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CERTIFICAT ION 

The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measurements 
are traceable to the U.S. National Bureau of Standards to the extent 
allowed by the Bureau's calibration facility. 

WARRANTY AND ASSISTANCE 

All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year from 
the date of delivery, or, in the case of certain major components listed 
in the operating manual, for the specified period. We will repair or 
replace products which prove to be defective during the warranty 
period. No other warranty is expressed or implied. We are not liable 
for consequential damages. 

For any assistance contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 
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OFERA6 1NG AND ERVICE MANUAL 

MODIFICATIONS 

SPECIFICATION J12-5245L 

ELECTRONIC COUNTER 

Spr,cification J12-52-151_, is a standard Model 52451, Electronic Counter with the 
following modifications: 

1. Dual Capacitor C5A and coils Li and L2 are replaced by a Filtron Co. Inc. 
No. FA7941 line filter assembly (1i; Part No. 9100-0353). With this elec-
trice.1 clmnge plus numerous mechanical modifications to provide improved 
shielding, the counter will meet MIL-I-6181D radiation interference limits 
when used with a unit which is modified to meet these same inter- 
ference limits. If a plug-in is not used, the blank panel should he in place. 

2. The AC SIGNAL INPUT and DC SIGNAL INPUT connectors are moved to 
the rear. The coaxial cable used for this connection increases input cap-
acity by approximately 25 pf and reduces instrument sensitivity to 200 
millivolts. 

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

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

4. START and STOP connectors (BNC) are added on the rear. The START 
connector is wired to pin 27 of plug-in connector JO. The STOP connector 
is wired to JO pin 45. These connectors permit rear-panel input to a mod-
ified Time Interval Unit such as 9, Specification J09-5262A, 

In all other respects this instrument is electrically identical to the standard instil-
ment. Therefore, information in the Operating and Service Manuals for the standard 
instrument also applies to this special instrument. 

Encl: 524Th 
man/1556S 

HEWLETT-PACKARD COMPANY 15 01 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S A. 



SERVICE MANUAL 

MODEL 5245L 

ELECTRONIC COUNTER 

SERIALS PREFIXED: 7 1 6- 

This manual applies directly toModel 5245L Elec-
tronic Counters having serial prefix number 716. 

SERIAL PREFIXES NOT LISTED 

For serial prefixes above 716, a change sheetwill be 
included with the manual. For serial prefixes below 
716, refer to Section V. 

OPTIONS 

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

MANUAL CONTENT 

This is a Service Manual only. Operating instructions 
are outlined in a separate Operating Manual. This Ser-
vice Manual is supplied to help you make best use of 
your 1  Model 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 W lists parts for the counter. 

Section V covers available options and manual changes 
required to backdate this manual. 

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

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

HOW TO ORDER 

To order an Operating or Service Manual for your Elec-
tronic Counter, contact the nearest Hewlett-Packard 
Sales and Service Office. Lists are provided at the back 
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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MANUAL CHANGES 
MODEL 5245L 

ELECTRONIC COUNTER 

Manual Serial Prefix: 716 
Manual Printed: OCT 67 

MAKE ALL CORRECTIONS IN THIS MANUAL ACCORDING TO ERRATA BELOW, THEN CHECK THE FOLLOWING TABLE FOR YOUR 

INSTRUMENT SERIAL PREFIX (3 DIGITS) OR SERIAL NUMBER (8 DIGITS) AND MAKE ANY LISTED CHANGE(S) IN THE MANUAL. 

► NEW ITEM. 

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

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

A9 Measurement Units Assembly to HP Part No. 05245-91077. 

Table 5-8, Page 5-15: 
Change: A8 to HP Part No. 05245-91076. 

A9 to HP Part No. 05245-91077, 
A9R1, R3, R5, R7, R11 to 51K ohms 1/2 W, HP Part No. 0686-5135. 

Table 5-9, Page 5-17: 
Change: A9R1, R3, R5, R7, R9, R11 to 51K ohms 1/2W, HP Part No. 0686-5135. 

Table 4-1, Pages 4-5, 4-6: 
Change: A9R1, R3, R5, R7, R9, R11 to 51K ohms 1/2W, HP Part No. 0686-5135, 

Dec. 22, 67 Supplement A for 
05245-9022 
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Model 5245L Section I 
Paragraphs 1-1 to 1-10 

SECTION I 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. DESCRIPTION. 

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

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

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

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

c. Four-line, binary-coded-decimal output to drive 
digital recorder (HP Model 562A), digital to analog 
converter (HP Model 580A/581A), remote readout, 
or data processing equipment (1-2-2-4 code; 1-2-4-8 
code available; see Section V). 

d. Display storage which permits reading to be dis-
played while new count is made. 

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

f. Eight-digit display using rectangular (narrow) 
digital display tubes; decimal point position and meas-
urement units displayed automatically. 

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

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

1-6. INSTRUMENT IDENTIFICATION . 

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

1-8. All instruments with the same serial prefix are 
the same. The group of instruments to which this 
manual applies directly is identified on the title page. 
For older instruments (lower serial numbers), make 
manual changes listed in Section V. For newer in-
struments, having serial numbers higher than those 
listed on the title page, a Manual Change sheet is in-
cluded, describing the required changes. The manual 
for an instrument having special electrical modifica-
tion will include an insert sheet describing that modi-
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. 

1-9. INSTALLATION AND OPERATION . 

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

02349-2 1-1 



FREQUENCY MEASUREMENTS 

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

Gate Time: 1 µ sec to 10 seconds in decade steps. 

Accuracy: ±1 count ± time base accuracy 

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

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

SCALING 

Frequency Range: 0 to 50 MHz. 

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

Input: front panel, Signal Input. 

Output: in place of time base output frequencies. 

PERIOD AVERAGE MEASUREMENTS 

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

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

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

Frequency Counted: 
1 and 10 period 1Hz to 10 MHz in decade steps 
100 period  10 Hz to 10 MHz 
1, 000 period  100 Hz to 10 MHz 
10, 000 period  1 kHz to 10 MHz 
100, 000 period  10 kHz to 10 MHz 

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

Self Check: Gate time is 10 p, s to 1 sec (periods 
averaged of 100 kHz); counts 100 kHz from the 
time base. 

RATIO MEASUREMENTS 

Displays: (fl/f2) times period multiplier. 

Range: f1 - 0 to 50 MHz. f2 - 0 to 1 MHz in 
single period. 0 to 300 kHz in multiple period; 
periods averaged 1 to 105 in decade steps. 

Sensitivity: 0.1 v rms, each input. 

*Trigger error is less than +0.3% of one period 4- periods 
averaged for signals with40db or better signal-to-noise 
ratio. 

After 72 hours of continuous operation. 

Accuracy: ±1 count of f1 ± trigger error* of f2. 
f1 is frequency applied to the decimal counters 
(enters Time Base Ext. jack on front panel); 
f2 is frequency applied to decade dividers 
(enters Signal Input jack). 

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

Self Check: Period Average Self Check applies. 

TIME BASE 

Frequency (internal): 1 MHz. 

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

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

Adjustment: Fine frequency adjustment (range 
approximately 4 parts in 106) and medium 
frequency adjustment (range approximately 
1 part in 105) are available from the front 
panel through the plug-in hole. Coarse fre-
quency adjustment (range approximately 1 part 
in 105) is available at the rear of the instru-
ment. 

Output Frequencies: 
Rear Panel: 0.1 Hz to 10 MHz in decade 
steps; switch selected on rear panel; all fre-
quencies available in manual function without 
interruption at reset except 100 Hz, 10 Hz, 1 
H z, and 0. 1 H z which are interrupted by 
manual reset; 10 kHz to 10 MHz available 
continuously in all functions; 1 kHz available 
continuously for all functions except 100K 
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 wave with 1000 ohm source im-
pedance only at 10 MHz. 

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

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

GENERAL 
Registration: 8 digits in-line with rectangular 

Nixie tubes and display storage; 99,999, 999 
maximum display; total width of 8 digit display 
including illuminated units annunciator and 
auto-positioned decimal point indication does 
not exceed 7 inches. 
Burroughs Corporation 

Section I Model 5245L 
Table 1-1 

Table 1-1. Specifications 
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GENERAL (continued) 

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

Sample Rate: Time following a gate closing dur-
ing whichthe gate may not be reopened is con-
tinuously variable from less than 0.2 sec to 5 
seconds infrequency mode, independent of gate 
time; display can be held indefinitely. 

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

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

Signal Input: 
Maximum Sensitivity - 100 my rms. 
Attenuation - Step attenuator provides ranges 

of 0.1, 1, and 10 volts rms. 
Trigger Level Adjustment - Front panel con-

trol has ± 0.3 volt trigger level range on 0.1 
volt position, ± 3 volt range on 1 volt posi-
tion, and =30 volt range on 10 volt position. 
A preset position automatically centers 
trigger level at zero volts for all positions 
of attenuator. 

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

Coupling - ac or dc, separate BNC connectors. 
AC coupling has 600 vdc, 0.022 pi capacitor 
(-3 dB at approximately 7 Hz). 

Overload Protection - Diode clamps protect 
input circuit for up to 120 volts rms on 0.1 
volt range, 250 volts rms on 1 volt range, 
and 500 volts rms on 10 volt range. Input 
resistance under overload conditions (ap-
proximately ten times minimum sensitivity) 
will be greater than 100K ohms on 0.1 volt 
range, and approximately 1 me go hm on 
other ranges. 

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

DC coupled. 
Overload - Diode clamps protect input circuit 

for up to 120 volts, rms. 

Output: 
4-line BCD 1-2-2-4, "1" state positive. 4- 

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

"0" State Level: -8v. 
"1" State Level: +18v. 
Impedance - 100K, each line. 
Reference Levels: 

Approximately +17v, 350 ohm source. 
Approximately -6. 5v, 1000 ohm source. 

Output is suitable for systems use or output 
devices such as Model 580A and 581A 
Digital-to-Analog Converters and includes 
the decimal point and measurement unit for 

562A Digital Recorder. 
Print Command - +13v to Ov 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 (14, 4 kg) with blank plug-in; 
shipping, 40 lbs (18, 2 kg). 

Power Supply - 115 or 230 volts ± 10`x, 50 to 60 
Hz; 95 watts (50 to 1000 Hz operation, special 
order). 

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

Dimensions: 
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OPTIONAL AND SPECIAL FEATURES 

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

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

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

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

Model 5245L Section I 
Table 1-1 

Table 1-1. Specifications (cont'd) 
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SECTION II 

PRINCIPLES OF OPERATION 

2-1. INTRODUCTION. 

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

2-3. THE DIODE. 

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

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

2-6. THE "AND" GATE. The AND gate or coincidence 
circuit is a multiple-input circuit which requires the 
presence of all input signals to produce an output. 
Figure 2-1B shows an AND gate configuration in which 
an input signal is passed only when a properly polar-
ized control voltage is applied. 

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

2-8. LIMITER OR CLIPPER. The limiter or clipper 
is a circuit which removes positive or negative peaks 
of waveforms. It can be used either as a waveform 
shaping circuit or as a protective device to prevent 
excessive voltages from reaching a sensitive circuit. 
Figure 2-1D shows a 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. CLAMPER OR DC RESTORER. The clamper or 
DC restorer is a circuit which establishes either the 
positive or negative peak of a waveform at a particular 
DC reference voltage; in other words, it provides a 
definite baseline voltage for the waveform. Figure 2-1E 
shows a damper which provides a baseline of about 
+20 volts for a negative pulse. 

2-10, REGULATOR. A diode regulator uses either 
the constant reverse-bias breakdown voltage charac-
teristic of a breakdown diode or the constant forward-
bias voltage drop characteristic of a silicon diode. 
Power supply reference voltages are generally pro-
vided by breakdown diodes which maintain a constant 
voltage when supplied with a reverse-bias voltage 
greater than their specified breakdown voltage. Regu-
lated volt ages can also be provided by a forward-
biased silicon diode which maintains a constant 0.6 to 
0.8 volt drop. Figure 2-1F shows connections for both 
types of diodes. 
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Figure 2-1. Basic Diode Circuits 
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2-11. THE TRANSISTOR. 

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

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

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

2-15. FLIP-FLOP. The flip-flop is a bi-stable 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 shown in Figure 2-3A, Q1 is initially con-
ducting heavily; its collector voltage is only slightly 
negative; a near-zero voltage is supplied to the base 
of Q2 (junction of R27-28 divider). The voltage drop 
across R24 produces a sufficiently negative voltage 
at the emitter of Q2 to hold Q2 cut off. With Q2 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 pulse cuts off Ql; 
the Q1 collector voltage goes negative and drives Q2 
into conduction (R27-R28 divider to Q2 base); the Q2 
collector voltage and the Q1 base voltage (R19-R20 
divider) then become considerably less negative, per-
mitting Q1 to remain cut off. The R26-R27-R28 
divider delivers a sufficiently negative voltage to the 
base of Q2 to drive it into conduction. In a similar 
manner the positive input pulse at time t2 cuts off Q2 
and starts a sequence of events which ends with Q1 
conducting and Q2 cut off. Note that a positive input 
pulse has no effect on Q1 if it is already cut off. A 
negative reset pulse applied to the base of Q1 returns 
the flip-flop to its initial condition (Q1 conducting, Q2 
cutoff). The diode CR9 removes the negative pulse 
from the differentiated square wave input. Without 
this diode, the negative pulse would drive Q1 which 
is cut off and the stage would switch from one state 

2-2 

A. Amplifier Characteristics 
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B. Transistor Biasing 
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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 R19 and R27 insures bi-
stable characteristics. 

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

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

02349-2 
00000-C-36 



A. Flip-Flop 

CR9 
INPUT ci 

R23 

RESET ( TURNS ON 01) 

-v 

OUTPUT  

C3 

RI8 

-V 

C2 

R20 R22 T R25 R28 

24 

B. Trigger Circuit 

INPUT /0  

f. t2 

HYSTERESIS 

C. One-Shot Multivibrator 
-v 

NOTE,  
IP INITIALLY CONDUCTING TRANSISTOR 

Model 5245L 

Figure 2-3. Basic Transistor Circuits 

02349-1 
00000-C-35 

Section II 
Paragraphs 2-19 to 2-24 

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 t2). 

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

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

2 -21. The positive triggering pulse at time ti reduces 
conduction of Ql; 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, Q1 saturated and Q2 cut off. 

2-23. FIELD EFFECT TRANSISTOR (FET). Field 
effect transistors have three terminals: source, 
drain, and gate which correspond in function to emit-
ter, collector, and base of junction t r ansi s t o r s. 
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 field that creates a depletion region in the 
source-drain channel. In the depletion region the 
number of available current carriers is reduced as 
the reverse-biasing voltage increases, making source- 

2-3 



Section II 
Paragraphs 2-25 to 2-28 

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, FETTs have less 
noise than junction transistors. Figure 2-4 shows• 
the schematic symbol and biasing for N channel and 
P channel field effect transistors. 

A. FET Amplifier Characteristics 
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B. FET Biasing 
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Figure 2-4. Field Effect Transistor Operation 

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

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

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

2-27. INPUT AND OUTPUT FROM BINARY. Figures 
2-5A and 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 one transistor 
and turn it on. Note the letter "A" near one transis-
tor and "A" (read as "A bar" or "not A") near the 
other._ The positive-going transition at the collector 
of the A transistor (while switching from A conducting 
to A conducting) provides the input to the next binary 
circuit. 

2-28. CIRCUIT ARRANGEMENT AND COUNT 
NOTATION. Figure 2-5C is a block diagram of a 
typical four-binary decimal counter, Notice that the 
B output is applied to the D, D, and C transistors and 
that the D output is 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-letter transistor is conducting. 

a. Decimal Count. Decimal weighting used in the 
Model 5245L counter is shown in Figure 2-5C, 
immediately above each of the four binary stages. 
The decimal weight each pair represents is present 
only when the plain-letter side (A, B, D, or C) is 
conducting; when the barred-letter 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 
A, B, D, and C transistors are conducting, where A=1, 
B = 0, D = 4, C = 2, the output is 1 + 0 + 4 + 2 = 7. 

b. Binary-coded Decimals. In binary-coded deci-
mal notation, the output is either 1 (when the plain-
letter transistor is conducting) or 0 (when the barred-
1 ett e r transistor is conducting). In binary-coded 
decimal notation, the order of the binaries is given 
so that binary-coded decimals can be written with the 
least significant digit to the right. Thus in the system 
used in the Model 5245L, the binary-coded decimal 
notation normally is given in the order DCBA. (Coun-
ter binaries are shown in the ABDC order on the 
schematics and in Figure 2-5C to increase clarity in 
showing signal flow.) For the decimal count of 7 used 
as an example in Paragraph a, with D = 1, C = 1, B = 0, 
A = 1, the binary-coded-decimal number would be 1101. 
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2-29, SEQUENCE. Figure 2-6 shows the counting 
sequence for a typical decimal counter. Initially each 
binary is in the "0" (reset) state (decimal count = 0, 
DCBA = 0000). The following action takes place when 
a series of input pulses is applied to the counter. 

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

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

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

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

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

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

g. The seventh pulse switches A to the "1" state 
(DCBA = 1101 = 4 + 2 + 0 + 1 = 7). 

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

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

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

2-30. RESETTING TO ZERO. The reset puls e, 
(negative) is applied to the base of the "0" state tran-
sistors (A, B, D, C) in each binary circuit. If the 
"0" state transistor is conducting, the pulse has no 
effect; if the "0" state transistor is not conducting, 
the pulse turns it on. Thus the reset pulse ensures 
that all four "0" state transistors are conducting. 
Figure 2-7 indicates a decimal counter assembly re-
ceiving a reset pulse. The counter is in the decimal 
"4" state (DCBA 0110) and the reset pulse returns the 
decimal counter assembly to the decimal "0" state 
(DCBA 0000). Decade dividers can be reset as re-
quired to any desired state, since reset inputs are 
available at each transistor. Note the difference be-
tween a regular input pulse anda reset pulse: a regu-
lar input signal is positive, and causes a conducting 
transistor to cut off; a reset pulse is negative, and 
causes a cut-off transistor to conduct. 
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Figure 2-6. Counting Sequence of Four Binary Counter 
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2-31. Waveforms showing time relationships for the 
counter are given in Section VII; remember that a 
driven binary switches only when the input wave is 
going positive. (Diode clipping removes negative por-
tion of input). 

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

Table 2-1. Four-Line Code Truth Table 

Digit 
4-Line Code, I°. = pnoTttiivvee  sskttee  

D C B A 

0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 1 0 
5 0 1 1 1 
6 1 1 0 0 
7 1 1 0 1 
8 1 1 1 0 
9 1 1 1 1 

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

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

(several megohms)when dark and a relatively low re-
sistance element (less than 7000 ohms) when illumin-
ated. Thus when the three photocell elements which 
constitute a circuit path are illuminated, resistance 
drops to about 20,000 ohms and sufficient current can 
flow to light the display digit. Illuminating elements 
for the photocells are neon lamps, one of which is con-
nected in the collector circuit of each of the eight 
transistors in the counting circuit; the lamp lights 
when the transistor conducts. As explained in Para-
graph 2-30, a four-binary counting circuit has ten 
states, ten combinations of conducting and nonconduct-
ing transistors, each combination corresponding to 
one digit. Thus there is a pattern of lighted lamps 
for each digit. Assigning a binary weight of 1 when 
the plain-letter lamp (A, B, C1  or D) lights, and a 
weight of 0 when the bar lamp (A, B, C, or D) lights, 
the lamp pattern for any digit can be determined from 
Table 2-1. Figure shows the counting circuit with 
transistors D, C, B, A conducting. The lamps as-
sociated with these circuits illuminate the photocell 
elements in the circuit to the digit 0 display. 

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

a. Lamp Circuit without Diodes. 

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

C B A 

0 0 

0 0 0 0 

Figure 2-7. Typical Reset Operation in Four-Binary Decimal Counter Assembly 
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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. With transis-
tor A turned off, current through lamp A de-
creases, and the voltage at the junction of the 
two lamps rises. Since lamp A cannot fire until 
ionized, voltage will continue to rise until the 
70-volt firing level is reached; the junction will 
reach approximately 73 volts during the ioni-
zation period. After the dark lamp fires, the 
voltage across it stabilizes at about 55 volts, 
and since the voltage across the 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 
storage, state of the lamp circuit is indicated in 
Figure 2-8B-1. The diodes are forward-biased, 
effectively 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 light to fire it and it will remain dark until 
1) the diodes are reverse-biased and 2) there is con-
duction through the transistor in whose collector cir-
cuit the lamp is connected. 

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

(2) If the state of the binary is the same as 
that at the end of the previous counting period, 
the lamps "see" the voltages required to 
maintain them without change. If, however, 
the digit is such that the binary state is 
changed, the lamps change state. With the 
diodes reverse-biased, circuit action is the 
same as that described in subparagraph a. 
Condition of the circuit during the initial 
period of the transfer pulse when voltage 
across the dark lamp is increasing is indi-
cated in Figure 2-8B-2; circuit condition 
after the lamp has fired is indicated in Fig-
ure 2-8B-3. 

02349-1  
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c. Disabling the Storage. When the function selector 
is set to MANUAL or the STORAGE switch on the rear 
panel is in the off position, the storage feature is 
disabled. Circuit action is then described in sub-
paragraph a. 

2-36. BASIC COUNTER FUNCTIONS. 

2-37. GENERAL. 

a. The basic counter circuits are arranged to pro-
vide several functional modes of operation. Each 
arrangement includes a main AND gate with 1) a 
signal input and 2) a control input, or gating signal. 
Following the main gate 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 the gating signal which establishes 
the length of time during which the main gate is open 
to pass pulses to the decimal counters. 

2-38. TOTALIZING. In the totalizing mode (see 
Figure 2-9A), 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. Switching the FUNC-
TION switch to the MANUAL STOP position closes the 
main gate and the number of pulses which came through 
the main gate while it was open are displayed. 

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

2-40. PERIOD MEASUREMENT. The arrangement 
shown in Figure 2-9C provides the means for meas-
uring the period of the input signal. The period of a 
signal is the time required for the completion of one 
cycle; the counter displays the time in seconds, milli-
seconds or microseconds. The period measurement 
is obtained by making the duration of the gating signal 
equal to the period of the input signal, and counting a 
train of pulses supplied by the 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 decade factor so 
that the gating signal is the selected multiple of one 

2-9 
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period. The decimal point is positioned to give the 
readout in seconds, milliseconds or microseconds for 
a single period of the input signal. 

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

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

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

2-44. TIME SEQUENCE. 

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

2-46. TRANSFER. The transfer multivibrator is 
triggered at the end of the gating signal, and it pro-
duces a 35-millisecond pulse. The transfer pulse is 
applied to the decimal counters to transfer the new 
count to the display. During a measurement function 
the count is stored in the storage binaries until the 
transfer pulse allows the new count to be displayed. 

Figure 2-10. Standard Frequency Outputs 
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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 is differentiated to operate the reset 
amplifier. The reset pulse resets the decimal coun-
ters and low-frequency decade dividers. 

2-48. HOLDOFF. The holdoff multivibrator pro-
duces an output pulse which starts at the leading edge 
of the sample rate pulse and lasts until 55 milliseconds 
after the end of the sample-rate pulse. The holdoff 
pulse disables the gate flip-flop to prevent retrigger-
ing until the sample rate multivibrator timing capac-
itor has completed recharging. A sync pulse from the 
gate control circuit (collector of Q1 through C10 or 
when in TIME INTERVAL from the start line through 
CR7 and C11) gives the holdoff pulse a precise length 

Figure 2-12. Time Sequence 

and prevents the gate flip-flop from being triggered 
prematurely. During the slight delay between the end 
of the gating pulse and the start of the holdoff pulse, 
the gate flip-flop is disabled by an inhibit signal from 
the transfer multivibrator. 

2-49. OVERALL COUNTER OPERATION. 

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

2-51. INPUT SWITCH ASSEMBLY Al. 

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

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

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

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

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

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

2-54. TIME-BASE SWITCH ASSEMBLY A2. 

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

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

b. Produces all decimal point control voltages using 
switched +170 volts from A3 (FUNCTION switch). 
Decimal point control voltages are connected to appro-
priate input terminals on decimal point assembly A8. 

c. Produces all measurement units control voltages 
using switched +170 volts from A3. Measurement unit 
control voltages are connected to appropriate input 
terminals on measurement units assembly A9. 

d. Generates reset pulses by 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 SWITCH ASSEMBLY A3. 

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

02349-1 

a. Produces gate controls 7 through 13 by switch-
ing -15 volts from power supply. 

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

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

d. Produces start and 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 
MANUAL 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-
venting the reset amplifier from operating in MANUAL 
functions. This arrangement allows the accumulation 
of counts in the DCA' s over several gate openings 
during MANUAL operation. Reset is still possible 
in the MANUAL function by use of the RESET push 
button on the front panel. 

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

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

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

2-58. MODE SWITCH ASSEMBLY A4. 

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

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

b. Connects output of internal oscillator to trigger-
circuit of oscillator assembly when in INT STD FREQ 
position. 

2-13 



Section II Model 5245L 
Paragraphs 2-60 to 2-68 

c. With A5, connects output of first or second deci-
mal counter (A16 or A17) to trigger-circuit of oscilla-
tor assembly when in SCALER position. 

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

2-60. OUTPUT SWITCH ASSEMBLY A5. 

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

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

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

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

2-62. POWER SUPPLY: RECTIFIER ASSEMBLYA6; 
REGULATOR ASSEMBLY A7. 

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

Note 

In the following discussion complete refer-
ence designations are used to identify compo-
nents. This is to prevent confusion between 
reference designations of power-supply com-
ponents located on the chassis and components 
located on the rectifier assembly (A6) and 
regulator assembly (A7). For example, "Rl" 
would refer to a component located on the 
chassis, while "A7R1" 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. 

Table 2-2. Power Supplies 

Supply Regulated Remarks 

-15 v Yes Series reg 

+13 v Yes Series reg 

+20 v Yes Series reg 

-130 v No -150 v ref to +20 v 

+170 v No +150 v ref to +20 v 

2-64. PRIMARY POWER. As shown in Figure 7-7 
either 115- or 230- volt AC power is connected through 
an LC filter (CSA, C5B, Ll, L2), fuse Fl and front-
panel power switch S3B (part of SAMPLE RATE con-
trol) to the primary of power transformer T1 and T2. 
Moving slide switch S4 on the rear panel to the left 
exposes "115" and connects the primaries in parallel 
for 115-volt operation. Moving the slide switch to the 
right exposes "230" and connects the primaries in 
series for 230-volt operation. Transformer T1 sup-
plies power for continuous operation of the crystal-
oven-heater control circuits; note that turning off the 
counter does not turnoff the power to the crystal oven. 
Fan motor B1 is connected across a single primary 
winding; T2 functions as an autotransformer to supply 
115-volts to B1 when the instrument is connected for 
230-volt operation. 

2-65. MINUS 15-VOLT SUPPLY. The regulated -15 
volt supply consists of a full-wave rectifier (A6CR1 
through A6CR4) whose output is smoothed by filter 
L3-C6, regulated by Q2, and further filtered by A7C2. 
The A7R4, A7R5, A7R6 divider supplies a sample of 
the regulated output to A7Q2 which amplifies and 
inverts variations in the sample. The A7Q2 output 
controls driver A7Q1 which in turn controls regulator 
Q2. Potentiometer A7R5 permits adjustment of the 
regulated output voltage by providing a means of ad-
justing A7Q2 bias. 

2-66. REGULATOR OPERATION. Operation may 
be traced as follows: Suppose the output voltage tends 
to shift toward -14 volts. This causes the voltage at 
the A7Q2 base to go in a positive direction resulting 
in a decrease of conduction and a negative swing in 
A7Q2 collector voltage; driver A7Q1 increases con-
duction (A7Q1 emitter and Q2 base voltage go negative); 
regulator Q2 increases conduction and returns the 
output voltage to -15 volts. 

2-67. OTHER REGULATOR COMPONENTS. Break-
down diode A7CR1 provides a 6.8-volt reference to 
the emitter of A7Q2. The A7R1-A7C1 network pro-
vides phase correction for stability during transients. 

2-68. -130 VOLT AND +170 VOLT SUPPLIES. Two 
conventional full-wave rectifiers supply unregulated 
+170 volts and -130 volts. Each rectifier circuit pro-
vides a 150-volt output (filtered by C7 and C8), but 
the circuits are referenced to +20 volts so the actual 
output voltages (relative to ground) are +170 volts and 
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-130 volts. Note that the -130 volt supply is the source 
for shunt regulator A7CR2 which provides -56 volts 
to the -15 volt regulator circuit. 

2-69. +13-VOLT AND +20-VOLT SUPPLIES. The 
+13-volt supply (Q3, A7Q3, and A7Q4; 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 the negative leg is grounded while the 
positive leg provides the regulated output. The +20 
volt supply is obtained by adding a 7 volt source to the 
+13 volt supply. The 7 volt regulator consists of Q4 
and A7Q5, both acting as emitter followers. A 7 volt 
zener diode and a bias adjustment circuit provide the 
reference voltage for this supply. 

2-70. DECIMAL POINT ASSEMBLY A8. 

2-71. 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 7 from right to left as seen look-
ing at the front panel. The decimal point control signal 
consists of +170 volts applied to the desired lamp input. 
Control is supplied either from the TIME BASE switch 
or the lower REMOTE CONTROL connector on the 
rear panel. 

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

2-73. MEASUREMENT UNITS ASSEMBLY A9. 

2-74. INPUT. The measurement units assembly 
holds six neon lamps which are located on the front 
panel at the right end of the counter display. Lamps 
are designated MC, KC, SEC, mS, µS, and *(asterisk). 
As with the decimal point assembly, the measurement 
units control signal consists of +170 volts applied to 
the desired lamp input. Control is supplied either 
from the TIME-BASE switch or the lower REMOTE 
CONTROL connector on the rear panel. 

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

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

2-77. The decimal counter is shown in block diagram 
form in Figure 2-14A. The input circuit to binary A 
includes steering diodes CR9 through CR12. These 
diodes gate the input pulse so that it is applied only to 
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the conducting transistor. For example, if the binary 
is in the "1" state (Q1 cut off, Q2 conducting), CR9 is 
reversed biased by approximately 30 volts while CR10 
is slightly forward biased. The next input pulse is 
therefore steered to the base of conducting transistor 
Q2. Note the inclusion of clipper diodes CR13 and 
CR16 through CR18; they permit only positive pulses 
to be delivered to the input base of each transistor. 
In A15 only, CR13 also functions as the main signal 
gate. Operation of the basic circuits is discussed in 
the paragraphs listed in Table 2-3. Circuit detials 
are given in the schematic diagram Figure 7-9. 

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

Area Paragraph Reference 

Binary circuit and 
counting logic 

2-25 through 2-29 

Resetting 2-30 
Electrical readout 2-32 
Digital display 2-33 through 2-35 
Decimal point 2-70 
Clipper diodes 2-8 

2-78. 5 MHz DECIMAL COUNTER ASSEMBLY A16. 

2-79. The 5 MHz decimal counter operates in a man-
ner similar to the low frequency counter described in 
Paragraph 2-76. The circuits have been modified by 
the use of: a) high frequency transistors; b) reduced 
time constants in the interstage coupling network; and 
c) steering diodes. The input circuit to binary A in-
cludes steering diodes CR9, CR10, CR20, and CR21. 
These diodes gate the input pulse so that it is applied 
only to the conducting transistor. For example, if the 
binary is in the "1" state (Q1 cut off, Q2 conducting), 
CR9 i s reversed biased b y approximately 30 volts 
while CR10 is slightly forward biased. The next input 
pulse is therefore steered to the base of the conducting 
transistor Q2. (See Figure 7-11.) 

2-80. 50 MHz DECIMAL COUNTER ASSEMBLY A17. 

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

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

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

2-84. 50 MHZ READOUT ASSEMBLY A18. 

2-85. GENERAL. The 50 MHz readout assembly (A18) 
receives the binary-coded decimal output from the 
50 MHz decimal counter A17; it provides both front-
panel digital display and amplified binary-coded-
decimal signals. Circuit details are shown in the 
schematic diagram, Figure 7-14. 

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

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

Model 5245L 

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

2-88. INPUT AMPLIFIER ASSEMBLY A19-A20. 

2-89. Diodes CR2, CR6, CR4, and CR7 together with 
current source resistors R25 and R26 provides two 
low voltage sources that function together with limiting 
diodes CR1 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 i s determined by the resistors in the 
attenuator Al. 

2-90. The LEVEL control supplies a voltage to the 
second input without a gain change. Transistors Q2A 
and Q3 are a standard feedback pair used in differ-
ential operation with feedback pair Q2B and Q4. The 
feedback provides small loading onthe source follow-
ers, wide bandwidth, and stable gain. The second 
differential pair provides gain with temperature sta-
bility and is a current source to drive the twisted pair 

A. 50MHz READOUT 

DISPLAY CIRCUITS 

AMPLIFIER 
A 

AMPLIFIER 
B. 

AMPLIFIER 
D. 

05 Q6 AMPLIFIER 07 08 

•-> 

L 
A A 8 C 

A 

INPUT rJ 
-r 

r  
8 C 

B. 50MHz DECIMAL COUNTER 

TO 
5MHz 

COUNTER 

Figure 2-16. 50 MHz Readout and 50 MHz Counter Block Diagram 

2-18 02349-1 
05245-B-5 



Model 5245L Section II 
Paragraphs 2-91 to 2-93 

cable leading to the trigger on the function control 
assembly A21. The loaded twisted cable optimizes 
voltage gain, minimizes capacity effects, and isolates 
signal ground current. See Figure 7-17 for circuit 
details. 

2-91. FUNCTION CONTROL ASSEMBLY A21. 

2-92. GENERAL. The function control assembly, 
Figure 2-17, switches the counter logic circuits to 
perform the various counting functions. The signal 
which is counted by the decimal counting assemblies 
is switched 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, 
A17. The signal to control the main gate is switched 
to the period trigger by input gates 3 or 5. The re-
sulting pulses either drive the gate control assembly, 
A22 directly through gate 12 or are divided by the 
decade divider assemblies and then drive the gate 
control through gate 13. 

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

a. MANUAL. The input signal from A19 passes 
through gate 2, amplifier Ql, 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-   

quency from decade dividers passes through to gated 
signal output. 

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

d. FREQUENCY CHECK. Same 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 
control assembly A35 passes through gate 1, Ql, trig-
ger Q3-Q4, Q9, main gate Q10-Q11, and Q13 to the 
gated signal output. The input signal from Q19 passes 
through gate 5, Q9, period trigger Q10-Q11, and gate 
12 to the gate triggering outputs. 

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

g. MULTI-PERIOD. Same as PERIOD except that 
gate 12 is off and gate 13 is on. The output of the 
period trigger Q5-Q6 is divided by the 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 
AND gate description given in Paragraph 2-6 applies 
to the gate circuits, but note that gates 1 through 6 
consist of two diodes. The gates are turned on (sig-
nal passes) when -15 volts is applied to the control 
input to forward-bias the diodes; the gates are turned 
off (signal blocked) when the -15 volts is removed so 
that the fixed bias supply (from +13 volts) reverse-
biases the diodes. The main gate, Q10-Q11, is open 
when the gating signal amplifier Al2 is off, allowing 
the pulses from amplifier Q9 to switch the current 
flowing through Q10 to Q11 and to the output pulse 
amplifier Q13. The main gate is closed when Q12 is 
conducting which turns off transistors Q10 and Q11. 
Thus the pulses from Q9 are not allowed to drive the 
output pulse amplifier Q13. 

2-95. GATE CONTROL ASSEMBLY A22. 

2-96. GENERAL. The main function of the gate con-
trol assembly is to generate the gating signal (which 
controls the main gate in A21) and the sampling trig-
ger (which starts the sample-rate multivibrator in 
A23). Refer to the block diagram, Figure 2-18, during 
the following discussion. 
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2-97. SIGNAL FLOW. The gate flip-flop (Q4-Q5) is 
normally held in its off state (in this state, it holds 
the main gate closed, preventing counting) by the hold-
off signal from A23 which is applied through Q6. The 
first gate triggering pulse which occurs after the end 
of the holdoff pulse is amplified by Q1 and steering 
amplifier Q2 and operates the gate flip-flop to its on 
state. The next gate triggering pulse turns the gate 
flip-flop off through Q1 and Q3. (In MANUAL opera-
tion -15 volts is applied as a start or stop signal thru 
CR1 or CR2 to turn the gate flip-flop on or off.) The 
gate flip-flop output (positive pulse) is amplified with-
out inversion by split-load amplifier Q7 and passed on 
to A21 as the gating pulse. The trailing edge of the 
inverted output from Q7 triggers the transfer one-shot 
multivibrator (Q8 -Q9 )which produces a 30-millisecond 
output pulse; the negative pulse output is supplied di-
rectly from the multivibrator as the print command 
pulse (negative transition tells digital recorder to 
accept BCD information from counter); the positive 
pulse output from the multivibrator is a) immediately 
fed back to the gate flip-flop as a hold-off signal thru 
Q6 to prevent retriggering of the gate flip-flop until 
the regular holdoff signal from A23 is generated about 
a microsecond later, b) delivered to A23 for amplifi-
cation as the transfer pulse, and c) amplified and in-
verted by Q10. The Q10 output is delivered to A23 
as the sampling trigger pulse. (In MANUAL operation 
the sampling trigger output is shorted to ground by 
the FUNCTION switch). The negative pulse outputs 
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Figure 2-19. Sampling Control Block Diagram 

of both the gate flip-flop and amplifier Q10 are com-
bined, then amplified by All to drive the front-panel 
GATE lamp; the GATE lamp is therefore on during 
the gating signal plus 30 milliseconds; this ensures 
a visible flash from the lamp even for very short gates. 

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

2-99. SAMPLING CONTROL ASSEMBLY A23. 

2-100. GENERAL. During normal operation, the 
sampling control assembly 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 in A22. Refer 
to the block diagram, Figure 2-19, during the fol-
lowing explanation. 

02349-1 
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2-101. TRANSFER PULSE. The positive transfer 
pulse is amplified without inversion by Ql, then amp-
lified and inverted by Q2. During manual reset (RE-
SET pushbutton pressed or FUNCTION or TIME-BASE 
switches operated) -15 volts is amplified and inverted 
by 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 zero before the reset contacts open; then the voltage 
on the transfer pulse line transfers the zero count to 
the front-panel numerical display. 

2-102. RESET. The negative transition of the samp-
ling trigger pulse from A22 normally triggers the 
sample-rate one-shot multivibrator and starts opera-
tion of all sample-rate control circuits. Multivibrator 
feedback is through quick-recovery amplifier Q7, 
capacitor C4, and emitter follower Q5. The sample-
rate output pulse duration is controlled by the SAMPLE 
RATE potentiometer and is variable between 55 milli-
seconds and 5 seconds. When the SAMPLE-RATE 
control is operated to the HOLD position (completely 
clockwise), the multivibrator provides a continuous 
output. An amplified output is taken from Q7, differ-
entiated (leading edge is selected), amplified by Q8, 
and supplied as the DCA reset pulse and the DDA reset 
pulse. If manual reset occurs during the sample-rate 
multivibrator cycle, the multivibrator is quickly re-
turned to its quiescent state as a result of the -15 volt 
input through CR3. 

2-21 
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2-103, HOLDOFF. A second output from the sample-
rate multivibrator is amplified by Q10 to drive the 
holdoff one-shot multivibrator (Q11-Q12). The holdoff 
multivibrator output consists of a positive pulse which 
normally begins about 1 microsecond after the end of 
the gating signal and ends 55 milliseconds after the 
end of the sample-rate pulse. A holdoff pulse is also 
generated as a result of manual reset (-15 volts from 
manual reset line through CR6 and Q9 to Q11-Q12) so 
that counting cannot start until after reset switching 
transients have ended. 

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

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

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

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

2-108. OVEN CONTROL ASSEMBLY A25. The oven 
control assembly includes oscillator A25Q1 which pro-
duces a 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-
lified and applied to the heating element in the oven. 
The oven control assembly contains its own power 
supply which operates continuously whenever power 
is connected to the counter. 

2-109. OSCILLATOR ASSEMBLY A26. The oscilla-
tor assembly includes the Q1 oscillator circuit which 
is connected to the 1 MHz crystal in A24. The 1 MHz 
oscillator output is amplified by A26Q2, A26Q3, and 
A26Q4. A portion of the A26Q4 output is detected and 
applied to A26Q1 as AGC so that power dissipation in 
the crystal can be held at a constant low value. An-
other portion of the A26Q4 output is supplied to the 
rear panel MODE switch where it usually is switched 
through to amplifier A26Q5 and trigger A26Q6-A26Q7. 
Outputs of 1 MHz are taken from both A26Q5 and A26Q6-
A26Q7. 
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2-110. CIRCUIT DETAILS. Refer to the schematic 
diagram, Figure 7-21, for circuit details. The oscil-
lator A25Q1 is controlled by the Wien bridge in A24. 
Positive feedback from the A25Q2 emitter through 
A24R1-A24C6 to the A25Q1 emitter maintains oscil-
lation at the frequency of maximum feedback, which 
occurs at that frequency for which the A24R1-A24C6 
phase shift equals the A24R2-A23C7 phase shift (about 
3kHz). Degenerative feedback is provided from the 
A25Q2 emitter and the A24RT1-A24R3-A24R4 divider 
to the A25Q1 base; an increase in oven temperature 
lowers the resistance of RT1, thus increasing degen-
erative feedback and lowering oscillator output; like-
wise, a temperature decrease results in increased 
degenerative feedback to produce increased oscillator 
output. The detector is a voltage doubler circuit; 
A25C2 charges fully through the negative half cycle, 
and then discharges through A25CR2 in series with 
the driving source during the positive half cycle. 
Capacitor A25C4 between the collector and base of 
A25Q4 dampens sudden DC voltage swings and filters 
any AC component from the detected signal. The 
A26Q1 oscillator is a modified Pierce oscillator; its 
base is maintained at a DC level from the A26R1, 
A26R2 junction; AGC current is supplied to its emit-
ter from the A26CR1-A26CR2 detector (voltage 
doubler) which is referenced to the A26R1-A26R2 
junction. Limiter A26CR5 holds signal extremities 
to within about 0.6 volt of ground potential (see Para-
graph 2-8). Operation of the trigger circuit (A26Q6-
A26Q7) is discussed in detail in Paragraphs 2-18. 

2-111. MULTIPLIER ASSEMBLY A27. 

2-112. The 1 to 10 MHz multiplier assembly consists 
of X2 multiplier Ql, X5 multiplier Q2 and amplifier 
Q3. Circuit details are shown in the schematic dia- 
gram, Figure 7-22. Divider R4-R5 and emitter 
resistor R6 provide optimum DC bias to Q1 for effic-
ient frequency doubling; likewise, divider R8-R9 and 
emitter resistor R10 provide optimum DC bias to Q2 
for efficient fifth-harmonic generation. The inter-
stage coupling transformers (Ll-L2, L3-L4, and L5-
L6) include capacitive dividers in their secondary 
circuits (C8-C9, C13-C14, and C19-C20) for inter-
stage impedance matching. 

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

2-114. The 5MHz decade divider assembly reduces 
the frequency of its input by a factor of ten (normally 
1 MHz to 100kHz). Basic operation is identical to that 
described for the 5 MHz decimal counter (Paragraphs 
2-76 through 2-79), except that there is no displayed 
count. Refer to the schematic diagram, Figure 7-23, 
for circuit details. 

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

2-116. A block diagram of a typical decade divider 
is shown in Figure 2-14B. A decade divider is an 
arrangement of four cascaded binaries (flip-flop) so 
that for every ten input pulses there is one output 
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pulse. Consequently, when a frequency is applied to 
the input of the decade divider, the first binary divides 
it by two (since the first pulse switches the binary to 
the opposite state and a second pulse is required to 
return it to its original state) and again by two in the 
second binary (making a total division by four) and 
so on, with an expected total division of sixteen at the 
output of the fourth binary. The desired division by 
ten is obtained by a feed-ahead pulse to the fourth bi-
nary and feedback pulses to the second and third bi-
naries. Therefore, after the eighth input pulse is 
received the binaries will be in a state as if they had 
counted fourteen pulses. Then, when the ninth and 
tenth pulses are received the desired final output pulse 
is produced. Operation is similar to that described 
for the decimal counters discussed in Paragraphs 2-76 
and 2-77 except that there is no display array con-
nected to the binaries. Note that A31 throughA34 are 
supplied with a reset input so that only a certain num-
ber of input pulses to the decade dividers are necessary 
after reset before an output is produced. Refer to the 
schematic diagram Figure 7-24, for circuit details. 

2-117. TIME-BASE CONTROL ASSEMBLY A35. 

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

2-119. SELECTED FREQUENCY CONTROL. For all 
operating functions except PERIOD AVERAGE CHECK, 
gates 21 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 1 kHz signal 
from A30 to be amplified by Q11 and Q12; the ampli-
fied 1 kHz is supplied as the selected frequencyto A21. 

Table 2-4. Normal Time Base Control 

Gate Control On Time Base Switch 

21 10 s 

22 1 s 

23 0.1 s 

24 10 ms 

25 1 ms 

26 0.1 ms 

27 10 p,s 

28 1µs 

29 0.1 is 
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(For PERIOD AVERAGE CHECK, gate 27 is on, re-
gardless of TIME BASE selection, and 100kHz is sup-
plied as the selected frequency.) 

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

Table 2-5. Multiplied Period Control 

Gate Control On Function Switch 

7 100K PERIOD AVE 

8 10K PERIOD AVE 

9 1K PERIOD AVE 

10 100 PERIOD AVE 

11 10 PERIOD AVE 

2-121. GATING CONFLICT. A few combinations of 
TIME BASE and FUNCTION switch selections produce 
overlapping decade-divider requirements. For ex-
ample, a TIME BASE selection of 0. 1s and a FUNC-
TION selection of 10K-PERIOD AVERAGE turns on 
gate control 23 and gate control 8; the expected selected 
frequency of 10 Hz is not supplied through CR16-Q7 
since the frequency-dividing chain is blocked at CR11; 
the counter display is therefore meaningless. An 
alarm for unallowed switch combinations of this sort 
is given by the lighting of an asterisk (*) at the right 
end of the front panel display. The asterisk is also 
used to indicate two other non-useful control combin-
ations: 1) TIME BASE of 0.1 p.s and frequency FUNC-
TION, and 2) TIME BASE of 10 SEC and PERIOD 
function. The asterisk lamp (in A9) is controlled by 
switching contacts on both the TIME BASE and FUNC-
TION switches. 

2-122. CIRCUITS. Refer to the schematic diagram, 
Figure 7-25, for circuit details. Most of the gates in 
A35 are of the type described in Paragraph 2-6, but 
gates 28 and 29 are two-diode AND gates, described 
in Paragraph 2-94. The inhibit gates (CR8, CR11, 
CR14, CR17, and CR20) are similar to conventional 
AND gates except that they are always on (forward-
biased diode) in the absence of the control voltage and 
off (reverse-biased diode) when the control voltage is 
applied. 
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SECTION III 

PERFORMANCE CHECK 

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

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

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

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

d. after 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 source through a variable volt-
age device so that line voltage may be varied ± 10% 
from nominal (115 or 230 Vac) to assure proper op-
eration of the Counter under various supply conditions. 

Table 3-1. Recommended Test Equipment 

Instrument Type 
Required 

Characteristics 
Use 

Instrument 
Recommended 

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

Observe waveforms during 
troubleshooting and adjust- 
ment. Performance Check. 

HP Model 175A 
Oscilloscope 

HP Model 1750B 
Dual Trace Vertical 
Amplifier 

HP AC-21C Voltage 
Divider Probe (two) 

HP 10003A 10:1 Probe 

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

Performance Check HP Model 204B 
Oscillator 

HP Model 606A Test 
Oscillator 

Low Frequency 
Generator 

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

Performance Check HP Model 202A Low 
Frequency Function 
Generator 

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

Performance Check HP Model 212A Pulse 
Generator 

Primary Standard 
Oscillator 

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

Check accuracy of Counter 
time base 
Performance Check 

HP Model 107BR 

Variable line volt- 
age source with 
meter 

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

Performance Check 

DC Voltmeter OV to ± 170V, 10 megohm 
input impedance, 1% 
accuracy. 

Troubleshooting and 
adjustments 

HP Model 412A 

Power Amplifier DC to 10 MHz, 10 dB gain. Performance Check Dymec DY-2460A/ 
DY-2460A-M2 

Power Supply OV to ± 20V Performance Check HP Model 721A 
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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, 
± 1 count ± time base . 

Performance Check HP Model 5245L 

Mixer 10 MHz, 5062 impedance, 
40 mW sensitivity max. 

Performance Check HP Model 10514A 

Impedance 
Transformer 

1000 ohms to 50 ohms Performance Check 

Digital to Analog 
Converter 

1-2-2-4 BCD code Performance Check HP Model 581A 

Strip-Chart 
Recorder 

Performance Check Moseley 680 

Low-Pass Filter 1 kHz Performance Check 

Frequency 
Synthesizer 

Precision signal source 
0 to 50 MHz 

Performance Check HP Model 5100A/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 

FREQUENCY MEASUREMENTS 

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

DC INPUT 
a. Set Counter controls as follows: 

SENSITIVITY to .1 VOLT 
SAMPLE RATE slightly clockwise out of POWER OFF 
TIME BASE to .1 s 
FUNCTION to FREQUENCY 
- LEVEL + to PRESET 

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

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

d. To check for pulse operation, connect Pulse Generator to DC INPUT connector of Counter with 
normal recommended load. Set Pulse Generator for 1 iisec, 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. In-Cabinet Performance Check (cont'd) 

AC INPUT 
Repeat the procedure given for DC INPUT in steps a through e with the input signal connected to the AC 
Input. Frequency range 50 MHz to: 1) 25 Hz lower range on 0.1 attenuator setting, 2) 5 Hz lower 
range on 1 attenuator setting, with 1 volt input, and 3) 0.5 Hz lower range on 10 attenuator setting, 
with 10V input. 

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

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

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

c. Set Frequency Synthesizer for 10 MHz at 0.1V rms. 

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

3. ACCURACY: - 1 count, ± time base accuracy. 

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

b. Allow Counter to warm up for 72 hours. Internal crystal should be stabilized and calibrated to 
1 x 108 to a primary standard. 

c. Connect output of Frequency Synthesizer (calibrated to 1 x 10
8 

to a primary standard) to the 
Counter DC INPUT. 

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

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

f. Change the TIME BASE switch to the lOs gate position. The Counter should count 50 MHz ± 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. 

SCALING 

1. RANGE: 0 to 50 MHz 

a. Set Counter controls as follows: 
SENSITIVITY to . 1V 
SAMPLE RATE slightly clockwise out of POWER OFF 
TIME BASE to lOs 
FUNCTION to MANUAL START 
- LEVEL + to PRESET 
MODE (rear panel) to SCALER 
OUTPUT (rear panel) to SCALER RATIO 10 
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Table 3-2. In-Cabinet Performance Check (cont'd) 

b. Connect output from rear panel SCALER RATIO OUTPUT jack to Oscilloscope or another 5245L. 

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

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

2. FACTOR: by decade selectable from 10 to 109. 

a. Set Counter controls as follows 

SENSITIVITY to .1 VOLT 
SAMPLE RATE to slightly clockwise out of POWER OFF. 
TIME BASE to 10 sec. 
FUNCTION to MAN START. 
- LEVEL + to PRESET 
MODE (rear panel) to SCALER 
OUTPUT (rear panel) to SCALER RATIO 10. 

b. Connect rear panel SCALER RATIO OUTPUT to the Oscilloscope or another Counter. 

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

d. Set Frequency Synthesizer output for 50 Mhz at 0. 1V rms. 

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

PERIOD MEASUREMENTS 

1. FREQUENCY RANGE SINGLE PERIOD: 0 to 1 MHz 

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

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

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

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

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

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

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

c. Set Frequency Synthesizer for 300 kHz at 0. 1V rms. 

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

This check also checks Item 5, OUTPUT DISPLAY. 
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Table 3-2. In-Cabinet Performance Check (cont'd) 

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

a. Set Counter controls as follows: 

SENSITIVITY to .1 VOLT 
SAMPLE RATE to slightly clockwise out of POWER OFF 
TIME BASE to .1 “sec 
FUNCTION 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 1µs ± 1 count. Record results on test card. 

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

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

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

c. Set Frequency Synthesizer for 300 kHz at 0. 1V rms. 

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

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

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

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

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

FREQUENCY RATIO MEASUREMENTS 

1. Fl FREQUENCY RANGE: 0 to 50 MHz 

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

b. Connect Frequency Synthesizer to Counter TIME BASE EXT connector and set output to 0. 1V rms. 

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

d. Observe ratio of F/1 MHz by selecting Fl on Frequency Synthesizer as shown in table on the 
following page; record readings. 
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Table 3-2. In-Cabinet Performance Check (cont'd) 

Fl F2 Ratio F1/F2 

50 MHz 100 Hz 500, 000 
10 MHz 100 Hz 100, 000 

1 MHz 100 Hz 10, 000 
100 kHz 100 Hz 1, 000 

10 kHz 100 Hz 100 
1 kHz 100 Hz 10 

500 Hz 100 Hz' 5 
100 Hz 100 Hz 1 

2. F2 FREQUENCY RANGE: 0 to 300 kHz. 

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

b. Connect Frequency Synthesizer set for 1 MHz (F1) at 0. 1V rms to the Counter TIME BASE EXT 
connector. 

c. Connect Low Frequency Generator to Counter DC SIGNAL INPUT. Vary Low Frequency Generator 
from 2, 5, and 10 Hz at 0. 1V rms. Observe Counter display for ratio F1/F2. Record results on 
test card. 

d. 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 Ratio F1/F2 

2 500000 
5 200000 

10 100000 
100 10000 

1 kHz 1000 
100 kHz 10 
300 kHz 3 

3. MULTIPLE PERIOD: 1 to 105 in decade steps. 

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

c. Connect Frequency Synthesizer set to 1 MHz (F1) 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 INPUT. 
e. Counter should display the ratio of F1/F2 ± 1 count. Record results on test card. 

TIME BASE: FREQUENCY (INTERNAL): 1 MHz 

1. Stability: Aging Rate: Less than 3 parts in 109 per 24 hours. 
As a function of line voltage: less than ± 5 parts in 1010 for changes of ± 10%. 
As a function of ambient temperature: less than ± 2 parts in 1010  per °C from 

-20°C to +55°C. 
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Measure the stability of the time base using the circuit shown below and the following procedure: 

5245L UNDER TEST 5245L 50MHz COUNTER 

• 

* • 
'Imiremmossemos  

I07BR REF STANDARD 

105I4A 

MIXER 

t IMHzt1Hz*  

UN 

I KHz 
LO PASS 

FILTER 

I MHz (REAR) 

IMPEDANCE 
TRANSFORMER 

* COUNTER UNDER TEST MAY BE OFFSET t IHz INSTEAD OF REFERENCE STANDARD 
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 FREQ STD 
OUTPUT (rear panel) to 1 MHz 102 

c. Set digital to analog converter to analog columns 4, 5, and 6. This gives a full scale plot on the 
strip chart recorder of 10 parts in 109. 

d. Set the Counter (Table 5-1) to .1 µsec TIME BASE and FUNCTION switch to 10 PERIOD AVERAGE. 

e. 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 plot 
of the output and record any change on the test card. Increase temperature gradually to +55°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 ± 2 parts in 1010 per °C change 
of ambient temperature. (If necessary set Converter to columns 5, 6, 7 for 10 parts in 108 full 
scale.) 

LINE VOLTAGE: 

a. Connect the Counter under test to a variable voltage power line source. Using the same system as 
used for temperature check, make a plot with the line voltage at 115V rms. Lower the line voltage 
10% to 103V rms and make a second plot. Set the line voltage to 10% above normal line, 127V rms, 
and make a third plot. Record any change in frequency on test card. Note that the frequency change 
is less than ±5 parts in 1010 from the first reference plot. 

LONG TERM STABILITY: 

a. The system should be in a constant temperature environment. Allow 72 hours of continuous opera-
tion to stabilize the Counter. Make a reference plot and record the temperature and line voltage 
on the test card. Repeat the check in 24 hours and record any change in frequency on the test card. 
Temperature and line voltage must be the same as the first check or compensations for any dif-
ferences must be made. 

581A D/A 680 REC 

30, 464  

DY -2460A/ 
DY-2461A-M2 

Model 5245L Section III 
Table 3-2 

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

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

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

a.  

b.  

c.  

d.  

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

Connect Oscilloscope to EXT input jack. 

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. 

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

3. TIME BASE-Output-REAR PANEL: 0.1 Hz to 10 MHz in decade steps 5V peak-to-peak rectangular 
wave with 1000-42 source at 1 MHz and lower; 1V rms sine wave 
with 1000-2 source impedance only at 10 MHz. (See specifications 
Table 1-1.) 

a.  

b.  

c.  

d.  

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

Connect Oscilloscope to the OUTPUT connector (J5) on the rear panel. 

Oscilloscope should display 10 MHz at 1V rms. Record the frequency and amplitude on test card. 

Set the OUTPUT switch to each position, 1 MHz 102 
through . 1 Hz 10

9
. 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.  

b.  

c.  

d.  

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

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

Change Counter SENSITIVITY to 1.0 volt. Increase Oscillator output to 100 kHz at 1V rms. 
The Counter should count and display 100 kHz. Record results on test card. 

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

DISPLAY STORAGE 

a. Set Counter controls as follows: 
SENSITIVITY to CHECK 
SAMPLE RATE slightly clockwise out of POWER OFF 
TIME BASE to . is 
FUNCTION to FREQUENCY 
STORAGE (rear panel) to OFF 
- LEVEL + to PRESET 
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Model 5245L Section III 
Table 3-2 

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

b.  

c.  

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

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

SAMPLE RATE 

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

a.  

b.  

c.  

d.  

e.  

f.  

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

Connect Oscilloscope to J11 Pin 48. 

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

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

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

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

DIGITAL OUTPUT 

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

a.  

b.  

c.  

d.  

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

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

Connect Frequency Synthesizer to Counter AC INPUT connector. Set output level at 1 V rms. 

Connect Oscilloscope to following points to verify "0" state and "1" state levels. Oscilloscope will 
display the switch from "0" state (-8 volts) to "1" state (+18 volts) as a positive 26 volts step. 
Check all recorder outputs for "0" state and "1" state and mark the test card ok. 
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Section III Model 5245L 
Table 3-2 

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

BCD Oscilloscope Display 

Oscilloscope Sensitivity 10V/cm 

DIGITAL RECORDER RECORDER 
J11 Pins J11 
1 First DCA A18 9 Fifth DCA A13 
2 Set 10 Set 

26 Frequency Synthesizer to 10 Hz 34 Frequency Synthesizer to 100 kHz 
27 (@ 1 V rms) 35 (@ 1 V rms) 

3 Second DCA A16 11 Sixth DCA Al2 
4 Set 12 Set 

28 Frequency Synthesizer to 100 Hz 36 Frequency Synthesizer to 1 MHz 
29 (@ 1 V rms) 27 (@ 1 V rms) 

5 Third DCA A15 13 Seventh DCA All 
6 Set 14 Set 

30 Frequency Synthesizer to 1 KHz 38 Frequency Synthesizer to 10 MHz 
31 (@ 1 V rms) 39 (@ 1 V rms) 

7 Fourth DCA A14 15 Eighth DCA A10 
8 Set 16 Set 

32 Frequency Synthesizer to 10 kHz 40 Frequency Synthesizer to 10 MHz 
33 (Ci 1 V rms) 41 (@ I V rms) 

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 DIGITAL RECORDER jack (J11) pin 25 to check pos reference (+17V) 
and pin 24 to check neg reference (-6V). Record the amplitude of both reference voltages on 
test card. 

3-10 02349-2 
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Model 5245L Section III 
Table 3-2 

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

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

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

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

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

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

a. Set Counter controls as follows: 
SAMPLE RATE slightly clockwise out of POWER OFF 
SENSITIVITY to CHECK 
TIME BASE to 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) Pin 22 on the rear panel. The Counter should stop until the 
hold-off voltage is removed from J11, pin 22. Record hold-off voltage on test card. 

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

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

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

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

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

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

b. Push front panel RESET pushbutton. Counter should reset and then start a new count. Record 
result on test card. 
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TIME BASE OUTPUT JACK (J5) 

5 MHz 

5 MHz in 10 MHz 10 position 
.5 MHz in 1 MHz 102 position 
50 kHz in 100 kHz 103 position 
5 kHz in 10 kHz 104 position 
.5 kHz in 1 kHz 105 position 
50 Hz in 100 Hz 106 position 
5 Hz in 10 Hz 107 position 
.5 Hz in 1 Hz 108 position 
. 05 Hz in .1 Hz 10 position 

Description Check 

50 MHz ± 1 count 
50 MHz ± 12 counts 

000003.33 µs 
0000003.3 µs 
00000003. µs 
000000.00 ms 
0000000. 0 ms 
00000000. ms 
000000. 00 sec 

* 

. 1 µs 
1 lis 

10 /is 
. 1 ms 
1 ms 

10 ms 
. 1 s 
10s 

Hewlett-Packard Model 5245L Tests performed by  
Electronic Counter Date 

Serial No. - 

A. FREQUENCY MEASUREMENTS. 

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

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

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

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

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

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 10
9 

SINGLE PERIOD 
0000001. 0 As 

MULTIPLE PERIOD 
1 PERIOD AVERAGE 

. 1µs  0000003.3 /is 
1 /is  00000003. is 

10 Lis  000000. 00 ms 
. 1 ms  0000000. 0 ms 
1 ms 00000000. ms 

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

10 s  * 
10 PERIOD AVERAGE 

C. PERIOD MEASUREMENTS 
1. FREQUENCY RANGE SINGLE PERIOD: 

0 to 1 MHz. 

2. FREQUENCY RANGE MULTIPLE PERIOD: 
0 to 300 kHz 

0 Hz to 50 MHz 
25 Hz to 50 MHz 

00000010. 
0000010. 0 
000010. 00 
00010000. 

0010000. 0 
010000. 00 
10000. 000 
0000. 0000 

Model 5245L 

PERFORMANCE CHECK TEST CARD 
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Description Check 

MULTIPLE PERIOD CHECK (cont'd) 

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

4. PERIODS AVERAGED: 
1 to 105 in decade steps 

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

100 PERIOD AVERAGE 
. 1 p.s 00003.333 µs 

1 p.s 000003.33 p.s 
10 µs 0000003.3 /is 
.1 ms 00000003. µs 
1 ms 000000.00 ms 

10 ms 0000000.0 ms 
.1 s 00000000. ms 
is * 

10 s * 
1 K PERIOD AVERAGE 

.1 ps 0003.3333 µs 
1 µs  00003.333 us 

10 µ s  000003.33 ps 
.1 ms  0000003.3 µs 
1 ms  00000003. p.s 

10 ms  000000.00 ms 
.1 s 
1s 

10 s 

10 K PERIOD AVERAGE 

. 1 µs 
1 /is 

10 
.1 ms 
1 ms 

003.33333 µs 
0003.3333 
00003.333 µs 
000003.33 µs 
0000003.3 µs 

10 ms * 
.1 s * 
1 s * 

10 s * 
100 K PERIOD AVERAGE 

. 1 µs 
1 p.s 

10 µs 
.1 ms 

03.333333 µs 
003.33333 µs 
0003.3333 'us 
00003.333 /is 

1 ms * 
10 ms * 
.1 s * 
is * 

10s * 

0000001.0 is ± 1 count 

PERIODS AVERAGED 
1 0000003.3µs 

10 000003.33 us 
100 00003.333 µs 

1K 0003.3333 µs 
10K 003.33333 µs 

100K 03.333333 tis 

OUTPUT DISPLAY 

See Item C-2 

Model 5245L 

PERFORMANCE CHECK TEST CARD (Cont'd) 
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Model 5245L 

PERFORMANCE CHECK TEST CARD (Cont'd) 

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

PERIOD AVERAGE 

1 
10 

100 
1K 

10K 
100K 

DISPLAY 

00000001 
00000010 
00000100 
00001000 
00010000 
00100000 

D. FREQUENCY RATIO MEASUREMENTS RATIO F1/F2 

1. Fl FREQUENCY RANGE: 0 to 50 MHz 500000 
100000 
10000 
1000 
100 
10 
5 
1 

2. F2 FREQUENCY RANGE: 0 to 300 kHz 500000 
200000 
100000 
10000 
1000 
10 
3 

3. MULTIPLE PERIOD: RATIO F1/F2 = 1 MHz/100 kHz 
1 to 105 in decade steps PERIOD AVERAGE 

1 00000010. 
10 0000010.0 

100 000010. 00 
1K 00010. 000 

10K 0010. 0000 
100K 010. 00000 

RATIO F1/F2 = 1 MHz/300 kHz 
1 00000003. 

10 0000003. 3 
100 000003.33 

1K 00003. 333 
10K 0003. 3333 

100K 003. 33333 

4. INPUT SENSITIVITY: O. 15V rms 0. 1 V rms 

5. ACCURACY: ± 1 count of the larger 
frequency ± the trigger error Fl/F2 

± trigger error 

E. TIME BASE: FREQUENCY (INTERNAL) 1 MHz 

1. STABILITY: Parts in 109 (frequency offset at 
a. As a function of ambient temperature: beginning of test) 

less than ±2 parts in 1010 per °C from 
-20°C to +55°C 

in10  than ± 2 parts 10 per °C 
(stability) 

Less 

b. As a function of line voltage: less than 
± 5 parts in 1010 for changes of ± 10%. than ±5 parts in 1019 (stability) Less 

c. Stability: aging rate: less than 3 parts Parts in 109 (frequency offset 24  
in 109 per 24 hours hours later at same temperature 

and line voltage) 
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Model 5245L 

PERFORMANCE CHECK TEST CARD (Cont'd) 

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

3. TIME BASE: Outputs, rear panel: 
0.1 Hz to 10 MHz in decade steps, 
5V peak-to-peak rectangular wave with 
100-ohm source at 1 MHz and lower; 1V 
rms sine wave with 1000-ohm source 
impedance only at 10 MHz. 

TIME BASE EXT 

1 MHz (1 /is) 
100 kHz (10 p.$) 
10 kHz (.1 ms) 
1 kHz (1 ms) 
1 Hz (10 ms) 
10 Hz (. 1 s) 
1 Hz (1s) 
. 1 Hz (10s) 

BASE OUTPUT 

10 MHz (10) 
1 MHz (102) 
100 kHz (103) 
10 kHz (104) 
1 kHz (105) 
100 Hz (106) 
10 Hz (107) 
I Hz (108) 
. 1 Hz (109) 

TIME 

JACK (J3) 

1 V p-p 
or 

greater 

1V rms 

5V p-p 

JACK (J5) 

F. INPUT ATTENUATION: Three ranges 
0. 1, 1. 0, and 10 volts. 0. 1 volt 

1. 0 volt 
10 volts 

G. DISPLAY STORAGE: 
Storage off: count change visible 

Storage on: count change not visible 

Storage off 

Storage on 

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

I. BCD CODE: 

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

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

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

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

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

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

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

RECORDER JACK (J11) Pin 48 
negative step 13 volts 

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

DIGITAL 

DIGITAL 

DIGITAL 

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. 

Reset switch functions 
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Model 5245L Section IV 
Paragraphs 4-1 to 4-6 

SECTION IV 

REPLACEABLE PARTS 

4-1. INTRODUCTION. 

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

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

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

c. Manufacturer's part number. 

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

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

4-4. ORDERING INFORMATION. 

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

REFERENCE DESIGNATORS 

E 
F 
FL 
J 
K 
L 
M 
MP 

V 

VR 

X 
Y 

A assembly 
B motor 
BT = battery 
C = capacitor 
CP = coupler 
CR = diode 
DL = delay line 
DS = device signaling (lamp)  

misc electronic part P 
fuse Q 
filter R 

= jack RT 
relay S 
inductor T 

= meter TB 
mechanical part TP  

plug 
= transistor 

resistor 
= thermistor 
= switch 
= transformer 
= terminal board 
= test point  

= vacuum, tube, neon 
bulb, photocell, etc. 

= voltage regulator 
= cable 
= socket 
= crystal 

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 

CCW = counter-clockwise 
CER = ceramic 
CMO = cabinet mount only 
COEF = coefficient 
COM = common 
COMP = composition 
COMPL = complete 
CONN = connector 
CP = cadmium plate 
CRT = cathode-ray tube 
CW = clockwise 

DEPC deposited carbon 
DR drive 

ELECT = electrolytic 
ENCAP = encapsulated 
EXT = external 

F = farads 
FH = flat head 
FIL H = fillister head 
FXD = fixed 

GE = germanium 
GL = glass 
GED = ground(ed) 

ABBREVIATIONS 

henries NPN 
hexagonal 
mercury NRFR 
hour(s) 

intermediate freq 
NSR 

impregnated 
incandescent 
include(s) 
insulation(ed) 
internal 

kilo = 1000 

LH left hand 
LIN linear taper 
LK WASH = lock washer 
LOG logarithmic taper 
LPF low pass filter 

milli = 10-3 
MEG meg = 106 
MET FLM = metal film 
MET OX metallic oxide 
MFR manufacturer 
MINAT miniature 
MOM momentary 
MTG mounting 
MY "mylar" 

nano (10-9) 
normally closed 

= neon 
= nickel plate 

normally open 
negative positive zero 
(zero temperature 
coefficient) 

= 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- 

positive 
= part of 

polystyrene 
= porcelain 

position(s) 
potentiometer 

= peak -to -peak 

= point peak working voltage 

= rectifier 
= radio frequency 
= round head or 

right hand 
= rack mount only  

RMS 
RWV 

S-B 
SCR 
SE 
SECT 
SEMICON 
SI 
SIL 
SL 
SPG 
SPL 
SST 
SR 
STL 

TA 
TD 
TGL 
THD 
TI 
TOL 
TRIM 
TWT 

U 

VAR 
VDCW 

W 
WIV 

WW 
W/O  

root-mean square 
reverse working 
voltage 

slow -blow 
= screw 

selenium 
section(s) 
semiconductor 
silicon 
silver 
slide 
spring 
special 
stainless steel 
split ring 
steel 

= tantalum 
= time delay 

toggle 
= thread 
= titanium 
= tolerance 
= trimmer 
= traveling wave tube 

micro = 10-6 

variable 
= dc working volts 

= with 
= watts 

working inverse 
voltage 
wirewound 
without 

H 
HEX 
HG 
HR 

IF 
1MPG 
INCD 
INCL 
INS 
INT 

K 

N 
N 
NE 
NI PL 
N 
NPO 

OBD 
OH 
OX 

P 
PC 
PF 

PH BRZ 
PHL 
PIV 
PNP 

P/0 
POLY 
PORC 
POS 
POT 
PP 
PT 
PWV 

RECT 
RF 
RH 

RMO 

01194-12 
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Section IV Model 5245L 

Table 4-1 

Table 4-1. Reference Designation Index 

Reference 
Designation (P) Stock No. Description # Note 

Al 05245-6016 SWITCH ASSY:ATTENUATORCPART OF W2) 

AIC1 0160-2262 C:FXD CER 16 PF 5% 500VDCW 
AIC2 0160-2260 C:FXU CER 13 PF 5% 500VDCW 
AIC3 0150-0069 C:FXU CER 0.001 OF +100-20% 500VDCW 
A1C4 0160-2550 CIFXD CER 1.0 PF 500VDCW 
AIC5 0160-2248 C:FX0 CER 4.3 PF 500vDCW 

A1C6 0140-0169 C:FXO MICA 100 PF 5% 500VDCW 
AIC7 0150-0115 C:FXD CER 47 PF 10% 500VDCW 

AICR1 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A1CR2 1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60PIV 
A1CR3 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A1CR4 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A1CR5 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 

AIL1 9100-0346 COIL:FXD 0.05 UH 20% 
A1L2 9100-0346 COIL:FXD 0.05 UH 20% 

A1R1 0683-2245 R:FXD COMP 220K OHM 5% 1/4W 
AIR2 0757-0344 R:FXD MET FLM 1 MEGOHM 1% 1/4W 
A1R3 0757-0368 R:FXD MET FLM 34 OHM 1% 1/8W 
AIR4 0757-0368 R:FXD MET FLM 34 OHM 1% 1/8W 
AIRS 0757-0972 R:FXD MET FLM 100K OHM 2% 1/8W 

A1R6 0686-1055 R:FXU COMP 1 MEGOHM 5% 1/2* 
AIR7 0757-0350 R:FX0 MET FLM 909K OHM 1% 1/4W 
AIRS 0757-0972 R$FXD MET FLM 100K OHM 2% 1/8W 
AIR9 NOT ASSIGNED 
AIRIO 0757-0948 R:FXD MET FLM 10K OHM 2% 1/86 

AIR11 2100-1924 R:VAR COMP 5K OHM 20% 1/5W 

A151 3100-2036 SWITCH:ROTARY 
A1S2 NSR PART OF R11 

TIME BASE 
A2 SWITCH ASSY(PART OF W2) 

A2C1 0150-0122 C:FXD CER 2000PF 20% 500VDCW 

A2RI 0683-1045 R:FXD COMP 100K OHM 5% 1/4* 

A251 3100-2029 SWITCH:ROTARY 

A3 SWITCH AS5Y:FONCTION(PART OF W2) 

A3R1 0683-2025 R:FXU COMP 2000 OHM 5% 1/4W 
A3R2 0683-2025 R:FXD COMP 2000 OWM 5% 1/46 

A3SI 3100-1874 SWITCH:ROTARY 6 SECT 10 POSITION 

A4 5245L-198 ASSY:MODE SWITCH 

A4CI 0150-0093 C:FXu CER 0.0IUF +80-20 100VDCw 

A4RI 0683-1025 R:FXD COMP 1000 OHMS 5% 1/4% 

A451 3100-0389 SWITCH:ROT 1-SECT 3-POS HP SPEC 

= See list of abbreviations in introduction to this section 
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Model 5245L Section IV 
Table 4-1 

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

Reference 
Designation ,:,, Stock No. Description # Note 

A5 5245L-19A ASSY:OUTPUT SWITCH 

A5C1 0170-0094 C:FXU MY 0.047UF 20% 50VDCw 
A5C2 0170-0094 CsFX0 MY 0.047UF 20% 50VDCW 

A5CRI 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 

4501 1850-0062 TRANSISTOR:GERMANIUM 

A5R1 0683-3315 R:FX0 COMP 330 OHMS 5% 1/4W 
A5R2 0683-4335 R:FXO COMP 43K OHM 5% 1/4W 
A5R3 0683-1025 R:FXO.COMP 1000 OHMS 5% 1/4W 
A5R4 0683-1025 R:FXDICOMP 1000 OHMS 5% 1/4W 
A5R5 0683-6225 RIFXD COMP 6200 OHMS 5% 1/4W 

A5S1 3100-0390 SWITCH:ROT 2—SECT 9—POS HP SPEC 

A6 52434-65L ASSY:RECTIFIER 
52434-65L-1 BOARD:BLANK P.C. 

A6C1 0170-0040 CIFX0 MY .047 OF 10% 200VDCW 
A6C2 0160-0314 C:FXD MY 0.01 OF 5% 400VDCW 
A6C3 0160-0314 C:FX0 MY 0.01 OF 5% 400VUCW 
A6C4 0170-0040 C:FXD MY .047 OF 10% 200VDCW 

A6CR1 1901-0045 SEMICON DEVICE:DIODE SI 
A6CR2 1901-0045 SEMICON DEVICE:DIODE SI 
A6CR3 1901-0045 SEMICON DEVICE:DIODE SI 
A6CR4 1901-0045 SEMICON UEVICE:DIODE SI 
A6CR5 1901-0029 DIODOSILICCN 600 PIV 

A6CR6 1901-0029 DIODE:SILICON 600 PIV 
A6CR7 1901-0029 SEMICON DEVICE:DIODE SI 600V 
A6CR8 1901-0029 SEMICON DEVICE:DIODE SI 600V 
A6CR9 1901-0045 SEMICON DEVICE:DIODE SI 
ASCRIO 1901-0045 SEMICON DEVICE:DIODE SI 

A6CRI1 1901-0045 SEMICON DEVICE:DIODE SI 
A6CR12 1901-0045 SEMICON DEVICE:DIODE SI 
A6CRI3 1901-0049 SEMICON DEVICE:DIODE SI 
A6CR14 1901-0049 SEMICON UEVICE:DIODE SI 
A6CR15 1901-0049 SEMICON DEVICE:DIODE SI 

A6CRI6 1901-0049 SEMICON DEVICE:DIODE SI 

A7 5243A-65H ASSY:REGULATOR 
5243A-65H-1 BOARO:BLANK P.C. 

A7C1 0170-0040 C:FXD MY .047 OF 10% 200VDCW 
A7C2 0180-0097 C:FXU ELECT 47 UP 10% 35VDCW 
A7C3 0170-0040 CIFX0 MY .047 OF 10% 200VDCW 
A7C4 0180-0098 CIFX0 ELECT 1000F 20% 20VCCW 
A7C5 0180-0098 C:FX0 ELECT 100UF 20% 20vDCW 

A7CR1 1902-0017 SEMICON DEVICE:DIODE SI 
A7CR2 1902-0214 DIODEISILICON BREAKDOWN 56.2V 10% 1.5W 
A7CR3 1902-0017 SEMICON DEVICE:DIODE SI 
A7CR4 1902-0057 SEMICON DEVICE:DIODE SILICON 

A7Qt 1853-0001 TRANSISTOR:PNP SILICON 30V 900MW 

4 See list of abbreviations in introduction to this section 
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Reference 
Designation 

A7O2 
A703 
A7Q4 
A7QS 

A7R1 
A7R2 
A7R3 
A7R4 
A7R5 

A7R6 
A7R7 
A7R8 
A7R9 
A7R10 

A7R11 
A7R12 
A7R13 
A7R14 
A7R15 

A7R16 
A7R17 
A7R18 
A7R19 
A7R20 

A8 

A8CRI 
A8CR2 
A8CR3 
A8CR4 
A8CR5 

A8CR6 
A8CR7 
A8CR8 
A8CR9 
A8CRIO 

A8CR11 
ABCR12 
A8CR13 
A8CR14 
A8CR15 

A8CR16 
A8CR17 
A8CR18 

A8DS1 THRU 
A8DS2 
A8DS3 
A8DS4 
48055 
A8DS6 

A8US7 

Stock No. 

1850-0062 
1853-0001 
1850-0062 
1850-0048 

0758-0015 
0686-1025 
0686-2235 
0758-0015 
2100-1412 

0758-0015 
0689 2035 
0758-0015 
0686-8215 
0686-7525 

0758-001 
2100-1412 
0758-0028 
0686-8215 
0686-2735 

0686-6215 
2100-1412 
0686-1225 
0686-3625 
0683-3615 

5243L-65A 

1901-0025 
1901-0025 
1901-0025 

1901-0025 

1901-0025 
1901-0025 
1901-0025 
1901-0025 
1901-0025 

1901-0025 
1901-0025 
1901-0025 

1901-0025 

1901-0025 

1901-0025 

2140-0028 
2140-0028 
2140-0028 
2140-0028 

2140-0028 

Note Description # 

TRANSISTOR:GERMANIUM 
TRANSISTOR:PNP SILICON 30V 900MW 
TRANSISTORsGERMANIUM 
TRANS/STOR:GERMANIUM 2N650 PNP 

RIFXJ MET FLM 220 OHMS 5% 1/2W 
RSFXO COMP 1000 OWM 5% 1/2W 
RIFX0 COMP 22K OHM 5% 1/2W 
R:FXU MET FLM 220 OHMS 5% 1/2W 
IR:VAR COMP 500 OHM 20% LIN 1/4W 

RsFXJ MET FLM 220 OHMS 5% 1/2W 
FS:FM) COMP 20K OHM 5% IW 
RIFXD MET FLM 220 OHMS 5% 1/2W 
R:FXU COMP 820 OHM 5% 1/2W 
R$FXO COMP 7500 OHM 5% 1/2W 

R1FXU MET FLM 220 OHMS 5% 1/2W 
RIVAR COMP 500 OHM 20% LIN 1/4W 
R:FX0 MET FLM 270 OHMS 5% 1/2W 
RSFXO COMP 820 OHM 5% 1/2W 
RIFX0 COMP 27K OHM 5% 1/2W 

R:FxD COMP 620 OHM 5% 1/2W 
R:VAR COMP 500 CHM 20% LIN 1/4W 
RIFX0 COMP 1200 OHM 5% 1/2W 
RIFX0 COMP 3600 OWM 5% 1/2W 
RSFXO COMP 360 CHM 5% 1/4W 

ASSY:DECIMAL POINT 

SEMICON DEVICE:DIODE JUNCTION 
SEMICON DEVICE:DIODE JUNCTION 
SEMICON DEVICE:DIODE JUNCTION 
NOT ASSIGNED 
SEMICON DEVICE:DIODE JUNCTION 

SEMICON DEVICE:DIODE JUNCTION 
SEMICON DEVICE:DIODE JUNCTION 
SEMICON DEVICE:DIODE JUNCTION 
SEMICON DEVICE:DIODE JUNCTION 
SEMICON DEVICE:DIODE JUNCTION 

SEMICON DEVICE:DIODE JUNCTION 
SEMICON DEvICEIDIODE JUNCTION 
SEMICON DEVICE:DIODE JUNCTION 
NOT ASSIGNEL 
SEMICON DEVICE:DIODE JUNCTION 

SEMICON DEVICE:DIODE JUNCTION 
NOT ASSIGNEC 
SEMICON DEVICE:DIODE JUNCTION 

NOT ASSIGNED 
LAMP:GLOW 1/15w 
LAMP:GLOW 1/I5W 
LAMP:GLOW 1/15W 
LAMP:GLOW 1/15W 

LAMPIGLOw 1/15W 

Section IV 
Model 5245L 

Table 4-1 

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

-7-- See list of abbreviations in introduction to this section 
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Note Reference 
Designation V Stock No. Description # 

A8088 2140-0028 
A8059 2140-0026 

A8RI THRU 
A8R2 
A8R3 0683-1055 
A8R4 0683-6835 
A8R5 0683-1055 
A8R6 0683-6835 

A8R7 0683-1055 
A8R8 0683-6835 
A8R4 0683-1055 
A8R10 0683-6835 
A8R11 0683-1055 

A8R12 0683-6835 
A8R13 0683-1055 
A8R14 0683-6835 
A8R15 0683-1055 
A8R16 0683-6835 

LAMP:GLO* 1/15W 
LAMP:GLOW 1/15% 

NOT ASSIGNED 
R:FX0 COMP 1 MEGOHM 5% 1/4* 
RIFXD COMP 68K OHM 5% 1/4W 
RIFXD COMP 1 MEGOHM 5% I/4* 
R:FXD COMP 68K OHM 5% 1/4w 

RIFXD COMP 1 MEGOHM 5% 1/4W 
RIFXC COMP 68K OHM 5% 1/4* 
RIFX0 COMP 1 MEGOHM 5% 1/4* 
R$FXO COMP 68K OHM 5% 1/4* 
RIFXD COMP 1 MEGOHM 5% 1/4* 

RIFXD COMP 68K OHM 5% 1/4* 
RIFXD COMP 1 MEGOHM 5% 1/4* 
R:FXD COMP 68K OHM 5% 1/4W 
RIFXD COMP 1 MEGOHM 5% 1/4W 
RIFXU COME 68K OHM 5% 1/4W 

A8RI7 0683-1245 
A8R18 0683-1245 
A8R19 0683-1245 
A8R20 0683-1245 

RIFXU COMP 
RIFXD COMP 
RIFXD COMP 
R:FXD COMP 

120K OHM 5% 1/4* 
120K OHM 5% 1/4* 
120K OHM 5% 1/4* 
120K OHM 5% 1/4* 

A9 5243L-65b 
5243L-658-1 

A9C1 0150-0011 

A9CR1 1901-0025 
A9CR2 1901-0025 
A9CR3 1901-0025 
A9CR4 1901-0025 
A9CR5 1901-0025 

A9CR6 1901-0025 
A9CR7 1901-0025 
A9CR8 1901-0025 
A9CR9 1901-0025 
A9CRIO 1901-0025 

A9CRII 1901-0025 
A9CR12 1901-0025 

A9DSI THRU 
A9089 
A9DSIO 2140-0015 
A90SII 2140-0015 
A90812 2140-0015 
A9DSI3 2140-0015 

A90514 2140-0015 
A9DSI5 2140-0015 

A9R1 0683-5135 
A9R2 0683-1055 
A9R3 0683-5135 

ASSYIMEASUREMENT UNITS 
BoARD:BLANK P.C. 

CIFXU CER 0.01UF 20% 1000VDCW 

SEMICON DEVICE:DIODE JUNCTION 
SEMICON DEVICEIDIODE JUNCTION 
SEMICON DEVICEIDIODE JUNCTION 
SEMICON UEVICEIDIODE JUNCTION 
SEMICON DEVICEIDIODE JUNCTION 

SEMICON DEVICE:DIODE JUNCTION 
SEMICON UEVICEIDIODE JUNCTION 
SEMICON DEVICEIDIODE JUNCTION 
SEMICON DEVICEIDIODE JUNCTION 
SEMICON DEVICE:DIODE JUNCTION 

SEMICON DEVICE:DIODE JUNCTION 
SEMICON DEVICEIDIODE JUNCTION 

NOT ASSIGNED 
LAMPIGLOW NEON NEw2H 
LAMOGLOW NEON NE.,2H 
LAMPtGLOW NEON NE-2H 
LAMPIGLOW NEON NE-2H 

LAMP:GLOW NEON NE-2H 
LAMPIGLOW NEON NE-2H 

R3FXD COMP 51K OHMS 5% 1/4* 
RIFX0 COMP 1 MEGOHM 5% 1/4* 
RIFXD COMP 51K OHMS 5% 1/4* 

Model 5245L Section IV 
Table 4 -1 

Table 4-1. Reference Designation Index (Cont'd) 
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Section IV Model 5245L 

Table 4-1 

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

Reference 
Designation Sstockrio. Description # Note 

A9R4 0683-1055 R:FXD COMP 1 MEGOHM 5% 1/4* 
A9R5 0683-5135 R$FXO COMP 51K OHMS 5% 1/4* 
A9R6 0683-1055 R:FX0 COMP 1 MEGOHM 5% 1/4* 
A9R7 0683-5135 RIFX0 COMP 51K OHMS 5% 1/4* 
A9R8 0683-1055 R:FXD COMP 1 MEGOWM 5% 1/4W 

A9R9 0683-5135 R:FXO COMP 51K OHMS 5% 1/4* 
A9R10 0683-1055 R:FXJ COMP 1 MEGOWM 5% 1/4* 
A9R11 0683-5135 RIFX0 COMP 51K OHMS 5% 1/4* 
A9R12 0683-1055 RIFXD COMP 1 MEGOHM 5% 1/4* 
A9RI3 0683-1245 R:FX0 COMP 120K OHM 5% 1/4* 

A9R14 0683-1245 RIFXD COMP 120K OHM 5% 1/4* 
A9R15 0683-1245 R:FXU COMP 120K OHM 5% 1/4* 
A9R16 0683-1245 RIFXD COMP 120K OHM 5% I/4W 

A10 05212-6016 ASSYMECIMAL BOARD 
05212-2016 BOARU:BLANK PC 
05212-6011 READOUT BLOCK ASSY 

AlOCI 0140-0190 CZFXU MICA 39 PF 5% 
A10C2 0140-0145 CIFX0 MICA 22 PF 5% 
AIOC3 0140-0193 C:FXD MICA 62 PF 5% 
AIOC4 0140-0193 C:FXD MICA 82 PF 5% 
A1005 0140-0204 CIFXD MICA 47PF 5% NPO 500VDCW 

A1006 0140-0197 C1FXO MICA 180 PF 5% 
A1007 0160-2203 C:FXD MICA 91 PF 5% 
A1008 0140-0192 C:FXD MICA 68 PF 5% 
A10C9 0140-0197 C:FX0 MICA 180 PF 5% 
AIOCIO 0140-0217 C:FXu MICA 140 PF 2% 300VDCW 

AIOCI1 0160-2203 C:FXJ MICA 91 PF 5% 
Al0C12 0140-0193 CIFXD MICA 82 PF 5% 
A10C13 0160-2206 C1FXu MICA 160 PF 5% 
A10C14 0140-0195 C:FXJ MICA 130 PF 5% 300 VDC* 
A10C15 0160-2206 CIFXD MICA 160 PF 5% 

A1OCR1 1901-0025 DIODE:SILICON 100WV 100MA 
AlOCR2 1901-0025 DIODE:SILICON 100WV 100MA 
AlOCR3 1901-0025 DIODE:SILICCN 100WV 100MA 
AlOCR4 1901-0025 DIODE:SILICON 100WV 100MA 
AIOCR5 1901-0025 DIODE;SILICON 100WV 100MA 

A1OCR6 1901-0025 DIODE:sILICON 100WV 100MA 
AlOCR7 1901-0025 DIODE$SILICCN 100WV 100MA 
AlUCR8 1901-0025 DIODE:SILICON 100WV 100MA 
A10CR9 1910-0016 DIODEIGERMANIUM 1 MICROSEC 60 *IV 
AlOCR10 1910-0016 DIODE:GERMANIUM 1 MICROSEC 60 WIV 

AIOCRII 1910-0016 DIODE:GERMANIUM 1 MICROSEC 60 WIV 
AlOCRIk 1910-0016 DIODE:GERMANIUM 1 MICROSEC 60 *IV 
AlOCRI3 1910-0016 DIODE:GERMANIUM 1 MICROSEC 60 *Iv 
AlOCRI4 1910-0016 DIODE:GERMANIUM 1 MICROSEC 6U *IV 
AlOCRI5 1910-0016 DIODE:GERMANIUM 1 MICROSEC 60 *IV 

AlOCRI6 1910-0016 DIODE:GERMANIUM 1 MICROSEC 60 *IV 
AIOCRI7 1910-0016 DIODE:GERMANIUM 1 MICROSEC 60 *IV 
A10CRI8 1910-0016 DICDLSGERMANIUM 1 MICROSEC 60 *Iv 

AIODSI NSR PART OF READOUT BLOCK ASSY 

-4--  See list of abbreviations in introduction to this section 
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Model 5245L Section IV 
Table 4-1 

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

Reference 
Designation i Stock No. tp i tion # Description  Note 

A10052 NSR PART OF READOUT BLOCK ASSY 
A1ODS3 NSR PART OF READOUT BLOCK ASSY 
AIODS4 NSR PART OF READOUT BLOCK ASSY 
AlODS5 NOT ASSIGNED 
AIODS6 1970-0009 ELECTRON TG6E;INDICATOR 10 DIGIT 

A1001 1850-0062 TRANSISTOR:SPL2N404A 
A1002 1850-0062 TRANSISTOR:SPL2N404A 
A1003 1850-0062 TRANSISTORISPL2N404A 
A1004 1850-0062 TRANSISTOR:SPL2N404A 
A1005 1850-0062 TRANSISTOR:SPL2N404A 

AI006 1850-0062 TRANSISTORISPL2N404A 
A1007 1850-0062 TRANSISTORISPL2N404A 
A1008 1850-0062 TRANSISTORSSPL2N404A 

AIOR1 0686-4735 RIFXD COMP 47K OHM 5% 1/2* 
AI0R2 NSR PART OF READOUT BLOCK ASSY 
A1OR3 THRG 
A10R5 NOT ASSIGNED 
AI0R6 0683-3945 RSFXU COMP 390K OHMS 5% 1/4W 
AIOR7 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W 

AI0R8 0683-3945 RSFXO COMP 390K OHMS 5% 1/4W 
A10R9 0683-3945 R:FX0 COMP 390K OHMS 5% 1/4W 
AIORIO 0686-7525 RIFXD COMP 7500 OHMS 5% 1/2* 
AIORII 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W 
Al0RI2 0683-5635 RIFXD COMP 56K OHMS 5% 1/4% 

AIORI3 0686-7525 RIFXD COMP 7500 OHMS 5% 1/2* 
AIOR14 0683-4735 RZFXO COMP 47K OHMS 5% 1/4W 
AI0R15 0683-4735 R*FXO COMP 47K OHMS 5% I/4W 
AI0R16 0683-3925 RIFXD COMP 3900 OHM 5% 1/4* 
AIORI7 0683-1815 R2FX0 COMP 180 OHM 5% 1/4W 

AI0R18 0683-4735 R*FXO COMP 47K OHMS 5% 1/4* 
AIOR19 0683-3925 R*FXO COMP 3900 OHM 5% 1/4* 
AI0R20 0683-1045 RIFXD COMP 100K OHMS 5% 1/4* 
AI0R21 0683-3025 RIFXD COMP 3000 OHM 5% 1/4* 
AIOR22 0683-4735 RSFXO COMP 47K OHMS 5% 1/4* 

AI0R23 0683-4735 R;FXD COMP 47K OHMS 5% 1/4* 
AI0R24 0683-3025 RIFXD COMP 3000 OHM 5% 1/4W 
AI0R25 0686-7525 RIFXD COMP 7500 OHMS 5% 1/2* 
AI0R26 0683-5635 RIFXD COMP 56K OHMS 5% I/4W 
AI0R27 0683-5635 RIFXD COMP 56K OHMS 5% 1/4* 

AIOR28 0686-7525 R$FXO COMP 7500 OHMS 5% 1/2* 
AI0R29 0683-4735 RIFXD COMP 47K OHMS 5% 1/4* 
AI0R30 0683-4735 RIFXD COMP 47K OHMS 5% 1/4* 
A10P31 0683-3925 RIFXD COMP 3900 OHM 5% 1/4* 
AIOR32 0683-3925 RIFXD COMP 3900 OWM 5% I/4W 

AI0R33 0683-1815 RIFXD COMP 180 OHM 5% 1/4* 
AI0R34 0683-4735 R:FXO COMP 47K OHMS 5% 1/4* 
AIOR35 0683-3925 RsFXO COMP 3900 OHM 5% 1/4W 
AI0R36 0683-8225 RIFXD COMP 8200 OHMS 5% 1/4* 
AI0R37 0683-1045 RSFXO COMP 100K OHMS 5% I/4* 

AI0R38 0686-7525 RIFX0 COMP 7500 OHMS 5% 1/2* 

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

Table 4-1 

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

Reference 
Designation  h. Stock No. Description # Note 

A10R39 0683-5635 R:FXU COMP 56K OHMS 5% 1/4* 
AIOR4O 0683-5635 R:FXU COW-  56K CHMS 5% 1/44 
A1uR41 0686-7525 R:FXU COMP 7500 OHMS 5% 1/2% 
AI0R42 0683-4735 R:FXD COME 47K OHMS 5% 1/4* 
AIOR43 0683-4735 R:FXD COMP 47K OHMS 5% 1/4* 

A10R44 0683-8225 R:FXU COMP e200 OHMS 5% 1/4* 
A10R45 0683-3925 R:FX0 COMP 3900 OHM 5% 1/44 
A10R46 0683-1615 R:FXD COME 180 CHM 5% 1/4% 
A10R47 0683-4735 R:FXD COMP 47K OHMS 5% 1/4* 
AI0R48 0683-3925 R:FXU COMF 3900 OHM 5% 1/4* 

AI0R49 0683-1035 R:FXO COMP 10K CHM 5% 1/4* 
AIOR50 0683-1045 R:FXD COMP 100K OHMS 5% 1/4W 
AI0R51 0666-7525 R:FXD COME 7500 OHMS 5% 1/2* 
AI0R52 0683-5635 R:FXD COMP 56K OHMS 5% 1/4* 
AI0R53 0683-5635 R:FXD COMP 56K CHMS 5% 1/4W 

AIOR54 0686-7525 R:FXD COMP 7500 OHMS 5% 1/2* 
AIOR55 0683-4735 R:FXD COMP 47K OHMS 5% 1/4* 
AI0R56 0683-4735 RIF- Xu COMP 47K OHMS 5% 1/4* 
AI0R57 0683-1035 R:FXJ COME 10K OHM 5% 1/4* 
A10R58 0683-3925 R:FXU COMF a,900 OHM 5% 1/4* 

A10R59 0683-1615 R:FXD COMP 180 OHM 5% 1/4W 
AIOR60 0683-4735 R:FXU COMP 47K OHMS 5% 1/4* 
AIOR61 0683-3925 R:FXU COME 3900 OHM 5% 1/4* 
AIOR62 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 
A10R63 0683-6835 R:FXU COMP 68K OHM 5* 1/4W 

A10R64 0683-1045 R:FXU COMP 100K OHMS 5% 1/4W 
A10R65 0683-2025 R:FXD COMP 2000 OHM 5% 1/44 

AIOV1 NSR PART OF READOUT BLOCK ASSY 

All SAME AS AlCI USE PREFIX All 
Al2 SAME AS A109 USE PREFIX Al2 
A13 SAME AS A10, USE PREFIX A13 
A14 SAME AS A10, USE PREFIX A14 
A15 SAME AS A10, USE PREFIX A15 

A16 05232..6010 DECIMAL COLNTER ASSEMBLY 
05232-2010 BOARD:BLANK PC 
05212-6011 READOUT BLOCK ASSEMBLY 

A16C1 0160-0369 CtFXD MICA 17 PF 5% 
A16C2 0160-0369 CIFXD MICA 17 PF 5% 
A16C3 0140-0204 C:FX0 MICA 47PF 5% NPO 500VDCW 
A16C4 0140-0204 C:FXD MICA 47PF 5% NPO 500VDCW 
A16C5 0140-0204 CtFXD MICA 47PF 5% NPO 500VDCW 

A16C6 0140-0204 C:FXD MICA 47PF 5% NPO 500VDCW 
A16C7 0140-0194 C:FXJ MICA 110 PF 5% 300 VDC* 
A16C8 0140-0204 C:FXD MICA 47PF 5% NPO 500VDCW 
A16C9 0140-0204 C:FXD MICA 47PF 5% NPO 500VDCW 
A16D10 0160-2563 C:FXD CER 2000 PF 20* 500VDC* 

Al6C11 0160-2563 C:FX0 CER 2000 FF 20% 500VDC* 
A16C12 0140-0191 C:FXD MICA 56 PF 5% 300 VDCW 
A16C13 0160-2306 C:FXu MICA 27 PF 5% 

tt See list of abbreviations in introduction to this section 
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Model 5245L Section IV 
Table 4-1 

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

Reference 
Designation fi Stock No. Description # Note 

A16C14 0140-0190 CIFXO MICA 39 PF 5% 300 VCCW 
A16C15 0140-0190 C:FxO MICA 39 PF 5% 300 VDCW 
A16c16 0140-0191 CIFXD MICA 56 PF 5% 300 VDCW 
A16C17 0140-0191 C:FXD MICA 56 FF 5% 300 VDCW 

A16CRI 1901-0025 DIODE,JuNCTION:100 MA AT IV 100PIV 
AI6CR2 1901-0025 DIODE.JUNCTION:100 MA AT IV 100PIV 
A16CR3 1901-0025 OIODLIJUNCTION1100 MA AT IV 100PIV 
A16CR4 1901-0025 DIODE,JUNCTION:100 MA AT 1V IOUPIV 
Al6CR5 1901-0025 DIODE:JUNCTION:100 MA AT IV 100PIV 

A16CR6 1901-0025 DIODEfuuNCTION:100 MA AT IV 100PIV 
A16CR7 1901-0025 DIODEIJUNCTION:100 MA AT IV 100PIV 
A16CR8 1901-0025 DIODE:JUNCTION:100 MA AT IV 10OPIV 
AI6CR9 1901-0040 DIODEISILICON330 MA AT 1V 30 PIV 
AI6CRIO 1901-0040 DIODEASILICON:30 MA AT IV 30 PIV 

Al6CR11 1901-0040 DIODEiSILICON:30 MA AT IV 30 PIV 
A16CRIk 1901-0040 DIODE,SILICON:30 MA AT IV 30 PIV 
A16CRI3 1901-0040 DIODE,SILICON:30 MA AT IV 30 PIV 
A16CRI4 1901-0040 DIODZ,SILICON:30 MA AT IV 30 PIV 
A16CRI5 1901-0040 DIODEISILICON230 MA AT 1V 30 PIV 

A16CRI6 1901-0040 DIODEISILICON:30 MA AT IV 30 PIV 
A16CRI7 1901-0040 DIODEISILIC0N330 MA AT IV 30 PIV 
Al6CR18 1901-0040 DIODEISILICON:30 MA AT IV 30 PIV 
A16CR19 1901-0040 DIODE:SILICON:30 MA AT IV 30 PIV 
A16CR20 1901-0040 GIODE,SILICON:30 MA AT IV 30 PIV 

Al6CR21 1901-0040 SEMICON DEVICE1DIODE SILICON 

AI6DSI NSR PART OF READOUT BLOCK ASSY 
AI6DS2 NSR PART OF READOUT BLOCK ASSY 
A16DS3 NSR PART OF READOUT BLOCK ASSY 
016054 NSR PART OF READOUT BLOCK ASSY 
A16055 NOT ASSIGNED 

A16DS6 1970-0009 ELECTRON %Et:INDICATOR 10 DIGIT 

A1601 1853-0034 TRANSISTOR:SILICON PNP 
A1602 1853-0034 TRANSISTOR:SILICON PNP 
A1603 1853-0034 TRANSISTOR:SILICON PNP 
A1604 1853-0034 TRANSISTOR:SILICON PNP 
A1605 1853-0034 TRANSISTOR 1SILICON PNP 

A1606 1853-0034 TRANSISTOR:SILICON PNP 
A1607 1853-0034 TRANSISTOR:SILICON PNP 
A1608 1853-0034 TRANSISTOR:SILICON PNP 

A16R1 0686-4735 R:FXD COMP 47K OHM 5% 1/2% 
A16R2 NSR PART CF READOUT BLOCK ASSY 
AI6R3 THRU 
A16R5 NOT ASSIGNED 
A16R6 0683-3945 RIFXD COMP 390K OHM 5% 1/4% 
A16R7 0683-3945 RIFXD COMP 390K OHM 5% 1/4* 

A16R8 0683-3945 R:FX0 COMP 390K ONM 5% 1/4W 
A16R9 0683-3945 RIFXD COMP 390K OHM 5% 1/4% 
Al6R10 0683-5635 RIFXU COMP 56K OHM 5% 1/4W 
Al6R11 0683-5635 RIFXD COMP 56K OHM 5* 1/4W 

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

Table 4-1 

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

Reference 
Designation Stock No. Description # Note 

A16R12 0683-5635 R:FXO COMP 56K OHM 5% 1/4W 
A16R13 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
A16R14 0683-5635 R*FXO COMP 56K OHM 5% 1/4W 
A16R15 0683-5635 R$FXO COMP 56K OHM 5% 1/4W 
A16R16 0683-5635 R:FXU COMP 56K OHM 5% 1/4W 

A16R17 0683-5635 R:FXO COMP 56K OHM 5% 1/4W 
A16R18 0761-0010 R:FXD MET CX 1800 OHM 5% 1* 
A16R19 0761-0010 RIFXD MET CX 1800 OHM 5% 1* 
A16R20 0758-0044 R:FXU MET CX 2200 OHM 5% 1/2N 
A16R21 0758-0004 R:FXO MET FLM 2700 OHM 5% 1/2W 

A16R22 0758-0004 R:FX0 MET FLM 2700 OHM 5% 1/2W 
A16R23 0758-0004 R:FXD MET FLM 2700 OHM 5% 1/2W 
A16R24 0758-0004 R:FXD MET FLM 2700 OHM 5% 1/2W 
A16R25 0758-0004 R$FXO MET FLM 2700 OHM 5% 1/2W 
A16R26 0663-1635 R:FXD COMP 16K OHM 5% 1/4* 

A16R27 0683-1635 R:FXD COMP 16K OHM 5% 1/4W 
A16R28 0683-1635 R:FXD COMP 16K OHM 5% 1/4w 
A16R29 0683-1635 R:FXD COMP 16K OHM 5% 1/4W 
A16R30 0683-1635 RIFX0 COMP 16K OHM 5% 1/4W 
A16R31 0683-1635 R:FX0 COMP 16K OHM 5% 1/4W 

A16R32 0683-1635 R:FXD COMP 16K OHM 5% 1/4W 
A16R33 0683-1635 R:FXD COMP 16K OHM 5% 1/4W 
A16R34 0683-1015 R:FXJ COMP 100 OHM 5% 1/4W 
A16R35 0683-3925 R:FXD COMP 3900 OHM 5% 1/4* 
A16R36 0683-1835 RIFXU COMP 18K OHM 5% 1/4% 

A16R37 0683-3925 R:FXJ COMP 3900 OHM 5% 1/4* 
A16R38 0683-4715 R:FXD 470 OHMS 5% 1/4W 
A16R39 0683-1015 R1FXU COMP 100 OHM 5% 1/4W 
A16R40 0683-3925 R:FXD COMP 3900 OHM 5% 1/4W 
A16R41 0683-1835 RIFXD COMP 18K OHM 5% 1/4W 

A16R42 0683-3925 RIFXD COMP 3900 OHM 5% 1/4* 
A16R43 0683-1115 R:FXO COMP 110 OHM 5% 1/4W 
A16R44 0663-1025 R*FXO COMP 1000 OHM 5% 1/4* 
A16R45 0683-3925 R:FX0 COMP 3900 OHM 5% 1/4* 
A16R46 0683-1835 R:FXD COMP 18K OHM 5% 1/4W 

A16R47 0683-3925 R:FXJ COMP 3900 OHM 5% 1/4* 
A16R48 0683-1045 R:FXJ COMP 100K OWM 5% 1/4* 
A16R49 0663-3925 R:FXJ COMP 3900 OHM 5% 1/4* 
A16R50 0683-1835 R:FXO COMP 18K OHM 5% 1/4W 
A16R51 0683-1025 R:FXJ COMP 1000 OHM 5% 1/4* 

A16R52 0683-1115 R:FXD COMP 110 OHM 5A5 1/4* 
A16R53 0683-3925 R:FXJ COMP 3900 OHM 5% 1/4* 
A16R54 0E83-1045 R:FXD COMP 100K OHM 5% 1/4W 
A16R55 0683-1025 R:FXJ COMP 1000 OHM 5% 1/4* 
A16R56 0683-3625 R:FXJ COMP 3600 OHM 5% 1/4* 

A16R57 0683-3625 R:FXD COMP 3600 OHM 5% 1/4* 
A16R58 0683-1025 RIFXD COMP 1000 OHM 5% 1/4* 
A16R59 0683-1045 R:FXD COMP 100K OHM 5% 1/4* 
A16R60 0683-1125 RIFX0 COMP 1100 OHM 5% 1/4* 
A16R61 0683-2735 R:FXJ COMP 27K OHM 5% 1/4W 

A16R62 0683-1045 R:FXD COMP 100K OHM 5% 1/4W 

= See list of abbreviations in introduction to this section 
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Model 5245L Section IV 
Table 4-1 

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

Reference 
Designation V, Stock No. Description # Note 

A16R63 0683-1235 R:FXD COMP 12K OHM 5% 1/4W 
A16R64 0683-3025 R:FXD COMP 3000 OWM 5% 1/4W 
A16R65 0683-3935 R$FXO COMP 39K CHM 5% 1/4W 

A16V1 NSR PART OF READOUT BLOCK ASSY 

A17 5245A-65C ASSY:DECIMAL COUNTER 
5245A-65C-1 BOARD1BLANK P.C. 

A17C1 0150-0093 CsFXO CER 0.01UF +80-20 100VDCW 
A1702 0150-0050 C1FX0 CER 1000PF 600 VDCW 
A17C3 0140-0196 CSFXO MICA 150 PF 5% 300 VDCW 
A17C4 0140-0145 C;FXD MICA 22 PF 5% 500 VDCW 
A17C5 0140-0210 CIFXD MICA 270PF 5% 300VDCW 

A17C6 0140-0145 CtFXD MICA 22 PF 5% 500 VDCW 
A17C7 0140-0196 CSFXD MICA 150 PF 5% 300 VDCW 
A17C8 0140-0202 C:FXD MICA 15 PF 5% SOOVDC* 
A17C9 0140-0208 CsFXD MICA 680PF 5% 300VDCW 
Al7C10 0140-0202 C:FXD MICA 15 PF 5% 500VDCW 

Al7C11 0140-0204 C:FXD MICA 47PF 5% NPO 500VDCW 
A17C12 0140-0145 CSFXO MICA 22 PF 5% 500 VDCW 
A17C13 0140-0214 C:FXD MICA 60PF 5% 300VDCW 
A17C14 0140-0210 CIFXD MICA 270PF 5% 300VDC* 
A17C15 0140-0145 C;FXO MICA 22 PF 5% 500 VDCW 

A17C16 0140-0214 C:FXJ MICA 60PF 5% 300VDCW 
A17C17 0140-0203 CIFX0 MICA 30PF 5% 500VDCW 
A17C18 0140-0202 CSFXD MICA 15 PF 5% 500VDCW 
A17C19 0140-0210 C$FXD MICA 270PF 5% 300VDCW 
A17C20 0140-0202 CIFX0 MICA 15 PF 5% 500VDCW 

A17C21 0140-0193 C:FXD MICA 82PF 5% 300VDCW 
A17C22 0140-0200 CSFXO MICA 390PF 5% 300VDCW 
A17C23 0140-0200 C:FX0 MICA 390PF 5% 300VDCW 
A17C24 0140-0200 CIFXD MICA 390PF 5% 300VDCW 
A17C25 0150-0093 CtFXD CER 0.OIUF +80-20 100VDCW 

A17C26 0150-0093 C:FXU CER 0.01UF +80-20 100VDCW 
A17C27 0150-0093 CSFXO CER 0.01UF +80-20 100VDCW 
A17C28 0150-0093 OFX0 CER C.OIUF +80-20 100VDCW 
A17C29 0150-0093 C1FX0 CER 0.01UF +80-20 100VUCw 

AI7CRI 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5NS 
AI7CR2 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5NS 
AI7CR3 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5NS 
AI7CR4 1910-0021 SEMICON DEVICE:DIODE 
Al7CR5 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.SNS 

AI7CR6 1910-0021 SEMICON DEVICE:DIODE 
AI7CR7 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5NS 
AI7CR8 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.SNS 
AI7CR9 1910-0021 SEMICON DEVICEIDIODE 
A17CRIO 1910-0021 SEMICON DEVICE:DIODE 

A17CRII 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5NS 
A17CRI2 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.SNS 
A17CR13 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5N5 
AI7CRI4 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.SNS 

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

Table 4-1 

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

Reference 
Designation  Stock No. Description # Note 

AI7CRI5 1910-0021 SEMICON DEVICE:DIODE 
AI7CRI6 1910-0022 SEMICON DEVICE:DTODE GE 100MA 6PIV 3.5N5 
AI7CRI7 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5NS 
Al7CRI8 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5NS 
A17CRI9 1910-0022 SEMICON DEVICE:DIODE GE 100MA 6PIV 3.5NS 

Al7CR20 1901-0025 SEMICON DEVICEIDIODE JUNCTION 

A17LI 9140-0159 COIL:FXD 0.47UH 20% 
A17L2 9140-0158 COILIFXD 1.0UH 10% 
A17L3 9140-0159 COIL$FXD 0.47UH 20% 
A17L4 9140-0158 COILIFXD 1.0UH 10% 
A17L5 9140-0143 COILIFXD RF 3.3 UH 

A17L6 9140-0159 COILIFXD 0.47UH 20% 
A17L7 9140-0159 COILtFXD 0.47UH 20% 
A17L8 9140-0143 COIL:FXD RF 3.3 UH 
A17L9 9140-0143 COILtFXD RF 3.3 OH 

A1701 1854-0009 TRANSISTORl2N709 NPN SILICON 
A1702 1854-0009 TRANSISTOR:2N709 NPN SILICON 
A1703 1854-0009 TRANSISTOR:2N709 NPN SILICON 
A1704 1854-0009 TRANSISTOR:2N709 NPN SILICON 
A1705 1854-0009 TRANSISTOR:2N709 NPN SILICON 

A1706 1854-0009 TRANSISTOR:2N709 NPN SILICON 
A1707 1854-0009 TRANSISTOR:2N709 NPN SILICON 
417Q8 1854-0009 TRANSISTOR:2N709 NPN SILICON 
A1709 1850-0158 TRANSISTORIPNP GERMANIUM 
A17010 1850-0102 TRANSISTOR26E2N2455 

A17011 1854-0009 TRANSISTOR:2N709 NPN SILICON 
A17012 1854-0009 TRANSISTOR:2N709 NPN SILICON 
A17013 1854-0009 TRANSISTOR:2N709 NPN SILICON 

A17RI 0683-5115 R:FXD COMP 510 OHMS 5% 1/4W 
A17R2 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 
A17R3 0683-2015 RIFXo COMP 200 OHMS 5% 1/4* 
A17R4 0683-1225 R:FXD COMP 1200 OHMS 5% 1/4W 
A17R5 0683-3315 R:FXu COMP 330 OHMS 5% 1/4* 

A17R6 0683-2025 R:FXD COMP 2000 OHMS 5% 1/4W 
A17R7 0683-3305 R:FXD COMP 33 OHMS 5% 1/4W 
A17R8 0683-2025 Ft:EX° COMP 2000 OHMS 5% 1/4* 
A17R9 0683-4725 R:FXD COMP 4700 OHM 5% 1/4* 
Al7R10 0683-2015 R:FXD COMP 200 OHMS 5% 1/4W 

A17R11 0683-1225 R:FX0 COMP 1200 OHMS 5% 1/4* 
A17R12 0683-3315 R:FXD COMP 330 OHMS 5% 1/4W 
A17R13 0683-2025 RiFXU COMP 2000 OHMS 5% I/4W 
A17R14 0683-1035 R:FX0 COMP 10K OHMS 5% 1/4* 
A17R15 0683-2225 R:FX0 COMP 2.2K OHM 5% 1/4* 

A17R16 0683-3315 R:FX0 COMP 330 OHMS 5% 1/4W 
A17R17 0683-1825 R:FXD COMP 1800 OHMS 5% 1/4W 
A17R18 0683-2725 R:FXD COMP 2700 OHMS 5% 1/4W 
A17R19 0683-5105 R:FXD COMP 51 OHM 5% 1/4* 
A17R20 0683-2415 R:FX0 COME 240 OHMS 5% 1/4* 

A17R21 0683-1825 R:FXL) COMP 1800 OHMS 5* 1/4W 

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

Reference 
Designation q Stock No. Description # Note 

A17R22 0683-2725 R:FXO COMP 2700 OHMS 5% 1/4* 
A17023 0683-2225 RIFX0 COMP 2.2K OHM 5% 1/4W 
A17024 0683-2025 RtFXU COMP 2000 OHMS 5% 1/4W 
A17R25 0683-1035 RIFX0 COMP 10K CHMs 5% 1/4* 
A17026 0683-2215 R*FXO COMP 220 OHMS 5% 1/4* 

A17027 0683-1015 R1FXU COMP 100 OHMS 5% 1/4* 
A17028 0683-4715 RtFXU COMP 470 OHM 5% 1/4W 
A17029 0683-2415 RSFXO COMP 240 OHMS 5% 1/4W 
A17030 0683-1025 RZFXO COMP 1000 OHM 5% 1/4* 
A17031 0683-8215 RtFXO COMP 820 OHMS 5% 1/4* 

A17032 0683-3025 R:FX0 COMP 3000 OHMS 5% 1/4* 
A17033 0683-5105 RIFX0 COMP 51 OHM 5% 1/4W 
A17034 0683-2415 R:FXO COMP 240 OHMS 5% 1/4* 
A17035 0683-1025 RtFXU COMP 1000 OHM 5% 1/4W 
A17036 0683-8215 R*FXD COMP 820 OHMS 5% 1/4* 

A17037 0683-3025 R*FXD COMP 3000 OHMS 5% 1/4W 
A17038 0683-1625 RIFXO COMP 1600 OHM 5% 1/4* 
A17039 0683-1035 RtFXU COMP 10K OHMS 5% 1/4W 
A17040 0683-4715 RIFXO COMP 470 CHM 5% 1/4W 
A17041 0683-3315 R*FXD COMP 330 OHMS 5% 1/40 

A17042 0683-1825 R:FX0 COMP 1800 OHMS 5% 1/4W 
A17043 0683-2725 R:FXO COMP 2700 OHMS 5% 1/4* 
A17044 0683-5105 R:FXO COMP 51 OHM 5% 1/4* 
A17045 0683-3315 R:FXD COMP 330 OHMS 5% 1/4W 
A17046 0683-1825 R:FXD COMP 1800 OHMS 5% 1/4W 

A17047 0683-2725 RIFXO COMP 2700 OHMS 5% 1/4W 
A17048 0683-4715 R:FXO COMP 470 OHM 5* 1/4W 
A17049 0683-2025 R1FXU COMP 2000 OHMS 5% 1/4* 
A17050 0683-1035 R1FXD COMP 10K OHMS 5% 1/4W 
A17051 0686-4715 R:FXD COMP 470 OHMS 5% 1/2* 

A17052 0683-5115 R;FXD COMP 510 OHM 5% 1/4W 
A17053 0683-0475 RIFXD COMP 4.7 OHMS 5% 1/4* 
A17054 0683-5615 R:FXU COMP 560 OHMS 5% 1/4* 
A17055 0683-4315 RtFXU COMP 430 OHMS 5% 1/4* 
A17R56 0683-7515 R1FXU COMP 750 OHMS 5% 1/4* 

A17057 0683-7515 RtFXU COMP 750 OHMS 5% 1/4W 
A17058 0683-4315 R:FXO COMP 430 OHM 5% 1/4W 
A17059 0683-7515 RtFXD COMP 750 OHMS 5% 1/4W 
A17060 0761-0020 RtFXU MET FLM 91 OHM 5% 1* 
A17061 0683-1015 RSFXU COMP 100 OHMS 5% 1/4* 

A17062 0683-6805 RIFXO COMP 68 OHMS 5% 1/4W 

A18 5245L-413 ASSYIREAUOLT 
5243A-65A-1 BOARD:BLANK P.C. 
05212-6011 READOUT BLOCK ASSEMBLY 

A18CRI 1901-0025 SEMICON DE‘iICE:DIODE JUNCTION 
AI8CR2 1901-0025 SEMICON DEVICEIDIODE JUNCTION 
A18CR3 1901-0025 SEMICON OEVICEIDIODE JUNCTION 
Al8CR4 1901-0025 SEMICON DEVICEIDIODE JUNCTION 
AI8CRS 1901-0025 SEMICON DEVICE1DIODE JUNCTION 

A18CR6 1901-0025 SEMICON DEVICEIDIODE JUNCTION 

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

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

Reference 
Designation AO  Stock No. Description # Note 

A18CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A18CR8 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

A18DS1 NSR PART OF READOUT BLOCK ASSY. 
A18DS2 NSR PART OF READOUT BLOCK ASSY. 
A180S3 NSR PART OF READOUT BLOCK ASSY. 
AI8DS4 NSR PART CF  READOUT BLOCK ASSY. 
A180S5 NOT ASSIGNEC 

AI8DS6 1970-0009 ELECTRON TLEE:INDICATOR 10 DIGIT 

A1d01 1854-0003 TRANSISTOR:NPN SILICON 
41802 1854-0003 TRANSISTOR:NPN SILICON 
A1803 1854-0003 TRANSISTOR:NPN SILICON 
A1804 1854-0003 TRANSISTOR:NPN SILICON 
A1805 1854-0003 TRANSISTOR:NPN SILICON 

A1806 1854-0003 TRANSISTOR:NPN SILICON 
A1807 1854-0003 TRANSISTOR:NPN SILICON 
A1808 1854-0003 TRANSISTOR:NPN SILICON 

A18R1 0686 4735 R:FXD COMP 47K CHM 5% 1/2W 
A18R2 NSR PART OF READOUT BLOCK ASSY. 
A18R3 - NOT ASSIGNED 
A18R5 NOT ASSIGNED 
A18R6 0683-3945 R:FXD COMP 390K OHMS 5% 1/4W 

A18R7 0683-3945 R:FXD COMP 390K OHMS 5% 1/4W 
A18R8 0683-3945 R:FXD COMP 390K OHMS 5% 1/4W 
A18R9 0683-3945 R:FXD COMP 390K OHMS 5% 1/4W 
A18R10 0683-5635 R:FXO COMP 56K OHMS 5% 1/4* 
A18R11 0683-5635 R:FXD COMP 56K OHMS 5% 1/4* 

A18R12 0683-5635 R:FX0 COMP 56K OHMS 5% 1/4W 
A18R13 0683-5635 R:FXD COMP 56K OHMS 5% I/4* 
A18R14 0683-5635 R:FXD COMP 56K OHMS 5% 1/4w 
A18R15 0683-5635 R:FXU COMP 56K OHMS 5% 1/4* 
A18R16 0683-5635 R:FX0 COMP 56K OHMS 5% 1/4* 

A18R17 0683-5635 R:FXD COMP 56K OHMS 5% 1/4* 
A18R18 0683-2025 R:Fku COMP 2000 OHM 5% 1/4* 
A18R19 0683-7525 R:FXD COMP 7500 OHMS 5% 1/4W 
A18R20 0683-1545 R:FXU COMP 150K OHM 5% 1/4* 
A18R21 0683-5135 R:FXD COMP 51K OHM 5% 1/4W 

A18R22 0683-6805 R:FXD COMP 68 OHM 5% 1/4* 
A18R23 
A18R24 0683-7525 

NOT ASSIGNEE., 
R:FXD COMP 7500 OHMS 5% 1/4W 

A18R25 0683-1045 R:FXU COMP 100K OHM 5% 1/4* 
A18R26 0683-2025 R:FXD COMP 2000 OHM 5% 1/4w 

A18R27 0683-7525 R:FXD COMP 7500 OHMS 5% 1/4* 
A18R28 0683-1545 RIFXu COMP 150K OHM 5% 1/4* 
A18R29 0683-5135 R:FXD COMP 51K ChM 5% 1/4* 
A18R30 0683-9105 R:FXD COMP 91 OHM 5% 1/4* 
A18R31 NOT ASSIGNED 

A18R32 0683-7525 R:FXO COMP 7500 OHMS 5% 1/4W 
A18R33 0683-1045 R:FXD COMP 100K OHM 5% 1/4* 
A1dR34 0683-2025 R:FXD COMP 2000 OHM 5% I/4W 

See list of abbreviations in introduction to this section 
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Reference 
Designation h-,) Stock No. Description # Note 

A18R35 0683-7525 R:FXD COMP 7500 OHMS 5% 1/4W 
A18R36 0683-1545 R:FXD COMP 150K OHM 5% 1/4* 
A18R37 0683-5135 R:FXD COMP 51K CHM 5% 1/4W 
A18R38 0683-9105 R:FXD COMP 91 OHM 5% 1/4W 
A18R39 NOT ASSIGNED 

A18R40 0683-7525 R:FXD COMP 7500 OHMS 5% 1/4W 
A18R41 0663-1045 R:FXD COMP 100K OHM 5% 1/4* 
A18R42 0683-2025 R:FXU COMP 2000 OHM 5% 1/4* 
A18R43 0683-7525 R:FXO COMP 7500 OHMS 5% 1/4* 
A18R44 0683-1545 R:Fxu COMP 150K OHM 5% 1/4* 

A18R45 0683-5135 R:FXD COMP 51K OHM 5% 1/4W 
A18R46 0683-9105 R:FXD COMP 91 OHM 5% 1/4% 
A18R47 NOT ASSIGNEE 
A18R48 0683-7525 R:FXD COMP 7500 OHMS 5% 1/4* 
A18R49 0683-1045 R:FXD COMP 100K OHM 5% 1/4* 

A18V1 NSR PART OF READOUT BLOCK ASSY. 

A19 05245-6014 BOARD ASSY:INPuT AMPLIFIER 
05245-2014 BOARD:BLANK PC 

Al9C1 0160-0127 CIFXU CER 1UF 20% 25VDCW 
A19C2 0150-0093 CsFx0 CER 0.01UF +80-20 100VDC* 
A19C3 0150-0042 C:FXD TI 4.7 PF 5% 500VDCW 
A19C4 0150-0093 C:FXD CER 0.01UF *80-20 100VDCW 
A19C5 0150-0093 C:FX0 CER C.01UF +80-20 100VDCW 

A19C6 0150-0073 C1FXD CER 100 PF 10% 500VDcW 
A19C7 0160-0127 C:FX0 CER LLF 2034 25VDCW 
A19C8 0150-0093 C:FX0 CER 0.01UF +80-20 100VDCW 
A19C9 0150-0061 C:FX0 CER 20 PF 10% 100VDCW 
Al9C10 0150-0093 C:FXD CER 0.01UF +80-20 100VDCW 

A19CR1 1901-0376 DIODE:SILICON 35V 
AI9CR2 1901-0040 SEMICON DEVICE:DIODE SILICON 
AI9CR3 1901-0376 DIODE:SILICON 35V 
A19CR4 1901-0040 SEMICON DEVICE:DIODE SILICON 
A19CR5 1902-8580 DIODE BREAKDOWN:SILICON 

A19CR6 1901-0040 SEMICON DEVICE:DIODE SILICON 
A19CR7 1901-0040 SEMICON DEVICE:DIODE SILICON 

A1901 1855-0047 TRANSISTOR:DUAL M—CHANNEL FET 
A1902 1854-0249 TRANSISTOR:DUAL NP',  SILICON 
A1903 1853-0015 TRANSISTOR:SILICON PNP 2N3640 
A1904 1853-8015 TRANSISTOR:SILICON PNP 2N3640 
A1905 1854-0009 TRANSISTOR:2N709 NPN SILICON 

A1906 1854-8009 TRANSISTOR12N709 NPN SILICON 

A19R1 0757-0898 R:FXD MET FLM 82 OHM 2% 1/8W 
A19R2 0683-1625 R:FXD COMP 1600 OHM 5% 1/4* 
A19R3 0757-0948 R:FXD MET FLM 10K OHM 2% 1/8* 
A19R4 0757-0950 R:FXD MET FLM 12K OHM 2% 1/8* 
A19R5 0757-0940 RIFX0 MET FLM 4.7K OHM 2% 1/8W 

A19R6 0757-0952 R:FX0 MET FLM 15K OHM 2% 1/8W 
A19R7 0757-8909 R:FXD MET FLM 240 OHM 2% 1/8* 

4:k See list of abbreviations in introduction to this section 
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Reference 
Designation .p) Stock No. Description # Note 

A19R8 0757-0932 R$FXO MET FLM 2.2K OHM 2% 1/8W 
A19,9 0757-0936 RIFX0 MET FLM 3.3K OHM 2% 1/8W 
Al9R10 0757-0916 R:FXD MET FLM 470 OHM 2% 1/8W 
A19R11 0757-0900 R:FX0 MET FLM 100 OHM 2% 1/8* 
A19R12 0757-0904 R:FX0 MET FLM 150 OHM 2% 1/8* 

AI9R13 0757-0936 RIFXO MET FLM 3.3K OHM 2% 1/8W 
A19R14 0757-0916 R:FXD MET FLM 470 OHM 2% 1/8* 
A19R15 0757-0909 R$FXO MET FLM 240 OHM 2% 1/8* 
A19R16 0757-0932 RIFXD MET FLM 2.2K OHM 2% 1/8W 
A19R17 0757-0920 R:FXD MET FLM 680 OHM 2% 1/8* 

A19R18 0757-0952 RIFXD MET FLM 15K OHM 2% 1/8* 
A19R19 0757-0972 R:FXD MET FLM 100K OHM 2% 1/8W 
A19R20 2100-1513 R*VAR WW 50 OHM 5% 1W 
A19R21 0757-0930 R1FXD MET FLM 1.8K OHM 2% 1/8* 
A19R22 0757-0914 R:FXD MET FLM 390 OHM 2% 1/8* 

A19R23 0757-0902 R:FXU MET FLM 120 OHM 2% 1/8* 
A19R24 0757-0930 RIFX0 MET FLM 1.8K OHM 2% 1/8* 

FACTORY SELECTED PART:TYPICAL VALUE GIVEN 
A19R25 0757-0948 R*FXO MET FLM 10K OHM 2% 1/8* 
A19R26 0757-0950 R:FXD MET FLM 12K OHM 2% 1/8W 

A20 SAME AS A19IUSE PREFIX A20 
A21 05245-6015 BOARD ASSY:FUNCTION 

05245-2015 BOARD:BLANK PC 

A21C1 0160-0127 C:FXD CER 1UF 20% 25VDCW 
A21C2 0150-0093 C:FXO CER L.01UF +80-20 100VDC* 
A21C3 0150-0093 CtFXD CER 0.01UF +80-20 100VDCW 
A21C4 0170-0084 C:FXD MY 0.068UF 20% 50VDCW 
A2105 0160-0127 C:FXD CER 1UF 20% 25VDCW 

A2106 0160-0127 C$FXD CER IUF 20% 25VDCW 
A21C7 0160-0127 C:FXU CER IUF 20% 25VDCW 
A21C8 0160-0205 C:FXD MICA 10 PF 5% 
A21C9 0140-0203 C:FXU MICA 3OPF 5% 500VDCW 
A21C10 0140-0203 CSFXU MICA 30PF 5% 500VDCW 

A21C11 0160-0205 C:FXD MICA 10 PF 5% 
A21C12 0150-0093 C:FXU CER L.01UF +80-20 100VDC* 
A21C13 0140-0149 C$FXD MICA 470 PF 5% 300 VDC* 
A21C14 0140-0149 C:FXD MICA 470 PF 5% 300 VDCW 
A21C15 0140-0149 C:FXJ MICA 470 PF 5% 300 VDC* 

A21C16 0140-0149 C:FXD MICA 470 PF 5% 300 VDC* 
A21C17 0150-0093 C:FXD CER C.01UF +80-20 100VDCW 
A21C18 0160-0370 C:FXD MICA 20 PF 5% 

A21CRI 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A21CR2 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A21CR3 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A21CR4 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A21CR5 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 

A21CR6 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A21CR7 1910-0016 SEMICON DEvICE:DIODE GERMANIUM 
A21CR8 1910-0016 SEMICON DEvICE:DIODE GERMANIUM 
A2ICR9 1901-0040 SEMICON DEVICE:DIODE SILICON 

See list of abbreviations in introduction to this section 
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Reference 
Designation Pp Stock No. Description # Note 

A21CR10 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A21CR11 1910-0016 SEMICON UEVICE:DIODE GERMANIUM 
A21CR12 1910-0016 SEMICON DEVICE:OIODE GERMANIUM 
A21CR13 1901-0025 DIODE JuNCTION:100 MA AT 1v IOOPIV 
A2ICRI4 1901-0025 DIODE JUNCTION:100 MA AT 1V 100FIV 

A21CR15 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A21CR16 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A21CR17 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 

A21L1 9140-0146 COILIFXD RF 10 UH 
A21L2 9140-0146 OOIL:FXD RF 10 UH 
A21L3 9140-0095 COILtFXD RF 0.27 UH 
A21L4 9140-0159 COILIFXD RF 0.47 UH 

A2101 1854-0019 TRANSISTOR:SILICON NPN 
A2102 1854-0005 TRANSISTORI2N708 NPN SILICON PLANAR 
A2103 1854-0073 TRANSISTOR:SILICON NPN 
A2104 1854-0073 TRANSISTOR:SILICON NPN 
A2105 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 

A2106 1854-0005 TRANSISTOR12N708 NPN SILICON PLANAR 
A21Q7 1854-0005 TRANSIST0R12N708 NPN SILICON PLANAR 
A2108 1854-0005 TRANSISTOR12N708 NPN SILICON PLANAR 
A2109 1854-0009 TRANSISTOR:2N709 NPN SILICON 
A21010 1853-0015 TRANSISTOR:SILICON PNP 

A21011 1853-0015 TRANSISTOR:SILICON PNP 2N3640 
A21012 1854-0005 TRANSISTOR12N708 NPN SILICON PLANAR 
A21Q13 1854-0019 TRANSISTOR:SILICON NPN 

A21R1 0683-1615 R:FXO COMP 160 OHM 5% 1/4W 
A21R2 0683-1615 R:FXD COMP 160 CHM 5* 1/4W 
A21R3 0683-1035 R:FXO COMP 10K OHMS 5% 1/4% 
A21R4 0683-5125 R:FXO COMP 5100 OHM 5% 1/4W 
A21R5 0683-5125 RIFX0 COMP 5100 OHM 5% 1/4* 

A21R6 0683-5125 R:FXD COMP 5100 OHM 5% 1/4* 
A21R7 0683-5125 RiFX0 COMP 5100 OHM 5% 1/4W 
A21R8 0683-5125 R:FXD COMP 5100 OHM 5% 1/4* 
A21R9 0683-5125 R:FXD COMP 5100 OHM 5% 1/4w 
A21R10 0683-1035 R:FXO COMP 10K OHMS 5% 1/4W 

A21R11 0683-1035 R:FXD COMP 10K OHMS 5% 1/4* 
A21R12 0683-1035 R:FXD COMP 10K OHMS 5% 1/4w 
A21R13 0683-1035 R:FXD COMP 10K OHMS 5% 1/4* 
A21R14 0683-1035 R2FXD COMP 10K OHMS 5% 1/4W 
A21R15 0683-1035 R:FXU COMP 10K OHMS 5% 1/4W 

A21R16 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 
A21R17 0683-6225 R:FXD COMP 6200 OHMS 5% 1/4W 
A21R18 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W 
A21R19 0683-6225 RIFXU COMP 6200 OHMS 5% 1/4W 
A21R20 0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 

A21R21 0683-1025 R:FXD COMP 1000 OHM 5% 1/4* 
A21R22 0683-1815 R:FXD COMP 180 OHM 5% 1/4W 
A21R23 0683-1815 R:FXD COMP 180 OHM 5% 1/4* 
A21R24 0683-1815 R:FXO COMP 180 OHM 5% 1/4W 
A21R25 0683-4315 R:FXU COMP 430 OHMS 5% 1/4W 

# See list of abbreviations in introduction to this section 
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DesignationStocl(No. Description # Note 

A21R26 0683-4315 RSFXD COMP 430 OHMS 5% 1/4W 
A21R27 0683-4315 R:FXD COMP 430 OHMS 5% 1/4% 
A21R28 0683-3915 R:FXD COMP 390 OHMS 5% 1/4W 
A21R29 0683-6815 R:FX0 COMP 680 OHMS 5% 1/4W 
A21R30 0683-6215 R*FXD COMP 620 OHM 5% 1/4W 

A21R31 2100-0737 R1VAR WW 200 OHM 5% 1W 
A21R32 0683-3915 R1FX6 COMP 390 OHMS 5% 1/4% 
A21R33 0683-6815 R:FXO COMP 680 OHMS 5% 1/4% 
A21R34 0683-3915 R:FXD COMP 390 OHMS 5% 1/4W 
A21R35 0683-1115 R1FX0 COMP 110 OHM 5% 1/4% 

A21R36 0683-4715 R*FXD COMP 470 OHM 5% 1/4W 
A21R37 0683-4715 R:FXO COMP 470 OHM 5% 1/4W 
A21R38 0683-2725 R:FXD COMP 2700 OHM 5% 1/4W 
A21R39 0683-5115 R:FXD COMP 510 OHMS 5% 1/4% 
A21R40 0683-4725 R1FXD COMP 4700 OHM 5% 1/4% 

A21R41 0683-4725 RIFX0 COMP 4700 OHM 5% 1/4% 
A21R42 0683-5115 R:FXD COMP 510 OHMS 5% 1/4% 
A21R43 0683-4725 R:FXO COMP 4700 OHM 5% 1/4% 
A21R44 0683-4725 R:FXO COMP 4700 OHM 5% 1/4% 
A21R45 0683-6825 R1FXD COMP 6800 OHMS 5* 1/4W 

A21R46 0683-4735 R1FX0 COMP 47K OHMS 5% 1/4% 
A21R47 0683-4735 RIFXD COMP 47K OHMS 5% 1/4W 
A21R48 0683-5115 RsFXD COMP 510 OHMS 5% 1/4W 
A21R49 0683-2415 R:FXO COMP 240 OHM 5* 1/4% 
A21R50 0683-1815 R:FXO COMP 180 CHM 5* 1/4W 

A21R51 0683-3315 RIFXU COMP 330 OHM 5% 1/4% 
A21R52 0683-1015 R1FXD COMP 100 OHM 5% 1/4% 
A21R53 0683-7515 R1FXJ COMP 750 OHM 5* 1/4W 
A21R54 0683-1015 RsFX0 COMP 100 OHM 5% 1/4% 
A21R55 0683-6805 R:FXU COMP 68 OHMS 5% 1/4% 

A22 5243A-65R ASSY:GATE CONTROL 
5243A-65R-1 BOARD:BLANK P.C. 

A22C1 0140-0192 CsFXO MICA 68PF 5% 300VDCW 
A22C2 0140-0192 CsFXO MICA 68PF 5% 300VDCW 
A22C3 0140-0191 C:FX0 MICA .56 PF 5% 300 VDCW 
A22C4 0160-0369 C:FXO MICA 17PF 5% 
A22C5 0140-0208 CsFXO MICA 680FF 5% 300VDCW 

A22C6 0180-0100 CsFXO ELECT TA 4.7UF 10% 35VDCW 
A22C7 0140-0194 C:FXD MICA 110 PF 5% 300 VDCW 
A22C8 0140-0200 C:FXD MICA 390PF 5% 300VDCW 
A22C9 0140-0159 C:FXD MICA 3000PF 300VDCW 
A22C10 0140-0201 CIFX0 MICA 12PF 5% 500VDCW 

A22C11 0140-0205 C1FXu MICA 62 PF 5% 300VDCW 
FACTORY SELECTED PART:TYPICAL VALLE GIVEN 

A22C12 0160-0163 C:FXL) MY 3300PF 10% 
A22C13 0150-0047 C:FXD TI 6.8 PF 10% 500 VDCW 
A22C14 0150-0047 C:FXO TI 6.8 PF 10% 500 VDCW 

A22CR1 1910-0034 DIuDE:GERMANIUM 
A22CR2 1910-0034 DIODE:GERMANIUM 
A22CR3 1901-0040 SEMICON DEVICE:DIODE SILICON 

= See list of abbreviations in introduction to this section 
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A2eCR4 1901-0040 SEMICON LEVICE:GIODE SILICON 
A22CR5 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A22CR6 1910-0016 SEMICON DEvICE:CIODE GERMANIUM 
A22CR7 1901-0040 SEMICON DEVICE:CIODE SILICON 

A22L1 9140-0142 COILtFXD RF 2.2 UH 
A22L2 9140-0142 COIL:FxD RF 2.2 UH 
A22L3 9140-0142 COILIFXD RF 2.2 UH 

A2201 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 
A2202 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 
A2203 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 
A2204 1854-0009 TRANSISTOR:SILICON NPN 2N709 
A2205 1854-0009 TRANSISTOR:SILICON NPN 2N709 

A2206 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 
A2207 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 
A2208 1851-0017 TRANSI5TOR:2N1304 
42209 1851-0017 TRANSISTOR:2N1304 
A22010 1851-0017 TRANSISTOR:2N1304 

A22011 1854-0022 TRANSISTOR:120V 

A22R1 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 
A22R2 0683-7535 R:FXO COMP 75K CHM 5% 1/4W 
A22R3 0683-1035 R:FXD COMP 10K OHMS 5% 1/4W 
A22R4 0683-2425 R:FXO COMP 2400 OHMS 5% 1/4W 
A22R5 0683-1035 R:FXD COMP 10K OHMS 5% 1/4W 

A22R6 0683-2425 R:FX0 COMP 2400 OHMS 5% 1/4W 
A22R7 0683-1325 R:FXD COMP 1300 OHMS 5% 1/4W 
A22R8 0683-2425 R:FXD COMP 2400 OHM 5% 1/4W 
A22R9 0683-6235 R:FXD COMP 62K OHM 5% 1/4W 
A22R10 0683-6235 R:FXD COMP 62K OHM 5% 1/4W 

A22R11 0683-2425 R:FXD COMP 2400 OHM 5% 1/4W 
A22R12 0683-1325 R:FXD COMP 1300 OHMS 5% 1/4W 
A22R13 0683-1035 R:FXO COMP 10K OHMS 5% 1/41 
A22R14 0683-3325 R:FXD COMP 3300 OHM 5% 1/4w 
A22R15 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 

A22R16 0683-3325 R:FXD COMF 3300 OHM 5% 1/4W 
A22R17 0683-4725 R:FXD COMP 4700 OHM 5% 1/4W 
A22R18 0683-1035 R:FXO COMP 10K OHMS 5% 1/4W 
A22R19 0683-1035 RIFXD COMP 10K OHMS 5% 1/4W 
A22R20 0683-1545 R:FXD COMF 150K OHMS 5% 1/4W 

A22R21 0683-2015 R:FXD COMP 200 OHMS 5% 1/4W 
A22R22 0686-9115 R:FXD COMP 910 OHMS 5% 1/2W 
A22R23 0683-1025 R:FXO COMP 1000 OHM 5% 1/4W 
A22R24 0683-1325 R:FXD COMP 1300 OHMS 5% 1/4W 
A22R25 0683-1035 R:FXO COMP 10K OHMS 5% 1/4W 

A22R26 0683-4735 R:FXD COMP 47K OHMS 5% 1/4W 
A22R27 0683-1035 R:FXD COMP 10K OHMS 5% 1/4W 
A22R28 0683-1325 R:FXD COMP 1300 OHMS 5% 1/4W 
A22R29 0683-1525 RIFX0 COMP 1500 OHM 5% 1/4W 
A22R30 0683-2735 R:FXD COMP 27K OHM 5% 1/4W 

A22R31 0683-1045 R:FXD COMP 100K OHM 5% 1/4W 
A22R32 0683-1825 R:FXD COMP 1800 OHM 5% 1/4W 

# See list of abbreviations in introduction to this section 
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A22R33 0683-2735 R:FX0 COMP 27K OHM 5,6 1/4W 
A22R34 0683-4725 R:Fx0 COMP 4700 OHM 5% 1/4W 
A22R35 0683-1625 RiFx0 COMP 1600 OHMS 5% 1/4W 
A22R36 0683-4725 R:FXO COMP 4700 OHM 5% 1/4W 

A22R37 0683-9135 RIFXU COMP 91K OHM 5% 1/4* 
A22R38 0683-4725 RIFX0 COMP 4700 OHM 5% 1/4* 

A23 5243A-655 ASSYtSAMPLING CONTROL 
5243A-65S-1 BOARD:BLANK P.C. 

A23C1 0140-0159 C4FXu MICA 3000PF 300V0C* 
A23C2 0150-0093 C:Fx0 CER C.010F *80-20 100V0C4 
A23C3 0140-0156 C:Fx0 MICA 1500 PF 2% 300 VDCW 
A2304 0180-0137 CIFXO ELECT TA 100 OF 20% IOVCCW 
A23C5 0180-0100 C:FXO ELECT TA 4.7UF 10% 35WCW 

A23C6 0140-0149 C:FX0 MICA 470 PF 5% 300 VDCW 
A23C7 0140-0162 C:FXD MICA 4700 PF 10% 300 VDCW 
A23C8 0180-0100 C:FXD ELECT TA 4.7UF 10% 35VDCW 
A23C9 0160-0161 C:FX0 MY 0.01 OF 10% 200VDCW 
A23C10 

A23C11 0140-0200 

NOT ASSIGNEE, 

C1FX0 MICA 390PF 5% 300VDCW 
A23C12 0150-0121 C:FXO CER 0.1UF +80%-20% 50VDC* 
A23CI3 0150-0121 CIFX0 CER C.1UF +80%-20% 50VUC* 

A23CR1 1901-0025 SEMICON OEVICEIDIODE JUNCTION 
A23CR2 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A23CR3 1901-0040 SEMICON DEVICE:DIODE SILICON 
A23CR4 1901-0025 SEMICON DEvICE:DIODE JUNCTION 
A23CR5 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

A23CR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A23CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A23CR8 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A23CR9 1901-0040 SEMICON DEVICE:DIODE SILICON 

A2301 1851-0017 1RAN51S10R:2N1304 
A23Q2 1850-0040 TRANSIST0R:GERMANIUM 2N383 PNP 
A23Q3 1850-0062 TRANSISTOR:GERMANIUM 
A23Q4 1850-0062 TRANSISTOP:GERMANIUM 
A2305 1853-0001 TRANSISTOR:FNP SILICON 30V 900MW 

A23Q6 1850-0101 TRANSISTOR:SPL4N582 
A2307 1850-0040 TRANSISTORIGERMANIUM 2N383 PNP 
A23Q8 1851-0024 TRANSISTOR:GE NFN 2N388A 
A2309 1850-0062 TRANSISTOR:GERMANIUM 
A23010 1850-0064 TRANsISTOR:GERMANIUM 

A23011 1854-0005 TRANSISTOR:SILICON NPN 2N708 
A23012 1851-0017 TRANSISTOR:2N1304 

A23R1 0686-3025 R:FXD COMP 3000 OHM 5% 1/2w 
A23R2 0686-1325 R1FXD COMP 1.3K OHM 5% 1/2W 
A23R3 0686-2725 R:FXD COMP 2700 OHM 5% 1/2W 
A23R4 0686-1025 R:FXO COMP 1000 OHM 5% 1/2* 
A23R5 0686-1035 R:FXO COMP 10K OHM 5% 1/2% 

A23R6 0686-1035 R:FAJ COMP 10K CHM 5% 1/2% 

See list of abbreviations in introduction to this section 
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A23R7 0686-2225 R:FXO COMP 2200 OHM 5% 1/2* 
A23R8 0686-2225 R:FxJ COMP 2200 OHM 5% 1/2* 
A23R9 0686-4735 R:FX0 COMP 47K OHM 5% 1/2A 
A23R10 0686-1035 R:FXU COMP 10K OHM 5% 1/2* 
A23R11 0686-4735 R:FXJ COMP 47K OHM 5% 1/2W 

A23R12 0686-4735 RIFXD COMP 47K OHM 5% 1/2* 
A23R13 0686-7525 R:FXU COMP 7500 OHM 5% 1/2W 
A23R14 0686-3625 R:FXU COMP 3600 OHM 5% 1/2* 
A23R15 NOT ASSIGNED 
A23R16 0686-2035 R:FXJ COMP 20K OHM 5% 1/2W 

A23R17 0686-9125 R:FXU COMP 9100 OHM 5% 1/2* 
A23R18 0758-0015 R:FXU MET FLM 220 OHMS 5% 1/2W 
A23R19 0686-1025 RIFXD COP 1000 OWM 5% 1/2* 
A23R20 0686-2225 RIFXD COMP 2200 OWM 5% 1/2w 
A23R21 NOT ASSIGNEE 

A23R22 0686-1325 RIFXD COMP 1.3K OHM 5% 1/2* 
A23R23 0686-4735 RIFXD COMP 47K OHM 5% 1/2* 
A23R24 0686-2035 R:FXU COMP 20K OHM 5% 1/2W 
A23R25 0686-1035 R:FXD COMP 10K OHM 5% 1/2W 
A23R26 0686-1525 RIFXD COMP 1500 OHM 5% 1/2* 

A23R27 0758-0015 R:FXU MET FLM 220 OHMS 5% 1/2* 
A23R28 0686-1035 RIFXD COMP 10K 0MM 5% 1/2W 
A23R29 0686-2225 R:FX0 COMP 2200 OHM 5% 1/2* 
A23R30 0686-2225 RIFXD COMP 2200 OHM 5% 1/2W 
A23R31 0686-1225 RIFXD COMP 1200 OHM 5% 1/2W 

A23R32 0686-4725 R:FX0 COMP 4700 OHM 5% 1/2* 
A23R33 0686—U725 R:FX0 COMP 4700 OHM 5% 1/2w 
A23R34 0686-2735 RIFXD COMP 27K OHM 5% 1/2W 
A23R35 0686-4715 R:FXD COMP 470 0MM 5% 1/2* 
A23R36 0686-4715 RIFXD COMP 470 OHM 5% 1/2W 

A24 5243A-69A ASSY:CRYSTAL OVEN 
5243A-69A-1 BOARD:BLANK P.C. 

A24C1 0130-0001 C8VAR CER 7-45PF 500VDCW 
A24C2 0160-0126 CIFXD PORC 160PF 2% 500VDCW 
A24C3 0140-0151 C:Fx0 MICA 820PF 2% 300VDCW 
A24C4 0140-0166 CIFX0 MICA 0.017 OF 2% 300 VUCW 
A24C5 0140-0159 C1FXD MICA 3000PF 300VDCW 

A24C6 0170-0055 CsFX0 MY 0.1UF 20% 200VDCW 
A24C7 0170-0040 CIFXD MY .047 OF 10% 200VDCW 

A24R1 0727-0081 RIFXD DEPC 600 OHM 1% 1/2* 
A24R2 0727-0105 RIFXD C—FLM 1200 OHM 1% 1/2* 
A24R3 0727-0387 RIFXD DEPC 442 OHM 1% 1/2* 
A24R4 2100-0354 RIVAR WW 1000 OHM 10% LIN 2* 

A24Y1 NSR:PART OF READOUT BLOCK ASSY 

A25 5243A-65T ASSY:OVEN CONTROL 
5243A-65T-1 BOARD:BLANK P.C. 

A25C1 0180-0100 C*FXD ELECT TA 4.7UF 10% 35VDCW 
A25C2 0180-0100 CIFX0 ELECT TA 4.7UF 10% 35VDCW 

# See list of abbreviations in introduction to this section 
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A25C3 0180-0100 C:FX0 ELECT TA 4.7UF 10% 35VDCW 
42504 0180-0049 CIFXU ELECT 20UF 50VDCW 
A25C5 0180-0100 C:FX0 ELECT TA 4.7UF 10% 35VDCW 
42506 0170-0024 C:FXD MV 0.022 OF 20* 200VDCW 
A25C7 0180-0100 C:FX0 ELECT 4.7 OF 10% 35VDCW 

A25CR1 1901-0025 SEMICON DEvICE:DIODE JUNCTION 
A25CR2 1901-0025 SEMICON DEvICE:DIODE JUNCTION 
A25cR3 1910-0016 SEMICON DEvICE:DIODE GERMANIUM 
A25CR4 1901-0026 SEMICON DEvICE:DIODE SI 
A25CR5 1901-0026 SEMICON DEvICE:DIODE SILICON 200PIV 

A25CR6 1901-0026 SEMICON DEVICE:DIODE SILICON 200PIV 
A25CR7 1901-0026 SEMICON DEvICE:DIODE SILICON 200PIV 
A25CR8 1901-0026 SEMICON DEVICE:DIODE SILICON 200PIV 

42501 1850-0054 TRANSISTOR:GERMANIUM 2N652A PNP 
42502 1853-0001 TRANSISTOR1FNP SILICON 30V 900MW 
42503 1850-0054 TFANsISTORIGERMANIUM 2N652A PNP 
A2504 1850-0092 TRANSISTOR:GERMANIUM 2N2043A PNP 

A25R1 0683-4325 R:FXJ COMP 4300 OHM 5% 1/4% 
A25R2 0683-4325 R:FXD COMP 4300 OHM 5% 1/4W 
A25R3 0683-8215 RIFXo COMP 620 OHM 5% 1/4% 
A25R4 0683-1235 R:FX0 COMP 12K OHM 5% 1/4% 

FACTORY SELECTED PART:TYPICAL VALUE GIVEN 
A25R5 0683-1835 R:FXD COMP 18K OHM 5% 1/4* 

A25R6 0689-0565 R:FXO COMP 5.6 OHM 5% 1WCFAcTORY SELECTED PART) 
A25R7 0767-0001 R:FXu MET FLM 400 OHMS 5% 3W 
A25R8 06.63-1015 R:FXD COMP 100 CHM 5% 1/4% 
A25R9 0683-2205 R:FXU COMP 22 OhM 5% 1/4W 
A25R10 0683-1515 R:FXD COMP 150 CHM 5% 1/4* 

A26 05245-6013 ASsY: OSCILLATOR BOARD 
05245-2008 BOARD: BLANK PC 

A26C1 0160-0194 C:FXO MY C.015UF 10% 
A26C2 0150-0093 C:Fx0 CER 0.01UF +80-20 100V0C* 
A26C3 0170-0084 C:FXO MY 0.068UF 20% 50VDCW 
A26C4 0160-0127 C:FXD CER 1UF 2O 25VDCW 
A26C5 0150-0093 C:FXD CER 0.01UF +80-20 100VUC* 

A26C6 0170-0084 C:FXu MY 0.068UF 20% 50VDCW 
42607 0140-0200 C:Fx0 MICA 390PF 5% 300VDCW 
A26C8 0150-0093 C:FXu CER 0.01UF +80-20 100VDC* 
A26C9 0150-0093 C:FXU CER 0.01UF +80-20 100VOCW 
A26C10 0160-0194 C:FXU MY 0.C15UF 10% 

A26C11 0140-0190 C:FXo MICA 39 PF 5% 300 VDCW 
A26C12 0160-0194 CIFXu MY 0.015UF 10% 
A26C13 0170-0084 C:FXU MY 0.068UF 20% 50VUC* 
A26C14 0160-0194 C:FX0 MY 0.015UF 10% 
A26C15 0150-0093 C:FX0 CER 0.01UF +80-20 100VDC* 

A26C16 0150-0093 C:FXO CER C.O1UF +80-20 100VDCW 
A26C17 0150-0093 C:Fxu CER 0.01UF +80-20 100VUC* 
A26C18 0160-0194 C1FXD MY 0.015UF 10% 
A26C19 0150-0093 C:FXD CER 0.01UF +80-20 100VDC* 
A26C20 0150-0050 C:FXD CER 1000PF 600 VDCW 

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

Reference 
Designation  Vi Stock No. Description # Note 

A26C21 
A26C22 0140-0152 

NOT ASSIGN8C, 
C:FXO MICA 1000 PF 5% 300VDCW 

A26C23 0150-0050 C:FXJ CER 1000PF 600 VDCw 
A26C24 0140-0203 C1FXu MICA 30PF 5% 500VDcW 
A26C25 0150-0093 C:FxJ CER (d.OlUE +80-20 100VDCW 

A26c26 0180-0100 C:FXO ELECT TA 4.7UF 10% 35VCC* 

A26CR1 1910-0016 SEMICON DEN#ICE:DIODE GERMANIUM 
A26CR2 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 

A26L1 9140-0138 COIL:EX° RF 180 UH 
A26L2 9140-0137 COILtFXD RF 100 UH 
A26L3 9140-0137 COILIFXD RF 100 UH 
A26L4 9140-0138 COIL$FXD RF 180 UH 
A26L5 9140-0138 COILtFXD RF 180 UH 

A2601 1853-0009 TRANSISTOR:SILICON PNP 
A2602 1E53-0009 TRANSISTOR:SILICON PNP 
A2603 1853-000V TRANSISTOR:SILICON PNP 
A2604 1853-0009 TRANSISTOR:SILICON PNP 
A2605 1853-0009 TRANSISTOR:SILICON PNP 

A2606 1653-0009 TRANSISTOR:SILICON PNP 
A2607 1853-0009 TRANSISTOR:SILICON PNP 

A26R1 0683-1825 R:FX0 COMP 1800 OHMS 5% 1/4% 
A26R2 0683-2225 R:FXO COMP 2.2K OHM 5% 1/4* 
A26R3 0683-3915 R:FX0 COMP 390 OHMS 5% 1/4% 
A26R4 0683-3915 R:FXO COMP 390 OHMS 5% 1/4* 
A26R5 0683-3915 R:FX0 COMP 390 OHMS 5% 1/4* 

A26R6 0683-3915 RIFX° COMP 390 OHMS 5% 1/4* 
A26R7 0683-1025 RIFX0 COMP 1000 OHM 5% 1/4* 
A26R8 0683-3925 RIFx0 COMP 3900 OHMS 5% 1/4* 
A26R9 0683-1535 RIFX0 COMP 15K OHMS 5% 1/4* 
A26R10 0683-4725 R:FX0 COMP 4700 OHM 5% 1/4* 

A26R11 0683-2725 RIFX0 COMP 2700 OHMS 5% 1/4W 
A26R12 0683-2225 R:EXO COMP 2.2K OHM 5% 1/4* 
A26R13 0683-1235 R:FX0 COMP 12K OHM 5% 1/4% 
A26R14 0683-2725 R:FXU COMP 2700 OHMS 5% 1/4W 
A26R15 0683-1305 R1FXJ COMP 13 OHMS 5% 1/4W 

A2bR16 0683-1825 R:FXU COMP 1800 OHMS 5% 1/4W 
A26R17 0683-1025 R:FXO COMP 1000 OHM 5% 1/4* 
A26R18 0683-2715 R:FX0 COMP 270 OHMS 5% 1/4* 
A26R19 0683-6225 RIFX0 COMP 6200 OHM 5% 1/4* 
A26R20 0683-2725 RIFX0 COMP 2700 OHMS 5% 1/4W 

A26R21 0683-2215 RIFX0 COMP 220 OHMS 5% 1/4* 
A26R22 0683-1025 R:Fx0 COMP 1000 OHM 5% 1/4W 
A26R23 0683-1525 IR:Ex° COMP 150 OHMS 5% 1/4* 
A26R24 0683-1015 R:FXO COMP 100 OHM 5% 1/4% 
A26R25 0683-1025 RIFX0 COMP 1000 OHM 5% 1/4* 

A26R26 0683-1525 R:FXU COMP 1500 OHM 5% 1/4* 
A26R2? 0683-3315 R:FXU COMP 330 OHM 5% 1/4* 
A26R28 0683-9125 Ft:EX° COMP 9100 OHM 5% 1/4W 
A26R29 0683-2725 R:FXU COMP 2700 OHMS 5% 1/4* 

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

Table 4-1 

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

Reference Stocic/4o. Description # Note
Designation 

A26R30 0757-0937 RIFX0 MET FLM 3.6K OHM 2% 1/8W 
A26R31 0757-0914 R:FXD MET FLM 395 OHM 2% 1/8* 
A26R32 0683-1825 R:FXD COMP 1800 OHMS 5% 1/4* 
A26R33 0683-3025 R:FXO COMP 3000 OHM 5% 1/4* 
A26R34 0683-9115 RIFX0 COMP 910 OHM 5% 1/4W 

A26R35 0683-9105 RIFXD COMP 91 OHM 5% 1/4* 
A26R36 0686-8215 R:FXD COMP 820 OHM 5% 1/2W 
A26R37 0758-0014 R:FX0 MET CX 180 OHM 5% 
A26R38 0683-1825 RSFXO COMP 1800 OHM 5% 1/4* 

A27 5243A-65C ASSY:MULTIPLIER 
5243A-65C-1 BOARD:BLANK P.C. 

A27C1 0150-0093 CIFXD CER 0.01UF +80-20 100VUCW 
A27C2 0140-0196 CIFX0 MICA 150 PP 5% 300 VDCW 
A27C3 0150-0093 C:FX0 CER 0.01UF +80-20 100VDCW 
A27C4 0150-0093 C:FXO CER 0.01UF +80-20 100VDCW 
A27C5 0140-0200 CIFXU MICA 390PF 5% 300VDCW 

A27C6 0160-0194 CIFXD MY 0.015UF 10% 
A27C7 0140-0201 CIFXD MICA 12PF 5% 500VDCW 
A27C8 0140-0208 C:FXO MICA 680PF 5% 300VDCW 
A27C9 0160-0155 C:FX0 MY 3300 PF 10% 
A27C10 0150-0093 CIFX0 CER 0.01UF +80-20 100VDCW 

A27C11 0140-0192 C1FX0 MICA 68PF 5% 300VDCW 
A27C12 0160-0194 C:FX0 MY 0.C15UF 10% 
A27C13 0140-0195 C1FXD MICA 130 PF 5% 300 VDCW 
A27C14 0160-0157 C:FX0 MY 4700 PF 10% 
A27C15 0150-0093 CtFXO CER 0.01UF +80-20 100VDCW 

A27C16 0140-0199 C:FXD MICA 240PF 5% 300VDCW 
A27C17 0160-0194 C:FX0 MY 0.015UF 10% 
A27C18 0140-0209 CIFXJ MICA 5PF 10% 500VDCW 
A27C19 0140-0199 C:FXO MICA 240PF 5% 300VDCW 
A27C20 0140-0200 C:FXD MICA 390PF 5% 300VDCW 

A27L1 9140-0127 COIL:VAR 8.3-18.7 UH 
A27L2 9140-0127 COIL:VAR 8.3-18.7 UH 
A27L3 9140-0126 CCILIVAR 1.76-4.02 UH 
A27L4 9140-0126 COIL:VAR 1.76-4.02 Um 
A27L5 9140-0125 COIL:VAR 0.9-1.9 UH 

A27L6 9140-0125 COIL:VAR 8.9-1.9 WH 

A2701 1850-0091 TRANSISTOR:GERMANIUM 2N2048 PNP 
A2702 1850-0091 TRANSISTOR:OERMANIUM 2N2048 PNP 
A27Q3 1850-0091 TRANSISTOR:GERMANIUM 2N2048 PNP 

A27R1 0683-1525 R:FXD COMP 150 OHMS 5% 1/4* 
A27R2 0683-1015 R:FX0 COMP 100 OHMS 5% 1/4* 
A27R3 0683-1015 R:FXD COMP 100 OHMS 5% 1/4* 
A27R4 0683-1635 R:FXD COMP 16K OHMS 5% 1/4W 
A27R5 0683-5125 Ft:FM) COMP 5100 OHMS 5% 1/4* 

A27R6 0683-2225 R:FXU COMP 2.2K OHM 5% 1/4W 
A27R7 0683-4715 R1FX0 COMP 470 OHM 5% 1/4W 
A27R8 0683-1135 R:FXO COMP 11K CHM 5* 1/4W 
A27R9 0683-2225 R1FX0 COMP 2.2K OHM 5% 1/4* 

See list of abbreviations in introduction to this section 
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Reference 
Designation  

A27R10 
A27R11 
A27R12 
A27R13 
A27RI4 

A27R15 
A27R16 
A27R17 

A28 

A28CI 
A28C2 
A28C3 
A28C4 
A28C5 

A28C6 
A28C7 
A28C8 
A28C9 
A28C10 

A28C11 
A2dC12 
A28CI3 
A28C14 
A28C15 

A28CI6 

A28CRI 
A28CR2 
A28CR3 
A28CR4 
A28CR5 

A28CR6 
A28CR7 
A28CR8 
A28CR9 
A28CR10 

A28CRII 

42801 
A2802 
A2803 
A2804 
A2805 

A2806 
A2807 
42808 

A28RI 
A28R2 
A28R3 
A28R4 

Stock No. 

0683-2225 
0683-1015 
0683-9125 
0683-2225 
0683-6815 

0683-1015 
0683-4715 
0683-1015 

05232-6009 

0140-0191 
0140-0193 
0150-0121 
0140-0191 
0150-0122 

0140-0191 
0160-0181 
0140-0192 
0140-0192 
0140-0193 

0140-0193 
0140-0195 
0140-0193 
0140-0193 
0140-0176 

0140-0195 

1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 

1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 

1901-0040 

1853-0009 
1853-0009 
1853-0009 
1853-0009 
1853-0009 

1853-0009 
1853-0009 
1E53-0009 

0683-2725 
0758-0024 
0758-0043 
0683-1035 

Note Description # 

R:FXU COMP 2.2K OHM 5% 1/4W 
RIFXO COMP 100 OHMS 5% 1/4* 
R:FXU COMF 9100 OHMS 5% 1/4W 
RSFXU COMP 2.2K OHM 5% 1/4% 
R:FXU COMP 680 OHMS 5% 1/4W 

R:FX0 COMP 100 OHMS 5% 1/4* 
R:FXU COMP 470 OHM 5% 1/4% 
R*FXO COMP 100 OHMS 5% 1/4w 

DECADE DIVIDER ASSEMBLY 

C1FXD MICA 56 PF 5% 300 VDCW 
CIFX0 MICA 82 PF 5% 300 vOc* 
C;FXO CER C.IDF 4.80%-20% 50VDCw 
CIFXD MICA 56 PF 5% 300 VDCW 
C:FXD CER 2000PF 20% 500VDCW 

C:FXD MICA 56 PF 5% 300 VDCW 
C:FX0 MICA 30PF 5% 300VDCW 
CIFXD MICA 68PF 5% 300VDCW 
C:FXU MICA 68PF 5% 300VDCW 
C:FXD MICA 82 PF 5% 300 VDCW 

CIFXO MICA 82 PF 5% 300 VDCW 
C:FXU MICA 130 PF 5% 300 VDCW 
C:FXD MICA 82 PF 5% 300 VDCW 
C1FXD MICA 82 PF 5% 300 VDCW 
CIFX0 MICA 100 PF 2% 300 VDCW 

C:FXu MICA 130 PF 5% 300 VDCW 

DIODE.SILICON130 MA AT IV 30 PIV 
DIODEISILICON:30 MA AT 1V 30 PIV 
DIODC.SILICON:30 MA AT IV 30 PIV 
DIODEISILICON:30 MA AT IV 30 PIV 
DIODE,SILICON:30 MA AT IV 30 PIV 

DIODE.SILICON:30 MA AT 1V 30 PIV 
DIUDEsSILICON:30 MA AT IV 30 PIV 
DIODLISILICCN830 MA AT IV 30 PIV 
DIODE,SILICON:30 MA AT IV 30 PIV 
DIO0L,SILICON:30 MA AT IV 30 PIV 

DIODE.SILICON:30 MA AT IV 30 PIV 

TRANSISTOR:SILICON PNP 
TRANSISTOR:SILICON PNP 
TRANSISTOR:SILICON PNP 
TRANSISTOR:SILICON PNP 
TRANSISTOR:SILICON PNP 

TRANSISTOR:SILICON PNP 
TRANSISTOR:SILICON PNP 
TRANSISTOR:SILICON PNP 

RIFXO COMP 2700 OHM 5% 1/4* 
RSFXD MET FLM 100 OHM 5% 1/2* 
R:FXU MET FLM 1800 OHM 5% 1/2% 
R:FXD COMP 10K OHM 5% 1/4  W 

Model 5245L Section IV 
Table 4-1 

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

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

Table 4-1 

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

Reference 
Designation Stock No. Description # Note 

A28R5 0683-3325 R:FXU COMP 3300 OWM 5% 1/4* 
A28R6 0683-2235 R:FXU COMP 22K OHM 5% 1/4W 
A28R7 0683-6205 R:FXD COMP 62 OHM 5% 1/4* 
A28R8 0683-1115 R:FXD COMP 110 OHM 5% 1/4W 
A28R9 0683-2235 R:FXD COMP 22K OHM 5% 1/4W 

A28R10 0683-6205 R:FXU COMP 62 OHM 5% 1/4W 
A28R11 0683-2235 R:FXD COMP 22K OHM 5% 1/4W 
A28R12 0758-0043 R:FXD MET FLM 1800 OHM 5% 1/2W 
A28R13 0683-1035 R:FXD COMP 10K OHM 5% 1/4 W 
A28R14 0683-3325 R:FXU COMP 3300 OHM 5% 1/4* 

A28R15 0683-2735 RIFX0 COMP 27K OHM 5% 1/4W 
A28R16 0758-0043 R:FXD MET FLM 1800 OHM 5% 1/2W 
A28R17 0683-1035 R:FXD COMP 10K OHM 5% 1/4  * 
A28R18 0683-3325 R1FX0 COMM 3300 OHM 5% 1/4* 
A28R19 0683-2235 R3Fx0 COMP 22K OHM 5% 1/4W 

A28R20 0683-6205 R:FXU COMP 62 OHM 5% 1/4* 
A28R21 0683-1115 R:FXD COMP 110 OHM 5% 1/4W 
A28R22 0683-1025 R:FXU COMP 1000 OHM 5% 1/4* 
A28R23 0683-6205 R:FXD COMP 62 OHM 5% 1/4W 
A28R24 0683-2235 R:FXU COMP 22K OHM 5% 1/4* 

A28R25 0758-0043 R:FXD MET FLM 1800 OHM 5% 1/2W 
A28R26 0683-1035 R:FXD COMP 10K OHM 5% 1/4  W 
A28R27 0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 
A28R28 0758-0004 R:FXD MET FLM 2700 OHM 5% 1/2W 
A28R29 0683-1235 R:FXD COMP 12K OHM 5% 1/4* 

A28R30 0683-2725 R:FXD COMM 2700 OHM 5% 1/4w 
A28R31 0683-2235 R:FXU COMP 22K OHM 5% 1/4W 
A28R32 0683-2205 R:FXU COMP 22 OHM 5% 1/4* 
A28R33 0683-1115 R:FXU COMP 110 OHM 5% 1/4W 
A28R34 0683-1025 R:FXu COMP 1000 OHM 5% 1/4W 

A28R35 0663-2235 R:FXU COMP 22K OHM 5% 1/4* 
A28R36 0683-4705 R:FXU COMP 47 OHM 5% 1/4* 
A28R37 0683-2235 R:FXD COMP 22K OHM 5% 1/4* 
A28R38 0758-0004 R:FXU MET FLM 2700 OHM 5% 1/2W 
A28R39 0683-1235 RIFXu COMP 12K OHM 5% 1/4W 

A28R40 0683-2725 R:FXU COMP 2700 OHM 5% 1/4W 
A28R41 0683-5635 R:FXU COMP 56K OHM 5% 1/4* 
A28R42 0683-3025 R:FXU COMP 3000 OHM 5% 1/4* 
A28R43 0758-0004 R:FXU MET FLM 2700 OHM 5% 1/2W 
A28R44 0683-1235 R:FXU COMP 12K OHM 5% 1/4W 

A28R45 0683-2725 R1FX0 COMP 2700 OHM 5% 1/4* 
A28R46 0683-2235 R:FXD COMP 22K OHM 5% 1/4W 
A28R47 0683-6805 R:FXD COMP 68 OHM 5% 1/4* 
A23R48 0683-1025 R:FXC COMP 1000 OHM 5% 1/4* 
A261249 0683-2235 R:FXD COMP 22K OHM 5% 1/4* 

A28R50 0683-2235 R1FXJ COMP 22K OHM 5% 1/4W 
A28R51 0758-0004 R:FXD MET FLM 2700 OHM 5% 1/2W 
A28R52 0683-1035 R:FXU COMP 10K OHMS 5% 1/4* 
A28R53 0683-3325 R:FXU COMP 3300 OHM 5% 1/4* 

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

Reference 
Designation Stock No. Description # Note 

A29 5212A-65C ASSY :DECADE DIVIDER 
5212A-65C-I bOARJ:8LANK P.C. 

A29C1 0150-0121 C :FXJ CER U.IUF 50 VUCW 
A29C2 0140-0194 C :FXD MICA 110 PF 5% 300 VDCA 
A29C3 0140-0195 C:FX0 MICA 130 PF 5% 300 VDCW 
A29C4 0140-0195 C:FXD MICA 130 PF 5% 300 VDCW 
A29C5 0140-0196 C:FXD MICA 150 PF 5% 300 VOC* 

A2906 0140-0196 C:FXD MICA 150 PF 5% 300 VDCW 
A29C7 0140-0196 C:FXD MICA 150 PF 5% 300 VDCW 
A29C8 0140-0199 C:FXD MICA 240PF 5% 300VDCW 
A29C9 0140-0195 C:FXJ MICA 130 PF 5% 300 VDCW 
A29C10 0140-0195 C:FXJ MICA 130 PF 5% 300 VDCw 

A29C11 0140-0194 C:FXD MICA 110 PF 5% 300 VDCW 
A29C12 0140-0198 C:FXJ MICA 200PF 5% 300VDCW 
A29C13 0140-0198 C:FXJ MICA 200PF 5% 300VDCW 
A29C14 0140-0200 C:FXJ MICA 390PF 5% 300VDC* 

A29CR1 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A29CR2 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A29CR3 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A29CR4 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A29CR5 1910-0016 SEMICON DEVICE:0100E GERMANIUM 

A2901 1850-0064 TRANSISTOR:GERMANIUM 
A29Q2 1850-0064 TRANSISTOR:GERMANIUM 
A2903 1850-0062 TRANSISTOR:GERMANIUM 
A2904 1850-0062 TRANSISTOR:GERMANIUM 
A2905 le50-0062 TRANSISTOR:GERMANIUM 

A2906 1850-0062 TRANSISTOR:GERMANIUM 
A29Q7 1850-0062 TRANSISTOR:GERMANIUM 
A29Q8 1850-0062 TRANsISTOR:GERMANIUM 

A29R1 0683-3915 R:FXD COMP 390 OHMS 5% 1/4* 
A29R2 0683-4735 R:FX0 COMP 47K OHMS 5% 1/4% 
A29R3 0683-6825 R:FXD COMP 6800 OHMS 5% I/4W 
A29R4 0683-4735 RIFX0 COMP 47K OHMS 5% 1/4* 
A29R5 0683-1035 R:FX0 COMP 10K OHMS 5% 1/4* 

A29R6 0683-3925 R:FXD COMP 3900 OHMS 5% 1/4* 
A29R7 0683-2015 RIFX0 COMP 200 OHMS 5% 1/4* 
A29R8 0683-3925 R:FXD COMP 3900 OHMS 5% 1/4* 
A29R9 0683-6825 R:FXU COMP t800 OHMS 5% 1/4W 
A29R10 0683-4735 RIFXJ COMP 47K OHMS 5% 1/4W 

A29R11 0683-1035 R:FX0 COMP 10K OHMS 5% 1/4* 
A29R12 0683-4735 R:FXD COMP 47K OHMS 5% 1/4* 
A29R13 0683-4735 RIFX0 COMP 47K OHMS 5% I/4W 
A29R14 0683-6825 RIFku COMP 6800 OHMS 5% 1/4W 
A29R15 0683-4735 R:FXJ COMP 47K OHMS 5% I/4W 

A29R16 0683-8225 RIFXD COMP 8200 OHMS 5% 1/4* 
A29R17 0683-3925 RIFXJ COMP 3900 OHMS 5% 1/4* 
A29R18 0683-2015 R:FX0 COMP 200 OHMS 5% 1/4* 
A29R19 0683-3925 R1FXJ COMP 3900 OHMS 5% 1/4W 
A29R20 0683-6825 R:FXD COMP 6800 OHMS 5% 1/4W 

A29R21 0683-4735 R:FXD COMP 47K OHMS 5% 1/4* 

# See list of abbreviations in introduction to this section 
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Reference 
Designation Stock No. Description # Note 

A29R22 0683-1035 R$FXO COMP 10K OHMS 5% 1/4W 
A29R23 0683-4735 R*FXU COMP 47K OHMS 5% 1/4W 
A29R24 0683-6835 R:FXU COMP 68K OHM 5% 1/4W 
A29R25 068:,-4735 R:FXU COMP 47K OHMS 5% 1/4% 
A29R26 0683-6825 R:FX0 COMP 6800 OHMS 5% 1/4W 

A29R27 0683-4735 R:FX0 COMP 47K OHMS 5% 1/4W 
A29R28 0683-1035 R$FXO COMP 10K OHMS 5% 1/4% 
A29R29 0683-3925 R:FXO COMP 3900 OHMS 5% 1/4W 
A29R30 0683-2015 RSFXU COMP 200 OHMS 5% 1/4% 
A29R31 0683-3925 RIFX0 COMP 3900 OHMS 5% 1/4W 

A29R32 0683-6825 R:FXO COMP 6800 OHMS 5% 1/4W 
A29R33 0683-4735 RIFXD COMP 47K OHMS 5% 1/4W 
A29R34 0683-8225 R:FXO COMP 6200 OHMS 5% 1/4W 
A29R35 0683-4735 R:FXO COMP 47K OHMS 5% 1/4% 
A29R36 0683-4735 RIFXO COMP 47K OHMS 5% 1/4% 

A29R37 0683-6825 RtFXU COMP 6800 OHMS 5% 1/4% 
A29R38 0683-4735 R$FXCi COMP 47K OHMS 5% 1/4% 
A29R39 0683-1035 RIFXD COMP 10K OHMS 5% 1/4W 
A29R40 0683-3925 R$FXO COMP 3900 OHMS 5% 1/4W 
A29R41 0683-2015 R*FXU COMP 200 OHMS 5% 1/4% 

A29R42 0683-3925 RIFX0 COMP 3900 OHMS 5% 1/4W 
A29R43 0683-6825 R$FXO COMP 6800 OHMS 5% 1/4W 
A29R44 0683-4735 R:FXO COMP 47K OHMS 5% 1/4W 
A29R45 0683-1035 RIFX0 COMP 10K OHMS 5% 1/4W 
A29R46 0683-4735 R:FXO COMP 47K OHMS 5% 1/4% 

A30 5212A-65C SAME AS A29,USE PREFIX A30 
A31 5212A-65C SAME AS A29.USE PREFIX A31 
A32 5212A-65C SAME AS A29,USE PREFIX A32 
A33 5212A-65C SAME AS A29,USE PREFIX A33 
A34 5212A-65C SAME AS A29,USE PREFIX A34 

A35 5243A-65u ASSY:TIME-BASE CONTROL 
5243A-65J-1 BOARU:BLANK P.C. 

A35C1 0160-0134 C:FXJ MICA 220PF 5% 300VUCW 
A35C2 0160-0134 C:FX0 MICA k2OPF 5% 300VUCW 
A35C3 0140-0194 C:FXD MICA 110 PF 5% 300 voCW 
A35C4 0160-0134 C:FX0 MICA 220PF 5% 300VDCW 
A35C5 0160-0134 C*FXU MICA 220PF 5% 300VDC% 

A35C6 0140-0194 CsFXJ MICA 110 PF 5% 300 vocw 
A35C7 0160-0134 C:Fx6 MICA 220PF 5% 300VDCW 
A35C8 0160-0134 C:FXU MICA 220PF 5% 300VUCW 
A35C9 0140-0194 C:FXD MICA 110 PF 5% 300 VDCW 
A35C10 0160-0134 C:FXU MICA 220PF 5% 300VDCW 

A35C11 0160-0134 C:FXU MICA k2OPF 5% 300VDCW 
A35C12 0140-0194 C:FXD MICA 110 PF 5% 300 VOCW 
A35C13 0150-0134 C:FXU MICA 220PF 5% 300VUCW 
A35C14 0160-0134 C:FXU MICA 220PF 5% 300VOCW 
A35C15 0140-0194 C*FXU MICA 110 PF 5% 300 %/PC* 

A35CR1 1910-0016 SEMICON UEVICE:DIODE GERMANIUM 
A35CR2 1910-0016 SEMICON DEVICEiDIODE GERMANIUM 
A35CR3 1910-0016 SEMICON UEVICE:DIODE GERMANIUM 

See list of abbreviations in introduction to this section 
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Model 5245L Section IV 
Table 4-1 

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

Reference 
Designation Stock No. Description # Note 

A35CR4 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
A35CR5 1910-0016 SEMICON DEvICE:CIODE GERMANIUM 
A35CR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A35CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A35CR8 1901-0025 SEMICON DEVICE:CIODE JUNCTION 

A35CR9 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A35CR10 1901-0025 SEICON DEVICE:DIODE JUNCTION 
A35CR11 1901-0025 SEMICON DEvICE:CIODE JUNCTION 
A35CR12 1901-0025 SEMICON UEVICE:DIODE JUNCTION 
A35CR13 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

A35CR14 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A35CR15 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A35CR16 1901-0025 SEMICON CEvICE:CIODE JUNCTION 
A35CR17 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A35CR18 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

A35CR19 1901-0025 SEMICON UEvICEIDIODE JUNCTION 
A35CR20 1901-0025 SEMICON DEVICE:CIODE JUNCTION 
A35CR21 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A35CR22 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
A35CR23 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

A35E1 9170-0016 BEAD:MAGNETIC 

A3501 1650-0040 TRANSISTOR:GERMANIUM 2N383 PNP 
A3502 1E54-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 
A3503 1850-0064 TRANSISTOR:GERMANIUM 
43504 1850-0064 TRANsISTOR:GERMANIUM 
A3505 1850-0062 TRANSISTOR:GERMANIUM 

A3506 1850-0062 TRANSISTOR:GERMANIUM 
A35Q7 1850-0064 TRANSISTOR:GERMANIUm 
A3508 1850-0062 TRANSISTOR:GERMANIUM 
A3509 1850-0062 TRANSISTOR:GERMANIum 
A35010 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 

A35011 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 
A35012 1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 

A35R1 0686-5115 R:FXD COMP 510 OHM 5% 1/2W 
A35R2 0758-0004 R:FXD MET CX 2700 OHM 5% 1/2* 
A35R3 0683-2025 R:FXO COMP 2000 OHMS 5% 1/4W 
A35R4 0683-3025 R:FXD COMP 3000 OHMS 5% 1/4W 
A35R5 0686-1825 R:FXD COMP 1800 OHM 5% 1/2W 

A35R6 0683-3025 R:FXD COMP 3000 OHMS 5% 1/4W 
A35R7 0683-1035 R:FX0 COMP 10K OHMS 5% 1/4* 
A35R8 0683-3025 R:FXD COMP 3000 OHMS 5% 1/4W 
A35R9 0683-1035 R:FXD COMP 10K OHMS 5% 1/4* 
A35R10 0683-3025 R:FX0 COMP 3000 OHMS 5% 1/4% 

A35R11 0683-1535 R:FXO COMP 15K OHMS 5% 1/4* 
A35R12 0683-1035 R:FXD COMP 10K CHMS 5% 1/4* 
A35R13 0683-3025 RSFXU COMP 3000 OHMS 5% 1/4W 
A35R14 0683-1535 R:FXD COMP 15K OHMS 5% 1/4W 
A35R15 0683-1035 R:FXD COMP 10K OHMS 5% 1/4W 

A35R16 0683-4735 R:FXO COMP 47K OHMS 5% 1/4* 

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

Table 4-1 

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

Reference 
Designation Stock No. Description # Note 

A35R17 
A35R18 
A35R19 
A35R20 
A35R21 

A35R22 
A35R23 
A35R24 
A35R25 
A35R26 

A35R27 
A35R28 
A35R29 
A35R30 
A35R3I 

A35R32 
A35R33 
A35R34 
A35R35 
A35R36 

A35R37 
A35R38 
A35R39 
A35R40 
A35R41 

A35R42 
A35R43 
A35R44 
A35R45 
A35R46 

A35R47 
A35R48 
A35R49 
A35R50 
A35R51 

A35R52 
A35R53 
A35R54 
A35R55 
A35R56 

A35R57 
A35R58 
A35R59 
A35R60 
A35R61 

A35R62 
A35R63 
A35R64 
A35R65 

81 

0683-4735 
0683-1845 
0683-4725 
0683-4725 
0683-3025 

0683-1535 
0683-1035 
0683-4735 
0683-4735 
0683-1845 

0683-4725 
0683-4725 
0683-3025 
0683-1535 
0683-1035 

0683-4735 
0683-4735 
0683-1845 
0683-4725 
0683-4725 

0683-3025 
0683-1535 
0683-1035 
0683-4735 
0683-4735 

0683-1845 
0683-4725 
0683-4725 
0663-3025 
0683-1535 

0683-1035 
0683-4735 
0663-4735 
0683-1845 
0683-4725 

0683-4725 
0683-3025 
0683-1535 
0683-1035 
0683-5635 

0683-2435 
0683-2025 
0683-3025 
0683-2025 
0683-4715 

0683-1025 
0683-2025 
0683-2025 
0683-2025 

3140-0052 

RSFXO COMP 47K OHMS 5% 1/4* 
R:FXD COMP 180K OHMS 5% 1/4W 
R:FXD COMP 4700 OHM 5% 1/4* 
R:FX0 COMP 4700 OHM 5% 1/4* 
R:FXD COMP 3000 OHMS 5% 1/4W 

RsFXD COMP 15K OHMS 5% 1/4* 
RIFXO COMP 10K OHMS 5% 1/4* 
R:FXD COMP 47K OHMS 5% 1/4* 
R:FXO COMP 47K OHMS 5% 1/4% 
RsFXu COMP 180K OHMS 5% 1/4* 

R:FXD COMP 4700 OHM 5% 1/4* 
RoFX0 COMP 4700 OHM 5% 1/4* 
R:FXU COMP 3000 OHMS 5% 1/4* 
R:FXD COMP 15K OHMS 5% 1/4* 
R:FXD COMP 10K OHMS 5% 1/4* 

R:FXD COMP 47K OHMS 5% 1/4W 
R:FXD COMP 47K OHMS 5% 1/4* 
R:FXD COMP 180K OHMS 5% 1/4W 
R:FXD COMP 4700 OHM 5% 1/4W 
R:FXD COMP 4700 OHM 5% I/4W 

R:FXD COMP 3000 OHMS 5% 1/4W 
R:FXD COMP 15K OHMS 5% 1/4* 
R:FXO COMP 10K OHMS 5% 1/4* 
R:FXD COMP 47K OHMS 5% 1/4* 
R3FX0 COMP 47K OHMS 5% 1/4* 

R:FXO COMP 180K OHMS 5% 1/4W 
RIFXL, COMP 4700 OHM 5% 1/4* 
R:FXU COMP 4700 OHM 5% 1/4* 
R:FXD COMP 5000 OHMS 5% 1/4* 
R:FXD COMP 15K OHMS 5% 1/4* 

R:FXD COMP 10K OHMS 5% 1/4* 
R:FXD COMF 47K OHMS 5% 1/4* 
R:FXO COMP 47K OHMS 5% 1/4* 
R:FXU COMP 180K OHMS 5% 1/4W 
R:FXD COMP 4700 OHM 5% 1/4W 

RsFXL, COMP 4700 OHM 5% 1/4W 
RsFX0 COMP 3000 OHMS 5% 1/4W 
R:FXD COMP 15K OHMS 5% 1/4* 
R:FXU COMP 10K OHMS 5% 1/4* 
R:FXD COMF 56K OHMS 5% 1/4W 

R:FXU COMP 24K OHM 5% 1/4W 
R1FX6 COMP 2000 OHMS 5% 1/4W 
R:FXD COMP 3000 OHMS 5% 1/4* 
R:FXU COMP 2000 OHMS 5% 1/4W 
R:FXU COMP 470 OHM 5% 1/4* 

k:FXu COMP 1000 OHM 5% 1/4* 
R:FXO COMP 2000 OHMS 5% 1/4W 
R:FXU COMP k000 OHMS 5% 1/4W 
R:FXJ COMP 2000 OHMS 5% 1/4A 

MOTOR:ELECTRICAL SHADED POLE 115V 3470 RPM 

See list of abbreviations in introduction to this section 
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Model 5245L Section IV 
Table 4-1 

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

Reference 
Designation Stock No. Description # Note 

CI 0160-0130 C:FXD MY 0.022 OF 2% 600VDCW 
C2 0130-0003 C:VAR CER 1.5-7 PF SCOVDCW 
C3 0121-0013 C:VAR AIR 6-100.5PF 
C4 0180-0047 C:FXU ELECT 5000F 75VDCW 
C5 0150-0119 C:FXO CER 2X(.01UF) 20% 250VLCw 

C6 0180-0129 C:FXU ELECT 975UF —10+50% 40VCCW 
C7 0180-0107 C:FX0 ELECT 20UF —101+100% 200VDCW 
C8 0180-0107 CsFXD ELECT 20UF —101+100% 200VDCW 
C9 0180-0129 C:FXU ELECT 975UF —10+50% 40VDCW 
CIO 0180-0130 C:FXO ELECT 15000F —10+50% 15VOCW 

C11 0150-0093 C:FXU CER 0.01UF +80-20 100VUG* 
C12 0150-0093 C:FXD CER C.01UF +80-20 IOOVUCW 
C13 0150-0121 C:FXD,CER.0.IUF 50 VDCW 
C14 0150-0012 C:FX0 CER 0.01UF 20% 1000VDC* 
C15 0160-0127 C:FAD CER 1UF 20% 25VDCW 

C16 0160—C174 C:Fx0 CER 0.47 OF +80-20% 25VDCW 
C17 0160-0174 C:FX0 CER 0.47 OF +80-20% 25VDCW 

CR1 1902-0039 SEMICON DEVICE:DIODE 1N1597A 

051 1450-0049 INDICATOR:CLOW—LAMP NEON 

F1 2110-0006 FUSEtCARTR1LGE 2AMP 125V SLOW BLOW 
(115V OPERATION ONLY) 

Fl 2110-0007 FUSE:CARTN1CGE 1 AMP 250V SLOW BLOW 
(230V OPERATION ONLY) 

J1 1250-0116 CONNECTOR:8NC 
J2 1250-0116 CONNECTOR:8NC 
J3 1250-0118 CONNECTOR:8NC 
J4 1250-0118 CONNECTOR:8NC 
JS 1250-0118 CONNECTORIENC 

J6 1251-0101 CCNNECTORIFEMALE 50—CONTACT 
J7 1250-0118 CONNECTOR:8NC 
J8 1250-0110 CONNECTOR:ENG 
J9 THRu 
J10 NOT ASSIGN8C 
J11 1251-0087 CONNECTOR:FEMALE 50—PIN MINAT 
J12 1251-0148 CONNECTOR:POMEP 3—PIN MALE 
LI 9140-0136 COILsFXD RF 22 UH 
L2 9140-0136 CCILtFXD RF 22 UH 
L3 9110-0051 INDUCTOR1A.F. 
L4 9110-0051 INOUCTOR:A.F. 
L5 9140-0137 CCILtFXD RF 1000UH 

MP1 0370-0077 KNOE:1/4 84R WITH ARROW 
MP2 0370-0077 KNOBt1/4 85A,R WITH ARROW 
MP3 0370-0077 KNO6s1/4 bAR WITH ARROW 
MP4 0370-0077 KN05:1/4 BAR WITH ARROW 
MPS 0370-0077 KNOB:1/4 BAR WITH ARROW 

MP6 0370-0084 KNObtROUND 
MP7 0510-0123 RETAINERIP‘.SH—ON TYPE FASTEN8R 
MPS 1200-0043 INSULATOR:TRANSISTOR ANODIZED ALUMINUM 
MP9 1200-0043 INSULATOR:TRANSISTOR ANODIZEL ALUMINUM 
MPIO 1200-0043 INSULATOR:TRANSISTOR ANODIZED ALUMINUM 

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

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

Reference 
Designation Stock. No. Description # Note 

MP11 1200-0076 INSULATORSTRANISTOR 
MP12 1200-0081 BUSHING:INSULATOR NYLON 
MP13 1200-0081 BUSHING:INSULATOR NYLON 
MP14 1200-0081 BUSHING:INSULATOR NYLON 
MP15 1200-0081 BUSHING:INSULATOR NYLON 

MP16 1200-0081 BUSHING:INSULATOR NYLON 
MP17 1200-0081 BUSHING:INSULATOR NYLON 
MP18 1200-0087 CLAMP:TRANSISTOR 
MP19 1200-0092 BUSHING:TRANSISTOR 
MP20 1200-0092 BUSHING:TRANSISTOR 

mP21 1520-0001 PLATE:MOUNTING ELECTROLYTIC CAPACITOR 
MP22 1520-0001 PLATE:MOUNTING ELECTROLYTIC CAPACITOR 
MP23 1520-0001 PLATE:MOUNTING ELECTROLYTIC CAPACITOR 
MP24 1520-0001 PLATE:MOUNTING ELECTROLYTIC CAPACITOR 
MP25 1520-0003 MOUNTING PLATE:CAPACITOR 

MP26 1520-0003 MOUNTING PLATE:CAPACITOR 
MP27 2190-0046 WASHER:SPLIT LOCK 
MP28 2190-0046 WASHER:SPLIT LOCK 
MP29 2190-0046 WASHER:SPLIT LOCK 
MP30 2190-0046 WASHER:SPLIT LOCK 

MP31 2190-0046 WASHER:SPLIT LOCK 
MP32 2190-0046 WASHER:SPLIT LOCK 
MP33 2390-0015 SCREw:MACMINE 
MP34 3160-0060 FAN:IMPELLER AXIAL 
MP35 5212L-83A SUPPORT:READOUT 

MP36 5212L-836 READQUT2UNITS 
MP37 05243-6036 PANEL:PLUG-IN 
MP38 5243A-6A GUARD:FAN 
MP39 NOT ASSIGNEE. 
MP40 5243A-12C BRACKET:SWITCH 

MP41 5243A-12C BRACKET:SWITCH 
MP42 5243A-12C BRACKET:SW1TCH 
MP43 5243A-12E SUPPORT:CAPACITOR 
MP44 5243A-12F BRACKET:CRYSTAL OVEN 
MP45 5243A-20A HOuSING:FAN 

MP46 5243A-47C SUPPORT:PANEL 
MP47 5243A-55A SHIELD:OSCILLATOR 
MP48 5040-0170 SUPPORT: PRINTED CIRCUIT BOARD 
MP49 5243L-12b BRACKET:BOARD 
MP50 5243L-12C BRACKET:BOARD GUIDE 

MP51 5243L-17A BUSHING:LATCH 
MP52 NOT ASSIGNEE 
MP53 05243-2018 HOUSING:PLLG-IN 
MP54 05243-2014 SHAFT:LATCH 
MP55 NOT ASSIGNED 

MP56 5243L-41A PLATE:CASTING 
MP57 5243L-55B SHIELDSINPLT 
mP58 05243-2015 KNOB 
MP59 NOT ASSIGNED 
MP60 5243L-83A HOLDER:DECIMAL 

MP61 5243L-83b COVER:READUUT 

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

Reference 
Designation Pp Stock No. Description # Note 

MP62 5243L-83C INSERT:UNITS READOUT 
MP63 THRu 
MP64 NOT ASSIGNEC 
MP65 5243L-91A SPRING:LATCH 
MP66 NOT ASSIGNEC 
MP67 5243L-99A WINDOW 

MP68 5243L-107A BAR:READOOT 
mP69 05243-2013 PAWL 
MP70 NOT ASSIGNtG 
mP71 5243L-110A GU1DE:60ARC FRONT 
MP72 5243L—I105 GUIDE:BOARC REAR 

MP73 5243L-110C GUlDE:BOARL DUAL 
MP74 05245-2005 PANEL:FRONT 
MP75 05245-2007 PANEL:REAR 
MP76 5245L-55A SHIELD:AMPLIFIER 
MP77 05243-0008 RETAINER:FRONT PANEL 

MP78 05243-0007 RETAINER:LATCH 

GI 1850-0090 TRANSISTOR:GERMANIUM 2N11838 PNP 
Q2 1850-0036 TRANSISTORsPNP GERMANIUM 
(.3 1850-0038 TRANSISTOR:PNP GERMANIUM 
G4 1850-0038 TRANSISTCR:PNP GERMANIUM 

RI 0683-2235 R:FXO COMP 22K OHM 5% 1/4W 
R2 0683-2245 R:FXD COMP 220K OHM 5% 1/4W 
R3 0683-8235 R1FXu COMP 82K OMM 5% 1/4W 
R4 0683-2735 R:FXD COMP 27K OHM 5% 1/4W 
R5 2100-0318 R:VAR 250K OHM 20% 1/4W/SPST SA 

R6 0686-1045 R:FXU COMP 100K OHM 5% 1/2W 
R7 0686-3325 R1FXu COMP 3300 OHM 5% 1/2W 
K8 0683-6205 R:FXD COMP 620 OHM 5% 1/4W 
R9 0683-5105 FOFXD COMP 51 OHM 5% 1/4W 
R10 0683-1055 R:FXO COMP 1 MEGOHM 5% 1/4W 

SI 3101-0037 SWITCH:TOG SPST 3 AMP 125V 
52 3101-0014 SWITCH:PUSH SPDT NE 
S3 NSR PART OF R5 
S4 3101-0034 SWITCH:SLILE 4 POT 0.5 AMP 125 VDC 

Ti 9100-0166 TRANSFORMER:POWER 
T2 9100-0164 TRANSFORMER:POWER 

w1 8120-0076 CABLE:POWER SVT—I8-3 7.5FT. 
W2 05245-6018 MAIN CABLE AND SWITCH ASSY 
Xiao 1251-0159 CONNECTOR:X15 CONTACT 
XA7 1251-0135 CONNECTOR—PRINTED CIRCUIT 15 CONTACTS 
XA8 THRU 
XA9 NOT ASSIGNEC 
XAIO 1251-0135 CONNECTOR—PRINTED CIRCUIT 15 CONTACTS 
XAll 1251-0135 CONNECTOR—PRINTED CIRCUIT 15 CONTACTS 

XA12 1251-0135 CONNECTOR—PRINTED CIRCUIT 15 CONTACTS 
XA13 1251-0135 CONNECTOR—PRINTED CIRCUIT 15 CONTACTS 
xA14 1251-0135 CONNECTOR—PRINTED CIRCUIT 15 CONTACTS 
)A15 1251-0135 CONNECTOR—PRINTED CIRCUIT 15 CONTACTS 
XA16 1251-0135 CONNECTOR—FRINTEU CIRCUIT 15 CONTACTS 

# See list of abbreviations in introduction to this section 
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Reference 
Designation Stock No. Description # Note 

XA17 1251-0135 CONNECTOR-FRINTEU CIRCUIT 15 CONTACTS 
XA18 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
XA19 1251-1669 CONNECTOR:FC 10 CONTACTS 
XA20 1251-1669 CONNECTOR:PC 10 CONTACTS 
XA21 1251-1670 CONNECTOR:PC 15 CONTACTS(2 RE010) 

XA22 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
xA23 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
XA24 THRU 
XA25 NOT ASSIGNED 
XA26 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 

AND 
xA26 1251-0158 CONNECTOR:6-CONTACT 

XA27 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
XA28 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
XA29 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
xA30 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
xA31 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 

xA32 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
XA33 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 
XA34 1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 

XF1 1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE 

MISCELLANEOUS 

5243A-44A KIT:5-1/4 ° RACK MOUNT 
8500-0059 SILICONE GkEASE(FOR TRANSISTOR HEAT-SINK 
3150-0037 AIR FILTER ASSY 

See list of abbreviations in introduction to this section 
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Item 
No. Description Part Number 

1 Frame Assembly 5060-0732 

2 Front Panel 05245-2017 

3 Rear Panel 05245-0017 

4 Cover: Rear Side, perforated 5000-0738 

5 Cover: Front Side, perforated 5000-0739 

6 Cover Assembly: Top 5243A-1C 

7 Cover Assembly: Bottom 5243A-1B 

8 Handle Assembly: Side 5060-0763 

9 Handle Assembly: Retainer 5060-0766 

10 Foot Assembly 5060-0767 

11 Stand: Tilt 1490-0030 

12 Plate: Fluted 5000-0051 

13 Kit: Rack Mounting 5243A-44A 

Model 5245L Section IV 
Figure 4-1 

Figure 4-1. Modular Cabinet Parts 
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Section IV Model 5245L 
Table 4-2 

Table 4-2. Replaceable Parts 

Stock No. Description# Mfr. Mfr. Part No. TQ 

0121-0013 C:VAR AIR 6-100.5PF 80486 085* 
0130-0001 C:VAR CER 7-45PF 500VDCW 72982 5030002P0 1 
0130-0003 C:VAR CER 1.5-7 PF 500VDCW 72982 503-00000PO—IOR 1 
0140-0145 C:FXD MICA 22 PF 5% 28480 U140-0145 9 
0140-0149 C:FXD MICA 470 PF 5% 300 VOC* 04062 uM15F471J 

0140-0151 C:FXO MICA 840PF 2% 300VDCw 04062 UMI5F821G 
0140-0152 C:FXU MICA 1000 PF 5% 300VDc* 28480 0140-0152 1 
0140-0156 C:FXD MICA 1500 PF 2% 300 VDCw 04062 UM19F152G 300V 1 
0140-0159 C:FXD MICA 3000PF 300VDCw 04062 uM19F302G 3 
0140-0162 CsFxD MICA 4700 PF 10% 300 VOEW 04064 0M2CF472K 

0140-0166 C:FXD MICA 0.017 OF 2% 300 VDCW 04062 DM30F173G 
0140-0169 C:FXD MICA 100 PF 5% 500VDCW 00853 M-23 CBIIR0101J 1 
0140-0176 CIFX0 MICA 100 PF 2% 300 VDCW 04062 RDM15F101G3C 1 
0140-0190 C:FXD MICA 39 PF 5% 28480 0140-0190 8 
0140-0191 C:FXD MICA 56 PF 5% 300 VDCW U4062 ROMI5E560J3C 

0140-0192 C:FXD MICA 6b PF 5% 28480 0140-0192 10 
0140-0193 C:FXD MICA 82 PF 5% 28480 0140-0193 21 
0140-0194 C:FXD MICA 110 PF 5% 300 VDCW 04062 DM15F111J 300V 19 
0140-0195 C:FXD MICA 130 PF 5% 300 VDCW 04062 DM15F131J 300V 32 
0140-0196 CIFXD MICA 150 PF 5% 300 VDCW 04062 uM15F151J 300V 21 

0140-0197 CIFX0 MICA 180 PF 5% 28480 0140-0197 10 
0140-0198 C:FXD MICA 200FF 5% 300VOCW 04062 UM15F201J 300V 12 
0140-0199 C:FXD MICA 240PF 5% 300VUCw 04062 DMI5F241J 300V 8 
0140-0200 CIFX0 MICA 390PF 5% 300VOCW 04062 OM15F391J 300V 14 
0140-0201 C:FXD MICA 12PF 5% 500VDCW 04062 DMI5C120J 2 

0140-0202 CAFXD MICA 15 PF 5% 500Vuc* 04062 uM15C150J 
0140-0203 C:FXD MICA 3OPF 5% 500VDCW 04062 UM15E300J 500V 4 
0140-0204 C:FXD MICA 47PF 5% NPO 5u0VDCw 04062 ROM15E470J5C 12 
0140-0205 C:FXD MICA 62 PF 5% 300VOCW 04062 uM15E620J 1 
0140-0208 C:FXD MICA 680PF 5% 300VOCW 04062 DM15F681J 

0140-0209 C:FXD MICA 5PF 10% 500VDCW 04062 DM15C050K 500V 
0140-0210 C:FXD MICA 270PF 5% 30uVDCw 04062 DM15F271J 300V 3 
0140-0214 C:FXD MICA 60PF 5% 300VDCW 04062 DM15E600J 300V 2 
0140-0217 C:FXD MICA 140 PF 2% 300VDCW 04062 UM15F141G-300V 5 
0150-0012 C:FXD CER 0.01OF 20% 1000VDc* 56289 H 1038 2 

0150-0042 C1FXD TI 4.7 PF 5% 500VDCW 78488 TYPE GA 2 
0150-0047 csFx0 TI 6.8 PF 10% 500 VDCW 78488 TYPE GA 2 
0150-0050 C:FXO CER 1000FF 600 VDCW 000RR TYPE E 3 
0150-0061 C1FXU CER 20 PF 10% 100VDCW 56289 53C47 2 
0150-0069 C:FXD CER 0.001 OF +100-20% 500V0CW 72982 801-010X5G0102Z 

0150-0073 C:FXU CER 100 PF 10% 500VDCW 56289 40C200A2 2 
0150-0093 C:FXD CER 0.01UF +80-20 100vDCw 91418 TA 38 
0150-0115 CIFX0 CER 27 PF 10% 500VOCW 71590 CC2OTCN27 1 
0150-0119 C:FXO CER 2X(.01uF) 20* 250VDC* 56289 41C159A 1 
0150-0121 C:FXD CER 0.1OF 50 VDCw 56289 5C50A 10 

0150-0122 C:FXD CER 2000PF 20% 500VDCW 72982 801-000—Y55-202M 
0160-0126 C:FXD PORC 160FF 2% 500VOCw 95275 VY13C161G 1 
0160-0127 C*F'.D CER 1UF 20% 25140CW 56289 5C13 10 
0160-0130 C:FXD MY 0.022 OF 2% 600VDCW 84411 TYPE 663-UW 1 
0160-0134 CIFXD MICA 220FF 5% 300V0CW 14655 C015F221J(300V) 10 
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0160-0155 C:FXD MY 3300 PF 10% 48480 0160-0155 
0160-0157 C:FXO MY 4700 PF 10% 28480 0160 0157 1 
0160-0161 C:FXU MY 0.01 OF 10% 200vDCw 28480 0160 0161 1 
0160-0163 C:FXD MY 330uPF 10% 28480 0160-0163 1 
0160-0174 C:FXD CER J.47 OF +80-20* 25V0LW 56289 5C11B7 2 

0160-0181 C:FXU MICA 30PF 5% 300VDCW 14655 ROMI5E470J3S 
0160-0194 C:FXD MY 0.0150F 10% 28480 0160-0194 8 
0160-0205 C:FXD MICA lu FF 5% 26460 0160-0205 2 
0160-0314 C:FXD MY 0.01 OF 5% 400VJCw 84411 TYPE 663UW 2 
0160-0369 C:FXU MICA 17 PF 5% 28480 J160-0369 

0160-0370 C:FXU MICA 2u PF 5% 28480 0160-0370 1 
0160-2203 C:FXU MICA 91 PF 5k 26480 0160-2203 10 
0160-2206 C:FXO MICA 160 PF 5% 28480 0160-2206 10 
0160-2248 C:FXD CER 4.3 FF 500ADCW 72982 301-NPO 4.3 PF 1 
0160-2260 c:FXD CER 13 PF 5% 500VDCW 72982 301-NPO 13 PF 

0160-2262 C:FXD CER 16 PF 5% 500VDCW 72982 301-NPO 16 PF 
0160-2306 C:FXD MICA 27 FF 5% 28480 0160-2306 1 
0160-2550 C2FXD CER 1.0 PF 500VDCW 72982 301-000-COKO-1098 1 
0160-2563 C:FXD CER 2000 PF 20% 500VDCW 72982 801-012-Y55-202M 2 
0170-0024 C:FXO MV 0.022 OF 20% 200VOCw 56289 192F22302A 

0170-0040 C:FXD MY .047 OF 10% 200VDCW 28480 0170-0040 
0170-0055 C:FXU MY C.10F 20% 200VDCW 56289 192F10402 1 
0170-0084 C:FXU MY 0.0680F 20% 50VuCh 84411 601FE STYLE 3 4 
0170-0094 C:FXU MY 0.0470F 20% 50VOC4 84411 TYPE 602 2 
0180-0047 C:FXU ELECT 5000F 75VDCW 56289 D32443 

0180-0049 C:FXU ELECT 400F 50VOCfi 56289 300198A1 
0180-0097 C:FXD ELECT 47 OF 10% 35VDCW 28480 0180-0097 1 
0180-0098 C:FXD ELECT 1000F 20% 20VDCW 56289 150C107X002052 2 
0180-0100 C:FXD ELECT TA 4.7UF 10% 35VULW 56289 1500475X903582 9 
0180-0107 C:FXD ELECT 200F -10/+100% 20CVLCW 56289 90803 

0180-0129 C:FX0 ELECT 9750F -10+50k 40VUCW 56289 537006 2 
0180-0130 C:FXU ELECT 15000F -10+50% li.VDCW 00853 PLI 505 1007 02 1 
0180-0137 C:FXD ELECT TA 100 OF 20* IOVGCW 56289 150C107X0010R2 1 
0370-0077 KNOB:1/4 dAR WITH ARROW 28480 0370-0077 5 
0370-0064 KNOB:POUND 28480 0370-0084 

0510-0123 RETAINER:PUSH-ON TYPE FASTENER 78553 C12008-014-4 
0683-0475 R:FXD COMP 4.7 OHMS 5% 1/4W 01121 CB 47G5 1 
0683-1015 R:FXD COMP 100 OHM 5% 1/4W 01121 CB 1015 13 
0683-1025 R:FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025 24 
0683-1035 R:FXD COMP 10K OHM 5% 1/4W 01121 CB 1035 83 

0683-1045 R:FXD COMP 100K OHMS 5* I/4W 01121 CB 1045 30 
0683-1055 R:FXD COMP 1 MEGOHM 5% 1/44 01121 CB 1055 14 
0683-1115 R:FXD COMP 110 OHM 5% 1/4W 01121 CB 1115 6 
0683-1125 R:FXD COMP 1100 OHM 5% 1/4W 01121 CB 1125 1 
0683-1135 R:FXD COMP 11K OHM 5% 1/4W 01121 CB 1135 

0683-1225 R:FXD COMP 1200 OHMS 5* 1/4W 01121 CB 1225 
0683-1235 R:FXD COMP 12K OHM 5% 1/4W 01121 CB 1235 6 
0683-1245 R:FXD COMP 120K OHM 5% 1/4W 01121 CB 1245 8 
0683-1305 R:FXD COMP 13 OHMS 5% 1/4W 01121 CB 1305 1 
0683-1325 R:FXD COMP 1300 OHMS 5% 1/4W 01121 CB 1325 
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0683-1515 R:FXD COMP 150 OHM 5% 1/4W 01121 CB 1515 1 
0683-1525 R:FXD COMP 1500 OHM 5% 1/4* 01121 CB 1525 4 
0683-1535 R:FXD COMP 15K OHMS 5% 1/4W 01121 CB 1535 8 
0683-1545 R:FXD COMP 150K OHM 5% 1/4* 01121 CB 1545 5 
0683-1615 R:FXD COMP 160 OHM 5% 1/4W 01121 CB 1615 2 

0683-1625 R:FXD COMP 1600 OHM 5% 1/4w 01121 CB 1625 4 
0683-1635 R:FXD COMP 16K OHM 5% 1/4W 01121 CB 1635 9 
0683-1815 R:FXD COMP 180 OHM 5% 1/4* 01121 CB 1815 24 
0683-1825 R:FXD COMP 1800 OHMS 56 1/4* 01121 CB 1825 9 
0683-1835 R:FXD COMP 18K OHM 5% 1/4W 01121 CB 1835 5 

0683-1845 R:FXD COMP 180K OHMS 5% 1/4W 01121 CB 1845 5 
0683-2015 R:FXD COMP 200 OHMS 5% 1/4* 01121 CB 2015 27 
0683-2025 R:FXD COMP 2000 OHM 5% 1/4* 01121 CB 2025 20 
0683-2205 R:FXD COMP 22 OHM 5% 1/4* 01121 CB 2205 2 
0683-2215 R:FXD COMP 240 OHMS 5% 1/44 01121 CB 2215 2 

0683-2225 R:FXD COMP 2.2K OHM 5% 1/4* 01121 GB 2225 8 
0683-2235 R:FXD COMP 22K OHM 5% 1/4* 01121 CB 2235 12 
0683-2245 R:FXD COMP 220K OHM 5% 1/4W 01121 CB 2245 2 
0683-2415 R:FXD COMP 240 OHMS 5% 1/4w 01121 CB 2415 4 
0683-2425 R:FXD COMP 2400 OHMS 5* 1/4W 01121 CB 2425 4 

0683-2435 R :FXD COMP 24K OHM 5% 1/4W 01121 CB 2435 1 
0683-2715 R:FXD COMP 270 OHMS 5% 1/4W 01121 CB 2715 1 
0683-2725 R:FXD COMP 2700 OHMS 5% 1/4W 01121 CB 2725 13 
0683-2735 R:FXD COMP 27K OHM 5% 1/4W 01121 CB 2735 5 
0683-3025 R:FXD COMP 3000 OHM 5% 1/4* 01121 CB 3025 26 

0683-3305 R:FXD COMP 33 OHMS 5% 1/4W 01121 GB 3305 1 
0683-3315 R:FXD COMP 330 OHMS 5% 1/4W 01121 CB 3315 8 
0683-3325 R:FXD COMP 3300 OHM 5% 1/4W 01121 CB 3325 8 
0683-3615 R:FXD COMP 360 OHM 5* 1/4W 01121 CB 3615 1 
0683-3625 R:FXD COMP 3600 OHM 5x 1/4* 01121 CB 3625 2 

0683-3915 R:FXD COMP 390 OHMS 5% 1/4* 01121 CB 3915 13 
0683-3925 R:FXD COMP 3900 OHM 5% 1/4* 01121 CB 3925 102 
0683-3935 R:FXD COMP 39K OHM 5% 1/4W 01121 CB 3935 1 
0683-3945 R:FXD COMP 390K OHMS 5* 1/4W 01121 CB 3945 28 
0683-4315 R:FXD COMP 430 OHMS 5% 1/4W 01121 Co 4315 5 

0683-4325 R:FXD COMP 4300 OHM 5% 1/4% 01121 CB 4325 2 
0683-4335 R:FXD COMP 43K OHM 5% 1/4W 01121 CB 4335 1 
0683-4705 R:FXo COMP 47 OHM 5% 1/4w 01121 CB 4705 1 
0683-4715 R:FXD 470 OHMS 5* 1/4* 01121 CB-4715 9 
0683-4725 R:FXD COMP 4700 OHM 5% 1/4* 01121 Cb 4725 22 

0683-4735 R:FXD COMP 47K OHMS 5% 1/4W 01121 CB 4735 179 
0683-5105 R:FXD COMP 51 OHM 5% 1/4* 01121 CB 5105 4 
0683-5115 R:FXD COMP 510 OHMS 5% 1/4* 01121 CB 5115 5 
0683-5125 R:FXD COMP 510C OHM 5% 1/44 01121 Cb 5125 7 
0683-5135 R:FXD COMP 51K OHMS 5% 1/4* 01121 CB 5135 10 

0683-5615 R:FXD COMP 560 OHMS 5% 1/4W 01121 CB 5615 1 
0683-5635 R:FXD COMP 56K OHMS 5% 1/4w 01121 CB 5635 58 
0683-6205 R:FXD COMP 62 OHM 5% 1/4* 01121 CB 6205 5 
0663-6215 R:FXD COMP 620 OHM 5% 1/4* 01121 CB 6215 1 
0683-6225 R:FXD COMP 6200 OHMS 5% 1/4* 01121 CB 6225 4 
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0683-6435 R:FXD COMP 62K OHM 5% 1/4W 01121 CB 6235 
0683-6805 k:Fxu COMP 68 OHMS 5% 1/4W 01121 CB 6805 4 
0683-6815 R:FXD COMP 680 OHMS 5% 1/4w 01121 CB 6815 3 
0683-6825 R:FXD cOMP 6800 OHMS 5k 1/4* 01121 CB 6825 49 
0683-6835 R:FXD COMP 66K OHM 5% 1/4W 01121 CB 6835 18 

0683-7515 R:FXU cOMP 750 OHMS 5% 1/44 01121 CB 7515 
0683-7525 R:FXD COMP 7500 OHMS 5% 1/4W 01121 CB 7525 8 
0683-7535 R:FXD COMP 75K OHM 5% 1/4W 01121 CB 7535 1 
0683-6215 R:FXD COMP 820 OHMS 5% 1/4* 01121 CB 8215 3 
0683-8225 , R:FXD COMP 8200 OHMS 5* 1/4* 1 01121 CB 6225 22 

0683-8235 R:FXD COMP 84K CHM 5% 1/4W 01121 EB 6235 
0683-9105 R:FXD cOMP 91 OHM 5% 1/44 01121 CB 9105 4 
0663-9115 R:FXD cOMP 910 OHM 5% 1/4% 01121 CB 9115 1 
0663-9i26 R:FXD CCMP 9100 OHM 5% 1/4* 01121 CB 9125 2 
0683-9135 R:FXD COMP 91K OHM 5% 1/4W 01121 CB 9135 

0686-1025 R:FXD COMP 1000 OHM 5% 1/2W 01121 EB 1025 
0686-1035 R:FXU cOMP 10K OHM 5% 1/4W 01121 EB 1035 5 
0686-1045 R:FXD COMP loOK OHM 5% 1/2W 01121 Lb 1045 1 
0686-1055 k:FXD COMP 1 MEGOHM 5% 1/2w 01121 EB 1055 1 
0686-1225 R:FXD COMP 1200 oHM 5% 1/24 01121 LB 1225 2 

0686-1325 R:FXD COMP 1.3K OHM 5% 1/2* 01121 EB 1325 
0686-1525 R:FXD COMP 1500 OHM 5% 1/2A 01121 EB 1525 1 
0686-1825 R:FXD COMP 1600 OHM 5% 1/2W 01121 EB 1825 1 
0686-2035 R:Fx0 COMP 20K OHM 5% 1/24 01121 LB 2035 2 
0686-2225 k:FXU COMP 2200 uHM 5% 1/2* 01121 EB 2225 

0686-2235 R:FXD COMP 22K OHM 5% 1/2% 01121 LB 2235 1 
0686-2725 R:FXD COMP 2700 OHM 5k 1/2W 01121 LB 2725 1 
0686-2735 R:FXD COMP 27K OHM 5% 1/2* 01121 EB 2735 2 
0686-3025 R:FXD COMP 3000 UHM 5% 1/24 01121 EB 3025 1 
0666-3325 R:FX0 COMP 3300 OHM 5% 1/2w 01121 EB 3325 

0686-3625 R:FXD COMP 3600 OHM 5% 1/2A 01121 LB 3625 
0686-4715 R:FXD COMP 470 OHMS 5% 1/2* 01121 EB 4715 3 
0686-4725 R:FXD COMP 4700 OHM 5% 1/2* 01121 LB 4725 2 
0686-4735 R:FXD cOMP 47K OHM 5% 1/2W 01121 EB 4735 11 
0686-5115 R:FXD COMP 510 OHM 5% 1/2W 01121 ER 9115 1 

0686-6415 R:FXD COMP 620 OHM 5% 1/2W 01121 EB 6215 1 
0686-7525 R:FXD cOMP 7500 OHMS 5% 1/2* 01121 EB 7525 42 
0686-8215 R:FXD COMP 820 OHM 5% 1/2W U1121 EB 8215 3 
0686-9115 R:FXD COMP 910 OHMS 5% 1/2% 01121 EB 9115 1 
0636-9125 R:FXD COMP 9100 OHM 5% 1/2W 01121 ER 9125 1 0689-0565 R:FXD cOMP 5.6 OHM Si, 10 01121 GB 0565 1 
0689 2035 R:FXD COMP 20K OHM 5% 1% 01121 GB 2035 1 

0727-0081 R:FXD DEPC 600 OHM 1% 1/2W 19701 DC 1/2 AR5 1 
0727-0105 R:Fx0 C-FLM 1200 OHM 1% 1/2W 28480 0727-0105 

0727-0387 R:FXD DEPC 442 OHM 1% 1/2W 19701 uC 1/2A R5 
0757-0344 R:FXD MET FLM 1 MEGOHM 1* 1/4* 28480 0757-0344 1 
0757-0350 R:FXD MET FLM 909K OF* 1* 1/4W 28480 o757-0350 1 
0757-0368 R:FXD MET FLM 34 OHM 1% 1/8% 28480 0757-0368 2 
0757-0898 R:FXD MET FLM 82 OHM 2% 1/8W 28480 0757-0898 
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0757-0900 R:FXD MET FLM 100 OHM 2% 1/8* 28480 0757-0900 
0757-0902 R:FXD MET FLM 120 OHM 2% 1/8* 28480 0757-0902 2 
0757-0904 R:FXD MET ELM 150 OHM 2% I/8w 28480 0757-0904 2 
0757-0909 R:FXD MET FLM 240 OHM 2% 1/8* 28480 0757-0909 4 
0757-0914 R:FXD MET FLM 390 OHM 2% 1/8* 28480 0757-0914 

0757-0916 R:FXD MET FLM 47G OHM 2% 1/8* 28480 0757-0916 
0757-0920 R:FXD MET FLM ty80 OHM 2% 1/8* 28480 0757-0920 2 
0757-0930 k:FxD MET FLM 1.8K OHM 2% 1/8* 28480 U757-0930 4 
0757-0932 R:FXD MET ELM 2.2K OHM 2* 1/8w 28480 0757-0932 4 
0757-0936 R:FXD MET FLM 3.3K OHM 2i 1/8W 28480 0757-0936 

0757-0937 R:FXD MET FLM 3.6K OHM 2% 1/bw 28480 0757-0937 
0757-0940 R:FXD MET FLM 4.7K OHM 2* 1/bw 28480 0757-0940 2 
0757-0948 R:FXD MET FLM 10K OHM 2% 1/8* 28480 0757-0948 5 
0757-0950 R:FXD MET ELM 12K OHM 2% 1/8* 28480 0757-0950 4 
0757-0952 R:FXD MET FLM 15K OHM 2% 1/8* 28480 0757-0952 

0757-0972 R:FXD MET FLM 100K OHM 2% 1/8* 28480 0757-0972 4 
0758-0004 R:FXD MET FLM 2700 OHM 5% 1/2* 28480 0758-0004 10 
0758-0014 R:FXD MET OX 180 OHM 5% 28480 0758-0014 1 
0758-0015 R:FXD MET FLM 220 OHMS 5* 1/2w 07115 C 2C 7 
0756-0024 R:FXD MET FLM 100 OHM 5% 1/2W 28480 0758-0024 

0758-0028 R:FXD MET FLM 270 OHMS 5* 1/2w 07115 C 20 
0758-0043 R:FXD MET FLM 1800 OHM 5% 1/2W 28480 0758-0043 4 
0758-0044 R:FXD MET OX 2200 OHM 5% I/2* 28480 0758-0044 1 
0761-0010 R:FXD MET OX 1800 OHM 5% 1* 28480 0761-0010 2 
0761-0020 R:FXD MET FLM 91 OHM 5% 1W 07115 C32 

0767-0001 R:FXD MET FLM 400 OHMS 5% 3* 07115 LPI 3 
1200-0043 INSULATOR:TRANSISTOR ANODIZED ALUMINUM 76530 294457 3 
1200-0076 INSULATOR:TRANISTOR 02735 OBSk 1 
1200-0081 BUSHING:INSULATOR NYLON 26365 974SPECIAL 6 
1200-0087 CLAMP:TRANSISTOR 02735 DF-13-A 

1200-0092 BUSHING:TRANS/STOR 02735 OBSk 2 
1250-0118 CONNECTOR:BNC 91737 8427 7 
1251-0087 CONNECTOR:FEMALE 50-PIN MINAT 02660 57-4057-40500(375) 1 
1251-0101 CONNECTOR:FEMALE 50-CONTACT 02660 57-20500 1 
1251-0135 CONNECTOR-PRINTED CIRCUIT 15 CONTACTS 95354 SD-615UR 21 

1251-014d CONNECTOR:17'0*ER 3-PIN MALE 60427 H-1061 IG-3L 
1251-0158 CONNECTOR:6-CONTACT 95354 CD-606S 1 
1251-0159 CONNECTOR:2X15 CONTACT 95354 F0-630S 1 
1251-1669 CONNECTOR:PC 10 CONTACTS 28480 1251-1669 2 
1251-1670 CONNECTOR:PC 15 CONTACTS(2 REWC) 28480 1251-1670 I 

1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE 75915 342014 1 
1450-0049 INDICATOR:GLOW-LAMP NEON 28480 1450-0049 1 
1520-0001 PLATE:MOUNTING ELECTROLYTIC CAFACITCR 28480 1520-0001 4 
1520-0003 MOUNTING PLATE:CAPACITOR 37942 TYPE BP2 2 
1850-0038 TRANSISTOR:PNP GERMANIUM 86684 1850-0038 3 

1850-0040 TRANSISTOR:GERMANIUM 2N383 PNP 94154 2N383 
1850-0048 TRANSISTOR:GERMANIUM 2N650 PNP 04713 2N650 1 
1850-0054 TRANSISTOR:GERMANIUM 2N652A PNP 04713 2N652A 2 
1850-0062 TRANSIsTOR:SPL2N404A 28480 1850-0062 102 
1850-0090 TRANSISTOR1GERMANIUM 2N1183B PNP 86684 2N11838 I 
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1850-0091 TRANSISTOR:GERMANIUM 2N2048 PNF 87216 2N2048 
1850-0092 TRANSISTOR:GCRMANIUM 2N2043A FNF 04713 2N2043 1 
1850-0101 TRANSISTOR:SPL2N582 28480 1850-0101 1 
1850-0102 TRANSISTORsGE2N2455 28480 1854-0102 1 
1850-0158 TRANSISTOP:PNP GERMANIUM 28480 1850-0158 

1851-0017 TRANSISTOR:2N1304 01295 2N1304 
1851-0024 TRANSISTOR:GE NPN 2N3864 12952 N388A 1 
1853-0001 TRANSISTOR:PNP SILICON 30V 900M% 28480 1853-0001 4 
1853-0009 TRANSISTOR:SILICON PNP 28480 1853-0009 15 
1853-0015 TRANSISTOR:SILICON PNP 2N3640 07263 2N3640 6 

1853-0034 TRANSISTOR:SILICON PNP 28480 1853-0034 8 
1854-0003 TRANSISTOR:NPN SILICON 28480 1854-0003 8 
1854-0005 TRANSISTOR:2N708 NPN SILICON PLANAR 07263 2N708 16 
1854-0009 TRANSISTOR:2N709 NPN SILICON 07263 2N709 18 
1854-0019 TRANSISTOR:SILICON NPN 28480 1854-0019 2 

1854-0022 TRANSISTOR:120V 28480 1854-0022 
1854-0073 TRANSISTOR:SILICON NPN 28480 1854-0073 2 
1854-0249 TRANSISTOR:DUAL NPN SILICON 28480 1854-0249 2 
1855-0047 TRANSISTORIDUAL N-CHANNEL FET 28480 1855-0047 2 
1901-0025 0IOCE:5ILICON 100WV 100MA 28480 1901-0025 113 

1901-0026 SEMICON DEVICE:DIODE SI 14099 SA-783 
1901-0029 DIME:SILICON 600 PIV 28480 1901-0029 4 
1901-0040 SEMICON DEVICE:DIODE SILICON 28480 1901-0040 38 
1901-0045 SEMICON DEVICE:DIODE SI 14099 SA-788 8 
1901-0049 SEMICON DEVICE:DIODE SI 14099 SC-05 

1901-0376 0IOCE:SILICON 35V 28480 1901-0376 
1902-0017 SEMICON DEVICE:DIODE SI 28480 1902-0017 2 
1902-0039 SEMICON DEVICE:DIODE 1N1597A 8143b IN1597A/322275 1 
1902-0057 SEMICON DEVICE:DIODE SILICON 28480 1902-0057 1 
1902-0214 LIOCEISILICON bREAKDOWN 56.2V 10% 1.5W 26480 1902-0214 

1902-0580 DIODE BREAKDOWN:SILICON 28480 1902-0580 
1910-0015 SEMICON DEVICE:DIODE GERMANIUM 73293 HD-1409 5 
1910-0016 0I0DE:GERMANIUM 1 MICROS.0 60 *IV 28480 1910-0016 104 
1910-0021 SEMICON DEVICE:DIODE 73293 HPS 1672A 5 
1910-0022 SEMICON DEVICE:DIODE GE 100MA 6FIV 3.5NS 28480 1910-0022 14 

1910-0034 DIODE:GERMANIUM 28480 1910-0034 
1970-0009 ELECTRON TUBE:INDICATOR 10 DIGIT 83594 15991 8 
2100-0318 k:VAR 250K OHM 20% 1/4i/$PST S* 28480 2100)0318 1 
2100-0354 R:VAR WW 1000 OHM 10% LIN 2W 28480 2100 0354 1 
2100-0737 R:VAR *W 200 OhM 5% 1W 28480 2100-0737 1 

2100-1412 R:VAR COMP 500 OHM 20% LIN 1/44 28480 2100-1412 
2100-1513 R:V4R WW 50 OHM 5% 1W 28480 2100-1513 2 
2100-1924 R:VAR COMP 5K CHM 20% 1/5W 28480 2100-1924 1 
2110-0006 FUSEICARTPIDbE 2AMP 125V SLOW GLOW 7140u MDL2 1 
2110-0007 FuSE:CARTRIDCIE 1 AMP 250v SLOW ELO* 71400 MDL 1 

2140-0015 LAMP:GLOw NEON NE-2H 24455 NE 2H 
2140-0028 LAMF:GLOW 1/15W 24455 NE 2E FROSTED 7 
2190-0046 *ASHER:SPLIT LOCK 28480 2190-0046 6 
2390-0015 SCREW:mACHINE 73076 OBD 1 
3100-0389 SWITCH:ROTARY 1 SECT 3 POS 28480 3100-0389 

See list of abbreviations in introduction to this section 
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Table 4-2. Replaceable Parts (Cont'd) 

Stock No. Description 4 Mfr. Mfr. Part No. TQ 

3100-0390 SWITCH:ROT 2-SECT 9-PCS 28480 3100-0390 
310G-1874 SWITCH:ROT 6-SECT 10 POS 28480 3100-1874 1 
3100-2029 SWITCH:ROTARY 28480 3100-2029 1 
3100-2036 SWITCH:ROTARY 28480 3100-2036 1 
3101-0014 SWITCH:PUSH SPOT NE 82389 45-1106 1 

3101-0034 SW1TCH:SLI3E 4 PDT 0.5 AMP 125 'DC 42190 6633 
3101-0037 SWITCH:TOG SPST 3 AMP 125V 04009 83050-A 1 
3140-0052 MOTOR:ELECTRICAL SHADEu POLE 115V 3470 RPM 2848G 3140-0052 1 
3160-0060 FAN:IMPELLER AXIAL 2648v 3166-0060 1 
5040-0170 SUPPORT: PRINTED CIRCUIT BOARD 28480 504C-0170 

8120-0078 CABLE:POWER SVT-18-3 7.5FT. 70903 KH4147 
8500-0059 SILICONE GREASE(FOR TRANSISTOR HEAT-SINK 71984 #5 COMPOUND 1 
9100-0164 TRANSFORMER:POwER 28480 9100-0164 1 
9100-0166 TRANSFORMER:POWER 28480 9100-0166 1 
9100-0346 CCIL:FXD 0.05 OH 20% 36196 H-10886 

9110-0051 1rOUCT0R:A.F. 28480 9116-0051 
9140-0095 LOIL:FXD RF 0.27 UH 28460 9140-0095 1 
9140-0125 COIL:VAR 0.9-1.9 UH 28480 9146-0125 2 
9140-0126 COIL:VAR 1.76-4.02 UN 28480 9140-0126 2 
9140-0127 COIL:VAR 8.3-18.7 UN , 28480 9140-0127 

914G-0136 COIL:FXD PF 22 Um 2848u 9140-0136 2 
9146-0137 COIL:FXD PF 100 uH 2848v 9140-0137 3 
9140-0138 1010FXD RF 181 OH 28480 9140-0138 3 
9140-0142 CCIL:FXD RF 4.2 0H 28480 9140-0142 3 
9140-0143 CCIL:FXD RF 3.3 off 28480 9140-0143 

9140-0146 COIL:FXD RF 10 UH 28480 9140-0146 
9140-0158 COIL:FXD 1.0uH 10% 99800 1025-20 2 
9140-0159 CCIL:FXD 0.47UH 20% 99800 1025-SERIES 5 
9170-0016 BEAD:MAGNETIC 02114 56-590-65138 1 
05212-2016 BOARD:BLANK PC 28480 u5212-2016 

05212-6011 READOUT BLOCK ASSY 28480 05212-6011 8 
05212-6016 ASSY:DECIMAL BOARD 28480 05212-6016 5 
05232-2010 BOARD:BLANK PC 28480 05232-2010 1 
05232-6009 DECADE DIVIDER ASSEMBLY 28480 05232-6009 1 
05232-6010 DECIMAL COUNTER ASSEMBLY 28480 05232-6010 

05243-0007 RETAINER:LATCH 
05243-0008 RETAINER:FRONT PANEL 28480 05243-0008 1 
05243-2013 PAWL 28480 05243-2013 1 
05243-2014 SHAFT:LATCH 28480 05243-2014 1 
05243-2015 KNOB 28460 05243-2015 

05243-2018 HOUSING:PLUG-IN 28480 u5243-2018 
05243-6036 PANEL:PLUG-IN 28480 05243-6036 1 
05245-2005 PANEL:FRONT 28480 05245-2005 1 
05245-2007 PANEL:REAR 28480 05245-2007 1 
05245-2008 BOARD: BLANK PC. 28480 05245-2008 

05245-2014 bCARD:BLANK PC 28480 05245-2014 
05245-2015 BOARD:BLANK PC 28480 05245-2015 1 
05245-6013 ASSY: OSCILLATOR BOARD 28480 05245-6013 1 
05245-6014 BOARD ASSY:INPUT AMPLIFIER 26480 05245-6014 2 
05245-6015 BOARD ASSY:FUNCTION 28480 05245-6015 1 
05245-6016 SWITCH ASSY:ATTENUATOR 28480 05245-6016 

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

Stock No. Description# Mfr. Mfr. Part No. TQ 

05245-6018 MAIN CABLE AND SWITCH ASSY 28480 05245-6018 1 
3150-0037 AIR FILTER ASSY 28480 3150-0037 1 
5212A-65C ASSY:DECADE UINJIDER 28480 5212A-65C 6 
5212A-65C-1 BOARD:BLANK P.C. 28480 5212A-65C-1 6 
5212L-83A SUPPORT:READOUT 28480 52124-83A 1 

5212L-838 READOUT:UNITS 28480 5212L-83B 1 
52434-I2C BRACKET:SWITCH 28480 5243A-12C 3 
5243A-12E SUPPORT:CAPACITOR 28480 5243A-12E 1 
5243A-12F BRACKET:CRySTAL OVEN 28480 5243A-12F 1 
5243A-20A HCUSING:FAN 28480 52434-20A 1 

52434-44A KIT:5-1/4" RACK MOUNT 28480 5243A-44A 1 
52434-47C SUPPORT:PANEL 28480 52434-47C 1 
5243A-55A SHIELD:OSCILLATOR 28480 52434-55A 1 
5243A-654-1 BOARD:BLANK P.C. 28480 5243A-65A-1 1 
52454-65C ASSY:MULTIPLIER 28480 5243A-65C 1 

5243A-65C-1 BCARD:BLANK P.C. 28480 5243A-65C-1 1 
5243A-65H ASSY:FEGULATOR 28480 52434-65H 1 
5243A-65H-1 BOARD:BLANK P.C. 28480 5243A-65H-1 1 
52434-65J ASSY:TIME-BASE CONTROL 28480 5243A-650 1 
5243A-650-1 BOARD:BLANK P.C. ' 28480 5243A-650-1 1 

52434-65L ASSY:RECTIFIER 2848U 52434-65L 1 
52434-65L-1 BOARD:BLANK P.C. 28480 52434-65L-1 1 
52434-65R ASSY:GATE CONTROL , 28480 5243A-65R 1 
5243A-65R-1 BOARD:BLANK P.C. 28480 5243A-65R-1 1 
5243A-655 ASSY:SAMPLING CONTROL 28480 52434-65S 1 

52434-655-1 BOARD:BLANK P.C. 28480 5243A-65S-1 1 
52434-65T ASSY:OVEN CONTRC. 2848U 52434-65T 1 
5243A-05T-1 BOARD:BLANK P.C. 28480 5243A-65T-1 1 
52434-694 ASSY:CRYSTAL OVEN 28480 52434-69A 1 
52434-69A-1 BOARD:BLANK P.C. 28480 52434 69A 1 1 

52434-6A GUARD:FAN 28480 5243A-6A 1 
5243L-1074 BAR:READOUT 28480 5243L-1074 1 
5243L-110A GUICE:BOARD FRONT 28480 5243L-110A 1 
5243L-1108 GUIDE:BOARD REAR 28480 5243L-110B 1 
5243L-110C GUIDE:BOARD DUAL 28480 5243L-110C 1 

5243L-126 BRACKET:BOARD 28480 5243L-12B 1 
5243L-12C BRACKET:BCARD GUIDE 28480 5243L-12C 1 
5243L-17A BUSHING:LATCH 28480 5243L-174 1 
5243L-414 PLATE:CASTING 28480 5243L-414 1 
5243L-55b SHIELC:INPUT 28480 5243L-556 1 

5243L-65A ASSY:DECIMAL POINT 28480 5243L-654 1 
5243L-658 ASSY:MEASUREmENT UNITS 28480 5243L-658 1 
5243L-658-1 BCARD:BLANK P.C. 28480 5243L-658-1 1 
5243L-834 HOLCER:DECIMAL 28480 5243L-83A 1 
5243L-838 CCVER:READOUT 28480 5243L-835 1 

5243L-b3C INSERT:UNITS READOUT 28480 5243L-83C 1 
5243L-914 SFRING:LATCH 28480 5243L-914 1 
5243L-994 WINC0% 28480 5243L-99A 1 
52454-65C ASSY:DECIMAL COUNTER 28480 5245A-65C 1 
5245A-65C-1 bOARD:BLANK P.C. 28480 5245A-65C-1 1 

See list of abbreviations in introduction to this section 
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Table 4-2. Replaceable Parts (Cont'd) 
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5245L-19A ASSY:OUTPUT SWITCH 28480 5245L-19A 1 
5245L-198 ASSY:MODE SWITCH 28480 5245L-19B 1 
5245L-48 ASSY:READOUT 28480 5245L-4B 1 
5245L-55A SHIELD:AMPLIF/ER 28480 5245L-55A 1 

# See list of abbreviations in introduction to this section 
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Section IV Model 5245L 
Table 4-3 

Table 4-3. Manufacturer's Code List 

Code 

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the 
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to 
suppliers not appearing in the H4 Handbooks. 

Code Code 
No. Manufacturer Address No. Manufacturer Address No. Manufacturer Address 

00000 U.S.A. Connon Any supplier of U.S. 05729 Metro-Tel Corp. Westbury, N.Y.  12881 Melee Electronics Corp. Clark, N.J. 
00136 McCoy Electronics Mount Holly Springs. Pa. 05783 Stewart Engineering Co. Santa Cruz. Calif. 12930 Delta Semiconductor Inc. Newport Beach, Calif. 
00213 Sage Electronics Corp. Rochester. N. Y. 05820 Wakefield Engineei.ng Inc. Wakefield. Mass. 12954 Dickson Electronics Corp. Scottsdale, Arizona 
00287 Cemco Inc. Danielson. Conn. 06004 Bassick Ce., The Bridgeport. Conn.  13103 Thermolloy Dallas. Texas 
00334 Humidial Colton, Calif. 06090 Raychem Corp. Redwood City, Calif.  13396 Telefunken (GmbH) Hanover, Germany 
00348 Microtron Co.. Inc. Valley Stream, N.Y. 06175 Bausch and Lomb Optical Co. Rochester, N.Y. 13835 Midland-Wright Div. of Pacific Industries, Inc. 
00373 Garlock Inc.. 06402 E.T.A. Products Co. of America Chicago, Ill. Kansas City, Kansas 

Electronics Products Div. Camden. N.J. 06540 Amatom Electronic Hardware Co., Inc. 14099 Sem-Tech Newbury Park, Calif. 
00656 Aercvox Corp. New Bedford. Mass. New Rochelle, N.Y. 14193 Calif. Resistor Corp. Santa Monica, Calif. 
10779 Amp. Inc. Haiiisburg, Pa. 06555 Beece Electrical Instrument Co., Inc. 14298 American Components, Inc. Conshohocken, Pa. 
00781 Aircraft Radio Coro. Boonton. N.J. Penacook. N.H. 14433 ITT Semiconductor. A Div. of Int. Telephone 
00815 Northern Engineering Laboratores. Inc. 06666 General Devices Co.. Inc. Indianapolis. Ind. Telegraph Corp. West Palm Beach, Fla. 

Burlington, Wis. 06751 Sencni Div. Components Inc. Phoenix. Ariz. 14493 Hewlett-Packard Company Loveland, Colo. 
00853 Sangamo Electric Co.. Pickens Div. 06812 Torrington Mfg. Cc.. West Div. 14655 Cornell Dublier Electric Corp. Newark. N.J. 

Pickens. S.C. Van Nuys. Calif. 14674 Corning Glass Works Corning. N.Y. 
00866 Coe Engineering Cc. Los Angeles, Calif. 06980 Varian Assoc. Einiac Div. San Carlos. Calif. 14752 Electio Cube Inc. So. Pasadena, Calif. 
00891 Carl E. Holmes Corp. Les Angeles, Calif. 07088 Ke:vin Electric Co. Van Nuys. Calif. 14960 Williams MIg. Co. San Jose, Calif. 
00929 Microlab Inc. Livingston. N.J. 07126 D's Iran Co. Pasadena, Calif. 15203 Webster Electronics Co. New York, N.Y. 
01009 Alden Products Co. Brockton. Mass. 07137 Transistor Electronics Cnni. Minneapolis. Minn. 15291 Adjustable Bushing Co. N. Hollywood, Calif. 
01121 Allen Bradley Co. Milwaukee. Wis. 0/138 Westinghouse Electric Ccrp. 15558 Micron Electronics 
01255 Litton 1ndustr.es. Inc. Beverly Hills, Calif. E:ectronic Tube Div. Elmira, N.Y. Garden Cily, Long Island, N.Y. 
01281 TRW Semiconductors. Inc. Lawndale. Calif. 07149 Fi'mohm Corp. New York, N.Y.  15566 Amprobe Inst. Corp. Lynbrook, N.Y. 
01295 Texas Instrunents, Inc.. 07233 Cinch•Graphik Co. City of Industry. Calif. 15772 Twentieth Century Coil Spring Co. 

Transistor Products Div. Dallas, Texas 07261 Avnet Corp. Culver City, Calif. Santa Clara, Calif. 
01349 The Alliance Mfg. Co. Alliance. Ohio 07263 Fairchild Camera & Inst. Corn. 15818 Amelco Inc. Mt. View, Calif. 
01589 Pacific Relays. Inc. Van Nuys. Calif. Senicondoctor Div. Mountain View. Calif. 15909 Dairen Div. Thomas A. Edison Ind. 
01930 Amerock Corp. Rockford. III. 07322 Minnesota Rubber Co. Minneapolis. Minn. McGraw-Edison Co. Long Island City, N.Y. 
01961 Pulse Engineering Co. Santa Clara, Calif. 07387 Birtcher Corp.. The Monterey Park. Calif. 16037 Spruce Pine Mica Co. Spruce Pine, N.C. 
02114 Feircxcube Corp. if Airenca Saugerties. N.Y. 07700 Technical Wine Products Inc. Cranford, N.J. 16179 Omni•Spectia Inc. Detroit, Ill. 
02286 Cole Rubber and Plastics inc. Sunnyvale. Calif. 07910 Continental Device Corp Hawthorne. Calif. 16352 Computer Diode Corp. Lodi. N.J. 
02660 Anphenol-Berg Electronics Corn. Chicago. W. 07933 Raytneon 11g. Co.. 16688 Ideal Prec. Meter Co.. Inc. 
02735 Radio Corp. of America. Sr.:conductor Semiconductor Div. Mountain View. Calif. De Jur Meter Div. Brooklyn. N.Y. 

and Materials Div. Somerville. N.J. 07966 ShocKley Semi-Conductor.  Laboratories 16758 Delco Radio Div. of G.M. Corp. Kokomo, Inc. 
02771 Vocaline Co. of America. Inc. Palo Alto. Calif. 17109 Thermonetics Inc. Canoga Park, Calif. 

Ord Saybrook. Conn. 07980 Hewlett-Packard Co., Boonton Radio Div. 17474 Tranex Company Mountain View, Calif. 
02777 Hopkins Engineering Co. San Fernando. Calif. Rockaway, N.J. 17675 Hamlin Metal Products Corp. Akron. Ohio 
03508 G. E. Semiconductor Prod. Dept. Syracuse. N.Y. 09145 U.S. Engineering Cc. Los Angeles. Calif. 11/45 Angstrohm Prec. Inc. No. Hollywood, Calif. 
03705 Apex Machine & Tool Co. Dayton. Ohio 00289 Blinn, Gelber: Co. Pomona. Calif. 18042 Power Design Pacific Inc. Palo Alto, Calif. 
03797 Eldena Corp. Conpton, Calif. 09352 Eigess Balle.iy Co. 18476 Ty-Car Mfg. Co., Inc. Hollillon, Mass. 
03877 Tiansitron Electric Corp. Wakefield, Mass. 14 agala Falls. Ontario. Canada 18486 TRW Elect. Come. Div. Des Plaines, III. 
03688 
03954 

Pyrofilin Resistor Co.. Inc. Cedar Knolls. N.J. 
Singer Co.. Diehl Div. 

09664 
09717 

Bristol Co.. Pie Waterbury, Conn. 
Sinai Company Sun Valley, Calif. 

18583 
18873 

Curtis Instrument, Inc. Mt. Kisco. N.Y. 
E.I. DuPont and Co., Inc. Wilmington, Del. 

Finderne Plant Sumerville, N.J. 08718 ITT Cannon Electric inc.. Phoenix Die. 18911 Durant Mfg. Co. Milwaukee, Wis. 04009 Arrow. Hart and Hegenan Elect. Co. Phoenix, Arizona 19315 Bendix Corp_ The 

04013 
Hartford, Conn. 

Taurus Corp. Lambertville, N.J. 
08792 CBS Electionics Semicciductor 

Oceralions. Div ci C. B S. Inc. 19500 
Eclipse-Poineer Div. Teterboro, N.J. 

Thomas A. Edison Industries, Div. of 
04222 H Division of Aerovox Myrtle Beach. S.C. 
04354 Precision Paper Tube Co. Chicago. III. 
04404 Dimoc Divis:on of Hewlett-Packard Co. 

Palo Alto. Calif. 
04551 Sylvania Electric Products. Microwave 

Device Div. Mountain View. Calif. 
04713 Motorola, Inc.. Semiconouctor Prod. Div. 

Pnoenix. Arizona 
04732 F 'Rion Co.. Inc. tles:ein Div. 

08984 
09026 
09134 
09145 
09256 
09569 

10214 

Lowell. Mass. 
%lel•Rain Indianapolis. Ind. 
Babcock Relays D•y Costa Mesa. Calif. 
Texas Caoaciloi Ca Houston, Texas 
Atoli• Electronics San Valley. Calif. 
E'ecno Asseirb es Inc Chicago. III. 
Mallory Banco,  Co cl 

Canada. Ltd. Toronto. Onlano, Canada 
General Transistor Western Corp. 

19644 
19701 
20183 
21226 
21335 
21520 
23783 
24455 

McGraw-Edison Co. West Orange, N.J. 
LRC Electronics Horseheads, N.Y. 
Electra MIg. Co. Independence. Kansas 
General Atronics Corp. Philadelphia, Pa. 
Executone. Inc. Long Island City, N.Y. 
Fafnir Bearing Co.. The New Britain. Conn. 
Fansteel Metallurgical Corp. N. Chicago, 
British Radio Election,cs Ltc. Washington, D. C. 
G.E. Lamp Division 

04773 
04796 
04811 
04870 
05006 

052// 

05347 
05593 
05616 

05624 
05728 

Culver City, Calif. 
Automatic Electric Co. Northlake, III. 
Sequoia Wire Cc. Redwood City. Calif. 
Precision Coil Spring Co. El Monte, Calif. 
P.M. Mnlor Company Westchester, Ill. 
Twentieth Century Plastics. Inc. 

Los Angeles. Calif. 
Westingunse Electric Corn. 

Semi•Cenductor Depl. Youngwood. Pa. 
Ultronix, Inc. San Mateo, Calif. 
Illumine:11c Engineering Co. Sunnyvale, Calif. 
Cosn'o Plastic 

o Electrical Spec. Co. i Cleveland. Ohio 
Barber Coln' an Cn. Rockford. III. 
Tiffen Optical Co. 

lic.slyn Heights. Long Island. N.Y. 

10411 
10646 
11236 
11237 

11242 
11312 
11534 
11711 

11717 
11870 
12136 
12697 
12859 

Los Angeles. Calif. 
Ti•Tal. Inc. Berkeley. Calif. 
Carbotunduw Co. Niagara Falls. N.Y. 
CTS of Berne. Inc. Berne. Ind. 
Chicago Telephone of California, Inc. 

So. Pasadena, Calif. 
Bay Slate Electronics Corp. Waltham. Mass. 
Teledyne Inc.. Microwave Div. Palo Alto. Calif. 
Duncan Electronics Inc. Costa Mesa, Calif. 
General Instrument Corp.. Semiconductor 

Div., Products Group Newark, N.J.  
Inoenal Electronic. Inc. Buena Park, Calif. 
Melabs. Inc. Palo Alto, Calif. 
Philadelphia Handle Co. Camden, N.J. 
Clarostat mfg. CO. Dover. N.H. 
Nippon Electric Cc.. Ltd. Tokyo. Japan 

24655 
26365 
26462 

26992 
28480 
33113 
35434 
36196 

37942 
39543 
40920 
42190 
43990 

Nola Park. Cleveland, Ohio 
General Radio Co. West Concord. Mass. 
Giles Reproducer Corp. New Rochelle. N.Y. 
Grobet File Co. of America, Inc. 

Carlstadt, N.J. 
Hamilton Watch Co. Lancaster, Pa. 
Hewlett-Packard Co. Palo Alto, Calif. 
G.E. Receiving Tube Dept. Owensboro, Ky. 
Lectiohm Inc. Chicago. III. 
Stanwyck Coil Products Ltd. 

Hawkesbury, Ont'ario, Canada 
P.R. Mallory & Co. Inc. Indianapolis, Ind. 
Mechanical Industries Prod. Co. Akron, Ohio 
Miniature Precision Bearings. Inc. Keene, N.H. 
Muter Co. Chicago. Ill. 
C.A. Norgren Co. Englewood. Colo. 

00015 42 From: FSC. Handbook Seaplerents 
Revised: Jnly. 1956 H4-I Dated JULY 1965 

H4-2 Dated NOV 1962 
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Table 4-3 

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

Code 
No. Manufacturer Address 

44655 Ohniite Mfg Co Skokie, Ill 
4064 Penn Eng & Mfg Corp Doylestown, Pa 
47904 Poiarnid Corp Cambridge, Mass 
48620 Precision Thermometer & Inst Co 

Southampton, Pa 
49956 Microwave & Power Tube Div Waltham, Mass 
52090 Rowan Controller Co Westminster, Md 
52983 Sanborn Company Waltham, Mass 
54294 Shallcross Mfg Co Selma, N. C 
55026 Simpson Electric Co Chicago III 
55933 Sonotone Corp Elmsford, N Y. 
55938 Raytheon Co Commercial Apparatus & 

Systems Div So Norwalk Conn 
56137 Spaulding Fibre Co Inc Tonawanda, N Y 
56289 Sprague Electric Co North Adams. Mass 
59446 Telex Inc St Paul Minn 
59730 Thomas & Betts Co Elizabeth, N J 
60741 Triplett Electrical Inst Co Bluffton Ohio 
61775 Union Switch and Signal Div of 

Westinghouse Air Brake Co Pittsburgh, Pa 
62119 Universal Electric Co Owosso, Mich 
63143 Ward Leonard Electric Co Mt Vernon N Y 
64959 Western Electric Co Inc New York N Y 
65092 Weston lost Inc Weston Newark Newark N J 
66295 Wrttek Mfg Co Chicago III 
66346 Revere Wollansak Div Minn Mining & 

Mfg Co St Paul, Minn 
70216 Allen Mfg Co Hartford, Conn 
70318 Allmetal Screw Product Co Inc 

Garden City N Y 
70485 Atlantic India Rubber Works Inc Chicago, III 
70563 Ampente Co Inc Union City N 1 
70903 Belden Mfg Co Chicago, Ill 
70998 Bird Electronic Corp Cleveland, Ohio 
71002 Br rnbach Radio Co New York N Y 
71041 Boston Gear Works Div of Murray Cc 

of Texas Quincy Mass 
71218 Bud Radio Inc Willoughby Ohio 
71286 Car loc Fastener Corp Paramus N J 
71313 Cardwell Conde isei 

Lindenhurst L I NY 
71400 Buss iann mfg of McGraw Edison Co 

St Louis Mo 
71436 Chicago Condenser Corp Chicago III 
71447 Calif Spring Co Inc Pico Rivera Calif 
71450 CTS Corp Elkhart, Ind 
71468 ITT Cannon Electric Inc Los Angeles, Calif 
71471 Cinema Plant Hr Q Div Aerovox Corp 

Burbank Calif 
71482 C P Clare & Co Chicago III 
71590 Centralab Div of Globe Union Inc 

Milwaukee Wis 
71616 Commercial Plastics Co Chicago. III 
71700 Cornish Wire Co The New York N Y 
71707 Coto Coil Co Inc Providence R I 
71744 Chicago Miniature Lamp Works Chicago Ill 
71753 A 0 Smith Corp Crowley Div 

West Orange, N 
71785 Cinch Mfg Co , Howard B Jones Div 

Chicago, III 
71984 Dow Corning Corp Midland Mich 
72136 Electra Motive Mfg Co Inc Willimantic, Conn 
72354 John E Fast Co. Div Victoreen Instr Co 

Chicago III 
72619 Dialight Corp Brooklyn, N.Y 
72656 Indiana General Corp Electronics Div 

Keasby, N J. 
72699 General Instrument Corp , Cap. Div. Newark, N.J. 
72165 Drake Mfg Co Chicago, III 
/2825 Hugh H Eby Inc Philadelphia, Pa 
72928 Gudeman Co Chicago III  

Code 
No. Manufacturer Address 

72964 Robert M Hadley Co Los Angeles, Calif 
72982 Erie Technological Products, Inc Erie, Pa 
73061 Hansen Mtg Co , Inc Princeton, Ind 
73076 H M Harper Co Chicago, Ill 
73138 Helipot Div of Beckman Inst , Inc 

Fullerton, Calif 
73293 Hughes Products Division of Hughes 

Aircraft Co. Newport Beach, Calif 
73445 Amperex Electronic Co , Div. of North American 

Phillips Co , Inc Hicksville, N.Y 
73506 Bradley Semiconductor Corp. New Haven Conn 
73559 Carling Electric, Inc Hartford, Conn. 
73682 George K Garrett Co., Div MSL 

Industries Inc Philadelphia, Pa 
73734 Federal Screw Products Inc Chicago, III 
73743 Fischer Special Mfg Co Cincinnati, Ohio 
73793 General Industries Co , The Elyria, Ohio 
73846 Goshen Stamping & Tool Co Goshen, Ind 
73899 JFD Electronics Corp Brooklyn N Y 
73905 Jennings Radio Mfg Corp San Jose Calif 
74276 Signalite Inc Neptune, N 
74455 J H Winos, and Sons Winchester, Mass 
74861 Industrial Condenser Corp Chicago, III 
74868 R F Products Division of Amphenol-Borg 

Electronics Corp Danbury Conn 
74970 E F Johnson Co Waseca, Minn 
75042 International Resistance Co Philadelphia, Pa 
75378 CTS Knights Inc. Sandwich, Ill 
75382 Kulka Electric Corporation Mt Vernon, N Y. 
75818 Lenz Electric Mfg Co Chicago III. 
75915 Littlefuse, Inc Des Plaines, Ill 
76005 Lord Mfg Co Erie, Pa 
76210 C A Marwedel San Francisco, Calif 
76487 James Millen Mfg Co., Inc. Malden, Mass 
76493 J W Miller Co Los Angeles, Calif 
76530 Cinch Monadnock, Div of United Carr 

Fastener Corp. San Leandro, Calif 
76545 Mueller Electric Co Cleveland, Ohio 
76703 National Union Newark, N.J 
76854 Oak Manufacturing Co Crystal Lake, III 
77068 Bendix Corp The 

Bendix Pacific Div N Hollywood, Calif 
77075 Pacific Metals Co San Francisco, Calif 
77221 Phanostran Instrument and Electronic Co 

South Pasadena, Calif 
77252 Philadelphia Steel and Wire Corp 

Philadelphia, Pa 
77342 American Machine & Foundry Co Potter 

& Brumfield Div Princeton, Ind 
77630 TRW Electronic Components Div Camden, N J 
77638 General Instrument Corp , Rectifier Div 

Brooklyn N Y 
77764 Resistance Products Co Harrisburg, Pa 
77969 Rubbercraft Corp of Calif Torrance, Calif 
78189 Shakeproof Division of Illinois Tool Works 

Elgin III 
78283 Signal Indicator Corp New York, N.Y 
78290 Struthers-Dunn Inc Pitman, N.J 
78452 Thompson-Bremer & Co Chicago, III 
78471 TiIley Mfg Go San Francisco, Calif 
78488 Stackpole Carbon Co St Marys, Pa 
78493 Standard Thomson Corp Waltham, Mass 
78553 Tinnerman Products, Inc Cleveland, Ohio 
78190 Transformer Engineers San Gabriel Calif 
78947 Ucinite Co Newtonville Mass 
79136 Waldes Kohinoor Inc Long Island City, N Y 
79142 Veeder Root, Inc Hartford, Conn 
79251 Wenco Mfg Co Chicago, III 
79727 Continental Wirt Electronics Corp 

Philadelphia, Pa 
79963 Zierick Mfg Corp New Rochelle, N Y  

Code 
No. Manufacturer Address 

80031 Mapco Division of Sessions Clock Co 
Morristown N 

80120 Schnitzer Alloy Products Co Elizabeth N  
80130 Tones Telephoto Equipment New York N Y 
80131 Electronic Industries Association Any brand 

Tube meeting EIA Standards-Washington DC 
80207 Unimax Switch Div Maxon Electronics Corp 

Wallingford Conn 
80223 United Transformer Corp New York N Y 
80248 Oxford Electric Carp Chicago III 
80794 Bourns Inc Riverside, Calif 
80411 Acro Div of Robertshaw Controls Co 

Columbus, Ohio 
80486 All Star Products Inc Defiance Ohio 
80509 Avery Artesia Label Corp Monrovia Calif 
80583 Hammarlund Co Inc New York N Y 
80640 Stevens Arnold Co Inc Boston Mass 
81030 International Instruments Inc Orange Conn 
81073 Grayhill Co LaGrange III 
81095 Triad Transformer Corp Venice, Calif 
81312 Winchester Elec Div Litton Ind Inc 

Oakville Conn 
81949 Military Specification 
81483 International Rectifier Corp El Segundo Calif 
81541 Airpax Electronics Inc Cambridge Mass 
815b0 Barry Controls Div Barry Wright Corp 

Watertown Mass 
82042 Carter Precision Electric Co Skokie III 
82047 Sperti Faraday Inc Copper Hewitt 

Electric Div Hoboken N 
82142 Jeffers Electronics Division of Speer 

Carbon Co Du Bois Pa 
82170 Fairchild Camera & lost Corp 

Defense Prod Division Clifton N J 
82209 Maguire Industries Inc Greenwich. Conn 
82219 Sylvania Electric Prod Inc 

Electronic Tube Division Emporium Pa 
82376 Astray Corp East Newark Harrison N J 
82389 Switchcraft Inc Chicago III 
B2647 Metals & Controls Inc Spencer Products 

Attleboro Mass 
82768 Phillips Advance Control Co Joliet, Ill 
82866 Research Products Cnrp Madison, Wis 
82877 Rotron Mfg Co Inc Woodstock N Y 
B2893 Vector Electronic Co Glendale Calif 
83053 Western Washer Mfg Co Los Angeles Calif 
83058 Carr Fastener Co Cambridge, Mass 
B3086 New Hampshire Ball Bearing Inc 

Peterborough, N H 
B3125 General Instrument Corp Capacitor Div 

Darlington S C 
83148 ITT Wire and Cable Div Los Angeles, Calif 
83186 Victory Engineering Corp Springfield, N 
13298 Bend's Cora Red Bank Div Red Bank N 
83315 Hubbell Corp Mundelein III 
133330 Smith, Herman H Inc Brooklyn N Y 
83385 Central Screw Cr Chicago III 
83501 Gavitt Wire ar Cable Co 

Div of Amerace Corp Brookfield, Mass 
83594 Burroughs Corp Electronic Tube Div 

Plainfield N 
83740 Union Carbide Corp Consumer Prod Div 

New York, N Y 
83777 Model Eng and Mfg , Inc Huntington, Ind 
83821 Loyd Scruggs Co Festus, Mo 
83942 Aeronautical Inst & Radio Co Lodi N J. 
84171 Arco Electronics Inc. Great Neck, N Y 
84396 A J Glesener Co Inc San Francisco, Calif 
84411 TRW Capacitor Div Ogallala Neb 
84970 Sarkes Tarzian Inc Bloomington, Ind 
85454 Boonton Melding Company Boonton, N J 

Frasi FSC Hann Jk Supp ements 
H4-1 Dated JULY 1965 

00015-42 H4-2 Dated NOV 1962 

Revised July, 1966 
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Section IV Model 5245L 
Table 4-3 

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

Code Code 
Code No. Manufacturer Address No. Manufacturer Address 
No. Manufacturer Address 

85471 A B Boyd Co San Francisco, Calif 
85474 R M Bracamonte & Co San Francisco Calif 
85660 Koiled Kords Inc Hamden, Conn 
85911 Seamless Rubber Co Chicago, Ill 
86197 Clifton Precision Products Co , Inc 

Clifton Heights, Pa.  
86579 Precision Rubber Products Corp Dayton, Ohio 
86684 Radio Corp of America, Electronic 

Comp & Devices Div Harrison , N J 
87034 Marco Industries Anaheim, Calif 
87216 Philco Corporation 1Lansdale Din sionI 

Lansdale, Pa 
87473 Western Fibrous Glass Products Co 

San Francisco, Calif 
87664 Van Waters & Rogers Inc San Francisco, Calif 
87930 Tower Mfg Corp Providence, R I 
88140 Cutler Hammer Inc Lincoln Ill 
88220 Gould National Batteries, Inc St Paul, Minn 
88421 Federal Telephone & Radio Corp Clifton, N J 
88698 General Mills, Inc Buffalo N. Y 
89231 Graybar Electric Co Oakland, Calif 
89665 United Transformer Co Chicago III 
90179 US Rubber Co Consumer Ind & Plastics 

Prod Div 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, III 
91506 Augat Inc Attleboro Mass 
91637 Dale Electronics Inc Columbus, Nebr 
91662 Elco Corp Willow Grove, Pa 
91737 Gremar Mfg Co Inc Wakefield. Mass 
91827 K F Development Cu Redwood City, Calif 
91929 Honeywell Inc Micro Switch Div 

Freeport, Ill 
91961 Nahm-Bros Spring Co Oakland, Calif 
92180 Tru Con nector Corp Peabody, Mass 
92367 Elgeet Optical Co Inc Rochester, N Y 
92196 Universal Industries Inc City of Industry Calif 
92607 Tensolite Insulated Wire Co Inc 

Tarrytown, N Y 
93332 Sylvania Electric Prod Inc 

Semiconductor Div Woburn, Mass 
93369 Robbins and Myers Inc New York, N Y 
93410 Stevens Mfg Co , Inc Mansfield Ohio 
93929 G V Controls Livingston, N.J  

94137 General Cable Corp Bayonne, N 
94144 Raytheon Co , Comp Div , Ind 

Corny Operations Quincy, Mass 
94148 Scientific Electronics Products, Inc 

Loveland, Colo. 
94154 Tung-Sol Electric, Inc Newark, N J 
94197 Curtiss-Wright Corp Electronics Div 

East Paterson, N J 
94222 South Chester Corp Chester Pa 
94310 Tru-Ohm Products Memcor Components Div 

Huntington Ind 
94330 Wire Cloth Products, Inc Bellwood, III 
94682 Worcester Pressed Aluminum Corp 

Worcester, Mass 
94696 Magnecraft Electric Co Chicago, Ill 
95023 George A Philbrick Researchers, Inc 

Boston, Mass 
95236 Allies Products Corp Miami, Fla. 
95238 Continental Connector Corp Woodside, N.Y 
95263 Leecraft Mfg Co , Inc Long Island, N Y 
95264 Lerco Electronics, Inc Burbank Calif 
95265 National Coil Co Sheridan Wyo 
95275 Vitramon, Inc Bridgeport Conn 
95348 Gordos Corp Bloomfield, N J 
95354 Methode Mfg Co Chicago, III 
95712 Dage Electric Co Inc Franklin Ind. 
95984 Siemon Mfg Co Wayne, Ill 
95987 Weckesser Co Chicago, III 
96067 Huggins Laboratories Sunnyvale, Calif 
96095 Hi-Q Div of Aerovox Corp Olean, N.Y. 
96256 Thordarson-Meissner Inc Mt Carmel, III 
96296 Solar Manufacturing Co Los Angeles, Calif 
96330 Carlton Screw Co Chicago, Ill 
96341 Microwave Associates, Inc Burlington, Mass 
96501 Excel Transformer Co Oakland, Calif 
97464 Industrial Retaining Ring Co Irvington, N 
97539 Automatic & Precision Mfg Englewood N J. 
97979 Reon Resistor Corp Yonkers, N.Y 
97983 Litton System Inc Adler-Westrex 

Commun Div New Rochelle, N Y 
98141 R-Tronois Inc Jamaica, N Y 
98159 Rubber Teck Inc Gardena, Calif 
98220 Hewlett-Packard Co Moseley Div 

Pasadena, Calif. 
98278 Microdot, Inc So Pasadena, Calif 
98291 Seafectro Corp Mamaroneck N Y.  

98376 Zero Mfg Co Burbank, Calif. 
98731 General Mills Inc , Electronics Div. 

Minneapolis, Minn 
98734 Paeco Div of Hewlett-Packard Co 

Palo Alto, Calif 
98821 North Hills Electronics, Inc Glen Cove, N Y 
98978 International Electronic Research Corp 

Burbank, Calif 
99109 Columbia Technical Corp New York N Y 
99313 Varian Associates Palo Alto Calif 
99378 /Wee Corp Winchester Mass. 
99515 Marshall Ind Elect Products Div 

San Marino Calif 
99707 Control Switch Division Controls Co 

of America El Segundo, Calif 
99800 Delevan Electronics Corp East Aurora, N Y. 
99848 Wilco Corporation Indianapolis, Ind 
99934 Renbrandt Inc Boston Mass 
99942 Hoffman Electronics Corp 

Semiconductor Div El Monte, Calif 
99957 Technology Instrument Corp of Calif 

Newbury Park, Calif 

THE FOLLOWING HP VENDORS HAVE NO NUMBER 
ASSIGNED IN THE LATEST SUPPLEMENT TO THE 
FEDERAL SUPPLY CODE FOR MANUFACTURERS 
HANDBOOK 

0000E Malco Tool and Die Los Angeles, Calif 
0000M Western Coil Div of Automatic Ind Inc 

Redwood City, Calif 
0000Z Willow Leather Products Corp Newark, N 
000AA British Radio Electronics Ltd 

Washington, D C 
000AB ETA England 
00088 Precision Instrument Components Co 

Van Nuys, Calif 
000MM Rubber Eng & Development Hayward Calif 
000NN A "N" D Mfg Co San Jose Calif 
000QQ Cooltron Oakland, Calif 
000WW California Eastern Lab Burlington, Calif 
000YY S K Smith Co Los Angeles, Calif 

From FOG Handbook Supplements 
H4-1 Dated JULY 1965 

00015-42 H4-2 Dated NOV 1962 

Revised July, 1966 
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Model 5245L Section V 
Paragraphs 5-1 to 5-17 

SECTION V 

OPTIONS AND MANUAL CHANGES 

5-1. OPTIONS. 

5-2. The 5245L has two options available. They are 
Option 02, 4-line BCD 1248 "1" state positive and 
Option 03, 4-line BCD 1248 "1" state negative. These 
options change the BCD output code of the digits. The 
decimal point and measurement units BCD output code 
is 1224 "1" state positive. 

5-3. OPTION 02 +1248 BCD CODE. 

5-4. Option 02 consists of changing the assemblies 
listed in Table 5-1. Circuit diagrams for the Option 
02 assemblies are shown in Figures 7-10, 7-12, and 
7-15. 

Table 5-1. Option 02 Replacement Assemblies 

Standard Assemblies Option 02 Assemblies 

A10 -A15 DCA 05212-6016 

A16 DCA 05232-6010 

A18 Readout 5245L-4B 

A10-A14 DCA 05212-6002 

A15-A16 DCA05232-6014 

A18 Readout 05245-6001 

5-5. OPTION 03 -1248 BCD CODE. 

5-6. Option 03 consists of changing the assemblies 
listed in Table 5-2. Circuit diagrams for the Option 
03 assemblies are shown in Figures 7-10, 7-12, and 
7-16. 

Table 5-2. Option 03 Replacement Assemblies 

Standard Assemblies Option 03 Assemblies 

A10-A15DCA05212-6016 

A16 DCA 05232-6010 

A18 Readout 5245L-4B 

A10-A14 DCA05212-6003 

A15-A16DCA05232-6012 

A18 Readout 05245-6003 

5-7. The parts lists for the Option 02 and 03 assemb-
lies are listed in Tables 5-4, 5-5, 5-6, and 5-7. 

5-8. Figures 7-10 and 7-12 are used for both Option 
02 +1248 BCD output and Option 03 -1248 BCD output. 
The boards are identical with one exception. The 
DCA's with "1" state positive BCD output have re-
sistors marked with a double asterisk (**) connected 
to collectors as shown by - + - + - lines. The DCA's 
with "1" state negative BCD output have these re-
sistors connected to opposite collectors as shown by 

- - - - lines. 

02349-2 

Table 5-3. 1-2-4-8 Code Truth Table 

Digit 
4-Line Code, 1-2-4-8 

D = 8 C = 4 B = 2 A = 1 

0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 0 0 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 
8 1 0 0 0 
9 1 0 0 1 

Option 02: Output Code: 0 = -8V, 1 = +18V 
Option 03: Output Code: 1 = -8V, 0 = +18V 

5-9. SPECIALS. 

5-10. Decimal Point and Measurement Units assem-
blies with either "1" state positive or negative 1248 
BCD output may be obtained by special order. Speci-
fication J35-5245L is a modified 5245L that provides 
a 1248 "1" state positive BCD code for all eight digits, 
decimal point assembly, and measurement units 
assembly. Specification J36-5245L is a m odified 
5245L that provides a 1248 "1" state negative BCD 
code for all eight digits, decimal point assembly, and 
measurement units assembly. 

5-11. Circuit diagrams for these specials are shown 
in Figures 5-1 and 5-2. Parts lists for the specials 
are listed in Tables 5-8 and 5-9. 

5-12. Remote control operation is also available by 
special order. Programming information is covered 
in the Model 5245L Operating Manual, Paragraphs 3-14 
through 3-17, page 3-11. Circuit diagram showing 
additional wiring is shown in Figure 5-3. 

5-13. MANUAL CHANGES. 

5-14. CURRENT INSTRUMENTS. 

5-15. This manual applies directly to standard Model 
5245L Electronic Counter having serial prefix num-
ber 716- (refer to Paragraph 1-6). 

5-16. OLDER INSTRUMENTS.  

5-17. This manual applies directly to the 5245L Elec-
tronic Counters having serial prefix number 716-. 
This manual withthe changes listed in Table 5-10 also 
applies to 5245L Electronic Counters having serial 
prefix numbers 648 and 628. For information covering 
5245L Electronic Counters having serial prefix num-
bers 544 or below, refer to 5245L Operating and Ser-
vice Manual serial prefixed 544. 
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Section V Model 5245L 
Table 5-4 

Table 5-4 Reference Designation Index (A18 Option 02) 

Reference 
Designation hp) Stock No. Description # Note 

A18 05245-6001 50 MC +1248 READOUT ASSEMBLY 
05212-6014 READOUT BLOCK ASSY 

CI 0150-0093 C:FXD CER 0.01 OF +80-20% 100VDCW 

CR1 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR2 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR3 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR4 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR5 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

CR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR8 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR9 THRU 
CR10 NOT ASSIGNED 
CR11 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

CR12 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR13 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR14 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR15 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR16 1901-0040 SEMICON DEVICE:DIODE SILICON 

CR17 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR18 THRU 
CR23 NOT ASSIGNED 
CR24 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR25 1902-0032 SEMICON DEVICE:DIODE SILICON JUNCTION 

DSI NSR PART OF READOUT BLOCK ASSY 
DS2 NSR PART OF READOUT BLOCK ASSY 
DS3 NSR PART OF READOUT BLOCK ASSY 
DS4 NSR PART OF READOUT BLOCK ASSY 
DS5 NOT ASSIGNED 

DS6 1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT 

01 1854-0003 TRANSISTOR NPN SILICON 
Q2 1854-0003 TRANSISTOR NPN SILICON 
03 1854-0003 TRANSISTOR NPN SILICON 
04 1854-0003 TRANSISTOR NPN SILICON 
05 1854-0003 TRANSISTOR NPN SILICON 

Q6 1854-0003 TRANSISTOR NPN SILICON 
07 1854-0003 TRANSISTOR NPN SILICON 
08 1854-0003 TRANSISTOR NPN SILICON 
09 1854-0003 TRANSISTOR NPN SILICON 
010 1854-0003 TRANSISTOR:NPN SILICON 

011 1854-0003 TRANSISTOR NPN SILICON 

RI 0686-4735 R:FXD COMP 47K OHM 5% 1/2W 
R2 NSR PART OF READOUT BLOCK ASSY 
R3 THRU 
R5 NOT ASSIGNED 
R6 0683-3945 R:FXD COMP 390K OHM 5% 1/4W 
R7 0683-3945 R:FXD COMP 390K OHM 5% 1/4W 

RB 0683-3945 R:FXD COMP 390K OHM 5% 1/4W 
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Model 5245L Section V 
Table 5-4 

Table 5-4. Reference Designation Index (A18 Option 02) Cont'd. 

Reference 
Designation Pe, Stmli. No. Description Note 

R9 0683-3945 R:FXO COMP 390K OHM 5% I/4W 
RIO 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
RI1 0683-5635 R*FXO COMP 56K OHM 5% 1/4W 
R12 0683-5635 RtFXO COMP 56K OHM 5% 1/4W 
R13 0683-5635 RIFXD COMP 56K OHM 5% I/4W 

R14 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R15 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R16 0683-5635 R$FXO COMP 56K OHM 5% 1/4W 
R17 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R18 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W 

R19 0683-7525 RIFXD COMP 7500 OHM 5% I/4W 
R20 0683-1545 RIFXD COMP 150K OHM 5% 1/4W 
R21 0683-5135 RIFXD COMP 51K OHM 5% 1/4% 
R22 0683-6805 RIFXD COMP 68 OHM 5% 1/4W 
R23 NOT ASSIGNED 

R24 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 
R25 NOT ASSIGNED 
R26 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W 
R27 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 
R28 0683-1545 R*FXO COMP 150K OHM 5% 1/4W 

R29 0683-5135 RIFXD COMP 51K OHM 5% 1/4W 
R30 0683-9105 RIFXD COMP 91 OHM 5% I/4W 
R31 NOT ASSIGNED 
R32 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 
R33 NOT ASSIGNED 

R34 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W 
R35 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 
R36 0683-1545 RIFXD COMP 150K OHM 5% 1/4W 
R37 0683-5135 RIFXD COMP 51K OHM 5% 1/4W 
R38 0683-9105 RIFXD COMP 91 OHM 5% 1/4W 

R39 NOT ASSIGNED 
R40 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 
R41 NOT ASSIGNED 
R42 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W 
R43 0683-7525 R:FXD COMP 7500 OHM 5% 1/4W 

R44 0683-1545 RIFXD COMP 150K OHM 5% 1/4W 
R45 0683-5135 RIFXD COMP 51K OHM 5% 1/4W 
R46 0683-9105 RIFXD COMP 91 OHM 5% 1/4W 
R47 NOT ASSIGNED 
R48 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 

R49 THRU 
R50 NOT ASSIGNED 
R51 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 
R52 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 
R53 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 
R54 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 

R55 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 
R56 0683-1245 RIFXD COMP 120K OHM 5% 1/4W 
R57 THRU 
R61 NOT ASSIGNED 
R62 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 
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Section V Model 5245L 
Table 5-4 

Table 5-4. Reference Designation Index (A18 Option 02) Cont'd. 
Reference 
Designation i0Stocitbio. Description Note 

R63 NOT ASSIGNED 
R64 0683-7525 R:FXD COMP 7500 OHM 5% 1/4W 
R65 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 
R66 0683-7545 R:FXD COMP 750K OHM 5% 1/4W 
R67 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 

R68 0683-1045 R1FXD COMP 100K OHM 5% 1/4W 
R69 0683-1045 R:FXD COMP 100K OHM 5% 1/4W 
R70 0683-1045 R1FXD COMP 100K OHM 5% 1/4W 
R71 0683-1535 RIFXD COMP 15K OHM 5% 1/4W 
R72 0683-2735 RIFXD COMP 27K OHM 5% 1/4W 

R73 0683-3335 R:FXD COMP 33K OHM 5% 1/4W 
R74 0683-2735 RIFXD COMP 27K OHM 5% 1/4W 
R75 0683-2735 R1FXD COMP 27K OHM 5% I/4W 
R76 0683-2735 RsFXD COMP 27K OHM 5% 1/4W 
R77 0683-1835 RIFXD COMP 18K OHM 5% 1/4W 

VI NSR PART OF READOUT BLOCK ASSY 
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Model 5245L Section V 
Table 5-5 

Table 5-5. Reference Designation Index (A18 Option 03) 

Reference 
Designation $ Stock No. Description # Note 

A18 05245-6003 -1248 READOUT ASSY 
05212-6011 READOUT BLOCK ASSY 

Cl THRU 
C2 NOT ASSIGNED 
C3 0150-0093 C:FXD CER 0.01 OF +80-20% 100VDCW 

CR1 1901-0025 DIODE JUNCTION:100 MA AT 1V 100PIV 
CR2 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR3 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR4 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR5 1901-0025 SEMICON DEVICE1DIODE JUNCTION 

CR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR8 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR9 THRU 
CR10 NOT ASSIGNED 
CR11 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

CR12 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR13 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR14 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR15 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR16 1901-0040 SEMICON DEVICE:DIODE SILICON 

CR17 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR18 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR19 1902-0032 SEMICON DEVICE:DIODE SILICON JUNCTION 

DSI NSR:PART OF READOUT BLOCK ASSY 
DS2 NSR*PART OF READOUT BLOCK ASSY 
DS3 NSR:PART OF READOUT BLOCK ASSY 
DS4 NSR:PART OF READOUT BLOCK ASSY 
DS5 NOT ASSIGNED 

D56 1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT 

01 1854-0003 TRANSISTOR NPN SILICON 
02 1854-0003 TRANSISTOR NPN SILICON 
03 1854-0003 TRANSISTOR NPN SILICON 
04 1854-0003 TRANSISTOR NPN SILICON 
05 1854-0003 TRANSISTOR NPN SILICON 

06 1854-0003 TRANSISTOR NPN SILICON 
07 1854-0003 TRANSISTOR NPN SILICON 
08 1854-0003 TRANSISTOR NPN SILICON 
09 1854-0003 TRANSISTORLNPN SILICON 
010 1854-0003 TRANS/STOR:NPN SILICON 

011 1854-0003 TRANSISTOR NPN SILICON 

RI 0686-4735 R:FXD COMP 47K OHM 5% 1/2W 
R2 NSR:PART OF READOUT BLOCK ASSY 
R3 THRU 
R5 NOT ASSIGNED 
R6 0683-3945 R:FXD COMP 390K OHM 5% 1/4W 
R7 0683-3945 R:FXD COMP 390K OHM 5% 1/4W 

R8 0683-3945 R:FXD COMP 390K OHM 5% 1/4W 
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Section V Model 5245L 
Table 5-5 

Table 5-5. Reference Designation Index (A18 Option 03) Cont'd. 

Reference 
Designation 4Stocklio. Description Note 

R9 0683-3945 RtFXD COMP 390K OHM 5% 1/4W 
RIO 0683-5635 RIFXD COMP 56K OHM 5% 1/4101 
RII 0683-5635 RIFXD COMP 56K OHM 5% I/4W 
R12 0683-5635 RtFXD COMP 56K OHM 5% 1/4% 
R13 0683-5635 RIFXD COMP 56K OHM 5% 1/4% 

R14 0683-5635 R:FXD COMP 56K OHM 5% 1/4% 
RI5 0683-5635 R:FXD COMP 56K OHM 5% 1/4W 
R16 0683-5635 RtFXD COMP 56K OHM 5% 1/4W 
R17 0683-5635 RtFXD COMP 56K OHM 5% 1/4% 
R18 0683-2025 RIFXD COMP 2000 OHM 5% I/4W 

R19 0683-7525 R:FXD COMP 7500 OHM 5% I/4W 
R20 0683-1545 RIFXD COMP 150K OHM 5% I/4W 
R21 0683-5135 R:FXD COMP 51K OHM 5% 1/4W 
R22 0683-6805 R:FXD COMP 68 OHM 5% 1/4W 
R23 NOT ASSIGNED 

R24 0683-7525 R:FXD COMP 7500 OHM 5% 1/4% 
R25 NOT ASSIGNED 
R26 0683-2025 R:FXD COMP 2000 OHM 5% 1/4% 
R27 0683-7525 R:FXD COMP 7500 OHM 5% I/4W 
R28 0683-1545 RIFXD COMP 150K OHM 5% 1/4% 

R29 0683-5135 R:FXD COMP 51K OHM 5% 1/4W 
R30 0683-9105 R:FXD COMP 91 OHM 5% 1/4W 
R31 NOT ASSIGNED 
R32 0683-7525 RIFXD COMP 7500 OHM 5% 1/4% 
R33 NOT ASSIGNED 

R34 0683-2025 RIFXD COMP 2000 OHM 5% 1/4W 
R35 0683-7525 R:FXD COMP 7500 OHM 5% I/4W 
R36 0683-1545 RIFXD COMP 150K OHM 5% 1/40 
R37 0683-5135 R:FXD COMP 51K OHM 5% 1/4% 
R38 0683-9105 R:FXD COMP 91 OHM 5% 1/4% 

R39 NOT ASSIGNED 
R40 0683-7525 R:FXD COMP 7500 OHM 5% 1/4W 
R41 NOT ASSIGNEC 
R42 0683-2025 R:FXD COMP 2000 OHM 5% 1/4% 
R43 0683-7525 R:FXD COMP 7500 OHM 5% 1/4% 

R44 0683-1545 R:FXD COMP 150K OHM 5% 1/4W 
R45 0683-5135 RIFXD COMP 51K OHM 5% I/4W 
R46 0683-9105 RIFXD COMP 91 OHM 5% 1/4W 
R47 NOT ASSIGNED 
R48 0683-7525 R:FXD COMP 7500 OHM 5% 1/4% 

R49 THRU 
R50 NOT ASSIGNED 
R51 0683-4735 R:FXD COMP 47K OHM 5% 1/4% 
R52 0683-8235 R1FXD COMP 82K OHM 5% 1/4% 
R53 0683-8235 RIFXD COMP 82K OHM 5% 1/4% 
R54 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 

R55 0683-2735 RtFXD COMP 27K OHM 5% 1/4W 
R56 0683-1245 R:FXD COMP 120K OHM 5% 1/4% 
R57 0683-2735 R:FXD COMP 27K OHM 5% 1/4W 
R58 0683-1035 R:FXD COMP 10K OHM 5% 1/4% 
R59 0683-1035 RIFXD COMP 10K OHM 5% 1/4% 
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Model 5245L Section V 
Table 5-5 

Table 5-5. Reference Designation Index (A18 Option 03) Cont'do  

Reference 
Designation $ Stock No. Description Note 

R60 0683-1245 RtFXO COMP 120K OHM 5% 1/4W 
R61 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R62 NOT ASSIGNED 
R63 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R64 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 

R65 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 
R66 0683-7545 RIFXD COMP 750K OHM 5% 1/4W 
R67 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 
R68 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R69 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 

R70 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R71 0683-1535 RIFXD COMP 15K OHM 5% 1/4W 

VI NSR PART OF READOUT BLOCK ASSY 
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Section V Model 5245L 

Table 5-6 

Table 5-6. Reference Designation Index (A15, A16 Options 02 & 03) 

Reference 
Designation Stock Stocktio. Description Note 

A15A16 05232-6014 ASSY:DECIMAL COUNTER(+1248) 
A15A16 05232-6012 ASSY:DECIMAL COUNTER(-1248) 

05232-2012 BOARO:DECIPAL COUNTER BLANK 

05212-6014 READOUT BLOCK ASSY 

Cl 0140-0145 C1FXU MICA 22 PF 5% 500VDCW 
C2 0140-0145 CIFXJ MICA 22 PF 5% 500VDCW 
C3 0160-0196 C:FX0 MICA 24 PF 5% 500VDCW 
C4 0160-0196 C$FXO MICA 24 PF 5% 500VDCW 
C5 0160-2306 C:FX0 MICA 27 PF 5% 

C6 0160-2306 CIFX0 MICA 27 PF 5% 
C7 0160-0369 C:FXu MICA 17 PF 5% 
CS 0160-2306 CsFXO MICA 27 PF 5% 
C9 0160-2563 CIFX0 CER 0.002 OF 20% 500VDCW 
C10 0160-0179 CIFX0 MICA 33 PF 5% 300VDCW 

C11 0140-0145 CIFX0 MICA 22 PF 5% 500VDCW 
C12 0160-2306 C:FXD MICA 27 PF 5% 
C13 0160-2563 CsFXu CER G.002 OF 20% 500VDCW 
C14 0140-0190 CIFX0 MICA 39 PF 5% 300VDCW 
C15 0140-0190 OFX0 MICA 39 PF 5% 300VDCW 

C16 0140-0191 C:FX0 MICA 56 PF 5% 300VDCW 
C17 0160-0179 CIFXO MICA 33 PF 5% 300VDCW 

CR1 1901-0025 DIODE:SILICON 100WV 100MA 
CR2 1901-0025 DIODE:SILICON 100WV 100MA 
CR3 1901-0025 DIODE:5IL1CCN 100WV 100MA 
CR4 1901-0025 DIODE:SILICON 100WV 100MA 
CR5 1901-0025 DIOCE:SILICON 100WV 100MA 

CR6 1901-0025 DIODE:SILICCN 100WV 100MA 
CR7 1901-0025 DIODEISILICON 100WV 100MA 
CR8 1901-0025 DIODL:5IL1CCN 100WV 100MA 
CR9 1901-0040 DIUDE:SILICGN 
CR10 1901-0040 DIODLISILICCN 

CR11 1901-0040 DIODE:SILICCN 
CR12 1901-0040 DIODE:SILICGN 
CR13 1901-0040 DIODE:SILICON 
CR14 1901-0040 DIODE:SILICON 
CR15 1901-0040 DIODE:SILICON 

CR16 1901-0040 DIODE:SILIcCN 
CR17 1901-0040 DIODEISILICON 
CR18 1901-0040 DIODE:SIL1CCN 
CR19 1901-0040 DIODE:SILICGN 
CR20 1901-0040 DIODrASILICCN 

CR21 1901-0040 DIODQ:SILICON 
CR22 1901-0040 UI0Dc:SILICCN 
CR23 1901-0040 DIODL:SILICGN 

051 NSR PART OF READOUT BLOCK ASSY 
US2 NSR PART OF READOUT BLOCK ASSY 
DS3 NSR PART OF READOUT BLOCK ASSY 
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Model 5245L Section V 
Table 5-6 

Table 5-6. Reference Designation Index (A15, A16 Options 02 & 03) Cont'd. 

Reference 
Designation  V) Stock No. Description Note 

DS4 NSR PART OF READOUT BLOCK ASSY 
055 NOT ASSICALL 
DS6 1970-0009 ELECTRON TUDE:INDICATOR 10 DIGIT 

Q1 1853-0034 TRANSISTOR:SILICON PNP 
Q2 1853-0034 TRANSISTOR:SILICON PNP 
Q3 1853-0034 TRANSISTOR:SILICON PNP 
Q4 1853-0034 TRANSISTOR:SILICON PNP 
05 1853-0034 TRANSISTOR:SILICON PNP 

06 1853-0034 TRANSISTOR:SILICON PNP 
07 1853-0034 TRANSISTOR:SILICON PNP 
Q8 1853-0034 TRANSISTOR:SILICON PNP 

R1 0686-4735 R*FXU COMP 47K OHM 5% 1/2W 
k2 NSR PART OF READOUT BLOCK ASSY 
R3 THR0 
R5 NOT ASSIGNED 
R6 0683-3945 RIFXU COMP 390K OHM 5% 1/4W 
R7 0683-3945 RIFXD COMP 390K OHM 5% 1/4W 

R6 0683-3945 RIFXD COMP 390K OHM 5% 1/4W 
R9 0683-3945 RIFXD COMP 390K OHM 5% 1/4W 
RIO 0761-0005 k:FXD MET CX 220 OHM 5% 1W 
R11 0683-5635 R:FXO COMP 56K OHM 5* 1/4W 
R12 0683-5635 R:FXO COMP 56K OMM 5% 1/4% 

R13 0761-0010 RIFXD MET FLM 1800 OHM 5% 1W 
R14 0758-0004 RIFXD MET FLM 2700 OHM 5% 1/2W 
R15 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R16 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R17 0758-0004 RIFXD MET FLM 2700 OHM 5* 1/2W 

R18 0758-0045 RIFXD MET FLM 3.9K OHM 5% 1/2W 
R19 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R20 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R21 0758-0045 RIFXD MET FLM 3.9K OHM 5% 1/kW 
R22 0761-0005 RIFXD MET CX 220 OHM 5% 1W 

R23 0683-5635 RIFXD COMP 56K OHM 5* 1/4W 
R24 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R25 0761-0010 RIFXD MET FLM 1800 OHM 5% 1W 
R26 0683-1635 RIFXD COMP 16K OHM 5% 1/4W 
R27 0683-1635 RIFXD COMP 16K OHM 5% 1/4W 

R28 0683-2035 RIFXD COMP 20K OHM 5% 1/4W 
R29 0683-2035 RIFXD COMP 20K OHM 5% 1/4W 
R30 0683-2735 RIFXD COMP 27K OHM 5% 1/4W 
R31 0683-2735 RIFXD COMP k7K OHM 5% 1/4W 
R32 0683-1635 RIFXD COMP 16K OHM 5% 1/4W 

R33 0683-1635 RIFXD COMP 16K OHM 5% 1/4W 
R34 0683-1015 RIFXD COMP 100 OHM 5% 1/4W 
R35 0683-3325 R:FXO COMP 3.3K OHM 5% 1/4W 
R36 0683-2235 RIFXD COMP 22K OHM 5* 1/4W 
R37 0683-5625 RIFXD COMP 5.6K OHM 5% 1/4W 

R38 0683-3025 RIFXD COMP 3K OHM 5% 1/4W 
R39 0683-1045 RIFXD COMP 100K OHM 5% 1/4% 
R40 0683-4705 RIFXD COMP 47 OHM 5% 1/4W 
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Section V Model 5245L 
Table 5-6 

Table 5-6. Reference Designation Index (A15, A16 Options 02 & 03) Cont'd. 

Reference ]  
Designabon   Stock No. Description Note 

R41 0683-1025 RSFXO COMP 1K OHM 5% 1/4W 
R42 0683-2235 R:FXO COMP 22K OHM 5% 1/4W 
R43 0683-3025 R:FXD COMP 3K OHM 5% 1/4w 
R44 0683-3925 R*FXO COMP 3.9K OHM 5% 1/4W 
R45 0683-1025 R:FXD COMP 1K OHM 5% 1/4W 

R46 0683-4705 R:FXD COMP 47 OHM 5% 1/4W 
R47 0683-3925 R$FXO COMP 3.9K OHM 5% 1/4W 
R48 0683-2235 R:FX0 COMP 22K OMM 5% 1/4W 
R49 0683-1045 R:FXO COMP 100K OHM 5% 1/4W 
R50 0683-4715 R:FXD COMP 470 OHM 5% 1/4W 

R51 0683-2725 RSFXD COMP 2.7K OHM 5% 1/4W 
R52 0683-2235 RIFXO COMP 22K OHM 5% 1/4W 
R53 0683-1025 R$FXO COMP 1K OHM 5% 1/4W 
R54 0683-4705 R;FXO COMP 47 OHM 5% 1/4W 
R55 0683-5625 RSFXO COMP 5.6K OHM 5% 1/4W 

R56 0683-3625 R:FXD COMP 3.6K OHM 5% 1/4W 
R57 0683-4715 R$FXO COMP 470 OHM 5% 1/4W 
R58 0683-4715 R*FXO COMP 470 OMM 5% 1/4W 
R59 0683-3625 R:FXD COMP 3.6K OHM 5% 1/4% 
R60 0683-1045 R:FXD COMP 100K OHM 5% 1/4W 

R61 0683-9115 R$FXO COMP 910 OHM 5% 1/4W 
R62 0683-2735 RIFX0 COMP 27K OMM 5% 1/4W 
R63 0683-1535 R:FXD COMP 15K OHM 5% 1/4W 
R64 0683-2735 R:FXD COMP 27K OHM 5% 1/4% 
R65 0683-8225 R1FX0 COMP 8.2K OHM 5% 1/4W 

R66 0683-2715 R:FXD COMP 270 OHM 5% 1/4W 
R67 0683-2735 R$FXO COMP 27K OMM 5% 1/4W 
R68 0683-1045 R:FX0 COMP 100K OHM 5% 1/4W 

V1 NSR PART OF READOUT BLOCK ASSY 
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Model 5245L Section V 
Table 5-7 

Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03) 

Reference 
Designation Cep Stock No. Description Note 

A10-A14 05212-6002 +1248 DECIMAL COUNTER ASSY 
05212-6003 -1248 DECIMAL COUNTER ASSY 
05212-6014 READOUT BLOCK ASSEMBLY 

CI 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW 
C2 0140-0217 CIFXD MICA 140PF 2% 300VDCW 
C3 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW 
C4 0140-0197 CIFXD MICA 180 PF 5% 300 VDCW 
C5 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW 

C6 0140-0194 C:FXD MICA 110 PF 5% 300 VDCW 
C7 0140-0195 C:FXD MICA 130 PF 5% 300 VDCW 
C8 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW 
C9 0140-0194 CIFXD MICA 110 PF 5% 300 VDCW 
CIO 0140-0196 CIFXD MICA 150 PF 5% 300 VDCW 

CII 0140-0198 CIFX0 MICA 200PF 5% 300VDCW 
C12 0140-0198 CIFXD MICA 200PF 5% 300VDCW 
C13 0150-0121 CIFXD CER O.IUF 50 VDCW 

CR1 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR2 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR3 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR4 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR5 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

CR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR8 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR9 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
CR10 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 

CR11 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
CR12 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
CR13 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
CR14 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 

DSI NSRSPART OF READOUT BLOCK ASSY 
DS2 NSRSPART OF READOUT BLOCK ASSY 
DS3 %SR:PART OF READOUT BLOCK ASSY 
D54 NSRIPART OF READOUT BLOCK ASSY 
DS5 NOT ASSIGNED 

0S6 1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT 

LI 9140-0161 COIL:FXD 3600UH 5% 

01 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED 
02 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED 
03 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED 
04 1650-0062 TRANSISTOR GERMANIUM PNP SELECTED 
05 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED 

06 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED 
07 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED 
08 1850-0062 TRANSISTOR GERMANIUM PNP SELECTED 

RI 0686-4735 R:FXD COMP 47K OHM 5% I/2W 
R2 NSRSPART OF READOUT BLOCK ASSY 
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Section V Model 5245L 
Table 5-7 

Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03) Cont'd. 

Reference 
Designation Stock No. Description Note 

R3 THRU 
R5 NOT ASSIGNED 
R6 0683-3945 RIFXD COMP 390K OHM 5% 1/4W 
R7 0683-3945 R:FXD COMP 390K OHM 5% 1/4W 
R8 0683-3945 R:FXD COMP 390K OHM 5% 1/4W 
R9 0683-3945 R:FXD COMP 390K OHM 5% 1/4W 

RIO 0683-5635 R:FXD COMP 56K OHM 5% 1/4W 
R11 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R12 0683-5635 R:FXD COMP 56K OHM 5% 1/4W 
R13 0683-5635 R$FXD COMP 56K OHM 5% 1/4W 
R14 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 

R15 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R16 0683-5635 RtFXD COMP 56K OHM 5% 1/4W 
R17 0683-5635 RIFXD COMP 56K OHM 5% 1/4W 
R18 0686-7525 R:FXD COMP 7500 OHM 5% 1/2W 
R19 0683-4335 R:FXD COMP 43K OHM 5% 1/4W 

R20 0683-1035 RIFXD COMP 10K OHM 5% 1/4W 
R21 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 
R22 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W 
R23 0683-1815 R:FX0 COMP 180 OHM 5% 1/4W 
R24 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 

R25 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W 
R26 0686-7525 RIFXD COMP 7500 OHM 5% I/2W 
R27 0683-4335 R:FXD COMP 43K OHM 5% 1/4W 
R28 0683-1035 RWXD COMP 10K OHM 5% 1/4% 
R29 0683-1035 RIFXD COMP 10K OHM 5% 1/4W 

R30 0686-7525 R:FXD COMP 7500 OHM 5% 1/2W 
R31 0683-4335 RIFXD COMP 43K OHM 5% 1/4W 
R32 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 
R33 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W 
R34 0683-1815 RIFXD COMP 180 OHM 5% 1/4W 

R35 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R36 0683-3925 RtFXD COMP 3900 OHM 5% 1/4W 
R37 0686-7525 R:FXD COMP 7500 OHM 5% 1/2w 
R38 0683-4335 RtFXD COMP 43K OHM 5% 1/4W 
R39 0683-1035 RIFXD COMP 10K OHM 5% 1/4W 

R40 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 
R41 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W 
R42 0683-4335 RIFXD COMP 43K OHM 5% 1/4W 
R43 0683-4735 RIFXD COMP 47K OHM 5% 1/4W 
R44 0683-3925 RIFXD COMP 3900 OHM 5% 1/4W 

R45 0683-1815 RIFXD COMP 180 OHM 5% 1/4W 
R46 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R47 0683-3925 R:FXD COMP 3900 OHM 5% 1/4W 
R48 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W 
R49 0683-4335 RIFXD COMP 43K OHM 5% 1/4W 

R50 0683-1035 RIFXD COMP 10K OHM 5% 1/4W 
R51 0683-1035 RIFXD COMP 10K OHM 5% 1/4W 
R52 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W 
R53 0683-4335 R:FXD COMP 43K OHM 5% 1/4% 
R54 0683-4735 R:FXD COMP 47K OHM 5% 1/4W 
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Model 5245L Section V 
Table 5-7 

Table 5-7. Reference Designation Index (A10-A14 Options 02 & 03) Cont'd. 

Reference Stock No. Designatio n Descrip tion Note  

R55 0683-3925 RSFXD COMP 3900 OHM 5% 1/4W 
R56 0683-1815 RIFXD COMP 180 OHM 5% 1/4W 
R57 0683-1045 RtFXD COMP 100K OHM 5% 1/4W 
RS8 0683-3925 R*FXO COMP 3900 OHM 5% I/4W 
R59 0686-7525 RSFXD COMP 7500 OHM 5% 1/2W 

R60 0683-4335 RSFXD COMP 43K OHM 5% 1/4W 
R61 0683-1035 R:FXD COMP 10K OHM 5% 1/4W 
R62 0683-7525 RIFXD COMP 7500 OHM 5% 1/4W 
R63 0683-4725 R:FX0 COMP 4700 OHM 5% 1/4W 
R64 0683-4335 RIFXO COMP 43K OHM 5% 1/4W 

VI NSRIPART OF READOUT BLOCK ASSY 
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Model 5245L Section V 
Table 5-8 

Table 5-8. Reference Designation Index (J35-5245L) 

Reference 
Designation ,.,, Stock No. Description Note 

A8 05245-91077 Assembly: decimal lights, with +1248 BCD output 
A8CR1 thru 
A8CR12 1901-0025 Semicon Device: diode junction, silicon 
A8DS1, A8DS2 Not assigned 
A8DS3 thru 
A8DS9 2140-0028 Lamp: glow, 1/15W 
A8R1 Not assigned 
A8R2 Not assigned 
A8R3 0683-1055 R: fxd, comp, 1 megohm 5'. 1/4W 
A8R4 0683-0835 R: fxd, comp, 68K ciami= 5' ( , 1/4W 
A8R5 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 

A8R6 0683-6835 R: fxd, comp, 68K ohms 5'% , 1 '4W 
A8R7 0683-1055 R: fxd, comp, 1 megohm 5", i '4W 
A8R8 0683-6835 R: fxd, comp, 68K nb,--!.. 5-7, 1/4W 
A8R9 0683-1055 R: fxd, comp, 1 ,,,,,..,(Jhm 5'7, 1/4W 
A8R10 0683-6835 R: fxd, comp, 68K ohms 5", 1/4W 

A8R11 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A8R12 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R13 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A8R14 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R15 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 

A8R16 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R17 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 
A8R18 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 
A8R19 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 
A8R20 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 

A9 05245-91076 Assembly: measurement units, with +1248 BCD output 
A9C 1 0150-0012 C: fxd, cer, 0.01 µ f 20%, 1000 vdcw 
A9CR1 thru 
A9CR10 1901-0025 Semicon Device: diode junction, silicon 
A9DS1 thru 
A9DS9 Not assigned 
A9DS10 thru 
A9DS15 2140-0015 Lamp: glow, neon, NE2E 
A9R1 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R2 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R3 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R4 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 

A9R5 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R6 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R7 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R8 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R9 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 

A9R10 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R11 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R12 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R13 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 
A9R14 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 

A9R15 0683-1245 R: fxd, comp, 120K ohAlE '3,c, 1/4W 
A9R16 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 
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Model 5245L Section V 
Table 5-9 

Table 5-9. Reference Designation Index (J36-5245L) 

Reference 
Designation    $ Stock No. De scription Note 

A8 05245-91051 Assembly: decimal lights, with -1248 BCD output 

A8CR1 thru 
A8CR15 1901-0025 Semicon Device: diode junction, silicon 

A8DS1 Not assigned 
A8DS2 2140-0028 Lamp: glow, 1/15W 

A8R1 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A8R2 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R3 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A8R4 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R5 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 

A8R6 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R7 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A8R8 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R9 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A8R10 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 

A8R11 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A8R12 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R13 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A8R14 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R15 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 

A8R16 0683-6835 R: fxd, comp, 68K ohms 5%, 1/4W 
A8R17 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 
A8R18 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 
A8R19 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 

A8R20 thru 
A9R29 Not assigned 

A8R30 0683-1025 R: fxd, comp, 1000 ohms 5%, 1/4W 

A9 05245-91052 Assembly: measurement units, with -1248 BCD output 
A9C 1 0150-0012 C: fxd, cer, 0.01 p. f 20%, 1000 vdcw 
A9CR1 thru 

A9CR11 1901-0025 Semicon Device: diode junction, silicon 
A9DS1 thru 

A9DS9 Not assigned 
A9DS10 thru 

A9DS15 2140-0015 Lamp: glow, neon, NE2E 
A9R1 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R2 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R3 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R4 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R5 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 

A9R6 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R7 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R8 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 

A9R9 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R10 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R11 0683-5135 R: fxd, comp, 51K ohms 5%, 1/4W 
A9R12 0683-1055 R: fxd, comp, 1 megohm 5%, 1/4W 
A9R13 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 

A9R14 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 
A9R15 0683-1245 R: fxd, comp, 120K ohms 5%, 1/4W 
A9R16 thru 

A9R25 Not assigned 
A9R26 0683-1025 R: fxd, comp, 1000 ohms 5%, 1/4W 
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Model 5245L Section V 
Table 5-10 

Table 5-10. Manual Changes 

Instrument Serial Prefix No. Change No. 

628- 1, 2 

648- 2 

CHANGE 1 Figure 7-9, Replace Figure 7-9 A10-A15 (05212-6016) with Figure 7-27 
A10-A14 (5212L-4A). 

Table 4-1, Replace A10-A15 portion of Table 4-1 with Table 5-11 A10-A14. 
Change A15 to read A15 same as A16 prefix A15. 

Figure 7-11, Change prefix designation from A16 to A15, A16. 

Figure 7-12, Replace Figure 7-12 A15,A16 (05232-6014/6012) with Figure 7-28, 
A15,A16 (05232-6002/6003). 

Table 5-6, Replace Table 5-6 (05232-6014/6012) with Table 5-12 (05232-6002/6003). 

CHANGE 2 Figure 7-3, Renumber the contacts on A1S1A (FRONT) and A1S1B (FRONT) 
as follows: 

Move contact 1 to 8 
Move contact 2 to 1 
Move contact 3 to 2 
Move contact 4 to 3 
Move contact 5 to 4 
Move contact 6 to 5 
Move contact 7 to 6 
Move contact 8 to 7 
The change is the same for both wafers. 

Figure 7-4, Change contacts as indicated: 

A2S1B (REAR) 
Move contact 1 to 4-1/2 
Move contact 2 to 2-1/2 
Move contact 8 to 8-1/2 

A2S1J (FRONT) 
Move contact 3 to 4 

A2S1J (REAR) 
Move contact 2 to 1 
Move contact 11 to 10 
Move rotor 1 position cw 

A2S1K (FRONT) 
Move contact 9 to 12 
Move contact 11 to 2 
Move contact 12 to 3 
Move rotor 90°  cw 

Table 4-1, Change A1S1 to HP Part No. 3100-1860. 
Change A2S1 to HP Part No. 3100-0319. 
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Section V Model 5245L 

Table 5-11 

Table 5-11. Reference Designation Index (A10-A14 DCA +1224) 

Reference 
Designation  Cg) Stock No. Description Note 

A10 5212L-4A ASSYIDECImAE COUNTER 
5212L-4A-1 BLANK B0ARLIP.C. 
05212-6011 READOUT BLOCK ASSEMBLY 

AIOC1 0140-0194 C$FXO MICA 110 PF 5% 300 VDC* 
A1002 0140-0217 C:FXD MICA 140 PF 2% 300VDCW 
A10C3 0140-0194 C:FX0 MICA 110 PF 5% 300 VDCW 
A10C4 0140-0195 C:FXD MICA 130 PF 5% 300 VDC* 
A1005 0140-0194 OFXD MICA 110 PF 5% 300 VDCW 

Al0C6 0140-0194 C1FXD MICA 110 PF 5% 300 VDC* 
A1007 0140-0198 C:FX0 MICA 200PF 5% 300VDCW 
Al0C8 0140-0194 CtFXD MICA 110 PF 5% 300 VDCW 
A10C9 0140-0194 C:Fxb MICA 110 PF 5% 300 vDC* 
AIOCIO 0140-0195 C:FXD MICA 130 PF 5% 300 VDC* 

AIOCII 0140-0198 CsFXD MICA 200PF 5% 300WCW 
A10C12 0140-0198 C:Fx0 MICA 200PF 5% 300VDCW 
A10C13 0140-0199 C:FXD MICA 240PF 5% 300VuCW 

AIOCRI 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
AIOCR1 1901-0025 DIODE JUNCTION:100 MA AT IV 100PIV 
AlOCR2 1901-0025 SEMICON DEVICE:CIODE JUNCTION 
AIOCR2 1901-0025 DIODE JUNCTION:100 MA AT IV 100PIV 
AlOCR3 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

AlOCR3 1901-0025 DIODE JUNCTION1100 MA AT IV 100PIV 
AlOCR4 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
AlOCR4 1901-0025 DIODE JUNCTION:100 MA AT IV IOUPIV 
A1OCR5 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
AIOCRS 1901-0025 DIODE JUNCTION:100 MA AT IV 100PIV 

AlOCR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
AlOCR6 1901-0025 DIODE JUNCTION$100 MA AT IV IOUPIV 
AlOCR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
AIOCR7 1901-0025 DIODE JUNCTION:100 MA AT IV 100PIV 
A1OCR8 1901-0025 SEMICON DEVICE:CIODE JUNCTION 

A10CR8 190-0025 DIODE JUNCTION:100 MA AT IV 100PIV 
A1OCR9 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
AIUCR10 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
AIOCRII 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 
AlOCRI2 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 

AlOCRI3 1910-0016 SEMICON DEVICE:DIODE GERMANIUM 

AIODSI NSR:PART CF READOUT bLOCK ASSY 
A10DS2 NSR:PART OF READOUT BLOCK ASSY 
AIODS3 NSR:PART OF READOUT BLOCK ASSY 
AIODS4 NSR:PART OF READOUT BLOCK ASSY 
AIODSS NCT ASSIGNEC 

A1ODS6 1970-0009 ELECTRON TLBE:INDICATOR 10 DIGIT 

A1001 1850-0062 TRANSISTOR:GERMANIUM 
A1002 1850-0062 TRANSISTOR:GERMANIUM 
A1003 1850-0062 TRANSISTOR:GERMANIUM 
A1004 1850-0062 TRANSISTUK:GERMANIUM 
A1005 1850-0062 TRANSISTOR:GERMANIUM 

A1006 1850-0062 TRANSISTOR:GERMANIUM 

5-20 02349-2 



Model 5245L Section V 
Table 5-11 

Table 5-11. Reference Designation Index (A10-A14 DCA +1224) Cont'd. 

Reference 
Designation  ,Stocklio. Description Note 

A1007 1850-0062 TRANSISTOR1GERMANIUM 
A1008 1850-0062 TRANSISTORIGERMANIUM 

AIORI 0686-4735 RIFXD COMP 47K OHM 5% 1/2W 
AIOR2 NSR:PART OF READOUT BLOCK ASSY 
AIOR3 THRU 
AI0R5 NOT ASSIGNED 
AIOR6 0683-3945 RIFXD COMP 390K OHMS 5% 1/4* 

AIOR7 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W 

AIORB 0683-3945 RIFXO COMP 390K OHMS 5% 1/4W 
A1OR9 0683-3945 RIFXD COMP 390K OHMS 5% I/4W 
AIORIO 0683-5635 RIFXD COMP 56K OHMS 5% I/4W 
A10R11 0683-5635 RIFXu COMP 56K OHMS 5% 1/4* 
A10R12 0683-5635 RIFXD COMP 56K OHMS 5% 1/4* 

AI0RI3 0683-5635 RIFXD COMP 56K OHMS 5% I/4W 
AI0R14 0683-5635 RIFXD COMP 56K OHMS 5% 1/4* 
AIOR15 0683-5635 RIFXD COMP 56K OHMS 5% 1/4% 
AIORI6 0683-5635 RIFXD COMP 56K OHMS 5% 1/4* 
A1OR17 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W 

AI0RI8 0686-7525 RIFXO COMP 7500 OHM 5% 1/2% 
AI0RI9 0683-4335 RIFXu COMP 43K OHM 5% 1/4W 
AIOR20 0683-1035 RIFXD COMP 10K OHMS 5% 1/4* 
AI0R21 0683-1045 RIFXD COMP 100K OHM 5% 1/4* 
AIOR22 0683-4735 RIFXD COMP 47K OHMS 5% 1/4* 

AI0R23 0683-3925 RIFXu COMP 3900 OHMS 5% 1/4* 
AI0R24 0683-1815 RIFXO COMP 180 OHM 5% 1/4W 
AI0R25 0683-3925 RIFXD COMP 3900 OHMS 5% 1/4W 
AI0R26 0686-7525 RIFXO COMP 7500 OHM 5% 1/2* 
AI0R27 0683-4335 RIFXO COMP 43K OHM 5% 1/4W 

AI0R28 0683-1035 RIFXD COMP 10K OHMS 5% 1/4* 
AIOR29 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W 
AI0R30 0683-4335 RsFXO COMP 43K OHM 5% 1/4W 
AIOR3I 0683-8225 RIFXD COMP 8200 OHMS 5% 1/4W 
AI0R32 0683-1045 RIFXD COMP 100K OHM 5% 1/4* 

AI0R33 0683-4735 RIFXD COMP 47K OHMS 5% I/4W 
AI0R34 0683-3925 RIFXO COMP 3900 OHMS 5% 1/4W 
AI0R35 0683-1815 RIFXD COMP 180 OHM 5% 1/4W 
AI0R36 0683-3925 RIFXD COMP 3900 OHMS 5% 1/4* 
AI0R37 0686-7525 RIFXD COMP 7500 OHM 5% 1/2* 

AI0R38 0683-4335 RIFXD COMP 43K OHM 5% 1/4* 
AI0R39 0683-1035 RIFXD COMP 10K OHMS 5% I/4W 
AIOR40 0686-7525 RIFXD COMP 7500 OHM 5% 1/2W 
AI0R41 0683-4335 RiFX0 COMP 43K OHM 5% 1/4W 
AI0R42 0683-1035 RIFXD COMP 10K OHMS 5% 1/4W 

AI0R43 0683-1045 RIFXD COMP 100K OHM 5% I/4W 
AIOR44 0683-4735 RIFXD COMP 47K OHMS 5% I/4W 
AI0R45 0683-3925 RIFXD COMP 3900 OHMS 5% 1/4* 
AI0R46 0683-1815 RIFXD COMP 180 OHM 5% 1/4W 
AI0R47 0683-3925 RIFXD COMP 3900 OHMS 5% 1/4W 

AI0R48 0686-7525 RIFXO COMP 7500 OHM 5% 1/2W 
AI0R49 0683-4335 RIFXD COMP 43K OHM 5% 1/4W 
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Section V Model 5245L 

Table 5-11 

Table 5-11. Reference Designation Index (A10-A14 DCA +1224) Cont'd. 

Reference 
Designation Stock No. Description Note 

AIOR50 0683-8225 R:FXO COMP 8200 OHMS 5% 1/4W 
AI0R51 0683-6835 R:FXD COMP 68K OHM 5% 1/4W 
AI0R52 0686-7525 RIFX0 COMP 7500 OHM 5% 1/2* 
AI0R53 0683-4335 RIFXU COMP 43K OHM 5% 1/4* 
AI0R54 0683-1035 R:FX0 COMP 10K OHMS 5% 1/4W 

AI0R55 0683-1045 R$FXD COMP 100K OHM 5% 1/4W 
AI0R56 0686 4735 R$FXD COMP 47K OHM 5% 1/2% 
AI0R57 0683-3925 R:FX0 COMP 3900 OHMS 5% 1/4W 
A1uR58 0683-1815 R:FX0 COMP 180 OHM 5% 1/4W 
AI0R59 0683-3925 R1FXU COMP 3900 OHMS 5% 1/4W 

AIOR60 0686-7525 R:FXO COMP 7500 OHM 5% 1/2W 
AIUR61 0683-4335 RIFX0 COMP 43K OHM 5% 1/4W 
AI0R62 0683-1035 R:FXu COMP 10K OHMS 5% 1/4* 

AIOV1 NSR:PART OF READOUT BLOCK ASSY 

All SAME AS A109 USE PRFIX All 
Al2 SAME AS AIG9 USE PRFIX Al2 
A13 SAME AS A10, USE PRFIX A13 
A14 SAME AS A109 USE PREFIX A 14 
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Model 5245L Section V 
Table 5-12 

Table 5-12, Reference Designation Index (A15, A16 Options 02 & 03) 

Reference 
Designation .--e Stock No. Description Note 

A15—A16 05232-6002 ASSY:DECIMAL COUNTER +1248 
05232-6003 ASSYIDECIMAL COUNTER —1248 
05212-6014 READOUT BLOCK ASSY 

C1 0140-0203 CsFXD MICA 30PF 5% 500VDCW 
C2 0160-0178 C:FXD MICA 27PF 5% 300VDCW 
C3 0140-0191 C:FXD MICA 56 PF 5% 300 VDCW 
C4 0150-0023 CsFXD CER 2000 PF 20% 1000VDCW 
C5 0140-0203 CsFXD MICA 30PF 5% 500VDCW 

C6 0160-0179 C:FXD MICA 33PF 5% 300VDCW 
C7 0160-0178 CsFXD MICA 27PF 5% 300VDCW 
C8 0150-0023 CsFXD CER 2000 PF 20% 1000vD0W 
C9 0160-0196 CsFXD MICA 24PF 5% 300VDCW 
C10 0140-0145 C:FXD MICA 22 PF 5% 500 VDCW 

C11 0140-0214 C:FXD MICA 60PF 5% 300VDCW 
C12 0140-0214 C:FXD MICA 60PF 5% 300VDCW 
C13 0140-0204 CIFXD MICA 47PF 5% NPO 500VDCW 
C14 0140-0214 CsFXD MICA 60PF 5% 300VDCW 
C15 0140-0219 CsFXD MICA 180 PF 2% 300VDCW 

CR1 1901-0025 SEMICON DEVICEIDIODE JUNCTION 
CR2 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR3 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR4 1901-0025 SEMICON DEVICEIDIODE JUNCTION 
CR5 1901-0025 SEMICON DEVICE:DIODE JUNCTION 

CR6 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR7 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR8 1901-0025 SEMICON DEVICE:DIODE JUNCTION 
CR9 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR10 1901-0040 SEMICON DEVICE:DIODE SILICON 

CR11 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR12 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR13 1901-0040 SEMICON DEVICEIDIODE SILICON 
CR14 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR15 1901-0040 SEMICON DEVICE:DIODE SILICON 

CR16 1901-0040 SEMICON DEVICEIDIODE SILICON 
CR17 1901-0040 SEMICON DEVICEIDIODE SILICON 
CR18 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR19 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR20 1901-0040 SEMICON DEVICEIDIODE SILICON 

CR21 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR22 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR23 1901-0040 SEMICON DEVICE:DIODE SILICON 
CR24 1901-0040 SEMICON DEVICEIDIODE SILICON 
CR25 1901-0040 SEMICON DEVICE:DIODE SILICON 

CR26 1901-0040 SEMICON DEVICE:DIODE SILICON 

DS1 NSR PART OF READOUT BLOCK ASSY 
DS2 NSR PART OF READOUT BLOCK ASSY 
DS3 NSR PART OF READOUT BLOCK ASSY 
DS4 NSR PART OF READOUT BLOCK ASSY 
D55 NOT ASSIGNED 
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Table 5-12. Reference Designation Index (A15, A16 Options 02 & 03) Cont'd, 

Reference 
Designation $ Stock No. Description Note 

DS6 1970-0009 ELECTRON TUBE INDICATOR 10 DIGIT 

01 1853-0009 TRANSISTOR:SILICON PNP 
02 1853-0009 TRANSISTOR:SILICON PNP 
03 1853-0009 TRANSISTORISILICON PNP 
04 1853-0009 TRANSISTORISILICON PNP 
05 1853-0009 TRANSISTOR:SILICON PNP 

06 1853-0009 TRANSISTORISILICON PNP 
07 1853-0009 TRANSISTORISILICON PNP 
08 1853-0009 TRANSISTORISILICON PNP 

RI 0686-4735 RIFXD COMP 47K OHM 5% 1/2W 
R2 NSR PART OF READOUT BLOCK ASSY 
R3 THRU 
R5 NOT ASSIGNED 
R6 0683-3945 RIFXD COMP 390K OHMS 5% I/4W 
R7 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W 

R8 0683-3945 RIFXD COMP 390K OHMS 5% 1/4W 
R9 0683-3945 R:FXD COMP 390K OHMS 5% 1/4W 
RIO 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W 
RII 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W 
R12 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W 

R13 0683-5635 RIFXD COMP 56K OHMS 5% I/4W 
R14 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W 
R15 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W 
R16 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W 
R17 0683-5635 RIFXD COMP 56K OHMS 5% 1/4W 

R18 0683-9115 RIFXD COMP 910 OHM 5% 1/4W 
R19 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W 
R20 0683-1235 RIFXD COMP 12K OHM 5% 1/4W 
R21 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W 
R22 0683-1635 RIFXD COMP 16K OHMS 5% 1/4W 

R23 0683-1215 RIFXD COMP 120 OHM 5% 1/4W 
R24 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R25 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W 
R26 0683-1235 RIFXD COMP 12K OHM 5% 1/4W 
R27 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W 

R28 0683-4325 RIFXD COMP 4300 OHM 5% 1/4W 
R29 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W 
R30 0683-1235 RIFXD COMP 12K OHM 5% 1/4W 
R3I 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W 
R32 0683-1635 RIFXD COMP 16K OHMS 5% 1/4W 

R33 0683-1215 RIFXD COMP 120 OHM 5% 1/4W 
R34 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R35 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W 
R36 0683-1235 RIFXD COMP 12K OHM 5% 1/4W 
R37 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W 

R38 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W 
R39 0758-0043 RIFXD MET FLM 1800 OHM 5% 1/2W 
R40 0683-1235 RIFXD COMP 12K OHM 5% 1/4W 
R41 0683-1635 RIFXD COMP 16K OHMS 5% 1/4W 
R42 0683-1015 RIFXD COMP 100 OHM 5% 1/4W 
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Table 5-12. Reference Designation Index (A15, A16 Options 02 & 03) Cont'd, 

Reference fi Stock No. Designatio n Descrip tion Note  

R43 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R44 0758-0043 R:FXD MET FLM 1800 OHM 5% 1/2W 
R45 0683-1235 R$FXD COMP 12K OHM 5% 1/4W 
R46 0683-1825 RIFXD COMP 1800 OHMS 5% 1/4W 
R47 0683-1825 R:FXD COMP 1800 OHMS 5% 1/4W 

R48 0758-0043 R:FXD MET FLM 1800 OHM 5% 1/2W 
R49 0683-1235 R$FXD COMP 12K OHM 5% 1/4W 
RSO 0683-1515 R$FXD COMP 150 OHM 5% 1/4W 
R51 0683-1335 RIFXD COMP 13K OHM 5% 1/4W 
R52 0683-1015 R$FXD COMP 100 OHM 5% 1/4% 

R53 0683-1045 RIFXD COMP 100K OHM 5% 1/4W 
R54 0683-1025 R$FXD COMP 1000 OHM 5% 1/4w 
R55 0758-0043 R:FXD MET FLM 1800 OHM 5% 1/2W 
R56 0683-1825 R:FXD COMP 1800 OHMS 5% 1/4w 
R57 0683-3325 R:FXD COMP 3300 OHM 5% 1/4% 

R58 0683-5125 RoFx0 COMP 5100 OHM 5% 1/4W 

Vi NSR PART OF READOUT BLOCK ASSY 
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SECTION VI 

ADJUSTMENT AND TROUBLESHOOTING 

6-1. INTRODUCTION. Table 6-1. Fuse Replacement 

6-2. This section provides 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). 

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 2110-0007) 

6-6. FAN MOTOR. Two drops of light machine oil 
b.  Remove four screws holding filter in place. should be applied to the fan motor shaft once a year. 

c.  Wash filter in warm water and detergent. 6-7. TEST EQUIPMENT. 

d.  Allow filter to dry completely. 6-8. Recommended test equipment for adjustments 

e. DO NOT APPLY ANY COATING COMPOUND 
TO NON-METAL FILTERS. Coat metal filters with 
light film of filter oil. We recommend No. 3 Filter 
Coat from Research Products Company. This adhe-
sive is available in "Handi-Koter" sprayer cans at 
most heating supply stores o r from your Hewlett-
Packard Sales and Service Office. 

6-5. FUSE REPLACEMENT. Table 6-1 lists fuse 
rating and HP Part No. for proper operation with 
either 115V or 230Vac. 

and troubleshooting is listed in Table 6-2. Test in-
struments other thanthose listed maybe used if their 
specifications are equal to or exceed the required 
characteristics. 

6-9. ASSEMBLY CONNECTION 
IDENTIFICATION. 

6-10. Throughout the manual, connections to printed 
circuit assemblies are referred to in abbreivated form. 
For example, the connection to pin 15 of assembly A6 
is A6(15). 

Table 6-2. Recommended Test Equipment 

Instrument Type Required Characteristics Use Instrument Recom.. 

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

Observe waveforms HP Model 175A 
during troubleshoot- Oscilloscope 
ing and adjustment. HP Model 1750B Dual 
Performance Check. Trace Vertical Ampl 

HP AC-21C Voltage 
Divider Probe (two) 

HP 10003A 10:1 Probe 

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

Performance Check HP Model 204B 
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 202A Low 
Troubleshooting Frequency Function 

Generator 

Pulse Generator 1 µsec wide, 1V negative, 1 kHz 
repetition rate 

Performance Check HP Model 212A Pulse 
Troubleshooting Generator 

DC Voltmeter OV to ± 170V, 10 megohm input 
impedance, 1% accuracy 

Troubleshooting HP Model 412A 
Adjustments 

Digital to Analog 
Converter 

1-2-2-4 BCD code Performance Check HP Model 581A 
Troubleshooting 

Strip-Chart 
Recorder 

Performance Check Moseley 680 
Troubleshooting 
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6-11. INSTRUMENT COVER REMOVAL. 

6-12. To remove top or bottom cover, unlock two 
quarter turn fasteners which secure cover to instru-
ment. Then slide cover toward rear of instrument. 
To replace cover, reverse procedure. 

WARNING 

115/230 VAC AND DC SUPPLY WIRES ARE 
EXPOSED WHEN EITHER INSTRUMENT 
COVER IS REMOVED. EXERCISE CAUTION 
DURING TROUBLESHOOTING, A DJU S T-
MENT, OR REPAIR. REMOVE POWER 
FROM INSTRUMENT BEFORE REMOVING 
OR REPLACING COVERS OR ASSEMBLIES. 

6-13. ASSEMBLY LOCATION. 

6-14. Top and bottom internal views of the Counter 
are shown in Figures 6-5 and 6-6. These figures 
show the location of the assemblies, connectors, 
chassis parts and test points. 

Table 6-3. Assembly Designations 

Al INPUT SWITCH ASSEMBLY (SENSITIVITY) 

A2 TIME BASE SWITCH ASSEMBLY 

A3 FUNCTION SWITCH ASSEMBLY 

A4 MODE SWITCH ASSEMBLY 

A5 OUTPUT SWITCH ASSEMBLY 

A6 RECTIFIER ASSEMBLY 

A7 REGULATOR ASSEMBLY 

A8 DECIMAL POINT ASSEMBLY 

A9 MEASUREMENT UNITS ASSEMBLY 

A10-
Al4 LOW FREQUENCY DECIMAL COUNTER 

A15- 
A16 

MEDIUM FREQUENCY DECIMAL 
COUNTER 

A17 HIGH FREQUENCY DECIMAL COUNTER 

A18 HIGH FREQUENCY READOUT 

A19- 
A20 INPUT AMPLIFIER ASSEMBLIES 

A21 FUNCTION CONTROL ASSEMBLY 

A22 GATE CONTROL ASSEMBLY 

A23 SAMPLING CONTROL ASSEMBLY 

A24 CRYSTAL OVEN ASSEMBLY 

A25 OVEN CONTROL ASSEMBLY 

A26 OSCILLATOR ASSEMBLY 

A27 MULTIPLIER ASSEMBLY 

A28 MEDIUM FREQUENCY DECADE DIVIDER 

A29- 
A34 LOW FREQUENCY DECADE DIVIDERS 

A35 TIME BASE CONTROL ASSEMBLY 

6-2  
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6-15. PRINTED CIRCUIT COMPONENT 
REPLACEMENT. 

6-16. Component lead holes in the Model 5245L cir-
cuit boards have plated walls to ensure good electri-
cal contact between conductors on the opposite sides 
of the board. To prevent damage to this plating and 
to the replacement component, apply heat sparingly 
and work carefully. The following replacement pro-
cedure is recommended. 

a. Remove defective component. 

b. Melt solder in component lead holes. Use clean 
dry soldering iron to remove excess solder. Clean 
holes with toothpick or wooden splinter. Do not use 
metal tool for cleaning as this may damage through-
hole plating. 

c. Bend lead of replacement component to the cor-
rect shape and insert component leads into component 
lead holes. Using heat and solder sparingly, solder 
leads in place. Heat may be applied to either side of 
board. A heat sink (longnose pliers, commercial 
heat-sink tweezers, etc) should be used when replac-
ing transistors and diodes in order to prevent conduc-
tion of excessive heat from the soldering iron to the 
component. 

d. Through-hole plating breaks are indicated by the 
separation from the board of the round conductor pad 
on either side of the board. To repair breaks, press 
conductor pads against board and solder replacement 
component lead to conductor pad on both sides of the 
board. 

6-17. ADJUSTMENTS. 

6-18. REGULATOR ASSEMBLY A7. 

CAUTION 

When troubleshooting or adjusting the power 
supply, do not short supplies to ground or to 
each other. This will damage the diodes and 
transistors. 

a. Set line voltage to normal value (115 or 230 Vac). 

b. Connect dc voltmeter (Table 6-2) to buss wire 
between A16(11) and A18(6). 

c. Voltmeter should read +20 Vdc ± 0.5 Vdc. If 
voltage is outside this range, adjust A7R17 (Figure 
7-7). 

d. Vary line voltage from 103 to 127 Vac (207 to 
255 Vac). The +20 Vdc supply should not vary more 
than 0.5 Vdc. 

e. Check all supply voltages at locations, and under 
conditions shown in Table 6-4. 

Note 

Input sensitivity levels must be rechecked 
if power supply voltages are readjusted. 
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Table 6-4. Power Supply Voltages 

Test 
Point 

Line Voltage Adjustment 

103 115 127 

A6(15) -120 ±10% -130± 10% -150 ±10% None 

A6(12) +160 ±10% +170± 10% +180 ±10% None 

A7(13) - 15 ±. 5 - 15 ±. 5 - 15 ±. 5 R5 

A7(4) + 13 ±. 5 + 13 ±. 5 + 13 ±. 5 R12 

A16(11) + 20 ±. 5 + 20 ±. 5 + 20 ±. 5 R17 

A7(8) -6.9 ± 1 -6.9 ± 1 -6.9 ± 1 Depends on 

A7(10) +17.6 ± 1 +17.6 ± 1 +17.6 ± 1 
o
a fd adjustment m

v 
 de

e
r' t 

and -15vdc 
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 LEVEL to PRESET; 
SENSITIVITY to . 1V. 

b. With no input connected, measure the output dc 
voltage at A19(6). 

c. Adjust dc voltage with A19R20 to +6. 3V ±. 2V. 

d. Connect output of Test Oscillator to Counter DC 
INPUT connector with 50-ohm termination at Counter. 

e. Set Test Oscillator output to 50 kHz at 100 
mV rms. 

f. Check output at A19(6) with Oscilloscope; output 
should be 1. 5V p-p minimum. 

g. Increase output of Test Oscillator to 3V rms. 
The output atA19(6) is a symmetrically clippedwave-
form approximately 2V p-p. 

h. Set SENSITIVITY to . 1V, TIME BASE to 10 ms, 
and FUNCTION to FREQUENCY. 

Seti. Test Oscillator output t o 50 MHz a t 100 
mV rms. 

j. Adjust A19R20 until correct count appears. Re-
duce input signal amplitude and readjust A19R20 for 
maximum sensitivity. 

6-21. RATIO INPUT AMPLIFIER A20. 

6-22. Repeat steps a through g in Paragraph 6-20. 
Change A19(6) to A20(6). 

a. Set SIGNAL INPUT SENSITIVITY to 1V range, 
TIME BASE to EXT. , and FUNCTION to 1 PERIOD 
AVERAGE. Set OUTPUT STANDARD FREQUENCY 
(rear panel) to 100 Hz. Connect a coaxial cable from 
OUTPUT STANDARD FREQUENCY (rear panel) toAC 
SIGNAL INPUT (front panel). 
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b. Connect output of Test Oscillator 50 MHz at 100 
mV t o Counter EXT. TIME BASE through 50-ohm 
termination. 

c. AdjustA20R20 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 .1µs and FUNCTION to 1 
PERIOD AVERAGE. 

b. Set Test Oscillator to 1 MHz at 100 mV and con-
nect to the Counter AC SIGNAL INPUT connector. 

c. Observe correct count on counter. Reduce the 
Test Oscillator output and adjust A21R31 for maxi-
mum sensitivity. 

Note 

Do not change the setting of the output level 
control A19R20. 

6-24. OSCILLATOR FREQUENCY CHECK. 

6-25. TIME -BASE OSCILLATOR FREQUENCY. 

6-26. GENERAL. The frequency accuracy of the 
oscillator maybe determined by observing the rate of 
drift of the oscilloscope pattern (Figure 6-1). If the 
pattern moves to the right, counter oscillator frequency 
is lower than the standard frequency being used to 
trigger the oscilloscope. If the pattern moves to the 
left, oscillator frequency is high. The reciprocal of 
the time in seconds for the oscilloscope pattern to 
move the width of one cycle equals the frequency dif-
ference in parts in 106 with 1 MHz inputs (or parts in 
105 with 100 kHz inputs). For example, if the oscil-
loscope pattern drifts to the left a rate of one cycle's 
width every 10 seconds with 1 MHz inputs, the oscil-
lator frequency is 1 part in 107 high. If the pattern 
moves the width of one cycle in 100 seconds, frequency 
error is 1 part in 109 with 10 MHz inputs. If the 
pattern moves the width of one cycle in 10 seconds 
with a 10 MHz input, the frequency error is 1 part in 
108. Movement of the pattern may be accurately 
checked using an oscilloscope with calibrated sweeps 
by timing the movement of the point at which the oscil-
loscope trace crosses the base line when horizontal 
sweep is expanded and vertical gain i s increased. 

6-27. To check oscillator frequency, proceed a s 
follows: 

a. Connect oscilloscope t o OUTPUT STD FREQ 
BNC and set MODE switch to INT STD FREQ. 

b. Trigger oscilloscope externally with a 1 MHz 
signal from a standard frequency source. 

c. Set oscilloscope sweep time to .1 µs/cm. Adjust 
oscilloscope controls to obtain a presentation of a 5V 
peak-to-peak nonsinusoidal waveform. 

d. Horizontal drift of oscilloscope display in cm/sec 
is difference between standard frequency and counter 
time-base frequency in parts in 104. 
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Figure 6-1. Test Setups for Checking Oscillator Frequency 

e. Determine frequency difference in parts in 107 
and record. 

1. If frequency difference is excessive for the de-
sired application of counter, see Paragraph 4-11 for 
time -base oscillator frequency adjustment procedure. 

g. Note and record environmental temperature. 

h. Repeat above steps a through g at daily intervals. 
Change infrequency difference between standard fre-
quency and time-base oscillator frequency per day is 
frequency drift of time-base oscillator. Drift should 
not exceed ±3 parts in 109 per day under reasonably 
constant environmental conditions (see Table 1-1). 

6-28. OSCILLATOR CALIBRATION. 

a. Connect 100 kHz output of Quartz Oscillator to 
EXT SYNC input on Oscilloscope. 

b. Connect 1 MHz signal from OUTPUT STD FREQ 
BNC on rear panel of the 5245L to VERT INPUT on 
Oscilloscope. 

c. Adjust COARSE FREQUENCY capacitor from 
rear panel until pattern on the oscilloscope stops 
drifting. 

d. If necessary adjust MED or FINE FREQ ADJ 
(at rear of plug-in compartment) until average drift 
of oscilloscope pattern is zero. 

6-29. TROUBLESHOOTING. 

6-30. TROUBLESHOOTING AIDS. 

6-31. 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.  

6-32. PRINCIPLES OF OPERATION. Sectionll pro-
vides valuable information on how the instrument and 
its circuits function. 

6-33. SCHEMATIC DIAGRAMS. Schematic diagrams 
and a block diagram are provided in Section VII. 

6-34. COMPONENT LOCATION. Photographs a r e 
provided with the schematic diagrams to aid in locating 
components on switches or circuit boards. 

6-35. TROUBLESHOOTING "TREE". A step-4-step 
troubleshooting procedure is provided on pages 6-11 
through 6-14. This procedure is based on the self 
check feature of the instrument and makes maximum 
use of front panel controls and indicators. 

6-36. SELF CHECK TABLES. Table 6-8 provides 
33 unique combinations of Go-No-Go situations possible 
in the Self Check function. Circuit elements t o be 
checked are indicated for each combination. Table 6-6 
lists assemblies c he c k e d in Self Check functions. 

6-37. TROUBLESHOOTING PROCEDURE. 

6-38. 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 (A6, A7, T2, Ll, L2, C5). 
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6-39. MALFUNCTION DURING SELF CHECK. 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. 

6-40. 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. 

Section VI 
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6-41. If counter will function in FREQUENCY mode 
but not in PERIOD (below 1 MHz) check control gate 5 
(A21CR5, CR11). If counter will function in PERIOD 
but not in FREQUENCY, check control gate 2 (A21CR3, 
CR9). If counter malfunctions in both PERIOD and 
FREQUENCY, but self checks in both functions, check 
input attenuator and input amplifier. 

6-42. If counter malfunctions when operation i s 
attempted and fails to self-check in the function de-
sired see Paragraph 6-39. 

1. Turn SAMPLE RATE control clockwise from 
POWER OFF position to turn counter on. 

2. Set SENSITIVITY switch to CHECK. 

3. Set LEVEL control to PRESET. 

4. Set FUNCTION switch to FREQUENCY. 

5. See table below for proper display (± 1 count) 
for each position of TIME BASE switch. 

TIME BASE DISPLAY 

1 µs 00000010. MHz 
10 p, s 0000010.0 MHz 
. 1 ms 000010.00 MHz 
1 ms 00010000. kHz 

10 ms 0010000.0 kHz 
. 1 s 010000.00 kHz 
is 10000.000 kHz 

10s 0000.0000 kHz 

6. Set FUNCTION switch to MANUAL START. 
Counter should count continuously at fre-
quency selected on TIME BASE switch. 

7. Set FUNCTION switch to 1 PERIOD AVERAGE. 

8. See table below for proper display (±1 count) 
for each PERIOD AVERAGE position of the 
FUNCTION switch. 

PERIOD AVERAGE DISPLAY 

1 00000001 
10 00000010 

100 00000100 

1K 00001000 

10K 00010000 

100K 00100000 

Figure 6-2. Self Check 
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Table 6-5. Period Average Checks With External Signal 

TIME FUNCTION SWITCH - PERIOD AVERAGE 
BASE 

SWITCH 1 10 100 1K 10K 100K 

10 s * * 

1 s 00000000. sec 0000000. 0 sec 

. 1 s 0000000.0 sec 000000. 00 sec 00000000. ms 

10 ms 000000. 00 sec 00000000. ms 0000000.0 ms 000000. 00 ms * 

1 ms 00000000. ms 0000000. 0 ms 000000. 00 ms 00000003. ms 0000003. 3 µs 

. 1 ms 0000000.0 ms 000000. 00 ms 00000003. µ s 0000003. 3 µs 000003. 33 µs 00003. 333 µs 

10 /is 000000. 00 ms 00000003. A s 0000003. 3 A s 000003. 33 As 00003. 333 /is 0003. 3333 p. s 

1 µs 00000003. µ s 0000003.3 µ s 000003. 33 µs 00003. 333 As 0003. 3333 A s 003. 33333 µs 

.1 AS 0000003.3 As 000003. 33 As 00033.333 µ s 0003. 3333 As 003. 33333 µs 03. 333333 µ s 

Input Frequency = 300 kHz 

Table 6-6. Assembly Check 

FUNCTION TIME 
BASE DISPLAYS 

ASSEMBLIES CHECKED 
GATES 

CHECKED 2 3 10 11 12 13 14 15 16 27 28 29 30 31 32 33 34 

1 A s 00000010. Mc x x x 3, 6, 28 

10 iis 0000010. 0 Mc x x x x x 3, 6, 27 
. 1 ms 000010. 00 Mc x x x x x x x 3, 6, 26 
1 ms 0001 0000. kc x x x x x x x x x 3, 6, 25 

Frequency 10 ms 0010000. 0 kc x x x x x x x x x x x 3, 6, 24 

. 1 s 010000. 00 kc x x x x x x x x x x x x x 3, 6, 23 
1 s 10000. 000 kc x x x x x x x x x x x x x x x 3, 6, 22 

10 s 0000. 0000 kc x x x x x x x x x x x x x x x x 3,6,21 

1 00000001 x x x 12, 27 
10 00000010 x x x x x 11, 13, 27 

Period 100 000001 00 x x x x x x x 10, 13, 27 
Average 1K 00001000 x x x x x x x x x 9, 13, 27 

10K 00010000 x x x x x x x x x x x 8, 13, 27 
100K 00100000 x x x x x x x x x x x x x 7,13,27 

The following assemblies are checked in all positions used in the Self-Check Table: 

6, 7, 17, 18, 21, 22, 23, 24, 25, 26, and 35. 

Assemblies 8 and 9 are checked in all Frequency Self-Checks. 

The SENSITIVITY switch (Al) is in the check position for all Self Check functions. 

Assemblies 4, 5, 19, 20, are not checked in Self Check functions. 

Assembly A26 is checked for operation, but not for accuracy or stability. 

02349-3 6-7 



1. SAMPLE RATE 
a. Controls power to all circuits except crystal 

oven heater; max ccw turns POWER OFF. 
b. Controls time between measurements from 

0.2 sec to 5 sec. 
c. Causes display to HOLD indefinitely when 

maximum cw. 

2. DC SIGNAL INPUT provides direct coupling to 
internal amplifier for most measurements. 

3. AC SIGNAL INPUT provides coupling to internal 
amplifier through .022 if (600 vdc maximum). 

4. SIGNAL INPUT SENSITIVITY & LEVEL control. 
a. 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. Maximum 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 µsec to 
1 sec) for PERIOD AVERAGE, or contin-
uously at selected TIME BASE frequency 
(0.1Hz to 10 MHz) for MANUAL START. 

c. Maximum CW (PLUG-IN position) connects 
output of plug-in unit directly to input 
amplifier. 

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. OV dc when attenuator is set at 1V rms, 
and -30V dc to +30V de when attenuator is 
set at 10V rms, 

e. Maximum counterclockwise position (PRE-
SET) sets trigger level at zero volts. 

5. GATE lamp glows during counting (main gate 
open). 

6. EXT connector 
a. Provides input for higher of two frequencies 

for ratio measurement (lower frequency to 
SIGNAL INPUT) when TIME BASE set to EXT. 

b. Provides output frequency 0. 1Hz to 1 MHz as 
selected by TIME-BASE switch (see text for 
restrictions). 

7. TIME BASE selects either time that main gate 
is on for frequency or time unit per count for 
period measurement. 

8. RESET pushbutton returns both displayed and 
internal count to zero when pressed. 

9. FUNCTION 
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 switch when 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. 

Section VI Model 5245L 
Figure 6-3 

Figure 6-3. Operating Controls (Front Panel) 
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11 19 

13 12 

t loot 

14 15 16 17,18 

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 blank panel 
or plug-in unit, (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; FINE FREQ ADJ has range 
of about 5 x 10-8; 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. 

12. 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 when set to INT STD 
FREQ. 

c. Permits scaling of input signal by factors 
of 10 when set to SCALER. 

13. OUTPUT 
a. Supplies selected frequency when MODE 

is set to INT STD FREQ (see text for re-
strictions). 

b. Supplies scaled input frequency when MODE 
is set to SCALER. 

14. STORAGE 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 115-volt operation; 
1 ampere slow-blow for 230-volt operation. 

17. Line-voltage switch permits selection of either 
115- or 230-vac line; insert narrow blade and 
slide to left for 115v, slide to right for 230v. 

18. AC LINE connector connects to flat plug on 
power cable. 

19. DIGITAL RECORDER connector supplies BCD 
information to recorder, analog converter, or 
data processing equipment. 

Model 5245L Section VI 
Figure 6-4 

Figure 6-4. Operating Controls (Rear Panel) 
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Section VI 
Figure 6-5 

Model 5245L 

Figure 6-5. Top Internal View 
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Model 5245L Section VI 
Figure 6-6 

Figure 6-6. Bottom Internal View 
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Check Gate Light Ckt 
(DS1, R2, R3, R4) 

Check contacts A3S1A 
(F12 & 2) and A3R2 

Check Power Supply 
A7 

Read Paragraphs 6-29 through 6-42. 

Set Controls as follows: 

MODE  INT STD FREQ 
OUTPUT  1 MHz 
SENSITIVITY . CHECK 
TIME BASE . . . 1 µ s 
FUNCTION  MANUAL START 

Circled numbers indicate corresponding waveforms 
and the location of test points on the circuit diagrams. 

Observe Gate Light 

OFF  Begin at 2 below 
ON  Begin at 3 page 6-13 

Replace A22; Check 
Gate Light Amplifier 
Ckt (A22 Q11)  

Figure 7-19 

ON 
Remove A22, 
Observe Gate Li ht 

OFF 

Check A23Q9, Q10 
and Holdoff MVB 
A23 Q11, Q12 

Figure 7-19 Figure 7-20  

Replace A23 on 
Extender; Check +12V 
Collector A23Q3 

Figure 7-20 

ON 

Not 
Counting Switch to MAN START; 

Remove A23, Observe 
Gate Light 

OFF 

Counting 

Observe Readout 
2 

Check Gate Flip-Flop 
OFF A22Q4, Q5 and A22Q6 

Switch to Frequency, 
1 us, Observe Gate 
Li ht 

FLASHING 

Replace A23; 
Check voltage 
at A22 (13)  
Figure 7-19 

Figure 7-19 

-2V to -3V 

OV to +8V 

Figure 7-7 

Figure 7-5 

-10V 

Check Sample Rate 
MVB A23Q3, Q4, Q6 

Figure 7-20 

Section VI Model 5245L 
Table 6-7 

Table 6-7. Troubleshooting "Tree". 
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Switch to Frequency, 
1 As, Observe 
Gate Light 

Fig. 7-22 & 7-25 Check signal at A21 
(A29) Counting 

D 

See Self Check, Table 6-8 

Self Check 
some positions 

only 

Check Gate 6, A21, CR1, CR7 
A3S1A(F12& 11), A1S1A 

& 6 4), A3S1C(R9& 5), 
A1S1B(F6 & 5) 

Not Counting 

Observe Readout 

Attempt to complete 
manual self-check 

Self Check OK Flashing 

Off or on 
continuously 

Counting 

Attempt to complete 
frequency Self Check 

 A 
(cont'd on page 6-14) 

Vary setting of Sample 
Rate Control; Observe 
Readout 

B 
(cont'd on page 6-14) 

Observe Readout 

Check Gate 29 
A35 CR2, CR3 & 
A2S1A (F12)  

IFig. 7-25 & 7-4 

Counting 

Switch to Frequency; 
Observe Readout 

Not Counting 

Check A27 
and A35Q2 

3 
Observe Readout 

Counting 

Counting continuously 

Not Counting 

Switch to 10 Period Average 
Observe Gate Light 

(cont'd on page 6-15) 

Not Counting 

Switch to 1 µs, 
Observe Readout 

Figure 7-18 
(cont'd on p. 6-15) 

Not Counting 

Counting 

Observe Readout 

Not Counting 
Flashing 

Switch to Frequency; 
Observe Gate Light  

Off 

Check at output 
connector J5 for 
1 MHz signal 

Check Gate 1 A21CR4,CR10, 
A1CR3, A1S1A (F5 & 6) 
and A3S1C (F2 & 3)  

Figures 7-18,7-3, & 7-5 

Check A35Q12 
IFigure 7-25 

0 

Signal weak or absent 

Check A26 Oscillator & 
A25 Oven Control 

Figure 7-21 

2V/cm, .5 p./cm 

[odel 5245L Section VI 
Table 6-7 

Table 6-7. Troubleshooting "Tree" Cont'd. 
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Frequency Self Check 

Check signal 
at A22(6)  

IFigure 7-19 

'Figure 7-19 

Signal weak or absent 

Check signal 
at A23(4)  
Figure 7-20 

Left DCA counts at 
steady 10 sec rate 

signal weak 
or absent 

0 

Check Transfer MVB 
A22Q8, Q9, CR3, CR4 

Figure 7-19 

Vary setting of 
Sample Rate Control, 
Observe Readout 

(cont'd from p. 6-13) 

Count changes with 
setting of Sample 
Rate Control 

Check signal 
at A22(7) 

Figure 7-19 

Figure 7-20 

Check voltage 
at A23(10) while 
depressing & 
releasing RESET 
I Figure 7-20 

signal absent 
or weak 

O 
Check Gate Inhibit 
Amplifier A22Q6 

Check Holdoff Trigger 
Emitter Follower 
A23Q10  

I Figure 7-20 

+10V RESET depressed 
OV RESET released 

• OV constant 

Check Holdoff MVB 
A23Q11, Q12 

Figure 7-20 

B 

Check Sample Rate MVB 
A23Q3, Q4, Q5, Q6, Q7 

Figure 7-19 

. 1V/cm, 1 µ s/cm .2V/cm, .1 µs/cm 

See Paragraph 6-39 

Self Check 
Attempt to 
complete 
period aver-

e Self Check 

Attempt to com-
plete Frequency 
Self Check 

A 

Self Check 
in some positions only 

I

See Table 
Period Self Check 

(cont'd from 
p. 6-13) 

. 21.7 cm, 1 µ s/ cm 

EMI 

1V/cm, 50 ms/cm 

.2V/cm, . 5 ms/cm 

Self 
Check 

OK 

Self Check in some 
positions only 

'See Table 6-8 
Check Sample Trigger 
Amplifier A22Q10 

2V/cm, . 5µs/cm 5V/cm, 50 ms/cm 

2V/cm, . 1µs/cm 

5V/cm, 1µs/cm 

Section VI Model 52451 

Table 6-7 

Table 6-7. Troubleshooting "Tree" Cont'd. 
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Put A23 on 
Extender Chk 
Collector A23Q3 

I

Figure 7-20 

Gate Light On 
Left DCA counts 
at steady 10 sec 

rate 

0 
OFF 

Switch to 10 Period 
Average; Observe 

Gate Light  
(cont'd from p. 6-13) 

Flashing 

Check Gate 12 Ckt 
A21CR15 & A3S1A (F12  & 4) 

Figs. 7-5 and 7-18 

Check A23Q9, Q10 and 
Holdoff MVB A23Q11, Q12 

(Figure 7-20 

Check Sample Rate MVB 
A23Q3, Q4, Q6 

 

Check Steering Amplifiers 
& Gate Flip-Flop Ckt 
A22Q2, Q3, Q4, Q5, Q6  

Figure 7-19 

Figure 7-20 

Check signal at A22(4)  
Figure 7-19 

signal weak or absent 

Check Trigger Amplifier 
Ckt A22Q1  

Figure 7-19 

Switch to frequency 
1 us, remove A23, 
observe Gate Light 
& Readout 

Gate Light off 
No Count 

+12V 

-13V 

Replace A23, 
Check signal at A22(8 
Figure 7-19 

signal weak 
or absent 

Check A21Q2 Gate 3, 
A21CR6, CR12, A3S1A 
(F12 & 11) A1S1A(R4 & 
R6+) A3S1C (R9 & 5) 

Figures 7-18,7-5,7-3 

signal weak or absent 

Check Period Trigger 
Ckt A21Q5, Q6  
Figure 7-18 

Check Pulse Amplifier 
Ckt A21Q13 

Check signal at 
Emitter A21 e  2 
Figure 7-18 

signal weak 
or absent 

Check signal at A21(27) 

Figure 7-18 

signal 

Check Collector 
A21Q9  

Figure 7-18 

weak or absent 

signal weak 
or absent 

Check Emitter 
A21Q1  

Figure 7-18 

Check Main Gate Ckt 
A21Q10, Q11, Q12  
Figure 7-18 

Check Frequency Trig-
ger Ckt A21Q3, Q4 

Figure 7-18 

Check signal at 
D A21(29)  

Figure 7-18 
(cont'd from 
p. 6-13) 

0 

signal weak or absent 

Check Gate Amplifier Check Emitter 
Ckt A22Q7  Follower A21Q1 

Figure 7-19 Figure 7-18 

1V/cm, . 1µs/cm 

5V/cm 
. 1µs/cm 

Check Collector 
A21Q11  

[-Figure 7-18 

Figure 7-18 

0 

signal weak or absent 

Check Al? 

IFigure 7-13 

Model 5245L Section VI 
Table 6-7 

Table 6-7. Troubleshooting "Tree" Cont'd. 
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Section VI Model 5245L 

FREQUENCY MEASUREMENTS 

Frequency is defined as the number of occurrences of a particular phe-
nomenon in some length of time. Figure 6-7 shows the logic block diagram 
for a counter in the FREQUENCY mode. There are two signals that need 
to be traced -the input signal, or measured frequency, and the gating signal, 
which determines the length of time during which the DCA's are allowed to 
accumulate pulses. 

The input signal is passed through an AND gate (which is enabled when the 
function switch is in the FREQUENCY mode) to a Schmitt trigger. Here it 
is converted into a square wave with rapid rise and fall time, then differ-
entiated and clipped. As a result, the signalwhich arrives at the main gate 
consists o f a series of pulses separated by the period of the original 
input signal. 

All the DCA's and DDA's in 9 counters with the exception of the 50 MHz 
DCA in the 5245L use PNP transistors. Hewlett-Packard's practice is to 
count pulses inthese decades which will turn a conducting transistor off so 
that loop gain and regeneration occur immediately. The 5245L is the only 
counter where the pulses passed through the main gate to the first DCA are 
negative. The 50 MHz DCA will produce positive pulses which are counted 
in the next DCA. 

The time base output of 1 MHz is shaped so that positive spikes 1 micro-
second apart are fed through the number of DDA's required to provide the 
selected gate time. In the example shown, six DDA's are used for a 1 
second gate. The first output pulse passes through AND gate 12 (also 
enabled in the FREQUENCY mode) and a Schmitt trigger to the "Gate Flip-
Flop". The Gate Flip-Flop assumes a state such that an enable signal is 
applied to the Main gate - since this is an AND gate, the input signal pulses 
are allowed to enter the DCA's and are totalized. This continues until the 
second pulse from theDDA's arrives at the"Gate Flip-Flop". The element 
changes and reverts to a state which removes the enable signal from the 
main gate, so that it closes and no further pulses are admitted. The DCA's 
are now in a state which corresponds to the number of input pulses received 
during a precise time interval which was determined by the time base. 
This BCD state is then analyzed by means of a decoding matrix, converted 
to decimal information, and fed to the display. If an Ak 562A Digital Re-
corder is used with the counter, the reading is fed out directly in BCD 
form and decoded in the recorder. 
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Section VI Model 5245L 

SINGLE PERIOD MEASUREMENTS 

Period is defined as the time required for one cycle to occur - literally, 
the inverse of a frequency measurement. Accordingly, the circuitry re-
quired for a period measurement must, in effect, reverse the counted and 
gated signals. Figure 6-8 shows that the gating signal is, in fact, derived 
from the unknown input signal. It should be noted, however, that the counted 
signal is not only derived from the time base but is also divided by the DDAts. 
This is in contrast tofrequency measurements where the gating signal de-
rived from the time base is divided in the DDA's. In short, the precisely 
spaced pulses from the time base are counted for one period of the unknown 
frequency. In our example, the time base switch is set to 1 s and the 
number of pulses which occur during one period of the unknown signal are 
counted and displayed. The gate time is always equal to the period of the 
unknown signal. 
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Section VI Model 5245L 

MULTIPLE PERIOD AVERAGE MEASUREMENTS 

This type of measurement is similar to a single period measurement in 
that the gating signal is derived from the unknown input signal and the 
counted signal is derived from the time base oscillator. The basic differ-
ence is that the gate may be held open for more than one period of the un-
known signal. This is accomplished by the addition of an INHIBIT gate and 
an AND gate between selected DDA's (see Figure 6-9). This arrangement 
permits the unknown gating signal to be passed through certain DDA's and 
the counted time base signal tobe passed through others. AnyDDA's which 
are not used by the gating signal maybe used to extend the separation of the 
counted pulses. In the example in Figure 6-9 there are seven DDA's - a 
maximum period average of 105 periods is available. The time base fre-
quency is 1 MHz. The unknown signal is passed through suitable trigger 
and clipping circuits, then through the AND gate which is enabled when the 
Function Selector is in the 100K period average position. The signal is then 
passed through five DDA's so that there is one output pulse for every 105 
input pulses; i. e., the period has been extended by a factor of 105. As 
usual, the first output pulse enables the Main Gate and the second output 
pulse closes the Main Gate. The time base signal is shaped and then passed 
through a number of unused DDA's determined by the Time Base Selector 
setting. For example, if the setting is 10 microseconds, the signal will 
pass through one DDA. The maximum time base setting under the given 
circumstances is 0.1 milliseconds since the Inhibit gate will prevent the 
signal from passing on to the next DDA when the Function Switch is in the 
100K Period Average. These precisely spaced pulses are then passed 
through the main gate to the DCA's. Since the 10 microsecond position 
was selected, the DCA's will count the number of 10 microsecond intervals 
which occur during 100,000 periods of the input signal. The readout logic 
is so designed that the decimal point will be automatically positioned to 
display the proper units. 
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Section VI Model 5245L 

RATIO AND MULTIPLE RATIO MEASUREMENTS 

A ratio measurement is, in effect, a period measurement with the lower 
of the two frequencies used as the gating signal and the higher frequency 
signal used as the counted signal. In other words, the higher frequency 
signal takes the place of the time base. The number of cycles of the higher 
frequency signal f1 which occur during a period of the lower frequency f2 
is counted in the DCA's. A multiple ratio measurement simply extends the 
number of periods of the lower frequency to 10, 100, etc. The decimal 
point is automatically positioned but no units are displayed since ratio is 
unitless. The block diagram of Figure 6-10 applies. Note that the standard 
selector is in the external (E) position and fi takes the place of the internal 
oscillator. 
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Section VI Model 5245L 

SCALING 

With the Function Selector in the Manual Start position and the Mode 
selector on the rear of the instrument inthe Scaler position, an input signal 
may be scaled down by factors of 10 through 1,000,000,000. The Manual 
Start position holds the main gate open. The input signal is converted to 
pulses and passed through the main gate and through the 50 MHz DCA where 
the first division by ten is accomplished. 

With the rear panel Mode Selector in the Scaler position, and the Output 
Switch in the 10 position, the output of the 50 MHz DCA is passed through 
the time base Schmitt trigger and an amplifier and is made available at 
connector J5 on the rear of the instrument. With the Output Selector on 
any position other than 101 (e. g. , 102 through 109) the signal is passed 
through both the 50 MHz and the first 5 MHz DCA to the time base Schmitt. 
It is then routed through a selected number of DDA's. 
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Section VI 
Table 6-8 

CHECKS FAILS 

MANUAL START FREQUENCY PERIOD AVERAGE CHECK 

, 1 1 10 , 1 1 10 . 1 1 10 
µs µs As ms ms ms s s s 

1 10 . 1 1 10 , 1 1 10 
µs iis ms ms ms s s s 

1 10 100 1 10 100 
K K K 

DECADE 
DIVIDER GATE SWITCH CONTACT ASSEMBLY OR CIRCUIT 

101 ‘ 7 A35CR9 

8 A35CR12 

9 A35CR15 

10 A35CR18 

11 A35CR21 

A3S1A(F9) 

A3S1A(F8) 

A3S1A(F7) 

A3S1A(F6) 

A3S1A(F5) 

13 A21CR16 

6 A21CR1, CR7 

A3S1A(R9-1/2) 

A3S1A(F4) 

A3S1B(F12) A1S1A( F5) 

A1S1A(R5-1/2) A1S1B(F5) A1S1C(R5) 

A3S1A(F11) 

A21Q7,Q8 A35Q1, Q10 

AlCRI., CR2, CR3 

. A34 

12 A21CR15 

3 A21CR6, CR12 

21 A35CR22, Q9 

11 A35CR20 

22 A35CR19, Q8 

A3S1A(F4) 

A2S1A(F4) 

A2S1A(F5) 

A21Q2, Q5, Q6 A22Q1, Q2, Q3 A23 

A33 

A32 

A31 

10 A35CR17 

23 A35CR16, Q7 

9 A35CR14 

24 A35CR13, Q6 

8 A35CR11 

A2S1A(F6) 

A2S1A(F7) 

A30 

A29 

25 A35CR10, Q5 

7 A35CR8 

26 A35CR7, Q4 

A2S1A(F8) 

A2S1A(F9) 

A2S1A(F10) 

A28 

27 A35CR6, Q3 

28 A35CR4, CR5 

29 A35CR2, CR3 

A2S1A(F11) 

A2S1A(F12) 

A35Q11 

A26Q6, Q7 

1 A21CR4, CR10 

A3S1C(F2 & 3), A3S1A(F2) A1S1A( F3) 

A27 A35Q2 

A1CR3 A3R2 

Table 6-8. Self Check 
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Section VII 
Paragraphs 7-1 to 7-4 

SECTION VII 

CIRCUIT DIAGRAMS 

7-1. INTRODUCTION. 

7-2. This section includes the following: 

a. General Notes for Schematic Diagrams (Figure 7-1). 

b. Block Diagram (Figure 7-2). 

c. Schematic Diagrams and Component Location illus - 
trations of Model 5245L circuits, assemblies and con-
nectors in the order of their assembly designation (Al 
through A35, Figures 7-3 through 7-26). 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 assembly they replace (Figures 7-10, 7-12, 
7-15, and 7-16). 

7-3. The Block Diagram or any schematic diagram, 
when unfolded, can be used with any other part of this 
manual, or with the manual closed. 

7-4. DC voltages are measured with a V Model 412A 
DC Voltmeter. Typical voltages are shown. 
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Section VII 
Figure 7-2 
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Model 5245L 

NOTES 
I SYMBOLS 

COMMON EMITTER AMPLIFIER 

COMMON BASE AMPLIFIER 

[ COMMON COLLECTOR AMPLIFIER 
(EMITTER FOL) 

>- SPLIT LOAD AMPLIFIER 

AND GATE , NUMBER INDICATES 
CONTROL;ON STATE REQUIRES -15V 
CONTROL; 
INHIBIT GATE; OFF STATE REQUIRES 
-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 
C = INPUT SWITCH: CHECK 
C = INPUT SWITCH: NOT CHECK 
E = TIME BASE SWITCH: EXT 

= TIME BASE SWITCH' NOT EXT 
F = FUNCTION SWITCH. FREQUENCY 
M = FUNCTION SWITCH: MANUAL START OR 

MANUAL STOP 
M FUNCTION SWITCH: NOT (MANUAL START 

OR MANUAL STOP) 
P FUNCTION SWITCH PERIOD AVERAGE 

(FOR ANY POSITION) 
PA FUNCTION SWITCH• PERIOD AVERAGE 

(FOR SPECIFIC POSITION) 
R FUNCTION SWITCH REMOTE OR 

TIME INT 
R FUNCTION SWITCH: NOT (REMOTE OR 

TIME INT) 

4 DP LAMPS ARE DESIGNATED 0 THRU 7 FOR EACH 
POSITION FROM RIGHT TO LEFT AS VIEWED FROM 
FRONT 

5 DP AND MU LAMPS OPERATE AS TABULATED WHEN 
INPUT SWITCH IS NOT CHECK LAMPS OPERATE 
IN CHECK ONLY IF FUNCTION SWITCH IS SET TO 
FREQUENCY 

6. DP AND MU LAMPS ARE LIGHTED BY +170V 
CONTROL SUPPLIED TO APPROPRIATE A8 - A9 
TERMINAL FROM SWITCH OR JIO 

7 TIME RELATIONSHIPS 

—I 1.4- 35 mS 

55 mS MIN 
- 5 SEC MAX 

55 mS 

-.II.- 20 US 

:•••- 80 mS 

05245 -D-BABCDEFG 

GATE CONTROL SUMMARY (NOTE 3) 

GATE 
CONTROL 

DESIGNATION 

INTERNAL CONTROL REMOTE 
CONTROL 

(J9 PIN NO.) 
SWITCH SITUATION FOR 
ON STATE (-I5V), WITH 

(PLUG IN OFF) 
SOURCE 

I 

2 
3 
4 
5 
6 

7 
8 
9 
10 

II 
12 
13 
21 

22 
23 
24 
25 
26 

27 
28 
29 

(M-E•C1+(P•E•C)+(P E) 
(M+F)•C 
(F•E)+(P-C) 
(M+F)•E+(P•E•e) 
P • C 
F • E• C 
100K PA 
10K PA 
IK PA 
100PA 
10 PA 
F + I PA 

ANY PA EXCEPT IPA 
(10S)•(M+F+P•E) 

(151•(M.F+ P•Th 
(0.IS)•(M+F+ P•d) 
(10 mS)• (M+ F+ P • 
( ImS)• (M. F+P;O) 
(0.ImS)•(M+F+P•E) 

(IOUS) • (M+ F+P)+(P•C) 
(IUS)•(M+F+P•) 

(0 I US)• ( M +F+ P•E) 

AISIA ( F- 3) 
AISIB (F -1) 
AISIB (F -4 ) 
A2SIA ( F- 3) 
AISIA (F-I ) 
AISIB (F-2) 
A3SIA (F-9) 
A3SIA (F-8) 
A3SIA (F-7) 
A3SIA (F- 6) 
A3SIA (F- 5) 
A3SIA (F-3,4) 
A3SIA (R- 91/2) 
A2SIA ( F- 4) 

A2SIA (F-5) 
A2SIA (F-6) 
A2SIA (F-7) 
A2SIA ( F- 8) 
A2SIA ( F- 9) 

A2SIA ( F-10) 
A2SIA (F-11) 

A2SIA (F-I2) 

I 
2 
3 
4 

5 
6 
7 
8 
9 
10 

II 
12 

13 
21 

22 
23 
24 
25 
26 

27 
28 

29 

DECIMAL POINT SITUATIONS (NOTES 3 4,5,6) 

FUNCTION 
SWITCH 

TIME BASE SWITCH 
O.IUS I US IOUS O.ImS ImS 10 mS 0.IS IS 105 EXT 

M START 
M STOP 

F 
IPA 

IORA 
100PA 

1K PA 
10K PA 

100K PA 
R- 

- 
- 
- 
I 
2 
3 
4 
5 
6 

- 
- 
0 
0 
I 
2 
3 
4 
5 
- 

- 
- 
I 
2 
0 
I 
2 
3 
4 
- 

- 
- 
2 
I 
2 
0 
I 
2 
3 
- 

- 
- 
0 
0 
I 
2 
0 
I 

- 

- 
- 
I 
2 
0 
I 
2 
- 

- 

- 
- 
2 
I 
2 
0 

- 

- 
- 
3 
0 
I 
- 

- 

- 
- 
4 
- 
- 
- 

- 

- 
- 

- 

0 
I 
2 

— 

MEASUREMENT UNITS SITUATIONS (NOTES 3,5,6) 

FUNCTION 
SWITCH 

TIME BASE SWITCH 
O.IUS IUS IOUS O.ImS ImS 10 mS O.IS IS IOS EXT 

M STOP 
F 

IPA 
10 PA 

100 PA 
I K PA 

10 K PA 

100KPA 
R - 

- 
* 

US 
US 
US 
US 
US 
US 

- 
MHz 

US 
US 
US 
US 
US 

US 
- 

- 
MHz 

mS 
US 
US 
US 
US 

US 
- 

- 
MHz 

mS 
mS 
US 
US 
US 

US 
- 

- 
KHz 

mS 
mS 
mS 
US 
US 

* 
- 

- 
KHz 

SEC 
mS 
mS 
mS 
* 

* 
- 

- 
KHz 

SEC 
SEC 
mS 
* 
* 
* 
- 

- 
KHz 

SEC 
SEC 
* 

* 
* 

* 
- 

-, 
KHz 

* 
* 
* 

* 
* 

* 
- 

- 

X 
- 
- 
- 
- 
- 

- 

— 

SOURCE OF DP AND MU CONTROLS (NOTES 5,6) 

DP 
DESIGN 
NATION 

INTERNAL 
SOURCE 

REMOTE 
CONTROL 

(JI0 
PIN NO) 

MU 
DESIG- 
NATION 

INTERNAL 
SOURCE 

REMOTE 
CONTROL 

(JI0 
PIN NO) 

7 
6 
5 
4 
3 
2 
I 
0 

- 
A2SIE (R - 5) 
A2SIE ( R-8) 
A2SIE ( F -7) 
A2SID ( R -6) 
A2SIC ( F- 7) 
A2SID ( F -9) 
A2SIC ( R-8) 

7 
6 
5 
4 
3 
2 
1 

10 

MHz 
KHz 

SEC 
mS 
US 
* 

A2SIB (R-2) 
A2SIH (R-81/2) 
A2SIF (R-4) 
A2SIG (R-7) 
A2SIG (R-10) 
A2SIG (R-6) 

13 
12 
14 
15 
16 
II 

GATING _I 

TRANSFER 

SAMPLING 
RATE MV 

yl 

HOLDOFF 

RESET 

LF DDA 
OUTPUT 

02349-3 



Section VII 
Figure 7-3 

Al INPUT SWITCH ASSEMBLY (05245- 6016) (NOTE I) 
1000 

AISIC AISID REFERENCE DESIGNATIONS SHIELD 

NO 
PREFIX 

Al 

CI,I4 C I - 7 
CR1- 5 

J I, 2 
L I - 2 

R9 R I-II 
S 1,2 

AISIA AISIB 
100K IM 

PLUG-IN 
OUTPUT 
FROM 
J6 (1,26) 

151 INPUT SIG 
TO A19 

A21 
(GC6) 

INPUT  
SIG 

FRONT I) 4.3 

A3SIC 
(R-5) DELETED: 

AIR9 
909K 

SENSITIVITY 
(VOLTS RMS) 

( FRONT VIEW) 

16 

r( - LEVEL + 34 AI9 (2) 

P
IC

T O
R

IA
L

 

50nH Im IM 
O 

10 A19(7) 

CHECK PLUG-IN 

PRESET 

REAR 1): 

I 011.2F 

A3SID 
(F-11) 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION O 100 

A2I (GC3) — O JI 
2 UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS, 
CAPACITANCE IN PICOFARADS 

3. EACH SWITCH SECTION SHOWN IN MAX CCW POS. 
4.PICTORIAL DIAGRAM AS SEEN FROM FRONT OF 

SWITCH (KNOB END), REAR SECTION PROJECTED 
THRU WAFER 

5. NUMBERED 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. AlS2 SHOWN IN PRESET POSITION (MAX CCW) 
B.MOUNTED ON CHASSIS, NOT PART OF Al 

DC R5 
100K A21(GC1)— CR4 CR5 

L2 
50IJH J2 R2 

IM > 1  ) 
CI 

.022IJF 
(NOTES) 

SHIELD CR I CR3 AC C3 
SENSITIVITY 
(VOLTS RMS) 

TIEPOINT 1000 4 
TIEPOINT 

7- 7 7 

2 // 3 R6 

C4 •
1--°°07 

6  

IM 
—Ann/— 

ICI —1E--  —C6 
INPUT SIG 

3 
1 I.—.  

IFEED THRU) I( FEED 

Al9 0-- 16 100  

= 5 TIEPOINT 

3 5 
80 / 1- 5 0 0 

7 /  
0 CHECK 0 • 0 (-0 RIO 

10K 
•—n/vv---± 0

6 O to O 

O 

O 

O 

O 

O 

O 

O 

A3SIB 
(F-I2) 

A3SIC 
0  

CR2 (F-3) 
O 

0 7 
TIEPOINT 

_I 
A2SIA 40L  
(F-I0) 

A2I(GC5) 

A3SIC 
(F-I2) 

A21 
(GC6) 

A3SIC 
(F-5) FRONT [Pi) O 

IR3 
34 R7 

909K 
—NW  

C5 LI 
4.3 501./H 

0--8 O  
-LEVEL+ PLUG-IN 

OUTPUT 
FROM 
J6(I,26) 

PLUG-IN I O 0  
1R9 

51 
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A19(2) (NOTE 8) 

F
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T
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N
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RI I 4 
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A3SID (NOTE 7) 
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Figure 7-3. Al Input Switch 
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S2 

RI I 

LI 

C7 
R8 

RIO 
L2 

C5 R7 R6 C4 C6 

R5 C3 

C2 CI 

R4 R3 R2 

CR5 CR4 
RI 

CR3 CRI 
CR2 

SI 

Al 

02349-3 

Model 5245L 

NOTES 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

2. UNLESS OTHERWISE INDICATED 
RESISTANCE IN OHMS, 
CAPACITANCE IN PICOFARADS 

3.EACH SWITCH SECTION SHOWN IN MAX CCW POS. 
4.PICTORIAL DIAGRAM AS SEEN FROM FRONT OF 

SWITCH (KNOB END), REAR SECTION PROJECTED 
• THRU WAFER 

5. NUMBERED 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. AlS2 SHOWN IN PRESET POSITION (MAX CCW) 
8.MOUNTED ON CHASSIS, NOT PART OF Al 

REFERENCE DESIGNATIONS 

NO 
PREFIX 

Al 

CI,I4 C I-7 
CR1- 5 

JI, 2 
L I - 2 

R9 R 1-II 
S 1,2 

DELETED: 
AIR9 



Section VII 

Figure 7-4 

42SIF A2S1G A2SIE A 2S ID A2SIC 

43.  

A2SIH 2518 A2S IA A2SIJ 4251K 

A9 (MU CONT SEC ) A3SIE(F-6) 

A8(01. CONT 2) 

A9(MU CONT*) A8( DP CONT 5) A21 (GC4) 

5351C(R-9) 

J6(40), 
AISIA (R- 51/2) 

A35 (GC29) 

A35(GC28) 

A35(GC27 ), 
AISIA (F-7) 

517(14) 

A8 ( DP CONT 4) 535 (GC21) 

A35(GC22) 

A35 (GC23) 

A35( GC24 ) 

A35(GC25) 

A35(GC26) 

-I5V AT (13) 

A8(DP CONT 4) 

A8(DP CONT 3) 2 

A9(MU CONT*) 

A8(DP CONT 0) 

A8(DP CONT 0) 

A3S1E(F- 4) 

A9(MU CONT *) 
3 O 

0 \ 0 

0 
O- 
0 

O 1 -->\ 0 

A8 
(DP CONT 3) A8( DP CONT 3) 0 0 

0 \ I / 0 

0  

0 

\ 0 

1. 0 
10 

0 
0 0  4351D( F-4) A8( DP CONT 2) A 3 S 1 E (F-8 A8 

(DP CONT 2) 
A8(DP CONT I) 

A8(DP CONT 2) 

A8 (DP CONT 0) 

0 
FRONT O 

A8 
12 

 
(DP CONT I) 

A8 
(DP CONT 0) 10 

A8 
(DP CONT 2) 

2 12 12 A9 
(MU CONT mS)  

A9( MU CONT mS) A3S1D 
(F-9) 

A3S1D(F-8) 

TO A9 
(MU CONT US) 

TIME BASE A8(DP CONT 4) A8(DP CONT A8(DP CONT I ) 12 A3SIE(F-3) 

A6(DP CONT 0) 

A8(DP CONT I) 

7 521 
48(DP CONT 0 ) A3S1D(F-6) A9(MU CONT US) 1 0 m S I mS A8 (DP CONT 0) 

A8(DP CONT 2) 

6 
A8(DP CONTI) 0 0 

O 
A9 (MU CONT US) A8(DP CONTI) A8(DP CONT 2) R 

100K 
.IS O .ImS TO A20 

J3>  0 

0 
O O IOUS L5 

IMH CI 
2000 O O 10S 1U S A8(DP CONT 4) 

A8(DP CONT 3) 
A8(DP CONT 5) 

A8 (DP CONT 6) 
A9(MU CONT MHz) A9(MU CONT*) A9(MU CONT SEC) 

A35(0 (F-51 
48(DP CONT 4) 

2 
A8(DP CONT 3) 

48 (DP CONT 1) A3SE (F-5) 
41/2 

O 
ExT .1U S 

48(DP CONT 3) A8(DP CONT 2) 0 ';/• s( 0 

0 / 0 

REAR A9( MU CONT *) 

A9 ( MU CONT mS) A8(DP CONTI( A3SIE( F-7) A9( MU CONT m S) 12 12 2 

A8( DP CONT 5) A8 (DP CONT 0) 
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A3SIE(F-9) 48( DP CONT 0) 

A8(DP CONT 2) 
91/2 
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I0 
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(7) (12) 

(12) 

(12) 

(12) 

(12) 

10 mS 
(71 +0 

A9 ( MU CONT *) ImS O 

O 

O 

0 

O 

(7) 

(7) 

10 A9 (MU CONT MSEC) 

(10) 

A9 
(M U CONT 

mS) 
.ImS 

IOUS 
11 
0-. 535 (GC28) 
t2 
0-.435(5C29) 

I US 
- SELECTED FREO 
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10,11) 

.1 US 
A9 (MU CONT US) A9 
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F
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N
C
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(MOUNTING ON CHASSIS, 
NOT PART OF 52) 

L5 

-I5V 
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DETENT; CONTACTS 

91/2 CLOSE MOMENTARILY 
WHEN SWITCH IS 
OPERATED 
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11 
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0 
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Figure 7-4. A2 Time Base Switch 
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LI 

I  
A2 

NO 
PREFIX 

L5 

CI 

RI 

SI 

Model 5245L NOTES 

I. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS, 
CAPACITANCE IN PICOFARADS (NOTE 6) 

2. EACH SWITCH SECTION SHOWN IN MAX 
CCW POSITION 

3. PICTORIAL DIAGRAM AS SEEN FROM FRONT 
OF SWITCH (KNOB END); REAR SECTION 
PROJECTED THRU WAFER 

4. NUMBERED TERMINALS IN FUNCTIONAL 
SWITCH DIAGRAM CORRESPOND WITH 
NUMBERED TERMINALS IN PICTORIAL 
DIAGRAM 

5. REFER TO NOTES ON OVERALL DIAGRAM 
FIG.7-2 FOR ABBREVIATIONS 

6. WAVEFORMS SHOWN WERE OBTAINED WITH 
FUNCTION SWITCH AT MANUAL START, 
SENSITIVITY SWITCH AT CHECK. OUTPUT 
SWITCH WAS ROTATED FROM 100 CPS 
POSITION TO IOMC POSITION 

REFERENCE DESIGNATIONS 

100 Hz 
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NOTES 
I. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS, 

2 EACH SWITCH SECTION SHOWN 
IN MAX CCW POSITION 

3. PICTORIAL DIAGRAM AS SEEN 
FROM FRONT OF SWITCH (KNOB 
END); REAR SECTION PROJECTED 
THRU WAFER 

4. NUMBERED TERMINALS IN 
FUNCTIONAL SWITCH DIAGRAM 
CORRESPOND WITH NUMBERED 
TERMINALS IN PICTORIAL 
DIAGRAM 

5. REFER TO NOTES ON FIG 7-2 
(OVERALL DIAGRAM) FOR 
ABBREVIATIONS 

REFERENCE 
DESIGNATIONS 

A3RI-2 
A3SI 

02349 -3 
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SWEEP 2MS/CM 
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SWEEP 5MS/ CM 

10 KHz 
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Model 5245L 

NOTES 

I. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS, 
CAPACITANCE IN PICOFARADS, 
RESISTORS 1/4 WATT 

2. EACH SWITCH SECTION SHOWN IN 
MAX CCW POSITION 

3. PICTORIAL DIAGRAM AS SEEN FROM 
FRONT OF SWITCH (KNOB END); REAR 
SECTION PROJECTED THRU WAFER 

4. NUMBERED TERMINALS IN FUNCTIONAL 
SWITCH DIAGRAM CORRESPOND WITH 
NUMBERED TERMINALS IN PICTORIAL 
DIAGRAM 

5. REFER TO NOTES ON 
OVERALL DIAGRAM FOR ABBREVIATIONS 

6. DOT (4.1 INDICATES CATHODE 

7. WAVEFORMS SHOWN WERE OBTAINED WITH 
FUNCTION SWITCH AT MANUAL START, 
SENSITIVITY SWITCH AT CHECK. OUTPUT 
SWITCH WAS ROTATED FROM 100Hz 
POSITION TO 10MHz POSITION 

REFERENCE DESIGNATIONS 

NO PREFIX A4 A5 

CI - 2 

C I 
RI 

 
C 

J4 - 5 
R I QI 

S 1 RI - 5 

SI 

02349-3 

(NOTE 7) 

A5 
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Figure 7-7 
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Figure 7-8 
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Hewlett-Packard Company. 
5245L/DPA-A8, MUA -A9 / 408 

2. INPUT OF +170V FOP DP CONTROLS 
AND MU CONTROLS IS REQUIRED 
TO TURN LAMPS ON; SEE TABLE 
ON OVERALL DIAGRAM SHEET 1 
FOR COMPLETE DESCRIPTION 

. _,..+ 20 V 

V1100CFoN

rccr

CoR

c

:N!Oz-  gn'

c

700 

(Jo o 0 0 

KI CO 
EE 

t 't 
at,.k- ,r,; oi - DP INFO B 

'1, t 1 

rr 
o 

(...) 0 o 
t t  t 0  118%.,„ 

0 

0 o 

o-) 
cc 

DP INFO D 

C....--15V 

/ 

 7 6 5 4 3 2 1 0 DP INFO C 

N--„,-----/ DP INFO A 

DP CONTROLS 

o o o 00000  
+20V \\E \\ 

-15V 
co E 

MU INFO = m 2 

MU CONTROLS 

DELETED,  A8CR4, CR14,CRI7 
A8DS2 
ABRI, R2 

05245-D-2208C 

Figure 7-8. A8, A9 Decimal Point, Measurement Units 
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Model 5245L 

WHT/ RED 

WHT/ VIO R16 CR9 

WHT/YEL CR12 
R15 

WHT/ORN CR4 
R14 

WHT/ BLU CR3 

WHT/BRN 
813 

CR8 

WHT/BRN/RED R11 CR11 

WHT/BRN/V10 R9 CR10 

WHT/BRN/BLU 
R7 

R8 CR7 

86 CR6 
WHI/BRN/GRN R5 

CR2 

WHT/BRN/ORN 
R3 CR5 

WHT/BRN/YEL RI CR1 

R12 R4 

R10 R2 

Oy 

O 

A9 

02349-3 
05245-A-21 
05245-0-26 



R54 
CR8 08 

R53 CI4
R56 

R52 013 
R55 

CR7 07 
R5I 
R4I 
CR6 06 
R40 

Cil R43 
CIO R42 

R39 
05 CR5 

R38 
R28 
CR4 "' 
R27 C8 

R30 
R29 

R26 C7 
CR3 03 
R25 
R13 
CR2 02 
RI2 

C2 
R15 

RII 
R14 

 
CR1 01 
RIO 

R9 

R64 15 
CR18 
R 63 
C15 

R49 
R48 
R47 
R46 
R45 
R44 
C9 

R36 
R35 
CR15 

R31 
CR13 

R34 
R33 
R32 6 

CR14 C65 R 

1 

C5 R24 

RI9 CRI2 
C4 

CR10 C3 
RI8 CRII 
RI7  
CR9 R22  
R16 R21 RI 

R20 
R7 R8 R6 

R62 
R61 
R60 
R59 
R58 
R57 
C12 

CR17 
CR16 

R50 
R37 

DS6 

A10-A15 

Section VII Model 5245L 

7-16 02349-2 
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Section VII 
Figure 7-9 

A10-A15 600 KHz DECIMAL COUNTER ASSEMBLY (05212 - 6016)  SERIES  648 

*170V 
FROM 
A6 (12) 

2 DS6 
RI 

47K 
vv Ll 3 Ur U I 06 kJ 'L 06 . 0 0 05 0' 

1./Y—• 
2A 
'OK 

4 
—MA,—• 

R28 
270K 

II 
—VVN.—• 

R2C 
270K 

6 
—VV1,•—• 

R2D 
270K 

13 
---,SAA,---• 

R2E 
270K 

5 
—NNA.----• 

R 2F 
270K 

12 
Vet 

7 
• —Wo--• 

R2H 
270K 

3 9 IC 

R2K 
270K 

R 2G 
270K 

R2J 
270K 

V I A 

D 
•

U • 

VIB VIC 

D • IT) • 

V1D 
\ 

VIE 

D 
• 

VI F 

C 

)4\4 
V I G 

II 
C 

\ 
VIH 

NV. 

VI J 

.. A 

R 
2 

,'20V 

1 

V IK 

A 

\NA \\A 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

VI L 
B 

VIM 
B 

VIN 
B 

VIP 
B 

V1Q 
D 

NA\ 

VIS 
. A 

NI\ ii 
VIR 
A 

V IT 

VI PHOTO CONDUCTOR PLATE] L 
-130V 
FROM 
A6(15) DSIA 

NE- 81 
(V 1 J,R) 

DSIB 
NE-81 
(VIK,S) 

DS2A 
NE-81 

(VIL,N) • 

DS2B 
NE-81 
(VIM,P) 

DS3A 
NE-81 

(VIA ,C,E) 

DS3B 
NE -81 
(VID,Q) 

DS4A 
NE- 81 

(VIG,T) 

R6 DS4B 
NE-8I 
(V1B,F,H) 

R7 R8 R9 390K 390K 390K 390K 

A • • A B • D • 

TRANSFER  
INPUT FROM 
A3SIE 
(R -8 1/2) -/5V -/5V - / 5V - / 5V 

RI I RI2 
56K•f 
R27 CR4 WCR1 

R26 WCR5 *R39 
56K 

R4 CR3 R52 C R 6 R53 XCR7 CR2 CR8I 56K 56K RIO 56K 56K 56K RI3 R25 
7500 7500 

56K R28 R38 
7500 7500 

R4I 7500 SR54 
:7500 

R51 
7500 7500 

CI I C7 C8 C2 

47K .f 47K 
R14 R15 22 

CIO C14 0  SIGNAL 
• OUTPUT 

TO NEXT 
DCA 

91 68 39 R29 R30 
47K 47K 

140 130 R42 R56 
47K 47K 

•  •  •  
QI Q2 

1850 -0062 1850-0062 Q3 
1850-0062 

Q4 
1850 0062 

Q5 
1850-0062 

Q8 
1850-0062 

•  • 

RI6 R18 WCRIO 
3R93010:1 

R32 R33 tR34 -•-acRi5 -4[CRI4 
.3900 180 747K 

R17 RI9 R35 036 C9 
3900:8200-180 

ICR9 C5 R44 R45 R46 t R47 CR48 t R49 
3900 180 747K 3900 7 10K 

R57 R58 R59 R0 IR61 R62 
:10K 3700 7 180 7 476K 7 3900 7 10K 

Cl2 3900 180 47K 3900 47 8200 82 

• 
+20V +20V #20V +20V 

R22 FCRI 1 C3 C4 .L 
47K T 82 82 

S R20 R2I 
7 100K 3000 

S R24 
3000 

S R37 
100K 

R23 R65 ..-- C6 R50 
100K 

CRI6 CR17 
XCRI2 WCRI3 R63 

160T 68K 
R64 

XCRI8 2000-180 47K 100K 

#20V 

05212-0-24 
5 

6 

BCD 
OUTPUT A 

TO JI I 

7 9 

BCD 
OUTPUT B 

TO JI 1 

II 12 14 
♦ 

BCD 
OUTPUT D 

TO JI I 

COPYRIGHT 1967 BY HEWLETT-PACKARD COMPANY 13 

BCD 
OUTPUT C 

TO JI I 

NC SIGNAL 
INPUT 

RESET 
INPUT 

FROM 423(8) 

+ 20V 
FROM A6(8) 

-/5V 
FROM A7(I3) 

Figure 7-9. A10-A15 Decimal Counter (05212-6016) 
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V17 DS4A VIG 
VIM 
VIF DS4B 
VIB 

\,,I, DS2B 

VII. 
VIN 

VIE 
VIA 
VIC  

VID 
VIQ 

VIN 
VIJ DSIA 

VIK 
VIS 

0S3B 

DS2A 

DS3A 

DSIB 

02 COLLECTOR —+1 0 2 3 4 1 5 6 7 1 8 1 9 1 0 

INPUT TO 03-04 —+ 

Q4 COLLECTOR —+ 

8V 

INPUT TO 05,06,08—* : 5V , , 
i 

 .  
Q6 COLLECTOR —0. 

INPUT TO 07 —11. L. L. ' ' 1..._4V 

08 COLLECTOR —10. 
OUTPUT AT PIN 10  

(AFTER CLIPPING B !-- 
DIFFERENTIATING) 

Q7 COLLECTOR —10 L 
, 

FEEDBACK TO 04-06-10 i 
I 

, 
AND OUTPUT AT PINS 

05212 -D-27 

Model 5245L 

NOTES 

I UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS, 
CAPACITANCE IN PICOFARADS 

2 REFERENCE DESIGNATIONS IN PARENTHESES 
INDICATE LIGHT DESIGNATION FOR DSI -DS4, 
LIGHT SOURCE IS NOTED NEAR EACH VI SECTION 

3 FOR DSI-DS4, SECTION A LIGHTS 
ON "I", SECTION 51 LIGHTS ON "0" 

4 FILLED SQUARE (111 1 INDICATES CONDUCTING 
ELEMENT FOR DECIMAL "0" (BCD "0000") 

ORN 

BLU 

BLK 

RED 

GY 

WHT 

VIO 

BRN 

YEL 

GRN 

TRUTH TABLE 

DIGIT 
4 LINE CODE 

(O=-,1=+) 

RELEVANT STAGES 

VI 
BINARY 

DCB A DCB A 

0 0 0 0 0 HPS 

I 0 0 0 I DMR wow 

2 0 0 I 0 FNS 

3 0 0 I I BLR 

NMI 4 0 I I 0 KQT 

5 0 I I I JQT 

6 I I 0 0 GPS IAA 

7 I I 0 I CMR 11 

8 I I I 0 ENS IMM\ 

9 1 I I I ALRII 

PHYSICAL LAYOUT 

(PLATE 040-3) 

A CONNECTION TO B. LAMP PHOTOCELL 
R2, VI MATRIX 

WAVEFORMS 

REFERENCE 
DESIGNATIONS 

A10 - AI5 

CI -15 
CRI -18 
DSI - 4,6 
QI -8 
RI - 65 

DELETED 
DS5 
R3,4,5 

02349-3 



C8 C9 CII C12 
RI5 R16 R60 

Q5 08 07 
Q6 OE 
R42 R53 R56 
R14 R46 R57 
R4 R44 
R47 R43 R54 
R50 R40 R61 
R45 R58 R51 
CR12 R55 CRI4 

CR13 R62 C13  
R41 R64 3 

CIO R48 R52 

R30 
R59
R26 C7 R37 RI8 

R34 
CR11 LI 

R39 R63 R35 
R36 CR10 R24 
R33 R2I CR9 

R32 C4 R23 
R29 R25 R22 
R3I R20 R28 
R38 R27 RI9 

Q3 Q4 01 Q2 

C6 CS C3 C2 
(0 4.0 re)  

at X X -- NCr2 ° 
E2 U UU UX X 0 VU 0 cc 

cr 

R8 R7 R6 R9 

C8 C9 C11 C12 
R15 R16 R60 

05 08 
Q6 07 

R42 R53 R56 
R14 R46 R57 
R49 R44 
R47 R43 R54 
R50 R40 R61 

R45 R58 R51 
CR12 R55 CR14 

CR13 R62 C13  
R41 R64 C1 

C10 R48 R52 
R 

R30 
59 

 
C7 R26 

R37 R18 
R34 

L1 CR11 
R39 R63 R35 

R36 CR10 R24 

R33 
R21 R23 

R32 
C4 CR9 

R29 R25 R28 
R31 R20 R22 
R38 R27 R19 

03 04 01 Q2 

C6 C5 C3 C2 

R12 CR6 CR5 R11 CR3 CR8 
CR7 CR4 R13 CR1 CR2 R10 

R8 R7 

IM 

15 

R17 

R1 

15 

R9 

R2 

+1248 -1248 

A10-A14 

Section VII Model 5245L 

Figure 7-10 

02349-1 
05245-4-42 
05201-4-21 
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- 130V 

TRANSFER 
INPUT 

- I5V 

SIGNAL 
INPUT 

NC 

+ 20V 

RESET 
INPUT 

+1248 BCD ( 05212 - 6002) SERIES 415 OPTION 02 
A10 - 414 DECIMAL  COUNTER ASSEMBLY  -1248 BCD ( 05212 - 6003) SERIES 415 OPTION 03 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

VIT 

D 

Section VII 
Figure 7-10 

+ 170V 4 

RI DSE DIGITAL INDICATOR 
47K 

+ 20V 

/""7 
VID 

B 
VIK 

VIP 

B 

VIR 

A 

VI PHOTO CONDUCTOR PLATE 
 -1 

DS2A R7 DS2B DS3A R8 DS3B DS4A R9 DS4B 
NE-81 390K NE-81 NE -81 390K El NE -81 NE-81 390K NE -81 
(VIC,E,N) ■ (VI D, F, P) (VIG,J,L) ( VIH,K,M) (VIS) ■ (VIT) 

DSIA 
NE- 81 
(VIA,O) 

R6 

390K • (j 8 \l-B11R 

DSIB 

D PI  +5 A B 

C13 

CR I I CR2 
0 ILIF 

5 

RI RI3 RI4 
56K

2 
56K j 56K 

RI7 
56K R62 

7500 

RIO 
56K R 64 

43K 15 

R37 R41 
7500 7500 

R26 R30 
7500 7500 

R59 t R18 
j 7500 CR 14 7500 SIGNAL 

10, OUTPUT 
TO NEXT 
DCA 

BINARY D ,- BINARY A ,- BINARY 8 BINARY C 

2 
18500 -0062 _ 18500-0062 - R42 +18500 -0062 

43K 

185006  -0062 
Q 

1850-0062 
R53 + 
43K I 111 

Q8 
1850 -0062 _ 

QI 
17-41'f ^19 

+1850-0062 

T`0 
 43K I El 

R49 c ICI I 
43K 

H9 
o T 200 

R20 ,t 
10K 

R56 
180 

R55 R58 
3900 3900 

CRIOM CI 
110 

K  
t R63 
j 4700 

CR 13 I CR III C R 12 I R32 
47K ,1". CR 91E.  

R21 L + + +0-- - _ 
47K + 12488CD -12488CD +20V 

m 
12 

+1248 BCD -1248 BCD 

R57* * 
100 K 

9 

BCD OUTPUT 
8 

13 

BCD OUTPUT 
C 

14 

BCD OUTPUT 
D 

05245 -D-53 
BCD 

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 

Figure 7-10. A10-A14 Decimal Counter (05212-6002, 6003) 
Option 02, 03 
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A10 - AI4 

C I - 13 
CR I - 14 
DSI - 6 
L I 
O I - 8 
R I - 64 
✓ I 

REFERENCE DESIGNATIONS 

OMITTED: DS5 
R3 - 5 

01 COLLECTOR 

INPUT TO 03-04 

Q3 COLLECTOR 

INPUT TO 05 - 06 

05 COLLECTOR 

INPUT TO Q7 

FEEDAHEAD FROM 
01 COLLECTOR TO 
08 BASE 

COLLECTOR Q7 
OUTPUT AND BIAS 
TO DIODE IN 03-04 
INPUT CIRCUIT 

r 

Model 5245L 

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 "0" 

4. FILLED SQUARE (U ) INDICATES CONDUCTING 
ELEMENT FOR DECIMAL "0" ( BCD "0000") 

5 OUTPUT CODE: 
OPTION 02: I = + I8V, 0 = - 8V 
OPTION 03: I -8V, 0 = + I8V 

6 THE 05212 -6002 DCA'S ARE USED IN OPTION 
02 INSTRUMENTS. THE 05212 - 6003 DCA'S 
ARE USED IN OPTION 03 INSTRUMENTS. THIS 
SCHEMATIC IS FOR BOTH DCA'S. THE ASSEMBLIES 
ARE IDENTICAL WITH ONE EXCEPTION. THE 
OPTION 02 DCA'S (05212 -6002) WITH A "1" 
STATE POSITIVE BCD OUTPUT HAVE RESISTORS 
MARKED WITH A DOUBLE ASTERISK (**) 
CONNECTED TO COLLECTORS AS SHOWN BY 
- + - + - LINES. THE OPTION 03 OCA'S 
(05212- 6003) WITH A "I" STATE NEGATIVE 
BCD OUTPUT HAVE THESE RESISTORS CONNECTED 
TO OPPOSITE COLLECTORS AS SHOWN BY 
- - - - - LINE. 

TRUTH TABLE 

DIGIT 
4 LINE CODE 

RELEVANT STAGES 

V 1 
BINARY 

D C B A D C B A 

0 0 0 0 0 KPRT 

I 0 0 0 I FMQT 

2 0 0 I 0 HNRT 

3 0 0 I I EMQT 

4 0 I 0 0 JPRT 

5 0 I 0 I DLQT 

6 0 I I 0 GNRT 

7 0 I I I CLOT  

8 I 0 0 0 BS ...., 

9 I 0 0 I AS 

WAVEFORMS 

05245 -D -52 

02349-1 



R23 
R48 

CR6 06 CR17 
R15 C6 R47 

R31 R46 

R30 CR16 
C5 845 

R14 
R64 

CR15 R63 CR5 05  R44 
R22 R43 
R21 C12 R62 

CR4 04 
CR14 R61 

R13 
R42 

C4 CR13 
R29 R41 
R28 CR12 

R12 C3 R40 

CR3 03 C11 

R20 
R39 R60 

CR11 

R19 R38 C16 

CR2 R59 

R11 
02 R37 R58 

C2 CR10 

R R36 
CR21 

27  
R26 R35 

R57 

R10 C1 
CR9 C15 

CR1 
111 834 C14 856 

CIO CR20 
R18 C9 R55 

R9 R7 R8 

A16 

1 

Rh 

R6 

R25 
CR8 08 
R17 C8 

R33 

CR7 07 
R16 

Cl
R32 

R24 

R54 
CR19 
R53 
R52 
R51 
R50 
R49 

CR18 
C13 

R65 
C17 15 

Section VII Model 5245L 
Figure 7-11 

7-20 02349-2 
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Section VII 
Figure 7-11 

AI6 5MHz DECIMAL COUNTER ASSEMBLY (05232-6010) 

DS6 +170V  
FROM A6(12) I 

4•••• 
R 1 

47K 
02 08 • 0 0 05 

II 13 12 10 
SI.04  
R2C 

270K 

—NA/s.—• 
R2D 
270K 

-W5-24 

R70K 
2E 2R 

70K  
2 F 

2  
R2A R2B 

270K 
R 2G R2 H 

270K 
R2 J 
270K R2 K 

270K 
V54. 

270K 270I< 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

+ 20 V  
FROM A6(8) E 1 >4\ +20V 

VIA 

D  

NI" 

VIC 
D  

VIB 

C 
VI 

D 
VIE 

D  

\NI 

VI F 

C 
VI I-1 VIG 

C  
V IK 

A 

VIL 
B 

VIM 
B 

VIN 
B 

VIP 
B 

VIQ 

VI R 
A 

VIS VIT 
III/  C 

VI PHOTO CONDUCTOR PLATE] L 

- 130V  
FROM A6(15) DS IB 

NE-8I 
(VIK,S) 

DS IA 
■ R6 NE-8I 

390K (VIJ,R) 

DS2B 
NE-81 

(VIM, P) 

DS2A 
NE-8I 

(VIL, N) 

DS3B DS 3A 
NE-8I R8 NE -81 

(VID,Q) 390K (VIA,C E) 

DS 4B 
NE-8I 

(VI B, F, H) 

DS 4A 
NE-81 

(VI G, T) 
• 

R7 R9 
390K 390K 

T, E* A 
B 

TRANSFER  5 
INPUT 

FROM A3SIE 
(R-8 I/2) 

-15V -I5V -I5V - I5V -I5V -I5V -15V -I5V • 

RIB # 'AECR I t RIO 
1800 ?' 56K 

R20 
2200.` 

RI2 
56K 

t -A- RI3 R2I CR4 
?•56K 2700 

RI I R19 R22 R23 R24 t 
2700 27007` 

t R16 
56K 

R17tt  CR8 .3[ t R25 
56K 2700 

CR 2X XCR3 WCR7 56K 1800 2700 

•  
BINARY A BINARY B BINARY C 0 

OUTPUT 
Al5 TO 
414 (7) 
416 TO 
415 (7) 

•  

R33 I C8 C 1 R26 R27 JC2 
16K 161< —17 

C7 R32 C3 R28 R29 C4 
47 I6K 16K 47 — 17 110 16K 16K X47 

•  •  Q2 
1853-0034 

Q3 
1853-0034 

Q4 
1853-0034 

01 
1853 -0034 

Q7 Q8 
1853-0034 1853-0034 

• • • 
1R38 470 XCRI I # R39 C11 tR40 -A- 100 „.... 

—20007.3900 CIR12 - 
R41 -A- 
I K •ACRI3 7.'3900 

tR42 

I
R6I t R62 
27K 1.100K 

R35 {R36 
3900 ?•18 K 

CIO t R34 
20007'100 

37 C13 Cl2 R43 R44 CRI5 R45  CRI6 R46 R47 IcRI7 
56 110 470 3900 18K 3900 R48 

100K 

cm8 *R49 tR50 R5I 
3900 ?"18K ?I000 

R52 R53 XCRI9 
110 3900 

R54 
?..1001< WCR9 XCRIO CRI4 27 — 47 3900 

• 
+20V +20V +20V +20V +20V + 20V +20V +20V +20V +20V 

+20V 

• 
R63 t R64 
12 K ). 3000 

CI5 _CI6 t R60 
7.1100 R55 WCR20$ R36 1000 , 3600 

C14 t R57 XCR2I :1.3600 
R58 R59 

?•100K 
CI7 

39K 1000 56 39 39 56 

-I5V - I5V 
-I5V 

12 RESET 
INPUT 

FROM A23 (8) 
15 4 

13 05245 D -50 

BCD OUTPUT C 
TO JI I 

415 (30) 
416 (28) 

BCD OUTPUT D 
TO J11 

415 (31) 
AI6 (29) 

-I5V 
FROM A7 (13) 

BCD OUTPUT A 
TO JI I 
A15 (5) 
AI6 (3) 

416 NPUT 
FROM 
417(4) 

(A15 NC) 

415 NPUT 
FROM 
416 (10) 

(416 NC) 

BCD OUTPUT B 
TO J11 

415 (6) 
416 (4) COPYRIGHT 1966 BY HEWLETT-PACKARD COMPANY 

Figure 7-11. A16 5 MHz Decimal Counter (05232-6010) 
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VIT 
VIG 

VIM 
VIF 
Vle 

DS4A 

DS4B 

v;r, DS2B 

VVIL 
IN DS2A 

VIE 
vii VIA DS3A 

VIO VIO 033B 

VIR DSIA VIJ 

VIK DSIB vis 

ORN 

BLU 

BLK 

RED 

GY 

WHT 

VIO 

BRN 

YEL 

GRN 

PHYSICAL LAYOUT 

(PLATE 040-3) 

A. CONNECTION TO B. LAMP PHOTOCELL 
R2, VI MATRIX 

TIE 
POINT 

R2 
COMMON 

ANCHOR 
(NC) 

VI 
COMMON 

(GRN) 

TRUTH TABLE 

DIGIT 
4 LINE CODE 

0.--,I=+) 

RELEVANT STAGES 

VI 
BINARY 

DCB A DCB A 

0 0 0 0 0 HPS mio ' 

I 0 0 0 I DMR 

2 0 0 I 0 FNS 

3 0 0 I I BLR 

4 0 I I 0 KQT 

5 0 I I I JOT 

6 I I 0 0 GPS 

7 IIOICMRI 

8 I I I 0 ENS IMS 

9 I I I I ALR 

01 COLLECTOR 

INPUT TO 03-Q4 

03 COLLECTOR 

—, 0 I 2 3 4 5 6 7 8 9 0 

8 V 
i I i i i 

, 

INPUT TO 05,06,07-10 1 i 5V 

05 COLLECTOR r 
INPUT TO Q8 L av 

07 COLLECTOR —P 
OUTPUT AT PIN 4  

(AFTER CLIPPING a 
DIFFERENTIATING) 

08 COLLECTOR —0,  

FEEDBACK TO Q3 06—
AND OUTPUT AT PIN 5 

Model 5245L 

NOTES 

I UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS, 
CAPACITANCE IN PICOFARADS 

2. FILLED SQUARE (I. INDICATES CONDUCTING 
ELEMENT FOR DECIMAL "0" (BCD "0000"); 
FOR DSI-DS4, SECTION "A" LIGHTS ON "I" 
SECTION "B" LIGHTS ON "0" 

REFERENCE 
DESIGNATIONS 

415 (416) 

C 1-17 
CRI-21 
DSI-6 
0 1-8 
R 1-65 
VI 

DELETED' 
DS5 
R3-5 

WAVEFORMS 

05245-D-5I 

02 349 -2 



R25 CR17 

R  C24 R8 C8 
R33 

08 
ci3 R54

55 
R 
R53 

R32 
R23 C7 
CR7 
R22 
R21 

07 

R52 

CRI6 R51 
R50 

012 
R49 

R6
R687 

R66 
CR23 

R65 
R64 

15 

CR6  06 R48 CR22 
R20 C6 

R30 
RI9 C5 

CRI5 
R47 
R46 
R45 

R63 
R62 

CR21 
CR5 CR14 444 
RI8 (1.-1  CII 
RI7 R43 CI7 

CR4 04 R4 
RI6 C4 CRI2 3 R6I 

R29 
R28 

R4I 
R40 016 

R15 C3 439 
CR3 03 CRI2 
RI4 

RI3 
CR2 

CRII 
R38 
CIO 

R59
R60 

R58 
CR2 0 

R12 C2 02 R37 CR5 
R27 CR10 CI4 
R26 R36 CRI9 

RII CI CR9 CRI8 
RI 

RIO 
CR34 

01 R35 R57 R56 RI 

R8 C9 R7 R6 R9 

RcR2R2358 c7 08 
R24 ca C13 

R33 

RR9C555R31216 R6

R68 
R32 467 

6 

CRRR2227 R65 
1 

07 C12 R50 
CR23 

CRR290 C6 06cR
4498

15 

R CR64 
22 

CR5 
RI8 

R

RC4444R3

7

54
14 

R46 

RI9 CRR53391 

05 cli 

CR4 04 
Rc4R213 

CRI671 
RI7 

RI6 C4 

428 

441 
R40 C16 

CR5 
RI C3 Q3 

439 
CR12 _ 3 

4I3 

CRI1 PR65U8 
R38 R59 

RI4 

CRI7 
R55 
R54 

R662 
R3 

CR21 

15 

R9 

CR2

RII C26 

I 02 CIO 

R35 R57 

C14CR20 
R12 C2 

R36 R37 

CR20 

R27 CRI9 
R CR9 CR18 

RIO 
CRI 01 R34 R56 RI 

 
R8 C9R7 R6 

DS6 

+1248 -1248 

A15, A16 

Section VII Model 5245L 

Figure 7-12 

02349-2 
06246-4-6 
05246-A-10 
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Section VII 
Figure 7-12 

+1248 (05232 -6014) 
A15 A16 5MHz DECIMAL  COUNTER ASSEMBLY  -1248 (05232 -6012) 

RI DS6 DIGITAL INDICATOR 47K 

+20V 

R2F 
270K 

► VID 74c

B 

)04 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

VIK 

C 

VIP 

B 

VIR 

A 

VIT 

D 

1— V 1 PHOTO CONDUCTOR PLATE 
J 

DSIB 
NE-8I 
(V113, R) 

DS2A 
NE -81 
(VIC,E,N) 

1R7 
390K 

DS28 
NE-81 
(VID,F,P) 

DS3A 
NE-81 
(VIG,J,L) 

41T 
RANSFER 5 
INPUT 

1R8 
390K 

DSIA 
NE-8I 
(VIA, 0) 

A  6 C  

DS38 
NE-81 
(VIH,K,M) 

R6 
390K 

DS 4A 
NE- 81 
(V IS) 

R9 
390K 

DS4B 
NE -81 
(VIT) 

D 

+170V 

-/30V 

tRIO 
2200 

t R19 
56K 

51,(* CR2X  
R13 R14 
1800 2700  2700 

918 
3900  

R21 R22 
3900 2200 

t 823 
‘56K 

10 
OUTPUT 

BINARY D 

C5 C6 
27 27 

R30 R31 
27K 27K 

CI C2 
22 22 

R26 R27 
16K 16K 

QI Q2 
1853-0034 1853-0034 

Q3 
1853-0034 

Q4 
1853 -0034 

Q5 Q6 
1853-0034 1853-0034 

/— BINARY A B I NARY B /—BINARY C 

IC9 t R34 

T2000:100 

• 

.54t3R33SoiCR9 t R39 tR40 
7100K 7'47 

t R42 
7.22K CR44 t R45 

3900 :*1000 

27 
t R49 
7..100K 

—  2000 
R53 
1000 

R46 g:joxcR, 5 t R48 
47 1.22K 4R75g XCR16 R54 t R55 

47 75600 

/-R56 
3600. 

+ — + 

ICRI8 

+ + + + + + 

BCD 
OUTPUT 

A 

6 7 

NC INPUT 

8 9 

BCD 
OUTPUT 

B 

R67 t R68 
27K 7100K 

05232 - D - 41 
12 

RESET 
INPUT 

Figure 7-12. A15, A16 Decimal Counter (05232-6014, 6012) 
Option 02, 03 

7-23/7-24 

+20V BCD 
OUTPUT 

C 

13 14 15 

BCD -/5V 
OUTPUT 

D 



REFERENCE 
DESIGNATIONS 

A15, AI6 

C I - 17 
CR 1 - 23 
DSI - 6 

I - 8 
R 1 - 68 
V I 

OMITTED: DS5 
R3-5 

Q2 COLLECTOR 10 I  I I  2 I  3 1  4 1  5 1 6 7 

INPUT TO Q3-04 

04 COLLECTOR 

INPUT TO Q5 -Q6 

Q6 COLLECTOR 

INPUT TO Q8 

FEEDAHEAD FROM 
02 COLLECTOR TO 
07 BASE 

COLLECTOR Q8 
OUTPUT AND BIAS 
TO DIODE IN Q3-04 
INPUT CIRCUIT 

1 8 1 9 1 0 

Model 5245L 

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 DS! - DS4, SECTION A LIGHTS ON " I" , 
SECTION B LIGHTS ON "0" 

4. FILLED SQUARE ( ) INDICATES CONDUCTING 
ELEMENT FOR DECIMAL "0" ( BCD "0000") 

5 OUTPUT CODE: 
OPTION 02: I. +I8V, 0.-8V 
OPTION 03. I=-8V, O. +I8V 

6. THE 05232-6002 DCA'S ARE USED IN OPTION 02 
INSTRUMENTS ("I" STATE POSITIVE BCD OUTPUT). 
THE 05232-6003 DCA'S ARE USED IN OPTION 03 
INSTRUMENTS ("I" STATE NEGATIVE BCD OUTPUT). 
THIS SCHEMATIC IS FOR BOTH DC4S. 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 
(05232-6003) HAVE THESE RESISTORS CONNECTED 
TO OPPOSITE COLLECTORS AS SHOWN BY-----
LINES. 

TRUTH TABLE 

DIGIT 
4 LINE CODE 

RELEVANT STAGES 

VI 

BINARY 

DCB A DCB A 

0 0 0 0 0 KPRT 

I 0 0 0 1 FMOT 

2 0 0 I 0 HNRT 

3 0 0 I I EMOT 

4 0 I 0 0 JPRT  

5 0 I 0 I DLQT 

GNRT  6 0 I I 0 
7 0 I I I CLOT  

8 I 0 0 0 BS 

9 I 0 0 1 AS 

WAVEFORMS 

05245-0-54 

02349-2 



Section VII 
Figure 7-13 

Al7 DECIMAL COUNTER ASSEMBLY (5245A-65C) 

6 -I5V 

Q13 
2N709 
GATE C 

(CONDUCTS AT 4) 

OV -6V QIO 
2N2455 

EMIT FOL R60 R59 
91 750 

2 2 4 6 8 0 6V 

Q)2 -6V 
2N709 
GATE B 

(CONDUCTS AT 2,8) iR 57 
750 

R6I 
100 

C25• ---Ws•--1-0. IIV 

C26 
—C29 T.01/JF 

01/JF 

CRI8 

NOTES I QI I -6V 
2N709 
GATE B R56 

(CONDUCTS AT 6,0) 750 

OV CR19 1 UNLESS OTHERWISE INDICATED 
RESISTANCE IN OHMS 
CAPACITANCE IN PICOFARADS 
INDUCTANCE IN MICROHENRIES -I5V 

FROM 
2 FILLED SQUARE ID INDICATES A7(13) 

CONDUCTING TRANSISTOR 
FOLLOWING RESET (BCD.0000) 

("14 R58 
430 

C24 C23 9 • ►  I5V 390 

I
C13 

390 - IIV 

TC27 

CR20 
.010F -I4V 

-IIV R62 
68 C28 

T .011/F 

- I IV 

10 (iF 
C22 

CR16 390 R54 
560 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

CR17 -IIV 

-6V 

RI 
510 

(COND AT GATE 
2,4,6,8,0) .) 

R55 
430 

- IIV -IIV (COND AT GATE A 

INPUT 
FROM 

A2I(29) 
(MAIN 
GATE) 

1000 
C2 1,3,5,77 

13 L6 L7 
.47 .47 1  

-IIV 
CR2 CR5 

co 
-6V R29 R34 

240 240 CI7 
30 

R26 R27 
220 100 T -IIV -I4V 

- 6V --Aisn.--• 
R2 

4700 
REFERENCE 

DESIGNATIONS 
R9 

4700 - I5V 
NO 

PREFIX 
PREFIX 

AI7 

C11-13,15 

R8 

CI-29 
CRI-20 
LI-9 
QI-13 
RI-62 

—I IV L5 
re▪  ) R5I 3 3 -IIV -IIV • -IIV 

R16 
330 

470 

R35 CI51 
1000 22 T  IC12 R30 T22  1000 

OUTPUT 
TO 

4 416(8) 

R45 
LI L3 
.47 .47 

co 
R41 330 R28 R20 NEG TRANSITION 

AT 0 470 330 240 
Q9 CII 

•
—••
• 6,0-, 7 

# CR12 

Cl ..•-• C3 RIO 150 R3 1850- 
0158 
AMPL 

150 

CR13 

200 C21 200 
82 

R52 
510 R53 

4.7 
Q7 Q8 

I-C18 R42 2N709 2N709 R46 
T 15 1800 C C 1800 

•  

C201 

'5  T 
ICI3 R36 1C16 

OV 

1C8 RI7 
15 1800 60 820 

5 
R3I 2N 09 709 

4 
2NQ709 R2I 

B 1800 

Q3 
2N709 

B  
2N

Q2
709 RI I C6 
4 1200 22 

QI 
C4 R4 2N709 

•-•-•22 1200 A 

OV °D. CIO 
820 T60 15 

COPYRIGHT 1965 BY HEWLETT — PACKARD COMPANY 

U 

0 078 
2000 

CR14 CR9 

• 14  
R15 vw 

2200 

-I4V -I4V 

CR4 

2700 
R48  
470 

R47 CR15 R22 CRIO R23 
2700 CRI 1 >2200 

R40 R43 R37 R32 CR6 RI8 R12 R6 R5 470 2200 3000 3000 2700 330 2000 330 

ICI4 
-I5V —I5V -I5V -I4V-I4V - I5V -I5V -I5V -I5V - I5V L9 L8 ,TCR3 CR7 L4 L2 CI9 C R44 R33 3.3 C9 R19 3.3 1.0 10 R7 C5 270 751 T270 51 51 680 

1 
-I4V -I4V 

33 270 

-I5V - I5V -I4V -I4V -I5V -I4V -I4V -I5V 

"— FLIP-FLOP C "—FLIP-FLOP 8—'1 FLIP-FLOP D FLIP-FLOP A 

t R50 
10K 

R39 t R2 
710K5 

-I5V R14 
?I0K 

10K 
S R38 
71600 

t R49 
?• 2000 

t R24 
72000 XCRI t R13 

CI 72000 
1000 

A2SIA • 14  
(R-3I/2) CII NC 

— —  iE...12TiEPOINT 
v

I5 

BCD OUTPUT A 
DCA RESET  
PULSE FROM TO 4I8(12)  
A23 (8) 

-) 
NC 

5 BCD OUTPUT  
D TO AI8 (15) R8 

620 

TIE POINT 
C12 BCD OUTPUT C 

TO AI8(14) 
A5SIA ( F-8) 

BCD OUTPUT B 
TO AI8(13) 

.01OF 05245-O-II ABC 05245 -0 -12ABCOE 

Figure 7-13. Al? Decimal Counter 

7-25/7-26 



C C6 

RI I R13 

Q2 
R3 

R8 
CR6 

R7 CR7 

C5 R14 

R6 CR4 

01 CR3 

R4 RIO 

C4 L3 

CIO 
R21 R25 

Q3 R20 R23 012 

C9 
RI9 
R18 CR9 C22 

CR8 RI5 R56 

C28 

CR10 
R22 CRI I 

CR17 011 

CRIB R55 
RI6 R26 
Cl' 

R24 R60 
R34 R  L7 59 
R39 

C 
R31 

12 
 

R3 
C13 

R270 
C26 

 CR12 

R28 L5 C25  

R29 L6 R6I 

C17 
R38 

 
CR13 R58  
R45 L8 

CR19 

CR14 
C24 

R40 
R50 

R48 
CR15 L9 
CR16 

R62 
R41 

CR20 

CRI R42 R49 
CI8 

A17 

LI 

RI2 

L4 
CI 

R5 

L2 
C3 

CR5 

C23 

,010.0e0y 

CR2 
R2 

C2 

010 

R9 

RI 

R51 
C27 

15 

Q4 
R2I 
CIO 

CI5 
R35 

05 

R32 
R33 

CI4 
R37 

Q6 
R36 

C16 

C20 
R46 

07 

R43 

R44 
CI9 
R47 

Q8 

013 

R54 

R53 

C29 

R52 

09 

R51 

C21 

Model 5245L 

02 349 -2 
05205-4-3 



01 COLLECTOR 

INPUT TO 03-Q4 ---10 

03 COLLECTOR --• 

INPUT TO 05,06,Q7—+ 

05 COLLECTOR --• 

INPUT TO 08 

0 I I 2 3  4 5  6 7 8 9 0 
; 1 1 1. 

v 

07 COLLECTOR —I  
OUTPUT AT PIN 4 1„.._  

(AFTER CLIPPING Et 
DIFFERENTIATING) 

08 COLLECTOR —IP 

FEEDBACK TO 03-06—• 
AND OUTPUT AT PIN 5 

;5V 

1  
4V 

1 
I 

b 

L_ 

Z,11 TB DS4A 

v
VM

oe V,F DS4B 

DS2B 

viN DS2A 

DS3A 

DS38 

via 
DSIA 

vis DSIB 

Section VII 
Figure 7-14 

A 18 READOUT ASSY (5245L-48) SERIES 604 (NOTE I) WAVEFORMS 
RI 

47K 
Vvl

ENIMmo 

98 

+170V 
4 +170V DS6 ( DIGITAL INDICATOR ► + 170V 

FROM A6 (12) 
6 

+20V --1-0-+20V 
FROM A6(8)1 

-I5V 
7  

I5V 
FROM A7(13) 

-130V I 130V 
FROM A6 

(15) 

• o 09 03 97 01 04 02 95 6 
R2 A R 2B 

+ 2 0 V —Ntiv--• + 2 0 V 
270K 270K 

R 2C 
+ 

270K 

R2 D 
+ 2 0 V—Ws.--• 

270K 

R E 
+20 V--A/Vt,--• 

270K 

R2 F R 2 G R 2 H R2J 
+ 20 V --NAA,--• + 2 OV—W..--• + 20 V --W0-41 + 20 V —NAN—B0 R 2K 

270K 270K 270K 270K 270K 
+20V W 

VIE C) VI F VIA 

D 
VI 13 

C 
VIC VID VIG 

C 
VIJ 

A 

$V1

D 
0 

VIT 

VIK 

VIL 

B 
VIM 

B 
VIP 

VIR 

A 
VI S 

VI PHOTO CONDUCTOR PLATE 
-130V  _J 

-130V -130V -130V -130V 
R6 R9 R7 R8 DS4A 

NE-8I 
(VIG,T) 

PHYSICAL LAYOUT DS3B 
NE-81 

( VID,Q) 

DS4B 
NE-81 U 
V1B,F, H ) 

C + 

DSIB 
NE-81 
(VIK,S ) 

A 411' 

DSIA 
N E-81 

(V1J,R)_, 

DS2A 
NE-8I 

(V1L,N) 

DS2B 
NE-81 • 

(VIM, P) 

B1100 

DS3A 
NE-81 

(VIA,C,E) 

*0 

390K 390K 390K 390K 
B LAMP PHOTOCELL 

MATRIX 
A CONNECTION TO 

R2, VI • c 
CRI CR2 CR6 CR3 CR4 CR8 CR5 CR7 C 

C 

8 

B 

0 

D 

A 

A 

ORN 

BLU 

BLK 

RED 

GY 

WHT 

VIO 

BRN 

GRN 

YEL 

TIE 
POINT 5 

TRANSFER  
INPUT 
FROM 

A3S1E(R-8 1/2 ) 1RI2 
56K 

+20V 

RI6 
56K 

R2 
COMMON 

RIO 
56K 

R11 R17 RI3 RI4 
56K 

RI5 
56K 56K 56K 56K 

+20V +20V +20V +20V + 20V +20V + 20V 

R48 t 
7500 

R19 R24 
7500;. 

R27 R32 R35 { R43 
7500 

R40 
7500 7500 7500 7500 7500 

ANCHOR 
(NC) 

02 
03 

R28 

1854-0003 

R20 
01 150K 

1854-0003  

04 06 
1854-0003 

5— 

R36 08 
1854- 0003 I 

R44 
150K 
NN/t. 

VI 
COMMON 

(GRN) 

05 1854-0003 07 
1854-0003 •  

150K 1854-0003 150 IC 
1854-0003 •  

DIGIT 
4 LINE CODE 
(0. -,1. + ) 

RELEVANT STAGES 

V I 
AMPLIFIER 

DCB A DCB A 

0 0 0 0 0 H PS 

I 0 0 0 I DM R IIIIMI 

2 0 0 1 0 FNS 

3 0 0 I I BLR 
KQT 

JOT 

WISMIIMI' 4 0 I I 0 

5 0 I I I 

6 I I 0 0 GPS 

7 I I 0 I CM R MI 

8 I I 1 0 ENS MI 

9 IIIIALRII 

1R34 
2000 

R2I 826 R3 R 18 R29 R45 
5IK 

-I5V 

AMPLIFIER C 

R42 
51K 2000 51K 4 2000 51K 2000 

-15V -I5V 

AMPLIFIER A 
-I5V -15V -I5V 

AMPLIFIER B 
-I5V -I5V 

AMPLIFIER D 

IR22 /R46 R30 R38 
68 91 91 91 

-15V -I5V -I5V -I5V 

4 R33 
C 100K 

R25 
IOOK 

{ R41 
100K 

R49 
100K 

10!  

BCD 
OUTPUT 
C 

TO JII (26) 

14 

INPUT C  
FROM A17 (1 ) 

12 

INPUT 

A 
FROM A17(15) 

NOTES 

I REFERENCE DESIGNATIONS WITHIN READ-
OUT ASSEMBLY ARE INCOMPLETE; TO 
FORM COMPLETE REFERENCE DESIGNATION, 
ADD ASSEMBLY DESIGNATION A18 AS PREFIX 
TO INDICATED DESIGNATION. 

e, 13 

BCD INPUT B 
OUTPUT FROM A17(5) 

A 
TO JII(I) 

3 REFERENCE DESIGNATIONS IN PARENTHESES 
INDICATE LIGHT DESTINATION FOR DSI- DS4; 
LIGHT SOURCE IS NOTED NEAR EA CH VI 
SECTION. 

9, 15 

INPUT!) 
FROM A17(3) 

BCD 
OUTPUT 
D 

TO J 11(27) 

BCD 
OUTPUT 
B 

TO JI I (2) 

REFERENCE DESIGNATIONS COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 
4 FILLED SQUARE (U) INDICATES CONDUCTING 

ELEMENT FOR DECIMAL "0" (BCD " 0000" ). Z. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFAR ADS CR I - 9 

DSI - 6 
01 — 8 
RI - 49 
VI 

05245 -O 27ABC 

OMITTED: 
DS5 
R 3-5,23,31,39,47 

Figure 7-14. A18 Readout 

7-27 



R41 R49 R33 R25 

05 07 03 01 

R34 R42 
R38 R46 

R26 R18 
R30 R22 

06 08 04 02 

R36 R28 1 
R44 R20 

R37 
R40 
R35 

R15 

R14 

R45 
R48 
R43 

R17 

816 

R29 
R32 

R27 

R13 
R12 

R21 
R24 
R19 

R11 

R10 

CR8 CR4 CR5 CR2 
CR7 CR3 CR6 CR1 

RI 

0 4A b5413 aS/13 DS A A DS114 SA.  fa 

R2 

Model 5245L 

15 

Al 8 

02349-1 
05245-4-2 



Section VII Model 5245L 
Figure 7-15 

R53 
R74 
R75 

CR17 R55 

R7I CR25 
R62 

Q9 CR24 
R64 

15 

R77 
R51 R73 R70 
R54 R51 R65 

R72 QI0 
869 

R75 
CR13 QII 

CR16 CR14 R68 
CR15 R67 R66 
CR11 CR12 R56 

Q5 07 03 01 

R34 R42 R26 RI8 
R38 R46 R30 R22 
CI 1 
Q6 Q8 Q4 Q2 

R36 R44 R28 R20 
R37 R45 R29 R2I 
R35 R43 R27 R19 
R40 R48 R32 R24 
R15 RI7 RI3 RII 

cr CO (.0 NCO c  r)C — 0 NI 
CG —Ctrt —Crx 
C) ce V CL 0 0 0 0 0 L 0 

RI 
R8 R7 R6 R9 

A18 +1248 

7-28 02349-1 
05295-A-44 



Section VII 
Figure 7-15 

A18 READOUT ASSEMBLY +1248 BCD (05245-6001) SERIES 604 (OPTION 02) 

4 
+170V  

FROM A6(12) RI DS6 (DIGITAL INDICATOR) 
47K 

C 
R2A 

2701( 

• 
2 6 0 5 4 7 

--1- 

x VIA VI B VIC VI D VIE 
S 

R28 R2C R2D R2E R2F R2G R2H R2J R 2K 
+20V —..w,r--.1111 +20V —W.,--• + 20V —.N.A.4..—• +20V —We-0 +20V —Ws.--41 + 20V —VsA..--• + 20V —Wo--• 20V —MA,. +20V 

270K 270K 270K 2701( 270K 

tt 

270K 270K 270K 270K 

D D D A - - - - .. 
VI F VIG VIH 0 VIJ 

+20V 
COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 

- 
VIK 

A 

+20V 
6 . 

20V 
FROM A6(8) 

VIC) 

D 

VIT 

C 

VIN 

B 
VIP 

B 
VIM 

B 7 
- I5V ►  15V 

FROM A7(I3) 

(1)VIR 

A  
VIS 
A VI PHOTO CONDUCTOR PLATE 

REFERENCE DESIGNATIONS WITHIN 
READOUT ASSEMBLY ARE ABBRE-
VIATED; TO FORM COMPLETE 
DESIGNATION, ADD ASSEMBLY 
DESIGNATION 418 AS PREFIX TO 
INDICATED DESIGNATION 

-130V  
FROM A6 (15) 

DSIB 
NE-81 
(VIK,S) 

AMP 

R9 R6 R7 R8 DS3A 
NE-8I 
(VIA,C,E) 

DS 4B 
NE-81 

_ (VIB,F,H) 
D 

DS4A 
NE-8I 
(VIG,T) 

DSIA DS2B 
NE-8I NE-81 111 
(V1J,R) (VIM, P1 

1MA Blk 

DS3B 
NE-81 
(V1D,Q) 

DS2A 
NE-81 
(VIL, N 

• 390K 390K 390K 390K 

+20V 
4IB 

P66 
750K 

8 BCD 
—.... OUTPUT 

E 
TOJII(1) 

CR I CR2 CR3 CR4 CR7 CR8 
TRANSFER 

INPUT  
FROM 

A3SI E ( R-4) 

R56 +20V 
120K 

R17 
7.56K 

RIO R11 RI2 RI3 RI4 R15 RI6 
56K 56K 56K 56K 56K 56K 56K 

+20V +20V +20V 4-20V +20V +20V 
R67 
7500 

QI 
1854 -0003 

BCD 
OUTPUT 

R68 
100K TOJI1(2) 

R43 R48 
7500 7500 

R19 R24 
7.7500 7500 

R27 R32 
7500 7500 

+20V 

R5I +20V 14  
CRII 

47K R72 
27K 
Ss% R65 

7500 +20V 
10 BCD 

. OUTPUT 
G 

TO J11(26) 

CRI2 R52 R69 
47K 100K 

14  
CR13 + 20V 

R531 
47K R74 

27K 
w. 

010 
1854-0003 

14  
CRI4 

+20V • 
Q3 

1854 -0003 •  

+20V +20V 
01 

1854-0003 •  14  
CR15 

V•4. R54 
47K R75 

27K 
R62 R64 

R77 47K 7500 
R20 R28 

R70 150K 1501( 
BCD 

OUTPUT 
H 

TO JII(27) 

INPUT 12 
A 

FROM A17(15) 

100K 18K 1 

+20V Q4 
1854-0003 

Q2 
1854-0003 

CR24 
R2I R29 
51K 511( CR16 R55 

471( S RIB 
2000 

R26  R76 
27K 
"01.A. 

2000 Q7 
1854-0003 

+20V 05 
1854 -0005 

- I5V - I5V 
Q9 

1854-0003 
14  

CR17 R44 R36 -15V -I5V AMPLIFIER A AMPLIFIER B R71 150K 150K 

1R22 
15K 

R30 
08 

1854 -0003 
91 

1854
Q6
-0003 

68 
R45 R37 

511( 

-I5V 

AMPLIFIER D 

51K INPUT 13 
8 

CR25 - I5V - I5V R34 R42 5.6V 
2000 2000 FROM 417(5) -I5V 

INPUT 15 -I5V AMPLIFIER C -I5V 

I R46 

-I5V 
FROM A17(3) CI R38 

91 91 

INPUT 14 

FROM A17(I) 

- I5V -I5V 

05245 -D-2548 

Figure 7-15. A18 Readout (05245-6001) Option 02 
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REFERENCE DESIGNATIONS 

OMITTED: 
CR9, 10, 18-23 
DS5 
R3 -5, 23, 31, 39, 47 

50, 57 - 61, 63 

DELETED: 
R25, 33, 41, 49 

A18 

C I 
CR I - 25 
DSI - 6 
Q I - I I 
R I - 71 
✓ I 

DIGIT 

4 LINE CODE 

(0 = -, I= +1 

RELEVANT STAGES 

V 1 
BINARY 

D C B A D C B A 
0 0 0 0 0 KPRT  

I 0 0 0 I FMOT  
2 0 0 I 0 HNRT  
3 0 0 I I EMU 
4 0 I 0 0 JPRT  
5 0 I 0 I DLQT  

6 0 I I 0 GNRT  
7 0 I I I CLOT 
8 I 0 0 0 BS 

9 I 0 0 I AS 

05 COLLECTOR 

Q I COLLECTOR - 0 1 I 1  2  1 3 1 4 1 5 1 6 7 1 8 1 9 1 0 

INPUT TO 03-04 - 111. 

 

Q3 COLLECTOR 

INPUT TO 05 -06 

  

  

- OP 

      

INPUT TO Q7 

FEEDAHEAD FROM 
01 COLLECTOR TO 
08 BASE 

COLLECTOR Q7 
OUTPUT AND BIAS 
TO DIODE IN 03-Q4 
INPUT CIRCUIT 

-111. 

r 

Model 5245L 

NOTES 
I UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS 

2. REFERENCE DESIGNATIONS IN PARENTHESES 
INDICATE LIGHT DESTINATION FOR DS! - DS4. 
LIGHT SOURCE IS NOTED NEAR EACH VI SECTION. 

3. FOR DSI - DS4, SECTION A LIGHTS ON " I" ; 
SECTION B LIGHTS ON "0" 

4. FILLED SQUARE ( ) INDICATES CONDUCTING 
ELEMENT FOR DECIMAL "0" ( BCD "0000") 

5. OUTPUT CODE: 
OPTION 02: 1= +18V, 0= -8V 

TRUTH TABLE 

WAVEFORMS 

05245 - D - 57 

02 349 -2 



R53 R7I CR19 
R59 R63 
R61 Q9 CRI8 

CR17 R64 
R70 

R52 R58 R65 
R51 

R54 CR13 QIO 
R69 

R55 
R57 QII R60 

CR16 CR14 R68 
CR15 CR12 R66 
CRI 1 R67 R56 

Q5 Q7 Q3 QI 

R34 R42 R26 RI8 
C3 R38 R46 R30 R22 

Q6 Q8 Q4 Q2 

R36 R44 R28 R20 
R37 R45 R29 R21 
R35 R43 R27 R19 
R40 R48 R32 R24 
R15 RI? R13 RII 

ct (.0 t- M, CO 
— cr c 
xo woo croo o 

R8 R7 R6 R9 

R2 

15 

RI 

A18 -1248 

Section VII Model 5245L 
Figure 7-16 
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Section VII 
Figure 7-16 A18 READOUT ASSEMBLY —1248 BCD (05245-6003) SERIES 516 (OPTION 03) 

4 +170V 
FROM A6(12) RI DS6 (DIGITAL INDICATOR) 

47K 

( 0 9 
04)  

ter• 
08 02 06 Moo Q3 07 0 QS 

R2A 
+20V 

270K 

R2B R2C R2D R2E R2F R2G R2H 
+20V —A./00—• +20V—W--111 +20V —We—. +20V +20V --NV \•—• + 20V —0VVS..--1111 + 20V 

270K 270K 270K 270K 270K 270K 270K 

R2K 
+20V —ANS/-11111 +20V —NsAf—• 

270K 270K 
COPYRIGHT 1965 BY HEWLETT—PACKARD COMPANY r— 

VIA 

D 
VIB 

C 
V C VI D 

D 
VIE 

D 
VIF 

C 
VIG VIH VIJ 

A 
VIK 

A 
+20V • +20V 

FROM A6(8) 

— I5V I5V 
FROM A7(13) 

VI L 

B 
VIM VIN 

B 
VIP 

B 
VIC) 

V IT 

C 
V IR 

A VI PHOTO CONDUCTOR PLATE 
VIS 

REFERENCE DESIGNATIONS WITHIN 
READOUT ASSEMBLY ARE ABBRE—
VIATED; TO FORM COMPLETE 
DESIGNATION, ADD ASSEMBLY 
DESIGNATION A18 AS PREFIX TO 
INDICATED DESIGNATION 

—130V 
FROM A6 (15) R6 

DS IA 390K NE-81 
(VIJ,R) 

R7 R8 R9 DSIB 
NE-8I 

I_ (V K,S) 
A* 

DS2B 
NE-8I 

P) 
B 

DS2A 
NE-8I 
(VIL, N ) 

•  DS3B 
NE-8I 
(VID,Q ) 

390K DS3A DS 4B 
NE-8I NE-8I • 

(VIA,C,E) 

S
D 6 10.(vIB,F,H) 

DS4A 
NE-8I 
(VIG,T) 

•  390K •  390K 

411B +20V 
4.0 

R66 
750K CR 1 CR2 CR3 CR4 CR5 CR6 CR7 CR8 TRANSFER 

INPUT  
FROM 

A3SIE (R-8i) 

BCD 
0. OUTPUT 

E 
TO J11(1) 

^1,01.  
R56 
120K 

+20V 
RIO RI I R12 

56K 56 
RI3 R14 

56K 
RI5 RI6 
56K 56K, 

R17 
)56K 56K 56K I  R67 

) 7500 +20V +20V +20V 

R27 
7500 

+20V +20V +20V +20V 

R43 
7500 

+20V 
QI I 

1854-0003 
BCD 

OUTPUT 
F 

TOJII (2) 

R19 
7500 

R24 R35 R40 
7500 7500 

R48 
7500 R68 7500 

100K +20V 

R5I 
47K R57 

27K 

R60 
1 

+20V 
20K  

—15V 
(8755 

7500 

CRI1 

14  
CRI2 

4  
cRi3 

+20V 
10 BCD 

OUTPUT 
G 

TO JI1(26) 
R52 R69 47K R58 

10K 
40.0. 

100K 

+20V 
R61 
100K 

Q10 
1854-0003 

R53 
47K 

—I5V 

CR14 
+20V 

Q I 
1854 —0003 

+20V Q3 
1854 —0003 Shr•  

R28 
150K 

R54 
R20 R64 47K R55 

27K 
CRIS 

CRIB 

150K R70 
100K 

7500 INPUT 12 
A 

FROM A17(15) 
II BCD 

••• OUTPUT 
CRIB Q2 H 521 

5IK 

—I5V 

AMPLIFIER A 

R29 1854-000 TO JI I (27) 51K 
R18 
2000 

R26 
) 2000 

Q5 
1854-0003 

—I5V Q7 
1854-0003 

+20V R59 Q9 10K •  

1© 1854-0003 

R63 —I5V R36 —I5V R44 AMPLIFIER B CR17 1854-0003 100K R7I 150K 150K 
15K 

R22 R30 
—I5V 91 68 Q6 

1854-0003 
Q8 R37 R45 

5IK 

—I5V 

AMPLIFIER C 

INPUT 13 51K —I5V —I5V CR 19 t R34 
)2000 

$ R42 5.6V 2000 FROM AI7(5) —I5V 

AMPLIFIER 0 INPUT 1 5 
D 

FROM AI7(3) 

—I5V —I5V 
—I5V 

05245-1)-42A 

C3 R38 R46 .01UF 91 91 

INPUT 14 

FROM A17(I) 

—15V —15V 

Figure 7-16. A18 Readout (05245-6003) Option 03 
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A18 

C 3 
CR I - 19 
DS I - 6 
O I-11 
R I - 71 
✓ 1 

REFERENCE 
DESIGNATIONS 

OMITTED: 
CR 9, 10 
DS 5 
R3-5, 23, 31, 39, 

47, 50, 62 
DELETED: 

R25, 33, 41, 49 
CI, 2 

DIGIT 
4 LINE CODE 
(0= +, 1=-) 

RELEVANT STAGES 

VI 
BINARY 

D C B A D C B A 

0 0 0 0 0 KPRT 

I 0 0 0 1 FMOT 

2 0 0 1 0 HNRT  

3 0 0 I I EMQT 

4 0 I 0 0 JPRT 

5 010IDLOT 

6 0 I I 0 GNRT 

7 011ICLQT  

8 I 0 0 0 BS -) 

9 I 0 0 I AS 

TRUTH TABLE 

QI COLLECTOR - 0 1  1  1 2 1 3 1 4 1 5 1 6 7 8 9 0 

-e 

03 COLLECTOR 

INPUT TO 05 - 06 

INPUT TO 03-Q4 

05 COLLECTOR 

INPUT TO Q7 

FEEDAHEAD FROM 
01 COLLECTOR TO 
08 BASE 

COLLECTOR Q7 
OUTPUT AND BIAS 
TO DIODE IN 03-Q4 
INPUT CIRCUIT 

Model 5245L 

NOTES 
I . UNLESS OTHERWISE INDICATED 

RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS 

2. REFERENCE DESIGNATIONS IN PARENTHESES 
INDICATE LIGHT DESTINATION FOR DS I - DS4. 
LIGHT SOURCE IS NOTED NEAR EACH VI SECTION. 

3. FOR DS! - DS 4 , SECTION A LIGHTS ON " I" • 
SECTION B LIGHTS ON "0" 

4. FILLED SQUARE ( 1111 ) INDICATES CONDUCTING 
ELEMENT FOR DECIMAL " 0" ( BCD "0000") 

5. OUTPUT CODE: 
OPTION 03: I= -8V, 0= +18V 

WAVEFORMS 

05245-D-56 

02349-1 



ov Q5 R23 
120 Q6 

2N709 6___...A___. 2N709 

C9 
20 

RI9 -.4V 
100K 

R21 
1800 

<R24* 
7.1800 

-I5V -I5V 

OUTPUT AMPLIFIER 

R22 
390 
••••••  -.4 v 

419 SIG GRD 
5 TO 421(17) 
BLK A20 SIG GRD 

TO A2I (20) 

419 SIG OUT 
6 TO 421 (16) 
WHT A20 SIG OUT 

TO A2I (19) 

8V 

6.2V 

Section VII 
Figure 7-17 

A19 (A20) INPUT AMPLIFIER ASSEMBLY (05245-6014) SERIES 628 

NOTES 

-I5V 
FROM 
A7(I3) 

BLK  
_L 10 

CI6(C17) 
.47UF 

419 
INPUT 
SIGNAL 
FROM 
AISID( F-7) 
A20 
INPUT 
SIGNAL 
FROM J3 

8 

RI 
82 c3 

"Ts 4.7 

CV 

R 25 
10K 7* 

0111 F 

C6 
100 

CRIM CR3X 

► OV 

INPUT 
LIMITER 

I5V 

OV 
C5 

.0111 F 

+ I3V 

QIA 
1855 - 0047 

SOURCE 
FOLLOWER 

Q3 

R9 
3300 

7V 

Q2B 
1854 - 0249 

Q4 

680 
R17 

C7 

T
s  1.01JF 

OV -I5V 

4.75V 

IC 8 • 

T.°112 F 
OV 

CR5 

+I3V QI B 
1855-0047 

SOURCE 
FOLLOWER 

+I3V CR6 CR7 -I5V -I5V 

I. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 
CAPACITANCE IN PI COFARADS 

NO 
PREFIX Al A19 (420) 

CI6(C17 1 C I - 10 
CRI - 7 
0 I - 6 

RI I R I - 26 

WHT-
VIO 

R5 
4700 

CI 
1.011F 

I C2 

OV 

R6 
I5K 

MCR2 lECR 4 R26 
>12 K 

-15V 

-I5V 

+13V 

CW 

R20 
50 

OUTPUT DC LEVEL 
ADJUSTMENT 

2. ASTERISK (*1 INDICATES SELECTED 
COMPONENT, AVERAGE VALUES SHOWN 

3. DC VOLTAGES WITH: 
LEVEL—PRESET 
TIME BASE —EXT 

+I3V 
FROM 
(A6(7) 

WHT- 
BLK- 
RED 

DIFFERENTIAL FEEDBACK 
AMPLIFIER 

C4 

T
.01i1F 

OV 
R2 

1600 
.BLK 

IPRESET1 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

4 A19 (A20) INPUT AMPLIFIER 
ASSEMBLY (05245-6014) BRN 

R3 
2 10K 

YEL 
AIRI I 
5000 CCW R4 

121< 7 
LEVEL 

+13V 

I5V 

COPYRIGHT 1966 BY HEWLETT — PACKARD COMPANY 

VIO 
CONTROL 
FRONT PANEL 

05245 — D-47AB 

Figure 7-17. A19, A20 Input Ampl 
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In 

CO 
CC CC 

CC CC 
• C..1 C.) 

CC 

CC 
C-1 

LC) CO CC 
N N C) 
CC CC 

C-) 

CC 

O 

0 CO OD 

CC CO .- CC CC CC 
CO 

CC iTc.  

cn 
cC cc wfc. 

N •-• 
CC CC 0 c, 

C.) CO 
O 

•cr 
CC 

uS 
O 

CC 
O 

C.) 

CC 

ON CC 9--  c_, c. 
c. cc Cc cc 

A19,A20 

O 

Model 5245L 

02349-3 



Section VII 
Figure 7-18 

A2I FUNCTION CONTROL ASSEMBLY (05245-6015) SERIES 628 
NOTES 

GATING 
SIGNAL  
FROM 
422(9) 

+I3V 
FROM A6(7) 

2 
I UNLESS OTHERWISE INDICATED, 

RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS 
INDUCTANCE IN MICROHENRIES 

2.SEE TABLE ON OVERALL DIAGRAM 
FIG. FOR COMPLETE DESCRIPTION 
OF GATE CONTROLS 

3. ASTERISK Of) INDICATES SELECTED 
COMPONENT, AVERAGE VALUE SHOWN 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

FREQUENCY TRIGGER 26 
OV 

28 

ICI 
WHT- 
BLK- 
RED 

24 

25 
WHT-
VIO 

QI2 
2N708 

GATING SIGNAL 
AMPLIFIER 

C6 
TI.OUF +I3V .7V 1.0u F 

OV 

,ti. OV 
R52 
100 

/V R42 
510 

R48 
510 -I5V 

FROM A7(13) 
I5V 

RIO 
10K 

6 +I3V 
(3) 

R4 
5100 

1012 

R22 
180 R16 R50 +I3V 2000 R5I 180 (28) 330 

QI0 
2N3640 

4.5V R54 R35 OV 100 110 10MHz 
SIGNAL 
FROM 
A35(AM) 

4V 22 7V REFERENCE DESIGNATIONS 
Ii  4V R39 

510 QI 
1854-0019 

EMITTER 
FOLLOWER 

L4 

I' 
CRI CR7 

C8* CII 

)1— 
/3V

•—)1  
R25 
430 55V 

A21 23 .47 

AMPLIFIER OV 2N3640 

R53 
2N709 .3V 750 QII  

MAIN GATE +I3V 

OV Q9 -CI7 

T.°141F 
OV 

.8V 29 GATED 
SIGNAL 

WHT TO 
A17(13) 

/3V RII 
10K C 1 - 18 

CRI - 17 
L I - 4 
Q I - 13 
R 1 - 55 

7V +I3V 
(3) R38 

I Q4 2700 

1854-0073 

Q13 
1854 -0019 

PULSE 
AMPLIFIER 

(28) 0 R5 
5100 

9V 
CRI3 OV R29 L3 RATIO HF 

INPUT 
FROM 
420(6) 

RATIO HF 
INPUT 
FROM 
420(5) 

9— •- 6.8V 63V 19 680 R45 R49 
240 

.27 -I5V WHT 6800 
+I3V  
(28) 

CR2 CR8 RI 

7 
160 

8V  

R55 -C1,3  
68 T20 

OV OV 

OV R20 S 
1000 

R17 Q3 
1854-0073 

6V 
6200 R12 

10K 
2 -0--,\AA.,--+13V 

(3) 

J6(48) 

F
1,.. 

7 PERIOD 
SIGNAL 

MCRI7 20 
R28 BLK 
390 C2 T 

ov 
6.3V  

OV 

+I3V 
(3) 

OV OV S R6 
e 5100 OV 

/3V WHT- TO A35 
ORN- 
BLU 

R46 
47K 

12 +I3V 

SIGNAL 
INPUT 
FROM 
419(6) 

SIGNAL 
INPUT 
FROM 
AI9(5) 

16 +I3V 
(3) WHT 

LI .1 R36 CR3 CR9 R2 (3) 470 +I3V 
(3) R23 S 

180 C9 
8V 30 

Q2 ] 
2N708 

R26 
430 6.5V 

EMITTER 
FOLLOWER 

10 ". 160 R43 RI3 
10K 

17 8W 4700 C13 
470 CRI5 RI8 /3V BLK -.6V 5 GATE 

 TRIGGER 
2000 

)1  (3) C3 

T.°141F 
-75V WHT- TO A22(8) 

BLU- S R7 
.1'5100 

C15 
470 

R40 
GRN 4700 OV 

06 
2N708 

A2I FUNCTION CONTROL ASSEMBLY (05245-6015) CRI4 
R30 OV 7V CR4 CRIO 2 620 

BRN 14 /3V 
WHT 15 -15'V 

2 
CW SIGNAL 

INPUT 
R14 
10K 

5 +I3V 
(3) 

R3I 
200 

LEVEL 
ADJ 

R19 R21 Q5 
6200 1000 2N708 FROM 

A19(6) 

2 
3 

GATE 4 CONTROLS 
(NOTE 2) 5 

6 
12 

13 

ORN 12 -15.1/3  
YEL 18 /3V  I 4 
GRN 13 /3V . 
BLU 21 /3V 

5 
 

WHT-BLK 6 -15V
- 6 

WHT-BLU 4 /3V
2 
- 13 

;ATE 
CONTROLS 
;NOTE 2) 

R8 
5100 75V Ov OV OV MAIN 

GATE 
R32 

GATED 
SIGNAL 
TO 
AI7(13) 

390 CR5 CRI1 TRIGGER 

RI5 
10K 
W. +I3V 

OV 

PERIOD TRIGGER 
C4 

SELECTED .068uF 
FREQ 11  

TO A2 WHT- 3V1( R3 
10K 

+I3V 
(3) 3 R47 

47K 
13 w. +I3V 

RATIO HF 
INPUT 
FROM 
420(6) 

10MHz 
SIGNAL  
FROM A35 

GATING 
SIGNAL 
FROM A22(9) 

( 3) +I3V 
(3) BLU R9 

5100 (3) 
SELECTED 10 8.5V R24 R37 R44 

14 
C1412 

FREQ 
FROM 
A35 

180 CIO 
30 

R27 
430 65V 

470 C14 4700 
CRI6 470 CR6 

)1  )I  r
6. 36(48) 

PERIOD 
SIGNAL 
TO A35 

OV /3V /3V C16 R41 
470 4700 

OV 
SELECTED 
FREQ 
TO A2 

SELECTED  

Q8 
2N708 

12 OV TRIGGER MULTIPLIED 
PERIOD 
SIGNAL WHT- 
FROM A35(A) YEL 

2 6V 

FREQ 
FROM A35 

MULTIPLIED 
PERIOD 
SIGNAL 
FROM A35 

GATE 
TRIGGERING 
TO A22(8) 

OV 
75V  13 Q7 

2N708 
3 R34 TRIGGER +I3V 

FROM A6(7) WHT- 
BLK- 
RED 

+ I3V 

ICS'C7 
T1.0/1F 

390 

OV 
05245-D-48AB 

OV MULTIPLIED 
PERIOD TRIGGER 

1 
COPYRIGHT 1966 BY HEWLETT-PACKARD COMPANY 

Figure 7-18. A21 Function Control 
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C6 
R54 

013 L4 
3 1152 

R45 C17 
CR17 t 1151 30. m 
R48 R53  

1142 R50 
Q10 

Q9 Q12 

C12 c11 R39 
R35 Q4 R38 
R29 

R28 03 " 
R22 R25 

C1 
R20 Q1 CR1 
R16 R10 

CR13 114 
C2 

CR7 R1 
R17 CR2 16 

1111 

CR8 R5C3 

CR9 R2  
CR3 
CR5 
1112 

CR10 R6
CR4 
R7 

CR11 1113  
CR12 R8  

R14 15 1119 R15 
Cl 119 

CR14 
C4 

R18 02 CR6 R21 R3 

1123 
R26 

C9 
R36 
L1 

R43 
R46 

1147 
1144 

G8 
1133 
C10 
R27 
R24 

C5 

R32 
8313 

R31 

R40 
CR15 
CR16 
1141 

C14 
R37 
12 

R34 
07 

Q5 

06 

Cu3 

C15 

C16 

A21 

Model 5245L 

02349-3 



R7 

Q4 RI4 
CRI 
R15 

Q5 CI3 
CI4 
CR2 

Q2 RI7 
R16 

Q7 R2I 

CI I 
R36 
RI 01 
R2 CIO 

C2 
Q3 

Q6 C12 

R28 
QI0 R29 

C9 
R32 

Q9 CR6 
R25 
R23 

Q8 R24 
R34 
R33 

R35 
QII 

C6 

R4 

C4 
RI I 
R9 
R6 

01110 
C3 

R8 
RIII= 

R22 CR7 
R37 
R38 

RI2 
RI8 
CR5 
R39 

R5 

RI9 

R20 

R31 

R30 

C8 
R27 

C5 

C7 
CR4 

R26 
CR3 

A22 

Section VII Model 5245L 
Figure 7-19 
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Section VII 
Figure 7-19 

A22 GATE CONTROL ASSY (52434 -65R) (SERIES 516  +170V -130V 

220K< NE2E 5 82K 

3 • 

WHT-♦ .4
L. 

ORN- 
GY GATE <27K 

GATE LIGHT AMPL 
011 

1854-0022 
+I3V 

CR5 R33 
27K 34V 

REFERENCE DESIGNATIONS WITHIN GATE 
CONTROL ASSY ARE ABBREVIATED; 
TO FORM COMPLETE DESIG N ATI 0 N, ADD 
ASSEMBLY DESIGNATION A22 AS PREFIX 
TO INDICATED DESIGNATION 

1 

CR6 .4V 

+I3V 

NOTES 
I. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS 
CAPACITANCE IN PICOFARADS 
INDUCTANCE IN MICROHENRIES 

2. FILLED SQUARE (.) INDICATES 
CONDUCTING ELEMENT AFTER RESET 
AND HOLDOFF BUT BEFORE GATE 
TRIGGERING 

3 ASTERISK (*) INDICATES SELECTED 
COMPONENT 

3.4V 
R34 

4700 R35 
WHT- 
BRN- 
BLU TRANSFER 

PULSE T 6 le A23 (2)O  

10. TRIGGER 

1600 
R29 OV c---TRANSFER MVB --\ 200 1500 

7V +I3V c I2 T .033UF 
OV 

R32 
1800 +I3V +I3V +I3V 2 SAMPLING 

GY TO A23 (4) 

CS 
R28 
1300)  

390 R25 
10K 

R24 
1300 /3V C7 +I3V II 

FROM  
A6 (7) 

C9 
3000 

4. DC VOLTAGES WITH. 
SENSITIVITY—CHECK 
TIME BASE-TOMS 
FUNCTION MANUAL START 

110 ► +I3V 

►  OV 

C6 
4.7 OF SAMPLE-TRIG 

AMPL 
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WAVEFORM CHART 
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Section VII 
Figure 7-20 
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ABBREVIATED; TO FORM COMPLETE 
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Section VII 
Figure 7-21 

A24 CRYSTAL OVEN ASSY (5243A-69A) A25 OVEN CONTROL ASSY A24 CRYSTAL OVEN ASSY (5243A-65T) , A25 OVEN CONTROL ASSY 
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CRYSTAL OVEN ASSY ARE ABBREVIATED; 
TO FORM COMPLETE DESIGNATION, ADD 
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A27 MULTIPLIER ASSEMBLY; I-IOMC (5243A-65C) SEE Noni 

REFERENCE 
DESIGNATIONS NOTES 

 

I. REFERENCE DESIGNATIONS WITHIN MULTI- 
PLIER ASSEMBLY ARE INCOMPLETE; TO 
FORM COMPLETE REFERENCE DESIGNATION, 
ADD ASSEMBLY DESIGNATION A27 AS PREFIX 
TO INDICATED DESIGNATION. 
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CAPACITANCE IN PICOFARADS; COPYRIGHT 1964 BY HEWLETT-PACKARD COMPANY 
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Figure 7-22. A27 Multiplier 
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NC NC NC 

A 28 
05245 -D-37ABC 

C I -16 
CRI -II 
01-8 
RI - 53 

REFERENCE 
DESIGNATIONS NOTES 

I. UNLESS OTHERWISE INDICATED 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS 

Figure 7-23. A28 Decade Divider 

7-45/7-46 

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 

R38 R41 R43 t R51 
2700 56K 2700 1.27001 

BINARY C 

C14 
82 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

CI 

62 62 

2000 R8 TC5 
110 CR3 

RIO 

•  

82 

R40 R45 
2700 2700 

+I3V +I3V CR I +I3V CR2 

Q7 Q8 
1853-0034 1853-0034 

C4 R4 

Q I Q2 
1853-0034 1853-0034 

C6 RI3 

Q3 Q4 
1853-0034 1853-0034 

Q5 Q6 
1853-0034 1853-0034 

R29 C11 CI5 R44 
100 I2K 10K 10K 

5'T  + 13 V  + I3V T13°  FROM A6(7) 821  56 121< 
R52:1CI6 
10K 

T13°  

R39 1 Cl2 
12K 

R261C9 
10K: T68 

C81 R17 
68T 10K 

C7 ..CIO 
- 82 - 30 

R20 R32 R23 
22 

R361 
47, 62 62 

RI8 R30 RI4 R21 
110 CR 8 I CR6 3300 3300 

CR5 

R27 t 
7,3300 2700 

+I3V + I3V +13V 

11005 

+I3V +13V CR 7 t R 34 
Y1000 

+13V R22 
1000 

NC 
15 

 

R5 
3300 

+ I3V 

R2 
100 +13V 1800 

R3 

BINARY A 

R12 R16 t R25 R28 
1800 1800 2700 

,-- BINARY 13 

.1 C3 

T°1"-F  
BINARY D 



15 

C12 CI I 

R39
R29 C13 R51 

06 Q5 R28 
R33 

R34 
R40 

R30 
R36 R38 

CR7
CR8 
R32 C14 R43 

R49 

CR9 CR4 
R37 

R31 

C15 C16 
R52 

R44 R2 
Q7 

Q8 

R47 
R48 

R53 
R45 

CRI 
R 

R4150  
R42 

CRIO
R46 

CIO 

R35 

RI9 
R 

R2124  
C R20 CR5  
R 

RI823  
R27 

CR6 
R22 

Q4 
03 

R26 
RI7 

C9 C8 

R9 
CR1 

C3 R7 
RI5 CR3 

RIO 
RI 

R14 CI 

R16 R12 CR2 
C2 

C5 
R5 

R8 
R6 

Q2 

C7R25R301  R13 R4 
RI I 

C6 

A28 

Model 5245L 

02 349 -2 
05232-A-31 



14 
I5V 

-I5V -I5V -I5V 

-I5V 

R3 
6800 

COUNT-OF- FOUR 
5  OUTPUT TO GATES 

IN A35 

60•COUNT-OF- ZERO 
OUTPUT TO A5 

BINARY C ---\ /----- BINARY A --\ /- BINARY B --Th „,"---- BINARY D 

..----7,C8 
240 +13V 

+ I3V + I3V 

R 29 
 

3,900 
831 R28 R22 

3,900 10K 10K 

CR4 
1910- 
0015 

CI4 -I- 390 

+I3V +I3V 

IL- CR3 
1910-0015 

-A-  CRI 
1910-0015 

+I3V 

FOR A30-34 
INPUT FROM 

A35 

CR2 'AL 
1910-0015 

+I3V 

R24 
68K 11Cc R5 

1910-0015 

-I5V +I3V 

813 R23 R35 812 
47K 47K f 2,72K .tR25 

''.47K 47K 47K 

3 
RESET 
(NC) 

13 
RESET 
(NC) 

9 
RESET 
(NC) 

I 
RESET 

(NC EXCEPT 
A3I ,A33, A34) 

10 

RESET 
(NC EXCEPT 

431,432,A33, A34) 

12 

RESET 
( NC EXCEPT 

A3I, A32, A33, A34) 

6 
RESET 

(NC EXCEPT 
A31, A32,433,434) 

2 

RESET AI RESET PULSE 
(NC EXCEPT 432) .111r FROM A23(14) 

- 4 0 1 1 1 2 1 3 1 4 5 1 6 1 7 1 8) 9 1 0 01 COLLECTOR 

REFERENCE 
DESIGNATIONS 

(NOTE I) 

CI -14 
CRI-5 
01-8 
RI - 46 

COPYRIGHT 1964 BY HMI vrT_s•rirmin rnkAPANY 

03245-D-2I 

Figure 7-24. A29-A34 Decade Divider 

7-47/7-48 

c3 R4 
130147K 

R5 
10K 

+I3V 

C2 
FOR A29, .7  110 

INPUT FROM =.....-4 
A28 (13) 

02 RIO 
1850-0062 47K 

R8 
3,900 

+I3V 

815 03 04 R21 
47K 1850-0062 1850-0062 47K 150 

R17 RI9 
3,900 3,900 

R 18 
200 

+I3V 
+13V 

c 9 R27 05 06 R33 
130T 47K 1850-0062 1850-0062 47K 

830 
200 

+13V 

ICI2 R38 07 08 R44 

el te 
T200  47K 1850-0062 1850-0062 47K  

R40 R42 
10K 3,900 3,900 

R41 
200 

+I3V 

Ice 
T'" 

R34 
'5.8200 1 

C7 

R39 

fR36 
47K 

R46 
}47K 

RESET WIRING 

RESET 
NUMERAL 

RESET PULSE 
(NEGATIVE) 

PIN CONNECTIONS 

0 3 13 10 I 

I 6 13 10 I 

2 3 12 10 I 

3 6 12 10 I 

4 3 12 10 2 

5 6 12 10 2 

6 3 13 9 2 

7 6 13 9 2 

8 3 12 9 2 

9 6 12 9 2 

01 
1850-0062 

R6 
3,900 

200 
1 R7 

I 
+I3V 

-I5V 
FROM A7 (13) 

CI 

NC 15 
IUF 

+13V 
FROM A6(7) 

-I5V -I5V -I5V -I5V 

R9 R14 R20 R26 
+I3V 6800 6800 6800 6800 

R32 R37 R43 
6800 6800 6800 

R16 
8200 

C5 
150 

C101 
130T 

;Z. C II 
110 

C4 
130 

R11 
IOK 

C13 
200 

R45 
10K 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS 
CAPACITANCE IN PICOFA R A DS 

REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

NOTES WAVEFORMS 

INPUT TO 03 - 04 -4 

Q3 COLLECTOR -4 

INPUT TO Q5,06,07-10 

05 COLLECTOR —10 

INPUT TO Q8 —1 k  
Q7 COLLECTOR —11. I 
OUTPUT AT PIN 4 --.. /..  (AFTER CLIPPING a 
DIFFERENTIATING) 

08 COLLECTOR -4 

FEEDBACK TO 03-06-10 

5V 

L  

8V 
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gf

iZ
g 

T
@

Po
lA

T  
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R3 C3 RIO RI4 C6 R21 R26 09 R33 R37 012 R44 
R4 C4 R9 R15 C7 R20 R27 CIO R32 R38 C13 R43 

Q2 01 C5 Q4 Q3 C8 Q6 Q5 CI I 08 Q7 

CRI R8 R6 CR2 RI9 R17 CR3 R31 R29 CR4 R42 R40 
RI I R7 R5 R22 RI8 RI6 R34 R30 R28 R45 R41 R39 

R36 R2 R12 R35 R23 CR5 R24 CI 
R46 C2 R25 R13 CI4 RI 

I 15 



Section VII 
Figure 7-25 

A33 A34 
Ir3f DD0 

+1
A 1.3f 3D.A 

+1 0 

A3I 
Br  DDA 157 
I~IL +10 

A32 
DDA 

A30 
D- DA 151 

4- 10 
— — 

A28 A29 
A26 I-11 3f  DDA 13 71 DDA T [ imcn 11-13

1-1 A27 o4 
÷io -It—  ÷ io '=-11  

--I -11 
3 1 Li i MU LT 1  

xi° -.7 
- - • AN    AF  AC  r 

=10 

B F H M K T P 

INHIBIT 
GATE II OV 

R49 

220 
C13 

47K 
C14 

6.1( 

220 

 • bi  K 

INHIBIT 
GATE 10 OV 

11341 

CIO 47K C II 
220 220 
•  0.1 K  

CR17 R42 
R40

4. 
180 K 

47K  

INHIBIT 
GATE 8 OV 

220 
C4 

R25 
47K C5 

220 

INHIBIT 
GATE 9♦ OV 

R33 
47K 

INHIBIT 
GATE 7 •\ OV 

IR17 
47K 

CI C2 
220 220 

C7 

R16 t IR18 
180K 

47K 
 

220 220 
• bri  

CR8 
I(  •--1( 114 1E— 

iR34 CR II CR20 CRI4 R50 
180 K 

R26 
R48 
47K } 

R24 t 
47K • 

R32 t 180K 
47K 

1+20V 

9 ..,_  • NAA,  + 20 V ) II—. 
R36 

R35 t
4700 

4700} 

180K 

10 
..)• • 40•40- +20V1I. 

+20 V 

R44 
4700 

43 
4R700} 

CR 18 

+20V 

I I +20V 111--• 
R52 

R51 14
700 

4700} 
C15 

+20V 
i 

+20 V i 7 —•,•-vo„--+ 20 V 40-- 
I R20 

R19 $ 
4700 

47002. 

OR S 1 
MPS 

ORS, 
1CP 

MPS 

10 CPS..., 
OR . 

MPS 

1KC 
OR 

MPS 

100ORCPS,, 
• 

MPS 

100 KC 10 K C ~IOMC 1 MC 
8 —6—=•-vs.A.--+20V 

R28 

R2 
4700 

4700:‘
7t 

MULTI-PERIOD 
AVE AMPL 

01 
2 N383 

C12 C6 C9 
110 

01 • 
CR15 

C3 
110 110 110 110 

1 1 I(  
CR21 .16(48) CR 12 CR9 

GATE 11(10 PA ) GATE 10 (10o PA ) PERIOD SIG 
FROM A21  
(PERIOD A 
TRIG) 

GATE 9 1IK PA) GATE 8110K PA) GATE 7(100K PA) 

EMIT FOL 
02 

2N708 
+13V 

R3 
2000 

+I3V 

+13V +I3V 
x 7 

• 8 
N • 9 

•10 

9.  II 

cc-  21 
z Ti  22 w L  
01- 4- 2 00 

 24 3  
- 25 

• 2 AB 6  
AE 

• 27 
28 

+ I3V 
R56 

MPS AMPL 
010 

2N708 

56K 
CR23 + I3V +13V 

3000 
R4 

OV 

El 
FERRITE BEAD 

R7 R9 
(OK GATE 21 GATE 23 GATE 22 GATE 24 GATE 25 GATE 27 GATE 26 MULTIPLIED 

PERIOD SIG A • WHEN 

10K R57 
24K 28 29 08 OV 

1850-0062 
09 OV 

1850-0062 
07 OV 

1850-0062 
05 OV 

1850-0062 
06 OV 

1850-0062 
03 OV 

1850-0062 
04 OV 

1850-0062 
MULTI-PERIOD 
AVE TO A21 
(TRIG AND 
GATE 21) 

R6 R8 OV R58 3000 3000 
2000 

CR5 

01 14 

CR3 

CR2 

• OV 
CR22 CR 16 CRI9 

R46 
I5K 

CR13 CR7 CRIO CR4 CR6 R5 
1800 R54 R30 

15K 
R38 
15K 

R22 
LF SEL-FREQ AMPL 

011 
+I3V 2N708 +13V 

15K I5K 15K 15K 
22 21 24 23 26 25 27 -I5V R53 R45 R47 

3000 10K 
GATE 29 GATE 28 R29 t 831 

3000 10K 
R37 R39 R13 2RI5 R2I R23 

3000 10K 
R 55 RIO ZRI2 SEL FREQ AMPL 

012 
2N708 

3000 10K 3000 10K 3000 10K 3000 10K AG  • 29 R64 
3000 R61 
R59 

470 
+20 V A• A 
FROM 

L. 
+20V 

A6 (8) 

+ I3V +13V + I3V +13V + I3V 2000 + I3V +13V 
REFERENCE DESIGNATIONS 
WITHIN TIME-BASE CONTROL 
ASSY ARE ABBREVIATED; TO 
FORM COMPLETE DESIGNATION, 
ADO ASSEMBLY DESIGNATION 
A35 AS PREFIX TO INDICATED 
DESIGNATION 

•  +13V 
R60 

2000 AH 
+I3V 
FROM 
A6 (7) 

s+I3V 
OV 

OV + 13 V 
R62 R63 
1000 2000 

SELECTED 
AK.  FREO TO 

A2 AND A21 
AL (GATE 3) 

OV 

R65 
2000 - 15 V LT:  I5V 

FROM A.1 
A7 ( IS) I5V OV Aft

. 
 10 MC TO A2I 

 (GATE 6) AND 
.16 (25,50) 

A35 TIME BASE CONTROL ASSY (5243A-65J) 
---..„,...„. 

COMPONENT LOCATION ( 5243A-65J), FROM BOTTOM-FRONT 
CR5  DOT INDICATES DIODE CATHODE 

AN`  
1O MC --"..,____

.
C120% olio ,-, (-1Q4 005 0060  007 008  0Q9 0010 

012 ,,,,, co `-^. s-• 0 2 C',. 0 C-̀, OUTPUT AM N CC ki 0 0 Q 3 V9 C.:" 
M E'   ..P<I• E Vid. 2 Vcz " in C) 'CC cs1  

I 0 (5 Q ( 

B 

NOTES 
REFERENCE 

DESIGNATIONS 
I UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS 
CAPACITANCE IN PICOFARADS 

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 

CI - 15 
CR I - 23 
El 
01 - 12 
RI - 65 

CC), CC P- 
C.1 

Q N 7F)4/(L J G\ E
\ ;)'7 ? 

PMKHFD 

-I5V 

SEL FREQ o 
OUTPUT AK 

-15v  

+I3V  AG' 

2. ABBREVIATIONS: 
MPS = MULTIPLIED PERIOD SIG 
PA= PERIOD AVERAGE 

05245-D-23ABC 

AB 

AE AC AA Y W U 

(A.r. ,PERIOD SIG 
INPUT 

 MPS 
OUTPUT 

3. SEE TABLE ON OVERALL DIAGRAM SHEET I 
FOR COMPLETE DESCRIPTION OF GATE 
CONTROLS CR11 CRI 

Figure 7-25. A35 Time Base Control 

7-49/7-50 



WHT/VIO  
WHT/BRN 

BRN 

WHT/BLK/RED  
R3 

CR2 R4 
 R7 

WHT/VIO/GY
R6 R65 

C 
GY  CR4 R3 0  

WHT/BLU/GY 
 R8 CR 

R9 5
R64 
.— 

5 5 WHT/VIO/ORN 
CRI 

WHT/GY  CR6 R61 
WHT/GRN/GY RI 

RII 
r0  WHT/RED  

CR7 R12 (31 
WHT/YEL/GY  RI3 D, R15 

WHT/BLU  C I q>. 
CR6 

R C8 <21'3 
C2 ', A 
RI6 

WHT/GRN/VM  C3 
WHT/BLU  

WHT/ORN/GY  
R2I q, R23 

WHT/GRN  C4 <2- in 
co 0 

CR 10 c416 
(1, 1,40 

WHT/GRN C5 
CR11 

<2- A 

R24 e- 
WHT/YEL/V10  C6 C.,  

R2 

R29 0 R31 

 C7 c'- 
4) (1) 

CRI3 tx 0 
CRI4 P6D- 40 
C8 
R32 4-, e 43  

'2-  
P.-') 

<2-  
C9 

R37 
C-1
z R39 

CIO .liii t- 

CRI6 cLaD, 0 

CR 17 o,  
<Z-43 D 

CII a Pa
m 

C.) 

P,<2) 

 Cl2 R47 
 R45 c) Dk CO 
 C13 <2-

0 
0 

CR 19 b 0) 
CR20 g'‘ 

D, 

C14 4) 0 rl, C.-  
x- b 

R48 <2-  65 
<2-11, +) 

C15 (?.. q's  

R55 0 
R53 R54 
CR22 R58 

R57 
CR23 R56 

0 
O 

WHT/V10 

WHT/RED/GY 

WHT/YEL 

WHT/ORN/vM 

WHT/ YEL 
WHT/BRN/VM 

WHT/ORN 

WHT/RED/VM 
WHT/ORN 

WHT/BLK/VM 
WHT/RED 

WHT/BRN/V10 

WHT/RED 

WHT/BLK/ORN 

WHT/BLK 

WHT/BRN/YEL 

 

A 3 5 

Model 5245L 

02349-3 



r- 

+20V FROM A6 ( 8 ) 

1 

• 422(13) START SIG 

 A22 (14) STOP SIG 

/L 
A B 

JII 

DIGITAL 1 
I RECORDER 

A3SIF (F - I0) 
 INHIBIT SIG 

FROM DR 

422110) 

10 MC 
FROM A35 
>- 

GATE 
NHIBIT 

03 
-- 

TYPICAL 
TERMINAL 

ARRANGEMENT 

FROM 
A 18 
( 8 ,9) 

FROM FROM FROM FROM FROM 
416 414 412 A10 A8 

(6,9) (6,9) (6,9) (6,9) 

FROM 
A15 

( 6,9) 

FROM 
A9 

FROM 
All 

(6,9) 

FROM 
413 

(6,9) 

NEG REF 
 FROM r  A7 (8) 

POS REF 
 FROM r  A7 (10) 

W
H

T
-G

R
N

-G
Y 

0 
CC >-

IL 

W
H

T
-V

IO
- G

Y 
CC 
03 

W
H

T
-Y

E
L
-G

Y 

W
H

T
- B

LK
-

G
Y 

W
H

T
-B

L
K

-R
E

D
 

I
 

W
H

T
- B

L
K

-B
LU

 

I
 

W
H

T
-B

L
K

 -
Y

E
L

 

REFERENCE 
DESIGNATIONS 

J6-8, H 

-15V =R 
FROM A3SIA ( F- 10) 

-15V 
FROM A7 (13) 

+170VDP 
TO A3S IE (F-3) 

+13V 
FROM A6 (7) 

BCDB 410(14) 

BCDA Al0 (6) 

+ I70V= R 
FROM A 3SIE (F-10) 

Section VII 
Figure 7-26 

COPYRIGHT 1965 BY HEWLETT•PACKARD COMPANY 

This drawing is intended for the operation 
and maintenance of Hewlett-Packard equip-
ment and is not to be used otherwise or 
reproduced without written consent of the 
Hewlett-Packard Company. 

+ 170VMU 
TO A3SID (F-3) 

+ I70V=R 
FROM A3SID ( F-10) 

A2S1F(F-1), 
TIEPOINT A3SID (F 4) 
MU ENABLING (+170V) 

A2S1C(F- 2), 
TIEPOINT A 3SIE (F 4) 
DP ENABLING ( +170V) 

A8 DP24-- 
A8 DP3.1-- 

48 DP4.4— 

PLUG-IN BIAS 
AISIB (F-71/2) 

-7- z 0 
_J — cc 

en 3 cc 

" " n " " n " n " " 
5 7 9 I 13 15 17 19 21 23 25 

47 

J6 
(PLUG- IN 

UNIT 
COMPART- 

MENT) 49 
\./ 

\ 100 

27 
10 1 

29 
\./ \./ 

102 

31 
\ / 

/ \ I 

103 

33 
\./ \/ 

104 

35 
\./ \./ 

III  
105 

37 
\./ 

13 
10 6 

39 
\./ 

/\ /\ 
15 

107 

41 
\/ 

/\ 
17 

MU 
NFO 

43 

19 
DP 
NFO 

45 
`V 

" ^ " n " 1  
21 23 25 

47 49 
\./ '\/ \./ \/ 

27 29 31 33 35 37 39 41 43 45 
\./ v v v *\/ v \./ \./ v v v v v v \/ v `,/ 

W
H

T
-O

R
N

 - B
LU

 

FROM 
418 

(10,11) 
...TIME BASE SIG 
- A35 (AD) 

,J7 
r AUX A1  L I 

J8 

{AUX B]  

FROM FROM FROM FROM 
415 413 All A9 

(13,14) (13,14) (13,14) 

FROM FROM FROM FROM FROM 
416 414 412 AIO A8 

(13,14) (13,14) (13,14) (13,14) 
NEG PRINT 
 COMMAND 

FROM A2 2 (5) 

C 
0 

W
H

T
-G

R
N

- B
LU

 

W
H

T
-B

R
N

-G
R

N
  

J 

A2I GC6 

NOTES 
I. ABBREVIATIONS 

SITUATION A = IRRELEVANT VOLTAGES APPEAR 
IN OTHER MODES OF OPERATION 

SITUATION B = DIFFERENT SIGNAL MAY BE 
SUPPLIED BY DIFFERENT PLUG-IN UNIT 

DP = DECIMAL POINT 
DR = DIGITAL RECORDER 
MU = MEASUREMENT UNIT 
T.I = TIME INTERVAL 

2 REFER TO NOTES ON FIG 7-2 
FOR ADDITIONAL ABBREVIATIONS 

3 CONNECTORS VIEWED FROM WIRING SIDE 
05245 - D - 33ABCD 

Figure 7-26. J6, J11 Connectors 

7-51/7-52 

AISID(F-I ) 
SIG INPUT 

- 130V  
FROM AS (15) 

t- 
RESET A23 (8) 

HOLDOFF A23 (10) 

MANUAL RESET A23 (9) 

A2I (GC-I) 
-15 V= R•(T.1. UNIT ON) 
SITUATION A 

GC4 GC2 
♦ A2I A2I 

GCS GC3 
A21 A2I A2SIA (F-I) 

- 15 V= R • (T.1. UN IT ON), 
SITUATION A 

+170V 
FROM A6(12) 



01 COLLECTOR —4. 

INPUT TO 03 - 0 4 

Q3 COLLECTOR —4. 

INPUT TO 05,06,07-1. 

05 COLLECTOR 

INPUT TO Q8 k.  

0 

07 COLLECTOR 
OUTPUT AT PIN 4 

(AFTER CLIPPING B 
DIFFERENTIATING) 

Q8 COLLECTOR -1  

FEEDBACK TO 03-06--+  
AND OUTPUT AT PIN 5 

2 3 4 I 5 6 7 1 8 9 1 0 

Section VII 
Figure 7-27 

A10,A11, Al2, A13, A14 DECIMAL COUNTER ASSY (5212L- 4A) SEE NOTE 2 ( SERIES 401) WAVEFORMS 
RI 
7K 

+ I 70 V 
4 

+170V 
4  

i7OV 

.+20V 

. 15\ 

 -130V 

FROM A6(121 
C17 n 

11. 
... 

(A R2B R2C R2D R2E R2F R2G R2H R 2J R2K 
./\,--• 
OK 

.—vv\..---• 
270K 

—MA-0 
270K 201\7.  77\0Ar-4( 

—W.,---• 
270K 1-27074( F-27,M7-• 27\(:)17-.  2 l -, 

+20V +20V +20V +20V +20V +20V +20V +20V +20V 

. . 

+ 20V  
FROM A6(8) R 

27 15V 
15 

FROM A7(13) + 20V 

130V 
FROM A6(15) 

VIR VIS 

A VI PHOTO CONDUCTOR PLATE • -A- 

-130 V -130V 

DS3B 
In NE- 81 

-130V 

R8 
390K 

D 

-130V 

R6 DSIB 
390K ■ NE-81 

(VI K ,S) 

R9 DS4B 
390K .NE-81 

(VIB,F,  H
.
4 c 

R7 DS2B 
390K ENE-8I 

(VIM,P) 
4ii B 

DSIA 
NE -81 
(V1J, R ) 

A ir 

DS4A 
NE-81 

C *
(VIG,T 

DS2 A 
NE-81 
(VIL,N) 

DS 3A 
NE - 81 

,(VIA,C,E) 
D 

CR6 CR7 CR8 CR 1 CR2 CR3 CR4 CR 5 

TRANSFER  
INPUT 
FROM 

A3S1E(R- 8 /2 ) 
R16 R14 R15 

56K 56K 
-I5V -I5V 

tR48 R52 
7,500 7,500 
(I/2 W) (I/2 W) 

RIO RI I 
56K 56K 

R12 R13 
56K 
-I5V 

R 37 
7,500 
(1/2 W) 

R17 
56K 
-I5V 

R60 
7,500 
(I/2 WI 

56K 56K -I5V -15V -I5V 
R26 R29 
7,500 7,500 
(I/2W) (1/2 W) 

-I5V
R40 
7,500 

(I/2 W) 

R18 
7,500 
I/2W) 10 

V. SIGNAL 
OUTPUT 
TO NEXT DCA 

1 C5 
110 Q6 /R49 I,c9 

1850-0062 43K 1110 
.  

R27 
43K C3 

T 10 

R19 
C2 43K 
140 -I- 

R53 
C II 43K 

R61 
43K C12 

-F200 

01 
1850-0062 

• 

R38 
43K C6 

Ti I° 

02 Q4 05 08 
1850 -0062 

Q3 Q7 
1850-0062 1850-0062 1850-0062 T 430 

43K  
1850-0062 1850-0062 zooT 
• •  REFERENCE 

DESIGNATIONS 
C4 07 — CIO 

CI - 13 
CRI - 13 
DS) - 6 
01-8 
RI - 62 
VI 

130 200 130 

R34 R36 R45 R47 R23 R25 

R24 3,900 3,900 
R57 R59 
3,900 3,900 3,900 3,900 3,900 3,900 R35 R46 R58 R42 R54 R20 R39 R28 R62 180 180 180 180 SIGNAL 

INPUT 
FROM CI 

PRECEDING_? 110 
DCA 

R31 R50 
j• 8,200 

10K 10K 10K 10K 10K 10K 
8,200 

+20V + 20V +20V 4-2ov +20V +20V +20V +20V +20V +20V 
OMITTED 

R3,4 ,5 
DS 5 

R32 
41'100 K 

R33 
47K 

GATE 
INPUT 
(NC) 

R2I R43 -I5V CR12 CR CR 9 
W

IOOK 100 
CR II S R22 

47K 
BINARY A 

R44 R51 
7 47K 68K 

\-- BINARY D +20V 
240
CI3 "— BINARY B N— BINARY C +20V +20V + 20V 

CRI R55 
TTTTTT 100K 

+20V 

R56 
47K 

12 
RESET 
INPUT — 6 14 IF 

BCD OUTPUT 
D 

TO JII 

9 Iv 
BCD OUTPUT 

B 
TO J I I 

13 V 
BCD

c
OUTPUT 

TOJII 

FROM A23(8) BCD OUTPUT 
NOTES A 

TO JII 
I REFERENCE DESIGNATIONS IN PARENTHESES INDICATE LIGHT DESTINATION 

FOR DSI - DS4, LIGHT SOURCE IS NOTED NEAR EACH VI SECTION 

2 REFERENCE DESIGNATIONS WITHIN DECIMAL COUNTER ASSY ARE INCOMPLETE, 
TO FORM COMPLETE REFERENCE DESIGNATION, ADD ASSY DESIGNATION 
A10, All , Al2, A13, OR A14 , AS PREFIX TO INDICATED DESIGNATION, 
ASSY DESIGNATION IS SHOWN ON OVERALL FUNCTIONAL SCHEMATIC 

PHYSICAL LAYOUT 

DIGIT 

4 LINE CODE 
(0. - I. + ) 

RELEVANT STAGES 

V 1 
BINARY 

DCB A DCB A 

0 0 0 0 0 H PS Mill 

I 0 0 0 I DMR MN 

2 0 0 1 0 FNS  

3 0 0 I I BLR 
4 0 I I 0 KQT ' 
5 0 I I I JOT 

6 1100GPS 

7 I I 0 I CMR 

8 I I I 0 ENS 
9 III I ALRII 

4 FOR DS! - DS4, SECTION A LIGHTS ON 
SECTION B LIGHTS ON '0' 

5 FILLED SQUARE doh INDICATES CONDUCTING 
ELEMENT FOR DECIMAL "0" ( BCD "0000") 

A CONNECTION TO 
R2, VI 

B LAMP PHOTOCELL 
MATRIX  

C 
vIT 
VIG DS4A 

DS4B vie 

ORN 
BLU 

BLK 

RED 

GY 

WHT 

V 10 

BRN 

GRN 

YEL 

TIE 
POINT 

3 UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS 

VIP 
DS2B R2 

COMMON 
VIL 

N DS2A VI  B 
VIE 

DS3A vlc 
COPYRIGHT 19 65 BY HEWLETT-PACKARD COMPANY D 

ANCHOR 
(NC) 

A 

VI A 
COMMON 

(GRN) 

VID 

VID 
DS3B 

VIR 

VIJ 
05245 -0 -ID -Atico DSIA 

v,s 
VIN DSIB 

Figure 7-27. A10-A14 Decimal Counter (5212L-4A) 
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v..) 
R14 

ar ;4) -o N 
RAO ce R52 c72 ce 

R43R
48 R60 

R50 C13 R55 
C8 C9 cii C12 

R41 R49 R53 R61 

08 Q7 

CR13 
R33CR10 

R 
R3139  

R 
R3436  

R35 

Q3 Qa 

R38
R30 

C6 C5 
R13 R32 

R37 
R12 

R29 

CR9 
R22

R25 
R23 

R28 
R20 R2 4  

QI 02 

R27 R19 

C3 C2 

R11 R21  
R 

R2610  
R18 

CR3 CR1 

CR4 CR2 
CR7 CR5 
CR8 CR6 

R1 
R7 

C4 

R6 

06 05 
R58 

R46
R42 

R62 R54 
R57 

R47 R59 CR12 
CR11

R44
R45 

ao R56 

C7 

Ala-A14 

Model 5245L 

02349-2 
05223-A-10 



R43 R16 
R52 

06 Q5 R54 
R40 C13 07 
CII 
R17 C12 
R15 R45 
R42 R46 
CR23 R41 
CR24 R38 
CR22 
CR25 
CR21 R55 

R34 
R3I R39 R44  

CIO R35 oull""R19 
R37 R29 — 

R25 CRI5 C6 R18 
CR20 CR16 

CI 
CR19 R28 

CRI4 R24 
CR18 C3 R22 CRIO CR17 CR9  
R32 CR 

CRI I 
I2 

R33 R27 
C8 CR13 C4 
R30 R26 R23 
R36 R21 R20 

03 Q4 QI Q2 

C9 C7 C5 C2 

q. CO CO r1) 'Cr c\J PO_ 

CS<S 6 " 
ce cr_ 

o cr o 

R43 R16 
R53 

C14 
R52 

Q6 C15 R54 R49 
840 C13 08 C11 C12 07 

R R17 47  

R15 R45 CR26 
R42 R46 R50 
CR23 R41 R51 

CR24 R38 R56 
CR22 
CR25 R57 C15 

R58 

CR21 R55 R34 
R31 R39 R44 

C10 R35 R48 

R37 R29 R19  

R25 CR15 C6 
CR16 R18 

C1 CR20 
CR19 CR14 

C3 R28 

R57 

R53 
C14 
R49 

Q8 
R47 
CR26 
R50 
R51 

R58 
CI5 

15 

1 

R1 

R8 R7 R6 R9 R8 R7 R6 R9 

R2 

+1248 -1248 

A15, M6 

15 

1 

01 
C9 C7 C2 

C5 

R14 CR6 CR5 R12 R11 CR7 CR1 
CR8 813 CR4 CR3 CR2 RIO 

CR18 R22 
CR10 CR17 

CR9 CR11 R32 CR12 
R33 

CR13 
R27 

C8 C4 
830 R26 R23 
R36 R21 R20 

04 0 Q3 2  

Section VII Model 5245L 

Figure 7-28 

02349-2 
05201-A-26 
05245-A-43 
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Section VII 
Figure 7-28 

A1516  DECIMAL  COUNTER ASSEMBLY  -I248BCD (05232-6003) SERIES 504 OPTION 03 
+I248BCD (05232-6002) SERIES 504 OPTION 02 

+170V 4 M.  
R 1 

47K DS6 DIGITAL INDICATOR 2  

• 01 09 08 07 05 03 06 02 94 M00 

4 5 6 9 13 7 12 10 3 
---. —Mar--4111 

R2A R2B R2C R2D R2E R2F 
270K 270K 270K 270K 270K 270K 

•M• 
R2G 
270K 

—Wv—• 
R2H R2J R2K 

270K 270K 270K 

+20V 
VIA 

A 
VIB 

A B 
VIC VID 

B 
VIE 

B 
VIF 

B 
VIG 

C 
VIH 

C 
VIJ 

C 
VIK 

C •  
REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED ADD 
ASSEMBLY DESIGNATION AS PREFIX TO 
FORM COMPLETE DESIGNATION 

V IL 

C 
VIM 
C 

VIN 

B 
VIP 

B 

VIS VIO VIR 

A 
\04 

VIT 

D 

L-  VI PHOTO CONDUCTOR PLATE 
J 

-130V I 

DSIA 
NE- 81 
(VIA,0 ) 

DSIB 
NE-81 
(VIB,R) 

DS2A 
NE-81 
(VIC,E,N) 

DS2B 
NE-81 
(VI D, F, P) 

DS3A 
NE -81 
(V IG,J,L) 

DS3B 
NE -81 
( VIH,K,M) 

DS4A 
NE-81 
(VIS) 

R6 
390K 

R7 R9 DS4B 
390K ■ NE-81 

( V IT) 

[R8 
3390K 390K 

• E 

CR I CR2 CR3 CR4 CR5 CR6 TRANSFER 5 
INPUT 

RIO 
j 56K 

R II RI2 
56K 

RI3 RI4 
j 56K 

RI5 R17 
56K 56K 56K 56K 

- I5V 15 

;R25 R19 R29 
j1800 

tR35 t R39 
jI800 jI800 

R44 R48 R55 
1800 1800 1800 1800 1800 —BINARY A —BINARY 8 —\ BINARY C /— BINARY D SIGNAL 

10  OUTPUT •  
- TO NEXT 

DCA 

C21 Ft20 1853-- 0009 
271 I2K + ■ 

• 4. 

1853
Q2  -0009 1853--0009 1853--0009 

5 
1853

Q
-0009 1853

Q6  -0009 
Q7 

C5 5.7:R30 
30 T27 

*

I2K 

8 
1853 

0 
-0009 .CF„..0 9 ...FCTItR40 

:I2K T24 160 :I2K 

CIO •  
22 

• 

R45 1C12 I14 
I2K 160 160 

1853 -0009 tR26 
12K 

49 R57 
12K 3300 •  •  • 

C6 •  
- 33 

C13 
47 

R58 C15 ,2 R27 
.j1800 

R3It 
I800j 

tR37 
:C1800 

R38 
1800 

R21 R47 R50 5100 180 
1800 1800 150 

C4 C8 XCR23 

1CR22 CR25W 

ICCR24
• 

CRI8 

MCR17 CF26r 

• 
1[CRI9 

R33 
120 

CRI I 

CR13X 

CRI2 

2000- •  2000-  tR54 
:61000 CRT 

9 
MCRIO A.CR21 CR26 1  15 AL 

CR14 
• Oi • • 

R28t 
4300j 

C3 
56 

SIGNAL 8 
INPUT 

RI8 
910 

R22 R23 
j120 

t R32 
jI6K 

• t R4I t R42 
Sl6K j100 

R46 • fR5I 
I3K 

tR52 
00 

tR56 
j1800 I6K 1800 

NC 

+20V  II 

RESET 12 

CI 
30 

+-+ -+-  
+I248BCD -I248BCD 

+20V 

+I248BCD 
1— + + --0-- - 

+1248BCD -I248BCD -I248BCD +1248BCD -I248BCD 

INPUT CR16 

R24 ** * * ** 
tR53 ** 
jlOOK 

R 34 
jlOOK 

R43 
jlOOK 100K 

05245-D-55 6J  

BCD OUTPUT 

9 

BCD OUTPUT 
B 

13 

BCD OUTPUT 
C 

14 

BCD OUTPUT 
D A 

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 

Figure 7-28. A15, A16 Decimal Counter (05232-6002, 6003) 
Option 02, 03 

7-55/7-56 



REFERENCE 
DESIGNATIONS 

A15, Al6 

C I - 15 
CRI - 26 
DS' - 6 
0 1 - 8 
R 1 - 58 
VI 

OMITTED: DS5 
R3-5 

QI COLLECTOR 0 I I  I  2  1  3  1  4  1  5  1  6 7 1 8 1 9 1 0 

INPUT TO Q3-04 

Q3 COLLECTOR 

INPUT TO 05 -06 

05 COLLECTOR 

INPUT TO 07 

FEEDAHEAD FROM 
01 COLLECTOR TO 
08 BASE 

COLLECTOR Q7 
OUTPUT AND BIAS 
TO DIODE IN Q3-Q4 
INPUT CIRCUIT 

      

      

      

      

      

       

Model 5245L 

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 "0" 

4. FILLED SQUARE (U ) INDICATES CONDUCTING 
ELEMENT FOR DECIMAL "0" ( BCD "0000") 

5. OUTPUT CODE: 
OPTION 02: I= +I8V, 0=-8V 
OPTION 03: I.-8V, 0= +I8V 

6 THE 05232-6002 DCA'S ARE USED IN OPTION 02 
INSTRUMENTS ("I"STATE POSITIVE BCD OUTPUT). 
THE 05232-6003 DCA'S ARE USED IN OPTION 03 
INSTRUMENTS ("I" STATE NEGATIVE BCD OUTPUT). 
THIS SCHEMATIC IS FOR BOTH DCA'S. THE ASSEMBLIES 
ARE IDENTICAL WITH ONE EXCEPTION. THE OPTION 02 
DCA'S (05232-6002) HAVE RESISTORS MARKED WITH 
DOUBLE ASTERISKS OW CONNECTED TO COLLECTORS 
AS SHOWN BY -+-+- LINES. THE OPTION 03 DCA'S 
(05232-6003) HAVE THESE RESISTORS CONNECTED 
TO OPPOSITE COLLECTORS AS SHOWN BY-----
LINES. 

TRUTH TABLE 

DIGIT 
4 LINE CODE 

RELEVANT STAGES 

V 1 
BINARY 

D C B A D C B A 

0 0 0 0 0 KPRT  

I 0 0 0 1 FMQT  

2 0 0 1 0 HNRT  

3 0 0 I I EMQT 
4 0 I 0 0 JPRT  

5 0 I 0 I DLQT  , 

6 0 I I 0 GNRT  

7 0 I I I CLOT  

8 I 0 0 0 BS 

9 I 0 0 1 AS 

WAVEFORMS 

05245-D-54 

02349-2 
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