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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 f urther certifies that its calibration meesurements

are traceable to the U. S. N ational Bureau of Standards to the extent
allowed by the Bureau's calibration f acility.

WARRANTY AN D ASSISTANC E

All Hewlett-Packard products are warranted against defects in
materials and workmanship. 'fhis 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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SERVICE MANUAL

MODEL 5245L
ELECTRONIC COUNTER

SERIALS PREFIXED: 628-

This manualapplies directlyto@ Model 5245L Elec-
tronic Counters having serial prefix number 628.

SERIAL PREFIXES NOT LISTED

For serialprefixes above 628, a change sheetwill be
included with the manual. For serial prefixes below
628, refer to 5245L Operating and Service Manual
serial prefixed 544.

OPTIONS

This manualwith changes described in Section V also
applies to Options 02 and 03.
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Foreword Model 5245L

TIANUAT 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 @ Vtodet 5245L Electronic Counter. Seven sections
of information are included as follows:

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

Section II discusses detailed theory for the circuits
used.

Section III outlines a performance check procedure
to verify operation.

Section tV 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 is 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 yourElec-
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.
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Model 5245L Section I
,Paragraphs 1-1 to 1-10

SECTION I

CENERAT INFORMATION

I-I. INTRODUCTION.

L.2. DESCRIPTION.

1-3. The HP Model 5245L Electronic Counter is a
high-frequency general-purpose electronic courter.
The Model 5245L measures frequencies from 0 to 50
Mfu, periods from 1 p. sec to 10 seconds, period
averages from 10 to 1001000 periods, the ratio of two
frequencies, andthe multiplied ratio of hvofrequencies.

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

a. Decade scaling to 1Og 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 to drive
digital recorder (HP Model 562A), digital to analog
converter (HP Model 580A/581A), remote readout,
or data processirg; equipment (1-2-2-4 code; L-2-4-8
code available (see Section V).

€. Display storage whichpermits readingto bedis-
played while new count is made.

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

f. Eight-digit display using rectangular (narrow)
digitat display tube s; 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.

1-5. The Model 5245L features solid state design,
low power consumption, small size (5-1/4 ineh panel
height), lightweight (32 1b), easy conversionforrack
mounting, and modular plug-in circuit boards for
simplif ied maintenance.

I-6. INSTRUMENT IDENTIFICATION.

t-7. EachModel 5245Lis identified bya 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. AII 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 VL 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 thatmodi-
fication. If a change sheet or 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.

I.9. INSTALLATION AND OPERATION,
1-10. Installation and operation procedures are
covered in Sections tr and III of the Modet 5245L Op-
erating Manual. An explanation of the Counterts con-
trols and connectors and a self-check procedure is
included in SectionVI of this manual (see Figures 6-1,
6-2, and 6-3).

02349-1 1-1



FREQUENC Y MEASUREMENTS

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

Gate Time: l prsec to l0seconds indecade steps.

Accuracy: r 1 count r time base accuracy

Reads In: kllz 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 f requencies.

PE RIOD AVERAGE MEASUREMENTS

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

Periods Averaged: 1 period to 105 periods in
decade steps.

Accuracy: t 1 count t time base accuracy r
trigger error. *

Frequency Counted:
1 and 10 period lKz to 10 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 t<IIz to 10 MHz

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

SeIf Check: Gate time is 10ps to1 sec (periods
averagedof 100 kHz); counts 100 kHzfromthe
time base.

RATIO MEASUREMENTS

Displays: (ft/tZ) times period multiplier.
Range: f1 - 0 to 50 MHz. fZ - 0 to 1 MHz in

single period. 0 to 300 kHz in multiple period;
periodi averaged 1 to 105 in decade steps.

Sensltivity: 0. 1 v rms, each input.

xTrigger erroris less than +0.370of oneperiod ; periods
averaged for signals rvith40db or better signal-to-noise
ratio.

r* After 72 hours of continuous operation.

Accuracy: + 1 count 9f f1 r trigger error* of fr.
f1 is frequency applied to the decimal countels
(enters Time Base Ext. jack on front panel);
f.2 is frequency applied to decade dividers
(enters Signal Input jack).

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

SeIf Check: Period Average Setf Check applies.

TIME BASE

Frequency (internal): 1 MHz.

Stability: Aging Rate - less than 3 parts in 109
per 24 hours. r* As a Fupction of Temperature:
lessthan 12 parts in 1010/'C -20'C to +55"C"
As a Function of Line Voltage: Iess than + 5
parts in 1010 for +!\Vs change in line voltage
from 115v or 230 v rms.

Short Term - less than 2 parts in 1010 ,*,
withmeasurement averaging timeof one sec-
ond under constant environmental and line
voltage conditions.

Adjustment: Fine frequency adjustment (range
approximatety 4 parts in 108) and medium
frequency a{justment (range approximately
1 part in 10o) are available from the front
panel through the plug-in hole. Coarse fre-
quencJ adjustment (range approximately 1 part
in 100) 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, l0 Hz, 1

Hz, and 0" I Hz which are interrupted by
manual reset; 10 kHz to 10 MHz available
continuously in a1l functions; 1 kHz available
continuously for all functions except 100K
period average; stability same as internal time
base; 5 volts p-p rectangular wave with 1000
ohm source impedance at 1 MHz and lower; 1

volt rms sine wavewith 1000 ohm source im-
pedance only at 10 MHz.

Front Panel: 0.1H2 to l MHz in decade steps;
selected by Time Base switch; availability as
defined under Output Frequencies above; sta-
bility same as internal time base; I v p-to-p.

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

GENERAL
Registrqtion: 8 digits in-line with rectangular

NixieQ tubes and display storage; 99,999, 999
maximum display; total width of B digit display
including illuminated units annunciator and
auto-positioned decimal point indication does
not exceed ? inches.

Section I
Table 1-1

Model 5245L

Table 1-1. Specifications
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Section I
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-
ingwhichthe gate maynot 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 Sensitivity - 100 mv rms.
Attenuation - Step attenuator provides ranges

of 0. 1, l, and 10 volts rms.
Trigger Level Adjustment - Front panel con-

trol has + 0. 3 volt trigger level range on 0. 1

volt position, r 3 volt range on 1 volt posi-
tion, and t 30 volt range on 10 volt position.
A preset po s it ion automatically centers
trigger level at zero volts for all positions
of attenuator.

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

Coupling - ac ordc, separate BNC connectors.
AC coupling has 600 vdc, 0.022 g,f 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. hrput
resistance under overload conditions (ap-
proximately tentimes minimum sensitivity)
will be greater than 100K ohms on 0. 1 volt
range, and approximately l 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 L-2-2-4, r?lr? state positive. 4-

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

"0" State Level: -Bv.
"1." State Level: +18v.
Impedance - 100K, each line.
Ref erence Levels:

Approximately +L7v, 350 ohm source.
Approximately -6. 5v, 1000 ohm source.

Output is suitable for systems use or output
devices such as 6g Model 580A and 5B1A
Digital-to-Analog Converters and includes
the decimal point and measurementunit for
@ slZe. Digital Recorder.

Print Command - +13v to 0v step, dc-coupled.

Cable Connector - Amphenol 50-pin 57-30500,
1 required.

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

Weight - Net 32 lbs (L4,4 kg)with blank plug-in;
shipping, 40 lbs (18,2 kg).

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

Accessories Furnished -@ fOSOgACable, 4 feet
Iong, male BNC connectors. Detachable
power cord, 7-l/2 ft (2040 mm) long, NEMA
plug. Circuit Board Extender.

Dimensions:

rcTES

drfisroi3 n rrcH8 u0 tHrLLrrcrtis)
irt,rrrx*crrr,rcrro q__
- .il c.arrt *'er{ rcluDrlc rrrr,rDD I (a) rc

crr uk *rcNt
@ ra cn rrcss

OPTIONAL AND SPECIAL FEATURES

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

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

Remote Operation: AII 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
Iow level, -15 volts dc at 5 ma per gate. Con-
trol may also be achieved by using an external
-15 volt dc supply. The position of the deci-
mal point andmeasurements unit maybecor-
rectly illuminated from the remote location,
using +1?0 volts dc from the internal or an
external supply.

Cable Connector: Amphenol 36-pin 57-30360,
2 required.

-f.- relr.z:+--]
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Model 5245L Section fI
Paragraphs 2-1 to 2-10

sEcTtoN il
PRINCIPTES OF OPERATION

2.I. INTRODUCTION.

2-2. This section describes horv the Model 5245L
operates. Basic circuitsused in the counter are des-
cribed first (Paragraphs %3 through 2 -24). Operation
of decimal counters and decade dividers is thoroughly
discussed in Paragraphs 2-25 through 2-35. A dis-
cussionof basic counter functions isgiven 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-L22. ) -

2-3. THE DIODE.
2-4. GENERAL. Semiconductor diodes are used in
signal-handling circuits and in pover supply rectifier
and regulator circuits.

2-5. THE "OR" GATE. TVo 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 shorvs some OR
gate configurations.

2-6. THE "AI.ID" GATE. The AI.ID gate or coincidence
circuit is a multiple-input circuit which requires the
presence of all input signals to produce an output.
Figure 2-18 shows anANDgate configuration in which
an input signal is passed only when a properly polar-
ized control voltage is applied.

2-7. THE "INHIBII" 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-
IIIBIT gate is the series gate shown in Figure z-LC.
If thediode is biased offrthe gate is closed, and pulses
do not reach the decade divider or decimal counterl
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 shonrs a limiterwhich prevents the nega-
tive peak of a pulse from going more negative than
about -0. 6 volt. 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. CLAIVIPER OR DC RESTORER. The clamper or
DC restorer is a circuit which establishes either the
positive ornegative peakof awaveformat a particular
DC reference voltagel in other words, it provides a
definite baseline voltage f or the wavef orm. Figure 2-1E
shols a clamper which provides a baseline of about
+20 volts for a negative pulse.

02349-1

2-10, REGULATOR. A diode regulator uses either
the constant reverse-bias breakdonrn voltage charac-
teristic of a breakdown diodeorthe constant fonpard-
bias voltage drop characteristic of a silicon diode.
Power supply reference voltages are generally pro-
vided by breakdorpn diodes which maintain a constant
voltage when supplied with a reverse-bias voltage
greater than their specified breakdorpn voltage. Regu-
Iated voltages can also be provided by a fonvard-
biased silicon diode which maintains a constant 0.6 to
0.8volt drop. Figure 2-1F shorps connections forboth
types of diodes.

A. "Or" Gate

D-
B. "And" Gatg+ C. "lnhibit" Gate

s_

D. Limiter E. Clampel +2oV

-v (> -0.8v) -v (>-s6v)

REGULATED } REGULATED

ry-s6v
-o.8v

F. Regulator

Figure 2-1. Basic Diode Circuits

2-L



Section fI
Paragraphs 2-11 to 2-18

2-II. THE TRANSISTOR.
2-t2. 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, Irl the folqu/ing 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
Iocate circuit faults butdo not attempt todescribe horv
transistors work internally.

2-13. BIASING AI.{D CONDUCTION. VACUUM tUbCS
and transistors are functionally similar. Irr the tube
a small grid-to-cathode voltage controls a larger
plate-to-cathode current flow. In a transistor a small
base-to-emitter current controls a large collector-to-
emitter current. A comparison of basic vacuum tube,
NPN transistor, and PNP transistor operation is
shown in Figure 2-2A; indicated current represents
conventional florv of positive charges external to the
transistor and is not intended to indicate florp of car-
riers inside the transistor structure. Notice that ilre
effect of emitter-base-collector voltages is totally
reversed between NPN and PNp transistorsl circuits
which are arranged for an NpN transistor usually func-
tion normally for a PNP transistor if supply voltages
are reversed.

2-t4. AMPLIFIERS. As witl vacuum tubes, three
basic amplifier types are available (figure-Z-2l) ,
These amplifiers maybe used alone orin combination
to form complex circuits.

2-15. FLIP-FLOP. The flip-flop is a bi-stabte two-
transistor 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 shorrn in Figure 2-gA, e1 is initially con-
ducting heavily; its collector voltage is only slightly
negativel a near-zero voltage is supplied to the base
of Q2 (junction of R2?-28 divider). -ine 

voltage drop
across R24 produces a sufficienily negative voltage
at the emitter of Q2 to hold e2 cut off. With e2 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 t1 the positive input pulsecutsoff el;
the Q1 collector voltage goes negative and drives ez
into conduction (R2?-R2B divider to e2 base); the e2
collector voltage and the Ql base voltage (R1g-R20
divider) then become considerably less negative, per-
mitting Q1 to remain cut off. The R26-R2?-R2B
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 t2 cuts off e2
and starts a sequence of events which 6nds with el
conducting and Q2 cut off. Note that a positive input
pulse has no effect on Ql if it is already cut off. A
negative reset pulse applied to the base of et returns
the flip-flop to its initial condition (e1 conducting, e2cutoff). The diode CRg removes the negative pulse
from the differentiated square wave input. Wilhout
this diode, the negative pulse would drive el which
is cut off and the stage would switch from one state

2-2
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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 R1g and R2? insures bi-
stable characteristics.

2-L7. 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
is called a binary circuit, since it is a counting device
in a binary system. The binary circuit is driven from
a single inputwhich is connectedeither through a pair
of resistors or through a pairof 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
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A. Amplifier Characteristics
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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 Cl bypasses R3 to couple fast
changes in voltage at the Q1 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 t1) 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
Ql 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
sufficientlynegative potential tothe base of Q1 to hold
Ql in saturation; the Q1 collector and Q1 emitter are
therefore slightly negative; the R3-R4 divider delivers
the Q2 base an even smaller negative voltage to hold
Q2 cut off.

2-2L. Thepositivetriggering pulse at timetl 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
process is 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, Ql 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 and drain leads are attached to the 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 freld 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, FETrs have less
noise than junction transistors. Figure 2-4 shows'
the schematic symbol and biasing for N channel and
P channel field effect transistors.

Figure 2-4. Field Effect Transistor Operation

2-25. BASIC OPERATION OF DEGIIIAT
COUNTER OR DECADE DIYIDER

2-26. INTRODUCTION. Operation of the decimal
counter circuit and the decade divider circuit is simi-
Iar. 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
2'5Aand 2-5B 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 "4" (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 ARRANGE MENT AND COUNT
NOTATION. Figure z-SC is a block diagram of a

blnicat four-binary decimal counter. Notice that the
B output i_s applied to the D, D, and C transistors and
that the D output is applied 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-Ietter transistor is conducting.

a. Decimal Count. Decimal weighting used in the
Model 5245L counter is shorvn 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, Br I, jr _9) is
conducting; when the barred-Ietter side (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
4, B, D, andC transistors are conductingrwhereA=1,
B = 0r D = 4t C = 2t the output is 1 + 0 + 4 + 2 = 1.

b. Binary-coded Decimals. In binary-coded deci-
mal notation, the output is either 1 (when the plain-
Ietter transistor is conducting) or 0 (when the barred-
Ietter transiqtor 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 intheABDCorderonthe
schematics and in Figure 2-5C to increase clarity in
shoring signal florv.) For the decimal count of 7 used
as anexatopte inParagraph arwith D = 1r C = 1rE = 0,
A = 1, the binary-coded-decimalnumberwould be 1101.
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2-29. SEQUENCE. Figure 2-6 shows the counting
sequence for atypical decimal counter. Initially each
binary is in the 'rOt' (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 'r1't state
(DCBA = 0001 = 0 + 0 + 0 + 1 = 1).

b. The second pulse switches A to the 'r0t' 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
(ocee = 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 fromCis apptied toBand D to return
B tothe "1" state and D tothett0" 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 rr1'' state
(ocga = 0111 = 0 +2 + 2 + l= b).

f. The sixth pulse switches A to the r'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
(ocga = 1101 = 4 + 2 + 0+ 1 = ?).

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

i. The ninth pulse switches A to the r'1't state
(DCBA = 1111 = 4 + 2 +2 + 1 = g).

j. The tenth pulse switches A to the "0" state; the
output from A switches B to the 't0rr state; the output
from B switches D to the 'r0" state; the output from D
switches C to the ,'0,' state (DCBA = 0000). When C
becomes "0", e produces an outputpulsewhich serves
as a carrypulse to afollowingdecimal counter assem-
bly. The counter is now returned to its original count.

2-30. RESETTING TO ZERO. The reset pulse,
(negative) is applied to the base of the "0" state tran-
sistors @, B, D, e) in each binary circuit. If the
''0'r 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 f our "0" state transistors are conducting.
Figure 2-? indicates a decimal counter assembly re-
ceiving a reset pulse. The counter is in the decimal
"4" state (OCgA 0110)and the reset pulse returns the
decimal counter assembly to the decimal "0" state
(OCee 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 inputpulse 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.

02349-1

Section tr
Paragraphs 2-29 to 2-30

A. BINARY CIRCUIT
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Figure 2-5. Basic Four Binary Counter
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Table 2-1. Four-Line Code Truth Table
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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-Iettered transistors (A, B, C, and D). A
binary "9" is represented by a relativelypositive 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.

Section II
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(several megohms)when dark and a relativelylow re-
sistance element (less than ?000 ohms) when illumin-
ated. Thus when the three photocell elements which
constitute a circuit path are illuminated, resistance
drops to about 201000 ohms and sufficient current can
florv to light the display digit. Illuminating elements
forthe 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 noneonduct-
ing transistors, each combination corresponding to
one digit. Thus there is a pattern of lighted lamps
for each digit. Assigrring a binary weight of 1 when
the plain-letter lamp (A, B, Cr oJ D) Iighls, and a
weight of 0 when the bar lamp (4, E, e, or D) tigtrts,
the lamp pattern for any digit can be determined from
Table 2-1. Figure ?-9 shows the countingcircuit 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 in the following paragraphs. The sequence
discussed will have more meaning if itis remembered
1) that a much highervoltageisrequiredto fire a neon
Iamp than to maintain illumination in the lamp (for the
lamps used in the Model 5245L, ?0 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 2-88.
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, the lamp
circuit wiII first be discussed as thoughtherewere no
diodes between the two lamps of a binary; this circuit
is shown in Figure 2-8A.

a. Lamp Circuit without Diodes.

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

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-ll, and ?-14.

2-34. As indicated in the schematic diagrams, Fig-
ures 7-9, ?-Ll, andT-L4, 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 a high resistance element

02349- 1
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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 across it is 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 enough to fire the dark
lamp.

(2) When the binary shown in Figure 2-8A changes
state, the voltage on the 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 Iamp A cannot fire until
ionized, voltage will continue to rise until the
?0-volt firing level is reached; the junction will
reach approximately ?3 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 other lamp is
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
stora it is indicated in
Figure 2-88-1. The diodes are forward-biased,
eff ectively connecting the lamps in parallel 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 tight to fire it and it wiII 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 initiat
period of the transfer pulse when voltage
across the dark lamp is increasing is indi-
cated in Figure 2-BB-2; circuit condition
after the lamp has fired is indicated in Fig-
ure 2-BB-3.
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c. Disabling the Storage. Whenthefunctionselector
is set to MANUAL or theSTORAGE 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. BAStC COUNTER FUNCTtONS.

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 maingate is a cascaded series of 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 thegatingsignalwhich 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 2-9A), 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. SwitchingtheFUNC-
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-
Iated 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 arangement
shown in Figure 2-9C provides the meansformeas-
uring the period of the input signal. The period of a
signal is the time required for the completion of one
cyclel the counter displays the time in seconds, milli-
seconds or microseconds. The period measurement
is obtained by making the duration of tfie 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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Figure 2-9. Basic Counter Functions
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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
2-98, the frequency ratio of two inputs can be meas-
ured bya 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 countrepresents the num-
ber of cycles of one inputwhich 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 l MHz oscillator provide output frequencies
from 10 MHz to 0. I 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 tg9 (in decade steps) using the
arrangement shown inFigure z-tL. Note that thefirst
two divisions are done by the high-speed decimal
counters which in this case function as decade dividers.

2-44. TtfilE SEQUENCE.

2'45. GENERAL. Folloving 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 each other are shovrn
in Figure 2-L2. 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 allorvs the new count to be displayed.

Figure 2-L0. Standard Frequency Outputs
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Figure z-tl. 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 tooperatethe reset
amplifier. The reset pulse resets the decimal coun-
ters and Iov-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
CR? and C11) gives the holdoff pulse a precise length

Figure 2-12. Time Sequence

02349-1
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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. ovERAtt COUNTER OPERATION.
2-50. The entire counter is shorvn in a logic block
diagram in Figure 2-73. The front-panel FUNCTION
switch applies a controlvoltage to selectedAND 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.

2-5T, INPUT SWITCH ASSEMBLY A1.

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

a. Provides three attenuation steps (X1, X10, X100)
for signal applied to the SIGNAL INPIIT 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.

c. Produces gate controls 1, 2, 3, 5, 6, and 27 by
combining switched -15 volts from A3 (FUNCTION
switch) ; distinguishe s between C HE CK and not -C HE CK
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. Srvitching for these gate
controls is finished in A2 (TIME BASE switch).

Section II
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GATE FF

TRANSFER MV

SAMPLE RATE MV

HOLDOFF MV

RESET

GATE LIGHT

I SEC DDA OUTPUT

q 35MS
I
I

I

-.{

l+ I

I

I

vARtABLE I

l+55MS TO 5SEC

55MS lr

20us

SET COUNTER CONTROLS TO.
FREQUENCY, I SEC GATE, MAX. SAMPLE RATE
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e. Switches +1?0 volts as first step in generating
lamp control voltages (distinguishes between CHECK
and not-CHECK positions). Further srvitching is done
by A3, final svitching 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 t3 volts dc when
the input sensitivity switch is set at 1 volt rms, and
is increased to +30 volts dc for the 10 volt rms setting.
The murimum countercloclsvise 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 lO-position switch
(EXT, 10s, ls, . 1s, 10ms, lms, . 1ms, 10ps, 1ps, . 1ps).
Refer to the schematic diagram, Figure 7-4, for cir-
cuit details. Srpitch functions are listed belorv.

a. Produces gate controls 4, 2tr 22r 23r 24r 25r26,
27, 28, and 29 using switched -15 volts from A1
(SENSITIVITY switch).

b. Produces all decimal point control voltages using
switched +1?0 volts from A3 (FUNCTION switch).
Decimal point control voltages are connected to appro-
priate input terminals on decimal point assembly A8.

c. Produces aII measurement units control voltages
using switched +1?0volts from A3. Measurement unit
control voltages are connected to appropriate input
terminals on measurement units assembly A9.

d. Generates resetpulsesby momentarily supplying
-15 volts while 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 SWTTCH ASSEMBLY A3.

2-57. The function switch assembly (designated
FIJNCTION on the front panel) is a 1O-position switch
(MANUAL STOP; MANUAL START; FREQUENCY;
PERIOD A\TERAGE for 1, 10, 100, lK, 10K, and 100K
periods; and REMOTE OR TIME II.{T). Refer to the
schematic diagram, Figure 7-5, for circuit details.
Switch functions are listed belorv.

02349-1
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a. Produces gate controls ? through 13 by switch-
ing -15 volts from po\r/er supply.

b. Contributes to generationof 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 A1 (SENSITIVITY switch).

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

e. Shorts sample-rate trigger pulse to ground at
pin 4 of A23 when switched to either MANUAL START
or MANUAL STOP. This inhibits operation of the
sample rate and holdoff multivibrators, thereby pre-
ventingthe 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 thetransfer-pulse linebetween 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 -l5volts 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 S\MITCH 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 ofinternal oscillator to trigger-
circuit of oscillator assemblywhen in INT STD FREQ
position.

2-13



Section II
Paragraphs 2-60 to 2-68

c. WithA5, connects output of first or second deci-
mal counter (A16 or A1?)to trigger-circui.t 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 A5.

2'61. The output switch assembly (designated OUT-
PIII 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 belor:

a. Provides standard frequency signals at OUTPUT
connector from counter time base if MODE srvitch is
not set ts SCALER position. Normally provides all
frequencies from .lHz to 10 MHzin decade steps but
frequencies of 100 Hz and belourare interruptedwhen
counter is reset, and availability of frequencies of
1 kHz and below depends on setting of FIINCTION
switch.

b. ^Provides scaling of input signals byfactor of 10
to 109 (in decade ste-ps) ai ttte burpur connector
when MODE switch is set to SCALER and FI]NCTION
switch is set to MANUAL START.

c. Amplifies selected output for aII 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. Po\ilER SUPPLY: RECTIFIER ASSEMBI,YA6;

2-63. GENERAL. Several supplies are included in
the 5245L. Their characteristics are tabulated in
Table 2-2.

Note

In the folloring discussion complete refer-
ence designations are used to identify compo-
nents. This is to prevent confusion between
reference designations of power-suppty com-
ponents located onthe chassis and components
located on the rectifier assembly (AG) and
regulator assembly (A?). For example, "R1"
would refer to a component located on the
chassis, while "A?Rl"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-t4
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Table 2-2. Power Supplies

Supply Regulated Remarks

-15 v
+13 v

+20 v

-130 v

+1?0 v

Yes

Yes

Yes

No

No

Series reg

Series reg

Series reg

-150 v ref to +20 v

+150 v ref to +20 v

2-64. PRIMARY POWER. As shorpn in Figure 7-7
either 115- or 230- volt AC power is connected through
an LC filter (C5A, C5B, L1, L2), fuse F1 and front-
panel po$/er switch S3B (part of SAMPLE RATE con-
trol) to the primary of pover transformer T1 and T2.
Moving slide switch 54 on the rear panel to the left
exposes rr115rr and connects the primaries in parallel
for 115-volt operation. Moving the slide switch to the
right exposes rr230'r and connects the primaries in
series for 230-volt operation. Transformer T1 sup-
plies power for continuous operation of the crystal-
oven-heater control circuitsl note that turning off the
counter does not turn off the po\perto the crystal oven.
Fan motor 81 is connected across a single primary
winding; T2 functions as an autotransformer to supply
115-volts to 81 when the instrument is connected for
230-volt operation.

2-65. I/IINUS 15-VOLT SUPPLY. The regulated -15
volt supply consists of a full-wave rectilier (AOCRI
through AOCR4) whose output is smoothed by filter
L3-C6, regulated by Q2, and further filtered by A?C2.
The A?R4, A?R5, A?R6 divider supplies a sample of
the regulated output to A7Q2 which amplifies and
inverts variations in the sample. The A?Q2 output
controls driver A?Q1 which in turn controls regulator
Q2. Potentiometer A?R5 permits adjustment of the
regulated output voltage by providing a means of ad-
justing A?Qz bias.

2-66. REGULATOR OnERATION. Operation may
be traced as follows: Suppose the output voltage tends
to shift torpard -14 volts. This causes t}re voltage at
the A?Q2 base to go in a positive direction resulting
in a decrease of conduction and a negative swing in
A?Q2 collector voltage; driver ATQ1 increases con-
duction (A?Q1 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-
dorpn diode A7CR1 provides a 6.8-volt reference to
the emitter of A?Q2. The A7R1-A7C1 network pro-
vides phase correction for stability during transients.

2-68. -130 VOLT AND +1?0 VOLT SUPPLIES. Two
conventional full-wave rectifiers supply unregulated
+1?0 volts and -130 volts. Each rectifier circuit pro-
vides a 150-volt output (filtered by C? and C8), but
the circuits are referenced to +20 volts so tfie actual
output voltages (relative to ground) are +1?0 volts and
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-130volts. Note that the -130volt supplyis the source
for shunt regulator A?CR2 which provides -56 volts
to the -15 volt regulator circuit.

2-69. +l3-VOLT AND +20-VOLT SUPPLIES. The
+13-volt supply (Q3, A?Q3, and A?Q4; see schematic
Figure 7-7) is similar to the -15 volt supply des-
cribed in Paragraph 2-65. The only significant dif-
ference is that t}te negative leg is grounded while the
positive Ieg provides the regulated output. The +20
volt supplyis obtained by adding a Tvolt source to the
+13 volt supply. The 7 volt regulator consists of Q4
and A?Q5, both acting as emitter follorvers. A ? volt
zener diode and a bias adjustment circuit provide the
reference voltage for this supply.

2-70. DECIMAL PON.{T ASSEMBLY AB.

2-7L. 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 through? from right toleft as seen look-
ing at the front panel. The decimal point control signal
consists of +1 70 volts applied to the desired lamp input.
Control is suppliedeitherfromthe 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
Iighted; a positive signal passes the OR gates and
Iimiters 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 I]NITS ASSEMBLY A9.

2-74. INPUT. The measurement units assembly
holds six neon lamps which are located on the front
panel at the right end of t}re counter display. Lamps
aredesignated MC, KC, SEC, mS, pS, 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 lovrer REMOTE
CONTROL connector on the rear panel.

2-15. 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. LOW FREQUENCY pECTMAL COUNTER
ASSEMBLY A1O-A14.

2-77. The low-frequency decimal counter is shown
in Figure 2-t44. Note the inclusion of clipper diodes
CR9 through CRl3 which permit only positive pulses
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to be delivered to the input base of each transistor.
Operation of basic circuits is discussed in the Para-
graphs Iisted in Table 2-3. Circuit details are given
in the schematic diagram, Figure 7-9.

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

2-78. 5 MHz DECIMAL COIINTER
ASSEMBLY A15 A16

2-19. The 5 MHz decimal counter operates in a man-
ner similar to the lowfrequency counter described in
Paragraph 2-76. The circuits have been modified by
the use of: a) high frequency transistorsl b) reduced
time constants inthe interstage couplingnetwork; and
c) steering diodes. The input circuit to binary A in-
cludes steering diodes CRg, CR10, CR20, and CR21.
These diodes gate the input pulse so that it is applied
only to the conducting transistor. For example, if the
binary is in the "1" state (Q1 cut off, Q2 conducting),
CRg i s reversed biased b y approximately 30 volts
while CR10 is slightlyforward biased. The next input
pulseis therefore steered tothebase of the conducting
transistor Q2. (See Figure ?-L1. )

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 inTable
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 bythat
gate For example, the first input pulse is passed by
gate A (diode gateA is forward biased bythe negative
collectorvoltage of transistor A), This negativepulse
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 e are both turned off (this

Area Paragraph Reference

Binary circuits and
counting logic

Resetting

Electrical readout

Digitat display

Decimal point

Clipper diodes

2-25 through 2-29

2-30

2-32

2-33 through 2-35

2-70

2-B
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Figure 2-15. 50MHz Counting Sequence
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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
50MHzdecimal counter A17; it provides both front-
panel digital display and amplified binary-coded-
decimal signals. Circuit details are shown i.n the
schematic diagram, Figure 7-14.

2-86. AMPLIFIERS. Transistors el through eB 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 exampte 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 oflel,
coupled to Q2 by way of emitter resistor R22 and
voltage divider R20-R21, results in conduction of e2,

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
Iighting 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-QB) operate in a similar manner.

2-88. INPUT AMPLIFIER ASSEMBLY A19.A2O

2-89. Diodes CR2, CR6, CR4, and CR? together with
current source resistors R25 and R26 provides two
Iow voltage sources that function together with limiting
diodes CRl and 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
feedbackprovides 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 source to drive the twisted pair

02349-1
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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 7-1? for circuit
details.

2-9L. 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 to the high frequency trigger by one of the
input gates; 1, 2, 4, or 6. The resulting pulses are
gated by the main gate and then drive the 50 MHz DCA,
A1?. 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,
M2 dftectly 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 A19 passes
through gate 2, amplifier Q1, high frequency trigger
Q3-Q4, pulse amplifier Q9, main gate Q10-Q11, and
pulse amplifier Q13 to the gated signal output.

b. MANUAL CHECK. Same a s MANUAL except
gate 2 is off and gate 1 is on so that the selected fre-
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quency from decade dividers passes through to gated
signal output.

c. FREQUENCY. Input signal path same as f o r
MA}{UAL. Selected frequency passes through gate 3,
emitter follower Q2, period trigger Q5-e6, and gate
L2 to the gate triggering output.

d. FREQUENCY CHECK. Same as for 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
controlassemblyA3S passesthrough gate 1, Ql, trig-
ger Q3'Q4, Qg, main gate Q10-Q11, and Q13 to the
gated signaloutput. The input signal fromQl9 passes
through gate 5, Q9, period trigger Q10-q11, and gate
t2 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-QO is divided by the chain of 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
Ai'{D 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 areturned
off (signal btocked) when the -15 volti 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 A12 is off, allowing
the pulses from amplifier Q9 to switch the current
flowing through Q10 to Ql1 and to the output pulse
amplifier Q13. The main gate is closed when Q12 is
conducting which turns off transistors Q10 and Ql1.
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.

Model 5245L

2-97. SIGNAL FLOW. The gate flip-flop (ea-es) 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 e6. 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 Ql 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-Ioad amplifier Q? and passed on
to A21 as the gating pulse. The trailing edge of the
inverted output from QT 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 regularholdoff signal fromA23 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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OFF MVB
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I

l

Figure 2-19. Sampling Control Block Diagram

of both the gate flip-flop and amplifier Q10 are com-
bined, then amplified by A11 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 lamp even for very short gates.

2-98. CIRCIIIT DETAILS. Refer to the schematic
diagram, Figure 7 -19, for circuit details. AII 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-offflip-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 receives the 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 tn A22. Refer
to the block diagram, Figure 2-19, during the fol-
Iowing explanation.

g.?31?;'

2-101. TRANSFER PULSE. The positive transfer
pulse is amplified without inversion by Ql, then amp-
Iified and inverted by Q2. During manual reset (RE-
SET pushbutton pressed or FUNCTION or TIME-BASE
switches operated)-15volts is amplified and inverted
by Ql, 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 zerobeforethe reset contacts open; then the voltage
on the transfer pulse line transfers the zero count to
the front-panel numerical display.

2-t02. RESET. The negativetransitionof the samp-
Iing 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 Q?,
capacitor C4, and emitter follower Q5. The sample-
rate outputpulse duration is controlled bythe 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 eontinuous
output. An amplified output is taken from Q?, differ-
entiated (leading edge is selected), amplified by QB,
and supplied as the DCA reset 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 -15volt
input through CR3.
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2-103. HOLDOFF. A secondoutput fromthe 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 (-15 volts from
manual reset line through CR6 and Q9 to Ql1-Q12) so
that counting cannot start unti.l after reset switching
transients have ended.

2-L04, 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 cutoff by a positive inhibit signal (whicheffectively
disconnects theQ4 collector). At theendof the multi-
vibrator cycle, recovery amplifier QT conducts heavily
to discharge C4 rapidly in preparation for the next
cycle. RefertoParagraphs z-Lg thru2-22 for a basic
one - shot multivibrator discussion.

2-105. OSCILLATOR AND OVEN A24 A25 A26

2-106. GENERAL. Crystal oven assemblyA24, oven
control assembly A25, and the first portion of oscil-
lator assembly A26 provide an extremely stable 1 MHz
signal. The secondportion of 4.26 amplifies and shapes
either the internally generated tMHz, an externally
supplied 1MHz, or, for scaler operation, the output
of the decimalcounterAlT or A16. Refer tothe sche-
matic diagram, Figure 7-21, during the following
explanation.

2-t07. CRYSTAL OVEN ASSEMBLY AZ4. 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. O\mN CONTROL ASSEMBLY A25. The oven
control assembly includes oscillator A2SQl which pro-
duces a 3 kHz 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-
Iified 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 ,4,26. The oscilla-
tor assembly includes the Q1 oscillator cireuit which
is corurectedtothe l MHz crystal inA24. 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 output is supplied to the
rear panel MODE switch where it usually is switched
through to amplifier A26Q5 and trigger A26Q6-A26Q?.
Outputs of 1 MHz are taken from both A26Qb and A26Q6-
A26Q7.

2-22
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2-110. CIRCUIT DETAILS. Refer to the schematic
diagram, Figure 7-2L, for circuit details. The oscil-
lator A25Q1 is controlled by the Wien bridge in A24.
Positive feedback from the A25Q2 emitter through
A24R1-424C6 to the A25Q1 emitter maintains oscil-
Iation at the frequency of maximum feedback, which
occurs at that frequency for which the A24R1-A24Co
phase shift equals theA24R2-A23C7 phase shift(about
3kHz). Degenerative feedback is provided from the
425Q2 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;
425C2 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-
A26Q?) is discussed in detail in Paragraphs 2-18.

z.LLT, MULTIPLIER ASSEMBLY A2?.

2-L12. The 1 to 10 MHz multiplier assembly consists
of X2 multiplier Q1, 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 toQl for efflc-
ient frequency doubling; likewise, divider RB-R9 and
emitter resistor R10 provide optimum DC bias to Q2
for efficient fifth-harmonic generation. The inter-
stage coupling transformers (L1 -L2, L3-L4, and L5-
L6) include capacitive dividers in their secondary
circuits (CB-C9, C13-C14, and Cl9-C20) for inter-
stage impedance matching.

2-113. 5-MHz DECADE DMDER ASSEMBLY A28.

2-LL4. The 5 MHz decade divider assembly reduces
the frequency of its input by a factor of ten (normally
l MHzto 100kHz). Basic operation is identical to that
described for the 5 MHz decimal counter (Paragraphs
2-76 through 2-?9), except that there is no displayed
count. Refer to the schematic diagram, Figure 7-23,
for circuit details.

2-IL5. LOW.FREQUN NCY DECADE DIVIDER
A

2-116. A block diagram of a typical decade divider
is shown in Figure 2-L48. A decade divider is an
arrangement of four cascaded binaries (flip-flop) so
that for every ten input pulses there is one output
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pulse. Consequently, when a frequency is applied to
the input of the decade divider, the first binarydivides
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 bya 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 wiII 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 counters discussedin Paragraphs 2 -76
and 2-?? except that there is no display array con-
nected to the binaries. Note that A31 throughA34 are
suppliedwith a reset input sothat only a certain num-
ber of input pulses to the decade dividers are necessary
after reset before an output is produced. Refer tothe
schematic diagram Figure 7-24, for circuit details.

2.IT7" TIME-BASE CONTROL ASSEMBLY A35.

2-118. GENERAL. The purpose of the time-base
control is to a) Iower the output impedance of the 10
MHz signal from multiplier A21; b) select a f requency
between 0.1 Hz and 10 MHz as controlled by the TIME
BASE switch, and c) provide a multiplied period sig-
nal when the FIINCTION switch selection is between
10 and 100K PERIOD A\IERAGE. Inhibit gates ? thru
11 (CRB, CR11, CR14, CR1?, 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(CRg, CR12, CR15, CR18,
and CR21) are normally closed; one onlyis opened for
multiplied period measurements. Selected frequency
gates 21 thru 28 are controlled by the TIME-BASE
switch.

2-Lt9. SELECTED FREQUENCY CONTROL. For atl
ope rating functions except PE RI OD AVE RAGE C Im C K,
gates 21 thru 29 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 l kHz signal
from A30 to be amplified byQ11 and Q12; the ampli-
fied l kHz is supplied as the selected frequencytoA2l.

Section II
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(For PERIOD AVERAGE CIIECK, gate 21 is on, re-
gardless of TIME BASE seleetionrandl00kHz is sup-
plied as the selected frequency. )

2-120. MULTIPLIED PERIOD CONTROL. Control
voltages for gates ? 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
IO-PERIOD AVERAGE; gate control 11 is on, turning
off inhibit gate 11 (to prevent further division of the
signal from 4.26)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 IK-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 432, passed by CR1?, 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

7

B

I
10

11

lOOK PERIOD A\TE

lOK PERIOD A\TE

lK PERIOD AVE

1OO PERIOD AVE

10 PERIOD AVE

2-12t. 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 blockedatCRll;
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 frequencyFUNC-
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-L22. 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, CRl1,
CR14, CR1?, 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.

Table 2-4. Normal Time Base Control

Gate Control On Time Base Switch

2l
22

23

24

25

26

27

28

29

10s
1s
0. 1s
10 ms

1ms
0. 1ms
10 ps

1 trts
0. 1ps

02349-1 2-23



Model 5245L Section III
Paragraphs 3-1 to 3-2

SECTION III
PERFORiIANCE CHECK

3-1. GENERAL. The In-Cabinet P e rf o r manc e
Checks, Table 3-2, and Performance Check Test
Card (to be filled out during incoming inspection),
pages 3-11athru3-11d, verify specifications and pro-
vide permanent record of the performance of each
instrument. The In-Cabinet Performance C he ck,
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 specif ications;

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 any repairs 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 variablevolt-
age device so that line voltage may be varied x LIVo
from nominal (tt5 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 hstrument

Recommended

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

Observe waveforms during
troubleshooting and adjust-
ment. PerformanceCheck.

HP Model 1?5A
Oscilloscope

HP Model 1?50A
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 Modet 2048
Oscillator

HP Model 6064' Test
Oscillator

Low Frequency
Generator

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

Performance Check HP Model 2024. Low
Frequency Function
Generator

Pulse Generator 1 psec wide, 1V negative,
1 kHz repetition rate.

Performance Check HP Model 2l2A Pulse
Generator

Primary Standard
Oscillator

100 kHz or 1 MHz sine
wave, accuracy of ( t 5

x 10-10 per 24 hours.

Check accuracy of Counter
time base
Performance Check

HP Model 10?BR

Variable line volt-
age source with
meter

Variable from 103 to 12?
Yac (201 to 253 Vac).

Performance Check

DC Voltmeter 0V to + 1?0V, 10 megohm
input impedance, t%o

accuracy.

Troubleshooting and
adjustments

HP Model 412.4.

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 72LA
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Table 3-1. Recommended Test Equipment (cont'd)

Instrument Type Required
Characteristics Use Instrument

Recommended

Counter 10 MHz, 100 mV sensitivity,
+ I count + time base.

Performance Check HP Model 5245L

Mixer 10 MHz, 50O impedance,
40 mW sensitivity mElx.

Performance Check HP Model 105144

Impedance
Transformer

1000 ohms to 50 ohms Performance Check

Digital to Analog
Converter

L-2-2-4 BCD code Performance Check HP Model 581A

Strip-Chart
Recorder

Performance Check Moseley 6804.

Low-Pass Filter 1 kHz Performance Check

Frequency
Synthesizer

Precision signal source
0 to 50 MHz

Performance Check HP Model 51004/5110A

Coax Attenuator Variable from 0 to 120 dB
in 10 dB steps

Performance Check HP Model 355D

Coax Attenuator Variable from 0 to 12 dB
in 1 dB steps

Performance Check HP Model 355C

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

FREGI UEN CY'NEA SU RETIENTS

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
SANIPLE 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 'rT" 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 psec, 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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Table 3-2. Irr-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) i Hz lower
range on l attenuator setting, with l volt input, and 3) 0.5 Hz lower range on 10 attenuator setting,
with 10V input.

2. GATE TIME: selectable from 1 microsecond to 10 seconds.

a. Set Counter controls as follows:
SENSITIVITYto.IVOLT
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 1 ps
FIJNCTION to FREQUENCY
- LEVEL+ to PRESET

b. Connect Frequency Synthesizer output to Counter DC SIGNAL INPUT.

c. Set Frequency Synthesizer for 10 MHz at 0. l V rms.

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

3. ACCURACY: t 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 ps
FIJNCTION to FREQUENCY
- LEVEL + to PRESET

b. Allow Counter to warm up for ?2 hours. Lrternal crystal should be stabilized.

c. Connect output of Frequency Synthesizer to the Counter DC INPUT.

d. Set Frequency Synthesizer to 50 MHz at 0. lV rms.

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

f. Change the TIME BASE switch to the 10s gate position. The Counter should count b0 MHz r 12 counts.
Record accuracy on test card.

4- 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.

SCATING
1. RANGE: 0 to 50 MHz

a. Set Counter controls as follows:
SENSITIVITY to . lV
SAMPLE RATE slightly cloclavise out of POWER OFF
TIME BASE to 10s
FI]NCTION to MANUAL START
- LEVEL + to PRESET
MODE (rear panel) to SCALER
OUTPUT (rear panel) to SCALER RATIO 10

3-302349-1
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Table 3-2. Irr-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: by decade selectable from 10 to 109

a. Set Counter controls as follows

SENSITMTYto.IVOLT
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.

c. Connect the output of the Frequency Synthesizer to the Counter DC SIGNAL INPUT.

d. Set Frequency Synthesizer output for 50 Mhz at 0. lV 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 
'NEASUREffIENTS

1. FREQUENCY RANGE SINGLE PERIOD: 0 to 1 MHz

a. Set Counter controls as follows:
SENSITIVITYto.I VOLT
SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to .1 psec
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. lV rms.

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

2. FREQUENCY RAT,IGE MULTIPLE PERIOD: 0 to 300 kHz.

a, Set Counter controls as follows:
SENSITTVITY to.l VOLT
SAIVIPLE RATE to slightly cloclnvise out of POWER OFF
TIME BASE to 10 sec.
FIINCTION to PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.

c. Set Frequency Synthesizer for 300 kHz at 0. lV rms.

d. Rotate TIME BASE switch cloclnrise to . 1 ps observing count. Slitch FIJNCTION switch to 10
PERIOD AVERAGE and rotate TIME BASE switch counterclocliwise 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.

Model 5245L
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Table 3-2. In-Cabinet Performance Check (cont'd)

3. PERIOD MEASUREMENT ACCURACY: + 1 count t time base accuracy * trigger error where the
trigger error is expressed as x0,3Vo over l 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:

SENSTTTIIYto.l VOLT
SAMPLE RATE to slightly cloclnvise out of POWER OFF
TIME BASE to . 1 psec
FIINCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer to Counter DC SIGNAL INPUT.

c. Set Frequency Synthesizer for 1 MHz at 0. 1 V rms.

d. Counter should display 1 ps t 1 count. Record results on test card.

4. PERIODS AVERAGED: 1 to 105 periods in decade steps.

a. Set Counter controls as follows:
SENSITIVITYto.I VOLT
SAMPLE RATE slightly cloclnvise out of POWER OFF
TIME BASE to . 1 psec
FUNCTION to 1 PERIOD AVERAGE
- LEVEL + to PRESET

b. Connect output of Frequency Synthesizer Counter DC SIGNAL INPUT.

c. Set Frequency Synthesizer for l MHz at 0. 1V rms.

d. Rotate FLNCTION switch from 1 PERIOD AVERAGE through 100K (t051 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 ps).

This is checked by
mark test card OK.

Item 2 , FREQUENCY RANGE MULTIPLE PERIOD. If check is satisfactory,

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

use self check rable 6-5, page 6-5. Record results on test card.

FREQUE NCY RATIO'UIEASUREffIENTS

1. F1 FREQUENCY RANGE: 0 to 50 };,IHz

a, Set Counter controls as follows:
SENSITIVITYto.IVOLT
SAMPLE RATE slightly cloclnvise 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.

Connect HP 5245L 100 Hz OUTPUT STD FREQ to Counter DC SIGNAL INPUT (F2 INnUT).

Observe ratio ot F/t MHz by selecting Fl on Frequency SynthesLzer as shown in table on the
following page; record readings.

Section III
Table 3-2
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Model 5245L

Table 3-2. 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 FL/F2

500, oo0
100, 000
10,000

1, 000
100

10
5

1

2. F2 FREQUENCY RANGE: 0 to 300 kHz.

Set Counter controls as follows:
SENSITTVITYto.IVOLT
SAMPLE RATE to slightly clockwise out of POWER OFF
TIME BASE to EXT.
FUNCTION to 10 PERIOD AVERAGE.
- LEVEL + to PRESET

Connect Frequency Synthesizer set for 1 MHz at 0. 1V rms to the Counter TIME BASE EXT
connector.

Connect Low Frequency Generator to Counter DC SIGNAL INPUT. Vary Low Frequency Generator
from 2, 5, and 10 Hz at 0. lV rms. Observe Counter display for ratio f t/pZ. Record results on
test card.

Replace Low Frequency Generator with Synthesizer and set to frequencies as shown (F2). Use
1 MHz from OUTPUT STD FREQ for Fl. Record readings on test card.

F2

2

5

10
100

1kc
100 kc
300 kc

Ratio Fl/Fz

500000
200000
100000

10000
1000

10
3.3

I MULTIPLE PERIOD: 1 to 105 in decade steps.

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

c. Connect Frequency Synthesizer set to 1 MHz at 0. 1V rms to Counter TIME BASE EXT input.d. Connect Oscillator set to 100 kHz at 0. 1V rms to Counter DC SIGNAL INPUTe. Counter should display the ratio of. Fl/r2 * 1 count. Record results on test card.

TIffiE BASE: FREQUENCY (INTERNAI): I MHz

Stability: Aging Rate: Less than 3 p""tffiours.
As a function of line voltage: less than r5 parts in 1010 for changes of *L1Vo.
As a function of ambient temperature: less than + 2 parts in 1010 per "C from

-20'C to +bboC.
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TabLe 3-2. h-cabinet Performance check (cont'd)

Measure the stability of the time base using the circuit shown below and the following procedure:

E e,45L
IJ!\ItrIEFI TEEiT

DY-2460 A/
Dv-z46tA"MZ

IgI7 BFl
FIEF. siTANtr'AFItrI

TEMPERATURE:

a. Place the Counter in a temperature-controlled environment. The rest of the circuit should be
in a constant temperature environment.

b. Set controls of Counter under test as follows:
SAMPLE RATE slightly clockwise out of pOWER OFF
MODE (rear panel) to INT FREe STD
OUTPUT (rear panel) to I MHz 102

c. Set digital to analog converter to analgg colurryrs 4, 5, and 6. This gives a fuII scale plot on the
strip chart recorder of 10 parts in 10v.

set the counter (taute 5-1) to 1. sec TIME BASE and FIJNCTIoN switch to 10 pERIoD AVERAGE.

Make a reference- plot with Counter at room temperature. Lower the temperature of the Counter
under test to -20'C and allow 3 hours for the Counter to reach thermal equilibrium. Make a ptot
of the output and record any change on the test card. Increase temperatule gradually to +Eb''C
and allow 3 hours for thermal equilibrium. Make a plot of the output and record any change on
the test card. Note that the change in frequency shall not exceed i 2 parts in 1010 per "C 

"change

of ambient temperature. (If necessary set Converteir to columns 5, 6, 7 for 10 part" in 108 fuil
scale. )

LINE VOLTAGE:

a. Connect the Counter under test to a variable voltage power line source. Using the same system as
usgd for 'emperature check, make aplotwith the Iine voltage at 115V rms. io*e" the tine voltage
LQVo to 103V rms and make a second plot, Set the line voltale b l}Vo aUove normal line, 12?V rnis,
and make a third plot. Record any change in frequency on test card. Note that the frequency change
is less than +5 parts in 10lu from the first reference plot.

d.

e.

LONG TERM STABILITY:

a. The system should be in a constant
tion to stabilize the Counter. Make
on the test card. Repeat the check
Temperature and line voltage must
ferences must be made.

temperature environment. Allow 72 hours of continuous opera-
a reference plot and record the temperature and line voltage

Ln 24 hours and record any change in frequency on the test card"
be the sarne as the first check or compensations for any dif-

IMPEDANCE

TRANSFORMER

l0 514 A

MIXER

IKC

LO PASS

FILTER

Section III
TabLe 3*2
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Table 3-2. In-Cabinet Performance Check (cont'd)

2. TIME BASE-Output-FRONT PANEL: 0. 1 Hz to 1 MHz in decade stepsl 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 prs

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 ps through 10s. The displayed frequency should
decrease by a factor of 10 for each successive setting of the TIME BASE. The amplitude should
be lV 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-Q source impedance only at 10 MHz. (see specifications
Table 1-1.)

a. Set Counter controls as follows:
SAMPLE RATE slightly cloclsvise 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 (,15) 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:
SENSITIVIIYto.IVOLT
SAMPLE RATE slightty 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 SENSITryITY 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 Osciltator output to 100 kHz at 10V rms.
The Counter should count and display 100 kHz. Record results on test card.

DISPTAY STORAGE

a. Set Counter controls as follows:
SENSITIVIIY 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

Model 5245L
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Table 3-2. In-Cabinet Performance Check (cont'd)

b. Counter should count 10,000.000 kHz. The change in count should be visible on each digital display
tube.

c. 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.

SAffIPtE RATE

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

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

b. Connect Oscilloscope to Jl1 Pin 48.

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

d. With the SAMPLE RATE control in ma.:<imum 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).

e. Increase the SAMPLE RATE control clocl$vise to minimum sample rate. Observe with Oscilloscope
the negative pulse duration between gate closing and the following gate openingl it should be more
than 5 seconds.

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

DIGITAI OUTPUT

1 Output 4 line l-2-2-4 BCD: Impedance 100K each line
"0" State Level -8V
"1" State Level +18V

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

b. Set Counter controls as follows:
SAMPLE RATE slightty clockrvise out of POWER OFF
SENSITMTY to . ls
TIME BASE to 1 /.rs
FUNCTION to MA}IUAL START
MODE (rear panel) to INT STD FREQ

c. Connect Oscilloscope to following points to verify "0" state and 'r1'r 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.

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

BCD Oscilloscope Display

Oscilloscope Sensitivity 10V/cm
Oscilloscope Sweep Speed . 5 ms/cm

DIGITAL
J11 Pins
1

2

26
27

3

4

28
29

5

6

30
31

7

B

32
33

RECORDER

First DCA A1B
Set
Frequency Synthesizer to 10 Hz
(@ 1 v rms)

Second DCA A16
Set

J11
I

10
34
35

11
L2
36
27

13
L4
3B

39

15
16
40
4L

Fifth DCA A13
Set
Frequency Synthesizer to 100 kHz
(@ 1 v rms)

Sixth DCA ALz
Set
Frequency Synthesizer to 1 MHz
(@ 1 v rms)

Seventh DCA A11
Set
Frequency Synthesizer to 10 MI{z
(@ 1 v rms)

Eighth DCA A10
Set
Frequency Synthesizer to 10 MHz
(@ 1 v rms)

Frequency Synthesizer to
(@ 1 v rms)

Third DCA A15
Set
Frequency Synthesizer to
(@ 1 v rms)

Fourth DCA A14
Set
Frequency Synthesizer to
(@ 1 V rms)

100 Hz

1 KHz

10 kHz

2. Reference Levels: approx. +17 volts, 350-ohm source impedance; approx. -6.5V, 1000-ohm source.

a, Set Counter SAMPLE RATE control slightly clockwise out of POWER OFF.

b. Connect DC Voltmeter to DIGIIAL RECORDER jack (J11) pin 25 to check pos reference (+1?V)
and pin 24 to check neg reference (-6V). Record the amptitude of both reference voltages on
test card.

Model 5245L
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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 (Jl1) pin 48.

b. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
SENSITIVITY to CHECK
TIME BASE to 10 ms
FI]NCTION 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., +25Y mrx. from chassis ground (tOOO-ofrm source).

a. Set Counter controls as follows:
SAMPLE RATE slightly clockwise out of POWER OFF
SENSITTVITY to CHECK
TIME BASE to 10 s
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) Pin22 on the rear panel. The Counter should stop until the
hold-off voltage is removed from Jtt, 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 'ropen" state

a. Set Counter controls as follows:
SENSITIVITY to CHECK
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE to 10 s
FIINCTION 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:
SENSITTVITY to CHECK
SAMPLE RATE slightly clockwise out of POWER OFF
TIME BASE TO 10s
FI]NCTION 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.

Section Itr
Table 3-2
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PER;OR'f,ANCE CHECK TEST CARD

Hewlett-Packard Model
Electronic Counter

Serial No.

5245L Tests performed by
Date

Description Check

A. FREQUENCY MEASUREMENTS.

1. RAl.iGE: Dc coupled: 0 to 50 MHz
Ac coupled: 25 Hz to 50 M.Hz

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

ACCURACY: + 1 count, r time base
accuracy

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.
0000010. 0
000010.00
00010000.

0010000.0
010000.00
10000.000
0000.0000

50MHzt lcount
50 MHz r 12 counts

00000010. MHz
0000010.0 MHz
000010.00 MHz
00010000. kHz
0010000.0 kHz
010000.00 kHz
1000.0000 kHz
0000.0000 kHz

B. SCALING.

1. RANGE: 0 to 50 MHz

2. FACTOR: by decades up to 109

TrME BASE OUTPUT JACK (J5)

10 MHz in 10 MHz 10 position
1 MHz in 1 MHz 192 position
100 kHz in 100 kHz 10r position
10 kHz in 10 kHz !04 position
1 kHz in 1 kHz 10b position
100 Hz in 100 Hz 10o position
10 Hz in 10 Hz ^10 

r position
1 Hz in 1 Hz 108 position
. L Hz in . 1 Uz f 09 position

c. PERIOD MEASUREMENTS
1. FREQUENCY RANGE SINGLE PERIOD:

0 to 1 MHz.

2. FREQUENCY RANGE MULTIPLE PERIOD:
0 to 300 kHz

SINGLE PERIOD

MULTIPLE PERIOD
1 PERIOD AVERAGE

.1ps
1ps

10 p,t
.1ms
1ms

10 ms
.1s
1s

10s

0000003. 3 ,us
00000003. ps
000000.00 ms
0000000.0 ms
00000000. ms
000000.00 sec
0000000.0 sec
00000000. sec

*
10 PERIOD AVERAGE

.1ps
1ps

10 lrt
.1ms
1ms

10 ms
.1s
10s

000003.33 ps
0000003.3 ps
00000003. ps
000000.00 ms
0000000.0 ms
00000000. ms
000000.00 sec

02349 -1 3-1la



Description Check

MULTIPLE PERIOD CHECK (cont'd)

PERIOD MEASUREMENT ACCURACY:
t 1 count t time base accuracy t trigger error
where the trigger error is expressed as x0.3Vo
over 1 period, divided by the number of periods
averaged for signals with a signal-to-noise
ratio of greater than 40 dB.

PERIODS AVERAGED:
1 to 105 in decade steps

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

1OO PERIOD AVERAGE
.1ps
lps

10 ps
.1ms
1ms

10 ms
.1s
1s

10s

00003.333 ps
000003.33 ps
0000003.3 ps
00000003. ps
000000.00 ms
0000000.0 ms
00000000. ms

*
*

1 K PERIOD AVERAGE

. 1 ,t-ts

1 ps
10 ps
.1ms
1ms

10 ms
.1s
1s

10s

0003.3333 ,r-rs

00003.333 ps
000003.33 ps
0000003.3 ps
00000003. ps
000000.00 ms

*
*
*

10 K PERIOD AVERAGE

.1ps
lps

10 lrt
.1 ms
1ms

10 ms
.1s
1s

10s

003.33333 /,rs
0003.3333 ps
00003. 333 lrs
000003. 33 prs

0000003.3 ,us
*
*
*
*

1OO K PERIOD AVERAGE

.1 pts

1 pts
10 ps
.1 ms
1ms

10 ms
.1s
1s

10s

03.333333 ps
003.33333 ps
0003.3333 ps
00003.333 ps

*
*
*
*
{<

PERIODS AVERAGED
1

10
100

1K
10K

100K

0000001.0 pLs

000001.90 ps
00001.800 ps
0002.0000 ps
001.80000 pts
01.600000 ps

See Item C-2

OUTPUT DISPLAY

PERFORTUIANCE CHECK TEST CARD (Conr'd)

Model 5245L
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PERFORTIANCE CHECK TEST CARD (Conr'd!

6. SELF CHECK: Gate time is 10 prs to 1 sec
ftleriods averaged of 100 kHz); counts 100
kHz from time base.

PERIOD AVERAGE DISPLAY

1

10
100

1K
10K

100K

00000001
00000010
00000100
00001000
00010000
00100000

D. FREQUENCY RATIO MEASUREMENTS

1. Fl FREQUENCY RANGE: 0 to 50 MHz

F2 FREQUENCY RANGE: 0 to 300 kHz

MULTIPLE PERIOD:
1 to 105 in decade steps

4

5

INPUT SENSITIVIIY: 0. 15V rms

ACCURACY: * 1 count of the larger
frequency + the trigger error

RATrO Fr/F2
500000
100000
10000
1000
100
10
5

1

500000
200000
100000
10000
1000
10
3.3

00000010.
0000010. 0
000010.00
00010.000
0010. 0000
010. 00000

RATIO FL/Fz = 100 kHz/t MHz

PERIOD AVERAGE
1

10
100

1K
10K

100K

RATIO Fl/Fz =
1

10
100

1K
10K

100K

100 kHz/300 kHz
00000003.
0000003.0
000003.00
00003.000
0003.0000

E. TIME BASE: FREQUENCY (NITNNNAL) l MHZ

1. STABILITY:
a. As a function of ambient temperature:

less than * 2 parts in 1010 pdr "C from
-20'C to +55oC

b. As a function of line voltage: less than
+ 5 parts in 1010 for changes of *L\Vo.

c. Stability: aging rate: less than 3parts
in 10u per 24 hours

beginning of test)

(stabilitY)

hours later at same temperature
and line voltage)

02349- 1 3-11c



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

3. TIME BASE: Outputs, rear panel:
0. L Hz to 10 MHz in decade steps,
5 V peak-to-peak rectangular wave with
100-ohm source at I MHz and lower; lV
rms sine wave with 1000-ohm source
impedance only at 10 MHz.

TrME BASE EXT JACK (J3)

1 MHz (r ps)
100 kHz (10 ps)
10 kHz (.f ms)
1 kHz (1 ms)
1 Hz (10 ms)
10 Hz (. 1s)
1 Hz (1s)
.l Hz (10s1

1v p-p
or

greater

TIME BASE OUTPUT JACK (J5)

10 MHz (10)
1 MHz (102)
100 kHz (103)
10 kHz (104)
1 kHz (105)
100 Hz (196)
t0 Hz (rO't)
I uz (to8)'
. LHz'(109)

1V rms

5v p-p

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

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

I. BCD CODE:

1. Output 4-line l-2-2-4 BCD:

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

2. Reference Levels: approx +17 volts, 3b0
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 (tOOO
ohm source)

"0" state approx -8 volts
"1" state approx +18 volts

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

DrcfrAL RECORDER JACK (J11) Pin 48

DIEITAL 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.

PERFORffIANCE CHECK TEST CARD (Conr'd)

Model 5245L
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4.I. 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 stocknumberof 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 manufacfurer of the part in a five-digit
code; see list of manufacfurers in Table 4-3.

c. Manufacturer,s part number.

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

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

4.4. ORDERING INFOR'UIATION.

4-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office
(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.

Model 5245L

= assembly
= motor
= battery
= capacitor
= coupler
= diode
= delay line
= device signaling (lamp)

A = amperes
A.F.C. = automatic frequency control
AMPL = amplifier

B. F. O. = beat frequency oscillator
BE CU = beryllium copper
BH = binder head
BP = bandpass
BRS = brass
BWO = backward wave oscillator

SECTION IY
REPTACEABLE PARTS

Section VI
Paragraphs 4-1 to 4-6

= ve.cullrnr tube, neon
bulb, photocell, etc.

= voltage regulator
= cable
= socket
= crystal

v

VR
w
x
Y

A
.B\- 

BT
c
CP
CR
DL
DS

counter -clockwise
ceramic
cabinet mount only
coefficient
common
composition
complete
connector
cadmium plate
cathode-ray tube
clockwise

deposlted carbon
drive

electrolytic
encapsulated
external

farads
flat head
fillister head
fixed

germanium
glass
ground(ed)

H = henries
HEX = hexagonal
HG = m€rcury
HR = hour(s)

IF = intermediate freq
IMPG = impregnated
INCD = incandescent
INCL = include(s)
INS = insulation(ed)
INT = internal

K = kilo=1000
LH = left hand
LIN = linear taper
LK WASH = lock washer
LOG = logarithmic taper
LPF = low pass filter
M = milli=10-3
MEc = msg=196
MET FLM = metal fllm
MET OX = metalllc oxide
MFR = manufacturer
MINAT = miniature
MOM = momentary
MTG = mounting
MY = t'mylart'

plug
transistor
resistor
thermistor
switch
transformer
terminal board
test point

negative -positive-
negative
not recommended for
field replacement
not separately
replaceable

order by description
oval head
oxide

peak
printed circuit
picofarads = 10
farads
phosphor bronze
Phillips
peak inverse voltage
positive -negative -
posltive
part of
polystyrene
porcelain
position(s)
potentlometer
peak-to-peak
point
peak working voltage

rectifier
radio frequency
round head or
right hand
rack mount only

RMS = root-mean square
RWV : reverse worklng

voltage

S-B = slow-blow
SCR = screw
SE = gelenium
SECT = section(s)
SEMICON = semiconductor
SI = silicon
SIL = silver
SL = slide
SPC = spring
SPL = special
SST = gtainless steel
SR = split ring
STL = steel

TA = tantalum
TD = time delay
TGL = toggle
THD = thread
TI = titanium
TOL = tolerance
TRIM = trimmer
TWT = traveling wave tube

REFERENCE DESIGNATORS

E = misc electronic part P
F =fuse a
FL = filter R
J = jack RT
K = relay S
L = inductor T
M = meter TB
MP = mechanical part TP

ABBREVIATIONS

NPN

NRFR

NSR

OBD
OH
ox

ccw
CER
cMo
COEF
coM
COMP
COMPL
CONN
CP
CRT
cw
DEPC
DR

ELECT
ENCAP
EXT

F
FH
FIL H
FXD

N
N/C
NE
NI PL
N/o
NPO

P
PC
PF

PH BRZ
PHL
PIV
PNP

P/o
POLY
PORC
POS
POT
PP
PT
PWV

RECT
RF
RH

l(lvr\J

U

VAR
vDcw
w/
w
wTv

ww
w/o

GE
\v GL

GRD

nano (10-91
normally closed
neon
nickel plate
normally open
negauve positive zero
(zero temperature
coeiftcient)

mlcro = 10-6

variable
dc working volts

with
watts
working lnverse
voltage
wlrewound
without

01 194 - 12
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Sectlon [V
Table 4-1

@ Stock No. Description #

AI

Arcl
A rcz
A lC3
A lc4
A tcs

A 1C6
A tc7

AICRT
A ICR2
A TCR'
A TCR4
A TCR5

ATLI
A 1L2

A IRI
A 1R2
A IR5
A 1R4
A 1R5

A IR6
A IR7
A TR8
A 1R9
AIRIO

AIRll

Alsl
A rs2

A2

A2C I

A2R T

A25 r

AI

AfR I
A3R2

ASSt

A4

A4C I

A4R I

A4St

0324s-6016

Q160-2262
Ol6O-2260
ot50-oo69
o 160-2550
or60-2248

O l4O-0169
0150-ol t5

re lo-oo I 6
t9t0-oot6
t910-oor6
t9l0-oot6
l9 r o-oo t6

9to0-0346
9 too-of46

o685-2245
0757-O344
0757-Or68
0757-Ot68
0757-Oe?2

0686- rO55
0757-0550
0757-O972

075?-Oe48

2 too- t924

3 lO0- I 860

o 150-ot 22

0683- t045

f lO0-03 l9

o685-2025
o685-2025

3 too-05 t5

5245L-r98

ol50-oo9,

068r- lo25

Sroo-0589

SWITCH ASSY IATTENUATOR

c rFxo cER t6 PF 5s 500voc[
c rFxo cER I5 PF 5S sOOVOCW
crFxD CER 0.00t UF +lOO-20$ 500VOCW
CTFXD CER T.O PF 5OOVDCI
c rFxD cER 4., PF 5OOVDCI

c IFXO MICA r00 PF 51 500vDcW
c rFxo cER 27 PF log 5oovDcu

SEHICON DEVICE TOIOOE GERMANIUM
DIODE'GER}IANIUM TOOMA AT O.85V 6OPIV
SEMICON DEVICE'DIOOE GERMANIUM
SEMICON DEVICE IDIOOE GERI{ANIUM
SEMICON DEVICE'DIOOE GERMANIUH

colLrFxo or5 uH 20$
COILTFXD 0.5 UH 20f,

R8FXO COMP 220K oHr{ 5S L/IV|
RIFXO MET FLl.l r ilEGOHM lC L/'{.VI
RIFXD MET FL'II 

'4 
OHM T$ L/8YI

RIFXD I{ET FLM 34 OHM T$ L/SI'I
RTFXD MET FLH IOOK OHM 2f, L/$UI

RIFXO COMP rO MEGoHM 5S L/2v
RIFXO MET FLM 9O9K OHM TS L/4V
R'FXD MET FLM IOOK OHH 2S L/8W
NOT ASSIGNED
R'FXO MET FLM IOK OHM 2g L/SVI

RTVAR COMP 5K OHM 2Og LlsII

S[ITCHIROTARY
NSR PART OF RTT

SWITCH ASSY

c rFxD cER 2000PF 20s 500vDcu

R|FXD COMP l00K oHM 5g t/4W

SnITcHtRoTARY lO SECT l0 PoSITI0N

SIYITCH ASSY

RrFXD COMP 2000 oHM 55 t/,4tt
RsFXO COMP 2000 oHM 5g L/4W

STVITCHIROTARY 6 SECT IO POSITION

ASSYTMOOE SWITCH

CTFXD CER 0.OIUF +80-20 loOVDCw

RIFXDTCOMP lO0O OHMS 5S L/4w

SY{ITCHIROT I-SECT !-POS HP SPEC

Table 4-1. Reference Designation Index

# See list ol abbrevictions in introduction io this section

Model 5445L
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Model 5245L

I

I

I

)

Section [V
Table 4-1

Table 4-1. Reference Designation Index (Conttd)

Reference
Designation @ Stock No. Description # Note

A5

A5C I
A5C2

AsCR T

A50 I

A5RT
A5R2
A5R5
A5R4
A5R5

A55t

A6

A6C I
A6C2
A6Ct
A6c4

A6CR T

A6CR2
A6CR5
A6CR4
A6CR5

A6CR6
A6CR7
A6CR8
A6CR9
A6CR to

A6CR t I
A6CR I 2
A6CR tt
A6CR t4
A6CR t 5

A6CR l6

A7

A?C I
A7C2
ATCf
A7C.l
A7C3

ATCR I
A7CR2
ATCR'
A7CR4

A70l

5245L-l9A

o 170-oo9r+
ol70-oo94

l9 t o-oo l6

r850-oo62

0685-3315
0685-41t5
068t- LO25
0685- tO25
o6et-e225

5 roo-0590

52rlrA-65L
5243A-65L-r

o 170-oo40
o r60-0, l4
o 160-ot I 4
0170-oo40

I 90 l-OO45
I e0 t-oo45
I 90 t -oo45
190 t-0045
190 l-oo45

t90 l-oo45
190 l-0029
t90t-oo2e
r90 l-0045
I 90 t-0045

190 t-oo45
t90 t -oo45
l90l-oo49
leo l-0049
t90l-OO49

190 t-oo49

5245A-65H
524tA-65H-l

ot70-o040
ot80-oo58
OlTO-OO4O
ot80-o098
O t8O-OO98

t902-oot7
t902-02 t4
l9O2-OOl7
l902-OO57

t85r-ooot

ASSYTOUTPUT STITCH

CrFxO MY O.O4?UF 2OS 5OVDCI|
C IFXO HY O.O4?UF 20$ 50V0CW

SEMICON OEVICE I91gPE GERMANIUM

TRANEISTOR 
'GERMANIUM

RrFX0 COIrP 5rO oHMS 55 L/4Vt
Rf FXD COI{P 4tK OHl.l 5$ L/4Vt
R|FXO COP|P IOOO oHMS 5S L/4v
RIFXO COIIP rO00 oHlrs 5$ t/4v
RtFxD COttP 6200 OHMS 5S t/qlt
swITcHrRoT 2-SECT g-POS HP SPFC

ASSYTRECTIFIER
BOARDIBLANK P.C.

C!FXo MY .047 UF lO$ 2OOVDCn
CTFXD t'lY O.Ol UF 5g 4OOVDCW
ctFxD MY o.Ot UF 5g 400VDCI
crFxo HY o047 uF tos 200v0cu

SEMTCON DEVICEIDIODE SI
SEMICON DEVICE'OIODE SI
sEr.lICON OEVTCE r0tODE St
SEI{ICON DEV ICE I OIODE SI
SEHICON OEVICEIDIOOE SI

SEMICON DEVICEIOIODE SI
SEMICON DEVICEIOIODE SI 6OOV
SEMICON OEVICEIOIODE SI 6OOV
SEMICON OEVICEIOIODE SI
SEMICON DEVICE'DIOOE SI

sErltcoN DEvIcE r0IooE st
SEI,IICON OEVICE IOIOOE SI
SEMICON OEVICEIDIOOE SI
SEMICON OEVICEIDIOOE SI
sEMtcoN oEvlcErDtooE st

SEMICON OEVICETOIOOE SI

ASSY I REGULATOR
BOAROIELANK P.C.

C tFXo tlY .047 UF tof 2OOVDC|
ctFxo ELECT 50uF -tor+loog 25vDCu
c rFxD lrY .o47 uF rot 200vDcl
crFxD ELECT IoOUF 2Of 2OVoCI
crFxD ELECT rOOUF 2Og 2ovoct

SEHICON OEVICETOIOOE SI
DIOOETSILICON BREAKoOilN 56.2V IOI tj5W
SEMICON DEVICEIDIOOE SI
SEMICON OEVICE IDIOOE SILICON

TRANSISTORIPNP SILICON 5OV 9OOI.IT

# See list ol abbreviations in introduction to this section
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Section W
Table 4-1

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

tteterence
Desienation @ Stock No. Description # Note

A702
A70l
A70tt
A705

ATRI
A7R2
ATRI
A7R4
A7R5

A7R6
A7R7
A7R8
A7R9
ATRTO

ATRI I
A7RI2
ATRI'
A7RI4
A7RI5

A?RI6
ATRI?
ATRT 8
A7RI9
ATRAO

A8

AsCR I
A8CR2
ASCRI
A8CR4
A8CR5

A8CR6
A8CR7
A8CR8
ABcnE
AsCR tO

ASCR I I
AsCR l2
A8CR T'
AsCR t4
AECR I5

ASCR t6
A8CR 17
AsCR t8

A8OST THRU
A8DS2
A80s,
A8DS4
A80S5
A80S6

A80S7

1850-OO62
t85t-oool
1850-0062
t830-0o48

0758-OOts
0686- lO25
0686-2215
0758-OOl5
2 too- t4t2

O?58-OOt5
0689 20t5
0758-OOt5
0686-82t5
0686-7525

0758-OOt5
2 t00- t4 t2
0758-OO2E
0686-82 t5
0686-27t5

0686-62t5
2 l0O- 14 l2
0686- t225
0686-t625
068t-t6t5

524tL-65A

t90t-0025
t9Ot-O025
reor-0025

I 9O l-0025

l90t-0025
leo t-0025
190 l-O025
I 90 l-0O25
t9O l-0025

t90t-o025
teo t-0o25
t90t-oo25

t90 l-0025

l9O l-0025

l9Ot-O025

2tr+o-o028
2140-0028
2140-0028
2140-0028

2 140-0028

TRANS I SToR s GERI,IAN tUtl
TRANSISTORIPNP SILTCON 

'OV 
9OOMU

TRANS I STOR t GERI.IAN IUM
TRANSISTORIGERMANIUH 2N65O PNP

RIFXO MET FLI,I 220 OHMS 5S L/zV
R|FXO CottP toOO OHM 5S L/zt
RIFXO COl.lP 22X, OHH 5X L/2U
RrFXO MET FLH 220 oHilS 5g L/21
RrvAR COMP 500 oHM 20S LtN t/4U

RTFXD ilET FLH 220 OHl.rS 5S L/21
RtFxo col{P 20K oHt't 5r lu
RIFXO r.tET FLt{ 220 oHMS 5r L/zU
RIFXO COIrP 820 oHt{ 5S L/zv
RIFXD COl.lP 75OO OHl.l 5i t/zY
RTFXO I'IET FLl.l 220 OHMS 5X t/Zt
RtvAR COI|P 500 oHH 2os LtN L/4U
RIFXO HET FLM 270 OHMS 5X L/2II
RIFXO COMP 820 oHH sf, L/2U
R|FXo CoMP 27K OHM 5S I/ztr
RrFxO Cor.tP 620 oHt't 5r L/zW
RIVAR COMP 5OO OHM 20$ LIN I/4I
RfFXD COilP 1200 oHM 5$ L/zv
RrFXD COMP 5600 oHit 5g t/2V
RIFXO COtlP t60 oHM 5S t/4v
ASSY'DECIHAL POINT

SEMICON OEVICE TDIODE JUNCTION
SEI,IICON DEVICE IDIOOE JUNCTION
sEr{tcoN oEvtcE r0tooE JUNCTION
NOT ASSIGNED
SEI4ICON OEVICE TOIODE JUNCTION

SEMICON DEVICE TOIODE JUNCTION
SEMICON DEVICE IOIOOE JUNCTION
SEt,IICON OEVICE IOIOOE JUNCTION
SEMICON DEVICE IOIODE JUNCTION
SEMICON DEVICE IOIODE JUNCTION

SEI'I ICON DEV ICE I OIOOE JUNCT I ON
SEMICON OEVICE IDIODE JUNCTION
SEMICON DEVICE 

'OIODE 
JUNCTION

NOT ASSIGNEO
SEMICON DEVICE IDIODE JUNCTION

SEMICON OEVICE IOIODE JUNCTION
NOT ASSIGNED
SEMICON DEVICE IOIOOE JUNCTION

NOT ASSIGNED
LAMPIGLOU L/I5VI
LAI'4PIGLOI L/L'U
LAMPIGLOT L/L9VI
LAI.IPIGLOI L/L'V

LAMPIGLOI L/L'Y

# See list ol abbrevictions in introduction to this section

Model 5245L
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Model 5245L Section IV
Table 4 -1

Table 4-1. Reference Designation Index (Contrd)

Reterence
Desisnation @ ftock No. Description # Note

A8DS8
A80S9

ASRI THRU
A8R2
AER'
ATR4
A8R5
A8R6

A8R7
A8R8
A8R9
A8RlO
AsRI I

A8RT2
ASRII
A6RI4
A8RT5
A8RI6

A8Rt7
A8Rt8
A8RI9
AsR2o

A9

A9C t

A9CR I
A9CR2
A9CR'
A9CR4
A9CR5

A9CR6
A9CR7
A9CR8
A9CR9
A9CR t0

AgCR t I
A9CR l2

A90S I
A9D39
A903to
A9DS I I
A90S r2
A903tt

A90Sl4
A903 r 5

A9RT
A9R2
A9R'

2r40-oo28
el40-0o28

0683-1055
068t-6855
068t- to55
o68r-6855

0689- lO55
0683-6815
O6sl- lO55
0685-68!5
0681- tO55

068t-68t5
068t-1055
o68t-68t5
06St- ro55
068!-6815

068l- 1243
068t- r245
068!- 12.15
O68l- L245

524tL-658
524!L-65B-t

Ol5O-OOl2

t9Ot-0025
t90t-oo25
l9Ol-0025
l9Ol-0O25
t90 l-0025

t90t-OO25
t 90 l-0025
t90r-oo25
r90 t-0025
t90l-0025

t90t-0025
l90 l-OO25

2 140-OO l5
2 !4O-OO l5
2t40-oot5
2140-OOl5

2t40-oot5
2 I4O-OO t5

O68!-51t5
O68l- lO55
069l-5tt5

LAMPIGLOT L/l'U
LAMPIGLOI L/I'T

NOT ASSIGNED
RTFXD COMP T MEGOHT,I 5S L/47
R|FXO COHP 6gK oHH 5S l/4tt
RTFXD COl.lP t MEGOHII 5$ L/IVI
R|FXD COi,tP 68K OHM 5X L/$VI

R|FXO COIrP I MEGOHM 5S L/[ti
R|FXO COI'IP 68K OHtl 5g l/4Y
Rf FxD COI{P t MEGoHI'| 5s L/[lt
R|FXD Col,tP 68K OHtl 5S L/IV|
RrFxO COMP I ITEGOHM 3% t/4Y

R|FXO COl,lP 68K oHM 5[ L/4Vt
RIFXD COMP T HEGOHM 5S L/4VI
R|FXO COIrP 68K OHM 5r L/4U
RIFXD COl,lP t ltEGoHM 5S t/41
RTFXO COMP 68K OHM 5S L/'{.VI

RIFXO COMP lzOK OHI'I 5g l/41
RrFXD Cot'lP tzOK oHM 5S l/4Y
RIFXD COilP t20K OHlr 5S t/4Y
RIFXD COMP t20K OHfr 5S t/4V

ASSY I i{EASUREI,IENT UNI TS
BOAROIBLANK P.C.

C IFXD CER OoOlUF 2OS IOOOVDCI

SEIIICON DEVICE IOIOOE JUNCTION
SEMICON DEVICE IDIOOE JUNCTION
SEI{ICON DEVICE SOIOOE JUNCTION
SEMICON DEVICE IOIOOE JUNCTION
SEMICON OEVICE TOIOOE JUNCTION

sEl,ucoN oEvIcE rolooE JUNCTt0N
SEMICON DEVICE IOIODE JUNCTION
SEMICON OEVICE TDIOOE JUNCTION
SEMICON DEVICE IOIOOE JUNCTION
SEMICON DEVICE IDIOOE JUNCTTON

SEIIICON OEVICE IOIOOE JUNCTION
SEMICON OEVICE IOIODE JUNCTION

NOT ASSIGNED
LAt,lP'GLOI NEON NE-2H
LAMP|.GLOI NEON NE-2H
LAMPTGLOI NEON NE.zH
LAhPIGLOI NEON NE-2H

LAI{P I GLOI NEON NE-2H
LAMPTGLOI NEON NE-2H

RIFXD COilP 5tK oHMS 5t L/4Y
R|FXD CollP t HEGOHiT 5s L/4t
RIFXD COMP 5tK OHilS 5$ l/4Y

# See list ol <rbbrevictions in introduction to this section
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Section IV
Table 4-1

Model 5245L

Table 4-1, Reference Designation Index (Contrd)
tieterence
Desigration @ ftock No. Description # Note

A9R4
A9R5
A9R6
A9R7
A9R8

A9R9
A9RIO
A9RI I
A9RT2
A9Rr'

A9R!4
A9RT5
A9R I6

Ato

Atocl
A toc2
A 10Ct
A loc4
A toc5

A roc6
AtocT
Atoc8
A loc9
A 10C lo

Atocll
A loc 12
A loc 1,

A tocRt
A rocR2
A rocRt
A tocR4
A rocR5

A tocR6
A tocRT
A rocR8

A toosl
A t0Ds2
A toDst
A loDs4
A 10055

A too56

A tocR I
A rocR2
A tocRS
A t0cR4
A locR5

A tocR6

068t-1055
068t-5tt5
068t-to55
068r-5155
068t- to55

068l-51t5
068r- to55
O68l-5155
068t- to55
068t-1245

068t- l2s5
o6e5- 1245
068r-1245

52r2L-4A
52 I 2L-4A- I
052t2-601 t
o t40-o I 94
0 t40-o2 l7
ot40-0r94
ot40-o195
ot40-or94

ot40-0194
o 140-0r98
0140-0r94
ot40-0194
o 140-o t 95

0 140-0198
o 140-ot98
o t40-ol9e

t9Ol-OO25
t9Ol-0O25
r90 l-oo25
l90 l-0025
t90 t-oo25

t90 l-oo25
t90 r-0025
r90 r-0025

RrFxo coHp t MEGoHH 5f, t/4tt
Rf FXD COIrP 5lK OHttS 5S t/4t
R|FXO CoMP I MEGoHr,t 5g t/4Y
R|FXO CO!4P 5tK oHHS 5$ t/4u
RIFXO COMP I MEGOHM 5r{ t/41
R|FXD COMP 5tK OHl,lS 5; L/[yl
R|FXO COIrP I HEGOHT,| 5f, t/4u
RIFXD COl.tP stK OHttS 5t t/4u
R|FXD COHP t ilEcoHil 5g t/4t
RIFXD COI,{P l2OK OHt{ 5f l/4Vt

RTFXD COl.lP f20K OHil 5f,
RtFxD CoilP t20K oHH 5g
RtFxo coHP t20K oHl,t 5g

ASSYiOECIMAL COUNTER
BLANK BOINOTPOCO
REAOOUT BLOCK ASSEMBLY

l/4v
l/4t
l/4v

c tFxo r,tlcA rlo PF 5s
c rFxo lrlcA r40 PF 2$
c tFxo IrIcA tro PF 3s
C IFXD MICA I'O PF 55
c tFxo tllcl lto PF 5t

too vocu
toovDcx
,o0 vDcl
too vocr
too vocf

t970-oooe

190 l-0o25
r90 t-oo25
I 90 I -0025
r90t-0025
t 90 t-0025

I 90 t-0O25

crFxo MICA tro PF 5s too vDcw
c rFxD FrtcA zooPF 5S 500voer
c tFxo HtcA tto PF 5t too vDcw
c fFxo MtcA tro PF 5s 500 vocw
ctFxo i{IcA t50 PF 5S tOO vDct

C|FXD tltrCA 20OPF Sg SOOVOCW
c IFXD tltcA 20oPF 5r toovDcu
c |FXO IrICA 240PF 5S toovocr

sEtllcoN DEvIcE r0IooE JUNCTION
SEl,llCON DEVICE tOIoOE JUNCTTON
SEMICON DEVICE IOIOOE JUNCTION
SEMICON OEVICE'OIODE JUNCTION
SEMICON OEVICE IOIODE JUNCTION

SEMICON DEVICE IOIOOE JUNCTION
SEMICON OEVICE TDIOOE JUNCTION
SEMICON OEVICE IOIOOE JUNCTION

NSRIPART OF REAOOUT BLOCK ASSY
NSRTPART OF REAOOUT BLOCK ASSY
NSRIFART OF READOUT BLOCK ASSY
NSRTPART OF REAOOUT BLOCK ASSY
NOT ASSIGNED

ELECTRON TUBETINOTCATOR TO DIGIT

oloDE JUNCTIONrloo MA AT lv tooPlv
oIoDE JUNCT!oN!too trA Ay tv tooplv
OIODE JUNCTIONIIOO irA AT IV TOOPIV
DIoDE JUNCTIoN!too MA AT lv tooPtv
DIOOE JUNCTIONTIOO HA AT tV IOOPIV

oIoDE JUNCTIONTIgg MA AT tv tooPtv

# See list ol abbrevictions in introduction to this section
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Model 5245L

Table 4-1. Reference Designation Index (Contrd)

Reference
Desisnation @ ftock No. Description # Note

A t0cR7
A locRS
A roCR9
A tocR lo
AlocRlt

A locR t2
AlocRt]

Aloot
A to02
A ro0t
A 1004
A tOO5

A too6
A tooT
A toos

ATORT
A TORz
A TOR' T}.IRU
A IORS
A IOR6
A IORT

A IORg
A IOR9
A toR tO
AtoRlt
A loR t2

AtoRlt
A toR t4
A toR l5
A loR t6
A loR t7

AloRt8
A tcR 19
A 10R20
A toR2 t
A loR22

A toR2t
A toR24
A toRz5
A loR26
A toR27

A toR28
A toR29
Ar0R50
A roRt I
A toRt2

AtoRtS
A 10R54
A toRl5
A loRt6

I 90 r -oo25
190 l-oo25
l9to-oor6
l9ro-oot6
l9 ro-oo l6

t9t o-oo t6
l9 I O-OO l6

1850-0o62
1850-oo62
t850-oo62
1850-oo62
rSsO-O062

r850-0062
l85O-OO62
t850-oo62

0686-47t5

0683-t945
o68t-5945

o68t-t945
068r-5945
0685-56r5
o68t-56t5
068t-5655

O68l-5655
O68f-56t5
068l-5615
0685-36t5
068r-56t5

0686-7525
O68f-4!15
0683- tOt5
0683-t045
o68t-47V5

068r-7925
068t- l8 t5
o68t-t925
0686-7525
068t-4555

068t-to55
0686-7525
o68r-q5t5
0685-8225
068t- 1045

O68!-4715
O68l-!925
O68t- l8 l5
O685-!925

DIODE JUNCTIONIIOO MA AT lV TOOPIV
DIoDE JUNCTIONT too r{A AT lv tooplv
SEMICON OEVICE TOIODE GERMANIUH
SEMICON DEVICE IDIODE GERMANIUITI
SEFICON OEVICEIOIOOE GERMANIUM

SEilICON oEV ICE TDIODE GERMANtUtq
SEI{ICON DEV ICE IOIODE GERI.,IANIUI'

TRANS I STOR I GERI,IAN I UI,I
TRA NS I STOR I GERFIAN I Ufr{

TRANS I STOR I GERT4AN IUM
TRANSISTOR IGERMANTUM
TRANS I STOR t GE RMAN I UT,I

TRANs I STOR T GERI'1AN I UM
TRANS I STOR t GERMAN IUITI
TRANSI STOR 

'GERMANIUM
RIFXD CottP 47K OHM 5S L/zv
NSRSPART OF READOUT BLOCK ASSY

NOT ASSIGNEO
RIFXD COMP f90K OHr.ts 5S L/4t
RIFXD COMP tgOK OHl.tS 3X L/ttW

RrFXCI COI.4P ,90K OHMS 5X L/4V
RrFXD COMP 390K OH|!S 5S t/4n
RTFXD CO}IP 56K oHMS 5S L/4U
RIFXD COMP 56K oHMS 5S t/4u
RIFXD COt'tP 56K oHMS 5$ L/4W

RTFXD COMP 56K
RIFXO COl.tP 56K
R|FXD COIrP 56K
RTFXO ColiP 56K
RTFXO COHP 56K

oHils 5S L/4Vt
oHttts 5t L/4u
oHt{s 5$ L/l4tt
oHlts 5s t/[Yt
oHHS 5S L/$Vt

R|FXD CO|{P 7500 0Hr4 5$ L/2vt
RIFXD COMP 4'K OH'{ 5S L/4U
R|FXD COttP loK OHttS 5% L/4V
R|FXO COI|P lOoK OHM 5$ L/4Y
RsFxD coHP 47K oHM 5% t/+w

R IFXD
R rFXt)
R IFXO
R TFXD
R IFXO

col.tP ,9OO OHM 

'% 
l/4W

cor{P t80 oHil 5S t/tilt
COl.'lP 5900 OHMS 5t t/q|
COI{P 75OO OHM 5S L/2tt
coMP 4rK oHt{ 5r L/IV|

R|FXO COI{P toK OH}ts 5s t/41
RIFXB COMP 7500 OHil 5g L/2tt
RrFXD COilP 4tK oHl.t 5S t/4v
RIFXO COilP 8200 oHt{s 5r L/4Y
R|FXO COIrP IOOK oHM 5S t/ttt
R|FXO COMP 47K oHl,ts 5$ t/4v
RrFXD COMP 

'9OO 
oHr.ts 5g t/41

RrFxD colip tgo OHM 5s t/4Y
RIFXD COt,lP t90O oHtts 5i L/4X

# See list ol crbbrevictions in introduction to this section

Section IV
Table 4-1
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Section fV
Table 4-1

Table 4-1. Reference Designation Index (Contfd)

Reterence
Desigrration @ ftock No. Description # Note

A toRlT
A l0R18
A loRt9
A 10R40
A roR4 t

A t0R$2
A loR4t
A toR44
A roR45
A toRrt6

A toR47
A toR48
A toR49
A toR50
A toRS t

A toR52
A loR5t
A t0R54
A loR55
A 10R56

AtoR57
A loR58
a 10R59
A loR60
A toR6 I

A loR62

Arovl

Atl
At2
Att
At4
At5

Ar5Ct
A l5C2
A r5Ct
A lsc4
A l5C5

A l5C6
A t5C?
A l5C8
A rsc9
A l5C lO

Arsctt
Ar5Cl2
A l5C rt
A t5C t4
A l5e r5

0686-7525
06Et-4tt5
068!- lOt5
0686-7525
068t-45f5

068)- tOtS
o68t-t045
068r-47t5
068t-t925
068t- t8r5

068t-t925
o6e6-7525
068t-4tt5
068t-8225
o683-68t5

0686-7525
068t-4tr5
068t- tO55
068r- 1045
0696 47t5

068t-t925
068l- 18 l5
068t-t925
0686-7525
o68r-4tt5

068t-1o55

052t2-6010

052te-20to
052 t2-6Ol I

0l6O-O!69
ot60-0t69
ot40-0204
ot40-0204
0140-0204

Ot4O-0204
0 t40-ot 94
0140-0204
ot40-0204
0r60-256'

ol60-2565
ot40-0t9r
0160-2506
Ot40-Ol90
o 140-o 190

Rf FXO COfr,lP 7500 Olttl 5g L/2y
RfFXD COIIP 4tK OHl,l 5I l/4Y
R|FXO COHP IOK 0Hr4S 5$ L/.tt
R|FXO COI{P 7500 oH}r 5S t/zu
R|FXO COl,lP 4tK OHil 5t L/tlY

R|FXo COI1P tOK OHilS 5g L/41
R|FXO COMP l00K oHM 5S t/4n
RIFXD ConP 4?K oHMS 5S L/IV|
RIFXO COl,rP t9OO oHMS 5S tll4-Vl
R|FXD COi{P 180 oHil 5S L/4W

RrFxo CoMP ,9OO OHMS 5% L/txt
R|FXD COMP 7500 OHtt 5s L/2tt
RrFXD COf.rP 4tK oHM 5t L/IV|
R|FXD COMP 8200 oHr.ts 5S L/4n
R|FXD CO|4P 68K OHl,t 5S t/Iv
R|FXD COI4P 7500 oHlt 5s L/2tt
RrFxO COMP 4tK oHM 5S L/4I
Rf FX9 COMP foK OHl.lS 5S l/4ttt
R|FXO COtlP r00K oHM 5g t/[vt
RrFXO COl.iP 47K OHH 5S L/2Vt

R|FXo ColrP 3900 oHilS 5S L/4n
R|FXD COI{P 180 oHtvt 55 t/4|t
RTFXO CollP 39OO oHMS 5S t/4V
R|FXD COMP 7500 oHH 5$ t/za
RTFXD COMP 4IK OHM 55 L/IVI

RrFXO COl,tP tOK OHHS 5% L/4W

NSRIPART OF READOUT BLOCK ASSY

SAME AS Al0r USE PREFIX A.LI
SAI{E AS Al0r USE PREFIX A12
SAME AS AlOr USE PREFIX ALV
SAHE AS Ator USE PREFIX A14
DEC II,IAL COUNTER ASSEI{BLY

BOARDIBLANK PC
REAOOUT BLOCK ASSET,IBLY

c tFxo MtcA
CIFXD MICA
c tFxD t,llcA
c rFxD HlcA
c rFxo MtcA

L? PF 5$
t7 PF 55
47PF 5; NPo 500vDCr
ttTPF 5S NPo 500v0CW
47PF 5S NPO 500VDC|

C IFXD HICA 47PF 5I NPO SOOVOCW
c tFxo HtcA rto PF 5s too vocll
c fFxo MICA 47PF 55 NPo 500vDcf,
c rFxD HICA UTPF 5S NPO SOOVDCW
c tFxD cER 2000 PF 20s 500vDcr

c tFxD CER 2000 PF 20r 500vocr
c tFxD MICA 56 PF 5S 300 VDCW
c tFx0 MtcA 27 PF 5s
crFxD r,rlcA t9 PF 5s 500 vDcw
c rFxD r,tlcA ,9 PF 5S 

'OO 
VDCW

# See list of abbrevicrtions in introduction to this section

Model 5245L
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Model 5245L

Table 4-1" Reference Designation Index (Cont?d)

Reterence
Desienation @ ftock No. Description # Note

A r5C t6
A l5C l7

A t5CR I
A t5CR2
A l5CRt
A t5CRq
A t5eR5

A t5CR6
A t5C R7
A r5CR8
At5CR9
A lSCR t0

AtseRlt
At5CRt2
A t5CR I5
A rSCR t4
ArSeRtS

A 15CR 16
A l5eR 1?
At5CRts
At5CRl9
A t5CR20

A l5CR2 I

A tsDs t
a t5Ds2
A r50st
A r5Ds4
A t50s5

A r50s6

At50l
A t502
A 1501
A rto4
A t505

A 1506
A 1507
A 1508

ATSRT
A I5R2
AISR' THRU
A I'R5
A I5R6
A I'R7

A 15RA
A T'R9
A ItR t0
AttRtt
A r5R t2

A ItR It

0140-0r9r
o t40-ot 9 t

190 t-oo25
l9O t-O025
t90t-0025
t 90 l-0O25
l90t-o025

t90t-oo25
teo l-0025
t90 l-oo25
l9O l-0O4O
I 9O I -OO4O

l90t-0040
l90 t-0040
t90 l-0O4O
t90 1 -oo40
l90 l-O040

t90 t-0040
r901-0040
t9O l-OO4O
r90t-0040
t90 t-0040

t90t-oo40

1970-0009

t85l-OO!4
t85l-OOl4
l85t-OOt4
t85t-oot4
t85t-oo54

t85t-OOl4
It5t-oot4
t85t-oot4

O686-4715

068t-t945
068t-1945

068t-t945
068t-t945
O68t-5615
068r-36t5
068!-36!5

O68l-56t5

crFxD r,tlcA ,6 PF 3t 5oo vDcl
c rFxD MtcA 56 PF 5X 5OO VOCW

0IODETJUNCTIONt tOO MA AT tV IOOPIV
OIODETJUNCTIONTTOO MA AT IV IOOPIV
DIOOETJUNCTIONt IOO l,lA AT tV l00PlV
DIOOETJUNCTIONT 100 l4A AT lV IOOPIV
0IODETJUNCTIONT l0O MA AT tV IOOPIV

DIODETJUNCTIONttOO MA AT lV tooPlV
DIODETJUNCTIONII0O MA AT tV IOOPIV
DIODETJUNCTION t tOO l,lA AT lV IOOPIV
DIOOETSILICONISO l,lA AT tV fO PIV
DIOOErSILICONtto MA AT lv tO PIV

0lODErSlLICONttO ltA AT tV
OlODErSlLICONtt0 t{A AT lV
0IOOErSlLlCONlt0 llA AT tV
OIODETSILICONtsO l{A AT lV
DIODETSILICONtfO MA AT lv

30 PIV
,O PIV
30 PIV

'O 
PIV

IO PIV

DIODETSILICONtTO MA AT lV tO PIv
OIODETSILICONISO FIA AT lv 30 PIV
OIODErSILICONttO l4A AT lV tO PIV
DIODErSILICONlSO MA AT lV tO PIV
DIODErSILICONll0 HA AT lV 50 PIV

SEIIICON OEVICE IOIODE SILICON

NSR PART OF REAOOUT BLOCK ASSY
NSR PART OF READOUT BLOCK ASSY
NSR PART OF REAOOUT BLOCK ASSY
NSR PART OF READOUT BLOCK ASSY
NOT 

^SSIGNED
ELECTRON TUBEIINDICATOR TO DIGIT

YRANSISTOR ISILICON PNP
TRANSI STOF ISIL ICON PNP
TRANSTSTOR'SIL ICON PNP
TRANSISTOR ISIL ICON PNP
TRANSISToR ISILICON PNP

TRANSISTOR I SIL ICON PNP
YRANSTSTOR ISIL ICON PNP
TRANSISTOR tSIL ICoN PNP

R|FXo COiIP 47K oHl,l 5S l/zlt
NSR PART OF READOUT BLOCK ASSY

NOT ASSIGNED
R|FXD Cot',tP t90K OHt't 5S L/41
RrFxD Col,tP t90K oHtq 5x L/4Y

R|FXO COMP 59OK OHil 5t L/,ttt
R|FXD COttP ,90K OHt4 5S L/41
RIFXD COiIP 56K OHM 5T L/4Y
R|FXO Col.tP 56K oHM 55 L/qV
R|FXO COHP 56K OHH 5S l/4v
RfFXO COttP 56K OHl.l 5i L/IV

# See list ol abbrevicrtions in introduction to this section

Section IV
Table 4-1
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Table 4-1. Reference Desigrration Index (Contfd)

l(elerence
Desi$ration @ Stoek No. Description # Note

AtSRt$
A t5R It
A l5R t6
A 13R t7
At5Rl8

A l5R t9
At5R20
A t5R2 t
A r5R22
A l5R2l

A 15R24
A 15R25
A 15R26
A 15R27
A 15R28

A r5R29
A lSRto
A r5R5 I
A l5Rt2
A l5Rtt
A r5R14
A t5Rt5
A 15R56
A l5Rt7
A t5Rt8

A 15R59
A 15R40
A l5R4t
A 15R42
A 15R4t

A t5R44
A 15R45
A r5R46
A 15Rrr7
A 15R48

A 15R49
A r5R50
A lsR5 I
A 15R52
A r5R55

A 15R5$
A 15R55
A 15R56
A 15R57
A 15R58

A 15R59
A 15R60
A l5R6l
A r5R62
A lsR65

A 15R64

0685-5655
068r-5635
o68t-56t5
068r-56r5
0?6 l-oo lo

076 l-ooto
0?58-0044
0758-0004
0758-OOO4
0738-OOO4

0758-O004
O758-OOO4
068)-16t5
O68!- l6t5
068t-16t5

068l- t6t5
068t- t6t5
068l-f615
0685- t615
0685- t635

O68f-tOl5
068t-5925
O68f- t8t5
0683-5925
068)-47 l5

068t- t0 t5
o68t-5925
068r- t815
0685-1925
0685- I r r5

068t- ro25
068r-t925
0685- t815
068t-t925
068t- t045

0683-3925
068t- t815
0683- t025
0685- l r ls
0683-3925

068t- 1045
068l- to25
o68r-5625
o68t-t625
068J- tO25

0685- 1045
0683- I 125
0685-?715
068t- t045
068t- r2f5

o68t-to25

RIFXO CoMP 56K OHil 5I L/4Y
R|FXO COl.lP 56K OHt4 5tr L/4U
R|FXO COMP 56K OHH 5X L/4U
RTFXO COl.lP 56K OH].{ 5$ L/4U
R|FXB HET oX 1800 oHlr 5$ 1r

RTFXD MET OX t800 oHH 5t tt
RfFXD MET 0X 2200 oHM 5g t/zv
R|FXo MET FLH 27OO oHM 5S L/2t
RrFxD MET FLI{ 2700 oHf.{ 5s L/2V
RrFXD l{ET FLl,l 27OO OHH 5S L/zlt

R|FXD t{ET FUN 2?00 OHM 5S L/21
RIFXD MET FLM 27OO OHM 5$ 

'/2NRTFXO COMP l6K OHt'l 5g L/41
RIFXO CoMP l6K OHt{ 5f L/[lt
RrFxg CoMP l6K 0Ht4 5s L/4u

R|FXD CoHP 16K oHlr sf, L/$Vt
R|FXD COr.tP l6K OHH 5n L/4U
RtFxO COMP l6K OHM 5S L/41
RIFXO COMP t6K OHH 5$ L/4U
RIFXD COl.lP l6K OHt{ 55 L/4U

RIFX9 COI{P tOO OHil 5$ t/4V
RIFXD COMP 

'9OO 
OHM 5S L/4Y

RIFXO COI{P l8K OH}r 5S L/4W
RIFXO COIIP 39OO OHM 5s L/ttu
RIFXD 470 0l-${S 5r L/$Vt

RIFXD COMP too OHM 5r L/IVI
RTFXO COMP 5900 oHM 5S L/ttw
RIFXD COMP 18K OHH 5S L/4W
RrFXO COMP fe00 oHr.t sg L/uY
RrFXD COi4P rro oHH 5I L/4u

R|FXD COl.lP 1000 oHil 5S L/4U
RrFxo coMF ,9oo oHr.t 5f, t/uvt
R|FXD COHP t8K OHr4 5S L/4U
R|FXB COl,lP 5900 oHM 5S L/4Y
Rf FXD COIrP t00K OHM 5r L/4V

R|FXD COi.!P !9OO OHM 5i L/4Y
R'FXO COMP I8K OHH 5S L/4U
RIFXD COMP r0OO OHM 5S l/[tt
R|FXO COMP rl0 oHil 5S L/4U
RrFXD COr.iP 3900 oHM 5S L/[tt
RIFXO COMP l00K oHM 5S L/4V
R|FXD CoMP IOOO oHtq 5$ L/4Y
RTFXO COMP ]600 oHM 5q L/4U
R|FXD COHP )600 oHM 3% L/Utt
R|FX0 COI|P tO00 oHil 59{ t/4u

RSFXD COMP IOOK OHM 5fi L/41
RfFXD COMP ttOO oHM 5t L/IVI
R|FXD COMP 27K OHl| 55 t/4V
RrFXO COMP IOOK OHM 5r( L/ttvl
Rf FXD C0l'1P rzK oHt{ 55 L/4W

R|FXD COMP 5000 oHr{ 5q t/4Y

Section W
Table 4-1
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Model 5245L

Table 4-1" Reference Designation Index (Conttd)

Reference
Desisrration @ Stock No. Description # Note

A 15R65

AtSVl

At6
At7

AlTCl
AL?C2
Ar?C5
A t7C4
Al7C5

A r7C6
A l7C7
A t7C8
A l7C9
A t7C tO

ArTClt
At7Cr2
A l7C rt
A t7C l4
A 17C 15

A r7e 16
A l7C l7
A r?C l8
A t?C t9
A 17C20

A 17C21
At7e22
A r7C2t
A17C24
A t7C25

A17C26
AL7C27
A r7C28
A 17e29

AlTCRl
A 17eR2
A rTCRt
A l7CR4
A t7CR5

A t7CR6
A t7CR7
A r7CR8
A r7CR9
AtTCRlO

AtTeRtl
A l7CRt2
A r?eR t5
A tTCR t4
AlTeRtS

O68f-3915

5245A-65C
52s5A-65C-r

Ol5O-0O93
o 150-oo50
o 140-o 196
o 140-or45
ot40-02to

ot40-ot45
0 140-o196
or40-0202
ot40-0208
ol40-0202

ot40-0204
O l4O-Ol 45
ol40-02t4
O l4O-O2 lO
o 140-o I 45

o 140-02 l4
Ol4O-02OJ
ol40-o202
o 140-02 to
ot40-0202

Ol40-0195
ol40-0200
Ot4O-O2OO
Ol4O-O2OO
ot50-oo9t

0l5O-OO95
0150-oo9t
ot50-oo95
ot50-oo95

r9ro-0o22
t9to-oo22
t91O-OO22
l9l0-oo2r
t9lO-OO22

r9ro-oo2 I
l9lo-oo22
l9ro-oo22
t9to-oo2 I
I 9rO-OO2 r

r9r0-oo22
r9r0-oo22
t9t0-o022
t9to-oo22
t9lo-oo2r

RIFXD COMP 39K OHM 5$ L/4U

NSR PART OF READOUT BLOCK ASSY

SAME AS AIsIUSE PREFIX A16
ASSY|OECIMAL COUNTER
BOARD'8LANK P.CT

ctFxD CER 0.otUF +80-20 toovDew
C IFXD CER TOO PF 600 VDCW
ctFxD MICA l5O PF 5S 3OO VDCU
CTFXO I'{ICA 22 PF 5S 5O0 VDC;
c rFxD MICA 27OPF 5X foovocf

c rFxo r.tlcA 22 PF 5t 500 vDctr
c rFxD HICA r50 PF 5S 3OO vDCt
c tFxo MlcA 15 PF 5t 5oovDct
ctFxD MICA 680PF 5S SOOVDCT
C |FXO HICA t5 PF 51 5OOVDC|

c rFxD HtcA 47PF 5g NPO 500VOCU
c |FXO MICA 22 PF sf, 500 vDcH
C 

'FXD 
HICA 6OPF 5r 

'OOVDCWcrFxo HICA 270PF 5% 500vDcrt
CIFXO HICA 22 PF 51 5OO VDCI

CIFXD l',lICA 60pF 5s 
'ooVOCWcrFxo HICA toPF 5x soovocil

ctFxD ltlcA 15 PF 5S 500vDcr
c rFxo HICA 270PF 5S 500vocr
c tFxD MtcA t5 PF 5s 500vDer

c rFxo MICA 82?F 5r 
'oovDcfc tFxo MICA t90PF 5g ,oovocu

c tFxD MlcA 590PF 5S toovocr
c rFxo HICA 590PF 5r 

'oovocrcrFxD cER 0.olUF +80-20 loovDet

c tFxa cER orotUF +80-20 toovDct
crFxD cER 0.otUF +80-20 loovocu
ctFxo cER 0.otuF +8o-2o toovDct
C rFXO CER O.OtUF +BO-2O tOOVOet

SEMICON DEVICEIOIODE GE IOOMA 6PIV 5.sNS
SEMICON DEVICEIDIOOE GE IOOI{A 6PIV I.5NS
SEi.|ICON OEVICETDIODE GE TOOMA 6pIV t.5NS
sEMtcoN oEvtcEroI00E
SEI.IICON DEVICEIDIODE GE IOO'{A 6PIV !.5NS

SE}TICON OEVICE IDIODE
SEMICoN OEVtcgTDIODE GE tOOilA 6pIV tr5NS
SEMICON DEVICE IOIOOE GE rOO}IA 6PIV 3.5NS
SE},IICON OEV tCE I DIOOE
SEMICON OEVICETOIOOE

sEHlcoN oEvlcErDIOOE GE tOoHA 6pMrSNS
sEMleoN oEvIcEtDIooE GE loor,tA 6pIv f .5Ns
SEHICoN oEVICEt0loDE GE loot{A 6pIv 5.3NS
SEHICON DEVICETOIOOE GE IOOMA 6PIV 

'.5NSSEMICON DEVICEIOIOOS

# See list ol cbbreviations in introduction to this section
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Table 4-1. Reference Designation Index (Cont'd)

tteterence
Desisnation @ Stock No. Description # Note

A rTCR t6
A tTCR l7
A r?CRt8
A lTcR 19
A r7CR20

AtTLI
A I7L2
A T7L'
A T7L4
A I7L3

A T7L6
A T7L7
A I7L8
A T7L9

At70r
A 1702
A l70l
A 1704
A 1705

A 1706
A t707
A 1708
A 1709
A t70 lo

At70tt
At70t2
Al70tt

AITRI
A I7R2
A 17R3
A I7R4
A r7i5

A I7R6
A I7R7
A I?R8
A I7R9
A t7R lO

AtTRlt
A t7R t2
AlTRtt
A l7R t4
A t7R t5

A l7R 16
A l7R 17
A t7R l8
A l7R t9
A 17R20

A t7R2 t
AL7R22
A r7R2t

l9lO-OO22
r9r0-0022
l9t0-OO22
tet0-0022
t90l-0025

9 140-o t 59
9 l4O-O I 58
9 laO-O159
9 140-o r 58
9 140-ot$3

9 140-ot 59
9 t4O-O I 59
9 140-ot 45
9 t40-0t4t

1854-OO09
1854-00O9
1854-OOO9
1854-OOO9
t854-OOO9

t854-OOO9
l85ll-OOO9
1854-OOO9
I 850-O I 58
1850-ol02

t8t4-ooo9
t854-OO0e
1854-OO09

0683-51 l5
o68t-4725
068t-2015
o68t- t225
0685-lft5

o68t-2025
068r-tro5
068t-2025
o68r-4725
0689-2015

068t- t225
0681-trt5
068t-2025
068l-fOt5
o68t-2225

0683-tt t5
068r- 1825
o68t-2725
068r-5105
0683-2415

068t-1825
o68t-2725
o6et-2225

SEI{ICON OEVICEIOIODE GE IOOMA 6PIV 5.5NS
sEr.tIcoN DEvIcEtDIooE GE tooi{A 6PIv 3.5NS
sEM ICON OEV ICE | oIOOE GE tOOr4A 6P I V 3r 5NS
SEilICON OEVICEtoIODE GE l0ollA 6PlV 3.5NS
SEMICON DEVICE IOIODE JUNCTION

C0ILIFxD 0.47UH 2Ox
colttFxo l.ouH tor
coILtFxo 0.47uH 20tr
COILIFXO t.OUH tOf
cotLrFxD RF 5.t uH

COILTFXO O.47UH 20I
COILIFXO 0.4?UH 2Ot
COILIFXO RF 

'Of 
UH

COILIFXO RF 5rI UH

TRANSISTOR I2N7O9 NPN SILICON
TRANSISToR l2N7O9 NPN SILICON
TRANSISTOR I2N7O9 NPN SILICON
TRANSISTOR I2N7O9 NPN SILICON
TRANSISToR r2N7O9 NPN SILICON

TRANSISTOR I2N7O9 NPN SILICON
TRANSI STOR I2N?O9 NPN SILICON
TRANSISTOR I2N7O9 NPN SILTCON
YRANS I STOR I PNP GERI{AN I UI.I

TRANSI STOR IGE2N2455

TRANSISTOR l2N7O9 NPN SILICON
TRANSISTOR I2N7O9 NPN SILICON
TRANSISTOR I2N7O9 NPN SILICON

RIFXD COMP 5t0 oHMS 5S t/4v
R|FXO COMP 4700 oHH 5g L/4Y
RrFXD COMP 200 oHMS 5S L/IYi
RIFXD COHP 1200 oHr.ts 55 L/4t
RfFXD COMP f50 oHilS 5% L/4tt

R|FXo CorrlP 2O0O OHMS 5S L/IU|
RIFXD COIiP l3 oHHS 5S L/4W
R|FXO COr.tP 2000 oHHS 5S L/4V
R|FXO COMP 4700 oHr,t 5g L/4W
RIFXo CotlP 2OO oHMS 5S l/4t

R|FXD COMP 1200 oHMS 5$ L/,IVI
R|FXO CO|{P Jto oHMS 5S L/4U
RIFXD COl,lP 2000 OHtlS 5S L/4Vl
R'FXD COMP IOK OHMS 5$ L/UW
RrFXO COMP 2,2K OHM 5$ L/uYt

RIFXO COIIP t5O OHMS 5S L/4,1
R|FXD COMP 1800 oHr{S 5t L/IV|
R|FXO COMP 2700 oHMS 5$ t/4V
RIFXO COMP 5T OHM 5T L/4V
RIFXO COMP 240 oHHS 5S t/[Vt

RTFXD COMP lsoo oHMS 5g L/4U
R|FXD COI|P 2700 oHMS 55 Ll/{-Vt
RIFXO COMP 2.2K OHM 5S L/4W

Section [V
Table 4-1

Model 5245L
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Model 5245L Section IV
Table 4-1

Table 4-1. Reference Designation Index (Contfd)

}delerence
Desisnation @ ftock No. Description # Note

A 17R24
A t7R25
A t7R26
A 17R27
A 17R28

A 17R29
A tTnto
A lTRt I
A r7R52
A tTRtt

A t7Rt4
A l7Rt5
A 17Rt6
A 17R57
A t7Rt8

A l7Rt9
Al7R40
A l7R4 t
A 17R42
A l7R4t

A t7R44
A t7R45
A 17R46
A t7R47
A l7R4t

A t?R49
A 17R50
A l,7R5l
A 17R52
A l7i5'
A 17R54
A 17R55
A 17R56
A 17R57
A r7R58

A r7R59
A 17R60
A t7R6t
A I?R62

At8

A tscRt
A 18CR2
A tSCRt
A trcR4
A r8CR5

A r8eR6
A treRT
A t8CR8

O68l-2025
06st-t035
0685-22L3
0683-tOr5
0685-47 l5

068t-24 l5
0685- l025
O68l-8215
o6st-to2s
068t-5r05

0689-24t5
068]-to25
068r-82 t5
o685-t025
o6st-2025

0681-lot5
068t-4715
068t-trt5
068t- 1825
Q685-2723

068t-5105
068l-ttr5
0685-1825
o6dt-2725
068t-47 15

068t-2025
068t- lots
0686-47t5
068l-5r ts
068t-o475

0685-56 t5
0681-4f15
068t-751s
0681-?515
o68t-51 t5

0683-7515
076 l-OO2O
O68l- 1O l5
068t-6805

5245L-48
524tA-65A-t
052 l2-60t r

reo l-0025
l90t-O025
t90t-oo25
t9Ot-0025
l90t-0025

l90t-OO25
t90t-0O25
l90l-0025

Rf FxO COi4P 2000 oHMS 5$ t/ttw
RrFXD COtrP toK OHMS 5tr L/4Y
RrFXD COilP 220 oHMS 5ti I/4W
RrFXO COF1P r00 oHMS 5S t/4Y
RIFXO COMP 470 oHM 55 L/4v

R|FXO COI.IP 240 oHMS 5S L/t|v
R|FXo COMP 1000 oHM 5X L/IUI
RrFxD COMP 820 oHMS 5S L/4W
R|FXD COHP 3000 oHHS 5S L/4U
R|FXO COFIP 5t oHl.t 5s t/4v
RIFXO COIrP 2$O oHprs 5s L/4Vt
R|FXD ColrP t000 oHM 5S L/4Y
RrFXO COirP e20 oHt{S 5s t/41
RrFxD COMP tooo OHMS 5g L/4W
R|FXD COHP 2000 oHHS 55 t/4Y

RIFXD COr.tP tOK OHMS 5S t/[Ul
R|FXO COMP 470 oHH 55 L/tlvt
RIFXO COMP 

',O 
OHMS 5I L/4Y

RrFXO COttP r80O OHr{S 5S t/4Y
Rf FXO COMP 2700 oHr{S 5S L/4Y

RrFXO COilP 51 oHM 5$ I/41
R|FXO COHP 3tO OHMS 5$ L/4Y
RIFXD CoMP ISOO OHMS 9S t/4Y
R|FXD Cot{P 2?OO OHHS 5g L/IV|
Rf FXO CO}IP ti70 OHil 5$ t/4v
RIFXE COMP 2000 oHr.ts 5t t/$vt
R|FXO COMP tOK OHMS 5s t/4Y
RrFXO COilP 470 oHHS 5S L/2v
RIFXO COrttP 5t0 oHM 5s L/4Y
RIFXD COi4P 4.7 OHlllS 5$ t/[lt
RrFXD COr,tP 560 oHMS 5S t/4t
RTFXO COilP 4r0 oHMS 5[ L/4Y
R|FXD COMP 750 OHHS 5r( L/4t
R|FXD COttP 750 oHHS 5g t/4Y
R|FXO COHP 5r0 oHM 5r L/[tt
RrFXD COilP 750 oHMS 5g t/ttY
RTFXO l.lET FLt4 9l OHM 5l tW
R|FXO COMP t00 oHMS 5S t/4tt
RrFXB COttP 68 oHMS 5S t/4V

ASSY I READOUT
BOAROTBLANK P.C.
READOUT BLOCK ASSEI.IELY

SEMICON OEVICE IDIOOE JUNCTION
SEI4ICON DEVICE IOIOOE JUNCTION
SEMICON OEVICE IOIODE JUNCTION
SEMICON OEVICE IOIOOE JUNCTION
SE}.1ICON DEVICE IOIOOE JUNCTION

SEMICON DEVICE TDIODE JUNCTION
SEHICON OEVICE IOIODE JUNCTION
SEttIC0N DEVICE l0lOOE JUNCTION

# See list ol cbbrevicrtions in introduction to this section
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Section IV
Table 4-1

Table 4-1. Reference Designation Index (Conttd)

tteterence
Desisnation @ ftock No. Description # Note

A l80St
A t8D52
A lsDSt
A 18D54
A t8D55

A ts0s6

A l80l
A 1802
A r80l
A 1804
A 1805

A r806
A 1807
A 1808

Al8RT
A I8R2
ATsR' THRU
A I8R5
A I8R6

A T8R7
A 18R8
A I8R9
A t8R lO
AtERtl

Al8Rt2
A l8R lt
A l8R l4
A l8R 15
A l8R 16

A l8R l7
A l8R l8
A t8R l9
A 18R20
A t8R2 I

A 18R22
A r8R2f
A 18R24
A 18R25
A 18R26

A 18R27
A 18R28
A 18R29
A 18R50
ArERtt

A 18Rt2
A lSRtt
A 18R34
A T8R'5
A lgR16

A l8Rt7

1970-oo09

1854-0005
1854-OOOt
1854-0005
1854-000t
1854-OOO3

t85$-OOO5
1854-OOOt
1854-OO0f

0686 47t3

o68r-t945

068t-t945
0685-t945
o68l-1945
068f-5655
068f-56t5

0685-5655
0683-56t5
0685-5655
o68t-36t5
o68t-56r5

0685-56r5
068t-2025
068t-7525
068l- t545
0685-5155

0685-6EO5

068r-?525
068t-1o45
o68t-2025

o68t-7525
068l- 1545
068t-5 I 55
0685-9105

068r-7525
0685- l045
068l-202s
0683-7525
068t- I 545

0685-5rt5

NSR PART OF REAOOUT BLOCK ASSY.
NSR PART OF READOUT BLOCK ASSY.
NSR PART OF REAOOUT BLOCK ASSY.
NSR PART OF REAOOUT BLOCK ASSY.
NOT ASSIGNED

ELECTRON TUBETINDICATOR IO DIGIT

TRANSISTOR tNPN SILtcoN
TRANSI STOR I NPN SILICON
TRANSISTOR INPN SILICON
TRANSI STOR INPN SILICON
TRANSISTOR INPN SILICON

TRANSI STOR INPN SILICON
YRANSI STOR tNPN SILICON
TRAN3tSTOR INPN sILIcoN

R|FXD COi4P 47K OHtrt 55 t/zv
NSR PART OF READOUT BLOCK ASSY.

NOT ASSIGNED
RIFXO COtrtP 390K oHMS 55 t/4Y

RIFXD COMP f90K oHils 5$ t/4v
R|FXO COMP t90K oHMS 5S L/4v
RrFXD COIrP f90K OHr.tS 5g l/[tll
R|FXD COMP 56K oHMS 5f, t//Jtt
R|FXD COilP 56K OHMS 5S t/4Y

R|FXD CoilP 56K oHMS 5S t/tlr
R|FXO COl.rP 56K OHMS 5r t/4v
R|FXD COilP 56K OHHS 5S t/4v
RfFXD COMP 56K oHilS 5X L/4t
R!FX0 COttP 56K OHMS 5$ L/4Y

R|FXD CoMP 56K oHt{S 5i L/41
RrFXD COMP 2000 oHM 55 L/$Vt
RIFXO COl.tP 7500 oHHS 5S t/4lt
R|FXO COMP t50K oHM 5s t/4V
RIFXO COl.lP 5tK 0Hlq 5S l/qtlt

R|FXO COMP 68 oHM 5S L/ttY
NOT ASSIGNED
RIFXO COHP 7500 oHHS 5S L/4v
RIFXO COMP rOoK OHil 5s t/4U
RrFXO CoHP 2000 oHM 5% L/4n

R|FXO COMP 7500 oHMS 5$ t/4Y
RIFXO COHP t50K oHM 5S L/l4tt
R|FXD COi'1P 5lK OHM 5$ t/4w
RTFXD COHP 9t0 oHM 55 L/4Vt
NOT ASSIGNED

RIFXO COHP 75OO oHMS 5S L/4V
R|FXO COMP tOoK oHH 5$ t/4U
RTFXD COMP 2OOO oHM 5S L/qtt
RIFXD COHP ?5OO oHMS 55 L//4Vt
RTFXE COMP tsOK OHM 5g I/4Y

R|FXO COMP 5tK OHM 5g L/ttY

# See list ol clbbreviations in introduction to this section

Model 5245L
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Model 5245L Section IV
Table 4-1

Table 4-1. Reference Desig;nation Index (Cont'd)

Reterence
Desisnation @ ftock No. Description # Note

A l8Rt8
A t8Rt9
A 18R40
a l8R4 t
A 18R42

A l8R4t
A 18R44
A 18R45
A 18R46
A 18R47

A 18R48
A 18R49

Atsvt

A19

Ar9Cl

A t9e2
A l9Ct
A t9C4
A tec5

A t9e6
A r9C7
A l9C8
A l9C9
A 19e lo

A tecR I
A t9CR2
A l9CRt
A tgcR4
A lge R5

A t9CR6
A lecRT

At90t
A r902
A l90t
A1904
A 1905

A 1906

AI9RI
A I9R2
A I9R'
A T9R4
A T9R5

A I9R6
A T9R7
A I9R8
A I9R9

0683-9105

o6et-?525
0683- t045
068t-2025

o68r-7525
068t- 1545
068t-5r55
068t-9105

o6et-7525
068t- 1O45

o5245-6014
03245-2014

ot60-0r27

or50-0095
o t50-oo42
ol50-oo95
ol50-oo9,

ot50-oo7t
0160-0r27
ot50-oo95
or50-006t
o r50-oo9t

lgOl-O145
t90 l-0040
l9Ol-O145
t90t-oo40
t902-0580

l90t-OO4O
l90 l-OO4O

1855-OO16
1854-O249
I 853-OO I 5
t 851-OO I 5
1854-OOO9

r854-0009

o757-O898
o757-O92q
o757-O9rt8
o757-0950
0757-094O

0737-Oe52
0757-0909
0757-O9t2
075?-O9t6

Rf FXO COl.rP 9lO oHM 5$ L/i4VI
NOT ASSTGNEO
RrFXg COI{P 75OO OHMS 5ft L/4W
RrFXO COMP IOOK OHil 5S L/ttY
RsFX9 COMP 2OOO OHM 5S L/ttVt

RrFXD COMP 7500 oHMS 55 L/4v
RrFXB COHP t50K oHM 5g L/IV|
RIFXD COMP 5IK OHM 5X L/4IT
R|FXB COirP 910 oHt{ 5r L/4U
NOT ISSIGNEO

RrFxO COMP 7500 oHMS 5S L/i4Vt
RIFXD COl|lP IOOK oHM 5g L/4Y

NSR PART OF READOUT BLOCK ASSY.

BOARO ASSY I INPUT AIIPLIFIER
BOARO'BLANK PC

c rFxo eER ruF 20r zsvDct
FACTORY SELECTEO PARTITYPICAL VALUE GIVEN
c tFxo cER o.otuF +80-20 roovDcr
c IFXO TI 4.? PF 51 sOOVOcr
c rFxD cER OrotuF +80-20 toovocf,
c tFxD CER O.OIUF +80-20 loovDew

C tFxO
c tFxo
c tFxo
ctFxo
c tFxo

cER too PF los 500vocl
cER tuF 20r 25VDCf,
cER 0roluF +80-20 roovDcw
cER 20 PF lor TOOVOC|
cER 0.otuF +80-20 toovocw

SEMICON DEVICE TDIOOE SILICON
SEMICON DEVICE IOIODE SILIEON
SEMICON OEVICE TP166g SILICON
SEMICON DEVICE'OIOOE SILICON
DIOOE BREAKDO|NTSILICON

SEHICON OEVICEIOIOOE SILICON
sEtlteoN oEvlcE tDIooE sILIcoN

YRANSTSTORTOUAL N CHAN FET
TRANSISTOR IOUAL NPN SILICON
YRAN3ISTOR TSILICON PNP 2N'640
TRANSISTOR'SILICON PNP 2N'64O
YRANSISTORI2NTO9 NPN SILIeON

TRANSISTOR l2N7O9 NPN SILICOiT

RIFXD
R IFXO
R IFXO
R IFXD
R IFXO

TIET FLM 82 OHM 25 IlEV
MET FL}t TK OHM 2I L/8U
MET FLl.l IOK OHI{ 2r L/81
MET FLI,I I2K OHI,I 2g L/8Y
l.lET FLl.l 4r?K OHtl 2f l/81

Rf FXO ltET FLM t5K OHH 2S L/81
RIFXO MET FLI.I 240 OHM 2g L/EU
RIFXO MET FLI,I 2,2K OHM 2I I/AI
RIFXD I,IET FLI,I I.IK OHM 25 L/8I

02 349 -1
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Table 4-1. Reference Designation Index (Contfd)

ttelerence
DesiEnation @ Stock No. Description # Note

A t9R t0
At9Rll
A t9R t2
A t9R tt
A l9R t4

A r9R r5
A t9R t6
At9Rl7
A t9R r8
A t9R t9

A 19t20
A t9R2l
A 19R22
A 19R21
A tgR24

A 19R25
A r9R26

A20
A2t

A2tC I
A2tC2
A2lCt
A2tc4
A2tC5

A2lC6
A2tC7
A2lC8
A2tC9
A2lc 10

A2tC I t
A2lC t2
A2tC ll
A2tC l$
A2lC t5

A2tC l6
A2lC t7
A2lC l8

A2tCR t
A2tCR2
A2tCR5
A2tCR4
A2teR5

A2rCR6
A2lCR7
A2tCR8
A2lCR9
A2ICR tO

A2rcRt I

0757-O9 l6
O737-O9OO
0757-0904
071?-O956
O?5?-O9 l6

0757-0909
O737-0912
075?-0920
0757-0952
o75?-o972

2too-t5t5
o?57-Oeto
0757-O914
075?-0902
0757-O9!O

0757-0948
0757-Oe50

05245-6015
03245-2015

0l60-0t27
0 l50-OO95
ot50-0095
ot70-oo84
0 160-or27

ot60-0127
O l6O-Ol 27
016O-O205
o 140-0205
ol40-o205

ol60-0205
Ol5O-OO95
o r40-o r 49
0 l4O-O I 49
ot40-ot49

0 140-ol 49
O 150-OO9J
ot60-0170

t9t0-0016
l9lo-oot6
l9lo-oo l6
t9to-ool6
t9 10-oo t6

l9 t o-oo t6
l9 1O-OO l6
l9 lO-OO l6
190 l-0040
t9ro-ool6

t9lO-OOt6

RrFXO i,tET FLtt 470 OHt{ 2t L/81
RTFXO tlET FLl,l IOO OHl.l 2I L/eV
RrFXO HET FLH r50 oHlr 2l l/AY
RIFXA MET FLM t.'K OHM 2T L/87
R|FXA iiET FLH 470 oHH 2; t/61

R IFXD
R tFXD
R IFXO
R IFXO
RIFXD

r,fET FLH 240 oHM 2t t/8U
r{ET FLH 2r2K OHM 2X L/8V
MET FLI'I 680 OHM 2t L/81
t{ET FL}.t t5K OHM 2I L/8U
l.lET FLtl IOOK OHl,l 2I l/81

RtVAi ll 50 OHl.l 5I lt
RTFXO HET FLI'I loSK OHM 2[ l/gl
RIFXO IIET FLM 

'90 
OHM 2$ L/8Y

RTFXO MET FL},I I2O OHH 2i L/8U
RIFXD MET FLt'l l.8K OHltl 2X L/8,

RrFXg MET FLl.t IOK OHH 2$ l/AY
RTFXD HET FLI.I I2K OHM 29 I/8Y

SAHE AS AIgIUSE PREFIX A2O
BOARO ASSYTFUNCTION
EOARDIBLANK PC

C |FXO CER ttrF 2Or 25VDCU
c rFxD CER 0.0tuF +80-20 loovDcf
ctFxo cER 0.otUF +80-20 toovDcf,
ctFxD r{Y 0ro66UF 2O$ 5OVDCU
ctFxg cER tr.F 20s 2sVDCU

c tFxo cER tuF 20t 25vDct
crFxo cER lr..F 20r 2svDcw
crFxo MICA 1,0 PF 

'%C 
'FXD 

MICA 
'OPF 

5[ SOOVOCW
ctFxD tllcA ,oPF 5s soovoc[

ctFxo MtcA r0 PF 5s
ctFxD cER 0.otuF +80-20 100voew
CTFXD I'IICA 47O PF 5S ,OO VOCU
c IFXO MICA 470 PF 5S 500 VDCU
c rFxg HICA 47O PF 5S 3OO VDCW

c rFxo HtcA 47o PF 5S tOO VDCU
CIFXO CER 0.O!UF +80-20 lOOVOel
CIFXO MICA 20 PF 5T

SEHIEON DEVICE IOIOOE GERIIANIUT.I
SEMIEON OEV ICE I DIOOE GERMANIUT,I
SEHICON DEVICE IDIODE GERi'IANIUM
SEMICON OEVICE TOIOOE GERMANIUH
SEMICON DEVICE IDIOOE GERMANIUM

SEI,IICON DEV ICE' DIOOE GERMANIUT.I
sEMtcoN oEv lcE r91699 GERHANIUT.{
SEMICON DEV ICE TOIODE GERI.IANIUH
SEI{ICON OEVICE IDIOOE SILICON
SEMICON DEVICE IOIOOE GERMANIUM

SEMICON OEVICE IOIOOE GERMANIUH

Section fV
Table 4-1

Model 5245L
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Model 5245L

Table 4-1. Reference Designation Index (Contfd)

Keterence
Desicnation @ ftock No. Description # Note

A2tcR 12
A2tCR It
A2tCR t4
A2lCRt5
A2tcRt6

A2reR t7

A2TL I
A2TL2
A2IL'
A2TL4

A2tOt
A2t02
A2l05
A2lo4
A2t05

A2t06
A2t07
A2l08
A2l09
A2tO t0

A2tOt I
A2tO l2
A2tOlt

A2IR T

A2IR2
A2IR'
A2tRtt
A2ri5

A2IR6
A2TR7
A2TR8
A2IR9
A2rR 10

A2lR I t
AztR t2
A2tR tt
A2tR t4
A2tRt5

A2lR l6
A2tR t7
A2lR l8
A2tR t9
A2lR20

A2tR2t
A2tR22
A2lR2t
A2tR2q
A2tR2t

A2rR26

tgtO-OOle
t90 l-0025
t90 l-OO25
l9t0-ool6
t9 t0-oo l6

l9to-oot6

9t40-o146
9 l4O-0146
9140-oo95
9140-ol5e

1854-OOl9
r854-OOO5
r834-OO7V
r854-OO71
1854-OOO5

1854-OOO5
1854-OOO5
t854-OOO5
l8l4-OOO9
1859-OOt5

I 85t-OO t5
1854-OOO5
I 854-OO l9

068!- t6 t5
o68t- t6 t5
068t- rot5
068t-5r25
0685-5125

068t-5125
068l-3125
068t-5r25
068r-9125
06et-lot5

068r- lo55
068r-tol5
068t- to55
068t- to55
o68t-tot5

o6st-202s
O685-6225
0681-2025
o685-6225
068t- t025

068l- to25
O6st- l8 l5
068t- 18 t5
o68t-18t5
O68l-4!15

068l-4515

SEMICON DEVICE TDIODE GERMANIUH
oIOoE JUNCTION3lgg p1A AT lV IoOPIV
DIOOE JUNCTIONIIOO MA AT IV 199PIV
SEMICON DEVICE IOIODE GERMANIUil
SEMICON OEVICE IOIODE GERMANIUM

SEI'IICON DEVICE IOIODE GERMANIUM

COILIFXD RF TO UH

cotLrFxo RF lo uH
CoILTFXD RF 0.27 VH
COILfFXO RF Or4? UH

YRANSISTOR tSIL ICON NPN
TRANSISTORI2NTOS NPN SILICON PLANAR
TRANSISToR t2$r478 NPN S I LICoN
TRANSISTOR t2vr478 NPN S I LICoN
TRANSISTORt2NTOa NPN SILICON PLANAR

YRANSISTORS2N?08 NPN StLtCON PLANAR
TRANSISTORI2NTOE NPN SILICON PLANAR
TRANSISTORIzNToS NPN SILICON PLANAR
TRANSI STOR I2N7O9 NPN SILICON
TRANSISTOR ISILICON PNP

TRANSISToR ISILICON PNP 2N5640
YRANSISTOFI2NTOS NPN SILICON PLANAR
TRANSISTOR I SIL ICON NPN

RrFXO COMP 160 oHr{ 5r t/41
R|FXo COIiP 160 oHH 55 L/ttu
R|FXD COI{P tOK oHMS 5S L/[tt
RIFXD COt'lP 5t0O OHl.t 5I l/41
RIFXO COIiP SIOO OHr't 5g L/4v

R|FXO COtlP 5100 oHil 5$ L/4Y
R|FXO COl.rP 5100 oHM 55 t/[Ut
R|FXO COilP SIOO oHil 5S t/4t
R|FXD COl,lP 5100 oHM 5S L/4v
RIFXD COIrP rOK oHlrs 5$ L/4A

R|FXO COIrP tOK oHt'ts 5S L/4Y
RIFXO COl,lP rOK OHMS 5g t/4|t
R|FXO COIIP toK oHilS 5s L/4u
R|FXO COilP tOK OHilS 5S L/4U
RrFxD COMP tOK OHrlS 5s L/4Y

R|FXO COlttP 2OOO OHl.l 5t L/41
R|FXO COilP 6200 oHMS 5$ L/41
RrFxO COMP 2000 oHr,t 5s t/4Y
RIFXO COilP 6200 oHilS 5$ L/4V
RrFX9 COI{P rOOO oHt{ 5g L/4t

RrFxD CO|{P IOOO OHil 5t L/41
RrFXo COI{P IEO oHf.t 55 L/4Y
RIFXO COilP 180 oHtt 55 L/UY
R|FXO COl,lP 180 OHtl 5g L/4tt
RTFXD COl.lP 4tO OHIiS 5f, L/4Y

R|FXO COttP 4tO oHMS 5g L/41

# See list ol abbrevictions in introduction to this section
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Table 4-1. Reference Designation Index (Cont?d)

tteterence
DesiEnation @ Stock No. Description # Note

A2lR27
A2tR28
A2tR29
A2tRto
A2tR5 I

A2lRt2
A2tRtt
A2tRt4
A2lRt5
A2tRt6

A2tRt7
A2rtl8
A2tRt9
A2lR40
A2lR4l

A2lR42
A2IR4'
A2tR44
A2l R45
A2lR46

A2tR47
A2lR48
A2t R49
A2tR50
A2tR3 I

A2lR52
A2tR5t
A2tR54
A21R55

422

A22CL
422C2
422C3
A22e4
A22C5

A22e6
422C7
A22Ce
422C9
A22C tO

A22C I I

A22eL2
A22C It
A22C l4

A22CR I
A22CR2
A22CR5
A22CR4

0685-4315
068t-t9t5
068r-68t5
o6st-62 t5
2lOO-0757

O68l-9915
068r-68 t9
0683-t915
o68t-t t r5
068t-47 l5

0685-47 l5
o68t-2723
068t-5t t5
0681-472s
068l-4725

068t-5r t5
068t-4725
O68t-4725
0685-6825
o68t-47t5

o68t-47t5
068t-51 t5
0685-24 ts
0681- t8 t5
068r-t3t5

0685- tO l5
068t-7515
O68l- lO I 5
o68t-6805

524tA-65R
524rA-65R- I

ot40-0192
0140-0t92
o t40-o1 9 I
0t60-0569
0140-020s

O 180-O I 0O
o 140-o I 94
0 140-0200
o 140-o t 59
o 140-020 I

ot40-o205

ol60-0t6,
ol50-0o47
0 l5O-0047

l9lo-oot4
l9lo-oof4
t90 t-oo40
t90l-oo40

RTFXD COI'IP 4tO oHtls 55 l/41
R!FXo COI{P 190 oHilS 5; t/4v
Rf FXO COl,lP 6EO Olttts 5g t/qv
RIFXD COI4P 620 oHf.{ 5S l/4Ut
RTVAR lf, 20O OHtl 5i ll
RrFXD COHP t90 oHMS 5S L/41
RIFXO COt'tP 680 oHMS 5$ t/41
R|FXO COilP t90 oHlrs 5t L/41
RIFXO COFiP rl0 OHt{ 5r l/4|
RIFXA COIIP 47O oHM 5r L/4U

Rf FXO COI|P 470 oHil 5S t/4V
R!FXo COHP 2700 oHM 5g L/4Y
RrFxO COl,lP 5r0 oilirs 5g L/4Y
RIFXD COr'lP 4700 oHM 5g L/4v
R|FXo COMP 47OO oHt{ 5S t/4Y

RrFxD COl,tP 5tO oHHS 5g L/4u
RTFXD COtlP 4700 OHtl 5S L/41
RIFXD COi4P 47OO oHM 5f, L/ttY
RIFXO COi.lP 6800 OHMS 5S L/4U
RIFXO Col,tP 47K OHl,tS 5g l/4Y

RTFXD CottP 47K
RIFXD C0l4P 5tO
RTFXD COI.{P 240
RIFXD COHP T8O
RTFXD COilP tfo

OHMS 5I L/4Y
oHi.rs 5s l/4v
OHtf 5g l/tltl
oHM 5g l/4lt
OHl,f 5S L/41

RIFXO COiIP 100 0Hl'l 5N l/4V
RIFXO COHP 750 OHl.l 5s l/$It
R|FXO CorlP t00 oHM 5f, L/4r
RrFXD COtrP 68 oHMS 55 L/4Y

ASSYTGATE CONTROL
BOARDIBLANK PoC.

CIFXD HICA 68PF 5s JOOVoCU
c |FXO MICA 68PF 5g 

'OOVOCWcrFxo MtcA 56 PF 5S 500 VOCIJ
C IFXB MICA ITPF 5g
c tFxo HICA 680PF 5$ TOOVDCU

CIFXD ELECT TA 4.7UF IOS ]5VDET
c tFxo MICA tro PF 5s loo vDcu
c IFXD HICA 390PF 5g 

'OOVDCTc tFxo HICA f000PF roovDct
CIFXD I'llCA L?PF 5S SOOVDCW

c fFxo MICA 62 PF 5g 500VDCil
FACTORY SELECTEO PARTTTYPICAL VALUE GTVEN
c rFxt) MY ttooPF toi
CTFXO Tl 6.8 PF lO$ 5OO VDCW
crFxD Tl 6.8 PF lox 500 vDcw

0I ooE I GERt,!ANI UM

O I OOE t GERHANI U}T

SEMICON OEVICE TDIODE SILICON
sEHtcoN DEVtcE r0IoDE stLtc0t\

Section fV
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Model 5245L Section IV
Table 4-1

Table 4-1. Reference Designation [rdex (Contrd)

Relerence
Desisnation @ Stock No. Description # Note

A22CR5
A22CR6
A22CR7

A22LL
422L2
A22L'

A220 t
422d2
A2205
A2204
A2205

A2206
A22d7
A2208
422d9
A220t0

A2201 t

A22R I
A22R2
A22Rt
A22R4
A22R5

A22R6
422R7
A22R8
A22R9
a22R lo

A22R I t
A22R t2
A22R tt
A22R t4
A22R l5

A22R t6
A22R 17
A22R l8
A22R t9
A22R20

A22R2 t
A22R22
A22R2t
A22R24
A22R25

422R26
A22R27
A22r28
A22R29
A22R50

A22Rt t
A22Rt2

r9l o-oo l6
I 9tO-OO l6
190 l-0040

9 140-or42
9 140-0t42
9 140-0t42

t854-OOO5
r854-OOO5
1854-OOO5
1854-OO09
1854-OO09

1854-OOO5
1854-OOO5
185 r-oo l7
I e5 l-oo l7
t85l-oor7

t854-OOOB

0683-3t25
068t-75t5
068l- 10t5
o6et-2425
068t- to15

0685-2425
068t- 1525
o683-2425
O68l-6215
O68l-62!5

068!-2425
068t- rt25
068!- 10t5
o68l-3r25
068r-4725

o68t-tt25
o68t-4725
068t- totS
068l-rot5
068r- 1545

068t-2015
0686-9t t5
o6st- t025
0683- Lt25
068t- 10t5

o68t-4755
068r- 1015
0685- Ltzg
o68t-2725
068t-2755

068!-t045
068t-1825

SEMICON OEV ICE IOIOOE GERI,IANIUI'I
SEMICON OEVICE IOIODE GER'qANIU}4
SEMIeON DEVICEt0IODE SILIC0N

COILTFXD RF 2r2 UH
COILIFXD RF 2I2 UH

COILIFXO RF 2,2 UH

TRANSISTOR'2N?08 NPN SILICON PLANAR
TRANSISTOR I2N7O8 NPN SILICON PLANAR
TRANSISTORI2NTO8 NPN SILICON PLANAR
TRANSISTOR ISILICON NPN 2N709
TRANSISTORISILICON NPN 2N7O9

TRANSISTOR'2N7O8 NPN SILICON PLANAR
TRANSIST0Rt2NTOB NPN SILICOiT PLANAR
TRANSTSTOR r2NltO$
TRANSISTORI2NI'O4
TRANSISToR r2Nt5O4

TRANSISTOR INPN SILICON

RIFXD COIIP ItOO OHr,t 5f, t/[Vt
RIFXO COttP 75K oHt{ 5S l/41
RIFXD COMP IOK OHMS 5T L/4Y
RIFXD COMP 2400 oHHS 5S L/4V
RTFXD COHP IOK 0Ht4S 5g L/4U

RIFXO COMP 2400 oHMS 5s L/4tt
RsFxD COMP 1500 oHHS sf, L/4V
RIFXo COI{P 2400 oHM 5s L/UV|
R|FXD COMP 62K OHl/t 5S L/4W
RrFxO COilP 62K oHH 55 L/4V

Rf FXD COHP 2$OO OHr,t 5t L/4Y
RIFXO COI4P t500 oHr,ts 5t L/41
Rf FXO COMP toK oHt{S 5S L/4Y
RrFXO COMP tr00 oHr{ 5X L/4Vt
R|FXo COI{P 4700 oHM 5S t/4U

R|FXO COIrP ,'00 oHr.t 5S t/$Yt
RIFXO COHP 4700 oHM 5$ L/IV|
Rf FXO COHP IOK oHMS 5S L/.tY
RIFXD COIrP toK oHMS 5S L/4U
R|FXD COI{P t50K OHMS 5S L/4U

R|FXO COt,tP 200 oHHS 5S t/4Y
RrFXo colrlP 9t0 oHMS 5S \/ztl
RIFXO COl.lP rO00 oHH 5S L/4Y
RIFXD COt'tP fSOO OHf.rS 5S L/41
R|FXD COMP toK OHI|S sf, L/41

RIFXO COf.lP 47K OHIIS 5S l/4Y
RIFXO COl,lP IOK OHIIS 5S Ll.ll
R|FXO COl,lP ttoo oHilS 3r t/41
R|FXO COl,rP 2700 oHr,ts 5$ t/4Y
RTFXO COl.tP 27K OHl.l 5S l/4V

R|FXO COMP IOOK OHr.t 5S l/4Y
RrFXO COI{P ISOO OHr,tS 5t Ll{Vl

02 349 -1
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Table 4-1. Reference Designation Index (Cont'd)

Reterence
Desienation @ Stock No. Description # Note

A22Rtt
A22Rt4
A22Rt5
A22Rt6
A22Rt7

A22Rt8

A2t

Aztc I
Aztc2
A2fCt
A2te4
A2tc5

A2tC6
A2tC7
A2rc8
A2tC9
A2tC t0

A25C r t
AzteL2
A2tC It
A2tCR I
A2tCR2
A2tCRt
A2tCR4
A25CR3

A2tCR6
A2tCR7
A2tCR8
A2tCR9

Azto I
A2tO2
a2t0t
A2tO4
A2t05

A2t06
A2t07
A2tO8
A2109
A2tOto

A2to I I
A2t0 l2

A2'R 1

A2'R2
A2'R'
A2IR4
A2'R5

A2IR6

068t-27t5
068!-4?25
068!-1625
o68t-4725
068t-9rt5

o68t-4725

524tA-65S
5241A-65S-l

or40-ol5e
0150-oo93
Ol40-O156
o t80-0rt7
ol80-otoo

Ot4O-0149
ol40-o162
or80-or00
ot60-0t6r

ot40-0200
ot50-or2r
ot50-or2t

t90 l-oo25
l90l-OO25
l90t-oo40
r90t-oo25
teo l-oo25

190 l-oo25
l90t-oo25
190 r-0025
l90t-0040

185 t-oo t7
1850-0040
1850-0062
r850-0062
tgst-ooor

I 850-0 lO I
t850-oo40
le5 l-oo24
t850-oo62
t85O-OO62

t 85 t-oo t7
t85l-oo17

0686-rO25
0686- t525
0686-2725
0686-1025
0686- lOrS

0686- 10t5

RIFXO COl.lP 27K OHl,t 5I l/4V
R|FXO COIiP 4700 oHM 5t L/qt
Rf FXO COI4P 1600 oHMS 5$ L/41
R|FXo COl.tP 4700 oHM 5f, t/4Y
RrFXB COIrP 9tK OHM 5$ L/41

Rf FXO COI{P 47OO OHl,l 5S l/4V

ASSY I SA}TPLING CONTROL
BOAROTBLANK P.C.

ctFxD r.tlcA toooPF SoovDcI
ctFxD CER O.OtUF +80-20 rooVDCl
c rFxD HICA tsoo PF 2r loo vOCl
c rFxD ELecT TA rOO UF 20r IOVDC|
ctFxo ELECT TA 4.7UF IOS l5vocf

CrFxo l.llcA 470 PF 5$ fOO VDCW
c tFxo illcA 4?oo PF 10s too vocH
c tFxo eLEcT TA 4.7UF lot tSVOCf
ctFxD MY O.0l UF tos 200v0c[
NOT ASSIGNED

c tFxo MICA t90PF 55 
'ooVDC[ctFxD cER 0.tuF +80[-2os 5ovDcu

ctFxo cER o.lUF +8os-2o; 5ovoew

SEMICON OEVICE'DIOOE JUNCTION
SEMICON DEVICE IOIODE JUNCTION
SEMICON DEVICE IOIODE SILICOI\
SET.|ICON DEVICE IOIODE JUNCTION
SEMICON OEVICE TOIOOE JUNCTION

SEMICON OEVICE IOIOOE JUNCTION
sErqtcoN oEvlcE totooE JUNCTIoN
SEMICON OEVICE IOIODE JUNCTTON
SEMICON OEVICE IOIOOE SILICOT\

TRANSI SToR | 2Nt5O4
TRANSISTORIGERMANIUI',I 2N'8I PNP
TRANS I STOR I GERI,IAN t UM

TRANSI STOR IGERMANIUM
TRANSISTORTPNP SILTCON 

'OV 
9OOHT'

TRANSI STOR I SPL2N582
TRANSISTORIGERIi{ANIUM 2N'8' PNP
TRANSISTORIGE NPN 2N388A
TRANSI STOR IGERMANIUM
TRANSISTOR TGERHANIUM

TRANSISTOR IGE NPN 2NT5O4
TRANSISTOR I2NI'04

R'FXD COMP 
'OOO 

OHM 5[ L/zY
RIFXD COMP I.5K OHM 5S L/2W
R|FXD COMP 2700 oHM 5S L/2Vt
RIFXo CO|,IP toOO oHM 5S L/zVt
RIFXD COI{P roK oH}r 5I L/zv

RIFXO COIrP toK oHM 5S L/2Vt

Section fV
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Model 5245L Section IV
Table 4-1

Table 4-1. Reference Designation Index (Contrd)

Reference
Designation @ ftock No. Description # Note

A2IR7
A2'R8
A2'R9
a2tR to
AztR r t

A2tR t2
A2tR t5
A25R l4
A2tR I 5
A25R t6

A2'R I?
A2fR t8
A2tR t9
A2tR20
A2tR2 t

A2tn22
A2tR2t
A2tR24
A2tR25
A2tR26

Aztn27
A2tR28
A2tR29
A2tRt0
A2tR5 I

A25Rt2
A2tRtt
A2tRt4
A2tRt5
A2tRt6

A24

A24C t
424C2
A2TC'
A2$C4
A2ttc5

A24C6
A24C7

A24R I
A2rtR2
A24R'
A2$R4

A24Y I

A25

A25C I
Azre2

O6e6-2225
O686-2225
0686-47r5
0686- lOt5
0686-47t5

0686-47t5
0686-7525
0686-5625
o686-2225
0686-2O55

0686-9125
0758-OOl5
0686- lO25
o686-2225
0686- tOt5

0686- tt25
0686-4755
0686-20!5
0686- 10t5
0686- t523

0758-OO r5
0686-lOt5
o6e6-2225
o686-2225
0686- t225

0686-4725
0686-4725
Q686-2715
0686-47t5
0686-47t5

5241A-69A
5241A-69A-l

0tIO-OOOt
Ol60-Ot26
0l4O-Ot5t
Ol4O-O166
o t40-o r 59

ot70-oo55
ot?o-oo40

0727-OO8l
O72?-OlO5
0727-Ot87
2 t00-0t54

524tA-657
5241A-65T-l

0r80-0r00
OtSO-OtOO

RIFXD COHP 2200 oHM 5s L/2Vt
R|FXO COIIP 22OO OHM 5% L/zw
RIFXD COI|P 47K 0Htt 5X L/zV
RTFXD COl,lP tOK OHH 5I L/2Y
R|FXD COMP 47K oHH 5$ L/zv

RIFXO COI'iP 47K oHtt 5S L/zv
RTFXO COMP 7500 0Hr4 5S t/2Yt
RIFXD COilP 5600 oHM 5X L/zVt
R|FXD CoMP 2200 oHr't 5S L/2Y
RrFXO COIIP 2OK ot-tH 5S L/2v

RIFXO COMP grOO OHM 5S L/2U
RIFXD ilET FLl,l 220 OHMS 5s L/21
RIFXO COMP IOOO OHM 5S L/zUt
RIFXD ColtP 2200 0H1.t 5t L/zVt
RIFXO COHP tOK oHM 5S L/zW

RrFxO COMP l.lK Ol{H 5S L/2y
R|FXD COl,lP 47K oHt{ 5g L/zY
R|FXD COMP 20K oHr,t 55 L/zW
R|FXO COMP toK oHr{ 5r L/zU
RrFXg COl.tP 1500 oHil 5S t/zY

RTFXD tlET FLtl 220 OHMS 5g L/21
RrFxO COilP IOK oHH 5S L/2Vl
RIFXD COl,tP 2200 oHM 5S L/zU
RrFXO CoMP 2200 oHM 5S L/zV
RIFXD COl,lP t2O0 OHl.{ 5f L/zvt

RTFXO COIIP 47OO OHl.l 5I t/ztt
RrFXO COt,tP $700 oHH 5S L/zUl
R|FXD COilP 27K oHlr 5S t/z|t
RIFXO COl.tP 470 OHI{ 3r L/2U
RrFXO COMP 470 0Hr4 5r L/2v

ASSYTCRYSTAL OVEN
BOAROTBLANK P.C.

CIVAR CER ?-45PF SOOVDCU
c tFxD PoRC t60PF 2S 500vDCt
c tFxo HICA 820PF 2g toovocr
crFxo HtcA 0.017 uF 2$ too voeu
c tFxo FilcA toooPF toovoct

CIFXD tlY O.IUF 2Ot 2OOVDC[,
crFxD MY .04? UF tOS 2OOVDcr

RrFXO DEPC 600 oHH t5 t/2Y
RIFXO C-FL|I 1200 oHt{ t$ t/zut
R|FXO OEPC 442 oHM tN L/2v
RTVAR lt lOO0 oHl.r lor LIN 2w

NSRTPART OF RSAOOUT BLOCK ASSY

ASSYTOVEN CONTROL
BOARDIBLANK PrC.

C IFXO ELECT TA 4r7UF IOT 95VDCU
c tFxo ELECT TA 4.7UF tO$ tsVDCt
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Table 4-1. Reference Designation Index (Cont?d)

Reference
Desierration @ Stock No. Description # Note

A25Ct
A25C$
A25Cs
A25C6
A2tC7

A25CR t
A25eR2
A25CRt
A25CR4
A25CR5

A25CR6
A25CR7
A25CR8

A250 I
A2502
A250t
A2504

A25R I
A25R2
A25R'
A25R4

A25R5

A25R6
A25R7
425R8
A25R9
A25R lO

A26

A26C r
A26C2
A26C5
A26C4
A26C5

A26C6
A26C7
A26C8
A26C9
A26C lO

A26C I t
A26C t2
A26C r t
A26C l4
A26C t5

A26C r6
A26C l7
A26C I I
A26C t9
A26C20

OlSO-OIOO
ol80-0049
0 l8O-OIOO
ot70-oo24
ot80-0too

t90t-0025
r90 t-0025
r9ro-oot6
190 t-0026
r90t-0026

t90t-0026
t90 l-0026
l90t-oo26

t850-0o54
r85t-ooot
t850-0054
r850-0o92

068t-4525
o68t-4t25
0685-82 l5
068t- t2t5

068t-18t5

0699-00l5
0767-OOOI
0685- tOt5
068t-2205
068t-1515

05245-60tf
05245-2008

0 160-0 194
0t50-oo93
o 170-oo84
o 160-0t27
o 150-0093

ot70-oo84
o 140-0200
ol50-oo95
o 150-oo9,
o 160-0 I 94

O 14O-Ol90
o t60-0t94
0170-oo84
O l60-0 t 94
0150-009f

ot50-oo95
o 150-oo95
0 160-0 t 94
o r50-oo9t
ot50-0o50

C IFXD ELECT TA 4.7UF TOg ISVDCI
C IFXD ELECT 2OUF 

'OVOCIC IFXO ELECT TA 4o7UF l0g l5VOeU
C IFXD l.lv O,O22 UF 2Of 2OOVDCS
C IFXO ELECT $.7 UF lOi ,5VDCI

SE}.IICON DEVICE SOIOOE JUNCTION
SEHICON DEVICE IOIODE JUNCTION
sE},II€ON OEV ICE IOIOOE GERMANIUi'I
SEMICON DEVICETOIOOE SI
sEMtcoN oEvlcEtDl00E slLIc0N 200Plv

SEilICON OEVICETDIOOE SILICON 200PtV
SEMIgON OEVICE l0IOoE SILICOT\ 2OOPIv
SEMICON OEvICE t0lODE SILICOt\ 2OOPIV

TRANSISTOR IGERMANIUM 2N652A PNP
TRANSISTORIPNP SILICON IOV 9OOMI
TRANSTSTOR'GERT{ANIUM 2N652A PNP
YRANSISTOR IGERMANTUM 2N2O4'A PNP

RrFXO COMP 4t00 oHM 5S L/4r
R|FXD COMP 4100 oHM 5S L/4U
R|FXO COMP 820 oHr{ 55 L/4v
RTFXD CO]IP l2K OHlrl 5t L/4A
FACTORY SELECTEO PARTITYPICAL VALUE GTVEN
RIFXO COMP t8K OHlt 5$ L/4U

RIFXO COMP 6.8 OHl.l lO$ lr
RTFXO HET FLM 400 0Hr4S 51 5r
RIFXD CoMP too 0H1.{ 5g L/41
RTFXD COIIP 22 oHM 5S L/4Y
RIFXD COIrP r50 oHt{ 5r L/4v

ASSYI OSCILLATOR BOARD
BOARAT BLANK PC

crFxD r,lY o.0l5uF tos
c tFxo cER 0.oluF +80-20 loovDcf,
ctFxD lilY 0.o68uF 2os sovDcf
c rFxD cER lUF 20r zsVOCil
csFXO CER 0.OlUF +80-20 TOOVOCI

CIFXD l'lY O.O68UF 2OX SOVDCI
c|FXD HICA t90PF 5S 300VDCU
CrFXO CER 0.0lUF +80-20 IOoVDCW
c rFxD CER O.O!UF +8O-2O rOOVOer
CTFXD l'lY OoOISUF IOS

crFxo HICA t9 PF 55 500 VDCW
c rFxD MY o.OISUF tog
C IFXD HY OrO6SUF 20$ SOVDCil
c tFxo MY 0.0l5uF tog
crFxo cER o.olUF +80-20 100voct

crFxo cER 0.olUF +80-20 loovDef
C IFXD CER O.OIUF +80-20 IOOVDCI
C lFxO HY O.OI5UF lO$
ctFxD cER o.oluF +80-20 loovocf
c rFxD cER loooPF 600 vocu

Section fV
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Model 5245L Section IV
Table 4-1

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

Reterence
Desisnation @ Stock No. Description # Note

A26C2L
A26e22
A26C2t
426C24
A26C2'

A26C26

A26C R I
A26eR2

A26L I
A26L2
A26L'
A26L4
A26L5

A260 I
A2602
A260t
A2604
A2605

A2606
A2607

A26R I
A26R2
A26R5
A26R4
A26R5

A26R6
A26R7
A26R8
A26R9
A26R tO

A26R I t
A26R l2
A26R I t
A26R t4
A26R l5

A26R t6
A26R l7
A26R l8
A26R l9
A26R20

A26R2 I
A26R22
A26R2t
A26R24
A26R25

A26R26
A26R27
A26R26
A26R29

0 t40-ot 52
ol50-oo50
ot40-o205
o r50-oo9,

0 180-oroo

l9r0-oo l6
l9 r o-oo l6

9 140-o158
9 140-ot t7
9140-olt?
9 t40-o t t8
9 t40-o I l8

t85t-oo09
l85t-ooo9
le5r-ooo9
r85t-ooo9
l85t-ooo9

l85l-OO09
t85t-ooo9

068t- 1825
o68t-2225
068t-59 l5
068r-19t5
0615-t9t5

0685-99 l5
O683- l025
O68!-1925
O68!-f5t5
0683-4725

068l-2725
o685-2225
0681-f255
068t-2725
068t- tto5

068t-1825
068t-ro25
068l-2715
068r-62a5
o68t-2725

068l-22 t5
068t-ro25
068t- r525
068t- t0 t5
068t- 1025

o68t- 1525
0683-3tt5
o68t-9125
o6st-2725

NOT ASSIGNED
C IFXB MICA IOOO PF 5T SOOVDCT
ctFXD CER IOOoPF 600 VDCW
c rFxo MICA SoPF st SOOVDCU
crFXO CER 0.0lUF +8O-2O IOOVDCf,

C IFXB ELECT TA 4r7UF tOS ,5VOCU

SEMICON DEV ICE'OIODE GERT,IANIUI'I
SEMICON OEV ICE 

'DIODE 
GERMANIUI.{

COILIFXD RF I8O UH
coILrFxD RF too uH
COILIFXD RF IOO UH
COILfFXO RF I8O UH
COILIFXD RF I8O UH

YRANSISTOR ISILICON PNP
TRANSISTOR ISIL ICON PNP
TRANSISTOR ISIL ICON PNP
TRANSISTOR'SIL ICON PNP
TRANSISTOR TSIL ICON PNP

TRANSISTOR tSIL ICON PNP
TRANSISTOR'SIL ICON PNP

RrFxD COHP 1800 oHMs 5$ L/4fi
RIFXO COMP 2.2R OHH 5S L/4U
R|FXO CoHP 

'90 
oHHS 5X L/IY|

RIFXD COMP t9O OHIIS 5S L/4v
R|FXD COMP :qO oHMS 5S t/4Y

R|FXO COI4P f90 oHHS 5r L/4Y
RIFXD COMP fOOO oHtl 5g L/tlyt
RIFXD COFIP t900 oHMs 5r L/4U
RIFXD COMP l5K OHIIS 5$ L/UY
R|FXD COMP 4700 oHrrt 

't 
L/4Y

RIFXO COMP 27OO OHl.rS 5r r/4V
R|FXD COMP 2.2K OHH 5g t/4V
RIFXO COl,rP t2K oHlr 5r L/4v
R|FXD COMP 2700 oHMS 55 L/4v
RIFXO COI|P It OHI{S 5$ L/4V

RIFXB CoMP ISOO OHHS 5g t/$tr
R|FXD COMP rO00 oHr{ 5s L/4Y
RIFXO COHP 270 oHtrs 5S t/41
RIFXO COIrP 6200 oHH 5$ L/qV
RfFxo COMP 2700 oHMS 5S l/{U
RIFXO COt'tP 220 OHMS 5g L/41
R|FXO COf.{P tO00 oH}t 5t L/4v
R|FXD COl.'lP t50 oHt{S 5g L/4v
RrFXO COtlP too oHt{ 5t L/41
R|FXD COMP IOOO OHr.r 5S t/41

RtFxD COttP 1500 oHH 5S t/4Y
R|FXD eOilP t50 0Ht1 5g t/4|
R|FXo COIrP 9100 oHil 5s t/4Y
R|FXO COl,tP 2700 oHMS 5S L/41
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Section fV
Table 4-1

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

Reterence
Designation @ Stock No. Description # Note

A26RtO
A26Rtt
A26Rt2
A26Rtt
A26Rtq

A26Rt9
A26Rt6
A26Rt7
A26Rt8

427

A27C I
A27C2
A2?et
A2?C4
A27C5

A27C6
A27C?
A27Ce
427C9
A27C tO

A27C t I
A2?eL2
A27C rt
A27C t4
A2?CLJ

A27C l6
A27CL?
A27e l8
A27C t9
A2?e20

A27L T

427L2
A27LI
A27L4
427L3

A27L6

A270r
427d2
A270'

A27i I
427R2
A27R'
A27R4
A27R5

A27R6
A27R7
A27R8
A27R9

0757-O9t7
0757-O9t4
068t- 1825
o6st-to25
068t-9t t5

068t-9t05
0686-82 t5
o?58-OOt4
068t-1825

52tl5A-65C
524tA-65C-t

ot50-oo95
ot40-0t96
or50-oo9t
ot50-oo9t
o t40-0200

O 160-0 194
ot40-0201
ot40-0208
o 160-or 55
o t50-oo9t

ot40-o192
0l60-0l9rr
ot40-ot95
o 160-0t 5?
ot50-oo9t

0 t40-0199
O 160-O I 94
ol40-o209
ol40-0199
ot40-o200

9t40-or2?
9 l4O-O127
9140-o126
9t40-0126
9 t40-0t25

9t4O-Ot25

l85O-OO9l
t85O-OO9l
1850-oo9t

O68l- 1525
068t-tot5
068t- to r 5
068t-t655
068t-5125

o68t-2223
068r-47 l5
068r-r t55
o6et-2225

RIFX9 MET FL}I f.6K OHM 2X I/8V
RTFXD lrlET FLl,l t95 OHlt 2S t/Ay
irFxD coilP 1800 oHr,ts 5t L/4Y
R|FXD COl,tP looo oHr.t 5s t/4t
RrFxO COHP 9t0 oHil 5I L/ttt
RfFXD Cot'tP 9l OHH 5t L/4t
R|FXD CotlP 820 oHtl 5f L/21
RtFxD HET 0X l8O OHM 5i
RIFXD C0f.4P f80O OHM 5s t/4Y

ASSY 
'MULT 

I PLI ER
EOAROtSLANK P.C.

crFxo cER o.0tUF +80-20 loovocf
c lFx9 irlcA r5o PF 5f, 500 VDCU
etFxD cER 0.otuF +80-20 toovocu
ctFxo cER 0.otUF +80-20 toovDcr
c tFxo r,tlcA l90PF 5r toovoct

CTFXO l,lY O.O!5UF lOf
crFxo FrIcA tzPF 5x soovocl
c tFxD MlcA 680PF 5S SoOVDCU
c rFxD f.tY ttoo PF los
ctFxo cER o.otuF +80-20 toovDe[

C IFXD HICA 68PF 5S 
'OOVDCWCIFXO MY O.OISUF IOS

c tFxo HtcA t50 PF 5g too vDct
c tFxo MY 47OO PF tos
c tFxo cER orotuF +80-20 loovDcfl

c rFxD MICA 24OPF 5S SoOVDCU
CIFXD MY O.OTSUF IOT
c rFxo MtcA 5PF toi 500vDc[
ctFxD MICA 240PF 5g toovDer
c rFxD HtcA t90PF 5! ,oovDcs

C0ILIVAR 8oJ-18.7 UH
COILIVAR 8.t-t8r7 UH
COILIVAR l.?6-4.02 UH
COILiVAR lo76-4r02 UH
C0ILiVAR 0.9-1.9 UH

coIL{vAR 0.9-tr9 UH

TRANS I STOR I GERI,IAN IUM 2N2Oq8 PNP
TRANSI STOR IGERIIANIUT.I 2N2O48 PNP
YRANSISTOR IGERI,IANIUM 2N2O48 PNP

R|FXO COIrP t5O oHltls 5S L/4y
R|FXO COHP r00 oHMS 5$ L/4U
RIFXO COilP tOO OHMS 5$ t/[vt
RTFXD COl.lP l6K OHI.{S 5S L/4n
R|FXD COMP 5lOO OHMS 5$ t/[Yt
RTFXD COMP 2.2K OHl.l 5S L/4Y
RIFXO COMP 470 oHM 5g L/4It
R|FXo CoHP llK oHM 5r t/4Y
RrFxD COtlP 2.2K ot{M 51 t/41

# See list of crbbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1

Table 4-1. Reference Designation Index (Conttd)

tteterence
Desimation @ Stock No. Description # Note

A27R tO
A27R I I
A27R l2
A27R tt
A27R t4

A27R t5
A27R l6
A27R l7

A28

A28C I
A28G2
A28Ct
Azte4
A28C5

A28C6
A26C7
A28C8
A28C9
A28C tO

A28C I t
A28C t2
A28e tt
A28C 14
A28C t9

A28C t6

A28CRt
A28CR2
A28CRt
A2seR4
A28CR5

A28eR6
A2ACR?
A28CR8
A28CR9
A2se R to

A28eR I I

A2go I
A2802
A2801
A2804
A2805

A2806
A2807
A2808

AzARI
A28R2
A2gR'
A28R4

o68t-2225
068t- to l5
06er-9r25
o6et-2229
068r-68 l5

068t- to I 5
068t-47 15
068r- to l5

o3252-600e

ot40-ol9t
O l4O-O193
ot50-ot2t
0 140-0l9t
o t50-o122

o t40-ol 9 t
ot60-0r8r
ot40-0t92
o t40-o t 92
0 t40-ot 95

or40-or9t
0140-o195
Ol4O-Ol9t
o t40-ot9t
O l4O-0176

0 t4O-O t 95

l9O l-OO4O
l90r-oo40
t90t-oo40
190 t-oo40
t90t-0040

r90t-0040
t90 t-oo40
l90t-oo40
t90 t-0040
190 t-oo40

t90t-0040

t85l-OOO9
l83t-ooo9
teSt-ooo9
t85t-ooo9
t85t-ooog

r85t-ooo9
t855-OOO9
l85I-OOO9

Q689-2725
0758-0024
0758-OO4!
068!- 1Ot5

RrFxo COMP 202K OHil 5g L/Uv
RrFXD COMP tOO OHI{S 5g t/.tu
Rf FXD COIiP 9loo oHr{s 5r t/4u
RIFXO COMP 2.2K OHt{ 5$ L/4Y
RrFxO COI'IP 680 OHMS 5g t/4nt

RIFXO COMP rO0 oHMS 5s l/$Vt
RIFXO COMP rr70 oHM 5S L/qVt
R!FXo COMP IOO OHMS 5[ t/[Ut

OECAOE OIVIOER ASSEMBLY

ctFxo r{IcA 56 PF 5S tOO VOCil
C IFXD MICA E2 PF 5$ 5OO VOCT
ctFxo cER 0.tuF +8os-20tr sovDeu
c rFxo MICA 56 PF 51 500 VDCI
c rFxD CER 2000PF 20X 300VOCI

c rFxo ilIcA 56 PF 3t fOO VDCW
c rFxD MICA 

'OPF 
5r TOOVDCW

c rFxD r.lICA 68PF 5S TOOVOCW
c tFxD MICA 68PF 5S 

'00v0clcrFxo t{lcA 82 PF 5S tOO vDC[

C IFXO MICA
c rFxD r{ICA
c rFxo HICA
c tFxo MlcA
c tFxo ttlcA

82 PF 5X too VDCW
lto PF 5s too vDcn
82 PF 5S 

'OO 
VOCU

82 PF 5s IOO VDCW
lo0 PF 2% too vDcur

ctFxo FrIcA lto PF 5s too vDcr

DIOOE r SILICON t t0 llA AT tV
OlODErSIL!CONtS0 MA AT tv
0IODETSILICONIt0 l,lA AT tV
0IODETSILICONItO l{A AT tv
0IOOErSlLlCONfS0 MA AT lV

50 PIV

'O 
PIV

,O PIV
30 PIV
IO PIV

DIOOETSILICONII0 l,lA AT lV tO PIV
DIODETSILICONISO llA AT lV JO PIV
olooErslLlcoNtS0 r.ra AT iv 30 PIv
OI0DETSILICONtfO ltA AT lv fO PIV
OIOOETSILICONfIO MA AT lV 50 PIV

DlODErSlLlCONrtO llA AT tV tO PIV

TRANSISTOR ISIL ICON PNP
TRANSISTOR ISIL ICON PNP
TRANSI STOR I SIL ICON PNP
TRANSISTOR ISILICON PNP
TRANSISTOR ISIL ICON PNP

TRANSISTOP ISIL ICON PNP
YRANSI STOR I SIL ICON PNP
YRANSISTOR I SILICON PNP

RrFXA COFIP 2700 oHl{ 5I L/4Y
RIFXO MET FL},I TOO OHM 5g L/zU
R|FXo MET FLl.t 1800 oHM 5i L/21
R|FXO COMP toK OHtr 5t L/4 I
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Section IV
Table 4-1

Table 4-1. Reference Designation Index (Contrd)

tteterence
Desienation @ ftock No. Description # Note

A28R3
A28R6
A28R7
A28R8
A28R9

A28R tO
A28R t I
A28R I 2
A28R It
A28R t4

A28R t5
A28R t6
A28R l7
A28R t8
A28R 19

A28R20
A28R2 t
A28R22
A28R25
A28R24

A28R25
A28R26
A2AR27
A28R28
A28R29

A28RtO
A28Rt t
A28Rt2
A28Rlt
A28R54

A28R35
A28R56
A28Rt7
A28Rt8
A28R59

A28R40
A28R4 t
A28R42
A2rR4t
A28R44

A28R45
A28R46
A28R47
A28R48
A28R49

A28R50
A28R5 I
A28R52
A28R5t

068!-3525
0685-2215
0685-6205
068r-t r t5
068t-22t5

0685-6205
06at-22t5
0?58-O045
0685- rOt5
o685-3325

o68t-27t5
0758-OO4t
0685- tOt5
O68f-t525
068t-22t5

o68t-6205
0683- I I t5
0683-1025
068r-6205
068t-2255

0758-OO4t
068r- tot5
0683-tf25
0758-OO04
0685- t215

o6et-2723
o68t-22t3
0685-2205
o6St-11t5
0685- LO25

o68r-2255
o68t-4705
o68t-2255
0758-OO04
068f- r2t5

o68t-2725
o68t-56t5
068t-3025
0758-OO04
068}- t2t5

o68t-2725
o6et-2255
0685-6805
0683-t025
o68t-22t5

o68t-2255
0758-OO04
068l- tot5
o68r-rt25

RIFXO colrP ttoo OHM 5S L/4w
R|FXO COMP 22K oHil 5$ t/41
R|FXO COIrP 62 oHH 5S t/4t
R|FXO COl,lP tto oHlr 5I l/4U
R|FXO COttP 22K 0Ht4 5r L/41

R|FXA COI|P 62 oHM 3g L/4Y
RTFXD COIrP 22K Ot'iM 5r t/4Y
R!FXo MET FLl.l IEOO oHtt 5I L/21
R|FXE COl,lP toK oHH 5$ L/4 [
RrFXO COl.tP t500 oHil 5S l/4Y

RrFXD CoilP 27K OHil 5g t/tllt
RIFXO tlET FLM t80O OHM 3s L/2ll
R|FXO COHP tOK oHtt 55 L/4 U

RrFXo COMP ttOO OHM 5S \/4Y
RrFxO COttP 22K OHl,t 5S L/4v

R|FXO COilP 62 oHM 5r L/4Y
RrFXO COMP lto oHil 5S L/4V
RrFxO C0f.1P rOO0 oHil 5s L/41
R|FXO COHP 62 oHl{ 5S L/4Y
RrFXD Cot'tP 22K OHtt 5S L/4U

RTFXD HET FLM ISOO OHM 
" 

L/2II
R|FXD COI{P IOK oH}r 5S L/4 W

R|FXO COHP ,'00 oHM 5$ L/4Vt
RTFXO MET FLr{ 2700 OHM 55 L/zn
RrFXD COMP r2K OHr4 55 L/4Vt

RIFXO COIIP 27OO OHtl 5S L/[tt
R|FXD COHP 22K OHH 55 L/IV|
RIFXD COr,rP 22 oHH 5s L/4Y
R|FXO COilP tto OHl,t 55 L/4Y
RIFXD COMP 1000 oHM 5S L/4Y

irrxo cor{P zzK oHl,r 5B L/4v
R8FXo COMP 47 oHH 5S L/[tt
R|FXD COMP 22K OHlr 5g t/4v
Rf FXO HET FLltl 2700 OHI'| 5g L/zV
R!FXo COI{P tzK OH}r 5X L/ttlt

R|FXD COMP 2700 oHr,t 5S t/[tt
RIFXD COl,tP 56K oHH 5S L/4U
RTFXO COtrtP ]OOO OHH 5i L/4"t
RrFXO MET FLr,t 27OO OHM 5g L/zU
RIFXD COMP IzK OHM 5T L/4Y

RrFXD COHP 2700 oHM 5t L/4s
R|FXO COI'|P 22K OHH sf, L/ttlt
R|FXD COMP 68 oHtt 5S L/IVI
RrFXD CoMP tO00 oHH 5$ L/IY|
RTFXD COHP 22K OHM 5S I/4U

RIFXD COMP 22K OHM 5g L/4Y
RIFXO I{ET FLH 27OO OHM 5$ L/2V
R|FXO COMP tOK oHlrs 5s t/4Y
R|FXO CoHP ,,OO OHM 5S L/4U

# See list ol cbbrevicrtions in introduction to this section

Model 5245L
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Table 4-1. Reference Designation Index (Contrd)

Reterence
Designation @ ftock No. Description # Note

A2g

A29C I
429e2
A29Ct
A29C4
A29C 5

A29C6
A2qC7
A29C8
A29C9
A29C lO

A29C t t
A29CL2
A29C rt
AzeC l4
A29CR I
A29CR2
A29CRt
A29CR4
A29CR5

A290 r
A2ea2
A290t
A2904
A2905

A2906
A2907
A2eO8

A29R T

A29R2
A29R'
A29R4
A29R3

A29R6
A29R7
A29R8
429R9
A29R lO

A29R I I
A29R t2
A29R It
A29R t4
A29R r5

A29R l6
A29R t7
A29R l8
A29R t9
A29R20

A29R2 I

,2L2A-6rC
52r2A-65C-I

OISO-Ol2l
o 140-0t94
o t40-ot95
o 140-o195
o t40-0 I 96

o 140-o r 96
o t40-0196
o t40-or99
O l4O-O I 95
o t40-o 195

ol40-o194
o 140-o I 98
o 140-o t 98
ol40-0200

t9 to-oo t6
l9to-oot6
I 9t O-OO t6
t9t o-oo l6
t9to-oo I 6

1850-0062
l85O-OO62
r830-oo62
1850-0o62
1830-oo62

r850-oo62
t85O-0O62
l85O-0O62

0685-19t5
O68l-4755
0685-6825
o6Bt-47t5
068t- totS

0685-t925
0681-2015
068!-1925
068t-6825
068t-47t5

o68t- rot5
0685-4715
o68t-4755
068l-6825
068t-47t5

068t-8225
068r-1925
068t-20r5
O68l-1925
o68t-6825

o68t-47f5

ASSY:OECADE DIVIDER
BOAROIBLANK P.C.

ctFxo cER o.tUF 50 vDcl
crFxo ttlcA llo PF 5g 5oo vDcf,
C tFxD MICA r50 PF 5s 5OO VOCI
crFxo r.rlcA lto PF sg 30o vocu
c rFxo MICA r50 PF 5S tOO vocr

C tFxD HICA l5O PF 5i IOO VDCI
ctFXO MICA r50 PF 5g tOO VOCU
crFxo MtcA 24OPF 5s sOOVoet
c tFxo HICA 150 PF 5S 

'OO 
VOCB

c rFxD r.llcA rto PF 5s too vDcu

c IFXO MICA rto PF 5t 300 VocU
c rFxo MICA 2O0PF 5r SOOVOC|
c tFXo MtcA 200PF 51 500voet
c tFxo MICA t90PF 5S SOOVDCI

SEI,IICON OEVICE'OIOOE GERMANIUH
SEMICON DEV ICE I DIODE GERMANIUI'{
SEMICON DEVICE 

'OIOOE 
GERIIANIUil

SEMICON OEVICE IDIOOE GERMANIUM
SEMICON OEVICE IOIOOE GERMANIUI.I

TRANS I STOR I GER},IAN I UH
TRANS I STOR I GERMAN IUM
TRANS I STOF I GERI{AN IUH
TRANSISTOR 

'GERMANIUMYRANS I STOR I GERIIAN IUM

YRANS I STOR t GERMAN I UI,I

TRANSISTOR IGERMANIUM
TRANS I STOR I GERi.IAN I UM

RIFXB COI{P t90 oHilS 5g L/4Y
R|FXo COIrP 47K oHMS 5g L/4t
R|FXD COMP 6800 OHMS 5r L/4V
R|FXD COtrtP 47K OHIiS 5f, t/4t
R|FXO COMP tOK oHilS 5$ L/4t

R|FXD COr.tP t900 oHHS 5S t/41
RIFXO COMP 200 oHMS 5s t/4Y
R|FXD CoMP 59OO OHI{S 5r t/4Y
RrFXO COMP 6800 oHilS 5$ L/4V
RrFXO COr.tP q7K oHMS 5$ L/4t

RIFXE COXP tOK OHl,tS 5$ l/4y
RIFXD COIfP 47K OHl.lS 5g t/41
R|FXD COHP 47K OHilS 5! t/41
R|FXO COIrP 6800 OHr,lS 5f, l/41
R|FXO COI.{P 47K 0Ht4S 5[ l/4U

R|FXO COl,lP 8200 oHHS 3I L/4U
RIFXO COMP t900 oHr{S 5r L/41
RrFXO COI|P 200 oHilS 5g t/4Y
RIFXD COl,lP t9OO OHt'lS 5S L/4V
R|FXO COMP 6800 oHHS 5r L/41

RIFXD COIiP 47K OHfrls 5; L/41

02 349 -1
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Table 4-1

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

Reference
Designation @ Stock No. Description # Note

A29R22
A29R2t
A29R24
A29R25
A29R26

A29R27
A29R28
A29R29
A29RlO
A29Rt t

A29Rt2
A29Rlt
A29Rt4
A29R55
A29Rt6

A29Rt7
A29R58
A29Rt9
A29R40
A29R4t

A29R42
A2eR4t
A29R$4
A29R45
A29R46

Ato
Atr
At2
At5
A'4

At5

A'SC t
At5C2
AtSCt
Al5e4
At5e5

Al5C6
A35C7
Ar5C8
Ar5C9
AlSe t0

AlsC I I
At5e l2
Arse tl
Al5C l4
AlSC l5

At5CR t
Ar5CR2
AlSCRt

068t-rot5
068t-47t5
O68l-6815
068t-47t5
068t-6825

068t-47t5
068t- rotS
068t-t925
06St-20 r5
o68t-t925

0683-6825
069t-rlzl5
0685-8225
O68l-47!5
068t-47t5

0683-6825
068t-47t5
068f- tot5
068t-t925
068r-2015

O68t-1925
O68l-r3825
068t-s7t5
068t-rot5
o68t-47t5

52 I 2A-65C
52 r2A-65C
52 I 2A-65C
5212A-55C
52 r 2A-65C

524tA-65J
5245A-65J-l

0 160-0154
o t60-0 154
ot40-0t94
0 t60-ott4
o t60-or 14

o t40-o I 94
o 160-0l t4
o 160-o I 54
o 140-0t94
o 160-0r t4

0160-0r14
O l4O-O I 94
o 160-o I 34
o 160-0 I f4
o 140-or94

l9 I O-OO t6
teto-oo l6
t9 I O-OO t6

RIFXD COl.lP tOK OHI.|S 5[ t/4U
RrFXD COHP 47K OHHS 5t t/4Y
R|FXO COI{P 68K 0Ht4 5r l/4V
R!FXo COMP 47K OHMS 5s t/41
RrFxO COI|P 6100 OHMS 55 t/4Y

RIFXo COHP 47K oHl.rs 5; L/4t
irFXD COl.lP loK oHMS 5X L/ttt
RrFxO COl,lP t900 oHilS 5S t/4Y
RrFXt) COilP 200 oHMS 5$ t/4Y
R|FXO COr,rP 1900 oHMS 5S L/uV

RrFxO COl,rP 6800 OHMS 5S L/IV|
R|FXO COttP rtTK oHMS 5S L/4U
R|FXD COilP 8200 oHilS 5S L/IV|
RrFxD COtlP 47K oHMS 5$ L/tt,l
R|FXO COl,tP 47K oHHS 5$ l/4U

Rf FXO COl,lP 6800 OHMS 5i t/4Y
R|FXO COMP 4?K OHMS 5S L/4A
RIFXD COttP tOK oHMS 5S L/4v
RIFXD CoMP 3900 oHHS 3% t/4lt
R|FXE COIIP 2OO oHMS 5S L/ttY

irFxo cotiP fgoo oHlrs 5s L/uy
RrFXO COMP 6800 oHr,ts 5$ L/4V
R|FXO COMP 47K OHHS 5S LluV
RTFXD COMP loK oHtls 5S L/4Y
R|FXB COl,lP 47K OHHS 5r L/4W

SAME AS A29rUSE PREFIX A50
SAHE AS A29rUSE PREFIX All
SAI'IE AS A29rUSE PREFIX At2
SAME AS AZ9rUSE PREFIX A35
SAME AS A29rUSE PREFIX Al4

ASSYTTIME-BASE CONTROL
BOAR9IBLANK P.CO

c fFxo MICA 22OPF 5r SOOVDCT
c tFxD MICA 22OPF 5t toovDcil
CtFxD iIICA f t0 PF 5S 3OO VOCU
c rFxo MtcA 220PF 5s 300vDcu
c rFxo HICA 220PF 5S 300vocu

c rFxo MICA lto PF 5S 
'OO 

VDCil
CIFXO l.f ICA 22OPF 3X 3OOVOCI
c rFxo MICA 220PF 5g foovDcs
CTFXO i,lICA tlO PF 5g 5OO VDCI
crFxo r{tcA 220PF 5i 300vDcw

c rFxD MtcA 220PF 5% 500VDCI
ctFxD HICA tto PF 5f, 500 vDCr
c rFxo HICA 220PF 5s 

'oovDefc rFxo iltcA 220PF 55 500VDC|
c tFxD MICA tro PF 5S tOO vDCr

SEMICON OEVICE IOIOOE GERMANIUM
SEI.,IICON OEVICE IOIOOE GERMANIUM
SEMICON DEVICE IDIOOE GERMANIUM

# See list ol abbreviations in introduction to this section
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Model 5245L Section IV
Table 4-1

Table 4-1. Reference Designation Index (Contrd)

tteterence
Desisnation @ ftock No. Description # Note

Af5CR4
Al5eR5
A55CR6
At5CR7
Al3CR8

At5CR9
A'SCR tO
Al5CRt r
At5C R t2
At5CRtt

AtSC R l4
AtsC R t5
AlSC R t6
ArscRtT
AlteRts

AtSCR l9
A15CR20
ArSCR2r
AlscR22
ArSCR2t

A''E I

A550t
At502
ArtoS
At504
At505

A1506
At507
A5508
A550e
Al50ro

At50 I t
At50l2

AI'R I
AI5R2
A'5R'
AIsR4
A'5R5

A15R6
A'5R7
A'3R8
A'5R9
AISR lo
At5R I t
A55R t2
AtSR tl
A'SR l4
AtsR t5

A'SR l6

l9lO-OOtO
t9tO-OO l6
l90 l-O025
t90 t-oo25
leo l-0o25

teo t-0025
t90 t-0025
t90t-oo25
t9Ot-O025
t90 r-0025

leot-oo25
t90t-0O25
190 t-0025
r90 t-oo25
l9Ol-0O25

r90t-o025
r90t-0025
l9Ot-0O25
l90t-oo25
l90 l-OO25

9l7O-OOt6

t850-oo40
1834-OOO5
l85O-0062
l850-O062
1850-0062

1850-0062
t850-0o62
r850-0062
1850-0o62
1834-OO05

1854-OOO5
t854-OOO5

o?58-OO54
0689- 1323
068t-2025
068l-1O25
0686- r825

068t-to25
068l- fOt5
068t-r025
068l- rot5
o68t-to25

068t- t5t5
068t-tot5
0689-1025
068t-1555
068!-lOt5

969!_aT!5

SEMICON OEV ICE I OIODE GERIIANIUM
SEMICON DEVICE IOIOOE GERMANIUP
SEMICON OEVICE'OIOOE JUNCTION
SEI,IICON OEVICE t91999 JUNCTION
SEMIEON OEVICE IOIOOE JUNCTION

SEMICON OEVICE IOIOOE JUNCTION
SEMIEON OEVICE TOIOOE JUNCTION
SEMICON OEVICE IOIOOE JUNCTION
SEI,IICON OEVICE IOIODE JUNCTION
SEMICON DEVICE TOIOOE JUNCTION

SEMICON DEVICE IOIOOE JUNCTION
SEMICON OEVICE IDIOOE JUNCTION
SEMICON OEVICE IDIOOE JUNCTION
SEMIEON OEVICE IDIOOE JUNCTION
SEMICON DEVICE IDIODE JUNCTION

SEMICON DEVICE IOIODE JUNCTION
sEtqIcoN oEVlcE r0toDE JUNCTtoN
SEMICON DEVICEIOIOOE JUNCTTON
SEI"IICON OEVICE TDIOOE JUNCTION
SEMICON OEVICE IDIOOE JUNCTION

BEAD fMAGNET IC

YRANS I STOR 
' 

GERIIAN IUM 2N'8' PNP
TRANSISTORI2NTOs NPN SILICON PLANAR
TRANSISTOR IGERMANIUM
YRANSI STOR IGERHANIUM
YRANS I STOR I GERIIAN IUM

TRANS I STOR I GEiI,IAN I UM

TRANS I STOR t GERI,IAN IUM
YRANS I STOR I GERI,IAN IUM
TRANS I STOR' GERIIAN I Ut,I

TRANSISTORI2NTOS NPN SILICON PLANAR

TRANSISTORT2NTOs NPN SILTCON PLANAR
TRANSISTORI2NTOS NPN SILICON PLANAR

RrFXo ttET FLI{ 5tO OHHS 5g L/zV
RTFXO COttP ISOO OHil 5r lr
R|FXD COI{P 2OOO OHMS 5r L/4U
RIFXO COl.lP IOOO OHl.lS 5$ L/4Y
R|FXD COIIP ISOO OHM 5$ L/zvt

RTFXD COl,lP 
'OOO 

oHtls 5g L/41
RIFXO COl,lP IOK OHlrS 3I l/4Y
RIFXD COl.lP tOOo oHlJlS 3X l/4Y
RIFXD COl.lP fOK OHl.lS 5i L/4Y
RfFXO COHP ]OOO oHilS tr L/41

R|FXO COIIP t5K oHHS 5r L/4Y
R|FXD COIIP IOK OHHS 5! t/41
RIFXD COl,lP IOOO OHi4S 5f t/4V
R1FXD COl,lP tlK OHl.tS 5; l/.tY
R|FXo COt'tP toK olrf.ts 5s t/41

RIFXC COHP g7K oHlrs 5S t/4Y

02 349 -1
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Section fV
Table 4-1

@ ftock No. Description #

AtSR l7
At5R t8
AtSR l9
A55R20
A35R2 I

At5R22
A15R2t
A33R24
At5R25
Al5R26

At5R27
A15R28
A55R29
At5R30
A35R5 I

A'5R'2
A55R3t
AtSRtll
A35Rt5
A!5Rt6

At5R57
AJ5R'8
A15R19
At5R40
A35R4 I

At5R42
Af5R4!
A55R44
A55Rrt5
A35R46

At5R47
A13R48
At5R49
A55R50
A35R5 I

A55R52
A'5R5I
At5R54
A35R55
At5R56

A'5R57
A35R58
A35R59
Af5R60
A'5R6 I

A'5R62
At5R6t
At5R64
A'5R65

068t-47t5
068t- tg45
O68l-4725
068t-4725
o68t-1o25

068r- l5t5
068t- lot5
0683-47!5
o68t-4?r5
068t- te45

o68t-4725
06El-4725
068t-to25
068J- t5t5
068r- tot5

068t-47t5
068t-4715
068t-1845
068t-4725
0685-4725

o68t-to25
068t- 1515
068f- lo35
068t-4735
o68t-47t5

068t- 1845
o68l-4725
0685-4725
068t-to25
068t- 15t5

068t- tot5
o68r-4755
0681-47t5
068t- 1845
o68l-4725

O68l-4725
068t-to25
0685- l5ls
068l- to55
O68l-5655

o68t-2435
o68t-2025
O683-fO25
068t-202s
068t-4715

068!- lO25
O68l-2O25
o6et-2025
O68l-2025

47K oHilS 5$ L/4U
l80K oHils 5f, t/4u
4700 oHlt 5S L/4Y
4700 oHM 5g L/41
,ooo oHMs 5$ t/4Y

t5K oHMS 5S t/4t
IOK oHtls 5S L/4U
47K oHHS 5S l/tty
47K oHlrs 5$ t/4Y
l80K oHl{s 5s L/4Y

4700 oHM 5S r/4Y
4700 OHt'l 5S L/4u
SOOO OHiIS 5S t/4Y
t5K oHt{S 5S t/4Y
toK oHils 5g L/41

A7K OHHS 5g L/41
47K oHl,ls 55 L/$Vt
t80K oHr,ts 5$ L/4v
t{70O OHM 5s l/[Vt
4700 oHM 5S L/4Y

to00 oHils 5t t/4Y
l5K oHMS 5S L/4Y
toK oHHS 5f, L/UY
47K oHMS 5g L/IVIq7K oHHS 5S L/4r

tSoK oHrls 5$ L/4v
4700 oHt't 5s L/4Y
4700 oHM 5% L/4t
tooo oHMs 5s L/IXI
t5K oHMS 5S t/4Y

toK oHMs 5s L/4U
47K OHMS 5S L/4"1
47K 0H1.tS 5$ L/4Vt
1e0K oHMS 5X L/$Vt
4700 oHM 5{ L/4V

4700 oHM 5g t/4t
5O0O OHMS 5S L/4Ut
l5K OHMS 51 L/4n
loK oHl.ls 5% L/4v
56K oHl,rs 5t t/4r

24K OHil 55 L/4W
2000 oHMs 5s t/4v
tooo oHMs 55 L/4Y
2OOO OHMS 5$ t/4V
470 oHM 5S L/t+V

t000 oHM 5s t/l4',fl
2000 oHrqs 5t L/4vt
2O0O OHIIS 5S t/tlVt
2000 oHHs 5s t/4t

R tFXO COt'tP
RIFXO COMP
R IFXD COT4P

RIFXD COMP
RTFXO COMP

RtFxO CoilP
R IFXD CO}TP
RTFXO COilP
RIFXO COMP
RIFXD COMP

R IFXD COI,IP
R IFXD CO'{P
RIFXD COilP
RIFXD COHP
RtFXO COilP

RTFXD COMP
R I FXO Cot'tP
RIFXO COMP
R I FXD CO}IP
R rFXO COI{P

RIFXO COMP
R IFXO COl.tP
R tFXO COl,lP
RTFXD COMP
RIFXD COilP

RIFXD COMP
R I FXO COI|P
RIFXO COMP
R I FXD COI{P
R tFXD CO}IP

RIFXD COI{P
R IFXO COl.,lP
RIFXO COMP
RIFXD COMP
R IFXO COPIP

R I FXO COtiP
R r FXO COi4P
R tFXO COIiP
RIFXD COMP
RTFXD COMP

RIFXD COI|IP
R r FXO COtlP
R IFXO CO}IP
R'FXO COMP
R I FXD COI{P

R tFXD Cgl,tF
RIFXO COMP
R I FXO COr{P
RtFXO COilP

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

# See list ol abbrevicrtions in introduction to this section

Model 5245L
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Model 5245L

Table 4-1. Reference Designation Index (Conttd)

t(elerence
Desisnation @ Stock No. Description # Note

BI

ct
c2
c5
c4
c5

c6
c7
c8
c9
cro

ctt
ct2
crt
ct4
c15
c15 & c17
cRl

DSt

FI

FI

JI
J2
J'
J4
J5

J6
J7
J8
J9 THRU
Jr0
Jtt

LT
L2
Lt
L4
L5

MPT
i4P2
MP'
IrlP4
MP5

MP6
MP7
MP8
ilPg

,140-0o52

ol70-oo73
O lfO-OOO]
ol2l-001t
ol80-oo47
o t50-ol l9

o t80-o I 29
o t80-o r07
o 180-or07
ol80-0129
O IAO-O I 50

orso-oo9,
o t50-0095
ot50-ot2r
0 150-oo I 2
o 160-0l 27
0160-0r74
1902-oote

1450-0o49

2 I t0-0006

2 I rO-OOO7

1250-0t t8
1250-0r t8
l25O-Ol tB
t250-0t t8
1250-0l l8

r25l-ol0r
r250-0rr8
r250-01 l8

t25l-0087

9 l4O-O I 16
9 t40-o r t6
9 I lO-OO5 I
9llO-OO5l
9 l$O-O t 17

0570-oo77
ot70-oo77
ot70-oo77
o370-oo77
o570-0o77

O97O-OO84
O5 1O-Ol 2J
1200-oo45
l2OO-OO4!

I{OTORTELECTRICAL SHAOED POLE II5V 
'470 

RPM

CTFXD MY ttJF l0r 6OOVOCI
CIVAR CER 1.5-7 PF sOOVDCW
C IVAR AIR 6-TOO.5PF
ctFxo ELECT 500UF 75V0CT'
C rFxD CER 2X(.OlUFt 20$ 25OVOC$

c tFxD ELECT 975UF -!O+5OS 40V0Cr
C tFxD ELECT 2OUF -LO/+tOOf, 2OOVDCI
C rFXO ELECT 2OUF -LO/+lOoS 2OOvDCr
c rFxo ELECT 975UF -tO+5Os 4oVDCU
c rFxB ELECT ISOOUF -IO+5OS tsVDCf

c tFxo cER o.0tUF +80-20 loovDcw
c rFxD CER 0.oluF +80-20 toovDcr
C lFXDrCERr0.lUF 50 VOCW
CrFxO CER 0rOtUF ZOs toOOVDCf,
c tFxo cER ruF 20t 25vDct
c:FXD CER 0.47 UF +8O-2& 25VDCW
SEilICON DEVICE'DIODE INT597A

INO ICATOR t GLOT-LAIIIP NEON

FUSEICARTRIOGE 2AMP r25V SLOT BLOW
(TI5V OPERATION ONLYI
FUSEICARTRIDGE I AMP 25OV SLOU BLOII
(2'OV OPERATION ONLYI

CONNECTOR I BNC
CONNECTOR 

' 
BNC

CONNECTOR I BNC
CONNECTOR 

' 
BNC

CONNECTOR t BNC

C ONNEC TOR 
' 

FEI'IA LE 5O-C ONTAC T
CONNECTOR t BNC
CONNECTOR I BNC

NOT ASSIGNEO
CONNECTORTFEMALE sO-PIN 14INAT

COILIFXD RF A2 UH
coILfFXO RF 22 Ur.l
INDUCTORtAoFo
INDUCTORtAeFT
coILfFXD RF IoOOUH

KNOBTI/II BAR WITH ARROU
KNOBJL/4 BAR WITH ARROI
KNOBTtT4 BAR IITH ARROI
KNOBTL/4 BAR TITH ARROT
KNOB I L/IT BAR I tTH ARROI

KNOB fROUND
RETATNER t PI.,SI{-ON TYPE FASTEhER
INSULATOR'TRANSISTOR ANODIZED ALUHINUI'I
INSULATORI TRANSISTOR ANOOTZEO ALUT,IINUT,I

# See list ol cbbrevicrtions in introduction to this section

Section IV
Table 4-1
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Table 4-1. Reference Designation Index (Contrd)

lteterence
Desisnation @ Stock No. Description # Note

MPTO
ilPt t
HP12
ilPt I
t{Pl4

MPIS
HPt6
MPlz
MPI 8
1.lPt9

MP2O
HPz t
l,lP22
MP2'
HP2$

MP25
MP26
nP27
MPz8
lqP29

MP'O
MP'I
r{Pt2
MPSI
HP'4

MPI5
MP'6
MP'7
MP'8
MP'9

f4P40
MP4I
MP42
MP$'
MP4II

,qP4t
t{P46
MP47
llPr+8
HP49

t1P50
MP5 I
HP5'
MP5'
MP54

MP55
MP56
MP57
MP58
MP59

MP6O

t200-oo45
r200-oo76
1200-ooer
r200-oo8t
t 2OO-OOB I

r200-oo8 I
1200-oo8l
1200-oo8 I
l200-0O87
r200-oo92

r200-oo92
t520-0001
1520-ooor
1520-ooot
1520-ooor

1520-ooo5
t520-ooo5
2teo-0046
2 190-oo46
2 teo-oo46

2 t90-O046
2 t90-0046
2 190-o046
2teo-ool5
I t60-0060

52 I 2L-8rA
52 l2L-858
0324r-6056
524JA-6A

5245A-r2C
5241A-12C
524tA-r2C
524tA-t2E
524tA- I 2F

5241A-2OA
5245A-47C
524tA-55A
5040-0r70
5245L-l2B

5241L-t2C
524tL-r7a

o524t-20r8
05245-20 t4

524rL-4tA
524tL-558
0524r-2015

524tL-8tA

INSULATORITRANSISTOR ANODIZEO ALUHINUII
TNSULAYORTTRANISTOR
BUSHTN6 I INSI.LATOR NYLON
BUSHTNG T INSULATOR NYLON
BUSHING T INST.ILATOR NYLON

BUSHING T INSI.I-ATOR NYLON
BUSHING T INSULATOR NYLON
EUSHTNG T I NSTLATOR NYLON
CLAMP I TRANSISTOR
BUSHING T TRANSI STOR

BUSHTNG I TRANSI STOR
PLATE I t.tOUNT ING ELECTROLYT t C CAPAC I TOR
PLATE'I'IOUNTING ELECTROLYTTC CAPAC ITOR
PLATE I I,IOUNT ING ELECTROLYT I C CAPAC I TOR
PLATETT.IOUNTING ELECTROLYTIC CAPACITOR

I,IOUNT I NG PLATE I CAPAC I TOR
T.IOUNTING PLATE 

' 
CAPAC ITOR

UASHERISPLIT LOCK
IASHERTSPLIT LOCK
UASHERISPLIT LOCK

TASHERTSPLIT LOCK
IASHERISPLIT LOCK
IASHERISPLIT LOCK
SCREIIMACHINE
FANI IMPELLER AXIAL

SUPPORT T READOUT
READOUTTUNITS
PANEL 

' 
PLUG- IN

GUARD I FAN
NOT ASSIGNED

BRACKETTSIITCH
BRACKETTSIIITCH
BRACKETTSIIITCH
SUPPORTICAPACITOR
BRACKETTCRYSTAL OVEN

HOUSING 
'FANSUPPORT I PANEL

SHIELOIOSCILLATOR
SUPPORTI PRINTEO CIRCUIT BOARO
BRACKET T BOARD

BRACKETIBOARD GUIOE
BUSH I NG I LA TCH
NOT ASSIGNED
HOUSINGIPLUG-IN
SHAFT 

' 
LATCH

NOT ASSIGNED
PLATEICASTING
SHIELD'INPUT
KNOB
NOT 

^SSIGNED
HOLDERTDECIMAL
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Table 4-1

Model 5245L

4-32

# See list ol abbrevicrtions in introduction to this section

02349-1



Model 5245L

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

Section IV
Table 4-1

Relerence
Desienation @ Stock No. Description # Note

MP6 I
MP62
MP6I THRU
MP54
MP65
MP66

MP67
MP68
MP69
l,lP7O
MPTT

AP72
MPTI
MP74
MP?3
MP76

A?77
r{P78

0r
02
o,
o4

R1
R2
RI
R4
R5

tt
xA6
xA7
xA8
xa9
xAlo
xAl t

xAt2
xAt,
xAt4
xAtS
xAt6

xAtT

R6
R7

sl
s2
st
s4

TI
T2

5243L-858
5245L-85C

524tL-9lA

524tL-99A
524tL-tO7A
o5241-2015

524tL-r tOA

524tL-l tOB
524tL-r rOe
05245-2005
05245-2007
5245L-55A

0524t-0008
05243-OOO7

t85O-OO90
t830-oo38
l85O-OOIE
r830-oot8

o68r-22t5
O68l-2245
068t-8215
o68t-27t5
2 100-ot l8

0686- tO45
0686-tt25

Stot-oot?
f tO t-OO t4

I tO t-0054

9 too-o166
9 too-ot64

8120-oo78

r25t-or59
t25 l-o I t5

l25t-olt5
t25t-ott5
r25 t-o I t5
r25t-olt5
r2t t-or15
t25l-Ol15
t25 l-Ol15

I 29 t-Ot 15

COVER I REAOOUT
TNSERTIUNITS REAOOUT

NOT ASSIGNEO
SPR ING I LATCH
NOT ASSIGNED

II NDOU
BAR I READOUT
PAWL
NOT ASSIGNEO
GUIOETBOARD FRONT

GUIOEIBOARD REAR
GUTDEIBOARO OUAL
PANEL I FRONT
PANEL t REAR
SH I ELO I AHPL IF I ER

RETAINER'FRONT PANEL
RETAINERILATCH

TRANSISTOR IGERMANIUM 2NI I85B PNP
TRANSISTOR tPNP GERMANIUM
TRANSI STOR I PNP GERMANIU}T
TRANS I STOR I PNP GERMAN I U}T

RIFXD CoMP 22K oHlr 5S L/[lt
RIFXO COI{P 220K OHM 5[ L/4V
RIFXO CoMP ezK OHil 5g L/4V
R|FXB COIIP 27K OHlr 5g L/4V
RrvAR 250K of{H 20'6 L/+U/SPST St

R|FXD COHP rOOK OHM 5r t/2Y
R|FXD COilP ,'OO OHM 5g L/zw

SWITCHITOG SPST 
' 

AHP T25V
SIITCHIPUSH SPDT NE
NSR PART OF R5
STITCHISLIDE 4 PDT 0r5 AllP 125 VDC

TRANSFORIIER IPOTER
TRANSFORI.IER TPOIER

CABLETPO|ER SVT-I8-! 7.SFt.

CONNECTOR T2XI5 CONTACT
CONNECTOR-PRINTED CIRCUIT I5 CONTACTS

NOT ASSIGNEO
CONNECTOR-PRINTED CIRCUIT 15 CONTACTS
CONNECTOR-PRINTED CIRCUIT I5 CONTACTS

CONNI,CTOR-PRINTED CIRCUIT T5 CONTACTS
CONNECTOR-PRINTED CIRCUIT r5 CONTACTS
CONNECTOR-PRINTED CtRCUIT I5 CONTACTS
CONNSCTOR.PRINTED CIRCUIT r5 CONTACTS
CONNACTOR-PRINTEO CTRCUIT 15 CONTACTS

CONNECTOR.PRINTED CIRCUIT T5 EONTACTS

02 349 -1
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Table 4-1. Reference Designation Index (Cont'd)

Reterence
Desisnation @ Stock No. Description # Note

XAt g
XATg THRU
xA2 I
xr,22
xA2t
XA24 THRU
xA25

XA26

xA26
xA27
XA28
XA2g

xalo
xa, t
xAt2
XAt'
xAt4

xFl

x[l

125 t-or 55

I 25 l-Ol t5
t2tr-ort5

r25 t-ott5
r25l-o158
t 25 t-or 15
r25t-ort5
r25l-0115

t25l-ort5
t25l-Ol!5
l25l-ort5
r 25 t-or t5
125 l-O I 35

1400-oo84

l23t-o148

524tA-44A
8500-0o59
,Lro-oor7

CONNECTOR-PRINTEO C t RCUt T

NOT ASSIGNEO
CONNECTOR-PRINTEO C IRCUIT
CONNECTOR-PRI NTED C tREUt T

NOT ASSIGNED

CONNECTOR-PRINTEO C I RCUIT
AND
CONNECTOR t 6-gglutOat
CONNECTOR-PRI NTED C IRCUI T
CONNECTOR-PRINTEO C IRCUI T
CONNECTOR-FRI NTED C IRCUIT

CONNECTOR-PRI NTEO C IRCUI T
CONNECTOR-PRINTEO C IRCUIT
CONNEETOR-PRINTEO C I RCUI T
CONNECTOR-PRINTEO C IReUIT
CONNECTOR-PRINTED C IRCUIT

FUSEHOLDER'EXTRACTOR POST

CONNECTORIPOTER'-PIN MALE

r5 CONTACTS

r5 CONTACTS
r5 CONTACTS

I5 CONTACTS

15 CONTACTS
r5 CONTACTS
I5 CONTACTS

15 CONTACTS
r5 CONTACTS
I5 CONTACTS
r5 EONTACTS
I5 EONTACTS

TYPE

t,I I SCELLANEOUS

KITT5.L/4 " RACK MOUNT
SILICONE GREASE(FOR TRANSISTOF HEAT-SINK}
AIR FILTER ASSY

# See list ol cbbrevicrtions in introduction to this section
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Section IV
Figure 4-1

Item
No. Description Part Number

1

2

3

4

5

6

7

B

I

10

11

t2

13

Frame Assembly

Front Panel

Rear Panel

Cover: Rear Side, perforated

Cover: Front Side, perforated

Cover Assembly: Top

Cover Assembly: Bottom

Handle Assembly: Side

Handle Assembly: Retainer

Foot Assembly

Stand: TiIt

Plate: Fluted

Kit: Rack Mounting

5060-0?32

05245 -2017

05245 -001?

5000-0738

5000-0739

5243A-1C

5243A-1B

5060-0763

5060-0?66

5060-076?

1490-0030

5000-0051

5243 A-44A

Figure 4-1. Modular Cabinet Parts



Table 4-2. Replaceable Parts

@ StockNo. Description # Mfr. Mfr. Part No. TQ

0 t2 l-o0 l,
O I f er-OO01
0 I fo-00o5
0l4o-0145
0140-o149

0140-ol5t
0 t40-0 I 52
0140-0156
o 140-o 159
0140-o162

o140-0166
0 I40-0169
0 140-0176
0140-0190
ol40-0r9r

0 140-o192
ot40-o19,
ot40-0194
0140-0195
0140-0196

0 140-0 198
0140-0r99
0 140-0200
o 140-020I
0t40-0202

ot40-0205
ot40-0204
0 140-0205
o 140-0208
0 140-0209

o 140-02 to
0 140-02 14
o t 40-02 l7
0 I 50-00 12
ot50-0042

0 I 50-0047
0 t50-0050
0 t 50-0061
o I 50-o069
ol50-0075

0 I 50-009J
ot50-0r15
0150-0r 19
ol5o-or2t
ot50-ot22

ot60-0r26
ot60-0127
oI60-0r14
ot60-0155
0160-0157

C'VAR AIR 6-IOO.5PF
CSVAR CER 7-45PF 5OOVDCI
CTVAR CER Lc5-7 PF 5OOVOCI
crFxo MICA 22 PF 5s 5OO VDCf,
C|FXD MICA 470 PF 5i ]OO VoCr

crFxD MICA 82OPF 2S 3O0VUCW
crFxD MICA t00o PF 5s SoovOCr
CIFXD MICA I5OO PF 25 .5OO VDCH
CTFXD MICA ]OOOPF SOOVDCI
crFxD HICA 4700 PF tos ,oo vDct

c rFxD MIcA 0.017
crFxo MICA loo PF
c t Fxo r't I cA t00 PF
CIFXD MICA 

'9 
PF

C'FXD MICA 56 PF

uF 2s 100 vDcr
sf, 500vDcrJ
zfr too vocr

5S tOO VDC|
5$ JOO VDCW

ctFxo HICA 68PF 55 500VOCW
CSFXD MICA 82PF 5S ]OOVDCW
crFxo MrcA llo PF 5$ f00 vDcw
crFxD MICA t5O PF 5; tOO VoCU
crFxo MICA l5o PF 5$ 30O VDC|

crFxD MIcA a0OPF 5S SOoVDCW
crFxD r{IcA 240PF 5$ 500VDCW
c rFxo MICA 59OPF 5S 

'OOVOCWCIFXO MICA LaPF 5$ 5OOVOCT
grFXD MICA t5 PF 5S 5OOVDC|

CsFxD MICA fopF 5f, 5OoVOCT1
CIFXD MICA 47PF 5% NPO soOVOCl
crFXo MICA 62 PF 55 SoOVOCrl
crFxD t'4IcA 6s0PF 5$ 

'oovDcwCrFxD tlICA 5 pF tO$ sOOVoCll

crFxD MICA 270PF 5s 500voct
csFXD ltlcA 6oPF 5r SOOvoCn
crFxD r.llcA 140 PF 2s 500VDCW
CTFXO CER OrOll,.rF 2Ol IOOOVDCW
crFxD TI 4.7 ?F 5% 5OOVOCU

crFxD TI 6.8 PF IOS 5OO VOCil
csFxo cER loo PF 600 vucl
ctFxD cER 20 PF los toovDcur
crFxD cER o.ool uF +too-zos soovDcr
crFxo cER r00 PF tos 500vDcu

ctFxo
C r FXt)
CIFXD
CrFXO
CTFXD

CER O.OtUF +80-20 IOOVDCI
cER 27 PF lO$ 500VDC[
cER 2X(.olUFl 20ft 250VOCI
CER OoIUF +8O$-2OS 5OVDCT
cER 2000PF 205 500vDCt

ctFxD PoRc l60PF 2s 500vDct
csFxD cER ruF 20r 25VDCW
CrFxD MICA 22OPF 5$ tOoVDCt
crFxo MY ,ro0 PF tos
crFxD MY 4700 PF IOS

80486
72982
72982
o4062
04062

o4062
28480
04062
04062
04062

04062
00855
04062
04062
04062

04062
04062
04062
04062
04062

04062
04062
04062
04062
04062

04062
04062
04062
o4062
28480

04062
04062
04062
56289
78488

78488
OOORR
56289
72982
56289

91418
7 L59t)
56289
56289
72992

95275
56289
14655
28480
28480

OBSg
50300D2P0
50r-000c0P0- roR
DM r 5c220J
DMI5F471J

0M r5F82 tG
ol40-0152
DMI9FI52G 

'OOVDMr9F'O2G
uM2OF472K

DMSOF I73G
H-zt CBtIRDtOtJ
RDMI5FIOIGSC
RDMl5E'9OJ5C
RDMI5E560JfC

D1 T5E68OJ
ROMIsE 82OJ
oill5Frl lJ toov
0Mt5FtslJ roov
0Mr5FrslJ roov

oMr5F20lJ 500v
DMl5F24tJ ]00v
uMl5Ff9tJ 500V
0Ml5c l20J
uMt5c r50J

0Mr5E39OJ 5OOV
n0Ml5E470J5C
oMt5E620J
DMI5F68IJ
0 r40-0209

DML5F27TJ ]OOV
DMr5E600J 500V
DM I 5F t4 tG-500V
H l0r8
TYPE GA

TYPE GA
TYPE E
5fc47
80l-0l9x5co LozZ
40c200A2

TA
cc20TcN27
$lc l59A
5c50A
80 r -009-Y5s-202H

vYlrct6tG
5Cr,
cDr5F22 lJ ( fOOv I
or60-0t55
0t60 0157

t
I
I
4
5

I
I
t
t
I

I
I
I
5

r0

5
6

50
t7
2L

27
t5
l4
2
4

4
tf
I
,
L

t
2
5
2
2

2
5
2
I
2

58
I
I

ro
2

I
r0
to
I
t

Section IV
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Table 4-2. Replaceable Parts (Conttd)

@ Stock No. Description # Mfr. Mfr. Part No. TQ

0160-016L
or60-015'
or60-0174
0 t60-0 I 8l
0t60-0r9rt
0 160-0205

0160-0, t4
ot60-0r6e
0 160-0r70
0 160-2248
ot60-2260

oL60-2262
0 r60-2506
0160-2550
ol60-256t
0170-o024

0 t70-0040
0 170-0055
0 170-007f
0t70-oo84
0170-009rr

0 I 80-0047
0t80-0049
0 I 80-005E
0 I 80-0098
o I 80-O loo

0180-0107
0180-o129
0r80-0rro
0180-0157
0t70-0077

0t70-0084
05 to-0 r2t
068t-0475
068)- to 15
068t- 1025

o68r- to55
o685- tO45
0685- lO55
068t- I I 15
0683- t 125

068f- I I f5
068r- LZ25
068r- L2t5
0683- 1245
068f- rf05

068r- Lt25
068t- t 5 15
068]- 1525
o685- t5t5
068t- 1545

C:FXD MY O.O1 UF lOT 2OOVDCW
csFxo ny rlOO PF t&
crFxD CER O.4? UF +BO-2el ZSVOCW
crFxo HtcA 

'oPF 
5$ toovocu

CIFXD l.lY O.OISUF IOi
crFxo HtcA t0 PF 5s

ctFxD MY O.Ol tJF 5S 400VDCI
C SFXD FTICA 17 PF 5T
crFxo MICA 20 PF 5s
CIFXO CER 4rf, PF SOOVDCU
crFxo cER t5 PF 5t 500VDCil

ctFxo cER 16 PF 5S 500VDCU
CIFXD ilICA 2'I PF 5T
crFxo cER t.0 PF 500V0Cl
crFxo cER eOOO PF 2OS 5OOVDC|
CTFXO l,lV O.O22 UF 201 2OOVDCI

C tFxD HY .047 UF lO$ ZOOVDCI
crFxD MY O.lUF 20f, 200VOct
crFxo MY tuF toi 6oovocu
CrFxO MY O.068t/F 2Og SOVOCI
ctFxD trY o.o47uF 2OS SOVDCI

crFxo
crFxo
c rFxD
CrFXO
ctFxo

ELECT 5OOI'F 75VDC[
ELECT zOUF SOVDCT
ELECT 50UF -l0f+loos 25v0cu
ELECT TOOUF 20$ zOVDCW
ELECT TA 4.7UF 105 55VOC[

RTFXD
R'FXO
RTFXD
RIFXD
RIFXO

RTFXO
RIFXO
RTFXD
RIFXD
RIFXO

COMP IOK OHHS 5T L/4I
coMP looK oHM 5S L/[tt
COMP I MEGOHM 5i L/4U
coMP tro oHM 5S L/4U
coMP rloo oHM 5$ L/4t

coMP llK oHM 5$ L/$Vt
colrP 1200 oHMS 5r L/$lt
coHP l2K OHH 5b L/4V
COHP IzOK OHM 5f, L/qT
coMP l, oHMS 5S L/$tt

RIFXD COHP
RIFXD COMP
rl t FxO coMP
RIFXO COMP
RTFXO COMP

tloo oHMs 5b I/$Yt
t50 oHM 55 L/t+l
150 oHr{s 5r L/$Yt
l5K OHMS 5i L/4*
t5oK oHM 5[ L/4vt

csFxD ELECT 20UF -10l+100$ 200v9cr
CrFXD ELECT 975UF -10+50b 40V0Cf,
crFXO ELECT r5oOUF -10+50x l5v0c*
crFxD ELECT TA 100 UF 20'6 lovocil
KNOBTL/4 BAR NITH ARROI

KNOBI ROUNO
RETAINERTPUSH-ON TYPE FASTENER
RrFxO coMP 4.7 oHMs 5r L/4U
RIFXO COHP lO0 OHl,l 55 L/IVI
RrFXO COMP 1000 oHt|s 5n L/IUi

28480
28480
,6289
r4655
28480
28480

844t1
28480
28480
72942
72982

72982
28480
72982
72982
56289

2848U
56289
091t4
84411
84411

56289
56289
56289
562e9
56289

56289
56289
oos5]
56289
28480

28480
78551
ol tzl
orl2l
oll2r

0l l2l
0l r2l
oll2l
ott2t
0t l2t

oIl2l
ol l2l
0l t2l
0r121
0t r2r

oltzl
olt2l
oll2I
ot l2l
oll2l

0160-0161
ot60 016,
5C1rB7
RDt{ t5E470JlS
o I 60-o 194
o 160-0205

TYPE 66'U[
ol60-ot69
0 160-ot70
5OI-NP9 4.5 PF
fol-NPo lf PF

5Or-NPo 16 PF
or60-2506
f0 l-OOO-COKO- rO9B
80 l-O l2-Y55-2O2M
L92F22tO2A

0 r70-0040
r92Pr0402
r04 I
6OIPE STYLE 5
TYPE 602

05244f
50D t98A I
TYPE 

'ODI86ATI 5oO t 07xOOzo52
r 500475X90f582

I

I 90803
I s:zooo
IPLI 505 1007 02
I rsoorozxooroRz
I orzo-oozz
I

I o570-0084
lc raooa-ol4-r4
I cB 47G5
I CB lOl5
I 
ce'rozs

I

I ca ro55
I ca lo45
I ce lo55
lcB ll15
lcB rr25
I

I CB tlrs
I ca LzzS
I ca L2t5
I ce 1245
I ca lro5
I

I ce Ltzs
I cs l5l5
I CB 1525
I ca r5r5
I ca r545

I
I
2
t
E
2

2
5
I
I
I

I
2
I
4
I

5
I
I
4
2

I
I
t
2
9

2
2
I
I
5

t
I
I

r5
24

98
f4
l,
I
2

I
2
7
8
I

4
I
5
I
5

02349 -1
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Table 4-2. Replaceable Parts (Cont'd)

@ Stock No. Description # Mfr. Mfr. Part No. TQ

0681- r6 15
068)- 1625
068]- 1655
068f- l8 l5
068]- 1825

068t-18t5
068t- 1845
o68t-2015
068r-2025
0685-2205

068)-22 t5
a68t-2225
o68t-2255
o68t-22q5
o68r-24 l5

0685-2425
068r-2455
o68t-27 L5
o68t-2725
o68t-27t5

068t-502s
0683-5r05
o683-tf l5
068)-5f25
o68r-56 r5

o685-5625
068t-19 l5
068r-5925
068)-r9f5
068r-f945

o68r-4f15
068r-qt25
0685-4r55
068)-4705
068r-47 l5

068)-4725
068]-47t5
068r-5105
068'-5 t t5
0685-5125

068f-5155
068f-56 r5
068r-5615
068r-6205
068t-62 t5

o68r-6225
o685-62f5
o685-6805
068r-68 r5
0685-6825

Rf FXD COMP t6O OHI{ 55 L/4Y
R|FXD CoMP 1600 0HM5 55 i,t4n
RrFXO cottP l6K ottH 5s L/4vt
RTFXO COMP t8O Or-rM 5% L/4u
R|FXD coMP 1800 oHMS 5r I/4u

RIFXD cottP l8K oFtM 5s L/4v
RrFxO coMP l80K oHMs 55 L/4Vt
RrFxD coltP 200 oHMs 5r L/4'|
RrFXO coMP 2000 oHM 5[ L/4t
RTFXD COMP 22 OHH 55 L/4Y

RtFxD coMP 220 oHMS 5i L/4t
R|FXD COHP 2.2K OHH 5t L/4Y
R|FXO COMP 22K OHH 55 L/4V
RrFxO coMP 220K oHM 55 L/4|
RIFXD COMP 240 OHMS 5S L/4Y

RrFxO coMP 2400 oHMs 5f L/4t
RTFXD COMP 24K OHM 55 L/4V
RtFxO coMP 270 oHt{S 5I L/41
RTFXO COMP 27OO oHHS 5r5 I/qyt
RrFxD coHP 27K ortM 55 L/4W

RsFxD COMP 5oo0 oHM 5t L/4t
RIFXO COMP tJ oHfis 5% L/,lVt
RrFxD coMP f]o oFtHs 5s L/4u
RIFXO COMP 

'5OO 
OHM 5; L/4Y

RrFxD coHP ,60 oHr{ 5$ L/4u

RTFXD COMP 
'600 

OHH 5ts L/4Y
RrFXO coMP f90 oHMS 5$ L/4Y
RrFxD coMP feoo oHMs 55 l/4Y
R'FXD COMP 59K OHM 55 L/4Y
RrFXD COMP S9OK oHt'is 55 L/4tl

RrFxO coMP 430 oHtqs 5s L/4t
RrFxO coMP 4ro0 oHM 5s L/4u
RrFxo coltP 45K oHM 5s L/4u
RrFXO colrP 47 oHr{ 5$ L/4Y
R|FXo 470 oHMS 5I L/4W

RIFXD COl.lP 47OO OHt{ 5I L/4t
R'FXO COMP 47K OHMS 5I L/4Y
RrFxD coMP 5l oHM 5s L/4tl
RrFxD coHP 5to oHr{S 5s L/4Y
Rf FXD col.rP 5tO0 oHM 55 L/4Y

RrFxO CoMP 5rK oHtts 5f, L/4Y
RTFXO coMP 560 OdilS 5X L/4U
RrFxO coilP 56K OHHS 5r L/41
RIFXD COl,tP 6a OHM 5$ L/4y
RrFxD coMP 620 oHH 5r L/4t
RrFxD coHP 6200 0H1'rs 5r ltq.Y
RfFXO coMP 62K OHil 5I L/41
R!FXo COilP 6e oHlts 5t L/4t
RrFxD cot'tP 680 oHMS 5t L/4Y
RIFXD COMP 6soo oHMS 5r I/41

or l2l
0l 121
0l t2r
0t r2l
0l r2l

0l r2l
0l l2l
ol l2t
0l l2l
ol r2l

ott2l
0l t2l
0t l2r
0r t2l
0l r2l

or t2r
0r l2l
0l l2l
ol t2r
0l l2l
0t t2r
0l l2l
ol r2l
ol l2l
ol l2t
ot l2t
0l l2l
ot l2r
ol l2l
ol r2l

ol l2r
or l2r
ol l2l
ol r2r
ot t2t

01 l2r
or tzr
ol l2r
or l2r
orl2r
0l tzl
olr2l
or l2l
or 121
ol l2r

0ll2r
0l r2r
ot t2l
otl2l
otl2l

I CB 1615
lce L6z5
lce L6t5
lca rBr5
lca r825
ItcB 1835
I ca ls45
lce 20l5
lca 2025
lce 2zes
I

lcB 22r5
tGB 2225
lca zz:.s
cB 2245
cB 2415

c8 2425
cB 24t5
cB 2715
cB 2725
cB 27t5

cB )o25
cB 3to5
cB f,5r5
cB 3t25
cB f615

cB t625
cB te15
cB te25
cB i935
cB ,945

cB 4tt5
cB 4125
cts 4355
cB 4705
cB-47 l5

cB 4725
cB 47t5
cB 5lo5
cB 5l t5
cB 5t25

cB 5155
cB 5615
cB 5655
cB 6205
cB 6215

ca 6225
cB 6255
c8 6805
cB 6815
cB 6825

2
I

l7
24

9

9
5

27
20

2

2
I

L2
2
4

4
I
t

l4
6

L7
I
8
I
I

4
l5
05

2
52

4
2

4l
t

to

22
24
,
6
7

to
I

56
4
I

4
2
4
t
9
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Table 4-2. Replaceable Parts (Conild)

@ StockNo. Description # Mfr. Mfr. Part No. r.q

068t-6855
068r-75rs
068'-7525
0685-7555
068t-82 t5

068r-8225
o68t-8255
0683-9105
068t-9 r 15
068t-9r25

o685-9 I 35
0686-tO25
0686- rOr5
0686- r045
0686- r 055

0686- 1225
0686- 1325
0686- 1525
0686- r 825
0686-20,5

o686,-2225
0686-2255
0686-2725
0686-2735
0686-5025

0686-f525
0686-5625
0686-47 15
o686-4725
0686-4755

0686-62 t5
0686-7525
0686-82 l5
0686-91 l5
0686-9 I 25

0689- 1525
0689 20f5
0699-00 l,
0727-0081
0727-0105

RIFXO COMP
RIFXD COMP
RIFXD COMP
RIFXD COMP
R'FXO COMP

RIFXD COMP
RTFXO COMP
R I FXO COI{P
R r FXD col,tP
RTFXD COMP

RTFXO COMP
R S FX.O COMP
RTFXO COMP
R I FXD COT,IP
RIFXD COMP

RTFXD COMP
RTFXD COHP
RTFXD COMP
RIFXO COMP
RTFXO COMP

RtFXD COMP
RIFXD COMP
l{ I Fxo coMP
R I FXO COtqP
RIFXO COMP

RIFXD COMP
RIFXD COMP
RrFXo COMP
R I FXD COl.lP
RTFXD COMP

68K OHM 55 L/4Y
750 oHMs 5I L/4U
7500 oHMS 55 lt.+Y
75K OHM 5S L/4Y
82O OHMS 5l L/4Y

B2oo oHMs 5f, tttlY
82K OHM 55 L/4Y
9lo oHM 55 L/41
910 oHM 5r L/4Y
9l0o oHM 5s L/4Y

9IK OHM 5S L/4Y
lo00 oHM 5s L/zr
lOK oHM 55 L/zYt
r00K oHM 55 L/zu
l0 MEGOHT'I 5t L/zu

1200 oHM 5S L/zv
l.3K oHll 5i L/2Y
1500 oHM 5i L/zV
1800 oHH 5s L/zVt
2OK OFIM 5% L/2Vt

220rJ oHM 5S L/zU
22K OHM 5X L/zY
2700 oHFl 55 L/ZU
27K OHM 5i L/zY
f000 oHM 5S L/?ut

5100 oHH 51 L/2|
5600 oHM 5$ L/zt
470 oHMS 5r L/zY
4700 oHM 5[ L/2*
47K OHM 5$ L/zY

RIFXO COMP
RTFXO COMP
RTFXO COMP
R'FXO COMP
R I FXO COMP

RTFXD COMP
R'FXO COMP
RIFXD COMP
RIFXD OEPC
RIFXD C-FLM

620 oHt'l 5$ L/zu
75OO oHia 53 L/2Y
820 oHM 5t L/zU
9lO oHMS 55 I/zYt
9r0o oHM 5b L/zY

1500 gHM 5f, tt
20K oHM 5S rW
618 OHM lOr lfl
600 oHM l$ L/2Vt

r200 0Ht1 lb L/2"t

ol tzl
ot t2t
0rt2r
olr2l
or l2r
ol l2l
ol r2l
olt2l
ol l2l
oll2l
0lt2r
oll2r
olt2l
0l l2l
ot r2r

0t t2l
0l 121
0l l2r
0l l2l
0rt2l
ol r2l
ol l2l
0lt2r
oll2r
or l2l
ol r2r
or l2r
01 t2l
ol r2l
ot r2l

0l l2l
0l l2l
ot r2l
oll2r
ort2l
ol r2l
ol l2l
oll2r
I 9701
28480

cB 68)5
cB 7515
cB 7s25
cB 7555
cB 8215

cB 8225
EB 8255
cB 9t05
cB 9t 15
cB 9125

CB
EB
EB
EB
EB

EB
EB
LB
EB
Ets

LB
EB
EB
EB
EB

9t15
1025
lo55
1045
1055

1225
1525
1525
1825
2015

2225
22t5
2725
2?55
to25

EB tt25
EB 3625
EB 4715
EB 4725
LB 47t5

EB
EB
u,B
EB
t.B

6215
7525
82 t5
9l l5
9r25

bB 1525
bB 20t5
GB 68GI
DC L/2 AR5
0727-OLO'

t8
4
I
I
3

22
t
4
I
2

I
5
6
I
I

2
2
I
I
2

6
t
I
2
I

I
2
,
z

t7

I
t+2

f
I
I

I
I
I
I
I
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Table 4-2. Replaceable Parts (Conttd)

@ Stock No. Description # Mfr. Mfr. Part No. rtc

0727-Ot87
0757-054$
0757-0r50
0757-or68
0757-O898

0757-0900
0757-0902
0757-0904
0757-O909
0757-09 1$

0757-09 l6
0757-0920
0757-0924
o757-09fo
0757-0932

0757-09t6
0757-0937
o757-0940
0757-0948
0757-0950

0757-0952
o757-O972
0758-0004
0758-OOl4
0758-0015

0758-0024
0758-0028
0?58-0045
0758-O044
o758-0054

076t-00r0
0761-OO20
0767-0001
t200-0045
r200-o076

t20e-0081
r200-o087
1200-0092
1250-01 18
l25l-0087

r25l-olol
r 25 t-0 155
t25t-0146
r25r-0r58
l25t-o159

t400-0084
1450-0049
r520-oool
1520-OOO'
1850-0o58

R|FXo oEPC 442 oHM tf, L/zt
RTFXD HET FLI,I I I,IEGOHH I$ L/III
RTFXD HET FLM 9O9K OHH TI L/4U
RTFXD T.|ET FLM 54 OHM L', L/8Y
RIFXD HET FLM 82 OHM 25 L/gII

RIFXD MET FLM IOO OHM 2$ I/8Y
RIFXD I{ET FLM I2O OI'iH 2$ L/8Y
RTFXD MET FLI.I T5O OHM 2g I/8U
R|FXD MET FLM 24C Ohr,r z$ L/gVt
RTFXD HET FLM 590 OHM 2$ L/8I

RrFXO r.tET FLrl 470 oHM 25 L/gVt
R'FXO MET FLM 680 OH}T ZS L/8Y
RSFXD },IET FLT.I TK OHH 2'T 1/8II
RIFXO HET FLM l.8K OHM 2f L/8u
ItrFxO r{ET FLt't 2,2R oHM 25 L/gt

RIFXD MET FLI'I f rJK OHM 25 L/8I
RIFXD ilET FLM f.6K OHM 25 L/81
RIFXO MET FLI'I 4r7K OHM 25 L/8r
RTFXO MET FLM tOK OHM 2S L/$II
RIFXO MET FLM IzK OI.IM 2S L/g'II

RIFXD MET FLM T5K OHH 25 L/8V
RIFXO MET FLM IOOK OHH 2I L/8I
R'FXD MET FLII 27OO OHh 5f, L/zY
RrFXO MET 0X t80 oHM 5[
RIFXO MET FLM 220 OHI{S 5T L/zV

RIFXD MET FLM IOO OHT{ 5S L/zI
RIFXO MET FLM 27O OHMS 5T L/2U
RTFXD lttET FLM f 800 OHM 5f L/zr
RtFxO t{ET OX 22OO OHl,l 55 L/zY
RIFXD HET FLI{ f'O OHMS 5f L/2I

RtFxo MET OX tSOo oHt{ 5S lt
R'FXO MET FLM 9I OHI4 5I If,
R 

' 
FXO MET FLM 4OO OHMS 5,T 5X

INSULATORTTRANSISTOR ANOOIZED ALtJt{INU}T
I NSULATOR 

' 
TRAN I STOR

BUSHINGT INSULATOR NYLON
CLAI'IP t TRANSI STOR
tsUSHI NG I IRANS I STOR
CONNECTOR IENC
CONNECTOR'FEI.IALE 5O-PIN I'tINAT

CONNECTOR TFEMALE 5O-CONTACT
CONNECTOR.PRINTED CIRCUII T5 CONTACTS
CONNECTORIPOIER'-PIN MALE
CONNECTOR t6-9On1tOat
CoNNECTOR r2Xt5 CoNTACT

FUSEHOLDERTSIIXOCTOR POST TYPE
INDICATOR IGLOI-LAI{P NEON
PLATE'MOUNTING ELECTROLYTIC CAPACITOR
HOUNTING PLATE ICAPACITOR
TRANSISTOR I PNP GERMANIUH

r 970r
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
071 15

28480
071 15
28480
28480
07115

28480
071t5
07t15
765to
o27t5

26f65
o27t5
o2755
e1757
02660

02660
95354
60427
95554
95r54

75915
28480
28480
t7942
86684

oc L/zA R5
o757-Ot44
0757-0r50
o757-0r68
0757-0898

0757-O900
0757-0902
0757-0904
0757-0909
0757-O9 14

o75?-09t6
o757-O920
0757-092rr
o757-09rO
0757-O9t2

o757-0956
0757-0957
0757-0940
o757-O948
0757-0950

0757-0952
o?57-0972
0758-Oo04
075e-o0r4
c20
0758-OQ24
c20
o758-O04'
0758-O044
c20

0761-O0to
c52
tPI 

'29t+457
0Bss

974SPEC IAL
oF- I t-A
OBSF
8427
57-4057-40500 tt75l

57-20500
SD.6T5UR
H-106l lG-'L
co-606s
FO-6rOS

,T20r4
1450-o049
rs20-o001

TYPE BPz
r850-0018

t
I
I
2
2

2
2
2
4
t
4
2
2
4
4

4
t
2
5
4

4
4

l4
t
7

I
I
4
2
t

4
t
I
5
I

6
t
2
7
I

t
2t
I
I
I

I
I
4
2
t
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Table 4-2. Replaceable Parts (Conttd)

@ Stock No. Description # Mfr. Mfr. Part No. IQ

1850-0o40
lE50-0048
IrSe-0o54
1850-oo6e
1850-o090

t850-o091
1850-oo92
I 850-0 r ot
r850-0r02
I 850-0 I 58

I 85 t-OO t7
t85t-0024
t 859-000r
1855-0009
t 85t-oo r5

r85f-0014
1854-000t
t85q-0005
l85tt-ooo8
t854-OO09
1854-OOr9
La54-OO7'
ll54-0249
tl55-00)6
t90t-0025
I 90 t-0026

t90r-0029
l90t-0040
r90l-0045
I 90 t-0049
reol-0146
lgo2-0o17
1902-0019
1902-0057
1902-02 t4
1902-0580
r 9 to-00 r5

I 9 l0-00 16
t 9 to-oo2t
lglo-0022
l 9 I O-OO,4
t970-o009

2 100-03 r8
2 100-0354
2too-o7>7
2to0-1412
2 100- l5 l5

2 roo- 1924
2 I l0-0006
2 I t0-0007
2 t40-00t5
2 t 40-0028

TRANSISTORIGERMANIUM 2N'85 PNF
TRANSISTORTGERIJIANIUM 2N65O PNP
TRANSISTORSGERMANIUM 2N652A PNP
IR ANS I STOR t GERI.,IAN I UI,I
TRANSISTORIGERMANI UH 2NI I85B PNP

TRANS I STOR I GERI'IAN I UM 2N2048 PNP
TRANSISTORSGERMANIUM 2N204'A FNP
TRANSISTORtSPL2N5S2
TRANSISTORI6E2N2455
TRANSISTOR' PNP GERMANIUM

TRANStSTOR'2NI'04
TRANSISTORT6E NPN 2N'88A
TRANSISTbRTPNP SILICON tOV 9OsMw
TRANSISTORTSILICON PNP
TRANSISTOR'SILICON PNP 2N'64O

TRANSISTOR'SIL ICON PNP
TRANSISTORTNPN STL ICON
TRANSISTORt2NTOS NPN SILICON PLANAR
TRANSISTORINPN SIL ICON
TRANSISTORI2NTO9 NPN SILICON
TRANS ISTOR rS I LIC0N NPn
IRANStsroRssILIcoN t\PN 2Nr478
TRANSISTORIDUAL NPN SILICON
TRANSISTORIDUAL N CHAN FET
SEMICON OEVICE TDIODE JUNCTION
SEI.IICON DEVICE TOIODE SI

SEHICON DEVICESDIODE SI 6OOV
OIODETSILICONIS0 MA AT lV fO PIV
sEtllcoN oEvIcE r0I00E sI
SEI,IICON DEVICE TDIODE SI
SEtvIICON DEV I CE r DIQOE S I
SEMICON DEVICE rDlODE Sl
sEMICON OEVICEIDIODE INT597A
SEHICON OEVICEIDIOOE SILICON
DIOOEtSILIC0N BREAKDOWN 56.2V lOfr l.5U
DIODE BREAKDOWN t5I LICON
SEI.lICON DEVIcE TDIODE GERT'iANIuit

SEPIICON DEVICE TOIODE CERMANIUI'I
SEMICON DEVICE IOIODE
SEt.lICON OEVICE 

'OIOOE 
G&. IOOMA 6PIV 

'I5NSOIODETGERMANIUH
Etectnon YUBETINDtcAToR ro DTGIT

RrVAR A50K OHM 20S L/qtt/'PST 5r
R|VAR tf,w IOOO oHM rog LIN 2ll
RrvAR w[ 200 ohM 5s ttr
RIVAR COMP 5OO OHM 20; LIN L/II\
RIVAR TI 50 OHM 5S TH

RIVAR COMP 5K OI{M 20$ L/5Y
FUSETCARTRIDGE 2AMP I25V SLOT ULO*
FUSEICARTRIDGE I AMP 25OV SLOW bLO*
LAMPIGLOII NEON NE.2H
LAHPIGLOf, L/L5Y

94154
047 t5
o47If,
28480
86684

87216
o47 It
28480
28480
28480

01295
12952
28480
28480
0726t

28480
28480
o726t
e8480
07263
28480
o27t,
28480
28480
28480
14099

28$80
28480
r4099
14099
94L4'
28480
I 14r8
28480
28480
28480
7t293

95t52
7t293
28480
28480
83594

28480
28480
28480
28480
28480

28480
7 1400
7 1400
24455
24455

2Nr85
2N650
2N652A
r850-o062
2NI TSJB

2N2048
2N204f
r850-otol
I 854-O I 02
I 850-O I 58

2Nr504
N,88A
t85f-o001
1859-O009
2N5640

185]-0034
1854-O00t
2N708
r854-O008
2N709
187}-Oolg
2Nr478
I 854-O249
1855-0016
r 90 t-o025
sA-78f

r90r-0029
t 90 t-0040
5A-788
sc-05
RD 2809
1902-O0r7
lNl597A/tZ22T5
r902-oQ57
1902-02 l4
1902-o580
HD- 1409

02361
FtPS 1672A
l9r0-oQ22
I 9 r O-00t4
8599 I

2l00tott8
2lo0 0154
2LOA-O7t7
2100-1412
2 loo- r5 It
2 t o0- 1924
MDL2
MDL I
NE 2H
NE 2E FROSTED

,
I
2

02
t

5
t
I
I
I

6
I
4

l5
6

l6
8

l5
1A

2
2
2
2

29
5

2
5l
lo
4
4
2
I
I
I
2
5

79
5

l4
1
8

I
I
I
3
2

I
I
I
6
7
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Table 4-2. Replaceable Parts (Cont'd)

@ ftock No. Description# lUtr. Mfr. Part No. TQ

2 l90-0046
2390-O0r5
] too-0r r5
5 lo0-0f t9
) I OO-0589

flo0-0390
5 r00- 1860
ttol-o0r4
, tot-0014
5 I 0 l-o0f7
,L4O-OO52
,L5O-oOV7
,160-0060
5040-0170
I 120-0078
8500-0059

9 loo-0 I 64
9too-0166
9loo-0f46
9l lo-o051
9140-o095

9140-0125
9t40-0126
9t40-0127
9t40-01t6
9I40-0r17

9140-0158
9t40-0142
9t40-0143
9140-O146
9140-0158

9 t40-0 I 59
9 t 70-00 t6
052 12-601 I
o52ra-2010
052t2-6009

05212-60t0
0524r-0007
0524f-000t
0524t-201,
o524t-20r4

0524f-20t5
0524r-2018
05245-60r6
05245-2005
o52rl5-2007

052$5-200a
05245-201q
052$5-20tt
05245-601'
o5245-6014

TASHERISPLIT LOCK
SCREW IMACHINE
SIITCH'ROTARY 6 SECT IO PO5ITION
SWITCHIROTARY IO SECT IO POSITION
SWITCHSROT I.sECT f-POs HP SPEC

28480
75076
2848e
28480
28480

| 28480
| 284eo
| 82f89voc I r+2 tgo
I o40oe115v 

Sgtgg
I ee+eo
| 28480
I zoeor

l'1EAT-SINK) iZl9s4

SwITCHTRoT 2-stcT e-Pos HP sPEc
STITCH'ROTARY
S[ITCHIPUSH SPIJT NE
STITCHISUIDE 4 PDT 0.5 AMP 125
SWITCHITOG SPST 

' 
AMP r25V

M0T0R :ELECTRICALLY SHADED POLE
AIR FILTER ASSY
FANT IMPELLER AXIAL
SUPPORTI PRINTED CIRCUIT BOARD
CABLETPOWER SVT-I8-' 7.5FT.
SILICONE GREASE IFOR TRENSISTOR

TRANSFORMER I POU,ER
TRANSFORI{ER T POIER
C0ILtFXD 0.5 UH 20$
iNOUCTORIATF.
C0ILtFXo RF Q,27 tJH

C0ILtVAR 0.9-l r9 UH
colLtvAR 1.76-4.02 UH
C0ILtVAR 8.5-18.7 UH
COILTFXD RF 22 UH
COILIFXO RF tOO UH

COILIFXO RF l8O \,H
COILIFXD RF 2.2 UH
COILIFXD RF 5.f UH
COIL t FxO RF rO Urt
c0ILtFxO l.OuH tox

c0ILIFXO O.47UH 20I
I]EAOIIIAGNETIC
READOUT BLOCK ASSEHBLY
BOARO'BLANK PC
DECAOE OIVIDER ASSEMBLY

OECIMAL COUNTER ASSEI{BLY
RETAINERILATCH
RETAINERIFRONT PANEL
PAIL
SHAFT ILATCH

KNOB
HousINGrPl-uG-tN
PANEL'PLUG-IN
PANEL TFRONT
PANEL IREAR

BOARD' BLANK PC
BOAROTBLANK PC
BOARCI'BLANK PC
ASSYI OSCILLATOR BOARO
BOARO ASSY' INPUT AI.IPLIFIER

28480
28480
)6t96
28480
28480

28480
28480
28480
28480
28480

28480
28480
28rr80
28480
e9800

99800
02tt4
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

| 2 r e0-0046
I OBD
l:roo-orrs
l.r r oo-or re
l: r oo-orgg
I

I f loo-ot90
lrroo-ls6o
l+s-rroe
I 6633
I eroso-r
Itvo-oogz
l?leF88eJ
lsorao-orzo
I rx+r+z
I fl5 COMPOUND

I

I 9lO0-O164
I eroo-orco
I x- roeeo
I sr ro-oosr
I pr4o-ooqs
I

I 9140-Ot2s
I 
eroo-orze

I 9140-O127
lct,ro-orro
ler+o-orrz
l rruo-or*
ler,+o-or,+e
lsr,+o-orqr
I er+o-orac
I 
l025-20

r025-sER I ES
56-590-65t38
05212 60rt
o52t2-201O
052f2-6009

052f2-60ro
05241-OO07
o5e4l-oooB
0524r-201t
0524r-2014

0524t-20 I 5
o524)-2018
o5245-6036
05245-2005
05245-2007

05245-2008
o5245-2014
052$5-2015
o5245-601t
05245-6014

6
I
I
I
I

I
I
I
I
I
1
I
I
I
I

I
I
2
2
I

2
2
2
2
5

5
t
t
2
2

5
I
7
2
t

2
I
I
I
I

I
I
I
I
I

I
2
I
I
2
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Table 4-2. Replaceable Parts (Conttd)

@ Stock No. Description # Mfr. Mfr. Part No. r14

05245-6015
052t15-60r6

5212A-65C

52 I 2A-65C- I
52 t2L-4A
52 l2L-4A-l
52 leL-8rA
52 l2L-838

5243A- I 2C
524fA- I 2E
524tA- LzF
524)A-20A
524fA-44A

524tA-47C
5249A-55A
9245A-65A- r
5245A-65C
524rA-65C- t

524tA-65H
5245A-65H- I
524rA-65J
5245A-65J- I
524rA-65L

5245A-65L- I
5245A-65R
5243A-65R- I
524tA-655
5245A-655- I

524rA-657
5245A-65T- r
5243A-69A
5245A-69A- r
5245A-6A

524rL-r07A
524)r--l l0A
524rL-l rog
5243L- r IOC
5243L-r28

524rL- I 2C
5245L- l7A
524rL-4 lA
5245L-558
524rL-65A

52$5L-658
524tL-658- I
524tL-8rA
524f,L-8fB
5245L-8fC

BOARD ASSYIFUNCTION
SrITC}I ASSY IATTENUAToR

ASSYTDECAOE DIVTDER

BOAROIBLANK P.C.
ASSY T OEC IMAL COIJT{TER
EOARDTBLANK PrC.
SUPPORT t READOUT
REAOOUT 

' 
UNI T5

BR ACKET t SS I TC H
SUPPORTSCAPACITOR
BRACKET'CRYSTAL OVEN
HOUSINGIFAN
KlTtS-L/4n RACK MOUNT

SUPPORT 
' 
PANEL

SHIELD'OSCILLATOR
EOARDSBLANK P.C.
ASSY I MULT IPL I ER
BOAROTBLANK P.C.

ASSY T REGULATOR
BOARDTBLANK P.C.
ASSY TTIME-BASE CONTROL
BOARD'8LANK P.C.
ASSYIRECTIFIER

BOAROSBLANK P.CO
ASSYIGATE CONTROT-
bOARDTBLANK P.C.
ASSYTSAMPLING CONTROL
BOARDSBLANK P.C.

ASSY t OVEN CONTROT-
BOARD'BLANK POC'
ASSYICRYSTAL OVEN
BOARDIBLANK P.Co
GUARD tFAN

tsAR IREADOUT
GIJIDETBOARD FRONT
GUIDE'BOARD REAR
cUIDETBgARD gUAL
BRACKET t BOARD

BRACKETSBOARD GUIOE
BUSHING 

' 
LATCH

PTATE 
' 
CASTI NG

SHIELDI IIYPUT
ASSYiDECIMAL POINT

ASSY I IIEASUREI.iENT UN I TS
BOARD'BLANK P.C.
HOLDERSDECIMAL
COVER 

' 
READOUT

INSERT'UNITS READOUT

28480
28480

28r+80

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
29480
28480

28480
28480
2e48C)
28480
28480

05245-6015
05245-60I6

52 t2A-65C

52 r2A-65C-r
52t2L-4A
52 l2L-rrA- r
52t2A-8tA
52 r2L-8tB

5245A-tzg
524rA-l2E
524tA-L2F
524tA-20A
524rA-44A

52.r3A-47C
524rA-55A
524fA-65A-t
52r+f A-65C
524rA-65C-l

5245A-65H
524rA-65H-l
524fA-65J
524fA-65J-l
524f,A-65L

524tA-65L-l
524rA-65R
524tA-65R- r
524fA-65s
5243A-65S-r

524fA-657
524fA-65T-l
5243A-69A
5243A 69A I
524fA-6A

5243L-t07A
524tL-l tOA
5243L-r t0B
524)L-l t0C
524tL-l 28

5243L- I 2C
524rL- l7A
s24fL-4 tA
524tL-558
524rL-65A

524fL-658
524fL-658-l
5243L-8fA
524tL-8tB
5245L-8tC

I
I

6

6
5
5
I
t

l
I
I
I
I

I
I
I
I
t

I
I
I
I
I

t
I
I
I
I

I
I
t
I
I

I
I
I
I
t

I
I
I
I
I

I
I
I
I
I
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Table 4-2. Replaceable Parts (Conttd)

@ ftock No. Description # Mfr. Mfr. Part No. TQ

5243L-9 lA
524tt-99A
5245A-65C
52454-65C- I
5245L-l9A

5245L- l98
5245L-4ts
5245L-55A

SPR ING S LATCH
* I NDOW
ASSYIDECIMAL COUNTER
BOAROTBLANK P.C.
ASSYTOUTPUT SUITCH

ASSYIMOOE SWITCH
ASSY I READOUT
5HIELD'AI'.iPLIFIER

28480
28480
28480
284e0
28480

28480
28480
28480

524tL-9 lA
524rL-99A
5245A-65C
5245A-65C-r
5245L-l 9A

5245L-19ts
5245L-48
5245L-55A

I
I
I
I
I

I
I
I
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Model 5245L

a2349 - 1
052.+5+-13

23 26 25

73

50

46

t8

44

?4

56

II

?7'33

76

48

61867 68 62
TOP

BOTTOM

36 37

41 42

57

40

69
LATCH

t2-t7

Figure 4-2. Mechanical Parts Locations
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Section fV
Table 4 -3

Code

No. Manufacturer

Table 4-3. Manufacturer's Code List

The foilowing code numbers are from tle 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 ind 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.

Gde
Address No. Monufocturer

Model 5245L

Handbook Supplernents

Dated JULY 1965

Dated N0V 1962

Code
Address No. Monufocturer Address

00000 U. S. A. Common Any supplier 0f U. S. 05729 t etro-Tet Corp. Westbury, N. y. I2g8l Metex Etectronics Corp. Ctark, N. J.00136 lt4cc0y El€clronics M0unl H0lly splings, Pa. 05783 stewart Engineenng co. santa cruz, calif. 12930 Delta semiconduct0r lnc. Newp0rt Beach, calif.00213 sage Electronics corp R0chester, N. Y. 05820 lllakefield Engineering lnc. t,liakefield, lilass. 129s4 Dicks0n Electr0nics corp. sc0ttsdale, Arizona0028i Cemco lnc. Danielson, Conn. 06004 Bassick C0., The Bridgeport, Conn. 13103 Thermolloy oallas, Texas
00334 Humidral colton, calif. 06090 Raychem corp. Redwo0d city, calit. 13396 Tetefunken (GmbH) Hanover, cermany
00348 MicI0tr0n C0 ' lnc. Valley stream, N.Y. 06175 Bausch and Lomb 0plical co. R0chester, N.y. 13835 Midland-l|]riBht 0iv. of pacific lndustries, lnc.
00373 Garlock lnc , 06402 E. T. A. P(oducls c0. 0l America chicago, ilt. Kansas caty, Kansas

Eleclronics Ploducls Div Camden, N..,. 06540 Amatom Electronic Hardware C0. , lnc. 14099 Sem-Tech Newuury pirk, Calif.
00656 Aerov0x Corp. New Bedf0rd, Mass. New Rochelle, N.y. 14193 calif. Resistor corp. santa tttonica, calif.007i9 Amp lnc Harrisburg, Pa. 06555 Beede Electrical lnstrument c0., lnc. 14298 Anerican Components, lnc. Conshohocken, pa.
00781 Aircrall Radio cor0 Boonton, N.J. penacook, N.H. 14433 ITT semic0nducl0r, A Div. 0f lnt. Telephone
00815 Notthern Engineering Laborat0ries, 1nc 06666 General Devices co.. lnc. lndiaflapolis, lnd. & Telegraph c0rp. west palm Beach, Fta.

Burlingt0n, $lis. 06/51 Semcor Div. C0mponents tnc. ph0enix, Ariz. 14493 Hewlett-packard C0mpaf,y Loveland, C0lo.
00853 sangam0 Eleclric c0 Pickens Div 06812 Torilnglon Mlg. co.. li/est Drv. 14655 cornell Dublier Electric borp. Newark, N. J.

Pickens, s. c. Van Nuys, calif. 14674 corning Glass works corning, N. y.
00866 coe Engineerrng co Los Angeles, calif. 06980 varian Ass0c. Errrac 0iv. san carl0s, calif. 14752 Electro cube lnc. so. pasadenal calif.
00891 Carl E. Holmes Corp. Los Angeles, calif. 07088 Kelvrn Etectric c0. van Nuys, calif. 14960 llliiliams l\4fg. c0. san Jose, calif.00929 Mrcrolab lnc Livingston' N.J. 07126 oisitran co. pasadena, calif. 1s203 webster Electronrcs co. New york, N.y.01009 Alden Pr0ducls c0 Br0ckt0n, l!4ass. 0713/ Transrslor €lectr0nics corn t\4inneapolis, Minn. 15291 Adjustable Bushing c0. N. H0llyw00d, calif.0ll2l Allen Bladley Co. tulilwaukee, li/is. 0/138 Westrnghouse Etectrrc Corp. 1555g [4icron Etectronics
01255 Litton lndustres. lnc. Beverly Hills, Calif. Etectr0nic Tube Div. Elmira, N.y. Garden City, Long lsland, N.y.01281 TRvy serllcOnductors. Inc Lawndale, calif. 0/149 Frlmohm corp. New york, N. y. 1s566 Amprobe lnst. corp. Lynbrook, N. y.
01295 Teras Inslruments, Inc ' 07233 cinch craphik co. city of lndustry, catif. 15i72 Twentielh c€ntury c0il spring co.

Transistor Ploducls oiv Dallas, Texas 0725i Avnel c0r0. cutver city, calif. santa clara, calif.01349 The Allrance l\4lg co Alliance, 0hi0 0i263 Farchrld camera & lnsl. corp. l58lg Amelco lnc. Mt. view, calif.01589 Pacific Relays' lnc van Nuys' calif. semic0nductor Div. l!40untain vrew, calif. 15909 Daven Drv. Th0mas A. Edis0n Ind.01930 Amerock corp Rockf0[d' lll 0/322 l\.lrnnesota Rubber co. l!,linneapolis, l\4inn. t\,lccraw-Edison c0. Long lsland city, N. y.
01961 Pulse Engineering c0 santa clara, calil. 07387 Birtcher c0rp., The Monterey park, calif. 16037 spruce pine lrica c0. spruce pine, N. c.02114 Ferl0rcube corp 0f Anerica saugerties, N.Y. 0i700 Technical llvrre Pr0ducts Inc. cranf0rd, N.J. l6l79 0mni-spectra lnc. Detroit, lll.02286 c0le Rubber and Plastics lnc sunnyvale, calif 079l0 c0ntrnental Device c0rp. Hawth0rne, calif. 16352 c0mputer Di0de corp. Lodi, N.J.02660 Anphenol-Bctg Electr0nics c0rp. chica8o, lll. 07933 Raytheon [4fg. c0.. 166gg ldeal prec. l\4eter c0., lnc.02735 Radto Corp 0l Anerrca, Seniconduclor Semiconductor Div. l\4ountain View, Calif. 0e Jur l\4eter Div. Brooklyn, N. y.

and Materrals Div Sonrerville' N J 07966 sh0ckley semi-c0ndrct0r Laboratories 1675g Delc0 Radr0 0iv. 0l G. [,1. corp. K0k0m0, lnc.02i71 Vocaline C0. of Ailer1ca. Inc. palo Alto, Calif. lil09 Thermonetics lnc. Canoga park, Calif.0ld Saybro0l, C0nn. 07980 Hewletl-packard C0., Boont0n Radi0 Div. 1i474 Traner C0mpany lV0untain View, Calif.027/i Hopkins Engineerrtg c0 san Fefnando' calif R'ckaway, N.J. 17675 Hamtin llletal products corp. Akron, ol]io03508 G E senrc0nduclor Plod. 0ept syracuse' N Y 08t45 u. s. Engineerng c0 L0s AnSeles, calif. l/i 45 Angstrohm prec. lnc. N0. Hollyw00d, calif.03i05 Apex ltlachine & T00l c0 - Daytofl, ohi0 08289 Blrnn, Delberl c0. pomona, calif. 1g042 poier Design pacific lnc. palo Alto, calif.03797 Eldema c.rp. c'mpton, calif 08358 B'grr, Eartery c0. 1g476 Ty-car Mtg. c0., lnc. Hollist.n, l,,lass.0387i Tlaflsilron Electric C0rp. lll/akelield, l\4ass. Nia8ara Falls, Ontario, canada lg4g6 TRl|i Elect. C0mp. Div. 0es plaines, lll.03888 Pvr0film Resislor c0 lnc cedar Kn0lls, N J 08664 Bristol c0., The \l,/aterbury, c0nn. tgrg3 curtis tnsrrrment, rnc. [,rt. Kisco, N. y.03954 singer Co , orehl Dlv. 0871/ stoan Conpany Sun Valley, Calif. fggil g. f. D;pont and C0., tnc. Wilmington, Det.Finderne Planl sumervrlle, N.J. ogilg ITT cannon Electnc lnc., phoenix Div. rggri Du,uni Mrc. Co. fiiilwaukee, wis.04009 Arrow, Hart and Hegeilan Elect. C0. phoenix, A,izona 19315 Bendix Corp., The

040r3 Taurusc.r' ,,,ir'Jl'1,'l;,till. ottt' 
'1t05,';;:';J'';,;'Ji;:li';.',,', c ,rr,, ,,*i;l*t;;h::;?;;;,,,,,, o,u.rllu,oo,o,r.,.04222 fli-Q Divisi'n 0l Aerov'x Myrtle Beach' s c 

. - L'weil, r\,rass. rvrccraw.Edis'n c0. west orange, N. i.04354 Precisi'n Pal)er Tube c0 chlcag0' 111 08984 l\4el-Rarn rndianap'ris, rnd. 19644 LRc Erectronics Horseheads, N.y.04404 Dvmec Divisr0n 0l Hewletl-Packard C0. ogoi6 sulrrorl Retays Drv. costa Mesa, Calif. 19i01 Electra Mfg. C0. lndependence, Kansas

0465, sv van a E ccrr c products, 
T:::il::":: : :,: ffiill i;Jff:liJ;:T::' ,,ii,:iH: ;:ii: ;li* :n:',1:l,l;n"*, 

co,o 
.,_ il**'illju*'Device Div l\l0untain view, calif 09250 Electrc Assenbtres, lnc. chicago, lll. 21335 Fafnrr Bearing c0., The New Britain, c0na.04/13 M0l0r0la' lnc seniconduct'r Prod. Div ogses li urrot;, Bailery co. or 21520 Fansteer Metarurgicar c.rp. N. chicag., lr.Phoenlx, Altzona Canada, Ltd. T0ront0, Ontan0, Canada 237g3 Biltrsh Radio Electrontcs Ltd. I/ashington, D. C.04/32 Filtton co . lnc. westcrn Div. - 10214 General rransrslor western corp. 24455 c. E. Lamp DivrsronCulver Citl/' Calif. Los Angeles, Calif. Neta park, Cleveland, 0hi004i/3 Aut'natrc Electric c0 N.rthlake' lll l04ll Ti-Tal, lnc Berkerey, carif. 24655 cenerar Radio c0, west concord, Mass.04796 sequ0ia lVire co Redw.od crty' calif ioele carlorunoum co. Niagara F-arls, N.y. 26365 Gries Repr.ducer c'rp. New R0cheile, N.y.04811 Plccision corl sprins co. El Monte' calif. iiils crs 0f Berne, tnc. Berne, tnd. iiiii di.lri i,,. co. or America, tnc.048/0 P l\4 ltlolor c'npanv westchester, lll ui3i ci,irrgo Terephone 0f carif.rnia, rnc. carrstadt, N. J.05006 Twenlieth Century Plastrcs, lnc. So. pasadena, Calif. 26992 Hamilton Watch Co. Lancaster, pa.

seilrr'c'ndtclor Depl Youngwo.d, Pa iiiil orn,un Erectr'nics lnc. c.sta Mesa, calif. iiiii irrurt,, ,rr. chicag', ,r.0534/ tiltroilrx' lilc san l,1ate0, calif. ttiit crnr,rt lnstruoenl c0rp.. semic0nductor 36196 stanwyck c0il pr'ducts Ltd.05593 lllumrlronic Engineeting c0. sunnyvale, calif 0iv., pr0ducts cr0up Newark, N. J. 
rvrJv rru"n'!^ 

Hawkesbury, 0ntirio, canada05616 Cosnro Plastic

05624 Barber c0lilran co R0ckf0rd, lll. tii:e pi,,rrorrpntu Handte co. camden, N.J. il;i; il;l;;;; precisi0n Bearinss, lnc. Keene, N.H.05728 Tillen ol)trcal c0. 1269/ ctarostat fi,tfg. c0. 00ver, N. H. qzl90 ltuter co. chicago, 1t.R0slvn Hershts, Lons lsland. N.Y. 12859 Nippon Elecrric c0., Lrd. Tokyo. Japan ;;6;; i.;.'ioir,.n ao. Engtewood, c.to.

000 15 42
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Model 5245L

Code

No. Monufocturer Address

44655 Ohmite Mfg. Co. Skokie, lll.
463E4 Penn Eng. & Mfg. Corp. Doylest0wn, pa.
4/904 Polarcrd Corp. Cambridge, Mass.
48620 Precisron Thermometer & lnst. Co,

South am pton, P a.
49956 l',4rcrowave & Power Tube Div. Waltham, Mass.
52090 Rowan Controller Co. Westm inster, Md.
52983 Sanborn Company Waltham, Mass.
54294 Shallcross Mfg. Co. Selma, N. C.
55026 SinrpsonElectricCo. Chicago, lll.
55933 Sonotone Corp. Elmsford, N. y.
55938 Raytheon Co. Commercral Apparatus &

Systems Div. So. Norwalk, Conn.
56137 Spauldrng Frbre Co., lnc. Tonawanda, N. y.
56289 SpragueElectrrcCo. NorthAdams,Mass.
59446 Telex, lnc. St. paul, Mrnn.
59/30 Thomas & Betts Co Elizabeth, N. J.
60i41 Triplett Electrrcal lnst. Co. Bluffton, Ohio
61775 Unron Swrtch and Signal, Drv. of

Westinghouse Air Brake Co. pittsburgh, pa.
62119 Universal ElectrrcCo. 0wosso,Mrch.
63/43 Ward-Leonard Electrrc Co. Mt Vernon, N. y.
64959 V/estern Electric Co,, lnc. New york, N.y.
65092 Weston lnst. lnc. Weston Newark Newark, N.J.
66295 Wrttek tVf g Co. Chicago, llt.
66346 Revere Wollansak Drv. lVlinn. Mining &

Mfg. Co. St paul, Minn.
10216 Allen Mfg. Co. Hartford, Conn.
/0318 Allmetal Screw Product Co., lnc.

Garden Crty, N. y.
/0485 Atlantrc lndra Rubber Works, lnc. Chicago, lll.
70563 AnrperrteCo.,lnc. UnronCrty,N.J.
7C903 BeldenMfg Co. Chicago, lll.
70998 BrrdElectronrcCorp. Cleveland,Ohio
/1002 Brrnbach Radro Co. New york, N. y.
/1041 Boston Gear Works Drv of [/lurray Co.

of Texas Quincy, Mass.
/12lB BudRadro, lrrc Wrlloughby,0hio
/1286 CamlocFastenerCorp. parantus,N.J.
71313 Cardwell Condenser Corp

L rndenhurst L. l. , N. y.
i1400 Bussrnann Mfg Drv. olMcGraw-Edrson Co.

St. Lours, Mo.
i1436 ChrcagoCondenserCorp. Chrcago, lll,
11447 Calrf. Sprrng Co , lnc. prco-Rivera, Calif.
/1450 CTS Corp. Etkhart, lnd.
/i468 ITT Cann0n Electrrc lnc. Los Angeles, Calrf.
lI4lI Crrrerna Plant, Hi.Q Drv Aerovox Corp.

Bu rban k, C a lif .

71482 C P. Clare & Co. Chicago, ilt.
i 1590 Centralab Drv. of Globe Unron lnc.

[\4rlwaukee, Wis.
Commercial Plastrcs Co. Chrcago, lll.
Cornish!!rreCo., The Newyork, N.y.
CotoCoilCo., lnc. providence, R.l.
Chrcago Mrnrature Lamp Works Chicago, lll.
A.0. Smith Corp., Crowley Drv.

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

Code

No. Monufocturer

Section IV
Table 4-3

Code

No. Monufocturer Address

80031 Mepco Drvrsion of Sessions Clock Co.

Morlstown. N.J.
80120 Schnitzer Alloy Products Co. Elizabeth, N..J.
80130 Trmes Telephoto Equrpment New york, N. y.
80131 Electronrc lndustrres Associatron. Any brand

Tube meeting EIA Standards-Washington, DC.
8020i Unrmax Swrtch, Div. Maxon Electronrcs Corp.

Wallrngford, Conn.
80223 United Transformer Corp. New york, N. y.
80248 0xford Electrrc Corp. Chicago, lll.
80294 Bourns lnc. Riverside, Calif.
8041I Acro Div. of Robertshaw Controls Co.

Colurnbus, 0hio
80486 All StarProductslnc. Defiance,0hio
80509 Avery Aohesrve Label Corp. Monrovia, Calif.
80583 HanrmarlundCo.,lnc. Newyork, N.y.
80640 Stevens, Arnold, Co.. lnc. Boston, Mass.
81030 lnternatronal lnstruntents lnc. 0range, C0nn.
81073 Grayhrll Co LaGrange, lll.
81095 TriadTransforrlerCorp. Venice,Calif.
813i2 Winchester Elec. Div. Litton lnd., lnc.

0akville, Conn.
81349 Military Specrficatron
81483 lnternatronal Rectrfrer Corp. El SegrnOo, Calif.
81541 Arrpax Electronics, lnc. Cambridge, Mass.
8l8bU Barry Controls, Drv. Barry Wrrght Corp

Watertown, Mass.
82042 Carter Precision Electrrc Co. Skokre, lll.
82047 Spertr Faraday lnc., Copper Hewrtt

Electrrc Drv. Hoboken, N.J.
82142 Jeffers Electronics Drvrsion of Speer

Carbon Co. Du Bois, pa.

82170 Fairchrld Carnera & lnst. Corp.,
Defense Prod. Division Clifton, N. J.

82209 Magurre lndustrres, lnc. Greenwich, Conn.
82219 Sylvanra.Electrrc Prod. lnc.

Electronrc Tube Dtvrsion Emporium, pa.

82376 AstronCorp. EastNewark,Harrison,N,J,
82389 Switchcraft, lnc Chrcago, lll.
82647 lVletals & Controls lnc. Spencer Products

Attleboro, [Vlass.

82768 Phillips-Advance Control Co. Joliet, lll.
82866 ResearchProductsCorp. Madrson, lVis.
BZB77 Rotron Mfg. Co , lnc. Woodstock, N. y.
82893 Vector Electronrc Co. Glendale, Calif.
83053 Western Washer l/fg. Co. Los Angeles, Calif.
83058 CarrFastenerCo. Cambridge,Mass.
83086 New Harnpshrre Ball Bearing. lnc.

Peterborough, N. H.
83125 General lrrstrunterrt Corp., Capacitor Div.

Darlington, S. C.
83148 ITT Wrre and Cable Drv. L0s Angeles, Calif.
83186 Victory Engineerrng Corp. Springfield, N. J.
83298 Berrdix Corp , Red Bank Div. Red Bank, N. J.
83315 Hubbell Corp lvlundelein, lll.
83330 Smith,HerrnanH.,lnc, Brooklyn,N.y.
83385 Central Screw Co. Chicago, lll.
83501 Gavrtt Wire anr Cable Co.

Dlv. of Amerace Corp. Brookfield, Mass.
83594 Burroughs Corp. Electronic Tube Div.

Plainfield, N.J.
83740 Union Carbrde Corp. Consumer Prod. Div.

New York, N.y.
83lii Model Eng. and Mfg., lnc Huntington, lnd.
8382 I Loyd Scruggs Co. Festus, Mo.

83942 Aeronautical lnst. & Radio Co. Lodi, N. J.
8417 I Arco E lectron ics lnc. G reat N eck, N. y.
84396 A..J. Glesener Co., lnc. San Francisco, Calif.
84411 TR!VCapacitorDiv. 0gallala,Neb.
84970 Sarkes Tarzian, lnc. Bloomington, lnd.
85454 Boontonl,4oldingCompany Boontcn,N.J.

Frnnr. FSC. Handb,rkSuppierrierrts
H 4- 1 Dated JU LY 19r,5

H4-2 Dated N0V. 1962

West 0 range, N. J.
71785 Crnch Mfg. Co., Howard B. Jones Drv.

Chicago, lll.
71984 Dow Cornrng Corp. Midland, Mich.
12136 Electro Motrve Mfg. Co., lnc. Willimantic, Conn.
12354 John E. Fast Co., Div. Victoreen lnstr. Co.

Chicago, lll.
i 2619 Dialight Corp. Brooklyn, N. y.
72656 lndiana General Corp., Electronics Div.

Keasby, N.J.
i2699 General lnstrument Corp. , Cap. Div. Newark, N.J.
72765 Drake Mfg. Co. Chicago, lll.
72825 Hugh H. Eby lnc. philadelphia, pa.
72928 Gudeman Co. Chicago, tll.

00015-42
Revised: July, lg66

02349-1

Address

12964 Robert M. Hadley Co. Los Angeles, Calif.
72982 Erie Technological Products, lnc. Erie, pa.

73061 Hansen Mfg. Co., lnc. Princeton, lnd.
73076 H. M. H arper Co. Chicago, lll.
73138 Helipot Div. of Beckman lnst., lnc.

Fullerton, Calif.
13293 Hughes Products Division of Hughes

Aircraf t Co. Newport Beach, Calrf .

73445 Amperex Electronic Co., Div. of North American
Phillips Co. , lnc. H icksville, N. y.

73506 Bradley Semiconductor Corp. New Haven, Conn.
73559 Carling Electric, lnc. Hartford, Conn.
73682 George K. Garrett Co., Div. MSL

lndustries lnc. Philadelphia, pa.

73734 Federal Screw Products lnc. Chicago, lll.
13743 Frscher Special Mfg. Co. Cincinnati, Ohio
73793 General lndustries Co., The Elyria, 0hio
73846 Goshen Stamping & Tool Co. Goshen, lnd.
73899 J FD Electronics Corp. Brooklyn, N. y.
73905 Jennings Radio Mfg. Corp. San Jose, Calif.
14276 Signalite lnc, Neptune, N.J.
74455 J. H. Winns, and Sons Winchester, Mass.
74861 lndustrial CondenserCorp. Chicago, lll.
74868 R. F. Products Division of Amphenol-Borg

Electronics Corp. Danbury, Conn.
i4970 E. F. Johnson Co, Waseca, Minn.
15042 lnternational Resistance Co. Philadelphia, pa.

753i8 CTS Knights lnc. Sandwich, lll.
75382 Kulka Electric Corporation Mt. Vernon, N. y.
75818 Lenz Electric Mfg. Co. Chicago, lll.
75915 Littlefuse, lnc. Des Plaines, lll.
76005 Lord Mfg. Co. Erie, pa.

76210 C. W. Marwedel San Francisco, Calif.
76487 JamesMillenMfg. C0.,lnc. Malden, Mass.
76493 J. !V. Mrller Co. Los Angeles, Calif.
76530 Cinch-Monadnock, Div. of United Carr

Fastener Corp. San Leandro, Calif.
76545 MuellerElectricCo. Cleveland,0hio
76703 National Unron Newark,N.J.
76854 0ak Manufacturing Co. Crystal Lake, lll.
77068 BendixCorp., The

Bendrx Pacific Drv. N. Hollywood, Calif.
71015 Pacific Metals Co. San Francisco, Calif.
77221 Phanostran lnstrument and Electronic Co.

South Pasadena, Calif.
71252 Philadelphia Steel and Wire Corp.

Philadelphia, Pa.
71342 American Machine & Foundry Co. Potter

& Brumfield Drv. Princeton, lnd.
77630 TRW Electronic C0mp0nents Div. Camden, N.J.
77638 General lnstrument Corp., Rectifier Div.

Brooklyn, N. Y.
77764 Resistance Products Co. Harrisburg, pa.

77969 Rubbercraft Corp. of Calif. Torrance, Calif.
78189 Shakeproof Diviston of lllinois Tool Works

Elgin, lll.
78283 Signal lndicator Corp, New york, N. y.
78290 Struth:rs-Dunn lnc. Pitman, N. J.

.18452 Th0mps0n-Bremer & Co. Chicago, lll.
78471 Ti iley Mfg. Co. San Francisco, Calif.
78488 Stackpole Carbon Co. St. Marys, pa.

78493 Standard Thomson Corp. Waltham, Mrtt.
78553 Tinnerman Products, lnc. Cleveland, 0hio
78i90 Transformer Engineers San Gabriel, Calif.
78947 Ucinite Co. Newtonville, Mass.
79136 Waldes Kohinoor lnc. Long lsland City, N.y.
19142 Veeder Root, lnc. Hartford, Conn.
79251 Wenco Mfg. Co. Chicago, lll.
79127 Contrnental-Wrrt Electronics Corp.

Philadelphia, Pa.
New Rochelle, N.Y,i9963 Zierick Mfg. Corp.
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Section IV
Table 4 -3

Code

No. Monufocturer

85471 A. B. Boyd Co. San Francisco, Calif.
85474 R. M. Bracamonte & Co. San Francisco, Calif .

85660 Koiled Kords, lnc. Hamden, Conn.

85911 Seamless Rubber Co. Chicago, lll.
8619i Clifton Precision Products Co., lnc.

C lif ton H eights, P a.

86579 Precision Rubber Products Corp. Dayton, 0hio
86684 Radio Corp. of America, Electronic

Table 4-3. Manufacturerrs Code List (Cont'd)

Model 5245L

Monufocturer Address

Zero Mfg. Co. Burbank, Calif.
General Mills lnc., Electronics Div.

Minneapolts, Minn.

Paeco Div. of Hewlett-Packard Co.

Palo Alto, Calif.
North Hills Electronics, lnc. Glen Cove, N. Y.

lnternatronal Electronic Research Corp.

Burbank, Calif.
Columbia Technical Corp. New York, N.Y.
Varian Associates Palo Alto, Calif.
Atlee Corp. Winchester, Mass.

Marshall lnd. Elect. Products Div.
San Marino, Calif.

Control Switch Division, Controls Co.

of America El Segundo, Calif.
Delevan Electronics Corp. East Aurora, N. Y.

Wilco Corporation lndianapolis, lnd.

Renbrandt, lnc. Boston, Mass.

Hoffman Electronics Corp.

Semiconductor Div. El Monte, Calif.
Technology lnstrument Corp. of Calif.

Newbury Park, Calif.

Malco Tool and Die Los Angeles, Calif.
Western Corl Div. of Automatic lnd., lnc.

Redwood City, Calif.
Willow Leather Products Corp. Newark, N. J.
British Radio Electronics Ltd.

Washington, D. C,

ETA England

Precrsion lnstrument Components Co.

Van Nuys, Calif.
Rubber Eng. & Development Hayward, Calif.
A "N " D Mf g. Co. San Jose, Calif .

Cooltron Oakland, Calif.
California Eastern Lab. Burlington, Calif.
S. K. Sm rth Co. Los Angeles, Calif .

From: FSC. HandbookSupplements
H 4- I Dated J U LY 1965

H4-2 Dated N 0V. 1962

Comp. & Devices Drv.

87034 Marco lndustries
8/216 Philco

87473 lVestern Fibrous Glass Products Co.

San Francisco, Calif.
87664 Van Waters & Rogers lnc. San Francisco, Calif.
8i930 Tower Mfg. Corp. Providence, R. l.
88140 Cutler-Hammer, lnc. Lincoln, lll.
88220 Gould-Natronal Batterres, lnc. St. Paul, Minn.

88421 Federal Telephone & Radio Corp. Clifton, N. J.
88698 General Mills, lnc. Buffalo, N. Y.

89231 Graybar Electric Co. 0akland, Calif.
89665 Unrted Transformer Co. Chrcago, lll.
901i9 US Rubber Co., Consumer lnd & Plastics

Prod. Drv. Passaic, N.J.
90970 Bearing Engineering Co. San Francisco, Calif.
91260 Connor Spring Mfg. Co. San Francisco, Calif.
91345 Miller Dial & Nameplate Co. El Monte, Calif.
91418 Radio Materials Co. Chicago, lll.
91506 Augat lnc. Attleboro, Mass.

91637 Dale Electronics, lnc. Columbus, Nebr.

91662 Elco Corp. \{illow Grove, Pa.

91737 Grem ar Mfg. Co. , lnc. Wakef ield, Mass.
91827 K F Development Co. . Redwood City, Calif .

91929 Honeywell lnc., Mrcro Switch Drv.

Freeport, lll.
91961 Nahm-Bros. Sprrng Co. Oakland, Calif.
92180 Tru-Con nector Corp. Peabody, Mass.

92367 Elgeet 0ptrcal Co. lnc. Rochester, N. Y.

92196 Universal lndustries, lnc. City of lndustry, Calif.
92607 Tensolrte lnsulated Wire Co., lnc.

93332 Sylvania Electric Prod. lnc.
Semiconductor Div.

93369 Robbins and Myers, lnc.
93410 Stevens Mfg. Co., lnc.
93929 G. V. Controls

Tarrytown, N.Y.

Woburn, Mass.

New York, N. Y.

Mansfield. 0hio
Livingston, N.J.

00015-42
Revised: July, 1966

4-48

Code

No. Monufocturer Address

94137 General Cable Corp. Bayonne, N. J.

94144 Raytheon Co., Comp. Div., lnd.
Comp.0perations Quincy, Mass.

94148 Scientific Electronrcs Products, lnc.
Loveland, Colo.

94154 Tung-Sol Electric, lnc. Newark, N. J.

94197 Curtiss-lVright Corp. Electronics Div.
East Paterson, N.J.

94222 South Chester Corp. Chester, Pa.

94310 Tru-0hm Products Memcor Components Div.
Huntington, lnd.

94330 Wire Cloth Products, lnc. Bellwood, lll.
94682 Wotcester Pressed Aluminum Corp.

Worcester, Mass.

94696 Magnecraft Electric Co. Chicago, lll.
95023 George A. Philbrick Researchers, lnc.

Boston, M ass.

95236 Allies Products Corp. Miami, Fla.
95238 Continental Connector Corp. Woodside, N.Y.
95263 Leecraf t Mfg. Co. , lnc. Long lsland, N. Y.

95264 Lerco Electronics, lnc. Burbank, Calif.
95265 National Coil Co. Sherrdan, Wyo.

95275 Vitramon, lnc. Bridgeport, Conn.

95348 Gordos Corp. Bloomf ield, N. J.

95354 Methode Mfg. Co. Chicago, lll.
95712 Dage Electric Co., lnc. Franklin, lnd.
95984 Siemon Mfg. Co. Wayne, lll.
95987 Weckesser Co. Chicago, lll.
96067 HugginsLaboratories Sunnyvale,Calif.
96095 Hi-Q Div. of Aerovox Corp. 0lean, N. Y.

96256 Thordarson-Meissner lnc. Mt. Carmel, lll.
96296 Solar Manufacturing Co. Los Angeles, Calif.
96330 Carlton Screw Co. Chicago, lll.
96341 Microwave Associates, lnc. Burlington, Mass.

96501 Excel Transformer Co. 0akland, Calif.
97464 lndustrial Retaining Ring Co. lrvington, N. J.
97539 Automatic & Precision Mfg. Englewood, N.J.
97979 Reon Resistor Corp. Yonkers, N. Y.

97983 Litton System lnc., Adler-Westrex
Commun. Div. New Rochelle, N.Y.

98141 R-Troncis, lnc. Jamaica, N.Y.
98159 Rubber Teck, lnc. Gardena, Calif.
98220 Hewlett-Packard C0., Moseley Div.

Pasadena, Calif.
98278 Microdot, lnc. So. Pasadena, Calif.
98291 Sealectro Corp. Mamaroneck, N. Y.

THE FOLLOWING HP VENDORS HAVE NO NUMBER

ASSIGNED IN THE LATEST SUPPLEMENT TO THE

FEDERAL SUPPLY CODE FOR MANUFACTURERS
HANDBOOK.

Harrison, N. J.
Anaheim, Calif.

Division)
Lansdale, Pa.

Code

No.

98376
98731

987 34

98821

98978

99109

99313

99378
99515

99707

99800

99848

99934

99942

99957

0000F

0000M

00002

OOOA A

OOOA B

OOOBB

OO{]M M

OOONN

000Q Q

OOOW W

O{]t)Y Y

02 349 -1



Model 5245L

5-1. oPTloNs.

5-2. The 5245L has two options available. They are
Option 02, 4-Iine BCD 7-2-4-8 "1" state positive and
Option 03, 4-Iine BCD 1-2-4-8 "1" state negative.
These options change the BCD output code of the digits.
The decimal point and measurement units BCDoutput
code is l-2-2-4 r'ltr state positi've.

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

5.5. OPTION 03 -1248 BCD CODE.

Section V
Paragraphs 5-1 to 5-17

5-9. SPECIALS.

5-10. Decimal Point and Measurement Units assem-
blies with either "1" state positive or negative l-2-4-8
BCD output may be obtained by special order. Speci-
fication J35-5245L is a modified 5245L that provides
a t-2-4-8 r'1r' state positive BCD code for all eight
digits, decimal point assembly, ild measurement units
assembly. Specification J36-5245L is a modified
5245L that provides a L-2-4-8 "1r' state negativeBCD
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-B and 5-9.

5-L2. Remote control operation is also available by
special order. Programming information is covered
in the Model5245L Operating Manual, Paragraphs 3-14
through 3-L7, page 3-11. Circuit diagram showing
additional wiring is shown in Figure 5-3.

5-t3. lmANUAt CHANGES.

5-I4. CURRENT INSTRUMENTS.

5-15. This manual appliesdirectlyto standard Model
5245L Electronic Counter having serial prefix num-
ber 628- (refer to Paragraph 1-6).

5 -16. OLDER INSTRUMENTS.

5-17. This manual covers all instruments currently
available with serial prefix 628-. As instrument
changes are made and this manual is revised, back-
dating information to cover older instruments will be
included in this section. For instruments with serial
prefix numbers below 628-, see 5245L Operating and
Service Manual prefixed 544-,

sEciloN v
OPTIONS AND 

'NANUAI 
CHANGES

5-6. Option 03 consists of
Iisted in Table 5-2. Circuit
03 assemblies are shown in
? -16.

changing the assemblies
diagrams for the Option
Figures 7-10, 7-12, and

5-?. The parts listsfor theOption02 and03 assemb-
lies are listed in Tables 5-4, 5-5, 5-6, and 5-7.

5-8. Figures 7-10 and 7-L2 are used for both Option
02 +1-2-4-8 BCD output and Option 03 -1 -2-4-g BCD
output. The boards are identical with one exception.
The DCA's with "1" state positive BCD output have
resistors markedwith a double asterisk (**) connected
to collectors as shownby + + Iines. The
DCA?s with "1" state negative BCD output have these
resistors connecteci to opposite collectors as shown
by - lines.

Table 5-3. 1-2-4-8 Code Truth Table

Digit 4-Line Code, l-2-4-8
D=B C=4 B=2 A= 1

0

1

2

3
4
5

6

7
B

I

0
0
0
0
0
0
0

0
1

1

0
0
0
0
1

1

1

1

0
0

0
0
1

1

0
0
1

1

0
0

0
1

0
1

0
1

0
1

0
1

Option 02: Output Code: 0 = -BV, 1 = +18V
Option 03: Output Code: 1 = -8V, 0 = +18V

Standard Assemblies Option 02 Assemblies

A10-A14 DCA 52t2L-4A
A15-A.16 DCA05232-6010

A18 Readout 5245L-4B

A10-A14 DCA05212-6002

A15-A16 DCA05232-6002

A1B Readout 05245-6001

Table 5-2. Option 03 Replacement Assemblies

Standard Assemblies Option 03 Assemblies

A10-A14 DCA 52t2L-4A
A15-A16 DCA05232-6010

A18 Readout 5245L-48

A10-A14 DCA05212-6003

A15-A.16 DCA05232-6003

A18 Readout 05245-6003

02349-1 5-1



Section V
Table 5-4

Model 5245L

Table 5-4 Reference Designation Index (A18 Option 02)

t(eterence
Desicnation @ Stock No. Description # Note

418

ct

cRt
cR2
cRt
cR4
cR5

cR6
cR7
cR8
CR9 THRU
cRto
cRt I

cRt2
c Rrt
cRl4
cRt 5
cRt6

cRlT
CRIE THRU
cR2t
cR24
cR25

0sr
D52
D55
D54
DSs

D56

oll

RI
R2
RI THRU
R5
R6
R7

R8

ol
02
ot
o4
o5

06
o7
08
09
0to

05245-6OOt
052 t2-60r4

ot50-oo9,

r90t-oo25
reo t-0025
t90 t-0025
l9O l-OO25
l90t-0025

t90l-0025
190 l-oo25
I 90 t -oo25

teo t-oo25

t90 t-0025
190 l-oo25
l90t-0025
l9O t-0025
190 1-oo40

190 t-oo40

r90l-0025
l902-OO52

1970-0009

185.r-ooo5
1854-OO0f
1854-OOO5
le54-0003
1854-OO0t

t854-OO05
I 854-OOOI
1854-OOOt
I 854-OOO]
t 854-OO t 5

1854-0003

0686-47t5

068r-1945
068r-1945

o68r-t945

50 lrC +1248 REAOOUT ASSEMBLY
REAOOUT BLOCK ASSY

c IFXD CER Ooot UF +69-29s TOOVDCU

SETIICON OEVICE I9199E JUNCTION
SEMICON DEVICE IDIOOE JUNCTION
SEMICON OEVICE IOIOOE JUNCTION
SEM.ICON OEVICE TOIOOE JUNCTION
SEI.IICON DEVICE 

'OIOOE 
JUNCTION

sEMlcoN DEVlcE r0IooE JuNcTtoN
sEMlcoN oEvIcE tDIooE JUNCTION
SEMICON OEVICE IOIODE JUNCTION

NOT ASSIGNED
SEItlICON OEVICE'DIOOE JUNCTION

sEMlcoN oEvIcE rDIooE JUNCTION
SEMICON OEVICE IDIODE JUNCTION
SEMICON 0EVICE T0IOOE JUNCTION
SEMICON DEVICE I919Pg JUNCTION
sEMlcoN DEvlcE roIoDE SILtCON

SEMICON DEVICEIDIOOE SILIEON

NOT ASSIGNED
SEMICON DEVICE TDIODE JUNCTION
SEMICON OEVICESOIOOE SILICON JUNCTION

NSR PART OF REAOOUT BLOCK
NSR PART OF REAOOUT BLOCK
NSR PART OF READOUT BLOCK
NSR PART OF READOUT BLOCK
NOT ASSIGNED

ASSY
ASSY
ASSY
ASSY

ELECTRON TIJ6E INDICATOR IO DIGIT

TRANSISTOR NPN SILICON
TRANSTSTOR NPN SILICON
TRANSISTOR NPN STLICON
TRANSISTOR NPN SILICON
TRANSISTOR NPN SILICON

TRANSISTOR NPN SILICON
TRANSISTOR NPN SILICON
TRANSISTOR NPN SILICON
TRANSISTOR NPN SILICON
TRANSISTORINPN SILICON BVCBO sOV

TRANSISTOR NPN SILICON

RTFXD COMP 47K OHM 5$ t/zvt
NSR PART OF READOUT ELOCK ASSY

NOT ASSIGNEO
RTFXO COI4P 390K oHM 5S L/IY|
RIFXO Cor,tP t90K OHM 5S L/IVI

R|FXO COHP f9OK oHM 5% L/uvt

5-2 02349- 1



Model 5245L

Tab1e 5-4. Reference Designation Index (A18 Option 02) Contrd.

Reterence
Desisnation @ ftock No. Description # Note

R9
Rto
Rtt
Rt2
Rt5

R ttt
R15
Rt6
Rt7
Rr8

R19
R20
R2l
R22
R2'

R24
R25
R26
R27
R28

R29
R'O
R5t
Rt2
R5t

R34
R15
R'6
Rf7
Rl8

R59
Rrro
R4l
R42
R4t

R4$
R45
R46
R47
Rq6

R49 THRU
R30
R5l
R52
R5t
R54

R53
R56
R57 THRU
R6t
R62

068l-1945
o68f-56r5
068'-56t5
06sr-56t5
0683-5655

068t-36t5
0685-5655
0685-56t5
0685-56t5
o68l-2025

o68t-?525
0685- 1545
068t-5 I t5
o68f-6805

068!-7525

o68r-2025
o68t-7525
068J- 1545

068!-5155
068t-9t05

o68t-7525

o68t-2025
0685-7525
068t- 1545
068t-5rt5
o68l-9105

0689-7525

O68l-2025
068t-752s

068r- t5$5
068t-5r55
068t-9r05

O68l-7525

o68t-47r5
068r-47t5
068t-4755
0685-47t5

o68t-47t5
068t- 1245

068f-4715

R|FXO COMP 
'90K 

oHr.t 55 t/$Vt
RTFXD. COMP 56K oHltl 5g L/4v
R|FXO'COMP 56K OHM 5r L/4W
RIFXD COl,lP 56K oHM 5$ L/4tX
RIFXD COMP 56K OHM 5T L/4Y

RTFXO COMP 56K oHtr 55 L/[tt
RTFXO COl.lP 56K OHH 5s L/4U
RtFxO COMP 56K OHl'l 5s L/gVt
R|FXO COI{P 55K oHl.{ 5g L/tNt
RTFXO COMP 2OOO OHM 5f, L/4t

RIFXD COl,lP 7500 oHM 5S L/$Vt
Rf FXD COIIP t50K OHM 5n L/4Y
Rf FXD COIrP 5tK oHti 5r L/4Y
R|FXD CO}4P 6E OHll 5X L/4Y
NOT ASSIGNED

R|FXD COHP ?500 oHM 5S L/UU
NOT ASSIGNEO
RrFxD COMP 2000 oHM 5t L/ttY
RIFXD COMP 75OO OHM 5S L/4V
RrFXO COttP l50K OHM 5g L/,4Yt

RIFXO COilP 5lK oHM 5X L/t+t
RIFXO COMP 9l OHr,r 5S L/41
NOT ASSIGNEO
RfFXO CoHP 7500 OHH 5S L/41
NOT ASSIGNEO

RIFXD COilP 2000 oHM 5S L/IY|
RTFXD COf.lP 7500 OHll 5$ L/[lt
RIFXD COMP T5OK OHM 5$ L/4Y
RrFXO COi,lP 5lK OHFr 5S L/4V
RfFXO COMP 9t OHl,l 55 L/4Y

NOT ASSIGNEO
RTFXO COI{P 7500 oHM 5$
NOT ASSIGNEO
RTFXO COi{P 2000 oHil 5f,
RTFXD COHP 7500 oHil 5g

L/ 4v

L/4'I
L/4YI

R|FXD C0l4P t50K 0Hr4 5S L/4Y
R|FXO COIiP 5lK oHM 5r L/4v
RIFXD COMP 9I OHM 5S L/4I
NOT ASSIGNEO
RTFXO COtqP 7500 oHil 5$ L/4Y

NOT ASSIGNEO
RTFXD COIIP 47K
RTFXO COilP 47K
RTFXD COI1P 47K
RIFXO COMP 47K

RtFxO COl,lP 47K
RIFXD COMP I2OK

NOT ASSIGNEO
RrFXO COIrP 4?K

OHtl
OHM

oHl,t
OHM

OHM

OHil

5l l/4u
5S L/4w
5r L/4Y
5S L/tty

5r L/[tt
5S L/4V

5r L/41OHtt

Section V
Table 5-4
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Section V
Table 5-4

Table 5-4. Reference Designation Index (A18 Ontion 02) Contfd.

Kelerence
Desicnation @ Stock No. Description # Note

R65
R64
R65
R66
R67

R68
R69
R?O
R7l
R72

R7t
R74
R75
R76
R77

vt

o6et-7525
068t-7525
068t-75$5
068r-?525

0685- lo45
0681- 1045
o6a5-1045
0681- t5t5
0685-27t5

0685-5515
068f-2755
o68t-27t5
Q68J-2715
06et- 1815

NOT ASSIGNEO
RIFXO COl,tP 7500 oHM 5i L/41
RrFXO COMP ?500 oHM 5t L/41
R|FXo cOilP 75OK ot{M 5$ L/4Y
R|FXD COMP 7500 0Hr4 5S t/4Y

R|FXo COHP t00K oHM 5S l/+Yt
R|FXD COHP rOOK OHM 5S t/41
RfFxD COHP IOOK OHM sf, t/4u
RIFXD COMP tsK oHH 5g L/4U
RIFXO COl,lP 27K OHM 5X L/t+V

RrFxo coHP f5K oHl{ 55 L/ttu
RIFXO COMP 27K OHM 5l L/4V
RrFXD COMP 27K oHM 3g l/l{tt
RIFXD COHP 27K OHM 5I L/UU
RTFXD COMP I8K OHM 55 L/$VI

NSR PART OF READOUT BLOCK ASSY

Model 5245L

5-4 02349- 1



Model 5245L Section V
Table 5-5

Table 5-5. Reference Designation Index (A18 Option 03)

Reference
Desisnation @ ftock No. Description # Note

A18

CT THRU
c2
ct
cRl
cR2
cR5
cR4
cR5

cR6
cR7
cR8
CR9 THRU
cRlo
cRt I

cRl 2
cRt,
cRt4
cRl 5
cRl6

cRl 7
cRl I
cRl 9

DSt
os2
DS'
DS4
D55

D56

ol
o2
05
04
o5

06
o7
o8
o9
or0

ott
RI
R2
R' THRU
R5
R6
R7

R8

05245-6001
052 t2-60t4

0r50-oo95

190 I -oo25
t90 t-oo25
r90t-0025
I eo I -OO25
t90 t-oo25

190 t -oo25
190 t-0025
l9O 1-0025

190 t-o025

t 90 t-0025
190 t-oo25
r90r-0025
t9O l-0025
190 l-0040

I 90 I -0040
t90t-oo25
1902-oo52

1970-0009

1854-OOO)
1854-000t
t854-OOO5
r854-000,
1854-OOO3

r854-OOO5
1854-OOO5
t854-OOO5
1854-OOt5
I 854-OO l5

1854-OOOt

0686-47t5

O68t-t945
068t-te45

0685-f945

-T248 READOUT ASSY
READOUT BLOCK ASSY

NOT ASSIGNED
csFxD CER 0.ol UF +39-269 lOovDCf

DIODE JUNCTIONIIOO MA AT IV IOOPIV
SEMICON OEVICE IDIODE JUNCTION
SEMICON DEVICE'DIODE JUNCTION
SEMICON OEVICE TDIODE JUNCTION
SEI.,'ICON DEVICE SDIOOE JUNCTTON

SEMICON DEVICE IDIOOE JUNCTION
SEMICON oEVICE TOIODE JUNCTION
SEMICON DEvICE TDIOOE JUNCTTON

NOT ASSIGNED
SEMICON OEVICE'DIODE JUNCTION

SEMICON OEVICE'DIODE JUNCTION
SEMICON OEVICE r9199E JUNCTION
SEMICON DEVICE I91969 JUNCTION
SEMICON DEVICE IDIODE JUNCTION
sEMlcoN DEVICE TDIODE SILICOiT

SEMICON 0EVICE IDIODE SILICOTT
SEMICON DEVICE'OIODE JUNCTION
SEMICON DEvICE IDIOOE SILICOT\ JUNCTION

NSRIPART OF READOUT BLOCK
NSRTPART OF REAOOUT BLOCK
NSRIPART OF READOUT BLOCK
NSRTPART OF REAOOUT BLOCK
NOT ASSIGNEO

ASSY
ASSY
ASSY
ASSY

ELECTRON TUBE INDICATOR TO OIGIT

TRANSISTOR NPN SILICON
TRANSTSTOR iiPN SILICON
TRANSISTOR NPN SILICON
YRANSISTOR NPN SILICON
TRANSTSTOR NPN SILICON

YRANSTSTOR NPN SILICON
TRANSISTOR NPN SILICON
TRANSISTOR NPN SILICON
TRANSISTOR INPN SILICON BVCBO
TRANSISTOR INPN SILICON BVCBO

50v
50v

TRANSISTON NPN SILICON

RIFXO COttP 47K OF|H 5t t/2Y
NSRTPART OF REAOOUT BLOCK ASSY

NOT ASSIGNEO
RIFXO Col,lP ,90K OHtl 5i l/41
R|FXD CottP 590K oHil 5; t/4u

R|FXO COI{P t90K OHM 5g L/41

5-502349- 1



Section V
Table 5-5

Model 5245L

Table 5-5. Reference Designation Index (A18 Option 03) Contrd.

t(elerence
Desisration @ Stock No. Description # Note

R9
Rto
Rtr
Rt2
Rtt

Rtq
Rrt
Rt6
Rt7
Rt8

Rt9
R20
R2l
R22
R2t

R24
R25
R26
R27
R28

R29
Rlo
Rtl
Rt2
Rtt

R5$
Rt5
Rt6
Rl7
Rt8

R59
R40
R4t
Rtt2
R4t

R$4
R4t
R46
R47
R48

R49 THRU
R50
R5l
R52
R55
R54

R55
R56
R57
R58
R59

o68t-teq5
068t-56t5
068t-56t5
068t-56t5
o6er-56t5

06st-36t5
068t-36t5
068t-56t5
068t-561s
068!-2025

o68r-7525
068t- 1545
068t-31t5
o68t-6805

o68t-7525

O68l-2025
o68r-7525
068t- 1545

0685-91t5
068t-9105

068t-7525

068t-2025
o68t-7525
068t- I 5$5
0681-5t t5
068t-9105

0685-7525

068t-2025
068t-7525

068t- r545
068t-5rt5
o68t-9105

068t-7525

068t-4715
0685-e2t5
O68l-8215
o68r-4755

o68t-27t5
0685- 1245
o68t-27t5
068)- tot5
0683- tO15

R|FXO ColtP 590K oHlr 5S L/4Y
RrFxo Col{P 56K OHil 5t L/4Y
R|FXO COI{P 56K OHH 5r t/$t[
RTFXO COI.{P 56K OHtl 5i lf4n
R|FXD COl,lP 56K oHttl 5l t/41

RIFXD COHP 56K oHH 5r L/4A
RTFXO Col.lP 56K Ol{tl 5S L/4V
RTFXO COl.lP 56K OHl.t 5r L/IV|
RrFXO COf.tP 56K OHt{ 5r L/4V
R|FXO COIrP 2000 oHr,r 5S L/4V

R|FXO COIrP 75OO OHtl 5i L/4u
R|FXO COilP t50K OHil 5I L/4Yl
RIFXO COilP stK OHH 5$ L/4v
R|FXO COHP 68 oHH 5i t/4Y
NOT ASSIGNEO

RIFXD COMP 75OO OHM 5!
NOT ASSIGNED
RTFXO COi|P 2000 oHM 5i
RTFXD COi4P 7500 oHH 5i
RrFXO COI{P t50K oHM 5g

l/4u

L/|+YI
L/4U
L/4Y

R'FXD COMP sIK OHM 5$ L/4Y
R|FXO COFP 9t OHM 5t L/4U
NOT ASSIGNED
R|FXO COHP 7500 oHM 5$ L/4Y
NOT ASSIGNEC

R|FXD COI4P 2000 oHM 5s L/4u
RIFXO COMP 7500 oHM 5% L/[ut
R|FXD COHP t50K OHtrt 5i L/4Y
R|FXD COMP 5lK OHt{ 5r L/[tt
RTFXD COMP 9I OHH 5S L/4Y

NOT ASSIGNEO
RIFXO COttP 7500 oHH 5S L/4U
NOT ASSIGNED
RIFXO COttP 2000 oHtt 5S L/ttY
RrFXO CoMP ?500 oHr,r 5r L/4t

RrFXO COI'iP t50K OHtt 5i t/4Y
R|FXO COilP 5lK oHil 5S L/4W
RIFXO COMP 91 oHM 5S L/$Yt
NOT ASSIGNEC
R|FXO CoMP 7500 oHM 5S t/4u

NOT ASSIGNED
RIFXD COHP 47K
RTFXO COMP 82K
RTFXO COHP 82K
R|FXO C0l.1P 47K

RIFXO COHP 27K
R t FXD COIiP r20K
RIFXD CO}IP 27K
RrFXO COi'tP rOK
RTFXO CoMP IOK

oHt{
0Ht4
OHM

OHM

oHir
OHM

OHI'l
oHtl
OHM

5t L/4v
55 L/4tt
5S L/4Y
5S L/.+Vt

5[ L/4W
5tr L/$Yt

5S L/4Y
5t L/$ti
55 L/4U
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Model 5245L

Table 5-5. Reference Designation Index (A18 Option 03) Conild.
ttelerence
Desisnation @ Stock No. Description # Note

R60
R6l
R62
R6t
R64

R65
R66
R67
R68
R69

R70
R7t

VI

O68f- 1245
068t- 1045

0681- tO45
o6et-7525

o68t-7525
068r-?545
o68t-7325
o68t- t045
068l- 1045

O68t-1O45
068l- 1555

Rf FXO COI4P l20K oHM 5S L/4Y
R|FXD COIiP rOOK OHH 5; L/4t
NOT ASSIGNED
RTFXD COMP IOOK OHM 5[ L/4W
R|FXD COMP 7500 oHt{ 5i L/4t

Rf FXD COI|P 7500 oHM 5; L/4U
RTFXD COI1P 750K oHr,t 5S L/[tt
RIFXD COt,tP 7500 oHM 5S L/IVI
RIFXD COMP TOOK OHM 5$ L/4I
R|FXD COilP t00K OHr,t 5S t/4Y

RsFXD COtiP IOOK OHtq 5S L/4Yt
Rf FXO Cot'lP t5K 0HI.1 55 L/ttlt

NSR PART OF REAOOUT BLOCK ASSY

Section V
Table 5-5
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Description #

A15-A16

cl
c2
ct
c4
c5

c6
c7
c8
c9
clo

crr
c12
crt
cl4
cr5

cRl
cR2
cR3
cR4
cR5

cR6
cR7
cR8
cR9
cRlo

cRl I
cRl 2
cRt I
cRl4
cRt 5

cRl6
cRtT
cRt I
cRl9
cR20

cR2 1

cR22
cR25
cR24
cR25

c R26

DSr
D52
DS5
D54
DS5

o32t2-6002
05232-6005
052 t2-60r4

ol40-020J
o 160-0r78
ol40-ot9l
o t50-oo2,
or40-0203

o 160-0r79
0 160-0l 78
ot50-oo23
o 160-0 t 96
o 140-o I 45

o r40-02 t4
o t40-02 l4
o r40-0204
o t40-02 t4
o t40-02 I 9

190 1-oo25
I 90 l-oo25
I 90 t-oo25
t90 l-o025
I 90 l -0025

r 90 t -oo25
r 90 l -0025
r90 t-o025
190 l-0040
I 90 I -OO40

190 l-0o40
t90 t-oo40
190 t-oo40
190 l-0040
190 l-0040

leo t-oo40
190 l-0040
190 l-oo40
I 90 1-0O40
t90 l-0040

190 l-0040
190 l-0040
190 l-0040
r90 r-0040
190 l-oo40

l90t-oo40

ASSY I DEC Il,lAL COUNTER +1248
ASSYTDECII,IAL COUNTER -1248
READOUT BLOCK ASSY

C IFXD
C tFXD
C IFXD
c rFxo
c tFXD

r.ltcA 50PF 5S 500vDCn
MICA 27PF 55 

'ooVDCf,MICA 56 PF 5X 3OO VDCU
cER 2000 PF 20S IOoOVDCI
MtcA 30PF 5S 500VDCU1

C IFXD HICA 
''PF 

5S SOOVDCW
crFxD |IICA 27PF 55 SOoVDCW
c tFxD cER 2OO0 PF 2Os tOoOvDCW
c rFxo MICA 24PF 5[ 

'OOVOCWcrFxo r.4IcA 22 PF 5$ 500 VOCU

c sFxD MICA 60PF 5S SOOVDC$
c rFxD MICA 60PF s$ 300VOc[,
crFxD i4ICA 47PF 5S NPo 5OOVoCW
g IFXD MICA 6OPF 5t SOoVDCW
c sFxD HICA l8O PF 2% tOOvDcU

SEMICON DEVICE'DIOOE JUNCTION
SEMICON DEVICE'DIODE JUNCTION
SEI'IICON OEVICE IDIOOE JUNCTION
SEMICON OEVICE IDIOOE JUNCTION
sEMlcoN oEvlcE TDIoDE JUNCTt0N

SEMICON DEVICE IDIODE JUNCTION
SEMICON DEVICE IDIODE JUNCTION
SEMICON OEVICE'DIODE JUNCTTON
SEMICON DEVICEIDIOOE SILICON
SEMICON DEVICEIOIODE SILICON

SEMICON DEVICESOIOOE SILICON
SEMICON DEVICET0IODE SILICON
SEMICON DEVICEIDIODE SILTCON
SEMICON DEVICEIDIODE SILICON
SEMICON DEVICE'OIODE SILICON

SEMICON DEVICE SOIODE SILICON
SEMICON DEVICE IDIODE SILICON
SEMICON OEVICEIDIODE SILICON
SEMICON DEVICE IDIODE SILICON
SEMICON DEVICE IOIOOE SILICON

SEMICON DEVICE SDIODE SILICON
SEMICON DEVTCE IOIOOE SILICON
SEMICON OEVICESOIODE SILICON
SEMICON OEVICE IDIODE SILICON
SET4ICON DEVICE SOIOOE SILICON

SEMICON OEVICE IDIODE SILICON

NSR PART OF READOUT BLOCK ASSY
NSR PART OF READOUT BLOCK ASSY
NSR PART OF READOUT BLOCK ASSY
NSR PART OF REAOOUT BLOCK ASSY
NOT ASSIGNEO

Section V
Table 5-6

Table 5-6. Reference Designation Index (A15, A16 Options 02 & 03)

Model 5245L
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Model 5245L

Table 5-6. Reference Designation Index (A15, A16 Options 02 & 03)

Section V
Table 5-6

Contrd"

I
I

ltelerence
Desiexation @ Stock No. Description # Note

DS6

RT
R2
R' THRU
R5
R6
R7

R8
R9
Rto
Rtt
Rt2

Rtt
Rl4
R15
R16
Rl7

Rl8
Rt9
R20
R2l
R22

R2t
R24
R25
R26
R27

R28
R29
Rto
Rtt
Rt2

R13
R54
R35
R56
R57

R58
Rt9
R40
R4t
R42

0t
02
03
04
05

06
o7
08

1970-oo09

1855-OO09
1853-OOO9
1853-OOO9
1855-OOO9
1853-OOO9

l85f-O009
1853-OOO9
l85t-OOO9

o686-47t5

o68r-5945
0685-t945

068t-1945
o68t-5e45
o68r-56ts
068f-56t5
0683-5635

O68l-56f5
068t-56r5
o68t-5615
068t-s6t5
0683-56t5

0683-9r l5
o758-OO4'
0681- L2t5
0683- I 825
068]- l6f5
0689- t2 r5
068!- lO45
0758-OO4t
0685- t2t5
0689- 1825

068t-4525
0758-OO4t
068l- 1295
0683- f825
0685-16t5

0681- t215
068t-1o45
O?58-OO45
068t- r2t5
068l- 1825

068t- 1825
o?58-o045
0685- l2t3
068t- t6t5
O68l- lO t5

ELECTRON TUEE INOICATOR IO OIGIT

TRANSISTOR ISILICON PNP
TRANSISTOR ISILICON PNP
TRANSISTOR TSILICON PNP
TRANSISTOR TSILICON PNP
TRANSISTOR tSIL ICON PNP

TRANSISTOR'SILICON PNP
TRANSISTOR tSIL ICON PNP
TRANSTSTOR ISIL ICON PNP

RIFXO COMP 47K OHM 5$ L/zU
NSR PART OF REAOOUT BLOCK ASSY

NOT ASSIGNED
R|FXO COIIP ,90K oHtls 5$ L/4V
R|FXO COMP 59OK OHMS 5S L/4tt

RTFXO
R IFXD
RIFXO
RIFXO
R tFXO

cor{P t90K oHMs 5$ L/4W
coMF ,90K oHt{s 5s L/$Ut
eoHP 56K oHtls 5S t/4"t
collP 56K oHtqs 5s L/4Vt
coMP 56K oHHS 5S L/4V

RfFXO COMP 56K OHMS 5$ t/4U
RIFXD COMP 56K ol-iltls 5i L/['l
RIFXO COIIP 56K oHMS 5r L/4v
R|FXD Col'lP 56K OHMS 5t I/4"1
RIFXO COMP 56K OHI4S 5g t/4nt

RIFXD COI{P 9lO oHM 5S L/qV
RTFXD t'lET FL|,t l8O0 OHtl 5g l/zVl
RrFXO COl,lP lzK oHH 5S L/4v
R|FXO COHP 1800 oHMS 5t L/4Y
RIFXO CoMP t6K OHilS 5S t/.tY

RrFXD COI{P 120 oHM 5I L/4Vt
RIFXO COI|P 100K oHM 5$ t/l4Vt
RIFXD MET FLI.i TSOO OHI{ 5T T/zW
RIFXD COMP tzK oHl.t 5s L/4V
R|FXO COMP 1800 oHHS 5t L/$VI

RrFXO COI{P 4t00 oHM 5S L/4|
RIFXD MET FLM ISOO OHM 55 L/zV
RIFXO Col{P l2K OHM 5t L/4Vt
R|FXO CoMP 1800 oHr{S 5S L/4Vt
R|FXO COHP l6K OHMS 5S L/4U

RrFXO COi{P 120 0Ht1 5X L/4r
R|FXO COl.lP l00K oHH 5I L/4U
RIFXD T{ET FLI,I ISOO OHM 55 L/aII
RIFXD COl,lP lzK oHl,t 5X L/4v
RIFXO COMP 1800 oHr.ls 5$ t/4U

RIFXO COilP 1800 oHilS 5[ L/4V
RIFXO MET FLl,l IEOO OHU 5r L/2V
RIFXO COMP tzK oHtt 5[ t/41
RrFXD COttP l6K oHHS 5I L/4tt
Rf FXD COi{P too oHH 5I t/4V

02349-1



Section V
Table 5-6

Table 5-6. Reference Desigrration Index (A15, A16 Options 02 & 03) Cont'd"
t(elerence
Desicnation @ ftock No. Description # Note

R4t
R4$
R45
R46
R47

R48
R49
R30
R5r
R52

R5l
R54
R5t
R56
R57

R58

vl

068t-to$5
0758-OO4t
068t-r2t5
068t- 1825
068t-r825

0758-OOtl3
068t- l2t5
068t- 1515
O68l-ltt5
068t- to t5

068t-1045
O68l- lO25
0758-OO45
068t- 1825
o68t-1r25

068t-5125

R|FXO COtrP IOOK OHM 5g L/4Y
RIFXO MET FLtl f80O OHtl 5g L/21
RsFxO COMP t2K oHil 5r L/4t
R|FXO COilP 1800 oHHS 5$ L/4V
R|FXO COtiP 1800 oHr,ts 5s t/4V

RIFXO HET FLtl 1800 oFlM 5X L/zll
Rf FXO Col,lP r2K OHlr 5X L/4Vt
RrFXO COMP t50 oHH 5S t/4Vt
RrFXO COl,tP lrK OHM 55 L/4v
RrFxD COMP rO0 oHM 5[ L/4W

RrFXD COl.tP lOoK oHH 5g L/4Y
R|FXO Cot{P IOOO oHM 5S L/qY
RIFXD MET FLH TSOO OHIi 5i L/zU
R|FXo Cor{P 1800 oHMs 5g t/qY
R'FXD COHP TSOO OHM 5g L/UY

R|FXD Cotytp stOO oHH 5S l/tttt
NSR PART OF REAOOUT BLOCK ASSY

Model 5245L
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Model 5245L Section v
Table 5-7

Tabte b-?. Reference Designation Irdex (A10_A14 Options 0l & 03)

tteterence
Desicnation @ Stock No. Description # Note

A10-A14

cl
c2
ct
c4
c5

c6
c7
c8
c9
cro

cll
c12
ctt
cRr
cR2
cRt
cR4
cR5

cR6
cR7
cR8
cR9
cR10

cRt t
cRt2
cRt I
cRl 4

0st
0s2
ost
DS4
os5

0s6

LI

QT
o2
0l
o4
ot

o6
07
o8

RI
R2

o52 r2-6002
052 t2-600f
052 l2-60r4

Ot4O-0194
o t40-o2 I 7
o 140-o194
o 140-or 97
ot40-o194

O l4O-O I 94
ol40-or95
0t40-0r94
0 t40-0194
o t40-o 196

0t40-o198
0 t40-o I 98
0 150-or2 r

l90 l-O025
r90r-0025
190 l-0o25
I 9O l-OO25
190 l-0025

r90 t-oo25
l9O l-OO25
190 l-0o25
t9 ro-oo t6
l9to-ool6

l9 l0-OO l6
l9tO-OO l6
l9lO-OOt6
t9lo-oot6

t970-OOO9

9 t4O-Ol6 I

r850-o062
t85O-0O62
r850-0062
t850-0o62
r850-0062

l850-O062
l850-o062
l850-0062

0686-q7r5

+1248 OECIHAL COUNTER ASSY
+1248 OECII,IAL COUNTER ASSY
REAOOUT BLOCK ASSEHBLY

c rFxo
c tFxo
c tFxo
c tFxD
C IFXD

r.rlcA rto PF 5g too vDcf
lilcA l40PF 2r toovocw
ilICA lto PF 5S 300 VOCW
HICA 180 PF 5$ tOO VDCil
MICA rlo PF 5$ 

'OO 
VDCI

C'FXD MICA IIO PF
c rFxo r{IcA t5o PF
C IFXO iIICA llo PF
C'FXD MICA TtO PF
C IFXD iIICA T5O PF

5% too vocw
5[ too vocw
5s ,oo vocr
5$ too vocu
5S tOO VoCl

ctFxo r{lcA 200PF 5s foovDet
c rFxD MICA 200PF 51 500vocr
crFxo cER orlUF 50 vocf

SEHICON OEVICE IOIODE JUNCTION
SEMICON DEVICE'OIODE JUNCTION
SEMICON OEVICE'DIOOE JUNCTION
SEMICON OEVICE TOIOOE JUNCTION
SEMICON OEVICE IOIOOE JUNCTION

SEHICON OEVICE IDIOOE JUNCTION
SEMICON DEVICE s0lOOE JUNCTTON
SEI.IICON OEVICE IDIOOE JUNCTION
SEMICON DEVICE TDIOOE GERMANIUM
SEMICON DEV ICE I DIOOE GERMANIUIT{

SEMICON DEVICE IDIODE GERMANTUI,I
SEMICON oEVICE toIOOE GERMANTUU
sEMlcoN oEvlcE roIoDE GERMANtUiT
SEIIICON OEVICE IDIODE GERMANTUI,I

NSRIPART OF READOUT BLOCK ASSY
NSRIPART OF REAOOUT BLOCK ASSY
NSRTPART OF REAOOUT BLOCK ASSY
NSRTPART OF READOUT BLOCK ASSY
NOT ASSIGNEO

ELECTRON TUBE INDICATOR TO DIGIT

c0ILrFxo t6oouH 5s

TRANSTSTOR GERHANIUM PNP SELEETED
TRANSTSTOR GERMANIUT{ PNP SELECTED
TRANSTSTOR GERMANIUH PNP SELEETEO
TRANSTSTOR GER}IANIUi{ PNP SELECTED
TRANSISTOR GERI.iANIUI'I PNP SELECTEO

TRANSTSTOR GERT{ANtUM PNP SELECTED
TRANSISTOR GERMANIUH PNP SELEETEO
TRANSISTOR GERHANIUM PNP SELECTEO

R8FXD COtrP 47K OHtl 5S L/zY
NSRIPART OF REAOOUT BLOCK ASSY
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Section V
Table 5-7

Table 5-?. Reference Designation lndex (A10-A14 Options 02 & 03) Conttd.

Reference
Desisnation @ Stock No. Description # Note

RI
R5
R6
R7
R8
R9

THRU

Rlo
Rll
Rt2
RT'
Rt4

R15
R16
R17
Rt8
R19

R20
R2l
R22
R2t
R24

R25
R26
R27
R28
R29

Rto
Rtt
R32
R3t
R'4

R15
R56
Rt7
R'8
Rf9

R40
R4l
R42
R4'
R44

R45
R46
R47
R48
R49

R50
R5l
R52
R5t
R54

068t-re45
068f-3945
o68r-5945
o68r-3945

o6sr-5635
068t-5655
o68f-5635
0681-56t5
0685-56r5

o68t-56t5
o68t-5655
0685-56r5
0686-?525
o685-4f35

068r- lot5
o68t-4715
o685-t925
068t- l8 l5
0685- rO45

o68t-t925
0686-7525
o68t-4rr5
068r- lot5
068r- 1015

0686-7525
o68J-43t5
0685-4715
068t-1925
068t- t8 I 5

o6s5-1045
0685-t925
0686-752s
o68r-4tr5
0683- to35

068f- rof5
0686-7525
068r-43t5
068t-47t5
068t-t925

068t- l8 l5
068t-1045
068t-1925
0686-7525
o68t-45t5

0683- 10t5
068f- to35
0686-7525
068t-4555
068t-47t5

NOT ASSIGNEO
RIFXD COMP fgOK OHH
RIFXD COHP ]9OK OHM
RTFXD CO}TP }9OK OHM

RrFXO COHP 590K OHM

5S l/4Y
5$ t/4v
5S L/4v
55 t/4Y

RIFXD COMP 56K
RTFXD COMP 56K
R|FXD CoF'|P 56K
RTFXO COI{P 56K
RTFXO COl,tP 56K

oHil 5s L/qVt
oHil 5f, I/4*
oHM 5$ t/4W
oHM 5$ L/$lt
oHM 55 L/4W

R|FXD COl.lP 56K oHM 5S L/[tl
R|FXO CoMP 56K oHM 5S t/4Y
RTFXD COMP 56K OHM 5T L/4II
RIFXD COtlP 7500 oHM 5S L/2Vt
R|FXD CO}4P 45K oHM 5r L/4v

RrFXD COl,lP IOK 0l-$,r 55 L/t*l
R8FXO COI'{P 47K OHM 5r L/4v
R|FXO COHP t900 oHM 5S L/4V
RIFXO COl,rP 180 oHH 5S L/4Y
R|FXD COr.tP t00K oHM 5[ t/4V

RIFXD COIIP 5900 oHM 5$ L/4t
RrFXD COIIP 7500 oHr.{ 5$ L/zY
R'FXO COMP 4'K OHM 5I L/4U
R8FXD Col{P toK OHil 5t L/4U
RTFXD COMP IOK OHH 55 L/4YI

R|FXO COl,tP 7500 oHM 5S L/zYt
R!FXo CoMP 4fK OHH 5S L/4v
RIFXD COl.tP 47K OHM 5X L/4v
RrFXO CoHP 5900 oHr.r 5S L/4v
RIFXD COMF 180 oHM 5g tl4|t
R|FXO COi{P IOOK OHM 5g L/4Y
RIFXD COI{P 5900 oHH 5S L/4t
R|FXO COilP 7500 oHM 5X L/zv
RTFXD COHP 4'K OHM 55 L/4U
Rf FXO COiIP fOK oHtl 5S L/41

RIFXD COMP IOK oHil 5r t/[Vt
RTFXO COl,lP 7500 oHl,t 5S L/2V
R|FXO COI{P 4rK OHM 5r I/4V
RIFXD CO}IP 47K OHM 5X L/4I
R|FXo COMP f900 oHH 5X t/4Y

RrFXO CoHP t80 0l-${ 5r L/4V
R|FXD COI4P tOoK OHt't 55 t/,{tt
RIFXO COttP )900 oHt{ 5S L/ttU
RrFXO COi4P ?500 oHr,t 5S L/zt
Rf FXO COilP 4tK oHtt 5I t/41

RrFXD COl.lP toK OHM 5r L/41
R|FXD COttP rOK OHt{ 5r L/4V
R|FXD COHP ?500 oHil 5$ L/2Y
R|FXD COtlP 45K OHt't 5t L/Uv
RIFXD COIIP 47K OHM 5S L/41

Model 5245L
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Model 5245L Section V
Table 5-7

Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03) Cont'd.
Helerence
Desieration @ ftock No. Description # Note

R35
R56
R57
R58
R59

R60
R6t
R62
R6t
R6ll

vl

068t-t925
068l- fA t5
0683- 1045
068t-1925
0686-7525

0685-43!5
068t- rot5
068t-7525
o68t-4725
o68t-4rt5

RrFXD COilP
RIFXO COMP
RtFXD COHP
RIFXD COMP
RTFXO COHP

R |FXO COF|P
R r FxO COl,lP
RrFXO COilP
R tFXO COIIP
R r FXO COl,lP

NSRIPART OF

,900
180
looK
t900
7500

4tK
loK
7500
r1700
4tK

oHr{ 5I
OHil 5T

OHM 5;
OHil 55
OHl,l 5$

oHH 5$
oHH 5S

OHM 5S
OHtl 5$

OHM 5S

L/4Y
L /41

L/qY
L/4Y
l/2t

L/,4Vt
L/4v
l/4'l
L/4U

L/4V

READOUT BLOCK ASSY
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Model 5245L

Table 5-8. Reference Designation Index (.fSS-SZ+SL)

Reterence
Desisnation @ ftoct< No. Description # Note

A8
ABCR1 thru
ABCR12
A8DS1, ABDS2
A8DS3 thru
ABDSg
A8R1
A8R2
A8R3
A8R4
A8R5

A8R6
ABRT
A8R8
A8R9
A8R1O

ABR1l
A8R12
A8R13
ABR14
A8R15

A8R16
ABR17
ABR18
ABRl9
ABR2O

A9
AgC1
A9CR1 thru
AgCR10
A9DS1 thru
AgDS9
A9DS10 thru
A9DS15
A9R1
A9R2
A9R3
A9R4

AgR5
A9R6
A9R?
A9R8
A9R9

A9R1O
A9R11
AgR12
AgR13
AgR14

A9R15
A9R16

05245-910?7

1 901 -0025

2 140-0028

0683 - 1055
0683 -083 s
0683- 1055

0683 -683 5
0683 - 1055
0683 -6835
0683-1055
0683 -6835

0683 - 1055
0683 -683 5
0683- 1055
0683 -683 5
0683-1055

0683 -6835
0683- 124s
0683- 1245
0683 - 1245
0683- 1245

05245-910?6
0150-0012

1901-0025

2 140-001 5

0683- 5 13 5
0683- 1055
0683-5135
0683- 1055

0683- 513 5
0683- 1055
0683-5135
0683- 1055
0683-5135

0683- 1055
0683-5135
0683,1055
0683 - 1245
0683- 1245

0683- 1245
0683-1245

Assembly: decimal lights, with +1248 BCD output

Semicon Device: diode junction, silicon
Not assigned

Lamp: glow, l/llW
Not assigned
Not assigned
R: fxd, comp, 1 megohm 570, t/4W
R: fxd, comp, 68K ohms 570, L/4W
R: fxd, comp, 1 megohm 5/e, l/4W

R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,

R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,

R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,

R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,

R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,

Assembly: measurement units, with +1248 BCD output
C: fxd, cer, 0.01 pr f.20Eo, 1000 vdcw

Semicon Device: diode junction, silicon

Not assigned

Lamp: glow, neon, NE2E
R: fxd, comp, 51K ohms 570, l/4W
R: fxd, comp, I megohm 5/6, L/4W
R: fxd, comp, 51K ohms 5/6, l/4W
R: fxd, comp, 1 megohm b7o, L/4W

fxd, comp,
fxd, comp,

68K ohms 570, l/4W
1 megohm 570, l/4W
68K ohms 57o, l/4W
1 megohm 570, t/4W
68K ohms 570, t/4W

1 megohm 5/6, l/4W
68K ohms 5/6, I/4W
1 megohm 57o, l/4W
6BK ohms 57o, t/AW
1 megohm 570, I/4w

6BK ohms 57o, l/4W
120K ohms 570, L/4W
120K ohms 570, l/4W
120K ohms 570, L/4W
120K ohms 576, t/4W

51K ohms 570, L/4W
1 megohm 570, L/4W
51K ohms 57o, l/4W
1 megohm 5/e, L/4W
51K ohms 570, l/4W

1 megohm 570, l/4w
51K ohms 570, L/4W
1 megohm 570, l/4W
120K ohms 570, t/AW
120K ohms 570, L/4W

120K ohms 570, l/ W
120K ohms 570, l/4W

R:
R:

Section V
Table 5 -8
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I

I

Table 5-9. Reference Designation Index (.fS0-SZ+SL)

ttelerence
Designation @ Stock No. Description # Note

A8

A8CR1 thru
A8CRl5

A8DS1
A8DS2

A8R1
A8R2
A8R3
A8R4
A8R5

A8R6
A8R7
A8R8
A8R9
A8RlO

A8R11
A8R12
A8R13
A8R14
A8R15

A8R16
A8R1?
A8R18
A8R19

A8R20 thru
A9R29

A8R3O

A9
AgC1
A9CR1 thru

A9CR11
A9DS1 thru

AgD59
A9DS10 thru

A9DS15
A9R1
A9R2
A9R3
A9R4
A9R5

A9R6
A9R7
A9R8

A9R9
AgR1O
A9R11
AgR12
AgR13

A9R14
A9R15
A9R16 thru

A9R25
A9R26

05245-91051

1901-0025

2140-0028

0683- 1055
0683-6835
0683- 1055
0683,6835
0683 - 1055

0683-6835
0683- 1055
0683-6835
0683- 1055
0683-6835

0683- 1055
0683-683 5

0683-1055
0683-6835
0683- 1055

0683 -683 5
0683- 1245
0683- 1245
0683- 1245

0683- 1025

05245-91052
0150-0012

1901-0025

2 140-001 5

0683- 513 5
0683- 1055
0683-5135
0683-1055
0683- 513 5

0683- 1055
0683-5135
0683- 1055

0683- 5 13 5

0683- 1055
0683-5135
0683- 1055
0683-1245

0683-1245
0683- 124s

0683 - 1025

Assembly: decimal lights, with -1248 BCD output

Semicon Device: diode junction, silicon
Not assigned
Lamp: glow, L/LIW
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,

R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,

R: fxd,
R: fxd,
R: fxd,
R: fxd,
R: fxd,

1 megohm 570, L/4w
68K ohms 570, L/4W
1 megohm 5/e, l/4W
68K ohms 570, l/AW
1 megohm 570, L/AW

68K ohms 5/6, t/4w
1 megohm 570, t/4W
68K ohms 57o, l/4W
1 megohm 57o, l/4W
68K ohms 5%, L/4w

68K ohms 57o, L/4W
120K ohms 5/e, L/4W
120K ohms 570, L/4W
120K ohms 570, l/AW

comp, 51K ohms 5/e, L/AW
comp, 1 megohm 5/6, t/AW
comp, 51K ohms 57o, L/4W
comp, 1 megohm 5/e, L/4W
comp, 120K ohms 5%, L/4W

fxd, comp, 1 megohm 570, L/4W
fxd, comp, 68K ohms 57o, t/AW
fxd, comp, 1 megohm 570, l/4W
fxd, comp, 68K ohms 576, l/4W
fxd, comp, 1 megohm 570, L/4W

R: fxd, comp,
R: fxd, comp,
R: fxd, comp,
R: fxd, comp,

Not assigned

R: fxd, comp, 1000 ohms \Vo, l/4W

Assembly: measurement units, with -1248 BCD output
C: fxd, cer, 0.01 1tf.20%o, 1000 vdcw

Semicon Device: diode junction, silicon

Not assigned

Lamp: glow, neon, NE2E
R: fxd, comp, 51K ohms 570, L/4W
R: fxd, comp, 1 megohm 5/6, L/AW
R: fxd, comp, 51K ohms 5/6, L/4W
R: fxd, comp, 1 megohm \Vo, I/4W
R: fxd, comp, 51K ohms 57o, l/4W

fxd, comp, 1 megohm 57e, l/4W
fxd, comp, 51K ohms 570, t/4W
fxd, comp, 1 megohm 5/e, t/4W

R:
R:
R:

R:
R:

Not
R:

fxd, comp, 120K ohms 570, l/4W
fxd, comp, 120K ohms 57o, l/4W

assigned
fxd, comp, 1000 ohms \Vo, L/4W

Section V
Table 5 -9
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Section V
Figure 5 -3
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Model 5245L

6-t. tNTRODUCTtON.
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. DO NOTAPPLY ANYCOATING 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 adhesive is
available in"Handi-Koter" sprayer cans at inost heat-
ing supply stores or from your Hewlett-Packard field
office.

6-5. FUSE REPLACEMENT. Table 6-1 lists fuse
rating and HP Part No. for proper operation with
either 115V or 230Vac.

Section VI
Paragraphs 6-1 to 6-10

6-6. FAN MOTOR. TVo drops of light machine oil
should be applied to the fan motor shaJt once a year.

6.7. TEST EQUIPNIENT.

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. ASSEiIBIY CONNECTTON
I D ENTI FICATIO N.

6-10. Throughout the manual, connections to printed
circuit assemblies are referred to in abbreivatedform.
For example, the connection to pin 15 of assembly A6
is .a.6(15).

SECTION YI

ADJUSTffTENT AND TROUBTESHOOTING

Table 6-1. Fuse Replacement

Conversion 115 Volt 230 Volt

Slide switch Left
(" 115")

Right
("230")

AC LINE FUSE 2 ampere
slow-blow

(HP 2110-0006)

1 ampere
slow-blow

(HP 2110-oo0?)

Table 6-2. Recommended Test Equipment

Instrument Type Required Characteristics Use Instrument Recom..

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

Observe waveforms HP Model 175.4'
duringtroubleshoot- Oscilloscope
ing and adjustment. HP Model 1?50A DuaI
Performance Check. Trace Vertical Ampl

HP AC-21C Voltage
Divider Probe (twa)

HP 10003A 10:1 Probe

Test Oscillator Continuously variable from l0 Hz
to 50 MHz, 100 mV output

Performance Check HP Model 2048
Adjustments Oscillator
Troubleshooting HP Model 606A Test

Oscillator

Low Frequency
Generator

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

Performance Check HP Model 2024' Low
Troubleshooting Frequency Function

Generator

Pulsb Generator 1 psec wide, 1V negative, l kHz
repetition rate

Performance Check HP Model ?LZA Pulse
Troubleshooting Generator

DC Voltmeter 0V to * 1?0V, 10 megohm input
impedance, l%o accutacY

Troubleshooting HP Model 4t2A
Adjustments

Digital to Analog
Converter

L-2-2-4 BCD code Performance Check HP Modet 581A
Troubleshooting

Strip-Chart
Recorder

Performance Check Moseley 680A'
Troubleshooting

02349-1 6-1



Section VI
Paragraphs 6-11 to 6-18

6.I I. INSTRUMENT COYER REIIOYAL.
6-t2. 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

Lt5/230 VAC AND DC SUPPLY WrRES ARE
EXPOSED WHEN EITHER INSTRUMENT
COVER IS REMOVED. EXERCISE CAUTION
DURING TROUBLESHOOTING, ADJ UST.
MENT, OR RE P AIR. REMOVE POWER
FROM INSTRUMENT BEFORE REMOVING
OR REPLACING COVERS OR A,SSEMBLIES.

6-t3. ASSEmBLY IOCATION
6-14. Top and bottom internal views of the Counter
are shown in Figures 6-4 and G-5. These figures
show the location of the assemblies, connectors,
chassis parts and test points.

Table 6-3. Assembly Designations

A1 INPUT SWITCH ASSEMBLY (SENSITTVIT9

A2 TIME BASE SWITCH ASSEMBLY

A3 FUNCTION SWITCH ASSEMBLY

A4 MODE SWITCH ASSEMBLY

A5 OUTPUT SWITCH ASSEMBLY

A6 RECTIFIER ASSEMBLY

A? REGULATOR ASSEMBLY

A8 DECIMAL POINT ASSEMBLY

A9 MEASUREMENT UNITS ASSEMBLY

A10-
A14 LOW FREQUENCY DECIMAL COUNTER

A15-
A.16

MEDIUM FREQUENCY DECIMAL
COIJNTER

A17 HIGH FREQUENCY DECIMAL COUNTER

A1B HIGH FREQUENCY READOUT

A19-
A20 INPUT AMPLIFIER ASSEMBLIES

A2t FIJNCTION CONTROL ASSEMBLY

l^22 GATE CONTROL ASSEMBLY

A23 SAMPLING CONTROL ASSEMBLY

A24 CRYSTAL OVEN ASSEMBLY

425 OVEN CONTROL ASSEMBLY

A26 OSCILLATOR ASSEMBLY

M,7 MULTIPLIER ASSEMBLY

A28 MEDIUM FREQUENCY DECADE DTVIDER

A29,
A34

LOW FREQUENCY DECADE DTVIDERS

A35 TIME BASE CONTROL ASSEMBLY

Model 5245L

6-15. PRINTED CIRCUIT COffTPONENT
REPLACEfiIENT.

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
Iead 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-
ingtransistors anddiodes in order to preventconduc-
tion of excessive heat from the soldering iron to the
component.

d. Through-hole plating breaks are indicated bythe
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. ADJUSTffIENTS.

6.18. REGULATOR ASSEMBLY A?.

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 linevoltage to normalvalue (115 or 230Vac).

b. Connect dc voltmeter (Table 6-2) to buss wire
between A16(11) and A18(6).

c. Voltmeter should read +20 Vdc + 0. 5 Vdc. If
voltage is outside this range, adjust ATRl7 (figure
7 -7.

d. Vary line voltage from 103 to t27 Yac (20? to
255 Vac). The +20 Vdc supply should not vary more
than 0. 5 Vdc.

e. Check aII supplyvoltages at locations, and under
conditions shown in Table 6-4.

Note

Input sensitivity levels must be rechecked
if power supply voltages are readjusted.

6-2 02349-1
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Table 6-4. Povrer Supply Voltages

Test
Point Line Voltage Adjustment

103 115 t27

A6(15 )

A6(12)

A7(13)

A7(4)

A16(11)

A7(B)

A?(10)

-120 xlT1a

+160 r10%

- 15 t.5
+ 13 t.5
+ 20 t.5
-6.9 + 1

+1?.6 + 1

-130t 1070

+ 1?0 + lj7o

- 15 t.5
+ 13 t.5
+ 20t.5
-6.9 r 1

+17.6 t 1

-150 xlT7o

+180 +107o

- 15 t.5
+ 13 +.5

+ 20 t.5
-6.9 * 1

+17.6 + 1

None

None

R5

Rl2

Rl?

Depends on
adjustment
of +20vdc
and -1Svdc

above

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 L E V E L to PRESET.

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 outputof Test Oscillator to Counter DC
INPUT connector with 50-ohm termination at Counter.

e. Set Test Oscillator output to 50 MHz 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.
Theoutput at .4'19(6) is asymmetrically clipped wave-
form approximately 2V p-p.

h. Set SENSITIVITY to .1V, TIME BASE to 10 ms,
and FIJNCTION to FREQUENCY.

i. Set Test Oscillator output to 50 MHz at 100 mV
rms.

j. AdjustA19R20 until correct count appears. Re-
duce input signal amplitude and readjust A19R20 for
mu<imum sensitivity.

6-2 1.

6-22.
Change

RATIO INPUT AMPLIFIER A2O.

Repeat steps a through g in Paragraph 6-20.
A19(6) to A20(6).

Section VI
Paragraphs 6-19 to 6-33

b. Conneet 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 prs and FUNCTION to
1 PERIOD AVERAGE.

b. Set Test Oscillator to 1.5 MHz at 100 mV and
connect to the Counter AC SIGNAL INPUT connector.

c. Observe correct count on counter. Reduce the
Test Oscillator output and adjust A21R31 for maximum
sensitivity.

Note
Do not change the setting of the output
Ievel control A19R20.

6-24. TROUBLESHOOTI NG.
6-25. TROUBLESHOOTING AIDS.

6-26. OPERATING MANUAL. The Operating Manual
provided with the HP 5245L provides general informa-
tion about the instrument and its capabilities. Refer
to the Operating Manual for specifications, installa-
tions, step-by-step operating procedures, and a quick
operator's check of instrument operation.

6-27. PRINCIPLES OF OPERATION. SectionII pro-
vides valuable information on how the instrument and
its circuits function.

6-28. SCHEMATIC DIAGRAMS. Schematic diagrams
and a block diagram are provided in Section Vtr.

6-29. COMPONENT LOCATION. Photographs are
provided with the schematic diagrams to aid in lo-
cating components on switches or circuit boards.

6-30. TROUBLESHOOTING "T R E E". A step-by-
step troubleshooting procedure is provided on pages
6-10 through 6-13. This procedure is based on the
self check feature of the instrument and makes max-
imum use of front panel controls and indicators.

6-31. SELF CHECK TABLES. Table 6-8 provides
33 unique combinations of Go-No Go situations pos-
sible in the Self Check function. Circuit elements to
be checked are indicated for each combination. Table
6-6 lists assemblies checked in Self Check functions.

6.32. TROUBLESHOOTING PROCEDURE.

6-33. MALFUNCTION AT TURN ON. If counter fails
to turn on (no display, decimal point, or measurement
units) make the following checks:

a. Line voltage switch set for power source.

b. Power cord plugged into counter and power
source.

c. Line fuse good.

d. Ac power available at source.

e. Power supply (.4,6, A7, T2, L1, L2, C5).

6-3

a. Set SIGNAL INPUT SENSITIVITY to 1V range,
TIME BASE to EXT., AIID FIINCTION to 1 PEzuOD

\ AVERAGE. SCt OUTPUT STANDARD FREQUENCY
(rear panel) to 100 Hz. Connect a coaxial cable from
OUTPUT STANIDARD FREQUENCY (rear panel) to AC
SIGNAL INPUT (front panel).

02349-1



Section VI
Paragraphs 6-34 to 6-37

6-34. MALFUNCTION DURING SELF C H E C K. If
counter malfunctions in some, but not all, check func-
tions, see Table 6-8 for probable cause. If counter
will not self-check for any function, see Trouble-
shooting "Tree, " Table 6-7.

6-35. MALFUNCTION DURING OPERATION. If the
counter will turn on, but malfunctions when operation
is attempted, switch to Self Check for the function
and time base desired. If Counter will Self Check but
will not function with an external signal, check setting
of SENSITIVITY and LEVEL controls, input signal
level, and connections to counter.

Model 5245L

6-36. If counter will function in FREQUENCy mode
but not in PERIOD (betow 1 MHz) check control gate b
(A21 cR5, cR11). If counter will function in pERIoD
but not in FREQUENcY, check control gate z (AzlcR3,
CRg). rf counter malfunctions in both pERIoD and
FREQUENCY, but self checks in both functions, check
input attenuator and input amplifier.

6-37. If counter malfunctions when operation is at-
tempted and fails to self-check in thefunctiondesired
(see Paragraph 6-34).

213

1,

2.

3.

4.

5.

Turn SAMPLE RATE contror cloclnvise from
POWER OFF position to turn counter on.

Set SENSITIVITY switch to CHECK.

Set LEVEL control to PRESET.

Set FUNCTION switch to FREeUENCY.

see table below for proper display (r r count)
for each position of TIME BASE switch.

6. Set FUNCTION switch to MAITUAL START.
Counter should count continuously at fre-
quency selected on TIME BASE switch.

set FUNCTION switchto 1 PERIOD AVERAGE.

See table below for proper display (r1 count)
for each PERIOD AVERAGE position of the

'l .

8.

TIME BASE

1ps
10 i/ s
.1ms
1ms

10 ms
.Ls
1s

10 s

DISPLAY

00000010. MHz
0000010. 0 MHz
000010. 00 MHz
00010000. kHz
0010000. 0 kHz
010000.00 kHz
10000. 000 kH.z
0000. 0000 kHz

FUNCTION switch.

PERIOD AVERAGE DISPLAY

00000001
000000 1 0

00000 1 00

0000 1 000

0001 0000

00 1 00000

1

10

100

1K

10K

100K

4,6,7

Figure 6-1. Self Check

02349- 1
o5245-8-tl
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Model 5245L Section VI
Tables 6 -5 and 6 -6

Table 6-5. Period Average Checks With External Signal

Table 6-6. Assembly Check

TIME
BASE

SWITCH

FUNCTION SWITCH - PERIOD AVERAGE

1 10 100 1K 10K 100K
10s

1s

.1s
10 ms

1ms

.1 ms

1o Pt
1ps

.1 Ps

*

00000000. sec

0000000.0 sec

000000.00 sec

00000000. ms

0000000.0 ms

000000.00 ms

00000003. r-r s

0000003.0 ps

+

0000000.0 sec

000000.00 sec

00000000. ms

0000000.0 ms

000000.00 ms

00000003. prs

0000003.3 ps

000003. 33 trt

*

00000000. ms

0000000.0 ms

000000.00 ms

00000003. ps

0000003.3 ps

000003.33 pt
00010.000 ps

000000.00 ms

00000003. ms

0000003. 3 Irs
000003.33 pt
00003.333 ps

0003.3333 ps

*

0000003.3 prs

000003.33 prs

00003.333 ps

0003.3333 ps

003.33333 prs

*

*

*

*

*

00003.333 ps

0003.3333 pts

003.33333 ps

03.333333 ps

Input Frequency = 300 kHz

TIME
BASE

DISPLAYS
ASSEMBLIES CHECKED

GATES
CIIECKED

FUNCTION 2 3 10 11 t2 13 L4 15 16 27 28 29 30 31 32 33 34

Frequency

1 prs

10 ps

.1 ms

1ms
10 ms

.1s
1s

10s

00000010. Mc

0000010.0 Mc

000010.00 Mc

00010000. kc

0010000. 0 kc

010000. 00 kc

10000. 000 kc

0000.0000 kc

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
'x
x

x

x

x

x

x

x

x

x

x

x

_x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x x

3, 6,, 28 
_

3, 6, 27

3, 6, 26

3, 6, 25

3, 6, 24

3, 6, 23

3, 6, 22

3, 6, 2l

x

x

x

x

x

x

x

Period
Average

I
10

100

1K

10K

1 00K

00000001

0000001 0

000001 00

00001 000

00010000

001 00000

x

x

x

x

x

x x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
,x

x

x

x

x

x

x x

L2, 27

11, 13, 27

10, 13, 27

9, 13, 27

8, 13, 27

7, L3, 27

The following assemblies are checked in all positions used inthe SeIf-Check Table:

6, 7, t1, 18, 21, 22, 23, 24, 25, 26, and 35.

Assemblies 8 and g are checked in aII Frequency self-checks.

The SENSITIVITY switch (A1) is in the check position for aII 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.

6-502 349 -1



Section VI
Figure 6 -z

Model 5245L

02349 -L
o5245-B-il

2,3

tr
ufr1.

6.

SAIVIPLE RATE
a. Controls pover to aII circuits except crystal

oven heater; max cs\rr turns PCIMER OFF.
b. Controls time between measurements from

0.2 sec to 5 sec.
c. Causes display to HOLD indefinitely when

murimum g\p.

DC SIGNAL INPUT provides direct coupling to
internal amplifier for most measurements.

AC SIGNAL INPIIT provides coupling to internal
amplifier through .022 ltt (600 vdc maximum).

SIGNAL INPUT SENSITIVITY & LEVEL control.
&. Controls input attenuator; set to highest pos-

ition which includes signal amplitude (max
overload; 50v in position 0. 1, 150v in posi-
tion 1 ; 500v in position 10).

b. Ma;rimum CCW (CHECK position) gives in-
ternal self check;counts 10 MHz with selected
TIME-BASE gate for FREQUENCY;100 kHz
for number of periods averaged (10 psec to
1 sec) for PERIOD A\IERAGE, or contin-
uously at selected TIME BASE frequency
(0. 1Hz to 10 MHz) for MANUAL START.

c. Murimum CW (PLUG-IN position) connects
outputof plug-inunit directly to input
amplif ier.

d. The LEVEL control adjusts the input trigger
level from -0. 3V dc to +0. 3V dc when atten-
uator is set at 0. 1V rms, from -3.0V dc to
+3.0Vdc when attenuator is set at 1V rmgr
and -30V dc to +30V dc when attenuator is
set at 10V rms.

e. Maximum counterclockrvise position (PRE -
SET) sets trigger level at zero volts.

GATE lamp glows during counting (main gate
open).

EXT connector
a. Provides input for higher of two frequencies

for ratio measurement (Iorver frequency to
SIGNAL INPUT) when TIME BASE set to EXT.

b, Provides output frequency 0. 1 Hz to 1 MHz as
selected by TIME-BASE switch (see text for
re strictions) .

TIME BASE selects either time that main gate
is on for frequency or time unit per count for
period measurement.

B. RESET pushbutton returns both displayed and
internal count to zero when pressed.

9. FI]NCTION
a. Permits totalizing of pulses applied to SIG-

NAL INPUT when set to MANUAL START;
holds accumulated count when switched to
MANUAL stop.

b. Permits measurement of frequency applied
to SIGNAL INPUT during interval selected
by TIME-BASE switchwhen in FREQUENCY.

c. Permits period measurement of waveforms
applied to SIGNAL INPUT averaged over
1 to 100,000 periods when set to PERIOD
AVERAGE.

d. Removes control of TIME-BASE and FUNC-
TION switches when set to REMOTE or TIME
INT; remote control is provided through
rear connector or plug-in unit.

2.

3.

4.
7.

6-6

Figure 6 -2. Operating Controls (Front Panel)



Model 5245L

02349 -1
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Section VI
Figure 6 -3

10. Plug-in compartment
a. Receives plug-in unit to extendbasic coun-

ter capabilities. To install plug-in (1) turn
power off, (2)loosen knurled screw at side
of compartment, (3 ) remove blark panel
or plug-inunit, (4) slide desired plug-in unit
into place and tighten knurled screw.

b. Permits access to fine and medium fre-
quency controls through panel at rear of
compartment; FIIIE FREQ ADJ has range
of about 5 x 10-o; MED FREQ ADJ has
range of about 1 x 10-6.

11. COARSE FREQ ADJ permits adjustment of
oscillator over a range of about 1 x 10-5 .

L2. MODE
a. Permits use of external 1-Mc frequency

standard for time-base control when set
to EXT STD FREQ (1 MHz)"

b. Permits normal operation of counter using
internal oscillator w h e n set to INT STD
FREQ.

c. Permits scaling of input signal by factors
of 10 when set to SCALER.

13. OUTPIJII
a. Supplies selected frequency when MODE

is set to INT STD FREQ (see text for re-
strictions ).

b. Supplies scaled input f requency when MODE
is set to SCALER.

14. sroRAGE switch provides display storage
when up; continuous display of internal count
when OFF (down).

15. AUX A/AUX B (TIME INTERVAL TRIGGER
OUT START /STOP). Auxiliary plug-in out-
puts. See appropriate plug-in manual.

16. Fuse provides overload protection; should be
2 ampere slow -blow for 11 5 -volt operation;
1 ampere slow-blow for 230-volt operation.

L7 . Line -voltage switch permits selection of either
115- or 23O-vac line; insert narrow blade and
slide to left for 115 v, slide to right for 230v.

18. AC LINE connector connects to flat plug on
power cable.

19. DIGITAL RECORDERconnector supplies BcD
information to recorder, analog converter, or
data processing equipment.

Figure 6 -3. Operating Controls (Rear Panel)

6-?



Section VI
Figure 6- 4

Model 5245L

Figure 6-4. Top Internal View

02349- 1
o5245-A-38
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Model 5245L Section VI
Figure 6- b

Figure 6- 5. Bottom Internal View

6-9



Section VI
Table 6-7

Table 6-?. Troubleshooting "Tree".

Read Paragraphs 6-24 through 6-37.

Set Controls as follows:

IvIODE .

OUTPUT .

SENSITTVITY
TIME BASE
FI]NCTION.

INT STD FREQ
1 MHz
CHECK
.1ps
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 6-11

Replace A22; Check
Gate Light Amplifier

Figure ?-19

Check Gate Light Ckt
(DS1, R2, Rg, R4)

Check A23Q9, Ql0
and Holdoff MVB
423 Q11, Ql2
Figure 7-20)

Replace A23 on
Extender; Check
Collector A23Q3

* +12V

Figure 7-20

Check Sample Rate
MVB A23Q3, Q4, Q6

Not
Counting

OFF
Check Gate Flip-Flop
A22Q4,Q5 and 42ZQ6

0V to +8V

FLASHING
Check Power

A7
Supply

Switch to MAI.I START;
Remove A23, Observe
Gate Light

Switch to Frequency,
I ps, Observe Gate

Figure

Check contacts ASSIA
(F12 & 2) and A3R2

Figure 7-5

Model 5245L

6-10 02349-1
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Model 5245L

02349- 1
05245-B-12

See Self Check, Table 6-8

Self Check
some positions

only

Check Gate 6, AzL, CRl, CR?
A3S1A(FL2&,11), A1S1A
(R1+& 2#, A3s1c(Re& 5),
A1S1B(F6 & 5)

Not Counting

Attempt to complete
manual self - check

Counting

SeIf Check OK Flashing
Attempt to complete
frequency Self Check

Switch to Frequency'
1 ,u s, Observe
Gate Light

(cont'd on page 6-L2)

Vary setting of Sample
Rate Control; Observe
Readout

Off or on
continuously

Counting

Switch to 10 Period Average

Check Gate 29
A35 CRz, CR3 &
A2S1A (F12)

Observe Gate Light - C
(cont?d on page 6-13)

Not Counting
[ "r*. 

7-2s & 7-4
I

Counting

Switch to
Observe

Frequency;
Readout

Not Counting

Check /^27
and A35Q2

Counting
Fig. 7-22 &L 7-25 Check signal at A21

(A2 e)

Figure
(cont'd

7- 18
on p" 6- 13)

Not Counting
Switch to 1 ps,
Observe Readout

Not Counting

Check Gate 1 A21CR4,CR10,
A1CR3, A1S1A (F5 & 6)
and A3S1C (F3 & 9)

Flashing Figures ?- 18 ,7-3r & ?- 5

Check A35 Q12

I

Switch to Frequency;
Observe Gate Light

Check at output
connector J5 for
1 MHz signal

Signal weak or absent

Check 4'26 Oscillator &
A25 Oven Control

Observe

(cont'd

Counting continuously

Not Counting

Observe

Readout

Counting

ZY/cm, . 5 lts/cm

Section VI

6- 11



Section VI

2Y/cm, 1 ps/cm 2Y/cm,.5ps/cm 5Y /cm, 50 ms/cm LY /cm, 50 ms/cm

lY /cm, 1 lt s/crn .2Y/cm, .1 lts/cm 2Y /cm, 1 ps/cnr

See Paragraph 6-34

2Y/cm, . 5 ms/cm

Attempt to
complete
period aver-

I

Self Check

e Self Check

Attempt to com-
plete Frequency
SeIf Check

Self
Check

OK

SeIf Check
in some positions only

5Y /cm, 1 ps/cm

See Table
Period SeIf Check

(cont'd from
p. 6-11) SeIf Check in some

positions only
I

lsoo Table G-Br'" Check Sample Trigger
Amplifier A22Q10

Frequency SeIf Check lr
@

igure 7- 19

Check signal
at 422(6)

Figure ?- 19
Signal weak or absent

Check signal
at A23(a)

signal weak
or absent MVB

CR4
Figure 7-20

Left DCA
steady 10

counts at
see rate

Check Sample Rate MVB
A23Q3, Q4, Q5, Q6, Q7

Check Holdoff Trigger
Emitter Follower

Figure 7 -20

Count changes with
setting of Sample
Rate Control

= + 10V RESET depressed
= 0V RESET released

Figure 7 -20
E 0V constant

Check signal
at M2(7)

signal absent
or weak Check Holdoff MVB

A23Q11, Q12

Check Gate Inhibit
Amplifier A22Q6

C heck Transf er
A22QB, Q9, CR3

Vary setting of
Sample Rate Control,
Observe Readout

contrd from p.6-11)

Check voltage
at A23 (tO1 while
depressing &
releasing RESET

Figure 7- 19

Model 5245L

02349- 1
o5245-B-t2

6-L2
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Section VI

Check A23Q9, Q10 and

Put A23 on + 12V
Extender Chk
Collector A23Q3

LY/cm, .1 lts/cm Figure 7-20
- 13V

Gate Light On
Left DCA counts
at steady 10 sec

rate

Check Sample
A23Q3, Q4, Q6

Figure 7-20
_C

&
A

@

heck Steering AmPlifiers

Switch to frequency
1 /-rs, remove A23,
observe Gate Light
& Readout

Gate Flip-Flop Ckt
22Q2, Q3, Q4, Q5, Q6

Figure 7 -Lg

5Y /cm
L 1ts/cm

Check at A22(4)

Figure ?- 19
signal weak or absent

OFF
Gate Light off

No Count
Check Trigger AmPlifier
ckt A22Q1

Srvitch to 10 Period
Average; Observe

Figure 7- 19

Check A21Q2 Gate 3,
A21CR6, CR12, A35LA
(FU & 11) A1S1A(R+ &
R2+) A3s1c (Re & 5)

(cont'd from p. 6-11)

Flashing
signal weak
or absent

Check Gate 12 Ckt
A21CR15 & A3S1A 2e4)

Check signal at

Figure ?- 18

Figure ?- 18

Check Pulse Amplifier
ckt A21Q13

Check A1?

lr
@

igure 7- 13 Figure ?- 18

signal weak or absent
Check signal at Check Collector

A21Q9 Check Main Gate Ckt

Figure 7- 18
(cont'd from
p. 6- 11)

Figure ?- 18
Ql2

signal weak
or absent or absent

Figure ?- 18

Check Frequency Trig-
ger Ckt A21Q3, Q4

Figure 7- 18

Check signal at A21(27)

Figure ?- 18

signal weak or absent

Check Gate Amplifier
ckt A22Q7

signal weak or absent

Gate Light

Replace
Check s

Figure ? - 19

Emitter A21Q2

Check Period Trigger
CKt A21Q5, Q6

Check Collector

A21(2e)
A21Q10, Ql1

Check Emitter
A21Q1

Figure 7- 18

Figure ?-19

Check Emitter
Follower A21Q1

Figure 7 - 18

6-L3 /6-14
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Model 5245L
Section Vtr

Paragraphs 7-1 to 7-4

sEcTtoN vlt
CIRCUIT DIAGRAiTS

7.I. INTRODUCTION.

1-2. This section includes the following:

a. General Notes for Schematic Diagrams (Figure 7-1).

b. Block Diagram (Figure 7 -2).

c. Schematic Diagrams and Component Location illus-
trations of Model 5245L circuits, assemblies and con-
nectors in the order of their assembly designation (A1
through A35, Figures ?-3 through ?-26). These figures
may also include waveforms and voltages.

d. Schematic Diagrams and Component Location illus -
trations for Options 02 and 03 assemblies follow after
the standard assemblythey replace (Figures 7 -10, 7 -12,
1-15, 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 @ Vtodet 4t2A
DC Voltmeter. Typical voltages are shown.

02349-1
7-L



MANUAL START FREQUENCY

.1 1 10 .1 1 10 .1 1 10
ps l-ts ps msms ms s s s

1 10 .1 1 10 .1 1 10
l,tsps msmsms s s s

cHEcKs rl FAILSI
PERIOD A

10 100 1 10 100
KKK



CHECK

PERIOD AVERAGE

1 10 100 1 10 100
KKK

DECADE
DTVIDER SWITCH CONTACT

7 A35CR9

8 A35CR12

9 A35CR15

10 A35CR18

11 A35CR21

A3s 1A(Fe)

A3s 1A(F8)

A3S 1A(F?)

A3s1A(F6)

A3s1A(F5)

13 A21CR16

6 A21CR1, CR?

A3s1A(Re -t/2)
A 3s 1A(F4)

A3slB(F12) A1s1A(F8)

A1s 1A(R2 -t/2) A1s18(F5) Als1c(R5)

A3s1A(F11)

12 A21CR15

3 A21CR6, CR12

21 A35CR22,q9

11 A35CR20

22 A35CR19, Q8

A3s 1A(F4)

A2s1A(F4)

A2s1A(F5)

10 A35CR17

23 A35CR16, Q?

9 A35CR14

24 A35CR13, Q6

8 A35CR11

Azs1A(F6)

A2s1A(F7)

25 A35CR10, Q5

7 A35CR8

?6 A35CR7,Q4

A2s 1A(F8)

A2S 1A(Fe)

A2S1A(F10)

27 A35CR6, Q3

28 A35CR4, CR5

29 A35CR2, CR3

Azs1A(F11)

A2S1A(F12)

1 A21CR4, CR10

A3S1C(F2 & 3), A3S1A(F2) A1S1A(F6)

10
s ASSEMI

A2?Q7, Q8

A1CR1, C

A2Lq2, Q5, G

A35C

A26Q6,

427 A3

A1CR3 A
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Section VI
Table 6-8

Table 6-8. Self Check

6- 15

CHECK

GATE SWITCH CONTACT ASSEMBLY OR CIRCUIT

? A35CR9

8 A35CR12

9 A35CR15

10 A35CR18

11 A35CR21

A3s 1A(Fe)

A 3s 1A(F8)

A3s 1A(F7)

A3s1A(F6)

A3s1A(r5)

13 A21CR16

6 A21CR1, CR?

A3s1A(Re -t/2)
A 3s 14'(F4)

A3s18(F12) A1s1A(F8)

A1s 1A(R2 -r/2) A1S1B(F5) Als1c(R5)
A3s 1A(F 11)

A2?Q7, Q8 A35Q1, Q10

A1CRl, CRz, CR3

12 A21CR15

3 A21CR6, CR12

21 A35CR22,q9

11 A35CR20

22 A35CR19, Q8

A3s 1A(F4)

Azs 14.(F4)

A2s1A(F5)

A2tq2,Q5, Q6 A22qt,Q2, Q3 A23

10 A35CR17

23 A35CR16, Q7

9 A35CR14

24 A35CR13, Q6

8 A35CR11

A2s1A(F6)

A2s1A(F7)

25 A35CR10, Q5

7 A35CR8

26 A35CR?, Q4

A2s 1A(F8)

A2s 1A(Fe)

A2S1A(F10)

2? A35CR6, Q3

28 A35CR4, CR5

29 A35CR2, CR3

A2s 1A(F11)

A2s1A(F12)

A35Q11

A26Q6, Q?

1 A21CR4, CR10

A3S1C(F2 & 3), A3S1A(F2) A1S1A(F6)

l^27 A35Q2

A1CR3 A3R2



Section Vtr
Figure 7-1

Model 5245L

sYmBo r5

FRONT PANEL

REAR PANEL

KNOB CONTROL

SCREWDRIVER ADJUST

MAIN SIGNAL PATH

FEEDBACK PATH

CONDUCTING ELEMENT

WIPER MOVES TOWARD ITCW" WHEN
CONTROL IS ROTATED CLOCKWISE

POWER LINE GROUND

CIRCUIT COMMON GROUND

TEST POINT

..AND'' GATE

INHIBIT GATE

rIOR'' GATE

WAVEFORMS SHOWN ARE TYPICAL

SWITCH DESIGNATIONS

r---.|
t--- J

o
@

I
.iil-

+
,),

o++
s-

A3SIBR(2-t/21

A3Sl SWITCH S1 WITHIN ASSEMBLY A3

2ND WAFER FROM FRONT
(A=IST, ETC)

REAR OF WAFER
(F=FRONT)

(2-r/2) TERMTNAL LOCATTON (2+)
(VIEWED FROM FRONT)

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.

ASSEMBLY

A25
A25A1

NO PREFIX

Assembly
N umber

ABBREVTATTON COMPLETE pESCRIPTION

Assemb/y
tVame

cl A25Cl
CRl A25A1CR'I
J3 J3

Assembly Stft. do. .4ssembly Series IVo.

(includes A25Al (used ro document

Assembly) chan(es)

02349- 1
ooooo - 8- 207-2

Figure ?-1. General Notes for Schematic Diagrams
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Model 5245L

RESET

LF DDA
OUTPUT

N(
I. SYMBOLS

N-{E>- COMMON EMIT'
1./

-l> coMMoN BASEL-
l^\ COMMON coLLl

17 (EMrrrER FoL:

t\-{*-> SPLIT LOAD AltIY
I ar'ro GATE ' NUlil- ETrnor,on s'

- CONTROL;
t 1- lNHlBlT GATE; !

-v -tsv coNTRoL

2. GENERAL ABBREVIATIOI\
DP . OECIMAL POln
DR = DIGITAL RECOR
GC . GATE CONTROL
MU = MEASUREMENT
BCO = BINARY CODED
DCA = DECIMAL COUNT
DDA = DECADE DIVIDE'
MPS = MULTIPLIED PEI

3, SWITCH SITUATION AEBRE.:AND
*=OR
Q : INPUT SWITCH:
f = INPUT SWITCH:
E = TIME BASE Swll
f = T|ME BASE stvtl
F : FUNCTION SwlT
M = FUNCTION SWIT

MANUAL STOP
M = FUNCTION SWIT

OR MANUAL S'I
P : FUNCTION SWIT

(FOR ANY POSt'
PA = FUNCTION SWIT" (FOR SPEC|F|C I

fl : FUNCTION SIVIT
TIME INT

fr = FUNCTION SWIT(
TIME INT)

4. DP LAMPS ARE OESIGNAT
POSITION FROM RIGHT T(
FRONT

5. DP AND MU LAMPS OPERI
INPUT SWITCH IS NOT C
IN CHECK ONLY IF Elic]
FREQUENCY

6. DP AND MU LAMPS ARE
CONTROL SUPPLIED TO I
TERMINAL FROM SIYITCH

7. TIME RELATIONSHIPS

GATTNG _r_l-_
TRANSFER 

--j_}-
+r r+

SAMPLING I I -

RATE MV I

-r'ti
HOLDOFF

'+

+

+

Figure ?-2

BTOCK DIAGRA'N
02349-1 7 -3/7-4



Model 5245L

NOTES
I, SYMBOLS

NIE> COMMON EMITTER AMPLIFIER
1.7
N

IB> COMMON BASE AMPLIFIER
t/

J"\ coMMoN coLLEcroR AMPLTFTER

lY (EMrrrER FOL)

t\
J!>- sPLrr LoAD AMPLTFTERIY
J aHo GATE, NUMBER rNDrcATEs
lfF ffirnol,oru srArE REouTRES -rsv

CONTROL i
\2- rNHrBrr GATE; oFF srATE REeurREs

-1./ -I5V CONTROL;

2. GENERAL ABBREVIATIONS
DP = DECIMAL POINT
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
Q = INPUT SWITCH: CHECX
C = INPUT SWITCH: NOT CHECK
f : TIME BASE SWITCH: EXT
E = TIME BASE swITcH: NoT ExT
f : FUNCTION SWITCH: FREOUENCY
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)
Pa = FUNCTION SWITCH; PERIOD AVERAGE.- (FOR SPEC|FTC POS|TTON)
P : FUNCTION SWITCH: REMOTE OR

TIME INT
R- = FUNCTION SWITCH: NOT (REMOTE OR

TIME INT)

4. DP LAMPS ARE DESIGNATED O THRU 7 FOR EACH
POSITION FROM RIGHT TO LEFT AS VIEWED FROM
FRONT

5. DP AND MU LAMPS OPERATE AS TABULATEO IVHEN
INPUT SWITCH lS NOT CHECK; LAMPS OPERATE
IN CHECK ONLY IF FUNCTION SWITCH IS SET TO
FREQUENCY

6. DP AND MU LAMPS ARE LIGHTED BY +I7OV
CONTROL SUPPLIED TO APPROPRIATE A8.A9
TERMINAL FROM SIYITCH OR JIO

7. TIME RELATIONSHIPS

GA1NG j--l_

TRANSFER *l !+ 35ms
SAMPLING
RATE MV T, , ssrs uttt*l l* ssEc uax

RESET '--)l lt-ssms-1J--
LF DDA -+il+ zOUS
ourPur 

-ffse.5

GATE CONTROL SUMMARY (NorE 3)

GATE
CONTROL

DESIGNATION

INTERNAL CONTROL REMOTE
CONTROL

(J9 PIN NO.)
5Wt I UH 5t I UA r t(,N FUr(
ON STATE (-I5V). WITH

( PLUG IN OFF)
SOURCE

I

2

3
4
5
6
7

I
9
to
il
t2
t3
?t

22
23
24
25
26
27
28
29

(M.E.c)+(p.E.c)+( p. E)
(M + F).e
(F.E)+(P.C)
(M+F).E+(P.E.e )

P'e
F.E.C
IOOK P4

IOK Pg

lK P4

IOOPs

lO Pg

F+ lpA
ANY PA EXCEPT I PA

(tos).(y+f+P.c)
ils)'(M+F+P.d)
(o.lS).(M+F+ P.e)
ilOmS).1y+r+e.d)
(tms).(M+F+p.d)
(o.tms).(M+ F+ P.e)
(rous)'(M+F+P)+(P.C)
(tUS)'(M+r+P.e)
(o.rus).(M+F+P.e)

Arsrc (F-5)
ArsrB (R-2)
A3SIC ( R- 5)
A2SrA ( F- 3)
ArstA (R-8)
AtsrA (F- 2)

A3S|A (F- 9)
AsSrA (F- S)

A3StA ( F- 7)
A3S|A ( F- 6)
A3S|A (F- 5)
A3StA (F- 3,4)
A3S|A (R-9r/2)
A2S|A ( F- 4)
A2SIA (F-5)
A2S|A ( F- 6)
A2SrA ( F- 7)
A2SrA ( F- 8)
A2SrA ( F- 9)
A2SrA ( F- rO)

A2S|A (F-n)
A2SrA (F- t2)

I

2

3
4
5
6
7
I
9
ro
tl
t2
l3
2t

22
23
24
?5
26

27
28

29

DECIMAL POINT SITUATIONS lruores 3,4,5,6)

FUNCTION
swlrcH

TIME BASE SWITCH

O.IUS tus tous O.lmS lmS lOmS o. ts rs ros EXT

M START
M STOP

F

lPa

lOPl
IOOP4

IK PA

IOK P4

IOOK P4

R

;
2

3
4
5
6

o
o
I

2

3
4
5

I

2

o
I

2
3
4

2

I

2

o
I

2

3

;
o
I

?

o

l

;
2

o
I

i

2

I

2

o

3
o
I

4 ;
I

?

3
4

:
MEASUREMENT UNITS SITUATIONS tnores 3,5,6)

FUNCTION
swlTcH

TIME BASE SWITCH

O. IUS lus tous O.lmS lmS lOmS o.ts ts tos EXT

M START

M STOP

F

lPa
lOP4

IOOP4

lK P4

IOKPq

IOOKPq
R

;
US

US

US

US

US

US

;,
US

US

US

US

US

US

;,
mS

us
US

US

us
,j

;,
mS
mS

US

US

US

:

;,
mS
mS

mS

US

US

i

;,
sEc
mS

mS

mS

)+

i

;,
sEc
sEc
mS

*
*
t(

;.
sEc
sEc
tt
t(
)f
*

KHt
lf
*
t(
tf
t(
tt

x

SOURCE OF DP AND MU CONTROLS (Hores c,e)

DP
DESI G-
NATION

I NTERNA L
SOURCE

REMOTE
CONTROL

(,, lO
PIN NO)

MU
DESIG-
NATION

INTERNAL
SOURCE

REMOTE
CONTROL

(J lo
PIN NO)

7
6
5
4
3
2
I

o

AzslE lR - 5)
A2S|E ( R-8)
A2SrE ( F -7)
A2SrD ( R -6)
A2SrC ( F-7)
A2SrD (F-9)
A2SrC ( R -8)

7
6
5
4
3
2
I

to

MHz
KHz
sEc
mS

us
It

A2SrB (R-2r/2)
A2SrH (R-8t/2)
A2SrF (R- 4)
A2SrG (R- 7)
A2S|G (R-rO)
A2SrG (R-6)

t3
t2
t4
t5
r6
il

02349-1

ot 245-0-7ABCD€



AI A2 POWER SUPPLY DP
r-
I

CIRCUITS

A8l-;;l G;;;l l-',*i" I fffi-l l-'il;'il
lswtrcH assvl lswrrcx essv I lswrrcx assv I lswrrcx essvl lswrrcx es

I ut"l._rr.J Ljo::o,r J I .'o::.'r J I szcl-_rsg J l szt ft

A3

Atz

DCA
52t2L-44

ro5

A4 A5

At3 ltz Ala jz$ A15

-:_:_:=_-.-.--E$ftt$ir.r I-' M,r-;43g1E 
I

_ _(R-avzt I
Ato Ail TO

A25IA

ct2
.olgF

BCD INFO
TO JII
FOR DR

l- -o.i -l'

+W
PART OF A3

Ar7(7)

TIEPOINT

0cA
5212L-44

TAECD
H,-J

ro6

1111 1111 117 11

DCA
52t2L-4A

ro4

DCA
52t2L-44

ABCD

ro3

DCA

ABCD
pZro7

416 l,o lo Al7

.A B c D, lneloour

--- 

I ASSY
rO | 152451- 48

2L* T111ABCD
Ar5(2) loe

ct6
lo

TI EPOI NT

AzJ FUNCTION CONTROL ASSY
- I oize-s-i6iil-l

I
ta

- GATE TRIGGERING

A24 CRYSTAL I

c3
6 -roo

J4
(BNC - REAR

FHrt" r
ADJ 

\

MED
FREO
ADJ

29

I

I

I
I

F-

{ c-)-
vr

J3

slc TNPUT I '{.--:1 ir;: iffi*i-|tti..
cElfr;;'i i i'ii,',
f;lfl;;"i i i i *ir!

B=l3:;:i i i H'.j i.'+i
,----+tll I I i';riii

rllri
'.FiI'&, 1 iii",-j i

'-I 
--l-l--"'t 

'; i;[ ou i i tr..i iry;-----il--r";". ;JIt"T iii;: 
"____

ll.-- *t i^i iit'''r:thti i--Li

PART OF AI AI9 INPUT AMPL ASSY
(05245 - 60t4)

AISID
(F-7)

INPUT
FROM J6 (t,26)

A2O INPUT AMPL ASSY
i6Tzis--eo'i?j

PART OF A2

|=fii' r----\I loscl-I L____.itit---

(RATIO HF
INPUT)

/

FREO OR
PERIOD SIG

l@sa-- ssl------
coARSE I ! reuP
FREoADJ I ISENStNstDE. I r------- I lovrru xEarEr

\ ix;;'-t\cZ t -ri cKT i

LTI PLI ED SIG WHEN M



g_9llc_u_lE____ --1
A9 l

A22 GATE CONTROL ASSY (5243A- 65R)

ra
L_____- ------J

L------ --------J

11,[Et-sJ"r.i
-J_r--->er" 

Y '
'' tvt,.) q3g1g

(R-8 t/2)

PART OF A3

sYNc "l i -- -.-"'f L= i----:::; trro A23 ---------''l isreenrnc AMeL i i 1i I(3) 
"l i--. i--t!(, 

-'---' i iF-..-i;-,-,-,iitj>i ]-
ffi1.'-\--'1 i-.i Fjl i i I I,ynie.oenrue fut't-]{.;i+:iiiiitirL*lo ,
GArE rNHrBrr .letzs)-t: i----.1-.i-.i-------r i I I r

Js(r6)4!r-qq[r-"^".'-r iii i i i I

:=::----'r ASSIA

F-"di -c:___,f;,''

PART OF A5

A5SIA C) I(F-lt) i i

iitiiliil
L L l'*i

GATING SIG

=i::iii,r It

OVEN HEATER
AMPL

QI
2N il838

jj
c3

6-too "rA-Wd-ryloj

PART OF

ASSY (

-l 

tMnz loMHr A28 loo KHz

l------1-----t--ir4 I -[*g4^;ld*firt if:li: "its'.*lo

A29
(

lO KHz

DOA
MED
FREQ
ADJ 52r2A -65C

+ro

MULT ASSY
5243A- 65C

xto
.J6 (25,5O)

IOMHz

3
Pq

EE
r"H
E.,,

/ lroNxzrl
| 

----+, 
/, IlJ--e i

I +----9 '
l--+lO
lJ---+rt
lJ--zr
\J;;""i
I J----zq IlJ-+25 i

I J---+ze I

| -l--zz i

| -1---+ 2e i

\_1-+ 2s 
i

IMH2\

lrt

roxxzlf Fti
i L{".i
i r'j
!i

---l-a---
I7 126

L-r. I Lr.:1,)'1 l--i,tl
tlr------------4

FREO OR
PERIOO SIG

GATE TRIGGERING

TO J6
(48)



CONTACTS CLOSE MOMENTARILY
YYHEN A2SI OR A3SI IS OPERATED

&t 'rr. A2SIA
" (R-2t/21

A2SIA
(R-3t/2)

;.,\i *.".4 .r (R-lO) Jtt Qzl
lNHldlT SIG
FROM DRd rssre

i tn-gt

PART OF A2 PART OF 43

TO 53
(OPEN AC LI

MAX CCW)

tr

A29- 6oI'-
52r2A -65C
_:ro _

\28 |

dDA- -tizra-eooslo-

A3l loo.Hz

DDA

A32 loHz

DDA
52r2A-65C

+ro
2[-str

52t2A-65C
+ro
rl 6

A34
io-a

52r2A-65C
+ro

A 35 TIME BASE

ot245 - 0 -7ABC0€

CONTROL ASSY ( s243A - 65J)



Section VII
Figure 7-2

Jtt (221
lNHldlT SIG
FROM DR

A3SIF M

Ll19l{-.---'';'oosr F 
-

i) (F-9)

PART OF A3

ASSY ( 52434 - 65J )

il
l+r
te
I
I
Ll\

IL
f'ut
I
I

J

22
I
Lf\.-t,"

I 21 _sl s llllc9Q [rllqssv r *A_- ss-]

lsArrPr-E RArEI

PART OF A5

TO
J6 (44)

TO 53
(OPEN AC LINE

MAX CCW)

: f---s:Fos --l !'-L-.i se"r_eir"on i----.i e-'>+-l-{ us, i___:y[?l __,r_; L-.. i : r^.i.i,?]'_t32 toHz A33 lHz

DOA DDA
?a-65C 52r2A-65C.to +ro

rl-ef

A34 .lHz

DOA
52r2A- 65C

+lo

REFERENCE
DESIGNATIONS

COPYRIGHT 1965 BY HEWTETT.PACKAND COMPANY

Thir drowing ir intondod for thr oporotion
ond mqintononcr of Howlrtl-Pockord rquip-
mrnt ond it nol to bo urod othorwir or
rcproducod without wrin.n conr.nt of thr
lbwbil.Pockord Compony.

Figure 7-2. Block Diagram
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Figure ?-3

AI INPUT SWITCH

7-5/7-6



Model 5245L

AI

02349- 1
o52a5 -A-aO

NOTE S

REFERENCE DESIGNATIOTIS WITHIH THIS
ASSEMELY ARE AEBREVIATEO. ADD
ASSEMBLY DESIGNATION AS PREFIX TO
FORM COMPLETE DESIGNATIOI{

2. UNLESS OTHERWISE INDICATED,
RESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS

3.EACH SWITCH SECTION SHOWN IN MAX CCW POS.

4.PICTORIAL D]AGRAM AS SEEN FROM FRONT OF
SWITCH (KNOB END), REAR SECTION PROJECTED
THRU WAFER

5. NUMEERED TERMINALS IN FUNCTIONAL SWITCH
DIAGRAM CORRESPOND WITH NUMBERED TER-
MINALS IN PICTORIAL DIAGRAM

6. REFER TO NOTES ON OVERALL DIAGRAM FIG 6-
FOR ABBREVIATIONS

7.AIS2 SHOWN IN PRESET POSITION (MAX CCW)

REFERENCE DESIGNATIONS

NO
PREFIX

AI

cl, l4

Jl,2

c t- 7
cRr- 5

L t-2
R l-il
s 1,2



IN
s

Al INPUT SWITCH ASSEMBLY ro:

AISIB

220K

FROM
J6(2)

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I-r

f.=-rr'*r"t I

I tvolrs nmst 
I

l- LEvEL +l

t-rl
l.lo o oILl

.@olpure-r'l

t-r€i,r't.* I

I tvours nust I

I cHEcK I

E
tI
E]

t PLG-rN-l

rrort $

REAR O

JIE
E-I

.o22UF
(MOUNTED ON CHASSIS
NOT PART OF AI)

o
o
o
o

Azt
(GC6)

o
o
o
o

A35tC
(F-3)0

0

[,*o*,
I

I

I

I

Foz
?

I

I

II nean

t
2 t/2

2 t/?

2 t/2

tuzQ I
TIEPOINT I

,*o" rl,r,l

A35r0
( R-e r/2)

-J I



INPUT SWITCH

ltstB

ASSEMBLY (osz45-6ot6) (NorE r)

(F-3)

A2r(GC2)

220K

FROM
J6 (2)

7
TIEPOINT

I

--J- -
I

A2t
(cc6)

ol
A35tC

O (F-5)

o
o

o
o

o
2 t/2

_ -J _ _ COPYNb T IoSG BY HEILEIT-PACIARD COIPATY
I

SHIELD

I

I

I

| ,n

ll
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

-t- -)

:r I

1
AASID
R-9t/21

,l 7it- o
o

A35ID
(F-l) o

ih

o52rt5.

Figr

I NPUT
srG

, roo

'Tre
ds lE
l*.
fr+
=

220K
I

tuzQ I
TIEPOINT I

,*ou ri,.,l



o
o

PLUG-IN
OUTPUT
FROM
J6 ( t, 26)

PLUG-IN
OUTPUT
FROM
J6(r,26)

Section Vtr
Figure ?-3

Figure ?-3. A1 krPut Switch

7-5/7-6

o

Y

I ____J
feneserJ | ', i

COPYRIGHT 1966 BY HEWLETT-PACKARD COTPAiIY



Figure 7-4

A2 TITIE BASE SWITCH

7-7 /t-a



Model 5245L

(NOTE C)

IOO Hz
VERTICAL .ZV/CM

NorEs swEEP 5MS/CM

t. UNLESS OTHERS'ISE rnOtcareb:
RESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS

I KHz
Z, EACH SgITCH SECTTON SHOWN tN MAx VERTTCAL .ZV/CM

ccw PostrloN swEEP .sMs/cM
3. PICTORIAL DIAGRAM AS SEEN FROM FRONT

OF SWITCH (I(NOB END ); REAR SECTION
PROJECTED THRU WAFER

4, NUMBERED TERMINALS IN FUNCTIONAL
swrrcH DTAGRAM coRRESpoND wrrH l0 KHz
NUMBERED TERM]NALS lN ptCrORtAL VERTICAL .ZV/CM
DIAGRAM SWEEP sOA/S/CM

5. REFER To NoTEs oN oVERALL OIaeRau
FIG.7-2 FOR ABBREVIATIONS

6. UAVEFORTS SHOryil WERE OBTAIIIED WITH
Furrlcrlot{ swtrcH AT UANUAL srAir, too KHz
sENslTlvlTY SWITCH AT CHECK. OUTPUT VERTTCAL .lVlCMSwlTcH wAs ROTATED FROM l0o CPS SWEEp 2UStCmPOSTTToN TO IOMC POStTtON

I MHz
VERT]CAL.IVICM
swEEP ,5SS/CM

A2

0234 9- 1
052.1 5 -A- 4l

\ \-a a a a

1 I r
I_ J

I r I
t l L

\ lr r A 1
ty \ L U



A2SIA+ A2SIB+ A2SrC+

il

il

(
I rrort
I

I

i
Go

i
I

I

I REAR

t

lrrME-BAsE I

f'.'s I fr,ns I
J-.rs lo - - olr"s I

I o]-o (n o lrous I
I ros lo <U o Irus I_o o,

fExr l" " [rus I

A2r(GC4)

alsrctn-gtJ
J6 (4o),

ArsrA (F-2 r/2)

A35(GC29)

A35( GC 28)

A35(GC27 ),
ArsrA (F-2)

at7 (r4)

A23(e)

I

e
65

+ +29
lG^=6
kr + 9<^
{.I3-3
E;tPE

a35 (GC2r) A9(MU CONT J()

35(GC22)

A35 (cC23)

A35( GC24 ) a3srE(F-3)

a35 (GC 25 ) A6(DP CONT O)

A35(GC26) A8(DP CONT I )

- t5v AT (13)' A9(MU CONT MC)

A8 ( 0P CONT 4) A8(DP CONT O)

A8(DP CONT 3) A 35 rE (F- 4)

A8(DP CONT I )

A8(DP CONT O)

A8( DP CONT 2) A8(DP CONT 2)

A9(MU CONT'C)

A8( DP CONT 4)

A8( DP CONT 3)

A8(DP CONT2)

A8 ( DP CONT I)

A8(DP CONT O)
FRoNT il

REAR il

I Cj)EL?
I

lrrNe sasel I r

fEXr l- Lro
----t

lrE_l +

[--l +

f-:i-l---*
lE;s-l-
lTfrFl.+
lT3]----..-..-+
l-ioFl.-------.-------_
[r,sl-
f:irl----+

5r A35 (GC22)

6r A55 (cC23)
7
O+ 435(Gc24)
Ir A35(GC25)
9r A35(GC26)

19 - rssrcczz).r TrE PotNT ArsrB(R-s)
il
O+ A35(GC28)
t2
O+ A35(Gc29)

00)

(il)

J

zo
F
C)z
h ,NO CONTACT ON

OETENT; CONTACTS
CLOSE MOMENTARILY
WHEN SWITCH IS
OPERATED

A23 (9)
MANUAL RESET

o

o

o
2l/2
O-l

evdlH
QvillH

LlstMu coirr Mc)
o

o
9
O-
rol
O{+
a ll
(9)tl
oJl
00) I
o-J
(8)

(s)

(ro)
G-

L5
IMH

tfl
Iu

lrl
6r'
:o
G
L

IE
tc)

ot
+



A2SrC+ A2SI D+ A25I E+ A2SIF
..Ct

A8(DP CONT O

ASStE(F-4!

rE(OP CONT I

18(oP coNT o)

A8(DP CONT 2)

I

A9(MU CONTX)

A8(DP CONTO) A8-l
(0P coNT 5)

(0P coNT r ) A8
(DP CONT 2)

A8i-A8{DP CONT 2) (oP coNT I )

A8 (DP CONT O} A8
(DP COilT 0)

A8(DP CONT I I A8
(DP CONT 2)

A8(DP CONT 4)
A8(DP CONT 3)

A8(DP CONT 2)

ASSrE(F-6) A8(DP CONT 4)
A8(DP CONT ?) A8(DPCONT 3

ae( op corr zt.J

A8(0P CONT t)

e\-A8(DP CoNr O)

A8(0P CONT r )

A8(DP CONT 4)
A8(DP CONT 5) -

A8(OP CONT 3)

A3SrE(F-7)

A8( DP CONT 5)

A3StE(F-8)

(DPCONT 4)

A8(DP CONT 5 )
A8 (DP COiIT 6)

a!sto ( F-4)

A9 (MU CONT

A8(DP CONT I)

A8 (DP CONT O) A8(DPCONTO)

A8 (DP CONT I ) A8(0P CONT 2 )

a3st E (F-9) A8(DP CONT 5)
A8(OP CONT 2) A9(MU CONT US)

r*)
T4)

r3)
Tal

Tt)
ir O)

f9+-
I14-i lro-r i 5
;r! i G--+
t-ril I o

A8(DP CONT O)

A9(MU CONTI+)

A8(DP CONT O)

A8(DP CONT I )

A8(DP CONT 2)

A8(DP CONT O)

A8(DP CONT I)

A8(DP CONT2)

A8(0P CONT O)

A8(DP COXT r )

A8(DP CONT 2 )

o

o
IG-+ A8(DP cor{T o )
9O-+ A8(DP CO1{T l)
lo
O+A8(DP CONT 2)
il
o<A8(OP CONTO)
t2r A8(DP COI{T l)

I

O-+ A8(0P COilTZ)
2
O--+ 4g1gP CONT 3)

I
I

I

I7t6
r_+:r++ Ag(Dp coNT J)
I

o-i o

=i,'1il o

iEo:< to
l- g+ A8(DP CONT 2)'o il

I o'< AS( DP CONT O]
t2G+ A8(DP coflr I )
IG+ A8(DP COIIT 2)

&* ortor coilr 3)
3
o+ As(opcoilT4)

A8(DP CONT I)

A8 ( DP COI{T 2 )

A8(OP CONT 5)

A8(0P CONT 4)

A8(DP CONT 5)

r+O-+ A8(DP CONT 5)
I

dao
5so
9 r.r

,LG o
;r)
:<oi:
+G Onz

f A8(0P COiIT 3)

E- oetot coilr 4)
4O-+ AE(DP CONT 5 )

5O-+ 1g1pP COrlT 6)

A8 ( 0P CONr 4)

:= i6lo i G+>nr

o-G
OrOr
rt-r5
n Ut,>rto<
:-=
+o
c
I

o

o

o

o
l?O.+
IO-+
2O-+
3O--+
4O--+

;?
-t.l!
Po

>gl
P?
:I?o

G
L

o<i7N-^ t G+
--L r+ol- i g

E@lG+
L-

9O+
roO-+
llO+
t2
O-+

O-
(ro) I
o-a

Las rxr.

A9 (II

A9 (TIJ

(xr

A9 (XU

A8(DP CONT I )

A8 ( oP COilT 2)

A8 ( 0P COI{T O)
(Ht

dao
?5L
5A 't^,.; ,hEGa
' tzllo{

tO L+ A9

(9)

001

(8)

(s)

0_ol

Otz.lt-O-l^



A2SIF

-9
A2S IG

-Ct
A2SIH+

'5)

F-g) A3SIO ( F-4)

Drr 4)

A9 (MU CONT US)

A9(MU CONT US

4 A9(MU CONT SEC )

A9
(MU CONT mS )

(MU CONT SEC)
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REFERENCE DESIGNATIONS
WITHIN DECIMAL POINT ASSY
ARE ABBREVIATED; TO
FORM COMPLETE DESIGNA-
TION,ADD ASSEMBLY DESIG.
NATION A8 AS PREFIX TO
INDICATED DESIGNATION

+ 20v + zOV
FROM A5 (8)

cR2

cR6

cR t3

A DECV oes

- l5v
Rlt
t2c

Rt6
68K

cRl

+2

\
LEI
slr

- r5v --r- r5V
FROM A7 (t3) 

|

AB DECIMAL POINT ASSY (sz43L-65A)

t.

NOTES

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS

INPUT OF + ITOV FOP DP CONTROLS
AND MU CONTROLS IS REOUIRED
TO TURN LAMPS ONi SEE TABLE
ON OVERALL DIAGRAM SHEET I

FOR COMPLETE DESCRIPTION

COMPONENT
DOT

2.

REFERENCE
DESIGNATIONS

PREFI X
A8

PREFIX
A9

cRr-t8
DSz- 9
Rr-20

ct
cRt- t2
DSIO-I5
Rt-16

DELETED: A8CR4, CRI4, CRIT
A8DS2
A8Rl, R2

(5243L-65A), FROI
DIODE CATHODE

DSs DS6 DS7 DS8

DP CONTROLS



DECIMAL POINT
DESIGNATION

A9 MEASUREMENT UNlTS ASSY ( 5243L

DP INFO
TO DR

@
J
o
FN
2vl
OF()O

zt-
=

+20V

REFERENCE DESIGNATIOI
MEASUREMENT UNITS AI
ABBREVIATED i TO FORI
DESIGNATION, AOO ASSE
DESIGNATION A9 AS PI
INDICATED DESIGNATIOT

+20v
FROM A6 (8)

-t5v
FROM A7 (I3)

rL-65A)

'IPONENTDOT
LOCATION
INDICATES

GROUNDED tsY
MOUNTING SCREW

DStO
DS lr
DS t2
DS13
DS t4
0s 15

(5243L-65A), FROM
DIODE CATHODE

DS5 DS6 DS7 DS8

FRONT

DS9

COMPONENT LOCATION (5243L-658).
FROM LEFT

DOT INDICATES DIODE CATHODE

\--1,-/
MU INFO

L-\,-'l

MU CONTROLS

coPrltG

Tt*
ar*
nl
?q
Hrr
521

+20v
- r5v

DP INFO B

DP INFO D

DP INFO C

I-
E\
o
tr,o

(r,
a

OUTPUT TO RECORDER

LIGHTED
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o
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o
o
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o
o
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o
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A9 MEASUREMENT
l-

UNITS ASSY (s24sL - 658)

:@ RI
5rK

R2
IM

I

I

MU INFO
TO DR

-tsv

R3
5tK

+20v

COMPONENT LOCATION (5243L-658),
FROM LEFT

DOT INDICATES DIODE CATHODE

MUINFO a o -

REFERENCE DESIGNATIONS WIT}IIN
MEASUREMENT UNITS ASSY ARE
ABBREVIATED; TO FORM COMPLETE
DESIGNATION, ADO ASSEMBLY
OESIGNATION A9 AS PREFIX TO
INDICATED DESlGNATION

@
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- t5v

Rt3
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R4
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I ll
,)
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o
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=
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I
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I

+l7Ov 4l r+t7ov
FROM A6(I2)

-t30v

+20v

- r5v.

- t30v
FROM 46(I5

alo.Al t, At2, At3, At4 DECIMAL COUNTER ASSY (sztzL-4A)sEE NorE
RI

-t50v
DSIA
NE-8I
(Vl,J. R )

- t30v

-130V
R6
390 K

ost B
NE-8I

DSz A
NE-8I 5Jo* 1R:1:,

A);
('*:i){ 

A e)('S

lsdri'iR:erzr

TRANSFER
INPUT
FROM

SIGNAL
INPUT
FROM

PRFf,^EDtNG 7
DCA

GATE
INPUT
(NC)

I

RESET
INPUT

- tsv
Rt3
56K
-r5v

R37
z5o0
lt/z wl

R(
ta

u/2

..J
rro 

[_

R38
43K ,c6

ilo

R36
3,900

+20v

\- BINARY B -/ + 20v

FROiI AZ3 (8)

NorEs A
TO JII

I. REFERENCE DESIGNATIONS IN PARENTHESES INDICATE LIGHT DESTINATION
FOR DSI- DS4; LIGHT SOURCE lS NOTED NEAR EACH Vl SECTION.

2. REFERENCE DESIGNATIONS WITHIN DECIMAL COUNTER ASSY ARE INCOMPLETE;
TO FORM COMPLETE REFERENCE DESIGNATION, ADD ASSY DESIGNATION
Alo, Ail , Al2, Al3, OR At4, AS pREFtX TO |ND|CATED DES|GNATIONi
ASSY DESIGNATION IS SHOWN ON OVERALL FUNCTIONAL SCHEMATIC

3. UNLESS OTHERWISE INDICATEO:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

FoR ost-0S4, sEcrloN A LIGHTS oN "ll
sEcloN B LIGHTS oN "o."

FILLED SOUARE (I) INDICATES CONDUCTING
ELEMENT FoR DEC|MAL "o' (Bco "ooool')

6l
BCD OUTPUT 8CO OUTPUT

B
TO JII

5.

I

VI PHOTO CONDUCTOR PLATE

Ril
56K - r5v

R26 R29
7,5OO 7,5OO
( r/zrY) llzwl

RZz ?47t< \- BINARr A -/ *rlu

R23 T39oo t nzc
R343,9oo I nss

cR 9 -l-looK
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:iMAL COUNTER ASSY (52t21-4A) sEE NorE 2 ( sERtEs 4ot)

VI PHOTO CONDUCTOR PLATE

WAVEFOI

I

I

QI COLLECTOR -.+
INPUT TO Q3-Q4 +

05 COLLECTOR

INPUT TO 08

e3 coLLEcroR * iiia-j
TNPUT TO O5,Q6,Q7--+ l\_|.-l--i

IvlK
E

e? coLLEcroR + [-l--T--|
oUTPUTATPIN4 -r I i I(AFTERCLIPPINGa -!ff
D|FFERENIAflNG)iiii
e8 coLLEcroR ---+ #|

FEEDBACK TO Q3.06..-+
ANOOUTPUTATPIN5 i i i i

-r30v

I I IANOOUTPUTATPTN5 i i i

_l l

Ds4A 
-'T:, os4B INE-et f 3eoK lNe-er Icf"f e 

I

R7
390 K r R:i3,

DS3 A
NE.8I
(vrA,c,E)

DS3 B
NE- 8I

(vlM,P) - -

-QB
D} 9:l)ao

I

I

Rt7
56K
-l5v

R60
7,500
u/2wi

R6t
43K act2

200

+ 20v

- BINARY g 
-r + 20v

R43
roo K

l4
BCD OUTPUT

Dio Jil

\_ BINARY C _/

BCD OUTPUT
c

TOJII

s4, sEcrtoN A LlcHTs oN "11
LTGHTS oN "o."

rrne tlt tNDtcATEs coNDUcnNG
oR DEcIMAL "o' ( BcD 'oooo!')

15 EY HEWLETT-PACKARo coMP^NY

1\)

PHY S I CAL

A. CONNECTION TO
R2, Vl

LAYOUT

B. LAMP PHOTOCELL

ORN

BLU

BLK

RED

GY

WHT

vro
BRN

GRN

YEL

:Tl E
POINT

c

e

B

B

D

D

A

A

CHOR
NC)

R2
COMMON

(

COMMON
(GRN)

Rt3
56K
-l5v _ I 5V

R37 R40
7,5OO 7,5OO
lt/? wl lt/zwl

Rt5
56K
-lsv -t5v

R48 R52
7,5OO Z5OO
ul?Wl utzwl

R44
47K \- BTNARY D 

-/

-lqv I cRr2

+ 2OV ct3
240

cR t3

+
R55
tooK

4 LINE CODE
19.-, 1-*)

RELEVANT STAGES

Figure ?
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Figure 7-9

WAVEFORMS

DS3 B
NE- 8I

DS4A
NE -8I
(vtG,T )

R9 Ds4B
39oK INE_Bt

I

I

9:l)ao c} (u'T''te

Rl7
56K
-r5\

R60
7,50O
u/zwi

SIGNAL
OUTPUT
TO NEXT DCA

REFERENCE
DESIGNATI ONS

ct- t3
cRr- 13

DSr-6
or-8
Rr-62
vl

INARY D _/

PHYSICAL LAYOUT

ilT'ECTION TO B. LAMP PHOTOCELL
R2, VI MATRIX

.TrE c
POrNT e

R2E
COMMON

\- BINARY C -/

OM ITTED:

R3,4 ,5
DS5

o52.(t-0 - tt -ABco

Figure ?-9. A10-A14 Decimal Counter (5212L-4A)

1-L1

R55
rooK

Rs6
47K

BCD OUTPUT
c

TOJII

B

D

'ANCHOR =(Nc) u

A

VI I
COMMON

(GRN)

OI COLLECTOR

INPUT TO Q3.Q4 ..+

03 COLLECTOR

INPUT TO O5,O6,Q7+

Q5 COLLECTOR

INPUT TO Q8 .+

Q7 COLLECTOR .+
.gllll_ur NI_P.t.{-e - _-+
(AFTER CLIPPINO A
DIFFERENTIATINO)

Q8 COLLECTOR +
FEEDBACX TO 03-06+
AND OUTPUT AT PIN 5

5V

4Y

R48 R52
7,5OO Z5O0
ltl?wl il/2 w)

13?fi3

-lqv I cRr2

+ zgv Cl3
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Figure 7-10

Aro-Ar4 DECrmAr COUNTER (0521 2-6002,6003)
oPTtoN o2,o3

?- 19
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Model 5245L

REFERENCE DESIGNATIONS

OMITTED: DS5
R3-5

2.

3.

4.

5.

NOTES

UNLESS oTHERWISE INDICATED: 6.
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

REFERENCE DESIGNATIONS IN PARENTHESES
INDICATE LIGHT DESTINATION FOR DSI-DS4.
LIGHT SOURCE IS NOTED NEAR EACH VI SECTION.

FOR DSI- DS4, SECTION A LIGHTS ON " I"
SECTION e t-tcX-fS Ot't'nOu

FILLED SQUARE ( I ) IIIOICATES CONDUCTING
ELEMENT FoR DEcIMAL "o" (BcD "oooo',)
OUTPUT CODE:

oPTtoN 02: t= +t8v, o = -8v
OPTION 03: l= - 8V, O= +t8V

THE O52I2 -6002 DCA'S ARE USED IN OPTION
02 tNsrRuMENTs. THE o52t2 - 6003 DcA's
ARE USED IN OPTION 03 INSTRUMENTS. THIS
scHEMATtc ts FoR Borx Dca's. THE AssEMBLtEs
ARE IDENTICAL WITH ONE EXCEPTION. THEoprtoN 02 Dca's (052t2-6oo2) wtrH A ', 1,,
STATE POSITIVE BCD OUTPUT HAVE RESISTORS
MARKED WITH A DOUBLE ASTERISK (**)
CONNECTED TO COLLECTORS AS SHOWN BY_ + _ + _ LINES. THE OPTION 03 DCAIS
(O52I2- 6003) WITH A ''I'' STATE NEGATIVE
8CD OUTPUT HAVE THESE RESISTO'RS CONNECTED
TO OPPOSITE COLLECTORS AS SHOWN BY_ 

- LINE.

TRUTH TAELE

I

I \_-

WAVEFORMS

Aro - At4

c r- t3
cRt - 14
DSI_ 6
LI
Q r- 8
R t-64
VI

DIGIT
4 LINE CODE

RELEVANT STAGES

VI
BI NARY

D c B A D c B A

o o o o o KPRT

o o o I FMOT

2 o o o HNRT

3 o o I EMQT

4 o o o JPRT
5 o o I DLQT

6 o o GNRT

7 o CLQT

8 o o o BS

9 o o AS

Ql COLLECTOR +

INPUT TO O3-Q4 +

Q3 COLLECTOR +
INPUT TO 05-Q6 +

05 COLLECTOR +

INPUT TO Q7 -+
FEEDAHEAO FROM
OI COLLECTOR TO +
08 BASE

COLLECTOR Q7
OUTPUT AND-BIAS +
TO DIODE IN Q3-Q4
INPUT CIRCUIT

05245 -D - 52

02349-1
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.- BINARY D 
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Figure 7-10

F1248BCD ( O52t2 - 6002) sERtEs 4t5 opTtoN 02-t248qCD ( 052t2 -6003) SERTES 4t5 OpTlON 03

-

IGITAL INOICATOR

\ u't/o

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE AEBREVIATEO. ADO
ASSEMELY OESIGNATION AS PREFIX TO
FORM COMPLETE OESIGNATION

ct3
o.tuF

VI PHOTO CONDUCTOR PLATE

R9 OS4B
ssoK 1 NuE-81
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too K

fo
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-

__l
- r248 gco
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).
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l4
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OUTPUT
c

Figure ?-10. A10-A14 Decimal Counter (05212-6002,6003)
Option 02, 03
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Model 5245L

2.

NOTES

UNLESS OTHERWISE INDICATEO:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

FILLED SQUARE (I) IHOICNTES CONDUCTING
ELEMENT FOR DECIMAL,.O.' (BCD "OOOO"):
FOR DSI-DS4, SECTTON "A" LIGHTS ON "1"
SECTION 

..8,. LIGHTS ON .'O,'.

TRUTH TABLE

DELETED:
DS5
R3-5

PHYSICAL LAYOUT
(PLATE O4O-3)

A. CONNECTION TO B.
R2, VI

LAMP PHOTOCELL
MATRIX

ORN

BLU

BLK

RED

GY

WHT

vto
BRN

YEL

GRN

TIE
POINT

R2
COMMON

ANCHOR
(NC)

WAVEFORMS

QI COLLECTOR +

INPUT TO Q3.Q4 +

Q3 COLLECTOR --+
TNPUT TO Q5,Q6,Q7--+

05 COLLECTOR +
INPUT TO Q8 +

07 COLLECTOR +
ourPuT AT PtN4 _r

(AFTER CLIPPING A
DIFFERENTIATING)

Q8 COLLECTOR +
FEEDEACK TO Q3-06--.+
AND OUTPUT AT PIN 5

REFERENCE
DESIGNATIONS

DIGIT
4 LINE CODE

(Q=-,1=*)
RELEVANT STAGES

VI
BINARY

D c B A D c B A

o o o o o HPS

o o o I DMR

2 o o o FNS

3 o o I BLR

4 o o KQT

5 o I JQT

6 o o GPS

7 o I CMR

8 o ENS

9 I ALR

02349- 1
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Al5 Al6 SMHz DECIMA

+20V

+20V
FROM A6(8)

TR
INPUT

FROM A3SIE
(R-8 r/2)

NE-8I
(vtK, s)

trA

R7
390K

BINARY B _.

DS 28
NE -8I

(vtM, P)

BINARY A 

-

c9 -lcro lR3447 T2oooltoo

) BCD OUTPUT A
TO JII
At5 (5)
At6 (3)

AI5 INPUT A16INPUT
FROM FROM
At6 (t0) At7(4)

(A16 NC) (Ats NC)COPYRIGHT 1966 BY HEWLETT-PACKARD COMPANY



Al5 A16 SMHz DECIMAL COUNTER ASSEMBLY (os232-60ro)

\\
VIF
c

\\
VINBl

vr PHoro coNouqroR PLAIil

DS28
NE -8I

(vlM, P)

R20
2200

DS2A Ds3B
R7 NE-8t NE-81 I39oK (vtL,N) (vlD,Q) 

-f'dl
-rsv -lsv

R23 R24
2700 2700

BINARY D 

-,

BINARY I 

-.

r853 -OO34r853 -O034
Q4

t853-OO34

18K ? 39OO

)rxeur
noM
t6 (to)
6 NC)

416INPUT
FROM
At7(4)

(Ats NC)

-BINARY 

C-

Figure ?-LL. A15



:MBLY (05232-6oto)

-

REFERENCE OESIGNATIONS IVITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY OESIGNATION AS PREFIX TO
FORM COMPLETE DESIGNATION

o!?a5-D-50

Section VII
Figure ?-11

OUTPUT
AI5 TO
At4 (7)
416 TO
At5 (7)

vr Plroro coNDgos Pl4lil

DS 38
NE-8I

(vtD,o)
DS 4A
NE -8I

(vlG, T)

R22 R25
2700

R43
lro

.clz-56

27

+20v

R54
tooK

+20V

-rsv

- tsv
FROM A7(I3)

BCD OUTPUT C
TO JII

At5 (30)
At6 (28)

Figure ?-11. A15, A16 5 MHz Decimal Counter (0b2g2-6010)
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Figure 7-12
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Model 5245L

REFERENCE
DESIGNATIONS

OMITTEDs DS5
R 3-5

L

NOTES

UNLESS OTHERWISE INDICATED : 6.
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

REFERENCE DESIGNATIONS IN PARENTHESES
INDICATE LIGHT OESTINATION FOR DSI-DS4.
LIGHT SOURCE IS NOTED NEAR EACH VI SECTION.

FOR DSt - DS4, SECTION. A. LIGHTS ON " 1" ;
SECTION B LIGHTS ON ''O''

FILLED SQUARE ( I ) tNOtCATES C.ONDUCTING
ELEMENT FOR DECIMAL ''0..(BCD "OOOO")

OUTPUT CODE:
OPTION 02: l=+18V, 0=-8V
oPTloN 03: l= -8V, O= +l8V

THE 05232-6002 DCA,S ARE USED IN OPTION 02
INSTRUMENTS (,'I''STATE POSITIVE 8CD OUTPUT).
rHE 05232-6003 DCA'S ARE USED IN OPTION 03
INSTRUMENTS (..I.. STATE NEGATIVE BCD OUTPUT).
THIS SCHEMATIC IS FOR BOTH DCAS. THE ASSEMBLIES
ARE IDENTICAL WITH ONE EXCEPTION, THE OPTION 02
DCA'S (05232-6002) HAVE RESISTORS MARKED WITH
DOUBLE ASTERISKS (**) CONNECTED TO COLLECTORS
AS SHOWN BY - 

+ 
- 

+- LINES. THE OPTION 03 DCA.S
(O5232-6003) HAVE THESE RESISTORS CONNECTED

TO OPPOSITE COLLECTORS AS SHOWN BY 
- 

- 
-- 

_
LINES.

2.

3.

4.

WAVEFORMS

TRUTH TABLE

DIGIT
4 LINE CODE

RELEVANT STAGES

VI
BI NARY

D c B A D c B A

o o o o o KPRT

o o o I FMQT

2 o o o HNRT

3 o o EMOT

4 o o o JPRT

5 o o DLQT

6 o I o GNRT

7 o I CLOT

8 I o o o BS

9 I o o AS

Ql COLLECTOR €

INPUT TO O3_Q4 +

Q3 COLLECTOR €
INPUT TO Q5-Q6 .4

Q5 COLLECTOR .+

INPUT TO 07 +
FEEDAHEAD FROM
AI CbLLECTOR TO 1
Q8 BASE

COLLECTOR O7
OUTPUT ANO BIAS
TO DIODE IN Q3-04
INPUT CIRCUIT

05243-0-54

02349-1



AE$16 DECTMAL (

+ l70v

-130v r

TRANSFER
INPUT

- t5v

SIONAL
INPUT

NC

+20v

RESET
INPUT

+ 20v
r--[

VIL

c

R7 DSzB
3eox a l'u503{rt

VIB
A

vts
D

oslA
NE- 8I
(vtA,Q)

Af fo

c2
27

R20
t2K

c3
56

Rt8
9to

R6 DSIB Ds2A
se.x a i"F,;?h fut'i?l,*,

-BINARY 
41

tc

Il-

c6
33

I

cRt4

I

l2O r

I

I

I
I

-+-+
+t248BCD -t248BCD
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EJ\|6 pEclMAL qo! +r248BCD (05232-6002) SERIES 504 oPTTON 02
NTER ASSEMBLY -rz4sBcD (oszrz-eoog) sERtEs oo4 oPrtoN 03

DS6 OIGITAL INOICATOR

";-)c
-'l

I

I

I

I

I

I

I

I

I

J

t;
I lsser
I lsser

l 
r.*

\\
I

PHOTO CONDUCTOR PLATE

RB DS3B OS4A
r5ox 1 ltuF*l'I,r, l"q';i'

eeDf
Rz DSZB OS3A
3eoK ; l*u5o3J,r, ItuF,nl.i,.,

/- BINARY C 

-

I

I
I

i
I

I

-r- r <ts --J+|248BCD I -|248BCD

R9 DS4B
3eoK a NrE-81

sEINARY B 1

I

xnt

-t248BCD

R3+* *
tooK

-+
.raBcD

OUTPUT
B

BCD OUTPUT
c

+- +
+t248BCD

.J
-r248BCD

BCD OUTPUT
D

COPYRIGHT 1965 BY HEIYLETT-PACKARD COMPANY

Figure 1-12. A15,



Section VII
Figure 7-12

, +|248BCD (05232_6002) SERTES 5O4 OPT|ON 02
-I248BCD (05252-6003) SERTES 504 opTtON o5

-

OIGITAL INDICATOR

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADO
ASSEMELY OESIGNATION AS PREFIX TO
FORM COMPLETE OESIGNATION

VI PHOTO CONDUCTOR PLATE

R9 DS4B
3soK 1 NuE-81

_ BINARY C A

BCD OUTPUT
c

BCD OUTPUT
D

eD

Figure 7-12. A15, 4.16 Decimal Counter (05232-G002,6003)
Option 02, 03

7-23/1-24

I
4 AF
R2H
270K

4/\AF
R2J

270K

to

-{/\A-I nzx
I zzox

)'d' l (

3

\ vtxt) e

R2G
270K

-\

\*)D

"( \ vrri

)e
\\ --r( vlP

E

Ro Ds3B Ds4A
3sox 1 ltuF'rl,l,rt irF,;i'

eeof

TBINARY O-

I

+r2488C0 | -|248BCD



Figure ?-13

AI7 DECITIAL COUNTER

7 -25/7-26



Model 5245L

At7

02349 - 1
o5245-A-s



r.,,t
tuF'l

I

2,

c25
.orgF

?.

NOTES

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE I N PICOFARADS
INDUCTANCE IN MICROHENRIES

FILLED SQUARE (I) INDICATES
CONDUCTING TRANSISTOR
FOLLOWING RESET (BCD=OOOO)

REFERENCE
DESIGNATIONS

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY

-t5v
FROM
A7(t3)

INPUT
FROM

A2l(2e)
(MAIN
GATE)

A2SIA
( R-3 r/2)

(COND AT GATE A
1,3,5,7,9)

R9
4700

q
q

-.u E
N

)

o{q
ro-

co-

@-

rf-
$l

I
Rt2
330

c5
270

-t5v

\- pglp- TSgp g 
-/

- l5V CRz L4
t.o

-r4v -r4v

R7
33

-t4v -t4v

Rt4
loK

ct
rooo

o'irt?lr-,'frrFTi6

c2
rooo

LI L3
.47 .47

NO
PREFIX

PREFIX
At7

clt- 13, t5

R8

cr -29
cRr-20
Lr-9
Qr-13
Rt -62

Bgirq FFJ, "?ooX,'.iLl 
o

A23 (8)

o52a5-0-ilaBc



At7 glc.lMAL cogIIEL NSEMBLY (s24sA-6oc)

-l5v

GATE B
(CONDUCTS AT 6,O)

o
q
@-
lf,-

$-
ro
l

@{I
I

Qlo
2 N2455

EMIT FOL

2.4.6.8

2,4,6.9,O

Ql2
2N709
GATE B

(CONDUCTS AT 2,8)

-6V

R57
750

r GATE
i,8,o) 

7

-1 I
A

-il

i

R9
4700

R27
too

o-
_o-

-.u E
N

)
R26
220

L5
3.3

R28
470

cil
47

Rr2
330

L4
t.o

Rt5
2200

5Y cRz -t4v-t4v

-l4v -t4v

I

BCO OUTPUT B
TO At8(t3)

BCD OUTPUT
D ro At8 05)05245-O - il AtC



(5245A-65C)

ot3
2N709
GATE C

(CONDUCTS AT

L7
.47

R3424O ct7
30

L5
3.3

R28
470

,'8CD OUTPUT' D ro At8 fi5)

$-
lo-

1
L

cil
47

NEI
AT

czl
82

cRt4
o
I

R40
470

R47
2700

L8
3.3

R48
470

L9
3.3R44

5l

\-p1-1p-pLoP c J

R50
toK

ct9
270

-t4v

R8
200

r- 5g;P-FLOP D J

BCO OUTPUT C
TO At8(14)

R26 R27
220 too

q
q
@{
@-

|r)
A

rooo

Q5
5tJ 2N7os

Q6
2N709

D

A5SrA ( F-8)

ct2
.or llF



Section VII
Figure 7-13

Ql3
2N709
GATE C

(CONDUCTS AT 4)

-6V

R59
750

REFERENCE DESIONATIOI{S WI?HII{ THIS
ASSEMBLY ARE ABBREVIATED, AOO
ASSETBLY OESIcNATION AS PREFIX TO
FORIT COIIPLETE DESIGNATION

OUTPUT
TO

4 At6(8)NEG
ATO

c2t
82

R40
470 R48

470

L9
3.5

L8
3.3 R44

5r

\-61-sp-pLop c J

R50
loK

c19
270

-l4V

J
o5245-O-reAtco

Figure ?-13. A1? Decimal Counter

7 -25/7 -26

I
I

o-
o:
@
F
t-
rf,
t

BCD OUTPUT C
TO At804)



Figure 7-t4
Ar 8 READOUT (5245t-48)
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Model 5245L

02349- 1
o5245 -A-2

nnt+

At8



A l8 READOU_T_ ASSY rszqsL-qer searEs_33s (NorE t)
RI

47K

R2A R2G
*2oV-{n

270
+20v

?70K
- r30v

l( vlF
c

vtN

B

DS IB
R6

390K DSIA
N E-8I

(vtJ,R)

R7
390X

'3E38, 
r os3Bne-ar I(vlK.s )

A ) r.=l _ -(vtM,P)B'} r< - ,li;ll' tD| r.-{ae

TRANSFER
INPUT
FROM I

assre{n- a 7, )
Rt4
56K
+20

R35
7500

QI
r854-OOO3

Rt8
2000

t2
INPUT

A
FROM At7(t5)

NOTES
I. REFERENCE DESIGNATIONS WITHIN REAO-

OUT ASSEMBLY ARE TNCOMPLETE; TO
FORM COMPLETE REFERENCE DESIGNATION,
ADO ASSETIELY DESIGNATION AI8 AS PREFIX
TO IT{DICATEO OESIGNATION.

2. UNLESS OTHERIYISE INDICATED:
RESTSTANCE ]N OHMSi
CAPACITANCE IN PICOFARAOS

Q2
r854-OOO3 o5

r854-OOO3

I t3
BCD

OUTPUT
Aro Jlr(r)

3. REFERENCE OESIGNATIONS IN PARENTHESES
INDICATE LIGHT OESTINATION FOR DSI-DS4;
LIGHT SOURCE IS NOTED NEAR EACH VI
sEcTroN.

4 FTLLED seuARE tIt tNDtcATEs coNoucnNc
ELEuEttr FoR DEctMAL 'o' (BcD'oooo, ).

o4
r854-OOO3

BcD rupurD
OUTPUT FROM AI7(3)

B
TO Jil (2)

o5
r854 -OOO3

AMPT

coPYllGHT t965 3Y llt

R3?
5rK

R53
toox

R25
loox

rupur B
FROM AI7(5 )

vrR I
A vr PHoro coNDucroR eLATE

+20v +20v

Rr9 R247500 7500

R20
r50K

Rr2
56K
+20V +2OV

R27 R327500 7500

- r5v

AMPLIFIER A
- t5v

AMPLIFIE R B



,-48) SERTES

--

RI
47K

ze

toK

335 (NOTE r)

DS6 (DIG]TAL INDICATOR) QI COLLECTOR +

|NPUT TO 03-04 +

05 COLLECTOR

TNPUT TO Q5,Q6,Q7---+

05 CoLLECTOR ----f
INPUT TO Q8

WAVEFORMS

PHYSICAL LAYOUT

I

vrQ

D

1,-,
NE-BI I

X'b. I

vlT
cUCTOR PLATE

o4
854-OOO3

- ,ti;ll, Iolri.-{
DSZI Bxe-qr !

_(vtB,EH)ct}r\
DS3A
NE-8 I

(vrA.c,E)vao
2^
-81
_.fi)

l+B
I

I

DS3B R8
390K

R9
390K

A. CONNECTION TO
R2. VI

8. LAMP PI
MAI

Rt3
56x

ORN

BLU

BLK

RED

GY

WHT

vro
BRN

GRN

YEL

YI?
vre

-v-rx-'vlf
-YI-vrP

vlr
- v-rr.- 

'

Yll
-v-rf '

vll
_rr9_

vlo
YtO-iri-
YIJ

-v';-
vts

c

a

B

B

D

D

A

A

REFERENCE DESIGNATIONS

OMITTED:
os5
R 3-5,23,31,39,47

cRr - I
DSr- 6
or- E
Rr-49
vt

o5 Q8
r854-OOO3

R49
tooK

BCD
OUTPUT

c
TO Jil (26)

tff
L]

R42
2000

tcD rrpur D,TPUT FROM AI7(3)I
Jil (2)

8CD
OUTPUT

D
To J il (27)

COPYTGHT 1965 3Y HEWTETT.PACKAID COMPANY

TNPUTC
FROMAIT(I)

e8 coLLEcroR + l# i i

FEEDBACK TO Q3.Q6+
ANOOUTPUTATPIN5 i i I I I . .

Rr6
56K
+20v + 20v

R43 R48
7500 7500

R44o6
r854-OO03 07

-r5v
AMPLIFIER D

- tsv

AMPLIFIER C

05245 -O - 27ABC



I

I

I

I

I

I

_l

lYro'6

f--,
NE-8r I
(VlGiT ) Izlcl

WAVEFORMS

QI COLLECTOR +

|NPUT TO Q3-O4 ----f

Q5 COLLECTOR .+
INPUT TO Q5,Q6,Q7+

Q5 COLLECTOR ----+

INPUT TO Q8 +

07 COLLECTOR +
OUTPUT AT PIN4 

-
(AFTER CLIPPING A
DIFFERENTIATING)

Q8 COLLECTOR +
FEEDEACK TO Q3.Q6.+
AND OUTPUT AT PIN 5

PHYSICAL

A. CONNECTION TO
R2. Vt

LAYOUT

B. LAMP PHOTOCELL
MATRIX

Section VII
Figure ?-14

Figure 7-14. A18 Readout

7-27

Model 5245L

02.349-1
o5245 -A-aa

)Y 
rr
c

R9
390K

- t5v

TIPLIFIER C

46
9l

-r5v

o8
r854-OOO3

R49
tooK

BCD
OUTPUT

c
TO Jil (26)

ORN

BLU

8LK

RED

GY

WHT

vro
BRN

GRN

YEL

R.5
5IK

c ft--: os.a It--- - - _ - -t. I Vii osea 
I

B l_1"_9*' I

' l-!i- -9'il-l' l-lii--o:1 I

D I Vlg osra It------__ I

o I Yl: DsrA It-_-______t
A I Vi[ os'e 

I

REFERENCE DESIGNATIONS

O1{ITTED:
os5
R 3-5,23,5r,39,47

cRl - I
osr-6
or - I
Rr- 49
vt

DIGIT
4 LINE COOE
19. -,1- * )

RELEVANT STAGES

vt AMPLIFIER
D c B A D c B A

o o o o o HPS
I o o o I DMR

? o o o FNS
3 o o I I BLR
4 o I o KOT

5 o I I JQT
6 I I o o GPS

7 I I o I CMR

I I I o ENS
9 I I I ALR

03245 -D - 27ABC



Section VII
Figure 7 -15

Model 5245L

At 8 +1248

7 -28



Figure 7-15

AtE READOUT (O5245-6OOtl OPTTON 02
1-29



I
t

Model 5245L

I

I

f .- 
NOTES

I. UNLESS OTHERWISE INDICATED :

{ RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS

2. REFERENCE DESIGNATIONS IN PARENTHESES
INDICATE LIGHT DESTINATION FOR DSI-0S4.
LIGHT SOURCE IS NOTED NEAR EACH VI SECTION.

3. FOR DSI - DS4, SECTION. A. LIGHTS ON " 1" ;
SECTION B LIGHTS ON ''O..

4. FTLLED SQUARE ( I ) rr',lOtCATES CONDUCTTNG

i TLEMENT FOR DECIMAL "0" (BCD "OOOO")

5. OUTPUT CODE:
OPTION 02: l= + l8V, O = -8V

r
I

(

REFERENCE OESIGNATIONS

OMITTED:
cRg, ro, r8 - 23
DS5
R3 -5, 23, 31, 39, 47

50, 57-61, 63
DELEIED:

R25, 33, 4t,49

WAVEFORMS

QI COLLECTOR +

INPUT TO 03-04 -+

Q3 COLLECTOR <>
INPUT TO 05-Q6 +>

Q5 COLLECTOR +

INPUT TO Q7 1
FEEDAHEAD FROM
QI COLLECTOR TO
Q8 BASE

COLLECTOR Q7
OUTPUT AND BIAS
TO DIODE IN 03.Q4
INPUT CIRCUIT

02349- 1

At8

-25
6

-il_ 7t

cr
cRr
DSt
QI
RI
VI

TRUTH TABLE

DIGIT

4 LINE CODE

(O=-. l=+)
RELEVANT STAGES

VI
BI NARY

D c B A D c B A

o o o o o KPRT I

I o o o FMOT I

2 o o o HNRT I

3 o o I EMQT I

4 o I o o JPRT I

5 o I o I DLOT I

6 o I o GNRT I

7 o CLQT I

8 o o o BS

9 o o AS

05245-D-57



Al8 READOUT ASSEMBLY +t?48 BcD (o5z4s-6oot) sERtEs 4ls (oprr(

+zov J-t.**2sy
FROM A6 (8) !

-rsv L-rsv
FRoM A7(r3)

DS6 (DIGITAL INOI(

VIS

A

R:ti, I
_ - (vtK, s)At rt=

R8
390K

R38
9t

DS3A
NE-8I
(VIA,c,E

TRANSFER E
TNPUT j
FROM

lssre t n-a|)

TNPUT t3B_
FRoM Atz(5)

IN PUT I5

Rto
56K

-r5v

VIR

A Vl PHOTO CONDUCTOR PLATE

R?'i, R:33, r
ry'{a

R:'-t, R?13, I(vtt-,t't) . (VrD,e)

zan ;? rS

Ril Rtz
56K 56K

+20v +20v

R27 R32
7500 7500

Rt3 R 14
56K 56K

+20v +20v

R35 R40
7500 7500

-r5v

AMPLIFIER A

R28
l50K

R29
5rK

-t5v

AMPLIFIER B

-l5v
AMPLIFI ER D

0r
FRoM Ar7(3) I



+r248 BCD (O5245-600t) SERTES 4t5 (opTtoN 02)

I

056 (OIGITAL INDICATOR)

COPYRIGHT 1965 8Y HEWLETT-PACK/

R9
390KI DS4A

NE-8I
(vrc,t )

REFERENCE DESIGNATIONS WITHIN
READOUT ASSEMBLY ARE ABBRE-
VIATEO; TO FORM COMPLETE
DESTGNATTON! A00 ASSEMBLY
DESIGNATION AIB AS PREFIX TO
INDICATEO DESIGNATION

R56
t20K

IB
(vtD.o lD' r.- {c

R72
27K

DS3B
N E-8I !3o* R?:t, R:1S INE-8I NE-8I

(vlA,c,E)- 
- . (vtB,F,H)

_\,7"'
+20v +20v

R43 R48
7500 7500

+20v +20v

R35 R40
7500 7500

Rr5 Rr656K 56K

CRt3 + ZOv

Qlo
t854_OOO3

+20v +20v

R7T ?47K ?zsoo

cR 14 +2ov

AMPLIFIER

R44
r50K

R45
5lK

-r5v

AMPLIFIER C

I
mo3

cl
.ot uF

Figure ?-l



L-I

Section VII
Figure 7-15

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPAI{Y

L
{c

REFERENCE OESIGNATIONS WITHIN
REAOOUT ASSEMBLY ARE ABBRE-
VIATEO; TO FORM COMPLETE
DEStGNATTON, A00 ASSEMBLY
DESIGNATION AI8 AS PREFIX TO
INDICATED DESIGNATION

R56
r20K

BCD
OUTPUT

E
ToJil(r)

BC0
OUTPUT

F
To Jil (z)

R69
tooK

R70
rooK

cRl3 + zOV

Qlo
t854-OOO3

+20v
cRl4 +2ov

r854-OOO3

Figure 7-L5. A18 Readout (05245-6001) Option 02

1-29



Sectimn VII
Figure 7-16

Model 5245L

t5

At 8 -1248

02349- 1
05245 -A- 45

?-30



READour (os 24s-6oo., "lr"["rt;:7-3r/7-32
At8



Model 5245L

REFERENCE
DESIGNATIONS

At8

c3
cRt- t9
DSr-6
Q l-il
R t-71
VI

OMITTED:
cR 9, lo
DS5
R3-5,23, 31,39,

47, 50, 62
DELE T E D:

R25, 33, 41, 49
Cl,2

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 VI SECTION

3. FOR DSI- DS4, SECTION. A. LIGHTS ON .'I" ;
SECTION B LIGHTS ON ''O,,

4. FILLED SQUARE ( I ) IIIOICATES CONDUCTING
ELEMENT FOR DECIMAL "O'' (BCD ..OOOO..)

5, OUTPUT CODE:
OPTION 03: l= -8V, O= +l8V

WAVEFORMS

TRUTH TABLE

DIGIT
4 LINE CODE
(O' +, l= -)

RELEVANT STAGES

VI
BINARY

D c B A D c B A

o o o o o KPRT

I o o o FMQT

2 o o I o HNRT

3 o o I EMQT

4 o o o JPRT

5 o o DLQT

6 o I o GNRT

7 o I I CLQT

I I o o o BS

9 o o AS

QI COLLECTOR +

INPUT IO O3-O4 +

Q5 COLLECTOR +
INPUT TO Q5-Q6 -+

Q5 COLLECTOR +

INPUT TO Q7 -+
FEEDAHEAD FROM
QI COLLECTOR TO +
Q8 BASE

COLLECTOR Q7
OUTPUT ANO-BIAS +
TO DIODE IN Q3-Q4
INPUT CIRCUIT

o524s -0-56

02349- 1



Al8 READOUT ASSEMBLY -rz+e BcD (05245-6003) sERrEs 516 (oprro

RI
47K

+2ov 6t 
'*zouFROM A6 (8) I

- rsv L-rsv
FRoM A7(r3)

R2A

?70K

vtP

B

VIS

A

R?L?, I 53o* R?:t,
(vrA,c,E

TRANSFER T
TNPUT j
FROM

rssre t n-elt

TNPUT t2A-
FRoM Ar7(r5)

TNPUT t3
E-

FRoM Arz(5)

tN PUT l5

DS6 (OIGITAL INDI(

VIR

A Vl PHOTO CONDUCTOR PLATE

350* R?3t, R::3, t(vtu,tt) . (vro,el

7!" ;?l-
R?'*, R?33, r
ry'{n

+20v +20v

Rrg R24
7500 7500

+20v +20v

R27 R327500 7500

Rr3 R 1456K 56K
+20v +20v

R35 R40
7500 7500

R28
r50K

R29
5rK

-t5v

AMPLIFIER B

-r5v

AMPLIFIER A

-r5v
AMPLIFIER D

R38
9t

0r
FRoM Ar7(s) |



o (05245-6003) SERTES 5t6 (OpTtON 03)

I

DS6 (OIGITAL INDICATOR)

rv5
A

COPYRIGHT 1965 BY HEWLETT-PACKARD COMP,

33o* R?:1, R:1i rNE-8I NE-8I
(vtA,c,E) - (vtB,F,H)

+20v +20v

R43 R48
7500 7500

+20v +20v

R35 R40
7500 7500

Rrs Rr656K 56K

Qlo
t854-OOO3

+20v

R36
150 K

R37
5rK

-r5v
AMPLIFIER D

R44
r50K

R45
5lK

-l5v

AMPLIFIER C

R9
590K 0s4A

NE-8 I

(vtc,T)

REFERENCE DESIGNATIONS IVIT}IIN
REAOOUT ASSEMBLY ARE ABBRE-
VIATED; TO FORM COMPLETE
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NOTES

I. UNLESS OTHERWISE NOTED:
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FTLLED soulne tl)
CONDUCTING ELEMENT
RESET ANO HOLOOFF
GATE TRIGGERING

DC VOLTAGES WITH:
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TIME BASE_ IOMS
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INDICATES
AFTER

BUT BEFORE
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A?? (41

Aro- A t7
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A 3t -A34
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Section VII
Figure 7-20

A3SrE(R-9 r/2)

PULSE

PULSE
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RATE
MVB

iD: A23 R15,R2t

o5245 - 0- 29ABCo

Figure 7-20. A23
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NOTES
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RESISTANCE IN OHMS,
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rO INDICATED DESIGNATION.

2. ll'L2i L3-L4t L5-L6 ARE MUTUALLY
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3. UNLESS OTHERWISE INDICATED:
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RESISTORS I/4 WATT
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A28 DECADE DIVIDE

_I5V J
FROM A17il3)

+ t3v il + t3v
FROM A6(7)

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMELY ARE ABBREVIATED, ADD
ASSEMBLY DESIGNATION AS PREFIX TO

FORM COMPLETE DESIGNATION
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NOTES
UNLESS OTHERWISE INOICATED :
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Figure 7-23.



Figure 7-24

A29-A34 DECADE DIVIDER

7 -41 /7-48



Model 5245L

08

nuffi

A2g-A 3 4



A29-A34 3OOKHz DECADE DIVIDER

BINARY A

RESET RESET(t'tC (NC
EXCEPT EXCEPT

Ast, A33, A34) A32)

NOTES

REFEREI{CE O€SIONATIONS WITHIN TITIS
ASSETILY AR€ AEBREVIATED. AOO
ASSETBLY OESIGNATION AS PREFIX TO
FORM COUPLETE DESIGNATION

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
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47K
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R2?
47K

:(
ii

RE
(l

WAVEFORMS

2.

A29 - A34

cr-r4
cRl-5
Qr- 8
Rr-46

QscoLLEcroR -+l i i i l'
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5 6 t2 to 2
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COPYRIGHT 1966 BY HEWLETT-PACKARO CO]IIPANY

RESET PULSE
FROM A23(r4)

05245-O-58

Figure 7-24. A29-A34 Decade Divider
7 -47 /7 -48

I

RESET
NUMERAL

RESET PULSE
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HOLDOFF A23 (IO)
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- l5V = R.(T. t. UNtT ON)
SITUATION A

A2SrA (F-t)
- 15V= R. (T. l. UNIT ON),
SITUATION A
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NOTES

I. ABBREVIATIONS
SITUATION A = IRRELEVANT VOLTAGES AppEAR

IN OTHER MODES OF OPERATION
SITUATION B = DIFFERENT SIGNAL MAY BE

SUPPLIED 8Y DIFFERENT PLUG-II
DP = DECIMAL POINT
DR = DIGITAL RECORDER
MU = MEASUREMENT UNIT
T. l. = TIME INTERVAL

2. REFER TO NOTES ON FIG.5-5
FOR ADDITIONAL ABBREVIATIONS

3. CONNECTORS VIEWED FROM WIRING SIDE

(.

RESET A23 (8)

HOLDOF

MANUAL RESET A23 (9)

A2r(cc-r)
- l5 V. R. (T. L UNIT ON )
SITUATION A

A2SrA (F-t)
- 15V= R. (T. l. UNIT ON),
SITUATION A

F A23 (tO)

+ lTOV
FROM A6(12)
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SALES AND SERVICE OFFICES
UNITED STATES ANd CANADA

ALABAMA
Huntsville,35B02
2003 Byrd Spring Rd. S.W.

( 205) BB 1 459 I
TWX: 510-579-2204

ALASKA
Bellevue, Wash. 98004
11656 N.E. Bth Sireet
( 206) 454-397 I
TWX: 910-443-2303

ARIZONA
Scottsdale,85251
3009 No. Scottsdale Rd.
(602) 945-7601
TWX: 602-949-0111

Tucson, 85716
232 So. Tucson Blvd.
(602) 623-2564
TWX: 602-792-2759

CALIFORNIA
North Hollywood,9i604
3939 Lankershim Blvd.
(213) Bl7 -l2B? and 766'381 1

Ts/X: 9 l0-499'2170

Sac ramento, 9 58 2 1

2591 Carlsbad Ave.
(916) 482-1463
TWX: 916-444-8683

San Diego,92106
1055 Shafter Street
(7 14) 223-8103
TWX: 714-276-4263

Palo Alto, 94303
1101 Embarcadero Rd.

(415) 327-6500
TWX: 910-373-i280

COLORADO
Englewood,80110
7965 East Prentice
(303) 77 1-34ss
TWX: 910-935-0705

CONNECTICUT
Middletown, 06457

589 Saybrook Rd.

(203) 346-6611
TWX: 710-428-2036

FLORIDA
Miami,33125
2907 Northwest 7th St.

(305) 635-646 I

0rlando, 32803
621 Commonwealth Ave.
(305) 425-5541
TWX: 305-841-2568

St. Petersburg, 33708

410-l50th Ave., Madeira Beach
(813) 391-0211 and 391'1829

TWX: 313-391'0666

GEORGIA
Atlanta,30305
3110 Maple Drive, N.E.
(404) 233-114i
TWX: Bl0-751-3283

HAWAII
North Hollywood, Calif . 91604
3939 Lankershim Blvd.
(713) 871 I?82
TWX: 910-499-2170

rLLrNOlS
Skokie, 60076

5500 Howard Street
(312) 677-0400
TWX: 910-223-3613

INDIANA
lndianapolrs,46205
3919 Meadows Dr.
(317) 546-4891
TWX: 317-635-4300

LOUISIANA
New 0rleans
(504) 522-4359

MARYLAND
Baltimore,2l207
6660 Security Blvd.
(301) 944-s100
TWX: 7 10-862-0850

Rockville,20B52
12303 Twinbrook Pkwy.
(30r) 427-7560
TWX: 7 10-828-9684

MASSACHUSETTS
Burlington,0lB03
Middlesex Turnprke
(617) 272-9000
TWX: 710-332-0382

MICHIGAN
Southfield,48076
24315 Northwestern Hwy.
(313r 353-9100
TWX: 313-357-4425

MINNESOTA
St. Paul,55i14
2459 University Ave.
(612) 646-7BB I
TWX: 9i0-563-3734

MtssouRt
Kansas City,641l4
9208 Wyoming Place
(816) 333-2445
TWX: 910-771-2087

St. Louis,63144
28l2 South Brentwood Blvd.
(3i4) 644-0220
TWX: 910-760-1670

NEW JERSEY
Eatontown,07724
(201 ) 74i-1060

Englewood,0763l

391 Grand Avenue

(201) 567-3933

TWX: 510-230-9709

NEW MEXICO
Albuquerque, B/i0B
6501 Lomas Blvd., N.E.
(50s) 2ss-5s86
TWX: 910-989-1655

Las Cruces,88001
114 S. Water Street
(505 t 526'248G

TWX: 9 10-983-0550

NEW YORK
New York, 10021

236 East 75th Street
(212) 819-2023
TWX: 710-581-4376

Rochester,14623
39 Saginaw Drive
(7 16) 473-9s00
TWX: 510-253-5981

Poughkeepsie, l260l
82 Washington Street
(914) 454-7330
TWX: 914-452-7425

Syracuse,13211
5B5B East Molloy Rd.
(315) 454-2486
TWX: 710-541-0482

Endicott,13764
1219 Campville Rd.

(607) 7s4-0050

TWX: 510-252-0890

NORTH CAROLINA
High Point, 27262
1923 N. Main Street
(9 19) 882-6873
TWX: 510-926-1516

0Hl0
Cleveland,44129
5579 Pearl Road

(216) BB4-e209

TWX: 216-BBB-0715

Dayton, 45409
1250 W. Dorothy Lane
(5i3) 298-03s1
TWX: 513-944-0090

OKLAHOMA
0klahoma City
(405) 23s-7062

PENNSYLVANIA
Camp Hill
(7 17) 737-679 i

I{est Conshohocken, 19428

144 Elizabeth Street
(215) 248-1600 and 828-6200
TWX: 5 l8-660-87 15

[4on roev i l l e , 1 5 1 46

Monroe Complex
Burldrng 2

Surte 2

N4oss Srde Blvd.
(412\ 71 I-5271
TWX: 710-797 3650

TEXAS
Dallas,75209

P.0. Box 7166, 3605 lnwood Rd.

(2 14) 3s7-1BB l
TWX: 910-861-4081

Houston,77027

P.0. Box 22813, 4242 Richmond Ave.

(7r3) 667-2407

TWX: 713-571-1353

UTAH
Salt Lake City, 94115

1482 ftilajor St.

(801) 486 8166

TWX: 801-521-2604

VIRGINIA
Richmond, 23230

2112 Spencer Road

(703) 282-54s1

TWX: 710-956-0157

WASHINGTON
Bellevue, 98004

11656 N.E. Bth st.

(206) 4s4-3971

TWX: 910-443-2303

GOVERNMENT
CONTRACTING OFFICE

San Antonio, Texas 78226

Hewlett-Packard

Contract Marketing Division

225 Billy Mitchell Road

(512) 434-4171

TWX:512-571-0955

CANADA
Montreal, Quebec

Hewl ett-Packard (Canada) Ltd.

8270 Mayrand Street

(s14) 735-2273

TWX: 610-421-3484

Telex:01-2819

0ttawa,Ontario
Hewlett-Packard (Canada) Ltd.

1762 Carling Avenue

(613) 722-4223

TWX: 610-562-1952

Toronto,Ontario

Hewlett-Packard (Canada) Ltd.

1415 Lawrence Avenue West

(4r6) 24e-9196

TWX: 61&492-2382

Vancouver, B.C.

Hewlett-Packard (Canada) Ltd.

2184 W. Btoadway

(604) 738-7520

TWX: 6i0-922-5059
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SALES AND SERVICE OFFICES
INTERNATIONAL - Electronic Equipment

ARGENTINA
Mauricio A. Suarez
Telecommunicaciones
Carlos Calvo 224

Buenos Arres
Tel. (30-63 12) (34-9087)

AUSTRALIA
Sample Electronics (Vic) Pty., Ltd.
9-11 Cremorne Street

Richmond E.1, Victoria
Tel. 42-4757

Sample Electronics (N.S.W.) Pty, Ltd.
4 Grose Street
Glebe, New South Wales
Tel. 69-6338

AUSTRIA
Unilabor H.m.b.H.
Wissenschaftl iche lnstrumente
Rummelhardtgasse 6/3
P.0. Box 33, Vienna lX/71
Tel. 426 lBl

BELGIUM
Hewlett-Packard Benelux S.A.
20-24 rue de I'Hopital
Brusse I s
Tel. ll 22 20

BRAZIL
Ciental lmportacao e Comercio Ltda.
Rua des Eliseu Guilherme, 62

Sao Paulo B

Tel. 70-2318

CHILE
Hector Calcagni
Casilla 13942

Santi ago

Te|.6.42.26

DENMARK
Tage 0lsen A/S
Ronnegade I
Copenhagen 0

Tel. 29 48 00

FINLAND
INTO O/Y
Meritullinkatu l1
P.0. Box 153

He ls inki
Tel.6 1133

FRANCE
Hewlett-Packard France
150 Boulevard Massena
Paris 13

Tel.707 97 19

Hewlett-Packard France

2 rue Tete d'0r
Lyon, 6 - Rhone

Tel. 52 35 66

GERMANY
Hewlett-Packard Vertriebs-GmbH

Kurhessenstrasse 95

Frankfurt a. Main
Tel. 52 00 36

Hewlett-Packard Vertriebs-GmbH
Reginfriedstrasse 13, Munich 9
Tel. 49 51 2i

Hewlett- Packard Vertriebs-GmbH

Beim Strohhause 26/28
Hamburg I
Tel. 24 05 5l

H ewlett- Packard Vertr iebs-GmbH
(Technisches Buro)
Herrenberger Strasse 110

Biibl r ngen, Wurttemberg
Tel.697l

Hewlett-Packard Vertriebs-GmbH
Lietzenburger Strasse 30

I Berlin W 30

Tel. 24 86 36

Hewlett-Packard Vertriebs-GmbH
Achenbachstrasse l5
4 Dusseldorf l,
Tel. 68 52 58

GREECE
K. Karayannis
Klaftmonos Square

Athens 124

Tel. 230 301

INDIA
The Scientific lnstrument Co., Ld.
6, Tej Bahadur Sapru Road

Allahabad I
Te1.2451

The Scientific lnstrument Co., Ld.
240, Dr. Dadabhai Naoroji Road

Bombay I
Tel.26-264?

The Scientific lnstrument Co., Ld.
1l Esplanade East, Calcutta I
Tel.23-4129

The Scientific lnstrument Co., Ld.

30 Mount Road, Madras I
Tel. 86339

The Scientific lnstrument Co., Ld.
B-7, Ajmeri Gate Extn.
New Delhi I
Tel. 271053

IRAN
Telecom, Ltd.
P.0. Box 1812

Teheran
Tel. 43850, 48lll

ISRAEL
Electronics & Engineering Ltd.
Division of Motorola lsrael Ltd.
16. Kremenetski Street, Tel-Aviv
Tel. 35021

ITALY
Hewletl Packard ltaliana S.p.A.

Viale Lunigiana 46, Mrlan
Tel. 69 15 84

Hewlett-Packard ltal i ana S.p. A.

Palazzo ltalia
Piazza Marconi 25, Rome-Eur

Tel. 591 2544

JAPAN
Yokogawa-Hewlett-Packard Ltd.
+ 59, l-chome
Yoyogi

Sh i buy a- ku

Tokyo,
Tel.370-228I

Yokogawa-H ewl ett-Packard Ltd.

*8, Umeda

Kita-ku, 0saka City

Tel. 313-0091

Yokogawa-Hewlett-Packard Ltd.
* 4, 3-chome
H i mei kedori
Chigusa-ku, Nagoya City
Tel.75l-8545

KOREA
American Trading Co., Korea, Ltd.
Seoul P.0. Box ll03
112-35 Sokong-Dong
Jung-ku, Seoul

Te1.3.7049,3.7613

LEBANON
Constantin E. Macridis
Clemenceau Street
Clemenceau Center
Beirut
Tel. 220846

NETHERLANDS
Hewlett-Packatd Benelux, N.V.
23 Burg, Roellstraat
Amsterdam, W.

Tel. (020) 13 28 98

NEW ZEALAND
Sample Electronics (N.2.) Ltd.
B Matipo Street

Onehunga S.E. 5, Auckland
Tel. 565-361

NORWAY

Morgenstierne & Co. A/S
lngeniof irma
6 Wessels Gate, Oslo
Tel. 20 16 35

PAKISTAN
Mushko & Company, Ltd.
0osman Chambers
Victoria Road

Karachi 3, West Pakistan
Tel. 54601

Mushko & Company, Ltd.
Zirat Chambers
31, Jinnah Avenue

Dacca, East Pakistan
Tel. 80058

PANAMA
Electronico Balboa, S.A.
P.0. Box 4929

Panama City
Tel. 3-0833

PERU
Fernando Ezeta B

Av. Petit Thouars 4719

Mira Flores, Lrma
Tel. 5-0346

PORTUGAL
Telectra
Rua Rodrigo da Fonseca 103

P.0. Box 2531, Lisbon I
Tel. 68 50 72

PUERTO RICO
San Juan Electronics, lnc.
Ponce de Leon No. 150, Stop 3

Pta. de Tierra Sta., San Juan
Tel.125-3342

SPAIN
Ataio lngenieros
Enrique Laretta l2
Madrid, 16

Tel. 235 43 44-5

SOUTH AFRICA
F.H. Flanter & Co. (Pty.), Ltd.
Rosella House
Buitencingle Street
Cape Town
Tel. 3-3817

F.H. Flanter & Co.,(Pty.), Ltd.
P.0. Box 200, Bramley
775 Pretoria Main Road

Wynberg, Transvaal
Tel. 40-6871

SWEDEN
HP lnstrument AB
Centralvagen 28

Solna Centrum
Tel. 08-83 08 30

" 
HP lnstrument AB
Box 4028

lndunagatan 28A
Molndal 4

Tel. 27 68 00

SWITZERLAND
Max Paul Frey

Wankdorff eldstrasse 66

Berne
Tel. (031) 42 00 78

TAIWAN
Hwa Sheng Electronic Co., Ltd.
P.0. Box 1558

21 Nanking West Road

Taipei
Te|.46076, 45936

TURKEY
Telekom Engineering Bureau

P.0. Box 376 - Galata
I stanbu I

Tel. 49 40 40

UNITED KINGDOM
Hewlett-Packard Ltd.
Dallas Road

Bedford, England
Tel. 68052

VENEZUELA
Citec, C.A.
Edif. Arisan-Of. No. 4

Avda. Francisco de Miranda
Chacaito
Caracas
Tel. 71.88.05

YUGOSLAVIA
Belram S.A.
83 Avenue des Mimosas
Brussels 15, Belgium
Tel. 35 29 58

For Soles ond Service
Assislonce in Areos Not
Listed Contoct:

EUROPE
Hewlett-Packard, S.A.
54 Route des Acacias
Geneva, Switzerland
Tel. (022) 42.81.50

ELSEWHERE
Hewlett-Packard
1501 Page Mill Road

Palo Alto, California 94304, U.S.A.
Tel. (415) 326-7000
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