Please do not upload this copyright pdf document to any other website. Breach of copyright
may result in a criminal conviction.

This pdf document was generated by me Colin Hinson from a Crown copyright document held
at R.A.F. Henlow Signals Museum. It is presented here (for free) under the Open Government
Licence (0.G.L.) and this pdf version of the document is my copyright (along with the Crown
Copyright) in much the same way as a photograph would be.

The document should have been downloaded from my website https://blunham.com/Radar,

or any mirror site named on that site. If you downloaded it from elsewhere, please let me
know (particularly if you were charged for it). You can contact me via my Genuki email page:
https://www.genuki.org.uk/big/eng/YKS/various?recipient=colin

You may not copy the file for onward transmission of the data nor attempt to make
monetary gain by the use of these files. If you want someone else to have a copy of the file,
point them at the website. (https://blunham.com/Radar). Please do not point them at the
file itself as it may move or the site may be updated.

It should be noted that most of the pages are identifiable as having been processed by me.

| put a lot of time into producing these files which is why you are met with this page when you
open the file.

In order to generate this file, | need to scan the pages, split the double pages and remove any
edge marks such as punch holes, clean up the pages, set the relevant pages to be all the same
size and alignment. | then run Omnipage (OCR) to generate the searchable text and then
generate the pdf file.

Hopefully after all that, | end up with a presentable file. If you find missing pages, pages in the
wrong order, anything else wrong with the file or simply want to make a comment, please
drop me a line (see above).

It is my hope that you find the file of use to you personally — I know that | would have liked to
have found some of these files years ago — they would have saved me a lot of time !

Colin Hinson
In the village of Blunham, Bedfordshire.



AP 117D-1003-1B3D1

ELECTRONIC COUNTERS

(HEWLETT PACKARD
5254L AND J12 5254L)

SERVICE MANUAL
SCALE OF REPLACEMENT PARTS

BY COMMAND OF THE DEFENCE COUNCIL

Michaet Cao

(Ministry of Defence)

SPONSORED FOR USE IN THE

ROYAL AIR FORCE by D SIGS (AlR)
Publications authority: DATP/MOD{PE)
Service users should send their comments through
the channel prescribed for the purpose in:

AP 3158 Vol.2 Leaflet No.D6

A.L.1, Sept.74 Prelim
. Page 1/2



AP117D-1003-1B3D!

ASSOCIATED PUBLICATIONS

Electronic counters (Hewlett Packard 5254L AP117D-1003—-1A
and J12-5254L) operating manual

Frequency converter 6625--99-972—3960 AP117D—-1003-1C3D2
{Hewlett Packard 5253B)

Prelim
A.L.1, Sept. 74
P Page 5/6



3ATA4

SERVICE MANUAL

ELECTRONIC
COUNTER

52451

THIS MANUAL COVERS A
SPECIAL MODIFICATION |

OF THE INSTRUMENT.
SEE INSIDE COVER |

HEWLETT (h

PACKARD

Gv26 dH



HEWLETT ﬁ PACKARD

CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. 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 facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
materials and workmanship. This warranty applies for one year from
the date of delivery, or, in the case of certain major components listed
in the operating manual, for the specified period. We will repair or
replace products which prove to be defective during the warranty

period. No other warranty is expressed or implied. We are not liable
for consequential damages.

For any assistance contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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OFERATING AND SERVICE MANUAL

MODIFICATIONS
SPECIFICATION J12-5245L

ELECTRONIC COUNTER

Spocification J12-5240L is a stondar I’t" Model 52450 Electronic Counter with the
{foltowing modificntions:

1. Dusal Capacitor CHA aud coils L1 and L2 are vrepiaced by a Filtron Co, Inc.
No. FAT041 Vne filter assembly (ﬂ, Part No. 81006-0353). With this elec-
trical charge plus numerougs mechanical modifications to previde improved
shielding, the counter will meet MIL-I-6181D radiation intericrence limits

*'hﬂr' used v, il

ha pluz-in unit which is modificd 1o meel these same inter-

7it
ts. I a plug-~in is not uscd, the blank pancl should be in place.

crence limi
2.  The AC SIGNAL INPUT and DC SIGNAL INPUT conneoctors are moved to
the rear., The coaxizl cable used for this conmection increases inpul cap-
acity by approximaltcly 25 pf and reduces instrument sensitivily to 260

millivolis,

TIME BASE IXT connector J3 is moved to the rear panel. The 0.1 Hz to
1 MHz output frequencies normally available from this connector is still
available bul mny be reduced in amplitude., The 1 MHz signal will have a
peak-to-peak amplitude of 0.5 volt. Frequencies below 1 MHz will have an
amplitude of 1.0 volt peak-to-peak.

3.  An additional BNC connector marked FEED THRU is added on the rear.
This rear connector is wired through a length of 50 ohm coaxial cable to
an added frout-punel BNC connector marked FEED THRU., The connector
on the rear of the instrument may be used to feed a signal into a plug-in
unit by a short BNC to BNC cable. The instrument is supplicd with a special
thirteen inch 50 ohin cable assembly for making this connection,

4, START and STOP connectors (BNC) are added on the rear. The START
connector is wired to pin 27 of plug-in conncctor JG6. The STOP connector
is wired to J6 pin 45. These connectors permit rear-pancl input to a mod-
ificd Time Interval Unit such as B Specification J09-52624,

In all other respects thig instrument is electrically identical to the standard instu-
ment,  Therefore, information in the Operating and Scrvice Manuals for the standard
instrument also applies to this special insivument

HEWLETT-PACKARD COMPANY 1501 PAGE MILL ROAD, PALO ALTO, CALITORNIA, U.S A,
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MODEL 5245L

ELECTRONIC COUNTER

SERIALS PREFIXED: 716-

This manualapplies directlyto@ Model 5245L Elec-
tronic Counters having serial prefix number 716.

SERIAL PREFIXES NOT LISTED

For serial prefixes above 716, a change sheetwill be
included with the manual, For serial prefixes below

716, refer to Section V,
OPTIONS

This manual with changes describedin Section V also

applies to Options 02 and 03,
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Foreword

ii

MANUAL CONTENT

This is a Service Manual only. Operating instructions
are outlined in a separate Operating Manual, This Ser-
vice Manual is supplied to help you make best use of
your % Model 5245L Electronic Counter, Seven sections
of information are included as follows:

Section Iis an introduction to the counter, This in-
cludes a table of technical specifications.,

Section Il discusses detailed theory for the circuits
used.

Section III outlines a performance check procedure
to verify operation,

Section IV lists parts for the counter,

SectionV covers available options and manual changes
required to backdate this manual.

Section VI contains adjustment and troubleshooting
procedures which include a self check.

Section VII provides the circuit diagrams for the
counter, These include block diagrams, schematic
diagrams, and some waveforms and voltages.

HOW TO ORDER

To order anOperating or Service Manual for your Elec-
tronic Counter, contact the nearest Hewlett-Packard
Sales and Service Office, Lists are provided at theback
of this manual. Give complete 8-digit serial number
and name of instrument, Comments and suggestions
concerning this manual are welcome at any Sales and
Service Office.

Model 5245L

02349-2
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EMANUAL CHANGES

MODEL 5245L
ELECTRONIC COUNTER

Manual Serial Prefix: 716
Manual Printed: OCT 67

MAKE ALL CORRECTIONS IN THIS MANUAL ACCORDING TO ERRATA BELOW, THEN CHECK THE FOLLOWING TABLE FOR YOUR
INSTRUMENT SERIAL PREFIX (3 DIGITS) OR SERIAL NUMBER (8 DIGITS) AND MAKE ANY LISTED CHANGE(S) IN THE MANUAL.

» NEW ITEM.

SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES

ERRATA Figure 5-1, Page 5-14:
Change: A8 Decimal Point Assembly to HP Part No. 05245-91076.
A9 Measurement Units Assembly to HP Part No, 05245-91077.

Table 5-8, Page 5-15:
Change: A8 to HP Part No. 05245-91076.
A9 to HP Part No. 05245-91077,
A9R1, R3, R5, R7, R1l to 51K ohms 1/2 W, HP Part No. 0686-5135.

Table 5-9, Page 5-17:
Change: A9R1, R3, R5, R7, R9, RI1l to 51K ohms 1/2W, HP Part No. 0686-5135.

Table 4-1, Pages 4-5, 4-6:
Change: A9R1, R3, R5, R7, R9, RI1 to 51K ohms 1/2W, HP Part No. 0686-5135,

Dec. 22, 67 Supplement A for
05245-9022

PRINTED INU S A
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Model 5245L

Section I
Paragraphs 1-1 to 1-10

SECTION 1|
GENERAL INFORMATION

1-1. INTRODUCTION.
1-2. DESCRIPTION.

1-3. The HP Model 5245L Electronic Counter is a
high-frequency general-purpose electronic counter.
The Model 5245L measures frequencies from 0 to 50
MHz, periods from 1 usec to 10 seconds, period
averages from 10 to 100,000 periods, the ratio of two

frequencies, and the multiplied ratio of two frequencies.

1-4. The HP Model 5245L provides these additional
features:

a. Decade scaling to 109 for any frequency to
50 MHz.

b. Standard output frequencies from 0.1 Hz to 10
MHz in decade steps.

c¢. Four-line, binary-coded-decimal output todrive
digital recorder (HP Model 5624A), digital to analog
converter (HP Model 580A/581A), remote readout,
or data processing equipment (1-2-2-4 code; 1-2-4-8
code available; see Section V).

d. Display storage which permits readingto bedis-
played while new count is made.

e. Remote control by external contact closure avail-
able (see Section V).

f. Eight-digit display using rectangular (narrow)

digital display tubes; decimal point position and meas-
urement units displayed automatically.

g. Operation with plug-in units which extend the
basic range and performance of the counter.

02349-2

1-5. The Model 5245L features solid state design,
low power consumption, small size (5-1/4 inch panel
height), light weight (32 1b), easy conversionfor rack
mounting, and modular plug-in circuit boards for
simplified maintenance.

1-6. INSTRUMENT IDENTIFICATION,

1-7. EachModel 5245Lis identified by a two-section,
eight-digit (000-00000) serial number on the rear
panel. The five-digit number is an identification
number unique to each instrument, and the three-digit
number is a serial prefix number, used to document
changes.

1-8. All instruments with the same serial prefix are
the same. The group of instruments to which this
manual applies directly is identified on the title page.
For older instruments (lower serial numbers), make
manual changes listed in Section V., For newer in-
struments, having serial numbers higher than those
listed on the title page, a Manual Change sheet is in-
cluded, describing the required changes. The manual
for an instrument having special electrical modifica-
tion will include an insert sheetdescribing that modi-
fication, Ifachange sheetor special information sheet
is missing, the information can be supplied by any
Hewlett-Packard sales and service office listed at the
back of this manual.

1-9. INSTALLATION AND OPERATION,

1-10. Installation and operation procedures are
covered in Sections II and III of the Model 5245L Op-
erating Manual. An explanation of the Counter's con-
trols and connectors and a self-check procedure is
included in Section VI of this manual (see Figures 6-1,
6-2, and 6-3).

1-1



Section I
Table 1-1

Table 1-1.

Model 5245L

Specifications

FREQUENCY MEASUREMENTS

Range: 0 to50 MHz (dc input), 25 Hzto 50 MHz
(ac input, maximum sensitivity),

Gate Time: 1 usec to10seconds indecade steps.
Accuracy: +1 count + time base accuracy

Reads In: kHz or MHz with positioned decimal
point; units annunciator in line with digital
display.

Self Check: counts 10 MHz for the gate time
chosen by the time base selector switch.

SCALING
Frequency Range: 0 to 50 MHz,

Factor: by decades up to 109, switch selected
on rear panel.

Input: front panel, Signal Input.

Output: in place of time base output frequencies.

PERIOD AVERAGE MEASUREMENTS

Range: Single Period 0to 1 MHz
Multiple Period 0 to 300 kHz

Periods Averaged: 1 period to 10° periods in
decade steps.

Accuracy: +1 count + time base accuracy +
trigger error. *

Frequency Counted:

1 and 10 period 1Hz to10 MHz indecade steps
100 period . . . . . . . . .. 10 Hz to 10 MHz
1, 000 period 100 Hz to 10 MHz
10, 000 period 1 kHz to 10 MHz
100, 000 period 10 kHz to 10 MHz

Reads In: sec, ms, us, with positioned decimal
point; units annunciator in line with digital
display.

Self Check: Gate time is 10 s to1 sec (periods
averaged of 100 kHz); counts 100 kHz from the
time base.

RATIO MEASUREMENTS
Digplays: (f1/fg) times period muiltiplier.

Range: f; -0 to 50 MHz. f9 -0 to1 MHz in
single period, 0to 300 kHz in multiple period;
periods averaged 1 to 10Y in decade steps.

Sensitivity: 0.1 v rms, each input.

*Trigger errorislessthan +0.3% of one period + periods
averaged for signals with40db or better signal-to-noise
ratio.

* After 72 hours of continuous operation.

Accuracy: =1 count of f{ + trigger error* of fq.
f1 is frequency applied to the decimal counters
(enters Time Base Ext. jack on front panel);
f9 is frequency applied to decade dividers
(enters Signal Input jack).

Reads In: Dimensionless; positioned decimal
point for number of periods averaged.

Self Check: Period Average Self Check applies.

TIME BASE
Frequency (internal): 1 MHz,

Stability: Aging Rate - less than 3 parts in 109
per 24 hours. ¥ Asa Functionof Temperature:
lessthan +2 parts in 1010/°C -20°C to +55°C,
As a Function of Line Voltage: less than +5
parts in 1010 for +10% change in line voltage
from 115v or 230 v rms.

Short Term - less than 2 parts in 1010 rms
withmeasurement averaging time of one sec-
ond under constant environmental and line
voltage conditions.

Adjustment: Fine frequency adgustment (range
approximately 4 parts in 10°) and medium
frequency adjustment (range approximately
1 part in 109) are available from the front
panel through the plug-in hole. Coarse fre-
quency adjustment (range approximately 1 part
in 109) is available at the rear of the instru-
ment.

Output Frequencies:

Rear Panel: 0.1 Hz to 10 MHz in decade
steps; switch selected on rear panel; all fre-
quencies available in manual function without
interruption at reset except 100 Hz, 10 Hz, 1
Hz, and 0,1 Hz which are interrupted by
manual reset; 10 kHz to 10 MHz available
continuously in all functions; 1 kHz available
continuously for all functions except 100K
periodaverage; stability sameas internaltime
base; b volts p-p rectangular wave with 1000
ohm source impedance at 1 MHz and lower; 1
volt rms sine wave with 1000 ohm source im-
pedance only at 10 MHz.

Front Panel: 0.1Hz to 1 MHz in decade steps;
selected by Time Base switch; availability as
defined under Output Frequencies above; sta-
bility same as internal time base; 1 v p-to-p.

External Standard Frequency: 1 MHz, 1 volt,
rms, into 1000 ohms required at rear panel
BNC connector.

GENERAL

Registration: 8 digits in-line with rectangular
Nixie® tubes and display storage; 99,999, 999
maximum display; total width of 8 digit display
including illuminated units annunciator and
auto-positioned decimal point indication does
not exceed 7 inches.

® Burroughs Corporation

1-2
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Model 5245L

Section 1
Table 1-1

Table 1-1. Specifications (cont'd)

GENERAL (continued)

Display Storage: Holds reading between samples;
switch overrides storage.

Sample Rate: Time following a gate closing dur-
ing whichthe gate may not be reopenedis con-
tinuously variable fromless than 0. 2 sec to 5
seconds infrequency mode, independent of gate
time; display can be held indefinitely.

Operating Temperature Range: -20°Cto +65°C.

Connectors: BNC type except for BCD output
and power cable.

Signal Input:

Maximum Sengitivity - 100 mv rms.

Attenuation - Step attenuator provides ranges
of 0.1, 1, and 10 volts rms.

Trigger Level Adjustment - Front panel con-
trol has £ 0. 3 volt trigger level range on 0.1
volt position, =3 volt range on 1 volt posi-
tion, and =30 volt range on 10 volt position.
A preset position automatically centers
trigger level at zero volts for all positions
of attenuator.

Impedance - 1 megohm in parallel with approx-
imately 25 pf, all ranges.

Coupling - ac ordc, separate BNC connectors.
AC coupling has 600 vdc, 0. 022 uf capacitor
(-3 dB at approximately 7 Hz).

Overload Protection - Diode clamps protect
input circuit for up to 120 volts rms on 0. 1
volt range, 250 volts rms on 1 volt range,
and 500 volts rms on 10 volt range. Input
resistance under overload conditions (ap-
proximately tentimes minimum sensitivity)
will be greater than 100K ohms on 0. 1 volt
range, and approximately 1 megohm on
other ranges.

Time Base External Input (Front Panel):
Maximum Sensitivity - 100 mv, rms.
Impedance - 10K ohms, approximately 20 pf.

DC coupled.
Overload - Diode clamps protect input circuit
for up to 120 volts, rms.

Output:

4-line BCD 1-2-2-4, "1" state positive. 4-
line BCD 1-2-4-8, available as Option 02
("1 state positive) and Option 03 (''1" state
negative).

0" State Level: -8v.

""1"" State Level: +18v,

Impedance - 100K, each line.

Reference Levels:
Approximately +17v, 350 ohm source.
Approximately -6. 5v, 1000 ohm source.
Output is suitable for systems use or output
devices such as & Model 580A and 581A
Digital-to-Analog Converters and includes
the decimal point and measurementunit for
% 562A Digital Recorder.

Print Command - +13v to Ov step, dec-coupled.

Cable Connector - Amphenol 50-pin57-30500,
1 required.

Hold-off Requirement - +15v min., +25v max.
from chassis ground (1000 ohm source).

Weight - Net 32 1bs (14, 4 kg) with blank plug-in;
shipping, 40 lbs (18, 2 kg).

Power Supply - 115 or 230 volts + 107, 50 to 60
Hz; 95 watts (50 to 1000 Hz operation, special
order).

Accessories Furnished - /7 10503A Cable, 4 feet
long, male BNC connectors. Detachable
power cord, 7-1,2 ft (2040 mm) long, NEMA
plug. Circuit Board Extender.

Dimensions:

OPTIONAL AND SPECIAL FEATURES

Option 02: 4-line BCD 1-2-4-8, ""1" state posi-
tive in lieu of 1-2-2-4 (identical in other re-
spects to above Output data) for digits only.

Option 03: 4-line BCD 1-2-4-8, ""1" state nega-
tive in lieu of 1-2-2-4 (identical in other re-
spects to above Output data) for digits only.

Remote Operation: All functions which may be
programmed from the front panel controls
(in normal use) may be programmed from a
remote location except for the "Sample Rate"
(as defined above) and the sensitivity control
setting. The instrument provides (through
rear panel connectors)all voltages necessary
for remote control. The programming volt-
ages for Time Base and Function control are
low level, -15 volts dc at 5ma per gate. Con-
trol may also be achieved by using an external
-15 volt dc supply. The position of the deci-
mal point and measurements unit may be cor-
rectly illuminated from the remote location,
using +170 volts dc from the internal or an
external supply.

Cable Connector: Amphenol 36-pin 57-30360,
2 required.
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Section II
Paragraphs 2-1 to 2-10

SECTION 11
PRINCIPLES OF OPERATION

2-1. INTRODUCTION.

2-2. This section describes how the Model 5245L
operates., Basic circuitsused in the counter are des-
cribed first (Paragraphs 2-3through 2-24). Operation
of decimal counters and decade dividers is thoroughly
discussed in Paragraphs 2-25 through 2-35, A dis-
cussion of basic counter functions is given next (Para-
graphs 2-36 through 2-43). Pulse timing circuits and
overall operation of the entire counter are discussed
in Paragraphs 2-44 through 2-50, At the end of the
section each assembly is described in order of its
assembly designation (A_ ) (Paragraphs 2-51 through
2-122,)

2-3. THE DIODE.

2-4, GENERAL. Semiconductor diodes are used in
signal-handling circuits and in power supply rectifier
and regulator circuits.

2<5, THE "OR" GATE. Two or more diodes are
sometimes used as an OR gate. The OR gate is a
multiple-input circuit which requires only one input
to produce an output. Figure 2-1A shows some OR
gate configurations,

2-6. THE'"AND'" GATE. The AND gate or coincidence
circuit is a multiple-input circuit which requires the

presence of all input signals to produce an output.

Figure 2-1B shows an AND gate configuration in which
an input signal is passed only when a properly polar-
ized control voltage is applied.

2-7, THE "INHIBIT" GATE. The signal normally
passes through an INHIBIT gate; adding a second signal
closes the gate and prevents the signal from going
through. One of the most common forms of the IN-
HIBIT gate is the series gate shown in Figure 2-1C,
If the diode is biased off, the gate is closed, and pulses
do not reach the decade divider or decimal counter;
when the diode is biased on, the pulses go through the
gate and reach the decade divider or decimal counter.

2-8., LIMITER OR CLIPPER. The limiter or clipper
is a circuit which removes positive or negative peaks
of waveforms. It can be used either as a waveform
shaping circuit or as a protective device to prevent
excessive voltages from reaching a sensitive circuit,
Figure 2-1D shows a limiter which prevents the nega-
tive peak of a pulse from going more negative than
about -0.6 voit, Note that for a conducting silicon
diode the cathode voltage is about 0.6 to 0.8 volt more
negative than the anode,

2-9. CLAMPER OR DC RESTORER. The clamper or
DC restorer is a circuit which establishes either the
positive or negative peak of awaveform at a particular
DC reference voltage; in other words, it provides a
definite baseline voltage for the waveform. Figure 2-1E
shows a clamper which provides a baseline of about
+20 volts for a negative pulse.

02349-1
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2-10, REGULATOR. A diode regulator uses either
the constant reverse-bias breakdown voltage charac-
teristic of a breakdown diode or the constant forward-
bias voltage drop characteristic of a silicon diode.
Power supply reference voltages are generally pro-
vided by breakdown diodes which maintain a constant
voltage when supplied with a reverse-bias voltage
greater than their specified breakdown voltage. Regu-
lated voltages can also be provided by a forward-
biased silicon diode which maintains a constant 0.6 to
0.8 volt drop. Figure 2-1F shows connections for both
types of diodes.

Lo
Lo
B ad
HE
o
“o>
o>
o
“o-
A. “Or” Gate B. “And” Gate | C. “Inhibit” Gate

DIODE CONDUCTS WHILE
CAPACITOR CHARGES

oI} o—IL- ".2,8'_
*T —30— —
— — —
D. Limiter E. Clamper +20v
-V (>-08V) -V (>-56V)
REGULATED REGULATED
f -0.8v f -56V
0.8v 56V
F.Regulator

Figure 2-1. Basic Diode Circuits
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2-11. THE TRANSISTOR.

2-12. GENERAL, Transistors are used throughout
the counter in circuit configurations such as the ampli-
fier, the flip-flop or binary, the trigger circuit, and
the one-shot multivibrator., In the following para-
graphs, basic transistor operation and a few basic
transistor circuits are discussed. These paragraphs
discuss the easily observed changes in currents and
voltages in transistor circuits which help technicians
locate circuit faults but do not attempt todescribe how
transistors work internally.

2-13. BIASING AND CONDUCTION. In a transistor
a small base-to-emitter current controls a large
collector-to-emitter current. A comparison of NPN
transistor and PNP transistor operation is shown in
Figure 2-2B; indicated current represents conven-
tional flow of positive charges external to the tran-
sistor and is not intended to indicate flow of carriers
inside the transistor structure. Notice that the effect
of emitter -base-collector voltages istotally reversed
between NPN and PNP transistors; circuits which are
arranged for an NPN transistor usually function
normally for a PNP transistor if supply voltages are
reversed.

2-14. AMPLIFIERS., Three basic amplifier types
are available (Figure 2-2A). These amplifiers may
be used alone or in combination to form complex
circuits.

2-15, FLIP-FLOP. The flip-flop is a bi-stable two-
trangistor circuit in which one transistor conducts,
holding the other cut off. Each input pulse causes a
reversal of states; that is, the cut off transistor is
turned on and the conducting transistor is cut off, In
the flip-flop shown in Figure 2-3A, Q1 is initially con-
ducting heavily; its collector voltage is only slightly
negative; a near-zero voltage is supplied to the base
of Q2 (junction of R27-28 divider). The voltage drop
across R24 produces a sufficiently negative voltage
at the emitter of Q2 to hold Q2 cut off. With @2 cut
off the R18-R19-R20 divider delivers a negative volt-
age to the base of Q1 to keep it conducting,

2-16. At time t; the positive input pulse cuts off Q1;
the Q1 collector voltage goes negative and drives Q2
into conduction (R27-R28 divider to Q2 base); the Q2
collector voltage and the Q1 base voltage (R19-R20
divider) then become considerably less negative, per-
mitting Q1 to remain cut off. The R26-R27-R28
divider delivers a sufficiently negative voltage to the
base of Q2 to drive it into conduction. In a similar
manner the positive input pulse at time tg cuts off Q2
and starts a sequence of events which ends with Q1
conducting and Q2 cut off. Note that a positive input
pulse has no effect on Q1 if it is already cut off. A
negative reset pulse applied to the base of Q1 returns
the flip-flop to its initial condition (Q1 conducting, Q2
cutoff). The diode CR9 removes the negative pulse
from the differentiated square wave input. Without
this diode, the negative pulse would drive Q1 which
is cut off and the stage would switch from one state

2-2
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A. Amplifier Characteristics
-V -V -V
O, ~»
S
O L
P,
CHARACTERISTIC COMMON COMMON COMMON
BASE EMITTER COLLECTOR
Input Impedance 300-500 5000.-15000 20KQ-500Kn
Output Impedance | 300KQ-500KQ | 30KQ-50KQ 500-10000
Voltage Gain 500-1500 300~1000 <l
Current Gain <| 25-50 25-50
Power Gain 20dB-30dB 25dB-40dB 10dB-20dB
{Emitter Follower)
B. Transistor Biasing
TYPE CUTOFF CONDUCTION
NPN +V +V
MAIN
(CURRENT
ov +V.
COLLECTOR
CONTROL \Y
BASE CURRENT
EMITTER
PNP -v -v
ov. -V,
COLLECTOR —
COR;EOL MAIN
BASE CURRENT CURRENT
EMITTER

Figure 2-2. Transistor Operation

to the other but would not divide by two. The AC
coupling through C2 and C3 insures fast switching.
The DC coupling through R19 and R27 insures bi-
stable characteristics.

2-17. BINARY CIRCUIT. In this manual a flip-flop
which completes its operating cycle and produces an
output pulse after receipt of two similar input pulses
ig called a binary circuit, since it is a counting device
in a binary system. The binary circuit is driven from
a single input which is connected either through a pair
of resistors or through a pair of gating diodes toeach
transistor base.

2-18. TRIGGER CIRCUIT. The trigger circuit is a
limiter or squaring circuit which produces an output
waveform with very fast rise and fall times. The

02349-2
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A. Flip-Flop
-V
l
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INPUT &
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\
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B.Trigger Circuit

W

R2 3; R5
\L OUTPUT

oim NG
INPUT /
h t2
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HYSTERESIS) R
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C. One-Shot Multivibrator

-y
l
R2 S ‘&RS SR7
2 C3 CHARGING S b3
Ql
53 N--COND.
o- c2 y c3
fi \ OQUTPUT
VI ot B je— U,
] Qm Q2 _V__!——k
< 'I
R6 R4
weur O
N
Y %’m
NOTE:

M= INITIALLY CONDUCTING TRANSISTOR

Figure 2-3. Basic Transistor Circuits
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trigger circuit is similar to the flip-flop except that
the RC network in one half is replaced by the input
signal. Capacitor Cl1 bypasses R3 to couple fast
changes in voltage at the Ql collector to the base of
Q2. Either Q1 or Q2 can conduct depending on the
voltage at the input. Note that there is a slight dif-
ference in input voltage (called hysteresis) between
switching with a negative-going input (time t;) and
switching with a positive-going input (time t,).

2-19. ONE-SHOT MULTIVIBRATOR. The one-shot
multivibrator is a circuit which generates a pulse of
some specified duration following the application of
a suitable triggering pulse. The circuit is similar to
the flip-flop except one DC coupling path has been
removed so the circuit is stable only in the state with
Q1 conducting.

2-20. In the typical one-shot multivibrator shown in
Figure 2-3C the following conditions exist during the
initial stable period: the R5-R6 divider delivers a
sufficiently negative potential tothe base of Q1 to hold
Q1 in saturation; the Q1 collector and Q1 emitter are
therefore slightly negative;the R3-R4 divider delivers
the Q2 base an even smaller negative voltagetohold
Q2 cut off.

2-21. Thepositivetriggering pulse at timet; reduces
conduction of Q1; the resulting negative-going voltage
at the Q1 collector is applied to the Q2 base through
the R3-R4 divider (C2 bypasses R3 to provide coupling
for the rapidly changing voltage at the Q1 collector);
Q2 begins to conduct; the resulting positive-going
change in Q2 collector voltage is coupled through C3
to the Q1 base to further decrease Q1 conduction. The
processis regenerative and quickly results in Q1 being
cut off and Q2 being saturated.

2-22. Capacitor C3 now charges at a rate mainly
determined by the values of R6 and C3 (main charge
path: R1-Q2-C3-R5). When the Q1 base voltage be-
comes sufficiently negative, Q1 begins conduction;
the resulting positive-going Q1 collector voltage is
coupled to the Q2 base; the Q2 collector voltage goes
negative and is coupled through C3 to the Q1 base to
further increase Q1 conduction. The process is re-
generative and ends with the circuit in its original
quiescent state, Q1 saturated and Q2 cut off.

2-23, FIELD EFFECT TRANSISTOR (FET). Field
effect transistors have three terminals: source,
drain, and gate which correspond in function to emit-
ter, collector, and base of junction transistors.
Source anddrain leads are attached tothe same block
(channel) of N or P semiconductor material. A band
of oppositely doped material around the channel (be-
tween the source and drain leads) is connected to the
gate lead.

2-24. In normal FET operation, the gate-source
voltage reverse-biases the PN junction, causing an
electric field that creates a depletion region in the
source-drain channel. In the depletion region the
number of available current carriers is reduced as
the reverse-biasing voltage increases, making source-
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drain current a function of gate-source voltage. With
the input (gate-source) circuit reverse-biased, the
FET presents a high impedance to its signal sources
(as compared with the low impedance of the forward-
biased junction transistor base-emitter circuit). Be-
cause there is no input current, FET's have less
noise than junction transistors.
the schematic symbol and biasing for N channel and
P channel field effect transistors.

Figure 2-4 shows

A. FET Amplifier Characteristics

+V
D
G
P
S
CHARACTERISTIC COMMON SOURCE COMMON DRAIN
{Source Follower )
Input Impedance IMQ-15MQ IMQ-15MQ
Output Impedance 50KQ-100KQ IKQ-10KQ
Voltage Gain 10-200 <|
Power Gain 60dB-100dB 40dB-80dB
B. FET Biasing
TYPE
+V +V
N-CHANNEL
> o
DRAIN
0] MAXIMUM INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOURCE
-V '
P-CHANNEL
> <
DRAIN
¢] MAXIMUM INCREASING | DECREASES
GATE CONTROL | CURRENT CONTROL CURRENT
VOLTAGE FLOW VOLTAGE FLOW
SOURCE
Figure 2-4. Field Effect Transistor Operation

2-25. BASIC OPERATION OF DECIMAL
COUNTER OR DECADE DIVIDER

2-26. INTRODUCTIiON. Operation of the decimal
counter circuit and the decade divider circuit is simi-
lar. The difference between the two is in function.
Decimal counter circuits divide the input signal by 10
and actuate the digital display tubes, whereas the
decade divider circuits are used to divide the input

2-4
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signal or the output of the internal oscillator into the
frequencies to be counted or frequencies to provide
the various gate times. Throughout the following dis-
cussion, circuits are referred to as''counters' though
the description applies equally to decade dividers.
Paragraphs 2-25 through 2-29 cover general opera-
tion of the counters with emphasis on counting logic;
Paragraphs 2-30 through 2-32 discuss readout cir-
cuits; and Paragraphs 2-73 through 2-86 discuss
specific decimal counter assemblies and the readout
assembly.

2-27. INPUT ANDOUTPUT FROM BINARY. Figures
2-5Aand2-5B show a flip-flop connected for operation
as a binary circuit (basic flip-flop operation is dis-
cussed in Paragraphs 2-15 and 2-16). Positive input
pulses go to the bases of both transistors and cause
switching by cutting off the conducting transistor.
Negative reset pulses go to the base of onetransistor
and turn it on. Note the letter ""A" near one transis-
tor and "A" (read as "A bar" or 'not A") near the
other. The positive-going transition at the collector
of the A transistor (while switching from A conducting
to A conducting) provides the input to the next binary
circuit.

2-28. CIRCUIT ARRANGEMENT AND COUNT
NOTATION. Figure 2-5C is a block diagram of a
typical four-binary decimal counter. Notice that the
B output is applied to the D, D, and C transistors and
that the D output is applled only to the C transistor.
Each input pulse produces a different combination of
conducting and cut-off stages;there are only 10 allow-
able combinations and each combination represents a
decimal digit. Decimal weighting is the decimal value
assigned, arbitrarily, to the output of a pair when the
plain-letter transistor is conducting,

a. Decimal Count. Decimal weighting used in the
Model 5245L counter is shown in Figure 2-5C,
immediately above each of the four binary stages.
The decimal weight each pair represents is present

only when the plain-letter side (A, B, D, or C) is
conducting; when the barred-letter 51de (A B D, or
C) is conducting, the decimal weight is zero. The
decimal count can be determined by adding the deci-
mal weighting of the four stages. For example, if the
A, B, D, and C transistors are conducting, where A=1,
B=0,D=4,C=2, theoutputis1+0+4+2=1,

b. Binary-coded Decimals. In binary-coded deci-
mal notation, the output is either 1 (when the plain-
letter transistor is conducting)or 0 (when the barred-
letter transistor is conducting). In binary-coded
decimal notation, the order of the binaries is given
so that binary-coded decimals can be written with the
least significant digit to the right. Thus in the system
used in the Model 5245L, the binary-coded decimal
notation normally is given in the order DCBA. {Coun-
ter binaries are shown in the ABDC order on the
schematics and in Figure 2-5C to increase clarity in
showing signal flow,) For the decimal count of 7 used
as anexample in Paragraph a,withD=1,C=1,B = 0,
A =1, the binary-coded- de01malnumberwou1d be 1101

02349-1
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2-29, SEQUENCE. Figure 2-6 shows the counting
sequence for atypical decimal counter, Initially each
binary is in the "0" (reset) state (decimal count =0,
DCBA = 0000)., The following action takes place when
a series of input pulses is applied to the counter,

a. The first pulse switches A to the "1" state
(DCBA =0001=0+0+0+1=1),

b. The second pulse switches A to the 0" state;
the output from A causes B to switch to the 1" state
(DCBA =0010=0+0+2 + 0 =2),

c. The third pulse switches A to the "1" state
(DCBA =0011=0+0+2+1=3),

d. The fourth pulse switches A to the 0" state; the
output from A switches B to the "0" state; the output
from B switches both D and C to the ''1" state; the
resulting signal from C is applied toBand D to return
B tothe 1" state and D tothe 0" state (DCBA =0110).
Although D is connected to C, no switching occurs at
C as a result of the final switching of D since C has
not fully recovered from its recent switching,

e. The fifth pulse switches A to the "1" state
(DCBA =0111=0+2 +2 + 1 =5),

f. The sixth pulse switches A to the ""0" state; the
output from A switches B to the ""0'"" state; the output
from B switches D to the "1" state (DCBA = 1100 =
4+2+0+0=6),

g. The seventh pulse switches A to the "'1" state
(DCBA =1101=4+2+0+1=1).

h, The eighth pulse switchesA tothe "0 state; the
output from A switches B to the "1" state (DCBA =
1110=4+2 +2 + 0 = 8).

i, The ninth pulse switches A to the 1" state
(DCBA = 1111=4+2 +2 + 1 =9),

j. The tenth pulse switches A to the "0" state; the
output from A switches B to the ""0" state; the output
from B switches D tothe "0" state; the output from D
switches C to the "0" state (DCBA = 0000)., When C
becomes 0", C produces an output pulse which serves
asa carrypulseto afollowing decimal counter assem-
bly. The counter is now returned toits original count,

2-30, RESETTING TO ZERO. The reset pulse,
(negative) is applied to the base of the "0" state tran-
sistors (A, B, D, C) in each binary circuit, If the
10" state transistor is conducting, the pulse has no
effect; if the ""0" state transistor is not conducting,
the pulse turns it on, Thus the reset pulse ensures
that all four "0" state transistors are conducting.
Figure 2-7 indicates a decimal counter assembly re-
ceiving a reset pulse, The counter is in the decimal
"4 state (DCBA 0110) and the reset pulse returns the
decimal counter assembly to the decimal "0 state
(DCBA 0000), Decade dividers can be reset as re-
quired to any desired state, since reset inputs are
available at each transistor. Note the difference be-
tween a regular input pulse anda reset pulse: a regu-
lar input signal is positive, and causes a conducting
transistor to cut off; a reset pulse is negative, and
causes a cut-off transistor to conduct.
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A. BINARY CIRCUIT

BINARY A
A
r Y
A 3 T S A
OUTPUT b2 -35v b OUTPUT
) S
o- b3 $
35v—l—-I 4 1= 1 L
-~ Al A -~
RESET
P
TURNS ON ¢ s
Ql :» Ql Q2 :»
s 3
1, <>
<
+15v-
INPUT 0N NOTE:
/I CUTS OFF THE M = CONDUCTING
CONDUCTING TRANSISTOR

AFTER RESET

TRANSISTOR I

B. EQUIVALENT BLOCK FOR BINARY CIRCUIT

- OUTPUT

INPUT

NG |

C. COUNTER BLOCK DIAGRAM

—— BCD WEIGHTING FACTOR ———
| 2 4 2

OQUTPUT

INPUT Lf.__.

FEED-AHEAD

-—

FEEDBACK

Figure 2-5. Basic Four Binary Counter
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DECIMAL COUNTER STATE
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Figure 2-6. Counting Sequence of Four Binary Counter
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2-31. Waveforms showing time relationships for the
counter are given in Section VII; remember that a
driven binary switches only when the input wave is
going positive. (Diode clipping removes negative por-
tion of input).

2-32. ELECTRICAL READOUT. A four-line binary-
coded-decimal output is available from each decimal
counter assembly. A voltage representing the state
of each binary is taken from the collector of each of
the plain-lettered transistors (A, B, C, and D). A
binary ""9" is represented by a relatively positive volt-
age on each line, and a binary ""0" is represented by
a relatively negative voltage on each line. Table 2-1
summarizes the ten allowable combinations which
represent the decimal digits "0 through "9". To
protect the binary circuit from being affected by the
load, each output line includes a 100K ohm series-
connected isolation resistor.

Table 2-1. Four-Line Code Truth Table

negative state
positive state

B A

4-Line Code, ?

o

Digit

Q

QoI xwWwhr-O
HErHEFRFOOOOOOID
b ek A S = OO OO
O D OO
—HoHROHFHOROFO

2-33. DIGITAL DISPLAY. A display matrix, con-
sisting of eight neon input lamps and 18 photoconductive
elements is used to convert the binary-coded-repre-
sentation to a digital representation. The display
matrix is shown in the Decimal Counter schematics,
Figures 7-9, 7-11, and 7-14.

2-34. As indicated in the schematic diagrams, Fig-
ures 7-9, 7-11, and 7-14, the circuit to each nu-
meral in the display is brought through three series-
connected photocell elements. A characteristic of the
photocell element is that it is ahigh resistance element

Section II
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(several megohms)when dark and a relatively low re-
sistance element (less than 7000 ohms) when illumin-
ated. Thus when the three photocell elements which
constitute a circuit path are illuminated, resistance
drops to about 20,000 ohms and sufficient current can
flow to light the display digit. Illuminating elements
for the photocells are neon lamps, one of which is con~
nected in the collector circuit of each of the eight
transistors in the counting circuit; the lamp lights
when the transistor conducts. As explained in Para-
graph 2-30, a four-binary counting circuit has ten
states, ten combinations of conducting and nonconduct-
ing transistors, each combination corresponding to
one digit., Thus there is a pattern of lighted lamps
for each digit. Assigning a binary weight of 1 when
the plain-letter lamp (A, B, C, or D) lights, and a
weight of 0 when the bar lamp (A, B, C, or D) lights,
the lamp pattern for any digit can be determined from
Table 2-1. Figure 7-9 shows the counting circuit with
transistors D, C, B, A conducting. The lamps as-
sociated with these circuits illuminate the photocell
elements in the circuit to the digit 0 display.

2-35. The circuit sequence required to light a lamp
is discussed inthe following paragraphs. The sequence
discussed will have more meaning ifitis remembered
1) that a much higher voltageis requiredto fire a neon
lamp than to maintain illumination in thelamp (for the
lamps used in the Model 5245L. 70 volts for firing
and 55 volts for maintaining illumination), and 2) that
after application of the firing voltage the lamp cannot
fire immediately because of the time required for
ionization. Arrangement of the binary lamp circuit
used in the Model 5245L is indicated in Figure 2-8B.
As will be discussed later, diodes connected between
the lamps make it possible for the circuit to store a
previous count even though the binaries are switching
during the next counting period. In decimal counter
assemblies which do not have this storage feature,
the display changes with each step the binaries take
in setting up the circuit for a given digit. To clarify
certain aspects of the lamp circuit sequence. thelamp
circuit will first be discussed as thoughthere were no
diodes between the two lamps of a binary; this circuit
is shown in Figure 2-84A,

a. Lamp Circuit without Diodes.

(1) As indicated in Figure 2-8A-1, the lamp
associated with the conducting transistor is

RESET TO x B
ZERO g

—V'—

Figure 2-7. Typical Reset Operation in Four-Binary Decimal Counter Assembly
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A.WITHOUT STORAGE

I. RUNNING STATE WITH
TRANSISTOR A CONDUCT-
ING, LAMP A FIRED,
LAMP A EXTINGUISHED.

2 LAMPS CHANGE STATE,
LAMP A FIRED,LAMP A
EXTINGUISHED.

_

- 130V
390K  INSUFFICIENT
VOLTAGE TO_
FIRE LAMP A
55v- 38v
..Q.‘/
+7V le— - 1OV

-130v

|. STORAGE

TRANSISTOR A CONDUCTING.
BUT LAMP A CANNOT FIRE:
LAMP A ON, TRANSISTOR A
NOT CONDUCTING

—-130V

+I19V
-0V

* TRANSFER PULSE
35 MILLISECONDS

B.WITH STORAGE

2. TRANSFER BEGINS

CONDITIONS DURING
INITIAL PERIOD OF
TRANSFER PULSE

-130V
MOMENTARY RISE _
iN VOLTAGE WHILE LAMP A
_ LAMP A IONIZES 390k REMAINS
Bk e
REMAINS ON _73y FIRES
LAMP A (S
IONIZINGN 1
- /7 T
-55V 92V - -55V
+ ‘y
+19v
+18.5V x*
TRANSFER -8V
PULS
REVERSE
|
6K 56K3 (OPEN) 356K
-8v +iov -0V

3. TRANSFER COMPLETE

CONDITIONS DURING
FINAL PERIOD OF
TRANSFER PULSE

55V-
+7V
¥ TRANSFER
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lighted, the lamp associated with the noncon-
ducting transistor is dark. Typically, volt-
ages will be as shown. Since the transistor
associated with the dark lamp is not conduct-
ing, no current is flowing in the circuit of the
dark lamp, and voltage acrossitis established
(a) by the circuit of the conducting lamp and
its transistor, and (b) by the voltage on the
collector of the non-conducting transistor.
This voltage is not high enoughto fire the dark
lamp.

(2) When the binary shownin Figure 2-8A changes
state, the voltage onthe collector of transistor
A (now conducting) drops to -10 volts, while the
voltage on the collector of nonconducting
transistor A rises to +19 volts. Withtransis-
tor A turned off, current through lamp A de-
creases, and the voltage at the junction of the
two lamps rises. Since lamp A cannot fire until
ionized, voltage will continue to rise until the
70-volt firing level is reached; the junction will
reach approximately 73 volts during the ioni-
zation period. After the dark lamp fires, the
voltage across it stabilizes at about 55 volts,
and since the voltage across the otherlampis
now reduced to 38 volts, the other lamp
extinguishes.

(3) Circuit state after lamp A has fired is shown
in Figure 2-8A-2; it is the mirror image of
that shown in Figure 2-8A-1.

b. Lamp Circuit with Diodes. The steady, or
storage, state of the lamp circuit is indicated in
Figure 2-8B-1. The diodes are forward-biased,
effectively connecting the lamps inparallel and clamp-
ing them to approximately -1.5 volts. One lamp is
conducting, the other lamp is dark. Since both lamps
are clamped to -1.5 volts, regardless of the state of
the binary, there will never be sufficient voltage across
the dark light to fire it and it will remain dark until
1) the diodes are reverse-biased and 2) there is con-
duction through the transistor in whose collector cir-
cuit the lamp is connected.

(1) When the gate closes at the completion of the
counting period (see Paragraph 2-95) a -29
volt transfer pulse (see Paragraph 2-99) is
applied to the binary diodes, reverse-biasing
them. With the diodes reverse-biased, the
lamps are disconnected from each other, and
the circuit for each lamp is now completed
through its associated transistor.

(2) If the state of the binary is the same as
that at the end of the previous counting period,
the lamps ‘‘see’’ the voltages required to
maintain them without change. If, however,
the digit is such that the binary state is
changed, the lamps change state. With the
diodes reverse-biased, circuit action is the
same as that described in subparagraph a.
Condition of the circuit during the initial
period of the transfer pulse when voltage
across the dark lamp is increasing is indi-
cated in Figure 2-8B-2; circuit condition
after the lamp has fired is indicated in Fig-
ure 2-8B-3.
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c. Disabling the Storage. Whenthe function selector
is set to MANUAL or the STORAGE switchon the rear
panel is in the off position, the storage feature is
disabled. Circuit action is then described in sub-
paragraph a.

2-36. BASIC COUNTER FUNCTIONS.
2-37. GENERAL.

a. The basic counter circuits are arranged to pro-
vide several functional modes of operation. Each
arrangement includes a main AND gate with 1) a
signal input and 2) a control input, or gating signal.
Following the maingateisa cascaded seriesof decimal
counters which accumulate and display the total num-
ber of pulses which pass through the main gate. The
various modes of operation are discussed in Para-
graphs 2-36 through 2-41.

b. Circuit sequence in the various modes of opera-
tion is similar: pulses pass through the main gate to
the decimal counters for a predetermined time, are
counted and displayed. The difference between ar-
rangements is in 1) the source of the pulses counted,
and 2) the source of the gating signal which establishes
the length of time during which the main gate is open
to pass pulses to the decimal counters.

2-38. TOTALIZING. In the totalizing mode (see
Figure 2-94), the gate flip-flop is controlled by the
FUNCTION switch when it is in the MANUAL START
or MANUAL STOP positions. The decimal counters
count the total number of input pulses applied while
the main gate is held open with the FUNCTION switch
in the MANUAL START position. Switching the FUNC-
TION switch to the MANUAL STOP position closes the
main gate and the number of pulses which came through
the main gate while it was open are displayed.

2-39. FREQUENCY MEASUREMENT. The circuit
arrangement shown in Figure 2-9B permits control of
the main gate by the counter time base. The gate is
opened for a controlled time, therefore the accumu-
lated count represents the number of input cycles or
pulses during this time. Controlled intervals are
from 10 seconds down to 1 microsecond in decade sub-
multiples, selectable with the front panel TIME BASE
switch. The decimal point is automatically positioned
and the readout is in kilohertz or megahertz with the
units in line with the digital display.

2-40. PERIOD MEASUREMENT, The arrangement
shown in Figure 2-9C provides the meansfor meas~
uring the period of the input signal. The period of a
signal is the time required for the completion of one
cycle;the counter displays the time in seconds, milli-
seconds or microseconds. The period measurement
is obtained by making the duration of the gating signal
equal to the period of the input signal, and counting a
train of pulses supplied bythe counter time base. The
displayed count is the number of time-base pulses
which occur during one period of the input signal. For
multiple period measurements, Figure 2-9D, the
input signal is divided bythe selected decadefactor so
that the gating signal is the selected multiple of one
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period. The decimal point is positioned to give the
readout in seconds, milliseconds or microseconds for
a single period of the input signal.

2-41, RATIO MEASUREMENT. As shown in Figure
2-9E, the frequency ratio of two inputs can be meas-
ured by a circuit arrangement similar tothat used for
period measurement. One input signal is applied to
the main gate while the gating signal is made equal to
the period (or decade multiple of the period) of the
other signal. The displayed count represents the num-
ber of cycles of one input which occur during the period
of one cycle (or decade multiple of one cycle) of the
other input,

2-42. STANDARD FREQUENCY OUTPUTS. Multi-
plier and decade divider circuits connected to the
internal 1MHz oscillator provide output frequencies
from 10 MHz to 0.1 Hz (in decade steps) using the
arrangement shown in Figure 2-10.

2-43. SCALER OPERATION. An input can be scaled
by a factor from 10 to 109 (in decade steps) using the
arrangement shown inFigure 2-11. Note that thefirst
two divisions are done by the high-speed decimal
counters which in this case function as decade dividers.

2-44. TIME SEQUENCE.

2-45. GENERAL. Following a counter measurement
there are several operations which occur in a partic-
ular sequence. The pulses which control these oper-
ations and their time relation to eachother are shown
in Figure 2-12. The trailing edge of the gating pulse
(end of count) triggers the one-shot multivibrators
(Paragraph 2-19) which generate these pulses.

2-46. TRANSFER. The transfer multivibrator is
triggered at the end of the gating signal, and it pro-
duces a 35-millisecond pulse. The transfer pulse is
applied to the decimal counters to transfer the new
count to the display. During a measurement function
the count is stored in the storage binaries until the
transfer pulse allows the new count to be displayed.
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1 M 0S¢ NG 35
Wt ——»
05¢ TRIGGER AS

l——- DOA'S ——T

100KC TO 0.1CPS

> DDAS —T START-STOP SIGNAL
> DDAS —l
INT. FREQ
TIME scMITT |—»t CONTROL | ot - pop's
BASE TRIGGER
E. RATIO
LOWER PERIOD
FREQ—] AMP SCHMITT
IRPUT TRIGGER
START-STOP SIGNAL
HIGHER FREQ
FREQ——1 ANP SCHNITT coNTRoL DCA'S
INPUT TRIGGER
Figure 2-9. Basic Counter Functions
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Figure 2-11. Scaler Operation

2-47. SAMPLE RATE. The sample-rate multivib-
rator is triggered at the leading edge of the transfer
pulse; it produces a pulse which may be varied from
55 milliseconds to 5 seconds with the front panel
SAMPLE RATE control. The trailing edge of the
sample rate pulse isdifferentiated to operate the reset
amplifier. The reset pulse resets the decimal coun-
ters and low-frequency decade dividers.

2-48. HOLDOFF. The holdoff multivibrator pro-
duces an output pulse which starts at the leading edge
of the sample rate pulse and lasts until 55 milliseconds
after the end of the sample-rate pulse. The holdoff
pulse disables the gate flip-flop to prevent retrigger-
ing until the sample rate multivibrator timing capac-
itor has completed recharging. A sync pulse from the
gate control circuit (collector of Q1 through C10 or
when in TIME INTERVAL from the start line through
CR7 and C11) gives the holdoff pulse a precise length
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Figure 2-12. Time Sequence
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and prevents the gate flip-flop from being triggered
prematurely. During the slight delay between the end
of the gating pulse and the start of the holdoff pulse,
the gate flip-flop is disabled by an inhibit signal from
the transfer multivibrator.

2-49. OVERALL COUNTER OPERATION.

2-50. The entire counter is shown in a logic block
diagram in Figure 2-13. The front-panel FUNCTION
switch applies a control voltage to selected AND gates
in the function control assembly (A21) to arrange
circuits for each counter function (see tabulation in
Figure 7-2). The front-panel TIME BASE switch
arranges the decade dividers (A28-A34) into two
groups using gate circuits in the time-base control
assembly (A35); the first group produces decade
division of the oscillator (A26) output, and the second
group produces decade division of the counter input
during multiplied period measurements., For details
of inter-connections between circuit modules (assem-
blies) refer to the overall diagram Figure 7-2.

2-51. INPUT SWITCH ASSEMBLY Al.

2-52. The input switch assembly, designated SENSI-
TIVITY (VOLTS RMS) on front panel, is a five-position
switch (CHECK, 10, 1, .1, and PLUG-IN). Refer to
the schematic diagram, Figure 7-3, for circuit de-
tails. Switch functions are listed below.

a. Provides three attenuation steps (X1, X10, X100)
for signal applied to the SIGNAL INPUT connector.
The attenuator output is connected to the input ampli-
fier A19,

b. Connects output of plug-in unit to input ampli-
fier A19 when switched to PLUG-IN position.

¢. Produces gate controls 1, 2, 3, 5, 6, and 27 by
combining switched -15 volts from A3 (FUNCTION
switch); distinguishes between CHE CK and not-CHECK
positions,

d. Combines switched -15 volts from A3 to contri-
bute to generation of gate controls 4, 21, 22, 23, 24,
25, 26, 27, 28, and 29; distinguishes between CHECK
and not-CHECK positions. Switching for these gate
controls is finished in A2 (TIME BASE switch).
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e. Switches +170 volts as first step in generating
lamp control voltages (distinguishes between CHECK
and not-CHECK positions). Further switching is done
by A3, final switching by A2.

2-53. The level control designated -LEVEL+ on the
front panel adjusts the dc input trigger level from
-0.3 volts dc to +0,3 volts dc. Refer to schematic
diagram Figure 7-3 and 7-4 for circuit details,
This control allows the trigger level for input signals
to be adjusted above or below ground potential. The
level control range is increased to +3 volts dc when
the input sensitivity switch is set at 1 volt rms, and
is increased to +30 voltsdc for the 10 volt rms setting,
The maximum counterclockwise position (PRESET)
closes a switch which automatically sets the trigger
level at ground potential for all attenuator positions.

2-54. TIME-BASE SWITCH ASSEMBLY A2,

2-55. The time-base switch assembly (designated
TIME-BASE on front panel) is a 10-position switch
(EXT, 10s, 15, . 1s, 10ms, 1ms, . lms, 10us, 1us, . 1us).
Refer to the schematic diagram, Figure 7-4, for cir-
cuit details. Switch functions are listed below.

a. Produces gate controls 4, 21, 22, 23, 24, 25, 26,
27, 28, and 29 using switched -15 volts from Al
(SENSITIVITY switch).

b. Produces all decimal point control voltages using
switched +170 volts from A3 (FUNCTION switch).
Decimal point control voltages are connected to appro-
priate input terminals on decimal point assembly AS8.

¢. Produces all measurement units control voltages
using switched +170volts from A3. Measurement unit
control voltages are connected to appropriate input
terminals on measurement units assembly AS.

d. Generates reset pulses by momentarily supplying
-15 voltswhile switch is between detent positions, This
resets all counter circuits if time-base selection is
changed during a measurement operation. Reset out-
put is connected to manual reset input of sampling
control assembly (pin 9 of A23).

e. Connects time-base selected frequency from A21
(function control assembly)to EXT connector on front
panel when switch is not in EXT position. Disconnects
selected frequency from EXT connector when switch
is in EXT position.

2-56. FUNCTION SWITCH ASSEMBLY A3,

2-57, The function switch assembly (designated
FUNCTION on the front panel) is a 10-position switch
(MANUAL STOP; MANUAL START; FREQUENCY;
PERIOD AVERAGE for 1, 10, 100, 1K, 10K, and 100K
periods; and REMOTE OR TIME INT). Refer to the
schematic diagram, Figure 7-5, for circuit details.
Switch functions are listed below.
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a. Produces gate controls 7 through 13 by switch-
ing -15 volts from power supply.

b. Contributes to generation of gate controls 1 thru
6 and 21 thru 29.

c. Contributes to generation of decimal point and
measurement units controls from switched +170 volts
from Al (SENSITIVITY switch).

d. Produces start and stopinput voltages (-15 volts)
to gate flip-flop in the gate control assembly (pins 13
and 14 of A23) when switched to MANUAL START and
MANUAL STOP,

e. Shorts sample-rate trigger pulse to ground at
pin4 of A23 when switched to either MANUAL START
or MANUAL STOP. This inhibits operation of the
sample rate and holdoff multivibrators, thereby pre-
venting the reset amplifier from operating in MANUAL
functions. This arrangement allows the accumulation
of counts in the DCA's over several gate openings
during MANUAL operation. Reset is still possible
in the MANUAL function by use of the RESET push
button on the front panel,

f. Opens the transfer-pulse line between the STOR-
AGE switch on the rear panel and the decimal counters
when switched to either MANUAL START or MANUAL
STOP. This prevents display storage operation.

g. Opens inhibit-signal line between the DIGITAL
RECORDER connector on the rear panel and pin 12
of A23 when switched to either MANUAL START or
MANUAL STOP, This prevents undesired triggering
of the holdoff multivibrator which could inhibit the
gate flip-flop.

h. Generates reset pulses by momentarily supply-
ing -15 volts while switch is between detent positions.
This resets all counter circuits if function selection
is changed during a measurement operation, Reset
output is connected to manual reset input of sampling
control assembly (pin 9 of A23).

2-58, MODE SWITCH ASSEMBLY A4.

2-59. The mode switch assembly (designated MODE
on rear panel) is a three-position switch (EXT STD
FREQ 1 MHz, INT STD FREQ, SCALER). Refer to
the schematic diagram, Figure 7-6, for circuit de-
tails. Switch functions are listed below:

a. Connects external 1-MHz standard to trigger-
circuit of the oscillator assembly (A26) when in EXT
STD FREQ 1 MHz position.

b. Connects output of internal oscillator to trigger-
circuit of oscillator assemblywhen in INT STD FREQ
position.
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c. With A5, connects output of first or second deci-
mal counter (A16 or Al7)to trigger-circuit of oscilla-
tor assembly when in SCALER position.

d. Provides AC ground through bypass capacitor
for signals not selected as input for trigger-circuit
of oscillator assembly.

2-60. OUTPUT SWITCH ASSEMBLY AS5,

2-61. The output switch assembly (designated OUT-
PUT on rear panel) includes an amplifier stage and a
nine-position switch (.1 Hz thru 10 MHz and 109 thru
10 in decade steps). Circuit details are shown in the
schematic diagram, Figure 7-6. Switch functions
are listed below:

a. Provides standard frequency signals at OUTPUT
connector from counter time base if MODE switch is
not set to SCALER position. Normally provides all
frequencies from .1Hz to 10 MHz in decade steps but
frequencies of 100 Hz and below are interrupted when
counter is reset, and availability of frequencies of
1 kHz and below depends on setting of FUNCTION
switch.

b. Provides scaling of input signals byfactor of 10
to 109 (in decade steps) at the OUTPUT connector
when MODE switch is set to SCALER and FUNCTION
switch is set to MANUAL START.

c. Amplifies selected output for all selections (ex-
cept standard frequencies of 1 MHz and 10 MHz and
scaler ratioof 10and 100; amplifier isdisabled by +13
volt bias supplied when these outputs are selected).

2-62. POWER SUPPLY: RECTIFIER ASSEMBLY A6;
REGULATOR ASSEMBLY AT,

2-63. GENERAL. Several supplies are included in
the 52451, Their characteristics are tabulated in
Table 2-2.

Note

In the following discussion complete refer-
ence designations are used toidentify compo-
nents. This is to prevent confusion between
reference designations of power-supply com-
ponents located on the chassis and components
located on the rectifier assembly (A6) and
regulator assembly (A7). For example, "R1"
would refer to a component located on the
chassis, while "ATR1" would refer to a com-
ponent located on the regulator assembly.
Complete designations are used when con-
fusion might exist between chassis compo-
nents and circuit-board components.

2-14
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Table 2-2. Power Supplies

Supply Regulated Remarks
-156 v Yes Series reg
+13 v Yes Series reg
+20 v Yes Series reg
-130v No -150 vref to +20 v
+170 v No +150 v refto +20 v

2-64. PRIMARY POWER. As shown in Figure 7-7
either 115- or 230- volt AC power is connected through
an LC filter (C54A, C5B, L1, L2), fuse F1 and front-
panel power switch S3B (part of SAMPLE RATE con-
trol) to the primary of power transformer T1 and T2.
Moving slide switch S4 on the rear panel to the left
exposes ''115" and connects the primaries in parallel
for 115-volt operation. Moving the slide switch to the
right exposes ''230" and connects the primaries in
series for 230-volt operation. Transformer T1 sup-
plies power for continuous operation of the crystal-
oven-heater control circuits; note that turning off the
counter does not turn off the powerto the crystal oven,
Fan motor Bl is connected across a single primary
winding; T2 functions as an autotransformer to supply
115-volts to Bl when the instrument is connected for
230-volt operation.

2-65. MINUS 15-VOLT SUPPLY. The regulated -15
volt supply consists of a full-wave rectifier (A6CR1
through A6CR4) whose output is smoothed by filter
L3-C6, regulated by Q2, and further filtered by ATC2,
The ATR4, ATR5, ATR6 divider supplies a sample of
the regulated output to ATQ2 which amplifies and
inverts variations in the sample. The ATQ2 output
controls driver A7Q1 which in turn controls regulator
Q2. Potentiometer ATR5 permits adjustment of the
regulated output voltage by providing a means of ad-
justing A7Q2 bias.

2-66. REGULATOR OPERATION, Operation may
be traced as follows: Suppose the output voltage tends
to shift toward -14 volts. This causes the voltage at
the ATQ2 base to go in a positive direction resulting
in a decrease of conduction and a negative swing in
ATQ2 collector voltage; driver A7Ql increases con-
duction (A7Q1 emitter and Q2 base voltage go negative);
regulator Q2 increases conduction and returns the
output voltage to ~15 volts,

2-67. OTHER REGULATOR COMPONENTS. Break-
down diode ATCR1 provides a 6.8-volt reference to
the emitter of A7TQ2. The ATR1-A7Cl network pro-
vides phase correction for stability during transients.

2-68. -130 VOLT AND +170 VOLT SUPPLIES. Two
conventional full-wave rectifiers supply unregulated
+170 volts and -130 volts. Each rectifier circuit pro-
vides a 150-volt output (filtered by C7 and C8), but
the circuits are referenced to +20 volts so the actual
output voltages (relative to ground)are +170 volts and
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-130volts. Note that the -130volt supply is the source
for shunt regulator ATCR2 which provides -56 volts
to the -15 volt regulator circuit,

2-69. +13-VOLT AND +20-VOLT SUPPLIES. The
+13-volt supply (@3, ATQ3, and ATQ4; see schematic
Figure 7-T) is similar to the -15 volt supply des-
cribed in Paragraph 2-65, The only significant dif-
ference is that the negative leg is grounded while the
positive leg provides the regulated output. The +20
volt supplyis obtained by adding a 7 volt source to the
+13 volt supply. The T volt regulator consists of Q4
and A7Q5, both acting as emitter followers. A 7 volt
zener diode and a bias adjustment circuit provide the
reference voltage for this supply.

2-70. DECIMAL POINT ASSEMBLY AS8.

2-T1. INPUT. The decimal point assembly holds
eight neon lamps which are located to the left of each
digital display tube on the front panel, Lamps are
designated 0 through7 from right toleft as seen look-
ing at the front panel. The decimal point control signal
consists of +170 volts applied tothe desired lamp input.
Control is supplied either from the TIME BASE switch
or the lower REMOTE CONTROL connector on the
rear panel.

2-72., OUTPUT. A group of OR gates converts the
decimal point control signal from decimal form to
binary-coded decimal (BCD) form which is supplied
to the DIGITAL RECORDER connector on the rear
panel., As an example, suppose decimal point 5 is
lighted; a positive signal passes the OR gates and
limiters to the A, B, and C output lines, thus pro-
viding a 0111 (in the order DCBA) output to the
DIGITAL RECORDER connector. For circuit details
refer to the schematic diagram, Figure 7-8.

2-73, MEASUREMENT UNITS ASSEMBLY A9.

2-T74., INPUT. The measurement units assembly
holds six neon lamps which are located on the front
panel at the right end of the counter display. Lamps

are designated MC, KC, SEC, mS, 1S, and *(asterisk).

As with the decimal point assembly, the measurement
units control signal consists of +170 volts applied to
the desired lamp input. Control is supplied either
from the TIME-BASE switch or the lower REMOTE
CONTROL connector on the rear panel.

2-75. OUTPUT. A group of OR gates converts the
measurement units control signal from decimal form
to BCD form, just as is done in the decimal point as-
sembly. The digitwhich is printed for each measure-
ment unit is given in a table along with the schematic
diagram, Figure 7-8. Print wheels are available for
Hewlett-Packard recorders sothat the correct meas-
urement units symbol can be printed directly.

2-76. 600 kHz DECIMAL COUNTER
ASSEMBLIES A10-A15,

2-T7. Thedecimal counter is shown inblock diagram
form in Figure 2-14A. The input circuit to binary A
includes steering diodes CR9 through CR12. These
diodes gate the input pulse sothat it is applied only to
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the conducting transistor. For example, if the binary
is in the "1" state (Q1 cut off, Q2 conducting), CR9 is
reversed biased by approximately 30 volts while CR10
is slightly forward biased. The next input pulse is
therefore steered tothe base of conducting transistor
Q2. Note the inclusion of clipper diodes CR13 and
CR16 through CR18; they permit only positive pulses
to be delivered to the input base of each transistor,
In Al15 only, CR13 also functions as the main signal
gate, Operation of the basic circuits is discussed in
the paragraphs listed in Table 2-3. Circuit detials
are given in the schematic diagram Figure 7-9.

Table 2-3. Basic Operation Summary of
Four-Binary Counter

Area Paragraph Reference
2-25 through 2-29

Binary circuit and
counting logic

Resetting 2-30
Electrical readout 2-32
Digital display 2-33 through 2-35
Decimal point 2-10
Clipper diodes 2-8

2-78. 5 MHz DECIMAL COUNTER ASSEMBLY A16,

2-79. Theb MHz decimal counter operates in a man-
ner similar to the low frequency counter described in
Paragraph 2-76. The circuits have been modified by
the use of: a) high frequency transistors; b) reduced
time constants inthe interstage coupling network; and
¢) steering diodes. The input circuit to binary A in-
cludes steering diodes CR9, CR10, CR20, and CR21,
These diodes gate the input pulse so that it is applied
only tothe conducting transistor. For example, if the
binary is in the 1" state (Q1 cut off, Q2 conducting),
CRY is reversed biased by approximately 30 volts
while CR10 is slightly forward biased., The next input
pulseistherefore steered tothebase of the conducting
transistor Q2. (See Figure 7-11.)

2-80. 50 MHzDECIMAL COUNTER ASSEMBLY A17.

2-81. GENERAL. The 50 MHz decimal counter as-
sembly is shown in Figure 2-16. Operation of basic
circuits isdiscussed inthe Paragraphs listed in Table
2-3. Circuit details are given in the schematic dia-
gram, Figure 7-13.

2-82. GATED INPUT. Five AND gates route the in-
put signal tothe propertransistorbase for each count:
feedback is not used. Each of these gates is labeled
to indicate the results of an input pulse passed by that
gate For example, the first input pulse is passed by
gate A (diode gate A is forward biased by the negative
collector voltage of transistor A) This negative pulse
turns off transistor A which turns on transistor A.
In the same way gate A passes the second pulse turn-
ing on transistor A. On counts 2, 4, 6, 8, and 0 (10)
the input pulse passed by gate A is amplified and ap-
plied to the inputs of gates B. B. and C. Gate B con-
ducts whenboth an input pulse is present and transistor
B is not conducting (this occurs on counts 2 and 8).
Gate B conducts when both an input pulse is present

and transistors B and C are both turned off (this

2-15
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occurs on counts 6 and 0). Gate C conducts when an

input pulse is present and transistors B and C are
both turned off (count 4).

2-83. OUTPUT. The common emitter amplifier in-
verts the output and provides the voltage gain nec-
essary to drive the 5 MHz counter assembly.

2-84. 50 MHZ READOUT ASSEMBLY A18.

2-85. GENERAL. The 50 MHz readout assembly (A18)
receives the binary-coded decimal output from the
50 MHz decimal counter A17; it provides both front-
panel digital display and amplified binary-coded-
decimal signals. Circuit details are shown in the
schematic diagram, Figure T-14.

2-86. AMPLIFIERS. Transistors Q1 through Q8 are
arranged in four pairs (amplifiers A, B, D, and C).
Each amplifier pair controls a pair of neon lamps in
the display matrix (for detailed discussion of digital
display see Paragraphs 2-33 through 2-35.

2-87. AMPLIFIER OPERATION. As an example of
amplifier operation, suppose that the A input became
relatively negative, equivalent to binary '"0'", conduc-
tion through Q1 would decrease, resulting in a rela-
tively negative voltage at the Q1 emitter and a rela-
tively positive voltage at the Q1 collector, thus per-
mitting the A neon lamp to light; the output of Q1,
coupled to Q2 by way of emitter resistor R22 and
voltage divider R20-R21, results in conduction of Q2,

Model 5245L

the Q2 collector voltage therefore becomes relatively
negative, representing binary ""0", and is supplied as
the A output. Operation is reversed upon receipt of
a relatively positive input (binary '"1") and results in
lighting of the A neon lamp and supplying a relatively
positive A output, representing binary '"'1'". The B
amplifier (Q3-Q4), the D amplifier (Q5-Q6), and the
C amplifier (Q7-Q8) operate in a similar manner.

2-88. INPUT AMPLIFIER ASSEMBLY A19-A20,

2-89. Diodes CR2, CR6, CR4, and CRT together with
current source resistors R25 and R26 provides two
low voltage sources that functiontogether with limiting
diodes CR1and CR3 to provide protection while main-
taining 1 megohm input resistance up to 2.8 volts
peak-to-peak (same voltage as the 4 on diodes), Since
the input resistance of the limiting diodes in parallel
with the temperature matched field effect transistor
(FET) pair is much greater than 1 megohm, the input
resistance is determined by the resistors in the
attenuator A1,

2-90, The LEVEL control supplies a voltage to the
second input without a gain change. Transistors Q2A
and Q3 are a standard feedback pair used in differ-
ential operation with feedback pair Q2B and Q4. The
feedback provides small loading onthe source follow -
ers, wide bandwidth, and stable gain., The second
differential pair provides gain with temperature sta-
bility and is a current sourceto drive the twisted pair
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cable leading to the trigger on the function control
assembly A21. The loaded twisted cable optimizes
voltage gain, minimizes capacity effects, and isolates
signal ground current. See Figure 7-17 for circuit
details.

2-91, FUNCTION CONTROL ASSEMBLY A21.

2-92. GENERAL. The function control assembly,
Figure 2-17, switches the counter logic circuits to
perform the various counting functions, The signal
which is counted by the decimal counting assemblies
is switched tothe high frequency trigger by one of the
input gates; 1, 2, 4, or 6. The resulting pulses are
gated by the main gate and thendrive the 50 MHz DCA,
Al17. The signal to control the main gate is switched
to the period trigger by input gates 3 or 5. The re-
sulting pulses either drivethe gate control assembly,
A22 directly through gate 12 or are divided by the
decade divider assemblies and then drive the gate
control through gate 13.

2-93. SIGNAL FLOW. The following outline gives
signal flow for each measurement function. In each
case the control signal to the main gate is on during
counting.

a. MANUAL. The input signal from Al9 passes
through gate 2, amplifier Q1, high frequency trigger
Q3-Q4, pulse amplifier QY9, main gate Q10-Q11, and
pulse amplifier Q13 to the gated signal output.

b. MANUAL CHECK. Same as MANUAL except
gate 2 is off and gate 1 is on so that the selected fre-

Section II
Paragraphs 2-91 to 2-93

quency from decade dividers passes through to gated
signal output.

c. FREQUENCY. Input signal path same as for
MANUAL. Selected frequency passes through gate 3,
emitter follower Q2, period trigger Q5-Q6, and gate
12 to the gate triggering output.

d. FREQUENCY CHECK. Same asfor FREQUENCY
except gate 2 is off and gate 6 is on so that a 10 MHz
signal passes to gated signal output.

e. PERIOD. Selected frequency from the time base
control assembly A35 passesthrough gate 1, Q1, trig-
ger Q3-Q4, Q9, main gate Q10-Q11, and Q13 to the
gated signal output. The input signal from Q19 passes
through gate 5, Q9, period trigger Q10-Q11, and gate
12 to the gate triggering outputs.

f. PERIOD CHECK. Same as PERIOD except that
gate 5 is off and gate 3 is on so that the selected fre-
quency (always 100 kHz for PERIOD CHECK) from the
time base control assembly A35 passes to the gate
triggering output.

g. MULTI-PERIOD. Same as PERIOD except that
gate 12 is off and gate 13 is on. The output of the
period trigger Q5-Q6 is divided by the chainof decade
dividers. The output of the proper divider drives the
multi-period trigger Q7-Q8, and passes through gate
13 to the gate triggering output.

h. MULTI-PERIOD CHECK. Same as MULTI-
PERIOD except that gate 5 is off and gate 3 is on so
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that the selected frequency (always 100 kHz) from the
time base control assembly A35 becomes the driving
signal for the second group of decade dividers.

2-94, CIRCUIT DETAILS. Refer to the schematic
diagram, Figure 7-18, for circuit details. The basic
AND gate description given in Paragraph 2-6 applies
to the gate circuits, but note that gates 1 through 6
consist of two diodes. The gates are turned on (sig-
nal passes) when -15 volts is applied to the control
input to forward-bias the diodes; the gates are turned
off (signal blocked) when the -15 volts is removed so
that the fixed bias supply (from +13 volts) reverse-
biases the diodes. The main gate, Q10-Q11, is open
when the gating signal amplifier Al2 is off, allowing
the pulses from amplifier Q9 to switch the current
flowing through Q10 to Q11 and to the output pulse
amplifier Q13. The main gate is closed when Q12 is
conducting which turns off transistors Q10 and Q11.
Thus the pulses from Q9 are not allowed to drive the
output pulse amplifier Q13.

2-95, GATE CONTROL ASSEMBLY A22.

2-96. GENERAL. The main function of the gate con-
trol assembly is to generate the gating signal (which
controls the main gate in A21) and the sampling trig-
ger (which starts the sample-rate multivibrator in
A23). Refer tothe block diagram, Figure 2-18, during
the following discussion,
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2-97. SIGNAL FLOW. The gate flip-flop (Q4-Q5) is
normally held in its off state (in this state, it holds
the main gate closed, preventing counting) by the hold-
off signal from A23 which is applied through Q6. The
first gate triggering pulse which occurs after the end
of the holdoff pulse is amplified by Q1 and steering
amplifier Q2 and operates the gate flip-flop to its on
state. The next gate triggering pulse turns the gate
flip-flop off through Q1 and Q3. (In MANUAL opera-
tion -15volts is applied as a start or stop signal thru
CR1 or CR2 to turn the gate flip-flop on or off.) The
gate flip-flop output (positive pulse)is amplified with-
out inversion by split-load amplifier Q7 and passed on
to A21 as the gating pulse. The trailing edge of the
inverted output from Q7 triggers the transfer one-shot
multivibrator (Q8-Q9)which produces a 30-millisecond
output pulse; the negative pulse output is supplied di-
rectly from the multivibrator as the print command
pulse (negative transition tells digital recorder to
accept BCD information from counter); the positive
pulse output from the multivibrator is a)immediately
fed back to the gate flip-flop as a hold-off signal thru
Q6 to prevent retriggering of the gate flip-flop until
the regular holdoff signal from A23 is generated about
a microsecond later, b)delivered to A23 for amplifi-
cation as the transfer pulse, and c) amplified and in-
verted by Q10. The Q10 output is delivered to A23
as the sampling trigger pulse. (In MANUAL operation
the sampling trigger output is shorted to ground by
the FUNCTION switch). The negative pulse outputs
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of both the gate flip-flop and amplifier Q10 are com-
bined, then amplified by All to drive the front-panel
GATE lamp; the GATE lamp is therefore on during
the gating signal plus 30 milliseconds; this ensures
a visible flash from the lampevenfor very short gates.

2-98. CIRCUIT DETAILS. Refer to the schematic
diagram, Figure 7-19, for circuit details. All cir-
cuits are conventional; flip-flop operation is described
in Paragraphs 2-15 and 2-16, and one-shot multi-
vibrator operation is described in Paragraphs 2-19
thru 2-22. The steering amplifiers (Q2 and Q3) are
common-base amplifiers; one amplifier (whose col-
lector is connected to the collector of the conducting
flip-flop transistor) cannot operate because of low
collector voltage; the other amplifier (whose collec-
tor is connected to the collector of the cut-off flip-flop
transistor) amplifies the gate triggering pulse and
supplies it to the receptive flip-flop transistor.

2-99. SAMPLING CONTROL ASSEMBLY A23.

2-100. GENERAL. During normal operation, the
sampling control assembly receivesthe positive trans-
fer pulse and the sampling trigger pulse from A22;
its outputs are a) the amplified and inverted transfer
pulse, b) reset pulses for the decimal counters and
decade dividers, and c) the holdoff signal which pre-
vents retriggering of the gate flip-flop in A22. Refer
to the block diagram, Figure 2-19, during the fol-
lowing explanation.
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2-101. TRANSFER PULSE. The positive transfer
pulse is amplified without inversion by Q1, then amp-
lified and inverted by Q2. During manual reset (RE -
SET pushbutton pressed or FUNCTION or TIME-BASE
switches operated) -15 volts is amplified and inverted
by Q1, then amplified and inverted by Q2 to produce
a manually generated equivalent of the transfer pulse.
Action of other circuits resets all decimal counters
to zerobefore the reset contacts open;then the voltage
on the transfer pulse line transfers the zero count to
the front-panel numerical display.

2-102. RESET. The negative transition of the samp-
ling trigger pulse from A22 normally triggers the
sample-rate one-shot multivibrator and starts opera-
tion of all sample-rate control circuits. Multivibrator
feedback is through quick-recovery amplifier Q7,
capacitor C4, and emitter follower Q5. The sample-
rate output pulse duration is controlled by the SAMPLE
RATE potentiometer andis variable between 55 milli-
seconds and 5 seconds. When the SAMPLE-RATE
control is operated to the HOLD position (completely
clockwise), the multivibrator provides a continuous
output. An amplified output is taken from Q7, differ-
entiated (leading edge is selected), amplified by Q8,
and supplied asthe DCAreset pulse and the DDA reset
pulse. If manual resetoccurs during the sample-rate
multivibrator cycle, the multivibrator is quickly re-
turned toits quiescent state as a result of the -15 volt
input through CR3.
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2-103, HOLDOFF. A secondoutput from the sample-
rate multivibrator is amplified by Q10 to drive the
holdoff one-shot multivibrator (Q11-Q12). The holdoff
multivibrator output consists of a positive pulse which
normally begins about 1 microsecond after the end of
the gating signal and ends 55 milliseconds after the
end of the sample-rate pulse. A holdoff pulse is also
generated as a result of manual reset (-15volts from
manual reset line through CR6 and Q9 to Q11-Q12) so
that counting cannot start until after reset switching
transients have ended.

2-104. CIRCUIT DETAILS. Refer to the schematic
diagram, Figure 7-20, for circuit details. Inhibit
amplifier Q3 is in series with the Q4 collector; inhibi-
tion of the sample-rate multivibrator occurs whenQ3
is cut off by a positive inhibit signal (whicheffectively
disconnects the Q4 collector). At the end of the multi-
vibrator cycle, recovery amplifier Q7 conducts heavily
to discharge C4 rapidly in preparation for the next
cycle. RefertoParagraphs 2-19 thru 2-22 for a basic
one-shot multivibrator discussion.

2-105. OSCILLATOR AND OVEN A24, A25, A26.

2-106. GENERAL. Crystal oven assembly A24, oven
control assembly A25, and the first portion of oscil-
lator assembly A26 provide anextremely stable 1 MHz
signal. The second portion of A26 amplifies and shapes
either the internally generated 1 MHz, an externally
supplied 1 MHz, or, for scaler operation, the output
of the decimal counter A17 or A16. Refer tothe sche-
matic diagram, Figure 7-21, during the following
explanation.

2-107. CRYSTAL OVEN ASSEMBLY A24. The crys-
tal oven assembly is a thermally insulated chamber
which contains a heating element, a temperature
sensing circuit, and a 1 MHz piezo-electric crystal.

2-108. OVEN CONTROL ASSEMBLY A25. The oven
control assembly includes oscillator A25Q1 which pro-
duces a 3kHz output whose amplitude is controlled by
the temperature-sensing element in the oven. The
oscillator output is amplified by A25Q2, detected to
produce a DC level whose amplitude is inversely pro-
portional to oven temperature. The DC level is amp-
lified and applied to the heating element in the oven.
The oven control assembly contains its own power
supply which operates continuously whenever power
is connected to the counter.

2-109. OSCILLATOR ASSEMBLY A26. The oscilla-
tor assembly includes the Q1 oscillator circuit which
is connected tothe 1 MHz crystal in A24. The 1 MHz
oscillator output is amplified by A26Q2, A26Q3, and
A26Q4. A portion of the A26Q4 output is detected and
applied to A26Q1 as AGC so that power dissipation in
the crystal can be held at a constant low value, An-
other portion of the A26Q4 oufput is supplied to the
rear panel MODE switch where it usually is switched
through to amplifier A26Q5 and trigger A26Q6-A26Q17.
Outputs of 1 MHz are takenfrom both A26Q5 and A26Q6-
A26Q1.

2-22
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2-110. CIRCUIT DETAILS. Refer to the schematic
diagram, Figure 7-21, for circuit details. The oscil-
lator A25Q1 is controlled by the Wien bridge in A24.
Positive feedback from the A25Q2 emitter through
A24R1-A24C6 to the A25Q1 emitter maintains oscil-
lation at the frequency of maximum feedback, which
occurs at that frequency for which the A24R1-A24C6
phase shift equals the A24R2-A23C7 phase shift (about
3kHz). Degenerative feedback is provided from the
A25Q2 emitter and the A24RT1-A24R3-A24R4 divider
to the A25Q1 base; an increase in oven temperature
lowers the resistance of RT1, thus increasing degen-
erative feedback and lowering oscillator output; like-
wise, a temperature decrease results in increased
degenerative feedback to produce increased oscillator
output. The detector is a voltage doubler circuit;
A25C2 charges fully through the negative half cycle,
and then discharges through A25CR2 in series with
the driving source during the positive half cycle.
Capacitor A25C4 between the collector and base of
A25Q4 dampens sudden DC voltage swings and filters
any AC component from the detected signal. The
A26Q1 oscillator is a modified Pierce oscillator; its
base is maintained at a DC level from the A26R1-
A26R2 junction; AGC current is supplied to its emit-
ter from the A26CR1-A26CR2 detector (voltage
doubler) which is referenced to the A26R1-A26R2
junction. Limiter A26CR5 holds signal extremities
to within about 0.6 volt of ground potential (see Para-
graph 2-8). Operation of the trigger circuit (A26Q6-
A26QT7) is discussed in detail in Paragraphs 2-18.

2-111. MULTIPLIER ASSEMBLY A27,

2-112. Thel to 10 MHz multiplier assembly consists
of X2 multiplier @1, X5 multiplier Q2 and amplifier
Q3. Circuit details are shown in the schematic dia-
gram, Figure 7-22. Divider R4-R5 and emitter
resistor R6 provide optimum DC bias to Q1 for effic-
ient frequency doubling; likewise, divider R8-R9 and
emitter resistor R10 provide optimum DC bias to Q2
for efficient fifth-harmonic generation. The inter-
stage coupling transformers (L1-12, L3-L4, and L5-
L6) include capacitive dividers in their secondary
circuits (C8-C9, C13-C14, and C19-C20) for inter-
stage impedance matching.

2-113, 5-MHz DECADE DIVIDER ASSEMBLY A28.

2-114. The 5MHz decade divider assembly reduces
the frequency of its input by a factor of ten (normally
1 MHz to 100kHz). Basic operation is identical to that
described for the 5 MHz decimal counter (Paragraphs
2-176 through 2-79), except that there is no displayed
count. Refer to the schematic diagram, Figure 7-23,
for circuit details.

2-115. LOW-FREQUENCY DECADE DIVIDER
ASSEMBLY A29-A34.

2-116. A block diagram of a typical decade divider
is shown in Figure 2-14B. A decade divider is an
arrangement of four cascaded binaries (flip-flop) so
that for every ten input pulses there is one output

02349-1



Model 5245L

pulse. Consequently, when a frequency is applied to
the input of the decade divider, the first binary divides
it by two (since the first pulse switches the binary to
the opposite state and a second pulse is required to
return it to its original state) and again by two in the
second binary (making a total division by four) and
so on, with an expected total division of sixteen at the
output of the fourth binary. The desired division by
ten is obtained by a feed-ahead pulse to the fourth bi-
nary and feedback pulses to the second and third bi-
naries. Therefore, after the eighth input pulse is
received the binaries will be in a state as if they had
counted fourteen pulses. Then, when the ninth and
tenthpulses are received the desired final output pulse
is produced. Operation is similar to that described
for the decimal countersdiscussedin Paragraphs 2-76
and 2-77 except that there is no display array con-
nected to the binaries. Note that A31 through A34 are
supplied with a reset input sothat onlya certain num-
ber of input pulsestothe decade dividers are necessary
after reset before an output is produced. Refer tothe
schematic diagram Figure T7-24, for circuit details.

2-117. TIME-BASE CONTROL ASSEMBLY A35.

2-118. GENERAL., The purpose of the time-base
control is to a) lower the output impedance of the 10
MHz signal from multiplier A27; b) select a frequency
between 0.1 Hzand 10 MHz as controlled by the TIME
BASE switch, and c¢) provide a multiplied period sig-
nal when the FUNCTION switch selection is between
10 and 100K PERIOD AVERAGE. Inhibit gates 7 thru
11 (CR8, CR11, CR14, CR17, and CR20) are normally
open; a control voltage to turn one of these gates off
is applied only for multiplied period measurement.
Multi-period gates 7 thru 11 (CR9, CR12, CR15, CR18,
and CR21) are normally closed; one only is opened for
multiplied period measurements. Selected frequency
gates 21 thru 28 are controlled by the TIME-BASE
switch.

2-119. SELECTED FREQUENCY CONTROL. For all
operating functions except PERIOD AVERAGE CHECK,
gates 21 thru29 are onfor the TIME BASE selections
listed in Table 2-4. For example, if the TIME BASE
switch is set to 1 ms, the control voltage is applied to
gate 25, turning it on and permitting the 1kHz signal
from A30 to be amplified by Q11 and Q12; the ampli-
fied 1 kHz is supplied as the selected frequencyto A21.

Table 2-4. Normal Time Base Control

Gate Control On Time Base Switch
21 10s
22 1ls
23 0.1s
24 10 ms
25 1 ms
26 0.1 ms
27 10 us
28 1yus
29 0.1 us
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{For PERIOD AVERAGE CHECK, gate 27 is on, re-
gardless of TIME BASE selection,and 100kHz is sup-
plied as the selected frequency. )

2-120. MULTIPLIED PERIOD CONTROL. Control
voltages for gates 7 through 11 are supplied only for
multiplied period measurements, as listed in Table
2-5. These control voltages select one to give steps
of decade division for the period signal supplied by
A21., Example 1: The FUNCTION switch is set to
10-PERIOD AVERAGE; gate control 11 is on, turning
off inhibit gate 11 (to prevent further division of the
signal from A26)and turning on multi-period gate 11;
the amplified period signal from Q1 is passed thru
CR21, divided by ten in A34, and supplied thru Q10
as the multiplied period signal. Example 2: The
FUNCTION switch is set to 1K-PERIOD AVERAGE;
gate control 9 is on, turning off inhibit gate 9 and
turning on multi-period gate 9; the amplified period
signal from Q1 is passed through CR15, divided by
ten in A32, passed by CR17, divided in A33, passed
by CR20, divided in A34, and supplied through Q10
as the multiplied period signal.

Table 2-5. Multiplied Period Control

Gate Control On Function Switch

100K PERIOD AVE

8 10K PERIOD AVE
1K PERIOD AVE

10 100 PERIOD AVE
11 10 PERIOD AVE

2-121. GATING CONFLICT. A few combinations of
TIME BASE and FUNCTION switch selections produce
overlapping decade-divider requirements. For ex-
ample, a TIME BASE selection of 0.1s and a FUNC-
TION selection of 10K-PERIOD AVERAGE turns on
gate control 23 and gate control 8; the expected selected
frequency of 10 Hz is not supplied through CR16-Q7
since the frequency-dividing chain is blockedat CR11;
the counter display is therefore meaningless. An
alarm for unallowed switch combinations of this sort
is given by the lighting of an asterisk (*) at the right
end of the front panel display. The asterisk is also
used to indicate two other non-useful control combin-
ations: 1) TIME BASE of 0.1 psand frequency FUNC-
TION, and 2) TIME BASE of 10 SEC and PERIOD
function. The asterisk lamp (in A9) is controlled by
switching contacts on both the TIME BASE and FUNC-
TION switches.

2-122. CIRCUITS. Refer to the schematic diagram,
Figure 7-25, for circuit details. Most of the gates in
A35 are of the type described in Paragraph 2-6, but
gates 28 and 29 are two-diode AND gates, described
in Paragraph 2-94., The inhibit gates (CR8, CRI11,
CR14, CR17, and CR20) are similar to conventional
AND gates except that they are always on (forward-
biased diode)in the absence of the control voltage and
off (reverse-biased diode)when the control voltage is
applied.
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Section III
Paragraphs 3-1 to 3-2

SECTION 11l
PERFORMANCE CHECK

3-1. GENERAL. The In-Cabinet Performance
Checks, Table 3-2, and Performance Check Test
Card (to be filled out during incoming inspection),
pages 3-11a thru 3-11d, verify specifications and pro-
vide permanent record of the performance of each
instrument. The In-Cabinet Performance Check,
Table 3-2, and the Self-Check Procedure, Figure 6-1,
verify proper operation of all circuits in the Model
5245L Electronic Counter and may be used:

a. as part of an incoming inspection check of in-
strument specifications;

b. periodically, for instruments used in systems
where maximum reliability is of utmost importance;

c. as part of a troubleshooting procedure to locate
malfunctioning circuits, and

d. after anyrepairs or adjustments, before return-
ing instrument to regular service.

3-2. VARIABLE LINE VOLTAGE. During the Per-
formance Check, Table 3-2, the Model 5245L should
be connected to power sourcethrough a variable volt-
age device so that line voltage may be varied +10%
from nominal (115 or 230 Vac) to assure proper op-
eration of the Counter under various supply conditions.

Table 3-1. Recommended Test Equipment

Instrument Type

Required
Characteristics

Use

Instrument
Recommended

Oscilloscope

50 MHz bandwidth, dual
trace plug-in, ext
sync capability .

Observe waveforms during
troubleshooting and adjust-

ment. Performance Check.

HP Model 175A
Oscilloscope

HP Model 1750B
Dual Trace Vertical
Amplifier

HP AC-21C Voltage
Divider Probe (two)

HP 10003A 10:1 Probe

Test Oscillator

Continuously variable from
10 Hz to 50 MHz, 100 mV
output.

Performance Check

HP Model 204B
Oscillator

HP Model 606A Test
Oscillator

Low Frequency
Generator

Continuously variable from
2 Hz to 10 Hz, 100 mV
output.

Performance Check

HP Model 202A Low
Frequency Function
Generator

Pulse Generator

1 usec wide, 1V negative,
1 kHz repetition rate .

Performance Check

HP Model 212A Pulse
Generator

Primary Standard
Oscillator

100 kHz or 1 MHz sine
wave, accuracy of { £5
x 10-10 per 24 hours.

Check accuracy of Counter
time base
Performance Check

HP Model 107BR

Variable line volt-
age source with
meter

Variable from 103 to 127
Vac (207 to 253 Vac).

Performance Check

DC Voltmeter

0V to +170V, 10 megohm
input impedance, 1%
accuracy.

Troubleshooting and
adjustments

HP Model 412A

Power Amplifier

DC to 10 MHz, 10 dB gain.

Performance Check

Dymec DY-2460A/
DY-2460A-M2

Power Supply

0V to +20V

Performance Check

HP Model 721A

02349-2
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Section III Model 52451
Tables 3-1 and 3-2

Table 3-1. Recommended Test Equipment (cont'd)

Required Instrument
Instrument Type Characteristics Use Recommended
Counter 10 MHz, 100 mV sensitivity, | Performance Check HP Model 5245L
+1 count + time base.
Mixer 10 MHz, 50 impedance, Performance Check HP Model 10514A
40 mW sensitivity max.
Impedance 1000 ohms to 50 ohms Performance Check
Transformer
Digital to Analog 1-2-2-4 BCD code Performance Check HP Model 581A
Converter
Strip-Chart Performance Check Moseley 680
Recorder
Low-Pass Filter 1 kHz Performance Check
Frequency Precision signal source Performance Check HP Model 5100A/5110A
Synthesizer 0 to 50 MHz
Coax Attenuator Variable from 0 to 120 dB Performance Check HP Model 355D
in 10 dB steps
Coax Attenuator Variable from 0 to 12 dB Performance Check HP Model 355C
in 1 dB steps

Note: The Variable Coax Attenuators are used to adjust the output signal level of the
Frequency Synthesizer and should be used with the Frequency Synthesizer for
all checks.

Table 3-2. In-Cabinet Performance Check

FREQUENCY MEASUREMENTS

1. RANGE: DC coupled: 0 to 50 MHz
AC coupled: 25 Hz to 50 MHz

DC INPUT
a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to .1 s
FUNCTION to FREQUENCY
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT and to Oscilloscope input
with BNC "T" connector. The oscilloscope is used to monitor the input signal.

c. Vary frequency of Frequency Synthesizer from 0 to 50 MHz at 0. 1V rms (0. 28 V peak-to-peak).

d. To check for pulse operation, connect Pulse Generator to DC INPUT connector of Counter with
normal recommended load. Set Pulse Generator for 1 usec, 1 volt pulse of the polarity used to
adjust the trigger bias with a 500 pps repetition rate. Vary -LEVEL+ control until count is
obtained.
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Model 5245L

Section III

Table 3-2

Table 3-2. In-Cabinet Performance Check (cont'd)

AC INPUT

Repeat the procedure given for DC INPUT in steps a through e with the input signal connected to the AC
Input. Frequency range 50 MHz to: 1) 25 Hz lower range on 0. 1 attenuator setting, 2) 5 Hz lower
range on 1 attenuator setting, with 1 volt input, and 3) 0.5 Hz lower range on 10 attenuator setting,
with 10V input.

GATE TIME: selectable from 1 microsecond to 10 seconds.

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 1 us
FUNCTION to FREQUENCY
-LEVEL+ to PRESET

b. Connect Frequency Synthesizer output to Counter DC SIGNAL INPUT.
c¢. Set Frequency Synthesizer for 10 MHz at 0.1V rms.

d. Rotate TIME BASE switch counterclockwise through 10s gate position and observe counter reading
for each setting. Record results on test card.

ACCURACY: -1 count, + time base accuracy.

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 1 us
FUNCTION to FREQUENCY
-LEVEL + to PRESET

b. Allow Counter to warm up for 72 hours. Internal crystal should be stabilized and calibrated to
1x108toa primary standard.

c. Connect output of Frequency Synthesizer (calibrated to 1x 108 to a primary standard) to the
Counter DC INPUT.

d. Set Frequency Synthesizer to 50 MHz at 0. 1V rms.

e. With TIME BASE switch in the 1 s position, the Counter should count 50 MHz +1 count. Record
accuracy on test card.

f.  Change the TIME BASE switch to the 10s gate position. The Counter should count 50 MHz + 12 counts.

Record accuracy on test card.

. OUTPUT DISPLAY: 8 significant figures with decimal point units of measure (kHz or MHz).

SELF-CHECK: counts 10 MHz for the gate time chosen by the TIME BASE switch.

a. Use Self-Check procedure; see Figure 6-1, page 6-4,
b. Record results on test card.

SCALING

1.

RANGE: 0 to 50 MHz

a. Set Counter controls as follows:
SENSITIVITY to . 1V
SAMPLE RATE glightly clockwise out of POWER OFF
TIME BASE to 10s
FUNCTION to MANUAL START
- LEVEL + to PRESET
MODE (rear panel) to SCALER
OUTPUT (rear panel) to SCALER RATIO 10

02349-3
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Section III Model 5245L
Table 3-2

Table 3-2. In-Cabinet Performance Check (cont'd)

b. Connect output from rear panel SCALER RATIO OUTPUT jack to Oscilloscope or another 5245L.
c. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.

d. Set Frequency Synthesizer for 50 MHz at 0.1 V rms. The scaled output should be 5 MHz. Record
results on test card.

2. FACTOR: Dby decade selectable from 10 to 109,

a. Set Counter controls as follows

SENSITIVITY to .1 VOLT

SAMPLE RATE to slightly clockwise out of POWER OFF,
TIME BASE to 10 sec.

FUNCTION to MAN START.

- LEVEL + to PRESET

MODE (rear panel) to SCALER

OUTPUT (rear panel) to SCALER RATIO 10.

b. Connect rear panel SCALER RATIO OUTPUT to the Oscilloscope or another Counter.
¢. Connect the output of the Frequency Synthesizer to the Counter DC SIGNAL INPUT.
d. Set Frequency Synthesizer output for 50 Mhz at 0. 1V rms.

e. Rotate rear panel OUTPUT switch through SCALER RATIO positions from 10 through 109. The
OUTPUT should reduce by a factor of 10 for each setting. Record results on test card.

PERIOD MEASUREMENTS

1. FREQUENCY RANGE SINGLE PERIOD: 0to 1 MHz

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to .1 usec
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.
c. Set Synthesizer Frequency for 1 Mhz at 0.1V rms.

d. Counter should display 1 us, with decimal point correctly positioned and measurement unit
displayed. Record results on test card.

2. FREQUENCY RANGE MULTIPLE PERIOD: 0 to 300 kHz.

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to 10 sec.
FUNCTION to PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.
¢. Set Frequency Synthesizer for 300 kHz at 0. 1V rms.

d. Rotate TIME BASE switch clockwise to .1 us observing count. Switch FUNCTION switch to 10
PERIOD AVERAGE and rotate TIME BASE switch counterclockwise through 10 sec observing count
at each setting. Repeat rotation of TIME BASE switch at each position of PERIOD AVERAGE
switch. Record results on test card.

This check also checks Item 5, OUTPUT DISPLAY.
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Table 3-2

Table 3-2. In-Cabinet Performance Check (cont'd)

3. PERIOD MEASUREMENT ACCURACY: =1 count + time base accuracy + trigger error where the
trigger error is expressed as +0.3% over 1 period divided by the number of periods averaged for
signals with a signal to noise ratio of greater than 40 dB.

a. Set Counter controls as follows:

SENSITIVITY to .1 VOLT

SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to .1 usec

FUNCTION to 1 PERIOD AVERAGE

- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.
¢. Set Frequency Synthesizer for 1 MHz at 0.1 V rms.

d. Counter should display 1 us = 1 count. Record results on test card.

4. PERIODS AVERAGED: 1 to 10° periods in decade steps.

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to .1 usec
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer Counter DC SIGNAL INPUT.
c. Set Frequency Synthesizer for 300 kHz at 0.1V rms.

d. Rotate FUNCTION switch from 1 PERIOD AVERAGE through 100K (105) PERIOD AVERAGE and
observe count in each setting. Record results on test card.

5. OUTPUT DISPLAY: 8 significant figures with decimal point and units of measure (sec, ms, or us).

This is checked by Item 2 , FREQUENCY RANGE MULTIPLE PERIOD. I check is satisfactory,
mark test card OK.

6. SELF CHECK: Gate time is 10 s to 1 sec (periods averaged of 100 kHz); counts 100 kHz from the
time base.

Use Self Check Table 6-5, page 6-5. Record results on test card,

FREQUENCY RATIO MEASUREMENTS

1. F1 FREQUENCY RANGE: 0 to 50 MHz

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to EXT.
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect Frequency Synthesizer to Counter TIME BASE EXT connector and set output to 0.1V rms.
c. Connect HP 5245L 100 Hz OUTPUT STD FREQ to Counter AC SIGNAL INPUT (F2 INPUT).

d. Observe ratio of F/1 MHz by selecting F1 on Frequency Synthesizer as shown in table on the
following page; record readings.
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Table 3-2

Table 3-2.

Model 5245L

In-Cabinet Performance Check (cont'd)

F1

50 MHz
10 MHz
1 MHz
100 kHz
10 kHz
1 kHz
500 Hz
100 Hz

F2

100 Hz
100 Hz
100 Hz
100 Hz
100 Hz
100 Hz
100 Hz*
100 Hz

Ratio F1/F2

500, 000
100, 000
10, 000
1,000
100

10

5

1

2. F2 FREQUENCY RANGE: 0 to 300 kHz.

a. Set Counter controls as follows:

b. Connect Frequency Synthesizer set for 1 MHz (F{) at 0.1V rms to the Counter TIME BASE EXT

connector,

c. Connect Low Frequency Generator to Counter DC SIGNAL INPUT. Vary Low Frequency Generator

from 2, 5, and 10 Hz at 0. 1V rms. Observe Counter display for ratio F1/F2.

test card.

d. Replace Low Frequency Generator with Synthesizer and set to frequencies as shown (F2). Use
1 MHz from OUTPUT STD FREQ for F1.

SENSITIVITY to .1 VOLT

SAMPLE RATE to slightly clockwise out of POWER OFF

TIME BASE to EXT.
FUNCTION to 10 PERIOD AVERAGE.
- LEVEL + to PRESET

F2 Ratio F1/F2
2 500000
5 200000
10 100000
100 10000
1 kHz 1000
100 kHz 10
300 kHz 3

Record readings on test card.

Record results on

3. MULTIPLE PERIOD: 1 to 10° in decade steps.

a, Set Counter controls as follows:

80

SENSITIVITY to .1 VOLT

SAMPLE RATE to slightly clockwise out of POWER OFF

TIME BASE to EXT
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

Connect Frequency Synthesizer set to 1 MHz (F1) at 0. IV rms to Counter TIME BASE EXT input.
Connect Oscillator set to 100 kHz at 0,1V rms to Counter DC SIGNAL INPUT.
e. Counter should display the ratio of F1/F2 = 1 count.

Record results on test card.

TIME BASE: FREQUENCY (INTERNAL): 1 MHz

1. Stability: Aging Rate: Less than 3 parts in 109 per 24 hours.

As a function of line voltage: less than =5 parts in 1010 for changes of + 10%.
As a function of ambient temperature: less than + 2 parts in 1010 per °C from

-20°C to +55°C.

3-6
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Table 3-2

Table 3-2, In-Cabinet Performance Check (cont'd)

2. TIME BASE-Output-FRONT PANEL: 0.1 Hz to 1 MHz in decade steps; 1V peak-to-peak. (See
specifications Table 1-1.)

a. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 1 us
FUNCTION to FREQUENCY

b. Connect Oscilloscope to EXT input jack.

c. Oscilloscope should display 1 MHz rectangular wave of 1V peak-to-peak. Record on test card
the frequency and amplitude of the TIME BASE output.

d. Set the TIME BASE switch to each position, 10 us through 10s. The displayed frequency should
decrease by a factor of 10 for each successive setting of the TIME BASE, The amplitude should
be 1V peak-to-peak for all settings. Record on test card frequency and amplitude of TIME BASE
output for each successive setting.

3. TIME BASE-Output-REAR PANEL: 0.1 Hz to 10 MHz in decade steps 5V peak-to-peak rectangular
wave with 1000-Q source at 1 MHz and lower; 1V rms sine wave
with 1000-Q2 source impedance only at 10 MHz. (See specifications
Table 1-1.)

a. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
MODE (rear panel) to INT STD FREQ
OUTPUT (rear panel) to 10 MHz 10

b. Connect Oscilloscope to the OUTPUT connector (J5) on the rear panel.
c. Oscilloscope should display 10 MHz at 1V rms. Record the frequency and amplitude on test card.

d. Set the OUTPUT switch to each position, 1 MHz 102 through .1 Hz 109. The displayed frequency
should decrease by a factor of 10 for each successive setting of the OUTPUT switch.

INPUT ATTENUATION
1. Range: Three ranges 0.1, 1.0, and 10 volts.

a. Set Counter controls as follows:
SENSITIVITY to .1 VOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to .1s
FUNCTION to FREQUENCY
- LEVEL + to PRESET

b. Connect Oscillator to Counter DC SIGNAL INPUT, Set Oscillator for 100 kHz at 100 mV
(., 1V) rms. Counter should count and display 100 kHz,

c. Change Counter SENSITIVITY to 1,0 volt. Increase Oscillator output to 100 kHz at 1V rms,
The Counter should count and display 100 kHz, Record results on test card,

d. Change Counter SENSITIVITY to 10 volts, Increase Oscillator output to 100 kHz at 10V rms,
The Counter should count and display 100 kHz. Record results on test card,

DISPLAY STORAGE

a. Set Counter controls as follows:
SENSITIVITY to CHECK
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to . 1s
FUNCTION to FREQUENCY
STORAGE (rear panel) to OFF
- LEVEL + to PRESET
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Table 3-2

Table 3-2. In-Cabinet Performance Check (cont'd)

Counter should count 10, 000. 000 kHz. The change in count should be visible on each digital display
tube.

Set Counter STORAGE switch to the STORAGE position. The Counter should count, display, and
hold 10, 000, 000 kHz count providing a continuous display of the most recent count. Record results
on test card.

SAMPLE RATE

1. Sample Rate: Variable from less than .2 sec to greater than 5 seconds,

Set Counter controls as follows:
SENSITIVITY to CHECK
SAMPLE RATE to POWER OFF
TIME BASE to 10 ms
FUNCTION to FREQUENCY
- LEVEL + to PRESET

Connect Oscilloscope to J11 Pin 48,

Turn the Counter SAMPLE RATE control slightly clockwise out of POWER OFF, and note that the
Counter turns on,

With the SAMPLE RATE control in maximum position (ccw), observe with oscilloscope the negative
pulse duration between gate closing and the following gate opening; it should be less than 200 milli-
seconds {. 2 sec).

Increase the SAMPLE RATE control clockwise to minimum sample rate. Observe with Oscilloscope
the negative pulse duration between gate closing and the following gate opening; it should be more
than 5 seconds.

Set the SAMPLE RATE control to the Hold position. The last Counter reading should remain dis-
played indefinitely. Record results on test card.

DIGITAL OUTPUT

1. Output 4 line 1-2-2-4 BCD: Impedance 100K each line

"Q'" State Level -8V
"1 State Level +18V

The impedance is determined by a fixed value 100K resistor, which can be seen in schematic
diagrams Figures 7-9, 7-11, and 7-14.

Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
SENSITIVITY to .1V
TIME BASE to 1 us
FUNCTION to MANUAL START
MODE (rear panel) to INT STD FREQ

Connect Frequency Synthesizer to Counter AC INPUT connector. Set output level at 1 V rms.
Connect Oscilloscope to following points to verify 0" state and ''1"" state levels. Oscilloscope will

display the switch from 0" state (-8 volts) to '"1" state (+18 volts) as a positive 26 volts step.
Check all recorder outputs for ""0" state and '"1'" state and mark the test card ok.

02349-2
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Table 3-2. In-Cabinet Performance Check (cont'd)

3. Print Command: Negative step from +13 volts to 0 volts, DC-coupled.

a. Connect Oscilloscope to DIGITAL RECORDER jack (J11) pin 48.

b. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
SENSITIVITY to CHECK
TIME BASE to 10 ms
FUNCTION to FREQUENCY

c¢. The Oscilloscope should display the print command step (-13 volts for each counting cycle).
Record the amplitude of this negative step on test card.

4, Hold-Off Requirements: +15V min., +25V max. from chassis ground (1000-ohm source).

a. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
SENSITIVITY to CHECK
TIME BASE to 10s
STORAGE (on rear panel) to non-storage
FUNCTION to FREQUENCY

b. With DC Power Supply, apply hold-off voltage, +25 volts in series with a 1000-ohm resistor to
DIGITAL RECORDER jack (J11) Pin 22 on the rear panel. The Counter should stop until the
hold-off voltage is removed from J11, pin 22. Record hold-off voltage on test card.

c. Repeat step b, using +15 hold-off voltage. Record hold-off voltage on test card. Note this
check can be made using any hold-off voltage from +15 volts to +25 volts.

GATE INDICATOR. Front panel indication of main gate ""open'' state

a. Set Counter controls as follows:
SENSITIVITY to CHECK
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 10s
FUNCTION to MANUAL STOP
- LEVEL + to PRESET

b. Set Counter FUNCTION switch to MANUAL START, the Counter gate lamp should turn on.
Record results on test card.

RE-SET CAPABILITY. A momentary control on the front panel that returns both the displayed and
internal count to zero.

a. Set Counter controls as follows:
SENSITIVITY to CHECK
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE TO 10s
FUNCTION to FREQUENCY
- LEVEL + to PRESET

b. Push front panel RESET pushbutton. Counter should reset and then start a new count. Record
result on test card.
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Model 5245L

PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model 5245L
Electronic Counter

Serial No. -

Tests performed by
Date

Description

Check

A. FREQUENCY MEASUREMENTS.
1. RANGE: Dc coupled: 0 to 50 MHz
Ac coupled: 25 Hz to 50 MHz

2. GATE TIME: selectable from 1 us to 10s.

3. ACCURACY: +1 count, + time base
accuracy

4, OUTPUT DISPLAY: 8 significant figures
with decimal point and units of measure
(kHz or MHz)

SELF-CHECK: counts 10 MHz for the

gate time chosen by the TIME BASE switch.

0 Hz to 50 MHz
25 Hz to 50 MHz

00000010. 0010000. 0
0000010.0 010000. 00
000010. 00 10000. 000
00010000. 0000. 0000

50 MHz + 1 count
50 MHz + 12 counts

00000010. MHz
0000010.0 MHz
000010.00 MHz
00010000. kHz
0010000. 0 kHz
010000. 00 kHz
1000. 0000 KkHz
0000. 0000 kHz

B. SCALING.
1. RANGE: 0 to 50 MHz

2. FACTOR: by decades up to 109

TIME BASE OUTPUT JACK (J5)

[ 15Miz

5 MHz in 10 MHz 10 position
.5 MHz in 1 MHz 102 position
50 kHz in 100 kHz 103 position
5 kHz in 10 kHz 104 position
.5 kHz in 1 kHz 10° position
50 Hz in 100 Hz 106 position

5 Hz in 10 Hz 107 position

.5 Hz in 1 Hz 108 position

.05 Hz in .1 Hz 107 position

C. PERIOD MEASUREMENTS
1. FREQUENCY RANGE SINGLE PERIOD:
0 to 1 MHz.

0 to 300 kHz

2. FREQUENCY RANGE MULTIPLE PERIOD:

SINGLE PERIOD

[ 10000001.0 us

MULTIPLE PERIOD
1 PERIOD AVERAGE
.1 pus 0000003. 3 us
1 us 00000003. us

10 us 000000. 00 ms
.1 ms 0000000. 0 ms
1 ms 00000000. ms
10 ms 000000. 00 sec
.1s 0000000. 0 sec
1s 00000000. sec
10 s *

10 PERIOD AVERAGE
.1 us 000003.33 us
1 us 0000003. 3 us

10 us 00000003. us
.1 ms 000000. 00 ms

1 ms 0000000. 0 ms
10 ms 00000000. ms
.1s 000000. 00 sec
10 s *

02349-2
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PERFORMANCE CHECK TEST CARD (Cont’d)

Model 5245L

Description

Check

MULTIPLE PERIOD CHECK (cont'd)

100 PERIOD AVERAGE

.1 us
1 us
10 us
.1 ms
1 ms
10 ms
.1s
1s
10 s

00003. 333
000003. 33
0000003. 3
00000003.
000000. 00
0000000. 0

00000000.
ES

*)

1 K PERIOD AVERAGE

.1 us
1us
10 us
.1 ms
1 ms
10 ms
.1s
1s
10 s

0003. 3333
00003. 333
000003. 33
0000003. 3
00000003.

000000. 00
*

*
*

10 K PERIOD AVERAGE

.1 us
1 us
10 us
.1 ms
1 ms
10 ms
.1s
1s
10 s

100 K

.1 us
1 us
10 us
.1 ms
1 ms
10 ms
.1s
1ls
10 s

003. 33333
0003. 3333
00003. 333
000003. 33

0000003. 3
*

*
*
*

PERIOD AVERAGE

03.333333
003. 33333
0003. 3333
00003. 333

I I

s
ILs
s
us
ms
ms
ms

s
us
us
us
us
ms

us
s
us
s
s

us
us
s
us

4. PERIODS AVERAGED:
1 to 109 in decade steps

ms, Or (s).

3. PERIOD MEASUREMENT ACCURACY:
+1 count + time base accuracy + trigger error
where the trigger error is expressed as +0.3%
over 1 period, divided by the number of periods
averaged for signals with a signal-to-noise
ratio of greater than 40 dB.

5. OUTPUT DISPLAY: 8 significant figures with
decimal point and units of measure (sec,

1

10

100
1K
10K
100K

PERIODS AVERAGED

0000003. 3 us
000003. 33 us
00003. 333 us
0003. 3333 us
003. 33333 us
03. 333333 us

OUTPUT DISPLAY

[ 1

See Item C-2

0000001.0 us £ 1 count

3-11b

02349-2



Model 5245L

PERFORMANCE CHECK TEST CARD {(Cont’'d)

6. SELF CHECK: Gate time is 10 usto 1 sec PERIOD AVERAGE DISPLAY
1({pl_elerlfods aZ.?;agsgsgf 100 kHz); counts 100 1 00000001
Z lrom time : 10 00000010

100 00000100
1K 00001000
10K 00010000
100K 00100000

D. FREQUENCY RATIO MEASUREMENTS RATIO F1/F2

1. F1 FREQUENCY RANGE: 0 to 50 MHz 500000
100000
10000
1000
100

10

5

1

2. F2 FREQUENCY RANGE: 0 to 300 kHz 500000
200000
100000
10000
1000
10

3

3. MULTIPLSE PERIOD: RATIO F1/F2 =1 MHz/100 kHz
1 to 10° in decade steps PERIOD AVERAGE

1 00000010,

10 0000010.0

100 000010. 00

1K 00010. 000

10K 0010, 0000

100K 010. 00000

RATIO F1/F2 = 1 MHz/300 kHz

1 00000003,

10 0000003. 3

100 000003, 33

1K 00003, 333

10K 0003. 3333

100K 003. 33333
4. INPUT SENSITIVITY: 0.15V rms ] 0.1V rms

5. ACCURACY: =1 count of the larger l:] F1/F2 + 1 count

frequency + the trigger error + trigger error

E. TIME BASE: FREQUENCY (INTERNAL) 1 MHz

1. STABILITY: [ lPartsin 109 (frequency offset at
a. As a function of ambientlgemperature: beginning of test)
l_ezsosoct:hi.onfszg(a:.rts in 10°% per “C from [:] Less than + 2 parts in 1010 per °C
(stability)

b. As a function of line voltage: less than . 10 s

+5 parts in 1010 for changes of = 10%. [ Lessthan +5 parts in107 (stability)
[ 1pPartsin 109 (frequency offset 24
hours later at same temperature

and line voltage)

c. Stability: aging rate: less than 3 parts
in 109 per 24 hours

02349-2 3-11c



Model 5245L

PERFORMANCE CHECK TEST CARD (Cont’d)

2. TIME BASE: Outputs, front panel:
0.1 Hz to 1 MHz in decade steps;
1V peak-to-peak

3. TIME BASE: Outputs, rear panel:
0.1 Hz to 10 MHz in decade steps,

TIME BASE EXT JACK (J3)

1 MHz (1 us)
100 kHz (10 us)
10 kHz (.1 ms)

1 kHz (1 ms) 1V p-p
1 Hz (10 ms) or

10 Hz (. 1s) greater
1 Hz (1s)

.1 Hz (10s)

TIME BASE OUTPUT JACK (J5)

5V peak-to-peak rectangular wave with 10 MHz (1(2)) 1V rms
] 1 MHz (104)
100-ohm source at 1 MHz and lower; 1V 100 kHz (103)
rms sine wave with 1000-ohm source 4
X 10 kHz (10%) 5V p-p
impedance only at 10 MHz. 1 kHz (105)
100 Hz (105)
10 Hz (107)
1 Hz (108&
. 1Hz (109)
F. INPUT ATTENUATION: Three ranges
0.1, 1.0, and 10 volts. 0.1 volt
1.0 volt
10 volts

G. DISPLAY STORAGE:
Storage off: count change visible

Storage on: count change not visible

Storage off
Storage on

H. SAMPLE RATE:
<,2 sec to> 5 seconds

< .2 sec to> 5 seconds

| |

I. BCD CODE:
1. Output 4-line 1-2-2-4 BCD:

"0 State Level: approx -8 volts
""1" State Level: approx +18 volts

2. Reference Levels: approx +17 volts, 350
ohms source impedance, and approx -6
volts, 1000-ohm source impedance

3. Print Command: negative step from +13
volts to 0 volts, dc coupled

4, Hold-off Requirements: +15 volts min,
+25 volts max from chassis ground (1000
ohm source)

"Q'" state approx -8 volts
""1" state approx +18 volts

DIGITAL RECORDER JACK (J11) Pins 25 and 24
approx +17 volts
approx -6 volts

DIGITAL RECORDER JACK (J11) Pin 48
negative step 13 volts

DIGITAL RECORDER JACK (J11) Pin 22
+15 volts
+25 volts

J. GATE INDICATOR: Front panel indication of
main gate ""open'"' state.

[ ] Gate light indicates

K. RESET CAPABILITY: Momentary control on
the front panel that returns both the dis-
played and internal count to zero.

S Reset switch functions

3-114d
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Model 52451,

Section IV
Paragraphs 4-1 to 4-6

SECTION 1V
REPLACEABLE PARTS

4-1. INTRODUCTION.

4-2. This section contains information for ordering
replacement parts. Table 4-1 lists parts in alpha-
numerical order of their reference designators and
indicates the descriptionand HP stock number of each
part, together with any applicable notes. Table 4-2
lists parts in alpha-numerical order of their HP stock
number and provides the following information on
each part;

a. Description of the part (see list of abbreviations
below).

b. Typical manufacturer of the part in a five-digit
code; see list of manufacturers in Table 4-3.

¢. Manufacturer’s part number.

d. Total quantity used in the instrument (TQ column).

4-3. Miscellaneous parts are listed at the end of
Table 4-1.

4.4, ORDERING INFORMATION.
4-5, To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Ofifice
(see lists at rear of this manual for addresses).
Identify parts by their Hewlett-Packard stock numbers.
4-6. To obtain a part that is not listed, include:
a. Instrument model number,
b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATORS

A = assembly E = misc electronic part P = plug \2 = vacuum, tube, neon
B = motor F = fuse Q = transistor bulb, photocell, etc.
BT = battery FL = filter R = resistor VR = voltage regulator
c = capacitor J = jack RT = thermistor w = cable
CP = coupler K = relay S = switch X = socket
CR = diode L = inductor T = transformer Y = crystal
DL = delay hine M = meter TB = terminal board
DS = device signaling (lamp) MP = mechanical part TP = test point
ABBREVIATIONS
A = amperes H = henries NPN = negative-positive- RMS = root-mean square
A.F.C. = automatic frequency control HEX = hexagonal negative RWV = reverse working
AMPL = amplifier HG = mercury NRFR = not recommended for voltage
B.F.O. = beat frequency oscillator HR = hour(s) _ field replacement S-B = slow-blow
BE CU = beryllium copper IF = intermediate freq NSR = ot separately SCR = screw
BH = binder head IMPG = impregnated replaceable SE = selenium
BP = bandpass INCD = incandescent SECT = section(s)
BRS = brass INCL = include(s) OBD = order by description SEMICON = semiconductor
BWO = bhackward wave oscillator INS = insulation(ed) OH = oval head S1 = silicon
INT = 1nternal [9):¢4 = oxide SIL = silver
CCwW = counter-clockwise SL = slide
CER = ceramic K = Ilo = 1000 SPG = spring
CMO = cabinet mount only LH = left hand P = peak SPL = special
COEF = coefficient LIN = linear taper PC = printed circuit SST = stainless steel
CcOM = common LK WASH = lock washer PF = picofarads = 10 SR = split ring
COMP = composition LOG = logarithmic taper farads STL = steel
COMPL = complete LPF = low pass filter PH BRZ = phqs;?hor bronze TA = tantalum
CONN = connector M - milli = 10-3 PHL = Phillips ™ — del
= illi = A ime delay
CP = cadmium plate _ _ 106 PIV = peak inverse voltage _
CRT = cathode-ray tube MES - meg - 10 PNP = positive-negative- T6L toggle
cw = clockwise MET FLM = metal film positive THD = t!u'ez}d
MET OX = metallic oxide P/O - part of TI = titanium
DEPC = deposited carbon MFR = manufacturer PIOLY - pol styrene TOL = tolerance
DR = drive MINAT = miniature PORC _ gorycelain TRIM = trimmer
ELECT = electrolytic xgl(\;/l = momeptary POS - position(s) TWT = traveling wave tube
ENCAP = encapsulated = mounting POT = potentiometer _
MY = "mylar" U = micro= 10-6
EXT = external PP = peak-to-peak
= - -9 PT = point VAR = variable
gH _ gill:tagzad g/c B ;li?;gloy c)losed PWV = peak working voltage VDCW = dc working volts
FILH = fillister head NE = neon w/ = with
FXD = fixed NI PL = nickel plate RECT = rectifier w = watts
N/O = normally open RF = radio frequency WIV = working inverse
GE = germanium NPO = negative positive zero RH = round head or voltage
GL = glass (zero temperature right hand wwW = wirewound
GRD = ground(ed) coefficient) RMO = rack mount only W/0 = without
01194-12
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index

&esfiegx;ggicgn & Stock No. Description # Note

Al 05245-6016 SWITCH ASSY:ATTENUATOR(PART OF W2)

ALC1 0160-2262 C3FXD CER 16 PF 5% 500VDCW

AlC2 0160=2260 CtFXU CER 132 PF 5% 500VDCW

AlC3 0150-0069 CIFXD CER 0,001 UF +100-20% 500VOCW

ALCY 0160-2550 C3FXD CEK 1.0 PF 500VDCW

Al1CS 0160-2248 CsFXD CER 4.3 PF 500vDCW

AlC6 0140-0169 CtFXD MICA 100 PF 5% 500VDCW

A1C7 0150=-0115 CiFXD CER <7 PF 10% 500VDCw

AlCR1 1910-0016 SEMICON DEVICEIDIODE GERMANIUM

ALCR2 1910-0016 DIODE!GERMANIUM 100MA AT 0,85V 60PIV

ALCR3 1910=-0016 SEMICON DEVICE:DIODE GERMANIUM

AL1CRY4 1910-0016 SEMICON DEVICE:DIODE GERMANIUM

ALCRS5 1910-0016 SEMICON DEVICEtDIODE GERMANIUM

AlLl 9100~-03406 COILIFXD ©.05 UH 20%

AllL2 9100-0346 COILIFXD ©.05 UH 20%

AlRY 0683~2245 RIFXD COMF 220K OHM 5% 1/4w

AiR2 0757-0344 R3FXD MET FLM 1 MEGOHM 1% 1/4W

Al1R3 Q757=-0368 REFXD MET FLM 34 OHM 1% 1/8W

AlRY 0757-0368 R$FXU MET FLM 34 OHM 1% 1/8W

AlRS Q757-0972 R:FXD MET FLM 100K OHM 2% 1/BW

AlR6 0686-1055 R3FXD COMP 1| MEGOHM 5% (/2w

A1R7 0757=0350 RtFXD MET FLM 909K OHM 1% 1/4W

AlRS8 0757-0972 R:FXD MET FLM 100K OHM 2% 1/8W

A1R9 NOT ASSIGNED

AlR10 0757-0948 R$FXD MET FLM 10K OHM 2% 1/84#

AlRL11 2100=-1924 R:VAR COMP 5K OHM 20% 1/5W

Al151 3100-2036 SWITCH:ROTARY

Al152 NSR PART OF R11l

TIME BASE

A2 SWITCH ASSY(PART OF W2)

A2C1 0150~-0122 CtFXD CER 2000PF 20% S500VDCW

A2R1 0683-1045 R:FXD COMP 100K OHM 5% 1/4Ww

AZS1 3100-2029 SWITCHIRCTARY

A3 SWITCH ASSY :FUNCTION(PART OF W2)
A3R] 0683-2025 RIFXD COMR 2000 OHM 5% /4%

A3R2 0683-2025 R3FXD COMP 2000 OHM 5% 1/4w

A3S1 3100=1874 SWITCHIROTARY 6 SECT 10 POSITION

A4 5245L~-198 ASSYIMODE SWITCH

AUC1 0150=0093 CiFXU CER O+01UF #80-20 100VDCw

AUR1 0683-1025 R:FXD COMP 1000 DHMS 5% 1/4W

AUS1 3100~0389 SWITCH!ROT 1-SECT 3-P0S HP SPEC

= See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

lg{eesffg;earé(i:gn # Stock No. Description # Note

A5 5245L-19A ASSY!QUTPUT SWITCH

ASC1 0170-0094 CIFXo MY ©O«CUTUF 20% 50VDCw

A5C2 0170-00%4 CIFXD MY 0+047UF 20% 50VDCW

A5CR1 1910-0016 SEMICON DEVICE:DIODE GERMANIUM

AS5Q1 1850-~0062 TRANSISTOR:GERMANIUM

ASR1 0683~3315 RIFXD COMP 330 OHMS 5% 1l/4w

AS5R2 ©683-U335 R3FX0 COMP 43K OHWM 5% 1/4W

ASR3 0683-1025 R$FXDsCOMP 1000 OHMS 5% 1/4W

ASRY 0683-1025 R!FXQ!COMP 1000 OHMS 5% 1/4W

AS5RS 0683-6225 RIFXD COMP €200 OHMS 5% 1/4W

ASS1 3100-03%90 SWITCHIROY Z~-$ECT 9-POS HP SPEC

A6 5243A-65L ASSYIRECTIFIER

5243A-65L~-} BOARDIBLANK P.C.

A6C1 0170-0040 CIFXD MY 047 UF 10% 200VDCW

A6C2 0160-0314 CtFXD MY 0«Cl UF 5% 400VDCw

A6C3 0160~0314 C3FXD MY 0.0l UF 5% 400VDCW

A6CY 0170=-0040 CIFXD MY Q047 UF 10% 200VDCW

A6CR1 1901-0045 SEMICON DEVICE$DIODE SI

A6CR2 1901=-0045 SEMICON CEVICESDIODE SI

A6CR3 1901=-0045 SEMICON DEVICESDIODE S!

A6CRY 1901-0045 SEMICON DEVICESDIODE SI

A6CRS 1901-0029 DIOCDEISILICCN 600 PlV

A6CR6 1901-0029 DIODESSILICON 6C0 PIV

A6CR7 1901=0029 SEMICON CEVICE:DIODE SI 600V

A6CRS8 1901-0029 SEMICON DEVICE'DIODE SI 600V

A6CR9 1901=-0045 SEMICON DEVICE:DIODE SI1

A6CRLO 1901=-0045 SEMICON DEVICE$DIODE SI

A6CR11 1901~-00495 SEMICON DEVICEIDIODE SI

A6CR12 1901-0045 SEMICON DEVICEDIOQODE SI

A6CR13 1901-0049 SEMICON DEVICE'DIODE SI

A6CRLIY 1501=-0049 SEMICON DEVICE:DIODE SI1

A6CR1S 1901=-0049 SEMICON DEVICEIDIODE S1

A6CR16 1901-0049 SEMICON DEVICESDIODE SI

A7 S5243A-65H ASSYIREGULATOR

5243A=-65H~1 BOAROSBLANK P,Ce.

A7C1 0170-0040 C3FX0 MY 047 UF 10% 200VDCW

AT7C2 0180-0097 CIFXD ELECT 47 UP 10% 35vDCW

ATC3 0170-0040 C3FX3 MY 047 UF 10% 200VDCW

ATCH 0180-0098 CtFXD ELECT 100UF 20% 20VCCW

AT7CS 0180=0098 CtFx0 ELECT 10QUF 20% 20vDCW

A7CR1 1902-0017 SEMICON DEVICEIDIODE SI

ATCR2 1602-0214 DIODESSILICON BREAKDOWN 56,2v 10% 1.5W

A7CR3 1902-0017 SEMICON DEVICE:CIODE SI

ATCR4 1902-~0057 SEMICON DEVICEIDIODE SILICON

A7Qt 1853=-0001 TRANSISTORSPNP SILICON 30v 900MW

3 See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
&esffg‘;ﬁ{{icgn % Stock No. Description # Note
A7Q2 1850-0062 TRANSISTORIGERMANIUM
A7Q3 1853-0001 TRANSISTORIPNP SILICON 30V 900MW
ATQY 1850-0062 TRANSISTORIGERMANIUM
A7QS 1850~0048 TRANSISTORIGERMANIUM 2N650 PNP
A7R1 0758=-0015 R3FXJ MET FLM 220 OHMS 5% 1/2W
A7TR2 0686-1025 RIFXD COMP 1000 OWM 5% 1/2w
A7R3 0686-2235 RIFXD COMP 22K OHM 5% 1/2W
ATRY 0758-0015 RIFXD MET FLM 220 OHMS 5% 1/2W
ATRS 2100-1412 RIVAR COMP 500 OHWM 20% LIN 1/4W
ATR6 0758-0015 REFX0D MET FLM 220 OHWMS 5% 1/2W
ATR7 0689 2035 RiFXD COMP 20K OMM 5% LW
ATRS 0758-0015 RIFXD MET FLM 220 OMMS 5% 1/2W
ATRS 0686-8215 RIFXLD COMP 820 OHM 5% l/2W
A7R10 0686~-7525 R3FXD COMP 7500 OHM 5% 1/2W
ATR11L 0758-0015 RIFXD MET FLM 220 OHMS 5% 1/2W
ATR12 2100=-1412 RIVAR COMP 500 OMM 20% LIN 1/4W
A7R13 0758-0028 RIFXD MET FLM 270 OHMS 5% 1/2W
ATR14 0686-8215 R3IFXD COMP 820 OMM 5% 1/2W
A7TR1S 0686-2735 RIFXD COMP 27K CHM 5% 1/2W
A7R16 0686-6215 RIFXL COMP 620 OHM 5% 1/2W
A7TRL7 2100~1412 R$VAR COMF 500 CHM 20% LIN l/4W
A7TR18 0686-1225 R3FXD COMP 1200 OHM 5% 1/2W
ATRLS 0686=3625 RIFXD COMP 3600 OWM 5% 1/2W
A7TR20 0683-3615 RIFXD COMP 360 CHM 5% 1l/4W
A8 5243L-65A ASSY{DECIMAL POINT
ABCR1 1901-0025 SEMICON DEVICESDIODE JUNCTION
ABCR2 1901-0025 SEMICON DEVICESDIODE JUNCTION
ABCR3 1901-0025 SEMICON DEVICEIDIODE JUNCTION
ABCRY NOT ASSIGNED
ABCRS 1901~-0025 SEMICON UEVICESCIODE JUNCTION
ABCR6 1901-0025 SEMICON DEVICESDIODE JUNCTION
ABCR7 1901-0025 SEMICON DEVICESCIODE JUNCTION
ABCRS8 1901-0025 SEMICON DEVICE!DIODE JUNCTION
ABCR9 16C1-0025 SEMICON UEVICE:CIODE JUNCTION
A8BCR10 1901-0025 SEMICON CEVICESCIODE JUNCTION
ABCR11 1501-0025 SEMICON DEVICEtDIODE JUNCTION
ABCR12 1901-0025 SEMICON LEVICE!DIODE JUNCTION
ABCRI13 1901~0025 SEMICON DEVICESODIODE JUNCTION
ABCR1Y NOT ASSIGNEL
A8BCR1S5 1901-8025 SEMICON DEVICEICIODE JUNCTION
A8BCR16 1901=-0025 SEMICON LEVICESCIODE JUNCTION
ABCR17 NOT ASSIGNELD
ABCR18 1901~6025 SEMICON DEVICEIDIODE JUNCTION
A8DSL THRU
ABDS2 NOT ASSIGNEL
ABDS3 2140-0028 LAMPSGLOW 1/15w
ABDSY 2140~-0028 LAMPIGLOW 1/15W
ABUSS 2140-0028 LAMPIGLOW 1/15W
A8DS6 2140-0028 LAMPIGLOW L/15W
ABLS7 2140-0028 LAMPIGLOW 1/15W
= See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1, Reference Designation Index (Cont'd)
&esffg’;&?icgn % Stock No. Description # Note
ABDSS8 2140-0028 LLAMPIGLOW 1/15w
A8DS9 2140~0028 LAMPIGLOW 1/15W
ABR1 THRU
ABR2 NOT ASSIGNED
ABR3 0683-1055 RIFXU COMP 1 MEGOHM 5% 1/4w
ABRY 0683=6835 RIFXD COMP 68K OHM 5% 1/4W
ABRS 0683~-1055 RIFXD COMP 1 MEGOHM 5% 1/44
ABR& 0683-6835 RIFXD COMP ¢8K OMM 5% l/4W
ABR7 0683-1055 RIFXD COMP 1 MEGOHM 5% 1/4Ww
ABRS8 0683-6835 RIFXU COMP €8K OWM 5% L/uw
ABR9 0683-1055 RIFXD COMP | MEGOHM 5% t/4w
A8R10 0683-6835 RIFXD COMP 68K OMM 5% l/4W
ABR11 0683-1055 RIFXD COMP | MEGOHM 5% 1/4W
ABR12 0683-6835 RIFXD COMP ¢8K OWM 5% 1/u4W
ABR13 0683-1055 RIFX0O COMP | MEGOHM 5% 1/4w
ABR14 0683-6835 RIFXD COMP €8K CHMM 5% Ll/4Ww
A8BR1S5 0683-1055 RIFXD COMP 1 MEGOHM 5% 1l/4W
ABR16 0683-6835 RIFXD COMF 68K OHM 5% 1/4Ww
ABR17 0683-1245 RIFXU COMP 120K OHM 5% 1/4%
ABR18 0683=-1245 R3FXD COMP 120K DHM 5% 1/4w
ABR19 0683~-1245 RIFXD COMFP 120K OHM 5% 1/4w
ABR20 0683=1245 RIFXD COMP 120K OHM 5% 1/4w
A9 5243L-65B ASSY{MEASUREMENT UNITS
5243L-658~1 BOARDIBLANK P.C.
A9C1 0150-0012 CIFXU CER («01UF 20% 1000VDCW
A9CR1I 1901=0025 SEMICON DEVICEIDIODE JUNCTION
A9CRZ2 1901-0025 SEMICON DEVICE:DIODE JUNCTION
A9CR3 1901-0025 SEMICON DEVICESCIODE JUNCTION
A9CR4 1901-0025 SEMICON DEVICESCIODE JUNCTION
A9CRS 1901-0025 SEMICON UEVICEtDIODE JUNCTION
A9CR6& 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A9CR7 1901-0025 SEMICON DEVICESDIODE JUNCTION
A9CRS8 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A9CR9 1901-0025 SEMICON DEVICE$DIODE JUNCTION
A9CR1O 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A9CR11 1901-0025 SEMICON DEVICESDIODE JUNCTION
A9CR12 1901-0025 SEMICON DEVICESDIODE JUNCTION
A9DS1 THRU
A9DSS NOT ASSIGNED
A9DS10 2140-0015 LAMPEGLOW NEON NEw2H
ASDS11 £140-0015 LAMPIGLOW NEON NE=2H
A9DS 12 2140~-0015 LAMPIGLOW NEON NE=-2H
ASDS13 2140-0015 LAMPIGLOW NEON NE-2H
A9DS 14 2140-0015 LAMPIGLOW NEON NE=~2H
A9DS15 2140-0015 LAMPIGLOW NEON NE=-2H
A9R1 0683=5135 R3FXD COMP 531K OMHMS 5% 1/4w
ASR2 0683-~1055 RIFXO COMP | MEGOHM 5% 1/4w
A9R3 0683-5135 RIFXD COMP 51K OKHMS 5% Ll/4w
# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

Igteesfiegl;g‘zggn % Stock No, Description # Note

A9RY 0683-1055 R3FXD COMP 1 MEGOHM 5% 1/4w

A9RS 0683-5135 R3FXD COMP 51K OHMS 5% 1/4w

ASR6& 0683~1055 RIFXD COMP | MEGOHM 5% 1/4w

ASR7 0683-5135 R1FXD COMP 51K OHMS 5% 1/4%

A9RS8 0683~-1055 RIFXD COMP 1 MEGDMWM 5% 1/4W

A9R9 0683-5135 R1FXD COMP 51K OHMS 5% 1/4W

A9R10 0683-1055 RIFXD COMP 1 MEGOMWM 5% 1/u4w

ASR11l 0683~5135 RIFXD COMP 51K OHMS 5% 1/4Ww

A9R12 0683-1055 RIFXD COMP 1 MEGOHM 5% 1/4Ww

ASR13 0683-1245 RIFXD COMP 120K DOHM 5% 1/4w

ASR14 0683=-1245 RIFXD COMP 120K OHM 5% 1/4Ww

A9R15 0683=-1245 RIFXU COMP 120K OHM 5% 1/4w

A9R16 0683-1245 R$FXD COMP 120K OHM 5% 1/4Ww

Al1Q 05212-6016 ASSY!DECIMAL BOARD

05212-~2016 BOARUIBLANK PC
05212~6011 READOUT BLCCK ASSY

A10C1 0140-0190 CIFXU MICA 29 PF 5%

Al10C2 0140-0145 CIFX0O MICA 22 PF 5%

A10C3 0140-0193 CIFXD MICA &2 PF 5%

ALOCH 0140-0193 CIFXD MICA &2 PF 5%

A10C5 0140-0204 CIFXD MICA 47PF 5% NPO S500VDCW

A10C6 0140~-0197 CIFXD MICA 18C PF 5%

Al10C7 01602205 CtFXD MICA 61 PF 5%

AlOCS 0140-0192 CiFXD MICA ¢8 PF 5%

AlOCo 0140-0197 CtFx0 MICA 180 PF S%

A10C10 0140-0217 CiFXW MICA 140 PF 2% 300VDCW

AlQ0ClL1: 0160-2203 CiFX0 MICA 91 PF 5%

Al10C1le 0140~0193 CIFXD MICA 82 PF 5%

A10C13 0160~-2206 CIFXU MICA 160 PF 5%

Al0C14 0140-0195 CIFXD MICA 130 PF 5% 300 VDCw

Al0UC1S 01602206 CiFXD MICA 160 PF 5%

AL1OCR1 1901-0025 DICDEISILICCN 100WY 100MA

AlOCRZ 1901-0025 DIODEISILICCN 100WV 100MA

A10CR3 1901-0025 DICDEISILICON 100WV 1O00MA

ALOCRY 1901~-6025 DICODE!SILICON 100WV 100MA

A1OCRS 1901~0025 DIODEISILICLN 10OWV 100MA

A10CR6 1901-002% DIODEtSILICON 100wV 100MA

AL0CR7 1901-0025 DIODESSILICIN 100WV 100MA

A1QCRS8 1901-0025 DIODEISILICCON 100WV 100MA

A10CR9S 1910-0016 DIODE:GERMANIUM | MICROSEC 60 wlv

ALOCRI1C 1910-0016 DIODE:GERMANIUM 1 MICROSEC 60 WIlV

A10CR11 1910=-0016 DIODEGERMANIUM 1 MICROSEC 60 WIV

AlOCR1iz 1910-0016 DIOCEtGERMANIUM 1| MICROSEC 60 wlV

AlOCR13 191G-0016 DICDE!GERMANIUM | MICROSEC 60 Wwlv

A1O0CR14 1910-0016 DIODESGERMANIUM 1 MICROSEC 60U WwlIv

A1OCR15 1910-0016 DIOCE$GERMANIUM 1 MICROSEC 60 wlv

A10CR16 1910-0016 DIODESGERMANIUM 1| MICROSEC 60 WIV

AL1OCR17 1910-0016 DIODES$GERMANIUM 1 MICROSEC 60 wlvV

A1OCR18 1910=-001¢ DICDESGERMANIUM 1 MICROSEC 60U wilv

AlODS! NSR PART OF READOUT BLOCK ASSY

= See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

I.l)?{eesfieg;%%ggn % Stock No, Description # Note

AlQ0DS2 NSR PART OF READOUT BLOCK ASSY

Al1Q0DS3 NSR PART OF READOUT BLOCK ASSY

A10DS4 NSR PART OF READOUT BLOCK ASSY

A10DS5 NOT ASSIGNED

A10DS6 1670-0009 ELECTRON TUBESINDICATOR 10 DIGIT

Al10Q1 1850+0062 TRANSISTOR i SPL2NUOUA

A10Q2 1850~-0062 TRANSISTOR S SPL2NUOUA

AL10Q3 1850~0062 TRANSISTORSPL2N4O4LA

AlQ0QH4 1850-006¢ TRANSISTORISPL 2NUOUA

A10Q5 1850-006¢ TRANSISTORISPL2NYQUA

Al10Q6 1850-0062 TRANSISTOR$SPL2N4OUA

A10Q7 1850-0062 TRANSISTORISPL2NUOUA

A10Q8 1850~-0062 TRANSISTCORISPL2NYOUA

AlOR} 0686=4735 RIFXD COMP 47K OWM 5% 1/2w

AlOR2 NSR PART OF READOUT BLOCK ASSY

Al10R3 THRU

Al1QORS NOT ASSIGNED

A1QR6 0683-3945 RIFXU COMP 390K OHMS 5% 1/4W

Al1OR7 0683-3945 RIFXU COMP 290K OHMS 5% 1/4W

AlORS8 0682=-3945 RIFXO COMP 390K OHMS 5% 1/4W

A10R9 0683=3945 RtFXD COMP 390K OHMS S% 1/4W%

A1QR10 0686=-7525 RSFXD COMP 7500 OHMS 5% 1/2W

AlQOR1L 0683=-5635 RIFXD COMP S6K OHMS S% 1/4w

Al10R12 0683-5635 RIFXD COMP 56K OHMS 5% 1/u4w

AlORL13 0686-7525 R3IFXD COMF 7500 OWMS 5% 1/2W

AlORL4 0683~4735 RIFXO COMP 47K OHMS 5% 1/4W

AlQR1S 0683=-4735 RIFXD COMP 47K OHMMS 5% 1/4Ww

AlOR16 0683=-3925 RIFXD COMP 3900 OMM 5% 1l/uWw

ALORL7 0683-1815 RIFXD COMP 180 OHM 5% 1/4w

AlOR18 0683=4735 RIFXO COMP 47K OMMS 5% 1/4W

AlORLS 0683-3925 RI1FXD COMP 3900 OHWM 5% 1/4w

Al10R20 0683-1045 RIFXD COMF 100K OHMS S% /4w

AlOR21 0683-3025 RtFXD COMP 3000 OWM 5% 1/4W

AlOR22 0683-4735 RIFXD COMP 47K OMMS 5% L/4w

A1QOR23 0683=4735 RIFXD COMP 47K CHMS 5% 1/4w

A1QR24 0€83-3025 R3FXD COMP 3000 OWM 5% 1/4W

AlOR2S 0686=7525 RIFXD COMP 7500 OHMS 5% 1/2%

AlOR26 0683=-5635 R$FXD COMP 56K OMMS 5% 1/4w

AlOR27 0683~5635 RIFXD COMP 56K OHMMS 5% 1/4w

AlQR28 0686~7525 RIFXD COMP 7500 DMWMS 5% 1/2w

AlOR29 0683=4735 RIFXD COMP 47K COHMS 5% 1/4Ww

AlOR30 0683-4735 RIFXD COMP 47K OMMS 5% 1/4w

AlOR31 0683-3925 RIFXD COMP 3900 OHM 5% 1l/4w

A10R32 0683-3925 R3FXL COMP 3300 OMM 5% 1/4Ww

A1OR33 0683-1815 RIFXU COMP 180 OHM 5% 1/4W

A1OR34 0683-4735 RIFXD COMP 47K OHMS 5% 1/4w

A10R35 0683-3925 RIFXD COMP 3900 OmMM S% 1/4W

A10R36 0683-8225 RIFXD COMP 8200 OMMS 5% 1/4W

AlOR37 0683-1045 R3FX0 COMP 100K OHMS 5% 1/4W

AlOR38 0686~7525 RIFXD COMP 7500 DHWMS 5% 1/2%

# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1, Reference Designation Index {Cont'd)
&esfi‘fgﬂg‘t‘icgn % Stock No. Description # Note
AlOR39 0653=-5635 RIFXU COMP 56K OHMMS S% 1/4W
A1OR4C 0683-5635 RIFXU COMF E6K CHMS 5% 1/U4
AlUuRYdl 0686=7525 RIFXU COMP 7500 OHMS 5% 1/2w
A10R42 0683-4735 RIFX0O COMP 47K OHMS 5% 1/4W%
A1ORYU3 0683~4735 RIFXD COMP 47K OHMS 5% 1/4W
AlOR44 0683-8225 RIFXD COMF #200 DHMS 5% 1/4W
AL1ORYUS 0683=-3925 R$FxL COMP 3900 OHM S% 1/4w
A1OR46 0683-1u8l15 RIFXD COMP 180 CHM S% Ll/4Ww
AL1OR47 0683-4735 RIFXD COMP 47K CHMS S% 1l/4w
A10RYB 0683-3925 RK3FXu COMFP 3900 OkM 5% 1/4w
ALORYUS 0683-1035 RIFXD COMFM 10K CHM 5% Ll/4w
A10RS0 0683-10U5 R$FXD COMP 100K DMMS 5% /4w
A1ORS1 0686=752> R:FXD COMP 7500 OWMS 5% 1/2%
A10RS52 0683-5635 RIFXD COMP E6K CHMS 5% 1/4w
A10RS3 0683=-5635 RIFXD COMP 56K CHMS 5% 1/4w
A10RS54 0é86=-7525 RIFXD COMP 7500 OHMS 5% 1/2%
A10RSS 0683-U4735 R3FXD COMF U7K CHMS 5% 1/4W
ALlORS6 0683-U735 REFXU COMP 47K CHMS 5% 1/4%
A1ORS7 0653-1035 R:FXO COMF 10K OHM 5% 1/4W
AlURSS8 0683-3925 R:FXU COMF 2900 OMM 5% 1/4W
A10RS59 0683-~181>o RIFXD COMP 180 OHM 5% 1l/4W
A1OR60 0663~u4735 RIFXU COMP L7K OHMS 5% 1/4w
AlOR61 0683-3925 RiFXL COMF 390C OMM 5% 1/4w
Al1OR62 0683~-1035 R:FXD COMP 10K OHM 5% 1/4W
ALOR63 0683-6835 R3IFXD COMP €8K OHM 5% l/4w
A10R64 0683-1045 R$FXU COMP 100K DHMS 5% /4w
A1O0R6S5 0683-2025 R$FXD COMP 2000 OHM 5% 1/4w
AlOV1 NSR PART OF READDUT BLOCK ASSY
All SAME AS AlCs USE PREFIX All
Alz SAME AS AlOy USE PREFIX Al2
Al3 SAME AS AlOs USE PREFIX Al3
Al4 SAME AS AlQs USE PREFIX All4
Al5 SAME AS A10, USE PREFIX AlS
Al6 052326010 DECIMAL CULNTER ASSEMBLY
05¢232=-2010 BOARDIBLANK PC
05212-6011 READOUT BLUCK ASSEMBLY

AleCl 0160-0369 CIFXD MICA 17 PF 5%
Al6C2 0160-0369% C3$FXD MICA 17 PF 5%
Al6C3 0140~0204 CIFXU MICA L7PF 5% NPO 500VDLW
Al6ChH 0140-0204 CiFXu MICA 47FF 5% NPO 500VDCW
Al16CS 0140-0204 CtFX0 MICA U7PF 5% NFPO S00VDCW
Al6C6 0140-0204 CIFXD MICA 47PF 5% NPO S00VDCW
Al16C7 0140-6194 CIFX0 MICA 110 PF S% 300 VDCW
AloCs8 0140~0204 CIFXD MICA 47PF 5% NPO S500VDCW
AL16C9o 0140-0204 CiFXD MICA 47PF 5% NPO 500VDCW
AL6CLO 0160-2563 CtFXD CER 2C0O0 PF 20% 500VDCW
Al6Cl1 0160-2563 CtFXD CER 2000 FF 20% 500VDCw
AleC12 0140-0191 CIFXD MICA 56 PF 5% 300 vDCW
Al6C13 0160~-2306 CtFXw MICA «7 PF 5%

# See list of abbreviations in introduction to this section
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Model 52451 Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
II){eesfiegx;\ear%icgn f8 Stock No. Description # Note
Al6C L4 0140-C1%0 CI1FXD MICA 39 PF 5% 300 VDOCW
A16CLS 0140-01%90 CiFXD MICA 39 PF S% 300 vOCWw
Al6Cl6 0140-0191 CIFXD MICA 56 PF 5% 300 VDCW
Al6CL7 0140-0191 CiFXD MICA 56 FF 5% 300 VODCw
A16CR1 1901-0025 DIODE+JUNCTION?100 MA AT 1V 100PIV
Al16CR2 1901-0025 DIODE+JUNCTIONS100 MA AT 1V 1O0OPIV
A16CR3 1901-0025 DIODE+JUNCTIONT100 MA AT 1V LOOPIV
A16CRY 1901-0025 DICDE+JUNCTION? 100 MA AT iV 100PIV
Al16CR5 1901-0025 DICDE'JUNCTION:L100 MA AT 1V 1OOPIV
A16CR6 15C1-6025 DIODE+JUNCTIONSI 100 MA AT 1V 100PIV
AL16CR7 1901-0025 DIODE+JUNCTION®100 MA AT 1V lOOPIV
A16CR8 1901-0025 DIODE'JUNCTIONS 100 MA AT 1V 100PIV
Al6CR9 1901-0040 DIODE+SILICUNI3C MA AT 1V 30 PIV
Al6CR10 1901-8040 DIODE+SILICON:3QC MA AT 1v 30 PLV
Al6CR11 1901=004C DIQODE+SILICONI30 MA AT 1V 30 PIV
Al6CR1Z 1901-0040 DIODE+SILICON:I30 MA AT iV 30 PIV
AloCR13 1901-0040 DIODE+SILICONS30 MA AT 1V 30 PIV
Al6CRI1& 1901~0040 DICDE+SILICONI30 MA AT LV 30 PlV
A16CR15 1901-0040 DIODE+SILICONI3Z0 MA AT 1V 30 PIV
AL6CR16 1901=-0040 DIODE+SILICONE30 MA AT 1V 30 PIV
A16CR17 1901-0040 DIODE+SILICONE30 MA AT 1V 30 PIV
A16CR18 1901-0040 DIODE+SILICONI30 MA AT 1V 30 PIV
Al16CR19 1601-0040 DIODESSILICONI30 MA AT 1V 30 PIV
A16CR2C 1901~-0040 DICDE'SILICONS30 MA AT L1V 30 PIV
Al6CR21 1901~-60040 SEMICON DEVICEDIODE SILICON
Al6DS! NSR PART OF READOUT BLOCK ASSY
Al6DS2 NSR PART OF READOUT BLOCK ASSY
Al6DS3 NSR PART OF READOUT BLOCK ASSY
AleDS4 NSK PART OF READOUT BLOCK ASSY
AleDSS NOT ASSIGNED
A16DS6 I1970-0009 ELECTRON TLEESINDICATOR 10 DIGIT
Al16Q1L 1853-0034 TRANSISTORISILICON PNP
Al16Q2 1853-0034 TRANSISTORISILICON PNP
A16Q3 1853=0034 TRANSISTCRISILICON PNP
Al16Q4 1853=0034 TRANSISTORISILICON PNP
Al6Q5 1853-0034 TRANSISTORISILICON PNP
A16Q6 1853-0034 TRANSISTORISILICON PNP
Al6Q7 1853-0034 TRANSISTORISILICON PNP
Al16Q8 1853=-0034 TRANSISTORISILICON PNP
Al6R1 0686-4735 RIFXD COMP 47K OMHM 5% 1/2w
Al6R2 NSR PART GCF READOUT BLOCK ASSY
Al6R3 THRUY
Al6RS NOT ASSIGNEC
ALl6RG 0683-3945 RIFXD COMP 390K DHM 5% 1/4w
Al16R7 0683-3945 RIFXD COMP 390K OHM 5% 1/4w
A16R8 0683-3945 RIFXU COMP 390K OWM 5% 1/4w
A16RS 0683~-3945 RIFXD COMP 390K OMM 5% 1/4w
Al6R10 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
Al6R11 0683-5635 R3FXD COMP 56K OMM S% 1/4W
# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

geesfiegrn%r%(i:gn % Stock No. Description # Note
Al6R12 0683=5635 RIFXD COMP 56K OHM 5% 1/4W
Al6R13 0683=5635 R3IFXO COMP 56K OHWM 5% 1l/4W
Al6R14 0683-5635 R3FXD COMP 56K OHM 5% 1/4W
Al6R1S 0683-5635 RIFXD COMP 56K OMM 5% 1/4W
Al16R16 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
Al6R17 0683-5635 R3FX0O COMP S6K OWM 5% 1/4W
Al6R18 0761-0010 R$FXO MET Cx 1800 OHM 5% 1w
Al6R19 0761-0010 RIFX0O MET CX 1800 OHM 5% 1w
A16R20 0758-0044 RIFXD MET Cx 2200 OHM 5% 1/2W
Al6R21 0758-6004 RIFXD MET FLM 2700 OHM 5% 1/2W
Al6R22 0758-0004 R$FXD MET FLM 2700 OHM 5% 1/2W
Al6R23 0758-0004 RIFXD MET FLM 2700 OHM 5% 1/2W
Al6R24 0758-0004 RIFXD MET FLM 2700 OHM 5% 1/2W
A16R25 0758=-0004 R$FXD MET FLM 2700 OHM S% 1/2W
Al6R26 0€83-1635 RIFXD COMP 16K OHMM 5% 1/4W
Al6R27 0683=1635 RIFXD COMP 16K OMM 5% 1/4W
Al6R28 0683=1635 R3IFXD COMP 16K OMM 5% L/uW
Al16R29 0683=-1635 Ri1FXD COMP 16K OHM 5% 1/4W
Al6R30 0683-1635 RIFXD COMP 16K COHM 5% 1/4W
Al6R31 0683-1635 RIFXD COMP 16K OWMM 5% L/4W
A16R32 0683=1635 RIFXD COMP 16K COHM 5% 1/4W
Al6R33 0683-1635 RIFXD COMP 16K OMM 5% 1/4W
Al6R34 0683-1015 RIFXJ COMP 100 OHM 5% 1/4W
Al6R35 0683=-3925 RIFXD COMP 3900 OHM 5% 1/4w
Al6R36 0683-1835 RIFXU COMP 18K OHM 5% 1/4W
Al6R37 0683-3925 Ri1FXJ COMP 3900 DOHM 5% 1/4w
Al16R38 0683-U4715 RIFXD 470 (HMS 5% 174w

Al6R39 0683-1015 R3FXU COMF 100 OHM 5% 1l/4W
A16R40 0683-3925 RIFXD COMP 3900 OMWM 5% 1/4W
Al6R41 0683-1835 RIFXD COMP 18K OHM 5% 1/4%
Al6R42 0683~3925 RIFXD COMP 3900 OKWM 5% 1/4Ww
AL6RE3S 0683-1115 RIFXD COMP 110 OMM 5% 1/4W
AL6REY 0€83-1025 RIFXD COMP 1000 OHM 5% 1/4W
ALl6R4S 0683=3925 RIFXD COMP 3900 OMM 5% 1/4w
Al6RUG 0683-1835 RIFXD COMP 18K OHWM 5% 1/4W
Al6R47 0683=-3925 RIFXO COMP 2900 DmWM 5% (/4w
Al6R4YS8 0683-1045 RtFXD COMP 100K OMWM 5% 1/4W
Al6RU9 0€e83=-3925 R3FXU COMP 3900 OMM 5% (/4w
A1l6RS0 0683-1835 RIFXD COMP 18K CHM 5% 1/4W
Al6R51 0683-1025 RiFXU COMP 1000 OkWM 5% 1/4w
ALl6RS52 06e83-1115 RIFXOD COMP 110 OHM 5% 1/4%
AL6R53 06833925 RiFXu COMP 3900 DHM 5% 1/4Ww
A16R54 0€83-1045 R3FXD COMP 100K OHWM 5% {/4W
A16R55 0683-1025 RiFX0 COMP 1000 OWM 5% 1/4Ww
Al6RS6 0683-3625 RIFXO COMP 3600 OHM 5% L/4w
Al16R57 0683-3625 RIFXD COMP 3600 OHM 5% 1/4w
A16RE8B 0683-1025 RIFXD COMP 1000 OMM 5% 1/4w
A16RS9 0683-1045 RIFXD COMP 100K OHM 5% 1/4W%
Al6R60 0e83-1125 RIFXD COMP 1100 OMM 5% 1/4W
Al6R61 0683=2735 RIFXO COMP Z7K OMM 5% 1/4W
Al6R62 0683-1045 RiFXD COMP 100K OWM 5% 1/4w

= See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
geesffgl;&réfgn % Stock No. Description # Note
Al6R63 0683-1235 RIFXD COMP 12K OMM 5% Ll/4W
Al6R64 0683-3025 R$FX0O COMP 2000 OMWM 5% 1/4W
Al6R65 0683-3935 RIFXD COMP 29K CHM 5% Ll/4Ww
Al6V1 NSR PART OF READDUT BLOCK ASSY
Al7 5245A-65C ASSYS!DECIMAL COUNTER
5245A-65C~1 BOARULIBLANK P,C,
AL7C1 0150-0093 CiFXD CER CeQ1UF 480-20 100VLCw
AL7C2 0150-0050 C3FX0 CER 1C0QOPF 600 VDCw
AL17C3 0140-019%96 CtFXD MICA 150 PF 5% 300 VOCW
AL7CYH 0140-0145 CiFXD MICA z2 PF 5% 500 vDCW
AL7CS 0140-0210 CIFXD MICA 2Z70PF 5% 300VDCW
Al17C6 0140-0145 CiFXD MICA 22 PF 5% 500 yDCW
Al7C7 0140-0196 CIFXD MICA 150 PF 5% 300 VOCwa
Al17C8 0140-0202 CIFXD MICA 15 PF 5% S00VDCw
Al17C9o 0140-6208 CiFXD MICA &BOPF 5% 300VDCW
A17C10 0140-0202 CIFXD MICA 15 PF 5% 500VOCw
Al7C1l1 0140=-0204 CIFXD MICA L7PF 5% NPO SOOVDCW
Al17C1L2 0l40~0145 CtFXD MICA 22 PF 5% 500 VDCW
Al7€C13 0140-8214 CIFXD MICA 60PF 5% 300VDCW
ALl7C14 0140=-0210 CIFXD MICA 270PF 5% 300VLCW
Al17C15 0140~0145 CiFXD MICA 22 PF 5% 500 vDCWw
Al17C16 0140-0214 CiFx0 MICA €OPF 5% 300VDCW
AL7CL7 0140=0203 CtFXJ MICA 30PF 5% S00VDCW
Al7Cl8 0140-0202 CIFXDC MICA 15 PF 5% 500VDCW
ALT7C19 0140-0210 CiFXD MICA 270PF S% 300VDCW
AL7C20 0140-0202 CtFXxD MICA 15 PF 5% 500VDCw
Al7C21 0140-0193 CIFXD MICA 82PF 5% 300VDCW
AL7C22 0140=0200 CiFXQ MICA 390PF 5% 300VDCw
Al7C23 0140~0200 CIFXD MICA 390PF S% 300VDCW
Al7C24 0140~0200 C1FXD MICA 290PF S% 300VDCW
Al7€25 0150-0093 Ci1FXD CER O.01UF +80-20 100VDCw
A17C26 0150-0093 C3FXU CER Q.01UF +80-20 100VDCwW
Al7C27 0150-0093 CIFXD CER G.QlUF +80=-20 100VUCW
A17C28 0150-0093 CtFXD CER C+01UF +80-20 100VDCW
Al17C29 0150-0093 CIFXD CER C+01UF +80-20 100VUCW
Al7CR! 1910-0022 SEMICON DEVICE:IDIODE GE 100MA 6PlV 345NS
A17CR2 1910=0022 SEMICON GEVICEIDIODE GE J1OOMA 6PIV 3.5NS
AL17CR3 1910-0022 SEMICON DEVICE:IDIODE GE 100MA 6PIV 3.SNS
AL17CR4 1910=-0021 SEMICON DEVICEIDIODE
AL17CRS5 1910-0022 SEMICON DEVICESCIODE GE 100MA 6FPIV 3+5NS
Al7CRé 1910-0021 SEMICON DEVICE:IDIODE
AL17CR7 1910-0022 SEMICON ULEVICEIDIODE GE 100MA 6PIV 3¢5NS
A17CR8 1910-0022 SEMICON DEVICESDIODE GE 100MA 6PIV 3¢5NS
ALTCR9 1910-0021 SEMICON DEVICEIDIODE
Al7CR10 1910~-0021 SEMICON DEVICE:DIODE
ALl7CRLL 1910-0022 SEMICON DEVICEIDIODE GE 100MA 6PIV 3.5NS
Al7CR12 1910=-0022 SEMICON DEVICE:DIODE GE 1O00MA 6PIV 3.5NS
A17CR13 1910=-0022 SEMICON DEVICEIDIODE GE 100MA 6P1V 3.5NS
AL7CR14 1910-0022 SEMICON DEVICESDIODE GE JOOMA 6PIV 3.5NS
# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1

Table 4-1. Reference Designation Index (Cont'd)

I?eesfi?n?ggn % Stock No. Description # Note
ALl7CR1S 1910~-0021 SEMICON DEVICEDIODE
AL7CR1e 1910-0022 SEMICON DEVICE!DIODE GE 1OOMA 6PIV 3.5NS
AL17CR17 1910-0022 SEMICON DEVICE:DIODE GE 1OOMA 6PIV 3.5NS
AL17CR18 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIv 3.5NS
A17CR19 1910-0022 SEMICON DEVICESDIODE GE JOOMA 6PIV 3.5NS
Al7CR20 1901-0025 SEMICON CEVICE:DIODE JUNCTION
AL7L1 9140~-0159% COILIFXD O447UH 20%
Al7L2 9140-0158 COIL{FXD 1.CUH 10%
ALl7L3 9140-0159 COILIFXD ©.47UH 20%
AL7L4 9140-0158 COILIFXD 1«0UH 10%
AL7LS 9140-0143 COILSFXD RF 3.3 UH
AL7L6 9140-0159 COILSFXD ©+47UH 20%
ALT7L7 9140-0159 COILIFXD Oe47UH 20%
ALl7L8 9140~0143 COILIFXD RF 343 UM
AL7LYS 9140-0143 CCILSFXD RF 3.3 UM
Al7Q1 1854-0009% TRANSISTORIZN709 NPN SILICOMN
Al17Q2 1854-0009 TRANSISTORIZNTO9 NPN SILICON
AL7Q3 1854-0009 TRANSISTORIZN709 NPN SILICOMN
AL7Q4 1854-0009% TRANSISTORIZNTO9 NPN SILICON
AL17Q5 1854-0009% TRANSISTORIZNTO9 NPN SILICON
AL7Q6 1854-0009 TRANSISTGRI2N706 NPN SILICON
AL17Q7 1854=-0009% TRANSISTORIZN709 NPN SILICON
AL17Q8 1854-0009 TRANSISTORIZN709 NPN SILICON
AL17Q9 1850-0158 TRANSISTORIPNP GERMANIUM
Al17Q10 1850~-0102 TRANSISTORIGE2NZU55
Al7Q11 1854=-0009 TRANSISTCR:2N709 NPN SILICON
Al7Q12 1854-0009 TRANSISTURIZN709 NPN SILICON
Al7Q13 1854-0009 TRANSISTORIZNTC9 NPN SILICON
Al17R1 0683-5115 RIFXD COMP 510 OHMMS 5% 1/4w
Al7R2 0683-U4725 R1FXD COMP 4700 OHM 5% 1/4w
Al17R3 0683-2015 RIFXu COMP 200 OHMS 5% 1/4w
Al17R4 0683~1225 R3IFXD COMF 1200 OHMS 5% 1/4W
Al17RS5 0683-3315 RIFXuU COMP 330 OMMS 5% 1/4W
ALl7R6E 0683-2025 RiFXD COMP 2000 OHMS 5% 1/4Ww
A17R7 0683-3305 RIFXD COMP 33 CHMS 5% 1/4W
A17R8 0683-2025 R$FXD COMF 2000 OHMS 5% 1/4W
Al17RS 0683-U4725 RIFXD COMF 4700 OHM 5% l/4w%
Al7R10 0683-2015 RIFXD COMFP 200 OHMS 5% 1/4W
Al7R11 06831225 RiFXD COMP 1200 OHMS 5% 1/4W
A17R12 0683=-3315 R:FXD COMP 330 COHMS 5% 1/4Ww
AL7R13 0683-2025 RIFXD COMP 2000 OHMS 5% L/4w
AL7R14 0683-1035 RIFXU COMPF 10K CHMS 5% 1/4w
Al7R15 0683-2225 RIFXD COMF 2,2K OHM 5% 1/Uw
ALl7R16 0€83-3315 RIFXD COMP 3230 CHMS 5% 1/4Ww
Al17R17 0683-1825 RiFXD COMP 1800 OHMS 5% 1/4W
Al7R18 0683-2725 RIFXD COMP 2700 OHMS 5% 1/4W
Al7R19 0683-5105 RIFX0 COMF 51 OHM 5% 1/4w
A17R20 0683-2415 RIFXD COMF 240 COHMS 5% 1/4W
Al7R21 0683-1825 R:FXD COMP 1800 OHMS 5% 1/4W
L

= See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

geesfg;gifgn # Stock No. Description # Note

Al17R22 0683-2725 RIFXD COMP 2700 OHMS 5% 1/4Ww

A17R23 0683=-2225 RIFXU COMP Z,2K OHM 5% 1/4W

Al7TR24 0683-2025 RIFXD COMP 2000 OHMS 5% 1/4W

A17R25 0683-1035 RIFXD COMP 10K CMMS 5% 1/4W

Al17R26 0683-2215 RIFXD COMP 220 OMMS 5% 1/4w

ALlTR27 0683-1015 RIFXU COMP 100 CHMS 5% 1l/4w

Al17R28 0683~-U4715 RIFXU COMP 470 OHM 5% l/uw

A17R29 0683-2415 REFXO COMP 240 OHMS S% 1/4W

Al17R30 0663-1025 RIFXD COMF 1000 OHM 5% 1/4W

A17R31 0683-8215 RIFX0 COMP 820 OHMS 5% 1/4w

AL7TR32 0683-3025 RIFXD COMP 3000 OHMS 5% 1/4W

AL7R33 0683-5105 RIFXY COMP 51 OHM 5% 1/4w

A17R34 0683=-2415 R:FX0O COMF 240 OWMS 5% 1/4w

A17R35 0683=1025 RIFXD COMP 1000 OHM 5% 1/uw

A17R36 0683-8215 R$FXD COMP 620 OHMS 5% 1l/4w

AL7R37 0683-3025 RIFXD COMP 3000 OHMS 5% 1/4W

A17R38 0683~1625 RIFXO COMP 1600 OHM 5% 1l/4Ww

AL17R39 0683~-1035 RSFXD COMP 10K CHMS 5% 1l/4w

A17R40 0683=-4715 RiFXD COMP 470 CHM 5% 1/4W

AL7TR4] 0683-3315 RIFXD COMF 330 CHMS 5% 1/4w

AL17R42 0683=1825 R$FXU COMP 180C OHMS 5% 1/4W

A17R43 0683-2725 R1FX0 COMP 2700 OHMS 5% 1/4W

Al7R4Y 0683-5105 RIFXD COMF 51 OHM 5% 1/4w

A17R4S5 0683-3315 R:FX0 COMP 330 OHMS 5% 1/4w

Al17R46 0683~1825 RIFXD COMP 1800 OHMS 5% 1/4W

A17R47 0683-2725 RIFXD COMP 2700 DHMS 5% 1/4W

A17R48 0683-U471> RiFXQ COMF 470 OmMM 5% 1/4W

AL17R49 0683-2025 RIFXU COMP 2000 OMMS 5% 1/4W

ALTR50 0683-1035 RIFXD COMF 10K OHMS 5% 1l/4w

A17R51 0686=-4715 RIFXD COMF 470 CMMS S% 1/2%

A17R52 0683-5115 RtFXQ COMP 510 OHM 5% Ll/uWw

AL7R53 0683-0475 RIFXD COMP 4.7 OMMS 5% 1l/4w

A17R54 0683-5615 RIFXU COMP 560 OMMS 5% 1/4w

AL7RS5S 0683-4315 R:FXD COMP 430 OHMS 5% 1/4W

A17R56 0683-7515 RIFXLU COMP 750 OMMS 5% 1/4Ww

A17RS7 0683-7515 R3FXD COMP 750 CHMS 5% 1/uW

AL7RS8 0683-4315 R3FXD COMP 430 OHM 5% 1/4W%w

A17TR59 063~-7515 R1FXD COMP 750 OMMS 5% 1/4w

A17R60 0761-0020 RIFXyU MET FLM 91 OHM 5% W

Al7R61 0683-1015 RIFXD COMP 100 OWMS 5% 1/u4w

Al7R62 0683-6805 RIFXD COMP 68 OHMS 5% Ll/4Ww

Al8 52451 -48 ASSYIREADOLT

S243A-65A-1 BOARUIBLANK PeCe
05212-6011 READOUT BLCCK ASSEMBLY

A18CR1 1901-0025 SEMICON DEVICEIDIODE JUNCTION

A18CR2 1901-0025 SEMICON DEVICE:DIODE JUNCTION

AL8CR3 1901-0025 SEMICON DEVICEIDIODE JUNCTION

Al8CRY 1901-0025 SEMICON DEVICESDIODE JUNCTION

A18CRS 1901~0025 SEMICON DEVICEIDIODE JUNCTION

A18CR6 1904-0025 SEMICON DEVICE'CIODE JUNCTION

# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
T ehon | ® Stock No, Description # Note
A1BCR7 1901-0025 SEMICON DEVICEtDIODE JUNCTION
AlgCRE 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A18DS1 NSR PART OF READOUT BLOCK ASSY.
A18DS2 NSR PART OF READOUT BLOCK ASSY.
Al8DS3 NSR PART OF REACOUT BLOCK ASSY.
A18DS4 NSR PART CF READOUT BLOCK ASSYe.
A18DS5 NOT ASSIGNEC
A18DS6 1970-0009 ELECTRON FTULEESINDICATOR 10 DIGIT
Al8Q1 1854-0003 TRANSISTORINPN SILICON
Al8Q2 1854-6003 TRANSISTORINPN SILICON
Al18Q3 1854~0003 TRANSISTORINPN SILICON
Al18Q4 1854-0003 TRANSISTORINPN SILICON
A18Q5 1854-0003 TRANSISTORINPN SILICON
A18Q6 1854-0003 TRANSISTCRINPN SILICON
Al8Q7 1854-0003 TRANSISTORINPN SILICON
A18Q8 1854=-0003 TRANSISTORINPN SILICON
Al8R1 0686 U735 R3FXD COMP 47K CHM S% 1/2W
Al8R2 NSR PART OF REACOUT BLOCK ASSY.
AlBR3 - NOT ASSIGNED
A18R5 NOT ASSIGNED
Al8R6 06833945 R3FXD COMP 390K DHMS 5% Ll/4Ww
A18R7 0683=-3945 RIFXD COMP 390K OHMS 5% L/4W
Al8R8 0683~-3945 R3FXD COMF 390K OHMS 5% 1/4W
A18RS 0683=3945 REFX0O COMP 390K OMMS 5% 1/74W
A18R10 0683=5635 R$FXD COMP 56K OMMS 5% 1/4w
Al8R11 0683-5635 RSIFXD COMP 56K OHMS 5% 1/4w
Al8R12 0683~5635 RiFXD COMP 56K CHMS 5% 1/uw
Al18R13 0653-5635 RIFXD COMP 56k COHMS 5% 1/4Ww
Al8R14 0683-5635 RIFXD COMP 56K CMMS 5% 1/4w
Al8R15 0683-5635 RIFXD COMP 56K CHMS 5% 1/4W
Al8R16 0683-5635 RIFXD COMP 56K OHMS 5% 1/4w
ALBR17 0683=-5635 RIFXD COMP 56K CHMS 5% 1/4w
Al8R18 0683-2025 R3FXU COMP 2000 OKWM 5% 1/uUw
Al8R19 0683-7525 RIFXD COMP 7500 DHMS 5% 1/4W
Al18R20 0683-1545 RIFXLU COMP 150K OkM 5% 1l/4Ww
Al8R21 0683~-5135 R3FXD COMP S1K OHM 5% 1/4W
A18R22 0683-6805 RIFXD COMF 68 OHM 5% 1/4w
A18RZ3 NCT ASSIGNEL
Al8R24 0683=7525 RIFXD COMP 7500 OHMS 5% 1/4W
Al18R25S 0683-1045 RIFXL COMP 100K OHM 5% 1/u4w
Al8R26 0683-2025 RIFX0C COMP 2000 OHM 5% 1/4w
A18R27 0663=7525 RIFXD COMP 7500 QOHMS 5% 1/4w
Al18RZ28 0683-1545 RIFXU COMP 150K OWM 5% 1/u4w
Al8R29 0683-5135 RIFX0C COMP 51K CHM 5% 1/4W
A18R30 0683-9105 RIFXD COMP 91 OHKM 5% 1/4w
Al1BR31 NOT ASSIGNED
Al8R32 0683-7525 RIFXD COMP 7500 DHMS S% 1/4W
Al8R33 0683-1045 RIFXD COMF 100K OMM 5% 1/4%
AlBR34 0683=2025 RIFXD COMP 2000 OHM 5% 1/4W
# See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

geesfiegig%ggn # Stock No. Description # Note

Al8R35 0683-752%5 R3FXO COMP 7500 OWMS 5% 1/4W

A18R36 0683-1545 RIFX0O COMP 150K OMM 5% 1/4%

A18R37 0683-5135 R1FXD COMP S1K CHM 5% 1/4W

A18R38 0683-9105 R3FXO COMP 91 OHM 5% 1/4W

A18R39 NOT ASSIGNEL

A18R40 0683~7525 R3FXD COMP 7500 OMWMS 5% 1/4W

Al8R41 0es3-1045 RiFXD COMP 100K OmMM 5% 1/4w%

Al8RU42 0683-2025 RIFXD COMP 2000 OHM 5% 1/4w

A18R43 0683=-7525 RiFXO COMP 7500 OMMS 5% 1/4w

A18R44 0683=1545 RIFXU COMP 150K OMM 5% 1/4w

Al8RYS 0683-5135 R3FXD COMP 51K CHMM 5% 1/4W%

A18R46 0683-9105 R:FXDO COMP 91 OHM 5% 1/4w

A 18R4T NCT ASSIGNEL

Al18RYSB 0683=7525 R3FXD COMP 7500 OHMS 5% l/4W%

A18RUOQ 0683=-1045 RIFXD COMP 100K OHM 5% 1/4W

Al8V1 NSR PART OF READOUT BLOCK ASSY.

Al9 05245-6014 BOARD ASSYSINPUT AMPLIFIER

05245-2014 BOARDIBLANK PC

Al9C1Y 0160-0127 C4FXD CER 1UF 20% 25VDCW

A19C2 0150-0093 CiFxD CER 0+Q1UF 480-20 100VDCW

AlSC3 0150-0042 CiFXD TI 4.7 PF 5% s500VDCW

Al9CH 0150-0093 CIFXD CER Ue01UF #80-20 100VDLCwW

A19CS5 0150-0093 CiFXD CER C«Q1UF +80-20 100VOCw

AL19C6 0150=-0073 CiFXD CER 100 PF 10% 300VOCW

Al19C7 0160-0127 Ci1FXD CER LUF 20% 25vDCW

Al9CS8 0150-0093 CIFXD CER Gs01lUF +80=-20 100VOCW

Al19C9 0150-0061 CIFXD CER 20 PF 10O% L00OVDCW

A19C1O 0150-0093 CiFxD CER GC.Q1UF +80-20 100VOCW

A19CR} 1901-6376 DIODESSILICON 35v

AL19CR2 1901-0040 SEMICON DEVICESDIODE SILICON

AL9CR3 1901-0376 CIODESSILICON 35y

AL19CRY 1901~-0040 SEMICON DEVICE:DIODE SILICCN

A19CRS 1902-6580 DIODE BREAKCOWNISILICON

A19CRé 1901-0040 SEMICON DEVICESDIODE SILICON

Al19CR7 1901~0040 SEMICON ULEVICESDIODE SILICOCON

Al19Ql 1855-0047 TRANSISTORSCUAL N~CHANNE(L FET

Al9Q2 1854-02U9 TRANSISTORICUAL NP SILICON

Al9Q3 1853-0015 TRANSISTORISILICON PNP 2N3640

Al19Q4 1853-6015 TRANSISTORISILICON PNP 2N3640

A19Q5 1854=-0009 TRANSISTORIZNT709 NPN SILICON

A19Q6 1854-6009 TRANSISTORIZ2N709 NPN SILICON

Ai1SR1 0757-0898 RIFX0 MET FLM 82 OHM 2% 1/8W

Al1SR2 0683~1625 RIFXD COMP 1600 OWM 5% 1/4w

A19R3 0757-0948 R$FX0 MET FLM 10K OHM 2% 1/8W

Al9R4 0757-0950 RIFXD MET FLM 12K OHWM 2% 1/8W

Al9R5 0757-0940 RIFXO MET FLM 4,7K OHM 2% 1/8W

Al9R6 0757-0952 RIFXD MET FLM 15K OHM 2% 1/8W

A19R7 0757-6909 R$FXD MET FLM 240 OMM 2% 1/8W

# See list of abbreviations in introduction to this section
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Section IV

Model 5245L

Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
&esfieég‘éicgn & Stock No. Description # Note
AL9RSE 0757-0932 RSFXD MET FLM 2.2K OHM 2% 1/8W
AL9RS 0757-0936 RIFXU MET FLM 3.3K OHM 2% 1/8W
A1SR10 0757=0916 RIFXD MET FLM 470 OHM 2% 1/8W
Al9R11 0757-0900 R$FXU MET FLM 100 OHM 2% 1/8w
Al9R12 0757-0904 R3FXD MET FLM 150 OHM 2% {/8W
Al9RI13 0757-0936 RSFXD MET FLM 3.3K OHM 2% 1/8W
Al9R14 0757-0916 RIFXD MET FLM 470 OHM 2% 1/8W
AL19R15 0757-0909 R3IFXD MET FLM 240 OHM 2% 1/8W
AlSRL6 0757-0932 RIFXD MET FLM 2.,2K OHM 2% 1/8W
A19R17 0757-0920 RIFXD MET FLM 680 OHM 2% 1/8w
Al9R18 0757-0952 RIFXD MET FLM 15K OHM 2% 1/8W
AL9RILS 0757=0972 RIFXD MET FLM 100K OHM 2% 1/8W
A19R20 2100-1513 RIVAR WW 50 OMM 5% 1w
Ai9R21 0757-0930 RIFXD MET FLM 1.8K OHM 2% 1/8W
Al9R22 0757-0914 R:FXD MET FLM 390 OHM 2% 1/8w%
AL9R23 0757-090< RIFXL MET FLM 120 OHM 2% 1/8W%
Al9R24 0757-0930 RIFXD MET FLM 1.8k OHM 2% 1/8W
FACTORY SELECTED PARTI!TYPICAL VALUE GIVEN
A19R25 0757-0948 RIFXD MET FLM 10K OHM 2% 1/8w
A19R26 0757-0950 RIFXD MET FLM 12K OHM 2% 1/8W
A20 SAME AS AlSIUSE PREFIX A20
A21 05245-6015 BOARD ASSYIFUNCTION
05245-2015 BCARDIBLANK PC
A21C1 0160-0127 C3FXD CER 1UF 2C% 25VDCW
A21C2 0150-0093 CIFXD CER UeQlUF 480-20 100VUCW
A21C3 0150=0093 CIFXD CER O«Q1UF 480-20 100VOCw
A2iCY 0170-0084 CIFXD My O0.068UF 20% SOVDCW
A21C5S 0160-0127 C:FXD CER LUF 208 25VDCW
A21C6 0160-0127 CIFXD CER LUF 20% 25VDCW
A21C7 0160-0127 C!FXD CER 1LUF 208 25vDCW
A21C8 0160~0205% CtFX0D MICA 10 PF 5%
A21C9 0140-0203 CiFX0 MICA 30PF 5% SO0VDCW
A21C10 0140-0203 CtFXu MICA 30PF 5% SO0OVDCW
A2iCll 0160-0205 CIFXD MICA 10 PF 5%
A21C12 0150-0093 CiFXU CER C+01UF +80-20 100VLCw
A21C13 0140-0149 CIFXD MICA 470 PF 5% 300 VDCw
A21C14 0140-0149 CtFXD MICA 470 PF 5% 300 VDCW
A21C1l5 0140~-0149 CiFXJ MICA 470 PF 5% 300 VOCW
A21C16 0140=-0149 CIFXD MICA 470 PF 5% 300 VDCa
A21C1L17 0150~-C093 CIFXU CER C+QLUF #80~-20 100VOCW
A21C18 0160-0370 CiFXD MICA 20 PF 5%
A21CR1 1610-0016 SEMICON DEVICESDIODE GERMANIUM
A2iCR2 1910-0016 SEMICON CEVICESDIODE GERMANIUM
A21CR3 1910-0016 SEMICON UEVICESDIODE GERMANIUM
A21CR4 1910-0016 SEMICON DEVICE:CIODE GERMANIUM
A21CR5 1910-0016 SEMICON CEVICE :DIODE GERMANIUM
A21CRé6 1910-0016 SEMICON DEVICEIDIODE GERMANIUM
A21CR7 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
A21CR8 1910-0016 SEMICON DEVICEIDIODE GERMANIUM
A21CR9 1901~-0040 SEMICON DEVICESDIODE SILICON
= See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
II){eesfiegI;g%ggn % Stock No, Description # Note
A21CR10 1910-0016 SEMICON DEVICE :CIODE GERMANIUM
A21CR11L 1910=-001¢ SEMICON UEVICESDIODE GERMANIUM
A21CR12 1910-~0016 SEMILON DEVICESCIODE GERMANIUM
A21CR13 1901~0025 DICDE JUNCTION:100 MA AT 1v 10GPIV
A21CRi4 1901-0025 DIODE JUNCTION: 100 MA AT iV 100PlV
AR1CR15 1910=0016 SEMICON DEVICE$CIODE GERMANIUM
A21CRle 1910=0016 SEMICON DEVICE:DIODE GERMANIUM
A21CR17 1910-0016 SEMICON DEVICESCIODE GERMANIUM
A2iL1 9140-~0146 COILYFXD RF 10 UM
A21L2 9140-0146 COILSFXD RF 10 UH
A21L3 9140-0095 COILSFXD RF Q0,27 UH
A21L4 9140-0159 COILIFXD RF Qo47 UH
A21Q1 1854-0019 TRANSISTORISILICON NPN
A21Q2 1854-0005 TRANSISTORIZNTO8 NPN SILICON PLANAR
A21Q3 1854=-0073 TRANSISTORISILICON NPN
A21Q4 1854=-0073 TRANSISTORISILICON NPN
A21Q5 1854-0005 TRANSISTORI2N708 NPN SILICON PLANAR
A21Q6 1854=-0005 TRANSISTORI2N708 NPN SILICON PLANAR
A21Q7 1854-0005 TRANSISTOR12N708 NPN SILICON PLANAR
A21Q8 1854-0005 TRANSISTORI1ZN708 NPN SILICON PLANAR
A21Q9 1854=0009 TRANSISTORIZ2N709 NPN SILICON
A21Q1l0 1853-6015 TRANSISTORISILICON PNP
A21Q11 1853-0015 TRANSISTORISILICON PNP 2N3640
A21Q12 1854~0005 TRANSISTORI2N708 NPN SILICON PLANAR
A21Q13 1854=-0019 TRANSISTORISILICON NPN
A21R1 0683~1615 RIFXO COMP 160 CHM 5% 1/4W
A21R2 0683~-1615 RIFXD COMP 160 CHM 5% 1/uW
AZ21R3 0683-1035 RIFXO COMP 1OK OHMS 5% 1/4W
A21R4 06835125 RIFX0 COMP 5100 OHM 5% 1/4W
A21RS 0683-5125 RIFXD COMP 5100 OMM 5% 1/4w
A21R6 0683-5125 RIFXD COMP 5100 ORM 5% 1/4w
A21R7 0683-5125 RtFXJ COMP 5100 OWM 5% 1/4w
A21R8 0683-5125 R$FXD COMF 5100 OMM S5% 1/4w
A21R9 0683-5125 R:FXD COMP 5100 OHM 5% 1l/uw
A21R10 0683-1035 RIFXU COMP 10K OHMS 5% 1/4Ww
A21R11 0683=-1035 RIFXD COMP 10K OMMS 5% 1l/4%
A21R12 0683-1035 R:FXD COMP 10K OHMMS 5% 1/4w
A21R13 0683-1035 R3FXD COMP 10K OHMS 5% 1/4w
A21R14 0683-1035 RIFXD COMP 10K CHMS 5% 1/uw
A21R15 0683=-1035 RIFXD COMP 10K CHMS S% 1/4w
A2iR16 0683-2025 RIFXD COMP 2000 OMM 5% 1/4w
A21R17 0683-6225 RIFXD COMP 6200 OMMS 5% 1/4W
A21R18 0683=-2025 RIFXD COMP 2000 OWM 5% l/uw
A21R19 0683-6225 RIFXD COMP 6200 DHMS 5% L1/4W
A21R20 0683~1025 RIFXD COMP 1000 OWM 5% 1l/4w
A21R21 0683~1025 RIFXD COMP 1000 OHM 5% Ll/uw
A21R22 0683-1815 RiFXD COMF 180 OHM S% 1/4W
A21R23 0683-1815 RIFXD COMF 180 OHM S% 1/4Ww
A21R24 0683-~1815 RIFXO COMP 180 OMM S% Ll/u4w
A21R2S5 0683~4315 RIFXD COMP 430 CHMS 5% 1/uWw
# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

geesfieglig%fgn % Stock No. Description # Note

A21R26 0683-4315 RIFXD COMP 430 OMMS 5% 1/4w

A21R27 0683=4315 RIFXJ COMP 430 OHMS 5% 1/4w

A21R28 0683-3915 RiFXD COMP 390 OHMS S% 1/4w

A21R29 0683=-6815 R1FXJ COMF 6BO OHMS 5% 1/u4w

A21R30 0683~-6215 R$FXD COMP 620 OHM 5% l/4W

A21R31 2100-0737 RSVAR Ww 20C OHM 5% 1W

A21R32 0683-3915 R1FXD COMP 390 OMMS 5% i/4w

A21R33 0683-6815 R3FXL COMF €80 OHMS 5% 1/4Ww

A21R34 0683=3915 R:FXD COMF 390 OHMS 5% 1/4W

A21R35 0683~1115 RIFXD COMP 110 OHM 5% 1/4W

A21R36 0683-4715 RS$FXD COMP 470 OHM 5% l/4w

A21R37 0683-4715 R3FXL COMP 470 CHM 5% l/4W

A21R38 0683-2725 RIFXD COMP 2700 OHM 5% 1/uWw

A2Q1R39 0683-5115 RIFXD COMP 510 OMMS 5% 1l/u4w

AZ21R40 0683~-4725 RIFXU COMP 4700 OWM 5% 1/4W

A21R41 0683-U4725 RIFXD COMP 4700 OHM 5% L/4w

A21R42 0683=5115 RIFXD COMP 510 OHMS 5% 1/4w

A21R43 0683-4725 R3IFXO COMP 4700 OHM 5% 1/uw

A21R44 0683-Uu725 RIFXD COMF 4700 OHM 5% 1/4W

A21R45 0683-6825 R3IFXD COMP €800 OHMS Sk 1/4W

A21R46 06834735 RIFXD COMP 47K OHMS 5% L/uWw

A2L1R47 0683-4735 R3FXD COMP 47K COHMS 5% 1/4%

A21RUS8 0683-5115 R:FXO COMF 510 OHMS 5% 1/4w

AZ21R49 0683-2415 RIFXD COMP 240 CHM 5% 1/4W

A21RS50 0683-1815 RIFXO COMP 180 CHM 5% 1l/4W

A21R51 0683-3315 RtFXU COMFP 330 OHM 5% 1/4w

A21R52 0683-1015 R3FXU COMP 100 CHM 5% 1/4Ww

A21R53 0683-7515 RIFXJ COMP 75C OHM 5% 1l/4W

A21RS54 0683-1015 R$FXD COMFP 100 OHM SX% 1/4W

A21R55 0683-6805 RIFXD COMP ¢8 OKMS 5% 1/u4W

A22 5243A-65R ASSYIGATE CCONTRCL

5243A-65R~1} BOARDIBLANK P.Co

A22C1 0140-0162 CiFxD MICA 68PF S% 300VDCW

A22C2 0140~019¢ CiFXD MICA 68PF 5% 300VDCw

A22C2 0140-0191 CiFXD MICA &6 PF 5% 300 vDCW

A22CH 0160-0369 CIFXD MICA 17PF 5%

A22C5 0140-0208 CIFXD MICA ¢8Q0FF 5% 300VLCW

Az2C6 0180-0100 CIFXD ELECT TA 4.7UF 10% 3s5VDCW

A22C7 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW

A22C8 0140-0200 CtFXD MICA 390PF 5% 300VOCW

A22CS 0140-0G159 Ci1FXD MICA 3000PF 300VDCw

A22C10 0140-0201 CiFXD MICA 12PF 5% 500VDCW

A22C11 0140-0205 CiFXu MICA 62 PF 5% 300VDCwW

FACTORY SELECTED PART:TYPICAL VALLE GIVEN

A22C12 0160-0163 CiFXu MY 33(C0PF 10%

A22C13 0150~-0047 CIFXD TI €.& PF 10% 500 VDCW

Az22Cl4d 0150~-0047 CIFXD TI 6.& PF 10% 500 VDCW

A22CR1 1910-0034% DIUDE$GERMANIUM

A22CR2 1910-0034 DIODEIGERMANIUM

A22CR3 1901-0040 SEMICON DEVICEIDIODE SILICON

= See list of abbreviations in introduction to this section
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Model 5245L Section IV

Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
geesfiegxr'%ré:gn % Stock No. Description # Note
A2£CR4 1601=0040 SEMICON UEVICEIUIODE SILICON
A22CRS5 1910~0016 SEMICON DEVICEIDIODE GERMANIUM
A22CR6 1910~-0016 SEMICON DEVICE:CIODE GERMANIUM
A22CR7 1901-0040 SEMICON DEVICE:CIODE SILICON
A221 1 9140~-0142 COILIFXD RF 2.2 UM
A2z2L2 9140~-0142 CCILIFXD RF 2,2 UH
A22..3 9140~-0142 COILSFXD RF 2.2 UH
A22Q1 1854-0005 TRANSISTORSIGN708 NPN SILICON PLANAR
A22Q2 1854-~-0005 TRANSISTURIZNT708 NPN SILICON PLANAR
A22Q3 1854-0005 TRANSISTORIZN708 NPN SILICON PLANAR
A22Q4 1854-0009 TRANSISTORISILICON NPN 2N709
A22Q5 1854-0009 TRANSISTORSSILICON NPN 2N7(¢9
A22Q6 1854~0005 TRANSISTOR$ZN70U8 NPN SILICON PLANAR
A22Q7 1854-0005 TRANSISTOR$2N708 NPN SILICON PLANAR
A22Q8 1851-0017 TRANSISTUR$2N1304
A22Q9 1851=-0017 TRANSISTORIZN1304
A22Q10 16%1-0017 TRANSISTOR 1 2N1 304
A22Q11 1854=0022 TRANSISTOR 120V
A22R 1 0683=3325 R$FXD COMP 3300 OHM 5% 1/4w
A22R2 0683=7535 R3FXD COMP 75K CHM 5% 1l/4w
A22R3 0683~1035 RIFXD COMP 1OK CHMS 5% 1/4W
AZZRY 0683-2425 RIFXD COMP 2400 OHMS 5% 1/4W
A22R5 0683-1035 R3IFXD COMP 10K OHMS 5% 1/4w
A22R6 0683~2425 RIFXD COMF 2400 DHMS 5% 1/4w
A22R7 0683-1325 RIFXD COMF 1300 OHMS 5% 1/UW
A22R8 0683-2425 RIFXD COMP 2400 DHM 5% 1/4w
A2Q2RS 0683-6235 RtFXD COMF 62K OHM 5% 1/4W
A22R10 0683~6235 RIFXD COMP €2K OHM 5% 174w
A22R11 0683-2425 RIFXD COMP 400 OHM 5% 1/4W
A22R12 0683-1325 RIFXD COMP 1300 OHMS 5% 1/4W
A22R13 0683-1035 R$FX0O COMFP 10K OWMS 5% 1/Uw
A22R 14 0683-3325 RIFXD CCMP 3300 OMM 5% 1/4Ww
A22R 15 06834725 RIFXD COMP 4700 OHM 5% 1/4w
A22R 16 0683-3325 R3FXD COMF 3300 OWM 5% 1/4w
A22R17 0683-~4725 RIFXD COMP 4700 OWM 5% 1/4Ww
A22R18 0683-1035 RIFXJ COMP {OK OMMS 5% i/4w
A22R19 0683-1035 RIFXD COMP 10K OHMS 5% 1/4w
A22R20 0¢83-1545 RIFXD COMF 150K OMMS 5% 1/4W%
A22R21 0683-2015 RIFXD COMP 200 OHMS 5% 1l/uw
A22R22 0686-9115 RIFXD COMP 610 OHMMS 5% 1/2W
A22R23 0683-1025 RIFXD COMF 1000 DOWM 5% l/4w
A22R24 0683-1325 R$FXO COMP 1300 DMMS 5% 1/4W
A22R25 0683-1035 R3FX0 COMP 10K CHMS 5% 1/u4Ww
A22R26 0683-U4735 R3FXD COMP 47K OMMS 5% L/uw
A22R27 0683~-1035 RIFX0O COMP 10K QOHMS 5% 1/4w
A22R28 0683-1325 RIFX0 COMP 1300 OWMS S% 1/u4W
A22R29 0683-1525 RtFX0 COMP 1500 OHM 5% 1/4w
A22R30 0683-2735 RIFXD COMP 27K OHM 5% 1l/4Ww
A22R31 0683-1045 R$FXD COMP 100K OHM 5% 1/4Ww
A22R%2 0683-1825 R:FXD COMP 1800 OHM 5% 1/4W

# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
geesfiegll‘g%fgn & Stock No. Description # Note
A22R33 0683-2735 R3IFXD COMP Z7K OHM 5% Ll/4Ww
A22R34 0683-4725 R1FXD COMP 4700 OHM 5% 1/4w
A22R35 0683=1625 R1FXD COMP 1600 OHMS 5% 1/4W
A22R36 0683-4725 RIFXD COMP 4700 OHM 5% 1/4W
A22R37 0683-9135 RIFX0 COMP GLlK OMM S% 1l/4W
A22R38 0683-4725 RIFXD COMP 4700 OHM 5% 1/4Ww
A23 S5243A-65S5 ASSYtSAMPLING CONTROL
5243A-655~}) BOARDIBLANK P,C,
A23C1 0140-0159 C4FXL MICA 3000FPF 300VDCW
A23C2 0150=0093 CiFXD CER C+01UF #80-20 100VLCWH
A23C3 0140-0156 C3FxD MICA 1500 PF 2% 300 VDCW
A23CH 0180-0137 CtFX0 ELEET TA 100 UF 20% 10VDCW
A23C5 0180-0100 CiFXD ELECT TA 4.7UF 10% 35VUCw
A23C6 0140-0149 CtFX0 MICA 470 FF 5% 300 VDCW
A23C7 0140-0162 CIFXD MICA 4700 PF 10% 300 VDCW
A23C8 0180-0100 CiFXD ELECT TA 4.7UF 10% 35VDCw
A23C9 0160=-0161 CIFXD My 0,01 UF 10% 200VDCW
A23C10 NOT ASSIGNEL
A23C1Ll1 0140-0200 CtFXD MICA 390PF 5% 300VDCw
A23C12 0150~-0121 C1FX0 CER O 1UF +80%-20% 50VDCwH
A23C13 0150-0121 C3FXD CER CelUF +80%=-20% S50VULCw
A23CR} 19010025 SEMICON DEVICESDIODE JUNCTION
A23CR2 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A23CR3 1901=-0040 SEMICON CEVICE:DIODE SILICON
A23CRY 1901-0025 SEMICON DEVICEIDIODE JUNCTION
A23CRS5 1901-0025 SEMICON DEVICE :DIODE JUNCTION
A23CR6 1901-0025 SEMICON DEVICE!DIODE JUNCTION
A23CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION
A23CR8 1901~0025 SEMICON DEVICE :DIODE JUNCTION
A23CR9 1901=-0040 SEMICON DEVICESDIODE SILICON
A23Q1 1851~-0017 TRANSISTOKIZN1I 304
A23Q2 1850~-0040 TRANSISTCRIGERMANIUM 2N383 PNP
A23Q3 1850-0062 TRANSISTCRIGERMANIUM
AZ3Q4 1850-0062 TRANSISTOK I GERMANIUM
A23Q5 1853=-0001 TRANSISTORIPNP SILICON 30V 900MW
A23Q6 1850-0101 TRANSISTORISPLNS82
A23Q7 1850-0040 TRANSISTORIGERMANIUM 2N383 PNP
A23Q8 1851-0024 TRANSISTORIGE NFN 2N388A
A23Q9 1850-006< TRANSISTORIGERMANIUM
A23Q10 1850-0062 TRANSISTOR IGERMANIUM
A23Qll 1854=-0005 TRANSISTOR:ISILICON NPN 2N708
A23Ql2 1851=-0017 TRANSISTORIZN1I304
A23R1 0686~-3025 R3FXD COMP 3000 OHM 5% 1/2W
A23R2 0686-1325 RS$FXD COMP 143K OHM 5% 1/2W
A23R3 0686-2725 R$FXD COMP 2700 OHM 5% 1/2W
A23R4 0686~1025 RIFX0 COMP 1000 OHM 5% 1/2W
A23RS 0686~1035 RIFXO COMP 10K OmMM 5% 1l/2W
Az3R6 0686=1035 RIFX0 COMP 10K CHM 5% L1/2Ww
= See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
Reference s
Deesignation % Stock No. Description # Note
A23R7 0686-2225 Ri1FXD COMP 2200 OHM 5% 1/2w
A23R8 0686~-2225 RIFXJ COMP 2200 OHM 5% 1/2w
A23RG 0686-4735 R3FXD COMP U7K OWM 5% 1/2%
A23R10 0686-1035 R3FXV COMP 10K OHM 5% 1/2W
A23R11 0686-4735 RIFX0 COMF 47K CHM 5% 1/2W
A25R12 0686=-4735 R$FXU COMP U7K OhM 5% 1/2w
A23R13 0686~7525 RIFXU COMP 7500 OHM 5% 1/2W
AZ23R14 0686=3625 RIFXU COMP 2600 OHM S% 1/2w
A23R15 NOT ASSIGNED
A23R16 0686~2035 RIFXO COMP 20K OHM 5% 1/2W
A23R17 0686~9125 RIFXD COMP 9100 OHM 5% 1/2W
A23R18 0758-0015 RIFXD MET FLM 220 OHMS 5% 1/2W
A23R19 0686-1025 RIFXD COMP 1000 OWM 5% 1/2w
A23R20 0686-2225 RIFXO COMP 2200 OMWM 5% L/2W
A23R21 NOT ASSIGNEL
A23R22 0686-1325 RIFXU COMP 13K OHM 5% 1/2W
A23R23 Q686-U735 R$FXD COMP 47K OMM 5% 1/2%
A23R24 0686-2035 R3FXU COMP LOK OHM S% 1/2W
A23R25 0686-1035 RIFXD COMP 10K OHM 5% 1/2W
A23R26 0686-1525 RIFXD COMP 150C OMM 5% 1l/2w
A23R27 0756=-0015 RIFXD MET FLM 220 OHMS 5% 1/2W
A23R28 0686-1035 RIFX0 COMF 10K OMWMM S% 1/2W
A23R29 0686=-2225 R3IFXO COMP 2200 OHM 5% 1/2W
A23R30 0686~-2225 R1FXD COMP 2200 OHM 5% 1/2W
A23R31 0686~-1225 RIFXD COMP 1200 OHM 5% 1/2%
A23R32 0686=U4725 RIFX0O COMP 4700 OHM 5% 1/2W
A23R33 0686-4725 RIFXO COMP 4700 OHM 5% 1/2w
A23R34 0€86-2735 R3IFXD COMP 27K OHM 5% /2w
A23R35 0686-4715 R$FXD COMP 470 OmMM 5% 1l/2W
A23R36 0686=-4715 RIFXD COMP 470 OMWM S% l/2W
A24 5243A-69A ASSYSCRYSYAL OVEN
5243A-69A-1 BOARUIBLANK P.C.
A24C1 0130-0001 CtVAR CER 7-45PF 500VDCW
A24C2 0160-0126 CtFXD PORC 160PF 2% SOOVDCW
A24C3 0140-0151 CtFxD MICA B2OPF 2% 300VDCW
A24C4 0140=-0166 CIFXD MICA (017 UF 2% 300 VOCW
A24CS 0140-0159 CIFXD MICA 3000PF 300Q0VDCw
A24C6 0170-0055 C1FX0 MY ®«JUF 20% 200VDCW
A24C7 0170-0040 CIEXD MY Q47 UF 10% 200VDCW
AQUR1 0727-0081 R3FXD DEPC €00 OHM 1% 1/2W
A24R2 0727-0105 R$FXD C-FLM 1200 OHM 1% 1/2W
A24R3 0727-0387 RIFXD DEPC 442 OHM 13 1/2w
A4RY 2100-0354 RIVAR Www 10CO COHM 10% LIN 2W
A24Y1 NSRIPART OF READOUT BLOCK ASSY
A25 5243A-65T ASSY{OVEN CONTROL
5243A-65T-1 BOARDIBLANK P.C.
A25C1 0180«0100 CIFXD ELECT TA 4.7UF 10% 35VLCW
A25C2 0180-0100 CtFXJ ELECT TA 4+7UF 10% 35VOCW
# See list of abbreviations in introduction to this section
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Section IV Model 52451,
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

Igteesfiezgl;g%ggn % Stock No, Description # Note

ACS5C3 0180-0100 CIFX0 ELECT TA 4,7UF 10% 35VODCW

A25C4 0180-0049 CiFXU ELECT 20UF 50vVDCW

A25C5 0180-0100 CtFXD ELECT TA 4.7UF 10% 35vDCw

A25C6 0170-0024 CIFXD MV 0022 UF 20% 200VDCW

A25C7 0180-C100 CIFXU ELECT 4,7 UF 10% 35VCChw

Az5CR1 1901-0025 SEMICON DEVICE::CIODE JUNCTION

A25CR2 1901~0025 SEMICON DEVICESDIODE JUNCTION

A25CR3 191C=0016 SEMICCN DEVICE:DIODE GERMANIULM

A25CR4 19010026 SEMICON DEVICE::DIODE SI

A25CRS 1901-002¢ SEMICON DEVICESCIODE SILICON 2(GOPIV
AZ5CR6 1901~-0026 SEMICON DEVICEICIODE SILICON 200PIV

A25CR7 1901-0026 SEMICON DEVICE:DIODE SILICON 200F1V

A25CR8 1601-0026 SEMICON DEVICEtDIODE SILICCN 200P1IV

A25Q1 1850-0054 TRANSISTORIGERMANIUM 2N652A PNP

A25Qz 1853-0001 TRANSISTORSFNP SILICON 30V SOCMW

A25Q3 1850~-0054 TRANSISTOKIGERMANIUM 2N652A PNP

AZ5Q4 1850=-0092 TRANSISTORICERMANIUM 2N2043A PNP

A2Z5R1 06B3=4325 R3FXu COMP 4300 OHM 5% 1/4w

A25R2 Qe83-432% RIFXD COMP 4300 OHM 5% Ll/4w

A25R3 0683~-8215 RIFXJ COMP 620 OHM 5% 1l/4W

A25R4 0é83-1235 R3FXD COMP 12K OHM 5% 1/4W

FACTURY SELECTEC PARTITYPICAL VALUE GIVEN

A25RS5 0e83~1835 R$FXU COMP 18K CHM 5% 1/4W

A25R6 0689-0565 R:FXU COMP 5.6 OHM 5% 1W(FACTORY SELECTED PART)

AZ5R7 0767-0001 RKFXQ MET FLM 40C OHMS 5% 3W

A25R8 0€83~1015 ReFXD COMP 100 CHM 5% 1/4W

A2Z5R9S 0683-2205 R:FXLU COMP 22 ORM 5% 1/4w

A25R10 0683-1515 RIFXD COMP 150 CHM 5% 1/4%

A26 05245=-6013 AS>Yt OSCILLATOR BOARD

05245=-2008 BOARD?Y BLANK PC

A26C1L 0160~-0194 CIFXD MY €©€+015UF 10%

A26C2 0150-0083 CiFX0 CER CG+01UF #80-20 100VUCW

A26C3 0170-0084 CIFXD MY C.068UF 20% SOVDCwW

A2oCH 0160-0127 CiFXD CEKR LILF 20% 25VDCW

A26CS 0150-0095 CtFXJy CER Cs0LUF +80=-20 100VULCw

AZ6CE 0170-0084 CsFXxL MY C«(68UF 20% SOVDCW

A26C7 0140~-0200 CtFXD MICA 290PF 5% 300VDCW

A26C8 U1s0G-0093 C!FXU CER UsGLUF +80-20 100VLCW

AZ6CS 0150-0092 CSFXQ CER Ce«Q1UF +80-20 100VUCW

Az6C1L0 0160-C194 CiFXu MY UaCLlBUF 10%

A26C11 0140-0190 CiFXU MICA 29 PF 5% 300 VvDCW

Az6Cl2 0160=-0194 CiFXu MY Co(L15UF 10%

Az6Cl3 0170-0084 CtFXD MY 0.068UF 20% SOVLCW

A26C 14 01¢0~-0194 CtFXO MY O+CLlBUF 10%

A26C15 0150-0093 CtFXJ CER C+QlUF 480-20 100VLCH

nz26Cleé 0150-0093 CiFX0O CER C+Q1UF +80-20 100VDCw

A6C1L17 0150-0093 CIFX0 CER UsOIUF +80-~20 100VUCH

AZ6C18 C160-0194 CIFXD MY QOeULISUF 10%

Az6C19 0150-0093 CtFXD CER C+0LlUF +80-20 100VDCw%

A26C20 0150-0050 CsFX0 CER 1CQOPF 600 VDCw

% See list of abbreviations in introduction to this section
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Model 5245L

Section IV

Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
Igteesfiegl;g%icgn % Stock No. Description # Note
A26C21 NOT ASSIGNEL
A26C22 0140=-015& CtFXD MICA 1000 PF 5% 300VDCw
A26C23 0150-0050 C3Fxu CER 1000PF 600 VDCwW
A26C24 0140-0203 CiFXu MICA 320PF 5% 500VDCW
A26C25 0150-0093 CiFXU CER CeQLlUF +80-20 100VDCW
A26C26 0180-0100 CIFXD ELECT TA 4.7UF 10% 35VLCW
A26CR1 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
A26CR2 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
A26L1 9140-0138 COILSFXD RF 180 UH
A26 2 9140-0137 COILIFXD RF 100 UH
A26L3 9140-0137 COILYFXD RF 100 UMW
A26L4 9140-0138 CCILtFXD RF 180 UH
A26LS5 9140-0138 COILIFXD RF 180 UM
A26Q1 1853-0009 TRANSISTORISILICON PNP
AR6Q2 1853-0009 TRANSISTOR:ISILICON PNP
A26Q3 1853-000¢% TRANSISTORISILICON PNP
A26Q4 1853-0009 TRANSISTORISILICON PNP
A26Q5 1853-0009 TRANSISTOR:ISILICON PNP
A26Q6 1853-0009 TRANSISTORISILICON PNP
A26Q7 1853-0009 TRANSISTORISILICON PNP
A26R1 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W
A26R2 0683-2225 RIFXD COMP 2.,2K OHM 5% 1l/4w
A26R3 0683-3915 R1FX0 COMP 390 OHMS 5% 1/4Ww
A26R4 0683-3915 RIFXD COMP 290 OHMS S% 1l/uw
A26R5 0683-3915 RIFXD COMP 390 OHMS 5% 1/uw
A26R6 0663~3915 RIFXD COMFP 390 COHMS 5% 1/4w
A26R7 0683-1025 R1FX0O COMP 1000 OWM 5% 1l/uw
A26R8 0683-3925 RIFXD COMP 3900 OHMS 5% 1/4W
A26R9 0683-1535 RS$FXD COMP 15K OHMS 5% 1l/4w
A26R10 0683-4725 RIFXD COMP 4700 OHWM 5% 1/4Ww
A26R11 0683-2725 R$FXU COMP 700 DHMS 5% 1/4W
A26R12 0683~2225 RIFXD COMP Z.2K OWM 5% 1l/4%
A26R13 0683~1235 RIFXD COMP 12K OHM 5% 1/4W
A26R1U 0683-2725 R3IFXU COMP 2700 OMMS S% L/4W
A26R15 0663~-1305 RIFXu COMP 13 OHMS 5% Ll/4Ww
A20R16 0683-1825 R3FX0 COMP 1800 OHMS 5% 1/4W
A26R17 0683-1025 RIFXO COMP 100G OHM 5% 1l/4w
A26R 18 0683-2715 RIFXD COMP 270 OHMS 5% 1l/4w
A26R19 0683-6225 RIFXD COMP €200 OHM 5% 1/4W
A26R20 0683-2725 RIFX0 COMP 2700 DHMS S% 1/4W
A26R21 0683~-2215 REFXD COMP 220 OHMS 5% 1/4w
A26R22 0683=-1025 RIFXD COMP 1000 OmWM 5% L1/4W
A26R23 0682-1525 RIFXD COMP 150 OWMS 5% 1l/4w
A26R24 0683-1015 RIFXD COMP 100 OHWM 5% 1/4W
A26R25 0683-1025 RIFXD COMP 1000 OMM 5% 1/uw
A26R26 0683~1525 RIFXD COMP 1500 OHM 5% 1l/u4w
A26R27 0683-3315 RIFXD COMP 330 OHM S% 1/4w
A26R28 0683-9125 RIFXD COMP G100 OWM 5% 1/4w
A26R29 0683-2725 RIFXD COMP 2700 OMWMS 5% 1/4W
# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
&esffgﬁ{fgn % Stock No. Description # Note
A26R30 0757=-0937 RIFX0O MET FLM 3.6k OHM 2% 1/8W
A26R31 0757-0914 RIFXD MET FLM 365 OHM 2% 1/8Ww
A26R32 0683-1825 R3FXD COMP 1800 OMMS 5% 1/4W
A26R33 0683~-3025 RiFXD COMP 3000 OHM 5% 1/4W
A26R34 0€e83-9115 RIFXD COMP 610 ONM 5% 1/4W
A26R35 0683-9105 RIFXD COMP 91 OHM 5% 1/4w
A26R36 0686-8215 RIFXD COMP 820 OHM 5% 1/2W
A26R37 0758-0014 RIFX0 MET CXx 180 OHM 5%
A26R38 0683-1825 RIFXD COMP 1800 OMM 5% 1/u4w
A27 5243A-65C ASSYSMULTIFLIER
5243A-65C~-1 BOARDIBLANK P.Co
A27C1 0150-0093 CiFXD CER Q«Q1UF +80-20 100VDCw
A27C2 0140-0196 C3FXD MICA 150 PP 5% 300 VDCW
A27C3 0150-0093 CiFXD CER Ce«Q1UF #80-20 100VOCw
A27C4 0150-0093 C3FX0 CER C+0IUF +#80-20 100VOCwW
A27C5 0140-0200 CIFXLU MICA 390FPF 5% 300VDCWw
A27C6 0160~-0194 CiFXD MY ©«C15UF 10%
A27C7 0140-0201 CIFXD MICA 12PF 5% SQ0VDCW
A27C8 0140=-0208 C3FXD MICA €¢80PF 5% 300VDCW
A27C9 0160-0155 CtFXD MYy 3300 PF 10%
A27C10 0150-0093 CtFX0 CER U«QlUF 480-20 100VDCW
A27C11 0140-0192 CtFXL MICA ¢8PF 5% 300VvDCW
A27C12 0160-0194 CtFXD MY O«C15UF 10%
A27CL3 0140-0195 CIFXD MICA 130 PF 5% 300 VDCW
A27C14 0160~0157 CIFXD MY 4700 PF 10%
A27C15 0150-0093 CIFXD CER Ues01UF +80-20 100VLCW
A27C1l6 0140-0199 CiFXD MICA 240PF 5% 300VDCW
A27C1L7 0160-0194 C3FXD MY C+ClS5UF 10%
A27C18 0140-~0209 CIFX0 MICA SPF 10% 500VDCW
A27C19 0140-0199% CIFXD MICA 240PF 5% 300VDCW
A27C20 0140-0200 CtFXD MICA 390PF 5% 300VDCW
A27L1 9140-0127 COILIVAR B+3=1847 UH
A27L2 9140-0127 COILIVAR Be3=1847 UH
A27L3 9140-0126 CCILIVAR 1¢76=4+02 UH
A27L4 9140-0126 COILE{VAR 176=4.02 UM
A27LS 9140-0125 COILIVAR CeS=1¢9 UM
A27L6 9140~-0125 CCILIVAR ©¢G=1:9 WH
A27Q1 1850-0091 TRANSISTORICERMANIUM 2N2048 PNP
AZ7Q2 1850-0091 TRANSISTORICERMANIUM 2N2048 PNP
A27Q3 1850~-0091 TRANSISTORIGERMANIUM 2N2048 PNP
A27R1 0€83=-1525 RIFXD COMP 150 OMMS 5% Ll/4w
A27R2 0683-1015 Ri1FXD COMP 100 OWMS 5% 1/4w
AZ7R3 0683=1015 RIFXD COMP 100 OHMS 5% 1/4w
A27RY 0683-1635 R3IFXD COMP 16K CHMS 5% 1/4Ww
AZ7RS 0683-5125 RiFXD COMP £100 OHMS 5% 1/4W
A27R6 0683-2225 RIFXD COMF Z.2K OMM 5% 1/4W
AR7R7 0683=4715 RIFXU COMP 470 OHM 5% 1/4Ww
A27R8 0683-1135 R3FXD COMP 11K CHM 5» 1/u4Ww
A27R9 0683-2225 RIFXD COMF c.2K OHM 5% L/4w
= See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
geesfii;;g;fgn # Stock No. Description # Note
A27R10 0683-2225 RIFXD COMP 2,2K OWM 5% /4
A27R11 0683-1015 RIFX0 COMP 100 OMMS 5% 1/4W
A27R12 0683-9125 RIFXD COMF 9100 OMMS 5% 1/4W
A27R13 0683-2225 RIFXU COMP 2.,2K OHWHM 5% 1/4w
A27R14 0683-6815 RIFXD COMF 680 OMMS b% 1/4W
A27R15 0683~1015 RIFXD COMP 100 OHMS 5% l/4w
A27R16 0683-4715 RIFXD COMP 470 OHM 5% 1/4Ww
A27TR17 0€53-1015 RIFXD COMP 100 GHMS 5% l/4w
A28 05232-6009 DECADE DIVICER ASSEMBLY
A28C1 0140-0191 CtFXD MICA 56 PF 5% 300 VDCW
A28C2 0140-60193 CIFXD MICA 82 PF 5% 300 vDCW
A28C3 0150-0121 CIFXD CER CelUF #80%-20% S0VDCw
A28C4 0140-0191 CIFXD MICA 56 PF 5% 300 vDCW
A28C5 0150-0122 CIFXD CER ZO0Q0PF 20% 500VvDCW
A28C6 0140-0191 C3FXD MICA 56 PF 5% 300 VOCW
A28C7 0160-0181 CIFXD MICA 30PF 5% 300VDCW
A28C8 0140-0192 CIFXD MICA ¢8PF S% 300VDCW
A28C9 0140-0192 CIFXD MICA &8PF 5% 300VDCW
A28C1L0 0140=-0193 CIFXD MICA g2 PF 5% 300 VvDCW
A28C1L1 0140-0193 CIFXD MICA &2 PF 5% 300 vDCW
A23C12 0140-0195 CiFXU MICA 130 PF 5% 300 VDCWw
A28C13 0140=-0193 CIFXD MICA g2 PF 5% 300 VvDCWw
A28C14 0140-0193 CtFXD MICA B2 PF 5% 300 vDCW
A28C1l5 0140-0176 CtFXD MICA 100 PF 2% 300 VDCw
A28C1l6 0140-0195 C3FXD MICA 130 PF 5% 300 VDCw
A28CR1 1501-0040 DIODE+SILICCNSI30 MA AT 1y 30 PlV
A28CR2 1901~-0040 DIODE+SILICONS30 MA AT 1v 30 PIV
A28CR3 1801-0040 DIODE+SILICONS3IC MA AT 1v 30 PIV
A28CR4 19010040 DIODE+SILICCNS30 MA AT 1lv 30 PIV
A28CRS 1901=-0040 DIODE+SILICCNS30 MA AT 1v 30 PlV
A28CR6 1901=-6040 DIODE+SILICONS30 MA AT v 30 PIV
A28CR7 1901-0040 DIODE+SILICONt30 MA AT 1v 30 PIV
A28CRS8 1601=-0040 DIODE+SILICCNS30 MA AT 1V 30 PlV
A28CRS 1901-0040 DIODE+SILICONS30 MA AT LV 30 PIV
A28CR10 1901-0040 DICOL+SILICONI30 MA AT 1v 30 PIV
A28CR11 1901-0040 DIODE+SILICONS3C MA AT 1v 30 PlV
A28Q1 1853=0009 TRANSISTORISILICON PNP
A28Q2 1853-0009 TRANSISTORISILICON PNP
A28Q3 1853-0009 TRANSISTORSSILICON PNP
A28Q4 1853=0009 TRANSISTORISILICON PNP
A28Q5 1853-0009 TRANSISTORISILICON PNP
A28Q6 1853=-0009 TRANSISTORISILICON PNP
A28Q7 1853-0009 TRANSISTORISILICON PNP
A28Q8 1853-~0009 TRANSISTORSISIL ICON PNP
A28R1 0683-2725 RIFX0 COMP 2700 OWM 5% 1/4w
A28R2 0758-0024 RIFXD MET FLM 100 OHM 5% 1/2w
A28R3 0758=-0043 RIFXU MET FLM 1800 OHM 3% 1/2W
A28RY 0683-1035 RIFXD COMP 10K OHM 5% l/4 w
# See list of abbreviations in introduction to this section
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Section v Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
geesffg;%‘éicgn % Stock No, Description # Note
A28RS 0683-3325 RIFXU COMP 3300 OMM 5% L/4w
A28R6 0683=-2235 RIFXD COMP 22K OHWM S% Ll/4W
A28R7 0683-6205 R3$FXD COMP €2 OHM 5% 1/4w
A28R8 0683=-1115 RIFXD COMP 110 OHM S% 1/4W
A28R9 0683-2235 RiFXD COMP 22K OHM 5% L/4W
A28R10 0683-6205 RIFXD COMP 62 OHM 5% 1/4Ww
A28BR11 0683=2235 RIFXD COMP 22K OMM 53 1/4W
A28R12 Q0758~0043 RIFXD MET FLM 1800 OHM 5% 1/2W
A28R13 0683-1035 RIFXO COMP LOK OHM 5% 1/4 w
A28R 14 0€83-3325 R$FXD COMF 3300 OMM 5% 1/4w
A28R15 0683-2735 Ri1FXD COMP 27K OHM 5% L/uWw
A28R16 0758-0043 RiFxG MET FLM 1800 OHM 5% 1/2W
A28R17 0683-1035 R3IFXD COMP 10K OHM 5% 1/4 w
A28R18 0683-3325 R1FX0 COMP 3300 OWM 5% 1l/4w
A28R19 0683=-2235 RIFXDO COMP 2K OHM 5% 1/4W
A28R20 0683-6205 RSFXU COMP 62 OHM 5% 1/4w
A28R21 0683-1115 RtFX0 COMP 110 OHM 5% 1l/4W
A28R22 0683-1025 R3FXU COMP 1000 OHWM 5% 1/4w
A28R23 0683-6205 R3FXD COMP €2 OHM 5% 1/4w
A2BR24 0683=-2235 RIFXOD COMF 22K ChM 5% 1/4Ww
A28R25 0758-0043 RIFXD MET FLM 1800 OHM S% 1/2W
A28R26 0683~-1035 RIFXD COMP 10K CHM S% 1/4 W
A28R27 0683~3325 R3FXD COMP 3300 OMM 5% 1/4w
A28R28 0758-0004 RIFXD MET FLM 2700 OHM 5% 1/2W
A2BRZ2Y9 0683~-1235 RIFXU COMP 12K CHM 5% l/4Ww
A28R30 0683-2725 R$FXD COMP 2700 OWM 5% i/4w
A28R31L 0683-2235 R3FXD COMP 2K OHM S% Ll/4W
A28R32 0683-2205 RIFXD COMP 22 OHM 5% 1/4w
A28R33 0683-1115 R:FXU COMP 110 COHM 5% 1/4W
A28R34 0683-1025 REFXw COMP 1000 OHM 3% L/4W
A28R35 0663=-2235 RIFXU COMF 2K CHM 5% 1/4W
A28R36 0683-4705 R3FXD COMP 47 OHM 5% 1/4w
A28R37 0683=-2235 RIFXD COMP 22K OHM 5% 1/4W
A28R38 0758-0004 RIFXU MET FLM 2700 OhM 5% 1/2W
A28R39 0e83~-1235 R3FXU COMF 12K CHM 5% 1/4W
A28R40 0683-2725 RIFX0 COMF 27C0O OHM 5% L/4w
A28R&41 0¢83=5635 RIFXU COMFP 56K OHWHM 5% 1/4W
A28R4U2 0€83-3025 RIFXU COMF 30C0O OMWM 5% 1/4W
A28RU3 0758=-0004 RIFXL MET FLM 2700 OHM 5% 1/2W
A28RUU 0683~-1235 R3FXD CCMP 12K OHM S% 1l/4W
A28R45 0683=-2725 RiFXu COMF 2700 OMM 5% 1/4w
A28R4E 0683-2235 RIFXD COMP 22K OHM S% 1/4%
A238R47 0e83~€6803 R:FXD COMF €8 CHM 5% 1/4w
AZ3RYU8 0682=-1025 RIFX0 COUMF 1000 OWM 5% 1/4%
A28RU9 0683=2235 RIFXD COMP 24K OHM 5% Ll/4Ww
A28R50 0683=-2235 R3FXJ COMP 22K COHM 5% 1l/4Ww
A28R51 0758-0004 RIFXD MET FLM 2700 OHM S% 1/2ZW
A28RS2 0683=1035 R$FXU COMP 10K COHWMS 5% 1/4¥%
A28RS53 0683-3325 R3IFXD COMF 3300 OWM 5% 1/4w
= See list of abbreviations in introduction to this section
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Section IV

Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
&esffg‘;g?icgn % Stock No. Description # Note
A29 5212A-65C ASSY :DECADE DIVIDER
5212A-65C-1 BOARUIBLANK P,C,
A29C1 0150-0124 CiFX0 CER Us1UF 50 VDCW
A29C2 0140-0194 C3FxD MICA 110 PF 5% 300 VvDCa
A29C3 0140~-0195 CSFXu MICA 130 PF 5% 300 VDCW
A29CH 0140-0195 C3FXD MICA 130 PF 5% 300 VDCw
A29C5 0140-C196 CiFxD MICA 150 PF 5% 300 vDCw
A23Ce6 0140-019¢6 CiFXD MICA 150 PF 5% 300 VDCW
A29C7 0140-01%96 CtFXD MICA 150 PF 5% 300 vDCw
A29C8 0140~0199 CsFX0 MICA 240PF 5% 300VDCW
A29C9 0140-0195 CtFXU MICA 130 PF 5% 300 vDCw
A29C10 0140-0195 CiFXO MICA 130 PF 5% 300 VDCw
A29C11 0140-0C194 C3FXD MICA 110 PF 5% 300 vOCw
A29C1i2 0140-0198 CIFXD MICA ZO0PF 5% 300VDCW
A29C1L3 0140-0198 CtFxu MICA ZO0PF 5% 300VDCW
A29C 14 0140-0200 CIFXO MICA 390PF 5% 300VDCw
A29CR1 1910-0016 SEMICON DEVICESDIODE GERMANIUM
A29CR2 1910=-0016 SEMICON DEVICESDIODE GERMANIUM
A29CR3 1910-0016 SEMICON UEVICEIDIODE GERMANIUM
A29CRY 1910=-0016 SEMICON DEVICE!DIODE GERMANIUM
A29CR5 1910-0016 SEMICON DEVICE:CIODE GERMANIUM
A29Q1 1850~-006« TRANSISTORIGERMANIUM
A29Q2 1850~0062 TRANSISTORIGERMANIUM
A29Q3 1850-0062 TRANSISTORtGERMANIUM
A29QY4 1850-0062 TRANSISTORIGERMANIUM
A29Q5 1850-0062 TRANSISTORIGERMANIUM
A29Q6 1850-0062 TRANSISTOR tGERMANIUM
A29Q7 1850~-0062 TRANSISTORIGERMANIUM
A29Q8 1850-0062 TRANSISTOR $ GERMANIUM
AQ9R 1 0683-3915 RIFXD COMP 3290 OMMS 5% 1/4w
A29R2 0683=-4735 RIFXD COMP 47K CHMS 5% 1/4%
A29R3 0683-6825 R3FXD COMP ¢BQO OMHMS S% 1/4W
A29R4 0683-4735 RSFXU COMP 47K OMMS 5% 1l/4w
AZ3RS 0683-1035 RIFXD COMP 10K COHMS 5% 1/4w
A29R6 0683~3925 RIFXD COMP 3900 OMMS 5% 1/4W
AZ9R7 0683=-2015 RIFXD COMP 200 OmMS 5% 1/uw
A29R8 0683-3925 RIFXD COMP 3900 OHMS 5% 1/uW
A29R9 0683~6825 RIFXD COMP ¢800 OHWMS 5% 1/4W
A29R10 0683~4735 RIFXL COMP 47K OMMS 5% 1/4w
A29R11 0683=-1035 RIFXD COMF 10K OHMS 5% 1l/4w
A29R12 0683-4735 RIFXD COMP 47K ORMS 5% 1/4w
A29R13 0683-4735 RIFXD COMP 47K OHMS 5% 1/4Ww
A29R14 0683-6825 RIFXU COMP 6800 OMWMS 5% L/4W
A29R1S 0683=-4735 RIFXD COMP 47K OHMS 5% 1/4w
A29R16 0683-8225 RIFXD COMP 8200 DHMS 5% 1/4W
A29R17 0683-3925 RIFXD COMP 3900 OWMS 5% 1/4W
A29R18 0683-2015 RIFXO COMP 200 OWMS 5% 1/4w
A29R 19 0683-3925 RIFX0 COMF 3900 OMMS 5% 1/4W
A29R20 0683-6825 RIFXD COMF 6800 DHMS 5% 1/4W
A29R21 0683-4735 RIFXD COMP 47K OHMS 5% 1/4w
# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

&esf{igﬂgéfgn % Stock No. Description # Note
A29R22 0683~1035 R3$FXO COMP 10K OHMS 5% 1/4w
A29R23 0e83-4735 RIFXD COMP 47K CHMS S% 1/4W
A29R24 0683-6835 RIFXO COMP €8K OHM 5% 1l/4W
A29R25 0682 -4735 RIFXD COMP 47K COHMS 5% 1/4W
A29R26 0683-6825 RtFX0 COMP 6800 OMMS S% 1/4W
A29R27 0683-4735 R3FXD COMP 47K OHMS 5% 1l/uw
A29R28 0683-1035 RiFXD COMP 10K OHMS 5% 1l/4w
AZ29R29 0683=-3925 RIFXO COMP 3900 OWMS 5% 1/4W
A29R30 0683-2015 RIFXD COMP 200 OHMS 5% 1l/4w
A29R31 0683-3925 RIFXO COMP 3900 OHMS 5% 1/4W%
A29R32 0683-6825 R:FXO COMP 6800 OMMS S% 1/4W
A29R33 0683-4735 RIFXD COMP 47K OHMS 5% Ll/4w
A29R34 0683-8225 RtFX0 COMP E200 OWMS S% 1/4W
A29R35 0€83-4735 R3IFXD COMP 47K OHMS 5% 1/uw
A29R36 06834735 RtFXD COMP 47K CHMS 5% 1/4w
A29R37 0683-6825 RiFXD COMP €800 OMWMS 5% 1/4W
A29R38 0683-4735 RIFXG COMP 47K OMMS 5% 1/4w
A29R39 0683-1035 RIFXD COMP 10K OHMS 5% l/4w
A29R40 0683-3925 R3FX0 COMP 3900 OHMS 5% {/uw
A29R41 0683-2015 RIFXO COMP 200 OHMS 5% 1l/4w
A29R42 0683-3925 RIFXD COMP 3900 DMMS 5% 1/4W
A29R43 0683-6825 RIFXD COMP 6800 OWMS 5% 1/4W
A29R4 4 0683-4735 RIFXD COMP 47K OHMS 5% l/uw
A29RU5 0683-1035 RIFXD COMP 10K OHMS 5% 1l/4w
A29R46 0683=-U4735 R2FXD COMP 47K CHMS 5% 1/4w
A30 5212A-65C SAME AS ARQ9 I USE PREFIX A3C
A3l 5212A-65C SAME AS A2Q91USE PREFIX A3l
A32 5212A-65C SAME AS A291USE PREFIX A32
A33 5212A-65C SAME AS A29:USE PREFIX A33
A4 5212A-65C SAME AS AZSUSE PREFIX A34

A3S5 5243A-65v ASSY!TIME-EASE CONTROL

5243A-65U-1 BOARUIBLANK P,C,
A35C1 0160-0134 CIFXJ MICA 220PF 5% 300VUCWw
A35C2 0160-0134 C3FXD MICA 22OPF 5% 300VLCw
A35C3 0140-0194 C3FXD MICA 110 PF 5% 300 VDCW
A35C4 0160-0134 C:FXD MICA 220PF 5% 300VDCHw
A35C5S 0160~-0134 CtFXU MICA z2OPF 5% 300VDCw
A35C6 0140-0194 CiFXJ MICA 110 PF 5% 300 VDCW
A35C7 0160-0134 CtFx3J MICA 220PF 5% 300VDCw
A35CB 0160-0134 C3FXu MICA Z20PF 5% 300VULCW
A35C9 0140-0194 CiFXD MICA 110 PF 5% 300 VDCw
A35C10 0160-0134 CtFXuU MICA 220PF 5% 300VDCw
A35C11 0160-0134 CiFXU MICA 220PF 5% 300VDCw
A35C12 0140-0194 CIFXD MICA 110 PF 5% 300 vDCw
A35C13 0160~0134 CIFXD MICA 220PF 5% 300VOCW
A35C1l4 0160-0134 CIFXD MICA 220PF 5% 300VuCw
A35C15 0140-0194 CiFXxu MICA {1C PF 5% 300 vDCW
A35CR1 1910-0016 SEMICON DEVICE!DIODE GERMANIUM
A35CR2 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
A35CR3 1910-0016 SEMICON CEVICESDIODE GERMANIUM
= See list of abbreviations in introduction to this section
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Model 5245L

Section IV

Table 4-1
Table 4-1. Reference Designation Index (Cont'd)

Reference s

Designation % Stock No. Description # Note
A35CRY 1910=-0016 SEMICON LEVICE:DIODE GERMANIUM
A35CR5 1910=0016 SEMICON DEVICE:CIODE GERMANIUM
A35CR6 1601-0025 SEMILON DEVICESCIODE JUNCTION
A3SCR7 1601-0025% SEMICON CEVICESCIODE JUNCTION
A35CR8 1601-0025% SEMICON DEVICEICIODE JUNCTION
A35CR9 1901-0025% SEMICON DEVICESDIODE JUNCTION
A35CR10 1901-0025 SEvICON DEVICE:DIODE JUNCTICON
A35CR11 1901-0025% SEMICON DEVICE:CIODE JUNCTION
A35CR1z 19¢1-0G02> SEMICON LEVICE:!DIODE JUNCTION
A35CR13 19G1-002> SEMICON DEVICEsDIODE JUNCTION
A35CR1Y4 19¢1-0025 SEMICON CEVICEIDIODE JUNCTION
A35CR15 1901-0025 SEMICON DEVICE!DIODE JUNCTION
A35CR16 1901-C025% SEMICON CEVICE:DIODE JUNCTION
A35CR17 1801~-0025 SEMICON LEVICESIDIODE JUNCTION
A35CR18 19¢1-0025 SEMICON LEVICE:CIODE JUNCTION
A35CK19 1901-0025 SEMICON DEVICESDIODE JUNCTION
A35CR2C 1901-002% SEMICON CEVICEDIODE JUNCTION
A35CR21 1901-0025 SEMICON DEVICE::DIODE JUNCTION
A35CR22 1601-0025 SEMICON DEVICE:DIODE JUNCTION
A35CR23 1901-0025 SEMICON UDEVICESDIODE JUNCTION
A35EL 9170-0016 BEACSMAGNETIC
A35Q1 1850=004¢ TRANSISTORIGERMANIUM 2N383 PNP
A35Q2 1854-0005 TRANSISTOR $2N708 NPN SILICON PLANAR
A35Q3 1850-006¢ TRANSISTORIGERMANIUM
A35Q4 1850-006« TRANSISTORIGERMANIUM
A35Q5 1850-006¢ TRANSISTORIGERMANIUM
A35Q6 1850-0062 TRANSISTORSGERMANIUM
A35Q7 1850~006&« TRANSISTORICGERMANIUM
A35Q8 1850=-0062 TRANSISTORICERMANIUM
A35Q9 1850-0062c TRANSISTORIGERMANIUM
A35Q10 1854=0005 TRANSISTOREZN708 NPN SILICON PLANAR
A35Q11 1854-0005 TRANSISTORIZN708 NPN SILICON PLANAR
A35Q12 1854-0005% TRANSISTORIZN708 NPN SILICON PLANAR
A35R1 0686-5115 R:FXU COMP 510 OMM S% 1/2W
A35R2 0758~0004 R:FXD MET Cx 2700 OHM 5% 1/2%
A35R3 0683-2025 RIFXD COMP 2000 OHMS 5% 1/4W
A35R4 0683=-3025 R$FXD COMP 3000 UHMS 5% 1/4W
A35R5 0686-1825 R3FXD COMF 1800 OMM 5% 1/2%
A35R6 0683-3025 RIFX0O COMP 3000 OMMS 5% 1/4W
A35R7 0683-1035 R$FXO COMP 10K OHMS 5% 1l/Uw
A35R8 0683-3025 RIFXD COMP 3000 OHMS 5% 1/4W
A35R9 0683-1035 RIFXD COMP 10K OHMS 5% 1/4W
A35R10 0683=3025 R3FXO COMP 3000 OMWMMS 5% 1/4Ww
A35R11 0683~1535 R3FXY COMP 15K CHMS 5% Ll/4w
A35R12 0683-1035 RiFXD COMP 10K CHMS 5% 1/4w
A35R13 0683~3025 RIFXL COMP 3000 DHWMS 5% 1/4W
A35R14 0683-1535 RK3IFXD COMF 15K OHMS 5% 1/4%
A35R15 0€83=-1035 R:FXD COMP JOK OHMS 5% 1/4Ww
A35R16 0683=-4735 RIFXO COMP 47K QOhMS S¥% 1/4w

1 See list of abbreviations in introduction to this section
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Table 4-1

Table 4-1. Reference Designation Index (Cont'd)

&'ﬁiegﬂg’éfgn % Stock No, Description # Note
A35R17 0683-4735 RIFXU COMP 47K OHMS 5% Ll/u4w
A35R18 0683-1845 Ri1FXD COMP 180K OMMS S% 1/4W
A35R19 0683=-U4725 RIFXD COMF 4700 OHM 5% 1/4W
A35R20 0683-4725 RIFXD COMP 4700 OHM 5% 1/4%
A35R21 0683-3025 RIFXD COMF 3000 OHMS 5% 1/4W
A35R22 0683-1535 RIFXD COMP 15K OMMS 5% 1/4Ww
A35R23 0683-1035 RIFXD COMP 10K CHMS 5% 1/4Ww
A35R24 0683-4735 RIFXD COMP L7K OKWMS S% 1/4w
A35R25 0683-4735 RSFXD COMP 47K CHMS 5% 1/4w
A35R26 0ea3-1845 RIFXU COMP 180K OHMS S% 1/4W
A35R27 0683=-U4725 RIFXD COMP 4700 OHM 5% 1/4w
A35R28 0683-4725 Ri1FXC COMP 4700 OHM 5% 1/4w
ASS5R&9 0683-3025 RIFXU COMP 3000 OHMS 5% L/4W
A35R30 0683-1535 RIFXD COMP 15K CHKMS 5% 1l/4Ww
A35R31 0683-1035 RIFXD COMP 10K CMMS 5% 1/4w
A35R32 0683~U4735 RIFXD COMP 47K OHMS 5% 1/4W%
A35R33 0683-U4735 Ri1FXD COMP 47K OMMS 5% 1/4W
A35R34 0683=-1845 R$FXD COMP 1BCK OHMS 5% 1/4W
A35R35 0683-4725 R:FXD COMP 4700 OHM 5% 1l/4w
A35R36 0683=-4725 R3FXD COMP 4700 OHM 5% 1/4Ww
A35R37 0683=-3025 RIFXD CCOMP 3000 OHMS 5% 1/4W
A35R38 0683~-1535 R3FXD COMF 15K OHMS 5% 1/4w%
A35R39 0683-1035 R3FXD COMP 10K OHMS 5% 1/4Ww
A3S5RU0Q 0683-4735 RIFXU COMP 47K OHMS 5% (/4W
A35R41 0683~4735 RIFXD COMP 47K CHMS 5% i/4w
A35R42 0683-1845 K3FXO COMF 180K OHMS 5% 1/4w
AS5RY3 0683-U4725 RIFXL COMF L700 OHM 5% 1/4w
A35R44 0683=-4725 R$FXL COMP 4700 OHM 5% 1l/4w
A35RYS5 0663-3025 RIFXD COMF 3000 OHMS S% 1/uWw
A35RU46 0683-153> R3FXD COMFP 15K OHMS 5% 1/4w
A35R47 0683-1035 R3FX0 COMP 10K OHMS 5% 1/4w
A35R48 0683-U473> RIFXO COMF 47K OKMMS 5% 1/4w
A3SRU9 0es3-4735 RIFXD COMP 47K CHMS 5% 1/4w
A35R50 0683~-1845 R3IFXD COMP 1BOK OHMMS 5% 1/4W
A35R51 0683-472>5 R3IFXD COMP 4700 OHM 5% 1/4W
A35R52 0683-U4725 RIFXL COMP 4700 OHM 5% L/4w
A35R53 0683=-3025 RiFXu COMP 3000 OHMS 5% 1/4W
A3S5R54 0683-1535 R:FXD COMP jSK OHMS 3% f/uw
A35R55 0683-1035 K3IFXD COMP 10K OHMS 5% /4w
A35R56 0683-5635 R1FXD COMF 56K OMMS 5% L/4w
A35R57 0683=-2435 R:FXD COMP 24K OHM 5% l/4W
A35R58 0683=-2025 R3FXL COMP 2000 OHMS 5% 1/4%
A35R59 0683-3025 RIFX0 COMP 3000 OHMS 5% (/4w
A35R60 0683=-2025 R$FXL COMP 2000 OHMS 5% 1/4W
A35R61 VEB3-U715 RiFXD COMP 470 CHM 5% Ll/4W%w
A35R62 0683-1025 K3FXu COMM 1000 OHM 5% L/UW
A35R63 0683-2025 R:FXYU CCOMF 2000 UHMS 5% 1/4W%
A35RE4 0683-2025 RIFXU COMP <000 OHMS 5% 1/4%
A35R65 0683-2025 RIFXD COMP 2000 QOHMS 5% 1/4%
B1 3140-0052 MOTORSELECTKICAL SHADED POLE 115V 3470 RPM

= See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
DReesfiegI;g%fgn % Stock No. Description # Note
cl 0160~0130 CIFXD MY 0e.C22 UF 2% 600VDCW
c2 C130-0003 C:vAR CER 145-7 PF 5COVDCW
c3 0121-0013 CIVAR AIR €=~100+5PF
Cy 0180~-0047 CIFXD ELECT S500UF 75VDCW
cs 0150~-C119 CIFXD CER «X(«QLlUF) 20% 250VLCw
Ccé 0180~0129% C3FXD ELECT 975UF -10+50% 40VOCW
c7 0180-0107 CIFXD ELECT 2OUF =10/+100% 200VDCH
ce 0180-0107 CIFXD ELECT 20UF -10/+100% 200VDCW
co 0180-0129 C3FXU ELECT 975UF -10+50% 40VDCW
cio 0180-0130 CtFX0 ELECT 1500UF —-10+50% 15VLCW
Cli1 0150-0093 CIFXD CER Ce0O1UF +80=20 100VDCw
cl2 0150=-0093 CiFXD CER C.01UF +80-20 100VDCH
Ci3 0150-0121 CIFXD'CER'CelUF 50 VDCW
ci4 0150-0012 CiFXD CER 0+01UF 20% 1000VDCw
cl15 0160=-0127 CiFXD CER 1UF 20% 25vDCW
clé 0160-C174 CtFXD CER Ce47 UF +80-20% 25vDCW
ci7 0160~0174 CiFXD CER Ced47 UF +80-20% 25vDCW
CR1 1902-0039 SEMICON DEVICE:DIODE IN15S7A
0s1 1450-0049 INDICATORSGLOW=LAMP NEON
Fi 2110-000¢ FUSE{CARTRILGE 2AMP 125V SLOw BLOW
(115vV OPEKATION ONLY)
F1 2110-0007 FUSE!CARTRILGE 1 AMP 250V SLOW BLOw
(230v OPERATION ONLY)
Jl 1250=-0118 CONNECTOR $ENC
Jz 1250~-C1ls CONNECTOR$GMC
NE) 1250-011¢& CONNECTURIBNC
Jb 1250-0118 CONNECTORIeNC
J& 1250-0118 CONNECTOREMNC
Jé 1251-0101 CCNNECTORIFEMALE 50-CONTACT
J7 1250-0116 CONNECTORIBNC
Jv8 1250=-0llo CONNECTORIENC
Jyo THRU
J10 NOT ASSIGNel
Jil 1251-0087 CONNECTORSIFEMALE 50-PIN MINAT
Jl2 1251-0148 CONNECTOR:POVEP 3-PIMN MALE
Ll 9140-0136 CCILIFXD RF 22 UH
Le 9140-0136 CCILYFXD RF 22 UM
L3 9110~-0051 INDUCTOR3IAWF,
() $110-0051 INCUCTOR3AF,
LS 9140-0137 CCILIFXD RF 10C0UH
MP1 0370-0077 KNOBt1/74 EAR WITH ARROW
MP2 0370-0077 KNOB31/4 BEAR WITH ARROW
MF3 0370-0077 KNOBS1/74 ELR WITH ARROW
MP4 0270~-0077 KNCBi1l/74 BAR WITH ARROW
MP5 0370-0077 KNOB:1/74 EBAR NITH ARROW
MP6 0370~-0084 KNOB ¢ ROUNU
MP7 0510~0123 RETAINERIPLSH~ON TYPE FASTENER
MP8 12000043 INSULATOKSTRANSISTOR ANQDIZED ALUMINUM
MPS 1200-0043 INSULATOR: TRANSISTOR ANODIZED ALUMINUM
MP10 1200=-0040 INSULATOR:TRANSISTOR ANODIZEL ALUMINUM
# See list of abbreviations in introduction to this section
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Table 4-1
Table 4-1, Reference Designation Index (Cont'd)

I‘}e‘;ﬁeg’;g’%fgn % Stock No, Description # Note
MP11 1200=-0076 INSULATORSTRANISTOR

MP12 1200-008} BUSHING: INSULATOR NYLON

MP13 1200-0081 BUSHINGIINSULATOR NYLON

MP14 1200-6081 BUSHING 1 INSULATOR NYLON

MP1S 1200-0081 BUSHING s INSULATOR NYLON

MPl6 1200-0081 BUSHINGSINSULATOR NYLON

MPL17 1200-0081 BUSHING S INSULATOR NYLON

MP18 1200-0087 CLAMPETRANSISTOR

MPL9 1200-0092 BUSHING$ TRANSISTOR

MP20 1200-0092 BUSHINGSTRANSISTOR

MP21 1520-0001 PLATESMOUNTING ELECTROLYTIC CAPACITOR
MP22 1520-0001 PLATESMOUNTING ELECTROLYTIC CAPACITOR
MP23 1520-0001 PLATESMQUNTING ELECTROLYTIC CAPACITOR
MP24y 1520=~0001 PLATE tMOUNTING ELECTROLYTIC CAPACITOR
MP25 1520-0003 MOUNTING PLATESCAPACITOR

MP26 1520-0003 MCUNTING PLATE tCAPACITOR

MP27 2190-0046 WASHERSSPLIT LOCK

MP28 2190-0046 WASHER:SFLIT LOCK

MP29 2190~-0046 WASHER$SPLIT LOCK

MP30 21900046 WASHERISPLIT LLCCK

MP31 2190-0046 WASHERSSPLIT LOCK

MP32 2190-0046 WASHERSISPLIT LOCK

MP33 2350-0015 SCREWIMACKINE

MP34 3160-0060 FANI IMPELLEK AXIAL

MP35 5212L-83A SUPPORTIREALOUT

MP36& 5212L-83% READUUTIUNITS

MP37 05243~-6036 PANEL ¢ PLUG=IN

MP38 5243A-6A GUARD tFAN

MP39 NOT ASSIGNEL

MP40O S5243A~-12C BRACKET:SWITCH

MPy 1 5243A-12C BRACKET:SWITCH

MP42 5243A-12C BRACRETISW1TCH

MP43 S5243A-12¢E SUPPURTICAFACITCR

MP4 4 5243A~12F BRACKETICRYSTAL OVEN

MP4s 5243A-20A HOUSINGtFAN

MP4 6 5243A-47C SUPPORT $PANEL

MP47 S243A-55A SHIELDIOSCILLATOR

MP48 5040-0170 SUPPORTt® PRINTED CIRCUIT BOARD

MP49 S5243L-12b BRACKET:BOARD

MP50 S243L-12C BRACKET$BCARD GUIDE

MP51 5243L~-17A BUSHINGSLATCH

MP52 NOT ASSIGNEL

MP53 05243-2018 HOUSINGtPLUG=IN

MPSY 05243-2014 SHAFTILATCH

MP55 NOT ASSIGNED

MP56& 5243L-41A PLATE tCASTING

MP57 5243L-558 SHIELDSINPLT

MP58 05243-2015 KNOB

MPS9 NOT ASSIGNED

MP60O S5243L-83A HOLDERIDEC IMAL

MP6&61 5243L.-83b COVERIREADCLUT

#+ See list of abbreviations in introduction to this section

4-39 02349-2



Model 5245L Section IV
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
Il}eesfiegxl'le;ré:gn % Stock No. Description # Note
MF62 5243L-83C INSERTSUNITS READOUT
MPo3 THRU
MP6E4 NOT ASSIGNEC
MP65 5243L-91A SPRINGILATCH
MP66 NCT ASSIGNEL
MP&7 5243L-9%9A wINCOW
MP68 5243L-107A BAKIREADOUT
MP69 052z43-2013 PAKL
MP70 NOT ASSIGNELD
MP71 5243L~110aA GUIDE $30ARL FROUNT
MP72 5243L-110E GUIDESBOARL REAR
MP73 5243L-110C GUIDE:BOAKL DUAL
MP74 0E245-2005 PANEL tFRCNT
MP75 05245-2007 PANEL $REAR
MPT76 5245 ~55A SHIELDSAMFLIFIER
MP77 08243~-0008 RETAINERIFRONT PAMEL
MP78 052U43-0007 RETAINERILATCH
Gl 1850-0090 TRANSISTCRIGERMANIUM 2N1183B PNP
@z 1850~-003% TRANSISTORIFPNP GERMANIUM
@3 1850=-0038 TRANSISTOR {PNP GERMANIUM
Q4 18500038 TRANSISTCRIFNP GERMANIUM
R1 0683-2235 RIFXD COMP Z2K OHM 5% l/4%
Re 0683=-224>5 R$FXU COMP 220K DHM 5% 1/4Ww
R3 0683=-8235 R3FXD COMP &2K OMM 5% L/4wn
RU 0683=2735 R$FXD COMP 27K OHM 5% 1/4W
RS 2100-0318 RIVARK 250K CHM 20% L1/4W/SPST Sa
K6 0686-1045 RIFXU COMP 100K OHM 5% 1/2%W
R7 0686-3325 RiFXW COMP 3300 OHM 5% 1/2w
R8 0683=-6205 RIFXD COMP 620 CHM 5% Ll/4W
R9 0683-5105 R3FXD COMP 21 OHM 5% 1/4Ww
R10 0683-105% RS$FXD COMP 1 MEGOHM 5% 1/4w
S1 3101-6037 SWITCHITOG SPST 3 AMP 125V
S2 31C1=-0014 SWITCHIPUSH SPDT NE
$3 NSR PART COF RS
S&4 3101-0034 SWITCH:SLILE 4 PDT 0.5 AMP 125 VvODC
TL 9100~-0166 TRANSFORMEK IPOWER
T2 9100-0164 TRANSFORMER IPOWER
wl 8120-0076 CABLEIPOWER SVT~18=3 7.5FT.
w2 05245-6018 MAIN CABLE AND SWITCH ASSY
XAb 1251-0159 CONNECTORIZX15 CONTACT
XA7 1251=-0135 CONNECTOR-FRINTED CIRCUIT 15 CUNTACTS
XA8 THRU
XA9 NOT ASSIGNE(
XAL10 1251-0135 CCONNECTOR-FRINTED CIRCUIT 15 CONTACTS
XAll 1251-0135 CONNECTOR=FRINTED CIRCUIT 15 CONTACTS
XA1l2 1251=-0135 CONNECTOR~-FRINTED CIRCUIT 15 CUNTACTS
XAl3 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS
XA1l4 1251-0135 CONNECTOR~FRINTED CIRCUIT 15 CONTACTS
XAl1l5 1251-6135 CONNECTOR=FRINTED CIRCUIT 15 CONTACTS
XA16 1251-0135 CONNECTOR=FKINTED CIRCUIT 15 CONTACTS
# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-1
Table 4-1. Reference Designation Index (Cont'd)
Ig{eesffgl;g%(i:gn @ Stock No, Description # Note
XAL7 1251-0135 CONNECTOR=-FRINTED CIRCUIT 15 CONTACTS
XAl8 1251-013> CONNECTOR=FRINTED CIRCUIT 15 CONTACTS
XAl9 1251~1669 COWNECTORIFC 10 CONTACTS
XA20 1251~166% CONNECTORIFC 10 CONTACTS
XA21 1251-167C CCNNECTORIFC 15 CONTACTS(2 REQ'D)
XAz22 1251-0135 CONNECTOR=FRINTED CIRCULIT 15 CONTACTS
XA23 1251=-0135 CONNECTOR~FRINTED CIRCUIT 15 CONTACTS
XA24 THRU
XA2S5 NCT ASSIGNED
XAZ6 1251-0135 CONNECTOR-FPRINTED CIRCUIT 15 CONTACTS
AND
XA26 1251=-0158 CONNECTOR:c~CONTACT
XA27 1251-C135 CONNECTOR=-PKINTED CIRCUIT 15 CONTACTS
XA28 1251-0135% CONNECTOR=-FPRINTED CIRCUIT 15 CONTACTS
XA29 1251=-0135 CONNECTOR=FRINTED CIRCUIT 15 CONTACTS
XA30 1251-6135 CONNECTOR=-FRINTED CIRCUIT 15 CONTACTS
XA31 1251-0135 CONNECTCOR-FRINTED CIRCUIT 15 CUNTACTS
XA32 1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS
XA33 1251-0135 CONNECTOR-FRINTED CIRCUIT 15 CONTACTS
XA3Y 1251-0135 CONNECTOR=FRINTED CIRCUIT 15 CONTACTS
XF1l 1400=-0084 FUSEHOLDERIEXTRACTOR POST TYPE
MISCELLANEQUS
S243A-44A KITt5=1/4 ” RACK MOUNT
8500-~0059 SILICONE GREASE(FOR TRANSISTUR HEAT-SINK
3150=0037 AIR FILTER ASSY
= See list of abbreviations in introduction to this section
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Model 5245L

Section IV
Figure 4-1

Itﬁgf Description Part Number
1 Frame Assembly 5060-0732
2 Front Panel 05245-2017
3 Rear Panel 05245-0017
4 Cover: Rear Side, perforated 5000-0738
5 Cover: Front Side, perforated 5000-0739
6 Cover Assembly: Top 5243A-1C
7 Cover Assembly: Bottom 5243A-1B
8 Handle Assembly: Side 5060-0763
9 Handle Assembly: Retainer 5060-0766
10 Foot Assembly 5060-07617
11 Stand: Tilt 1490-0030
12 Plate: Fluted 5000-0051
13 Kit: Rack Mounting 5243A-44A

02349-1
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Section IV

Model 5245L

Table 4-2
Table 4-2. Replaceable Parts

# Stock No. Description # Mir, Mir, Part No. TQ
0121-0013 CIVAR AIR 6-10C«5PF 80486, 0BSH 1
G130~-0001 C3iVAR CER 7-45FF S500VDCW 72982 5030002P0 1
0130-0003 CIVAR CER 1.5~7 PF 500VDCW 72982| 503~000C0PO-10R 1
0140-0145 C$FXD MICA 22 PF 5% 28480 V140-0145 9
0140-0149 CtFXD MICA 47C PF 5% 300 VLCW 04062 UMISFUT71J S
C140=0151 CiFxXD MICA 8¢OPF 2% 300vDCw oUQ6s| UM1ISF821G 1
0140=0152 CIFXD MICA 10UOC PF 5% 300VDCW 28480| Ul40-0182 1
0140-0156 CtFxD MICA 1500 PF 2% 300 vDCw C4062| DMLIOF 152G 300V 1
0140-0159 CIFXD MICA 300UPF 300VLCwW 04062 UMISF302G 3
0l40=-0162 CsFXD MICA 470C PF 10% 300 vDEw QU406 OM2CFUT2K 1
0140-0166 CI1FXD MICA 0,017 UF 2% 300 vieEw QUC62 DM3OF173G 1
0l140~-0169 CtFXD MICA 100 PF 5% 500vDCwW 00853 M=23 CB11RD101J 1
0140-0176 CIFXD MICA 1yu0 PF 2% 300 VOCW QU062 RDM15F101G3C 1
0140-0190 CtFXD MICA 39 FF 5% 28480 0140-0190 8
0140-0191 CIFXD MICA 5S¢ PF 5% 300 VDCW Q4062 RDMISES&0JU3C 7
0140-0192 C3FXD MICA 65 PF 5% 28480| 0140-0192 10
Qlu40-0193 CIFXD MICA B2 PF 5% 28480 0140-0193 21
0140=-0194 CSFXD MICA 110 PF 5% 300 VOCW QU062 DM1ISFLL1J 300V 19
0140-0195 CtFXD MICA 130 PF 5% 300 VDCW 04062 DM1ISF131J 300V 32
Q140-0196 C3FXD MICA 150 PF 5% 300 VDCW Q4062 UMLISF151J 300V 21
0140~0197 CIFXD MICA 180 PF S% 28480 0140-0197 10
0140-0198 CtFXD MICA 200FF 5% 300VDCW 04062 DM1I5F201J 300V 12
0140-0199 C3FXD MICA 240PF 5% 300VUCW Q4062 DMiIBF2U4tJ 300V 8
01l4¢-0200 CIFXD MICA 390FPF 5% 300VDCW QU062 UM1ISF391J 300V 14
0140-0201 CiFXD MICA 12PF 5% 500vDCW QU062 UMIBC120J 2
0140-0202 CtFXD MICA 15 PF 5% SOOVUCW QU062 UMLS5C150J 4
014(¢~0203 CiFXD MICA 30PF 5% 500VDCW QU062 DMISE300J 500V 4
0140-0204 CIFXD MICA 47PF 5% NPO 500VDCW ouQ62| RDM1ISE4T0JSC 12
0140-0205 CtFXD MICA 62 PF 5% 300VDCW 04062| UMLISES620J 1
0140~0208 CIFXD MICA 680FPF 5% 300VOCW 04062 DM1ISF68LJ 3
V140=-0209 CIFXD MICA 5PF 10% 500vDCW 0U4062| DMIBCOS0K 500V ‘1
0L14¢=-0210 CIFXD MICA 270FF 5% 300VDCW QU062 DM1ISF271J 300V 3
0140-0214 Ci1FXD MICA 60PF 5% 300vDCW QU062 DM1SE60Q0U 300V 2
Cl40=-0217 C3FXD MICA 140 PF 2% 300VDCW Q4062 UM15F141G=-300V S
0150-0012 CIFXD CER Q«Q1UF 20% 1000VDCW 56289 H 1038 2
0150~-0042 CIFXD TI 4.7 PF 5% 500VOCW 78488, TYPE GA 2
0150-0047 CIFXD TI 6.8 PF 10% 500 VDCW 78488 TYPE GA 2
0150-0050 Ci1FXD CER LOUOPF 600 VDCW OOORR; TYPE E 3
V15C=-C061 CIFXD CER 20 PF LO% 100VDCW 56289 53C47 2
0150~-0069 CtFXD CER 04001 UF +100-20% SOCVDCwW 72982 801-010X5G01022 1
U150=-0073 CIFXD CER 100 PF 10% 500VvDCW 56289 40C200A2 2
0150-0093 C3FXD CER O+OlUF +80=20 100VDCH 914186 TA 38
01506=-0115 C!FXD CER 27 PF 10% 500VOCW 71590/ CC20TCN27 1
0150-0119 CiFXD CER 2X{+01UF) 20% 250VDCw 56289 41C159A 1
0150-0121 CIFXD CER O«1UF 50 VDCw 56289 5C50A 10
015C=-0122 CtFXD CER 2000PF 20% S500VDCW 72982| 801-~000~Y55=-202M 2
0160-0126 C1FXD PORC 160FF 2% S00VDCW 95275/ VY13Cl161G i
Q160-0127 CiFxD CER JUF 20% 25voCw 56289|5C13 i0
0160-0130 CIFXD MY 0,022 UF 2% 600VDCW 84411l| TYPE 663-UW 1
0160-0134 CIFXD MICA 220FF 5% 3060VDCW L4655 CO15F221J(300V) 10

# See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-2
Table 4-2. Replaceable Parts (Cont'd)

% Stock No, Description # Mir, Mfr. Part No. TQ
0160~-0155 CiFXD MY 330y PF 10% I 28480 0lecC-0155 1
V160-0157 CiFXD MY 4700 PF 10% 284BLICL160 0157 1
Glé0-Clel CiFXD MY Ce0Ol UF 10% «00VDCwW 28480|016C 0161 1
0l6u-0163 CiFxXD MY 330UPF 10% 28480 V16C~0163 1
0160-0174 CIFXD CER Qe47 UF +80-20% 25VELW® 56289 | 5C11R7 2
0160-C181 CiFXL MICA 30PF 5% 30CVDCW 14655 ROM1ISEL470U3S 1
0160-C194 CiFXD MY 0.015LF 10% ¢ 28480 0160-0194 8
0160-0205 CiFxD mICA 10 FF 5% | 26480|(0160~0205 2
0160~-0314 C3FXD MY 0.01 LF 5% 400VOCW 8U411|TYPE 663UW 2
0160-0369 CtFXU MICA 17 FF 5% 284801 0160-0369 3
016G~-0370 C:FXD MICA 20 FF S% 28480 0160-~0370 1
0160-2203 CtFXU MICA 91 FF S% 28U480|0160-2203 10
0160-2206 CtFXU MICA 160 PF 5% . 28480|0160~2206 10
Qléec-z248 CIFXD CER 443 FF 500VCCW | 72982| 301-NPO 4,3 PF 1
0160-2260 CIFXD CER 13 PF 3% 500VvDCW | 7298«| 301-NPQ 13 PF 1
U160-2262 CtFXD CER 16 PF 5% 500VvDCW ! 72982| 301-NPO 16 PF 1
V160-2306 CiFXD MICA 27 FF 5% ‘ 28480| V160~-2306 1
016L-2550 CIFXD CER le0 FF 500VDCW | 72982| 301~-000-COK0O=~1098 1
0160=-2563 C3FXD CER 2000 PF 20% 500VDCw 72982| 801=012~-Y55-202M 2
u170=-0024 CIFXD MV 0e0c2 UF 20% 200VOCw ! 56289 192F22302A 1

|

| 0170-0040 CiFxD MY «OU47 LF 10% 200VDCwW | 28480 0170-0040 5

! 0170-0055 CSFXD MY CelUF 2U% 200VDCW | 56289 192F 10402 1

I 0170-0084 C3FXU MY 0.068ULF 20% 50VuCw ! 84411} 60LFE STYLE 3 4
0170-0094 CIFXU MY Q.047UF 20% S0OVDCWH " BU4iL| TYPE 602 2
0180=-0047 C3FXL ELECT 5SO00UF 75VDCW 56289 D3z443 1

| 0180-0049 CIFXD ELECT <OUF 50VDCw 56289 30D198A1 1
0186~-0097 CiFXD ELECY 47 UF 10% 35VDCW I 28480| 0180-0097 1
0180-00%y CtFXxD ELECT 10CUF 20% 20VCCw 56289 150C107X002082 2
0180-0100 CiFXD ELECT TA 447UF 10% 35VDCHw 56289 150C475X903582 9
0180~0107 CtFXD ELECT 20UF -10/+100% 20cVLCwW 56289 908C3 2
0180-0129 CiFXL ELECTY 975UF -10+50% 40VDCw 56289 S37006 2l
018¢=0130 CIFXU ELECT 1SQ0UF -10+50% 1:EVvLiCW 00853| PLI 505 1007 02 1
018C~0137 CtFXD ELECT TA 100 UF 20% 1OVECLW 56289 150L107X0010R2 1
0370=-0077 KNOB31/4 BAR WITH ARROW 28480| 0370-0077 5
0370-C084 KNOB tROUND | 28480| 0370-0084 1
0510~-0123 RETAINERtPUSH-CN TYPE FASTZNER 78553 C12008-014-4 1
0683-0475 RIFXD COMP 4.7 OHMS 5% 1/4w 01121 CB 47G5 1
0685-1015 R$FXD COMP 100 OHM 5% 1/4W 0l121|CB 1015 13
0683~-1025 RIFXD COMP 100C OHM 5% 1/4w 01121 CB 1025 24
0683-1035 RIFXD COMP 1OK OHM 5% 1/4W 01121/ CB 1035 83
0683~-1045 R:FXD COMP 1OOK OHMS 5 1/4w 01121 CB 1045 30
0683~-1055 RtFXD COMP 1 MEGOHM 5% 1/4W 0l121|cB 1055 14
0683-1115 REFXD COMP 11C OHM 5% L1/4W 01121/ CB 1115 6
0683-1125 RSFXD COMP 1100 OHM 5% l/4w 01121/ CB 1125 1
0683-1135 R$FXD COMP 1lK OHM 5% 1/4W 01121/ CB 1135 1
0683-1225 RIFXD COMP 1200 OHMS 5x 1/4W 01121 CB 1225 2
0683-1235 RIFXD COMP 12K OHM 5% Ll/4W 01121 CB 1235 6
0683-1245 R:FXD COMP 120Kk OHM 5% 1/4W 01121| CB 1245 8
0683-1305 RiFXD COMP 13 OHMS 5% 1/4W 01121/ CB 1305 1
0683-1325 RIFXD COMP 1300 OHMS 5% 1/4W 01121| CB 1325 4

# See list of abbreviations in introduction to this section
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Section IV Model 52451
Table 4-2
Table 4-2, Replaceable Parts (Cont'd)
¥ Stock No, Description # Mfr. Mfr. Part No. TQ
0685-1515 RtFXD COMP 150 OHM 5% 1/4W 01121|CB 1515 1
0683-1525 RIFXD COMP 1500 OHM 5% 1/4w 01121|CB 1525 4
c683-1535 R:FXD COMP 15K OHMS S% 1/4W 01121|CB 1535 8
0683-1545 R$FXD COMP 150K OHM 5% 1/4% 01124|CB 1545 5
0683-1615 RtFXD COMP 160 OHM 5% 1/4W 01121/CB 1615 2
0683~1625 R:FXD COMP 1600 OHM 5% 1/4w Cli2l CB 1625 4
06831635 RIFXD COMP 16K OHM 5% 1/4W 01121/CB 1635 9
0683-1815 R:FXD COMP 180 OHM 5% Ll/4W 01121/CB 1815 24
0683-1825 RsFXD COMP 1800 OHMS 5% 1/4w 01121/CB 1825 9
0683%~-1835 RtFXD COMP 18K OHM 5% 1/u4W 01121/CB 1835 5
0685-184U5 RiFXD COMP 180K OHMS 5% l/4w 01121|CB 1845 5
0683=-2015 R:FXD COMP 200 OHMS 5% 1/u4w 01121(CB 2015 27
0685-2025 R$FXD COMP 200¢ OHM 5% 1l/4w 01121|CB 2025 20
0683-2205 R:FXUD COMP 22 OHM 5% 1/4W% 01121 CB 2205 2
0683-2z15 RIFXD COMP 220 OHMS 5% 1/4W 01121 CB 2215 2
0683-2225 R:FXD COMP 2+2K QHM 5% 1/4w 0l121|aB 2225 )
0683-2235 RIFXD COMP 22K OHM 5% 1/u% 01121 CB 2235 12
0683~22z45 R$FXD COMP 220K OHM 5% 1/4w 01121 CHb 2245 2
0683~2415 R:FXD COMP 240 OHMS 5% 1/4Ww , 01121 CB 2415 4
U683-2425 R$FXD COMP 2400 OHMS 5% 1/4W i 01121|CB 2425 4
0683-2435 R$FXD COMF 24K OHM 5% 1/4W . 01121/ CB 2435 1
0683-2715 REFXD COMP 270 OHMS 5% 1/4W 1 Qlizi|CB 2715 1
0683-2725 RIFXD COMP 270C QOHMS 5% 1/4W } 01121|CB «725 13
U683~-2735 RIFXD COMP 27K OHM 5% 1/4W | 01121/ CB 2735 5
0683-3025 REFXD COMP 3000 OHM 5% 1/4Ww ; 01121 CB 3025 26
C683-32305 RIFXD COMP 35 OHMS 5% L/4W | 01121/CB 3305 1
i 0683-3315 RsFXD COMP 330 OHMS 5% 1/4W% 01121/ CB 3315 8
V6H3-3325 R3FXD COMP 3300 OHM 5% 1/4Ww 01121, CB 3325 8
0683-3615 RIFXU COMP 360 OHM Sx 1/4W 01121{CB 3615 1
0683-3625 RIFXO COMP 3000 OHM 5% 1/uWw 01121 CB 3625 2
0683-3915 RIFXD COMP 390 OAMS S% 1/4w 01121|CB 3915 13
0685-2925 R$FXD COMP 3900 OHM 5% Ll/4w 01121/ CB 3925 102
06835-3935 RIFXD COMP 39K OHM 5% 1/4W 01121/ CB 3935 1
0683-3945 R$FXD COMP 390K OHMS 5% 1/4W 01121| CB 39u5 28
0683~4315 RIFXD COMP 430 OHMS 5% 1/4w 01121| Cs 4315 5
| 0683-4325 RiFXD COMP 4300 OHM 5% /4w 01121 CB 4325 2
I 0683-4335 R3FXD COMP 43K OHM 5% 1/4W 01121 CB 4335 1
1 06835-4705 RIFXU COMP 47 OHM 5% 1/4w 01121 CB 4705 1
[ 0683-4715 R:FXD 470 OHMS S% 1/4W I or121| CB-4715 9
f 0683-4725 RIFXD COMP 470C OHM 5% 1/44 ] 01121 Cb 4725 22
', |
L U68H=U4T735 RIFXD COMP 47K OHMS S% 1/4Ww 01121 CB 4735 .79
fou6e8s3-8105 REFXU COMP 51 OHM 5% 1/4% 1121 CB £1C5 4
; 0683-5115 R:FXD COMP 510 OHMS 5% 1/4w 01121/CB 5115 5
: 0683-5125 R:FXD COMP 510C OHM 5% 1/44% 01121/ Cb 5125 7
| U683-5135 RIFXD COMP 51K OHMS 5% 1/4w U112l CB 5135 10
I 0683-5615 R3FXD COMP 560 OnMS 5% 1/4W 01121] (B 5615 1
U683-5635 RtFXD COMP 56K OHMS 5% i/4w 01121 CB 5635 58
v683~€205 R:FXD COMP 62 UHM 5% 1/4w Cl1121| CB €205 S
0683-6215 K3IFXD COMP 6.0 OHM S% 1[/4W 01121 CB €215 1
I y683-6225 RIFXD COMP 6200 UHMS 5% (/4w 0li21/CB ¢225 4
\
|
# See list of abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-2
Table 4-2. Replaceable Parts (Cont'd)
! B Stock No. Description # Mir. Mir, Part No. TQ
| |
|
6EZ=6c35 I RIFXD COMP 62K OHM 5% 1/4W 01121|CB 6235 2
0683-6805 | RIFXU COMP 68 UMMS 5% 1/4W 01121 CB €805 4
0683~€815 R:FXD COMP 660 OHMS 5% 1/4w 01121/CB €815 3
0683-£825 RIFXD COMP 680G OHMS 56 1/4w 01121 CB 6825 49
0683-€8635 RiFXD COMP 66K OHM S% 1/4W | 01121|CB €835 18
V683-7515 | R3FXD COMP 750 OHMS 5% 1/44 " o1121/CB 7515 4
0683-7525 . RIFXD COMP 7500 OHMS 5% L/4W | cliz2l|cB 7525 8
0683-7535 , RIFXD COMP 75K OHM 5% L/uW ' o112l]CB 7535 1
| 0683-8215 i KIFXD COMP 820 OWMS 5% 1/4w 01121 CB 8215 3
068:-8225 | RIFXD COMP 820U OHMS 5% L/uw | vi121l|c8 €225 22
! ! |
V683-8235 | RiFXD COMP B.K CHM 5% 1/4¥ . 01121|EB 8235 1
E 0683-9105 | RtFXD COMP 91 UHM 5% 1/4W | 01121]CB 91¢5 4
© C6B3-9115 | RIFXU COMP 910 OHM 5% 1/4% | ot121|cB S115 1
' 0683-9125 | RIFXD CCMP 9100 OHM 5% 1/4W | o1121|CB 5125 2
! u6B3-5135 | K:FXD COMP S1K OHM 5% 1/4W | 01121/ CB 9135 1
0686-10e5 R1FXD COMP 100G UMM S% 1/2W | 01121/ EB 1025 3
V686-1035 . RIFXU COMP 10K OHM 5% 1/<W 0l121/ EB 1035 5
| 0e8E-1045 | RIFXD COMP LlUOK OHM 5% 1/2W 01121| b 1045 i
L 0686-105> | KiFXD COMP 1 MEGOHM 5% 1/24 01121| cB 1055 i
! 0686-1225 ' RIFXU COMP 1200 UHM 5% 1/2w oliel| eB 1225 2
| 0686-1325 RIFXD COMP l+3K OHM 5% 1/2w 01121| EB 1325 2
' 0686-1525 | RIFXD COMP 150( OHM 5% 1/2# O1121|EB 1525 1
V686-1825 | KIFXD COMP 1600 OHM 5% 1/2Ww Uli21l| EB 1825 1
| 0686-2035 R:FXu COMP 20K OHM 5% 1/2W , oll2l|eB 2035 2
| 0686-2225 RIFXU COMP 2200 UHM 5% 1/2W ! o1121|EB 2225 5
; 0686~2235 RIEXD COMP 22K OHM 5% 1/2W 01121 LB 2235 1
. L686-2725 ' RIFXD COMP 2700 OHM 5% 1/2W 01121|EB 2725 1
| 0686-2735 RIFXD COMP 27K OHM 5% 1/2w o1121)E8 2735 2
| 0686-3025 RIFXD COMP 300C OHM 5% 1/2W 0l121| EB 3025 1
L 0686~3325 RIFXD COMP 330C OHM 5% 1/2W 01121 EB 3325 1
0686-3625 R:FXD COMP 3600 OHM 5% 1/24 01121 £B 3625 2
0686-4715 RIFXD COMP 470 OHMS 5% L/2w 01121| EB 4715 3
0686-4725 K:FXD COMP 470C OUHM 5% 1/2w | 01121| B 4725 2
0686-4735 RIFXD COMP 47K OHM 5% 1/2W 01121|EB 4735 11
0686-5115 R:FXD COMP 510 OHM 5% 1/2W 01121 ER 5115 1
0686-6215 REFXC COMP 640 OHM S% 1/2W vl121 €B 6215 1
0686-7525 RIFXD COMP 750C OHMS 5% 1/2w 0121} EB 7525 42
0686-8215 R$FXD COMP 820 OhM 5% L/2W 01121 EB 8215 3
0686-9115 REFXD COMP 910 OHMS S% 1/2w 01121} EB 9115 !
0636-9125 R:FXD COMP 9100 OHM 5% 1/2W . 01121|EB 9125 1
0689-0565 RIFXD COMP 5,6 OHIt 5% 1w © 01121l g 9565 1
0689 2035 RIFXD COMP 20K OHM 5% iw 01121| uB 2035 1
0727-0081 Ri1FXD DEPC 600 OHM 1% 1/2% 19701 DC 1/2 ARS 1
0727-0105 RIFXD C-FLM 1200 OHM 1% 1/2W 28480| U727-0105 1
0727-0387 RIFXD CEPC 442 OHM 1% 1/2W 19701 uC 1/2A RS 1
0757-0344 RIFXD MET FLM 1 MEGOHM 1% 1/4W 28480| 0757-03u4 1
0757-0350 RIFXD MET FLM 909K OHM 1% 1/4W 28480| 757-0350 1
0757-0368 RIFXD MET FLM 34 OHM 1% 1/8Ww 28480| 0757-0368 2
0757-0898 RIFXU MET FLM 82 OHM 2% L1/8W 28480| 0757-0898 2
# See list of abbreviations in introduction to this section
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Section IV Model 5245L
Table 4-2
Table 4-2. Replaceable Parts (Cont'd)

% Stock No, Description # Mir. Mir, Part No. TQ
0757-090v R1FXD MET FLM 100 OHM 2% 1/8W 28480 |0757-0900 2
07570902 R1FXD MET FLM 120 OHM 2% 1/8w 28480 0757-0902 2
0757-0904 R3FxD MET FLM 150 OHM 2% 1/8w 28480| 0757-0904 2
0757-0909 RIFXD MET FLM Z40 OHM 2% 1/8W 28480 0757=-0909 4
0757-0914 R3IFXD MET FLM 390 OHM <% 1/8W 28480] 0757~0914 3
0757-0916 R31FXD MET FLM 470 OHM 2% 1/8w K 28480| 0757-0916 4
0757-0920 R31FXD MET FLM ©80 OHM 2% 1/8W 28480| 0757-0920 2
0757-C930 REFXD MET FLM 18K OHM 2% L/8W 28480 0757~0930 4
0757-0932 RIFXD MET FLM 2.2K OHM 2% 1/8W 28480 U757-~0932 4
0757-0936 RIFXD MET FLM 3.3K OHM 2% L/8W 284801 0757-0936 4
0757~0937 RIFXD MET FLM 3.,6K OHM 2% Ll/gW 28480 0757-0937 1
0757=0940 RIFXD MET FLM 4.7K OHM 2% 1/&6W | 28480| 0757-0940 2
0757-0948 R3FXD MET FLM 10K OHM 2% 1/8W | 28480| 0757-0948 )
0757-0950 RIFXD MET FLM 12K OHM 2% 1/8w | 28480| 0757-0950 4
0757~-0952 RIFXD MET FLM 15K OHM 2% 1/8W 28480| 0757=-0952 4
0757-0972 RIFXD MET FLM 100K OHM 2% 1/8W 28480 0757=-0972 4
0758-0004 RIFXD MET FLM 2700 OMM 5% 1/2W 28480 UT758-0004 10
0758=-0014 RIFXD MET OX 180 OHM 5% 28480 U758-0014 1
0758-0015 R$FXD MET FLM 220 OHMS 5% 1l/2W 07115/ C 2¢ 7
07568-0024 R3$FXD MET FLM 100 OHM 5% 1/2W 28480| 0758=0024 1
0758-0028 RIFXD MET FLM 270 OHMS 5% 1/2W | 07115/ C 20 1
0758-0043 RI1FXD MET FLM 1800 OHM 5% 1/2W ‘ 28480/ 0758=-0043 4
0758~-0044 RIFXD MET OX 2200 OHM 3% 1/2W | 28480| 0758-00u44 i
0761=-0010 RiFXD MET OX 1800 OHM 5% 1w . 28480/ 0761-0010 2
0761-0020 R1FXD MET FLM 91 OHM 5% LW | 07115/ ¢32 1

\
0767-0001 REFXD MET FLM 400 OHMS 5% 3w O07115| LPI 3 1
1200-0043 INSULATORSTRANSISTOR ANOUIZED ALUMINUM 76530 294457 3
1200~0076 INSULATORSTRANISTOR ‘ 02735| OBSH 1
1200-0081 BUSHING ¢ INSULATOR NYLON | 26365) 9TUSPECIAL 6
1200-0087 CLAMPITRANSISTOR ‘ 02735 OF-13-A 1
1200-009%92 BUSHINGS TRANSISTOR , 02735| OBSHK 2
1250-C118 CONNECTOR tBNC i 91737 8427 7
1251-0087 CONNECTORIFEMALE SO-PIN MINAT 02660| 57-4057-40500(375) 1
1251~-0101 CONNECTORSFEMALE SO-CONTACT | 02660 57-20500 1
1251-0135 CONNECTOR=PRINTED CIRCUIT 15 CONTACTS ! 95354| SD-615UR 21
1251-0148 CONNECTORIPOWER 3=PIN MALE 60427 H~1061 1G~3L 1
1251-0158 CONNECTOR36=CONTACT 95354| CD-606S 1
1251-0159 CONNECTOR12X15 CONTACT 95354 | FD~630S 1
1251-1669 CONNECTORIPC 10 CONTACTS 28480| 1251~1669 2
1251~-1670 CONNECTORIPC 15 CONTACTS(2 REG'C) 28480| 1251-1670 1
i
1400-0084 FUSEHOLDERIEXTRACTOR POST TYPE 75915| 342014 1
1450-0049 INDICATORIGLOW~LAMP NEON 28480 1450-0049 1
1520=-0001 PLATEIMOUNTING ELECTROLYTIC CAFACITCR 28480 152C-0001 4
1520-0003 MOUNTING PLATE$CAPACITOR 37942] TYFE BP2 2
1850-0038 TRANSISTORIPNP GERMANIUM 86684 1850-0038 3
1850-0040 TRANSISTORIGERMANIUM 2N383 PNP 94154 2N383 3
1850~-0048 TRANSISTORIGERMANIUM 2N650 PNP QU713 2N650 1
1850-0054 TRANSISTORIGERMANIUM 2N652A PNFP 04713 2N6E2A 2
1850-0062 TRANSISTOR:SPL2N4OUA 28480| 1850~0062 o2
1850-0090 TRANSISTORIGERMANIUM 2N11838B PAP 86684| 2N11838B 1
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Model 5245L

Section IV
Table 4-2
Table 4-2. Replaceable Parts (Cont'd)

@ Stock No. Description # Mir, Mir, Part No. TQ
185G-0091 TRANSISTOR:GERMANIUM 2N2048 PNF 87216 zNzcu8 3
1850~-C0%2 TRANSISTORIGELRMANIUM 2N2043A PNF 04713 2N2Cy3 1
185(=-0101 TRANSISTORISPL2NS82 28480| 185C-0101 1
1850~-0102 TRANSISTORSGEZN2455 28480 1854-0102 1
1850~-0158 TRANSISTOR:PNP GERMANIUM 28480| 1850~-0158 1
1851-0017 TRANSISTOR$2N1304 01295| 2N1304 5
1851-0024 TRANSISTORIGE NPN 2N385A 12952 N38BA 1
1853-0001 TRANSISTOR:PNP SILICON 30V 90CMw 28480( 1853-0001 4
1853-0009% TRANSISTOR:SILICON PNP 28480 1853~0009%9 15
1853-0015 TRANSISTORISILICON PNFP 2N364C 07263 2N3640 6
1853-0034 TRANSISTORSSILICON PNP 28480 1853-0034 8
1854=-0003 TRANSISTORINPN SILICON 28480 1854L4-0003 8
1854-0005 TRANSISTOR:2NT708 NPN SILICON PLENAR 07263| 2N708 16
1854=0009 TRANSISTORIZN709 NPN SILICON 07263| 2N7Co 18
1854-0019 TRANSISTOR:SILICON NPN 28480 1854-0019 2
1854-C022 TRANSISTOR: 120V 28480 185u4-0022 1
1854-C073 TRANSISTOR:SILICON NPN 2848C| 1854~0073 2
1854=-0249 TRANSISTOR:DUAL NPN SILICON 28480 LB54=-0249 2
1855-0047 TRANSISTOR:DUAL N-CHANNEL FET 28480| 1855=-00u7 2
1901-0025 UIOCE!SILICON 100WV 100OMA 28480 1901-0025 i3
1901-0026 SEMICON DEVICE::CIODE SI 1U40%9G| SA-783 5
1901-0029 DIOCE:SILICON 600 PIV 28480| 1901-0029 i
19031-0C040 SEMICON DEVICE:DIODE SILICON 28480 1901-0040 38
1901-0045 SEMICON DEVICE'DIODE SIi 14099 SA-788 8
1901=-0049 SEMICON DEVICESDIODE SI 14099 SC-0S 4
1901-0376 UICDESSILICON 35V 28480 1901-0376 4
1902-0017 SEMICON DEVICE:DIODE SI 28480| 1902~0017 2
1902-0039 SEMICON DEVICE:DIODE IN1597A 814306 IN1597A/3222T5 1
1902~-0057 SEMICON DEVICE::CIODE SILICON 28480 1902~0057 1
190«-Cz14 DIOCEISILICON ©REAKDOWN 5662V 10% lebW 28480 1902~0214 1
1900580 CICDE BREAKDOWNSSILICON 28480| 1902-0580 2
1910-C015 SEMICON DEVICESDIODE GERMANIUVM 73293| HD=1409 5
191G-0016 DICDE:GERMANIUM 1 MICROSEC 60 #lV 28480| 19100016 Lc4
1910-0021 SEMICON DEVICE:DINDE 73293 HPS 1672A 5
1910=~0022 SEMICON DEVICE:DIODE GE LOOMA €FIV 3.5NS 28480 191C=0022 14
1910-C034 DIODE sGERMANIUM 28480| 191C-0034 2
1970~-C009 ELECTRON TUBEtINDICATCR 10 CIGIT B3594| 35991 8
2100-0318 K$VAR 250K OHM 20% 1/44/5PST Sw Zeusd| 210C)0318 1
2100-0354 R:VAR wW 100C CHM 10% LIN 2W 28480 2100 0354 1
«100-0737 R:VAR wW 200 ORM 5% 1w 28480 2100-0737 1
2100=-1412 REVAR COMP 500 OHM 20% LIN 1/4w 28480 2100=-1412 3
2100-1513 R$VAR #W 50 OHM 5% 1w 28480| 2100-1513 2
2100-1924 RIVAR COMP 5K CHM 20% 1/5W 2848V 2100-1924 1
2110-0006 FUSESCARTRIDGE 2AMP 125V SLOW ©lLOW 7140u| MDLZ 1
2110-0007 FUSE:CARTRIDGE 1 AMP 250v SLOW ELOW 7140G| MOL 1 1
2140-0015 LAMPIGLOW NEON NE=-2H 2U455| NE ZH 1)
2140-0028 LAMFIGLOW 1/15W% 24455 NE 2E FROSTED 7
21%90~0046 WASHERSSPLIT LOCK 28480 219C~-00u6 6
390=-0015 SCREWIMACHINE 73076| OBD 1
3100-C389 SWITCHSROTARY 1 SECT 3 POS 28480| 310C¢-0389 1
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:

! 3100-C3990 SWITCR:ROT 2-SECT 9-PCS 284801 3100-0399 1

| 3100-1874 SWITCH:ROT 6-5eCT 10 POS | 28480 310C-1874 1
3100-2029 SWITCH:ROTARY 28480| 3100-2029 1
3100u~2036 SWITCHIROTARY 28480| 3100=-2036 1
3101-0014 SWITCH:pPUSH SPLT NE 82386 45-1106 1

o 3101-0034 SWITCH:SLIDJE 4 PUT 0.5 AMP 125 \VDC 42160 6633 1
5101=-C037 SWITCH:TOG SPST 2 AMP 125V OUQ09| 83050-A 1
3140-0052 MOTCR:ELECTRICAL SHADEuU POLE 118V 3470 RPM| 2848() 3140-0052 1

X 3160-C060 FANSIMPELLER AXIAL 2648u| 3160-0060 1

I 5040-C170 SUPPURT: PRINTED CIRCULT BUARD ‘ 28480| 504C~0170 1

I

;. B8120=-0(78 CABLESPOWER SVT=18-3 75FTs ] 70903 KH&4147 1
B8500~0059 SILICCNE GREASE(FOR TRANSISTUR REAT-SINK 71684 #5 COMPOUND 1
9100-0164 TPANSFORMERPORER 28480 910C-C1leu 1
9100-0166 TRANSFORMER (PORKER 28480| 9100 -0166 1
9100-C346 CCILIFXD 0.05 UH 20% . 36196| H=-10886 2
$110-0051 INDUCTOR:AGF . 2848y 9110-0051 2
9140-0095 CCILSFXD RF Qe27 UH 28480 9140~-0095 1
9140-0125 COILSVAR 0+9-=1.S UH 28480| 914(~0125 2
9140~-0126 ; COILIVAR 1e76-4euw2 UH 28480 9140-C126 2
9140-0127 ~ COIL3IVAR B4¢3-18.7 UH 1 284BU| 914C-0127 2

] |
|

i G140-0136 COILIFXD RF z2 Un 2848u| 9140~-0136 2

;1 9140-0137 COILSFXD RF 10U uH 2848u| Y140-0137 3

) G140-0138 COILtFXD RF 18C UH . 28480Q| 9140-0138 3

o 91U40-0142 CCILIFXD RF coz uH | 28480| 9140-0142 3

I S14C-0143 CCILFXD RF 343 UH 28480 9140-0143 3

i
G140-0146 COILSFXD RF 10 UH " 28480 914C=-0146 2
F14(-0158 COILIFXD 10UH 10% S9800| 1028-20 2
S140-0159 COILSFXD O 47UH 20% | 9980V 1025-SERIES 5
9170-0016 BEADIMAGNETIC 02114] 56-590-6513B 1
05212-2016 BOARDtBLANK PC 28480 US212~2016 5
0521¢-6011 REACOUT BLOCK ASSY 28480 05212-6011 8
05212-6016 ASSYIDECIMAL BCARD 28480| 0S212-6016 5
0523¢-2010 BCARDIBLANK PC 28480 05232-2010 1
05232-6009 DECADE DIVIDER ASSEMBLY 28480 05232-6009 1
05232~6010 DECIMAL COUNTER ASSEMBLY 28480 05232-6010 1
05243=-0007 RETAINER:ILATCH 1
05245-0008 RETAINER:FRONT PANEL 28480 05243-0008 1
05243-2013 PAWL 28480( 05243-2013 1
05243-2014 SHAFT:LATCH 28480| 05243-2014 1
05243-2015 KNOE 28480| 05243-2015 1
05245-2018 HOUSINGSPLUG=IN 28480 US243=-2018 1
05243-6036 PANEL:PLULG-IN 28480 052u43-6036 1
05245~2005 PANEL tFRONT 28480 05245-2005 1
05245-2007 PANEL 1REAR 28480 05245-2007 1
05245-2008 BOARD: BLANK PC 28480 05245-2008 1
05245-2014 bBCARDIBLANK PC 28480| 05245-2014 2
05245-2015 BOARDIBLANK PC 2848() 05245-2015 1
05245-6013 ASSY! OSCILLATOR BOARD 28480 05245-6013 1
05245~-6014 BOARD ASSY:INPUT AMPLIFIER 28480] 05245-6014 2
05245-6015 BOARD ASSY:FUNCTION 28480 05¢45-6015 1
05245-6016 SWITCH ASSY:ATTENUATOR 28480| 05245-6016 1
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% Stock No. Description # Mfr. Mfr. Part No. TQ
05245-6018 MAIN CABLE AND SWITCH ASSY 28480, 05245-6018 1
3150-C037 AIR FILTER ASSY 28480 3150-0037 1
5212A-65C ASSYIDECADE UIVIDER 28450 521zA-65C [
52124-65C~-1 BCARD!SLANK P.C, 28480| 5212A~65C~-1 6
521zL-83A SUPPORTsREADOUT 28480| b21zA~83A 1
521z1-83B READOUTSUNITS 28480| 5212L-83B 1
52434a-12C bRACKET :SWITCH 28uU80| 5243A~12C 3
52U424A-12E SUPPORT:CARPACITOR 2848B0| 5243A~12E 1
S243n-12F BRACKETSCRYSTAL OVEN 28480 5243A-12F 1
S5243L-20A HCUSINGIFAN 28480| 5243A=20A 1
S5243A-4UA KIT!S-l/Q" RACK MOUNT 28480 S2u3A-44A 1
S52456=-47C SUPPORT sFANEL 28480 5243A-47C 1
52434A-554 SHIELD:OSCILLATOR 28UB0| 5243A~-55A 1
5243A~-65A-1 BCARDIBLANK PeCo 2848U| D2U3A-65A~] 1
524 54L-65C ASSYSIMULTIPLIER 28480 5243A-65C 1
S524:A-65C~-1 BCARDIBLANK P.Co 2848BU| 52432A-65C~-1 1
5243A-65n ASSY!FEGULATOR 28480| 5242A-65H 1
S52U3A-65H-1 BCARDS3LANK P+Cs 28480 5243A-65H=~1 1
52434-654 ASSY:TIME-BASE CONTROL 28480 2242A-65J i
5243A-654-1 BOARDSIBLANK PeCe ' 28480 5243A-65J-1 b

. 5243A-65L ASSYI:RECTIFIER 28480 524XZA~-65L 1
j S52434A-65L.~1 BCARUIBLANMK PeCe 28480 5243A~65L~1 1
5243A-65R ASSYIGATE CONTRCL 28480| 52432A-65R 1
S2U3A-65Rr~1 bCAKUIBLANK PeCo 28480 5243A-65R~1 1
S243p-655 ASSY:SAMPLING (ONTROL 28480| 5243A-65S 1
S52434-655~1 sOARDIBLANK PaCe 28480| 5243A-658~1 1
. B243L-65T ASSYIOVEN CONTRC. \ 28480| 5242A-65T 1
. 5243A-05T=1 BOARUtBLANK FoCe | 28480 524:A-65T~1 1
; S2434~69A ASSYICRYSTAL COVEN } 28480 52U43A-69A 1
" 5243A-69A~1 BCARDIBLANK FaCe 284BU| 5243A 69A | 1
; 5243A~6A GUARDIFAN 284B0| 5243A-6A 1
| 5243L~-1074A BARSREADOUT 28480| 5243L~-107A 1
I 5245L-110A GUILEtBEOARD FRONT 2B8UB0| 5243L-110A 1
i 5243L-1108 GUICE ts0ARD REAR i 28480 5243L-1108B 1
i S5242L.-110C GUICE:BQARD DUAL | 28480 52431 -110C 1
o 5243L-128 BRACKET :6CARD 28480 5243L~-128B 1
} S243L—~12C BRACKET:BCARD GUIDE 28480 5243L~12C 1
i S245L-17A BUSHINGSLATCH 2B84BU| D243 ~17A 1
o D243L-4 1A PLATE$CASTING 28480 5243L-41A 1
' 5243L-55k SHIELC: INPUT 28480 5243 -55R 1
E S5245L-65A ASSYICECIMAL POINT 26480 52431 -65A 1
5243 -658 ASSYIMEASUREMENT UNITS 28480 5243 =658 1
| S5243L~-658~-1 BCLROUIBLANK PoCa 28480 52431.-658-1 1
| S5243L-83A HOLCER:DECIMAL 28480 »243L-83A 1
5243L~-838 CCVERSREADOUT 28480 5243 .~838 1
S524iL-63C INSERT:UNITS REAUOUT 28480 5242L~-83C 1
52430 -91A SPRINGILATCH Z84BU| 5243 -91A 1
5243L-994 WINCOW 2848Bu| 5243L~9%A 1
E 52454~65C ASSYSDECIMAL CCUNTER 28480 5245A-65C 1
S524LA-€5C-1 BOAKDIBLANK PJCe 284BU| 5245A-65C~] 1
: !
i |
! |
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# Stock No., Description # Mir, Mir, Part No. TQ
S245L-19A ASSYIOUTPUT SWITCH 284B0O | 5245L -19A 1
5245L-198 ASSY3IMODE SWITCH 28480| 5245 -198 1
5245L~-4B ASSYIREADOUT 28480 5245L-4B 1
5245 -55A SHIELD:AMPLIFIER 28480| 5245L-55A 1

# See list of abbreviations in introduction to this section
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Code
No.

12881
12930
12954
13103
13396
13835

14099
14193
14298
14433

14493
14655
14674
14752
14960
15203
15291
15558

15566
15772

15818
15909

16037
16173
16352
16688

16758
17109
17474
17675
11745
18042
18476
18486
18583
18873
18911
19315

19500

19644
19701
20183
21226
21335
21520
23782
24455

24655
26365
26462

26992
28480
33173
35434
36196

37942
39543
40920

Model 5245L

Manufacturer Address
tetex Electronics Corp.
Delta Semiconductor Inc.
Oickson Electronics Corp.
Thermoiloy Dallas, Texas
Telefunken (GmbH) Hanover, Germany
Midland-Wright Div. of Pacific Industries, Inc.
Kansas City, Kansas
Newbury Park, Calif.
Calif. Resistor Corp. Santa Monica, Calif.
American Components Conshohocken, Pa.
ITT Semiconductor, A Div. of Int. Telephone
& Telegraph Corp. West Paim Beach, Fla.
Hewiett-Packard Company Loveland, Colo.
Cornell Dublier Etectric Corp. Newark, N.J.
Corning Glass Works Coming, N.Y.
Electro Cube inc. So. Pasadena, Calif.
Williams Mfg. Co. San Jose, Calif.
Webster Efectronics Co New York, N.Y.
Adjustable Bushing Co. N. Hollywood, Calif.
Micron Electronics
Garden City, Long island, N.Y.
Amprobe Inst. Corp. Lynbrook, N.Y.
Twentieth Century Coil Spring Co.
Santa Clara, Calif.
View, Calif.

Clark, N.J.
Newport Beach, Calif.
Scottsdale, Arizona

Sem-Tech

. Inc.

Ameico Inc. mt.

Baven Div. Thomas A. Edison Ind.
McGraw-Edison Co.

Spruce Pine Mica Co.

Long Island City, N.Y.
Spruce Pine, N.C.

Omni-Spectra Inc. Detroit, 111,
Computer Diode Corp. Lodi, N.J.
Ideal Prec. Meter Co., inc.

De Jur Meter Div. Brooklyn, N.Y.
Delco Radio Div. of G. M. Corp. Kokomo, Inc.

Thermenetics fnc.

Tranex Company

Hamlin Metal Products Corp.

Angstrohm Prec. Inc. No.

Power Design Pacific inc.

Ty-Car Mfg. Co.. Inc.

TRW Elect. Comp. Div.

Curtis Instrument, Inc.

E.{. DuPontand Co., Inc.

Qurant Mfg. Co.

Bendix Corp., The
Eclipse-Poineer Div, Teterboro, N, J.

Thomas A. Edison Industries, Div. of
McGraw-Edison Co. West Qrange, N.J.

LRC Electronics Horseheads, N.Y.

Electra Mig. Ceo. Independence, Kansas

General Atronics Corp. Philadelphia, Pa.

Executone, inc. Long Island City, N.Y.

Fafnir Bearing Co. . The New Britain, Conn,

Fansteel Metallurgical Corp. N. Chicago, IlI.

British Radio Electronics Ltc.  Washington, D.C.

G.E. Lamp Division

Canoga Park, Calif.
Wountain View, Calif.
Akron. Ohio
Hollywood, Calif.
Palo Alte, Calif,
Holliston, Mass.
Des Plaines, [,
Mt. Kisco, N.Y.
Wilmington, Del.
Milwaukee, Wis.

Nela Park, Cleveland, Ohio
General Radio Co. West Concord, Mass.
Gries Reproducer Corp. New Rochelle, N.Y.
Grobet File Co. of America, Inc.
Caristadt, N.J.
Lancaster, Pa.
Palo Alto, Calif.
Owensboro, Ky.
Chicago, {H.

Hamilton Watch Co.

Hewlett-Packard Co.

G.E. Receiving Tube Dept,

Lectrohm Inc.

Stanwyck Coi! Products Lid.
Hawkesbury, Ontario, Canada

P.R. Mallory & Co. Inc. Indianapatis, Ind.

Section IV
Table 4-3
Table 4-3. Manufacturer's Code List
The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks.
Code Code
No. Manufacturer Address  No.  Manufacturer Address
00060 U.S.A. Comnon Any supplier of U. S. 05729 Metro-Tel Corp. Westbury, N.Y.
00136 McCoy Electrenics Mount Holly Springs, Pa. 05783 Stewart Engineering Co. Santa Cruz. Calif.
00213 Sage Electrenics Cotp. Rochester, N.Y. 05820 Wakefield Engineering Inc. Wakefield, Mass.
00287 Cemco Inc. Danielson, Conn. 06004 Bassick Ce., The Bridgeport, Conn.
00334 Humidial Colton, Calif. 06090 Raychem Corp. Redwood City, Calif.
00348 Microtron Co., Inc. Valley Stream, N.Y. 06175 Bausch and Lemb Optical Co. Rochester, N.Y.
00373 Garicck inc., (06402 E.T.A. Products Co. of America Chicago, III.
Electronics Products Div. Camden, N.J. 06540 Amatemw Electrionic Hardware Co. . Inc.
00656 Aercvox Corp. New Bedford, Mass. New Rochelle, N.Y.
90779 Amp. Inc Harrisburg, Pa. 06555 Beece Electrica! Instrument Co., Inc.
00781 Aurceaft Radio Corp. Beonton, N.J. Penacook, N.H.
00815 Northern Engineering Laboratoiies, Inc. 06666 General Devices Co.. inc. indranapolis. Ind.
Burlington, Wis. 06751 Semcor Div. Components [1c Phoenix, Ariz.
00853 Sangamo Electric Co.. Pickens Div. 06812 Torrington Mfg. Co. . West Div.
Pickens. S.C. Van Nuys. Calif.
00866 Goe Engineering Cc Los Angeles, Calif. 6960 Varian Asscc. Eimac Div San Carlos. Catif,
00891 Carl E. Hetmes Corp. Les Angeles, Calif. ] Kelvin Electric Co. Van Nuys. Calif.
00929 #icrolab Inc. Livingston, N.J. (7126 MNigtran Co Pasadena, Calif.
91009 Alden Prgducts Co Brockton, Mass. a7 Transistor Electronics Cnre Minneapaolis, Minn.
Jl121 Allen Bradley Co. Mitwaukee. Wis. 97138 Westinghouse Electric Corp
01255 Litten industr.es. fnc. Beverly Hills, Calif. Eiectronic Tube Div. Elmira, N.Y.
01281 TRW Semsconductars, |ag Lawndale, Cahf. 07149 Fiimohm Corp New York, N.Y.
01295 Texas Instruments, |ac. . 07233 Cinca-Graphik Cao City of Industry, Cahf.
Transistor Products Div. Dallas, Texas (7751 Awvnet ) Culver City, Calif.
01349 The Alliance Mfg. Co. Atliance. Qhie 07263 Faichild Camera & Iast. Corg.
01589 Pacitic Relays, inc. Van Nuys, Calif. Sericongucior Div. Mountain View. Calif.
01930 Amercck Corp Reckford, 1. 07322 Minresata Rubber Co Hinneapolis. Minn.
01961 Pulse Engineering Co. Santa Clara, Calif. 07387 Burtcher Corn. . The thonterey Park, Calif.
02114 fercxcube Corp. of Amenica Saugerties, N.Y. 07700 Technical W Products Inc Cranford, N.J.
02286 Cole Rubber and Plastics Inc. Sunnyvale, Calif. 07910 Continental Device Corp Hawthorne, Calif.
02660 Anpheacl-Berg Eiectronics Cors. Chicago. I, 07933 Raytaean Hfg. Co.
02735 Radio Corp. of America, Sem:conducter Semiconductor Drv. “ountain View, Calif.
anc Katenials Div. Somerville, N.J. 07566 Shockley Semni-Conductar Lahoratories
02771 Vocaline Co. of Amenica, {ac. Palo Altc. Calif.
0'd Saybrook, Conn. 67980 Hewlett-Packard Co., Boonton Radio Div.
02777 Hopkins Engineering Co San Fernando, Calif. Rockaway, N.J.
03508 G.E. Sem:cenductor Prod. Dept.  Syracuse, N.Y. 08145 U.S. Enginesring Co Los Angeles. Calif.
03705 Apex Machine & Tozl Co Daytan, Qhio 0828% Blinn, Seibe Pomona. Calif.
03797 Eldema Corp. Conpton, Calif. 08258 Burgess Battery Co.
03877 Transitron Electric Corp Wakefield, Mass. Niazara Falls, Ontario, Canada
03688 Pyrofite Resistor Co.. Inc Cedar Knelis, N.J. 08664 Bristol Co.. The Waterbury, Conn.
03954 Singer Co.. Deenl Oiv. 087:7 Sioan Comgpany Sun Valley, Calif.
Finderne Plant Sumeryifle, N.J. 08718 1TT Cannon Electric Inc.. Phoenix Div.
04009 Arccw. Hart and Hegewan Elect. Co. Phoenix, Arizona
Hartfard. Conn. 08792 CBS Etectromics Semiccaductor
04013 Taurus Carp Lambertville, N.J. Ogerations. Divsf C.B.S. Inc.
04222 H1-Q Division of Aercvox Myrtle Beach, S.C. Lowell, Mass.
04354 Precision Paper Tube Co Chicago, 1. 08984 “el-Rawn Indianapolis, Ind.
(4409 Dynmece Diviscon of Hewlett-Packarg Co. 09026 Babcock Relays Grv Costa Mesa, Calif.
Palo Alto, Calif. 09134 Texas Capacitor Co Houston, Texas
04551 Sylvama Electrc Products. Microwave 09145 Atohw Electronics Sun Valley, Calif.
Device Div Hountain View, Calil. 09250 E'ectro Assembies. [nc. Chicago, Ilf.
04713 Motorzia, Inc. . Sewiconcuctar Prod. Div. 09563 Hallory Battery Co. of
Paoenix, Anzona Canada, Lig Toronte, Ontario, Canada
04732 Fuitron Co.. dnc. Wesiern Div. 10214 Genera! Transisior Westein Corp.
Culver City, Caiif. Los Angeles, Calif,
04773 Northlake. 1. 10411 Ti-Tal. Inc. Betkeley. Calif.
04796 Sequoia Wire Redwood City, Calif. 10646 Carborundur Ce. Niagara Falls. N.Y.
04811 Precisicn Corl rg Co El Monte, Calif. 11236 CTS of Berne, Inc. Berne, Ind.
04870 P.M. Noler C Westehester, 111 11237 Chicago Telephone of Cahfornia, Inc.
05006 Twealieth Century Plastics, luc. So. Pasadena, Calif.
Los Angeles, Calif. 11242 Bay State Electicnics Corp. Waltham, Mass.
05277 11312 Teledyre Inc.. “:crowave Div.  Palo Alto. Calif.
Youngwood, Pa. 11534 Duncan Electronics Inc. Costa Mesa, Calif.
05347 Ultromx, Inc San tates, Calif. 11711 Genesal Instruricnt Corp. . Sewiconductor
05593 ItHumitreinie Engineenimg Co Sunnyvate, Calif. Div., Products Group Newark, N.J.
05616 Coswo Piastic 1717 Inzenal Electronic. fac, Buena Park, Calif.
‘oo Electr Co Clevetand, Ohio 11870 Melabs. Inc. Palo Alto, Calif.
(5624 Barber Coiwan C Rockford, il 136 Priladelpmia Hatdle Co. Canden, N.J.
65728 Tiffen Gitical Co Mg, Co. Dover

Roslyn Heights, Long Island, N.Y.

00015 42
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12855

. Ltd Tokyo

42199
43930

Mechanical Industries Pro¢. Co. Akron, Ohio
Miniature Precision Bearings, Inc.  Keene, N.H.
Muter Co. Chicago. 1li.

C.A. Norgren Co. Englewood. Colo.

From: FSC. Handbcok Su ments
Hi-1 Dated JULY 1985
H4-2 Dated NOV 1362
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Model 5245L

Table 4-3, Manufacturer's Code List (Cont'd)

Code
No.  Manufacturer Address
44655 Obmite Mfg Co Skokie, Il
463%d Penn Eng & Mfg Corp Doylestown, Pa
47904 Poiaraid Corp Cambridge, Mass
48620 Precision Thermometer & inst Co
Southampion, Pa
49956 Microwave & Power Tube Div Waltham, Mass
52030 Rowan Controtier Co Westminster, Md
52983 Sanborn Company Waitham, Mass
54254 Shallcross Mfg Co Selma, N.C
55026 Simpson Eteciric Co Chicage
55933 Sonctone Corp Elmsford, N Y.
55938 Raytheon Co Commercial Apparatus &
Systems Div So Norwalk Conn
56137 Spaulding Fibre Co  Inc Tonawanda, N Y
56289 Sprague Electric Co North Adams, Mass
53446 Telex finc St Paul Munn
59730 Thomas & Betts Co Elizabeth, N J
60741 Trniplett Electrical lnst Co Bluffton Ohio
61775 Unton Switch and Signal Div of
Westinghouse Air Brake Co Pittsburgh, Pa
62119 Universa!l Elecinc Co Owosso, Mich
63743 Ward Leonard Electric Co Mt Vernon N Y
64959 Western Electnic Co  Inc New York N Y
65092 Weston inst Inc Weston Newark Newark N )
66295 Wittek Mfg Co Chicage ill
66346 Revere Wollansak Div Minn Mining &
Mfg Co St Paul, Minn
70276 Allen Mfg Co Hartford, Conn
70318 Alimetal Screw Product Co  Inc
Garden City N Y
70485 Atlantic india Rubber Works Inc Chicago, 11
70563 Amperite Co  Inc Union City N )
70903 Belden Mig Co Chicago, 11l
70998 Burd Electronic Corp Cleveland, Qhio
71002 Burnbach Radio Co New York N Y
71041 Boston Gear Works Div of Murray Ce
of Texas Quincy Mass
71218 Bud Radio Inc Willoughby Ohio
71285 Cauloc Fastener Corp Paramus N J
71313 Cardwell Canderser Corp
Lindenhurst L 1 N Y
71400 Bussiann Mfg D v of McGraw Edison Co
St Lows Mo
71436 Chicago Condenser Corp Chrcago 1
71447 Caht Sprng Co  Iac Pico Rivera Calhif
71450 CTS Corp Elkhart, ind
71468 ITT Cannon Electric fnc Los Angeles, Calif
71471 Cinema Plant Hi Q Div Aerovox Corp
Burbank Cahif
71482 C P Clare & Co Chicago 11
71590 Centralab Div of Globe Union Inc
thiwaukee Wis
71616 Commercial Plastics Co Chicago, It
71700 Cormish Wire Co The New York N Y
71707 Cote Cot! Co  Inc Providence R I
71744 Chicago Miniature Lamp Works Chicago I
71753 A O Smith Corp  Crowley Div
West Orange, N J
71785 Cinch Mfg Co , Howard B Jones Div
Chicago, 11
71984 Dow Corning Corp Mtdland Mich
72136 Eiectro Motive Mig Co , inc  Willimantic, Conn
72354 John E Fast Co. Div Victoreen instr Co
Chicago 1l
72619 Dialight Corp Brooklyn, N.Y
72656 Indirana General Corp  Electronics Div
Keasby, N J.
72699 General instrument Corp , Cap. Div. Newark, N.J.
72765 Orake Mfg Co Chicago, Il
72825 Hugh H Eby Inc Philadelphia, Pa
72928 Gudeman Co Chicago Il
00015-42
Revised july, 1966
02349-1

Code
No.

72964
72982
73061
73076
73138

73293
73445

733506
73559
73682

73734
73743
73793
73846
73899
73905
74276
74455
74861
74868

74970
75042
75378
75382
75818
75915
76005
76210
76487
76493
76530

76545
76703
76854
77068

77075
1

17252
17342

77630
77638

77764
77989
78189

78283
78290
78452
78471
78488
78493
78553
78780
78947
79136
79142
79251
79727

79963

Manufacturer Address
Robert M Hadley Co Los Angeles, Cahf
Erie Technological Products, inc Etrie, Pa
Hansen Mfg Co , Inc Princeton, Ind
H M Harmper Co Chicago, It
Helipot Div of Beckman inst |, Inc
Fulterton, Calif
Hughes Products Divisien of Hughes
Aurcraft Co. Newport Beach, Calif
Amperex Electronic Co , Div. of North American
Phutlips Co , Inc Hicksville, N.Y
Bradley Semiconductor Corp. New Haven Conn
Carling Electnic, Inc Hartford, Conn.
George K Garrett Co., Div MSL
industries Inc Philadeiphia, Pa
Federal Screw Products Inc Chicage, IlI
Fischer Special Mfg Co Cincinnati, Qhio
General Industries Co , The Elyna, Ohto
Goshen Stamping & Tool Co Goshen, ind
JFD Electronics Corp Brooklyn N Y
Jennings Radio Mfg Corp San Jose Calif
Signalite Inc Neptune, N J
J H Winns, and Sons Winchester, Mass
Industrial Condenser Corp Chicaygo,
R F Products Division of Amphenol-Borg
Electronics Corp Danbury Conn
E F Johnson Co Waseca, Minn
International Resistance Co Phitadeiphia, Pa
CTS Knights inc, Sandwich, {1l
Kulka Electric Corporation Mt Vernon, N Y,
Lenz Etectnic Mfg Co Chicago ili.
Littlefuse, Inc Des Plaines, tH
Lord Mfg Co Erie, Pa
C W Marwedel San Francisco, Cahf
james Millen Mfg Co., Inc. Malden, Mass
3 W Milter Co Los Angefes, Calif
Cinch Monadrock, Div of United Carr
Fastener Corp. San Leandro, Cahf
Muelier Electiic Co Cleveland, Ohto
Natiornal Union Newark, N.J
02k Manufacturning Co Crystal Lake, 11
Bendix Corp  The
Bendix Pacific Div N Hollywood., Calif
Pacific Metals Co San Francisco, Calif
Phanostran instrument and Electronic Co
South Pasadena, Calif
Philadelphia Steel and Wire Corp
Phitadetpha, Pa
American Machine & Foundry Co Potter
& Brumfieid Div Princeton, Ind
TRW Electronic Components Div Camden, N J
General Instrument Corp , Rectifier Div
Brooklyn N Y
Resistance Products Co Harrisburg, Pa
Rubbercraft Corp of Calif Jorrance, Calif
Shakeproof Division of Hhinois Tool Works
Efgm I
Signal tndicator Corp New York, N.Y
Struthars-Dunn Inc Piiman, N.J
Thompson-Bremer & Co Chicago, Il
Tiiley Mfg Co San Francisco, Calif
Stackpole Carbon Co St Matys, Pa
Standard Thomson Corp Waltham: Mass
Tinnerman Products, Inc Cleveland, Ohiwo
Transformer Engineers San Gabnel Calif
Ucimte Co Newtonvilie Mass
Waldes Kohinoor Inc Long Istand City, N Y
Veeder Root, Inc Hartford, Conn
Wenco Mfg Co Chicago, I
Continental Wirt Electronics Corp
Phitadelphia, Pa
Zienck Mfg Corp New Rochelle, N Y

Code

80031

80120
80130
80131

80207

80223
80248
80294
80411

80436
80508
80583
80640
81030
81073
81095
81312

81149
81483
§1541
$18bU

82042
82047

82142
82170

82209
82219

82376
82389
82647

82768
82866
82877
82893
83053
83058
83086

83125

83148
83186
83298
83315
83330
83385
83501

83594
83740

83777
83821
83942
84171
84396
84411
84970
85454

Section IV
Table 4-3

Manufacturer Address

Mepco Division of Sessigns Clock Co
Mornistown N J

Schnitzer Atloy Products Co Elizabeth N J
Tines Telephoto Equipnent New York N Y
Electronic tndustries Assyciation  Any brand

Tube meeting EIA Standards-Washington DC
Unimax Switch Div Maxon Electronics Corp
Wailingford Conn

New Yotk N Y

Chicago il

Untted Transformer Corp
Oxford Electric Corp

Bourns inc Riverside, Calif
Acro Div of Robertshaw Controls Co

Columbus, Ohio
All Star Products Inc Defiance Chio
Avery Achesive Label Corp Montovia Cahf
Hammartund Co  Inc New York N Y
Stevens Amold Co Inc Boston Mass
Internationat tnstruments inc Orange Conn
Grayhill Co LaGrange Il
Tnad Transformer Corp Venice, Calif

Winchester Elec Div Litton tnd  tac

Oakviile Conn
Military Spectfication
lnternational Rectifier Corp
Airpax Electronics Inc

Batry Controls Div

El Segundo Cahf
Cambridge Mass
Barry Wright Corp

Watertown Mass

Carter Precision Electnic Co Skokie [
Sperti Faraday Inc Copper Hewitt

Etectric Div Hoboken N J
Jeffers Electronics Division of Speer

Carbon Co Du Bois Pa
Fairchild Camera & Inst Corp

Defense Prod Division Clifton N J

Maguire Industries Inc Greenwich, Conn
Sylvania Efectric Prod Inc
Efectronic Tube Division

Astron Corp

Emponium Pa
East Newark Hamison N J

Switcheraft inc Chicago I}
Wetals & Controls Inc Spencer Products
Attleboro Mass
Philtips Advance Controf Co Joliet, (1l
Research Products Cnrp Madison, Wis
Rotron Mfg Cn inc Woodstock N Y
Vector Electronic Co Glendale Calif
Western Washer Mfg Co Los Angeles Calif

Carr Fastener Co
New Hampshire Ball Bearning In¢
Peterborough, N H
Capacitor Div
Darlington S C
Los Angeles, Calif
Springhield, N

Cambridge, Mass

Generat Instrument Corp

iTT Vire and Cable Div
Victory Engineering Corp

Bendix Corp  Red Bank Div Red Bank N J
Hubbelt Coarp Mundelein (1}
Smith, Hernan H  Inc Brooklyn N Y
Central Screw Cr Chicago il

Gavitt Wire ar Cable Co
Div of Amerace Corp Brookfield, Mass
Burroughs Corp Electronic Tube D

Plainfield N J
Union Carbide Corp Consumer Prod Div

New York, N Y
tiudel Eng and Mfg , Inc Huntington, ind
Loyd Scruggs Co Festus, Mo
Aeronautical Inst & Radio Co Ledt N J.

Arco Elfectronics Inc.
A J Glesener Co Inc

Great Neck, N Y
San Francisco, Cahf

TRW Capacitor Div Ogallala Neb
Sarhes Tarzian Inc Binomington, Ind
Boonton Mclding Company Boonten, N J

From  FSC Handb ok Supp ements
Ha-1 Dated JULY 19585
H4-2 Dated NOV 1962
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Table 4-3, Manufacturer's Code List (Cont'd)

Section IV
Table 4-3
Code
No.  Manufacturer Address
85471 A B Boyd Co San Francisco, Calif
85474 R M Bracamonte & Co San Francisco Calif
85660 Kotled Kords inc Hamden, Conn
85911 Seamless Rubber Co Chicago, Il
86197 Chifton Precision Products Co , Inc
Clifton Heights, Pa.

86579 Preciston Rubber Products Corp Dayton, Ohio
86684 Radio Corp of America, Electronic

Comp & Devices Div Harnison, N J
87034 Marco industries Anaheim, Calif
87216 Philco Corporation (Lansdale Division)

Lansdale, Pa
87473 Western Fibrous Glass Products Co
San Francisco, Calif

87664 Van Waters & Rogers Inc San Francisco, Cahf
87930 Tower Mfg Corp Providence, R |
88140 Cutler-Hammer |[ac Lincoln 1
88220 Gould-National Batteries, Inc St Paul, Minn
88421 Federal Telephone & Radioc Corp Cliften, N J
88698 General Mills, inc Buffalo N.Y
89231 Graybar Electrnic Co Oakland, Calif
89665 Untted Transformer Co Chicago IHt
90179 US Rubber Co  Consumer ind & Plastics

Prod Div Passaic N J
90970 Bearing Engineering Co San Francisco, Cahif
91260 Connor Spring Mfg  Co San Francisco Cahf
91345 Mdller Dial & Nameplate Co El Monte Cahf
91418 Radio Materrals Co Chicago, Il
91506 Augat inc Attleboro, Mass
91637 Dale Electronics Inc Columbus, Nebr
91662 Elco Coip Willow Grove, Pa
91737 Gremar Mfg Co Inc Wakefield, Mass
91827 K F Development Cu Redwood City, Calif
91929 Honeywell tnc  Micro Switch Div

Freeport, I1)
91961 Nahm-Bros Spring Co Oakland, Calif
92180 Tru-Connector Corp Peabody, Mass
92367 Elgeet Optical Co Inc Rochester, N Y
92196 Umiversal Industries Inc  City of Industry Calif
92607 Tensolite Insulated Wire Co  Inc
Tarrytown, N Y

93332 Sylvania Electric Prod tnc

Semiconductor Div Woburn, Mass
93369 Robbins and Myers Inc New York, N Y
93410 Stevens Mfg Co , inc Mansfield Chio
93929 G V Contiols Livingston, N.J
00015-42
Revised July, 1966
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Code
No.

94137
94144

94148

94154
94197

94222
94310

94330
94682

94696
95023

95236
95238
§5263
95264
95265
9527%
95348
95354
95712
95984
95987
96067
96095
96256
96296
96330
96341
96501
97464
97539
97973
97583

98141
98159
98220

98278
98291

Manufaciurer Address
General Cable Corp Bayonne, N J
Raytheon Co , Comp Div , Ind

Comp Operations Quincy, Mass

Scientific Electronics Products, Inc
Loveland, Colo.
Tung-Sol Electric, inc Newark, N J
Curtiss-Wright Corp Electronics Div
East Paterson, N J
South Chester Corp Chester Pa
Tru-Ohm Products Memcor Components Div
Huntington Ind
Wire Cloth Products, Inc Bellwood, It
Worcester Pressed Aluminum Corp
Worcester, Mass
Magnecraft Electric Co Chicago, It
George A Philbrick Researchers, Inc
Boston, Mass
Mrami, Fla.
Woodside, N.Y
Long Island, N Y
Burbank Calif

Allies Products Corp
Continental Connector Corp
Leecraft Mfg Co , Inc
Lerco Efectromcs, Inc

National Coil Co Shentdan Wyo
Vitramon, fnc Bridgeport Conn
Gordos Corp Bloomfield, N J
Methode Mfg Co Chicago, 1!
Dage Electric Co  Inc Frankhin Ind.
Siemon Mfg Co Wayne, Il
Weckesser Co Chicago, il
Huggins Laboratories Sunnyvale, Calif
Hi-Q Div of Aerovox Corp Olean, N.Y.
Thordarson-Meissner Inc Mt Carmel, il
Solar Manufacturing Co Los Angeles, Calif
Carlton Screw Co Chicago, Il
Microwave Associates, Inc Burlington, Mass
Excel Transformer Co Oakiand, Cahf
Industrial Retaining Ring Co Irvington, N )
Automatic & Precision Mfg Englewood N J.
Reon Resistor Corp Yonkers, N.Y

Adler-Westrex
New Rochelle, N Y
Jamaica, N Y
Gardena, Calf

Litton System inc
Commun Div
R-Trencis Inc
Rubber Teck inc
Hewlett-Packard Co., Moseley Div

Pasadena, Calif.
Pasadena, Calif
Mamaroneck N Y.

Microdot, Inc So
Sealectro Corp

Code
No.

98376
98731

98734

98821
98978

99109
99313
99378
99515

997407
99800
99848
99934
99942

99957

Model 5245L

Monufacturer Address
Burbank, Calif,

, Electronics Div.
Minneapolis, Minn

Zero Mfg Co
General Milis Inc

Paeco Oiv of Hewlett-Packard Co
Palo Alto, Cahf
North Hills Electronics, Inc Glen Cove, N Y

International Electronic Research Corp
Burbank, Cahf

Columbra Technical Corp New York N Y
Varnan Associates Palo Aito Calif
Atlee Corp Winchester Mass,

Products Div
San Marine  Calif
Controls Co
El Segundo, Cahf
East Aurora, N Y.
Indianapohts, Ind

Marshall jnd Elect

Control Switch Division
of America

Delevan Electronics Corp

Wiico Corporation

Renbrandt Inc Boston Mass
Hoffman Electromcs Corp

Semiconductor Div El Monte, Calif
Technology Instrument Corp of Calif

Newbury Park, Calif

THE FOLLOWING HP VENDORS HAVE NO NUMBER
ASSIGNED IN THE LATEST SUPPLEMENT TO THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS

HANDBOOK
0000F Malco Tool and Die Los Angeles, Calif
0000M Western Coil Div of Automatic ind  Inc
Redwood City, Calif
0000Z  Willow Leather Products Corp Newark, N J
000AA  Bntish Radio Electronics Ltd
Washington, D C
000AB  ETA ' Engiand
000BB  Precision nstrument Components Co
Van Nuys, Calif
000MM  Rubber Eng & Development Hayward Calf
000NN A N'"' D Mfg Co San Jose Calif
000QQ Cooltron Qakiand, Cahf
000WW  Cahifornia Eastern Lab Burlington, Caht
G600YY S K Smith Co Los Angeles, Calif
From FSC KHandbook Supplements
H4-1 Dated JULY 1965
H4-2 Dated NOV 1962
02349-1



Model 52451,

Section V
Paragraphs 5-1 to 5-17

SECTION V
OPTIONS AND MANUAL CHANGES

5-1. OPTIONS.

5-2. The 5245L has two options available. They are
Option 02, 4-line BCD 1248 "1" state positive and
Option 03, 4-line BCD 1248 '"1" state negative. These
options change the BCD output code of the digits. The
decimal point and measurement units BCD output code
is 1224 ""1' state positive.

5-3. OPTION 02 +1248 BCD CODE,

5-4, Option 02 consists of changing the assemblies
listed in Table 5-1. Circuit diagrams for the Option
02 assemblies are shown in Figures 7-10, 7-12, and
7-15,

Table 5-1. Option 02 Replacement Assemblies

Table 5-3. 1-2-4-8 Code Truth Table

. 4-Line Code, 1-2-4-8
Digit
D=8 C=4 B=2 A=1

0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
Option 02: Output Code: 0= -8V, 1=+18V
Option 03: Output Code: = -8V, 0=+18V

Standard Assemblies

Option 02 Assemblies

A10-A15DCA 05212-6016
A16 DCA 05232-6010
A18 Readout 5245L-4B

A10-A14 DCA05212-6002
A15-A16 DCA05232-6014
A18 Readout 05245-6001

5-5. OPTION 03 -1248 BCD CODE,

5-6. Option 03 consists of changing the assemblies
listed in Table 5-2. Circuit diagrams for the Option
03 assemblies are shown in Figures 7-10, 7-12, and
7-16.

Table 5-2. Option 03 Replacement Assemblies

Standard Assemblies Option 03 Assemblies

A10-A15DCA05212-6016| A10-A14 DCA05212-6003
A16 DCA 05232-6010 A15-A16 DCA05232-6012
A18 Readout 5245L-4B A18 Readout 05245-6003

5-17. The parts lists for the Option02 and 03 assemb-
lies are listed in Tables 5-4, 5-5, 5-6, and 5-T.

5-8. Figures 7-10 and 7-12 are used for both Option
02 +1248 BCD output and Option 03 -1248 BCD output.
The boards are identical with one exception. The
DCA's with "1" state positive BCD output have re-
sistors marked with a double asterisk (**) connected
tocollectors as shownby — + — + — lines. TheDCA's
with "1" state negative BCD output have these re-
sistors connected to opposite collectors as shown by
————— lines.

02349-2

5-9. SPECIALS.

5-10. Decimal Point and Measurement Units assem-
blies with either "1" state positive or negative 1248
BCD output may be obtained by special order. Speci-
fication J35-5245L is a modified 5245L that provides
a 1248 "1’ state positive BCDcode for all eight digits,
decimal point assembly, and measurement units
assembly, Specification J36-5245L is a modified
5245L that provides a 1248 ''1'' state negative BCD
code for all eight digits, decimal point assembly, and
measurement units assembly.

5-11. Circuit diagrams for these specials are shown
in Figures 5-1 and 5-2. Parts lists for the specials
are listed in Tables 5-8 and 5-9.

5-12. Remote control operation is also available by
special order. Programming information is covered
in the Model 5245L Operating Manual, Paragraphs 3-14
through 3-17, page 3-11. Circuit diagram showing
additional wiring is shown in Figure 5-3.

5-13. MANUAL CHANGES.
5-14. CURRENT INSTRUMENTS.

5-15. This manual applies directly to standard Model
5245L Electronic Counter having serial prefix num-
ber 716- (refer to Paragraph 1-6).

5-16. OLDER INSTRUMENTS.

5-17., This manual appliesdirectlytothe5245L Elec-
tronic Counters having serial prefix number 716-,
This manual withthe changes listed in Table 5-10 also
applies to 5245L Electronic Counters having serial
prefix numbers 648 and 628, For information covering
5245L Electronic Counters having serial prefix num-
bers 544 or below, refer to5245L Operating and Ser-
vice Manual serial prefixed 544.

5-1



Section V

Model 5245L

Table 5-4
Table 5-4 Reference Designation Index (A18 Option 02)
Reference e
Designation @ Stock No. Description # Note
Al18 05245-6001 50 MC +1248 READOUT ASSEMBLY
05212~6014 READOUT BLOCK ASSY
Cc1 0150-0093 C:FXD CER Q.01 UF +80-20% 100VDCW
CR1 1601-0025 SEMICON DEVICEIDIODE JUNCTION
CR2 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR3 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR4 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR5 1901-0025 SEMICON DEVICESDIODE JUNCTION
CReé 1901-0025 SEMICON DEVICE!DIODE JUNCTION
CR7 1901-0025 SEMICON DEVICE!DIODE JUNCTION
CR8 1901-0025 SEMICON DEVICEIDIODE JUNCTION
CR9 THRU
CR10 NOT ASSIGNED
CR11 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR12 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR13 19010025 SEMICON DEVICE:DIODE JUNCTION
CR14 1601-0025 SEMICON DEVICE:DIODE JUNCTION
CR15 1501~-0025 SEMICON DEVICESDIODE JUNCTION
CR16 1901~-0040 SEMICON DEVICESDIODE SILICON
CR17 1901-0040 SEMICON DEVICE:DIODE SILICON
CR18 THRU
CR23 NOT ASSIGNEC
CR24 1601-0025 SEMICON DEVICE$DIODE JUNCTION
CR2S 1902-0032 SEMICON DEVICE:DIODE SILICON JUNCTION
DS1 NSR PART OF READOUT BLOCK ASSY
Ds2 NSR PART OF READOUT BLOCK ASSY
Ds3 NSR PART OF READOUT BLOCK ASSY
DS4 NSR PART OF READOUT BLOCK ASSY
DSS NOT ASSIGNED
DSse 1970+0009%9 ELECTRON TUBE INDICATOR 10 DIGIT
Ql 1854-0003 TRANSISTOR NPN SILICON
Q2 1854-0003 TRANSISTOR NPN SILICON
Q3 1854-0003 TRANSISTOR NPN SILICON
Q4 1854~-0003 TRANSISTOR NPN SILICON
QS 1854-0003 TRANSISTOR NPN SILICON
Q6 1854-0003 TRANSISTOR NPN SILICON
Q7 1854~0003 TRANSISTOR NPN SILICON
Q8 1854-0003 TRANSISTOR NPN SILICON
Q9 1854-0003 TRANSISTOR NPN SILICON
@10 1854-0003 TRANSISTORINPN SILICON
Qll 1854~-0003 TRANSISTOR NPN SILICON
R1 0686=-4735 RtFXD COMP 47K OHM 5S% 1/2W
R2 NSR PART OF READOUT BLOCK ASSY
R3 THRU
RS NOT ASSIGNED
R& 0683-3945 R:FXD COMP 390K OHM 5% 1/uw
R7 0683-3945 RIFXD COMP 390K OHM 5% 1/uw
R8 0683-3945 RIFXD COMP 390K OHM 5% 1/4W
5-2 02349-3



Model 5245L Section V
Table 5-4
Table 5-4. Reference Designation Index (A18 Option 02) Cont'd,
Reference s
Designation % Stock No. Description Note
RO 0683-3945 R1FXD COMP 390K OHM 5% 1/4Ww
R10O 0683-5635 Ri1FXD COMP 56K OHM 5% 1l/4W
R11 0683-5635 RIFXD COMP 56K OHM 5% 1/uW
R12 0683-5635 RIFXD COMP S6K OHM 5% 1/uw
R13 0683~5635 RIFXD COMP 56K OHM 5% 1/4W
R14 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
R1S5 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
R16 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
Ri7 0683-5635 R$FXD COMP 56K OHM 5% 1/4W
R18 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W
R19 0683-7525 RiIFXD COMP 7500 OMM 5% L/4Ww
R20 0683~1545 RIFXD COMP 150K OHM 5% t/uw
R21 0683-5135 R1FXD COMP 51K OHM 5% 1l/4W
R22 0683-6805 RIFXD COMP €8 OHM 5% 1/4w
R23 NOT ASSIGNED
R24 0683=-7525 Rt1FXD COMP 7500 OHM 5% 1/4W
R25 NOT ASSIGNED
R26 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W
R27 0683-7525 R1FXD COMP 7500 OHM 5% 1/4W
R28 0683-1545 R3FXD COMP 150K OHM 5% 1/4w
R29 0683-%135 RIFXD COMP 51K OHM 5% 1/4W
R30 0683-9105 RIFXD COMP 91 OHM 5% 1/4Ww
R31 NOT ASSIGNED
R32 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W
R33 NOT ASSIGNED
R34 0683-2025 RIFXD COMP 2000 OHM 5% 1/4¥%
R35 0683~7525 RIFXD COMP 7500 OHM 5% 1/uW
R36 0683~1545 R$FXD COMP 150K OHM 5% 1/4W
R37 0683-5135 RIFXD COMP SiK OHM 5% 1/4W
R38 0683-6105 RIFXD COMP 91 OHM S% 1/4W
R39 NOT ASSIGNED
R40 0683=-7525 RIFXD COMP 7500 OHM 5% 1/4W
RUy NOT ASSIGNED
R42 0683-2025 R$FXD COMP 2000 OHM 5% 1/4W
R43 0683-7525 RiFXD COMP 7500 OHM 5% 1/4W
R44 0683-1545 RIFXD COMP 150K OHM 5% 1/4W
R4S 0683-5135 RIFXD COMP S1K OHM 5% 1/4W
R46 0683-9105 RtFXD COMP 91 OHM 5% 1/4Ww
R47 NOT ASSIGNED
R48 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W
R49 THRU
RS0 NOT ASSIGNED
R51 0683-4735 RIFXD COMP 47K OHM 5% L/4W
R52 0683~-4735 RIFXD COMP 47K OHM 5% 1/4W
RS53 0683-4735 RIFXD COMP U7K OHM 5% 1/4W
RS4 0683-4735 RIFXD COMP 47K OHM 5% 1/4W
RSS 0683-4735 RIFXD COMP 47K OHM 8% 1/4W
RS6 0683-1245 RIFXD COMP 120K OHM 5% 1/u4W
R57 THRU
R&6} NOT ASSIGNED
R62 0683~4735 REFXD COMP 47K OHM 5% 1/4W
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Section V Model 5245L
Table 5-4
Table 5-4. Reference Designation Index (A18 Option 02) Cont'd,

Reference s

Designation @ Stock No. Description Note

R63 NOT ASSIGNED

Ré64 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W

R6S 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W

R66 0683-7545 RIFXD COMP 750K OMM 5% 1/uW

R6&67 0683=-7525 R1FXD COMP 7500 OHM 5% 1/4W

R68 0683=-1045 RIFXD COMP 100K OHM 5% i/uw

R69 0683-1045 R:FXD COMP 100K OHM 5% 1/uw

R70 0683-1045 RtFXD COMP 100K OHM S% 1/4W

R71 0683-1535 RIFXD COMP 15K OHM 5% 1/u4W

R72 0683=-2735 RIFXD COMP 27K OHM S% 1/4W

R73 0683-3335 RIFXD COMP 33K OHM %% 1/4W

R74 0683-2735 RIFXD COMP 27K OHM 5% 1/u4W

R7S 0683-2735 RIFXD COMP 27K OHM 5% 1/4W

R76 0683-2735 R3FXD COMP 27K OHM 5% 1/4W

R77 0683-1835 RtFXD COMP 18K OHM 5% 1/uw

Vi NSR PART OF READOUT BLOCK ASSY
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Model 5245L Section V
Table 5-5
Table 5-5. Reference Designation Index (A18 Option 03)
I?eesfiigrgéfgn % Stock No, Description # Note
Al8 05245-6003 =1248 READOUT ASSY
05212-6011 READQUT BLOCK ASSY
C1 THRU
c2 NOT ASSIGNED
Cc3 0150-0093 CIFXD CER 0.01 UF +80-20% 100VOCW
CR1 1901~-0025 DIODE JUNCTION1100 MA AT 1V 100P1lV
CR2 1901-0025 SEMICON DEVICEIDIODE JUUNCTION
CR3 1901-0025 SEMICON DEVICE$DIODE JUNCTION
CRY 1901-0025% SEMICON DEVICEDIODE JUNCTION
CRS 1601-0025 SEMICON DEVICEIDIODE JUNCTION
CRé 1901=0025 SEMICON DEVICE:DIODE JUNCTION
CR7 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR8 1601-0025 SEMICON DEVICE:DIODE JUNCTION
CR9 THRU
CR10 NOT ASSIGNEC
CR1 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR12 1901-0025 SEMICON DEVICE$DIODE JUNCTION
CR13 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR14 1901-0025 SEMICON DEVICE:DIODE JUNCTION
CR15% 19041-0025 SEMICON DEVICEtDIODE JUNCTION
CR16 1901-0040 SEMICON DEVICESDIODE SILICON
CR17 1901-0040 SEMICON DEVICESDIODE SILICOMN
CR18 1901~-0025 SEMICON DEVICEIDIODE JUNCTION
CR19 1902-0032 SEMICON DEVICEIDIODE SILICON JUNCTION
DS1 NSR:PART OF READOUT BLOCK ASSY
DSs2 NSR$PART OF READOUT BLOCK ASSY
DS3 NSR$PART OF READOUT BLOCK ASSY
DSy NSRIPART OF READOUT BLOCK ASSY
DSs5 NOT ASSIGNED
Dsé 1970~-0009 ELECTRON TUBE INDICATOR 10 DIGIT
Ql 1854-0003 TRANSISTOR NPN SILICON
Q2 1854=-0003 TRANSISTOR NPN SILICON
Q3 1854-0003 TRANSISTOR NPN SILICON
Qu 1854-0003 TRANSISTOR NPN SILICON
Q5 1854-0003 TRANSISTOR NPN SILICON
Qé 1854-0003 TRANSISTOR NPN SILICON
Q7 1854-0003 TRANSISTOR NPN SILICON
Q8 1854-0003 TRANSISTOR NPN SILICON
Q9 1854-0003 TRANSISTORINPN SILICON
Q10 1854-0003 TRANSISTORINPN SILICON
Q11 18540003 TRANSISTOR NPN SILICON
R1 0686~4735 RIFXD COMP 47K OHM 5S% 1/2W
R2 NSR$PART COF READOUT BLOCK ASSY
R3 THRU
RS NOT ASSIGNED
R6&6 0683-3945 RIFXD COMP 390K OMM 5% 1/4W
R7 0683-3945 R$FXD COMP 390K OHM 5% 1/4w
R8 0683-3945 RIFXD COMP 390K OMM 5% 1/uw
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Section V Model 5245L

Table 5-5
Table 5-5. Reference Designation Index (A18 Option 03) Cont'd.

ge(asfiega?iréfgn ® Stock No. Description Note
R9 0683-3945 RIFXD COMP 390K OHM 5% 1l/4W
R10 0683~-5635 RIFXD COMP 56K OHM S% 1/4W
R11 0683-5635 RIFXD COMP 56K OHM S% 1/4W
R12 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
R13 0683-5635 RIFXD COMP 56K OHM 5% 1l/4W
R14 0683~5635 RIFXD COMP 56K OHM 5% 1/4W
R1S 0683-5635 R3FXD COMP 56K OHM 5% 1/4W
R16 0683-5635 RIFXD COMP 56K OHM S% 1/4W
R17 0683-5635 RIFXD COMP 56K OHM 5% 1/4W
R18 0683-2025 RtFXD COMP 2000 OHM 5% 1/4W
R19 0683-7525 RIFXD COMP 7500 OMM 5% 1/4W
R20 0683-1545 RIFXD COMP 150K OHM 5% 1/4W
R21 0683-5135 RIFXD COMP 51K OHM 5% 1/4w
R22 0683-6805 R3FXD COMP 68 OMM 5% 1/4w
R23 NOT ASSIGNED
R24 0683-7525 RIFXD COMP 7500 OHM 5% 1/u4w
R2S NOT ASSIGNED
R26 0683-2025 RIFXD COMP 2000 OHM 5% 1/4w
R27 0683-7525 R:FXD COMP 7500 OHM 5% 1/4W
R28 0683-1545 RtFXD COMP 150K OHM S% 1/u4W
R29 0683-5135 R3FXD COMP S1K OHM 5% 1/4W
R30 0683-9105 R:FXD COMP 91 OHM S% 1/4%
R31 NOT ASSIGNED
R32 0683-7525 RIFXD COMP 7500 OHM S% 1/4w
R33 NOT ASSIGNECD
R34 0683-2025 R:FXD COMP 2000 OHM S% 1/4w
R3S 0683-7525 RtFXD COMP 7500 OHM S% 1/4w
R36 0683-1545 R3FXD COMP 150K OHM 5% 1/4w
R37 0683-5135 RIFXD COMP 51K OHM 5% 1/4W
R38 0683-9105 R3FXD COMP 91 OHM 5% 1/4W
R39 NOT ASSIGNED
R40 0683-7525 RIFXD COMP 7500 OHM 5% 1l/uw
RU1 NOT ASSIGNEL
RU42 0683-2025 RIFXD COMP 2000 OHM 5% j/u4w
R43 0683-7525 RIFXD COMP 7500 OHM 5% 1/4w
RYy 0683~1545 RIFXD COMP 150K OHM S% 1/4w
R4S 0683-5135 R3IFXD COMP S1K OHM 5% 1/4W
RU46 0683-9105 RIFXD COMP 91 OHM 5% 1/4w
RGT NOT ASSIGNED
R48 0683~-7525 R:FXD COMP 7500 OHM 5% 1/4W
R49 THRU
R50 NOT ASSIGNED
R51 0683~4735 RIFXD COMP 47K OHM 5% 1/4W
RS2 0683-8235 RIFXD COMP 82K OHM 5% 1/4W
R53 0683-8235 RIFXD COMP B2K OHM 5% Ll/4w
R54 0683-4735 RIFXD COMP 47K OHM 5% 1/4W
RS55 0683-2735 R3FXD COMP 27K OHM S% 1/4W
R36 0683~1245 RIFXD COMP 120K OHM 5% 1/4W
R57 0683-2735 RI1FXD COMP 27K OHM 5% 1/4W
R58 0683-1035 RIFXD COMP 10K OHM S% 1/uW
R59 0683-1035 RIFXD COMP 10K OHM 5% 1/uw

5-6 02349-1




Model 5245L Section V
Table 5-5
Table 5-5. Reference Designation Index (A18 Option 03) Cont'd,
Reference .
Deesi@ation ® Stock No. Description Note
R60 0683-1245 RS$FXD COMP 120K OHM 5% 1/4W
R61 0683-1045 RIFXD COMP JO00K OHM S% 1/4wW
R62 NOT ASSIGNEC
R63 0683-1045 R$FXD COMP 100K OHM 5% 1/4w
R&4 0683-7525 RIFXD COMP 7500 OHM S% 1/4Ww
R6S 0683-7525% RIFXD COMP 7500 OHM S% 1/u4W
R66 0683-75uU5 RIFXD COMP 750K OHM 5% 1/4W
R67 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W
R&8 0683~-1045% RIFXD COMP 100K OHM 5% 1/4W
R69 0683=1045 RIFXD COMP 100K OHM 5% 1/4W
R70 0683-1045 R$FXD COMP 100K OHM 5% 1/4W
R71 0683~1535 RIFXD COMP 15K OHM 5% 1/4w
Vi NSR PART OF READOUT BLOCK ASSY
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Section V Model 5245L

Table 5-6
Table 5-6. Reference Designation Index (A15,A16 Options 02 & 03)
&fﬁé{f& ® Stock No. Description Note
Al5A16 05232-6014 ASSYIDECIMAL COUNTER(+1248)
AlSAlL6 0s5232~-6012 ASSYIDECIMAL COUNTER(-1248)
05232-2012 BOARDIDECTINMAL COUNTER BLANK
05212-6014 REACOUT BLUCK ASSY
Cl 0140-0145 CIFXU MICA 22 PF 5% 500VDCW
ce 0140-0145 C3sFXU MICA 22 PF 5% 500VDCW
c3 0160=-01%6 CiFXD MICA 24 PF S% S00VOCW
c4 0160-0196 CIFXD MICA 24 PF 5% S00VDCW
cS 0160-2306 C3FXD MICA 27 PF 5%
cé 0160-2306 CIFX0 MICA 27 PF 5%
c? 0160-0369% CiFXu MICA 17 PF 5%
c8 0160-2306 C1FX0 MICA 27 PF 5%
co 0160~2563 CiFXD CER U.002 UF 20% 500vDCW
C10 0160-0179 C!FXD MICA 33 PF 5% 300VDCwW
cii 0140=0145 CiFXD MICA 22 PF 5% 500VDCW
Ccl12 0160-2306 CIFXD MICA 27 PF 5%
ci3 0160-2563 CitFXu CER (.002 UF 20% S500VDCW
Cly 0140-0190 CiFxD MICA 39 PF 5% 300VDCw
c15 0140-019C CiFXV MICA 39 PF 5% 300VDCW
(o8 1.3 0140-0191 CiFXD MICA 56 FF 5% 300VDCW
c17 0160=017% CIFXL MICA 33 PF 5% 300VDCW
CR1 1901=0025 UIODESSILICON 100wV 1OOMA
CR2 1901=-0025 DIODESSILICON 106WV 100MA
CR3 1901-0025% DIODESSILICON 100WV 100OMA
CR4 1801=-0025 DIODESSILICCN 1COHOWY 100MA
CRS 1901-0025 DIOCESSILICON 100WY 100MA
CRé 1901=0025 UIODESSILICCN 100WY 100MA
CR?7 1901-0025 DIODESSILICON 100WV 100MA
CR38 1901-0025 DIODE:SILICUN 1086WYV 10O0OMaA
CR9 1901-0040 DIVOESSILICON
CR10 1901-0040 DIODE$SILICCN
CR11 1901-0040 DIODESSILICON
CRl2 1901=-0040 DIODESSILICUN
CRL13 1901-0040 DIODE'SILICON
CR14 1901-0040 DIODESSILICCN
CR1S 1901-0040 DIODESSILICCN
CR16 1901~-0040 DICDESSILICCON
CR17 1901=-0040 OIQODESSILICON
CR1S8 1901-0040C DIODESSILICCN
CR19 1901=0040 DIODESSILICOUN
CR20O 1901-0040 DIODetSILICCN
CR21 1901~-0040 DIODsSILICON
CR22 1901-0040 DIODCtSILICON
CR23 1901=-0040 DIODESSILICON
Ds1 NSKR PART OUF READOUT BLOCK ASSY
Ds2 NSk PART OF READOUT BLOCK ASSY
Ds3 NSR PART OF READOUT BLOCK ASSY
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Model 5245L Section V
Table 5-6
Table 5-6. Reference Designation Index (A15, A16 Options 02 & 03) Cont'd.

geesfieg;%%?gn % Stock No. Description Note
os4 NSR PART OF READOUT BLOCK ASSY
0ss NOT ASSIGNED

DSe6 1670-0009 ELECTRON YUBE$INDICATOR 10 DIGIT
Ql 1853-0034 TRANSISTORISILICON PNP

Q2 1853-0034 TRANSISTORISILICON PNP

Q3 1853-0034 TRANSISTORISILICON PNP

Q4 1853-0034 TRANSISTORISILICON PNP

Q5 1853-0034 TRANSISTORISILICON PNP

Q6 1853-0034 TRANSISTORISILICON PNP

Q7 1853-0034 TRANSISTORISILICON PNP

Q8 1853-0034 TRANSISTORIEILICON PNP

R1 0686=-4735 RIFXD COMP 47K OHWM S5x Ll/2W

K2 NSR PART OF REACOUT BLOCK ASSY
R3 THRY

R5 NOT ASSIGNED

R6& 0683~3945 RIFXU COMP 390K OHM 5% 1/4w

R7 0683~3945 RIFXD COMP 39CK OWM 5% 1/4%

R8 0683=3945 R3FXO COMF 290K OHM 5% 1/4w

R9 0683-3945 RIFXD COMP 390K OHM 5% 1l/u4w

R10 0761-0005 KSFXD MET Cx 220 OWHM 5% W

R11 0€83-5635 RIFXD COMP 56K OHM 5% 1/4W

R12 0683~5635 RIFXD COMP 56K OMM 5% 1/4W

R13 0761-0010 RIFXO MET FLM 1800 QOHM 5% 1W

R14 0758-0004 RIFXD MET FLM 2700 OHM S% 1/2¥
R15 0683-5635 RIFXD COMP 56K OHM S% 1/4W

R16 0683-5635 RIFXD COMP 56K OHMM 5% 1/4w

R17 0758-0004 RIFXD MET FLM 2700 OHM 5% 1/2W
R18 0758-004> RIFXD MET FLM 3.9K OHM S% 1/2W

R19 0683-5635 RIFXD COMP 56K OHM 5% 1/4W

R20 0683-5635 RIFXD COMP 56K OMM 5% 1/u4W

R21 0758-0045 RIFXD MET FLM 3.9K OHM S% 1/2W

R22 0761-0005 RiFXD MET CX 220 OHM 5% 1w

R23 0683-5635 RIFXO COMP S6K OHM 5% 1/4W

R24 0683-5635 RIFXD COMP E6K OWM 5% 1/4W

R25 0761-0010 RtFxD MET FLM 1800 OHM 5% 1W

R26 0683-1635 RIFX0O COMP 16K OHM 5% 1/4W

R27 0683-1635 RIFXD COMP 16K OKM 5% 1/4W

R28 0683-2035 RIFXD COMP ZzOK OWM 5% 1/4W

R29 0683~2035 RIFXD COMP ZOK OHM 5% l/u4w

R30 0683-2735 RIFXD COMP 27K CMM S5 1/4W

R31 0683-2735 RIFXD COMP 7K OHM 5% 1/4Ww

R32 0683-1635 RIFXD COMP 16K OHM 5% 1/4W

R33 0683~1635 RIFXD COMP 16K OHM 5% 1/4w

R34 0682-1015 R1FX0 COMP 100 OMM 5% 1/4W

R35 0683-3325 RIFXD CCMP 33K OHM 5% 1/4W

R36 0683=-2235 RIFXL COMP 22K COHM 5% 1/4Ww

R37 0683-5625 RIFXD COMP 5.6K OHM 5% 1/4W

R38 0663=-3025 RiFXD COMP 3K OKM 5% 1/4w

R39 0683-1045 R1FXO COMP 100K OWM 5% i/4w

R40 0683-4705 R$FXD COMP 47 OHM 5% 1/4w
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Section V Model 5245L
Table 5-6

Table 5-6. Reference Designation Index (A15,A16 Options 02 & 03) Cont'd.

Dosignation ® Stock No, Description Note
R4 1 0683-1025 R3FXD COMP 1K OHM S% 1/4W
R42 0683-2235 RIFXD COMP 22K OMM 5% 1/u4W
R43 0683-3025 RIFXD COMP 3K OHM 5% 1/4W
RU4 0683-3925 RIFXO COMP 3.9K OHM S% 1/4W
R45 0683-1025 R$FXO COMP 1K OHM 5% 1/4w
R46 0683-4705 R3FXD COMP 47 OHM S% 1/4w
R47 0683-3925 R3IFXD COMP 3.9K OHM 5% L/4W
R48 0€83-2235 RIFXO COMP 22K OMM 5% 1/4W
R49 0683~1045 RIFXD COMP 100K OHM 5% 1/4W
R50 0683-4715 RIFXD COMP 470 OHM 5% 1/4W
R51 0683-2725 RIFXD COMP Z¢7K DHM 5% 1/4W
R52 0683-2235 RIFX0 COMP 22K CHM 5% 1/4W
R53 0683-1025 R3IFXD COMP 1K OHM 5% 1/4w
R54 0683-4705 RIFXO COMP 47 OHM S% 1/4w
RSS5 0683-5625 RIFXD COMP 5.6K OWM 5% 1/4W
R56 0683-3625 R$FXD COMP 3,6K OHM 5% 1/4Ww
R57 0683=~4715 R3FXO COMP 470 OHM 5% 1l/4w
RS8 0683-4715 RIFXO COMP 470 OHWM 5% 1/uW
RS9 0683-3625 R:FXD COMP 3.6K OHM 5% 1l/4Ww
R60 0683-1045 RIFXD COMP 100K OHM S% 1/4w
Ré1 0683-9115 RIFXD COMF 910 OHM 5% 1/4W
Ré2 0683-2735 RIFXTO COMF 27K OMM 5% 1l/4W
R63 0683-1535 R3FXD COMP 15K OHM S% 1/4W
R64 0683-2735 RIFXD COMP 7K OHM 5% L1/4W
R65 0683-8225 RIFXO COMP E.2K OHM 5% 1/4W
R66 0683-2715 RtFXD COMP 270 OMM 5% l/4Ww
R67 0683-2735 R$FXD COMP 27K OMM 5% 1/4W
R68 0683-1045 RIFXC COMP 100K OHM 5% /4w
V1 NSR PART OF READOUT BLOCK ASSY
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Model 5245L Section V
Table 5-7
Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03)
Reference .
Designation & Stock No, Description Note
Al10-Al4 05212~-6002 +1248 DECIMAL COUNTER ASSY
05212-6003 ~1248 DECIMAL COUNTER ASSY
05212~6014 READOUT BLCCK ASSEMBLY
c1 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW
c2 0140-0217 CiFXD MICA 140PF 2% 300VDCW
c3 0140-0194 CtFXD MICA 110 PF 5% 300 VDCW
cu 0140-0197 CtFXD MICA 180 PF S% 300 VDCW
cS 0140-0194 CiFXD MICA 110 PF 5% 300 VDCW
cé 0140-01594 C3sFXD MICA 110 PF 5% 300 VDCW
c? 0140-0195 CIFXD MICA 130 PF 5% 300 VDCW
ca 0140-0194 CiFXD MICA 110 PF 5% 300 VDCW
(o] 0140-0194 CiFXD MICA 110 PF 5% 300 VDCW
cio 0140-0196 CSsFXD MICA 150 PF 5% 300 VDCW
c11 0140-0198 CIFXD MICA 200PF 5% 300VDCW
ci2 0140-0198 CiIFXD MICA 200PF 5% 300VDCW
Ci3 0150~0121 CIFXD CER 0Q.1UF 50 vDCW
CR1 1901-0025 SEMICON DEVICE!DIODE JUNCTION
CR2 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR3 1901-0025 SEMICON DEVICEIDIODE JUNCTION
CRY 1901-0025 SEMICON DEVICESDIODE JUNCTION
CRS 1901-0025 SEMICON DEVICEIDIODE JUNCTION
CR6 1801-~0025 SEMICON DEVICESDIODE JUNCTION
CR7 1901-0025 SEMICON DEVICEIDIODE JUNCTION
CR8 1903-0025 SEMICON DEVICEIDIODE JUNCTION
CR9 1910-0016 SEMICON DEVICEIDIODE GERMANIUM
CR10 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
CR1L 1910-0016 SEMICON DEVICE$DIODE GERMANIUM
CR12 1910-0016 SEMICON DEVICE:DIODE GERMANIUM
CR13 1910-0016 SEMICON DEVICE!DIODE GERMANIUM
CRi4 1910=-0016 SEMICON DEVICESDIODE GERMANIUM
DSt NSRIPART OF READOUT BLOCK ASSY
[s}.%- NSRIPART OF READOUT BLOCK ASSY
DS3 NSRIPART OF READOUT BLOCK ASSY
Ds4 NSRIPART OF READOUT BLOCK ASSY
DSs NOT ASSIGNED
DSseé 1970=0009 ELECTRON TUBE INDICATOR 10 DIGIT
L1 9140-0161 COILIFXD 3600UH 5%
[} } 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q2 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q3 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q4 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Qs 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q6 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q7 1850=-0062 TRANSISTOR GERMANIUM PNP SELECTED
Q8 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED
R1 0686~4735 RS$FXD COMP 47K OHM 5% 1/2W
R2 NSRIPART OF READOUT BLOCK ASSY
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Section V

Model 5245L

Table 5-7
Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03) Cont'd.

]gte%fiegxr‘g.réicgn % Stock No. Description Note
R3 THRU
RS NOT ASSIGNED
Ré& 0683-3945 R$FXD COMP 390K OHM 5% 1/4W
R7 0683-3945 RIFXD COMP 390K OHM 5% 1i/4W
R8 0683~3945 R3FXD COMP 390K OHM S% 1/uw
RS 0683~-3945 RIFXD COMP 390K OWMM 5% 1/4w
R10Q 0683~5635 R:FXD COMP 56K OHM 5% 1/4W
R11 0683-5635 RIFXD COMP 56K OHM 5% 1/u4Ww
R12 0683-5635 RIFXD COMP %6K OHM 8% 1/4W
Ri3 0683~5635 RIFXD COMP 56K OHM S% 1/4W
R14 0683-5635 RIFXD COMP 56K OHM S% 1/4W
R15 0683-5635 RtFXD COMP 56K OHM S% 1/4W
R16 0683-5635 RIFXD COMP S6K OHM S% 1/4W
R17 0683-%635 RIFXD COMP S6K OHWM 5% 1/u4Ww
R18 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W
R1% 0683-4335 RIFXD COMP 43K OHM 5% 1/4W
R20 0683-1035 RIFXD COMP 10K OHM S% 1l/uWw
R21 0683-4735 R1FXD COMP 47K OHM 5% 1/4W
R22 0683-3925 RIFXD COMP 3900 OMM 5% 1/4W
R23 0683~-1815 RIFXD COMP 180 OHM 5% 1/u4Ww
R24 0683-1045 RIFXD COMP 100K OHM 5% 1l/4w
R25 0683-3925 RtFXD COMP 3900 OHM 5% 1/4w
R26 0686-7525 RtFXD COMP 7500 OHM 5% 1/2W
R27 0683-4335 RIFXD COMP 43K OHM 5% 1/4W
R28 0683-1035 RIFXD COMP 10K OHM 5% 1/4W
R29 0683-1035 RIFXD COMP 10K OHM 5% 1/4W
R30 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W
R31 0683-Uu335% R3FXD COMP uU3K OHMM S% 1/4Ww
R32 0683~-U4735 RIFXD COMP 47K OHM S% 1/4W
R33 0683-3925 R3$FXD COMP 3900 OHM 5% 1/4Ww
R34 0683-1815 R$FXD COMP 180 OHM S% 1/4W
R35 0683=-1045 RIFXD COMP 100K OHM 5% 1/uw
R36 0683-3925 RIFXD COMP 3900 OHM 5% 1/4w
R37 0686-7525 RIFXD COMP 7500 OHM 5% 1/2w
R38 0683-U335 RtFXD COMP 43K OHM S% 1/4W
R39 0683-1035 RIFXD COMP 10K OHM 5% 1/4Ww
R40O 0683-1035 RIFXD COMP 10K OHM 5% 1/4%
R4 0686~-7525 R$FXD COMP 7500 OHM 5% 1/2Ww
R42 0683-4335 RIFXD COMP 43K OHM 5% 1/uW
R43 0683~-4735 RIFXD COMP 47K OHM 5% 1/4Ww
R4y 0683-3925 RIFXD COMP 3900 OHM 5% 1/uW¥W
R4S 0683-1815 RIFXD COMP 180 OHM S% 1/4w
RUS 0683~1045 RIFXD COMP 100K OWM 5% 1/u4w
R47 0683~3925 RIFXD COMP 3900 OHM 5% 1/u4W%W
R48 0686-7525 RIFXD COMP 7500 OHM 5% 1/2w
RY49 0683-4335 RIFXD COMP 43K OHM S% 1/4W
R50Q 0683-1035 RIFXD COMP 10K OHM 5% 1/4W
RS51 0683-1035 RIFXD COMP 10K OHM S% Ll/uw
R52 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W
R53 0683-u335 RIFXD COMP 43K OHM S% 1/4W
RSY4 0683-4735 RIFXD COMP 47K OHM S% 1/4w

5-12 02349-1




Model 5245L Section V
Table 5-7
Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03) Cont'd,
R X
Deesfieg;?fgn & Stock No. Description Note
RS55 0683-3925 R3IFXD COMP 3900 OHM 5% 1/u4W
R56 0683-1815 RIFXD COMP 3180 OHM 5% 1/u4w
R57 0683~1045 RtFXD COMP 100K OHM 5% 1/4W
RS8 0683-3925 RIFXD COMP 3900 OHM S% 1/4W
R59 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W
R60 0683-U335 RIFXD COMP 43K OHM 5% 1/4w
R61 0683~-1035% R3FXD COMP 10K OHMM S% 1/4w
R62 0683~-7525 RIFXD COMP 7500 OHM 5% 1/4W
R63 0683-U4725 RIFXD COMP 4700 OMM S% 1/4Ww
R&64 0683-4335 RIFXD COMP 43K OHM S% 1/u4W
Vi NSRtPART OF READOUT BLOCK ASSY
02349-1 5-13
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Model 52451

Section V

Table 5-8
Table 5-8. Reference Designation Index (J35-5245L)
&esfieg’;&’{icgn % Stock No. Description Note
A8 05245-91077 Assembly: decimal lights, with +1248 BCD output
A8CRI1 thru
ABCR12 1901-0025 Semicon Device: diode junction, silicon
A8DS1, A8DS2 Not assigned
AB8DS3 thru
A8DS9 2140-0028 Lamp: glow, 1/15W
A8R1 Not assigned
AB8R2 Not assigned
A8R3 0683-1055 R: fxd, comp, 1 megohm 57. 1/4W
ABR4 0683-0835 R: fxd, comp, 68K chms 5, 1,4W
A8RS 0683-1055 R: fxd, comp, 1 megohm 57, 1/4W
A8R6 0683-6835 R: fxd, comp, 68K ohms 57, i '4W
ABRT 0683-1055 R: fxd, comp, 1 megohm 57, 1/4W
A8RS8 0683-6835 R: fxd, comp, 68K ch~.. 37, 1/4W
A8R9 0683-1055 R: fxd, comp, 1 ....chm 57, 1,4W
A8RI10 0683-6835 R: fxd, comp, 68K ohms 57. 1/4W
ABRI11 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R12 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R13 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R14 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8RI15 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
ABR16 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R117 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R18 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R19 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R20 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9 05245-91076 Assembly: measurement units, with +1248 BCD output
A9C1 0150-0012 C: fxd, cer, 0.01 xf 20%, 1000 vdcw
A9CRI1 thru
A9CRI10 1901-0025 Semicon Device: diode junction, silicon
A9DSI1 thru
A9DS9 Not assigned
A9DS10 thru
A9DS15 2140-0015 Lamp: glow, neon, NE2E
A9R1 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R2 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R3 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R4 0683-1055 R: fxd, comp, 1 megohm 5%, 1,/4W
A9R5H 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R6 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
AIRT 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9RS 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R9 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
ASR10 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R11 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R12 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R13 0683-1245 R: fxd, comp, 120K ohms 5%, 1,/4W
A9R14 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R15 0683-1245 R: fxd, comp, 120K oh.nc 5, 1/4W
A9R16 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
02349-1 5-15
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Model 5245L Section V
Table 5-9
Table 5-9. Reference Designation Index (J36-5245L)
&esffg‘;;‘{fgn % Stock No. Description Note
A8 05245-91051 Assembly: decimal lights, with -1248 BCD output
A8CRI1 thru
ABCR15 1901-0025 Semicon Device: diode junction, silicon
A8DS1 Not assigned
ABDS2 2140-0028 Lamp: glow, 1/15W
A8R1 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
ABR2 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R3 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R4 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
ABR5 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
ABRS6 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R7 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
ABRS 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8BR9 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R10 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R11 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
ABR12 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
A8R13 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A8R14 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
ABRI15 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
ABR16 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W
ABR1T 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R18 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R19 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A8R20 thru
A9R29 Not assigned
AB8R30 0683-1025 R: fxd, comp, 1000 ohms 5%, 1/4W
A9 05245-91052 Assembly: measurement units, with -1248 BCD output
A9C1 0150-0012 C: fxd, cer, 0.01 uf 20%, 1000 vdcw
A9CR1 thru
A9CR11 1901-0025 Semicon Device: diode junction, silicon
A9DS1 thru
A9DS9 Not assigned
A9DS10 thru
A9DS15 2140-0015 Lamp: glow, neon, NE2E
A9R1 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R2 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R3 0683-5135 R: fxd, comp, 51K chms 5%, 1/4W
A9R4 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R5H 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9RSE 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
AIRT 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9RS8 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R9 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R10 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R11 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W
A9R12 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W
A9R13 0683-1245 R: fxd, comp, 120K cohms 5%, 1/4W
A9R14 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R15 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W
A9R16 thru
A9R25 Not assigned
A9R26 0683-1025 R: fxd, comp, 1000 ohms 5%, 1/4W
02349-1 5-17
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Model 5245L

Table 5-10, Manual Changes

Section V
Table 5-10

Instrument Serial Prefix No. Change No.
628 - 1, 2
648 - 2

CHANGE 1

CHANGE 2

02349-2

Figure 7-9, Replace Figure 7-9 A10-A15 (05212-6016) with Figure 7-27

A10-A14 (5212L-4A).

Table 4-1, Replace A10-A15 portion of Table 4-1 with Table 5-11 A10-A14,

Change A15 to read A15 same as Al6 prefix Al5.
Figure 7-11, Change prefix designation from A16 to A15, A16.
Figure 7-12, Replace Figure 7-12 A15,A16 (05232-6014/6012) with Figure 7-28,

A15,A16 (05232-6002/6003).

Table 5-6, Replace Table 5-6 (05232-6014/6012) with Table 5-12 (05232-6002/6003).

Figure 7-3, Renumber the contacts on A1S1A (FRONT) and A1S1B (FRONT)

as follows:

Move contact 1 to 8
Move contact 2 to 1
Move contact 3 to 2
Move contact 4 to 3
Move contact 5 to 4
Move contact 6 to 5
Move contact 7T to 6
Move contact 8 to 7
The change is the same for both wafers.

Figure 7-4, Change contacts as indicated:

A2S1B (REAR)
Move contact 1 to 4-1/2
Move contact 2 to 2-1/2
Move contact 8 to 8-1/2

A2S1J (FRONT)
Move contact 3 to 4

A2S1J (REAR)
Move contact 2 to 1
Move contact 11 to 10
Move rotor 1 position cw

A2S1K (FRONT)
Move contact 9 to 12
Move contact 11 to 2
Move contact 12 to 3
Move rotor 90° cw

Table 4-1, Change A1S1 to HP Part No. 3100-1860.
Change A2S1 to HP Part No, 3100-0319,



Section V

Model 5245L

Table 5-11
Table 5-11. Reference Designation Index (A10-A14 DCA +1224)
&esfiegx;g%fgn @& Stock No, Description Note
AlQ 5212L~4A ASSYIDECIMAL COUNTER
5212L-4A-] BLANK BOARLIP.C.
05212-6011 READQUT BLCCK ASSEMBLY
A10C1 0140-0154 C1FXD MICA 110 PF 5% 300 VDCw
AlO0C2 0140~0217 CiFXD MICA 140 PF 2% 300VDCW
A10C3 0140-0194 CiFXU MICA 110 PF S% 300 vOCw
A10CY 0140-019% CIFXD MICA 130 PF 5% 300 VDCW
A10CS 0140-0194 CtFXD MICA 110 PF 5% 300 VDCW
AlQC6 0140-0194 CIFXD MICA 11C PF S% 300 vDCw
AlOC7 0140-0198 CIFXU MICA Z00PF 5% 300VDCW
Al0C8 0140-0194 CiFXD MICA 110 PF 5% 300 vDCw
A10C9 0140-0194 CiFxb MICA 110 PF S% 300 vDCw
A10C10 0140-0195 C31FXD MICA 130 PF 5% 300 VDCw
Al0C11 0140=-0198 C:FXQ MICA 200PF 5% 300VODCW
Al10C12 0140-0198 CiFxD MICA ZQO0OPF 5% 300VLCW
Al10C13 0140-0199 CIFXD MICA 24CPF 5% 300VLCW
AlQOCR1 1901-0025 SEMICON DEVICESDIODE JUNCTION
Al1QCR] 1901-0025 DIODE JUNCTIONS 100 MA AT 1V LOOPLV
AlOCR2 1901~0025 SEMICON DEVICEICIODE JUNCTION
A10CR2 1901-0025 DIUDE JUNCTION:L1GC MA AT 1V 10QPIV
ALOCR3 1901-0025 SEMICON CEVICESDIODE JUNCTION
AlOCR3 1901-0025 DIODE JUNCTION:100 MA AT 1V lOOP1V
ALOCRY 1601-0025 SEMICON LEVICESDIODE JUNCTION
Al1OCRY 1601-0025 DIODE JUNCTION: 100 MA AT 1V 10UPIV
Al1OCRS 1901~-0025 SEMICON DEVICE:DIODE JUNCTION
A1OCRS 1901-0025 DIOCE JUNCTION$100 MA AT 1V 100PlV
A10CR6 1901-0025% SEMICON CEVICESDIODE JUNCTION
AlOCRS 1901-0025 DIODE JUNCTION!100 MA AT 1V 100PIV
AL10CR7 1901=-0025 SEMICON DEVICESDIODE JUNCTION
AL1OCRY7 1901-0025 DIODE JUNCTIONS100 MA AT 1V 100PIV
A10CR8 1901-0025 SEMICON DEVICEICIODE JUNCTION
A1OCR8 160 1=-0025 DIODE JUNCTION:100 MA AT 1V 100PIV
AL10CRS 1910-0016¢ SEMICON DEVICE!DIODE GERMANIUM
A10CR10 1910-001¢ SEMICON DEVICEtDIODE GERMANIUM
AlOCR1L 1910-0016 SEMICON DEVICE'DIODE GERMANIUM
Al10CR1le 1810-0016 SEMICON DEVICESDIODE GERMANIUM
ALOCR13 1910~-0016 SEMICON DEVICE$DIODE GERMANIUM
A10D0S1 NSKRIPART CF READOUT bLOCK ASSY
Al0DS2 NSR$PART OF READQUT BLOCK ASSY
A10DS3 NSR$PART CF READOUT BLOCK ASSY
A10DS4 NSRIPART CF READOUT BLOCK ASSY
Al0DSS5 NCT ASSIGNEL
A10DS6 1970-000¢% ELECTRON TULEESINDICATOR 10 DIGIT
A10Q1 1850-0062 TRANSISTUR : GERMANIUM
A10Q2 1850~-0062 TRANSISTOR :GERMANIUM
A10Q3 1850~006¢ TRANSISTORIGERMANIUM
Al10Q4 1850-0062 TRANSISTUKRIGERMANIUM
Al0Q5 1850-0062 TRANSISTOR tGERMANTUM
AlOQé6 1850~-0062 TRANSISTURICERMANIUM
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Table 5-11
Table 5-11. Reference Designation Index (A10-A14 DCA +1224) Cont'd.
&esffglr‘géfgn % Stock No, Description Note
A10Q7 1850-0062 TRANSISTOK 1 GERMARIUM
A10Q8 1850-0062 TRANSISTORSGERMANIUM
A1OR1 0686-4735 RIFXD COMP 47K OHM 5% 1/2W
AlORZ NSRIPART OF READOUT BLOCK ASSY
A10R3 THRU
AlORS NOT ASSIGNE[
ALOR6 0€83=3945 RIFXD COMP 290K DHMS S% 1/4w
AlOR7 0683=3945 RIFXD COMP 390K OHMS 5% 1/4W
AlORS8 0683-3945 RIFXD COMP 350K DHMS 5% 1/4W
A10R9 06833945 R3FX3 COMP 390K OHMS 5% 1/4W
A1Q0R10 0683-5635 RIFXD COMP 56K OMMS 5% 1/4Ww
AlORIL 0683-5635 RIFXU COMP E6K OMMS 5% 1/4W
AlOR12 0683~5635 R$FXD COMP 56K OMMS 5% 1/4w
AlOR13 0683-5635 RIFXD COMP 56K OHMS 5% 1/4w
AlOR14 0683=-5635 RIFXD COMP S6K CHMS 5% 1l/4Ww
AlOR1S 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W
AlOR16 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W
A10R17 06835635 RIFX0O COMP 86K OHMS 5% 1/4w
AlQOR18 0686-7525 R1FXD COMP 7500 OHWM 5% 1/2W
AiOR1S 0683-U4335 Ri1FXU COMP 43K OHM S% 1l/u4Ww
A10R20 0683-1035 RIFXU COMF 10K OKMS 5% 1l/4Ww
AlORZ21 0683=-1045 RiFXD COMP 100K OHM 5% 1/4w
A10R22 0683-U4735 RIFX0 COMP 47K OMMS 5% 1/4W
AlOR23 0683-3925 R1FXu COMP 3900 OHMS 5% 1/4W
AlOR24 0683-1815 RIFXO COMP 180 OMM S% 1/4W
Al1OR2S5 0683=3925 R$FXD COMP 3900 OHMS 5% 1/4W
AlOR26 0686~7525 RIFXD COMP 7500 OHM 5% 1/2W
A1OR27 0683-4335 RIFXD COMP 43K OMM S% 1/u4W
A1OR28 0683-1035 RIFXO COMP JOK OWMS 5% 1/4w
A1OR29 0686=-7525 RIFXD COMP 7500 OHM 5% 1/2W
A10R30 06834335 RIFXD COMP 43K OHM 5% 1/4Ww
AlQR31 0683-8225 R3$FXD COMP £200 OHMS S% 1/4W
Al1OR32 0¢83=-1045 RIFXD COMP 100K OHM 5% i/4w
A1OR33 0683=-4735 RIFXD COMP 47K OMWMS 5% Ll/4Ww
A1OR34 0683=3925 RIFXD COMP 3900 OHMS S% 1/4W
A1OR35 0683-1815 RIFXD COMP 180 OMM 5% 1/4W
A10R36 0683-3925 RIFXD COMP 3900 OHMS S% 1/4w
A1Q0R37 0686=~7525 R$FXD COMP 7500 OHM 5% 1/2Ww
A10R38 0683-U4335 RIFXD COMP 43K OMM S% L/4W
A10R39 0683-1035 RIFXD COMF 10K OMMS 5% 1/u4W
A10R40 0686~7525 RIFXD COMP 7500 OMM 5% 1/2W
A1OR41 0683-4335 RIFXD COMP 43K OHM S% Ll/4W
A1OR42 0683~1035 RIFXJ COMP 10K OMMS 5% 1/4W
A1OR43 0683-1045 RIFXO COMP 100K OMWM 5% 1/4Ww
A1OR4Y 0683-4735 RIFXD COMP 47K OMMS 5% Ll/4w
AlOR4S5 0683-3925 R1FXD COMP 3900 OHMS 5% 1/4W
ALORU6 0683-1815 R1IFXD COMP 180 OWM 5% 1/4W
ALlORY7 0683-3925 RIFXD COMP 3900 OHMS 5% 1/4W
Al10R4SB 0686=-7525 RIFXD COMP 7500 OHWM 5% 1/2W
AL1OR4S 0683-4335 R3FXO COMP 43K OMM 5% 1/4W
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Table 5-11. Reference Designation Index (A10-A14 DCA +1224) Cont'd.

II){eesfiegI;géfgn % Stock No. Description Note
A10RS50 0683-8225 RIFXD COMP 8200 OHMS 5% 1/4W
A1ORS1 0683-6835 RIFXD COMP 68K OMM 5% 1/4W
A10RS2 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W
ALlORS53 0683~4335 R3FXD COMP L3K CHWM 5% l/4Ww
A1OR54 0683-1035 RIFXD COMP 10K OHMS 5% 1/U4W
A1QOR55 0683-1045 RIFXD COMP 100K OHM S% 1/4w
A 1ORS6 0686 4735 RIFXD COMP L7K OMM 5% 1/2W
A1ORS57 0683-3925 RIFXD COMP 3900 DHMS 5% L/4Ww
A1URS8 0683-1815 RIFXD COMP 180 OWM 5% 1/uW
A1ORS9 0683-3925 RIFXU COMP 3900 OHMS 5% 1/4W
A10R60 0686-7525 R:FXO COMP 7500 DHM 5% 1/2W
AlQR6} Q683-U4335 RIFXD COMP 43K OWM 5% 1/4W
A10R62 0683-1035 REFXU COMP 10K OMMS 5% 1/4W
ALOV1 NSR:PART OF READOUT BLOCK ASSY
ALl SAME AS AlOs USE PRFIX All
Al2 SAME AS AlC+ USE PRFIX Al12
AL3 SAME AS AlGe USE PRFIX A13
Ald SAME AS AlC: USE PREFIX A 14

5-22 02349-2



Model 5245L Section V
Table 5-12
Table 5-12. Reference Designation Index (A15, A16 Options 02 & 03)
Reference .
Designation % Stock No, Description Note
A15-A16 05232-6002 ASSYSDECIMAL COUNTER +1248
05232-6003 ASSYIDECIMAL COUNTER —1248
05212-6014 READOUT BLOCK ASSY
Ci1 0140-0203 CiFXD MICA 30PF 5% SOOVDCW
c2 0160-0178 CiFXD MICA 27PF 5% 300VDCW
c3 0140-0C191 C3sFXD MICA 56 PF 5% 300 VDCW
cu 0150-0023 CIFXD CER 2000 PF 20% 1000VDCW
cs 0140-0203 CiFXD MICA 30PF 5% SO0VDCW
cé 0160-0179 CiFXD MICA 33PF 5% 300VDCW
c7 0160-0178 CIFXD MICA 27PF 5% 300VDCW
cs8 0150-0023 CIFXD CER 2000 PF 20% 1000VDCW
co 0160-01%96 CiFXD MICA 24PF 5% 300VDCW
c10 0140-0145 C3FXD MICA 22 PF 5% 500 VDCW
c1t 0140-0214 CIFXD MICA 60PF 5% 300VDCW
ci2 0140=0214 CtFXD MICA 60PF 5% 300VDCW
ci3 0140-0204 CiFXD MICA 47PF 5% NPO 500VDCW
ci4 0140-0214 CtFXD MICA 60PF 5% 300VDCW
c1s 0140-0219 CIFXD MICA 180 PF 2% 300VDCW
CR1 1901-0025 SEMICON DEVICESDIODE JUNCTION
CR2 1601~-0025 SEMICON DEVICESIDIODE JUNCTION
CR3 19010025 SEMICON DEVICEDIODE JUNCTION
CRY 1901-0025 SEMICON DEVICEtDIODE JUNCTION
CRS 1901=-0025 SEMICON DEVICEDIODE JUNCTION
CR6& 1601-0025 SEMICON DEVICEIDIODE JUUNCTION
CR7 1601-0025 SEMICON DEVICESDIODE JUNCTION
CR8 1901-0025 SEMICON DEVICES$DIODE JUNCTION
CR9 1901-0040 SEMICON DEVICE:DIODE SILICON
CR10 1901-0040 SEMICON DEVICEIDIODE SILICON
CRi1 1901~-0040 SEMICON DEVICEIDIODE SILICON
CR12 1901-0040 SEMICON DEVICEIDIODE SILICON
CR13 1901-00U40 SEMICON DEVICESDIODE SILICON
CR14 1901-0040 SEMICON DEVICESDIODE SILICON
CR1S% 1901-0040 SEMICON DEVICE:DIODE SILICON
CR16 1901~-0040 SEMICON DEVICE:DIODE SILICON
CR17 1901~-0040 SEMICON DEVICESDIODE SILICON
CR18 1901=0040 SEMICON DEVICESDIODE SILICON
CR19 1901-0040 SEMICON DEVICEIDIODE SILICON
CR20 1901-0040 SEMICON DEVICE:DIODE SILICON
CR21 1901-0040 SEMICON DEVICEIDIODE SILICON
CR22 1901=0040 SEMICON DEVICE$DIODE SILICON
CR23 1901-0040 SEMICON DEVICE:DIODE SILICON
CR24 1501-0040 SEMICON DEVICEIDIODE SILICON
CR25 1901-0040 SEMICON DEVICESDIODE SILICON
CR26 1901-0040 SEMICON DEVICESDIODE SILICON
DSsi NSR PART OF READOUT BLOCK ASSY
Ds2 NSR PART OF READOUT BLOCK ASSY
DS3 NSR PART OF READOUT BLOCK ASSY
DSy NSR PART OF READOUT BLOCK ASSY
Dss NOT ASSIGNED
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Table 5-12. Reference Designation Index (A15, A16 Options 02 & 03) Cont'd,
Reference ]
Designation ¢ Stock No. Description Note
DSsé 1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT
Q1 1853-0009 TRANSISTORISILICON PNP
Q2 1853-0009 TRANSISTORSSILICON PNP
Q3 18%53=0009 TRANSISTORISILICON PNP
Q4 1853-0009 TRANSISTORSSILICON PNP
Qs 1853-0009 TRANSISTORSSILICON PNP
Q6 1853-0009 TRANSISTOR$SILICON PNP
Q7 1853-0009 TRANSISTORISILICON PNP
Q8 1853-0009 TRANSISTORISILICON PNP
RY 0686=-U4735 RIFXD COMP 47K OHM 5% Ll/2W
R2 NSR PART OF READOUT BLOCK ASSY
R3 THRU
RS NOT ASSIGNED
R& 0683=-3945 RIFXD COMP 390K OHMS 3% 1/4W
R?7 0683-3945 R$FXD COMP 390K OHMS S% L/uWw
R8 0683=3945% R3$FXD COMP 390K OHMS 5% 1/4W
RS 0683=-3945 R1FXD COMP 390K OHMS 5% 1/4W
R10 0683-5635 RIFXD COMP 56K OHMS 5% 1l/uw
R1} 0683~5635 RIFXD COMP 56K OHMS 5% 1/4w
R12 0683-5635 RIFXD COMP S6K OHMS 5% 1/u4w
R13 0683~-%5635 RIFXD COMP 56K OHMS 5% 1/4Ww
Ri4 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W
R1S 0683-5635 RSIFXD COMP 56K OMMS 5% 1/u4W
R16 0683-5635 RIFXD COMP 56K OHMS 5% 1/4Ww
R17 0683-5635 RIFXD COMP 586K OHMS 5% 1/4Ww
R18 0683-9115 RIFXD COMP 910 OHM 5% 1/4W
R19 0758~00U3 RIFXD MET FLM 1800 OHM 5% 1/2W
R20 0683-1235 RIFXD COMP 12K OHM 5% 1/4W
R21 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W
R22 0683-1635 RIFXD COMP 16K OHMS 5% 1/uw
R23 0683-~1215 RIFXD COMP 120 OHM 5% 1/4W
R24 0683~1045 RIFXD COMP 100K OHM 5% 1/4W
R25 0758=-0043 RIFXD MET FLM 1800 OHM 5% 1/2W
R26 0683-1235 RIFXD COMP 12K OHM S% 1/4W
R27 0683-1825 RtFXD COMP 1800 OHMS 5% 1/4W
R28 0683-4325 R3IFXD COMP 4300 OHM 5% 1/4w
R29 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W
R30 0683-1235 RIFXD COMP 12K OHM 5% 1/4W
R31 0683-1825 RIFXD COMP 1800 OHMS S% 1/4W
R32 0683=-1635 RtFXD COMP 16K OHMS 5% 1/4W
R33 0683~1215 RIFXD COMP 120 OHM 5% 1/uw
R34 0683-1045 RIFXD COMP 100K OHM S% 1/4%w
R3S 0758-0043 RtFXD MET FLM 1800 OHM 5% 1/2W
R36 0683-1235 RtFXD COMP 12K OHM 5% 1/4W
R37 0683-1825 Ri1FXD COMP 1800 OHMS 5% 1/4W
R38 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W
R39 0758~-0043 RIFXD MET FLM 1800 OHM 5% 1/2W
R4O 0683-1235 RIFXD COMP 12K OHM 5% 1/4W
R41 0683-1635 RIFXD COMP 16K OHMS 5% 1/4W
RU42 0¢83-1015 R$FXD COMP 100 OHM 5% 1/4W
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Table 5-12, Reference Designation Index (A15, A16 Options 02 & 03) Cont'd,
Reference inti
Designation # Stock No. Description Note
R43 0683~1045 R3SFXD COMP 100K OMM 5% 1/4w
RU4 0758-0043 RtFXD MET FLM 1800 OHM 5% 1/2W
R4S 0683=~1235 RIFXD COMP 12K OHM S% 1/4W
R46 0683-1825 RIFXD COMP 1800 OHMS S% L/uW
R47 0683-1825 R1FXD COMP 1800 OHMS 5% 1/4W
R48 0758~-0043 R1IFXD MET FLM 1800 OHM 5% 1/2W
RU9 0683-1235 RIFXD COMP 12K OHM 5% 1/4W
RSO 0683-1515 RIFXD COMP 150 OHM 5% 1/4W
RS1 0683~-1335 RIFXD COMP 13K OHM 3% 1/4W
R52 0683-1015 RIFXD COMP 100 OHM 5% 1/4W%
RS3 0683=1045 RIFXD COMP 100K OHM 5% 1/4W
RS54 0683=1025 RI1FXD COMP 1000 OHM 5% 1/4W
R5S 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W
RS6 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W
R57 0683-3325 RtFXD COMP 3300 OHM 5% 1/uw
R58 0683-5125 RIFXD COMP 5100 OHM 5% 1/4w
Vi NSR PART CF READOUT BLOCK ASSY
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Section VI
Paragraphs 6-1 to 6-10

SECTION VI
ADJUSTMENT AND TROUBLESHOOTING

6-1. INTRODUCTION.

6-2. This sectionprovides maintenance, adjustments,
and troubleshooting information for the Model 5245L
Electronic Counter,

6-3. MAINTENANCE.

6-4, AIR FILTER. Inspect the air filter (center of
rear panel) regularly and clean it before it becomes
dirty enough to restrict air flow. Proceed as follows:

a. Remove top cover (unlock the two quarter turn
fasteners and slide cover to the rear).

b. Remove four screws holding filter in place.
c¢. Wash filter in warm water and detergent.
d. Allow filter to dry completely.

e. DONOT APPLY ANY COATING COMPOUND
TO NON-METAL FILTERS. Coat metal filters with
light film of filter oil. We recommend No. 3 Filter
Coat from Research Products Company. This adhe-
sive is available in ""Handi-Koter" sprayer cans at
most heating supply stores or from your Hewlett-
Packard Sales and Service Office.

6-5. FUSE REPLACEMENT. Table 6-1 lists fuse
rating and HP Part No. for proper operation with
either 115V or 230Vac.

Table 6-1., Fuse Replacement

Conversion 115 Volt 230 Volt
Slide switch Left Right
(n115v|) (H230vv)
AC LINE FUSE 2 ampere 1 ampere
slow-blow slow-blow
(HP 2110-0006) (HP 2110-0007)

6-6. FAN MOTOR. Two drops of light machine oil
should be applied to the fan motor shaft once a year.

6-7. TEST EQUIPMENT.

6-8. Recommended test equipment for adjustments
and troubleshooting is listed in Table 6-2. Test in-~
struments other thanthose listed maybe used if their
specifications are equal to or exceed the required
characteristics.

6-9. ASSEMBLY CONNECTION
IDENTIFICATION.

6-10. Throughout the manual, connections to printed
circuit assemblies are referred toin abbreivated form.
For example, the connection to pin 15 of assembly A6
is A6(15).

Table 6-2. Recommended Test Equipment

Instrument Type Required Characteristics

Oscilloscope
in, ext sync capability

50 MHz bandwidth, dual trace plug-

Use Instrument Recom,.
Observe waveforms HP Model 175A
during troubleshoot-  Oscilloscope
ing and adjustment. HP Model 1750B Dual
Performance Check. Trace Vertical Ampl

HP AC-21C Voltage
Divider Probe (two)
HP 10003A 10:1 Probe

Test Oscillator
to 50 MHz, 100 mV output

Continuously variable from 10 Hz

Performance Check
Adjustments
Troubleshooting

HP Model 204B
Oscillator

HP Model 606A Test
Oscillator

Low Frequency

Generator to 10 Hz, 100 mV output

Continuously variable from 2 Hz

Performance Check
Troubleshooting

HP Model 202A Low
Frequency Function
Generator

Pulse Generator

1 usec wide, 1V negative, 1kHz

Performance Check

HP Model 212A Pulse

repetition rate Troubleshooting Generator
DC Voltmeter 0V to £170V, 10 megohm input Troubleshooting HP Model 412A
impedance, 1% accuracy Adjustments

Digital to Analog 1-2-2-4 BCD code

Performance Check

HP Model 581A

Converter Troubleshooting
Strip-Chart Performance Check Moseley 680
Recorder Troubleshooting
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6-11. INSTRUMENT COVER REMOVAL.

6-12. To remove top or bottom cover, unlock two
quarter turn fasteners which secure cover to instru-
ment. Then slide cover toward rear of instrument.
To replace cover, reverse procedure.

WARNING

115/230 VAC AND DC SUPPLY WIRES ARE
EXPOSED WHEN EITHER INSTRUMENT
COVER IS REMOVED. EXERCISE CAUTION
DURING TROUBLESHOOTING, ADJUST-
MENT, OR REPAIR. REMOVE POWER
FROM INSTRUMENT BEFORE REMOVING
OR REPLACING COVERS OR ASSEMBLIES.

6-13. ASSEMBLY LOCATION.

6-14. Top and bottom internal views of the Counter
are shown in Figures 6-5 and 6-6, These figures
show the location of the assemblies, connectors,
chassis parts and test points.

Table 6-3. Assembly Designations

Al INPUT SWITCH ASSEMBLY (SENSITIVITY)
A2 TIME BASE SWITCH ASSEMBLY

A3 FUNCTION SWITCH ASSEMBLY

A4 MODE SWITCH ASSEMBLY

A5 OUTPUT SWITCH ASSEMBLY

A6 RECTIFIER ASSEMBLY

AT REGULATOR ASSEMBLY

A8 DECIMAL POINT ASSEMBLY

A9 MEASUREMENT UNITS ASSEMBLY

iig' LOW FREQUENCY DECIMAL COUNTER
Al5-| MEDIUM FREQUENCY DECIMAL
A16 COUNTER

A1T HIGH FREQUENCY DECIMAL COUNTER
A18 HIGH FREQUENCY READOUT
A19-

INPUT AMPLIFIER ASSEMBLIES

A21 FUNCTION CONTROL ASSEMBLY

A22 GATE CONTROL ASSEMBLY

A23 SAMPLING CONTROL ASSEMBLY

A24 CRYSTAL OVEN ASSEMBLY

A25 OVEN CONTROL ASSEMBLY

A26 OSCILLATOR ASSEMBLY

A27 MULTIPLIER ASSEMBLY

A28 MEDIUM FREQUENCY DECADE DIVIDER

A29-
A34

A35 TIME BASE CONTROL ASSEMBLY

LOW FREQUENCY DECADE DIVIDERS

6-2
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6-15. PRINTED CIRCUIT COMPONENT
REPLACEMENT.

6-16. Component lead holes in the Model 5245L cir-
cuit boards have plated walls to ensure good electri-
cal contact between conductors on the opposite sides
of the board. To prevent damage to this plating and
to the replacement component, apply heat sparingly
and work carefully. The following replacement pro-
cedure is recommended.

a. Remove defective component.

b. Melt solder in component lead holes. Use clean
dry soldering iron to remove excess solder. Clean
holes with toothpick or wooden splinter. Do not use
metal tool for cleaning as this may damage through-
hole plating.

c. Bend lead of replacement component to the cor-
rect shape and insert component leads into component
lead holes. Using heat and solder sparingly, solder
leads in place. Heat may be applied to either side of
board. A heat sink (longnose pliers, commercial
heat-sink tweezers, etc) should be used when replac-
ing transistors and diodes in order to prevent conduc-
tion of excessive heat from the soldering iron to the
component.

d. Through-hole plating breaks are indicated by the
separation from the board of the round conductor pad
on either side of the board. To repair breaks, press
conductor pads against board and solder replacement
component lead to conductor pad on both sides of the
board.

6-17. ADJUSTMENTS.
6-18. REGULATOR ASSEMBLY AT.
CAUTION

When troubleshooting or adjusting the power
supply, do not short supplies to ground or to
each other. This will damage the diodes and
transistors.

a. Set line voltage to normal value (115 or 230 Vac).

b. Connect dc voltmeter (Table 6-2) to buss wire
between A16(11) and A18(6).

c. Voltmeter should read +20 Vdec +0.5 Vde., If
voltage is outside this range, adjust ATR17 (Figure
7-7).

d. Vary line voltage from 103 to 127 Vac (207 to
255 Vac). The +20 Vde supply should not vary more
than 0.5 Vdec.

e. Check all supply voltages at locations, and under
conditions shown in Table 6-4.

Note

Input sensitivity levels must be rechecked
if power supply voltages are readjusted.
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Table 6-4. Power Supply Voltages

Test

Point Line Voltage

103 115 127
AB(15) |-120 +10%(-130+ 10%}-150 +10%| None
A6(12) |+160 £10%[+170+ 10%)+180 +10%| None
AT13)| - 15+.5] - 15%.5| - 15+.5 R5
AT(4) | + 13+.5] + 13+.5| + 13+.5 R12
A16(11) + 20+.5| + 20+.5| + 20+.5 R17
AT(8) -6.9% 1] -6.9+ 1} -6.9 + 1|Depends on
AT(10) [+17.6 = 1|+17.6 + 1 [+17.6 + 1 g?jfzs(t)?;é‘t

and -15vdc
above

Adjustment

6-19, INPUT AMPLIFIER A19,

6-20, The following procedure sets the output level
and checks the gain, frequency response, and sensi-
tivity of the input amplifier.

a. Turn counter on and set LEVEL to PRESET;
SENSITIVITY to .1V,

b. With no input connected, measure the output dc
voltage at A19(6).

c. Adjust dc voltage with A19R20 to +6, 3V .2V,

d. Connect output of Test Oscillator to Counter DC
INPUT connector with50-ohm termination at Counter.

e. Set Test Oscillator output to 50 kHz at 100
mV rms.

f. Check output at A19(6) with Oscilloscope; output
should be 1, 5V p-p minimum,

g. Increase output of Test Oscillator to 3V rms.
The output at A19(6) is a symmetrically clippedwave-
form approximately 2V p-p.

h. Set SENSITIVITY to .1V, TIME BASE to 10 ms,
and FUNCTION to FREQUENCY,

i. Set Test Oscillator output to 50 MHz at 100
mV rms.

j. Adjust A19R20 until correct count appears. Re-
duce input signal amplitude and readjust A19R20 for
maximum sensitivity,

6-21. RATIO INPUT AMPLIFIER A20,

6-22. Repeat steps a through g in Paragraph 6-20,
Change A19(6) to A20(6),

a. Set SIGNAL INPUT SENSITIVITY to 1V range,
TIME BASE to EXT., and FUNCTION to 1 PERIOD
AVERAGE. Set OUTPUT STANDARD FREQUENCY
(rear panel) to 100 Hz., Connect a coaxial cable from
OUTPUT STANDARD FREQUENCY (rear panel) toAC
SIGNAL INPUT (front panel).,
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b. Connect output of Test Oscillator 50 MHz at 100
mV to Counter EXT. TIME BASE through 50-ohm
termination,

c. Adjust A20R20 until correct count appears. Re-
duce input signal amplitude and readjust A20R20 for
maximum sensitivity,

6-23. FUNCTION CONTROL A21,

a. Set TIME BASE to .1 us and FUNCTION to 1
PERIOD AVERAGE.

b. Set Test Oscillatortol MHz at 100 mV and con-
nect to the Counter AC SIGNAL INPUT connector.

c. Observe correct count on counter. Reduce the
Test Oscillator output and adjust A21R31 for maxi-
mum sensitivity,

Note

Do not change the setting of the output level
control A19R20.

6-24. OSCILLATOR FREQUENCY CHECK.

6-25. TIME-BASE OSCILLATOR FREQUENCY,

6-26, GENERAL., The frequency accuracy of the
oscillator may be determined by observing the rate of
drift of the oscilloscope pattern (Figure 6-1), If the
patternmoves tothe right, counter oscillator frequency
is lower than the standard frequency being used to
trigger the oscilloscope. If the pattern moves to the
left, oscillator frequency is high, The reciprocal of
the time in seconds for the oscilloscope pattern to
move the width of one cycle equals the frequency dif-
ference in parts in 108 with 1 MHz inputs (or parts in
102 with 100 kHz inputs). For example, if the oscil-
loscope pattern drifts to the left a rate of one cycle's
width every 10 seconds with 1 MHz inputs, the oscil-
lator frequency is 1 part in 107 high., If the pattern
moves the width of one cycle in 100 seconds, frequency
error is 1 part in 109 with 10 MHz inputs. If the
pattern moves the width of one cycle in 10 seconds
with a 10 MHz input, the frequency error is 1 part in
108, Movement of the pattern may be accurately
checked using an oscilloscope with calibrated sweeps
by timing the movement of the point at which the oscil-
loscope trace crosses the base line when horizontal
sweep is expanded and vertical gain is increased.

6-27., To check oscillator frequency, proceed as
follows:

a. Connect oscilloscope to OUTPUT STD FREQ
BNC and set MODE switch to INT STD FREQ.

b. Trigger oscilloscope externally with a 1 MHz
signal from a standard frequency source.

c. Setoscilloscope sweeptimeto .1 ps/cm, Adjust
oscilloscope controls to obtain a presentation of a 5V
peak-to-peak nonsinusoidal waveform.,

d. Horizontaldrift of oscilloscope display incm/sec
is difference between standard freq]uency and counter
time-base frequency in parts in 107,
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Model 5245L Section VI
Tables 6-5 and 6-6
Table 6-5, Period Average Checks With External Signal
TIME FUNCTION SWITCH - PERIOD AVERAGE
BASE
SWITCH 1 10 100 1K 10K 100K
10 s * * * * * *
1s 00000000, sec | 0000000.0 sec * * * *
.1ls 0000000, 0 sec | 000000, 00 sec 00000000, ms * * *
10 ms | 000000, 00 sec | 00000000, ms 0000000, 0 ms 000000. 00 ms * *
1 ms | 00000000, ms 0000000, 0 ms 000000. 00 ms 00000003, ms | 0000003.3 us *
.1 ms | 0000000,0 ms 000000, 00 ms 00000003, us 0000003, 3 us 000003, 33 1s | 00003, 333 us
10 us | 000000, 00 ms 00000003, us 0000003, 3 us 000003. 33 us 00003.333 us | 0003, 3333 us
1 us | 00000003, us 0000003, 3 us 000003. 33 us 00003, 333 us 0003, 3333 s | 003.33333 us
.1 s | 0000003.3 s 000003, 33 us 00033,333 s 0003. 3333 us 003. 33333 us 03, 333333 us
Input Frequency = 300 kHz
Table 6-6, Assembly Check
TIME ASSEMBLIES CHECKED GATES
FUNCTION, BASE DISPLAYS 2|3 |10|11j12}13|14(|15|16{27|2829|30|31|32|33| 34 CHECKED
1pus 00000010. Mc |x x| x 3, 6, 28
10 s 0000010. 0 Mc | x X| x| x| X 3, 6, 27
.1 ms [ 000010.00 Mc | x X|X[x[x|x|x 3, 6, 26
1 ms | 00010000. ke [x X | xX[x|x|x{x|x[|X 3, 6, 25
Frequency 10 ms | 0010000.0kc |x X|x | x|[x{x|xX|x|{xXx]|X}X 3, 6, 24
.1s 010000. 00 ke | x Xx|[x[x | x| x|x|x|x]x|[x]|=x|X 3, 6, 23
1ls 10000. 000 ke | x XX | x| x| x| x| x|[x|x|x]X 3, 6, 22
10 s 0000. 0000 ke [ x x|Ix|x|x|x|x|x{x|x{x|x]|x]|X X 3, 6, 21
1 00000001 X X|x 12, 27
10 00000010 X X X! x|x 11, 13, 27
Period 100 00000100 X X X x| x| X 10, 13, 27
Average | x| 00001000 x x| x| x x| x| x| x]|x 9, 13, 27
10K 00010000 X X | x| x| x X|X|X| X]xX|X 8, 13, 27
100K | 00100000 X X [x X| X X|x|x|x|x|x| X 7, 13, 27
The following assemblies are checked in all positions used in the Self-Check Table:
6, 7, 17, 18, 21, 22, 23, 24, 25, 26, and 35.
Assemblies 8 and 9 are checked in all Frequency Self-Checks.
The SENSITIVITY switch (A1) is in the check position for all Self Check functions.
Assemblies 4, 5, 19, 20, are not checked in Self Check functions.
Assembly A26 is checked for operation, but not for accuracy or stability.
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Table 6-17
Table 6-7. Troubleshooting ""Tree'.
Read Paragraphs 6-29 through 6-42,
Set Controls as follows:
MODE . . .. INT STD FREQ
OuTPUT. . . . 1 MHz
SENSITIVITY CHECK
TIME BASE .1lus
FUNCTION. MANUAL START
Circled numbers indicate corresponding waveforms
and the location of test points on the circuit diagrams.
Observe Gate Light
OFF . . .. . Begin at 2 below
ON. . .. . Begin at 3 page 6-13
Replace A22; Check
Gate Light Amplifier
Ckt (A22 Q11)
Figure 7-19
ON
Remove A22,
Observe Gate Light
OFF
Check A23Q9, Q10
Check Gate Light Ckt and Holdoff MVB
(DS1, R2, R3, R4) A23Q11,Q12
Figure 7-19 Figure 7-20
Replace A23 on
Extender; Check = +12V
Collector A23Q3
. Figure 7-20 ~-10V
Counting
Check Sample Rate
Observe Readout ON MVB A23Q3, Q4, Q6
Figure 7-20
Not
Counting Switch to MAN START;
Remove A23, Observe
Gate Light
OFF
Check Gate Flip-Flop
OFF A22Q4, Q5 and A22Q6
Figure 7-19
Switch to Frequency, Replace A23; -2V to -3V
1 s, Observe Gate Check voltage
Light at A22 (13)
Figure 7-19
0V to +8V
FLASHING Check Power Supply
AT
Figure 7-7
Check contacts A3S1A
(F12 & 2) and A3R2
Figure 7-5
6-12
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Section VI

FREQUENCY MEASUREMENTS

Frequency is defined as the number of occurrences of a particular phe-
nomenon in some length of time. Figure 6-7 shows thelogic block diagram
for a counter in the FREQUENCY mode. There are two signals that need
tobetraced -the input signal, or measured frequency, and the gating signal,
which determines thelength of time during which the DCA's are allowed to
accumulate pulses.

The input signal is passed through an AND gate (which is enabled when the
function switch is in the FREQUENCY mode) to a Schmitt trigger. Here it
is converted into a square wave with rapid rise and fall time, then differ-
entiated and clipped. As a result, the signalwhich arrives at the main gate
consists of a series of pulses separated by the period of the original
input signal,

All the DCA's and DDA's in % counters with the exception of the 50 MHz
DCA in the 5245L use PNP transistors. Hewlett-Packard's practice is to
count pulses inthese decades which will turn a conducting transistor off so
that loop gain and regeneration occur immediately, The 5245L is the only
counter where the pulses passed through the main gate to the first DCA are
negative, The 50 MHz DCA will produce positive pulses which are counted
in the next DCA.

The time base output of 1 MHz is shaped so that positive spikes 1 micro-
second apart are fed through the number of DDA's required to provide the
selected gate time. In the example shown, six DDA's are used for a1
second gate. The first output pulse passes through AND gate 12 (also
enabled in the FREQUENCY mode) and a Schmitt trigger to the "Gate Flip-
Flop". The Gate Flip-Flop assumes a state such that an enable signal is
applied to the Main gate - since this is an AND gate, the input signal pulses
are allowed to enter the DCA's and are totalized. This continues until the
second pulse from theDDA's arrives at the'Gate Flip-Flop". The element
changes and reverts to a state which removes the enable signal from the
main gate, so that it closes and nofurther pulses are admitted. The DCA's
are now in a state which corresponds tothe number of input pulses received
during a precise time interval which was determined by the time base.
This BCD state is then analyzed by means of a decoding matrix, converted
to decimal information, and fed to the display. If an # 562A Digital Re-
corder is used with the counter, the reading is fed out directly in BCD
form and decoded in the recorder.
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Figure 6-7
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Frequency Measurements

Figure 6-17.
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SINGLE PERIOD MEASUREMENTS

Period is defined as the time required for one cycle to occur - literally,
the inverse of a frequency measurement. Accordingly, the circuitry re-
quired for a period measurement must, in effect, reverse the counted and
gated signals. Figure 6-8 shows that the gating signal is, in fact, derived
from the unknown input signal. It should be noted, however, that the counted
signal is not only derived from the time basebutis alsodivided by the DDA's,
This is in contrast tofrequency measurements where the gating signal de-
rived from the time base is divided in the DDA's, In short, the precisely
spaced pulses from the timebase are counted for one period of the unknown
frequency. In our example, the time base switch is set to 1 s and the
number of pulses which occur during one period of the unknown signal are
counted and displayed. The gate time is always equal to the period of the
unknown signal.

Model 52451
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Figure 6-8. Single Period Measurements
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MULTIPLE PERIOD AVERAGE MEASUREMENTS

- This type of measurement is similar to a single period measurement in

that the gating signal is derived from the unknown input signal and the
counted signal is derived from the time base oscillator. The basic differ-
ence is that the gate may be held open for more than one period of the un-
known signal. This is accomplished by the addition of an INHIBIT gate and
an AND gate between selected DDA's (see Figure 6-9). This arrangement
permits the unknown gating signal to be passed through certain DDA's and
the counted timebase signal tobe passed through others. Any DDA's which
are not used by thegating signal maybe used to extend the separation of the
counted pulses. In the example in Figure 6-9 there are seven DDA's - a
maximum period average of 10° periods is available, The time base fre-
quency is 1 MHz, The unknown signal is passed through suitable trigger
and clipping circuits, then through the AND gate which is enabled when the
Function Selector is in the 100K period average position. The signalisthen
passed through five DDA's so that there is one output pulse for every 10°
input pulses; i.e., the period has been extended by a factor of 10, As
usual, the first output pulse enables the Main Gate and the second output
pulse closes the Main Gate. Thetime base signalis shaped and then passed
through a number of unused DDA's determined by the Time Base Selector
setting. For example, if the setting is 10 microseconds, the signal will
pass through one DDA, The maximum time base setting under the given
circumstances is 0.1 milliseconds since the Inhibit gate will prevent the
signal from passing on to the next DDA when the Function Switch is in the
100K Period Average. These precisely spaced pulses are then passed
through the main gate to the DCA's. Since the 10 microsecond position
was selected, the DCA's will count the number of 10 microsecond intervals
which occur during 100, 000 periods of the input signal. The readout logic
is so designed that the decimal point will be automatically positioned to
display the proper units.
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RATIO AND MULTIPLE RATIO MEASUREMENTS

A ratio measurement is, in effect, a period measurement with the lower
of the two frequencies used as the gating signal and the higher frequency
signal used as the counted signal. In other words, the higher frequency
signal takes the place of the time base. The number of cycles of the higher
frequency signal fj which occur during a period of the lower- frequency f9
is counted in the DCA's, A multiple ratio measurement simply extends the
number of periods of the lower frequency to 10, 100, etc. The decimal
point is automatically positioned but no units are displayed since ratio is
unitless, The block diagram of Figure 6-10applies. Note that the standard
selector is inthe external (E) position and f1 takesthe place of the internal
oscillator.
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Ratio and Multiple Ratio Measurements

Figure 6-10,
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SCALING

With the Function Selector in the Manual Start position and the Mode
selector on the rear of the instrument intheScaler position, an input signal
may be scaled down by factors of 10 through 1, 000, 000, 000, The Manual
Start position holds the main gate open. The input signal is converted to
pulses and passed throughthe main gate and throughthe 50 MHz DCA where
the first division by ten is accomplished.

With the rear panel Mode Selector in the Scaler position, and the Qutput
Switch in the 10 position, the output of the 50 MHz DCA is passed through
the time base Schmitt trigger and an amplifier and is made available at
connector J5 on the rear of the instrument. With the Output Selector on
any position other than 101 (e.g., 102 through 109) the signal is passed
through both the 50 MHz and the first 5 MHz DCA to the time base Schmitt.
It is then routed through a selected number of DDA's.
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! MULTY ! é/’f 1
;™ PERIOD ; 77 - ] a
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i 1
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OVEN Azy i i
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Section VI
Figure 6-11

Figure 6-11. Scaling
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Section VI

Table 6-8
CHECKs ] FATLSEE
MANUAL START FREQUENCY PERIOD AVERAGE CHECK
[z; Mls ios r'nls mls ;}2 'Sl ; 130 uls I}CS) r;}; mls Iilos Sl i 1So 1 10 100 é 112 1%0 gfvcn‘ggg GATE SWITCH CONTACT ASSEMBLY OR CIRCUIT
7 A35CR9 A3S1A(F9)
8 A35CRI12 A3S1A(F8)
9 A35CRI15 A3S1A(F7)
10 A35CR18 A3S1A(F6)
11 A35CR21 A3S1A(F5)
13 A21CR16 A3S1A(R9-1/2) A21Q7,Q8 A35Q1,Q10
A3S1A(F4)
A3S1B(F12) A1S1A(F5) A1CR1, CR2, CR3
6 A21CR1, CR7 A1S1A(R5-1/2) A1S1B(F5) A1S1C(R5)
A3S1A(F11)
12 A21CR15 A3S1A(F4)
3 A21CR6, CR12 A21Q2,Q5,Q6 A22Q1,Q2,Q3 A23
21 A35CR22,Q9 A2S1A(F4)
-= A34 11 A35CR20
22 A35CR19,Q8 A2S1A(F5)
A33 10 A35CR17
23 A35CR16, Q7 A2S1A(F6)
A32 9 A35CR14
24 A35CR13,Q6 A2S1A(F7)
A31 8 A35CR11
25 A35CR10,Q5 A2S1A(F8)
e A30 7 A35CRS
26 A35CR7,Q4 A2S1A(F9)
A29
A2S1A(F10)
A28 A35Q11
“ 27 A35CR6,Q3
28 A35CR4, CR5 A2S1A(F11)
B 42606, Q7
29 A35CR2, CR3 A2S1A(F12)
A27 A35Q2
A3SIC(F2 & 3), A3SIA(F2) A1S1A(¥3) A1CR3 A3R2

Table 6-8. Self Check
6-217




Section VII
Paragraphs 7-1to 7-4

SECTION VII
CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

7-2. This section includes the following:
a, General Notes for Schematic Diagrams (Figure 7-1).
b. Block Diagram (Figure 7-2),

¢. Schematic Diagrams and Component Locationillus-
trations of Model 5245L circuits, assemblies and con-
nectors in the order of their assembly designation (A1
through A35, Figures 7-3 through 7-26), These figures
may also include waveforms and voltages.

d. Schematic Diagrams and Component Locationillus-
trations for Options 02 and 03 assemblies follow after
the standard assembly they replace (Figures 7-10, 7-12,
7-15, and 7-16).

7-3. The Block Diagram or any schematic diagram,
when unfolded, can be used with any other part of this
manual, or with the manual closed.

7-4, DC voltages are measured with a & Model 412A
DC Voltmeter, Typical voltages are shown,

7-1



Section VII
Figure 7-1

Model 5245L

SYMBOLS SWITCH DESIGNATIONS

|

FRONT PANEL

|
|
cd

REAR PANEL

r
I
|

KNOB CONTROL A3SIBR(2-1/2)

SCREWDRIVER ADJUST
MAIN SIGNAL PATH
FEEDBACK PATH A3S1

CONDUCTING ELEMENT

W WIPER MOVES TOWARD "‘CW’* WHEN
CONTROL IS ROTATED CLOCKWISE

B 2ND WAFER FROM FRONT
POWER LINE GROUND (A=1ST, ETC)

CIRCUIT COMMON GROUND

TEST POINT

R REAR OF WAFER
(F=FRONT)

"*AND’’ GATE

INHIBIT GATE

Yo alloo

TERMINAL LOCATION (2%)
(2-172) (VIEWED FROM FRONT)

“OR’" GATE

\JI\?J/

WAVEFORMS SHOWN ARE TYPICAL

SWITCH S1 WITHIN ASSEMBLY A3

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION
A25 C1 AZ25C1
AZ5A1 CR1 A25A1CR1
NO PREFIX J3 J3

Assembly Stk.No. Assembly Series No.
Assembly Assembly {includes A25A1 (used to document
Number Name Assembly) changes)

N —NN— "
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330

—~Al RECTIFIER ASSY

J2 mounted ozz Rectifier (05100-6031) J]3 not mounlcd»
Assembly A25 I Assembly - - | on Assembly 425
Numbers indicate Part of 425 I
Pins of J2 \l |
I J3
RGN ", CRI WHT-ORN-GY RED 2 +63V
T L]
[ 7 Y Tia l ASPI(6)
B T I\
5' ! 12 8 T Ql +6.3V supplicd
3 8 GY ; BLK l [roni),[/f;zlo(fn’rn 6
Transfurmcr/i/( l Assembly A5
Terminal Connector A25XA41
Numbers ! [ Pin Numbers i

Figure 7-1, General Notes for Schematic Diagrams

-2
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00000-8-20
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Figure 7-2
POWER SUPPLY ¢ DP CIRCUITS MU CIRCUITS <
____________________________________________ +170V -130v JEp—
Al A2 A3 A4 AS - 1 r | r - 3 A22 GATE CONTROL ASSY (52434~ 65R) 7 = {STORAGE |
! A6 A7 ' ] A8 ! ! A9 1 - gt - = R2 DS1 R3 R
- = - - - = - - - - i -- -- i i — = ! | - = ! 220K NE2E 83k oFF) ) st
INPUT TIME-BASE FUNCTION MODE OUTPUT U | rect assy REG Assy | | ! DECIMAAsLsfolNT ! | MEASUREMENT } — Paae 3 A23 SAMPLING CONTROL ASSY ==
SWITCH ASSY SWITCH ASSY SWITCH ASSY SWITCH ASSY SWITCH ASSY ! 543 Am Bl soasA-B5H | | i i e T Ssu— S — ‘ (52434 - 655 )
05245-6016 3100-2029 3100-0315 52450~ 9B 5245L- 194 ! 5 5 : ! 5243L-65A : ! 5243L-658 : ~oor L | GATE R4 = -l i A
) | 1 1 ! e ———————— < | e ANA— - S e A E S 1
b - b —= b 4 SYNG ! : b i I CONTACTS CLOSE MOMENTARILY TO J6(42) - - TRANSFER
- Tomes A ! ST L , WHEN A2Si OR A35I IS OPERATED] ™~ t s ANS
RESET  CRSSE 157 1 ISTEERING AMPL : = -4~ & o o o oo 9 e e e -
M A ! -
STORAGE - MG (R-9172) m ——— I S S T \'. |
* R (e b iy E S5 ' ES 4 A4 ASSIB A3SIF i ™ i I3 SYNC
MT azsiE B St b e P Pk iriande o 1E. se 4 (R-10) T e At 2 U S D S . 13 2N
.10 (R-81/2) = CATE *E >-$L LLRR LD e L RESET By a3sIB FROM DR —1 -~ O i T I A22(4)
- = g -1 — (9 1
AIS | a2zsiA  PART OF A3 TRioERING |5 e S LR B Lo ! {(F-9) 'y N A
DCA GATE INHIBIT J6(23) —1- L___.;_u _______ J : E \ PART Py 16 HOtRR/OFF__l i
10|05212-6016 ci2 PART OF A5 J9(16)'—2|595—°-°—"‘—T—~W-1 N Lo /\ — 4 AL L | tea
OLF g _ O ) Do . PART OF A2-~ PART OF A3 MY bk e 8 RESET
6 19 ——— - 1 5SIA A3SIC (F-1) | |}| [ | i 3SIA T I P Se——————— —HE >————t -9 TO
BCD INFO TIEPOINT AsSIA 1 (P55 14 STOP_ SIS |g 21 ! | i o - A =141\ S0 O v I oo I 4 L_ES ik e
To JlI E> L (F-8) Sl J6 (22) T <= ! b FROM A7 (13) (R-31/2) A 1C~24 v oo 14 Jelad
FOR DR A B CD = N * 1 i 1 AN 1 |
— R assic(F-z) | J3fSTART S0 g ! b s Jll(a8) A3SIA [ /e : I 3
102 F- : Smmpm o = NEG PRINT COMM (R-21/2) | L-v- ! i o .
Je (2] - ~, TO DR G A .o R DA
SUND . Ry RS S : t LA =
Lio L == e oot N NV - — -— -
gl ++
o T > GATE TRIGGERING I e J 4 6
______ | ~—--4 cLoseD
AI5(2) 100 — T - - == ! MAX CW
° Iy GATING SIG </ sy i CW
TIEPOINT v — AW O——
HOLDOFF i RS
¢ A24 CRYSTAL OVEN ASSY A25 OVEN CONTROL ASSY K !
A2I FUNCTION CONTROL ASSY (52434 - 69m) BLU - (s2R T | OVEN HEATER L HOLDOFF </
RATIO LF e a0 o s aaae peaw A21 FUNCTION CONTROL ASsY |||V | _____~ L N ——
¢ INPUT) PART OF Al Al9 INPUT AMPL ASSY - - COARSE [ reme 1- GRY 3 ose “‘L_:"E\ _:"DET ﬂL F\E\ Jr?:‘__- AMPL 0 $3 -] SAMPLE RATE
—_—— - - _ - S S —_——
_____ S NOT PLUG-IN (05245 -6014) 2 (05245-6015) - FREQ ADJ { SENS p--d RED ——7—"] IR 2a il B i e al (OPEN AC LINE )
a STEP | _ s N SI6 INPUT . | INSIDE -— 1 - - 2N11838 MAX CCW)
7 ATTEN] Dy o3 S b N |\ Ll L LI E— 1N | IOVEN HEATER ! !
ct | Me---- Y 5 7 Lo 1\[‘ GRN T s !
J2 >_|4l£.__ PLUG-IN :_(AF|§|ID ° ° 6 161 E Lpod c2 Xokr S =1 PS e-@--AAA-—-@--+ =22V ¢
F—— - - 1
AISIC AISID 1 4y Ovr-:'"".,)_‘, © 15-7 A R [0 ,— Lol g AL (Power oFF] [ROLD ]
(F=7) (F-7)  ov L a [ ™" 1 1. 2 FINE SaN -- ' -—-—
SIGNAL T DI R R S FREQ G |F [EH Praove ca -
T FROM J6 (1,26) = PR ! P @ FROM Tl 500UF [+ zav CRI PART OF A5
R " Za)-Y-—-wal | | i MAIN g Ao 1s --
51 S\ Bles 1! | a_ ~. GATE 3 7T 77 £ = | S — 1 l
wuw | 2 [ ! "FREQ! [N AN AN = = 9-POS ¢ N
0| =q-—--—+5l ! tm-- - <4 E >4 r4C_ > c3 ) Lo_Jde™s _
= 52 o | !TRIG EA T e ¢ 2-1 2-3 SELECTOR +-—-+E >~ J5
Rl I N I L S | 6-i00 53 |-[e A26 OSCILLATOR ASSY ¢ 7 7 7 7 7 7 7 7 R ee —< —X»
ﬁ__-->13: : I I %EE% | e E ! (05245-6013) l 12 IMHz IOMHz A28 100 KHz A29 10 KHz A30 1KHz A3l IQOHz A32 I0Hz A33 | Hz A34 .IHz | O J‘ | LOUTPUT
Pt 1 __.__’ ———— - - e - i il el e
(RATIO HF ] 1 ' | ADY s B N S S Moo e | DA 2 DDA 2 DDA 7 DDA 7 DDA 2 DOA r DDA 2 -
INPUT) A20 INPUT AMPL ASSY Lo | Pl osc FHE S E 15 ] E > 1TRIG F-rrd 3| 05232-6009fze=| s212A-65C |5 5| 5212A-65C [ 5| selea-esc | 5| s212A-65¢ | 5| s22a-esc Lo 5 s2l2A-esc o
(05245-6014) RATIO BEN : M L’I"} L LT B Pl be | < 1o -0 110 =10 =10 =10 =10
s ‘ S N HF INPUT L Tre : ! - AGC b = ! - — —A27 i efofi2 2[e[10[ 2] Te 10[12 | sITo 12
7 5 20 T i S v, 4l ! [ 1-14 | MULT Assy |,
Plg ! | (RN 5243A- 65C @] oo .
TIME BASE | | - - D & 2tov {8, ! o __ 14l "“%io
EXT R E e b ‘ 22 P | J -5 1-9 - - ~
™ AstK_-"'.I"'E o[\-/— - ~ e | 1 Llomm: N} I rs ¥ _’_@_\J_E(lzos'ﬁg)
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PART OF A2 A seLecrep Freq M4 3 $-e >4 PERIGD [f——o' 2 R} T Sy —-»s E_ [ I MHz I00KHz _ | I0KHz~_ #4471 [ KHz._ ®-TL/) 100 Hz "“1‘@" 10 Hz *-1ih IHz v+l IHz AN Al - 35
-1 L e -0 | 1 | | | . _— o -
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10 AP S = —_—— |¢ ) o Ja Y o iR S,_ —-+10 2 : I L.{‘}J L{\u Y Ll i Ly % CRI
i | ——— 4 =T eTh W e ) U ri/ ri/ ris s
~ 2 | ’—M—U—L_—I_I—_-'E ?-J‘\J 5 o (BNC - REAR PANEL) \| F%)ég (S|TNE|’HZ)I Eaj I r\\\ ! i _i_ i : i_ ! J: ?F'_ s
———————— -4 PERIQD L-————q/ o e SR — 22 B > e e e e e e e [ Qi
| | 2 [ |
r’ L_TRIG = - - Eﬁ —-»23 i v | 29 28 27 26 25 24 | 23 22 2l 1 RI -5
< rW | —-—-»24 : . Lo [N N N S ! L s1,2,3A
| __ - — ® PART OF A4 2| Fs2s | (S s P L=Dh 1R Lok L--1h (W Lh R
</ —-->26 | ! [ : ! ! ! | : | P
—wo7 | ! ' L — - B N — B —— L - e S — L 1B >4
—t-—>28 | : J el e
“ gzg?o E())RSIG —-2 | b me—m T v 3 COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY
- This drawing is intended for the operation
t *— |0 MHz -/ ; L - - —-—— - - - - - - ol -- - - -_——— end maintenance of Hewlett-Packard equi
- quip-
A_MULTIPLIED PERIOD S$I16_WHEN MULTI-PERIOD AVE (Taos)\JG A35 TIME BASE CONTROL ASSY (s243a-650) < ment and is not to be used otherwise or
t MULTIPL < reproduced without written consent of the
SELECTED FREQ Hewlett-Packard Company.

05245-D 7aBCDEFG

Figure 7-2. Block Diagram
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Model 5245L

NOTES
| SYMBOLS

COMMON EMITTER AMPLIFIER

COMMON BASE AMPLIFIER

COMMON COLLECTOR AMPLIFIER
(EMITTER FOL)

SPLIT LOAD AMPLIFIER

AND GATE, NUMBER INDICATES
CONTROL ; ON STATE REQUIRES -15V
CONTROL;

INHIBIT GATE; OFF STATE REQUIRES
-15v CONTROL;

2 GENERAL ABBREVIATIONS
bp DECIMAL POINT

FEYIVY

DR = DIGITAL RECORDER

GC = GATE CONTROL

MU = MEASUREMENT UNIT

BCD = BINARY CODED DECIMAL

DCA = DECIMAL COUNTER ASSY

DDA = DECADE DIVIDER ASSY

MPS = MULTIPLIED PERIOD SIG

3 SWITCH SITUATION ABBREVIATIONS

- = AND

+ = OR

C = INPUT SWITCH: CHECK

€ = INPUT SWITCH: NOT CHECK

€ = TIME BASE SWITCH: EXT

E = TIME BASE SWITCH® NOT EXT

F = FUNCTION SWITCH: FREQUENCY

M = FUNCTION SWITCH:MANUAL START OR

_ MANUAL STOP

M = FUNCTION SWITCH: NOT (MANUAL START
OR MANUAL STOP)

P = FUNCTION SWITCH PERIOD AVERAGE
(FOR ANY POSITION)

Py = FUNCTION SWITCH- PERIOD AVERAGE
(FOR SPECIFIC POSITION)

R = FUNCTION SWITCH REMOTE OR

B TIME INT

R = FUNCTION SWITCH: NOT (REMOTE OR
TIME INT)

4 OP LAMPS ARE DESIGNATED O THRU 7 FOR EACH
POSITION FROM RIGHT TO LEFT AS VIEWED FROM
FRONT

5 DP AND MU LAMPS OPERATE AS TABULATED WHEN

INPUT SWITCH [S NOT CHECK, LAMPS OPERATE
IN CHECK ONLY IF FUNCTION SWITCH IS SET TO
FREQUENCY

€. DP AND MU LAMPS ARE LIGHTED BY +|70V
CONTROL SUPPLIED TO APPROPRIATE A8 - A9
TERMINAL FROM SWITCH OR JIO

7 TIME RELATIONSHIPS

GATING e
1
TRANSFER 1
SAMPLING ) e 35mS
_ —
RATE Mv o . 55mS MIN
' SSEC MAX
HoLpoFF ———TI 1 L
— fe-55ms
RESET ! m
LF DDA —»ije—20US
GUTPUT
- i+ 80mS

05245-D-8ABCDEFG

02349-3

GATE CONTROL SUMMARY (NoTE 3)

GATE INTERNAL CONTROL REMOTE
CONTROL SWITCH SITUATION FOR CONTROL
DESIGNATION | ON STATE (-I5V), WITH SOURCE (J9 PIN NO.)

(PLUG IN OFF)
I (M-E-CY+(P-E-C)+(P E) AISIA (F-3) f
2 (M+F)-C AISIB (F-1) 2
3 (F-E)Y+(P-C) AISIB  (F-4) 3
4 (M+F)-E+(P-E-C) A2SIA (F-3) 4
5 P-C AISIA (F-1) 5
6 F-E-C AISIB (F-2) 6
7 100K Py A3SIA (F-9) 7
8 10K Pa A3SIA (F-8) 8
9 IK Pa A3SIA (F-7) 9
10 I100P, A3SIA (F-6) 10
1 10Py A3SIA (F-5) I
12 F+iPy A3SIA (F-3,4) 2
13 ANY Py EXCEPT |Py A3SIA (R-91/2) 13
2l (10S)- (M+F+P-C) A2SIA (F-4) 21
22 (1S)-(M+F+P-C) A2SIA (F-5) 22
23 (0.18)-{M+F+P-C) A2SIA (F-6) 23
24 (IomS): (M+F+P-C) A2SIA (F-7) 24
25 (ImS)-(M+F+P-C) A2SIA (F-8) 25
26 (0.Im8)-(M+F+P-T) A2SIA (F-9) 26
27 (IOUS) - (M+F+P)+(P-C) A2SIA (F-10) 27
28 (1US)- (M+F+P-C) A2SIA (F-11) 28
29 (O 1US) (M+F+P-C) A2SIA (F-12) 29

DECIMAL POINT SITUATIONS (NOTES 3,4,5,6)

FUNCTION TIME BASE SWITCH

SWITCH |o.ius | 1us J1ous [o.ims| Ims [ioms Joos | I1s [ 10s [ExT
M START | — - - - - - - - — -
M STOP - - - - - - — - — | =

F - 0 l 2 o | 2 3 4 —

1PA i 0 2 I o 2 I 0 - 0

0P 2 I o 2 i 0 2 I - |
100P, 3 2 I 0 2 | o - — 2

1KPa 4 3 2 i o} 2 - - — 3

10K Pa 5 4 3 2 | — - - - 4
100K Pa 6 5 4 3 - | = — - — 5

R _— —_ p— J— — —_— — — —_— -—

MEASUREMENT UNITS SITUATIONS (NOTES 3,5,6)
FUNCTION TIME BASE SWITCH
SWITCH To.1us | 1us Jious Jo.ims]| Ims [ioms [o1s | is | 10s | EXT
M START | — - - — — — - - - | -
M STOP - - — - - - - — - | -

F * MHz | MHz| MHz| KHz] KHz KHz| KHz| KHz X

1Py Us | us | ms | ms [ ms | sEc | sec | sEc | -

0Py us | us | us | ms | ms | ms | SEC| SEC | x —
100P us | us [ us | us | ms [ ms | ms »* * -

IK P us | us [ us | us | us | ms * * * -

IoKkPy | us [ us | us | us | us * * * * —
I00KPy | US | Us | us | us | x * * * »* -

R — — — — — - — — — —

SOURCE OF DP AND MU CONTROLS (NOTES 5,6)

P REMOTE MU REMOTE
DES G- INTERNAL  [coNTRoL | [ MU, INTERNAL CONTROL
NATION SOURCE P'(NJ'SO) NATION SOURCE Pl(l:l“cl\)Jo)

7 — 7 MHz | A2sIB (R-2) 13

6 A2SIE (R-5) 6 KHz | A2SIH (R-81/2) 12

5 A2SIE (R-8) 5 SEC AZSIF {R-4) 14

4 A2SIE (F-7) 4 mS A2SIG {R-7) 15

3 A2SID (R-6) 3 us A2SIG (R-10) 13

2 A2SIC (F-7) 2 * A2S1G (R-6) I

i A2SID (F-9) |

o} A2SIC (R-8) 10
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REAR D

Figure 7-3
Al INPUT SWITCH ASSEMBLY (05245-6016) (NOTE 1)
1000
AISIC ﬁq't AISID
SHIELD REFERENCE DESIGNATIONS
NO Al
AISIA AISIB WA
| 100K PREFIX
| PLUG-IN c14 ci-7
CRI- 5
A3SIB OUTPUT
i A21(6C2) | FROM g2
| 46 (1,26) 'R- :-IZI
A2SIA___ A2| L R9 R -1
(F-10) (GC6) l ,
4.3
FRONT
D ! 5
A3SIC -
(R-5) | DELAI;:’ISED.
| 309K
SENSITIVITY (FRON/T‘\VIEW)
(VOLTS RMS) | f Al9(#)
16 342
Y4 AAA,
g > >
x ] o2 | 1= Sim 500H SI0K =27 100K
(o]
= [
g o o IIl 1'1 A2i(GC3) | ?
£~ l =
o[<€o) Jo
U N I

(F-11)

J .
oC ]
J2
HJ
cl SENSITIVITY
OzeurF {VOLTS RMS}
(NOTE 8)

FRONT l:>

L]
.

PLUG-IN

REAR D

,—————— FUNCTIONAL

Az1(6e
CRI CR3
4
TIEPOINT_ . __ R
S5ue i 7
s /5 2 /3 8
: ] |
(o] (o]
A3SB | ° A3SIC O assic AssiB | A2 { A3SIC
(F-12) | o CR2 (F-3) o (F-i2) F-3} | o Gce) 1 o (F-5)
| 1 i
| 7 |
1 © TIEPOINTI o : © to
} AZSIA I i
| (F-10) o ! i o
i ! !
| azi(ses) LAz i
| 1 (6c2) :
[ 1
i Y { !
| T i
I ! |
| ! A3SID !
I i (R-81/2) i
| ] i
| | i
61/2 A6 (12) 272 i1/2 3172
172 31/2
o> cl4 o o
A3SIA olliF
o) 51/2 N o= 312 |
05'/2 A2SI1A 0 03 o | A3SID
o2y (F-1) 22 | (F-n o
51/2 6 1/2 6172
o— RI
220K
71/2
TIEPOINT
FROM J6(2)

———— g e —

NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY DESIGNATION AS PREFIX TO
FORM COMPLETE DESIGNATION

2 UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS

3.EACH SWITCH SECTION SHOWN IN MAX CCW POS.

4.PICTORIAL DIAGRAM AS SEEN FROM FRONT OF
SWITCH (KNOB END), REAR SECTION PROJECTED
THRU WAFER

6 ; 5.NUMBERED TERMINALS IN FUNCTIONAL SWITCH
| ¥ v RIO DIAGRAM CORRESPOND WITH NUMBERED TER-
f Ro MINALS IN PICTORIAL DIAGRAM
6 cd | o8 -
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Figure 7-4
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A8 A P CONT 2 A8(DP CONT 3)
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Figure 7-4. A2 Time Base Switch
7-7/7-8






FRONT

PICTORIAL

REAR

FRONT

FUNCTIONAL

REAR

FUNCTION

A35(GC-ih

A3SIA A3SIB
<5 g A3RI
2000
_ N A3R2
A21(GC-12) AISIB (F-8) ASR2

A2SIF(F-1),J6(8)
A2SIF(R-5)

J6(14), A2SIB
(F-12)

A2SIC(F-2),J6(7)
A2SIH(R-4 1)

A3SIF

A35(GC-10) A22014) A2SIG(F-8) A2SID(F-4)
PERIOD
‘ A7 (13) A35(GC~9) AISIA{F-8) AISIA(F-3) A2SIG(R-9) A2SID(R-T)
\ 1 ) AISIA A35(GC-8) AISIB(R- 3 1/2) A2SIH(F-1H A2SIE(F-6)
STarT] o olo NECE (R-81/2) A35(6C-7) A2SIH (F-12) AZSIE(R-11)
J61(16)
° ©
°fix]
olo 0 AISIB (F-3)
ReMoTE oR | | [looK]
TIME INT
A2SIA(F-2) AISIB (R~ 1 1/2)
A3RI
2000 |
& AN TIEPOINT o5 o A22(14) STOP PULSE
= 2
>% FTEFGINT—O——"A22(13) START PULSE
3
[[FuncTion ] & T = T — T } |
] [s7or] 2} 9 | Mo 3 (9)! Il I A23(12)——3 ;
[sTop ] —o—T+0 | —o0"+0
—_— | 0— l a | o ' o) N | © MU ENABLING [Ee) DP ENABLING
|3 | N | I AISIA(F-2) - [ 3 FROM J5 (19) ve FROM J6(14)
: 0 A21 | >< | rin ?2 E o PRE - GC! 7 ; 054 A2SIH{R-9 V) { OC4 A2SIB(F-12)
C o ]—— (cei2) l 13 | O pRE-6C2.4 21029 | © L | O=A2SIF(F-) MU ENABLING | O AZSICIF-2) pe ENABLING
| S |(”) 2 | .4, s | 42 |3 FROM J6(8) - — FROM J6(7)
[0 ]————= | O—a3stc-n | 0 o) | © z | O—>AzSIF(R-5) | O—= A2SIH(R-4)
6 1 (12) 6 s
PERIOD (oo ] * : O—— A3s(6C-10) : 4 : © { o 2 | O—=a251G(F-8) | O—= AZSID(F-4)
@ I 7 7
AVERAGE O] —— | & assiec-s l e } o) e} u : O—= A2S1G(R-9) | O— A2SID(R-7)
8 I] (12) l 8 8
\ ———— | 0— A35(6¢-8) }(o’—c { o) o | O—e A2SIH(F-11) I O— AZSIE(F-6)
[ 9 (n | (12) 9 9
100K | ——— | O——A35(6C-7) | O— o) [ o | O—s A2SIH(F-12) O—» A2SIE(R-II)
REMOTE OR | 10 ! AISIA (R-61/2) I AISIA{F -8) ' AISIA(F-3) | © )
TIME INT | O—— J6ll6) | O | PrRE-GC-4,2r-28 | O O  PRE(GC-1,6C-3,6C-5, I o PRE - GCI | O— J6(9) O—= 46 {10)
| PLUG N | ' | 6C7) ! ! '
i ENABLING | 1 | , ‘
| l { i 1
| \ ‘
| | * 5 | |
! | | [ | 8l
2 3% %25 3| . — NO CONTACT z J L2310 AI8 (5) —O—Le0
3 V) o) ON DETENT; & F " q TRANSFER PULSE
= fo) - CONTACTS CLOSE > [o) = TO ALL DCA'S
S MOMENTARILY 7 . o1
o A4 Q 24 WHEN SWITCH : O—+ AISIB (F-3) 3=
0 25 IS OPERATED x PRE GC3,6 es
o '3 + o) Lo (o]
& oW +3
0] +d (o] z o
23 €
o) on o w o
+N
o) e o] o
o2 8
o 2 o © 3
s o=
o It fo) o n:g
w
= 05245-0-3ABCDEF
A23(9) ! <
Lo a21 (6C-13) MANUAL RESET *

COPYRIGHT 1965 BY KEWLETT-PACKARD COMPANY

INHIBIT SIG
FROM DR JI1{22)

Figure 7-5.

Section VII
Figure 7-5

05%245-D-3ABCD

A3 Function Switch
7-9/7-10






,———— A4 MODE

SWITCH ASSY (5245L-198B)

A4sSI|

J5

A5 OUTPUT SWITCH ASSY
A5SIA

A4SI(F-4)

(5245L -19A)

A5S18

</ Hz (OR RATIO SIG)
-~ FROM A34 (4)

CONDUCTOR SIDE
(TOWARD REAR PANEL) OF
SUBASSEMBLY 5245A-65P

~

[A5RS

=
L

G oTﬂ
'ASR4 +13V

Section VII

[A5R2

e

1

Figure 7-6
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Figure 7-6.
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Figure 7-7
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Figure 7-7. A6, AT Rectifier, Regulator
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CAPACITANCE IN PICOFARADS DSz DS3 Ds4 0S5 DSe DS7 0S8 DS9 b jpojpojot : === D510 COPYRIGHT 1965 BY HEWLETT.PACKARD COMPANY
PREFIX PREFIX @ @ @ @ @ @ @ @ 2 lolol i lo 2 U;qnﬁﬂﬂﬂ o= ps | ’
INPUT OF +170V FOP DP CONTROLS A8 A9 +20V VAL This drawing is intended for the operation
N L a 3 0 o} i ! 3 FHOo=2~ oap ~ oF—t=>DSI2 N R .
AND MU CONTROLS IS REQUIRED CRI-18 cl Chy, , (CR3, , CR8x . Do, e 0 o 15V b ErrrarPler Sh—f=-Dsi3 ond maintenance of Hewlstt.Packard equip
TO TURN LAMPS ON; SEE TABLE |°6 ﬁﬂg o‘ﬂ ﬂo ﬂg ooﬂﬂgoo oaﬁgo e 4 o | ! o 4 CO0OUV0U0BVOU o = ment and is not to be used otherwise or
ON OVERALL DIAGRAM SHEET ! 23.2_'20 82:5_% ATt IRY (R T I I1) 5 o i (I 5 H=E=-0s15 :prl‘ d without written of the
© = o = -| .
FOR COMPLETE DESCRIPTION Ri-i6 HEEEE x DPD:’N'ESODB e 1|1 ]olo 6 352299 Hexlott-Packard, Comeany
Lo\ g 7 I [ 0 1 7 +20V u\ A
DELETED: ABCR4, CRI4,CRI7 7 % 4 3 2 o DP INFO C 159 *\ E\ ¥
:gglsZRz DP INFO A Miz [ o] o ol I 9 § 2
: DP GONTROLS |/ kiz [ oo | 1 | o 2 . .
Ssec| oo | 1| 3 MU CONTROLS
= ms 0 | ! o} L 05245 -D-22 ABC
L us ol 1 i ) 5
* olof|o]| o 0

Figure 7-8. A8, A9 Decimal Point, Measurement Units
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Section VII
Figure 7-9

AlO-AI5 600KHz DECIMAL_COUNTER ASSEMBLY (05212 -60i6) SERIES 648

+170v 2 ‘gv;‘v 12 DS6
FROM
47K J
a2 < 09 03 ok oY Qs ®* o2 o6 mo° 05 o4>
|
4 1" 6 13 5 12 7 3 9 10
AAA AA AAA A AA A A A A
R2A R28 R2C R2D R2E R2F R2G R2H R2J R2K ;
so0ov| 270K 270K 270K 270K 270K 270K 270K 270K 270K ovoK !
N N N N Y NN Y Y. Y N N
1 W 1 W\ 1 %! 1 % W 1 W 1 1 W~ 1
S ) via 3 /) viB S ) vic $ ] vip $ ) VIE s ) viF $ ) vie $ ) VIH $ /v S ) vik
e < i < - < . —— —_
: | D C D D D C C C A A |
Wt % W\ ] W+ \\
| $ ) viL S ) vim 2 ) vin 2 ) vie 2 ) via | REFERENCE DESIGNATIONS WITHIN THIS
| B B B a B D ASSEMBLY ARE ABBREVIATED. ADD
| ASSEMBLY DESIGNATION AS PREFIX TO
| \ 1 \\ ] N\ 1 | FORM COMPLETE DESIGNATION
$ ) VIR - $ ) vs S )it
l A A c |
] l_________________________________________________________ﬂpﬁT_Q.‘:%D‘E_TOR_P‘-_AIE
i
-/130y —1
FROM
DSIA DSIB DS2A DS2B DS3A DS3B DS4A DS4B
A6(15) NE- 8l 3%«  Mne-si NE-8I $heoxk  HNE-8l NE-8I L R W NE-8I NE- 8! :ERg NE-8I !
(VIJ,R) (VIK,$) (VIL,N) 9 /\(vm,P) (VIA,C,E) < 390K (VID,Q) (vVie,T) { 390K (VIB,F,H) !
) A S e e L L A e e Sk ) ——()— @
TRANSFER —2
INPUT FROM
33 - - =
(R-81/2) | ! -5V 15V 15V 75V
! SRl RI2S <R26 R27 < SR39 R40S SR52 R53
o b Wcrl Soex soks crRo A& | anss BT 256K sexs CROA& | rss b B 35K Sexs CROR , ral Rsi Acrr 257 Sex3 CROA | 54
> > < (. <
75005 $ 7500 75003 $ 7500 75003 37500 75003 37500 !
|
ok N C7oe ~-C8 Clo s S CI3.L £ Cla SIGNAL
I —d 39 RI4 RIS | 25 9! $R29 gR30 | 68 140 SR42 SR43 | 9 180 R55 s$Rs6 | 130 0o SUTPUT
1 47K 47K 247K 47K 47K < 47K m 47K 247K n TO NEXT
al Q2 | | DCA
Q3 Q4 Q5 Q6 Q7 Q8 !
%‘850‘0062 '850‘0062p %laso-oosz Isso—ooezm %IBE:O-OOGZ |850-0062? % 1850-0062 1850- 0062 |
|
! l
RI6 < ZRI7 <RI8 2RI9 L cs R3l ¢ <R32 QR33 <LR34 2R35 ZR36 SR44 ZR45 SR46 <R47 <R48 <R49 Lcie <R57 €R58 <R59 <R60 <R6l <R62
39003 CR9 S0 347k MMCRIOSTA ¥ a7 39003 ACRI4 23566 2180 347K AcRiS $3900 28200°F 50 $820033900  S180 S47K 33900 SI0K Te2 S0k $3700 $180 $47K $3900 3 IOK '
!
+20V +20V +20V +20V
|
1
1
|
$R20 SR2I R22 c3 cal SR23 SR24 SR65 L Ce SR37 RS0 < ci5.L R63 < SR64
3100k S 3000 pEy ULk SRS S VLR P $3000 CRI3 $2000T 180 $ 100K 100K $ cmstcm? 60T  68KS Acri 3iook
| +20V
|
- - _—— -_— - - — —— —— - — e —— -_—— —— - — - — - - IO52I2-D-24
6 8 7 ‘9 i 2 1|4> COPYRIGHT 1967 BY HEWLETT~PACKARD COMPANY 13 15
BCD NC SIGNAL BCD +20V RESET BCD BCD ~I15V
OUTPUT A INPUT OUTPUT B F INPUT OUTPUT D OUTPUT C FROM A7(I3
TO Jli TO Jil ROM A6(8) FROM A23(8) TO Ji TO Ji 3

Figure 7-9. A10-A15 Decimal Counter (05212-6016)
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Model 5245L

NOTES

I UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS

2 REFERENCE DESIGNATIONS IN PARENTHESES
INDICATE LIGHT DESIGNATION FOR DSI-DS4,
LIGHT SOURCE 1S NOTED NEAR EACH vi SECTION

3 FOR DS!-DS4, SECTION A LIGHTS
ON 1", SECTION B LIGHTS ON "0"

4 ricLep square () inoicaTEs conpbucTIng
ELEMENT FOR DECIMAL "0" (BCD "0000")

PHYSICAL LAYOUT

(PLATE 040-3)
TRUTH TABLE

A CONNECTION TO B. LAMP PHOTOCELL
MATRI
2 LINE CODE | RELEVANT STAGES Rz, vt TRIX
DIBIT{ (0=-,1=+) BINARY ORN e Dsaa
olcis]a] ¥ [o]c[sB [a ™~ TIE YEm—==—- n
BLU Vi Dpsas
0 01 0]0]0]HPS | |eim— BLK POINT  vie T .
I ol o[o] 1 [OMR jumel  jmp— RED v DszB
2 |ojo| 1 |[o]FNs Imade— _cosson E T
3 [0 0 1|7 [BR| eimi] 6v v _ 0928
1
4 o] 1 [o[kat oy WHT ANCHOR | VA Ds3A
5 o[ [ [ Jor — p—) VIO - (NC) -;5-_-0_5.3.8-.
6 |']!l0]0]GPS —_— 8RN e 0. 4
7 [ o] Mg e il YEL v Dbsia
8 I TP T ToTENS el el 6RN -v-,;"gs-lg--
o [+ 1 [ ]  [ALR el gy ~ vis
COMMON
(GRN)
WAVEFORMS
gzcoLLector —s otz |3[als[e]| 7890
REFERENCE T e !
DESIGNATIONS INPUT TO Q3-04 —d A1 L A 1 K| .L }hav
1 ) t i 1 4 1 1 1 ]
AIO — AIS Q4 COLLECTOR —» ' b ! |
]
ey INPUT TO G5,06,08—b h__1 1 1 J_ i | \_sv
L A :
gsu - 4,8 @6 coLLEcToR —» [ | | | U | D
1-8 1 | i 1
RI- 65 INPUT TO Q7 —eh : ' h_4v
[ | I
' | i ] t 1 1 1 1 i
o Q8 COLLECTOR — [ | 1| | L |
ED OUTPUTATPINIO _ | 1 | ' 1 | | T
Ds5 (AFTER CLIPPING & e e e B —
R3.4,5 DIFFERENTIATING) AR S R S R LI
1 ) ]
Q7 COLLECTOR —» :———%—:—l I
FEEDBACK TO Q4-Q5 — ———+ N1 1 L 1 |
AND OUTPUT AT PINS I 1 I i 1 | l ) 1 1 P
05212 -D~-27

02349-3






+170V

-130v

TRANSFER
INPUT

- 15V

SIGNAL
INPUT

NC

+20V

RESET
INPUT

Section VII
Figure 7-10

AIO-Al4 DECIMAL COUNTER ASSEMBLY ~i2488CD (03212 - 6005) SRIES 415 OPTION 03

4 AN~
RI 2 DS€ DIGITAL INDICATOR
47K
( 09 08 o7 05 Q3 ———— O [e] Q2 Q4 | )
4 5 3 3 ] 3 7 12 10 3
) AA \ AA- | A A AA- A A
R2A R2B R2C R2D R2E R2F R26G R2H R2J R .
270K 270K 270K 270K 270K 270K 270K 270K 270K 270K |
| B Y N Y N Y S Y Y N Y S Y U Y Y
* 20V | 2\ via W 2 vis 2\ vic 2\ vio S\ VIE )\ ViF 0\ vie 2\ viH iy 2\ viK |
7 $) A 3/ A $) 8 )8 ) B :/) B ) ¢ $/C c m\; <
| | REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED ADD
l \\ o\ viL N o VIM AY) 2\ VIN N )\ viP l ASSEMBLY DESIGNATION AS PREFIX TO
| 2) ¢ 3) G $) 8 m(3)% | FORM COMPLETE DESIGNATION
1
N \ |
| W 2 vis \ vig N S\ VIR
l $) D A m3 A I
| N\
| $) wr |
m\3/ D
I VI PHOTO CONDUCTOR PLATE |
e e e e e e 4 i
! t
DSIA Sre DSIB DS2A 2R7 0s28 0534 SR8 Ds38 DS4A 2R9 DS4B
NE-8I $390Kk g NE-8I NE- 8 $390k gg NE-8I NE -8} $390K g NE-8I NE-8I $350k g NE-8I
(VIA,Q) (VIB,R) (VIC,E,N) (VID,F,P) (VI6,4,1) (VIH,K,M) (vIS) (vIT)
o ¢ B D b ) . oW I 4
3 4 b q b ci3
5 CRI CR2 cR3 CR4 CRS CRE CR? CcRS 0 tLF '
—& PA |
2RIO SRl SRI2 2RI3 2R14 SRIS RI6 2RI7
$56k $56K $56K $s6k $ 56K 56K $56K S 56K R62 R64
P <
15 - R — i -
SRI8 ;[:st $R30 ;lgn:ﬂ SR4l SR48 gRE2 $R59 CRIa
37500 BINARY A $7500 37500 BINARY B8 37500 2 7500 BINARY 8 7500 37500 | — BiNARY D —— S 7500 % o SionaL
TO NEXT
» - DCA
—1 Ql Q2 — —1 | o3 Qs | — —1 | a5 Q6 | $— —1 | a7 Qs | — '
c2 $Rig +850-0082 1850 -~ 0062 _ srerdcs s R +850-0062 1850 -0062 — sr3edce ca $R42 +1850-0062 1850 -0062 _ srasl oo i $Rs3 +1850-0062 1850 -0062 _ sreosk |
a3k l [ | ]>43K 110 o $43K I ] ‘ 243K T 118 o <$43K | [ l >43K T 1o 200 43K ( ] | 43K T 200
b < I L b r
+ - + - + - + -
ﬂLca :Lw :J ci0
[ I 180 | l 120 [ I 150 [
> + - 2R28 *R2g | * - ZR39 > R4 + -~ $R50 >ps | ¥ =~ ZRel
S: i: 10K 3: 10K 210K i: |o|.? l l $10K E: 10K i: 10K L
SR23 SR34 S R45 $RS6 3600
+ $180 - + 3180 - + >80 - + ® 180 - !
$R22 R25 S CRIO $R33 R36 S $Raa R47 S $RSS | R58 S 1
HA I 33900 39003 ‘ | $3900 39009 ] | ¢ 3900 39003 ‘ | 8 3900 33003 |
7| Y -
K + v + N N S$RE3
: i | i | | | | |
- CRI 4 - CRI2 rRaz 2 + - CRI3 RS54 o + -
CRe + l Res + l a7k 3 | a7k 3 I |
W, | I
T " . : ’
1
R2| <’|-+—+—+->——————J | S -———-——J L__ —+ —_ l—4-—+ ,.__.._...._l
+20V 47K $ +12488BCD -12488CD +1248BC - ~12488CD +12486CD - ~12488CD PPYPLATRRAA -1248BCD !
12
SR2a %% Sr3s** S Rag* * S R57 X *
2 100K $ 100K 2 100K 100K
= -~ 3 - - - 3 -~ - - 3 - - - 14 - -
05245 -D—-53
8CD OUTPUT BCO OUTPUT BCD OUTPUT BCD OUTPUT
A 8 COPYRIGHT (965 BY HEWLETT - PACKARD COMPANY ¢ D

Figure 7-10. A10-Al4 Decimal Counter (05212-6002, 6003)
Option 02, 03
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Model 5245L

02349-1

| UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;

CAPACITANCE

IN PICOFARADS

. REFERENCE DESIGNATIONS IN PARENTHESES

INDICATE LIGHT DESTINATION FOR DS|-DS4.
LIGHT SOURCE IS NOTED NEAR EACH VI SECTION.

3. FOR DSi - DS4, SECTION
SECTION B LIGHTS ON "0

FILLED SQUARE (-) INDICATES CONDUCTING

A LIGHTS ON "I";

ELEMENT FOR DECIMAL "0" (BCD "0000")

5 OUTPUT CODE:

OPTION 02: I= +I8V, O= -8V
OPTION 03: I= — 8V, O= +18V
REFERENCE DESIGNATIONS
AIO — Al4
cC 11— 13
CRI — 14
DSI— &
Lot
Q1— 8
R 1 — 64
Vo
OMITTED: DS5
R3-5

NOTES

THE 05212 -6002 DCA'S ARE USED
02 INSTRUMENTS. THE 05212 -6003 DCA'S

ARE USED IN OPTION 03 INSTRUMENTS. THIS
SCHEMATIC IS FOR BOTH DCA'S. THE ASSEMBLIES
ARE IDENTICAL WITH ONE EXCEPTION. THE
OPTION 02 DCA'S (05212-6002) WITH A "I"
STATE POSITIVE BCD OUTPUT HAVE RESISTORS
MARKED WITH A DOUBLE ASTERISK (¥ %)
CONNECTED TO COLLECTORS AS SHOWN BY

— + — + — LINES. THE OPTION 03 DCA'S
{05212-6003) WITH A "|" STATE NEGATIVE

BCD OUTPUT HAVE THESE RESISTORS CONNECTED
TO OPPOSITE COLLECTORS AS SHOWN BY

LINE.

IN OPTION

TRUTH TABLE

RELEVANT STAGES
BINARY

Dl C|BjA

4 LINE CODE
DIGIT

Vi

O
w

KPRT
FMQT
HNRT
EMQT
JPRT
DLQT
GNRT
CLQT

BS
AS

lo[~Njefo|plu|p~1O
—|—=lO|o|ojo|C|o|o|o|o
olo|l-|-|-|—-lo|lo|olo
olo|—-|-jo|o|—|—{o|°
—to|~|lo|~jo|—|o|—|o|*

Q! COLLECTOR
INPUT TO Q3-Q4

Q3 COLLECTOR
INPUT TO Q5-Q6

Q5 COLLECTOR

INPUT TC Q7
FEEDAHEAD FROM
QI COLLECTOR TO
Q8 BASE
COLLECTOR Q7
OUTPUT AND BIAS

INPUT CIRCUIT

TO DIODE IN Q3-Q4

WAVEFORMS
—_— i 3[als[e]7[e]lo]o0
] 1 1 ] ! [} 1 H
' | | 1 H 1 ! 1 '
— L | ST N N —
; A
— | | 5 |
— N H Pt
T T | 1 i T
1 ! 5 1 1 :
T H 1
— b P P
T N ! o
— b 1 K.
b T : d
—e ki : i -
: 1 b
4 1 ! | ! 1
1 | T \ | 1
[ R A ! A
L A
1 ' I ¥ 1 i 1 ] 1 1 I

05245-D-52






_ _Al6 5MHz DECIMAL COUNTER ASSEMBLY (05232-6010)

Section VII
Figure 7-11

+170V 4|r - > DS6 l
FROM A6(12)
} 47K ;.
Os 03 o7 ol os 02 o6 mo° o5 04 |
I
4 T 6 13 5 2 7 3 9 10
Y — e o % o |
E R2G
0 270K 270K 270K 270K 270K 270K 270K Rk S8« 2"%‘&
+20V &
FROM A6(8) 1 r—w—F———t+t———cd—————F "~ F———w————~—F - _ REFERENCE DESIGNATIONS WITHIN THIS
T TN N e ASSEMBLY ARE ABBREVIATED. ADD
' +20v \ g W T W T A\ \\ \\ T N\ T \\ T N\ T N\ T ASSEMBLY DESIGNATION AS PREFIX TO
| | $ ) via $ ) viB $ ) vic $ jvio $ ) ViE S JviF $ ) vie - $ ) viH 3 )V 3 ) vk | FORM COMPLETE DESIGNATION
| D C D D D C C C A A I
|
| W Y% W A W A W+
S )i S ) vim 3 ) viN - S ) wp 3 ) via |
| B B B B D |
| R NP W 4 |
| S J ViR u $ ) vis 3 )T
: A A o |
! .- —-— Y T __\lPHOTO CONDUCTOR PLATE 1
)
-130v—
FROM A6 (I5) DSIB DSlA DS2B DS2A D538 DS3A DS4B DS 4A
NE-8I W 37 NE-8! NE-8 NE-8I NE-8I m sRe NE -8l NE-8! m 3R NE-8
(VIK,S) 390K (VIJ,R) (VIM,P) (VIL,N) (vViD,Q) 3 390K (VIA,C,E) (VIB,F,H) 2 390K (VIG, T)
) « g L L W bk W W ) 4
TRANSFER_S'
INPUT 1 |
FROM A3SIE -I5vV -5V -5V -5V -15v ~I5V ~15v ~15v I
(R-81/2) { { | { L L
RIS < cRI SRIO RIl < SRI9 R20 < SRI2 SRI3 $R2I R22 < 2RI4 RI5 S SR23 R24 SRI6 RI7TS $R25
1800$ T $ 56K 56KS CRZT $1800 2200% fcm $56K $56k TCR" $2700 27003 TCRs $s6k 56K3 CRGT $2700 27003 TCR? 356K 56K::CR8¥ $2700
,— BINARY A—— —— BINARY B —— ,—— BINARY D —— ,——BINARY C —— 10 outeuT
I AIS TO
] Ala (7)
’ 27 Lc2 4 €5 <R30 <R3l |.C6 C7 <$R32 <R33 [ cs A
Gl SR26 3SR JLC3 SR2s  <SR29 Lca : : 2R
Fir 36k 3iek 7 47 36k Siek Tar 47 3iek 36K a7 L1002k 3ok Far | AIS)
g Q2 L Q4 B s Q6 | g7 Q8
1853 -0034 1853—0034p %!853—0034 I853—0034p 1853-0034 1853-0034 1853-0034 lass—ooW
! |
|
co Lclo <R3a R35 SR36 R37 SR38 SR39 Lcil SR40 SR4 $Ra2 * Cl2 $R43 $R44 SR45 S$RA6 <SR4T s Lo R4S RSO $RSI <RS2 <RS3 2RS4
¥ 500300 ACRS 3900 Siex  Mcrio 25300 3370 ORI 156 50003 3900MMCRI2 Siny MCRI3 3RS, CRI4 | EZ SRES SRIS Wonis :%eoofcms Shee gRals RI7 cag3 F3r MRCRIB SR8 SRS0 eRS . EN32 3350.MCRI Sk
JOOK
]
! +20V +20V +20V +20V +20V +20V +20V +20V +20V +20V i
1
+20V
2RSS SR56 cia csl $rs? RS8 SR59 1 cle SR60 SR6l SR62 R63 R64 R65
Tlooo CR2023500 F 39 39 F S3600ACR2IZ 660 | Siook Tse 300 327k 3100k 12K 3000 %'E;'%ﬂf 39K
|
! ~I5V -15V 1
-8V [
RESET 12
INPUT
FROM A23 (8) -- - - - - -- 3 -5 T - - - - s -~ - TTT = - T T 13 oseas-0-50
BCD OQUTPUT A Al5 INPUT  AI6 INPUT BCD OQUTPUT B BCD OUTPUT D —15v BCD QUTPUT C
TO JII FROM FROM TO JII TO Jit FROM A7(13) TO JIt
AlS (5) Al6 (10) Al7(4) Al5 (6) AIS (31) A15 (30)
COPYRIGHT 1966 BY HEWLETT-PACKARD COMPANY Al§ (3) (AI6NC) (AIS NC) Al (4) Al6 (29) Al6 (28}

Figure 7-11. Al65

MHz Decimal Counter (05232-6010)
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Model 5245L

NOTES

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS

2. FILLED SQUARE (lll) INDICATES CONDUCTING
ELEMENT FOR DECIMAL "0" (BCD "0000"):
FOR DS$i-DS4, SECTION "A" LIGHTS ON "I"
SECTION "B" LIGHTS ON "0"
TRUTH TABLE
4 LINE CODE RELEVANT STAGES
DIGIT| (0=—,1=4) Vi BINARY
pJjcle]a p[c[s]a
o |olo]ofo]Hrs I——
I [olol ol 1 [oMR jeml b
2 |oJof[ I ]o]FNs t——
3 [o]lo] 1[I 1BR |———
4 o[t ]r]o]kat J—
5 [o[ T[] var jn— —
6 [1[1lo]o]eprs n——
7 [t o] 1 [oMpr e —
8 [ 11T T 1T To[ENS el [t
9 LT T TACR e

02349-2

WAVEFORMS

ORN
BLU
BLK
RED
GY
WHT
VIO
BRN
YEL
GRN

Q! COLLECTOR

—»| o' [2|3]|]4|5]|]6|[7|8]9

ol

INPUT TO Q3-Q4 —

B

Q3 COLLECTOR —>

-

o

L

e R

INPUT TO Q5,06,Q7— K LI N

Q5 COLLECTOR
INPUT TO Q8

— I
—

Q7 COLLECTOR

T

(AFTER CLIPPING &
DIFFERENTIATING)

Q8 COLLECTOR —» !

OUTPUT AT PING |
|
1

i

FEEDBACK TO Q3-Q6 — ;
AND OUTPUT AT PINS |

]
|
t
}
'
'
i
]
]
'
]
|
1
|
|
i
i
i
!
i
1
I

T

JEUSE DGR RN EE IO

8V

Sy

REFERENCE
DESIGNATIONS

Al5 (A16)

c =17
CRi-21
DSI-6
Qi-8
R 1-65
v

DELETED®
DSS
R3-5

PHYSICAL LAYOUT
(PLATE 040-3)

A. CONNECTION TO
R2, Vi

> TIE
POINT

- R2
COMMON

ANCHOR
- (NC)

~ Vi
COMMON
(GRN)

05245-D~5I

B. LAMP PHOTOCELL

MATRIX
yio__bsaa
VF Dps4B

Lvie T -
Ym Ds2B ]
Vik  DS2a

V& ossa |

| vé__ 0532 |
2 Ds3B
W DsIA
Vs DSIB







Section VII
+1248 (05232 -6014)

_ - - . Al5,Al6  5MHz DECIMAL COUNTER ASSEMBLY -i248 (05232 -60i2} _ _ _ _ Figure 7-12
ti7ov 2 o |
DS6 DIGITA
l > s L INDICATOR |
|
C 09 o8 o7 05 Q3 | mmm—e o 06 02 04 H oo )
2 5 3 9 I 3 7 2 10 3
A A A AA— A A A AA A AN
| R2A R2B R2C R20 R2E R2F R2G R2H R2J R2K
| 270K 270K 270K 270K 270K 270K 270K 270K 270K 270K
+20V
T NN S S T N Y Y Y U Y O !
| 2\ via 2 viB 2 vic 2\ viD 2\ VIE S\ ViF )\ VI6 2\ VIH 2\ viy ) vik | |
3/ A 3/ A 3/ B 3/ B 3/ B 3/ B 3/ C 3/ C 3/ C B\;/C
| | REFERENCE DESIGNATIONS WITHIN THiS
ASSEMBLY ARE ABBREVIATED. ADD
| A} e\ ViL N e\ VIM A} VIN N >\ viP ' ASSEMBLY DESIGNATION AS PREFIX TO
| s ) ¢ 3) ¢ B m\3) 8 | FORM COMPLETE DESIGNATION
)
' | \
N B4 VIS \ b4 viQ \\ 2 VIR l
| $/) D ) A B3 A | !
| ]
W AT vIT |
| [ 2 D l
VI PHOTO CONDUCTOR PLATE |
] e o o e e e  — —— —— — —— —— T e 1
I}
-/30Vv
DEIA - DSIB DS2A - DS28 DS3A f DS3B DS4A DS4B
NE -8l b3 NE -8l NE -8l S NE-8I NE -8l SR8 NE-8I NE-8I SR9 NE -8l |
(ViA, Q) 3390k @ (viB,R) (VIC,E,N) 390kl (viD,F,P) (V16,4,L) S390Kk M (VIHK.M) (vV18) S3sok W (viT) |
) » ) et e S @
RANSFER S
INPUT
! 3
! SRIl RI2¢< 2SRI5 RIS SRI9 R20 < R23 R24
cRI 3 S CR2 CR3 $ 3 cR4 CR5 S S CR6 CR7 2 2 CR8
$RI0 56K 56K $R13 RI4 3 256K 56K Rz RIS < $56K 56K S Sral R22 < $56K 56K S $R25
22200 21800 27003 $2700 39009 23900 22009 31800 ! 0
& 1
T ouTPUT
b+ | — — |+ — — —¢ —  +—t +— +— b —t— 4 +———1r———1
,—— BINARY A——n\ ,—— BINARY B — ,———BINARY € —— ,—— BINARY D N
? 3
C c2 c3 ca c5 3 c7 cs
| 225 22 245 | Y24 27 27 7= ¥ 27
R26< sRa7 4 —q R28¢ SR29 R30¢ SR3| R323 <R33
| 16K'$ $I6K |—_ 20K S 220K 27k S $27k 16KS Si6K
[ ] + || [ ] ]
Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 1
% 1853 -0034 |553—0034? | %853-0034 1853 0034 mass—ooaa 18530034 p 18530034 1853-0034 '
A/ 1
+
1 L<|'~—+-—-0---'-—+ ——t—— - — - — - — - —
| _
i .
C9 <R34 SR35 <R36 * >R37 l 33 <R38 | 2R39 SR4A0 SQR4I CRI3 <R42 QR43 <R44 SR45 SR46 <SR4T -4 < R48 <R49 SR50 SR51 ¢$R52 <¢R53 SR54 < R55
26002100 333008MCRY | 235% ACRIOS5500 23000 {CR'Z Siook 347 21000 PR 222k 33000 o Acria $3900 $I000 347 33 CRIS S22k $100K 2470 ACRi6 $2700 322K $1000 237" 35600MCRIT
l =4 22
T
| Fr— bt — b — t— bt — t— +—+ [— + ¢
|
2R56 <SR57 Cla cI5 2R58 <$R59 <R60 LCi6 <RSI cl7 SR62 3R63 SR64 SR65 SR56 SR67 SR68 [
::36001:470 Acregcris | Gl ¥39 CR202470 $36003100k T56 390 | F33 CRz| $27 $i5k Yerz2 $27k $82004CR232 270 $27k $ iook |
FEEDAHEAD —»
|
|
<— ENABLE
- - — - —_ -t —_ — —- — — - —_ — —_ - -— —_— — —_— —_—— -] am 05232-D-41
6 7 8 9 T 12 3 14 5
BCD NC INPUT 8CD + 20V RESET BCD BCD  -/5V
OuTPUT OUTBPUT INPUT OU“EPUT OUTDPUT
A

Figure 7-12. A15, Al6 Decimal Counter (05232-6014, 6012)
Option 02, 03
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Model 5245L

NOTES
| UNLESS OTHERWISE INDICATED : 6. THE 05232-6002 DCA'S ARE USED IN OPTION 02
RESISTANGE IN OHMS: INSTRUMENTS (*" STATE POSITIVE BCD OUTPUT).
CAPACITANCE IN PICOFARADS THE 05232-6003 DCA'S ARE USED IN OPTION 03
2. REFERENCE DESIGNATIONS (N PARENTHESES INSTRUMENTS (1" STATE NEGATIVE BCD OUTPUT).
, E THIS SCHEMATIC IS FOR BOTH DCAS. THE ASSEMBLIES
INDICATE LIGHT DESTINATION FOR DSi- DS4.
A e i NoTED NenR BACH V1 SEETION. ARE IDENTICAL WITH ONE_EXCEPTION. THE OPTION 02
DCA'S (05232-6002) HAVE RESISTORS MARKED WITH
3. FOR DSI - DS4, SECTION A LIGHTS ON "I" DOUBLE ASTERISKS (% %) CONNECTED TO COLLECTORS

SECTION B LIGHTS ON "O AS SHOWN BY — + — +— LINES. THE OPTION 03 DCA'S
4. FILLED SQUARE ([ll) INDICATES CONDUGTING (05232-6003) HAVE THESE RESISTORS CONNECTED

. D1C TING TO OPPOSITE COLLECTORS AS SHOWN BY — — — = —

ELEMENT FOR DECIMAL "0" {BCD "0000") oS

LINES.
5 OUTPUT CODE:
OPTION 02: 1= +18V, 0= -8V
OPTION 03. I= -8V, O= +I8V
REFERENCE TRUTH TABLE
DESIGNATIONS -
4 UNE Cope | RELEVANT STAGES
Al5, Al6 DIGIT i BINARY
bJc]B]A plclB]|A
ci1-17 0o |olo]|o]|o|kerT
CRI — 23 i |olo[o] 1 [FMaeT
Dsi—6 2 |o{o] 1 {o0]HNRT
Ql-8 3 oo |1 ]emar
3 1 68 2 {o|1]0]ofJrRT
5 10| 1]0] 1 |bLar
6 0] 1] 1] 0]GNRT
0M|TTED=Rgsg 7 o |1 [ [cteT
8 | 1| 00| 0| BS bt —
9 | 1] 0] 0] 1| AS | —
WAVEFORMS
Q2 COLLECTOR —[oi[2|3[4]s]e]7[e]s]o
] ] ] ] ' 1 1 ! 1
1 t 1 [ ! 1 ] 1 !
INPUT TO Q3-Q4 ! !
e e i
Lo . ] !
Q4 COLLECTOR — | ! I - E |
INPUT TO Q5-Q6 —= | i A A N
i ] T
I ' ' | 1 ] !
Q6 COLLECTOR — i T Vb | b
I
! [ [ 1
INPUT TO Q8 — b R
b T H 1 H T
FEEDAHEAD FROM ! [ i -
Q2 COLLEGTOR TO —*>h_d 1 . : L
Q7 BASE 5 T ! ro
| | [ 1
COLLECTOR Q8 S —— f !
OUTPUT AND BIAS —= 1 1 1 1o b L
TO DIODE IN Q3-Q4 A
INPUT CIRCUIT [
05245-D-54

02349-2



Section VII
Figure 7-13

Al7 DECIMAL COUNTER ASSEMBLY (52454-65C)

- - —_———
p— S -15v
l > OV QI0 QI3 -6V
o’ 2N2455 gANTTEO% !
’[ | RSF y ! EMIT FOL (CONDUCTS AT 4) B39 |
I : A —> -6V e 2,4,6,8.,0 — 7 N\
= I ¢ R6| Ql2 -6V R
100 2N709
c25 —1V GATE B
OILF Y I " (CONDUCTS AT 2,8) R57 CRI8
c26 750
NOTES C29 T'OUJF 00 ———f\ > ~ g,
OILF ¥ Qll -6V R} !
| UNLESS OTHERWISE INDICATED" 1 o 2N709 CRI9 !
RESISTANCE IN OHMS ) GATE B R56 L |
CAPACITANCE IN PICOFARADS (CONDUCTS AT 6,0) 3730 ~ SRo8
INDUCTANCE IN MICROHENRIES —i5V 1 430 i I
FROM —g—2 o 15V I Tg23 T
2 FILLED SQUARE (M) INDICATES A7(13) l l =V
CONDUCTING TRANSISTOR o3 c27 CR20
FOLLOWING RESET (BCD =0000) Ionur T oie —1av Losa cris T 550
-V R62 <3
= $560
68 c2s
T.otur—‘ s <
! —1v 1 1 CR
I - 17 REFERENCE DESIGNATIONS WITHIN THIS
v < ASSEMBLY ARE ABBREVIATED. ADD
-6 ASSEMBLY DESIGNATION AS PREFIX TO
_ ~ FORM COMPLETE DESIGNATION
(COND AT GATE A RI (COND AT GATE A SRS5 -1 -
c2 1,3,5,7,9) 510 2,4,6,8,0) 2430
INPUT 1000 /
FROM 13 Y1 L6 L7
A21{29) Al ’/ v a7 a7
(MAIN } ) R o -1 . .
GATE) | y CR2 A A " :
('~} < P4
REFERENCE | -6V —rw—g eV ¢ Rze  Ra7 2538 2336 ar !
DESIGNATIONS g N ) 30
4700 4700 3 ~lv > sy
NO PREFIX 1€
PREFIX Al7 ° < -1
Cit-13,15 ci-29 © =11V =11V , ) [} —1V "
CRI-20 L L3 « N [ [ s [ N $Ras ouTeUT
Li-9 < 2RIE ; SR20 Cl2 gR30 R35 8 CI5 - R4! S $33 rd
aQl-13 47 47 " 2530 & 3240 $1000 10003 22 e 3303 L NEC TRANSITION 4 Al6(8)
R8 RI-62 | xc3 | c7 'y 8 cl : © VY, Qo !
| Tiso SR3 RIO S 150 ) e 'S . gs0- |
¢ 200 200¢ 4: 4 c2i 0i58
CRI3 82 AMPL
b
2 r‘ 2 [ | U ool | Q5 Q6 J ] ' Q7 Q8 t ] 4'7
3 | > Q !
& C4 SR4 2»809 3 C6 o €8 $RIT  2N709 R2! ¢ CIO gg’ :;Rgc’) 2N709 2N709 gR3s _LcCl6 clg $R42  2N709 2N709  R46g C20 ov
COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY < 22 $1200 > 22 o o 15 21800 18002 15 @ 8 D B 820 T60 15 $1800 c C 18003 15
A " s o o L ;J
i c\i CR4 3 w o CR9 ] o p /F L ( CRi4 ] | |
o J s :
| ' |
CRe RIS RI8 CRIO, R23 R32 ¢ $R37 R40 R43 Ra7$  CRI5 Spas
3R350 2660 gus% 2200 CR8 2700 CRI 2200 30009 $ 3000 470 2200 2700 476
L2 cR3 —15vV ) -15V gy La —14V-1aV 15V 1 -I5V -14v-14V —I5v l * -5V L8 -5V q ~I5v Lo
e} c5 <R7 1.0 c9 <RI9 Cl4 ::R33 3.3 Cig :: R44 3.3
370 $33 680 25! 270 25! r[27o 251
’l\_lr T—o 4 b
| 1
| -14vV-14v -15v —14V -1av -5V -5V —14v -I5v —19v i
\— FLIP-FLOP A — \——FLIP-FLOP B— \—— FLIP-FLOP D — N—— FLIP—FLOP ¢ —
L
-15v S$R25 $R39 $R50
IRO':(‘ ::|0K I:IOK < 10K
RI3 SR24 $R38 SR49
ci ORI 22000 $ 2000 2 1600 #2000
posiA o] 1000 g 2 S
4
(R=312) "y Nc" ¢ v NC ]
'O'U; IZ‘TTEP_OINT 5 - - T 5 BCD_ OUTPUT ——A\— 3 i 78 TIEPOINT f
oca ResgT BCD OUTPUT A 05245-D11A8C BCD OUTPUT B 620 .C():IlﬁF I [D BCD OUTPUT € 05245-0-12ABCD
PULSE FRoM  TO AiB(12) TO Aig(13) = psSiA(F-8) TO Al8(14) €
A231(8)

Figure 7-13. Al7 Decimal Counter
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A18 READOUT_ ASSY (5245L-4B) SERIES 604 (NOTE 1)

Section VII
Figure 7-14

- - - WAVEFORMS
AT7K
F‘E'o.’avAs_“_z%__.“?ov +170V —WWAv—y DS6 (DIGITAL INDICATOR) | Q! COLLECTOR —*| 0 l ! | 2 | 3 I 4| 5 I 6| 7] 8|09 I o
— ® , S e A A R

+2°V—-§1—”'20V 8 INPUT TO Q3-Q4 —» R K« Kk K .L L h_sv
FROM A (8) Q N A R

SV —T e (5V R2F es coLtector  —» [ 1 |1 f_ o ¢ L I
FROM A7 (13) P +20V V—AAn—d (I ' .

27 270K INPUT TO 05,0607— KL 1 1 K - S__sv
~sov—24—e 130V - - - R S T S P !
FROM A6 ‘ Q5 coLLECTOR —» [ I 1 1+ T | I

) o)) VID VIE A —
3 D \ INPUT TO Q8 — Lk : k_ av
{ 1 1 i i 1 t ] | ] ¥ 1
NN ‘ | Q7 COLLECTOR — [ 1 1 | oLy rr
b3 OUTPUT AT PING  __, L S N N A
/B ! (AFTER CLIPPING 8 A
| DIFFERENTIATING) I R A S A AU S
[ o
VIR l Q8 COLLECTOR —% ———F1— 5 ! i i :
FEEDBACK TO Q3-Q6— ~————— . —
| A VI PHOTO CONDUCTOR PLATE | AND OUTPUT AT PINS A
1 e JN AUp—
-130v -130v ~130v
R7
DS2B pS2A DS3B 3a DS4B DS4A PHYSICAL LAYOUT
ne-s I 390K NR%g NE-8| 8 NE-81 NE-8!
- (ViM P} (VIL,N} — (VID,Q) C.E) _{VIB,F, H) (vIG,T) A CONNECTION TO B LAMP PHOTOCELL
B 4B D up ) ¢ c| R2, Vi MATRIX
! ORN c | Vi Dsaa
5 Colme JTTL
TRANSFER v BLu ¢ | Wi oses
INPUT | BLK R
FROM | SRIO SRil SRI2 3RI3 < RIS RI7 8 | v Ds28
A3SIE(R-8 7, ) | 56K 256K 256K $56K 3 56K 56K RED —rom=o— -
+20V +20V +20V +20V GY B | vin DS2A
L R
WHT o] _i‘@__D_SZ“_,
e > |1
I 6RN a | Vi bpsia
Q2 Q4 Q6 Y _ _V_I; ______
1854-0003 Q3 1854-0003 Q5 1854-0003 o7 1854-0003 | YEL A | vis DSsIB
1854 -0003 1854 -0003 1854-0003
|
|
R29 R3?7 R4S 4 LINE CODE | RELEVANT STAGES
51K 9 51K SiK pigiT| (0=—.1=+) vi |AMPLIFIER
-15v -15v -5V -15v b(clB A pfclela
AMPLIFIER B AMPLIFIER D AMPLIFIER C i o lolololo]Hps
”~— » -~ I I [o]o]o] 1 ]omr  j—
' R30 R38 R46 2 [olo] I [o]FNsS| |ecmme
| 9l D sl 3 [ofjol i} t]BLR |me——
- 15V -15v -15v -15v a Jo[1]r[o] KoT emimmm E
S$R25 S R33 2 Ral 3 Ras s fol i]i[1[Jor ummmi
$100K $100K $100Kk $100K 6 [1[1]o]o]eps| |
_{ 7 [t ol 1] cMR e i
12 CY 3 - 9 13 T4 13 ~ 76} 8 J 1] 1 1] of ENS e pm—
INPUT BCD INPUT B BCD INPUT D BCD INPUTC BCD 9 [T [0 T [ VAR el e
A OUTPUT  FROM AI7(5) OUTPUT  FROM AI7(3) OUTPUT  FROM AI7 (I} OuTPUT
FROM A7 (15) A B
NOTES TO JI(1) TO I {2) TO {27 TO J11(26)
| REFERENCE DESIGNATIONS WITHIN READ- 3 REFERENCE DESIGNATIONS IN PARENTHESES
OUT ASSEMBLY ARE INCOMPLETE; TO INDICATE LIGHT DESTINATION FOR DSI-DS4;
FORM COMPLETE REFERENCE DESIGNATION, LIGHT SOURCE IS NOTED NEAR EACH VI
ADD ASSEMBLY DESIGNATION A!8 AS PREFIX SECTION.
TO INDICATED DESIGNATION. COPYRIGHT 1965 8Y HEWLETT-PACKARD COMPANY REFERENCE DESIGNATIONS
4 FiLLep sQuUARE () INDICATES CONDUCTING
2. UNLESS OTHERWISE INDICATED: ELEMENT FOR DECIMAL “0" (BCD" 0000").
RESISTANCE IN OHMS;
CAPACITANCE (N PICOFARADS CRI-8
DSi- 6
Qi - 8
RI- 49
Vi
05245 -D -~ 27ABC
OMITTED:
DS5
R3-5,2331,39,47
Figure 7-14.

A18 Readout
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Section VII

Figure 7-15
A8 READOUT ASSEMBLY +1248 BCD (05245-6001) SERIES 604 (OPTION 02)
+7ov A
FROM A6(12) 47'K DS6 (DIGITAL INDICATOR)
1
1 QG 1
1
R2A
+20V —AAM—4
270 COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY
+2ov 2. i0v
FROM A6(8) | 1
AV S T 3V 1
FROM A7(13)
REFERENCE DESIGNATIONS WITHIN
READOUT ASSEMBLY ARE ABBRE-
-isov 4 _ _ _ ___| viaTED; TO FORM COMPLETE .
FROM A6 (15 SRE SR7 2R8 DESIGNATION, ADD ASSEMBLY
) SIS gu 2390k DSIA DS28 [ 390k DS2A DS3B m 2350k Ds3A DS 4B DS4A DESIGNATION A8 AS PREFIX TO
NE-81 9 NE-81 NE-8I NE-81 NE-8I NE-8I NE-8I NE-8I INDICATED DESIGNATION
1 _ o (VIK,S) (VIJ,R) _ . Vim,P) (VIL,N) — (viD,Q) (VIA,C,E) _ o (VIB,F,H) (VIG,T) +20V
Anp €2 B @B O D Cp €c
R66
750K
BCD
TRANSFER —AAA P OUTPUT
INPUT . R56 +20V €
FROM | L X L L L L L L 120K To Ji (1)
A3SIE(R-8%) RIO S SRil RI2 S SRI3 RI4 S SRI5 RIE S SRI7
56K 9 $ 56K 56K 2 $56K 56K 3 T’ 56K 56K fssx
" +20V +20v +20V +20V +20V +20V +20V +20V Qi 8CD
s OUTPUT
| :ERZ‘/ R32 g S R35 R40 g :& R43 R48 :& 1854-0003 RGBS F
7500 7500 $ > 7500 7500 & $ 7500 7500 ¢ oK Toun(2)
+20V 2
= - = — = -
A
C R51 \l:::>
— 47K R72 +2ov
CRII 27K
[ 1 R65 |
7500
8 14— ey Lo OUB‘I(;PDUT
| CRI2 RS2 Mo S
| _ 47K R73 100K TO Jii(26)
¢ . 33K
— O \\VN—
CRI3 +20V %
R53 QIO
47K R74 1854 -00
27K 03 |
B CRI4 |
+20V
1 Q3 20 +20V +20V
[} AA 4
1854 -0003 1854 —0003 VWA— ¢ R54
507 u CRIS 47K R75 RE2 RE4
150K 7K R77 47K 7500 R70
INPUT 5 ——AAA 18K 100K 1 8CD
9 ) | 1 P —— A OuUTPUT
FROM AI7(15) 4 +20V CR24 H
,8525003 R29 S 1859_0003 - TO Ji(27)
51K 5 CRI6
R26 D R55 "
2600 47K R76
-15v -15v Q5 Q7 o 27K +20v |
1854 ~0005 VWY 1854 ~0003 M ¢ W Qo
AMPLIFIER A -I5v AMPLIFIER 8 R36 n R44 ] CRI7 1854-0003 R71
-— ° 150K 150K e
R22 R30 L <
68 9! L Q6 3 Q8 -
B2 1854-0003 RA%3 (854 -0003
'N;UT 13 -15v -15v R34 Ra2 csnge
FROM AI7(5) 2000 ~15v 2000 S8V
AMPLIFIER D i
INPUT 15 -15v -15v AMPLIFIER C 1
D - T L -15v
FROM AI7(3) cl L <R38
OIUFT $9) 3?6
mgm 14 15V -15V
FROM AI7(1) . - - - - - - - - - _ - - - - - - - - - - _j 05245-D-25A8
Figure 7-15. Al8 Readout (05245-6001) Option 02
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Model 5245L

02349-2

NOTES

I UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

2. REFERENCE DESIGNATIONS IN PARENTHESES
INDICATE LIGHT DESTINATION FOR DSI-D$4.
LIGHT SOURCE IS NOTED NEAR EACH VI SECTION.

3. FOR DSI-DS4, SECTION A LIGHTS ON "I";
SECTION B LIGHTS ON "O"

4. FILLED SQUARE ( [ll) INDICATES CONDUCTING
ELEMENT FOR DECIMAL "0" (BCD "0000")

5. OUTPUT CODE:

OPTION 02: |= +I8V, 0= ~8V
TRUTH TABLE
REFERENCE DESIGNATIONS 4 LINE CODE | RELEVANT STAGES
e pieITho = -, 1= ) [ BINARY
' D]C|B|A bJc|8]a
. o [ojolo]o][kprT
CRI — 25 I [ololoTl i [rmor
DSI — 6 2 [olol 1 ]oluNRT
Q I — Il 3 Jofo| |1 femar
5 :_ 2 Jo|1|o0]o0]|JrRT
5 o[ |o] I [oar
6 [o[ 1T 1 ]olenRT
poy— 7 [ol 7T 1 Joter
CR9, 10, 18-23 8 |1 10]O0JO| BS o —
DS5 9 oo 1] AS jred e
R3 -5, 23, 31, 39, 47
50, 57 —6l, 63
DELETED:
R25, 33, 41, 49
WAVEFORMS
QI COLLECTOR —»[o]li1[2]3[a}5[6]7[8]9o]0
1 ] 1 ' ] [] H ]
1 t 1 [ ] H I !
INPUT TO Q3-Q4 H H
Q3 COLLECTOR — | : rL !
INPUT TO Q5-Q6 —= | i P |
! i 1 1
] ! 3 1 | !
: T ! —
Q5 COLLECTOR —>i ! i —L i ! i
!
INPUT TO Q7 —_— | o
) T T 11 v
FEEDAHEAD FROM ' I !
QI COLLECTOR TO —* k. ] j R
Q8 BASE ; o : T
] ] !
COLLECTOR Q7 —t + |
OUTPUT AND BIAS —™ 1 | I ! b '
TO DIODE IN Q3-Q4 N A
INPUT CIRCUIT A T T R B

05245-D-57






AI8 READOUT ASSEMBLY -1248 BCD (05245-6003) SERIES 516 (OPTION 03)

Section VII
Figure 7-16

4
+170V A
FROM A6(12) Rl DS6 (DIGITAL INDICATOR)
1 e O
] (o} 03 7 o] Os 02 Qs WO 0s 04 1
1
R2A R2B R2C R2D R2E R2F R26G R2H R2J R2
+20V —AM—@ +20V —AM—@ +20V —AMA—@ 20V —AW—@ +20Y —AN—@ +20V —AA—@ +20V —AA—@ + 20V —AA—@ +20V —AA—@ +20V —AN—§
270K 270K 270K 270K 270K 270K z*rox_‘ 270K 270K 270K COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY
—rf———F———f——— 4 —— — 4 —— — 4 — —— t — — - — — - — — 4 —
| ($x)via G;x vis Ga vIC EE)‘ viD GE)‘ VIE GE)‘ VIF EEX VIG GE)‘ VIH GE)‘ vid GEX vIK |
| D (¢ D D D C “ C A A |
6
+20vV  —d—420v > 9 v
FROM A6(8) | | A VIL 2 VIM Sy VIN x) V1P 3x)via | 1
B V' B B D
-isv eisv | ] [ i
FROM A7 (13)
| S VIR N VIS :;)\ vIT |
X ey A VI PHOTO CONDUCTOR PLATE B3 A e
- - —-—_ - Y Y Y _______| REFERENCE DESIGNATIONS WITHIN
| READOUT ASSEMBLY ARE ABBRE-
~130V VIATED; TO FORM COMPLETE _
S R > R7 R RO DESIGNATION, ADD ASSEMBLY
FROM ASUS) osi8 g 33igox 0SlA DS2B oy $350k DS2A ps3s w3 Soox  Ds3A DS4B g  $3gox DS4A DESIGNATION AI8 AS PREFIX TO
NE-8| NE-81 NE-8| NE-8t NE-8I E-8I NE-8I NE-8I INDICATED DESIGNATION
1 i (VIK,S) (VIJ,R) A § (VIM, P) (VIL,N) B 5 (viD,Q) (VIA,C,E) 5 (_: (V1B,F,H) (VIG,T) +20V
¢
75
BCD
TRIA';P;SUETER AN y § 8 o QUTPUT
* ” R56 E
FROM L 120K +20v TO 91 (1)
A3SIE (R-8F) sl b b4 BLL Ri2 S s RI3 RI4 S ;:gls Ri6 s A7 1
$ $ 56K $ $s 56K $ 56K $ $ 56K R6T )
\ +20v +20V +20v +20v +20V +20V +20v +20v 7500 s _BCD
I $RI9 R24 3 $ro7 R32 $ $ras R40 3 SR43 Ras & 1854-0003 444 > ouTPUT
$7500 7500 2 $ 7500 7500 2 $ 7500 7500 2 $ 7500 7500 3
) +20v 100K TouI(2)
—o - 3 *— - - —e -
[+ . R5I \:::>
R60 +20V
4 47K R57
CRIt 57K 120K
L g M 1Sy R65 1
- 7500
B8 < +20v " ljop _BCD
I CRI2 VW OUTPUT
R52 R&9 G
| 47K R58 100K 70 Ji1(26)
¢ » 10K .
¢ ® VWA
+20V \! :
CRI3 Rel.
R53 Qlo
47K -
-5y 1854-0003
e |
- b d
] 2 cRi4 taov +20V I
Q3 I
I AN AN
1854 - 0003 vV 1854 —0003 W RS54
R20 u A n CRI5 47K R55 7500 R70
INPUT oK ! — 2K N 100K 1| B8CD
A r ¢ A OUTPUT
FROM AI7(i5) Q2 Q4 H
> >
Rals 1854-0003 Reog 1854 -0003 ¢ TO JiH(2T)
< 9 o] crie
RI8 R26 !
2000 -15v 2000 -15v Q5 Q7 +20V 1
\ 1854-0003 ¢ 1854 -0003 VWA ¢ Q9
| -1V AMPLIFIER A -15v AMPLIFIER 8 Raa [ CRI7 1854-0003 RTI
15K
R22 R30 ) L
e ” Q.ooo6 R4S 18540 %003
: A
INPUT |5 . sV 1854~0003 5iK2 CR19
B R34 R42 5.6V
FROM AI7(5) 2000 -15v 2000 -15v |
AMPLIFIER D
IN[P)UT ISI -15V -15v AMPLIFIER C !
- -15v
FROM AIT(3) | c3 9
4 R38
OluF T 29 e
'NSUT 14 -15V -5V
FROM AI7(1) . - - - - - - - - - - - - - - - - — = o 05245-D-42a
Figure 7-16. A18 Readout (05245-6003) Option 03
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Model 5245L

02349-1

NOTES

I. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

2. REFERENCE DESIGNATIONS IN PARENTHESES
INDICATE LIGHT DESTINATION FOR DSI(-DS4.
LIGHT SOURCE iS NOTED NEAR EACH V! SECTION.

3. FOR DS!-DS4, SECTION A LIGHTS ON "!
SECTION B LIGHTS ON "0"

5

4. FILLED SQUARE ([l ) INDICATES CONDUCTING

ELEMENT FOR DECIMAL "0" (BCD "0000")

5. OUTPUT CODE:
OPTION 03: |= -8V, 0= +|8V

REFERENCE TRUTH TABLE
DESIGNATIONS 4 LINE CODE | RELEVANT STAGES
DIBIT| (0= +, 1==) [T~ BINARY
Al plc(B]A clB | A
c 3 0 Jolo|o]|o|kerT
CRI- 19 i Jololo]|l |FveT
gs:—ﬁ 2 o]0 |1 ]0][HNRT
R 1-71 3 |o|o| |t |EMaT
Vol 2 o] 1]0]|0|JPRT
5 o] 1]o0] ! |oLar
OMITTED: 6 |0l 111 ] 0LlGNRT
oa e 7 o] 1] 1] [cleT
R3-5, 23, 3I, 39, 8 |1|o]o]|o] .S —
47, 50, 62 9 |1]o]o|1 ] as —
DELETED:
R25, 33, 41, 49
¢, 2
WAVEFORMS
Q! COLLECTOR —[o0]i[2]3[4]5[6]7[8)o[0
1 ' [ ] H 1 1 t 1
1 1 | t ' 1 } ! 1
INPUT TO Q3-Q4 —= L A I | N HE
i A R R =
Q3 COLLECTOR — | L | [ ! !
INPUT TO Q5-Q6 —» | i P
] 1 1 1
! + ' ' i ! f—
Q5 COLLECTOR ~ — | po P b
oo b i i
INPUT TO Q7 —_— ! i
et )
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Section VII
Figure 7-17

NOTES

I. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

2. ASTERISK (%) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

3. DC VOLTAGES WITH:
LEVEL—PRESET
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Figure 7-17. A19, A20 Input Ampl
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A2! FUNCTION CONTROL ASSE_MBLY {05245-6015) SERIES 628

NOTES
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A22(9) 26 e ASSEMBLY ARE ABBREVIATED. ADD INDUCTANCE IN MICROMENRIES

ASSEMBLY DESIGNATION AS PREFIX TO £ TABLE ON OVERALL DIAGRAM
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Figure 7-18

Figure 7-18. A21 Function Control

7-35









A22 GATE CONTROL ASSY (5243A-65R) (SERIES 516 ) _ __ +1TOV —130v
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Section VII
Figure 7-19

NOTES

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES

FILLED SQUARE (Jl]) INDICATES
CONDUCTING ELEMENT AFTER RESET
AND HOLDOFF BUT BEFORE GATE
TRIGGERING

ASTERISK (%)} INDICATES SELECTED
COMPONENT

DC VOLTAGES WITH.
SENSITIVITY—CHECK
TIME BASE—IOMS
FUNCTION——MANUAL START

REFERENCE
DESIGNATIONS
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L -3
Ql ~ il
RI - 39

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY

This drawing is intended for the operation
and maintenance of Hewlett.Packard equip-
ment and is not to be used otherwise or
reproduced without written consent of the
Hewlott-Packard Company.
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Figure 7-19.
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Section VII

Figure 7-20
A23 SAMPLING CONTROL ASSY _ (5243A-655) (SERIES 430 ) __ - - V¥EE_—
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Figure 7-20. A23 Sampling Control
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Model 5245L
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A24 CRYSTAL OVEN ASSY (5243A-69A)

A25 OVEN CONTROL ASSY

(5243A-65T)

A24 CRYSTAL OVEN ASSY

Section VII
Figure 7-21

A25 OVEN CONTROL ASSY
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ov +~— FEEDBACK AMPL—— 375 | T.oisur WM 1500 o 180U R3gs (I0) : SWEEP .5uS/CM
oy o . 3
ov IMC
R7S RISS 'LCIS (3) = == — — — ——<«-GROUND PLANE ) 1-13 A35 ~ P
x 10003 133 'E)ssur / ov R3T S
SRI ov e ov (o) 1803 R38 imc PIN 13
21800 i RI9< 10} ov c24 1300 3 |i-12
0SsC 3 7 ( WA AS
62003 Q4 (to) R32 30
RI6S  ClI / | AL
Ql 3 =~ 1853-0009 R26 1800 AL o ——> A28 \NIAN
/45y ] .755 0009 1800% 39 cls R2ss  cas3 sy OV 25 (3)
1 OIUF - 1000 R30 F
R3 R4 Y1 /-.8V SL 3500 o .0lu
390 390 4 ; j -10.5Y 4 er27 14 R33 ™~ ey
A AAT—— AN — ~6.9v (BOUH ~Q3 R20 R28 £330 8.5, 3600 \\/ a7 1 nlls M
-6.9v l L \L b 3.\ 1853-0009 589 9100 SR34 1853-0009
] c2 Cc3 V- $910
R2S ]
22003 ~°U'§T '°'UFT ~°63UFT 8 suF @ c20 25V ¢ra9 Q6 PINS I1 8 12
ov  ov ov ov -6.2v Ic . -/8V oy 1000 s93v| (.~ $ 2700 1853-0009
@ 3 n m cg ~3NV o LA Y - B5V (03’,'—%_ { \
4 ez 100 S I
CRIA AGC reg c7oL OVF 1000% OI5UF o oV 3909 R35S = N
DETECTOR RS RE 39003 350 21600 513
ooy 0 acc 2 3! +20V LS
7V creVMLca Les ov (DEC)  |8OUH -15 420V | A
I ! = ~r PIN 14 v
Twr Towr oy o ¥20V (DEC) coe 1t il | =T T
ov ov ci6 TRIG INPUT AMPL 4TUFT] mOv IMC
A (3) () «—AGC FEEDBACK -OIUF Q5 (3) 2 =18 a7
7 1< 18530009 TRIG 4 (14) NOTES
ggZIELRLEy‘?gRDE\?SGYN “Ié%"ia‘é"%”v'firso; L|9 PART OF A4 REFERENCE DESIGNATIONS t UNLESZ,S%ZEFEW'.?‘EOLN&'CATED:
TO FORM COMPLETE DESIGNATION, ADD ACKARD COMPANY -- -- . :
ASSEMBLY DESIGNATION A26 AS PREFIX COPYRIGHT 1965 BY HEWLETT-F NO PREFIX | PREFIX | PREFIX | PELETED: CAPACITANCE IN PICOFARADS,
TO INDICATED DESIGNATION ov ov | This drawing is in':ndod lfor thok ezuu'ion PREFIX A24 A25 A26 A26C21,22,27 2. AZ6 ¢ ECTE
(3) () and maintenance of Hewlett-Packard equip- A26CR3,4 . IS CONN D TO TWO SOCKETS,
! ment and is not to be used otherwise or PoOER S16— c2-4 |[ci-7 fei-7 |ci-27 ' MAN SOCKET DESIGNATION IS XA26-1,
T T I reproduced without written consent of the | ] CRI gRl CRi-8 CRi-2 END SOCKET (OVEN) DESIGNATION IS
- |‘3_L _Ll—l Hewlett-Packard Company. ‘__/r _ i é4| R'IT-I 4 gll —_|40 g|| : 3 XA26-2.
4+ L 44 >——AM—0 EXT FREQ STD (IMC) z 3. ASTERISK (%) INDICATES SELECTED
- ‘_\:/" 5 v RI -38 05245-D-35ABCDEFG COMPONENT.

4. DC VOLTAGES INDEPENDENT OF FUNCTION,

Figure 7-21.

A24, A25, A26 Crystal Oven,
Oven Control, Oscillator
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Section VII

Figure 7-22
L A27 MULTIPLIER ASSEMBLY; 1-10MC (5243A-65C) SEE NOTE |
X2 MULTIPLIER
Ql
2N2048 X5 MULTIPLIER
Rt C! 2N%g4a
(MC 4| 1500 OWF lome AMPLIFIER 1
INPUT A1 Q3 |
FROM I 2N2048
A26(14) | c2
| |50T \;C;g
-
ov ! ca  C19 IOMC OUTPUT
3fek | olvF 240 |2 70 A35
| b3 clo L Cl4 ¥ (GATE 29)
> RS 4700 L C20
$5100 .OIUF 330
R9 2 ci5
> RI2
2200 ;>9|oo OIUF 1
RI3 !
ov ov ov 2200
! 5
ov -
' re T L ]e
100
Ne - AAA ov ov ov
_ -15V DECOUPLED 4
-5V IS -
AT Re i
OIUF
100 T
ov
REFERENCE
DESIGNATIONS NOTES
I. REFERENCE DESIGNATIONS WITHIN MULTI-
PLIER ASSEMBLY ARE INCOMPLETE; TO
ci - 20 FORM COMPLETE REFERENCE DESIGNATION,
LI - 6 ADD ASSEMBLY DESIGNATION A27 AS PREFIX
ar - 3 TO INDICATED DESIGNATION.
RI -1 2 LI-L2; L3-L4; L5-L6 ARE MUTUALLY

COUPLED.

3. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS;
RESISTORS 1/74 WATT

52451/ MULT -A27/408
05245-D-19

Figure 7-22.

COPYRIGHT 1964 BY HEWLETT-PACKARD COMPANY

A27 Multiplier
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A28 DECADE DIVIDER ASSEMBLY

(05232-6009) SERIES 544

Section VII
Figure 7-23

COUNT -OF - FOUR

QUTPUT TO AS

-5y 2 .
FROM Ai7(13) Cc3
TOI#F
SR2 2R3 2RI2 RI6 < R25 2 R28 2 R38 SR4l < R43 2 R5|
3100 +I13V 31800 31800 31800 <1800 32700 $2700 $56K  $2700 32700
| ,——— BINARY A ——— ,——— BINARY B ———— ,~———BINARY D ——— ,~——— BINARY C ——— 2
151 %g T
NC 82 13
LAY
—_—
Ql Q3 Q4 Q5 Q6 b Q7 Q8
l 1853-0034 I l 1853-0034 1853-0034 I 1853-0034 1853-0034 I | 1853-0034 1853-0034 l
cal <R4 RI3S ce | cs RIT R26S co | cull $SR29 R398 ci2 cs.l <Rra4 R52< ~LCI6
+i3y A 13V 56T 3I0K IOKS 56 ea-[ 210K 10K 68 | 82T $i2K 12k $ 130 100 T $I12K 10K S 130
FROM A6(7)
|
\11(:7 :;C|O %3\:
REFERENCE DESIGNATIONS WITHIN THIS T3° 8¢ 2]
ASSEMBLY ARE ABBREVIATED ADD 82 RO Reo R23 Rae
ASSEMBLY DESIGNATION AS PREFIX TO cs CRH
FORM COMPLETE DESIGNATION > S ZRg SRI4 RIS S SR27 R30< 2 R4 R45< R4T < 2R
38803 2000 2iio | cR3 33300 33003 33300 2700% CR8 3300 21003 68 3756 $33%
W W 1 1 *cmo W
ci +13Vv CRI +13V CR2 +13V +13Vv CRS5 +13V  2R22 +13Vv +13v CR7 +13V  ¢R34 +13V +13V +I13V +13Vv
56 $1000 $S1000 .
ne I l
! Rl CR4 CRS
2700
+ 13V
INPUT i€ SR6 R9 RIS RISS SRI9 SR24 R3IS R353 $R37 $R42 $R46 R49 RS0
SIG FROM c2 22k 22K 22KS 27K S $22k $22K 22K 3 22K$ 3 22K 23000 222k 22K 22K
226 (i-11) 82 ]
-15v =15V -15v +i3v -15v
- - - . - [ - = 5 -7 -7 78 - 7 - = 8 - T 79 - -
RESET RESET RESET RESET RESET RESET RESET RESET
NC NC NC NC NC NC NC NC
REFERENCE
DESIGNATIONS
NOTES COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY
!. UNLESS OTHERWISE INDICATED: A28
RESISTANCE IN OHMS; 05245 -D-37ABC
CAPACITANCE IN PICOFARADS cl-16 . 7-23
CRI= 11 Figure T-23,
Ql-8
Rl - 53

COUNT-0OF-ZERO
OUTPUT

A28 Decade Divider
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Section VII

Figure 7-24
__ _ - _A29 THRU A34 DECADE_DIVIDER ASSEMBLY (52124-65C) NOTE ) (SERIES 628)
—1sy 12 -I5v
FROM A7 (3) RI R
No Lo i5v -15v -15v -5V Ty sV 15y
o) . % é | |
Ri4 R20 S R26 SR32 R37
i R43
FROTA‘iZ(-/) +13V 6800 6800 68002 96800 $6800 26800 680072
SISV BINARY A —— —— BINARY B ——— ——— BINARY D —— ——— BINARY C ——— ORT % TR
5 _y OUTPUT TO GATES
R3 N A35
) ]
8
¢ ° °°$ 4 5 COUNT-OF-ZERO
‘ 4 ) ) OUTPUT TO AS
c3 L. R4 < ol Q2 RIOS ¢4 L ce SRIS Q3 Q4 R21S c7 | R27S Qs Q6 R33 Ci2 SR38 Q7 Q8 R44
50 T 47K 1850-0062 i850-0062 47K$ aso]‘ TI50 247K  1850-0062 1850-0062 47K 1507 f;oﬁiﬂ,(? 1850-0062 1850-0062 47KS (307 "R300 347K 1850-0062 1850-0062 47KS 509N
RS < >Rl RIS < R17 RI9S 2R22 R28 & R29 R3 > R34 R392 S R40 R42S »
' oK $ 2K 82009 3,900 39007 | 26k oK 3,900 3,900 a0 1302 $3,900 3,9003 ghas :
1 RIS R 30 R4
0
+i3V +13v = +13v | +13v 2 +13v 200 +13V
A<C5 +13Vv TC8 a~Ccll
c2 150 240 +13v 1O L
FOR A29, .| 110
INPUT FROM I
A28 (13)
8 CR3
FOR A30-34 CR2 CR4
INPUT FROM 1910-0015 1910-00I5 510- & N
a5 1 ECRI sy 0015 'I 390 '
' 1910-0015 13V +13v |
+13V
R24
68K CRS
S R2 SRI2 SRI3 SR23 SR25 R3538 R3 S
347k Sak R2 R23 Res 1910-0015 6 SR46
3 47KT sy 13V 47K $47K
3 6 EI3 - e~ ~ 7o T s~ n-- I F
RESET RESET RESET RESET R RESET
(NC) {NC EXCEPT (NC) ( NC EXCEPT (N SR oy (V&) (NC EXCEPT RESET RRoM A2s04)
A3l, A32,A33,A34) A3l A32, A33,A34) A3, A32 . A33,A34) A3 ,A33, A34) (NC EXCEPT AZ2)
NOTES WAVEFORMS RESET WIRING REFERENCE
DESIGNATIONS
1 REFERENCE DESIGNATIONS WITHIN THIS RESET PULSE (NOTE 1)
ASSEMBLY ARE ABBREVIATED. ADD QI coLLecToR  —[o |12 |3[4a|s[e]7[8l 9]0 RESET (NEGATIVE) ci-14 COPYRIGHT 1964 BY HEW!ETT->ACKARR COLPANY
ASSEMBLY DESIGNATION AS PREFIX TO NUMERAL | p|N CONNECTIONS CRI-5
FORM COMPLETE DESIGNATION INPUT TO Q3-04 —» K A N Ak Kk _sv Ql-8
o} 3 13 10 | Rl - 46 05245-0-21
3corLector  —[ | | J 1
2. UNLESS OTHERWISE INDICATED: N I ! s [13]1o] !
RESISTANCE IN OHMS wWputToQs@eQ7— kK k. Lk sv 2 3 iz ] 0l
CAPACITANCE IN PICOFARADS
Qs coLLectoR —» [ v | [T 3 6§ [12 |10
INPUT TO Q8 —» h— _ K_ av 4 3120 2
5 6 |12 ]1w0] 2
Q7 COLLECTOR  —» | ] f >
OUTPUT AT PIN 4 N | € 3{B]s
(AFTER CLIPPING 8 — 7 7 s 1139 |2
DIFFERENTIATING) .
Q8 COLLECTOR —» _____—Ji L 8 31|69 2 Figure 7-24. A29-A34 Decade Divider
- B - 9 6 |12 |9 |2
FEEDBACK TO Q3-Q6 —b 7-47/7-48







Section VII

Figure 7-25
A28 A29 A30 A3l A32 A33 A34
1=l __3 ooa l3___ 71 ooa [5__ 8| ooa |s 8| DDA |5 e ooa |s obA 5 s[ ooa
I o E =10 1 <0 [T +10 +10 +10 +10 +10
i
osc —’Z ____________________________ 1 _— | - | - — t | -_—— | 1 -_—— | - | i -——
2277 Ap7 Y ! '. | % ' ' i l
- | 1
Lia[ Mo 2 | i ! ! ! : ' ! !
X10 ! i : i ! | \ ! :
-- \AN AF) acl L Wi v _ _ 1 PL M «! F L ol _ B
INHIBIT INHIBIT L
GATE 7 ov GATE 8 ov :
RI7 |
¢l 47K c2 ca
220 220 220
iIT4 nl a iL it
AN Lt} 1AY LAY
! CR8 RIS
| RIES 180K R24 ¢
47K$ 47K 3> >
iOMC IMC 100KC 10KC +eov 1KC 100CPS +20v |ocps ICPS +20V ICPS
re ™~ N N 7 2 ANA— +20V »2- OR 8 J orR N\ g 2 WA~ +20v4»2- Y R J \AA— +20V oz- ™~
MULTI- PERIOD 3| k20 MPs MPS V| R3S s urs V| Rs2 wrs !
4700 | 4700 4700
AVE AMPL RI9 < R35< R5| ¢ !
Qi 47003 c3 47005 co 47009 cIs
2N383 1o 110 Ho
Bl IT4 Bl al It it
| +20V -5V La 1T »| Lt LAY K
16(48) R R2 CR9 CRI2 CRI5 CR2I
510 2700
;’531‘0325"9 GATE 7 (100K Py} GATE 8 (10K Py) GATE 9 (K Pa) GATE 10 (100 Pa) GATE Il (10 pp)
fraioe BT
EMIT FOL
CRI Q2
2N708
+13V
. +13V ]
- +13V +13v +13V I
<7 R56 |
S .8 56K MPS AMPL
N CR23 Qlo
-9 300 P = 2N708
10 GATE 27 GATE 26 GATE 25 GATE 24 GATE 23 GATE 22 GATE 2| R5? MULTIPLIED
] radl RSk a  DERIOD'SIC
Qe | H—=2I Q3 ov Q4 ov Q5 ov Q6 ov Q7 ov o8 ov Q9 ov MULTI- PERIOD
em 8 oo 3 1850-0062 1850-0062 1850-0062 1850-0062 1850-0062 1850-0062 1850-0062 ov R58 AVE TO A2l
g.“_'< L 03 FERRITE BEAD 2000 (TRIG AND
[xy=) Ql ol GATE 21)
wZ | S~ 24 b} 4 >t > ) b ov 1
> -%-—. 25 cRé | CR? crio | CRI3 | CRI6 | cRIS L\ cRzz | \ ,
£ 2RI SRI4 SR22 >R30 > R38 SR4 3
° | 526 S STk SIsK $15K 215K j’lsk j'nsx LF SEL-FREQ AMPL
Al 527 -1sv GATE 29 GATE 28 27—3?o~4'n|2 26 —M;ms 25 TRe) Sres 24 —a%r‘»nsl 23 W’RBS 22 % ¢ R47 2l - SR55 e
<
asl 2829 3000 310K 3000310k 30003 10K 3oooﬁ.|ox 3000 3 10K 3oooi,|o»< 30008 10K +13v 2N708 +13V SEL FREg AMPL
—_—
R59 R64
+20V aa +13V +13V +13v +13V +13v +13V +13V 3000 Rel 2000 2n708
Ad) REFERENCE DESIGNATIONS
:20(:) ) *+20V | WITHIN TIME-BASE CONTROL : . . - : e —— WA AN ‘ +13v
ASSY ARE ABBREVIATED; TO RE0
AH FORM COMPLETE DESIGNATION, 2000 !
+13v 2HL o413y | ADD ASSEMBLY DESIGNATION !
FROM A35 AS PREFIX TO INDICATED ov -
A6 (T) DESIGNATION
L oY Ve Res T2V SELECTED
-
¥ 5 B
= RES (GATE 3)
-5V — ~ 5V 2000 AL
FROM |ayt
o, T, ov g (041942
,50)
[ - - — . - _ . - _ _ - - — - - — -
COMPONERT LOCATION (5243A-65J),FROM BOTTOM-FRONT NOTES A35 TIME BASE CONTROL ASSY (5243a-654)
AN CRS\ DOT INDICATES DIODE CATHODE
OZO\ Q4 Oas Ol OQ7 O (OQ9 oalo | UNLESS OTHERWISE INDICATED: REFERENFEN COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY
10 MC Q25 N0, & 0%, < O T O RESISTANCE IN OHMS DESIGNATIONS
OUTPUT— am] 0 0@03 P S\ —\%5 Cor Ko = CAPACITANCE IN PICOFARADS "
© S e o bl |
SEL FR ; 1S, & : _
OUTPUT BEAYTS At c0otiR o R oY oo O o0 o , 2. ABBREVIATIONS: Chi-23 as246-0-2388C
J MPS= MULTIPLIED PERIOD SIG ol-12
=18 MPS Py = PERIOD AVERAGE Zes
+13v OUTPUT RI-6
3. SEE TABLE ON OVERALL DIAGRAM SHEET |
P - FOR COMPLETE DESCRIPTION OF GATE
CR! INPUT CONTROLS

Figure 7-25. A35 Time Base Control
7-49/17-50






-5V =R
FROM A3SIA (F-10)

-15v

FROM A7 (13) ")

+170vDP
TO A3SIE (F-3)

+13V

FROM A6 {7) —)

BCDB AI0{14) ——————

BCDA AI0O (6)
+170V=R
FROM A3SIE (F-10) W
+170V=R
FROM A3SID (F-i0) "\
A2SIF (F-1),

TIEPOINT A3SID (F~4) «———
MU ENABLING (+170V}

A2SIC(F -2},
TIEPOINT A3SIE (F-4) +— ——

DP ENABLING ( +170V)
A8 DP2 .
A8 DP3 = 5l . A
A8 DP4 ‘i 4 IR 2| | -
PLUG-IN BIAS Sl 3l -] 2| @ 2
AISIB (F-71/2) Do o] B x| ?
X ot Bl 2| 2l 2} E] &} B %
aé g 2| 3| 3|3 % 3| 2] ®
N \ N N\
7 9 1 3
29 3 33 35 37 39
‘\ g v v N /
AU U NN . S B
L_j c 5 al =z —‘(% =
3 4 gl x| ¥l o £
L. AISID(F~1)
" sI16 INPUT
- 130V
FROM A8 (15)
A2l GC6 +————
6c4 | 6c2
A2 | A2)
6C5  G6C3
REFERENCE A2l A2l
DESIGNATIONS
J6-8, 11

+170VMU
TO A3SID (F-3)

+20V FROM A6 (8)

——— A22{13) START

SIG

——= A22{14) STOP SIG

10 MC
. ; é FROM A35
>
ol 2 al | «f @ GATE
=z 2 Wi Jb Tl X INHIBIT
Tl > »-,LE”F‘P A22(I0)
| = T [ =
Il T L1 I T
5| 3|___ 33 }__z B [
J6
N A A N / _
15 7 19 ) (Pbﬁ%
COMPART-
4 43 ! MENT)
(VRN /
- N S _ — _I
=
& %(3 z ;
ot o > =
gl Z| & TIME BASE SI6
S| mf S A35 (AD)
N
2l Elz
2 2| 2 < J7
hrotiapiy |
[ aux a)
L. J8
T gL
[AuX B]
L= ReseT az3 @)
L= HOLDOFF A23 (I0)
L MANUAL RESET 423 (9)
L A2i(GC-1)
~I15V=R-(T.1.UNIT ON)
SITUATION A

+ 170V
FROM a6(l12)

l———— A2SiA (F-1)

~I15V=R«(T.I.UNIT ON),
SITUATION A

TYPICAL
TERMINAL F:f’s""
ARRANGEMENT @',
FROM
Alg
(8,9)

i
1
100 1 10!
27l

FROM
Aig
(10,11}
FROM
Al6
(13,14}
I
2
3

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY

This drawing s intended for the operation
and maintenance of Hewlett-Packard equip-
ment and is not to be used otherwise or
reproduced without written consent of the
Hewlett-Packard Company.

—————— -
| DIGITAL {
| RECORDER
| S 1
FROM FROM FROM FROM
Al4 A2 A10 As
(6,9) (6,9) (6,9)
FROM FROM FROM FROM
Al Al3 All A9
(6,9) (6,9) (6,9)

S
™
o
w
<)
(N
=}
]
o
o

FROM FROM FROM
Al5 Al3 All
(13,14 (13,14) (13,14)
FROM FROM FROM FROM
Al4 Al2 A0 A8
(13,14) (13 14) (13,14
NOTES

. ABBREVIATIONS

SITUATION A = IRRELEVANT VOLTAGES APPEAR
IN OTHER MODES OF OPERATION

SITUATION B = DIFFERENT SIGNAL MAY BE
SUPPLIED BY DIFFERENT PLUG-IN UNIT
DP = DECIMAL POINT
DR = DIGITAL RECORDER
MU = MEASUREMENT UNIT
T.I = TIME INTERVAL

REFER TO NOTES ON FIG 7-2
FOR ADDITIONAL ABBREVIATIONS

CONNECTORS VIEWED FROM WIRING SIDE

Section VII

Figure 7-26
A3SIF (F-10)
—= INHIBIT SI6
FROM DR
NEG REF
FROM
"' A7 (8)
POS REF

FROM
A7 (10)

X nes pRINT

COMMAND
FROM A22 (5)

05245 -0 - 33ABCD

Figure 7-26. J6, J11 Connectors

7-51/17-52



Section VII

Figure 7-27
. AlO AIlLAI2, A3, Al4 DECIMAL COUNTER ASSY (5212L-44) SEE NOTE 2 {SERIES 401) WAVEFORMS
— - - :in - - - -
N
170V ———4———— =+ 170V | C TOR —>
Fom AB(12) Q! COLLECTO .O.'.!21,3!4.5.6.7|81.9.0
( l 1 | | | i | ' { t
¥ INPUT TO @3-Q4 —sh_t K A 1 Kt K K sv
;RZO(EAVAG(S) +eov ! | [ | | ; | ! 1 ; |
]
s 1 Q3 COLLECTOR —» ! | ; i : I
] I 1 1
NEY, =15\ ! INPUT TO Q5,Q6,Q7—® ko1 1 | K 1 K 1 i _sv
FROM A7(13) ! b I ! b 1
| Q5 COLLECTOR —» R Lo
-130V ——————= - 130V oo | T
FROM A6(I5) INPUT TO Q8 I B i h_ av
i 1 i | ] 1 i i | 1 !
Q7 COLLECTOR — [ 1 1 1 I
OUTPUT AT PIN4 > Vo T T
(AFTER CLIPPING & LR S
DIFFERENTIATING) | I 1 1 1 | | | ' t )
( 1 '| || ‘ T 1 ¥ t II L
i Q8 COLLECTOR — +——1 | R R
] | FEEDBACK TO Q3-Q6— ————+ kL 1+ + . |
) . I\ AND OUTPUT AT PIN5 | i i 1 ' i 1 1 | | 1
. 3 — —
~130v -130V
DSIA R6 DsSiB8 DS2 A R7 DS2B DS3A R8 DS38B DS4A RS DS4B
NE-8I 390K [l NE-8! NE-8I 390K M NE-8! NE - 81 390K mNE-8I NE - 81 390K JINE-8]
(VIJ,R) (VIK,S) - (VIL,N) (VIM,P)  — (VIA,C,E) (VID,Q) 4 — (Vi6,T) (VIB,F,H) g —
A ai Y 2 @B Dap €0 cp @c
!
| CRI cRr2 CR5 CR6 CR7 CR8 \
TRANSFERA
INPUT
FROM RIO RI I RI2 RI3 > RI4 > RIS > RIG RI7
A3SIE(R-8)) 56 K 56K sy % 56K % 56K 56K % 56K 56K %56?(
SISV -15v -5V sy -15v -isv Z)sv
RI8 R26 R29 % R37 RO 2 R48 RS52 é R60
7500 $7,500 7,500 ¢ $ 7,500 7,500 $7,500 7,500 7,500
1/2W) (172W) (172 W) (172 w) (172 W) (172 w) (1/2 W) (172 W) 10
+ SIGNAL
OUTPUT
} | TO NEXT DCA
i c5
RIS & Ql Q2 R27 110 Q3 Q4 R38 R41 Qs Q6 R49 R53 < Q7 Qs R6&1 1
L co
| €2 3 43K 1850-0062 1850-0062 ?43«%% R30° | 1850-0062 1850 -0062 %4“ j—ﬁg 'CIST-“K 1850-0062 1850-0062 3 43K i3 oo T 2K 1850-0062 1850 -0062 § 43K 812
L- [ ] 43K [ ] [ ] | REFERENCE
L L DESIGNATIONS
lJ_. c4 > C7 X Cclo
130 200 130
cl-13
R23 R25 L >R34 k38 R45 R47 R57 SR59 CRI-13
3,900 3900 3,900 R 3,300 3,900 3,900 3900 3,900 ~
R20 ) nes R28 o ) R39 R42 R RS54 i N i R62 DSt -6
SIGNAL 10K 10K R3| 10K 10K $R50 10K S 10K ! Qi-8
INPUT cl 8,200 + 20V 8,200 ) ' RI - 62
+ 20V
PRECEDING ;| 110 +20V +20v +20V +20v +20v +20v +20V © +20v v
DCA L OMITTED
8
saTE R2( $ oz Ra3 $ -1sv cRIz Bss *°
INPUT CR9Y -Kmox% 4 CRIO «T100K x cru nooxﬁ x
(NC) R22 R33 SR44 R5)
47K 47 $ a7k 68K
+20V — BINARY A — +20v — BINARY B —/ +20v ~— BINARY D — +20V 2%% — BINARY C —
- ITé
: {¢ 1
CRI3 * R55 ¢ SR56 ]
2 | v I00KS $47K
RESET — 4 — — 2 _ o |
FROM AZ3 (8) sy oV 4y 13
BCD OUTPUT BCD OUTPUT BCD OUTPUT BCD OUTPUT
NOTES D
TOVll TO VI TO JII ToJn
|. REFERENCE DESIGNATIONS IN PARENTHESES INDICATE LIGHT DESTINATION PHYSICAL LAYOUT
FOR DSI- DS4, LIGHT SOURCE IS NOTED NEAR EACH VI SECTION -
4 FOR DSI|-DS4, SECTION A LIGHTS ON I, A CONNECTION TO B LAMP PHOTOCELL 4 LINE CODE | RELEVANT STAGES
2 REFERENCE DESIGNATIONS WITHIN DECIMAL COUNTER ASSY ARE INCOMPLETE, SECTION B LIGHTS ON "0 R2, VI MATRIx -he - AR
TO FORM COMPLETE REFERENCE DESIGNATION, ADD ASSY DESIGNATION —HATRIA piGIT | (0= = 1=4) [ BINARY
AIO, All , A12, Al3, OR Al4, AS PREFIX TO INDICATED DESIGNATION, 5 EILL‘[:-:ENTSO%SEDégLA'LNQBEA(ngDQ%'(‘)%%S;'NG vic_ 0S4A plc{B|A D ] c ] B I A
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Figure 7-27. A10-Al14 Decimal Counter (5212L-4A)
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Figure 7-28. A15, Al6 Decimal Counter (05232-6002, 6003)
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Model 5245L

NOTES
| UNLESS OTHERWISE INDICATED : 6 THE 05232-6002 DCA'S ARE USED IN OPTION 02
RESISTANCE IN OHMS; INSTRUMENTS ("1" STATE POSITIVE BCD OUTPUT).
CAPACITANCE IN PICOFARADS THE 05232-6003 DCA'S ARE USED IN OPTION 03
2. REFERENCE DESIGNATIONS IN PARENTHESES INSTRUMENTS (') STATE NEGATIVE BCD OUTPUT).
= THIS SCHEMATIC IS FOR BOTH DCA'S. THE ASSEMBLIES
INDICATE LIGHT DESTINATION FOR DSi-DS4.
LIGHT SOURCE 1S NOTED NEAR EAGH VI SECTION. ARE, IDENTICAL WITH ONE EXCEPTION. THE OPTION 02
DCA'S (065232~ 6002) HAVE RESISTORS MARKED WITH
3. FOR DS| - DS4, SECTION A LIGHTS ON "i"; DOUBLE ASTERISKS (% %) CONNECTED TO COLLECTORS
SECTION B LIGHTS ON "0O" AS SHOWN BY — + — +— LINES. THE OPTION 03 DCA'S
(05232-6003) HAVE THESE RESISTORS CONNECTED
4. FILLED SQUARE (. ) |N"D|§ATES (%'ONDUC"TlNG TO OPPOSITE COLLECTORS AS SHOWN BY — — ——= —
ELEMENT FOR DECIMAL "0" (BCD "0000™) LINES,
5. OUTPUT CODE:
OPTION 02: [=+I8V, 0= -8V
OPTION 03: i=-8V, 0= +I8V
REFERENCE TRUTH TABLE
DESIGNATIONS RELEVANT STAGE
4 LINE CODE £
Al5, Al6 DIGIT Vi BINARY
p[c[B[A plcl]ela
cCli1-15 o [o]o|o|o0][kerT
CRI — 26 i [ofolol 1 [rmar
Dsl— 6 2 O]l o] 1] 0][HNRT
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3:‘55 2 [o|1]0]|0]JPRT
5 o[ (|o]| I |oLaT
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3 1 1 1 1 ] 1 ' t
( 1 | ! ' H 1 ! 1
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] N T B A
Q3 COLLECTOR — | 1 [ !
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) 1 3 3
1 : ] I i ! !
Q5 COLLECTOR — | b | !
1 | 1 H H : |
INPUT TO Q7 — ' i P A
1 H 1 1
FEEDAHEAD FROM ' A P
QI COLLECTOR TO —* K ! | ,
Q8 BASE ! | H : : \
1 1 b
COLLECTOR Q7 - — ; i
OUTRUT AND BlAS —> i | | 1 ! I '
TO DIODE IN Q3-Q4 oo ! o
INPUT CIRCUIT A b
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