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Models B300B and 5310A
Safety Considerations

SAFETY CONSIDERATIONS

GENERAL

This is a Safety Class I instrument. This instrument
has been designed and tested according to IEC Publi-
cation 348, “Safety Requirements for Electronic
Measuring Apparatus”, and has been supplied in safe
condition.

This operating and service manual contains infor-
mation, cautions, and warnings which must be fol-
lowed by the user to ensure safe operation and to
retain the instrument in safe condition.

WARNINGS
SAFETY

If this instrument is to be energized via an autotrans-
former for voltage reduction, make sure the common
terminal is connected to the earthed pole of the power
source.

BEFORE SWITCHING ON THIS INSTRUMENT, the
protfective earth terminals of this instrument must be
connected to the protective conductor of the (mains)
power cord., The mains plug shall only be inserted in
a socket outlet provided with a protective earth con-
tact. The protective action must not be negated by
the use of an extension cord (power cable) without a
protective conductor (grounding).

Make sure that only fuses with the required rated cur-
rent and of the specified type (normal blow, time de-
lay, ete.) are used for replacement. The use of re-
paired fuses and the short-circuiting of fuse holders
must be avoided.

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

GROUNDING

Any interruption of the protective (grounding) con-
ductor (inside or outside the instrument) or discon-
necting the protective earth terminal is likely to make
this instrument dangerous. Intentional interruption
is prohibited,

HIGH YOLTAGE

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, qualified person who is
aware of the hazard involved.

Capacitors inside the instrument may still be charged
even if the instrument has been disconnected from its
source of supply.

Adjustments and service described herein are per-
formed with power supplied to the instrument while
protective covers are removed. Energy available at
many points may, if contacted, result in personal
injury.

CAUTIONS
LINE VOLTAGE SELECTION

BEFORE SWITCHING ON THIS INSTRUMENT,
make sure the instrument is set to the voltage of the
power source. Verify that the power transformer pri-
mary is matched to the available line voltage. Verify
that the correct fuse is installed. (See Section II).

GROUNDING

BEFORE SWITCHING ON THIS INSTRUMENT,
ensure that all devices connected to this instrument
are connected to the protective (earth) ground.

BEFORE SWITCHING ON THIS INSTRUMENT,
ensure that the line power (mains) plug is connected
to a three-conductor line power outlet that has a pro-
tective {earth) ground. {Grounding one conductor of
a two-conductor outlet is not sufficient.)

ATTENTION

This symbol: , which appears on the 5300B instrument means: Read the instruction manual before operating
the instrument. The first three sections of the manual are particularly important. If the instrument is operated
without reading the instructions, it may not operate correctly.



Models 53008 and 5310A
General Information

53008 MEASURING SYSTEM

5310A BATTERY PACK

POWER CORD

Figure 1-1. Model 5300B Measuring System Mainframe and 5310A Battery Pack
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2.  This manual describes the Hewlett-Packard
Mode! 5300B Measuring System Mainframe and
5310A Battery Pack. Section I is General Infor-
mation. Section TI is Instailation. Section IiI is Oper-
ation. Section IV is Theory of Operation. Section V
is Maintenance. Section VI is Replaceable Parts.
Section VII is Manual Changes and Options. Section
VI is Schematic Diagramas.

1-3. Description

-4, The Hewlett-Packard Model 53008 Measuring
System Mainframe is a rugged, compact, all solid state
measuring instrument that is used with a variety of
plug-on modules to measure a wide range of para-
meters. The system has an eight~digit light-emitting-
diode (LED) display assembly. The plug-on feature
enables the user to select plug-ons which will provide
him with a maximum measurement capability for a
particular need. The electrical and mechanical speci-
fications for the B300B Measuring System and 5310A
Battery Pack are listed in Tables 1-3 and 1-4,
respectively. Several plug-ons are available for the
Measuring System, some of these are shown in Fig-
ure 1-2.

a. HP Model 5301A 10 MHz Counter. When
combined with the 5300B, frequency measurements
to 10 MHz can be made.

b. HP Model 5302A 50 MHz Universal Counter.
When combined with the B300B, Frequency, Period,
Period Average, Time Interval, Ratio, and Totalizing
measurements can be made.

¢. HP Model 5302B 525 MHz Counter. When
combined with the 53008, frequency measurements to
525 MHz can be made.

d. HP Medel 5304A Timer/Counter. When com-
bined with the 53008, frequency measurements to 10
MHz and time interval measurements to-500 nsec can
be made.

e. HP Model 5305A 1100 MHz Counter. When
combined with the 5300B, frequency measurements
to 1100 MHz can be made.

f. HP Model 5306A Multimeter/Counter. When
combined the the 5300B, ac and dc voltages, resist-
ance, and frequency to 10 MHz can be measured.

g. HP Model 5307A High Resolution Counter.
When combined with the 53008, frequencies from 5

Hz to 2 MHz (or pulses from 50 counts per minute to
10,000,000 counts per minute) can be measured and
displayed with six digits of resolution.

h. HP Model 5308A Universal Timer-Counter.
When combined with the 5300B, frequency measure-
ments to 75 MHz can be made in the A and B input
channel. Period can be measured in Channel B.
Period Average can be measured in Channel B. Time
Interval can be measured with one or two inputs (A/
B or B). Time Interval Average can be measured with
one or two inputs. Events can be totalized.

i, HP Model 5310A Battery Pack (available ac-
cessory). When installed between the 5300B and a
plug-on, a completely portable instrument is avail-
able with 3 to 8 hours of operating time.

j. HP Model 5311B Digital-Analog Converter.
When installed between the 5300B and a measure
ment plug-on, any three, or the least significant two,
display digits can be converted to an analog signal.

k. Model 5312A HP-IB Interface. When instal-
led between the 5300B and a compatible plug-on, it
provides an interface to the Hewlett-Packard Inter-
face Bus. Compatible plug-ons include the 5301A,
5302A, 5303B, 5304A, 5305A, 53064, 5307A, and
5308A.

1-5. Purpose and Use of Manual

1-6. This manual provides operating and service in-
structions for the B300B Measuring System. When
the information package which is included with the
associated plug-on is inserted into Section IX, the
manual becomes an operating and service manual
for the H300B Measuring System and its respective
plug-ons. The 5300B Mainframe and the 5310A
Battery Pack are covered completely in this manual.

1-7. The manual is intended to familiarize the user
with his unit. Inciuded are operation, theory, main-
tenance information, schematic diagrams, compo-
nent locators, and parts lists.

1-8. APPLICATIONS

1-9. The 53008 Measuring System can be used in air-
borne and ground radio communications and radar
servicing, industrial electronics servicing, and various
other electronics-related fields. The Battery Pack

1-1
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(HP 5310A) enables the Measuring System to be used
in field-service situations where ac power is not avail-
able or in applications which require isolation from
power hines.

1-10. INSTRUMENT IDENTIFICATION

1-11. Hewlett-Packard uses a two-section nine-digit
serial number (0000A00000), on the back panel, to
identify the instrument.

1-12. The first four digits specify the serial prefix and
the last five digits refer to the specific instrument, If
the serial prefix on your instrument differs from that
listed on the title page of the manual, there are differ-
ences between the manual and your instrument.

1-13. Lower serial prefixes are documented in Sec-
tion VII and higher serial prefixes are covered by a
manual change sheet included with the manual.

1-14. MANUAL CHANGES AND OPTIONS

1-15. The title page lists the serial prefix number to
which this manual directly applies. If the serial prefix
number is different from the one listed, a manual

change sheet is included, describing the reqguired
changes. If the change sheet is missing, the infor-
mation can be supplied by a Hewlett-Packard Sales
and BService Office listed in Section VIIT of this
manual. Options are listed in Section VII of this
manual.

1-16. EQUIPMENT SUPPLIED AND
ACCESSORIES AVAILABLE

1-17. Table 1~1 lists equipment supplied with the
5300B and Table 1-2 lists accessories available.

Table 1-1. Equipment Supplied

DESCRIPTION HP PART NO.
Detachable Power Cord ‘
{LE.C. type approved) 8120-1378

1-18. MANUAL MICROFICHE

I-19. On the title page of this manual, below the
manual part number, is a “Microfiche” part number.
This number may be used to order 4x6-inch microfilm
transparencies of the manual. The microfiche pack-
age also includes the latest Manual Changes supple-
ment as well as all pertinent Service Notes.

Table 1-2. Accessories Available

DESCRIPTION HP PART NO.

Service Support Package (see Bection V for items and deseription) .............. 105647A
Diagnostic Cards (see Section V for items and description) ................... .. 105648A
Battery Pack: 12 Vdc, 4—8 hours operating ttme . ... ... .. .. ... .. ... . . .. 3310A
Digital-to-Analog Converter ........................................ 5311A
HP-IB Interface .................o.o 53124
Rack Mount Kits:

For 5300 and one plug-on ... 10851A

For Two 5300’ with two plug-ons .............................. . . 10852A

For 5300, plug-on, and plug-between ................. ... ... .. 10853A

For Two 5300’s, two plug-ons, and two plug-betweens ......... ... . ... . . .. 108544
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5301A 5302A

53038 ' 53044

5307A 5308A
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Figure 1-2. Available Plug~-Ons
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Table 1-3. Specifications when used with Available Plug-Ons

TIME BASE
FREQUENCY: 10 MHz.

STABILITY:
Aging Rate: <3 parts in 107/mo.
Temperature: <t5 parts in 106, 0°C to 50°C.
Typically: <2 parts in 108, 15°C to 40°C.
Line Voltage: <t1 part in 107 for 10% line
variation.

OSCILLATOR QUTPUT: 10 MHz, approximately
1V rms at rear BNC, 100Q source Impedance,

EXTERNAL INPUT: 1 MHz to 10 MHz, 1V rms into
50062,

NOTE

The external input must be 10 MHz for
a correct display. For example, with 1
MHz input the display will be 10 times
greater than with 10 MHz input.

OPTION 001: HIGH STABILITY TIME BASE
FREQUENCY: 10 MHz.

STABILITY:
Aging Rate: <2 parts in 107/mo initially, <1 part in
107/mo after 2 months.
Temperature: <5 parts in 107, 0 to 50°C.
Line Voltage: <=5 partsin 10® for 10% line variation,

OSCILLATOR QUTPUT: 10 MHy, approximately
1V rms at rear panel BNC, 2000 source
impedance.

EXTERMAL INPUT: 1 to 10 MHz, 1V rms into 5000Q.

GENERAL

DISPLAY: 8-Digit, 7-Segment Matrix. Solid state
LED display (Gallium Arsenide Phosphide
Light Emitting Diodes) including decimal
point and annunciator units.

OVERFLOW: LED light indicates when display
range is exceeded.

DISPLAY STOHRAGE:
samples

Holds reading between

SAMPLE RATE: Sample rate control adjusts the
delay from the end of the one measurement to the
start of a new measurement. Continuously
variable from less than 50 msec to greater than
5 seconds.

GENERAL (Continued)
HOLD POSITION: Display can be held indefinitely.

PUSH TO RESET: Front panel pushbutton switch
resets ali registers and initiates a new meas-
urement. Pressing this swilch also test lights
all the display LED seven segments, five deci-
mal points and the overflow indicator. The
LED digits show /.

OPERATING TEMPERATURE: 0°C to 50°C.

POWER REQUIREMENTS: 115 to 230V +13 to ~17%,
48 to 440 Hyz, 25 Va maximum {depends on plug-on
module). Mainframe power without plug-on nomi-
nally 5 watts. Battery operation: with 5310A re-
chargeable battery pack see 5310A specifications).

WEIGHT: Net 1.5 kg (3-1/3 1b), shipping 2.5 kg
(5-1/2 1b).

DIMENSIONS (with snap-on module): Height, 89
mm (3-1/2"), Width, 160 mm (8-1/4"), Depth,
248 mm (9-1/4").

y i e

L’x 1755 EJ T _‘ji
e~ !

§~-w——rr ~ 3730

MAINFRAME/PLUG-ON COMPATIBILITY:

Plug-On Display Digits

S30TA .. 7
B3O2A ... 7
B303B ... 8
B304A ... 7
B30BA ... 8
B30BA (Frequency) ............... 7

(ACV, DCV, CHMS) ....... b
B30TA ... 6
B30BA ... 8
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Table 1-4. Accessory Battery Pack Specifications

5310A BATTERY PACK

Provides battery power to 5300 mainframe and piug-on modules from rechargeable Nickel-
Cadmimum cells.

Battery Voltage: 12 Vde.
Battery Capacity: Nominal 48-watt hours.

Operating Time: Minimum of 3 hours operation {typically 5 hours) at 20°C to 30°C (oper-
ating and charging temperatures, depending on plug-on used).

Recharging Power: Provided by 5300 mainframe. 18 hours recharge time from minimurmn
level (indicated by LOW BATTERY indicator) to full charge.

CAUTION

MAXIMUM RECHARGE TIME IS 24 HOURS. MORE
THAN 24 HOURS OF CHARGING MAY DAMAGE
BATTERIES (REFER TC SECTION V).

Low Voltage Indicator: Solid state warning light begins to glow when battery voltage drops
below minimum level (approximaely 10% remaining charge).

Line Failure Protection: Allows instrument to be operated in LINE position with automatic
switch~over to batteries if line voltage fails.

Operating Temperature: Operating 0°C to 50°C. Charging 0°C to 40°C, mainframe not
operating.

Power Requirements: Charging power via 5300 mainframe nominal 7.5 watts.
Weight: Net 5 1bs. (2.3 kg). Shipping 6-1/4 lbs, (2.9 kg).

Dhimensions: When battery pack is installed between 5300 mainframe and plug-on medule.
Overall height is increased by 1.5 inches (38.4 mm).

WARRANTY: BATTERIES ARE NOT WARRANTED.
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Installation
SECTION I
INSTALLATION
2-1. INTRODUCTION 2-8. POWER CONNECTION
(LE.C. Approved) (International Electrotechnical
2-2. 'This section provides instructions for unpack- Commission),
ing, inspection, preparation for use, storage, and
shipment.
CAUTION

2-3. UNPACKING AND INSPECTION

2-4. If the shipping carton is damaged, ask that the
carrrier’s agent be present when the instrument is un-
packed., Inspect the instrument for damage, such as,
scratches, dents, broken knobs, etc. If the instrument
is damaged or fails to operate when used with the
associated plug-on, notify the carrier and the nearest
Hewleti-Packard Sales and Service Office immedi-
ately. Operating procedures are located in Section IX
and Sales and Service Offices are listed in Section
VIII of this manual. Retain the shipping carton and
the padding material for the carrier’s inspection. The
Sales and Service Office will arrange for the repair or
replacement of the instrument without waiting for the
claim against the carrier to be settled.

2-5. STORAGE AND SHIPMENT

2-6. PACKAGING. To protect valuable electronic
equipment during storage or shipment always use the
best packaging methods available, Your Hewlett-
Packard Sales and Service Office can provide pack-
aging material such as that used for original factory
packaging., Contract packaging companies in many
cities can provide dependable custom packaging on
short notice. Here is one recommended packaging
method:

The original container is a corrugrated card-board
box with 200 lbs. burst test (HP Part No, 921-1619).
The instrument is secured and protected while in
the box by a top and bottom molded frame of poly-
styrene foam (HP Part No. 9220-1545). Also in-
cluded with the instrument is a plastic dust pro-
tection cover (HP Part No. 05300-80004).

2-7, ENVIRONMENT. Conditions during storage
and shipment should normally be limited as follows:

a. Maximum altitude: 25,000 feet.
b. Minimum temperature: -40°F (-40°0C),
¢, Maximum temperature: +167°F (+75°C).

Before plugging instrument into ac power
line, he sure the line voitage selector slide
switch is properly positioned and the cor-
rect fuse is instalied.

2-9. LINE VOLTAGE. The counter may be operated
from either 95 to 130 or 190 to 260 Vac (48 to 440 Hz).
The instrument is supplied with a 115V fuse; be sure
to change this fuse for 230V operation {see Table 2-1).

Table 2-1. 115/230 Volt Conversion

115V (95-130) 230V (190-260)

Slide Switch 116 230
3 Amp slow- .15 Amp slow-
AC Line Fuse | blow (P 2110- blow (HP 2110-
0044} 0320

2-10. The unit is shipped ready for 95 to 130 Vac oper-
ation; check the line voltage in use prior to applying ac
power to the unit. To change the 115V/230V switch
and the fuse proceed as follows:

At rear of unit:
a. Disconnect power cord from unit.

b. Press and turn FUSE knob counterclockwise
and remove the fuse.

c. Replace fuse with one of correct rating. (See
back panel.)

d. On bottom of unit slide the LINE VOLTAGE
selector switch to the correct voltage with a screw-
driver in the slot.

CAUTION

if “115” is visible on the LINE YOLTAGE
selector swiich, 95 to 130 volls line voli-
age must be used. I “230” is visible, 180
io 260 tine voltage must be used,

e. Continue with installation.

2-11. POWER CABLE. The instrument is equipped
with a detachable 3-wire power cable. Refer to

2-1
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STEP A

STEPB

Figure 2-1. Plug-On Installation




CAUTION NOTE in Paragraph 2-8, then install cable
as follows:

a. Connect the plug (3-socket connector) to ac
line receptacle at the rear of the instrument. Check
that fuse and voltage settings are correct.

b. Connect the plug (2-blade with round ground
pin) to 3—wire {grounded) power outlet.

NOTE

See alternaie power cable description in
paragraph 2-20.

2-12. Instrument chassis is grounded through the
round pin on the plug; if a two-blade outlet must be
used, attach a connector adapter (HP Part No. 1251~
0048) to the power cable, then connect the short wire
from side of the adapter to the ground.

2-13. INSTALLATION AND REMOVAL OF
PLUG-ON MODULES

2-14, The 5300 Measuring System must be used with
a mating plug-on before any measurements can be
made. To mate the 5300 Measuring System with a
plug-on, use Figure 2-1, Steps A and B, and proceed
as follows:

a. Diisconmect ac power and set the plug-on {(on
its feet) on a flat surface with the front-panel facing
you. .

b. Turn the 5300 right-side up with front panel
facing you (ON-OFF-SAMPLE RATE on left side)
and slide the side-casting latches all the way to the
rear of the unit. The latch handles must be pressed
gently away from the center of the unit to “unlock”
them before siiding them rearward.

e, With latch handles fully extended rearward,
mate the 5300 to the plug-on by placing the 5300 on
top of the plug-on,

d. With the latches fully extended rearward and
the 5300 properly positioned on the plug-on, an equal
space should be visible {(about 1/8-inch wide) where
castings meet.

CAUTION

In the following step, DO NOT force
latches forward; it difficulty is encoun-
tered, check latches and castings for
obstructions.

e. Press down gently on top of 5300 casting and
push the left and right latches forward. Castings will
be brought fogether.

Models 53008 and 5310A
Installation

f. Check the position of the latches to ensure
that castings are properly mated and latched. When
properly latched, latches shouid net protrude past
rear-edge of casting and there should be a paper-thin
space between plug-on and 5300.

g. To separate the 5300 from the plug-on, puil
the two-side casting latches fully rearward, (again it is
necessary to press the latch handles gently away from
the center of the instrument to unlock them).

h. When latches are fully extended rearward,
the 5300 and plug-on castings should be separated by
about 1/8-inch.

i, Lift 5300 gently away from plug-on.

2-15. PORTABLE QOPERATION

2-16. The HP Model 5310A Battery Pack enables the
Measuring System to be used in areas removed from
ac power sources. The Batiery Pack provides up to 8
hours portable operating time before recharging.
Tables 1-2 and 1-4 list the HP 5310A Battery Pack as
an available accessory. Documentation is also in-
cluded in Section IV through VIII of this manual.

3-17. To prepare the 5300 for portable operation,
tarn POWER to OFF (full ccw), disconnect ac power
cord, refer to Figure 2-2 and proceed as follows:

a. Set the plug-on, en its fest, on a flat surface
with the front-panei facing you.

b. Turn the 5310A Batitery Pack right-side up
(LOW BATTERY LAMP on the left) with front-panel
facing yvou and slide the side-casting latches all the
way to the rear of the unit. The latch handles must be
pressed gently away from the center of the unit to
“unlock” them before sliding them rearward.

c. With the latches extended rearward, mate the
plug-on to the 5310A Battery Pack by placing the
5310A on top of the plug-on.

d. With the 5310A properly positioned on the
plug-on and the laiches fully extended rearward, an
equal space should be visible (about 1/8~inch wide)
where castings meet,

e. Press down gently on top of the 5310A and
push the left and right latches forward. Castings will
be brought together (see CAUTION in Paragraph
2143,

f. Check the position of the latches to ensure
that castings are properly mated and latched. When
properly laiched, latches should not protrude past
rear-edge of casting and there should be a paper-thin
space between plug-on and 5310A Battery Pack.

2-3
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STEP A

STEPB

Figure 2-2. Preparing for Portable Operation




g. Turn the 5300 right-side up with front-panel
facing vou and slide the side-casting latches all the
way to the rear of the unit. 'The latch handles must be
pressed gently away from the center of the unit to
“unlock” them before sliding them rearward.

h. With latch handies fully extended rearward,
mate the 5300 to the Baitery Pack by placing the 5300
on top of the Batiery Pack.

1. With the latches fully extended rearward and
the B300A properly positioned on the 5310A Battery
Pack, an equal space should be visible (about 1/8-
inch wide) where castings meet,

j.  Press down gently on top of 5300 casting and
push the left and right latches forward; castings will
be brought together (see CAUTION in Paragraph
2-14).

k. Check the position of the latches to ensure
that castings are properly mated and latched. When
properly latched, latches should not protrude past
rear-edge of casting and there should be a paper—thin
space between 5310A Battery Pack and 5300.

1. When the selected plug-on, the 5310A Bat-
tery Pack and the 5300 Measuring System are inter-
connected and securely latched, perform the check-
out procedure as foliows:

1. Set 5310A BATTERY-LINE-CHARGE switch
to BATTERY.

2. Tumn 5300 power on and ensure that 5310A
BATTERY LOW lamp is OFF.

3. If BATTERY LOW iamp is on, turn 5300
power off, connect ac power to 3300 and set
5310A BATTERY switch to CHARGE for 18
heours minimum. (See Section V, Paragraph
5-60.)

Models 53008 and 5310A
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CAUTION

Maximum recharge iime is 24 hours. Bai-
feries may be damaged by heat if time
limit is exceeded.

4. If unit failes to operate, check interconnection
of 5300, 5310A, and plug-on in use {if prob-
lem persists, refer to Section V, MAINTEN-
ANCE,

5.  Refer to Section IX for the plug-on module
used and perform the performance check
procedures for that plug-on.

m. To separate the 5300, 5310A, and plug-on,
pull the two side-casting latches on the 5300 fuily
rearward, (again it is necessary to press the latch
handles gently away from the center of the unit to
“unlock” them).

n. When latches are fully extended rearward,
the 5300 and 5310A castings should be separated by
about 1/8~inch.

0. Lift the 5300 gently way from the 5310A.

p. To separate the 5310A Battery Pack from the
plug-on, repeat steps m, n, and o,

2-18. MAINTENANCE

2.19.  All Maintenance information is contained
in Section V.

2-20. ALTERNATE POWER CABLES

2-21. To accommodate the different power recep-
tacles used throughout the world, this instrument is
supplied with one of the power cables shown in Fig-
ure 9-3. The cable supplied for use in the United
States meets the specifications established by the
International Blectrotechnical Commission (IEC).
The male connector of this cable is a NEMA type and
the female connecior is a C.E.E. type.

2-5
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POWER CABLE HP NO. 8120-1689
{Germany, France, Sweden, Netherlands,
Yugoslavia, Belgium, Norway, Finiand)

POWER CABLE HP NO. 8120-1351
Great Britain

POWER CABLE HP NO. 8120-1369
Australia, New Zealand

POWER CABLE HP NO. 8120-1378
U.5.A., Canada

Figure 2-3.

Power Cables
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SECTION
OPERATION

3-1. INTRODUCTION

3-2. Operation of the 53008 is simplified through the
use of only one multiple-function control. By itself,
the 5300B is not useable for measurements, therefore
refer to the pertinent operating information for the
associated plug-on in Section IX.

3-3. ACCURACY

3-4, The basic measuring accuracy is determined by

the plug-on module in use. Refer to Section IX for
more information on specific plug~on accuracy.

3-5. FRONT PANEL

3-6. The 5300B frent panel (Figure 3-1) contains the
SAMPLE RATE control, which incorporates the
power on-off (PWR OFF) function, the display~hold
(HOLD) function, the LED display digit segments test,
and the manual reset function. The eight-digit dis-
play and the display annunciators occupy the re-
minder of the front panel.

1. SAMPLE RATE (PUSH TO RESET) (PWR OFF/
HOLD) control Adjusts measurement
sample rate from less than 50 msec to more
than 5 seconds. PWR OFF position turns off
battery or ac power; HOLD position retains
a displayed wvalue indefinitely. Push the
SAMPLE RATE control knob to manually re-
get the instrument.

LED Display Digit Segments Test. All seven
LED display digits segments can be tested by
pressing the SAMPLE RATE - PUSH TO RE-
SET control in until the switch clicks. All
LED’s will display the numeral E,' (eight), and
five decimal points and the overflow indi-
cator and “C” annunciator will be on.

NOTE

Pressing the SAMPLE RATE PUSH
TO RESET control has two results.

1. The counting circuits are RESET to
zero after the switch is released.

9. 'The LED display will show for a tesi:

AN
o oveRriow woioaron G
1 0 T T T Ty OEN
A

FIVE DECIMAL
POINTS

2. Aidi. 50 pin connector provides intercon-
nection with plug-on.

3. Display/Annunciators. Hz, kHz, MHz: lights
when measurement occurs in Hz, kHz, or
MHz range, respectively.

S, MS, uS: lights when measurements occur
in seconds, milliseconds, microseconds,
respectively.

(: lights when instrument Main Gate is open.
“Counting” is occurring.

Overflow Light: Lights when the measure-
ment exceeds the display capacity.

4. Dispiay. 8-digit display of data.

Figure 3-1. Front Panel Controls and Indicators
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3-7. REAR PANEL

3-8. The rear panel (Figure 3-2) containg the ac input
power connector, the fuse, the external oscillator
jack, and the oscillator frequency adjustment.

3-9. INT-EXT Switch. The INT-EXT switch located
near the power transformer allows the use of an ex-
ternal 10 MHz frequency source instead of the internal
oscillator.

3-10. 53008 OPERATING PROCEDURES

3-11. 'The operating procedures for the 5300 Meas-
uring System and its plug-ons are located in the docu-
mentation supplied for the respective plug-on in Sec-
tion IX. For example, the operating information for
HP Model 5301A 10 MHz Counter is Section IXA.
The operating information for the HP Model 53024
50 MHz Universal Counter is Section IXB.

3-12. 5310A OPERATING PROCEDURES

3-13. Refer to paragraph 2-15 for 5310A Batiery Pack
installation and operating instructions.

WPUT-YOLTS AC

HEL230 +13% 7%
48-440Mz 2OVA MAX
SELECTOR SWITCH INSIDE

U SERIAL B
LI4B2A0F508H

TR

AUV 1R0mAT

1. Fuse. Use a Listed 0.3 Amp slow-blow fuse
for 115 Vac or a Listed .15 Amp slow-blow
fuse for 230 Vac.

2. Ac Power Connector. Connect the source of ac¢
power to the rear-panel ac power connector.

3. 0SC Jack. When INT-EXT switch located
near the power transformer is in INT, the
instrument uses its inteynal 10 MHz Oscillator,
and a 10 MHz signal, 1V rms into 100 ohms,

BO0mAT

is available at the BNC jack. When the switch
is in EXT, the internal oscillator is disabled
and an external 1 MHz to 10 MHz, 1V rms
into 500 ohms frequency source can be used.

4, OSC ADJ. Adjust internal 10 MHz oscillator

frequency. (With Option 001 Units, the
adjustment is inside the instrument.) Refer
to  the adjustments in Section V for
procedures.

Figure 3-2. Rear Panel Connectors
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SECTION IV
THEORY OF OPERATION

4-1, INTRODUCTION

4-2. This section describes the theory of circuit
operation from an overall viewpoint, then describes, in
detail, the operation of the separate circuits. Each of the
large-scale integrated circuits are described, and
separate block diagrams are included to clarify their
operation.

4-3. QVERALL CIRCUIT OPERATION

4-4. Figure 4-1 is an overall block diagram of the
Measuring System and a typical plug-on (5301A Plug-
On}. The Measuring System mainframe contains the
major counting, timing, and display circuitry thatis the
basis of all measurements made with a main
frame/plug-on combination.

4-5. The functional modules of the mainframe are
shown in the simplified block diagram of Figure 4-1.
These are:

a. Display ~ an eight-digit strobed solid-state LED
display with required decoding and driving
circuits.

b. Counter — six-digit 10 MHz counting and
storage register in one integrated circuit, and a
separate decade counter, storage latch, and
associated multiplexing circuits,

¢. Data Control Read-Only-Memory (ROM) (A1U5)
— controls data multiplexing from the counters
to the display.

d. Time Base (A1U2) — an eight-decade 10 MHz,
auntomatic time-base divider.

e. Control (A1U9) - provide the basic control
functions and gating for counting and timing
measurement cyeles, including autoranging,
transfer, reset, and sample rate control.

f. Time Base Reference Oscillator — 10 MHz
crystal-controlied oscillator which provides the
basic frequency and time references for the
system.

g. Power Supply — provides regulated voltages to
the mainframe and all plug-on modules and
charging power to the optional battery pack
module. Power supply input can be 115 Vac or
230 Vac line voltage or de power from the battery
pack.

4.6. These functional blocks of the mainframe may be
intereonnected in several wavs to provide different
measurement capabilities. A typical system inter-

connected for frequency measurement is shown in the
block diagram, Figure 4-1. The major signal and control
lines are ali routed through the plug-on connector, to the
plug-on module, which determines measurement func-
tion as well as providing the input signal interfaces.

4-7. The four-wire data bus carries the system data
between modules in a binary-coded-decimal, digit-serial
format. Data can flow from the decade counters to the
display and to the plug-on module, or from the plug-on
module to thedisplay. The transfer of data to the display
is controlled by a 3-bit binary code(I)igit Address) which
is generated by the display scan circuits. A 3-bit code
(Digit Select) controls the data output from the counter.
With most plug-on modules thedisplayed information is
the stored contents of the counter (A1U1, U3, and U8). In
these modules, the digit address lines are wired directly
to the digitselect lines within the modules. If an HP 5306
Multimeter Counter is used with the mainframe (in any
mode except the frequency mode), the Data Control
Read-Only-Memory (ROM) alters the digit select codeso
that the least significant decade counter/latch (A1U3,
A1UB6} is not used. This forces a six-digit display, which
is the maximum display possible using the
multimeter/counter in the stated operating modes,

4-8. The A1U2 time base is also programmed by a 3-bit
time base code which can select any time base division
factor in powers of 10, from 10? to 10°% The time base
output may also be selected automatically over thesame
range, In the auto-ranging mode the range is indicated
by the number of exponent pulses generated by the time
base and the control module. These pulses are counted,
stored, and decoded by an exponent register in the plug-
on module, which then provides the drive to the
appropriate decimal point and units indicators in the
mainframe.

4.9. The input signals to the counter and the time base
are routed through the control circuit. For a typical
frequency measurement, as shown in the block diagram,
the F1 input to the counter is derived from the input
amplifier of the plug-on module; and the timebaseinput
F2is the reference frequency from the crystal oscillator.
In a period average measurement, which is the
reciprocal of frequency, these signals are reversed. In
additiontothe F2input, a 1 MHzinputiothe fime baseis
provided which bypasses the first time base decade and
the control module and allows auto-ranging down to a
single cycle of the input signal.

4-10. DETAILED CIRCUIT OPERATION
4-11. The following paragraphs describe detailed

operation of each of the functional circuit segments in
the mainframe.

4-1



Models 5300B and b310A
Theory of Operation

TOUS
ROM
f STRORE
LINES MEASUREMENT UNITS
INDICATES MAIN DATA FLOW vz - LED
DECODER DISPLAY DEC. POINT/OVERFLOW
b secMent
¥ TV * A unes s
3
us e 13
SCAN ABIT BCO-T0-7- DECHAAL
OSCILLATOR COUNTER SEGMENT POINT
DECODER MUXER
"
y 5
—itn] 4
U3 v £l
53008 MAINFRAME LATCH L
-
I
4 1 [y 4
Ut OVERFLOW
uigs 4 HEX DECADE
WUXER COUNTER
ac E
POWER
* [
e N us
DECAGE
COUNTER
3 4 0
1 GATED
SAMPLE ¥
RATE
!—+ RESET
o MARNLIAL ] 3
RESET us THME BASE ose
oo/ne Uz e REFERENCE i o0
CONVERTER TIMEBASE CONTROL /% . ROM OSCILLATOR '
T8 FROM U? 1 Mz
ON/OFE SEL- 3 | DECODER cLock
et A 3
ABLC
- — — R SV S U S - % TR N B — e e ] i
1 N NN N v )
~ /7 MAINEAAME
N Y D X rucon
. PP (S S = - e [ S S e R j— — T
MAX R ) BIG T BIGIT N ncToR
r — - . out TIHE g y  ADDRESS SELECT OVER. PLUGON
wd i 4 XY.2 xyz FLOW  DATA
f TMH:  FUNCTION CONTROLS -
OPTIONAL | SWITCHING
| saroBATYERY AMPLIFIERY
PACK THIGGER
T T EXPONENT COUNT PONENT
REGULATED TIMESASE N,
POWER TO SELECTOR SIGNAL i
- 1TCH
PLUG-ON  SW sianA

TYPICAL PLUG~ON MODULE IK FREQUENCY MODE

83060 2

42

Figure 4-1. Simplified Block Diagram




4-12. Eight-Digit Display

4-13. 'The display is an 8-digit, scanned, LED display.
Each digit is formed from seven diode segments, which

emit red light when forward current passes through the
diodes.

4-14. In operation, the scan oscillator (three inveriers.
inintegrated circuit A1U12) generates a scan rate signal
with a frequency of approximately 8 kHz. This signal is
counted by 4-bit counter AIUS. The three most
significant output bits of A1US (Digit Address X, Y, and
Z} are decoded into eight separate drive lines by A1U7
decoder. Each drive ine enables one of theeight display
digits, With an 8 kHz scan oscillator frequency, the
complete display is scanned, one digit after another, in
approximately two milliseconds,

4-15. The Digit Address X, Y, and Z lines are also sent
to the accessory measurement plug-on and return to the
mainframe as the Digit Select X, Y, and Z lines. After
modification by A1U5 Data Control ROM (see following
paragraphs for detailed operation), these lines control
the multiplexing of data onto the data bus, the Data
A B.C, and Dlines. The BCD-to-Seven Segment Decoder
AITV14 converts the BCD data from the counters to the
seven-segment code necessary todrivethedisplay. Data
is supplied to all eight display digits at once, but the
outputs of A1U7 decoder enable only the single display
position that corresponds to the four bits of data on the
data lines at a given time.

4-18. The decimal point multiplexer, A1U13, accepts
inputs from each decimal point drive line, from the
MGFF signal line (which is used to light the front-panel
“C” annunciator), and from the counter overflow line.
The multiplexer output drives all thedecimal points and
the C (gate) lamp simultaneously, but each indicator is
enabled separately at the time that the corresponding
dispiay digit is enabled. For example, if the DP2
(decimal point 2) drive line from the plug-on is low, the
A1U13 multiplexer output will go low at digit address
code 2 (L H L for DA Z, ¥, and X lines, respectively). At
the same time, A1U7 decoder enables display digit D86
via AlQ7. Although all decimal points are driven
together by the single multiplexer output line, only
decimal point 2 (associated with display digit DS8) is
enabled at this time in the scan cycle.

4-17. When an HP 5306 Multimeter/Counter measures
negative de voltages, thedata code for a minussign (HH
L Lfor Data D, C, B, and A respectively) appears on the
data lines when the digit address code is five(HL Hon
the DA Z, Y, and X lines, respectively). The minus sign
detector (A1ULS A, B, and C) detects the code for a minus
sign and, via transistor A1Q15, pulls pin 14 of AIUL4
low. This places a minus sign (segment g illuminated) in
the third mest significant display position, DS3.

Models 5300B and 5310A
Theory of Operation

4-18. Counier
4-19. The counter consists of A1UU1 hex-decade counter

circuit, A1US single decade counter, A1U3 latch, and
A1U10B which functions as a2 multiplexer.

CAUTION

The AilU1 counter is a large-scale MOS
integrated clrcull. its inputs are susceptible to
damage by high voltages (+5.6 voits) and static
charges. Partlcular care should be exercised
when servicing this circuit or handling it under
conditlons where static charges can build up.

4-20. 'The AlUl counter consists of six decade
counting elements, an overflow register, a 25-bit latch,
and output multiplexing circuits. Figure 4-2 is a basic
block diagram of A1U1l. The counter can accumulate
and store up to 1 million pulses at its input. The input
triggers on the positive-going edge of the input pulse,
which is derived from the control circuit, A1U9. The
AlU9input signal is the 1 signal from the plug-on. The
TRANSFER input at A1UL{4) transfers data from the
decade counters to the latch circuits when the
TRANSFER line is low. When the TRANSFER line is
high, data is stored in the latch circuits. The RESET
input at pin 11 resets the decades when the RESET
signal is high. One million or more input countsinto the
counter sets the overflow register, which causes the
OVERFLOW output at pin 7 to go high following a
TRANSFER signal,

4-21. The counter outputis availableone-digit at a time
as a four-bit, binary-coded-decimal signal (logical 1 is
high). The digit selected at the output is determined by
the binary-coded X, Y, and 7 lines at pins 8, 9, and 10.
Binary 0 (all low} selects the least significant decade.
Binary 5 selects the most significant decade in the
register. A code of binary 6 or 7 will set all outputs high
which allows other data from the plug-on or from high-
speed decade A11UJ6 to be inserted in place of the counter
data. If no other data is presented, the display remains
biank. When a count of 90,000 has been registered in the
counter (decades 0 to 4), the output labelled “9” goes low.
This signal is used during auto-ranging, to register a
reading of 9% or greater of full scale.

4-22. The high-speed decade counter, A1UB, normally
divides the measured signal beforethe signal is applied
to A1UI counter circuit. An exception is when the
measurement plug-on is an HP 5306 Multim-
eter/Counter operating in certain modes. See the
following paragraphs for information about how the
ROM outputs control the counter address lines and the
A1U3 latch control lines,
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Figure 42, AIU1 6-Decade Counter Block Diagram

4-23. Data Control ROM

4-24. 'The data contrel ROM, A1U5, performs three
basic functions: (1) alters the digit select codes from a
measurement plug-on, and therefore, controls the
multiplexing of data from the counter circuits to the
display circuits, (2) supplies control signals to A11UJ3
latch and A1U10B multiplexer, and (3) generates a
minus sign control signal when a 5306 Multim-
eter/Counter is used to measure negative dc voltages.
The following paragraphs and Tables4-1, 4-2, 4-3, and 4-
4 describe each of these functions.

4-25. The digit select code from the plug-on supplies
three of the five A1US ROM address bits (inputs I3, C,
and B). With all plug-ons except the 5306
Multimeter/Counter, address bit A is high, and address
bit E is high except when the digit address code is five.
Under these operating conditions, the ROM decrements
the digit select code by one and supplies the resulting X,
Y and Z code (outputs Y2, ¥3, and Y6, respectively) to the
data counter address inputs. ROM output Y7 enables the
outputs of latch A1U3 when the digit seleect code is zero
except when a 5306 is used to measure ohms or volts. The
X, Y, and Z ROM outputs supply a code of seven at this
time, which causes all data outputs of A1U1 hex-decade
counter to be high, and allows the A1U3 latch outputs to
control the data bus. When the digit select code

4-4

increments to one, the X, Y, and Z ROM outputs supply a
code of zero to the hex-decade counter, and the Y7 ROM
output disables the A1US3 latch outputs. The next five
digit select codes multiplex data from the hex-decade
counter to the display circuits.

4-26. If a 5306 Multimeter/Counter is used in ohms or
volts modes, the ROM does not decrement the digit select
code by one. The presence of a 5306 is detected by the
ROM because the 5306 is the only plug-on that supplies a
digit select code of six or seven to the mainframe when
the digit address code to the plug-on is five. When this
occurs, the A input line to the ROM goes low, and,
consequently, a new set of ROM locations are addressed.
Tables 4-1 through 4-4 will clarify operation for any
given plug-on or operating circumstances.

4-27. Time Base

CAUTION

The time base is a large-scale MOS integrated
clreult. ls inputs are susceptible to damage by
high voltages and static charges. Particular
care should be exercised when servicing this
circuit or handling it under conditions where
static charges can build up.
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Table 4-1. A1U5 Data Control ROM Listing

INPUITS OUTPUTS
PIN # 14 13 12 11 10 15 3 7 § 5 3 3 2 b
LABEL E D ¢ B A Enable v8 ¥7 Y6 v ¥4 ¥3 Y2 ¥4
FUNCTION DIGS DSX | DSY | DS Z | 5306 Heset 5306 | LE z uUs us ¥ X | Minus
0 1

L L L L I H L H

NOTE: Nonshaded ROM Words are used only with 5306 in voltage or resistance measurement modes.

SIGNAL FUNCTIONS AND CONDITIONS:

INPUT A High during normal operation, low when 5306 plug-on is used (except
frequency mode}). Controlled by Y8 output.

INPUT R, C, and D. Driven by Digit Belect Z, Y, and X, respectively (from plug-on).

INPUT E. High during digit address zero through four and six and seven; low
during digit address five,

ENABLE INPUT. Normally low; goes high briefly during reset cycle (while digit 5 is dis-
played) and sets all ROM outputs high.

OUTPUT Y1. Y1 stays high with most plug-on units. With the 5306 in any mode except

FREQ Y1 is normally low, and it goes high only at Digit Address 5. The
high at Digit Address 5 enables the minus sign to be displayed.

OUTPUT Y2, Y3, and Y6. Supplies X, Y, and Z address lines, respectively, to data counter address
inputs.

OUTPUT Y4 and Y5. Control multiplexer A1U10B. Normaily Y4 is low, Y6 is high and mea-
sured signal is first counted in A1U6 decade counter. The output of A1US
is applied to A1U1 hex-decade counter. When 5306 is used in any mode
except frequency, Y4 is high, Y5 is low and A1U10B multiplexer routes
measured signal directly to A1U1 hex-decade counter (Y4 = Y5).

OUTPUT Y7, Goes low at digit select code zero (except when 5306 is used in volis or
ohms modes) to allow output of A11J3 latch to be placed on data lines.
QUTPUT Y8, Drives address input A. Normally high, but goes low when 5306 is used

in any mode except frequency.
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Table 4-2. ROM Sequences for 530LA, 53024, 53044, 5306A (Frequency Measuremenis),
and 5307A Plug-Ons

INPUTS GUTPUTS
PIN & 14 3 12 11 10 15 9 7 [ 5 4 3 2 1 | EnaBLED
LABEL E ) c B A Enable Y8 ¥7 ve | Y5 Y4 ¥3 vz Y1 | pisPLAY
FUMCTION { DIGS | DSX [DSY | DSZ | 5306 | Reset | 5308 | L& z U6 us ¥ x | vinus|  DIGIT
17 H L L L H L H L H H L H H H | 0@shy
w | 2 H L L i L H H L H L L L H 1
21 H L H L H L H H L H L I. H H 2
° %7 % | = H L | H L H H L | H L | H P T §
a 38 H I, L H H L H H L H L. H H H 4
b 1 L H L B H L H H H H L L L H 5
23 H L H H H L H H H H L L H H 6
a1 H H H H H L H H H H L H L H | 7(MSD)

NOQTES: 1} With these plug-ons, the digit select code from the plug-on is the same as the digit address code sent to the plug-cn. Therefore, the

2) The high-speed decade in the mainframe (A1UB) alway
is always blanked.

binary digit select code corresponds directly to the digit being displayed,

a supplies the leagt-significant display data; the most-significant display position

Table 4-3. ROM Sequences for 5303B, 53054, and 5308A Plug-Ons

INPUTS QUTPUTS
P # 14 13 12 11 10 15 <] 7 8 5 4 3 2 1 ENABLED
LABEL E B [ B A Enable Y8 Y7 ki Y5 Y4 ¥3 Y2 ¥1 DISPLAY
FUNCTION |DIGS [DSX | b8y | osz | 5308 Reset 5306 | LE z us | Te ¥ X | Minus| DiGIT
31 H H H H H L H H H H L H L H 0 (1L.SD)
W 17 H L L i H L H L H H L H H H 1
25 H H L L H L H H L H L L L H 2
0 21 H L H L H L H H L H L L H H 3
" 29 H H H L H L H H L H L. H L H 4
3 L L L H H L H H L H L H H H 5
A H B L H H L H H H H L L L H 6
23 H L H H H L H H H H L L H H | 78D

NOTES: 1) These plug-ons subtract one from the digit address code and supply the resuliing digit select code to the mainframe, The ROM subtracts
one more unit from the digit select code and uses the resulting binary code (X, Y, ané 2} to address the decade data counters. This atlows
one decimal display digit te be supplied from the plug-on (displayed in display digit 6), the high-speed mainframe decade (A1U8) to be

displayed in display digit 1, and the six-decade counter {A1UI) to be displuyed in display digits 2 through 7.

4-6
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Table 4-4. ROM Sequence for 5306A Plug-On (Volt and Ohm Measurements)

INPUTS QUTPUTS
PIN # 14 13 12 1 10 15 9 7 [ 5 4 3 2 t | emasLep
LABEL = 4] ¢ B A Enable | Y3 Y7 Y6 Y5 ¥4 ¥3 Y2 ¥1 | DISPLAY
FUNCTION | DIGS5| DSX | DSY | psz | 5306 Reset B306 | LE z 11 U ¥ X | Minus allc Tk
16 H L L L. L L L H L L. H L L L 0{L3D)
w 24 H H L L L L L H L L H L H L 1
20 H L H L L 1. L. H L L H H L L 2
@ 28 H H H L L L L H L L H H H L. 3
R 18 H L L H L L L H H L H 1. L L 4
14 L. H H 31 L L I 34 H L H H H H 5
o 22 H L H H L L L H H L H H L L §
30 H H K H L i i H H L. H H H L 7 (MSD)
ABOVE SEQUENCE OCCURS WHEN “FAST” BUTTON IS DEPRESSED
24 H H L L L L L H L L u L. H L 0 (LSD)
w 20 H L H L L L. L H L L H H L L 1
28 H H H L L L L H L i H H H L 2
o 18 H L L H L L L H H i H L L L 3
R 2% H H 1. H L L i H H L H L H L 4
[ L i H H L L L H H L H H L H 5
o 30 H H H H L L L i H L H H H L 6
22 H L H H L L L i y L H H L. L 7 (MSD)

ABOVE BEQUENCE OCCURS WHEN “FAST” BUTTON IS NOT DEPRESSED

MOTES: 1) Wiih these operating conditions, the ROM X, Y, and Z ouiputs are the same as the digit select code from the plug-on.

2} The ROM detects a 5308 plug-on in these operating modes, because the plug-on responds o a digit address code of § (A1UB, pin 14 goes
fow at this time) with a returned digit select code of binary 6 or 7. This causes output Y8 (A1U5, pin 9) to go low and latches the ROM into
the sequences shown above.

4-7
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Figure 4-3. A1U2 Time Base Block Diagram

4-28. The A1UZ2 Time Base is a large scale integrated
circuit containing eight decade-divider elements. Figure
4-3 shows a basic block diagram. It accepts a maximum
input frequency of 10 MHz which gives an output of one
pulse every 10 seconds from the last decade-divider, The
outputs of all decade dividers are multiplexed into a
single time-base output line at A1U2(11). The number of
stages used to divide the input signal is determined by a
3-bit binary-coded select code (pins 7, 8, and 9). Division
factors of 10! through 10% can be selected. The first
decade stage may be bypassed by a second input whose
maximum frequency is 1 Mz Thisinput can be divided
by scaling factors of 1 through 107, The precision timing
and auto-ranging required for frequency and period
average measurements is provided by the LOG output at
pin 1. During the first 10 seconds of a frequency
measurement following reset this output provides only
9 pulses. The first pulse triggers the gate opening at time
0, thereafter pulses are obtained at 1, 10, and 100 usec, 1,
10, and 100 msec, 1 sec, and 10 sec. During auto-ranging,

4-8

one of these pulses is automatically selected to trigger
the gate closing. After the measurement is in progress,
each pulse is precisely referenced to the Start Pulse at
time 0, which enables the Stop Pulse to be selected. The
time base can be cleared to zero by a positive reset pulse
at pin 14.

TiME BASE CODE/U2

GATE TIME TBC TEB TBA

1us 0 0 0
10 us 0 0 1
I ms 0 1 0
I ms 0 1 1
10ms i 0 0

15 1 0 1

18 1 1 0
108 1 1 1
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Figure 4-4. A1U9 Control Block Diagram

4-2%. A1US Conirel

4-30. Thesignal gating and measurement cycle control
for the measuring system is provided by A1U9 Control
integrated circuit. Figure 4-4 shows a basic block
diagram. The functions provided are: gating of signals
to the counter and time base, sample rate control, and
provision for RESET and TRANSFER signals.

4-31. The ¥l and F?2 inputs are shaped by Schmiti-

triggers and then gated to pins 5 and 20 as the TIME
BASE INPUT and COUNTER INPUT signals. To
maintain optimum drive to the MOS circuits, these
outputs are not routed through the plug-on, During reset,
F1 remains at a high state until the opening of the gates.

NOTE
Particular care should be taken during

servicing to avoid excessive capacitive loading
of these oulpuis with probes,

4-9
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4-32. The Main Gate flip-flop controls gating of the
counted signals. The flip-flop can be set or reset by low
signals at the OPEN (pin 16) or CLOSE (pin 15) inputs,
or can be triggered by a positive-going edge at the LOG
input (pin 14) which comes from the time base.
Following reset, the first LOG input pulse opens the
gate. Subsequent LOG inputs will not affect the flip-flop
unti! the D input is driven from an enabling flip-flop
which is set by the low signal at either the “9” input or
the MAX TIME input. Setding this flip-flop enables the
nextLOG pulseto closethe Main Gate and terminate the
measurement,

4-33. During manual operation, the MAX TIME signal
enables the closing of thegate at the predetermined gate
time. During automatiec operation after the counter has
reached 9% of full scale, the “9” input enables the closing
of the gate on the following LOG pulse, which always
occurs before 90% full scale is reached. The number of
LOG pulses occurring while the main gate is open
appears at the EXP output (pin 12). This number of
pulses indicates the number of ranges through which
the time base has automatically stepped and is used to
determine the correct decimal point and units
indication.

4.34. As soon as the main gate closes, a Transfer flip-
flop triggers to provide a low output to transfer data
from the counter to the display, The display cycle is
initiated by the rising edge at the MAX TIME input
which triggers the Sample Rate M.V. The sample rate
capacitor begins charging through the front-panel
SAMPLE RATE controi. At a point approximately
halfway up the charging curve, the TRANSFER signal
is removed. When the peak charging voltageis reached,
the Reset flip-flop triggers, providing a high signal at
the RESET output. At this point the discharge of the
sample rate capacitor is initiated. The discharge time is
a few milliseconds. At a point halfway down the dis-
charge curve, the RESET signal is removed.

4-35. At the beginning of the display cycle, the time
base input is gated off by an Inhibit flip-flop. The
INHIBIT signal is removed at the end of the capacitor
discharge. The time base input is then gated on,
beginning a new measurement cycle. An INHIBIT
signal is available to the plug-on, providing a low signal
during the display cycle. The displayed information
may be displayed indefinitely by switching to the HOLD
position on the front panel. This opens the charging
potentiometer circuits to the sample rate capacitor and
prevents the capacitor from charging up. The front-
panel PUSH to RESET switch supplies alow MANUAL
RESET signal to clear the display.

4-36. Time Base Reference Qscillator
4.37. Gate AIU4B, crystal A1Y1, and associated

components operate as a 10 MHz oscillator. Minor
frequency adjustments are made by adjusting capacitor

4-10

A1C10 and A1C11. The oscillator output passes through
buffer gate A1U4A, whose complementary outputs drive
differential transistor pair A1Q10 and A1Q11. The
differential pair converts the ECL logic levels of the
oscillator to levels suitable to drive following TTL
circuits; the duty cyele of the resulting signal is set by
resistor AIR25. After being buffered by the inverters
within A1U11, the 10 MHz signal is supplied to therear-
panel O8C connector and to A1J1, the plug-on attaching
connector. An external oscillator signal may be
connected to the rear-panel connector, and after being
buffered by A1U11 it is applied, in place of the internal
osciilator, to the plug-on.

4-38. Power Supply

4-39. The power supply is a small, high efficiency
power converter capable of supplying the necessary
outpui voltages for the analog circuits, Light-Emitting-
Dicde (ILED) Display, and digital circuits (see Figure
4-5), The unit will eperate from 115 Vacor 230 Vae, 50to
400 Hz or from an accessory battery pack, such as the
HP 5310A, which has nominal output voltage of 12V,

4-40. Inputpower, 115 Vacor 230 Vac, is stepped down
by T1 and rectified by bridge rectifiers A1CR1, CR5,
CR6, and CR7. Capacitor A1C5 protects these rectifiers
from high voltage transients in T'1, and A1RS8 prevents
A1C5 from charging to an excessively high voltage. The
dc output voltage from the bridge rectifiers is nominally
+22 volts, when fully loaded by the mainframe deto-ac
converter and the battery pack under CHARGE
conditions.

441, The deto-ac converter 1s a blocking oscillator
converter using a single switching transistor, A1Q17,
with the dec input voltage available across A1C6.
Resistor ATR3b5 supplies initial start current into the
bhase of A1Q17 to start oscillations. Diode A1CR9 allows
base current to flow to AIQ17 during normal operation
with capacitor A1C28 as an ac bypass. Printed circuit
wiring is such that no drive voltage is applied to A1Q17
if A2 Regulator Assembiy is removed from its socket.
During normal operation A1Q17 alternately switches
on into saturation and then off. With A1Q17 “on”, an
increasing current flows through A1T1 and the primary
of Ai1T2.

4-42. 'The polarity of the rectifiers on the secondary of
A1T2 is such that when A1Q17 is turned on, they donot
conduct. Thus, the de input voltage sees only the
primary inductances of A1T1 and ATT2. A1T1 isasmall
current transformer and drops very little voltage across
primary pins 1 and 3. A1Q17 collector current buiids up
linearly when it is turned on. The impedance of A1T1 is
such that about 1/15th the A1QLl7 collector current
flows into the base of A1Q17. This is sufficient to keep it
in saturation. After a period of time, designated time T1
and controlled by the rest of the circuit (Figures 4-5 and
4-6), A1Q17 switches off. The magnetic energy stored in
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Figure 4-5, Power Supply Block Diagram

the core of A1T2 transfers into the secondaries and
current flows through each of the rectifiers, AICR2, 3, 4,
11, and 12, until the magnetic flux in the core of A1T2 is
zero. This defines the end of thime TZ. Time T1is thetime
A1Q17 is turned on and time T2 is the time A1Q17 is
turned off. During time T1, energy builds up in the core
of transformer A1TZ2. Time T2 is determined by the
amount of time it takes the flux in transformer AIT2 to
reach zero and is a function of the transformer and load
anly.

4-43. Time T1 is varied by the regulating circuit to
provide the proper amount of energy storage so that
secondary voltages are regulated at their proper value.
The secondary voltages are ail held in fixed ratios with
respect to one another and are determined by the turns
ratios of the secondary windings. The +bV is compared
to a reference voltage on regulator board A2 and
regulated to +5V +.1 wvolts. This regulates the other
voltages to their correct values. The -15V bias for the
MOS8 circuits is provided by resistor A1R34 and zener
diode A1CRS8. Dicdes A2CR5, 6, 7, and 8 provide
overvoltage protection for the +5-volt, -b-volt, +17-volt,
and -17-volt lines, respectively.

4-44. 'The regulation circuit must generate time T1 to
properly regulate ouiput voltages, and it must sense the
end of time T2 so that a new eycle may be initiated.
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Figure 4-6. Power Supply Waveforms
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4-45. A2CRA4 generates the reference voltage which is
compared with the +5V supply. The comparison takes
place in the differential curvent source A2Q4 and A2Q5.
Resistors A2ZR12, AZR8, and capaciter A2C5 provide a
frequency-selective compensation network to ensure
fast regulator response and prevent oscillation of the
feedback loop. Resistor A2R7 biases zener diode AZ2CR4
from the +17V supply, and AZR5 supplies a relatively
constant current fo the differential pair, A2Q4 and
A2Q5. Resistor A2R11 helps keep the output voltages
constant as the input voltage varies over a wide range.
A2C4 and AZR13 provide instantaneous voltage
compensation to minimize 120 Hz ripple on the
regulated output voltages.

4-46. The collector of A2Q4 supplies a current to uni-
junetion transistor A2Q3 and capacitor A2C2. This
current varies depending on the difference between the
regulated +5V and the reference voltage from AZCR4.

4-47. A2Q1 is a series-gating transistor for uni-
junction transistor A2Q3. Its base is driven through
resistor A2R4 which goes to the secondary of
transformer A1T2. Diode A2CRI1 protects the base-
emitier junction of A2 from excessive reverse bias.
The phasing of the signal from transformer AI1T2 to
A2Q1 is such that UJT A2Q3 has a voltage from Bl to
B2 during the time A1Q17 is turned on (Time T1).

448, During time T2, A20C2 cannot charge, since
current flows through the diode junction of A2Q3 from
the emitter to base 1. During time T1, A2C2 starts to
charge at a rate determined by the current from the
collector of A2Q4. If the regulated +5V is high, A2Q4
collector current is also high. This causes the charging
rate of A2C2 to be relatively high. When the voltage
acrose A2C2 reaches about 12V, A2Q3 fires and
generates a 6V, l-microsecond pulse at base 1 of A2Q3to
terminate time T'1. The greater the +5V is, relative to the
reference, the faster A2C2 charges and the sooner this
pulse occurs. This shortens time 11 which serves to
reduce the output voltages and, thus, regulation is
achieved. This pulse is coupled through capacitor A2C1
and diode AZCR2 te the base of A2Q)2. This turns A2Q2
on and turns A1Q16 on, pulling the A1Q16 collector low.
This negative excursion is coupled through capacitor
A1C29 which turns the switching transistor Q17 off and
ends time T1. As A1Q17 turns off, all secondary voltages
of A1T2 reverse. The voltage at A2R2 is in such a
direction that A2QZ is turned on through A2R2, after the
initial pulse that was coupled through A2CR2. It is
necessary to keep A2Q2 and A1Q16 conducting during
the entire period of time T2.

4-49. At theend of time T2, when the flux in the core of
transformer AlT2 is zero, the secondary voltages
automatically reverse. This voltage again is coupled
through A2R2 and turns A2Q2 off, which allows A1Q17
to turn on again, continuing the cycle. Diode A2CRS3
prevents excessive reverse bias across the base-emitter
junction of A1Q17. To ensure that A2Q3 is definitely off,
A2C3 couples a negative spike to its emitter at the
beginning of time T1.

4-12

4-50. A1J1 CONNECTOR

4-51. Inputs to the measuring system mainframe and
programing of its functions are provided from the plug-
on module through a 50-pin connector {A1J1) in the
center of the instrument. The connector signals are as
listed in Table 4-5,

4-52. 5310A BATTERY PACK

4-53. The B310A Battery Pack is an accessory for the
5300 Measuring System. It connects between the 5300
Measuring System mainframe and any of the 5300
series plug-ons. The batteries are sealed Nickel
Cadmium tspe which provide about 48-watt hours
capacity with a normal output voltage of 12 volts. When
the battery pack is locked between the two halves of the
system, all connections are made to chargethe batteries
or supply power to the instrument.

4-64. Typically, a battery use-time greater than four
hours-per-charge can be expected, depending on the
particular plug-on used. Recharge time for completely
discharged batteries is 18 hours. However, to achieve
full charge in this time the batteries must be recharged
with the mainframe power switch set to PWR OFF. The
5300 mainframe must be plugged into an ac source and
the battery pack switch set to CHARGE.

4-55. A light-emitting diode on the battery pack front-
panel glows when batteries are nearing the end of
discharge.

4-56. When the batteries are fully charged they should
not be left charging while operating the mainframe. For
optimum long-term battery life the instrument should
not be used for more than 10 minutes after the LOW
BATTERY lamp begins to glow.

4-57.  The three-position slide switch on the front panel
has the following functions:

a. BATTERY. The instrument gets its power from
the internal batteries whether the ac line cord is
plugged in or not.

b. CHARGE. The batteries are being charged
when the line cord is plugged in.

¢. LINE. The batteries are charged at a trickle
charge rate. This is the normal position when
the batteries are fully charged.

4-58. Ineitherthe LINE or CHARGE position, with the
line cord plugged in, a power failure switches operation
to the battery pack automatically. Battery life will be
approximately 10% shorter than it would be if the front-
panel switch were in BATTERY position. The three
positions of the front-panel switch are used as follows:

a. BATTERY. When instrument is used away from
ac line power.
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Table 4-5. A1J1 Signals

PIN NO, SIGNAL NAME DESCRIPTION
1 +5V
2 -5V Circuit operating voltages
3 -17V
4 GROUND Ground
5 i 8ignal to be accumulated in the counter after gating by the
control circuit.
8§ g Goes low when the counter reaches 9% full scale.
F2 Input signal to the time base gated by the control circuil,
8 TNHIBIT High during the measurement cycle, low during the display
cycle.
it OPEN Low signal forces the main gate flip-flop to the open position.
10 CLOSE ILow signal forces the main gate flip-flop to the closed
position,
11 1.OG Logarithmic output pulse train from time base triggers main
gate flip-flop on rising edge.
12 MGFF Main gate [ip-flop signal is low when gate is open.
13 EXPONENT Inverted log pulses while main gate is open indicates number
of auto-ranging steps.
14 NO CONNECTION
15 RESET High signal resets all registers.
16 CLOCK 10 MHz reference signal from crystal oscillator.
17 MAX TIME Low signal enables closing of the gate on next log pulse,
Rising edge initiates display cycle.
18 TIME BASE OUTPUT Qutput from the time base decade position selected by the
time base select code on ping 22, 23, and 24.
19 PRINT Low signal provides print command tc rear panel connector.
20 TRANSFER Low signal transfers data to display. High signal storesdata.
21 1 MHz TIME BASE INPUT Input direct from piug-on bypasses conirol circuif.
22 TIME BASE SELECT A
. Time base select code A, B, and C selects the time base
2 TIME BASE SELECT B division factor of the signal at the time base output at pin 18,
24 TIME BASE SELECT C
25 +22V Full wave rectified voltage from the power transformer
secondary. Provides power fo charge the battery pack. If
no battery pack is used, pin 25 is connected via the plug-on
to pin 50 (DC-IN).
26 +17TV
27 Hz
28 M Pins 27 through 31 provide the drive to the annunciator
29 =3 lights on the front panel. A low signal lights the corre-
30 K sponding indicator.
31 i
32 MANUAL RESET Low signal from front panel pushbutton switch on rear panel
input clears the system to zero,
33 DP1 Low signal activates decimal point 1.
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Table 4-5. A1J1 Signals (Continued)

PIN NO. SIGNAL NAME DESCRIPTION

34 DP2 Low signal activates decimal point 2.

35 RIGHT/LEFT Code indicating half character which is being addressed,
High when right-hand of character is displayed.

36 DIGIT ADDRESS X Digit address code X, Y, Z from the display scanner

37 DIGIT SELECT X indicates a digit being displayed,

38 DIGIT ADDRESS ¥ Digit select code X, Y, 2 is the corresponding code which

39 DIGIT SELECT Y selecis the digif at the output of the counter. If the main-

e frame counter is displayed directiy the corresponding lines

10 DIGIT ADDRESS 7 of the digit address code and the digit select code are con-

41 DIGIT SELECT Z connected together.

42 DATA "D )

43 DATA (o The data code A, B, C, D represents the digit to be displayed
in binary coded decimal form. Data lines can carry the

44 DATA "B counter output information tethe plug-on as well as to the

45 DATA "A" dlsplgty or can bypass the counter and bring plug-on data to
the display.

46 DP3 Low signal activates decimal point 3,

4% DP4 Low gignal activates decimal point 4,

48 DP5 Low signal activates decimal point 5.

49 GROUND Ground

50 DCIN DC power to power supply from battery pack or from 22
volt input power from pin 25.

bh. CHARGE. When instrument batteries are to be
charged, regardless of whether the mainframeis
used or not.

c. LINE. For normal operation from the ac power
Iine.

4-58. Theb310A circuitry can bedivided into two parts.
a. The current regulator for charging the battery.

b. The cireuit to indicate when the battery voltage
is low.

4.60, Transistors A2Q1, A2Q2, and A2Q3 in
combination with A2R2, A2R1 perform the functionofa
current regulator. Unregulated voltage from the 5300
mainframe, which is present whenever the line cord is
plugged in, is applied to TOP connector A1P1(25). In
the CHARGE position this voltage is applied to the
current regulator. Normal voltage is about +22 volts; the
battery voltage in CHARGE position is typically +14
volts. The current regulator supplies a constant current
of about .3 Ampere, independent of line voltage to the
batteries when the switch isin CHARGE position. A2R2
is the current sample resistor. A2CR]1 prevents base-to-
emitter breakdown of A1Q1 dueto current flowing out of
the battery backwards through AIQ1, when the line
power is turned off.

4-61. A ftrickle-current of about 10 milliamperes is
supplied to the battery through A2R4 when the front-

4-14

panel switch is set to LINE. Diodes A2CR4, A2CR3, and
light-emitting diode D81, with resistors A2R3, A2R5
and transistor A2Q4, indicate when battery voltage is
getting low and nearing the end of discharge. A
regulated +5.0 volts from the mainframe is supplied to
the emitter of A2Q4. Battery voltage is sent, through
AZCR2 and A20R3, to A2Q4 base. When battery voltage
becomes low, A2Q4 turns on through A2R3and A2CRS3.
Diode A2CR3 protects A2Q4 from baseto-emitter
reverse breakdown when the battery voltage is high.

4-62, When the batiery voltage drops below 11% 0 12
volts, AZQ4 turns on. This completes a path for the +5
volts from the mainframe, through A2R5, and the light-
emitting diode glows. Normally, this occurs for a few
minutes at the beginning of a charge cycle. Fuse Flisin
series with the battery to prevent damage from acci-
denial shorts. A2CR4 aliows current to flow from the
battery into the mainframeifline power fails. A2C2isin
parallel with the filter capaeitor on the unregulated 22V
line from the 5300 mainframe. It provides additional
filtering for the additional current drawn by the
batteries when the battery pack is being used. For
longest life it is recommended that the batteries not be
continuously overcharged for long periods. Discharging
far past the time when the front-panel LOW BATTERY
light comes on is alse undesirable.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION

H-2. This secfion contains maintenance and service
information for Model 5300B Measuring System. In-
cluded are adjustment procedures, tests, troubleshoot-
ing tables and diagrams to localize, isolate, and locate
defective components.  Performance check proce-
dures are not included, since a plug-on must be used.
These procedures are included with the respective
plug-on.

5-3. RECOMMENDED TEST EQUIPMENT

5~4. Test eguipment recommended for maintaining,
troubleshooting, and servicing the 5300B Measuring
System is listed in Table 5~1. Test equipment with
equivalent characteristics may be substituted for
equipment listed.

5-5. INSTRUMENT ACCESS

5-6. For access to mainframe assembly, separate the
5300B from plug-on used as follows;

a. Turn ac power OFF and disconnect power
cord.

b. Pull the two side casting latches fully rear-
ward (it is necessary to press the latch handles gently
away from the center of the instrument to unlock
them).

¢. When latches are fully extended rearward,
the 53008 and plug-on castings should be separated
by about ¥%-inch

d. Lift the 5300B gently away from the plug-on.

Table 5-1. Recommended Test Equipment

Electronic Counter
DC Volitmeter
DC Power Supply

A0-pin Female Connector

HP Mode! 10548A Diagnosiic
Service Kit consisting of:

Shorting Plug

Diagnostic Interface
Connector

Diagnostic Card “A”
Diagnostic Card “B”
Diagnostic Card “C”
Diagnostic Card “D”

.1 Hz to 10 MHz frequency measurements

1 0 to 200 Vde, 1% accuracy

0 to 20V at 1.5 AMP

50-pin Female blue-ribbon connector

Implements codes on Diagnostic Cards

Interface between 50-pin connector and 44-

pin connector.

Provides fixed tests to check 5300 circuits,
including the display.

- . RECOMMENDED
EQUIPMENT TYPE CHARACTERISTICS INSTRUMENT

Oscilloscope 50 MHz Band Width 5 mV cm HP 180A/HP 1801 A/HP 1820A

Test Oscillator Range: 10 Hz to 10 MHz HP 6518
Qutput: 5V p-p into B0-Ohm

Feed-thru Termination 50-0Ohm male to femal BNC connectors HP 110488
Repetition Rate: 10 Hz to 10 MHz

. i Peak Voltage: 10V into 50-Chn

Pulse Generator Pulse Width: 30 nsec to 5 msec HP 222A
Pulse Polarity: + or -

Integrated Circuit Logic Displays Logic State of 14 & 16 pin HP 10528A

State Display Integrated Circuit

Togic Probe Indicate logic levels HP 105257

HP 5245L/M or H3454A
HP 4124, 53064
HP 62008

HP Part Number 1251-0101
(CINCH 57-20500-375)

HP 5080-0058, 2 ea.
HP 05300-60004, 1 ea.

HP 05300-20011 §
HP 05300-20012
HP 05300-20013
HP 05300-20014

1 ea.
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e. Beparate 5300B Logic Board Assembly from
53008 casting as follows:

1. Remove retaining screw located near
power transformer,

2, Press rear, plastic-nylon retaining clips on
each side of the 53008 casting and lift the
rear of the Logic Board Assembly to re-
lease it from the casting.

3. Press front plastic-nylon retaining clips on
each side of 5300B casting and lift the front
of the Logic Board Assembly to release it
from the casting.

{  Mate the 53008 Logic Board Assembly to the
plug-on used and reapply ac power.

5-7. PERIODIC MAINTENANCE

5-8. To determine if the 5300B is operating within
specifications, perform the In-Cabinet Performance
Checks listed in the documentation for the specific
plug-on used and the troubleshooting methods and
procedures listed in Paragraph 5-13.

5-9. MAINTENANCE AND REPAIR

CAUTION

AlUY, ATUZ are large-scale MOS ints-
grated circuits whose inpuis are suscep-
tible to damage from high voltage and
static charges. Particular care should be
taken fo avoid excessive capacitive load-
ing with probes or when handling under
conditions where siatic charges can build
up.

5-10. BOARD REMOVAL. When removing the
printed circuit board for replacement, repair, or servic-
ing, always remove ac power and separate the board
from the casting using steps a to e of Paragraph 5-6.

5-11. COMPONENT REPLACEMENT. When re-
placing a circuit board component use a low heat solder-
ing tron. Heat must be used sparingly as damage to
the circuit foil may result. Mounting holes may be
cleaned out with a toothpick while heat is applied.
Connection should be cleaned with a cleaning solution
after component removal and replacement,

52

5-12. INTEGRATED CIRCUIT REPLACEMENT.
Two methods are recommended for removing inte-
grated circuits.

a. Solder Gobbler. Solder is removed from
board by a soldering iron with a hollow tip connected
to a vacuum source. The IC is removed intact so it
may be reinstalled if diagnosis is wrong.

b. Clip Out. This method is used when an IC is
proven defective. Clip leads close to case, apply heat
and remove leads with long nose pliers. Clean board
holes with toothpick and cleaning selution.

5-13. INSTRUMENT TROUBLESHOOTING

5-14. GENERAIL. ‘Trouble isolation can best be ac-
complished by first obtaining all possible information
from controls, connectors, and indicators, then logi-
cally using this information to locate the defective
component,

5-15. MODULE SUBSTITUTION. Maintenance pro-
cedures in the 5300B may be simplified by isolating
the problem to one or a group of the Integrated Cir-
cuits and replacing the suspected bad IC’s with
known good spares. A recommended selection of
spare IC’s is noted in the parts list of Section VI.

5-16. TROUBLESHOOTING. Three methods of
troubleshooting are available, These are:

a. 5300B mated to the plug-on in use. Tests
located in Paragraph 5-20 and Figure 5-1 and 5-2 can
be performed with plug-on mated to the mainframe,
Additional tests can be performed with a plug-on,
using performance and maintenance checks in the
plug-on section.

b. Diagnostic Test Cards. Test Cards 05300-
20011, 20012, 20013, and 20014, and Diagnostic Inter-
face card 05300-60004 are factory available cards
which have fixed programs used in exercising the
5300B circuits. This is the preferred and recommend-
ed method. This method enables the user to trouble-
shoot the 53008 without a plug~on.

NOTE

Tests performed with the “Test Cards”
can be related to tests on Pages 5-4 to
5-10. If a failure cccurs when using the
“test cards,” use the description listed
on Pages 5-4 to 5-10 in conjunction with
the “test cards” to determine which pro-
gram lines are faulty.
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CAUTION

Disconnect power cable If display is dim or
power supply is noisy (loud whine).

IF DISPLAY 15 DIM OR
POWER SUPPLY WHINES,
DISCONNECT YES
POWER GABLE QUICKLY.
i
i
NG
r #
LOW OR NONE CHEGK 15V AND 17V DISCONNECT POWER
LINES AT ALI1. CHEGK CABLE. SET “PWR"
35V AT A1A1(E33). SWITCH TO “QFF*,
OK
POWER SUPPLY CONNECT <6.VOLT
CHECK INPUT AC, FUSE, oK (2 AMPERE} SDURGE TO
115/230V SWITCH" +END OF A1CB,
CAUTION
WRONG CONNECTION
GK TO A1CE MAY DAMAGE
] 5300 AND 6-VOLT
. SOURCE. CONNECT
oK REPLACE 6 VOLT RETURN
CHECK A1411(25} ANY DEFECTIVE TO NEG. END A1C6.
FOR 22V 12Y COMPONENTS
BAD
NG CHECK FOR 10-VOLT
CHEGK ATTY AND PEAK-TO-PEAK SWITCHING
- WAVEFORM AT A1017
CR1, CRE, CRE, CR COLLECTOR
I ox
YES
) aK
CHECK A131(26] CHECK 15V, £17V,
+17 22V GK +3.5V AT A1)
BAD CHECK A1Q16, LOW OR NONE
i A1077, ATCHY, ¥
AC23, ATCRID, i
CHECK {F PLUG-ON OR alcza.
TEST CARD BEFECTIVE® CHECK APPROPRIATE
RECTIFIER; A1CR2{+5V),
] oK ATCRE(-6Y), ATCR12(+17V),
i ATCRT1-17V, ATCASI3.5V]S
oK
CHECK $18 {POWER WITH POWER OFF BAD CHECK ZENER DIODES
SWITCH.*) CHECK CHECK RESISTANCE OF Zom AZCR2, A2CRS,
TESY CARD* ALi VOLTAGE SOURCES AZCRE, A2CRY,
FOR 10057 OR MORE. A2CRE.*
oK GOOD GOOR
ox OK
CHECK A1018, o]  CHECK AZ COMPONENTS CHECK T1,
ALGITH OR SUBSTITUTE NEW AZ*, T2%.
oK
¥
CHEGK

ATC25, AT1C2B, ATC21,
A1C2Z. A1C19, ATC1S,
ATC24*

Figure 5-1. 5300B Power Supply Checks
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c. Alternate Method. This is the second prefer-
red method. The user can hard wire certain connec
tions on the $300B 50-pin connector and can trouble-
shoot the 5300B without having a plug-on connected.
Refer to paragraph 5-48.

5-17. The following paragraphs and tables are proce-
dures and tests designed to exercise the various cir-
cuits in the 5300B mainframe and to logically isolate
the defective component(s) or assembly. The tests
are also designed to be performed using a 5300B
mainframe by itself. Equipment required for these
tests 1s listed in Table 5-1.

5-18. Subsequent tests are made using Diagnostic
Test Cards A through D. These cards are mated to a
Diagnostic Interface extender card. When a mal-
function is suspected or failure occurs, separate the
53008 mainframe from the plug-on, and remove the
casting as instructed in Paragraph 5-5.

5-19. Power Supply Checks. Power Supply voltages
may be checked by connecting pins 50 and 25 to-
gether. The preferred method, however, is to use the
Diagnostic Interface Card, and Diagnostic Test Card
“B,” Test 7. Perform Power Supply Checks and oscil-
lator checks using Figure 5-1 troubleshooting chart as
an aid. Voltages should be:

+5.2 Vde 2.25V at ALJI{1)
-0 Vde £.25V at A1J1(2)
~-17.5 Vde £1.7V at A1J1(3)
+17.5 Vde £1.7V at A1J1(26)
+24 Vdc 2V at A1J1(25, 50)

5-20. DIAGNOSTIC TEST CARDS. Diagnostic Test
Card “A.” tests 1 through 4, check out the display cir-
cuitry. Cireuits tested are:

a. U7 and U8 circuits; the LED display anode
drivers Q2 through QB; digit address lines X, Y, 7, DP
(decimal point) line; and R/L (right-left) control lines,

b. Ul4 BCD-fo-seven segment decoder and
cathodes of LED display.

5-21. Diagnostic Test Card “B” tests 5, 6, and 7 check
out the majority of inputs and outputs to Ul, U2, and
Ub for the various modes of operation that can be per-
formed with a plug-on. Test number 8 checks out the
Annunciators and Decimal Point lines of the Display
Assembly.

5-22. Diagnostic Test Card “C” tests 9 through 12
and Diagnostic Test Card “D” tests 13 through 16
check out the MOS Time Base Circuitry and the MOS
Decade Counter. By varying the input and outputs
on Ul and U2 with a fixed program, the special cir-
cults are exercised.

H-4

5~23. DHagnostic Test Card “A”

85-24. To use the Diagnostic Test Card “A,” connect
this card through the Interface Card, HP Part No.
05300-60004, to 5300 AlJ1 mainframe connector.
Prior to each test, press RESET and refer to Figure
5-2. Insert side of card marked “Test 1.

5-25. Test 2. Tests the remaining numerical digits.
Display should read 987610 only. If display is 107610,
check DATA D line for a low level. Replace Ul to
repair.

5-26. Test 3. Tesis the remaining character codes.
Display shouid read E--58- B~ . Refer to Fig-
ure 5-3.

8-27. Test 4. Tests Ul4, Ui, Fi input te U9, and
AIAIDS1-8 to display 8 digits simultanecusly and to
cycle them 8 at a time} from 0 to 9. Refer to Figure 5-4,
Test 4, “C” lamp is on all the time.

5-28. Diagnostic Test Card “B”

5-29. To use Diagnostic Test Card “B,” connect this
card through the interface card, HP Part No. 05300-
60004, to 5300B mainframe AlJd1l connector. Prior to
each test, press RESET.

5-30. Test 5 and press “PUSH TO RESET” knob.
Checks U1, U2, US. Display should be & s 2NO)
= overflow}. “C” lamp and overflow should cycte once.

5-31. Test 6. Checks U3, U4, U5, Refer to Figure 5-5.
Display should read at turn on 0000007, 1 second later
G000068, and about 10 seconds later 0000009,

5-32. Test 7. Checks Ul, U2, U9. Refer to Figure 5-6.
Turn sample rate % cw. Dispiay should be 010.0000
MHz +1 count. “C” lamp cycling.

5-33. Test 8. Checks Annunciators and Decimal
Points 1 through 5. Display should be 75532 0
“C” lamp cycling. See Figure 5-6.

5-34. Use a shorting plug (HP Part No. 5080-0058) to
conpect points on test card B, Test 8, to check the
Annunciaters (Hz, M, 8, K, u) and decimal points 1
through 5. To light a particular annunciator or
decimal point, plug shorting bar into the correspond-
ing holes for that annunciator or decimal point. The
“C” lamp off.

5-35. Diagnostic Test Card “C”

5-36. Tests 9-12. To use Diagnostic Test Card “C,”
connect this card through the interface card, HP Part
No. 05300-60004, to 5300B mainframe AlJl con-
nector. Prior to each test, press RESET.
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DISPLAY SHOULD BE SEE TABLE 52
HOREE R “DESCRIPTION”
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50 10
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us
DISPLAY CONDITION CHECK PROCEDURE POSSIBLE CAUSE
Any bar and/or group of | Check Figure 8-4 A1U14, A1Al U14 Mechanical connections at
~"  bars missing A1A1IDS1-8 socket circuit foil.
@ One or more segments See “Display Circuits” in ATAIDS1-8, Ul4
missing in all digits Bection TV,
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dimly
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Figure 5~2. Display Checks
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TEST CARD A, TEST 1 LOGIC LEVELS

The patterns below labelled with Al integrated circuit numbers show the correct logiclevels
for those integrated cireuits with diagnostic test card A and test 1. Either an HP Model 10528A
Logic Clip or a Model 10525T Logic Probe can be used to check for these patterns. Dark pattern
indicates a logic high. If different levels are detected it indicates where further troubleshooting
should be started.
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Figure 5-2. Display Checks (Continued)
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TEST &4
SEE TABLE 62
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Figure 5-4. Display Checks

5-37. These tests check Ul and U2 by programming
the Time Base input codes to provide Time Base out-
put signals in decade steps,

5-38. Test 9. Fixed program tests the 10-second Time
Base output. Display should accumulaie one count
every 10 seconds starting with digit 0, least-signifi-
cant digit. “C” lamp on.

5-39. Test 10. Fixed program tests the 1-second Time
Base output. Display should accumulate one count
every second starting with digit 0, least-significant
digit. “C” lamp on.

5-40. Test 11. Fixed program tests the .l-second
Time Base output. Display should accumulate one
count every second in digit 1 {second from the right).
“C lamp on.

o~41. Test 12. Fixed program tests the 10 msec Time
Base output. Display should accumulate one count

every second in digit 2 (third from the right). “C”
lamp on.

5-42. Diagnostiic Test Card "D”

5-43. Tests 13-16. To use Diagnostic Test Card “D,”
connect the card through the interface card, HP Part
No. 05300-60004, to 5300B mainframe Al1J1 con-
nector. Prior to each test, press RESET. These tests
check Ul and U2 by programming the time base input
codes to provide Time Base output signals in decade
steps.

5-44. Test 13. Fixed program tests the 1 msec Time
Base output. Display should accumulate one count
every second in digit 3 (fourth from the right). “C”
lamp on.

5-45. Test 14. PFixed program tests the .1 msec Time
Base output. Display should aceumulate one count
every second-in digit 4 (fifth from the right). “C” lamp
on. {Overflow lamp should be on after 1000 seconds.)
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TEST CARD A, TEST 4 LOGIC LEVELS

The patterns below labelled with Al integrated circuit numbers show the correct logic levels
for those integrated circuits with diagnostic test card A and test 4. Either an HP Model 10528A
Logic Clip or & Model 10525T Logic Probe can be used to check for these patterns. A dark pattern
indicates a logic high. If different levels are detected it indicates where further troubleshooting
should start.

a 1
CoEEREER {*) Cycle with Display (pins 3, 4, 5 and 6}
DBesgE=eTa When Manual Reset is pushed {pins 1, 2, 7 and 16} are iit; all others blank,
9 16
g U5 1
OOUBCEO0 14 Pin
EE_REER When Manual Reset is pushed, pins 2, 5, 6, 10 and 14 are blank.
9 16
BOBEBOBE :
EES LESE 14 Pin
9 i6
8 u7 1
CLURHESES
ERE SEAE
2] 16
[ R | .
-H-HH 14 Pin
9 5
s U0
Uﬂﬂ!%&ﬂ‘ﬂ 14 Pin
aeasCRCE When Manual Reset is pushed, 2, 5 and 10 are blank.
9 16
8 unz 1
B RIENEE
BEREEE 8
9 16
2 13 1
ggggg=g§ When Manual Reset is pushed, pin 1 lits and 14 blanks.
4 16
a Ul4 1
C) R {=) Cycle with Display (pins 1,2, 6,7, 9, 10, 11, 12,13, 14).
BEEnEm = When Manual Reset is pushed, pins 4, 5 and 186 are lit.
2] 16
8 Uis* 1
C Tabaialalaluln] 14 Pin {Pins 1-5 should be cycling}
ERERBROB® *Pins 3, 15-16 stay on when Manual Reset is pushed.
G % xsH 15

Figure 5-4. Display Checks (Continued)
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TESY 7
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Figure 5-5. A1UL Counter, A1U2 Time Base, and A1U9 Control Checks

5-46. Test 15. Fixed program tests the 10 usec Time
Base output. Display should accumulate one count
every second in digit 5 (sixth from the right). “C”
lamp on. {* = overflow lamp on afier 100 seconds.)

5-47. Test 16, Fixed program tests the 1 usec Time
Base output. (Querflow lamp should light and remain
on after 10 seconds. “C” lamp on,) Display should
accumulate one count each second in digit 6 {seventh
from right).

5-48. ALTERNATE METHCD OF TROUBLE
ISOLATION

5-49. Obtain a female 50-pin connector, HP Part No.
1251-0101 (CINCH 57-20600-375), and hard-wire the
following listed programs by soldering short pieces of
wire to the selected pins.

5-530. Tables 5-2, 5-3, and 5~4 list the wired connec-
tions and correct displays.

CAUTION

During seoldering and use, do not short ad-
jacent pins to each other or to the connector
case. Damage to the 53008 may result.

5-51. OSCILLATOR ADJUSTMENT

5-52.  Two methods of oscillator adjustment are
available:

5-10

a. Using an electronic counter to measure the
H300B 10 MHz oscillator frequency at the 5300B rear-
panel OSC jack.

b. Using the oscilloscope~drift method to com-
pare the 53008 oscillator drift against a refererice or
“house” gtandard.

5-53. STANDARD OSCILLATORDIRECT COUNT
MEASUREMENT AND ADJUSTMENT

5-54. The 5300B oscillator can be measured by con-
necting an electronic counter, whose time base oscil-
lator stability is at least 10 times better than the
5300B oscillator, to the B300B rear-panel OSC jack.
To measure the 5300B oscillator frequency proceed
as follows:

a. Obtain an HP Model 5345A or 5245L/M
Counter and connect the 53008 OSC jack to the 52451,/
M input.

NOTE

The internal oscillator can be pulled off
frequency by excessive loading at rear-panel
O8C jack J2. Use no less than a 100 ohm
load (20022 for Option 001} when measuring
oscillator frequency at J2.

b. Set 5345A or 5245L/M controls for a minimum
7-digit stable display. Use “1MQ” input to 5345A
counter.

{Continued on page 5-14)
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TEST 1 (SAME AS DIAGNOSTIC CARD NO. A)

Pin No.| Connected To Pin No. Degecription (Lines Connected Together) Display Should Be
(4) | ———— = (42)  Gnd/Data"D" '
(36) | ——————— (45)  Digit Address ""X"/Data "A"
(38) i { 44} Digit Address "Y' /Data "'B"
(40} e (4.3) Digit Address "Z"/Data "C"
50 | ——————— (25) DC-IN (+22 V}
TEST 2 (SAME AS DIAGNOSTIC CARD NO. A)
{36) | i (45) Digit Address "X /Data VA"
(38) S %) Digit Address "Y'"/Data "B”, "C"
(44)
(40) | — e (42) Digit Address '"2"/Data "D"
50 | ——————» (25) DC-IN (+22 V)
TEST 3 (SAME AS DIAGNOSTIC CARD NO. A)
(36) —_— - (43) Digit Address "X'"'/Data "'C"
{38) S ¥ | Digit Address "Y"/Data "B"
(40) | ———— (45)  Digit Address "Z"/Data "A"
(50) | ————(25)  DC-IN (+22 V}
TEST 4 (SAME AS DIAGNOSTIC CARD NO. A)
(4) B ————— )] Gnd/Open, Digit Select "Z", Print and Transfer
(41)
(20), (19) OOO0GHE
(38) - (5) Diglt Address ”Y”/FI cyCLG t".".‘(‘;}r;“u:\f_“ICHZu:HJ
(50) | ———— = (25) DC-IN(+22V)

PUSH “RESET”

{DISPLAY)
(I.LED TEST)

5-11
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Table 5-3. Tests 6,7, and 8
TEST 6 {(SAME AS DIAGNOSTIC CARD NO. B)
Pin No. | Connected To Pin No. Description (Lines Connected Together) Display Should Be
(4) e U] Gnd/Open, Print and Transfer,
(20}, (19) At turn on:
{5} (13) Fl/Exponent 1 sec after turn on:
M | —————(16)  F,/Clock
djust S le Rate
(36) | ———————==(37)  Digit Address "X'"/Digit Select "X ?/zlu(fw ampie
(38) —_— = (39) Digit Address "Y' /Digit Select "y 10 sec after turn on:
(40) i (41} Digit Address "Z"/Digit Select "Z" Boonnnog
(50) — i {25) DC-IN {+22 V)
TEST 7 SELF-CHECK (SAME AS DIAGNOSTIC CARD NO. B)
(1) ——— (B) +5 V/9
(4) i, (37 Gnd/TBS "A", "B, Hz, M, DP4
(28)
(22)
(23)
(47
{5} e —— Fl/Fz, Clock
(16) B0 Co000 MHz
(amn  |-e——————- (18) ~ MAXTIME/Time Base Qutput
3 3 tt rt H 3 1" Tr (+1 Count)
(38) | —e——— {37} Digit Address "X"/Digit Select "X
(38} e { 39) Digit Address "Y"/Digit Select "Y"
(40} e S 3} | Digit Address "%""/Digit Select "Z"
(50} e (25 DC-IN (+22 V)
TEST 8 (SAME AS DIAGNOSTIC CARD NO. B)
{4) —er———— 3 (42} Gnd/Data "D
{36) | ———————— {45} Digit Address "X''/Data "A"
a. (38 |———————=(44) Digit Address "Y' /Data "B" TEEYRE
(40 |———(43) Digit Address "Z''/Data "C"
(50) |————(25) DC-IN (+32 V)
Pins on Card __
(4) e s ( 377} Gnd (4} 7
(28) o M
(29) o s
(30 o K
b. (31) 0 n
(33) o DP1
(34) o DP2
(48) o DP3
(47 o DP4
(48) o DP5 i
5-12




Table 5-4. Tests 9, 10, 11, 12, 13, 14, 15, and 16
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TEST 9 (SAME AS DIAGNOSTIC CARD NO. C) MOS "TIME BASE AND COUNTER CHECK"

Pin No. | Connected To Pin No. Deseription (Lines Connected Together)

Display Should Be

{4) e (G Gnd/Open, Print and Transfer
(20}, (19)

{5) S L) F /Time Base Output

(7] i ( 1 6} ¥,/Clock

(36) | —————=(37)  Digit Address "X"'/Digit Select "X"
i38) | e (3G) Digit Address "Y"/Digit Select "Y"
(40) (41} Digit Address "Z''/Digit Select "Z"
{50) ——————n (25} DC-IN (+22 V)

EQBUDDDQ

Accumulate one digit per
10 seconds

TEST 10 (SAME AS DIAGNOSTIC CARD NO. C) or Test 9, and connect pins
listed in TEST 9 and ground pin 22, Time Base Select “A”,

TEST 11 {(SAME AS DIAGNOSTIC CARD NO. C) or Test 9, and connect pins
listed in TEST 9 and ground pin 23, Time Base Select “B”.

TEST 12 (SAME AS DIAGNOSTIC CARD NO. C) or Test 9, and connect pins
listed in TEST 9 and ground pins 22 and 23, Time Base Select “A”, “R”.

TEST 13 (SAME AS DIAGNOSTIC CARD NO. D) or Test 9, and connect pins
listed in TEST 9 and ground pin 24, Time Base Select “C”.

TEST 14 (SAME AS DIAGNOSTIC CARD NO. 1)) or Test 9, and connect pins
listed in TEST 9 and ground pins 22 and 24, Time Base Select “A”, “C”.

TEST 15 (SAME AS DIAGNOSTIC CARD NO. I») or Test 9, and connect pins
listed in TEST 9 and ground pins 23 and 24, Time Base Select “B”, “C”.

TEST 16 (SAME AS DIAGNOSTIC CARD NO. D} or Test 9, and connect pins

listed ins TEST 9 and ground pins 22, 23, and 24, Time Base Select “A”, “B”, “(C".

QDQDEBBQ
Accumulate one digit per
second

QBBQDBQQ

Accumulate one digil per
second

!Dﬂﬁﬁ?ﬁﬂ

Accumulate on digit per
second

BUDUHDLE

Accumulate one digit per
second

ﬁﬂﬁ?ﬂﬂﬂﬂ

Accumulate one digit per
second

Accumulate one digit per
second

!%fﬂﬁmﬁﬁ

Accumaulate one digit per
second

“Overflow” should indicate
in approximately 10 seconds.

-13
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OSCILLATOR ADJUSTMENT (Continued)

¢. The 5348A or 5245L/M display should read
10.60000 MHz £1 count.

d. If the 5345A or 5245L/M does not indicate
this frequency, adjust the 53008 O8C adjustment until
the display is correct. Adjust for square wave output
signal as explained in NOTE 3 and/or 5 on schematic
diagrams.

5-565. The Standard 5300B 10 MHz oscillator can be
adjusted through the vear panel access hole. Adjust-
menti should be made with the 5300B mated to a plug-
on as part of a periodic maintenance cycle.

5-56. Standard Oscillator Measured by Oscillo-
scope-Drift Method

5-57. The 53008 oscillator may be adjusted against a
reference or “house” standard using the oscilloscope-
drift method. With this method, drift in “parts in 105"
can be monitored. To adjust the oscillator proceed
as follows:

a. Connect 5300B rear panel OSC jack to oscillo-
scope vertical input.

b, Connect the Standard Reference 5 MHz
source to the oscilloscope external horizontal input
jack,

¢, Set the oscilloscope time/cm to its fastest
sweep time, Set the oscilloscope triggering to
external,

d. Adjust the oscilloscope vertical amplifier con-
trols and the time base controls until the oscillo-
scope display is exactly 10 cycles of the oscillator
waveforms.

e. The oscilloscope display should be a station-
ary paitern. Unless the 5300B oscillator frequency
and reference standard frequency are identical, the
display on the oscilloscope will drift left or right. A
left drift indicates the counter oscillator frequency is
higher than the standard frequency. A right drift indi-
cates the counter oscillator frequency is lower than the
standard frequency. The rate of movement is related
to the frequency difference between the 5300B oscil-
lator and the standard frequency as shown in the fol-
lowing example.

Example. A 5 MHz frequency is used to trigger
the oscilloscope sweep; the oscilloscope vertical
amplifier signal is the 53008 oscillator frequency.
The time required for the pattern to drift the
width of one cycle for the display is (in this ex-
amptie} 10 seconds, The frequency error is:

Afmim%mle(}‘qi; -8 — - Lo 8
" ST a0 =2 x 107% = 2 parts in 19% error.

f. Longer measurement periods are required to
observe smaller frequency differences.

g. If frequency difference {drift) is excessive ad-
just 5300B rear-panel OSC ADJ. Adjust for square
wave output as explained in NOTE 3 and/or 5 on sche-
matic diagrams.

5-58. Option 001 High Stability Time Base (TCXO)
Measurement and Adjustment

5-59. Measurement and adjustment of the Option
001 High Stability Time Base (TCX0Q) is similar to
measurement and adjustment of the standard time
base oscillator. Use the standard oscillator measure-
ment and adjustment procedures with the following
two exceptions.

a. Adjustment must be made with an ambient
temperature of 25°C. See Figure 7~1 or 8-4 for informa-
tion applicable to instruments with different serial
prefixes. Loading at O8Cjack J2 must be 20012 or higher.

INSERT
TEST
7

%

AL @ @

S IF DISELAY IS
INSERT DISPLAY LDGKS ALL ZEROS
TEST AS THGUGH AND "G LAMP
8 ALL 8'S ARE FLASHES AT RATE
oN OF .1 SEC
SEE TEST 8-x
BESCRIPTION IN
PARAGRAPH 5ux.
CHECK tit{a) CHECK CHECK ©1
POSSIBLE HiGH TRANSFER (4} FOR
GPEN LINE POSSIBLE OPEN
CIRCUIT Ui} CIRCUITY
! BAD
§ 8A0 LOW
CHECK
CHANGE CONNECTION CHANGE
n FOR 1
POSSIBLE
SHORT
é BAD * SOOD
CHELK )
SOEKET AND CHECK
PE BOARD u3
CONNECTHONS
Continued

Figure 5-6. A1U1 Counter, A1U2 Time Base, and
A1UY Control Checks fContinued on next page)
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NOTE
With Test 7 either of two correct displays are possible:
The difference between the two displays is the standard plus or minus one count specification.
The table below lists possible incorrect displays and possible causes with test card B and Test 7.
Alternative Inecorrect Displays Possible Cause
Pin  of U14 Forced LOW
N T MHz SR N Y I I e O I T S B ¥ P
B O e T T R Y s SO T I SO R O I O O 2
NEREEEER - ENRERERE " -
. c
T s MHz I MHz 5
(PO D N ! .. c
LR I A Y B I MHz N N S R R Y 1T
A T S I N O B I 6
Ui T T MHz THTU T T MMz
R N S B Py i ¢ 7
ST T T T M S I I I O e B
N TR i N e I W R B Do Tt Mgz 9
i i i MHz A I O I I I N Y R Y VT P
S I 20 A PO T A B B S U T I T O 10
O N A U A I A | £ 1 T O A O i O B PO R T
P T T ' T 0 i di_ti_ti1 ¢ 11
T ez PO T T MHz )
SN T R T B T C R TR AN c 12
B B N O I St AT T T T T Midz
U N R P T I Y B Lt it ¢ 13
DT o T MRz T T T T T MHz
O R T e B T R T Ty ¢ 14
O O A R O L T I B O e T S B R Y 1T
L SO R N N R NN N 15
Continued
Figure 5-6. A1U1 Counter, A1U2 Time Base, and A1U9 Control Checks (Continued)
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Alternative Incorrect Displays

—  MHz

*CORRECT DISPLAY

Pin

10

11

12

13

14

15

Possible Cause

Check if Pin
of U14 is
Forced HIGH

Figure 5-6. A1U1 Counter, A1U2 Time Base, and A1U9 Controi Checks {Continued)




b. Access to adjustment of the 5300B Option 001
TCX0 is inside the top cover of the 53008, (Refer to
Paragraph 5-5 for cover removal instructions.) A
small screw covers the TCXO adjustment access in
the TCXO unit. See the Option 001 component
locator figure in Section VIII.

5-60. HIP 5310A BATTERY PACK
5-61. Battery Capacity Check

CAUTION

Maximum battery recharge tlime is 24
hours. Batleries may be damanged by
heat if limi? is exceeded.

5-62. The condition of the batteries in Model 5310A
Battery Pack can be checked using equipment listed
in Table b-1 as follows:

a. Mate the 5310A Battery Pack to the 5300B
Measuring System mainframe and the plug-on in use
using procedure in Paragraphs 2-15, 2-16, and 2-17.

b. Unplug the 5300B ac line cord and set 5310A
switch te BATTERY so that the battery pack is oper-
ating with normal load and supplying power to the
Measuring System/Plug-on combination.

Models 53008 and 53104
Maintenance

c. If the LOW BATTERY lamp starts to glow or
if short battery life has been experienced, the Battery
Pack should be recharged as follows:

1. Connect ac line power to 5300B. (Note: it
is not necessary to have plug-on connected
to charge batteries,

2. Set panel switch to CHARGE for 18 hours.

3. After 18 hours, disconnect ac power and
set panel switch to LINE.

d. Ensure that the panel switch is set to LINE,
then separate the Battery Pack from the 5300B and
plug-on combination.

e. Connect a load across Battery Pack as
follows:

1. Remove the Battery Pack top cover by re-
moving the six attaching screws.

2. Obtain a 10-chm, 25 W resistor and a B0-
pin, female connector, HP Part No. 1251-
0101 (CINCH 57-20500-375).

3. Solder the resistor between pins 25 and 49
of this connector.

BYHB)

o 'a_h{&)f L

BTHE)

BTHE}

BT

Figure 5-7. Battery Removal

517
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4. Connect the loaded female connector to the
Battery Pack bottom connector, Aldl.

f. Set Battery Pack switch to BATTERY.

g. Check the voltage conditions of each of the
five batteries with a de voltmeter. The normal volt-
age for each battery should be greater than 2 volts
(about 2.3 to 2.8V depending on time since charge)
and each battery should be nearly the same level. A
difference in voltage level between batferies is an indi-

cation that the lower voltage batteries are faulty and

should be replaced.

h. Following an 18-hour charge, the Battery
Pack should operate with a 10-ohm load for about 2.5
hours. The total battery voltage after this time should
be greater than +10 volts de.

1. If above tests indicate that battery capacity is
lower than normal, full capacity can sometimes be
regained by exercising the battertes through several
charge-discharge cycles. Batteries may be loaded
separately with 10-chm, 25-watt resistors, for
various lengths of time, until the capacities of all bat-
teries are the same (all batteries measure 1.5 volis
under load, for example). In some cases, full capacity
may be obtained after charging the entire Battery
Pack for 18 hours in the normal manner.

j. The battery pack should be checked and re
charged every 30 days as part of a regular mainten-
ance cycle.

k. On davs when the Battery Pack is used con-
tinuously for 3 to 8 hours {(depending on plug-on
used), it should be recharged over night.

5-63. Replacing Internal Battery Supply
(see Figure 5-7)

5-64. If the procedure of Paragraph 5-61 establishes
that the 5310A internal baiteries do not provide
power for the normal operating time, replace the bat-
teries. The batteries must be replaced with power re-
moved and battery pack separated from the 53008
and plug-on used. Hewlett-Packard recommends re-
placing all five batteries. Installing only one new bat-
tery may result in decreased operating life of the older
batteries or the newer replacement due to differences
in battery capacity with age. If single battery replace-
ment is attempted, however, batteries from different
manufacturers must not be intermixed. This unit con-
tains one of the following battery types:

5-18

HP Part No. Manufacturer Mifg. No.
1420-0084
{no identifying
numbers on battery)

Union Carbide
Corp. Elect. Div.

Y 5816

1420-0209
(Part Number
located on battery)

Gould-National —_—
Batteries, Inc.

Replace batteries as follows:

WHILE PERFORMING THE FOLLOWING
STEPS, ENSURE THAT THE BATTERY
LEADS ARE NOT SHORTED TO EACH
OTHER ©OR TO THE INSTRUMENT
CHASSIS. INJURY TO PERSONNEL
AND/OR DAMAGE TO EQUIPMENT
MAY OTHERWISE OCCUR.

a. Remove fuse F1 (located on Al Assembly at
front of 5310A) using a nonconductive tool.

b. Remove six screws in top cover plate and lift
off plate to expose the five batteries.

¢. Unsolder WHT-BLK-RED wire, at BT1A(+),
which leads from A2(H) to BT1A(+).

d. Unsolder WHT wire at BT1D(-). Four bat-
teries, BT1A, B, C, and 1D will be free for removal.

e. Unsolder WHT wire at BT1E{(+) and BLK wire
at BT1E(-). The last section of the battery will be free
for removal.

f.  Interconnections between the four sections of
BT1A, B, C, and I can be made with the batteries out
of the casting.

g. The batiery sections can be reinstalled by re-
versing steps a through e.

h. When the five sections of BT1 have been in-
stalled, the plate removed in step b can be replaced
and the six screws installed.

i. Mate the 5310A Battery Pack to the 5300B
and the plug-on used as in Paragraph 2-15.

5-65. Removing A2 Power Supply Board

5-66. To remove the A2 Power Supply Board, remove
the batteries using procedures in Paragraph 5-64,
steps a to e. Remove the A2 board as follows:

a. Unsolder the BLK wire connected to AZ(A).



b. Unsolder the WHT-BLEK-ORN wire connec-
ted to A2(C).

c. Unsolder the BLK wire from LOW BATTERY
lamp connected to AZ(D) and the GRN wire connected
to AAE).

d. Unsolder WHT-RED wire connected to AXF).

e. Unsolder the WHT-BRN-RED wire connec-
ted to AAG).

f. Unsolder the WHT-BLK-RED wire connec-
ted to A2(H).

Models 5300B and 5310A
Maintenance

g. Unsolder the BLK wire connected to A2(B).

h. Using an offset cross-type screwdriver, re-
move the three screws securing A2, Loosen screw se-
curing the plastic power transistor.

i. The A2 Assembly should now be free for
removal.

j. To install A2 Assembly, reverse the proce-
dures of steps a to i

5~19
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SECTION Vi
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. ‘This section contains information for ordering
replacement parts. Tables 6-1 and 6-2 list parts used
in the HP 53008, and 5310A. The table lists parts in
alphanumeric order of their reference designations
and provides the following information on each part:

a. Hewlett-Packayrd part number.
b. Description of part (see abbreviations below).

¢. Total quantity used in the instrument (the first
time that the part appears in the list, the total quan-
tity of that part number is printed).

d. Typical manufacturer of the part in a five-digit
code {see list of manufacturers in Table 6-3).

e. Manufacturer’s part number.

6-3. Miscellaneous parts are listed at the end of Table
6-1 and 6-2.

6-4. ORDERING INFORRMATION

6-5. To obtain replacement parts, address order or
inguiry to your local Hewlett-Packard Sales and
Service Office (see lists at rear of this Section for ad-
dresses). Identify parts by their Hewleti~-Packard
part number. To obtain a part that is not listed, include:

Instrument model number.

w

b. Instrument serial number.
¢. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATIONS

A = assembly E = raiacellaneous elec- 14 = electrical connector U = integrated circuit;
AT = attenuator; isolator; trical part {movable portion); microcircuif

termination F = fuse plug v = electrom tube
B = fan; motor 1. = filter Q = fransistor; SCR, VR = yoltage regulator;
BT = hatiery H = hardwarse triode thyristor breakdown diode
¢ = eapacitor HY = circulator R = resigtor w = cable; fransrission
CP = poupler J = electrical connector RT = thermistor path; wire
CR = diode; diode {atationary portion); ] = awitch X = socket

thyristor; varactor jack T = transformer Y = eryrtal unit-piezn-
ne = directional coupler K = relay TR = terminal hoard electric
nl. = delay line 1. = goil; inductor T = thermocouple A = funed cavity; tuned
Nns = ganunciator, signak M = meter TP = teat point eircuit

ing device {(audible MP = miscellaneous

ar visuall lamp; mechanical part

LED

ABBREVIATIONS

A = ampere avg = average CHAN = channel dc = dirpet current
A = alternating current AWG = American wire o = pentimeter deg = degree {temperature
ACCESS = accessory gauge MO = cabinet mount only interval or
ADJ = adjustment. RALL = balance COAX = eoaxial difference}
A = analog-to-digital BN = hinary coded COER = eowfficient e = degree (plane angle}
AF = audio frequency decimat COM = popmon o = degree Celsius
AFC = gutomatic fre R = hoard COMP = eompnsition feentigrade)

queney control RE U = heryllinm copper COMPL = complete K = degree Fahrenheit
AGC = autpmatic gain B¥G = beat frequency CONN = connector K = degree Kelvin

control ancillator CP = cadmium plate BEPC = deposited carbon
Al = aluminum BH = hinder head CRT = cathode-ray tube RET = detector
ALC = automatic level BEDN = hreakdown (SR = epmplementary diam = diameter

control BP = bandpass transistor logic DA = diameter (used in
AM + amplitude modula- RPF = bandpass filter W = continuous wave parts list)

tion BRS = brass ow = clockwise DIFF
AMPL. = amplifier HWO = hackward-wave om = centimeter AMPI, = differential amplifier
APC = aytomatic phase oacilator DrA = digital-to-analog v = division

control CAL = calibrate 4R = decibet Py = double-pole, double-
ASKRY = assembly cew = eounterclockwise dBm = decibel referred to throw
AUX = auxiliary {"FR = (eramic I mW DR = drive

6-1



Models 5300B and 5310A
Replaceable Parts

DEB
DL
PvM
BeIL
EMF
£np

ELECTY
ENCAF
EXT

F

FET

PR
FH
FIT. #
FM

FP
FREQ
FXH

£

GE
GHy
Gl
GND
H

h
HET
HEX
HD
HOW
HF
HG
Hi
HP
HPF
HR

HV
Hz
(&
18]
F

IMPG
in
INCH
INCTL
INP
INS
INT
kg
iz
ke

kv

Ik

e

LED
IL.F
.G
IH
M
LIN

in

1K
WASH
1.0
106G

tog
i.PF
LV
m
mA
MAX
M
MEG

MET FI.M
MET OX
MF

= double sideband

= dinde transistor Ingic

= digital voltmeter

= emifter eoupled logic

= electromotive {orge

= electronic data
Procesging

= electrolytic

= encapsilated

= external

= farad

= field-effert tran-
sistor

= flip-flop

= flat head

= fillister head

= frequency modula-
tion

= front panel

= frequency

= fixed

= gram

= germanium

= gigahertz

= glags

= groundied)

= henry

= hogy

= heteradyne

= hexagonal

= head

= hardware

= high frequency

= mercury

= high

= Hewieti-Packard

= high pass filter

= hour {used in parts
HE

= high voltage

= Hertz

= integrated cirenit

= inside diameter

= intermediate fre-
quency

= impregnated

= inch

= inrandescent

= include(s)

= input

= insulation

= internal

= kilogram

= kilohertz

= kilehm

= kilevolt

= pound

= inductance-
capacitance

= light-emitting diode

= low frequency

= long

= {oft hand

= limit

= Hnear taper {used in
parts lat)

= hinear

= lock washer

= low: doral sscillator

= lngarithmic taper
fnsed in parts list;

= |logarthmiic)

= low pass filter

= low voltage

= mweter (distancet

= milkampere

= maximum

= mPgnhm

= meg {108} {used in
parts Hat}

# metal film

+ metal oxide

= medium frequency;
microfarad tused in
parts list)

MFR
me
MHz
mH
mhe
MIN

min

MINAT
mm
MOD
MOM
MOS

ms
MG
MTR

mV
mVae
mVde
mVpk
mV pp

mVrms
mwW
MLEX
MY

A

uF

NRFR
NSR

B
nW
ORD
[§23]
OH

GP AMPL,

OPT
OR8¢
Ox
az

Q

r)

PAM
P

POM
POM

pF

PH RR7

PHI.
PIN

oa

L]

1

o

0

i

ow

1o

[

Bouoaon

i

wou

fl

i

noow

o

[]

[

ABBREVIATICNS

manufacturer 1424

= milligram pk
megaherty PL
millihenry PLO)

= mhe Pum
minimum PNP

= minute [timed

= minute (plane angle) P

s miniature POLY
millimeter FORC
maodulator POS
maomentary

= metal-oxide semi- POSN
eonductor Berr
miilisecond o
mouniing PP
meter {indicating
device) PPM
miltivelt
millivalt, ac PREAMPI.

= mitlivolt, de PRF
milivalt. peak
millivolt. prak-to- PRR
peak ps
mithivolt, rms PT

= milliwatt PTM
multiplex
mylar PWM
microampere

= micrnfarad PWV
micrnhenry Rt
mirrembe
mimesecond RECT

= microvolt REF

= microvolt, ac REG
micravoll, de REPI.
mierovoelt, peak R¥
microvelt, peak-te- RFI
peak
microvolt, rms RH
mirrowatt
nancampere RIC
no ennnection
narmally closed
neon HMO
negative rms
nanofarad RND
nickel plate ROM
normally open R&P
nominal RWV
normal
negative-positive- 8
negative &
negative-positive L
zera {zero tempera- &8
ture coefficient)

= not recommended SCR
for field replacement
not separately Sk
replaceable SFOCT
nanosecond SEMICON
nanowatt SHE
arder by description
outside diameter 81
oval head 81,
aperational amplifier S1L
aption SNR
ascillater SPIT
oxide
ounce SPG
ohm SR
peak {used in parts SPRT
fist)
pulse-amplitude S8R
modulation |8T
printed circuit |71
pulae-code randula- 56
tion; pulse.count SWR
madulation SYNC
pulse-duration T
modilation

= preofarad TA

= phosphor hranze T
Phillips
positive-instrinsic- ™
negative THEM

= peak inverse voltage

= peak

= phase lock

= phase lock nscitintor

= phase madulation

= positive-negative-
positive

= part of

= polvstyrene

= poreelain

= poaitive; position(s)
fgsed in parts list)

= pogition

= potentiometer

= peak-to-peak

= peak-to-peak {(used
in parts list)

= pulse-position
modulation

= preamplifier

= pulse.repetition
frequency

= pulse repetition rate

= picasecond

= paint

= pilze-time modula-
tinn

= pulse-width
madulation

= peak working voltage

= registance
capacitance

= rectifier

= reference

= regulated

= replaceable

= radio frequency

= radio freguency
interference

= round head; right
hand

= resistance-
inductance-
capacitanes

= rack mount only

2 root-mean-sgquare

= round

= read-only memory

= rack anrd panel

= reverse working
voltage

= seattering parameter

= second {time)

= sepond (plane angle}

= glow-blow {fuse}
{used in parts list)

= gilicon controlied
rectifier; screw

= selentum

= sections

= semiconductor

= superhigh fre-
quencey

= ailiron

= milver

= shde

= gignal-to-noise ratio

= single-pate, double-
throw

= spring

= aplil ring

= single-pole, single-
throw

= single sideband

= stainiess gteel

= steel

= square

= standing-wave ratio

= synchronize

= timed (slew-blow
fusel

= tantalum

= temperature
compensating

= time delay

= terminat

TFT = thin-film transistor
TG, = toggle
THD = thread
THRU = through
T1 = fitanium
TOL. = tolerance
TRIM = trimmer
FETR = trangistor
TTE. = transister-tranststor
lngie
™ = televigton
TV = television interference
TWT = traveling wave tuhe
1 = miero (104} (uged
in parts list)
UF = microfarad {used in
parts list)
{IHF = vltrahigh frequency
{'NREG = unregulated
v = volt
VA = yollampere
Vae = volts, ac
VAR = variable
V(O = voltage-controiled
oscitiator
Vdo = yolts, de
VhiCw = volts, de. working
tused in parts list)
ViFy = valts, filtered
VIO = variable-frequency
oseillator
VHF = very-high frequency
Ypk = yolts, peak
Vop = volts, peak-to-peak
Vrms = voits, rms
VEWR = volage standing
wave ratio
VTO = voltage-tuned
aseillator
VTVM = vacuum-tuhe
voltmeter
Wix = yolts, switched
W = watt
W = with
WIY = working inverse
voltage
Ww = wirewound
WO = without
YIG = yitrium-iren-garnet
7o = characteristic
impedance
NOTE
All  abbreviations in  the parts
tist will be in upper case.
MULTIPLIERS
Abbrevialion Prefin  Multipis
T tera JEERES
B giga 10¥
M mega 106
k kile e
da deka 10
[ deri in=
e centi 1§12
m milli e
I micrn (-
[} nano  1{i-*
I pico Hy—i
f ferata 101>
o atte Hiaahd
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Table 6-1A. 53008 Standard Instrument, Replaceable Parts

R HP Part _— Mifr

eference Oty Description Mfr Part Number
Designation Number Code

Al U5300-60077 1 BOARD ASSY, LOGIC (SERIES 1704) 26480 05300-80017
AICE ¢3130-0229 1 CAPACITOR~FXD; 333F+—10% IGVDC TA~SOLID 5&£2B9 1500336X50L082
AlL2 GL50-005%0 1 CAPACITOR~FXD LOODPF +30-20% LOOOWVDC 25480 0150-0050
AlC3 G150-0071 z CAPACITOR-FXD #0D09F +—5% 100OWVDC CER 28480 0X50~0071
RICA C130~0074% 2 CAPACITOR-FXD 4T00PF +100-20% 500uvDC 28480 0150=-0075
ALLSH 0154-007T5 CAPACITOR~FXO 4700#F +100-20% 500WVOC 284840 0130-0075
ALCE 01802357 T CIFXD TA 950 UF 9QVDLW 28480 0180~2357
ALCT 0160=2055 4 CAFPACITOR=FXD LQlUF +80-20% 10OWVDC CER 28480 0150-2055
AlCE 0160-0161 )3 CAPACITOR~FXD J01UF +=10% Z00WVDC POLYE 56289 292910392
ALY 3156-0596 1 CAPACITOR~FXD «D5UF +80-20% 100WVD{ CER 25480 0r50~00%%
A1C1Q 3121-006% 3 CAPACITOR: VAR; TRMR; CER; 5.5/18PF 73899 DVilPs1as
AlLCLE H121-0059 3 CAPACITOR: VAR; TRMR; CER; 2/8PF 73899 DVLILIPRBA
AiCr2 G1l60-2257 t CAPACIYOR~-FXOD 10PF ++5% S00WYO{L CER 28480 01602257
A1C13 01460~337% i CAPACITOR=FXD +OLUF +=2G% 100WVDC CER 28480 04150-3879
AlC14 0150-007% CAPACITOR=-FXD 400PF +=5% 1000WYDC CER 28430 0150-0071
A1C15 @160~2055 CAPALCITOR=FXD Q1UF +80-20% RD0HVDC CER 28480 0L&0-20%%
AlC1& 0180-1772 i CAPACITOR-FXD: .68 UF +-5% 33VDCTA 56289 150D684X5035A2
A1C17 0180-0428 2 CAPACITOR-FXD; &BUF+-20% ovDC TA-SOLID 28480 03300423
ALC1E 0180~-0557 2 CAPACETOR-FXD 150UF +100-10% &VDC AL 9G20L MIVISOL D6
ALC1S 0180-0554 1 CAPACITOR~-FXD: 150UF+-20% 6VOL TA«SOLID 28480 0180-0554
sitzo 0 130-0%51 2 CAPACITOR~FXD 35Uf +100-10% 25YDC AL 9020t MIV3SLE25
A1C21 0180~0551 CAPACITOR~FXE 35UF +100~10% 23VOC AL S020L MTV35C825
ALCZZ 0130~-0557 CAPACITORSFND 150UF +100=10% 6VDC AL 920l MI¥L 50506
41C23 180~0373 1 a"CAPACITDR-—FXD; BEUF - 20% 35VDC TA 56289 1500684 X9035A2
AEC24 0180-0552 2 CAPACIYOR-FX QT Z20UF~-20% 10VDC TA 28480 J180~5552
ALC25 Q189~-0552 CAPACTITOR~FXD; Z20UF+=-20% 10VOC TA 284840 G1B0«0552
ALC2& 0130-0428 CAPACITOR~FXO3 68UF+—20% HVDC TA~SOLID 28480 09180-05%23
ALC2T 0135-0553 2 CAPACITOR-FXDY 22UF+~20% 25v0C TA-S50LID 28480 01843~0553
Al1Cz8 018¢-05353 CAPACITOR~FXO; 22U0F+=20% 25¥Y0C TA-SOLID 28480 0180-0553
K1C29 0139-016l 1 CAPACITOR=FXD; 3.3UF+-208 35VRC TA 56289 1509335X303582
A1C30 0160~2204 1 CAPACITUOR~FRD 1OQPF +-5% 300WHVDC MICA 28480 01602204
AICRE 1901-0028 T OI0DE~-PHR RELT 400V T30MA 0&TL3 SR13s58~9
AlCRZ 190E~1081 2 DIORE-PHR RELT 100V 3A 284580 190i-108)
ATCR3 1901-00z28 DIZOE-PHR RECT £00¥ TH0MA 04713 SRE3SB-%
ALCRS 1501~108F BI00E-PHR RECT 100V 34 28480 1901-1081
AICRS 130:-0028 DIOGE~-PHR RECT 400V 750MA 04713 SREASEB-F
ALCRSE 19010023 DIOBE~PHR RECT 400Y T30MA g6TL3 SRL358-9
ALCRT 1%01-4028 DIODE~PHR RECT 400V 750MA 05T13 SR1358~9
AlCRE 1902-3203% 1 DIQDE~INR 15V B2 BT PD=.4H TC=#.057% 04713 SI L8939-233
ALCRY 190 E-0050 1 DIONE-SHITCHING ZNS BOV 20084 28480 1900050
ALER1D 1332~-3381 13 GIODE~INR 6B.iV 5% 007 PD=.4W 4713 ST 10939-422
ARLY 19910028 DIDDE~PWR RECT %00V T50MA D4T13 SRE358-9
AlER12 150100248 DIODE«~PYRE RECT 40QV TS50MA 04713 $R1358~9
A1 125125565 1 CONNELTORy SO-CONT, MALE, MTCRO RIBBON 71785 57=10500-27
FOR A1 Q0504 TS i GASKET, TEFLON 28480 0905-0479
AL 91G0~313% % COIL 75 UM 28480 9100-3113%
ATLZ 9100~313% COIL Y5 un 28480 913031 39
ALIL3 9i00-3139 COIL:TS UM 28480 9100-3139
ALL4 91903139 COIL =79 UM 284680 9100-3139
ALLE 100~ 31 39 COEL =75 UM 28480 9100-31 39
AlLe 2140=-0210 T CDIL; FAD; MOLDED RF CHOKE; L00UH 5% 24226 157103

A%01 1854-0215 2 TRAMSISTOR NPN S1 PD=310MH FT=300KHL O4T1LY S5P5 56EL
ALQ2 18%3-0313 8 TRANSESTOR PNP ST CHIP PD=500MW 29480 1853-G3Lk8
ALQ3 18%3-0318 TRANSESTOR PNP ST CHIP PO=300MN 23480 1853~-0318
AlQ4 18%3-0318 TRANSISTOR PRP SE CHIP PD=500MW 28489 1853-0318
ALGS 18%3-0318 TRAMSYSTOR PAP ST CHIP PO=S00MH 25480 18520318
Al1Q& 1853-0318 TRANSISTOR PNP SI CHIP PD=500MW 28480 183303148
AL1Q7T 1853=-0318 TRANSISTOR PNP ST CHIP PD=300MW 28489 1853~0318
AlQH 18530313 TRANSISTOR PNP ST CHIP PO=500MH 284890 1853-0318
AlQ9 1853-0318 TRANSISYOR PNP 51 CHIP PD=500MY 28580 1853-0318
AlQLO 1353-0815 2 TRANSISTOR PNP ST CHIP PD=200MW 28480 18532-0015
AlQLL 1853-~0G15 TRANSTISTOR PNP ST CHIP PD=200M¥ 28430 1B%53-~0015
AlQL2 1853~3036 3 TRANSISTOR PNP SI CHIP PD=31CHH 28440 1853-0036
A1Q13 18350035 TRANSISTOR PAP SI CHIP PD=310MW 28480 1B53-0036
ALD1% 85 3=0038 TRANSISTOR PNP S1 CHIP PD=310MW 28430 1833-0034
ALGLS 18540215 TRANSISTOR NPN ST PD=310MM FT=300MHL 0&7TE3 SPS5 3611
AlGls 18534-0492 1 TRANSISTOR NPN S] PD=350MH FT=250MHL 28480 1854~ 0492
AlR1 05683~2025 3 RESTSTOR 2% 5% .25W CC TUBULAR Q1121 CRZO25

AlR2 0683-6213 2 RESESTOR 520 OHM 5% L25W CC TUBULAR 1121 €B&215
ALR3 Q6833915 3 RESISTOR 3%0 OHM 5% .25d CL TUBULAR 81121 LB3915
AlR% 06831035 L3 RESESTOR 10K 5% .25¢ CC TUBULAR 01121 CBIO3B
AlRS 1810-0055 2 NETHORX~RES B=PIN SIP .ES-PIN-SPCG 28430 1810-0055

*FACTORY SELECTED VALUE

See introduction to this section for ordering information



Models 53008 and 5310A
Replaceable Parts

Table 6-1A. 5300B Standard Instrument, Replaceable Parts {Cont’d)

HP Part o Mfr
Reference Oty Description Mfr Part Number
Designation Number Code
AlRE G683~310135 BESTSYOR 10K 5Z .25W CC TUBULAR 01121 CBLO3S
ALRT 0483-1035 RESTSTOR 1GK 5% 256 ¢ TUBULAR oL121 €BrO35
AlRS D4B3-105% i RESISTOR 18 5% .25 CC TUBULAR 01121 CBEOSS
AlRZ 0&683~1525 K RESISTOR 1.5K SE .25W GO TUBULAR 0ri1z1 L£81525
AIRID Q6934037 1 RESISTER 46.4 OHM 1% 125" F TURULAR L6299 LE=1/8=TO«06R4-F
AIRIL Q&6B3~1025 L RESISTOR IX 5% .25W LC TUBULAR 0liz1 L81025
alR12Z D6B3~1525 RESISTOR 1.5K 5% 425w LL TUBULAR QE121 cBLS23
AlRlL3 0583-1525 RESISYTOR 1.5%K S¥ 4 23W CC TUBULAR 01121 £B8152%
AR I4 0BB83~103% PESTISTOR 10K SX .25H €L TUBULAR 01121 CRIO3S
AIRLS L1810-00%5 NETWORK«RES SwpIN SIP .15-PIN-SPLG 28480 18190-0055
AiRle 06£83~7515 z 150 OM® 53 L256 CC TUBULAR 01121 £CaT515
ALRLT De83-201s 8 200G OHM 5% ,25W CC TUBULAR 01121 CB2o1%
ALR1B 06d3~201% 200 OHM 33 L3254 L0 TUBULAR 01121 CR201s5
ALF 1S Q6832015 RESIZTOR 200 OHM S% .254 CC TURUGLAR 1121 CB2015
AR 20 0683-2015 RESISTOR 206 DHM SX .25W {0 TUBULAR 01121 CR2815
ALRE21 DEE3-T5LG RESISTOR 750¢ OHM 53 . 25W (¢ TUBULAR 01121 L87515
AFR22 6836803 1 RESISTOR 68 OHM 5T .25W CC TUBULAR 013121 CB&805
ALRZ23 0683-1525% RESISTOR 1.5K 5% .25W CC TUBULAR 01121 C81525
KER 24 Q633-15823 RESISTOR E.5K 5% .25w (O TUBLH AR 01121 £a1s525
AlRZE NOT ASSIGNED
AIR 25 G683-2715 2 RESIZTOR 270 OMM 5% 254 CC TUSBULAR o1t2t C827115
ALR27 0B§3-8215 RESYSTOR B20 COHM 5% .25W CC TUBULAR GLiz2) CB8z21s -
ALE23 NOT ASSIGNED
AlRZD NOT ASSIGNED
ALR3Q Q68 32045 RESISTOR 200 OHM 5% .25W CC TUBULAR G121 82015
ALlE 31 836832015 RESISTOR 200 OHM 5% L25W CC TUSULAR 41121 C82015
AlR32 £633-2015 RESISTOR 200 OHM 52 .25W CC TUBULAR 01121 CB20L8
AlR33 3533-2015 RESISTOR 200 OHM 5% .254 CC TUBULAR 8l121 CB20t5
K17 34 3683~1025 RESISTOR 1K 5% .25W CC TUBULAR 01121 CB1O2%
ALR 35 0633-2Q35 1 RESEISTOR 20K 52 .25W 0 TUBULAR 41121 £82034%
A1R36 06531015 1 RESTSTOR 100 OHM 5% .254 CC TUBULAR o112 C81015
A1P 37 06332025 RESISTOR 2K 5% .25W CU YUBULAR 01123 €82025
ALR 3B 04833-1025 RESESTOR 1K 5% .2%wW CC TUBULAR a112e €81a25
ALR 3D 06332713 RESISTOR 270 OHM 5% .25W CC TUBULAR 01121 Ca2IL5
AlFR 40 DaR3-E505 1 RESESTOR 15 OHM 5T 259 CC TURULAR 01121 C31505
417 4] 0633w33035 7 PESISTIR 33 OnM 5% L2%W ©C TUSULAR 0i121 C53304%
a1rAa2 36933395 RESISTOR 33 OHM 5% .25W CC TURULAR g1121 £a3305
AlR43 0633-3305 ARESISTOR 33 MM 3% L25dW (0 TUSULAR Q1121 CB3305
ALR 44 0643-3305 R=3ISTOR 33 OHM 5% .25W CC TUSULAR 0EL21 CB3305
A 1R &S 0683-330% RESISTOR 33 OHM 5% .25W 0 TUBHLAR 01121 £8330%
ALR a8 Q6823-330% OHM 5% L2%W CC TURULAR 01121 :8330%
AlR 47 Q633-3305 M 5% L 25% CC YUAULAR n1iz21 CB330%
AlR 48 068 3-1005% 1 RES{SYOR OHM BE L2580 CC TUSULAR 0E121 81005
AlR 49 0633-202% AESISYOR 2K 5% . 25W CO TUBSLAR aL1Z1 £BZ2025
ALR S0 2100«341% 1 EZSISTOR, VAR Z50K OHM 28488 2300-3418

UNCLUDES 8§14, B, T}

ALR AL 0683-5125 3 RESTSYOR 5.1K S¥ 4 25W LC TUBULAR 01121 {45523
ALRE2 Q43 3I~512% RESISTOR 31X %% 4 25W CC TUBULAR 01121 £B3125
ALRS3 D63 I-5128 RISTSTOR SulK 5% .25W CC TUBLLAR 01121 CBS5125
ATRS4 0883-102% i 11K 5% .29W CC TUBULAR 01t CB1025
ATRS5 Z100- & RESISTOR: VAR: TEMR: 10K OHM 10% C 18701 ETEOWI03
ATR5E NOT ASSIGNED
AXS] PART OF A1R50: NSR
ARS2 310L-06564 1 SwITOHG S45 DPDT NS; LA 125VAC Z84%0 310L-0664%
A1TL “100-3012 1 TRANSFORMER:DRIVER 28480 9100-3012
ALY Z F1G0~3011 1 TFANSFORMER 28480 $100-3011
ALt 1820=0634 1 i 6Ty COUNTER 28430 1820~0634%
AluZ 1820-0633 1 IC%.0.5. TIME BASFE 28480Q 1820-0633
AlU3 1820~116k 1 IC 2GTL OMBSL SIN FLIP=FOP 27014 DMBS{S1IN
41u4 1820~0806 1 IC DGTL MC10109L GATE 24713 HMC101G699
ALUS 1816-0412 1 IC DETL MEMORY 28480 1816-0412
41U 6 1820=-125; 1 1€ DGTL SKT4LSI96 N COUNTER Q1295 SMNT741 51 96N
ALUT lazo-0214 1 IC 26TL 3NT4 42 N DECODER a129% SMTG42N
ALUR 1320-0099 1 IC DGTL SNT4 93 N COUNTER 01295 SHT493N
AUG 1820--0632 or 1 1C: LIS CONTROL 28485 1820-0632 or
. 1820--1780 1 . . 1820-1790
A0 1820 -0377 1 1C DGTL SN74H 50 N GATE 01295 SNTAHE0N
AlURL 182G6-0370 1 1€ DETL SNT4H 00 N SATE 01255 SNTAHOON
Alylz 1323-1415 I ICTTLSCHMITT; HEX INVERTER 01295 THLS14N
AlyL3 1820-06353 1 12 DOTL MULTIPLEXER Q7263 93L12D8
AlUE4 1420~31037 i IC DGTL SNT4 46AN DECODER 01295 SMT446AN
AlULS L320-053% 1 1C DGTL DMT4L 934 GATE 27014 DMT4LQ3N
ALXAZ 1251-3506 1 CONNECTOR: 12-CONT; FEMp POST TYPE 2B4B5 1251~3506
AL XUS 1200-0473 i SUCKET; FLEC: 10 14~CONT DIP SLDR TERH 28480 1206«0473
£1XUR 1200-0%2% 1 SDCKET ELECT I 20~CONT DBL STRP PRG Q0779 583640-2
AlY1 84310-0423 k| CRYSTAL: QUARTZ 28480 0410-0423

See introduction to this section for ordering information




Table 6-1A. 5300B Standard Instrument,

Models 5300B and 5310A
Replaceable Parts

Replaceable Parts (Cont’d)

Reference HP Part L Mfr
. A Qty Description Mfr Part Number
Designation Number Code
AlAL 05300-60018 t BOARD ASSY, DISPLAY 28480 05300-80018
A1ATDSI-ATAIDES LO99Q= Q469 8 L {Cr GR 25430 15900867
1920-0470 g LED (DF OR 28420 1990-0470
19960471 B LED {E} 28450 1990-04TL
THREE BRIGHTNESS LEVELS ARE AVAILABLES

TRDER SAME NO. AS DRIGENAL. IF LED IS

HARKED WITH PaRT NO. 3082~772L+ A& SINGLF

LETTER CONE{C,0y OR EY IS STAMPED Biw

MEATH THE PART NUMBER, THESE LETTER

CODES ARE LISTED ABUVE IN THE DESCRIP-

10N COLUMN; ORDER THE CORRESPLGNDING

PART NO- LISTED ABOVE.
AratDs9 1990~G325 & LED~VTSIBLE Z2B4B0 1990-0325%
ALAEREIO 1990-0G325 LED-VISISLE 28480 1890-0328%
ALALDSIL 1990-03325 LED~VISIBLE 284280 1990-0325
ALALDSL2 1990-032% LED-VISIBLE 28480 1990-0325
AL1ALDSLE3 19500325 LED—VISIALE 28480 169G-0325
ATALDSL4 1990-03325 LED-YISTBLE 284480 1990-0325%
AlAIEL~
ALALE3S G5300-20007 1 PINSy CONNECYOF (STRIP DF 333 2B480 05300-20007
ALALRY 0683~3305 RESISTOR 33 OMM 5% .25% CL TUBULAR 0121 LR3305
AlAIRZ 0683-3395 RESISTOR 33 OHM 5% L25W (O TUBUL AR 91121 LA3305
ALALXDSE 12000424 a8 SCCKETIC ALK L4 CONTACT 23830 CSA2300-143
ALALIRDS2 12000424 SOCKET1C BLK 14 CONTALT z3880 CSA2900~1 41
AlAL1XDS3 1200-0424 SOCKRETIC BEK Lo CONTACT 23880 C 542500163
ALB1IRDS4 1200-0424 SCGCKET:IIL ALK 14 CONTACY 23380 CSA2S00—L 43
AlALIXOSS 12000424 SOCKETIIC BEK 14 CONFACLT 23380 IU5A2900~143
ALALIXD3SS 1200-0424 SQCKETIIL BLL 14 CONTACT 238B0 CSA2900~143
ALALXDST 1200-0424 SOCKETIIC BLK le CONYACY 23880 C$822900~1 53
ALALXNSE 12000424 SUCKET:IC BLK L4 CONTACY 23880 CSA 22001 43
A2 05300—-64019 |18 BOARD ASSY, POWER SUPPLY 2BA&AD [D5300~600192
L2011 H160~0155 I CAPACIYOR-FXD 33QCPFE +~10% 200WVDC POLYE 56289 Z292P33292
4202 C160-025% I CAPACITOR-FXD EBQOPF +-10% 200WVCC POLYE 36289 AGZPLRIGE
A2L3 0140-01 4% 1 CAPACITOR—FXD 470PF +—5S% 300HYDD MICA 72136 OM BF&T L I03008VICR
AZC4 0160~01L80 i CAPALITOR=FXD LD33UF +=5% 200WVDC POLYE 56239 292P33352
AZLE 0180-2353 i CAPALIYOR-FXD: T.5UF+-5% Z0ovOL YA-SOLID 55209 1500755502002
A2CRE 1901-0040 2 DICDE~SRITCHING 2ZNS 30V S0KA 28430 1901-0840
AZCRZ 1241-0040 DIODE~SHITCHING 2MS 30V SOMA 23430 1901-6040
A2CR3 190 -0050 DIGDE-SWITCHING ZMS B8OV 200MA 73480 1901-0a50
A2CRS 15020689 1 DIGDE OBREAKDOWN 28480 1902-063%
8 2CRS 19G2«3L10 2 DICDE—IMR 5.9V 2% DD-7 PD=.4W TC=+,017% 04713 S 10939-117
AZCRE 1902~3110 DIGDE~ZNR 5.9Y 2% D0-7 PD=a.44 TC=+.017% 04713 I 10939-117
AZCRT 150 2-0556 2 DIBDE; ZENER: 20V VI3 1w ¥aX 2D 06713 SZ 112i3=-227
AZCRY LG 2- 0555 DIODE; ZENERG 20V VIi 14 MAX PD 04713 52 112i3-227
AZEL~
AZEL2 1253-3788 12 uEN POST~ZEP STP 0TI 1-380953-0
AZG1 1853-0020 1 TRANSISTOR PNP SI CHIP PO=300Mg Z2RA%D 1853~0020
Adud 13534~-0023 i TRANSISTOR NPN 51 TO-18 PD=36UMW 23480 1854-0023
AZ2G3 1855-G367 1 TRANSISTOR; UNIJUNCTION: P OGN N 23480 1355-0358T
AZQ4 18953«008¢ 2 FRANSISTOR PNP ST CHIP PUa3LOMH 28480 1853-0086
A2GS 1853-0084 TRANSISTOR PNP 57 CHIP PD=310MW 23480 1553-0085
AZ2R1 DE83~1535 2 RESISTOR 15K 5% .25W {{ TUBULAR 0i121 CRAL53G
AZR2 D683~-1535 RESISTOR 15K 5% .25« CC TUBULAR 1121 CB331535%
A2R3 06832025 RESISTOR 2K 5% «23W L TUBULAR atlz2i ILBE2025
L2R4 06832015 RESISTOR 200 OMM 5% .25W CC TUBULAR Q1121 32015
AZRB D& 8-0085 1 RESISTOR 2.,61K 1% .3i25d F TUBULAR 15292 C4-1/B-TO~2541~F
AZRE {(B83-7506 1 RESISTOR 75 0HMM 5% .25W CC TUBULAR Qrizi Ca7505
L2R7 Q7sT-G454 1 RESISTOR :12.EK 1% L1285W F YTUSULAR 24546 C 4wl /RuTOwl 2§2mF
A2RB 07570420 2 RESISTOR 750 Uhm 12 .125W F TUBULAR 24546 C4mY /A BmTO=T 5] ~F
AZRG 0683-3605 1 RESISTOR 36 UMM 52 .20 CL TUBLLAR 01121 LB3605
AZR10 0683-56335 1 RESISTOR 56K 5% .28W CC TUBULAR 0j 121 CB5635
A2R1L 06933456 1 RESISYOR 287K 1% .125W F TUBULAR 15296 C4=1/8uYOuZBTIuF
AZR1Z aT57-0420 RESISTER 750 OGHM 1% .125W F TUBULAR 24546 C4utfQuTYwTELwF
AZR13 060B-3515 L RESISTOR 5.8K 1% 126W F TUBULAR 16298 C4-1/8-TO-5801-F
AZR14 06831015 RESISTOR 100 OHM 5% 28W CC TUBULAR 03121 CB1015

CHASSIS PARTS
Ci 0i60w3333 Z CAPACITOR~FXD S00GPF +-202 230WVAC {Ir 28480 0160-33133
o2 0160~3333 CAPACITOR~FXD SQOOPF +-20T 250WVAC CER 28480 0160~-33123
Fi 2110~-00464 i FUSE .3A 250V SLO-8L0 75915 [313.2508
O&

Fi ZELD-0320 i FUSE «15A 250V SLO-BLO 11400 ML 157100

See introduction to this section for ordering information



Models 5300B and 5310A
Replaceable Paris

Table 6-1A. 5300B Standard Instrument, Replaceable Parts (Cont’d)

Reference HP Part N Mir
; . Gty Description Mfr Part Number
Designation Number Code

J1 12513546 i CONNECTOR, AC POWER, FLANGED MALE RECPY 00180  feos2-3

J2 1250-0G083 1 CONNECTOR-COAXS BNEG; 50 DM FEMALE 24531 28JR-130-1

L1 F140=0098 2 COEL; FXD3 MOLDED RF CHOKEY 2.2uM 10% 26226 15/221

L2 G140-0098 COIL: PFXD: MOLDED RF CHOKE; 2.2uH 10% 26226 157221

MP1 05300-80302 1 MASK, ANNUNCIATOR, UPPER 28480 45300-80002

ez 506 0~ 60060 1 CATCH, SLIDE LEFT HAND 26480 504 0w50 00

i ©5300~60005 1 FANEL, REAR 28450  [05300~D0005

P 4 4530040407 1 WENDOW 28480 053 00-4 D007

MP 5 05300-20310 1 CASE 28430 5300-20010

Meg $85300-40002 2 BLOCK: ANNUNCIATOR 28480 5530040002

w3 05300-900603 4 SUPPORT, BOARD 22450 0530040003

MPE 0530040004 4 GUIDE, SLIDE 28480 0530040006

MP 9 5040-T0O0E 1 CATCH, SLIDE RIGHT HAND 23480 5040-7001

ME LD G5300-80003 1 MASK, AMNUNCIATOR, LOWER J8480 05300-80002

MB11t 7120-4260 1 LABEL-FRONT PANEL IDENTIFICATION 28480 $120-4250

017 1864-0487 1 TRANSISTOR, S1: NPN 28480 1854-0487

FOR Q17 -0340-0765 WSULATOR, TRANSISTOR 28480 0340-0765

R 1

81 3101-1234 SWITCH; SL; DPDT NS; BA 25O0VAC 82389 11A-1242A

Tt 91003013 THANSFORMER: POWER 28480 9100-3013

MISCELLANEOUS PARTS

0370-2632 KNOB 28480 0370-2632
0590-G127 2 NUT-SHEETMETAL-U 4-40 THD 25-WD §TL 78553 0991-440-24
2110-C464 1 FUSEHOLDER; EXTR POST; BAY CAP; 20A 75315 345002-010
2110-0465 1 FUSEHOLDER, CAP- FOR 3-AG FUSES 75918 345002-020
2980-0054 1 NUT-HEX-DBL CHAM 1/2-28-THD .125-THK 28480 2050-0054
B120-1378 1 CORD SET 3-COND 1BAWG GRAY 25480 8120-1378
0B300-00006 2 CLI®: RFI 28480 05300-00008
85300-80004 ] COVER, PROTECT 28480 5300-90015

See intreduction to this section for ordering information




Table 6-1B. 5300B Option 001, Replaceable Parts

Models 5300B and 5310A
Replaceable Parts

Reference HP Part . Mfr
- A Oty Description Mfr Part Number
Designation Number Code

OPTION GO1
AL 845300~-60020 1 BOARD ASSY, LOGIC (SERIES 1704) 2B48Q ¢5300=-60020
ALCY J180-3229 1 CAPACITOR-FXD; 33UF+-10% 1ovDC TA~SOLID 56239 1500336 X9010B2
ALCZ G150-0050 1 CAPACITOR~FXD 1000PF +80-20% 1000WVDC 284388 4150-0050
ALIL3 0150-0071 z CAPACITOR=FXD 400PF +=5% 31000HVDC CER 28480 0L50~0071
ALC G £150-0075 4 CAFPACTITOR-FXD 470QPF +100-20% 5004vDL 2684630 01%0~-307%
AlCS G150-0075 CAPACITOR=FXD 4TO0OPF +100-20% 500wWVDL 2B48% 0154-0075
AlLE Q180-2357 i CiFXD TA 930 UF 90VDCH 28480 05B0-2357
A1CT NOT ASSEGNED
ALCSH NOT ASSIGNED
AlCY 01500096 H CAPACITOR-FXD LOB5(F +80-20% 100WVBC CER 28480 Q150«0096
AECID NOT ASSIGNED
ALCEL NCT ASSIGNED
a31C12 NOT ASSIGNED
KiC13 01603879 1 CAPACYTOR-FXD LO1UF +~20% 1Q00WWDC CER 28480 0160-3879
A1C 14 0150-007TL CAPACITOR=FXD 400PF +~5% LOOOWVDC CER 28480 0150-007E
AlC1S 014602055 1 CAPACITOR=FXD LQIUF +80-20% 100WV0C CER 28430 0164-2055
AlCEe G130-1743 1 CAPACTIYTOR-FXHT o IUF+=10% 35v0C YA-30L1D 56299 1500106 XI03542
ALCYEY 0180~0428 3 CAPACITNR=-FX{3 6BUF#=20T 6YDL TA~-SDLID 28430 Q180-06 28
A1C:8 3130-05857 2 CAPACTIFOR~FXAD 150UF +100~10% 6vOC AL 20201 MTV1S00 D5
AICIG 0H180-0554 1 CAPACITOR=FXD] i50UF+-20% V0L TA=-SOLID 28680 DE80~0554
A1EL20 0135~0551 2 CAPACITOR=FX0 35UF +3100-10% 23VDC AL 90201 MIV35CR25
RECZY 3180-0551 CAPALLITOR-FX D 35UF +100—10% 25VDC AL P20L MEVESCR2S
ALC22 0180-0557 CAPACITOR=FXD 150UF +100-10% &6WDC AL 020 MTVIS0C 06
AECT3 4180-0373 1 FOAPACITOR-FXD; B8UF+-10% 35VDC TA! 56289 1500664903542
ALC 24 0180«05%2 2 CAPACETOR=FXD: 220UF+~20% 10VDL TA 28430 0180-0552
AEC25 0180-0552 CAPACITOR=FXD; Z270UF+=20% 1ovDL Ta 28430 S180-0552
ALCZ6 a130-0429 CAPACITOR=-FXES 68UF+~20% 6¥DL TA-SOLLD 28480 0130~0623
ALCET Q150~-0%553 2 CAPACITOR=FXDS 22UF+-201% 25¥DL TA-S0LID 25480 0180-0553
A1L28 0180-0553 CAPACITOR-FXD3 Z2UF+~203 23VOT TA-30LID 2348¢ 018C~-0553
ALC29 £0130-016l 1 CAPACITOR=FYD; 3.3UF+—20% 36vDC TA 56209 1500335 4003582
ALT 30 Q16G-2204 1 CAPACITOR=FXD 1D0PF +~3% 300WVDL MICA 25480 0160-2206
A1C3LE 0180-0428 CAPALITOR=FXND; 68UF+~20% VDL TA-30LID 23480 0L8Q~0A 28
AlLRY 1301~0028 i SIODE~PHR RECT 400V THSOMA 0&7L3 SR1358~9
ALCR2 19011438 2 DICLE~PWR FECT 100V 34 28430 1501~k 8L
ALCR3 19010028 DINGE~PRR RECT 400V TH0OMA 04713 SR13%58-39
ALCRS 1901~1083 DIOOE=PHR RECT RGOV 34 28430 1501~ 1G381
ALCRS 190:-3028 DIODE-PHR RECT 400V T50MA D4TL3 SH13%8~9
AlCRE 1901~0028 DINOE-PYR RECT 40DV THQMA 047L3 4R13%8-9
ALLRT 1901-0028 DIODE~PHR RECT 500V THOMA 04713 SR1354~9
AICRSB 1902-320% 1 DEODE«INR 15V 5% DO~T PD=.hW TC=+.0573 04713 47 10939233
ALCRG 1901-0050% 1 SLODE«SHITCHING 2NS 80V 200Ma 28480 1901~0050
AL1LRYID £9032-3381 1 DINGE~INR &B.lV 5% DO~7 PD=.4W 04713 5¢ 10939-422
ATLRI 1901~00328 alOnE=PRRE RECT 400V 750MA 04713 SRE3S5E-9
AL1CR12 1901-0023 DIDDE~PWR RECT 400¥ T50Ma 04713 SRi338-9
A1Ji 12512564 1 CONNECTORy S0-CONT, MALE, MICRO RIBAON 71785 5T~10500~-27
FOR AT G905~ 0419 1 GASKET, TEFLON 28430 DYUO5~-04679
ALY 9L00+3139 5 L£LoIL =75 UM ZB43G F160~3139
ARL2 91003139 COIL=TS UH 28439 31003839
Ail 3 91003139 COYL=TS UH Z3430 100~313%
AlL4& 9103-3139 COTL:TS U 28480 9108=3133
AlLS 9 100-313% COTL 375 UH 28430 2100~3139
AlE & 9140-0210 2 COfL: FXD: MOLDED RF CHOKE; 100UH 5% 24226 15/103
A1LT 9140~0210 COILs FXD3 MOLDED RF CHOXKE: 106UH 5% 24226 157103
AlQL 1854-0215 2 TRANSISTOR NPN S1 P0=3)0MW FI=300MHI 0%713 SPS 3611
ALLZ 1853-0313 a TRAMSISTOR PRP 31 CHIP PO=3030MW 28680 1853-0318
ALC3 18530318 TRANSISTOR PNP ST CHIP PDO=2500MW 28480 1i853-0318
AlQA 185303138 TRANSISTOR PNP ST CHIP PD=500MW 23480 1853=-0353
ALQS 1853=0318 TRANSISTOR PNP ST CHIP PO=500MW 28480 1853-0318
ALGE 18530318 TRANSISTOR PNP 51 CHIP PD=5R00ME 28480 18530312
AL1Q7 18530318 TRANSISTOR PNP ST CHIP PO=3(0MW 28480 1853=-03113
ALQD 18530318 TRANSISTOR PNP ST CHIP PD=500MW 28480 1853~-0313
A10% 185390318 YRANSTSTOR ORP ST CHIP PD=300MHW 28480 18%3-0318
ALQLG NOT ASSTGNED
A1G11 NOT ASSIGNED
A1Q12 1853-0036 3 TRANSISTDR PNP ST CHIP PD=310MMW 28430 1853~0034
ALQL3 1853«0036 TRANSISTOR PRP ST CHIP PO=310MW 28480 1853-0034
AlD 14 1853=0436 TRANSISTOR PNP S1 CHIP PD=310Mu 28630 18530438
41018 1854~0215 TRANSISTOR NPN S1 #0=310MH FT=300MHZ 04713 SPS 3811

#*FAGCTORY SELECTED VALUE
Sea introduzction to this section for ordering informaiion
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Models 53008 and 5310A
Replaceable Parts

Table 6-1B. 5300B Option 001, Replaceable Parts (Cont’d)

HP Part - Mfr
Reference Gty Description f VHr Part Number
Designation Number Code
AlDis 18540492 1 TRANSISTOR NPN SI PD=350MW FT=250MHZ ZB48O 18540492
AJRL 0683~2023 3 HESTSTOR 2K 5% .25W CO TUBRYLAR o1121 £B2025
AlR2 0683-8621% 2 RESISTOR 620 OHM 32 .25W 00 TUBULAR 01121 ip&215
AIR3 0683-3915% 1 RESISTOR 300 OMM 5% .25W CC TURULAR 01121 £A3919%
AlRS 0683-103% 4 RESISTOR 10K 5% .25W CC TUBULAR Gli21 ca103s
AlRS 1810-Ga55 2 NFTHORK“RES GuP[N SIP L15=PiN~SPCG 28480 1810=00%5%
AlRS 06831035 RISISTOR 10K 5% .25 CC TUSULAR 01121 £R1035
AIRT G683~1035 RESISTOR 10K 5% .25+ (L TUBULAR 01121 CB1035
AlRB 3683-1055 1 RESISTOR 1M ST .25W £C TUBULAR 0itza} CBLO55
Alas NIT ASSIGNED
ALR1D NGT ASSIGNED
ALRLL HOT ASSIGNFD
A1Ri2 NOY ASSIGNED
ALRL3 0&683-1525 p3 RESISVOR L.5K 5% .25W CC TUBUL AR 01:231 L1525
Alr 14 05683-1035 RESTSTOR 10K 5% .2%W CC TUSUWL AR 01121 £B1035
ALR1S tB10-04U 55 NETWORK«RES S=PIN SIP L15«PIN-3$PCG 28450 1810~005%
AlRLS Q6837515 2 RESISTOR 750 4M 5% .25%W €C TURULAR D121 CATSLS
ALFIY 06832315 5 RESISTOR 200 OHM 3% .25W CC TUBULAR 01121 £a20is
AiRIS D633-2015 RESESYOR 200 OHM S% L25w £6 TURULAR oi12: Caz0LS
AIR1D 36832015 RESISTOR 209 MHM 5% .29W 0 TUIULAR OE12E CR2015
AR 2O G4ad33-2¢15 RESISTOR 204 NHM 53 .25W €2 TUBULAR 0FLz1 CRZ0L5
AlRZ1 A683=T7515 RZSTSTOR 750 OMM 5% L25H CC TURUL AR oriz21 Ca7s1s
ALR22 NCT ASSIGNER
ALR 23 NOT ASSIGNER
ALF 24 NI2T ASSIGNED
ALR25 NOT ASSTGNED
AlR 26 NOY ASSIGNEDR
ALR2T U683-8215 RESTSTOR 820 OHM 5% .2%W CC TUBULAR 93121 £BE215
ALR 2B NOT ASSEGNDD
ALE 29 NOT ASSTGNED
ALR 30D 0683-2015 PESTSTOR 200 OHM 5% .25W €0 ¥TUBULAR 01123 £B2015
AER 31 06822015 RESTSTOR 200 UHM 3% L25W €0 TUBULAR aE12t CRZO1S
ALR 32 G6B3-2015 RESISTOR 200 NHM 5% .25W CF TUBULAR o112t CRZ015
A1 33 04%3-7015 RESTSTOR 200 OHM 5% L2854 CC TURULAR o112% CBzo1s
ALR 34 0633-102% 3 RESESYOR 1¥ 5% .25H C{ TUBULAR al1z1 ceLozs
Alu3s G&d3~-2035 i RESTSTOR 20K 5% .25W CC TUBULAR 61121 £BZ2H35
A 1F 36 0633=1015 4 RFSESTOR 100 OHM 5% L25H Cf TURULAR 61iz1 LRI0IS
AlR3Y 0683-202% AFSTSTOR 2K 5% .2%W CC TUBULAR 81121 €a2029%
ALR 38 06831025 RESISTIOR 1K 5% .25 CC TUBULAR 1121 €a1925
ALR 3G ReAI-2T718 1 RESISTIR ZY0 CHM 5% L25W €C TUBULAR 41121 CB2TLES
A 1F 40 © 0683~195905 1 RESTSTOR 15 UMM BT .25W 00 TURULAR frl2t C81505
AER 41 2693~3305 T RESISTOR 33 OMM ST .25W CC TURULAR 031121 CR330S
AER&Z 06833305 RIESISTOR 33 GHM 5% .2%W CC TUBULAR o112t C8330%
A1P 43 06333305 RESISYOR 33 OHM 5% .25W ©C TURYLAR 012} CBIINS
ALP 4 2643-33105 RESISTOR 33 OHM S L 25W £ TUSULAP o1121 CR3305
ALR4S 0633-3305 RESISTOR 33 OHM 5% L25W CC TUAULAR o0l1z21 CB3305
ALR 46 Q6833305 RESESYOR 33 DHM 5% .25KW CC TUBYLAR G1:i21 €8330%
ALF 47 QeB3-130% RESTSTOR 33 CHM S% ,25% CC TUBUYLAR 61121 Ch330%
AlR48 06831005 H RESISTOR 10 OHM S 25w CL TURULAR G171 CB1005
ALR. 49 36832025 RESISTOR 2K S¥ J?5W C TURULAR 011zt £82025
A1R B0 2109-34146 ] RESISTOR, VAR 250K OHM 28480 2100-3418

{INCLUDES $1A, B, C}

ALR S} 06335125 3 RESISTOR S.1K 5% . 25% (O TUBUL AR 011231 CR5125
ALR5Z 06335125 RESTSTOR 541K 5% .25W €0 TUBULAR 0k121 cp5125
AiRE3 0683~5125 RESISTOR S.1IK 5% ,25W CC TUBIL AR 01121 CB5123
ALR 54 06831025 RESTSTOR 1K 5% .25W CC TURULAR 0112t £B1025
ATRSBH 2100-17138 1 RESISTOR: VAR TRMR; 10KOMM 10% ¢ 19701 ETH0W103
AlRs6R 0883-1015 RESISTOR; 100 OHM 5% 25W CC TUBULAR o112 CBi615
AlS1 PART OF ATRBO: NSR
AlS2 3101-0684 i SWITCHY 505 DPOT MS: 1A 125vAC 28480 3101-0684
ALIT1 %100-3012 1 TRANSFORMER: DRIVER 28480 91060-3012
ALT2 5100~3G1E 1 TRANSFORMER 28480 9100301
ARUZ 1825-0634 1 i€ DGTL COUNTER 284680 1820-0634
ALUZ 182005633 1 ICtML.5. TIME BASE 28480 1820-0633
Bitts 1820~-1166 1 IC DGYL DMBSL SIN FLIP-FLOP 21014 DMASLELN
AlUa N{T ASSIGNED
ALUB 1816-0412 1 IC OGTL MEMORY 28480 1816~0612
ALUs L320=-1251 H 1C DGYL SN74L5196 N COUNTER £1295 SNT4LSI 96N
ALUT 1820-02%4% i 1¢ DEGTL SNT& 42 N DECODER 01295 SNT4&A2N
2148 1420-0093 1 1C DGTL SNT4 F3 N COUNTER 41298 SHT49IN
AlUu9 1820-0632 or 1 TC:. 8T CONTROL 28480 16820-0632 or

1826-1790 1 1820-1730
A0 1820-0377 1 1C DGTL SN74H 50 N GATE 01295 SNTAHSON
ALULL 1220-4370 1 IC DGTL SMTAH 00 N GATE 01295 SNT4HOON
ALulz 18201416 1 IC+TTL o SCHMITT, HEX INVERYER 01295 THLS1 4N
ARU13 1824-0458 1 IC DGTL MULTIPLEXER 07263 931200
ALULA 182G-1037 1 L DGTL SN74 46AN DECDODER ¢129% SNTGLOAN
AlULE A 8200585 1 IC OGTL DMT4L D3N GATE 27014 DM751 03N
Aliiie 0960-0318 1 CRYSTAL OSCILLATOR 28480 G860-0318
AIXAZ 1261-3508 t COMNECTOR: 12-CONT: FEM: POST TYPE 284380 1251-3506
ATXUL 1200-0473 t SOCKET: ELEC: 1C 168-CONT DIP SLPR TERAM 23480 1200-0473
ATXUD 1200-0828 t SOCKET: ELEC: 1€ 20-CONT DBL STRP PKS 00779 583840-2

BNOT USED N SERIES 14524 INSTRUMENTS
WITH OPTHON 001,

6-8
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Table 6-2. Replaceable Parts for 5310A

Models 5300B and 5310A
Replaceable Parts

Reference e Mifr
: . HP Part Number| Oty Descripticn ifr Part Number
Designation Code
Al 0531 0~66002 i BOARD ASSYTINTERLONNECY 2848Q 45310~60002
Aldl 1251=0099 i CONMECTORIR & P 50 CONTACY Q266C 57=10500~375
{MALE, BOTTOM)
ALP1 125k~0101 1 EGNNECTORIR & P 50 LOMTACY Q246 57-20500-375
(FEBALE, TGP}
AL 05310-60001 1 BOARD ASSYIPOWER SUPPLY 2848¢ £5310~60C0L
AzCz 0180-2373 2 CiFXD AL ELEECT 580 UF #150~10% 35VOQW 90201 TIS81HOASP3ELN
A2CR) 1901=-3328 2 DIORE::SILICON 0.75a 400P1YV 347E2 SK1358-9
AZCRZ 1902«06%3 1 DIDDE BREAKDGHN 28480 1502=04693
AZUR3 1901-004% 1 DI0DEsSILICON 20MASLY 28480 E901-0044
A2C R4 19G1=0928 DIODE=SILICON Q.TS5A 40QPI1Y LY R SR1358-9
AZDS1 1990=3325 1 DIONE: VISIBLE LIGHT EMITTER (LED) 2848C 1896-G325
AZF1 2110=0332 1 FUSEZ3A T14G0 GMW 3
AZ41 123i-1636 2 LONNECTORISENGLE MALE LOMTACT 28480 12511636
242 125i=-1636 CONNECTOR:SENGLE MALE CONTACT 2848¢ 1251-16&38
A2Q1 185%3~2088& 3 TSTR:S51 PNP BOE31 Z2N504a7
A2G2 1853=0086 TSTRiS1 PNB 80LE31 ZN5087
A2G4% 1853~0084 TETR21STI PNP BOE3L 285087
AZRL DoBA-2T45 i RiFXD LOMP 270K OHM 5% 174 Giiz2l B 2745
AZRZ 0B13=-C034 1 RIFXD BH 1.8 OHM 3% 1W 2848C QEI3-CE34
AZR3 C683-3935 i R:FXKD COMP 39K CHM 3% L/4HW G112 L8 3935
A2R%G wT61=-3015 i RIiFXD MET OX 1560 OHM 5% 1w 28480 Gl61-0015
AZRS5 0683~3315 1 KRIFAD COMP 330 OHM 5% 1/64 Q1121 CB 3315
AZRG $698= 3547 1 R:FXD COMP ) DHM 5% 1/2W gi121 Ef 14565
AZRT G6a3=5115 13 REFXD GUMF SED OHM S% L1/a% 1121 LB 5115
AZRE 0683-2015 1 RIFXD COMP 200 OMHM 5% 174w f1i21 o 2018
AZRS 05580=0051 Fa SCREM:PAN HD POII DR 3~48 X 0.373" LG aaaoe aso
AZRSB 2200=-0k03 i4 SCREW:SST PHH PGZI DR &~40Q X 1/47"W/LK [aleE 31 gBo
A2R3 2200-3L07 5 SCREWIPGIE DR 4-40 X 3/8 W/LOCK 2G00<C 260
AZR8 2200=C164 12 SCREMIFLAT HD PGZI #—40 K 3/16 G008 asn
A2RY 2360=0113 3 SCREWIPAN HD POZI 6=32 X /& H/LK 20000 G80
AZRE 2360=GLLY & SCRERIPAN HE PGII 6-32 X 3/8 H/LK 290006 080
A251 3101-G543 i SHITCHISLIDE DP3T HINIATURE 18488 55=93
CHASSIS AND MISCELLANEQUS PARTS
871 14200084 OR 5 BAATTERY:2.50V 05397 Y5816
1420-0209 5 BATTERY:2.50V 28480 1420-0209
HEL 1440=0075 1 LARRY STRAP 28480 144C~-COT5
MPZ 1440~03C96 1 HAKDLE$STRAP 2848C 1440-0396
MP3 14400097 1 HANDLE : SHOULDER 28486 1440-00%7
MP4 54346G0G 2 CATCHILEFT SIDE 28480 53&0-6000
HP4 05360~ 56LG04 2 LOVERIPLASTIC PROTECTIVE 2848% $5300~BLGCS
®PS S04~ TG0 2 CATCHIRIGHT SIDE 2848C 5401001
HPH 0330~ 00yl i PANEL SFRONT 28484 45310~00001
kPT 05210-Q0002 1 PANELIREAR 2B4B0 G53:0-000G2
WP B 05310000113 1 PANEL 15UB 2848C $5350-0GCE]
MPG 05330~00004 i BRACKET :LEFY 28430 033i0~000C4
MP 1Y C5310=-30005 1 CASE:BATTERY F5480 05310=00005
MPLL $5310-0000G86 i HOLDER:BATYERY 286810 05310-000466
Mpl2 05310-00037 i COYERSBATTERY 28480 4531000007
Mpl3 05310-00008 1 BRACKETSRIGHT 28480 G5310=-00008
Mp)4 05316~40001 4 GUISEsSLIDE 28480 05310-40001
MPLS 05310-20005 2 FRAME:SIDE 28480C 05310«200C5
MPEE 0340=07465 i INSULATORITRANSISTOR £1295 A=034A0Q765=1
MPLT 1400-0808 1 MOUNTENG CLEP 28480 1400-0808
MPLE 3600791 1 WASHER:SHOULDER G.E15% (D, NYLON 28430 3050-0791
P19 9535000012 1 PANEL:SUD Z848C C53450-00812
MP20 1460-1312 1 SPRING:LEAF 28480 1460-1312
Q3 16854-0420 7 TSTR: SINPN 28480 1854-0420
1400-0685 1 CLIP, LED MTG 28480 1400-0665

See introduction to this section for ordering information
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Models 5300B and 5310A
Replaceable Parts

Table 6-3. Code List of Manufacturers

hifr. No.
00000
00779
01121
01295
02660
04713
056397
05574
05820
07263
12040
16299

19701
23880
24226
24546
24931
27014
284860
56289
70903
70998
71400
71616
71785
72136
72082
73899
74868
75915
78488
78553
80131
82389
90201
96733

Manufacturer Name, Address, and Zip Code
U.8.A. Common, Any Supplier of U.S.A.
Amp Inc., (Aircraft Marine Prod.), Harrisburg, Pa. 17101
Allen Bradley Co., Milwaukee, Wis. 53204
Texas Instruments, Inc., Semiconductor Components Div., Dallas, Tex. 75231
Amphenol Corp., Broadview, I1l. 60153
Motorola Semiconductor Prod. Inc., Phoenix, Ariz. 85008
Union Carbide Corp. Elect. Div., New York, N.Y. 10017
Viking Ind. Inc., Chatsworth, Calif. 91311
Wakefield Engineering Inc., Wakefield, Mass. 01880
Fairchild Camera and Inst. Corp. Semiconductor Div., Mountain View, Ca. 94040
National Semiconductor Corp., Danbury, Conn. 06810
Corning GL. WK Elec. Component Div., Raleigh, N.C, 27604
Mepeco/Electric Corp., Mineral Wells, Tex. 76067
Stanford Applied Engrg., Santa Clara, Calif. 95050
Gowanda Electronics Corp., Gowanda, N.Y. 14070
Corning Glass Works, Bradford, Pa. 16701
Specialty Connector Co. Inc., Indianapolis, In. 46227
National Semiconductor Corp., Santa Clara, Ca 95051
Hewlett-Packard Co., Corporate Hq., Your Nearest HP Office
Sprague Electric Co., N. Adams, Mass. (1247
Belden Corp., Chicago, I1l. 60644
Bird Electronics Corp., Cleveland, Ohio 44139
Bussmann Mfg. Div. McGraw-Edison Co., St. Louis, Mo. 63017
Commercial Plastics Co., Mundelein, 1il. 60060
Cinch Mfg. Co. Div. TRW Inc,, Elk Grove Village, Il
Electro Motive Mfg. Co. Inc., Willimantic, Conn. 06226
Erie Technological Prod. Inc., Erie, Pa. 16512
JED Electronics Corp., Brooklyn, N.Y. 11219
Amphenol Corp. RF Div., Danbury, Conn. 06810
Littlefuse Inc., Des Plaines, 11 60016
Stackpole Carbon Co., St. Marys, Pa. 15857
Tinnerman Products Inc., Cleveland, Oh. 44129
Electronic Industries Association, Washington, D.C. 20006
Switcheraft Inc., Chicago, 1. 60630
Mallory Capacitor Co., Indianapolis, Ind. 46206
San Fernando Elect. Mfg. Co., San Fernando, Calif. 91341
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Models 5300B and 5310A
Replaceable Parts

O RFI CLIP

GORFI CLIP
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Figure 6-1. 5300B Mainframe Mechanical Parts
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Models 5300B and 5310A

Replaceable Parts
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Models 53008 and 5310A
Manual Changes and Options

SECTION Vi
MANUAL CHANGES AND OPTIONS

7-1. INTRODUCTION

7-2. This section contains information necessary to
adapt this manual to apply to older instruments. Also
included is information regarding available options.

7-3. 5300A MEASURING SYSTEM

7-4.  The 5300A Measuring System is completely
described in a separate manual,

7-5. OPTIONS

7-6. One optien is available for the 5300B: Option
001 High Stability Time Base (temperature compen-
sated erystal oscillator — TCXQO). See Table 1-3 for
specifications.

7-7. FIELD INSTALLATION OF OPTION 001

7-8. Option 001, TCXO, field instailation procedure
is given in the following steps:

a. Disconnect the power cable from the 5300B.
(Safety precaution.}

b. Refer to INSTRUMENT ACCESS paragraph
in Section V and perform steps a through e-3.

CAUTION

Refer to the MAINTENANCE AND RE-
PAIR paragraphs in Section V for insiruc-
tions about component removal and
repiacement.

¢. Refer to Figure 7-1 or 8-4, depending upon
instrument serial prefix number, and remove and install
components indicated on figure.

d. Reverse the procedure steps a and b to make
the 53008 ready fo be used after installation of the
TCXO.

7-3. MANUAL CHANGES

7-10. This manual applies directly to Model 53008
Measuring Systems with serial number prefix 1452A
or 1636A and to Model 5310A Battery Packs with serial
number prefix 1312A. For information about manuai
changes for newer or older units, refer to the following
paragraphs.

7-11. Newer Instruments

7-12. As engineering changes are made, newer instru-
ments may have serial prefix numbers higher than

those listed on the title page of this manual. The
manuals for these instruments will be supplied with
“manual changes” sheets containing the reguired
information. Replace affected pages or modify exist-
ing manual infermation as directed in the “manual
changes” pages. Contact the nearest Hewlett-
Packard Sales and Service Office if the change infor-
mation is missing.

7-13. QOlder Instruments (5310A Battery Packs)

7-14. The following paragraphs list the manual
changes required to backdate this manual to cover
Model 5310A Battery Packs with lower serial number
prefixes than those listed on the title page of this
manual. Make the manual changes given in the para-
graph that correspends to the serial number prefix of
your instrument.

7-15. 5310A, serial prefix 1232A. On Page 6-7, Table
6-2, delete the entries for MP8 and MP19; add the
following: “MP8  05310-00003, 1, PANEL:SUB,
28480, 05310-00003".

7-16. 5310A, serial prefix 1128A. Make the changes
given in Paragraph 7-9. On these and older instru-
ments two-piece catch-slides were used in place of
the newer one-piece parts listed on Page 6-7, Table
6-2 (MP4 and MP5). The newer parts (part numbers
5040-6000 and 5040-7001) should be used, however,
if replacement is required.

7-17. Older Instruments (5300B)

7-18. Table 7-1 lists changes required to backdate
this manual to cover Model 5300B’s with lower serial
number prefixes than those listed on the title page
of this manual. Make the manual changes given in
Table 7-1 that correspond to the serial prefix of your
instrument.

Table 7-1. 53008 Backdating

if your 53008 has
Serlal Prefix

Make the foilowing
changes tc your Manual

1420A or 142BA 1

2
{See Note 7 on Figure 3-8)

1452A or 1636A
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Models 5300B and 5310A
Manual Changes and Options

CHANGE 1

Replace Table 6-1A and B with Table 7-2.
Replace Figure 8-4 with Figure 7-1.
Replace Figure 8-6 with Figure 7-2.
Replace Figure 8-7 with Figure 7-3.

CHANGE 2

Pages 6-3 and 6-7, Tables 6-1A and 6-1B,
Replaceable Parts:

Change series number for Al assemblies
(05300-60017 and 05300-60020) to SERIES
15244 or 1636A.

7-2

CHANGE 2 (Cont'd)

Pages 6-3 and 6-7, Tables 6-1A and §-1B,
Replaceable Parts (Cont'd):

Change A1R27 on both assemblies from
0683-8215 (8200)to 0683-6215; RESISTOR
620 OHM 5% .25W CC TUBULAR,; 01121;
CB6215.

Page 89, Figure 88, Schematic Diagram:
Change both series number for Al (05300-
60017 and 05300-60020) to “I1452A or
1636A".

Change A1R27 from 820 to 620 ohms.



Table 7-2. 5300B Replaceable Parts
{Al Series 1420A and 1428A)

Models 5300B and 5310A

Manual Changes and Options

ference HP Part —_ Mér
Referenc: Qty Description Mifr Part Number
Designation MNumber Code

STANDARD OSCILBATOR
Al 0530060017 1 BOARD ASSYs LOGIC [SERIES 1420A OR 1428A) 284830 05300-60017
AlLL 0180~0229 1 CAPACTTOR~FXDS 33UF+~10% LOVDC TA~SOLID 56259 L500335X901082
AlC2 0150~0050 1 CAPACITOR=FXD 10GOPF +80=20% 10008VLL 23430 91500050
ALC3 Q150-0071 2 CAPACETOR=FXD 4Q0PF +-5% LQOOWVOC CER 28430 0150-0071
ALC4A 0150-0073 2 CAPACETOR~FXD 4TOOPF +100~20% 500wWYDC 28480 [0150~-2075
ALCE 01300075 CAPACITOR-EXD 47Q0PF ¢100-20% SOCHYDC 28480 130-0075
AlCE 0180-2357 1 CIFXD YA $50 UF 90YDCW 25430 01302357
ALCT wx 0150-2085 2 CAPACITOR=FXD.01 uF 100V 28480 0160-2055
ALCS 0160-0161 1 CAPALITOR~EXD LD1UF +-10% 2D0#VOC POLYE 55289 292P10352
ALLS 0150-0096 1 CAPACITOR-FXD .05UF +30-20% 100WVDC CER ZH480 0156-0098
ALC104» 31210081 1 'CAPACTOR, VAR; TRMR; CER; 5.5/1BPF 28480 8121-0061
ALCLLss 8121-6059 1 CAPACET{OR: VARI TRMR3 CER; 2/BPF 73839 0V11PRBA
ALCLZ=x £160-2257 CAPACITOR-FXD 10PF +-5% S00WVDC CER 28480 {11 60-2207
AlCL3 0F40-3819 t CAPACITOR-FXD LOIUF +~20% 100WVOL CER 23480 GE60-38 79
ALC 14 3150-0071 CAPACITOR~EXS 4D0PF +=5% 1000WVDC CER 23480 0L50~6oTL
ALCLE 0180-2055 CAPACITOR~FXD 01 uF 100V 25480 D160-2055
A1 LS 0180-1773 1 CAPACITOR~FXD; BBUF +-5% 3BVDC Ta 56289 1500684 X5035A2-DYS
AlLLY 0180-0428 2 CAPACITOR=FXDi 6BUF+~20% &VDC TA-SOLID 28480 G1B0~0423
ARS8 01B80-0957 7 ICAPACITOR~FXD 150UF +100-10% 6VDC AL 53201 MYV 150006
AlL1S 0E30-0554 1 CAPACETOR-EXD; 150UF+-20% 6V¥DC TA~SOLID 268480 018G~ D5 54
AlC 20 0 130~055L - CAPACITOR~-FXD 35UF +100—-10% 25VDLC AL 90201 MTY 350623
ALEZ1 0130~0%5% CAPACITOR=FXD 35UF +100~10% 25YDC AL 30201 MTVY35£325
AlC22 0180~-0557 CAPACITOR=FXD 195QUF +100=10% 5VYDC AL 90201 MIV1ISOLDE
ALEZ3 0180~-0£%5 i CAPACITAR-EXDS -33UF+-20% 35¥2C TA 56239 F50033% X003 542
ALC 2% 0130-0552 2 CAPACITOR-FXDE 220UF+=20% 10VOC Ta 28430 0180~0552
AlL 25 0130~0552 CAPACITOR~FXD: Z20UF+—20% LO¥DC TA 28480 01803552
ALC2E 0130-0423 CAPACITOR=FXD: 6BUF+—20% &YOL Ta-350LYD 28480 13130«0@28
Aigz? 0180-0%53 2 CAPACITOR=-FXD; 22UF+~20% 25VDC TA-SOLID 28430 130-0553
AXC2E 03800553 CAPALITOR~FXD; 22Uf4+=Z20% 25YDC TA-S5DLID ZB&8{ 0180~055%
AlC 29 S186-0161 t CAPALITOR~FXD] 3.3uFe-20% 3/BVYHC TaA 56289 150D335X003682
&1C30 NOT ASSIGNED
ALCRL 1901-0028 7 pignE=PRR RELT 600V 750MA 04 T13 SR1358-9
ALCR2 19031-1041 2 DIODE—PRR RECT 100V 34 29480 1501-1281
ALCR2 1%01~0028 DIDE~PHR RECT 200V T30MA 04713 SR1358-9
ALCR% 1901~1831 DIODE~PHR RECT 100V 34 286840 190L-1031
ALCRS 1901~-0028 GIODE~PHR RECT 40OV 7504MA 04713 jSR1358-9
ALCRE 19010028 DIONE-PWR RECT 400V T3QMA Q4TLE3 SR1358-9
ALERT 1901~0023 SIODE—PHR RECF GO0V THOMA 04713 SR13I58~-9
ALCRS 1902-3205 i DIODE~INR 15Y 5% 00-7 PD=.64H TC=+.0572 04713 52 10939-233
AICRY 1901~0030 2 DICOE=SHETCHING 285 B0V 200HA 284680 1901-0050
ALCRLCG 13902~3361 1 DIODE-INR 68.1V 3% DO-T PO=afW 04713 of 1093 9-422
AICRIL 19010023 DINRE~PHR RELT 400 730MA 04713 SRI35R-9
_AICRlZ 1901~0G28 DIODE-PWR RECT 400V T30MA 04713 3r13358-3
FATCRT3 MNOT ASSIGNED
| A131 1251-2864 t CONNECTOR, 50-CONT, MALE, MICRG RIBBON T1T8% 5T-10500-27
AlLE 100-3139 5 COLE 375 UK 23440 93100-3139
ALL 2 3 100~ 31 39 COIL TS UuH 28480 9100~313%
AlL3 2100-3139 L0175 UM 26430 9100~31 3%
Al 4 3300~ 3139 COIL:75 uUH 28430 3100-31 1%
AlLS 9E00-31 39 COIL TS UH 29480 F100- 3139
ALl & 31&0~3210 1 COIL; FXD; MOLDED RF CHOKE: LOOUH S8 24226 18/103
AlLQL 1854-0215 2 TRANSISTOR MPN 51 PD=3L0MW FT=300MHL 04713 SPS 3611
AlQ2 1353~03L8 k] TRANSISTOR PNP SE CHIP #D=500MMW 28480 1653-0318
AlG3 1853-03.8 TRANSISTOR PNP 51 CHIP PD«BO0MMW 28430 i853-0318
AlGS £853~031% FRANMSISTDR PP SI CHIP PD=S00MK 25430 1853-0318
ALQE E853-0318 TRAMSISTOR PNF ST CHIP PD=SO0MK 28530 1853~-0316
ALGE 1853-0318 TRANSISFOR PNP 51 €HIP PO=300MM 28480 18530318
Aiq? 18530318 TRANSISTOR PNP SI CHIP 20=3500M4 28480 1853-0315
ALQE 1853-0313 TRANSISTOR PNP 31 CHIP PO=500MH Z8450 18530318
AiQ9 16530318 TRANSISTOR PN® SE CHIP 2D=300MW 28450 1853-0313
A1GLO-*¥ 18530015 2 TRAMSISTOR PKP SE CHIP PD=200Md 2RGS0 1.853~0015
Al21y = 18430015 TRANSISTOR PNP S5I CHIP PO=200MM 25430 18530015
Alal2 1853-0036 3 FRANSISTOR PNP 31 CHIP PD=310MHW 23430 1853-0036
AIG13 18530036 TRANSISFOR PNP SI CHIP P0=310MH 28480 1853~0036
AD 1L 18530036 TRANSISTOR PP SI CHIP PD=310K¥ 28430 1893-0036
Alals 18540215 TAANSISTOR NPN ST PD=310MW FT=300MHZ G713 SPS 3611
ALGQLE 1654~-0692 )3 TRANSISTOR NPN ST £O=350M¢ FT=250MHL 28480 1854~ 0592
A1017 1 854-043T i TSTR:5I NPHN 28480 1854-0487
AIQ17 53400765 3 FINSULATOR-XSTH 28484 3340-0765
AlRl D633~ 2025 3 RESISTOR 2K 5% »25H CC TUBULAR 0riz: Lezo25
ALRZ F6H33~6215 1 RESISTOR 520 OHM 5% 25K CC TUBULAR GL123 LB&215
AL1R3 (6333913 1 RESISTOR 390 OHM 53 .25# CC TUBULAR 05123 83915
AlRS 063 3-1035 4 RESESTOR EOX 9% 254 CC TUBULAR g1121 31035
AIRS 1BE0-0055 2 CIACUIT; PSIV: NON~RPRABLE IN 28480 1810-0055

**NOT INCLUDZDR IN OPTION 031

See introduction to this section for ordering information



Models 53008 and 5310A

Manual Changes and Options

Table 7-2. 5300B Replaceable Paris

(Al Series 1420A and 1428A) (Cont’d)

AS = RECOMMENDED
SPARE PART

Reference HP Part o Mfe
: . Gy Description Mfr Part Number

Designation Mumber Code
AlRS 0683-1£35 RESISTOR 10K 5% .25W CC TUBULAR 0iEZ21 CB1o3s
ALIRT 068 3-1035% RESISTOR 10K 5% .25 0O FUBULAR 0rl21 LA1035
ALRS L6483-1055 i RESISTOR IM 5% .2%W CC TUBIH, AR L1zl CR1N55
ALIRY *+ Q6331525 5 RESISTOR 1.5K 5% .25W CC TUBUL AR 01121 LB152%
ALR LG *+ 065384037 L RESISTOR 4624 OHM 1E .125 F TUBUL AR 15299 C4=1/8~TO=4hR%~F
ALRLL #+ 0683-1025 & RESISTOR 1K 5% .25W 0L TUBULAR OiL2: CBLOZS
ALIR1Z *+ 0633-1525 RESISTOR 1l.5K 8% ,256 CL TUBULAR 0lEz) 81525
ALRESZ 263 3-1525 RESISTOR 1.5K 5% .2%% C& Tusul AR oL121 CB1525
ALR 14 3533~ 1035 RESISTOR 19K 5% 25K CC FUBHLAR 01121 31035
ALRLS 18100055 CIRCUITS PSIV: NON-RPRASLE IN 2B&80Q 1#10-0055
AlRLlS Q683~T515 2 RESISTOR 750 OWM 53 .254W CC TUBULAR 01121 ICBTS515
ALRL? 0683~ 2015 a RESISTOR 200 DHM 5% 258 CC TUBULAR 01121 C82015
AlRis 0633-2015 RESISTUR 200 DHM 5% .25W CC TUBGLAR 01121 82015
AlR1R 04832015 HESISTOR 200 OMM S% .25W 0 TUBULAR D31E21 CB2015
ALRZO 04533~ 2015 RESISTOR 200 OHM 5% 254 CC TUBULAR 01E21 CB2015
ARRZ1 0683-7515 RESISTOR TSO O#M 5T .25W GO TUBULAR 0112¢ CaTS5LS
AlR22 NOT ASSIGNED
ALR23 ** 0é83-1525 RESISTDR 1.5K 5% 25K GO TUBUL AR G1121 LB1%25
AlR24 ™ 0683-1528 RESISTOR 145K 5% .25W CC TUBYL AR 0112t CB1S25
AlR25 ** 2100-2061 1 RESISTOR, VAR 200 GHm 28480 2100-2061
A3RZ6 ¥ 0663-2715 4 RESESYOR 270 DHM 5% 298 CL TUBUL AR 0F121 C8271%
HERZT 9633-5115 1 RESISTOR 510 OHM 5% .25W CC TUBUL AR OE121 CA5115
Alr28 Q6831025 RESEISTOR 1K 5% o25W CC TUBULAR 01121 {81025
AlIR29 0682~2035 4 RESISTOR 20K 5¢ .25¢ {C TUBULAR 0L12E LB2025%
ALR3D 056832015 RESISTOR 200 OMM 5% .25W CC TUBULAR G1121 C820%5
AlrR3 0633-2015 RESISTOR 200 OHM 5% 25K £C TUBULAR 01121 LB2015
AER3Z 8683~ 2015 RESISYDR 200 OHM 3% .254 00 TUSULAR 01121 CB2015
AR 33 046832015 RESISTOR 200 OHM 5% 254§ CC TUBULAR 0F1Z1 LB201s
ALR 34 04831025 RESESTOR 1K 5% .25W GG TUBULAR 0E12% L1025
ALR3S 0683-2035 RESISTOR 20K 5% .25W (O Tus, AR 01121 CB2035
ALR 36 06840271 1 RESISTOR 2.7 OHM 10% .25W CC TUBULAR 01121 CB27GH
ATIR 37 0683=2025 RESISTOR ZK 5% .25W CC TUBYLAR 01iz21 - p2azs
AlR 38 8433~1025 RESISTOR LK 5% .23W €0 FUBULAR O1E2Y .BL025
ALR 39 Q683- 2115 RESESTOR 270 OHMM 5% .25W CC TUBULAR 01121 C32T15
AR 40 Q&3 3~1503 1 RESISTOR 15 OMM 5% .2%W CC TuBLL AR 01121 31505
AlR &1 0683~ 33035 7 RESISTOR 33 QH# 5% 2459 CC TURUL AR 01121 L353305
ALR42 0653-3305% RESISTOGR 33 OHM 5% .25W 0O TUBUL AR Q1121 ica3305
ALR43 Dod 3-3305 RESISTOR 33 OHM 53 L2540 Cr TUBUL AR 01121 LB3305
ALR %4 Ded 3~33035 RESISTOR 33 DHM 5% .25 O TUBUL AR 01121 ILB3305
ALR &S Q4683-3305 RESISTOR 33 OHM 3% .25¢ CO TUSULAR 01121 CB3305
ALR 45 0633~3305 RESISTOR 33 0ORM 52 .25# CC TUBULAR 08121 EE Y
AlR 47 0&6583-3385 RESISTOR 33 OMN 5% o250 (€ TUBULAR 2Li21 53305
Al&4n 0683-1005 1 RESISTOR 10 OHM 5% 2354 Cf TUSULAR o112t 81005
ALR 45 063732025 RESISTOR 2K 5% . 25W £C TUBYLAR 013121 LB2025
ALR SQ 2120~ 3416 1 RESISTOR,y VAR 2504 OHM 28480 2100-3418

FINCLUDES SLA;8,C)
A£1S1 Srmmmnase PART OF A1R50: NSR
AlS2z 3101-43684 1 SWETCHG SLi DPDT NS5 1A 125vAC 28480 3101~0684
AlT1 9i00~3012 i TRANSFORMERZORIVER 28480 [9100-3012
A1T? 9100~-3011 1 TRAMSFORMER 28480 @100-3011
LEUL RS 18200534 i iC DGYL COUNTER 284840 16820~0634%
AlUZ RS 18200633 i IC:Ma0a.8. TIME BASE 28480 1820—-0533
ALi3 RS 18201168 i EC DBTL OMBSL 51N FLIP-FLQOP 2T0L% D#8EL5LN
Altig »» 1820-0806 1 EC DETL MC1OE09C GATE 04713 MCioLlo9P
alus 8S E8L6~-0412 1 ROM, 256-5IY 28480 E816-06E2
ALUG RS 1820-125) 1 1L, GIGITAL TTL LS BECADE COUNTER/LATCH 21295 T4LS196N
ARUT RS 18200254 1 IC DGTE SNT4 42 N DECODER 01295 SNT&42N
ALUB RS 1820-06099 1 iC OGTL SN74 93 N COUNTER 01295 SNT 4938
ALyT RS 1820~0432 1 TCILSI CONTROL 28480 1L8Z0~-0632
Aly10 1820-0377 1 IC DBYL SNT4H 80 N GATE 01295 [SHTLHSON
A1UEl E820~0370 i IC DGYE SN74H 00 N GATE 01235 BSNTSUO0N
ARUL2 1825~0586 1 I€ DGTL DMT4L 04N INVERTER 2T0L4% DMTEL 08N
AlU13 RS 1820~3658 1 IC DGTE MULTIPLEXER 0T 263 9311200
AlUL4 RS 1820~1437 1 IC DGTL SN 46AN DECDDER QL2295 SNTAGOAN
ALYLS 1820-03585 1}. EC DGYL GMT4L 03N GATE 27014 OMT&L 03N
ALXAZ 1251~35046 1 CONMNECTOR; 12-LONT; FEM: POST TYP 28480 %%51-35 1Y
ATXUS 1200-0473 1 SOCKET: ELEC: iC 16-CONT DOUBLE STRIP PKG (32660 1-20012-164
ALXUR 1200-0525 1 SOCKET; ELEC; IC 20-CONT DSL STRP PG 007719 58366402
ALY L ## 0410-G423 1 CRYSTAL:UUARTZ 28480 04E0-0423
G905-0479 i GASKET, TEFLON: {Atlt INSULATOR} 28480 r?ﬂi-o&?g

AlAL 053G0-64618 1 BOARD ASSY, DISPLAY 28480 05300-60018

*FACTORY SELECTED PART {Replace with ariginal valuel

*FNOT INCLUDED IN QPTION G01

-4
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FIELD CONVERSION FOR ADDING OPTION 001 {Series 1420A and 1428A)

The following parts are required for field conversion of series 1420A or 1428A Part No. 06300~
G001 eircuit boards into Part No. 05300-60020 circuit boards with Option 001:

A1C30 0140-0192 € fxd 68 p¥ 5% 300 Vdew

A1C31 0180-0428 C: fxd 68 uF 20% 6 Vdew solid tantalum
AICR13 1901-0040 Diode, Si: switching

Al1R36 0683-2015 R: fxd comp 200 ohm 5% 1/4W

AILT 9140-0210 Coil: fxd molded 100 uH 5%

A1U16 0960-0318 Oscillator Assembly: TCXO

1. Remove components C7, C8, C10, Ci1, C12, R9, R10, R11, R12, R23, R24, R25, R26, R36,
Q10, Q11, Y1, and U4 shown in above figure.

2. Install A1030 (0140-0192) in holes adjacent to R37.

3. Add capacitor A1C31 {0180-0428) and A1L7 choke in holes provided near the edge of the
cireuit board.

4. Add diode A1CR13 and 200 ohm resistor for ATR36.
5 Add A1U16 Oscillator Assembly in area shown by dashed lines in the above illustration.
6. Change circuit board Part No. 05300-60017 to 05300-60020.

7. Check and adjust frequency of A1U16 oscillator assembly. Use the procedure given in
paragraph 5-53. Set the oscillator fo the frequency indicated by the marking on the case.
When making frequency adjustments, be sure the ambient temperature is maintained as
closely as possible to 25°C (77°F). Deviation in ambient temperature can cause the oscilla-
tor drift characteristies to exceed the specifications given in Table 1-4. Allow a warm-up
time of at least one hour before making adjustments.

Figure 7-1. 5300B Parts Locations with Option 001 Time Base (Series 1420A and 1428A)
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