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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was thoreughty
tested and inspected and found to meer its published specifications when it
was shipped from the fectory. The Hewlett-Packard Company further
certifies that its calibration measurements are traceable to the U.S. National
Bureau of Standards to the extent allowed by the Bureau’s calibration
fucilities, or to the calibration facilities of other International Standards
Orgamization members,

WARRANTY AND ASSISTANCE

This Howlott-Packard product is warranted against defeets in materials and
workmanship. ‘This warranty applies for one year from the date of delivery,
Hewlett-Packard will repair or replace produets which prave to he defective
during the warranty period provided they are returned to Hewlett-Packard.
No other warmanty is expressed or implied. We are not liable for
consequential damages,

Service contracts or customer assistanee apreemends are available for
Hewlett-Packard products that require maintenance and repair onesite,

For any assistance, contact your nearest Hewlett-Pa kard Sales and Service
Office, Addresses are provided at the back of this manual,
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Goeneral Inlformation

SECTION |
GEMERAL INFORMATION

1-1. DESCRIPTION

12, The Hewlett-ackard Model D265-532718 are
frequency counters that huve o variety of {functions,
The basie difforence botween the two mdels is the
addition »f the preseuler assembly in the 53278, This
assembi nereases the upper frequency limit from 50
MH2 to i MHz The 53261 uses o high-sensitivity,
Sl apat amplifier in place of the presealer.

L3 The instrument measures [requency,  period,
period avernge, time interval, time interval average,
and ratio. The DVM digitad voluneter, portion of the
instrument mensutes de voltages up to 1000 volts and
provides a direct rendout of the voltage and olarity
of the counter’s trigger levels, The made] fentures a %-
digit displny 8 digits optional), 1M ohm and Ho-obm
inputs, display stormgre, and blanking fur insignificant
digits in the display. Teeimal point and unit readouts
are disployed  automatically  with each operating
gelection. Two independent input channels are pro-
vided for time interval measurements.  [iach input
channel hos an attenuator, trigger slope selector, fevel
contenl, nede coupling, and an oscillosespe marker
output, Table 124 iists the electrical nnd mechnnical
speeifications, ’

1-4. IDENTIFICATION

165, Hewlott-Packard uses o two-section serinl nume-
Ier mounted on the rear panel,  Earlier instruments
use an &gt serinl pumber ©O0000000).  The first
three digits are n serial prefix number; the last five
digits refer to the specific insttument, Later instru-
moents use 4 Sdigit serinl number QOO0AGOGY, The
first fuur digits nre the seriol prefix and the last five
digits refer to the specifie instrument. If the serinl
prefix of your instrument differs from that listed on
the title page of this manual, there are differences
between this manual and your instrument. Lower
seriad prefixes are documented in Section VI and
higher serial  prefixes  nre covered  with manunl
change sheets included  with the manual,  If the
change sheet ix missing, contaet the nearest Hewlett-
Packard Sales and Service Office listed on the inside
rear cover of this manual,

1-6. APPLICATIONS

1.7, The 632618 51271 Counters are particularly adnpt-
able to timing measurements such ns pulse width,
pulse repetition frequeney, and propagation dulny.
The time interval overage mode  measures  Hme
interval on repetitive signals with resolution hetwer
than one nanosecand,  Whon used with iero vy

test systems, group delay, phase, and level measure:
ments can be perforpued,

1-8. OPTIONS

149, The instrument ean he orden o with the tol-
Jowing options: Option 001, Sdigit display; Option
02, remote pregramming; Option 003, digstnl e
vorder autputs; Option O, remote prengranuning for
all signal input conditions; Option 010, temperatire
compensated nfvil[mur; Option D11, HP 1050IA oven
nscillitor.

Table 1-1. Equipment Supplied

Deseription HE Pari No.

Detachahle Power Cord, 7 - HL20- 1478

it e eny) long)

Riack Mounting Kit U266

Table 1-2. Accessorles Avallable

Deseription HE Part No.

Digital Recorders H0L01, HUNDA

Interconnect Cable, Digital HHLA-LHC
Recorder, 6t (151 cm)

Ho-ahm BNC to BNC Coaxinl LOA:E-G001
Cable, 4 1t 22 cmd
Cirenit Board Extender, HOGO-O0Y

1h-pin ttwo required)

Input Amplifier Cirenit Boord FRR2-GO001

Extender

Cireuit Bonrd Extendoer, HuGH-2041
IK-pin

Bxtender Board Kid includes T2 A

two HNSU-004Y, and one each
HOB0-2041, and 1OLLG6UHI
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Table 1-3. Specllicalions

INPUT CHANNELS A AND B

Range: de coupled: 110 50 MH 2
ac coupled: 20 Hy to /0 ME?

Sensitlvity: 0.1 V rms sine wive
0.8V p-p pulse
K ns minimum pulse width
Sensitivily enn be deereased by 10 or
100 times, using the ATTENUATOR
switeh.

tmpedance: 1 M¢} shunted by Jess than 20 ple.

Dynamic Input Voltage Range:

0.1 ta 2BV rms ne times attenuntor settingg,
th Vde times attenuntar setting.

Trigger Level: PPRESET to conter triggering about 0
Voor varianhle over the range of =35V to o3
Votimes attenmitor setting. ‘Prigger thres-
holtdh band 1.0 mV, referred o input at
maximum frecueney.

Overload Protection: 2500 Vo rins on all anteauntor
settings, except 20V ras on X1 ahove
ArkHaz.

Slope; Independent  =election  of  positive  or
negative slope,

Channel [nputs: Common nr separate lises,
Marker Outputs: Rear panel BNC's YT, pulse, ow

for appraximately 2 s ofter trigger paint
for A and B channels,

INPUT CHANNEL C

53278

Range: dircer; o ta 0t MEy, de coupled
prosended: o A0 Mz, de coupled,

Sensitivity: direet: tH mV s,
presealed: 25 mV s,

Impedance: H05} nominnl.

Maximum Input: 1.5 volts rims; D volts peak.
Trigger Level: 0 volix,

53268

Range; 0 to 0tk MElz, de eoupled.

Sensltivity: O mV ris,
Impedance: 508 nomingl.
Maoximum fnpul; O volts rms; 7.0 valis penk.
Trigger Level: 1 volts.
CAUTION
Do naot exceed vollage specilication or
damage will occur,

STAR'f (Tolalizing and Scaling)
Range: 0Ot 10 M.
Factor: 1 to 10" seleetable in doepde stops,

Quiput: Rear panel TIME BASE BNC,

Display: Channel A input divided by sealding fueior,

FREQUENCY

Range: i to N0 Mz (268,
O to 00 ME2 (h327H),

Input:  Channel A Channed € for direet anel for

prescaled  switchabler  Channel A pro-
vides trigpered frequency measorement,

Gate Times: (L1 us to W s in deeade steps,
Accuracy: ! count displayed® + time base aeearaey

Digplay:  kllz, Ml or Gllz with positioned
decimal point.

TIME INTERVAL
Range: (L1 us to 107 seconds,

Inpul: Channel A and B; con be common o
separale

Frequency Counled: 10 MILs o 0.1 Hez woloctable in

decnde steps

Accuracy: ] eount ¢ fime bise aceoraey * trigper
|'rl'||l‘.”

Display: s, ms, seconds, or 105 of seconds with
positioned decimnd point,

*When prescaled by 10,0 3 count displaved s
t10 counts of the inpat signal.

SFor oy waveshape, trigger ereor is less than
R RN

4 e
Signal Slope Vs

1.2
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Tatde 1-3. Specifications (Continued)

TIME INTERVAL AVERAGE
fange: U [0 ns o |0 seveonls,

Inlervuls Averaged: | to 10 selectahle i deende

Kl s

Input: STAIT - Channel AL STOP - Channel 3 ean
he seprtrinte nr coninon,

Frequency Counted: 10 Milz.

Accuracy; ¢ time luise necurney 12 ns

rnrper vrrar®® s Lt ns)

Jintervils nvernged

Dead Time: Minimum thime hetween SFOP (Chan-
ned Botreipger)s ond STANRT (Channel A
trigper: I ns.

Display: ns. urs with pasitioned decimal pnt,

Read A; Read B Display; (Mode) 51261 and NETH
anyy, Prigger level of Channel A or 1,
disployed 1o hundredihs of o volt, Ettective
tngger level s display times ottepuntor
retting.

PERIQOD

Range: Oto 10 MH,

Input: Channel A

Frequency Counted: 10 Mz to 01 1z selectable in
deciide Rleps,

Agcuracy: t] count ¢ time base stecuriey totriger
error*tt

e mss seeomds, 1008 o seeonds with
positioned dectmpl peint.

Display:

'ERIOD AVERAGE
Range: (' to 10 Mtz

Periods Averaged: | (o 10" selectable wnoedecnde

Rleps.
Input: Channel A
Frequency Counted: 1t MElz.

Accuracy: r time buke accuracy t1 coant dis nlaved®
ttrigger errort*t

Display: nx. us, with positioned decimal oo 'nt

RATIO

Display: iAny tnput Funitiom 1
MULTIPLIER oMy
M [ Lt 1t whon presenlingn
~eheetithle indeeade steps,

A Hines

Range: [nput Funelion:  see appropriite anetion
section oo texternal Oseillator: Input)
00 By oto 1y My,

Maode!: Anyanput fanetion,

Accurocy:  Aceuraey of selocted inpnt funetion
rigger eveorcF

INTEGRATING DIGITAL VOLTMETER
Technique: Valtage-to-frequeney conversion

Voltage Ranges; Manual selection.

Range Resolution Inpuat Ipedines
Vded (] sevinte-
Erannn tme)
10 JITETAY et e}
1O I mV 10 Mo}
Jiltk) Ly i D)

input: Sinpgle ended,
Polarily: Automatic polarity deteetion.

Overrange: 207 overranpge on 10V aml o0 ¥
rinpes with full seearaey.

QOverload Protection; 1100 Vb al} ranpes,

Accuracy: After 1O minutes warm-upowithim Hi-day
catlihration perbods, e bige sot to | osee

Hange | Stability [iinearity /'f"m Counter
S CHT st
ol ol ool
Reading) | Ranger | Hange)
14y NN I tihaln [ 10010 ] 1 count
INIRY ZIN{ AT o Ll el count
1 vy ITANT T by RO el caunt

SPriger error s less than 10085 of onoe perind
- periads gveraged for sipnals with 0 dbyor
Bherter signal-to-poise ritie and WO my rmes
apphtude.
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Tahle 1-3. Specilicalions {Conlinued)

Qperating Temperature: 10 C o 40 C - x00 R

Measurement Time:

1 misee dalipgits

10 msee ddigits Devimi] points
1) e A4 dipits mttonutiently
| see Oyt displayed

1) s Godipgits

Response: <108 us for full accurney with o step
function input,

AC Nolse Rejection: infinite lor multiples of imeas-
thnel L. See gruph for Normal  Mode
Rejection hefow.

TIME BASE

Crystal Frequency: 10 Mllz.

Stabitity: Aping Rate: <4 parts in 1O mo.
Tompernture: 220 parts in J 0 w0 B,
Line Voltage: <) part ip Y for 10 line
varbition

Short-werm Fluctuation: Pypically <5 parts
in HEorms typiea) npe-second  average
e constiant temperatuare),

Osclilator Qutput: 10 MILz, 'T'T'L type output lovels,
HEY series impedancee at rony panel BNC

External fnput: 100 Hz to 30 Mz 1V rmis into 1k,

Time Base Quiput: Negative pulses, 3V 0 V
fopen eircait), typically 108 ns wide.  In
STARYT, output frequeney is INPATT A
divided by TIME  BASE MULTIPLIER
awileh setting.  Availuble ot rear panel
BNC

Gate Output: I"T'T. level pulses; low while gate apen,
high while pate closed.  Asailable at rear
punel BNC

GENERAL
Display: 7 digits (5 aptinnal).

Blanking: Suppresses displiuy of unwanted zepos
left of the mast signilicnant digit.

Display Storage: Holds rending Itween samples,
Rear panel switch nverrides storonge.

Sample Rate: FAST position: Comtinuously vari-
able from less than 100 us te approxi-
mately 20 ms. NORM positin: Con.
tnuously varinble from less than 200 s tn
npproximately 5 seconds, HelLD
pasition:  Dhsplay can be held inds hinitely

Overltow:  Nean indicates when display ronge s
l'.‘(('l‘l'l[l'll.

Operating Temperature: 00 to 0 ¢ see DVM

Temperaturey Ronge).

Power Requirements: 110 or 210 volts o147, Stb 1o
60 Ha, 70 watts maximum,

Weight: Net, 16 1h. (7.4 k), Shippang, 18 1 16 oy,
(8,7 kg,

Accessories Furnished: DPower Cord, 70 1. Rk

Mot Kit.

DIMENSIONS

INEE N
IIIIII| i iz

[ (lged LU

1k D T e, (0T Tl 5
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Table 1-3. Specilications {Conlinued}

ACCESSORIES AVAILABLE Storage:
Bulter storage s provided so BCD ougt
LR 10A0RAL 500 BNC Cuble, § 100202 e, is constant while nest measuronent s
HI 10582A, Extendor Board Kit ean mng 2 on. heinng naspele
Pr-pin extender SUGH00449, 1 wal Isepin
extender MBO-200), and 1 ew. Amplitiey inhibit thput:
Extender, 10512-60001. Inhibits giie when istenment’s evele tme
HIP 105924, Remate Programming intertace i5 Joss then e time vequived for sxterpal
epahles irlerficing botweon the 5026 5327 rquyanent teinterrogate BCD ompaes
Series counter with Option 005 and 30-bit Pasttive inhibit +5 Vil
Cutput Hegister Ineludes two ¢y 7-lin
Ingival-to Anulog Converters Tor level eon- Canneclor:
trols and  decding o thne hase ol Rear paned eonnectar: HIY 12010087
funetinn selectar, Amphennl 3700002375 oepine Dlue
HP Cable SGRAEC, 6 1 050 em) 1o connedt ribboiy Maning conneetr: HEP 1251 -0086;
ol NRET Neries with Uption o0 w | Amphennd A7-H0500-875 ot supplied),

AUHOR or H05HA Digital Recorder,

OPTIONS
Qptior 004: Remote Prograneming including all
Oplon 00*: 5-dipit displiy. szl input conditions
Optlon 002; Remate Progromming. Conlrols:
All front panel controls e progrommable

Controls: exce i FAST NORM Mode,

All frapt panel contrals are single line
progrommable sxvept: Contral Signal:
SESCOM tseparente-commur switeh; the Smple dine control using either cont.et
check vanetion is prograr inable., closure to grownd or DFLL drive on all ines
FAST NORM Mode. exeept trigger levels whieh are analog
Input Attenuntors, programmable (15 Vele),
ACBC Input Signal Conpling

Connector:

Caontrol Signal; Rear panel connectop 1P 120000047,
Stele line cantel using cither contaet Amphenol  27-d0500-147) O-pin hlge
clasure to ground or IPPL drive on all lines nbhont  Mating Connectar HIP J20, -
exeent trigger levels which e anatog dsti; Amphenal 37300002470 et
programmed 0 Vide), supplivd)

Conneclor:

Hear - panel ronnector: IH'_ 2O, Option 010 Temperature Compensaled Oscillator:

."_unphvnni DTG0 3T, cAfi-pin . blue Aging Rater -1 x 10 month,

ribbon ) Temperature Stahilny 0t 3000 -y
. N

Mating  connectar: HE pa-nusg; Short Tern Fluetation (1 see v - x

Amphenal H7-30060-1475 that supplicd). LY v avpical)

o . | | Warm-Up: roann temp ervseal.
Option 003-' Digital output for numerals ane Line Veltage (e changer -3 x 1~
pedurity only,

Code: . N . _ " Gplion 011 HP 10544A Qven Oscillator:
d-line Q<2-0-K B Nt state l'”':h' "0 Aging Rawe -5 x HY o oy

: ) 25 4 - ot ' o 3 0 . ap - .
state ”_"",\ e I 'mA; ™) stite: 45 v Fempernture Stahility (6 o 50 )
open eireait, 20 k@ source  impedance

: o x o,
nominal Short Term Fluctuation (1 see avp):
Print Command: <l x it s,
DV e 0V, de coupled: orcurs 1t ond of Warm-LUp: <% 10 " in 15 nan,
gote. Line Voltage (10 changer <5 x 10
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SECTION 1

INSTALLATION

2-1, INTRODUCTION

2-2. This se-tion containg information for unpacking,
inspection, repncking, stornge, and instalintion. The
instructions for remaote programming are aleo given
in this sectinn,

2-3. UNPACKING AND INSPECTION

2.4, If the shipping earton ix danminged, as that the
carrier’s agent be present when the instrument is un.
packed. Inspect the instrument for damage (seratehes,
dents, broken knobs, ete). If the instrument fs
damaged or fails to self-check (Self-Check Procedures,
Table 31}, notify the earrier and nearest Fewlett.
Puckard Sales and Service Office immedintely (offices
are listed at the back of this manual), Retain the
shipping corton and padding material for the carrier's
inspection. The snles and service office will arrange
for the repair or replucement of your instrument with.
out wafting for the claim agninst the carrier to bhe
settled,

2-5. STORAGE AND SHIPMENT

2.5. PACKAGING, To protect valunble electronie
equipment during storage or shipment nlways use the
best pockaging methods svailable,  Your Hewlett-
Pnckard Sales und Secvice Office can provide pucking
materinl such as thnt used for original factory pack-
aging. Cntract packaging companies in many citics
can provide dependable custom pockoging on short
notice,.  Here are two recommended packoging
methods:

n. RUBBERIZEDL HAIR. Cover painted surfaces
of instrument with protective wrapping paper. Pack
instrument securely in strong corrugoted container
(350 ib/sq. in. bursting test) with 2-inch rubberized
hair pads placed along oll surfaces of the instrument.
Insert fillers hotween pads and container to ensure o
snug fit,

b. EXCEISIOR. Cover pninted surfuces of in-
instrument with protective wrapping paper. Pack
instrument in strong corrugited contniner (350 1b/sq.
in, bursting test) with a layer of excelsior sbout gix
inches thick packed firmly against all surfoces of the
instrument.

27, ENVIRONMEN" . Conditions during storage and
shipment should no.mually be limited as follows:

a, Maximum altitude: 20,000 feet,

b, Minimum tempernture: 071 (40°C).
e, Maximuom tempernture; +I167°F (0 75°C).

2-8, RACK INSTALLATION

24, The counter is ready for heneh aperation ns
shipped from the factory.  AdditGonnl parts necessary
for rack mounting are packoged with the instrument.
1o convert to rack installation, procecd os fullows;

n, Remove tilt stend,

b, Hemove feet (press the footrelease button,
slide foot 1oward center of instruoment, and it off),

e. Nemove ndhesive-backed trim strips ot front
end of sides,

4. Attach filler strip nlong botivm edge of front
panel uging two sezews nn vater edges of filler strip.
Omit the conter serew,

e, Attach flanges to front end of sides (larger
corier noteh townrd bottawn of instrunaont), Instrument
is now ready to mount in standord rack.

CAUTION

Ambient  tempernture in rock  during
aoperation  should not  exceed  104°F
¢i0°C). e sure instrument position in
rack permits  adequate  air  cirenlation
and that nearby equipment does not dis.
charge hot air directly on the instrument.

2-10. POWER CONNECTION

2-11. LINE VOLTAGE. The counter may he operated
from cither 116 or 230 volt :1U%) power lines with
frequencies from H0 to 60 Hz. A slide switch an the
rear panel peraits qguick conversion for operatiun
from cither voltage. Insert o noarrow-binde screw.
driver in the switch slot and slide the switch to the
right for 230 volt operation 20" marking exposed)
or W the left for 115 volt aperation *116" murking
exposed).  The counter i supplied with a 115 volt
fuse; be sure to change this fuse for 230 volt operntion,
see Table 2-1.

CAUTION

Before plugging instrament to ac power
line be sure slide switch is properly
positioned.
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Tahle 2-1. 116/230 Voil Conversion

Linv Valtnge

' . 200 Valt
Conversion

LI0 Vail

Slide Switeh [oft (1) Right 2

AC Line Fuke (L Ampuere
tStowiBlow)
(diP 2100020

100 Ampere
(Slow-Blow)
tHE 211000809

202, POWER CABLE. Tae counter is eqquipped with
n detuechuble dwire pows s cable. P'roceed as follows
fur instalintion,

. Connect plug Ghsocket connectar) e ne line
juek ot rear of instrament.

ho Conneet plug 2blidde with round grounding
pind L bwire grrownded) power outlet, Exposed
portions of instrument are grounded  through  the
round pin on the plog for salety, when mnly 2-blade
outlet is available, use conneetor adopter (HIP Part
No. 12050048, then eonnect short wire from side of
idaptoer to ground.

2-13. REMOTE PROGRAMMING, OPTION 002

214, The following paragenphs deseribe remote pro.
gramming requpements for the counter with Option
a0, See Paragraph 246 for Option 004 progrouning.

2-15. Front Panel Conlrols

216, The tollowing frontpanel controls are program-
mabie:

. FUNCTION

b, TIME BASE -MUUTIPLIER

. DVM RANGE

d. CHECK function

v. SLOPHK

. SAMPLE RATE and HOLD

g LEVEL controls

h.  Input Selector (3278 only)

i RESET
217, The following frontpunel controls are NOT
programmuoble:

a. AC/IC

b, SEP-COM

c. FAST NOKM

d. ATTEN

>
| &3

15 The trigeer lovel controls may be remately pre-
wrammed or the front-panel LEVEL controls moy be
used. It is possible o program the LEVEL controls
withaut programming the remainder of the front.
panel controis, When remote programming is used,
the LEVEL controls must be set 1o PRESET, Displuy
ume oy he remotely programmed aned -or the front-
panel comtrols may he used,

2-19, Remote Programming Requirements

220, Al lines may be contrealled by TTL or DT,
signals or contaet elosure to ground when the unit is
heing remotely progrommeds except the trigger lovols
which are progranuned by on analog level Gt pro-
grimmed) and the display time line (Hold), J10 pin
45, which should NOT be pulled up to +H V by Qess
than #H) while programming

210 When the unit s NOT heing progrommaed st
line hugh, all the lines shaulid be Tefi snen or pulled up
to 0 V by not Jess than HkL, excopt the rriggor levels,
which should he vpen cireuited.

2-22. Remote Programriing Procedure
225 [n order to remotely program the counter, the
following must he done:

o Set FUNCTTON switeh to ony funcetion by
START or STOR.

b Ground the EXT line at rear-panel REMOTE
PROGRAM connector J100E7), Ground is available
at J100I6),

¢, Seleet the de sred funetion.
d. Seleet the desired time base,

e. Seleet the desired voltmeter range, i using
VM,

. Select the slope (¢ or ) Tor CHANNEL A and
B. This is acenmplished by grounding the Slope line
for ¢} and leaving it open for ). Slope A line is
JI2E). Slope B line is JHO(24),

g Seleet the trigger level for input signal.

h.  Adjust the display time.

i. Muanual reset is available by grounding (<7 V)
pin 3. Check is available by grounding pin 14,
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2-24, Functlon Salection Programming

2-26. 'l'o program the desired function, groupd (<7 7
the proper line ot 10 s follows:

I TSI 1o [ S TP e A e

srop Pin 2
START Pins | nnd 12
PERIOND AVERAGE  Pin?
.1 AVG. Pin i
b TLAWH Pin 4
PERIOD Pinh
FREQ. A Pin 6
B FREQ. C DIRECT Pin 7
- FREQ. C PRESCALE  Pins 7and 18
= READ A LEVEL Pin 8
= READ B LEVEL Pin 4
= DVM Pin 10
| 226, Programming READ A or READ B aute
3 mutically selects o 10 ms time hase and o 10V 1IVM
- range. If o program tine for time hase must be used,
select 1O ms only (pin 24). When switching hotween
= START and STOP, do not rewmove the ground from
o pin 2
; 2-27. Time Basc Selectlon Programming
_ 228, To program the Time Base, ground (.7 Vi the
= proper line atJ10) as fullows:
-t RETEYS| iin 19
i 1 uws 10 Pin 20
;L 10 us- 104 Pin )
Jdomss 1o Pin 22
- I mss 10 Pin 21
- 10 me 10" Pin 24
: L 10w Pin 26
' Ly Pin 26
B 10 8/ H)* Pin 27
:_f 2-29, Voltmeler Programming
j 230, When using the DVM mode, the time base
_'_f should be programmed to [0 ms, 1 8, 0r T 5. To pro-
3 gram the voltmeter runge, ground (<7 V) the proper

line at J10 as follows:

)
)

E 10V Pin il
-? 100V Pir. 12
1000 V P 13

o -
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2-31, Trigger Level Programming

242 To program the uigger level, the LEVEL con-
trols must be set to PRESET. Scleet the trigger leval
by plocing o de voltuge between -3L0 and +3.0 volts on
the level input line (Lovel A = J10 pin 330, Level 8 =010
pin 41k This voltage, tmes the attenuntor setting, is
the trigg v level, Preset is programmed by leaving the
pin open on contaet closure to ground.  Grounding
is proferable 17 poise exists on the remote program-
ming line,

bk The tront-panel LEVEL contrals may he used
manuatly i progromming of the trigger bevels is une
desirnble.  Alse, note the AC-DC and ATTEN
switches on the front-panel must he set manually, os
they are NOT prograommale.

2-34, Sample Rate Adjusimant

45, Adjusting the display time can be sgecomplished
in several wilys:

i, Monuolly ndjust the display time by using the
front-pane] SAMPLE RATE controls.

h, Set the SAMPLE RATE contral ew and the
FAST/NORM-HOLID switeh to NORM and connvet a
I megolim pot in series with o Lok ahm resistor from
i Vo pindh, This will give o disploy time range of
ahout [0 my to b see. Ifn shorter time is desired, set the
FAST NORM/HOLID switeh to IFAST, which gives o
raunge of about Htus to 10 ms,

e. Set the SAMPLE RATYE control ew in FAST
and hold the Hald line (pin 36) to ground for the denired
disploy time, The display will continue for about LOD
s after the ground is relensed,

2-3€, REMOTE PROGRAMMING, OPTICN 004

247, The following paragraphs deseribe remote pro-
gramming requircinents for the counter with Option
0o,

2-38. Front Panel Conirols

230 All front-panel controls are programmable, ex-
cept the FAST'NORM-HOLD switch.  The trigger
level controls may be remotely programmed, or the
front-panel LEVEL controls may boe used. It is pos-
sible to program the front-panel LEVEL controls with-
out programming the remainder of the frontpanel
controls,  When remote  programming  the trigger
levels, the LEVEL controls murt be set to PRESE.
The display time may be remotely vrogrammed and.
or the front-pancl controls may be used.

2-40. Remote Programming Requirements

241, All lines may be controlled by ‘I'T'L or YT1,
signals or contact elosure to pround when the unit is
Yeing remotely programmed: except the trigger levels
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which are programmed hy an analog level (8 pro-
grommed) and the display time line (dfold), J10 pin 16,
which should NOT be pulled up to +5 V by less than
2000 while progromming.

242, When the unit is NOT being programmed (EXT
line high), all the lines should be left open or pulled
up to +H V by not less than Hkil, except the trigger
lovels, which should be open cireuited,

2-43, Remnte Prograomming Procedure
244, In order o remotely program the counter, the

following must be done:

i Set FUNCTION switeh to ony positinon but
START or STOP.

b, Ground the EXT hoe at reaepoanel REMOTE
PROGRAM connveetor JHO0GE), Groumd is nvailable
ntGFHOCL 2, 1)

e, Select the desired function.

d,  Select the desired time base,

¢, Seleet the voltmeter range, if using DVM,

. Seleet the signal conditioning,

2. Sclect the trigger lovel for input signnl,

h.  Adjust the display time,

i, Monund reset is avoilable by ground (<7 V)
pin 17. Check is available by grounding pin 7.

2-45, Funciion Scleclion Programming

246, To program the desired funetion, ground (<.7 V)
the proper line at J10 ns follows:

STOP Pin 1%
START Ping 46, 19
e, RIOD AVG A Pin 17
T.I AVG. Pin 46
TLAWB Pia
PERIOD in 14
FREG. A Pin 42
FREQ. C DIRECT Pin 41
FREQ. C PRESCALE  Pindi
(63278 anly)

READ A LEVEL Pin 18
READ B LEVEL Pin 4%
nvMm Pin Ho

247, Progeamming READ A nr READ B auto.
matically seleets o 10 ms thme buse and o 10V DVM
range. [ a prograom line for time base must be used,
select 10 ms only (pin 24), When switching between
START and STOP, do not remove the ground from
pin 19, *

-4

2-48. Time Bose Scleclion Programming

248, To program the time bose, ground <7 V) the
proper line ot 10 as follows:

R Pin 28
[ s/t Pin 349
1O s/ 10¢ Pin 27
A mss gt P 26
fmusjo Pin 26
10 ms/ 10" Pin 24
dss10m Pin do0
P00 Pin 1
10 5710 Pin 2

2-50. Vollmeler Programming

261, When using the DVM made, the time base
should be programmed to 10 ms, .1 8, 0or 1 5. To pro-
geam the voltmeter range, ground (.7 V) the proper
line atJ L0 as follows:

ny Bin 10
IH{AY Pin i
LAY Pin s

2-52. Signal Conditlioning Programming

ahd Preogram the inpot conditions by growmding the
praper fine ns foflows:

CONDITION 'm INPUT
AC/DC A 1 AC-HL DO
SLODE A 2 TS

ATTENUATOR A 03,14 -l BT X
L1 -H=X1a
B - HL 112 XK

AC/DC K 7 AC=H DC=1L

SLOPE B 2

{4

el o=,
NPTENUATOR B Yy, 10 9-H,10-H=X1

Y-, 10-H = XI0
9. H, 101, = X100

SEP,-COM G COM=1,8EP=H

CHECK 37 CHK: L
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2-54. Trigger Level Programming

22000 To program the trigeer level, the LEVEL eom-
trods inust be set o PRESET. Seleet the trigper lovel
by placing ode voltage between =30 and 24008 volts on
the level inpur hine thevel A J10 pn 21, Level I
AU pin 2o This voltoge, time the attenuator setting,
s the teigpee level  Presot i pragrammed by leaving
the pin apen or contaet closure to ground - Grounding
is preferable if noise exisis an the remote pregeame-
ining fine.

2060 The fromt-paned LEVEL coantrals miay he s
manually i progranuning of the trigper levels g
undesirable

2-57. Sample Role Adjustment

s Adjusting the displny time can be necamplished
in several wavs

i Manunlly adjust the disploy tme by using tin
frant-panel SAMPLE RA'TE cantyals,

b Set the SAMPLE RATE eontral ew and the
FAST NORM HOLLY switeh to NORM anul connect o
L megohm pot in series with o 1Ok olun resistor from
DV o i 360 This will give o display Sme range of
ahout Ems to 0vosee 1 shorter time is dostred, sot
e FAST NORM HOLD switech v FAST, which
gives o range of ahout M ge o 10 mes,

e Set the SAMPLE RATE contral ew in FAST
and hold the Hold line ann 16) to gronnd for the de-
sired cdhisplny e, The display will continue for about
TV s after the pround is released,

[0 O (A TR I A I AT S S P N EH N N T
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2-59. Sample Rale Jisable-Computer Inhibit

2.6 The sample rate disable line is used anly with the
sttt command to initiate a0 totalizing measuremont.
Thie sample rate disable command disables auto peser
and enables continuous plus aned  minus transler
cenniieds,

2-61 The eamputer inhibit command owlhen owin-
hibits the main gate fram opening. This coommand
may be sent from o ccanputer o prevent the eounter
from making any Birther measnrements. It may also
be used s an external sample rate signald, sinee e
command wanld determine the time between mens-
uremients. Autn reset and print command signols are
tet disabled by computer inhibit,

NOTE

Bk NOFT growad o otherwize  program
any of the memete progrioneming lines if
the umit ix oot heing operated remately
tBNT line HIGH - not progroommed  ye-
matelyi. The line shauld be loft open oy,
at worst, b pulbed up to o0V by o souren
impedinee of aot less than b ki)

2-62. DLANKING DEFEAT

2-64. This eounter it desipned ta blank msigniheant
erns Gaeros o feft of datay, When blanking oceurs,
the dipital reenvder sutput tor the blanked columns is
BOD IS ATHHID. Toare this instrament with adipgital -
analog converter, it is necessary toadefeat the blank-
g leiture by repositionting the two jumpers on the
AY Displuy board, Move the jumpers to posinon 2, as
shown i A Compement Levator (Section VD, This
eonneets pin 10 ol AT aned AUS to oDV Alse, it
the pin 1 el of ASUL aned conneet pinc Ut ground
cavailable ot U2 pin 7

-
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SECTION 11l

OPERATION

3-1. INTRODUCTION

34, Section HI contains the opernting information
required to obtain the most effective performance
from the instrument. This includes o general deserip-
tion of the operating modes, the function of all con-
trals and indicators, o self-check procedure, and setup
procedures for making basic measurements.

3-3. OPERATING MCDES

34, The following paragruphs describe the operating
modes of totalize, frequency, period, time interval,
ratio, ond DVM.

3-5. Tolalize Mode

36. START und STOP positions on t' ¢ FUNCTION
selector nllow manual opening and closing of the
counter's main gate,. When the switch is in the START
pasition, the countrr does not measure frequency, but
instend, counts the number of times the signal passes
through the trigger point. The input signal, connected
to the front-panel CHANNEL A jack, is divided by the
MULTIPLIER switch sctting prit -~ to counting. For
example, when the MULTIPLIER owitch is set to the
1 position, every pulse is counted. When the switch is
qet to 10*, the counter registers every thnusandth
pulse. When the FUNCTION switch is set to STOP,
the counter stops totalizing and holds the displayed
count until the RESET switch is pressed or the
MULTIPLIER switch setting is changed. [If the
FUNCTION switch is again set to START hefore o
reset is generated, the count continues to totalize
from the previously displayed value. With the FUNC-
TION gwitch set to START, the scaled input signal
is available at the rear-panel TIME BASE QUTPUT
jock. The unit indicators and decimal points are
blanked during the totalize mode. The C light is
on (in START), indicating counting is taking place.

3-7. Frequency Modes

3-8. Three frequency modes nre available in the
5327B: Frequency A, Frequency C prescaled, and Fre-
quency C direct. (The prescale operntion is not in-
cluded in the 5326B.) In the Frequency A mode, the
input signal connects to the high impedance
CHANNEL A input jack and can be conditioned with
the LEVEL, SLOPE, and ATTEN controls. In the Fre-
quency C modes, the input signal is connected to the

INPUT C jack (50 ohm), located on the rear panel.

The signal is not conditioned by any front-panel con-
trols but may be counted cither directly (50 MHz) or

by presealing (560 MHz), depending on the setting of
the Input Selector switch. The INPUT C of the 53268
nwdel counts the signal directly.

3-9, Perlod Modos

310. The period and period average maodes allow
single period measurements or  multiple  period
averages to be made with input frequencies into
CHANNEL A of 'ip to 10 MHz. These modes are use-
ful for making low frequency mensurements where
maximum resolution is desired,

411, For single perind measurements, the MULTL
PLIER switeh seales the time bsse frequency and
selects the placement of the decimal point and deter-
mines the resolution of the measurement.

312 The period avernge mode is used for incrensed
resolution and reduced innceurncies. For exnmple, if
10¢ period averaging is selected, the counter will dis-
play the avernge of 100 periods with the proper decimal
point. In this example, trigger error is 100 times less
than in a single period measurement.

3-13. Time Interval Modes

3-14. Two modes of time interval mensurements can
be selected: time intervael and time intervzl average.
The time interval modes measure the time between
points on a single waveform or between separate in-
put signals; thus, pulse width and phase differences
can be measured. Separate slope and level controls
allow variable triggering levels on either the + or -
slope. Marker A und B outputs are available nt
the rear panel to intensity-modulnte an HP 180A
oscilluseope.  The markers indiente the trigger point
of the counter's input circuits and provide a visual
meuns of adjusting the trigger points to measore
the time interval between any two points ond are
usefu) to about 100 kHz.

316, In time interval measurements, Channel A
apens the mein gate and Channel B closes the main
gate. While the muin gote is open, the internal oscil-
lator, divided by the setting o, the MULTIPLIER
switch, is totnlized by the counter and readout on the
display. The less the division factor, the more pulses
of the internnl oscillator there are to count and, there.
fore, the better the resolution and necurncy.

3-16. With time interval nveroge, the main gate in
apen for the number of time intervais selected by the
MULTIPLIER switch. The internal oscillator pulses
(not divided) are totnlized oLly during the individual
time intervals. Once Channel B triggers, there must

31
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be o time lapse of 150 ns before Channel A can trigger,
Averaging of time intervals results in incrensed pe-
solutions and redueed innceuracies.  For a further
explanation of theory, refer o Parngraph 4-15 and
Figure 49,

3-17. Digital Vollmeter Meosurements

318, Three modes of velimeter measurements can be
selected: READ A LEVEL, READ B LEVEL, and
DVM. In the READ A and B modes, the digital
voltmeter indicutes the trigger level of the input
amplificrs.  The trigger level is equim to the DVM
reading times the ntienuator setting,  In the DVM
made, de levels up to 1000 V can be upplied.  Three
runges are provided: 10V, 100 V, and 1000 V. The
10V and 100 V ranges have 25% over-ranging with
full nccurney. Maximum input voltage any nny range
is 1100 V. Resolution of the DVM with o 1.second
integeation time is 100 uV on the 10 V range, 1 mV
on the 100 V range, and 10 mV on the 1000 V range,
Since there is no over-rnnge indicator, ranges should
be changed whenever a 125 V readout is obtained
on the 10 V range or 125 V rendout on the 100 V
range.

319, The READ A LEVEL and READ B LEVEL
modes nutomatically select o 10 ms time base and a
10 V ringe. In the DVM made, the counter displays
the proper decimaol point and annunciator when the
time base is 10 ms, .1 5, or 1 5. A longer integration
time does not result in inereased accuracy.

3-20. Ratlo

3251, The counter may bhe used to measure the ratio
of two signals in cither the frequency or period maode,
By setting the rear-panel OSC INT-EXT switch to EXT,
the counter will aceept an external signal (Fuey) for
use as the internal oseillutor. This frequency should
oe 100 Hz to 10 MHz at 1 V rms minimum to 5 V penk
maximum. A second signal (Fa), applied to cither
INPUT A ur C juck, is used as the comparator signnl.

The MULTIPLEER switeh econtrols the resolutio of
the display.  For o ratio of frequencies, the Ratio -
FA  DISPLAYED NUMIPEIL
axt MULTIPLVER SET NGT
1 the Ratio =

Fur n ratio of periods

). >
N Bt DISPLAYED NUMBER

R SN LY
I:-.\'l IA MULTIPLIER SETTING

et

Sl Disregard the units and decimal point; olsn,
ignore oy zeros to the left of the most sipgnificant
digit, Tt makes no difference which signal is higher
in frequency, as fong as the two froquencies are with.
in the specifieation s of their respeetive chunnols,

3-23. MARKER QUTPUTS

B21 Two marker output jacks are mounted an the
counter’s  rear punel,  These outputs provide a
negative-paing 2 us pulse tapprox.} at [P levels cuch
time the input signal passes through the trigger point
of Channel A or IV "The pulses may be used to trigger
other eircuits or muy be applied te the Z axis of an
HE 180 Oscilloscope. When using the pulses to
intensity modulate an oscilloscope, note that the
actunl trigger point is the leading edge of the pulse
The marker's pulse width determines the apper fre-
quency limit of the input signal. The pulses overlap
on the ascilloscope traee when the period of the signnl
is loss than the pulse width.

3-25. HYSTERESIS

B26. Each input channel has o smoll amount of
hysteresis Gihout 100 mV)L 11 the SLOPE, switeh is sot
to 4" the trigger pulse oecurs at the wp of the
hysteresis “wirdow.” Il the SLOPE switch is set to
" the pulse oeeurs on the bottom line of the window.
In other words, the signal must pass through the entire
hysteresis window befoke o trigger pulse is genernted.

$27. When measuring {requerey or period,  the
counter positions the hysteresis band around 2er0 (see
Figure 1) This assumes o woveform with no de
comnanent and the counter’s LEVEL contral is in the
PRESET position.  The irput mmplifier then yields
maximum input sensitiviey for both positions of the
SLOPE switeh The effset iniroduces no mensure
ment error, since the @rigger point is repetitive from
eyele to exele. The trigger point is point A for +
slope and point B fo. - slope,




3-28. Time Interval Compensalion

3459, In the time intervitd modes and READ A7REAT
B modes only, bath input amplifiers have an noud
matic compensation network that keeps the trigger
lovel at the same potentinl when switching from
positive o negative slope tsee Figure 3:2). The
window shifts upward to accomplish this.  There
is the possibility, therefore, that if Point A is near
the top of the signal, switching to negative slope
will plave a portion of the window outside the signal
(). In such  cowe, there would be no triggering.
When switching from udme interval to frequency, or
vice versn, the trigger point shifts by hall the
hysteresis band.
Figure 3-1. Hysieresis Offsel

+SLOPE

Y S 1 _LHYSTERESIS
ov l } WINDOW
-SLOPE
Figure 3-2, Hysteresls Compensallan
C
*SLOPE -5L.0PE

oV -———f—

3-30. ACCURACY

3t FREQUENCY MEASUREMENTS. The basic
counter accuraey is detenmined by two foctors,  One
fuctor is the nging rate of the 10 Mz crv<tal standard
in the time base {ess than 3 parts in 107 per month).
A second factor is the inherent error of ¢ 1 count of the
display’s least significant digit, which is present in all
eleetronic counters. This error is due to phasing be-
twoen the timing pulse that operates the electronic
gate and the puises that pass through the gate to the
counting assembly. The chort in Figure 33 shows the
error possible for frequency and period meansurements.

G320 The formula for determining the actual fre-
quency is given ns follows:

error = ¢ (_,__.._I__

fl x pate fength see)

R

The expression I

fl X gate length (see)

Mlode] D526 2714
Operation

vquals the 1 | count ambiguity, where [} equals mens
ured frequency (lz) and gate length equols the
selectea gate time in seconds. B equals the time base
securney (nonthly drift rate of the individual time
hase times the numher of months sinee ealibration,
frequency  change due  to ambient  tempernture
change, absolute off-sot ot standardization, and line
voltoge effects).

A33 An exnmple of frequency error caleulntion is s
folluws:

fi =4 Nolz 3 X 1on He)

i

patte length = 1 sec ! X 10

= parts in 107 per month times 2 months
= toparts in K
L .
X irrd X 1

JAX10cE X107 39X 100

o 38 parts ip 10"

B4, PERIOD MEASUREMENTS. There are three
factars  contributing  to the accurney  of  period
menserements:

a. The aging rate 4 the 10 MHz erystal stanlard,
b. The t § count nmhiguity.

¢. The trigger error far one poeriod,
Assuming a signulto-neise ratio of 40 dB, the
trigper error is less than 001% ot riate sensi-
tivity. A general formala for Anding the per
centoge cerar to be expected under various
conditions is ns follows:

I, .
Ao 2 v ¢t F)
nfl n
1
A A araey in pereent
f L Titne base frequency counted
f,, = Frequeney of input signnl (112)

n = Number of periods avernged

=0 x 10 wrigeer error for ane period,
J0d1E S N ot rated sensitivity.)

[}

2 = time base pecuracy ononthy drift
rate of individual tine buse times the
number of months sinee calibration,
nhsolute value of off-set at stundanl-
ization, frequeney  chanpge due (o
ambient  temperature  change, and
line voltnge effecis), A plot of the
nbove formula is shown in Figure 350
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= Figure 3-3. Measurement Accuracy
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Figure 3-4. Front Pancl Controls and Indicators

3.

LA LI L
Fovne e pRRae

SAMPLE RATE contral,

power.

Applies primory
Waorks in conjunetion with FAST
NORM/HOLI switch 1o control inteeval b

twoeen mensudrements,

i, IPAST - Varies display time from <100
ps to 220 ms. STORAGE switeh ivear
panel must be OGN to use this mode.

b, NORM - Vuarics displuy time from <
90 ms o >h seconds,

¢, HOLD - Holds display indefinitely

RESET Switch., Rewsets display and internal
count to zero and stoarts new meansurement,

RANGE - DVM INPUT, Input ack and range
swilch for de integrating digitnl voltmeter,
Maximum input level is L1} volts,

FUNCTION selector.  Selects mude of oper
ation.  Blue lettering motches corresponding
blue lewtering on TIME BASE/MULTIPLIER

swilch.

a. STOP, START - Used for totalize
maede to muanually open and close counter’s
main gate and to turn scaled output on and
off. Frequency input range is ( to 10 MHz.

h, PERIOD AVG A - Sets counter to
mensure perind  of  signal applied  to
CHANNEL A input.  Use MULTIPLIER
switch to seleet,; number of perivds to be
aversged.  Input frequency range is 0 W

10 MHz.

Y

[ 1Y ]

. - .*;
ey
-

e. T AVG A e B - Seis counter to
measure  average time anterval, A ot D
Channel A starts interval and Channel B
stops  the  interval, Use MULTIPLIER
selector to set pumber of time intervals to be
averaged, Time interval input range is 150 ps
to ") see; there must be o 160 ps dendtime
between intervals,

. CELOA 10 13 Sets counter o measure
tume interval A w 13 Chonnel A storts medns-
urement and Channel B stops the measure
ment.  T.L input range is 0 ps 1o H7 see,
The internal time hase frequency i divided
hy the sething of the MUTLIPLIER switeh ol
totlized for subsequent display.  The more
eveles of the oscillistor frequeney thad are
counter during A o 13 time, the better the
resalution,  There must be 150 ns deadtime
between Chapnel 15 and Channel A trigger
points,

e. PERIOD A - Sets counter to measure
w single period of the  signal  applied to
CHANNEL A input.  Use MUTLIPLIER
switch to set counted internal oscillotor fre
quency and therefore the desire reeslution,
Frequency input range is O to 10 Mz,

f. FREQ A - Sets counter to measure
frequency applied to CHANNEL A input
Use TIME BASE switch to set gate time and
resolution.  Frequeney input range is O to H0)

MHz.

)
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Figure 3-4. Fronl Panel Conlrols and Indlcators {Conlinued)
o FREG - Similar to FREGQ A, exceopt 6. SLOPE switch. Permits triggering on positive
sels counter o measure frequeney opplied te or negative slope of input #'ynnl. .
INPUT ¢ jack. S0obmy input impedanes,
A0V orme 5N penk maximum input. Fre
' aeney riknge 15 0 to 5l M”,"'; _l'f"“““h'd_”r 7. ACDC switch,  Selvets direet or capacitor ;
; "t 80 ke direct, rl he the "‘_“‘h”',l!"", fre coupling for input signal.  Minimum input :
quency range ik O to 50 MHz. See INPUT ¢ frequency on AC setting is 20 Ha. -
: h. READ A LEVEL - Sets counter to Ko ATTEN switeh. Selects attenuation for input :
: measure trigger voltage of LEVEL A control, signal.  Used in eonjunction with LEVEIL, :
. Trigger level - DVM readout times ATTEN control to ket input triggering point. Maxi- _
: setting,  See TIME BASE MULTIPLIER mum input: 25V s on adl rneaes exeept L
f switch, 20V rms on X1 range above 50 kHe Recom- -
mended input is 0.1V orms to 2V rmis times =
i. READ B LEVEL - Same as READ A ATTEN setting. "
LEVEL for LEVEL B cuntral. =
9. LEVEL control.  Used in conjunction with =
) DVM - Sets counter to mensure de ATTEN switeh to determine voltage at which =
voltage applied to DVM INPUT jack.  Use triugvrinn aceurs, With X1 altenuntor =
TIME BASE/MULTIPLIER switch to select sciting, level is variable &3 Vi on X10, 20V, -
: integration time and resolution. nnd X100, 1300V, a
y =
: 10, Input jacks. Input jucks to Channels A and B, B
= Input impedance is 1 M2 shunted by Tess than . g
5o TIME BASE/MULTIPLIYR switch.  "The 25 pl. By using a 10 to | divider probe, input =
) function of the switch changes with ench impedance can he inereased to 10 M. -
: maode of operation:
z S . i 1L Trigger lamps adjocent  input jaeks indieate
: . I(‘)IAI.ME . .l)vt{'rl“ln(‘{i scaling when amplifier triggering oceurs, —
factor for input signal prioe te counting. _
. . . 12, CHK-SEP-COM-switch. (Check-separite- -
b. PRRIOD AVG A - Selects numbior of . l =
_ . comman)
‘ periods to be averaged. =
: a. CHK - Connects internal 10 MHz ume -
e, T.LAVG A w B - Selects namber of buse t, Channels A and B circuitry to cheek -
- time intervals to be averaged. lh::l.unu is I'glu'hunl:}u. No mtl_u'.um_m in Il k=
or T Avgs ignore displayed digits in period H
average, I
. hd' lll/} ttn B'.. hvl;lﬂﬁ ealing fuctor for b, COMSEP - Connects A and B inputs -
. tnternat oscitlntor signa. in parallel when set to COM position. When =
| applying two separate mputs, set switch to =
e. PERIOD A - Seleets sealing factor for SEP. When set to COM, input impedance is =
. . 3 . ) Py r ) \ . . ‘r > =
internal oscillator signal, 00 ke shunted with less than 50 pF. =
: . e _ Bl C eount) light. Lights when counter's main =
e . FREQA and FREQ C - Sets gate time, gate is open. For shortduration gate times, -
the annunciator circuits include a 70 ms one- —
. . . - shot MV to allow a visible lash of the C light. !
R 2. READ A LEVEL and READ B LEVEL =
Not operative. 10 ms integration time is nuto- L1 ® @sterisk). Indicates that proper units are -
z matically selected. not displayed with combination of function -
! h. DVM - Seleets DVM integrating time. time base seleetion. To interpret display, add =
. Decimal point and measurement units are a zero to the right of least significant digit -
; displuyed for 10 ms, .1 5, and 1 s settings only. displayed on the counter. =

B 3.6 -




Figure 3-56. Rear Pancel Conlrols and Connectars

Muodel 26,2711
Operation

b,

G.

4
\

STORAGIE switch,  When set to ON, pro-

9 I

12,13

INPUEE C n278 Doohm inpet for ¢ 000

vides display storage while new  measure. Mblz  frequency  measurements, His e
ment is being moade. In OFF  position, coupling  seloctor switeh in PRIESCALLEF
nliows  continwous  displny  of  counting positiont and sensitivity of 20 mV rms sine
process. witve. Meaximum input is 3.5 volts referenced
OSC INT-EXT switch. In INT position, tn wraund (130 NOT EXCEED, Trigger level
selects  normnl  counter  operation  using is zoro volts. The bnput is de coupled with e

internal time bose.  In EXT pusition, per.
mits use ol external time hase.

O8C juck. With INT-EXT switch set to INT,
provides 10 MHz, >3 V p-p output (o lowd),
HKY series impedancee.
sel to EX'T, nllows externnl time base input
aof 100 Hz to 10 MHz at 1 V
peak maximum),

TIME BASE OUTPUT jack.
ative guing > +3 V to ¢ V pulses topen cir-
cuit), >HU ns wide,
autput is Channel A input frequency divided
by MU TIPLIER setting.

MARKER A and B jocks,
vutputs Lo intensity modulate HI* 150 Oscil-
fuscopes,
channel trigger points,
GATE jack.
circuit) for externnl use,
resistance. Output is low when counter main
pate is open and high when gate is elosed.

INPUT C ¢03261). H0-obum input for 0 to H0
MHz  frequency
coupling and sensitivity of 5 mV nas sine
wave, Trigpger level is zero volts,
input is thH volts referenced to ground (DO
NOT EXCEED).

INPUT ¢ switch in THRECT position. “The
frequency mnge s 0 o 50 MHz with o
sensitivity of 1 mV,

(EC type with offset pin con.

LAO A at TIH V, 800 mA

Insert nirrow  scrow-
switeh to show  desired

DIGITAL RECORDER connector (Optivn 003
H0-pin connector for digitnl recorder

connector  {(Uption
002 unly). J6-pin connector to allow remote
control of counter modes and functions.

With INT-EXT switch 3. A7 LINE.
nected to chesis,
rms (O V
Y. AC LINE FUSE,
Provides neg- at 230V,

In START, frequency 10, LEA-230 volt switeh.
driver and  slide
voltage.

Provides marker
Markers begin coinecident  with 1.
only),
Provides >2.4 V output {(open mterconnection.
Has 506 series
12 REMOTE  PROGRAM
measurements. Has de
Maximum I3, REMOTE pROGRI\“‘

connector  (Option
M only)  Spin connector to allow re
maote control of counter mades and functions,
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Tahle 3-1,

Sell-Check

I, St SAMPLE RATE conteal slightly clock-
wise out of GF'I,

2. Sot FAST/NORM/HOLD switch to NORM.
3. Set FUNCTION switeh to STOP.

1. Set MULTIPLIER selector t 1,

b, Set CHK-SEP-COM witeh to CHK.

G, Presy RESET and check that counter's right
hand column displeys o 0 and all other digits
are blanked,

7. Set FUNCTION switch to START und check
that counter totalizes and C light is on.
Cneck that OF light goes on as display over-
flows, Set TIME DASE/MULTIPLIER 9 each
position and check thnt counter totnlizes in
each position,

B Set FUNCTION switch to STOP.
C light goes out and display is held,

Cheek that

9, Set FUNCTION w PERIOD AV A, Set
MULTIPLIER os shown in table below and
cheek for proper displuy.

Period Average Self-Check

MULTIPLIER DISPLAY  ANNUNCIATOR
1 N MS
10 A0 15
10¢ gD HE
10+ 1().0 ns
104 HHLOO ne
1 PO OO0 ns
1 FOO.0000 ns
107 Standard 0000000 ns OF
11¥ Option 001 FOO.00000 ns
10 Standord 00060000 ns OF
10" Gption 001 (00.000000 ns OF

NOTE

Digits noted are for reference, uectual
display may differ by several counts,

0. Set FUNCTION to T.I, AVG A o B, Set
MULTIPLIER as shown in tuble helow and
check for proper display.

Time Interval £ vernge Seif Check

MULTITLIER DISPEAY  ANNUNCIATOR
1 0 it
1) 0 ps
1 000 b
I ] ne
[{IK L) ns
K L0 ns
fQge LH00 Nk
107 L0000 ns
10F L0080 nK
11, Set FUNCTION w T I A 1o I Rotate

MULTIPLIER switch as khawn in the following
table (Step 1) and check for proper display.

Set FUNCTION to PERIOD A, Set MULTI-
PLIER switch ns shown in the following
table and check for proper display.

Time Interval and Period Sclf-Check

MULTIPLIER DISPLAY  ANNUNCIATOR
1* .1t 1 count B
10 { B
102 00 ms
1 0 me
104 0 ms
10% L0 5
1o» K H
1: 0 ]
14 0 *
*NOTE:  For Time Interval Seil-Check, display is

O ps for MULTIPLIER setting of 1.

13, Set FUNCTION to FREQ A, Set TIME BASE
switech us shown in table below and cheek

for proper disploy.

Frequeney A Selfl Check

TIME BASE DISPLAY ANNUNCIATOR
g ops 01 t1 count GiHz
I us 10 t1 count Mz
10 us 10.0 t] count MH:
Jdms 10.00 t1 count MUz
1l ms 10,000 t] count MH:
10 s 10000.0  t] count kil
ds 1000000 £ count kHz
ls 0000000  t1 count kHz OF
10000000 1 count  kHz (Option (01)
s 000,0000 11 count kHz OF

00000000 £l count  kiHz OF (Opt. 00D

38
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Table 3-1, Sell-Check {Continuid)

. Bet FUNCTION to DVM. Soet TIME BASE and

iy

g mm

WOVl vl e

Set FUNCTION to REAI A LEVEL. Rotate DVM Self-Check twith DVM Input Shorted)
CHANNEL A LEVEL o PRESET.  Dis, tay
should read 100 V £1 count. TIME BASE -
MULTIPLIER
1 ms
s
Is

. Rotate CHANNEL A LEVEL control clockwise
and check that display varies from nt Jenst
SO a0V,

10V RANGI

L0V L count
OO0V ¢1 count
Q000 Vel eount

100 V RANGE
Repeat steps 14 and 15 for READ B LEVEL.
OV t] count
A0V ¢) count
00 V 1) counts

000 V RANGE

RANGE switch as shown in Tuble below and OV tl count
cheek for proper readout.  Short DVM input OV r] count
terminals, JHW 1) counts

. Blor o U ik MR RS L L
¥ b

rap
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Cigure 3-6. Frequency A Measuremunte

C e
e -

wise out of QFIF,
2. Sot FAST/NORM/HOLD switch to NORM,
3 Set FUNCTION switeh to FRIZQ A,

1. Set TIME BASY switch for desired gate time.

h Set CHEK-SEP-COM switch to SEP,

. Set CHANNEIL A LEVEL control to desired
trigper level or to PRESET to trigger at zero
volts,

1. Set SAMPLE RATE control slightly clock-

1,

14

Set ATTEN switch to mateh input signal
amplitude.

Set AC-HIC switeh to AC or D,

Conneet input signnl (0 w0 50 MHz) to
CHANNEL A input jnck,

Adjust SAMPLE  RATE control fur con-
venient meisurement interval,

NOTE

When the input signal is removed from
CHANNEL A or the siynal level is in.
sufficient to trigger Channel A, the
count fight (C) will not eyele. This is
normal for this counter and does not
indicate o malfunction.

$10
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‘ Figure 3-7, Frequency C Measurements

INPU )
7 Ll A AN L)

E s
RRRY LR Y Y RTI B YT T

© g

", - —

i -
1 =
i 5
i“ | i
1 =
3 =
F . . 5 Adjust SAMPLE RATE cantrel  far cone
LI TN TR e + elock- . . B=
L Set SAMPLE RATE control slightly clock venient measurement intorval. ==
wise out nf OFF, =
2 Set FAST NORM. HOLD switch to NORM. NOTE =
. . . For frequencies  from 0 oAb
. s RTYNGT Poardte SR d . . -
A St FUNCTION switch to FREQ C. MUz with  minimum  levels o

4. Set TIME BASE switeh for desired resolution, Ly wVo orms, cunpeet signal  to
INPLU'T O jack  and  plaee  input

. ho Set CHK-SEP-COM swite SEP, A : AT L

i o St CHK-SEP-COM switeh to SR selector  switch in PRESCALY

6. Set Input Selecter switeh to DIRECT. position.

3

§ T Conneet input signal W to 50 MHz, 5V peak

1 - ) TR CAUTION

3 max g, omV rms pnoimam) we INPUT

: conquetor trear pabel). Input impedanee s Damage will oceur i bnput O voltoge

I AL nenminal. ¢ weifientions are excevded.

1

1

I

!

H
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R VT T T e T

Figure 3-0. Period Meosuremenls

1.10 2 4
Periad Periad Averape

Lo Set SAMPLE RATE contral slightly  clock- 1. Het SAMPLE RATE contral slightly  clock-
wise vut of OI°F. wise out of OFF.

2o Set FASTNGRMHOLD switeh to NORDM. 2 Set FAST NOIMCHOLE switeh to NORM.

3. Set FUNCTION switeh to PERIOT A, 3 Set FURCTION switeh o PERIOD AVG AL

4o Set MULTIPLIER  switch  for desired 4, Set MULTIPLIER switeh to number of
resulution., periods to be avernged.,

B, Set CHRE-SE-COM switeh to SEP. A, Set CHK-SEP-COM swiwch ta SEI,

B, Sct CHANNEL A LEVEL eontrol to desired 6. Mot CHANNEL A LEVEL concrol ta desired
trigger level or to PRESET (o trgger at zero triggger level or to PRESET to trigger wt zero
volts, volte,

7. Set ATTEN switeh to mateh input signal’s 7. met ATTEN switch to mateh input signal
amplitude. nmplitude,

8. Set AC-DC switeh to AC or DC, 8. Sec AC-DC switeh to AC or 1O,

4. Conneet input signal 0 w 1 MH2) to Y. Cennect input signal © to 10 MH2 o
CHANNEL A input juck. CHANNEL A input juck,

L Adiust SAMPLE RATE control for o con- UL Adjust SAMPLE  RATE control for con-
venient interval betwoen measurements. venient mepsurement intervul,

J12

I
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Figure 3-9. Rallo Measuremenils

Set SAMPLE RATE controb slightly clockwise
out of OFF.

Set FAST NORM HOLD switeh to NORDM.
Sot FUNCTION swich to FREQ A or FREQ
C, divect or presealind.

Set MUTLIPLIER switeh o desived  divid-
ing sactor for 1,4

Set CHE-SER-COM switeh to SEL

Set CHANNEL A LEVEL conteol to desired

trijrer lovel ar to PRESET to trigger at zero
volis,

1o,

tin
CHITAIE AN D

Set ATTEN switeh to mateh input amplitude,
Set AC-DC switeh to AC or C.

Conneet Fp @) to 00 ME2) o CHANNEL A
input jick or Feto INPUTTC.

Set CSC INT-EXT switch to EXT. Connect
Foxt to O8C jack, Fexpcan be 110 Hz to 10
MH2 IV rms timiny to 5 V peak moximun,

Adjust SAMPLE RATE eontrol for convenient
measurement interval,

. B A Fee SPLAY
Ratio - —Aor b DISPLAY

T MULTIPLIER Pisregard
ext

units and decimal point,
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Figure 3-10, Time {nlervul Mensureinents
Single Time Interval Time Interva! Average

I,  Set SAMPLE RATE control slightly clock- 1.  Set SAMPLE RAviS control slightly clock.
wise out of OFF, wise out of QFT,

2. Set FAST/NORM/BOLD switch to NORM, 2, Set FAST/NORM/HQLID) switch to NORM,

3, Bet FUNCTION switch to T.1. A to B. 3. Set FUNCTION switeh TN AVG A

4. Set MUTLIPLIER switch for deasired 4. Set MULTIPLIER switch to number of time
resolution. intervails to be nveraged.

6. If start-stop signels sre from a common 6. If start-stop signals are from o common
source, connect signnl to CHANNEL A in- source, connect signnl to CHANNEIL A input
put and sget; CHK-SEP-COM switch to and set CHK-SEP-COM swith v COM.
COM. If starl-stop signals are from sepn. Il start-gtop signals ore from separate sources,
rate sources, colineet start signal to CHANNEL connect start signal to CHANNEL A Input
A input and etop signal to CHANNEL B and stop signal to CHANNEL B input and
input and CHK-SEP.COM switch to SEP, CHK-SEP-ZOM switch to SEP.

6. Set CHANNEL A SLOPE switch to + for 6. Set CHANNEL A SLOPE switch to + for
triggering on positive slope of signal or to - triggering on positive slope of siganl v e to -
for triggering on negative slope of signal. for trfggering on negutive o' pe of signal,

7. Set CHANNEL A LEVEL and ATTEN 7. Set CHANNEL A, LEVEL, and ATTEN to
switches to start measurement at desired start the measurement ot desired voltoge
voltage level, Seleet AC or DC coupling level, Select AC or DC coupling.  For fre
For frequencies below 100 kHz, use MARKER quencies below 100 kHz, use MARKER A
A OUTPUT jnck on rear punel to display OUTPUT jock on rear panel to display start.
starting point on an ascilloscope, ing point on oscillogcope.

B. Set CHANNEL B, AC.DC, LEVEL, SLOPE, B. Set CHANNEL B, ACNC, LEVEL, SLOPE,
ond ATTEN controls to stop mensurement and ATTEN to stop the mensurement at
nt desired level, For (requencies below desired level,  For (requencies below 100
100 kHz, use MARKER B QUTPUT to dis- kHz, vse MARKER B wUTPUT to display
ploy stopping point on oscilloscope. stopping point on oscilloscope,

9.  Adjust SAMPLE RATE control for con- 9,  Adjust SAMPLE RATE control for con.

venient measurement intor al.
NOTE

There must be at least 150 ng between
the STQP pulse (Channel B trigger)
and the next START pulse (Channel
A triggoer).

venient measurement interval,
NOTE

STOP to START delay must be 2160
nu and input range shauld not be 10

Mtz x% (M and N integers).

314
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Figure 3-11. DIgltal Voltmeler and Read A Level, Rend B Leval Mnasuramenta

h.

6,

Conime et \r-‘vl-n-
. oerep e 113

HVvM

Set SAMPLE RATE wontrol slightly cluck.
wine out of OFJ°,

Set FAST/NORM/HOLD switch to NORM,
Set FUNCTION switeh to DVM.

Set TIME BASE to 10 ms, .1 8, or | s
(1 & setting gives maximum . ssolution,)

Set RANGI switch to match input voltage.
o not exceed 1100 V penk input,

If DVM display is 125 V on the 10 V seale
or 126 V on the 100 V scale, overranging
has occurred and the next highest range
aetting should be used,

b,

Read A and Rend B ]ovols

Het SAMPLE RATE control slightly clock.
wike out of QF1°,

Bet FAST/NORM/HOLD switch tn NORM.
ot FUNCTION switch to READ A LEVEL
or READ B LEVEL,

TIMIZ BASE is automatienlly selected for 10
ms integration time,

Trigger lovel is equal to DVM reading X
ATTEN soetting, ‘o set trigger lovel, adjust

LEVEL control until DVM indicates dusire)
lovel,

315
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Figure 3-12, Tolalize Meosuremanis

TR T T
L R -.‘.1_'“-““_»\ . et

v h]

L Bet SAMPLE RATE cantrol slightly clock-
wise out of Q).

Lo Set FAST/NOIRMHOLI switeh e NORM.
3o Set FUNCTION switeh to STOR,

1. Set MULTIPLIER switch 1 input signal
sealing factor,

ho Set CHR-SEP-COM switeh to 5151,

o Set LEVEL control o desired trigger level
or to PRESET for triggering at zern volts.

=1

Set ATTEN switeh to moteh input signal's
nmplitudo,

Ko 8ot ACDC switeh to AC wr IO,

B Conpeet input signal 0 o 10 MUz} to
CHANNEL A input jock,

10, Set FUNCTION switeh to START.
NOTIL
A sealed output of the input signal is
available  at  the rearpanel TIME
BASE OUTPUT BNC. The division is
determined by  the  MULTIPLIER
switch setting,

Sd16
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SECTION IV

THEORY OF OPERATION

4-1, INTRODUCTION

42, This seetion dincosses the general operating
principlos of the instrument,  Assembly deseription
is covered in more detnil in Seetion VI opposite
cuch schematic disgram.  lagie Tundamentals are
explained in Paragraphs 423 through 4-16,

4-3, LOGIC SYMBOLS

44, Two states oxist in the hinary system, 1 npd 0,
In positive logie, the 1 stnte is more pasitive than
the O state, High (13) and low (L) are used to repre-
gent the | oond O levels,  HIGH ALWAYS REPRE.
SENTS THE MORE POSITIVE LEVEL, WHETHER
IT BE POSITIVE Ot NEGATIVE LOGIC.,

4h. A circle nt the input line of o logic symbol
indjentes that u low activates the function,  PFig:
ure 4-1B shaows that o low at both inputs produces

w bogh output. A eircle ot the vutput line of o Jogie
symbol indientes 5 bow when aetfvited, ns shiown in
FFigrure 410,

-6, Galing and Loglc

17, PFigure 1A reprosents n basie AND pote
The vutput s high §6 all inputs are high,  An ANID
gate mny have two uz more inputs. Figure 4-11)
represents o basie CIU pute. The GIU gate output
is high=f one or more of its inputs s high.  An OR
gote may have two or more inputs.  An OIU gote
with o virele an the output is ealled o NOR gote,
An ANTY gote with o eirele o the output s eallel
n NAND gate, An EXCLUSIVE NOR (Figure 4:11)
has two inputs; and the output will be low if one,
Lt pot bath, of the fnputs is high.  The output will
be high §f the nputs aee both Jow or hath high,

Figure 4-1, Gale Symbcls and Loglc Comparisons

A B

1 -

c

1 -

1]

T | -

ARD IWVERTED INPUT INVERTED QUTPYT an EXCLUSIVE Nan
F 6 H J
A (] A et A —q A —
B~ [ B—Q__ B
X+ AD Xt A-B XedD ki A B
A A A A
- x x x x
B ) B b—
X:AtD Xt A+D Xehth e A+D
T
A B X A | e X A B X A B X
H H H H H H H H L H H L
H L H H L L H k I H L H
it H H L H L L H [ L H H
L L L L L L L L H L L "
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4-0, INTEGRATED CIRCUIT QPENRATION
4-0, JK Manlor-Slnve Fllp-Flop

A1 The DR masterslave Qip-Nop s hosieally o
histable multivibentor, Wiy siciltaneans high in.
puts tod und B, hefire she elock pulse, @ and () will
change states wfier the elock pulse. Rofer to Figore
AL o Tuble b1 This cirenit triggers on the trailing
shige megative tronsition) of the clock pulse. The
wel (S and reset (1) inputs operate as falliws:
whon o dow is applied 1o sot dnput, ¢ goes low and
G opoes higdhs when o low s applivd 1o et input,
Q gous Jlow and O gaos high, Sel ar reset ean over
ride oll cther inpets at any vime.

Flgure 4-2, JK Flip-Flop

A
]
=1 9= Jhw Pyt
06 Qutbyly
Lo E WY CL e« (LCCR iNByt
Y [T}
— . T TN
oy 9 ' et

Tahle 4-1. Trulh Table

1o+ L, Befare elock pulse

B Kl Qe 1= Aferclock TE

Lol B Qu [ Q[ Looand K L then Q
sl € will not change o
whit they were hefoee the
elovk pulse,

Byl pid s Hand K- 1, then @
will be H and € will he 1,

ufter the clocl pulye,
LpH LW I Land K- 1, then
Qwill be b, and Q will e H
after a clock pulse,

H|H Q, Qll 16 = and K = 1 bhefore

the elock pulse, then after the
eloek pulse G and ( will
change states,

4-11, Timo-Dase Duecade

A1 I the resot stote, Carey Outpit (00) (5o
Figare b is high and, of the Gote gt G s low,
Gored Ougput (GOY ik Iow, “Ten pulses on the Gate
input proebuer 0 negotive trssiton at the Gatd
Cutput I the G inpuat is bigh, GO s apeneirenitod
reparaless of the connt. ‘The Carry Quiput gives
pssitive trnnsition nfter 10 pulses.,

Flgure 4-3, Time-Dnne Decade 1620-9412

S

g

Gn

€0 | —-

R

I

O (¢ N A b 6 F 8 B D
count eyt LALLM UL

CARRY QUIPUT

| SR R

GATED OUTPUY N e
LOATE OFLH) —

4-13, Open-Colleclar Gale

AL The omput of an open-eollector gate can be
pornlleled with gates of the spvap type perform
nowire- QR funetion, as shown an Figore 44, When
the outputs are ted to the same line, any une ol the
gates con pull the Hne low without damaging itslf,

Figure 4-4, Opan-Callector Gate 1620-0327

niD=s
-
1

(RTINS




” A1, Logle Lovals

00 Phis eonnter uses thyee types of e L
creansistorarmsintar logied,  FKCL O amitterenuplmg
Jggbed, atml DL tdiode-tennsistoy hgeie See Table
A4 Toy wpocilie loge Jovels,

Table 4.2, Logic Levals

UL N ll '. Ll . ¥

Pyi i [ oMy | i Bupply
keL AU N R RAY N AL Loy
It AV AV (W{RY nay
L A TR Y Lhy HXIAY

4-17. OVERALL COUNTER OPERATION

S 18, The signal conneeted to CHARNEL A ie con-
Wtioned by the froptpanel switehes of the Attenuantor
Assombly (igure 400 These switehes sot the oper
ming conditions for  trigger level, eoepling, and

Muded fetidn 2TH
Thawary of Uperniion

the requirnd slope. The Tnput Anpihitier convertis
the signol s nareow  pulses for more effieient
wegee thromthout the counter. I the DTH, TN
PLEE O provides b alternmte path through the BPro
weadur Assembly, which divides the signnl by 10 e
pisses at direetly to the Funetion Contenl Assemhly.
The path taken is dotermined by the setting of e
front-panek e Selector switeh.

Elu Phe Fanetion Control sevepts hoth the anput
signal and the 10 MHz internal oserd oy pulses
and soutes them in weenrdiner with the mode of
operntion heing used, One ol these signals s sent
ter the ‘Time Hise Assembly, which divides the sighnl
os detormined by the front punel TIME S BAKE
MULTIPLIER switeh. The fiest and last pulse of
the diviehnd signnl contends the Tength of tine the
main eate is open. Daring this time, the ather signal
ik wend dirvetly e the moin gote e totalizing in
e doende comnters aml i subsegquently displayaed,
The synchpomzer provents the main gate o
apening sntil an nput signal is present.

A0 The sample e circuits canteol the interval
betwesn measurements. When the mnin gate eloses,
these ciremts provide o delay, as controlled by the

Figura 4-5, Funcllaiial Block Dingram

< {0 ]
EWMFLW K lliiﬂ’ﬂ'l? O ‘
LENIA By - MALKEN A _— e
o B R T USTE " gy |
A {RrTEhoa - | . 3 NIGH
AYTLRURTOR ANDA FHOK 1L ADQUT
prosm o T T BAGE -
) oo ferrcwunter| = e T ' : MU T 5WTOH
MARRLN I viGet kY 1. I -
B @R count
- 5 YhCIlio- AALLIPS
NIZLH 1 NG Tioh WEIN e Cant Bt LG
! CLE'CH sceecton Gl COUNTERY STGRAGI
I el
o v i i '
GHLLL ATOR , [LSTNTIN
Ly e i S . U
I B 1IME ; SAWPLE
BAEL () AT 0F COLER
-8 CIvIBE 135 - Cilivuity
e <aMIE
SRR B\ T - ..,
.a } _
. . —_ .
O FICHW [ A
ik MR FUNCTION
RFQY R VOLTAGE TO ULY SWITCH
DVH >— ‘ﬂ.é"‘l FIREGUERCY, SWITCH LEFT oIL LAY
ATTENSAION CORVERTER T ll?b‘ READCQUY
i VIWE ASE »
—— MULT SWITCH | .
HANGE
SWITCH
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front punel SAMPLE RATE conteals. When the
sntple pate period Do olaprad, o peset palse s
penersted o yesel the countor und staet o now
thessupnenl.

120 The signad to he countad, oithey the internal
aseillator or input sigeal, pusses through the min
gate 1o the decwde counters. Phe Infler storage
registors store the BCTY count betore it is tenpshitod
imoa adeeimnl oquivalent and displuyed o the
fromt punel.  Also dlisployed on the fent punel e
the units of measuroment spd the deeimal pnint,
The Jeft mmd right romdont assemblios contain the
unit Lediestors and the lagie necossary e position
the decimal paint,

4-22, Frequency Modas

A28 Prequeney s edelimed as the number of periodie
wvents perounit of tme. The enunter, theretaps,
measures an unknown signpl (COUNT e 0 khnwn
length of time (Pigores 0 anld 170 The 10 Mg
internal oseillator provides the known ame and
conteols the apening of the main gate. The Time Base
Assembly divides the oscillntor froqueney by powers
ol B open the mnin et Trean 300 sevonds o
10 vearuls. The longer the e s apen, the mor
pulses of the unknown Gegueney are eonnteld s,
therelone, the hetter the resolution and aecaraey,

4-24, Period Modes

A2, I the Perind Made, the muin gate is open
for the period of the input signn) fgere 45, The
Time Buse ddividers senle the 10 Mz oseillntor
signal by mowers of 10 from 1 10 10%, a5 deter
mined by the MULTIPLIER switch. This oselllntor
signal (CCOUNT) s counted during the gote  thne
tperiod) by the decwde connters and s supsequently
displaywd,

1205 I the Perviod Average Mode, the MULTIPLIER
switch seleets the number of peeinds to e averaged
Figure 485, The Time Bose dividers count the

Madel Di2a /278
Maintenanee

number of perbads seleets) with e switeh mipl hohls
the main gate open until this count s eomplee,
The Deende Countor totalizes the asellntor pulses
while the main ot is apen.

A4-27, Time Inlerval Modas

2R In the Pime taterval Misle (Figape 400),
Channol A signnl eantrls the stapt of the menskre.
ment, while Chanpol 13 signal stops the mensure.
et The two signals eanteol the state of the
urming Mip-Nop, which, in e, enables e Clack
Ginte to poss oweillntor pulses iy the Time ase
Divider. “The oseillntor signal i senbed. congraent
with the settimr of the MULTIPLIER switeh, hofure
iC s ponserd through the mnin gite s the counting
nssenhlios,

L2 Far he Pime Intorenl Average  measne
mente Figure 3000 the sotting of the MULTILIER
switeh detsrmine s the number of intervals thit are
sverged.The e illator signal s eounted lireety
for the durntion of eoch, Individunl e interval
hnt 35 belng averaged. Ones the Tame Base Divider
ttalizes the nomher of selected intervals, the man
rate elawes an the measurement is displiyed. S
Page =27 for timbag diogroms and o wehnjes)
deseription,

4-30. DVM Mado

AL The DVM input eempeets o voltimotey IR
Amplitier A2 (Figure 13, , which provides atieny.
ativn for the range seloction. The oatput of A 12
vonnects o Voliagew:-Fraguency . Convertor - AL
The Vao-l cmvertor supplies o pula-trin autput,
whase frequeney s praportional e the magnitude
of the input signal. "This awtput foeds tirongh the
main gote for subseguent counting by the deeade
counters. In the DVM mode, the front-panel TIMI
BASE switeh selects the integrating time.  When
reading the trhiggering leved of A wr B channel, the
OV raoge wnd 1 ms integration e are aute-
mntically seJocted,

oy




Figure 4-6, Froquency A Made Flow Dlagram
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Flgura 4-8, Parlod Mode Flow Dingram
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Figure A-10. Tlme Intervol Mode Flaw Dingram
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Figure 4-12. DVYM Mode Flow Diagrom
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Flgura 4-13, Instrument Timing Dlagram
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FECTION V

. MAINTENANCE

6-1. INTRODUCTYION

5-b. IN-CABINET FERFORMANCE CHECK

! 5'2; 'I‘hiﬁ Nl'l‘l[”" Ri\'l'h Il‘lllilllt'lllllll'l' llll(l Horviee 51 G[‘:Nl‘:l{l\l,. 'l.hl' I]L'rrl”:n"n"l_‘ l'l‘l'l'l"l l'l‘ﬂl]ll‘
—= information. Included iv o table of assemlios, rocom- ﬁ-.'l).uncl test cnrd can he used o vorify proper
) :lll:i"‘li:d “I‘"::l "l;'l'l‘;”;::‘"l:':;d i:i‘\::l:::.';lm"'?"r:":::::::‘l'r aperation of all circuits of the countor and may also
_ dhocks. whice e use , o .
- h he sl
— opuration, nnd ndjustments, R
- i As part of an ineoming inspeetion cheek of
- 5-3. ASSEMBLY DESIGNATIONS instrument specifientions.
—
= . . . v Periodically, for instruments used in systems
= h-4, Table 61 lists the designations, mame, and T . RN
= Hewlett-Packa V pnrt number of assemblies urad where miximum relinbility is impartant.
A in this instrument. ¢ As part of a procebure W loeate defective
= cireuits,
= 6-5. YEST EQUIPMENT d. After any repatirs or adjustments and hefore
g U i i . U I oL 7 U
= 6, 'Test equipment recommended for maintaining returning instriment to regular cervice.
-f_ nnd Chl‘t‘kin“ I]L'rrll""lln('l.' is listed in Table H-2, . Ax oD permnnent revord ol instrmment nugn-
= Test equipment having  equivalent  characteristios tenonee perlormed, beennse the test recand pigoes nre
= may he substituted for the equipment listed. perforted and may be removiad,
=
= Table 6-1, Assembly 'dentiflcation 11, VARIABLYE LINE VOLTAGE. During the test
= Fable 5:3), the counter should be connected o o
- Assembly Deseription HP Part No) vnrinhlv voltage source, so the line voltage may he
=_ varied £10% from nominal (11 or 20 Vae).
i] Al Attenuntor . Ilﬁf{!(i-lill()-l? 5-12. INSTRUMENT COVER REMOVAL
Al Attenuntor (Option G04) ORLT-6O00
= Al Input Amplifier ”':’-:‘:-i‘f'(f””"}'i 13 To remove top or hottom cover, remove the
i Al INI“}‘ Amplifier ”'r‘:‘.-']"f”m}:’ four serews that secure eover to instrument,  Slide
= Ad (!“"[ll"“’r ] (J.r:..i.!l._).-h'll(}{.l.!. cover toward rear of instrument and Lt off. To
= Ad TCXO Option O10) OELTH00:08 replisce cover, reverse pracedure,
— Ad Oven Oseiflator «Opt, 011 | HOGG001L
= AD Titme Base Control 0532660005 WARNING
H Ab Sample Hate 0542660012
-4 AT Function Control 0H427.600:4 116/230 VAC AND +1756 VDC SUPPLY WIRES
i AR Display Support, OH26-GOOM ARE EXPOSED WHEN EITHER TOP OR BOTTOM
= Al Pisploy 0426 GOOUR COVER IS REMOVED. USE EXTREME CAUTION
= AY Display (Option L) ORB2G-600LH DURING TROQUBLESHOOTING, ADJUSTMENT,
F AL Ripht Rendout 0H3LT-60008 2R REPAIR. AVOID NAMAGE TO INSTRUMENT
= Al Loft Readout 052760007 BY REMOVING POWER BEFORE REMOVING OR
= Al Voltmeter Inprut Amplifier [ 05326-60014 REPLACING COVERS, ASSEMBLIES, OR
= Al Vidtmeter V-F Converter | 05:326-60017 COMPONENTS.
_a Ald VM Laogie OEG-GO01H
- Alh Regulntor OHA2T-600:20
AlG Interennneet OMEL7.60027 \
AYT | Input C Amp 268) ondze60031] 9714 REPAIR
AR Prosealer (5532713) 0R327.600:83
ereier e 5-15. Prinled Circult Companent Replacement

5-7. ASSEMBLY CONNECTION IDENTIFICATION

65-8. Throughout the manual, connections to printed

circuit assemblios are referred to

form,
AZL0),

in
For exumple, conneetion to A3, pin 10 is

abbreviated

H:16.  Component Jead holes in the cireuit benpds
have plated-through walls to ensure goad electrien)
contact between conductors on opposite sides of
the board, To prevent damage to the plating and the
replacement component, apply heat sparingly, and
wurk carefully.

o1
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6-17, Replacing Integrated Circulis

Btn Following sre two reeommenided methelds of

replacing integented eireuits

i SORDERGOHBEER This is the best moethed,
Solder i removed froan bonyd by o soldering inm
with o hallow Gp eotnectol oo vieuum sesires,

b CLIPOUT. Thes methal should be used os
a st resort only, Clip the lealds os elose t e hase
as porsthle,  With o solderige e and long nese
phiers, carefully remve the wires from ench holo,
Then clean ties holes,

519, ADJUSTMENTGS

R The adpastnents e Toable S are in U anley
they should e porfoemed but shoushl el e done
IS

o A tronhle hos heen vepaered which wamlel
affeel thise values,

e The instrument does nat el ol specili-
cittans while performing the chech e Taele 000
tn-Cobinot Veermance Cheeks).

Toble 5-2. Recnmmended Teal Equipment

Instrument 'I'vpe

Required Chornetoeristios

Revopmmended Type

Frogqueney Standard

Oseilloseape
Vertieal PlagIn
Timwe Hase Plug-In

Toest Oscillator
(twa reguired )

Audio Oscillawy

HIE Signal Generatar
VEHI Signal Generatee
Frogqueney Doubler

Pulse Goneratoy

Flectronic Covnter

Varinble Line Transfeirmer

Voltage Standard

Digital Recorder

DC Voltmotsr
ACNVTVM

RI* Voltmeter

LMY Output

Otk MIEz Bandwidih
N mV e Sensitivity
0 ML Bandwidth

10 Hyz to 16 M ot valts ponk.
to-peak

Dzt 100 kHy at 100 mV rms
0 Kz to o MLz ot 3V rny
10 MHz to 450 MH»,

2000000 M2

10 My repetition rote, 8 ns pulse
witlth, (L4 volts penk-to-penk
nutput

0.1 Hy to 10 Mz Froqueney
Monsurements

LG Lo 127 V orms and 200 te 204
V rims

10 to JOO0 volts, 0.01% acceurney

Print Hate: 10 lines: soe,
Dt Lnput: «8421 BCD paradlel

entry, necepts L= oh V0= ) 2H V.

Accepts negative going *Hto 0V
print command

0 to 200 Vde, 1'% accurney
Ut 2Ht} Vae
ImViosgV

HIP 1 AR

T THUA
T LRI A
HE LR0A

HI'6hIB

Frovaoet
HIP 6ol
HE sl
I 100t hHA
HEP216A

P 2anl,

Flectranie Power St 3PFLLG
G IOV E P16 230V

HP TR
HP HhhA

HPP 412A
HP o0l
HE HOoA
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Table 6-3, In-Cabinel Porlormance Check

Medel DG 2714
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1. CTIME BASE STADLITY ARD QuTpur

th,

b,

d,

(L

Set caounter contrals as Tollows:

SAMPLE RATE

FAST/NOUAHOLD . .. .. B

FUNCTIO

TIME BASE/MULTIPLIER .. ..

SLOPE A

Ac/he
ATTEN .o o o o,
CHE-SEP-COM

LEVEL

STORAGE

asc

Allow une-haur warn -up betore proceeding Lo slep b,

LI

v X

SEP
PRESET
. ON

---------------------

NOTE

.

- Mg sositan
.. NORM
FIREGQ A
Fon

Connect 1 MHz [requency stundard to CHANWEL A inpul.

A caunter display ol 000, 9000 {1000, 0000 Option 001 indieates thal comer Lime Base frequeney is
exactly 10 Mz The offset between counter time base and § ME2 trequeney standard ean be
determibned by subtractimg 10 MH2z from the indiented vseilator [requeney,

COUNTER DISPLAY

901,
009,
999,
999,
999,
04ag.
goo
000.
000,
000,
0040,

— e g g

Record trequency offsel on test eard.,
tor at least one month,  Measure [requeney uflset at one-month intervals,

To valibrate the counter time base to the frequeney standard, perform time -ase adjustment

Table 54,

Temperature must be hold constant or compensation
[or temperature difference must e made whenevey

atrequency dilterence 15 recorded.
uf the temperatare and aate of Last ealibration is
aviilable, the trequency oilset shoeld not be con-
sidered drift or aping rate of the 19 MH2 crystal.

To cheek thne bage stability vs. Line voltage variations, conneet variable transformer
ceunter power cord.  Vary line voltapge £10 ¢ and record frequeney digforence on test card,
it should be <1 part in 107

To check time base stability vs,

20°C. Record frequency difference un test eard: it should be < 2.5 parts in 108,

9960 kHa2
0960
0970
2080
9940
0coo0

L0010

0y20
0030
0040
Quas0

Al OSCILLATOR FREQUENCY

10

For long-term stability, operate the counter continuously

NOTF

0o
guu
Oth)
iy
HT]
g0
9499
149
094
4949
999

temperature, vary counter vperating temperature between 0 and

Unless a record

450 He
{ED)]
030
020
a1n
oo
1940
HEHU
970
HG0
9490
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Tahle 6-3. In-Cahinel Perlormance Check {Canlinued)

h.  Connect oseslloseape vertical inpat to Q5C jack on counter vesr panel,  Use 10:) probe
O8C jack

Lo Osetlogeope should display Yo MU nonsiaal at > 204 volts peak-1o-peak amphitude,  Reeord
un test eard

DISPLAY, DECIMAL POINTS, AND DIVIDERS

Proper aperation s ver.ied in the Sell -Choeck procedures in Table k1. Record on test ead.
FREQUENCY RESPONSE AND SENSITIVITY

CUANNEL A

oo Set eounter controbls as in i, oxcept TIME DBASE te 15 wnd AC/DC switeh ta AC

b, Connecta BNC'T eonnector o CHANNEL A juck. Connect sine wive tost aseillator autpat to
T eannector. Connect useilloseape's vertical input to'I' connector to wanitor inpat signal
amplitude, use a S0-ahm feedthroagh ot osedlosenpe BNC,

o, Adjust test aseilistor bros 20 582 o 50 MBz, iaantaining 100 mVrms mput nplhitude,  Coupter
should properly display all irequeneivs i s vange,  Weeord on test eared,

d, Set pudio osesllatar [requency to 2 He, Cosnter shioudd Lot count, Switeh AC/DC switel t DC.
Caounter shuuld count put siEnal,

¢, Conneet o BRC T conpector te 2 ass anpat of aselllosespe. Conneet cowntel MARKER A and 13
outputs to T connectur,

Lo Adjust test oseilla or outpa tor 1000 Bz at 8 volts peak-to-peak indieation,
g, Sl CHANNEL A LEVEL to PRESET and eheck thit oscllloscupe mirker is at O volls,

ho Set CHANNEL A STOPE to «. Vary CHANNEL A LEVEL control and check thiat marker 15
arinhle over at least <30 to +3.0 volts on the positive slpe of wavelorm.

i Bet CHANNEL A SLOM™ to -0 Vary CHARNNEL A LEVEL cantrol and eheek tal marker dot
is varinble uver at least -3,0 to +3, 0 valts on the negative slope of wavetorm. Qecopd on test
curd,

). Set CHE-SEP-COM switeh on COM anmd repeat iarker test tor CHANNEL B, Hecard on test
eird,

k. Set FUNCTION selector to READ A LEVEL. Set LEVEL A to PRESET. Iisplay should
he .00V ¢ ecount.

. Rotate LEVEL A control elockwise just out of PRESET. Readout shoujd be negative display of
300 volts or greater, Jate light should Nash,

m. Rotate LEVEL A control elockwise and check that rendout decreases, erosses zorn (polarity

sign changes) and disploys <3100 volts or greater in the full clockwise pusition, Hecord on test caed.

n. Set FUNCTION selector to READ 13 LEVEL and repeat step K through M for Channel B, Record
on test eard,

INPUT C thor 53278, perform all steps; for 53268 5rtorm stops ooand £ thra by,

. Disconncet oseilbyscope apd taput to CHANNEL A, Remove 501 teedthrouph and conneet cable

tu INPUT C jack

b, Sct FUNCTION :elector to FREQ €, TIME BASE (o s, and fuput selector to PRESCALE.

H-4
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Tohle 6-3. In-Cahinet Parfarmance Chack {Continbad)

o Use the set of fregueney goneratirs CFable H-2) necersary to eover the input feeqgr eney from
it S5 M2, while mnintiining 25 mV rms input levels. Adjust TIMIS BASE switch as
tevessnry for hest disploy.

do Check for stable eonnt within stuhility of oseillntor. Reeord on el eard,
vo For BA2THL sotinput v Jeetnr switeh 1o DRSO,
F Net FUNCTTON sotoctur to PREQ C and TIME BASE to s,

o s the ser ol frequency generstors necessary tn cover the input feequency Trom Ot 50 M1y,
while maintaining 16 mV pns input lovel for the BT ar & mV rms for te HIUG1 Adfust
TIME BASE switeh ok nocessary for best dispiny,

ho Cheek for stable count within stability of ascillntor, Record on test curd,

PULSE OPERATION
h. o Set counter cumtrols ns fullows:

FUNCTION .. ... ........... FREQA
TIME BASE. ... ... R
SLOBEA ...
AC/DCA) .., . . . ... AL

ATTEN(AY .. ... .. . 4 |
LEVEL(A) ... oo L e oo PRESET
CHK-SEP-fOM ., .. ......... SED
STORAGE ., ..., ........... ON
O5C. ... o .. INT

b, Cunnect BNC T conneetor to uscilloseope vertieal fnput.  Conneet pulse generntor to T,
Connect CHANNEL A input to T conneetor, using 50¢) {eedthrough at the counter input,

¢, Adjust pulse generator output for 10 Milz repetition rate, [5ns pulse width at 0. 3 volts penk-
tn-peak indication on usellloscope,

d. Check that counter displays the repetition rate, count light Nashes, and trigger A lamp is en.
Record on test enrd,

¢, Itemove input conneetion (rom CHANNEL A input jack. Remove 508 feedthrough and connect
cable to INPUT C jack. Set FUNCTION selector to FREQ C. Set nput selector switeh to
DIRECT.

[ Check that counter displays repetition rate and count iamp fashes. Record on test eard.

K- Repent above check for {0 kHz.

PERIOD AND PERIOD AVERAGE

4, Set counter contruls as in step In. with FUNCTION to PERIOD A and MULTIPLIER to 103 or
as needed.  Set avfjo vseillator to 2 Hz at 100 mVrms,

b.  Comnect useillator to CHANNEL A tput, using BNC T. Connect usciiloscone to T, using
HUD feedthrough at oscilloscope BNC,

c.  Vary audio and test useillator frequency from 2 Hz to 10 Miz, maintaining; 100 mVrms (nput
amplitude.  Vary MULTIPLIER a5 needed to maintain meantigful display with chamge of
frequency. Counter should properly display the period of the frequencies in this rar e within
dcedracy spee of the instrument, Record on test eard,

d.  Set FUNCTION switch to PERIOD AVG A and repeat step e, Record on wst card,
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Table 6:2. In-Cablnel Performonce Check {Canlinued)

6. TIME INTERVAL ARD TIME INTERVAL AVERAGE

n, Suob counter contrals as follows:

SAMPLE RATE ... .0 v Mud-pusition
FAST/RORM/HOLD ., ... .. NOIRN
FUNCTION . .., ... e T Ata )
MULTIPLIER .. ... e

SLOPEA .. 0 o ‘

SLOPEBR .. . ... e -
AC/DC(Awmd BY ... ... .. AC
ATTEN{Aand B} .. ..., ..., X1

LEVEL (Aand I3} ., ... .. v o PRESET
CIHK-SEP-COM . .. ... ...,.. COM

k. Connect test oseillator to CHANNEL A input. Set oscillator for 1 MIfz output at 300 mVems.
QLserve display of .5 pgs 1] eount ¢ trigger error,  Record on test eard,

¢.  Set FUNCTION to T.1. AVG and MULTIPLIER to 10%, Set signal source tn < 2 MHz. ¢ Counter
should display one hall the period ol the input signal

trjpeger error £ 100 ns**
£ ns ot g =

y humber of Intervals averaged

7. TOTALIZE

. Set counter controls as follows:

FUNCTION . .............. START
MULTIPLIER . ... ......... \
CHEK-SEP-COM . .., ........ CHK

b.  Check that display totalizes, cosnt lght {C) is on and trigger A and I3 lnmps light, Record
on lest card,

c.  Usimg 10:1 divider probe, conneet vsetlloscope vertical input to TIME BASE OUTPUT juck
on connter rear panel,

d.  Checek that uscilloseope indientes 10 MHz negative going pulses at least 3 volts prak-to-peak,
typleally > 30 nsee at 50% pulnts, Set MULTIPLIER switch to 10 and observe 1 Mz outpul
pulses, typically 100 nsee,

¢.  Disconneet oscilloscope from TIME BASE QUTPUT juck and conneet TIME BASE QGUTPUT
to 6245L Electronie Counter input, Set 5245L for frequency measurements.

f.  Sct MULTIPLIER as follows, and check for proper counter display, Hecord on test eard.

MULTIPLIER 6245 DISPLAY

1 10 MH2

10 1 MH2

102 100 kHz

103 10 kHz

104 I kHz

1h 100 Hz

106 10 Bz

107 11z

108 .1 Hz

*2 MHz must NOT be exact or display will be ambiguous,
**.1 count, -

56
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Table 5-3. In-Cablnet Periormance Check {Conlinued)

il

RATIO

a,  Sut counter controls s Inllows:

FUNCTION . .. ... ... .. L. FREQ A
MULTIPLIER ... oL 1Y
SLOPEA ... ... P '
AC/DC, AC
ATTEN ..o 0 X1
CHRK-SEP-COM . ............. ., . SEDP
LEVELA ... .. o, PRESET
QSC (reurpanel) ..., L., EXT

b, Cunneet test oseillutor 1o OSC jack, using BNC T, Connect uscilloscope to T conneetor,
usiigg BOLE feedthrough ot wieilloscupe BNC.  Set osclllator output for 1¢ MHz at 1 Vrms,

e, Conneet BNC'T connector to eounter’'s CHANNEL A juck, Connect seeond test osciilator to
T cunnector, Cunnect seeand channe! of dual channel vscilloseupe vertieal input to T con-
nector, using S0 feedthrough at oseilloscape BNC.  Set variable oseillator for 100 kiz al
109 mVrms display on oseilluscope.

d, Check thut counter displays 100, Disregard units nnd decimal puint. Record on test card,

e, Repeat test using 100 Hz into OSC jiek nnd 100 kHz into CHANNEL A, Set MULTIPLIER to 105,
Display should be ratio of two input frequencies X 10 (approximately 100, Pisregard
decimnl point and units, Record on tert enrd.

GATE QUTPUT AND SAMPLE RATE

i,

b,

Disconpect setup,

Set counter controls as fullows:

FUNCTION ., , ..., .. v e FREQA
TIME-BASE .. ...........,. v e Lms
CHK-SEV-COM ., .. ...... e CHEK
FAST/NORM/HOLD . ... ... e e, FAST
SAMPLERATE . ............... N cew

Using 10:1 divider probe, conneet usellloscope vertical Input Lo GATE vutput and observe
positive pulses > 2.4V with a dulse width of < 100 ps.  Reecord on test eard.

Slowly rotate SAMPLE RATE clockwise and ubserve that the pulse wildth inereases,

Set the TIME BASE switeh to 10 ms nnd rotate the SAMPLE RATE hully cluckwise, Observe
that the pulse width is > 20 ms.  Record on test eard,

et FAST/NORM/HOLD to NORM wmixl turn SAMPLE RATE fully countercluekwise, just out of
OFF. Qbscrve the pusitive pulse width is < 20 ms.  Record on test card,

Slowly rotate the SAMPLE RATE clockwise, observing an inerease in the pulse width,

Set TIME BASE to 1s and rutate SAMPLE RATE fully clockwise, Verify that the time
hetween flashes of the count (C) lamp is greater thon b seconds,  Record on test cord,

Set FUNCTION to START and check that gate output is TTL Low (< 0. 4V),

Set FUNCTION to STOP and verify that gate outpet is TTL High {> 2, 4V).

-3

o
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Table 8-3, In-Cahinel Perlormance Check (Conl'd) H
E
)
— . DIGEITAL NOLIMETER é
- i Bet eounter contrals as follows aned allow for Td-minute warmup owith covers an). E
& SAMPLE PATY 00 oo Midey sition =
FAST-NOWM-HOLD oo NUHM =
= FUNCTION . e [HWA -
= TIME BASE s =
= RANGE . . R (1Y
i b Set voltnge stondird tor 10000 volt astput. Conneet voltage standord to DVM input jack.
r e, Cheek that counter displny is ¢ 10007 volts ¢ 7 counts, =
= ! =
f’ ! d. Reverse voltage stapderd polarity and check for counter display of -10.000 volts 17 counts. =
o, Set eounter RANGE switch to IOV, Sot voltage stundard for « 100,00 volts sutput,. Check E
¥ that eounter digplay of <1000 valts 5 counts, =
% £ Reverse voltape standarnd polarity and eheck for counter display of - 10000 valts +7 counts, _
7 X , =
= g Set eounter RANGE switch to BV, Sct yoltapge standard for «490.0 volts ougput. Cosnter =
H cispiany should boe <9900 00T counts, =
: £
= CAUTION =
: n
= DO NOT REVERSE VO.TAGE STANDARD POLARITY. =
DAM \GE TO THE STANDARD MAY OCCUR. -
= h. Sot eounter RANGEF switch to 10V, Counter display should he FL5HE ¢ eount, _
- i Set valtage standard for D200 volt output,. Counter display should be 12089015 connts, 0 -
. jo Conneet a1 MO, OW, B resistor in scrdes with the red DVMINPUT jaog, -
A k. Set voltapge standard for 10 volts output, Counter display shoubd be 8080 117 counts, -
- L Set RANGI switel o 00V, Counter display should be .08V 222 counts,
m.  Shart DVM input terminanls, Set RANGE switeh as follows and cheek for proper readout. -
- RANGESWITCR READOUT =
2 ny OO0 2 connts =
HNTAY 410 2 eounts -
. BHIOY A2 counts -
- LE THGEPAL RECORDER (COption (3 -
= i Net counter controls as (nllows: -
=
FUNCTION FREQ A =
_ TIME BASE o I s =
= COM-SEP-CHR ... . ... ...... ...... .. CHK B
- FAST NORM HOLD ... ......... . NURM -
: SAMPLE RATE ... .. Mid-puosition
. b Connect oseilloseope to JYCIRE Observe oscilloscope display a print command wrop from
- S0V o VY immedintely after the C lnnp goes out, .
= o, Conneet jumper from QU200 wJ4e22),
) . Cheek that counter’s main gote is inhibited. C light does not Tash, and ne print cammand
L) pulses ore genorated.
- e Verily proper output by conpecting a H050A printer on JY. Printed output should agree with
. vountter displny.  Logice probe or voltmeter may be used to verily that output lngic levels
: agree with instrument display. Record on test enrd,

L

N-R
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. Table 6-4, Adjustmenls

. POWERSUPPLY Alh 3OOPTION Go4 ATTENUATOR Al

., Canneet counter line coed to variable

. . Set:
power transformer.  Monitor oatput voltayge ¢
with AC V'I'VM.  Adjust transformer for 117 TIME BASE ... AL Ko,
volt indication on VI'VM, ACDC na
SEPCCOM o SkEP
"y " K hd } 'I LI .U 4 .
b, Turn counter SAMPLE RATE control ATTEN AR 7777 e

clockwise out of OFF.
i, Using an HI? $12A or equivalent, meos-
ure voltage nt CHANNEL A juck.

b, Adjust RA6 for < 11 mV reading.

¢, Conneet VIVM to Al Pin 7 and adjust
ALLDRIO for + 1605 V.

d. Conpect VIVM w AID Pin 6 and adjust oo
ALGREBY for 6.0 V. v, Measure voltage nt CHANNEL B jack,

TR TS L t
b, SENSITIVITY AND OFFSET A2, A3 o Adjust B8 fr < +] mV reading.

Vo . v Set A nnd B oattenuntors ta X100 position,
i, Connect a BNC 'V connector to CHANNIEL ! vt A y " J

Ainput jock, . Measure voltnge at CHANNEL B juck,
h, Conneet  test oscillator ougput to T g Adjust ] for = 11 mV reading,
conneetar. h. Measure voltage at CHANNEL A jock.

e, Conneet nseilloseope vertical input o T
conneetor, using B8 feedthrough at oseil-
laseope input BNC.

i, Adjust 1U3 for <« mV reading,

4. OSCILLATOR A
d. Conneet counter MARKER A output ta
‘ uscillosvope Z-axis input. o, Conneet 1 MHz {frequeney standord  to

: INT b
e, Adjust test oscillator for | kllz output CHANNEL A jack,

ut 10 mV rms. b, Set counter controls s To)Jows:
f. Seteounter controbs ns lollows: CHR-SEPCOM ., SEP
SLINCTION SR
FUNCTION .. FREQ A FUNCTION © SEEERE FREQ A
NI IR S VIME BASE . e 1Ws
CHK-SEP-COM ..o skl X MBS Ty arnirs . g
A’!‘I"‘:N .............................. xl hl\nll Ia"a Rl\l I'o PN hhuhuy l'l"l'!‘\\'lhl’
AChe T e outof OFF
LEVEL ..o PRESET e, Roemave top cover,

d. Using insulnted tuning too), ndjust A4C3
until display indicontes sl zeros with cover on,
(Wait 10 seconds botween adjustments  for
counter to make moasureinent,)

NOTE

£ Set SLOPE A switeh to - and + positions
and observe marker position on ogeitlaseope
wiveform,

h. On Input Amplifier board A2, adjust A2ZR2
SENS potuntil + nnd - moarker positions hove
a symmetrical offset about the zero volt axis

y : fe Far stundard ins mts wi i
fur + and - slope switch positions. r ard instruments without Option

0L, the counter disploy will overflow;

i Adjust test oscillator for | kHz output at howoever, all digits are valisl,

W0 mV rms.

: 2, . s Al T P b "

B S counter FUNCTION switch to TLo s ALER ADJUSTMENTS Al
thii27B)

k. On Input Amplifier, adjust AZR2 TRIG

LEVEL pot until markers are at 0 volis for a. Bei countter controls as follows:

both + and - SLOPE switeh positions,

FUNCTION .. FREQ C
‘ I, Repeat procedure for CHANNEL B input TIME BASE ... O.1s
(Amplifier Bonrd A, Input Selector ... ..o PRESCALLE
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Table 5-4, Adjusiments (Conlinued)

b, With no input signal applied, ndjust R
offset pot for 0V on 12 pin 4,

e Adjust 10 bink pot for 0.65 £05 V an
L2 pin 3

d. Adjust R27 hing pot for 8 200V oon L3
pin .

¢, Check that the previously adjusted volt-
age on U2 pin 3 is correet. I voltage hos
shifted, adjust R10 for proper rewding and
recheck LT3 pin 3,

f. Set NP VHE Signal  Genorator  and
doubler for 550 MHz ot 1V rms. Mensure the
output with an HP 3406A RE Voltmeter using
a A0 termination at the probe. Connect
sighal source to INPUT O of counter,

g, Hedues ontput level until contner’s dis-
play becomes unstnble, Adjust R3 for o stable
disploy.  Hepeat this procedure until unable
to abtain o stable rending.  Inerease sipgnol
level until display just heenmuos sinhle,

h, Disconnect input and conpect o volt-
meter; reading should be 26 mV oor less,
Cheek other frequencies within the band,

i St input seleetor switeh to DIRFCT.

j. Chonge input signnl to 50 MHz at 1 mV,
Counter shauld display 50 MH2.

6. Vto-l CONVERTER AND ATTENUATOR
ALZ ALY
i, Set counter controls s follows:
SAMPLE RATE .. .. shigntly clockwise out of

OFF

RANGE ............. .............. Loy

: FUNCTION .......................... DVM
- TIME BASE ... .. C e I8

h, Connect n jumper lead across the DVM
INPUT terminals,

¢. On Voltmeter Input Amplifier Asseml y,
adjust A12R31 *ZERO” pot) for 0000 V
t} eount display,

d. Disconnect jumper and  connect DC
Standard to DVM INPUT terminuls, Set D
Standard for £10 V output.

T

-

¢. On Vel Converter Assembly, adjust
ALIRIG "+ pat} for +10.0000 V £2 counts.

N R RINIT R 1]

f. Reverse polarity of the [N standard,

wo Adjust ALIRLD " poy) for -10,0000 V
£ counts,

h. Set counter RANGE switch to 100 V.,
. Set DC standard for 100 volt output,

£ On Voltmeter Input Amplifier Assembly,
wedjust ALZR2L 100 V™ pot) for 100000
valts £2 counts on dispiny.

k. Reverse polarity of DC Stnndard  and
check that display is - 100,000 volts 12 counts,
If not, adjust AL2RRZL and repeat steps i, §.,
and k., uniil ALT2R21 setting gives display of
+100,000 V2 counts and 00O V12
counts,

I Set counter RANGYE switch to 10}V,
CAUTION

Do not reverse polarily of vollage standard

when 990 volts is applled. Camage lo the

voltage standard may occur.

m.  Set DC Standord for #9880 volts outpult,

n. On ATZ, adjust R 000V pou for
040,00 22 counts on display,

7. INPUT C AMPLIFIER ALT (hi261)

o, Set counter controls as follows:

FUNCTION ... .. FREQ C
TIMEBASE ..., e AT

b, Set HP GO6B HE Signal Generator (or
cquivalent) for A0 MHz at H00 mV s,
Mensure the output signsl of 6088 with an
HP 411A RE Millivoltneter, using n HU§)
termination, Conneet signal souree to INPUT
C of counter,

e. Reduce outiut level until counter's dis-
piny becomes unstable,  Adjust RI1 for n
stuble display,  Repeat this procedure until
urtable to obtain a stable rending.  Increase
the signal level until display just becomes
stable,

d. Disconneet input and conpeet o volt-
meter, reading should be less than 6 mV.
Check otiter frequencies within the band.

u
|
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Toble 5-5, D.P. and Annuncialor Traubleshooling
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Table 5-G. Frequency, D.P., and Anv.unclator Traublleshooling

. . - i
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Table 5-7. DVM, D.P., and Annuncialor Troubleshooting
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PERFORMANCE CHECK TEST CARD
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Hewlett -Packard Model H2613/003278  Test Performed by

Timer/Counter/DVM

Serinl No. Date

DESCRIPTION

CHECK

TIME BASE STABILITY AND OUTPUT

Aging Rate: < 3 parts In 107 per month

Line Voltage: <1 part in 107 for 10% line variation
Temperature: < 2,6 parts in 105, 0-50°C

Qutput: 10 MHz, > 2,4 volts peak-to-penk

DISPLAY, DECIMAL POINTS, AND DIVIDERS
As per self-check procedures, Table 3.1

FREQUENCY RESPONSE AND SENSITIVITY

Froequency A Range: 0 tn 50 MKz
Frequency C Range: 0 to 550 Mz (prescaled)
0t KO MHz tdireet)

Sensitivity, Freque ev A 100 mV rms

Sepitivity, Froqueney C (2688 5 mV rms

Sensitivity, Froqueney C (03278 Dieret): 1h mV rns
Sensitivity, Frequeney C G378 Presenled): 26 mV rinms

Channel A Preset; 0 volls

Channel A Level:  +3,.0to -3.0 volts
Channel B Preset: 0 volly

Channel B Level:  +3.0 to -3.0 volts
Reod A Level: 2V oy

Head B Level: VI3V

PULSE OPERATION
CHANNEL A:  Sensitivity: 0,2 volts peak-to-pea' !
" Pulse Width: 16 ns ’

INPUT C: Sensitivity: 0,3 volts peak-to-peak
Pulse Width: 15 ny

PERIOD AND PERIOD OPERATION
Frequency Range: 0 to 10 MHz at 100 mV

TIME INTERVAL AND TIME INTERVAL AVERAGE

Time Interval: 0,5 us at 300 mv
Time Interval Average: 1/2 pertod of Input signal

TOTALIZE

Range: 0o 10 Mz
Qutput: Rear panel TIME BASE BNC
Factor: 1 to 108 in decnde steps

O-lin
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PERFORMANCE CHECK TEST CARD

B, RATIO
Ranpe Channel A 3w 50 MH2 B
Ronge External Input: 100 Hz to 10 Mz e
9, GATE OQUTIUJT AND SAMPLE RATIS: Qutput:  Step ¢
Step e S
Step [ o
Step h o
10, DIGITAL VOLTMETER: 10 volu range T,
100 volt range _ I
1000 voll range e
12, 400 volt check — e
10 volt impedance check o
100 volt impedance check .
11. DIGITAL RECORDEIR
PFrint Command: 5V to 0V e
Qutput: Correspunds to nput data __j L
abih

“I .
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6-1. INTRODUCTION

6-2, 'This section contuins information for ordering
replocement parts.  Tuble 6-1 lists parts in alpha-
numerical order of their reference designators and
indicates the description and HP Prurt Number of cach
part, together with any applicabile notes. The table
includes the following informuation,

Q0T Tk o

i, Deseription of part {see abbreviations below),

b, Typical manufucturer of the part in a five.
digit cade; see list of manufucturers in Table 6.2,

¢. Manufacturer's part number.

d. Total quantity used in the instrument (FQ

Mudel G, 271
Replacenble Parts

SECTION VI
REPLACEABLE PARTS

6-3.  Miscolluneous parts nre listed ot the end of
Table 61,

6-4. ORDERING INFORMATION

6-5.  To obtain replacement parts, address order of
inquiry to your loeal Hewlett-Puckord Sales and
Service Office (see lists at rear of this manual for
nddresses).  Identify parts by their Hewlett-Pnckord
mirt numbers.

6-6, To obtoin a part that is not listed, include;
a.  Instrument model nomber,

b, Instrument serinl number.
¢. Deseription of the part.

column). d. Function and Jocation of the part.
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Figure 6-1. Panel Designallons
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Table 6-1. Replaceable Paris, Standard Instruments
Mfr

Reference |yp pyry Number| Qty Description Mfr Part Number
Designation Cade
1] R HTINITY] l ATTENUATOR ASSY (SERIES 1774A) RLTY .14 0%826=-nG04 ¢

1LOADED ON th376 JUMT HLANK BOARDY

hTE |

ALHZR L ALR2H APE NOT IRCLUUED whEN A}

1Y OKGERIDIOKULR ALA28 L RJA SIPARATILY
AlLCL Uleb=;J244 2 CHFRD CER 3.0¢/=9.0% PF S00¥LW JHanC 0ina=274%
Al C1A0=093Y H Lo b WICA 430 PF ST 100 VLKW PrTE Q1e0-0% 5
(315} 0LEO~03T Fl LEPaD MILA JTPF SX I FIRTY FOHL%E 2 1GA%S
ALLs QLLD=0Lln) . CekXD MY 0,001 UF 10X 700VOLN LTI 1520103 I=PTY
ANCH QLaO~2140 F) CrHED CER 70 PF +BQ=, 00 LOQUVOCH lals 1901 &
AlCH Q160=2930 19 LEFXD CER Q.01 UF tBO~201 LOOVGLW CILYL] Ta
AlCT ajeo=-214%1 ¢ CLFED ®IL Y 1Q PR8I [FAR 1) LULIETA L ERIA
AlCL 018a=2)40 ¢ CHIaD CEF Q.02 UF +80-201 |DOVOCW SIalE TA
ALY bled=2%10 CiFaD CER Q.00 UF 1BD=20T |OCYUCW SEalE 1A
AlCIO QibO—2r24k CHERD CER 3,04/=0,2% PI S00VDLW JEABC A Tad # L1
ACLL Okao-04%3Y Co F3D RILA 430 PF 3X MO viKM Fr IV Y] GLH0=0% 31
RlCL; 0ka0=0378 CirxD MECA Z2TPF B LELRT LMY 2 0%
ALCHS Qleg=0ls) CEFXD MY 0,01 Ub LOR JOOVLIW LLYEL] ES2PIGISI-ITTS
AlCL% 01860=2140 CIFND CER AT0 PE «BQ=/00 LOOOVICH 1ALt Tepr n
[ Y141 01 60~2%30 CLFRD CER 0,01 UF +6O0=20% LOOVUCH shaln T
ALGCLG QIn0=21%7 CebRD MICA 1O PF BT rn POMESCLA0S M
AICIT OLbg=2146 CIFRD CER Q.00 Uk s~ 0% LODYOCK wlaLE 1A
AICRD 1910=-0016 24 DICUEEGE B WiV FRLY ] 1SL0=~coln
ALCH2 1510+0018 DIGDFIGE A0 WiV JHARC I510=0000
[314.3] 10 1=03 s [ DILLEESILICENR Wy FILY 14 15¢l=011e
AICRA bv03~03In 0100t eSILECON 3%y 24880 15¢l=03re
(Y41 §502-008) - DIQDE IHREAKDCHN 5. 11Y 3% 0atlY SELCYY=40
AICRE 1502=004 L QIUOE EHREAKDOWN 5,11Y 5T 041) 2 SEIC Y-S
ALICRY 1910=¢016 DIUDFIGE ¢Q WiV 288E0 1510=-000 ¢
AICRIO 150,=0378 DIUDERSILICON SV F1.2Y .14 L5G1=0 T8
ALCRLL 1901=01316 DIUDE LY LRI 35y 2548C 1SQI=Chle
AICRLY 1507=004] DIGOEEHREARGUMN 5.11Y BT 0akp? 7107 3%=~ 5
AICRLA 19020041 DICOF sRREAKDOMK 3.0 1V 22 as7l) ST10%219=%R
A)1D31 2r40-0ust ¢ LAMPENEUN GLUW 0.8 MILLIAMPY [LET:13 (319
ALDY2 =0041 LAMPENLUN GLUM O.h MILL LAWPY QEnOL alc
(3] 1251-0817 2 COMMECTORERPL 12 CONTACTS ARLL 292=0t= V0= 100
(YW} tohl=0at2 COMMECTUREPL, L2 CONTALEY et 2% /=0 = Y0= 300
ALY 1250=118) ? COMMECTLRERF 8NC INPUT JUABC 1250=118)
ALd* L2%=116) COMKECTORERF MhO [h#ul J8ap0 1250~ 41
Alql 1855~033s 2 PSTRESE PET DUAL N=CHANNEL LTest DNST
A1Q2 1855%-C 314 TSTRES] FRT DUAL h=CHARNNEL R LEY) PLYTA
ALRL Q6RI=2235 ) REFRD COMP 22W UMM 3R )7AW okl LR 2234
[ 31} QrB3~3]14% 4 REFAD FUNE 950K OHM ST 1/aM okl [ BCTELY
R1RY 0483=1019 F1) RIFED LONP 10O OMB BL L/4W oLl [N 70)
(LYY 0167 0941 2 ALHAL COMP 9100 yhM % 174w PLTET] 0I6T Oud?
ALRY 0782 007 L] REFRD CONF LIOK CHR 2N L/ aw PLITI4 el 0973
wiR® D681 1054 . REFAD COMP § MEGUNN 51 /W ITR} LB 10
ALRT 08! 047) KEFXD COMP LROK (MM T 174w 28400 [TLLR Y T
ALRB oH3=221% L] RIFAD COMP 2JQ OhM 5T L/ K LY PR oh s
ALRS DABI~h P14 L] KIFXD COMP 470 GHA 3T L74w ol [CIAI
AIRIY 0nBS~10%% ZLERD COMP | 'LGUHM 9% [/4M olzt [AWLIY
ALkl O6f3=332% & WEF YD COMP 3300 (IHW 5T L/eM oz Lh 3329
ALRY2 gaNn3=alin REFXD CONP 470 UMM 5T | /4w oLy CB &11Y
ALRLD ObB3=4 1% RIFXD COMP ATO OHM %L L/aK a2 LH 4T1%
ALRLA 0nB3=222% % KEFXD COMP Jo2K MM ST L/aN aLLsl Lh 222
AIRLY Qe81=-222% REFAD COMP 2o 2R tINN K L/ AM Qs rh 2
AlRLo QoB3=221% RIFRN COMP 22K CHN BT L/aw oLl 2235
AIRL7 Ore3=v14% REFAD COMP 9I0K UMM 53X L74W o2 [T
ALRLD Coli-101% REFXD COMP L3O OMN 5T L74W [JP]} LhIGLY
ATRLY 167 0047 REFXD COMP FLOO UHM 2% j/4M 04RO LILYRCITYH
AlR20 [ELY R Lt ) RekXD (NP LEOR UMM 2% L/aw PLLY.[1] arst ounl
AJR2L nea3 1068 REFAD COMP | MEGIIMM %% 1/4W [1YP41 [ L3
LT+ 0167 0013 REFAD COMP HLOK CHN % L/4W FITLI nIb! 0913
ALRZ3 On8Y-J21% REFXD COMP JJ0 CHM 5T L/4W alizi ch 2
ALR24 2100- 3228 2 REVAR COMP 10K GHN JOR LIN 1//W (5EE PLEYE] S100=3200

NOTE | ABOVE}
AYR2D Qa83-10%% REFRD COMP ) MEGOHM HX kiAW LIRTA} (G
ALRTD 2i00-3220 REVAR CUMF LOK UHM QOT LIN L2J2w (SEE S840 2000~1228
NOTE © ABOVE)

AIR2T DoBI=ATLS ACFXD CONP 470 ONM ST 1/4W LIRTLY Lh ALY

See Introduction te thie seetion for ordering information
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Table 6-1. Aeplaceable Parts, Standard {nstruments (Cont'd}

Reference 1yp pore Number| Gty Description Mty Mir Part Number
Designation Code
MIEIH Qebd- 1% FOhal G PG G UT Jr4w LH P [T B P
AR, Qhu =t ipn Wb KL ToRi Jage UHN ST |7 e Q. t Jedt
(LA QtnY=J it WE M LURD S dR LN BT AN niiv) [P F
ALkIL thit )= lua® L. ek LHURP 0GR ST ) ew Qiled Lh (0Ch
ALREYY Gt Y= 1409% Aib Al CHIRE JO (M ST | f ek vl ty 1ogn
ALRYY 0t =-300% ah D LeE L3 G 3 4k QL) L LGGY
ALK1N LIV ERTA LN REEAD CuMP B e BT /e AP Le o 199*
ALS%1 Hai=1h e i s bemsLduE U PLATYILA ALY L] 10l=1hF
AlSy LAY s el tunest e 0P PR ITELRY Thual ety
AU HOL= 1 hhY seltehesl IOt UPS FUSEVETRY TRARE Lyt
Alsa Mal=lsy 4 SeiTepesl I LEGE RIS ANuKE TEane “hetiel
AL3h HGL=1544 Fl Swidf L ior weut FRIY.19 $i0L=1t4.
ALLL Ol=1%"4 Lwl L sy [ tiFas ALY $ICI=l e
St OL-4%n Sl e mese ABE DLl HENATUER Faan) Lbmn) =)
Afsn PART Uk hys
Kisy Padl LF kJw
F GL V)b 1000w . b ATIPLIFIER ALSY B kil S 91 FLLY ULEE P R AW A
SLOALEL ON 0L L0 00 HLAKK BDAKRD)
&I 0.+0= 430 Cibag CHE Q.U UF SHO-S0F L00VICR NICY N ta
AsL? Gla0=/7%10 Codrls CER GoQ) UE «b0=J0F [OQVULW I ta
ALY GIhO=-7'% 10 Lelpg tak QuC) ut +b0~-c0T LOQ¥DIM ial b ta
[¥leY QlvQ=-0Ln? [ LERRD ELEE ' G2 UF 0% JOWIKH UPE [T RFA AN A 7 PEJI] A
L] 01EC=015 T CERRD ELTCN /a2 U 10T SOVUER Wl ht PhCE 0SS 0A, LY
A n Glac=a1n} 4 P MY Q.001 40 T J00VUEw P L b L0 =41
st 41 10=-00%"% 3 CrhaIL AY O, 'UF (91 JQOVILRe LIF LY Phe PICHD
AjLB o1 ro=-00%" et el MY UL iU o0t JU9View “uhh TP
ALY CLu0=2%10 crpnly CE% 9,00 up ¢BO=/0T7 VOOVLLR LILY N VA
[P 1] alec=dwio Cer R (2R GL00 b eeD-/CT 1GOVIKN RTINS 1A
AILRL L0 2=004% ) WENULE EBREARELWE naluv BT Qat)) R TUE S N
Ay 1w 0=-aule DI L] EQ WV Jhabl 19lb=L0lb
AJCR] 1001 D040 L IUDE FLCOR B MA 3O WY [SEFLA] 4 1H, TR
AZCNA 1140 001 GIIDE GF L Wy IEIET VI NI
AICHAH 1061 40 LHORE 340ECON S0 MA 30 Wy nidng b Lttt
AZLY YN0 0144 COiL XD HE A2y JHA ShALL
ALZ YIM) FILE 1 TN CHORE D47 Ul T AN w) QAL
AJLD V143 0144 oL BXD AR & e ARG A0 (14
AiLn WIAG=Clas CIIuei et kb s wh SR npal0=Clas
AJLYS DIQ0=rihh Cule/Chrt Guoal Uk O FELIgS NG040
AjLL rjAD=O1as LOLLIERY mF A UM Jlnsl ALY NITEYY
ALY f1a0=0144 LUELTERD ke wof un FHanL wlal=0] w4
AJLE Th40=0147 0 CLELEPRD b 2040 UM iGE ke o, Tl ah 4 &b
ANMY 1 40=018n LUILEr Ry kE &l un RELT e Gla0-Clsse
AJLiO Ulnl=Qlas CUTLEREDG RE au L PLLTIN Ylad~{len
Adal Tee=Q0% ¢ +h 15314148 hbh LTRT Ahaih
A2 1un -0 0 Polkrsl PRV LOTRT] N TE%A
A2Q) 1653=001% FsThis] bne sCEs NUETETY
AJUs LHh4=0bath n 131l hEMN LAY Y] BLAA RAY
AdU 1RYA=0 dah I5fmett hEN rcil AL AN
A2di, L5300 Islnend Fhit rCLY) A
a7Qr 1853y=001"% Totees] knp LLIRY] SRR
AJgn L a=00yws? PalMEs] hEN nGl bl ahyte
A% LES =001 15 keS| VRV ELERS NI
Arelo Inhi=QQ) " JLPRISL FhP LDV BLYLEYS
AJdLL L4% Q018 Taldtst Phe CLERT] FLETAY 5
AL Les =QQ1n (RS LY LIS B }] BLRLETS
AZULY bhy=Cui Ivbkesh Phye (240N} PSRN
A4 IhS4=00%) Ialmesl At L TR N} chihe s
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Table 6-1. Replaceable Parts, Slandord Instruments (Conl'd)
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Table 6-1, Replaccable Paris, Standard Instruments (Cont'd)
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Table 6-1. Replaceable Parts, Standard Instruments (Conl'd)
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Table 6-1. Replaceable Parts, Standard Instruments {Cont'd)
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SECTION VIl
OPTIONS AND MANUAL CHANGES

7-1. INTRODUCTION

7.2 This seetion containg information  necessary
to ndapt this manual ta elder instraments. Alsn in-
cluded  nre installntion  procedures for - available
aptians.  Refer 1n Section [T for remote pvazemnming
requirements,

7-3, OPTIONS

7-4. Options 001 through 004, 010 and 011 are avail-
able for the K261 and 62713 Models. The purpose of
ench option is doxeribed in the following parngraphe.

7-5. Oplian 001, 8-Dight Display

7-6. Option W) is the addition of an efght!y digit to
the display assembly.  This addition hecamues the
mast siniieant digit and extends the counter’s reso-
lution ut higher frequencivs.  The digit Is nlways
blnnked if the rending is #0". Option 001 consists of
AN Display  Arsembly  ORB26-G026 in phace  of
OR26-0O00N,

7-7. Option 002, Remole Programming

7-8, Option 002 pllows the counter to he computer
controlled from o 6=pin comnector an the counter's
rear panel,  Programming Instractions nre given in
seodom 11 A schematie dingrom is included in Sve-
nan Vhil.

7-9, Opllon 003, Digital Recorder Output

7-10. The dota displayed on the counter’s front panel
can be permanently reeorder hy connecting o printer
to the counter vin Option 003, The necessnry signnls
are coupled from AB Display Assembly to an Hre
KOGBA or AUGOR Digital Recorder through J8 on the
counter's rear panel ko, see Table 1-1 for specifi-
cations nhd Svetion V1L for pin references).

7-11, Oplion 004, Extended Remole Programming

7-12. This option is similar to Option 002 except it
includes the remote programming of the AUAC,
SEP-COM-CHK,  FAST/NORM, and  ATTEN
switches.  Remote progromming of the attenuator
bemrd is nehieved by connecting the DL input lines
in parallel with the front panel switches (conpeeted nt
cable points 1 through B). When the counter is being
externnlly controlled, the A COM line goes high. This
high turns off diodes CRG, 18, 2, 3, 16, 30, 31, and 1,
and disnbles the front panel switches,

7-13, Qpllan 010 Temporature Compansaled Oscliintor

7-14. Option 010 consists of o Temperature Com-
ponsated Oscillator CFCXO) @LT-60016) in place of
ecttlntor Assemhly Ad OB126-G0002)). This option is
avarlnhle for 63261 instraments with Serinl Prefix
1240A nnd nbove and H3271 instruments with prefix
124A nnd above, The TCXO is not field repoirable,

7-16. Optlon 011 Qvan Oscllislor

7-16. Option 011 <onsists of nn HP Oven Oselllitor
AUA460011) 0 place of Oscillstor Assembly A4
WhILG-60002). ‘Phis option is availahle for ha2tH
istruments with Serial Prefix 1240A and nhove nnd
AI2TE instruments with prefix 124A and nhove,
The oven oseillmtor §s not field  repairable, Jor
vreplacoment  or  ropair,  order  rebullt nssembly
FOLA-GORL,

7-17. FIELD INSTALLATION QF OPTIONS

7-18. Instaliation of Opllon 001, Blh Digil
718, Parts vrequired Lo instadl this option ar

1820-00 18 Decide Cauntor UR
1R20-01 16 Bufler Storage U106
1R20-0002 Deender Diriver 1124
1970-0042 Disploy Tube 1158

a. Remove pight and left readout boards, A0
and Al

b, Remove two serows holding  dispiny  tobe
shield and remove shivid.

e Remove display board AD aned display sup-
port honrd AR from the counter by pulling up on the
display support honrd AR Separate AB from Ab.

d, Install parts on A9 as rown in the com-
ponent Jocation photo oa Figare 8-12 ol this manual,
ond plug in place.

e, Clip out resiztor RI0. Install blanking jumper
as poer sehematie and Paragreaph 2-62

f. Porform Self-Check in Table 3-1. Espeeinily
note that the OF wverflow) lamp lights when the left-
most digit changes from §) to G,

~3
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7-20. Inslallallon af Optinn 002, Remole Programming

Tl T oanstadl remate pregeanmmingg capalihiiy in
units nat s equipped, order vemate eable assombly
ELEY ot New 03532700000, 1w 440 x S e=meh maehine
serows, nied one G2 % ceineh machine rerew with
hes nut.

a. Homowe the plate envering the lower apening
in the rear panel for Option (2L

h. The pear-ponel interconmeet honed contnin:
inge the wiring for the rear-panel BNCs anid switeles
must he vemoved, o necomplish this, resune the
nuts holding the rene-panel BNC's

¢, Remove two sepows hoddinge PLA, and 1 -
inch-lope. hlack, pressure coneeter 1o the mother-
hoard AL,

. NBemove side eovers omil six serews holiding
rour puhel. Loosen one side frame. Pull ronr gonel
away rom the instrument,

o, Remeove the pae-panel anterconneet bogored
frome the instroment and separeate 8 from PYFA by
FOIOVinE tWo BeFOwWs,

. Feed the pressure cotnector through the hole
in rear-punel and moupt rear-pamed conneetar W10,
with serews pemnved enrlior, Position J1t with pin |
near the ade frme.

o Assomble the rear-panel intereonnect hoard
and the new H-inch-long pressure connector P1owith
three 6-82 x -ineh serews amd hex nuts, He cortain
that proper contoel s made botween interconnest
hosed and 11,

h.  Attueh '@ o the motherbonrd using four 1-10
x Vi-ineh gerews. Do oot tighten sevews. Boute enbile
ns shown in the top internad photo of instrument,
Figure K-4,

CAUTION
“1=fNCH WILL

SCREWS LONGER THAN
DAMAGE P1.

i. Gentry reinstall renr panel. Install BNC lock
nuts ga that the hoard is still moveable.

5. Obgerve the alignment of the connector in the
motherboord,  Tighten the four serews holding "1 to
the motherbaard, making sure to maintimn proper
contact.

k. Cheek contaet alignment of 1 owith mother-
board and with the rear-panel interconneet hoard,  1f
necessary, loosen the serews in P oand shift slightly
ta ohtain proper terminal contact,

booTighten BNC ek nuts soml peassemible
nslyament.

mo Run o complete performes cheek an the
Atk To veridy tnat remole pragrominig is o warking
aroperly

7-22. Inslallalion o Optian 003, Digilal
Recorder Qulput

Tokt Ordep digitnd reenpber cable assembiy HD Part
Number O 1E-BO02,

i Hemove the plate coveringe the upper apening
in the renr panwl.

e Mmoo pight and left rendon baonds AL and
AL Remove twe sevows haliing the disploy tube
shivled and yemove shicld, Remove display support
bunrd AR and the displuy Boaed AY by pulling up
AR

v Feod the two eonneetors of the veeorder eable
thenugh the vear paned and mount 8 on the reay panel,
using the serews proviously removed. Dosition J3 so
pin 1is penre the side Trme.

i Slide the compectors on the AY Hoard. ‘T'he
eonnectar with the long wives attaches v and s
positioned ko that pin 1 s toward the tront of the
mstrmuent. The ather connector sttnches to J2, aml
pan bis tiward the rear of the instranient,

v osition the P1oable seit passes betwegnr AR
mnd ALY, complotely cloaring AR Reinstsll AB ok
Atk

£ Rowte the cable armmed T and i front of AR
nesembly,

. Renssemble anit and run w0 proct-of-
prrformance check of the digital ouiput 1o verly that
the uption ix installed properly.

7-24, insiallalion of Oplion 204, Exlended
Remote Programming

=20 Field instpdlation of Option 084 is not avinlable,

7-26. Installation of Qption 010 and 011,

Osclllator Assemblies

727 Hemove the standard asetllator Ad and insert
the aption inte the XAL coanvetnr The Option 011
assebly must be mounted to the sswereonneet board
with two 6 x 32, ‘winch serews. Ploce the fiber
wishers on the underside of the board.,
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7-20, MANUAL CHANGES

790, This manual applies directly W Males b2
and BT that have serinl prefixes TAZBA (o Para-
pyaph 1-4h

7-30. NEWER INSTRUMENTS

791, As changen are mnde, newer instraments puy
have serial prefixes that aee not listedd in thin manunl,
PThe mannal for these instniments nne supplied with n
mannunl change gheet, comtaining e required imfor-
muntion, 17 this sheet is missing, contnet the nenrest
Howlott-Packard  Sales aml  Serviee  Offiee for
information.

7-32, Qlder Instruments

2o To adapt this manua] o instraments having n
gorinl prefis prior to 1I28A, perform the hackdating
thut applivs to your instrament serinl profix os listod
in Toble 7-1 helow,

NOTE

Por DWGHE with serinl prefixes carlier
than 1128A, o sepacute manunl s re-
qubrrd, Ordoer “Madel Hi26A/B 60 Mz
Timer/Counter DVM - Operating and
Service  Manual,”  HP Part Numbor
(N G-000:30,

Tnplu 7-1. Marua) Backdallng Changes

BRYVIAL 27 Change
A BS2A | 12
12404 1248A | 1,12
------ 12HA | L2
A | 135,12
...... BROA | L2312
1208A 101
----- FLI0A 1.2,3,4,6,12
----- 1LI2A 1,243,4.6,68,12
140A | 1,3,4,0,8,12
1A ) 134,088,102
L128A 1,3,4,6,7,88,10,12
Nee 1116A 1.2,30,6.689,10,12
Above 1EO4A 1.2.4.4,6,6,891011,12
CHANGE 1

Page 6-Y, Table 6-1:
Change ADRZ, R4-9 and R11 to “OGR3-THIn"
Chunge honrd rerios number to 1224A,

Page 6-14, Tuble #i-1:
Change AIHRL to SOGR3-2005, XD COMP
90K OHM 5% 14W 01121 CB 2085."

Moeled i 471
O tene and Maoual CLanger

Change ATDRG 0 Stiki- 1500 XD COMI
1A OFIM O% s Yoot oo

Dolote "ALAEU 20002460 FUSE: 102 AMD

Delote "AAXEFL Hon-0110 FUSE HOLDER”

Pigge B-40, Figure B- 18
Change AL R o 20K
Change AL RG 0 15 OFIM.”
Delete 'L Qn emitter amneets direetly o
XAh AL
Change haard geries numhor to REMA.

CHANGE 2

Bape 1-2 Table 123
Under  INDUT  CHANNEL € RANGI;
change to 1 kB2 - H0 MILz e conpled.”
Chonge sensitivity 1o direet “HhomV rins pre-
senled 100 MmN rms.”

Pagee G-16, Talile 6-1:
Replaes ports listing for ALB (IZ7-H00D
with Table 7-2 purts list for ORE27-H0004) and
Pable 7-3 apts liss for DOHLT-GOD, Instru-
ments with gerios profis 182 amd helow could
have either the RT-GOOR or 02T - GO
hateds wnstnlled.

Pupgge B-A8, Figure B0
Replaer AIR sehemntic dingriom with IFigure
7-1 OnNF-Go00 and  Figore T2 (27 -
gooy.  Instrunaents with cepinl profiy 124
and below could have either bostrd instabled,
Replaee A8 comjponent Jor aterr with Figure 7-3
WHAT-6000% and  Fignre 7-4 COTRRT -GOO2EN,

Doge G- 18, Toble 6-1:
Add AT DTG0 Pratection Bonrd.”
Add AL uhA27-20002 Blank Bostrd.”
Add "ALCE? O180-02298 XD TANT 22 UF
1 i V.
Add "ATICKY 2 10 -0050 DIODE:
SITJCON."
Add AL S110-04030 FUSE: 0.1 AMP

Add g1 12h0-1AOH COMNNECTOR:RI
SUBMINIATURE.
Add AL LAD-IRED CONNECTORRY

SUBMINIATURE.
Aid  ALIXFIACB
MINTATURIE 2.

CHANGE 3

Page 1-1, Paragraph 1-4

Pages 7-1 and 7-2, Paragraphs 7-13 through
7-15, 7-26, and 7-27: Delete reference to
Options 010 rhd 011 oscillntors. Options 010
and 011 were available for H326B instru-
ments with Serinl Prefix 1200A and above
and for H327B with Serinl Prefix 1224A and
nhove.

SOUKET:
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Madel Hiis - 2714
Optiong and Monual Changes

Pape G-15, ‘Table 6-1:
Deletee AGRAL Change bonrd series to THEA,

Page 8220, Figore B2
On sebiemntie, Jdelete AGHIY. AGCHO cannects
divectly tn Alit?y,

Povgee 649, Table 6-1:
Chonge AN sevies numboer to [EMA
Delete ANRIL, ASIDL AUXDSSK, ADXLIR, 16
sl 23,

P'ipee BB, Figure R-134
Chivngge Nete 35t pead BLO s wived 1o B for
Option 001,

Pagze G-10, Tohle 6-1;
Delete - ATGOS,  ALBCTUR, ALGEY, ATGI,
ALGIEG, ALGRG, ATBRT, AGEKK, and AGU

Pagre B-07, Figure -3
Delote  achemntie dingram and  eompouent
boeatur.

Page 6-7, Tuble a1
Delete parts lint for AT (BT-6006800) and re-
pince  with Table 7-1 gmets list for A7,
OAALT. 6N

e R0, Figure 8-16;
Replice A7 schomatie with Figuee /-5 (scho-
natie oy AT OLLT-GO00, Replaee enm-
ponent loeator with Figure 7-6,

CHANGE 4

Poge 623, Tanle 6-1;
Change AV pirt mmber to O5326-60003,
Change AVIEM and 1826 1o 22000-20905.

Pagoe 6-18, Tnble 6-1:

Change 0532600002 Rear Ponel to 03396
{0 g,

Adid 05326-00012 Miute:Connector, Short 6J10
Cover),

Add  03326-20008  Bomed:Blank  (enr Panol
Interconnect).

Nelete DRE2G-000:43 Adapter:Connector,

Delote  0M386-20046 Boned,  Rear  Panoel
Conneetor,

CHANGE 5

Pape 6-18, Table G-1:
Diplete A and b} AL Histed ports,

Papes 7-7 and -8, Figures 7-1 and 7-2;
Delete Ay protection hoard from Schematie
diograms,

Pape 1-2, Table 1-1:
Uhseor INDPLIT CHANNEL € Maximun [Tnpst,

choange to 20 Volte rme: 7.0 volts peal”

CHANGE &

Some instramoents with sevinl prefis Edw and
holow hove standard calors of light gray panels
with Llue toxtured eabinet, For replacement,
arder Option X495 ports listed in Section VL

CHANGE 7

Poges S-10 amd G-16, Table 6-1-
Change AVTCIUE to *iHE-0007 "
Chanpe AVTQH tn TR -0
Chamgee “ATTRZD o OGRS RFXD COMD
AGOCEEHIM O AW L 121 CB OGRS
Chapge ALTRYZ to "ORR- 1510 IGEXD CONMP
IHOOHM &% W o2 CB LG
Chonge AUTR2ZD (o 0683 102h IGFXD 1o
OHM DWW an e CRojoen”
Change ATTHIG to “OE=0-0010 {:IFX]Y COMP
A6 OHM &% W 0B CB A6LA,”
Dolete “0d26-000081 SHIELD: NORE"”
Change bound series to *11284."
Page 847, Figure 8- 14
Change ATTR2D to i6oe QOFIMS .
Change ATTRYG ty St OFIMS.”
Chanyge AL7CI to 2 1402-0007
Change AVTCH to TRAL-Q00
Chabge bonrd series to "5 )R

CHANGE 8

I'age 6-141, I'nble 6-1;
Dlelete ATACR and desenplion.
Change board geries e *1132A

Pope 800, Fhirure 8- 148
DNolete AVHES,

CHANGE 9

Page Gi-18, Tahle 6-1:
Change T part namber to 0022888,

Page G-14, Table 6-1;
Chanpe ALRCRID-1R to OO0 7
Chaitnge AVHIET, IS to 0683880 1GFXD
A OFIM O%0W i b aues”
Change Poard series numbers to " 1HHOA™

Page =45, Figure 8-15:
Change ATHRIT, 1N to 3.8 OFIM.
Chanpge ATRCREN-ER ta 18000407
Change Board geries to " TO40A"

Page 7-E1, Table 74
Change ATC2 10 “0160-857 C:FXD MICA 15
PEI A% 500 VDOW oosid RDMIMCIHONSC ™
Change AT Board Series to TOA0OA,
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Pisgee 8-20, Figure B-1;
Change ATC2 W 106 P

@

Poge 6-7, Table 6-1
Chsnge AGRIE o "06R3-2020 1t FXD
COMI 2000 QM A% W a2l CI13o2o2n"
Chinnge A6 Bonrd Series Number to 1000 A.

CHANGE 10

Page G-11, Table 6-1:
Change part number of Al6 Bourd Assembly
Conneetor (o rowd HR7-60006, Svries Nunmber
1O4A. Change G27-20027 blank honrd o
QN7 - 20006,

Ldmil i
o

bl m

=
j Page B-40, Figure 8-14, A16 schemuatic:
= Chamge AlG part number from G327-6G0027
= tor B127- G000,
= CHANGE 11
i
= Table 6-1:
~ Change part numbers to read;
1 COVER-SIDE Ix1 ROOO-07:28E 2 e,
COVER-TOP Om2n-00008, 1 en.

INSULATOR () 1&Q2) 0-0162, 1 e,

NOTE

If replacement of any of the above
parts i required, replace with new
parts listed in Table 6-1.
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Maodel Hibdii 2718
Qptions nnd Manunl Chiunges

CHANGE 12

Pagoe Gi-§4, Table 6-1:

Change ALSFL from 210487 120 Ay o —
DL10-0460 (1. 92 A

Change AIDRG fram 0GYR-0470 42 OLIM)
t OBRG-1:300 (1 OHME MR PART NO.
128 R2GH to 1 b,

Chamge AIDXITL from 1AA1-200 Qty 2 o
1400-0010 Quy }; Change deseription from
SOCKET,  MINIATURE: SINGLE o
BODY: FUSKEIIOLDEWR; Change MIFR
CODE from 00778 to 70400; Change MR
PART NO, from 2-381272-7 to "0 HWA
FUSKHOLINER

Change Alh hoard weries from FEHA
13 12A.

Page  Bd4h, Figure BI85 AlD Schematie
Dhagram:
Change AIDEL value from 17204 to 102A,
Change ALHRG value from B2 ohm to 13 ohm,
Chanee board series from LEZAA 1o 1312A, E
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Table 7-2, A10 (05327-60009) Replacenhle Party

. Mir
Reforence —lyp pare Number| Qty Description . Mir Part Number
Dasignation Code
-
AL+ e P r0an 1 WEICLALTR ARSY JEARD [TL S8 BN FHARY =
PAETEY Fanihl -
LCOREE 0N 0% 42 - JO0UY AL ARE 0L TH)
=
-
IDLT R T / WALHLREPLAT, bArEL LTI LISH AL e
LI DIRD VI LY g FLILE 202 10 LNT Faviicw LR [ RRATPAL L M L PR U =
ARl IR TR LD IR 0,600 wb o Jul IVLiy Linre L ETREL Bt -
LILIN] upra-QitL el ELEL) w0 20T eylOw ATy Ie RILLIRTH DA =
3% 40 A BG-0KTS CHiply CER O.00) Ul 0T fhyiew LA XY LM, HEL —
[YR]4} a1 #0-al 6k Ceral BLICY £0 0 JO% mvDCw ECEEY) MU -
AbKLY DIan-0%rs Ceran CFR Q.00 W 20T IyDLW tiha L RmLN) e —
Alnlr [RD L HERY i Lol a0 NICA Y00 P13 - Ha R0 Mist=070% -
Alni LEAVEST LR Ceran CER 9,600 Ut 20t FhyDow 12%:n LI L
LI 14 B o) Lib=N% 1N Ced al) CLRE 0,000 Wb JOX Ihyvole IRARE R L LT L B
Ainoh) DILCEGITE) ceragk FLPCE 2,2 Ub JOT FaYILK thath B Y DAY S A -
LIR13 K] DIITEU IR N CHnan LLEET 2o ur 0T Joview Sherd IRl Shate o, tUTS
ALALLY Qina=2044 [ LEERD LEE DETU=iHEY 2400 P1 s ®0=)0R Arana BT LL =
IR IS LY Heu-20449 crr a0 CFR PEFD-THEY BO0G P oerge2OR P HN b L R L _
Alal kg 1as- o2 BIE RAEARYRNLG L VY SR PLEL Liig = st
Aok, 1412 -0nat SlOuk tFubhiL LIA SV LRbELS DRLDL ILEANE RGN
) AjnLEDY 1307 20AH } DLOBE KREARDOUNIS T IEUN Yoaby o8 PLLLL] Lritkt=Stia §
[TERT] RO R LALY CUNNLCTIMRRE SUP-REN]ATURE kil Sk ath b= 1N -
ALRE S Hlun-7n) v ek R 22 ub 0K PLLLIH K RHLE P
AL} (LR RITT R THIELS] OhP LUTIRY FLAL AL
INLFY VESA- 0% ) ESIKI %) hek aut vl FLRLT
AldJY | LETRED I3 FSTREST Wk LI Y RN
AlHk) FALEER Y Y] BtyAk CPEMETY IR Db JOT Liw 177w JENFD A A EUR
AtHd} PR T | FEVAN FLM JONU Cux JOT §IN M/ 0w Jua iy Fpec-gn gl _
Albn 0sE k- 0% PR L)) LGNE %) LHM 2T LS aw [IER WA e *luns =
AlHes crEi-tlan KER R LEUER W] (HH AR L few (AR te Sl
FIELY Gk - LiTeS NEk o CONP JOOR Dkt KT 1/ .n DIRR] L]
1
ALASR UBRI-L e R pd B CUMP OGO I'HH AT L/ANW 0121 L DFL
] YELY] 4% -1k WED P{) CARBON 1 UHM 3% 1/ew FLEY aptie-te e =
! YLD Gury-Le- wtl NI LUMP LED UHN ST ) fak IR ] LI b -
* AHEG GLLRES LA Wb a) CORE R oM 2T TS AW LI (LI PR
Alediy DULR RS ) Wpd ) CULHP Q00 tHM S L /4w [T ] (R L
= [ILLEN] eAy=1rr% Bernf) COMP LBOD Cpm *EB )1/ aw LR [
Apdsl Onkr-1a3n Hen R Lo LR DR AT 14w otitsl LI R
Al 4k BULEER Y P A NEERIY LUNP LRUD e %% L Faw [ I LI LR
o Aletls GiEe -, 00k dEaiE OB A0 e ST L aty [RL L} -
LT OER Y- 0bY Erd R LUMP 700 R ST J/aw ukldl th fabe -
- Alhe ] CnEb-ligy wEF XD LOME NGO G ST ) Sam LSt [ I =
= Alekl b I A ER LY ] & MEd Ry fONP 1) M A L /mm ey M e kg
Ayrkin Luli-Adlh RE KD CUMP &0 UM BT J /el IR [N R -
- ALHN] 4 (Y AR R LY KEFOD TOMP V00 HM 5T |/ ww vl Ry
H [YCEFL] Unr)-r20% 2 Wek Rl CoNp KD AR LR ) S aw oLy LT
= LILLYA] ond 4=-1nps REF RO CUMP Y00 UHM AT 74w nitsl [T S -
s Afdate Uhk1-202% WEN R CUME OGO UHE ST | e ISR [ LY
H L PS Nar -1 % REFRTE LUNP 11D (MM LT L faw IS [SUERAY A
_ AYpd % OnaR3-Jany REP KD COMP Fa (HiM ST | /ap il (% Jane
: AlnJ) SURE- TOO7 TCELtMETEN JEard L ER NI -
= Al hu? % PR FUL FCEAMP ARD TRIG RLIYIY LR LLER DT
=1 AlFJ} lun-0rin reeD Gt ag PLLYLIY [ NO RS R
- AL hJs [EFCEN R RN ] PEtDIGETAL CulNaRY UEVIOER JHs e [N AT
- LRY ML IB2D-04R% [Lakll R 1H, 0= Jakry -
- Alndn 1200kt JCeELL TREPLE R=INPT NGR GATEH de s MLy e
-
= alsat 1%K=-1004 TSI ARKAYES] NPN Uyb O1bie andL, JEsRD [CLL BRI
: Alugs 1250-1%% Ay LOMNEeCTORESTHGLE CUNTALY ooty EER T T ~
- -
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Table 7-3, A18 (05327-60020) Replacenble Parts

T
Mfr
Reference lp pyet Number| Qty Dascription M{r Part Numbor
Designation Cade
Atr B Y Tl t By A=Y Pl s AR KLY TN (LIS Y TN
Slhl s aaed
AADE TGN wy Swm AR K T AHE

Ale bt bl Felelh BLALY 22 0F 10O% Joviite LYY ISUNS R0 -UYE
LT IR B LT Car Rt CLE Quual 1 20k 1t vDew [FRT L Bl H B L
ke = Jikh CEPY TLICT b UF JUR BYHGW Jaanrn atan-olan
LI CIVEIRN A I IR RN LR NGO B L LY T H Lnla L5 4= 0tk
[IEIR ubhu-nfun el ank ELTCY By W JOR AVDLM FLIN L] 0. Ag=vlun
LIRS VLR -t T ) LER 9,000 UF FUR FYYDLW [ELYEY PR EL ]
Auid HTIEE TR et st CIR B,GOL UF 4% PYyiiw TALE R LAYt AL
Hibin MTUTTIER 1 Colan HICA Juu Pr oY REEY. iag=drih
[N ape-nly Crl RO LER G.UQL WE 20X P UK IELIL] LA H=, QU =94
FIRE LY IR R LA LRl Cle Quu0d oF JOR T VDO [PLY LY 4§ 4M=, D) |-
tha alan-u it CrEM FRECE 2.0 Ub JOT L VLK ELYLL 15002 2SR uAI=l)r e
[1L1 ¥V agan- It Ceran ELIET 202 uf 4O JOVINW LLTA.L] [RYFPAYULFLEFLAN &)
LIS N sinl-Jus [ TS I E I AT TILY: L TP U TP LY Ul A= 28
LILIS L) Hial=Ju Cebe™ PRE FAID=THRLE 000 0P o 2N LI UEhup= Jubhs
LI [IFLPERTIAP M LAKDIMNED, 2IV BT FLYY) 1402= N0
FinLk s LRI ] iabhtd TEA TyPl LhaFis [IREYU ] IHYT LS SPEL
dintky QISR TiY ] I GEOUE D AREIEES L ECOR 3, aEY 5T Jaany 1402= bl B
[YLNY [FRIRLT N CLMLLCTCR LR SHB=N] L ATHED RLEL]] hu=0h Y= 1auug
AtrEL IR Vol ENIRRE T e i e m
AT DLEF LY ] LGELEFRD KD 4,22 Uk Jut FLLLD SDU=-d Nl
Y] [TLIRUILY IS5FR35) PhP [T IR} Jhlbay
Fiym LA RN THhen 4t hi'h HGL 3L FLI N A
[I%.'8 ] Inha =L 19Tkt WPH HOp N1 FARLLE
el Jn=2nd FLVAR CERMET IR WA LOX LN B/ )W ELTY D] ZIvu=2hid
[ILLYS PELLREA T FEVAR FLM JOuUQ Chr 10T LIk b2 FELYIY] JECO=In/01
TN LR ELYTIL LER KL COMP %5 EHM ST L/aw IR PS] T loh
PRk [T EELATILY AU ED CONP 8] Dbt BT JgAw gilsl [ R
FILTSY HLT RIS DL KER 3l CUOMP LOUR LIRS HL | 74N [N CH 104h
LiNkn Uk =120 RER A CONP QOO UHN BT E7aM uEyd LU L Tl
Ayt [T LR RT ] ) ki Al CRRBUN %1 UHM SE J/HW FLIY] anc= $ 44
ALHEH LY TR RIS i wth A CONP B0 CHR 5T L7aw FIY ) CH o8y
AIHEY LSRR LAY RE) Al CUME LRUL LHM ST AW ol AU L L]
Einulg uRN =22 EN HEp 3D CONP QJU DM BT /WM 012 [QIRFFIL
Finkil T IEIYFAY REd KD COMP LHOO 1M "3 L] &N LAYy} (AL LT
LTIV, Unfi-L RS RN LUMP 1RG0 CHH ST J7aw gl CHopu2y
AR HhhY=1ndY Fierl) COMP LRJO (WM ST 1/l cridt Ch 1Rty
Aink LA Ona =] Rl ry LOMP 200 KM 5T | /oM Jit.l LR 01y
TR UXIPENIEY KEpaQ CONP 200 GIHM ST 174w [V P4} N 20Lh
Hhasn QLLREEEiFAS Wil RO LUME LOOE DHM 43 L 7aW ot/ (LG EL
ALkt unid=1n1% WO RN CUMP 180 iR ST L7Aw gl e oIS
EinkA Y EEYRFRY 1 PR COMP &S0 MM AT 174w ull gl (YL
ELRb b UhHi=H L% ELERD CmP HiL N BT L /eM dit (w 5jl1h
[ITLFL) BILERTFILY 1 Boh 3} CUMP K2 OHM ST [ /oW ull 2l [P
dinkll UhH3=Lilln EEERD CONP JU0 OWR 5% [ /4w ukkll LA LaLs
Iy ALFY=700% FEraD CUMP 200 UNKM BT 1/ 6W QL L [N FLY
T rX) DLLATRATL ] HidaD COUMP 330 NHM 3L [ 7aw vl Lé 131N
ILLYZS LS EPETA Bt Al CUMP & UM WE L /aw TIPS Ch J40%
FIHRSY LT TRRYIN 1 BENAD CARBUN 20 UMM ST | /AW JHAHU (I EENTYIN
FIHN Y unhY=1akh BIE Rt COPD JO0 DHM B L/ ew LI CH NS
ILLYS) A= HIY Keb D CUMP D M %Y ] /AW i1 (AR N AL
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Figure 7-6. A7 (05327-60004) Component Locator
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SECTION VIl

SCHEMATIC DIAGRAMS

0-1. GENERAL

B2 This seetion cantains the fullowing:
"
h.
.
d.

.

Schemptie dingram notes,
Sehemati s

Component loentors,

1C outline deawlings,
Waveforms,

Simplified block diag-ums.
Theary of opueration.

Throubleshooting.
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Schomatie Dingrams

Figure 8-1, Schemalic Diagram Noles
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Flgure B-2, Integraled Clrcull Diagrams
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Figure 8-2. Intograted Clircull Dingrama {Conlinued)
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Figute 8-2, Integrated Clreiti} Diagrame (Canlinued)
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Figure 8-2. Infegraled Clreult Dingrams {Cantinued)

1820.¢201

hi'ugl g

@l

SRty .7| \
-
/.

Gy
/L
{3

3
(J)ru'l\l

1620-0212

e

' ™

r”}

' i'l L TR A [ Ll J
~ L_
(“) — ) L‘H'_’J U U
G GO e Wiy £
CURISATIONAL AW QUADELIY Lkl BECHIvE K
1820.0209
ly Javinne Ve it TeuTn TAMNL [T
L ) el ) _'.'i "' ”-f_ v
_E]"[LLLCIbJII]LIIL alofclign IHE <16 QUTEYT Wi GC G Ol
it A S T '_l" COUNT H AN LOW Ob COUHL t6 CH

D

Hr

=L P 1)

oo Gl

W ogem
vl By o COuRILE
WEGATIVE COGIC 1w
MGl

| (LN Y
P I L L O O I
LLI LI Y L

Al nf

LM ]

[ E3 I Hin

rl S VO
L L]t Mo
VRIS G Saliy ol S |
CRETE S SN
L] . .
wWhe [wicfnl

MELET

1820-0213
Vo W0 Q0 RO I 5
:E}:L?IZL;EEIE{}L‘HI_{ﬂj ThRyte TAHLE
== W T
P | R
T J' afi 3]
e cof e
i I T L
(’\ﬂ

[

LTINS

_“LFU*U;LJ—LJ"-U—IFI‘
o hy § i BV
G ARG Ol '
Cuft B b

) e

L1

1820-0223

CCWI l h SATICHK

BALANLE (1)

IB2C Q228 UM MIAL

ONEKATICKAL ANFPL g R

LR




Mawle] D 27
Sehwpudie I hoagrames

Figurs 5-2, Integrated Circult Dingroma (Continued)
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Figure 8:2. Integrated Clrcuil Dingrams {Conlinued)
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Figure 0:2, Integrated Clreult Dingrams {Continued)
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Munled D718
Relpemntie Pgtrames

Flgure 8-3, Modol 53278 Fronl ond Rear Panals
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Flgure 8-4. Modal 63270 Top Internnl View
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Menbol Dikei, 718
Sehemutie PHngrons

At ATTENUATOR OPERATION

ah

Attenuatar Assembly AL congtsts of b inpat attenaator chaniels,
Sinee the chonnels are dlentical, aniy Channel A will he deserihed.
Channel A input sienals are routed through B3t the attenuator et
wark, When ATPEN switch 5215 set 10 X1, the foll input signad is fed
f the gate of QLA. With the APTEN switeh in XT0, R, 1th, €1, and
C) sepve ns o WL valtge aivider, T the X100 position, the jO0)
divider consists of 104 15, CLoand C R provides damping.

When AC DC switeh 854 58 set 1o AC, C4 in in series with the signnl
pith, CRS and CR4 Thsit the input amplinele o QLA o approxi-
mately 4 volts. KT and BB provide current lmiting.  CH com:
pensntes QLA input caparitanes,

QIA apd Q1B torm o differentinl amplitior connected 08 Houree
Dllowers. Phe outputs are Ted t A2 vin pins 6 and 6 ofJ1L LEVEL
potentiometer B2 determines the trigger level on QIR gote, T'he
triggeer level ean be preset to zero volts or vieeled from =3 to o8 volis;
or with the LEVEL contral set (o PRESEY, an external trigger lovel
can be applieh at JHE o AL for remote programming. Diodes
CRG el CRT dovelap [ volts foe the input protection wnd Tevel pos.
112 ndds symmetry o the voltoge range of 1824, R1E lowers the
impedanee of QI pate cireuit to Timit steay - charges and false
trigering. 11O aned C8 frm n filwer 1o prevent noise from: triggering
the differentind amplifier.

When SLOPE switeh 86 08 set to -, o ground is supplied vin CR2 w1
pinn A, This sets amplifier trigger A2 to trigger on the negative
slope of the input signal. When remote progromming is used, JUC)
i Dieldd high o disahle the SLOPE switches and the CHE switeh,

n

COMSER-CHEK switeh 851 conneets inputs A and 13 in parallel
when sot to COM and grounds JHC) vin CHI for the check mode,

AL eontains teigeer Hghts DS and DS2 and current limiters 181 ol
I O, Cite, amd CRY eliminate internction of the remaote pro-
gramming sienals,

d 1
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Sehematie Dingroms
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A2, AQ AMPLIFIER/TRIGGER OPERATION

‘P iput smplifier assemblivs are provided; A2 Tor Channel A and
A for Chapnel 3 Since the assomblivs are identienl, only one will
e deseribod, The input signal and the trigger lovel are roeeived from
AL vin 1O) and 1R6) respectively,  Potentiometer 182 a5 miljusted
te eapevl ant offset voltiges due te inbalances in the cireuit,

The differential e oifior Q1 and QR werves ta clip o small
window out of the aput signnl waveform, The outputs of
apd QR drive anather differentin]l amplifior Q2 apsl Q6 Q2 oamd
G anjeet o current drive input o differentinl Schmitt trigger Ol
b, QN nned Q7.

it and Q7 are cummon base amplifiers, which present o luw input
impedanee and  high output impedonee 1o Q4 and h. This
arrangement ollows for greater high-speed operntion of Q4 el Q.
2 and R1H reduce the hysteresis of the Schmitt trigger to give
groeater  relinbility ot the  high  frequencies. Two  out-of-phinse
signuls from this cirenit are routed (o (3 and Q10. The output
Jovels shift fram approximately +O.8 to L0 volts,

The SLOPE switeh an Al drives UIDOL low for a +slope selection
and UTAGCH low for o slope selection.  This allows cither the
in-phuse signal or the outafiphose sigral o be wwitched 0 QI3
vin Q10 and Q12 for eslope or vie Qi oand QL for -slope,

The differentintor circuit consists of QLY oand feedbock network 1K
and REL The cireuit develops 10 ns pulses at the vollector of
QUL CI and CRA bas QLY so that the collector cireuit is com-
patible with ECL nutpmt driver U213,

L2AW) drives triggerlamp driver QI6, Q17, QI8 QY and (20,
The cireuit consists of RS FF QI&QI7 wnd ope-shot  QUD-QR2D,
When U2ZAMW) is low, Q6 s off and Q7 turns on, With
Q17 on, QI8 cuts off to drive L) high, which will light the
trigeer lmp DS1 on Al A CH charges, QXU hase goes positive,
When Q20 base is approximately ground potential, the uneshot
Gres to turm ofT Q18 and Q17.

The marker vircuit, QI6 und Q14, is o pulse stretcher that pro-
vides o low markerautput at P2, Nio When the input amplifier
cirenits trigger, UZB() provides n positive spike O base
W drive Q14 colleeter below ground and allow CRH e conducet,
This mukes the charge on C6 more positive,  When UZBG) returns
to logicn) zero approxinately (16 V), QL ir back 'nased and turns
off, nllowing QiH to turn on to drive the marker output line low,
After C6 has discharged through U6, Q14 turns un agnin, Qih
turns off, und the marker output line returns to the high state.

During the check morda. AIPHC) s held high to disable U258
and enable U2ZA.  With U2B disabled, the muarker pulses ure
inhibited,  With U2A enabled, the 10 MHez check signal st PLelIn
conneets to the amplifier nutput line PG E)

A2 TROUBLESHOOTING

When traeige the sl through toe amphfier assembly, o pomd
stiarting. gt s the callector op 811, test point 4. With o sine wave
iput and e LEVEL enblred ser b ser, s wivefurm should
alwors rsemble o sguare wave, due o the action of the Schmitt
Trgger. .V secnnl cheek would B test pamt 6. 10 no sennl s
avidable there, check the shiowe pates ot Ul aml transistars Q-
QI Make use s f the waveforiie that nre provided on this page.
G the probilem s conlined toa peneral aren, use e voltage
chevks to prapnt he trouble, .

Figuare 80
A1 ATTENUATOR ASSEMBLY

(See Puge 8-14)

Muodel Dy 270
Selyematic Dingrams

Pant of Figure 0-G. tnpul Amplifler Assembly

QO o5Vsem
Jops/om
ac augled

0 0v/em
Apsiem

Q 2V/em
A us/sem

a. tase <06 V/em
b. collector -H V- an
10 ms. cm

CHOPB

DCVOLTAGES:
Sut counter contruls ar nated,
Diseonnect input signal.

Q@ 0V/iem € 0iViem
A pi/em Jous/sem
e coupled ne couped

© +SLOPE g SLOPE
n, Q10 emitter . Q10 emitter
b. QY emitter b, Q8 emitter

05 Viem, .1 ps/cm A Voem, 1 ps/em

0O 0HV/iem Q0 0V/em
Jdupssem A us/om

Al woveforme  taken  with L0 divider  probe; ground lend s con
neeted 1o ground side of €7 A2 is mounted on extender  honrd.

COUNTER CONTROLS:

CHANNEL Ajuck . o0 Cenmneet 10 Mz sine wave nt § V oris
FUNCTION i FREGA
TIME BASE . 1 ms
ANUTEN . PP X1
LEVEL U ... PRESET
CHK SEP COM L sEP
SAMPLE BRATE - FAST cew
SLOPE o o

SWEEP MODE e S, ... .. .. AUTO
TRIGGER . . e o CINT
SLOPE . . . .. R s L
DISPLAY ... ... o _ . for dunl waveforms, use ALT B

S-10

‘ MORE DATA UNDER FOLD
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A4 OBCILLATOR OPERATION

The 10 Mz oscillotor assembly conaists of oscillator ULA, buffer
Ui, and Jevel shifter Q1 UTA upeintes lke an amplifier with
positive feedbaek,  The positve feedback path is from the nonin
verted output of UTA@) throngh 10 MHz crystal Y1, trimmer
capacita s G, and C4 o ULAGYL - Negative feedback is uswd o
estallinn the fnput bins fur UIA. The negative feedbnek puth
consts of 1 and B2 The ipverted output of ULAG) connects
w buffer UIBAGL  The bufer provides isolation hetween the
oxcillator and the output,  The outputs of UIIE and () switeh
from approximately 3.5 o 426 volts,  When one output is 1D
volts, the other autput s 425 volte. Level shifter Q1 eonverts
the output of UTE o an approximate square wave of i to ¢4 valts.

Figure 8-6
A2, A3 AMPLIFIER/TRIGGER ASSEMBLY

(Sce Page 8-10)

Mudel fiii-27H
Schemntie Dingrams

Part of Flgure 8-7. A4 Qscllislor Assembly

g g T
- e e R

A ps/em
e coupled

QO .1viem
g ussem

€3 05C
ADJ

10 MHY

XTAL .

Q@ mvem 0 u:voem
dopsoem A ps oem
ue couplhed ae eoupled

Al waveforms taken through 1L divider probe.  Divider probe’s
A round lend is eonnected o ground side of Ch,

COUNTER CONTROTLS:
INT-ENT (renr pranel) oo oo INT

ECL TO TTL
DUFFER TRARSL ATOR

S
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Schemativ Dingrinos
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NOTES

i  REFERENCE DESIGNATIONS WITHIN THIS
ASSEMDLY ARE ABBREVIATED ADD
ASSEMDBLY MUMBER TO ABDREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS QTHERWISE INDICATED:
RESISTANCE 1N OHNS,
CAPACITANCE 1N PICOFARADS,
\KDUCTANCE IN MICROHENRIES

3 ASTERISHI#) INOICATES GELECTED
COMPONENT, AVERAGE VALUES SHOWN

REFERENCE
PESIGHATIONS

- At

[4 R3]
L
1]
A=+

T

TAOLE OF ACTIVE COMPONENTS

REFERENCE HP
DESIGRATICNS PART NUNLESS
Qi 1850 -01%8
IN2EYY
ul 1820 -Q142
Yi Q410 -040%

DLATE S ]

Figure 8:7. A4 Oscillntor Assembly
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Schemntic Diagrams

Part of Figure 8-8, Time Base Control Assembly

AB TIME BASE OPERATION

This aesembly containg 8 decade dividers,
which nre controlled by TIME BASE switch
56, The input signal is 10 MHz for the fre
quency mode.  For the totalize ond period-
average modes, the decnde dividers receive

INPUT A signals,

When o particulny deeade receives a gate
enable signal the corresponding goted output
line §5 ennbled. For example, if 8) is set to
.1 second UNG) is wrounded,  This gates the
divided signal out on UL(RY, The gated outputs
are connected together on o comman line to
Ch.  Ch differentintes the high to low tran-
sitions into approximately 100 ns pulses at
ULCHH). When SH is set to 1 ps, the input
gignal bypasses the decade dividers and passes
through UL0D and UBD.  The wutput of UAKC

feeds through UIOC to A7 und also through

ULOE w the rearpanel TIME BASE OUTPUT
juch 16,

Ql and Q2 orm an ECL tw TTL translator,
When the main gate opens (Jow is mnin-gate
ennble), Q2 turns on the swrt oneshot /G4,
During short gatedength times, this holds the
gate lamp enable line low for approximntely
[0 ms to extend the time the gate lamp is on.
When Q1 collector goes high, o low is developed

at U101 and ronted e the GATE OUT
jnck . 1h,

UBA and UARB select either the interpal o
external oscillutor signnl.  When 57 is ret o
EXT, the internal ascillator signal is inhibited
and  the externa)  oscillator  signal  parses
through Schmitt trigger QH and Q6 to UhD
and XA/,

A5 TROUBLESHOOTING

When troubleshooting e Time Bose Diviners,
pli e the FUNCTION switeh to START nnel
CHE SEP COM w CHE. Step the TIME BASE
switeh through each position and  note the
eouniter’s display.  When the eounter stops
totlizing., cheek for o ow on pin 6 of the
solectod doeade. 1 the counter does not totalize
for Loy positian of the TIME BASE rwitch, the
prohlem is in the cireuitrey of LGB, Lo, or
UAC, Holore the goted autput is sent to the AT
Funelion Seleetor, it is differentinted hy CH and
15, The produces extremely shaep pulses,
which are best ohsopved whon the gate time is
01 us CCIMIE BASE switeh),

Te check the operativn of the Gate [amp one-
shot, check for waveform 6 nnd 6 with
SAMPLE RATE switch to NORM. The Col-
lector of Q3 should be Low for ubout b0 ms
regnrdivss of the gate time,

TIMF BASE DIVIDERS
“ F—» P—-—-——-———f—-—u-ﬁb—-ﬁ 1
1
» -
TiMt
I Bast
| our
TiME BASE, \ T
UL TIPLIER SWITCH y N <46
ECL-TTL
TRANSI ATOR \ GATE N Y
L QF 2 A
ONE 5HQ! / outeui 7 7 e
% <—-+ Q1,2 !
3. 04 GATE LAWP & R
J ENABLE 7 | Qur
1OMKHg
| L_05c i
N
INT INT
INT OR [T
T QSCILLATON N
’ Ext Ext
EXT OSC
AMB
ab, 6

H

L — -
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PART OF AIG ASSY iondpr kaca!] - - - . AH TIME_BASE CONTROL ASSEMBLY t08326-6cchl haTE 1) SERIES 872 _kev A .
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AG SAMPLE RATE OPERATION

The sample-rate circuits determine interragation rates tur the input
signal and provide several functions for the various operating muodes,
These fupctions inelude generiting reset, transfer, print commaund,
and maingate inhibit signanls.  In addition, the cireuits receive
computer inhibit, printer inhibit, and manual reset signals.  The
cireuits nlso serve to conteol storage and display-hold  functions.

As an example of operntion, assume  the  follewing opernting
conditions:  STORAGE to ON, SAMPLE HATE to FAST, no printer
inhibit, no computer inhibit, no manual reset, and main gate open,
At the end of the gate time, Pin 17 goes high, which sets inhihit
flipNop U2 This sends a signal o UGC to generste o high
inhibit at UGB,  In addition, n low is generated at 4 collector
to trigger the sample rate oneshot if no printer inhibit is present
at UBBG).  The display time starts at this point. and the high
at UACHOY generates a low ot Ui, The resulting high on
UICH) turns on Q6. giving a low at the collector, which is the
print command.  Also at this time, the low on: LB activates
U4C through differentintor CH to generate the positive aud negative
transfer signals at pins T a.d K, respectively.

When the sample rate oneshot i< set, UTH6) goes low to turn off
Q7. wlowirg the *5 V supply and Rl - Rl to charge C1 for the
display tirwe.  C) s also connected for the NOIM position. R
varies the display time by varying the time required to hring
Q8 base to a sufficient plus value to trigger Schimitt Trigger Q3
through Q0. This gives o high at UTAd), The reset will be
delayed until there is no print inhibit.  ULAGH will go low,
generating o high ot Uy, which s fed out ot AGtig)r.  The
negative reset at UBCE) is fod out at pin 8 v addition te heing
used to reset the sumple rate ane-shot.

The positive reset 15 used on AG after passing througl  level
ghifter CR7 and CRA. ‘Fhe positive reset turns on QL and ¢ pplies
an ECL high to clear U2 and alsu turns on (2, which maintains
inhibit approximately 200 ns after the end of the reset pulse.
At this time, the inhibit goes low and the maingote cireuits are
free to function.

Qi1 circuitry i o reset oneshot that ensures o sufficiently long
reset pulse. The roret palse width ie approximately 40 ps or AU s,
as determined by the FAST NORM witch.  For wOoRM sample
rates. S22 switches C10 in parailel with CA. “rhe sample rate
disable line (pins 10, L) is low during START mode und muintains
continuous transfer through CR3 and prohibits main-gate inhibit
through U4B in addition to holding down Q8 base through CRZ
This prevents the reset from being generated,

When STORAGE is OFF, UBA is activated to maintain transfer
through CR$. The mnnual reset (pin 3 holds the reset one-shot
in the ON state as long as the HESET button is depressed (reset
low). It also maintains the transfer during the same time to clear
the display. In addition, it turns on the main-gate inhibit, even
i the mnin gate is open.  The manual reset signal is low if the
RESET button is depressed or if the TIME BASE or FUNCTION
switch is between positions.  (No reset is generated  between
start and stop positions.)

A TROUBLESHOOTING

Troubleshooting the Sample Rate hoord i best aecomplished when
the haard s a state stiate. The procedure given below exanines
eieh sechnn separately when the erreait s o working, but stotie,
condition. Perform the tests - order listed,  The schematic shows
the eiremt levels after RESET s pushed. These lovels should he used
s i relerenes

NOTE

Do not use an input signal when per
furming thee tests below,

MAIN GATE INHIBEE, PRINT COMMAND DRIVER, and SAMPLE
RATE ONESHOT  Before troubleshonting, perform the procedure
Beelorw,

FUNCTION swiich FREEQA
TIME BASE switch o I s
SAMULE RATE switeh ~HOL
SEOPL switeh . S
CHR - SEDP COM o 8RR
STORAGE switeh ‘ ON
LENVEL contrul full ew
I'ush RESET

LEVEL tull cow

eNote that trpgeer lnmp tires)

The purpose of this procedure st set these cirenits 1o the pont
immwediately ofter the man goate eloses, Varying the LEVEL vontrol
trgeees a0 pulse to open the main gate for l-second, and pin 17
poos Low dumng the gate e, U2 sels when the pate closvs
(pusitive transitton) aml resnns set with the SAMPLE RATE
switeh set to HOLIYL  Onpee U2 sets, cheek tor o bow on UHC),
This generates o gl on ULCe and o Bow an U1, Cheek
that (O pulses High o Q6 vollector sets bow. The main
pitte inhnt dine at UGleh should now be Fheh, The callector
of 127 is nol now aftecteld.

SAMPLE RATE INIHIBEE. The smple rate it gates ore
contrilled by the FUNCTION and STORAGE swiches and by o
print philie sgnal. - With the controls set as above, check for
the levels shown on the schennstie,

SCHMEEE TRIGGER.  The Sehmutt Trigger and Q7 should  be
cheeked by using an input signal. Set the counter cobtrals os
listes under the woveformes.  Inowaveform five, the repetition rate
of the pulses changes with gate time, but pulse width resuins the
came,  Pulse width changes with the SAMPLE RATE  contruls,
hut not spacing.
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Figure 5-8
A5 TIME SASE CONTROL ASSEMBLY

(Sce Page §-19)

Muodel H326.2713
Schematie Diagrams

Part of Flgure B-8. A6 Sample Rate Assembly
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- A7 FUNCTION CONTROL OPERATION thot the meassrement bas started gpin 18LThe oseillator signnl govs part of Figure 8-10, A7 Funcilon Control Assembly Muodel 5:326/278
5 to the thoe boge and is divided, retuens, one s set out through the Schematie Diograms

This assembly contains the gating, flip-ops, onv-shots, and trans- :nni!l_l uulvl o z\fw‘ l!‘nr raulmv;nnl'nl dlin'plny. l‘\"\'i{l\--n |”w' Ilsi;mulluvl:-urﬁ. the SINGLE TIME INTERVAL

Intors nocossary o inwreonnect the useillnter, time bnse, nnd input vading edie of the next elock pulse sets UDAL elosing the cloe Hale, b tanky |

channel sinals to the time base and ddeende counting assemblies, Parl of Figure B-10. A7 Function Control Assembly

Table 1 lists the funetional intereannections for cach funetion of the Toble |. Funclional Interconnections

vounter. GFF s - —. |

IT
FUNCTION TOGGLE DCA 8

An exumple ¢ the operation in the FREQ A mede will explain the

typienl cireuit operation. This will be expanded to the other functions. . M

Assuming the start of # new measurement, main gate inhibit (pin 17) wTror ] o it M l—t?——l LI — . _

s just gone low tat the end of the display time). Upan the arrival of o1y A TP ope
. . ) STARI I OTH IA

the first subsequent channel A inpat, channel A Nip-Nop sets, making

UGS High  Upon the next feading edge of the oscillator signal (pin FRISG A arp 1A GOt

I T ll'\'l'!h:‘. UsBen KCT levelsh, UGR sets aned nrms the oscillator FREQ ¢ O I GOSC

gate UBA, The goated oscillntor sighal is then connected to the time e

hare input one-shot U4, which generates H) bs, negative-puing pulses DVMRARD T v GO pALICT

mu

ud i, l_ L

1

to the time hase input (pin 1h. PERIOD IA O GOSC
The time bhase will roturn o pulse upon reeeipt of the 18t and Nth pulse T.1. 1 OrR GOUSC e CIAID SR U LI NP A o 28 i -
delivered from pin U (N = multiplier setting on front panelr, The [st P 1AVG OTR GOSC ST P l\ -
pulse arriving at pin Vs transiated from TIL, 1o BCT by UK and then o ' ' sbue & l/ g BN ues S TCHING ITB ONE * SHOT =
goes on to togele (set) main gote Nip-tlop U, This apens the main ¥ ullf dul | l fuoch ot gares £cL TTL TRAKSLATOR ]
gate (U1, and the deeade counting nssembly counts the signal an DCA - Decde Counting Assembly ¥ . —; . B
this cnse, input A — see Tahle 1. Upen the arrival of the 2nd time hase SN g - 1 L3 — CERICEE s R A e -
autput |nl|so', U toggles elused, Nhl:llinu main gate UL and signal- GUSC - Guted Owrillator TIME INTERVAL VG ' . e ] -
ing AB to start the display eyele (pin 18), A6 returns o High MINH IA - Input A Signal =t | i 1 l rse & [\ U N . =
(pin 17) und the mnin gate fip-Nop UL eynchronizer Us, and I'T'B one- e -1 - ~ [/’ T " i =
. . ' - Input * Signal =
shot U4 are locked closed at the end of the display. MINH goes low —— — z
and the eyele repeats, B - Input to Tane Bose AR I l — | . N z
L- -
, . . . . IV - DVM V-1 Converter OQutput € 96 é UFE - E
in the period mode, the main gate F-F L1 is toggled by the input A . v -
signal go that it s set for exnetly one perind of A, ‘Fhe counted signal OTH - Outpat of Fime Boare 3¢ Illllllllllllllllllllll|Illllllllllllll[lllllllllllllllllllllllllﬂ_l_l_lﬂlllﬂl. t
in the uscillator divided hy the MULTIPLIER switeh sotting, ST1 - Synchronized Fime Interval iﬁf‘g.“{‘"{ ‘En-m . n::';::;;: o
In period avernge, the input A signal goes o the titne base, which - PLLIL] [, | [ - I-—i? | “n 1 . S TNe )
; gonerates o pulse an the st and Nth pulse. These pulses toggele the The USA Q low signal goes hack to USETD and waits abaut 0 ps tor TR < m.-m . - N .
= main gate, and the oseillntor is counted during N puerinds of A, the falling edge of the aseillistor. At this point, UG goes high, re- N l// . o ’
‘ sotting the A and 13 Nip-flops, putting lows at the 1) input of UHA and cak N JL'?.‘ 1 - ' e
B In START, the main gate is held open and the input signal, which is I When the clock pulse again rises positive, UG poes Jow tubout : - )
senled by the time base, is counted, Phe FREQ C operation s the the 10 s efter the clock edgedr and USA and B ore closed to the !
samo as FREQ A, except that the input synchromzer LIAB i held on by “eloared’ stile Lty [ N | I:.‘-" T GRTES
U0, 1C UL, 3, 7 8, 9, 10, and 12 are combinntion TUL/ECL trans- *
Intors and data switches, The function inputs (FREQ A, FREQ O, ete Socotd — if 0 B signal oveurs before an A, USA would be set first, aned " ! . :
are TP low true and are pulied up by internal 10k-ohmy pullups on the no eounting would oceur, Also, it would take about 170 ns for UDHA tu N oAt [ b | 5 > —-——% Bée :
translntors. UGS is the check signal to Amplifier A2 and AL In complete the resetting deseribed abover so il an A signanl occurred Sveur ( of 7V e —————e ' i '
. pormal it is low: while in cheek, it is high with negative 10 ns pulses during this time, it would be ignored, 11 the B to-a delay is> 150 ns, the boncicn £, Mﬁa’i?gﬂ Y e
. nt 10 Mlfz, A signal would stort the interval ns deseribed above, cen Uiy T T snt:'m‘\ l/u, TTa s NEih GETL ’
= ¢ ‘ bl » | yd
’ In time interval, the operation is similar o period, but LI is set contin- With time interval avernging, the input synehronizers work the same c e } 1
aously, MGATE OUT pin 18) is now controlled by the output of USE, vy, but the aseillator (ot dividedy s counted fin the duration of CCUNtED $Gha i L treee < ‘I>“":"
eueh inclividual time interval that is homg avermged. The fiestinput A ; — n

! The following explanation describes how the synchronizer USA it B
. works in o time interval mede,

signal sets flip-tlop UBB, which enables U3A o gate an wscillitor

: pulse to the time base dividers. The dividers nre now set to 2ero, from

. Assuming n dispiny eyele has just been completed, the (lip-flops their previous reset-to-nine state. During this time, o channel B
formed by U1 and U6 nnd U sections have been reset, Two condi- signnl was received to complete the first time interval; but this first
tions ean ocenr., interval is not counted, sinee the main gate was closed. The time hase

; output pulse enables the main gote to jass clock pulses for the dur-

- First — if n channel A siganl ocenrs before n B signal, the A signel will ation of the time interval. After N intervals, the time base returas o
ot the channel A fip-flop hefore the B sets the B flip-tlop tsee Timing pulse to close the main gote.

Dingrium).  When the first leading cilge of the vsillutor occurs alter

the A F-1° is ket, UdB is sot, opening the clock gate nnd instructing A6 o

- [Figure 8.9
A6 SAMPLE RATE ASSEMBLY
! ‘ [.\mm; DATA UNDER THIS FOLD
- 1See Page 5-21} )
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FREQ A Flow Diagram
Part of Figure B-10. A7 Funclion Conlrol Assembly

Model 3262718
Schematic Diagrams

1
[}
3
1
|
|
|
: |
: 1
- |
: |
T I
HORE [T |
it . |
i
b——
!
1
|79
- -]
olo
Lkl { Lt
- — *
.w--“ ._..H. “E
-
1 | . | Ir
1 I . 1 -
ul [+4] - - - = . > "%
_ a _ - T < - _
- - - - N | (] -
— —d
Fr—————— |
Y _._._ .
- —t
[
I )
T I :
- :
i - p=d I .
: ] ) ! -
N |
: I :
- b .
. | :
1
- - - (A%
N I =
1
- — -
) — I.
L N oo
.- | . .
-: “ J‘E
. S0 . L
: | - L .
L o
RPI o . ) . )
1 -} .
H 1 1

T
=
T
e
2
o
o
O w
Y 240
-4 3 o Q@ uw
g = w
NI-EWH
o3 E3zY
v O - a9 X
'
—_:_»
I W
I 1 = -
|
1
i
}




Model 5:26/278B
Schematic [Magrams

Period Flow Diagram
Part o! Figure 8-10. A7 Function Control Assembly
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Schematic Diagroms
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Figure 5-10. A7 Function Control Assembly
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AB DISPLAY SUPPORT OPERATION

The displny support assembly AR serves to interconnect the display
assemhly AY with the intereonneet ussembly AlG. o addition,
A8 contains o high-speed deeade counter, decimanl  point drivers,
and blapking dogic) circuits,

The high-speed decade consists of four JE (lip-flops U3 through U
The line receiver, Q2 und O, serves o reduere noise levels on the
signul from A7 prior to driving U6, 9. U5 divides by two and the
combination of U4 through UG divides by five. ‘The decade supplies
BCD outputs tr AB vin JIth, 4 2, 3 for the 100 display  tube.
The 1) output is also wvsed as the earrs  Lipt 1o the next decade
counter on A9, QI translates the positive 7. reset signal o ECL
levels to reset the high-speed deende to zero.

Decimnl point drvers (3 through Q8 work in conjunction with logic
circuits on ATl to light the proper decimal points. R0 and R17
provide operating bins for Q3 through 8. RIY, R20, and RZY
are current limiters.  RZ2 and R4 provide 876 volts pre-bins for
the OFF decimnl points.  RH through 10 conneet the off decimnls
to the pre-bias voltange to eliminate nckground glow,

As an example of operation, when o ground is received ot 1'1eS)
from ALL, Q6 conducts. With Q% on, decimai point enable line 3
(DY is pulled to ground to light the decimal point an ASDSS(104.
Alsa with PIS) low, UL is high to unblonk AY U4, When
UiDA ) goes high, ULHG) and WAGH are ulso high to unblank
AU and U2, This unblanks ADDSA, DS, and DS2. DSS and DS6
remain blunked, DS1 s pever blanked, and DST and DS8
{Uption 001) will nlways be blanked,

CR2 and CRY are included for use with the digital recorder
Option 403, When overflow occurs, PHUM) and J1H) go o low.
CRY and CR3 enuse JUI and 1) o also go low,  When J1(1hH,
14, B nre low, the recorder will print 0 zero on the annunciator
line, K21 and R24 are pull-up resistors.

A8 TROUBLESHOOTING
High Speed Deende

If o problem in the High-Speed Deende is not readily apparent
when checking fur the correet waveforms, a step-through method
may be preferable, Set the counter as fullows:

1. MULTIPLIER switeh to 10°,

2. CHK/SBEP/COM switch to CHK.
4. FUNCTION switch to START,
4. Press RESET.

The FHigh-Speed Thende has four outpe lines that are binory
woeighted DCBA - Relvase the RESET buttan and note the counter’s
display. A typieal prablem s s follows: The display  counts
Lobdo 2 000 When the display rends 0" sot the
FUNCHON switech ta STOP and check the € line for o low
trofer o the table hdows. Cheek the aput hnes of the [C, sinee
their levels depomd un the state of atker [ in the clreuit mote
U pin 3 ond UG pun e The levels iven helow are ECL,

A i . [
DISPLAY Lt U Ll Lach)
| i. H 1 H
_ 2 1 I..- : | Vﬂlrlh ""“ﬁﬁ )
‘ 4 I L. _!_I _ o I_;———_—
W ] H i " [ | "!';ﬂl__
o .’;_ I, ]| o I.“_ : Huml—-l—m———
N 6 H l. 7 7{“ "—_‘H_“H
s | | Lo e
o R — H H ‘ - H I
o ] ] !; B "—“ - VAWWI_.__-—
'"“'m ﬁ H H R l-l o _k_—li*%
hﬁdlkl“‘“ | o RH'I;I: 7 -

Deeimal Point and Blanking

Before testing the decimal point and blanking cireuitry, set the
CHK/SEP/COM switeh to SEP und disconneet the input signal. |

HIFCIMAL POINT. Tuo check the decimal point circuitry, set
FUNCTION switch to PERIOD AVG and position the TIME BASE
switch to pall the required D.P. line Low.

LINE MULTIPLIER POSITION DRIVER
D.P.O I Qs
NP1 10 Q7
D.p.2 104 Q6
D.P.3 10" Q5
D.P.4 107 Q4
N.P.5 1or Q3

Madel 53267278
Schematic Dingroms

Pari of Figure 8-11, AB Dlsplay Support Assembly

BLANKING. To cheek the blanking cireuitry, set the FUNCTION
switch to PERIOD AVG and MULTIPLIER switch to 1. All digits,
except the first one, should now be blanked. [f another digit
is lit, cl'eck thot line at A8J1 for o High level, which indicates a
problem on that line,

Figure 8-10
AT FUNCTION CONTROL ASSEMBLY

(See Page 8-29)
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A10 RIGHT READQUT OPERATION

The right rendout containg DTL logie to provide the proper measure-
ment units for a given setting of the front-panel controls.  A10 logie
is negative true, and o low (5C.8 volts) to the emitter of any driver
transistor will light the given neon. When a D'TL high is applied on
the emitters, the transistor is reverse binsed to turn off the neon
lamps. The voltage dividers provide n reference of 2 V (nominal)
to the bases of the drivers, when no annuncintors are on.

Selecting a function mode nnd time base pulle u pair of these lines
low, activating o gate. This low on the gate output will forward
bians the driver transistor to turn on the annunciator lamp. For
example, selection of frequency and 1 ms makes the output of
U4DD low, turning on Q9 to light DS6. QL0 also wurns on,
lighting 1)S6.

The nsterisk (*) annuncictor (S8) is activated when the counter is
in the time interval or period mode and the time base is 10s.  An
asterisk indicates the proper units nre not displayed,

A10 TROQUBLESHOOTING

Select the specific function mode and time hase combination thot
is faulty., Check the gate that is common to the two lines, Yor
instance, when using frequency und o 1 ms gate time, check U4l);
when using .1 us, U3A becomes the common gate.  Refer to Table
5-5 for the proper annuncintor lighting conditions.
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NQTES

i REFERENCE DTSIGHATIONS WITHIN THIS
ASSEMBLY ARE ABDREVIATED. ADD
ASSEMBLY NUMBER TO ABDRLVIATION
FOR COMPLETE DESCRIPTION.

2 UNLESS OTHERWISE INDICATED:
RESISTANCE IN QHMS,
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Figure 8-13. A10 Right Readout Assembly
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A11 LEFT READOUT OPERATION

The Teft rendout ~ontains DL logie to seleet the proper deeimal point
correspunding o the TIME BASI SETTING. [t also containg the
switeh common drivers for the time base, function, and amplifier
cammon lines (for renwte programming), n storage cireuit and lamp
for the overllow signal, the gate light, and the EXT light.

The overfl m signal from the + 10 output o A9U7 (U, Option 001)
enters through pin M and is differentinted by C2 and Bl Q1 turns
on momentarly to set flip-fop U1A&D, During the transfer pulse,
the information ot UA%D is transferred to the overflow storage
flip-Nop UIB&C, The overflow condition drir es ULCH) low to turn
Q2 on and light overflow lamp D81, The next veset pulse clears
flip-Aop UTA&LDY; however, UIB&C are not reset unt  the transfler
pulse arrives, With storage off, transfer is on continvausly.

A low at pin | turns on Q3 tn light the count lamp, D52, Similarly,
a low . pin A lights the Ext [uanp and opens the common lines for
the TIME BASE, FUNCTION, and SLOPE switches  This disables
these controls o allow remote programming of the unit.

Decimal selection and resultant blunking are accomplished by the
negative logic AND gates. For any pair of low inputs, a specific
decimal point line is held low, lighting the decimal point. There are
o number of combinations for ench decimal; therefore, the output of
each AND gate is paralleled to give o wired OR configuration (any
output low = pll fow),

A11 TRQUBLESHOOQTING

Seleet the specific function mode and time base combinetion that
is fuulty. Check the gate that is common to the two lines. Refer to
Table H:6 for the proper ansuncintor lighting conditinns.

To check the overflow circuits, set the FUNCTION switch to START
and seleet o fast gate time. When the most significant igit on the
counter's display changes from 8 to 0, both flip-flops in the over
flow circuit should set,  As an initinl test, check U2 for o High on
pin 13 The second flip-lop (UIB and U1C) should have a Low on
pin 8 and a High on pin 6.

In any made other than START, the -TRANSFER line pulses Low,
rather than being held Low. If the OF light does not turn off at the
end of the display time, cheek that the -RESET pulse clears @ip-flop
U1A&ID),
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Moadel 05262718
Schematic Dingroms

1

A12 VOLTMETER INPUT AMPLIFIER OPERATION

This board comtains o upity-gain input amplifier that seevos to huffer
the voltage-to-frequency canverter (ALY from the voltmeter input
teeminals.  This provides o low impedoncee output o ALY while
maintaining the high input impedance. The amplifier features high
input impedance wypically 10 M) Dynamic input voltage ronge is
in excess of 120 V. Circuits are included o fully protect the stuge
from over voltage. To maintain the high input impedance, care should
he tnken not to dumage the protective conting or the printed cireuit
hanrd by heat ur seratehes

The DC veltage input is fed into the board through pins 13, 2, and goes
through RA, 1Y, R for the [0 volt range or the R-R24 resistor
string far the other two ranges.

Selecting the 10V positien on S84 groutcds the hase of Q1 to energize
K1 and apply the input signal directly to the gnte of Q7TA. Switching
o 100 V prounds the base of 43 o energize K3 The base of QL is
pulled high tthrough a resister on another bourd) to tuen of 0 Q1 and
doenergize K1, The 1000V position activates Q4 amld K1, so that
Q7A sees only the drop across R20-R24 and 1115, During the "Read
A Lovel” or “Read B Level” modes, Q5-K6 or QG-KO are activated to
read the trigger Jevel of Channel A or B.

The amplifier consists of o pair of matehed FET's (Q7) and ane
operational amplitier (U1 in o feedback arrangement. QR and QY
are constant current sources due to the constunt voltage developed
across CR4. The boatsteap circwit CRH and QU0 develop n constant
voltage boetween the gate and source of the FET's, o provide thermal
stability. Q7A and Q78 are matehed o ensure that o veltage dif-
ference hetween hoth gates will appear ot the corresponding source
teeminnls.  Any veltare difference between the gates is amplified
in Ul and fed back 1w Q7R uptil the voltage difference becomes
zoro, CR2 and CR3 provide overlond protection for Q7A and B by
conducting at voltage dilferences greater than 0.7 volts.
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A13VOLTAGE TO FREQUENCY CONVERTER OPERATION

This assembly canverts the vutput from the unity gnin amplifier on
Al2 to n control signol that opens the clock gate UTA. When the
main gote ATULIH opens, the decode counters will count n signal
whose frequency is proportional to the DVM input voltage. This is
accomplished by wstahlishing two reference voltages for U4A/B
swilching eircuitry nnd integrating the input signal to genernte o
ramp function, The timne required for the ramp function to o from
one reference level o the other s proportionnl o the input voltage.
A reference curreny is switched into the integrator vin CRS or CRE.
This return. the integrator to its ariging] reference level, where the
cyele sturts again.  During the time the reference current is torned
on to return the integreator w the vriginal reference, clock pulses
appenr nt the DVM output an Pin 3 of U7A,

This process continues during the integrating time selected by the
time bnse switch, At the end of this time, the decade counters con-
tnin o count that indicates the input voltage on the DVM, Q1 and Q2
ure constont current sources for CRI and CR4.  This developes
extremely stable voltages aeross CRE nnd CR4.

Q3 and Q4 are output trensisors connected in feedbock nrennge-
ment which keeps pins 2 of Ul nnd U2 at the snme level us the
voltage on the refesence diode.  This supplies constant eurrents
through the resistuve networks conneeted (o U22) and UNR), RLLH
ard R16 adjust the magnitude of this corrent.  RI0 and R7 are
fuctory selectea necording to the exact value o CIY and CRI,

When the DVM input is negative, the negative reference current is
switched through diode CRH into the summing node of the integrator
U3 pin 2, Vhis operation is controlled by the digital part of the
assembly, If pin 2 of UHA s high nnd pin 1 is low tA=1), diode CR7
is buck binsed to route Q3 current through CRA into the summing
node of the integrator. The summing node §s at virteal ground,

In a similor wny, the pusitive reference current switches through
CR6 to the summing node of the integrator, when UBH pin 12 is low
and pin B is high (B=1). This is used for a positive voltage at the
DVM input.

Ud I8 0 quad comparntor with ECL output levels, UdA gives n high
output if the output of UNV2) s greater than -0.7 V and U4B pin 4 is
low if V2 s less than (18 V. These threshold levels are set by CRIL
and R29, 31, 2. U4C and D) differentinte the clock input after it
passes through the divideby-8 cireuit consisting of U, b, and
R4, UdD generates n negutive going 100 ns pulse on ench positive
transition of the 125 kliz elock at the collector of Qf, U4C geneeates
a positive going 100 ns pulse on each pegative transition of the 125
klz clock. Differentioting vceurs through C11 und 1353,

Ut and Ub nre connected ng two muster-siave Qip-Nops,  UGA s
the master and UBA the slave. Dnta Drom USA is stored and elocked
for the negative reference current control, og., A will he high for n
certain duty cycle, which is proportional o the applied negative
voltoge ot input terming) 14, R,

UGH and UGB contenl the positive reference corrent in much the
some wany s UGA nnd UAA to evalunte input signals with a positive
polarity. U7H and C deteet polority nnd Q10 translates the output of
U7 o DT levels, Q0 is eonducting for nogative polarity.

Figure B-10H
A1? VOLTMETER INPUT AMPLIFIER ASS5EMBLY

(Nee Poge H-1)
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A14VOLTMETER DISPLLAY CONTROL QPERATION

o

This henrd nctivitos the “volts”, " or " annuneiators, provides the
I MUz required by ALY amd seleets the decimal point for three
sectings of the time hase switeh.

UdA nnd B gutes the pelanty infummation into the polait: Qip-Nop
UAC, D =« polarity),  This information is transferred inte baffor
storme U2A and B by gates 12C und 1) when the “teansfor dan”
line is enabled dow < enable).

Gates URC and 1) activate vither the + or - front panel lomp when the
unit is in the DVAM, READA, or READ B mode, The volts annunciatar
is activated by USE whenever the mude is DVM, READ A, or READ B
and when the time base is 10 ms, 100 ms, or 1 see. USA removes the
ursund from the VM runge switch when not in the DVM made, Ul
aots the time base b 10 ns when the READ A or READ U omode i
selected,

U, U7, and UBC select the enrpeet deciinnd point for the variows
combinntions of time buse and range switeh settings. CRG, 7,0, nd
Hare installod to alleviate fun-out AC lmdingg) problems,
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AlLD-ALG POWER SUPPLY OPERATION

The  power supply provides +170, <165 V and b V. Transformer
T1 has o 1862220 primary and secondaries with open cirenit valtages
of IRL YV at the red lends, 21 Vot ihe oranpe, and 186 V
hetween the green leads, with the winding center tpped  ground,

AL CREY comprise o fullwave bridge whose outpuc is fod to filter
CY onnd bleeder RS QB ix 0 series poss regulatar, constant
reference voltage i developed nevoss CRID and CR 2 through
resistor 1. When the sutput valtage at XAIAt, A decreases,
Q5 increnses conduction to increase the output voltage, QR s
n current limiter that senses the voltage drop across R6. Quiput
current above approximately 60 mA turns on QR and shunts base
current from Qh, terd’ng to turn Q6 off and Hmit the current, €l
ndds nseillation stability o the regulntor,

For the <166 V supplies, the oranpe leads o1 ‘Tl conpect to half
wave rectiffer CR4 and filter CE QL is o serivs pass regulutor
and QY perfurms the same function as CRIUI&CRIZ in the 175V
supply except thut RIO provides o means to adjust the output,
Assume that 0 Q1 base current s Qowing through B2 and Q6. The
resulting QI colleetor current estahlishes o voltage at the output,
which I8 divided neross RY, R10, nnd R1Y I the voltage at the
wiper of 10 {8 greater than that across CHD, Q8 will be turned
an, shunting base current from Y. This will tend to turn off
Q! and lower the reguluted voltuge, Thus, varying RI0 establishes
the largest output voltnge thot can exist before W) terns on to cut
hack Q1. Resistors R17, RIB, and diodes CRIN-15 provide current
limit netion ot 1oa mA wimilar to the <176 V supply.

Q0 s o prereguolator thot uivnu the oireuit better line regulat e
and lower ripple than the Zener diodes of the 170V supply.
With CRI os o reference, Q6 s a constant ewrrent cirewit thaot
maintaing 4 Q1 base current independent of varintons of the input
(line voltoge changes and ripple). R4 s needed to establish the
current through CR1. The -185 V supply is complementary.  The
H V supplies are alse eomnplemertary and anly the » will he digcussed,

The output from the 11 preen feads is fed  through full wave
rectifier CREG aned CRIY into fidter CLo TUthen passes through over
Jond current limiter )11 and into the weries poss regulator Q1, to
the &V ooutput ot QI Qi is o driver Tae Q1 and has approxis
mately 170V oon s bose, developed aeross CRG and CRO by
the current from the 160V supply throogh R7. 00 the voltnge at
the emitior 0.0V, Q3 s turned on providing hase current o
tarn un QL rndsing the output voltage 3 tens of 7 when its
emitter gets above 5.0 Vo C2 s the outpat filter ta maintan
o fow autput impediune ot high frgquencies,

CR2 clamps the output at 6V o provide protection for the [C's
in ense the OV or 170V line shoult momentarily short o
the H Vline. CRY pravides thermal compensation for Q3

Note that the 160 V supply is needed for operstion of the 6V

supply.  I7 the « or - MRV supply foils, the corresponding bV
supply will e inoperative,

Figure 8-17
A14 VOLTMETER DISPLAY CONTROL ASSEMBLY
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A7 INPUT C AMPLIFIER OPERATION

The inpus ampliDer performs two fupctions: 10 provides o channel o
for inerensed sensitiviey saed it producees nnrrow pulses for efficient

uamee by other eounter cireuits, The smnphiffer is not enntrolled hy

uny frontpanel switches,

The input signal s de coupled inta s 60 ol input impedonnes QL)
amed s fod dnta the input amplifier, which is protected by 2, CRY,
atitl CR2. Coreent souree U1QA feeds the halaneed  differentin
amplifier U1, Q4. Phe twin outputs ore loaded by R10 nnd penking
cobll 12 'Phe slgnal ows 1o another amplifier cireuft, whose ontputs
control the triggering of the tsnel diode, CIEE The diode i hinsed
for maxbmum sensitivity whly 111 When the diode fires, it produces
fost rise snd fall thimes on the input signal,

High-tmpednnee emitter Roowers (1, Q2) ne couple the signal to
the single-endoed differentinl omplifier of (33 and Q4. The short time
constants of €9, WIE, and C12, R23 differentinte the signal into
naraw spikes of shout 1 na. The output eiveuit of CHE B2, ond 1A
appronches resonance wt high freguencdes for improved gain,

The signal is then fed o the aneshot multivibeator U220 The one
shot nutput goos High (U2, pin ) when the input goos low, The output
goes Law again after about 12 ns, when the level changes have
propagated through the gotes in o domino effect,

BENSITIVITY ADJUSTMENT

i Bet eounter contrals as ollows:

FUNCTION ... FRIEQ C
TIMEBASE . IR

b, Set HE Gosl 1EF Sigoal Generator (or equivalent) for b0
Mz ot 660 mV rme. Measure the output signal of 60613 with an HDP
1A RE Millivoltmoter, using o H06 termination.  Connect signul
gource to INPUT C of counter,

¢, Reduce antput Jevel until counter's display heeomes unstable.
Adjust R11 for n stable dispiny, Repent this procedure until unable
to obtain o stable reading.  Incrense the signnl level until display
just hecomes stable,

d. Disconnect injut nnd connect (o voltmeter, reading should be
less than 6 aV, Check other frequencies within the band,

ul
DIFF AMP
,_..__./\—__-—-\
Jl
INPUT é.,.. CRI,CR2 orer3oz [l 03,04 o w2 _940
¢ LIMITER TRIGGER DIFF AMP ONE~SHOT '

R-146
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Digconnect input signal
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torround side of Co. A7 is mounted an extender hogard,
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NOTES

I RCFERENCE DESIGNATIONS WITHIN ThiB
ASSENNULY ARE ABGREVIATED ACD
AGSEMULY NUNBER TO ABRREVIATION
FOI COMPLETE DERCRIPTION

2 UNLESS OTHERWISE INDICATLD-
RESISTANCE 14 OHNG,
CAFRCITANCE 1N PICOFARADS,
INDUCTARCE 1N MICROMENRIES

TAOLE OF ACTIVE COMPORENTS

REFERENCE HP
DESIGNATIONS FART NUNBRERS
CHI 1901~ COAT
CRY 1912 -Q009
Q1,2 1803 -001%
Q3 1854 -0Q92
o4 10540340
yli 1058- 0004
u2 1820-0147
REFERENCE
DESIGRATIONS
Al
Ci-1)
ZR1-3
LI~
Qi-4
Ri=-19,
21-26
ut,2

Figure 8-19. AL7 Input C Amplifier Assembly
(3268 Only)
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BN

A0 PRESCALER OPERATION

The prosealer Boird sorves nsacediveet nmplifer-teigger or as a divido-
by-ten amplifive-trigger, with the foaction eontrolled by o front-panel
input selector switeh. With the switeh in the PRESCALE posituon, the
vireuit peeforms as follows:

The syennd s fod inte the GUU input of J1. CIRE, CIRY, aned U provide
protection above 5 N rms or &V peak. There is obowt 2 did lar s
throeh UL The signal is passed o U2 amplifier, which is binsed
»ensitivity by 1L U amplifies the differentiol input asd shapes the
signal into o square wave. U and U eosmbine to divide the signal by
wen nnd Q2 translates the signal fram EECL o ECL Tovels hofore proe-
sonting it to the datn switch,

The diveet signal, also from UBIEIE bypasses the divider notwork and is
sent by the data switeh through the level translator QU The setting of
the INPUT SELECTOR switch determines whether the datn switeh
will aceept the direct or presealed signal. Pin 2 of UG is High for
direet undd Laow for presealed. U shapes the positive, square-shaped
pulses intr narrow spikes before sending the signal t A7 Function
honed, U7, Us,and UG e production option) are constant-current
sources [or the amplifier vircuits,

A18 TROUBLESHOOTING

HBefore troubleshoating the cireuits, cheek the input protection fuse. If
problem is in direet made anly, choeek Q1 and UG, I problem is in pre-
seile mode anly, check U4, Ud, UG, and Q2. 0 o problem s found
in the amplifiers (U2 and U, remove the input signanl and cheek the
de voltages supplicd by the constant-current sources U7 nad UR.
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OPTION 002 REMOTE PROGRAMMING

Ser Section ] for prograomming information. o
Funebun !’i'llull{\]'u. Wire Cejar I}:;!::.:' (llr:':’llll:l:‘l:::l:d lavel
Start 1 Hrm 12 | ¢ il;.‘:",li'ﬁm,,
Period Avg A u Red B AlGLY l. = Enuble
Time Intvl Avy 8! Orn Blu ALGLG) 4
Time Intv] 4 Yol 12 AlGah)
Period D Grn IHH] AlGlT)
I'reg A (3 H[Y BA ALGULR)
Frog C 7 Vio B13 Aliol)
HRead A Lovel 5 Gru h ALGELL)
itead B Level ] Wht Ci AlGEL2)
NVM 1t Wht-Ek Cl AHC2
10V Enable 1 Wat-Brn ¢l Aliitt)
100V Ennble 1 Whe-ited i AltitH) v
1000 V Enable L Wht-Orn O AlG7) .= Enable
Choeck 11 Wht-Yel K15 XA I, = Check q
Gate Yul 15 Wht-Grn AY XANI) H = Cate Closed
I, Gate Open
Conmputer Inhibit 16 Wht-Hlu oy XAt L. = Inhibit
oxt i Whi-Vio Al XAl1A) H = hit
[.= kxt
Ireq € = 10 ] Wht-Gra (W2 AlGUR) [. = Enable
MR 1o Whit-Blk-Ben K1 AlLGuioy 4
b 10! 20 Whi-Blk-Roea $H] Aloein)
1O s/ 1 21 Wht-BIk Orn 136 AlG(2R)
g s W2 Whi-itk-Yel 137 Al
1w/ 30 iR Whe-Bik-Gen B AlliCin)
10 ms/ 107 2 Whi-Blk-Biu C1h AlG(27)
J s/ 26 Wht-Blk-Vio 1 AlGEl)
L /107 20 Wht-Blk-Gra Cld Al6eIN)
IR ug Wht-Blk-1ted B4 AlGCLY) [. = Enable
Slope A PR Wht-Hrn-Orn 1Y XA2LLEY | L= Minus
Open = Plus
Slope B WY Wht-Hrn-Yel B XAScEs ) | L= Minus
Open = Plus

8-H)
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OPTION 003, DIGITAL RECORDER QUTPUT

Option Q03 includes cable assembly Wi ond rear panel conneetor o
JU. The counter (AD Displny Assembly) provides +5421 BCD and

contrul line inputs and outputs for use with a printer ar other data

suerae devices.

The annunciator lines OJ8-17, 18, 42, and 43 supply overflow, plus,
and minus outputs as follows:

FUNCTION nen
B2y
Overflow I.LLIL
’ HLHIL
HIHIH

When the print commund line nt JYC4B) goes low, it indicates that the
counter hus completed o mensurement and the dote output may be
interrognted.  When the inhibit line is held High, the datn output
is mointained, The fine must go high less thon 30 us after the print
command goes low. The +0 V reference fine (39-20) has o 1K source
impednnee and s used for dota level references. The 0 volt or ground
reference connects to JHCB, SU).

OPTION 004, EXTENDED REMOTE PROGRAMMING @

See Section 11 for remate programming information,

Opticn 004 Pin Connections

Funetion l’i.:llll:,ln. Wire Caolor l,\:;'!::,t, C'E;;i:'g:;:d Level

Ground 1 Bl

Ground 2 Blk

-16.56 V Qutput 3 Orn

+16.6 V Qutput 1 Yl

+5 V Qutput H Grn

Sep-Com g Blu Al Cable Point 4
AcDeChan B 7 Vie Al Cuble Point 7
No connection H Gra

X10 Atten B 9 Wht Al Cable Point b
X100 Atten B 10 Wht-Blk Al Cable Point ¢
Ac-De Chan A 1 Wht-Brn Al Cable Point 8
No connection 12 Wht-Red

X10 Atten A 13 Wht-Orn Al Jable Point 2
2100 Atten A 14 Whi-Yel Al Caoble Point 3§

8-H2



Funetion I’i.lllll(:'ll. Wire Colur I}i\:f}:.:} (.ilr::il:d:::i:'l Lovel
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A1 OPTION 004 QOPERATION

The remote programmable attenuntor bhoard attenuates the injut
signal and routes it to the amplifier boards.  The stgnals from
inputs A and B are routed throupgh identical paths,

In the X1 position K2 is closed and the signal i routed dircetly to
K4, which is upen with ne coupling and elosed with de. R0 provides
the | ME} input impedanee. R, 8, and C7 compensute for high
frequency roll-off and also limit the input current to Q1A Diodes
CR25 nnd CR27 limit the voltage at the input of QLIA 1 AR V.
QI3A opmaies an n source follower with o high input impednnee
and a low outp impedance to the nmplifier boards. QIB operates as
a source * Vow 1, supplying the amplifiers with the de trigger-level
voltage generned eitt e hy R49, CRI2, and CIUES, or trom an external
analog inpy (o J 1O w8, 44, 42, and C123 filter the trigger-love! valtage.

In the X1 poaition. X2 and K4 nre closed providing n direct puth for
the inhut kignal to the gote of Q13A. In the X10 pusition, K2 is open
and dindoy CRT and CRY are turned on, shorting R16 to ground.
Ri2. Ki4, and RI6 form the de attenuator. The ae thigh frequency)
attenuator is formed by Cl and streny capacitance in the circuit,

In the X100 position, K2 is open, CR7 und CRY are off, nnd CR2I
and CR23 nre turned on. C3 and R28 are thus connected to ground,
Ri2, R14, and R28 form the de portion of the attenuator, while CI,
C3, and stray capacitance form the high frequency portion of the
attenuator,

The cireuitry to drive AC/DC relay K i, and SEP/COM relny K1 is
provided by U3 A&C. U¥'s output is at H'T'L levels (+12 V, +1.6 V)
and thus s sufficient to drive the relnys dircetly, Uid's inpat is at
DTL levels and is compatible with remote progromming levels.
K2 is driven by Q7 and is open when CR7 and CRY or CR?1 and
CR2Z23 are on.

Diode pairs CR7 and CRY are driven by emitter followers Q3 and Q6,
which, in turn, are drives by H'TL gates U210 AND U2C. U2's power
supply, consisting of (11 und Q2, is +8.9 V and -5.6 V rather than the
usual +16 V and ¢ V. This special bias moves the HTL input thres-
hold to +1.9 V, rnther than the normal +7.5 V. U2D can now he driven
by DTL gate UIB. The output swing of U2D is +0 V to 4 V, pro-
viding the diode quad CR7 and CRY with positive turn-on and turn-
off signals. RY is udjusted to minimize the offset voltage of the quad,

ADJUSTMENTS

Set:
TEME BASE . 0,1 see,
AC/DC o he
SEPsCOM L R R SEDP
ATTEN A X0

I Using an HP A12A or equivalent, measure voltage at CHANNEL
A juck.

2, Adjust RAG fur <21 mV reading,

3o Mensure voltnge nt CHANNIEL B jock,

4. Adjust B8 for <21 mV rending,

f, Set A und 3 attenuators to X100 pasition.
6. Moensure voltage nt CHANNEL B jnck,
7. Adjust 32 for <11 mV rending.

8 Moensure voltage at CHANNEL A juck.

$ Adjust R for <t mV reading.

FFigure 5-:22
OPTION 004, REMOTE PROGRAMMING CABLE ASSEMBLY
AND J10 OPTION 003, DIGITAL RECORDER CABLE ASSEMBLY

(See Page 8-50)

Muodel V26271
Schematic Dingrams

Parl 3! Figure 8-23, Oplion 004 Programmable Allenuator Assembly

TOP VIEW

BOTTOM VIEW
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MANUAL CHANGES

MANUAL DESCRIPTICN CHANGE DATE:

53261/532788 Timer-Caunter-DVM
Operating ar. Service Manual
53261/5)2783—1420A .

DATE PRINTED:  FEB 1975 .
HP PART NQ: 05326-9004)
MICROFICHE NQ: 05326-90044

May 6, 1080

INSTRUMENT; {This changoe supersadaos all carlior daled

changes)
Make alt changaos listed as ERRATA.

Chack the following tabln for your
instrument's sorisl praflx or sarial numbaer
and make listed shargels) 1> manual.

SERIAL PREFIX:

IF YOUR INSTRUMENT] MAKE THE IF YOUR INSTRUMENT | MAKE THE

HAS SERIAL PREFIX | FOLLOWING GHANGES | HAS SERIAL PREFIX | FOLLOWING CHANGES

OR SERIAL NUMBER | ~ 1O YOURMANUAL | ORSERIAL NUMBER | TO YOUR MANUAL
1640A (53278 Only) 1 e Agarar & b’g Ry 1,2,3,4.6,6

1644A (63278 Only) 1.2 1620A 1,2,3,4.66,7

1644A (63268 Only) 2 1844A 1,2,3.4,66,7.8
1604A (63278 Only) 123 1836A 1234667680
1612A (53260/27B) 1,234, W 2012A (63208 Only) 1 through 10
1620A (6326B/27B) 12346 W Sec Noto 1 (63278 1 through 10

W NEW OR REVISED ITEM

B NOTE 1 — Model 53278 Instruments with Serial Mumbers 1644A01530, 1936A01594, 1936A01595, 1936A01599,
1936A01600, and 1936A01602 also incorporate CHANGE 10,

The following Service Notes are available from your local HP Sales and Service Oifice.
Description

Service Note No,
5326ABC/5327ABC-3

@

Input Atrenuator Nalse Solution

5326ABC/5327ABC-4 | Extra Insulation for the + and -5 Vol, Regulators

5326ABC/5327ABC-5 | Field Installation of Option 011

5326ABC/5327ABC-6 | Fleld Instllation of Qption 040 (Temperature Compensated Crystal Osclllator)
$32ABC/5327ABC-7 | Added Protection for the +175 Volt Power Supply

5326ABC/5327ABC-8
5326ABC/5327ABC-9B

ERRATA
Page 1-3, Table 1-3, "INTEGRATING DIGITAL VOLTMETER" Accuracy:
Under Zero Offset {10V range) change £10.01'% to +0.01'%,

Page 5-10, Table 5-4, Steps 5C and d:
Change 9,65 .05V 10 0,9 1,05V at A18U2{3).
Change 0,90 £.05V to 0.8 .05V at A18U3i3).

Page 6-13, Table 6-1, Replaceable Parts:
Change A1IR8 and A13R9 from 0757-0398 (75 OHM) to 0757-0384; 20 OHM
FACTORY SELECTED VALUE, MFR Part No. 0757-0304,

Page 6-15, Table 6-1, Replaceable Paris;
Change A16R7 from 0698-3153 13830 OHM) to 0698-3155, 4630 ohms,

Page 1-5, Table 1-3, Specifications:
Change Option 011 Short-Term Fluctuation (1 s avg) to <1 X 10-10 rens,

Display Tube Driver Warning
Added Protection to the +175 Voit Fuse

IN—5295-5695-3700-5829-5640-5870-6413-6424-6602-6998-7004-7071/7983-8249/6296/9151/10=10437

HEWLETT
PACKARD

Q]




MANUAL CHANGES MODEL G3260/63278 Page 2

ERRATA (Cont'd)
Poge 6-17, Toblo G-I ' .
Change A18R28, A1BR30 from 06385177 (820 OHM) to 060845103, 430 OHM,
Add "FACTORY BELECTED VALUE" to doscription,

Page 6-10, Table G-13
Change 1200:0147 to 1200-0081 [n “HP Part Number' sad “M{r Part Number' columns
ond "Qty" to 2,

Page B-35, Figure 813, A10 Schamatic:
Dlsconnect A10Q13 amitter from Junctian of AOP1{U}, A10UGA{2), and A10U3B{4),
Add A10P1{17), mork "VOLTS FROM XA14(,.)", and connect to A10Q13 emltter,

Change SERIZS number of A1G clrcult board to 1428A on varlous pages where portlons
of A1G appoer In this manual, This Includes the Table of Roplacesblo Ports,

Psga B8-41, Figure 8-16, A13 Schematic!
Change A13RB and A13R9 from 76 fo 20 ohms.
Change heeding In TRUTH TABLE to resd "'V2 = QUTPUT OF OP AMP U3i(6)"
in place of U2'6},

Poge B-44, A16 Component Locator:
huaplace with attachad Figure 1,

Page 7+2, Paregraph 7-21:
Add the following tentence, "An HP Part No, 05326-00033 adopter plate will also be
required for mounting 36-pin remote programming connegtor J10,

Paga 617, Table 6-1;
Add A181.3; 06303-80001, 1, COIL, FXD, RF PEAKING, 28480, 05303.80001.
Add "FACTORY SELECTED" to A1BR34 and A1BR42 "Description',
With these chengas A18 assambly 06327-60033 [s "SERIES 1428A",
Page B-40, Figure B:20, A18 schematic: ‘
Add asterisk () adjacent to A18R22, A1BR23, A1BR20, A1BR30, end AIBRAC.
In Teble 6-1 for thesa resistors add * FACTORY SELECTED VALUE" to description,

Add AIBL3 In series with A18U3(13) output line, Qutput circult trace s cut and one end of A1BL3

Is connected to the Junction of A18U3{13) and A18R34. The othar and of AIBL3 is connscted to

the junction of A1BR44 and the coll from A18RA2,

Change serfes numbar ot top of A1B schemstic disgrom to “SERIES 1428A".

Change dc voltages at A18U2{3) from 0,65V to 0.8V and voltage st A18U3{3) from 0.8V to 0.8 volts,
Psge 8:67, Figure B-24, Schamatic:

Change A16R7 from 3830 to 4630 ohms.

Change SERIES at top of schematic from 1224 to 1428,
Page v, List of Figures and Page 8-63, Figure B-22: ,

Chenge caption to read ""Option 004, J14 Remote Programming Cable Assembly and Qption 003,

J9 Digftal Recorder Ce™le Connactions”, !
Page 1-4, Table 1-3, Specifications:

Delete paregraph pertaining to “Short-Term Fuctustion” under “Timo Base” heeding.
Page B-55, Figure B-23, Qption 004 Schema‘ic:

Add the following NOTE:

NOTE

SERVICING THIS ASSEMBLY 1S ACCOMPLISHED BY REMOVING THE BOARD FROM
THE FRONT PANEL AND MATING )T TO THE AMPLIFIER BOARDS, WHICH HAVE
BEEN ELEVATED USING TWO 16 PIN EXTENDER BOARDS (HP PART NO, 6080-0049}).
THIS ALLOWS ACCESS TO BOTH SIDES OF THE ASSEMBLY. RE-ATTACHING GREEN
WIRE TO CABLE PT 1 IS NECESSARY TO ALLOW FRONT PANEL CONTROL.




MANUAL CHANGES MODEL 6326B/63278 PAGE 3
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Figure 1. A16 Regulator Board Assambly
05327-60020 Series 1312A or
1428A Component Locator



MANUAL CHANGES MODEL 6326B/6327B Page &

ERRATA (Cont'd)
Poge B:5, 4, PULSE OPERATION:
{n step o, sat LEVEL (A) 1o "SLIGHTLY +" In place of PRESET.

Chanpe step o to fead "Adjust pulse genarator for positive output far 10 MHz ropatition rate, 16 ms
pulso width for 0.3 volts peak-to-pank indication on oscilloscope,”

' S k that
Change step d to read "Adjust counter LEVEL A control until countot wriggers and counts, Chec !
counl':r dlsplays the ropetition rate, count light tlashes, and trigger A lamp Is ON. Rocord on test cord,

Page 6-1B, Talde 6-1, Replocashie CHASSIE PARTS:
Change Q1 from 1863-0233 to 1863-0366 in ""HP" and ""Mir’” part number columns,

Chonge Q2 from 1864-0420 to 1864-0625 In "HP” ond "MIr” part number columns,

NOTE —- THE ABOVE TRANSISTORS FOR Q1 AND Q2 ARE RECOMMENDED FOR REPLACE:
MENT IN ALL INSTRUMENTS. THE HIGHER WATTAGE RATING OF THESE TRAN-:
SISTORS WILL IMPROVE INSTRUMENT RELIABILITY.

Page B-46, Figure 8-1R, TABLE OF ACTIVE ELEMENTS:
) Change Q1 from 1853-0233 to 1863-0356 ond Q2 from 1864-0420 to 1854-0626,

Page G-16, Table 6-1, A16 (06327.G0027} Replacaable Parts:
Change A18XA2 thru XAG, XAB, XA12 thru XA1E, ond XA 18 from 1261-1B86 to 1261-2035;

Mir Coda to 28480; Mfr Part Number 1251-2036.

Change A16XAG, XA7, XA10, ond XA11 from 1261-2134 to 1261-2026; Mfr Code 2B480;
Mfr Part Numher 1261-2026.

Page 6-21, Table 6-2, Roplacement Parts, Options:
Chenge A1C7 and C8 from HP Part Number 0140.0149 to 0160:3633; Mfr Code to 2B4B80;
Mfr Part Number to 0160-3533,

CHANGE 1 {1640A) (63278 ONLY)

Page B-10, Table &4, Paregraph b Prescaler Adjustments;
Change paragreph b-g to reed as follows: *'Reduce output lavel until counter’s disploy becomes
unstabls, Altemately adjust A1BR3 and A18RE3 for o stable display. Repaot procedure until
unabie to obtain a stable display, Increase signal lavel until display just becomes stable and
make any finsl adjustments of A18R3 and A1BRS3, "

Page 6-16, Teble 6-1, A18 Replaceable Parts {Series 1640):
Add A18C30; 0160-3879; CAPACITOR-FXD 0.01 uF 20% 100 VDCW CER; 28480; 0160-3879.

Change R1BR22 ond A18323 from 0698-4131 (66 ohms) to 0698-311%; RESISTOR-FXD 30 OHM
6% ,126W CC; 01121; BB300S,

Change A1BR29 ond A18R30 from 06985103 (430 ohms) to 0698.6177; RESISTOR-FXD
820 OHM 5% ,126W CC; 01121; BBB216.

Change A1BR34 from 0698-8073 (1600 ohms} to 0688-6178; RESISTOR-FXD 1600 OHMS 6%
.126W CC; 01121; BB1b626,

Add A18R63; 2100-2633; RESISTOR VAR 1000 CHMS 10% COMP SIDE ADJ; 30963; ETE0X102,
Add A1BR64 and A18RE5; 0698-3374; RESISTOR-FXD 20 OHM 6% .126W CC; 01121; BB2005.
Add A18RE6; 0698-6283; RESISTOR-FXD 10 OHMS 6%; .126W CC; 01121; BB1005.




MANUAL CHANGES MODEL 63268/63278 Page G

CHANGE 1 {1540A) (53278 ON.Y) {Cont'd)

Page 8:49, Figura 8-20, A18 Proscalor Assembly Schomatic
Add A18C30 (.01 uF) batwaan common and the "6V" and of AIBA34,

Add A18R63 {1000 ohms) varioble resistor betwaen 46,2V ond -5,2V, Cannect Junction of A1BC30
ond AIBR34 1o arm of AIBRG3 in placa of "+6V" as shawn on schamotle dlsgram,

Change valua of A1BR34 fram 1600 to 1600 ohms,

Chonge A1BR22 and A1BR23 from 66 10 30 ohms,

Change AIBR20 end A18R30 from 430 19 B20 ohms,

Add A1BRE4 {20 ohms) In serles betwean A13U2 pin 11 and the Junction of A1BR23, A1BRJO,
any A1BU3 pin b,

Add A1BRBS {20 ohms) [n sorles betwean A18U2 pin 14 and tha Junction of A1BR22, A1BR20,
ond A1BU3 pin 4,

Add pstarisk {«} ndjacent to A1BR64 and ATBREB,
Add A1BRSS (10 ahms) in series botween A18U1 pin 2 and the junction of A1BU2 pin 6 and A1BRG,
Change “SERIES” number at top of schamatlc to 1640,

CHANGE 2 {1544A)
Pege 1-B, Tabla 1.3, Spacificotlons for OPTIONS:
Add to Optlon 001: B-digit display, "Part of standard Instrument; discontinued es an Option”.

£+ to Option 003: Digital Output {for numerals and polsrity only ), "Discontinued &s an Opt.'on' and
Included as part of the standard Instrument,”

Dalete Option 010 Temperature Compensated Oscillator, This Option [s discontinued and is no longer
avallable,

Page 7-3, Optlons and Mariugl Changes:
Paragraph 7-14, dulete socond sentence, )
Paragraph 7-18, Add — “Part of Standard Instrumant; Discontinued as an Qptlon,”
Paragroph 7-22, Add — "Part of Standaerd Instrument; Discantinued as an Option,”

Psge 6-9, Tahle 6-1, A Replocosble Ports:
Replace A table for 0653726-60008 with table for 06226-60025 AB on pags 6-20 of Tabls G-2.

Pags G-21, Teble 6-2;
Add parts {for Optlon 003 a5 part of stenderd instrument.

The 63268/6327B Timear-Countar-DVM is furnished lgss the RACK MOUNTING KIT described
in this manual. If ordered at the some time as the instrumant, the RACK MOUNTING KIT
described in the manual is avallable as Option 908 ot additional cost. If not ordered with an
Instrumant, the RACK MOUNTING KIT is avallcble under HP Part No. 06326:60048, Dlsregard
any manual references stoting the instrument [s supplied with a rack mounting kit,

Page G-18, Tebls 6-1, Chassis Replaceable Parts:
Change XF1 fuseholder from 1400-0084 to the following recommended raplacement for all
Instruments. Add the followlng parts on Page 6-18 under CHASSIS PARTS:

XF1; 2110-0465; FUSEHOLDER BAYONET CAP; 76916; 346003-020
XF1; 2110-0470; FUSEHOI DER BODY UL/IEC; 75916; 346003010
XF1; 2860-0054; NUT FUSEHOLDER MTG 1/2-28; 28480; 2950-0064

CHAMGE 3 {1604A FOR 63270

Pages 6-16 and 8-17, Table 61, A1B {06327-60033) Replaceahle Parts:
Change A18 from SERIFS 1640 to SERIES 1604,
Add A1BRE7; 0698-3113; HESISTOR FXD 100 OHM 5% .126W CC; 01121; BB1016.
Paga B+40, Figure B-20, A1B Schemetic Diagrom:
Change SERIES 1540 at top of schematic to SERIES 1604,
Add 100 ohm resistor RG7 In sarias with +6V Input to nin 10 of SCHMITT TRIGGER A1BU3.
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CHANGE 4 {1612A}

Pagy 8-12 Table 6-1, A13 [06326-60017) Aeplaceabla Parts:
Cnnnnn Ald 1o SEHIES 1612 In "Description” calumn,
Chanpe A33RB and A13R0 from 0767.0384 (200)) 10 060B-3436; R: FXD FLM 36,3 OHM 1% 1/BW;
28480; 0698-343b, Faatory Salacted Value,
Add A13R42; B: FXD COMP 100K OHM 6% 1/4W; 01121; CB 1045,

NOTE: Same instrumants with serinl profixes balow 163124 have A13R42 added on clrcuit board
pssembly A13,

Page,B:41, Figure B-16, A13 Schomatic DHegram!
Changae SERIES, at top of schemotic, to 1612,
Chenge A13RB ond A13R9 from 20 to 38.3 ohms,
Add A13R42 rosistor {100K) betwoen the boase of A13Q1 and the base of A1302,

CHANGE 6 {1620A)

Page C-C, Tohla 6.1, AB (06326-6G0013) Replacament Parts:
Change AG saries numbur to 1620,
Change AGCS from 0180-0163 {.001 UF) to 0160-0200; CAPACITOR-FXD, 1800 PF 10% 200WvDC
POLYE; 566280; 202P12202,
Add ABC13: 0180-1736; CAPACITOR-FXD .22 UF 0% 36WVDC TANT; 6G288; 1600224 X0036A2,

Page B-21, Figure B-0, AG (05326-60013) Schemotic Diagram:

Chango serles numbar, ot top of dingram, from 1132 to 1620,

Change ABCB from 1000 ta 1800 pF.

Add ABC13 capacitor {,.22 UF) between circuit board common and juncian of ABR12, AGUA4B(6),
ABCR2 and AGCR3, Tho positive side of the capacitor goes to the SAMPLE RATE OIT “BLE
line from connector pins 10L and the negative side to circuit board common, Add C13 In
REFERENCE DESIGNATIONS toble,

Pagaes 6-7 and 6-B, Teble 6-1, A7 (06327.60031) Replacement Parts:
Change A7 saries number from 1312A to 1620.
Change ATR16 from 0683-1016 {100£)) to 0683-3916; RESISTQR; FXD, 380 QUM 6%, .26W CC;
01121; CB 3916,
Change ATR16 from 0683-6116 {6105)) to 06B3-1626; RESISTOR, FXD, 1600 OHM B%, 26W CC;
01121; CB B115,

Page B8:20, Figure 8-10, A7 (05327.60031) Schematic Diagram:
Chango serles numbar, 1t top of schamatic, from 1312A to 1620,
Change A7R16 from 100 to 380 ohms,

Change A7R17 from 610 to 1500 ohms,

Pages 6-16 and 6-16, Table 6-1, A17 {05326-60031} Replacement Parts:
NOTE ~ This change will be found In some Instruments with sarial prefixes prior to 1620A,

Change A17 from series 1312A to series 1620,
Change A17R21% from 0698-3163 (383002) 10 0767-0933; RESISTOR, £FXD, 2400 OHM 2% .126W F
TUBULAR; Z4646; C4-1/8-T0-2401-G. *FACTORY SELECTED VALUE.

Page 8-47, Figura 8-19, A17 {06326-60031) Schematic Diagram:
Changa series number, at top of schematic, from "SERIES 1312A, REV. C" to "SERIES 1620".
Change A17R21 from 3830 to 2400 ohms.
Add astarisk («) and "NOTE 3" adjacent to A17R21 in schematic.
Add following note to table of “NOTES":
3. RESISTOR A17R21 SEL.LECTED TO SET DC LEVEL OF A1704 COLLECTOR BETWEEN
-.B0V and -.85V, MINIMUM VAILUE FOR A17R21 IS 2000 OHMS.
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CHANGE 6 {5326B Sarlal No. $620A03730 or higher)
{63270 Bariel No, 1620A0%367 or highor)

NOTE — NOT ALL INSTRUMENTE WITH THE ABOVE SERIAL NUMBERS THAT HAVE
OPTION 004 EXTENDEL REMOTE PROGRAMMING WILL HAVE A BERIES 1020
CIRCUIT BOARD FOR A,

Page G-21, Toble G-2, Replaceahle Parts for Option 004,
Change A1 {05327-60034) serios numbar fram 1224A to 1620,

Add cepaciiors A1C16, A1C16; 0160-3878; CAPACITORS-FXD 1000PF 20% 100VDC CER;
28480; 0160-3878,

Page B-5B, Figure B:23, A1 {16327-6001B) Schematic Dingram:
Change sorles numbar, et top of disgram, to 1620,

Add AI1C15 and A1CIE copacitors (1000 pF) to A1 diagram. Connect hoth copacitors between
the A COM line free ASITIC) in uppor right car.er, and clreult boord common,

Chenge capacitor listing from C1-14 to C1-16 In tablu of REFERENCE DESIGNATIONS.

CHANGE 7 {1820A) (5320B/5327B)

Page 6-18, Table 6.1, Chossls Replacaahle Ports:
Add the followling undor SHASSIS PARTS:

XF1; 2110-0664; FUSEHOLDER BODY; 28480; 2110-45064,
XF1:2110.0666; FUSEHOLDER CAF; 28480; 2110-06G6.
XF1;2110-0669; NUT FUSLHOLDER MTG, MLASTIC HEX; 28480, 2110-0669,

Delete 2110-0466, Fuseholder Cap; 2110-0470, Fuseholder Body; and 2060-0064, Fuscholdar Mtg,
Delating these three parts negates part of Change 2,

Pages B-11 and 6-12, Table 6-1, A12 (05326-60013) Replaceabls Parts:
Changa A12 series numbar from 1048A to 1820,
Dolete A12Q1 transistor 1860-00989 and change description to NOT ASSIGNELD,
Add A12Q11 end A12Q12; 1864-0071; TRANSISTOR-S! NPN; 28480; 1864-0071,
Add A12R36; 0883.1825; R: FXD 1,8K82 6% 1/4W; 01121; CB1826.
Add A12R36; 0633-3925; R: FXD 3.9KN b% 1/4W; 01121; CB3925,
Add A12R37; 0683-1035; R: FXD 10K 6% 1/4W; 01121; CB1036,
Page 8-39, Fligure 8-16, A12 {06326-60016) Schematic Diagrom:
Change series number at top of disgram from 104BA to 1820.
Delate transistor A12Q1,

Add A12Q11, A12Q12, and resistors A12R35 through A12R37 in place of A12Q1 as shown In the
partl 3l diagrom in Figure 2.

+Bv
15V
K1
R35 Q12
1800
16 » 1OV ENABLE
PAN AN

Figure 2, A12 Voltmeter Input Amplifier Assembly Changes



CHANGE 0 (1844A)

MANUAL CHANGES MODEL B326B/63278 Page 0

. Poge 8.5, Teble G-1, A4 OSCILLATOR ASSY REPLACEABLE PARTS:
Change A4 fram 06326-60002 to 05326-600562; OSCILLATOR ASSY (SERIES 1844); 28480;

(6326-00052.

Change A4 components to thosa given in attached Table 1.
Pogs B-18, Purt of Figure 8-7, Component Locator:

Change A4 companant locator llustration to the naw illustration given In ottached Figure 3,
Page B-17, Figure 8-7, A4 Schamotic Diagram:

Chonge &4 schamatlie dlagrom to the new dingram in sttached Figurs 4,

Sariol Prefix Numbars of B3268/63278 Countare which have the 96326-60052 osclllators change
to 1B44A, The 06326-60062 Oscillatar Assemibly is the recommanded replacement for A4 in all
63268/5327B instruments,

Table 1. A4 Replacoabls Parts ~ A4 Oscilfator Asssmblv 05326-60052 {Series 1844)

REF. DESIG, HP_PART NO.
A4CH 0127-0059
AAC2 0160-2267
A4C3 0160-3878
AdC4 01210061
A4ChH 0160-3879
AACE 0180-0187
AACT 0160-0161
AdL1 8100-2276
AdQ 1853-0016

e AIQ2 1853-0016
A4R1 0683-3015
A4R2 0683-1626
A4R3 0683-2716
A4R4 0683-1626
A4RB 0683-3906
A4R8 0683-162b6
A4R? 0683-5106
A4l 1820-1224
AdY1 0140-0405

DESCRIPTION

CAPACITOR-VAR 2-8 PF 350VDCW
CAPACITOR-FXD CER 10PF 6% 600VDCW
CAPACITOR-FXO CER 1000PF 20% 100VDCW
CAPACITOR-VAR CER 6.5-18 PF 350VDCW
CAPACITOR-FXD CER 0,01 UF 20% 100VDCW

CAPACITOR:-FXD TANT 2.2UF 10% 20vDCW
CAPACITOR-FXD POLYE 0.01UF 10% 200VDCW
COIL-MLD 100UH 10% Q=50

TRANSISTOR-SI PP FT=500 MHz 200MW
TRANSISTOR-51 PNP FT=600 MHz 200MW

RESISTOR-FXD FC 3002 5% ,26W
RESISTOR-FXD FC 16002 6% .26W
RESISTOR-FXD FC 2702 6% .26W
RESISTOR-FXD FC 160082 6% .26W
RESISTOR-FXD FC 38 6% .26W

RESISTGR-FXD FC 150082 6% .25W
RESISTOR-FXD FC 6152 6% .26W

IC ECL TRIPLE 2:INPUT LINE RCVR MC 10216P
CRYSTAL 10 MHz
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CHANGE 9 {1936A)

Page 6-3, Table 6-1, Replaceable Parts;
Change A1 {05326-60047} series pumber from 1224A to 1936,
Change A1S1 frem 31011598 to 3101-2383; SWITCH-SL DPIT MINTR 0,5A 125VAC PC; 20400; 3101-2383,
Change A152 and 53 from 3101-1595 to 3101-2303; SWITCH-SL DPAT MINTR 0,5A 125VAC PC; 20400; 3101-2181,
Change A154 and 57 fram 31037596 to 3101-2334; SWITCH-SL DPDT MINTR 0,5A,125VAC PC} 20480; 3101-2334,
Change A155 and 56 from 3101-1594 to 3101-2334; SWITCH-SI. DPDT MINTR 0.5A 125VAC PC; 28460; 3101-2)34,

Page 6-21, Table 6-2, Replaceable Parts {Cption 0041
Change A1 (05327-60034) eeries number from 1620 to 1916,
Change A151 through 53 from 3101-1590 to 2101-2383; SWITCH-5L DPIT MINTR 0,5A 125VAC PC} 28480; 3101-2343,
Change A154, 55, 58, and SY% from 3101-1596 to 3101-2334; SWITCH-SL DPDT MINTR 0,5A 125VAC PC; 28460;

3101-2234.

Page 6-13, Figure B-5, A1 {05326-60047) Schematic Diagram:
Cnange A1 series number from 1224 to 1936,

Page 8-55, Figure 8-23, A1 {05327-60034) Schematic Diagram:
Change A1 serles nhumber from 1620 to 1936,

NOTE ~ The above swiiches are recommended raplacements in all 5326B and 53278 counters,

#l CHANGE 10
& Page 1-3, and Page 3-4:
Under “PERIOD AVERAGE" add:
Measurement errars as [arge as one perfod may accur due to enherence beiween th2 measured signal and the lime

base, The error can be reduced by averaging over larger samples,
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FIGURE 3. 06326-6005 10 MHz OSCILLATOR ASSY (SERIES 1844)
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HP MANUAL CHANGES

MAKE ALL CORRECTIONS IN YOUR MANUAL ACCORDING TO ERRATA, MANUAL TITLE:  5326B/278
Check the foBewing table for your Instrusent rwial profix and myke ary MANUAL PRINTEDV Fehruary, 1975
indicated changm te the manual; MANUAL PART NO: 05326-90043
*Now or reviesd It CAANGE DATE:  14th December 1976
SERIAL PREFIX MAKE CHANGE  SERIAL PRE}IX MAKE CHANGE  SEWIALPAEFIX  MAKE CHANGE
15440 ! 16514 (276) 1-3 )
|3%%UZ5327B 1.2 .
only)
1651U (7<B) 1,3
ERRATA Page 6-19, Table &6-1
Add : To internal and other parts:- 05326-0031 Shield : Amplifier
Page 6~15 Table 6~1
Change : A17C5, 7, 10, 13 to part ne. 0160-2327 C FXD 1000pF 100V
Page 6-6 Table 6-1 .
Change : A5SC4 to part no. 0160-0179 C FXD 33pF 5%
Page 6-9 Table 6-1
Change : ASC5 to part nc. 0160-3070 C FXD 100pF 5%
Page 6-9, Table 6-1
Change : A9RZ, 4-9, 11 to part no. 0757-0440 R FXD 7.5K ohm 1% jMW
Page 6-6, Table 6-1
Change : A5U1-U4, U6~-UB to part no, 1820-0413 Int. Cct Divider
Page 6-18, Table 6-1
Change : 05326-00032 to 05326-60049 Panel Rear
The 53268/278 is furnished less ths: RACK MOURTING KIT described in the
manual, If ordered at the same %ime s the instrument, the RACK. MOUNTING
KIT described in the manual {s avaflable as Option 908 at addi%fonal cost.
If not ordered with an instrument, the RACK MOUNTING KIT is available under
HP Part No. 05326-60046. Disregard any manual references stating the
instrument is supplied with a rack mountimg kit.
Page 1-3, Table 1-3, "INTEGRATING: DIGITAL WOLTMETER" Accuracy:
Under Zero Offset (10Y Range) change + 10.01% to + 0.01%
Page 5-10, Table 5-4, Steps S5c and d:
Change : 0.65 + <05Y to 0.9 + .05V at A18U2(3).
Change : 0.90 + .05V to 0.8 + .0LV at A18U3(3).
Page 6-13, Table 6-1:
Change : A13R8 and A13RS from 0757-0398 (75 OHM) to 0757-0384; 20 OHM

FACTORY SELECTED VALUE.
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53268/278 Page 2

Page 6-15, Table 6-i
A16R7 from 0698-3153 (3830 GHM) to 0698-3155, 4630 OHMS.

Page 6-17, Table 6-1
A18R29, A1BR30 from 0698-5177 (820 QHM) to 0698-5103, 430 OHM.
"FACTORY SELECTED VALUE* to descriptior. '

Page 6-19, Table 6-1
1200-0147 to 1200-0081 fn "HP Part Number" and"Mfr Part Number" columns
and"Qty". to 2.

Page B-35, Figure 8-13, AIG Schematic:
Disconnect A10Q13 emi*ter from junction of A10P1(U), ATO0UGA(2), and A10U3B(4)

: AT0P1(17), mark "VOLT> FROM XA14(R)", and connect to Al10Q13 emitter.

Change SERIES number of A16 circuit board to 1428A on various pages where
portions of Al6 appear in this manual. This includes the Table of Replace-
able Parts. i

Page 8-41, Figure 8-16, Al3 Schematic:

: A12R8 and A13RY from 75 to 20 ohms.

heading in TRUTH TASLE to read "V2 = OUTPUT OF OP .\vaP U3(6)" in place of U2(6).

Page 8-44, A15 Component Locator:
Replace with attached Figure 1.

Page 7-2, Paragraph 7-21:
Add the following sentence, “An HF Part No. 05326-00033 adapter plate will -
also be required for mounting 36-pin remote programming connectordl0.

Page 6-17, Tabla 6-1

: A18L3; 05303-80001, 1 COIL, FXD, RF PEAKING, 28480, 05303-80001.
: "FACTORY SELECTED" to A18R34 add AI1BR42 “Description”.

With these changes A18 assembly 05327-60033 is “SERIES 1428A"
Page 8-49, Figure 8-20, A18 schematic:

: asterisk(*) adjacent to A18R22, A18R23, A18R29, A18R30, and A18R40.

In Table 6-1 for these resistors add "FACTORY SELECTED VALUE" to description.

Add A18L3 in series with A18U3{13) output 1ine. Output circuit trace is
cut and one end of A18L3 is connected to the juncticn of A18U3(13) and
A18R34. The other end of AI8L3 is connected to the junction of A18R44
and the coil from Al18R42.

Change series number at top of A8 schematic diagram to "SERIES 142BA"

Change dc voltages at A18U2(3) from 0.65V to 0.9V and voltage at A18U3(3)
from 0.9V to 0.8 volts.

Page 8-~57, Figure 8-24, Schematic:
A16R7 from 3830 to 4630 ohms.
SERIES at top of schematic from 1244 to 1428.

Page v, List of Figures and Pace 8-53, Figure 8-22:
caption to read "Option 004, J10 Remote Programming Cable Assembly and
Option 003, J9 Digital Recorder Cable Connections".
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Page 1-4, Table 1-3, Specifications:
paragraph pertaining to “Short-Term Fluctuation * under "Time Base" heading

Page 8-65, Figure B-23, Option 004 Schematic:
the following NOTE:

NOTE
SCRVICING THIS ASSEMBLY IS ACCOMPLISHED BY REMOVING THE
BOARD FROM THE FRONT PANEL AND MATING IT TO THE AMPLIFIER
BOARDS, WHICH HAVE BEEN ELEVATED USING TWO 15 PIN EXTENDER
BOARDS éHP PART NO. 506ﬂ-0049%. THIS ALLOWS ACCESS TO BOTH
SIDES OF THE ASSEMBLY, RE-ATTACHING GREEN WIRE TO CABLE
PT'1 IS NECESSARY TO ALLOW FRONT PANEL CONTROL.

Page 5-6, 4. PULSE OPERATION:

In step a. set LEVEL (A) to "SLIGHTLY +" in place of PRESET

step ¢ to read "Adjust pulse generator for positive output for 10 Miz
repatition rate, 15 ms pulse width for 3.3 volts peak-tp-peak indication

on oscilloscope"”

step d to read "Adjust counter LEVEL A control until counter tri ?ers and
counts. Check that counter displays the repetition rate, count ? ght. flashes,
and trigger A larp is ON. Record on test card”.
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CHARGE )

Page 1-5, Table 1-3, Specifications for OPTIONS
Add tc Option 001: 8 digit display. "Part of standard instrument;
discontinued as an Option.”

Add to Option 003: Digital Output (for numerals and polarity only).
"Discontinued as an Option and included as part of the standard instrument.”

Page 1-5, Table 1-3, Specifications for OPTIONS . .
Delete Optfon 010 Temperature Compensated Oscillator, This Option is
discontinued and is no longer available,

Page 7-1, Oﬂtions and Manual Changes:
Paragraph 7-14, Delete second sentence
Paragraph 7-18, Add ~ “"Part of Standard Instrument; Discontinued as
an Optien"
Paragraph 7-22, Add - "Part of Standard Instrument; Discontinued as
an Option".

Page 6-9, Table 6-1, A9 Replaceable Parts:
Replace A9 Table for 05326-60008 with table for 05326-60026 A9 on
Page 6~18 of Table 6-2.

Page 6-20, Table 6-2
Add parts for Option 003 as part ¢f standard instrument.

CHANGE 2 (1645U) (53278 ONLY)

Page 5-10, Table 5~4, Paragraph 5 Prescaler Adjustments:

Change paragraph 5-g to read as follows: “"Reduce output level until
counter's display becomes unstable. Alternately adiust A1BR3 an? A18R53
for a stable disrlay. Repeat ?rocedure until unable to obtain a stable
display. Increase signal level until display just becumes stable and
make any final adjustments of AT8R2 and AIBR53."

Rage 6-15, Table 6-1, AlE Replaceable Farts
Change A18R34 from 0698-8073 (1600 Ohms) to 0698-5178; RESISTUR-FXD
1500 OHMS 5% .125W CC
Add A18R53; 2100-2633: RESISTOR YAR 7000 OHMS 10% COMP SIDE ADJ
Add A18R54 and A18R65; 0698-3374; RESISTOR-FXD 20 OHM 5% ,125W°CC
Add A18R58; 0698-6283: RESISTOR-FAD 10 OHMS 5% .125W CC

Page 6-16, Table 6-1, AI8 Replaceable Parts
' Add A18C30» 0160-3879; CAPACITOR-FXD 0.01yF 20% 100 VOCW CER
Change R18R22 and A18R23 from 0698-4131 (56 ohms) to 0698-3111; RESISTOGR~FXD
30 OHM 5% .125W CC
Change A18R29 and A18R30 from 0698-5103 (430 Ohms) to 0698-5177;
RESISTOR-FXD 820 OHM 5% .125W CC
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Page 6-16 and 6-17, Table 6-1, A18 (05327-60033) Replaceable Parts:
Add A 18R57; 0698-3113; RESISTOR FXD 100 OHM 5% ,125W CC

Page 6-21, Table 6-2
Add A1C15; 0160-3878; C Fxd 0.001F 100VDC,

Page 8-49, Figure 8-20, A18 Prescaler Assembly Schematic:

Add A18C30 {0.0IuF) between common and the "+5V" end of A18R34.

Add A18RS3 (100C Ohms) varjable resistor between +5.2V and -5.2Y. Connect
Junction of A18C30 and A18R34 to arm of A18R53 in place of "+5Y" as
shown on schematic diagram,

Change value of A18R34 from 1600 to 1500 ohms.

Change A18R22 and A18R23 from 56 to 30 ohms.

Change A18R29 and A18R30 from 430 to 820 ohms.

Add A18RE4 (20 ohms) in series between ATC'2 pin 11 and the junction of
A18R23, A18R30 and A18U3 pin 5.

Add A18RS5 (20 ohms) in series between A18U2 pin 14 and the junction of
A18R22, A18R29, and A18U3 pin 4.

Add asterisk (*) adjacent to A18R54 and A18RSS.

Add A1BRS6 (10 ohmsz in series between AI8UT pin 2 and the junction of
A18U2 pin 5 and AI8R6,

Change "SERIES" number at top of schematic to "1645u".

Add 100 ohmt resistor R57 in serfes with +5V input to pin 10 of SCHMITT
TRIGGER Al18U3.

*xx CHANGE 3

Page 6-6, Table 6-1
Change A6C8 to Part No. 0160-0299 C. FXD 0.0018yF 200vV.
Add A6C13 Part No. 0180-1735 C. FXD .22F 35V.

Page 6-8, Table 6-1
Change A7R15 to Part No. 0683-3915 R. FXD 390 ohms 5% .25WT,
Change A7R16 to Part No. 0683-1525 R. FXD 1.5Kehms 5% .26WT,

Page 6-15, Table 6-1
Change A16R7 to Part No. 0698-3155 R. FXD 4.63K ohms 1% .125.

Page 6~16, Table 6-]
Change A17R21* to Part No. 0698-3150 R. FXD 2, 37K ohms 1% (now select on test).

Page B8-21, Figure 8-9
Change C8 to 0.0018.
Add C13 (connected pin 5 of U4B to ground).

Page B-29, Figure 8-10
Change R15 to 380.
Change R16 to 1500.
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Model No. 5326/278 05326-90043

Page 8-47, Figure 8-19
Change R21 to 2370 and asterisk to indicate select a Test.
Change Voltage at collector of Q4 to read 0.80V -+ 0.85YV.

Page 8-57, Figure 8-24
Change R7 to 4630.
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