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SERIAL PREFIX: 1040A.

This manual apphlies direetly to HP Model
5216A Elccironie Coupnters having serinl
prelix number 1040A,
o t

t

SERIAL PREFIXES NOT LISTED

- Fdr serial prefixes ahove lOdOA', a'"Manual

Changes" sheet is included withthis munual,

For serial prefixes below 10404, referto

Section VII, Manunl Changes, '
i
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MANUAL CONTENT

I
This manual {5 supplied to help you make best use o] your
instrament, The manual covers 8 sections of informuation
as [ollows:
|

Section I s nn introduction tg the instrament, Eleetrical

specifications are given, plus information on necessorfes,

Scetfon II covers inspection, power, mounting, pmking
shipping nid comection,

Seetion 111 outlines operating piocedures,
Scetion IV discusses technieal (lcmllb 0[ eircuit operation,

Scction V provides purfmnmm.e LllGCk truublobhuotlng, .md
mljuslnmnt procedures,

Scetion VI lists replaceable parts,
Seetion VII gives information un manual changes,

Section VI contains eircult diagrams with componem
location,

1 . :
HOW TO ORDER | ' '
To order an ‘operating an- service manual, contact your
nearest Hewlett-Packard Siales and Service office, Give
complete model, name and 8-or 8-digit serinl number, The
serial ndmber pl.lte is on the rear panel (see Parngraph 1-7
for serinl pumber system), Jomments on this maneal nre
welcome at any Siles and Service Office,

Muodel 6216A
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Figure 1-1, Model H216A and Accussm‘ies
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SECTION |
GENERAL INFORMATION , ,

1. INTRODUCTION

1-2," The Hewlett-Packard Model H216A is u 12,6
MHz Electronic Counter that makes {requency meas-
urements, period measuremeats, period average
measurements, ratio measurements, totaiizing and
time interval measurements, All electrieal and me-
chanfcal speeificatidps are given in Table 1-3, The
HP Model 52168A proyides these additional features:

n. Standard output {requency of 1 MHz,

b, Display storage pdrmits readingstobe displayed
while new count is heim made,

¢, Blanking [cature sHppresses tlu:- display of un-
wanted zeros when storape is on, .

d, Seven digit displayl using digital display tubes;
decimal point position i measurement units
displayed nutomatically,

e, Four-lineBCD cade utput of 1248"'1" state pos-
itive provided for use wit.{t digital recorder,

f.. Remote reset conlm_& is avallable through rear
panel BNC with contact elpsure to ground,

i
|

|

Table 1-1, Equipment Supplied

1-3. EQUIPMENT SUPPLIED

1-4, Equipment supplicd with the Model B216A is
listed in Table 1-1,

1:6, ACCESSORIES AVAILABLE

1-6, Accessories available for the Model 52 16A are

JAisted in Table 1-2,
- 1-7. IDENTIFICATION

1-8. Hewlett-Packayrduses a two-sectionsertal num-
ber mounted on the rear panel, Earlier instruments
use an 8-digit serial number (000-00000), The first
three digits are a serial prefix number; the Iast five
digits rofer to the specific instrument, Later instru-
ments use 2 9-digit serial number (0000A00000), The
first four digits are the serinl prefix nnd the last five
digits le[cr to the specific instrument.

18, If the serial prefix of your inbtrument differs
fromthat listedonthe title page of this manual, there
are differences hbetween tnis manual and your inslru-
ment, Lower serial pretixes are documented in Sec-
tion V11, and higner serial prefixes ure covered with
manual change sheets incleded withthe manual., U the
change sheet is missing, vontact the nearest Hewletl-
Packard Sales and Service Ollice listed on the inside
rear cover of this manul,

Table 1-2, Accessories Available

, Desceription _3 l‘_)P_ Part No, Description HEP Part No,
]
Detachable power cord; 7-1/2 §.20-1348 Digital Recorder ¢ . DO50A
feet (231 em)long, ‘:NE‘MA plug Recorder interconnecting cuh‘lu 10513A
Cable: 4 feet (122 c:ﬁ)'lbug, " 10503A Rack Mount Adapter Frame 5060-0797
m:nlq BNC comnectors Combining Case ‘ 1052A

02430-3
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Seetion I o
Genernl '

Muodel 6216A

Table 1-3, Model 5216A Specifications

FREQUENCY MEASUREMENT -
Range: 3 Hz te 12,5 MHz,

Inputt 10 mV rms sine wave, max, sensitivity,
Approx, 1 M shunted by B0 pF input fimpedance, !

19, 1, 0.1, 0,01 s,
Accuracy: !:l count ttime base aecuracy,

Readout: 7 lon -life Nixioso, reads in MHz and
kHz with nuahiuncd deeimal point,

TIME INTLRVAL MEASUREMENT
Range: 10 'y h) 10 5,

Input: Ccmt.ﬁul closure or e,.uumtcd NDN transistor
to ground, 'Signal duration 2 1 ps, Current
sinking 22 mA; The START signal must end be-
fore the STOP signal lm;,ina. Time from STOP
to next START: 230 ms for external reset op
2 30 ms plus sample timo for internal reset,

Gute Times:

Frequency Countedl; 1 MH: internal thme h.lsc or
external frequency standard,

Readout: ms with positioned decimal poimt,

1

PERIOD MEASUREMENT .

Range: 3 Hz to 1 MHz single period; to 2 MHz in
multiple periods averagoed,

Periods Averaged: 1, 10, 102, 103, 10‘1, 109,

Input: 10 mV rms maximom sensitivity; 100 mv
rms below 1 kHz,

Frequency Counted: 1 MHz internal time base or
external [requency standard,

Accuracy: ' ¢l count ttime bise neeurney
ttrigeer error®,

Readout: ms and us with positioned decimal point,

RATIO MEASUREMENT

Displays: ([1/[2) X period multivl!
1, 10, 102, 103, 104, 102, ‘

Range, Senbmvity. f1: 1 kHzto 2 Muz Intoexterml
time base BN 7 connector, 1V rms min, into 100082,
f3: 3 Hz to 1 MHz single period, to 2 MHz In
multiple periods averaged, 10 mV rmssensitivity

_except 100 mV rms below 1 kHz,

= multipliers:

:Accuracy: t1 count of I etrigger error of fy *,
TIME BASE '
Crystal Frequency: 1 MHz,

Stability: Aging Rate: less than :1 x 10-6/month,
Temperature: less than 5 x 107 from +10°C to

' #40°C; less than +3 x 10-5 Irum 0°C to +50°C,

Line Voltage: less than 1 x 10-6 for klO"& change,

source. impcd'mcc is 2000 ohm maximum,

External Std Input: 1 kHz to 2 MHz sine wave,
IV rms into 1000 ochm (10V rms maximum}.

L

Qutput Frcquuncv. [ MHz, 3V p-p min, open cireutt;

H

Burroughs Corpdration

GENERAL

Display: 7 dipits, long-life Nixies ©

Display Storage, Dlapking: Yes

Sample Rate: 50ms to 6s or holduntil manual reset,

Reset: Mupual by pushbutton or remote, tetiviated
by contaet closure or saturated NPN transistor
to pround un reayr el BNC connector,

Shrnal Input;

Sensitivity: 10 mV rms sine wave, maximum
sensitivity; 30 mV peak pulse, minimum pulse
width 40 ns,

Impedance: Approx, 1 MO shunted by 50 pF,

Attenuation: Step attenuator, 0,01, 0,1, I,
10V sottings,

Trigrer Level Adjustment:
trigger lovel control,
Overload: Input voltige should not exceed 60 di3
nbove attenuator setting or 300V rms

(damnge level),

Self Cheek: Woarks on all Tunctions,

Digitnl Qutput:

Code: 1248 "1 state positive; “0” level: OV
nominal; 1" level: . 45V open eircuit, nominal;
source fmpedanee: 7, 6KQ max, each line,

Reference Levels: Ground; +5V, low impedance,

Print Command: Step from 0V to +5V de coupled,

Hold-off Requirements: Voltage must be between
-10V apd -15V,

Chassts Comector: Aceepts HE Cable 10513A
with one special conneetor for the S210A and
one 50-pin Amphenos or Cinch type 57-30500-
375, HP Part No, 1251-0086, male connector
for HP562A 6050A or 6°55A Digital Recorders.

Operating Temperature Range; 0°C to +560°C,

Power Requivements: 1157230V 108, 50 to
400 Hz, Z0W maximum,

Welght; Net 7 lbs (3, m,). shipping 8-1/2 Ibs
(3,9 kg),

Accessories Furnished: HP 105034, 4 (eot, 509
cible, BNC connectors, [)Cllt‘ll.lh'(} powm cord,
7- 1/2 fect (231 cm) Iom_,, NEMA plug.

Dimenslons; ‘

Continuously variable

- kR

i
i

Y T
]

P A b e Wy ety L2

* Trigger crrvrsrl’or 10 mV rms sine wave input is
t0, 3v of one period
less than pertods averaged
40 dB signal-to-noise ratio, Decrcases with in-
creased signal nmplitude and slope,

: 1

for signals with

i-2
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Section 1

o Installation

SECTION 1l
INSTALLATION

é-‘l. UNPACKING AND INSPECTION

2-2, If the shipping carton is damaged, ask that the
carrier's agent be present when the instrument ts
unpacked, Inspect the instrument for damage {dents,
scratches, broken knobs, ete.). If the instrument
is damiaged or falis to meet specifications, {Perform-
apce Check, Paragraph 6-9), notify the carrier and
the nearest Hewlett-Packard Sales and Smyice office
immediately (offices are listed at the hack of this
manual), Retain the shipping carton and the padding
materinl for the carrier's inspection, The Sales and
Service office will arrange for the repair or replacc-
ment of the Instrument without walting for the claim
against the carrier to be settled, )
1

2.3. STORAGE AND SHIPMENT

2-4, Toprotectvaluable electronie equipment during
. storage or shipment always use the hest packing
methods available, Your Hewlett-Packard Sales and
Service office can provide packing material such as
that used for original Iactory packapging, Contract
ipackaging companies in many cities can provide de-
. pendable custom packaging on short notice, Here are
+ two recommended packaging mathods:

2-5. RUBBERIZED HAIR, Cover pairted surfnees of
instrument with protective wrapping paper, Pack in-
stroment securely in strong corrugated container (350
- Iy/sq. in, bursting test) with 2-inch rubberized hair
pads placed along all surfuces of instrument. Insert
fillers between puds and containc:;lo ensure a firm [it,

] ' . .
2-4, EXCELSIOR, Cover painted surfnces of instru-
ment with protective wrapping paper, ' Pack instrument
in strong corrugated container (330 1b/sq, tn, Lursting

test) with a layer of excelsior about 6 inches thick’

packed firmly against all surfuces of instrument,

2.7, ENVIRONMENT. Conditionsduring storage and
shipment should be limited as follows: ¢

a. Maximum temperature: +167°F (+75°C),
b, Minimum temperalure: -40"F (-40°C),

2.8. RACK INSTALLATION

2=9, When instrument istobe rack-moanted, & com-
bining case {Paragraph 2-10) or adapter [rame (Para-
graph 2-11) {5 required, These items are avallable
through the Hewlett-Packard Salesand Service offices.
The foliowing two paragyaphs outlinathe two methuds
for rack-mounting the lustrument.

2.10, COMBINING CAéE The combiniig casel (HP
1052A) shown in Figure2-1is a unit which accepts two
tnstruments of 5216A e‘ze. The combining case canbe
used as a beuch model or it can be rack mounted, A

rack mounting kit (HP Part'No, 5060~0777) is supplied .

with the combining case, Instructllc)ms for using the
. i

02430-2 ' P

case are given in Figure2-1, When ondy half the ease
i3 used, o blapk fler panel (HP Part No, 60060- 0791)

iy .W.}.Il.lblc to enclose the unused half,
‘211, A APTER FRAME. Tle adapter frmme (HP

Part No. 5060-0797) in Figure 2-1isu ek (ramc
that sccepts two units of 5216 size, It ca™unly he

rack mounted, . Install instruments in the .ld.lplc E

frame s fnllnwv

g, Dlace ml.tptcr frame on coge of hench s shnwn
in step L of Figure 2-1,

b, Stock units in frame ns shown in step 2, Place:

spacer clamp betwecn units, step 3,

e, Place lwo, end spicer clamps (step l) anud push
units into frame,

d, Insert screws on either bl(ll." of fritme, step b,
and tighten until units are tight in frame, 'l‘lw con-

plete nbaenlbly i5 now ready for rack muunlitu.,.

2.12. FILLER PANELS

2-13. When only o portion: of a combining eise or
adapter frame is used, blank filler panels are avall-
uble to enclose the unuacd portion, 'I uble 2 -1 outlines
fitler [).lIIO.h ayalilable, :

'l‘uble 201, Filier Panels A\'-lil-ihle :

Dimensions HE Part No,
6-3/32" high, 2-31/64" wide | = 5000-0795
6-3./32" high, 5-1/8" wide © 5060-0793
6-8/32" high, 7-25/32" wkle 5060-0794
3-1/32" high, 7-25/32" wide - 65060-0097

2-14. OPERATION FROM 115 OR 230 VAC

2-15. - GENERAL, The lﬁstru;nunl ean be operated
from cither 1156 or230 Vae (1107, 50 to 400 Hz) power

lines, A rear panel slide switeh permits operition
from either veltage, Insert a narrow blade screw-
driver inthe switch slotand slide the switeh to expose

"115" marking for 115 volt opemtlun or "230" marking

for 230 volt operation, The ac line fuse s 0,3 for
115V and 0, 15 for 230V operation,

2- 16 POWER CONNECTION. The instrament is
supplied with a delaclmble 3-wire powe X '.‘.ll)l*,‘. Instail
as follows:

a, Connect flat plug (3-conductor female conueclo:)
to the ac line jack at the rear of the instrument,

b, Connect plug (2~blade male with roundgr oumlinb
pin) te 3-wire grounded ac outlet, Exposed portions
of the iastrument are grounded through the round pin

- on the plug for safety., When only a 2-blade outlet is
availablr, vse HPadapter 1251-0048 end connect short

wirs from side of adapter to i.'.-_ouud.

2-1
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Scetion 11
Installation .

Figure 2-1, Adapter Frame und Combining Case

Model H218A

AFACEN §LANP KL
ELTANNG LOREWS |

ACAPILA
H H‘l{!!

RACK ADAPTER FRAME

0]

[T

L4 LI TTPTENY

i
'—'. (S Y LT T

TR

Y RISE

ster (1)

SLIDE TOP PART
TO LIMIT

STER (2)

SLIOE BOTTOM PART
: TO LiMIT

i

ster (3)

, PUSH IN TO LIMIT

STEP ()

SLI0C QVER TO LIMIT

sier ®
PUSH DOWN
TC/RELEASE

step (B)
: PLACE INSTRUMENT
: INTO CASE

‘ <vep ()
SET RETAINER BACK
INTO PLACE

STEP

PUSH UP TO LOCK
ONE HALF MODULE SHOWN FOR TYPICAL INSTALLATION

'
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3.3, CONTROLS

Model 5216A

Scction I
Qperation

SECTION il
o NPERATION

3.1, INTRODUCTION

3-2, The HP Model 5216A measures frequency, periad
average, ratio of two frequencies, and total events,
A switeh selects both measurement functionsund time
base or multiplier, A SENSITIVITY switeh adjusts
jnstrument sensitivity, the SAMPLE RATE control
sebs the measurnament cycle rate,

J

3-4, Funclion Selector, This 12 position switch
selects both mensurement functionand time base (gute
time) or multiplier desired for the Illfi:!ﬁl!l‘enll?lll.

]

3-h, SENSITIVITY Control,
sensitivity, With proper settingg, e Lnumm will
operite with input signals of , 01 V rms {(sine wave),
A LEVEL control is incurpor.ucd in the SENSITIVITY
switeh, It provides trigger level .uljuélment for pulse
input signais,

1

3-6, SAMPLE RATE Control, Setsllm period of thne
following the gate closure until thegate may be opened
pgain, With e counter in FREQUENCY mude,
SAMPLE RATE isadjustable from approximately 0,05
sec (minbmum) to at least 5 sec (maximum) and s in-
dependent of gate time. The IIOLD posttion sets the

display indefinitely, !

3-7. RESET Pushbutton, When depressed, resets
the display and internal count to zero, The counter
after reset is ready to begin nnew counting cyele,

3-8, STORAGE Switch, Disables the storagefeature
and controls zero blanking, The display storayge fei-
ture provides a continueus visual display while the
instrument is totalizing a pew count, Only I the new
count differs from the previous count will the display
change, With storage on, &t low level sets selected

- detsides to zero nt resct,

: 319 FREQ ST Switeh, When this rear panel switch

. s setto INT, 1 Mz signal of the interml oscillator
is available from the FREQ STD conncctor. When
using un external frequency stapdard {orthehigher of
two frequencies for ratio measurcement), set FREQ
STD switch toEXT, and connect the external standard
(or higher frequency signal) to FREQ STD connector,

3-10, FREQ-PER/TIME INT Switch, In FREQUENCY,
PERIOD, or MANUAL, the switeh should be in FREQ-
PER position, To make time interval measurcments,
gset switeh to TIME INT, Connect stort and stop
Eontrol bi[,l'l.llb to START and STOP connectors on
ear puncl

3.-11. DIGITAL RECORDER OQUTPUT

3-12, To supply counter display information to the
HP Model 5050A Printer, use digital recorder inter-
!

02430-2

Adjusts nstrument’

connecting cable HP Part No, 10513A, The DIGITAL
RECORDER juck will mate with 3G-pin printed cireuit
connector A4J' on the counter rear panel, Signls
available nnd external signals required nre glven in
Tible 3-1, BCDoutput code is 1248, "'1" state pagsitive,

Table 3-1, Digital Recorder Juck Pin Connections:

i
Function AdIL
»
Display Wekbeht Pin No,
(Right End) 1 1
100 2 10
Units : 4 1
| hits 8 13
1 6
lU[ . . 2 i 7
' Tens C + B
: B , 7]
: l F'.
10 2 H
Hund:eds ] 4 J
B E
1 R
103 2 N
Thaousands 4 M
B 1Y
1 L.
104 2 9
Ten Thousands 4 10
B K
. 1 11
10° 2 13
Hundred Thousands 4 1
‘ 8 12
i . 5
100 2 v
Mitliony 4 U
B T
Print Command output; OV to +5V 4
step, de coupled, . :
Inhibit signal inpat; must be 2
between =10V and -15V, ‘
+«5Volts positive refercpcee, -
indicates 1" level for BCD output,
Ground ' 1
3-1
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Section III
Operation

Figure 3-1,

Madel 5216A

Front Panel Cuntrols and Connector

1. INPUT Jack uduples input signal to input
atlenuator, '
2, SENSITIVITY

#t, Connects CHECK signal or attenuated inpuat
signal to tnput amplifier,

b, LEVEL controladjusts input trigger level,

3, Function - Time Base switch - seleets multi-
plier for PERIODS AVERAGED measurements,

seleets gate times for FREQUENCY meas-
urcments, and controls START and STOP for
totalizing measurements,

SAMPLE RATE control turns counter on, holds
display, andvaries smnple riate from 50 ms to
5 seconds,

RESET switch munually resets counter,

GATE Light indiciates gate openwhen light is on,

02430-3

i




Model 5216A

Scction I
Qperation

Figure 3-2, Rear Panel Controls and Connectors

1. DIGITAL RECORDER jack supplices BCD infor- 7. FREQ STD switch selects internal oseillator
mation to printer (see page 3-1), or exterpl frequeney standard,
2, AC LINE connector coennects to flat plug on 8. FREQ STD jack provides 1 MHz output when
power cable, internal oscillator is used; is inpul jack for
3, Fuse provides overload protection, 1 M}z external frequency standird,
4, Line Volltage swileh selects either 115 or 230 9, FREQ-PER/TIME INT switch selects type of
Vacline: insert narrow blade and slideto right measurement, FREQ-PER or TIME INT,
for 116V, slide to left for 230V,
ot b . = wtevpercens fefir e - 10, START and STOP jacks control signal inputs
5, STORA(‘}FI b.\\lll.h disables storage fexture and for time interval mensurements.
controls zoro hlanking. :
6. RESET jack provides remote reset of counter 11, INPUT jack connccted In parallel with front
by contaet closure to ground, panel input jack,
02430-3 3-3
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Figure 3-3, Self Check

Mudel 5216A

45

|

| Caedy
Yy

out of POWER OFF,
2, Set SENSITIVITY switch to CHECK,

N

3, Set function selector to 1 PERIOD,
4. Set STORAGE switch to STORAGE,

5, Set FREQ STD switch o INT,
6, Adjust LEVEL control for stable count,
I

) C.
i
P!

1. Set, .‘,.‘AMPLE RATE control slightly eluckwise

By LIRTRCE Con RS . l
N v

Position

1 period
10 periods
100 periods
1K periods
10K pueriods
. 100K periods
0.01 sec
0,1 sce
l see
10 sec

MANUAL START = contbwous count at 1 py rate
MANUAL STOP = continuous display of last count

Display

LU0 ms

, 0010 ms

, 00100 ms
[,000 us
1,0000 us |
1 00000 pus
1, 0000 MBz
}, Q0CO0 Mz
1000, Q00 kB~
000, 0000 kH=

02430-2




Mudel 621GA : Section I
o | Operntion

Figure 3-4, Frequency Measurements

| , J ‘ P

1. Turn SAMPLE RATE control clockwise [rom 5, Change SENSITIVITY switch to 10; if there is

POWER OFF position to turn counter on, no countor if count isuncertuin, progressively

sel SENSITIVITY switeh to lower ranges,

2, Set function switch to desired FREQUENCY Adjust -LEVEL:+ control, M necessary, for
GATE TIME, praper trigeering,

~ 3, Sct SENSITIVITY switeh to CHECK lo verily .

ad [ me display,. Decimal point
proper counter operation, ‘ 6., Read [requeney from display,. Decimal poin

; ) is correctly posttinned and vorrect measure-
4. Conncet unknown sipgnal to the INPUT jack, ment upit (KHz or MYz) is displayed,

)

02430-1 , | 3-5
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Sertion 11T
Operation

Muodel 5216A

Figure 3-b, Perlod Measurements

Turn caunter on with SAMPLE RATE control,

Set function switehto desired PERIODS
AVERAGED,

Sect SENSITIVITY switeh to CHECK to verify
proper counter operition,

Conneet unknown signal to the INPUT jack,

5, Turn SENSITIVITY switch clockwise Yo fiest
position which gives steady count,  Adjust

-LEVEL+ control for praper triggering,

Read period from display; deeimal point is:
corvectly pasitioned and measurement unit

{3 or ms) is displayed,

3-6

02430-1




Model H216A Scecting [1I
Cpeition

Figure 3-6, Totalizing Operation

10

Lokt
Pty bty

..

Kbk | s
oy

rY

——e T - -

§ 35 1888 1 7

1. Turn counter 'un with SAMPLE RATE control, 8, Set funetion switeh to MANUAL STOD,
. ) ]
2, Set function switeh to MANUAL STAR'T, . T, Resel count to zero,

3, Sct SENSITIVITY switch to CHECK to verily
proper eounter operation, Counter should
count continuousty at 1 ;s rate,

4. Conneet unknown signal to INPUT fack,

8, At desired time W hegin eount, sot fupction
switch to MANUAL START,

9, At desired time o end count, sel function

ot d o ' A
5, Chamge SENSITIVITY switch to 10; if there is switch to MANUAL STOD.

no coutd or ifuncertain, switehto lower ranges,

Adjust -LEVEL+ comivol [or proper triggerhy, 10, Reick secomulated count from display,

02430-1 | \ ‘ 3-7




Model 5216A -

Section 111 ' |
Operation |
Figure 3-7, Ratio Measurements
Q@
; 4 .
) ’
c 3 B
1y '
/ ! X
. |
! i
'
E
o
|
Proceed as follows o measure the ratio hetween 4, Sct SENSITIVITY switeh to 1OV rms position, l
two frequencies ([1/f): . 3
Higher [requenecy {1 may be between 1 kHz amd 5, Cunnect lower frequency €3 to INPUT connector, ?
10 MHz, | ,f
Lower [requency {2 must be less than 1 MHz [or G, Turn SENSITIVITY switch clockwise until
single period und less than 2 MHz for mulliple stalle count is displayed, Adjust -LEVEL: {
period measuremoents, _ } control for proper triggering, {
1. Turn counter on with SAMPLE RATE control, t
7. Sect function selector to PERIODS AVERAGED 3
2. Set function switchto desired PERIQDS multiplier “»nich gives the desired resolution, - }
AVERAGED. :
3, Connect higher [requency [ to FREQ STD 8. Divide display by period multiplier to obtain ;
connector on rear panel and set FREQ STD [1/fy. Disregard decimal point and measure- 3 :
switch to EXT, ' ment units, )
3-8 02430-2 ,




Model 5210A

Section 111
Operution

Figure 3-8, Time Intervial Measurements

: 34,578

My aTeiwd LOvetES
srbRED

Do e

Turn counter on with SAMPLE RATE c.ontrul.

Sel functionswiten tol PERIODS AVERAGED,

Set FREQ-PER/TIME INT switch to TIMEIINT.

i

i
Conneet start and stop control signals to
START uand STOP jacks,

Trigger stop sigtial.
t

Reset cuun'tcr.

Trigrer start signal,

Trigeer stop signal,

Read time interval from display,

NOTE

In the 1 PERIODS AVERAGED function, dect-
mal point and measurement unit Is correct,

| T K ¢

G, ud4s0p 0







Meadel H216A

Secetion IV
Theory

| . SECTION IV
THEORY OF OPERATION

4-1, INTRODUCTION

4-2, The Electronie Counter measures {requencies
between 3 Hz and 12,6 Mz with seven digit display,
In addition, time ipterva), period, and rutio mensure-
ments can be made, An internal [ MHz thne base
frequency is standard and provides the clock signal
for countipe, Four line DCD code in supplied with
assigned weiphts of 1, 2, 4, 8 and "1" or high level
positive with respect to the 0" or low level, This
BCDeode §s avidlable at the rear panel for use with n
digitnl recorder, The self eheek nperation mode per-
mits counting the futernal time base signal Lo insure
that the deende counters, goles, function selector
switeh, input amplifier, «nd time basge are operating,

4.3, BLANKING

4«4, The blanking feature suppresses the display of
insigntlicant zeros in the display, Blanking can be

4.7, Logic Symbols

4«8, The symbol shown §n Figure4-1A §s for the busice
AND function, The basie AND pate output §s high §f
all inputs are high, The AND pate can have two or
more inputs, The symbol in Figore 4-1D s for the
hasic Ot pate, ‘The hisic OR gate ontput is hiph when
ohe or more of ity inputs s high, The OR pate ean
also have two or more inpots, A small eirele at the
input line of a loghe symbol indicates n low (L) level
activites the functhon, The symbol of Figure 4-18
shows o low input on nll lses causes ahigh (H}output,
A sl elrele at the output line of o logie symbol
indiesttes n low (L} level when activated, as shown in
Fipare 4-1C, Thus, the small cirele indicates inver-
sion, This applies to both types of gates,  Figure -2

Figur~ -1, Gate Symbols

manually disabled with the rear panel storage switeh A B
off, This simultnneously disablesthe storage of inpul 5
datn,  Thus, with no blapking or storge, the digital
display will continuouvsly change while the new count .
is heing totalized, . -9
' AND INVERTEG INPUT
4.6, GATING AND LOGIC
4-6, The counter circuits mitke extensive use of in- Cc D
teprated cireuitu, As noresuolt, it is pecessary to
understand basie logic symbols and theiy application
in gating,  In the cireoit diaprams, AND gate and OR
cwate symbels are used extenslvely, The following
paragraphs and Hlusteations istroduce logic symbols INVERTED OUTPUT oR
and their applications,
Pigure 4-2, Logice Function Comparison
A B c D
A — A s —d A
X x X 'y
B —Q B — B —O 8 —
Xt ArB Xeh b : XchA B Xt A B
A A A A
X x X x
8 B 8 B
Xta+B X+ 1+B XtA+B XtA+8
A B X A B X A B X A B X
H H H H L H
H L H H L L n L L H L H
L ] R L H L H L L H H
L L L L L L L L H L i H
02430-3 1-1
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lists exnmples and trathtables for logicnetions, When
Lhe output of the Ot gate ks inverted, it Is referred to
s a NORgate, Similarly, an fnverted AND gate output
gives o NAND pate,

4«0, Two states exist in the binary system, high (H)
and low (L), H is more positive than L. In positive
logie the one state i more positive than the zero
state, In negative logic the one state is less positive
than the zero state, In positive or negative logic
alwiays represenls the more positive level, In this
munual, positive logic is used,

4-10, Multiple Input JK Fiip-Flop

4«11, Figure4-3 illustrates the specific JK flip~flop
used for main flip~flop A4ICT, The distinguishing
features of this JK [lip-flop are the multiple input
gates nt the J and K inputs,

4-12. JK Master-Slave Flip-Flop

4-13, The JK master-slave {lip-flop is a bistable
MV, Aunlque feature is that with u sfmultaneous high
input to J and K, belore the clock pulse, Q and Q will
change stales after the clock pulse, Refer to Figure
4-4 and Table 4-1, The JK master-slave flip-flop
triggers on the trailing edge of the clock pulse, The
preset (P} and elear (C) inpulf{ operate ns follows: if
a low is applied to the preset input, Q will go low. If
a low Is applied to the clear input, Q will go low, In
the JK master-slave [lip-flop, either preset or clear
ean override nll other inputs at any thne,

Figure 4-3, Multiple Input JK Flip-Flop

Vcc PRESET CLOCK K2 Kl K* Q

14| 113 12 it 10 9 8

| J
— ‘

Fo)

i PRESET

> Y

D CLOCK

CLEAR

] {
! 2 3 4 5 6 7
NC CLEAR 4?2 a . '? GND

4-2

Madel 62 16A

Figure 4-4, JK Flip-Flop

P J 8K = INPUTS
1 o 0B§ - OUTPUTS
CLK ~ CLOCK INPU
ek CLOCK INPUT
P - PRESET
- ¢ of— € - CLEAR

Table 4-1, Truth Table

+1 t, = before elock pulse
ty + 1 = nfter elock pulse

16,7 =0nnd K = 0, then Q nnd
Q will not chinge from what
they were before the clock
pulse,

I =1 und K =0, then Q wilt
bhen 1 and Qa0 after elock
pulse,

IfJ =0l K = 1, then Q will
hea 0and Q a 1 after a clock
pulse,

It = 1 and K = 1 beforve elock,
then after elock pulse Q and Q
will ehange states,

E Q| Qp

4-14. INPUT ATTENUATOR ASSEMBLY A1l
Schematie Dingram Figure 8-7

4-15, Input Attenuator Al includes SENSITIVITY
switeh S1 and assoclated mounted components in
shielded compartiment, The -LEVEL+ control AIR10
is moupted on the rear of the shield, In CHECK, 1
Mz from mainhoard assembly A4 goes through 51 to
input amplifier assembly A2, In 10, 1, and , 1 posi-
tions, resisiive dividers witheapacitive compensation
are switched in to attenuate the input sigeal, In 01,
the input signal is applied strafght through to A2,

4-16. INFUT AMPLIFIER ASSEMBLY A2

Sehematie Dingram Figore 8-8

4-17, Input Amplifier A2 provides about 33 dB gain,
A2 output drives the shaping nmplifier innext assembly
A4, SourcefoliowerQl, Q2 uses field effect transistor
Qland feedback amplifier Q2 for isolation, Voltage
gain of the stage is unity, Diodes CR1 and CR2 are
limiters. Q3, Q4 and Q5, Q6 provide two stapges of
amplification to drive trigirer Q7, Q8. This trigmrer
drives pulse amplifier Q9, Q10, The pulse amplifier
output thenpoes to nextassembly A4, Q11, with AIRY,
adjusts bias level {~r the trigger circuit,

02430-3
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4-18, 1 MHz OSCILLATOR ASSEMBLY A3
Schematic Diagram Figure 8-0

4-10. A3 I MHz oscillator conted.'s oscillater QI,
bulfer amplifier Q2, and ussoctated components,

4-20, MAIN BOARD ASSEMBLY A4
Sehematic Dingram Figure 8-10

4-21, Main board assembly Ad is shown on three
pages in the schematie of this manual, Flow
diagrams at the back of this manual show the signal
piath through the main board cireuits for operation
in the [requency, period, ratio, and time interval
modes. On these flow diagras the input signal is a
heavy line while the time base slgnal is a dashed
line, ‘

4-22, A4 MAIN BOARD

4-23, INPUT CIRCUIT, The Counter INPUT signal,
after processing by the input attenuator (A1) and ampli-
fier (A2), is connected Lo the main board (A4) through
A432(3) to shaping amplitier Q4. The Q4 collector out-
put is connected to two inputs, pins 1und 4 of 1CH, the
function control selector,

4-24, BUFFER AND SCHMITT TRIGGER, The in-
ternal time base signal at A4J2(11) 15 amplified and
isolated by A4Q1 and the output of Q1 is applied Lo
IC6C(1), From QI the 1 MHz signal is also supplicd
to J4 for external use and to Al for bse as 4 CHECK
signal, In the EXT FREQ STD mode the external
time base signal is applied through J4 and A4J2(H) to
a Schmitt trigger compousedof A4Q2, Q3, and Q5. The
Schmitt trigger output is applied to IC6C(2).

4-25. SIGNAL-TO-BE COUNTIED SELECTOR. The
gate Jormed by ICBA-B-C comirols which signal is
counted, When IC5A(5) is cnabled by a high (FRE-
QUENCY miode) the pulses at IC5A(4) (which are de-
rived from the counter input signal through A2 and
A4Q4) are steered through ICS5A and B to the main
gate for counting, When ICBC(3) is enabled by a high
(PERIOD mode) the time base signal at IC5C(2) {{rom
A3 through A4Q1, Q2, Q3, Qb, and ICGC) is steered
through IC6Cand ICHB to the ma'ngate to be counted,

4-26, MAIN GATE CONTROL SELECTOR, The gate
formed by IC5D-E-F selects the signal whichwill con-
trol the Main Gate, When IC5D(13) is enabled by a
high (PERIOD mode), the pulses at IC5D(1), which are
derived from the counter input signal, are steered
through IC5D and E to decade divider IC3A. In "1
PERIOD" mode the output of ICSE{(8} are direcctly
through ICSD and Bto the main gate control flip-flop,
IC7(12), os the CLOCK signal. When IC5F(9) is en-
abled by a high (FREQUENCY mode) the 10 kHz (or

external [requency standard divided by 10) from

IC4A(13) is steerad through IC5F and E to decade
divider IC3A(2) input, ‘

4-27. DECADE DIVIDERS (IC3, IC2, and IC1), The

© output of maingate control selector, ICS5E(8) is applied

02430-3
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to the tnput, ICIA(2), of the deeade divider siring
(IC3A, IC3IB, IC2A, 1IC2B, and ICiA). Each IC section
of the decade divider string divides its pin2 or 10 in-
put signal by 10, and supplies the 10 output at pind
or 12 to the next divider, A gated output s at pin 13
or b, The gate control (enabled by n ground) is applied
to pin 14 o 6. The functivn-range switeh 52 sclects
whichdecadedivider gated gutput is enabled and applied
through ICGB to the main gate flp-flop, ICT{12).

4-28, SAMPLE RATE Flip-Flop (IC0A). 'This is a
master-slave flip-flop, With the .} input connecled to
+6,1 V (high) and the K input connected to ground (low)
if o pegative edge is applied to the CLK {cloek) input,
the flip-flop will set (Q=1), A low upplied to the
CLR (ctear) will muake Q=0 regardless of e J and

K input lovels,

4-29, RESET Flip-Flop (ICOB). The resdl flip-flop
is the same type as the sample rate flip-flop.

4-30, COUNTER MAIN GATE LOGIC, Whenthemain
gate flip-flop (ICT) is cleared (reset) IC7Q is high and
Q is low, The high from ICTQ closes the main gate
(Q14-Q13}, Q14 is on, The low from ICTQ output is
connected to ICT] and the low is inverted tohigh, Both
ICTIL andJ2 arehigh because IC9A and ICOB are
cleared, making both Q outputs high, With IC7J high
and IC?K low (the Q output low s connected to Kl ine-
put wiich muakes the K low), n positive transition at
the CLK fnput will set _the main gate flip-ilop. Then
IC7Q will be high and Q will be low. With Q low Q14

. is switched off (the main gite is open),

4-31, A pulse signal to Q13 base can switeh Q13 off
producing a positive pulse at the Q14-Q13 collectors.
This is the pulse to be counted. When the maln gate
flip-flop is set, as described b the preceding para~
graph, ICTQ is high and @ is low, The ICT output is
connected to ICTJ and K1, This makes 1C7) low and
K input high, which allows the main gate flip-flop to
be reset by the next CLK pulse, closing the maingate,

4.32, The main gate (lip~flop Q output is connected
to the CLK input of the sample rate [lip-flop, IC9A,
The sample rate flip-flop will set when the CLK input
goes [rom high to low, When set, the sample rate
flip-flop Q output goes high nnd Q goes low, The
sample rate flip-flop Q vutput is connected to the J1
input of the main gate. So with the sample rate flip-
flop set thare is a low at both Jgate and K gate inputs
of the main gate flip-flop. This disables the main gate
flip-flop while the sample rate flip-flop is set.

4-33. The sample rate {lip-flop Q output high goes
through R29, R28, and the SAMPLE RATE control (R1)
to C7and the base of Q8, Capacltor CT starts charging
at a rate determined by R29, R28, and the setting of
the SAMPLE RATE control. At some time during the
charging of C7, Q9 and Q10 switch on which switches
IC8A on and ICGA(6) goes low at the CLKinput of ICOB,
the reset flip-flop. This negative transition clocks
the reset [lip-flop and since J is tied highand K is
tied low the flip-flop is set; Q goes high and Q goes
low, The reset flip-flop Q output is connected to the
J2 input of the maingate flip-flop. The reset flip-flop
T output is also connected to the CLR (clear} input of

3-3
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the sample rate flip-fiop which is cleared by the low,
The sample rate Aip-flop Q output goes low forword
hinsing CR16 ond allowing CT todischargethrough
R2%, When the reset flip-flop is set, the high at the
Q autput charges CB through R3O and eventually
switches Q8 on whizh applies a high to ICBC(5), The
ICB(5) high is inverted nt ICBC(G) und this low is applied
to the reset [lip-flop CLItinput which clears the reset
flip-flop. With the reset [lip-Aoupelearediits Q output
goes high and this high is applied to theJ2mputof the
main gatelkip-flop, TheJ1input ol the muin gte [lp-
flop is high since the sample rate flip-flop is cleared
with its Q output high, With the main pute (lip-flop J
input high and K input Jow the main gate flip-flop Is
ready to be clocked by the next pulse from ICGB(8),

4-34, ONE-SHOT AND DRIVER (A4Q12 and Q4Q11).
If less than a full pulse is received by Q12 [from the
main gate, Q14-Q13, the one-shot will either produce
a stapdard width and amplitude pulsetoQllornepulse
al all, This climinates triggering on less than a full
pulse,

4-35, The matn gate signal (rom R42 goes to decade
counter IC30 pin 9. BCD information from the first
decade poes to bhuffer storage unit IC23 and also to
next decade, IC20pin 9, The hufler storage unit BCD
information is taken off for a digital recorder from
printed ctreuit connections on main board assembly
jock A4J1, This Is 1248 BCD code with™1" state pos«
fitive, BCD Information from the hufier storage unit
gaes to n decoder driver which has a 1248 1" state
negative input. The decoder unit then drivas digital
display tube DS?. Theprocess is repeatedin the other
stages of counting, storape, and display.

4-36, POSITIVE RESET SIGNAL. : When the resct
flip-flop is set, the @ output is low and ICBE inverts
the low for the positive reset signal,

The positive reset signal resets the decade
dividers IC1, 1C2, IC3, and the decade counters 1C24
to 1C30,

4-37. PRINT COMMAND, The print command from
Q16 collector s high during display time,

4-38, GATE LIGHT AMPLIFIER, The pate light
amplifier, Q16, is switched by the main gate [lip-flop
Q output, The gate light is on when Q16 is off, The
R45 and CI2 circuit stretches short pulses to insure
flashing the gate light for short gace times,

4-39, TIME INTERVAL START-STOP. Inthe START
mode the main gate is held open continuously by the low
applied to the PRE (preset) input of IC7, While thy
main gale is open the counter input signal is belag
counted as pulses and displayed, When the function
switch is moved to STOP the anin gate is closed and
the total of the signals counted whilethegate was open
is displayed. Both START and STOP functions can be
remotely controlled through back panel connectors,

4-40, BUFFER STORAGE TRANSFER SIGNAL. At
the end of the gate time the IC9AQ output goes from
high to low and this signal is coupled through R23 and
C6 to the base of Q7 which is momentarily switched

4-4

Model 6210A

off and the Q7 colleetor (and ICBD(D)) gons high, The
output of ICBD goes low, which is the transfer signal
to the buffer steroge uptts, If the STORAGE switeh is
OFF the output of ICBD is continucusly low which is
the bhuffer s'orage units,

4-41, DECADE DIVIDERS. Decade dividers ICL
through IC4 nre 1248 code dividers which divide by
10, ‘The input is at pin 2 or 10 and the output is at
pin 4 or 12, 1C3,2, and 1 have gated outputs Irom
pin 5 or 13. IC4 has pin 14 or 6 perm'.ment{y forced
low; thus, the output is from pin 6 at all tindes,

4-42, DECADE COUNTERS. Dceeiade epunter 1C30 is
it high-speed, blanking decade, Input s on pin 9 and
the output is from pin 8, It provides u negative 1248

BCD ¢ e to buffer storage unit 1C23, Decade counters

1C24, ,C256, 'C26, 1C27, I1C28, and IC29 nre low
frequency blanking type decades,  Blanking oceurs
whenthestorazeswitchisonandalow is appliedtopin
10 of IC24, 1C25, IC26, and IC27, 1C26 and 1C27
anking may be over-ridden by o high to pin 10
controlled by function switch S2E. The 1248 BCD
code drives the buffer storige units.

4-43, BUFFER STORAGE UNITS, These units have
4 inputs and 8 cutputs, Four outputs are in phase with
the input while theother 4 arenot. Whena low transfer
pulse is applied to pin 6, the outpuls assume the state
of the input, When the low is removed, the outputs
remain in their Iast stateuntil a neutral transfer pulse
is applied,

4.44, DECODER DRIVER UNITS, Decoder drivers
are BCD-to-decimal decoders with 4 inputs and 10 out~
puts, A low from the decoder driver to o number in
the digital display tube will Light that number,

4-45, DECIMAL POINT AND MEASI:JREMENT
UNITS ASSEMBLY A5
Schematic Diagram Fipure 8-9

4-~46. Neon lamps DSI through DS3 are decimal point
lights, Neonlamps DS4 throughDST are the meisure-
ment unit lights, Allare controlled by function switch
$2 on the front panel,

4.47. POWER SUPPLY ASSEMBLY A6
Schematic Diagram Figure §-11

4-48, GENERAL, Four regulated voltapge sources of
+175, +5, -5.8, and +5, 1 volts are on power supply as-
sembly A6, These are the eperating voltages for the
instrument. In the following discusston, complete re~
ference designations are used to identify components.
This is to prevent confusion between identifying com-
ponents onthe chassis and components on power supply
assembly A6,

'

4-49. PRIMARY POWER. Either 115 Vac or230Vace

is connected through fuse F1 and power switch Si.
Slide switch S4 on the rear panel connects T1 primary
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windings in parallel for 116 Vae operation orinseries
for 230 Vac operation,

4-60, +175 VOLT SUPPLY. The +176volt supply in-
cludes full wave rectifier diodes ASCRI through
AGCI4, Series regulator ABQL is controlled by varl-
ations of the output voltage compared to the zener-
controlled AGBQ1 base voltage, A0Q4 limits the output
current. ,

451, +6/-5.8VC . TSUPPLY. Thissupply consists of
a full wave rectifier filtered by AGC3, A regulated 12

02430-3

Section IV
Theory

volts is set by AGCR16, ASCR15, and AGQ2; a center
ground is sect by AGQT and AGRY, AGQ3 regulntes the
total voltage by controlling the current,

4-62, 5,1 VOLT SUPPLY. This supply consists of
full wnve rectifior diodes AGCRO through AGCRIZ with
filtering by AGC2, AGCS. Series regulatorQlisdriven
by A0Q5, Voltage level is controlled hy reference
amplifier AGQG with bias set by AGRLO.  Thermistor
AGRTL compensates for ehanges in carrent. Further
filtering is by AGCG end AGCT,
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SECTION V
MAINTENANCE

6-1. INTRODULCTION

6-2, This seetion provides maintenance and serviee
information for the Model 6210A, Included nre: table
of recommaended test equipment; in-cabinet perform -
unce cheek; troubleshooting procedures; plus ropaii
and adjustment procedures,

b-3, ASSEMBLY DESIGNATIONS

6-4, Table 6-1 lists the designation, name, and pet
number of ngsemblies used in the Instrument,

65-6. TEST EQUIPMENT

6-0, Recommendedtest equipment for troubleshooling
and performance checking s listed fn Table §-2,

Table §-1. Assembly Identification

-, B-7. INSTRUMENT COVER REMOVAL

5-8. To remove top cover, take oul wo serews se-
curing the renr of top cover o main chagels, Siide
cover’to rear nbout 1/4 inch, then it vear of cover,
To yemove hottom cover, first set it bail ot vight
aungle with holtam cover, Then take out two serows
securing the rer of cover to the main chassis, Ro-
maove yeir plstic oot aecording to direetiops on foat,
Slide cover to rear and rewove, To install cover,
reverse procedure,

WARNING

116/230V ac andde supply wires are exposed
when either cover is removed, Daerelse
extreme cirution during troubleshooting,
adjustment, or repair, Disconnnet nc power
from instru,nemt before removing or 1eplac-
ing covers or assemblios,

5.9. IN-CABINET PERFORMANCE CHECK

5-10, The in-eabinel performance check outlined in
Table 5-3 lists cheers (o verify specifications, The
Performanee Check Test Record page ean he [lled
out durkmg the checks Lo provide o permanent record
of performence of cich instrument, The in-cabinet
perfornmnee cheeks ean he vsed:

Lo As part of ap incombng Inspection cheek of (-
strument specificitions;

b, Periodically, for fnstrument used in systoms

where maximum prelinhility is of »tmost importance;

/ Table 62, Recommended Test Equipment

Assy Nume WP ™ No, |
Al Input Attenuator 0621G-6005
AZ | hiput-Amplifier 06216-6003
A3 I MHz Qsclilntor | 05216-6010
A4 | Mai» Board | 05216-6013
- Decimal Point and ]
'\_5: Measurement Unit 06210-6004
| AG Pawer Supply 05216-G012
;Wi Cable, Gate Light 052166014
INSTRUMENT

CHARACTERISTICS

RECOMMENDLED TY DL

Low Frequency
Osefllator

Range: 1 Hz to 100 kHz
Qutput: 10mViol V rms

NP Mool 202C

Signal Generntor

Range: 60 kHz to 12,6 MHz
Qutput: 10 mY o3V rms

HP Model 6065

Oscillosedpe

i

Bandwidth: deto 12,6 MH2

Sensltivity: 10 mV to 10V

HI Model 175A
with 176550A and
1780A plug-ins

DC Voltmeter

Ramge: 0to 155 V de
Aceuracys +1% of full seale
Input Impedance: 100 megohms

HP Model 412A

Frequency Standard

Frequency: 1 MHz
Level: 1V rms

HP Madel 107A1

Preset Counter

Qutput: positive or negative pulses (use
Inverter with positive pulses), variable
time between pulses

HP Model 52141,

Power Supply '

Rangez +6 Y, <15V at 5 mn

HIP Model 721A

02430-3
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Section ¥
Maintenance

¢, As part of atrouteshooting procedure to facate
troublesame cireuits, amd

d, Alter apy repnirs or adjustments, before re-
turning Inetrament to regular service,

5-11. TROUBLESHOOTING
6-12. General

6-13, Trouble Isolition cap best he necomplishetd by
first obtalping nll possible inforimation from the con-
trols, Indientors, nnd connectors; then logieally
applying this infor=:niion to loeale the defective cir-
cuit or component, Operating procedures in Section
HI and efrenit dingrams in Sceetion VI can be used to
belp understand operation, Table6-1 Hsts the printed
cireuit assemblies tn the instrament, Figure H-2
shows the Toention of assemblies and chassise
mouwtted components fn the instrament, efer to
component location figures, volltuges, and waveforms
with the sehematie diagrams inSection VI, The per-
formanee check {I'able 5-3) and traubleshootisg talles
B4 angl 6-5 avre also uselul for loenting trouble,

Table 5-3,

Model 52 16A

6-14. Removal of Main Board Assembly A4
516, ‘To remove naln board nssembly Ad:

i, Remove thetop and both side covers (see Parn-
praph 6-7),

b, Remove front panel window by sliding it out
cither side,

¢, Reneh inside the side coastipgs nnd gently 1t
sides of main hoard, Pull the hoard forward with
the fingers,

d, After board is started, remove connector XA4,

v, Dush or pull boitrd gut of coater being eareful
to keep board moving inw stradght line,

[, 'T'v replace honrd, reverse the ahove procedure,

Muoke sure connector XA4 is reconneeted il none of
the wires are pinehed by the hoird,

In-Ciabinet Performance Check

FREQUENCY MEASUREMENTS

1, RANGE: 3 Hzto 12,6 MUz

., Set Counter contrcis ay follows:
SENSITIVITY ., . . . . .
"lAI:lV[':L"pn-»UI'

Funetton Switeh, , ., .,
SAMPLE RATE ., ., , .,

peale-to-peak),
to, 1 sec,
results on test eard,

Range Cheek,
3. GATETIMES: 10, 1, .1, ,01 scconds

i, Sct Counter controls ay follows:

!

-LEVEL+. . .

[

.
»
3
3

b, Comneet Low Frequeney Osetllator to Coanter and Oscilloseope with BNC ™" conneetor
(Oscilluscope §s used to monflor inpt signal level), ' Co :

c, Vilry frequency from 3 Hz to Y k2, keeping signal level constant at 0,01 V rms (0, 028 V
d, Substitule Signni Geperilor for Low Frequeney Osclillator sind saf Counter function switeh
¢, Vary frequency from 50 kHz to 12,6 MHz al 0,01 V rms (0, 028 V peak-to-peak), Record

2, SENSITIVITY: 0,01 V rms sine wave, 3 Hz to 12,05 MUz, Suj\..-iilivity checked by Procedure 1,

SAMPLE RATE, ., ., . .
SENSITIVITY ., . . . . . .

Function Switeh, , , , .,
b, Conneet Sigmt]l Generator to INPUT jick,  Set Signal Generator output to 10 MHz ot 0,01 V rms,

. [totate function switeh Lo cieh pate thne and observe counter display for each setting, Record,

OV

mdjust for stuble count
FREQUENCY, 1 sec
ew out of POWER OFF

i

'
¥

cew out of POWER OFF
Y

adjust for stable cout
FREQUENCY ., 01 see

02430-2
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Table 6-3, In-Cabinet Performance Check Cont'd,

FREQUENCY MEASUREMENTS Cont'd.

4, READOQUT: ,'II significant dipits with deeimal point positioning nd meisurement unit
display (kliz or MIz),

CHECK: counts 1 MHz for the GATE TIME selected by the tunetion switeh,
@, Use Self Check procedure, Figure 3-3, Papge 3-4,

b, Record results on test eard,

TIME INTERVAL MEASUREMENTS
RANGE: 10 psto 10 5

{

-

»  Connecet test setup shown in Figure 5-1 and set 5216A controls as fullows:
SAMDPLE RATE, . . . . . cw out of POWERR QFF
SENSITIVITY . . . . . .. not CHECK

~LEVEL+«, ., . . ... udjust for stable eount

Funetion switeh . . ., , , , 1 PERIOD AVERAGE

FREQ-PER TIME INT , , , TIME INT

b, Set 58214L controls as follows:

SENSITIVITY , . . .. .. CHECK

FUNCTION, ., .. ... TIME

MULTIPLIER, . . ..} . X1 :

SAMPLE RATE, ., . .. cw out of POWER OFF

PN switehes , . . ., L, 00100

¢, Ltesel bhoth counters,

d.  "N"™ switehes may be set at any nunber desired,
'

e, Display shoukl be the siune un both counters, Revord results on test eard,

Figure 5-1, Test Setup or Time Interval Checks

A

START 10K | START
INVERTER
: 2N3904
HP 52141 IOK$ HP5216A
PRESET - ELECTRONIC
COUNTER COUNTER
‘ STOP
MW INVERTER
STOP 2N3904
loK

02430-2 6-3
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Model 5216A

Table 5-3, In-Cabinel Performunce Check Cont'd,

a,

-

C.
d.
| a

I

d,

HS

=

[¢]

d,

PERIOD MEASUREMENTS
1, FREQUENCY RANGE SINGLE PERIOD:

2, FREQUENCY RANGE MULTIPLE PERIOD:

.3, INPUT SENSITIVITY:
checked in Itange checks, procedures 1 and 2,

RATIO MEASUREMENTS
I, F) “REQUENCY RANGE:

3 Hztlo I MH2

Sel Counter controls as follows:
SENSITIVITY , , . ,
~-LEVEL+., ., .., .
Function switch, ,
SAMPLE RATE ., , .

NORY

adjust for stable count
1 PERIOD AVERAGE
cw out of POWER OFF

»
’
.
[

*r v e =
r ¢ w® =

Connect Signal Geperator to Counter,
Set Signal Generator oulliul to 1 MHz ut 0,01V rms,

Counter should read , 001 ms with decimal point correctly positioned and measerement
upit displayed, Record results on test card,

3Hzto2 MHz

Set Countoer crutrols as follows:
SENSITIVITY , . . .
-LEVEL*. N
Fupction switeh, . , ,
SAMPLE RATE ., . .

NIT

adjust for stable count
10 PERIOD AVERAGE
¢w out of POWER OFF

- v w ¥

» v v =

Connect Signal Generitor to Counter,
!
Sot Signal Generator output to 2 MHz at 0,01 V rms, !

Check Counter at cach PERIOD AVERAGE setting, 10 through 100K, Record results
on test card,

100 mV from 3 Hz to 1 kHz, 10 mV from 1 kHz to 2 MHz, Sensitivity

f

1 kHz to 10 MHz,

Set Counter controls as follows:
SENSITIVITY ., . . .
-LEVEL+, ; . .

, o1 v
‘Function switeh . ., , .

adjust for stable count

100 PERIOD AVERAGE
cw out of POWER OFF

EXT

ON

SAMPLE RATE ., .
FREQSTD ., . . . .
STORAGE , ., . . .

-
. v & o« v =

Connect [ 100 kHz [requency stamdard to INPUT jack,
Connect Signal Generator (r+\ to FREQ STDjuck on rear panel, Set output to2 MHz at 1V rms.
Mnke checks indicated in the following table, Record results on test card,

iy fg X100 Periods Ratio Display
2,0 MHz 100 kHz ' 02000
‘1.6 MHz ; 100 kHz 01500
1LOMHz . 100 kHz 01000
500 kHz ' 100 kHz 00500
100 kHz 100 kHz 00100
50 kHz 100 kHz 00050
10 kHz 100 kliz gooto
1 kHz 100 kHz Q0co1

5-4
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Tuble 5-3, In-Cabinet Perforinance Check Cuont'd,

ia,

=

*
S

d,

b.

C.

e,

RATIO MEASUREMENTS Cont'd,
2, F2 FREQUENCY RANGE: 3 Hz to I MHz, Single Perltod

3 Hz to 2 MHz, Multiple Period

Set Counter controls as [ollows:
SENSITIVITY , , .
- LEVEL +, . ,
Function switch ,
SAMPLE RATE .
FREQSTD . . .
STORAGE ., . .

LOLV

adjust for stable count
10K PERIODS AVERAGED
cw out of POWER OFF
EXT

ON

»
3
»
3
+
»

- v v v %
- * e = = =

-+ v v
- e e v e

Connecet [p 100 kHz frequency‘ stundard to FREQ STD jack on rear panel,
Cunnecet Signal Generator (fp) to INPUT jack, Set output to 2 MHz at .01 V rms,

Make checks shown In the following table, Record results on test card,

Iy Iy Perlods Averaged * [1/03 Display
100 kHz 2 MHz 10K 00500
100 kHz 1.5 MHz 10K 00660
106 kHz 1 MHz 10K 01000
100 kiiz 500 kHz 10K 02000
100 kliz 100 kHz 10K 10000
100 kHz 50 kHz 10K 20000
100 kHz 10 kHz 10K : 100000
100 kHz 1 kHz 1K 100000
100 kiiz 500 Nz 1K 200000
100 kitz . 100 Hz 100 100000
100 kHz " 60 Hz © 100 200000
100 kHz 10 Hz 10 100000
100 kHz 3 H2 1 33333

3, SENSITIVITY: [(I: 1 kHz to2 Miz, 1V rms minimum

3 Hz to 1 kHz, 100 mV rms; I kHz to 2 MHz, 10 mV rms

[y:
Senshtivity checﬁed in procedures 1 and 2, Range checks,

TIME BASE
1. TIME BASE FREQUENCY: 1 MHz
STABILITY: Aging Rate: + Lpart in 105/month

Temperature: + 3 parts in 109 (+0° to +50°C)
+ 5 parts in 106 (+10° to +40°C)
Line Voltage: +1part in 100 for ¢ 10% line voltage change
Conneet 1 Mll:é. frequency standard to Oscilloscope trigger input.
Connect Oseilloscope vertical input to Counter FREQ STD jack.
i

Set Oscilloscope for external triggering and , 1 ps/cm sweep.

Horizontal drift of Oscilloscope pattern in c:m/ ec is difference between standard [requency
and Counter time base frequency in parts in 10°, Record.

Record frequency dilference, For long term stability, this test should be made daily for
one month.

Vary line voltage + 10% and record frequency difference,

Vary operating temperature from +10°C to +50°C and record [requency difference.

02430-3
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Seetion V Model 6216A
Malntenance :

Table 5-3. In-Cabinet Performance Check Cuont'd,

TIME BASE Cont'd,

2, GQUTPUT FREQUENCY: 1 MIiz at 3 V peak-to-pritk
a,  Conneet output of Counter FREQ ST jack to Oscilloseope vertical inpat,

b,  Oscilloseope should display a 1 Mz nonsinusoidal wave of 3 V peak-to-peak, Record
[requlonuy and amplitude on test eard,

3, EXTERNAL INPUT: 1 MUz sine wave, 1V rms
@,  Comneet 1 MHz standard frequeney to Counter FREQ STD jaek,
b, Sct INT/EXT switch to EXT,

| ¢, DPerform self check ﬁrouuduru, Figure 3-3,

d. Record results on test eard,

DISPLAY STORAGE

a,  Sel Coupter controls as follows:

' SAMPLE RATE, . cw out of POWER OFF

SENSITIVITY . ., . . CHEChK
Function switeh, . . . , . .01 see
P Ol"F

STORAGE . . . .

b, Counter should display 001, 0000 MHz, The ehapge in count should be visible in cich
digitnd display tube,

¢, Set STORAGE switch to STARAGE position, The counter should cuuni, disyay, and hold
1, 0000 MHz and provide o continucus display of the most recent count, Reeord results
on lest card,

SAMPLE RATE
Variable from 50 ms to § see., .

n,  Sel Coupter controls as follows:
SAMPLE RATE, . ., . . . POWER OFF
Function switeh ., , , , , . 01 sec¢
SENSITIVITY . . . . . .. CHECK

b, Turn cownter SAMPLE RATE control slightly ew out of POWER OFF, 'and note that
counter tyrns on,

c. With SAMPLE RATE control in maximum position {cew), observe gate Hght duration
between pate closing and the followinye pale opening; it should be 50 ms,

d. Increase SAMPLE RATE control clockwise to minimum sample rate, Qbserve gite light
duration between gate closing and the followiny gate opening; it should be more than b seconds,

¢, Set SAMPLE RATE control to HOLD position, The last counter reading should remain
displayed indefinitely, Record results on test eard,

NOTE: This is a visual check and not an aceurate check of the sample rate,

5-6 02430-3
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Table 5-3, I-Cabinet Performance Check Cont'd,

GATE INDICATOR
Front panel indieation of madin gate "open™ state (GATE Hght o),
i, Sel Coupter conteols ns foblows:
SAMDPLE RATE, ., . .. ew oul of POWER OFF
SENSITIVITY ., ., . ..., CHECK '
Function switeh , , ., , . . s

b, Ohserve counter gate lamp, kunp should turn on and off at one second intervils, Record
vesulls on Lest enrd,

RESET CAPABILITY
!
A momentary control on the front el that returns both the displayed and internal count to zero,

2, Set Counter controls us follows:

SAMPLE RATE, , , ., ., uwout of POWER OFF !
SENSITIVITY , . . .., .. CHECK '
Function switeh, . , , , , ts !
b, Push front panel RESET pushbutton, Counter should reset and then start o new count,
( ¢, Rotate function switeh,  As function is ehanged the counter should reset and stirt another count, .‘l,
do A remote contaet closure or saturated NPN transistor to ground conneeted to RESET faek =| :

(vear panel) should reset counter and start n new count,  Allow 30 ms hetween external resot
putse and start palse,

DIGITAL OUTPUT

1, QUTPUT 4 LINE 1248 BCD CODE:  Impedanee 7600 oh cach line
"1 state level (H) +D YV
"o state level (LY OV

a, hopedanpee determined by BCD output eircuit on main board assembly A4,

b,  Set Counter controls as follows:
SAMPLE RATE . . . . .. ew gut of POWER OFF
Fupetion switeh, . . ., . . .1 osee
SENSITIVITY ., . ., ., ., ., IV

¢, Comneet signal source to connter INPUT jack,
d, Conneet Oscilloscope to connections fndieated on A4TE to verily "0 state and "17 state levels,

Oscilloscope will display step from "0 state (0 volts) to "1 state (+5 volts), Check all
recorder cutputs for "0 state and "1 stale, Record on test eard,

02430-3 | 5-7
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Section V ' Model 6216A

Maintenance '
Table 53, In-Cabipet Performance Cheek Cont'd,
DIGITAL OUTPUT Cont'd. !°
I, OUTPUT 4 LINE 1248 GCD CODE
A4JL Pins A4Il Pins
}g First Decoder A4IC33, Set é‘ Fifth Deender A4IC21, Sot
15 Low Frequency Oscillator 10 Signal Generator to 100 kHz
to 10 Hz at , 1V rms, at , IV rms,
18 _ K
3 | Second Decoder A4ICI0, Set 11 ] sixth Decoder AdICIS, Set
8 Low Frequeney Osclllntor 14 Signal Generator to 1 Milz
6 to 100 Hz ut , 1 V rms, 12 at . 1V rms,
: IFI Third Decoder A4IC27, Set 3 Sceventh Decader A4ICLS,
] Low Frequeney Osclllator U Set Signal Generator Lo
.E to 1 klzat , 1V rms, T 10 MHz at , 1V rms,
g Fourth Decoder A41C24, Set
M Low Frequeney Osclllutor
to 10 kHz at .1 V rms,

2, REFERENCE LEVELS: 0 volts nnd +5 volts, low impedance
@, Set SAMPLE RATE cunlnl)l slightly clockwise out of POWER OFF,

b, Connect DC Voltmeter to DIGITAL RECORDER jack A4J1 pins 3, C to cheek +5 V positive
reference and AdJ1 pins 1, A for OV reference, Record resulls on test card,

3, PRINT COMMAND: Positive step from 0 V to +6 V, de coupled,
n,  Conneet Oscilluseope to DIGITAL RECORDER juck A4J1 pin 4,

b, Sct Counter controls as [ollows;
SAMPLE RATE . ., . . . . cw out of POWER QFF
SENSITIVITY . . . . . . . CHECK
Function switeh , , . . , . .01 sec

]
c. Qscillosenpe should display the print command step (+5 V for ench counting eyele), Record
results on test eard,

4. HOLD-OFF REQUIREMENTS; -10V to ~I6V

A,  Set Counter controls ns [ollows:

SAMPLE RATE , . ¢w out of POWER OFF

SENSITIVITY . . . . . .. CHECK
Function switeh . . . . . . 10 sec
, : STORAGE , . . . . . .. OFF

b,  With DC Power Supply, apply inhibit voltage, -10 voits, to DIG[TAﬁ IRE:C()RDI::R jack
AdJ1 pin 2, The counter should stop until the inhibit voltage s removed, Record results
on test card, -

¢, Repeat step busing -16 volt inhibit voltage, Record on test ecard, This check can be
mide using any inhibit voltage from ~10 to -I6 volts,

!
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PERFORMANCE CHECK TEST CARD

Hewlett -Packnrd Madel 5216A
Electronie Countdr
Scrinl No, -

-

Tests Performed by

Date

DESCRIFTION

CHECK

FREQUENCY MEASUREMENT
1, Range: 3 Hzto 12,56 Mz

2, Scnsitivity; , 01V rms sine wave, 3 He
to 12,5 MH=2

3. Gate Times: 10, 1, , 1, .01 seconds

4, Readoul: 7 significant digits with decimal
point and measurement unit display
TIME INTERVAL MEASUREMENT

1., Range: 10jisjolls

PERIOD MEASUREMENT

1. Ruange Sipgle Period: 3 Hz to 1 MHz

2: Range Multiple Period: 3 Hz to 2 MH2z

3, Scnsitivity: .1V, 3 Hz to 1 kliz;
L01V, 1 kHz to2 MHz

RATIO MEASUREMENT

1. fj Frequency Range: 1'kHz to 2 MHz

2. {2 Frequency Range:
3 Hz to 1 MHz Single Period
3 Hz to 2 Mz Multiple Period

3
—

ﬂ

/1]

Ratio £1/fo

3'Hz to 12,5 Mz
Y

10 sce
1 sec

. 1 s0C
, 01 see

T digits

10 ts to 10 5

3 H2 to I MH2
3 Hz to 2 MHz

1V
01V

02000
01500
01000
00500
00100
00050
00010
00001

40500
00660
01000
02000
10000
20000
10000
100000
200000
100000
200000
100000
33333

02430-2
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Maodel 6216A

PERFORMANCE CHECK TEST CARD

DESCRIPTION

CHECK

——

RATIO MEASUREMENT Cont’d,

3, Sensitivity: g 1V rms min, 1'kHz to 2 MH2z

[ .1V rms 3Hzto!l kHz
LOLY rms, 1 kHz Lo 2 MHz

TIME BASE FREQUENCY: 1 MHz

1, Stability: Aging Rate: ¢ 1 part in 108/montn
Temperature: +3 parts in 109
{0°C to +60°C)
; t b parts in 109
(+10°C to +40°C)
Line Voltage: * 1 part in 100 for
+ 10% ehange
2, Oulput Freguency: 1 MHz, 3V peak-lo-penk

3. Exlornhl Input: 1 MHz sine wave, 1 V rs

SAMPLE RATE

Variable from 50 ms to b sceonds

DISPLAY STORAGE
GATE INDICATOR

Front panel indication of madp gate "open” state,

RESET CAPABILITY

Manual Reset switeh
Function swilch
Remote Reset

DIGITAL QUTPUT

1. Qutput 4 lne 1248 BCD Code: "1 state level +5V,

"o stite ievel OV

2, Referonce Levels: 0 volts and +6 volts low
“impedance

3. Print Command: Positive step from 0 V to
+5 V de coupled,

. Hold-off Requirements: -10V to -15 V

J 00 ooooos

I

h
f2

less than ¢ l part in 108/ monthy |
+3 parts in 105

¢ 5 parts in 100

less than 1 1 part in 300

1 MHz, 3V peak-to-penk

1 Mz

less than 50 ms to greater
than b seconds

count stored

pate Light flashes

counter resets
counter resets
coupter resels

H vV

oV |

5V A4IL(3,C)
OV A4 (1,A)

+D volts  A4JL (1)

-0V A4TL(2)
-15 V. ALIL(2)

02430-3
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Section V
Maintenane

¢

' Model B216A

Table 6-4, Front Panel Troubleshooting Cheel:

* Sct Counter controls as follows:

SENSITIVITY ., . . .. . .01

fumetion . . . . . . . . MANUAL START
SAMPLE RATE., . . . . cwoutof POWER OFF
STORAGE , , ., ... . ON

FREQSTD . . ., . .. INT
FREQ-PER/TIME INT . , FREQ-PER

INPUT . » v . o v . s

Reget Counter and beygin check,

no input signal used

Gate lght on and
at least one digit

Gnte Lght off hut
at least one digit

1
No gate light
no display,

displayed, displayed, Fuse - check
! [ ' Power Supply:
Storage swilch IC? Mnain Gate F, F, :éﬁ? 3
off, Reset counter, )
" +hV
Q=0V Q=.5V -5.8V
AdQic | Cheek inputs "
D31 to 1C17,

Display

If other than zeros appear check associated
0000000 p-— decade, huffer, decoder and display {uie

. ]

(e sure A4QB, AJICBC reset is working),

Storage switch
on,  Resel counter,

X = blank
XX00000

_If all zeros, check storage switeh or
transfer one-shot multivibrator A4I1CBD and ICOA.

Sensitivily switch
to check, Reset
counter,

1

No count or
partial fill up,

Attenuator A1 .
Input Amplifier A2
Crystal Osciliator A3

Count totalized
to fill display,

| AdQ4

A4ICH
Front panel switch AdQl2
at stop (gate closed), AdQll

High speed decade
down to where
count stops,

Gate light on,

A4CR13, A4CR18
A4CR17

Gate light off,
Display on tubes.

5-10 02430-3




Madel 52 16A

Tnble 6-4, Front Panel Troubleshooting,' Check Cont'd,

section vV -
Muintenance

Rear switch nt INT
FREMN, Sctto
, 01 ate Time,

[ xx1, 0000 pMHz|

.1 Gate Time
© [X1,00000 MHz| A41C2A

1 see Gnte Time
{1000, 000 kHz | AdIC2B

10 sec Gate Time
[ 000, 0000 itz | AdICIA

Switeh to
1 PERIOD

Gate Iight not
(lashing,

Crystal Oscillator
Al (see frequency
flow diagram;
trace oscillator
signal to gate F,F,
A4IC7),

[ XXXX, 001 ms |

10 Perfod Averapge
[xxx.0010 ms | AdiC3A

100 Period Averape
[xx.00100 ms | A41C3IB

1K Period Average
| XXX1.000 s | A4IC2A

10K Period Average
[ XX1,0000 ns | A4IC2B

100K Period Average
[ X1,00000 us | AdICIA

Try EXT FREQ STD

]
| Wrong display, I

Clieck period flow
dingram, Trace
ose¢, slgnal to main
gite AdQ13, A4Q14,

Check Sample Rate

|Nu ‘el’[c'ctl

Sct Sensitivity to , 01
position. Insert 10 mVy
[requency 3 1z to 12,5
MHz. Adjust level
control for display,

i

Set to Manual Start and
apply 10 Hz, Wateh
display tubes fill up,
Look for 2 numbers lit
at one time, Increase
[requency to check nll
display tubes,

Can't mike 10 mV
specifiention,

Attenutor Al
Input Amplifier A2

i

Check Time Int, by
contact closure or sat,
NPBN to rear stop/start,
Rear switeh to Time Int,

I '
Replace bad
display tube,
deecoder, ote,

[Able to stop and start,|

Cheek switeh or NPN
transkstor bins, Then
A4Q6, A4ICHE,

Check
for action, A4Q2-Q3-Q5 |
QK Sample Rate OK
‘goto A circuit,
02430-3 i 5-11
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5-16. Substitution

6-17, Replacing the nssembly suspected of trouhle
with i spnre assombly known o be opernting can
greatly simplify troubleshooting, When s defective
assembly is found, the trouble cun then be trnged Lo

incividonl components, The defective nsrembly enan

he shipped to the netvest Hewlett=Dackord Sales wed
Service office for repiir,

6-18, Printad Gircuijt
Component Replacement

6-10, Component lend holes ipthe cireait hoards have
plated walls to ensure good electrical contiel hetween
conductors on opposite sides of thehoard, Toprevent
damnge Lo this platimg, apply heat sparingly nnd work
earefully, The following replucement procedure is
recommended;

0, Remove defeetive component by (st henting
terminals on either side of board until solder melts,
Then gently remove part With lopg nose pliers, Use
a clean, 37 walt soldering fron,

b, Meltsolder Incomponent leid holes, Clogn holes
with toothpick o1 wooden splinter, Do potuse a meinl
tool for cicaning holes,

¢, Shape component lends and Insert into eleaned
holes, Solder into place using heat and solder spar-
ingly; n heat sink such ns long nose pliers or n com-

Madel B2 1A

%-20, ADJUSTM ENTS

5-21, Adjustment procedurep fm llm 10 MH2 Qsell-
Inlor and the Dower Supply are given SnParagraphs
6-22 and 624, The lstings are in the prefereed
order of ml]uhum.ll.

5-22, Powor Supply Ass-smbly AG

5=23, Tundjust the +6, LV supplys
n, Connect DC Valtmeter to AG(2),
b, Turn on Counter,

¢, Adjust AGRT for +b, £V +, 02V,

6.24, 1 MHz Oscllistor Assembly A3
G-2:. To check Oscilltor frequency, uss tes. seiup
in Flgare (-3,
NOTE
For best long term stability, the Counter

should warm up for 24 howrs before checking
frequency,
n, Corwet I MHz stndard to EXT SYNC input on
Oseflleseope.

b, Connect output [:om B216A FREQ STD juck tn
Osctlloseape Vertieal Input,

¢, Adyuge AICH (Conrs se) and AJCE (‘-‘inu) unlll sine
wave display Is statlonary,

Fipure 5-3, Oscilintor Freguency Test Setup

merefnl heat sink should be used when replacing
transistors or diodes, .
L
ececiene | [TAEOLAITEN| | ol
d, Througa-hole plating breaks nre indiert * Dy COUNTER OSCiLLATOR OSCILLATOR l
separation of the round conductor pad from ther
side of the boird, To repair breaks, press conductor _
pad against board nnd solder replacemoent component INHE QUT YO YERT 10 EXF SYNC
lend to conductor pnds on both sides of board, ]
Table 6-5, Function Switeh Connections to Main Board Ad
FUNCTION WAFER WAFER WAFER WAFER WAFER
" S2A to Ad Pin 52D to A4 Pin 52C tuy AB S2DR to AD S2F to Ad Pin
PERIOD: | 0 6 #3 M3 NONE
10 E 6 #2 M5 14
100 D ] k1 MS 13, 14
IK c g #3 5 NC
10K B g #2 1S 14
100K A ¢ #1 1S 13, 14
FREQ: .01 D ) ¥3 Mbz 14
.1 C 8 - #2 MHz 13, 14
1 B B # - kHz NC
10 A 8 e kliz | 14
MANUAL START L ] NONE Ad(I) 13, 14
MANUAL STOP | M + STOP BNC 8 NONE * NC 13, 14
t ) 2 4 : f
GROUUND ZD TO ACTIVATE FUNCTIUJ AS SHOWN 45V N
5-12 02430-3







Moadel 6216A ' : Section VI

IRéplacenble Purts
. L SECTION VI
REPLACFABLE PARTS

6-1, INTRODUCTION 6-3, Miscellnneous parts nre listed nt the end of
Table §-1, :

6-2, This seetion contuins information for ordesing

replizement parts, Table 8-1 Hsts pavts In olpha- 6-4, ORDERING INFCRMATION

numerienl ord 3 of thelr reference desipnators and

indicates the deseription and HEP part number of each 6~6, 'T'o obtain replicement purts, address ordey or
part, lopether with any applicable notes, Table 6-2 inquiry to your local Hewlett-Packard Sules and Service
Lists parts in alpha -numerieal order of their HIP part office (soe lists at rear of tis nmnual for addresses),
number and provides the following information or Identil_ parts by thelr Hewlett-Poekard part numboers,

cach part,

f, Deseription of the part (see st of abhreviations G-G. To obtain o part that is pot lsted, inclade:

L3 ¥
heluw), i, Instrewent model pumber,
b, Typical manufaeturer of the part ina five-dight
code; see st of moanpufaeterers in Table 6-3, b, Instrument serin) bamber,
£, Manufacturer's part mmber. e, Deseription of the part,
d, Totalquantily sood inthe instrument (TQ eolumn), . Function und lociation of the part,
i
REFFRERCE DESIGNATORS
A « ansrmbly ¥ v Juar My - mechanical part & pnlegFulad errcupt
n « putor Fi. v ik [ L . phag ) v v vacuum, falw, hoon
114 v baltery He - Inbegratod 2Ecuit Q ~ Araneistur tmalb, photoerll, vte,
cC « capacttor * + Jack 1t - rusistnr Vit - altage ngulalo,
[« o cpupler K © prhay ur « thermibstor w < vahie
Ch v i L o pductor 5  pwilih X michel
118 - dclay hine 15 v bod wpeaker T v Apansformer ¥ vryblal
1S v devlen nlgnahing (lamp) M = der TH - Aermdnal baed P4 funesl cavity,
|3 < mise elretronie part MK © miepuphone ™ o leal puint miungh
MIMEVIATIONS
J,“ . diperce n hetiies N < pmally vpien Mo © pack mount wnly
f, FC - autumiatic Bnsjuency contrdl How - hardware KOM - ppntnal HLEYR LES NI TETEY
AMPL -+ ampblicr Hvx Lo hodgunal NPO S mgative ponktive iy JWY resuvrne wuphing
1Y + mereury Leery b ralue yollage
UED « Beal Beaqan ey oneillalor Hit < huuris} il fhciant) 51 Byw bk
N - bery i copper 173 © herlz KPR vl e ;“l‘ iadtiinthe
. n - binder had mpate :: ' i M_;",
v pr < bandpane ¥ - dtermadiate frweg KIFR - b pecunupandad for ESIJL‘T :‘_ _‘tn':l'l‘
. Dhs 1 tvuss X1 venpregnaled tieht roplaermant S1MIcON - II\ :.3 “:’ |
! WD - ckward wase vacklater INCH ~ineandunennt NER e maparat )y SEMICOS - “l'"_“’ ¥
INCL - Inchudls) nglaceable & o el
(W' . cvunteracluckwine INS o nautalion{ud) - ] ) b.“' B 1119 I‘l
Chit . ceramle INT ~ pntrenad onp < updur by descHption h.l‘ . . slide
CMU + calined puunt valy un - wval heud P A
COEF o+ cedlictunt K B VIR L) ux - ondde sPL. Crpevial
! COM - cmmnon o < it hand P ek :;T ) M':‘:“,'J"‘"h' !
COMP + comjueition LIN - hnear daper rc -oprihet elsvuit 5Tl ':’ l-l "
COMPL - compleis LR WASH - bk washer PE - prectarads - 10012 } sty
CORR  + cuneclor (T3 H + hgarihinie taper tatada TA - C dantatum
(W1 < eadmiym plate Li*F I jraan DLty I BRS - phesphag tonse ™m e delay
! CHT - calhodee.ray fulne Pl » Palhps 14 - loggle
cw < glockw e M < miih - 03 Py prak i eme wblage Tht thraad
MEG + ey - 108 pRp < e ENgalbe. n titamum
DEIC sl varlnm MET FIM - meldl lim Poablive M. tolerance
[543 < dsive METUX  + mindelliv unde o partuf e = bryme
RCT s ehe . MFR - mdnulaclurer LY oy rlyFona ™I © trava hing wave tube
:Pltt'k:: - ::;:;::.::;:::u Mz s g herly o T pprsbain u - v - j00t
EXT -~ eaterhal MINAT - pumature ros = pustbionis)
- MOM < nunpenlary 1aT PELITINL O Y VAL - vannalle
. e Jarads MOs « il ogide substrate P  puahetuagiuh VHCH de i hiig yolts
F:- s Hat hepd . MTG . T C ot
ELIE - ilhedey heasd MY C vmylap® Y prah wuthing soltage W7 L with
FXD  « limd W wills
G - s (oY) N - o (1079 NECT - rechilber wiv worhiog bnverse
GL S RCFmAmIn KT o mormally closnd 112 < Fdio Peaguniy yultayge
1179 o glans NE . heun {131} < roaik head ve WW BT TR ]
[HI14] - groundiod) NEVL - nicke] plate paghl hamd Wt wilhout
o164 14
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Model 5216A Section VI
Replaceable Parts

Figure 6-1, Cabinet Parts

Item No, Deseription HP Part No, Qunntity
1 : Front Panel . | 05216-0002 1
2 Rear Panel’ 05216-0008 1
3 Side Cover 5000-0702 2
4 ~ side Frame 60600702 2
b Top Cover 5080-0723 1
" 6 Bottom Cover 50000718 1
7 Hinge 5040-0700 2
8 Tilt Stand . 1490-0032 1
9 Foot Assembly 5060-0728 2
10 Spacer 6020-0701 2 !
11 Window Frame 05216-4004 1
12 Rezel 05216-0003 1

02430-1 ‘ -7
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Section VI Model 521GA
Repla: eable Parts

Table -3, Code List of Manufacturers

The [ollmeing rode pambers are frunt L Frders) Supply Coste for Manulacturers Calaloging Wandtooks HE+) (Kame b Code) and 18- (Code ‘
1 Name) and iheir Latest supplements, The date ol Fryinion and the date of the supplemenls used apprar bt the bottim ol eich page. Alphas
betical codes have Leen arbilrasily sunigied 1o suppliers not Bppraring In the 10 Hantioks. |
|
Ciade Iy Ciate Cide ‘
Ra. Manufaciurer Address N, Manutsciurer Address 0 Manulasturep Adlress |
pOOCO U N ACHmMON. ... ... Any supplier of 11,5, 09337 Lltramin, Ine. o..o.os. . a0 Mabes, Cal DI238 CTEof Derre, bne, .. 0.0 . .- Jeyne, Ind
00135 MeCoy Blectronies. , Mount Holly Rurings, Pa. 93307 Union Carbine l‘nrp ,Iv‘tnl BI23T Chicagn Telephone of
00283 Auge Elecirunics Curp. - . - - Mochester, N.Y. Y, oo e New York, B. ¥, Califurnia, Ine, . - ... . B3, Passdens, Csl.
D087  Cemcn, b, -5 o0 v v oo v s Danlelson,Conn. 09974 Viking IM INE. ... ... .. Canoga Park, Cal. 1242 Day Etate Flecironien Corp. . ., Wiltham, Mas
00394 Jrumidisl L. .o anuean .. Coltn, Callf,  0338)  fonre ElectrnePlastics tne.. . . Sunayvale, Cal. BIJIE Telrdyne Ine.  Microvave
DOME Miciron, Cn., lnr coro Valley Biream, K.Y, 038)8  Cusmin Plashe te.n Ilulrl: By... ... . .. .vv .. PaluAle, Cal.
00I1Y  Carback q, «rveer- o Cherry i}, N.J. Mec ko b .o.haeees o Clevelaad, O HI14 NationalSead . .. . ... . [osney, Cal.
00636 Aerowus ¢ } Voo s e New Dediord, Maan, 03624 Narber CilmanCo, .o o0yt Puckford, Jil.  E163Y  Pracimcs Conmetor Corp. - Jamasica, N Y
00119 Amp.tag. /oo oooh .o Harnmburg, e, 03728 Tillen Opiiesl Co. FIS38 Inacan Elecironjes Inc, . ... ~Coata Mrena, Cal.
00T} Alrrrali itadin (‘urp O O =t R 3 Savaa ks It-ul;n nmu-. Pong Iatand, N. Y. BLTEY General Innirument Corp.
00M%  Croven, Bid.. ... .o -WHHEY, Ontarlo, Conada  S3TI% Metro.To! Jurp.. o0y ,Iulbun.ﬂ Y. Ermlnm-!unur Divisten l'mluu
00435 Narihern Engineering 03783 Btewar) Laginerring €0 ..., JSanta Crue, ). Growp ... .. <o Naengh, KO3
Laboratories, fne, . o000 Barbington, Min 08020 wWakelirld Erginesring Ine., , . Wakefield, Mass. 11717 Imp-rul I’Imrmur tm— e llurm ark, Ca).
0003)  Sangumw Efeciric Co., DEOOE  Dannick Cu., Biv, of Stesart 183G Melahs, fnc, .. ..o« Pulo Alte, Cal.
Pickens v, ... 0h e b -Pickenn, .U, Warner (‘nrp vores o Pridgepurt, Conn.  J2126 I’hllmiphla !Iandlr (‘u veven o Camden, ¥ )
00MEE  Guoe Ergineering Co, . . .. Cily of tnduslty, ©al, 060 Hapeheia Corp ., . . Redwued City, Cal.  12J81 CGrowe Mig.Co., be ..., Fhady Grove, Pa.
00B#)  Capl E. olmew Corp.. . - - Los Angeles, Cal. 08170 Duuse and Lomb Dpllrnt 137 Gultun Ind. lne, Data H‘}lirm
00019 Murrelabine,, .. . v s Lhvingaton, N3 . . Mockester, K.Y Dy . .- < Altnquerque. N M
01002  Genersl Electrie Co., 06402 E.T ». rnm lCu u 13T Clarvalat Mig. l» e Duser, N.H.
Copacibr Dept -0 250 o Jludonn Falls, K.Y, Amerira ..., ., v s Ehiesge, . 1278 Elmar Pilver Corp . - . . W. Maven, Conn.
01000. Alden Producis Co. .« .. . . Brockion, Mass. 08840 Amatom Electronic Ihrdun 12850 Bippon Eleciric o, Y Tokyn, Japan
oLI2Y Allen Bradtey Co.. .o .o ooy o Milsavher Win Cn., Inc. Naw Rochetle, N. ¥ LINBL Metex Electrrnics Curp | ... Clark, ¥ 1,
01355 Litton Industries, Inc. ., .. Deverly Hilds, Cal, 06333 Iludr tlr:lnnl lmllrumrpl §1830 Delta Semicenbicior Inc, . euport Nesrh, Ca
OLIRE  TAW Bepptronductors, fne, . . . . Lawpdale, Cal. T, koe. o .... .. Peracock, NI BIBM Dicheon Elecirunies Corp . . Bodtadale, Artrons
0128%  Tewas Instrumrents, Ine., CEEES  Urperal Devires t‘n .IM v - s Indianapolia, Ind. 11019 Alpco Bupply Oo IM ..... Witchita, Kansas |
Transistor Profucts Div, . .. . . Dallas, Traas 08151 Compomenie Ine. Aric.Div, .. Phoenis, Arirona  BI06) Wileo Producis . L0 Deenie, Mieh 1 i
BI4®  The Alltance Mig. €o o 25 . 0o o Allladce, Ohio  UERIZ  Toreington Mig Co. West Ty, ., Van Nups, Cal 3003 Thermalloy. . .. Lo L. Dallas, Teaas . \
1508 Emabl Paristne. -. ... ... Los Angeles, Ca),  C6UBD  Varian Aspoc, Etmac Dv. . .. . San Carlos, Cab.  BI12T Salitren [avicen lm' L Tappan, ¥ ¥, ‘
O158%  Parific Relaye, Ine, ... ., .« Van Bups, Ca). Q7040 Kelvin Elertrice Ca. . .., 000 Ven Nups, Cal. 13236 PriefukeniGmbll) -, . . . Havever Geenuaay
01870 Gudebend Dros. BIKCy. . . .. .New York, Y. 01116 InptranCo ... oo . Panadepa, ol BINIY Midland-Wright Dy, ol
M AmeroekCorp. oo e e Ltockierd, . 07137 Transiatnr Nrtlr»ult- . Pacillc Industales,inr. . . Xanaas Llly, Kinsss
01960 Pulne Enpinwering Co . . .. . Banke Clars, Cal L N ‘e . . Minagapolis, Minn.  DOFS BemoTech. ... ... .. - Kesbury Puk, Cal
T Ferroreube Corp. of o13s “'unmhu«n !lrm'lr 119 Cabip Wrsintor Corp .. .. Banta Monies, Cal |
AMPIICA « -0 v e oo e s o Saugeriies, K.Y, Corp , Electrunic Tube Dlv. o Elmira, K Y. 1298 American Componenta, Ine..  Corsheiwchzn, s,
O21E8  Wheekich Bignate,bnc,. .. . Long Deanch, N3, 07140 hlmnhm Corp. . L. Nem Yora, K.Y, B8} ITT Semiconductar, » v of
C¥288  Cole Pubber and Pastirs fne , (Meznysate, Ca),  0723) Cuch-Graphik Co. . (‘uy of Industey, Cal Ink. Telephine and Telrgraph
Qleen Ampln-nnlon-su Flectronica OTISE  Milicun Trassistur (.‘urp .o Carle Place, N Y. Corperalion . . . . West Palm Bearh, Ha
COFP. o vovr venymrnn e Dradvinw, N1, 0728 Asnet Crop . o Cubver City, Col. BOVR) HewlettPachard Cumpany. . Loseband. Colo
03135 Hadia Corp, ot Amurlr. Semt- Q7263 Falrehdd Camera & Inal. Carp JAE33 Curnel? IRbiler Elrcirie Copp . Newarh, ¥ 3.
rondarior and Malernln Bemleomduetsr Iy, , , ... :unmn View, Cal. DASTE Corning Glass Weghks .. .. . Curning, X Y.
. Divislon .0 .. . Bomeryllle, N1, 01332 Minnewsta Rubbee Co L Mimneapalis, Minn. 14732 Electro Cube Ine.. .o -+ Ban Gatirie) Ul |
MY Norslle fu ol A-nmra o ' C3INT  Mirtcher Corp, The . .., . Munterey Park, Cal. 14730 Willlams Mfg. Co . . . Bam doke, Cal |
B Y vk Dia My ook, Conn,  ATHT bLuma Elert, Pnad. l.nr S1L¢ The BphorCo dne. .. . Ll Falls, K J. 1
-k pt] Ha,vluu Eulnrnlng(.‘o . Bam Fermare \ Cal. t. View Operations . ., . Movntain Vies, Cal 35350 Webater Elrciroaies Co . New Yirh, N Y. |
0T Jlwdswn Tush K Dhe ... ... Kewa « N3, OYTT00  Trchnical Wire I‘m-hu!l 10INT Betomiew Corp ... ., ... Nurthrkige, Cal. ' ‘
03298 Nylos Blolding Co n ........ Hprtnglelg, N 1, tne, .. Ccee . Cranfopd, N 1301 Adjustable Iushing Cos N, Bidlysond, Cap |
03508 Q. E. Sembcundurtor Post, oTaI8  Deatine Elerd. o L coo . Chicags, Y. Y5858 Micron Elrcironics. Kiil-lc |l|l,.l;m(lll4nm Y.
Dept co oo s Byracume, NUY,  OT10 Continestal Destee Corp.. . .. Hawlhorne, Cab,  15%6 Amprobe ). Curp. Lo Lynbrnk, N Y. ‘
0Ty A ‘luhln- & 1’\- (‘n, L Dayton,Ohin 0793)  Jtaythrun Mig. To., l-lml- 15630 Cobleiromen - - .o o Coala Mena, Cal.
LInmr K rmm CoFp. o+ »s s . » v s 0y Compton, Call, eonductor LAy, o ... Mountdin Vidw, Cab. 13772 r-mum (‘-ntury il
03418 Parker Gead Co.. .. ... .. .Lus Angelap, Ca).  OTHEQ  Itemieit-Purhard Cq., ) Lo Sants Clara, Cal i
03871 Transitron Blectric Corp. . . Wahefieks, Mass, Kew Jersey Divisbsts . - .. 5. - ockasay, K., 13801 ¥rnwa Flui. Tne ... Fremirghant, Make
0I8N8  Pyrofitm Nesialor Co., OIS LB, Evginerting Co. . ..po- Angries, Cat. BSUIN Amalevine. ... . Muuntain ¥lew, sl
Bae, v ovneasneaCnar Knalls, K3, OR1RS Dlna, Delbert oo\ . Pomona, Cab.  JE03T Spruee Pine Mira Co. . ... mm Prw, BT
0185 Hingnr t‘n. mrhl Dlr N ORISE  Dupgess Pattery Co. . oo o0 o L 180T OmairSpeetra lm-. . e Dl lll
: Findarne Planh - o -5 . Fumeryille, N3, hunn Falls, Ontario,Cansds 36133 Computer Inode cop <o Bads, N
| G40C%  Arros, Hart and Hrgeman 0B84 Deutarh Fxstener Corp. . ». . Los Asgries, Cal, 15534 Elretruid Co _ Umion, N.) )
EBeCE, ©u.v v ornrovero. Hatlbrd, Conn.  QLESE Driaicl Co., The ........ Walerhuty, Coan 18385 [amts Abreratt Nt Cor Pasadens, Cab '
0401]  Tarwus Cofp. «. ..+ ... bambertyille, KT, O8TET  Sloan Compan { .. Bun¥alley, Cab. 1eSER Ldeal Frec Meter Co oo,
04663 Arrw Electronle dnc.. . o -~ Lreal Neck, K, ¥, OMTID ITT Cansun Elertrie Ine., kb Jur Meter thy Briwkhyn, N ¥.
41T Eamea WIT®. .. .. 0.0 oo Lun'Angeles, Cal. Photmin DA, o v e ny e .. Proesin, Arpona 16758 Deiwo Radio by o £5 M (urp Keihorituy, Indt.
04332 Hi-Q Diwksiun of Arovox. Myrile Deach, 5 €. CATIT  Balional Madio Lab.tne, . ., . .. Paramus, K.J V108 Thepmoneties ne, ... .. Camya Puig,Cal
Q4184  Precisjos Paper Tube Co. . .. . . Wheeling, Il CAT92 €5 Electronics Bemiconduclor 13T Tran Tompany . .. Mounlain ¥les, Ca)
Q408 Pabs Alta Bivisbon ot Mewleh» Operstionn, Dry.of COStac . ... Losell, Mave 13675 Hamhy Metal Products Copp. .. Adgen, Uba .
Pachard Co. o ., .., - . Paly Ally, Cal.  ONM2S  Genera) Elurtrie Co., 13145 Angatrohm Prec Ine N Nollysmad, Cnd
Qdesl  Ayhensia Eleclric Profects, Minlature Lamp Dept. . . . ., .. Cleveland, Ot MBS Bilicomadne, . o L. Besapsale, Cal
Micrusave Drvice Div, . Mountain Vies, Co),  CIOH Mel-dain ... ..o, .., . Indungulis, Ind. 17870 McGraw Edlson Co. .. . th"l-r» K
C44TF  Dubuta Ergr.lac, . . . . Culver Clly, Op). 0834 Dabwock Jtelays Dav.. ... .., Custa Me 16042 Pouer Devsign Paciiic Ine. . . . . Palo Alle, Cs)
Q4T3 Madarola bac. 5.m1rm‘m 00T Elrctrome Enclosures Inc .. . Los Angelrs, Clesity Corp Bemprrdurlor Dis . . Palo Alto, Ca)
Prod. 0%, + . v onen. . Phrenin, Anipeda S0 Temas Capacitor €0 (0oL Houstun, Traas 1R Ejgnenies Corp . ... Bampale,Cal. ‘
M1 FlireCo. . W mn COI4S  Troh.dnd. Inc. Alubm TMTS Ty-Car Mig Cobnc . .o ollistan, Mass. |
W, breense s Lo Oilver Qly, Cal, Elect.. ... .. sene oy Duttank, Cal. 18ed8 TIOW Elect Comp Dw. .. .. Prs Plines, DL |
04113 Aut-muuc Eleetrle Co, ., . Kort L)L 08230 Elerire Alumbhu Ine L Chrage, NE INHES Chomerbes o . Plaim e, Mass. |
QATHE  Bequola Wire Cu., ... .. Brdwond cu;. 'Cal. 0913 C & K Components Jnc,. .. ... Neslon, Mags,  JWSED Curtis tnatewment, lac. M Kiseo, B Y.
GINSL  Preciston Coll ring o ... E) Monte, Cab. 093D Mallory Datlery Co. ot : LAB12 Vishay Instrumenly Ine .., .. . Mibern, 7.
GLIY0 P M. Motur Company . . ., . Westeheatar, L Canads, Lid.. . Torueto, Ontarie, Canads 1R EL DaDval and O, boc. \lllmwmn,.)lcl,
GNP Component Mig. sm-m COTIS  Prrmayhania Florovutbon Cliitia Helabta, Pran, MEF1L Durant Bhig.Co - Milssudre, Win
Co. . Pridgensler, Masn 09932 Burndy Corp. . , Karsalk, Conn, 19033 The Dendin Curp. Havigation & :
05006  Tuentialh Cenury l‘hllln, 10204 General Transistor Western . Conteed Do .. <. Telarbero, BJ. .
Ine. s e yorevo. Lo Angelen, Cob. 0 COP L. cevss. Lus Angries, Cal. 19500 Thomas A, Edidon Indusipies,
OSIIT Wratinghne Elerirle (‘-:rv 10 Tl e s Berkeley, Cu. Dy od MeGras rEdidon . Wrst Orangr, B 3
Eemiconductor Deph, . . Vourgewsd, Pa. 1046 Carborundusm Co. ... Wagars Falls, N ¥, 19309 Concoa.. . . . . Paldein Park, Cal.
00035- 49 From: Mandbock Bupplementa
Mevioad: May, J070 ' =) Pated :...'.?i;, Isto
i |
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Section VI
Replacenble Parts

Table 6-3, Code List of Manufacturers (Continued)

Lusle
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196 44
s
20183
21218
2113
21520
FF: 0]
2304}
1IR3
FLLEL
24054
]
26305
FLTTR S
FLTHTS
FLRrF 4
25420
1520
ouit

T
13414
K134

Manatariurer Adtidrras

Hormrheads B Y

. Tmbs prrdenor  Kanran

- P iphia, A
Loy falaned Clty, B Y
The New Biritian, Cuonn,
Cotp N Thivas, 1.
..... “Mehahen, N
Tesrean Corp - Enadadnageilin, Jhet
Brysh adio Fleviponies Fid. Washingtin DK
5K Lamp Dibsjens Ml Park, Chiavling, hin
Genrrad Madin 0a. .. Woanr Conripsd, Masa
Memenr e Enmp v Munlington Jnet
Grive I protces Corp hiw Meahwlle. N Y
Gribept Fide Coond Amepiey, Ine Caristafit, K )
Compis Wellpley Co I Atyster, £},
Mamilion Walrh Lo . . baneantir, P
MewleiteSFahard Co. . ., Pabs Mo, Cat
Mevman Miy, L. . , Kandbwarih, K ).
Inerrum . nt e e O,

b, -t Fallau NS
K Ihrwmm l'uh’ [$98] tarnsbnry. Ky
toitrehmine . o TTIFITI 1]
Baneyh Gl Prisdusta,

|1 Wanhke stmry, ODalapin, {anada
unnlm!um \\ Hi & Wi,

LG Fleetpenice ..
Fheoirpa My € ...
Gwreral Alruaies Corp.
Esrrubine, Ine
Falmr Bearing O
Faustew) Mytablury
Gunreral Rord o

I

1 To o punite, Untarin, Eanada
PSS h-lallun Lt . tofianapeting, frad, ¢
3941 Movhamedl Jndusty ve 'rd On Akron, ©Ohiy
£0%30  Mhimabuge Proosiod ll-'.nu\an biv.  Werpe, KN
93 Meneyerl) e . L Shinsapatis . Minn,
$219 Mster O . Chicagn, NI
A3 A Baegrea Co }Nh’m»l Caln
£465%  Ohmyle My Cn o Fockaw, Hl
6304 Penn Eng MMt Dap oo Daytorbesn, Pa
190 Polaresd Corp . Cambrpige, Misk
AREI0  Preconinn Fhapmometer

[LTUN AT . Remthampion., Pa
% Micpimate & Posrr Tule Div. . Waltharn, Sans
GG Resan Uebirukler Co . ‘Wentminstry, Mil
52983 HITTY Mer Blec, PRy, Walthans, Masn
5294 Ehallrbons Mig o o Felma, B,
BROTE Bimpraoa Byt O Chisagn, B
58013 s Uepp Flmslupd, N Y
MBI Baptbree Uo Crmme rosat Awu-ahn

t & lvsbem by, . . heirwalbh, Conn

SE)AT Bysubding RiEL o L e Tonasamis, B Y.
LIRS Reradur Fhsirp by Noerih Adamis, Maen
hMAT4 By Bt Un LBl thasn
s Yrbes Corp Tulna, this
S350 Thomas b Jeits i . Ehsalsdh, A )
0%e:  Tripledt Elesirpeal sl Lo . Plultis, Qhie
E1TTY  Unkes Ssjtch and Mgnal iy, ok

Wreahinghaemr M Drsde 0 Pitelargh, B
L2113 Uninersat Lacine Lo sy Dwnesn Mich
LITT Warddecrand Elerine Un ML ¥Yerpnen, N V.
4559 Wemaan Firsins Co |, nc . Bew York, KUY
EMPIT Wonhen Tnat  ne. Wexton-Besark Newark, K 1
LE2Sh  Witek Mg Co . oo Ceagn, 1L
EEXR Minhseida Mising & Mf.{ hl
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section V1 Model B21GA

Replaceable Parts

Toble 6-3. Code List of Manulncturers (Continued) ,

Thee following IEF Yendors bave ao sumber analgned in he Paterd supplement b dhe Frderad Sopply Code bor Massras e re Jandiaah

Cisle Ciste bwte
Nn. Mamtacturer Adiiress ka. Manctarburer Atdrens B, Mamulaviurer Addrens
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SECTION VI
MANUAL CHANGES

7-1. CURRENT INSTRUMENTS

7-2, This mununl applies direetly to Model 5216A
Electrante Counters with serialprefix namber 1040A
(refer to Paragraph 1-7),

7-3. NEWER INSTRUMENTS

T-4, As chinpes are made, newer instrupents miy
have seriaf numbers not listed in this manunl, The
manwils for these instroments will be supplicd with
anadditional "Manunl Changes' sheot containing the
regquired information; contaet your pearest Hewlett-
Packard Sales wd Serviee office for information §f
this sheet 15 missing,

7-6. OLDER INSTRUMENTS
T-6, This mupual withthe changes listed in'Table 7-1
alsonpplies tod216A Electronie Counters having seriat

prefix nunihers 876« and below,

Tuable 7-1.  Back-dating Manual Chanves

SERIAL PREFIX MAKE MANUAL CHANGE
9176- 1
940~ 1, 2
016- 1, 2, 3
748- 1, 2, 3, 4
T44- i, 2,3, 4,6
712-, 716 1,2 3, 4,5, 6

CHANGE 1
Page 1-1, Table 1-1;
Cliange detachable power cord Part No, to
8120-0078
Page 6-5, Tuble L.1;
Chunge F1 2110-0033 to 2110-0018
J7 1251-2357 to 1251-0148
Dage 6-6, Tulle 6-1;
Change S4 3101-1234 to 3101-0033
W18120-1348 to 8120-0078
Pape 6-7, Fipure G-1:
Change Rear Panel Part No. to 05216-0004
Page G-8, Tuble 6-2;
Chanpe 1251-2367 to 1261-0148; dMir, No. to
87930; MIr. Part No. Lo 1005-1
Puye 6-9, Tuble 6-2:
Change 8120-1348 to 8120-0078; M. No. to
28480; Mfr, Part No, 8120-0078
Change 05216-0009 to 05216-0004: Mlr. Part
No. to 05216-0004
Page 8-27, Figure 8-11;
Use primury power supply schematice mrirked
"PRE-IEC PRIMARY POWER SUPPLY"

Seuetjon VI
Manual Clanges




Section VI Model B216A

Munuad Changos

CHANGE 2:

Trble 6-1:
Delete A4-0521G-6013 Main Board Assembly and all lines prefixed by A4; replace with

Table 7-2, A4-05216-0011 Main Board Assembly,

Delete AG-05216-6012 Power Supply Assembly and all lines prefixed by AG; replace with
Table 7-3, AG-05210-6002 Power Supply Assembly,

Delete W3-06216-6014 Cuble, Gate Light,

Change T1 from 8100-3004 Transtormer to 0100-2438,

Delete ALCT 01650-0050 C:FXD 1000 i,

Change ALRG frum 0683-1035 [:FXAD 10K ohm to 0684-10131 R:FXD 100 ohm 6% 1/4W,
Change A1R8 from 0083~1036 R:FXD 10K ohm Lo 0683-2025 R:FXD 2K ohm 5% 1/4W,
Change AICRI and AICR2 from 190" -0050 Diode to 1910-0016 Diode Germanium GOWIV,

Delete Figures 8-3, 8-4, 8-5, 8-0, B-7, 8-9, and 8-10 (sheets 1, 2, and 3), and 8-11,
{(Note; Flgures B-3, B4, 8-6, and 8-6 will not be repliced,
Replace Figures 8-7, 8-8, 8-10, und 8-11 with Figures 7-1, 7-2, 7-3, 7-4, 748, and 7-6,

Page 7-b, Table 7-2:
Change A4IC36 to 1820-0117 Circuit HP,

CHANGE 3: |

Table 7-2:
Add A4CE 0140-0221 C:FXD MICA 220 pf 1%
Add A4CR10 1810-~0010 Diode:Germaniwm 100 MA ‘

Delcte Figure 7-3, Replnce with Figure 7-7,
CHANGE 4 !

Page 5-1, Table 5-1: i
Change A3 to 10 MHz oscillator 05216-6008
Change A+ to Main Doard 06216-06001 .
Page 0-6, Table 6-3:
Change TIME BASE to read as follows: j

TIME BASE ‘ , |

1. TIME BASE FREQUENCY: 10 MHz ‘
STABILITY : Aging Rate: loss than + 2 x 1056/ month ,
Temperature:  less than ¢ 1 x 10-% from +15°C to +36°C
less than + 8 x 10-0 from 0°C to +50°C
Line Voltage:  less than 1 x 1076 for + 10%

0 change
a.  Conneet output of Counter FREQ STD jack to Oscillescope vertical input,

b, Trigger Oscilloscope externally with a 1 MHz signal from a standard frequency
sourcee,
¢, Set Oscilloscope sweep time to 1 ps/em,

¢, Horizontal deift of Oscilloseope in eni/sec is difference between standard
frequency ahd counter time base frequency in parts in 106,

7.2 02430-3
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Muodel 5218A

CHANGE 4 {Continucd):

Page 6-6, Table 6-3 (Continued)
o. Record frequency difference, For long term stability, this test shou'd be made

dafly for a perfod of one month,

Section VII
Manual Changes

NOTE: Temperature must be kept constant, or compensation for temperature
difference must be made whenever a {requency difference is recordud, Unless
n record of the temperature and date of last ealibration is avatlable, the ire-
quency offset should not be considered drift or aging rateof the 10 MHz erystal,

[, Vary line voltage + 10% and record frequency difference on test card,

NOTE: Stabillty as a function of temperature may be checked by performing

steps ¢ and b,

g, Vory opernting tempermare from + 16°C to «35°C and recoerd frequency ditference,

h. Vary operating temperature from 0°C to +50”C and record frequency differance,

Page 5-8a-h, PERFORMANCE CHECK TEST CARD:

Change TIME BASE FREQUENCY to rend as follows:

TIME BASE FREQUENCY: 10 MHz

1. Stability: Aging Rate: Jess than ¢ 2 x 10-0/month less than
Temperature: less than : 1 x 10

+ 2%10-8/ma,

from +16°C to +35°C less than + 1 x 1075
less than + 3 x 10°8
from 0°C to +50°C less than + 3 x 1078

Line Volluge: less than 1 x 10-0

for + 10% change less than 1 x 1078

Table 6-1;

Delete A3-05216-6010 Osetliator Assembly and all lines refixed by A3; repluce with
AJ-05216-60006 Oscillator Asscmbly,

Table 7-2:

02430-3

Chunge A4-05216-6013 1o 0521C-600%

Change 05216-2013 1o 06216-2001

Add A4C3 0160-0168 C:FXD MY 0. 1UF 107 200VDCW,
Change A4CR26, A4CR2T to 1902-3404 Diode: Zener,

Table 7-4,

Change A4IC1, A4IC2, A4IC3, A4IC4, A4ICBE, ABICG, A4ICT, A4ICB tu 1820-0098 Circuit:

Integrated,

Change A4RIL, A4R2, A4R3, A4R4 to 0676-1021 R:FXD Carbon 1000 ohm 10'% 1/8W,
Change A4R5 to 0683-1025 R:FXD COMP 1000 ohm 5% 1/4W,

Chunge A4RG to 0675-1021 R:FXD Carhon 1000 ohm 10% 1/8W,

Change A4RR10 to 0083-CB15 [ FXD COMP 680 ohm 5% 1/4W,

Change A4R12 to 0608-6103 R:FXD COMP 530 vhm 5% 1/8W,

Replaze Figures 7-2, 7-4, and 7-7 with Figures 7-9, 7-10, and 7-11,
Replace Flpure 8-6 with Fipure 7-12,
Change A4IC35 to 1820-0254* Circuit HP.

*1820-0254 is replacement part for 1820-0079 and when used A4R42 must be changed to 51 chms.

Hence, change A4R42 to 0683-5105 61 OHM when this IC replucement is made,

1
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Section VII
Manun! Changes

7-4

CHANGE 5:
Figure 7-1:
Change A LS from 2000 ol to 10K ohms,
Delete AICRT and AICR2, .
Table 6-1: :
Change AlLS to 0683-1035 1 XD COMP 10K nhms 57 1/4W,
Pelete AICRI and ATCR2 (hot assipned)

CHANGE G

Figure 7-8: ;
Change A4R10 from 680 - hws to 470 vhms
Figure 7-%
Delete CR1 Botween XA401) und XA4(15),
Delete CR2an parattel with DS1(GATE light),
! 1
Figure 7-3: o
Change AGIRS Irom 220 ohms to 430 vhins,

Table 7-2; |
Change A4R10 to 0683-4716 [ FXD COMP 470 ohm 5% 1/4W,

Table 7-3;
Change AGCIRLS to 1802-3193 Diode, Sil 13,3V
Change AGRS to 0683-4316 R:FXD CCaiD 430 ohun 5% 1/4W,

Table 6-1;
Delete CiRl and CR2,

Model 52IEA
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Seetion VI
Munual Changes
Figure 7-1. Al Input Attenuator (Component Loeator) (Sheet 1 of 2)
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Section VIL
Muonual Changoes

Figure 7-6. A8 Power Supply (Component Locator) (Sheet 1 of 2)

Model 6216A
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Section VII Model §5216A

Mnnual Changes
Figure 7-12, Ad 10 M1z Qseillator, AB Decimal Poinl nnd Measuremont Unit {Con,ponent Loeatny) (Sheot 2 of 2)
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SECTION VIl
CIRCUIT DIAGRAMS

B-1. INTRODUCTION
B-2, This section ineludes the Tollowin::

., Genergl Notes for Schematic Dingrams
(Fipure §-1),

b, Functional flow dizgrams for the gting seetion
of RMeinBoardAssembly Ad (Figures 8-2 through 8-5),

e, Schematie Dingrams and Component Location
Hlustrations of Model 5210A printed circoit nssemblivs
inthe arvder of their assembly designation (A1 through
AG, Flgures B-6 through B-11), ‘These figures may
lso include waveforms and voltnges,  Top view of
integrated clrenits is shown with pin nambers for
fdentificution,

8-3, The Flow Diagrams or any schemitie diagriom,
when unfolded, cin be used with any other partof Uis
manuwl, or with the manual elosed,

B-4, DC Voltapos nre measured with a8 HP alode)
A12A DC Voltmeter, Typiews voltages are shown,

-6, Wavelforms taken with a HP Model 175A Osell-
loseape with the HP 17654 Dund Triace Amplifier
plug=-in Instulled, Osellloseope vertieal amplificr
handwidth Es al least 20 MHz when used with 10:1
divider probe HI 10001A,

8-06, Shadednrens nnthesehemutie diagriome indieute
printed clreuit board assemblies,  All components
within the shaded nreas are mounted on the buards,

Section VI
Cuoeudt Dirrams
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Section VIII
Circuit Diagrnms

Maodel 52 6A

Flgure 8-1, Schematie Dingram Notes
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FRONT PANEL
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AF AR
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REFERENCE DESIGNATIONS WITHIN AmEMBLIES ARE ‘ ABBREVIATED.
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Muodel 6210A

sSection VI
Circult Dingrams

Figure -2, Integroted Cireuit Dingram
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Section VIO
Circuit Dingrams

Model 5210A

Figure 8-2, Intograted Cireuit Diagram {Continued)
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HEWLETT@PACKA RD
MANUAL CHANGES

MANUAL DESCRIPTION CHANGE DATE: Qctohar 11, 1073
INSTRUMENT: 652168A Electrantc Countar {This change suparsedas all carlier dated changes)
SERIAL PREFIX:  1040A @ Make all changes listed as ERRATA.

DATE PRINTED: AUG 1871 ® Check the following table for your instrument’s
sarial prefix or serlal numtar and moke listed
HP PART NO: 05216-8008 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 TO YOUR MANUAL OR SERJAL NUMBER TO YOUR MANUAL

» NEW OR REVISED ITEM
ERRATA

Pege 6-3, Teble 6-1;
Chenge A4IC1, 2A, 2B, JA/B, 4A/B from 18200412 to 1820-0413,
Change 12000415 to 1200-0474,

»Chenge A41C4B from 1820-0413 to 1820-0412.
This change supersedes other epplicable data,

Page 8-8, Teble 6-1:
Change W1 from 0120-1348 to 8120-1378.

Page 68, Table 6.2 ;
Change 1200-0416 to 1200-0474.
Add 0180-1843 C: FXD ALUM 3000UF +75-10% 26V DCW,

Page 6-9, Table 6-2;
Change 1820-0412 to 1820-0413 in both MP Part No, and Mfr Part No. columns,

P Page 7-6, Teble 7-2: .
Change A41C4B from 1820-0413 to 1820-0412,

Page B-21, Figure 8-10;
Changa IC Port Nos. as on Page 6-3,

Page 8-27, Flgure 8-11:
Change A6C3 to 100C UE,




