is ON.

5-8
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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 ADJ 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

(Y 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.

5-9
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-1 lists abbreviations used in
the parts list and throughout the manual. 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.

e o

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 rep[acéable 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 = fuse P = electrical connector (movable u = integrated circuit; microcircuit
[od = capacitor FL = filter 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 = neon SPST = single-pole, single-throw
ac = alternating current HDW = hardware NEG = negative ss8 = single sideband
ACCESS = accessory HF high frequency nF = nanofarad 88T = stainless stee!
ADJ = adjustment HG mercury NI PL = nickel plate 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 ntegrated circuit NRFR = not recommended for field T = time delay
AMPL = amplifier nside diameter replacement TERM = terminal
APC = automatic phase control ntermediate frequency ns = nanosecond TFT = thin-film transistor
ASSY = assembly NSR = not separately replaceable TGL = toggle
AUX = auxiliary nw = nanowatt THD = thread
AVG = average OBOD = order by description THRU = through
AWG = american wire gauge oD = outside diameter i = titanium
BAL balance OH = oval head TOL = tolerance
BCD binary coded decimal OP AMPL = operationalt amplifier TRIM = trimmer
BD = board OPT = option TSTR = transistor
BECU = beryllium copper kilogram osc = oscillator TTL = transistor-transistor logic
BFO = beat frequency oscillator kilohertz ox = oxide TV = television
B8H = binder head kilohm oz = ounce TVI = television interference
BKDN = breakdown kilovott n = ohm TWT = traveling wave tube
BP = bandpass pound P = peak (used in parts list) U = micro (10-8) used in parts list)
BPF = bandpass filter inductance-capacitance PAM = pulse-amplitude modulation UF = microfarad (used in parts list)
BRS = brass light-emitting diode PC = printed circuit UHF = ultrahigh frequency
BWO = backward-wave oscillator low frequency PCM = pulse-code modulation; UNREG = unregulated
CAL = calibrate long pulse-count modulation v = volt
ccw = counterclockwise left hand PDM = pulse-duration modulation VA = voltampere
CER = ceramic limit pF = picofarad Vac = volts ac
CHAN = channel linear taper (used in parts list) PHBRZ = phosphor bronze VAR = variable
cm = centimeter linear PHL = phillips vCO = voltage-controlled oscillator
CMO = coaxial lockwasher PIN = positive-intrinsic-negative vdc = volts d¢
COEF = coefficient low; local oscitlator Piv = peak inverse voltage VDCW = volts, dc, working (used in
COM = common togarithmic 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 fogic 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 V1O, = 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 = rectifier 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 MU LTI PLIERS
F = farad mw milliwatt R&P = rack and panel
FET = field-effect transistor MUX muitiplex 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) s era 1%
FOLH = fillister head uF microfarad e = second (plane angle) " giga 108
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 'k° 10
FREQ us microsecond SE = selenium da deka ot
FXD uv microvolt SECT = gections d deci : o2
g9 = uVac microvolt, ac SEMICON = semiconductor ¢ °°.'|‘|'.' o3
GE = germanium uVde microvolt, dc SHF = superhigh frequency m milli 10-6
GHz = gigahertz uVpk = microvolt, peak Si = silicon [ micro o
GL = glass sVp-p = microvolt, peak-to-peak SIL = silver n nano 18_‘2
GND = ground(ed) uvrms = microvolt, rms SL = slide p pico o
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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6-12. DIRECT MAIL ORDER SYSTEM

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

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 () 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 PART NO.

C4, C7 B CHANNEL, + PEAK DETECTOR 0160-4931

Cs5, C8 B CHANNEL, - PEAK DETECTOR 0160-4931

C51, C52 A CHANNEL, + PEAK DETECTOR 0160-4931

Cs3, C57 A CHANNEL, - PEAK DETECTOR 0160-4931
NOTE

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 PART NO.
CR1, CR4, CR5* B CHANNEL, + PEAK DETECTOR 05335-80003
CR2, CR6, CR7* B CHANNEL, - PEAK DETECTOR 05335-80003
CR9 - CR12 B CHANNEL BRIDGE LIMITER 05335-80003
CR20 - CR23 A CHANNEL BRIDGE LIMITER 05335-80003
CR24, CR25, CR28* A CHANNEL, + PEAK DETECTOR 05335-80003
CR26, CR27, CR29* A CHANNEL, - PEAK DETECTOR 05335-80003
*NOTE

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.
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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.
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Reference HP Part |c Q P Mfr
: % t Description Mfr Part Number

Designation | Number [o| =Y P Code
L1 05¥38%=b0001 |7 1 Butph AggEmBLY=powER SupPLY 28uB 05335=80001
8Ly N1Rpe) Tas 5 3 CAPACITURRFYD 1Sy Fse)ox 20y0C T4 S6289 1500158902082
AlCe2 Olan=2abh 1 1 CAPACITOR=FXD 1NOUF+100=10% 1SVDC AL 284u0 01a0=2g85
aCcs W1Bye] T 2 1 CAPACITORSFXD 4, 8UFe=20y &VDC TA 56289 1S0NeBSX000bA2
a1Cu flAp=0230 0 3 CAPACITOR=FAD 1LIF+=20% SOVDC TA 56289 1500105x0050a2
a1Cs Dlec=220R a 2 CAPACITORFXD 330PF +=5x 300VDC “ICA 28uBo nl160=2208
ACe 018p=yTas 5 CAPACITORFXD 1SUFseipx 20VDC Ta LTYLL] 1500156X902082
ac? NlRceg23N u CAPACITURFXD 1UFe=20% SOVDC Ta 56289 150010%x0050A2
e 016nL3A79 1 ! CAPACITURSFXD ,n1UF #=20% 100VOC CER 2848p 01603879
a1ce 016ne22nf 4 CAPACITUR=FXD 330PF +=5% 300VDOC “ICa 28480 0le0=2208
ACio PlANe) Tus s CAPACITORAFXD |SUFe=iQx 20VDC TA 58289 1500158902082
4t 0180=n230 0 CAPACITORFXD jUFe=20x SOVDC Th 56289 1500105005042
gL 01R0e2350 9 H CAPACITOR=FXD F600UF+TS=10% 2%VDC AL 00853 500962U026A024
413 D1AN2350 9 CAPACITORLFXD 9400UFeTSeiox 25VDC AL 0085}y S00962U026A024
41C1a 01802799 0 ] CAPACITOP=FXD ,017F+7Sejox 20yDC AL 28adg ClBu=2799
ACs 01bCwuSST ] 1 CAPACITORSFXD _jUF 4e20% SoVDC CER 16299 CACOUXTH{pUMDS DA
a1C1g LAL TR TS ] b 1 CAPACITUR=FXD pO0OUF+7S=10% 30VDC AL 00853 500802UD30AB2H
AICRY 1902=0%40 2 2 DIODE=ZNR INS3398 5,6V SX PDaw IRelUA 28uBg 1902=0940
ACR2 19020632 9 1 DIODEZNR {NS3YSUB 17V Sy PDeSW TCEe? naT1y 1NS35uB
AjCRY 19020940 2 DIODE=ZNR INS3398 5,8V SY PDESw [RELUA 28uBo 1902=0940
ayCRa 190t bb2 1 ] DIODE=PWR RECT 100V &4 PETLY MRT51
1yCap 19010731 7 | DIODE=PAR RECT 60OV 1A 28480 1901=0731
A1CR7 19010050 3 2 NIODE=SW]TCHING BOV 200Ma 2NS DD=3S 284Bo 1901=005%0
4jCRa 1996=00%8 7 1 OIODE=FW BRDG 2pov 2A puTLY MDAZ02
AlCe9 1901=0673 & 2 DIOPE=PwR RECT 100V S& SUB 03508 A15a
AjCRLY 19060213 0 | DIUDE=CTeRECT 200V 124 0129% TIR1018
a2 19¢t1e0nSn 3 DIODE-SWITCHING BRoV 200Ma 2N§ D0a3S 28udg 1901=0050
Heye 19010673 & DIODEPwR RECT j1pnV SA SuU8 03508 ALSA
(Y13 211000010 9 1 FUSE SA& 2%0V NTD 1,25%,2% UL 75915 312008
YL 2116=00483 8 2 FUSE 1,54 250V WTD 1,25%,25 UL 28480 2110=0063
ALF3 211nepnald & 1 FUSE 2,54 250V NTD 1,25X,25 UL 28480 2110=0083
LiFu 21tneyndl (] FUSE 1,54 250V NTD 1,25%,25 UL 28u80 2110=0043

A1 1251-6608 o 1 CONNECTOR 16-PIN M POST TYPE 28480 1251-6608

A1J2 NOT ASSIGNED

4 J3 1251=p600 [ L) CONNECTORSGL CONT PIN 1,1deMMaBSCe8Z SU FLTLL 1251=0600

Ay 1251=0800 0 COMNECTOR=SGL CONT PIN {,1d=Muap3Ce37 30 28480 12510600

Ay Js 12810800 n CONNECTOR&GL CONT PIN |, 10eMMaB3C-32 30 28480 1251=0600

Ay ds 125108600 0 CONMECTORLSGL CONT PIN |, 10-MMaB3C.5T 80 28uBo 1251=0600

A7 12%1=0600 0 CONNECTOR=3GL CONT PIN {,)dsMMapSC=32 S0 28480 1251=0800

AjJe 12%1=0800 0 CONNECTORSGL CONT PIN {,1deMMaBSC=82 80 28a8p 1251=0600

A1J9 1251=0800 0 CONNECTOR=SGL CONT PIN 1,1d=MMepSC=87 80 28480 1251=0600

dio 1251=0600 n COMMECTOR=3GL CONT PIN 1,10=MMaBSC=82 30 28uBQ 125120600
yd 1251=0600 0 COMMECTORLSGL CONT PIN |, jueMMaB3C.52 30 28aBp 1251=0600
a1y 0a%0=1172 8 1 RELAY &4 2uVDCaCOIL S4 11SVAC 28a8p 049n=) 172
MO 1RA53a0450 A 1 THANSISTOR PNP 8] DARL TOe220AB PDm2wW 0129% TIP108
A102 1853=003¢6 2 1 TRANSISTOR PNP 81 PDe310Mm FTg2S0MHZ 28480 1853=0038

4103 1A54=0215 1 1 TRANSISTOR NPN B] PDm350vw FTm300MW 04713 2N3%0u

ALR1 ?100=3212 8 1 RESIATOR=TRMR 200 10% C TOP=ADJ leTRN 28480 2100=3212

AR2 0R12a0019 ] 1 RESISTOR _33 Sy Im PW TCEAe=90 28uBp 0B12=pp1®

AR} 0757=0401 (1] 1 RESISTOR 100 1y ,125W F TCeO¢e100 20548 Clel/BaTO0=10i=F
ARy 169R=p083 a 1 RESISTOR 5,23% 1% ,125+ F TCmoe=lo00 91637 CuFu]/8aT|w323)ef
A1Rs NIsT=0a42 9 1 RESISTOR 10K 1X ,125W F TCe0+=100 2a5as Cusl/paTO=l002eF
LIRS 07570280 3 a RESISTOR 1K 1% 1258 F TCaO¢s=100 20sue Climl/BaTO=1001aF
AR7 0R12=p0uS b 1 RESIATOR ,{5 Sy 3w Pr TCmoes9n 28480 0B12=004%
AjRB 0757=pa3R 3 | RESISTOR S,11K 1% 41258 F TCe0+=100 2us5ue Cl=l/B8aT0=S111eF
4 Re d6%faaon? L] 1 RESTSTOR SK 1x ,1254 F TCm0oe=inp 20548 Cuml/BaTOuS5001=F
A1R10 0757=02R0 3 RESISTOR IK 1X _,125W F TCEO4s100 20544 Clsl/BaT0=i001eF
4RI 0b9Be=poAld 9 2 RESISTOR 2,19 1% L1254 F TCE=0+=100 2050 Cldul/ButlndlSley
aR12 0698=008Q 9 RESISTOR 2,15K 1% ,125n F TCEQe=l00 24548 Clul/BuTow2]SleF
AlR1Y 0757«0280 3 RESISTOR 1Kk 1X 125 F TCEO+=100 26548 (Y=1/8aT0=l00ieF
IYLIT] n1%7=0280 3 RESISTOR 1K 1x 1254 F TCmpem100 2u54s Clal/BaTpuin0i=F
ALRLS 2100=33A3 q 1 PESTSTOR=TAMA 50 10X C TOP=ADJ 1=TRN 28080 21n0=338%

VLAY N75Tand2 4 1 RESISTOR B25 1Y ,125w F TCROs=100 2654 Clu) /BaTOuB2SHaF
ayTey 1251=0707 & 2 CONNECTORWSGL CONT PIN _03lelNaBSC.381 28aBp 1251=4707
AL 1251=uTn? [} CONMECTOR=S5GL CONT PIN ,03le[NegSC=81 28480 1251e4707
1’1 1H26=0310 4 1 V RgF TD=S 27014 LHOOTOmIK
a2 1R20=gu?? 5 H IC OP AMP GP BuD]PeP 18320 LM301AN
Ayl 1R2n=pu?? & IC 0P AMP GP BeplDep 18324 LMI0LAN
Ajue 18260393 7 | IC Vv RGLTR TOe220 27014 L4377
AU 1826=0827 [} 1 20u80 1826=0607

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 |c Q v Mfr

. 2 t Description Mfr Part Number

Designation | Number [o| =Y p Code

AlUT7 1826-0214 ;) : | IC VRGLTR TO-220 04713 MCT7915CT

A1XA2P2 1251-2160 1 1 CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 28480 1251-2160

Aypxny U apUsl 3 1 SOCKET«RLY 16«CONT CHADLE DIPSLDR 2B8ubo 0490=0abl

A} MISCELLANEOUS PARTS

036n=n353 ) 2 BHACKET«RTANG _aobellG X _343slG ,312=M0D 28480 0360=0353
05335=0000% |5 1 HEAT SINK 28480 0533500009
153p=jn9A 4 2 CLEVIS 0,070=IM W 8LTy p,uS4e]IN PIN CTR 00000 ORDER BY DESCHIPTION
211 =028 o a FUSEHOLDER=CLIP TYPE Sa ,250=FUSE 28480 2110=0269

6-6

See introduction to this section for ordering information

*Indicates factory selected value




Table 6-2. Replaceable Parts (Continued)

Repl

Model 5335A
aceable Parts

Reference HP Part |c Ao Mfr

Designation | Number |D Qty Description Code Mfr Part Number
L 0533560002 |8 1 BoARD AggEmBLY=AMp SUPP 28u8o 0533560002
aaCy N160=4557 [ 4 CAPACITOR«FyD _1yF +=20% SoyOC CER 16299 CACOUxTRI04MOS0A
a2c2 D160=45%7 0 CAPACITUR=FYED ,1UF #=20X% SOYDC CER 16299 CACO4XTRIOUMOSOA
a2C3 0160=4557 0 CAPACITORSFXD _1UF ¢=20x SOVOC CER 16299 CACOAXTR104M0504
azCy 01604557 0 CAPACITUR=FXD _|UF ¢=20X% SOVDC CER 16299 CACO4XTRIOEMOSOA
4205 0160=3879 7 & CAPACITOR=FXD ,nlUF +e20x 100VDC CER 2848 0l160=3879
a2Cs 0160=4554 7 & CAPACITORFXD _oiuUF +=2ny SOVDC CER 28480 0160=4554
a2c? 018ne012? 2 2 CAPACITOR®FXD LUF +=20% 25VDC CER 28480 0lsn=0127
aace 0160ea554 7 CAPACITORFXD ,piUF +=20% SOVDC CER 28uBy D160=u8Sy

a2C9 0160=0127 2 CAPACITOR=FXD 1UF +w20% 25VDC CER 28480 0l60=0127

A2C10 01603879 7 CAPACITOReFXD ,0lUF +e20% 100VDC CER 28uBQ 0160=3879
42C11 0180=3819 7 CAPACITORWFXD _ojUF s+e20x 10OOYDC CER 208u8p 0le0=3879
A2C12 N1bte3B879 7 CAPACITOR®FXD ,01UF +w20X 100VDC CER 28480 0ip0=3879

82013 01603879 7 CAPACITORWFXD ,0iUF +=20% 100YOC CER 28uBo V1b0=3879

a2cte V1b0=2219 7 1 CAPACTITOR=FXD 1100PF +=5% 300VDC MICA 28480 016022219

82C15 0ldnep2lo 2 | CAPACITORFXD 270PF s=5¢ 300VDC MICA T2138 DM1SF271J0300MVICR
A2C1e 016nwu554 7 CAPACITORWFXD ,01UF +e20%x SOVOC CER 28uBo 0160=4554

a2C17 01e0eu554 T CAPACITOR=FXD ,01UF +=20% SOVDC CE® 28480 0lo0e4550

a2C18 01603879 7 CAPACITOR«FXD ,nIUF +=20% 100VDC CER 28uBy 0180=387%

12C19 0160=0554 7 CAPACITOR=FXD ,01UF +=20% SOVDC CER 28480 0160=4554

A2C20 0160=45%0 7 CAPACITOReFXD ,01UF +=20% SOVDC CER 28a8p 0160=u5%50

aaCRy 19010378 b 2 DIODE«GEN PHP 35V S0MA DOe}S 28480 1901=0378

A2CR2 1901=0378 6 DIDDE=GEN PRP ISy S0MA DDw3S 28480 1901=0370

42CR3 1901=0050 3 5 DIODE=SWITCHING B0V 200MA 2NS DO=3% 28480 1901=0050

A2CR4 1902=3097 b 1 DIDDE=ZNR 5,23V 2X [De3S PD®, 4w 28480 1902=3097

A2CRS 1901 =00%0 3 DIODE=SWITCHING BOV 200MA 2N8 D035 28480 1901=005%0

A2CRe 1901=0050 3 DIODE=SWITCHING BoV 200MA 2N8 DDe3S 28uBg 1901=00%0

A2CRT 19010050 3 DIODE=SWITCHING B0V 2004 2N8 DO=1S 28480 1901=0050

A2CR8 19010050 3 DICDE=SWITCHING 80V 200MA 2NS DO=-35 28480 1901=0050

A2J1 1200-0618 3 2 SOCKET-IC 18-CONT DIP-SLDR 208uBQ 1200=0618

A2J2 1200-0618 3 SOCKET-IC 18-CONT DIP-SLDR 28480 1200=0618

A2.3 1250-0835 1 H CONNECTOR-RF SMC M PC 50-OHM 26uBo 1250=0835

A2J4 1250-0835 { CONNECTOR-AF SMC M PC 50-OHM 28uBo 1250=083%

az2L1 91001788 ] q CHOKE=nIDE BAND IMAXmpB0 OHM3 18D MHZ 02114 VR200 20/su8

a2L2 9100=1788 ] CHOKE=WIDE BAND IMAXEHBO OWMg 180 WMl o214 VK200 20/48
A2L3 910p=1TRR [ CHOME-WIDE BAND IMAXmpEN OHM3 80 MM 02114 VE200 20748
A2Ly 9100=1788 b CHOKE=WIDE BAND IMAXNHBN OHME 180 YW1 o2tla VK200 20748
a2al 1850=0246 8 1 TRANSTATUR NPN 81 PDE3ISOMAn FTE2S0MNZ 0aT13 8Ps 233
A2R1 0757=p280 3 T RESISYOR 1K 1% ,125% F TCHO4=100 24546 Clal /8aT0=1001eF
A2R2 0757-n280 3 RESISTOR 1K 1% 125+ F TCw04=100 2uSue Clal/BaTo=lo0liaF
A2R3 0757=04u) 0 ] %ESISTOR 11K 1% ,125W F TCEO#=100 2uSue Clisl/BaTonll02=F
A2RU [TLT LT ] 1 [ RESISTOR 20K ,1x 125w F TCeO+=%0 28480 LCLTETTTh Y
A2RS5 0698=p943 1 RESISTOR 20K ,1x ,125W F TCEQew50 28uBo 069B8=pu}
A2Ry 07570447 [ [ RESISTUR 18,2% 1% ,125% F TCeosmloo 2uS4de Cual/BuTgulb2daF
A2R7 0b98ep9ul 1 RESISTOR 20M ,1X 125w F TCuO+=50 28480 069B8=5943
A2R8 0757=0443 (] RESISTOR 11K 1X ,12%% F TCEO+=100 2uSde Cldnl/BuTomilDdaF
A2RY 0757=puu}3 0 RESISTOR 11x 1X ,125W F TCEOs=l00 2454s Ciw) /BaTOn]]02eF
A2Ri0 0757=0442 9 4 RESISTOR 10K 1X 1250 F TCa0+=100 EXLITY Cus)/BaTOw]002eF
A2R1Y 0757ep4a? u RESISTOR 16,2K 1% 1250 F TCaDe¢=100 2uS4e CUml/gnTOnlbii=r
A2R12 0b9Beu00A 5 ] RESISTOR 4OK 1% ,125W F TCmOsel00 2u%54s Clw]/BuTOed002eF
A2R13 069R=u008 5 RESISTOR 40K 1X ,125W F TCeO¢el00 2u5us U=l /BaTO=d002er
A2R1a 0757=0a4? 4 RESISTOR 16,2% 1x 1250 F TCEoselo0 2usuy Clal/8uThulbR2iaF
A2R1S 0757=0416 7 1 RESISTOR 511 1% ,12%% F TCuO4=100 2u5us CUel/BuaT0=S11Her
A2R1e 06985943 1 RESISTOR 20K .1y ,125W F TCEQeeS0 28uBo 0698=5943
A2RL7 069Bea008 5 RESISTOR 40k 1x 125w F TCEO+=100 24548 CUsl/BeTO=lO0d=F
AzR18 069Bau0nd 5 RESISTOR 00K 1x ,125% F TCe0+=100 2uSue CUal/BaTOnd002aF
A2R19 069820008 5 RESISTOR 40Kk 1Y L1250 F TCaO+=100 2u%as (Usl/BuTO=d002=F
A2R20 0698008 H RESISTOR 4ok 1% ,125W F TCEO+=100 2usus Clel/BaTOnd0O2nF
AgRay uT5T=puug 9 RESISTOR joK 31X _125W F TCmgew=y usup Cuwyi/BeTpe -F
AgR22 0757=04a7 ] RESISTOR 16,2k 1§’.|asﬁ F rc-ogs?on susut tﬂ-ifa.rg-{ggsoF
a2R2} 069Bep 369 5 2 RESISTOR 1M ,1X .25+ F TCu0+=25 208480 0698eb309
A2R24 07570280 3 RESISTOR 1K 1X 1254 F TCw0ee100 FULTTY Clel/BuaT0=1001=F
AzR2s 0698=7203 ] ? RESISTOR w2,2 1% ,05W F TCmO+=100 2us4s C3=1/p=T00su2Ri=G
a2R26 00987212 9 2 RESISTOR 100 1% ,05« F TCaO¢el00 2uSue Ciel/BuT0nl00R=G
A2R27 Do98aT222 1 u RESISTOR 261 1x ,05% F TCEQe=100 24g4e Clul/BeToudblHab
AZ2R28 06987226 5 2 RESISTOR 383 1x ,054 F TCEOewlOD FULLTY Clel/BaTOu3B3NeG
A2R29 0757wpuul 0 RESISTOR 31k 1y 1250 F TCe04=l00 2u%4s Clal/BaTOallO2aF
A2R30 Ne9Baunnd 5 RESISTOR GUK 1% 125w F TCaO+=100 2us54s Cle] /BuTO=lO02r

See iptroduction to this section for ordering information
*Indicates factory selected value
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Table 6-2. Replaceable Parts (Continued)
Reference HP Part |c Describti Mfr
: . escription Mfr Part Number
Designation Number |D Qty P Code
a2RYy 069RauQQh 5 RESISTOR agX 1y ,125W F TCwoeel00 2454b Clu) /BaTOet00d=F
a2R32 0698=7242 5 2 RESISTOR 1,78k 1% ,O05W F TCeO#=100 24546 C3e1/8aT0=1781nG
A2R53 0757=0399 5 3 RESISTOR 82,5 1y ,125% F TCu0sel00 2u5ds Clnl/BaToeB2RSaF
A2R3U 0V75Te0UU2 9 RESISTUR 10K 1% ,125% F TCEO4elDO 24546 Clal/BuT0nin0OReF
AR 0698.720)3 8 RESISTOR 42,2 1% 05+ F TCEoemlo0 2us54s Clel/BaTOpud2R2=0
AaR3p 0698=7212 ] RESISTOR yp0 1% ,05% F TCups=yop 2454s C3m1 /8T 00R=G
42r37 06987222 1 RESISTOR 261 1% 05w F tCu0+s100 2454% Clal/But0edbinet
A2R3a Dp98=7226 5 RESISTOR 383 1X ,05% F TCuO+=100 2usdy Clal/p=TO=3alR=G
A2R39 0757T=0399 5 RESISTOR 82,5 1x ,125W F TCuQe=i00 2454b Clal/BaTOuB2R5F
TFLIT 1810=0%64 9 1 NETWORKeRES be3IP4TO,0 OHM X 5 ol121 206447y
42R41 0757=0442 9 RESISTOR 10K 1% ,125n F TCEQ+=100 20548 Clu)/BaTO=i00deF
A2RU2 Np9ae3uly 2 2 RESISTOR 133 1% ,125W F TCw0#=100 24sgdg Cim|/BaTO0n]JIReF
A2RGY 075720399 5 RESISTOR 82,5 1x ,125W F TCmO4e100 2u%ap Cldu1/BaTOwB2RSF
A2R448 0757T«04b5 ] 2 RESISTOR 100K 1% 1258 F TCwO#=100 2u54de Clel /BaTO=l003=F
A2RUS 06988094 7 1 RESISTOR ), 82M (x ,5W F TCEQe=100 28aBo 069828094
[FLITY 0698=p309 5 RESISTOR (M _i1x 257 F TCe0+=25 28a8g 0698=5389
A2ROT 07570398 u 2 RESISYTOR 75 1% ,125W F TCuO4«100 245%4p CUel/BaT0=T5R0=F
A2RuUA 0757=1108 6 2 RESISTOR 300 1% ,125W F TCE0e=100 2u54s Clmi/B8eTOnl0]nF
A2RQ9 0757=1108 b HESISTOR 300 1% ,12%W F TCEO+=100 FLLTIY Cldel/BaTO=30lnF
A2RS0 0757-0398 4 RESISTOR 75 1% ,125W F TCe04e100 24548 Clel/B8aT0eTSROF
A2g51 Ne98a7202 5 rEglgtOp 1,78K 1X 054 F tCmOewl00 20%4s Clel/Bay0uiT8laG
A2RE2 Dp9Reppyl2 1 1 RESISTOR 2K ,1% ,125W F TCwO+es50 28480 0s98=ppl e
A2RS53 0698=3491 8 [l RESISTOR 1X ,1% 125w F TCH0+eS0 28480 0698=349)
A2RSQ 0797=0280 3 RESISTOR 1K 1% 1250 F TCeU#=100 2usun Cdsl/BaTO=i00larF
A2R5S Do9BaT222 1 RESISTOR 261 1% ,05W F TCaos=jo0 20%4s Clel/BeTOw2blReG
A2RSE 06987222 1 RESISTOR 261 1x ,05W F TCwo+=100 24s4e Clei/8aT0ad0LRe
A2RS7 0757=p428 1 1 RESISTOR 1,628 1X 41250 F TCuO¢=100 20%54e Clei/BuTOmlb2)eF
A2R5R 07570280 3 RESTSTOR 1% 1% ,125W F TCm0+=100 20%ae Cde1/B8aToul00lef
A2RS9 Ge9B=3437 2 RESISTOR 133 1% 125K F TCe0+=100 2654 Ciw) /8aTOw] J3R=F
A2Rap 07570485 6 RESISTOR (00X 1x 125w F TCeQsei00 2usue Clal/BaTOnlg0laF
A2RBY 18100280 ] 1 NETWORKeRES 10«3IP10,0K UHM X @ ol 210A103
AgRe2 0757=0280 3 RESISTOR IX 1% 125w F TC®04=100 2u5dp Cim]/8aT0=l00]l=F
42RbY 07570280 3 RESISTOR 1K 1% 125N F TCwO+=100 2u%4s Cdal/BaTosliuoleF
A2RbU 0757=0317 T 1 RESISTOR §,33K 1X 125w F TCWO+«100 2usue Clel /BeT0=l33lerF
42ReS 2100=3383 4 2 RESISTORTRMR 5/ 10X C TOP=ADJ |=TRN 28480 2100=3383
A2Rbe 2100=3383 4 RESISTORTRMR Sg 10x C TOPeADJ 1=TRN 284890 2100=3383
a2U1 182p=0315 3 3 IC OP AMP GP GUAD 14epIPeP 27014 LM3agN
A2U2 1R26=06N9 8 3 1C MULTIPLXR ANLG J6=DIPsC [T L] MUXQ8FQ
42U3 1826=0315 3 IC OP AMP GP GUAD 14=D]P=P 27014 LMIgaN
A2U4 182b6=0809 8 IC MULTIPLXR ANLG 16=0IP=C 11111 MUX08BFQ
A2US 1B2b=0b10 1 1 1C MULTIPLXR daeCHaN=ANLG DUAL t&=DIPs=( 06605 MUX24FQ
a2Ub 1858=0040 8 1 TRANSISTOR ARRAY 1b=PIN PLSTC DIP 01928 CA3I27¢
aur 1820e1359 5 1 1C MUXR/DATA«SEL ECL 4eTUeleLINE DUAL 04713 MC1017aP
ague 1820=1173 1 1 I1C ¥YLTR ECL TTL=TO=ECL GUAD 2=INP 04713 MC1012aL
A2U9 1A26=0575 17 1 IC CONV V/FREQ {4<DIPsP 15818 9400CJ
A2U10 182000609 8 1C MULTIPLXR ANLG 16eDIPwC 0bb66S MUX0BFQ
a2u11 1820=0790 '] 1 IC FF ECL DeM/8 04713 MCieToL
A2U12 1820=11%98 L] 2 IC FF TTL LY D=TYPE POS=EDGE«TRIG COM 01295 BNTULBYITEN
A2u13 1R26=n315 3 1C OP AMP GP GUAD j4eDIPeP 27014 LM3uBN
a2u1e 1A20=1240 3 ) IC DCOR TTL S 3eTOwB=LINE }sINP 01295 BNTUS|3BN
A2ULS 1820=1198 8 JIC FF TTL LB DeTYPE POS=EDGE«TRIG COM 01295 SNTALSLTUN
A2U1e 1R20=1917 1 1 1C BFR TTL L8 LINE DRYR OCTL 0129% BNTALB240N
A2XAB 1251-0472 4 2 CONNECTOR-PC EDGE 8-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

Reference HP Part |c PR, Mfr
Designation Nomber: |D Qty Description Code Mfr Part Number

A3 05335=60003 |9 1 HoltpD AgsEmBLY=Amp BUFFER 28489 0533%=60003
A3C1 0160-3877 5 a CAPACITOR-FXD 100PF +-20% 200VDC CER 28480 0160-3877
A3IC2 0180-2814 0 a CAPACITOR-FXD 22UF +-20% 10VDC TA 28480 0180-2814
A3C3 0180-2821 9 a CAPACITOR-FXD 22UF +-20% 35VDC TA 28uBp 0180-2821
A3C4t 0160-4931 [ 8 CAPACITOR-MATCHED SET OF 2 28480 0160-4931
A3CSt 0160-4931 a CAPACITOR-MATCHED SET OF 2 28uBp 0160-4931
A3CE 0150-2814 0 CAPACITOR-FXD 22UF +-20% 10VDC TA FITLL D180-2814
A3CRTt 0160-4931 " CAPACITOR-MATCHED SET OF 2 28uBp 0160-4931
AICBt 0160-4931 M CAPACITOR-MATCHED SET OF 2 2848D 0160-4931
A3CH 0160-3879 b 28 CAPACITOR-FXD .01UF +-20% 100VDC CER 28uBo 0160-3879
A3C10 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER FITLT 0160-3879
a3C1y Nleu=3879 7 CAPACITOR=FXx0 ,olyF +=2n% 100yDC CER 28480 0160=3879
A3C12 0lpb=3nTe 7 CAPACITOR=FXD ,03UF +=20% 100VDC CER 28UR0 0lp0=3879
AsC1y 016ps3879 7 CAPACITOR=FXD _oiUF +w20% 100VDC CER 28480 0160=3879
A1 0160=3879 7 CAPACITOR=FXD ,01UF +=20X 100VOC CER 28480 0160=3879
A3C1S 0180=3877 H CAPACITORSFXD {o0PF +=20%x 200¥DC CER FLILL 0160=3877
A3C1s N1e0=3879 7 CAPACITORFXD ,0iUF +=20x lOOVOC CER 28uBgo 0180=3879
ACLT 0160=3879 1 CAPACITOReFXD ,01UF +=20% 1OOVDC CER 28aBo 0160=3879
A3C18 0160=3879 7 CAPACITORFXD _01UF +=20% 100¥DC CER 28a8p 0160=3879
S 141 01bu=4705 0 2 CAPACITOR=FXND 2,2PF +=5% S00VDC CER 28480 01604709
(141 016ne3B79 7 CAPACITORFXD _aiUF +=20% 100VDC CER 284Bp 0160=3879
A3C20 0160-3879 17 CAPACITOR-FXD .01UF +-20% 100VDC CER 28uBo 0160-3879
A3C21 0160-4424 0 2 CAPACITOR-FXD ,047TUF +-20% 500VDC GER 1642 400-500-XTR-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 A 2 CAPACITOR-FXD B8PF +-5% 500vVDC CER 0+-30 28480 0160-4703
A3C25 0160=3879 7 CAPACITORSFXD ,p1UF s=20% 100VDC CER 28aBp 01603879
A3C26 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160=3879
A3ca2r 0160=3878 & H CAPACITOR«FXD 1000PF 4=20% 100VOC CER 2848 01s60=3878
A3C28 01RD=2821 9 CAPACITOR=FXD 22UF+=20% 35vDC Ta 28uBo 0lB0=2821
A3C29 01e0=3879 ? CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0i60=3879
A3C30 01R0=2R21 9 CAPACITORGFXD 22UF¢e20% 3SVOC TA 28480 0180=2821
Asc 0lb0=3879 7 CAPACITOR=FXD ,01UF +=20% 100YDC CER 28480 0160=3879
A3C32 0le0e3879 T CAPACITOR=FXD _otUF +=20X 100Y0OC CER 28489 0160=3879
A3C3s 0isn=3A79 T CAPACITORFXD ,0iuF +=20X 100vDC CER 28aBo 0160=3879
AzC3g 0leu=aTo3 [:] CAPACITOR=FXD pBPF +=5X sSpo¥OC CER ot=3p 28uBy 0leo=4T03
A3ldg 0160-3878 5 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A3C3e 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28uBp 0160-3879
A3C3? 0160-3875 3 CAPACITOR-FXD 22PF +-5% 200VDC CER 0+-30 51602
43039 0160-4424 0 CAPACITOR-FXD .047UF +-20% 500VDC CER S1edg 400-500-X7R-473M
ASCup 0180-2814 (1] CAPACITOR-FXD 22UF +-20% 10VDC TA 28480 0180-2814
A3CYL 0160=3879 7 CAPACITOR=FXD ,01UF ¢=20% 100VDC CER 28480 0160=3879
A3Ce2 Ole0=1879 7 CAPACITOR=FXD ,01UF +e20% 100VDC CER 28480 0lp0=387%
A3Cay 0160=3879 1 CAPACITORFY0 ,01UF #e20X 100VOC CER 28uo 01603879
AlCua Oloy=3879 1 CAPACITOR=FXD ,01UF #=20% L0OVDC CER 28480 0180=3879
A3Lus 0160=3879 7 CAPACITOR«FXD ,01UF +=20% 100VOC CER 28uBy 0lb0=3879
(R 14T 0180=3879 7 CAPACITORFXD ,01UF #4e20% 100VDC CER 28uBo 0lb0=3879
A3Ca? 01603879 7 CAPACITOR=FXD ,01UF #=20% 100VDC CER 28680 01603879
A3yCap 0180=3879 7 CAPACITORFXD ,01UF +e20x L00VDC CER 28480 0ils0=3879
A3C49 01b0=387% 7 CAPACITOR=FXD ,01UF +=20X% 100VDC CER 28080 0160=3879
A3C50 0le0=387% 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 20uBy 01le0=3879
A3C51, A3C52t 0160-4831 4 CAPACITOR-MATCHED SET OF 2 (SEE PARA. 6-15) 28480 0160-4931
A3CS53, A3C5Tt 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
A3CSS5 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
A3C58 0180-3877 CAPACITOR-FXD 100PF +-20% 200VDC CER 28480 0180-3877

[
A3CR1, A3CR2t 05335-80003 4 DIODE-MATCHED SET OF 4 (REFER TO PARA, 6-15) 28480 05335-80003
A3CR3 1801-1080 5 DIODE-SCHOTTKY 1N5817 20V 1A 28480 1901-1080
A3CR4, ASCRSt 05335-80003 DIODE-MATCHED SET OF 4 (REFER TO PARA, 6-15) 2B480 05335-80003
A3CRE, A3CRTt 05335-80003 0 12 DIODE-MATCHED SET OF 4 (REFER TO PARA. 6-15) 28480 05335-80003
A3JCRS, AJCRot 05335-80003 0 DIODE-MATCHED SET OF 4 (REFER TO PARA. B-15) 28480 05335-80003

1 2
A3CR10, ASCR11t 05335-80003 0 DIODE-MATCHED SET OF 4 (REFER TO PARA, 6-15) 28480 .
A3CA12 1902-0041 o DIODE-ZNR 5.11V 5% DO-35 PD=4W G | LEeem
A3CR13 1902-0057 DIODE-ZNR 6.499V 5% DO-35 PO=4W 28480 1902-0057
A3CR14 1802-0050 0 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1902-0050
A3CR1S 1802-3136 o DIODE-ZNR B.06V 5% DP-35 PD=4W 28480 1902-3136

a 2
A3CR16 1902-3136 DIODE-ZNR 8.06V 5% DO-35 PD=4W G
A3CR17 1901-1080 i f DIODE-SCHOTTKY 1N5817 20V 1A gﬁg :ggf%‘;g
A3CR18 1902-0057 DIODE-ZNR 6.49V 5% DO-35 PD=.4W 28480 1902-0057
A3CR19 1802-0041 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 1 DIODE-MATCHED SET OF 4 (REFER TO PARA. 6-15) 28480 05335-80003

2

o

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
A3CR27} 05335-80003 0 DIODE-MATCHED SET OF 4 28480 05335-80003
A3CR28t 05335-80003 n DIODE-MATCHED SET OF 4 28489 05335-80003
A3CR29t 05335-80003 [ DIODE-MATCHED SET OF 4 28480 05335-80003
A308y 19900487 7 2 LEDLVISIBLE LUMGINTEIMCD [FmoMbaMAX 284B0 5082«4584
A3D82 1990=0487 7 LEQeVISIALE LUMSINTRINCD IFS20MA=MAX 28480 S082«4884
A3t 125000835 1 2 CONNECTDReRF BMC o PC S50e0HM 28480 125020835
a3J2 1200e0618 3 2 SUCKETIC j8-CONT DIPLSLOR 28489 12000618
A3J3 1250=1871 S 2 CONNECTORRF BNC FEM BGLeMOLE=RR S0e0nM 28480 12501674
AsJu 1250=1671 5 CONNECTORRF BNC FEM BGLeHOLE=RR SeONM 28480 12%0e1871
A3JS 1200=00618 3 SOCKET=[IC 18«CONT OIP=8LDR 28480 1200=00)8
AYJe 1250-0835% 1 CONNECTOR®RF SMgc M PC S0e0HM 2848¢ 12500838
a3Kk1 0090=05n8 2 1 RELAY 2C 12VDCe=cOIL o5A 28VDC 28u80 04900508
A3l 0533580001 |9 H INDUC TOR 284890 05335«80001
A3Le 0553580001 |9 INODUCTOR 28480 0533%=80001
4301 1654=0688 0 2 TRANSISTOR NPN 81 TOa72 PDa20o™w FlaybHl 28480 1B54eieBs
A362 18%4apo3e 0 4 TRANSISTOR NPN 8] TOe92 PpE3Somw 284080 1854=0636
4303 1A54a06108 0 TRANSISTOR NPN B8] TOe92 PDE3ISOMW 28480 1884e0b30
A304 165%«0300 7 2 TRANAISTOR JwFET NeCHAN DeMODE TQOw]0b 28480 18550300
4308 188540300 7 TRANSISTOR JoFET NaCHAN DuM™QDE T0=306 28480 1855=0300
A306 18%4=p030 [ TRANSISTOR NPN 31 TOw92 POE3ISoMW 28480 165406360
4307 185600630 [ TRANSISTOR NPN 8] TQe?2 PD3S0Mw 20480 185420636
A3Q# 1854e0b8e 0 TRANSISTOR NPN 8] TOe?2 POR200Mw FTm4GHZ 28480 185u=0686
A3Ry 06990071 6 [} RESISTOR 4,64M 1x ,125% F TCEgswl00 28480 06990071
A3R2 06990071 [} RESISTOR 4,64M (X ,125# F TCa0seiO0 28480 009920071
A3R} 06987207 q [] RESISTOR 19,6K 1% ,05W F TCwDee100 20546 C3«1/8aT0e19626
A3R4 069827267 4 RESISTUR 19,6K 1% ,05W F TCmOeel00 2054s Cle1/8aT0el902eG
A3RS _ 0698e7227 [ [ RESISTOR 422 1x ,05% F TCu0eeion 2054 C3u1/8eT0ed22ReC
A3Ry 06987212 9 6 RESISTOR 100 1x ,05W F TCEOee100 24548 C321/60T0a100R=G
AIRTw 069R=T7288 9 q REBISTOR 147K {X ,05W F TCBODewalOO 248de Cle1/8aT0s1473aG
AJRE" 06987288 9 RESISTOR 14TK 1x 054 F TCsOe=lo0 20S4e Cle1/8aT0a1473aG
A3RY 069807212 9 RESIATOR 100 1% 054 F TCalea100 24%4de Clal/8aT0ni00ReG
A3R10 0699007} L] RESIBTOR 4 b4M 1y ,12%5% F TCune=ioo 28480 0699=0071
A3RYY 069940071 6 RESISBTOH 4,64M 1x ,125% F TCEO+elO0 28480 069920071
A3R12 ve98e7207 4 RESJSTOR 19,6X 1X 05w F TCEO4m1QQ 204548 Clei/BaTO0=19% =6
A3R13 0p9ReT2p? 4 RESBISTOR 19,4K 1X L0SW F TCaOew100 2054y Clul/geT0ei9pdnG
A3R14 06%Ra7218 S 2 REBISTOR 178 1Xx ,05W 7 TCeOerw100 20546 Clu1/8aT0)78R=G
AJR1S 069B=7249 2 a RESISTOR 3,48k 1X ,0%n F TCBO¢m100 24546 Clel/B8eTOu}adleg
A3R1e 0698e3444 1 H RESISTOR 316 1X 1254 F TCHO¢=100 2054 Clial/8at0elitReF
A3R1T 0098,7208 0 6 RESTBTOR 51,1 1% ,05% F TCSo+¢aiop 23546 Clat1/8aT00051R}ab
A3RIB Ne98aT4S e RESISTOR 3,48K tx 05w F TCHOe=100 24%84p Cla1/8a10e3ub8leC
ARIS 069Bep433 4 (] RESISTOR 100 1X ,25W F T(Le0¢=100 28480 0698=5433
A3R20 06986433 4 RESIBTOR 100 1X ,254 F TCmoe¢=ioO 28480 0098=6413
A3R21 0898e7212 9 RESISTDR 100 1X 05k F TCE0¢=100 2684y Clai/BuT0s100RaG
A3R22 ?100e3802 2 2 RESTATOR=VAR w/8W 10K 20% LIN 3P3T=ND 28a8¢ 2100*3802
A3R2Y ne%Ba?1A8 8 2 RESISTOR 10 tX ,0%w F TCmO4+=100 24840 Clei/8aT00e 0/
A3R24 06987198 [} s RESISTOR 26,1 1% ,0SW F TCE0¢=100 24540 Clei/BaT00=20R1aG
A3R2S 06987198 o RESISTOR 26,t 1x ,0%W F TCu0eel00 24540 Cln1/8eT00m26R1 G
A3R26 069PReT222 i 2 RESISBTOR 261 1x ,05n F TCaoes100 24540 Clai/BuTOudbiReG
A3R27 0699=0073 8 2 RESISTOR 10M 1X 125w F TCE0eslO00 2848) 0699=0073
A3R28 ne98w720S 0 RESISTOR $§,1 1X ,05% F TCe0¢e]00 2d54s Clwi/8=T005 Hial
AJR29e 06987247 ] H RESISTOR 2,87K 1% ,0%5w F TCEO4=10D 24Sus Cle1/8e10e28716
A3R30 Np98e3922 v q RESISTOR 487K 1% ,125W F TCm0+eS0 28480 06983922
AYRSY N69Ra7227 b REBISTOR 622 1% ,05W F T(S0+e100 2us54e Clej/BeT0mi2dneg
A3RS2 0698e6400 5 2 RESISTDR 900Kk {x ,25w F TCE0+e100 197014 NFE2C1/4nT0e9003eF
ASRSS 0757=0d16 7 2 REBISTUR 51t 11X ,{25w F TC®04=]100 2454e C4al/BaT0uSliNeF
AMR34 nN698272085 ] RESTISTOR 51,1 1x 05+ F TCuo¢=l00 208de C3a1/8aT0051R1 e
A3RIS 06987216 3 2 RESISYOR 147 1X 050 F TCe04e100 24848 Clel/BeT0eiuTRag
A3R3e V6987252 7 2 RESISTOR 4,64K 1x 08w F TCmQ4el00 2uS4e Clal/8aT0=bbilet
A3R3? 210vey738 9 2 RESISTUR=TRMR 10K 10X C TOPwADJ {eTRN 73138 B82PR10K
A3R3IA N69Re?227 ] RESISTOR 422 1x ,05% F TCe0eei00 2u5de Clai/8aT0allires
A3R39 N69BeTR4S a H RESISTOR 2,37K 1X ,05W F TCBO#=100 26546 C3n1/8e70e2371eG
A3Ruo 06987238 9 4 RESISTOR 1,21K tx 05w F TCeOswl00 24546 Clai/8uTOml2lleG
A3Ruy Ne98.7198 [ RESISTOR 26,1 1y ,05% F TCEO+elo0 2us4e Cla1/8uTO0m2bR]eb
A3RG2 069Repuldn 1 ? RESISTOR 11K 85X ,125% F TCEO4alDQ 28480 00986430
A3R4Y 6983909 9 4 RESISTOR S{3K 1% ,125% F TCs0ee50 28480 069803608
A3RGY veINT 241 4 FH RESISTOR {,62¢ 31X ,08W F TCmosei00 28480 06980724}
A3RU4S 1696«350% 9 RESISTOR S13K 1% ,12%w F TCa0+e50 28480 0098=390%
AJRUS 069843922 [ RESISTOR 487K 1% 125w F TCROeaSO 28480 0698=3922
A3Ru? 21002497 9 2 RESISTURLTRMR 2k 10X C TOPeADJ jeTRN 73138 B2PHR2K
A3R4S 06987238 9 RESISTOR 1,21k 1% ,0%w F TCmOes=inoO 2084 C3a1/8aT0e121)eG
A3Ru9 0598a7248 a RESISTAR 2,37k 1x ,03W F TCEpsw)0O 2u8de Cle1/8aT0a2371eG
A3RS0 R LES LA ° RESISTOR S13K 1% ,12%# F TCRO+e50 28480 069823908
See introduction to this section for ordering information
6-10 *Indicates factory selected value

tMatched sets of components. See paragraph 6-15.




Table 6-2. Replaceable Parts (Continued)

Model 5335A
Replaceable Parts

Reference HP Part |c Q i Mfr
. . t ripti
Designation | Number |D \ Description Code Mfr Part Number
A3RS) 0698ab830 1 RESISTOR 111X 5% ,12%% F TCeosslo0 28480 0698430
A3RS2 06987230 L) RESISTOR 1,21% 1% ,0%% F TCe04=100 2084y Clel/BuTOellieG
A3RS) 069R.T198 0 RESISTOR 26,1 1% 05w F TCE0e=ino 2054 Clul/BuTO0edbRlat
AIRSE 069827227 b HESISTOR 422 1% ,0%n F TCEO+=i00 20%4s Cls)/BaT0=i22Nag
A3IRSS ve%=T2186 3 RESIBTOR 147 1x ,03% F TCe0e+=s100 FLL LTS Cln)/BaTOnlaliaG
A3RSe 069823008 9 REBIBTOR S13K _1x ,12%W F TCepeaSo 28a8p 0698=390%
A3RSY 0e98=T238 9 REBISTOR 1,21% 1% ,05n F TCul+¢=i00 26548 Clei/BaTo=ld]l=G
A1RSE N715T=0816 7 REBIBTOR S11 1X ,125% F TCmO4=100 20%4s Ciml/BuT0eS]iRar
AIRSe 0698=7222 1 RESISTOR 261 1X ,0%w F TCROeel00 20%4s Ci=i/BaTOndblfeg
A3RBO Ng99+0073 8 RESIBTOR foM 1y ,12%W F TCw0s=ioD 28480 0699=0073
A3Reg 0698abldpn 5 RESIBTOR 990K g ,2%% F TCmos=i00 19701 MF52CL/8eT0a%00]eF
ASRN2 16983922 0 FESIBTOR 487k 1% ,12%w 7 TCe0e=50 28ako 0698=3922
A3Re} ne98a1922 (] RESIATOR aB7Xk _1x ,12%n F TCep+aSo 28a8p 069823027
YL 6987227 [] RESIATOR 422 1% 05w F TCEO#=10D 2usep CI=1/Bul0=d2R=g
LIRS 0e98a1212 9 RESIBYOR 1900 1x ,05%W F TCepemion 2u%4p C3el/BuTo=lpoMat
AIRb 2100=3802 2 RESIBTORVAR WsBw 10K Zox LIN 3PET=NO 28480 2100=3802
A3ReT7 Ne9B=Ti 8 a RESIBYOR 10 1IN 085w F TCEOe=100 2U%4p Cl=l/BuT00=10Nag
A3RpR 06987218 5 RESIBTOR 178 1x 057 F TCwoe=i00 FTLTTY TomiT8RE
AJRBY 069Bepal} 4 RES]IBTOR 100 1X ,2%n F TCeO+=100 28480 33
A3R7p [LLLETTR S ] L} RESIBTOR 100 1y 25" F TCe0+=100 28480 0898=p4a33
AdRT1 0g9ney208 ] RESISTOR 51,1 1% 05N F TCaOe=100 ELLLTY Cl=i/pgeT00eSINla=p
AIRT2 0eThaT227 [ REBISTOR 22 ix ,0%N F TCuOsel00 20%4p Clei/BaTiedl2f=t
AIRTY 0b9RaT2U9 2 RESISTOR 3, 48K 1% ,05% F TCaOe=100 FLL LT Cini/BeTO=)abling
AIRTa LIS T 1 RESIBTOR 3is ix ,125W F TCmoe=1no 20548 Cim]/BuTou3lbRaF
AIRTS 08987205 [ RESIBTOR S1,1 1% 05w F TCROew100 20848 Cinl/BaTo0=S1R1=C
A3RTe 0698=7249 2 RESISTOR 3,48K 1% 05w F TCEO4el00 2654 Clel/BuTO0a}ubliab
A3RYY 0p98=7198 0 RESIBTOR 2841 1% 085N F TCuOé=g00 FLELT C3y=1/78=T00= 4R =6
A3RTR 0678=7198 0 RESISTOR 20,1 1% 0% F TCEOe=100 26584 Clel/BaTOpedbR]leb
A3RTY 069827212 9 RESIBTOR 100 1Y 058 F TCeQesi00 24 Clel/B=T0=100RaG
A3RBO" 069827208 9 RESISTOR 147K 1y ,05m F TCEOs=100 2usu Cisl/BaT0eltiTleg
A3RB1* 06987208 9 RESISTOR 187k 1% 05w F 7CEO4=100 20S4y Clel/BaT0=147)ug
A3RB2 06987212 9 RESISTOR 100 1X ,0SW F TCegeelon FULTTY Clei/BaT0alQoRal
A3RB3" 009827247 0 RESISTOR 2,87n 1% ,05w F TCm0e=100 FLLTTY Clei/BaT0udBTiek
A3RBg 0898=7247 [ RESIBTOR 19,4% 1% 0%k F TCug+=ip0 24%4s Ci=j/8=Tgn]Pe2=6
Sl 06987207 4 RESIBTOR 19,6% 1% 05w F TCoQes100 2u8as Clel/BaTO=1%02=G
A3REe 00987209 0 RESIATOR S1,1 1y 050 F TCEO4e100 2548 Clal/BaTOpeSiNlab
A3RBY 0b9BeT2%2 7 REBIBTOR 4 bdx (X ,05W F TCRQew]100 264%4p Clal /8aTDwipil=C
SLL1] 21001738 9 RESIATOR=TRMA {0k 10X C TOP=ADJ 1=TAN 73138 B2pRloN
A3REe 009%0071 [ REBIBTOR 4 auM 1y 129N F TCupeeloo 284q80 0699=0071
A3R% 0699=0071 & RESISTOR @, 64M 1% 1258 F TCaOt=l00 28480 06990071
4389 0699=0071 [ RESIATOR A, bdm 1% 125 ¢ TeRo+=loo0 28480 06990071
A3R92 08990071 & RESIOTOR w, ea™ 1% 1298 F TCeoesi00 28480 06990071
A1A93 08987241 L] RESBIATOR | 62% 1% 050 F TCWO04=100 FLELY oeB=T2ay
A3R%as 0e98.T287 a RESISTOR 19,8% )% ,0%% F TCHQO4eiQ0 U84 Clei/BaTnalVeist
A3R9S 0e98=T2s7 4 REBISTOR 19,6% 1% 05w F TCuOse100 24508 Clwl/8nTOmlYbd=t
[SLLY 210p=2497 L] RESIaTOR=TRAMR 2K 10X C TOPeADJ Je7AN 73138 [TLLFLY
A3RYY OsSg=7284 5 2 REJIBATOR 100K 1% 05N F TCwO4elO0 2454e Ci=i/paTo=l00d=G
A3R%e 06987284 : ] RESISBTOR 100k 1x 090 F TCmps=lo0 20%4ap Clel/BaTi=l0iat
Aydny J101=2128 2 SWITCH=PB DPDT ALTNG 284 {15VAC 20480 31012124
43842 Jjo1=2124 2 1] SuITCHePE DPDY ALTNG ,28A 1)SyAC FLTLT Jl0is21 24
A38a3 J101e2124 2 SnlTCrHe=Pg OPDT ALTNG ,2%A4 11S5VAC 28480 JI01e2t 24
$ELT] Ji01=2128 ? SWITCHaPB DPDT ALTNG _2%A 115VAC 28ubp Jiole2124
4388 J101e=2124 2 SWITCHePB OPDY ALTNG .2%a 11SVAC 28ub0 3l0L=2124
Aylng 3101312, F] SWITCH=PS DPDT ALTNG ,294 11gVaC 3101=2124
43847 I01=2128 ? SwITCHaPB DPOT ALTNG _2EA 113yAC Jlo1=2124
11012124 2 SWITCHePR DPDT ALTNG 294 11SVAC 284t Jlol=21 24
3o1=2124 2 SWITCHePB DPDT ALTNG ,2%4 115VAC 20ubg Ilol=2124
AJBaLD Jlured120 H BwITCH=PE DPDT ALTNG ,2%a 115VAC FLI1.I] Jlo1=2124
[31T1T] 3101=2124 H BwlTCHaPR DPOT ALTNG _25A 115yAC 28a80 3101=2120
A3uy 1A24a0b00 L] 2 IC OF AMP  QUAD ja=DIPeP 0129% TLOTUACN
Ajud 1828=0%70 2 2 ic 208480 1826=0870
A3U3 1826=00%% 4 2 IC OP AMP LOW=DRIFT TOe9% 27014a LM3o8AN
AJUN 1R26=0035% L] I1C OP AMP LOWspRIFT TQe99 27014 LM30Bam
A3US 18200570 2 1c 28880 1826=08T0
A3Us 1826=0000 9 IC gp Amp QUAD 1ueD]p=p 0129% TLOTGACK
A3 MISCELLANEUyS PARTS
03800092 2 a TERMINAL=BTUD SPCLeFOTHRU PRESSMTG 28480 0dao=0092
03n0=10682 [ 1 TERMINAL=BTUD SGL=TUR PREJS=MTE 20480 03a0=1802
12rSanoel ] 2 HEAT SINK TOe5/T0=}9=(C3 20a8p 1205=0081
4nsosiels ] ? 20adp a0a0=igln
Snal=n23a 5 (] 28480 S041=0234
Sndl=plon [} H 28u80 Soai=0300

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 ri Mfr Part Num

Designation Number |D ty Description Code art Number
Aa 05335=b0004 |0 1 BoARD AggEMBLYs=MAIN LOGIC 28usp 05335=p0004
Al " 0180=45%a 1 17 CAPACITOR=FxD _0ty® +=20x SoyDC CER 208480 0160=4554
Auc? 0lap=p238 1] 2 CAPACITORSFXD S00PF +=1% 30OVDC MICA 12138 pM1SFS01FOS00NYIC
[T14) 01ap=n230 [ CAPACITORFXD S00PF +elX 300VDC MICA 72136 DMiSFSgIFaS00nYIC
aace 01800578 ] L) CAPACITOR=FXD ,1UF +=20% SOVDC CER 28udo 0160=0578
(1141 01en=nSTs 5 CAPACITORSFXD ,1UF +=20% SOVDC CER 208uBp 0160=0%70
AgCe e121=0001 1 1 CAPACITORaY TRMALCER 5 5.18PF 3S0V 52703 304322 5,3%/10FF NPOD
aag? f1e0=05T6 5 CAPACITOR«FXD ,I1UF +=20% SOVDC CER 208ubo 0le0=0%78
hald TMeo=1879 7 L CAPACITORFPXD _01UF +«20% 100YDC CER FITT T 0ls0=3879
haly LALT- TR T ) 3 1 CAPACITOR=FXD |4PF +=5% S00VOC MICA 28uso 0la0=0308
haCyp LTI LA 7 CAPACITORFXD ,oiUF *=2p% 100VDC CER 28489 0le0=3879
aagi Vlpu=3gre 7 CAPACITOReFXD ,0iUF +=20%X 100YOC CER 28480 0lg0=3p79
4haCi 018045%0 7 CAPACITORFXD _o1UF e=20% 50VDC CER 28uBo 0led=48%4a
(L1435 ] 0180=5%4 7 CAPACITOReFXD ,01UF +=20% S0VDC CER 28480 0160=u854
AaCia flen=1AT9 7 CAPACITOR«FXD ,01UF +=20x 100VDC CER 20480 0160=3879
AuCLS 01e0=3879 7 CAPACITOR=FXD ,0IUF +=20% 100VD{ CER FITLL 0ls0=387%
AaCie 01en=0%T8 5 CAPACITOR=FXD ,1UF +=20% SOVDC CEW 28480 0le0=0578
aat1y 0ley=2220 ] 2 CAPACITOR«FXD 1200PF +=53 3J00VOC MICA 28480 0160=2220
Aacin 01602230 H 1 CAPACITOR=FXD J300PF +=8% 300VOC MICA 28480 0160=2230
AuCi9 0180=p15% L] 3 CAPACITOR=FXD 2, 2UF+=20x 20VDC TA 56289 150022%X0020A2
AaCo 0lb0=a950 7 CAPACITOR=FXD ,01UF +=20X SOVDC CER 208480 0160=4954
1141l 0180euS5H 7 CAPACITOR=FED ,01UF +=20% S0VDC CER FLTLT 0le0=455%a
aaCp2 Oleu=0%78 5 CAPACITOR=FXD _jUF +=20% SOVDC CER 284a8p 01a0=0%74
A2} Olec=2220 0 CAPACITOR=FXD 1200PF +=5X 300VDC MICA 28480 0i60=2220
AaC2u 01s2=3A79 7 CAPACITOR=FXD ,01UF +e20% J00VDC CER 28480 01003879
Auc2s Oleo=2224 L} | CAPACITOR=FXD I1ROOPF +=%% 300VDC MICA 28080 0le0=2224
Auc2e AT e 1Y T CAPACITOReFXD ,01UF *=20% SOVDC CER 01e0=a85a
Aat2? OleheaSSa 7 CAPACITORFXD ,01uF +=20% SOVDC CER 01b0=45%a
AaCa2e 0is0=a5%4 7 CAPAC]TOReFXD _0IUF +=20% SOVDC CER 0le0=a5%0
AuC29 0160=0578 5 CAPACLITOR=FXD ,1UF ¢=20% SOVDC CER 01b0=0878
At 30 Olbo=05Th 5 CAPACITORFXD ,1UF ¢e20% SOVDC CER 0160=0874
AsCly Uis0e0%Te 5 CAPACITORLFRD _1UF se20x SoVDC CER 0160=0578
AgC32 0le0=uS5Se 1 CAPACITORFXD _0iUF +=20% SOYOC CER 0160-0%54
ANC3Y Dl1e0=3879 1 CAPACITOR=FXD ,01UF +=20% 100YDC CER 0160=3879
AaC3a 0leo=3BT9 T CAPACITOReFXD _0IUF ss20% 100¥DC CER 0leh=3879
AGCES Dle0euSSu 7 CAPACITOR=FXD ,01UF +=201 SOVDC CER 0180=a5%8
AaCle 018p=2b82 ] 1 CAPACITORFXD joUFemion 10VDC TA DURTGE AL ON
AsCy? VleDeuSSH 7 CAPACTTOR=FXD ,01UF +=20X SOVDC CER 0le0=a5%4
AgCle 01800578 [} 1 CAPACITORSFXD ,0a7uFf +«20x SOVDC CER 0160=057%
AGCHS 0160=4550 1 CAPACITOR=FXD ,01uF +=20% SOVDC CER 0160=45%0
AuCap 0is0=a%%a 7 CAPACITOR=FXD ,0luF +=20%x S0vDC CER 01s0=a8%4
daCay 0160ea5%a 7 CapaCltoR=FxD ,01uF +=20% SOvDC CEp 01s0ea’%q
AaCe 01Rg=2929 8 | CAPACITOR=FXD sAUF+=19X 10VDC T4 0180"2929
Agla) Vlen=4%%4 7 CAPACITOR=FXD ,0iuF +=20% SOovDC CER 0160=G%50
AaCaa 0160=0576 5 CAPACITOR=FXD ,1UF ¢=20% SOVOC CER 0180=0878
AgCes 01on=u554 7 CAPACITOR<FXD _niIUF +=20% SoVYDC CER 0100=85%540
AgCup Olgo=1879 7 CAPACITOR=FXD ,01UF +=20% 100VOC CER 0la0=3879
AgCa? 0180-0230 8 CAPACITOR-FXD 1.0UF +-20% 50VDC TA 150D105X0050A2
AgCan 0lb0=u%%4 7 CAPACITOR=FXD ,plUF +=20% SO0YDC CER 0160=a5%q
AaCa9 01800195 8 CAPACITOR«FXD 2,2uFe=20% 20VDC TA 1500225x002042
41} 016u=3875 3 2 CAPACITOR=FXD 22PF +=51 200VDC CER 0s=3D 28480 0160=3878
A4CY) 0150=3875 3 CAPACITOR=FXD 22PF +=5% 200VDC CER 0s+=30 284890 0160=387%
AaCs2 0180=0374 3 [ CAPACITOR«FXD joUFe=iD% 20VDC TA 56289 15001 08X%02082
AaCRy 190120050 3 ] DIUDE«BWITCHING BoV 200MA 2NB DO«3% 28480 19010050
AMCR2 1901=0050 3 DIODE=SmITCHING Bov 200Ma 2N DO=3S 28480 1901=00%0
AuCRy 1901=053% Q 2 DIODE=3CHOTTRY 28a80 19010539
AGCRY 1901=0050 3 DIODE=BWITCHING ROV 200MA NS DD=)% 28080 1901=00%0
AuCRS 1901=0050 3 DIODE«BWITCHING BV 200MA 2NB DD=3S 28480 1901=00%50
AaCRe 19010050 3 DIODE«3wITCHING 80V 200MA 2N8 DD=3S 28480 1901=0050
AUCRY 1901=00%0 3 DIODE=BWITCHING AOV 200MA 2N8 DO=38 20480 1901=00%0
AaCRe 1901=0050 3 DIODE=SWITCHING B0V 200MA 2N D0D=3% 28480 1901=0n%0
AuCRe 1901=00%0 3 DICOE=BWITCHING 80V 200MA 2N DD=3S 28480 1901=0050
AaCRID 1901=0535% ° DIODE=SCHOTTRY 28680 1901=0%3%8
aapst 199n=0627 7 1 LED=VISIELE LUMaINTRIMCD [FEQOMp=by) 28480 19900027
g 12%1=3078 ] 1 CONMECTOR=PC EDGE 18=CUNT/ROW 2=ROWE 2848 12%1=3078
Aad} 1251 =bb0h [] 2 CONNECTUR (4ePIN M POBT TYPE 28u8p 1251=0808
Aade 1251 =6608 ] CONNECTOR ja=PIN M POST TYPE 2848 1251=6008
TPL] 12512028 (] | CONMECTOR®PC EDGE 18=CONT/RON 2=RONE 28480 1251=2020
Aule 1251=203% L] 1 CONNECTOR=PC EDGE 15«CONT/RON 2ROWE 28480 1251=2035
AuLy Slog=nlan 2 1 INDUCTORRFaCHaMLD UM 1y ,1660X, 389L0C 28a8p 9100=03ub
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Table 6-2. Replaceable Parts (Continued)

Model 5335A
Replaceable Parts

Reference HP Part |c e Mfr
: : Q r

Designation | Number |o| QtY Description Code Mfr Part Number
4401 1854=0n215 1 7 TRANSISTOR NPN 81 PDm3S0Mw FTu3g0MHZ 04713 2N¥904
[TTH 1850=0215 1 TRANSISTOR NPN 81 PDB3ISOMW FTEI00MMZ 04713 283904
A4@3 1A54=n2]5 1 TRANSISTOR NPN 8] PDm3SOMW FTe300MWZ 061y ELR LT T
auGu 1858=0083 5 1 TRANSISTOR ARRAY 4ePIN PLSTC DIP 01528 CAMIO0ZE
[¥1-1] \ASA=Qan 8 1 TRANSISTOR ARRAY (é=PIN PLSTC DIP 01928 Ca3127E
Aa@b 18530015 7 4 TRANSISTOR PNP SI PDm200Mw FTeSpoMHZ 28480 18530015
AUQT 1853=0015 7 TRANSISTOR PNP 81 PDR20OVN FTESOOMMZ 28480 1853=0015
AulB 1853.0015 7 TRANSISTOR PNP ST POE200Mn FTeSpoMWI 2848 18830019
AUGY 1853=0015 7 TRANSISTOR PNP 81 POB200¥W FTeS500MMI 28480 1853=001%
Agdto 1854=0215 1 TRANSISTOR NPN S POm3ISoMw FTm3goMMZ 0uT13 2N3904
44011 1850e0215 1 TRANSISTOR NPN 81 PDm3SoMn FTu3gOMHZ o471l 2N3904
A4012 1850=p215 1 TRANSISTOR NPN S PDR3ISOMN FTEIOOMWZ 04Ty 2N3904

TTIE] 1A%0e0215 1 TRANSISTOR NPN 8] PDm3SoMN FTalQOoMHZ 04713 2N3S0u
AuR| 07570394 0 3 RESISTOR Si,1 1y ,125W F TCEO4mi00 2u548 Cdal /BaTOuS1R1aF
AarR2 1R1o=p36u A 1 NETWORK=RES b=3]PaT0,0 OHM X 5 01121 2064A4T)
AaR} 07S7=0419 o q RESISTOR &8t 1X ,125% F TCm=04e100 24548 Clel /BaToubbiRar
AgRu 07%7-0819 0 RESISTOR &81 1% ,125% F TCEO+=100 24548 Cial/BuTO=bBlRaF
AuRS (IALES TR 1] 3 1 RESISTOR 147 1% ,125W F TCmo+=100 24546 Clmy/8=TomyuTRaF
TL Op9p=00p82 7 1 RESISTOR el 1% ,125W F TCmO#=100 26544 Clsl/B=TO=lpllnr
AuR7 1810=0203 5 1 NETWORK=RES BaSIP470,0 OHM x 7 o124 208447y
(TLL] 0757=0420 3 2 RESISTOR 750 1% ,125W F TCRO4=100 HULTTY ClUsl/BuTonTSieF
AaR9 N7S7T=p2R0 3 13 RESISTOR 1K 1% ,125W F TCe0+=100 2uSup Cdey/B=To=1001=F
AgRio 0757=0280 3 REgISTOR 1K 1X 125 F rvCete=ioon 2uSde Ciel/BaTO=i001eF
IYLIT 0757=0420 3 RESISTOR 750 1y 1258 F TCe0ee100 24506 Clinl/BaTouTSinF
AGURL2 0698=7211 L] 2 RESISTOR 90,9 1% 05N F TCaO¢=100 2usde Cl=l/B=T0D=F0RT=G
AgR1Y 1R10an205 1 1 NETWORKeRES B=BIPd, 7K OWM X 7 ot121 2084472
AgRiy 1810=0318 3 1 NETWURKeRES 6=gIPy,0K OWM y 5 01121 2064102
AGR1S 0757=0419 0 RESISTOR 681 1X ,125W F TCs04=100 24546 Cdml/BuTOubBlReF
AURLSE 075Tagu19 0 RESISTOR 681 1x ,125W F TCRO0+=100 2454b CUml/BaTOmbBIRaF
AgR1? 0698272060 7 1 RESISTOR joX 1% 054 F TCE0+=100 2usug Clal/BaTOml00d=G
AgRis Ve98aiuup 7 1 RESISTOR 196 1x 1254 F 1CRO4e100 24840 Claj/BuTo=]FtRaF
AuR18 0698=3u04 1 1 RESISTOR 316 1X ,1258 F TCmov=qgy 20846 Cawy/BuTguljbReF
AgR19 06987238 9 1 RESISTON §, 21K 1% ,05« F TCmQ4miO0 24548 Clei/BaTO=idllieb
AyR2o 0757=0394 0 RESISTOR Sy,1 1% 125 F TCEgemi00 20548 Cual/B8aTDuSIR1aF
AaRr21 06987211 A RESlsTOR 90,9 It ,05W F TCRO+=100 24548 C3e1/8eT00e90RY=b
AaR22 0757=0dnt ] H RESISTOR 190 1Y ,12%% F TCmoe=100 20500 Cawy/BeTom)0]=F
AuR23 0757=0280 3 RES187OR 1K 1% _12%« F tCmos=100 2us4s Clei/BaTO=i0l=F
AgR2y 075T=0280 3 RESISTOR 1% 1% 1250 F TCe0ee100 2054 Clal/BaToul001=F
AgRgs 0757=0280 3 RESISTOR (K 1% 1250 F TCmg®eqop 20546 Clel/8aTOu1001=F
AaR2e 0757=0280 3 RESIaTOR 1K 1% ,12%+ F tCw0e=100 20%4p Cdal/BaTO=1001=F
AURZY 07570280 3 RESISTOR Ix 1% ,12% F TCeO+=100 26548 Cl=l/BuTO=100l=F
AaR2s n1S7T=0280 3 RESISTOR §K 1% 1250 F TCmoeei0O 2us54s Clin]/BuTOel00ieF
AGQRz2e 0757=0401 ] RESISTOR 100 1X 125w F TCuOee=l00 2usus Clim] /BaTO=10)=F
AURR29 0757=0280 3 RESISTOR 1K 1% 125w F TCuO+=i00 2u54e Clel/BaT0elD0leF
AaR3o 07570465 & 2 RESIATOR 100K 1y ,125% F TCEQe=100 2u%54e Ciuui/BaToeinodaF
AGR31 0757=0485 ] RESISTOR 100K 1x 125~ F TCEO+=100 FULTT Clis]/BaTOslo0dsf
AgR32 0757=0394 0 REBISTOR S1,1 1% 125N F TCwO+=100 FLTT) Cumi/BuTOS R =F
AgR3s N698=0084 9 1 RESISTOR 2,15K 1% ,12% F TCwos=100 20544 Cde1/B8aTO0=2iS1eF
[LLETY 06982343 b 2 RESISTOR 23,7 1x ,12%% F TCe0em=i00 [(BLLL] PMESSe] /BuT0w2}RTaF
AuRrde 0b9Ra3al} L] 2 RESISTOR 28,7 1% ,125w F TCwoem=l0O 03ase PMESS=| /8eT0e2BRT=F
AgR3? 009843431 [ RESISTOR 23,7 1% _125W F TCmp4e100 03888 PHESSa) /8aTOu23RTLF
AGR37 0698=1433 8 RESISTOR 28,7 1% ,12%« F TCe0e=lO0 [ 1.11.] PHESSe| /Bal(ndBRTaF
AgR3e 0757=quay 8 2 RESISTOR 8,25k X ,125% F TCmpe=|pgp 208548 Cum|/B=To=Bgs]=F
AgR39 075Tapuddy ] RESISTOR B _25% 1x ,12%% F TCepselon 2u5de Cin1/8aT0eB251aF
AGRGQ 1810=0374 1 1 NETWORK=RES Be§IP1,0K OHM X & oLty 2o8slo2
AaRuy 07570280 3 RESISTOR fK 1y _125% F TCwos=io0 2680 Cle)/BaTOmlOp]laF
AGR4Z 0757=0280 3 RESISTOR 1K 1% ,12%W F TCaO+=100 26546 Clml/BaTO=i001aF
AgRuy 075T=g0da2 9 a RESISTOR 10K 1X ,12%W F TCRO#e) 00 20Sde Clml/BeTO=iO02aF
AuRag n75Tepaug 9 REGISTOR 10k 1% 125~ F TCWO4=100 20%4dp Clel/BuTOnl00Rey
AgRus 0757a0u4u2 9 RESISTOR joKk (X _125W F TCmptaioon 26%54s Clal /B8aTomlO02eF
Aards 0757=0280 3 RESIsTOR 1K 1% 125« F TCwOe=i00 2u8us Clm)/ButOul00l=F
AgRYT 07570442 9 RESISTOR 10K 1x ,125W F TCEO+4=100 2684y Clm]/BeTO=1002=F
AgRyn 1810.0208 8 1 NETWORKLRES Ba81P1p,0K OWHM X 7 01121 2084103
AgR49 181903865 0 | NETWORK.RES 6eSIP2,2K UHM X § ol12y 2064222
AURSO 0757=n438 3 2 RESISTOR S,10K 1% 125 F TCRO+=100 26548 ClUel /BuTU=Si11eF
AG4RS1 07570438 3 RESISTOR S, 11k §% ,12%% F TCEo+=100 2a54p Cdu1/8aT0eS111eF
AgnrS2 07157=1094 9 1 RESISTOR 1,47K X 1254 F TCuQe=100 2u5us Clul/BaTO=ltTlaF
AR5y 0757=0280 3 RESISTOR IX 1% 1254 F TCeDe=100 20548 Cuwl/BeT0e1001er
ausl 3101-0080 1 1 SWITCHePE DPDT ALTNG 4a 250VAC 28uB0 3101=0680
Aaul 1820=0802 1 1 1€ GATE ECL NOR QUAD 2=pnpP 0ET13 MCivtoze

Aal2 1R20=0810 1 1 IC RCVYR ECL LINE RCVR TPL 2«INP 04713 MC1o116P
AUl 1820=1052 5 \ IC XLTF ECL ECL=TO=TTL QUAD 2=INP 0uT13 MC10125L
Aaua 1B26=0210 7 2 IC COMPARATOR K8 {usDIPaP 27014 LHIBIN
AGUS 1A26=0210 7 IC COMPARATOR HE 14=D]lP=P 27014 LM3BIN

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 plo Code
AgUs 18202312 2 1 1C MIsC 28480 1820=2312
Aauy? 1R20=207% 4 3 IC »ISC TTL L8 01298 BNTULB24SN
Agua 1320=19R9 7 2 IC CNTR TTL L8 BIN DUAL 4eB81T 07263 TULSI9IPC
AGU9 1820=1438 1 2 1C MUNR/DATA=BEL TTL LS 2=TD=i=LINE QUAD 01295 BNTALI25TaN
Aaulo 1A29=1281 2 1 IC DCOR TTL LS 2=TO=deLINE DUAL 2=INP 01295 BNTULBLIGN
Agur 1820=1184 & | IC GATE TTL L8 NOR QUAD 2aINP 01295 SNTaLB02N
AQui2 1820=1416 5 1 IC SCHMITT=TRIG TTL LB INV HEX 1=INP v129s% INTALBIAN
Aguls 1R2y=19A9 7 IC CNTR TTL LS BIN DUAL aeBIT 07263 TUL3393PC
AQuta 1820=1434 1 IC MUXR/DATA=SEL TTL LS 2«TOsl=_INE QUAD 01298 INTALS2STAN
Agu1s 1R2p=2024 3 2 IC DRVR TTL LS LINE DRVR DCTL 0129% SNTULB24UN
Agute 18232075 4 IC MI8C TTL LS 01295 BNTALB245N
AGULT 1820=1112 ] 2 IC FF TTL LS D=TYPE POS=EDGE~TRIG 0129% SNTULSTAAN
Aguie 1820=1112 8 IC FF TTL L8 DeTYPE POSSEDGE«TRIG 0129% SNTULSTUAN
AGULS 1820=12400 3 1 IC DCOR TTL 8 3a=TOo=B=LINE 3=INP 0129% BNTUB13EN
Aau2o 1R20=1202 1 1 IC GATE TTL LS NAND TPL 3=INP 01298 ANTULBON
IY1UH 1820=1197 9 1 IC GATE TTL LS NAND QUAD 2eINP 0129% BNTaLBoON
Aau22 1818=12u9 7 1 IC NMDS bUK ROM 450=NS 3a3 55576 8YP23b4 MASKED
Aauzy 18181250 [ 1 IC NMDS sQK ROM  a%p0eNS le8 55576 SYP23bu MABKED
AQuae 1820=2075 4 IC “I8C TTL LS 01295 BNTULS24SN
aauzs 1A1B=p3B [ 2 IC NMOS 1k RAM STAT 250eN3 343335 AM91110DPC
Auuze 1818=03A1 6 IC NMOS |K RAM STAT 250eN8 34338 AM9111DPC
agu2r 1A20=2024 3 IC DRYA TTL LS LINE DRVR OCTL 01295 BNTALBRUUN
AgUza 1R20=2099 2 1 IC “ICPROC NMOS BeBIT par1ld MCeB02P
Aauge 1826=0275 q 1 IC 78L124 V RGLTR TO=92 04713 MC78L12ACP
Auwl 915a=000% 9 1 28480 qlsa=000%
aavi D4ipmpu2ld 2 1 CRYSTAL=QUARTZ 10,000 MHZ 2848p DUl0=0a23
[TAH 061 0=0UbS 2 | CRYSTAL=DUARTZ 4,00000 MMI HCab/U=HLDR 28480 oulo=nuns
A4 MISCELLANEUUS PARTS
N340=0581 a 2 INSULATOR SLBLaLAC=CMPD 28480 034N=0%81
0340=y587 0 1 INSULATOR SLBL=LAC=CMPD 28aBo 034p=0587
U3ane|bA2 0 2 TERMINAL=STUD SGL=TUR PRE38=MTG 28480 0360=1682
1200=0478 0 3 COMMECTOR=3GL CONT SXT ,01beIN=B3C=8Z 28u4Bo 1200=0u7%
1200=0519 3 1 SOCKET=IC 16=CONT DIP=SLDR 28uB0 1200=0%19
1200=-0522 L] 2 SOCKET«IC 26G«CONT OIP=3LDR 28480 1200=0%22
1200=ybB2 1 2 SUCKET=]C G0=CONT DIP DIPeSLDR 28480 1200=0482
1251=8707 [ 11 CONNECTOReSGL CONT PIN _031leINeBSC=87 28480 12%1=a707
S0u0wn0l q 1 BEZELICOUNTERCATTENILIGHT GRAY 28uBp S0u0=0201
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Table 6-2. Replaceable Parts (Continued)

Model 5335A
Replaceable Parts

Reference HP Part |c Q P Mfr
: . t Description Mfr Part Number
Designation | Number || =YY P Code
AS N5335.60008 |1 1 BOARD ASSEMBLYDIgPLAY 28a8g 05335=50005
AsC2 0160=3879 17 ] CAPACITOH=FYD ,piUF +=20% 100VDC CER 28480 01603879
ASCY 01Ap=n137 & 1 CAPACITOR=FXD 100UF+=20% 10VDC TA 56289 15001 07x001 0R2
A5Ca 0lep=3879 7 CAPACITOR=FXD ,0IUF +=20% 100VDC CER 28uBo Nl60=3879
ASCS 0160=3879 7 CAPACITOR=FXAD ,D1UF +=20% 100VDC CER 28480 01s0=3879
AsCe 01603879 7 CAPACITOR=FXD ,p1UF +=20% 100¥DC CER 28uBo 0160=3479
ASCR1=
ASCRIY 1990=0670 o 34 LEDeVISIBLE LUMeINTRIMCD IFm20Ma=MAX 28480 1990=0670
ASCRIS 199004Rs 6 10 LEDaVISIBLE LUMaINTSIMCD IFm20MA=MAX 28480 LLETTI
ASCR3e 1990=0488 ] LED=VISIBLE LUM«INTRIMCD IFm20Ma=MAX 28480 S082=4pBu
ASCRYT 1990=0ufs 6 LED=VISIBLE LUMLINTRIMCD IFm2pMA=Ma) 28uB0 0820684
ASCR3A 199)=0480 6 LEDaVISIBLE LUMINTRIMCD JFm2qoMA=MAX 284Bo S082=4b84
ASCRIY 1990=puBe & LED=VISIBLE LUMaINT®IMCD IFS20Ma=MAX 28480 S0B2e4nBY
ASCRy0 1990=048b [ LEDaVISIBLE LUMINTEIMCD JFm20MAaMAX 284890 S082-4684
ASCRU1L 199n=pube & LED=VISIBLE LUMaINTEIMCD JFR20MA=MAX 28480 5082=4884
AsCRy2 1990=pufe ] LED=VISIBLE LUMINTEIMCD IFm20MA=MAX 28uBg S0B2=0584
AsCRa3 19900486 & LEDSVISIBLE LUM_INTEMCD IFe2p™AaMaX 28uBp S082=0s84
ASCRau 19%0=04Be [ LED=VISIBLE LUM=INTRIMCO IFa20Mp=MpX 2BuBo LITEETTY. T
4509 19900574 3 13 DISPLAY=NUM=SEG l=CHAR ,43=H 28uBo 5082=7651
AsD82 1990=0574 3 DISPLAY=NUMSSEG 1aCHAR _a3aH 28uBo 5082=7851
ASDS3 1990=0574 3 DISPLAY=NUMeSEG JwCHAR ,33eM 28uBo 5082=7851
ASDS8Yy 1990=0574 3 DISPLAYNUM=SEG 1=CHAR _a3aM 28uBo 5082=7851
ASDSS 1990=0574 3 DISPLAY=NUM=3EG 1e[HAR ,43=H 28uB0 5082=T851
A5p36 1990=0574 3 DISPLAY=NUM=BEG lsCHAR ,43=H 28uBp S0B2«7851
AsD8Y 1990=0574 3 DISPLAY=NUMaSEG 1«CHAR ,43aH 28480 50827851
ASD88 1990=0574 3 DISPLAY=NUM=SEG |=CHAR ,43=H 208680 5082=75651
A5089 1990=05748 3 DISPLAY=NUMBEG 1=CHAR ,uleH 28480 S082=T851
ASDEIU 1990=0574 3 DISPLAY=NUMeSEG leCHAR ,43=h 28480 5082e74851
ASDSI1 1990=0574 3 DISPLAY=NUM=BEG 1=CHAR ,43=M 28480 S082=T7451
AsDSy2 19900574 3 DISPLAY=NUMSBEG jeCHAR _a3aH 28480 50827851
ASDSY13 1990=n681 3 ] DISPLAY=aN=SEG 1=CHAR ,408e«H RED 28480 5082=T45b
ASD314 1990=0574 3 DISPLAY=NUMLSEG [oCHAR ,43eN 28uBp 50827651
(L] 12510600 0 1 CONNECTOR«SGL CONT PIN (|, 14=MMaBICa8Z 80 2848p 1251=0600
ASJ2 1251 =4608 0 1 CONNECTUR 16=PIN M PDST TYPE 28480 1251 =pp08
ASRY 069920069 2 1 RESISTON 2,154 1% 1250 F TCs0+=100 28480 0699=00869
ASR2 0698.0084 e 1 RESISTOR 2,15K 1x ,125% F TCeosai00 20548 Clei/BaTOu2iSlaF
ASR} 2100=3792 9 1 RESISTOR=VAR CONTROL CC 1M 10% 10CW 011214 WPUG03281054A
ASRY 1810=0205 7 1 NETWORKRES 8=SIPY,TK OHM X 7 01121 2084472
AsUL 1820=2132 4 3 IC DRYR CMDS LED DRVR 32293 1CMT2184
ASU2 1820=2132 4 IC CRVR CMOS LED DRVR 32293 1CMT21 84
ASUS 1820=1207 2 1 IC GATE TTL L8 NAND BeINP 01295 BNTuL 830N
ASUY 1820=1195 7 IC FF TTL L8 DeTYPE POS=EDGE=TRIG COM 01295 BNTULSL TSN
ASUS 1R20=1ASA Q 1 IC FF TTL LS DeTYPE OCTL 01295 BNTALSITIN
AsUs 1R20m1bU 8 1 IC DRYR TTL LS BUS DRVR HEX j=INP 01295 BNTULSZLSAN
ASUT 1820=2132 4 IC ORVP CMOS LED DRVR 32293 1CMT218a
ASXDBla
ASKDS1g 1200=0679 6 14 SUCKET=IC 14=CONT DIP DIP-3LOR 2848 1200=0879
A5 MISCELLANEUUS PARTS
1251=8023 3 1 CONNECTOR 16=PIN M PDST TYPE 28480 12518023
Upuoeibla q 9 28480 40unwiniy
Upuo=1615 S 1 28480 G0u0e1b1S
S04len252 7 ] 28480 5041=0252
50010253 L] 16 28uBo S0ule0253
Sudt=02Te 5 1 28uBp S0ui=0278
S00lends0 7 3 28ubg S0uleQuS0
50010318 6 2 LK CAP= PTY GRAY 28480 S0ul=0318
Suuley 732 1] 1 28480 5041=1732
Sydtepite 7 2 28u8p 5041=0319
5001=1733 1 1 28uBo S0u1=1733
50002436 7 34 PUSHBUTTON SWITCH PuCe MOUNT 28480 5060=9436
81590005 0 1 WIRE 22AwG W PVC 1X22 BoC 28480 8159=000%

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 S Mfr
: A t Description Mfr Part Number
Designation Number |D Y p Code

Ag 05335=60008 |2 1 BOARD ABSEMBLY=REAR 28uBp 05335«80006

aply 0160=U557 '] 5 CAPACITOReFxD ,1UF +=20% S0QVDC CER 16299 CACouxTRy04MOS0A

AsC2 0180=0210 b 1 CAPACITURFXD 3, 3UF+=20% 15VDC Ta 56289 1500335x0015A2

ApCh fnlep=u554 7 5 CAPACITOReFXD ,n1UF +=20% SOVDC CER 28480 N160wa8Sy

AbCHU 01A0=0210 6 CAPACITOR=FXD 3, 3UF+=20% 15VDC TA 56289 150p335x0015a2

auCs N1bneuss? 0 CAPACITORFXD ,1UF +=20% SO0VDC CER 18299 CACOAXNTRIDUMOSOA

AsCh 018pen210 [ CAPACITORSFXD 3 _3UFs=20yx 15V0C TA 56289 1500338X00154A2

AsC? D160=aSST? 0 CAPACITOR®FXD ,{UF ¢=20X% SOVDC CER 16299 CACO4XTRI0EMO504A

ApCB NlaN=itds n a CAPACITORFXD 250PF e=lx 100VDC MICA 28480 0160=3048

T4 Nlen=4554a 7 CAPACITOR=FXD ,0LlUF +=20% SOVDC CER 28480 0lsneusSq

(T4 8 0180=3874 2 F] CAPACITOR=FXD |0PF ¢+« ,5PF 200VDC CER 28480 01s0=3874

aCi2 0le0=3874 2 CAPACITORFXD 1gPF +=,5PF 200VDC CER 28480 0ls0e3BT4

AsCl2 0len=u554 7 CAPACITOR=FXD ,01UF +=20% SOVDC CER 28480 0l60=05%4

asC13 Dlop=304ds [ CAPACITORFXD 250PF #+e1X (00VDC MICA 28480 0led=304b

AsC1a D160=30ds 0 CAPACIToR=FXD 250pF +=1X 100vDC wmICA 28480 0le0=304ds

ApCis f1bo=u55a 7 CAPACITOR=FXD ,pjUF +=20% SoVDC CER 28uBg 0160=4554

aplle 01p0eu554 7 CAPACITOR=FXD ,01UF +=20% SOVDC CER 28480 01p0=a554

hsC17 01604557 ] CAPACITURFXD _(UF +=20% SOVDC CER 16299 CACOUXTRYQ4MOS0A

ALCLA 0lo0=0557 ] CAPACITOReFXD ,1UF +=20X SOVDC CER 16299 CACOUXTRIOUMOSOA

Aplle 0lbo=304s (1] CAPACITUR<FXD 280PF ¢=]% 100VDC MICA 2848 0lpd=30ds

asC2o 0160=0682 4 1 CAPACITOR«FXD 3,3PF ¢=,5PF 200VDC CER 28ubdp 0le0=0682

[+H 19010050 3 5 DIpDE=swITCHING BOvV 200mA 23 Dp=3S 28480 1901=00%0

ApCRY 1901 =0050 3 DIODE=3WITCHING 80V 200MA 2N3 DO=3% 28480 1901=0050

ApCRY 190120535 9 F] DIODE=SCHOTTKY 28480 19010538

ABCRS 1501=0050 3 DIODE=3NITCHING BOY 200MA 2N3 DO=3S 28480 1901=0050

45CRe 1901=0050 3 DIODE=SwITCHING BOV 200MA 2NS DO=35 28480 1901=00%0

ABCRT 1901=0535 9 DIODE=SCHOTTRY 28480 1901=053%

AsCRR 1901=0050 3 DIODE=-SWITCHING BoVY 200MA 2NS DO=3% 28480 1%01=0050

apdit 1250=1453 1 [ CONNECTORWRF BNC FEM 3GLeMOLERR SQe0OnM 28uBg 1250=10%)3

Asd2 1250=145% 1 COMNECTOR=RF BNC FEM BGL=HOLE=RR S0=QHM 28480 1250w1453

[TTE] 12501453 1 CONMNECTOR=RF BNC FEM SGL=HOLE=RR S0=0HM 28uB0 1250=1453

abJd 1250=1053 t CONNECTOR=RF BNC FEV 3GLeHOLE=RR S0wQmM 28480 1250=1453

asds 1250=) 453 1 CONNECTOR=RF BNC FEM SGLeHOLE=RR S0=0HM 28480 1250=1453

AbJb 1250=1453% 1 COMNECTOR=RF BNC FEM SGL=HOLE=RR SO0=DHM 28480 1250=1453

(TN ] 9100=0348 2 3 INDUCTORRF=CHau D 1uH 1% ,1660x,385.6 208480 9100=0348

ApL2 F100=034A 2 INDUCTORRFeCHaMLD 1UH 1% ,1660%,385L6 28480 9100=0348

AsL3 9100=0348 2 INDUCTORRF=CHeMLD IUM 1% ,1660X,3850L6 28480 9100=0348

AbG1 1854=n215 1 ] TRANSISTOR NPN 5] PD=3SoMw FTm300MHZ 04713 2n3904

[T1'H 185U=0215 1 TRANSISTOR NPN 8] POE3SOMw FTE300MMZ 04T1Y 2N3S04

[T 18500215 1 TRANSISTOR NPN 8] PDE3SOMW FTal0OMMZ 04713 2N3904

ApGu 1AS3=0038 2 1 TRANSISTOR PNP 8] PDm3lo™Mw FTe2S0MHZ 28480 1853=0038

TY-H 1A50e0215 1 TRANSISTOR NPN 81 PDm3SoMA FTe300MHZ 04713 2N3%04

ipls 1A50ap215 1 TRANSISTOR NPN S] POm3So™W FTe300MHZ 04713 2N3904

AbQ7 1854=n215 1 TRANSISTOR NPN 81 POw3ISOMW FTel0O0MHZ ouTLs 2niso0a

ApR1 0757T=0401 [ 1 RESJSTOR 100 1% 1250 F TCu0+=100 20548 CYml/BuTO=10]"F

ApR2 06983162 0 1 RESISTOR 4o, 4k 1% ,125M F TCwoe=l00 2054 Clul /BaTOmdbld2aF

ApR3 0757=040% 4 1 RESISTOR 162 1% ,125W F TCm0+=100 2uSde Cldal/BuTi=itdn=F

ApRu 0757=02R0 3 4 RESISYOR 1K 1X ,125% F TCe0+ey00 2usSus Ciey/BuT0=]00)eF

ABRS 06983155 1 i RESISTOR 4,04K |X ,125W F TCmo+e100 20%4e Cdsl/BaTOndbl]leF

TL 1A10=0387 2 1 NETWORKeRES ow3IPU,TK UNM X § otl121 2084472

ALRT Ne9Be008Y L] 1 RESISTOR 2,15% 1X ,12%% F TCm0+=100 2654 Clm]/BeTOu2)5leF

ApRY Do9Ra3UUY | 1 RESISTOR 316 1x ,125W F TCm0+=100 2u5us Cimi/B8aTOudlbReF

AsR10 0757=0280 3 RESISTOR 1K 1X _125W F TCaO#=100 ELLLT Ci=)/BaTO=l00]=F

ApR1Y 0757=1093 ] 2 RESISTOR 3K 1% 123 F TCm0+=100 24548 Clel/8aT0=3001=F

ApR12 0757=1094 9 1 RESISTOR | 47k 1 12504 F TCege=top 204548 Clal/BaTOnldTlaF

ABRLS 0757=0dl2 L 2 RESISTUR 10K 1% L1259 F TCeo+=]00 2054e Clie] /BaTOmig02aF

AR1Y 0757=0178 8 1 RESISTOR 100 1% ,250 F TCaO¢=100 2us4s CS=1/4nTO=101=F

ApR1IS 01757=1093 B RESISTOR 3K 1% ,125% F TC=0e=100 20548 Cdut/BaTOmlo0lnF

YIS 0757=0039 4 1 RESISTOR 6,81k 1% ,125W F TCeO+=l00 2054p [lul/BuTOmbBlleF

ARyy WT5T=gua? 9 RESISTOR 1ok 1% ,125% F TCug+=100 20548 Ca=1/8=To=1002=F

ApR1E 0757=0280 3 RESISTOR 1K 1% ,125n F TCm0e=100 2u54e Clim)/BaTO=io0laF

TLIL] 075T=0280 3 RESISTOR 1K 1% ,1254 F TCeO#=100 2usas CUsi/B=TO=1001eF

IYLL1 31012383 5 2 SWITCH=8L DP3T MINTR ,Sa 125SvaC PC 28480 3101=2383%

ApSnp 31012183 5 SWITCH=SL DP3IT MINTR _SA 125VAC PC 284Bp 3101=2383
1200=0519 3 1 SOCKETeIC 16=CONT DIPSLOR 28aBo 1200=0%19
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Model 5335A
Replaceable Parts

Table 6-2. Replaceable Parts (Continued)

Reference HP Part |c Q Descriisti Mfr
: A escription Mfr Part Number
Designation | Number |D ty P Code
A? 05335=60007 (3 1 BOARD AGQEMBLY=HPaIB 28480 05335=60007
a7c) 0160=3879 7 5 CAPACITORFXD _piUF +=20% 100VDC CER 28udo 0lp0=3879
ATC2 V160=3879 7 CAPACITOR=FXD ,01UF +=20% 100VYDC CER 28480 0160=3879
ATCH 01R0en374 3 1 CAPACITORFXD joUF+=10x 20VDC TA 56289 15001 06X902082
ATCH N1s0=3879 7 CAPACITUR=FXD ,01UF +=20% 100VDC CER 28480 D160=3879
A7CS Nbo=3879 7 CAPACITOR=FXD ,01UF #e20% 100VDC CER 28180 0160w3879
A7Ce 0160=3879 T CAPACITORFXD ,nlUF +=20y 100VDC CER 28480 0160=3479
AT 1200=0519 3 H SOCKET=IC |6=CONT DIP=SLOR -2BuBo 1200=0%19
ATJ2 1200=0519 3 SOCKET=IC 16=CONT DIP=SLDR 28uBo 1200=0%19
ATR1 1Alpe0205 1 1 NETWORK=RES BeSIPU,TK UWM X 7 o121 2084472
ATUY 1R20=2219 8 1 IC MICPROC=ACCESS N40B A=g]T 04713 MCLBUBBP
AUz 1R2y=) 28] 2 1 IC DCOR TTL L8 2«TOwdelLINE DUAL 2=INP 01295 SNTAL8139N
ATUS 1A20=205R 3 4 1C MISC TTL 3 QUAD FLTL-T] 1820=2058
ATUG 1R20.205A 3 IC MISC TTL S GUAD 284Bo 1820=2058
ATUS 1820.1199 1 1 IC INV TTL LS HEX LeINP 01298 BNTULBOUN
ATUS 1R20=2058 3 Ic “I8C TTL 3 Guap 28uBo 1820=2058
ATU7 1820-2058 3 IC MISC TTL 9 QUAD 28480 1820=20%8
ArUs In2o=2024 3 1 IC DRVR TTL L8 LINE DRVR OCTL 01295 BN7ALS24UN
1200-0552 [] 1 SOCKET=1¢c 40wcONT DIP=SLDR 28480 1200=0%52
AB 1 OPTION 020, DVM, REFER TO TABLE 6-4
Ag 1 OPTION 030, CHANNEL C. REFER TO TABLE 6-5
A10
AN NOT ASSIGNED
Al2

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| 4 P Mfr
: A t Description Mfr Part Number
Designation Number |D Y P Code
[TE} 0980=quul o 1 LINE MODyLE= FILTERED 05245 F1927
iy 0537pebo0nS |4 1 BOARD ASBEMBLY. HPe18 CONMECTOR 2048 053T0=8000%
ayady 1200=0519 3 2 S0CKETIC {6«CONT DIP<SLDR 28uBgp 1200=0%19
[STRE] 12000519 3 SOCKET=IC 16=CONT DIP=3LDR 28480 1200=0519
AraJy 1251«32R% 1 1 CONNECTOR 24«PIN F MICRORIBBON FLTLL 1251=3283
Ayaswy 31011973 ? 1 SWITCH=SL T=14 DIP=SLIVE=ASSY .14 SoVOC 28480 3101=1973
Ajaxgy 1200=0485 2 1 SO0CKET=IC 14=CONT DIP DIPaSLOR 28u4Bo 1200=008%
Aju MISCELLANEOUS PARTS
03b0=064Y 1 H BARRIER BLOCK 2.TERM FEEDTHRU SLDR 8TUD 28480 0360e0643
1530-1098 u 2 CLEVIS 0,070=IN W SLTI 0,0S4=fN PIN CTR 00000 DRDER gY DEBCRIPTION
21900017 a 2 NASHEReLK HLCL NO, 8 ,l16B8eINelD 28uBo 2190=0017
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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
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Model 5335A
Replaceable Parts

Table 6-3. Option 010 Replaceable Parts

Reference HP Part |c P Mfr
Designation | Number [0 Qty Description Code Mfr Part Number
Al5 10544 B 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 P Mfr
: p ripti Mfr Part Number
Designation | Number |D Qty Description Code be
ip 05335=60008 |4 1 BOARD AggEMBLYeDyM 28480 0533550008
(OPTION 020)
ABCH N18p=2730 9 2 CAPACITUR=FXD 1700UFeTS=10X 30VDC AL 28uBo 0180e2730
apC2 0180=2730 9 CAPACITOR=FXD 1700UF+75=10% 30VOC AL 28480 0180=2730
ABC3 0160=0578 L3 a CAPACITOR=FXD ,1UF +=20% SOVDC CER 28uBo 0le0=0%5Te
AsCu N160=0578 ] CAPACITORFXD _1UF +=20% SOVDC CER 28480 0160=0576
ABCS 0160aussS? 0 1 CAPACITOR=FXD ,1UF +=20% S0VDC CER 16299 CACO4XTRID4MOSO0A
aBCH n18ge2B21 9 2 CAPACITOR=FXD 22UF+=20% 3SVDC Ta 28udp 0180=2821
1119 NlRN=2821 9 CAPACITUReFXD 22UF+w=20% 3SVDC TA 28480 0180=2821
a8CB 0160=0300 3 1 CAPACITOR=FXD 2700PF +=10X% 200VDC POLYE 28a8p 0leo=0300
[1.157] 0160=05T8 5 CAPACITORFXD _{UF +=20% SOVDC CER 28480 0160=0870
LBCIY 0le0=0578 H CAPACITUR=FXD ,1UF +=20X SOVDC CER 28480 0160=0570
L1414 Dle0=4554 T L] CAPACITOR=FXp ,01UF +=20% suvaE EER 28a8p 0le0=usSu
AsC13 ni&0ea5%d 7 CAPACITUR=FXD ,01UF #¢s20% SOVD R 28489 0160=05%4
48C14 DisneaS%a 7 CAPACITOR«FXD ,01UF ¢=20% SOVDC CER 28aso 0le0=a%54
A8C1S 0160ea554 ) CAPACITORFXD ,01UF e=20% S0VOC CER 28480 0160wa93a
ABC1S D160=45%54 T CAPACITOR=FXD ,01UF +=20% SOVDC CER 26480 Olbo=a55a
ABCI1T 0lb0edBO] 7 1 EIFICITOF-FID 100PF +«5% loovnE E:R 28480 0l160=uBn}
(1148 D160=0314 9 \ APACITORFXD ,01UF +=5% 40OVD OLYE sag1y oe3IUN]DISANZ
ABCRy 19060069 4 1 DIODESFw BROG ugoV 14 28489 19060089
ABCR2 1901=0033 2 1 DIODE=GEN PRP {AQV 200MA DO=T 284uB0 1901=0033
ABCHY 1901=0050 3 2 DICDE=SwWITCHING B0V 200MA 2N8 DO0=3% 28480 1901=005%0
ABCRY 1901=0050 3 DIODE=SWITCHING B0V 200MA 2NS DO=3% 28480 1901=0050
ABQSY 1853=0038 2 2 TRANSISTOR PNP 8] PDR3iovm FTE250MMZ 28480 1853=0030
ApQy 1500219 1 3 TRANSISTOR NPN SI PDe3So™w FTa30o0MHI 0aT13 2N3904
ABGY 1A55.0 368 7 3 TRANSISTOR J=FET N=CHAN DeMODE T0=72 81 28480 1855=0308
Ands 18540215 1 TRANSISTOR NPN 8] POmYSnMw FTulooMHI ouT13 2N3904
ABGS 1R55=0388 7 TRANSISTOR JeFET Ne(CHAN D=MODE TO=72 SI 28480 18550368
480 1A54=0215 1 TRANSISTOR NPN 8] POR)}S0MN FTRIQOMWZ 04713 2nN3904
ABGH 1855.036AR 7 TRANSISTOR J«FET NeCHAN D<MODE TOw72 SI 28480 185%5=03068
ABGT 1R53=00306 2 TRANSISTOR PNP 8] POw3ioMw FTa250MHZ 28480 1853=0036
A4BR1 075T=nd2e 1 1 RESISTOR 1,62k 1% ,1235W F TC®04+=100 20548 CUel/BaTleibdlef
ABRZ 21003094 4 3 RESISTOR«TRMR 100K 10y C SIDE=ADJ 17«TRN o211 uIP104
LLLE 07/57=0280 9 1 RESISTUR 100 1X ,125W F TCE0+=25 19701 MFUCL/BeT9=101=F
agRa N69Ban9U ] 3 RESISTOR 49,5K _1x ,125W F TCw0+a2S 28480 0698eb0bu
ABRY 0698=00R2 7 1 RESISTOR 4bd 1Y L1250 F TCaO+=100 24548 Clul/BaT0udbidlup
aBR7 06983155 1 1 RESISTOR G,64x 1X L1250 F TCeOe=100 2asus CUs]l/BaTOeldbd]lef
ABRS 0698=u00R 5 1 RESISTOR 40K 1X ,125W F TCmO#=)O0 24%54s Clel /B=T0mb002aF
ABRY No98=3162 (V] L1 RESISTOR Wb UK 1x ,125« F TCmpe=100 2454s Cim] /BuTOnlblddwF
ABRI1Q 210u=3154 7 1 RESISTON=TRMR 1K 10X C SIDE=ADJ 17=TRN 2111 a3p102
ABR1Y No98enbd [} RESISTOR 49,5 _1x% ,125% F TCEQ4=25 28480 0698=69064
ABR12 ne9f.3162 0 RESIBTOR 4e,a%x 1y ,125% F TCmoeelo0 26548 Cinl/BuTOnbbdiar
ABR13 0698=bb06 3 1 QESISTOR 495K 1Y ,12%W F TCR0+=2% 28a8p 0698=pp0b
ABR1Y 0698a3162 e RESISTOR ub,ux 1y 1250 F TCmoesio0 2uSue Cdel /BaTO=lby2aF
ABR1S 210p=3103 & 1 RESISTOR=TRMR 10K 10X C SIDE=ADJ 1T=TRN o211 43P103
ABRLe NT5Tapuu2 9 [} RESISTOR 10K 1X ,125% F TCuO+=io0 24546 Clal/BuaTO=1002=F
LLL3 R 075T=nbu2 9 RESISTOR 10K 1X ,125W F TCRO+=100 2u5ds Clet/BuTlel002=F
ABR1B 075T=048865 ] ] RESISTOR 100K 1% ,125% F TCWQ4minD 2usdy Clnl/BaTOnl00daF
ABR1Q 2100=3094 4 RESISTOR=TRMR 100K 10% € SIDE«AD) 1T7=TRN o111 a3plou
AgRzn N757=0du2 9 RESISTOR foK 1% ,125W F TCens=lOO 2454e Cisl/BuTo=lg0dsF
ABR2Y 08987959 | | RESISTOR 4,95M 1X Iw F TCu0+e2S 28480 069827959
ABR22 069R=3162 1] RESISTOR db, 4Kk 1X L1250 F TCEO#=100 2us4de Clm| /BaTOuldbldeF
ARR2Y 1Rln=pd7a 1 1 NETWORKRES Be31P1, 0K UMM X & 01121 2088102
ABR24 0757T=pua2 9 RESISTOR {0k {X ,125% F TCmos+=100 20548 Cumy/BuTo=l00d=F
ABR2S 0757=0442 9 RESISTOR 108 1x ,12%4 F TCEo+w100 2454e Clnl/BuT0ulg0deF
ABRZS 0698 enln? 3 1 RESISTUR 22,22 ,1% ,125W F TCe0+=25 28ado 0698=p307
AgR27 069B=p984 6 RESJSTOR 49,5k ,1X 125w F TCRO#e25 284Bp 0898=p964
48R29 N698=3931 1 1 RESISTOR 2M 1% ,12%W F TC®0+4=2% 28480 0698=393)
LBR29 075 T=paa? 9 RESISTOR 10K 1X L1258 F TCwmO+=100 2usgdy Ciml/BuTOul00dnF
a8R3p 2100=3094 a4 RESISTORTRMR 100K 10% C BIDE=ADJ 17«TRN 02111 a3PioU
48R3 LS SN -T) L] RESISTOR 4b,4n 1X 125K F TCuOe=l00 2654 Cldm|/BuTOnlblideF
ABR3Y Up9B=39s0 0 1 RESISTOR BM 5% ,25W F TCw0+=29% LRT-1.1.] PMELATOBM, 5%
ABTH 9100=0uU39 2 1 TRANSFORMER=ISOLATION 3S,4V +=13,7% 28480 9100=0439
LL1T}] 1826=0625 L] 1 28480 1826=0625
ARUZ 19929 7 1 OPTO=ISOLATOR LEDIC GATE IFm{oMAa™AX 28489 1990=0429
4BU3 1R20=1195 7 1 IC FF TTL LS D=TYPE POS=EDGE=TRIG COM 01298 ON?"LSI?SN
apua 1828=0650 9 1 2848 1826=065%0
LAUS 182b=0b35 L] 2 IC OP AMP LOw=0F3 B=D[PaP 0bebS 0P«oTCP
LYV I1R2benb2u 7 1 IC coOnV V/FREQ (4=DIPP BEY7S VFC32KP
ABU7 1%26=0010 1 1 IC MULTIPLXR deCHaN=aNLG DUAL lb=DI1P=C 06665 MUX24FQ
ABUR 1A26=11635 ] IC OP AMP LOneOFS BeD]PeP [T OF=07CP
a8U% 199p=0543 & 4 OPTO=]3ULATOR LED=PXSTR [Fe1SOMaA=MAX 0129% TILile
ARU1OD 1990=n%4a3 ] OPTO=1S0LATOR LEDPXSTR IFm|SnvaeMa) 01295 TIiLitle

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-4. Option 020 Replaceable Parts (Continued)

Reference HP Part |c Q ol Mfr
: A t Description Mfr Part Number
Designation | Number |D Y p Code
Aayty 1B2bepb2? o 1 1C 0P AMp PRCN Tpe99 24355 ADS4L
aau12 199020543 6 OPTO=]SOLATOR LED=PX3TR IFmi5OMamMAX 031295 TILlle
Aaulty 1990.0543 6 OPT0=1SOLATOR LEDePXSTR IFs1S0MAaMAX 01298 TiL11e
Agwy 0533560110 |9 1 CABLE ASSEMBLY&DVM 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 _04=lNeBSCeS8Z RND 28480 0346000124
03enetofid - |0 4 TERMINAL=STUD SGL=TUR PRESI=MTG 28480 0360e1682
0380en310 1 2 STANDOFFaRVTeON ,75«INelLG 6=32THD 00000 ORDER BY DESCRIPTION
03800311 2 1 STANDOFFeRYTeON ,Se[NeiG 6=32THD 00000 ORDER BY DESCRIPTION
05335200011 |3 1 SHIELD=DVM 28480 05335200011
0533500002 |2 PANEL=FRONT (OPT) 28480 0533%5=00002
0533500007 |7 1 PANEL=DYM 28480 0533800007
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Table 6-5. Option 030 Replaceable Parts

Model 5335A
Replaceable Parts

Reference HP Part |c po Mfr
: A Qt Description Mfr Part Number
Designation Number |D Y PO Code b
a9 05335=00009 |5 1 BOARD ASSEMBLY=CHANNEL € 2848y 05335=50009
(OPTION 030)
a9Cy 0160=0576 H 17 CAPACITOR«FXD _|UF 4e20x SOVDC CER 28aBp 0160=0578
LI+ 01Bpe2e17 1 5 CAPACITOR=FXD &,8UF+=10% 35VDC T4 25088 DbRBGS1AISK
A9C3 N160=0576 5 CAPACITOR=FXD ,jUF +=20x S0VOC CER 28480 0160=0878
AoCd UIRD=2617 1 CAPACITOR=FXD &,BuF+=10% 3SvDC Ta 25088 D6REGAIBISK
1114 ] 0160=0578 5 CAPACITOR«FXD _{UF +=20% S0VDC CER 28480 0l60=08T8
-
A9Cs 0160=3878 5 3 CAPACITOR«FXD to00PF ¢=20% 100VDC CER 28480 01603878
A9C7? 0160=0578 5 CAPACITOR=FXD ,1UF +=20% SOVYOC CER 28480 0le0=0878
A9CH Nleo=3A78 [} CAPACITOR=FXD {n00PF #+=20% 100VDC CER 28ud0 01p0=3878
A9CYH 05335«80004 |2 ] COIL=CAPACITOR 28480 05335=80004
A9C10 0160=0578 5 CAPACITOR=FXD ,1UF +=20% SOVOC CER 28ugo 0le0=057e
a9Cyy 0160=05T6 5 CAPACITOR«FXD _JUF +=20% S0VOC CER 2BuBo 0160=0578
ASCi2 01R0=2617 1 CAPACITOR=FXD &,BUF+=10X 3SVYDC TaA 25088 DORBGS1BISK
a9C13 0160=0578 5 CAPACITORFXD ,|UF #+=20%x S0VDC CER 28480 0180=08T8
a9C14 0160=05T8 S CAPACITOR=FXD ,1UF +=20X SOVOC CER 28480 0l80=0578
A9C1S 0160e0576 5 CAPACITORFXD _1UF ¢20% S0VDC CER 28480 0160=0976
a9Cis 0160=3878 6 CAPACITOR=FXD 1000PF +=20x 100VDC CER 28480 0160=3878
ASC1Y 0160=0576 H CAPACITOR=FXD ,I1UF #=20% SOVDC CER 28480 0160=0876
a9Cye 01600576 s CAPACITOR=FXD ,1UF +=20% S0VDC CER 28u8yp 0160=0878
A9C19 0leom3BTa 2 1 CAPACITOR=FXD 10PF +=,SPF 200V0DC CER 28480 0le0=3874
agC2o0 0160=0578 5 CAPACITOR«FXD ,1UF +=20x S0VDC CER 28480 Nleo=0%Te
A9C21 0160=0576 S CAPACITOR«FXD _jJUF ¢=20x S0VOC CER 28480 01b0=05T8
a9c22 0180=2617 1 CAPACITOR=FXD 6,BUF+=10% 3SVDC Ta 25088 DOREGE1BISK
A9C2y 0180=0578 5 CAPACITOR=FND ,jUF ¢=20x SoVDC CER 28480 01600578
A9C24 UIRD=2617 1 CAPACITOR=FXD &,BUF+=10X% 35VDC Ta 25088 DLRBGE1BISK
A9C2S 0ie0=0578 5 CAPACITOR«FXD _{UF +=20% SOVOC CER 28uBo 0160=0%78
a9C2e 01860=0576 S CAPACITORFXD _{UF 4+=20% SOVDC CER 28480 0160=05876
a9c27 0160=0570 5 CAPACITOR=FXD ,1UF +=20% SOVOC CER 28480 0l60=0578
ASCR1 1801-0639 4 a DIODE-PIN 110V 28480 S082=30080
ASCR2 1801-0639 [ DIODE-PIN 110V 28480 S0823080
A9CR3 1901-0638 4 DIODE-PIN 110V 28480 50823080
AGCR4 1901-0639 4 DIODE-PIN 110V 28480 50823080
A9CRSt 05335-80005 9 2 DIODE-MATCHED SET OF 2 28uBo
A9CRG 19010050 3 ? DIDDE=SWITCHING BOV 200ma 2N3 pO=39 28480 1901=0050
L9CR7 19010050 3 DIODE=SWITCHING BoY 200MA 2NS DD=3% 28uBo 1901=00%0
A9CRS 1901=1088 5 ] DIODE=3CHOTTKY 28480 1901=1068
A9CR9 1901=1088 5 DIODE=SCHOTTKY 28480 1901=1088
49CR10 19020551 1 2 DIODE=INR 6,19y SX DO=15 PDSim TCE¢,022% 28480 1902=0551
ASCR11 1901=1068 5 DIODE-SCHOTTKY 2848y 1901=1068
ASCR12 1901 =] 088 5 DIODE-SCHOTTKY 284po 1901=10068
ASCR13 190220551 1 DIODE-ZNR 6.19V 5% DO-15 PD=1W TC=+.022% 28480 1902=0551
ASCR14t 05335-80005 9 DIODE-MATCHED SET OF 2 28480
A1 12514275 3 1 CONNECTOR 3=PIN M POST TYPE 284B0 1251%42758
493 12500838 1 1 COMNECTOR=RF 8MC M PC S0e0HM 28uBg 1250=083%
AoLy 9100-2272 L ] 3 INDUCTORRF-CH-MLD 47UH 10% .1050X.26LG 284Bo 9100-2272
a9L2 9100-2256 5 INDUCTORRF-CH-MLD 56UH 10% .105DX.26LG 28480 9100-2256
A9L} 9100-2255 4 1 INDUCTORRF-CH-MLD 470NH 10% .1050X.26LG 28u8p 9100-2255
A9y 9100-2256 5 INDUCTORRF-CH-MLD 56UH 10% ,105DX.26LG 28480 9100-2256
A9L5 9100-1788 » \ CHOKE-WIDE BAND ZMAX=680 OHM @ 180 MHZ 2114 VK200 20/48
a9P) 1B54ep3asS B 1 TRANSISTOR NPN 2NS179 81 TOe72 PDE20pMW Q4aTLY FAL SR
A9R1 06987211 (] 3 RESISTOR 90,9 1y ,05% F TCeO4el00 20548 Clel/BuTOD=90RI=G
A9R2 Ne?Ba7211 ] RESISTOR 90,9 1% ,05¢ F TCmO+=100 2454e Clel/BaT0O=90HT=G
A9R} 06987228 7 2 RESISTOR dbd 1x 05 F TCm0eaioo 20548 Clel/BaTomibidRal
A9Ra Ve9BeT222 1 3 RESISTOR 261 1X 050 F TCm0+=100 20548 Clel/BaT0edbiRet
A9RS 06987228 7 RESISTOR 4b8 1x 05« F TCWO+=100 24548 Clnl/BaT0ndblRet
A9Rb 0698=7236 7 a RESISTOR 1K 1% 05w F tCu0s4=100 20548 Clel/Bat0=1001=C
agR7 0b9R=7198 0 3 RESISTOR 26,1 1% ,05% F TCmO+=100 2654e C3e)/peT00=26R] =G
AGRA De98eT7210 3 1 RESISTOR 147 1x 05 F TCuDe=100 2us4e Clal/BuT0=14TR=GC
AqR9 0p98e7211 [ RESISBTOR 90,9 1% 05N F TCm0+=100 FITTTY Cl=i/peTO0=g0HgsG
A9R10 06987198 0 RESISTOR 26,1 1y ,05% F TCe0e=100 20508 Cl=i/BaTO0=2bR] b
A9R1 6987259 u 2 REBISTOR 9,09% 1x 050 F TCeDse100 24546 C3=1/BaTpe9091=G
A9R12 06987205 0 1 RESISTOR S1,.1 1% 0% F TCmO4=l00 204548 Cl=i/BaTO0=S{R1=G
AgR1y 069847259 u RESISTOR 9,09K X ,0%W F TCEO+m|00 24548 Clel /BaT0=9091=6
A9R14 06987233 4 1 RESISTOR 750 1x .oi. F tCeos=100 2054 Cle)/BaT0=750R=G
AR g ne9B=72%4 5 1 RESISTOR BR2S X ,0S% F TCmgé=ygo 24544 Ci=1/B=TpeB25R=G
A9R18 0757=0178 8 1 RESISTOR 100 1x ,25n F 7Ce0+=100 2usue CSel/GuTgei0li=F
agR17 n698.7252 7 1 RESISTOR a4, bak §% _05W F TCwo+ei0p 20546 Clul/BuTOmibidleb
A9R1A 069871 A8 8 2 RESISTOR 10 1X 058 F TCWO4e]00 24%4s Clal/Ba100=]10H=G
AQR1g Op9R=7188 8 RESISTOR 10 1% ,05W F TCeO#=100 2454dy Cl=l/p=T00=]0RaG
40R2p ne9l=7222 1 RESISTOR 261 1x 05" F TCege=io0 20548 Clal/BaToedbiRab

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

tSet of 2 matched diodes. See paragraph 6-15. 6-23
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Table 6-5. Option 030 Replaceable Parts (Continued)

Reference HP Part |c| Descrioti Mfr

: . escription Mfr Part Number

Designation Number |p| 9t p Code

A9R21 0p9Ba7222 1 RESISTOR 261 1x ,05n F TCmO+=100 26548 Cle1/BaTOndblReG

AgR22 21001788 9 | RESISTOH=TAMR S00 10% C TOP=ADJ L=TRN 73138 82PRSOO

AQR2} 210pe]198% 8 2 RESISTOR=TAMR 20 20% C TOP=ADJ 1=TRM 32997 3329Ha|=200

A9R24 210n=198% ] RESISTORTAMR 20 20X C TOP=AD) |=TAN 32997 3329%=1=200

ASR2S Q6987238 7 RESISTOR 1K 1% _oSW F TCEp4el00 26%54e C3a1/8aT0=i001=f

ITLFTY 0e9ReT238 7 RESISTOR 4% X _osn F TCmp+tejoo 20546 Cle)/BeTo=i001=G

A9R27 ne987198 0 RESISTOR 26,1 1% ,05w F 7CR04=100 2454p Clel/BaTO0n2bR]ab

AgR2A fbgBeT2RR 9 | RESISTOR 147K 1% ,0%w F TCaOe=100 20348 C3=1/B8aT0n1d473eG

AQR29 N698=7236 7 RESISTOR 1K t1x 05" F TCmos=io0 FIL T Clal/BaT0el00iel

Aquy 50RBe7036 7 1 1.6 GHI AMPLIFIER ASSEMBLY 28480 508807036

AR 1820=2382 ] 1 1€ nIVP ECL DECD 28480 10c2A

a9u}y 1820=1225 4 [ IC FF ECL D=M/8 DUAL 4713 MCio2WP

A9UY 1R26=0l12 | 1 1C COMPARATOR PRCN DUAL BsDIP=P 27014 L™39IN

AqUS 1820=1112 L] 1 1C FF TTL LS DeTYPE POSEOGETRIG 0129% SNTULSTUAN

Agw) 0533500108 |2 1 CABLE ABSEMBLYLCHANNEL =Cw RF 28uBo 05335.60)0%

[LEF! 0533560108 |5 1 CABLE ASSEMBLYe"C® CHANNEL BENS 28480 05335=50108

AqW3 05313560109 |6 1 CABLE ASSEMBLYLPREAMPL POWER 28480 0933%=60109

A9 MISCELLANEUUS PARTS

03600124 3 & CONNECTOR=8GL CONT PIN ,Du=IN=88C=8Z RND 28udo 0lo0=0l 24
0590=0038 5 1 NUTeHEX®DBL=CHAM 1/2232=THD ,094=]N=THK Q0000 ORpDER gY DEBCHIPTION
2110=0301 1 1 FUSE ,12%4 125v ,2B1X,093 28489 2110=0301
530500010 | & 3 CLAMP=GROUNDING 28480 0530%5=00010
2190=0068 s ) WASHEReLK INTL T 1/2 IN ,505«1NeID 2848 2190=0068
05335a00012 | 4 2 CLAMPHEAT SINK 28480 05335«00012
12%1+1556 7 18 CONNECTOR®SGL CONT SKT ,018eINe8SC=81 28480 1251=155¢6
05305=20104 |1 1 HOLDER=FUSE 2848 03305=20104
053n5=20108 |2 1 INSULATOR 28uBg 05305=2010%
n5305=60208 |7 1 CONNECTOR ASSEMBLY=BNC 28480 0530560209
053(5=t0208 |8 1 CONNECTOR ASSEMBLY«SMC 28489 05305=50208
0S335«00002 | 2 PANEL=FRONT (OPT]ON) 28480 05335«00002
0533%5=00008 |8 1 PANEL-FREQ =C¥ 28480 05335«00008

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
01121 Allen-Bradley Co. Milwaukee, WI 53204
01295 Texas Instr. Inc. Semicond. Cmpnt. Div. Dallas, TX 75222
0192B RCA Corp. Solid State Div. Somerville, NJ 08876
021Mm Spectrol Electronics Corp. City of Ind., CA 91745
02114 Ferroxcube Corp. Saugerties, NY 12477
03508 GE Co. Semiconductor Prod. Dept. Syracuse, NY 13201
03868 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, NJ 08830
27014 National Semiconductor Corp. Santa Clara, CA 95051
28480 Hewlett-Packard Co. Corporate Hg. 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 yourinstrument’s serial number prefix is lower than 2024A, perform the backdating
that applies to your instrument’s serial prefix, as listed in Table 7-7 below.

Table 7-1. Manual Backdating

If Instrument Has Serial Prefix Make the Following Changes to the Manual
2012A 1
2008A 1,2
1928A 1,23

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 “A1CR5; 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))1 to A4J2(6) via W2
1 . 3 15.7V
-— Y (3)XA2P2 to A2P2(3)
R16
2 825  R15
50
+15.7V
To 2021A (3)XA2P2 to A2P2(3)
1 3
ue 99— (6) )1 to A4)2(6) via W2

CR2

"
4 CRS c6
2 Il

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 rogan-tmg:_lu o i
H!
[PRINTED CIRCUIT . — | .
ILINE SELECTOR l
SHOWN IN ;I: 90
115Y/7 120V
' | wooe | I

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, AT, 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 8-7) 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 VIl for backdating information. If it is higher, refer to the looseleaf
manual change sheets for this manual. If the manual change sheets are missing, contact your 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

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
Ab REAR PANEL ASSEMBLY 05335-60006
A7 HP-I1B LOGIC ASSEMBLY 05335-60007
A8 DVM ASSEMBLY 05335-60008
A9 C CHANNEL ASSEMBLY 05335-60009
A10 NOT ASSIGNED
AT 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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DANGEROUS VOLTAGE, EXCEEDS SYMBOLS
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INSTRUCTION MANUAL REFERENCE

ALTERNATING OR DIRECT CURRENT

PRINTED CIRCUIT BOARD IDENTIFICATION

REVISION LETTER I , HP PART NO.
05340-60037 =

MANUFACTURING

— \ DIVISION CODE

SERIES NO.,
(May Be Stamped
Elsewhere On The Board)

PRODUCTION CODE

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI-
ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM-
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION

A25 C1 A25C1
AZ5A1 CRI1 A25A1CRI1
NO PREFIX J3 J3
Assembly Stk. No. Assembly Series No.
Assembly Assembly (includes A25A1  (used to document
Number Name Assembly) changes)
A\ A

Vs \/_A_\
A25 POWER SUPPLY ASSY(05i00-6007) SERIES 330

J2 mounted on r Rectifier ~Al REE;AE!E(E”}ASSY I3 ot monitee
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on Assembly A25
Numbers indicate Part of A25 l
Pins of J2 \

L /

| PIO PIO
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2 TO
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I
l 1
§54 123 = / +6.3V supplied
3 86y h b from J3 to Pin 6
Transformer /1/ | of P1 on i
Terminal Connector A25XA1 Assembly Ab
Numbers ! I

Pin Numbers

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.

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.

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
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.

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,

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

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.

8-4
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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. o @ 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 a signal

@ 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.

d7 OR I 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,
practice, or the like, which, if not correctly performed or adhered to,
could result in personal injury.

Eeme

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 .. ......oviivnnn... 50 chm
ACIDE s svsmiveei v amesy DC (OUT)
ATIN' viveimaormiimussgmvase o X1 (OUT)
FUNCTION ssuamvas v inives FREQ A
AUTOTRIG wseuvmivimaisivoaiass ON (IN)
COMN s S RS SEn 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)
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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.

8-33. After connecting the test equipment as described in paragraph 8-32, proceed as follows:

a. 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

b. 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 VALUE.

Proceed as described in steps c through e.

c. 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

d. 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.

e. 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.)
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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

a. 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).

b. Connect the A PROBE from the oscilloscope to resistor R39 on the A2 assembly (A2R39),
between R39 and the anode of CR7.

c. Set the 3325A (function generator):

FREQUENCY: qinvvsnnmnnvivan sammici s 1 kHz sine wave
AMPLITUDE ....ciiiiiiiiiiiiieaan, 100 mV p-p
DC OFFSET, innm iiiniisasiis s Simasis 0
d. Set the 1725A (oscilloscope):
DISPLAY . iiiiiiiiiiiineenennns X-Y FUNCTION
CHANNEL A VOLTS/DIV .....cvvv.n. to .05
CHANNEL AINPUT ... ..ot M ohm, DC
CHANNEL B VOLTS/DIV ..ottt to .01
CHANNELB INPUT ...ovviiiiiiinnnn 50 ohm, DC
e. Set the 5335A:
FUNCTION . iiiiiiiniienninnnnn, “TIMEA—B
COM A ittt i ieenns OFF (OUT)
AUTOTRIG ...viiiiiiiiiiiiiiniens OFF (OUT)
EXT ARMENABLE ........cccvvvnnnn OFF
INPUT (Channels A and B)
TM/500hm oo ™ (OUT)
ACIDE covammssaiasnmsieiaas DC (OUT)
XTOATTIN wsinmssisvnss: caasnes OFF (OUT)
TRIGGER LEVELS ......ovveiievnnn PRESET (fully CCW)

f. Setthe oscilloscope for the X-Y mode, and calibrate by centering the dot at center screen.

g. 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.

h. 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,

8-35. Procedure To Select A3R29 On The Amplifier Buffer Assembly
a. Conne;:t 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).

b. Connect the A PROBE from the oscilloscope to register R33 on the A2 assembly (A2R33),
between R33 and the anode of CR6.

c. Set the test equipment as described in the procedure to select A3R83, (Paragraph 8-34
steps ¢ through e).

d. Setthe oscilloscope for the X-Y mode, and calibrate by centering the dot at center screen.

e. 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.

f. 1f 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:

8640B 5335A
SIGNAL GENERATOR UNIVERSAL COUNTER

\
|
I

b. Set 5335A front panel controls as follows:

FUNCTION icvinseamisnoninsinesss FREQ A
GATEMODE ..o iiiiiiinnnn NORM
L I NORM
INPUT (CHANNELS A and B)
TM/S00hm oot 50 ohm
TRIGGER LEVEL ......cvvviivinnnnn PRESET
XT0/XTATTEN: «ivvmvnaanionavmeaas X1
AC/DE vivossiiam o s st DC
COM A oo seemnen s eave s ouT
AUTO TRIG . iivaiinaansesn sseaiiie 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 X1 at 10 MHz, 100 MHz 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, SMOQOTH, 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.
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8-37. LOGIC SYMBOLS

8-38. Logic symbols used in this manual conform to the American National Standard ANSI
¥32.14-1973 (1EEE 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 1represents 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 Y is 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=1if and only if A=1 or B=1

Y=AeB Y=A+B

EQUIVALENT EQUIVALENT

TRUTH TABLE SYMBOLS TRUTH TABLE SYMBOLS

A BY A—] & ) . A B Y A_‘@'Y

1| == 'R —

v oo 1 0|1

o 110 Pzl o 1| ]

o o]o ] & v o ofo o - | -

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—Iy —
D - D -
- 8 B—p 8—Q
TRUTH TABLE TRUTH TABLE TRUTH TABLE TRUTH TABLE
A 8|2 A B2z A B2 A 8]z
1 140 1 1o 1 100 1 1o
1 o0 10 | 1 0o 1 ofo
o 11 o 1|1 o 1o o 1o
0o o R o o1 o o1
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EXAMPLE 1 says that Z is not true if A is true and B is true or that Z is 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=AsB, 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 H is used to represent a
“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 B 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.

EXAMPLE 5 assume two devices having the following function tables.

DEVICE #1 DEVICE #2
FUNCTION TABLE FUNCTION TABLE
A B Y A B Y
H H H H H H
H L L H L H
L H|L L H | H
Lot LUy

POSITIVE by assigning the relationship H=1, L=8 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 A—Y
=y B_Y B'_l' = Y

Service
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NEGATIVE  alternatively, by assigning the relationship H=8, L=1 at both input and output, Device #1
LOGIC 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 DEVICE #2
A a—Ing
: \, 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 EXAMPLE 7
FUNCTION TABLE FUNCTION TABLE

A 8 | 2] A B | z

H H L H H L

H L H H L L

L H H L H L

L L H L L H
This may be shown either of two ways: This may be shown either of two ways:
A _I~x A—Y A
- | a—Df s—g g—
Note the equivalence of these symbols to Note the equivalence of these symbols to
examples 1 and 2 and the fact that the examples 3 and 4 and the fact that the
function table is a positive-logic translation function table is a positive-logic translation
{H=1, L=@) of the NAND truth table, and {H=1, L=0) of the NOR truth table, and
also note that the function table is the also note that the function table is the
negative-logic translation (H=8, L=1) of the negative-logic translation (H=0, L=1) of the
NOR truth table, given in Example 3. 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 ( B\ ) for each negative indicator (0 ) while leaving the
distinctive shape alone. To convert from the symbology of negative-logic, a polarity indication
( B\ ) is substituted for each negation indicator (0 ) and the OR shapeis substituted for the AND
shape or vice versa. '

8-50. 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 { B ) indicator, delete the
indicator.

2. At each input or output not having an indicator, add a negation ( 0) or polarity ( D)
indicator.

3. Substitute the AND symbol D for the OR symbol D or vice versa.

These steps do not alter the assumed convention; positive-logic stays positive, negative-
logic stays negative, and mixed-logic stays mixed.



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 a chain of logic, under-
standing and the writing of logic equations are often facilitated if active low or negated outputs

Model 5335A

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.

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,

Noninverting function. The output is high if the input is high and it is low if the
input is low. The two symbols shown are equivalent.

QUTPUT DELAY. The output signal is effective when the input signal returns
to its opposite state.

EXTENDER. Indicates when a logic function increases (extends) the number

of inputs to another logic function.

FLIP-FLOP. A binary sequential element with two stable states: a set (1) state
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.

RESET. A 1 input will reset the flip-flop. A return to @ will cause no further
effect.

SET. A 1 input will set the flip-flop. A return to 8 will cause no further action.

TOGGLE. A 1 input will cause the flip-flop to change state. A return to 0 will
cause no further action.

Service
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J INPUT. Similar to the S inputexceptif 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 C is 1and the D is @, the flip-flop
will reset.

Address symbol has multiplexing relationship at inputs and demultiplexing rela-
tionship at outputs.

r1 11 A

8-54. Dependency Notation “C” “G” “v” “f”

8-55. 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 (@), the related “F” output is disconnected
from its normal output condition (it floats).

The input that controls or gates other inputs is labeled with a “C” or a “G”,

i followed by an identifying number. The controlled or gated input or output is
1 labeled with the same number. In this example, “1” is controlled by “G1.”
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,

I-a IO
x g:ﬂ-tx

c If a particular device has only one gating or control input then the identifying

Xc number may be eliminated and the relationship shown with a subscript.

G1 . .

G2 If the input or output is affected by more than one gate or control input, then the

12X identifying numbers of each gate or control input will appear in the prefix or

- subscript, separated by commas. In this example “X" is controlled by “G1”
i »n

G2 and “G2.

X1.2



8-56. Control Blocks
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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

REG

QuUTPUT
SEL

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 at an 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 ( ) 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 low, polarity indicators () 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 LSI 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 input signals (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.

8-63. 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-IB 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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Figure 8-2. Simplified Block Diagram
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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-IB, 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 I2L circuitry. Itis 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
uP (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 P automatically includes gate time in
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 detectthe 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.

aama—d LI LML Mg
mwesase [ 1 [ L[

10 MHZ

ACTUAL [ |
GATE

START SsTOP
— M IFFERENCE —+ M- DIFFERENCE

GATE
WITHOUT -——-—l l
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INTERPOLATORS

TOP DIFFERENCE +100us
STOP AL | T
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 uP’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.

- 200+

—~=—— INTERPOLATOR PULSE FROM MRC

1/200 SCALED DISCHARGE

BN

|

RAPID CHARGE |
VIA CONSTANT —— Ly}
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

A

/

400 COUNTS

300 COUNTS |= === === ===

200 COUNTS

b o — -

- 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 §
Count L - Count X

X 100ns (for the Start Interpolator)

_ 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 from short calibration pulse =200
Count from long calibration pulse =150 (+ 256)

GATE TIME = (10 X 100ns)+ 356 = 200 x q0pns- 230 - 200
406 - 200 406 - 200

X100ns=1000+80.1 - 14.6 =1065.5ns

8-78. If this were a time interval measurement, the P 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.

5V —

INPUT

; e |- -
p-p
ov g

I .

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 ADJUSTABLE 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 }-\ 2v-2(.6)
J_ 2.6m

-V 2V-2(.6)
20K ¢

VY

2-(.6)

POSITIVE
PEAK

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 mux to the input level shifting buffer. The +5and
-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 signal is 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 input to 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
theincoming 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.

Service
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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 a voltage 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. Thisinformation
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 measurement time 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. Thissignal 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 TMHz 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 input is
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 1/O 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-IB 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.
A hieroglyphic is displayed.
Display shows a missing segment or digit.
Numbered ERROR or FAIL message is displayed.

ol o

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. [f 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-1B Logic Assembly and in the A8 DVM Assembly.
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REFER TO
TABLE 8-3
STEP A.
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APPLY POWER
TO 53354
AND PERFORM
POWER-UP
SELF-CHECK

NORMAL FRONT
PANEL DISPLAY?

PERFORM OPERATIONAL

VERIFICATION

PASS TEST?

DISPLAY
TYPE?

UNIT IS
FUNCTIONING
PROPERLY

BLANK OR

SEE SECTION IV
TABLE 4-1

CHECK uP, OSCILLATORS, SUPPLIES,
#={ SHORTED ADDRESS BUS OR DATA BUS ;

HIEROGLYPHICS

MISSING

SEE TABLE 8-3, STEP C

DISPLAY, DISPLAY DRIVER,

SEGMENT
OR DIGIT

FAIL1.0 -19

- BUS CONNECTION
SEE TABLE 8-8 STIMULUS

- ROM FAILURE; SEE TABLE 8-7

FAIL 2.0 -2.2

RAM FAILURE (A4U28, U125, U26)
SEE TABLE 8-8 (STIMULUS)

DATA BUS PROBLEM OR

FAIL 3.1 .3.3

FAIL 3.4 -35

A4USB, U7, U8, U9, U13, AND U14
SEE TABLE 8-8 STIMULUS

ARMING SWITCH PROBLEM

FAIL 4.X

SEE TABLE 8-8 STIMULUS

MRC OR A4uUT

SEE DIAG #9 AND #10

INTERPOLATOR PROBLEM;

FAILS5.1 -5.4

FAIL 8.X

DIAGNOSTIC 11, 12, 13, AND WAVEFORMS
SEE TABLE 8-9
o o T

A2U13, U4, UG, U8, UT, AND U1S

SEE DIAG #28, #27, 428

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 Data Busis 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 atthe 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 A4U?7.

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. IHP-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
toa 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.
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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/50() 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:

AUTO TRIG=IN
COM A=IN
pn “8" Slope="\
A" slope="L ‘“B" PRESET off
“A" PRESET off N

“A" X10 ATTN=IN B REas e

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,

8-32
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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:

CYCLES WHEN ANY

MATH, STATISTICS, STAREE
FUNCTION, GATE MODE, START %
AND CYCLE KEY STOP.F
1S PRESSED
STOP %

SHOWS 8" WHEN

EXT TIME BASE IS
CONNECTED, BLANK WHEN
EXT TIME BASE I5 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 “ & ”. 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:

INSTRUMENT
TALK ONLY ADDRESS

As & o o A

g3y )

(D]

FBLANK 1 F——BLANK —

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“ § " will be displayed. Changing the positions of
any of the switches should change the corresponding display. '

8-34
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Figure 8-8. Diagnostics 07 and 16
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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 aredesigned 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 11”.

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 witha
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:

a. 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.

Service
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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.

UMIVERSAL COUNTER
WLETT-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.

01 03 05 07 09 13 17 21 25
STATISTICS
02 04 06 08 10 14 8 22 26
= GATE MODE =
n 15 19 23 27 29 31 33
CYCLE
12 16 20 24 28 30 32 34
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Figure 8-12. Diagnostics 15 and 17

8-42



Model 5335A

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 +5V 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.

Service
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Figure 8-13. Diagnostics 18 and 19
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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-V 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 +5 voltsupply, #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 3.75 kHz-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 A11US5, 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 panle
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. Hzlamp is ON.

d. FREQ A lamp is ON.

e. All other lamps are off (except trigger).
f. Fanis ON.

NOTE

If the 5335A passes the POWER-UP SELF-CHECK, proceedto SECTION IV
of this manual and perform the Operational Verification in Table 4-1.

If a failure occurs at POWER-UP, one of the diagnostics from Table 8-710 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, +5V, -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.)

n

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” for about
15 sec. i

c. Display shows nominal values of 3 Supply Voltages:

5. 000 00 V
3.10000V
-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
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Table 8-4. Power Supply Test

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 A1)1 (4,4). If you have
option 020 (DVM Assembly 05335-60008), check the AC voltage on A1)1(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 ATCR8
(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 A4Ub(21}

4414

1

y i K -_-[n.sv
7 A:w‘

Do 3 e

s petd ST

e
.

—ov

F—=1 20 nanoseconds
Figure 8-18. 10 MHz Timebase Oscillator Signal

If the internal 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.

If the option 010 ovenized oscillator is installed, and the 10 MHz signal is not present at test point
“CLK"” or A4Us(21),check to see if the signal is present at 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)

P = v AT

— oV

Figure 8-19. 4 MHz Microprocessor QOscillator Signal
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Table 8-5. Timebase and Microprocessor Oscillator Tests (Continued)

Service

3.

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)
= 3

Figure 8-20. 1 MHz Microprocessor Oscillator Signal

If the 1 MHz signal is not present at A4U28(37), suspect A4UJ28,
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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 P 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
negative edge ( _f ). Ensure that the Signature Analyzer CLOCK Pod lead is connected to the test

1

pin marked “CK1".

2. Connect a jumper between the test points marked “SA” and “G”, located between A4U12and 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 uuuu
10 1 FFFF
11 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 9uUP1
25 15 0001
5. Verify the following associated hardware KEY signatures:
DEVICE# u10 un U12 u19 ‘U20 uU21
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 01H?7 7FH1
10 AH63 01H7 FH24
1 4FCA H27U 0003
12 6F9A 27F0 9AAC
13 9uUP1 UHUS 7F30
14 4868 0003 F33U
15 0000 33F2
16 0003
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Verify the following signatures on A7 (HP-IB Logic Assembly). Ensure the Signature Analyzer CLOCK
(CK1), START and STOP keys are negative ( F )

TEST POINT SIGNATURE
A7U1(4) P546
A7U2(5) U867
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.

5.

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 a jumper between test points marked “SA” and “G”, located between A4U12 and 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 ( _ ).

PIN# DATA LINE SIGNATURE

9 0 F847
10 1 UP57
n 2 C058
13 3 3867
14 4 2C79
15 5 08C4
16 6 FP12
17 7 5770

Verify the following signatures on the A4U22 ROM. Ensure the Signature Analyzer CLOCK (CK3) key
is set positive (_f ), and the START and STOP keys are set negative ( Y _).

PIN# DATA LINE  SIGNATURE

4 0 964C
10 1 1F42
1 2 5A38
13 3 FIAS
14 4 U94H
15 5 11F0
16 6 C1C3
17 7 2PA0

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
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Diagnostic #2is designed to test all output ports. The circuitry 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 (ASUS)

4. HP-1B 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-IB Address Switch (A1451A6) in
the “1” position (UP). Connect a jumper between the two plated-through holes marked “1” located
between A14)2 and A1451 (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):

AAB IO ssanmsinsinnasniuses A95H
AQUTB (1) oovveerinnnnnnn. v... 9558
AT cnmesvopsnvsssonuasss A95H
TR0 | 9558

b. Keyboard/Display Control Latch on A5 (Keyboard and Display Assy):

ASU4 (2,7,10,158) wivinrava e 1A95
AT} oviomammu smsinsnmmuivinisms 4101

c. Keyboard/Display Control Latch on A5 (Keyboard and Display Assy):

ASUS (2,5,6,9,12,15,16,19) ........ F1A9
ASUS (1) vevieeieeienanaennnnns 2F44
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Table 8-8. Signature Analysis of the Output Ports (Continued)

d. HP-IB 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 through16) ................ 02A5

e. DVM Option Control Latch on A8 (DVM Assy):

ABU3 (2,7,10,15) ..oviaavaavinnas 95H2
ABUB(9) oimmwivmeannin i HOF8

If any of these “key-point” signatures are not correct, proceed to back-trace the signatures. Suspect
the RAMS A4U25 or A4U 26, 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

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 13 can also be used to observe waveforms at specified key points on the A4 assembly.
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

DIAG 11

TOP: Output of A4U31B, pin 6
and A4U31A, pin 13; fast and
I slow current sources. Check

k| 2V 3 :

for linearity.

-0V BOTTOM: Input of A4U5, pin 3 and
A4U4 pin 3; comparator gates.

-0V

TIME BASE: X1 f—=15 us
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Table 8-9. Troubleshooting the Interpolators (Continued)

DIAGNOSTIC 11 A4U4(11) and U5(11)

I

mr

M=

==

— oV

DIAG 11

Output of A4U4 pin 11, and A4US5,
pin 11; comparator gates.

3

DIAG 12

TOP: Output of A4U31B, pin 6,
and A4U31A pin 13; fast and
slow current sources. Check
for linearity.

BOTTOM: Input of A4US5, pin 3, and
A4U4, pin 3; comparator gates.

DIAG 12

Output of A4U4, pin 11, and A4US5,
pin 11; comparator gates.
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Table 8-9. Troubleshooting the Interpolators (Continued)

DIAGNOSTIC 13

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.

TIME BASE: X1 p—t5 s

DIAGNOSTIC 13 A4U4({11) and U5{11)

% g o ‘.rj L

DIAG 13

Output of A4U4, pin 11, and A4US5,
pin 11; comparator gates.

. o
A ra% -

N

¥
+

TRUEY EERDY DRRS FRRT REES: SRR SR S0 B
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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 1'S input version
5 DISPLAYS FRONT END SWITCH DATA
6 DISPLAYS REAR SWITCH GROUP DATA
7 DISPLAYS HP-1B 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 DVMYV —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 AUTO TRIG
30 TRIG DVM = TRIG B INPUT ~ must be OUT
3 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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Part of Figure 8-23. AT Power Supply Assembly
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5335A A2to A3 CONNECTIONS

CONNECTION MNEMONIC FUNCTION
A2 i A3

(1) 15( 1) +5 +5 Volt Supply
(2 (2) GND Ground Return
( 3) (3) -5.2  -5.2Volt Supply
(4 (4 -15  -15 Volt Supply
(5 {5) APR Ch “A” preset switch status (PRESET/non PRESET = 5V/0V)
(6) (6) +15 +15 volt supply
(7) (7) APD Channel “A” positive peak detector output
{ 8) ( 8) AND  Channel “A” negative peak detector output
(9 { 9) GCND  Ground Return
(10) (10) AAT Channel “A” Atten. 0V/5V = X10/X1
(11) (1) ACM Channel A Common
(12) (12) ASP Channel A Slope ( / = 5V/0V)
(13) (13) ANE Channel A positive peak detector enable
(14) (14) APT Channel A Trigger Level Pot
(15) (15) APE Channel A Negative Peak Detector Enable
(16) (16) ATL Trigger Level to A Channel
(17) (17) GAA Analog Ground A Channel
(18) (18) N/C

12( 1) 12( 1) BND Channel B negative peak detector output
(2 {2} BPD Channel B positive peak detector output
(3) (3) +15 +15 volt supply
( 4) ( 4) BPR Channel B preset switch status (PRESET/non PRESET = 5V/0V)
(5) ( 5) -15 -15 volt supply
(6 (6) -52  -5.2volt supply
(7) (7) SEP Common/separate relay (3.5V/15.5V = SEP/COM)
(8) (8) +5 +5 volt supply
(9 (9) BTL Trigger Level to B Channel
(10) (10) BNE Channel B positive peak detector enable
(11) (11) BPT Channel B Trigger Level Pot
(12) (12) BPE Channel B negative peak detector enable
(13) (13) BSP Channel B Slope ( £/} =5V/0V)
(14) (14) AE  AUTO TRIG enable (ON/OFF = 0V/5V)
(15) (15) BAT Channel “B” Attenuator (0V/5V = X10/X1)
(16) (16) GND  Ground Return
(17) (17) GAB Analog Ground B Channel
(18) (18) GND  Ground Return

A2/1to A3J5
A2J2to A3)2

Channel A output
Channel B output
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o [ 422 20003 reget aDy I¢ {; Rs7 L cio Y i 1 5
I 1 a3 @ 5y R34 100K g .oy lczslczs Tee Lez Leo "Lea Lo Les cao | ces
' R38 51.1 220 QiU .otu ;T 22u Lo T 220 .o oW .0lu Lol
H J, c29 -isy 422 T T [T
J ‘[ -0 v 80 1
LL(I Q [.}
- )

i
‘T
|
|

| 1o
A2d1

—oNna

~a

NOTES:
. REFERENCE DESIGNATIONS WITH THIS
ASSEMBLY ARE ASEREVIATED. ADD
ASSEMBLY HUMBER 70 ABSREVIATION

FOR COMPLETE DESCRIPTION.

. UNLESS OTHERKISE INDICATED:
RESISTANCE IN OHWS:
CAPACITANCE IN FARADSI
INDUCTANCE IN HENRIES

ASTERISK (%) INDICATES FACTORY
SELECTED COMPONENT, AVERAGE VALUE
SHOWN.
SELECTED PARTS:
©23,637
R7,R8,R29,REO0,RE | ,RE3

w

NOTE :
REFER TO SECTION' Viil, PARAGRAPH 8-27
FOR PROCEDURE TO REPLACE
FACTORY SELECTED COMPONENTS.

4. ( T ) INDICATES COMPONENTS
ARE WATCHED SETS.
tR1,4,5
CR2,6,7 MATCHED SETS
OoF
{05335-80003)
CR24,25,28
CR26,27,29

c4,C7
©5,c8

51,052
63,57

MATCHED PAIRS
TO <I% DIFFERENCE

. R66 AND St1 ARE PART OF THE SAME
COMPONENT. RZ2 AND S| ARE PART OF
THE SAME COMPORENT.

BEC
09

92,03,06,47

. CIRCUIT NOTES:

s2 - 510,
si2

~

A3US and UZ PIN DESIGNATION:
PINS 1,2,6,8,i2,16,20,23 ARE NOT CONNECTED!

2 N8 I7NG

NC 1718 1B NG 21

LIl

P
18260370

zaso

™
[a2 g2

REFERENCE
QESIGNATION

Figure 8-25. A3 Amplifier Buffer Assembly
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Vs DUNYE shaidein
3 e
AN b @
Lt 353
Ay
uzs
Y2t !
8 cag
FI08 Y] o il
m ” e
&N
8 U2 3
83: e
&z V25
0
0
A4

Part of Figure 8-26. A4 Main Logic Assembly
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5335A CONNECTIONS: AZto A4

A2 A4
PI(1)  XAPH 1)  LAOE
(2 (2 R/W (not used}
{3 (3 AS (not used)
()] {4) A4 {not used)
(5 (5 A3
{6 (6 D7
(7 (7} DS
(8 (8 D3
{9 (9% 01
(10 (10) BT
am 11y NC
12 (12)  ATL
a3 13) NC
(14) {14) ° +3 Volts
(15) (15)  CHBto MRC
(16) (16) 43 Voits
a7) {17 CHAto MRC
(18) {18) -3 Volts
()} () LIVMAE)
2 {2)  LBOE (not used)
() 3y A
] [
3 (5) A0
{8 (6) Ds
e (7)) D4
(B (8) D2
9 (% oo
0) {0 GROUND’
i) T NC
i8] M@ NC
@ M@ NC
4} () 43 Volts
as) (15) - 43 Volts
{T6) (16) 43 Volts
17) 7) 43 Vol
@) (18) 43 Volts
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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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_A6 REAR PANEL ASSY (05335-60006) SERIES 1928

jjv
' RI6 CR4
LN tee 7 P W3
GATE oUT >—O— = U RI3 Q4 = GATE QUL ¢ 4 ¢
GND
o 1000 < 13 € ¥ —>
’ CR3 45V +5v | ! P
Lro $RIO +5V v M < 8 < I
$316 $ 1000 R7 RS - c2 ! N
162 $2150 3.3V ! o
RI EXT_ARM L\ 6 ¢ : N
! 3 _ 100 N | )
EXTERNAL ’ AN +3V | S
T <
ARM IN R2 < +] cs | : g
46. 4K 1 ;g 0.1u CR2 Q; 3.3V | I |
| {
R3 . -5.2V ‘\L < 14 & |
1000 4640 . C4 !
3.3U |
+
Ui -5.2V -5.2v | !
S oAy P
A N
s
TRIGGER 1 cs : N :
LEVEL ;§ 0.1U | | |
ouT J4 | |
B >0 Bl o ¢ —>
1 oer 45V
T T T T 1 | |
;; cI7 clo L3 CI3 o cl6 | |
0.1U ~ 250P v 250P -01U ! |
0P | ]
b 1L
RII c8 c20 " ! !
J5 _ 1000 250P ~ 3.3p EXT TIME BASE IN : 6 & P :
IN > wn— ¢ 4 Q7
>—;%: oND e N
RIS T T
CRS CR6 10K ‘——1 ‘7 | |
RIT cl2  SRi9 SR8 cls | !
3000 ;g 01U 10K $6810 .0l1U !
TIME ) | !
BASE -5.2V i Cl I I
cis 0.1U I
0.1u I I
-5.2V | |
1N\ /
g MULTIPLIER CIRCUIT ! |
A TIME BASE OUT | !
Lour v < 8 & .
| GND | ! !
rF-——=""="-"~"=——-~-=—=-°—- 1 ‘7 4‘ < 8 —>
I ‘[ l I U I
| 3RSA S RSC REB  gRED ! | T
I $4700 $4700 4700 %4700 ! (! !
R R R f [
! SW1 I I
[} 1l¢ 7 & |
<1 . .
START OFF ¢, | !
o) 1 1
sw2i! P
o] o < 12— T
SW34Y, ]
ra O3S I
! STOP OFF ! P
) o S2 | T >
o o swalle 1o ¢ !
N— EXTERNAL ARM - i
Figure 8-28. A6 Rear Panel Assembly  8-79

NOTES:

. REFERENCE DESIGNATIONS WITH THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS:
CAPACITANCE IN FARADS:
INDUCTANCE IN HENRIES

3. ASTERISK (¥) INDICATES FACTORY
SELECTED COMPONENT, AVERAGE VALUE
SHOWN.

NOTE :

REFER TO SECTION Vill, PARAGRAPH 8-27
FOR PROCEDURE TO REPLACE
FACTORY SELECTED COMPONENTS

- T0 A4 JI

REFERENCE DESIGNATOR
A6

c1-c20
CRI-CR8
J1=J7
L1-L3
RI-R19
sl,s2
Qi-q7
TABLE OF ACTIVE COMPONENTS

A6

HP PART
NUMBER
1901 -0050

REFERENCE
DESIGNATION
CR1-3,5,6,8
CR4,7 1901-0535
Ql-3,5-7 1854-0215
Q4 1853-0036
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€ s

U3 U6
U1 ;
=, i
U4 u7 &
: #
®
| ¢ p 8o R1
: {3
U2 us
P1
1 A7 18

Part of Figure 8-29. A7 HP-IB Logic Assembly and A14 HP-1B Connector Assembly
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11.325 KHz —DIAG 22

A2 A8
A2XAB(1) A8P1(1) GROUND
(2) (2) AC Supply
3) ( ) ENABLE
(4) (4) +5 Volts
(5) (5) GROUND
(6) (6) GROUND
™ ™ DVM Output
@ Q) AC Supply
B 3) D5
) ) D6
) 5) D7
6) (6) D4
ABU7 P2 TP3
DIAG PIN 16 PIN 1 DVM V—F 45V =
-5V = 900 Hz
20 (-5V) 0 0 0V =~ 6.1 KHz
21 (GND) 0 1
22 (+5V) 1 0
23,24 & 25 1 1

—DIAG 20
—DIAG 21



T _]
A4XAT

OGIC ASSY (08335-60007) SERIES 1928

Al4 HP-IB CONNECTOR ASSY (05370-60005) SERIES 1928

PO '
\° a2 3
> 5 > gl
| I 1 1
" ' '
' 1
| | '
]’—% 5 > - < 2
1 !
' '
I ! ! |
' '
ADDRESS Ll 7 3
/= bEcoDER N : — 7 —<
= INTERTAGE = : | !
Ic h b '
- 1] !
(R A ' '
 E82) T 8 T —T< 4
| RESET | '
1rRQ 1 '
RSO 1 1
RS| 1 1
852 > 12 > At
[ [ !
Ut 1 1
moHe | 1 [
oo © 3 ! DI
182 b3 T 1 > —T<
of, B3R5 ' !
184 37 - | 1 !
8 185 1 1
02 186 ;g 1 !
II) 187 T 10 >1— —< 15
03 16
oav it | !
1] RFO ] t
0 oae HE I | '
2] o LANPpPo— 1 '
urepl— o e —< 15
22
13 enp2 P
D5 h_23
LSRQ 25 Js I
has
I isfpp LEOI ] 1 gl i
) TR2 2‘ 2 > —< &
H LASE 1 1
S 9 »L - ; 24
|
: 1
1 |
ADORESS H=> 3 7 —r< 7
SENSE ™ 1 | T" ‘i [N
2 VW b 10—t 10 : : 23
! i ‘ 1
1 F2 ' !
1 4 ven <GolU Dac 4 > 4 D7 <8
g ?\j 3 t [
< L L L 22
18 2 2 10 b i 11 | \
18 Fo 4 1 i | | 1
Bl d } <GS ATN 7 > 7 > <
o 7 1 [ [N}
| \J7 & N 2 6> 12 > 2
1 1= 1 [ !
15 IFC [} 9
S &> 5 —<
1s \?‘7‘ [ T [ : 1
Fi 6 [N < 13 > 13 L | 20
ues > ' ! . Ve
N . 3 -2 REN 16 &t 18 >y —< 17
' HeT W l s | | " N
h "‘: 3 14 PSC >—<H(—r%m>-:-~ 1
s 1> . 0 L
il sl oo llly g — <
Freoo, | Ry I g ¥
1 T w0 [Es] CsedHSsEr— K
| I3 >
[ [ T +5v ! o
' e 4 L3 €01 ) —< s
) s Y\‘ [N
e T X S | | 12
| g 1u> SHIELD
I E T _—, v Ne — 8
I 17
) vF T 1 L} pro P i
b oy L ¢ :a > 2 " '
TLK
TR1 . Lo 13 6 TALK ONLY
| 4T00(SACH! ADRS 14 &t
! e : mfs :
ADR3 ADORESS
. vee e R TS : t- —2 Al-AS
! 1 J: ARTTS
c3 <l AT 2 PRI )
oy [t 1

J_cz A ce _Lcs J_cs 13
r-ow T.ow T-ow T.olu T,olu g.olu

| TO/FROM
HP-I8

MC 3448

HOTES:

- REFERENCE DESIGNATIONS WITH THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

UNLESS OTHERNISE INDICATED:
RESISTANCE IN OHMS:
CAPACITANCE IN FARADS:
INDUCTANCE IN HENRIES

ASTERISK (%1 INDICATES FACTORY

SELECTED COMPONENT, AVERAGE VALUE

SHOWN .

»

w

NOTE
REFER TO SECTION VIII, PARAGRAPH 8 -27
FOR PROCEDURE TO REPLACE
FACTORY SELECTED COMPONENTS.

4. WHEN CONNECTED PROVIDES SA
STIMULUS MODE (SAME AS DIAG. 02);
AI4SIAG MUST BE IN THE "1™ POSITION.

REFERENCE DESIGNATORS
a7
B3]
Jiz
RI

ui-us
Alt

=33
s

REFERENCE
DESIGNATION
[

w
U3,4.6,7
us

us

1820-2024

Figure 8-29. A7 HP-IB Logic Assembly and A14 HP-1B Connector Assembly
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Service

RANGE ( 1 -
apgust| eV

DVM OPT ‘ |

CAUTION

Handte unit by P.C.
vosrd cdges, in

] rto mamntamn

Med V »

Low V »

Zero
Ve voitmeter accu Oftset »
iany and preserve
board clieanliness.
|

COVER REMOVED FOR SERVICING
(Rotated 90° Clockwise for Viewing)

Part of Figure 8-30. A8 DVM Assembly
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TO FRONT
PANEL HI
BINDING POST
TO FRONT
PANEL LOW
BINDING POST

I
T

A8 DVM ASSY (05335-60008) SERIES 1928 _
————— VOLTAGE REFERENCE e
R2| RIS +i2v
4.95M 100K, 172
o 8
7 2 1
! RI4 RIS
1 495K 10K,1/20 co e !
e Towe| ¥ P EEED T
R2 49.5
Ri0 100K 3
1000,1/200 P
-5V _REF
] +5V REF ]
\ INPUT .
AMPLIFIER . e V'/F CONVERTER =————\
TP2 ) >
40K Ci3 +5V
R32
5 o Rzs TP 12y 01U +i2v +2v
Wi o HIGH V IN T 14 {7—-)}——.
1 1 cie 5 VIN 7[ U7 R9 12 RI R6
gz | CIRV MAX) I T olU hd Lio 4640 . 1.62K 464
w2 L Low V IN . -5V 4 7 XIAIY | 8 -
o 400WDC Fv? i3 e L 3l 2 T !
1 ~ GND 5 MUX 01U LE vz 6 ! (FREQ ouT)
(500V v — 0 > . .
’MAX) 4:2;( sy L—s w — $3
R30 N Kl 14 1
BN 100K .0027U
= ZERO $R26 3 =
OFFSET 292.22 A 4
-12v Cl4
. ! —i2v .o 1
't ! .
RI6
- .- - . - J
e OPTIC ISOLATORS =——r—————
NOTES:
|. REFERENCE DESIGNATIONS WITH THIS
& R24 ASSEMBLY ARE ABBREVIATED. ADD
Plesv v R22 ¢ o ASSEMBLY NUMBER TO ABBREVIATION
4 > T = 46.4K P ' FOR COMPLETE DESCRIPTION.
1
]! IIG gslu X727Y s RIB 2. UNLESS OTHERWISE INDICATED:
3 5 sTROBE | 9 [ I : 2| 2 |2 100K RESISTANCE IN OHMS;
T I n = o ——@) a2 CAPACITANCE IN FARADS:
“1! R MRz 1 R20 INDUCTANCE IN HENRIES
! RETR ' 1000 ! T4 R29 10K
| (o7 va [, y le T -1y LETIEE vt ERIT 3. ASTERISK (*) INDICATES FACTORY
> 4 o 3 . . CYEVE] 46.4K -l2v 10K SELECTED COMPONENT, AVERAGE VALUE
i SHOWN.
_oe 5 7 N7 lg 2 5 cR4 !
7 > cD A E; a7 ) )
) L6 ¢ NOTE :
3 3 (05 12 [ 10 r! 2 —12v -lav REFER TO SECTION Vill, PARAGRAPH 8-27
P CHa ' [4 ¢ R25 FOR PROCEDURE TO REPLACE
5 5 (04 13 15 5 3! ‘4 1] _-12v Ri2 Ri4 10K FACTORY SELECTED COMPONENTS.
T 14 T J X/A/Y 46.4K 46.4K
o 1 g p—Ne = - = 2 - 12y A 4. -L CHASSIS COMMON
. : 8 U9
A2XAE 5 > OPT IN ! B <7 FLOATING GROUND
1,6 > —————¢ ! INSTRUMENT COMMON
| L | %74 ' (NOISE FREE)
| X737V TABLE OF ACTIVE COMPONENTS REFERENCE DESIGNATOR
! A
| 2 uto :’ A8 8
| REFERENCE HP PART ci-ciz
| 37 DESIGNATION NUMBER CRI-CR4
| POWER SUPPLY - CRI 1906-0069 Jl
i ‘ L RPN 1 CR2 1901-0033 RI-R4, R6-R32
5 ' CR3,4 1901 -0050 Q2-07
. Q1 NOT ASSIGNED RI-R32
I AC 2 Q2 1854-0215
2 - | 4 v Q3,7 1853-0036 ut-uis
3 + Q4,5,6 1855-0368
3 ¥ .5,
T ci = 0.1U L ul 1826-0625
= g I700u 3 Ul g 22y u2 1990-0429
ce us 1620~1185 Figure 8-30. A8 DVM Assembly 8-83
T o.lu 4 i U4 1826-0650
. - |
12v . us,8 1826-0635
lcz l07 l Us,10,12,13 | 1990-0543
! Uil 1826-0627

+$ 1700U

TO
A2X A8
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R Ty ey
.. .
R

Part of Figure 8-31. A9 Channel C Assembly
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5335 CONNECTIONS A2 to A9

A2—A9 {same pins)

A2XAI(1)
@
3
(4}
5
(6)

™
&
&
@
©
®)

A9P1(1}
@
3)
(]
{5)
(6)
™
@
£}
@
B
®)

CROUND

ENABLE

+15 Volis

Channel “C"” Output
-5.2 Voits

GROUND

NC




105335-60000) SERIES 2012

A9 CHANNEL C ASSY

——————— DECADE DIVIOER ——\

w

- - - - w .
—— OVERLOAD CLAMP —— ,—— LIMITER —— e PIN DIODE ATTENUATOR e ] l
v R 5
at !
SONHZ- 1000MHZ /16 6.8y L 0.9 A8V :
son. H 100.0 41y - nd
'
FUSE GYRMS MAX T er [sEmsTTIvIny )
o a1l ¢l
6060 N
Fr
ABJI 1264
it " > m
i it — ¢
cig cir cR2 o
At v A .
3 B 4 F 0 J_
¢ro
1000 v
N MAIN AMPLIFIER —
'
' A 2, aio ri2'
b og e 28.1 51t 1 g
. ) S 3
¢ 1 L3
v 8 & - Cooom Drmenes Y
RS cRi4
i —— SCHMIDY TRIGGER —— R22 #! ¥y
500 82!
le r+9 e i
v R28 RIS
14 147k 67 5080 E
. . i e
2], y5 O K¢ Re7 v e ©
] T " 3 261
L - | AT s
2
1o BINARY DIVIDER o %
1ot N s /— BINARY D —_ 90.9 .
e us ¢ I~ __Ir é 19 @
a-poF g8 H 5.2y
13 ' *‘/ la '}:y
FRou _| & |4 Is ° alts 8.2v §
A2 XA9 " e
5.2 ¥% 1 2 v
14
w h
< l? 17,16 Figure 8-31. A9 Channel C Assembly
@

R4
261

NOTES:

. REFERENCE DESIGNATIONS WITHIN THI6
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS, .0SW;
CAPACITANCE IN FARAOS:
INDUCTANCE IN HENRIES

(1) INDICATES COMPONENT HAS
LEAD INDUCTANCE .

b

4. ASTERISK (¥} INDICATES FACTORY
SELECTED COMPONENT, AVERAGE
VALUE SHOWN.

NOTE !

REFER TO SECTION VIiI, PARAGRAPH 8-27
FOR PROCEOURE TO REPLACE
FACTORY SELECTED COMPONENTS.

. MATCHED SET OF DIODES
(P/N 05335-80008)

[l

[PREANP POWER )
AD W3
RED
< (o' )
5 WHITE K
AvJ2
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Part of Figure 8-32. A15 10 MHz Oscillator (Model 10544A) Option 010
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A2 MOTHERBOARD

Ji

/
I\ 2
[
N
TO A7(1, 1) i{s
|
|
|
|
I
TO A7(2,2) :{ 3
TO A8(14) :{1
l
o
l
N0
L
\V, o
TO A7(6,86) :{G
TO A7(5,5) : < 14
10 A7 (3) L

+5V

-5.2V

it

GND

GND

(+) OVEN
CONT.

0SC /AMP

I0MHZ
0SC OuUT

GND

COMMON

+25V

o mo

| ol

-

-

N

(&)

|

Model 5335A
Service

AlS IOMHZ OSCIJ‘LLATOR (10544A) OPTION OIO
] (FOAM)
e ST T Tt TS T T T TS T T T T T T I
Lo !
Pl P |
b )
& —
¢ Y
| I
N | )
L1ty | OVEN CONTROLLER (+)
N [
| : OVEN (METAL CAN)
I
I I r—F—""""~"=-"""""""=""="¥”"/"¥"“"“"*"${ “"‘“~"¥"~""¥7/—¥"¥/"/""=/""=/"—= |
| vl ! | 1
| | I 1 THERMISTOR |
1 +i12v | | |
N ' | AGC AND |
| IOMHZ | I OUTPUT 1OMHZ ] OVEN
N ' | AMPLIFIER OSCILLATOR | CONTROLLER
¢, 1 CASE | | |
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