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Safely Consigerations

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 carthed pole of the power
source.

BEFORE SWITCHING ON THIS INSTRUMENT, the
protective 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 he 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, etc.) 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 seccured against any unintended
operation.

GROUNDING

Any interruption of the proleciive {grouwading) con-
ductor (inside «<r outside the instiuinen!) o discon-
necting the proizctive carth terminal is likely to muke
this instrumen: dangerous. ITntentivnal intcrruption
is prohibited.

HIGH VOLTAC.E

Any adjustment, maintonance, and conair of the
opened instrum nt under vollage choald be avoided
as much as pnssible and, wieca inevitable, shoulhi be
carried out oniy by a s.iilled, guacificd wersen who is
aware of the ha.ard invelved,

Capacitors insiii» the instraweni taes st be charged
even if the instcament 18 been diseani el G o ils
source of suppiy

Adjustments awd service descril za hLevcin ure per-
formed with pewer supplied to tie fisocwiuent while
protective covevs are ramovind., ey asadiable at
many points ray, if contacted, vaeuil v personal
injury. '

CAUTIONS
LINE VOLTAGZ SELECTION

BEFORE SWITCHINC ON 7T 5 INSTIIUMICNT,
make sure the iastrument is set (o the valiage of the
power source. “urify toat the poware trans{orier pri-
mary is matched to the available line voltage. Verify
that the correct  i3e is installed. (See Seclion 11

GROUNDING

BEFORE SWITUHING OGN O THiIS (NATRUMENT,
ensure that all .levices conureted (o Liis instrument
are connected to ihe proiective (earth) prouna.

BEFORE SWITCHING ON THIS INSTRUMENT,
ensure that the .ine power (mains) pivy s cunnecied
to a three-conductor line power outlet tiiot has a pro-
tective (earth) g.ound. (Groundii.g onc conduarior of
a two-conductor .utlet is not sufficicut.)

/\ ATTENTION /N

This symbol: &, which appears on the 5300B instrument means: Read ti.e instruction manual b 7 e onesticog
the instrument. The first three sections of the manual are particularly important. If the instrument is vpes ated
without reading the instructions, it may not operate correctly.
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2.  This manual describes the Hewlett-Packard
Model 5300B Measuring System Mainframe and
5310A Battery Pack. Section | is General Infor-
mation. Section 11 is Installation. Section 111 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
VIII is Schematic iagrams.

1-3. Description

1-4. The Hewlett-Packard Model 5300B 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 iight-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 eclectrical and mechanical speci-
fications for the 530083 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 MIiz Counter. When
combined with the 53008, frequency measurements
to 10 MIHz can be made.

b. HP Model 5302A 50 MHz Universal Counter.
When combined with the 5300B, Frejquency, Period,
Period Average, Time Interval, Ratio, and Totalizing
measurements can be made.

c. HP Model 5303B 525 MIz Counter. When
combined with the 53008, frequency measurements to
525 Mliz can be made.

d. HP Model 5304A Timer/Counter. When com-
bined with the 5300B, frequency measurements to 10
MHz and time interval measurements to 500 nsec can
be made.

e. HP Model 5300A 1100 Milz 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 (¢r pulses from H0 counts pec minute o
10,000,000 counis per minute) can o metsured and
displayed with six digits ol resolution.

h. HP DModel H308A Universal Timer-Counter.
When combined with the H300R, frequency measure-
ments to 70 M!iz can be made in the A and I3 input
channel. Period can bLe measured 1n Channel B.
Period Average can be roeasured in Channel 7. Time
Interval can be measured with cne o two inpufs (A/
B or B). Time {nterval Avesuire can i aeas o with
one or two inpuis. Events can Lo {oiansed.

i.  HP Model 5310A Battery Pack (avaiiable ac-
cessory). Whea instailed belweea Lie D800G aad a
plug-on, a con.pletely portable factiorsd aa sl
able with 3 to 8 hours o pevaiing i

). HP Model 531173 Digilad- Anasog Converter.
L 1
When installed between (e S306B avd o nicasdce-

ment plug-on, any three, ¢r (50 fonsl signiocnat {wo,
dis, Iy digits coos be converted Lo an wnlog signad.

kK. Model & i2A 00 interd oo Wion astal
led hetween the DICOE nnd a vomps Hae ni-on, it
provides an interface {0 toe flosi il 3
face Bus. Coinpatible plog-ons aciwde U0 DRGTA,
5302A, HI03P. H304A, R3UNA, RaBA, DHOTA, and
5308A.

SCRS L e

1-5. Purpose and Use of Manus!

1-6. This manual provides vj eraihig and service in-
structions for the H30013 Mensuring Systora. When
the information package which s iccluded witi the
associated plug-on is inserted ii.to Soction 1X, the
manual becuomnes an cperating anidt serviee maaual
for the H300D Measuring System dina (18 respoeciive
plug-ons. The 53008 Mainfrome ana e H310A
Battery Pack are covered completely in this mianual.

1-7. The manual is intended to Tamiltarize he user
with his unit. Jncluded are opecation, Wieciy, mam-
tenance information, schematic dingrine. conrpo-
nent locators, a:-d parts lists.

1-8. APPLICATIONS

1-9. The 53008 Measuring System can be used in alr-
borne and ground radio communications and radar

“ servicing, industrial electronics servicing, ad vacioas

other electronics-related fields,  The Batteoy ack

1-1



Models 5300B and 5310A
General Information

(HD' 5310A) enaliles the Measuring System to be used
in field -service eitvations where ac power is not avail-
able or in apvlications which require isolation from
power lines,

1-40, HETRUVENT IDENT!IFICATION

1-11. Hewlcit-Tackard uses a two-sertion nine-digit
serial number (M0IAICCU0), on the back panel, to
identify the instrument.

1-12. Fhe first four digits speaifly the serial prefix and
the last five digits refer Lo the specific instrument. If
the serisl prefiv on your instrument ciffers from that
listed on fhe Lithe page of the manual, there are differ-
ences belween e manual and your irstrument.

1-13. Lower seriad prefixes are documented in Sec
tion VIT and bidher serial prelixes e covered by a
maune ! ol oarcre <heet ineluded with t! oy sanual

1-14. M 2MUAL CHARNGES AND CPTIONS

1-15. The siile page liqts the serial prefix number to
whicn o menea! divertly apples. 17t e serial prefix
nuiber s different from the one Usted, a manual

. change sheet is included, describing the required

changes. If the chonge sheet is missing, the infor-
mation can be supplied by a Hewlett-Packard Sales
and Service Office listed in Section VIII 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

1-19.  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 manuval. The microfiche pack-
age also includes 'he latest Manual Changes supple-
ment as well as all pertinent Service Notes.

Table 1-2. Accessories Available

o DESCRIPTION HP PART NO.
Scrvice Supnort Packare (see Section V for items and description) .............. 10547A
Dyaee she Cards (see Sectior Vofor ilems and descrintion) ..o 10548A
Tadlery Pack: 12 Ve, 4—8 hours operating time ... ... L. 5310A
il to-Apalog Converter . 5311A
S R e £ OO PP 5312A
Rac't Mount Kits:

For 5300 and one plug-0 .. e 10851A
For Twn 5200°s wi h two plug-ons . ... 10852A
Tor 5309, nlug-on, and plug-between ... ... L 10853A
For Two 5300’s, two plug-ons, and two plug-betweens ... ...... ... ......... 10854A
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Figure 1-2. Available Plug-Ons
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General Information

Table 1-3. Specifications when used with Available Plug-Ons

TIME BASE

FREQUENCY: 10 MHz.
STABiLITY:
Aging Bate: <3 parts in 107/mo.
Temperature: <5 parts in 10%, 0°C to 50°C.
Typically: <2 parts in 105, 15°C to 40°C.
Line Volirge: <t! partin 107 for 10% line
Vvertnaiion,

OSCHLATOR OUTPUT: 10 MHy, wpproximately
IV roms at rear BNC, 100Q sourcee impedance.

EXTERNAL LPUT:
1O0Q

1 MHz to 10 Mz, 1V rms into

NOTE
The external input must be 10 MHz for
a corrent display. For examyle, with 1
MYz inpu! the display will be 10 times
greater than with 10 MHz inpu.
TETION 801 HIGH STABILITY TIME BASE
FREQIENCY:

10 M7z

AT TS,
STADMITY:

Aning Rater <2 parts in {07/ma indtially, <1 part in

107 7mo after 2 months.
Temperature: <O parts in 107, 0 o 50°C.

v

Line Voltage: <15 partsin 107 for 10% line variation.

CSCiLLATOR ouTPUT: 10 MHg, approximately
1V rms at rear nanel BNC, 200Q source
imypedance.

EYTHRMAL INPUT: ! Lo 10 MHz, !'V rms into 500Q.

GENERAL
DISRLAY: =-Ihgit, 7-Segment Matrix. Solid state
LED display (Gallium  Arsenide Phosphide

Light  Emitting Diodes) incnding decimal

paint ard annunciator units.

QVERFLOW: LED lght indicates when display
range is exceeded.
tolds reading between

DISFLAY STORAGE:

samplas

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

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

PUSH TO RESET: !‘ront panel pushbutton switch
resets all registers and Initiates a new meas-
urement. Pressing this switch also test lights
all the display LLED 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 He, Y5 Va maximum (depends on plug-on
module). Maintfrome power without plug-on nomi-
nally 5 watts. Battery operation: with 5310A re-
chargeable baitery pack see D310A specifications).

WEIGHT: Net 1.5 kg (8-1/3 Ib), shipping 2.5 kg
(5-1/2 1b).

DIMENSIONS (with snap-on module): Height, 89
mm (3-1/2"), Width, 160 mm (6-1/4"), Depth,
248 mm (9-1.4").

MAINFRAME/PLUG-~-ON COMPATIBILITY:

Piug-On Display Digits
5301A
H302A
5303B
5304A
5305A
5306A (Frequency)

(ACV, DCV, OHMS)

5307A '
5308A

XD NIXL I I
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Table 1-4. Accessory Battery Pack Specificaticns

5310A BATTERY PACK

Provides battery power to 5300 mainframe and plug-on modailes from reciargeable Nioxel-
Cadmimum cells.

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

4

Operating Time: Minimum of 3 hours operation (typically : hours) at 20°C to 3070 (oped
ating and charging temperatures, depending on plug-on used).

Recharging Power: Provided by 5300 mainframe. 18 hkours recharge thme {0 inhianam
level (indicated by LOW BATTERY indicator) to full charge.

- CAUTION

MAXIMUM RECHARGE TIME IS 24 HOURS. MORE
THAN 24 HOURS OF CHARGING MAY OTAMAGE
BATVTERIES (REFER TO SECTION V).

- Low Voltage Indicator: Solid state warning light begins to glow when baliery voltage doops
below minimum level (approximaely 10% remaining charze).

Line Failure Protection: Aliows instrument to be operated in LINE posilion with culcidic
switch-over to batteries if line voltage fails.

Operating Temperature: Operating (0°C to H0°C. Chargingz 0°C to 4070, n aialrame aot
operating.

Power Requirements: Charging power via 5300 mainframe nomiinal 7.5 witts.
Weight: Net 5 lbs. (2.3 kg). Shipping 6-1/4 ibs. (2.9 kg).

Dimensions: When battery pack is installed between 5300 acinfrane wd plas oo e tus,
Overall height is increased by 1.5 inches (:38.4 mm).

WARRANTY: BATTERIES ARE NOT WARRANTED.
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SECTION 1l
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides instructions for unpack-
ing, inspection, preparation for use, storage, and
shipment.

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, ete. If the instrument
is damaged or fails to operate when used with the
associated plug-on, notify the carrier and the nearest
Hewleit-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 insirument 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 Ibs. 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°C).
c. Maximum temperature: +167°F (+75°C).

2-8. POWER CONNECTION
(I.LE.C. Approved)
Commission).

5

(Tnternaeiional  Ceriidechinical

cfw’:’iqn

Before piugging instrument (#io ac powar
line, be sure the :ine voliacs exizlios sive
switch iz sroperly positisr:d an V.2 <
rect fusa i3 instaii~d.

2-9. LINE VI TAGE. The cosaler tay hie operated
from either 95 {0 130 ov 196 to L0t Voo (789t 440 Haz).
The instrument is supjpiied with o 110V {use; be sure
to change this Tuse for 230V aoeraiion (see Gabie 2-1).

'l‘abiv‘ -1 11H2356 Vaoll Caoaversien

) B R T
i 116% (:]-)' 130) PoLeey o
- e o
Slide Switels | L ; P
!
b3 Avap siers |
AC Line Fosc £ blow (15172000 Gl
{ (CIGRY i arln

2-10. The unit i« ship; od vecdy Tor 35 80 020 Yae oper-
ation; check {Le line voliage wuse jrior oo doniyiog ac
power to the v..it. To change tie 1iHV 25V switeh
and the fuse proveed as funows:

At vear of unii:

a. Disconncet power cored {ism unit,

b. Press suad turn FUSE kaob counieciockwise
and remove the {use.

c. Replace fuse with one of correc! o0 (See
back panel.)

d. On boltem of unit siide iae [N6 VO TAGE
selector switeh 1o the corvect vollnge v b o sCrew-
driver in the siot.

CAUTICX

if “115" is visible on tiie L.NE VOLTLGE
selecior switch, 85 0 139 v&i3 hive vail-
age mus: ce used. if 230" is viziUie, 150
to 260 iir.z voltag> must be used.

e. Continue with 1astatiation,

«2-11. POWER CABLF. The jnsan ool a0 o0

with a detachuable 3-wire power cafie. wel v to

2-1
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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 alternate 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. Disconnect 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 RATFE 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 sliding them rearward.

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

d. Witl the latches fully exiended 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; if ditficulty 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 together.

whstandnon

f. Check the position of the laiches fto ersore
that castings aie propecly mated and foichiil. When
properly latched, latches © suit pel prowrude past
rear-edge of casting an.d there shiouid Le a paper-thin
space between plug-on and 5:300.

g. To separate the H3G0O from the plug-on, pull
the two-side casiing latches [ully rearward, (again s
necessary to press the intch bandles gediy aovay lrom
the center of the instrument to uniock them).

h. When latches are fuily extended vearward,
the 5300 and plag-on castingrs siioala i« scpaiaced by
about 1/8-inch.

i.  Lift 530G gently away (rom plrigz-on.

2-15. PORTARELE OFPERATION

2-16. The 1’ Model H310A Bailery Pick canowes the
Measuring Svsiem to he used in arcis somcaed Jrom
ac power sources. The Battery Dack ol up to 8
hours portable operoting  ltie bel, o vechargl o,
Tables 1-2 ard 1-4 list the [IP B3H0A Oaticry Pack as
an available accessory. Docuarntadion is also in-
cluded in Sectici TV througi VI of s rnnaal

2-17.  Ta prepare the 5300 {00 patabie operation,
turin POWER {: OFI ifud cow), disconieel oo power
cord, refer to 1Migure 2-2 a d procond oo follows:

a. Set the plug-o, on s el oo a {Tal swrliace
with the front-janel {ocing you.

b. Turn ine 5310A Batlery Pacik iight side up
J.OW BATTERY LAM{ on the leit) with Dront-ponel
facing you and slide thie side-custing iaiches all the
way to the rear of the unit. The ladch Jisudies musi be
pressed gently away {rom the center of (he unit to
“unlock” them before sliding them rearwai-d

c. With the latches exteaded reasward, niale the
plug-on to the H310A Baltery Pack by ypilacing the
5310A on top of the plug-on.

d. With the 5310A properly posilioned on the
plug-on and the latches fally extend.d rearwird, an
equal space should be visible (about 1/8-inch wide)
where castings meet.

e. Press down gently on top of e B3I0A and
push the left and right {atches forward, Castings will
be brought together (see CAUTION in Paragraph
2-14).

f.  Check the position of the loicher
that castings are properly mated and latchbed. When
properly latched, latches should not protimde past
rear-edge of casting and theroe shouid be & paper-iiin
space between plug-on and H310A Batlery Vack.

f o ensure

e
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STEPB

Figure 2-2. Prepaﬁng 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 handles fully extended rearward,
mate the 5300 to the Battery Pack by placing the 53300
on top of the Battery Pack.

i. With the laiches fully extended rearward and
the H5300A 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 H310A Battery Pack and 5300.

I. When the selccted plug-on, the H310A Bat-
tery P’ack and the 5300 Measuring System are inter-
connected and securely latched, perfarm the check-
out procedure as follows:

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

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

3. If BATTERY LOW lamp is on, turn 5300
power off, connect ac power to 5300 and set
H310A BATTERY switch to CHARGE for 18
hours minimum. (See Section V, Paragraph
5-60.)

installation

CAUTION |

Maximum recharge time is 24 hoirs. 3ol-
teries maoy be damaged by heal I e
limit is exceeded.

4. If unit failes in operate, check interconnection
of H00, HB310A, and plug-cn 1. use (f prob-
lem peisists, refer 1o Sectien V., MAINTIEN-
ANCE.

5. Refer (o Section 1X for the pleg-on module
used and perform  the porformance check
procedures for that plug-on.

m. To scjarate the 5300, 5310A, anv plug on,
pull the two silde-casiing iaiches on tae 2300 fully
rearward, (again it is necessary to press the latch
handles gentiy away from the certer of the unit to
“unlock” then).

n. When latches ave fUlly extended rearward,
the H300 and H31UA castings should be cepacited hy
about 1/8-inch.

0. Lift the 2300 gently way from e DITOAL

p. To separate the D3T0A Boitery Tack i{Lom the
plug-on, repend stops my, n, and o.

2-18. MAINTENANCE
2-19.  All Maintenance informaation is coutained
in Section V.

2-20. ALTEFRMNATE POWER CABLES

2-21.  'I'o accommodate the different power recep-
tacles used throughout thae world, this besocciment is
supplied with one of the power eables shiowa in Fig-
ure 2-3. The c¢able suppiied for use in the United
States meels (e gpecifications esinblished by the
International  tlectratechnicad  Comssies (100,
The male connector of this cable v o NEHMA vpe and

the female connietor is a CE L (epe.
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POWER CABLE +P NO. 8120-1689
(Germany, France, Sweden, Netherlands,
Yugosiavia, Belgiurm, Norway, Finland)

POWER CABLE HP NO. 8120-1351
Great Britain

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

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

Figure 2-3. Power Cuables
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SECTION 1l
OPERATION

3-1. INTRODUCTION

3-2. Operation of the 5300B is simplified through the
use of only one multiple-function control. By itself,
the 5300B is not useable for measurements, thercfore
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 (o Section (X for
more information on specific plug-on accuracy.

3-5. FRONT PANEL

3-6. The 5300} front pane! (Figure 3-1) contains the
SAMPLE RAT®& control, which incorporisies the
power on-off (’'WR QI“I") functiva, the disyasv-hold
(HOLD) function, the 1.10D display dijit segments lest,
and the mantal reset ‘anction. '1he cight-Jdigit dis-
play and the display annunciadors cecupy the re-
minder of the {30t pancl.

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 relains
a displayed value indefinitely. Push the
SAMPLE RATE control knob to manually re-
set 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 = (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.

‘4. Display. 8-digit dispiay of data.

2. 'The LED display wi'i show for a tesis
A MAIN
ovenriow tiowaton A0
IR UPf—N

A N
T T T T4

FIVE DECIMAL
FOINTS

2. A1J1. 50 pin connecter provides iniervoen-
nection witli plug-on.

3. Display/Anrunciators. 172, Witz Niiz: iy,
when meansurement! oceurs in iz, kidz, or
MHz range, respectively.

S, MS, uS: tlights whon metsaremenis coeur
in  seconds, milliseconds,

respectively.

DL CrORACHIGS,
C: lights wiien insirument Main Gate is open.
“Counting” is occurring.

Overflow Light: Tighis whoen e waeasare-
ment exceeds the display capacity.

Figure 3-1. Front Panel Controls and Indicators

31
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3-7. REAR FPANEL

3-8. The rear parel (Figure 3-2) contains the ac input
power cennector, the fuse, the external oscillator
Jack, anr? e oscitlator frequency adinstment.

3-9. INT-EXT Switch, The INT-EX'T switch located
neur the nower transformer allows the use of an ex-
ternal 10 MHe frequency source instead of the internal

oscillator,

3-10. 5300B 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
HI* Model 5301A 10 MHz Counter is Section IXA.
The operating information for the HP Model 5302A
50 Mtz Universal Counter is Section IXB.

3-12. 5310A OPZRATING PROCEDURES

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

INPUT-VOLTS AC

1157230 +13% - 17%
48-440tHz 25VA MAX
SELECTOR SWITCH INSIDE

C\ SEP‘AL NO.
03508

T14852A

1. Fuse. Use a Listed 0.3 Amy slow-blow fuse
for 110 Var or a Listed 0.10 Amp slow-blow
fuxe tor 230 Vae,

v Ac Fovier Connecior. onnect the source of ac
pewer Lo the rear-panel ac vower connector.

200 00C lack. When INT-EXT switch located
near the power transformer is in INT, the
instrument uses its internal 10 MHz Oscillator,
and o 10 Mtz signal, 1V rms into 100 ohms,

120V 300mAT
240V 150mAT

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

4, 0SC ADJ. Adjust internal 10 MHz oscillator
frequency. (With Option 001 Units, the
adjustment 1 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. OVERALL 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 thatisthe
basis of all measurements made with a main-
frame/plug-on combination.

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

a. Display — aneight-digit strobed solid-state LED
display with required decoding and driving
circuits.

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

¢. DataControl Read-Only-Memory (ROM)(A1U5S)
— controls data multiplexing from the counters
to the display.

d. Time Base (A1UJ2) — an eight-decade 10 Mliz,
automatic time-base divider.

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

f. Time Base Reference Oscillator — 10 MHz
crystal-controlled 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 linevoltage or dc power from the battery
pack.

4-6. These functional blocks of the mainframe may be
interconnected in several ways to provide different
measurement capabilities. A typical system inter-

connected for frequency mieasureineal is s own i the
block diagram, Figure 4-1. The major signai and control
lines are all rosted thiough the; lug-cn cnsector, iothe
plug-on moduic, which deterriiites measu. cment func-
tion as well as providing ithe input signai inierfaces.

4-7. The four-wire d-ta bus cordies the svsi~m data
between modules in a binarvy-coded d eime ), gl weinl
format. Data can flow froim the Jecionie conaniory fo lae
display and to the plug on moduie, oy fiar s e plug-on
module to the display.i'he teansfer ol a o Hiedisplay
iscontrolled by a 3-bit hir.ary code {Lrigil Al reas) which
is generated by the display scan cireuiis. A 10 code
(Digit Select, controls il date ouiput roas e counter,
With most plug on modules the djs'nawd lnmrm wtionis
the stored convents of the counter (ATUL U, iond UdL Tn
these modules, the digii address nes ave wived directly
to the digitselevtlines within the oddles i 1120806
Multimeter Counter is used with Loemaiofraae (inany
mode excepl thie frequency mmi"), ihe B Conirol
Read-Only-Metwory (ROM) aliers <L dirii seiocicode so
that the least significant decade couidor, faich (A 403,
A1UB) is not used. This forces a sicdigii dispiay, wiich
is the maximum display possibie using the
multimeter/ccunter in the stated operaiing modes.

4-8. The A1U2 time baseis also prog- . mimed by a3-hit
time base code which can select any {ime fare division
factor in poweis of 10, from 10¢ {o 1"‘ The time base
output may alsc beselected aut wvatiendy o or the e
range. In the aulo-ranging mode (e winge is indicated
by the number of exponent puises gererated vy the time
base and the co.trol madule, These pulirs sre counted,
stored, and decoded by antevponent reistor in Lhe plug-
on module, which then provides the drive to the
appropriate dec.iaal point and units iadicators in e
mainframe.

4-9. The inpu! signals {v the counior vana the Foie base
are routed thicugh the control circuit, 10 w typical
frequency measurement, as shown in (he bioek agram,
the F1 input to the counter is derived from the input
amplifier of the plug-on module; and the {ime baseinput
F2is the refercnce frequency from tlie oy stal oacillator.
In a period average measurement, waich s the

reciprocal of frequency, these signals ‘ae rovoysed. in
addition to the 2 input, a 1 MH7 inputioc the tine base is
provided which bypasses the fivst tivi o bizse docade and
the control module and allows awlroo; down to a
single cycle of the input signal.

4-10. DETAIL.ED CIRCUIT OFEAL 0N

4-11. The following paragraphs desciihe detailed
operation of each of the functional circuic L op - s in
the mainframe.

41
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Figure 4-1. Simplified Block Diagram




4-12. Eight-Digit Dispiay

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 inverters
inintegrated circuit A1U12) generates a scan rate signal
with a frequency of approximately 8 kHz. This signal is
counted by 4-bit counter A1U8. The three most
significant output bits of A1U8 (Digit Address X, Y, and
7) are decoded into eight separate drive lines by A1U7
decoder. Each drive line enables one of the eight 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 delailed 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
A1U14 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 fout bits of data on the
data lines at a given time.

4-16. 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 the decimal points and
the C (gate) lamp simultancously, but each indicator is
enabled separately at the time that the corresponding
display 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 (ILH L for DA 7Z, Y, and X lines, respectively). At
the same time, A1U7 decoder enables display digit DS6
via AlQ7. Although all decimal points are driven
together by the single multiplexer output line, only
decimal point 2 (associated with display digit 1DS6) is
enabled at this time in the scan cycle.

4-17. When an HP 5306 Multimeter /Counter measures
negative dc voltages, thedata code foraminussign (HH
I. LL for Data D, C, B, and A respectively) appears on the
daia lines when the digit address code is five (11 L Hon
the DA Z, Y, and X lines, respectively). The minus sign
detector (A1U15 A, B, and C) detects the code for a minus
sign and, via transistor A1Q15, pulis pin 14 of A1U14
low. This places a minus sign (segment g illuminated) in
the third most significant display position, DS3.

ineory ol Uperduoi

4-18. Counter

4-19. The counler consists of ALU T Hex decadecounter
circuit, A1U6 single decade counter, A1 U Iaich, and
A1U10B which functions as a multipleser.

CAUTION

The A1U1 counier is a iarge-scaie MUS
integrated circuit. its inpuls are susceplivie to
damage by high voitagas (1 5.5 voilrj and stalic
charges. Furticular care shouid e eyarcised
when servicing this circuil or iandliag it unaer

conditions where siatic ciiwrzos ooy Lwid up.,

4-20. The A!Ul couanier consists of aix decade
counting elemimnis, an overfllow rogister, o 20 5it lateh,
and output multiplexing cireuils. Figure 42 13 a basic
block diagram of ALUL. The counter cun qocnmulaie
and store up to | millicn pulses at its inpri. The input
triggers on the positive-going edpe of e fupul palse,
which is derivesd [rom tize conivel circwit, ATU9. The
AlU9inputsigialis the 'L sipnal “roin thiejdug-on. The
TRANSFER input at AU treasfers dato Som the
decade counters to the lateh cireu’ts whon  the
TRANSFER linc is low. When the TRANGSER e is
high, data is stored in the latch civeails, T RESET
input at pin 11 resets the decad-s vw oy e UGS
signalis high. OGoemillion oemare inp counisinto the
counter sets ti.c overfl.. v rogiste, waich couses the
OVERFLOW ouniput al pin 7 to go high {vllowing s
TRANSIFER sijpual.

4-21. The counteroutpu! isavalds oo Hpilatatime
as a four-bit, binary-coded-dec’and sigoaal (ogieai |s
high). The digit relected al thie aulnat '+ defvimiinea by
the binary-coded X, Y, aad 7 Unes at jdae b, 9, and 1),
Binary 0 (all low) selecis the leas! sigsifivand decade.
Binary 5 sclecis the most signilcani ve-ule in the
register. A code ¢f binars 6 vr 7 wiil=nl 2l ootputs high
which allows oiher data fcom e lay wa o Som high-
speed decade A 111G to beiase tod I place ol Lhecoanter
data. If no other data is presenied, the dieniny vomaing
blank. When a count of 20,600 has been i czisteced In tne
counter (decades O to 4), the ouiputiabolied “97 goestow,
This signal is used during autor:ng oz, o vogister a
reading of 9% or greater of fuli scaie.

H
Is
i
1

4-22. The high speed decade counter, AIUS, riovmally
divides the measured siginal before the signal is npplied
to A1U1l counter circuit. An except.en is when the
measurement plug-on is an HD 5365 Muilim-
eter/Counter operating in certiain modes. Soe lhe
following paragraphs for information about hiow the

. ROM outputs control the counter address lines and the
A1U3 latch control lines.

4-3
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Figure 2. A1U1 6-Decade Counter Block Diugram

4-.3. Dzte Control RCAY

424, The data control ROM, A1UH, performs three
basic fvnedons: (1) alters the digit select codes from a
meastnrement plugon, and therefore, controls the
multiplexing of data from the coun‘er circuits to the
dispiay cireuils, (2) supylies control signals to A1U3
Jlatech and A1U1053 multiplexer, and (3) generates a
minus sign control signal when a 5306 Multim-
eter/Counier is vsed to measure negative dc voltages.
The following paragraphs and Tables 4-1,4-2,4-3, and 4-
4 deserie coch of these functions.

425 The dirit select code from the plug-on supplies
three of the five A1US ROM address bits (inputs D, C,
and B). With all plug-ons except the 5306
Multimeter/{ounter, address bit A is high, and address
hit 1 is igh exespt when the digit address code is five.
Under these operating conditions, the HOM decrements
the digit select code by one and supplizs the resulting X,
Y and Z code (ontputs Y2, Y3, and Y6, respectively) to the
data counter address inpuls. ROM output Y7 enables the
outputs of lateh A1U3 when the digit select 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 couses all data outputs of A1U1 hex-decade
connterto e high, and allows the A113 latch outputs to
contro! the data bus. When the digit select code

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 A1U3 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 chms or
volts modes, the HOM does not decrement the digit select
code by one. The presence of a 5306 is detected by the
ROM becausethe 506 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
circuit. Its 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. A1US Data Control ROM Listing

INPUTS oUTPUTS ]
PIN ¥ 14 13 12 " 10 15 9 7 6 5 4 IR
LABEL £ D c B Ensble ) Y7 Y6 Ys Ya 3 2 | v
FUNCTION |DIGS| DSX | DSY | DS Z Reset | 5306 | LE z ve | us v X | Minos
o [t 1 L. 1. L L i L Liw L b o
1: L L L Y S 53 s ) 1 H H L 1 H H
2 I I Ll n L L H 1 L [T O VR i
30 L | 1 L | H | B T H | B | L | B | L |01 |'n{wu
1 Lol u T TR [T B T A T 1 il [ |
5 | L | L |H L | H L 7 | H ] H | L | L [ d]n
- 6 L L H | H 1 i L | H i 1 il 7 1. H |
70 L | L.y A | R IE i L {H | 8 |8 | L L |l 8
Tl AT L L L L Lo v o L i | oo e
9 L H L L 5 L H H L H [ L L H
oL H L u L i L H B L H I ] H i
11 ] woiH L.} B I'H L H | | & | H L] L i B
12 L H i L L i L H L [ U L O O A T B
13 L H | H L | u L H H L H | 1 d Ll H
14 I H H H L L L 1 H L H H i i
Clw T 8 |8 | n 8 & [ v [wa w8 (v jw a0
R 16 H L 1 l L I 1 H Lo Tl Lo 1
o L7 | B [ L [T [t H L H L | W R L[ H s H
15 H L L i I I H HofL 1
19 H L L H i L H H L | R i
20 | v 'L 'm Lo [V VS 1 O O P A e
2l | H | L H | L H L. H | | L | B |2
22 n L i H L I L H H ;L H
2B | H L (w6 |8 L T wma w0l ¢
24 H H 1 L 1 P O PN O OO L W
25 H 7 L L H L H H i | H i
26 H | 7w | L | n I L P T I L A | L
27 H H 1. H H L H H H o H | .
28 | H i H ! i L L n| oL } I
2 | H # | 7 | L |=n L H H LR L
30 H )l n_ | L L oL e i L n
3l H H- | H v L H i n ol H | L
ALL | x| X x [ 'x | x ' n i n T I i

NOTE: Nonshaded ROM Words are used only with 5300 in voltage or resistance meastivement modes

SIGNAL FUNCTIONS AND CONDITIONS:

INPUT A. High during normal operation, low wi»n 5308 plug o is used {exeapd,
frequency mode). Controlled by Y8 outjiut.

INPUT B, C, and D. Driven by Digit Select 7, Y, and X, respectively (fiomn pluag oo,

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 digil b is dis
played) and sets all ROM outputs high.

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

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

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

OUTPUT Y4 and Y5. Control multiplexer ATULORB. Normally Y4 is low, Y5 is high and mea
sured signal is first counted in A1U86 decide counter. The output of ALUG
is applied to A1U1 hex-decade counter. When 5306 is used in oy inode
except frequency, Y4 is high, Y5 is low and A1U 108 multiplexerioutes
measured signal directly to A1U1 hex-decade counter (Y4 - Y5).

OuTPUT Y7. Goes low at digit select code zero (except when H306 is used i voits or
ohms modes) to allow output of A1U3 laich to be placed on daia iines.
OUTPUT Y8. Drives address input A. Normally high, but goes low when 530( is used

in any mode except frequency.

4-H
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Tuble 4-2. ROM Sequences for 5301 A, 53024, 5304 A, 5306A (Frequency Measurements),
and 5307A Plug-Ons

INPLTS OUTPUTS
Piki # 14 13 12 1 10 15 9 7 ] S [ 4 3 2 1 ENABLED
[_taee [ e [ o c B | A [enae| va L'y [ve [vs 1 va [va | v2a[ vi|oseiay
FUNCTION | DIGE {DSX | DSY | Sz | 5306 | Resst | 3306 | LE z us | U8 Y X | Minus| ODIGIT
vl oo o o H L. H H ! H H H | ogsm
30 I VI S T P I PO T L H vl L] AR B 1]
o ol o Lroim O R L PR R 1 NS BT R O O O T
29 v olnoin I 3] L H n I H L T L H 3
LI VTR Y O I O R A R R O R [ a ] e Ll e e e 4
S T T v 0 O o 0 A o s 0
i 1 (A T RO BT H H H L I. H H 6
4 K Wi H vl n 1 w fu fw i n e T e s

NOTES: 1) With these plug-ns, the digit slect code from the plug on is the same as the digit udd:ess code sent to the plug-on. Therefore, the
binary digit select code corresponds directly to the digit being displayed.

21 'The high-speed deciste in the riainframe (A 1U6) always supplies the leust-signiticant displuy data; the most-significant display position
19 always blunked

Table 4-3. ROM Sequences for 5303B, 5305A, and 5308A Plug-Ons

INPUTS OUTPUTS
PIN ¥ 14 13 12 | tt 10 15 9 7 [ 5 4 3 2 1 | enasLeo
LABEL € D c B A Enable v8 Y7 v8 Y5 Y4 Y3 ¥2 v1 | pispLAY
FUNCTION | DIGS [DSX | DSY | DS Z | 5306 Reset 5306 | LE z us ) Y X | Minus} DIGIT
1 H H [ H | n H L. H H J H [ H L H L H | oasD |
W 17 | ;,75 LbH L i Loln tu L | H H | H 1
s (£ T L ¥ "71 L H L H H R H L] L I H | 2
o ! 21 HH 1 H | oL H L H H | Lo H I Y Hl vl 3
8 29 H H H 1. H L H H 1. H L. H L H 4
AN UL T S S NI SR O L 1. A
3 I I L H H 1. H H L H L H | #u H 5
o 2 JU .. N : SRLTUN S SN SNNSL IS (U L .
27 H H L 1t H L H H [_u H I. L L. H 6
iy N B L e e RN W P S . - - —_
2 { I, H 1 i I. H H H H 1. L H H 7 (MSD)

MOTES: ') These plug ons subtract one from the digit address code and supply the resulting digit select code to the mainframe. The ROM subtracts
one more unit from the digit select tode und uses the resulting binary code (X, Y, and Z) to «.idress the decade data counters. This allows
one decimal display digit to be supplied from the plug-on (displayed in display digit #), the high-speed muinframe decade (A1U8) to be
displayed in display digit 1, and the six-decade counter ({A1U1) to be displayed in display digits 2 through 7
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Table 4-4. ROM Sequence for 5306 A Plug-On (Volt and Ohm Measuremerits)

NPUTS OLTFUTS i
- PIN ¥ w | 18 [ 12 [ 11 ] 10 15 ) 7 6 5 s 3 2 1 | EnasiLen
LABEL E | o | c B | A | Enable | Y& | Y7 | v6 | vs | va | vs | vz | vi| oispLav
FUNCTION | DIG5)| DSX [ DSY |DSZ | 5306 | Reset | 5306 | TE z | us | T8 | ¥ x -A‘.mujh_‘“—[_)‘lﬁlrnq
SELI N S O N O O L CHN NL=JN SRV NN MR LA UL ! ol tush
RN TS N S SN SNSRLCIN INNLCIRY ST N IO SN SR S S L LIS LU SN R
20 ] n L [ H 1. 1. R O A T H L L 2
© e8| n H H [ DN R U O O TP O T T AT (O PO
- R |18 | H Ll ot | v v w | n 11 {n Lo [ 4
u | L[ H [n | [V I NV O O P L D T I TO R
P = w I N A T Lo 6
s | vl Tu J vl e e ey fa in Lofoo e !
ABOVE SEQUENCE OCCURS WHEN “FAST” BUTTON 1§ DEPRESSED
2 | H | H L L] L I L [ n L L [ s I R TI E
SO e R D i N NS I B O O B
3 I L T T O P O T A R L TR T .
G2 I T NP PR TR O P DO P U NIV VR O O VO PR 5o
g el a e Pl | e [T | Wi i s
s | L ] L | nfmn L L L | n = 1 nojoH Loj owu L
© Ja W w fH Tw o F’*_l A TN O T L O T T T T PO A
22 H L H H L L L H H L H ] L LopoT oM

ABOVE SEQUENCE OCCURS WHEN “FAST” RUTTTON 1S NOT DEPRESSED

NOTES: 1) With these operating conditions, the ROM X, Y, and 7 outputs are the same as the digit seteet code foam the plu o

2) The ROM detects a 5306 plug-on in these operating modes, because the plug-on reaponds to a digit address code of 5 ATUD, pin 16 coen
| P 3 ;
|

low at this time) with a returned digit select code of binary 6 or 7. 'i’his causes output Y& (A 10D, pin @) "o go low aned lalches (e M inte
the sequences shown ahove.

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

nm

4-28. The AV12 Time Base is 4 large scale Integrated
circuil containing cight decade-divider elements. Figure
4-3 shows a buasic block diagram. It accepts a maximum
mput frequency of 1Y MEHz 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 AT1U2(11). The number of
stapes usod to divide the input signal is determined by a
S$-vit binarv-ceded seleet code (pins 7, 4, and 8). Division
fuctors of 1 through 10 can be selected. The first
dees e 2hieze imay be bypassed by a second input whose
maximum frequency is 1 MHz. Thisinput can be divided
by scaling fuctors of 1 through 107. The precision timing
and autoranging required for frequency and period
average measurements is provided by the LOG output at
pin 1. Duriag the first 10 seconds of a frequency
meuasurement following reset this output provides only
g pulses. The firsl pulse triggers the gate opening at time
0, thercatter pulses arc obtained at 1, 10, and 100 usec, 1,
14, and 0 msee, 1sec, and 10 sec. During auto-ranging,

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 en:ibles the Stop Pulse to be selected. The
time base can be cliared to zero by a positive reset pulse
at pin 14.

TIME BASE CODE/U2

GATE TIME TBC TBB TBA
1 us 0 0 0
10 us 0 0 1
I ms 0 1 0
I ms 0 1 1
10 ms 1 0 0
18 1 0 1
1S 1 1 0
108 I 1 1
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Figure 4-4. A1U9 Control Block Diagram

triggers and then gated to pins 5 and 20 as the TIME
BASE INPUT and COUNTER iNPUT signals. T'o
maintain optimum drive to the MOS circuits, these
outputs arenot ronted through the piug on. During reset,

F1 remains at a highstaieurntil the opening of e yntes.

4-29. A1U9 Control

4-30. The signal gating and measurement cycle control
for the measuring systein is provided by A1U9 Control
integrated circuit. Figure 4-4 shows a basic block

diagram. The functions provided are: gating of signals NOTE
i to the counter and time base, sample rate control, and
provision for RESET and TRANSKFER signals. Parlicular care should be taken during
‘ servicing to avoid excessive capacitive loadin
4-31. The F1 and F2 inputs are shaped by Schmitt- of thesegoutputs with probes.p N

4-9
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432, The Main Gate flip-flop controls gating of the
counted signals. The flip-flop can be sel or reset by low
signals a* 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 1.LOG input pulse opens the
gate. Subsequent LOG inputs will not affect the flip-flop
until the ) 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. Setting this flip-flop enables the
next1.OG polse to closethe Main Gate and terminate the
measurement.

4-33. During manual operation, the MAX TIME signal
enables the closing of the gate at the predetermined gate
time. aring avtomatic operation after the counter has
reached 9% of full scale, the “9” input enablesthe closing
of the gate on the following 1.LOG pulse, which always
ocenrs hefors 990% full scale is reached. The number of
LOCG pulses oceurring while the main gate is open
appears at the EXP output (pin 12). This number of
pulses ndicates the number of ranges through which
the time hase has automatically stepped and is used to
determine e correct  decimal point and  units
indication,

4:34.  As soon as the mam gate cluses, a Transfer flip-
flop triggers to provide a low outpul to transfer data
from the counter to the display. The display cycle is
initiated by the rising edge 1t the MAX TIME input
which triggers the Sample Hate M.V, The sample rate
cavactor begins charging through the front-panel
SAMPI I BA™TE control. At a point approximately
hotfvvay np the charging curve, the TRANSFER signal
is removed. When the peak charging voltage is reached,
the Reset fTip flop triggers, providing a high signal at
the RIS antput. At this point the discharge of the
sample rate capaciforis initiated. The discharge time is
a few milliscconds. At a point halfway down the dis-
charge curve, the RESET signal is removed.

4.25. At the beginning of the display cycle, the time
base input is gated off by un Inhihit flip-flop. The
INHIBIT signal is removed at the end of the capacitor
discharge. ‘i'he time bLase input is then gated on,
beginning a new measurement cycle. An INHIBIT
signalis uvailable to the plug-on, providing a low signal
during the display cycle. The displayed information
may bedisplayed 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 supplics a low MANUAL

RESET signa! to clear the display.

4-35. Time Base Reterence Oscillator

4-37. Gate AIU4B, crystal A1Y!, and associated
components operate as a 10 MHz oscillator. Minor
frequeney adjustments are made by adiusting capacitor

A1C10and A1C11. The oscillator output passes through
buffer gate A1U4A  whose complementary outputsdrive
differential transistor pair A1Q10 and A1Q11. The
differential pair converts the ECL logic levels of the
oscillator to levels suitable to drive following TTIL.
circuits; the duty cvele of the resulting signal is set by
resistor A1R25. Atter being buffered by the inverters
within A1U1L, the 10 MHz signal is supplied to therear-
panel OSC connector and to A1J1, the plug-on attaching
connector. An external oscillator signal may be
connected to the rear-panel connector, and after being
buftered by A1UI1! it is applied, in place of the internal
oscillator, to the pluc-on.

4-38. Power Supply

4-39. The power supply is a small, high efficiency
power converter capable of supplying the necessary
output voltages for the analog circuits, Light-Emitting-
Diode (LED) Display, and digital circuits (see Figure
4-5). The unit will operate from 115 Vacor 230 Vac, H0 to
400 Hz or {rom an accessory battery pack, such as the
HP 5310A, which has nominal output voltage of 12V,

4-40. Input power, 115 Vacor 230 Vac, is stepped down
by T1 and rectified by bridge rectifiers AICR1, CR5,
CRS6, and CR7. Capicitor A1CH protects these rectifiers
from high voltage transients in T1, and A1RS8 prevents
A1CH from charging to an excessively high voltage. The
de ouiput voltage from the bridge rectifiers is nominally
+22 volts, when fully loaded by the mainframe dc-to-ac
converter und the battery pack under CHARGE
conditions.

4-41. The deto-ac converter is a blocking oscillator
converter using u single switching transistor, A1Q17,
with the de¢ inpul voltage available across A1C6.
Resistor AIR35 supplies initial start current into the
base of A1Q17 to start oscillations. Diode A1CR9 allows
base current to flow to A1Q17 during normal operation
with capacitor A1('23 as an ac bypass. Printed circuit
wiring is such thiit no drive voltage is applied to A1Q17
if A2 Regulator Assembly is removed from its socket.
During normal operation A1Q17 alternately switches
on into saturation and then off. With A1Q17 “on”, an
increasing current {lows through A1T1 and the primary
of AIT2.

4-42. 'The polarity of the rectifiers on the secondary of
A1T2 is such that when A1Q17 is turned on, they do not
conduct. Thus, the de input voltage sees only the
primary inductavces of Al'TTand A1T2. A1T1 is a small
current transformer and drops very little voltage across
primary pins 1 and 3. A1Q17 collector current builds up
linearly when it is turned on. The impedance of A1T1 1s
such that about ! '15th the A1Q17 collector current
flows into the base of A1Q17. This is sufficient to keep it
in saturation. After a period of time, designated time T'1
and controlled by the rest of the circuit (Figures 4-5 and
4-6), A1Q17 swilches off. The magnetic energy stored in
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Figure 4-5. Power Supply Block Diagram
PPy gr
the core of A1T2 transfers into the secondaries and - N ’ (
current flows through each of the rectifiers, A1ICR2, 3, 4, ~50V = T e
11, and 12, until the magnetic flux in the core of A1T2 is cot‘LQE‘JTOR ’
zero. This defines the end of time T2. Time T1 is the time VOLTAGE |
A1Q17 is turned on and time T2 is the time A1Q17 is o - IR S
turned off. During time T1, energy builds up in the core »
% e (23l : H bt - -
of transformer A1T2. Time T2 is determined by the howEete
amount of time it takes the flux in transformer A1T2 to
reach zero and is a function of the transformer and load AR o
only. Alqrz
BASE
. . . . . R VOLTAGE
4-43. Time T1 is varied by the regulating circuit to
provide the proper amount of energy slorage so that
secondary voltages are regulated at their proper value.
The secondary voltages are all held in fixed ratios with 270 64 -
respect to one another and are determined by the turns AIQI7
: ratios of the secondary windings. The +5V is compared O RREn R
to a reference voltage on regulator board A2 and
regulated to +HV t.1 volts. This regulates the other o - o
voltages to their correct values. The -15V bias for the ) i
MOS circuits is provided by resistor A1R34 and zener 2203 -
diode AICRS. Diodes A2CR5, 6, 7, and 8 provide we L% -
overvoltage protection for the +b-volt, -5-volt, +17-volt, Ve Q2
and -17-volt lines, respectively. i
i
4-44. The regulation circuit must generate time T1 to Vbl
properly regulate output voltages, and it must sense the . ‘
end of time T2 so that a new cycle may be initiated. Figure 4-6. Power Supply Wavelorins
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4-15.  A20CR4 generates the reference voltage which is
compared with the +5V supply. The comparison takes
place in the differential current source A2Q4 and A2Q5H.
Resistors A2iR12, A2KS, and capacitor A2C5 provide a
frequency-selective compensation network to ensure
fast regulator response and prevent oscillation of the
feedbac! twon, Resistor AZR7 biases zener diode A2CR4
from the +17V supply, and AZR5 supplies a relatively
constant current to the differential pair, A2Q4 and
A200. Resistar A2RI1T helps keep the output voltages
constant os the input voltage varies over a wide range.
A20C1 and A2RIZ provide instantaneous voltage
compensation to ninimize 120 =z ripple on the
reguleted cutpnt voltages.

4-45. The collector of A2Q1 supplies o current to uni-
junciion transizstor A20Q3 and capacitor A2C2. This
current varies depending on the diffcrence between the
regulated 15V and the reference voliage from A2CR4.

4170 AU s o sertesgating  tronsistor for uni-
junction trarsistor A2Q3. Its base 15 driven through

resistor A2R4  which goes to the secondary of

transformer A2 Diode A2CRI1 protects the base-
emilter junctinn of AZQL from excessive reverse bias.
The phasing of the signal from transformer A1T2 to
A2QY is snch that UJT A2Q4 has a voltage from Bl to
B2 dwving the time AUQL7 is turned on (Time T1).

148, During time T2, A20'2 carnot charge, since

the emitter to base 1. During time 'T'{, A2(C2 starts {o
charge 20 o rote determined by the current from the
collector of A2 If the regulated 'HY is high, A2Q4
collector enrrent is also high. This causes the charging
rate of ARC2 Lo be relatively high, When the voltage
across A202 reaches ubout 12V, A2Q3 fires and
generatvs a 6V, I'microsecond pulse al base 1 of A2Q3 to
terminate time TL The greater the +HV is, relative tothe
referenee, the faster A2C2 charges and the sooner this
puise cocurs, This' shortens time T'1 which serves to
reduce the cutprt voltages and, thus, regulation is
achiev . T'his pulseis coupled through capacitor A2C1
and disde A20R2 ta the base of A2Q2. This turns A2Q2
on and turns A1Q6 on, pulling the A1Q16 collector low.
This negotive excursion is coupled through capacitor
ALC20 which furns the switching transistor Q17 off and
ends Ume T As ALQI7 turns off, all secondary voltages
at A2 reverse. The voltage at AZR2 is in such a
divecton thut A2Q2is turned on through A2R2, after the
initial pulse thet was coupled through A2CR2. Tt is
ry to heen A20)2 and A1Q16 conducting during
v e fued of phime T2,

necess
the ern

419, At the end of thne T2, when the flux in the core of
transformer AUT2 is zero, the secondary voltages
antoratically reverse. This voltage again is coupled
threanet AN and turns A20Q2 off, which allows A1Q17
to turn on again, continuing the cycle. Diode A2CR3
prevents excessive reverse bias across the base-emitter
junction of A1Q17. To ensure that A2Q)3 is definitely off,
A203 couples a negative spike to its emitter at the
Soginning of time T1.

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 (Aldl) in the
center of the instrument. The connector signals are as
listed in Table 4-0.

4-52. 5310A BATTERY PACK

4-53. The 5310A Baltery 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 islocked between the two halves of the
system, all connections are made to charge the batteries
or supply power to the instrument.

4-54. Typically, a battery usetime 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 t'me the batteries must be recharged
with the mainfrarm« power switch set to PWR OFF. The
5300 mainframe mnst be plugged into an ac source and
the battery pack switch set to CHARGE.

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

4-56. When the hatteries 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 acline cord is
plugged in or not.

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

c. LINE. The batteries are charged at a trickle
charge rute. 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 instrumentisused away from
ac line power.
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Table 4-5. A1J1 Signals

PIN NO. SIGNAL NAME . DESCRIPTION
1 10V
2 -5V Circuit operating voltages
3 -17V
4 GROUND Ground
_ 5 F1 Signal to be nccumulated in the counter after gating by Lhe
control circuit.
6 g Goes low when the countor reachies 97 fall scaie.
F2 Input signal to the time base gated by the control civeaic.
INHIBIT High during the measurcincnt eycle, low ducing (e dspluy
cycle,
h 9 OPEN Low signal forces the maii. gate [iip=ilep to tae npen position.
10 CLOSE Low signal forces the main gate flip-fiop to the ¢iosod
position,
11 LOG Logarilhmic output pulse train from Gime bane toipaers niaia
gate {lip-flop on rising edgc.
- 12 MGFF Main gate flip-flop signal is low when gate is op o,
13 EXPONENT Inverted log pulses whiie miain gaie is opea indirdon onhey
of autu-ranging steps.
14 NO CONNECTION
15 RESET High signal resets all registers.
16 CLOCK 10 MHz reference signal from crystal oscil ator,
17 MAX TIME Low signal enables closing of the pate onnost oo pdse,
Rising edge initiates dispiay cycle.
18 TIME BASE OUTPUT Output from the time base decade posiiion solected Iy aie
time base select code on pins 22, 23, and 24.
19 PRINT Low signal provides prin! command (v reac panei connechor,
20 TRANSFER Low signal transfers data (o display. Uy sighid sciores daii.
21 1 MHz TIME BASE INPUT Inpul direct from plug-on bypasses coutrol ¢t
22 TIME BASE SELECT A
23 TIME BASE SELECT B I‘_m'le. basc select code .A, B, and L_svlec‘»g tlzc‘tlff}e l::lf;t‘.
division factor of the signal at the time base cutpsl at pin 18.
24 TIME BASE SELECT C
25 +22V Full wave rectified voltage from the powoer transioiuer
secondary. Provides powoer to chacge thie batiery pack., 1
no battery pack is used, pin 25 is convected via Lo plag-on
to pin 50 (DC-IN),
26 +17 V
217 Hz
28 M Pins 27 through 31 provide the drive to the anauneator
29 S lights on the front panel. A low signal lights (he corie-
30 K sponding indicator.
31 !
32 MANUAL RESET Low signal from front panel pushbatton switeh on vonge paned
input clears the system to 7ero.
33 DP1 Low signal activates decimal point 1.

L .
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Table 4-5. A1J1 Signals (Continued)

3t DIGIT ADDRESS X
31 DIGIT SELECT X

38 DIGIT ADDRESS Y
DIGIT SULECT Y

DIGIT ADDRISS 7
41 DIGIT SELECT 2

12 DATA "D

43 DATA v

14 DATA "B"

25 DATA "A"

SN
e T e e e

PIN NO. SIGNAL NAME DESCRIPTION
3 P2 Low signal activates decimai point 2.
35 RIGUT JLEET Code indicating hall characicr which is being addressed.

High when right-hand of character is displayed.

Digil address code X, Y, 7 from the display scanner
indicates a digit being displayed.

Digit select code X, Y, 2 1= tiie corresponding code which
selects the digit at the owtpit of the counter. It the main-
frame counter is displayed direetly the corresponding lines
ol the digit address code and the digit select code are con-
connected together.

The data code A, B, C, D represents the digit Lo be displayed
in binary coded decimal forn:. Data lines can carry the
counter output infurmation o the plug-on as well as to the
display or can bypass the counter and bring plug-on data to
the display.

A D3 Low signal activates decimal point 3.

A7 D4 Low signal activates deciial point 4.

4t ; DHPS Low signal aclivates dechal point 5.

] ( GROTINGD Gronnd

an } IO B DC puwer Lo power supply from battery pack or from 22
| voll Input power Irom pin 25,
1

b, CLIARCE. When instrument hatteries are to be
charged, regardless of whether themainframetis
vsed or not.

¢. LINE. For normal operation {rom the ac power
line.

4590 Ve DTSA civeuttry can hedivided into two parts.
a. Phe carrent regulator for charging the battery.

bh. "The eivenit to indicate when the battery voltage

s low,

460, Pransistors A2Q1, A2Q2, and A2Q3 in
combinui on with A2R2, A2RI perform the function of a
curvent regubitor. Unregulated vollage from the 5300
mainfreme, which is present whenever the line cord is
plugged in, is anplied to TOP conrector ATP1(25). In
the CHARGE posiidion this voltags is applied to the
current regulator. Nortna' vollage is nbout +22 volts; the
batiery veltuge in CHARGILE position is typically +14
volis 'The current regulator supplies a constant current
of about .3 Ampere, independent of line voltage to the
haticries when theswitch ts in CHARGE position. A2R2
is the current semple resistor. A2CR1T prevents base-to-
craitter breshdown of A1Q1 dueto current flowing out of
the battery backwards through A1QI1, when the line
power is lurned off.

160 A trickle-current of about 10 milliamperes is
sunplied to the battery throngh A2RY when the front-

panel switch is s+t to LINE. Diodes A2CR4, A2CR3, and
light-emitting diode DS1, with resistors A2R3, A2R5
and transistor A2(}4, 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 A2()4. Battery voltage is sent, through
A2CR2 and A2C 1 to A2Q4 base. When battery voltage
becomes low, A2(} ! turnson through A2R3and A20CR3.
Diode AZCR3 protects A2Q4 from base-to-emitter
reverse breakdown when the battery voltage is high.

4-62. When the hattery voltage drops below 114 to 12
volts, A2Q4 turns on. This completes a path for the +5
volts from the mainframe, through A2R5, and the light-
emitting diode glows. Normaily, this occurs for a few
minutes at the beginning of a charge cycle. Fuse Flisin
series with the Latlery to prevent damage from acci-
dental shorts. AYCR4 allows current to flow from the
battery into the mainframeifline power fails. A2C2isin
parallel with the tilter capacitor 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 s also undesirable.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION

5-2. This section 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 equipment 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

Hh-6. For accrss to mainframe asseinbly, sopnats the
b300B from plug-on uscd as {ollows:

a. Turn ac power OV and discunarct power
cord.

b. Pull the two side casting latches fully rear-
ward (it is necessary to press the joven Landies gently
away from the center of the instrament & unlock
them).

c. When lutches are fully exiended cavward,
the 5300B and ulug-on castings choald be separated

by about Vs-inch

d.  Lift the S300P gentiv away Tooia the plug oi.

Table 5-1. Recommended Test Equipiment

RECOMMEN D

Test Oscillator

Feed-thru Termination

Pulse Generator
Pulse Polarity: + or -

Integrated Circuit Logic

State Display Integrated Circuit

l.ogic Probe Indicate logic levels
Electronic Counter
DC Voltmeter

DC Power Supply 0 to 20V at 1.5 AMP

50-pin Female Connector

HP Model 10548A Diagnostic
Service Kit consisting of:

Shorting Plug

Diagnostic Interface
Connector

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

pin connector.

EQUIPMENT TYPE CHARACTERISTICS INSTRUMENT
Oscilloscope 50 MHz Band Width 5 mV ¢m Fobr ISGA/ET D QB0 TA P 8204

Range: 10 Hz to 10 M1z
Qutput: 5V p-p into 50-Ghm

50-0Ohm male to femal BNC connectors

Repetition Ratle: 10 Hz to 10 MHz
Peak Voltage: 10V into 50-Ohn
Pulse Width: 30 nsec to 5 msec

Displays Logic State of 14 & 16 pin

.1 Hz to 10 MHz frequency measurements

0 to 200 Vdc, 1% accuracy

50-pin Female blue-ribbon connector

Implements codes on Diagnostic Cards

Interface between H0-pin connector and 44-

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

FERenin

O 110488
P 222A

HE 10528A

Hi’ 16525F
D H2450./M o RABA
P 4124, ha06A
Hi 6Zvu0

TP Part Number 1201-0101
(CINCH 57 -20000--375)

HT HOKG-0058, 2 ea.
HP 053300 600034, 1 e,

HEP 05300-2001 L !
1P 05300-20012 1
HP 05300-20013 $ Lo
. HP 05300-20014

5-1
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e. Separate HR00B Logic Board Assembly from
53008 casting as follows:

I. Remove  retaining screw  located  near
power transformer.
2. Press rear, plastic-nylon retaining clips on
3 o)

cach side of the B300B casling and lift the
rear of the logic Board Assembly to re-
Jease it from the casting.

3. Press front plastic nylon retaining clips on
eich side of B300B casting and lift the front
of the Logic Board Assembly to release it
from the casting.

{. Mate ihe B300B Logie Board Assembly Lo the
plug on naed ol reapply ac power.

5-7. PERIOD!IC MAINTENANCE

H-8. To determine if the H300B is operating within
specifications, perform the In-Cabinet Performance
Checks ftsted in the documentation for the specific
plug-on used :nd the troubleshooting methods and
procedures listed in Paragraph 5-13.

5-9. MAITERANCE AND REPAIR

CAUTION

A1U1, AlU2 are large-scale MOS inte-
grated circuits whose Iinputs are suscep-
tibie o damage from high voltage and
slatic charges. Particular care should be
taken to avcid excessive capacliive load-
ing with probes or when handling under
conditions where static charges can bulid

up.

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

5-11. COMPONENT REPLACEMENT. When re-
placing a civeuit board component use a Jow heat solder-
ing iron. 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
alter component removal and replacement.

s

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

a. Solder Guobller. Solder is removed from
board by a soldering iron with a hollow tip connected
to a vacuum source. The 1C is removed intact so it
may be reinstalled it diagnosis is wrong.

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

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.

5-156. MODULE SUBSTITUTION. Maintenance pro-
cedures in the 520013 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 spuares. A recommended selection of
spare 1Cs is noted in the parts list of Section VI.

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

a. H300B muted 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, 2001 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 wiihout a plug-on.

NOTE

Tests perfurmed with the “Test Cards”
can be related to tests on Pages 5-4 to
5-10. If a failure occurs when using the
“test cards,” use the description listed
on Pages 5-4 to 5-10 in conjunction with
the “test curds” 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 ISDIMOR [~ "~~~ T
POWER SUPPLY WHINES,
DISCONNECT YES
POWER CABLE QUICK LY *—]
NO *
LOW OR NONE CHECK '5V AND {17V DISCONNECT POWL R
LINES AT A1, CHECK CABLE. SET "PWR"
35V AT ATAMESD). SWITCH TO “OFF".
oK
]
POWER SUPPLY CONNECT +6-VOL 1
CHECK INPUT AC, FUSE. oK (2 AMPERE) SOURCE TO
115/230V SWITCH® + END OF A1CR
CAUTION
WRONG CONNECTION
OK TO A1C6 MAY DAMAGE
/ §300 AND 6 VOLT
SOURCE. CONNECT
“REFLACE
K 6 VOLT RETURN
CHECK A1J1(25) 0 ANY BEFECTIVE TO NEG. END A6
FOR 22V > 2¥ COMPONENTS
BAD
NO GHECK FOR 10 VOL1
CHECK ATT1 AND — 1 PEAK.TO PEAK SWII CIONG
e A e o WAVEFORM AT ATOI7
- CRS. CRe, COLLECTOR
[ oK
YES
(814
CHECK A1J1(26) CHECK 5V, +1)V,
702V oK +35V AT A1 -
BAD CHECK A1Q16, LOW OR NONE
A1Q17, AI1CAY, Y
A1C23, AICA10,
CHECK IF PLUG ON OR AlC29.
TEST CARD DEFECTIVE® =1 CHECK APPROPRIATE
RECTIFIER; A1CR2{+5V),
[ oK AI1CRA(-5V), AICR12(+17 V),
ATCRIT(-17V), AICRI 3. 5V).
oK
CHECK S1B (POWER WITH POWER OF F BAD CHECK ZENER DICDES
SWITCH.") CHECK CHECK RESISTANCE OF - A2CR2, A2CRS,
TEST CARD.* ALL VOLTAGE SOURCES A2CRE, A2CR7,
FOR 10051 OR MORE. AZCRR*
oK GOOD GOuD
\ )
ax 0K
CHECK A1Q16, ol CHECK A2 COMPONENTS CHECK 11,
A1017." OR SUBSTITUTE New A2° | 120
5 oK
CHECK

A1C25, AT1C28, ATC21,
A1C22, AIC19, ATCES,
AIC24.°

Figure 5-1.

53008 Power Supply Checks
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. Ablternate Method. This is the second prefer-
red method. The user can hard wire certain connec-
tions on the H3ONB L0-pin connector and can trouble-
shoot the H3001 without having a plug-on connected.
Reter to paragraph 5 48,

517, Fhe following paragraphs and tables are proce-
dures and tests designed to exercise the various cir-
cuits in the HIOOB mainframe and to logically isolate
the defective component(s) or assembly.  The tests
are also designed to be performed vsing a 5300B
mainframe by itself.  FKquipment required for these
tests is listed in Table 51,

5-18.  Subsequant tests are made nsing lagnostic
Test Cards A thirough D). These cards are mated to a
Diagnostic Interface extender card.  When a mal-
function is suspected or failure occurs, separate the
HANOB mainframe from the plug-on, and remove the
castiew os insteeetodin Paragraph 5 0.

5190 Uower Supply Checks. Power Sapply voltages
miy be checked by eonnecting pins 50 and 25 to-
gethier. The preferred method, however, is to use the
Diagnostic Interface Card, and Diagnostic Test Card
“B7 Pest v Perform Power Supply Checks and oscil
Liator cheeks nsing Figure 5-1 troubleshooting chart as
an atd. Voltages should be:

+H2 Vde .20V at AlJ1ch
D Ve 220V at AL

17D Vde 1.7V al Ardic)
75 Vde 11TV at ATJIZ6)
P2 VAe T2V at AL, B

H Lt DIAGNOSTIC TEST CARDS. Diagnostic Test
Card A7 tests 1 through 4, check ont the display cir-
cuttry. {Tircuits tested ure:

a0 V7 and US circuits; the LED display anode
drivers (32 thyrough Q8 digit address lines X, Y, Z, DP
(decimrat pointy line; and R 1L (right-left) control lines.

b Ut BOD-to-seven decoder and
cathodes of TED display.

segmoent

5210 Diagnostic Test Card B tests 5, 6, and 7 check
out the majority of inputs and outputs to UL, U2, and
U5 for the various modes of operation that can be per-
formed with o plug-on. Test number 8 checks out the
Amunciators and Decimal Point lines of the Display
Assembly.

5 Diurpastic Test Card “C” tests 9 through 12
and Disgpostic 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 U and U2 with a fixed program, the special cir-

cuits ore exercised.

5-23. Diagnostic Test Card “A”

5-24. To use the Diagnostic Test Card “A,” connect
this card through the Interface Card, HP Part No.
05300-60004, to 3300 Al1J1 mainframe connector.
Prior to each test, press RESET and refer to Figure
5-2. Insert side of card marked “Test 1.7

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. Tests the remaining character codes.
Display should read §--“0-85 Refer to Fig-

ure H-3.

5-27. Test 4. Tests U4, Ul, FI input to U9, and
ATAIDSI1-5 to display 8 digits simultaneously and to
cycle them S at a time) from 0 to 9. Refer to Figure 5-4,
Test 4, “C” Tamp ix on all the time.

5-28. Diagnostic Test Card “B”

H5-29. To use Diagnostic Test Card ©B,” connect this
card through the interface card, HP Part No. 05300-
60004, to 53008 nuainframe AlJd! connector. Prior to
each test, press RESKT.

5-30. Test 5 and press “PUSH TO RESET” knob.
Checks UL, U2, U9 Display should be @i (®
= gvertlow). “C” Limp and overflow should cycle once.

H-31. Test 6. Checks U3, U4, Ud. Refer to Figure H-5.
Display should read at turn on 0000007, 1 second later
0000008, and about 10 seconds later 0000009,

H5-32. Test 7. Checks UL U2, U9, Refer to Figure H-6.
Turn sample rate ' cw. Display should be 010.0000
MHz 21 count. (" lamp cycling.
5-33. Test 8. Checks Annunciators and Decimal
Points [ through . Display should be o5 02 10
“C” lamp eycling. See Figure 5-6.

5-34. Use a shorting plug (HP Part No. H080-0058) to
connect points on test card B, Test 8, to check the
Annunciators {Hz, M, S, K, u) and decimal points |
through 6. To light a particular annunciator or
decimal point, plug shorting bar into the correspond-
ing holes for that sonnunciator 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 5H300B mainframe AlJl con-
nector. Prior to each test, press RESET.
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DISPLAY SHOULD BE
L
20 ZeT Do

TEST 1
SEE TABLE 52

S “DESCRIPTION"
] L :
BAD 600D
GaTo
TEST ,
d O] © © ®
Vo — TTTTTTTON T T TN
IF (f iF
DIseLAY 1S DISPLAY IS DISPLAY IS
SINGLE ; o L1 11 EERE
DIGIT L) -
: e -
‘ AND/OR y—{ ano/on T—I AND/OR Wﬂ:«o_ﬁov j' b—{ o }}
CHECK CHECK DIGIT| [CHECK DATA"A"] [CHECK DIGIT] [CHECK DATA | [ . N N B
R/L LINE ADDRESS X" ut4(7) ADDRESS™Y B U141} WATA L bunEss 7 | | LR sia
APPROX APPROX 2kHz | | APPROX 4akHz APPROX APPROX 520 Hz . bR U13(2)
4k Haz gy e 1kHz | U U _} Y14(6) ISEEFIG B4 i
jNO NO NO iNO 8AD \ {unu }
CHECK CHECK INPUT CHECK INPUT swoutoee | | CHECK INPUT
u12 TO AVIT{4S) TO AlJ1{84). LO¥. CHECK CHLLK ALY atiy
AND U115} OR yiti6l OR PLIRACE FOR ur ORFOSSISLE
POSSIBLE SHOATS POSSIBLE SHORTS{ | POSSIBLE DPEN 0R Ud SHOURTS UN
ino ON PC BOARD RELITE S FCRNARY
Lo T
CHECK | o
us

f

DISPLAY CONDITION

CHECK PROCEDURE

POSSIBLE CAlLIRT

Any bar and/or group of
bars missing

One or more segments
missing in all digits

Incorrect bars glowing
dimly

Very bright bar “on”.

Uneven bar brightness.

Decimal point shifts in-
correctly and wrong
annunciator lights.

Display is all “zeros” for
tests 1, 2, and 3 but works

with test 4.

Blank digit.

® ® 0600000

Check [Figure 8-4 A1UL4i, ATAL

See “Display Circuits” in
Section IV.

Monitor U8(1) with oscilloscope.

See waveform @) R/L

line should be 4-5 kHz1" 1] .

A1Q14, U13

Check BCD lines on Ul; if all are
low, change Ul.

Check A1U7 or A1Q2-Q8

U14 Mechanical connection.: at
ATATDSTE-8 sock L virenit foil
ATAIDS1-R U4

714, ATALDSI-8

U7, U8,
({A1Q2-8)

AlU12,

Tncorrect exponent from UY

Uil or printed circuit foil.

A1U7 or Q2-Q8

Ui2(C, E, IY) Anod {irivers

AlLUIY, or AIATDSE-8

Figure 5-2. Display Checks

h-h
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g U3 1
CainieiniSl 1.
CEL IR § ] %
) 16
8 Us 1
B 1 sk 1.1 19
NNasesl R
9 16
BOONO00%
BN RE
9 16
8 u7z 1
sl 1 Y1371
L 1 ek K 11
9 15
8 us 1
AERERIOP
RANES B BE
9 15

TEST CARD A, TEST 1 LOGIC LEVELS

14 Pin

14 Pin

u10

8 1
rBOBLILD
.w’]-.ﬂ..[]-
9 16
8 u12 1
R agEEER
EAEBRnERN
9 16
8 ui3 1
s 1 1 131
e 1 | I=} § |
9 16
8 uU14 1
sl I 1Y)
SsNEBRBE
9 16
8 U15 1
g''mEeNEN
U'saeens
9 16

The patterns below labelled with Al integrated circuit numbers show the correct logiclevels
for those integrated circuits with diagnostic test card A and test 1. lither an HP Model 10528A
Logic Clin or a Model 105257 1.ogic Probe can be used to check for these patterns. Dark pattern
indicotes a logic high. If different levels are detected it indicates where further troubleshooting
should be started.

14 Pin

14 Pin

14 Pin

Figure 5-2. Display Checks (Continued)
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Figure 5-3. Display Checks
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i
[ omspiay |
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] e G010 CARD “B"
i |
l AND “C
i LAMPON N -
ENDE (2 o O, )
 ua L > / U
(1) - -
[' ’ ' | IFoisPLAY " .
| t { IS ALL ZERD'S DISPLAYIS | 5 N
! OR ALL 1'8 ONLY EVEN
| | 5'S, 6'S, 7'5, 8'S, OR 9'S FASTEH THAN I (100 NUMBERS “C” LAMP OFF
! ! WITH "€ LAMP UN/OFF| 1SEC RATE | CYCLING l
I Y I R
{ 1 T . |
o CHECK COUNTER CHELK DG ‘
CHECK DIGIT (L ow X SELECT < AND ( HECK DATA A
g, i NPUT AT US(5) ‘
LEC ] CHECK DIGIT YR PaRnIg ey
LLOGIS L EVEL 1. CHECK U114) Aunnzsﬁs POSSIH) ¢ i ! PULSES
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CHECK FOR ! 1 i
OPEN ! l Bl CHECK
CONNLGTION J 14
b CHECK
us
CHECK ] !
U1 AND U5 |
| CHECK
; ug
{
i

L

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.

H-38. 'Mest 9. IFixed program lests the 10-second Time
Base output. Display should accumulate one count
every 0 scconds starting with digit 0, least-signifi-
cant digit. “C” lamp on.

5-39. "Pest 10, Fixed program tests the 1-second Time
Base cutput.  Display should accumulate one count
every second starting with digit 0, least-significant
digit. O Yamp on.

5-10. Test 11, Fixed program tests the .1-second
Time Basc oviput.  Display shou!d accumulate one
count every second in digit 1 (second from the right).
“C” lamp on.

541,

Base output.

Test 12, Fixed program tests the 10 msec Time
Display should accumulate one count

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

lamp on.

5-42. Diagnostic Test Card “D”

5-43. Tests 13-16. To use Diagnostic Test Card “1),”
connect the card through the interface card, HP Part
No. 05300-600014, to 5300B mainframe AlJ1 con-
nector. Prior to cach lest, press RESET. These tests
check Ul and U2 by programming the time base input
codes to provide Iime Base output signals in decade
steps.

I'ixed program tests the 1 msec Time
Display should accumulate one count
“(j)’

5-44. Test 13.
Base output.
every second in digit 3 (fourth from the right).
lamp on.

5-45. Test 14. Fixed program tests the .1 msec Time
Base output. Display should accumulate one count
every second in digit 4 (fifth from the right). “C” lamp
on. (Overflow lamp should be on after 1000 seconds.)



TEST CARD A, TEST 4 LOGIC LEVELS
The patterns below labelled with Al integrated circuit numbers show the correet lLigice levels
for those integrated circuits with diagnostic test card A and test 4. Either an TP Model 10525A
Logic Clip or a 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 troulideshooting
should start.
g U3 1
sl T 111081 (+) Cycle with Display (pins 3, 4, 5 and 6)
UisEgsLia When Manual Reset is pushed {(pins 1, 2, 7 and 16} are lit; all others blak.
9 16
8 U5 1
- JoueumRuL 14 Pin
SR C.maeEm When Manual Reset is pushed, pins 2, 5, 6, 10 and 14 are hlank.
9 16
[ Xul X Iniey J | .
RG] 14 Pin
9 16
- 8 u7 1
gisaaesna
(1 L el 2 7 1
] 16
g U
BESEEC N .
aRERAE = 14 Pin
9 16
g U
H st 14 Pin
When Manual Reset is pushed, 2,5 and 10 are 1lank.
9 16
g U2
[ Jux T R 1T T N )
| 1 R 1 0 ] JOR |
9 16
8 u13 1
H[.}====[']‘= When Manual Reset is pushed, pin 1 lits and 14 blanks.
- 9 16
8 U14 1
of YT R 11T (+} Cycle with Display {pins1,2,6,7,9,10,11,12,13, 11).
SRsaEsLE When Manual Reset is pushed, pins 4, 5 and 16 are lit.
9 16
8 uis* 4
~ QUGCUOUU0 14 Pin (Pins 1-5 should be cycling)
sERssesCs *Pins 3, 15-16 stay on when Manual Reset is pushed.
I EEETET

Figure 5-4. Display Checks (Continued)
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INSERT
TesT 6

DISPLAY SHDOUL [ BE - o
AT TURN OR AND . 0 i
APPROX. YV SECON'Y LATER IN APPROX
10 SECONNS {'SPLAY SHOULD

et BAD |

CHANGE 10

GOOD

1

tNSERT
T£S8Y 7

CHECK

LOUH) A 2h

Figure 5-0.

H-16. Test 10, Fixed program lests the 10 usec Time
Base output. Display should accumalate one count
every sceond in dipit 5 (sixth from the right). “C”
laump o (= overflow lamp on after 160 seconds.)
5-47. Tt Lo Fixed program lests the 1 usec Time
Base oviput. (Dverflow lamp should light and remain
on after 12 seconds. 07 lamp on.y Display should
accomulate one count each second i digit 6 (seventh
froin viohty,

5-248. ALTERMNATE METHOD OF TROUBLE
ISOLATION

5-49. Oltain a female 50-pin connecter, HE Part No.
1250 000 (OINCH 37-20500-375), and hard-wire the
following listed progroms by soldering short pieces of
wire to the selected pins.

550, Tables 0 2, 5-3, and H-4 list the wired connec-
tions and correct displays.

CAUTION

During soldering and use, do not short ad-
facaent pins to each other or to the connector
case. Damage to the 53C0B may result.

5-51. OSC!LLATOR ADJUSTMENT

552, Two methods of oscillutor adjustment are

uvailuhle:

AU Counter, ATUZ Time Base, and ALUS Control Checks

a. Using an clectronic counter to measure the
53008 10 MHz oscillator frequency at the 5300B rear-
panel OSC jack.

b. Using the oscilloscope-drift method to com-
pare the 53008 oseillator drift against a reference or
“house™ standard.

5-53. STANDARD OSCILLATOR DIRECT COUNT
MEASUREMENT AND ADJUSTMENT

5-54. The H3001 vscillator can be measured by con-
necting an electronic counter, whose time base oscil-
lator stability is ot least 10 times better than the
53008 oscillator, to the 5300B rear-panel OSC jack.
To measure the 5300B oscillator frequency proceed
as follows:

a. Obtain an HP Model 5345A or 52451./M
Counter and connect the 5300B OSC jack to the 52450/
M input.

NOTE

The internal oscillator can be pulled off
frequency by excessive loading at rear-panel
0OSC jack J2. Use no less than a 100 ohm
load (2009 for Option 001) when measuring
oscillator frequency at J2.

b. Set 5345A or 52451./M controls for a minimum
7-digit stable display. Use “1MQ” input to 5345A
counter.

(Continued on page 5-14)



Table 5-2. Tests 1, 2, 3, and 4

TEST 1 (SAME AS DIAGNOSTIC CARD NO. A)

Pin No.| Connected To Pin No. Description (Lines Connected Together) Display Siould Be

(4) —————————+(42)  Gnd/Data "'D"
(36) s (45) Digit Address "X'"/Data ""A"
(38) e (44) Digit Address "Y' /Data ""B"
(40) et~ (43) Digit Address ""Z2"' /Data "C"
, (50) | —————= (25)  DC-IN (+22 V)

TEST 2 (SAME AS DIAGNOSTIC CARD NO. A)
36) | ——————> (45) Digit Address "X'/Data "A"

(38) | — = (43)  Digit Address "Y"/Data "B", "C" o
(44) LA

(40) | ——— = (42) Digit Address "Z"/Data "D
(50) —_——— (25) DC-IN (+22 V)

TEST 3 (SAME AS DIAGNOSTIC CARD NO. A)

(36) ———— (43) Digit Address "X''/Data "'C" e
(38) e (44) 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) —_—— = (9) Gnd/Open, Digit Select "2, Print and Transfer
(41)
(20), (19)

(38) | ——————+(5) Digit Address ”Y"/FI

(50) ————— (25) DC-IN (+22 V)

PUSH “RESIET
SRS
(NISPLAY)
(LT TRST)
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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. Deseription {(Lines Connected Together) Display Should Be
(1) —re—— e (9) Cud/Open, Print and Transfer,
2m, (19
(5) e e (13) }‘1,/'Exponent
(n ———— (16) !“z,/Clock uC"'uw-u
d' 5¢ S le Rate
(36 |- — = (37)  Digit Address "X",/Digit Select "X" ?/éu;’w ampie Ha
(38) - (30)  Digit Address "Y"/Digit Select "Y" 10 sec after turn on:
(40} e (1) Dipit Address "2Z"/Digit Select 4" [ o
(50§ »(25) DC-IN (122 V)
TEST 7 SEL.F-CHECK (SAME AS DIAGNOSTIC CARD NO. B)
(1) s (6) i5V/9
(4) e (27) Gud/TBS A", "B", Tz, M, DP4
(28)
{(22)
(23)
(47)
{5 - = (7) xvl 'Fz, Clock
(16) B ou 0 Mz
(17— (18] MAXTIME/Time Base Output
(46) |~ > (37)  Digit Address "X'"/Digit Select "X" (+1 Count)
(38) —— e~ (3 9) Digit Address "Y' /Digit Select 'Y
40y | ———————=(41) Digit Address ""2''/Digit Select 2"
(50) |~ (25)  DC-IN (;22 V)
TLST 8 (SAME AS DIAGNOSTIC CARD NO. B)
(4) o (4) Gnd/Data "D"
(36) |———————o (43) Digit Address "X"/Data ""A"
a. (38 —re— > (4 ) Digit Address "Y"/Data "B"
(40)  |———m———a (43) Digit Address ""Z"/Data "'C"
(50) | = (25)  DC-IN (122 V)
Pins on Card
(4) e (27) Gnd (4) Hz Hz
(28) 0 M M
(29) 0 S S
(30) 0 K
b. (31) o I u
(33) o DP1 e
(34) ( 0 DP2 _
(46) ¢ 0 DP3
“4n 0 DP4 i
(48) 0 DP5 i
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Table 5-4. Tests 9, 10, 11, 12, 13, 14, 15, and 16

TEST 9 (SAME AS DIAGNOSTIC CARD NO. C) MOS "TIME BASE AND COUNTER CiibECKR™

Pin No. | Connected To Pin No.  Description (Lines Connected Together) Dispiny shoutd Be
(4) e (§) Gnd ‘Open, Print and Transfer
(20), (19)
(5) — {18} Fl/Time Base Output
M | =m0 Fy/Clock R
\ (36) - (37) Digit Address "X'"/Digit Setect "X" Accutnulate one digit per
(38) | ——————(39)  Digit Address "Y"/Digit Select "Y" L0 scconds
(40) (4 1) Digit Address "7"/Digit Select 2"
(50) | ————=(25) DC-IN (122 V)

TEST 10 (SAME AS DIAGNOSTIC CARD NO. C) or Test 9, and connect pins
listed 1n TEST 9 and ground pin 22, Time Base Select “A”. [
Accmsaliaie one digit per
‘econsd

TEST 11 (SAME AS DIAGNOSTIC CARD NO. C) or Test 9, and connect pins Bl
listed in TEST 9 and ground pin 23, T'ime Base Select “I3". |

Accunaulate one digit pe
secon:d

TEST 12 (SAME AS DIAGNOSTIC CARD NO. C) or Test 9, and connect pins Bl i
listed in TEST 9 and ground pins 22 and 23, Time Base Select “A”, “B’". I
Accuradate on digid per
second

TEST 13 (SAME AS DIAGNOSTIC CARD NO. 1) or Test 9, and connect pins W
listed in TEST 9 and ground pin 24, Time Base Select “(". |
Accurnnlate e digit per

second

TEST 14 (SAME AS DIAGNOSTIC CARD NO. D) or Test 9, and connect pins i
listed in TEST 9 and ground pins 22 and 24, Time Base Select “A”, “C”. T
Accunaalate oo diil per
second
TEST 15 (SAME AS DIAGNOSTIC CARD NO. D) or Test 9, and connect pins Bl
listed in TEST 9 and ground pins 23 and 24, Time Base Select “B”, “C". [
Accumuinte one digit per
second
TEST 16 (SAME AS DIAGNOSTIC CARD NO. D) or Test 9, and connect pins  JUR I
listed in TEST 9 and ground pins 22, 23, and 24, Time Base Select “A”, “B”. (. !

Accumulate one digit per
secand

“Overflow” showid indicate
in approxnnotely 1) secoads,

e
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OSCILLATOR ADJUSTMENT (Continued)

¢. The D34HA or H24H1/M display should read
1000000 MHz +1 count.

d. I{ the H345A or 52451./M does not indicate
this frequency, adjust the 53008 OSC adjustment until
the displ vy is correcl. Adjust for square wave output
signal as explained in NOTE 3 and/oy b on schematic
diagrams.

5-556. The Standard 53008 10 MHz oseillator can be
adiustod through the rear panel access hole. Adjust-
ment choo ! e made with the 53008 mated to a plug-
on as vort of a periodie maintenance cycle.

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

5-57. The D008 ascillator may be adjusted against a
reference or “house” standard using the oseilloscope-
drift method, With this method, drift in “parts in 108”
can be monitored.  To adjust the oscillator proceed
as tollows:

A Dlonmaect K300 rear panel OSC jack to oscillo-
scope vertical input,

h. Connect the Standard Reterence 5 MHz
source to the oscilloscope external horizontal input
jack.

¢ Set the ascilloscope time/cra to its fastest

sweep  time. Set the osecilloscone  triggering  to

external.

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

e. The cscilloscope display shonid be a station-
ary paltern.  Unless the H300B 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 trequency is
higher than the standard frequency. A right drift indi-
cates the covnter oscillator frequency is lower than the
standard freqnency. ‘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 cyele for the display is (in this ex-
ample) 10 seconds. The frequency error is:

L S Eme—ee =0 x 107° = 2 parts in 108 error.

14

f. Longer meusurement periods are required to
observe smaller trequency differences.

g. If frequency difference (drift) is excessive ad-
just 53008 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

H-569. Measurement and adjustment of the Option
001 High Stabtlity Time Base (TCXO) is similar to
measurement and adjustment of the standard time
base oscillator. Use the standard oscillator measure-
ment and adjust:nent procedures with the following
two exceptions.

a.  Adjustment must be made with an ambient
temperature of 25 (", See Figure 7-1 or 8-4 for informa-
tion applicable to instruments with different serial
prefixes. 1.oading at OSC jack J2 must be 20002 or higher.

i
INSERT 1
TesT
I3
i
DISPLAY - | @ @
Byl aan
"CTLAMPON -
AT A 1SEC |
RATE 5
; 6000
}
r i 1* IF OISPLAY IS
INSLRT DISPLAY LOGKS ALL 7ERQS
TS i AS THOUGH AND “C” LAMP
3 | ALL 8'S ARE FLASHES AT RATE
OoN OF 1 SEC
SEE TEST 8 x
DESCRIPTION IN
PARAGHAPM & x ’
.
CHELK UY14) CHECK CHECK U1
;
possige THANSFER (4) FOR
OPEN : LINE POSSIBLE OPEN
CIRCIT ; uai 1) CIRCUIT
; BAD ; Low }“““
. N
| CHECK
CHANGE CONNECTION CHANGE
FOR 0
1 i
, PUSSIBLE ~
SHORT ]
o GOOD
BAD
CHECK ‘
SOUKELT AND | CHEEX
PL BUARD u3
CONNEETIONS \
! ] Continued

Figure H-6. A1l Counter, A1U2 Time BRase, and
ALUY Control Checks (Continued on next pagel
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With Test 7 etther of two correct displays are possible:

The ditference between the two displays is the standard plus or minus vne count specificniion.

The table below lists possibie incorrect displays and possible causes with test card B ard Test 7,

NOTE

Alternative Incorrect Displays

T bt MHz N A N A I
N A O S T Y Pl b i
11 MHz B N e Y I Y e
iz ¢ Pi_t g iy
0”111 MHz [ I A Y O O Y I
I Y B e Y I O O Y O Y P N N A
COrTO 0 £ MHz N N N
SRR N I PO S B B B o RN
i o111 MHz (N Y I Y DI O O B O
O T T R PO T R R B PLb b b
P00 0 e 11 MHz N O B I I R O D O
[ Y I e b bty
AT T 0 MHz T AT T
U c b g i
SN B T - S oy R N N B S N
I Y O B c 0 T e
O I I B B e VSR e O W B B
I T PO e R B T o NN

"ossibie Clause

Pin  of Ui4d Foiced 1LLOW
Mglz 2
4
5
MHz
c 6
MHz
c 7
MHz
c 9
ViHz
C 10
MHz
C 13
MH2z
C 12
MHz
C 13
MHz
C 14
MHz
c 15

Coritinued

Figure 5-6. A1U1 Counter, A1U2 Time Base, and A1U9 Control Checks (Continued)
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Alternative Incorrect Displays

*CORRECT DISPLAY

Pin

10

L

12

13

14

15

Possible Cause

Check if Pin
of U4 is
Forced HIGH

Figure 5-6. A1UL Counter, A1U2 Time Base, and A1U9 Control Checks (Continued)




b. Access to adjustment of the 5300B Option 001
TCXO is inside the top cover of the 5300B. (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. HP 5310A BATTERY PACK

5-61. Battery Capacity Check

CAUTION

Maximum battery recharge time is 24
hours. Batteries may be damanged by
heat if limit is exceeded.

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

a. Male 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 to BATTERY so that the battery pack is oper-
ating with normal load and supplying power to the
Measuring System/Plug-on combination.

Miaslitenance

c. If the LOW BATTERY lamp siarts {0 glow or
if short battery iife has been expericnced, the Ballery

Pack should be recharged as follows:

1. Connect ac line power to H3002. (Note: it
is notl necessary to have plug-on connected
to charge batteries.

2. Set panel switch to CHARGTE for 18 hours.

3. Afier 18 hours, disconnect ac powsr und
set panel switch to LINi<.

d. Ensure that the panel sv:iich ix cai te UJINE,
then separate the Battery I’ack ifroin ine i and

plug-on combination.

e. Connect a load acress aitery ack as
follows:

1. Remove the Battery Pack top cover by re-

moving the six altaching screws,
2. Obtain a 10-chm, 25 W resistur @« a H0-
pin, female connector, HI0 Dart Vo, 1251-
0101 (CINCH 57-20500- 275).

3. Solder the resistor betwoeen piis 20 and 49
of this connector.

BTIHA)

BT1(B)

BTIC)

8TuD)

BTUE) ¢

Figure 5-7. Battery Removal

5-17
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1. Connect the loaded female connector to the
Bultery Pack bottom connector, AlJ1.

f. Set Battery Puack switch to BATTERY.

g. Chech the voltage conditions of each of the
five batteries with a de¢ voltmeter. The normal volt-
age for cach Daitery should be greater than 2 volts
(about 2.3 to 2.8V depending on time since charge)
and cach battery should be nearly the same level. A
difference in voltage level between batteries is an indi-
cation thot the lower vollage batteries are faulty and
shou'? be replaced,

h. Following an I18-hour charge, the Battery
Pack should operate with a 10-ohm load for about 2.5
hours, The totol battery voltage after this time should
be preater than 10 volts de.

1. I above tests indicate that batiery capacity is
lower than vormal, full capacity can sometimes be
regained Py oexercising the batteries through several
charge discharge cycles.  Batteries may be loaded
sepurate’y  with  10-olin,  2h-watt  resistors,  for
various lengths of time, until the capacities of all bat-
teries ave the sume (all Dhatterles measure 1.5 volts
under load, for example). In some cases, full capacity
may b obtained after charging the entire Battery
Pack for '8 hours in the normal manner,

j. The bautiery pack should be checked and re-
charged every 30 days as part of a regular mainten-
ance eye'lc

k. On days when the Buattery Pack is used con-
tinuousty for 3 to 8 hours (depending on plug-on
used), it shovld be recharged over night.

5-63. Replacing Internal Battery Suopply

(see Figure 5-7)

5-64. If the procedure of Paragraph 5-61 establishes
that the 5310A internal batteries do not provide
power for the normal operating time, replace the bat-
tenios. The hatteries must be replaced with power re-
moved and battery pack separated {rom the 5300B
and plog-on vsed. Hewlett-Packard recommends re-
placing 4!l five batteries. Installing only one new bat-
tery mo;; result in decreased operating life of the older
batteries or the newer replacement due to differences
in battery capuacity with age. If single battery replace-
ment is atlempted, however, batteries from different
mannfacturers must not be intermixed. This unit con-
ti.rns one of the following batiery types:

HP Part No. Manufacturer Mfg. No.
1420-0084
{no identifying

numbers on battery )

['nion Carbide Y 5816

Corp. Elect. Div.

1420-0209
(Part Number
located on battery )

(;ould-National _——
Datteries, Inc.

Replace batteries us tollows:

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 OTHERW:SE 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 thie five batteries.

¢. Unsolder WHT-BLK-RED wire, at BT1A(+),
which leads from A2itH) to BT1A(+).

d. Unsolder WHT wire at BTI1D(-). Four bat-
teries, BT1A, B, € and DD will be free for removal.

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

f.  Interconnections between the four sections of
BTI1A, B, C, and ) can be made with the batteries out
of the casting.

g. The battery 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 53008
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 A2(A).



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

¢. Unsolder the BLK wire from LOW BATTERY
lamp connected to A2(DD) and the GRN wire connected
to A2(E).

d. Unsolder WHT-RED wire connected to A2(F).

e. Unsolder the WHT-BRN-REID) wire connec-
ted to A2((3).

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

Pranlecaiddee
g. Unsolder the BLK wire connceind G, A28,

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

i. The A2 Asserably sheuld now be free for
removal.

j. To install A2 Assenibly, reverse the proce-
dures of steps a 1o 1.






Replaceable Parts

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 5300B, and H310A. The table lists parts in
alphanumeric order of their reference designations
and provides the following information on each part:

a. Hewlett-Packard 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 al the end of Table
6-1 and 6-2.

6-4. ORDERING INFORMATION

6-5. To obtain replacement parts, addiess order or
inquiry to yours local Hewlett-1’ackard Sales and
Service Office {(sre lists at rear of this Seclion {or ad-
dresses). ldentify parts by their lewlett-Packard
part number. I'o obtain a part that is not listed, inclnde:
a. Instrurment model number.
Instrument serial number.
¢. Description of the pari.

d. Function and location of the pact.

A = assembly E = mincellaneous elec-

AT = attenuator: isolator; trical part
termination F = fure

B = fan; motor FI. = filter

BT = battery H = hardware

C = capacitor HY = circnlator

cp = coupler 4 = electrical connector

CR = dinde; dinde (rtationary portion);
thyriator, varactor jack

ne = directional coupler K = relay

DI, = delay line 1. = coil; inductor

ns = annunciator; signal- M = meter
ing device (audible MPpP = mircellaneous
or visual) lamp: mechanical part
LED

A = ampere avg * average

ar = alternating current AWG = American wire

ACCESS - arcepsory Rauge

A = adjustment BAI. = balance

AD = analog-to-digital BCD = binary coded

AF¥ = audio frequency decimal

AFC = automatic fre- nn = board
quency control Bk CU = berytlium copper

AGC = autnmatic gain BFO - beat frequency
control oscillator

Al - alurninum BH = binder head

ALC = automatic level BKDN = breakdown
cantrol np = handpass

AM = amplitude modula RPF = bandpasa filter
tion RBRS = brass

AMPIL. - amplifier BWO - backward wave

APC = automatic phase oscillatar
control CAL = calibrate

ASSY = assemhly cow = counterclockwise

ALY = avxibary CFR = reramie

REFERENCE DESIGNATIONS

ABBREVIATIONS

P = plectriral vonnector vt Santegrated Cheait;
(movable pee tion); microciremit
plug v - ¢lectron tule
Q = transistor; 3R VR - valtage ropuindong
triode thyrinior breakdowi: diosde
R = reaistor W ~cabie, traasimenion
RT = thermistar palh wire
] = swilch hY = mucket

T = transformer Y - ervetal aatl - piezo
™ = terminal hoaid cleitric

T - thermoceuple 2 T d cavity uned
TP = test paind cucuit

CHAN = channel de = direct current
cm = centimeter depr = degrce (temprisnture
MO = eabinet mount only interval or
COAX = roaxial difference)
COEF = coefficient < depgree ipinne aogle)
COM = common e < digree Usleing
COMP s compagition feentymade)
COMPLL = complete D degree s ahron ol
CONN = connector K - degoes Kelvin
P = cadmiun plate brre = deposited carbon
CRT = cathode ray tube DET detector
(R = romplementiuy dinm - diametar

transistor lopice A iametes tused in
W T continuous wave feais hish
cw - clockwise DIFF
cm = centimeter AMEI. - differential aapifier
DA = digital-ta-analog diy = division
dB = decibel nHepT = double pole, double-
#Bm = decibel referred to throw

I mWw PR S drive

6-1



Models 5300B and 5310A
Replaceable Parts

ABBREVIATIONS
deabile stdeband MER manulacturer PV prak myerse ot e I'e't thin il transistor
- dide transistor loge my mudbrram pk peak TG togyle
dnatal vadimeter M/ megiaherts i phase lock 'HN thread
cotter coupled logn mil vallthenry 10 phoase lock osoddiotor THRU through
eloctramntive force mho mho I’AS phoase modulaan ™ fitanium
ylectronte dati MIN (rmmuim [Eh 8 PUSITIVE DERUT Ve TOl : tolerance
prrot mny i munute itimel pusitive I'RIM - trimmer
F1yer - electrolvue minate fplane angle o part of TSTR transistor
FNCAP = encapsulated MINAT miniature POLY pulvstvrens ™ Iransistar transistor
[ - external mm -omilhmeter I'ORC porcelain logie
I Ao MOD maodutator POS posilive, posibionis) TV -~ television
FET tield effect tran MOM momentary tused 10 parts List) ™l ~ television interference
sintor MOS metal oade semi PORN position TWT traveling wive tubw
v F - thp Nop conductor PoT potentiometer ! = micro 11077 (used
+1 . flat head ms millisecond pp paik 1o peak in parts hist
L H - fithister head MTG mounling rre peak-topeak used (Rl ~ mierofarad (used in
M frequency moduld NMTR eter tindicating in parts hst parts list)
tion deviee! PEM prclse positier UHEF ultrahigh frequency
FP - Afront paned mV mutbivelt modalation UNREG .unregulated
KRG S trequency mVac millivolt e PREAMPL preamplifier \ volt
¥X D - fixed mVde mlhvolt de PRE Sopalse repetitron VA = voltampers
I3 gram mVpk mitlivalt peak frequency Ve - volts ac
GF CERTREnIMm mV pp millivalt peak to I'RR s opulse repetinion rale VAR varnahle
ol yrcherts penk » - preosevond VO ~ voltage ontrotled
[ [REN mVrms milhvolt rms posnt ascillator
aND proondied) mW mailiwitt M pvilee e et da Ve - volts, de
" henev MUY mubtiplex tion VDCW ~volts. de working
b Lour MY mvlar 1"WM pulsewidth tused in parts st
HET - heterodyne A microidmpere mndulation VR volts filtered
i X bex il ul mcrofarad Py - peak working vooltage Vi s varnable frequency
"l Preoadd M1 microbienry R resistance oselator
HOW Prardwiire wmho micreniho capacitance VHEF - verv high frequency
ay by b fregreney s mieroseeond KECT rectifier Vpk - volts peak
HO ereury p\ microvolt REV reference Vip volls, peak to peak
1t bk sV microvelt, ac REG repulated Vrms volts, rms
fi o dett Packard Ve microvelt de REI] repluceable VSWH voltage standing
ey Hiph qusss Niter u\pk microy olt peak RF - raddio frequenies wave ritio
tR Loty fosed in parts uNpp microvalt peak to RI-1 - radho Trequencs AVTO ~voltage tuned
sty peak interference nscitlator
Y . high voltage pVrms microvalt, rms RH s round bead rpeht VITVM ~ vacuum-tube
s, = Hertz uW microwalt hand voltmeter
e integrated cireust nA nanoampere RILC = resistance ViXo - volts, switched
th < anetde diameter N(' - no connection inductanee W - watt
1 ~ intermediate fre N¢ narmadly closed caparitance w = with
quency NE neon KMO < rack mount oo’y WIV - working inverse
IMIG = inpregnated NEG negative rms S rontmedn suare voltage
n - inch nk nanefarad RND = round WW - wirewound
INCTY incandescent NI PL nicke! plate $OM read nnly o ry w O - without
INCT. - indludetsi N O normally open R&P - rack and pane’ Yt = yttrium-iron garnet
INI gt NOM nominal RWV - reverse working 70 - charactenstic
(NS < ansdlation NORM normad voltage impedance
INT internal NPN - negalive-positive S = srattening joirimeter
e Lilogram negative % = wecond {(timed
Wi, kilohertz NI'O - negative-positive a sivond (plane angle)
(3% - kilohm 7610 {7610 tEMpera- S8 = xlow-blow fuse s
kY S haitovalt ture coefficient) fuxed in puris het)
Ih - pound NRFR not recommended SR = stheon controlind
1N sanductance- for firld replacement rectifier; serew ,NOTE.
capadcilance NSR not separately selenium Al abbreviations in  the parns
1LED < ightemitting dinde replaceable SE¢ = sections lixt will be in upper cane
K = low frequency ns nanosecond REMICON - semiconducton
1.G = long nW nanowatt SHE s superhigh fre
{83 Left hand ORD < order by descriplion quency
LM - limat On s outside diameter ] = nilicon
FIN litsear taper fusod in OH - oval head BN s silver
parts list) OP AMPL. - operational amplifier hif - whide
lin - linear OpPT = aption SNR = signal to roese ratio
1K OS¢ e llator SPDT < wingle pole ble: MULTIPLIERS
WASH = lock washer OX oxtde throw
1.0 o doead orartlator oz - ounce NPG < Spring
100 - haganthmic tuper 8] - ohm SR = split ning Abbraeviation Prefix  Multiple
naed inoparts hste P peak (ased in parts SPST = single-pole wngle
log - Nagartthmiie) liat) throw
P S ow paaks filter PAM - pulse amplitude ssi single widebarnd T tera i+
Y low voltage maodulation = stainlens nteel G giga 10
m meter tdistance) Pe printed circuit s ateel M mega 1"
A - mitllampere PCM : pulke code modula L Rquare k kilo joe
MMANX xR Imus tion; pulse-count = atanding wiyv ratio da deka 10
My - mepohm modulation synchronizse d dect 10
MELG = meg (1M fused i PHM = pulse-duration timed Islow hilow ¢ centi =
partx histy modulation funed m mth L
MET FIL.M metal flm 3 prcofurad A - tantalum m micro 10"
MET OX metal axide P BHZ : phosphor branze ™ temperatiin: n nano 10"
A1) ediom frequency BRI Phillips compensatng p pico I
microfarad fused i FIN positivenstrinse I'ty tine deta f femta 10~
parts fist negative TERM terminegl fl atto [T




Models 53008 and 5310A
Replaceable Parts

Table 6-1A. 5300B Standard Instrument, Replaceable Parts

HP Part N Mfr

Reference Qty Description NMifr Part Number

~ Designation Number Code
Al 05300-60017 1 BOARD ASSY, LOGIC (SERIES 1704) 28480 05300-60017
ALCY 0180-0229 1 CAPACITOR~FXD; 33UF¢~10% 10VDC TA-SOLID 56289 1500336X701082
AlC2 0150=-0050 1 CAPACITOR-FXD LOODPF 480-20% 1000WVODC 284R0 01 50~0050
AlC3 0150-0071 2 CAPACITOR=FXD 4D00PF +~5% 1000WVOC CER 28480 Q150-0071
Al1CS D150-0075 2 CAPACYTOR-FXD 4700PF +100-20% 500WVOC 2BARQ ar50-0075
Al1CS 0150-007% CAPACITOR=FXD 4T00PF +100-20% 500wWVDC 28480 0150-0075

- ALCE 0180-2357 1 CiFXD TA 950 UF SOVDLW 28480 0180-2357
AlCT 0160-~2055 2 CAPACITOR—-FXD .01UF +80-20% LOOWVYDC CER 28480 0160~2055
AlCS 0160~0161 1 CAPACITOR=-FXD .O1UF 10X 200WV0OC POLYF 5628% 292Pi0392
ALCY 0150-0096 1 CAPACITOR=FXN .0SUF +80-20% 1OOWVDC CER 2B480 0150-Q0°6
AlClO 0121-0061 1 CAPACITOR: VAR; TRMR; CER; S.5/18PF 7381% OVIiPS1BA
A1CIL 0121-0059 1 CAPACITOR: VAR; TRMR: CER: 2/BPF 13899 OVILFPRRA
AlCl2 0160=-2257 1 CAPACITOR-FXU 10PF +~-5% S00WVDC CER 28480 01&60-2257
Al1C13 a160-38179 1 CAPACITOR-FXD +OlUF +-20% 100WVOC CER 28480 0160-38 /9
AlCl4 0150-0071 CAPACITDR-FXD 4DOPF +-~SY 1O00OWYOC CER 28480 0150-0071
AlC15 0160-2055 CAPACITOR~FXD .01UF +R0D-20% 100WVYDC CER 28AB0 Q160-20%5
ALC16 0180-1773 1 CAPACITOR FXD: 68 UF +-5% 35VDC TA 56289 150N6R4XSNIBA2
AlCLY 0180-0428 2 CAPACITOR-FXD; 6AUF+~20% 6VDC TA-SOLIO 28480 01A80-04 2R
AlCES 0180-0557 2 CAPACITOR-FXD 150UF +100-10% 6VDC AL 90201 MIV]ISOZNA
AlC19 0180-0554 1 CAPACITOR=FXD: 1SQUF+-20% 6VvDC TA-SOLID 28480 018D-055%
A1C20 0180-0551 2 CAPACITOR-FXD 3ISUF +100-10% 25V0C AL 90201 MTV3ISCRZS
AlC21 0180-05S1 CAPACITOR~-FXD 35UF +100-10% 25VDC AL 9Q201 MTV3ISCBZD
Al1C22 0180~0557 CAPACITNR~FXD 150UF +100-10% 6VDC AL 90201 HIVLIS50CD6
Al1C23 0180~ 0373 1 *CAPACITOR FXD; .68UF+-20% 35V0IC TA 56289 15006840 NREALZ
AL1C24 0180-0552 2 CAPACITOR-FX0; 220UF +—20% 10VDC TA 28480 0180-0552
A1C25 0180-0552 CAPACITOR-FX0; 2200UF+-20% 10VDC TA 28480 0LA0-05%52
AlC26 0180-0428 CAPACITOR-FXD: 6BUF#+=-20% 6VDC TA-SOLID 28480 0180-042°
AlC27 0180-0553 2 CAPACITOR-FXD: 22UF+-20% 25vD{ TA-SOLID 28480 01800553
A1C28 0180-0553 CAPACITOR=FXO0; 22UF+-20%T 25VDC TA-SOLID 28480 Q1r0~05%12
Al1C29 0180-0161 1 CAPACITOR~FXD; 3.3UF+-20% 35VOC TA 56289 1500335x00U35R2
AlC30 0160-2204 1 CAPACITOR=FXD 100PF +=~5T 300WVDC MICA i 28480 0160-2204
ALCRL 1901-0028 7 OTODE=-PHR RECT 400V T750MA 04713 SR1358-9
AlCR2 1901-1081 2 OI0DF~PWR RECT 100V 3A 28480 19¢1-1081
A1CR3 1901-0028 OJODE~PHWR RECY 400V TSOMA 04713 SR1358-9
A1CRA 1901~-1081 DIODE-PWR RECY 100V 3A 28480 1201-10R1

- Al1CRS 1901-0028 DIODE-PHR RECT 400V 750MA 04713 SR1358-9
ALCRS 1901-0028 DIODE-PWR RECY 400V 7S50KA 047123 SR13%8-9
ALCR7 1901-0028 DIODE-PWR RECT 400V T7S50MA 04713 SR1358-9
ALICRS 1902-3205 13 DIODE-INR 15V SX DM~7 PN=.4&W TC=+,057% 04712 $7 10939-273
AlCR9 1901-0050 1 DICDE=SHITCHING 2NS BOV 200KA 28480 19011~-0359
A1CR10 1902-3381 1 DIODE-ZNR 68.1V ST DO-7 PD=.4W 04713 SZ 10939-422
AlCRIL 1901-0028 OI0DE-PWR RECT &00V TS0KA 04713 R1358-9
A1CR12 1901-0028 DIODE~PWR RECT 400V 7S0MA 041713 SA1358-9
Al 1251-2564 1 CONNECT(O®, SO-CNNT, MALE, MICRO RIBRON 71785 57-10500-27
FOR AN 0905-04 79 1 GASKET, TEFLON 29480 nNIp5-0479
AllL1] 9100-3139 S COIL*75 UM 2B480 |104a-31139
AlL2 9100-3139 COIL:75 UH 28480 9100-3139
AlL2 9100-3139 CoiL =75 UH 2R480 9100-31139
AlLA 9100-3139 COIL:TS UM 28480 9100~-31139
ALLS 9100-31139 CRIL:TS UK 28480 2100~23133
AlL6S 9140~0210 i COIL: FXD: MOLDED RF CHOKE: 100UH 5% 24226 157103
Al1Q1 1854~0215 2 TRANSISTOR NPN ST PO=310MW FT=300MHZ 04713 SPS 3611

- AlQ2 1853-0318 8 TRANSISTOR PNP S1 CHIP PD=500MW 28480 18%53-0318
AlQ3 1853-0318 TRANSISYOR PNP S1 CHIP PD=500MW 28480 1853-0318
Al104 18%3-0318 TRANSISTOR PNP ST CHIP PD=500MW 28480 1553-0318
AlQ5S 18530318 TRANSISTOR PNP SI CHIP PD=500MW 28480 1853-0311
Al1Q6 1853-0318 TRANSISTOR PNP ST CHIP PD=25SO0MW 28480 1853-0315
Al1Q7 18530318 TRANSESTOR PNP ST CHEP PO=SOOMW 28480 1853-0318
AlOs8 1853-0318 TRANSISTOR PNP ST CHIP PD=500MN 28480 1853-0318
Al1Q9 1653~0318 TRANSISTOR PNP S1 CHIP PD=500MW 28480 1853-0318
AlQio0 1853-0015 2 TRANSISYOR PNP ST CHIP PD=200MW 28480 1853-0015
AlQ1l 18530015 TRANSISTOR PNP SI CHIP PD=200MW 28430 1853-0015
A1012 1853-0036 3 TRANSISTOR PNP SI CHIP PD=310MW 28480 1853~-00136
Al1Q13 1853-00136 TRANSISTOR PNP ST CHIP PD=3]10MW 28480 1853-003%
Al014 1853-0036 TRANSISTOR PNP SI CHIP PD=310MW 28480 1853-0036
A1015 1854~-0215 TRANSISTOP NPN SI PD=310WW FT=300MNZ 04713 SPS 3811
AlQ1l6 1854-0492 TRANSISTOR NPN SI PD=3%50MW FT=250MHZ 28430 1854-~04 92
AlR]L 0683»2025 3 RESISTOR 2K S% .25W CC VUBULAR 01121 CR2025
AlR2 0683-6215 2 RESISTOR 620 (OHM 5% .25W CC YUBULAR 01121 CB6215
AlR3 0683-3915 1 RESISTOR 390 OHM SX .25W CC TUBULAR 01121 CB1915
ALIR4S 0683-1035 & RESISTOR 10K S¥ .25W CC TUBULAR 01121 CB1035
AIRS 1810-00%55 2 NETWORK—-RES 9~PIN SIP .15-PIN~SPCG 28480 1810~0055%5
.

*FACTORY SELECTED VALUE . i . L )
See introduction to this section for ordering information



Models 5300B and 5310A

Replaceable Parts

Table 6-1A. 53008 Standard Instrument, Replaceable P'arts (Cont’d)

Reference HP Part L Mir
ererenc Qty Description Mfr Part Number
Designation Number Code
Al 0683-1035 RESISTUR 10K 5% .2SW CC TUBULAR MEPFS ] €B103%
a7 6483-10135 RESISTOR 10K 5% .25W (L THBULAR gricl 81035
Al 0483-105% 1 RESISTOR IM S8 .25W CC TUBUL AR 01121 81055
ST 0683-1525 H PESISYOR 1.5K 5% .25w CC TUBULAR 01121 €B1525
ALK 10 0693-40137 1 FESTSTOR 46.4 OHM 1Y .125W F TUBULAR 16249 C4-1/B-TO~4b6R4-F
ALK 11 04683-1025 4 RESISTOR 1K 5% .25W CC TUBULAR 01121 CB1025
A1R12 0683-1525 RESISTOR 1.5X ST .25w CC TUBUL AR oLkl ce1s2s
AR 13 0£83-1525 RESISTOR 1.5K 5% .25W CC TUBUL AR DISED) €B1525
&1R14 0t83-1035 FFSISTIR 10K 5% .25k CC TURUL AR 0112l cr1035
ALK LS 1810-005%5 Nt TWORK-RES G-PIN SIP .15-PIN-SPCG 28480 1§10~0055
ALK VE83- 1515 2 4oSESTOR 750 DHM 5T .25W CC TUBUL AR [TY P31 C87515
ALCTH 3¢83-201% 8 RESISTOR 200 OHM 5T .25W (L TUBULAR 011721 CB201S
INERY] 0683~2015% SSISTOR 200 OMM 5% .25W CC TUBULAR BIR VY 82015
ALF L9 0683-2015 HESISTNR 200 OHM ST .254 CC TUBULAR 01121 82015
ALF 20 0683-2015 RISISTOR 200 OHM 5% .25W CC TUBULAR ull21 cB2015S
A1 21 N683-T515 RESISTOR 750 OHM 5% .25W CC TUBULAR nyr2l CBT515
atr2z 0i63-6805 1 HESESTOR 68 OMM ST .25W CC TUBULAR 01121 CB6805
ALk 2 0683-1525 KESISTNR 1.5K 5% .25W CC TUBUL AR 81121 c81525
LY P 0684-152% KESISTOR 1.5K 5T .25w CC TUBUL AR 01121 (81525
A1K25 NUT ASSIGNED
ALR2Y G&83-2715 2 PESISTOR 270 OMM 5% .25W CC TUBULAR otz 82715
Al1&27 UGBY B21S RESISTNR 820 OHM 5% .25W CC TUBULAR o121 C88215
Atk 2g KOT ASSIGNED
ALk T NOT ASSIGNED
ALF 34 0eA3-2015 RESTSTOR 200 OHM 5% .25W CC TUBULAR nrizi CB2015
ALk sl 0483-2015 GCSISYOR 200 OMM 5% .25W (C TUBULAR a1121 Ca2015
ALk 32 0483-2015 SKESISTDR 200 NHM 53 .25W CC TUBLLAR 91121 82015
(SRR 0683-2015 ESTSTOR 200 OHM 5% .25W CC TUBUL AR 01121 CB2015
A3y 3683 1u25 RESISTOR 1K 5% .25W CC TUBULAR a1121 cerozs
Aln 25 3683-2035 1 RESISTOR 20K 5% .25W CC TUBULAR 01121 €82035
AL¥ 3o S6B83-1018 1 ESTSTOR 100 OHM 5% .25W CC TUBULAR 01121 CBLOLS
ALC AT 0633-2n25 RESESTOR 2K 5% .25W CC YURULAR 01121 CR202S
Alr 3y 0683-1025 RESYSTOR 1K ST .25w CC TUBULAR 21121 cB1025
Alr ) 0693-2715 RESYSTOR 270 UMM 5% .25W CC YUBULAR Q1121 c82715
FYLES 0483-1505 1 RESISTOR 15 OHM 5% .25W CL TUBULAR 21121 cs150%
E1k 4] JLB 3~ 3395 7 RESTSTOR 33 0OHM 5% .25W CC TUBULAR 01121 CB3305
1R &2 6% 3~13395 RESISTOR 33 OHM 5€ .25W CC TURULAR 01121 CR330S
Alv4s U683-353% RESISTOR 33 OumM ST .25W (€ TUBULAR 0r121 CB3305
A1nbs 0633-3435 RESISTOR 33 OHM ST .25W CC TUBULAR o121 CB3305
ALRAL D68 3-3305 RESISTOR 33 OHM 5% .25W CC TUHULAR 01121 83305
A6 4e 68 4~3305 QESISTOR 33 OHN 5% .25W (C TURULAKR o121 83305
Aina? 0693-3305 RESISTOR 33 OHN 5% .25# (C Tudit AR ott21 83305
ALF 4R 06R83-1005 H RESISTNR 10 OHM 5% .25w €C TURULAR 01121 £81005
AR 4y 0683-2025 RESISIOR 2K 5% .25W CC TUBULAR oL121 cezo2s
Aaw S 2100-3416 1 FESTSTORy VAR 250K NKM 21380 2100-3416
(NCIVDESSIA, 8. C)
FRLES 0633-5125 3 STSISYNR §,1K ST J25N CC TUBUL AR 01121 CBS5125
AfE S 0&83-5125% RESISTOR 5.1K 52 .25W CC TUBULAR 01121 85125
LSS NegI-u125 FESISTNAR S.1K 58 25w (€ TURILAR 61121 85125
ALY (683 1020 1 BESISTOR 1K 5% .25W CC TUBULAR [V CB1025
& Hbh 1100 1723 HRELISTOR. VAR: TRMH: 10K QM 10% C 101 ETHOW!03
ATREL R - NOT ASSIGNED
ALt PART iJF A1RBO: NSR
ALS 2 3101-06H4 1 SWITONG SL; DOPDY NS: 1A 125VAC 24480 3101-0684
PERS] G 100-3012 H TRANSFORMEE I DRIVER 24480 9100-2012
all2 9100-3011 1 TEANSF ORMER 21480 $100-3011
IS NER 1 B20~0¢ 34 1 IC DGTL COUNTER 214480 1820-0634
AN 1823-0633 1 IC:M.0.5. TIME BASE 21480 1820-0633
Alu3 1820=1164 1 [C DGTL DMBSL SLN FLIP-FLOP 27014 nMBSLSIN
alirg 1020-0806 1 1C DGTL MCLlO109L GATE 04713 McLo109°
415 16816-0412 1 10 DGYL MFMORY 23480 1816-0412
cite 1820~-1251 H {0 UGTL SH?4E5196 N COUNTER (11295 SNT74LS1 96N
Ate7 1420-0214 t I 76TL $SNT6 &2 N DECDOER 11295 SNT4424
AlLR 1820-0039 1 f£C n5TL SNT4 93 N COUNTER 1295 SN7493N
ATU9 1820- U632 o 1 IC LIS CONTROL . 8480 1820 0632 or
1820 1790 ) 1820 1790
AL VUt 0377 i 1C DGL SN74H 50 N GATE 1245 SN74H50N
a1 1420-0370 1 IC OGTL SNT4H 00 N GATE 11295 SN74HOON
AryLt 1820-1415% 1 IO TTL,SCHMITT, HEX INVERYER 01295 Th4L S1 4N
FRURE) 1820-0654 ' (€ 36TL MULTIPLEXER 117263 93L 1202
siluts 1820-1037 1 IC DGTL SNT4  46AN DFECODER #1295 SN7A46AN
AlULS 18223-0535 t IC DGTL OMT4l 03N GATYE 27014 DM74LQ3N
ISEEE 251-350% 1 CONNECTUR; 12~CONT; FEM; POST TYPF 28480 1251-3506
Ay xS 1200-0473 1 SHCKET; ELEC; 10 16~CONT DIP SLDR TERM /86RO 12000473
2LXUY 12006-0525 1 SOCKET; ELEC; I 20~CONT DBL STRP PKG o779 58364 0-2
ALY G410 0423 ! CRYSTAL., QUARTZ 8480 0410 0423

See tntroduction to this section for ordering information




Models 53008 and 5310A
Replaceanle Parts

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

Reference HP Part . Mfr
- . Qty Description Mfr Part Nuimbes
Designation Number Code
ATAL 05300 60018 1 BOARD ASSY, DISPLAY 28180 05300 60018
ATAIDS1 AIATUSB 1990~0469 8 LED (C) CR 28480 1990-0667
1990-0470 ] LED (D) OR 28480 1990-2% 70
1990-0471 8 LED (E) 28480 1990-04 71
THREE BRIGHTNESS LEVELS ARS AVAILABLF:

CROER SAME KNO. AS ORIGINAL. IF LED IS

MARKED WITH PART NO. S082-773is A SINGLF

LETTER CUDELC,0, OR F) 1S STAMPED Br-

NEATH THE PART NUMBER. THESE LETTER

CODES ARE LISTED ABOVE IN THE DESCRIP-

LON COLUMNG ORDER THE CORRESPUNDING

PART ND. LISTED AROVE.
A1ALDSY 1990-0325 6 LED-VISIBLE 28480 1990-0325
41410510 1990-0325 LED-VISIBLE 29480 1990-0325
AlAlDSLL 1990-0325 LED~-VISIRLE 28430 1990-0129
AlAlDS12 1990-¢325 LED-VISIBLE 28480 17900325
A1A 10513 1950-0325 (ED-VISIALE 29480 1990-0325
AlALDS14 1970-0425 LED-VISIBLE JR4RQ 1990 0325
ALALEL-
ALALE3} 05300~20007 1 PINSy CONNECTNE (STRIP AIF 33) 28480 "h3INN-2 0007
AlALRL 0683-3305 RESISTOR 33 OUHM 5% .254 CC TUBULAR Nzt HERTE]
AlAIR2 06A3-3305 RESISTOR 33 OHM 5% .25W CC TURUL AR 121 UGERRE)
AlALXDS1 1200-0424 ] SOCKETIIC ALK 14 CONTACT 23090 (SA2300~167
ALAIXDS2 1200~0424 SUCKET:1C BLK 14 CONTACT 23880 .SAZN03-1 6
ALALXDS3 1200-0424% SOCKET$IC BLK 14 CONTACT 738890 LSAIG00-143
ALALXOS4 1200-0424 SUCKET:IC BLK 14 CONTACT 73A80 CSA2200-143
ALA1IXDSS 1200-0424 SOCKET I RLK 14 CONTALT 21930 LSA2IgN -1 %2
AL21XDSS 1200-0424 SUCKETIIC BLK L4 CONTACT 3880 CSA 2300160
ALALXOST 1200-0424% SUCKET:IC BLK 14 CONTACT 71880 CC82 100=143
AlA1x1S8 120004 2% SUCKET:1C BLK L4 CONTACT /3880 K SAZ200-141Y
A2 05320-60019 1 BUARD ASSY, POWER SUFPLY 28430 05300-40019
eL2c1 0160-0155 1 CAPACITOR-FXN 3300PF ¢-1UZX 200WVDC PCLYE 56289 292043292
a2C2 0160-0299 1 CAPACITUR-FXD 1800PF +~10% 200wWVDC P3LYE R4289 262P18212
a203 0140-0149 1 CAPACITOR=FXD 47TOPF +-5% 300WVDC MICA 72136 AETRTES SUNTC RTINS
A2C4 0160-0180 1 CAPACITOR-FXD .033UF +=5% Z00WVDC POLYE 56289 292033352
a2cE 0180-2355 1 CAPACETNR-FXD: T.5UF #=5% 20VDC TA-SOLID 55209 LEONTSRXR02042
A2CR1 190 1-~0040 2 QIODE-SWITCHING 2NS 30V 50MA 3480 1°01~0040
A2CR2 1901- 0040 OI0DE-SWITCHING 2NS 30V 50MA 73480 %01 -g040
AZ2CR3 1901- 0050 DIVDE-SWITCHING 2NS 8OV 2D0MA 23480 13N1-0350
A2CR4 i902~0689 1 LIODE BREAKDUWN 78480 1502~ 0699
A2CRS 1902~3110 2 OIODE-INR 5.9V 2% DU~7 PD=.4W TC=¢.017% 04713 §2 1n939-111
A2CR6 1902-3110 ClODE-INR 5.9V 2% D0i~7 PD=.%KW TC=+¢,0)7% vaTL3 S7 10737117
A2CRT 150 2-0556 2 OI0DEs ZENER; 20V VZ; kW MAX PD 04713 7 o1i213-227
A2(RB 1502-0558 DINDE; ZENERF 20V V25 1R MAX PD 0a113 52 11213-221
L2E L~
A2E12 1251-3788 12 "EN PAST-71P STP QURSL] L-389951 n
A2C1 1853-0020 1 TRANSISTOR PNP SI CHIP PD=300MW 25490 1R53-0020
a2u2 1854~00213 1 TRANSISTOR NPN ST TO-18 PD=36uMW 7A4R0 1AS6-a223
A2¢3 1855-0367 1 TRANSISTCR; UNIJUNCTEQN; P ON N 2R480 1AS5-9357
A204 1853-0086 2 YRANSISTOR PNP SI CHIP PU=3ILOMW 27400 1853- QUAA
A2Q5 1853-0086 TRANSISTOR PNP ST CHIP PN=310MW ERTE tRR3-003%
AZR 1 0693-1535 2 RESISTOR 15K ST .25W CC TUBULAR (UUFA] rR1S3S
A2R2 0683-1535 RESISTOR 19K 5% .25« CC TUBULAR o121 (31535
A2R3 068 3-202% RESISYOR 2K S% .25% (€ TUBULAR 05121 CB2029
22R4 0683-2015 RESISTOR 200 UMM SZ .25k CC TUBULAR 01121 cR201S
A2RS 0698-0085% 1 RESISTOR 2.61K 1% .125W F TURULAR 14200 C4-1/8-T0 26417
A2R6 06837505 1 PESISTOR 750HM 5% .25# (C TUPBULAR o2l 87506
A2RT 0757-0444 1 RESISTOR 12.1K LT .125W F TUBULAR 24564 C4-1/R-TO-1212-F
AZKB 0757-0420 2 RESISTUR 750 UMM 1% .125W 7 TUBULAR 24546 Ce-1/8-Tu-151-F
A2R9 0683~-3605 1 RESISTOR 36 UHM 5% .25W CL TUBWLAR 01121 cr3605
A 2R 10 0683-56135 1 PESISTOR S6K S¥ .25W CC TUBULAR oLzl CRS6315
A2R 1L 0693- 3456 1 RESISTOR 287K 1% .125W F TUBUL AR 1299 Lo 1/ B-TD~2871-F
A2R 12 0757-0420 RESISTOR 750 OHM L% .125W F TURULAR 26546 r6-1/8-T0-751-F
A2R13 0698 3515 1 RESISTOR 59K 1% 125W F IUBLULAR 165799 C4.1.8 TO 505 F
AZR14 0683 1015 RESISTOR 100 OHM 5% 25W CC TUBULAR 01121 CBIns

CHASSIS PARTS
Cl 0160~33133 2 CAPACTTOR-FXD SQ0UPF #-~20% 250WyAl CER 2R4R0 0160-23133
c2 0160-3333 CAPAT [TOR-FXD SOOOPF +-20% ?50WVAC CER 784R0 11460 - 3337
Fl 2110-0044 1 FUSE L3A 250V SLO-NMLA 15319 313.2508
[ Z110-0320 1 FUSE .15A 250V SLO-RLO 11400 MOL 157100
P
]

See introduction to this section for ordering information
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Models 53008 and 5310A
Replaceable Parts

v

Table 6-1A. 530013 Standard Instrument, Replaceable Parts (Cont’d)

Reference HP Part e Mer
: . Qty Description Mfr Part Number
Designation Number Code
it 12513545 1 CONNECTUR, AC POWER, FLANGCD MALE WECPT 05140 6062~ 3
92 1250-0033 i CONNECTOR-CUAX; BNC: SO OHM FEMALE 26931 2847 -130-1
i F140-0498 z COTL; FXO3 MOLDEQ RE CHOKE; Z.29H 10X 74226 157221
Lz 9140~0098 COTL; FXD; MOLDED RF CHOKE; 2.2uM 10% 24276 157221
mi U5 30U- 8da0e t HASK, ANNUNCLATOK, UPPER 8440 05300-80002
b 2 S6G-6000 1 CATCH, SLIDE LEFT MAND 2R4nD 5040-6000
h 5 05300-00005 1 PANEL, KEAR 28440 05300-00005
MPY 05300-40007 i WINIOW 2h450 053004 0007
MES 05306-26010 1 Cast 28440 05300-20010
MHJ UL 100=-40002 2 BLOCKy ANNURCIAT O 29440 05300-40002
r C5300-40003 4 5UPPORT, BOARD 23440 05300-40003
ey 05300~ 40004 % ATDE, SULIOE 22440 05300-40004
ney 4 0% 0= TU0L 1 CiTChy SLIDE FIGHT HAND 28440 5040~7001
SNV} 4% 300 ~3Uguil 1 MASK , AMNUONCTATUR, | UWER 28640 05300-80002
MP11 1120 425U 1 PABEL L RONT PANEL (DENTIFICATION L) 9120 4250
7 1854 0387 1 [9ANSISTOR, $1: NPN B0 18h4 0487
FOR ) 0240 0765 INSULATOR, TRANSISTOR 450 0340-0765
1
st 3101 1234 JNITCH. 5L, OPDT NS, 64 250VAC 529 11A 1242A
i Yo 3017 1RANSFOHMER: POWER 28450 9100 3013
MISCEL LANEQUS PARTS
5370 2647 . KNOB 0 03702632
(Y0 0127 2 NUT SHEETMETAL 1 1 30 THD 25 WD ST1 1A 3 0991 440 24
2110 0464 1 FUSELHOLDER; EXTR POST; BAY CAP, 204 ST 145002 010
2110 0465 1 }USEHGLDER, CAP. FOR 3-AG FUSES TSI 345002-020
2940 0054 ) HUT HEX DBL CHAM 112 28-THD 125 THX B30 2950 -0054
w120 1508 ! CORU SET 3-COND 1BAWG GRAY 6120 1378
Un300 D000E 2 CLIPL K 05300 006
0530080004 1 COVER PROTECT

05300 90015

Sev introduction to this section for ordering information




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

Models 53008 and 5310A
Replaceable Tarts

Reference HP Part . Mfr ; o
Eff’ enc Qty Description Nifr Pact Numiber
Designation Number Code

OPTION 001
Al 05300-60020 1 BOARD ASSY, LOGIC (SERIES 1704) 28480 05300-60020
AlC1 0180-0229 1 CAPACITNP-FXD; 33UF¢-10% 10VDC TA-SOLID 56289 LS0D336X901CR2
AlC2 0150-0050 1 CAPACITOR=-FXD 1000PF +80-20% 1000WVDC 28480 0150-0050
AlC3 0150-0071 2 CAPACITNR=FXD 400PF #~5%X 1000WVDL CER 28480 0150-0471
AlC4 0150-0075 2 CAPACITOR~FXD 4700PF +100~20% S00WVDC 28480 0150-0075
AlCS 0150~-0075 CAPACITOR~FXD 4700°F +100-20% S500WVDC 28480 0L50-0075
A1Ce 0180-2357 1 C:FXD Ta SS0 UF 3IDVNCw 28480 Q180 2397
AlCT NOT ASSIGNED
AlCS NDT ASSIGNED
AlLCY 0150-0096 1 CAPACITOR-FXD .O5UF +B0-20% L0OWVDC CER 28480 Gi50-00 24
AIC10 NOT ASSIGNED
Aalc1t NCT ASSTIGNFD
AlCL2 NOT ASSIGNED
AlC13 01603879 1 CAPALITOR-FX0 LOIUF ¢-20% 100WVDC CER 284R0 0150-341?
ALC 14 0150~0071 CAPACITOR~FXD 400PF +-5% 1000WVDC CER 28489 0L150-0C i1
AlC1S 0160~2055 1 CAPACITOR=FXD D1UF +80-20% 100WVDC CER 28480 0160-20%5%
AlLC1S 0180-1743 1 CAPACITOR~FXD; +1UF+~10% 35vDC TA-SILLD 56289 150D D4 X2D3IRAY
AlC17? 0180-0428 3 CAPACTITNR-FXD; &6BUF#-20% 6VOC TA-SDLID 28480 0130-0479
Al1C18 0180-0557 2 CAPACITOR=-FXD 1S50UF +100-10% &6VD( AL 90201 MTYEISOI DS
A1C19 0180-055¢ 1 CAPACITOR-FXD: 1SJIUF+-20% 6VOC TA-SOLID 28480 0180- 0% 54
ALC 2D 0180-0551 2 CAPACITQR=-FX( 350F +100~10% 25YDC AL 30201 MIVASCRPS
a1C21 0180-0551 CAPACITOR-FXD 35UF +100~10% 25vDL AL 90201 ®IVISLBCS
A1C22 0180-0557 CAPACITOR~FXD 150UF +100-10% 6VDC AL Q0201 LARS §-Tuhisot3
A1C23 0180-0373 1 BCAPACITOR-FXD; 68UF+-10% 35VDC TA " 56289 150D6RAXY IHAY
ALC 24 0180-0552 2 CAPACIYOR-FXD3: 220UF+-20% LOVOC YA 28480 M 80-0552
ALC25 0180-0552 CAPACITOR~FXN; 220UF +~20% 1OVNC T8 28480 0180-05%2
A1C26 0180-0428 CAPACITOR~FXD; 6BIJF+~20X 6VDC TA-SCLID 28480 0180-0428
AYC27 0180-05%3 2 CAPACTIOR-FXD; 220F+-20% 25VDC TA-S0L1D 28480 01600553
AlC28 0180~05523 CAPACITOR-FXD; 22UF+~-20% 25vDC TA-SOLID 28480 0180- 0573
ALC29 0180-0161 1 CAPACITOR-FXD; 3.3UF+-20% 35vV0C TA 56289 15C0335x0035R2
AL1C A0 0160-220% 1 CAPACITOR-FXD 100PF #+-5% 300WVDC MICA 28470 0160-220%
A1C31 0180-0428 CAPACITOR~FXD: 6BUF+-20% 6¥OC TA-SOLIN 28420 0180-04721
AJCRY 1501-002% 7 DIODE-PWR RECT 400V 750MA 04713 SR1358-9
AICR2 1901-1081 2 DIODE~-PWR PECY 100V 3A 28480 1905-10R1
Al1CR3 1901-0028 DIONE~-PWR RECT 400V 750MA 04713 SR13%8~9
ALCPS 1901-1081 DIQDE-PWR RECY 100V 3A 28480 1901-10581
ALCRS 1901-0028 DIODE~PYR RECT 400V 750MA 064713 SR1358-9
AlCPH 1901-0028 DINDE-PWR RECT 400V 750MA 04713 SR1358-9
AL1CRT 1901-0028 DIODE-PHA RECT 400¥ TSOMA C4TL3 581353-9
AlCF8 1902-3205 1 DIODE=-IN® 15V SX DM-7 ©OD=.4W TC=+,0572 04713 S 10733-7233
AYCPRY 1901-0050 1 DIODE-SWITCHING 2NS 80V 200MA 28480 17201~C050
AlCRLO 1902-3381 1 DINDE-ZNR 6B.1V 5% DO-7 PO=.4W 06713 SZ 10739 4722
ALCRI11 1901-0029 DIQDE-PWR RECT 400V 750MaA 04713 SRL158-9
A1CR12Z 1901-00238 DIODE~PWR RECT 400V T50MA 04713 SRLARA-9
Al 1251-2564 1 CONNECTOR, S50-CONT, MALE, NITRO RIBANN T1TRS S7-10500-07
FOR AL 0905-0413 1 GASKET, TEFLON 2BARO 0305 06Ty
AlLL 9100-3139 5 COIL2TS UM 28430 9100~ 13139
AlL2 9100-31139 COIL:75 UH 28490 9100-31 39
AlL3 9100-31239 COtL:7S UH 28480 9100~ 3137
AlL 4 9100-3139 COILSTS UH 28480 9100-3137
ALLS 9100-3139 CrIL:7TS5 UH 28490 9100~-31 34
AlL6 9140-0210 2 CUIL: FXD3 MOLDED RF CHOKES 1OOUH 5% 24226 157103
RILT 9140-0210 COIL; FXD§ MOLDFD RF CHOKFS 100UH 5% 242286 157103
Al1Q1 1854-0215 2 TRANSTSTOR NPN S PC=310MW FT=300MHZ 04713 SPS 3611t
A102 1853-0313 ] TRANSISTOR PNP SI CHIP PD=500MW 28480 1853-0318
AlQ3 1853-0318 TRANSISTOR PNP S§1 CHIP PD=SOOMW 2B480 1#53-0318
AlQs 1853-0318 TRANSISTOR PNP ST CHIP PD=500Mw 28480 1853-0319
AlQS 1853-0313 TRANSISTOR PNP ST CHIP PO=500MW 28480 1853-03118
Al06 1B853-0318 TRANSISTOR PNP ST CHIO PD=500MW 284180 1852-0314
AlQ7 1853-0318 TRANSISTOR PNP ST CHIP PD=S500MW 28430 1853-0318
ALQB 1853-03198 TRANSISTOR PNP S1 CHIP PD=500Mw 29480 1853-0313
2109 1853-0318 TRANSISTOR ONP ST (CHIP PD=500MW 28480 1853-0311%
AlQ11O NOT ASSIGNEQD
ALQ11 NOT ASSIGNED
AlQl2 1853~0036 3 TRANSISTOR PNP S1 CHIP PD=310Mw 28480 1853-00356
A1013 1853-0036 TRANSISTOR PNP SI CHIP PD=310MW 28480 1853=-002%
AlQ14 1853-0013s TRANSISTOR PNP ST CHIP PDO=310MW 28480 1853-0038
A1015 1854-0215 TRANSISTOR NPN ST PO=310MW FY=300MHZ 04713 SPS 3611

p

*FACTORY SELECTED VALUE

See introduction to this

section for ordering information
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Models 53008 and 5310A
Replacenble Parts

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

ference HP Part o Mfr

Reference Oty Description f Mfr Part Number
Designation Number Code
S1616 1854-0492 1 TAANSISTOR NPN S1 PD=1S0MW FT=250MHZ 2E4BO 1854-0492
AVH L 06432025 3 KESTSTOR 2K 5% ,25W €0 TUBJLAR silzl CR2025
e 0E83-6215 ? RESISTOR 620 HM 5% .25w CC TURULAR 01121 c8621%
Aln3 0&83-3915 1 RFSTSTOR 390 OHM 5% .25W CC TURULAR o121 CB3915
AlR4 Q683-103% 5 RESISTNR 10N 5% .254 CL TUBULAR 0121 (81035
ALKS 1610-005% 2 NFTWORK-RES 9=PIN SIP ,15-PIN-SPCG 21480 1810-0055
AlE b aL83-1035 «ZSTSTOP 10K 5% .25W CC TUBUL AR nrtat CR1035
alny 0683-1015 RESISTOR 10K SZ .25%W CC TURULAR 01121 1035
ALk Y D68 3-10%5 L RESISTOR 1M 5% .25W CC TUBULAR s:121 Ce1O55
e NaT ASSIGNED
ST NGT ASSIGNED
ALRLY NOT ASSTGNFO
A11)2 NOT ASSIGNED
ALK 13 g i-1525 : RESISTAOR L.5K 52 .25W CC TUBULAR 0112t 81525
AlR 1Y 0&813-10135 RESISTOR 10K 5% .254 (C TUBULAR olr21 cBlo3s
E1R LS 1810-005% tETWORK-KES S=PIN SIP .15-PIN-5PCG 79680 1810~0055%
Rk, G4R4-7515 s KESISTAR 750 (MM 5% .25W CC TUBRHL AP 3R ¥4 CRIS1S
Atk LS 0683-2015 4 RESISTIR 200 GHM 5% 25w CL TUBUL AR 1121 CA201S
Alkld 0683-2015 HESISTNAR 200 NHM 5T .25W CC TUBULAR 3LE21 €82015
3R n683-2015 RESESTOR 200 NHM 5% .25W CC TUBULAR uL12l CrR2015
AdE oD D6¥2-2015 RCSISTOR 200 MM ST .25k (L TUSULAR G121 82015
EREI GL83-1515 RESTSTOR 750 UHM 5% .25W CC THRYLAR 11121 CBTS515
PRI NCT ASSTGNEN
Ali 23 NOT ASSIGNSE
oot NUT ASSIGNED
ALk oo N ASSIGNED
[RREEN NOT ASSIGNED
YA Gh83 8215 QLSISTOR 820 OHM 5X .25W CC TUBUL AR a2y CH8215
AlR 2D NUT ASSIGNED
PR NCTORSSTGNED
LY D683 2015 O CISTNR 200 OMHM 5% 254 £C TUBULAR n121 CB201S
AE 3] DeH2-2015 RESISTOR 200 UHM ST .25k CC TUBUL AR iz crR201s
atr 32 0683-2015 BESISTOR 200 OHM 5% 25w CC TuBUL AR e (R2015
ISTED) 0683-2015 KESISTCR 200 OtM 5% .25W (G TUBULAR 11121 cg2o015
Al 3 0683-1025 3 RESISTOGR LK 5% .25W CC TUBULAR PIRFAY 81025
[T 0683-20135 1 RESISTGR 20K ST .254 CC TUBULAR DI F3} Ce203s
ISERL 0683-1015 ¢ HESISTLR 100 ORM 5% ,25% O TURUL AR n1121 £p101%
ISURY: Q6832325 RESISTOR 2K 5% 254 CC TUBULAR J1121 cR2025
A1k 34 H6H3~1025 RESTSTMR 1K S¥ .25W UC TURUL AR 91121 €8192s
ALK 39 D£B3~2715 1 HESEISTOR 270 DmM 5% (25w (L TUBULAR 31121 82715
L1840 GLEI-1505 1 WESTSTUR 15 CHM 5% .25W €L TURULAR 31121 €B8150%
Al 4l 0683-3305 7 KESISTOR 33 OHM 5T 25w CC TUAUL AR oLzt 33305
1142 0683-3305 RESISTDR 33 OuM 5% .25W CC Tunul Ay 01121 €8330S
ALF 43 0683-3305 RESUSTOR 33 NHM 5% .25W Cr TURUL &7 01121 CB330%
ate s RESISTOR 33 OHM ST 25w CC TUSULAPR ozl CR3305
rA14n RESISTOR 33 GHM 5% .25W CC THRULAR or1zt (83305
AVE 42 0&33-3405 FESISTNR 33 CHM 5% .25W CC TUBULAR 01121 €831305
ALY 4T 0683~ 3395 HESTISTOR 33 QMM S% .25W CC TURUL AR 01121 €813305
A dn CLH3I-1065 i KESTSTAR 1G CitM 5% 25w CC TUBULAR orat C81005
Al sy NeLd-2025 HELISTOR 2K S% .25W (C TURULAR 01121 €B2025
AlF“n 2100-3416 1 RESISTOR, VAR 250K (MM 28480 2100 3416

(INCLUDES S1A 8. ()
AreLl 06d3-5129 3 RESISTAR 5,1K 57 25W (L TyBuLAR o011zt CASE2S
ALk b2 0683-5125 QESISTOR Su1K ST .25k (C TuRULAR ar21 CB5125
ALKE L 0483-5125 RESISTOR S5.1K 5% .25W CC TUBRNLAR 01121 CB5125
ALF Y4 0eA3-1025 RESTSTUR 1K S¥% . 25W CC TURYL AR or124 81025
ARSS 2100-1738 1 KESISTNR; VAR; TRMR; 1IDKDHM 10D% C 197014 ETSOM103
ATRLLE 0683-1015 RESISTOR, 100 OHM 5% 25w CC TUBULAR 1121 CB1015
AL - PART OF AYH50° NSR
prv2 31010684 L SWITCHG SLs 0PNT NS 1A 125VAC 28480 3101-0684
L1171 9100-3012 1 TRANSEFORMEL:DPIVER 28480 9100~3012
AlTz 9100-2011 1 TRANSFORMER 28480 9100~3011
AU 1820-0634 ! If CGTL CAUNTER 28480 1B20- 0634
ALt 2 1820-0633 H 1C:M.1.S. TIME BASE 2R480 1820-0633
B1G3 1820-11¢6 1 1C DGTL DMBSL SIN FLIP=FLOP 27014 OMBSLSAIN
Allis NOT ASSIGNED
L1US 1RLE~D412 1 10 DGTL MEMORY 28480 1816-0612
Alle 1820~1251 1 16 DGTL SNT4LS196 N CNUNTER 01295 SNT4LSE 96N
AT 1820-uZ14 L [C DGTL SNT4 42 N DECODER 01295 SNT442N
Ay 1820-0099 1 1€ DGYL SNT4 93 N CNUNTER 01295 SN7493N
A3 1820-0632 or 1 1C:LST CONTROL 28480 18200632 or
1820 1790 1 1820-1790

ATtIt 1820- 0377 i 1C DGTL SN74H 50 N GATE 01295 SN74H50N
AL 1820-0370 1 1C DGTL SM74H 0CG N GATE 01295 SNT4HOON
ALUL2 1820-1416 t IC,TTLWSCHMITT, HEX INVERTER 01295 T4L S16N
AUt 1820-0658 1 1€ DGTL MULTIPLEXER 07263 93L 120C
£luts 1820-1037 t 1C OGTL SNT4  46AN DECDDER 01295 SNT44LAN
AJue 1820-0585 1 IC DGTL OMT4L D3N GATE 27014 DMT4LO3N
AUTE 0960 0318 1 CRYSTAL OSCILLATOR 28480 0960- 0318
AYAA S 1251 3506 1 CONNECTOR: 12 CONT; FEM. POST TYPE 28480 1251 3506
LR OL] 1200 0473 1 SOCKET: ELEC: IC 16 CONT DIP SLDR TERM 28480 12000473
A1XUY 12000525 1 SOCKET: ELEC: 1C 20 CONT DBL STRP #KG 007/9 583640 2

GPNOT S N HERHES 14524 INSTRUMENTS

See introduction to this section for ordering information




Table 6-2. Replaceable Parts for 5310A

bl prran e ditial doadal

s ey

Reference S Miir " ) )
: . HP Part Number] Qty Description . Mir Part Number

Designation Code

AL 0531 6-60002 1 BOARD ASSY: INTERCONNECT 284£0 05110-60002

ALl 1251-0099 1 CONNECTOR:R & P 50 CONTACT 266C SI-i050G i
(MALE, BUTTCM)

ALPL 1251~0101 1 CONNECTURZR & £ 50 CUNTACT 0266C §7-20500 3175
(FEMALE, TOP)

.93 65310~ 60001 1 BOARD ASSY:POWER SUPPLY 2846C 05319-60001

a2c2 0180-2373 2 C:FXD AL ELECT SBO UF ¢150-10% 37VDCW 90201 TISEIHO $50 3 LN

ACH1 1901-0028 2 DIODE:SILICON 0.75A 400P1V 04713 Silsne-y

A2CR2 1902-0693 1 UIODE BREAKDGWN 28480 1902~0693

Axel 1901~3044 1 GlUCE:SILICON 20MA/LV 284866 1901-0044

A2Cn4 19G1-0028 DIODE:SILECON D.7SA 400PIV 04713 SR1358-9

A2051 1990=-0325 L DIODE: VISIBLE LIGHT EMITTER (LE.D) 2748C £659¢C-( 325

A2F 1 2110-C332 1 FUSE:3A 71400 CMW 3

A2J1 1251-1636 2 CONNECTOR:SINGLE MALE CONTACT 28480 1251636

A2J2 1251=-1636 CONNECTOR:SINGLE MALE CCNTACT 2848C 1251-i6 36

A2QL 1853~24086 3 TSTR:SI PNP aulist 2NSCR ]

A24G¢ 1853~0086 TSTR:ST PNP 8C131 INTCNT

A2Q4 1853-0086 TSTR:SE PNP AOL31 INSGRT

A2R1 06B3-2745 1 R:FXD COMP 270K DHM 5% 1/%w 01121 [ WEE

A2R2 0813-GU34 1 RIFXD WH 1.8 UHM 3% 1W 2848¢ JEL3-CC e

A2R3 0683~3935 1 RIFXO COMP 39K OHM SX L/4W ciiz1 Le 4715

AZK4 GT61-)015 i RIFXG MET OX 1500 OHM 5% 1W 28480 Gifi-C0i%

A2RS 0683-3315 i R2FXD CUMP 330 OWM ST 1/4wW o112y [FEERT

AZRG 06983547 1 R:FXD COMP L OHH 5% 1/2W 03121 L ones

A2RT U683-5115 1 R:FXD CUMP 510 OHM 5% 174w 0i121 B Sia%

A2R8 0683-2015 1 R:FXD CUMP 200 UHM SE L/4w 01121 LA Z0LS

A2RY 0550-0051 ¢ SCREW:PAN HD PU2E OR 3-48 X 0.3/"" LG godoc 08U

AZ2RB 22C0~0103 14 SCREW:SST PHH PULZIL DR 4=4D X 1/74mv/LK 0QuQC ORE

AZR8 220¢~0197 5 SCREN:PCGIL DR 4—4Q X 3/8 W/LOCK 10000 DAY

AZRA 220C-C1l64 12 SCREWIFLAT HD POIl 4=40 X 3/16 gouvuc 180

AZRY 23600113 3 SCREW:PAN HD POZE 6-32 X 1/4 W/LK VOV [T

AZRE 2360~G 117 & SCREWIPAN HO POIL 6~32 X 3/8 W/LK 0000 0ORD

A251 3101~0543 i SWITCH:SLIDE DP3T WINIATURE 18488 §5-63
CHASSIS AND MISCFL LANEQUS PARIS

RT1 1420 0084 OR 5 BATTERY:2 50V 05137 V5416

1420 0209 5 BATTERY:2.50V 28481 1420 1208

MPL 1440~J0075% 1 CARRY STRAP 28480 144¢-6015

MP2 1440-0C96 1 HANDLEzSTRAP 2848¢ LeaG Cu9e

MP3 1440~4a97 1 HANOLE : SHOULDER 284RQ 155%0~00%1

MP4 50406000 2 CATCHILEFT SIDE 2848C 5G40~ £040

MRk 053L0- 80004 2 COVERIPLASTIC PROTECTIVE 284KG €50 306N

MPS 50%4i~7001 2 CATCH:RIGHT SIDE 2848C SLAU= A0

MP6 0531¢-00v01 1 PANEL:FRUNT 28480 U5ILC-0udi i

Mp7 05310-000J2 1 PANEL 1RE AR 28480 GS310-50007

upa 05310~00011 1 PANEL :SUB 2840C G53LN-50C1L

MP9 05310-00004 1 BRACKEY:LEIT 2848C NS3ILC-CAGH S

MP 1O 5310-3C025 1 CASE:BATTERY 28486 UB3L0-3CTS

MmP1l U5310-00006 1 HGLDER: BATTERY 28480 053100000 H

MpL2 65310~00037 1 COVER:RATTERY 28480 25310 "0t

MP13 05316~00008 1 BRACKET tRIGHT 28460 GSATL LG

MPL4 05310~-40001 4 GUIDE:SLIDE 28480 5310 450

MELS 05310 20005 2 FRAME:STOE 2848¢C Q5ALS-2000 Y

MP16 0340-0765 1 INSULATOR: TRANSISTOR c1295 A=0340-0165 1

“PL7 1400 0808 1 MOUNTING CLIP 28480 7300 0503

MP18 3050 0791 1 WASHER:SHUULCER 0.115% 1Dy NYLON 28420 RETINTAT

MPLY 05310-00012 1 PANEL : SUB 2848C 053iu- N2

MP20 14601312 1 SPRING:LEAF 28480 1460 13T

Q3 1854 0420 1 TSTR: S NPN 28480 1854 1400

1400 0665 1 CLiP, LED tA1G 28480 A0 GBGH

“
See introduction to this section for ordering information



Models 5300B and 5310A

Replaceable Parts

Table 6-3. Code List of Manufacturers

Mfi. No.
[LISNIF1e}
0O7TY
FAR SN
01295
02664
4713
05397
OFHT4
05820
07263
12040
2949
HINTeN!
205580
RN
24546
21941
27014
28480
BE2RY
TH903
70998
71400
T1616
71785
72136
72498
78U
JI8GE
D10
THLEE
THIDY
oLt
¥2389
90201
D673

»

Manufacturer Name, Address, and Zip Code
US.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, I11. 60153
Motorola Semiconductor Prod. Inc., Phoenix, Ariz. 85003
Union Carbide Corp. Elect. Div., New York, N.Y. 10017
Viking ind. Liee., Chatsworth, Calif. 91311
Waukeficld 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
Mepeos Electric Corp., Mineral Wells, Tex. 76067
Stanford Applicd Engrg., Santa Clara, Calif. 95050
Gowanda Kleetronies Corp., Gowanda, N.Y. 11070
Corning Glass Works, Bradford, Pa. 16701
Speciatty Connector Co. Inc., Indianapolis, In. 46227
National Semiconductor Corp., Santa Clara, Ca 95051
[Hewlett-Packard Co., Corporate Hq., Your Nearest 1P Office
Sprague Electeie Co., N. Adams, Mass. (11247
Belden Corp., Chicago, T1l. 60644
Bird Electronies Corp., Cleveland, Ohio 44139
Bussmann M. Div. McGraw-Edison Co., St. Louis, Mo. 63017
Commercial Mastics Co., Mundelein, I11. 60060
Cinch Mfg. Co. Div. TRW Inc., Elk Grove Village, 111
Electra Motive Mfg. Co. Inc,, Willimantic, Conn. 06224
Firte Technological Prod. Inc., Erie, Pa. 16512
SED Electronies Corp., Brooklyn, N.Y. 11219
Amphenol Corp. RF Div., Danbury, Conn. 06810
l.ittlefuse Ine., Des Plaines, 1. 60016
Stackpole Carbon Co., St. Marys, Pa. 15857
Tinnerman Products Inc., Cleveland, Oh. 41129
Klectronic Tndustries Association, Washington, D.C7, 20006
Switcherafl Ine., Chicago, 111 60630
Mallory Capacitor Co., Indianapolis, Ind. 46206

San Fernundo Elect. Mfg. Cu., San Fernando, Calit. 91341
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Figure 6-2. 5310A Battery Pack Mechanical Parts



Manual Changes and Uptions

SECTION VI
MANUAL CHANGES AND OPT:ONS

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 option is available for the H300B: Option
001 High Stability Time Base (temperature compen-
sated crystal oscillator — TCXQO). See Table 1-3 for
specifications.

7-7. FIELD INSTALLATION OF GPTION 001

7-8. Option 001, TCXO, field installation procedure
15 given in the {ollowing steps:

a. Disconnect the power cable from the H300B.
(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 instruc-
tions about component removal and
reptacement.

c. 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 H300B ready to be used after installation of the
TCXO.

7-9. MANUAL CHANGES

7-10. This manual applies directly to Model 53001
Measuring Systems with serial number prefix 1452A
or 1636A and to Model 5310A Battery Packs with serial
number prefix 1312A. For information about manual
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 thiese instrumenis will be supplied with
“manual changes” sheets containingg the required
information. Replace affected pages 0 sionify exist-
ing manual information as dicecied Qi the “manual
changes” pages. Contact the nearest Heoewlett-
PPackard Sales and Service Office if itie change infor-
mation 1s missing,

7-13. Older Insiruments {53104 Eatini s Macks)

7-14.  The follywing paragrapis fice ihe mannal
changes required to backdanie (his e vnl Lo cover
Model 5310A Baitery Packs with low: . seviel namber
prefixes than (hose listed on the titie pane of ihis
manual. Make the manual changes civen o tie para-
graph that corresponds to the soriad 1uaber prefix of
your instruiment,

7-10. BILOA, serial prefix 1232A 9 o 627, Table
6-2, delete the catries for MI'S an.d Mi“iv aedd the
following: “MP8 0031000003, [, PANETLSUR,
28480, 05310-06013"7,

7-16. D3VOA, serial preiix 1128A. Melie the changes
given in Paragraph 7-9. On these and older instru-
menis two-piece catch-slides were used 1 place of
the newer one-piece parls listed on Pape 67 Table
6-2 (MP4 and MID). The newer ;aras st ruimhbers
H040-6000 and S040-7000) shiould e 0 nowever,
if replacement is required.

7-17. Older tnsiruments {53005)

7-18. Table 7-1 lists changes reqaired to hackdate
this manual to cover Maodel H30UI3's with lower serial
number prefixes than tiose lated i the e page
of this manual. Make the manuai chiuiges soven i
Table 7-1 that correspond to the coiiai prefis of your
instrument.

Table 7-1.

If your 5300B has
Serial Prefix

NS00 Hack (alice

Make .2 following
changes to vsur Manual

1420A or 1428A 1

T4D2A or 1636A . o T
’ or b {(See Nole 7 on iy 8 8)

~1



Models 530013 and H310A
Manual Changes and Options

CHANGE 1 CHANGE 2 {Cont'd)

Renlace Table 6 1A and B with Table 7-2. Pages 6-3 and 6-7, Tables 6-1A and 6-1B,
Replace Figure 84 with Figure 7-1 Replaceable Parts (Cont’d):

Reploce Figure 8:6 with Fipore 7-2.

Replace Pigure 87 with Figure 7-3 Change A1R27 oa both assemblies from
0683-8215 (820 tn 0683-6215; RESISTOR
620 OHM 5% .2>W CC TUBULAR,; 01121;

CHANGE 2 CB6215.
Poages 833 ond 67, Tables 6-1A and 6-11B, Page 89, Figure 3+, Schematic Diagram:
Riepleceable Parts: Change both series number for Al (05300-
60017 and (05320-60020) to “1452A or
hange sevies humber fur Al assemblies 1636A".
(OH3G0 66017 and 03300-60020) to SERIKS
TALTA or THBBA. Change ATRZ27 {rom 820 to 620 ohms.



Table 7-2. 5300B Replaceable Parts

(A1 Series 1420A and 1428A)

TATOA

Models Hi30B ar
Manual Changes and Gplions

HP Part L oy
Refgrenc_e Qty Description Mfr Mifr Pav. Number
Designation Number Code
STANDARD OSCILBATOR
Al 05300-560017 1 80ARD ASSYs LOGIC (SERIES 1420A OR 1428A) 28480 05300-6001 "
AlCl 01800229 1 CAPACITOR-FXD: 33UF+~102 10VDC TA-SOLID 56289 LROD33EXINI ORZ
al1c2 0150-0050 1 CAPACITOR~FXD LOOQPF +80-20% LOOOWVDC 78480 0150-0050
AlC3 0150-0071 2 CAPACITOR—FXD 4DOPF #-~5% 1000WVDC CER 28480 0i50-0071
AlCH 0150~0075 2 CAPACITOR~FXD 4700PF ¢100-20% SO0WVOC 78480 0150-0075%
ALCS 0150-00713 CAPACITOR-FXD 4TQ0PF +100-20% 500WVOC 28480 D1S0-p0 1S
AlCH 0180-2357 1 C:FXD TA 950 UF 90VDCMW 28480 0180 -2357
ALCT e D160 2055 2 CAPACITOR=-FXD Q1 pF 100V 28480 0100 7055
AlCS .. 0160~0161 1 CAPACITUR-FXD .OL1UF +=1DT 200WVDC POLYE 56289 792P10392
AlCY 0150-0096 1 CAPACTTNA~FXD LDSUF +80-20% 100OWVDL CER 78480 G150 D09
ALC10.e 0121-0061 1 CAPACTQR: VAR; TAMR; CER; 5.5/18PF PHAB0 1210061
ALCLL.s 0121-0059 L CAPACLTOR: VAR: TRMR; CER: 2/8PF 73899 UV TIPRBA
ALCL2.s 01602257 CAPACITOR-FXD 10PF +-5% 500WVDC CER 28480 0160 2257
ALC12 0160-3879 1 CAPACITOR-FXD .0LUF »-20% 100WVDC CER 753480 D160-3870
ALC 14 0150-0071 CAPACTTOR-FXD %00PF +-5% 1000WVDC CER 3480 0LS0-0071
ALCIS 0160- 2056 CAPACITOR=FXD .01 uF 100V ?R480 0160 7055
A1C16 0180 1773 1 CAPACITOR-FXD; .6AUT +.5% 35VDC T4 5289 15004 XEO (5,7 DYS
AlC17? 0D180-0423 2 CAPACIYOR-FXD: 6BUF+—-20% &VDL TA-SOLID TY4BD 01311~ 0429
ALCLS 0180~0557 2 CAPACITOR-FXD 150UF +100~-10% 6vDC AL ©2201 IMIVIS0T DS
AlC1® 0180-0554 1 CAPACITOR~FXD; 150UF+-20% 8VDC TA~SOLIO 20430 B1R0-0554
AlL20 0 180-0551 2 CAPACITOR-FXO 3SUF +130-1a% 25v0C AL Q201 P TY 350825
AlC21 0180~0551 CAPACITOR-FXD 35UF +100-10% 25vDL AL 201 Imrvascazs
AlC22 0180-0557 CAPACITOR-FXD 150UF +10C~10%T 6VDC AL 90201 HIYLSOI06
AfC23 0180-0195 1 CAPACITOR-FXD3 .33UF+-20% 35vDC TA 87 [ E0D 13X SR
A1C24 0180-0552 2 CAPACITOR~FXO: 220UF+=20% 10vDC TA /480 iax«n—ossz
AlC25 0180-0552 CAPACITOR-FXD; 220UF»-20% i0VDC TA 794RQ iulaofnr\sz
1
ALC26 0180-0428 CAPACITOR-FXD: 68UF+~20X 6V¥DC TA-SOLID 20480 01R0-0428
Arc2? 0180-0553 2 CAPACITUOR-FXD; 22UF+~20% 25v0C TA-SOLID 2480 {1R0-0953
AlC28 0180-0553 CAPACITOR~FXD3 22UF+—20% 25¥DC TA-SOLID 27480 B0 553
A1C 29 0180-0161 1 CAPACITOR-FX05 3.3UF+-20% 35VDC TA 54289 HIBUN2ICX00I582
ALC30 NOT ASSIGNED
AlCR1 1901~0028 7 DIODE-PWR RECT 400V 750MA o4 13 SR1ISH-9
AICR2 1901-1081 2 OIODE-PWR RECT 100V 34 2H4B0 t901-1081
ALCR3 1901-0028 DI0DE-PWR RECT 40DV 750MA Chti3 SRL348-9
ALlCR4 1901~104t OLODE-PNR RECT 100V 3A 28480 190i-1081
ALCRS 1901-0028 DIUDE-PWR PECT 400V 750MA 06713 SRLIGB-9
AlCRE 1901-0028 DIODE-PWR RECT 400V T50MA 04713 SR1358-9
ALCRY 1901-0028 DIODE~PWR RECT 400V T50MA 04713 <21358-9
ALCRE 1902-1320% 1 DIODE-INR 15V SX 00-7 PO=.4W TC-+,057% 05 7L 3 2 109317-233
ALCR9 1901-00%0 2 DIODE-SWITCHING 2NS 80V 200MA 26480 190G1-0050
ALCRIO 1902-3381 i DITDE-INR 68.1V 5% DN-7 PD=.oW 048713 S2 1N939-422
ALCR11 1901~-00238 DIODE-PWR RECT 400V 750MA 04713 n7]358-9
ALLRL2 1901-0028 OlODE-PWR RECT 400V 750MA 04713 LRi35R-9
AICR13 NOT ASSIGNED
AN 1251-2564 1 CONNECTOR, 50 -CONT, MALE, MICRO RIBBON 71785 5 7-1n500-27
AlLl 9100-3139 5 COIL:T5 UM 28480 91000- 3137
AlL2 9100~ 3139 COIL 75 uH 18780 (00~ 11139
AlIL3 9100-3139 COIL:TS UH 28480 9 100-3139
AlL4 9100-3139 COIL:75 UH 28480 5100-3119
ALLS 9100~ 3139 COIL:TS UH 75480 9100- 3139
AlLS 9140~0210 1 COILY FXO; ROLDED RF CHOKE; 100UH 5% 4226 15,103
A1Q1 1854-0215 2 TRANSISTOR NFN SI PD=310MW FT=300MHZ CHTL3 SRS 3all
AlQ2 1853-0318 8 TRANSISTOR PNP ST CHIP PD=500MW 28400 1253-0318
A1Q3 1853-0318 TRANSISTOR PNP SI CHIP PD=SOOMW 28480 1853-0318
ALGH 1853-0318 TRANSISTOR PNP ST CHIP PD-500MW 28480 1853-0318
A10S 1853-0318 TRANSISTOR PNP S1 CHIP PD=500MMW 2A600 1151-0318
A1QE 1853-0318 TRANSISTOR PNP SI CHIP PD=500MW 28490 1253-0318
A1Q7 1853-0318 TRANSISTOR PNP ST CHIP PD=500MW 26420 1653-0318
AlQ8 1853-0318 TRANSISTOR PNP ST CHIP PO=500MW 25480 16530314
ALQ9 1853-03148 TRANSISTOR PNP S[ CHIP PO=500MW 28480 453-6318
AlQ10 ** 1853-0015 2 TRANSISTOR PNP ST CH{P PD=200MW 28460 1853-0015
AlQ1L 1853-0015 TRANSISTOR PNP ST CHIP PD=200MW 26430 L&53-0115
41012 1853-0036 3 TRANSISTOR PNP S1 CHIP PU=310MW 28450 1653-003¢6
AlGl3 18530036 TRANSISTOR PNP ST CHIP PO=310Mw 28480 1653-00356
ALQLS 1853-0036 TRANSISTOR PNP S1 CHIP PD=310MW 2R480 1853-0036
AlQ1s 1854-0215 TRANSTISTOR NPN S1 PD=310MW FT»300MHZ 04 L3 SPS 36l
Al015 18540492 1 TRANSISTOR NPN ST PD=350Rd FT=250MHZ 26470 1856-04 92
AlQ17 1854~0487 1 TSTR:SI NPN 2848 1854 0487
AlQ17 0340- 0765 3 INSULATOR-XSTR 28480 (410 0/65
AlR1 0683~ 2025 3 RESISTOR 2K 5% .25% CC TUBULAR 01121 ksrozs
ALRZ 0683-6215 1 RESISTOR 620 OHM 5% .25W CC TUBULAR 01121 kBs215
AlR3 0683-3915 1 RESISTOR 390 OHM S% .25 CC TUBULAR 0112 KB3915
AlR4 06831035 4 RESISTOR 10K ST 254 CC TUBULAR o123 C8103S
AlRS 1810-0055 2 CIRCUIT; PSIV; NON-RPRABLE IN 28480 1810-0055

**NOY INCLUDED iN OPT1ON 001

See introduction to this section for ordering information
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Table 7-2. 5300B Replaceable Parts

(A1 Series 1420A and 1428A) (Cont’d)

R furance HP Part e l Wifr
S Qty Description : Mfr Part Number

Designation Number Code
ALKS 04 3-1035 HESTSTUR 10K 5% .25W CC TUBULAR BIGRI ksloas
Al 0663~ 1035 RESISTOR 10K 5% .25 CC TUBULAR Gyl katro3s
ALK 068 3-1055 ! KESISTOR IM 5T .25w CC TUBULAR [OSF] k81055
Alk9 ** 068 3-1525 ] RESISTOR 1.5k 5% .25W CL TUBUL AR 0121 81525
ALKLG N698-4037 i RESISTOR 46.4 OHM 1T .125W F TUBULAR 16299 4-17/8-T0~45624-F
AL1R1Y 054 3-1L25 4 RESISTOR LK S% .25%w CC TUBULAR 61121 81025
ALR1Z ** 0683-1525 RESISYOR 1.5K S% .25W CL TUBUL AR n1z ka1s2s
AlRLS 0083~ 1525 RESISYOUR 15K ST .25W CC TUBUL AR aE1Z1 ca1525
Ak 14 26A83-1035 RESISTOR 10K 5% .25/ (C TUBULAR 1121 81035
AlklY 1410-0055% CIRCUIT; PSIVE NON-RPRABLE IN 28480 1810-0055
alfie GuR3~1515 2 KESISIUR 750 OHM ST .25W CC TUBULAR ovtel a7sLs
Alx17 0683-2015 2 RESISTOR 200 OHM 5% .25w (0L TUBULAR [GRV3Y Xazo1s
Alkly 06i83-201% HESISTOR 200 OHM 5% .25x CC TUBULAR 01121 CB2015S
ALk DeB3-2015 KESISTOR 200 (OHM 5% .25W CC TUBULAR 0Dy i21 382015
ALK U Gol 3~ 2015 RESISTOR 200 OHM 5% .25« CC TUBULAK 0112t Fnzo!s
a1k2) 0ed3- 1515 RESTSTOR 750 UHM 5% .25W CC TUBULAR 51121 LBTSLS
AlK22 NUT ASSIGNED
Alk28 " De3I-1525 RESTSTOR 1.5k 5% .25W CL TUBUL AR 91121 ksi152s
ALK 2q W5B3- 1525 QESISTUR 1.5X 5% .25W CC TUBUL AR 01121 81525
Alkgy ™" 200 2001 1 HEs 7R, VAK 200 01M 21180 2100 2061
arrzs 't Jo83- 2715 K RESISTOR 270 OHM 52 .25¢ CL TUBULAR 01121 82715
AlR ol 0683-5115 1 RESISTOR 510 DHM 5% .25W CC TUBULAR 013121 kB5115
AlKZo 0s83-1025 RESISTOR 1K 5% .25W CC TUBULAR 01121 81025
ALk 2Y 10683 2035 2 HRESTSTOR 20K 5% .25W CC TUBULAR 01121 82035
ALK 30 ‘iuou—zou RESISTOR 200 OHM ST .25W (C TUBULAR 01121 KB2015
AR 4L Yoesa- 2015 RESESTOR 200 (OHM ST .25W CC TURULAR (8 ¥41 82015
Atk 32 0%83-2015 RESISTOR 200 OHM 5% 250 CC TUBULAR 1321 R2015
ALk 33 0L83-2015 RES[STOR 200 OHM 5% .254 (L TUBULAR nrzl ke2015
AYK 34 0683 1U25 RESISTOR 1K 5% .2%W CC TUBU) AR 61121 [c81025
ALK 3S GL83 2035 RESISTOR 20K 5% .25¢ CL TUBULAR L2t 82035
Alk3e " UBEA-11271 1 HESISTOR 2.7 OHM 10% .25W CC TUBUL AR Al CB27G)
ALR 3T 0td 32025 KRESISTOR 2K 5% .25W CC YUBULAR 0i121 k82025
ALK 38 B6A3-1025 KESTSTOR 1K 5% 25w CC TUBULAR izt cst025
ERLEE] D683~ 2715 RESISTOR 270 OHM 5% 25w [C TUBULAR n1121 CR2715
A Gu Dol 1505 1 RESISTOR 15 NHM 5% 258 CC TuBLL AK 11121 KB15S05
AlH 4L oens-3105 7 KESISTOR 33 DHM 5T .25W CC TUBULAR 1121 k63305
AlR4e 10683-3305 RESISTOR 33 OHM ST .25W CC TUBULAR 11121 KB330S
AlF43 Bol 3-3305 KESISTOR 33 OHM S% .25W CC TUBUL AR 1121 83305
Lik44 Uo8 3-3308 RESISTOR 33 UHM 5% .25w CC TUBWLAR 3 ¥3) ce3sos
Aln 45 168 3- 1305 RESISTOR 33 OHM 5% .25w (L TUBULAR 21121 83305
ESLET 063333055 RESISTOR 33 DHM 5T .25w CC TuBULAR U112} 83305
ISEXY S683-3305 RESISTOR 33 OHM 5% .25 CC TUBULAR 11121 B3305
LRV 0643~1005 )3 RESTSTOR 10 OMM SY .25W CC TuBULAR o112t ke1005
ALK 4 0683-2025 RESESTOR 2K 5% .25W CC TUBJLAR n1121 8202%
ATR S0 2100~ 3418 1 RESISTOR, VAR 250K OHM 28480 2100-3418

(INCLUBES SLA,B4C)
A5 PART OF ATHB0: NSH
ALS2 3101~ Os 84 1 SWETCHG SLi DPDT NS; 1A 125VAC 28480 3101-0684
ALTL 9 100-3012 L TRANSFORMERTORIVER izewo 9100-3012
aLv2 19100-3011 1 TRANSFORMER azaﬂso [9100-3011
Al Q5 11820-06 34 v tC SHTL COUNTER 128480 1820~063%
a2 R53  {1820-0633 1 1U:M.0.5. TIME BASE 28480 1820-0633
Alus RS 1820-1)s6 1 1C NGTL DM85L SIN FLIP-FLOP 27014 joMBSL5LN
Allia < 11 8cu-08us L IC OGTL MC10109L GATE 04713 MC10109¢
Alus HE  {1RL6-C412 1 ROM, 256-BIT 28480 1816-~0812
L6 fi5  {1a20-1291 1 (C, DIGITAL TTL LS DECADE COUNTER/CATCH 012395 TALSI96N
Alu? MY §1H20-0214 1 IC OGYL SN74 42 N DECUDER 01295 SNT442N
ALUE H3 11 820-0U9Y ] IC DGTL SN74 93 N COUNTER 01295 SNT7493N
AlL9 HS  11820-06132 1 1C:tS1 CONTROL 28480 1820-0632
Alulo 1820-0177 1 IC OGYL SNT4H 50 N GATE 01295 SNT4HS50N
A1u11 1829~03 10 L IC DGTL SNT4H 0O N GATE 01295 SN T4HOON
Al LB20- DEY6 L [C DGTL DMT4AL 04N INVERTER 27014 DMT4LOMN
Atuls RS 1820-0658 1 TOOGTL MULTIPLEXER 07263 9311202
Alul4 RS 11820-1037 H 1€ DCYL SN?4 464N DECODER 01295 SNT446AN
ALy Y 1820-0%35 ] IC DGTL DMI4L 03N GATE 27014 OMT4L 03N
1
AlKA 1251-3506 1 CONNECTOR; 12-CONT; FEM; PDST TYPE 28480 251-3506
AIXS 1200 0473 1 SOCKET: ELEC: IC 16 CONT DOUBLE STRIP PKG 02660 21-20012-164
ALXUY DU~ 0525 1 SOCKET ELEC; 1C 20-CONT DBL STRP PKG 00779 583 640-2
alyi - J410-04623 1 CRYSTAL ZQUARTZ 28480 0410-0423
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AlA) US300-60018 1 BOARD ASSY, DISPLAY 28480 05300-60018
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See introduction to this section for ordering infurimation



FIELD CONVERSION FOR ADDING OPTION 001 (Series 14274 =nd 19282)

The following parts are required for field conversion of series 1420A or 142RA Part No. 000k
60017 circuit boards into Part No. 05300-60020 circuit boards with Option 0G1:

A1C30 0140-0192 C: fxd G8 pF 5% 3060 Vdew

Al1C31 0180-0428 C: fxd 68 uF 20% 6 Vdew solid tanialum
AI1CR13 1901-0040 Diode, Si: switching

A1R36 0683-2015 R: fxd comp 200 ohm 5% 1/4W

AlL7 9140-0210 Coil: fxd molded 100 uH 5%

AlU16 0960-0318 Oscillator Assembly: TCXO

1. Remove components C7, C8, C10, Cit, C12, R9, R10, R11, Ri2, R23, R24, B2h, Rus, e,
Q10, Q11, Y1, and U4 shown in above figure.

2. Install A1C30 (0140- 0192) in holes adjacent to R37.

3. Add capacitor A1C31 (0180-0428) and A11.7 choke in holes provided tiear the eGpe nf e
circuit board.

4. Add diode AICR13 and 200 ohm resistor for AIR36.
5. Add A1U16 Oscillator Assembly in area shown by dashed lir~s in the alinve iusiration.
6. Change circuit board Part No. 05300- 60017 to 056300-60020.

7. Check and adjust frequency of A1U16 oscillator assembly. Use the procedure givis in
paragraph 5-53. Set the osciliator to the frequency indicated by the markiag o e age
When making frequency adjustments, he sure the ambient temperature is maininin. i ou

- closely as possible to 25°C (77°F). Deviation in ambient temperature can cause the oscilla-

tor drift characteristics o 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 Bose (Series 1420A and 1428A)
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