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Foreword Models 5330A/B

MANUAL CONTENT . N

This manuakprovides operatixc and service lnlormation for
4 ‘Hewlett-Packard 5330A/B Preset Counters. Information is
! arranged in elght sectlons as follows:

Sectlonl GENERAL INFORMATION contains an overall
[ lnstrument description, specifications, equipment supplied,
' available accessories, options, and instrument applications.

F : Section II, INSTALLATION, covers unpacking, inspection,
’ . rack installation, power and cooling requirements, connec-
- tions for remote programming, and printer. operation.

Section Ill, OPERATION, explains how to operate the 5330A/B
1ncludlng dlsplay interpretation for all modes of operation.

Sectlon 1v, THEORY OF OPERATION, describes the over-
all theory of operatlon. Integrated circult operationand
specigl circuit operation are included in this section. . é

Section V, MAINTENANCE, proyides maintenance proce-
dures, assembly designations, recommended test equipment,
: : in-cabinet performance checks (incoming inspection), ad-
‘4 . justments (calibration procedures), and removal.and re-
placement instructions.

Section VI, REPLACEMENT PARTS, lists replacement -
parts by reference designator, including options,(lists total .
quantity of each part used, and' manufacturer's code and

part number. .

Section VII, OPTIONS AND MAN'UAL CHANGES, covers
options available and provides information tomake this
manual applicable for older instruments.

Section VIII, CIRCUIT DIAGRAMS AND SERVICE INFOR-

N MATION, contains schematic diagrams and component loca-

tors for allusembllea, operationof each agSembly including

) waveforms and voltages. Adjustment and troubleshooung
. information are included in this section. '

A

ADDITIONAL MANUALS

. To order additional operating and servlce manuals, contact
’ your nearest Hewlett- Packard Sales and Service Office. Give -
S ‘complete model, name, and 8-digit seriai number. The \
- serial number place is on the rear panel (see Section I for '
serial number system). This manual's HP part number is
the last item listed in Table 6-1. Comments on this manual

are 3

. 02844-1
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Figure 1-1. Models 5330A/B and Accessories
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Models 5330A/B

1-1. DESCRIPTION i

1-2. The Hewlett-Packard Models 5330A/B Preset
Counters measure rate and normalized rate, fre-
quency, ratioand normalized ratio, time, periodaver-
age, time for N events, time interval, and frequency
division. Both models have preset ﬁme Jbases, 5-
digit readout, local or remote function selecqon, BCD
printer outputs, trigger leveél, “and slope controls.
The 5330B model also has dual limit detection. Either

€

sWitches, and preset-oifset switch. Several variations
of the two models are available on special opder in-

limits, single limit control, ‘deletion of preset time
base, and 8-decade multiplier. Electrical and me-
_chanical specifications are listed in Table 1-3.,

1-3. INSTRUMENT IDENTIFICATION

1-4. Hewlett-Packard uses a two-section serial
number mounted on the rear panel. Earlier instru-
ments. use an eight-digit serial number ‘(000-00000).
The first.three digits are @ serial prefix number; the

model can be ordered with optional preset-offset or |
. r mote ‘programming for the preset time base, limit -

cluding 6- or 7-digit readout, 6-digit single or dual ~

17. OPTIONS -

Section I
General Information

SECTION |
o e GENERAL INFORMATION

- :
. ]
1-8. The Preset Counters are available wlth the

" following options:

Option 001,

. Option 002, mmote control of preset time base
) —6witches.

remote control of preset -offset
switches

prbset-offset

Optioh oba
Option 004, remote control of litnit switches.

o
1

) : L "

1.9, EOUIFMENT SUPPLIED AND AVAILABLE
ACCESSORIES

1-10, Table 1-1 li.sts equipment supplled and Table
1-2 lists accessoﬂes available. )

Table 1-1.

last five digits refer to the specific instrument..* .Equipment Supplied
Later instruments use a nine-digit serial b ) : g
(0000A00000). The first four digits are the serial . DESCRIPTION HP PART NO.
prefix and the last five digits refer to the specific
instrument. : If thé serial prefix on your instrument - Detachable power cord, : :
does notappear on'the title page of this manual, there. . 1-1/2 feet (231 cm) lOﬂE, 8120-1348
may be differences between the mgnual and your instru- NEMA plug )
¢ ment. 'If therearedm‘erenccizm':y will be describeds - ting Kit 05330-60040*
in a change sheet includedAvith the manual. If the Rack Mf:: f‘g . .
change ‘sheet is missing, contact the neapest Hewlett- Circuit Board Extender 05245-6022
Packard Sales and Service Office listed en the inside 50-ohm BNC to BNC
. Tear cover of this manual. i " coaxial cable, 4 feet 105034 .
W (122 cm) | .
15, APPLICATIONS. 3 &8 10 e .
‘ *See sublist of kit parts in Table 6-1. .
. 1-6. The Preset Countars, are designed for use in - K
automatic control systems, physlcalmeuurem ts in - .
;| laboratories, and many types of digital measurements ] ) .
| required in engineering and industry. The counters : . .
. are particularly, adaptable to automatic control sys- Table 1-2. Accessories Available
tems and industrial _counting tagks suchas speed con- - ’ -
trols, fuel ‘tontrol, ‘heat measurement, pressure .
measurements, dlsplacement control, batching®by DESCRIP :erN HP PART NO.
b ght, “welght ‘control, length -
cutting, limit sjgna.l warnlng, 'ranning inventory, count, Digital Recorder 50508
gramming allows the counters to'be set for several | cable, 6 feet (183 cm) Rt
types of méasurements as required by the control sys- P > : .
tem. The 5330B model can also be usedas a pregision , & | CGenerator ) Taghomgters 5084, B, C, D
puLse ganeraior or delay, genbrntor B o I
. y " &
» ) Y 4
¥ -1 ]



Section I
General Information

Models 5330A/B

. . h | . Tablel1-3. Specifications

FUNCTIONS
) Range:* dc’coupled, 0 to 10 MHz.
" ac’coupled, 10 Hz to 10 MHz.
Impedance: 1 Mf shunted by 30 pk.

Sensitivity: ' : v
0.1V rms sine wave.
0.3V p-p pulse, 50 ns minimum pulse widv.h
10 mV rins sine wave, available on specxal

Sloﬁe: Independent selection of positive or
negative'slope. .

»

RATE (FREQUENCY):

Range: 0 to 10 MHz for frequency measurements.
0 to 2 MHz for. Irequency limib detection.

Gnte Times: ’
1:1 us to 0. lsinlusséeps

'M: 10:10 pus to 1 s'in 10 us steps. .
M = 100:100 ps to 10 s in 100 us steps.
M =.1000:1 ms to 100 s in 1 /ms steps.

Display: (Events/sec) x 10-6 X MN.
- Accuracy: +1 count + time base accuracy.

TIME (PERIOD):
Range: O to 2 MHz.
Periods Averaged: 1 to 105 selected by "N" switch.

Time Units: 1.,us, 10 us, 100 us, or 1 ms
(selected by "M" switch).

Display: (Nx,PERIOD) + (M x 1 u8).

order.

Maximum Input:# '

120V rms X1 range

250V r,mb\ X10 range

500 V.rms XIOO ringe
Overload Protec LoV imsx ATTENUATOR )

Settmgs ‘ 1" «3‘ .‘ . vw“ x_:‘“;
Trluer Level: SET: to triggex a0 vor . -

. " adjustable. . .
. 3V A X1 range .
130V 0 X10 range
+300°V X100 range

RATIQ(RATEMODE) b

( Range: F1-0 to 10 MHz, into input pmpliﬁer, .

F2+1 kHz to'1 MHz. Apply to FREQ. STD,
.connector (BNC type) on rear panel and switch
to EXT .

Srnnmvlty F1 same as mput amplifier F2, 1'
volt rms sine wave into 1 k2 .

Duplay (F1 x MN)/F2.

: Accv.p‘acy +1 count of F1, + tngger error of F2.'

v

RATIO (TIME MODE):

Range: F1-0 to 10 %utﬂmplmerw
X F2-1 kHz §) y STD coggmor .
" Se&dvny 1 sgfné'¥s input amph.her P2, 1 Volte

‘rms sine wave lnto 1 kﬂ
Display: F2 N/FIM.

Accurécy: +1 cdunt of F2/M, + trigger error of
F1/N.

TIME INTERVAL (USE F/MN MODE AND CHECK):
Range: 10 us to 108 s,
Time Increments (Check Mode): 1 us to 100 s
(1 us x MN),
Start: Controlled by "START" pushbutton or
remote line. .
Stop: Controlled by "STOP" pushbutton or re-
mote line. ,
Display: Total (MN x 1 u18) time increments.
Accuracy: +1 count + time base‘error.

1

P/MNMODE Ko R
Range: owromuz(omzmuzum 1).

"N Switch: 1 to'100, 000 selected by "N" digits.
Multiplier: 1, 10,100, or 1000 selected by "M".

Start: Closure of front panel switchi or remote

ger error. ) »~

%

*On special order, reduced bandwidths aré avail-
able for use in electrically noisy envlr‘ohmenxs. B

e,

Stop Clgsure of front panel switch or remote line.

Dllpw Total counts + (MxN)

Accuracy: Absolute

O\ttput. 0. 4 t02.4V pulse, 200 ps width (pln pz
.-J 12 on rear panel).

+ >

1-2 T ’ . k : 02844-1



Models 5330A/B- ('~ - . ) : . Section 1
‘ " e O ’ Gehera;/lnl‘ormalion
/"ﬂ ‘ Table 1-3. Specifications (Continued) \ R ‘ /
’1 = - - - '/ :
%MlT SWITCH FUNCTIONS" ' TIME BASE

/. IMODEL 53308)

e:omzmﬂz. . ;

ne Lln;lg (other limit at 0): Output according to’
whether counted rate’is above or below limit
for each gate cycle with storage on.

Two Limits: Sepatate outputs according to whether

counted rate is below, between, or above limits
for each gate cycle with storage on.

MANUAL F/MN:
One Lu%g (other limit at 0): Output changes at
‘ coincidence with limit and continues count.
K

Two Limits: Separate outputs change at coinci-
dence iwith limits and continues count.

HOLD F/MN:
Same as in MANUAL except count stops at
comcidence ‘with the larger limit.

CYCLE F/MN:
Generates separate outputs at coincidence with
limit numbers., Automatically resets at larger
limit and repeats cycle.

Recycle Time: 1 us (1 MHz rate, max.).

CONTROL LINE OUTPUTS: -
Sourcelmpadmco. >4.6Vat2.5k2, <0.5V

ON: Control and overflow lines "latch"/ije.,
. storb and change only if future megsure-
, ment reaults in different limit condlti ns.

RESET: Manual by pushbutton or remote.

at -10 mA
Nominal Voltage -
) Cotntrol Lines LO N HI
Count less than low limit [ O V-[+5V [+5V ',
Count equals low limit. | [+65V | OV [+5V
co:nﬁqu: lowand | sy | oy |45V
Cont equals high limit |+5V [+5v | 0 v/ )
powkgrantar Can * - lepv [+ v .0 v)i %
Storage (Rate and Time Modes) L

GRYSTAL FREQUENCY 1 MHz

STABILITY; i
Aging Rate: Less than 5 parts in 107, ’mu

Temperature: < +3 parts in 109 (0° to 65°C).
< +5 parte in 106 (10° to 40° C) -

Line Voltage: < +1'part in 106 for + 10% line
voltage variation.
OUTPUT: (for external use)
Frequency: 1 MHz.
Voltage: 3 V p-p open circuit.
Impedance: 100 § source.
EXTERNAL INPUT:

Sensitivity: 1V rms into 1 k2 (10 V m,ns
maximum).

.Range: 1kHz to 1 MHz. ', °

GENERAL

N SWITCH: 1 to 100, 000 selpcted by "N digits.
MULTIPLIER: 1, 10, 100, or 1000 selected by "M".
"M,

DISPLAY 5- diglt long-life neon d:gital tubes (6-
digit and 7-digit available).

DISPLAY STORAGE: Holds reading between
samples. Front panel switch overrides’ S(()rdgu

OVERFLOW Front panel light indicates count is
larger than can be fully displayed. ¢

SAMPLE RATE FAST position: Continugusly
variable from less than 100 us to approx: 12 ms.
. NORM position: Continuously variablé frowm
less than 12ms to 5 s. HOLD position: Dis-
" play can be held indefinitely. B

GATE OUTPUT: Level changa at gate closure
from 0.4 to 2. 4V min,

DIGITAL OUTPUT:,
Code: 4-line 1-2-4-8 BCD,
"0'" State: < 0 5at -10 mA,

S '"1" State: >4 6 V- open circuit.
" 2.5 kQ source, impedance, nominal

1" gtate positive,

"'pre-lower limit" values upon rese! 2

. Ot.!"ter' choices on special order.

2

Raiane bevelsr—G net-nne 5‘11-'w‘uﬁ*__
impedance. Pl

Print Command: Neg,. pulse, 5 VtoOV, 35us
to 45 (18 wide. ~Occurs at end of gate time.

Hold-off Requirements: »;2.4 V required to
prevent data transfer to buffer storage when
instrument's cycle tine is less than external
equlpment to interrogate BCD outputs

i



Section I ‘ , : 3 Motels 5330A/B
General Information’ ) . . T )

‘ Table 1-3. . Specifications (Continued)

OPI‘ION 001:, Presett‘able Offset Counting (Pre-
.+ set-Reset), Counter resets to number dialed
into 5-decéide digits switches.. Thus, counting’
startg from that number rather than 0. -
)

OPERATING TEMPERATURE RANGE: 0°C to50°C

REMOTE OPERATION: Singlé line overrides front
" panel switches; REM'T light.is on. Single line
for each switch. position; 4-line/digit for thumb- -
wheel switches (1-2-4-8 BCD).

REMOTE LINE REQU!REMENTS' Comp ible with
DTL-and TTL integrated circuits as well as
saturated NPN transitor switches and contact
,closures A high or. off level is an open circuit
or 4 voltage from 2.4 Vto 5 V. A low or on
level is a ground or a voltage from 0 to 0.4 V
at' -15 mA. émplmer triggepile el can be set by
placing LEVEL controlin'}

OPTION 002: Remote N swltch connector t
OPﬂON 003: Remote R switch connector T

OI-’I‘ION 004: (5330B only): Remote L1 and L2
switch cm}nectors.T T .

SPECIALS: Models 5330A and 5330B are designed
for flexibility in providing modifications to suit

an external #3 V l.nput \
equals +3 V X ATTENUAT

particular requirements.

“a. 6 or 7 digits of readout for both modeis

These include:

7

My 2
 CONNECTORS: BNC inputs. Remoﬁ Function HP' ¥ Rj‘ y
125140085 (Cinch or Amphenol female 57~ 40360 o
Matching mate for Remote Function connector ° b. gldxtglt p;estetf IorbO&nm:):Oll with 6- or 7- /‘
is HP 1251-0084 (male Amphenbl 57-30360). . git readout for both models, -
POWER REQUIREMENTS' 115 or 230 V 10% : c. Single 5- dxg1t preset 11m1t control Ior
50 to 400 Hz, 35 W (approx. ). : Model 53303 - . /
WE(I,?}ngé)Net" 121b. (5, 5 kg). Sh{ppmg, 171b. . .0 d 6= dlglt single or dual preset limits for/
8 ke). . . | Model 5330B.; oy
DIMENSION% ie. Delete the presat txme base fpom ex;ér
y ° model

wjimn

. Add stahdard decade deiﬂer hmg base to

any model
/.

g Exfend M d1v1der l.o 8 decadg,é.,

’ mean

T Matea with myusx

-0293. (Male Amghenol
57-30240). /2@ AU

ACCESSQRIES FURNISHED: ‘ y
HP.10503A 502 BNC to- BNC cable, 4 ft. (120‘ cm)
;?thable power cord, 7-1/2 ft. (230 cm). | o -

k mount kit with 15-pln PC extenden bqa.rt_i.."( R . £

/éCESSORIES AVAILABLE: .
HP cable 10513A (8 {t, 183 ¢m).to" connect to . : ) .
HP 5050B or 5056A Digital ﬁRecorder R SR 4 .
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2-1. INTRODUCTION, '

":2-2. This section contains information on unpacking,
inspection, repacking, storageé, remote programming ,
installation, and digital recorder installation,

2-3. UNPACKING INSPECTION .
2-4. It the sﬁibping c.arton is damaged, ask that the

packed. Inspect the instrument for damage (scratches,
dents, broken knobs, etc. ). If the instrument is dam-
aged or fails'to.self-check. (Self-Check. Procedure,
- Figure3-4), notify the carrier andthenearest Hewlett-
Packard, Sales and Service Office immediately (offices
are listedat theback of this -‘manual). Retain the ship-
ping carton and the padding material for thecarrier's
' inspection. The sales.and service office will arrange
for the repairor replacement of your ingtrument with-
“out waiting forg.'the claim against the carrief to be
settled, P b, L,

2-5. STORAGE'AND SHIPMENT

: 4 .
2-8. "PACKAGING.  To protéct valuable electronic
‘equipment during storage or shipmerit always use the
best packaging methods available. Your ‘Hewlett-
Packard Sales ‘and Ser'vi¢e Office can provide packing
material such as that used for original factory pack-
aging.” Contract packaging companies in many cities
"‘can provide dependable .custom packaging on short
. notite. Hereare two recomménded packaging methods :

© - a. RUBBERIZE[, HAIR. Cover painted surfaces of
, instrument with protective wrapping paper. Pack in-
strument securely in strong corrugated container (350
1b./sq. inch bursting test) with 2-inch rubberized gxr '
pads placed along all surfaces of the instrument. Infert .
fillers betweenpads andcon’tainertq'engu\re‘a snug fit. -

» . b. EXCELSIOR. Cover painted surfaces of instru-*
ment with protective,&vrappingpaper. Packinstrument
in strong corrugated container (350 Ib. /8q. inch burst-
ing test) with a layer of excelsior aboyt 6 inchesthick:

_packed firmly ag.'\f{xs,t all surfaces of the instrument.

) iy .

2-7. ENVIRONMENT. Conditions during storage and
“shipment s hfuld normally be limited as follows:

a. Mafimum altitude: 25, 000 feet.

/SECTION 1I
. / INSTALLATION

carrier's agent be present when the instrument is.un- .

, Section 11
Installation

Figure 2-1. Rack Moynting

FILLER
STRIP TILT STAND'

ki

EOOT RELEASF
BUTTON
/ LARGER
NOTCH
/
- pal)
)
. VI 3 wy I
I I
— / .
) [ TRIM STRIP
v \I —1 (ADHESIVE BACKE ()
‘ / .
v / h

"a. Remove tilt /stand.

. ’-, .
b Hemove feét (press the foot-release button, slide
foot toward_ center of instrument, and lifg off).

e Remove adhesive-backéd trimstrips at front end
of sides.

d. Attachl filler strip along bottom edge of - [Font
‘pdnel using two screws on outer edges of filler strip
Omit the ¢enter screw.

e. Attach flanges to front ena of sides (larger
-corner-notch toward bottom of ipsArument). Instru-
ment is now ready to mount in standard rack.

g

7 o , CAUTION

'A’;nbient temperature in rack during operation
Shouldnot exceed a maximumof 122° F(50 C):
Be sure instrument position in rack permits
adequate air circulationand that nearby eduip-
ment does not discharge hot air directly &n
the instrument,

2-10. POWER CONNECTION..

re=au-T1-40"CJ.
aximum temperature: +167°F (+75°C).

C.'/'
48. RACK (NSTALLATION

2-9. The countdr is ready for bench operation as
shipped from the Tactory. Additional parts necessary
for rack mounting are packaged with' the instrument.
.To convert to rack installation, refer to Figure 2-1
and proceed as follows: N

02844-1",

.
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2-11. LINE VOLTAGE. The Counter may be operated
from either 115 or 230 volt(: 10% power lines. A slide
switch on the rear panel permits quick conversiantor
operation from either voltage. Insert a narrow blad
screwdriver in the switch slot and slide the switch to

" the right for-230 volt operation ("230" marking exposed)

or to the left fur 115 volt operation (THST marking

" exposed). The Counter is supplied with 115 volt fuse

be sure to replace this fuse for 230 valt operation. s

Table 2-1. ‘e

o

"
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Table 2-1, 115/230 Volt Conyersion
CONVERSION | 115voLT | 280 VOLT
Slide Switch |-  Left (115) Right (230)

.| AC Line Fuse 1/2 Ampere: 1/4. Ampere , Y,
Slow-Blow . Slow-Blow *
(HP 2110-0202) | (HP 2110-0201)

CAUTION

Before plw lnltrumpnt toAC power line
be sure slide switch is properly ‘positioned.

2:12. POWER CABLE. The Ciiter 1s equipped with
a detachable 3-wire power cable, Proceed as follows
for muuauon \

a Com-ct flat plug (3-socket connector) to.AC line
jack at rear of instrument, #

b. Connect plug (2 blade with_ round grounding pin)

to 3-wire (grounded) power outlet. ' Exposed portions

of instrument are grounded through the round pin on
the plug for safety; when only 2-blade outlet is avail-
able, use connector adapter (HP Part No, 1251-0048),

then connect shortiwire from side ofadapter to ground

2-13. REMOTE PROGRAMMING

2-14. The counters have provision for remote pro-
gramming for uaa in nutomauc manufacturing systems
such as , and packaging. Figure8-19

shows the remote connector (J 12) rear view and pin

. functions. Remote switching can be made with me-

chanical switches, saturated NPN transistors (Fig-

ure 2-2), or DTL-TTL integrated circuits. For most
installations, unshielded wire is satigfactory for the
remote program cable. If a particular line is to be -~

- pulsed, shielded cable is recommended.

&

Figure 2-2. Typical Saturated NPN
.. Switching Circuit

'OUTPUT TO REMOTE
CONNECTOR

245 REMOTE BRDGNAMMING
REQUIREMENTB oo

2-16. When operanng in the Femote mode, the fol-
lowing functions mustbe pelected otherwisethe counter *
will be inoperative,

’, : ) gio ”

° a, Remote select. .

b. Function
check),

elect (select 1 mode with or without
¢ Attenuator select (1 of 3 lines or check)‘
d ’_l‘rlgger slope _(aelect 1 of 2“¥5).

e. Multiplier (select 1 of 4 lines).

2-11. If no seleetion is made for sample rate, sample

rate is fast; if no selection §s madefor storage, stor-
age is on; and if no selection is made for AC-DC, AC
is selected. ‘. v R
2-18. A single line enables reinote gperation and
overrides #ll front panel switches except the PWR and
RESET switches. (All potentiometers ar¢ still oper-
ative during remote,) The:trigger 16vel Gan be set
with the front pand%EVEL‘éu%ﬂ or'supplied re-
motely to J 12-26 Remote tr] evels can be pro-
grammed by Setfing thé fr NE;. control to PRE-
SET :2d applying a variable +3 to J12-26. The
level is +3 voudb the ATTENUATOR switch
setting. «Provisionis made to remotely select slow,
fast, or hold sample rate ranges; however, the sample
rate must beadjusted with the front panel potentometer,
The HI, IN, and LO output lines (J12-29, 31, and 12)
can be uled to drive devices requiring 10mA orless.

For higher, currént requizements, the circuit shown °

in Figure 2-3 can be used. Table2-2 lists the remote
program functions. {
Figure 2-3. Typical Output Driver Circuit

\

A e o Modelsssw

o

: 18540071
p ) 2N339)

I
IN, or
Lo

10K

’

2-2
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Tahle 2-2, Remote Control Operation (see Flgure 819 !ormchemltic dhxnm “of Remote Connector J12)

. ' on 11

tion

REMOQTE CONTROL LINE. _ ,

CONTROL LEVEL*

~ FUNCTION

5330 front panel LEVEL control to
PRESET)

+3V to ~3V Variable

—Adjusts trigger level t.o ’:SV times
«attenuator_ semng i

. Remote Select J 12-10 ‘l;l P " All front panel controls are operauvo
A
'vn . 3 vl e Lo \ Disables front panel controls except
ol z e POWER, SAMPLE RATE, RESET,
: -2 and LEVEL,
i A,
5330A Mode Select (seleqt 1 with or H | No selectiol S '
without check) Y ’ v )
Rate Mode J12-16 L Selects rate mode.
" Time Mode'J12-34 < L Selects time mode.
. F/MN Mode J12-4 L Selects F/MN mode.
Check Mode J12-9 . ’ L Selects check mode. )
| A53SOB Mode Select (select 1 of 5 - H . No aﬂecuon.
combinations with or without check) v - =
R‘te Mode J12-16 L Selects rate mode.
Time Mode J12-34 L * Selects time mode.
'F/MN Man Mode J12-4 L * Selects F/MN manual mode.
JF/MN Hold Mode J12-4 & 3 L! - Selects F/MN hold mode.
F/MN Cycle Mode J12-4 & 11 R L Selects F/MN cycle mode.
+ Check Mode J12- 9 i L .Selects check mode. ’
Attenuator Select (select 1 of 3 lines H No selection. '
or check) ) \ ; . : . il
X1 J12-27 - v L Selects X1 input attenuation.
X10 J12-6 . \ L - Selects X10 input attenuation.'
X100 J12-7 - . ¢ L Selects X100 input attenuation.
:Trlgger Level Control J12- 26 (Set -0 Gol;s ~._| Selects preset trigger level.

AC-DC Select J12-8 H- ,| Switches coupling “capacitor in signal
¢ path. (AC)
v L X . Bypasses coupling capacitor. (DC)

Trigger Slope (select 1'of 2 lines or . H . No operation.
check) 3 Vv .

Positive Slope J12-24 . L - | Selects + slope operation. _~

Negative Slope J12-25 L . Selects - slope operation.
Multiplier (select 1 of 4 lines), K " H No selection. y
X1 J12-2 ) RN T Selects X1 M function: .

X10  J12-18 L . Selects X10 M function,

X100 J12-17 P TR i Selects X100 M &nction

X1000 J1-2-15 L Sglécta X1000 M fupetion. |
Sample Rate (2 lines) (Rate/Time H * Selects fast samplé rate, [
Modes): ‘1.

“Sample Hold J12-1 =L Selects sample hold.

_Sample Normal J12-20 L Selects normal sample rate.
Storage (Rate/Time Modes) J12-23 L No storage operation. -

by H- Selects storage opeﬁtlon.

1
*A high or off level is an

avonagelromOtoO. aSmA. Qe

nc),rcult oi' a2 voltage from 2,4V to5 V. A low or on level is a ground or

s

2-3
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© | ‘Table2-2. Remote-Control Opération (Contimied) . - g e,
REMOTE CONTROL LINE CONTROL LEVEL® FUNCTION
“StartJ12-21 40 H ; No count.
i L i Count continuously,
Stop J12-22 gL _H Count if started.
‘ ' \ T 7 Stops count.
¢ Reset J12-28-(front pand control H No reset. w
also operaﬂve) '
. L Resets counter to zero.
Main Gate Control Output J12-30 H Indicates main gate closire. ,
. L LRt Indicates that main gate is open.
Overflow Ouiput J12-13 - H ¥ & | Indicates not overflowed.
. 73 L Jdpdicates overflow.
Limit Detection Outputs- . Y .
"LO" Output J12-12 L Indicates that count is less than low
e limit.
"IN" Output J12-31 L. Indicates that count is equal to or
greater than low limit but less than
high limit,
“HI" Output 312-29 L Indicates that count is equal to or
A s greater than high limit: '

+N Output J 12-32 Positive gulse ~175 Indicates when N value is reached.

. nsec (2.4 V min) g .
_ +5. 1Volt Output J12-33 W Available for NPN switching
. transistors.
‘Ground J12-35 ‘, - For remote control equipment.
*A high or off level is an op ‘circuit or a voltage from 2.4 Vto 5 V. A low or on level is aﬁ\'md ora
‘voltage (rom 0t0o 0.4V nt mA. -

2-4
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)y 4-19. DIGITAL RECORDER: INSTAL'LA'I’ION

2-20. The counter supplies posltlvle-true 8421 BCD
. dutputs to drive an external digital recorder. Use
" . HPcable 10513A todrive an 'HP5050B recorder, Parts
for this cable are listed in Table 2-3. Normally,
the counter's STORAGE switch is set to ON and the
SAMPLE RATEcontrol is used to set the interval be-
tween recorder printouts, If the sample, rate exceads
the printer rate, the printer supplies a holdoff- to in~
hibit the counter main gate, If the STORAGE switch
is set to OFF, the sample rate must be long enough
- sothat the,recorder canprint beforethe counter resets
" to'zero. For high-speed data acqu!sitlon, the storage
,%pblﬁould be set to ON and the sample rate adjusted

. nimum

“€%

Table 2-3. 10815 Digital Recorder Cable

DESCRIPTION HP PART NO.
36-pin connector 1251-0334| 5080-5364
Cover B . 10513-4001 { ineluding
Key-polarizing . -} 1251-1115) hardware
50-pin connegtor -~ " | 1251-0086 .

i

2-21. For standard‘ 5330A/B instruments, the two
optional BCD outputs (J8' pins 15 through 18 and S
through V) are floating and the 5060B should be pro-

grammed to eliminatethe undesired printouts. (Refer -

\

Section-I1
Instalhtion

N >

to 5050B Operating and_ ﬁrvice Manual, ) Table 2-4

lists the printer output connector and functions, Also
see Figure 8-19 for dignal recorder copnector
schematic.

Table 2-4." Digital Recorder Output

BCD WEIGHT -
. 8(D). 4(C) 2B) 1(A)
Units (10%) 4) J8-5 J8-8 JBN J8-6
Tens (101) J8-E J8-J JB-H J8-F

Hyndreds (10%) J8-P J8-M JB-N JB8-R

Thousands (10°) - [J8-K J8-10 J8-9 J8-L

Ten Thousands (10%)[J8-12 J8-14,J8-13 J8-11

Print Command :
-(+6 V to 0 V pulse, J8-D
15 to 20 psec wide) .

| Hola OFF (+5v) - - - &
from Printer kK . '"? B
Ground. J8-1
+5.1V J8-3

02844-1
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© ¢ . SECTION W I
OPERATION
: 2

3-1. INTRODUCTION \

3-2. The5330A/B Counters measure frequency, rate, °

normalized rate, ratio, normalized ratio, period,
‘periodaverage, time, timefor N events, time interval,
and frequency division. Both models havepreset time
bases to allow for normalized measurements and_the
5330B has dual limit detection capability. In'addition,
either model can be ordered with a preset-offset option.
Both models come equipped with a remote input con-

" nector to remote program all front-panel switches .

except the POWER and RESET switches. Options are
available to remote ‘program the preset time base,
dual limit switches, and preset-offset switch,

3-3. OPERATING MODES

3-4. There de threé basic modes of operation for

"the 5330A; rate, time, and F/MN. The 5330B can also -

be operated in two additional modes; F/MN hold ‘and
F/MNcycle. For both models the basic modes fﬁ
combiped with check mode operation. T g8

3-6. Rate Mode = . et

3-6. The it es fr ies to 10 MHz.

Direct readouts of rates such as gallons/min, revo-

lutions/sec, . miles/hour, etc., can be obtained- by

normalizing with the time base. . The rate mode is
- similarto the frequency measurement mode of a con-

ventional electronic counter except for the preset time

base. The gate length selection is (10-6 sec, x M)N.
Nis the -m#g:& switch and can be set from
1 to 100,000 “the N switch is set to 00000,

N = 100, 000. .M is the MULTIPLIER switch, and can
. be set to X1, X10, X100, or X1000.

3-7. An example of normalized rate operation is a
tachometer generator pro 100 pulses per revo-
lution and a direct readout in rpm is desired. The
preset time base setting MN is equal ta: !

time in Seconds x 10° 60 x 1% . 6
% s oo 0.6%

To set this value of MN on the counter, set MULTI-
PLIER to 1000 and the N switch to 600 or any equi-
.valent combination. ; Y

»

. oy

3-9, Ratio méasurements are similar to ratymeas-

» urements except an external signal replaces the coun-

ter time base. Ratio or normalized ratio measure-

ments can be made. To'measure the ratio of two

frequencies, connect Fi (0 to 10 MHz) to the INPUT

jack and Fg (1 kHz to 14MHz) to EXT FREQ jack. MN

is selected as inthe rate modeand the readout is inter-

preted as: ‘ ' )
Ratio - Readout

.

3-10. For the 5330B model, limit detection t?an be
used with the rdte mode, but the input frequency range
is reduced to 0 to 2 MHz. The desired limit values
are entered on the L1 and L2 switches, the high limit
can be entered on either L1or L2, When the displayed
count is below the lower limit, the L0 annunciator will
light and the control line outputs will indicate this con-
dition as shown in Figure 3-1. When the displayed
count is equal to or greater than the lower limit but
less than the higher limit, the IN annunciator will light
and the control line, outputs will assume the states
shown in Figure 3-1. At the high limit coincidence or
above, the HI annunciator lights and the control line
outputs switch accordingly. Two modes of limit de-
tection are pr ~-- latched and unlatched. When
the STORAGE switch is ON, the control and overflow

-« output lines will latch and change only when a new

measurement results in a different set of limit con-
ditions. -During the latched mode, the output lines are
not ‘affected when the ter resets. With the STOR-
AGE switch OFF during the rate mode, the control and
overflow lines return to'pre-lower limit" values each

time the-counter resets. -
3-11. Time Mode

. 3-12, This mode measures period, ‘period average, °

and time for N events to occur. The input fréquency -
{0 to 2 MHz) is divided by Nand the counter time base
frequency is divided by M. To make single period
measurements, the N-8witch is set to 1 and-the M
switch selects time increments to be counted; X1 = 1
usec, X10 = 10 usec, X100 = 100 pusec, and X1000 =
1 millisecond. When N = 1’ the counter will  display
single period measurements, périod = READOUT x 1
usec x M, L

3-13, To reduce inaccuracies due to +1 count, period
average measurements can be made by setting the N
switcs to th& number of periods to be averagetl, range

to 10° T iod =

o "
mn%de by setting MN to 1 or any decade multiple up to
108, ut frequency = Readout/10-6 MN. When
MN = 109 the gate length i 1 second and a direct
readout in Hz is displayed. Dividing MN by tens re-
duces x;{:oluuon, because counter's gate time is re-
duced, but higher frequencies canbedisplayed. When
MN = 104, a frequency of 9.9999 MHz can be read.
02844-1

geadout x 1 psec x MEN. '

3-14. Timéfor N events to occur can.be measured by
setting N to the desired numbéyof events. N can be
any number between ‘1 and 100, 000. The value of M is
“selected as in period measurements. The display is
interpreted as time for N events = Readout x 1 usec x M.

, 3-1
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Table 3-1. F/MN Mode Input Frequencies

Section I
Operation
" Figure 3-1. 5330B Control Line Outputs
COUNT HELD I
F/ MN = HOLD
W { wooe
—— - +8v
u ' : « ‘ L™ “
Ly iy I
IN ] |~ :
L 7  pabaath
. - : +5v
. w H
L e RSP s .0V
LINE X
L 1
RESET U L2
SETTING SETTING
" RATE TIME F/MN MANUAL AND .
F/MN HOLD MODES (2 LIMITS) '
\— (
outByr +ov
L T r ‘
' r ! —
w le-t1—ple—t2
ouTPUT

u{nz . ’\i v
olur| ™

LINE [ | 1

LI 2 Ll L2
SETTING SETTING SETTING SETTING
a (RESET)

F/MN RECYCLE MODE

&

3-15. Ratio measurements can be made in the time

mode by connecting an external signal to replace the
Readout xM

« internal timebase. Ratio= W see Figure 3-9.

For 5330B models, limit detection for the'time mode

. is the same as thd rate mode, relortopnhgnphs-lo
‘and Figure 3- 1

3-16; F/MN Mode E

317, Thls mode allows divisjon of the input lrequoncy
before coul imum input frequency is 10 MHz
whenM > 1and 2 , when M='1. For 5330A: modcla.

- STARTor 8
* control lines can be used to control the meuuremmt"
2 lnte;val

Maximum anlnp;xt

Multiplier| | N
Switch |Switchfe vy cyele|F/MN MAN or HOLD
=1 “h 1 MHz 2 MHz '
=1 >1 2 MHz . 2MHz
S T (S dom/u 10 MHz
T oy

a. F/MN-HOLD. Division factor is set on M and
Nwewitches, Measurement is started with the START
switch or corresponding remote line. When* count
reaches higherlimit setting, counterwill stop counting
and hold for the sample rate period, thenreset tozero.
I the FAST-NORM-HOLD switch is in HOLD, the

“count is held indefinitely, . Counter supplies separate

control outputs. at L1 and L2 coincidence. See Fig-
‘ire 3-1 for control line output waveforms. '~ -

b. F/MN-MANUAL. ‘Similar to above except -that
eountar continues to count after coincidencé. To stop

Xhe count, the STOP switch or corresponding remote

line is used. When the count is stopped, the display
is held for the sample rateperiod, then ru’cutouro.
If the FAST-NORM-HOLD switchis in HOLD; the count
is held indeﬁniuly See Figure 3-1 for eont.rol line
outputs. ‘For time interval operation, the CHECK
F/MN MANUAL mode is used. Timeincrementsfrom
1 usec to 1Q0 sec (1 usec x MN) can be selected. The
Pswitches or the corresponding remote

c. ’F/MN-C?‘CLE. Similar to Boldmode except that
counter automatically resets to zero at high limit, then
repeats the cycle, See Figure 3-1.for cont.rol line
outpuh

3-18. Limit detection for the 5330B F/MN modes is
similar to that described inparagraph 3-10 except the
storage feature is disabled. Using limit detection in ,
the CHECK -F/MN CYCLE mode allows the counter
‘to function as a pulse generator or repetitive delay
generator. Inthis mode, the counter counts the divided
time base frequency and the limit switches are used
to set pulse width and repetition rate.  Output wave-
rms are shown'in Figure 3-1. Operation. in. the
HECK-F/MN HOLD mode allows the coumarto(unc-

. uon as a delay generator.

"y . f

8TOP switches or corresponding remote control llnal.
When the STOPswitch is pressed, -the ¢ount stops and
the display is held lor. the sample rate period, thén °
resets to zero. If the FAST-NORM-HOLD ‘switch iw

in HOLD, the display is held lnddinltely Table 8-1

shows maximum input. frequencies” for the F/MN
modes. Fon 5330B models, three F/MN opera(tng
modes can be selected as follow!

3-2

S

3-19. CONTROLS AND INDICATORS

3-20. Figures 3-2 and 343 describe front and rear

panel controls. .
\igau-x
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3-21. OPERATING PROCEDURES ' 3

3-22. Figires 3-4 through 3-15 describe operating
procu;urn. p . ;

3-23. OPTION 001 OPERATION K

3-24, Option 001 consists of an R switch to preset-
reset the counter display toany number between 00000
to 99999. When the counter resets, the display pre-
sets to the R switch value and co starts from
that value. To enter a positive offset value, set the

. enter the !

- i Section III
v Operation

R switch to the desired value. For a negative offset,,
t of the desired offset value.’

'3-25, For 5330B models, if the' R switch valie is

greater than an L switch value, ‘the L switch value is

. increased by 100, 000. Effectively, this places a 1 in

front of ‘the L switch value, i.e., il the L switch is
00143 then the setting is 100143, For F/MN-HOLD or

‘RECYCLE modes, the counter will overflow, then

coynt to the higher L switch value before holding or

_recycling.

02844-1
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. Figure 3-2. Front Panel Controls and Indicators "
E] 4 . ,

. - 18,19,20

1. SAMPLE RATE control, Applies primary e F/MN HOLD (5330B) - Slmuar to ¢ except
power, Works in conjunction with FAST- . that count is stopped when display r
NORM-HOLD switch to control interval between higher setting on L1 and L2 lwitchel
measurements,

! . y f. F/MN CYCLE (5330B) - Similar to ¢ above
a. FAST - Selects sample rate rame from 100 except that counter resets to zero when count
isec. to 12 msec. reaches higher setting on Ll and L2 switches,

_ then repeats cycle, .
b. NORM - Selects”sample ra&e range from 12

msec. to 5 sec. 3. N Switch. Sets value of N function from 00001
, to 100,000. When switch is set to 00000 N ="

¢. HOLD - Holds display indefinitely. . 100, 000, ¢

2. FUNCTION selector. ‘a.t RATE - N and MULTIPLIER switches divide '
time base frequency to set main gate tlme.
a. RATE - Seta co\mter for irequency and rate
‘measurements. : b. TIME - N switch dfv:deu input lrequency to
‘ set main gate tlme.
‘b. TIME - Sets couintér for period, period aver-
age, and tl\pe for N events meuuremem ¢. F/MN-N and M switches divide input fre-
~. quency prior'to counung
¢.' F/MN (5330A) -\Set countar to divide input
frequency Jay s’ettlnas on N mdMUl{I’lPLIER

4. b
. with STAR'I‘ a,nd STOP swm:hel. selector from X1 to X1000,
¢ d. F/MN MAN (6330B) - Same as ¢ above. Count a. RATE - M and N switches divide time base
\ continues until STOP switch is pressed. = - «  frequency to set main gate time,

¢ u

3-4 : o S _ 02844-1
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Figure 3-2. Front Panel Controls and Indicators (Continued)

6.
e

10.

11,

12,

B. TIME - Mswitch divides oacuhtor Ireqnency
prior to countlm i

c. F/M‘N - M and N switches divide input fre-
queney prior to counting.

RESET Switch.
count to zero.

‘Resets display and internal

. START Switchy Used in F/MN mode to initiate >

count, :

".STOP Switch. Used in F/MN mode to stop count.

STORAGE Switch. For rate and- time modes,
provides display storage when ON and con-

. tinuous display when OFF, Storage is disabled
during F/MN modes.

SLOPE Switch. Permits triggering on positive
or negative slope of input signal.

ATTENUATOR Switch. Selects attenunuon for
INPUT signal. Maximum input; 120 V rms on
X1 range, 250 V rms on X10 range, 500 V rms
onX100 range. Usedin conjunction with LEVEL
control to determine input triggering point. In
CHECK position, connects internal 1 MHz as
input signal.

AC-DC. Selects direct or capacitor coupling

for input s: Minlmum input trequoncy on
AC setting 0 Hz.
LEVEL Control. Used in conjunction with

ATTENUATOR switch to, determine level at

b

13.

14.

15/

16.

117,

18,

19.

20.

21,

With X1 attenuator
+30

which triggering occurs.
setting; level is variable +3 volt; on X10,
vnlt.l and X100, +300 volts.

v

INPUT Jack. Input signal connectgr, 0 ta 10
MHzor Oto 2 l{Hz depending on imode selection.

L1 and L2 Switches (5330B). Sets value of L1
and L2-functions: friani«00000 to 99999. Sets .
upper and lower lifpit values. Lower limit can

be set on either switch., )

Lo Am\lwmtor (5:;;03) Lights when dig-
played count &r the lower limit value
ua} on L1 d

IN Annuncmtor Light (53305). Lights whendis-
played count is 2 L1 but < L2 value.

HI Annunciator Light (5330B). Lights when dis-
played count is equal to or greater than the
hlgher limit set on L1 or L2.

.
OVERFLOW Bight, Lights when dlsplay count
exceeds counter capacity.

GATE Light.
is open,

REM'T Light. nghu when counter is in remote.

Lights when counter main gate

R Switch. (Option 001) sets preset-reset value
from 00000 to 99999. Counter will reset to
value entered on R switch and commence count
from this value. :
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Figure 3-5. Rear Panel Control and Cinmocforn

-~

FREQ STD INT-EXT Switch. In INT position,
selects normal counter operation using inter-

-

nal time base. In EXT position, permits use
of external 1kHz to 1 MHz signal connection to
adjacent BNC connector. .

2., FREQ STD BNC Jack, With EXT-INT switch

| set to INT, prones 1 MHz output. With EXT-
{ INT switch set to" BXT, provides inpyt connec-
tion for external signal from 1 kHz to 1MHz,
1Vito 10V rms.

/\z{OTE

an external signal is conniected to the STD
ack when the STD-INT-EXT switch is in
T, erratic operations can occur if ﬁ\e
xternal signal level is approximately 4
olts or greater.

INPUT Jack. Wired in parallel wlth tmntpmel
mPUT jack.

4

SELECTOR 115-230 Volt Switch. Insert nar-
row blade screwdriver and slide to 'desired
position. »

AC LINE Connector. NEMA type wlth offset
pin connected to chassis.

REMOTE Connector. 36-pin connector to re-
motely control counter modes and tunct.lons (see
Table 2-2). . )

DIGIT“L RECORDER Connector. 36-pin printed
circuit connector for digital recorder inter-
connection (see Table 2-4).

L1 and L2 remote cornectors (Option 004). 24-
pin connectors to remotely control L1 and L2
functions. .

r

+ N remote connector (Option002), 24-pin con-
nector to remotely control preset time b se
function. I

N

R remote connector (Option 003). 24;pln con-
nector to remotely control preset-offset
function,

3-6
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Figure 3-4. Self Check

290 6,7

37,890 -

.

&

SELF CHECK :

8908 4. &

" play is 11111,

. Set FUNCTION switéh to F/MN MAN and press
. Press STOP switch, check that totalizing stops

" then reéets to zero,

. TION switch to F/MN CYCLE. Press START
switch and check that display totalizes to 00222

Sét FUNCTION switch to TIME, N switch to
11111, and MUL’l‘l.PLJ‘ERtqu check that dis-

START switch, check that counter totalizes.

and display is held for the sample rate period,

For 5330B models, Set FUNCTION, switch to
F/MNHOLD, set FAST NORM-HOLD to HOLD,
L1 switch to 00111, and L2 switch to 00222.
Press reset, press START switch and check
that display totalizes to 00222 then holds.

Set FAST-NORM-HOLD to NORM, set FUNC-

1, TurnSAMPLE RATE control slighﬂy clockwise R A
X out of OFF. )
2. Set FAST-NORM-HOLD switch ‘to NORM.
3. Set FUNCTION sww to RATE.
4. Set STORAGE Bwitch to ON. 8
© 5. Set ATTENUATOR switch to CHECK )
6. Set MULTIPLIER switchand N switchas follows
and check for proper display:
MULTIPLIER .
SWITCH N SW@CH . DISPLAY :
X1 00000 00000 O' Flo 9.
X1 11111 11111
X1 22222 22222
X1 33333 33333
X1 44444 44444
X1 55555 55555
X1 66666 66666
X1 . M 7
X1 88888 88888
X1 . 99999 99999 10.
X10 | 00010 00100
X100 00010 01000 *
X1000 00010 10000
wfa.l ’
. m "\‘l\ Xi‘,
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“Figure 3-5. Rate Measurements (5330A/B Models) . .
Ly N . -

T -

B wise from PWR OFF position.

2. Set FAST- NORM HOLD switch to NORM:

3. Set FUNCTION switch to RATE.

4. Set STORAGE switch to ON.

'5. Set SLOPE, ATTENUATOR, AC-DC, and

LEVEL controls to match input stgnnl charac-
teristics (see Figure 3-2). .

of MULTIPLIER (M) and N switch (N) settings
(see paragraph 3-7 for example).
6

_ (time in sec) 10~
events per u

*

1. ; Rotate SAMPLE RATE control slightly clock-

6. 'Using the fouowlm formula, determine values -

' RATE

7.+ 8et MULTIPLIER switch and N switch combi-

10.

11.

12.

. Adjust AT’I‘ENUATOR and LEVEL controls for

JAny equivalent combination of
“e.g., if MN = 6000,

ed’in Step 6.
may be used,
N=6and M= 1000 or N =

nation to equal the value deterns

60 and M= 100, etc.
Connect 0to 10 MHz signal toINPUT connector.

stable count.’

Adjust SAMPLE RATE control and FAST-NORM
switch for desired sample interval.

Display is readout of rate as set in Bteps 6
For 5330B models, mte limit detection may be_

set on L1 and L2 switches as given in Figure
3-10. Frequency input is limited to- 2 MHz.
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Figure 3-6. Frequency Measurements (5330A/B Models)

) Section NI
Operation

1. Rotate SAMPLE RATE control -s}ightly clock-
wise from R OFF position, -

L
2. Set FAST-NORM-HOLD switch to NORM.
3. Set FUNCTION selector to RATE;
4. Set STORAGE switch to ON.

5. Set SLOPE, ATTENUATOR AC-DC,
LEVEL controls to match input slgnxl cha
teristics (se¢ Figure 3-2), P

6. Determine desired gate length and values of M

FREQUENCY. 7

7,.. Set MULTIPLIER and N switches to deslred

gate length.

8.. Connect Oto 10 MHz signal to INPUT connector.

OR and LEVEL cont;‘/.)ls for

st SAMPLE RATE control and FAST-NORM

—

o

Ad
/ switch for desired sample inigrvak:

/
11. To interpret display: Freq (Hz) =
; g !

READOUT

10 MN

12, For 5330B modela, frequency limit detection
may be set onL1'and L2 switches as given in

*When N switch is set to 00000; N = 100, 000.

)

and N as follows: (Value of N should bea decade Figure 3- 10 Frequency input is limited to
multiple, i.e., 1, 10, 100, 1000, etc.). 2 MHz. . . '
GATE LENGTH SELECTIONS v ‘
L] -
MULTIPKIER N*
SETTING RANGE INCREMENTS GATE LENGTH
X1’ 1 usec to 0.1 sec. 1 usec 1 pusec - N
 X10 10 usec to 1 sec. 10 pusec 10 pusec - N
X100 100 psec to 10 sec. 100 psec 100 usec - N -
X1000 1 msec to 100 sec. 1 msec 1 msec* N !
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e3-7. Time for N Eyents (5330A/B Models)

TIME FOR N EVENTS

o =

4 .

v
%,

1. Rotate SAMPLE RA‘I'E coxtrol slightly clock- 8. Connect0 to 2MHz signal to lNPU'r onnec}or

wise from PWR OFF poclﬂom ' r
1

2. Set FAST-NORM-HOLD switch to NORM.

‘ . : 9. ATTE ATORa.nd LEV trols f

3. Set FUNCTION switch to TIME. pre ecnlo gl EL control or

4. Set STORAGE switch toON. .., ‘\-

5. Set SLOPE, ATTENUATOR, AC-DC, and o Vo
LEVEL controls to match ‘Mmt signal charac- 10. AdjustSAMPLE RATEand FAST-NORM switch
teristics (see Flcure 3-2). .. for desired sample interval.

6. Set'N awm.ch to equnl the number of events to i l .

. be counted . i . ‘ . )
11. The time for N events to occur is equal t6 the
1. Select Mumlpm:n @mng as followu + counter. display times the units selected in Step
1, i.e., DISPLAY x 10-6 sec x M time for
Desited’ Digp_lay Unm MULTIPLIER_ . N events
Microseconds " Xr : . N
Tens of microseconds X10 " I ‘ : ol
. Hundreds of microseconds X100 “12. For 5330B models; time limit detection can be
Millisconds’ X1000

. set with L1 and L2 switches, see Figure 3-10.

&




Desh‘ed Display Limits MULTIPLIER s -6 x
a\ ’ measu 1 period READOU’gxlO
Microseconds X1\ e
Tens of microseconds X10. \ 1}/ ’
Hundreds of microseconds X100 \ 12 For 5330B models, limit detection can be set
Milliseconds XlOOO‘\ .with L1 and L2 switches as given in Figure 3-10.
Al . /\,/ ‘ - . /
~
e \ /
s P L]
_ \ |

Models 5330A/B
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Figure'3-8. Period Measurements (5330A/B Models)

Section Il
t o Operation

1. /arats SAMPLE RATE control slightly® clock-
‘wise from PWR OFF position.

Set FAST-NORM-H@LD lwitch to NORM.

H
3. Set FUNCTION switch to TIME,
4. Set STORAGE switch to ON. °

5

Set SLOPE," ATTENUATOR, AC-DC,. and
LEVEL controls to match input signal charac-
teristics (see Figure 3-2).

6. Set MULTIPLIER switch to desired display
units as follows: .,

,‘ PERIOD

1. For single period measurements, set N to 1.
For period average measurements, set N to
desired periods to be averaged. (1 to 105
periods in increments of 1 can be selected.)

8. Connect 0 to 2 MHz signal to INPUT connector.
9. Adjust ATTENUATOR and LEVEL tontrols for
* stable count.

10. Adjust SAMPLE RATE control and FAST-NORM
. switch for desired sample interval.
¢

11. For single period measurements, period = DIS-
PLAY in units selected in Step 6, i.e., period
= READOUT x 10-6.x M. For pérlod 'lvemu
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Figure 3-9. Ratio Measureme

Models 5330A/B

nts (5330A/B Models),

RATIO

ﬁotate SAMPLE
wnse {rum PWR O

1. TE control slightly clock-

poqltion

\

Set FAST NORM-HOUD switch to NORM
Set FUNCTION switch\to RATE.
Set STORAGE gwitch to\ON.

”
Connect higher of two input signals (F1 = 0 to
10, MHz, >100 mV rms) to INPUT connector

Set SLOPE ATTENUATOR, AC-DC, and
LEVEL controls to match signal connected to
INPUT connector (see Figure 3-2).

Connect lower of two input nigna.ls (Fg = 1 kHz
to 1 MHz, at 1 to 10 volt rms) to FREQ STD
connector on rear panel. Set FREQSTD swltch
to EXT.

. Set MULTIPLIER and N switches to desired
‘ combination to divide Fp.

.

Adjust ATTENUATOR and LEVEL cuntrols for
‘stable count.

Adjust SAMPLE RATE control and FAST-NORM
SWITCIH 101" desITred sample ntervar.

@

. ~ NOTE . T

_Ratio measurements can be made in either 1

the rate or time modes. Inrate, Fy is :
divided by MN. In time, Fy is divided by

M and Fy is divided by N. ' )

ot - .

RATE MODE: 3

IME MODE:

Rotate SAMPLE RATE control slightly clock-
wise from PWR OFF position.

Set FAST-NORM=-HOLD switch to NORM.*

Set FUNCTION switch to TIME.

Set STORAGE switch to ON.

. - F
Connect lower of two input signals (Fl where F1
=010 10MHz, >100_mVrm§) to INPUT connector.

Set SLQPE ATTENUATOR AC-DC, .and
LEVEL controls to match signal connected to
INPUT connector (see Figure 3-2).

. F, -
Connect higher of two input signals ( 2 where
Fg = 1'kHz to 1 MHz at 1 to 10 Vrms)to FREQ
STD connector on rear'panel. Set EREQ STD
switch to EXT. .

Set MULTIPLIER switch to desired value to
divide F3. Set N switch ta desired value to.
divide Fyq. L ‘ . :

- Adjust ATTENUATOR and LEVEL controls for
stable count.

Ad S ) W, QN oland FA
switch for desired sample interval.

: _- READOUT : FoN*
) 11. To interpret disp My,,,rnkio TTTMN ,1& o interpret dlsplay, Readout = —FZM or Ratio =
: ¥ 1 .
12. For 5330B models, limit detection can be set TZ- .“Readout M
with L1and L2 switches as given in.Figure 3-10. ' N oy
G ¥ "
4 oY )
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ngure 3-10. Limit Detection-5330B Models (Rate and Time Modes) . 3,

/ _ " LIMIT DETECTION A .

i E@TCHED LIMIT DETECTION In this mdd)e the i i

" outputs oi the control lines and overflow lines witl J . |
4 store, 1.'e), .change only when a measupemert fe- N,
b : sults in® dlﬁerent limit or overflow conditions. X

Lo : .
. Y1 Set s'rgRAc.E switch to ON. AL o
2. Set upper and lower Limit value on L1 and L2. -,
: High limit, can be either L1 and L2. ¥

. 3. When display is below lower limit, the L0 ,. s
! annunciator will light ’

4. When dmplay is equal to or greater than the |
lower limit, but less than the higher limit, the -
IN'annunciator will hgm x W

5. When display is equal‘ to or greater t the,
higher limit, the HI annunciator will light.
N
6. LO IN, and HI output control lines are av}ﬂl-
able at rear panel remote connectur to control
° ‘external equipment.

W .
UNLATCHED LIMIT DETECTION. When the STOR-
AGE switchis OFF, the outputs'of the controlilines
and overflow lines will not store and the lines will
reset to values indicating limit condttions when

counter resets. . <
L
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. Figure 3-11. F/MN Mode (5330A Models) .
/
P ¥ F/MN (5330A) :
“r
: v : .. o
4 oty " i, ; Q

1. 4Rotate SA PLE RATE contro[ sllghlliy clock-
wise from PWR OFF positioh.

2. Set FUNC ON switch to F/MN Position.

3. Set swpg, ATTENUATOR, AC-DC, and
LEVEL controls to match input s charac-
. terlauca (hee Figure 3-2). !

4. Set MULTIPLIER and N switches to désired
.combination to divide the input frequency. If
MULTIPLIER = 1, input frequency range is
0-2 MHz.. For M > 1, range is 0-10 MHz,

Connect input signal to INPUT connector.
4
" Press RESET button,

7. Press START button and adjustATTENUATOR
and LEVEL controls for stable contlnuous coun- .
ting eycla

'#. Press STOP button, then RESET button, Coun- |-

+ 2 ter is now ready to totalize F/MN for period
between START and STOP .switch closures or

betwéen remgte start and stop switch closures"

from exfama.l equipment.

9. Iidesiredto hold display indéfifiitely, seti\s'f—

\e NORM-HOLD,, witch to HOLD, When!set to
_FAST or NORM; the display is held for the
“sample period, then reeets to zero. i

10, When desfred to initiate nreasurement, press
START button. Whendesired time interval has
elapsed, ‘press STOP but.ton

}I-

Flnxt

2

1. Caunter display W where t; = tlme “

| interval between START and STOP. closures’

-




-

bt 4

Models 5330A/B A

2,

ey

©, . ‘Section I
* Operation
Figure 3-12. F/MN Mgdes (5330B Mpdels) :
L F/MN (5330B) . '~ -‘~
. : e ‘ :
\
LY
‘ o
\ > ‘{/

Rotate SAMPLE RATE control slightly clock-

wise from PWR OFF position,

Set FUNCTION switch ‘as follows:

. a. F/MN-HOLD. Counter will supply separate

control outputs when count is coincident with
L1 and L2 settings. Count will stop when
higher limit is réached.

b. F/MN MAN. Simuartohaldmodeexceptthnt .

counter continues count after high coincldence

. F/MN - CYCLE. Similar to hold mode ex-
cept that counter automatically resets tozero
at higher limit, then repeats counting cycle.

Set SLOPE, ATTEN UATOR AC-DC, and
LEVEL controln to match input slgnal ,chnrac-
teristics (see Figure 3-2).

Set MULTIPLIER and N !wltchel to desired

combination to divide the input frequency. 1
MULTIPLIER = 1, input {requency nnge is
0-2 MHz, For M >1, range is 0-10 MHz. ,

To establish limits on displayed count, set

. upper and lower limit values on L1 and L2. High,

limit can be set on either L1 or L2,

Connect input s

Press RESET button;

. Press START button and,pdjustATTENUATOR
and LEVEL controls fbr stable continuous |,
-counting, ¥ :

9. If dssh‘ed to hold display aftenstop, set PAST-
NORM-HOLD to HOLD, If set to NORM or'
FAST, thedisplay will hold for the sample rate
period, then peset to zero. .

10. Press STOPbutton, theREsE'l‘ button, Counter
is now set up to totalize F/MN for period be-
tween START and STOP switch closures'or from
remote equipment switches.

11. When dhplay is below lower limn the LO
annunciator will llg‘l

12. When display is equal to or greater than the
lower limit, but less than.the higher limit, the
IN annunciator will light.

13. When display is equal to or greatzr than the
i higher limit, the HI nnnunclntor will light,

14. For F/MN manual moge, counter display =
Flnxtl where t1 13 time interval between
‘1'

START and STOP closures.
15. When hsgher Lnumber has been reached F/MN

START command unnl hlgher number is‘
reached.
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T - Figure 3-13. Time Iterval Measurements (5330A/B Models)

'~ TIME INTERVAL

A , «
¢ 4 . 7 3 8 A 1
. I .
£ R . o i
V‘ |2 4 N Ly y
‘l. Rotate SAMPLE RATE control sllght.ly c]ock- "'5. l.f desired to hold dilplay after stop, set FAST- .
wise from PWR QFF posiuom ; ' .,NORM-HOLD t¢ HOLD. ‘' When set- to FAST or
,‘ : ..+ NORM, thedx;p;ay is held for the samplp period,
. & ; i B then resets to zero. by 1.
2. Set FUNCTION switch'to F/MN - MANposition. .| 6. Press RESET button. Countér o o aét up o,
A . ; T opd R '+ .. totalize'selected display unite’ for périod be- |
e e A Th el tweenSTART and STOP switch cloau.res orfrom
: e : remote jequipment switghes, ,

3. Set ATTENUATOR switch to CHECK. , # A
LT e TR VY 7.,'nme1ntawus10-3ucxuxanEhDou'r.

8. For the 5330B counter, timits. may be net on

' 4, Determine gbtting of MULTIPLIER switch (M) "' LI and L2 gWitches to determine if measured |
% anstvtltchlor‘gieuqud disp!nyunitpntouows: = interval is wil lntounncu. i
AT DISPLAY UNIT SELECTIONS '
MULTIPLIER | . g b R
¢+ v gmrmyg - | [ RANGE |, INCREMENTS, o DISPLAY UNITS
REEEIR U T iik\iectoo,l»nec. " 1usec \) 1usec N
X10 . ", 10 psec fo 1 sec: 10 psec / 10 pusec+ N -
. xi00 | 100 use®™o 10 sec. 100 isec, 100 psec - N
" - X100Q i * 1 millisec to 10 sec, - msec k ~ 1msec: N Lo

\ P

" +When N éwitch is set to 00000; N = 100,000 '

-

3-16 - P ‘ S : ; ')\
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' Figure 3-14. Delay Generator Operation (5330B Models)
i ; ‘
‘ ¢ ‘ DELAY GENERATOR
. .
4 : s 5 -

»1 R.otate SAMPLE RA‘I‘E cohtrol sught.ly clock-
wise fx'om PWR OFTF position.

.2 Set FQNCTDN switdh to F/MN-HOLD,
3. Set, ATTENUATOR to CHECK. .
‘4. 84t MULTIPLIER (M) and N switches to select
desired regolution.’ Time = 10! secx MxN.
_Range is 1 psec to 100 seconds.

,For ningle tune delay output, set L1 lwmh to

5.
00000 and set L2 switch as follows: .-
L2 - Desired Time Dela ‘V\ -
S mgiet in Bﬁp [}
ek ¢
{ RN
af T

.

6. If dual time delay operation is desired, set L1
to second time delay.

7. Press RESET button. Counter is now set up to
generate time delays set on L1 and L2 switches
referenced to START switch closure or remote
start line control.

"

8. Press START switch. Time delays are avail-
able at HI, IN, and LO output, unes, see Fig-
ure 3-1, .
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o Figure 3-15. Pylse Generator Operation (5330B Models) :

“

! L

¢

1. Rotate SAMPLE RATE control slightly clock-
wise from PWR OFF position.

2. Set FUNCTION switch to F/MN-RECYCLE,
“3. Set ATTENUATOR to CHECK. 3

4. Set MULTIPLIER (M) and N switches to select
"desired resolution. . Time = 10-6 sec x M x N.

5. Set L1 switch for'ty in Figure 3-1,
G
1 X
I« Time set in Step 4

pUL'SE GENERATOR

©

6. Set L2 switch for ty in i:igure 3-1.

. 4

” o ‘z

L <" Tmes )

1. *.Press RESET button. Counter is now set up to
generate pulse trains asg set by L1 and L2
switches. ; ;

8. Press START switch. Pulse outputs are avail-
able at HI, IN, and LO output lines, see Fig-
ure 3-1. The counter can be set to generate
symmetrical or asymmetrical waveform out- °
puts by appropriate L1 and L2 switch settings.

‘ [}

Models 5830A/B "
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SECTIONIV ..o = - . .0
5 ' |
THEORY OF OPERATION |

4-1, INTRODUCTION

4-2. This section describes the overall operation of
the counter and the individial logic elements. Section
VIlldescribes assembly operationand troubleshooting.

4-3. LOGIC SYMBOLS ' _J % )“u

4-4. Two states éxist in the binary system, 1 and 0; SR S
HIGH (H) and LOW (L) are used to represent the levels -
ofl1and0. HIGH always represents the more positive

level, whether it be positive or negative logic. - Fig- i ol
ure 4-1 shows four pairs of logic symbols that have

]
- v
the same truth tables and canbe used interchangeably. - ! o - ki ", d ‘
The same function is performed by what appearstobe . .
two different logic symbols, N N : .

4-5, &ATES. Figure 4-2(A) represents a basic AND - NOR ) EXCLUSIVE . . NVERTER
te,” The AND gate output is HIGH if all inputs are y NoR . '

HIGH. An AND gate may have .two or more fnputs,

Figure 4-2(B) represents a basic OR gate. TheOR : =

gate output 1§ HIGH if one or more of its inputs.is R Lo ) . )

HIGH. An OR gate may have two or more inputs, .a NAND gate;‘an OR gate with an inverted output is

5 . e s K~ called a NORgate, A unity-gain amplifier with an in-

4-6. INVERSION. AND and-OR gates arg shown in ° vertedoutputis calledan inverter; Figure4-2(F). The

Figure 4-2(A, B).. A ‘circle on the output™of a logic ‘exclusive NOR gate, Figure 4-2(E) will provide a low

“ . .symbol indicates. a LOW v_lhe'lllcﬂ“m as. shown in . ' output when either input is. high, but not both inputs '
Figure 4-2(C and D). - Thus, a circle indicates” in- high. When both inputs are high or both are low, the

version. AnANDgate withan inverted output is cuiled‘[l . gate output is high. ’ .

Figure 4-2. Gate Symbols

1]

NAND

o §T 2 Figire 4-1. Logic Comparison Diagrats
: i
= T e 0
A =g N R A\
" i - \ Z
P el ]
b e 2= AB
¥ —z
A B i y v
Z=A4B . ool
Moo 8 |z A
o v L N L i L L H L L H
L H H L H | R L H L L e .
H L H .H L (e Lo L L I R H
i .
" H H H H H_. H H L 4 H H L
5. b
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Yo
4.2, mrmnren clncurr ‘OPER |ou ;
4. s Dull J- 1( Master: SIlvc Fllp-ﬂo pa

ure4-3. When both fyputs (J and K) are low the ¢lock
pulses have no effect.. When J is high and K is_low,

transition, ‘A lowR input will 'override all other func-
tlonu and reset the FF, A low S.input will override
all othér functions and set the F¥. The Q and Q out-

puts are always o lt-Tnhvo Figure 43 shows
the J-K FF truth ¥
Flgure 4-8 Dual J-K Master slave FF
(lm 0078)

4-9. The IC p-emo for this EF is shown in Fig-

CLK PRECLR J Vo CLK PRE CLR
* 1820 ~0076(SN7476N)

the negative clock transition will set the FF so that Q
is high and @ is low. When K is and J 16 low, the.
negative clock transition will redet the FF lothat Qis
low and Q is high. If both J are high, the FF

will change states-(toggle) with each negative clock ‘

. Models 5330A/B

Flgure 44, Ruatuble queraibla De}qde

> ADE CAN T TO ANY
#:n Wit PRESET INPUTS 1y
N o PRESET CLOCK mum .
- SECART, - '
 PRESET .8CD INPUTS (x, THRU 1g)
AND BCD. OUTPUTS (Z; THRU Zg)
ARE NEGATIVE LOGIC. .
HIGH RESET 'INPUT DRIVES BCD ‘ By
OUTPUT TO 0000, i |

4-12. Duol Dncado

4-13 ’l’lm C package for this decade is shown ln
Figure4-5. The unit has a gated output which ls con-
trolled by the gate control line. When thegal ontrol
is low, the gated output is enabled. Wavef for
the decade are shown in Figure 4-6. The reset 0 and
reset 9 require a high input to reset the decade.

- Figure 4-5. Dual Decade '

t n ‘ t = Before clbck})ulse
n+l i PESET Ve &ONT OUT CARRY GND RPUT £
Jlk|aQ 4] n+1' ter clock pulse ; B J)‘
L|IL|Q |Q,|LJ=LandK=L, theQand X :
@ will not change from what "
they were before clock pulse. N
H|L|[H]| L|KJ-HandK=L, the Q will 4 A
] bomnandtiwmbelowmer
N clock pulse.. - "
L|H L H|NMJ=LandK=H, then Q will | ’
be low and Q will be high after .
clock pulse. .
H{H[Q [Q [ 1fJ=HandkK = Hbefore clock 1820-0198 AND 1820~0199,
‘pulse, then after clock pulse
i Qand 5 will change states. Figure 4-6. Dual Decade Waveforms
. . —
4-10. Preset Reversible Decade P ."z| | Lo I :
4-11. IC package for this decade 15 shownin Fig- ] * , I
-2, ) or v
down-counter. The, circuit has negative logic preset: PIN |s,sL—-—-—-l . g ' .
BCD inputs and outputs. The up-<countand down~count ;
inputs operate on the positive transition of the input rve W ¢
. signal, To reset or preset the decade, a high level is PN ,w.A_A_LA_A_A_A_U_U
required and the up- or down-count inpyt should be . i .
inhibited. y :
~4-2

02844-1-



' ure 4-7, As used iiithe 5330A/B
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4-14. Four-Bit Buffer Storage
4-15. The IC package for this circuit is lhow{ in Fig-
instruments, the
inputs are -8421 BCD and G2 is held high. With G2
high, the Z5, Zp, Z¢C, and Zp outputs are enabled.
When G1 goes high, the input circuits are inhibited,
80 that the buffer will store the last BCD inputs and
provide !ho' stored ipformation to inverted outputs ‘at
Zp, Zp, 20, and Zp and hon-inverted outputs at Z,,
Zp, Zg, and Zp. When G1 goes low, the inputs are
gated to the outputs. Figure 4-7 shows the buffer
truth table, o

4-18. Decoder Driver

4-17. The IC packsge for this circuit is shown in
Figure 4-8. As ubgd in the 5330A/B instruments, the

Section IV
Theory of Operation )

Figure 4-8. Decoder Driver

HP

~FEFEFErGrErarer

0 I 2 3 GRD Ve (lg) (1)

/

T 02844-1

, decoders receive ~8421 BCD inputs from the butfer | ————
- -storage units. The decoder converts the BCD todeci- :
mal informationand provides alow output to illuminate .
the correspos digit on the display tube. A truth :
table is shown in Figure 4-8. ' . Input Pin
! L . Digit L Number Output Pin that is
4-18. Six-Bit Comparator g ; O ST oTE T Low (all others HiGH)
4-19. The IC package for this circuit is shown in @[ ® ] (10)
Figure4-9. The gxclusive NOR gates provide low out- g .
puts when either thput is high but not both inputs. As Blagk | L | L L{ | All output pins are high
used in the 5330B, when both inputs to a NOR gate are 0 alululn )
. high or both are low, a high NOR gate output is fed to 1 ilutulL @
the six input AND gate. When all AND gate inputs-are 2 H|H ¥ LlH (3)
high, a high'Z output occurs to signify that coincidence 3 ~H ‘HlL|L ()
has occurred between all six pairs of inputs. . A BlL|H|H (1)
.20, OV 5 [E|L|H|L s (12)
4-20. OVERALLICOUNTER OPERATION 16 alclL|a (13)
3 : . \ 1 H|L|L1L (149)
5-21. Rate Mode A : 8 L|lH|H|H (15) X
4-22, Figure 4-10showsithe rate modeblock diagram, S |L|E|H|L (16
This mode is similar to the frequency mode of a con- - o
ventional counter except that the gate length can be‘set g - f‘l’w ((: :02 : 41 “,’)) . E : 'f,f,? ((: :35 ?I;,)
- to values other than decade multiples. The main gate rucciid ' N v
"Figure 4-7. Four-Bit Buffer Storage ™
i P y e N
N ' 13 " Inpit Pin _ Output Pin’ Output Pin
‘ R Digit _ Number ‘[ Number (to decoder) Number (to J8)
Zo Z¢Zpy Z 'OV G 14 Ip, DlcIBlAlD|c|[B]A]|D[c[B] A
) | (1) |.8) | (10) | (16) @ @) ) as))] @) | @ | (13)
o : O‘|/H|H|H|H|H|H|H|H |L|L]|L]|L
. I |H|HH | L|H[HJH|L |L|L|L|H
WP 2 H|H|L H H H L H | L L |H L
D 3 ([H|H|L|L| w|H|L|L |L|lL|H]|H
: 4 |H|L)H|H|H|L|H|H |L|H|L]|L
> 5 H|L|H L | H L|H L L H|L H
&ttt " b: S B TR el i ¢ 72 N : S A O I 1
7] " 1 |'H L |'L L *I_l, L | L L L . H lé 1 H
5 A g v L H H H "H H H -H L | L
o z'“"m;o‘l_of.'eY“" " ‘L H|H | L{ L|H|H|L [H|{L|L|H
(POSITIVE LOGIC) o .‘ -
il H = High (> +3.0 V) H = High (5 +2.1V) H=High(>4.6 V)
L= Low (< +0.5 V) L = Low(< +0.4V) L= Low (< +0.4 V)

4-3
Py
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Figure 4-9. S8ix-Bit Comparator Positive Logic

Z Ro Xp Y3 Xs
1820-0250

e (N4 5T Vi) (xpvpt x,v.)
. (X3vp+ x,m (Xq Yo+ XqTq)
(XgYg#Xg Vg) (Xg Yg+¥gTg)

opens for a period equal tol usec - M . Nand the in-
put signal Fx is counted by the decade counting as-
‘sembly, The 1 MHz time base generates precision 1
usec pulses which can be multiplied by 1, 10, 100, or
1000 in the M decade divider circuits. When thefunc-
tion selector is in rate, the ] usec: M pulses connect
to the main gate FF and to the N preset down counter,
The negative transition of the first 1 usec - M pulse
‘ﬂlll set thie main gate F/F so that @ goes low to open
e main gate. The down counter is preset to the N
switch value and will down-count to 00001, When 00001
is reached, the K-input to the main gate FF is enabled.
" The next clock pulse input to the maingate FF will re-
set the FF sothat Qgoes highand closes the main gate.

L

’ »

Models 5330A/B

Since thoNsvdtch can be lct to any number between 1
and 100,000, the gate length can be set for time inter-
vals other than decade multiples. For example, if
N = 06243, and M = 10, thcntlnnhlengthls 62.43
mmuoconda

“4-23, The mpumgml feeds through the input attenu-
ator tothe amplifier trigger. Either ACor DC coupling
can be -dmmwtoxwomwm. The ampli~
fier/trigger determines the triggering lgvel and con-
ditions the input signal into fast rise-narrow pulses.
When‘the function selector. is in rate, the amplifier/
trigger autput pulses are counted for the gate length
interval. For, option 001 instruments, the R switch
will preset the decades to the R switch value so that
counting starts from an offset.

4-24, For 5330B lnstrumentl, limit switches and
coincidence detectors are installed. When the DCA
count is lower than the lowest value set on the L1 and
L2 switches; the LO light illuminates and a low level
is supplied to a rear panel connector. When the count
is equal to or greater than the lowest L switch value
but less than the higher L switch value, the IN light -
illuminates with a corresponding low level output to
the rear panel. When the count is equal to or greater
than the high L switch value, the HI light illuminates
with a corresponding remote output.
4 25 The umple rnte circuits control the interval
ts. Whenthe main gate closes,
the sample rate clrcuitn provide a delay as determined
by the'front panel SAMPLE RATE controls. When the’
sample rate period has elapsed, a resetpulse is gener-
ated to reset the counter circuits to zero. TheJinput
oh the main gnt@-F/Fls held low until the sample rate

Figure 4-10. Rate Mode Block Diagram

#i
10 (100 Cl) g .
?}1 !-r ] ] 600
ER

e - ATTENCATOR oevAE CONCDENGE
couN DETECTOR

*ASSY 53308
4 PRINTER I

HOLD OFF | hoteny
. RESET : LwaT SwiTchEs| |

] SWITCH [ ano [C7)

topTiov oo | * | "s3sos

3 : i
IMHz M_DECADE
OSCILLATOR DIVIDER (DDA) : 3
Lkl
it teetos [ TSR
- Gated longth secs 166 uN
PRESET SWITCH
COUNT | TO 100,000

4-4 [
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R L
F}% and the multiplied time base pulses are counted '

by the DCA. The M decade dividers provide 1 usec,
10 usec, 100 usec, or1 millisec outputs for counting,
The time mode-is similar to the period and period
average mode of a conventional counter except that the
preset time base allows period multiplies other than
in decades. For example, if N is set to 04444 and
Fx = 1 MHz, then the main gate will o) for 4. 444
/ milliseconds. This is useful for measuring time for
digital "N events to occur. The operation of the coincitlence
©  detectors, sample rate, reset, N down counter, and

»Input circuits are the same as discussed in the rate

cannot open until these three c.
J goes high, the next clock pulse
Q goes low and opens the main'g !
circuits are enabled during storage-on ¢
the end of gate time, anegativetransfer
ated to transfer BCD'data to the dis
digital recorder output jack. During stor:
ation, thetransfer line is held low so
tinuously transferred.to the. display/

recorder output. /| .

4-26. Time Mode /] © " mode :
"4-27. Figure 4-11 shows the time mod¢ block dia- i ' -

equal' to * e

- /1 / /
i |/
I iy
/e e /
. i /
[
e . ,
it e
F Y IEh / .
fosp
\ / [
-
</ Figure 4-11. Time Mode Block Diagram
i ¥
¥ ¥ -
/ Sount IMHz -
/ PRINTER HOLDOFF - ~ ounted signal = = N AN
| T e vt
/ RESET CRCUT Gate lengis £ .
TRANSFER
/ % - AND RESET [
/ Kl K - :
: @
Fx [INPUT) Y - b .
; sy DECADE COINCIDENCE | |
o }) COUNTING DETECTOR
%‘* / ASSY 53308
0710%99,999 |
S / f " ¥
e | J M DECADE | LIMIT SWITCHES
OSCILLATOR | 1 oWioER (DDA) " ’ SWITCH (7 ano
// ! o J (OPTION 00 53308
¥ 4 1 L L 1 — =
7 L) hmhnoo x1000 : i . N
~/ st 5 ;
| . [ Y
1] i i
BRE
/ s | K
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4-28. F/MN /mmm Modo
4-29. Figur '4-12 shows th. block dugum for the

F/MN mangal mode.. This mode is similar to the:

totalize of a conventional counter except that Fx
can be divided by MN. The main gate is controlled
anually with the STOP, START switches or

enhex;fx
remotely with external equipment. When the STOP -

Models 5330A/B

switch is pressed,, the sample rate circuits activate

- and allow the DCA count tobe held for the sample rate

period,  When the sample rate period has elapsed, a
reset pulse is generated to reset the counter. If the
sample rate controls are set to hold, the, display is
held until the reset switch is preued. Durlng the
F/MN modes, the storage feature is d!ublod.)

**,Figure 4-12. F/MN Manual Mode, Block Diagram

L g
070 95999
EE e TR &
rl IIIDIIIOO : lll lllol lnooo l
CHECK ‘
Fx [WRuT] ATTENUATOR o VoNoeR > LolniEn
Tcn:cu
+5.1v | MHz
I OSCILLATOR | i . .
| = | 000
MAIN
. GATE
DECADE
- R il
MAIN
TE LT s.
_g‘NlR e 0
(oFTIoN'bo ol | .
ry . A B e \ N‘,
40 23’
3 I B R
P’ : ' 7 Gate length= m. lmmo
v N . between
i ond stop wmh
HOLD closures
N .4 g
.
\/ \ ¥ 1
i . |
LN i Y ‘
- ‘.
Y
/ - »
, o
y y o
-
B ) .
- o ¢
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4-30. F/MN Hold and F/MN Recycle Modes

4-31, Figure 4-13 shows the block diagram for' the
F/MN hold and F/MN recycle modes. These modes
are for 5330B counters only. The F/MN hold mode -
is similar to the F/MN manual mode except that the
main gate closes when the HI limit value is .reached.
When the HI limit is reached, the display is held for
the duration of the sample rate period, then resets to

«

" the stop s

" 4

Section IV
e Theory of Operation

zero. If the SAMPLE RATE is set to HOLD, the HI
count is held until a reset pulse is generated with the

. RESET switch or remotely from external equipment.
- During the F/MN recycle mode, the counter counts

until the HI limit value is reached, then the reset

circuits reset the counter to zero and the counting

cycle repeats. Recycle time'is less than 1 usecs.

The mln%t: remains openduring the recycling until
witch or reset switch is pressed, .

v

Figure 4-13. F/MN Hold and F/MN Cycle Modes Block Diagram.

-
SwiTCH - |
(A oc] 070 99,999 |
(e oe] : LEVEL) Q | [SEoPE) [WULTPLER) o
Ill ‘uo |l|00 o ] l!OrOOOIIlOOO A l
'} 1 " -
CHECK N
Fx [INPUT] INPUT AMPLIFIER , M-DECA a N PRESET
* T ATTENUATOR TRIGGER o DAOER” COUNTER
Tcnzcu .
: . IMHz
| 0SCILLATOR N
oiSPLAY @ QP (»P
MAIN i
GATE 2 : W
Tt
DECADE
" COWNTING bit ——
. ﬁ}" LIMIT SWITCHES
I
. 0r TN Bon (LD wo 12
S
MAIN, !
Wl o "
1 R
et ML * ‘“;5.## RAL cYoLE o
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’ SECTION V
w MAINTENANCE

6-1. INTRODUCTION

5-2. This section gives' maintenance’ and service
information. . Included are tables of recommended .
test equipment,. didassembly and repair procedures,
troibleshooting, adjustments, and an in-cabinet per-
formance check to verify ptoper opei'ntion oi the .
counter. .

6-3. ASSEMBLY DESIGNATIONS

5-4. Table 5-1 lists the designations,. e, and HP
‘part number of assexyblies used in then%ments

“6-5. TEST EQUIPMENT

5-6. Table 5-2 liststest equipmentrecommended for
maintaining and checking the counter performapce.
Test equipmenthaving equivalent characteristics may
be substituted tor the equipment l}stgd

6-7. ASSEMBLY CONNECTION ;
IDENTIF[CATION %

5-8. Throughout this manual, connections to printed
circuitassemblies are referred toinabbreviated form.
For example, -connection to A4 pin 10 is A4(10)

6-9.. IN CABINET PEHFOHMANCE CHECK 4

§5-10. GENERAL. The pe::tormance check is gi

in Taple 5-3 and the test results and tolerances
listed on th€ performance check test card.’ The per-
formance checks can be used as Iollows

a. Aspartofan incoming inspection check of wm—
ment specifications.

b. Periodically, for- instruments used in systems
'where maximum reliability is important

c. As part of 3 procedurs to locate de!ective
circuits.

d. After repairs -or adjustments nnd before re-
@ turning- i.nstrument to regular service.

e..As a permanent record of instrument 'ximinta'—
nance performed. The testrecord pagesare perforated

andanaube.

5-12. INSTS

| CIRCUIT BOARDS

Section V
Maintenance

MENT COVERS HEMOVAL

§-13. . To rembve top or bottom cover, remove th

.four screws whichsecurethe cover. Slide covertowar:

rear of instrument and liftoff. To replace cover, re-
verse procedure

.

WARNING

115/230 VAG'AND +175 VDC SUPPLY WIRES .
ARE EXPOSED WHEN EITHER TOP OR BOT~

TOM COVERS: ARE REMOVED, USE EX-

TREME CAUTION DURING TROUBLE-

SHOOTING, ADJUSTMENT, OR REPAIR.

WVOID DAMAGE TO INSTRUMENT BY RE-

OVING POWER WHEN REMOVING OR’
REPLACING COVERS, ASSEMBLIES, OR-

COMPONENTS.

-.14. ASSEMBLY LOCATION -

5-15. Top and bottom internal views of the counter
are shown in Figure 8-2'and 8-3. The front and rear
panel vis\ws are shown in Figures 8-2 and 3-3.

-10. REMOVAL OF PRINTED

| ,5-17. DISPLAY TUBE REPLACEMENT

a. Remove display tube shield by loosening the two
pozi-drive retaining screws.

b. Adjust pin spacer dush with the tube pins.
c. Align knobs on bottom of spacer with the dimples

-on the socket.

d. Press downWard on tube taking care not to bend
pins, .

5-18. A3 INTERCONNECT BOARD -  °
a. Remove plug~in boards A4 through A8,

b. At top of counter on A14, remove the four #4
screws that secure Al14 to JT7.

c. At top of counter on A2, remove the three #4

. screws that secure A2 to\J6.

ca

5-11. VAR!ABLE LlNE VOLTAGE During the per-
formance tests (Table 5-3) the counter should be con-
nected‘to a variable voltage source sotheline voltage i
may be varied + 10% from nominal 115 or 230 Vac.

!

. 02844-1 ' -
/ b

. meye transformer push-fit terminals (blue, gray,

brown, snd black wires) irom pins on A3

'e. Qn bottom of counter, remove the five screws
that secure A3 to the chassis. ‘ *

' 5-1
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' " -, Table 5-1. Assembly Identification s
Assembly Name : -5330A 53308
al Display Assembly 05330-60008 05930-60007
A2 ' Counter Assembly A 05330-60011 05330-60023
A3 Interconnect Assembly 05330-60004 . | 05330-60004
A4 Amplifier/Tfigger . © 05267-60002 | .05267-60002
A5 Gate Control Assembly 05330-60006 - | 05330-60008
A6 1 MHz Time Base 0533060002 | 05330-60002
AT +175 V and +5.‘! V Power Supply .05323-60022 .| 05323-60022
A8 +12 V Power Supply 05325-60005 05325-60005
A9 Switch Assembly’ 05330-60012. | 05330-60012
A10 * N Switch Interconnect Assembly 05380-80095 '05330-60005
All L1 Switt.:h Interconnect Assembly 4 yot Used 05330-60025
Al12 L2 Switch Inierconngct Assembly Not Used 05330-60025
A13 | R Switch Interconnect Assembly (6p£ion 001 0nly) | 05330-60025 05330-60025
‘Al4 Remote Interconnect Assembly ' X 0533060024 05330-60024
s8° N Switch ' 3100-3200 3100-3209
S9 . L1 Switch Not Used . 3100*320_9
S10 L2 Switch 5 - Not Used’ 3100-3209
s11 Reset Switch (Option 001). 05330-60001 | - 05330-60001

f. Tilt A3 away from chassis and gently remove}
A3P1 from A9J1: p

g. To replace A3, locate (do not tighten) the three

#4 screws at J6 and the four #4 screws at J7. Then
reverse removal procedures. ;' Tighten the cknssls
screws first, then the seyen M screws.

5= -19. DISPLAY BOARD A1,

a. Remove the four #4screws and the two #6 screws -

that secure Al to' A2

b. - Slide Al toward pear of chassis and lift Al to
clear front panel Slide forward and up to removeAl.

. 5-20. COUNTER BOARD A2,
a. Remove Al. . .

b. At top’of counter at rear of A2, remove thethree
#4 screws that sedure A2 to J6. vy
c. At bottom oI counter at front of A2, remove the
12 screws that secure A10, All and AIZ to A2. Re-

,.4move A10 11, and 12.°

d. At bottom of counter near INPUT jack, unsolder
the two wires connectbd to A2,

. 6-21.

Tﬂghten chassis screws 'Iirst then tighten the three
#4 screws.

SWITCH BOARD A9.

‘a. Remove either side frame from chassls

"-b. At ‘bottom of counter, unsolder wires fror, IN-
PUT jack. Unsolder wires from ON-OFF POWER
gwitch

c. At side frame, remove the three screws tha_t
secure the front panel main frame. .

d. Tilt front panel away from chsalaud remove
AQJ1 from A3P1.

the six retaining nuts that secure A9 to
th el. Remove retaining mts from RESET,
START, and STDP switches, :
f. A9 can now be tilted away from the iront panel
for servicing! Tb removeA9, unsolder the five wires
from AB and remove board.

! g. To reassemble A9, vreverse procgdures.

k-zzl PRINTED CIRCUIT COMPONENf
REPLACEMENT

d. At top of counter, remove 10 screws that secure.

A2 to the chassis Ramove A2,

f. To replace A2, locate but npt\ ‘tighten the three.
screws that secure AZ toJ6. Then raverseprocedure

5-2 Co

5-23. Component lead-holes in'the circuitboards have
plated through walls to ensure good electric:
between conductors on opposité sides of thebo#td. To
prevent damage to this. plating and the replacement
component, apply heat sparingly, and'work carefully.

‘s

contact -
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¥y . Table5-2. R ded Test Equip )
Instrument Type Re&u!renj'Chuacteruucs L Recommended Type
Oscilloscope | 50-MHz Bandwidth HP 180A
Vertical plug-in 50 nmiV/cm Sensitivity le HP 1801A°
Time Basg plug-in | 50 MHz Bandwidth, 50 nsec/cm HP 1820A ;
Test Oscillator . 10 Hz to 10 MHz Hpesip 7
. (2 Required) 100 mV and 1 volt rms [ . :
Pulse Generator ' 10 MHz duty cycle, 50 nanosec pulse width.0.3 V p-p ‘ liF‘ 222
: dmplitude 5 .
Digital Recordeér  Print rate: 20 lines/sec. Data input: +8421 BCD | HP 50508
’ : parallel entry, accepts 1=> +4,75.V ~ i .
. 0=<+0.4V. Accepts negative going +5to;0'V, | “ . .
" 15 to 20 usec transfer pulse. i ‘
Frequency Standard, 1 MHz output 'stabll}ty, +1 part in 108/mo HP:107AR
DC voltage range; +175 V.. Accuracy: +2% * HP 410C

. VIVM'  ©

AC voltage range: 100 mV.to 8 V rms.
Accuracyi +3%. FgequenSy response: to 10 MHz

2 i

Variable line .,.
* Transformer

|- 108 to 12’* volts rms and 206 to 2547volts rms -

TR

' S\;pe}-lor Ele‘étric

Power Stat 3PF 116
(115V); 3PF 216 (230V)

_ 36-Pin Connector

h »

Wired to test remote programniing 5 ‘
v . &

HP'1251-0084

. (Amphenol 57-30360) . .

6-24. ADJUSTMENTS

ldenotgs pin 1 of the IC.

d. On PC boards, the,

4 symbol on the circuit side

5-25. The adjustmerits in Table 5-4 are in the order
they should be performed, but should not bé done unless:

a.}A trouble has been repaired which: would affect
+these values. . .
. , T

b, "The instrument does nét meet all specifications
while parforming the checks in Table 5-3 (In-Cabinet
.Performance Checks). +

'5-26. TROUBLESHOOTING
5-27. Troulplonhbotl'ng Ai:h

@

-

5-28. The following features of the Counter§ arehse- o

fulgor troubleshooting:

a, Logic probe jack A14J17 provides power for an
10525A logic probe. ) 5 ’

. On all PC boards, the etched number adjacent

‘to the IC's denote the IC reference designator.

"f. On A3 intercuhhect 'assexqbly, all plugs, jac‘I(s,
sockets, and pin numbers are etched onthe circuit side.

. /

g An IC test clip (HP 1400-0734) simplifies test
connection to IC pins.
h. A PC board extender (05345-6022) is suppligd to
allow td PC comp. its-for testing. N

i The N, L1, L2, and R switches can he easily re-
moved from the front panel and interchanged to isolate
trouble. - ’ .

J. The CHECK mode can be,used for counter &heckl
outofall circuits except Adandpart of A2 (input atteriu- |
ator and amp/trigger). ) C

5:29. Tibubluhooting Procedures

b. AIlICs are mstalled in plug-in
IC's can be interchanged to isolate trouble.

c. On PC boards,' the 2 symbbl on the component .

side denotes ‘direction of IC installation. The 2 is

neareststhe hp symbol or cutout on the IC,
02844-1 ' '

Identical

5-30. Figures 8-5 through 8-7 provide servicing

‘block diagrams for each of the basic modes of oper-

ation. When trouble has been narrowed down to a
particular PC board, refer to the applicable sche-
matic in Section VIII for troubleshooting to the stage
level. t

A 5-3
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Table l5-3. In-Cainet Performance Chéek -

FREQUENCY RANGE AND SENSITIVITY / g

FREQ RANGE: .
Rate: 0 to 10 MHz
Time: 0to2 MHz -
F/MN: ‘0 to 10 MHz (M >1); 0 to 2 MHz (M=1)
 Limit Detection (5330B only): 0 to 2 ¥

- senstmviry:
. Sine Wave Input: 100 millivolts rms
Pulse Input: 300 millivolts p-p, 50

second pulse width
a. Set ‘Counter controls as follows:

SAMPLE RATE .

Clockwise out of OFF
) FAST-NORM-HO NORM
N SWITCH. . 1000
MULTIPLIER PRI 1 !
FUNCTION . . RATE
STORAGE . .. ON
/ ATTENUATOR | ‘X1 .
- A AGEPB, L, AC
: LEVEL. . PRESET
SLQPE . + %

“e. A st’ test oscﬂlator Ior 10 MHz output at 0.1 V rms. . Check that Counter displays taat oscillator
‘frequency. Change'AC-DC swltch to DC. anq repeat check.

d/ Vary test oscillator frequercy from 10 MHz to 10 Hz.| Matntain input level at 0 1v rms, Check
~ for proper Counter display ovet the frequency tange. Record on test card. -

‘

e. Set Counter controls n iollows:

FUNCTION ;' . . . . TIME sty
NSWITCH. . .. . . . . 00000 : v
MULTIPLIER. . . . . .. X1

1. Atijusf test oscillator for 2 MHz output at 0.1 V rms. Check that Counter indicates period of test

oscillator output. Record on test card.

g. Set Counter controls as follows:

FUNCTION . . .. . . F/MNMAN
NSWITCH. . . . . . . 00100 .
. ‘MULTIPLER, . | | | d .

h. Adjust test osclllntor for 2 MHz output at 0.1 V rms.: Press START switch, Check for totaltzlng
readout on Counter display. Record on test card. !
i. Adjust test oscmator for 10 MHz output at 0 1V rms.: Set Counter MULT'IELIER to 10, press
START swttch ~Check for totauzlng readout on Counter display, Record on test carc) ¥

j. Steps j through m are for 5330B models only. Set L1 swltch to 19980, L2 uwitch to 20000, , MULTI-
PLIER to 1, N switch to 10000, and FUNCTION switch to RATE ¢

k. Adjust test oscillator for 2 MHz at 0.1V rms. - Fine tune osclllator frequency until Counter dis-
play is 20000 or greater, H.'( indicator should light; A

5-4 L , : ‘ . © 02844-1
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; ; / / /~ . Table 5-3. In-Cabinet Performance Check (Continued)
f F & { 4 + T
€N 3 i | # i T,
)lmgljmncvmanAnmNam?(coM st TR TATAY

o " the LEVEL control fully CW and C

| : l./ Flne mné osclllatbr frequency until Couhter dis'plly is betwe¢n 19980 and 20@0, IN m(llcntor should

tor frequency until Counter dlspluy is below 9980, LO lndlcator shmtld ltght

Fine tune oscill
Record 2 MHz l:mlt detection on tont card. ]

y

4

ﬂ Connnct pulse Jmeutor to countar INPUT using 50-ohm feed through and T connector ‘ﬂJse
'! oscilloscop to‘ 0 input. s
//o Set Gounter FUNCTION to RATE N switch to 1000 MULTIP R to 1, AC- DC to I)G‘:%e

p Adjust pulse generator for 10 MHz rep rate, with 50 nanoseconHl pulses at 0.3, V p-p Chack that
tor frequency. | Record on test cqrd. PR

e
- —

pulse

ke
\

}rmdann u:vz'L ! Foy

v > 1]

RANGE: : 7 .
+3Von xx attenuator range; oV trigger in PRESET, Selectabl -

/N NOTE

| ! . The check requires remdval of the Counter
To verify proper trigger operation, the markpr output of p
: , A4 is used to intensity modulate an oscilloscdpe that is = 4
* mohiforing the counter input signal wavefornj, An alter-, ~
nate &heck can be made without cover removal by con- 0
necting a DC VI'VM to. REMOTE connector §12-26. Vary
'CW and gheck that

A ¢ Sl ‘SAMPLE RATE. . . . .- .'GW out/of OFF
E L P FAST-NORM-HOLD, . . '. . NORM J
3 ~ NSWITCH ‘. . . . . . , 1000 N . .
K" * MULTIPLIER . . ., ., . .Xl1 . N
I - . FUNCTION . . . . .. . .RATE" / i
; STORAGE. , . . . ... .ON :
ATTENUATOR . . ., .' . . X1
| 4 AC-DC. ', i el [ZAC
| LEVEL . . . . , .'"] .PRESET
I : BLOPE.’ ., o iy Ul N
b Connect test oscillator to Countex' INPUT usf‘g 50-ohm, feed through and T-connector: ‘Uae |
oscllloacopetomonitor counter input. iy
/‘ N R “
ol

Cy: Connect oscllloscope Z-mls to XAl(ll)

d. Adjust test osculaeor output Ior 10kHz at8 V/ p-p.
e. On olculoscope, check that marker pulse is *at @ volt point on the posmve slope of wavefurm
/

f. Set Co\ﬂ'fe;r sloge
ecord on test card.

swlich to - and check that m,‘rket pulse is gt 0 volt point on the negative, slope

of waveform.
1) and check that marker is-adjustable

v Y
from the +3 V to 8 V points on ave onm Record on test card.

/

e ; ;
| 02844-1 - |
- |
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’

Table 5-3. In-Cabinet Performance Check (Continued)

4.

/ RATIO \‘
A L
* RANGE 3
Fl to 10 MHg; sensitivity (same as FREQ RANGE).

'Fy } kHz to 1 MHz, sensitivity (1 voit rms sine wave). .
- /ﬂ Set/ Counter controls as follows: [

! FUNCTION . . . , . . .RATE ,

{ STORAGE . . .ON -
FREQ STD uwitch (rea panel) EXT %
MULTIPLIER. y /X1 X
N SWITCH. . . .\. . .00001 :
{FAST -NORM-HOLD .\ . .NORM
SAMPLE RATE . . . | . . clockwise out of PWR OFF position. y

b. : Connect test oscillator oulput to Counter ﬁl\PUT Adjust oscillator for 10 MHz at'0' 1 V rms.

¢; Connect aecond test oscﬂlntor output to|Counter FREQ STD jack on rear panel. Adjunt oscillator
. for 1 kHz output at 1 volt rms. - : ey

d. Check that Counter displayh ratio of two pscillator freq\lencies (approxlmatély 10000).

.e. Repeat test using FREQ STD lnputs of 10() kHz and 1 MHz. Check for Counter displays of
( approximately 100 and 10, Record on test card. :

1

DI*ITAL RECORDER CHECK Yoo ; *

BCD Output:, 4-line +8421.
Print Command: Negative pulse +5 Vto 0V (homlnal), 35 usec to 45 usec. o
Hold-Off Requirements: > +2. 4 volts.

a. Connect 5050B recorder to Counter DIGI'}‘AL RECORDER OWr'PUT jack.

b. :Set Counter controls as follows:

. Clockwise out of OFF

SAMPLE RATE . . /. /. . .
FAST-NORM-HOLD ./ . . .NORM . .,
MULTIPLIER. . . . . . .X1 .
FUNCTION ‘RATE
e STORAGE. . . . . . . .ON
. . NSWITCH. . . .°. . . .00000

ATTENUATOR . .. /. . . .CHECK
c. Load paper in Dlgm;i Recorder and press OPER switch:
d. Adjust Counter SAMPLE nATE‘for convenient prmout time, Check that printout 1500000

e. Set Counter N iwitch to 11111, 22232 etc.; and check for proper recorder printout. Record
on test card.

f. - Di t digital record cnble frb Counker.

8

g. Usii;g 10:1 probe, connect oscilloscope vertlcnl'tnput to Counter Digital Bacorder connector
- J8(D)., | : . : :

h." Set Counter N switch to 10, MULTIPLIER to X1, SAMPLE RATE to FAST.
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Models 5330A/B < N Section V
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Table 5-3. In-Cabinet Performance Check (Contlnuaé)

L

v

DIGITAL RECORDER CHECK (Continued)

i. Check that oscilloscope indicates a negative going 35 to 45 usec print command pulse, +5 V to 0.V
nominal. Record on test card. ) ; ¥

j. To check printer holdoff, cox.n;ect jumper from Im'(aj to J8(B). Press RESET switch. Check that
‘main gate is inhibited (gate light dut) and counter does not count. . L8 . .

REMOTE PROGRAMMING

REMOTE Line Requirements \ '
High or OFF: Open circuit or voltage from +2.4 V to +5 V.
Low or ON: Ground or voltage from 0 to +0.4 V at <15 mA maximum,
Main Gate Pulse Out: +2.4 Vto 0.4 V minimum,
SAMPLE RATE TIME: FAST 100 usec to 12 msec, NORM 12 msec to 5 sec.

NOTE ° . ®

‘This test programs the counter for remote operatién in
RATE-CHECK mode, sample-normal, storage off, and ¢
X1 multiplier. >

7/

a. Using an HP 1251-0084 coﬁnector (Amphenol 57-30360), make remote programming plug a'é
follows: connect jumper wires from pin 2 to 20, 20 to 23, 23 to 9, 9 to 10, 10 to 16, and 16 to 35,
“e- 7 Attach 1-inch wire to pin 30, s

b. On Counter, set N switch to 11111 and SAMPLE RATE for convenient display time. Check that
REM' T light is ON and counter display is 11111. Record proper operation on test card.

c.' To check other remote functions, make remote connector as in step a using Table 2-2 to deter-
mine programmed lines. 3

d. Connect oscilloaéope vertical inpdt to 1-inch wire on remote program plug J12(80): i . f

e. Set N_sv}ltch to 00010 and check that oscilloscope indicates main gate p;:ises at least +2.4 V to
‘0.4 V amplitude. Pulse width should be 10 ‘usec wide. Record on test card. ;

. On'Counter, vary SAMPLE RATE control and check that intervals between main gate pulses
varies between gz milliseconds and 5 seconds. Record on test card.

g. Disconnect jumper from J12(20) to set SAMPLE RATE to FAST. Check that SAMPLE RATE
control varies intervals between main gate pulses from 100 usec to 12 ms. Record on test card.

'5330B F/MN CHECK

F/MN HOLD: Count stops at HI coincidence with the larger limit. ‘
F/MN CYCLE: Automatically resets at larger limit and repeats cycle. Recycle time less than 1 usec.
|

® .
F/MN HOLD - % .
a, Set Counter wols as follows:
. ,

b ; SAMPLE RATE ' Mid-range out of OFF ,
FAST-NORM-HOLD NORM :
N SWITCH 00001
MULTIPLIER < X1
FUNCTION F/MN HOLD
ATTENUATOR. ~CHECK
L1 Switch 00001 : ‘ &
L2 Switch 00001

5-1
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Table 5-3. ln Cabinet Perfqrmance Check (Contlnued)

5330B F/MN CHECK (Continued)

B -

b.

d.

_Press RESET swltch, then press START awltéh and check that counter cycles and stnpl .count at

. Repeat step b with FAST-NORM-HOLD in HOLD po-iuon, Chack that connt is held nt 00001 until

00001, Coimt should hold for sample rate period, .then: relet to zero.

RESET switch is pressed. ; G e
Repeat step b with I..l set to 11111, 22222, etc. ;. check for proper readout.

e.' Repeat step d for L2 switch.

- i :

r

F/MN CYCLE

‘

d. Set 5330 controls as follows

INT-EXT .

as the lower L switch uetting

q,

a, Connect §325B TIME BASE OUTPUT to 5330 INPUT. ¢ it

b. Using low capacity shlelded cable (8120-0028). connect HI output (REMOTE connéctor J12- 29) to .
53253‘ INPUT A. o

c. Uslng low ity shielded cable, ct IN output (REMOTE connéctor J12-81) to 532_53
INPUT B. y ; . ; i

FUNCTION F/MN RECYCLE .
LEVEL, PRESET : g
' ATTENUATOR X1 _ Tl
oo SLOPE - : i
AcC-DC AC ChBE A
L2+ 99000 -
L1 0000t - Y o
e. Set 5325B controls as follows: ., %
« / . & # !
+FUNCTION - . .T.L AtoB > A
SAMPLE RATE . . Fully CCW (not OFF) ) S
FAST-NORM-HOLD ¥ .NORM . ¥
‘TIMEBASE . . . .10 ps T ,,
COM-SEP ., . .SEP
ATTENUA']OR A and B .X10
AC-DC A and B . .DC
SLOPE'A and B . L
v LEVEL. 4.5 . ! 3
ASTORAGE .ON | i

.INT iy :
.f. Press RESET switch on both counters, then press 533{ START switch. Check that 5330 counts’
to higher of L switch numbers, then resets, then repe

.

A ' »

ts eycle. ‘Check that 5325B reads the same |

v

g. Repeat test with L1, sefggo 00002, oooo4 ooooe and séooo S
. Set 53258 FUNCTION switch PERIOD A. Set 5330 L1 swltchto o001

Press RESET switch on both counters, then presa 5330 s’l‘AR’l‘ mwltc’ﬁ' Check l:hat 5325B displays

same number as set on high L switch setting. |

" Repeat test with L2 get to 00002, 00004, 00006, and 80000. '

Y 02844-1-
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¥ i Table 5-3. In-Cabinet Performance Check (Continued)
A i
a =t
TIME BASE e »
. FREQUENCY: 1 MHz | gk 0
+" STABILITY: . | ' ’

. Connéct 1 MHz frequency stand

. Vary temperature from 2" t0 65°C and record frequency difference.

Aging Rate; " Less than 5 parts in 107/mo Bk oo
.Temperature: <43 parts in 10° (0° to 65°C)
<+5 parts in 106 (10° to 40°C) v
Line Voltage: <+1 part-in 108 for + 10% line voltage variation : :
Output: 1 MHz at3 VvV p-p opei\ clrcﬁlt: - i
Y L g

d to 'uc!lloscope trigger input.

.

. Conriect Counter FREQ STD' jack to Oscilloscope Vertical input. = Set counter. FREQ STD switch

to INT.

. Set oscilloscope to external trigger and sweep time to .1 p.sec/én;.

. At right side panel of counter, use lrmulate'dv‘tunlng tool to adjust A6C5 for minimum 'osculosfcope

drift. Horizontal drift of scope pattern in cm/sec is difference between frequency standard and
counter time base frequency in parts in 107, . o e ) . '

* Vary line voltage +10% and record frequency difference.

. Vary temperature from 10° to 40°C and record frequency difference.

Measure and record ﬁggﬁcgcope peak-to-peak vertical amplitude. Should be 3 V minimum.

B

. Record frequency difference. For long term stability check, repeat test daily for about one month. .

02844-1
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Maintenance ; .
' o Y . Table 5-4, “Adjustments .
* S oW o PR ¢ e
4 A ’ : YA X -
1, AMPUFIER/TRIOGI:R Ad :

‘- With 10 MHz applied to counter lnput A4R10 is adjusted for maximum sensitivity. An HP

65!B test oscillator is required. Proceed as follows:

* a. Set counter controls as follows:

‘ SAMPLE RATE

. Slightly CW out of PWR OFF

#

FAST-NORM-HOLD. . .NORM
MULTIPLIER. . . - .10

FUNCTION .RATE
“STORAGE . .ON

SLOPE. . . e

ATTENUATOR .. WXl

AC-DC . <. .DC

LEVEL. . . .PRESET _*
N SWITCH-. . 1000

b. Conneet 16 MHz at'0. 1 V rms to INPUT connector.
.¢. Adjust input level until display is unstable. Adjust A4R10 for\stable display. ’

d. Repeat b and c until A4R1(} is adjusted }or maximum sensitivity.

v

1 MHz TIME BASE AG

1

- HP 180 oscllloncope vm.h 1801A and 1820A plug-ins are required.

This adjustment consists of dlspla'ylng the 1 MHz oscillator output on the vertical ax.ls of
an oscilloscope. frequency standard is used to trigger the horizontal input. A6CS is
adjusted for minimum drift 6n the scope display. An HP 107AR frequency sundnrd and a

a. At wmter rear panel set FREQ STD to INT and connect FREQ STD output to
oacmoscope vertical input.

b. Connect 1-MHz Irequency standard to oscilloscope trigger lnput

+c. Set oscilloscope controls for external trlgger and adjust A6C5 for minimum drm
.. of display

02844-1
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PERFORMANCE CHECK TEST CARD

Hewlett-Packard Models 5330A/B Test Performed by
“"Preset Counters : )
Serial No. - Date . -
Description ' R ' Check o
FREQUENCY RANGE ‘.
‘Rate Mode: 0 to 10 MHz 0 . ) 10 Hz to 10 MHz
. Time Mode: 0 to 2 MHz : v . aMHz
F/MN Mode (M=1): Oto2MHz ' '~ - . 2 MHz
' F/MN Mode (M>1): 0 to 10 MHz ¢ o _ 10 MHz
Limit Detection (5330B only): 0to 2 MHz , .2 MHz
SENSITIVITY ,
Sine Wave Input: 100 mV rms . 100 mV rms -
Pulse Input: 300 mV p-p, 50 nanosec .
pulse width . A ) 300 mVarms
TRIGGER LEVEL L .
- +3 V on X1 attenuator setting - : . 3V Y
0V PRESET, + and - slope \ 0V +ahd - slope
RATIO ) , <
F, 0 to 10 MHz : g 10 MHz

FZ 1 kHz to 1 MHz 1 kHz 100 kH@ l MHz

¥ ; [ i ,'A
DIGITAL RECORDER . ‘ e T
BCD Output: 4-line +8421 § *BCD printouts

Print Command: Negatlve +5Vito0 V k
35 usec to 45 usec ‘nominal

' _+5Vio 0V, 35to45 usec

Hold-Off: > 2.4V : : G >42.4V Yoo
REMOTE PROGRAMMING tiad! kA "

High or OFF: Open cireuit or voltage
from +2, 4Vto+5Yat0 4mA’

Low or ON: .Ground,er voltage ﬂ-om 0 : o ,

. Proper ﬁperation

+° t00:.4VathmA . e v .- Proper Operation
MainGatePnlseOut +04.t024v ; O N4 . ’ .
- minimum ‘ ) +0.4 V to+2.4 V minimum
Sample Rate o . y - . )
/FAST: 100 psec to 12 msec ‘ " 100 psec to 12 msec
'NORM: 12 msec to 5 sec ' : v 12 msec'to 5 sec
T
5330B F/MN CHECK =5 -
t / a ¢ & . . Hod
F/MN Cycle: ‘Automatically resets at larger = - -
limit and repeats cycle. Recycle time 5 <
. less than 1 usec Recycle less than 1 usec
» M . * . «
N " A - . ! v ’
T ' S ’ 5-10a
) N2 : b :
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PERFORMANCE CHECK TEST CARD =~ o L
7 ) o
Description ’ # 3 % Check "
| TIME BASE _ ] ‘
* Stability : - ) . )
. a . . 4 i Y .
Aging Rate: less than 5 parts in * ~ o
. 107/mo - . e g < 5parts in’ m /month '.‘
v Temperature: & +3 parts n10° . 5
’ (0° to 65"C) ' N < ;3 parts “in 10
¢ Line Voltage: < + 1 parts in 108 for 2 ) : '
A +10% line voltage varidtion ~ ~ % & +1 part in 10 for 10%
) A v for +10% line voltage
. ! & - » varlatioo, .
: ‘ -%e 1
\-.?
- ’ LY }
', " .
’ . i
“ . a
.{ i : A . y
: T
i o { . o
) ' N W, - ¢ &
Vo« | 4 ! N
s F LR
' R Ty
‘ \ AN
. S ./ L
s B : v 7 / ‘%
S « :
h .
N i "‘ ]
N v x IS
\‘\_; i ‘ ’ ¢
i N
: R e i
» 3 R B #
» : T ¢ "
‘e N . $iv T i
M i y 5
At '
. , 'S
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. ) v o ® . Replaceable Parts

'SECTION VI .
REPLACEABLE PARTS i

' ' . : : i o
6;1. ARODUCTION ' 6-3. Miscellaneous parts are listed at the, end of
3 ¥ Table 6-1.

’

6-2. This section contains lnformahon for ordering . : t
+. replacement parts. Table 6-1 lists parts in alpha- g s
numerical order of their reference designators and 6-4. ORDERING lNFORMATlON
.indicates the description and HP Part Number of each
part, .together with any applicable notes. The table 6-5.. To obtgin replacement parts, address order of
includes the following information. : inquiry to your local Hewlett-Packard Sales and
) Service Office (see lists at rear of this manual for
a. Descnpthn of part (see abbrewatlons below). addresses). Identify parts by their Hewlett-Packard

part humbers.
- bs Typical manufacturer of the part in a five-
-digit ode; see list of manufacturers in Table 6-2. <, 6-6. To obtnin a part that is not listed,\include:
[ Manufacturers part/-umber o 5 3 a.. Instrument model number.
b. Instrument gerial number.
d. ’l'otal quantxty used m the matrument (’I‘Q c. Description of the part.
« column), g e d. Function and location of the part.

%




AI.\ abbreviations in the parts lm wlll be in upper-case.

s ¥
“Models 5330A/B ! = ’ . ' Section VI
: Replaceable Parts
. .
' w®
v T
”
" REFERENCE DESIGNATIONS: 4
. = *
IS %t T . assembly  E ........ | B ] N “integtated circuit:
AT .. attenuator;isolator; electrical part (movable portion): . microcircuit
termination F . ‘ W 5 .. fuse pl\u “s . electron tube
fan: motor FL “filter Q.. ~. transistor: SCR: VR ... oltage regulator;
battery H . hardware, lodc thyristor ° hunkduwn diode
capacitor HY ... circulator Roviveyoosdalny resistor . cable; transmission
..... coupler Jo. electrical connector RT thermistor path; wire .
diodé; diode (stationary portion);’  S'............ switch Y I, socket
thyristor; varactor jack T, . . transformer Y .. crystal unit (piezo-
DC . directional cougler . 8 terminal board ~ electric or quart?)
DL ... ... delay line K. v relay TC ... . thermocouple. Z . ... tuned cavity; tuned
DS ....... annunciator; L B coﬂ.induchr TP test point " circuit
« signaling device .M J..... meter
(audible or visual);- M . . miscellaneous v
lamp; LED - mechanical part . .
ABBREVIATIONS _ .
[ PP ... ampere . coefficient EDP ..... eledtronic data INT .. internal
ac . ... alternating current RN > kg . . kilogram
|  ACCEss ..... accessory composition, electrolytic kHz, , . kilohertz
B adjustment . complete encapsulated k€2 . kilohm
analog-to-digital . .. connector externll kv . kilovolt
audio frequency P . cadmiumplate . F ............. b, . "pound
+ ... .. automatic CRT cathode:ray. tube lleld-eﬂect LC mducunce-
frequency  control CTL .... y cf .
AGC . .... Jiutomatic gain transistor logic flip-flop LED .. llghthemmim diode
conttol €W .. ... continuous wave e flat head LF . 7 low frequency
aluminum©  cw . .u  clockwise FIL Hy; fillister head LG v fieie e long
. ‘automatic level cm i ¥ . v 1 LH . . left hand
‘ condo D/A digital-to-analog . front panel LIM limit’
AM . qmpmuda moduh b eafegretie detibel frequency LIN .. linear taper (used
tion m . ... decibel referred fixed in parts list)
3 AMPL . .....:. amplifier to 1 mW gram  lin .00 ... lincar
APC . automatic phase  dc ,...... direct durrent germanium LK WASH ... lock washer
control - degree (temp: gigahertz Lo . Jow ! local oscillator
assembly interval or differ- . glass i . logrithmic’ taper
auxiliary  p % ence) ground(ed) (used in parts list)
average Lo. ..., dégree (plane . henry Tog ........ logrithm(ic)
e Ammcm wire 6 angle) . ’ .. hour LPF ., low pass filter
gauge C ... degree Celsius heterodyne low voltage
BAL . ......... balance o (centigrade) . hexagonal . meter (distance)
‘BCD binary coded oF " degree Fahrenheit head mminmpere
B : DI-:PC o denuslud carbon HF .. .... hl(h frequency  MS&Z2 . .. ..., .. n\uohm
DET ., 1,5, detector HG . mercury MEG . meg (108) (used’
copper diam . diameter ML CEo e e h s e i high, in parts list)
BFO ... .. beat frequency DIA diameder {uged in HP Hewlett-Packard M ... . metal film
oscillator parté list) ™ high pass filter metallic oxide
BH .. \ . binder head DIFF AMPL . . differential hour (used in medium frequency:
\ BKDN breakdown . nmplimr parts list) ., ‘microfarad (used in
| BP |. ... bandpass TR ..« division HV . o high voltage parts list)
/ BPF | bandpass ﬂlur DPDT .. ... double-pole, Hz RNtk Hertz MFR . . i manufacturer
/ BRS .... v double-throw- IC .... integrated circuit mg . milligram
b BWO backward- wavq «.  drive .. .. inside diameter ' MHz megahertz
. oscillator duuble sideband intermediate  :..mH . » mmnlom’y
i’ CAL calibrate diode r mho ............ mho
\ cew coumel\clockwnu logic impregnated MIN ., minimum
CER ...." . ceramic DVM ... digital voltmeter - in .............. inch min ..\ minute (time) *
. «. channel ECL emitter coupled Ancandescent . PEAERC N minute (plane
. centimeter logiq’ 3\ include(s) s
abipet mount only EMF /. ele trdmotive force #INP L input . minature
......... couxial o N, INS ........ insulation . millimeter
q
s -
“ >
\ E NOTE

6-2
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-

mMOD . modulator

MOM momentary

MOS ....... ‘metal-oxide
semiconductor

ms ........ millisecond

MTG «.. mounting

MTR - meter (indicating

device) *

mvV.,..,. ... millivolt

mVac . millivolt, ac

mVde , . . millivolt, de

, « mVpk ..., millivolt, peak

mVp-p ... millivolt, pegk-
to-peak b

mVrms ... millivdlt, rms

.« milliwatt

multiplex

©...). mylar

microampere

microfarad

microhenry

. micromho

microsecond

microvolt

microvolt, ac
MVde .
MVpk ... mictovolt, peak
MVp-p ... microvalt, peak-
to-peak ]

mierovolt, rms

. microwatt
. manoampere
no connection

neon
negative
nanofarad
nickel plate

.« nominal
. normal
neutive—pomlvo-
negative
..... negative-positive
zero (zero tempera-
ture coefficient)
NRFR .. not recommended
for field replace-
ment

not separately

microvolt, de-

normally closed "

normally open

5

oD ..... outside diameter
OH ......... oval head
OP AMPL operational
- amplifier
. ... option
. oscillator
oxide

ounde
ohm

P peuk(undlnpmn

' v;olluu

list)
PAM , ..., nnha-nmpmube
moRulation [
PC ...... printed clrc t
PCM pulse-code mod
tion; umoulm
modulation
PDM ¥, ... wllrdun,lun
modulnlon |
pF picof;
PHBRZ | \p‘i'luphnr hronu
PHL ... /. *. phillips
, PIN nodﬂve-lntﬂnlle-
negative
- PIV peak inverse

. phase lock
. the lock

PM . phase mod\muon
PNP . positive-negative-
¢ positive |

PIO . ,iienvnes part of
POLY polystyrerie

. pprcelain

POS . . positive: position(s)
L (used in parts list)
POSN ....... ~ [position
POT potentiometer
pp . peak-to-peak
PP peak-to-peak (used
in parts list)
PPM . ... .. Pulse-position
modulation A
PREAMPL .’. . preamplifier
PRF pulse-repetition
frequency H
PRR pulse rrpniuon

J reference

. regulated

replaceable
radio frequency
radio frequency

interference

round head: right

nd -

rectifiér

tme delay

terminal
" thin-film transistor
. loggle
. thread

through
titanjum

trimmer
. transistoy
. transistor-transistor

lelevhﬁ 5

interferenc N

N d TWT ling waye tube
¢ capacitance L B micro (10 %)dused

RMO .’ . rack mount only in parts list)
,UF y farad (used in

RND........... rnund parts list)

ROM read-enly memory UHF . . ultrahigh frequency
R&P ... .. rack and panel UNREG unregulated
RWV réverse working v valt
voltage . 5 voltampere
scattering parameter volts, ac
. second (time) . variable

second (plane angle)
..... slow-blow (fuse)
(used, in parts list)

. silicon controlled
rectifier: screw

-controlled

volts, de
. volts, de, working
' (used in parts list)

. selefium  UV(F) ... volts, filtered
sections ' VFO variable-frequency
f b .
4 A [ VHF ... ... very-high fre-
. supeyhlrh fre- ;i quency
ncy . . Vpk ... . volts, peak
silicon  / Vp-p . . volh peak-to-peak
« silver Vrms . ... ... volts,rms
“ . slide VSWR voltage standing
nal-to-noise ratio wave ratio N
SPDT ... single-pole, VTO [ . . voltage-tuned
doyible-throw oscillator
SPG .\, .. ..., . spring VTVM vacuum-tube
SR .. split ring . vullmeter
SPST volts, switched

single-throw
. single sideband

stainless steel
steel

single-pole,

. workmu Il\‘le(sl
voltage
wirewound

. tolerance |

repﬁcnlgle picosecond 4 .. standing-wave rativ”  W/0 ... .. ... without
......... nanosecond ... point S e Niikie . synéhronize YIG yttrium-iron-garnet

....... nanowatt vuhe ~time T timed (slow-blow luse) Zy v characteristic:

tion PWM., .. .... pulse-width TC 1 . - temperature

modulation compensating !
! - NOTE ' .
All lbbnvlmom in the parts list will bein ppér case.
4 .

i MULT!PLIERS

Abbreviation

»~szkzeegxzo-

‘Fuﬁ:

tera
giga

mega

. kilo

deka
deci
centi
milli
micro
nano
pico
femto

atto

<
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Section VI
Replaceable Parts

Figure 6-1.

Cabinet Parts

Models 5330A/B.
¢
*

: Item s 5 rlDescrlptioﬁ Standard
. b Front Panel 05330-00003
Top Panel Trim (001) (5330A only) 05330-00009
2 Top Panel Trim (§330A only) 05330-00008
Top Panel Trim (5330B only) .« 05330-00028 E
. Top Panel Trim (002) (53393 only) | '05330-00029 :
Bottom Panel Trim (5330A only) N R
= Betom Panel TEa- (B30 571 . S—
- Rear Pane:l ¥ 05330-00031., :
Side Frame [ivat 5060-0729
of Side Cover . 5000-8591 3
.. Top Covezi:/ nsavso-‘poosz.
B ttpi{ Cover’ 05330-00033
- o #im Strip % ‘ A A 000-0050 °
'/ Foot Aasefnibiyv ni il 4 '5080-0767
- it Rl H st "~ 1490-0030 ;;}
: rock Monme X, %L T . 05330-800
6-4 ‘ . i



Models 5330A/B * ection VI
’ Replaceable- Parts
7 | “
: Table 6-1. Replaceable Parts
N 2 " £oas .| Mfr. 'P
HR Payt Number| Qty ’ Desctiption | Code Mfr PartiNumber
. : *
| .
| '
04330-60008 1 ROARD ASSY201SPLAY ma&n @ 28480 05330-60008
04330-22007 2 BOARDIALANK PC A . 28480 ,05330-20007
g {
; / ]
160-2201 8 CHEXD MICA'S1 PF st/ v 12136 ROMLSES1001C
160-0162 3 |. CIFXD MY 0.022 -4 ml znovprn, / 56289 192P22392-p1§'
160+0194 2 CIFXD MY 0.01% UF 10! . 56249 192P15392-p1§
19010040 5 DIONESSTLICON 50 A/ 30 w 07263 FOGI 088
1910-0018 25 DIODESGE 60 WiV | 28480 1910-0016 A
E . / B 5
iy "NOT ASSIGNED A
7140-0313" 9 LAMPENEON GLOW FROSTED 1.9 M ILLIANPS 08806 24~
2140-0313 LAMPINEON GLOW FROSTED 1.9 MILLIAMPS 08806 24~
2140-0313 LAMP: NEON GLOW FROSTED 1.9 MILLIANPS +'08806 2h-8
{ e
| 3 NUT AssiGNeo [ . i¥
1970-0042 i0 rms:mnnlc,n INDICATOR 8359 -nw—s
1200-0405 9 SOCKETITURE/ FOR 5700 SERTES 594
1970-0042 TUBE : MINERTCAL INDICATOR 359 = 1o—s
1200-0495 ; SOCKET:TURE FOR 5700 SERIFS . 8359 sK@or v
1970-0042 YIMFtMmfllCAl INDICATOR 83594 #=5750-§ '
1200-0405 SOCKET: FUB 5700 SERIES 83554 sk 207
1970-0067 ,vm!:mksllcu INDICATOR 8359 R=5750-5
.|/ 1200-0405 SOCKETSTUBE FOR 5700 SERLES #3554 sk 207
| 1970-0042 TURET NIMERTCAL INDICATOR 83594 A=5750-5
1200~0405 ;.{nnw FOR 5700 SERIES o |- 83594 sk 207
oy ASSIGN
1820-0116 1 TCF4~AIT BUFF STORE GATED OUTS N 1820-0116
/] 1200-0s73 52 QCKETLIC 16-P) 1200-0474
/| 1820-o116 A GATED QUTS 1820-0116
1200-0473 E 28480 1200-0473
1820-0116 GATED nUTS 28480 1820-0116
1200-0473 . 28480 1200-0473 ?
| 1820-0116 GATED QUTS 28480 1820-0116
1200-0473 , SOCKETEIC 16-PIN 28480 |zun-o~1'q ,
¥820-0116 TC34-RIT RIFF STORE GATED OUTS 28480 uzo-oub * N
1200-0473 SOCKEFEIC 16-PIN 28480 ‘1200-0473
i NOT nsmwo B N
y NOT ASS .
1820-0729 lcmecnon-mvmu * 28480 1820-0729
1200-0473 SOCKETHIC 16-PIN g . 28480 1200-0473
1820-0729 1C:DFCONER-DTVIDER 28480 1820-0729
1200~0473 su: T1IC 16-PIN 28480 1200-0473
16200729 ONER=DI VIDER 28480 16200729
1200-0473 | G 16=PIN 28480 1200-0473
1820-0729 ICIDFCODER-DIVIOER ', | a4 1820-0729
~ 12000473 <] SOCKETIC 16-PIN wloa 78480 1200-0473
1822-0729 o 1CENECODFR-D1VIDER | ‘28480 1820-0729
1200-0473 | SnCKETLIC 16-PIN ! “ 28480 1200-0473
/ / NOT ASSIGNED - s .
18540009 16/ TSTR2SI- NPN, i IR p I 80131 2N709
1854-0022 ] TSTRIST NPN { oo 07763 517843 .
1856-0022 AV TSTR2SI NN } 07263 517043 ©
1854-000! /,/ / TSTREST NPN o 80131 N9
/18 TSTRISI NPN(SELECTEN FROM™ 2N3704) 26480 1854-0071 *
> TSTR:S1 . . 07263 17843 N
[ TSTRIST NPN $ 80131 2N709
THRU y | o,
NOT ASSIGNED ‘ .
[z RIFXD CONP 4700 OHM 5% 1/4W o121 Ch 4725
7 RIFXD COMP 1200 OHM 5% | 74w 01121 Ch 1225
| RIFXD COMP 1200 OHM 5% uu o121 ch 1225 )
| o1e RIFXD COMP 1000 OWM 5% ¢ 0121 €A 1025
| 8 RIFXD COMP 82K UMM 5% 1 n ozt FB 8236
10886-8236 | RIFXD cowe B2K (MM 5% 1/2W 4 01121 FA 8235
06A3-2025 | 2° RIFXD COMP 2000 OHM 5F° L 74k o121 Cis 2025
0683-1025 RIFXD COMP 1000 OHM 53 174w o121 Ch 1025
06A3I-4735 | 2 RIEXD CONP 47K WM 52;1/4W on2i Ch 473
0643-2775 P 4 RIEXD CONP 2700 MM S5& "1 /4W ozl Ch Q.
; - Liows .
06832745 ? RIPXO COMP 270K O SR 174N oz Ch 2745 3
0681-435 Tt | RIFXD COMP 4300 OK4 5%, 1/4W 01121 Chi 4325
0683-)835 2 REIFXD COMP LOK OHN ST, J 74N © ozt CA 1035 v N
06831025 RIEXD COMP 1000 OFM'5241 74w 01121 ch 1025
0683-4775 RIFXD COMP 4700 OHM SE 1/40 . o121 Ch 4725
See introduction tg this section for ordering information
' e or




Section VI .. - ' _ Models 5330A/B
Replaceable Parts )

Table 6-1. Replaceable Parts (Continued) -

gt v s
s P Mfr 2
Reference |p pary Numbeg_L Qty Description - Mfr Part Number.
Designation PO AR ; Code
e 4,
( ) i o g s
¢ /‘” i g g
J et :
a1 27 0686-8235 y RIFXD COMP B2K OHM 5% 1/2W o121 R 6835 3 ‘
a1 w22 : NOT ASSIGNED * - A
Al R74 06A3-6H25 ¥ 1 AIFXD COMP. 6800 OWM 58 1/4W o112t B 6825
Al R2e 06A3-4825 . RIFXD COMP. 6RO0 OHM ST 174N 01121 CB 6825
AL P2g. 0683-6R25 RIFXD_COMP 6800 OHM 58 1744 01121 Ch ‘6823
. ALR2T 06A3-6825 nmm Cup 6800 G SE 1744 3 1 [ .
Al R28 0683-6875 ’ COMP 6800 OHM 5K 1/4W Shisl & 8882 .
: Al R2s i v ~nv uslnnﬁn . . 5 .
Al R3C " NOT ASSIGNED % . A g
AL #3L 0683-4125 . RIFXD COMP 4700 OHM ST 1/4W [IVEN] ce 4723 e
Al P3Z 0683-1025 + RIEXD COMP 1000 NHM 5K 1/4W 1 ouar 023
05330-00006 2 SHIELDINIXIE 28480 83338230006
L4 .
al 05330-60007y s HOARD Aswmlsvuv (63308 ONLY) "ol 28480 05330-60007 .
05330-20007 * BOARD:BLANK . v 2880 05330-20007
¥ L - . '4 -
A 0180-2201 ) CIFXD MICA 51 PF 5% g 12136 RDMLSES1041C
Al G2 0160-0162 CIEXD MY 0.022 UF 10% 200VDCW . " saz289 192022392-PTS
Al €3 0160-0194 ; CIFXD MY 0.015 UF 10% - 56289 192P15392-PTS
Al (R1 1501-0040 | & DIONELSILICON 50 MA 30 WV . 07263 F0GL088
AL CR7 1919-0016 p NIDDFIGE A0 WIV v -| 28480 1910-0016
1 arosy 2140-0313 ~LANPINEON GLOW FROSTED 1,9 MiLLEANPS 08806 c24-8 L s
Al nS: 2140-0313 LAMP:NEON GLOW FROS |.v MILLIAMPS 08806 C2A-8 -
AL DS3Y 2140-0 LAMPINEON GLOW ka’Fﬂ 1.9 MILLTAMPS 0R806 C2A-R.
Al NS4 2140-03113 LAMPINEON GLOW EROSTEN 1.9 MILLIANPS 08806 C2A-B
AL DSS 2140-0313 UAMPINEON GLOW FROSTED 1.9 MILLIAMPS 08806 C2A-8
Al nse 2140-0313 LAMPINEON 'GLOW FROSTED 1.9 MILLIAMPS 108806 c2a-8
a1 087 " NOT ASS IGNED ot gt . /
Al 0SE 1970-7047 ¢ . TUBESNUMER [CAL [NDICATOR 83594 A=5750-5 /
AL DSE 1200-0405 SOCKET:TURE FOR 5700 SFRIES 83594 sk 207 \
AL 0SS 1970-0042 " ¢ .| TURE:NUMER 1CAL ANDICATNR A 83594 A45750-5 y
AL 0SS 1200-0405 < ¢ SOCKET:TURE FOR 5700 SERIES 83594 Sk 207 /
) - a1DsS10 197-0042. . TUREIMIMFRICAL TNDICATOR s 83594 A-5750~$§
) AL DST1 19700042 T TUREIMIMERTCAL INDICATOR y 83594 A-5750-5 ‘,
AL 0S11 1£00-0405 * .| SOCKET:TURE FOR 5700 SERTES ) #3594 | . sk 207 / .
Al £S12 1970-0042 A TURE: MIMER ICAL> TNDICATOR .| #1594 8-5750-5
Al 0512 1200-0405 “° | SOCKETITURE FOK sm SERIFS | ¢ 8359 sK 207
YNTA] 4 WOT ASE1GNED . ‘ !
a1 1C7 1820-0116 Pk ICt4-RIT BUFF STORE GATFD. ts 78480 1820-0116
AL Ic? 1200-0473 ' SOCKETZIC '16-PIN + 28480 1200-0473 v
Al ica - 1A20-0116 1CE4-BIT BUFF STORE GATED OUTS 28480 1820-0116  ~
a1 1C2 12000473 J SOCKFTZIC 16-PIN ; 1200-0473
Al IC4 1820-0116 1E14-AIT SURNGEIONE GATED UTS 1820-0116
Al IC4 1200-0473 » SOCKET2IC 1 1200-0473
Ar’ics 1420-0114 (A 1C34=RIT mﬂ: smu GATED QUTS 1820-0116 .
Al icS 1200-0473 . SOCKET:IC 162PTN 1200-0473
Al JLL lA}‘l-ﬂlh b LL14-
a1 ice ' 1200-0473 % . . SOCKET: 1C 16-PIN ; 1200-0473 <
M o I NOT ASSIGNED " . il :
Al ICE . ¥ 9 NOT ASS1GNFO ¥
Al ics 18200729+ | 1G4 DECODER-DTVIDEN . X 28480 | 1820r0729
AL ICS 1200-0613 ‘" * SOCKET:1C 16-PIN Y - 1200-0473
-~ a1 1610 1620-0729 h 4 4 C3OFCODER=DIVIDER, ' 1 o 1820-0729 ‘
A A1 ICI0 ©| 1200-0473 SOCKET: 1€’ t6=PIN - 1200-047%
ALTCHL 1820-0729 162 DECODFR-NIVINER 1820-0729
a1 1011 1200-0473- 3 SOCKET2 [C 16-PIN ; ¢ 120040473
AL 1612 1820-0129 11 DECODFR-DIVINER ( 28480 1820-0729 .
- 4 ) V
A11CI2 : 1200-0473, | SOCKETSEC 16-PIN = . 28480 1200-0473
AL ic12 1820-0779 . 1C: DFCODER-DIVINER . 20480 1820-0129 |
AL IC13 1200-0473 ” SOCKET2 1C 16=PIN ! 28480 1200-0473
Al Cl 1854-0022 " TSTREST NPN 3 07263 517843 . .
1 62 1854-0022 ¢ 3 | (vstRisi New : 07263 S17643 .
a1 03 1454-0022 - ! TSTR:S1. NN 1263 $17843 "
: a1 o4 1654=0009 v TSTREST NPN . 1 2N709
Al 05 B 1454-0022 TSTR:S1 ey Yo/ o1zo.~ 517843
Al 0k 18540022 TSTIST NPN. : . 07263 s17843 -
a1 o1 1654-0009 TSTRIST NPN ¥ v 40131 2N709 , -
a1 ca 1454-0071 .o TSTR:S1 NPN(SFLECTED FROM. 2¥3704) / 28480, 654-0071 - 9
A1 05 1654-0022 . TSTRISI NPN b , 07263 17843 v \
= | arac 1856=0009 TSTR: ST NN 80131 2N709 ~
Al KL 0AR3=1225 RIFXD COMP 1200 OHM 5% ) 24N / o2 ” ch 122
ALpo L JbH3=1225 ! RIFXO CUMP' 1200 (KN 5% 174w 01121 . ch 122 .
* See introduction to this sectiqn for ordeting information .
A ’ » ’ '
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#
Models 5330A/B Section VI
. ' Replaceable Parts
Table.6-1. Replaceable Parts (Continued)
. 1 r b
Reference Y Mfr
erence |iip part Number| Qty ‘ Description Code | Mir Part Number
Désignation ’ )
] \
AR 0683-1225. REFXD GOMP | nro’(x 1744 - o2y €8 1225
Al R4 - 0686-8236 N RIFXD COMP B2K/ WM 5% 1/2W ona EB 8236
Al RS 0686-8236 SRIEXD COMP B2K OHM 5% 1/2W o121 EB 8235 .
1AL R6 RIEXD COMP 82K OHM 5% 1/2w 01121 EB 8235 "
AL RT 6834125 RIFXD CUMP,4T00 MM 5% 1/74W o121 CB 4725
6R3=1225 AIFXD COMP 1200 (WM 5% 1/4W 112, A" 1225
. « 0683-1228 1 RIFXD COMP 1200 OHM ST 1/4W . 01121 CR 1225
06831075 RIFXD CONP 1000 OHM 5B 1/4We ot 21 CA 1025
0686-8235 RIFXD COMP 82K OHM 5% 1/2w o2t EB 8235
0686-8236 A RIFXD COMP 82K DHM S 1/2wW o121 EB 8235 i
Al R12 683-2025 RIFXD COMP 2000 OHM 5% | /4w 01121 €8 2025
Al K14 . 0683-1025 REEXD CANP 1000 OHM 5% | /4w o121 €8 1025
Al R1S 0683-4715 RIFXD COMP 47K OHM S2 1/4u o121 cb 4735
Al Kl 06832725 RIFXD CONP 2700 DHM 5% 1/4W nOLL2L -« 8 2725
Al R17 0683-2745 KIFXD CONP 270K OHM 52 1 /4w 1121 €B. 2745 .
AL R18 06834325 ‘ RIEXD COMP 4300 OHM 5E 1 /4N or121 Ch 4325
Al RIS 06A3-1035 RIEXD COMP 10K NN 52 1/4n o121 €h 1035
Al R20 0683~1075 s § RIEXD CONP 1000 (M4 5% 174w o121 CR 1025
Al R2) 06H3 ~4725 -] - RIFXD COMP 4700 MM SX 1/4MW 01121 CB 4725
Al R22 2686=8735 1 RIFXD COMP 87K OHM 5% 1/2W onai €8 8235
Al p22 NOT_ASSIGNED g
Al %24 0683-6875 RIFXD COMP 6800 NHM ST 1/4W - o2 ' ChA 6A25
AL K25 06A3-6875 ‘| RIFXD COMP 6800 OHM ST 174k ' onar cB 6625 .
Al R2€ 0683 ~6425 i RIFXD COMP 6800 RN 5K 1/4w . o121 CB 6825
AL k27 ¥ 0663 -6875 | REEXD COMP 6800 NHM 5K 174w o121 €8 6825
AL R2A 06H3~6425 REIFXD COMP 6800 NHM 5% L/4NW 01121 ch 6825 X
AL R2S NOT ASSIONFD
AL R3C NOT ASSIGNED g ¢
Al R31 06834725 RIFXD COMP 4700 014’ 5% 1 /4w oti21 Ch 4725
a1 R3Z 0683-1025 RIEXD CONP 1000 OHM 5% 1 /4w o121 Ch 1025
0533 0-08006 SHIELDINIXIE 84 05330-0001
05330-00076 1 RETAINERILEFT P84 80 03316-00056
05330-00027 1 RETALNERIRIGHT(STNGLF BRACKFT) 28480 | 05330-00027
05330-4000? 1 ALOCKTANNING [ ATOR 28480 05330-40007
05330<R0001 1 WINDOW3 GATE 28460 05330-80001
. '
05330-80002 1 WINDOWIHL INDICATOK 28480 05330-80002 =
A2 05330-60011 1 HOARD ASSYS:GOUNTFR (5330A ONLY) 28480 05330-60011
05330-70011 2 ROARDZALANK PC 28480 05330-20011
A2 c1 “o160-2201 | CiFxn Mica s1 P sz 72136 ROMISES10J1C
a2 €2 0140-0206 7 C:FXN MICA 270 PF 5% 12136 RONLSF2T15 500V
a?'cay " 0140-0196 5 C:FXD MICA 150 PF 5% 72136 RDMI5FL5193C
A2 C4 01 40-0206 \ CIFXD WICA 270 PF 5% 72136 RNML5F2715 500V
Az 'cs : GIFXD MICA 270 PF 5% . 2136 RDM15F2715 500V
A2 Co 0149=0175 2 C:FXD MICA 39 PF 2% 300V0CW - 28480 0140-017%
A2 07 s 01 60~0205 - » 2 C1FXD MICA 10 PE 6%
’ —
22 co 0160-2748 4 CiFXD CER 4.7 PE 500VDCW 12982 301-NPO-4,7 PF
A2 (9 01600362 ‘ 2 | C:FXO WICA 510PF 5% 28480 0160-0362
A2 €10 © | oreo-2244 .. C2FXD CER 4.7 PF 500VNCW 12982 301-NPh-4.7 PF
42 €11 0160~2765 2 JCIFXD CER 22 PF 5% 500VOCW 72982 301-NPO-22PF
a2z *|- ors0=nran 2 CtFXD MY 00033 UF 5% 28480 0160-0180
N i v
A2 CR) nlo—éold DIONEIGE 60 WIV 28480 1910-0016
A2 CR?' 191040016 . DIONEIGF 60 ulv 28480 1910-0016
A2 cR2 «| 1910~0016 DIODESRE 60 W 28480 1910-0016
A2 1€1 1820~0054 e 1€ Tl ouan 7-|~rr Navo care 01295 SN7400N
a2 1cn 1200-04 74 20 SOCKET:IC 14-PIN 28480 1200-0474
A2 102 o | 1820-0054 } by s 16T QUAD 2-INPT NAND GATE 01295 SN7400N .
A2 1€7 1700-0474 SOCKETSIC 14-PIN 28480 1200-0474
A2 1c2 ] NOT nstmcm
A2 164 s A820-0237 10 INTEGRATFD CTRCUI TsDECIMAL COUNTER 10MC 28480 1820-02317
AZ iC4 /1200-0473 © ] sockeTsic 16-pin 28480 1200-0473
' / 1820-0237 i INTEGRATED cucunxnku-n cn\mn 10MC 28480 1820-0237
1200-04 12 SOCKETIC 16-P 28480 1200-0471
1820-0237,, INTEGRATED cucunmrcnm COUNTER 1OMC 28480 1820-0237
/1 1200-0673% d SOCKET IC 16-PIN . 28480 1200-0473
18200237 . (INTEGRATED CIRCUTTENFCINAL COUNTER 10MC 28480 < 1nag-0237
#2103 [ 1200-0473 'SOCKET IC 16-PTN ) 28460 1200-0473
a7 1CE - 1A20-0237 INTEGRATED CERCUTT:NECIMAL COUNTER 10ME 28480 1820-0237 '
a2tice 1200-0473 SOLKETEIC 14-P14 28480 1200-0473
42 1cs THRU .
A2 1020 NGT ASSIGNED

See introduction to this section for ordering information




Section VI I , Models 5330A/B
Replaceable Parts N
Table 6-1: Replaceable Parts (Continued) 2
\ . \
! " Mfr
Reference JHP Part Number| Qty e | Mtr Part Number
Designatiol
- '
: 1820-0054 * ©ICaTTL OuAD l—l PT NAND GA'F 0129% SNT400N
1200~0474 SOCKET: IC 28480 1200-0474
1820-0328 - 1C2TTL QUAI Z—Iﬂi'l NOR l‘AVE 71 SNT402N
1200-0474 SOCKET: IC 14=PIN 28480 1200-0474
1820-0070 2 TCSTTL B=-INPT PNS NAND GATE ' 01295 SNT430N
1200~0474 SOCKET:IC 16-PIN
. 1820-0176 10 INTEGRATED l‘.llCIlll‘ﬂlFﬁll‘lVE LDGIC “mn
N\ 12Q0-0473 SOCKFTZIC 1 » 1200~0473 .
1820 . * INTEGRATED CIII:I"'"‘GAJIVE LOGII: 1820-0176
1200-0473 SOCKET:IC RIN 1200-0473
A2 1C26 ::70-0\14{ IM'H;IA'FII “c :tl:uIIIDJESl'IVE toGic 'l;ggg:;; \
A? 1C2¢ . 00=0473
1820-0176 IN'FMA!‘EI) un:ulnnemnv: lm‘.lc '_ 1820-0176
1200-0473 SOCKFT2IC 16-PIN 1200-0473 v
1820-01 19 INTEGRATED CIRCUIT:NFGATIVE anc 1820~0176
A2 1C28 1200-0473 SOCKET:IC 16-PIN 1200-0473 g
A2 0 5060-0110 - CONNECTOR:45 CONTACTS 5060-0110
A2 41 5060-0110 CONNECTOR:45 CONIACTS . 5060-0110
A2 0 5060-0110 CONNECTOR:45 CONTACTS 5060~-0110
A2 K1 0490~0764 9 RELAYIREED 0.1 ANP - 0490-0764
. 4
A2 K2 0490-0764 RELAYIRFFD 0.1 AP 4 0490-0764 *
A2 k3 0490-0764 RELAYIREED 0.1 ANP 0490-0764
A2 K& 0490-0764 RELAYIREED 0.1 AMP 04900764
A2 01 18540071 TSTRzSI PDNSELEI'YEI) FROM 2N3704) 1854-0p71
A2 02 N \I!h-mmh TSTRIST NPN ~ 2NT09
A2 03 my.-o(mv TSTR:SI NPN 80131 2N709
A2 Q4 1854~00 TSTRIST NPN . “ 80131 2NT09
A? w1 0683-1035 RIFXD COMP 10K 0NN 58 1/4W. o1121 CA 1035 ‘|
A2 R2 0683-4715 1 RIFXD COMP 470 DM ST 174N o112 Ch 4715
A2 R3 P 0683-1825 . a RIFXD COMP 1800 (HM 5T 1/4W ona Ch 1825
A2 R4 0483~1035 RIFXD .cﬂll' lﬂl nun S% L/4W “ona1 CR 1035 ‘.
A2 RS 0683-1025 RIFXD COMP WM 58 174w o2 €8 1025 .
A2 RO 06834725 RIFXD CONP ‘700 um 5% L/4w on21 CB 4725 B
A2 R7 06RI~4T725 RIFXD COMP 4700 (HM 5% 1/4W o121 CB 4725
A2 RA 0683-2235 3 RIFXD CUMP 22K DKM 5K 1 /4w or21 ca 2235
. %
A2 R9 06814715 RIFXD COMP 470 OMM 5% 1/4W oll21 CB 4TS5 “
A2 RIC 0683-4725 RIFXD COMP 4700 OHM SX 1/4W ori21 CB 4725
A2 R11 OKB3I-1825 R2FXD COMP 1B00 N 5E 174w o121 CA 1825
A2 R12 0683-4725 RIFXD COMP 4700 OHM 5% 1/4M or121 CR 4725
A2 R)2 Ml‘-ll?{ RIFXD COMP 1RO0 UHM ST 1/4W o2 Ch 1825
A2 R14 06RA3I-4715. RIEXD COMP 470" OhM 5T 174w 01121 CB 4715 «
A2 R1S 06A3~3325 4 RIFXD COMP 3300 UHM 5% 1/4W o121 €A 3325
A2 Kle 06831035 RIFXD COMP 10K OFM 53 1/4W 01121 €8 1035
A2 R1T 0683-5115 RIFXD COMP 510 OhM'SE 1/4W o121 CA 5115
A2 R1E . 0683-102% RIFXD CUNP 1000 OHM SE )/ W o2y | CR 1025
A2 RIS 0683~3325 RIFXD COMP 3300 OHM 5% 1/4W oL121 €A 3325
A? R2C 0683-2715 5 RIFXD COMP 270 OFM 5% 1/74W 01121, CcB 2715
A2 R21 0683-2755 2 RIFKD COMP 2.7 MEGNHM 5% 1/4W o121 CR 2755
A2 R22 0683-3035 “ RIFXD COMP 30K OHM SX L/4W ol €A 3035
A2 R23 06831155 2 VLT £B.1855
A? R24 2683-2245 2 RIFXD COMP 220k DHM 5% 1/74MW o121 CB 2245
a2 05330-60023 [} 1 BOARD ASSYICOUNTER (63308 ONLY) * 28480 05330-60023
i 05330-20011 AOARDI RLANK PC 28480 05330-20011
A2 C1 0160-2201 C3FXD MICA 51 PF 5% 12136 © RDMISESI0JIC
A2 C2 0140-0206 CIFXD MICA 270 PF 5% 7213% RDM15F2715 500v
A2 €3 0140-0196 + o | GIFXD MICA 150 PF 5% ‘'ROMISF151J3C
A2 Ca ¥ 0140-0206 e, CI1FXD MICA 270 PF 5% RNMLSF2715 500V
A2 CS I140-0206 C1FXD MICA 270 PF, 5 RNW15F2715 500V
A? Co 0140~-0175 CIFXD WMICA 39 PF 2‘ wnvm 0140-0175
A2 CT 0160-0205 C3FXD MICA 10 PF 5% . 0160-020%
A? B ‘ J160-2249 * | CIEXD CER 4.7 PE S00VDCW ID1-NPO-4.7 PF
A2 Cs 0160-0342 W CiFXD MICA 510PF SX 0160-0362
A2 C1C 0160-2249 C3FXD CER 4.7 PF SO0VOCW , 301=NPO-4.7 PF
A2 €11 0160-2265 CIFXD CER 22 PF 8% SMVDCU 301-NPO-22PF
A2 12 | 9160-0180 CiFXN MY 0.033 UF 5% vﬂl“}‘ollo
A2 C13 0140-0196 “CIFXD MICA 150 PF 5% 12136 "“"{’“3“{{‘ T
A2 C1a IMN40-0196 ¢ C3FXN MICA 150 PF SX . 12136 ROML5F1
A2 C1% 0140-0206 CiFXD WICA 270 PF 5% 721 ROMLSF2T15 500V
A2 Cle 0140-02086 CiFXD MICA 270 Pr 5% 721 ROMISF2715 S00v
A2 CR1 1910=-0016 DINDF:GF 60 WiV 28480 1910-0016

Se{lmmducuon to this section for ordering information
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Table 6-1. Replaceable Parts (Continued) .
; s .
Refe Y o 5 g o & Mir Y - T
e1erence |HP Part Number| Qty » Description Mfr Part Number-
Designation ; . Code
. 1 .
A7 CRZ | 1910-001 6 NIODELGE 6C WIV 28480 1910-0016
A2 CR2 i910-0016 .- DI0DEGE 86 WIV 28480 1910-0016 *
A2 CR4 1910-0016 DIONEIGF 60 WiV 28480 1910-0016
A7 crs 4 1910-0016  ° DINDEIGE &C WIV 28480 1910-0016 )
A2 CRE 1910-0016 DIODESGE .66 WIV ' 28480 1910-0016
A2 i1 18200054 CITTL QUAR- 2- (NPT NAND GATE 01295 SNT74 00N :
A2 1C1 1200-04 74 \SOCKET:IC 14-PT 78480 1200~0474
A2 162 1820-0054 1CITTL QUAL 2- m»l NAND GATE 01295 SNT4 00N
A2 1€2 1200-04 74 < SOCKETTIC 14=PIN 28480 1200-0474
Az 162 NOT ASSIGNED s . :
A2 1C4 1820-0237 INTEGRATED CYRCUNT:DECIMAL COUNTER 10MC ;m— 237 .
A2 104 1200-0473 SOCKET$IC 16-PIN I 473
A2 165 1820-0237 INTEGKATED CERCUL TEDECIMAL COUNTER 10MC 1820-0237
A2 1C5 [ 1200-0473 SOCKET:IG 16=-PIN 1200-0473
a2 ice 18200237 . INTEGKATED CIRCUI T:OECIMAL COMNTER 10MC 1620-0237
A2 16 12000473 SOCKET:IC 16~ 1200-0474
A2 107 1820-0237 INTEGRATED un\:mnuscmn COUNTER 10MC 1820-0237
A2 167 1200-0473 SOCKETTIC 16-PIN $200-0473,
A2 166 1620-0237 | INTEGRATED CIRGUIT:NECIMAL COUNTER 10MC 1620-0237
A2 1ce 1200-0673 SOCKETEIC 16-PIN 1200-0473
A2 109 NOT _ASSIGNED . B )"
A2 iC10 1820-0250 8 INTEGRATERD clnculnm 6 BIT COMP | 28480 1820-0250
A2 1C10 1200-0473 SOCKETZIC 16-P : 28480 1200-0473  *
A2 1611 18200750 INTFGRATED clncu!,mn 6’ 1T come 26480 « | . 1820-0250 o
A2 1cn 1200-0473 SOCKETZIC 16-PIN S 28480 1200-0473 4
A2 1012 1820-0250 uurr.uveo cacurTsTn 4 RIT COMp * 28480 1820-0250
A2 1012 1200-0473 $1C 16-PIN 28480 ,1200-0473
A2 1613 1820-0750 f lmmunen CIRCUITITT 6 BIF CONP 28480 1620-0250
A2 1013 1200-0473 SOCKETZIC 16-PIN 28480 1200-0473 }
A2 IC14 . 1820-0250 INTEGRATED CIRCUIT:TTL & AIT COMP 28480 1820-0250
3 12000473 SOCKETSIC 16~ ! 28480 1200-0473
3 " 1820-0250 . INTEGRATED 'luculnm 6 BIT COMP ’ 28480 1820-0250 g
] *1200-0473 SOCKETZIC 16-PIN 28480 12000471 ,
A2 1C16 1820-0250 INTEGRATED CIRCUTT:TTL & AIT COMP 28480 1820-0250 ,, |
A2 IC16 1200-0473 . SOCKET21C T6-PIN 28480 1200-0473 "
. .
A2 1C17 1820-0250 InregRATED CIRCUITSTIL 6 BIT Cone 28480 1820-0250
A2 1C17 1200-0473 TG 16~ . 28480 ,1200-0473
AZ IC18 1820-0328 u:um VAD 7-mnv NOR, GATE . 04713 SNT402N
A2 1C1A 1200-0474 SOCKETSIC 14=PIN 28480 1200-0474
A2 1C19 1820-0054 ol ¢ TCHTTL OUAD 2-INPT NAND GATE 01295 SNT400N
12000474, i SOICKET:IC 14-PIN 28480 1200-0474
1820-0116 T 1C24=RIT BUFF STORF GATED OUTS 28480 1820-0116
1200-0473 " SOCKET:1C &s-n 28480 1200-04713
. 1820-0054 1CITTL QUAD 2-INPT NAND GATE 01295 SNT4 00N
1203-0474 SOCKETZIC 16-PIN 78480 1200-0474
1820-0328 TCETTE QUAD 25 (NPT NR GaTE - 713 SN7402N
1200-04 74 SOCKETZIC 14-PIN 28480 1200-0474
1820-0070 1CETTL B=INPT POS NAND GATF
1200-0474 SNCKFTIIC 14-PIN
1620-0176 ! INTEGRATFD CIRCUIT:NFGATIVE LOGIC
1200-0473 SOCKET N 26480
{ 1820-0176 INTFGRAT €0 'C TR ITENFGATIVE LOGIC  © 28480
1200-0473 SOCKET2 IC 16-PIN 28480 12Q0-0473
1820-0176 - INTEGRATED CLRCUI TANEGATIVE LOGIC 28480 1820-0176
1200-0473 ¢ SOCKFTZIC 16-PIN 28480 (| 1200-0473
1820-0176 h  INTEGRATED cuculnwr.uavs 161G 28480 1820-0176
1200-0473 SOGKETE IC 28480 1200-0473
1A20-0176 INTEGRATFO r.lnml TENEGATIVE LOGIC 26480 1820-0176 )
1200-0473 SOCKET2IC 16-PIN 78480 1200-0473
A2 41 ‘ 5060-0110 CONNECTNR:45 CONTACTS 28460 5060-0110
f pika .
A2 K1 0490-0764 RELAYIKEED 0.1 AMP 28480 0480-0764
A7 k2 0490-0764 . RELAYIREED 0.1 AMP 28480 0490-076% .
A2 K3 0490-0764 RELAYIRFED 0.1 AMP 28480 0490-0764
A2 Ké 0649.-0764 - RFLAYIKFED 0.1 AMP 28480 0490-0764
a2 01 1854-0071 -+ ‘ TSTRISI NPNUSELECTED FROM 2N3704) 28480 1854-0071
» . 4 =
A2 02 1854-0009 : TSTRIST NeN 80131 2N709 =
a2 01 . 1854-0009 TSTRESI NPN A0131 709
A2 4. 1854-0009 TSTR3SI NPN . 40131 2NT09
A2 R1 . 06R3-1035 - RIFXD COMP 10K (MM 5% | 74w 01121 Ch 1035
A2 R2 0683-4715 RIFXD COMP 470 (M 5% 1 /4w K21 ch aT1s
A2 R3, 06A3-182% Y B £°% RIFXD COMP 1RO0 (4™ 5K | /4w o121 CA 1825
A2 R4 0683-1035 e S. RIFXD COMP 10K OHM 5% 1 /4w = a1 1035
A2 K5 0663-5125 & RIFXD COMP 5100 (1M 5% | /4w . | o121 5125
A2 R 0681-4125 s RIFXD COMP $700 (I 5% 1 /4w | 01121 Ch 4775
a2 R7 06H3-4775 Vwm GNP 4700 (M 581 /4w \ onai B 4725

See introddction {0 this section for ordering informatfon
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Replaceable Parts

T - - - Mfr
Reference * | pare Number Qty Description * Code | MfrPart Number
Designation . - j s

i, ’ .
% .
K . N . . "
YAl ' - NOT ASSTGNEN : R .
42 RS 0683-4715 RIFXD COMP 470 OHM 5T /4W . ot121 CB 4715
A2 RIC . 06434725 RIFXD COMP 4700 OWM 'SE 1/4W ot121 €8 4125,
A2 &1L 0683-182% RIFXD COMP 1800 DHM- ST 1/4W . o121 CB 1425
A2 k12 06834725 . RIFXD COMP 4700 OHM 5% .1/4W T o121 . Ch 4725
A2 12 DOB3I-1825| © REFXD COMP 1800 WM SE 1/4W Q1121 €8 1825
A2 R14 " 0683-4715 4 RIFXD COMP 470 OHN 5% 1/4W o121 CB 4715
A2 RIS 0683~3375 " R3FXD COMP 3300 OHM 58 174W 01121 cp 3325 "
A2 v1€ 06A3-1035 i « REFXD.COMP 10K HM 5% 1744 orat CH 1035 3
A2 W1 0683-5115 RIFXD COMP 510 OHM 8% 174w . 01121 cA 5115
A2 RIE 0683-1025 #1€XD CONP 1000 o s& lyaw - 01121 R 1025 ’
A2 R1¢ . RIEXD CUMP 3300 ou;} Ch 3375 i
A7 R2C RIFXD CUMP 270 nm- u llw . oz c8 2715
A2 R21 . . RIEXD CUMP 2.7 MEGOHM 5% 1/4W 01121 cB 2755
A2 R22 un-wu RIEXD COMP 30K OHM 5% 1/4W o121 Ch 3035 .
A2 RP2 0683-1855 RIFXD COMP 1.8 nuanq SX 1/4M 01121 T8 1855
A2 R24 0683-2245 RiFXD COMP 220K 58 1/4W o121 - CB 2245
22 03¢ , - X “NOT ASS1GNED . 5
A2 R2¢€ 0683-1035 RIFXD COMP 10K OHM 5% 1/4W orzi cB 1035
Az 823 0683~1035 ‘| RIFXD COMP 10K OHM 5% 1/4W ot121 €8 1035
A2 R2¢ 068375175 REIFXD COMP 5100 OHM 5% 1/4W o121 ca 5125 )
a3 05330-60006 1 BOAKD ASSY: INTFRCONNFCT.  (5330A/8) ! 28480 © 05330-60004
4330-20004 1 BOARDIALANK PC 28480 * 05330-20004 -
.A341 THRU ¢
3, © NOT' ASSTGNFD . . 4 -
v @ -
Al 5060-0111 2 CONNECTOR 8480 5060-0111
#347 5060-0110 CONNFCTOR :46 CONTACT 28480 5060-0110
nxu THRU
a3 NOT ASSIGNED ’
| Adae 1251-0213 3 CONNECTOR:PC EDGE 15 GONTACT 95354 91-6915-1700-00
A3xa5 1252-1388 2 CONNECTORZPC (2 X 15) 30 CONTACT 71785 252-15-30-008
A3XAb 1251-1388 CONNECTORIPC (2 X 15) 30 CONTACT 71785 252-15-30-008
T AIXAT 1251-0213 CONNFCTORIPC EDGE 15 CONTACT 95354, 91-6915-1700-00
A3xan 12510213 .| CONNECTOR:PC EDGE L5 CONTACT 95354 91-4915-1700-00
B - A :
. : ‘ o
A4 05767-60007 1 AMARD ASSY:AMPLIF IER/TRIGGER |saanA/s) 28480 05267-600p2
05267-20002 L ADARD: BLANK PC 28480 95267-20002 .
(53304781 .,
Ascl o 0180-0210, * 10 CIFXD FIECE 3.3 UF 208 15VDCW 56289 1500335X0015A2-0YS
a4C2 0180-6210 C1FXD E1ECT 3.3 UF 20X 15VDCW 56289 1500335X001 5A2-0YS
A4Cc3 THRU ' .
LA4CS NOT_ASSIGNED "
St
AsCo 01R0-1743 1 Y] GEExo FLECT 0.1 U 0% 3jvocw 56289 1500104 X9035A2-0YS,
asct . 0140-0192 2 C2FXD MICA 68 PF ST 28480 0140-0192
AsCh 0140-0192 . C3FXD MICA 68 PF 5% 28480 0140-0192
Asaco 0160-2255 2 C3FXN CER A.2 PF S00VD 72982 301-000-COHN-829C
a4C10 aum-dnm C1FXD FLECT 343 UF 20t nsvmu 56289 1500335X0015A2~0YS
Asctl 0160-2255 C1FxXD “cen 8.2 PF SJ0VICH . \ 301-000-C.0HO~629C
Asc12 0LA0-0210 (CIFXD FLECT 3.3 UF 20X 15VDCW 1500335X001542-0YS
A4c13 01602257 .2 CIFXD CRR 10 PF 5% S00VDCW 301-000~C/ 004
A4C14 0160-2257 CIFXD CER 10 PF 5% 500VDCW 301-000-COHO%1003
asc1s 0180-0210 CHFXD ELECT 3.3 UF 208 |SVOCw 1500135X0015A2-0YS
ascie . 0160-2248 2 C3ExD OFR 4.3 0160-2248
Asc17 015020093 1 . CIFXO CAg 0401 IIG *PAbe50x 100vocw 801-K800011
AGCIA, 0160-0333 1, C2FXD 154/-0.5 PF RDM1SC15003C
a4cis 0160-2748 * CIFXD CER o3 PF S0OVOCW 40-2248' . - N
A4€20, 01%0-0050 1 C3FXD CER NJ0O PF +80-20% maovm:u CP6TBI02E 10225 26~CON
c2t 0160-2199 1 CHFXD MICA 30 PF 58 3D0VDCW 0160-2199 *
A4cR1 Y 1902-3059 .2 |, o100F 8 mmuumu :.nv 5% 1902-3059
A4CR? 4901-n040 . NIODE:S TLICON 50 WA 30 FDGL08A
R3 | 1901-0040 v DIODE:SILICON FDG1088
A4CRe | 1902-3059 & DINNE AREAKDOWNIS T T1CON 383 5¥ 1902-30%9
AMCRS | 1901-0040 DIODE;SILICON DG1088
ACRE 1-0040 DIODE:SILICON. « FDG1088
a4cR? 191049022 4 2 DINFIGE SWIV GAOL
b - .

—

N { .
See introduction to this section for ordering information
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Section VI
Replaceable Parts

Reference (1o bt Number Qty Description Mfr Part Number
Designation L
S T e -
© AeCAR 1910<0022 DI0DEIGE SWIV . 6401
AsCRY 1901-0022 1 OIODF:SILICON 0,56V AT 1 NA 190120022
AdCRIC 1901-0651 1 NINDEISI 3-JUNCTION STARISTOR 1901-0651 *
A401 188540320 1 TSTRIST DUAL -0320 .
Asc2? 1 wsi-oms H TSTRISI PNP 640
a403 1854-4071 TSTRISI_NPNISELECTED FROM' 2§3704) 1854~0071 .
2404 1453-0015 TSTR1S1 PN y 2N3640
4405 1854-0019 2 TSTRISI NON 1854-0019
406 1854-0071 TSTR:S1 NeN(SELECTES Fhom 2n3704) L 1854-0071
o| as07 1#54-0019 TSTRIST NPN 1854-0019 "
4408 1454-0009 LTSTRIST NN 2N709
4409 1854~0009 . TSTRISI NN 28709
A4010 1853-0036 1 TSTReSI PNP 2N3908
AsQll 1854-0009 TSTRIST NPN 2N709 -
AgR1 - | oeR3-s818 . RIFIO COMP 680 OHM 5T 174w ch 6815
A4R2 0083-6815 RIFXD COMP 680 OHM 5% 1/4W CA 6815
a4R3 0683-1045 E) RIFXD COMP 100K OHMS 5% 1/4W CB 1045
AdR4 - 0683-1065 A RIFXD COMP LOM NHM SX 174w Ch-1065
| aems : 0683-6815 RIEXD COMP 680 OHM 5% 1/4W cB 6815
s 0683-4775 REIFXD CONP 4700 OWM 5% 174 B 4725
. L
AR 7 0683-1325 2 REIFXD COMP 1300 Qi 5% L/4M €6 1325
A4R 0683-4315 2 RIFXD COMP 430 OHM 5% 1/4W €8 4315 *
A4R9 06A3-9105 2 RIFXD COMP 91 OHM ST 1/4W B 9108 y
A4R 10 ' 2100-1757- 1 .| RIVAR WW 500 OMM SX TYPF V-IW 2100-1757
AdR1L 06832015 L RIFXD COMP 200 MHM ST 174w ce 2018
s | aemz 0643-9105 RIFXD COMP 91 OHM 5% 1/4W ch 9105
A4R13 06831-431 5 RIFXD CONP 430 OHM 5T 1/4W co 4315
AdR14 , 0683-1055 1 RIEXD COMP | MEGOHM S 1/4N €A 1055 '
A4RIS 0683-5105 2 RIFXD COMP 51 OHM ST 1/4W €8 5105
AR 16 Y 0683-6815 RIFXD COMP 6AD OHM 5% 1/4W o121 C8 #815
A4RLT 0683-3315 2 RIEXD COMP 330 QWM SX 1 /4w o121 cB 3315
A4R18 0683-3315 RIFXD CUMP 330 (HM 5% 1/4W or21 €8 3315
A4R19° THRU . )
E Lp4R20 NOT ASSTGNED .
A4R21 0683-2715 RIFXD COMP 270 OHM 5% 174w o2 ce 215
A4R22 0883-1025 RIFXD COMP 1000 OHM 5% 174w o121 8 1025
A4R23 0683-2725 - RIFXD COMP 2700 OHM 5% 1/4W o121 8 2725
A4R 24 0683~1535 2 RIFXD COMP 15K DHM SX 174w o121 cB 1535
A4K25, 0683-1215 ? REFXD COMP 12K OHM 52 174M o112t CB 1235 .
A4R26 0683-1235 RIEXD COMP 12K OHM 5% 1 /4w [USE 8 1235
A4R27 0683-1535 RIFXD COMP 15K OHM 5% 174w o121 cB 1515
A4R28 0683-2775 ~R3EXD COMP 2700 DHM 5% 1/4M o121 ch 2725
A4R29 10683-2715 RIFXD COMP 270 DHM 5T ) /4w 01121 B 2718
A4R30 0683-6215 2 RIFXD COMP 620 OHM 5% 174m o121 Ch 6215 “
A4R3L 0683-1625 H RIFXD COMP 1600 OHM 5T 1/4W o121 CB 1625 -
o .
A4R32 0683-1625 R:FXO COMP 1600§0mM 5T 1/4u 01121 €8 1625
A4 +| 0683-0825 . RIFXD COMP 6800 OHM 5% 174N 01121 €8 6825
A4 «| osg3a-1525 2 RIEXD COMP 7500 OHM 5T L/4N or21 co 7525
A4R 35 0683-2035 4 RIFXD COMP 20K OHM 5% 174N o112y CA 2035
A4 0683-8235 1 RIEXD COMP 82K (HM 5% 1/4W o121 ER 8235 ,
A4RIT 0683-7525 RIFXD COMP 7500 MM 52 | /74w Lot121 ch 7525
A4KRIA 0683-6715 RIFXD COMP 620 OHM 9% 1/4W o121 CA 6215 .
A4R Y - -+ 0683-1525 4 RIFXD COMP 1500 OHM 5% 1/4wW 01121 CB 1525 *
AdRa0 0684-2035 RIFXD COMP 20K OHM 5T L 4 0112} 5 ,
. AbR 41 0663-2715 orrzY >
A4R42 0683-1005 1 “RIFXD CUMP 10 OHM ST 1/4W o121 CB 1005
A4R43 0683-2035 i REFXD COMP 20K OHM ST 1/4W 01121 ch 2035
AdRas 0683-5105 .| RiFXD CoMP 51 oMM 5T 174w o121 CR_5105
a5 0533 0-60006 1 ANARD ASSYIGATE CONTRIL *(5330A/B) 28480 05330-60006
. 05330-20006 t BOARDIALANK PC B 28480 05330-20006
ASCH ¢ 0180-0210 CIFXD FLFCT 3.3 UF 208 15VOCW 56289 1500335X001542-0YS
ASC2 0 162 CIFXD MY 0,022 UF 10% 2)0VICW 56289 192P22392-pT5
A5C3 2201 C1EXD MICA 5] PF S% 12136 /| romisesiosnc
454 0160-2201 CIFXD NICA 51 PF 5K w136 RDMLSE S5 1041C
A5Cs 0180-0374 1| CiFXD TANT. 10 UF 10% 20vDCW 56289 1500 106X$02082-DYS
ASCe 0160-0207 17l CIFXD NYLAR 0.01UF 5% 200vDCH 20480 0160-0207 »
ASC7 - 0180-0195 1 CIFXD FLFCT 0433 UF 20X 35VDCW 56289 1500334X203542-0Y5
asca 0160-2201 CIFXN'MICA 51 PF 5% . 72136 KOMLSE51041C
ASCRL 1910-0016 DIODESGF 60 WiV 20480 1910-0016
ASCR? 1910-0016 DIODEIGE 60 WIV 28480 1910-0016
ASCR ~ 1910-0016 * OUIDESGE 60 WIV 208480 191041016
ASCR4 “| 1910-0016 DINDE:GF 60 WIV 28480, 191027016
ASCRS - DINNF:GF 60 WIV I3 28480 191070016
| ascka OIANFGF 60, WIV B 26480 1910-0016
ASCRT DINNE ISILICON 50 MA 30. WV 21263 FOGI0AR ‘
N : 2

See introduction to this section for ordering information
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- :
§ - r o T ailie * Mfr )
_Reference *lyp par' Numbey| -Qty Description Code
.Designation B N
T 7 - 3
. Wl . . - r . e
" « 4 o . i
ASCHB 1910-0016 DIODEIGE 60 WIV : 28480 1910-0016 $
ASCRY o |- 1910-0016 <| otobeice s0 Wiv 20480 | 1910-0016
ASICI,  * 1820-0054. | . * IC:TTL QUAD 2-INPT NAND GATFt 01295 SN7400N .
| asic A1 1200-0%74 v 3 SOCKETZIC 14=PIN 28480 1200-0474 ’
CASIC2. 1820-0054 ' | resTr ouan 2-tner Nand “Gate . o123 SN7490N
R \ .o . .
ASIC2 . - 000474 ) SOCKETS [C 14=PIN 1200-0474
AS1C3 Na20-0054 ¥ TC:TTL WUAD 2=INPT NAND GATE ' SNT400N~
45103 1200-0474 . SOCKET2IC 14-PIN 1200-0474
AS1C4 1820-0068 2 [C2TTL TRIPLE 3-INPUT P(IS NAND GATE 12040 SNT410N
Asice L 12q0-0474 . SNCKFTTIC 14=PIN 28480 1200-0474  * .
AsICS . 1820-0307 . '3 o fe:one WEX INVERTER N 04713 " mcazep
A51C5T 1200-0474 SNCKET2 1C 14=PIN 28480 '1200-0474 .
ASICH 1820-0076 SN | SICITTL DUAL J=K F/F - W/PRESET CLOCK 01295 SNT4T6N
AsiC6 +| 1200-0473 . SOCKETz € 16-PIN 28480 % 1200-0473 i . 4
[ AsicT 1620-0068 1CETTL TRIPLE 3-INPUT POS NAND GATE 12040 SNT4 10N 9
5 o - B . P K
ASICT 1200-04674 . * : SOCKET: IC 14-PIN 28480 1200-0474 v
ASKL 0490-0764 "y | RELAYIREED 0.1 AMp 28480 04900764 -
as0l 1854-0071 - o g TSTRIST NPN(SELECTED FROM 2¥3704) 26480 1854-0071
As02 - . 1854-0871 TSTR:SI NPN(SELECTED FROM 2N370% ) 28480 1854-0071 “
a507 1854-0071 TSTR:ST NPN(SFLECTED FROM 2N3704) 26480 1854-0074¢
\
A504 1854-0071 . TSTR:ST NPN(SELECTED FROM 2N3704) . 28480 1854-0071,
4505 1854-0071 TSTRIS| NPNISELECTED FROM N3704) E 28480 1854~0071 . ]
4506 1854-0005 1 TSTR:SE NP 87131 2N708 i b
ASR1L 0683-1035 K RIFXD COMP 10K (HM 5% 1/ 4w o121 €8 1035 .
AsR2 0683-1035 . ). ‘-‘* RIFXD COMP- LOK OHM 5% 1740 & | oz 8 1035 o : .
£ e
ASR3 06R 3 A . £FXD COMP 10K OHM 5% 1/4w o o1zt | cs 1035
ASR4 06E3-1035 | S : R1FXD COMP 10K OHM 5% 174w o2y CB 1035 H
ASRS 0683-2735 oo 1 RIFXD CONP 27K (MM 5% 1/4W o121 Ch 2735 .
ASRE 0683-2235 o RIFXD COMP 22K OHM 5X- 174w ozL cs 2235 . R
ASRT 0683-1035 RIFXD COMP 10K OHM 5% .1/4W, “ Q21 CR 1035 [
Xswa 0683-1035 |- wiFxd-comp 10k nml 5% 174N ou21 €A 1035 .
A5RY 0683-1035 P S RIFXD COMP 10K DHMAIX 1/4W B 01121 cH 1035
A5R10 0683-1035 11 RIFXD COMP 10K OHM 5% 1/4W . . . oni2t ch 1035
ASR1L R | NoT/ASS 1GNED . ) B
ASR1Z « | os83-3e6is g N REFXI) R4, 60 OHN, 5% 14w ; oni21s |4 ca 3613
ASR13 0683-1035 . ',. REFXD CONRILOK O 52 1/ " 21 €8 1035
ASR14 20683-4725 | RIFXD COMP. 4700 (HM 5T |m- 4 op121 €8 4725
ASR1S 0683-4725 . RIFXN cn:d-’amu OHM. 5K 174K o s 01121 ©CB 4725 s
AsRl6 . 0683-4725 : RIFX0 COMP 4700 OHM SX /4N 01121 Ch 4725
ASKLT 0683-4725 - Tl riFxp COMP 4700 N 58 18 orr21. | ch 4725
ASR1R 0683-1035 . ReEXD M. 10K M 5% 1/4M a1121 CR 1035
ASR19 0683-1826 "REEXD COMP 1800 OMM ST 1/4W 0121 b 182% N .
A5R20 0683-5615 4 | R2FXD COMR, 560. OHM SX“174W . o112t . CB 5615 ) |
L ASR21 0683-1115 1 REFXD COMP L10 OHM'S5% 1740 * o121 CA 1115 ’
ASR22 0683-4725 RIAXD COMP 4700 ObM SE 1/4W . . oti21 cB 4725 . e
e 4 [ .o -
ASR23 0683-5615 RIFXD CUMP 560 0NN 5T 1/4M o121 Ch 5615 - "4
“ASR?4 0683-4725 s WEFXD CONP. 4700 QWM 5T 1/4W 0121
ASR2S 06835615 ‘ REFXD CAMP 560 OHM S 1/4W o121
A5R26 068372225 3 RIFXD.CONP 22K OHA 5T 1 /44 01121
Laloes TERTESETY -.rr&mv-m-m"tww———'—-——m—
. C . BRI g i, .
a6 09330-60002 Lo umnx ASSVIDECADE TIME WASF  (S300A/EL. - ‘28480 05330-60007 N
05330-20002 G AMARNTALANK PC 28480 « 05330~20002 i o
v . . N ” iy v <
? 1 . : e1e .
I': o | . 4 ¥ : ~ i © kL,
AkCL orao-0210" C1FXD FLECT 3.3°UF 202 15WnCY - 56289 |5on;3!xoulsn ovs
A6C? 2 0160-0127 .2 CHFXD CFR 1.0 UF 20% 25VDCW b 56289 5C13CS-
a6Cy 0150-0121 1 CIFXD CFR 0.1 UF +A0+20Z SOVOCW .ov | se2e9 msosls—:nt - )
. . 4 R N , Lo P70
ApCe 0140-0194 1 C3FXD MICA 110 PF 58 =~ E ' "l 7213 [0 eomisernngac
a6 0121-0150 | CIVAR CER 15-60 PF Ca 28480 0121-0140
apch 0140-0201° , 1 C1FXD MICA 12 PF 5% ° © R 28480 0140-0201 _ .
| 0160-221 1 C2FXD MICA 1000 PF 5% v 28480 0160-2218 AT
AsCB 0160-012 . CEEXD CFR 1.0 UF -20% 25v0cW - “ 0 “fose289 ] sCI3CS-CML
| : . R . [ S i
A6CS o 0160-2143 CHEXD CER 2000 PF +A0~208M00QVDEN 91418 | TYPE B ¢ ¢ : e
A6C10 i . 0160-0168 i CIFXO MY 0.1 UF. 108 200VDEW N ! 56289 192P10492-PTS
AbCTL L 0160-2203 C:FXD MICA 91 PF ST t. . O T ROML5F91043C
A6C12 0140-0196 . CIFXD MICA }‘o'” 2t . . ,Y 4 .| ‘28sn0 “0140-0196 L ' .
AMCLY T 0160-23106 i CHRXD MICA 27 PF 5T L. \ - 28480 0160-2306 ‘ ¢
AbCI4 0160-2201 «, C1EXD MICA 51 PF 5% 12136 ROK15E91041C "
A6CRL 1910-0016 NINDEIGF 60 WY . 3 . 28480 1910-0016 g ‘
ABCR? 1910-0016 ) DINDF: G p . 28480 . 1910-001%
AGCR, 1910-0016 DIQDESGF 607 IV - Ty : 28480 1910-0016
AbCR4 { 1910-0016 , - © DIGUFIGE 60 WiV, e ° 28480 1610-0016
. '  Sgesntroduction to ths section for oydering information
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C Replageable Parts
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{ Table 6-1. Replaceable Parts'(Continued) I
. - : &
" [ Reference 4 A Mfr 'fr Pz .
HP-Part Number| Qty . Description Code Mfr Part Number
‘Designation N ' .
AslICY 1820-6413 i ? |tl|" NECANE DIVIDFR 12,5 MHZ MIN. 28480 1820~0413
AslC 1200-0474 . SNCKFT:IC IA-» e 28480, - 1200-0474
AsIC2 1820-0413 TearTL I'Eflﬂf anlﬂfk 12.% MHZ MIN. 28480 1820-041%
N Ab1C2 1200-Q474 « . SOCKET: Ig 14 28480 00~06 74
A6lIC3 lﬂ’lwdﬂ5l E TL QUAD I'IMPV NAND lGlYE . 01298 [ SN7600N
A61C3- 1200-0473 : ‘ ETIIC 16-PH 28480 1200-04713 .
AblCs 1820-0328 TL 0vAD 7~INP7 NOR' l.rl'F 04713 SNT4 2N . N
A61CA 1200-0473 'I KET2IC 16-PIN 28480 lim—n"l
A6L L 9100-1661). ﬁﬂlIlCNﬂKF 2200 UM 28480 9100-1661 -
A601 |us~-pu1.\ . TSTR:ST NP’“S&E(VFH FROM IN\TOLI 28480 YB54-0071 N
A6Q2 1854 TSTRIST NPNISFLECTEN FROM 2N3704) 28480 185%4-0071
A603 lBﬁ#—nﬂTl % LESTERY NPN(SEKEFVFH FRON 2N1704) 28480 18%4-0071 Ce
| A604 y TSTRISE oM . 801 2N709 .
A6CS TSTR:ST NPI GSELFCTFH flﬂ. ?N?TO&I 28480 1854-0071~
ABRL ™ 1 RIFXD COMP 100 OHM 5% 1/ on2 ch 1018 s
A6R2 ¢ 06831015 RiE COMP 100 OHM 5T 1 /4w . e o1y Ch 1015 ALl
s | Aer3 0683-1015 TRIFXD COMP 10K OHM'SX | /4w - o121 A 1035
AbR4 0683-1035 RIEXD COMP 10K OHM 5% 1/4W LISESY € 1035
AERS ) 0683-3035 RIFXD COMP 30K OHM 5% 1/4w . % 01127, AR 3038
. A6RE 0683-2035 . RIEXD COMP 20K OHM 5% | /4W 4 = RIRES Ch 2038 ¢
26T 1 06A3=3025 o7 RIFXD COMP noa N 51 uhw = 21 o v02s .
« AGRE ° 0683-1 035 ° RIEXD COMP 10K OHM Sl v sori21 R 103
A6RS 0683-3025 CRIFXD COMP 3000 MM ‘53 l/QN - i o) Ch 3025
’ A6R10 - 06A3-1825 RIFXD 'CHOMP 1BOD OHM 5% 1/4W o2r Gh 1425 h
A6R1L J . 0683-1035 RIFXD COMP LOK (HM ST 1/4W on21 Ch 1035
A6RL2 0683-2235. * R:EUD COMP 22K NHM 5% /4w - o] gO1121 -CB 2235 |
ABR13 D 0683-1045 RIFXD COMP 100K OHMS 5% 1w, Al nll?l CA 1 0aS 1
AbR 14 0683-1035 b RIFXD COMP 10K (IHM 5% 1/4w : 1217 CH 1035 .
A6k1S ' 0683-5115 * RIFXD-COMP- 510 OHM SX 174w fe o2 €8 5115 ‘
Awls : 0683<1525 RiFXD GONP 1500 OMM ST 1/4w Co1121 €A 1528
aert7. 4 0463-0825, RIFXD COMP 6800. OHM ST 174w o1 Ch 6825 N
[ A6R18 . 0683-3925. ¢ RIFXD COMP 3900 OMM S /4w o2 Ch 3925
IM’; Al 06R4-3925 RIFXD COMP 1900 OMM s% 174w o121 €A 3928
AGR20 0683-6825 e RIFXD COMP 6600 OHM 5% | /74w or21 Ch 6825 '
q | AR21 ; [ 0683-1026" RIFXI{ COMP 1000 (MM 5 174w o2y | CR 1025 .
L AbRZD ‘0683-1035 REFXD COMP LOK OHM 5Z 1/4W o1i21 Ch 1038
A6R23Y N 0683-6825 RIFXD COMP AROD OHM 5% 1/4M sorr21 CR 6825
L AGK24 " - 06431025 " RIFXD COmp IODJ OHM 5% 174k or2i s 1025
Qlﬂ>5 J 0683-4715 R2FXD COMP 470 NHM SX 1Y AW o2 Ch &a1S P
‘asv1 0410-0142. 1, l'RVS'M lmll"l 1.0 niz 28480 0410~-0142 .
P
ar’ v R L 051323-60022 [ N POMER SUPPLY 5.1 £ +175v  (5330A/B) 28480 0532360027
e 5323-20022 1 AOARN AL ANK of. 28480 0%323-20022
B v . .
‘ B .
ATC) LS 0180-1962 Bl CFXD AL ELECT 15 UF +50-10% 250VDCwW 5679 3901 56F 250F J4-DSH
ATC? . OLA0-2154 1 (%3 AAMOLM, v
4 TRty [ 56289 1500335X001%A2-0Y5
AIC4 0|%770 1 CiFXD MIEA 2200 PF ‘ll 300vocw 0160-2226
ATCRL 1501-0029 - OIODF:SILICON 600 @ p 01-0029
ATCR2 1901-0029 DINDE:S ILYICON 600 D|V N 1901-0029
ATCRY 1901-0029 ., “DLONESTLICHN 600 PIV ° 1901-9u29
ATCR4 1901-0029 DIONES TLICON 600 PIV 1901-0029 "
i . R )
[ ATCFS ‘ 1901-0415 “ DIODE:STILICON 50 PIV 34 - 28480 (19010415
ATCRG 1901-04)5 T DINDEISTLICON 50 PIV 34 P 28480 1901-041%
AICKT 1901-0415 DIDEISILICON S0 PIV 3aA 28480 19010415 y
ATCRA 19010415 DINDF:SILICON 50 PIV 34 2R480 1901 -0415
ATCHY 1901-0040 nlﬂﬁil‘lllllﬂk S0 MA 30 wv JY{AJ FDGLOAR
. »
» -
ATCRIG 1902-3094 1 N 0inoE ARFAKDOWNI5 .11V 2% 28480 19023794 .
ATCRL) 1902-3394 1 INTODF ARFAKDOWNITS v 2% 28480 1902-3394
ATCRI 2 1902-342) 1 DINOE RREAKDONNT 100 v 2 28480 19023429 N
T oaro L 1853-00; 3 L. 1S1 PNPISEL Eglfﬂ FROM 283702 7R4B0 1853-0020
AJ02 . 1854-0232 1 TSTRIST NPNISELECTED FROM 2N 3440) 28440 1A% -023p
AT03 1854-0071 - TNR:ST. N'NlSFlFC'Fn FRON 2N3704) : 28481 7“!50-’10“
ATRIL 0683-1045 NIFED COMP 100K 5% 1/ - & oz R 1048
ATR? 06R3I-7515 1 RIWXD COMP 750 uuu !l 1aw ~ 124, F 7519
ATR 0683-301% RIFXD COMP 30K (MM ST | /4w iz Ch 3ms B
ATR4 0683-1505 L} RIFXD COMP 1S NHM 52 1 /4w orea CH 1505 N -
s e ”
‘s ot " = « .
Y . Y -







Section VI
Replaceable Parts

Models 5330A/B

Table 6-1. Replaceable Parts (Continued) :
) ¥y o Mfr : :
Refarence . |ip part Number| Qty Description Code | Mfr Part Number
Designation .|
k]
AB . 05325-60005 1 POMFR SUPPLY ASSY: ¢/-12 VOLT (5330A/B) 284 80 05325-60005
0532 5-2000% 1 BOARDIALANK PC 28480 05325-2000%
A8CL 0180-205% 2
ARC? 01A0-2055%
ARC3 0180-0210 C2FXD ELFCT 3.3 UF 20% 15VNCHW 562489 1500335X0015A2-0Y$
2 i
APCH 0180-0160 1 C1FXD ELFCT 22 UF 20€ 35VDCW 28480 0180-0160
ARCS 01 80-0210 CIFXD FLECT 3.3 UF 20T 15VDCW 56289 lSBﬂl!!lGﬂlSl!-ﬂVS
ARCR] 1901-0049 8 DINDE:STLICON SOPIV 28480 1901004
ABCR2 1901-0049 DIONE:STLICON SOPIV 28480 l90l-0°§'
ABCR3 !QOI-DDQQ DINDES ILICON SOPIV 28480 1901-0049
ABCRG 1901~0049 OINDESST ON SOPIV 1901-0049
ABCRS 1901-0049 DIODF:S ILICON S0P IV 1901-0049
ABCRS 1901-0049 DIONE:STLICON 50PIV 1901-0049 «
ABCRT 1901-0049 DIODE:S ILICON SOPIV 1901-0049
ARCRB 1901-0049 DIODF:STLICON SOPIV 28480 1901-0049
ARCR9 1902-3114 2 DIODF ARFAKNDDMNI6 .19V ll 28480 1902-3114
ABCRIC 1902-3114 DINDF BRFAKDOWNIS v 28480 1902-3114
Anolt 18530020 TSTR:ST PNPISELECTED Flﬂll 213702) 28480 1853-0020
ABO2 1854-0300 2 TSTRISI NPN 1854-0300
AB02 05050-0034 2 HFAT SINK i 28480 05050-0034 -
ABCY 1854-0071 TSTRISI NPNISELFCTED FROM 2N3T704) 28480 1854-0071
ARQ4 4 18%3-0020 TSTRISI PNPISELECTFD FROM 2N3702) 284 8¢ 1853-0020
AROS /1854-0300 TSTR:SI NPN ' 2848 18%4-0300
A805 FOR Q5 05050-003% HFAT SINK 28480 05050-0034
ABOSH 1854-0071 TSTRIST NPNISELECTED FROM 2N3704) 28480 854-0071
ABRL 06R3-1325 RIFXD COMP 1300 OHM 5% L/4W o121 Ch 1325
ABR2 06832225 * RIFXD COMP 2. N ﬂiﬂ 5. 1/4M o121 CR 2225
ABRY 0683-5125 RIFXD COMP 51 174m o1121 Ch 512
ABR & 06835125 RIFXD CONP §I°ﬂ Olﬂ il 174w o121 ch ‘QIZ
ABRS 0683-2225 5 RIFXD COMP 2.2¢ OHM (5K 1/4W o2t Ch 2225 -
ABRS 05’53;|91§ 1 RIFXD COMP 39K NHM 5X “I/b_l o121 c8 3935 /
ABRT 06A3-6235 1 RIFXD COMP 62K OHM 5% L/4w o121 CA 6235
ABRS 06A3-4335 2 RIFXD COMP 43K OHM ST L/74W o221 Ch 4335
ABRY 0683-4335" RIFXD COMP 43K OHM SX 174N o121 Ch 4335
ARRLD 0683-5635 1 RIFXD COMP 56K OHMS 5K 1/4k o121 Ch 5638
AQ 05330-60012 1 BOARD ASSYISWITCH (5330A/B) . 28480 05330-60012
: 06330-20012 1 ROARDIBLANK PC , 28480 20012
A;ICI N 0160-2055% 2 CIFXD CER O, +80~-20% 100VDCW 56289 CO23F101F1032522-COH
ASC2 0160-20Q55 CiFXD CER 04 #80-20% 100OVRCW 56289 CO23F101F1032522-COH
A9C3 ' 0160-3878 > 1 CIFXD CFR 1000 PF 20% 10VOCW CV'ZD”IYIIUIN
AQCR1 1910-0016 ' DIODE:GF 60 WIV 1910-0016
A9CR2 1910-0016 DINDFIGF 60 WIV 1910-0016
A9IC) 1820-0%07 TCIDTL HEX INVERTER nealop
AS1C2 + 1820~0307 FCIDTL HEX INVERTER LT
ASJL 1251-2026 .I CONNFCTORIPC 36 CONTALT R 252-18-30-300
A9R1 | o0e83=152% RIFXD COMP 1500 OWM ST 1/4W 528
A9R2 RIFXD COMP 1500 OWM ST 1/4MW CB 1525
AoR) % RIFXD COMP 10K OHM ST L/74M ' CA 1038
ARG 06835115 RIFXD COMP 510 OHM SE L/74W ch S115
ASRS N6A3-5115 RIFXD CONP 510 OHM SS llll. CB 5115
A6 0683-1015 RIFXN CONP LOO DHM SX 1 /4w €h 1015
ASS1 1460-1174 7 SPRINGICONTRNL SWITCH 1460-1174
Aesi S020-3440 7 SPRINGINETENT 5020-3440
i A9S1 5040-0280 1 SLIDEIL ROM. & SLOTS
A9S1' 5040-0245 T SWITCHILFVER
ASS2 1460~1174 SPRINGICONTROL SWITCH 1460-1174 Al
ASS2 5020-3440 SPRINGINETENT 5020~3440
#5S2 $5040-0280 SLIDEIL ROW, 4 SLOTS 504/ 280
A982 . 5040-02A8% SWITCHILEVER - 28 o
ASS3 1460-1174 SPRINGICONTROL SWITCH 1460~1174
A9S3 5020~3440 SPRINGIOFTENT 5020~3440
- A9S83 5040-0280 SLINDEIL ROM, 4 SLOTS 5040-0280
A953 5040-028% SWITCHILFVFR 5040-0285
ASS4 1460-1174 SPRINGICONTROL SMITCH 1460-1174
A9S4 5020-3440 SPRINGIDETFNT N 5020-3440
ASS4 5040-0280 LINDEZ] ROW. & SLOTS 5040-0280
ASS4 5040-028% SHITCHIL FVFR 5040-02485
ASSS 1660-1174 SPRINGICANTROL SWITCH 1460-1174
A9S5 50203440 SPRINGIDETENT $5020-3440

See introduction to this section for ordering information



Models 5330A/ . ) Section VI
Replaceable Parts
' Table 6-1. ‘Replaceable Parts (Continued)
i o Mfr .
Reigrenqe HP Part Number| Qty g Description de Mfr Part Number
Designation Co
.
ASSS 5040-0280 SLINESL RUw. & SLOTS 28480 5040‘-01‘0
ASSS 5040-02R5 \ SWITCHILFVFR 28480 $040-028%
A9S6H 1460-1) 74 SPRINGECONTROL TCH 28480 1460-1174
ASSo | 5020-3440 SPRINGEDETENT N SOZs-aQQQ E
A9Se 5040-0280 SULINE:] ROW. & SL 5040-0280
ASS6 5040-0245 CSWITCH: LFVER 28480 5040-0; l’
A7 1660-1174 SPRINGICONTROL SWITCH 28480 1460-1
ASST 5020-3440 SPRING:DETENT 28480 5020~ !hlﬂ
ASST *5040-0280 SLINEZL RNW, & SLOTS 28480 5040-0280
A9ST . gow-azns SWITCHIL FVFR 28480 5040-0285%
A9S8 . NOT ASSIGNED '
A9S9 1 05330-80006 1 GUIDF :SWITCH SLIDE 28400 05330-A0006
Ags9 05330-80007 1 GUIDEsSwITCH SLIDE 284080 05330-80007
ASSY nys\o-loqon 1 GUINFESWITCH SLIDE 28480 05330-80008 .
s
Alo 05330-60005 1 BOARD ASSY:ISMITCH lN"ElCﬂN’FC' (56330A/8) 28400 05330-6000% N
05330-2000% v 1 ROARDIAL ANK PC 28480 0%330-2000%
‘a0 » NOT ASSTGNED :
Al0J2 1251-2317 - CONNECTORIMUL TI SwiTCH 28480 1251-2317
A104% 1251-20117 CONNECTORIMIN TT SWITCH 28480 1251-2317 »
AlOJs ”s51-217 CONNFCTORIMUL TT SwiTCH 28480 r251-2317
Al0JS 1251-2017 CONNFCTORZMULTIE SKITCH 28480 1251-217 N
AloPi 5060-0109 1 CONNFCTOR: 1S CONTACTS 28480 $060-0109
Al 05330-600b5 3 ANARD A“VI‘HI'CN INTERCONNECT (58308 ON| 28400 0533060025
SAME AS 06330-60006 (A10) EXCEPT 91.2.3.4.(1261 23|7)
Al2 04310-6002% RAOARD AS&VIS!"CN INTERCONNECT (63308 ON| 28480 05330-6002% .
SAME AS 06330-80005 (A10) EXCEPT J1.2.3.4.(1261- 23|7)
Ml 05330-60025 BOAKD ASSYISWITCH INTERCONNECT (OPTION 001 28480 05330-60025
SAME AS A12 LY)
Als 05330-60024 1 ADARD AQSVVIF-HE INTERCONNECT  (5330A/8) 28480 MS!O"OB?‘
. 05330-20024 1 NOARD S BL ANK 28480 05330-20024
Al4J)  THRU
Aladie NOT ASSIGNED h
LILFIR) 1250-1096 1 CONNFCYORIRF REAK MOUNTING 2125 28 JRI59-1
.
N
‘
. %
. See introduction to this section for ordering information
' e ’ >
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Section VI . »
Replaceable Parts

Table 6-1.. Replaceable Part.{-.(_Continued)

- Models 5330A/B

e Mfr
Reference (b part Number Oty X Description Code Mfr Part Number,
Designation : o ; J
CHASSIS PARTS FTIR'S330A/8 UNLESS
OTHERWISE NOTFD
¢
o vk -~
1 0160-3043 ? CEXD CFR 2 X 0.005 UF 208 250VA 56289 29C147A-COH
£l 2110-0202 1 FiRFro-50a 2500 SLoonL o sV O!Emmom 75918 313.5008
#l 2110-0201 “a FUSF$0.254,250v SLO-M.O (230V OPERATION) “| 71400 MOL-1/4 ‘
MR % . . S
NOT ASSIGNFD
49 12500083 - CONNFCTARS ANC 026 3-221-1020
Jlo 1250-0083 CONNECTOR: BNC 02660 31-221-1020
Jn 1250-0118 2 CONNECTORS ANC 24931 2808 128-1
nz2 1261-0086 2 CONNECTOR: FEMALE :ls-vw MINAT 1251-0086
8] 9140-0116 COIL:FXD RF 22 UH 1 9140-0115
2 9140-0115 oD R 22 e L0 . 99800 .2150-32
ol 1854-0063 ? ST NPN 80131 2N3055
Rl 2100-2456 2 RIVAR COMP | MEGOMM 10% 10CL0G 1/4k 28480 2100-2856
R2/S2 2100-2643 H KIVAR COMP SOK OHM 203 1IN 172w w/SPST 20480 noo—zn{‘ .
S1 (PWR) (POWER)  PART NFy RL @
$? (PRESET) (PRESFT)  PART NF pr
$3 (RESET) N01-1216 P ) SWITCHEPUSHAUTTON SPST  (RESET) 82389 8s-1034 ¢ j<
$4 (START) 301-1216 SWITCH: PUSHBUTTON SPST  (START) 62389 85-1034 o0
6 (STOP) N0I-1216 SWITCHEPUSHRUTTON SPST (STOP) 82389 85-1034 .
$6 (116:230V) 3101-1234 1 SHITCHE SLIDF DPOT  (116:230V) 82389 11a-1242
ST (INT-EXT) 301-1593 1 SWITCHISLIDE DPDT MINIATURE (INT-EXT) 8408 $5-91-1
SA(N) 3100-3209 L) SWITCH: THUMAWHEFL o5 MODULE ASSY  (N) 28480 3100~-3209
s9 (L) 3100-3209 SWITCHI THUMANHERL o5 MODULE ASSY (L) 28480 3100-3209
N
s1o (L2) 3100-3209 SwITCHI THUMAWHEFL 5 MODULE ASSY (L2) .| 28480 3100-3209
S (R) 3100-3209 SWITCHE THUMANHEEL o5 MODULE ASSY (m (omou 28480 3100-3209
. ONLY) | -
T 9100-2737 1 TRANSFORMER 3 POWFR 28480 9100-2737
wi B120-1378 1 CARLF ASSYZAC PIWER CORD 70903 KH-7081
xwf’ 1251-2357 1 SOCKFT:3-PIN PALF POWER RFCEPTACLF 82389 EAC-301
XFL 1400-0084 % H FUSEHDLOER:EXTRACTOR POST TYPE 75915 342014
\ MISCELLANENUS
05310-40001 WINDOW 05330-40001
[ 0521 6-4008 1 SATUND: CONNEC TR 05216-4008
05330-00005 1 CHAS 05330-00005
00180-67402 3 Pty nmmnu.;mus & HORIZ. 00180-67402
5040-0170° s GUINEIPI UG~TN PC ROARD 5040-0170
05330-40003 1 SOCKET:CONNFCTOR 28480 05330-60003
! 05330-60040 1 - uvun‘.u umumu: FLIYT) 05330-60040
. CONSI S
) 2370-0012 2 SCREWS sl nu HD PHL DR 6-32 X 1/4 20480 2370-0012
2510-0047 4 SCREMIPAN MD POZI DR B-32 X 0.438% LG 00900
RACK 5020-0706 1 ARACKFT2LEFT .| 284m0 5020-0706
MOUNT 5020-0707 1 ARACKET 2 RIGHT 28480 5020-0707
05245-6022 1 o] ASSYSEXTENDER BOARD 15 PIN 28480 05245-6022
T 05330-40005 1 . STRIPSFILLER 28400 05330-40005
05330-90007 "1 LABEL i 28480 05330-90007
03R0-0042 1 SPACERIPOST TYPF 0.438% LG T 16854 2457420 !
05326-00008 1 INSUL ATOR . 20480 0532 6-00008
15310-6003% 1 CABLFEHNG INPUT i, 28480 05330-60035
05330-600%6 1 CABIFEPONFR INPUT 28460 05330-60036
. 10503-6001 1 CARLE ASSY3 HNC-BNC 28480 10503-6001
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Models 5330A/B

Table 6-1. Replaceable Parts (Continﬁed)

Section VI
Replaceable Parts

Reference

Designation HP Part Number|

aty

Descriptionw ' :

Mfr,
Code

Mfr Part Number

OPTION 001 5330A/8 (R SWITCH)
Delete Top Panel Tllmmm for 5330Aand -
memlTrleleﬂd
05330-60029 for

AMRSM!& sn GIWW
Add Swi Assy A13
of )1 Ihvaﬁ 1261-2317, !IA/! 15-Pin Connector
5060-0109, and 05330-20006 Blank Board.

OPT!ON 002 MA/B (REMOTE PRmNAMMAlLE
NSWITCH)

Delefe Blank Connoclnl 06330-00030. ‘e

Delete Switch Interconnect A-v A10 05330-60005.
Add Switch Interconnect A0 , consisting
of J2 through J6 1261-2317, Blank Board mm
and Remote Cable 60034. The Remote Cablé™ '

Assy consists of 24-Pin Connector J15 (on rear panel)
1261-0292 and two 15-Pin Connectors 5060-0115.
For J15, use mating connector 12610293,

OPTION 003 5330A/8 (REMOTE PROGRAMMABLE
R FUNCTION)

Delete Blank Connectar Cover 06330-00030.
‘Add Remote CableAssy 05330-60034.
The Remote Cable Assy consists of 24-Pin Connector J13
(on réar panel) 1261-0292 and twd 15-Pin Connectors
5060-0115. For J13 use mating connector 1261-0293.

" OPTION 004 63308 ONLY (REMOTE PROGRAMMABLE

L1 AND L2 SWITCHES)

Delete two Blank Connector Covers D5330-00030.

Delete Switch Interconnect Assy A11 and A12 05330-60025.
+ Add Switch |terconnect Assy A11 and A12 06330-60027,
consisting of J1-through J6 1261-2317, Blank Board
05330-20006, and Remote 05330-60034.
The Remote Cable Assy consists of 24-pin Connector J14
or J16 1261-0292 and two 16-Pin Connectors 5060-0115.

For J14 or J16, use mating connector 1261-0203.

L

See introduction to this section for ordering information
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Models 5330A/B ; o , ' Section VI
. . o Replaceable Parts

Table 6-2. Mt;n?facturers Code List

MFR - . ! 71e
O, . MANUFACTURFR  NAMF ADDRF §S CONF
J X ]
00000 UeSJA. COMMIN - ) ANY SUPPLTER OF l.SeA.
0VOAS3  SANGAMI FI FCTRIC CN.PICKFNS nIv. PICKFNS. S.Co 2967
01121 ALILFN HRADIFY (0. 3 MULWAUKFF, WIS. 53204
21295  TFXAS INSTRUMFNTS TNG. trulrnunurmn COMPONENTS DIV. DALLAS. TFX.: 75231
02660  AMPHFNNI T.ORP . ‘ . BRNADVIFW, Tl o 60153
06TI3  MPTOKNE A SFMICONDUC TOR vnnn INC. " PHOFNTXe ARIZ. i #5008
07263 FAIRCHI D CAMFRA £ INST. CORP. SFMICONDUGTNR DIV. MOUNTAIN VIFWs CAl IF ‘ybmo
(0RBC6  G.F. LN, MINIATURF | AMP DFPT. CLEVELAND, OHIN 12
12040  NATIONAL SEMICONDUCTOR (NRP. DANRURY« CONN. 06810
14433 [TT SEMICONDUCTOR DIV. ITT CORP. W. PALM BFACHe FLA. 33401
24931 SPFCTAITY GCOANNFCTNR Che INC. IND TANAPOL IS, IND. ° 46227
27251 © SPECTALITIFS MFG. CO. NG, . ARINDGFPORT. CONN. 06601 -
28480  HFWIFTT=PACKARD €N. CORPNRATF HQ YOUR NFARFST HP NFFICF R
56289 , SPRAGLF FIFCTRIC €N, i 5 i N. ADAMS, MASS. . 01247
70903 REIDFN CORP. L CHICAGN. TLL. 60644
T1400  RUSSMANN MFG. NIV. MC GRAW-FDISON 0. STo LOUIS, N, . 63017
71785  EINCH MFG.. €N, NIV TRW INC. k FLK GROVF Vl‘LA(‘F. fue.
72136 HLECTRN MOTIVF MEG. CN. INC. WILI IMANTIC. \CONN . 06226
12682 ' FRIF TECHNOI NGICAI PROD. INC. ERFFe PA. \ 16512
76915 1 ITTFLFUSE INC, NES PLAINES. TR . 60016
7T6A%4  NAK MFG. CO. DIV, NAK FIFCTRO/NFTICS CORP. . CRYSTAL LAKE. Thi. 60014
' TR488  STACKPOIF CARAON (N, ST. MARYS, PA. 15857
A0031  MFPCA DIV SESSIANS CILNCK CN. MORRISTOWN. NoJ. 07960
B0131  FIFCTRANIC TNDUSTRIFS ASSNCIATION WASHINGTON D.C. 20006
R2389  SWITCHCRAFT INC. CHICAGON, LK 60630
R3594  RUKRMIGHS CORP. FIFCT. rnuv. nive - \ PLAINSFIFLD. Nodeo 07061
91418  RANIN MATFRIAIS CN. - - CHICAGN. TLL. 60646
95364  MFETHINF MFG. CN. & ROLLING MEADDWS. LI .\ 60008 '
99800  NFI FVAN FLFCTRONICS GNRP, S E. AURNRA. N.Y. 14052
\
-
¥
,//
) /
¢ } . &’, /,
X 5
\
Fa
a
T
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Models 5330A/B L Section Vil
: Options and Manual Changes

- o
) 3 SECTIQN vil

. : g omou\?ﬁuo MANUAL CHANGES:
K v ‘ bs 7 e\” ) :

7-1. OPTIONS ) h ming is used, the front panel N switch should be set .
. o o ) ~ to 00000. Table 7-1 lists the interconnections and
7-2. Options 001through 003 are available for 5330A Table 6-1 lists the parts. 57

models and Options 001 through Q04 can be installed L i 8 .

on 5330B"models. . ' ) 7-7. Option 003: Remot: ogrammable

) . ) R Switch . -
\7.3' Option 001: "‘,'" —0"'". (R Switch) 7-8. Option 003 consists of a rear panel 24-pin con-

7-4. Option 001 'con‘sists of an additional 5-digit nector J13 and an interconnecting wire harness. This

option allows remote programming of the R switch

?&Tx;ﬁ;m::s l;:: ;‘;?:::ggm:’ :ﬁh:nr:::s_', value from 00000 to 99999. . When' remote program-
@ber from 00000 to 99999. The counter will reset to  Ming ib used, the "";‘“ panel’R switch should be ::; e
“the value entered on the R switchand commence count to 00000. T‘bhil -2 lists the interconnections pall® e
from that value. A schematic diagram of option 001 Table 6-1 lists the parts. 1

-

;‘;tf;‘:x"p:';g&“e 8-18 and Table 8-1 Lists the ad- 7-9. Option 004: Remote Programmable L1=~
’ ’ - : and L2 Switches . 4

7-6. Option 002: Remote Programmable 7-10. Qption 004 consists of two rear panel 24-pin
N Switch v, connectors J14(L2), -J16(L1) and-two interconnecting .
B wiring harnesses. This option allows remote pro-

7-6. Option 002 consists of a rear panel 24-pin con- gramming of the Ll and L2 switches from 00000 to
nector J15 and an interconnecting wire harness. This 99999." When remote programming is used, the front
option allows remote programming of N switch panel L switches should be set to 00000. Table 7-2
value from 00000 to 99999. When remofe program- lists the interconnections and Table 6-1 lists the parts.

N :
/ {
s/
&
e
N .
¢ ’ » ’
(S M ¢
‘ W
) g
-1

oy z,



Section VII

Options and Manual Changes

Table 7-1. Option 002 Remote Programmable N Switch Wiring

Models 5330A/B

Destination
Regue N gorwecke Wire Color Code A10P1 ‘BCD Weight
i ‘Pin No.
J15 -1 Brown A6 P Grotnd
700l
2 Red No Connection !
2 )
Ve o0
3 Orange B14 1071
‘ o ¥ 0
4 Yellow B12- S 1072
5 Green A2 - 1071
6 Blue ' ‘Al 10l2,
a kv 2 a
7 Violet A9 , 104
: 3, .
8 Gray AT 13’2 ; %
9 White A5 wh .,
10 White-Black Al4 0% .
1 White-Brown BS 1041
12 White-Red B15 10%2
13 White-Orange No Connection - - .
14 _ White-Yellow No Connection -
1 White-Green. Bl 10%
; 0,
16 White-Blue ¥ - B4 108 .
17 White-Violet A4 10%4
18 White-Gray A5 10%8
. 19 White-Black-Green A1l 10%
.20 White-Black-Blue Al2 10%
21 _wmgack-smwn B9 10%
22 White-Black-Red . B13 10%
8 White-Blick-Orange B3 10%
~“24  __|' White-Black-Yellow B2 10%




Models 5330A/B

i

. " Section VII
Options and Manual Changes

Table 7-2. 'Q)tlona 003 and 004 Remote Programmable Wiring

Remo;‘en(;::n octor Destination '
. Wire Color Code BCD Weight
J13(R) A13(R) elg
J16(L:1) A11(L1) -
J14(L2) - A12)L2)
i 3 - " Brown_ p-as 10%1
— : : ;
PR Red A3 10%
Lead i
e 1
v Lo 3 Orange B14 1071
o 4 Yellow B12 10'2
5 Greeh A2 104,
: -+ N
6 Bltie’ Al , . 10%
1 Violet A9 10%1 '
8 * Gray O An w2
9 White L A5 104
White-Black . Al4 n 102
White-Brown B8 1001+
White-Red B15 : 1052
o ';\,‘ 0
l% White-Orange A13 1074
. :
! 0
14 White-Yellow A10 10%
;
i White-Green Bl 104
16 White-Blue B4 10%8
X
1 . White-Violet A4 10%
18 White-Gray As 10%
e 3
19 White-Black-Green Al 10%4
20 White-Black-Blué A12 10%8
21 . White-Black-Brown BY 1044
-
GO ag White-Black-Red B13 108
23 : White-Black-Orange B3 1054*
. . . White-Black-Yellow ‘B2 1058+

*Specia] drder only

\>>
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Section VII. ' Models 5330A/B
Options and Manual Changes ) o

7-11. MANUAL CHANGES Page 8-25, Figure 8-13, A5 schematic:

7-12. This manual applies directly to 5330A/B Delete ABCR9 and tangection to ICTA(1).
models with serial prefix 1224A. Draw a‘connection with pin N to IC7A(12). .

Change series number 948.
7-13. Newer Instruments g

7-14. As changes are made, newer instruments \ .

may have serial prefixes not listed in this manual.

Manuals for these instruments will be supplied with Change 2

an added "Manual Change'" sheet. If the sheet is This change established new colors for the cabinet
missing, contact your nearest Hewlett-Packard Sales parts. Instruments with series prefix 98%and be-
office listed at the back of this manual. ' low have blue textured cabinets. Replace de erip-

tions to 4,
7-16. Older Instruments . 8 to Figure -1 with Table 7-

7-16. To adapt this manual tolnst’r‘ment- with serial
prefixes below.1224A, refer to Table 7-3 and make

the specified changes to this manual. Tntfle 7-4. Cabinet Pn?ts (Blue-Textured)

. X , } T .. HP
Table 7-3. Manual Backdating EM DBCNPTMN PART QrY
IF YOUR INSTRUMENT | MAKE THE FOLLOWING . ta NUMBER
SERIAL PREFIX TO YOUR MANUAL L | Front Panel 05330-00003 | 1
' 2 | Top Panel Trim 001 | 05330-00009 | 1
1144A (5330B) 1 (55304 only)
11404 (W6h0A) E \ Top Panel Trim | 05330-00008, | i
984A (5330B) 1,2 . Y (5330A only) ]
| 1108A (5330A) 1,2 . Top Panel Trim 05330-00028 | 1
| 984A (5330A) 1,2,3 . ) (5330B only)
3 . L Top Panel Trim 001 | 05330-00029 | 1
968 (5330A) 1,2;3,4 i Fogaek ,
(| 948 (5330A, 5330B) 1,2,3,4,5 i
| 3 | Bottom Panel Trim |05330-00002 | 1
| 928 (5330A, 5330B) 1,2,3,4,5,6 (5330 only) - ) (
: g Bottom Panel Trim | 05330-00001 | 1
hange 1 ) (5330B only)
@-{ Page 1-3, Table1-3, Print Command Specification: - | 4 |Rear. Panel 05330-00004 | 1
A - ” J ) v
Change 35us to 45us to "15us to 20us". I Side Frame 5060-0729 2
Pages 6-5 and 6-6, Table 6-1, for both Al as+ ) .
semblies (05330-60008 and 05330-60007): 6 |[Side Cover 5000-0729 | 2
Delete A1Q10 and description. 17 Top Cover 05325-00008 | 1
.;gdl /A‘IRSO 0683-5115 R: FXD COMP 5}0 OHM o | Sottam Gover osaas-aoes | 1
Change part no. and value of A1R18 to 0683-2225 9 Trim Strip 5000:0050 2
R: FXD COMP 2. 2K OHM 5% 1/4W.
Delete AIR31 and description. 10 - | Foot Assembly 5060-0767 | 5
Delete A1R32 and description. 11 Tilt Stand 1490-0030 1
Page 8-13, Figure 8-8, Al schematic: ' o 12 | Rank Mount Kit 05330-60037 | | 1
Replace Figure 8-8 with Figure 7-2 (schemauc 7
for Al series 984). Rep P P
- with Figure 7-3. : AT
Page 6-12, Table 6-1: ~ N Page 0-10, Table 6-1, Rack Mount Kit Breakdown:
Delete ASCR9 and description. Chailgé’ 05330-40005 to 05326-40002.



Models 5330A/B

g

Change 3 5

& .

Page 6-5 and 6-6 , Table 6-1, 05330-60007 and
05330-60008:

Change part numbers of A1IC9 thru A1IC13 to

1820-0092.  Note that the preferred part is
1820-0729.

Page 8-13, Figure 8-8:

Change part numbers of A1IC9 thru A1IC13 to
1820-0092. Note that the preferred part is
1820-0729. ’

Change 4 _
Qs

This change affected the primary power circuits.

Instruments with series prefix 968 (5330A) or 948

(5330B) and below do not have the IEC recommen-
. dations for primary power circuits.

Page 6-4 , Figure 6-1, Item 4: -
Change part number of rear panel to 05330-00004.

{;
Page 6-16, Table 6-1:,

Change fuses to: ¥

F1 2110-0008 Fuse: 0.50 Amp slow mow(usv
operation).

F1 2110-0018 Fuse: 0.25 Amp slow blow (230V
operation).

Pnge 6-16, Table 6-1:
Change S6 to°3101-0033 vach Slide DPDT.

Change W1 to 8120-0078 Cable Assy: Power
Cord.

Change XW1 to 1251-0148 Connector: Power
3-Pin Male.

Page 6-16, Table 6-1:

" Change part number 1251-2357 to 1251-0148
Change part number 2110-0202 to 2110-0008.
Change part nnqbeg’leo-owl to 2110-0018.
Change part number 3101-1234 to 3101-0033.
Change part number 8120-1348 to\ 8130-0078.

Page 8-29, Figure 8-14:

Change the primary power input circuitg as
shown in Figure 7-1.

" Section VI
Options and Manual Changes

Figure 7-1. Primary Power Circuits for Series
968 (5330A) and Series 948 (5330B) and Below

TO M e

i X7

4D
B VA
Iy Sme e

W1 Bk RED |

Change 5
Pége 6-14, Table 6-1t

< For assembly A9, indicate that 5330A models

with serial prefix 948 have A9 boards with part
number 05330-60003. This assembly is the same
as 05330-60012 except for the deletion of CR2.
For 5330B models with serial prefix 948,
05330-60012 boards were installed. .
. Ko o

Page 8-31, Figure 8-16: £ ¥

For 5330B models with serlnl prefix 948,

change A9 part number to 653?0 -60003. Delete

CR2.

Change 6

Replace Figure 8-13 component locator with Fig-
ure 7-4. Replace Figure 8-13 schematic diagram
with Figure 7-5. Change parts list in Section Vlas
follows:

Change A5C2 to 0160-0165 C: rxn MY 0.056 UF
10% 200VDCW.

Change A5C5 to 0180-0229 C: FXD ELECT 33UF
10% 10VvDCW

Delete A5C8.

Add A5R11 0683-1035 R: FXD COMPT 10K OHM
5% 1/4W.

Change A5R20 to 0683-1035 R: FXD COMP 470
OHM 5% 1/4W.

Change ASR2Y to 0683-1015 R: FXD COMP 1oo
OHM 5% 1/4W. ,

Change A5R23 to 0683-4725 R: FXD COMP 4700
OHM 5% 1/4W.

Delete A5R25 through A5R27.
Change A1R13 to 4700 OHMS and A1R15 to 22K
OHMS.

!
3

» : ]
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Section VII ’ K Models 5330A/B
Options and Manual Changes E ’ .
Figure 7-2. Display Board Al, Series 984, Schematic Diagram
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. Section VI
Options n‘nd Manual Changes
Z2

-Figure 7-3. Display Board A1, Series 984, Component Locator
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Section VII - . Models 5330A/B
Options and Manual Changes P '

. -

Figure 7-4. Gate Control Assembly Ab, Series 928, Component Locator
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Models 5330A/B 5 . £ T SectionVIH
' o i . : { Circuit Dug.)m
.- SECTION Vil .
 CIRCUIT Dl’AenAms'

8« 1 'l'hls section contum the fouowlw
" ‘a. Schematic dugram iotss,.”

»~ " b, Servi¢ing block diagrams including timing dia~
. . grams, Figures 8-5 through 8-7. -~

‘c. Schematic dllgrnma and component locators .
including theory of operation and troubleshooting
prooewru. v
d. Shaded ,,Arsh on |chemuuc ihpunl‘ lndlcato-
circuit board assemblies. All components within !.he
h lren are ted on that board,

©.02844-1 ' ‘ N - - 81
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Section VIII ,
Circuit Diagrams : -

Figure 8-1. Scl;umnﬁc Diagram Notes

Models 5330A/B

' SYMBOLS
: : e MAIN SIGNAL PAT!
[::] FRONT PANEL AT
- ; o FEEDBACK PATH
™7™ reareanel ;
o ‘ TEST POINT
(O  INTERIOR AND PC BOARDS
:D— “AND" GATE
WIPER MOVES TOWARD "'CW'* WHEN
_..@ CONTROL IS ROTATED CLOCKWISE
* :D-— “OR" GATE
< [POWER LINE GROUND
& ' CIRCUIT COMMON GROUND :Do‘ INVERTER
FLOAT } \
& LOATING GROUND | :D_ WA
h CHASSIS GROUND * ,
' :Do- NOR GATE
O KNOB CONTROL . .
@ SCREWDRIVER ADJUST :Do— EXCLUSIVE NOR

Conncctor A2SXAI
Pin Numbers

Tormnal
Numbers '

! SWITCH DESIGNATIONS
. AF AR
, N
A3S1 SWITCH $1 WITHIN ASSEMBLY A3 o—
[ ] 2ND WAFER FROM FRONT
(A=1ST, ETC)
R . REAR OF WAFER
(F=FRONT) \
BF  BR
TERMINAL LOCATION (2})
A35IBR(2-1/2) {ava) (VIEWED FROM FRONT)
4 Y REFERENCE DESIGNATIONS
. REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.
L JACKS ARE THE STATIONARY CONNECTORS AND PLUGS ARE THE MORE
MOVEABLE OF TWO CONNECTORS.
ASSEMBLY ABBREVIATION  COMPLETE DESCRIP1ION
A25 , c1 - A25C1
A25A1 ° . CcR1 - A25A1CR1
NO PREFIX oo Js J3
[y Asxombly Sth.No. Assembly Scrivs No. .
Assembly Assembly " fincludes A2SAI (used 1o document
e n-m Name: Asxembly) hanges)
PN iy gt Novopn, ‘
[ AZ3 POWER SUPPLY_ASSY{0s100-e007) sERIES uo_‘ ‘
12 mousitid on s RECT'F'ER ‘QY 13 a0t mounted
Axrembly A25 l Asncmbly ‘ on Assembly A2S
Numbees indicate Part of A25
Pins of J2 \' |"° . . l"’
. . T I XAl CRI RED ufgv .
k [N ASPI(6)
[
: \
. ] 46,3V supplied
9, S ) from 3 10 Pin 6
of P1
rutrns A" | LI
'

8-2
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Figure 8-2. 5330A Top Interior View

Section VIII
Circuit Diagrams
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Section VIII Models 5330A/B
Circuft Diagrams " * \ '

\

' Figure 8-3. 5330A/B Bottom Intefior View \

- : \

[
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* Models 5330A/B : ’ Section VIII
; . Circuit Diagrams

Figure 8-4. 5330B Top Interior View
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Section VII . ' ' Models 5330A/B
Circuit Diagrams : - .

SERVICING BLOCK DIAG_HLAM" ’

The servicing block diagrams shown in Figures 8-5

through 8-7include timing diagrams, signal flow, and

logic levels. The servicing block diagrams can be .

used to isolate trouble to a particilar PC assembly. P,

When trouble is isolated to a particular board, refer +
to the applicable schematic diagram for .additional

«trmbluhooﬁnc information

’

RATE MODE TIMING DIAGRAMS

M=1 L1=2
N=5 + L2=4.

T .ummuummmnmmmnmum_nﬁmmmmuuumn.

10
-u out, . —.' .
. J ._/ i L. : ]___q_/ . \.\\ A
Ccecon @ L g Y oot oo | NN ‘ r—
X . . > i ' : " i . : |
2 INANAANANANT AN
Sample Rate @) ) . “' L L —
xFR 05 @ Rggrou DS i T L
Ryet . @ X ? ! . 0 L
78 Reset @ o PR (20 ) )
N .,:e,,..o——ﬁ_r—l_l—'l_]—u Ry T B
NS N out @ n : Yz M
Qe e il :
T8
("0 e ‘ T
BT : R M A i <RI

.86 . ' . . ik 02844-1
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o
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L
L
BT ) H
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- \
-

H = High logic level L = Low logic level
Logic levels shown when main gate is open
%

H = High logic level
L= Low logic level

1 Enabled gate
during rate-mode



ATE

SRR ettty B ity

'f""{;.-\.' 3oL J-

———— e e e

i

—————————

LA_N._w JJ&}? 1

+ + |k N | : [l |
i
xi00 X0 X ' |
FROM W £R swTER ]
S N - |
_______ g vy gyl 3 B
F;ARV OF Al _DISPLAY AS::V‘ 08330

, z,,u

RIVER

2l lsiie

____ﬂ-_-_<_-__----;---

R 'D—-I s
[

\ L 1c4 - 168
10 =10

51V

=g

T|e lq ['r'i T ! ]

S
—+

V" ——— signal path
voes 7 ====Time Base path

H= High logic level

ar——rre

A Section VIII
- Circuit Diagrams

| rnansren

! )o'" . 'Jum )« B

|
l...,_._.l

[y

e PART # A2 GOUNTERASSY o S e R
et ————— - - —-———— -__...._-_b_‘___< ——— e - ———— —"
I ls - t B ! 1 o [} !
| 5 ! / .
; ' | S / t“ '
[ ‘ / !

| .
: | | (R ] i t
| y 3 NN S u_....____.._____ |
[ 1 t A —_————— | . l....‘..-___._1 |
r—i.—-n.l- »-——;—- ——-’ & T 1 F -.-.J L.,—, [] ! |
( ' los )0 s AR B ] l' > . : : i ,
vy ¢ ' .J -y vy .
: H i 'J.._..u.‘ |
‘

l"“’"“"
J

}_‘,’“ -

-

Lmm

4
¥
}

PART @F Al -+

L="Low loglc level

Logic levels shewn for count < LI and L2

Az
' I 1
| ' 4 '
—J
. L |
, stop _to B
- ——lganT ASI6 vman
-- JRp— S
| A
S

8-17

/ ¢ .
Figur* 8-5. Rate Mode Servicing Block Dlngram )



o

Section VIII . ) ‘Models 5330A/B

" Circuit Diagrams

TIME MODE TIMING DIAGRAMS

«M=1 g L1=5
N=5 © L2=11
e ‘ o [+104s ,
n @ : _
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DECODERS

Section VIII
Circuit Diagrams

A1 OPERATION

BUFFER STORAGE UNITS

Al receives -8421 BCD inputs at pins 7 through 10 of
buffer storageyunits IC2 through IC6. Two modes of
operation can'be selected, storage-on and storage-off.
In the storage-off mode, pin 5 of the buffers is held
low and the BCD data is fed cont ly to the decoders
and to the digital recorder output connector J8. The
decoders receive -8421 BCD and J8 receives +8421
BCD. In the storage-on mode, the BCD inputs are
transferred to the two outputs only when the transfer
pulse arrives. When pin 5 is high, both BCD outputs
are held (stored) until the next transfer pulse arrives.

The transfer pulse is a low 5.4 usec pulse generated

at the end of gate time or manual reset.

BCD, to decimal converters:IC9-through IC13 receive

-8421 BCD inputs from the buffer storage units and*

supply low outputs to the corresponding elements of
the display tubes. A low (z +2 V) to an element of a
display tube will light the corresponding numeral.
The remaining elements of the display tube will be
high (= 90 V) to ext h the corr ding numerals.

Models §330A/B

ANNUNCIATORS

‘The LO, IN, HI, REM'T, and O'FLO drivers serve to ,
“ light the neonannunciators whena high lnput is recelved

at.the emitter of the driver transist
when a high is receivedat A1PIC(10), Ql cuts OFF and
DSI connects through an.82K ‘resistor to +175 volts.
The GATE iator circuit ists of Q5, Q8, and
DS4..During slow main gate times, Q5 cuts off for the
duration of the- main gate opening. During fast gate
times, Q8 holds QS5 off for a period determined by R17,
R19, and C2.' ‘This extends thedamp on-time to nlluw
a visible flash during fast gate times. The gate ex-
tension is effective down to about 10 usec gate times.
Below 10 usec, .the circuit may not light the neonlamp.
The print command one-shot Q4 and Q7, .operates on
the positive transition of the main gate pulse. When

the maip.gate closes, a +5 V to 0V, 35 to 45 usec
print coffimand is generated for-use by the digital
recorder.

A1 TROUBLESHOOTING
To checkout and troubleshoot A1, set ter controls
for CHECK-F/MN mode with N = 1000-and M =1000.
Press START switch and check that 100 display gives
proper sequential 1-second counts, Change M to 100
to give a 1-second rate for the 10i display, then re-
peat for each display tube. When a faulty -digit or
column is’evident, press the STOP' switch and use a
logic probe to locnte the defective IC. Since the IC's
are mounted in plug-in sockets, like IC's canbe inter-
changed to confirm troubles. Waveforms for the trans -
fer pulse, main gate pulse, and print command are
shown to aid in troubleshooting.

ov
©® .2V/cm -slope @ 1V/cm -Slope () .2 V/em -Slope
20 us/em | ) 10 us/cm 20 us/em -
All wave{orms dc coupled through 10:1 divider probe. Center line of graticule is zero yolts.
Triggering is internal ac.
" Counter Controls: Y
' SAMPLE RATE . . . ... ... FAST CCW
FUNCTION . . ... ... ... RATE ~
N Switch. , . . .. . .. ... 100010
MULTIPLIER P X1
STORAGE . . . . .. ... ... ON
-
8-12 02844-1
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Section VIII . o
Circuit Diagrams , ¢

A2 OPERATION = .
INPUT ATTENUATOR .

Circuits nuochtod wlth K1.through K4 receive lnput
signals from thefront or rear panel IN connectors.

Control line inputs copnect to-P6B (7, 12} 11, and 10).

As ah ple, of
ATTENU: R is set 10 X10, K2 energizes to connegt
R23and C10 in series with the input signal. The front
panel AC-DC switch controls K4 which switches C12
in or out of the: llcml path.

DECADE COUNTERB

.. Input, ulgmll to be counted are received on PGB(B)

When a main gate pulse at P6B(5) drives IC1C(10) high,

-+ the input signal drives ofie-shot MV Q3 and Q4.. The
‘tor. dbbade -
n'outfmt

oné-shot provides negative-going ‘pal

IC4¢13). - The decades provide a dee-by
\itpinimuu following ‘decade. "Each decade also

~suppliés a 4-line -8421-BCD output to Al J1A, B,

s C. ‘Tablé 8-1 shows the deeade counter truth‘lahle ¥
* " The reset pulse at pin 8 of tHe decades is a positive-: -
" going pulse supplied at the end of sample ratetime, i .-
.the decades fill b (i.et, reach a count of 100,200) *

tput gﬂse is supplied

during ‘the gate ‘time, a low - pp
- from. IC8(4) te IC2D(13). 'When oferflow occurs,
IC2D(11) goes high to turn on the O'FLO lamp-on Al.

' Q1 1nverts the output of IC2D(11) to supply a low over~ -

flow oatput_to remote output‘connector .J12(13). For.
mmumemanhomonoot, preset inputs are recéfved

from the R switch at ping:7 through-10 of decades1C4

‘through 8. "The R switch provides 4-line, -8421 BCD
inputsto preset the decades when the preset pulsé
occurs; When the decades preset, thef preset to the

R swﬂch settlng and connlilfgi 'starta from tbat valqe.‘

T‘able 8-1: Preegt Docade COunter Truth Table

" Qutput Pin Numbér
R Lah oDecoder) ¥
Digit ; -y
v D 1. C- i (£ O
g @ |- @ ‘-(16)'. . (15)
o | v H'| B | H
-1 H. .| 'H B e
: 2 |"H | H i LR H.
3 H'| H TSN B
4 H [ L H* L H
5/ | . H L H L
6 H | L {4 L |+%H
T~ HOfOL O Ly L
. 8, L H .| KH H
9 L H - H b v
CH= HIGH{> +3V) ; 4
- L= LOW (<-+0.5V) . ' 1"
5 3
, .

ration;, when the front ‘panel *

Models 5330A/B

N PBESET DECADES AND 00001 DETECTOR

- ICR through 1C28 form a preset down countep. Input
signals are received at P6A(2) and connect, throug'h:he
N input one-shot to the preset down counter

input one-shot is enabled when a Tow.main gate signal
N switch S8 supplies 4-line _

is received at P6B(5).
-8421 BCD inputs at pins 7 through 10 of preset de-

L

ceived at pin 6 of the decades; the decades preset to
the N switch sefting and dowiy counting starts from
that valde. When the'decadé BCD outputs (pins 1, 3,
15, 18) reach 00001; IC23(8) goes low to disable the
lngut one-shot. and enable the output one-shot. The

' . output one-shot provides a high output pulse to J12(32)

cades IC24 through IC28. When a preset pulse is re-

and also drives the reset clrcuus IC22C and 21B to

preset the decades.
A2 TROUBLESHOOTING
. INPUT ,hm'suuA}on

‘To check relay control-lines, use a logic probe and
check for low*contfol sigpal. at P6B(7) for X1, P6B(12)
for X10, P6B(11) for X100, and P6B(10) for DC. To
check proper relay closures connect ohmmeter across
.. relay contacts (on component side of A2) and set
ATTENUATOR swltch to correspondlng setting (X1for
K1, X10 (o; K3/ etc. )

DECADE COUNTERS
‘ ‘To check&‘t anid troubleshootAz counter clrcuita, set

counter controls for CHECK-F/MN mode with N =1000 '

* . and M=1000. Press start:switch and check that 100

. display gives ‘proper sequentlal counts. C e Mto
100 to-give a 1-second count rate for the 101 dis play
then repeat for eath display.-tdbe. . ‘When a fdulty tllgl!.

- or column is evident, press’ the. STOP switch and use’

a logic probe ‘and ;l‘nble 8-1 to_isolate.tyouble to the "

defective IC, Since- the IC's; aré.'mounted in, ug-in
sockets, like IC's can be interchanged "to confirm
tr Wayef: “for, the decad

troublebhooting : : e '

heckoufand troubleshoot these circuits, set éoun-

prese ‘inputs to IC24 through IC28 to ‘ensure that
" switch ;and SWitch Interconnect' Board A10_ are . ox
© Using logic. probe, ‘check pin5 of IC24 through Icza
£+ for pulse train output, .then check xcza(a)' for 10/
* output. Check IC22(4) for 10 Hz oytput.’ When an

outpute, reset
pulse and ‘main gate pulse are shown to aid in .

propgr output is evident, like IC s mny be intenchnnged i

»+ to confirm trbubles. N 4

O e e e 0l oaedd

<N passe‘y oscmss AND oqgm pETEcmn %

g 0 ¥
. *‘{ar controls for chgck F/MN mode with Mcl andN =
100,000 (N switch to00000). Using logic prope, check'



. ¢ -
Models 5330A/B a

© .2V/cm -Slope
.2 us/em .
N = 00000 °

© .2v/cm +515pe
20 us/cm - Main
.2 ps/cm - Delay
“N = 00010

© .2V/cm -Slope
1 us/cm
N'= 00010

»

Triggering is internal ac.
Counter Controls:
SAMPLE RATE

N Switch

STORAGE . . . . . . ,

. 2V/cm -Slope
10 pus/cm
N = 00010

© .2V/cm -slopé
* 10 usec/cm
N = 00010

© . 2V/cm +8Slope

10 us/cm
N = 00010 -

All waveforms.dc coupled through 10:1 divider
probe. Center line of graticule is zero volts.

FAST CCW|
RATE |
CHECK |
see waveforms

02844-1
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" Section VIII ,
Circuit Diagrams

A2 OPERATION
INPUT ATTENUATOR

Circuit associated with K1 through K4 receive input’,

signals from the front or rear panel INPUT connectors.
Control line inputs connect to P6B(7, 12, 11, and 10).
As an example of operation, when the front panel
ATTENUATOR is set toX10, K2 energizes to connect
R23 and C10 in series with the inputsignal. Thefront
panel AC-DC switch controls K4 which switches C12
in or out of the signal path. '

DECADE COUNTERS

Input signals to be counted are received on P6B(6).
When a maingate pulse at P6B(5) drives IC1C(10) high,
the input signal drives one-shot MV Q3 and Q4. The
" one-shot provides negative-going pulses to-decade

IC4(13). The decades provide a divide-by-ten output

at pin 4 to the following decade. Each decade also
supplies a 4-line -8421 BCD output to Alvia J1 A, B,
and C. Table 8-2 shows the decade truth table. ' The
reset pulse at pin 6 of the decades is a positive going
pulse supplied at the end of sample rate time; If the
decades fill up (i. e., reacha count of 100,000) during
the gate time, a low output pulse is supplied from
1C8(4) to IC2D(13). When overflow occurs, 1C2D(11)
goes high to drive IC20(9) high (see sheet 2). IC20

provides two overflow outputs, a high at pin 16 tolight

the O'FLO lamp on Al and a low at pin 15 to supply 3,
remote oytput at J12(13).

+ Table 8-2. " Preset Decade Counter Truth Table

Output Pin Number
L . (To Decoder)
Digit
D B A
(2) (1) (16) (15)
0 ‘H H H | H
1 H H L
. 2 ~ H 1 . L H
3 H | L L
4 H ‘L | .H H
5 H L H L
v 6 H L L’ H
1 H L L L
8 L H H H j
9 L .| H H L.
~H = HIGH (>+3 V) :
L = LOW ,(£ +0.5V)

For instruments with Option 001, preset inputs are
received from the R switch at pins 7 through 10 of
decades. IC4 through IC8. The R switch provides 4-
line, -8421 BCDinputs ta preset the decades when the
preset pulse occurs. WHhen the decades preset, they
preset to the Rswitchsetting and counting starts from
that walue, o .

i

8-16.

Models 5330A/B
N PRESET DéCADES AND 00001 DETECTOR

1C24 through IC28 form a preset down-counter. lnpixt
signals are receivedat P6A(2)and connect through the

N input one-shot to the preset down-counter. The N

input one-shot is enabled when a low main gate signal |

is received at PBB(5). N switch 88 supplies 4-line,.
-8421 BCD inputs topins 7 through 100f preset decades
1C24throughIC28. Wheh a presetpulse is received at

pins 6 of the decades, thedecades preset tothe N switch

" pettingand down-counting starts from that value. When

the decade BCD outputs (pins 1, 2, 15, 16) reach 00001,

1C23(8) goes low todisable the input one-shot and enable

the output one-shot. The output one-shot supplies a’
high output pulse to J12(32) and also drives the reset

circuits IC22C and 1621B to preset the decades.

A2 TEOUBLESHOOTING

INPUT ATTENUATOR

To check relay control lines, use a logic probe and
check for low control signal at P6B(7) for X1, P6B(12)-

.for X10, P6B(11) for. X100, and P6B(10) for DC. To

check proper relay closures, connect ohmmeter across
relay contacts (on component side of A2) and set AT-
TENUATOR switch to corresponding setting (X1 for

"+ K1, X10 for K2, etc. ).

_ DECADE COUNTERS

¢

To checkout and troubleshoot A2 counter circuits, set
counter controls for CHECK-F/MN mode with N = 1000
and M = 1000, Press start switch and check that 100
display gives proper sequential counts. Change M to
100 to give a 1-second count rate fox#he 101 display,
then repeat for each display tube., When a faulty digit
or column is evident, press the §TOP switch and use
a logic probe and Table 8-2 to isolate trouble to the
defective IC. Since the IC's are mounted in plug-in
sockets, like IC's can be interchanged to confirm
troubles. Waveforms for the décade outputs, reset
pulse, and main gate pulse are shown to aid in
trolibleshooting.

N PRESET DECADES 'AND 00001 DETECTOR

¥
To checkoutand troubleshoot these circuits, set coun-
ter controls for check F/MN mode with M=1and N =
100,000 (N switch to 00000). Using logic probe, check
preset inputs to IC24 through IC28 to ensure that N
switch and A10 are OK. Using logic probe, check pin
5 of IC24 through IC28 for pulse train output, then
check IC23(8) for 10 Hz output. Check IC22B(4) for
10 Hz output, When an improper output is evident,
like IC's may be interchanged to confirm troubles.

02844-1
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Models 5330A/B

=]

o .2V/cm -Slope
.2 us/cm
N = 00000

© .2v/cm isiope
20 ps/cm - Main
.2 us/cm - Delay
N = 00010

@ .2V/cin -Slope
1 ps/em
N=00010

.

" @ .2V/cm -Slope

10 us/cm
N = 00010

" 2Wem -Slope
10 psec/cm
N = 00010

-

10 psec/cm
N = 00010,

@ .2v/iem- Slope
.5 usec/cm

N = 00001
L2 = 00000
L1 = 00001
F/MN CYCLE
Press START

internal ag/ ,
Counter £ontrols; v P
SAMPLE RATE ... .. .FASTCCW
FUNCTION. . . . , . .RATE(except @)
ATTENUATOR. -, ., , . CHECK

N Switth, , .", . . ... see waveforms ..
MULTIPLIER . . . . . . X1

STORAGE . . . .. , . .ON

@ -« .2V/cm -Slope .

All wﬁveiorn;é’dc coupled through 10:1 divider probe.
- Center line of graticule is zero volts. Triggering is

02844-1
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- 8
PART OF A2 COUNTER ASSEMBLY (05330-60023) (NOTE 1) 53308 ONLY
- - TO DISPLAY AsseEmBLY Al —m —
T . . . ;
NoTes — AI3 AIS A4 BI 82 84 83" 83 ] o __Bl4 BI5S CI C2 CI5 CI3 CB

lm an‘IO‘l”MI

NUMBER TO unwmou
DESCRIPTION

I mnzn'

3° AYANGABLE ON SPECIAL QRDERFOR 6~
qI 7- DIGIT DISPLAY

¢

GATE
LIGHT

aiian - REOM o
=N OuT
TO MBI, ROT
Js2(32) FROM
- THRU AS(1)
\!7(.]!)
THRU
J7(88)
resef
FROM
' AS(8) o ‘ v 4 i i .
v A Dy L R Akl o el d e : , Pl L 00001 J7(AI0)
a8 Joe e O {55 gl ‘ B oo vk . } i £ ; ¥ i
2 ; S : : Fq g > T0 .
FROM
A7 s : N ; ’
o Mol — K Bl ; il et i : | e X100 FROM
) & : P R £ g S0 & S ‘ ! : a9(2),
; g 2 S S : : Ji2(7)-
/ | 1 ; ; : : 1 : ¢y ) THRU
. : ; AR 3 o ‘ . JT(A12)’
+N INPUT % s £ y
AS(H)

SIGNAL
Bla OUTPUT

!

il

I Al m
SHIELD

BIS. BRD\MD

[ AQ(I)

Jl
THRU
J7(A4)

BI3 B9 Al4 AIS - A5 A4 Al A2

Flgure 8 10 Counter Board A2 (5330B Only)
Sheet 1 of 2
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Section VII
Circuit Diagrams

A2 OPERATION “
COINCIDENCE DETECTORS

These circuits receive -8421 BCD inputs from A2
decades and -8421 BCD from the L1 and L2 switches.
When the decade count equals the L switchsetting, the
input pairs to each exclusive NOR gate will be either
both high er both low resulting in a high NOR gate out-
put. When all four of the six-input AND gates receive
all high inputs, a high coincidence pulse output is
supplied to latching FF IC18A and D or IC19B and C.

Wheh the count is below L1 and L2, IC19D(12) and (13)
are high which drivesIC19D(11) and IC20(7) low. With
transfer and IC20(7) low, IC20(3) is low and IC20(4) is
high. This lights the LO annufieiator light and pro-
vides a low output to q:e remote connector J12 on pin
12. . .

Assyme that L1switch setting is lower than L2 setting.
When the count is equal to L1, IC18D(11) receives a
high pulse to drive IC18D(13) low. .Since IC18D and
IC18A form a latching FF, 1C18D(13) will remain low
after the coincidence pulse returns to a low state.
When IC18D(13) is low, IC19D(11) and IC20(7) go high
to turn off the LO annunciator. With IC19A(3) and
1C20(8) low, 1C20(2) goes high to light theIN annunci=
ator and IC20(1) goes law to provide a remote indication

at J12(31).

When the gountis equal to the L2 setting, a high coinci-
dence, pulse drives IC18C(10) to a low state so that
1C19C(10):dnd (9) ate both high. This causes IC19C(8)
and 1C20(10) to go low to give a highoutput at1C20(13)
and a low output at IC20(14). The high output at
1C20(13) lights the HI annunciator and drives IC19B(5)
high. '

When the counter is inthe F/MN-HOLD mode, IC19B(4)
is high. . When the count reaches the high L switch
setting, IC19B(5) goes high and a low stop pulse is
developed at IC19B(6). The stop pulse connects to A5
to close the main gate when the decade count equals’
the high limit switch setting.

During the F/MN-RECYCLE mode, when IC20(13) goes
high, IC2A(1) (sheet 1) goes high to drive the reset
one-shot which in turn resets the decade counters.
Thus, during the F/MN-RECYCLE mode, the decades
count until the higher limit setting is réached, then
resets top and repeats the cycle. .

Models 5330A/B

A2 TROUBLESHOOTING
COINCIDENCE DETECTORS

Using the in-cabinet performance check, check that HI, .~
IN, and LOannunciators indicate properly, If not, re- . .
move 1C20 and check that HI, IN, and LO annunciators
all light simultaneously. If not, check A1l circuits.
bi§ iators light, replace IC20anduselogic probe
to check IC18, IC19, and IC20.

During,the F/MN-HOLD mode, check that count stops
on high limit set on L1 and L2 switches. If the count
stops on the wrong value or doesn't stop at all, use .
the following L switch values to isolate trouble tg the
faulty IC, sl '

Change IC No.

Set L Switch to* 8- L1
T —— oo — 1o
gt} o
Gt} e’
e ———

*Note: First (MSD) digit is for instruments with six-
digit special L switches.

During the F/MN-HOLD mode, if the count does not
stop on any setting, the output of IC10 through IC17is
probably shorted. First, isolate trouble to L1 or L2
circuits by setting L1 > L2 and check that IN light
illuminates. If trouble is in L1, replace IC10, IC11,
and IC12, one at atimeand checkfor propergperation.
If replacing IC10 throughIC12 does not cure thetrouble,
change IC13, If trouble is in L2 circuits, check IC14
through IC117. e ’

FOUR-LINE BUFFEH,STORAGE-

If coincidence cireuits work properly but the annunci-
ator or remote outputs are faulty, use Table 8-3 to
isolate troubles to IC20 iator drivers onAl, or

coincidence logic circuits IC18 and IC19, +

Table 8-3, Four-Line Buffer Storage Truth Table

N

N

Display vs Limits Input on IC20 Pin No. | High Output on IC20 PinNo. | Low Outpuyton IC20 Pin No. ! Remarks
' ‘ ~ Gas, Pins 1,8, 10, 14,15
Low (7) Low T 4. 3 are high, Pins 2, 5,
a 9,13, 16are low
¥ N ;0 ' Pins 3,1,10,114, 15
In (8) Low [T | 1 are high. Ping4, 5;
) .9, 13; !hrg?(ow\ ;
High ' . Pins1,3,7,8,15" | &
18 ,(10) Low 13 14 are high. Pins 2, 4,
(not overflowed) o 5 9 16 are low
Overflow (9) High 16 15 : s
02844-1
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Q® .2v/im -Slope
* 5 us/cm - Main
.2 us/cm - Delay

]

.2V/cm -Slope
2 us/cm -'Main
.1 us/cm « Delay

. .zv/cm_(sibpe‘
2 us/em’ *

-0 .2V/em +Slope
2 us/cm

. ~.2V/cm -Slope’

5 us/cm - Main
.2 us/cmn - Delay

.2V/cm +Slope
2 us/emg;

.2V/cm +Slope
2 ps/em -

.2 V/cn; +Slope
2ps/em

All waveforms dc cpuﬁled through 1051 divider probe.
Center line of graticule is zero volts. Triggering is

interal ac.

- Counter Controls:
SAMPLE RATE FAST CCW
FUNCTION F/MN CYCLE N
INPUT . 2 MHz at 100 mV rms
N Switch . 00001 .
MULTIPLIER , t s X1 B
"L1 Switch - 00010
L2 Switch + 00005

02844-1
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PART OF A2 COUNTER - ASSEMBLY. (3§330;60023) (NOTE 1)
REMOTE - OFF v "Lo* "W
LIGHT TRANSFER LIGHT ~LIGHT »

J8(B) | . T0 Al
THRU PI(CHY

+ - Section VIIT
Circuit Diagrams
: Il“l -
oIgLZI rboﬂmi
ThRU N TR

10 Al
PI(A3) ! J7(812)
B

TO Al T0 Al
PI{CI4) PI(CIO)
Cl4 clo

HOLD FROM
A9(14), 12(3)
THRU J7(A4)

- s Pty A3 TG M2 AL AT AN
\—— FROM, L2 SWITCH S10 THRU Az — |8 \——FROM L2 SWITCH SI0 THRU A12 —

A4 ; ‘< L h.
FROM LI SWITCH>S9 THRU All
- . o . Ve . / P

Figure 8-10. Counter Board A2 (53308 only)’
’ Sheet 2 of 2
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e . LR ) . e . ‘4( B ) T
v . o Sk
@ ). ‘:. f - ."~r ': , v <,
;', . s ! P ? b ! o 4 LY
RS v i ; 4
A A3 A14 orshATlou Ty i RN e ‘
A3 serves as the ml.ln m‘t'erconnecung wlrlng bm,d ol
* for the counter. The' wh‘ug diagrgm at the rightis. -
- drawn to represent the physical layout of- PCboard . -
- a8 viewed:frgm the bottom of theé instrament..: 'l'he‘ L ke
diagram gives immediate point-to-point wiring. - v
example,ithe xw‘A'I‘TEN control gignal at Aapsn(l ‘)- 4 ' R
comes !:rom either” Aﬂ(s) Qt'J'lA(lO) v o . . .
A3, A14 TIOUBLESHOOTING ' d
A3 lnte:;ponnecta to A14 via n a-sectlon pressure pin ' . :
comnector-J7A, B, and C. The ffiterconnect diagram |
can be used to chock continuity from the bottom of A3
board to the rémote connector J12, ‘Likewise, con- Gkt .
tinuity checks can fie made from JGA and B to circuit ¥ , g
points on-An " . L L
’ NN S ' N A &
"y T 3 M ‘i
3 Al b . »‘ N i ’ o - . :.‘
3 2 . U ) 5 .
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S . RN ¥
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% . - .
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A . i o . .
‘ v s .
B, ‘. /;, . JR L
a : ¥ . ) : ‘ \,.
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: £ 7t ) ¢ A3 INTERCONNECT ASSEMBLY
|7un,r-=sun|=n|:'n Il M 10'L K9 JBT H 6 F 5 E 40 3 ¢ 28 | A ‘“”-WNOTEI .

: (L) l9
As emz coumm. ASSEMBLY
J K L M N P R S

i 12 13 14 15 ‘5 6 7 8 910 Il 12 13 14 8

. . “A6 TlME BASE . ASSEMBLV )
A8 C oD EF W UKL MNP RS

'T Al4 REMOTE, INTERCONNECT '8
ASSEMBLY (05330-60024)

ATTEN XI
REMOTE
SELECT
RESET
3
W 5
MAIN GATE
CONTROL <
“ OVERFLOW &

MULT “X1
SELECT
HI
Low

Figure 8-11. Inter¢onnect Board A3
Remote Interconnect Board A14




Section VI, / oo R B . Models 5330A/B
Circuit Diagrams_ . s

A4 OPERATION » v o i : A4 ADJUSTMENT ¥

Ampnner/trlgger A4 recelvas lnput signals lrom the With 10 MHz applied to counter input, A4R10is adjusted
attenuator circuits on A2 via J6A(14). -Differential for maximum sensitivity. An HP 651B test oscillator
. amplifier Q1A,.Q1B, Q2, and Q4 connects-to a.con- . * is required. "Proceed ns]lollowa:

_ stant current’source, Q3. The level control supplies

‘a variable +3 volt reference to Q1B gate to set the. ' . -a. Set Counter controls ns tollowu.
" erossover point between thedifferentialamplifier out- a
- put and the threshold of thetrigger circuit. C13, R31, SAMPLE RATE ' ‘ snghuy CW out of PWR OFF
. andCRS differentiate the trlgger circuit output for the FAST-NORM-HOLD NORM, "
" - slope; and C14; R32, and CRS6 for the +slope. When ' MUTLIPLIER 104 L.
* the SLOPE swltch is sef to+, +5 volts is applied to FUNCTION . RATE.
CRS through R40 and R31 to lnhlbit Q7 output. The ' . STORAGE ON
. negative pulses. applied to Q9 base will trigger the. = SLOPE +
output one-shot to produce positive pulses for Q11. - | A'I'I‘ENUATOR X1
Q11 feeds output pulses to A5 for further routing. The = - AC-DC pc! - .
output of Q10 is not used.. During remote operation, ' LEVEL PRESE'E . b+ 4
thie LEVEL control can be set to PRESET and an ex-: N Switch : 1000 - . .
ternal +3 volt lével can Msed at J12(26) to' remotely ',
. /set the trlggar level.
. "/ . . b. Conneqt 10MHz atO. 1Vrms to INPUT connector
- A4 moua&s OTING

) o 0 c. Adjustinput level unit dlsplaylgunstable, Admt
" Check + %{gnd +5 1 DC voltages. Check input‘signal A4RI0 for stable display. o

at pin 1 f nimum 100 mV rms. Chéck waveforms
to det defective stage. Trouble can be further d.. Repeat b and ¢ until A4R10 is ad)usted for maxi
iso by voltage and r t : ts mum sensitivity.

.\ .05V/cm +Slope, . - o v‘.DSV/cx’ﬁ}Slope. . o IV/cm#Slu.pe
20 pus/cm R © 20 us/em - L 20ps/cm .

05V/cm -Slope . ® .2v/im +Slo'pe ; 0 SV/cm -Slnpe- ¥
.2 ps/em . sy .2 pus/em Gy frksd 20 ps/cm‘ ¥

,g . -
All waveforms de coupled through 10 1 divider probe Conter lme of gratlcule is zerd volts.-
Triggerlng is internal ac. &

Coiinter Controls: - . ‘ ) ) ‘

AT'I‘ENUATOR raws 21
L'AC-DC. | . ., . AC : ' .
SLOPE . |, -, , ., ., + - - '
/ LEVEL. . . . .\ v rns SET
INPUT . ... . . . .+ .'s . 10 kHz at 100 mV rms
8-22 ) ‘ o - 02844-1



Models 5330A/B -

\

v
#
’
N t
1
p
.
. .";
W e
L
P
’»

a8




/ Section VI
Circuit Diagrams -

ASSEMBLY (05267-60002) (NOTE.I)_° : ) ) ’ . / v

PART OF A3 =~ PART.O A -60002) (NOTE 1)

,

tRow
A206(A14)
SHIELD
GROUND

FR
A2U6(A13,15)

NOTES |
. REFERENCE DESIGNATIONS vnmm THIS
. ADD
ASSEMBLY NUMBER TO Aslnzvmlou
FOR COMPLETE DESCRIPTION.

N 2. UNLESS OTHERWISE DIDOCATED
4 i " RESISTANCE IN OHM:! .
44 CAPACITANCE IN ncoumos.

FROM A8(1,2) i »
6,13 A CRIO IS A THREE JUNCTION DIODE.

™

PART OF A3 . i SNPLFIER OUTe 10 Asi@)
g | |
(05330-60004)(NOTE 1)  PART o | : i )
. REFERENCE DESIGNATIONS
oy | A3 A4 A9 Al4

cl—2l N
CRI—10

J7 a2

P7
. o ar=n
RI-44 | RI

axn
~n

€35
RI920 ©
Q1A Q18 >
[ ]

A4 OIV(BOTYOH VIEW)

. ’ . 5 e - . : " Figure 8-12. Amplifier/Trigger A4
. . , : : . : . 8-23
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Section VIII .
Circuit Diagrams ' "

A5 OPERATION

GATE CIRCUITS

The gate circuits serve to route the signal input and
time base signals to the proper points during the
various nmode of operation. The gates are controlled
by selector switches on A9 or from the remote pro-
gram connector J12. Figures 8-5 through 8-7 show
the control lines and signal paths during the various
modes.

MAIN GATE FF - .

IC6B is controlled by the set, reset, J, K, and clock
inputs. The set and reset inputs override all other
inputs. When IC6B is set (Q is low), the main gate
will be open. For main gate operation during the
various modes, refer to Figures 8-5 through 8-7.

Models 5330A/B " .

SAMPLE RATE, TRANSFER AND RESET
CIRCUITS . .

When the maln gate closes, IGBA(1) goes low to set
the sample rate FF (Q = high, @ = low). This will
cause the transfer an-ahot to supply a low transfer
output pulse. When IC6A(14) goes low, Q4 turns, off
and C2 (or C2and C!f) charges through the sample rate
potentiometer. After the delay set by the RC time
constant, Q2 and Q8 conduct to drive IC3B(6) high.
When IC3B(6) goes high, IC6A(3) goes low to reset the
sample raté FF. Since IC6A(14) also connects to
ICTA(2), the main gate FF is held in the reset state
for at least the durationof thesample ratetime. When
IC6A resets, the reset OS provides a low reset ogtput
pulse at IC3A(3) and a high reset output pulse at the
collector of Q6. The low reset pulse connects back to
ICTA(13) to inhibit the J input of the main gate FF.
When IC7A(2) is high (IC6A is reset), and ICTA(13)is
high (reset pulsg is over) and when no printer hold off
is present at A5(M), then ICTA(12) goes low to drive
IC6B(9) high. When the next clockpulsearrives, IC6B
sets to openthe maingate. Timingdiagrams are shown -
in Figures 8-5 through 8-7. When the FAST-NORM-
HOLD switch is set to FAST, Q5 is on and K1 is de-
energized. Q5 acts todecreasethetime constant of the
reset OS during fast sample rate times. :

© .2V/cm -Slope
50 us/cm - Main
5 us/cm - Delay

20 ps/cm

QO .2V/cm -Slope @, .05V/cm -Slope &
50 us/cm - Mdin - 10 ps/em | .-E 5 ms/cm
10 ps/cm - Delay FAST CCW NORM CCW !
" 8 SAMPLE RATE SAMPLE RATE . 1

Triggering is internal ac.
Counter Controls:
SAMPLE RATE. . . . . o
FUNCTION . . . .. . /.

N Switch. . .. . . . . .
MULTIPLIER . . . . . .
STORAGE . . . . . . . .

.2V/cm -Slope B ]

All waveforms dc coupled through 10:1 divider probe

.1 V/cm -Slope
50 p.s/cm Main
5 us/cm - Delay

.05V/cm -Slope

Center line of graticule is zero volts,

8-24
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START CONTROL

- FROM A9(H),
J2(20) THRU &
JT(AT)

“00001" SIGNAL
FROM A2P6(A7)

{FOR USE WITH
SPECIALS)

PRINTER HOLDOFF
FROM A2P6(AI)

STOP CONTROL
FROM A9(F),
A2PE(AS), y12(22)
THRU J7(A9)

RESET FROM A9(M),
JI2(28) THRU J7(B4)

STORAGE CONTROL
FROM A9(E),J12(23)
TNﬂU JTianm

Fhom mm..uz(zm
THRY 7

SAMPLE HOLD
FROM A91l7) Jitn
THRU J7 (A1)

F/MN CONTROL
FROM A9(P),Ji2(4)
THRU JT (A6)

TIME CONTROL
FROM A9(R),JI12(34)
THRU J7(C3)

RATE CONTROL
FROM A9(T),J12(16)
THRU J7(C7)

+5v

M SIGNAL
FROM A6(8)

SIGNAL
FROM A2P6(A3)

AMPLIFIER OUTPU\‘
FROM ‘A4 (12)

cHecK CON NTROL
FROM A9(C), J12(9)
THRU J7 (81}

CHEGK CONTROL
FROM A9(12)

CHECK SIGNAL
FROM A6 (J)

Section VI
Circuit Diagrams

o

RESET TO
A2P6(88)

TRANSFER TO
A2P6(AIS)

MAIN GATE CONTROL
TO A2P6(BS), Ji2(30)
THRU J7(B8) .

. "NOTES
- REFERENCE DESIGNATIONS WITHIN THIS
N INPUT nmn ARE 'ABBREVIATED. ADD
‘TO A2P6(A2) ASSEMBLY NUMBER TO ABBREVIATION
. < FOR, CM:T: DESCRIPTION.

TO A6(5) . 2 UNLESS OTHERWISE, mmcnﬂr
R ¢ RESISTANCE (N OHM:
! o CAPACITANCE IN HCOFARADS.
F/MN TO -
1 um . .

LMK M!lGNlL g . REFERENCE DESIGNATIONS *
YO A6(4)

- v
Gate Control A5
% © 8-25




- the decade dividers.

Section VIII
Circul} Diagrams L .

A6 OPERATION

1 MHz OSCILLATOR |

The internal frequency standard is generated by 1 MHz
crystal controlled oscillator Q1. When S7 is set, to
INT, the 1 MHz output-feeds to shaper circuit IC4B
and IC4A IC4C(10) supplies 1 MHz pulses to FREQ .
STD output jack J11.. The output of ¥C4D(13) provides .'
an output to A5(12) for a cheék signal ard also to
IC3A(2). When the countér is not in the F/MN mode,
IC3A(1) ise high and IC3D(12) is low t6 route the 1 MHz "
through IC3C. Decades IC1 and IC2 are gated divide
py. 10 IC's that provide a +10 output “at.pin 13 when
pin 14 is held low, ' The decade reset line requires a
high reset‘pulse. to,reset the decades:. When the X1
MULTIPLIER is /elected, the 1 MHz goes through'
Q4 and IC3B to A6(8). When X10 MULTIPLIER is *
selected, the 1“MHz routes through IQIA,' here it is
divided-by-ten to supply a 100 kHz ohtJ to' IC3B. ).
During F/MN mede, IC3A is- disabled and IC3D isy
enabled to, route the check or amphﬂer signal through -

‘e ;o ‘- N /;u $
T ‘Models 5330A/B '

. isolate troubles to an individ

A8 ADJUSTMENT ' '

1 &

N ’

A8 TﬁOUBLESHOOTING [ “

i

Eitheta loglc probe ‘or, an oscillqscope onnbe used, to.
ic er stage: Wave-

‘forms are shown fo: key pomls

Thia adjustment consists of displaying the 1 MHz
-oscillator output on the verticdl output of an osculo-
‘scope. A'frequency standard is’ used to trigger the
horizontal input. A6CS is adjusted for minimum drift
on the scopedisplay.. An HP107AR frequency standard
and an HP180 oscilloscope with 1801A.a.nd 1820A7 lug-
ins are req‘uired n v .
‘g
- a, On counter rear panel set FREQ STDtoINT a.nd :
connect FREQ STD output to oscilloscope vertieali input

¢ Connect 1 MHz irequency standard to oscﬂlo- .

scope trigger input i

/Set osculoscope controls for 1' MHz display and
auij}ét AGC.’; ff)r minimum drt(t of display.

© .. 2V/cm+Slope

. .5us/cm .5 us/cm,

.2V/cm +Slope * .
S e

! '@ . 2V/cm +Slope
! .5 us/cm

P ganar

. .2V/¢m +Slope B 2V/em @ :2V/cm
0 2 Ms/cm o 40 ps/em / 2us/cm 4 o
v . MULTIPLIER’ X100 MUTLIPLIER X1
All waveforms dc ¢ pled through 10 1 dxvidet probe Cenf#r line of graticule is zero volts.
Triggering 15 mter yal ac. o . '
> = Q\ ¥
Coufiter Controls
. Lot .
" INT-EXT. . Wt e s . .. INT
' FUNCTION . . .RATE
INPUT. ... ', .None
. N Switch . . . .. .. 00000
e Pt e :
t i f
8-26 - 02844-1
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X -

L & ! " .. v
4 . ¥
Ic1 AND 1C2 CONFIGURATIONS
ICI nnd IC2 may be 8-pin or 16-pin packages. Two 8-pm packages may teplace or be xeplacpd by one'16-
pm qnit as shown in the dlagrams’below .
i M 1820-0i98 ! 4 is20- 0198
. T 4
"r
. Z{ .
: '
¢ 1820-9
. ‘e " oais
' g | “
e . One WP 18200108 15 4 One HP 18200199 i reploced
replaced by tio HP - i »  byone HP 18200413 and one
N A 18200412 or two'1820-0413, ¥ o HP 1820-0412 or two 1820.0413,
s Reset | Reset )
02 9 Gate Gated 10
’ inpin | Input | Gonwrol | Output " cirry | Vec | Gna
* 2 1. 18" 14 13 4 |8 3
. 9 [ -8 6 5 |12 [ 1"
\ 18200412 & 2 1 8 [ 6 | ™s 4 |7 3
t I!&ﬁl} 8
i 1C_Pin Numbers d :
\ *
’ . ' e .
’ (A) . .
- v
l
4 1
: : (s) .
e -
- [ e




‘ = b * T . s , ) s 7 » .
- "‘, o=t “ a . 5 . ) . - N C ¥ : ; D : . N
- &7 e vt d IR e 2 e 2 . B \ ; ool v .
& : kot Loe s e o LS . . . . e : " ) . - Section VIII
r Cal o o i" st e . : .. Circuit Diagrams *

"

. [ MHz | SSEMBLY (08336 oren ' PART OF -Al4 REMOTE , - T
) B e g = : > [TERCOWECT . INTERCONNECT " . RN ;
& T e M Gt ‘ : 4k“ AQSE BLYmuo- ) ASSEMBLY (05330-60024) . .

NOTES

REFERENCE DESIGNATIONS U‘I’N ms - . b4
" ASSEMBLY ARE ABBREVIATED. ‘po ) :
ASI{*V NUMBER TO ABBREVIATION

FOR COMPLETE

2. IHI.!S! OTHERWISE INDICATED: . .

STANCE IN OHMS; .
CAPACITANGE N PICOFARADS; 5 " L -
INDUCTANCE IN MICROHENRIES'

3 (#) INDICATES  SELEGTED . . = -
; mﬂllmm VALUES SHOWN
+°, 4 AVAILABLE ON SPECIAL ORDER. & .

5., PIN NUMBERS N_ON SCHEMATIC - i
' -ARE Foa rn: gowrrs T THE 1.G.'s. O .
) THE DECADE DIVIDERS MAY BE IN 8-PIN . . .
B OR le-Pm PACKAS ' SEE coumuamous . et
. %.BELOW.COMPON T'LOCATOR. IC e ol : 4
d NOT. &ytnu:n WHEN 8-PIN PAC Aa:s ’
RE

CHECK * [ i * . FEF o e R .l!v - . ,. i
SIGNAL s gmm‘qe DESIGNATIONS ; * ) .

d E A3 [P CI PR\ . .

To
AS(12)

’

FROM
AS5(F)

FROM
AS(E)
FROM
AS5(10)
‘

FROM
AS(L)

g . . Aom
w(2) - 2018}
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Models'53304/B 8 , " , .. Section VIIL
. / . Circuit Diagrams
. (O C .
A7 OPERATION A8 OPERATION |

I

:"f““::g ::l‘:u::":;'r ‘:u‘;’“fq b Aul’e %*:;‘:15 dolay. This assembly supplies +12 volts. The.~12 V output
1s.uséd to’ power most of the circuits in the counter. - provides operating bias for the +12 volt regulator and
Th +5 1 volt section receives operating bias from _vice versa. The -12 volt supply also provides oper-
volt supply. Regulator Q1 is mount’ on th e‘ _ating'bias for the +5.1 volt regulator. If either the

rénr of t!’:e counter chassis. B +12Vor-12Vregulntor overloads, the interconnecting
X operating biases will cause both regulntors taturn off

Ry " to protect , the supply. To restore power, either de-
/. A’ TROUBLE"‘OOT'NG  press Agﬂl or:interrupt the 115 volt lnput, power.

ey ' WARNING
" A8 ffRQUBLESHOOTING
USE EXTREME CAUTION WHEN TROUBLE- PR
- ' SHOOTING THISASSEMBLY. +175 VOLTS 18 v g CAUTION
'PRESENT AT SEVERAL 'POINTS ON THE o »
BOARD, ' : i _
i ~ Do not short the heat sink plates on Q2 and
¥. ! : . Q5. The platea areat the collector potential.
" H the power supply is twarloadlng, perform V°1h8°. Tt o output, press RESET switch ABSL. If still over-
and r late trouble tothe loading, make voltageand resistance measurements to
power sypply or to ‘external circults If trouble 18 jgolate trouble to power supply or toexternal circuits.
external to power supply, turn power OF F, then re- If trouble is external to power supply, turnpower OFF,
mave PC boards receiving the +5. 1 volts untll over- then remove PC boards receiving that particular volt-

load is lnolnted .t° a pﬂ‘lcular PCboard, . ' "age until overloadis isolated toa particular PC board.

e




-+ 5V _NOTE 4

08330-0-14

Figure 8-15.

4
. . Section VIII
. = » . . ¢ Citcuit Diagrams -
. PARTOF * PARTOF . ) . '
- gt ‘ . o - A8 12 VOLT POWER SUPPLY ASSEMBLY (05325-60003)NOTE 1) ' ‘ ’
¢ ¥ i " - 20" 4 iy @ 250me
4 . . : NOTES =~ ¢ '
! ' I REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
) SEMBLY NUMBER TO ADBFEVIATION
‘ FOR COMPLETE DESCRIPTION. \
G 2. UNLESS OTHERWISE INDICATED:
) . ! RESISTANCE IN OHMS
” - CAPACIT IN PICOFARADS;
‘ { INDUC IN MICROHENRIES
° / ”‘ 4 ¥ 3. ASTERISK (#) INDICATES SELECTED
// 2, o 4 4 COMPONENT, AVERAGE VALUES SHOWN
l/ b t 4 CURRENT QRAIN 5330A = L1A, 5330A ’
// ! : WITH Li=1.3A, 53308 1:4A, FOR EACH
/ iyt . ADDITIONAL DIGIT ADD .IA.
‘ N i REFERENCE DESIGNATIONS '}
: NO
—_guum.e RATE] - 3 emhn | o s =
W ‘——-1 a ° one | oo
LA ; ; i
T 'si : ‘ ¥ 2 |
LiNg (.,_‘._ﬂm_r\_,._o.‘l% WT-BLK" i 2. . p7
'ﬁ?}" al ! on-: l,m—g
. . RI= Ri=)
< CIA ?Jsv ' p si,6 si ”
501 ; ] 3 T
S6  WHT-BLK-YEL ) : wi
D 1R 1 xw
=] T, e S
L : HT-BLK-GRN
s 3 - . ‘
£ 5600 - g « P 2 il . : .
e : R ; : =2V @ 250ma ¢ R . . o
i 4 A7+ 175 VOLT AND +5.1 VOLT POVIE ‘SUPPLY ASSEMBLY(uszHoo!zxuots ) . ‘
€ 1 q * g . i
. K 3 +1g5v :
—t .
: ‘ % Ve PART OF AS ’
, / § INTERC gn cT
. / (05330£60004)
» " 4/ . # e
v ¢ AL
NI 3.
) . S IR
8 - —IEV
' FROM A8
Hooe 3,14 ‘ i

Power Supply Boards A7, A8’
Y ©oo8-20.



Section VIII
Circuit Diagrams

8-30:

A9 OPERATION
When J12(10) is low, all front panel switches are in-

operative except POWER and RESET.. The potentio-"

meters are still operative. Whenthe counter is notin

remote control operation, A9(L) is high so that all IC |

inputs are held high except IC1C, IC1E, and IC1A. As
an example of operation, the MULTIPLIER switch

routes the low output of IC1F(8) to one of four outputs

to select the corresponding multiplier value. Notice
that the RESET circuitsare AC coupled, switch 83 will
ground'IC1C(5) when depressed. Whenthe FUNCTION
selector switch is in between detents, IC1C(5) is also
low. When IC1C(5)goes low, a momentary reset pulse

able the check signal gate on™M5. -

is generated to reset the counter, Whenthe ATTENU- .
ATOR switch is in CHECK,{JC1E(10) goes high to en-

N

Models 5330A/B

02844-1
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pRPets

FROM

212(10)
THRU L cit S T

J7(8 3)
(NOTE 4)

. _GAN
.
PR
P
R2 30l o
50K 30 4
s2
/

. T0 0 T0
A4(3) A4(a)  A2P6(A9)

10

REMOTE
LIGHT

T0 - T0
AS(K)  AS(N

B . 'NoTES -
: I REFERENCE DESIGNATIONS WITHIN TH
. o " RSGEMBLY ARE. ABBREVIATED. ADD

T0
2. UNLESS IWISE INDICATED:
,  RESISTANCE N OHMS,
. CAPACIJANCE IN PICOFARADS;
. v 3. re— DENOTES DETENT POSITION.

3 '5330A MODELS SELECT RATE, TIME
OR F/MN - MAN ONLY.

" /4 WHEN PIN L IS HIGH, FRONT PANEL

4 CONTROLS ARE OPERATIVE.- A LOW

AT PIN L DISABLES ALL 'RONT

PANEL ol

C EXCEPT 30WER,
SAMPLE RATE, LEVEL AND RESET.

. ‘ e L ) ' i
. " o e . 8 oo
. 5 7 « . « -
) ) ' oo . . . N v
. . ) * ’ ’ Settion VIII
o v » M X . Circuit Diagrams
: : : g - * . . ' h
B 3 " ., oL - . N .

)
. Fi L
.“.
X
l
N
;
N B
oA o ; &
LI N U, E D~ |4
) . o
HOLD I CYCLE |RESET . STOP (STORAGE |-SLOPE |+SLOPE
- e . [N o e, i .

o . h .
T e ah ko

‘10 - 0 S0 0 T0 7 10
A5(8) _AZPB(AS) A2P6(89) AS(R)* = = Aﬁ‘(sl A2PE(BI1) ‘ZPS(!!Q) =

“ P ¢ .
LS . } Yoo R \ o
' . ' : '- v E h '.‘ . R . ] o © ”
. \ N ) 7
: . . . o .
i i S .
,; - . . - ', H .
. ’ N e Cte A
. . * . . . )
N . osss0-0-18 - Lot | R - .
V . ‘ r
. L' i ) rad ’
P S e :
kS K N / b p
o . . i te, Figure 8-16. Switch Board A9
. . D . . 8-31
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Models 5330A/B

- §8 AND A10 OPERATION

Thumbwheel switch S8 is a decimal to BCD convérter:

Section VIII

Circuit Diagrams *

Table 8-4. 'S8 and S9 Truth Table

S

A ground is applied to S8(5) from A2J2A(8). As an
example of operation, when the number 7 is dialed in
on the switch, pins 1, 2, and 7 are grounded to repre-

sent a C, B, A output (4, 2, 1) to A2 decades. Table
8-4 shows the switchtruthtable. A10serves to inter-
connect the switch outputs to A2, -

S8 TROUBLESHOOTING

5

A quick way to check the Nswitchis to set the counter
in the CHECK-RATE mode with N = 00000 and M = 1.
Using a straight edge, rotdte all switches to 11111,
22222, etc., and “check that readout corresponds to

“switch setting. When a partick\‘lar digit is faulty, use Rk
alogic probeand Table 8-4 to check each switch qutput. ,

D C B A
Dg:l;’ailt gl“g'iba?r Output | Output | Output Output
—. |(Pin 6) [(Pin 7) |(Pin 2) | (Pin 1)

o " | H H H H

1 H H H L

2 H . H L H

3 ‘H H L L

4 H L H H

5 H L H L

' 6 H L L H

7 H L L L

¥3g L H H H

] L H H' L

1

b1

*

L
—
S—
oy

LT

Note: PIA is on undeni@e of board‘ .
A10 SWITCH INTERCONNECT ASSEMBLY

Note: P1A is on underside of board
A11 SWITCH INTERCONNECT ASSEMBLY

02844-1



-

S8-N SWITCH . * AIO SWITCH INTERCONNECT
(05330-6000) ____ . _ 05330-60005) _ _°

PART OF A2 COUNTER ASSEMBLY
105330 - 600 (05330 - 60023}

o s i

Al
89 )

83

Al
) a4 )

AS




S9 LIMIT ! SWITCH (L /

All SWITCH INTERCONNECT
-_(05330-60025)
B

Section VIII
Circuit Diagrams

&

PART OF A2 COLNTER ASSEMBLY
_ (05330-60023)
= e T )

Bty

Figure 8-17. N Switch S8
Switch Interconnect A10
L1 Switch S9

Switch Interconnect Al11

8-33



Models 5330A/B

Section VIII
Circuit Diagrams

S10 AND A12 QPERATION

Thumbwheel switch S8 {8 a decinfal to BCD converter.
A ground is applied to S10(5) from A2J4A(8). As an
example of operation, when the number 7 is dialed in
on the switch, pins 1, 2, and 7 are grounded to repre-
sent C, B, A outputs (4, 2, 1) to A2 coincidence de-
tector. Al2serves to interconnegt theswitchoutputs.

$10 TROUBLESHOOTING

A quick way to check the Lswitches is toset the coun-
ter to the F/MN RECYCLE mode withM= 1, N= 00001,
and both limit switches to 00000. Using a straight
edge, rotate a limit switch to 11111 and press start
switch, check that display corresponds to switch
setting. Repeat for 22222, 33333, etc. When a par-
ticular digit is faulty, use alogic probe and Table 8-5
to check each switch output.

Table 8-5. S10 and S11 Truth Table

D C B A
Dz::‘irsnwailtchlllughi;elr Output [ Output | Output | Output
(Pin 6) | (Pin 7) [(Pin 2) [(Pin 1)
0 H | H H H
1 H ‘" H H L
2 H H L H
3 H H L L
4 H L H H
5 ! L H | L
6 +H L L H
1 H L L L
8 L H H H
9 L H H L

Fa

Note: P1A is on underside of board

Opsaa-1



'

a5

@1 2
@ 2 -
< % - ix
o B
mm A * = Dol St = - , B s
Egl - = 8 @ 8 S 8 8 8§ =.8 8 s g8 8 8 s 3 8 i3
.- 8 g g8 §885 == oow § 88 & 83 g
33 2 o 3 2B 8 8 S8 B2 89 8 85 8
NO 3 2 3
e 3
W (i 5 ¢
[ :
m < o < o o ! o of « < o o ©of o
g %
BRI N AR TA gtins
7/ =& NTAK A/ SG KA NTAC X
FI SN 2 9~ - & Te w e m m 9o
< < = < < 3 = 8 & & <« < 3 3
N s /1 e
_ _ = i \J-,\.....\...\ PR, 0 0 e ey
8 ]
N_
Z ¢t
35 : :
x8|- e
29,
2 :
33 - -
= > e
B E o
2 . .
g :
Ee L it nd s .VL.: = 2 o AL -
_.ln. AN K7 / X 7 KA KA KX AKX
. © ~ L = ~ LI » ® o~ - = L =~ L
) N % A \\ﬁ ﬁ NN AN AN AN NN
.
|
N - fo - i o o |- |~ [~
o
IIU_ g % s
m : :
=~ : t 5
Wm o0 ¢ CE-¥. dac Lb dadad:
29 4 pe s i Yeoy s e G bt (U8 it dn tees (RO B8 S Taens S
~g :
[
g =}
9 -
o . P - -
© © e
5 . 2
(2}




Figure 8-18,

4 Section VIII
“ Circuit Diagrams
'
SIl RESET SWITCH (R) ' Al3 SWITCH IN ERCONNECT PART OF A2 COUNTER ASSEMBLY
{05330 -60001) (05330~ 50025) - .. 05330-60023)
l, L ;
o2 6 ®i e .
T o > 2 O :) B8 D A 1€900) .
0B 15 3 { . K
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L2 Switch S10

Switch Interconnect A12
R Switch S11 (Option 001)
Switch Interconnect A13 (Optiol 001)
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03e 03¢
t
100¢ 104 a
100 8 0do
100 & f——————————— 10%p "
100¢ 104 ¢
¢
FOR
edd ~ 28 | 7 oieir
SPECIAL
. A Q)
) (NOTE 1)
GROUND o
e i g,
{ “oiGiTaL "} 5080- 5364
{ RECOROEN'; SEE TABLE 2-3
-
[
HOLD OFF
FROM ¢ | For
PRINTER 6 DIGIT
SPECIAL
o [ ORDER
o (NOTE 1)
INT
A
TO PRINTER _ f
0' o \ 102a
0'a B - 1020
B
0's : 1028
0! ¢ - 102 ¢
030 103 A




L g

NOTES

FOR STANDARD INSTRUMENTS
THESE OUTPUTS ARE FLOATING:
PROGRAM DIGITAL RECORDER TO
SUPPRESS UNDESIRED PRINTOUTS.

SPECIALS

FOR SIX-DIGIT SPECIALS, PINS S,T,U,V
OF AIJ8 PROVIDE 105 BCD'DATA (MOST
SIGNIFICANT COUNTER DIGIT).

FOR SEVEN-DIGIT SPECIALS, THE BCD
COLUMNS ARE:

g

A198 PIN NO.
"< 15 THRU 18 100
, STHRU®B 10!
E THRU J 102
M THRU R 103
L,9,10,K 104
R 11 THRU 14 108
S THRUV 108
BCD WEIGHTS
A=)
B2
XX} .
‘D=8

FOR REMOTE OPERATION, THE FOLLOWING MUST
BE SELECTED (SEE PARAGRAPH 2-15 AND TABLE
2-2)
A REMOTE SELECT
B. FUNCTION (SELECT | MODE WITH OH
WITNW CHECK).
3 ATYENUATOR OR CHECK (1 OF 3 LINES
,OR CHECK).
D SLOPE (SEL_ECT 10F 2 LINES).
;} MULTIPLIER (SELECT | OF ALlN{S),

Section VIII

Circuit Diagrams

-
: ) )
S .
v ¢
REMOTE SELECT . . . CHECK MODE SELECT *
0. A9IL) . 0 A5(3)
-
CYCLE -TO . AC-DC TO
A2P6(89) = A2P6(B10)
. .
LOW OUT FROM ATTENUATOR X100
A2P6(B2) . TO A2P6(BIN)
OVERFLOW FROM -_ : Yo ATTENUATOR  X10
A2P6(83) g v es T T To, AzPe(BI2)
' R - i N 4 Tie +
MULTIPLIER F/MN MODE SELECT
X1000 TO A6(1) B ‘ TO AS[E}
RATE MODE Ty
SELECT TO AS(D) ’—‘—"‘—L ; 2368 (a61
MULTIPLIER h . ‘ MULTIPLIER X1 .
xi00 TO A6(3) < ESE ® 10 A6IN)
MULTIPLIER . " SAMPLE HOLD
Xi0 TO A6(8,2) . : NC | 0 AS(N
"" T 1I°"1°1r°r°1°1r°1° 1T - N .
(B = \ ) -t
‘1 18 17 16 15 a3 2 T 0 e 765 e T T s waTiNG
\ - | CONNECTOR
1 : | HPI281-0084
(3635 3433 3% 3130 29 28 27 26 25 24 23 22 20 20 19 |  (AMPHENOL  u
\ e f | .57-30360)
\
" Ne
GROUND FROM . SAMPLE NORMAL
A8{5,8,7,8) RS 10 AS(K)
TIME MODE
SELECT TO “(C).——"_‘.— . START 70 AS(9)
:,(‘l’s"/,:{«“o" -_ . STOP T0‘AS(6)
+N OUT FROM ) .
A - STORAGE T0 A5(I!)f
IN QUTPUT FROM _- . o
Pyt it —_— L« +si0PE TO AG@
MAIN GATE < ’
. CONTROL FROM - SLOPE' TO A4QO)
AS5(5) .
HLOUT FROM TRIGGER LEVEL
A2P6(B4) O A4(3)
\
RESET TO ATTENUATOR X1
AS(R) . T0 A2P6(B7)
R . ' 09330-0- 18
.
2 A
R .
PR . , "
t
. .
. . )
J Ny
) : . o -
o = ‘ ’ L . *
i . Figure 8-19. Digital Recorder Jack J8

Remote Function Jack {12
o 8-317
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CHANGES‘



% HEWL.ETT PACKARD
’:‘ﬁ-. MANUAL CHANGES

. . \ _
MANUAL DESCRIPTION ———  CHANGE DATE:  Ogtober 11, 1973
INSTRUMENT: 5330A/B Preset Counters _(This change'supersyffeg il earlier dited changes)
SERIAL PREFIX: 1224A . ® Make all dnm listed as ERRATA. .
.| DATE PRINTED: . JuLy 1973 *® Check the following table for your imirqnnnt‘s
serial prefix or serial number and make listed -
HP PART NO: ossagooon change(s) to manual.
- ) < - — )
¥ '
. IF YOUR INSTRUMENT MAKE THE IF YOUR INSTRUMENT MAKE THE
‘ HAS SERIAL PREFIX FOLLOWING CHANGES HAS SERIAL PREFIX FOLLOWING CHANGES
' OR SERIAL NUMBER TOYOUR MANUAL - OR SERIAL NUMBER TO YOUR MANUAL
D ’ .
A v
» NEW OR nevusz@rsm S h:
ERRATA >
Page 3-6, Figure 3-3: ' e

Change photo call-out #8 to #10. . .
Add photo call-out #9 to connector between two #8-call-outs.




MANUAL CHANGES MODEL 533)A/B Page 2

ERRATA (Cont'd)

» Page 8-17/19, Figure 8-10, A2 component locators:
Show A2R28 as being just right of A2RG6 — see illustration:

P Page 8-19, Figure 8-10, A2 schematic:
Change A2R31rom 6100 to 1800 OHM

»Page 8-33, Figure 8-17:
Change part numbers of S8 and S9 from 06330-60001 marwm.

»Page 8-36, Figure 8-18: .
MMWMS‘IOMSHMW1N31W&M

R .
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