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ШАРЕ В 

GENERAL INFORMATION 

| | INTRODUCTION 

The SD Model 6053/3 is a portable, half-rack, microwave counter 
capable of automatically measuring signal frequencies ranging from 
20Hz to 3GHz. Extensive use of integrated circuits and other 
solid-state components ensures excellent reliability and trouble- 
free maintenance. 

The Model 6053/3 microwave counter provides the following operating 
features: 

l. An easily read storage-type display which permits the 
initial reading to be observed while another is being 
made. 

2. Direct reading of frequency with no front panel adjust- 
ment necessary. 

3. Automatic units of measure and decimal point location. 

Completely remote programmable: programming inputs for 
all front panel controls: and attenuator switch (optional). 

5. BCD recorder output (optional). 

6. Unit can be operated on either 115V or 230V ac line. 

1 2 FUNCTIONAL DESCRIPTION 

The Model 6053/3_features the Automatic Computing Transfer 
Oscillator (ACTO ) technique in conjunction with a new high- 
sensitivity, high input impedance .2GHz amplifier to offer 
unparalleied performance. The basic seven-digit instrument 
receives its input on one of two input connectors. 

1. BNC - This 20Hz to .2GHz input channel features 10mV 
rms sensitivity and one megohm impedance. Input signals 
may be attenuated by factors from 1 to 1000, in decade 

Steps. 

2. "М" type connector:= Frequencies’ from 2627 EO SGHZ can 
be measured with sensitivities of 50mV rms into 50 ohms. 

1.3, SPECHFILCATLONS 

Table 1.1-lists the: specifications applicabile to the’ Model 605373: 

ТАВВЕ РАЗРЕД 775 

Low-Frequency Range Input Frequency Range: 20HZ 07 

Type of Signal: CW. 

Sensitivity: 10mV rms. 

6053/3-11-70 121 



High-Frequency Range Input 

г 

5 0“ ۲٦ 

Maximum Input 
Without Damage: 

Input Impedance: 

Input Connector: 

Accuracy: 

Resolution: 

Reads: Іп: 

Frequency Range: 

Туре. of, Signal; 

Sensitivity: 

Maximum Input 
without Damage: 

Maximum Usable 

Input: 

Input Impedance: 

7000006 2 ог» 

Accuracy: 

Resolution: 

Reads In: 

Acquisition Time: 

FM Tolerance: 

Maximum Amplitude 

Modulation: 

6007 ас, 2007 rms. 

1мо, 

Туре BNC. 

#1 count *time base 

accuracy. 

100кН2ФСсо7021Н2 пр 
decade steps. 

MHZ ог GHZ. 

ACA во 36: 

CW. 

p 0102 1 ави: 

2.33V (+20 dBm). 

500mV rms (+7 dBm). 

502 nominal. 

Type N. 

+] count :time base 

accuracy: 

100kHz to 0.1Hz in 
decade steps. 

MHz or GHz. 

200ms typical. 

Maximum of 0.1% de- 

viation at modulation 

frequency of 60Hz. 

Permissible deviatıon 

is reduced 50% for 

each increasing octave 

of modulation fre- 

quency. 

70% (400Hz to lkHz). 

6053/3-11-70 



Time Base 

General 

6053/3-11-70 

ABLE 2 ٦ہ CATIONS 

Lock-On Range: 

Crystal Frequency: 

Stability: 

Temperature: 

Line Voltage: 

Output Frequency: 

External Input: 

Higher Stability 
Available: 

Registration: 

Reads In: 

Display Storage: 

Rear Panel: 

Operating Temperature: 

Dimensions: 

Weight: 

Power: 

(Cont'd) 

Approximately 5% of 
input frequency. 

Тина. 

r2 parts 1۷۷۷۷٣۷٣٣٣٣٣ 

Less than +1 part in 10° 
from: 5159 С со 3576; Tess 
than #3 parts in 10 trom 
@ Cr ٣ 

Less than #1 рагъ іп 10° 
for 10% change in line 
voltage specified, 

lMHz, ЗУ р-р minimum 

open circuit; source 
impedance 20002 maximum. 

lMHz sinewave, ЈУ rms 

into 100007 10¥ rms 

maximum. 

See options listed. 

7. digits, expandable to 
9. 

MHz or GHz with positioned 
decimal point. 

Provides a continuous dis- 

play of most recent mea- 
surement. 

11482 ınternal/external 

switch, BNC connector 
for ІМН2 input ог oute 
put, line cord, oscil 

lator adjustment, fuse. 

056 ® 50 CE. 

3=1/2% 08985 × 9317 
wide x 13" deep. 

1: 021062 шее 5 

shipping. 

LI5V/230Vac, 50 Eo ٤ 



TABLE 1.1 SPECTEICATIONS (Contd) 

Options B3 Aging Rate: <+3 parts in 10°/24 hours. 
Long-Term Aging Rate: +3 parts in 10°/ 
30 days. 
Short-Term Aging Rate: +1 part in 10!? 
rms/ls average. 

B Aging Rate: «sl part in 103/24 hours. 
Long-Term Aging Rate: +3 parts in 10°/ 
30 days. 

Short-Term Aging Rate: +1 part in 1010 
rms/ls average. 

B4 Aging Rate: <+5 parts in 10!?/24 
hours. 
Long-Term Aging Rate:  *1.5 parts in 
10 7307 days. 
Short-Term Aging Rate: +5 parts in 
10!!/1s average. 

ES 2 ¥ Additional decade indicator to in- 

crease count capacity to 8 (E) or 
91 (ВЕ) digits, 

D3 1-2-4-8 BCD Output: Coded output іп- 
formation of front panel reading appears 

at rear panel connector. Positive logic 
"1" state level at +5V nominal, "0" 
state level atz0V.70,5V; а HSV print 
command at the end of each conversion, 

positive reference level is +4V, neg- 
ative reference level is +1V with a 
column capacity equal to the number 

Of digits. 

P Remote programming of range, resolution 

and attenuators. T*L, DTL compatible. 

1-4 6053/3-11-70 



CHAPTER 2 

INSTALLATION 

2 | INTRODUCTION 

Procedures for inspection and initial installation of SD Model 
6053/3 are outlined below. Reshipment instructions have been 
included should the instrument require return to Systron-Donner 
Corporation. 

2o4 9 INSPECT ۷ 

Before accepting the instrument from the shipper, inspect the 
shipping container for signs of external damage. Any sign of 

such damage must be noted by both the shipper and customer; 
then, should be reported to the insurance investigator. 

As soon as the instrument is unpacked, inspect it for shipping 
damage. Check for scratches or dents, broken or cracked knobs, 
and damaged connectors. Should any damage be found, notify 
your nearest Systron-Donner representative -- do not use the 

instrument until instructed to do so by the representative. 

UNS TALE 702ھ  

Initial installation of the Model 6053/3 includes power con- 

nection and verification of internal cooling. 

2 Power 

The Model 6053/3 may be operated from a 115 or 230-volt ас 
(+10%) power source. Conversion from one source to another 

is performed by changing jumpers on the power transformer 

(See Figure 2.1). 

The instrument is factory-supplied with a 1A, 3AG fuse for 
115V operation. Be sure to replace this fuse with a . 5А, 
3AG fuse when operating with 230V。 

CAUTION 

Before connecting instrument tnto ав power line, 
be certain that transformer te wired, for proper 
power, 

The Model 6053/3 is equipped with a standard three-conductor 
power cord that automatically grounds the unit when a match- 
ing power outlet is available. An adapter which provides the 
instrument ground should be used whenever the power cord is 
connected to a two-conductor outlet. 

6053/3-11-70 2-1 



29 2 7777 

The Model 6053/3 Counter uses forced air cooling. The air intake 
is located on the rear panel of the instrument, Make sure the 

air intake filter is clean and in place before applying power to 
the instrument. Under no circumstances should the air intake be 
obstructed while the instrument 1S operating. 

2.4 RESHIPMENT 

Should it become necessary to reship the instrument, contact the 
nearest Systron-Donner field office for shipping instructions. 
If possible, use the original packaging materials, or replace the 
packing in accordance with MIL-P-116 and MIL-E-17555E; The field 
office can provide materials similar to those used for original 
factory packaging. All correspondence should refer to the full 
nomenclature and serial number of the instrument. 

BOTTOM VIEW OF INSTRUMENT 

1151 220V 

FIGURE 2.1 TRANSFORMER JUMPER POSITION FOR POWER CHANGE 

го i го 6053/3-11-70 



CHAP RE RES 

OPERATION 

3,1 INTRODUCTION 

This section describes the SD Model 6053/3 controls, connectors, 

and indicators. Initial turn-on and operational checks are in- 
cluded, along with step-by-step operating procedures listing each 

basic function of the counter. 

3.2 CONTROLS, CONNECTORS, AND INDICATORS 

Figures 3,1 and 3.2 illustrate, the Model 605373 front апа rear 
panel controls, connectors, and indicators. Table 3,1 and 3.2 

provide a description of these functions, 

TABLE? ЗЛ "FERONT; BANE E 

FIGURE INDEX NAME FUNCTIONS 

Sl 1 POWER Applies power to the 
(pushbutton) instrument. 

3:1 2 TESI Applies the 1MHz in- 

(pushbutton) ternal oscillator fre- 
quency to the inter- 
nal crreurts rer cestu 

S l: 3 RANGE Activates "N" connec- 
; 27 tor (see Index 11) for 
(pushbutton) 16100 OL ۹2 ٤ 

За 4 RANGE X1 Attenuates the input 
2< + + + + 72GHZ X10 applied to the IMP, 
ATTENUATOR X100 20Hz - .2GHz BNC соп- 

(pushbuttons) X1k nector: ружа ассо 
ARA ТА ПОЛК 00 
(Х100) „and тобоо тку 

30 5 DISPLAY Digital indicators and 
(indicator) polarized window pro- 

vide glare-free view- 
ing of measurement. 

54 6 20Hz = 262 Type BNC provides sig- 
IMQ? nal input connection 

(connector) for. the 20Ң2: = 87 

6053/3-11-70 
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ток 

100¥ 9 

REM 

pu RANGE — Т RESOLUTICIN/Hz 

2-397 20Hz —.2GHz ма son 

ATTENUATOR он; —2GHz 4-36H2 
Fe TEST X1 X10 хоо жк 5 

sraon E EE 

8 ¶ ¶ e 

FIGURE 3.1 FRONT PANEL, MODEL 6053/3 

FIGURE 3.2 REAR PANEL, MODEL 6053/3 
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FIGURE INDEX 

з.д 7 

за 8 

За 9 

За 10 

51 37 

307 12 

FIGURE INDEX 

B 18 

За 2 

22 5 

32 4 

6053/3-11-70 

ТАВЦЕ СИ 

NAME 

GATE 

(indicator) 

MHz 

(indicator) 

GHZ 

(indicator) 

OFS. 

(indicator) 

„2 = 7172 

502 
(connector) 

RESOLUTION/Hz 

(Switch) 

08 ББЗ 

NAME 

FAN INTAKE 

FAN SCREEN 

FUSE HOLDER 

POWER CORD 

FRONT PANEL (Cont'd) 

Doa 09 
LOM ۲ 
10 TO, 
10°, REM. 

REAR PANEL 

! 

FUNCTIONS 

Light-emitting diode 
(LED) indicates when 
the count gate is open 
or closed. 

Light-emitting diode 
(LED) when energized, 

indicates that readout 
units are in MHz. 

Light-emitting diode 
(LED) when energized, 
indicates that readout 

units are in GHz. 

Light-emitting diode 
(LED) when energized, 
indicates that a read- 
ing is off-scale. 

Туре N connectors pro 

vides signal input con- 
nection orm, 2 7 

Switch provides 7 ranges 
of resolution and a re- 
mote position for pro- 
grammable operation. 

FUNCTION 

Air intake for cooling. 

Screens dust and partic- 

ulate matter from cooling 
air (should be cleaned 
weekly). 

Retains power fuse. 

3-conductor grounded 
power cord. 



FIGURE 

52 

33 

INDEX 

ТАВЕЕ 6 

NAME 

11182 OSCILLATOR 

(controls) 

BCD OUT 

(optional 
connector) 

REMOTE CONTROL 

(optional 
connector) 

1082 

(connector) 

INT/EXT 

(switch) 

REAR PANEL (Cont'd) 

Coarse 

Fine 

INITIAL TURN-ON AND OPERATIONAL CHECK 

FUNCTION 

Adjusts the internal 
lMHz oscillator fre- 

quency. 

Provides BCD informa- 
tion compatible with 
TER Шер 

Permits remote орега- 
tion of attenuator and 
all front panel controls. 

Provides 1MHz out when 
INT/EXT switch is in INT 

position. Provides in- 
put for external- 52 
Signal when INT/EXT 

switch is in EXT posi- 
tion, 

Provides selection of 

internal or external 

time base. 

The following procedures verify operation of the Model 6053/3 
prior to on-line usage. 
should precede any performance tests. 

17 Connect power. cord to 115У ас source. 

operation 

CAUTION 

Be sure transformer ie wired for 1157 

(see Section 2.5.0). 

Successful completion of these checks 

Position INT/EXT switch (Index 9, Figure 3.2) to INT. 

Press POWER pushbutton to ON (Index 1, Figure 3.1). 

Press TEST pushbutton to ON (Index 2, Figure 3.1). 

Check instrument readout 

RESOLUTION/Hz switch through the 

(Table 3.3) while turning 
(7) selectable ranges. 

6053/3-11-70 



АВЕ 23 

RESOLUTION/Hz 
SWITCH POSITION 

CHECK, TES7ھ  

READOUT INDICATION 

100: XX.0000000 MHz (O.S.) 

1 ХХ1.000000 MHz 

10 XX01.00000 MHz 

107 XX001.0000 MHz 

LOS XX0.001000 GHz 

10 XX00.00100 GHz 

102 XX000.0010 GHz 

REMOTE Same as above 

XX - Additional digits available, E and EE Options 

3.4 OPERATING PROCEDURES 

The following procedures outline the general method for operating 
the Model 6053/3 in the two measurement ranges. 

541 General 

Operation is fully automatic and. requires no special adjustments, 

S2 

19) 

2) 

1) 

2) 

20Н2 = .2GHz- RANGE 

Press POWER pushbutton to ON. 

Press proper attenuator pushbutton in accordance with in- 
put level. If input level is unknown, select highest at- 

tenuation level (X1k) first; then, proceed to select lower 

attenuation levels (X100, X10, or X1) to obtain consistent 

count readings. 

Apply 2012 ˆ .26Н2 signal to 1М0 Туре ВМС connector. 

Select desired readout resolution. 

Measurement is automatic. 

2 = 3GHz RANGE 

Press POWER pushbutton to ON. 

Press .2 - 3GHz pushbutton 

6053/3-11-70 3-5 



3) Apply .2 ¬ 3617 51891034 to 5 0۳۳۰۷۰۷۴۷0 7 

4) Select desired readout resolution. 

5) Measurement is automatic. 

3.4.4 Turn-off Procedures 

1) Press POWER pushbutton to OFF, 

2) Disconnect power cord from ac source. 

NOTE 

Do not disconnect power cord from ac source tf 

В, 88, or Ва Oseillator Option ts tnetalled. 

ensure high-accuracy readout operation.) 

3~6 6053/3-11-70 



CHAPTER 4 

THEORY OF OPERATION 

4.1 INTRODUCTION 

Included in this chapter are the general theory and circuit deserip— 
tions of the Model 6053 Counter. A general block diagram,along 
with a timing diagram,are included for reference. Schematics will 
be found in Chapter 6. 

4.2 GENERAL THEORY 

The Automatic Computing Transfer Oscillator (ACTO) operates by 
phase-locking a low frequency oscillator to the applied RF input 
frequency and computing the harmonic multiple "N". The counter 
time base is then expanded such that the counter will count the 

low frequency oscillator for a period equal to "N" times the 
selected time base. The result is a direct indication of the 
RF input frequency. Figure 4.1 depicts the basic block diagram 
for the ACTO. As illustrated, the phase-lock loop incorporates 
a harmonic phase detector, amplifier search oscillator, anda 
voltage-controlled oscillator. The free-running search oscil- 
lator sweeps the voltage-controlled oscillator over a narrow 
band of frequencies, producing an output varying in frequency 
between 17.5 and 19.5MHz. This signal is applied to the har- 
monic phase detector and is phase-compared to the RF input. 
When an exact oscillator harmonic is encountered, а de voltage 
is generated which disables the sweep oscillator and locks the 
voltage-controlled oscillator to a sub-multiple of the input 
frequency. 

Since the harmonic number (N) is unknown, it is not possible 
to measure the exact input frequency. Therefore, a second 

output from the voltage-controlled oscillator is extracted 
and applied to a single-sideband generator. The generator is 
modulated at a lkHz rate resulting in an output equal to the 
oscillator's frequency shifted by lkHz. This signal is now 
applied to a harmonic phase detector, the output of which is 
٠006007 ТЕН АН 

Since the original lkHz modulation frequency and the lkHz x N 
are present, it is possible to compare the two frequencies 
digitally and extract the corresponding, harmonic опре а 
This 15 the function of the N compute апа control са єє 
Having extracted N, the N compute and control circuit expands 
the time base period by the appropriate factor of N to provide 
a direct readout of the input frequency. 

4.3 CIRCUIT DESCRIPTIONS 

4.3.1 POWER SUPPLY (Schematic C39082) 

The Model 6053 power supply provides both regulated and unregu- 

lated voltages from either a 115М or 230V, 50 to 60Hz source. 

6053/3-11-70 4-] 



Primary power arrives at the primary windings of power transfor- 
mer Tl from the ac line cord, through a line filter, fuse Fl, 
and a POWER/ON switch Sl. The power transformer provides three 
separate secondary windings from which the following voltages 
are obtained: +225М ас (1їпаїса бүт аБе 2 20 0 dC logics and 

+15V dc (bias). A special ACTO +5V dc and -5.2V dc are pro- 

vided with additional circuitry. 

+225 Supply (unregulated) 

The +225V supply voltage is produced in the following manner: 

approximately 175V rms from the Tl secondary winding, 5-6 15 

half-wave rectified by CR5. The resultant voltage is distri- 
buted to the indicator tube circuitry on the Readout Board via 
pin E30. 

+15V Supply (regulated) 

The regulated +15V supply is based on 35V rms from the center- 

tapped secondary winding, 10-11-12. А full-wave bridge кес- 

tifier, CRI-CR4, and filter capacitor ®2 реодисена 22 vole 

dc potential which is applied to the integrated circuit reg- 

ulator, Ul. The regulated +15V output is then controlled by 

the series pass transistor Ql, permitting about 300mA maximum 

current at pins Е19-Е21. 

-15V Supply (regulated) 

The regulated -15V supply is based on 35V rms from the center- 

tapped secondary winding, 10-11-12, and referenced to the +15V 

regulated supply. The -22 volt dc potential, filtered by C3, is 

fed through R8 and pass transistor Q4 to the differential am- 

plifier 02 and 03. This vamp tien o keepsacbe 1022 ОТ RV 

and R9 at 0 potential. 

Since R7 and R9 are equal, the voltage drop across each is the 

same. Thus, if R2 adjusts the +15V supply, the -15 volts across 

R9 will track.  300mA is available at pins E26-E28. 

+5V Supply (regulated) 

From secondary winding  7-8-9 of Tl and the full-wave bridge, 

CR6-CR9, a 49V potential is fed to IC regulator 02. The 

resulting regulated +5vis then passed by Q9, providing about 

1.35A of current at Е24-Е25, 

-5.2V Supply (regulated) 

From secondary winding  7-8-9 of Tl and the full-wave bridge, 

a -9V potential is fed to buffer amplifier Q7 and Q8; then, 

the differential amplifier Q5 and Q6 which references the re- 

sulting -5.2Vwith the regulated +5V supply. 

ACTO +5 (regulated) 

This supply is referenced to the +15 volt supply By the dus 

ferential pair contained іп U3 and adjusted by R17. The pass 

transistor 011 allows 2.0A maximum at E22-E23. E29 is the 

ACTO enable line which enables Q10 when the ACTO line is 

grounded, turning on U3. 
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FIGURE 4.2 TIMING DIAGRAM, MODEL 6053/3 
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4.3.2 А2, SHIELD BOARD (Schematic 039100) 

This circuit selects the various functions by pushbuttons located 
on the front panel. Refer to the Interconnect Diagram in Chapter 6. 

4.3.3 АЗ, COUNTER READOUT ASSEMBLY (Schematic D33997, Pages 1 8 2) 

Included on this assembly are: 

1. The time base count chain. 

2. The resolution and function: logic, both Тог internal 
and external BCD control. 

Зе Тһе signal gate control circuitry? 

4. The Count Chain. 

5. "The ACTO NE computer степу 

1. Time Base Count Chain 

The internal 1MHz time base is applied to the count chain at 
terminal E42. This time base is derived from either an internal 
6053 crystal-controlled oscillator or from an external standard. 

It is first shaped by the Schmitt trigger 01 апа Q2; then, trans- 
lated to TTL logic levels by 03. It then drives U2 pin 14, the 
first decade in the counting chain. It is followed by U3, U4, 
U5, U6, U7, and U8, the remainder of the time base decades. 

2. Resolution And Function Logic 

The outputs of the time base dividers become seven inputs of 
the two data selectors Ul and U9. Pins 9, 10, and 11 of these 
data selectors control, by BCD logic, which of the seven input 
time base frequencies will appear at Ul pin 5 as the selected 
time base frequency. 

Ul normally selects the time base frequency and is BCD controlled 
by the 6053 front panel resolution switch. When this switch is 
turned to the remote position, however, it selects the eighth in- 
put, UL pin 1 which: із Connected to the output оғ 09. ا 00 ca 
is controlled externally through its BCD inputs which connect to 
the remote control connector. 

The following logic levels appear at the specified pins of the 
resolution switch giving both internal and remote switch positions, 
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0 08 

Internal 

Pins E4 E8 E9 

Remote Decimal Point 

Pins E37 E39 E4l Position Binary Number 

Remote 0 1 1 - 3 

100 kHz 0 0 0 4 0 

то КНа 0 FGHZ 0 1 5 T 

02 0 1 0 6 i 2 

LOO Hz 0 0 0 4 4 

10 Hz 1 0 1 5 5 

MHZ 

Ab ال 1 1 0 6 6 

00ً 2 1 1 1) 7 7 

The logic level ав ав “tit IS an Ehe lL 526566 drives UA 01:6: т, 22 
and 4 to the 1 state. Реп 3 о 915 goes to О апа pin 5 
goes to а 1 state. Pin 6 of 014 then goes to а 0 state: turning 
Q6 off, extinguishing the GHz lamp and turning Q7 on; thus, supplying 
current to the MHz lamp. 

A 0 at 5ل has the opposite effect. By the presence of a 0 at 4 
pin 4, 014 pin 6 is driven to а 1 state turning Q6 on, supplying 
current to the GHz lamp, turning Q7 off, extinguishing the MHz 
lamp. 

Decimal Point 

There are three decimal points in the GHz range and four decimal 
points in the MHz range. As seen from the chart they are posi- 

tions 4, 5, 6, and 7. They are,with the exception of number 7, 
the same in the MHz range and in the GHz range. The decimal 
points are located in the display tubes and are switched by U29, 

a 4 to 10-line converter. The logic levels at the inputs of 
U29 are: 

Tube A B C D 

4 0 0 1 0 

5 1 0 d: 0 

6 0 0 il 0 

7 a ab 1 0 
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Since the logic levels in the C and D columns do not change they 
are permanently wired. to the 1 and 0 logic levels. Ihe logic 
levels at A and B are obtained from the terminal lugs, J3, J4 and 
are inverted by the two’ gate functions of 010, driving the 46 
10-line converter U29 which lights the correct decimal point. 

When the resolution switch is in the remote position, the decimal 
point logic is supplied to the external rear panel connector J5 
through the other two gating elements of 010. 

Function Switch 

The front panel function switch is a set of six pushbuttons which 
supply BCD information to three sections of the quad gate 011. 
When the resolution switch is in "Remote", the 6053 functions 
are controlled by BCD: from rear panel connector J5, operating 
the three sections of the Quad gate 012. The functions and BCD 
information required at lugs ЕЗІ, E38, and E36; "E33, 828, and 

E29 respectively are as follows: 

TABLE 4.2 FUNCTION BCD 

Remote E33 E28 E29 

Front Panel Control E31 E38 E36 

Test | 0 0 

Hi Frequency 0 0 0 

X1 1 1 il 

X10 0 1 1 

X100 1 0 1 

Xlk 0 0 E 

Зи m Signal Cate Control 

The unijunction transistor Q13 fires developing a positive pulse 
at base 1. This is amplified and inverted by 014 and turns 015 
off for the duration of the pulse. The positive pulse at the 
collector of Q15 resets all the counting decades, the lHz and 

0.1Hz time base decades, as well as U26, 027, апа U23. The 

positive pulse 15 inverted Бу 25 апа then resets 016, USO Ете 

also available at pin E24. 

023, a decade counter, is normally driven by 1kHz from U4, a time 
base divider, through the gate function 017. ТЕ will تت ЕВЕ 
lkHz until the decade reaches the count of nine, at which time it 
drives the two input pins 4 and 5 of U22 to the 1 state. Pines 
of 022 then becomes а 0 and disables Ul7, preventing any more 12 
pulses from reaching the input of 023. Pin 6 of 022 is inverted 

Бу 018. Pin В of 018 then becomes ап inhibit-start SIGNAL тос 

the stop flip-flop 016 by holding, the 3 line, Bin 14, ОЕ 8 
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down in the 0 state. "Pin 12 had been set to tne | SEC ру the 
negative reset pulse at pin 6 and pin 2. 

The dual JK flip-flop 91615 initiallysreset или PIN рана ріп 
9 in the logical 0 state. (Low voltage state.) The voltage at 
pin 13 (0) is in the 1 state and is invertedepy Ul 1 ©6 CAUSE O 
(pin 7) to Бе in the 0 state prevent ine PIN по Eron BDE 
driven, 

Upon receipt of one of the time base pulses at pins 1 and 5, pin 
12 is driven to the 1 state which permits the 6053 signal) gate 
to open. At the same time pin 13 goes to the 0 state and after 
being inverted by Ul7, brings pin 7 (J input) to the 1 state. 

The next time base pulse arriving at pins 1 and 5 cannot drive 
the left-hand flip-flop because pin 3 (K) is held in the 0 
state and inhibits the flip-flop. 

The time base does drive the right hand flip-flop (pin 5) causing 
pin 8 (Q) to be in the 0 state. Pin 10 (J) is grounded so no 

further inputs will be accepted. Pin 8 now inhibits the signal 
gate and the 6053 count chain no longer has an input. 

Transfer Pulse 

When the right-hand flip-flop in Ul6 is driven,Q (pin 9) is driven 
to the 1 state. This is inverted by the gate function Ull after 
which it is differentiated by C4 and R24. It passes through CR2 
and turns off Q10. A positive pulse appears at the collector of 

Q10 which transfers the BCD information contained in the count 
decades to the SN7475 storage packs. 

The stored BCD now contained in the SN7475's is converted to 10 

line information and drives the gas display tubes У1 thru V9. 

Reset 

Pin 8 of 016 is coupled thru R27 to the base of Q12. At the end 
of the count period 012 turns off. C5 is then permitted to begin 
charging to +15V thru R33. When it reaches about +7V the uni- 

junction transistor 0¥3 fires, 885603593100 Сэ EO ¥560104: ^? 
positive pulse is developed across R29 and coupled through 0 
to the base of 014. A reset pulse is generated which drives pin 

8 of 016 positive, ¡causing 912 sto саги on and с атркез to 

ground. Now the whole cycle repeats. 

4. Count. chan 

The count chain? 6615135565 OE USS, У ВУ РАМА ДД 1 
U56. U35 is a SN7490, the remainder are SN7090 decades. The 
first decade in the count chain is not on the read-out board, 
but instead, is a separate assembly. In the 6053 the first 
decade is capable of counting up to 200MHz. The input amplifier 
and signal gating circuits are included on the separate Amp and 
Decade assembly. 

The output of the first decade comes into the Readout Board at 

E18 and E19. The signal is amplified by 04 and Q5; then, drives 
the input (pin 14) of 035. Pin Н or 035 couples to ріп 14 of 

038, апа 36 OM. 
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The BCD information enters the Readout Board at lugs Ell, E12, 
EIS, апа Е17 where ME 15 stored іп 032. The, outputlofi 032 
when rstrobed Бу! the, control, circuitry оп pins 0 is 
translated, to 10-line by 031 (SN7441). The output of U3l grounds 
one of the ten cathodes at the gas display tube Vl causing a 
number to glow. 

The: remaining storage packs. (5М7475) are 034, 037 0405, ۹ی 546, 
U49, U52, and U55, and operate in the same manner. 

5. ACTO Computer 

The ACTO N computer causes the time base period selected by the 
front panel resolution switch to be expanded by some factor. 
Typically that factor will be the harmonic number "N". 

When the 0.2-3GHz button is depressed, lug E30 goes to near 
ground which enables the ACTO +5Vpower supply. The ACTO +5V 
enters the readout board at E44. It enables Ul7 pin 4 and, after 
being inverted by 018 ріп 10 and lL, inhibits Ul pin 7 пе 
effect of this че to prevent the, stop flip-flop (UNG pin 9( rom 
being driven until Ul9 pin 8 goes to the 0 state. 

As shown in the timing diagram, the sequence of operation is 
inhibited by the reset pulse. The decade U23 is first reset to 
zero; then, counts the lkHz pulses until. 1Е reaches the count of 
nine, at which time, U17 becomes disabled and the decade counts 

no further until the next reset pulse. 

When the decade (U23) reaches the count of four, pin 8 goes to 
the 1 state. This enables the gate U12 and raises the JK lines 
of 028, a dual JK flip-flop, to the 1 State. кне s N pulses 
are then divided by four іп 028. The (1kHz x М) + 4 is then 

counted by the two cascaded divide-by-16 counters U26 and U27 
until 023 reaches the count of 8. At this time 012 is disabled 
and the JK lines of U28 are grounded. Since (lkHz x N) + 4 has 

been counted for four periods of lkHz, М counts will be counted. 
When U23 reaches the count of 8, pin 1 of U20 and 021 go to the 
0 state and return to the 1 state when U23 reaches the count of 

nine. 

When strobed by a negative pulse on pin 1, the integrated divide- 
by-sixteen counters U20 and U21 are reset to the condition set 
np руље BcDoinputsS on pins 1٦۷۵۲۶ 

The information contained in U26 and U27 is inverted so that a 

compliment of the BCD information is applied to the BCD input 
lines of 020 and 021: 

If the number N is 34 then the compliment would be the full ca- 
pacity of the two divide-by-16 counters minus 34. 

When the decade reaches the count of nine, 016 pin 14 goes to the 

1 state permitting a start pulse to be accepted. 015 pin 8 goes 
to the zero state. 015 pins 1, 2, 12, and 13 become enabled per- 

mitting the time base pulses to pass through U15 to pin 8 of U20. 
U20 and U21 then continue to count the time base pulses, trigger- 
ing on the trailing edge of the pulses. When U20 and 021 reach 
the. condition 1111 ori Full capacity, ріпу8 £ 019 96565 7 6 
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zero state. This occurs on the trailing edge of a timing pulse. 
This із inverted by 017 рап Sand 6 308 enables PIR Of 
Ul6 which permits the leading edge of the time base to drive 
the stop JK flip-flop, Рап 8 ор 016 13 агъмеп to the zero 
state and inhibits U15. The preset divide-by-sixteen counters 
U20 and U21 no longer count the time base, 

During the time that the +16 preset-reset counters are counting 
the time Базе, біз pings, thesstarteline, ала ا 6 Pin 9 ithe: stop 
line are both near” ground іп the zero state. | During this time 
the counting decades are counting the ACTO VCO frequency. 

If N = 100. апа the ACTO VCO frequeneys- 19MHz, chen the input 
frequency is 1900.0MHz or 1.9GHz and will be displayed by the 
6053 readout tubes. 

4.3.4 200MHz AMP AND DECADE (Schematic D39095) 

The 200MHz Amp and Decade circuit description consists of the 
following sections: 

1. Xl00 Input Attenuator: 

2. High input impedance, gain-controlled input stage. 

3. Two stages of grounded emitter and two stages of emitter 
follower amplifier. 

4. Schmitt trigger. 

5. Signal Gate. 

6. 200МН2 MECL decade counts with translator to provide 

TTL BCD logic level output. 

The input to the 200MHz Amp and Decade is capacitor-coupled to 
the input attenuator. This attenuator is controlled by a relay 

and has ап attenuation factor OL XI 7۲ 

The output of the attenuator is applied to gate 1 of the MOS 
transistor: 02. This transistor has a voltage gain of 2 Or 0.2 
and is controlled by the bias on gate 2. 

An emitter follower Q3 dc couples this stage to the wide-band 
amplifier 05, 96, O, 904 7۷ 

The output of 09 is applied to the input of the Schmitt trigger, 
09-012. The operational amplifier Ul, by comparing the dc volt- 
age at the input to the Schmitt trigger, and the voltage at the 
trigger level pot (R47), adjusts the bias at the base of 01 to 
cause the two voltages to become equal. 

Two other inputs are provided for the amplifier circuit. One 
on J2-4 accepts the 1MHz test frequency provided in the 6053. 
The other, 74 accepts the 20MHz oscillator frequency from the 
ACTO. When either of these two inputs are used Q2 is turned off 

by reverse biasing gate 2, thus disabling the normal input. 

The Schmitt Erigger 697 0107 011, ۶ٰ а conventional 
high-speed circuit. The input is applied to the base of 

transistor Q9 which drives emitter follower 011; then, transistor 

010. The output from 010 is coupled to the signal gate U2 pin 4 
by emitter follower Q12. 
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The signal gate is turned on and off by applying a voltage at J2-9 
and J2-8. A positive (+5V) disables the gate and a ground at these 
points. 

The decade consists of four MECL Flip-Flops U3, U4, U5, and U6. 
The output of the decade is buffered by the second half of U2 and 
goes out on J2-5 and J2-6. The MECL BCD logic levels are trans- 
lated to TTL logic levels by the translator U7. 

4.3.5 АБ, ACTO (Schematic 039087) 

The search oscillator generates the triangular waveform that sweeps 
the voltage-controlled oscillator (VCO). Transistors Ol апа 02 90 

a binary switch. In the following example and with no input present, 
Ol conducts while 02 is held "off". Current flows" Егош ле —5.2 volt 
supply, through 01 and R9 into the input of “amplifier ۷ 2 
Ul inverts and, due to ‚the feedback network (C2, R5) produces a 
linear rise in voltage at the output (pin 6). when the output volt- 
age reaches +10V (15/volt difference of potential), СЕЈ conducts, 
forward biasing Q2. 02 now conducts while Ql is held "off". This 

action causes the amplifier (01) to draw current from the positive 

supply through R12, driving the output in a negative direction un- 
til it reaches =5 volts. At 5 volts, 02 1S turned "ofr" ۷ 

is turned "on", repeating the cycle. The net effect is a triang- 
ular waveform varying between +10 and -5 volts (TPl). 

Voltage-controlled Oscillator ACTO 

The triangular waveform is now applied to the base of emitter 
follower Q3, and into the voltage-controlled oscillator's (VCO) 

frequency determining tank circuit (СЕЗ, CRA and 62). ERS and 
CRA are "varicap" type diodes whose capacitance is inversely pro- 
portional to the bias applied. 

Note that, the varicap curve is honlinear. To compensate for 
this nonlinearity, corrective networks consisting of a resistor 
and a diode in series (R6, CR2, and R3, CR8) are placed across the 

triangular wave generator loadoresistor (815). rhe ® 6620 ob 
these two networks is a nonlinear curve which opposes the varicap 
curve, resulting in a more linear function. 

Single-Sideband Generator 

The output from the VCO must be shifted in frequency by 1kHz in 
order to properly drive the "N" channel harmonic mixer, and must 

: be sinusoidal to drive the single-sideband generator. 

The VCO signal is obtained from the emitter of Q5, filtered by 
R23, C31, 66 and C32 to reduce harmonic distortion, and пег 

split into two components, separated in phase by 90°. Phase 

separation is accomplished by an LR phase lag circuit (L7, R50) 

and CR phase lead circuit (C19, R49). The resultant signals are 
used to drive balanced modulators (U2). 

Simultaneously, а ЈЕНЕ signal from the time base 15 routed EO не 

base of 010. Transistor 010 inverts and amplifies the signal. A 

"twin T notch filter" on the collector of Q10 is tuned to block 

ТІКЕ, passing all other frequencies 011 BET transistor provides 

a negative feedback path for all frequencies except 
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lkHz. The remaining 11+852 signal, at the collector of 06 
now capacitively coupled to the base of phase-splitting ampli- 
fier 08. Two separate lkHz signals, 90° out-of-phase, are ex- 
tracted from Q8: The non-inverted signal from the emitter circuit 
and the 90° leading signal from the emitter of Q9. These Signals 
are capacitively coupled to the balanced modulators in U2. The 
first balanced modulator removes the carrier frequency,and the 
second modulator removes one sideband resulting in а single- 
sideband signal. The net effect of this action is the shifting 
of the carrier frequency by 1kHz. The balanced modulators (U2) 
are a pair of differential amplifiers utilizing the carrier to 
drive the common mode inputs. U3 sums the outputs of the bal- 
anced modulators and converts them to a single output. 

4.3.6 Аб, ACTO MIXER/DRIVER (Schematic C27988) 

The mixer/driver assembly consists of two sampling-type mixers, 
including the local oscillator а вена кеш ES and output 
amplifiers. 

The output of the ACTO VCO is applied to terminal A on the Driver 
Апр. It is amplified by the differential amplifier/limiter 0101 
and Q102. The output is tuned broadly by the T network consisting 
of C109, 1101, and 61105. као 3804 CIO are the: bias network for 

the step recovery diode ) 0۰. 

As the voltage at the anode of CR101 becomes positive СЕ101 con- 
ducts heavily, charging the capacitor 0107. When the voltage 
tries to reverse,the diode CR101 continues to conduct for a time. 
When it finally reverses, it does so very abruptly. Since all 
of the current through СЕ101 has been passing through the printed 
circuit inductors a voltage transient develops when the current 
is no longer available. A negative pulse is formed at the anode 
of CR101 and a positive pulse at the cathode of СЕ101. These two 
pulses are approximately 1.2 volts in amplitude and 0.5nsec in 
width at the base line. They are coupled through С101, Xl, Pl, 
and C102, X2, P2 to the 70256070۰۸۷6 7 

This has been a description of the lock channel driver. The N 

channel driver (Q103, Q104, and CR102) operates in exactly the 

same manner. 

Sampling Bridge 

The negative pulse from Pl is terminated in Rl; then, coupled through 

Cl to the cathode of CR2. 

The positive pulse from P2 is terminated in R2; then, coupled through 

C2 to the anode at СВ1. СВ1 and CR2 detect these pulses and set | 

ор а positive O. VOLE bias on the cathode of CR2 and negative bias 

on the anode of CRl. The voltage at the junction SE апа во 15 

nominally zero volts dc. 

The second sampling bridge CR3, CR4, 

tical, to Еее в: 

R7, and R8 operates iden- 
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The RF input signal (200MHz to 3GHz) is applied to the input of 
both sampling bridges (junction of СВІ, CR2, and junction of СЕЗ, 
CR4). It is then terminated into R9,a 502 chip resistor. 

The output of the lock phase detector bridge is amplified by Ul, 
ап operational amplifier. The dual FET ОЈ 15 used as source 
followers to reduce the signal input current requirement by the 
amplifier. The output of the amplifier is present at lug "C" 
оп” thes mixer 7 7٤ 

To improve the dynamic range of the ACTO and the overload 
cnaracteristic, an AGC system is used. 

CR5 is used as an AGC Detector and detects the level of RF applied 
to the input of the instrument. The de voltage drop across CRS ©. 
cancelled out by an opposing voltage drop across CR6. The detected 
dc voltage is then amplified by the operational amplifier U2. A 
negative voltage is developed on the output of this amplifier and 
biases Q3, an М channel FET. 03 is used as a voltage-controlled 

resistor which, by altering the negative feed-back, controls the 
gain of the lock channel amplifier Ul. 

The dc feed-back network around U2 is designed to have a nonlinear 
gain curve which matches the voltage to resistance curve of Q3. 

Thezoutput of Ul on the Mixer P.C. Board goes out во 1 16216 0 
through the connecting cable to pin 14 of J2 on the ACTO assembly. 
There it connects to the input of Ul, the search oscillator/ 
amplifier. 

When in a phase lock condition, a voltage appears at pin 14, J2 

which cancels the current supplied by R9 to pin 2 of Ul. Then 
the search oscillator is over-powered and Ul becomes simply an 

amplifier. 

Тһе N channel amplifier/shaper consists of 02 and U3. 02 is а 

source follower which presents a high impedance load to the N 
channel phase detector (actually used as a mixer). 

Transistor 02 is followed by an emitter follower; then, a 

grounded base stage. The output of the grounded base stage 

drives the Schmitt trigger. The shaped output from the Schmitt 
trigger drives the grounded emitter amplifier. This last ampli- 

fier provides square waves at terminal "X",at TTL logic levels. 

All the amplifying and shaping is done with five transistors in 

U3,a transistor array. 

The signal at terminal "X" is lkHz x N. The input of the Schmitt 

trigger (pin 4 of U3) goes to a lug TPl and is available as 

ТЕН М priorte shaping: 
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CHAPTER 5 

CALIBRATION-MAINTENANCE 

5.1 INTRODUCTION 

This chapter is devoted to maintaining the factory-new performance 
of the Model 6053 Counter. A calibration procedure, acceptance 
test and troubleshooting guide have been included for this pur- 
pose. 

5۷۳۰۰۲ 

Whenever the instrument requires service, other than normal cal- 

ibration, the nearest Systron-Donner representative should be 
contacted. He can provide field service or arrange factory service 

when necessary. Address all inquires on operation or application 
to your nearest sales representative, or to: 

Sales Manager-Concord Instrument Division 
Systron-Donner Corporation 

888 Galindo Street 
Concord, California 94520 

Be sure to specify the complete model and serial number in 
all correspondence. 

5.3 РАРЛ ۷ 

Printed circuit board outline drawings and related parts lists 
have been included in Chapter 6 to facilitate part identification 
and location: 

5.4 CALIBRATION PROCEDURE 

The following test equipment is required for calibration and 
adjustments: 

(1) Oscilloscope Tektronix Model 581 A or equiv. 

(2) Voltmeter Systron-Donner Model 9000 or equiv. 

(3) Voltmeter Simpson Model 260 or equiv. 

(4) 1MHz frequency standard; 1 part in 10 !° short term. 

(5) Signal Generator ГЕР Model 608 Е or equiv. 

(6) RF Voltmeter Hees Model 411 A or equiv. 

5.4.1 Power Supply Adjustments (Schematic С39082) 

The following chart indicates the proper supply voltages and their 
associated adjustment controls. All are located on the Power 
Supply P.C. Assembly. The SD 9000 DVM is used for these measure- 
ments. 
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TABLE 5.1 POWER SUPPLY ADJUSTMENT 

LOCATION VOLTAGE TOLERANCE 

E20 +15.00 К2 115 ad USE ERO VAC 

E24 125200 R4 +15 adjust +0 62 

E31 -5.20 RIS S52 GAIUS +0.01Vdc 

E27 -15.00 None (R2 +15 adjust) +1Vdc 

E22 75.00 RIZ 8616 +5 adjust +0.01Vdc (The 0.2-3GH 
pushbutton must be 
depressed.) 

E30 1225 Копе ( +80 +10Vdc as read 
with the Simpson 
260. Voltage is 
225V peak but is 

half-wave rectified, 
and unfiltered. 
This accounts for 

the low voltage 
reading. 

5.4.2 Oscillator Adjustment 

Push on TEST pushbutton. Place 1MHz INT/EXT switch to INTernal. 
With oscilloscope (1), triggered by the 1MHz (4) frequency stand- 
ага; monitor the 1MHz IN-OUT BNC for a 2.5V peak-peak (minimum 
amplitude) 1MHz rectangular wave. Set COARSE frequency adjustment 
(counter rear panel) to a position which results in most station- 
ary waveform on scope. Set FINE frequency adjustment (optional 

oscillators) to position which results in most stationary wave- 
form on scope. Place 1MHz INT-EXT switch to EXT. Oscilloscope 
should no longer display 1MHz signal. Remove calibration equip- 
ment. 

5.4.3 200MHz Input Amp and Decade Adjustment (Schematic 039095) 

1. Push the power switch on and depress the Xl ATTENUATOR button. 

2. Apply 200MHz at a level of 10 millivolts. This is measured at 
the front panel as shown in Figure 5.1. 

3. With the Resolution switch in 100kHz position,adjust R47 to 
obtain a good stable reading. Reduce the input level, and 
repeat the adjustment to find the optimum setting. 

4, Note the input voltage level that is required for a stable 
reading. Increase this level ten times. 

5. Depress the X10 ATTENUATOR button and adjust R50 until the 

6053 just barely counts correctly. Reduce the input level 

and then increase it to the original X10 level. The 6053 

should again present a stable correct reading. The level 

required should not exceed 100 millivolts. 
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RF RF 
VOLTMETER GENERATOR 

MODEL 6053/3 
COUNTER 

TYPE BNC TEE CONNECTOR 

DIRECTLY INTO COUNTER 

FIGURE 5.1 VOLTAGE MEASUREMENT OF RF INPUT 

6. Depress the X100 ATTENUATOR button; then, increase the gen- 
erator output level another ten times. 

7. Adjust C5 so that the 6053 just barely gives a good stable 
reading. (In later instruments, C5 is not adjustable.) 

5.4.4 ACTO ADJUSTMENT (Schematic C39087) 

Mixer Balance 

1. With no input connected to the $053, depress the .2 - 3GHz 
button; \ 

2. Observe the waveform present at TPl on the ACTO Assy (A5). 

This should be a symmetrical triangular waveform swinging 
between +10 and -5 volts. 

3. Adjust R17 on the mixer assembly (A6), if necessary,to make 
the waveform symmetrical. 

Gain Set 

1. Set the resolution switch to 10 3 (1kHz) or 10 * (10kHz) 
resolution, 

2. Apply 3GHz at a level of 50mV rms (-13dBm) to the 272 

36112 а привео the 6053; 

3. Adjust the gain control R24 on the ACTO Assy (A5), so that 
6053 correctly indicates the input frequency. 

5.5 BOARD REPAIR 

NOTE 

READ BEFORE CHANGING ANY COMPONENT ON A 

PRINTED-CIRCUIT BOARD 
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When replacing integrated circuits or other electronic components 
soldered to printed-circuit boards, the procedures indicated below 
must be followed or damage to the board may result: 

12, Determine by troubleshooting techniques, which integrated cir- 
cuit or discrete.component(s) has failed. 

Remove the defective component(s) from the board by cutting 
the pins or leads with a small diagonal clipping tool. 
(Always remove and replace the entire component.) 

Apply heat (40-50W soldering iron) sparingly to each of the 
cut pins or leads and remove from the board; clean the hole (8) 
with a toothpick or solder suction tool. 

Form the tinned leads of the replacement part and insert in 
the printed circuit holes; solder, then trim leads to extend 
1/16-inch beyond the back surface of the board. (Use only 
63-37 solder with maximum 1/16-inch diameter,) 

CAUTION 

Always trim semiconductor leads only after soldered instal- 
lation te complete. This procedure greatly lessens the 
possihility of component. failure due to shock-wave damage 
caused by the trimming tool. 

When soldering semiconductor devices and all small components, 
be sure to use a heat sink tool or long-nosed plier connected 
to the component lead(s) while each is being soldered. Allow 
the soldered connection to cool before removing the heat sink. 

Clean all airte ana solder Fluss trom the printed circuit traces 
by liberal application of isopropyl alcohol or freon-type 
solvents. 
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CHAPTER 6 

DRAWINGS AND PARTS LISTS 

6.1 INTRODUCTION 

This chapter contains the drawings and parts lists for the SD 
Model 6053 Frequency Counter. Each section is composed of an 
assembly, schematic, and a parts list. All sections are arranged 
in assembly sequence ‚with the exception of the Block Diagram, 
and the Block Diagram Parts List - these items follow immediately 
after this introduction. 
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BLOCK DIAGRAM PARTS LIST 

КЕНЕ DESCRIPTION 

Block Diagram, Model 6053/3 

Bl Blower 

CL Capacitor, 71 
C2 Capaciter, .OluF, 10607 

(53 Capacitor, . 077171 
4 Capacitor, ۷۷٦۹٦۹۹۷ 

) Capacitor, 92: 600V 

CRI Assembly Lamp, Light Emitting 
СЕ2 Assembly Lamp, Light Emitting 
СЕЗ Assembly Lamp, Light Emitting 
CR4 Assembly Lamp, Light Emitting 

Fl Fuse, ІА, 3AG 

Jl Connector, Female, Type N 
J2 Connector, BNC 

J3 Connector, BNC 
J4 Connector, 50 Pin 
J5 Connector, 14 Pin 

Pl Line Cord 

Rl Resistor, 4702, 1/4W, 5% 

S8 Assembly switch, Resolution 
S9 switch, Toggle, SEDE 

"TET Transformer 

0 Oscillator 

Filter, Polaroid 
Filter, Foam 

Fuse Holder, 3AG 

Knob 

Socket, Octal 

Acto Cable Assy 
Acto Mixer, Cable Assy ̀ 
eonnector, 16 

Recept. AMP 60939-1 

6053/3-11-70 

SD 
PART NO. 

D39100R3 

H1786 

C0672 
C0556 
C0556 
(2122 
C0421 

CR0367 
СЕ0367 
СЕ0367 
СЕ0367 

 ھ01

10552 
Ј0165 
J0260 
J0170 
J0310 

W0076 

R1044 

39451 
50149 

39207 

59151 

S 5922 
39410 
X0034 
45011360 
X0004 

59469 
29475 
J0605 
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AI POWER SUPPLY 70 

50 
 . DESCRIPTION PART NOا[

Al Power Supply P.C. Assembly D39085R2 
Al Power Supply Schematic E3I9082R2 

(21 Capacitor, 11 3 877 C0423 

(22 Сарас1 ог, 500uF, 50V C1243 
(25 Capacitor 707 C1243 
4 Сарасатег, 2500ЩЕ, 15V C1148 
(55 Capacitor, 470pF С0542 

C6 Capacitor, ۷)۹ 77 C0672 
Cy, Capacitor, 470pF C0542 
C8 Capacitor  + 71 C0423 

СЕ1 Diode, 1N4005 CRO284 
CR2 Diode, 1N4005 СЕ0284 

СЕЗ Diode, 5 CRO284 
CR4 Diode, 1N4005 CR0284 
CR5 Diode, 1N4005 CR0284 

CR6 Diode, 1014005 CR0284 
CR7 Diode, 1N4005 CR0284 
CR8 Diode, 1114005 CR0284 
CR9 Diode, 1N4005 CR0284 
СВ10 Diode, 1М4151 CRO150 

1,1 Inductor, COONH 205 10166 

L2 Inductor 180908 2 L0166 

Q1 Transistor, 2N4921 Q0267 

Q2 Transistor, 2N3906 Q0248 

Q3 Transistor, 2N3906 Q0248 

04 Transistor, 2N4921 Q0267 

Q5 Transistor, 2N3906 Q0248 

Q6 Transistor, 2N3906 Q0248 

Q7 Transistor, 2N4921 Q0267 
08 Transistor, 2N3565 00237 

Q9 Transistor, 2N5190 Q0281 
010 Transistor, 2N3646 Q0218 

011 Transistor г Q0267 

Rl Resistor, 4.7K, 1/4W,. 5% R0892 

R2 Resistor VAR», ПК R2390 

R3 Resistor, 4.7K, 1/4W, 5$ R0892 

R4 Resistor, VAR., 10K R2383 

R5 Resistor, LOR, 1/4W, 5% R0766 
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A PONER SUPRE ۲۰۸۰۰۰۱۰۹۰۱۹۱۶۰۰ )66 а 

SD 
КЕЕ DESCRIPTION PART NO. 

R6 Resistor, 3.3K, 1/4W,. 5% RO742 

R7 Resistor, 6.8K, 1/4W, 5% R0696 

R8 Resistor, 10K, 1/4W, 5% R0766 

R9 Resistor, 6.8K, 1/4W, 5% R0696 

R10 Resistor, 3.3K, L/4W, 5$ R0742 

211 Resistor, 2.2K; 1/2W,. 5% 20794 
R42 Resistor, 4.7K,.1/4W, 5% R0892 

RL3 Resistor, VAR., ІК R2390 

R14 Resistor, 4./K, 1/4W, 5% R0892 

RIS Resistor, 1.5K, 1/4W, 5$ R0783 

R16 Resistor, 10K, 1/4W, 5% 20766 

R17 Resistor, VAR., 1K R2390 

R18 Resistor, 5.1K, 1/4W, 5% R069 3 

R19 Resistor, 4.7K, 1/4W, 5% R0892 

R20 Resistor, З.З3К, 17AW 5% R0742 

R21 Resistor, 6.8K, 1748, 5% R0696 

R22 Resistor, 33K, 1/4W, 5% R0780 

Ua Integrated Circuit, 1723С 25756 
02 Integrated: )7 76 25756 
U3 Integrated Circuit, CASOLS 25720 
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A2 ， SHIELD BOARD ASSEMBLY, C39448R2 
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PARTS LISTھ2"  

SD 
КЕП” DESCRIPTION PART NO. 

A2 Shield P.C. Assembly C39448R2 
A2 Shield Schematic P/O D39100R3 

S1 Switch, Pushbutton, 7 STA W/Buttons $0392 

52 Switch, Pushbutton, 7 STA W/Buttons 50892 

53 Switch, Pushbutton, 7 STA W/Buttons S0392 

54 Switch, Pushbutton, 7 STA W/Buttons S0392 

55 Switch, Pushbutton, 7 STA W/Buttons 50392 

56 Switch, Pushbutton, 7 STA W/Buttons 50392 

57 бул cch, BUSABUEEORN, U SD AS W/BUEEONS 8 2 
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A3 READOUT BOARD PARTS LIST 

SD 
ШЕ DESCRIPTION PART NO. 

A3 Readout Board P.C. Assembly D39000R2 
A3 Readout Board Schematic D33997R4 

Са Capacitor, ١ , 100V C0556 
с Capacitor, ,0luF, TOON C0556 
сЗ Capacitor, 701 С0881 

C4 Cabacitor 00542, 00325 

ES Capacitor, 4.7yF C0406 

C6 Capacitor, .005uF, 150V C0325 
67 Capacitor, «Оше, 12V, DISe C0672 

C8 8398626077297: 05| 0 120 DISC C0672 

C9 Capacitors... ٣ى C0556 

CLO Capacitor, ӨЗЕГІМ DISE C0672 

(2171 Capacitor, нае су 01-6 C0672 

С12 Сарасатовт 0560 су Disc C0672 
СЗ Capacitor, .05:Е, 12V, Dise C0672 

C14 Gapacitor,, OSM, 12V, фес C0672 
(CAES) 62802-20709272 C0672 

C16 Capacitor, 06051: ме DISE C0672 

СВІ Diode, 104151 CR0150 

CR2 Diode, 1N4151 CR0150 
CR3 Diode, 1N4151 CR0150 
CR4 Diode, 1N4151 CRO150 

71 Connector РС, 9ٰ AVID 09060800 
3p Connector, Post, AMP 61067-1 E0318 

J3 Connector, Post, AMP 61067-1 E0318 

J4 Connector, Post, AMP 61067-1 E0318 

J5 Connector, Post, AMP 61067-1 E0318 

J6 Connector, Socket, сут тетт X0184 

Tal Tndueter, 27.080 L0067 

Ql Transistor, 2N3646 Q0218 

Q2 Transistor, 2N3646 00218 

Q3 Transistor, 2N3646 Q0218 

04 Transistor, 253646 00218 

05 Transistor, 6 00218 

06 Transistor, 2N3646 Q0218 
Q7 Transistor, 2N3646 00218 

98 Transistor, 253646 Q0218 

Q9 Transistor, 2N3904 Q0247 

Q10 Transistor, 2N3904 2 Q0247 
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АЗ READOUT BOARD PARTS LIST (Cont'd) 

SD 
БЕРЕ DESCRIPTION PART NO. 

011 Transistor, 2N3646 Q0218 

002 Transistor, 2N3646 00218 

ors Transıstor, 2N4870 Q0266 
014 Transistor, 253646 00218 

015 Transistor, 253904 00247 

016 Transistor, 253646 00218 

Rl Resistor, Lh, 124 5% R0765 
R2 Resistor, 1.8K, 1/4W, 5$ R0959 
R3 Resistor, 6.ЗК, IVAW, 5% R0696 

R4 Resistor, 4709, 1/4W, 5% R1044 

R5 Resistor, 1.2: 1/4W, 5% 20809 

R6 Resistor, 479, 1/4W, 5% R0743 
R7 Resistor, 680%, 1/4W, 5% R1234 

R8 Resistor, 4700, 1/4W, 5% R1044 
R9 Resistor, 47007 1/4W 5% R1044 

R10 Resistor, 4.7K, 1/8W,. 5$ RSS 

БАП Resistor, Factory Selected RXXXX 

R12 Not Used 

R13 Not Used 

R14 Not Used 

R15 Resistor, А 7K ЛИ EDS R0892 

R16 Resistor, ІК, 1/4W, 5% 20765 

158 07) Resistor, 1009, 1/4W, 53 R0966 

R18 Resistor, 1K, 1/4W, 5% Е0765 

R19 Resistor, 1002, 1/4W, 5$ R0966 

R20 Resistor, 4.7K, 1/8W, 53 09 

R21 ۶7865375 0092717٥ В0809 

R22 Resistor, 4700, 1/8W, 5% R1451 
R23 Resistor, 4.7K, 1/8W, 5% RITOS 

R24 Resistor, 4.7K, 1/8W, 5% TID 

R25 Resistor,, 1.5K; 178W, 52 R2463 

R26 Resistor, 4.7K, 1/8W, 5% R1733 

R27 Resistor, 4.752 ЗМ, 55 R1733 

R28 Resistor, 4.7K, ЗМ, 5% 122 7 33 

R29 ` Resistor, 470, 178W, 5% R1449 
R30 Resistor, 2200, 1/8W, 5% R1743 

R31 Resistor, LOK, 1780: oS. R1437 
R32 Resistor., 4./K, 178W, 25% R1733 

R33 Resistor,. 10K, 1/8W, 5% R1437 
R34 Resister 99 17 2w 5% R0662 

R35 Resistor, 22К IAW 5z R0768 
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A3 RE 

DESCRIPTIO 

Resistor, 
Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Integrated 
Integrated 
Integrated 

Integrated 
Integrated 

Integrated 
Integrated 
Integrated 
Integrated 
Integrated 

Integrated 
Integrated 
Integrated 

Integrated 
Integrated 

Integrated 
Integrated 
Integrated 
Integrated 
Integrated 

Integrated 

Integrated 

Integrated 
Integrated 
Integrated 

Integrated 
Integrated 
Integrated 

Integrated 

Integrated 

6053/3-11-70 

ADOUT BOA 

N 

lOK, 1/4W, 
lOK, 1/4W, 
lOK, 1/4W, 

ток, 1/4W, 
lOK, 1/4W, 

10K, 1/4W, 
lOK, 1/4W, 
10K, 1/4W, 
10K, 1/4W, 
2200; 1/84, 

еее 

60۸762007 

6116 t 

6777721007 

607610277 

CTE CUE, 

Стене. 

EITEULEY 

607721032027 

Circuit, 

 تانكا 23772

(Sg mad 

Сая ана а? 

(пала Еј 

ае ае 

(белін 7 

Сг БЕ 

стена ке 

607/7010102 е? 

(Се ОЕ 

Cireuit, 

Соне. 

62006600 e 

Go OUI 

63016036 

QI UT) 

СтесС, 

Салат: 

(Gane 

Стресът 

203 

RD PARTS LIST (Cont'd) 

ол OF Ол (л (л 

оо ае 

оо об әс 

Ол Олз Ол (л 

UI оо o9 ос ос 5 

SN74151N 
SN7090N 
SN7090N 
SN7090N 
SN7090N 

SN7690N 
SN7090N 
SN7090N 
SN74151N 
SN15846 

SN15846 
SN15846 
SN15846 
SN15846 
874 7 

SN7473N 
SN15846 
SN15837N 
SN7430N 
SN8281A 

81 1A 
SN15846 
SN7090N 
SN15837N 
SN15846 

SN7493N 
SN7493N 
SN7473N 

SN7441N 
SN7473N 



6-16 

A3 READOUT BOARD PARTS LIST (Cont'd) 

DESCRIPTION 

Integrated 
Integrated 
Integrated 
Integrated 
Integrated 

Integrated 
Integrated 
Integrated 

Integrated 
Integrated 

Integrated 

Integrated 
Integrated 
Integrated 
Integrated 

Integrated 

Integrated 

Integrated 
Integrated 

Integrated 

Integrated 
Integrated 
Integrated 
Integrated 
Integrated 

Integrated 

Circus, 
Circuit, 
Circuit, 
2000, 

(Cer 

@ 6601106 , 
СС, 

51026100 Е 
elreuit, 

Өлер b 

CON OU 
60200:6037 

(Са ева е 

607760077 

(Є (ее 

Сааса = 

Слесца си 

611001 

Cure, 
(gos ету 

Cure te 

СЇХО ШЕ, 
8776103727 
CILCULE, 

CLEGULE» 

670700 

SN7441N 
SN7075N 
SN7441N 
SN7075N 
SN7490N 

SN7441N 
SN7075N 
SN7090N 
SN7441N 
SN7075N 

SN7090N 
SN7441N 
SN7075N 
SN7090N 
SN7441N 

SN7075N 

SN7090N 
SN7441N 
SN7075N 
SN7090N 

SN7441N 
SN7075N 
SN7090N 
SN7441N 
SN7075N 

SN7090N 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Readout, 

Readout, 

Readout, 

Readout, 

Readout, 

Readout, 
Readout, 

Readout, 

Readout, 

NL5859S 
NL5859S 
NL5859S 
NL5859S 
NL5859S 

NL5859S 
NL5859S 
NL5859S 
NL5859S 

Integrated 
Integrated 
Integrated 

Integrated 
Integrated 

 00ج 61

Сїтсинлс 

6 6 

6002 

Circuit 

Socket, 

Socket, 

Socket, 

Socket, 
Socket, N -1 00ەل ~  

Term 

Term 

Term 

Term 

Term 

SD 
PART NO. 

19707 
25731 
ШОО 
25731 
ДОД 

19707 
25731 
25732 
19707 
25/31 

25732 
19707 
25731 
2 SZ 
0 70 7 

25131 
25782 
ШӨ 07 
251 
25752 

19707 
25731 
25732 
19707 
 2ئ 11

252 

№0134 
VOS 
У0131 
NOT 
VOTI 

vol3l 
VOLS 
V0131 
V0131 

X0185 
X0184 
X0184 
X0184 
X0184 
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 ت

XU6 

XU7 

XU8 

XU9 

XU10 

xull 
5012 

 ھ76
Х014 

 اق

XU16 
КШ? 

Х018 

XU19 

XU20 

XU21 
XU22 
XU23 
XU24 
XU25 

XU26 
XU27 

XU28 

XU29 

XU30 

XU31 

2052 
XU33 
XU34 

Х135 

XU36 
XU37 

XU38 

XU39 

XU40 

XU41 
XU42 
XU43 
XU44 
XU45 

۸3 READOUT BOARD PARTS 

DESCRIPTION 

Integrated 

Integrated 

Integrated 

Integrated 

Integrated 

Integrated 

Integrated 
Integrated 
Integrated 

Integrated 

Integrated 
Integrated 
Integrated 
Integrated 

Integrated 

Integrated 
Integrated 
Integrated 
Integrated 
Integrated 

Integrated 

Integrated 
Integrated 

Integrated 
Integrated 

Integrated 

Integrated 
Integrated 
Integrated 

Integrated 

Integrated 
Integrated 
Integrated 
Integrated 

Integrated 

Integrated 
Integrated 
Integrated 
Integrated 
Integrated 

6053/3-11-70 

лае Ще 

20225 
Circuit 

8 ice 

(Са јели те 

Cg Tq cua 

Фа pease 
таео 

@Л ааз 

(Се 

60۱27202 

Фа есе 

CIECIE 

Стена Е 

61۰12610002 

CI ECU E 
CAI ent 

Cac 

свое 

(CO се EE 

CIE 02106 

CIRCE E 

CEE ab qe 

СТ pou 

6 1 ali 

69 Е 

CIF CULE 

00 6 

(Cam cus 

Circuit 

(expe كاج 

808 

CALCULE 

СЛ е 

CLF 6 

c cast 

Сакеца Е 

(ra cut 

(Cr ел9 
Сиа 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 
Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

оо со ~ со CO -1 CO 00 CO CO SOON ~] ل аці ت ل а Y YI Y حل ہت JINN N NI - 00 ~ ~ Y 

СО N со OO N 

1151 (Соп а) 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

SD 
PART NO. 

X0184 
X0184 
X0184 
X0185 
X0184 

X0184 
X0184 
X0184 
X0184 
X0184 

Х0184 
Х0184 
Х0184 
Х0184 
Х0184 

Х0184 
Х0184 
Х0184 
Х0184 
Х0184 

Х0184 
Х0184 
Х0184 
Х0185 
Х0184 

Х0185 
Х0185 
Х0185 
Х0185 
Х0184 

Х0185 
Х0185 
Х0184 
Х0185 
Х0185 

Х0184 
Х0185 
Х0185 
Х0184 
Х0185 
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A3 READOUT BOARD PARTS 

DESCRIPTION 

Integrated 
Integrated 

Integrated 

Integrated 
Integrated 

Integrated 
Integrated 
Integrated 

Integrated 
Integrated 

Integrated 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Tube, 

Circurt 

Circuit 

Cavour 

Circuit 

Circuit 

гае е 

CHEQUIA 
600 6 

0 ۴ 
C (едзе, 

Circuit 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

Socket, 

RTS-44 
RTS-44 
RTS-44 

RTS-44 

RTS-44 

RTS-44 
RTS-44 
RTS-44 

RTS-44 

мі CO 00 -1 CO 

со со J CO CO 

хі 

LIST (Cont'd) 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

Term 

SD 
PART NO. 

X0185 
Х0184 
20185 
ХО185 
X0184 

X0185 
X0185 
X0184 
X0185 
X0185 

X0184 

200179 
20179 
X0179 
Х0179 
20.179 

Х0179 
Х0179 
ZOO 
Х0179 
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A4 200MHz AMP & DECADE PARTS LIST 

SD 
REFS DESCRIPTION PART NO. 

200MHz Amp & Decade P.C. Assembly D39098R5 
200MHz Amp & Decade Schematic D39095R4 

cul Capacitor, КҮН ЗЫЛ 6 C0879 
C2 Capacitor, ШЕ) 25V DISC C0879 
ES сарасі ворчасці PSM EDISE C0879 
¢4 сарас 08 ome 02000180 C0556 
C5 Capacitor, 10рЕ, 500V, DM C0527 

сб Capacitor, 100pF, 500V, DM C0536 
e Capacitor, 470pF, 300V, DM C0542 
¢8 Capacitor, 470pF, 300V, DM C0542 
C9 Capacitor, 100pF, 500V, DM C0536 
сто Capacitor КЕСА е 000 We C0556 

CLI 63036760 Disc C0556 
@ 2 Capacitor, MOSIR LAV DISC (0672 
CES Capacitor; ПИР ASV, Disc C0879 
С14 Capacitor, ie OSURAN 6 C0672 
ciis Сарасісот О0о тоу Disc C0660 

C16 Capacitor, 205 . мос С0672 
©7 636392075677۰۰۰ 057۱۱۷2۰۸۰۱۱0062 C0672 
C18 63696 ا0ک 027۱05000۱۷9۱006 е C0672 
CILE Capacitor, ни 2 БЕС С0661 
C20 Capacitor ШЕ LOW Disc C0661 

221 Capacitor, ПИЕРО Base C0661 
022 Capacitor, COLNE TOO DIESE C0556 
C28 Capacitor SOSUR 020 ршве C0672 
C24 Capacitor, UME, TOV, 0066 C0661 
225 Capacitor, ۰)۲) C0672 

C26 Capacıtor, IME, 2 DISE C0879 
C27 Capacitor, 2005 ¥0: РОМ Въвс 20325 
C28 Capacitor, «Отв, 100%, Disc C0556 
C29 Capacitor, UME, оў Disc C0661 
C30 6362-769-2770722 C0672 

СЗЯ Capacitor). Obi, 121 Бе C0672 

C32 Capacitor, MUSEE Рур ве C0672 
685 Capacitor, COLE, ОО рас C0556 

C34 Capacitor Ози UAV, DISC | C0672 
C35 Capacitor AOSE У DISE C0672 

6-22 6053/3-11-70 



A4 200MHz AMP & DECADE PARTS LIST (Cont'd) 

SD 
КЕБЕ DESCRIPTION PART NO. 

036 Capacitor... дар LOO, Dise С0556 

(37 Capacitor, ۱۷۹ DISC COG 72 
CIB Capacitor, ۰۰0٤۹ С06:72 
(239 барас ок 0510 12, DESC 60672 

C40 236-16300770 22077 Ризе ©2 

C41 839096677060077۰ DISC C0672 
C42 Capacitor, 0 ۹ب٤ C0672 
C43 Capacitor, ва бон 1020 Disc 20672 
C44 Capac гот ۱ ۶۶ص C0672 
C45 Capacitor, 10510 12V, DISE 20552 

C46 Capaci torp 12 202ص 
C47 Capacitor, =. 0571807۹۷217۲006 ت C0672 
C48 Capacitor, Selected Схххх 

C49 Capacitor, Selected CXXXX 

CR Diode, 1N747A CR5005 
CR2 Not Used 
CR3 Not Used 

CR4 Not Used 

CR5 Not Used 

CR6 Diode, 1N4151 CR0150 

21 Integrated Circuit Socket, 14 Pin X0186 
J2 Integrated Circuit Socket, 14 Pin X0186 
J3 Connector, Post, AMP 61067-1 E0318 
J4 Connector, Post, AMP 61067-1 E0318 

Kl Relay, Printact #12BP3G Кхххх 

Ll Tnductor, Тоон L0073 

L2 106102 LOOMH L0073 

L3 Inductor, 27H L0076 
L4 осе сок 1 06TH 10158 

5 inductor, 653 10158 

L6 10108-022 0 81 LO158 

L7 Toductor ОСЕ L0158 

Ql Transistor, 2N3646 Q0218 

Q2 Transistor, 40673 Q0297 
Q3 Transistor, 2N5179 Q0269 

Q4 Transistor, 2N3646 Q0218 
Q5 Transistor, 2N5179 Q0269 

6053/3-11-70 6-23 



A4 200MHz AMP & DECADE PARTS LIST (Cont'd) 

SD 
RES DESCRIPTION PART NO. 

06 Transistor, 2N5179 00269 

07 Transistor, 2N5179 Q0269 

Q8 Transistor, 708 Q0269 

99 Transistor, 2N5179 Q0269 

010 Transistor, 2N5179 Q0269 

QUT Transistor, 205179 00269 

012 Transistor, 09 00269 
QUIS Transistor, 2N3646 Q0218 
014 Transistor, 253640 00178 

015 Transistor, 2N3640 Q0178 

016 Transistor, 253646 00218 

Od Transistor, 2N3645 Q0215 

Q18 Transistor, 2N3646 Q0 218 

Rl Resistor, 220 4W 5% R1436 
R2 Resistor, 100K, 1/4W, 5$ R0741 
R3 Resistor, 1200, 1/4W, 5% R1461 
R4 Resistor, 1М0, 1/4W, 5% R0692 
R5 Resistor, 10K, 1/4W, 5$ R0766 

R6 Resistor, 1202, 1/4W, 5$ R1461 

R7 Resistor, 2200, 1/4W, 5% R0760 
R8 Resistor, 1002, 1/4W, 5$ R0966 
R9 Resistor, 4.7K, 1/4W, 5$ R0892 
R10 Resistor, 2200, 1/4W, 5$ R0760 

R11 Resistor, 8202, 1/4W, 5% R0762 
RIZ Resistor, 100, 1/4W, 5% R0739 
RLS Resistor, 472, 1/4W, 5% R0743 
R14 Resistor, 3300, ) ۷ 5% R0662 
R15 Resistor, 6800, 1/4W, 5% R1234 

R16 Resistor, 2700, 1/4W, 5% 20694 
217 Resistor, 3602, 1/4W, 5% REST 
R18 Resistor, 7 25% RI550 
R19 Resistor, 472, 1/4W, 5$ R0743 
R20 Resistor, 5600, 1/4W, 5$ R0819 

R21 Resistor, 1500591 ама 5% R0983 
R22 Resistor, 337, 12248 5% R1550 

R23 Resistor, 6800, 1/4W, 5$ R1234 
R24 Resistor, 1500, 1/3W, 5% R0983 
R25 Resistor, 39007 ПУЛИ, 52% 20880 

6-24 6053/3-11-70 
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A4 200МН2 AMP 8 DECADE PARTS LIST (Cont'd) 

REF, DESCRIPTION 

R26 Resistor, 100K, 1/4W, 5% 

R27 Resistor, 220, 178 5% 

R28 Resistor, 560, 1/4W, 5% 

R29 Resistor, 3600, 1/4W, 5$ 

R30 Resistor, 1000, 174W, 5$ 

БАТ Resistor, 220, 1/8W, 5% 

R32 Resistor, 3909, 1/4W, 5% 

R33 Resistor, 3900, 1/4W, 5% 

R34 Resistor, 2.2K I74W 5% 

R35 Resister, 2.2K, 1/4W, 5% 

R36 Resistor, lL 2 174W, 5% 
R37 Resistor, 1.2K, 1/4W, 5% 

R38 Resistor, 5602, 1/4W, 55 

R39 Resistor, 910K, 1/4W, 5$ 
R40 Resistor, 2100: ШАМ 5% 

R41 Resistor, 2700, 1/4W, 5% 
R42 Resistor, 2709, 1/4W, 5% 
R43 Resistor, 2702, 1/4W, 5% 

R44 Resistor, 8200, 1/4W, 5% 
R45 Resistor, 100¥, 1/4W, 5% 

R46 Resistor, LOK, l1/4W, 5% 

R47 Resistor, 10К, Potentiometer, CTS 340 
R48 Resistor, 2.2K, 1/4W, 5% 

R49 Resistor, 3K, 1/4W, 5% 

R50 Resistor, 5K, Potentiometer, CTS 340 

RS Resistor, 100K, 1/4W, 5% 

R52 Resistor, 8202, 1/4W, 5$ 
R53 Resistor, 33K, 1/4W,. 5% 
R54 Resistor, 33K, 1/4W, 5$ 
R55 Resistor, 47K, 1/4W, 5$ 

R56 Resistor, 47K, 1/4W, 5$ 
R57 Resistor, 4.7K, 174W, 55 

R58 Resistor, 22K, 1/4W, 55 

R59 Resistor, 562, 1/4W,. 5% 
R60 es e Een 11 7757 

R61 Resistor, 4.7K, 1/4W, 5% 

R62 Resistor, 479, 1/4W, 5% 

Ul Integrated Circuit, MC1439G 
U2 Integrated Circuit, MCl026 

6053/3-11-70 

SD 
PART NO. 

R0741 
R1448 
RESSA 
RESTA 
R0966 

R1448 
R0880 
К0880 
R0794 
R0794 

R0809 
R0809 
R0819 
казе 

R0694 

R0694 
R0694 
R0694 
R0762 
R0741 

R0766 
R2383 
R0794 
0| 
R2187 

R0741 
R0762 
R0780 
R0780 
R0777 

R0777 
R0892 
R0768 
R1554 
R0742 

R0892 
R0743 

25729 



A4 200MHz AMP & DECADE PARTS LIST (Cont'd) 

DESCRIPTION 

Integrated 

Integrated 
Integrated 
Integrated 

Integrated 

Capacitor, 
Сарастсох у 
Capacitor, 

Transistor, 

Resistor, ЭШОК, 

Resistor, 2 

Resistor, l 

Съкса Е: 

687 Е, 
CEI HEEE, 
СС, 
6307000207 

SPE, 

100рЕ, 
ЗЗрЕ, 

253640 

29, 

00K, 
Resistor, 390, 

Not Used 

Transistor 

Transistor 

Not Used 

Transistor 

Transistor 

Transistor 

Transistor 
Transistor 

Transistor 

Transistor 

Transistor 
Not Used 

Not Used 

Not Used 

Not Used 

Transistor 

Pad 

Pad 

Pad 

Pad 

Pad 

Pad 

Pad 

Pad 

Pad 

Pad 

Pad 

MC1670L 
MC1027P 
MC1027P 
MELO2Z7P 
МС1039 

500V, DM 
500V, DM 

500V 

1/4W, 5% 
1/4W, 5% 
1/4W, 5% 

1/8W, 5% 

SD 
PART NO. 

25765 
25719 
25719 
25719 

С0528 
С0536 
(20875 

00178 

R2312 
R1436 
20741 
21829 

H1838 
H1838 

H1838 

H1838 
H1838 
H1838 
H1838 
H1838 

H1838 
H1838 

H0515 

6053/3-11-70 
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DESCRIPTION 

BARTS LIST7ھ ۹  

A5 ACTO P.C. Assembly 
A5 ACTO Schematic 

Capacitor, 
65036156 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 
Capacitar, 
Capacitor 
Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capaci ton; 

Capacitor, 
Capaestor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 

Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 

Capacltor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

ON 
:005 ۶ ۹7 
ЗЗРЕ 

150рЕ 
КОН, 100 

“Оби ти М 
150pF 
„ОТНЕ, 100% 
lum, 25у 
Laer, 7 

OS 28 
. 040¥ Tant 
TS +۶ 
1599055 9$ 
Ји 5\/ 

 ء7 7
 “ھ77

«ОЭрЕ LAV 
82pF 
15 O 

«Об А 71 
«ОДЕ TOON 
SOO 71 
700000090 LKV 
«ОБЕ ۸ 

„ОБЩЕ, 12V 
.OluF, 100V 
.O5uF, 12V 

  12Vءھ
.05uF, 12V 

SD 
PART NO. 

@ 8 090 
039087 

C0237 
€0325 
205341 
С0537 
©0556 

C0672 
С0587 
(20556 
C0879 
C0879 

C0735 
C0700 
C1146 
C1146 
C0879 

C0672 
C0556 
C067 2 
с0555 
0089 

C0672 
C0556 
20235 
20235 
©0672 

C0672 
C0556 
C0672 
C0672 
C0672 

€0537 
©0537 
C0672 
C0661 
C1145 

6053/3-11-70 



A5 ACTO 

DESCRIPTION 

Capacitor, 
Сабрас олу 

Capaca tor, 

6809606 

Not Used 

Not Used 

Capacitor, 

„Ole, 

s d E: 

„ 05111 , 

. 017¥ , 

OST 

Diode, 1N965B 
Diode, 1N4151 

Diode, MV1648 

‘Diode, MV1648 

Diode, TINATSI 

Diode, 1N4151 
Not Used 

Diode, lN4151 

PARTS LIST (Cont! d) 

1007 

12V 
100V 

L2 

Integrated Circuit Socket, 7 Term 

Integrated Circuit Socket, 7 Term 

СС, ТОПЫ 

۸00 Al * 5uH 

Inductor, ШОО Н 

01 6 12 

inducter, 2 

SUE 

 ء8

31060100 ӨГ, o 5 

000 787 

Inductor,' 2 7 uH 

Inductor. ` 1 

Transistor, 

Transistor, 

Transistor, 

Transistor, 

Transistor, 

Not Used 

Not Used 

Transistor, 

Transistor, 

Transistor, 

Transistor, 

6053/3-11-70 

2N3646 
2N3646 
2N3565 
2N3646 
2N3646 

2N3565 
2N3565 
2N3565 

2N4342 

50 
PART 0 

C0556 
00661 
C0672 
C0556 

C0672 

009 
"0000 
сковао 
0 
"00 0 

CEROS O 

(0 0 

X0184 
X0184 

10353 
10164 
10156 
10165 
10165 

10163 
10163 
10165 
10156 

00218 
00218 
00237 
00213 
00218 

00237 
00257 

00237 

00243 



AE ACTO PARTS CIST (Cont'd) 

SD 
ВЕКЕ DESCRIP TON PART NO. 

RTI Not Used 

R2 Resistor i roK ASNES R1456 
R3 Resistor, 27k ۷ 5% R2432 
R4 Resistor, 820, ЗИ R1745 
R5 Resistor, 820222 а 55 R2462 

R6 ۶7653-56907 7۰۷۰270000 5% R2432 
R7 Resistor, 1K, 1/8W, 5$ R1453 

R8 Resistor, 1K, 1/8W, 5% R1453 

R9 Resistor, 220K 7+775 R2567 
R10 Resistor, 100K, 1/8W, 5% R2465 

R11 Resistor, 10K, 1/8W, 5% R1437 
R12 Resistor, 2:2К, 178М) 5% ^ R1476 
R13 Resistor, 47K, 1/8W, 5$ R1433 
R14 Resistor, 10K, 1/8W, 5$ R1437 
R15 Resistor, ۷۷٣۶ R1742 

R16 Resistor, 1002, 1/8W, 5$ j BAA 
R17 Resistor, 4.7K, 1/8W, 5% R1733 
R18 Resistor, 47K, 1/8W, 5% R1433 
R19 ResiStor, 7 ۹۹+۶٣۴ R1476 
R20 Resistor, 2,2K, 1.ВИ, 5% R1476 

R21 Resistor, 4702, 1/8W, 5$ R1451 
R22 Resistor, 4700, 1/8W, 5% 0 
R23 Resistor, 100%, 1/8W, 5% R1441 
R24 Resistor, VAR. 2۶ R2187 
R25 Not Used 

R26 Resistor, 10K, 1/8W, 5$ R1437 
R27 Resistor, 4700, 1/8W, 5$ R1451 

R28 Resistor, 4.7K, 1/8W, 5% R1733 

R29 Resistor, 5.6K, 1/8W, 5% R1458 

R30 Resistor, 8200, 1/3W, 5% R2462 

R31 Resistor, 8200, 1/8W, 5% R2462 

R32 Resistor, 3.3K, 1/4W, 5% R0742 

R33 Resistor, ۶۷۶۶۵۶ R1438 

R34 Resistor, IMO, 1/8W, 5% R2371 

R35 Resistor, 1М0, 1/8W, 5% 270 

R36 Resistor, 49) 5% R1743 

R37 Not Used 

R38 Not Used 
R39 Resistor, 6.8К, 117 93 R1459 
R40 Not Used 

65132 ~ 6053/3-11-70 



DESCRIPTION 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 
Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Integrated Circuit, MC1439G 
Integrated Circuit, CA3026 
Integrated Circuit, CA3028A 

6053/3-11-70 

6.8K, 
2209, 
3903 
5602, 
2209, 

220%, 

59 

5600, 

120%, 

1200; 

22097, 
220%, 
390827, 
2 

5 
5 

1/8W, 5% 
5 
5 

AS ACTO "PARTS LAST (Cont а) 

1/8W, 
1/8W, 

1/8W, 
1/8W, 

1/8W, 5$ 

1/8W, 5$ 
1/8W, 5$ 

1/8W, 5$ 

L/8W, 5$ 

1/8W, 5% 

1/8W, 5% 

1/8W, 5% 

ДИВИ, 5% 
12K, 178¥. 55 

499K, 1/8W, 1% 

SD 
PART NO. 

R1459 
R1743 
51829 
R1452 
R1743 

R1743 
R1829 
R1452 
R2459 
R2459 

R1743 
R1743 
R1444 
R1476 
R2464 

R2372 

25729 
25724 
25702 



Аб, MIXER 0-6. ASSEMBLY, 6332186 
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A6, MIXER FINAL ASSEMBLY, C33351B 
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DESCRIPTIO 

Mixer P.C. 

A6 MIXER PARTS LIST 

N 

Assembly 
Mixer Schematic 

Capacitor, 
Capacitor; 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 

Capacitor, 

Capacitor, 

Capacitor, 

63046131665 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 

SDE Coala 
БОК) Chip 

 ء75
8-7 
SDE, р 

ORTE, TOON, DISE 
2003 cu Disc (Chip) 
ОЕ, LOOV, Disc 

. 01¥, TOOL, se 
56pF, 500V, DM 

56pF, 500V, DM 
Обе ISON, DISC 

OME TOON, пасе 
MELON 08456 
OSE OV, Disc 

180pF, 500V, DM 
„ОБЕМ 0156 
ОБЕ, LAN DESC 
ІШЕ, 10V, Disc 
1009 TANE 

:05 1. 2 а DISC 

Diode, 5504 
Diode, 4 

Diode, D55 

Diode, D55 

Diode, D55 

04 
04 
04 

Diode, HPA 5082-2800 
Diode, 1N4 

Diode, 1N4 

LSI 
151 

Transistor, 2N3958 
Transistor, 2N5459 
Trans 8 EOE 

Resistor, 
Resistor, 
Resistor, 
Resistor, 

Resistor, 

6053/3-11-70 

; SBD Spee 33292 

500, chip 
0 6 
6 776 
500, Chip 
006 MF 

SD 
PART NO. 

CSS 2 
6279556 

С1187 
6117 
5 
21189 
(:1:1:8:7 

С0556 
03287080 
С0556 
С0556 
С0882 

С0882 
05 
C0556 
C0661 
COGHZ 

©5 
C0672 
C0672 
C0661 
C0524 
C0672 

CR0358 
CR0358 
CR0358 
CR0358 
CR0358 

CR0363 
CR0150 
CR0150 

26015100 
Q0264 
33392 

R2494 
R2494 
R2494 
R2494 
R2421 



A6 MIXER PARTS LIST (Cont'd) 

DESCRIPTION 

Resistor, 
Resistor, 

Resistor, 
Resistor, 

Resistor, 

Resistor, 
Resistor, 
Resistor, 

Resistor, 

Resistor, 

Resistor, 
Resistor, 
Resistor, 

Not Used 
Resistor, 

Resistor, 
Resistor, 

Resistor, 

Resistor, 
Resistor, 

Resistor, 
Resistor, 
Resistor, 

Resistor, 
Resistor, 

Resistor, 
Resistor, 

Resistor, 
Resistor, 
Resistor, 

Resistor, 

Resistor, 

Resistor, 
Resistor, 

Resistor, 

Resistor, 

Resistor, 
Resistor, 

150¥ LE, 
170¥: 1⁄4, Те, 
SOR ҒАЛЫ та 
50 , Chip 
560K, 1/8W, 58 

1M, 1/8W, 5$ 
10K, 1/8W, 5% 
2 5 
27K, 1/811 5% 
2 75 

DIR 2 ¥ 

MF 

MF 

MF 

5K, Potentiometer 
820%, ٥ 

2:25, ۹ ۷۹۷۹۶ 

2:2 Low, 5% 
330K, 1/8W, 5$ 
1K, 1/8W, 5$ 
2.4K, 1/8W, 53 
2.7K IAS 5% 

1K, 1/8W, 59 
IK, 1⁄88, 5% 
6.8K, 1/8W, 5$ 
3902, 1/8W, 5$ 
4.17¥, ВИ, 158 

6802, 1/8W, 5% 
3:37, VON 5% 
10K, 1/8W, 5% 
ТОК, l/8W, 5% 
6.8K, 1/8W, 5% 

1.5K, 1/8W, 5% 
3.3K, 1/8W, 5% 
2.2M, 1/8W, 5% 
7(7, 5% 
100K, 1/8W, 5% 

1K, 1/8W, 5% 
6802, 1/8W, 5% 
4.7K, 1/8W, 5% 

Integrated Circuit, CA3029 
Integrated Circuit, MC1439G 
Integrated Circuit, CA3046 

SD 
PART NO. 

R2421 
R2421 
R2421 
R2494 
R2536 

R1435 
R1437 
R1749 
R2432 
R1749 

R2432 
R2187 
R2462 

R1476 

R1476 
R2535 
R1453 
R2358 
R1749 

R1453 
R1453 
R1459 
R1450 
R1733 

R2461 
R1456 
R1437 
R1437 
R1459 

R2463 
R1456 
R2635 
R1453 
R2465 

R1453 
R2461 
11733 

257577 
25729 
2 2Б 
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ВЕР. 

Cikopi 
©2 
©5 
C104 
C105 

C106 
Ç 1:07 
C108 
64:09 
0 

0 
 ھ2

E118 
C114 
CILS 

C116 

CERIO 
CR102 

L101 
L102 
L103 
L104 

0101 
0102 
0103 
0104 

R101 
R102 
R103 
R104 
R105 

R106 
R107 
R108 

Аб DRIVER AMP PARTS LIST 

DESCRIPTION 

A6 Driver Amp P.C. Assembly 
A6 Driver Amp Schematic 

Capacitor, 
Capacitor, 
Capacitor, 
Capaciter, 
Capacitor, 

Capacitor, 
Capacitor, 
Capaciter, 
Capacitor, 

Capacitor, 

Capacitor, 
Capacitor, 
Capacitor， 
Capacitor, 
Capacitor, 

Capacitor, 

Паје Chip 
23500 CHIP 
560pF, Chip 

ODE Chip 
Т5рЕ chip 

5 Chip 
ОБЩЕ, MAM 
OS ¥ 120 
56pE; 500¥ 
68 5007 

:05 ¥. 020 
05:58 L2V 

TONE, 20V 
ОЗЕ, 12V 
68pF, 5007 

68pF, 500V 

Diode, 1 

Diode, НРО151 

17710106-927 

Inductor; 

inductor, 

Inductor, 

1066 105 

1.21Н, 105 
1008 
1008 

Transistor, 2N3646 
Transistor, 2N3646 
Transistor, 2N3646 
Transistor, 2N3646 

Resistor, 

Resistor, 
Resistor, 
Resistor, 

Resistor, 

Resistor, 
Resistor, 
Resistor, 

до 5.6K, 1/4W, 
5.6K, 1/4W, 
1502, 1/4W, 
2700, 1/40, 
472, 1/4W, 5% 

сл yu U1 (л 

до 

до oo 

470, 1/4W, 5% 
3300, 1⁄4W, 5% 
3300, 1/4, ва 

SD 
PART NO. 

(332210 
С27988С 

ios 
с1163 
©1235 

21163 

21285 
C0672 
C0672 
C0534 
C0635 

20672 
C0672 
€0353 
C0672 
©5 

€0635 

CRO269 
CRO269 

L0073 
L0073 

00218 
00218 
00218 
00218 

R0821 
R0821 
R0983 
R0694 
R0743 

R0743 
R0662 
R0662 

6053/3-11-70 



CHAPTER 7 

STANDARD OPTIONS 

 و ۹70

The Standard Options available for the SD Model 6053/3 Frequency 
Counter are described in the following sections. These are extra 
cost items to tailor your unit for specific application. Non- 
standard Options may be requested and will be described in this 
chapter when applicable. 
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БЕН 

7-4 

OSCILLATOR OPTION PARTS 

DESCRIPTION 

Oscillator P.C. Assembly 
Oscillator Schematic 

Capacitor, 7۴ 
Capacitor, ۶ 

Diode, 1N4005 
Diode, 1N4005 
Diode, 1N4005 
Diode, 1N4005 

Transistor, 2N4921 

Transistor, 2N3646 

Resistor, 5.1K, 1/4W, 55 
Resistor, 27K, 1/4W, 55 
Resistor, 20K, 1/4W, 5% 
Resistor, 6.8K, 1/4W, 5$ 
Resistor, 5.6K, 1/4W, 5% 

Resistor, ІК, 1/4W, 5% 

Resistor, ІК, 1/4W 5% 

Resistor, 5.6K, 1/4W, 55 

Integrated Circuit, 07236 
Integrated Circuit, SN7473N 

LIST 

SD 
PART NO. 

B39487R1 
B39490R1 

C0536 
C0672 

CR0284 
CR0284 
CR0284 
CR0284 

Q0267 
Q0218 

R0693 
R0824 
R0964 
R0696 
R0821 

R0765 
R0765 
R0821 

2 6 
195509 

6053/3-11-70 



DS OPTION 

BCD PIN ASSINGMENTS 

DIGIT DISPLAYED BCD PIN DIGIT DISPLAYED BCD PIN 

0“ 1 1 TOT 1 13 
2 2 2 14 
4 26 4 38 
8 21 8 39 

is T 3 104% 1 15 
2 4 2 16 
4 28 4 40 
8 29 8 41 

TOS 1 5 ANNUNCIATION 

2 6 
4 30 Measurement Unit 1 ЦЕХ 

8 31 2 18 
4 42 

102 її 7 8 43 
2 8 
4 32 Decimal Point 1 19 

8 88 2 20 
4 44 

10 _ Il 9 8 45 
2 10 
4 34 RECORDER CONTROL 

8 35 
+ Reference 25 

102 1 Па - Reference 24 
2 119) Instrument Ground 50 

4 36 Print Command * 48 

8 37 Inhibit Transfer 47 

* Positive-going 15-volt pulse 
(O-volt reference) at end of 

count. 

J4 (BCD OUT) Connector = Amphenol 57-40500 

Mating Connector = Amphenol 57-30500 

GHz 

MHz 

BCDE 

BODL 

6053/3-2-71 7-5 
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КЕР 

BCD ОРИ ۷ 

DESCRIPTION 

BCD Assembly 
BCD Schematic 

Resistor, 

Resistor 

Resistor 
Resistor 

Resistor 

Resistor 

Resistor 

Resistor 

Resistor 

Integrated Circuit, SN15837N 

1K, 1/4W, 

Assembly, 
Assembly, 
Assembly, 

Assembly, 
Assembly, 

Assembly, 

Assembly, 
Assembly, 

55 

SD 
PART NO. 

239119 
0 

20765 

27867 
21867 
27867 
27867 
27867 

27967 
27867 
27867 
25728 

6053/3-11-70 



P OPTION 

REMOTE CONTROL PIN ASSIGNMENTS 

PIN NO. CONTROLS 

Inhibit Reset 
2 Reset (closure to ground will reset instrument 

only when gate is closed.) 
4 FUNCTION "B" 
5 700000 ES 

6 HONG 212): 

8 RESOLUTION "B" 
9 RESOLUTION "C" 
10 RESOLUTION "D" 

12 +5V 
14 Ground 

DESIRED GROUND DESIRED GROUND 
FUNCTION PINS RESOLUTION PINS 

ACTO 466 10 NONE 
АШ ӨЛІ 6 JL 8 

a NONE 10 9 
X10 4 10% 8 9 
x100 5 8 о 
X1000 4 8 5 Jon ото 

102 B. 0, 

75 (REMOTE CONTROL) = Amphenol 57-40140 

Mating Connector = Amphenol 57-30140 

6053/3-2-71 7-9 
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