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СНАРТЕН 1 

GENERAL INFORMATION 

1.1 INTRODUCTION 

This manual contains operating, functional descrip- 

tion and maintenance instructions for the Systron- 

Donner Models 6241 A, 6242А, 6243A and 6244А 

frequency counters. Instrument specifications, in- 

stallation instructions, replacement parts lists and 

standard option descriptions are also included for 

the four counters. 

The 624XA Communications Counters Series con- 

sists of four counters designed to provide frequen- 

cy measurements from 20 Hz to 4.5 GHz. 

The four counters differ primarily in frequency 

range. All models offer excellent sensitivity, over- 

load protection, and accuracy. In addition, each 

counter can be equipped with a variety of options 

to satisfy the needs of individual users. Available 

options include low frequency tone measurements, 

built-in battery operation, and digital outputs. 

The instruments are lightweight, easy to carry and 

easy to use. In addition to communications re- 

quirements, any of these compact counters can 

be used wherever high sensitivity, wide range fre- 

quency measurements are required. 

The counters feature a highly readable eight digit 

LED display. Front panel controls are self explan- 

atory to provide visual readout of the frequency 

measured in kHz (A input) or MHz (B and C in- 

puts). An expanded frequency multiplier function 

available as a option, permits low frequency mea- 

surements in Hz. Automatically positioned deci- 

mal point and leading zeros suppression, beyond 

the units digit, provide unambiguous error free 

reading with resolutions to 0.1 Hz. When opera- 

ting in the low frequency multiplier measurement 

mode readout is in Hz with resolutions of O.1, 

0.01 and 0.001. 

Options include the aforementioned low frequency 

multiplier, five higher stability oscillators, and a 

rear panel BCD digital output of the eight digit 

display with decimal point and units indicator. 

624XA-4-79 

1.2 SPECIFICATIONS 

Specifications for the Model 624XA Series count- 

ers are compiled in Table 1.1 

TABLE 1.1 SPECIFICATIONS 

FREOUENCY MEASUREMENT 

Freguency. Range 20 Hz to 4.5 GHz. 

A INPUT 20 Hz to 100 MHz (6241A, 

6242A, 6243A and 6244A). 

B INPUT 100 MHz to 1.25 GHz (6243A) 

100 MHz to 512 MHz (6242A 

and 6244А). 

C INPUT 500 MHz to 4.5 GHz (6244A). 

A Input Direct (All four Models) 

Range 20 Hz to 100 MHz. 

0.1 Hz to 1 kHz selectable, 

in decade steps. 

Resolution 

Reads in kHz with automatic- 

ally positioned decimal point. 

Leading zeros beyond the units 

decade are suppressed. 

Display 

Accuracy +1 count +time base accuracy. 

B Input +16 Prescaler (Model 6243A) 

Range 100 MHz to 1250 MHz. 

0.1 Hz to 1 kHz selectable in 

decade steps. 

Resolution 

Reads in MHz with automatic- 

ally positioned decimal point. 
Display 

Accuracy +1 count +time base accuracy. 

B Input +4 Prescaler (Model 6242A) 

Range 100 MHz to 512 MHz. 

1-1 



TABLE 1.1 SPECIFICATIONS (CONT) 

FREQUENCY MEASUREMENT (Cont) 

Resolution 

Display 

Accuracy 

0.1 Hz to 1 kHz selectable in 

decade steps. 

Reads in MHz with automatic- 

ally positioned decimal point. 

+1 count +time base accuracy. 

C Input ACTO (Model 6244A) 

Range 

Resolution 

Display 

Accuracy 

500 MHz to 4.5 GHz. 

0.1 Hz to 1 kHz selectable in 

decade steps. 

Reads in MHz with automatic- 

ally positioned decimal point. 

+1 count +time base accuracy. 

INPUT CHARACTERISTICS 

Input Impedance 

A Input 

B Input 

C Input 

Sensitivity 

A Input 

B Input 

C Input 

1 МО/25 picofarads. 

509 nominal 

SOQ nominal 

10 mVrms 

10 mVrms (-27 dBm) 

-13 dBm 

Overload Without Damage 

1-2 

A Input 500V peak (dc plus ac com- 

ponent); 250 Vrms, 20 Hz to 

10 kHz; 50 Vrms, 10 kHz to 

2 MHz; 5 Vrms, 20 MHz to 

100 MHz. 

5 Vrms, fuse protected. 

*20 dBm, PIN diode leveler 

protected. 

TABLE 1.1 SPECIFICATIONS (CONT) 

TIME BASE 

Aging Rate After 

warm up 

Short Term Aging 

Long Term Aging 

Temperature Sta- 

bility 

Line Voltage 

External Input 

Time Base Output 

GENERAL 

Readout Display 

Display Storage 

Lamp Test 

Power Requirements 

Dimensions 

+2 parts in 106 /year. 

5 parts in 10? rms for 1 sec- 

ond average. 

+3 parts in 107 for 30 days. 

5 parts іп 106 from 0°C to 
50 С. 

+part in 107 for 10% line 

voltage variation. 

1 MHz at 1 Vrms into 500€) 

switch selectable. 

Clock Out (rear panel) TTL 

1 MHz output through 4709. 

0.4" LED eight digit in-line 

readout with decimal point. 

Automatic leading zero sup- 

pression. Off Scale indicator 

for overflow and a Gate indi- 

cator. 

Switch selectable, rear panel, 

display storage. Holds read- 

ings between samples. 

Illuminates all segments of all 

digits. 

100-115 or 200-230 Vac £10% 

48-440 Hz, 17W. 

3.47” H X 8.37” WX 13.36” 

D 8.81 cm X 21.26 cm X 

33.93. 

10 165 (4.5 kg) net; 17 165 

7.7 kg) shipping. 

624ХА-7-77 



1.3 OPTIONS TABLE 1-2 STANDARD OPTIONS (Cont'd) 

The options listed in Table 1-2 are standard op- OPTION DESCRIPTION 

tions available for this instrument. 11 (Cont'd) 

Maximum warm 72 hours. 

up for off periods 

to 1 week. 

TABLE 1-2 STANDARD OPTIONS 

OPTION DESCRIPTION 

06 

624X A-4-79 

Internal Battery Pack (all models except 

62444), ac or dc operation. May not 
be installed with Option 10 or Option 

45. 

High stability time base oscillator. Im- 

proves oscillator stability to: 

Aging rate after 

warm up. 

Frequency retrace 
for off periods to 

2:24 hours. 

Short term aging 

rate. 

Long term aging 

"fate. 

Temperature 

stability. 

10% Line Voltage. 

+1 part in 10%/ 
year. 

£5 parts in 10" 
within 15 min. 

+5 parts in 10%/ 
day average for 3 

days. 

£3 parts in 107 
for 30 days. 

TCXO 1 part in 

106 over 0°C to 

50°С. 

+5 parts in 10°. 

High stability time base oscillator. Im- 

proves oscillator stability to: 

Aging rate after 

warm up. 

Frequency retrace 

for off periods to 

24 hours. 

Short term aging 

rate. 

Long term aging 

rate. 

Temperature 

stability. 

+1 part in 108/ 
day. 

+2 partsin 107 
within 15 min. 

+5 parts in 10! 9/ 
rms for 10 sec. 

average. 

+1.5 parts in 107 
for 30 days. 

TCXO 1 part in 

10" over 0°C to 
50°С. 

High Stability Oscillator 

Aging rate after 
warm up. 

«t3 parts in 10? / 
24 hours. 

Frequency Retrace 

for off periods to 

approximately 24 

hours. 

Short term aging 

rate. 

Temperature 
variation 

10% line volt- 

age change from 

spec. 

Long term aging 

rate. 

1 hour typical to 

reach +6 parts іп 

105 maximum. 

+1 part in 101? 
rms for 1 second 

average. 

«2 parts in 101 ?/ 
°С typical. Maxi- 
mum: #4 parts in 

10? over a 20°С 
change within the 

range of -20°C to 
+55°С. 

+5 parts in 10! 9. 

+3 parts in 108 for 
30 days. 

High Stability Oscillator 

Aging rate after 

warm up. 

Maximum warm 

up for off periods 

to 1 week. 

Frequency retrace 

for off periods to 

approximately 24 

hours. 

Short term aging 

Temperature 
variation 

«x1 part in 10?/ 
24 hours. 

72 hours. 

1 hour typical to 

reach +6 parts in 

10% maximum. 

+1 part in 10! / 
rms for 1 second 

average. 

«£2 parts in 101 9/ 
°C typical. Maxi- 
mum: 44 parts in 

10? over a 20°С 
change within the 

range of -20°C to 
455 С. 
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TABLE 1-2 STANDARD OPTIONS (Cont'd) 

DESCRIPTION OPTION 

1-4 

12 (Cont'd) 

10% line voltage 

change from spec. 

Long term aging 

rate. 

%5 parts in 10! 9. 

+3 parts in 108 
for 30 days. 

High Stability Oscillator 

Aging rate after 

warm up. 

Maximum warm 

up for off periods 

to 1 week. 

Frequency retrace 

for off periods to 

approximately 24 

hours. 

Short term aging 

rate. 

Temperature 

variation. 

+5 parts in 10'°/ 
24 hours. 

72 hours. 

1 hour typical to 

reach <+5 parts 

in 107. 

+5 parts in 10! ! 
rms for 1 second 

average. 

«x2 parts in 10! ?/ 
°С typical. Maxi- 

mum: #4 parts in 

10? over a 20°С 
change within the 

range of -20°C to 

55C 

TABLE 1-2 STANDARD OPTIONS (Cont'd) 

OPTION 

13 (Cont'd) 

Range 

Multiplier 

Resolution 

Digit 

Accuracy 

DESCRIPTION 

+5 parts in 10! 9. 1076 line voltage 

change from spec. 

+1.5 parts in 108 
for 30 days. 

Long term aging 

rate. 

Digital BCD Output. Parallel 8-4-2-1 

BCD digital outputs with decimal point 

and measurement units indication. 

Provides high speed direct readings mea- 

surements (in Hz) of low frequency sig- 

nals with resolution to 0.001 Hz. See 

Multiplier specifications below: 

A Input Multiplier 

50 to 3000 Hz. 

X100 

0.001 Hz to 0.1 Hz selectable in 

decade steps. 

Reads in Hz with automatically posi- 

tioned decimal point. Leading zeros 

beyond the units decade are suppressed. 

+3 count +time base accuracy. 

624XA-4-79 



CHAPTER 2 

INSTALLATION 

2.1 INTRODUCTION 

The S-D Model 624XA Series Frequency Counters 

are shipped in an operational condition and are 

ready for use as received. This chapter outlines 

the procedures for initial inspection and installa- 

tion of the instrument. Instructions for reship- 

ment are also included should the unit be returned 

for service or repair. 

2.2 RECEIVING INSPECTION 

Prior to accepting the counter from the shipper, 

inspect the condition of the shipping container for 

any indication of freight damage. Any sign of dam- 

age should be noted by both the shipper and re- 

ceiver and should be reported to the insurance in- 

vestigator. 

Immediately following removal of the instrument 

from the shipping carton, inspect for possible phy- 

sical damage incurred during shipment. Check sur- 

faces for scratches or dents and note conditions of 

controls and connectors. Should any damage be 

noted, notify your nearest Systron-Donner repre- 

sentative- DO NOT USE THE COUNTER UNTIL 

INSTRUCTED TO DO SO BY THE REPRESEN- 

TATIVE: 

2.3 RESHIPMENT 

When the instrument is to be packaged for ship- 

ment use the original packing material if possible. 

Your Systron-Donner field office can provide ma- 

terials similar to those used for the original factory 

packaging; or, repackage the instrument following 

these general instructions. 

General Packing Instructions 

Attach a tag to the unit indicating the Model 

number, serial number, name and address of the 

instrument owner, and a summary of the service 

or repairs required. 

624ХА-8-78 

Wrap Ше instrument іп heavy paper ог plastic 

prior to placing it into the shipping container. 

Select a strong carton or wooden box to house 

the instrument. 

Use an adequate layer of shock absorbing mater- 

ial on all sides of the instrument and protect the 

front panel with additional layers of cardboard. 

Be certain that there is no movement of the unit 

within the container. 

Seal the container with strong tape or metal 

bands. 

Mark the container *FRAGILE-DELICATE 

INSTRUMENT" to ensure careful handling. 

Be certain that all correspondence refers to full 

instrument nomenclature, model and serial num- 

ber. 

2.4 POWER REQUIREMENTS 

The Model 624XA Series Frequency Counters are 

supplied with a standard three conductor power 

cable which, when connected to an appropriate 

power receptacle, grounds the chassis to protect 

operating personnel from certain electrical hazards. 

Whenever the cord is mated to a two-conductor 

outlet, a cord adapter plug (properly installed) 

must be used to provide the same protection. 

The instrument operates from either 100, 115, 125, 

215, 225, 230 or 240 volts at 48 to 440 Hz and con- 

sumes approximately 17 watts of power. Taps on 

the power transformer are provided to accomodate 

various power levels. See drawing 05753201 for lo- 

cation of jumpers for appropriate line voltages. 

Check to assure that the proper fuse is installed for 

the appropriate voltage before applying power to 

the instrument. A 0.50 ampere fuse is required 

for 100-115 volt operation and a 0.25 ampere 

fuse is required for 215-240 volt operation. 
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A 

FIGURE 2.1 

LINE CHANGE DIAGRAM POWER TRANSFORMER #05753201 
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CHAPTER 3 

OPERATION 

3.1 INTRODUCTION 3.2 FRONT PANELS 

This chapter describes the Model 624XA Series Table 3.1 describes the controls, connectors and 

Frequency Counters front and rear panel controls indicators on the front panels. Location of these 

and connectors. Initial turn on procedures and a controls, connectors and indicators is shown in 

general operational procedure for the three fre- Figure 3.1. 

quency measurement functions are also presented. 

Ө О 

2 © © 
FIGURE 3.1 624XA SERIES FRONT PANELS 
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FIGURE 3.1 624XA SERIES PANELS (CONT) 
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TABLE 3-1 FRONT PANELS 

A INPUT 20 Hz [BNC Connector. A channel in- 

put accepts signals between 20 

Hz and 100 MHz. Used for A 

IN and MULT. Functions. 

Five interlocking push on switch- 

es. Used to select the measure- 

ment resolution from 0.1 Hz to 

1 kHz in decade steps. 

When pressed this switch will 

disengage all other resolution 

switches and position the deci- 

mal point to provide 1 kHz re- 

solution of the frequency mea- 

sured. Used with A or B input 

signal but not in the Multiplier 

Function. 

For A inputs display reads 

XXXXXXXX. kHz, leading 

zeros, beyond the units kHz 

decade are suppressed. 

For B and C inputs display 

reads XXXXX.XXX MHz, lead- 

ing zeros beyond the units MHz 

decade are suppressed. 

When pressed this switch will 

disengage all other resolution 

switches and position the deci- 

mal point to provide 100 Hz 

resolution of the frequency 

measured. Used with A or B 

input signals but not in the 

Multiplier Function. 

For A inputs display reads 

XXXXXXX.X kHz, leading 

zeros beyond the units kHz 

decade are suppressed. 

For B and C inputs display 

reads XXXX.XXXX MHz, lead- 

ing zeros beyond the units MHz 

decade are suppressed. 
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When pressed this switch will 

disengage all other resolution 

switches and position the de- 

cimal point to provide 10 Hz 

resolution of the frequency 

measured. Used in all three 

functions, A input, B input 

and Multiplier. 

For Multiplier A inputs dis- 

play reads XXXXXXX.X Hz, 

leading zeros beyond the units 

Hz decade are suppressed, 

For A inputs display reads 

XXXXXX.XX kHz leading 

zeros beyond the units kHz 

decade are suppressed. 

For B and C inputs display 

reads XXX.XXXXX MHz, 

leading zeros beyond the units 

MHz decade are suppressed. 

When pressed this switch will 

disengage all other resolution 

switches and position the de- 

cimal point to provide 1 Hz 

resolution of the frequency 

measured. Used in all three 

functions, A input, B input, 

and Multiplier. 

For Multiplier A inputs dis- 

play reads XXXXXX.XX Hz, 

leading zeros beyond the 

units Hz decade are suppressed. 

For A inputs display reads 

XXXXX.XXX kHz, leading 

zeros beyond the units KHz 

decade are suppressed. 

For B inputs display reads 

ХХ.ХХХХХХ MHz, leading 

zeros beyond the units MHz 

decade are suppressed. 



TABLE 3-1 FRONT PANEL (CONT) 

When pressed this switch will 

disengage all other resolution 

switches and position the de- 

cimal point to provide 0.1 Hz 

resolution. Used in all three 

functions, A Input, B Input, 

and Multiplier. 

For Multiplier A inputs display 

reads XXXXX.XXX Hz, lead- 

ing zeros beyond the units Hz 

decade are suppressed. 

For A inputs display reads 
XXXX.XXXX kHz, leading 

zeros beyond the units kHz 

decade are suppressed. 

For B inputs display reads 

X.XXXXXXX MHz. 

FUNCTION Three interlocking push on 

switches. Selects one of 

three operating functions with- 

in two frequency ranges. 

A IN kHz A Input frequency range 

function switch. Accepts input 

frequencies from 20 Hz to 100 

MHz. When pressed this switch 

will disengage all other function 

switches and program the in- 

strument to accept Á input 

signals. Frequency readout is 

direct reading in kHz. 

MULT. Hz 

(Opt. 45) 

Low Frequency Multiplier 

mode function switch (Models 

6241A, 6242A, and 6243A) 

Optional. When pressed this 

switch will disengage all other 

function switches and program 

the logic circuits to accept A 

input signals via the multiplier 

circuits. Frequency readout 

is direct reading in Hz. 

B input frequency range func- 

tion switch (Models 6242A, 

6243A and 6244A) accepts 

TABLE 3-1 FRONT PANEL (CONT) 

мох | name | FUNCTON 
input frequencies from 100 

MHz to 512 MHz (Models 

6242A and 62444) or 100 

MHz to 1250 MHz (Model 

6243A). When pressed this 

switch will disengage all other 

function switches and program 

the instrument to accept B 

input signals. Frequency read- 

out is direct reading in MHz. 

C input frequency range func- 

tion switch (Model 6244 А). 

Accepts input frequency from 

500 MHz to 4.5 GHz. When 

pressed this switch will disen- 

gage all other function switch- 

es and program the instrument 

to accept C input signals. Fre- 

quency readout is direct read- 

ing in MHz. 

Reset switch. Momentary push 

to hold switch when pressed, 

will reset the instrument to a 

Zero state and initiate a new 

measurement cycle. 

POWER Push-on push-off switch applies 

power to the instrument. 

B INPUT 

100-512 MHz 

BNC connector B channel in- 

put accepts signals between 

(6242А and |100 MHz and 512 MHz for 

62444) the Models 6242A and 62444 

100-1250 or 100 MHz to 1250 MHz for 

MHz (6243A)|the Model 6243A. Used in 

the B IN function. Fuse pro- 

tected connector is also the 

fuse holder, fuse in series with 

the input coax cable. 

C INPUT RF Type “М” connector C channel 

input accepts signals between 

500 MHz and 4.5 GHz for the 

Model 6244A ACTO input. 

PIN diode leveler protected. 

A INPUT i A potentiometer control that 
SENSITIVITY adjusts the sensitivity of the A 

624ХА-7-77 
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mon] wwe | — ramon 
A INPUT 
SENSITIVITY 

(Cont) 

channel from 10 mVrms 

to 825 Vrms. 

READOUT 

DIGITS 

Eight digit numerical display 

with decimal point. Seven seg- 

ment in-line digital readout 

LED's. Readout is controlled 

by the Function and Resolu- 

tion switches with automatic- 

ally positioned decimal and 

leading zeros suppression. 

Off-scale indicator. Light ` 

emitting diode indicates that 

one or more of the most sig- 

nificant digits are not displayed. 

The digits that are displayed, 

however, are correct. 

Time base count gate indica- 

tor. Light-emitting diode in- 

dicates when the count gate 

is open or closed. 

3.3 REAR PANEL 

Table 3-2 describes the controls and connectors on 

the rear panel. Location of the controls and con- 

nectors is shown in Figure 3-2. 

TABLE 3-2 REAR PANEL 

INDEX | NAME | FUNCTION 

LAMP TEST Push button switch, push to 

hold, when pressed illuminates 

all segments of all eight digits. 

Fuse holder Power fuse, 0.25 amp for 115 

Vac operation and 0.125 amp 

for 230 Vac operation. 
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TABLE 3-2 REAR PANEL (CONT) 

INDEX | | NAME | Function | 
Receptacle | Power receptacle mates with 

three conductor power cord, 

supplied with unit. 

INT EXT Toggle switch selects either 

internal time base oscillator 

or external oscillator. 

CLOCK IN BNC connector used to inject 

external time base oscillator 

signal. When INT EXT switch 

is in the EXT position. 

OSC. ADJ. | Rear panel access to permit 

calibration of the internal time 

base oscillator. 

CLOCK OUT] BNC connector. Convenience 

1 MHz Time Base Clock Out- 

put jack. 1 MHz TTL logic 

output through 470 ohm. 

RUN HOLD | Toggle switch controls measure- 

ment rate of instrument. In the 

Run position the instrument 

makes continuous measurement 

samples of the input and the 

visual diaplay is updated after 

each measurement cycle. In the 

Hold position the instrument is 

locked up and requires a Reset 

to initiate a measurement. One 

measurement cycle per manual 

reset and the visual display holds 

this reading until the next cycle 

is initiated. 

Digital Output connector plate. 

If Option 35 is installed pro- 

vides connector for BCD Out- 

put of frequency readout plus 

decimal point and measurement 

units of Hz, kHz, or MHz. See 

Table 3.3 for pin number con- 
figuration and function. 



FIGURE 3-2 624XA SERIES REAR PANEL 

3.4 OPERATING PROCEDURES 

There are four operating functions within three 

frequency bands which can be measured by the 

624XA series counters. The 20 Hz to 100 MHz 

band is used in conjunction with the Multiplier 

(optional) and A input functions. 100 MHz to 

1250 MHz (Model 6243 А) or 100 MHz to 512 

MHz (Model 6242 A) is measured in the B func- 

tion. 500 MHz to 4.5 GHz (Model 6244А) is mea- 

sured in the C function. Resolution for the A in- 

put, B input or C input functions is switch select- 

able, 0.1 Hz through 1 kHz in decade steps. 

3-6 

Resolution for the Multiplier function, is also 

switch selectable, from 0.001 Hz to 0.1 Hz using 

the 0.1 Hz, 1 Hz and 10 Hz resolution switches 

respectively. In the A input function the input 

signal amplified and then counted directly for a 

readout in kHz. In the Multiplier function the 

input signal is first processed by a phase locked 

X100 multiplier and then coupled to the counter 

circuits for an expanded readout in Hz. In the B 

input function the input signal is prescaled by a 

factor of four (Model 62424) or a factor of six- 

teen (Model 6243A) then coupled to Ше counter 

circuits for a readout in MHz. In the (C input 

624ХА-7-77 



function the input signal is processed by the ACTO 

in MHz. 

3.4.1 20 Hz- 100 MHz A Input (All Models) 

To measure the frequency of a signal in this band 

two operating functions are available, A IN and 

the Optional Multiplier. Set the counter controls 

as follows: 

Front Panel 

POWER Press on. 

FUNCTION Press A IN kHz. 

RESOLUTION Press 1 kHz, 100 Hz, 10 Hz 

or 0.1 Hz as appropriate for 

measurement desired. 

RESET Press to reset the instrument. 

Connect to A INPUT connec- 

tor. The display reads the in- 

put frequency, to the resolu- 

tion selected, on a maximum 

of eight digits. АП leading 

zeros however are suppressed. 

Adjust the A INPUT SENSI- 

TIVITY control for appropri- 

ate signal. 

Signal Input 

A INPUT 

SENSITIVITY 

Rear Panel 

LAMP TEST Press and hold, all segments on 

all eight digits of the readout 

display should illuminate. Re- 

lease and display returns to 

normal. 

INT EXT Placed in INT position. If an 

external time base oscillator 

is desired, place switch in the 

EXT position and inject a 1 

MHz 1 Vrms input to the 

clock IN connector. 

RUN HOLD RUN position: In the run 

position the instrument makes 

continuous measurements of 

the input signal, updating the 

display after each measure- 

ment cycle. 
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HOLD position: In the hold 

position the instrument is 

locked up and must be reset 

manually each time a measure- 

ment is desired. The readout 

will hold the previously mea- 

sured frequency until the re- 

set switch is pressed. 

3.4.2 Multiplier Function 50 Hz to 3000 Hz 

(All Models except 6244A) 

Front Panel 

POWER Press On. 

FUNCTION Press MULT. Hz. 

RESOLUTION Press 10 Hz, 1 Hz or 0.1 Hz as 

appropriate for measurement 

resolution desired, 0.1, 0.01, 

or 0.001 respectively. i 

RESET Press to reset instrument. 

Connect to A INPUT connec- 

tor. Frequency displayed is 

read in Hz. Display reads in- 

put frequency, to resolution 

selected on max. of eight dig- 

its. All leading zeros are sup- 

Signal Input 

pressed. 

A INPUT 

SENSITIVITY Adjust the А INPUT SENSI- 

TIVITY control for appropri- 

ate signal. 

Rear Panel Rear panel controls operate 

as described for A INPUT 

paragraph 3.4.1. 

3.4.3 100 MHz to 512 MHz (Model 6242А) or 

100 MHz to 1250 MHz (Model 6243A) B INPUT 

Front Panel 

POWER Press On. 

FUNCTION Press B IN MHz. 

RESOLUTION Press 1 kHz, 100 Hz, 10 Hz, 

1 Hz or 0.1 Hz as appropriate 

for measurement desired. 

RESET Press to reset the instrument. 

Connect to B INPUT connec- 

tor. The display reads the 

Signal Input 
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input frequency, to the reso- 

lution selected, on a maximum 

of eight digits. All leading 

zeros however are suppressed. 

Rear panel controls operate 

as described for A INPUT 

paragraph 3.4.1. 

Rear Panel 

3.4.4 500 MHz to 4.5 GHz (Model 6244A Only) 

Front Panel 

POWER Press On. 

FUNCTION Press C IN MHz. 

RESOLUTION Press 1 kHz, 100 Hz, 10 Hz, 

1 Hz or 0,1 Hz as appropriate 

for measurement desired. 

Press to reset instrument. 

Connect to C INPUT RF con- 

nector. The display reads the 

input frequency, to the reso- 

lution selected, оп a maximum 

of eight digits. АП leading 

zeros however are suppressed. 

RESET 

Signal Input 

Rear Panel controls operate 

as described for A INPUT 

paragraph 3.4.1. 

Rear Panel 

3.5 DIGITAL BCD OUTPUT (OPTION 35) 

When Option 35 is installed a rear panel BCD 24 

pin connector is provided. Table 3-3 provides pin 

number and signal coding information. 

TABLE 3-3 BCD OUTPUT CONNECTOR 

Sb 107 

Sb 10% 

Sb 105 

Sb 107 

Sb 10? 

Sb 10? 

Sb 10! 

一 一 一 -一 一 

Sb 109 

BCD BIT "1" 

BCD BIT “2” 

BCD BIT “4” 

BCD BIT “8” 

Strobe 

Decimal Point data 

Not Connected 

DP BIT SI 

DP BIT “2” 

DP BIT “4” 

PRINT COMMAND 

RESET INHIBIT 

MHz (Annunciator) 

Hz (Annunciator) 

kHz (Annunciator) 

N.C. 

N.C. 

+5V Reference 

OV Reference (GND) 
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CHAPTER 4 

PRINCIPLES ОҒ OPERATION 

4.1 INTRODUCTION 

This chapter describes the functional operations 

of the Model 624XA Series Frequency Counters 

from three perspectives. The overall functional 

operation is discussed first and is referenced to 

Figure 4-1 624ХА Series Functional Schematic 

Diagram. This description covers the selection 

logic, the time base logic, the count gate logic, 

the reset/store logic and the counter circuits in 

detail that are located on the Main Logic PCB 

Assembly, and relates to their interface with the 

amplifier, prescaler, multiplier, ACTO, N Com- 

puter and display PCB Assemblies. 

NOTE 

Figure 4-1 relates to all Models of the 624 XA 

series, which use a common Main Logic PCB 

Assembly. The configuration is changed for 

the different Models by placement of the 

jumper wires (W1, W2 and W3) and the change 

out of the plug-in PCB Assemblies A4, A5 and 

46. 

A detailed theory of operation of Ше six support- 

ing PCB assemblies is presented next, and is ref- 

erenced to the schematic diagrams located in Chap- 

ter 7 of the manual. The Integrated Circuit Mo- 

dules used in the counter are listed and described 

as to their function and are supported by the 

IC data sheets (pages 5-11 through 5-45), which 

provides pinning information, schematic and log- 

ic equivalents and detailed characteristics that 

are unique to the IC device. 

4.2 MAIN LOGIC PCB FUNCTIONAL 

DESCRIPTION 

The measurement technique used is the compari- 

son of the unknown input signal frequency to a 

known time base derived from the resolution se- 

lection of the time base reference oscillator. 

Four functional modes of operation are provided 

which are front panel switch selected; 

624ХА-2-78 

1. Direct Counting from 20 Hz to 100 MHz (all 

Models). 

2. Prescaler (+16) Counting from 100 MHz to 

1.25 GHz (Model 6243 A) or Prescaler (+4) Count- 

ing from 100 MHz to 512 MHz (Model 62424). 

3. Multiplier (X100) Counting from 50 Hz to 3 

kHz (available when Option 45 is installed in all 

Models except 62444). 

4. ACTO (Automatic Computing Transfer Oscil- 

lator) Counting from 500 MHz to 4.5 GHz (Model 

62444 only). 

4.2.1 A Input Mode Of Operation 

The A Input Mode provides for the direct count- 

ing of 20 Hz to 100 MHz signal that are amplified 

and converted to a digital ECL signal by the am- 

plifier PCB assembly Al. This digital serial pulse 

train is then directed to the counter circuits when 

the A Input Count Gate U4-14 is enabled by the 

FUNCTION A IN kHz switch, and opened by the 

selected time base. The serial data count is accu- 

mulated by the counter during the count cycle 

(time base period). This total count is then con- 

verted to a BCD format by the counter circuits 

(U5, U12, U18 and U6) and applied to the Display 

PCB Assembly A2 during the Store (transfer) cycle 

to provide a readout of the count in kHz. 

4.2.2 B Input Mode Of Operation (Model 6243A) 

The B Input Mode provides for a divide by 16 

prescaler counting of 100 MHz to 1.25 GHz sig- 

nals that are amplified, divided by 16 and convert- 

ed to a ECL digital signal by the prescaler PCB 

Assembly A4. This serial pulse train is then direct- 

ed to the counter circuits when the B Input Count 

Gate (U4-3) is enabled by the FUNCTION B IN 

MHz switch, by placing a ECL logic high (-5.2V) 

on U4 pin 7, and opened by the selected time base 

which is divided by 16. The serial data count is 



then accumulated by the counter circuits during 

the count cycle. This accumulated count is then 

converted to a BCD format by the Counter Circuit 

(US, U12, U18 and U6) and applied to the Display 

PCB Assembly A2 during the Store cycle to pro- 

vide a readout of the count in MHz. 

4.2.3 B Input Mode Of Operation (Models 6242A 

and 6244A) 

The B Input Mode provides for a divide by four 

prescaler counting of 100 MHz to 512 MHz signals 

that are amplified, divided by four and converted 

to a ECL digital signal by the prescaler PCB Assem- 

bly A4. This serial pulse train is then directed to 

the counter circuits when the B Input Count Gate 

(U4-3) is enabled by the FUNCTION B IN MHz 

switch by placing a ECL logic high (-5.2V) on U4 

pin 7 and opened by the selected time base which 

is divided by four. The serial data count is then 

accumulated by the counter circuits during the 

count cycle. This accumulated count is then con- 

verted to a BCD format by counter circuit (U5, 

U12, U18 and U6 and applied to the Display PCB 

Assembly A2 during the Store cycle to provide 

_ a readout of the count in MHz. 

4.2.4 Multiplier (Option 45) Mode Of Operation 

(All Models except 6244А) 

The Multiplier Mode (Option 45) provides a times 

100 multiplication of the low frequency 50 Hz to 

3 kHz output of the Amplifier РСВ Assembly А1 

(OUT LF signal) by the Multiplier PCB Assembly 

AS. This MULT OUT signal is a x100 A input 

5 kHz to 300 kHz serial count which is directed 

to the counter circuits when the Multiplier Count 

Gate (U4-15) is enabled by the FUNCTION MULT 

Hz switch, by placing a ECL logic high (-5.2V) on 

U4 pin 13 and opened by the selected time base. 

This serial count is then accumulated by the count- 

er circuits during the count cycle. The accumu- 

lated count is then converted to a BCD format 

^ by the counter circuits (U5, U12, U18 and U6) 

and applied to the display during the Store cycle 

to provide a readout of the count in Hz. 
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4.2.5 C Input (ACTO) Mode Of Operation 

(Model 6244A) 

The C Input Mode provides for a ACTO (Automa- 

tic Computing Transfer Oscillator) counting of 

500 MHz to 4.5 GHz signals. When the Model 

62444 is configured the М Computer РСВ Assem- 

bly is installed in the А5 location replacing the 

Option 45 Multiplier PCB Assembly and the ACTO 

PCB Assembly A6 is installed. 

The signal to be counted is applied to the C INPUT 

“N” type connector (13) and routed ма a semi- 

ridged coax cable to the PIN Diode Leveler Assem- 

bly. This signal is then leveled by a level bias con- 

trol signal generated by the level detector logic 

located on the ACTO PCB Assembly A6. The 

PIN Diode Leveler outputs the leveled 500 MHz 

to 4.5 GHz input signal to the Dual Sampler Assem- 

bly which is part of the ACTO Assembly Аб via а 

semiridged coax cable. 

The ACTO PCB and N COMPUTER PCB logic 

which inter-react generate two outputs; one being 

the ACTO OUT signal which is the phase locked 

ACTO local oscillator frequency which is applied 

to Count Gate U4 pin 12 to allow it to be counted 

by the counter circuits. The other is the TIME 

BASE OUT from А5 pin 1 which is a ACTO time 

base clock frequency that relates the computed 

X N number. 

4.2.6 Function And Resolution Select Logic 

When the A IN kHz push button of the FUNCTION 

switch is pressed and latched the following enable 

and inhibit operations are configured: 

1. -5.2V ECL logic high (Vee) is placed 

on U4 pin 10 to enable the A Input 

Count Gate. 

2. +5V, -5.2V and -7.2V is applied to the 

Amplifier PCB Assembly A1 to enable 

Amplifier PCB for the A Input direct 

counting function. 
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3. The +5V, -5.2V and -7.2V is removed 

from the Prescaler PCB Assembly A4 

to inhibit the Prescaler function. 

4. A ECL logic low (О volts) is set on 

pins 7 and 13 of U4 to disable the 

B Input and Multiplier Count Gates. 

5. The MULT ENABLE line from U28 

ріп 7 is set at a TTL logic high (%5У) 

to inhibit the Multiplier functions. 

When the MULT Hz push button of the FUNC- 

TION switch is pressed and latched the following 

enable and inhibit operations are configured: 

1. A-5.2V ECL logic high (Vee) is set 

on pin 13 of U4 to enable the Multi- 

plier Count Gate. 

2. +5V, -5.2V and -7.2V is applied to 

the Amplifier PCB A1 and the Mul- 

tiplier РСВ AS to enable the А1 

and A5 PCB Assemblies for the 

MULT Hz function. 

3. A ECL logic low (0 volts) is set 

on pins 10 and 7 of U4 to disable 

the A Input and B Input Count 

Gates. 

4. The MULT ENABLE line from 
U28 pin 7 is set at a TTL logic 

low (0 volts) to enable the mul- 

tiplier functions when the proper 

resolution is selected. 

When the B IN MHz push button of the FUNCTION 

switch is pressed and latched the following enable 

and inhibit operations are configured: 

1. A -5.2V ECL logic high (Vee) is applied 

to pin 7 of U4 to enable the B Input 

Count Gate. 

2. +5V, -5.2V and -7.2V is applied to Ше 

Prescaler PCB A4 to enable it's circuits 

for the B Input Prescaler operation. 

3. The +5V, -5.2V and -7.2V is removed 

from assemblies Al and AS to inhibit 

the A Input and Multiplier functions 

in the case of Models 6242А and 

6243A or the A Input and C Input 

ACTO functions in the case of Model 

62444. 

4. U28 pin 9 will go to a TTL logic low 

(0 volts), which will enable gate U7-11 

and disable gate U7-6 which in turn will 

decrease the duration of the selected time 

base by a factor of 4 if jumper W1 (6242A 

or 6244 A) is installed, ог by a factor of 

16 if jumper W2 (6243А) is installed. 

When the C IN MHz push button of the FUNCTION 

switch is pressed and latched the following enable 

and inhibit operations are configured for the Model 

6244 А: 

1. А-5.2У ECL logic high (Vee) is set оп pin 

13 of U4 to enable the ACTO Count Gate 

and allow counting of the ACTO OUT 

signal applied to U4 pin 12. 

2. The +5V, -5.2V and -7.2V is removed 

from assemblies Al and U4 to inhibit 

the A Input and B Input Functions. 

3. +5У and -5.2V is applied to the N Com- 

puter РСВ А5 and the ACTO PCB A6 

to enable their circuits for the C Input 

ACTO operation. 

4. Logic low (0 volts) are set on pins 13 

and 14 of PROM U28 to allow ACTO 

operation by configurating the U28 

Output of Y6=0, Y7=1 and Y8=1 

logic states. 

5. A logic high (+5V) is set on the ACTO=0 

line (PCB Assembly AS pin 13). 

The RESOLUTION section of the push button 

switch interfaces with the A, B and C inputs of 

the PROM Incoder U28 (pins 10, 11 12) to allow 

for the selection of the time base (count gate 

duration) and the proper decimal point location 

on the display. The FUNCTION section of the 

push button switch also interfaces with the D and 

E inputs of the PROM Incoder U28 (pins 13 and 

14) to allow for the encoding of the selected func- 

tional mode. Table 4-1 provides the incoding for- 

mat of the RESOLUTION section of the push 

button switch as to it's logic function with it's 

relationship to the FUNCTION section of the 
switch. 

The PROM Incoder U28’s outputs Y 1, Y2 and 

Y3 (pins 1, 2 and 3) provides a 1-2-4 octal code 
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Switch Selection 

MULT IN Hz 

A IN kHz 

B IN MHz 

(6242A/6244A) 

B IN MHz 

(6243A) 

C IN MHz 

MULT IN Hz 

A IN kHz 

BIN MHz 

(6242A/6244A) 

B IN MHz 

(6243A) 

C IN MHz 

MULT IN Hz 

A IN kHz 

B IN MHz 

(6242A/6244A) 

В IN MHz 

(6243A) 

C IN MHz 

MULT IN Hz 

A IN kHz 

B IN MHz 

(6242A/6244A) 

B IN MHz 

(6243A) 

CIN MHz 

MULT IN Hz 

A IN kHz 

B IN MHz 

(6242A/6244A) 

B IN MHz 

(6243A) 

C IN MHz 

TABLE 4-1 RESOLUTION AND FUNCTION INCODING 

U28 Prom Inputs 

АГ“ СУ СУЛ 

024 Inputs 

А В С 

Count Gate 

Duration 

2.5s 

625 ms 

10s * ACTO TB 

15 

15 

.25s 

62.5 ms 

1s * ACTO TB 

100 ms 

100 ms 

25 ms 

6.25 ms 

100 ms * ACTO TB 

10 ms 

10 ms 

6.5 ms 

.625 ms 

10 ms * ACTO TB 

1 ms 

1ms 

.25 ms 

62.5 из 

1 ms 4 АСТО ТВ 

Display Readout 

(all leading zeros beyond the 

unit decade are suppressed) 

XXXXX.XXX Hz 

XXXX.XXXX kHz 

X.XXXXXXX MHz 

X.XXXXXXX MHz 

X.XXXXXXX MHz 

XXXXXX.XX Hz 

XXXXX.XXX kHz 

XX.XXXXXX MHz 

XX.XXXXXX MHz 

XX.XXXXXX MHz 

XXXXXXX.X Hz 

XXXXXX.XX kHz 

XXX.XXXXX MHz 

XXX.XXXXX MHz 

XXX.XXXXX MHz 

COUNTING INHIBITED 

XXXXXXX.X kHz 

XXXX.XXXX MHz 

XXXX.XXXX MHz 

XXXX.XXXX MHz 

COUNTING INHIBITED 

XXXXXXXX. kHz 

XXXXXXX.X MHz 

XXXXXXX.X MHz 

XXXXXXX.X MHz 
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to the decimal point location and leading zero sup- 

pression functions. U28's Y4, Y5 and Y6 outputs 

(pins 4, 5 and 6) provides the unit of measurement 

data (Hz, kHz or MHz) to the Option 35 BCD rear 

panel output connector. U28's Y7 output (pin 7) 

generates the MULT INHIBIT signal which is set 

to a TTL logic low (0 volts) to inhibit the X100 

multiplier function when the 1 kHz or 100 Hz 

resolution is switch selected. 

The Y8 output of U28 (pin 9) generates a logic 

low (0 volts) when the Prescaler B Input function 

is selected, which will enable gate U7-11 and dis- 

able gate U7-6 which will effect a decrease of the 

duration of the selected time base by a factor of 

4 if jumper W1 (62424 or 62444) is installed, or 

by a factor of 16 if jumper W2 (6243 A) is installed. 

Table 4-2 provides a “Truth Table" of the U28 

PROM Incode program. 

4.2.7 Time Base Logic 

The time base divider is referenced to the 10 MHz 

internal oscillator (A3) or a 1 MHz external 1 Vrms 

the CLOCK IN INT-EXT is placed in its INT posi- 

tion a logic low is set on pin 10 of U14 and a logic 

high (*5V) is set on pin 1 of U14, which will gate 

on the internal time base oscillator signal at U14 

pin 9, which is divided by 10 via counter U23 to 

1 MHz, and gate inhibit the external 1 MHz signal 

which is applied from the CLOCK IN rear panel 

BNC connector J5 via transistor Q2. When the 

CLOCK INT-EXT switch S2 is placed in it's EXT 
position a logic high is set оп 014 pin 1 and a 

logic low is set on U14 pin 10, which will gate 

enable the external 1 MHz signal applied to the 

CLOCK IN BNC connector J5 and gate inhibit 

the internal reference oscillator signal. NAND 

gate U14-6 provides the drive for the 1 MHz ref- 

erence signal to the rear panel CLOCK OUT BNC 

connector J4, as a TTL (*5V peak) clock, this 

signal is referenced to either the internal oscillator 

or the external CLOCK IN signal depending on the 

position of the CLOCK IN INT-EXT switch S2. 

The switch selected 1 MHz time base reference 

clock is applied to pin 6 of U13 a +10 counter. 

4-6 

A 100 KHz clock is generated at U13 pin 5 which 

is applied to pin 8 of counter ІЛ and pin 5 of 

NAND gate U7. When the B IN MHz function is 

switch selected pin 9 of PROM U28 will go to a 

logic low state and set a logic low on U7 pin 4 

and a logic high on U7 pin 12. This U7 gate con- 

figuration will enable the 25 kHz clock from Ul 

ріп 9 when jumper W2 (6242А and 62444) or 

the 6.25 kHz clock from Ul ріп 12 when jumper 

W1 (6243 A) is installed, and disable the 100 kHz 

clock for U13 pin 5. When the A IN kHz C IN 

MHz or MULT Hz function is switch selected pin 

9 of PROM U28 will go to a logic high state which 

will enable the 100 kHz clock and disable the 6.25 

kHz ог 25 kHz clock at NAND gate U7 pin 8. 

The selected 100 kHz, 25 kHz or 6.25 kHz clock 

at NAND gate U7-8 is applied via CMOS inverter 

08-4 and jumper W3 (6241 A, 62424 and 6243A) 

to the six decade +10 time base count chain com- 

prised of three dual CMOS BCD counters U3, U9 

and U15. Five outputs from 0.1 Hz to 1 kHz or 

(0.25 Hz to 25 Hz Models 6242А/6244А) or 

(.00625 Hz to 62.5 Hz Model 6243A) when the 

B IN MHz function is selected, are generated by 

the time base count chain and applied to the time 

base selector U24's X 3 through X 7 inputs (U24 

pins 4 through 8). Table 4-3 provides the time 

base selection format as to the selected output at 

U24 Z output (pin 14). 

The time base output at U24 pin 14 is applied to 

the clock input of CMOS flip-flop U2 via inverter 

U8-15 thus toggling the flip-flop at the selected 

time base rate. The flip-flop's Q output at pin 12 

is inverted by U8-10 CMOS inverter and applied 

to pin 1 of gate U17 which is the time base input 

to the Count Gate Logic. 

When the Model 62444 is configured jumper W3 

is removed and the time base clock output at CMOS 

inverter U8 pin 4 is routed to the N Computer 

PCB AS input pin 26. When the A or B input 

function is selected, the ENABLE signal at U28 

Y7 will go to a logic low placing a logic low on the 
N Computer PCB AS pin 24, which will allow the 

time base clock at A5 pin 1 to be the same as the 

clock presented at the time base input (A5, pin 26). 
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TABLE 4-2 128 PROM PROGRAM (TRUTH TABLE) 

U28 INPUTS U28 OUTPUTS 

A В C D E EN ХЛ NY ZI VIANA МБ Уб:-У7 УВ 

1 1 0 1 0 0 1 1 1 0 

1 0 

0 

0 

FUNCTION | RESOLUTION 

SELECTED | SELECTED 

A IN kHz 

A IN kHz 0 

A IN kHz 1 0 

0 0 

0 0 

0 0 

A IN kHz 0 0 

A IN kHz 0 0 

B IN MHz 

B IN MHz 

B IN MHz 

B IN MHz 

B IN MHz 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

о Meje (ә) о: (со) Ken © с “ел со (ә) O © оо Жә) (ә) O im (s) dej РОР der fe) | Ke (eh КОЙ le ke 

"INVALID SELECTION, MULTIPLIER WILL BE INHIBITED BY U28 Y7 

(ріп 7) being set low (О volts) 

TABLE 4-3 TIME BASE SELECTION FORMAT 

COUNTER OUTPUT 

(6242A/6244A) (6243A) 

62.5 Hz 

6.25 Hz 

.624 Hz 

.0625 Hz 

.00625 Hz 

U3PIN 14 

U9 PIN 6 

U9 PIN 14 

U15 PIN 6 

U15PIN 14 
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This ТВ OUT signal at А5 ріп 26 is routed to the 

input of the time base count chain at U3 pin 3. 

When the C input function is selected, the ENABLE 

signal at U28 Y7 output will go to a logic high 

placing a logic high on the N Computer PCB A5 

pin 24, which will configure the time base to a 

100 kHz * ACTO TB signal. This ACTO time 

base signal will expand the selected time base per- 

iod by the N factor to allow the counter to display 

the ACTO measured signal on the display. 

4.2.8 Count Gate Logic 

The Count Gate Logic consists of the time base 

input gates U17-3 and U17-11, gates U11-15 and 

U11-1 which function as CMOS to ECL translators, 

the ECL stop/start flip-flops U10 and the quad 3- 

input ECL NOR gate U4 which is the actual count 

gate. 

The selected time base clock at inverter U8 pin 10 

is applied to U17 pin І and is gated with the un- 

divided time base clock from gate U7 pin 8. This 

undivided time base clock is also applied to pin 

12 of U17. The clock at U17 pin 11 is translated 

from a CMOS (+5V) to an ECL (-5.2V) logic true 

by Ul1-15 gate and applied to the enable of the 

count gate start control flip-flop (010 pin 11). 

The O output of the start Пір-Пор (U10 pin 10) 

will generate the gate on signal as a logic high 

which is applied to the input pins 4 and 5 of U4 

to enable the count gate. This start gate signal is 

also applied to the D input of the stop control 

flip-flop at U10 pin 6, the enable input U10 pin 6 

receives the undivided clock from U17-3 via CMOS 

to ECL translator U11-1. The Q output of the 

stop control flip-flop at U10 pin 2 will generate 

the EOC signal which will close the count gate 

when it goes to a logic low on pin 9 of U4. 

By synchronizing the selected time base clock with 

the undivided reference clock, any jitter or sluing 

that may have been generated by the time base 

counters is eliminated. Thus the count gate will 

open and close in reference to the undivided clock, 

but have the duration of the selected time base. 

4.2.9 Reset-Store Logic 

The Reset-Store Logic generates the STORE, RE- 
SET. RESET and GATE signals. The EOC signal 
from flip-flop U10 pin 2 is applied to pin 2 is ap- 

4-8 

plied to pin 10 of U16 which inverts and translates 
it from an ECL logic low to a TTL logic high at 
U16 pin 12as a TTL EOC signal. The GATE sig- 
nal from U10 pin 15 is applied to pin 15 of U16 

which translates it without invertion to a TTL 
"САТЕ signal. The EOC signal from 1/16 pin 12 
and the GATE signal from U16 pin 13 ECL to TTL 
translators are gated by AND gate U25-8 to gener- 

ate the GATE INDICATOR signal which is coupled 
via Darlington driver transistor Q5 to the Display 
PCB Assembly A2 to illuminate the GATE LED 
indicator for the duration of the count gate enable 

period. 

The EOC signal via ECL to TTL translator U16-12 

is also applied to the store one-shot M.V. at U26 

pin 9, which will generate a ~ 100 us duration 

pulse at its Q output (U26 pin 12). This store 

pulse is applied via AND gate U25-12 as the STORE 

signal to pin 27 of the Decade Counter IC U6. A 

logic low on pin 27 of U6 will cause the Counter 

to output the count accumulated during the count 

gate enable period as a 1-2-4-8 BCD. 

The EOC signal at U16-12 is applied to the Reset 

Timer IC U27 via transistor Ql. The timer U27 

will generate a logic high on its output (U27 pin 3) 

22.5 seconds after the EOC time and trigger the 

reset one-shot M.V. at its A input (U26 pin 1). 

The reset one-shot M.V. Q output at U26 pin 4 is 

applied to pin 1 of AND gate 025 which generates 

the RESET signal at U25 pin 3. This RESET sig- 

nal is applied to the following listed TTL counter 

IC's RESET pins to reset the effected counter to 

Zero. 

U6 pin 40 Ul pin 13 

U18 pin 13 U13 pin 13 

The RESET signal from U25-3 is also applied to 

pin 5 of U11 which inverts and translates the TTL 

RESET signal to an ECL RESET signal at its U11 

pin 4 output. This ECL RESET signal is then ap- 

plied to the following listed ECL IC's RESET pins 

to reset the effected counters and flip-flops. 

05 pin 9 š 
U10 pin 4 U10 pin 13 

The CMOS time base divider circuits are reset by 

a RESET developed by inverter U8-15, which in- 

verts the TTL RESET signal from U25 pin 3 and 

applies it to the following listed CMOS counters 

and flip-flop RESET pins. 

U3 pin 7 
U3 pin 15 

U15 ріп 7 
015 pin 15 
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09 ріп 7 

09 pin 15 

The rear panel mounted RUN-HOLD switch 53 

when placed in its HOLD position will set a logic 

ground on the collector of transistor Q1, which 

will inhibit the timer U27 and thus prevent the 

generation of a RESET on an EOC state. This 

HOLD function causes the counter to hold the 

last accumulated count until the RUN HOLD 

switch is returned to its RUN position or the front 

panel RESET push button switch is depressed. 

When the RESET push button switch is depressed, 

a logic low (ground is set on pins 4 and 5 of U22 

which will trigger the one-shot M.V. configured by 

the three NAND gates of IC U22, and generate a 

RESET via AND gates U25-6 and U25-3. 

U2 pin 10 

4.2.10 Counter Circuits 

The selected and gated serial count from the Count 

Gate U4 is applied to the 1st DCU ECL Counter 

US pin 12. The 18: DCU Counter 05 outputs а 

1-2-4-8 BCD count which is translated from ECL 

to TTL logic levels by the Quad Translator U12. 

ECL to TTL Translator U12 outputs the TTL BCD 

to the LSD BCD inputs of the 40 pin Decade Coun- 

ter U6 (pins 6, 5, 4 and 3). The LSD bit 8 is ap- 

plied to the 2nd DCU TTL Counter U18 at its 

CLOCK 1 input pin 8. Counter U18 outputs a 

1-2-4-8 BCD count to the NLSD BCD inputs of 

the 40 pin Decade Counter U6 (pins 10, 11, 12 

and 13). The NLSD bits 4 and 8 are gated by OR 

gate U19-3 to generate the NLSD CARRY signal 

which is applied to U6 pin 7 the CLOCK IN input. 

The Decade Counter U6 is controlled as to its 

Count-Store-Reset cycle by the STORE pulse 

applied to pin 27 and the RESET pulse applied 

to pin 40. A 1-2-4 octal coded Decimal Point 

input is applied to U6 pins 25, 24 and 23 to acti- 

vate the decade counter’s decimal point and lead- 

ing zero suppression internal circuits. 

The Decade Counter outputs multiplexed eight 

decade display data in a 1-2-4-8 BCD format (U6 

pins 16, 17, 19 and 20) to the BCD-to-Seven-Seg- 

ment Decoder Driver U21 via Quad Buffer U20. 

The multiplexing frequency is determined by tim- 

ing capacitor C17, which is connected between 

ground and pin 28 of U6 to control the frequency 

624ХА-4-79 

of U6's internal free-running М.У. 

An eight line sequenced decade enable, timed to 

illuminate the LED display is applied to the Dis- 

play PCB Assembly A2 via eight P-N-P Darlington 

transistors (Q6 through Q13) from the Decade 

Counter at pins 37, 38, 34, 36, 32, 33, 31 and 30 

in decending order from decade 10" to 10?. When 

the Decade Counter exceeds a count of 99999999 

a logic high is generated at U6 pin 26 which will 

illuminate the Displays O.S. LED indicator via 

P-N-P Darlington transistor Q4. 

4.2.11 Power Supply Circuits 

The power supply consists of the rear panel moun- 

ted Power Transformer ТІ, line fuse F1, the AC 

Power input connector J3 and the four Voltage 

Regulators U29 through U32. The rectifiers and 

filter capacitors are located on the Main Logic 

PCB with the POWER push button switch which 

is part of Sl. 

The bridge rectifier consisting of CR3 through 

CR6 supplies raw negative voltage to the -5.2 volt 

regulator U31 and positive raw voltage to the +5 

volt regulator U32. Fullwave rectifier consisting 

of СЕ! and CR8 supplies raw negative voltage to 

the -2 volt regulator U30. Voltage regulator U30 

is referenced to the -5.2 volt output of voltage 

regulator U31 so that its output as referenced to 

ground is -7.2 volts. Fullwave rectifier consisting 

of CR2 and CR7 supplied raw positive voltage to 

the Option 10 voltage regulator U29 which fur- 

nishes regulated +15 volts to the optional time 

base oscillator. 

.4.3 READOUT (DISPLAY) PCB ASSEMBLY A2 

The following description is referenced to Figure 

7-11 Readout PCB Assembly Schematic Diagram 

#7-05756801 А located in Chapter 7 of this man- 

ual. 

The Display PCB Assembly A2 interfaces with the 

Main Logic PCB via 34 pin DIP connector/ribbon 

cable assembly. The display consists of eight Sev- 

en Segment LED numerical display elements 051 

through DS8 and two LED indicators DS9 and 

DS10 to provide the GATE and O.S. (overscale) 
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indications. The eight line sequenced decade en- 

ables timed to illuminate the LED numerical dis- 

play is applied via the connector/ribbon cable as- 

sembly as a +5V true (enable). The multiplexing 

of the numerical display is in decending order from 

decade 10" to 10?. 

The seven segment drive (ground returns) are ap- 

plied via the cable assembly to the eight numerical 

display elements in parallel. Pin 25 of the cable 

assembly provides the decimal point drive as a 

ground return to each of the eight display elements 

in parallel. The O.S. LED (DS9) is illuminated 

when a logic low is set on pin 27 of the cable 

assembly and the GATE LED (DS10) illuminates 

when a logic low is placed on pin 34. 

4.4 100 MHz AMPLIFIER PCB ASSEMBLY A1 

The following description is referenced to Figure 

7-9 100 MHz Amplifier PCB Schematic Diagram 

#7-05723801D, located in Chapter 7 of this manu- 

al. 

The Amplifier РСВ Assembly А1 interfaces with 
the Main Logic PCB via a seven pin connector. 

When the A INPUT or MULT Hz function is 

switch selected +5V, -5.2V and -7.2V is applied 

to connector pin 6, 4 and 5 respectively to en- 

able the amplifier. When the B INPUT MHz 

function is switch selected the amplifier is 

disabled by the removal of the +5V, -5.2V and 

-7.2У. 

The +5V Усс provides voltage to the drain of the 

input FET QI via transistor ОЗ which functions 

as a constant current source, the +5V is also ap- 

plied to one side of potentiometer R7. The -7.2V 

input at the edge connector pin 5 is applied to U3 

a -5 V IC voltage regulator which supplied -5V 

Vee t о the FET QI, emitter follower Q2 and t he 

triple ECL differential amplifier Ul. The -5.2V 

at the edge connector pin 4 supplies Vee to the 

second triple ECL differential amplifier U2. 

The A INPUT 20 Hz to 100 MHz signal is applied 

via coax cable from the front panel A INPUT 

BNC connector and its seriesed SENSITIVITY 

control R101 to the PCB assembly coax connec- 

tor РІ and capacitor coupled via СІ, C2, C3 and 
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RI to gate #1 of the input FET 01. Diodes СКІ 

and CR2 provides for the front end overload pro- 

tection. The FET input provides high input im- 

pedance (21 МО /25 pF) and low noise. The FET 

01 outputs at its source to emitter follower Q2 

which is capacitor coupled by C8 to pin 9 of Ul. 

Ul is configured as a three stage cascaded ampli- 

fier the three unused complementary outputs 

pins 15, 2 and 7 are grounded. The last stage of 

Ul outputs at pin 3 which is dc coupled to pin 9 

of U2. 

U2 is configured as a three stage cascaded ampli- 

fier, the unused complementary output of the 

first stage pin 7 is grounded. The compelmentary 

output of the second stage pin 15 provides the 

feedback to the input of Ul pin 9 via resistors 

R31 and R6. Potentiometer R7 provides the ad- 

justment of the feedback level, thus setting the 

overall all gain of the amplifier. It is normally 

adjusted to provide a 10 mVrms sensitivity for 

the A input, when the front panel SENSITIVITY 

control is set to MAX. The third stage provides 

complementary outputs to the Main Logic PCB 

Assembly via the edge connector J1 pins 3 and 1. 

Connector JI pin З L.F. OUT provides a signal 

to the Multiplier PCB Assembly via a ECL to 

TTL logic translator U16-5 located on the Main 

Logic PCB. Connector JI pin 1 H.F. OUT is ap- 

plied to the input of the count gate U4 pin 11 

located on the Main Logic PCB. 

4.5 MULTIPLIER РСВ ASSEMBLY (OPTION 45) 

The following description is referenced to Figure 
7-7 Logic PCB Schematic Diagram #7-05710001D 
and Figure 7-27 Multiplier PCB Schematic Diagram 

#7-05757401 А. 

The Multiplier РСВ Assembly is installed when 

Option 45 is ordered. It provides high speed dir- 

ect measurement in Hz of signals from 50 Hz to 

3000 Hz, by multiplying the A input signal by a 

factor of 100. The X100 multiplier utilizes a 

phase locked loop and provides readout resolution 

from 0.001 Hz to 0.1 Hz selectable in three decade 
steps. 

The Multiplier РСВ Assembly А5 interfaces with 
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the Main Logic РСВ via а 36 pin connector 

XAS. 

When the MULT Hz function is selected with the 

10 Hz, 1 Hz or.1 Hz resolution the PROM U28 

on the Main Logic PCB will output a logic high on 

its Y7 output (U28 pin 7) as an ENABLE which is 

applied to the edge connector pin 24 of the Mul- 

tiplier Assembly AS. Which will enable the “М” 

OUT signal at AS pin 17 by enabling NAND gate 

U4-4 by setting a logic high on its input pin 6. 

The ENABLE signal is also inverted by U6-2 and 

applied to the dual flip-flop U5 resets (U5 pins 4 

and 10) to enable the error detection circuit.) 

The Amplifier PCB Assembly Al outputs the ГЕ 

OUT signal to the Main PCB where its converted 

from ECL (-5.2V) to a CMOS compatible logic 

level (*5V) by logic level translator U16-5 located 

on the Main Logic PCB. It is then applied to pin 

9 of AS edge connector as the “М” signal. 

Two outputs are generated by the Multiplier PCB 

Assembly А5 and supplied to the Main Logic РСВ 

Assembly, the “М” OUT and the INHIBIT OUT. 

The *M" OUT signal a 5 kHz to 300 kHz count is 

routed to the Main Logic PCB Count Gate U4 

pin 12 via connector XAS pin 17 and logic trans- 

lator U11-4, which translates it to an ECL level. 

The INHIBIT OUT signal at connector ХА5 pin 2 

is applied to the Main Logic PCB Assembly AND 

gate U25 pin 4 to reset the Counter circuits if a 

Multiplier error is detected. 

The following detailed circuit analysis of the Mul- 

tiplier is referenced to Figure 7-15. The “М” IN 

signal is applied via edge connector pin 9 and ca- 

pacitor coupled by C5 to the Phase Comparator 

input U2-pin 14, where it is phase referenced to 

the signal from the second +10 Counters Q4 out- 

put (U3 pin 14) applied to U2 pin 3. The Phase 

Comparator outputs a digital error signal at U2 

pin 13 which controls the VCO to maintain phase 

lock of the X100 Multiplier. 

This output control voltage at U2 pin 13 is applied 

to the VCO input U2 pin 9 via external resistor 

R5. The VCO will track over a range of 50 Hz to 

3 kHz. Capacitors C3 and C4 which are paralleled 

across U2 pins 6 and 7 are the frequency determin-; 
ing components of the VCO. Potentiometer R6 
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MAX adjustment provides for Ше setting of the 

upper tuning limit of the VCO, which is adjusted 

at test for a VCO maximum of 3 kHz. Potentio- 

meter R7 MIN adjustment provides for the setting 

of the lower tuning limit of the VCO, and is ad- 

justed at test for a VCO minimum of 50 kHz. The 

VCO output at U2 pin 4 is applied to pin 2 of U3, 

the ENABLE input of a dual BCD up-counter. 

The counter will increment on the negative going 

transition of the applied VCO signal. The Q4 out- 

put of the first counter (U3 pin 6) is connected to 

the ENABLE input of the second counter (U3 

ріп 10), and a +100 count is obtained at the se- 

cond counter's Q4 output (U3 pin 14). This VCO 

+100 signal from U3 pin 14 is “looped back” to 

the Phase Comparator's U2 pin 3 to provide the 

phase lock loop function. 

The circuitry containing the Dual One-Shot M.V. 

(U1), R-S Flip-Flop comprised of NAND gates 

U4-3 and U4-11, and the Dual Туре D Flip-Flop 

(U5) provides a multiplier error detector, which 

will generate the INHIBIT OUT signal at ХА5 pin 

2 to reset the Counter whenever a multiplier error 

is detected. The error detection is enabled when 

the ENABLE signal at connector ХА5 pin 24 is 

set to a logic high, which is inverted by U6-2 to 

place a logic low on the resets of the Dual D Type 

Flip-Flops (US pins 4 and 10). The +100 УСО 

signal from U3 ріп 14 is applied to pin 12 of the 

Dual One-Shot M.V. Ul. The “М” IN signal is 

inverted by U6-12 and applied to the other One- 

Shot M.V. input at Ul pin 4. The Dual One-Shot 

M.V. generates complimentary 5-1 us duration 

pulses for each input transition of the input signals. 

The Dual One-Shot Q outputs ІЛ pins 6 and 10 

are applied to the clock inputs of the Dual D 

Type Flip-Flops (US pins 3 and 11). The Q out- 

puts of Ul (pins 7 and 9) are applied to the R-S 

Flip-Flop configured by the cross coupled NAND 

gates U4-3 and U4-11. The R-S Flip-Flop outputs 

a complimentary set-reset to the D inputs of U5 

at pins 5 and 9. The Q outputs of the Dual D 

Flip-Flop (US pins 2 and 12) are applied to NAND 

gate U4-10, which will gate detect any error gen- 

erated by the X100 multiplier function; such as 

a drop out of a count bit, or loss of phase lock and 

error flag it as a logic high at U4 pin 10. Inverter 

U6-10 inverts this error flag to a INHIBIT OUT 

logic low which is applied to the Main Logic PCB 

via connector XA5 pin 2, which will reset the 
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counter functions upon any multiplier error detec- 

tion. 

4.6 1.25 GHz PRESCALER PCB ASSEMBLY A4 

(MODEL 6243A) 

Two 1.25 GHz Prescalers are in production; they 

are directly interchangeable, and can be replaced 

with one another without changes to instrument 

operation and or specifications. 

The following description is referenced to Figure 

7-19 1.25 GHz Prescaler PCB Schematic Diagram 

#7-05706601 and Figure 7-21 1.25 GHz Prescaler 

РСВ Schematic Diagram #7-06725901, located in 

chapter 7 of this manual. Circuit description is in 

respect to figure 7-19. Minor circuit differences 

because of different IC's employed, U1 and U2, 

are obvious and therefore only one prescaler is de- 

scribed. 

The Prescaler PCB Assembly interfaces with the 

main Logic PCB Assembly via a 6-pin connector 

ХА4. 

When the В INPUT МН? function is switch selected 

+5V, -5.2V and -7.2V is applied to the edge connec- 

tor pin 6, 5 and 2 respectively to enable the Pre- 

scaler. When the A INPUT kHz or MULT Hz func- 

tion is switch selected the Prescaler is disabled by 

the removal of the +5V, -5.2V and -7.2V from the 

edge connector. 

The 100 MHz to 1.25 GHz B INPUT from the front 

panel BNC connector is applied via in-line fuse Fl 

(connector J2 provides for the fuse holder which 

is in series with the input coax cable) and coax 

cable to coax connector P1. The signal is capacitor 

coupled by СІ, C2 and C3 to the base of Ql. Re- 

sistor КІ terminates the input to ground to provide 

509 input impedance. Diode СКІ and CR2 pro- 

vides for the front end overload protection. 

Transistors Ol through Q6 configures a broadband 

low noise high gain amplifier chain. The last tran- 

sistor in the chain Q6 functions as an emitter fol- 

lower, which is capacitor coupled via C21 and C22 

to the first divide-by-four counter clock input at 

Ul pin 4. 

Two ОНЕ ECL counters U1 and U2 divides Ше В 

input by a factor of 16. The Q of the first divider 

outputs a + by 4 signal to the clock input of the 
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second counter at U2 pin 4. The Q output of the 

second counter U2 pin 3 outputs a+ by 16 signal 

to pin 3 of the edge connector which provides the 

prescaled B input signal (+16) to the count gate in- 

put on the Main Logic PCB at U4 pin 6. 

Potentiometer R13 Vee ADJ provides for the ad- 
justment of the Vee level to Ul pin 5 from -7.2V 

to -5.0V and is adjusted during test to achieve op- 

timum count down operation of counter Ul. 

Diode СЕ5 and capacitor C23 provides а dc level 

detector circuit, which outputs a dc level that is 

proportional to the average amplitude of the signal 

being applied to the clock input of counter Ul. 

This detected dc level is applied to the inverted in- 

put of the differential voltage comparator U3 pin 

3. The non-inverted input of the voltage compara- 

tor U3 pin 2 is connected to the swinger of poten- 

tiometer R22 SENSE adjustment. Potentiometer 

R22 is adjusted at test to a dc level that is equal to 

a dc level that relates to a 10 mV rms (-27 dBm) B 

input signal, thus in effect sets the prescaler thres- 

hold (sensitivity). When the dc level at U3 pin 3 is 

equal to or greater than the level at U3 pin 2 set by 

potentiometer R22, U3 pin 7 will go low and turn 

off the Darlington P-N-P transistor Q7 and remove 

the ground from the prescaler output at the edge 

connector pin 3. 

4.7 512 MHz PRESCALER PCB ASSEMBLY A4 

(MODELS 6242А and 6244А) 

Two 512 MHz Prescalers are in production, they 

are directly interchangeable and can be replaced 

with one another without changes to instrument 

operation and or specifications. 

The following description is referenced to Figure 

7-15 512 MHz Prescaler PCB Schematic Diagram 

#7-05706301 and Figure 7-17 512 MHz Prescaler 

PCB Schematic Diagram #7-06726301, located in 

chapter 7 of this manual. Circuit description is in 

respect to Figure 7-15. Minor circuit differences 

because of different IC's employed, Ul, are obvious 

and therefore only one prescaler is described 

The Prescaler PCB Assembly interfaces with the 

Main Logic PCB Assiembly via a 6-pin connector 

ХА4. 

When the В INPUT MHz function is switch selected 

+5V, -5.2V and -7.2V is applied to the edge connec- 
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tor pin 6, 5 and 2 respectively to enable the Pre- 

scaler. When the A INPUT kHz or MULT Hz func- 

tion is switch selected the Prescaler is disabled by 

the removal of the +5V, -5.2V and -7.2V from Ше 

edge connector. 

The 100 MHz to 512 MHz B INPUT from the front 

panel BNC connector is applied via in-line fuse F1 

(connector J2 provides for the fuse holder which is 

in series with the input coax cable) and coax cable 

to coax connector РІ. The signal is capacitor coup- 

led by СІ, C2 and C3 to the base of Q1. Resistor 

КІ terminates the input to ground to provide 500 

input impedance. Diode СКІ and CR2 provides 

for the front end overload protection. 

Transistors Q1 through Q6 configures a broadband 

low noise high gain amplifier chain. The last tran- 

sistor in the chain Q6 functions as an emitter fol- 

lower which is capacitor coupled via C21 and C22 

to the divide-by-four counter clock input at Ul 

pin 4. 

Ul is a UHF ECL counter that divides the B INPUT 

frequency by a factor of 4. The Q output ІЛ pin 3 

outputs a+ by 4 signal to J3 which provides the 

prescaled B Input signal to the count gate input on 

the Main Logic PCB at U4 pin 6. 

Diode CRS and capacitor C27 provides a dc level 

detector circuit, which outputs a dc level that is 

proportional to the average amplitude of the signal 

being applied to the clock input of counter Ul. 

This detected dc level is applied to the inverted in- 

put of the differential voltage comparator U2 pin 

3. The non-inverted input of the voltage compara- 

tor U3 pin 2 is connected to the swinger of poten- 

tiometer R18 SENSE adjustment. Potentiometer 

R18 is adjusted at test to a dc level that is equal to 

a dc level that relates to a 10 mV rms (-27 dBm) B 

input signal, thus in effect sets the prescaler thres- 

hold (sensitivity). When the dc level at U2 pin 3 is 

equal to or greater than the level at U3 pin 2 set by 

potentiometer R18, U3 pin 7 will go low and turn 

off the Darlington P-N-P transistor Q7 and remove 

the ground from the prescaler output at the edge 

connector pin 3. 

4.8 BATTERY PACK & CHARGER OPTION 06 

When the Battery Pack and Charger is installed as a 

an option it will automatically implement the bat- 

tery's dc power when ac line power fails or is re- 
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moved. During ac line power the battery pack is 

being charged continually. When the battery pack 

is fully charged, it will operate the instrument con- 

tinuously for over three hours. 

The Battery Pack and Charger option is installed in 

the top cover of the instrument and adds 5.6 lbs. 

(2.5 kg) to the wieght of the instrument. The 06 

Option can be installed in the 6241А, 6242А and 

6243A Counters when Options 10 or 45 are not 

installed. 

CAUTION 

The Battery Pack contains nine 2V 2.5 Amp/Hr lead 

acid cells. Ensure that the battery pack or individual 

cells are not subjected to direct shorts. A low resis- 

tance shunt or direct short can cause rapid heat build- 

up and possible explosion. 

To avoid dangers associated with recharging batteries, 

use only Gates #0810-00.04 “D” cells. Do not attempt 

to use cadmium-zinc, alkaline or like batteries that are 

not designed to be recharged, or have cell voltages 

other than 2 volts. 

The following discussion of the chargers operation 

is referenced to Figure 7-26, Battery Pack and 

Charger Schematic Diagram #7-05772501. The 

Charger consists of two regulated supplies, one out- 

putting +9V to charge batteries BT6 through BT9 

and the other outputting -11V to charge batteries 

ВТІ through ВТ5. Both charger circuits function 

in a similar manner, the difference being the pola- 

rity and voltage. 

The -1 1V charger circuit is configured from IC 

Differential Comparator Ul, transistors Q2 and Q5 

and their associated capacitors, resistors and diodes. 

The -11V charger output is divided by divider net- 

work R23 and R24 to -6.2V and applied to the in- 

verting input of Ul pin 3, and is compared with 

the -6.2V developed by Zener CR10 which is ap- 

plied to the non-inverting input of Ul at pin 2. 

Any differential present on the emitter output of 

UI (pin 1) is applied to the base of transistor Q2 

via the swinger of potentiometer R3. The emitter 

of Q2 connects to the base of the series pass regu- 

lator Q5 to control the negative charger output 

voltage and charge current. Potentiometer R3 ad- 

justs the output voltage and potentiometer R4 ad- 

justs the charge rate (current) of the negative 

charger circuit. 
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The +9V charger circuit is configured from IC Dif- 

ferential Comparator U2, transistors Q1, ОЗ and 

Q4 and their associated capacitors, resistors and 

diodes. The +9V charger output is divided by the 

divider network R14 and R15 to +6.2V and ap- 

plied to the inverting input of U2 at pin 3, and is 

compared with the +6.2V developed by Zener 

diode CR7 which is applied to the non-inverting 

input of U2 at pin 2. Any differential present on 

the collector output of U2 (pin 7) is applied to the 

base of transistor Q1 via transistor Q3 and the 

swinger of potentiometer КІ. The emitter of Ol 

outputs to the base of the series pass regulator Q4 

to control the positive charger output voltage and 

charge current. Potentiometer КІ adjusts the out- 

put voltage and potentiometer R2 adjusts the 

charge rate (current) of the positive charger circuit. 

The rectifiers and the -5.2V, %5У and -7.2V regu- 
lators are located on the Main Logic PCB and in- 

terface via a five pin cable and plug (P1) to the 

top cover mounted Battery Pack and Charger. 

Bridge rectifier CR3 through CR6 supplies raw -9 

and +9 volts to the -5.2V and *5V IC regulators 

when the instrument is operating on ac line power. 

Bridge rectifier CR1, CR2, CR7 and СЕ8 supplies 

raw -18 volts to the -7.2V IC regulator and the -11 

volts charger circuits and raw +18 volts to +9 volts 

charger circuit when the instrument is operating on 

ac line power. When the instrument is operating 

from the battery pack, +8 volts is supplied via 

diode CR3 to the +5V IC regulator, -8 volts is sup- 

plied via diode CR2 to the -5.2V IC regulator and 

-10 volts is supplied via diode CRI to the -7.2V ІС 

regulator. 

4.9 N COMPUTER AND ACTO PCB 

ASSEMBLIES А5 апа Аб (MODEL 62444) 

The following description is referenced to Figure 

4-2, Functional ACTO Logic Diagram and Figures 

7-23 and 7-25, the Schematic Diagrams of the N 

Computer and ACTO PCB’s located in Chapter 7 

of this manual. 

The C input allows for the measurement of signals 

having a frequency of 0.5 to 4.5 GHz using the 

ACTO (Automatic Computing Transfer Oscillator) 

technique. 

The signal to be counted is applied to the “М” 

type C input connector J3 and routed via a semi- 
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ridged coax cable to the PIN Leveler Assembly. 

The applied signal is leveled by the level bias con- 

trol signal generated by the Level Control Circuit 

located on the A6 Assembly. The PIN Leveler out- 

puts the leveled signal to the Dual Sampler Assembly 

which is part of the Аб ACTO PCB via a semiridged 

coax cable. 

The Dual Sampler consists of a resistive wide band 

power splitter which divides and applies the RF in- 

put signal equally to the Lock Mixer and the N mix- 

er. The input to the Dual Sampler is sampled and 

detected by the level detector then applied via pin 

to the Level Control Circuit comprised of А608, 

A604 and their associated circuit components. A6 

U8 is a differential IC amplifier which outputs the 

difference between the detected RF input level and 

the voltage set by potentiometer R59 LEVELER 

ADJ. IC Amplifier A6U8 outputs to transistor Аб 

Q4 which provides the AGC level bias via a coax 

cable to the PIN Leveler Assembly. 

The PIN diode leveler is a broadband solid state 

thin film device that functions as both a coupler 

and a variable attenuator. It consists of a straight 

through transmission line using PIN diodes in shunt 

for attenuation control. The impedance of the de- 

vice is controlled by the bias signal applied to it's 

coax connector control port. Input RF signals 

that are within the power range of the Dual Samp- 

ler will develop little or no AGC feedback and the 

PIN diodes appear as а 509 load across the trans- 

mission line. This constitutes a minimum attenua- 

tion condition and allows optimum coupling (min- 

imum insertion loss). As the input RF signal level 

increases the level bias control signal will increase 

thereby turning on the PIN diodes and adversely 

effecting the line impedance. The resulting discon- 

tinuity reflects most of the incident power thus 

increasing the attenuation. The PIN diode Leveler 

prevents high power RF signals from damaging the 

Dual Sampler allowing a front panel C input level 

of up to *20 dBm without damage and an input 

sensitivity down to —13 dBm. 

The RF signal from the dual sampler power divider 

applied to the Lock Mixer is hetrodyned with the 

LOCK LO VCO 45-50 MHz output from the col- 

lector of A601 via connector pin( 8). The Lock 

IF output from the Lock Mixer is then applied via 
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connector pin(6)to the Lock IF Amplifier Discrim- 

inator AGUS. Operational Amplifier AGUS will gen- 

erate a de level upon detection of an IF signal that 

relates to the lock IF frequency. This dc level will 

take control of the Search Oscillator A6U6 and 
convert it's function from a ramp generator to a 

high gain AFC amplifier, thus controlling the VCO 

and closing up the frequency lock loop (FLL). 

When the FLL is not locked the Search Oscillator 

generates a ramp signal which will sweep the VCO 

from 180 to 200 MHz thus placing the ACTO in 

it's search mode. 

An assumption was made that frequency lock is 

always obtained on a “true” IF signal that is of 

sufficient amplitude, which is not always true. 

In the absence of an input signal or an input signal 

that is below the ACTO's acquisition level, the 

Search Oscillator will sweep the VCO over a fre- 

quency range wide enough that one or more har- 

monics are capable of mixing to provide a “false” 

lock IF signal. When this false lock on condition 

arises the VCO instead of locking on to the center 

of the discriminators S curve, will attempt to lock 

on at the extreme ends of the curve, and be out of 

range. If this happens, the “false” lock will be lost 

and discriminator will immediately try to lock on 

to the same signal thus causing an oscillation. This 

oscillation will trigger either AGU7 ог A6U9 which 

are fast response differential comparators acting 

as Schmitt triggers, which will force the Search 

Oscillator to ignore this unallowable (false) fre- 

quency lock on and search for a “true” signal to 

lock on to. 

The VCO is comprised of ECL triple line receiver 

ІС СӨДІ and it's associated RCL components. 

Varicap АӨСКІ is the frequency controlling device 

and is “tuned” by the Search Oscillator output at 

А606 pin 6. The VCO's output at A6UI pin 2 is 

applied to the common clock input (pin 9) of the 

dual type D ECL flip-flop A6U2, which counts 

down the 180 to 200 MHz VCO output by a fact- 

or of four to generate the 45-50 MHz Lock LO 

outputs. The Lock LO output at A6U2 pin 14 

is applied to transistor A6Q1 which provides the 

drive to the Lock Mixer via connector pin( 8) 4 

thus providing the path to close the УСО FLL. 

The Lock LO outputs at A6U2 pins 3 and 15 are 

applied to the Phase Shifter circuit to allow for 
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the generation of the N LO signal. The Lock LO 

output at A6U2 pin 2 is applied to ріп 10 of 

A6UI which supplies the drive for the ACTO out- 

put to the counter circuit count gate U4 pin 12 

located on the Main Logic PCB. 

The Phase Shifter consists of ECL exclusive OR/ 

NOR gates A6U3 and ECL dual differential ampli- 

fier А604. The Phase Shifter functions as a SSB 

generator to develop an N LO output for the N 

Mixer that is 1 kHz higher than the Lock LO 45-50 

MHz frequency. The outputs of the VCO at A6U2 

pins 2 and 15 are applied to the exclusive OR/NOR 
gates and gated with the 1 kHz 0" and 1 kHz -90" 

signals from the 1 kHz Generator located on the 

А5 РСВ Assembly. The exclusive ORing and 

NORing of the signals cancels out the LOCK 

LO and the lower 1 kHz sideband, leaving on- 

ly the upper sideband which provides the 1 kHz 

shift thus generating a resultant that is the N LO 

signal. The М LO output at A6U4 pin 14 is applied 

to transistor driver A6Q2 which provides the drive 

for the N LO signal to the N Mixer via connector 

pin 

The RF signal from the dual sampler power divider 

applied to the N Mixer is hetrodyned with the N 

LO. The output N IF signal of the N Mixer is ap- 

plied via connector pin( 3) to transistor A6Q3 

which supplies the drive to the N Computer PCB 

Assembly А5 as the 1 kHz X N signal. 

The N Computer PCB Assembly AS plugs into the 

Main Logic PCB Assembly and interfaces via a 36 

pin connector with the Main Logic PCB circuits 

and the ACTO PCB A6 Assembly circuits. Two 

functional circuits constitute the N Computer the 

1 kHz Generator and the -N Time Base Counter. 

The 1 kHz Generator circuit is comprised of А508 

and А5011 configured as a 1 kHz oscillator and 

outputs two 1 kHz sine waves deplaced 90? in 

phase to the ACTO РСВ Assembly as the 1 kHz 02 

and 1 kHz -90" signals. IC A5U4 functions as a 

Schmitt trigger and digitizes the 1 kHz signal to 

a CMOS compatible 1 kHz which is applied to the 

-N Time Base Counter circuits. 

The 1 kHz X N signal from the ACTO PCB Assem- 

bly A6 is applied via ASPI pin 18 to IC ASUIO 
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which functions as а Schmitt trigger апа digitizes 

the 1 kHz X N signal to a CMOS compatible logic 

level which is applied to the -N counter circuit at 

ASUS pin 1 and one shot MV ASUI3 pin 5. The 

*N counter is configured by ASU2 a dual binary 

up counter cascaded as an 8 bit up counter which 

programs the cascaded 4 bit =N counters ASUI 

and А506. The Time Base clock from the Main 

Logic (U8 pin 4) supplies а 100 kHz TIME BASE 

IN signal which is applied to the clock input of the 

+N Counter at А501 ріп 6. The Q4 output of AS 

Ul is fed to the clock input of А506 to provide 

the cascaded 8 bit operation. The “О” state out- 

put of ASUG is feedback to the cascade input (CF) 

of ASUI at pin 13. The “О” state output of ASUI 

at pin 12 is the ACTO TIME BASE OUT signal 

which is applied to NAND gate ASUS pin 13 and 

the Preset Enables (PE) of А501 and А506 (pin 3). 

The dual D type Пір-Пор А507 is clocked by the 

100 kHz TIME BASE IN signal and D enabled by 

the Q4 output of counter ASU3-14. It's Q output 

at ASU? pin 12 is applied to the MR pin 10 inputs 

of А501 and A5U6 to provide synchronous initia- 

tion of the +N cycles. The Q output of ASU7 at 

it's pin 12 is gated with the ENABLE signal by 

А5012-4 and then inverted by A5U9-4 to generate 

the “М” COMPUTED signal to flag the Main Logic 

counter circuits that an ACTO cycle has been com- 

pleted. The gating configuration of ASUS enables 

the “О” state output at ASUI pin 12 as the ACTO 

TIME BASE OUT by gating it with the TIME BASE 

IN, ENABLE and the --N cycle reset from А507 

pin 12 to output it at ASPI pin 1 to the Main Log- 

іс РСВ Time Base Count Chain input at U3 pin 1. 

624ХА-7-77 4-17(4-18 blank) 
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CHAPTER 5 

MAINTENANCE AND CALIBRATION 

5.1 INTRODUCTION 

This chapter provides information on the Perform- 

ance Tests, Preliminary Maintenance and Calibra- 

tion procedures for the Model 624XA Series Fre- 

quency Counters. 

5.2 TEST AND CALIBRATION EQUIPMENT 

Table 5-1 lists the test equipment required to per- 

"form the various procedures for the Model 624XA 

Series Frequency Counters. 

TABLE 5-1 

RECOMMENDED TEST EQUIPMENT 

v Digital Multimeter 

Systron-Donner 

Model 7004 

ac and dc voltage £.01% 

4 Digit Display 

Signal Generator 10 Hz to 10 MHz *23 

Hewlett Packard dBm (3.16V into 509) 

Model 651B output 

/ Signal Generator/Sweeper .08 to 1.3 GHz 

Wavetek -30 to +20 dBm output 

Model 2001 

*Signal Generator .4 to 5 GHz 

[Sweeper Micro-Tel -13 to +20 dBm 

Model SG-800 output 

7 Oscilloscope Tektronix 

Model 465 

100 MHz at 5 mV/cm 

Dual-Trace 5 ns/Div 

sweep rate 

1 MHz <I X 10"? 
short term stability 

Frequency Standard 

Hewlett Packard 

Model HP 105 A/B 

* Required for Model 6244A only 

53 INTERNAL ADJUSTMENT AND TEST. 
POINT LOCATION 

Location of all the internal adjustments and test 
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points required to perform the following proce- 

dures contained in this chapter are called out in 

Figures 5-1 through 5-4. 

5.4 TIME BASE OSCILLATOR CALIBRATION 

The accuracy of measurement is related to the 

stability of the time base reference oscillator. 

The calibration period for the reference oscillator 

is determined by two factors; the required mea- 

surement accuracy and the reference oscillators 

stability and aging rate. Figure 5-5 is a chart that 

will allow the service technician to determine the 

required calibration period. To find the required 

calibration period, lay a straight edge across the 

chart from the required measurement accuracy to 

the reference oscillator stability, then read the 

calibration period off the right hand scale. 

Four different reference oscillators may be installed 

in the counter, which have different aging rates and 

temperature stability specification. Check the ref- 

ference oscillator to determine if it is the standard 

or one of the optional oscillators then check page 

1-2 of the manual to find it's stability specifications. 

It is recommended that the reference oscillator in 

the counter be calibrated at an ambient tempera- 

ture of +20°C (+68° Е). 

To calibrate the reference oscillator use a 1 MHz 

Frequency Standard with an accuracy of at least 

10 times the short term stability of the reference 

oscillator and an oscilloscope having a sweep rate 

of 0.01 us/cm. 

1. Apply the 1 MHz output of the Frequency 

Standard to the external trigger connector of the 

oscilloscope, set the sweep rate to 0.01 us/cm and 

select the external trigger mode. 

2. Place the counters rear panel INT/EXT switch 

in the INT position, and connect the rear panel 

CLOCK OUT BNC connector to the vertical input 

of the oscilloscope. 

3. Adjust the rear panel OSC. ADJ. control for 

a near stationary waveform on the oscilloscope, 

then readjust for minimum drift of the waveform. 

5-1 



A5R7 

A5R6 

A1R7 

FIGURE 5-1 

MODEL 6241A ADJUSTMENTS AND TEST POINT LOCATION DIAGRAM 
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-7.2N) -5.2V REAR U30( U31( ) 

U32(+5V) 

A5R7 

A5R6 
A4R18 

A1R7 

| ЕНОМТ 

FIGURE 5-2 

MODEL 6242А ADJUSTMENTS AND TEST POINT LOCATION DIAGRAM 
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A5R7 

AbR6 

REAR ` U30(7.2V) U31(5.2V) 
U U32(+5V) 

U3 Pin 3 

A4R22 

A4U1 Pin 5 

A4R13 
A4C16 

A4C12 

A4C6 

FRONT 

FIGURE 5-3 

MODEL 6243A ADJUSTMENTS AND TEST POINT LOCATION DIAGRAM 
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U30(-7.2V) ’ U31(-5.2V) 

U32(*5V) 

A6R35 

A6R33 

A4R18 

A6R19 

АТВ7 

Зори: 
SO SSHIGI Jo 

A6R 19 (Below Dual Sampler Assembly) 

FIGURE 5-4 

MODEL 6244A ADJUSTMENTS AND TEST POINT LOCATION DIAGRAM 
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4. Monitor the oscilloscope noting the rate of 

drift. The amount of error as referenced to the 

Frequency Standard can be calculated by the drift 

rate. A | cm/s drift indicates an error of 1 part in 

108 (0.01 PPM). 

5.5 CHECKOUT PROCEDURE AND INITIAL 

LOGIC PCB CONFIDANCE TEST (ALL MODELS) 

1. Insure that the Power Transformer ТІ pri- 

mary is wired for 115 Vac operation and that a 

.25A SLO-BLO fuse is installed in the rear panel 

fuse holder F1. 

2.  Insure that the ac N and H inputs are isolated 

from the chassis (resistance check). 

3.  Insure that the ac ground input is connected 

to the chassis (resistance check). 

4. Insure that the +5V, -5.2V, -7V and the 

+15V (Option 10) buses аге not grounded ог 

connected together (resistance check). 

5. Apply 115 Vac power to rear panel 115V 

connector and press POWER push button switch. 

6. Measure and verify the following voltage reg- 

ulator outputs. 

031  -5.2V +.25М (-4.95 to-5.45V) 

032 РМ 2SVICETE ЛО na V) 

030 TINT 35V ею SSM) 

7. Place the rear panel RUN HOLD toggel switch 

in it's RUN position. 

8. Place the rear panel INT EXT toggel switch 

in it's INT position. 

9. Select A IN kHz FUNCTION and 1 kHz RE- 

SOLUTION, press the rear panel LAMP TEST push 
button switch and verify that the display indicates 

88888888. and the GATE indicator LED flashes. 

10. Perform the following display readout check 

by selecting the different FUNCTION and RESO- 

LUTION push button switch selections. 

5-6 

SELECT 

FUNCTION RESOLUTION 

DISPLAY 

READOUT 

AIN 1 kHz 0. 
A IN 1 kHz 0.0 
A IN 1 kHz 0.00 
AIN 1 kHz 0.000 
AIN 1 kHz 0.0000 | 
BIN 1 MHz 0.0000000 ) 
B IN 1 MHz 0.000000 / Fə 
BIN 1 MHz 0.00000 > ¿nt 
BIN 1 MHz 0.0000 | 
BIN 1 MHz 0.000 / 
MULT Hz 0.000 
MULT Hz 0.00 
MULT Hz 0.0 

ІШЕ 

to it's EXT position. Apply a 1 MHz 1 Vrms clock 

to the rear panel CLOCK IN BNC connector. Se- 

lect A IN kHz FUNCTION and 1 kHz RESOLU- 

TION verify a display readout of 0. and note that 

Place the rear panel INT EXT toggel switch 

the GATE LED indicator flashes. Return the INT 

EXT toggel switch to it's INT position. 

12. Place the rear panel RUN HOLD toggel switch 

to it's HOLD position, and verify that the GATE 

LED indicator extinguishes. Return the RUN 

HOLD toggel switch to it's RUN position. 

13. Press and hold the RESET pushbutton switch 

and verify that the GATE LED indicator extin- 

guishes, release the RESET pushbutton switch and 

verify that the GATE LED resumes flashing. 

5.6 AMPLIFIER PCB ASSEMBLY A1 PERFORM- 

ANCE TEST AND ADJUSTMENT PROCEDURE 

(ALL MODELS) 

1. Select A IN kHz FUNCTION and 1 kHz 

RESOLUTION. 

qn. Apply a 100 MHz -27 dBm (10 mVrms) sig- 

* nal to the A INPUT 20 Hz -100 MHz BNC connect: 
or, terminated at 50 ohms, set the A INPUT 

SENSITIVITY control to it's MAX position. 

3. Adjust potentiometer AI R7 for 1 MHz dis- 

. play indication (1000). 
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4. Slowly decrease the level of the applied 1 MHz 

signal while adjusting potentiometer A1 R7 for max- 

imum sensitivity. 

5. Check the operation of the А IN counter 

function from 20 Hz to 100 MHz at applied signal 

levels of 10 mVrms to it's overload without damage 

levels. 

NOTE 

Do not exceed an input level of 250 Vrms below 

10 kHz, 50 Vrms from 10 kHz to 2 MHz апа 

5 Vrms from 2 MHz to 100 MHz. 

5.7 512MHz PRESCALER PCB ASSEMBLY A4 
PERFORMANCE TEST AND ADJUSTMENT 

PROCEDURE (MODELS 6242A AND 6244A) 

1. Select B IN MHz FUNCTION and 1 kHz 

RESOLUTION. 

2. Configure an oscilloscope and a sweep genera- 

tor as follows: 

Oscilloscope Vertical Sensitivity at 100 mv/ 

Div. Connect oscilloscope vertical input to 

А402 ріп З on the 512 MHz Prescaler. Apply 

an 80 to 520 MHz sweep signal at a -33 dBm 

level to the B INPUT 100-512 MHz BNC con- 

nector. 

3. Observe the oscilloscope and note the least 

sensitive voltage level (least negative voltage). 

4.  Manually adjust to frequency of the applied 

signal form 80 to 520 MHz and note the frequency 

that provides least sensitivity. 

5. Apply the least serisitive frequency noted in 

step 5 at a level of -30 dBm and adjust potentiome- 

ter A4R18 for a proper counter display at a -30 dBm 

input signal level. Decrease the apply signal 1 dB 

and verify that the counter stops counting, readjust 

potentiometer А4К18 as required. 

6. Apply an 80 to 512 MHz sweep frequency 

signal, while varying it's level from -30 dBm to 

+20 dBm and verify proper counter operation for 

all frequencies and input levels. 

ANAIS 

Или SC pano то NOTE min yer nra Rg 
If +27 dBm (5 Vrms) input signal level is exceeded 

'a.275 A fuse located within the B INPUT connect- 
or will blow. Available as Option 057245, five spare 

„input fuses are furnished with each counter. 

58 1.25 GHz PRESCALER РСВ ASSEMBLY 
АД PERFORMANCE TEST AND ADJUSTMENT 

PROCEDURE (MODEL 6243A ONLY) 

1. Select B IN MHz FUNCTION and 1 kHz 

RESOLUTION. 

2. Configure an oscilloscope and a sweep genera- 

tor as follows; 

Oscilloscope Vertical Sensitivity at 100 

mV/Div. Connect Oscilloscope vertical 

input to A4U3 pin 3. 

Apply а .9 to 1.3 GHz sweep generator 

signal at a -30 dBm level to the B INPUT 

100 - 1250 MHz BNC connector. 

3.  Adjust trimmer capacitors A4C6 and А4С16 

for minimum variation of the signal amplitude at 

A4U3 pin as boserved on the oscilloscope (best 

flatness of response from .9 to 1.25 MHz). 

4. Apply a 1.26 MHz -30 dBm signal to the B 

IN BNC connector. Rotate potentiometer A4R13 

Vcc ADJ fully CW. Rotate potentiometer A4R22 

SENS fully CCW. 

5. Temperature stabilize IC A4U1 with a Heat 

Probe or a Heat Gun to 50°С. Adjust potentio- 

meter A4R13 CCW while decreasing the level of 

the applied 1.26 GHz to obtain maximum sensi- 

tivity (s-33 dBm). 

6. Measure and record the voltage at ICA4UI 

pin 5 with a DVM. Adjust potentiometer A4R13 

CW for an increase of -200 mV over the previous 

record DVM measurement at A4UI pin 5. 

7. Apply an .08 to 1.26 GHZ sweep frequency 

at a level of -33 dBm to the B IN BNC connector. 

Observe the level on A4U3 pin 3 on the oscilloscope 

and note and record the least negative voltage. With 

the sweep generator in it's manual sweep mode apply 
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а frequency that produces least negative voltage 

at A4U3 pin 3 that was recorded above. Insure 

that A4UI is temperature stabilized at 50°С. Ad- 

just potentiometer A4R22 SENS for a proper dis- 

play readout of the frequency at -30 dBm. 

8. Apply an .08 to 1.26 GHz sweep frequency 

signal while varying it's level from -30 dBm to 

*20 dBm and verify proper counter operation 

for all frequencies and input levels. 

NOTE 

If +27 dBm (5 Vrms) input signal level is exceeded 

a.275 A fuse located within the B INPUT connect- 

or will blow. Five spare input fuses are furnished 

with each counter reference part number SD057245. 

59 MULTIPLIER РСВ ASSEMBLY A5 PERFORM- 
ANCE TEST AND ADJUSTMENT PROCEDURE 
(OPTION 45 MODELS 62414, 6242A and 6243A) 

1. Select MULT Hz FUNCTION and 10 Hz 

RESOLUTION. 

2. Apply a 40.2 Hz at a -20 dBm level to the 

A INPUT BNC connector, terminated at 50 ohms. 

3. Adjust potentiometer ASR7 (MIN) for a 

display readout of 40.2 and a flashing display 

when the applied signal frequency is decreased 

to 40.0 Hz. 

4. Increase the applied signal frequency to 3.25 

kHz and adjust potentiometer ASR6 (MAX) until 

the display flashes. 

5. Check the operation of the Multiplier func- 

tion from 50 Hz to 3 kHz at a -30 dBm input level 

signal. Verify that any counter readout jitter is 

«t3 counts. 

5.10 BATTERY PACK AND CHARGER OP- 

TION 06 ADJUSTMENT PROCEDURE 

CAUTION 

The Battery Pack contains nine 2 volt 2.5 

Amp/Hr lead acid cells. Insure that the 

battery pack or individual cells are not 

subjected to direct shorts. A low resistance 

shunt or direct short can cause rapid heat 

build-up and possible explosion. 
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To avoid dangers associated with recharg- 

ing batteries, use only Gates #0810-00.04 

“D” cells: Do not attempt to use cadmium- 

zinc, alkaline or like batteries that are not 

designed to be recharged, or have cell volt- 

ages other than 2 volts. 

To adjust the charger output voltages and chzrge 

rates, perform the following steps: 

1. Remove top cover from the instrument and 

place it alongside the bottom cover assembly with 

the interconnecting cable plug attached. 

2. Remove the black ground wire clips from the 

4 terminal of battery ВТ5 and the — terminal of 

battery BT6. 

3. Insure that the front panel POWER (red) 

pushbutton switch is off (in it's out position), and 

connect the counters line cord to an ac line source. 

4. Jumper test point “А” (orange) to test point 

“GND” (black). 

5. Connect a DVM across the two brown test 

points (TP1) and adjust potentiometer R1 for a 

6.75 volt reading on the DVM. 

6. Remove the jumper between the orange and 

black test points (that was jumpered instep 4), and 

jumper test point “А” (orange) to test point “В” 

(yellow). 

7. Adjust potentiometer R2 for a DVM reading 

of 0.400 volts at the brown test points (ТРІ). 

8. Remove the jumper between the orange and 

yellow test points (that was jumpered in step 6), 

and jumper point “С” (blue) to test point “GND” 

(black). 

9. Connect the DVM across the two red test 

points (TP2) and adjust potentiometer R3 for a 

6.75 volt reading on the DVM. 

10. Remove the jumper between the blue and 

black test points (that was jumpered in step 8) and 

jumper test point “С” (blue) to test point “В” 

(yellow). 
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11. Adjust potentiometer R4 for a 0.400 volt 

reading on the DVM. 

12. Remove the jumper between the blue and 

yellow test points (installed in step 10), discon- 

nect the DVM from the red test points (TP2), re- 

move the line cord from the power source, and re- 

connect the black ground wire clips to Ше + termi- `` 

nal of battery BTS and the — terminal of battery 

BT6 (which was disconnected in step 1). 

13. Reinstall the top cover on the counter, recon- 

nect the line cord to the ac source, press the front 

panel POWER switch and insure that it latches in 

it's on position (in). Check the counter for proper 

operation, then disconnect the line cord from the 

ac source and verify that the counter operates 

from it's battery pack. 

5.11 ACTO PCB ASSEMBLY A6 AND N COMPU- 
TER PCB ASSEMBLY A5 PERFORMANCE TEST 
AND ADJUSTMENT PROCEDURE (MODEL 
6244A ONLY) 

1. Select C IN MHz FUNCTION. 

2. Preset the following potentiometer adjustments 

as follows; 

A6R59 LEVELER ADJUST fully CCW 

A6R69 М DRIVE 1/4 CW 

A6R33 SHIFTER BALANCE mid range 

A6R35 SHIFTER BALANCE mid range 

3. Disconnect coax cable on PCB Assembly A6 

going to the PIN Leveler Assembly 050501. 

4. Remove Lock Logic PC Assembly 0591101 

from the ACTO PCB Assembly A6. 

5. Connect an Oscilloscope to test point A6TP3 

and set up Oscilloscope as follows; 

1V/Div, DC, Internal trigger on signal -AC, 

NORM, +. 

6. Adjust A6R19 LOCK OFFSET potentiometer 
while monitoring A6TP3 to obtain a 75 ms ramp. 

I ee 
7. Apply a 500 MHz signal to the front panel C 

INPUT connector and increase it’s level until the 

624XA-10-77 

ramp locks. Verify that the ramp locks on at ~-18 

dBm applied signal level. ` 

8: Monitor the 1 kHz X N signal with the Oscillo- 

scope, (Vertical to ASTP2, 50 mV/div, AC, Trigger 

to ASTP1); and adjust A6R69 N DRIVE, A6R33 

and A6R35 SHIFTER BALANCE to obtain a sym- 

metrical modulated signal of >100 mV peak-to- 

peak, while locked on to input signals of 4.5 GHz 

at -16 dBm and 500 MHz at -18 dBm being applied 

to the C INPUT connector. 

NOTE 

Adjust R69 least amount CCW to get good signal. 

9. Reconnect the coax cable going to the PIN Lev- 

eler Assembly, that was disconnected in step 3. 

10. Apply 4.5 GHz at -10 dBm to the C INPUT con- 

nector and note the peak-to-peak amplitude of the 

1 kHz X N signal ASTP2 (Vertical to ASTP2, 50. 
mV/div, AC, Trigger to ASTP1). Then rotate A6- 

R59 LEVELER ADJUST CW until the 1 kHz ХМ 

signal is decreased by 50 mV peak-to-peak. 

11. Reinstall the Lock Logic PC Assembly that 

was removed in step 4. 

12. Connect the oscilloscope to test point A6TP3 

to monitor the ramp wave form as in step 5. Apply 

a 500 MHz -10 dBm signal and verify the ramp 

locks on, then slowly increase the frequency of the 

applied signal and verify that the ramp’s amplitude 
does not exceed ~4.5V (at ~4.5V of ramp ampli- 

tude, A6U9 pin 7 will go high and force the ramp 

to a lower voltage lock point.) 

13. Check sensitivity and proper ACTO operation 

from 450 MHz to 4.5 GHz at -16 dBm to +20 dBm. 

At the higher input levels (2+1 dBm), momentarily 

ground A6TP2 (to break lock) and verify correct 

ramp timing and amplitude. 

NOTE 

Sensitivity at 4.5 GHz should be between -16 

dBm and -20 dBm. Ramp timing will effect 

sensitivity and may be adjusted to correct for 

high or low sensitivity. Do not adjust ramp 

timing for a period that is greater than 125 

ms. 
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Required Measurement Oscillator Calibration Period 
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To determine calibration periods: lay straight 
edge across chart from known accuracy require- 
ment to known oscillator stability; reading cali- 
bration period on right hand eide. 
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FIGURE 5-5 REFERENCE OSCILLATOR CALIBRATION PERIODS 
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5.12 INTEGRATED CIRCUITS COMPONENT 
DATA 

The major IC components in the 624XA series 

Frequency Counters are described in this section 

to aid in circuit description, troubleshooting and 

in complete detail but are extracts from the manu- 

facturer's specification catalog. For those IC's not 

described or if more significant characteristics is 

repair of the unit. Components are not described ber order. 

CA3130T 

CD4049E 

LM201AH 

MC10100P 

MC10107P 

MC10124L 

МС101251, 

MC10131L 

MC10138P 

MC10216L 

MC10231L 

MC14011P 

MC14013P 

MC14046P 

MC14049CP 

MC14050CP 

MC14081BCP 

MC14508BCP 

MC14512CP 

MC14518CP 

MC14520CP 

MC14526BCP 

MC14528CP 

MC1697P 

MC7805CP 

MC7815CP 

MC7902CP 

MC79L05ACP 

MC7905.2CP 
МЕ555У 

50055095 

50055998 

5М72311Р 

SN74LSOON 

SN74LS08 

SN74L32N 

SN7490N 

SN74LS123 

SN74LS196N 

SN74LS197 

SN74247N 

624XA-7-77 

required refer to the appropriate manufacturers 

specification sheet and/or catalog. Table 5.2 lists 

the IC’s in alphanumeric manufacturer’s part num- 

TABLE 5.2 І.С. COMPONENT DESCRIPTION 

COMPONENT S-D PART 

NUMBER TITLE NUMBER 

Linear Operational Amplifier 

CMOS Hex Inverter/Buffer 

Linear Operational Amplifier 

ECL Quad 2-Input NOR Gate 

ECL Triple Exclusive OR/NOR Gate 

ECL Quad TTL/ECL Translator 

ECL Quad ECL/TTL Translator 

ECL Dual D M-S Flip-Flop 

ECL MSI Bi-Quinary Counter 

ECL Triple Line Driver 

ECL High Speed D M-S Flip-Flop 
CMOS Quad 2-Input NAND Gate 

CMOS Dual D Flip-Flop 
CMOS Phase Locked Loop 

CMOS Hex Inverter/Buffer 

CMOS Hex Inverter/Buffer 

CMOS Quad 2-Input And Gate 

CMOS Dual 4-Bit Latch 
CMOS 8-Channel Data Selector 

CMOS Dual BCD Up Counter 

CMOS Dual Binary Up Counter 

CMOS Programmable + М Counter 

CMOS Dual One-Shot MV 

1 GHz Decade Counter 

+5V Voltage Regulator 

%15У Voltage Regulator 

-2V Voltage Regulator 

-4.8 to -5.2 Low Power Voltage Regulator 

-5.2V Voltage Regulator 

Linear Timer 

CMOS LSI Count Chain/Multiplexer 
TTL Prom (74188A) Decimal And Measurement Unit 

Linear Differential Voltage Comparator 

TTL Low Power Schottkly Dual 2-Input NAND Gate 

TTL Low Power Schottkly Quad 2-Input AND Gate 

TTL Low Power 2-Input Quad NOR Gate 

TTL MSI Decade Counter 
TTL Low Power Schottkly Dual One-Shot MV 

TTL MSI Low Power Schottkly Decade Counter/Latch 

TTL Low Power Schottkly Binary Counter/Latch 
TTL MSI Seven Segment Decoder/Driver 

103231 
103217 
025758 
103712 
103179 
045228 
045226 
045239 
103837 
045276 
045227 
103937 
103199 
103939 
103217 
103492 
116101 
117257 
103942 
103339 
117278 
117144 
103433 
103872 
045256 
103039 
103944 
117014 
103033 
045208 
055095 
055998 
103942 
103130 
103967 
103972 
025732 
103976 
103164 
103165 
103314 
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LINEAR OPERATIONAL AMPLIFIER 

САЗ130Т 

RCA-CA3130T, CA3130S, CA3130AT, CA3130AS, СА. 

3130BT, and CA3130BS аге integrated-circuit operational 

amplifiers that combine tlie advantages of both COS/MOS and 

bipolar transistors on a monolithic chip. 

Gate-prorected p-channel MOS/FET (PMOS) transistors are 

used in the input circuit to provide very-high-input impedance, 

very -low-input current, and exceptional speed performance. Th: 

use of PMOS field-effect transistors in the input stage results in 

common-mode input-vcltage capability down to 0.5 volt below 

the negative-supply terminal, an important attribute in single- 

supply applications. 

A complementa: y-symmetry MOS (COS/MOS) transistor pair, 

capable of swinging the output voltage to within millivolts of 

either supply-voltage terminal (at very high values of load 

impedance), is employed as the output circuit. 

Тһе CA3130 Series circi' ts operate at supply voltages ranging 

from 5 to 16 volts, or 22.2 to +8 volts when using split supplies. 

They сап be phase compensated with a single external capacitor, 

and have terminals for adjustment of offset voltage for appli- 

cations requiring offset-null capability, Terminal provisions 

are also made to permit strobing of the output stage 

The CA3130 Series is supplied in either the standard 8-lvad 

TO-5-style package (T suffix) or in the Blead du. in-line 

formed-lead TO-5-style package "DIL-CAN" (S su'fix) and 

operates over the full military temperature range of - 559C to 

41259C, The CA3130B is intended for applications requiring 

premium-grade specifications and with limits estabiished for: 

input current, temperature coefficient of input offset voltage, 

and gain over the ггпде of —559C to *1259C. The CA3130A 

offers superior input characteristics over those of the CA2120 

MAXIMUM RATINGS, Absolute-Maximum Values 

DC SUPPLY VOLTAGE 

(BETWEEN V“ ANO VT TERMINALSI............ 16 V 
DIFFERENTIAL.MODE INPUT VOLTAGE ....... VÆR 21:17 
COMMON-MODE ОС INPUT VOLTAGE ......... V' to (V'-05V) 
INPUT-TERMINAL CURRENT ............ ........... 1тА 

DEVICE DISSIPATION 
WITHOUT HEAT SINK- 

UPTO SSO OTA RE SE CAROS 630 туу 
АВОМЕ:559С7:754.,.2.:51 52: Derate linearly 6 67 туу ОС 

5-12 

5-р Р/М 103231 

РМА5Е COMPENSATION TAB 

(O) 

(4)v- ano case 

WITH HEAT SINK— 

АТС а. SA MORENO SE SA 418 тім 

BELOW ВС 77722777 Increase linearly at 16.7 ту С 
TEMPERATURE RANGE: 

OPERATING nadal трн E --55 to *1259C 
STORAGE 2-2: 257 à TE... 7 -65 to +150°C 

OUTPUT SHORT CIRCUIT DURATION" INDEFINITE 
LEAD TEMPERATURE (DURING SOLDERING) 

AT DISTANCE 1/16 + 1/32 INCH (159 t 0.79 MM) 
FROM CASE FOF 105ЕСОМО5 МАХ. ............. %2659С 

"Short circuit may be applied to ground or to either supply. 
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CMOS HEX INVERTER/BUFFER 

| CD4049E 

The CD4049A and CD4050A аге inverting and non-inverting 

hex buffers, respectively, and feature logic-level conversion 

using only one supply voltage (Усс). The input-signal high 

level (Мн) can exceed the Vcc supply voltage when these 

devices are used for logic-level conversions. These devices are 

intended for use as COS/MOS to DTL/TTL converters and 
can drive directly two DTL/TTL loads. (Усс = 5 V, 

Мос < 0.4 V, and IpN > 3 mA.) 

Table 1 shows the range of voltage-supply levels that can be 
utilized for such logic level conversions. Conversion to logic- 

levels greater than 46 V is permitted provided that Vce 

€ Мін. 

The CD4049A and CD4050A are designated as replacements 

for CD4009A and CD4010A, respectively. Because the 
CD4049A and CD4050A reguire only one power supply, they 

аге preferred over the CD4009A and CD4010A and should be 

used in place of the CD4009A and CD4010A in all inverter, 
current driver, or logic-level conversion applications. In these 

applications the CD4049A and CD4050A are pin compatible 
with the CD4009A and CD4010A respectively, and can be 

substituted for these devices in existing as well as in new 

designs. Terminal No. 16 is not connected internally on the 

CD4049A or CD4050A, therefore, connection to this termi- 

nal is of no consequence to circuit operation. 

The CD4049A and CD4050A are supplied in 16-lead dual in- 

line ceramic packages (CD4049AD and CD4050AD), 16 lead 

dual-in-line plastic packages (CD4049AE and CD4050AE; and 
16-lead flat packages (CD4049AK and CD4050AK ). 

S-D P/N 103217 

COS/MOS DTL/TTL POWER SUPPLY 
FUNCTION VOLTAGE VOLTAGE VOLTAGE 

RANGE (INPUT) | RANGE (OUTPUT) | RANGE (Vec) 

HEX LEVEL SHIFTER] 3-5У | — 3-6v | 36v | 
HEX INVERTER 

-15У 3-15У 
HEX BUFFER SUN te 

92CS- 20117 

a) Schematic diagram of CD4049A, 1 of 6 identical units; 
b) Schematic diagram of CD4050A, 1 of 6 identical units. 

LINEAR OPERATIONAL AMPLIFIER 

LM201AH 

The LM201AH is a general purpose 
operational amplifier packaged іп 
an 8-lead TO -5 case. 

624ХА-7-77 
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14 = 
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NC 213 
NC =16 (а) 

CD4049A 

NC*16 (b) 
92с5-2016 

CD4050A 

S-D P/N 025758 
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ECL QUAD 2-INPUT NOR GATE 

MC10100P S-D P/N 103712 

The MC10100 is a quad NOR gate. Each gate has 3 

inputs, two of which are independent and one of 

which is tied common to all four gates. Input pull- 

down resistors eliminate the need to tie unused inputs 

to a voltage supply. Open emitter outputs permit 

wire-ORing and direct connection to buses. 
Po * 25 mW typ/gate (No Load) - 
tpa = 2.0 ns typ 

POSITIVE LOGIC NEGATIVE LOGIC 

Veci = Pin 1 
Veca = Р 16 
МЕЕ = Ро 8 

ECL TRIPLE EXCLUSIVE OR/NOR GATE 

MC10107P S-D P/N 103179 

This three gate array is designed to provide the 

positive logic Exclusive OR and Exclusive NOR 

functions in high speed applications. Input pull- 

down resistors eliminate the need to tie unused 

če inputs to Veg. 
ae) a 

11--- 9 

 7ج <—- 10

4 1 А 12 

15---2 - 13 

Pp = 40 mW typ/gate (Мо Load) 
) + (4 +5) 3- (4 « 5) + (4 + 5) n 3 IVE 
Та BCS) Усст z ше 1 PASOS, Output Risa and Fall Times 

Vcc2 "Pin 16 = 2.5 ns typ (20% to 80%) | 
VEE = Ріп 8 = 3.5 ns typ (10% to 90%) | 
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ECL QUAD TTL/ECL TRANSLATOR 

MC10124! S-D P/N 045228 

The МС10124 і< a quad translator for interfacing 

data and control signals between a saturated logic 

section and the MECL section of digital systems. The 

MC10124 has MTTL compatible inputs, ¿nd MECL 

complementary open-emitter outputs that allow use as 

an inverting/non-inverting translator or as a differen- 
POSITIVE LOGIC NEGATIVE LOGIC tia! line driver. When tne common strobe input is at 

the low logic level, it forces al! true outputs to a 

MECL low logic state and all inverting outputs to a 
MECL high logic state. 

Power supply requirements are ground, *5.0 Volts, 

and -5.2 Volts. Propagation delay of the MC10124 is 

typically 3.5 ns. The dc levels are standard or 

Schottky TTL in, MECL 10,200 out. 

An advantage of this device is that MTTL level 

information can be transmitted differentially, via 

balanced twisted pair lines, to the MECL equipment, 

where the signal can be received by the MC10115 or 
МС10116 differential line receivers. The MC10124 is 

useful in computers, instrumentation, peripherai 

controllers, test equipment, and digital 
communications systems. 

Gnd Ро = 380 mW typ/pkg (No Load) 
Мас (+5.0 Vuc; tan ТЕ ne tup (449 Е VAR in to 50% our) 
МЕЕ (۰5.2 Мас) га 

Output mise, ran iun nes, 

2.5 ns typ (20% to 80%) 

ECL QUAD ECL/TTL TRANSLATOR 

MC10125L S-D P/N 045226 

The MC10125 is a quad translator for interfacing 

data and control signals between the MECL section 

and saturated logic sections of digital systems. The 

MC 10125 incorporates differential inputs and Schottky 

MTTL "totem pole" outputs. Orfferential inputs al- 

low for use as an inverting/non-inverting translator ог 

as a differential line receiver. The Vag reference volt- 

age is available оп pin 1 fcr use in single-ended input 

biasing. [he outputs of the MC10125 go to a low logic 

tevel whenever the inputs are left tloating. 

POSITIVE LOGIC NEGATIVE LOGIC 

Power supply tequiremen.s агг grcur +5.0 Volts 

and -5.2 Volts. Propagation delay of the MC10125 

is typically 4.5 ns. The МС10125 has fanvut of 10 

MTTL loads. The dc leve!s are MECL 10,000 in and 

Schottky TTL, ог MTTL out. This device has ап 

input common mode noise rejection 2f 51.0 Volt. 
An advantage of this device is that MECL level 

infermation can be received, via balanced twisted pair 

lines, in the FAT TL equipment. This isolates the MECL 

logic from the noisy MTTL environment. This device 

is useful in computers, instrumantation, peripheral con- 

trollers, test equipment and digital communications 

systems. 

Gnd = Pin 1€ 

Ver (15.0 мас) = Ре 4 

Vee (-5.2 мас) = Pin а 25 = RAN mW tvo/oxa (No Load) 

tog 7 4.5 nstyp (50% to 11.5 Уас out) 

Output Rise, Fall Times, 

2.5 ns typ (20% to 80%) 

VCCmax = '7.00 Мас 
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ECL DUAL D M-S FLIP-FLOP 

MC10131L S-D P/N 045239 

The MC10131 is a dual master-slave (үре O 

flip-flop. Asynchronous Set (S) and Reset (R) 
override Clock (Cc) and Clock Enable (Се) 
inputs. Each flip-flop may be clocked separately 

AS TRUTH TABLE by holding the common clock in the low state 
and using the enable inputs for the clocking 
function. If the common clock is to be used to 

ciock the flip-flop, the Clock Enable inputs 

must be in the low state. In this case, the en- 

able inputs perform the function of controlling 

the common clock. 

The output states of the flip-flop change on 

the positive transition of the clock. А change 

in the information present at the data (D) input 

CLOCKED TRUTH TABLE will not affect the output information at any 

Other time due to master slave construction. 

Input pulldown resistors eliminate the need 
to tie unused inputs to VEE. Output rise and fall 
times have been optimized to provide relaxaticn 

$ = Don't Care of system design and layout criteria. 

се Če * Cc. 

A clock H ва clock transition 

from a low to 8 hig^ state 

N.D. = Мо: Defined 

РО ° 235 mw тур/рко (No Load) 

og * 160 МН: typ 

POSITIVE LOGIC NEGATIVE LOGIC 

Vcc *Рт 1 

Vec2 = Pin 16 

МЕЕ "Pin 8 
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ECL MSI BI-QUINARY COUNTER 
MC10138P S-D P/N 103837 

The MC10138 is a four bit counter ca- 
pable of divide by two, five, or ten functions. 

COUNTER TRUTH TABLES It is composed' of four set-reset master-slave 

flip-flops. Clock inputs trigger on the posi- 

tive going edge of the clock pulse. 

DARE Set or reset input override the clock, 
(Clock connected to C2 
and Q3 connected to C1) allowing asynchronous “set” or “clear”. In 

(соомт | ат | a2 | 
dividual set and common reset inputs are 

provided, as well as cornplementary outputs 

for the first and fourth bits. True outputs 

are available at all bits. 

~ 

ет 
с Pp = 370 mW typ/pkg (Мо Load) 

frog = 150 MHz typ = БЕЛЕ 

€— B 
^ [e] 

5 52 2) э чө ея [a та ый с 

Veci = Pin 1 
BCD E Vcc2 = Pin 16 

(Clock connected to C1 . Vgg = Pin 8 
and A 

rrr 

гс |= 

BLOCK DIAGRAM 

624ХА-7-77 5-17 



ECL TRIPLE LINE DRIVER 

MC10216L S-D P/N 045276 

The MC10216 is a high speed triple differential 

amplifier designed for use in sensing differential signals 

over long lines. The base bias supply (Vgg) is made 
available at pin 11 to make the device useful as a 

Schmitt trigger, or in other applications where e stable 

reference voltage is necessary. 

Active current sources provide the MC10216 with 

POSITIVE LOGIC NEGATIVF LOGIC excellent common mode noise rejection. If any ampli- 

fier in a package is not used, one input of that amplifier 

must be connected to Vgg (ріп 11) to prevent upsetting 
the current source bias network. 

Complementary outputs are provided to allow driv- 

ing twisted pair lines, to enable cascading of severai 

amniifiers in a chain, or si«nply to provide complement 

outputs of tha input logic function. 

Pp = 100 mW typ/pkg (No Load) 

tpd = 1.8 ns typ (Single ended) 

= 1.5 nstyp (Differential) 

CIRCUIT SCHEMATIC 

Vcc2 

5-18 624ХА-7-77 



MC10231L 

624XA-7-77 

ECL HIGH SPEED D M-S FLIP-FLOP 

RS TRUTH TABLE 

N.D. = Not Defined 

CLOCKED TRUTH TABLE 

ф = Don't Care 

С = СЕ + Cc. 

A clock H is э clock transition 

from a low to а high state. 

Veci Pin 1 

Vcc2=Pin 16 

Veg Pin 8 

S-D P/N 045227 

Тһе МС10231 is a dual master-slave type D 

flip-flop. Asynchronous Set (S) and Reset (R) 

override Clock(C¢)and Clock Enable (Cg) inputs. 
Each flip-flop may be clocked separately by 

holding the common clock in the low state and 

using the enable inputs for the clocking function. 

If the common clock is to be used to clock the 

flip-flop, the Clock Enable inputs must be in the 

low state. In this case, the enable inputs perform 

the function of controlling the common clock. 

The output states of the flip-flop change on 

the positive transition of the clock. А change 

in the information present at the data (D) input 

will not affect the output information at any 

other time due to master slave construction 

input pullaown resistors eliminate the need 

to tie unused inputs to МЕЕ. Output rise and fall 

times allow high frequency operation over 200 

MHz. 

Ро 270 mW typ/pkg (No Load) 

"тов = 225 MHz typ 

NEGATIVE LOGIC 



МС14011СР CMOS QUAD 2-INPUT NAND GATE S-D P/N 103937 

The MC14011 quad 2-input NAND gate finds primary use where 

low power dissipation and/or high noise immunity is desired. 

CIRCUIT SCHEMATIC 

Voo 

MC14013CP CMOS DUAL D FLIP-FLOP 

The MC14013 dual type D flip-flop is constructed with MOS 

P-channel and N-channel enhancement mode devices in a single mono- 

lithic structure. Each flip-flop has independent Data, (D), Direct 

Set, (S), Direct Reset, (R), and Clock (C) inputs and complementary 

outputs (Q and Q). These devices may be used as shift register 

elements or as type T flip-flops for counter and toggle applications. 

TRUTH TABLE 

INPUTS OUTPUTS 

CLOCK? | DATA | RESET] SET 

X » Don't Care 

t = Level Change 
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This device contains circuitry to protect 

the inputs against damage due to high static 

voltages or electric fields; however, it is 

advised that normal precautions be taken 

to avoid application of any voltage higher 

than maximum rated voltages to this high 

impedance circuit. For proper operation it 

is recommended that Vin and Voy; be 

constrained to the range Vss « (Vin or 

Vout) «Урр- 
Unused inputs must always be tied to an 

appropriate logic voltage level (e.g., either 

Vss ог Моро). 

LOGIC DIAGRAM 
POSITIVE LOGIC 

- 

U NU © O WN = - 

32102 

Мор = Pin 14 

Vss = Pin 7 

S-D P/N 103199 
BLOCK DIAGRAM 

Мор = Pin 14 

Vss = Pin? 

This device contains circuitry to protect 

the inputs against damage due to high static 

voltages or electric fields; however, it 15 

advised that norma! precautions be taken 

to avoid application of any voltage higher 

than maximum rated voltages to this high 

impedance circuit. For proper operation it 

is recommended that Ма and Vout be 

constrained to the range Vss < (Vin or 
Vout? < VOD. 

Unused inputs must always be tied to ап 

appropriate logic voltage level (e.g., either 

Vss ог Моро). 
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MC14046P. 
CMOS PHASE LOCKED LOOP 

Waveforms 

The MC14046 phase-locked loop contains two phase comparators, i 

а voltage-controlled oscillator (VCO), source follower, and ‘zener " 

diode. The comparators have two common signal inputs. PCAin and РСА за Pis пара Pr еже Уоо 

PCBin. Input PCAin can be used directly coupled to large voltage ' Vic 

signals, or indirectly coupled (with a series capacitor) to small voitage қ там i z 

signals. The self-bias circuit adjusts small voltage signals in the linear | LT | — Von 
region of the amplifier. Phase comparator 1 (an exclusive OR gate) i. weh T Tp. 

provides a digital error signal PC1out, and maintains 909 phase shift Sc 

at the center frequency between PCAj and PCBin signals (both at 
5096 duty cycle). Phase comparator 2 (with leading edge sensing logic) 

provides digital error signais PC2out and PCPou:, and maintains а: - З 

09 phase shift between PCAin апа РСВ; signals (duty cycle is im- vco;, DRA IL ORA 
material). The linear VCO produces an output signal УСО ци whose PE — Vor 

frequency is determined by the voltage of input VCOj4 and the Хө 

capacitor and resistors connected to pins Cla, C18, RI, and R2. И 
The source-follower output SFout with an externa: resistor is used / Voo 

where the VCOjn signal is needed but no loading can be tolerated. PCAin | | | | Ves 

The inhibit input Inh, when high, disables the VCO and source i 

follower to minimize standby power consumption. The zericr diode | 255 DH 

сал be used to assist in power supply regulation. - 4 PCBin | | | | ! | 

Applications include FM and FSK modulation and demodulation, 4 ! Vot 

frequency syrithesis and multiplication, frequency discrimination, Ч - Уон 

tone decoding, сата synchron:zation and conditioning, voltage-to- PCP out | | 

frequency conversion and rnotor speed control. : с га Vou 

Phase Comparator 1 

2 2 Е 
<< о о (SENE 

BLOCK DIAGRAM . 

This device contains circuitry to protect 

Phase сер the inputs against damage due to high static 

Comper ator 1 Clout voltages or electric fields; however, it i$ 

Poz advised that normal precautions be taken 

out 19 avoid application of eny voltage higher 
есе, 2 PCP out than maximum rated voltages to this high 

vco impedance circuit. For proper operation it 

VCO ln Voltage ыы put is recommended that Ма and Vout be 
Controlled n2 constrained to the range Vss < (Ма or 

! 5 Voo = Pin 16 obilen CIA Vout! < VoD 
Vss "Pin 8 C!g Unused inputs must always be tied to an 

appropriate logic voltage level (e g., either 

SFout Vss or Моо). Pins 6, 7, 10, 11, 12, and 
15 if unused must be left open. 

GENERAL PHASE-LOCKED LOOP CONNECTIONS AND WAVEFORMS 

Source 

Follower 

PCA а 

O Frequency f 
External 

Low-Pass 

Filter 

Phase 

Comparator 
VCO out 

© Frequency Nf’ =f 
PCB in 

624XA-7-77 

S-D P/N 103939 
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CMOS HEX INVERTER/BUFFER 
МС14049СР S-D P/N 103217 

МС14050СР S-D P/N 103492 

5 HEX BUFFERS 

The MC14049 hex inverter/buffer and MC14050 noninverting 

hex buffer are constructed with MOS P-chanrel and N-channel en- 

hancement mode devices in a single monolithic structure. These 

complementary MOS devices find primary use where low power 

dissiparion &nd/or high noise immunity is desired. These devices 

provide logic-level conversion using only one supply voltage, 

Vec. The input-signal high level (Мн) can ехсееа the МСС sup: 

ply voltage for logic-level conversions. Two TTL/DTL loads can 

be driven when the devices are used as CMOS-to-TTL/DTL conver- 

ters (МСС > 5.0 V, VGL < 0.4 V, 101 > 32 mA). Note that pin 

16 is not connected internally on these devices; consequently con 

nections to this terminal will not affect circuit operation. 

Direct Drive of Two TTL/DTL Loads 

High Source and Sink Currents 

High-to-Low or Low:to: High Level Converter 

Quiescent Power Dissipation = 5 nW/package typical @ 5 Vdc 

Single-Supply, Pin-for-Pin Replacements tor Types MC14009 and 

ZAC14010 Respectively | 

LOGIC DIAGRAMS 

MAXIMUM RATINGS (Vottages referenced to Увс, Pin 8) 
а) MC14048 MC14080 

ОС Suppiy Voltage AL Version *18 to -05 3 2 :一 [> 一 : 

CL,CP Version 216 to -05 

input Voltage. All inputi иж 4 s — > 

L SUFFIX P SUFFIX 
CERAMIC PACKAGE PLASTIC PACKAGE 

CASE 620 CASE 648 

та, 
DC Current per Output Pin 

Operating Тетрего:иге Range AL Version -55 to *; -—— 

CL.-P Version -40 to *85 

Storega Temperature Range 

EINE per Рики шэг > ep и 

CIRCUIT SCHEMATIC 

(1/6 OF CIRCUIT SHOWN) 
NC = Pin 13. 16 МС = Pin 13, 16 
Vss Ро В У = ^8 

Усс Pin 1 Vee? Pin 1 

Ths device contains circuitry to protect 

the inputs against damage due to high static 

voltages or electric fields; however, it is 
advised that nor mal precautions be taken 

to avoid application of any voltage higher 

than mex mum rated voltages to this high 

impedance circuit For proper operation it 

ıs recommended thet Vin and Мощ be 
constrained to the renge Ves & (Vin or 

Vout! «Усс 
'Jnused при must always: be "ed to an 

appropriate logic voltage ‘evel (eg ether 

ves or Vec) 
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CMOS QUAD 2-ІМРОТ AND GATE 
MC14081BCP 

The МС14081 quad 2-Input AND gate is constructed with 

MOS P-channei and N-channel enhancement mode devices in a single 

monolithic structure. These complementary MOS logic gates find 

primary use where low power dissipation and/or high noise immunity 

is desired. ; =. Е 

S-D P/N 116101 

This device contains circuitry to protect 

the inputs against damage due to high static 

-voltages or electric fields; however, it is 

advised that normal precautions be taken 

to avoid application of any voltage higher 
than maximum rated voltages to this high 

impedance circuit. For proper operation it 

is recommended that Vi, and Мощ be 
constrained to the range Vss < (Vin ог 

Мәш) < Vpp- 
Unused inputs must always be tied to an 

appropriate logic voltage level (e.g., either 
Vss ог Уор). 

LOGIC DIAGRAM 

Моо = Pin 14 
Vss = Pin 7 

40 7011 : 

Vss | 

CMOS DUAL 4-BIT LATCH 
MC14508BCP 5-0 P/N 117257 

The MC14508 dual 4-bit latch is constructed with MOS P-channel 

and N.channei enhancement mode devices in а single mono- 

lithic structure. The part consists of two identical, independent 4-bit 

latches wiih separate Strobe (ST) and Master Reset (МН) controls. 

Separate Disable inputs force the outputs to a high impedance state 

and allow the deviccs to be used in time sharing bus line applications. 

These complementary MOS latches find primary use in buffer 

storage, holding register, or general digita! logic functions where !ow 

power dissipation and/or high noise immunity ts desired. 

TRUTH TABLE 

ojojojo 

Latcned 

OM ЕЛЕУЛИ ШЇ] 
High hupedance 

—— 
CIRCUIT DIAGRAM 

-iojo BLOCK DIAGRAM 

X » Don't Care 

Мос ~ Pin 24 (To other three latches) 
М "Pin 12 
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CMOS 8-CHANNEL DATA SELECTOR 
MC14512CP S-D P/N 103942 

$ ХЭ, 
— 

This device contains circuitry to protect | 
| Se puts өзде ЭОТС Соо ig 16-33 Ste 

voltages or Electric fies; however, it 5 | 

| advised that norma! precautions be taken The MC14512 is an 8-сһаппе! data selector constructed witn 
to avoid application of any voltage higher 

MOS P-channel. and М.спаппе! enhancement mode devices in a single i 
WA Theda loses al Ч) than maximum rated voltages to this high 

monolithic structure. із ata selector finds primar y applica ni О TESTI OMENI 

signal multiplexing functions. It may also be used for data routing, is recommended that Му, and Vout be 

digital signa! switching, stena! gating, and number sequence gener- constrained to the range Vss < (Vin or 

Vout) S VoD. 
Unused inputs must alwevs be tied to an 

appropriate logic voltage level (e.g., either 

Vss or Мро). 

ation. 

Disable 22-014 

TRUTH TABLE 
Inhibit 

»o-oj-o-o 

High 

Impedance 
9 ej==00 ZH 

@ = Don't Care 

Уро = Pin 16 

Mss = Pin 

LOGIC DIAGRAM 

ES. 

Disaole 

| 
i 

15 | 

| 
10 

—o0 Inhibit 

гал | 
Del 

q ER 

Transmission 

Gate 
 س م ر
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МС14518СР CMOS DUAL BCD UP COUNTER S-D P/N 103339 

MC14520CP CMOS DUAL BINARY UP COUNTER S-D P/N 117278 

The МС14518 dual BCD coumes and the МС14520 dual BLOCK DIAGRAM 
binary counter are constructed weh MOS P-channel and N- 

zhannel enhancement mode devices in a single monolithic structure. 

Eacn consists of two identical, independent, internally synchronous 

4-stage counters, The counter stages are type D flip-flops, with inter- 

changeable Clock and Enable lines Ки incrementing on either the 

positive-going or negative-going tramsitiam as required when cascading 

multiple stages. Each counter cen be cleared by applying a high 

level on the Reset line. In addition, the MC 14518 will count out of 

all undefined states within two clock periods. These complementary 

MOS up counters find primary use ia multi-stage synchronous or 

ripple counting applications requiring kme power dissipation and/or 
high noise immunity. 

Уор = Ріп 16 

Vss = Pin 8 

This device contains circuitry to protect the 

inputs against damage due to high static voit- 

ages or electric fields. however, it is advised 

that normal precautions be taken to awid 

application of any voltage higher than maxi- 

mum rated voltages to this high impedance 

circuit, For proper óperation it is recommended 

that Vin and Мощ be constrained to the range 

poeta? Vss < (Ма оғ Vout) S VDD: 
No Change Unused inputs must always be tied to an 

appropriate logic voltage level (e.9., either М55 

or VpD). 

TRUTH TABLE 

No Cnange 

No Change 

01 thru 04-0 

X » Don't Care 

16| 17] 18! 

(5 

MC14518 

MC14520 
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MC14518CP & S-D P/N 103339 
MC14520CP (Cont) 

8INARY COUNTER (MC14520) LOGIC DIAGRAM 

(1/2 OF DEVICE SHOWN) > 

DECADE COUNTER (МС14518) LOGIC DIAGRAM 

(1/2 OF DEVICE SHOWN) 
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CMOS PROGRAMMABLE +N COUNTER 
MC14526BCP 5-0 P/N 117144 

The MC14522 BCD counter and the MC 14526 binary counter are 

constructed with MOS P-channel and N-channel enhancement mode 

devices in a sing!2 monolithic structure. 

These devices are programmable, cascadable down counters with 

a decoded “0” state output for divide-by-N applications. In single 

stage applications the 0” output is applied to the Preset Enable 

input. The Cascade Feedback input allows cascade divide-by-N 

operation with no additional gates required. Тһе Master Reset 

function provides synchronous initiation of divide-by-N cycles. The 

Clock Inhibit input allows disabling of the pulse counting function. 

BLOCK DIAGRAM 

These complementary MOS counters can be used in frequency 

synthesizers, phase-!ocked loops, and other frequency division appli- 

cations requiring low power dissipation and/or high noise immunity. 

TRUTH TABLES 

BOTH TYPES 

Prost 

Clock | Inhibit | Enable 

No Count 

Count f 

No Count | 

Count! 

‘ Preset 

Rozet 

MC14526 

Output Tnis device contains circuitry to protect 

the inputs against damage duc to high static 

М volrages or electric fields; however, it is 

1 advised that normal precautions be taken 

1 to avoid application of any voltage higher 
H than maximum rated voltages to this high 
1 impedance circuit. For proper operation it 

E irm is recommended that Ма and Мощ bo 

o 1 constrained to the range Vgs < (Vin or 

^ 8 Vout < VDD 
E 1 Unused inputs must always be tied to an 
а ^ 'appropeate logic voltage level (e.g, either 
o 0 Vss o: V po) 

1С 14526 LOGIC DIAGRAM (Binary Divide-by-N Counter) 

Den ол 2759 о? Op3 аз Opa Q4 
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CMOS DUAL ОМЕ-5НОТ MV 

MC14528CP S-D P/N 103433 

PULSE WIDTH vorsus Сх 

qm 

BUE =s I | 3 100,4 Зо 2: 

Е : ut ap 
Ex iret z: 
% 10 at я 

i 

1.0 |-- 

DUAL MONOSTABLE MULTIVIBRATOR 
0.1 

The МС14528 is a dual, retriggerabie, resettable monostable Cx, EXTERNAL CAPACITANCE (pf) 
multivibrator. It may be triggered from either edge of an input pulse, 

and will produce an accurate ойрад pulse over a wide range of 

widths, the duration and accuracy of which are determined by the 

external timing components, Cx and Rx. 

Separate Reset Available 

Low Quiescent Power Dissipation — 25 nW @ 5.0 Мас 

Diode Protection on Al! Inputs 

E 

16 
3 j 

Triggerable from Leading or Trailing Edge Pulse L SUFFIX P SUFFIX | 

CERAMIC РАСКАСЕ PLASTIC PACKAGE ( 

СА55 620 CASE 648 i 
L: 

MAXIMUM RATINGS (Voiteges reterenced to Увс, Pin 8) BLOCK DIAGRAM 

Rating 

DC Supply Voltege KI 14528А t 

MC1452RCU/CP 

Input Voltage. Ali Inputs 

DC Current Drain cer Pin 

Operating Temperature Range - MC14525AL 

- MC14528CL/CP 

Stores Temperature Range 

REE ы ЕЕ ке? 

LOGIC DIAGRAM 
(1/2 of Device Shown) 

11 

ERG 9 
-o 

13 0——— 

Ax and Cy are external components. 

Уро = Pin 16 

Vgs ° Pin 8 

Tris device contains circ try to protect 

the inputs against damage due to high static 

voltages or electric fields; however, it is 

advised that normal precautions be taken 

to avoid application of any voltage higher 
then maximum raied voltages to this high 
impedance circuit. For proper operation it 

14 recommended thet Vin or Мод be 
constrained to the range Vss K (Vin or 
Vout! © Уро. 

Ur sæd inputs must alweys be tied to an 

appropriate logic voltage level (0.9., either 
Vss or Vpp) Note: Externally ground pins 1 and 18 to pin 8. 
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1 GHz DECADE COUNTER 
у, ste . 

Усс1 = Pin 1 

Vcc2 = Pin 8 

VEET Pin 5 

Clock 4 

| Be | 

е зара: ——: Е. | 
Generator 

The MC1697 is a divide-by-four gigahertz prescaler in 

an 8 pin plastic package. The clock input requires an ac 

coupled driving signal of 800 mV amplitude (typical). The 

clock toggles two divide-by-two stages, and the comple- 

mentary outputs (50% duty cycle) are taken from the 

D P/N 103872 

Р SUFFIX 
PLASTIC PACKAGE 

Power Dissipation - 320 mW Typ/Pkg 

(No Load — 7.0 V Supply) 

second stage. The complementary outputs are capable of 

driving 50-ohm lines. 

Pin 6 is available for connection of a decoupling capaci- 

tor to ground. This capacitor stabilizes the reference point 

which is internally coupled to the clock input. 
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+ АТОВ ПС” 5V VOLTAGE REGULATO S.D P/N 045256 

SCHEMATIC DIAGRAM 

100 k 

P SUFFIX 
PLASTIC PACK AGE 

CASE 199-04 

Pin 1 | прът (Beso) 

Pin 2 Output (Emitter) 

Pin 3 Ground (Collecter) 

Heat sink surtoco connected 
1 

to pin 3 322 

Cese 1 ground 

for Case 11, pin 3 

for Case 199-04 

O Спа 

*15V VOLTAGE REGULATOR 

MC7815CP S-D P/N 103039 

SCHEMATIC DIAGRAM 

P SUFFIX 

PLASTICPACKAGE 

CASE 198-04 

Pin 1 Input (Base) 

Pin 2 Output (Emitter) 

Pin 3 Ground (Co'lector) 

Heat sink surface conrected 

to pin 2 

Case 18 ground 

tor Сове 11 раз 

tor Севе 199.04 

О Спа 

624XA-7-77 



МС7902СР -2V VOLTAGE REGULATOR S-D P/N 103944 

MC79LO5ACP -4.8 to -5.2 LOW POWER VOLTAGE REGULATOR S-D P/N 117014 

MC7905.2CP -5.2V VOLTAGE REGULATOR S-D P/N 103033 

MC7900C SERIES THREE-TERMINAL | 

NEGATIVE VOLTAGE REGULATORS 

| 

The MC7900C Series of fixed output negative voltage regulators 

are intended as complements to the popular MC7800C Series devices. 

These negative regulators are available in the same seven- voltage 

options as the MC7800C devices. In addition, two extra voltage 

options commonly employed in МЕСІ systems are also available 

іп the negative MC7900C Series. 

Available in fixed outnut voltage opticns from -2.0 to -24 volts, 

these regulators emp!oy current limiting, thermal shutdown, and 

safe-area compensation — making them remarkably rugged under 

most operating cenditicns. With adequate lieat-sinking they сап 

deliver output currents in excess of 1.0 ampere. 

Мо Externai Components Required 

Internal Thermal Overload Protection 
OUTPUT 

18) 46) 
K SUFFIX эи VA 

METAL PACKAGE INPUT 
CASE 11.01 
(ТО-3 ТҮРЕ) 

Internal Short-Circuit Current Limiting 

Output Transistor Safe-Area Compensation 

Packaged in the Plastic Case 199-04 

(Pin Compatible with the VER ЗАМАТТ! or TO-220) 

Or Hermetic ГО-3 Туре Metal Power Раскаое 

SCHEMATIC DIAGRAM 

P SUFFIX 
PLASTIC PACKAGE 

CASE 199-04 

Pin 1 GNO (8) 

Pin 2 Output (E) 
Pin 3 Input (С) 

Heat sink surface connected 

to pin 3. 

STANDARO APPLICATION 

A common ground is required betwoen the 

input and the output voltages. The input vclt- 

age must remain typically 2.0 V more negative 

even during the high point on the input ripple 

voltage. 

XX = these two digits of the type number indi- 

cate voltage. 

"= Сір is required if regulator is located an 

— F< eS ара appreciable distance from power supply 

DEVICE TYPE/NOMINAL OUTPUT VOLTAGE filter. 

МС7902С - 2 0 Volts MC7906C - 6.0 Volts MC7915C - 15 Volts ее д Со improves stability and transient ге: 

MC7905C - 5.0 Volts MC7908C - 8.0 Volts MC7918C - 18 Volts sponse. 

MC7905.2C - 5 2 Volts МС7912С - 12 Volts MC7924C - 24 Volts , | 
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5 LINEAR TIMER 
| NE555V S-D P/N 045208 

V PACKAGE ` 
Ф (Тор Міеуу) 

1 [] 

. Ground 

Trigger 

Output 

Reset 

. Contro! Voltage 

Threshold 

Discharge THfREIHOLOO 

- Vcc PNAS UNS 
2 

—OTA:LCER 

rå 
je FLIP-FLOP 

шан 3 
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50055095 
CMOS LSI COUNT CHAIN/MULTIPLEXER 

S-D P/N 055095 

The circuitry of this 40-pin CMOS Decade Count Chain contains; a six decade divi- 
der chain, an over-flow detector, 33-Bit Storage register, a multiplex, an adjust- 
able multiplex free-running M.V. clock, a blank code generator/decimal point acti- 
vator, and a clock selector allowing for the provision to break the decade chain 
into two chains of three decades each. 

Listed by pin number are the inputs and outputs of the device, with signal name 
and functional details. 

PIN NO. 

1 

MI "ОУ ӨТ VU 

624XA-7-77 

SIGNAL NAME 

TEST CLOCK ENABLE 

TEST CLOCK 

LSD 8 

LSD 4 

LSD 2 

LSD 1 

DECADE CLOCK 

Not Used 

Not Used 

SLSD 8 

SLSD 4 

SLSD 2 

SLSD 1 

Not Used 

Мес 

BCD1 

BCD2 

SUPPLEMENTAL OUTPUT 

BCD 4 

BCD 8 

BLACK CODE 

FUNCTION 

Allows the three MSD of the decade chain 

to be driven by the TEST CLOCK when set 
high. 

Clock input to the 3rd MSD of the count 
chain, enabled when the TEST CLOCK ENABLE 

1S Sel High 

LSD BITE а apace 

LSD Bit "4" input. 

ESD Bit "2" input? 

Ша) Bit ИТ!" input: 

Glock input to the LSD decade of the 
count chain. 

NLSD Bit "8" input. 

NLSD Bit "4" input. 

NLSD Bit "2" input 

АВР Bit ИЕ" input: 

tvoltage supply input 14.5 to +5.5 Vdc 

50 mV p-p ripple or noise. 

Multiplexed BCD Bit "1" output. 

Multiplexed BCD Bit "2" output. 

Carry from the NMSD of the count chain. 

Multiplexed BCD Bit "4" output. 

Multiplexed BCD Bit "8" output. 

Indicates that the LSD was present on the 
BCD output pins. The BLANK CODE will re- 

set (go to logic high) on the detection 
of the first of the following three con- 

ditions; 1) Detection of an Over Flow. 
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50055095 (Contd) 

PIN NO. 

22 

25 

24 
25 

26 

21 

28 

29 

50 
31 
52 

5-34 

SIGNAL NAME 

DECIMAL POINT 

OCTAL CODE BIT 4 

OCTAL CODE BIT 2 

OCTAL CODE BIT 1 

OVER FLOW 

STORE 

MULTIPLEX RATE CONTROL 

PT/NT 

POS1 

POS2 
POS4 

FUNCTION 

2) Detection of a logic high on any of the 
BCD outputs. 3) Detection of a coincidence 
of any of the position and Octal Code list- 
ed as follows: 

Position Octal Code 

JI 7 

2 6 

5 5 

4 4 

5 5 

6 2 

7 1 

8 0 

А decimal point actuation when position 
output coincides with the proper octal 
code input. 

The octal code inputs can be considered as 
static logic levels, they may be changed 

at any time, but will not effect outputs 

until the completion of a full multiplexer 
cycle: 

Indicates that the MSD of the count chain 
has generated a carry halhis,functionrmust 
Бе reset by a Master Reset on pin 40, to 
return it to its logic low state. 

True (Active) level 0 to +5 Vdc. False 

level +2.5 Vdc to Vcc. Requires a pulse 
duration of 1 ys. When placed at a static 
true (logic low) the 33 storage registers 
will follow their data inputs. 

When connected to an external timing capa- 

citor, it will allow the multiplexer M.V. 
to free-run between 2 kHz to 32 kHz, de- 

pending on the value of the capacitor. 
When connected to an external clock it will 
allow triggering of the M.V. (2 kHz to 32 
KHZ). 

When placed at ground it configures the po- 
sition outputs to 0 volts true (negative 
transition). When left open or pulled up 
to Vcc configures the position outputs to 
Vcc true (position transistion). 

Position outputs are negative true when 

pin 29 is at ground, and positive true when 

pin 29 is left open or pulled up to Vcc. 
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50055095 (Contd) 

624XA-7-77 

SIGNAL NAME 

POS3 

POS6 

Not Used 

POSS 

POS8 

POS7 

GND 

RESET 

FUNCTION 

Provides the ground return for the Vcc 
supply. 

Will reset the six decade counters of the 

count chain and the over-flow detector, 

when placed at a logic low (0 Vdc to +0.5 
Vde for a duration of 1 us. 
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TTL PROM (74188А) DECIMAL AND MEASUREMENT UNIT 
50055998 S-D P/N 055998 

description 

- The SN74188A is a field-programmable, 256-bit, read-only memory organized as 32 words of eight bits each. This 

monolithic,- high-speed, transistor-transistor-logic (TTL) memory array is addressed in five-bit binary with full on-chip 

decoding. An 'overriding memory-enable input is provided which, when taken high, will inhibit the function causing all 

eight outputs to remain high. The organization is expandable to 1,856 words of n-bits with no additional output 

buffering. s 

‚ The address of ап eight-bit word is accomplished through the buffered binary select inputs in coincidence with a low 

logic level at the enable input. Where multiple SN74188A devices are used in a memory system, the enable input allows 

easy decoding of additional address bits. 

Data сап be electronically programmed, as desired, at any of the 256 bit locations of the SN74188A in accordance with 

the ‘programming procedure specified. Prior to programming, the memory contains а low-logic-ievel output condition at 

all 256 bit locations. The programming procedure ореп-сиси $ metal links which result; in a high-logic-level output at 

selected locations. The procedure is irreversible and, once altered, the output for that Lit is permanently programmed 

to provide a high logic level. Outputs never having been altered may later be programmed to supply a high-level output. 

Operation of the unit within the recommended operating conditions will not alter the memory content. 

The open-collector outputs are capable of sinking 12 milliamperes of current and may be wire-AND-connected to other 

memories to increase the number of words without additional output buffering. External pull-up resistors should be used 

to improve noise margin and dynamic response. The 4 

best low-to-high propagation delay time is achieved | 

when using minimum Ry (see Table |). 

TABLE 1 
WORD CAPACITY vs TTL LOADS 

(Vcc = 5 V, Ta = 9°C to 70°C) 

The mask-programmable SN7488A can be used to поща ано; 

replace the SN74188A as they are functionally and WIRE-ANCS | o£ WORDS 

mechanically identical. Likewise, most applications 1855 

currently using the 5М7488А сап utilize the 

SN74188A as a direct replacement’ where field 

programming is desired. 

1568 

1248 

T Tots! number of SN74188A outputs connected 

to each cominon bus. 

JORN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

BINARY SELECT EQUIVALENT OF 
ENABLE NARRA, EACH INPUT 

schematics of inputs and outputs 

Vec 

Vec — 

6 kf) NOM 

TYPICAL OF 
үү! v2 ҮЗ va У5 Yê Y? у GNO i ALL OUTPUTS 

OUTPUTS 

OUTPUT 
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АТОН SN72311P LINEAR DIFFERENTIAL VOLTAGE COMPAR S.D P/N 103942 

schematic 

Vic. € BS в m Lr 

асны | | F 
3 

| Balance 

Balance/Strobe 

Collector Output 

Emitter Output 

Noninverting Input 

Inverting Input 

No Interna! Connection 

Positive Supp!y Voltage 

Nogative Supply Voltage 

Resistor values shown are nominal and in ohms. 

Тһе SN52111 and 5М72311 are single high speed voltage comparators. These devices are designed to operate from a 
wide range of power supply voltag?, including £15-volt supplies for operational amplifiers and 5-volt supplies for logic 
systems, The output levels are compatible with most OTL, TTL, and MOS circuits. These comparetors are capable of 
driving lamps or relay: and switching voiteges up to 50 volts at 50 mi liamperes. All inputs and outputs can be isolated 
from system ground. The outputs can drive loads referenced to ground, Мсс+, or Vcc—. Offset balancing and strobe 

capability are available and the outputs can be wire-OR connected. If the strobe input is low, the output will be in the 

off state regardless of the differential input. Although slower than the SN52506 and SN52514, these devices аге not as 
sensitive to spurious oscillations. 

The 5М52111 is characterized for operaticn over the full military temperature range of —557C to 125°C; the SN72311 
is characterized for operation from 0°C to 70°C. 

TTL LOW POWER SCHOTTKLY DUAL 2-INPUT NAND GATE 

SN74LSOON S-D P/N 103130 

SN54LS00, SN74LS00 : 
OUADRUPLE 24МРОТ NAND GATES schematic (each gate) 

Resistor values shown are 

nominai and in ohms 

positive logic: 
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TTL LOW POWER SCHOTTKLY QUAD 2-INPUT AND GATE 
SN74LS08 S-D P/N 103967 

schematics (each gate) 

positive Jogic: Y = AB 

Resistor values shown ere nominal and in ohms. 

TTL LOW POWER 2-INPUT QUAD NOR GATE 

SN74L32N S-D P/N 103972 

schematics (each gate) 

Resistor values shown are nomina! and in ohms. 
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| TTL MSI DECADE COUNTER 
| SN7490N S-D P/N 025732 

РІМ NAMES 

Ro Reset-Zero Inputs 

Но Reset-Nine Inputs 

CPA Clock Input 

СРрр Clock Input 

ОА, Ag, Oc, Op , Outputs 

LOGiC SYMBOL 

Rg (RESET TO ZERO) 

CCNNECTION DIAGRAM 

DIP (TOP VIEW) 

ОЈСРА 

9390/5490, 7490 

ВСО COUNT SEQUENCE (Note 1) жұр!) y х RESET/COUNT (see Note 2) ES 

ree TRU Ы H 2 ABLES RESET INPUTS OUTPUT 

Pou | Rota) Е R917) |o ac os а, 
H x 

Ro 

ACRES 

5 LE 

H HLLH 

E 

БОХ 

н == 
х COUNT 

Е | 
х 

1 ( 

н 

x 

L 

x 

x 

L uran KZ Gat 

гігіхіхітіт 

L 
x Cevni | 

г EE L COUNT V = Pin 5 
^ x | li х COUNT cc à 

GND - Pin 10 
NOTES: Е ІС- 3 
1. Output QA connected to input СРво for ВСО count. NC Ріп dij 13 

125 2. X Indicates that either a HIGH level or a LOW level may be present. 

The SN7490 is a TTL/MSI decade counter which consists of 4 dual master/slave 

flip-flops internally interconnected to provide :2 and :5 counting. Count inputs 
are inhibited, and all outputs are returned to logical zero or a binary coded 
decimal (BCD) count of 9 through gated direct reset lines. The output from 
flip-flop A is not internally connected to the succeeding stages, therefore the 
count may be separated into these independent count modes. 

If used as binary coded decimal decade counter, the CPBD input must be exter- 
nally connected to the QA output. Тһе CPA input receives the incoming count, 
and a count sequence is obtained in accordance with the BCD count for піпе!5 
complement decimal application. 

If a symmetrical divide-by-ten count is desired for frequency synthesizers or 

other applications requiring division of a binary count by a power of ten the 
Ор output must be externally connected to the СРд input. Тһе input count is 
then applied at the СРвр input 6 а divide-by-ten squarewave is obtained at 
output QA. 

For operation as a divide-by-two counter and a divide-by-five counter, no ex- 

ternal interconnections are required. Flip-flop A is used as a binary element 
for the divide-by-two function. Тһе СРвр input is used to obtain binary divide- 

by-five operation at the Ов, Qc and Op outputs. Іп this mode, the 2 counters 
operate independently; however, all 4 flip-flops are reset simultaneously. 
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TTL LOW POWER SCHOTTKLY DUAL ОМЕ-5НОТ MV 
SN74L S123 S-D P/N 103976 

schematics of inputs and outputs 
1 Rext/ 1 2 

Усс Сем Сех, 10 20 сін 28 
EQUIVALENT OF EACH INPUT 

Усс 

2 Rext/ GND 
Cext 

TYPICAL OUTPUT PULSE WIDTH 
vs 

EXTERNAL TIMING CAPACITANCE 

OUTPUT PULSE CONTROL USING RETRIGGER PULSE 

BiNPUT | | 

CLEAR | | 

Coda aed eri CLEAR 

ЦИЕ 
MARAH LL 

i 
$ 
x 
2 

5 
8 
8 
+ 

“OUTPUT а ! i: 

OUTPUT PULSE CONTROL USING CLEAR INPUT 40 

NOTE: fietrigger pulse must not start before 0.22 Cext (in Cox ¡External Timing Cepecitance—pF 
picoforads) nanoseconds after provious trigger pulse. ER 

e FIGURE 2 
FIGURE 1- TYPICAL INPUT/OUTPUT PULSES 

T Taese values of resistance exceed the maximum recommended for 

use over the full temperature range of the SN54LS' circuits. 

These monostables are designed to provide the system designer with complete flexibility in controlling the pulse width, 

either to lengthen the pulse by retriggering, or to shorten by clearing. The 'LS122 has an internal timing resistcr which 

allows the circuit to be operated with only an external capacitor, if so desired. 

The output pulse is primarily a function of the external capacitor and resistor. For Cext > 1000 pF, the output pulse 

width (tw) is defined as: 

tw 50.4" ВТ * Сыч . TYPICAL ОҒ ALL OUTPUTS 

мете V 
100 2 cc 

RT is in КО (either internal or external timing resistor), NOM 

Cext is in pF, 

tw is in ns, 

OUTPUT 
For pulse widths when Cext < 1000 pF, see Figure 2. 
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TTL MSI LOW POWER SCHOTTKLY DECADE COUNTER/LATCH 

SN74LS196N S-D P/N 103164 

SN54LS196 and SN74LS196 

SN54LS196, SN74LS196 
The output of flip-flop A is not internally connected FUNCTION TABLES 

to the succeeding flip-flops; therefore, the count may 

be operated in three independent modes: 
DECADE (BCD) BI-QUINARY (5-2) 

(Sce Note А) (See Note B) 

1. When used as a binaťy-coded decimal decade OUTPUTS OUTPUTS 

counter, the clock-2 input must be externally CON T COUNT | D Ос Og Од ОА Ор Ос OB connected to the QA output. The clock-1 input 

receives the incoming count, and a count 

sequence is obtained in accordance with the 

а g ре pa = 

BCD count sequence function table shown at the 

right. 

2. If a супите са! divide-by-ten count is desired 

for frequency synthesizers (or other appli- 

cations requiring division of a binary count by a 

power of ten), the Op output must be 

externally connected to the clock-1 input. The 

input count is then applied at the clock-2 input A lo 
ta Е А NOTES: А. Output ОД connected to ciock-2 input. 

and a divide-by-ten square wave is obtained at 

output OA in accordance with the bi-quinary 

function table 

On 00 + Q N — о Tor a Cro cmm ro гэгээг ri г „+ m a Ps ғ” тете те 

о r = r т 
тттттессс- оочольом-о ЖЕР СІН (jo. gam 1 еее [Tr лай тулт 

B. Output Op connected to clock-1 input. 

. For operation as a divide-by-two counter and a divide-by-five counter, rio external interconnections are required. 

Flip-flop A is used as a binary element for the divide-by-two function. The clock-2 input is used to obtain binary 

divide-bv-five oneratian at the On, Ос, and OS output. in Wis ode, Uie two vuuriters operate іпаерепаептіу; 
~ + DT NOE Ss LA цара ес По pe tn se ed . : д 

Ens or ot ‚т: i ig epee ote 100420 and Cica cu энницанеоому. 

DATA INPUTS 

Усс CLEAR Ор 

CLEAR Ор 

COUNT/ 

COUNT/ 
LOAD 

Од CLOCK GND 
2 

DATA INPUTS 

asynchronous input: Low input to ciear sets Од, 

Qp, Ос and Qo low. 
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SN74LS196N (Contd) 

SN54LS196, SN74LS 19G 

+ PRESET 
4 ов 

— р 

PRESET 

. Dynamic input activated by a transition from a high' level to a low level 
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SN74LS197 

2АТАА 

SOUNT/ 
LOAD 

CLEAR 

CLOCK 1 

DATAB 

CLOCK 2 

DATAC 

DATAD 

5-44 

(10) 

46) 

TTL LOW POWER SCHOTTKLY BINARY COUNTER/LATCH 
‚ SN541 5197, 5М7415197 

PRESET 
(6) 

ОА 

усс 

PRESET 

SN54LS197 and SN74LS197 

The output of flip-flop A js not internaliy connected to the succeeding 

flip-flops, therefore the counter may be operated in two independent 

modes: 

1. When used as a high-speed 4-bit ripple-through counter, output Од 

must be externally connected to the clock-2 input. The input count 

pulses are applied to the clock-1 input. Simultaneous divisions by 2, 

4, 8, and 16 are performed at the Од, Op, Oc, Op output as shown 

in the function table at right. 

2. When used as a 3-bit ripple-through counter, the input count pulses 

are applied to the clock-2 input. Simultaneous frequency divisions 

by 2, 4, and 8 are available at the Og, Oc, and Ор) outputs. 

Independent use of flip-flop A is available if the load and clear 

functions coincide with those of the 3-bit ripple-through counter. 

CLEAR 

S-D P/N 103165 

DATA INPUTS 

Op 

DATA INPUTS 

Og, Ос and Op low. 

SN54LS197, SN74LS197 

FUNCTION TABLE 

(See Note A) 

OUTPUTS 

0 КЕЗЕП ДЕ 

1 225717 

2 Le d H 

3 ЕЗГЕ 

4 (Goer fe 

5 нь 

6 L H H 

7 L H H 

8 ESE 

9 E [b 

10 L H 

11 L H 

12 H L 

13 H L 

14 H H 

15 зе 
Тас 

H = high level, L = low level 

asynchronous input: Low input to clear sets QA, 

Ор Ос Оз Ga] 

NOTE A: Output Од cpnnected 

to clock-2 input. 
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TTL MSI SEVEN SEGMENT DECODER/DRIVER 
SN74247N j S-D P/N 103314 

“246, '247, '1.S247 

'246, '247, 'LS247 

ITAN лға сал 

LED 171 
a 

RIPPLE BLANKING 
солиот 

LAMP TEST үн 
mær TT 

re 1 
APPLE BL ANAING 

INPUT 

за a 

NUMERICAL DESIGNATiONS AND RESULTANT DISPLAYS 

SECMENT 

IDENTIFICATION 

FUNCTION TABLE 

DECIMAL 

4 виввот F OUTPUTS е не = 
| аЛ м и | d | ЖА | | 

E y ^f ІІ ам Там | an Г ЖІТІ ou із неке | 

H | cee ON 

H | ом | ON 
H ON 

OFF 
22 29 Ер | БЭР | | | | 

U biù N = 

rz | i 

一 = ON 

ON 

ON 

[ol 

SETE Sos ry OFF 
| ON 
OFF | 

OFF 
ОЕР |ОРЕ [OFF 
ОБЕ | ОЕЕ |oFF 
OFF | оғғ OFF 
OFF OFF JOER: 
ON | см | ON 

r эс 

H = high level, L = toy level, X е irrelevant 

NOTES: 1. The blanking input (81) must be open or held at a high logic level when output functions 0 through 15 are desired, The 

ripple-blanking input (RBI) must be open or high if blanking of a decimsl zero is not desired. 

2. When a low logic level is applied directly to zne blanking input (GI), all segment outputs are off regardless of the level of any other 

input. 3 

3. When ripple-blanking input (RBI) and inputs A, B, С, ana D ara аса low level with the lamp test input high, all segment outputs 

go off and the ripple-blanking output (RBO) goes to s low ¡evel (response condition). 

4. When the blanking input/ripple blanking output (BI/RGO) is open or held high and a low is applied to the lamp-test input, ай 

tegment output: ага on. 

'81/RBO is wire-AND logic serving as blanking input (BI) and/or ripple blanking output (RBO). 
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CHAPTER 6 

REPLACEABLE PARTS 

6.1 INTRODUCTION 

This chapter contains the spare parts lists for each 

assembly in the Model 624XA Frequency Counter. 

Chapter 7 shows the assemblies where the listed 

parts are installed. Ordering information is includ- 

ed and should be used when purchasing parts from 

the factory. Explanation of the column listings 

and Table 6-1 Manufacturer's Code-To-Name Index 

are also included. 

6.2 PART ORDERING INFORMATION 

To order a part from the Replaceable Parts List, 

state the Systron-Donner part number, indicate 

the quantity required and address the order to the 

nearest Systron-Donner sales or service center. 

To order a part not listed in the Replaceable Parts 

List, state the instrument model number, instru- 

ment serial number, the description and function 

of the part and the number of parts required. 

Address the order to the nearest Systron-Donner 

Sales or Service Center. 

6.3 PARTS LISTS 

The replaceable parts lists are placed in A number- 

ed sequence. 

624ХА-4-79 

Each column іп the parts lists provide specific in- 

formation relating to the listed parts as follows: 

(1) DESIGNATOR: Reference numbers appli- 

cable to assemblies are listed in alpha-numeric 

order. 

(2) COMPONENT NOMENCLATURE AND 

DESCRIPTION: Component names and specifi- 

cations are provided in these columns and include 

value, tolerance, wattage rating, working voltage, 

construction, etc. 

(3) MANUFACTURER'S CODE: H4-2 Federal 

Supply Code numbers are listed to identify com- 

ponent manufacturers. A Manufacturers Index 

is provided in this chapter for cross-reference. 

(4) MANUFACTURER'S PART NUMBER: 

True manufacturer part numbers are lsited in this 

column. 

(5) SDSTOCK NUMBER: The Systron-Donner 

stock number is listed in this column. 

(6) T/Q (Total Quantity): This quantity, appear- 

ing after an item entry, indicates the number of 

times the component is used in that assembly. The 

total quantity for each part is given only once - at 

the first appearance of the part number in the list. 



СОПЕ 

TABLE 6-1 MANUFACTURER'S CODE-TO-NAME INDEX 

CODE NAME & ADDRESS NAME & ADDRESS 

Amp. Inc. . 

P.O. Box 3608 

Harrisburg, PA 17105 

Allen Bradley Co. 

1201 S. 2nd Street 

Milwaukee, WI 53204 

Texas Instruments Inc. 

Semiconductor & Components Div. 

13500 North Central Expressway 

Dallas, TX 75231 

Amphenol Corp. 

2801 S. 25th Ave. 

Broadview, IL 60153 

RCA Corp. Solid State Div. 

Route 202, Somerville, М) 08876 

Grippe Machining & Mfg. Co. 

15642 Common Rd. 

Roceville, MI 48066 

General Electric Company 

Semiconductor Products Dept. 

Electronics Park, 

Syracuse, NY 13201 

Motorola Semiconductor Prod. Div. 

5005 East McDowell Road 

Phoenix, AZ 85008 

Components Corp. 

2857 N. Halsted St. 

Shicago, IL 60657 

Panduit Corp. 

17301 Ridgeland 

Tinley Park, IL 60477 

Amatom Electronic Hardware 

Division of Mite Corp. 

81 Rockdale Ave. 

New Rochelle, NY 10806 

Airco Speer Electronics 

Division of Air Reduction Co. Inc. 

P.O. Box 1692, Grand Plaza 

945 Grand Ave. 

Nogales, AZ 85621 

07263 

07933 

09353 

14099 

12014 

16179 

16733 

18324 

19701 

21847 

27014 

27018 

27264 

Fairchild Camera & Instrument 

Corp. Semiconductor Division 

313 Frontage Rd. 

Mountain View, CA 94040 

Raytheon Co. 

Semiconductor Division HQ 

350 Ellis St. 

Mountain View, CA 94040 

C & K Components Inc. 

103 Morse, Newton, MA 02158 

Semtech Corp. 

652 Mitchell Rd. 

Newbury Park, CA 91320 

Chicago Rivet & Machine Co. 

950 So. 25th Ave. 

Bellwood, IL 60104 

Omni Spectra Inc. 

24600 Hallwood Ct. 

Farmington, MI 48024 

Phelps Dodge Communciations Co. 

Div. of Phelps Dodge Cooper Corp. 

North Haven, CT 06473 

Signetics Corp. 

811 E. Arques, Sunnyvale CA 94086 

Mepco/Electra Inc. 

Electra Division 

P.O. Box 760 

Mineral Wells, TX 76067 

Aertech 

825 Stewart Drive 

Sunnyvale, CA 94086 

National Semiconductor Corp. 

2950 San Ysidro Way 

Santa Clara, CA 95051 

Optimum Designs Inc. 

152 W. 42nd Street 

New York, NY 10017 

Molex Products Co. 

5224 Katrine Ave. 

Downers Grove, IL 60515 
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TABLE 6-1 MANUFACTURER'S CODE-TO-NAME IMDEX (Cont'd) 

NAME & ADDRESS 

Hewlett-Packard Co. . 

1501 Page Mill Road 

Palo Alto, СА 94304 

Heyman Mfg. Co. 

147 N. Michigan Ave 

Kenilworth, NJ 07033 

Monolithic Dielectrics Inc. 

P.O. Box 6465 

2220 Screenland Drive 

Burbank, CA 91505 

A P Inc. 

72 Corwin Dr. 

Plainesville ОН 44077 

West-Cap Arizona 

2201 E. Elvira Rd. 

Tucson, AZ 05706 

Verdyne Corp. 

330 N. Victory Blvd 

Burbank, CA 91502 

Ohmite Mfg. Co. 

3601 W. Howard St. 

Skokie, IL 60076 

Monsanto Co. 

Electronic Special Products 

10131 Bubb Rd. 

Cupertino, CA 95014 

Systron-Donner Corp. 

Instrument Division 

10 Systron Drive 

Concord, CA 94518 

Plessey Semiconductor 

1674 McGaw Ave. 

Santa Ana, CA 92705 

Sprague Electronic Co. 

North Adams, MA 01247 

The Thomas & Betts Co. 

36 Butler St. 

Elizabeth, NJ 07207 

Belden Crop. 

415 So. Kilpatrick 

Chicago, IL 60644 

NAME & ADDRESS 

Cambridge Thermonic Corp. 

445 Concord Ave. 

Cambridge, MA 01238 

Bussmann Mfg. 

Division of McGraw-Edison Co. 

2536 W. University St. 

St. Louis, MO 63017 

Globe-Union Inc. 

Centralab Electronics Division 

5757 No. Green Bay Ave. 

Milwaukee, WI 53201 

TRW Electronic Components 

Cinch Connector Operations 

1501 MOrse Ave. 

Elk Grove Village, IL 60007 

Electro Motive Mfg. Co. Inc. 

South Park & John Sts. 

Willimantic, CO 06226 

Nytronics Inc. 

10 Pelham Parkway 

Pelham Mannor, NY 10803 

Erie Technological Products Inc. 

644 W. 12th St., Erie, PA 16512 

Beckman Instruments Inc. 

Helipot Division 

2500 Harbor Blvd. 

Fullerton, CA 

Texas Instruments Inc. 

Metallurigical Materials Division 

Attleboro, MA 02703 

E. F. Johnson Co. 

299 10th Ave. S.W. 

Waseco, MN 56093 

Littlefuse Inc. 

800 E. Northwest Hwy. 

Des Plaines, IL 60016 

Rubbercraft Corp. of Calif. Ltd. 

1800 W. 220th Street 

Torrance, CA 90507 

Minnesota Mining & Mfg. Co. 

3 M Center, St. Paul, MN 55101 
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TABLE 6-1 MANUFACTURER'S CODE-TO-NAME INDEX (Cont'd) 

CODE NAME & ADDRESS CODE NAME & ADDRESS 

78189 Illinois Tool Works Inc. . 

Shakeproof Division 

St. Charles Road. 

Elgin, IL 60120 

Tinnerman Products Inc. 

8700 Brookpark Rd. 

Cleveland, ОН 44129 

Zierick Mfg. Co. 

Radio Circle 

Mt. Kisco, NY 10549 

Bourns Inc. Instrument Division 

6135 Magnolia Ave. 

Riverside, CA 92506 

Grayhill Inc. 

561 Hillgrove Ave. 

La Grange, IL 60525 

MIL STD 

International Rectifier Corp. 

9220 Sunset Blvd. 

Los Angeles, СА 90069 

Herman H. Smith Inc. 

812 Snediker Ave. 

Brooklyn, NY 11207 

Pen Fibre & Specialty Co. 

2032 E. Westmoreland St. 

Philadelphia, РА 19134 

Seastrom Mfg. Co. Inc. 

701 Sonora Ave. 

Glendale, CA 91201 

6-4 

88245 

90201 

91418 

91637 

91836 

95987 

96906 

98921 

98978 

29392 

Litton Systems Inc. 

13536 Saticoy St. 

Van Nuys, CA 91409 

Mallory Capacitor Co. 

POS BOX 372 

3029 E. Washington St. 

Indianapolis, IN 46206 

Radio Materials Co. 

4242 W. Bryn Mawr 

Chicago, IL 60646 

Dale Electronics Inc. 

P.O. Box 609 

Columbus, NE 68601 

Kings Electronics Co. Inc. 

40 Marbledale Rd. 

Tuckahoe, NY 10707 

Weckesser Co. Inc. 

4444 W. Irving Park Rd. 

Chicago, IL 60641 

MIL STD 

O and M Mfg. Со. 

8203 Market St. Road 

Houston, TX 77029 

Internal Electronic Research Corp. 

135 W. Magnolia Ave. 

Burbank, CA 91502 

S T M Corp. 

2904 Chapman St. 

Oakland, CA 94601 
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REPLACEABLE PARTS LIST 

DLE FINAL ASSEMBLY MODEL 6241A #057641 Rev А! 
MANUFACTURER'S | SD STOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

ASSEMBLY, Test 057581 057581 1 

PANEL, Decorative 057637 057637 1 

COVER, Top 057260 057260 1 

COVER, Bottom 057261 057261 1 

CORD, Line BR-1736 102407 1 

057064 057064 ЕООТ 
BUMPER 4460 103880 

BAIL 057132 057132 

KNOB 50-2WD-1G 102764 

10063208 

10063228 ` 

М551957-30 

MS51957-37 

SCREW, PHMS 6-32 x 1/2 

SCREW, PHMS 6-32 x 1-3/4 

RAH DA + 

SCREW, PHMS 6-32 x 5/8 М551957-18 10063210 

МОТ, Нех 6-32 NAS671C6 100638 

WASHER, Internal Tooth #6 MS35333-71 100647 

057862 

057666 

057856 

057862 

057666 

057856 

ASSEMBLY, Option 06 Battery Pack 

ASSEMBLY, Option 08 TCXO Oscillator 

ASSEMBLY, Option 10 Oven Oscillator 

ASSEMBLY, Option 11 High Stability 

Oscillator 

ASSEMBLY, Option 12 High Stability 

Oscillator 

ASSEMBLY, Option 13 High Stability 

Oscillator 

ASSEMBLY, Option 35 Parallel BCD 

ASSEMBLY, Option 45 Multiplier 

067871 067871 

067872 067872 

067465 

057964 

067665 

067465 

057964 

067665 
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TITLE 

REPLACEABLE PARTS LIST 

FINAL ASSEMBLY MODEL 6242A #057642 Rev А, 

MFR'S MANUFACTURER'S SD STOCK 

ITEM REF COMPONENT DESCRIPTION CODE PART NUMBER NUMBER Т/О 

6-6 

ASSEMBLY, Test 057582 

PANEL, Decorative 057638 

COVER, Top 057260 

COVER, Bottom 057261 

CORD, Line BR-1736 

FOOT 057064 

BUMPER 4460 

BAIL 057132 

KNOB 50-2WD-1G 

SCREW, PHMS 6-32 x 1/2 

SCREW, PHMS 6-32 x 1-3/4 

М551957-30 

MS51957-37 

SCREW, PHMS 6-32 x 5/8 MS51957-18 

NUT, Hex 6-32 NAS671C6 

WASHER, Internal Tooth 36 MS35333-71 

057862 

057666 

057856 

ASSEMBLY, Option 06 Battery Pack 

ASSEMBLY, Option 08 TCXO Oscillator 

ASSEMBLY, Option 10 Overn Oscillator 

ASSEMBLY, Option 11 High Stability 

Oscillator 

ASSEMBLY, Option 12 High Stability 

Oscillator 

ASSEMBLY, Option 13 High Stability 

Oscillator 

ASSEMBLY, Option 35 Parallel BCD 

ASSEMBLY, Option 45 Multiplier 

067871 

067872 

067465 

057964 

057665 

057582 

057638 

057260 

057261 

102407 

057064 4 

103880 4 

1 

1 

D 

0572152 

102764 

10063208 

10063228 4 

10063210 4 

100638 4 

100647 6 

057862 A/R 

057666 А/К 

057856 А/К 

067871 А/К 

067872 А/К 

067465 А/К 

057964 А/К 

057665 А/В 
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REPLACEABLE PARTS LIST 

TITLE FINAL ASSEMBLY MODEL 6243A 3057643 Rev А, 
MANUFACTURER'S | SD STOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

624X A-4-79 6-7 

ASSEMBLY, Test 057583 057583 1 

PANEL, Decorative 057639 057639 1 

COVER, Top 057260 057260 1 

COVER, Bottom 057261 057261 1 

CORD, Line BR-1736 102407 1 

ЕООТ 057064 057064 

ВОМРЕК 4460 103880 

ВАП, 057132 057132 

КМОВ 50-2WD-1G 102764 

SCREW, PHMS 6-32 x 1/2 

SCREW, PHMS 6-32 x 1-3/4 

MS51957-30 

MS51957-37 

10063208 

10063208 

++ + DH — + + 

SCREW, PHMS 6-32 x 5/8 MS51957-18 10063210 

NUT, Hex 6-32 NAS671C6 100638 

WASHER, Internal Tooth #6 М535333-71 100647 

ASSEMBLY, Option 06 Battery Pack 057862 057862 

ASSEMBLY, Option 08 TCXO Oscillator 

ASSEMBLY, Option 10 Oven Oscillator 

ASSEMBLY, Option 11 High Stability 

Oscillator 

ASSEMBLY, Option 12 High Stability 

Oscillator 

ASSEMBLY, Option 13 High Stability 

Oscillator 

ASSEMBLY, Option 35 Parallel BCD 

ASSEMBLY, Option 45 Multiplier 

057666 

057856 

057666 

057856 

067871 067871 

067872 067872 

067465 

057964 

057665 

067465 

057964 

057665 



REPLACEABLE PARTS LIST 

TITLE FINAL ASSEMBLY MODEL 6244А #057644 Rev A; 
MFR'S | MANUFACTURER'S | SDSTOCK ИН 

ІТЕМ COMPONENT DESCRIPTION CODE PART NUMBER NUMBER | T/Q 

ASSEMBLY, Test 057584 057584 

PANEL, Decorative 057640 057640 

COVER, Top 057260 057260 

COVER, Bottom 057261 057261 

BR-1736 

057064 

102407 

057064 

CORD, Line 

FOOT 

BUMPER 4460 103880 

BAIL 057132 057132 

KNOB 50-2WS-1G 102764 
SCREW, PHMS 6-32 x 1/2 

SCREW, PHMS 6-32 x 1-3/4 

MS51957-30 

MS51957-37 

10063208 

10063228 

> = + + + NER GEG ENA A e 

SCREW, PHMS 6-32 x 5/8 MS51957-18 10063210 

NUT, Hex 6-32 NAS671C6 100638 
WASHER, Internal Tooth #6 MS35333-71 100647 
ASSEMBLY, Option 08 TCXO Oscillator 057666 057666 

ASSEMBLY, Option 10 Oven Oscillator 

ASSEMBLY, Option 11 High Stability 

Oscillator 

ASSEMBLY, Option 12 High Stability 

Oscillator 

ASSEMBLY, Option 13 High Stability 

Oscillator 

ASSEMBLY, Option 35 Parallel BCD 

057856 057856 

067871 067871 

067872 067872 

067465 

057964 
067465 

057964 
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TITLE 

1 
2 A3 
5 W3 
8 
9 

11 
AS 

Se ———————————— Á— oo 

624X A-4-79 

REPLACEABLE PARTS LIST 

TEST ASSEMBLY MODEL 6241A #057581 Rev А (Figure 7-1) 

ASSEMBLY, Universal Chassis 

ASSEMBLY, 10 MHz Osc PC 

JUMPER 
WASHER #6 Flat 
WASHER %6 Split 

SCREW 6-32 x 5/16 
ASSEMBLY, Multiplier Option 45 

52542 
52542 
Gettig 
86928 
96906 

96906 
52542 

057575 
05708801 
І-2007-1 
5710-23-10 
MS35338-136 

MS51957-27 
05757401 

MANUFACTURER'S SD STOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER Т/С 

057575 
05708801 
102879 
100662 
100712 

10063205 
05757401 
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REPLACEABLE PARTS LIST 

TITLE — TEST ASSEMBLY MODEL 6242A #057582 Rev A, (Figure 7-2) 

MFR'S MANUFACTURER'S SD STOCK 

ITEM COMPONENT DESCRIPTION CODE PART NUMBER NUMBER 

ASSEMBLY, Universal Chassis 057575 057575 
ASSEMBLY, 10 MHz Oscillator PC 05708801 05708801 
ASSEMBLY, 512 MHz Prescaler PC 05706301 05706301 
ASSEMBLY, 512 MHz Prescaler PC 06726301 06726301 
WASHER #6 Flat 5710-23-10 100662 

WASHER #6 Split MS35338-136 100712 
SCREW 6-32 x 5/16 MS51957-27 10063205 
JUMPER i L-2007-1 102879 
CONNECTOR BNC Fused CD701938-002 117080 
FUSE 1/8A P/O J2 275-125 100606 

ASSEMBLY, Multiplier Option 45 PC 05757401 05757401 

A4 P/N 05706301 and 06726301 are 
interchangeable. Only one is installed. 
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REPLACEABLE PARTS LIST 

TITLE TEST ASSEMBLY MODEL 6243A 6067583 Figuee 7-3 

MFR'S MANUFACTURER'S SD STOCK 

ITEM COMPONENT DESCRIPTION CODE PART NUMBER NUMBER 

ASSEMBLY, Universal Chassis 057575 057575 

ASSEMBLY 10 MHz Osc РС 05708801 05708801 

ASSEMBLY 1.25 GHz Prescaler 05706601 05706601 
ASSEMBLY 1.25 GHz Prescaler 06725901 06725901 
WASHER 46 Flat 5710-23-10 100662 

WASHER #6 Split М535338-136 100712 
SCREW 6-32 x 5/16 MS51957-37 10063205 
JUMPER і L-2007-1 102879 
CONNECTOR BNC Fused CD01938-002 117080 
FUSE 1/8A P/O J2 275125 100606 

ASSEMBLY, Multiplier Option 45 PC 05757401 05757401 

A4 P/N 05706601 and 06725901 are 
interchangeable. Only one is installed. 
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REPLACEABLE PARTS LIST 

TITLE TEST ASSEMBLY MODEL 6244A #057584 Rev Al (Figure 7-3) 

MFR'S MANUFACTURER'S SD STOCK 

ITEM COMPONENT DESCRIPTION CODE PART NUMBER NUMBER 

ASSEMBLY, Universal Chassis 057575 057575 

ASSEMBLY, 10 MHz Osc PC 05708801 05708801 

ASSEMBLY, 512 MHz Prescaler PC 05706301 05706301 

ASSEMBLY, 512 MHz Prescaler PC 06726301 06726301 
ASSEMBLY, N Computer PC 05757301 05757301 

ASSEMBLY, ACTO PC 05752001 05752001 
ACTO Semi-Rigid Coax Assembly 057974 057974 
Dual Sampler Assembly P/O A6 0577766 0577766 
ATTENUATOR, Pin CS10090 117042 
Semi-Rigid Coax Assembly 055212 055212 

CONNECTOR BNC Fused CD01938-002 117080 
CONNECTOR N to OSM 21011 101185 
SCREW 2-56 x 1/4 MS51957-3 10062504 
SCREW 4-40 x 5/16 MS24693-C3 10072005 
SCREW 6-32 x 5/16 MS51957-37 10063205 

WASHER 76 Flat 5710-23-10 100662 
WASHER #6 Split MS35338-136 100712 
WASHER #2 Flat MS15795-802 100614 
WASHER 42 Split MS35337-77 100661 
NUT Kep 4-40 511-041800-00 100941 

JUMPER i L-2007-1 102879 
FUSE a/8A P/O J2 275125 100606 
ASSEMBLY, Lock Logic P/O A6 05791101 05791101 

A4 P/N 05706301 and 06726301 are 
interchangeable. Only one is installed. 
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REPLACEABLE PARTS LIST 

TITLE 624XA UNIVERSAL CHASSIS ASSEMBLY #057575 Rev Е (Figure 7-5) 
MANUFACTURER'S | 505ТОСК izi 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

1 ASSEMBLY, Logic PC 52542 05757001 05757001 1 
2 ASSEMBLY, Readout PC 52542 05756801 05756801 1 
3 ASSEMBLY, 100 MHz Amplifier PC 52542 05723801 05723801 1 
4 PANEL, Rear 52542 057587 057587 1 
5 PANEL, Sub 52542 057645 057645 1 

6 BRACKET, Transformer 52542 057110 057110 2 
4 TRANSFORMER 52542 057532 057532 1 
8 PLATE, Cover 52542 057655 057655 1 
9 BELL, End 52542 10367701 10367701 1 

RECEPTABLE, AC w/filter 05245 3EFI 102461 1 

POST, Fuse 75915 342004 102409 1 
FUSE, Slo-Blo 1/2А 71400 MDL 1/2 100589 1 
CONNECTOR, BNC 81349 UG-1094/U 101155 2 
SWITCH, SPST 09353 7101 102310 2 
SWITCH, Pushbutton w/dress nut 81073 30-3 w/dress nut 102347 1 

RESISTOR, CC 109 5%, 1/4W 01121 CB1005 101557 1 
RESISTOR, Variable 2M 30%, .2W 71450 YX1312 053516 1 
SPACER, Swage 6-32 x 1/4 06540 9627B-A-0632-17 102901 2 
SPACER, 3/16D x 5/16L 06540 9210B-115-3A 101026 2 
LUG, BNC Ground 79963 814 107077 2 

LUG, Solder 44 83330 1416-4 100509 1 
SCREW, PHMS 8-32 x 1-1/2 96906 М551957-51 10064224 4 
SCREW, PHMS 6-32 x 5/16 96906 М551957-27 10063205 6 
SCREW, PHMS 4-40 x 1/2 96906 MS51957-17 10062608 2 
SCREW, PHMS 4-40 x 5/16 96906 М551957-14 10062605 S 

SCREW, PHMS 2-56 x 5/8 96906 NAS662CR10 10070010 
SCREW, PHMS 2-56 x 3/16 96906 MS51957-2 10062503 
WASHER, Flat 48 86928 5702-225-30-C1 103014 
WASHER, Flat #6 86928 5710-23-10 100662 
WASHER, Split #6 96906 MS35338-136 100712 

WASHER, Flat #4 96906 MS15795-803 100703 

л + NN + ہہ ہی‎ O 5 ~ бә м 

WASHER, Split #4 96906 MS35338-135 100711 
WASHER, Split #2 96906 MS35337-77 100661 
NUT, Hex 2-56 96906 MS35649-224 100636 
NUT, Kep 8-32 78189 511-081800-00 100940 

МОТ, Нех 4-40 96906 NAS671C4 100622 
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REPLACEABLE PARTS LIST 

TITLE LOGIC PC ASSEMBLY 405757001 Rev G (Figure 7-6) 
MANUFACTURER'S | SDSTOCK ша 

ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER 

CAPACITOR, Electrolytic 23C15TS53 106459 
5000 uF, 15V 

CAPACITOR, Tant 
1 uF 10%, 35V 

Same as Cl 

150D105X9035A2 100082 

Same as C3 

CAPACITOR, Electrolytic 

1500 uF, 50V 

Same as C2 

Same as C2 

Same as C2 

23C50TS152 106468 

Same as C2 

Part of Option 10 

Part of Option 10 

Part of Option 10 

CAPACITOR, Tant 

4.7 uF 10%, 10V 

CAPACITOR, Ceramic 

.01 uF +80-20%, 100V 

CAPACITOR, Tant 

2.2 uF 10%, 20V 

Same as C14 

CAPACITOR, DM 

1000 pF 5%, 100V 

CAPACITOR, Ceramic 

.1 uF 20%, 50У 

Same as C14 

CAPACITOR, Electrolytic 

200 uF +100-10%, 35V 

Same as C13 

Not Used 

Not Used 

Not Used 

CAPACITOR, Ceramic 

.05 uF +80-20%, 10V 

150D475X9010A2 100205 

TA110 100103 

150D225X9020A2 100203 

DM15FA102JO 100243 

5C023104X0500C5 100178 

MTV200DN35 100308 

UK 10-503 100122 

DIODE, Rectifier 600V 

Same as CRI 

1N4005 100413 

бая 
624ХА-4-79 



REPLACEABLE PARTS LIST 

TITLE LOGIC PC ASSEMBLY #05757001 (Cont'd) 

MANUFACTURER'S | SDSTOCK 
ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

DIODE, Rectifier 50V 

Same as CR3 

Same as CR3 

Same as CR3 

Same as CRI 

Same as СКІ 

DIODE, Signal 50V 

Same as CR9 

CONNECTOR, Dual 17-pin 

TRANSISTOR, SINPN 

TRANSISTOR, SINPN 15V 

TRANSISTOR, SINPN 

Same as Q3 

Same as Q3 

TRANSISTOR, SIPNP 30V 

103252 

IN4151 100385 

929836-01-17 

PN3646 

PN4275-18 

MPSA12 

117178 

101369 

102716 

101396 

117349 

RESISTOR, Module 

4 x 12k, 1/8W 

RESISTOR, CC 

12 k 5%, 1/4W 

RESISTOR, CC 

560 9 5%, 1/4W 

RESISTOR, СС 

10k 5%, 1/4W 

Same as R8 

RESISTOR, CC 
470 Q 5%, 1/4W 

RESISTOR, CC 
10 9 5%, 1/4W 

RESISTOR, CC 
47 k 5%, 1/4W 

Same as R8 

RESISTOR, CC 

22 k 5%, 1/4W 

Same as R16 

RESISTOR, CC 
1 М 5%, 1/4W 

CB1235 101565 

CB5615 101583 

CB1035 101570 

CB4715 101625 

CB1005 101557 

СВ4735 101574 

101572 СВ2235 

101605 СВ1055 
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REPLACEABLE PARTS LIST 

TITLE LOGIC PC ASSEMBLY #05757001 (Cont'd) 
MFR'S | MANUFACTURER'S | SDSTOCK E 

ITEM COMPONENT DESCRIPTION CODE PART NUMBER NUMBER 

RESISTOR, CC 
150 9 5%, 1/4W 

RESISTOR, CC 

10 M 5%, 1/4W 

Same as R8 

Same as R12 

Same as R10 

Same as R12 

Same as R12 

RESISTOR, CC 
33 k 595, 1/4W 

Same as R14 

Same as R14 

RESISTOR, CC 
27 95%, 1/4W 

Same as R19 

Same as R36 

RESISTOR, CC 

82 95%, 1/4W 

Same as R19 

RESISTOR, CC 

1 k 5%, 1/4W 

Same as R47 

ASSEMBLY, Switch 10 position PB 

INTEGRATED CIRCUIT, TTL MSI 

Binary Counter/Latch 

INTEGRATED CIRCUIT, CMOS 
Dual D Flip-Flop 

INTEGRATED CIRCUIT, CMOS 

Dual BCD Up Counter 

INTEGRATED CIRCUIT, ECL 

Quad 2-Input NOR Gate 

INTEGRATED CIRCUIT, ECL MSI 

2-5 Counter 100 MHz 

INTEGRATED CIRCUIT, CMOS 

MUX Count Chain 

INTEGRATED CIRCUIT, TTL SSI 
Quad 2-Input NAND Gate 

СВ1515 

СВ1065 

CB3335 

CB2705 

CB8205 

CB1025 

057572 

SN74LS197N 

MC14013CP 

MC14518CP 

MC10100P 

MC10138P 

055095 

SN74LSOON 

101615 

101564 

101576 

101729 

101629 

101569 

057572 

103165 

103199 

103339 

103712 

103837 

055095 

103130 
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REPLACEABLE PARTS LIST 

TITLE LOGIC PC ASSEMBLY 305757001 (Cont'd) 
MANUFACTURER'S | SD STOCK "m 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER 

INTEGRATED CIRCUIT, CMOS 
Hex Inverter 

Same as U3 

INTEGRATED CIRCUIT, ECL 

MC14049CP 103217 

МС101311, 045239 
Dual D M-S Flip-Flop 

INTEGRATED CIRCUIT, ECL MC10124L 045228 
Ouad TTL/ECL Translator 

INTEGRATED CIRCUIT, ECL MC10125L 045226 
Quad TTL/ECL Translator 

INTEGRATED CIRCUIT, TTL MSI 

Decade Counter Latch 

Same as U7 

Same as U3 

Same as U12 

Same as U7 

Same as U13 

INTEGRATED CIRCUIT, TTL SSI 

Quad 2-Input OR Gate 

INTEGRATED CIRCUIT, CMOS 

Hex Buffer 

INTEGRATED CIRCUIT, TTL MSI 

7-Segment Decoder/Driver 

Same as U7 

INTEGRATED CIRCUIT, TTL MSI 

Decade Counter 

INTEGRATED CIRCUIT, CMOS 

8-Channel Data Selector 

INTEGRATED CIRCUIT, TTL SSI 

Quad 2-Input AND Gate 

INTEGRATED CIRCUIT, TTL SSI 

Dual One Shot 

INTEGRATED CIRCUIT, LIN MSD 

Wide Range Timer 

SN74LS196N 103164 

SN74LS32N 103972 

МС14050СР 103492 

SN74247N 103314 

SN7490N 025732 

МС14512СР 103942 

SN74LS08N 103967 

SN74LS123N 103976 

МЕ555У 045208 

INTEGRATED CIRCUIT 055998 055998 
ROM Decimal Point and MU 

Part of Option 10 

INTEGRATED CIRCUIT MC7902CP 103944 
Voltage Regulator -2V 

INTEGRATED CIRCUIT MC7905.2CP 103033 
Voltage Regulator -5.2V 
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REPLACEABLE PARTS LIST 

TITLE LOGIC PC ASSEMBLY #05757001 (Cont'd) 
MANUFACTURER'S | SD STOCK е: 

ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER 

INTEGRATED CIRCUIT MC7805CP 045256 

Voltage Regulator *5V 

CONNECTOR, Dual 36-pin 929853 117111 

SOCKET, 40-pin C83-40-02 117159 

SOCKET, 3-pin 10-18-2031 103302 

1 Same as XU30 

Same as XU30 

JUMPER i L-2007-1 102879 

TERMINAL 2000B 100482 

SPACER, Swage 1247-11 100539 

SPACER, Swage 1530 B 1/8 100478 

SCREW, PHMS 2-56 x 1/4 MS51957-3 10062504 

WASHER, Flat 32 MS15795-802 100614 

WASHER, Split #2 М535337-77 100661 

NUT, Hex 2-56 MS35649-224 100636 

BOARD, PC 057570 057570 

6-18 624X A-4-79 
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REPLACEABLE PARTS LIST 

TITLE А1, 100 MHz AMPLIFIER PC ASSEMBLY 405723801 Rev J (Figure 7-8) 
MANUFACTURER'S | SDSTOCK m 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER 

CAPACITOR, Chip 
.1 uF, 500V 

CAPACITOR, DM 
15 pF 5%, 500V 

CAPACITOR, Chip 
.056 uF 20%, 100V 

CAPACITOR, Tant 

4.7 uF 10%, 10V 

CAPACITOR, Tant 
100 uF 20%, 10V 

CAPACITOR, Ceramic 

.1 uF 20%, 50V 

CAPACITOR, Ceramic 

.05 uF +80-20%, 10V 

Same as C5 

501S48W104PPS 103755 

DM15CD150JO 100241 

SC31BX563M 100257 

150D475X9010A2 100205 

150D107X9010R2 100119 

5C023104X0500C5 100178 

UK10-503 100122 

Factory Select 

CAPACITOR, Ceramic 

8 pF 10%, 1 kV 

Same as C10 

Same as C5 

100108 

Same as C7 

CAPACITOR, Tant 
1 ШЕ 10%, 35V 

Same as C14 

Same as C5 

150D105X9035A2 100082 

Same as C7 

Same as C7 

Same as C7 

Same as C7 

CAPACITOR, Tant 

39 uF 10%, 10V 

Same as C7 

1500396Х9010В2 100183 

Same as C7 

Same as C7 

DIODE, Signal 50У 

Same as СКІ 

SOCKET, 1-ріп 

1N4151 100385 

02-05-7101 103869 
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P COMPONENT DESCRIPTION 

6-20 

A1, 100 MHz AMPLI 

REPLACEABLE PARTS LIST 

FIER PC ASSEMBLY 405723801 (Cont'd) 

ASSEMBLY, Input Cable 057824 

TRANSISTOR, MOSFET МЕЕ121 

TRANSISTOR, SIPNP PN3640 

TRANSISTOR, SINPN PN3565 

RESISTOR, CC 
220 k 10%, 1/2W 

RESISTOR, CC 

750 k 5%, 1/4W 

RESISTOR, CC 

470 9 5%, 1/4W 

RESISTOR, CC 
10 k 5%, 1/4W 

RESISTOR, CC 
220 9 5%, 1/4W 

RESISTOR, CC 
1 k 5%, 1/4W 

RESISTOR, Variable 

10 k 20%, 1/2W 

Same as R4 

RESISTOR, CC 

390 9 5%, 1/4W 

RESISTOR, CC 

270 9 5%, 1/4W 

RESISTOR, CC 

130 Q 5%, 1/4W 

Same as R3 

Same as R9 

Same as R10 

Same as R11 

Same as R3 

Same as R9 

Same as R10 

Same as R11 

Same as R3 

Same as R9 

Same as R11 

Same as R10 

Same as R3 

EB2241 

CB7545 

CB4715 

CB1035 

CB2215 

CB1025 

3329W-1-103 

CB3915 

CB2715 

CB1315 

MANUFACTURER'S SD STOCK 

PART NUMBER NUMBER 

057824 

101413 

101357 

101371 

610500 

101585 

101625 

101570 

101566 

101569 

101937 

101592 

101542 

101627 
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REPLACEABLE PARTS LIST 

TITLE A1, 100 MHz AMPLIFIER PC ASSEMBLY #05723801 (Cont'd) 
Em MANUFACTURER'S | SD STOCK E 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER 

Same as R9 

Same as R11 

Same as R10 

Same as R3 

Same as R6 

RESISTOR, CC CB8215 101567 

820 9 5%, 1/4W 

Same as R6 

RESISTOR, CC CB1515 101615 

150 Q 5%, 1/4W 

Same as КО > 

Same as R11 

Not Used 

Same as R6 

INTEGRATED CIRCUIT, ECL MC10216L 045276 

Triple Line Receiver 

Same as Ul 

INTEGRATED CIRCUIT MC79LO5ACP 117014 

Voltage Regulator 

BRACKET 176 100849 

SCREW, PHMS 6-32 x 1/4 MS51957-26 10063204 

WASHER, Flat #6 5710-23-10 100662 

1 WASHER, Split #6 MS35338-136 100712 

CABLE, Coax (P/O P1) 

CONNECTOR, BNC (P/O P1) KC-19-152 103258 

LUG, (P/O P1) 2106-08-00 112554 

FERRULE (P/O P1) GSC-194 HT 112631 

FERRULE (P/O P1) GSC-128 HT 112635 

BOARD, PC 057238 057238 
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REPLACEABLE PARTS LIST 

TITLE A2, READOUT PC ASSEMBLY #05756801 Rev В 

MANUFACTURER'S | SD STOCK P 
ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER 

INDICATOR, 7-Segment MAN4610 103172 

INDICATOR, LED 

Same as DS9 

CABLE, Ribbon 

BOARD, PC 

103936 

922526-34-02-5 

057568 
117176 

057568 
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REPLACEABLE PARTS LIST 

TITLE A3, 10 MHz OSCILLATOR PC ASSEMBLY 405708801 Rev A (Figure 7-12) 
MANUFACTURER'S | SDSTOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER 

CAPACITOR, Variable 9-35 pF 

CAPACITOR, Variable 15-60 pF 

CAPACITOR, Mica 
150 pF 5%, 500V 

CAPACITOR, Mica 

100 pF 5%, 500V 

CAPACITOR, DM 
220 pF 5%, 500V 

CAPACITOR, DM 
33 pF 5%, 500V 

CAPACITOR, DM 
10 pF 5%, 500V 

CAPACITOR, Ceramic 

.01 ШЕ +80-20%, 100V 

CAPACITOR, Ceramic 

.05 uF +80-20%, 10V 

Same as C9 

TRANSISTOR, SINPN 

Same as QI 

Same as 01 

RESISTOR, CC 
33 k 5%, 1/4W 

RESISTOR, CC 

82 k 5%, 1/4W 

RESISTOR, CC 

4.7 k 5%, 1/4W 

RESISTOR, CC 

10k 5%, 1/4W 

RESISTOR, CC 

1 k 5%, 1/4W 

RESISTOR, CC 

3.3 k 5%, 1/4W 

RESISTOR, CC 
470 9 5%, 1/4W 

CRYSTAL, 10 MHz 

BOARD, PC 

538-006D9.0-35 

538-01 1F 15-60 

DM1 SPF 

100159 

100234 

100219 

DMISFD101JO 10017301 

DN15FD221JO 10022001 

DN15ED330JO 10017501 

DM15CD100JO 10025301 

ТА110 100103 

UK10-503 100122 

PN4275 102716 

CB3335 101576 

CB8235 101578 

CB4725 101598 

CB1035 101570 

CB1025 101569 

CB3325 101559 

CB4715 101625 

039483 

057088 

039483 

057088 
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6-24 

REPLACEABLE PARTS LIST 

А4, 512 MHz PRESCALER PC ASSEMBLY #05706301 (Figure 7-14) 6242A 8: 6244A Rev D 

MFR'S | MANUFACTURER'S | SDSTOCK Е 
ІТЕМ COMPONENT DESCRIPTION CODE PART NUMBER NUMBER 

CAPACITOR, Chip 

.01 uF, 50V 

Same as СІ 

Same as СІ 

CAPACITOR, Chip 
.056 uF 20%, 100V 
Same as C4 

CAPACITOR, Chip 
15 pF 5%, 100V 

Same as C4 

Same as C4 

Same as C4 

Same as C6 

Same as C4 

CAPACITOR, Ceramic 

.05 uF +80-20%, 10V 

Same as C4 

Same as C4 

Same as C4 

Same as C6 

CAPACITOR, Ceramic 

1 uF 20%, 50У 

Same as C4 

Same as C6 

Same as C4 

Same as C4 

CAPACITOR, Tant 

4.7 uF 10%, 10V 

Same as C6 

Same as C4 

Same as C1 

Same as СІ 

Same as C4 

Same as C4 

Same as C22 

Same as C12 

CAPACITOR, Ceramic 
.001 uF 20%, 50V 

2BX050S103M 

SC31BX563M 

SC25BY150J 

UK10-503 

5С750105Х0050С5 

150D475X9010A2 

CW15C102M 

106509 

100257 

100256 

100122 

100176 

100205 

100251 
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REPLACEABLE PARTS LIST 

TITLE А4, 512 MHz PRESCALER PC ASSEMBLY 305706301 (Cont'd) 
MANUFACTURER'S | SDSTOCK "m 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

C32 Same as C22 

Same as C22 

Same as C4 

Same as C4 

Same as C4 

Same as C17 

DIODE, Detector 

DIODE, Pin 

DIODE, Signal 

Same as CR3 

Same as CRI 

Same as CRI 

Same as CRI 

SOCKET, 1-ріп 

5082-2542 

А55138 

5082-2800 

100437 

103197 

100442 

02-05-7101 103869 

INDUCTOR, Fixed 10 uH WEE-WEE-10 101317 

ASSEMBLY, Input Cable 

TRANSISTOR, SINPN 

057255 

2N6304 

057255 

103171 

TRANSISTOR, SIPNP 

RESISTOR, CC 
68 Q 5%, 1/4W 

RESISTOR, CC 

22 Q 5%, 1/4W 

RESISTOR, CC 

56 Q 5%, 1/8W 

Same as R2 

Same as R3 

Same as R2 

Same as R3 

MPSA63 

CB6805 

117349 

101690 

CB2205 101696 

BB5605 101816 

Same as R2 

Same as R3 

Same as R2 

Same as R3 
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REPLACEABLE PARTS LIST 

TITLE A4, 512 MHz PRESCALER PC ASSEMBLY #05706301 (Cont'd) 
MFR'S | MANUFACTURER'S | SD STOCK 

ITEM COMPONENT DESCRIPTION CODE PART NUMBER NUMBER 

RESISTOR, CC CB2215 101566 

Т/О 

220 9 5%, 1/4W 

RESISTOR, СС СВ1005 101557 

10 Q 5%, 1/4W 

RESISTOR, CC CB1015 101609 

100 Q 5%, 1/4W 

RESISTOR, CC CB4715 101625 

470 9 5%, 1/4W 

RESISTOR, CC CB1045 101558 

100 k 5%, 1/4W 

RESISTOR, CC CB5125 101541 

5.1 k 5%, 1/4W 

RESISTOR, Variable 

1 k 20%, 1/2W 

Same as R17 

RESISTOR, CC 

1 k 5%, 1/4W 

RESISTOR, CC 

10k 5%, 1/4W 

RESISTOR, CC 

470 k 5%, 1/4W 

RESISTOR, CC 

8.2 k 5%, 1/4W 

RESISTOR, CC 
1.8 k 5%, 1/4W 

RESISTOR, CC 

6.2 k 5%, 1/4W 

RESISTOR, CC 

130 9 5%, 1/4W 

RESISTOR, CC 

150 9 5%, 1/4W 

INTEGRATED CIRCUIT, ECL 

1 GHz Decade Counter 

INTEGRATED СІЕСІЛТ, CMOS 

8 Channel Data Selector 

BRACKET, Rt. Angle 

3329W-1-102 101893 

CB1025 101569 

CB1035 101570 

CB4745 101630 

CB8225 101595 

СВ1825 101602 

СВ6225 101608 

СВ1315 101627 

СВ1515 101615 

MC1697P 103872 

SN72311P 103943 

176 100849 

SCREW, PHMS 6-32 x 1/4 MS51957-26 10063204 

WASHER, Flat 86 5710-23-10 100662 

WASHER, Split #6 MS35338-136 100712 

BOARD, PC 057063 057063 
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REPLACEABLE PARTS LIST 

TITLE А4, 512 MHz PRESCALER PC ASSEMBLY 406726301 Rev В 6242А and 6244A (Figure 7-16) 

MANUFACTURER'S | SDSTOCK 
ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER 

CAPACITOR, Chip 2BX050S103M 106509 
.01 uF, SOV 

Same as СІ 

Same as СІ 

CAPACITOR, Chip 
056 uF 20%, 1007 
Same as C4 

CAPACITOR, Chip 
15 pF 100V 

Same as C4 

Same as C4 

Same as C4 

SC31BX563M 

SC25BY150J 100256 

Same as C6 

Same as C4 

CAPACITOR, Ceramic 

.05 uF +80-20%, 10V 

Same as C4 

Same as C4 

Same as C4 

Same as C6 

CAPACITOR, Ceramic 

1 ШЕ 20%, 50V 

Same as C4 

Same as C6 

Same as C4 

Same as C4 

CAPACITOR, Tant 

4.7 uF 1096, 10V 

Same as C6 

Same as C4 

Same as C4 

Same as C4 

UK10-503 100122 

5CZU105X0050C5 100176 

150D475X9010A2 100205 

Same as C6 

Same as C4 

Same as C22 

Same as C4 

Same as C12 

Same as C22 
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REPLACEABLE PARTS LIST 

TITLE А4, 512 MHz PRESCALER PC ASSEMBLY #06726301 (Cont'd) 
MFR'S | MANUFACTURER'S | SD STOCK 

ITEM COMPONENT DESCRIPTION CODE PART NUMBER NUMBER | T/O 

Same as C22 

CAPACITOR, Chip 
5.1 pF 100V 
Same as C4 

5С25ВҮ5К10 100270 

Same as C4 

Same as C17 

Same as C6 

Same as C4 

CAPACITOR, Ceramic 

.1 uF 20%, 50V 
5C023104X0500C5 100178 

DIODE, Det 5082-2542 100437 

DIODE, Pin A58138 103197 

DIODE, Signal 5082-2800 100442 

Same as Cr3 

Same as CRI 

DIODE 

Same as CR6 

SOCKET, 1-pin 

5082-2810 103346 

02-05-7101 103869 

INDUCTOR, Fixed 1 0uH WEE-WEE-10 101317 

ASSEMBLY, Input Cable 

TRANSISTOR, SINPN 

067283 

2N6304 

067283 

103171 

TRANSISTOR, SIPNP 2N3906 101378 

RESISTOR, CC CB6805 101690 
68 9 5%, 1/4W 

RESISTOR, CC CB2205 101696 
22 Q 5%, 1/4W 

RESISTOR, CC 

56 5%, 1/8W 

Same as R2 

BB5605 101816 

Same as R3 

Same as R2 

RESISTOR, CC 
68 Q 5%, 1/8W 

BB6805 101700 
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REPLACEABLE PARTS LIST 

TITLE А4, 512 MHz PRESCALER PC ASSEMBLY #06726301 (Cont'd) 
MANUFACTURER'S | SD STOCK 57 

ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

R8 Same as R2 

Same as R7 

Same as R2 

Same as R7 

Same as R2 

Same as R3 

Same as R3 

RESISTOR, CC 

470 9 5%, 1/4 

RESISTOR, CC 
100 k 5%, 1/4W 

RESISTOR, CC 

5.1 k 5%, 1/4W 

RESISTOR, Variable 

1 k 20%, 1/2W 

Same as R17 

RESISTOR, CC 
1 k 5%, 1/4W 

RESISTOR, CC 

10 К 5%, 1/4W 

RESISTOR, CC 

470 k 5%, 1/4W 

RESISTOR, CC 

560 9 5%, 1/8W 

Same as В21 

Same as R20 

RESISTOR, CC 

220 5%, 1/4W 

СВ4715 101625 

СВ1045 101558 

СВ5125 101541 

3329W-1-102 101893 

CB1025 101569 

CB1035 101570 

CB4745 101630 

BB5615 101710 

CB2215 101566 

RESISTOR, CC CB1315 101627 
130 Q 5%, 1/4W 

RESISTOR, CC BB3315 101704 
330 9 5%, 1/8W 

TERMINAL 001-1007 100575 

INTEGRATED CIRCUIT, ECL SP8613B 117475 
High Speed Divider 

INTEGRATED CIRCUIT SN72311P 103943 
Differential Voltage Comparator 

BRACKET, Mt. Right Angle 176 100849 
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REPLACEABLE PARTS LIST 

А4, 512 MHz PRESCALER PC ASSEMBLY #06726301 (Cont'd) 

MFR'S | MANUFACTURER'S | SDSTOCK Ж 
COMPONENT DESCRIPTION CODE PART NUMBER NUMBER | T/O 

1 FERRULE (P/O P1) 
PLUG, Connector Cable (P/O P1) 

BRACKET, Mtg. Right Angel 

SCREW, PHMS 6-32 x 1/4 

WASHER, Flat #6 

WASHER, Split 46 
BOARD, PC 

GSC-128 HT 112635 

104239 

176 100849 

MS51957-26 10063204 

5710-23-10 100662 

MS35338-136 100712 

067263 067263 
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REPLACEABLE PARTS LIST 

TITLE A4, 1.25 GHz PRESCALER PC ASSEMBLY 405706601 Rev С 6243A Only (Figure 7-18) 
MANUFACTURER'S | SD STOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER 

CAPACITOR, Chip 
.01 uF 20%, 50V 
Same as СІ 

2BX050S103M 106509 

Same as C1 

CAPACITOR, Chip 
.056 uF 20%, 100V 

Same as СІ 

CAPACITOR, Variable 1-5 рЕ 

CAPACITOR, Chip 
5.1 pF 100V 
Same as C4 

Same as СІ 

SC31BX563M 100257 

103935 

100270 

513-002A 1.5 pF 

SC25BY5R10 

Same as C7 

Not Used 

Same as Cl 

Same as C7 

Same as C4 

Same as СІ 

Same as C6 

Not Used 

Same as C4 

Same as C7 

Same as Cl 

Same as СІ 

Same as Cl 

Same as C4 

Same as C4 

Same as C4 

CAPACITOR, Tant 
10 uF 10%, 20V 

Same as Cl 

CAPACITOR, Ceramic 

.05 ШЕ +80-20%, 10V 

Same as C28 

Same as C26 

Same as C4 

150D106X9020B2 100063 

UK10-503 100122 
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REPLACEABLE PARTS LIST 
quem masc ГҮ тати WU чи TL TS er 
n 

TITLE А4, 1.25 GHz PRESCALER PC ASSEMBLY 405706601 (Cont'd) 
MFR'S | MANUFACTURER'S | SD STOCK m 

ITEM COMPONENT DESCRIPTION CODE PART NUMBER NUMBER | T/O 

C37 Same as C7 

Same as C26 

CAPACITOR, Ceramic SCZSU105X0050C5 100176 
1 „Е 20%, 50V 

-DIODE, Det 5082-2452 100437 
DIODE, Pin A5S138 103197 
DIODE, Signal 5082-2800 100442 
Same as CR3 

Same as CRI 

Same as CRI 

Same as CRI 

SOCKET, 1-pin 02-05-7101 103869 

INDUCTOR, Fixed 10 uH 10% WEE-WEE-10 101317 

INDUCTOR, Fixed .05 uH 10% 10150-17k 101323 
ASSEMBLY, Input Cable 057255 057255 
TRANSISTOR, SINPN BFR90 103948 

TRANSISTOR, SIPNP MPSA63 117349 
RESISTOR, CC CB6805 101690 68 Q 5%, 1/4W 

Not Used 

RESISTOR, CC CB5605 101735 56 95%, 1/4W 

RESISTOR, Chip IC220J 103998 229 5% 

Same as R3 

Same as R4 

Same as R3 

Same as R4 

Same as R3 

Same as R4 

Same as R3 

Same as R4 

6-32 
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REPLACEABLE PARTS LIST 

TITLE А4, 1.25 GHz PRESCALER PC ASSEMBLY #05706601 (Cont'd) 

MANUFACTURER'S | SDSTOCK 
ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

| RESISTOR, Variable 62PR50 101906 

50 9 20%, 1/2W 

624ХА-4-79 6-33 

RESISTOR, CC CB1815 101668 
180 9 5%, 1/4W 

RESISTOR, CC СВ5615 101583 
560 Q 5%, 1/4W 

RESISTOR, CC CB1015 101609 
100 Q 5%, 1/4W 

RESISTOR, CC CB1045 101558 
100 k 595, 1/4W 

RESISTOR, CC CB1035 101570 
10k 5%, 1/4W 

Not Used 

RESISTOR, CC 

1k 5%, 1/4W 

RESISTOR, CC 

5.1 k 5%, 1/4W 

RESISTOR, Variable 

1 k 20%, 1/2W 

RESISTOR, CC 

560 k 5%, 1/4W 

CB1025 101569 

CB5125 101541 

3329W-1-102 101893 

CB5645 101687 

RESISTOR, CC CB1825 101602 

1.8 k 5%, 1/4W 

RESISTOR, CC CB6225 101608 

6.2 k 5%, 1/4W 

RESISTOR, CC 

8.2 k 5%, 1/4W 

Same as В21 

RESISTOR, CC 

82 95%, 1/4W 

RESISTOR, CC 

130 Q 5%, 1/4W 

Same as R29 

RESISTOR, CC 

150 9 5%, 1/4W 

INTEGRATED CIRCUIT, ECL 

1 GHz Decade Counter 

Same as Ul 

INTEGRATED CIRUCIT, CMOS 
8 Channel Data Selector 

101595 CB8225 

101629 CB8205 

101627 CB1315 

101615 CB1515 

MC1697P 103872 

SN72311P 103942 



REPLACEABLE PARTS LIST 

TITLE А4, 1.25 GHz PRESCALER PC ASSEMBLY 405706601 (Cont'd) 
MANUFACTURER'S | SD STOCK ЕЯ 

ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

XUI SOCKET, IC 1-pin 7-330808-4 101281 

BRACKET, Mtg. Right Angle 176 100849 
SCREW, PHMS 6-32 x 1/4 | MS51957-26 10063204 
WASHER, Flat #6 5710-23-10 100662 
WASHER, Split #6 MS35338-136 100712 
BOARD, PC 057066 057066 
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REPLACEABLE PARTS LIST 

CAPACITOR, Chip 2BX050S103M 106509 
.01 ШЕ, 50V 

CAPACITOR, Variable 1.5 pF 513-002A 1-5 pF 103935 

CAPACITOR, Chip 5.1 pF SC25BY5R10 100270 

Same as СІ 

Same as Cl 

Same as C7 

Same as СІ 

Same as СІ 

Same as C7 

Same as СІ 

Same as СІ 

Same as C6 

Same as Cl 

Same as C7 

Same as СІ 

Same as Cl 

CAPACITOR, Tant 196D336X0025LA3 106512 
33 uE 25V 

Same as СІ 

CAPACITOR, Ceramic UK10-503 100122 
.05 uF +80-20%, 10V 

Same as C28 

CAPACITOR, Tant 150D106X9020B2 100063 
10 uF 10%, 20V 

Same as СІ 

Same as C7 

Same as C26 

CAPACITOR, Ceramic 5C25U105X0050C5 100176 
1 uF 2095, 50V 

Same as C7 

Same as C39 
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REPLACEABLE PARTS LIST 

А4, 1.25 GHz PRESCALER PC ASSEMBLY 406725901 (Cont'd 

MANUFACTURER'S SD STOCK 

1 COMPONENT DESCRIPTION PART NUMBER NUMBER T/Q 

Same as C1 

CAPACITOR, Ceramic 5C023104X0500C5 100178 
Л uF 20%, SOV 

DIODE, Det 5082-2542 100437 

DIODE, Pin ASS138 103197 

DIODE, Signal 5082-2800 100442 

Same as CR3 

Same as СКІ 

SOCKET, 1-ріп 02-05-7101 103869 

INDUCTOR, Fixed 10 uH 1076 WEE-WEE-10 101317 

ASSEMBLY, Input Cable Prescaler 067283 067283 

TRANSISTOR, SINPN BFR90 103948 

TRANSISTOR, SIPNP 2N3906 101378 

RESISTOR, CC CB6805 101690 
68 9 5%, 1/4W 

Same as R1 

Same as R1 

RESISTOR, Chip IC220J 103998 
22 9 5% 

Same as КІ 

Same as R4 

Same as R1 

Same as R4 

Same as R1 

Same as R4 

Same as R1 

Same as R4 

RESISTOR, Variable 62PR50 101906 
50 9 20%, 1/2W 

Same as R4 

RESISTOR, CC CB5615 101583 
560 9 5%, 1/4W 
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REPLACEABLE PARTS LIST 

А4, 1.25 GHz PRESCALER PC ASSEMBLY #06725901 (Cont'd) 

MANUFACTURER'S | SDSTOCK Е 
ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER 

RESISTOR, CC 

330 Q 596, 1/8W 

RESISTOR, CC 

100 k 5%, 1/4W 

RESISTOR, CC 

10k 5%, 1/4W 

Same as R4 

RESISTOR, CC 

1 k 5%, 1/4W 

RESISTOR, CC 

5.1 k 5%, 1/4W 

RESISTOR, Variable 

1 k 20%, 1/2W 

RESISTOR, CC 

2 M 5%, 1/4W 

Same as R18 

Same as R20 

RESISTOR, Chip 

500 

Same as R21 

RESISTOR, CC 

560 Q 5%, 1/8W 

Same as R28 

RESISTOR, CC 

220 9 5%, 1/4W 

RESISTOR, CC 

130 Q 5%, 1/AW 

RESISTOR, CC 
120% 

TERMINAL 

BB3315 

CB1045 

CB1035 

CB1025 

CB5125 

3329W-1-102 

CB2055 

2С500Е 

ВВ5615 

СВ2215 

СВ1315 

ВВ1215 

001-1007 

101704 

101558 

101570 

101569 

101541 

101919 

101691 

101991 

101710 

101566 

101627 

101970 

100575 

INTEGRATED CIRCUIT, ECL SP8617B 117476 
High Speed Divider 

INTEGRATED CIRCUIT, ECL MSI SP8613B 117475 
High Speed Divider 

INTEGRATED CIRCUIT SN72311P 103943 
Differential Voltage Comparator 

BRACKET, Mtg. Right Angle 176 100849 

SCREW, PHMS 6-32 x 1/4 MS51957-26 10063204 

WASHER, Flat #6 5710-23-10 100662 

WASHER, Split #6 MS35338-136 100712 

BOARD, PC 067259 067259 
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REPLACEABLE PARTS LIST 

А5, М COMPUTER PC ASSEMBLY #05757301 Rev С 6244A Only (Figure 7-22) 

MANUFACTURER'S SD STOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER T/Q 

CAPACITOR, DM DMISFD221JO 10022001 
220 pF 5%, 500V 

CAPACITOR, DM DNISED330JO 10017501 
33 pF 5%, 500V 

CAPACITOR, DM DMI9FD202J0 100117 
2000 pF 5%, 500V 
Same as C1 

Same as C2 

CAPACITOR, Ceramic SM250 100077 
.005 uF 20%, 500V 

CAPACITOR, Ceramic UK 50-103 117551 
.01 uF 20%, 50V 

Same as C7 

CAPACITOR, Ceramic UK10-503 100122 
.05 ШЕ %80-20%, 10V 

DIODE, Signal 1М4151 100385 

Same as CRI 

CONNECTOR, 72-pin 929838-01-36 1 17179 

RESISTOR, СС СВ2245 101610 
220 k 5%, 1/4W 

RESISTOR, CC CB6845 101675 
680 k 5%, 1/4W 

Same as R1 

RESISTOR, CC CB1525 101577 
1.5 к 5%, 1/4W 

RESISTOR, CC CB1025 101569 
1k 5%, 1/4W 

RESISTOR, CC CB5635 101670 
56 k 5%, 1/4W 

Same as R5 

RESISTOR, CC CB6235 101612 
6.2 k 5%, 1/4W 

RESISTOR, CC CB2755 101621 
2.7 M 5%, 1/4W 

RESISTOR, CC CB1235 101565 
12 k 5%, 1/4W 

RESISTOR, CC CB8215 101567 
820 Q 5%, 1/4W 

6-38 
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REPLACEABLE PARTS LIST 

TITLE АБ, М COMPUTER PC ASSEMBLY #05757301 (Cont'd) 

FE MANUFACTURER'S | SDSTOCK 
ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER _ 

RESISTOR, CC CB1245 101580 
120k 5%, 1/4W 

Same as R5 

Same as R10 

TERMINAL 001-1007 100575 

Same as ТРІ 

INTEGRATED CIRCUIT, CMOS MC14526BCP 117144 

Programmable Binary Counter 

INTEGRATED CIRCUIT, DMOS MC14520CP 117278 

Dual 4-Bit Up Counter 

Same as U2 

INTEGRATED CIRCUIT, LIN SN72311P 103943 

Differential Voltage Comparator 

INTEGRATED CIRCUIT, CMOS MC14011CP 103937 
Ouad 2-Input NAND Gate 

Same as Ul 

INTEGRATED CIRCUIT, CMOS MC14013CP 103199 

Dual D Flip-Flop 

INTEGRATED CIRCUIT CA3130T 103231 

Operational Amplifier 

INTEGRATED CIRCUIT, CMOS CD4049AE 103217 

Hex Inverter Buffer 

Same as U4 

Same as U8 

INTEGRATED CIRCUIT, CMOS MC14081 BCP 116101 

Ouad 2-Input AND Gate 

INTEGRATED CIRCUIT, CMOS MC14528BCP 045289 

Dual Monostable Multiplier 

BRACKET 176 100849 

SCREW, PHMS 6-32 x 1/4 MS51957-26 10063204 

WASHER' Flat 46 5710-23-10 100662 

WASHER, Split #6 MS35338-136 100712 

BOARD, PC 057573 057573 
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REPLACEABLE PARTS LIST 

TITLE Аб, ACTO PC ASSEMBLY 405752001 Rev Dı 6244A Only (Figure 7-24) 

MANUFACTURER'S | SD STOCK р 
ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O; 

6-40 

CAPACITOR, Ceramic 

47 pF 5%, 100V 

CAPACITOR, Ceramic 

4.7 pF 5%, 100V 

CAPACITOR, Mica 
100 pF 5%, 500V 
CAPACITOR, Ceramic 

6.8 k 5%, 1 kV 

CAPACITOR, Ceramic 
1000 рЕ 20%, 1 kV 

CAPACITOR, Ceramic 

.05 uF %80-20%, 10V 

Same as С5 

СМ15А470К 117852 

CN10A4R7D 117358 

DM15FD101JO 100173 

10ТСС-У68 106490 

ТҮРЕ В 100076 

UK10-503 100122 

Same as C5 

CAPACITOR, Mica 
56 pF 5%, 500V 

CAPACITOR, Mica 
150 pF 595, 500V 

CAPACITOR, Ceramic 

.033 uF 20%, 25V 

CAPACITOR, Ceramic 
1 „Е 20%, 50V 

Same as C9 

DMISED560JO 100179 

DM15FD151JO 100219 

UK 25-333 100333 

SCZU105X0050C5 100176 

Same as C3 

CAPACITOR, Tant 
1 uF 10%, 35V 

Same as C15 

Same as C5 

150D105X9035A2 100082 

Same as C5 

Same as C5 

Same as C5 

CAPACITOR, Tant 

100 ШЕ 10%, 10V 

Same as C6 

196D107X9010PA1 103714 

Same as C5 

Same as C5 

Same as C5 

CAPACITOR, Tant 
1 uF 10%, 35V 

196D105X9035HA1 103716 
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REPLACEABLE PARTS LIST 

TITLE Аб, ACTO PC ASSEMBLY #05752001 (Cont'd) 
T AM MANUFACTURER'S | SDSTOCK m 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

C27 Same as C21 

C28 Same as C6 

Same as C6 

Same as C5 

Same as C6 

Same as C21 

Same as C1 

CAPACITOR, Ceramic 

.1 ШЕ %80-20%, 10V 

CAPACITOR, Ceramic 

.005 иЕ 20%, 500У 

CAPACITOR, Ceramic Chip 

.056 uF 20%, 100V 

Same as C36 

CAPACITOR, Mica 
10 pF 5%, 500V 

Same as C5 

DIODE, Varicap 10-85 pF 

DIODE, Signal 50V 

Same as CR2 

Same as CR2 

Same as CR2 

INDUCTOR, #22 GA wire Loop 

INDUCTOR, Fixed 15 uH 1076 

INDUCTOR, Fixed .15 uH 1076 

INDUCTOR, Fixed 470 uH 5% 

Same as L2 

UK10-104 100120 

SM250 100077 

SC318X563M 100257 

DM10CD100JO 100272 

SMV1266 

1N4151 

100453 

100385 

102670 

101311 

101297 

WEE-15 

DD-0.15 

WEE-470 

Same as L3 

Same as LA 

TRANSISTOR, SINPN 103338 2N3009 

Same as Q1 

TRANSISTOR, SINPN MPSA12 101396 

Same as Q3 

RESISTOR, CC BB4705 101707 

47 9 5%, 1/8W 

RESISTOR, CC BB1315 101914 

130 €2 5%, 1/8W 
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REPLACEABLE PARTS LIST 

Аб, ACTO PC ASSEMBLY #05752001 (Cont'd) 

RESISTOR, CC BB8205 101800 
82 95%, 1/8W 

RESISTOR, CC CB1015 “101609 
100 2 5%, 1/4W 
RESISTOR, СС CB3315 101536 
330 9 596, 1/4W 

Same as R5 

RESISTOR, CC СВ4715 101625 
470 $2 5%, 1/4W 

Same as RS 

Same as R7 

Same as RS 

RESISTOR, CC CB3305 101731 
33 Q 5%, 1/4W 

RESISTOR, CC CB4705 101796 
4.7 95%, 1/4W 

RESISTOR, CC BB2705 101810 
27 95%, 1/8W 

RESISTOR, CC BB1025 101711 
1 k 5%, 1/8W 

RESISTOR, CC CB2735 101587 
27 k 5%, 1/4W 

RESISTOR, Variable 66WR20K 102161 
20 k 10%, 1/4W 

RESISTOR, CC CB4735 101574 
47 k 576, 1/4W 

RESISTOR, CC CB2225 101562 
2.2 k 596, 1/4W 

RESISTOR, CC BB1035 101697 
10 k 5%, 1/8W 

RESISTOR, CC BB3925 101714 
3.9 k 5%, 1/8W 

Same as R22 

RESISTOR, CC BB6825 101716 
6.8 k 5%, 1/8W 

RESISTOR, CC BB6815 101972 
680 О 5%, 1/8W 

RESISTOR, CC CB1245 101580 
120 k 5%, 1/4W 

6-42 
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TITLE Аб, ACTO PC ASSEMBLY #05752001 (Cont'd) 

БЭЛ MANUFACTURER'S | SDSTOCK 
ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

REPLACEABLE PARTS LIST 

RESISTOR, CC BB1145 101617 
110k 5%, 1/8W 

RESISTOR, CC BB1245 101825 
120 k 5%, 1/8W 

Same as К17 

RESISTOR, CC 
150 k 5%, 1/8W 

RESISTOR, CC 

100 k 5%, 1/8W 

RESISTOR, Variable 

10k 20%, 1/2W 

RESISTOR, CC 

4.7 k 5%, 1/4W 

Same as R33 

Same as R34 

RESISTOR, CC 
1.5 k 5%, 1/4W 

Same as R37 

Same as RS 

BB1545 101826 

BB1045 101976 

3329H-1-103 101916 

CB4725 101598 

CB1525 101577 

Same as R5 

Same as R4 

Same as R4 

Same as RS 

Same as RS 

Same as R4 

Same as R4 

Same as R7 

Same as R7 

Same as RS 

RESISTOR, CC 
4.7 9 5%, 1/8W 

Same as R14 

Same as R3 

RESISTOR, CC 

BB47G5 

BB5615 101710 

560 Q 5%, 1/8W 

RESISTOR, CC ВВ1545 101826 
150 k 5%, 1/8W 
RESISTOR, CC BB2225 101719 
2.2 k 5%, 1/8W 
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REPLACEABLE PARTS LIST 

TITLE A6, ACTO PC ASSEMBLY 305752001 (Cont'd) 
MANUFACTURER'S | SD STOCK E 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

R56 Same as R3 

Same as R17 

RESISTOR, CC 

27 k 5%, 1/8W 

RESISTOR, Variable 

1 k 20%, 1/2W 

RESISTOR, CC 

56 k 5%, 1/8W 

RESISTOR, CC 

8.2 k 5%, 1/8W 

RESISTOR, CC 
220 9 5%, 1/8W 

Same as RI 

Same as R62 

Same as RI 

BB2735 101952 

3329H-1-102 101919 

BB5635 101823 

BB8225 101799 

BB2215 101798 

Same as R3 

Same as R62 

Same s R62 

RESISTOR, Variable 

200 2 20%, 1/2W 

Same as R62 

Same as R3 

RESISTOR, CC 

4.7 k 5%, 1/8W 

TERMINAL 

Same as ТРІ 

Same as ТРІ 

INTEGRATED CIRCUIT, ECL 
Triple Line REceiver 

INTEGRATED CIRCUIT, ECL 

Dual D M-S Flip-Flop 

INTEGRATED CIRCUIT, ECL 

3 Expanded OR/NOR Gate 

Same as Ul 

INTEGRATED CIRCUIT 

Operational Amplifier 

3329H-1-201 101921 

BB4725 101792 

001-1007 100575 

MC10216L 045276 

MC10231L 045227 

МС10107Р 103179 

CA3130T 103231 

Same as U5 

INTEGRATED CIRCUIT 

Differential Voltage Comparator 
SN72311P 103943 
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TITLE 

(8 

09 

А6А1 

624ХА-4-79 

REPLACEABLE PARTS LIST 

Аб, ACTO PC ASSEMBLY #05752001 (Cont'd) 

INTEGRATED CIRCUIT 

Operational Amplifier 

INTEGRATED CIRCUIT 

Dual Sampler 

RECEPTACLE 
CONNECTOR 
BRACKET 
SOCKET, 1-ріп 
SCREW, PHMS 6-32 x 1/4 

WASHER, Flat #6 
WASHER, Split 46 
JUMPER 
WASHER, Flat #4 
WASHER, Split 44 

TIE, Cable 

SPACER, 4-40 x 7/16 

ASSEMBLY, Lock Logic PC 

BOARD, PC 

BERG 

79963 

27264 

96906 

86928 

96906 

Gettig 

96906 

96906 

06383 

06540 

52542 

52542 

LM201AH 

057766 

75302-001 

65781-040 

176 

02-05-7101 

MS51957-26 

5710-23-10 

MS35338-136 

L-2007-1 

NAS620-42 

MS35338-135 

SSTIM 

9536B-A-0440-17 

05791101 

057520 

025758 

057766 

117354 

117357 

100849 

103869 

10063204 

100662 

100712 

102879 

100683 

100711 

100753 

101062 

05791101 

057520 

per MANUFACTURER'S | SDSTOCK ғ 

ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

6-45 



REPLACEABLE PARTS LIST 

TITLE АбА1, LOCK LOGIC PC ASSEMBLY 305791101 Rev А, 6244A Only (Figure 7-24A) 
MANUFACTURER'S | SDSTOCK Е 

ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

DIODE, Signal 50V 1N4151 100385 

RESISTOR, CC CB1035 101570 
10k 5%, 1/4W 

RESISTOR, CC CB6845 101675 
680 k 5%, 1/4W 

Same as R101 

RESISTOR, CC 

33 k 5%, 1/4W 

Same as R104 

INTEGRATED CIRCUIT 

Differential Voltage Comparator 

CONNECTOR, Header 4-pin Dual 

BOARD, PC 

CB3335 101576 

SN72311P 103943 

65781-008 

057911 
117356 

057911 
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REPLACEABLE PARTS LIST 

MFR'S MANUFACTURER'S SD STOCK 

CAPACITOR, Ceramic 

.01 ШЕ +80-20%, 100V 

DIODE, Rectifier 50V 

Same as CRI 

Same as CRI 

Same as CRI 

DIODE, REference 9V 

DIODE, Signal 50V 

DIODE, Reference 6.2V 

Same as CRI 

Same as CR5 

Same as CR7 

DIODE, Zener 15V 

PLUG, 5-position shell 

TRANSISTOR, SIPNP 

TRANSISTOR, SINPN 

Same as Q2 

TRANSISTOR, P/O Next Assembly 

TRANSISTOR, P/O Next Assembly 

TRANSISTOR, SIPNP 

RESISTOR, Variable 

1 k 20%, 1/2W 

RESISTOR, Variable 

5 k 2096, 1/2W 

Same as RI 

Same as R2 

RESISTOR, CC 
2.2 k 595, 1/4W 

Same as R5 

RESISTOR, WW 

27 Q 5%, ЗМ 

RESISTOR, CC 
3.6 k 5%, 1/4W 

RESISTOR, CC 
15 k 5%, 1/4W 

RESISTOR, CC 
910 Q 5%, 1/4W 

100103 

103252 

1N936 

1N4151 

1N823 

106551 

100385 

720461 

1N965B 

03-06-2055 

MPS3638-5 

2N3646 

100383 

101263 

101360 

101369 

2N3906 

3329H-1-102 

101378 

101919 

3329H-1-502 101859 

CB2225 101562 

4372 106077 

CB3625 101600 

CB1535 101552 

101805 СВ9115 
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REPLACEABLE PARTS LIST 

TITLE OPTION 06, CHARGER PC ASSEMBLY #05772501 (Cont'd) 
MANUFACTURER'S | SD STOCK нэ 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER 

6-48 

RESISTOR, CC 

1 k 5%, 1/4W 

Same as R5 

RESISTOR, CC 

1.5 k 5%, 1/4W 

RESISTOR, МЕ 

7.5 k 1%, 1/8W 

RESISTOR, CC 

10k 1%, 1/8W 

RESISTOR, CC 

1.8 k 5%, 1/2W 

Same as R5 

Same as R7 

Same as R8 

Same as R9 

Same as R10 

Same as R13 

RESISTOR, MF 

11.8 К 1%, 1/8W 

Same as R15 

Same as R11 

RESISTOR, CC 

100 k 5%, 1/4W 

TEST POINT, Brown 

TEST POINT, Red 

TEST POINT, Orange 

TEST POINT, Yellow 

TEST POINT, Blue 

TEST POINT, Black 

INTEGRATED CIRCUIT, LIN MSC 

Differential Voltage Comparator 

Same as U1 

TERMINAL, Swage 

BOARD, PC 

CB1025 

CB1525 

MFF 1/8 T1 

MFSC-D-1002-F 

EB1825 

MFF 1/8 TI 

CB1045 

105-0858-001 

105-0852-001 

105-0856-001 

105-0857-001 

105-0860-001 

105-0853-001 

SN72311P 

1000B 

057725 

101569 

101577 

102278 

102098 

101466 

106215 

101558 

100546 

100541 

100544 

100545 

100547 

100542 

103943 

100482 

057725 
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ЕЙ MANUFACTURER'S | SD STOCK Es 
ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

624XA-4-79 

REPLACEABLE PARTS LIST 

TITLE OPTION 08 TCXO OSCILLATOR #057666 Rev А 

ADD 

OSCILLATOR, TCXO 10 MHz 

DELETE 

ASSEMBLY, 10 MHz Oscillator PC 

SCREW, PHMS 6-32 x 5/16 
WASHER, Flat #6 
WASHER, Split 46 

100033 

05708801 

MS51957-27 

5710-23-10 

М535338-136 

100033 

05708801 

10063205 

100662 

100712 
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TITLE 

6-50 

REPLACEABLE PARTS LIST 

DELETE 

ASSEMBLY, 10 MHz Oscillator PC 

ADD 

OSCILLATOR, High Stability 

CAPACITOR, El Сап 

1500 uF 50V 

HEATSINK, VErtical PC 

SOCKET, IC 3-pin 
INTEGRATED CIRCUIT 
Voltage Regulator *15V 

CAPACITOR, Tant 

1 uF 10%, 35У 

Same as C11 

SCREW, PHMS 4-40 x 1/4 

WASHER, Split #4 

WASHER, Nylon 44 

NUT, Hex 4-40 

OPTION 10, HIGH STABILITY OSCILLATOR #057856 Rev B 

MANUFACTURER'S | 505ТОСК m 
ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

05708801 

057817 

23C50TS152 

PSD1-2ND 

10-18-2031 

MC7815CP 

150D105X9035A2 

М551957-13 

М535338-135 

5331-Н 

М535649-244 

05708801 

057817 

106468 

117107 

117324 

103039 

100082 

10062604 

100711 

100815 

100707 
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TITLE 

624ХА-4-79 

REPLACEABLE PARTS LIST 

BRACKET, Mounting 

COVER, Finish Top 

OACILLATOR, 10 MHz Option 11 

OSCILLATOR, 10 MHz Option 12 

OSCILLATOR, 10 MHz Option 13 

TRANSFORMER 

DIODE, Rectifier 

INTEGRATED CIRCUIT 
Voltage Regulator 15V 

CONNECTOR, Molex 5-pin 

PIN, Male (P/O 101263) 

SCREW, PHMS 4-40 x 1 

SCREW, PHMS 6-32 x 1/4 

SCREW, FHMS 6-32 x 1/4 

WASHER, Flat #4 

WASHER, Split #4 

WASHER, Split #6 

NUT, Hex 4-40 

NUT, Hex 6-32 

TERMINAL, Strip 

RIVIT, 1/8 x 1/8 

TIE, Cable 

CAPACITOR, Tant 
1 ШЕ 10%, 35V 

Same as C11 

OPTIONS 11, 12 and 13 TOP COVER ASSEMBLY #067453 Rev C 

КИ MANUFACTURER'S | SDSTOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | т/а 

067447 

057845 

057827 

057828 

057829 

067295 

SSIM 

MC7815CT 

03-06-2055 

02-06-2132 

MS51957-21 

MS51957-26 

М524693-С24 

MS15795-803 

MS35338-135 

MS35338-136 

MS35649-244 

NAS671C6 

52A 

R-3472X1/8 NICL 

SSTIM 

150D105X9035A2 

0674477 

057845 

057827 

057828 

057829 

067295 

106555 

103039 

101263 

10282205 

10062616 

10063204 

10073104 

100703 

100711 

100712 

100707 

100638 

100664 

100645 

100753 

100082 

NN KF ba Db NU FN мое 
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REPLACEABLE PARTS LIST 

TITLE OPTION 11 HIGH STABILITY OSCILLATOR #067871 Rev A 

MANUFACTURER'S SD STOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER T/O 

DELETE 

ASSEMBLY, 10 MHz Oscillator PC 05708801 05708801 

COVER, Top 057260 057260 

ADD 

ASSEMBLY, Top Cover 067453 067453 

CAPACITOR, El Can (P/O Logic Assy) 23С50Т5152 106468 

1500 uF 50V 

CONNECTOR, Molex 5-pin 03-06-1055 101264 

PIN, Male (P/O 101264) 02-06-1132 10282204 

SCREW, PHMS 6-32 x 5/16 MS51957-27 10063205 

WASHER, Flat #6 М515795-805 100704 

WASHER, Split #6 MS35338-136 100712 

NUT, Hex 6-32 MS35649-264 100706 

TIE, Cable SSTIM 100753 

CLAMP, Cable 3/16 102931 
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624XA-4-79 

REPLACEABLE PARTS LIST 

OPTION 12, HIGH STABILITY OSCILLATOR 7067872 Rev A 

ME MANUFACTURER'S | SD STOCK 
ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

DELETE 

ASSEMBLY, 10 MHz Oscillator PC 

COVER, Top 

ADD 

ASSEMBLY, Top Cover 

CAPACITOR, El Can (P/O Logic Assy) 
1500 uF 50V 
CONNECTOR, Molex 5-pin 

PIN, Male (P/O 101264) 

SCREW, PHMS 6-32 x 5/16 

WASHER, Flat #6 

WASHER, Split 86 

NUT, Hex 6-32 

TIE, Cable 

CLAMP, Cable 

05708801 

057260 

067453 

23C50TS152 

03-06-1055 

02-06-1132 

MS51957-27 

MS15795-805 

MS35338-136 

MS35649-264 

SSTIM 

3/16 

05708801 

057260 

067453 

106468 

101264 

10282204 

10063205 

100704 

100712 

100706 

100753 

102931 
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REPLACEABLE PARTS LIST 

TITLE OPTION 13, HIGH STABILITY OSCILLATOR #067465 Rev С; 

MANUFACTURER'S | SD STOCK 23 
ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER | Т/О 

DELETE 

05708801 
057260 

05708801 

057260 

ASSEMBLY, 10 MHz Oscillator PC 

COVER, Top 

ADD 

ASSEMBLY, Top Cover 

CAPACITOR, El Can (P/O Logic Assy) 
1500 ШЕ 50У 

CONNECTOR, Molex 5-pin 

PIN, Male (P/O 101264) 

SCREW, PHMS 6-32 x 5/16 

WASHER, Flat #6 

WASHER, Split #6 

NUT, Hex 6-32 

TIE, Cable 

CLAMP, Cable 

067453 

23C50TS152 

067453 

106468 

03-06-1055 

02-06-1132 

MS51957-27 

М515795-805 

М535338-136 

М535649-264 

SSTIM 

3/16 

101264 

10282204 

10063205 

100704 

100712 

100706 

100753 

102931 
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REPLACEABLE PARTS LIST 

OPTION 35, PARALLEL BCD OUTPUT #057776 Rev A, (Figure 7-28) 

MANUFACTURER'S SD STOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER Т/О 

ASSEMBLY, BCD РС 05770101 05770101 

ASSEMBLY, Cable 25 conductor 057778 057778 

ASSEMBLY, Calbe 50 conductor 057777 057777 

BUSHING, Snap 3/8 SB-562-6 117281 

BUSING, Snap 1/2 SB-687-8 117283 

TIE, Cable TY-24M 112488 

BOX, BCD 057713 057713 

COVER, BCD 057714 057714 

SCREW, PHMS 6-32 x 5/8 М551957-31 10063210 

WASHER, Split #6 MS35338-136 100712 

VD 0 С ә 58 о MN 一 

(=) 

624XA-4-79 6-55 



REPLACEABLE PARTS LIST 

TITLE OPTION 35, BCD PC ASSEMBLY 305770101 Rev А 
p MANUFACTURER'S | SD STOCK Е 

ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER 

CAPACITOR, Tant 150D105X9035A2 100082 
1 ИЕ 10%, 35V 

RESISTOR, СС ВВ1045 101976 

100 k 5%, 1/8W 

RESISTOR, CC BB1035 101697 

10k 5%, 1/8W 

Same as R6 

Same as R6 

INTEGRATED СІЕСІЛТ, CMOS MC14049BCP 103217 

Hex Inverter Buffer 

INTEGRATED CIRCUIT, CMOS MC14508BCP 117257 

Dual 4 Bit Latch 

Same as U2 

Same as Ul 

Same as U2 

Same as U2 

Same as Ul 

Same as Ul 

INTEGRATED CIRCUIT, CMOS MC14081BCP 116101 
Quad 2-Input AND Gate 

Same as Ul 

SPACER, Swage 6 x 1/4 1247-11 100539 

BOARD, PC 057701 057701 

ASSEMBLY, Cable 25 Conductor 057778 057778 

CONNECTOR, 24-pin 57-30240 101166 

CABLE, 25 Conductor 8459 117131 

ASSEMBLY, Cable 50 Conductor 057777 057777 

CONNECTOR, 50-pin 57-30500 101157 

CABLE, 50 Conductor 8459 100112 

6-56 624ХА-4-79 



| REPLACEABLE PARTS LIST 

TITLE OPTION 45, TONE MULTIPLIER ASSEMBLY #057665 Rev А 
MFR'S MANUFACTURER'S SD STOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER 

ADD 

сове 

А5 ASSEMBLY, Multiplier PC 05757401 05757401 

SCREW, PHMS 6-32 x 5/16 MS51957-27 10063205 

WASHER, Split #6 MS35338-136 100712 

624ХА-4-79 6-57 



TITLE 

REPLACEABLE PARTS LIST 

OPTION 45, А5 TONE MULTIPLIER PC ASSEMBLY #05757401 Rev A (Figure 7-26) 
MODEL 6241A, 6242A and 6243A Only 

MANUFACTURER'S SD STOCK 

ITEM COMPONENT DESCRIPTION PART NUMBER NUMBER T/Q 

(v. M 

CAPACITOR, Mica 
56 pF 5%, 500V 
Same as C1 

Factory Selected 

CAPACITOR, DM 
330 pF 5%, 500V 

CAPACITOR, Ceramic 

1 pF 2076, 50У 

Same as C5 

CAPACITOR, Ceramic 

.05 иЕ %80-20%, 10V 

CONNECTOR 

RESISTOR, CC 

10k 5%, 1/4W 

Same as КІ 

RESISTOR, CC 

220 2 5%, 1/4W 

RESISTOR, CC 

560 k 5%, 1/4W 

RESISTOR, CC 

100 k 5%, 1/4W 

RESISTOR, Variable 

5 k 10%, 1/2W 

RESISTOR, Variable 

2M 20%, .5W 

RESISTOR, CC 

6,8 k 5%, 1/4W 

RESISTOR, CC 

I2 k 5%, 1/4W 

INTEGRATED CIRCUIT, CMOS 

Dual Monostable MVB 

INTEGRATED CIRCUIT, CMOS 

Phase Locked Loop 

INTEGRATED CIRCUIT, CMOS 

Dual BCD Up Counter 

INTEGRATED CIRCUIT, CMOS 

Quad P Input NAND Gate 

INTEGRATED CIRCUIT, CMOS 

Dual D Flip Мор 

01121 

01121 

01121 

73138 

73138 

01121 

01121 

04713 

04713 

04713 

04713 

04713 

DMISED560JO 

DMISFD331JO 

SCZU105X0050C5 

UK10-503 

929838-01-36 

CB1035 

CB2215 

CB5645 

CB1045 

82PARSK 

72XR2MEG 

CB6825 

CB1245 

MC14528CP 

MC14046CP 

МСІ4518СР 

МС14011СР 

MC14013CP 

100179 

10027601 

100176 

100122 

[17179 

100570 

101566 

101687 

101558 

101845 

103949 

101544 

101565 

045289 

103939 

103937 

103199 

624ХА-4-79 



REPLACEABLE PARTS LIST 

TITLE OPTION 45, A5 TONE MULTIPLIER PC ASSEMBLY #05757401 (Cont'd) 
Уа MANUFACTURER'S | SDSTOCK ЕЙ 

ІТЕМ COMPONENT DESCRIPTION PART NUMBER NUMBER | T/O 

U6 INTEGRATED CIRCUIT, CMOS МС14049СР 103217 

Hex Inverter Buffer 

BRACKET, Mtg. Right Angle 176 100849 

SCREW, PHMS 6-32 x 1/4 MS51957-26 10063204 

WASHER, Flat 46 5710-23-10 100662 

WASHER, Split #6 MS35338-136 100712 

SCREW, PHMS 6-32 x 5/16 MS51957-27 10063205 

BOARD, PC 057574 057574 

624ХА-4-79 6-59/(6-60 blank) 
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CHAPTER 7 

DRAWINGS 

Counters. The parts list contained in Chapter 6 re- 

lates to the reference designation callouts on the 

This chapter contains the final assembly and sche- diagrams. Table 7-1 provides a list of drawings with 

matic drawings for the Model 624XA Frequency title, drawing number and manual page number. 

7.1 INTRODUCTION 

TABLE 7-1 LIST OF DRAWINGS 

Model 6241А Test Assembly 

Option 45, A5 Tone Multiplier PC Assembly Schematic 

624ХА-4-79 

Drawing Title 

Drawing 

No. 

057581 

Model 6242A Test Assembly 057582 

Model 6243A Test Assembly 057583 

Model 6244A Test Assembly 057583 

624XA Universal Chassis Assembly 057575 

Logic PC Assembly 05757001 

Logic PC Assembly Schematic 7-05757001 

А1, 100 MHz Amp PC Assembly 05723801 

А1, 100 MHz Amp PC Assembly Schematic 7-05723801 

А2, Readout PC Assembly 05756801 

A2, Readout PC Assembly Schematic 7-05756801 

A3, 10 MHz Oscillator PC Assembly 05708801 

A3, 10 MHz Oscillator PC Assembly Schematic 7-05708801 

А4, 512 МН? Prescaler PC Assembly 05706301 

A4, 512 MHz Prescaler PC Assembly Schematic 7-05706301 

А4, 512 MHz Prescaler PC Assembly 06726301 

A4, 512 MHz Prescaler PC Assembly Schematic 7-06726301 

А4, 1.25 GHz Prescaler PC Assembly 05706601 

А4, 1.25 GHz Prescaler PC Assembly Schematic 7-05706601 

A4, 1.25 GHz Prescaler PC Assembly 06725901 

А4, 1.25 GHz Prescaler PC Assembly Schematic 7-06725901 

A5, N Computer PC Assembly 05757301 

A5, N Computer PC Assembly Schematic 7-05757301 

A6, ACTO PC Assembly 05752001 

А6А1, Lock Logic PC Assembly 05791101 

A6, ACTO PC Assembly Schematic 7-05752001 
Option 06, Battery Pack and Charger Assembly 05772501 
Option 06, Battery Pack and Charger Assembly Schematic 7-05772501 

Option 10, High Stability Oscillator Assembly 057856 . 

Options 11, 12 & 13 High Stability Oscillator Assembly 067465 
Option 11, 12 & 13 Top Cover Assembly 067453 
Model 624XA Options 11, 12 & 13 Schematic 7-067532 
Option 35, BCD Cable & Module Assembly 057776 
Option 35, Cable Assembly 25 Conductor 057778 
Option 35, BCD РС Assembly 05770101 
Option 35, Cable Assembly 50 Conductor 057777 
Option 35, BCD Cable and Module Assembly Schematic 7-05770101 
Option 45, A5 Tone Multiplier PC Assembly 05757401 

7-05757401 
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FIGURE 7-8 
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FIGURE 7-12 
АЗ, 10 MHz OSCILLATOR PC ASSEMBLY 

#05708801 
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FIGURE 7-13 
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31 + T 4љЕ T .056 
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3. ALLRESISTOR VALUES ARE IN OHMS 1/4W,5% , 
2. ALL CAPACITOR VALUES ARE IN uf. 
1, ALL DIODES ARE HPSOB2-2542. 

NOTES ' UNLESS OTHERWISE SPECIFIED . 
FIGURE 7-15 MODELS 6242A/6244A 

A4, 512 MHz PRESCALER PC ASSEMBLY 
SCHEMATIC #7-05706301 Rev D 
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FIGURE 7-20 MODEL 6243A 
A4, 1.25 GHz PRESCALER PC ASSEMBLY 

#06725901 Rev C 
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FIGURE 7-26 OPTION 06 
BATTERY PACK AND CHARGER ASSEMBLY 

#05772501 Rev С 

624X A-4-79 7-24 



MODEL 6241А (SEE LOGIC SCHEMATIC 7005757001) 
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FIGURE 7-27 OPTION 06 
BATTERY PACK AND CHARGER ASSEMBLY 

SCHEMATIC #7-05772501 Rev D 
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FIGURE 7-28 OPTION 10 

HIGH STABILITY OSCILLATOR ASSEMBLY 

#057856 Rev B 

FIGURE 7-29 OPTIONS 11, 12 & 13 
HIGH STABILITY OSCILLATOR ASSEMBLY 

#067465 Rev С 
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FIGURE 7-37 OPTION 45 
MODELS 6241A, 6242A 8 6243A 

A5, TONE MULTIPLIER PC ASSEMBLY 
#05757401 Rev А 
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FIGURE 7-38 OPTION 45 
MODELS 6241A, 6242A & 6243A 
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