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Table 7-8. A1 Troubleshooting
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AC AMPLIFIER A7 THEORY

The Ac Amplifier is a low noise, high gain amplifier.
This amplifier receives a low-level signal from A12
RVFR Assembly and provides an ac output proportional
to amplitude and phase of the fundamental frequency
of the input signal. At resonance, the input contains
a large amount of 274 Hz second harmonic and a small
amount of 137 Hz fundamental. The amplified 137 Hz
fundamental is separated from the second harmonic,
amplified, and applied to A8 Phase Detector Assembly.
The 137 Hz output is also routed to A14 Logic Assembly
as one logic input. The 274 Hz second harmonic is
amplified, rectified, and routed to A14 Assembly as an-
other logic input. These logic inputs are two of the
signals which control the CONTINUQOUS OPERATION
lamp on the front panel. The Ac Amplifier also furnishes
PHOTO | and 2ND HARMONIC inputs to the CIRCUIT
CHECK meter.

The input signal, some 137 Hz but mostly 274 Hz at
resonance, couples through J1. Input stage Q1 and Q2
form a low noise differential amplifier which feeds the
push-pull inputs of IC1 that provides high gain. Note
that the input at IC1(2) is ac-shunted to ground by C4.
Thus the ac input to IC1 is single ended while the dc
input is a balanced differential input. In addition, the
feedback from IC1(6) to Q1 base treats ac and dc
separately. This technique results in a preamplifier
circuit that constitutes a transfer impedance; i.e., input
is current and output is voltage. This impedance
amounts to 2 x 107 ohms for ac and 105 ohms for dc.
Thus for a 1 a input signal, the output voitages is 106 x
2x107 = 20 volts. R3 adjusts the input to zero volts dc.
Zeners CR1 and CR2 provide +14.7 volts for IC1. Feed-
back to Q1 base restricts frequency response to approxi-
mately 6 kHz.

There are three IC1 outputs: (1) the twin-T filter con-
necting to Q5 and Q6, (2) the 2nd harmonic adjustment
R19 and, (3) TP2 and the connection through A17(6) to
the PHOTO | position of the CIRCUIT CHECK meter.
The twin-T filter circuit works with Q5 and Q6 to give
sharp rejection to the 274 Hz component of the input
signal. The filtered 137 Hz component is amplified in
IC2 and routed to A8 Phase Detector Assembly. Q8
serves to impedance match the notch filter circuit to
the loop gain control R32. With R32 properly set, the ac
amplifier (Q8, R32, and IC2) gain is about 40 dB.
Zeners Q6 and Q7 provide +9.1 volts for IC2. Dc feed-
back from IC2(6) to 1C2(2) sets IC2 gain.

The signal at 2nd harmonic adjustment R19 (which is
mostly 274 Hz at resonance) is amplified, rectified, and
then dc amplified in the 2nd harmonic detector circuit
for a logic output to A14 Logic Assembly. Q3 and Q7 act
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as forward amplifiers, with Q4 functioning as a feed-
back amplifier. The RC components in Q7 collector
circuit provide frequency compensation. Diodes CR4
and CRS5 provide a rectified dc proportional to the input.
Emitter follower Q9 feeds the 2nd harmonic output to
the A14 Logic Assembly.

A7 MAINTENANCE
NORMAL OPERATION

a. Preamplifier A7Q1, Q2, and IC1 act as a trans-
fer impedance, i.e, this circuit is designed to work from
a current source and deliver a voltage output pro-
portional to the current input. The equivalent transfer
impedance of this preamplifier circuit is 2 x 107 ohms for
ac signals and 105 for dc signals.

b. The notch filter circuit is set to notch out the
second harmonic content of the modulation frequency
(274 Hz).

c. The ac amplifier circuit of Q8 and IC2 has a

"gain of 40 dB adjustable by R32.

d. The second harmonic detector circuit amplifies
and detects the preamplifier output, which is mostly
274 Hz at resonance. The dc output of this circuit
routes to A14 Logic Assembly and to the 2ND HAR-
MONIC position of the CIRCUIT CHECK switch.

OPERATIONAL CHECK

NOTE

This check need only be performed if troubte
is suspected in the A7 Assembly.

a. A guick check of the A7 Assembly can be made
by monitoring the output (yellow lead) with an oscillo-
scope, removing the input cable from A7J1 and, using a
small metal tool, touching the center conductor of A7J1.
The hum signal thus induced will cause a saturated or
clipped signal to appear on the oscilloscope. This manxi-
mum signal output will peg the CIRCUIT CHECK meter
when switched to 2ND HARMONIC.

b. A more precise test can be made by use of the
following procedure.

1) Set up equipment as shown in A7 Test Setup.
Use Micon-to-BNC test cable that is supplied,
for the connection to A7J1.

2) Set oscillator frequency to 137 Hz and output
level to .5 V peak-to-peak.
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A7 Test Setup

HP204C 137THZ
0sc

- ATJI

MOUNTED
IN A
SHIELDED
CAN

3) Connect oscilloscope to A7TP2. Output
should be about 1V peak-to-peak.

4) Connect oscilloscope to A7TP1. Signatl
should be about 0.5 V peak-to-peak.

5) Connect oscilloscope to A7 output (yellow
lead). Signal gain at this point with respect
to the signal level at A7TP1 can be varied
from zero to approximately 100 by R32. With
R32 set for proper loop gain, the A7 output
signal will be roughly 10 to 40 times the sig-
nal at A7TP1.

6) Set CIRCUIT CHECK meter switch to 2ND
HARMONIC. Reduce oscillator output and
allowing for a time lag, note the CIRCUIT
CHECK meter response. Meter should fol-
low oscillator level setting. This procedure
checks the second harmonic detector circuit
of the A7 Assembly.

Model 5065A
Circuit Diagrams, Theory, and Maintenance

7) Remove the test setup and oscilloscope con-
nections. Using the Micon-to-BNC test cable
provided, connect a dc voltmeter to A7J1.
DC voltage at this point should not exceed
+5 mV. Excessive dc voltage at this point
will result in a noisy solar cell (A12 RVFR
Assembly) output. Adjust A7R3 to bring this
voltage below +5 mV if required.

8) Remove test cable and dc voitmeter. Recon-
nect cable from A12 Assembly to A7J1.

TROUBLESHOOTING AND REPAIR

a. If any components in the preamplifier circuit
are replaced, connect a voltmeter to A7Q1 base and
adjust A7R3 for less than 0.5 mV at this point.

b. After any repairs to A7 Assembly, adjust
A7R32 as described in Section 5-30, LOOP GAIN
ADJUSTMENT.

MODULE REPLACEMENT

if the A7 Assembly is replaced with either a repaired
or new Assembly, set A7R3 as described in the pre-
ceeding section TROUBLESHOOTING AND REPAIR.
Also A7R32, the loop gain adjustment, should be ad-
justed as described in Section 5-30, LOOP GAIN
ADJUSTMENT. Perform adjustments outlined in Para-
graphs 5-27 to 5-31.
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Table 7-9. A7 AC Amplifier Assembly Replaceable Parts

fer N Mfr
Refe €NC€ 'HP Part Number Qty Description Mfr Part Number
Designation Code
AT 05065~6010 1 MODULAR ASSY:AC AMPLIFIER 28480 05065-6010
AT7J1 1250-0829 1 CONNECTOR:RF 50~0HM SCREW ON TYPE 98291 50-045-4610
A7 0340-0119 1 INSULATED FEED THRUsTEFLON 98291 FT-SM-023-P20
AT 05065-0032 1 COVER:SIGNAL AMPLIFIER 28480 05065-0032
A7 05065-0033 1 CHASSIS:SIGNAL AMPLIFIER 28480 05065-0033
A7 05065-2024 1 PLATE: END 28480 05065-2024
ATAY 05065-6011 1 BOARD ASSY:SIGNAL AMPLIFIER 28480 05065-6011
AT7AL1C1 0180-0116 1 C:FXD ELECT 6.8 UF 10% 35VDCW 56289 150D685X903582-DYS
ATAlC2 0180-0106 4 C3FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
A7A1C3 0160-0340 2 C:FXD MICA 600 PF 1% 28480 0160-0340
A7A1C4 0180-0291 1 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 150D105X9035A2-0YS
ATALCS 0180-0113 1 C:FXD ELECT TA 100UF +20-15% 30VDCW 56289 1090107C2030T2
ATALC6 0160-0340 C:FXD MICA 600 PF 1% 28480 0160-0340
AT7ALCT 0160-0158 1 C:FXD MY 0.0056 UF 10% 200VDCW 56289 192P56292~PTS
ATALCS 0140-0220 1 C:FXD MICA 200 PF 1% 300VDCW 28480 0140-0220
ATALCYO 0170-0086 1 C:FXD MY 0.22UF 20% S50VDCW 84411 601PE STYLE 3
ATALC10 0180-0197 3 C:FXD ELECT 2.2 UF 10% 20VDCH 56289 150D225X9020A2-DYS
A7AL1C11 0170-0091 2 C:FXD POLY 0.01213 UF 2% 50VDCW 56289 P146504 PYP
A7AlC12 0170-0090 1 C:FXD POLY 0.0252 UF 1% SOVDCHW 56289 P246505 PYP
A7A1C13 0170-0091 C:FXD POLY 0.01213 UF 2% 50VDCW 56289 P146504 PYP
A7A1C14 0180-0160 1 C:FXD ELECT 22 UF 20% 35VDCW 28480 0180-0160
ATAL1C15 0150-0093 1 C:FXD CER 0.01 UF +80-20% 100VDCW 72982 801-K800011
ATAL1Cl6 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 150D225X9020A2-DYS
A7A1C17 0160-0168 1 C:FXD MY 0.1 UF 10% 200VDCW 56289 192P10492-PTS
ATAlCiB 0180-0098 1 C:FXD ELECT 100 UF 20% 20VDCW 56289 150D107X002052~DYS
A7ALC19 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
ATAL1C20 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 1500225X9020A2~-DYS
ATALC21 0180-0106 C:FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
ATAl1C22 0140-0176 1 C:FXD MICA 100 PF 2% 28480 0140-0176
ATAL1C23 0140-0209 1 C:FXD MICA 5.0 PF 10% 28480 0140-0209
ATALC24 0180-0106 C:FXD ELECT 60 UF 20Z 6VDCHW 28480 0180-0106
ATALCR1 1902-3203 2 DIODE BREAKDOWN:SILICON 14.7v 5% 28480 1902-3203
ATAL1CR2 1902-3203 DIODE BREAKDOWN:SILICON 14.7V 5% 28480 1902-3203
ATALCR3 1902-0025 1 DIGDE,BREAKDOWNN:10.0V 5% 400 MW 28480 1902-0025
ATALCR4 1901-0025 2 DIODE:SILICON 100MA/L1V 07263 FD 2387
ATALCRS 1901-0025 DIODE:SILICON 100MA/1V 07263 FD 2387
ATALCRS 1902-3149 2 DIODE BREAKDOWN:9.09V 5% 28480 1902-3149
ATALCR7 1902-3149 DIODE BREAKDOWN:9.09V 5% 28480 1902-3149
ATAlICT 1820-0058 2 IC:LIN. OP. AMP, 15K MIN.{T0-99) 07263 USBTT0939X
A7ALIC2 1820-0058 IC:LIN. OP. AMP. 15K MIN.{T0-99) 07263 US5B770939X
ATA1IQ1 1854-0023 5 TSTR:ST NPN(SELECTED FROM 2N2484) 28480 1854-0023
ATA1Q2 1854-0023 TSTR:SI NPN(SELECTED FROM 2N2484) 28480 1854-0023
ATA1Q3 1854-~0023 TSTR:SI NPNISELECTED FROM 2N2484) 28480 1854~-0023
ATALQ4% 1854-0023 TSTR:SI NPN{SELECTED FROM 2N248%) 28480 1854-0023
ATAlQ5 1854-0003 3 TSTR:SI NPN{SELECTED FROM 2N1711) 28480 1854-0003
ATAL1Q6 1854-0003 TSTR:SI NPN(SELECTED FROM 2N1711) 28480 1854~-0003
ATALQ7 1853-0001 1 TSTR:SI PNP(SELECTED FROM 2N1132) 284380 1853-0001
ATAlQ8 1854-0003 TSTR: ST NPN{SELECTED FROM 2N1T711) 28480 1854~-0003
A7A1IQ9 1854-0023 TSTR:S1 NPNISELECTED FROM 2N2484) 28480 1854-0023
ATA1R1 0757-0965 4 R:FXD FLM 51K OHM 2% 1/8W 28480 0757-0965
ATALR2 0698-3459 2 R:FXD MET FLM 383K OHM 1% 1/8W 284380 0698-3459
ATALR3 2100-1659 1 R:VAR WW SK OHM 10% TYPE P 1w 28480 2100-1659
ATA1RSG 0757-0965 R:FXD FLM 51K DHM 2% 1/8W 28480 0757-0965
ATALIRS 0698-3459 R:FXD MET fFLM 383K OHM 1% 1/8W 28480 0698-3459
ATALRG 0757-0965 R:FXD FLM 51K OHM 2% 1/8W 28480 0757~0965
ATALRT 0757-0903 1 R:FXD MET FLM 130 OHM 2% 1/4W 28480 0757-0903
A7AL1RSB 0757-0915 2 RIFXD FLM 430 OHM 2% 1/8W 28430 0757-0915
ATAL1R9 0757-0915 R3FXD FLM 430 OHM 23 1/8W 28480 0757-0915
ATA1R10 0757-0965 RIFXD FLM 51K DHM 2% 1/8W 28480 0757-0965
ATALR11 0757-0928 2 R:FXD FLM 1.5K OHM 2% 1/8W 28480 0757-0928
ATALR1Z2 0757-0893 2 RIFXD FLM 51 OHM 2% 1/8W 28480 0757-0893
ATALR13 0757-0931 1 R:FXD FLM 2K OHM 2% 1/8W 28480 0757-0931
ATALR14 0757-0199 1 R:FXD MET FLM 21.5K OHM 1% 1/8W 28480 0757-0199
ATALKR1S 0757-0959 1 R:FXD FLM 30K DHM 2% 1/8W 28480 0757-0959
ATAlRLG 0757-0457 2 R:FXD MET FLM 47.5K OHM 1% 1/8W 28480 0757-0457
ATALIR17 0757-0976 3 R:FXD FLM 150K OHM 2% 1/8W 28480 0757-0976
ATAL1RLSB 0757-0976 R:FXD FLM 150K OHM 2% 1/8W 28480 Q757-0976
ATALRY9 2100-1761 1 R:VAR WW 10K OHM 5% TYPE V 1IW 28480 2100-1761
ATAL1R20 0757-0926 1 R:FXD FLM 1.2K OHM 2% 1/8W 28480 0757-0926
ATALR21 2100-1775 1 R:VAR WW 5K OHM 5% TYPE H 1W 28480 2100-1775
ATALRZ2 0757-0948 3 R3FXD FLM 10K OHM 2% 1/8W 28480 0757-0948
ATALR23 0T7T57-0457 R3FXD MET FLM 47.5K OHM 1% 1/8W 28480 0757-0457
ATALR24 0757-0939 1 R:FXD FLM 4.3K OHM 2% 1/8wW 28480 0757-09329
ATALIRZ25 0757-0924 6 R:FXD MET FLM 1K OHM 2% 1/8W 28480 0757-0924
ATAL1R26 C757-0976 R:FXD FLM 150K OHM 22 1/8W 28480 0757-0976

See introduction to this section for ordering information
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Table 7-9. A7 AC Amplifier Assembly Replaceable Parts (Continued)

Reference oo fr
eferenc HP Part Number{ Qty Description M Mfr Part Number

Designation Code

ATALR27 0757-0924 R:FXD MET FLM 1K OHM 2% 1/8W 28480 07570924
ATALR28 0757~-0938 1 R:FXD FLM 3.9K OHM 2% 1/8W 28480 0757-0938
ATAL1R29 0757-0948 R3FXD FLM 10K OHM 2% 1/8W 28480 0757-0948
ATALR30 0757-0935 1 R:FXD FLM 3K OHM 2% 1/8W 28480 0757-0935
ATALR31 0757-0900 2 RIFXD MET FLM 100 CHM 2% 1/8W 28480 0757-0900
ATA1R32 0757-0924 R:FXD MET "FLM 1K OHM 2% 1/8w 28480 0757~0924
ATAL1R33 0757-0924 R:FXD MET FLM 1K OHM 2% 1/84W 28480 0757-0924
ATALR34 0698-3129 1 R:FXD DEPC 1.00 MEGOHM 1X 1/8W 28480 0698-3129
ATALR36 0757-0949 1 R2FXD FLM 11K OHM 2% 1/8W 28480 0757-0949
ATALR3T 0757-0971 1 R:FXD FLM 91K OHM 2% 1/8W 28480 0757-0971
A7A1R38 0757-0921 1 R:FXD MET FLM 750 OHM 2% 1/8W 28480 0757-0921
ATALR39 0757-0948 R:FXD FLM 10K OHM 2% 1/8W 28480 0757-0948
ATA1R40 0757-0900 R:FXD MEY FLM 100 OHM 2% 1/8W 28480 0757-0200
A7TALR4L 0757-0969 2 R:FXD FLM 75K OHM 2% 1/8W 28480 0757-0969
ATA1R42 0757-0924 R1FXD MET FLM 1K OHM 2% 1/8W 28480 0757-0924
ATALR43 0757-0924 R:FXD MET FLM 1K OHM 2% 1/8W 28480 0757-0924
ATALR44 0757-0941 2 R:FXD FLM S.1K OHM 2% 1/8W 28480 07157-0941
ATALR4S 0757-0928 R:FXD FLM 1.5K OHM 2% 1/8W 28480 0757-0928
ATALR46 0757-0941 R:FXD FLM 5.1K OHM 2% 1/8W 28480 0757~0941
ATALR4T 0757-0969 RIFXD FLM 75K OHM 2% 1/8W 28480 0757-0969
ATALR48 0757-0893 R:FXD FLM 51 OHM 2% 1/8W 28480 0757-0893

See introduction to this section for ordering information
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Figure 7-13
A7 AC AMPLIFIER SCHEMATIC DIAGRAM

(See Page 7-35)



Figure 7-12. A7 AC Amplifier
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CHANGE 14 (1104):

Page 6-3, Table 6-2 Replaceable Parts:
Change A1A1C34 from 1000pf to 500pf 0140-0234
C:FXD MICA 500 PF 1%; 28480; 0140-0234.

Page 8-19, Figure 8-9 Sheet 2 of 2 Schematic Diagram:
Change the value of A1A1C34 from 1000PF to 500PF

Page 6-14, Table 6-2 Replaceable Parts:
Change A11CR7 and CR8 to 1901-0049 DIODE:
SILICON 50PIV; 28480 1901-0049

Page 6-18, Table 6-2 Replaceable Parts:
Change F1 and F2 FUSEHOLDER part numbers
from 1400-0085 to 1400-0084.

CHANGE 15 (1220):

Page 6-7, Table 6-2:
Change A3A1R1 from 0757-0924 to 0757-0907
R:FXD FLM 200 OHMS 2% 1/8W; 28480; 0757-0907.

Page 8-25, Figure 8-11:
Change A3A1R1 to 200 ohms.

CHANGE 16 (1320):

Page 6-19, Table 6-2:
Change XA2 through XA15 from 1251-0160 to
1251-0135.

CHANGE 17 (1340):

Page 6-18, Table 6-2:
Change A15C3 from 0140-0196 to 0160-2204 C:FXD
MICA 100PF 5%; 72136; RDM15F101-J3C.

Page 8-71, Figure 8-27:
Change A15C3 from 150PF to 100PF.

CHANGE 18 (1416):

Page 1-4, Table 1-3:
Change CLOCK MOVEMENT to read: 24- hour with
sweep second hand.

Page 3-9, paragraph 3-21:
Replace with the following:

3-21. The Time Standard Option includes a mechanical
clock movement indicating time in hours, minutes, and
seconds. FAST and STOP pushbuttons on the divider
module (Figure 3-10) permit setting the clock movement to
the nearest second. The hour and minute adjustment is the
knob located on the back of the clock movement. To set,
remove the top cover; then reach in and pull out knob to
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engage and set the clock. Push this knob back in to re-
lease. The SYNC pushbutton allows the 5065A to be syn-
chronized to an external clock pulse.

Page 3-9, paragraph 3-25(f):
Replace with:

When the clock pulse is synchronized, the mechanical
clock in the 5065A will run in step. The set knob at the rear
of the clock provides coarse adjustment of hours and
minutes. The FAST and SLOW switches on the A5 module
provide a way to speed up or stop the clock for adjustment
to the nearest second.

Page 3-12, paragraph 3-28:
Replace “Setting the Clock” with:

3-28. Setting the Mechanical Clock

a. To mechanically set the clock, remove the top
cover for access. Use the set knob at the rear of the
clock; pull out to engage and set.

b. The FAST and STOP pushbuttons on A5 As-
sembly are accessible with the top cover removed.

10 PPS is routed to the clock with the FAST pushbutton
depressed. The STOP pushbutton disconnects the clock
drive.

Page 3-15, Figure 3-11:
Replace Figure 3-10 with Figure 7-14.

Page 4-2, paragraph 4-17:
Replace with the following paragraph:

4-17. Additional A5 controls are the internal FAST, STOP,
and SYNC switches. The FAST pushbutton speeds up
clock movement by replacing the 1 PPS clock drive with 10
PPS. The STOP pushbutton shorts the 1 PPS clock drive to
ground to stop the clock. To synchronize the 1 PPS output
with a reference pulse, the SYNC pushbutton is depressed
for at least 1-second and then released. If a sync pulse is
connected to the rear SYNC INPUT jack, one reference
pulse will enter the synchronizing circuits during the
1-second interval. This pulse will reset the digital divider.
The output 1 PPS “tick” pulse from the 1 PPS front panel
jack will then be in sync with the reference pulse.

Page 4-3, paragraph 4-18:
The sentence beginning
“The other 1 PPS input “(normally 1 PPS but 10 PPS with
A5 FAST pushbutton depressed)” . . ..
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Figure 7-14. Top Operating Controls

LEE0-0016

Synthesizer TIME CLOCK SELECTOR thumb- when depressed; clock remains synchronized
wheel switch: selects synthesized frequency when released

Synthesizer TIME SCALE SELECTOR HI-LO
switch: used with thumbwheel switch to select
synthesized frequency

6. Clock TIME DELAY thumbwheel switch (Option
001 only): selects time delay between an ex-
ternal reference pulse and the internal 1 pulse-

per-second clock pulse Adjustable in decade

CLOCK SET STOP switch {O.phon 001 only) steps from 1us to 1 sec

digital clock is stopped when switch is depressed,

starts when released
7. 0-1 USEC TIME DELAY control (Option 001

CLOCK SET FAST switch (Option 001 only) only) Allows continuous adjustment of clock

digital clock second hand is accelerated when pulse‘delay overany 1usec range.

switch 15 depressed, resumes normal operation

when released. 8. Battery fuse. removed momentarily to discon-
nect opticnal standby battery from circujt for

Clock SYNC switch (Option 001 only) Syn- storage or shipment  Battery will remain dis-

chronizes digital clock with an external clock connected after fuse 1s replaced
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Page 6-2, Figure 6-1:
Change: Panel: Left Insert; to 05065-0011. Door
Panel; to 05065-0015. Standard Panel Insert; to
05065-0012. Panel Option 002 Insert; to 05065-
0014.

Page 6-7, Table 6-2
Change A3A1Q9 t01854-0091 TSTR:SI NPN; 28480;
1854-0091.

CHANGE 19 (1420):

Page 6-26, Table 6-4:
Add AS5B1, 05061-6085 Clock Assy: Opt. 001-003;
28480;05061-6085
Change 05065-0048 to Digital Divider 05065-0037.
Change A5,05065-6084 to Module Assy Digital
Divider 05065-6025.

Add A5S1 and A5S3 SWITCH: PUSHBUTTON SPST;
82389;961 LESS HWD (both switches identical).

Page 6-27, Table 6-5:
Change A16 from 05065-6085 to 05065-6028.
Change A16A1 from 05065-6082 to 05065-6029.
Add the following components:
A16A11C1; 1820-0313; IC; DTL RS/JK CLOCKED
F/F; 28480; 1820-0313
A16A1Q11 and Q12; TSTR: SI NPN; 80131; 2N708.
A16A1CR13 and CR14; 1902-0554; DIODE BREAK-
DOWN: 10V 1W; 28480; 1902-0554.

Page 6-28, Table 6-5;
Add Table 7-10 resistor parts list to A16
(R21 to R26): :

Replace Digital Divider Assy A5 (sheet 1 of 3) with
Figure 7-15.

Page 8-33, Figure 8-13:
Change A5, Digital Divider, Assy, from 05065-
6084 to 05065-6025.

Page 8-35, Figure 8-15: Change A5 Digital Divider
from 05065-6084 to 05065-6025.

Page 8-37, Figure 8-15: Change A5 Digital Divider
Assy from 05065-6084 to 05065-6025.

Page 8-73, Figure 8-28:
Change A16 Digital Divider Assy from 05065-6085
to 05065-6029.
Change A16A1, 05065-6082 to 05065-6029
Replace A16A1 Schematic Diagram with Figure
7-16 A16A1 Digital Divider Schematic.

Page 8-69, Figure 8-26:
Add resistor A14R15 from the cathode of CR2 to
ground (value of 5100 ohms). Change the value of
A14R12 to 1000 ohms and A14R16 to 150K ohms.

Page 6-16, Table 6-2:
Add A14R15 0757-0941; R:FXD FLM 5.1K OHMS
2% 1/8W; 28480; 0757-0941.
Change A14R12 to 0757-0924 R:FXD MET FLM
OHM 2% 1/8W; 28480; 0757-0924.
Change A14R16 to 0757-0976 R:FXD FLM 150K
OHM 2% 1/8; 28480; 0757-0976.

Add the following Digital Clock text for LED Clock Series
1532A:

DIGITAL CLOCK THEORY OF OPERATION
General

The digital clock is a solid-state 24 hour clock with a
seven segment LED (light emitting diode) display. It
indicates time in hours, minutes and seconds in synchro-
nism with the 5065A generated 1 PPS signal. Time may
be set and synchronized using the HOLD/SLOW/FAST
pushbuttons of the LED clock.

The required inputs which enable the lock to operate
are connected to the clock by five wires. These are:

1. Unregulated +28 Vdc from the 5065A used to
generate a regulated +5 Vdc and used exclusively
to drive the display.

Table 7-10. A16 Resistor Parts List

Reference HP Part Mfr

Designation Number Qty Description Code Part Number
AT16A1R21 0757-0931 2 R: FXD FLM 2K OHM 2% 1/8W 28480 0757-0931
A16A1R22 0757-0931 R: FXD FLM 2K OHM 2% 1/8W 28480 0757-0931
A16A1R23 0757-0924 2 R: FXD MET FLM 1K OHM 2% 1/8W 28480 0757-0924
A16A1R24 0757-0924 R: FXD MET FLM 1K OHM 2% 1/8W 28480 0757-0924
A16A1R25 0757-0920 R: FXD FLM 680 OHM 2% 1/8W 28480 0757-0920
A16A1R26 0757-0920 R: FXD FLM 680 OHM 2% 1/8W 28480 0757-0920
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Figure 7-15
A5 DIGITAL DIVIDER ASSEMBLY (OPTION 001)

(See Page 7-39)
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Figure 7-16
A16 DIGITAL DIVIDER POWER SUPPLY ASSEMBLY

(See Page 7-41)
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2. Unregulated +12 Vdc from the 5065A used ex-
clusively to operate the CMOS circuits in the
clock.

3. 1PPS signal from the 5065A used to synchronize
the clock and increment the display.

4. AC line sense signal from A2(9) turns off the dis-
play portion if instrument AC power fails or is
removed. To display time, when AC power is not
available, the clock front-panel STANDBY READ
must be pressed.

5. 1 PPS and 12 Vdc common.Circuit ground con-
nects to the chassis through the LED digital
clock circuits.

Three circuit boards make up the A19 LED digital clock.
These are:

1. A1, +8V switching regulator. This is the rear
board.

2. A2, 50 Hz logic. This is the middle board.
3. AS3, clock display. This is the front board.

A1, +5V Switching Regulator

This assembly is a 9 kHz to 18 kHz switching regulator
which generates +5V, +4 Vdc¢ from the instruments’ un-
regulated +28 Vdc input. It consists of switch Q1, voltage
regulator U1, current limit circuit Q2 and input and out-
put filter circuits.

The +28 Vdc input voltage is filtered by C1, L1, C2 and
is applied to U1(8) and Q1. U1(7) output is a +5 Vdc rec-
tangular wave signal which switches Q1 at a 9 to 18 kHz
rate depending on load current and input voltage.

A reference voltage output is generated at U1(4) and is
applied to U1(3). The filtered +5 Vdc output is monitored
at U1(2) and any differences between U1(3) and U1(2)
changes the duty-cycle of U1(7) output. The duty-cycle
change adjusts Q1 on-off Times. If the +5 Vdc output
tends to increase, Q1 on-time decreases which reduces
the output voltage. If the +5 Vdc output tends to de-
crease, Q1 on-time increases which increases the output
voltage.

Current limiter Q1 senses the current flow through R8.
Excessive current turns Q1 on and is sensed at U1(9).
This sets U1 into current-limit mode which reduces the
+5 Vdc output to zero. Current limit occurs at about
450 mA. When the cause of excessive current is removed,
the +5 Vdc output returns to normal.

Diode CR1 is a commutating diode which conducts L2
coil current during Q1 off-times. R1, CR8 are part of an

7-42

ac- sense circuit which monitors the unregulated, instru-
ment generated dc and switches the clock display off
whenever ac power is not available.

A2, 50 Hz Logic Board

The 50 Hz logic board generates the 50 Hz signal which
operates the clock display. It also synchronizes the clock
display advance with the instrument generated 1 PPS
signal. This board also contains the ac sense circuits
which turn off the clock display whenever ac power to
the instrument is not available.

When power is first applied, the RC time constant of R3,
C1 causes one shot M.V. U3B(13) to generate a pulse
output. The pulse period is determined by the RC time
constant of (R7-C3). U3B(13) output resets U3A which
sets U3A(1) low and disables gate U1B. With this gate
disabled, no clock pulses are gated thru U1B to U2(1).

U3B(13) one-shot output is also gated thru U5B, clocks
U6B and turns on the 65 Hz free running M.V. comprised
of U1D, U5D and its associated components. The 65 Hz
output from U5D is gated thru U5A to the A3 clock dis-
play board U1(19). U1, on A3 clock display board, ac-
cumulates the 65 Hz puises and generates a pulse output
at 50th pulse (1 second). This pulse is used to synchro-
nize the clock display with the instruments’ 1 PPS. The
1-second clocks U3A on A2, 50 Hz logic board. U3A(1)
output goes high, enables U1B and allows the 65 Hz
pulses to clock U2. U2 counts to 49 which is sensed by
U4C. U4C output is inverted by U4A, gated thru U4B and
inverted again to a high level thru U5C. This level resets
U6B and turns off free-running M.V. U1D U5D.

Accumuiator U1 on A3 clock display board, has counted
to 49. The instrument 1 PPS input to the 50 Hz logic
board is “stretched” and level-changed thru Q2 and
clocks UBA. UBA is a one-shot M.V. whose 75 usec period
is determined by R6, C2 RC time-constant. UBA(1) out-
put is gated thru U5A to A3 clock display board U1, as
the 50th cycle. The clock display then advances one
second. The UBA output pulse is delayed by R8-C4,
gated thru U5B(5) and clocks U6B which starts free-
running M.V. U1D, U5D.

The delay circuit R8, C4 provides a time delay between
the 1 PPS generated 50th cycle, which causes the display
to increment 1 second, and the start of the next free run-
ning M.V. cycle, which enables U1 on A3 clock display
board to count to 49.
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A3, Clock Display Board

The clock display board consists of a MOS clock chip, a
transistor array, a buffer amplifier array, four driver
transistors and six LED displays. This assembly’s func-
tion is to accumulate and display time-of-day in synchro-
nism with the instruments’ 1 PPS signal.

The MOS clock circuit U1 operates from the 50 Hz input
from A2 50 Hz logic board. U1 divides the 50 Hz signal by
50 and generates a 1 PPS output at pin 20 which is used
to synchronize the display to the instrument 1 PPS signal.

Counter stages with U1 divide the input 50 Hz signal and
generate the hours, minutes, and seconds outputs for
the LED displays.

The time display signals from U1 are comprised of two
parts:

1. The digit enable signal.

2. The multiplexed 7-segment signal.

The digits enable signals from U1 are:

Pin 23: tens-of-hours.
Pin 24: units-of-hours.
Pin 25: tens-of-minutes.
Pin 26: units-of-minutes.
Pin 21: tens-of-seconds.
Pin 22: units-of-seconds.

These signals enable the LED displays through U3 gates,
and allow the multiplexed 7 segments outputs to turn-
on the correct display segment.

The multiplexed 7 segment signals from U1 are (see
Figure _ for “segments”):

Pin 6: for segment a.
Pin 7: for segment b.
Pin 8: for segment c.
Pin 9: for segment d.
Pin 10: for segment e.
Pin 11: for segment f.
Pin 12: for segment g.

Model 5065A
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These “segment enabling signals” are buffered through
U2 stages and applied to the LED displays. Thus, the
segments of an individual number display are enabled
by outputs from U1(6 to 12) while the number itself is
turned on by one of the U1 (21 to 26) outputs.

MAINTENANCE
General

The A19 LED Digital Clock Assembly has no adjustments
and requires no periodic maintenance. Should repair be
necessary, the unit may be removed and operated on
the bench while remaining connected to the instrument.
When operating in this manner, however, the clock
chassis or circuit common must be connected to the
instrument chassis with a CLLIP LEAD OR JUMPER WIRE.
The following paragraphs describe assembly removal,
fault finding procedures for the clock system, and
troubleshooting information for the individual circuits.

NOTE

Most of the circuits on the 50 Hz LOGIC and
CLOCK DISPLAY assemblies are CMOS. Use
high impedance tet equipment when checking
signals. Precautions should be taken when
removing or replacing these circuits to pre-
vent damage from static charges.

Repairs
Before repairs are attempted:

a. Momentarily set front panel DIVIDER MODE
switch to START.

b. Check CIRCUIT CHECK meter in 1 MHz position
for reading of approximately 40. If not, trouble-
shoot A6 assembly.

c. Check front panel 1 PPS output. If not present,
troubleshoot A5 assembly.

d. |If the display is not lit, press STANDBY DISPLAY
switch. If display lights and operates normally, the
instrument is not operating from AC power. This
condition is normal. If the display does not light
when the STANDBY DISPLAY switch is pressed,
perform troubleshooting procedures.

e. Read LED Digital Clock Theory of Operation.
A19 Assembly Removal
Prior to removing or reinstalling the LED Digital Clock,

all operating power must be removed. Wire and cable
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length to the clock panel or clock rear board is sufficient
to enable removal of the clock without disconnecting
these wires or the cable. The clock should be placed on
a pad or cloth to minimize scratch damage or shorting
of circuit traces.

To remove the clock:

Remove all operating power.

Remove the instrument top cover. In Option 003
disable the internal standby battery.

c. Use a 5/16” wrench and remove two 5/16” nuts
which secure the clock to the instrument front
panel. Retain the nuts for reinstallation. The
bottom of the clock is retained in piace by a third
nut which must also be removed.

d. Press firmly at the bottom-rear then at the top-rear
of the clock until it is loose.

e. Gradually remove the clock. Gently pull the con-
nected wires and cable forward and set the clock
on the work surface.

f. Before applying operating power ensure that the
exposed LED Clock boards and wires are not in
contact with any metal objects or surfaces. Re-
apply operating power.

g. To reinstail the LED clock, remove all operating
power. In Option 003, disable the internal standby
battery.

h. Do steps b to e in reverse order. (See Note.)
NOTE

While installiing the clock into the instrument front
panel, check that wires are not pinched by screws
or metal work. Position the wires for a neat appear-
ance after installation.

i.  When clock is reinstalied, reapply power and set
time as described in replacement paragraph for
page 3-12, paragraph 3-38 of your 5065A Oper-
ating and Service Manual.

TROUBLESHOOTING

General

Each of the circuit boards in this assembly perform a
specific function, requiring only 1 of 2 inputs to generate
its output. These can easily be checked without disas-

sembling the clock.

Procedures in this section describe fault isolation to the
circuit board level, disassembly of the clock, and trouble-
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shooting information for each of the three circuits.
Clock System Troubleshooting
To perform the following tests the clock must be removed
from the instrument and connected as described in A19
ASSEMBLY REMOVAL of this change sheet.
A1 Power Supply Check

NOTE

All voltages measured with respect to instrument
chassis.

a. Measure voltages indicated below. Be sure clock
chassis is grounded to instrument chassis.

VOLTAGE LOCATION
+26 +4V dc A16A1(3)
+12 +2V de A16A1(R)
+5  +2V de A16A1(4)

b. If the +26 or +12 volt supplies are out of tolerance,
troubleshoot the source of these voltages. If the
+5V supply is out of tolerance, remove the con-
nection between A1(4) and A2(4) and measure
the voltage again. If voltage now is correct, go
to step b(2).

(1) If voltage remains out of tolerance, trouble-
shoot A1, 5V regulator assembly. See clock
repair and disassembly, step 1 and “Circuit
Board Troubleshooting”, step 1.

(2) If voltage is now correct it indicates a short or
low impedance on 5V line or defective current-
limit circuit: troubleshoot 5V line and circuits
on A3 which use 5V. If these are OK, check
current-limit circuit of A1Q2.

NOTE

An external 5 V can be used in place of A1 output.

c. Check for +1V, 150 nsec, 1 PPS signal at A1(W).
Be sure clock chassis is grounded to instrument
chassis. If puise not present, troubleshoot A16
Assembily.

A3 Clock Display Check

a. If display is not lit go to “Display not lit” step 2. If

display is lit but not functioning correctly continue:

1. Check waveform at A3(2). 1t should be as
shown on schematic.

——




2. |f correct, go to item 5 of this paragraph. If
incorrect or not present, cut 1 PPS wire
between A3(1) and A2.

3. Press and release HOLD pushbutton. Mo-
mentarily connect a clip lead from the +12V
supply (A1(R)) to where 1 PPS wire (cut in
previous step) connects to A2 assembly.

4. Recheck waveform at A3(2). If correct, re-
place A3U1. If incorrect troubleshoot A2. See
“Clock Repair and Disassembly” step 3 and
“Circuit Board Troubleshooting”, step 3.

5. Connect a counter, set to totalize (manual
gate open) to A3(2).

6. Unplug the white wire (which connects the
clock assembly to the instrument chassis) at
the instrument chassis.

7. Reset counter to zero and momentarily re-
connect white wire removed in step 6. Dis-
connect white wire as soon as the counter
starts counting.

8. Counter should read 51 pulses or multiplies
of 51 (depending on how quickly the white
wire was disconnected). If the counter reads
incorrectly troubleshoot A2. See “Clock Re-
pair and Disassembly”, step 3 and “Circuit
Board Troubleshooting”, step 3.

9. Check A3(1) for a 1 PPS square wave. If not
present, check for +12V at A3(11). If +12V is
present, replace A3U1. If 1 PPS is present,
troubleshoot A3, See “Clock Repair and Dis-
assembly”, step 2 and “Circuit Board Trouble-
shooting”, step 2.

Display Not Lit

1. Check voltage at A3(5). It should be a few
tenths-of-a-volt less than the voltage at A1(4).
If incorrect, troubleshoot “AC SENSE” CIR-
CUIT ON A2. See “Clock Repair and Dis-
assembly” step 3 and “Circuit Board Trouble-
shooting”, step 3.

2. Check +12V input at A3(11). It should be the
same as measured at A1(R). If not, check
continuity of +12V line from A1 to A3.

3. Substitute a new LED in one of the display
positions.

4. Trouble is in U1, 2 or 3. Check for switching
waveforms at U1(6-12) and (21-26). Check
for switching waveforms at U2 and U3 out-
puts. See schematic for typical waveforms.
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A2 50 Hz Logic Check

Troubteshooting checks to this point have isolated most
problems to the failed circuit board. Problems of a more
subtle nature such as clock not keeping correct time, or
display not synchronized to the instrument’s 1 PPS out-
put signal, are the type of problems associated with the
50 Hz logic board.

Clock Repair and Disassembly

1. To troubleshoot A1 5V regulator board it is not
necessary to disassemble the clock. The board
may be removed when making repairs, if solder-
ing is required on the backside of the board.

2. To troubleshoot A3 display assembly remove three
nuts which secure the circuit boards to the front
panel assembly. Remove STANDBY DISPLAY
switch from front panel. Remove Clock Circuit
Board Assembly from front panel assembly. Re-
move six spacers from between boards. Reconnect
all wires. Be sure to connect clock circuit ground
{pads under spacers) to instrument chassis.

3. To troubleshoot A2 50 Hz LOGIC do step 2 above,
but do not connect wires. Unsolder A3 from A2.
Connect only the black and red wires (from A1
to instrument). Also connect clock circuit ground
(pads under spacers) to instrument chassis.

CIRCUIT BOARD TROUBLESHOOTING
A1 Power Supply

Since this circuit contains only four active components,
it is relatively easy to troubleshoot. With power discon-
nected check Q1, Q2, CR1 and capacitors. If these are
good, trouble is probably in A1U1.

A3 Clock Display

U1 accumulates time, and drives the LED displays thru
U2, U3 and transistors Q1-6. To troubleshoot, observe
that switching signal originating at U1(6-12) is reaching
U3 outputs, and signal at U1(21-26) is reaching collectors
of Q1-6. LEDs can be checked by substitution. If all sig-
nals are correct trouble is in U1.

A2 50 Hz Logic

a. Momentarily press HOLD button.

b. Momentarily connect a jumper from +12V supply
to U3(3). This resets the counters and enables
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input one-shot UBA. Circuit cannot operate until
this is done.

NOTE

When viewing A2 waveforms it is helpful to syn-
chronize oscilloscope from front panel 1 PPS output.

c. If clock time is incorrect or out of sync:

1. Check 65 Hz oscillator (U6B, U1D, U5D), 49-
counter (U2), 49-sense, (U4C, U4A) and ampli-
fier circuits (U2, 4, 5).
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2. Check operation of U3A and U3B (press HOLD
trigger U3A and reset U3B. Connect +12V to
U3(3) to operate U3A.

d. If there is no output from A3, check 1 PPS signal
path thru USA.

NOTE

U6A is enabled by a high level (12V) at U6(5). If this
level is incorrect repeat steps a and b. If level does
not change, trouble is in 49-count or sense circuits

(U2, U4C, U4A).
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Reference HP Part L Mfr
- A Oty Description Mfr Part Number
Designation Number Code
A19 05061-6120 1 CLOCK ASSEMBLY, LED FOR OPT 001 28480 05061-6120
Al 05061 6117 1 BOARC ASSEMBLY, REGULATOR 28480 05061-5117
r2 05061-6116 1 BOARD ASSEMBLY, 5C HZ LOGIC 28480 CEL61-6116
A3 05061-6115 1 BDARD ASSEMBLY, DISPLAY 28480 05061-6115
Jis 1250-0102 1 CONNECTOR-RF BNC FEM SGL HOLE FR 28480 1250~-0102
s1 3101-0032 1 SWITCH=-PB SPST NO MOM .25A 3CVAC 82389 g€l
$2 3101-0557 3 SWITCH=PR SPST NO MOM .3A 120VAC 09353 B631~E
53 3101-0557 SWITCH=PB SPST NG MOM .5A 120VAC £9353 8631-E
S 3101-C557 SWITCH-PB SPST NO MOM «5A 120VAC 05353 8631-F
MISCELLANCOUS
1230-0063 3 CONNECTOR--SGL CONT SKT 28480 1200-0063
{FOR GOLU-FOST CONNECTORS)
5¢20—-C176 3 INSULATCR FOR SNAP-ON PINS 28480 5020-01 76
{FOR GOLD--POST CCNNECTORS)
05061-0078 1 BRACKETy SWITCH 28480 05061-0078
GELe1-2118 1 PANELy CENTER 28480 05061-2118
050612120 1 PLATEs CENTER 28480 $5061-2120
05062-201862 1 WINDOW, DISPLAY 28480 a504°-201€2
A19 05061-6119 1 CLOCK ASSEMBLY, LED FOR OPT 003 284830 0s061-6119
Al 05061- 6117 BCARD ASSEMBLY, REGULATOR 28480 05061-6117
a2 05061=6116 BCARD ASSEMBLY, S50 HZI,s LOGIC 28480 05061-6116
43 05061=6115 BLARD ASSEMBLY, DISPLAY 29480 05061-6115
Ds3 21400025 1 LAMP--INCAND T-1-3/4 BULB 28V 28480 2140-0025
1450-0114 1 LIGHT-IND LAMPHOLDER AMB TP LENS 07137 ROL-B3-F3-000
J13 1253¢-0102 CONNECT{R—-RF BNT FEM SGL HOLE FR 28480 1250=91902
31 31010052 SWITCH=PB SPST NC MOM .25A 30VAC 22389 9€1
32 3101=0557 SWITCH=PB SPST NO MOM .5A 120VAC 09353 8631-E
83 3101-0557 SWITCH=PB SPST NC MOM .5A 120VAC 09353 8631-F
S4 3101--0557 SWITCH-PB SFST NT MOM .5A 120vacC 09353 8631-E
MISCELLANEOUS
1200-0063 CONNECTOR-SGL CONT SKT 28480 1200-0063
{FOR GCLD-FOST CONNECTORS)
5¢20-C176 INSULATGR FCR SNAP=ON PINS 28480 5020~0176
(FOR GOLD=POST CCNNECTORS)
05061-0078 BRACKET, SWITCH 23480 05061-0078
45061-2119 1 PANEL, CENTER 28480 05061=2119
05061-2120 PLATE, CENTER 28480 05061-2120
05062-20162 wWINDOW, DISPLAY 23486 C5862-29162
Al 95061-6117 BOARD ASSEMELY, +5V RZGULATOR 28480 05061-6117
A1CL 0160-3879 3 CAPACITOR=FXC »0lUF #+—20Z 100WVDC CER 28480 0160-3879
£1C2 2130-014%1 2 CAPACITCR~FXE3 S0UF+75-10% SOVCC AL 56289 30D0506G0500D2
A103 0180-1743 2 CAPACITOR=FXD; «lUF+-108% 35VDC TA-SOLID 56289 1500104 X9035A2
M1Cs 0180-1743 CAPACITOR=FXD; «lUF+=10% 35VDC TA-SOLID 56289 15001 04X90354A2
£1C5 G180-C098 1 CAPACITOR--FXC: 100UF+-20% 20VDC TA 56289 150D107X002052
#1C6 V1602204 1 CAPACITUR-FXD 100PF +:53% 300WVLC MICA 28430 01602204
A1C7 0160-3879 CAPACITOR-FXC L0L1UF +-20% 100WVIC CER 28480 01603879
541C8 0180-0141 CAPACITOR-FXL3 50UF+75-10% S0VEC AL 56289 30D5065 050002
ALCk1 1901~-0693 1 DICDE-PWR RECT 1N4934 100V 1A 200NS 04713 IN4934
AlLl { 1 CCIL~FXD MCOLCED RAF CHOKE 200UH 53 2422¢& 157203
AlL2 9100-0536 1 COIL=FXO NCN=MJILDED RF CHOKE l.5MH BZ 23480 91000536
£1Q1 18530012 1 TRANSISTOR PANP 2N2904A SI TO-5 PD=600MW 01295 2ZN29044
A1Q2 1854~0215 3 TRANSISTOR NPN SI PD=350MW FT=300MHZ $4713 SPS 3611
A1R1 0757-0928 2 RESISTOR 145K 2% 125 F TC=04+=100 24546 C4=1/8~T0=1501=6
ALR2 0757-0935 1 RESISTOR 3K 2% «125W F TC=0+-100 24546 €4~-1/8-T0=3001=G
AlR3 06833605 1 RESISTOR 36 5% «25W FC TC==400/+500 01121 €B3605
21R4 0683-1055 2 RESISTOR 1M 5% .25w FC TC=-800/+30C 01121 CB1055
ALRS 3757-0928 RESISTOR l.5K 24 .125W F TC=04-100 24546 C4=1/8~T2=1501=G
AlR & 07570937 1 RESISTOR 3.6K 2% .125W F TC=04=100 24546 C4-1/8-T0=3601~6
ALRT 07570524 4 RESISTOR 1K 2% .125W F TC=0+-100 24546 C4-1/8-T0-1001=G
ALR S 0698-8177 1 RESISTOR 1e5 5% .25W F TC=0+-100 11502 TFO07-1/4-TQ=~1R5=J
A1RS 0757-0924 RESISTOR 1K 2% .125W F TC=0+-100 24546 C4-1/8-T0-1001=6
AlUl 1820-0196 1 IC RGLTR 07263 T23HC

See introduction to this section for ordering information
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Table 1. A19 SERIES 1532 Digital Clock Replaceable Parts (Continued)

Reference HP Part - Mfr
: : Qty Description Mfr Part Number
Designation Number Code

A2 030¢i-5110 BCARD ASSEMBLY, 50 HZ, LDGIC 28480 95051-6116
J16G 3378 & CAPLCITUR-FXT 1000PF +:20% LOOWVID 76k 23480 Q1eg- 3878
U16i-3873 CAPACTITRP-FXL 1)Q0PF +=20% 10OWVDC LER 28480 0160--3873
3159-2378 CAPACITIR-FXE 1IJ0PF +-20% IDIWVOL €ER 29480 0160-3873
U1606-3273 CAPACITUR-FXE LI00FF +-20% 1J0wyDC 7ER 28480 01603373
W1led~02357 1 CAPACTITLR FXL LOLWF + 52 20GWVEC POLYE 56289 262P10352
1392-3234 1 210 INR 1948V 5% DI-7 PO=.44 T{=+.073% GeTl3 S2 109393268

1291 18540215 TRANSISTOR NPN SI FU=350My FT=200MKZ 04713 SPS 3511

292 1854-0215 TRANSISTC® NPN ST PD=350MW FT=330MKZ Ce713 SPS 3811

A223 1853-C:3s 7 TRANSISTOR PNP SIL PD=310MW FT=2507H2 w*713 $PS5=3612

A2RL 0757 CS24 RESISTCH 1K 2% ,125W £ TC=0+-1C0 24546 C4~1/8-T0-1001-G

A2R2 g757-0548 2 RESISTOR 10K 2% 125w F T{=0+-100 24546 C4-1/8-T0=1002=G

A2R3 3683-1955 RESISTCR 1M E% .25W FC TL=-800/+300 $1121 CRr1055

A2R & Q757-G6955 2 FESISTCR 23K 22 4125w = T(=0+-100 24546 C4-1/8-70~2002=6

2225 GT57-0359 1 RESISTCR 12K 2% 125w F TC=0+-100 2454¢€ (4-1/8-T0=1202-6
A757 €969 1 RESISTOR 75K Z% 125w £ T(=0+ 190 24546 C4=1/8-T0=7502=6
0757-0345 1 RESISTOR 745K 27 412SW F TC=04=100 24566 C4-1/8-T0=750L1-G
UTET-0555% RESISTCR 20K 2% 125w F TC=04+-130 24546 C4-1/78-T0-2002~G

£2KRG $683~1555 1 RESISTOR 1.5F 5% 25w FC T(=-900/+41100 ¢l121 €B1555

AZR1LG DI5T-U48s 1 RESISTCK 681K 1% 4125w F TC=0+=100C 4546 NAG

A2R11 G757- 1963 1 RESISTCR 43k 22 ,125w F TC=0+-100 2454¢€ C4=1/8-T0-4302-6

AZR12 0757-0943 RESISTOR 1UK 2% 125w F TC=0+-100 246568 C4-1/8-T0O-1002-G

22:13 0T81-¢352¢ RESISTOR 1K 27 .12SW F T(=0+-100 246546 C4-1/8-70-1001- G

A2R14 G7E7-CS05 1 RESISTUCR 160 2% .125W F TL=0+:100 24546 C4+1/8-TO=-161G

2201 1823-¢549 1 IC CO48L1AE GATE sk £33 CD4011AaF

£212 18206536 1 1C CD&024AE COUNTER $273% CLG&CZEAE

A2UZ 182¢~( 936 2 IC CO4%013AF FLIP-FLOP 0273¢ CDeG13AE

£ U4 1820-0%43 3 IC CD4023AE GATE G2735 L040230¢E

w2U5 1820-0%4¢ 1 IC CD4COLIAL CATE €273¢ CC4CT1AE

L2V 1820i~L535 IC CD4CL34E FLIP~FLGP 02738 CO4OL3AE

a5 J50€i-€1152 BOAF D ASSEMBLY, DISPLAY 22480 05061-61152

23C1 01e0-3€79 CAPECITOF—FXD JOLUF +-20% 17inVviC CER 2348( T14D~3879
19300452 3] SISPLAY MUM SUG 1L CHAR .3 IN HIGH 2L4R0 1€<0- 0452
1¢50-0452 SISPLAY NUM SZC 1 CHaR o3 IN #IGr 28480 1890~0452
1¢90~-C452 CISPLAY KUM SEG 1 CHAR «3 IN HIGH 2348( 1695-C482
19%5~01452 CISPLAY AUM §7C 1 CheR 43 IN RIGH 28460 1690-0452
1620= 0452 CISPLAY MM 1 CHat .3 [N HIGH 28480 19%0-0452
1990-0452 CISPLAY MUM SEG 1 CHAR 3 IN HIGH 2848C 1990=-3452
1853-0036 TRANSTSTGR PAP SIL PD=310Nw 03713 SPS=3812
1853-0C3s TEANSISTCA PAP SIL PD=310Mw $4713 5£§8-3612
1853-0030 TEAMSISTCFR PAP SIL PO=310MW <713 SPS-3¢812
1e UELY TRAAMSISTOR FAP SIL PD=310Mw FT=2537+7 g:7113 SFS=3612
1853 G026 TERAMSISTCR PAP SIL PO=3L0MW FT=25C7HL Ca4713 SPS=35612

/£ 34c 16£3-0036 TRANSISTCGR PNP SI{ PL=31CMW FT=25(THZ 4113 SPS-3¢12

£3RD, (3698 7964 1 RESISTCR 100K 3% .125W CC TC=0+-850 ariz21 BRLO%Z

£3R2 0£98-518y T RESISTCR 2K 5% .125% (C TC=0+882 g1121 BR20C25

A253 UESE-516u RESISTOR 2K 5% .125W CC TU=0+8E2 01121 BB202%

A3K % J638-518C RESISTCR 2k 5% 1256 (C TC=0+8E&2 H pB2025

£3R3 0698-3180 FESISTCOF 2K 5% L125W CL TC=0+882 01121 BB2025

230G DE8-S18C RFSISTCS 2K 5% 4125w CC TC=0+882 Gliz21 882025

A3R7 N69E-5183 RESISTOR 2K 52 .125W CC T(=0+882 ¢1:i21 BB2025

4318 UE986-518y RESISTCR 2K 5% «125W LC TC=0+3&2 G111 882028

2329 0698 4130 7 "SISTCR 39 5% .125W CC TC=0+588 cli21 BB3205

L3010 UE58-413 RESISTCR 29 5% .125W €C TC=0+382 ¢il21 BHE3305

23711 L098-413¢ RESISTOR 39 3% o125w CC TC=0+58F G121 ER3905

A3nl2 Goo8~4130 RESISTUR 39 5% 125w CC TC=0+58R Gl121 B£3305

A3fl3 0698-~4130 RUSISTOR 35 5% L125W CC TC=0+588 01121 8E390%5

ABK 14 06958-4130 RESISTCR 3% 5% .125W CC TC=u+588 21121 8R335905

A3AL3 £698-4130 RESISTOR 39 S% .1254W CC TC=0+5E8 cliz2: BE290S
1812-0G55 1 AETWORK RES 9 PIW-SIP J15-PIN SPCS 28480 1610- 0055
1810-0131 1 NLTWORK=RES 7=PIN~SIP L15-PIN-SPCG 2848L 1810-G1S1
182¢~-1364 1 IC M¥M5313N CIGITAL 27014 MMS313N
L8Cé- g2z 1 IC CA2CH1 XSTE ArRay u2735 CA3081
1820-1146 1 IC CP405048 BUFFER €273% CDEGECAS
120 =046 [} SULKET, IC 16~PIN g125% Qe
1200 Ca%s SCCKREYT, IC 1&-PIN 01265 CED
1200~C4%4 S IC 16-F1I4 61295 uiste]
125u=i4 56 1€ 1&6=-21N Jl2¢s Cep
1200 0456 SCOKETy IC 1&-PIN g1295 [31:3e)
1200 0456 SCLCKET, IC 16=PIN 01295 ORD
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s1

Ds3

A19 FRONT PANEL (WITH OPTION 003)
(SERIES 1532 OR 1740)

A19 DIGITAL CLOCK
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Figure 7-17
A19 LED DIGITAL CLOCK ASSEMBLY

(See Page 7-51)



A19A3 CLOCK DISPLAY
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CHANGE 20 (1532A00631 and below):

Under Change 19 (this section) A19 Parts List and
schematic diagram delete A2C6. Ignore all ref-
erence to a third A19 board acting as a shield.

CHANGE 21 (1532A632 through 1532A790):

Page 1-4, Table 1-3:
Change CLOCK MOVEMENT to read “24 hour
mechanical clock.”

Page 3-9, Paragraph 3-21:
Replace with the following:

“The TIME STANDARD OPTION includes a mechanical
clock movement indicating time in hours, minutes, and
seconds. FAST and STOP pushbuttons on the divider
module (Figure 3-10) permit setting the clock movement
to the nearest second. The hour and minute adjustment
is the knob located on the back of the clock movement.
To set, remove the top cover; then reach in and pull out
the knob to engage and set the clock. Push this knob
back in to release. The SYNC pushbutton allows the 5065A
to be synchronized to an external clock pulse.

Page 3-9, paragraph 3-25(f):
Replace paragraph with:
When the clock pulse is synchronized, the mechanical
clock in the 5065A will run in step. The set knob at the
rear of the clock provides coarse adjustment of hours
and minutes. The FAST and STOP switches on the A5
module provide a way to speed up or stop the clock for
adjustment to the nearest second.”

Page 3-9, paragraph 3-28:
Replace with: “Setting the Mechanical Clock”.

a. Remove top cover for access. Use the set knob at
the rear of the clock; pull out to engage and set.

b. The FAST and STOP pushbuttons on A5 are ac-
cessible with the top cover removed 10 PPS is routed to
the clock with the FAST pushbutton depressed. The
STOP pushbutton disconnects the clock drive.

Page 3-15, Figure 3-11:

Page 4-2, paragraph 4-17:
Replace paragraph with the following:

Additional A5 controls are the FAST, STOP, and SYNC
switches. The FAST pushbutton speeds up the clock
movement by replacing the 1 PPS clock drive with 10
PPS. The STOP pushbutton shorts the 1 PPS clock drive
to ground to stop the clock.

To synchronize the 1 PPS with an external reference
pulse, the SYNC pushbutton is depressed for 1 second
then released. If a sync pulse is connected to the rear
SYNC INPUT jack, one reference pulse will enter the
synchronizing circuits during the 1 second interval.
This pulse will reset the digital divider. The output 1 PPS
“tick” pulse from the 1 PPS front pane! jack will then be
in “sync” with the reference pulse.

Page 6-2, Figure 6-1 item 4:
Change Panel: Left insert; to 05065-0011. Door
Panel; to 05065-0015. Standard Panel Insert; to
05065-00122. Panel Option 002 Insert; to 05065-
0014.

Page 6-26, Table 6-5:
Added A5B1, 05065-6085.
Change 05065-0048, Chassis: Digital Divider to
05065-0037.
Change A5,05065-6084, Module Assy Digital Divid-
er to 05065-6025. Add A5S1 3101-0052; SWITCH:
PUSHBUTTON SPST; 82389; 961 LESS HWD and
A583 Same as A5S1.

Page 6-27, Table 6-5:
Change A16 from 05065-6085 to 05065-6028.
Change A16A1 from 05065-6082 to 05065-6029.
Add: A161C1 1820-0313 IC; DTL RS/JK CLOCKED
F/F; 28480; 1820-0313
A16A1Q11 and Q12; 1854-0020; TSTR;SI
NPN; 28480; 1854-0020.
A16A1CR13 and CR14; 1902-0554; DIODE BREAK-
DOWN: 10V 1W; 28480; 1902-0554

Page 6-30, Table 6-5:
Add Table 7-11 resistor parts list to A16 (R21 to

Add attached TOP OPERATING CONTROLS R26).
Figure 7-18.
Table 7-11. A16 Resistor Parts List

Reference HP Part Mfr
Designation Number Qty Description Code Part Number
A16A1R21 0757-0931 2 R: FXD FLM 2K OHM 2% 1/8W 28480 0757-0931
A16A1R22 0757-0931 R: FXD FLM 2K OHM 2% 1/8W 28480 0757-0931
A16A1R23 0757-0924 2 R: FXD MET FLM 1K OHM 2% 1/8W 28480 0757-0924
A16A1R24 0757-0924 R: FXD MET FLM 1K OHM 2% 1/8W 28480 0757-0924
A16A1R25 0757-0920 R: FXD FLM 680 OHM 2% 1/8W 28480 0757-0920
A16A1R26 0757-0920 R: FXD FLM 680 OHM 2% 1/8W 28480 0757-0920
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Figure 7-18. Top Operating Controls

=
S
5 i
o
o
-
=

oo

Synthesizer TIME CLOCK SELECTOR thumb-
wheel switch: selects synthesized frequency.

Synthesizer TIME SCALE SELECTOR HI-LO
switch: used with thumbwheel switch to select
synthesized frequency.

CLOCK SET STOP switch (Option 001 only).

digital clock is stopped when switch is depressed,
starts when released.

CLOCK SET FAST switch (Option 001 only)
digital clock second hand is accelerated when
switch is depressed, resumes normal operation
when released.

Clock SYNC switch (Option 001 only) Syn-
chronizes digital clock with an external clock

-

L % v L ‘

when depressed; clock remains synchronized
when released.

Clock TIME DELAY thumbwheel switch (Option
001 only): selects time delay between an ex-
ternal reference pulse and the internal 1 pulse-
per-second clock pulse, Adjustable in decade
steps from 1usto 1 sec.

0-1 USEC TIME DELAY control (Option 001
only): Allows continuous adjustment of clock
pulse delay over any 1usec range.

Battery fuse: removed momentarily to discon-
nect optional standby battery from circuit for
storage or shipment. Battery will remain dis-
connected after fuse is replaced.
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Page 8-33, Figure 8-133:
Change A5, Digital Divider Assy to 05065-6025
Add A5S1 and S3 switches to schematic as shown
in Figure 7-19.

See Figure 8-13 of old manual

Page 8-35, Figure 8-14 and Page 8-37, Figure 8-15:
Change A5 Digital Divider Assy to 05065-6025.

Page 8-73, Figure 8-28:
Change A16, Digital Divider Power Supply Assy
to 05065-6028.
Change A16A1 to 05065-6029.
Replace schematic diagram with A16A1 schematic
diagram shown in Figure 7-20.

Page 8-69, Figure 8-26:
Add resistor A14R15 between the cathode of
A14CR2 and ground (value of 5100 ohms).
Change A14R12 to 1000 ohms and A14R16 to
150k ohms.

Page 6-16, Tabie 6-2:
Add A14R15; 0757-0941; R:FXD 5.1k OHMS 2%
1/8 W; 28480; 0757-0941.
Change A14R12 to 0757-0924; R:FXD MET 1k OHM
2% 1/8 W; 28480; 0757-924.
Change A14R16 to 0757-0976; R:FXD FLM 150k
OHM 2% 1/8W; 28480; 0757-0976.

Page 6-3 and 6-4, Table 6-2, A1 (15065-6076) Re-
placeable Parts:
Change A1A1R3 to 0698-3617; R:FXD MET FLM
100 OHM 2% 1/8W; 28480; 0698-3617.

Page 8-17 and 8-19, Figure 8-9, A1 Schematic
Diagrams:
Change A1A1R3 to 51 OHMS.

CHANGE 22 (1736):

Page 6-18, Table 6-2, Replaceable Parts:
Change fuseholders F1 and F2 part numbers (three
pieces each) to 1400-0085 for both fuseholders.

CHANGE 23 (1820):

Page 6-16, Table 6-2, A15 (05065-6023) Replace-
able Parts:
Add "“(SERIES PREFIX 1820)” to A15 “Description”.
Change A15R17 from 2100-1774 to 2100-1773 in
“HP”" and “Mfr” part number columns. The 2100-
1773 control has a value of 1000 ohms.
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Page 8-71, Figure 8-27, A15 Schematic Diagram:
Change A15 series number from 1840 (riot shown
on schematic) to “SERIES 1416”.

Change value of A15R17 from 2000 ohms to
1000 ohms.”

CHANGE 24 (1840):

Page 6-3 and 6-4, Table 6-2, Repiaceable Parts:
Change A1 Module 05065-6076 series number
from 1908 to 1736.

Change A1A1Q20 from 1854-0547 to 1854-0035;
TRANSISTOR NPN SI; 28480; 1854-0035.

Page 8-17, Figure 8-9, Sheet 1 of 2 Schematic

Diagram:

Change A1 and A1A1 series number from 1908 to
1736.

Page 8-19, Figure 8-9, Sheet 2 of 2 Schematic

Diagram:

Change A1 and A1A1 series number from 1908
to 1736.
Change A1A1Q20 from 2N3725 to 1854-0035.

CHANGE A (Option 001 A16 Series 1532 only)

NOTE

The following change for A16 series number does
not affect the serial prefix number of the instrument
in which A16 is installed. Module assembly A16 is
added.only when Option 001 or 003 is added. Con-
sequently, the series for A16 may not be the same
as the instrument serial prefix number.

Page 6-27, Table 6-5, Option 001 to 003 Replaceable
Parts:
Change A16 and A16A1 from series 1912 to 1532.
Change A16A1Q8 from 1854-0547 to 1854-0035,
TRANSISTOR NPN S| TO-5; 28480; 1854-0035
Page 8-73, Figure 8-28, A16 Schematic Diagram:
Change A16 and A16A1 series number from 1912
to 1532.
Change A16A1Q8 from 2N3725 to 1854-0035.

CHANGE B (Option 001 A5 Series 1840 only)

NOTE

The following changes for A5 series number does
not affect the serial prefix number of the instru-
ments with A5 added for Option 001 or 003. The
series number of the A5 module assembly may not
be the same as the instrument serial prefix number.




Figure 7-19
A5 DIGITAL DIVIDER ASSEMBLY

(See Page 7-55)




s

_ @ IR ey
. 3 LO%

L1l

L N D R o

() ()

[

TEIITD

10|

EE - o < © ©

a2 < L)

ZOo © ™~ © - a s
=0 ™

= = 23 = C Yo

a a a a 225

<. Sin




A5 DIGITA

F———————————
|
|
|
l ABAl ADAPTER BOARD A5A2 MASTER CLOCK &
| ASSEMBLY (05065-6027) ASSEMBLY (05061 -50
+20V RED I I PINS
FROM Al6 : el
CLOCK COMMON _ wHT-BLK | | o
FROM B8l | I N |
+4.2v WHT-RED o : |
FROM Al6 | | n I
|
! |
IMHz FROM | Ji
FREQ DIV = > >
A6 | [
CLOCK L |
FLIP-FLOP = (= | I
T0 A6 ¥ | e l I
rSYNe T \.15 — | N I\J“f\ ,47”1
B ¥ | 7 iy
= | l
B.O. INPUT sl N J3
TO Al6(J2) STZ | T P Q
| I |
| e ' |
| :
| >
| (n
1 -
L T IUTOUUL A A AVA AR
| s 3 9 108 1 1 mn 1 8 10 9 6 7
| T o, (s s o o e e T__\/ NSNS NP N
| IMHz —
| CLK DRIVE <=—
|
| i
|
| [
| | SYNC —»
|
| o = = = = (18
I— ASA5 INTERC

I. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS;

3. ASTERISK(#) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN.



A5 DIGITAL DIVIDER ASSEMBLY (05065-6025) (NOTE 1}

ASA3 SIA THRU SIF TIME DELAY SWITCHES

AlB|C|D|E]|F
A5A2 MASTER CLOCK BOARD \L \L \L \L J/ \L

ASSEMBLY (05081 -6014) A5A4 SWITCH CIRCUIT BOARD -
s it Ry = - L =
S
I +4.2V v IV
I | | | TIME
| | | I I | DELAY
| Lo* _fp

[*100 /] 70-350

A5A3 6 A
PRESET CLOCK ]
BOARD ASSEMBLY sy
(05061-6013) ONE-SHOT

. | : l * ' 7

| | (

S|
1 | ! FAST i
| 1 TERMINAL R [ i
| 1 o——0 Oo0——0 PINS ©
I WHT-  WHT-
| ,"7 RED- RED -
YEL BLU
n (] i
I 5 \L J/ $ \L \L - \L \L \L $ i — - 3
A% [EERNZNZN ZNZN ZNZNZN ZN ZN NZANZNZNZN ZN ZN 78 NZN 2N N
1l i1 B 10 9 6 T 12 4 3 I 5 12 1 10 7 6 4 4 & 8 9
oy T x2 Y. XYY \/__)./._\‘]./h NN Y- Y Y NYNYYY! S N S NN
+20V —= IMHz DRIVE —=
y IMHz —= IMHz GATED —=
CLK DRIVE =— IPPS TICK —=
CLOCK COMMON
l.— + 4.2V —»
| SYNC —»

=—— B.0. INPUT

AS5A5 INTERCONNECT BOARD ASSEMBLY (05065-6026)

REFERENCE DESIGNATIONS

NO
PREFIX AS ASA| A5A3 ASA4
cl,2
Icl
Js Ji-4 ol
RI-3
si-3 S|




SEMBLY (05065-6025) (NOTE 1)

A5A3 SIA THRU SIF TIME DELAY SWITCHES

TITLY
YTYTY

l
a

Model 5065A

Circuit Diagrams, Theory, and Maintenance

A5A4 SWITCH CIRCUIT E!O&R_I;) ASSEMBLY{osgss;soaaa

Rl
4.2v A
n
y : G105
| i Tie +4.2V
I | i DELAY |
=C¥ 2o
|00/<'o~350 Ql |
| 854-0005
ASA3 6 I INVERTER
PRESET CLOCK 1cl
BOARD ASSEMBLY - R S
(05061-6013) ONE-SHOT 52
1
] SYNC
! 4 ' /7[7 WHT-
| | 1 (1) I BLK-
1 GRN
—0 o—l
IWHT-BLK-YEL
IWHT-BLK
53
5 sTopP
) FAST | WHT-BLK {)—i—
TERMINAL b 1
o0———o0 PINS © o
WHT- WHT- 'WHT-BLK—ORN
| RED- RED- +4.2v
YEL BLU
n
N2\ 2 \L l 222 NN N2 N2 NV
2 11 10 7 6 4 4 & 8 3 10 7 I
o T = A = — -
NN I -_T XMT___}{ ______ Nty R e Yoo 4
|
|
MON
L
|
|
ASSEMBLY (0soss-g026)
REFERENCE DESIGNATIONS T T T T T T s
AS ASAI A5A3 ASA4
Cl,2
B Icl
Ji-4 ol
RI-3
s5i-3 si

Figure 7-19. A5 Digital Divid

05085-0-11

er Assembly

7-55



Figure 7-20
A16 DIGITAL DIVIDER POWER SUPPLY ASSEMBLY

(See Page 7-57)
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Page 6-23, Table 6-4, Option 001 (A5) Replaceable
Parts:
Change A5 (05065-6084) series number from 1904
to 1840.
Page 6-26, Table 6-4, Option 001 (A5A4) Replaceable
Parts:
Replace A5A4 (05061-6152) and all components
for this assembly with A5A4 Part No. 05061-6033
and components in Table 7-12.

A5A4 05061-6033 (1840) PL here

Page 8-33, Figure 8-13, A5 Schematic Diagram:
Change A5 from series 1904 to 1840.
Replace A5A4 schematic diagram with diagram in
attached Figure B for A5A4 P.N. 05061-6033
(SERIES 1840) circuit board assembly.
Replace A5A4 component locator illustration with
new illustration in attached Figure C.
Page 8-35, Figure 8-14, Part of A5 Schematic Dia-
gram and
Page 8-37, Figure 8-15, Part of A5 Schematic Dia-
gram:
Change A5 series number at top of diagram from
series 1904 to 1840.

NOTE

The previous A5A4 circuit board assembly used a
variable capacitor instead of the newer potentio-
meter. The adjustment procedure is the same for
both assemblies.

CHANGE C (Option 001 A5 Series 723)

NOTE

The following changes for A5 series number does
not affect the serial prefix number of the instru-
ments with A5 added for Option 001 or 003. The
series number of the A5 module assembly may not
be the same as the instrument serial prefix number.

Page 6-26 and 6-27, Table 6-4, Option 001 to 003
Replaceable Parts:
Change A5 module assembly (05065-6084) and
A5A2 (05061-6014) series numbers to SERIES 723.
Change A5A2C13 to 0140-0202 (15 pf); FXD MICA
15PF 5% 500WVDC; 28480; 0140-0202.

Page 8-35, Figure 8-14, Part of A5 Schematic Dia-

gram and

Page 8-37, Figure 8-15, Part of Schematic Diagram:
Change A5 series number at top of both sche-
matics to SERIES 723.

Page 8-35, Figure 8-14, A5A2 (05061-6014) Sche-
matic Diagram:
Change series number at top of schematic to
SERIES 723.
Change the value of A5A2C13 from 10pf to 15pf.

Table 7-12. ABA4 Parts List

Reference HP Part Mfr

Designation Number Qty Description Code Part Number
ABA4 05061-6033 BOARD ASSY: SWITCH 28480 05061-6033
A5A4C1 0140-0176 C: FXD MICA 100 PF 2% 28480 0140-0176
ASA4C2 0131-0006 C: VAR MICA 70-350 PF 175VDCW 28480 0131-0006
ABA4IC1 1820-0315 INTEGRATED CIRCUIT 28480 1820-0315
ABA4Q1 1854-0005 TSTR: SI NPN 80131 2N708
ABA4R1 0757-0948 R: FXD FLM 10K OHM 2% 1/8W 28480 0757-0948
A5A4R2 0757-0924 R: FXD MET FLM 1K OHM 2% 1/8W 28480 0757-0924
ABA4R3 0757-0931 R: FXD FLM 2K OHM 2% 1/8W 28480 0757-0931
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SECTION VIil

CIRCUIT DIAGRAMS, THEORY,
AND MAINTENANCE

8-1. GENERAL

8-2. This section contains block, wiring, schematic,
waveform, and component locators for the Mode! 5065A.

8-3. Shaded area on schematic diagrams indicate printed
circuit board assemblies. Components within shaded
areas are mounted on boards.

8-4. Theory and maintenance of assemblies is beside
the schematic.
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Figure 8-1. Schematic Diagram Notes

SYMBOLS
MAIN SIGNAL PATH
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T FEEDBACK PATH
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REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.
JACKS ARE THE STATIONARY CONNECTORS AND PLUGS ARE THE MORE
MOVEABLE OF TWO CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIP1 IUN
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NO PREFIX J3 J3
Assembly Stk. No.  Assembly Series No.
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Figure 8-2
BLOCK DIAGRAM

(See Page 8-3)
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_OPTION 002,003 _
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Figure 8-2. Block Diagram
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Figure 8-3. Front and Rear Panel and Top Internal Views
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Figure 8-4
WIRING DIAGRAM (Sheet 1 of 3)

(See Page 8-5)
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Figure 8-4. Wiring Diagram (Sheet 1 of 3)
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Figure 8-5.

Bottom Internal View
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Figure 8-6
WIRING DIAGRAM (Sheet 2 of 3)

(See Page 8-7)
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8-7



Figure 8-7
WIRING DIAGRAM (Sheet 3 of 3)

(See Page 8-9)



Q4
1854-0300

ci +
1000UF T
I WHT-
=  |BRN-
L GRN
i
2 14 3 15
34 WHT-BLK-RED l 7
A |
10 A2
| BATTERY CHARGER
1 050865-6022
| ornN]a 8  BLK|5
TO AI7(1)
| Fa =
o 34 L—ew/mB/m TO A
| =+ o CLOCK DIS?-
WHT-| | WHT-
Fl ORN-| |ORN- Ql
115V =14 GRA GRA 1854-0020
230V -.54 GRA ITI 7
/i
B s [
T
| ] -,
! IGRA | CSA WHT-
! 7 R 7200 Ve
i | S) GRA WHT-
i | GRN- A A 3 8 g‘élﬁ-
(=) | YEL Cireid Faxay!
5 Ls & 2z Z] 123011 4 3
~ == [ Seiyahall|
CanaE! i 2 ||
| 1
12
I i WHT-
| I skcss GRN- WHT
| | 7200 GRA AlS
] e
ULATOR
L/ ! WHT-GRA "
AN TWISTED == 4 O wnT
98 [ AC LINE PAIR 1
______ WHITE Lo fel 6 1 8 o |
TO osC
GREEN —O RED] ~¥IQ)
Q +20V -20V LAMP p|
+20V RED.
BLACK TODS| YEL
POWER CABLE _
CONNECTOR :
+20v +22V T0 30V e
REDl? WHT—BRN-FIEDlg
il
CELL
OVEN i 10
To_ ~ WAT-ORN-GRN| "
A17(4) All |
RVFR T- -R
TEMPERATURE (NI WHT-BRA
LAMP CONTROLLER 2 WHT-05"
OVEN 5
-
To WHT-ORN-VIO 6 WHT-BEN
AIT(3)
5 WHT-EL#
2 3 1 14 I ERE
WHT - WHT-
ORN GRA L
8 Q4
1854-0300 b il i

LOGIC LOGIC
Al4(2) Al4(3)



BATTERY =5
WHT-RED-BLU =505 % FAST CHARGE AI704)
{16 HOURS MAX) FROM
T | AI0 DIV
| Q4 >y [Croar ]
| 1854-0300 i |
WHT-GRN-BLU !
| , | B > S
+ WHT-BRN-GRA | YEL- =
| wSémrl_ °. _ BLU |12 I 4
WHT- —'—Oj —_ i
= BRN- BLU " L |_ WHT-YEL-GRN 5
- GRN = | 6
L [ i3 5 li2 [z s Ds3 [Auto stART] A6
[AUTO START] 5 7
| | LEuTo START IMHz FREQUENCY
~BLK-RED 7 | 1 s2 Wi
] 0 A2 WHT-BRN-VIO ‘;R%%V
! BATTERY CHARGER g AlS (8) |
i 05065-6022 l 14 15 la.m
| =
=
| orN]4 8 auis RED[6 | Wil __—{)W
TO AIT(I) = =
! Fa - ey I W/R/0 TO A9 * /\JE
e W/ R/ FIMHz | M
|+ 3 - \gfa.rcF:( TD? MLQAY | contRoL DispLAY [imna | [ iwiz |
| =BTl Lo 5P OPTION 02 | —_—— ———— ] — —
- STANDBY POWER SUPPLY 53 s2 Si
= ] | stop  svyne  Fast (Ob—
L_..______—.--—-——-—--—-—-'—-'-—- +20V TT_'_TT/T —
WHT=| | WHT-
orN-| |ORN- Ql ;F%%V | 3
GRA GRA 1854-0020 A4 P/O Al2 | -
GRA |TI 7 RED | i r
DIGITAL DIVIDER
| o
WHT- BLACK |
YEL- +20V _C
GRA WHT- I—- TO TWISTED I 2 =
BLK- as(l) PAIR
—=n 3 8 GRN WHT- | B
IOV 4 3 5 BRN- _LI
T YEL  SOMH WHT-BRN-ORN | 5 =
2 5 12 13 I R o o
WHT- SYNC PTIC
% WHT o I o 3z =2 $Ra CRI =
GhA Al5 T o.a7uF Tasao 2860 3K e |_ L INPUT TIME
POWER SUPPLY 5 UF | UF N
AND REGULATOR BLK CR2
14 10 = o —s
TED 4 6 WHT
S L e | [ s
115v.4c GO O R I 1 ol
TO OSC RED‘ VIO o ey Q Al7 TERMINAL
- 3 BLK- BOARD ASSEMBLY
+20V 20‘/_‘,_';‘3"5 WHT- MAGNETIC Bk GRA I’ (05065~-6014)(NOTE |)
RED-| FIELD NN | —— PR -
TODSI YEL r i (OPTION
~ / aan 02 ONLY) |ORN
O —C—*OwrE—3% M [
= JEL- 681K -
WHT-VIO 8! R T2
+20V +22V T0 30V L 6 IE)Q’E‘: | 511K WHT-
REDlT WHT—EIRN—REDlS WHT-RED 1 /. _ I o— = W 5
12K .
i WHT-BLU | CELL 5 ANA W
8 OVEN D Ra* a
10 WHT-GRN | i . 10K WHT-
e K9 +22V 1o 30y —WHT-BRN-RED osc o = W 5
P 4 e FROM AIS (4) OVEN 261K i
o AN
RVFR 9 WHT-BRN-RED ! 3 * €
TEMPERATURE (NC) 4 L PHOTO | | ek 'M-_
|-\ch;2 6 WHT-BRN 5 68K ]
< | VS L
5 WHT-BLK < 100K i
WHT-
Pis gk ol
B 3 I 14 5 3 |8 R9
WHT = WHT- BLK 2ND o 20K WHT-
ORN GRA L HARMONIC 0= P " Rio* E]
& i - 100K lynr
[lih_l RI RI* 14
23K i
0 AAA WHT-
CELL LAMP 1854-0300 o- 5 M RIZ ¥ 5
LOGIC LOGIC = 33K
Al4(2) Al4(3) e




BATTERY
FAST CHARGE

{16 HOURS MAX) I

|
|
|
l
I
I
I

[ W/R/0 TO AIS

| controL DispLAY

[

—

P/0 _Al2

=]

=T-SAN-0RN

WISTED
PAIR

2k > R4
=Ccz 2
2860 < 10K
LF

/=0 30y -WHT-BRN-RED

Model 5065A
Circuit Diagrams, Theory, and Maintenance

TO
AI7(14) T
Al AI7(15)
| [1ookHz]
wi2 WHT-
| WHT. +20V BLUS +20v
YEL- = | VIO |
_ BLU |12 I 4 IS I
WHT-YEL-GRN i 5 i
l ] 3 7 a 100KHz 723
IMHz FREQUENCY Freal o —1
s2 DIVIDER it 1
~ 2 =
14 |15 f.;o ZI 10
= ws wlo(}—l
Ja-= AT
g Feriroa
ik LI00KHz,
r 53 sz s
| STOP SYNC FAST (:}__L ]
7"'2OVT'/ T—l—T T/i = +20V
I IRED !
| T » +4.2V w25 |
WHT-RED
| _CLOCK COMMON _ ] |
WHT-BLK 15
| biciTaL’ DivioER rliq_.( DRIVE ;g DIGITAL DIVIDER |
J2 Ji POWER SUPPLY
| Lo '
B.0. DRIVE
| Ja 3 =S G {2 3 |
I w24 wa2 |
: J5 = = Ji4 :
=) =
CRI SYN OPTION 00l OR 003
e |_ L INPUT | TIME STANDARD Y }r Y |
I8 +CR2 . _I FROM > W/R/0 A |
A
CIRCUIT | £io CLOCK I
_O+ cHECK |54 | FROM ~_W/B/R DISPLAY |
b R Aaz(8)
Al7 TERMINAL
HT- WHT—Q S |
BLK BN BOARD ASSEMBLY L
GRA (05065-6014) (NOTE 1)
e e Em {opnouﬂ NOTES
~an 02 ONLY) |ORN
— OO e l Az(4) I. REFERENCE DESIGNATIONS WITHIN THIS
SUPPLY YEL- 6BIK | ASSEMBLY ARE ABBREVIATED. ADD
oVIo A RED AI5(6) ASSEMBLY NUMBER TO ABBREVIATION
8l R2* I2 FOR COMPLETE DESCRIPTION.
Boen ! SLIK WHT-ORN-VIO
OVEN o} MA— All(I2) 2. UNLESS OTHERWISE INDICATED:
c raaK 3 RESISTANCE IN OHMS;
CELL o— WHT-ORN-GRN 2y CAPACITANCE IN PICOFARADS;
OVEN Al
9 . 2 3. ASTERISK (%) INDICATES SELECTED
0sC o AAA WHT-ORN-YEL 5 () COMPONENT, AVERAGE VALUES SHOWN.
= "'Rs* 5
OVEN Ba
o —— | WHT-BRNZRED ,.
F Re¥ |6
Ll TUURT* 10 F;SK REFERENCE DESIGNATIONS
68K
o WHT-BLK-BRN
o M T Re¥* 1 A9(9) = AL
100K
N Ro¥ » RI-I2
2ND _— ., 20K WHT-BLK i
HARMONIC P mg: IE] T0 Ala(l) 0506%5-0-44
[ ] o HEYELELY oz
R Y RN* 14
33K WHT-BLU-VIO
o st
33K
Figure 8-7. Wiring Diagram (Sheet 3 of 3)

8-9



Model 5065A
Circuit Diagrams, Theory, and Maintenance

UNIT THEORY OF OPERATION
Synthesizer Assembly A1

Synthesizer Assembly A1 produces a 5.315...MHz signal
that is mixed with 6840 MHz in a step-recovery diode
producing the 6,834,685 Hz microwave field which
excites the rubidium vapor cell in a resonant microwave
cavity of RVFR Assembly A12. Synthesizer frequency
is adjustable by the TIME SCALE thumbwheel switches
and the HI/LO slide switch on A1 Assembly. (These
controls can be seen with the unit top cover removed.)
Output frequencies corresponding to thumbwheel and

slide switch settings are in Table 3-6 under OPERATION.

The thumbwheel switch setting for A1 operation is
listed on the RVFR decal (for access, remove 5065A top
cover). The thumbwheel switch setting for UTC (Uni-
versal Time) is listed on the front panel door.

The following illustration shows the synthesizing
technique for the required 5.315..MHz output. The 5
MHz input is first digitally divided in the preset divider
according to the setting of th thumbwheel switches to
produce the “n” of the rational fraction m/n which ex-
presses the multiplier ratio for the required synthesizer
output. Preset divider output pulses are first sharpened
in a blocking oscillator; then applied to a harmonic
sampler circuit.

Synthesizer Multiplication Technique

[ 5.315....MHz
vCo
DC
5.315....MHz STEERING
5MH2 VOLTAGE
n FROM
= SAMPLING
PRESET \ PROCESS
SMHz DIVIDER
+n &
= ¢
M j h
¢
“Ban SAMPLING CIRCUIT
THUMBWHEEL
SWITCH
AVAVAVAVAVERIES JW\/\ 5.315....MHz
A O\ 5MHz sampLING
n PULSES

In the harmonic sampler circuit, the 5 MHz/n frequency
is compared with the nominal 5.315 MHz frequency of
the voltage controlled oscillator. This action produces
a dc steering voltage which controls the variable fre-
quency oscillator to synchronize its “m” harmonic with
the 5 MHz/n division, thus producing harmonic m of
the rational fraction m/n. In this manner, the thumb-
wheel switches set the desired output frequency.
The 5.315..MHz output signal is available as a test
signal at the SYNTHESIZER CHECK jack on the front
panel.
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THE PRESET DIVIDER

The preset divider is made up of four decades giving a

total dividing capability of 10,000. With each 10,000 ~—
counts applied to the divider input, there will be one
output pulse. With the addition of the preset capability
this divider can be set to divide by any integer (except
1 through 9, due to preset time). Since the divider can
be set to divide by any predetermined integer, the sys-
tem is considered a divide-by-n preset divider. For -
example; if the divider were to divide-by-2, an 8 would

be preset into the decade before the counting sequence
starts, and since an 8 count is already in the decade from

the preset, it will take only 2 inputs to get 1 output. —
Conversely, to divide-by-8, 2 counts are preset into the
decade prior to counting.

The preset divider delivers an “H” output to the sample
circuit starting at count 9991 and holding thru count
9999. During this time the input gate Q3 closes to pre-
vent 5 MHz pulse train from entering the decades
during preset. The preset number is determined by four
thumbwheel switches. At the same time that 1C4
delivers an “H” output to the sample circuit it supplies
a preset pulse to the decades IC1(1), 1C2(1), IC5(1), and —
1C6(1). At the end of the preset period gate Q3 opens
and counting resumes until 9991 is obtained again.

Synthesizer Assembly Timing Diagram —

o O -
® O o
o 0 o —
o o o o I 2 3 —
Ic.(a,_ﬂ_l_Lﬂl 'FLJ'LI'U"L
| i
1C3(8)
[
j.] i
1 | -
1c4uo)————{ !————-——-—
t
Ic4(7)—| JI——
PRESET DIVIDER COUNTING SEQUENCE (TwW SET TO 0000) -

The 5 MHz input signal is shaped by amplifier Q2. The
pulses are then applied to decade 1C1(8). The decades —
are connected in series. The sensing gate |IC3 detects
when count reaches 9991 by sensing nines in 1C2, 5, 6,
and aone in IC1. The IC3 output then triggers the one-
shot IC4. The duration of the one-shot output is approxi-—
mately 1.8 usec. During the 1.8 usecs the decades are
preset by the pulse output of 1IC4(7). At the end of 1.8

sec the decades are preset and ready to resume coun-
ting. By sensing nine counts ahead, sufficient time is
available to preset the decades to any integer "“n”,
from 1 to 9990.

POWER SUPPLY CIRCUITS

A regulated +5 V supply, obtained from the +20 V
supply, is provided for the preset divider circuits. ™~
Reference diode CR1 and regulator Q1 maintain a con-
stant +5 V supply to the preset divider. —




Figure 8-8
SYNTHESIZER ASSEMBLY A1 BLOCK DIAGRAM
DIGITAL SECTION

(See Page 8-11)



MAINTENANCE

Synthesizer Assembly A1
NORMAL OPERATION

The A1 Synthesizer Assembly processes 5 MHz to pro-
duce the required 5.315..MHz. This is added to the A3
Multiplier 60 MHz output and multiplied to 6,834,685
Hz by the step-recovery diode in the RVFR Assembly.
To obtain proper Synthesizer output frequencies for
UTC and A1 operation, the Synthesizer output is adjust-
able by the TIME SCALE slide switch and thumbwheel
switch located under the top cover of the 5065A. Output
frequencies corresponding to all the TIME SCALE
settings can be found in Table 3-6 of OPERATION. The
thumbwheel switch setting for A1 operation is listed in
the RVFR decal. The thumbwheel switch setting for
UTC operation is listed on the front panel door.

PERFORMANCE CHECK

If trouble is suspected in the A1 Synthesizer Assembly,
the following checks will verify proper or improper
operation.

a. Phase Lock Check. Remove top and bottom
covers. Connect an oscilloscope to A1TP1 (on bottom
of instrument). Ifthe waveform isarandom AC signal then
the phase-locked oscillator section of the Synthesizer is
out of lock. Check thumbwheel and HI/LO switch settings
to be sure they are correct. If these switch settings are OK,
troubleshoot Synthesizer circuit as described under A1l
Troubleshooting. If signal at A1TP1 is correct, check Syn-
thesizer output frequencies versus the thumbwheel set-
tings as described in the following paragraph.

b. Synthesizer Frequency Check. Set up 5065A,
frequency counter, and RF voltmeter as shown in Fig-
ure 2.

Note thumbwheel and HI/LO switch settings on A1 Syn-
thesizer Assembly. Go to Table 3-6 in OPERATION and
determine the frequency corresponding to these settings.
The counter should read this frequency £1 count. The RF
voltmeter should indicate 100 mV rms or more. If the
counter and RF voltmeter readings are correct, the Syn-
thesizer is working properly at this setting.

A further check of Synthesizer operation at several
points over its operating range can be made by setting
the switches and reading the frequencies shown in the
table below. All frequency readings should be within
+1 count; RF voltmeter should read 100 mV or greater.

Thumbwheel Switch HI/LO Frequency (Hz)
Setting Switch
9000 Hi 5315000.0
9159 Hi 5315101.1
9635 HI 5315068.5
8714 Hi 5314930.0
9603 H! 5314861.5
9047 Hi 5314795.4
8777 Hi 5314700.7
8697 LO 5314658.5
9253 LO 5314591.7
8919 LO 5314523.6
7758 LO 53144514
9348 LO 5314417.2
NOTE

If the thumbwheel switches are changed
from one setting to another or service is
performed on A1, allow at least 1 minute
of recovery time before attempting to
get the continuous operation lamp to
light.

TROUBLESHOOTING (See Figure 1).

To check out the Synthesizer circuits, pull off the elec-
trical snap-on connectors and remove four screws which
fasten the Synthesizer Assembly to the bottom of the
chassis. With the bottom cover removed, turn the unit
over for access to the electrical connectors at the chassis
bottom. Remove the Synthesizer cover. Check that line
power is disconnected. Then lay the Synthesizer
Assembly on the bottom of the chassis with some in-
sulation to prevent shorts. Make electrical connections;
the snap-on plugs for the shielded leads are labeled with
plug number and the pin connectors for the coiored-
wire connections are labeled for wire color.

Figure 1.
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Figure 8-8. Synthesizer Assembly A1 Block Diagram

Digital Section
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WARNING

WHEN THE CHASSIS BOTTOM IS EXPOSED,
AVOID CONTACT WITH THE LINE TRANS-
FORMER TERMINALS AT THE REAR OF THE
CHASSIS.

Faults may be isolated to the digital section or the
phase-locked-oscillator section by using the table.

Connect a Period Counter to A1TP1 and adjust the
thumbwheel switch as indicated in the table (Note
original setting before changing thumbwheels). The
output signal from the digital divider should have the
period shown. If the period measurements are correct,
set thumbwheel switch back to original setting and
troubleshoot phase-locked-oscillator section. If periods
are incorrect, then throubleshoot digital section. Note:
If Y1 or associated components are suspected of failure
see Paragraph entitled “A1Y1, A1L1, A1L2, AIL3, or
A1L4 Check and Replacement.”

MODULE REPLACEMENT

When Synthesizer Assembly A1 is replaced, the following
adjustment is necessary:

a. Set TIME SCALE thumbwheel and HI/LO
switches for the same settings as the replaced Synthe-
sizer Assembly.

b. Set instrument to normal operation (CON-
TINUOUS OPERATION tlight on).

c. Set front panel OSC FREQ ADJ FINE con-
trol to 250.

d. Set CIRCUIT CHECK meter to CONTROL.
Observing the meter indication, adjust OSC FREQ ADJ
COARSE control for a zero reading.

e. Set FUNCTION switch to LOOP OPEN.

f. Set OSC FREQ ADJ FINE control to 200.

g. Remove instrument top cover. Connect the
vertical input of an oscilloscope to A8TP3 and the hori-

zontal input to A8TP2,

h. Adjust oscilloscope for a pattern similar to the
following waveform.

Optimized A8TP3 Output

Synthesizer A1TP1 Output Period (vs. Thumbwheel
Switch Setting) Table

Time Scale Thumbwheel Signal Period at
Setting A1TP1 (usec)
0000 2,000.0
0001 1,999.8
0002 1,999.6
0003 1,999.4
0004 1,999.2
0005 1,999.0
0006 1,998.8
0007 1,998.6
0008 1,998.4
0009 1,998.2
0010 1,998.0
0020 1,996.0
0030 1,994.0
0040 1,992.0
0050 1,990.0
0060 1,988.0
0070 1,986.0
0080 1,984.0
0090 1,982.0
0100 1,980.0
0200 1,960.0
0300 1,940.0
0400 1,920.0
0500 1,900.0
0600 1,880.0
0700 1,860.0
0800 1,840.0
0900 1,820.0
1000 1,800.0
2000 1,600.0
3000 1,400.0
4000 1,200.0
5000 1,000.0
6000 800.0
7000 600.0
8000 400.0
9000 200.0

i. Adjust A3R3 fully ccw. The oscilloscope pattern
will disappear. Then adjust this control cw and as the
pattern appears, adjust cw until the pattern just splits.
Then back off slightly to where the pattern is similar to
the optimized A8TP2 waveform.

j. Remove oscilloscope connections and replace
top covers. Set OSC FREQ ADJ FINE to 250 and set
FUNCTION switch to OPER.

k. Press LOGIC RESET pushbutton. CONTINU-
OUS OPERATION light will come on and stay on.




A1Y1, A1L1, A1L2, A1L3, or A1L4 CHECK AND
REPLACEMENT

a. Set FUNCTION switch at LOOP OPEN.

b. Remove synthesizer assembly from instrument
(see Troubleshooting). Remove module cover. Dis-
connect electrical power and turn the unit over. Using
a piece of insulation to prevent shorts, reconnect the
Synthesizer 5 MHz input to A1J2, the +20 volt lead
(wht-red), to the appropriate jack and circuit board
ground to chassis ground. Reconnect electrical power.

c. Remove Crystal Y1 and, using a high-imped-
ance voltmeter, check voltage at junction of CR27 and
R79. It should be 6 V + 0.5 volts dc. If it is not, check
bias circuitry: R71, R72, CR32, CR30, R73, Q23,
CR27, etc. If there are no defective components, adjust
R71 for the correct voltage.

d. Disconnect 5 MHz from A1J1 and replace Y1
in its socket.

e. Set TIME SCALE slide switch on synthesizer
to LO.

f. Measure Synthesizer frequency at A1J3 using
setup shown in the following illustration.

Figure 2.
5MHz| HP5065A
UNDER TEST
SYNTH?
(SYNTH,
RF
VOLTMETER
\
ELECTRONIC
r-=-=0 COUNTER
1EXT STD
L FREQ_ |

g. If counter indication is greater than 5.314850
MHz or less than 5.314550 MHz, replace A1Y1 before
proceeding.

h. Adjust L1 and L2 as necessary for a counter
indication of 5.315700 + 50 Hz.

i. Set TIME SCALE slide switch on Synthesizer
to HI.

j- Adjust L4 as necessary for a counter indication
of 5.315000 + 50 Hz.

k. Set TIME SCALE slide switch on Synthesizer to
LO. Check that counter indication is 5.314700 + 50 Hz.
If frequency is incorrect, repeat steps g through j.

Model 5065A
Circuit Diagrams, Theory, and Maintenance

I. When frequency at Hl and LO settings are cor-
rect, turn off electrical power, disconnect the syn-
thesizer, replace its cover, and then replace the
Synthesizer in the 5065A unit.

m. Reconnect all Synthesizer electrical connec-
tions, apply electrical power.

n. Connect the 5065A as shown in the following
ilustration and check Synthesizer output frequencies as
described in the Performance Check for A1 Synthesizer.

PHASE LOCKED VOLTAGE CONTROLLED
OSCILLATOR

The phase locked voltage controlled oscillator produces
the 5.315..MHz signal applied (through A3 Multiplier)
to the harmonic generator/step-recovery diode in A12
Assembly. In A12, 5315..MHz is mixed with the
6.840...GHz phase-modulated signal (the 114th har-
monic of 60 MHz). Oscillator frequency is determined
by the bias voltage applied to varactor diode CR27.

The figure below illustrates the sampling process.
The 5 MHz/n output pulse of the preset divider is the
sampling pulse in the phase lock sampling circuit. The
sampled output pulses of this circuit are integrated by
the circuit time constant to a dc voltage representing a
phase error. This dc voltage acts on CR27 to shift oscil-
lator frequency for a zero dc output which corresponds
to a phase-locked, “on frequency” condition.

Sampling Process

S5MHz/N

|
.08 |USEC SAMPLING (|
PULSES FROM PRESET |
DIVIDER |

5.35....MHz
SAMPLED |
5.35....MMHz SAMPLED
APPROXIMATELY EVERY
10,000 CYCLES

=~ SAMPLED PULSE
ﬁ_ AVERAGE DC LEVEL _ﬂ_
APPLIED TO CR27 TO

CONTROL THE 5.315....MHz
OUTPUT
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Prior to phase locking, the 5.315..MHz VCO (Q18 and
associated components) oscillates at about 5.315...MHz,
dependent on dc biasing by R71 and R72. Transistor
Q21 buffers the oscillator and drives Q22 and Q26. The
5.315...MHz signal at T2 primary is the input signal for
the sampler.

Transitors Q17, Q19, and associated components are a
trigger circuit driven by output pulses from preset
divider output gate IC5. This trigger circuit drives
sampler blocking oscillator Q20. Transformer T1 re-
ceives 80 nsec pulses from Q20 at the 5 MHz/n fre-
quency. These pulses “turn on” CR32 and CR33 each
time they occur. The 5.315..MHz signal also present
in T2 secondary is very close to the “mth” harmonic of
5 MHz/n. This “m” harmonic is sampled at the 5 MHz/n
rate, filtered by L7 and C34, and applied to varactor
diode CR27 to control oscillator frequency. Therefore,
the voltage level at CR27 cathode determines oscil-
lator frequency.

Buffer amplifier Q21 couples the Synthesizer frequency
to tuned amplifier Q26, improving signal purity. This
output connects to the front-panel SYNTHESIZER
CHECK jack for test purposes and to A3 Multiplier
Assembly for adding to the Multiplier 60 MHz signal.

8-14

The 5.315...MHz VCO phase lock range is kept narrow
to prevent phase locking to incorrect harmonics. To ac-
commodate the dynamic range required to complete
coverage of all UTC offset frequencies, the VCO has
two overlapping frequency ranges, selected by HI/LO
switch A182. Table 3-6 indicates the proper setting for
synthesizer frequencies.

Oscillator output amplitude is stabilized by the rectified
output from diodes CR34 and CR35. This output if
filtered by C38 and C39. This AGC dc feedback con-
nects to oscillator Q18 base.

Transistor Q27 and associated components provide a
Synthesizer failure signal to Logic Assembly A14.
During normal Synthesizer operation, Q27 is biased
off and no output signal resuits. If the Synthesizer
loses phase lock, Q23 input becomes a random ac signal
which can be observed at TP1. This signa! is coupled
through C37 and Q24 base, amplified in Q24, Q25, and
rectified by CR36 and CR37. This rectified signal for-
ward biases CR38 and turns Q27 on to send a signal to
Logic Assembly A14. This turns off the CONTINUQUS
OPERATION light. If blocking oscillator Q20 fails, a
signal through CR39 will turn on Q27 and apply the
same failure signal to the logic circuit.
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Figure 8-9

SYNTHESIZER ASSEMBLY A1 DIGITAL SECTION
(Sheet 1 of 2)

(See Page 8-17)
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Figure 8-9
SYNTHESIZER ASSEMBLY A1 PHASE-LOCKED
OSCILLATOR SECTION (Sheet 2 of 2)

(See Page 8-19)
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NOTES

|. REFERENCE DESIGNATIONS WITHIN THIS
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A2 BATTERY CHARGER ASSEMBLY THEORY
CHARGING CURRENT REGULATOR CIRCUIT

The charging current regulator is made up of A2CR?7,
A2Q5, Q6, and Q4. Ac voltage from T1 is applied to
A2(10, 11) and rectified by bridge network A2CR1 to
A2CR4. Voltage regulation occurs through A2Q5 and
Q4. A2Q6 monitors battery charging current by sensing
the voltage drop across A2R12 and A2R13. Increases
in battery charging current are sensed by A2Q6 which
conducts and increases voltage drop across A2R7.
The decrease in bias at A2Q5 base regulates the
charging current from Q4 to within limits set by A2CR7.
In the FLOAT position of S6, the battery receives a
trickle-charge. When S6 is in FAST position A2R12 is
bypassed which increases the charging current to the
battery.

BATTERY LAMP CONTROL CIRCUIT

The battery lamp control circuit is comprised of A2Q1,
Q2, Q3, Q4, and A2CR6, CR8. In the FLOAT position,
BATTERY lamp DS3 is off. Muitivibrator A2Q1, Q3 is
off and A2Q2 is biased off. When the ac line is inter-
rupted, a voltage signal from the Battery Cut-in Circuit
turns on A2Q7 and Q2, and triggers the multivibrator
A2Q1, Q3. This causes the BATTERY lamp to flash on
and off. Operating voltage comes from the battery
through Q14 to the Power Supply and Regulator A15.
The lamp will continue to flash until the ac power is
restored and RESET is pressed. In RESET position CR8
gate element is grounded turning CR8, Q2, the multi-
vibrator circuit, and the lamp off. In the FAST CHARGE
position $6 shorts out A2R12 and increases the battery
charging current. Another section of S6 also provides a
ground for the battery lamp through A2R6 to turn the
lamp on continously.

BATTERY CUT-IN CIRCUIT

The battery cut-in circuit is made up of A2CR9, Q8, QS,
Q12, and Q15. The dc voltage from the instrument
power supply is monitored through CR9. As long as the
dc voltage is present Q8 conducts and Q9 is cut off.
When ac power is interrupted, Q8 is turned off and Q9
is turned on. This turns Q12, Q15, and Q13 on. This
action also turns on the dc power switch Q14 and
sustains instrument operation from the battery.

BATTERY DISCONNECT CIRCUIT

The Battery Disconnect Circuit consists of A2CR11,
Q10, Q11, K1, and CR15. During battery operation,
battery voltage monitored through CR11 keeps Q10
turned on. When the battery voltage decreases to
approximately 23 volts, Q10 turns off and causes Q11 to
turn on. This in turn energizes differential relay K1,
and disconnects the battery. When ac power is re-
applied, Q10 again conducts. This reverses the polarity
of A2K1 and reconnects the battery.
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OPERATIONAL CHECK

a. Observe the CIRCUIT CHECK BATTERY
position; indication should be between 30 and 50.

b. Disconnect ac cord from ac line; BATTERY
Jamp should flash on and off. RESET has no effect.

c. Connect ac power cord to ac line. RESET
BATTERY switch; BATTERY lamp should stop flashing.
Set BATTERY switch to FAST CHARGE; BATTERY lamp
should light. Return switch to FLOAT position and
BATTERY lamp will go out. This completes the check.

TROUBLESHOOTING
NOTE

These tests check individual circuits on
Battery Charger Assembly A2, If failure is
indicated in a circuit, repair the circuit and
perform battery charger operational check.

a. Charging Current Regulator.
1. Charging current to the battery should be:

FLOAT: 12 to 34 mA (see Paragraph 5-35)
FAST CHARGE: 90 to 150 mA (see Paragraph 5-35)

2. If the current differs substantially check
A2CR1 to CR4 for power rectification and
CR7 for indicated voltage. Check Q4, A2Q5,
A2Q6 operation. Check S6.

b. Battery Lamp Control.

1. If the lamp does not flash when ac is inter-
rupted, check Q1, Q3 multivibrator, and
check that collector of A2Q2 is below 1 volt.

2. If the lamp does not light with switch S6 in
FAST CHARGE check S6 and DS3 or R6.

3. If Battery lamp won’t light, check lamp DS3
and $6. If it won’t go out, manually ground
the + gate element of CR8. If the lamp goes
out, check S6, otherwise, check CR8, Q2,
Qf1, and Q3.

c. Battery Cut-in Circuit.

1. Disconnect ac power cord from ac power
source. Instrument should switch to Battery
Operation and DS3 should flash on and
off. If this does not occur, check that col-
lector A2Q12 increases from approximately
10 volts to 20 volts. If not check Zener
voltages of A2CR9 and replace if it is outside
the 10 to 12 volt range. Replace A2Q8, 9 and
12 successively in that order.




Figure 8-10
A2 BATTERY CHARGE ASSEMBLY (OTPION 002 AND 003)

(See Page 8-21)
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60 MHz FREQUENCY MULTIPLIER A3 THEORY

Frequency Multiplier A3 provides a stable, spectrally
clean, 300 milliwatt, 60 MHz signal which connects to
harmonic generator/step recovery diode in A12 RVFR
Assembly. Another output is the isolated 5 MHz signal
to A13 Buffer Amplifier.

The 5 MHz signai from A10 Quartz Oscillator connects
through input jack J2 to Q1 buffer amplifier; then
through an isolating network to first multiplier stage
Q2. Q1 output couples through T1 and through J3 to
A13 Buffer Amplifier. R8, R9, R10, and R12 form a
10-dB pad to prevent feedback from Q2 to A10 Quartz
Oscillator and output circuits.

Q2 modulator doubler stage doubles 5 MHz to 10 MHz
and phase modulates the 5§ MHz input at a 137 Hz rate.
The primary in Q2 coilector circuit is tuned to 5 MHz by
C19 producing a strong 10 MHz second harmonic in the
rectified output of CR1 and CR2. Phase Modulation
is accomplished by varactor diodes CR3 through CR6.
Varactor capacitance is varied at 137 Hz by the modu-
lation signal from J1 through R11. This 137 Hz modu-
lation signal is generated in the modulation oscillator
portion of A8 Phase Detector Assembly.

Q6 doubles 10 MHz with CR7 and CR8 producing a 20
MHz second harmonic full-wave rectified output. T3
primary is tuned to 10 MHz by C30. Q8 triples with
squaring diodes CR11 through CR14 producing strong
odd harmonics. C49 tunes L20 to the input 20 MHz
and C52 tunes .24 to the 60 MHz output.

Q3 is a MOS FET which furnishes high input impedance
for isolation between Q8 tripler stage and the output
amplifiers. Q3 voltage gain is about 20. Class A rf
amplifiers Q5 and Q7 drive Q9 output amplifier. Q9
output connects through a 3-dB pad (C53, R38, R39,
and R41) to J8. J8 output connects through J7 to TP1
and through the pi matching network of C61, C57,
C59, and L25 to J4 output jack. This pi network
matches the 50 ohm output impedance at J8 with the
step-recovery diode in A12 RVFR Assembly. 5.315...
MHz connects to the pi matching network through J5
from A1 Synthesizer Assembly. R3 sets the amount of
5.315...MHz that adds to the 60 MHz output. R40 con-
trols dc bias for the step-recovery diode in A12 RVFR
Assembly.

Voltage divider R28 and R34 biases feedback diodes
CR9 and CR10. These diodes rectifiy the 60 MHz out-
put and produce a dc feedback signal to control Q3
bias with feedback amplifier Q4. In this manner, the
60 MHz output is amplitude stabilized.

A3 MAINTENANCE

NORMAL OPERATION

a. J4 output is 60 MHz, phase modulated at 137
Hz, plus 5.315..MHz that comes from the A1 Synthe-
sizer Assembly.
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b. J3outputis 5 MHz, 1 volt into 50 ohms.

c. TP2is the AGC voltage test point. When Muiti-
plier is operating normally, this voltage will be 4.5 Vdc
or greater.

OPERATIONAL CHECK

a. Measure dc AGC voltage at TP2; should be 4.5
V or greater. If less, complete loop alignment pro-
cedure, including realignment of the Multiplier pi
matching network of Section 5-19, LOOP ALIGN-
MENT PROCEDURE.

b. Remove the short cable connecting to J8. Using
the Micon-to-BNC test cable provided, connect a 50-
ohm coaxial load to J8. Connect an RF Voltmeter to
this load. The RF meter should read 2.7 to 3.0 V rms.
Excessive voltage at this point means that the AGC
circuit is not functioning properly.

c. Reconnect P8 and disconnect cable from J4.
Connect the test cable with 50-ohm {oad to J4 and
connect the RF voltmeter to the 50-ohm load. The
voltmeter should indicate the presence of 60 MHz.
Generally this signal will be 1 volt or greater. How-
ever, this voltage level will vary a great deal from
unit to unit depending on the tuning of the pi matching
network in the A3 Multiplier. Reconnect the 60
MHz output cable to A3J4.

d. Remove the cable from J2. This removes the
5 MHz input from A3 leaving only the 5.315..MHz
signal on output jack J4. The RF voltmeter should
read about 20 mV (this voltage depends on the setting
of R3). As a further check, R3 may be adjusted and
the change in voltage noted.

NOTE
R3 should be returned to its original setting.

e. Remove the P5 connector. This removes the
5.315..MHz signal. The output voltage should drop to
near zero. Replace connections to J5 and J2.

f. Remove cable from J3. Connect test cable and
50-ohm load to J3. Connect RF voltmeter to 50-ohm
load. RF voltmeter should read approximately 1 V rms.

g. Remove RF voltmeter and test cable. Recon-
nect cable to J3. This completes the test. If output
signal levels measured above are correct, but there
does not appear to be any RF excitation on the A12
RVFR Assembly, the A3 Assembly should be realigned
per LOOP ALIGNMENT PROCEDURE, Section 5-19.

TROUBLESHOOTING AND REPAIR

a. REALIGNMENT AFTER REPAIR. When repairs
are made within the A3 Assembly, the repaired cir-
cuit must be retuned. The following paragraphs give




alignment procedures for the various sections. A 50
MHz oscilloscope, an RF voltmeter, a 50-ohm coaxial
load, and the Micon-to-BNC test cable provided are
required for these adjustments. After initial align-

__ment and the A3 Assembly reinstalled, the instru-
ment should be completely readjusted as described in
LOOP ALIGNMENT PROCEDURE, Section 5-19.

— b. ALIGNMENT OF BUFFER AMPLIFIER
STAGE Q1.

1) Remove cable from J3. Connect a 50-ohm
coaxial load to J3 using the test cable pro-
vided and connect RF voltmeter to the 50-ohm

— load.

2) Remove shield cover for access to C1,C19, C30,
and C49.

2)  Adjust C1 for maximum signal at the voltmeter.
There should be two signal peak for a complete
rotation of C1. Tune for the highest peak.

4) Remove voltmeter and test cable from J3 and
reconnect P3 to this jack.

c. ALIGNMENT OF DOUBLER STAGES
Q2 and Q6.

—— 1)  Connect oscilloscope to drain of Q6 and adjust
C19 to tune Q2 doubling stage. Select the
higher of the two peaks observed.

— 2) Connect the oscilloscope to the drain of Q8

and adjust C30 to tune Q6 doubling stage.
Select the higher of the two peaks observed.

3) Ground TP1 to prevent feedback. Then, using
the test cable provided, remove the cable from
J8 and connect a 50-ohm load to this jack.
— Connect the oscilloscope to the 50-ohm load.

4)  Adjust C49 for maximum scope signal. Re-
move the test cable and reconnect P8 to J8.

5) Readjust C19 and then C30 as described in
steps 1 and 2. C19 and C30 adjustment is
now complete.

d. ALIGNMENT OF Q8 TRIPLER STAGE
AND FINAL AMPLIFIER STAGES.
- 1) Ground TP2 to prevent feedback so that volt-
ages may be monitored within the AGC loop.

) Model 5065A
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2) Remove jumper cable from J8 and use the test
cable provided to connect a 50-ohm coaxial
load. Connect an RF voltmeter to the 50-ohm
load.

3) Sequence through the foilowing adjustments,
each time monitoring the drain (or collector)
of the following stage with an oscilloscope.
In the case of the last stage, Q9, use the RF
voltmeter indication for tuning. Starting with
C49, retune each of these adjustments at least
once:

C18, (B33, C46, C49, C52

4) Put the cover on the A3 Assembly and retune
C52, C18, C33, and C46 for a maximum indi-
cation on the RF voltmeter. Note the volt-
meter reading. It should be between 3.2 and
3.6 volts.

5) Remove short from TP2. Voltmeter reading
should drop to 2.7 to 3.0 volts due to the AGC
feedback. Connect a dc voltmeter to TP2.
With the preceeding multiplier adjustments
optimized, this AGC voltage should be about
4.5 volts.

6) Remove the test cable and reconnect the
jumper cable to J8.

e. A3 MATCHING NETWORK ADJUSTMENTS

The matching network adjustments are as follows:

R40 ........ This control sets bias for the step-recovery
diode in the A12 Assembly.

C59,C61,and L25 ....... These adjustments match the
multiplier output to the load presented
by the step-recovery diode circuit in the
A12 Assembly.

The matching network adjustment must be aligned with
the A3 Multiplier installed in the system. See Section
5-25, RF ALIGNMENT under LOOP ALIGNMENT PRO-
CEDURE for adjustment instructions.

MODULE REPLACEMENT

When replacing the A3 Assembly after repair or when
a new A3 Assembly is installed, the instrument should
be completely realigned per Section 5-19, LOOP ALIGN-
MENT PROCEDURE.
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Figure 8-11
A3 MULTIPLIER ASSEMBLY

(See Page 8-25)



.01V/ecm 01Viem @

1 us/cm Adus/em
.005 V/cm .01 V/ecm
.1 us/cm 1 us/ecm

5065A: Normal Operation unless noted.

Oscilloscope: DC coupled




A3 60MHz FREQUENCY MULT

| A3Al 60MHz FREQUENCY M
~—— 5MHz BUFFER AMPL —— ———— 10MHz DOUBLER AND PHASE MOD ——
r ‘anpn" Y
! L3 T LK
I I G 470 2 cz| am
| 470 cs 7 Shp 470 /I‘OIHF
04TUF s
I SVp-p It
Ti —IC ,04\?11-'F e oz
I 7 ,J, P T2 < o
=C3 R2l
| e ;:gn* ” 1100
[ : 2 RI3 < 20
| | 31500 M3 CR2
I gfals e R9 Ri2 SVrms cla I/_
Of iF drm e 5 NG
| N Loger e v [FmA ST @@ EE
LAY o = LA "l_‘ |
| & ik \_4 Q2 crs [cra [CRs T
1855-0327 1
| 1854-0005
| (1l | <R6 SR8 SRIO SRI4
| OIHFA < 1500 =75 <5 < I0K L L7 L
| : L SR4 $RIB —<ciq 470
S Be vyee0 10007 0a7LF
I < 240
I 7
b2 @ E:
SMHz 22
FROM JE L
OSCILLATOR | ce == Ril 7
AlO : 310 20K T CW
MOD.
@ ERL
L2 ADJ
137Hz Jl 22
FROM AR
PHASE R7
DETECTOR 120K
1
| |
| RIE
30K ﬁ
| s cI7
;.omr
L
| < R20
| 2 30K
A3 < .8Vrms
P2 L I Sy /I:
T >
AGC ce =
VOLTAGE T 5000 RI9
[ 30K
EVrms
L3 RI ] ik
5.315MHz % 15 10009 3p/,ms sic
INPUT - 10
FROM @) 5.315 MHz L
AlJI | R3 LCW DRIVE LEVEL 3 ]
[ sgoX*———de——17 ]
I ! o Ol B2 ) Q4
| 7 + 1854 -0023 LI
clz = AGC. AMPL B2
| 6.8LF [~ R
77 +.7V de NO AGC
| +6Vde FULL AGC
d 1
+20V o
T 5000 !
|-



A3 60MHz FREQUENCY MULTIPLIER ASSEMBLY (05065-60781(NOTE |) SERIES 1420

A3Al 60MHz FREQUENCY MULTIPLIER P.C. BOARD i05065-6009) SERIES 1420

- ‘a s e e o
r-)
———— |0MHz DOUBLER AND PHASE MOD 20MHz DOUBLER ——— ——60MHz TRIPLER—— i
YTy Pia . Y e > » YL =
L3 l Lio Lis _T_ L23
470 c2i 470 180 cas 47
e E.OIHF L /’7[;‘0"”"
47 4 ca2
c9 1000
O8THE c24 R25 +—
[7—1| CRI JOIUF 30K
T2 i1 AAA
L] LA ' yid |
Rzl
S=CI* “ 1100 N CRIIA CRI3 !
RI3 s 320 CR2 c2
o £5 st crizk CRI4  L5Vp—p
> It It
3Vrms 2 30K ¢ 1€
RI2 3Vrms cle c36 ¢3! css
1100 ; f,: 9-35 ( 2 DIEE Q
nnr—] :[_ s ¥ tess-o3e7
cio_ k’ Q2 CR3 |CR4 |CR5 |CR6
9 1855-0327 |
| c49 3‘! cs2 §L24::656 I
10 $RI4 | $R24 b $R29 5 R30 na 9-3% 3-35 68
1} 2 oK | L7 A cog TIOK $R28 =l 21100 2 I0K $R3e Lcas
2RI8 ==cig 470 D4TUF OIUF 1000
$1000" | o47LF
o ‘
> OUTPUT AMPLIFIER )
scw
L'EOE
VEL
. YTy = > YL * IYYY g
b o L8 3 B urse i LIS
il ci5 8.2 c28 cal 6.8 c38 6.8 cas
A ,I.mmf Lo ,T_I_mur J;.OII-'F L3 gozzm: ism
8.2 3 8.2 6.8 R39
£ I 3.5V H‘.B 1
1000 ) ¢ ' |99
i€ - ): _+_L g?g R38 R4l J —
de G . iy 87 287
RIE | 910 022UF SRe2 Eﬂ):: e ;mour
St | 2 2000 1 =0 SR3S
h che — $ 18K
I.ch
Lig c44 = L2i
L6 = 1
% $R20 .6¥rms Q7 gz_mu 241 | 8D |
3 30K . 1853-0203 | \
Q3 53290 < .8Vrms m > e
£X 1855-0306 e o & Q5 Ll P L22
PRI i Rt 1855-0327 c39 S 8.2
o cig RIS ~Cca7 .—;gcsa si0 J_ =
9-35 30K 60 9-35 LIS Q9 c54 s CW
9 >
e (s 5;233 R33 1854-0233 9|o; 20K @
10K RC23 21000 Al €50 7=
_Iﬂ 70 ] R37 i |
ci3 2l
RIT £ ajg el A CST; ]
10002 s
Al o
Q4 777 55 o=
5 1854-0023 Ll 1000 =
Clz = AGC. AMPL 8.2 CR9
T > 1
6.8UF e e a ! }
77 +.7V de NO AGC s o
+ 6Vde FULL AGC 43'2_,%( b3 = cg0
1000 . 4 e s
. e cel o
E | ’
i CRIO 25 l-r:.'s*f c59 &
cag 34
1000 I K 80 9=35
*




— T (05085-8078}(NOTE 1) SERIES 1420

[05085-6009) SERIES 1420

Model 5065A

Circuit Diagrams, Theory, and Maintenance

I J3,  5MHz TO
BUFFER
20MHz DOUBLER ——— ———B60MHz TRIPLER ——— '53 AMPLIFIER
' SRR ’ YL
J_ Li6 l 123
c34 180 cas 47 |
;.owr Ui ;.mup |
47 3 caz
1000 |
CR7 |
nl = | I
CRI CRI3
L20 & |
! CRIZ W cri4 1.5Vp—p [
2 R3l I 1L
< 30K 1€ 1€ I
CR8 c36 ] cse
(5 i 4 Q8 |
Ic "1— ) 'ess-oz27 |
|
- cas A2 # c52 JL24>=C56 | |
SR29 < R30 e 9-35 9-35 68 |
— $100 2 Iok < I
g w3l - —~Ca3
OIUF <1000 "1000 I
| |
EIER 1 I
: » e aan
1 L1 Li9 1 I
c4l 6.8 c38 6.8 cas |
OIUF L5 J;oaaur /7T79m
9 R39 |
€35 2 .5V ‘I':'.S . | o J?/ &
Led [ A3 | S
Loy G ges T il
‘; 100UF 287 287
S R3S
< IBK l
Lia cas L L2 | I
; 2.2MH 2.4y 30 |
|
i |
c46
— 8Vrms 5-35 e l 5]
—TN e o 0
sl0 =,
HA INIC
& €54 I8 ) 5000 | GENERATOR
2528 si0 | R40 @ BIAS
77 S 20K R33 1854-0233 s
g 200 €50 == |
56 :
R37 & 1
b 2= Ca7
SRR S I |
9T
Al — v
I
77 55 o
1000
CRY
» J
"I
R32 ¢ L25 1
2 zsceo
£k 1000 J4, GOMHz TO
’ —_— RVFR
> Lt csl 7 I <
g R34 CRIO ) c57 c59
2 80 9-35
looo ! K
* |

e —— . s e i s s | | i i b s s s e e s ) OBE 805

NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS;
INDUCTANCE IN MICROHENRIES

ASTERISK (*) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN,

REFERENCE DESIGNATIONS

A3 A3A|

CI-3 ci-s6l
CRI-14

JI-5,7.8

Li-4 L1-25
Ql-9
RI-4l
TI-3

TPI,2

Figure 8-11. A3 Multiplier Assembly

8-25



Modei 5065A
Circuit Diagrams, Theory, and Maintenance

100 kHz FREQUENCY DIVIDER A4 THEORY

The 100 kHz divider consists of a tuned 1 MHz input
amplifier, an integrated circuit decade divider and two
tuned output amplifiers. Low pass filters and traps are
used to shape the I.C. divider output and to reduce
harmonic distortion. The filtered signal drives two
tuned ampilifiers which provide the sine-wave outputs.

The 1 MHz input signal from A6(9) is amplified by Q1
and saturating transistor amplifier Q4. Decade divider
IC1 provides a symmetric 100 kHz square wave at
IC1(12). The divided output is amplified and shaped by
Q5 and Q7 and is available at A4(14). The divided out-
put is also amplified by Q6, Q8, and Q9 and is availabie
as the 100 kHz output to J1 and J10. A portion of this
output is rectified by CR2, fiitered by C23, R35, and dis-
played on front-panel meter at the 100 kHz position.

The 1 MHz input signal is also coupled through emitter-
follower Q2 and provides the 1 MHz signal to A5 Digital
Divider.

NORMAL OPERATION
The A4 Circuits process the 1 MHz from A6 to pro-
duce 100 kHz. An output from A4 is available anytime
a 1 MHz signal is fed into A4(6). The A4 outputs are:

a. 100 kHz 1 V/50-ohms at J1 and J10.

b. A buffered 1 MHz output to A5 Digital Divider
Assembly.

¢. Rectified 100 kHz to CIRCUIT CHECK meter in
100 kHz position.

OPERATIONAL CHECK

a. Observe the CIRCUIT CHECK 100 kHz indi-
cation and compare it to Table 5-3.

b. Check for 100 kHz, 1 V rms into 50-ohms at
front and rear panel 100 kHz jacks.

c. Check for 1 MHz, .5 V rms into 1 K-ohms at
A4(2).

d. Check for no outputs above steps a, b, ¢, and d
when 5 MHz is disconnected or when 1 MHz input signal
is removed.

e. Check for 100 kHz and 1 MHz at A4 outputs
when 1 MHz input signal is reapptied.

8-26

f. Check that the 100 kHz output at J1 and J10
meet specifications as follows:

1) Using the 5065A 5 MHz output as an external
time base input to a counter connect the 100
kHz front-panel jack to the counter input and
check for 100 kHz + 1 count. Disconnect the
counter.

2)  Connect the front panel 100 kHz jack through a
50-ohm feedthrough to an RF voltmeter. Check
for 1.0 to 1.5 volts rms. Replace voltmeter with
an oscilloscope. Check the 100 kHz output for
an undistorted sine-wave. Disconnect the
oscilloscope.

3) To check the 100 kHz output harmonic dis-
tortion, refer to Table 5-2, steps 4 and 5.

TROUBLESHOOTING
NOTE
For troubleshooting or tuning it will be
necessary to mount the A4 circuit card on a
HP 05065-6064 circuit board extender.
Power should be disconnected before this
assembly is removed and reinstalled.

a. Signal Checks

1) To check Q1 and Q4, monitor 1 MHz at
IC1(1).

2)  To check A2, check for 1 MHz at A4(2).
3)  Tocheck IC1, check for 100 kHz at IC1(12).

4) To Check Q6, Q8, Q9, check for 100 kHz,
1V rms into 50-ohms at A4(11).

b. Tuning Adjustments

1)  Connect oscilloscope probe at Q1 collector.
Adjust T1 for maximum amplitide at 1 MHz.

2) Connect oscilloscope probe at Q9 collector.
Adjust T2 for maximum amplitide at 100
kHz.

3) Make minor readjustments of T1, T2 for a
stable 100 kHz, 1 V rms
Ad4(11).

MODULE REPLACEMENT

into 50-ohms at __

When repiacing the A4 Assembly after repair or when

a new A4 Assembly is installed, the circuit should be
completely realigned per the preceding paragraphs.

S




Figure 8-12
A4 100 kHz FREQUENCY DIVIDER

(See Page 8-27)
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DIGITAL DIVIDER A5 THEORY

GENERAL DESCRIPTION

In instruments equipped with Time Standard Option
001 or 003, digital divider circuits provide 1 PPS for
A16 Assembly (aiso part of Time Standard Option) which
in turn provides two outputs: (1) 1PPS “tick” pulses at
the front-panel 1 PPs jack and, (2) the push-pull clock
drive for the front panel mechanical clock. Input to A5
module is the internally connected 1 MHz signal from
the Frequency Dividers. The top cover is removed for
access to A5 controls and the mechanical clock adjust-
ment. Time Standard Option 001 controls are as follows:

a. The TIME DELAY thumbwheel switch on A5
module. This control has six thumbwheels for 1 usec
to 1 sec incrementai delay of the output “tick” pulse.

b. The TIME DELAY 0-1 usec screwdriver adjust-
ment on A5 module provides continuous delay control
over any 1 usec portion of the TIME DELAY thumb-
wheel switch setting.

c. The FAST and STOP pushbuttons on A5 module
permit setting the mechanical clock to the nearest
second.

d. The SYNC pushbutton on A5 module is used
for automatic synchronization of the output 1 PPS
“tick” pulse within 9 to 11 usec of an external reference
sync pulse. This sync pulse must be greater than +5 V
with a rise time of less than 0.05 usec.

e. The "set” knob at the rear of the mechanical
clock provides for minute and hour adjustment.

Five subassemblies make up the overall assembly:

A5A1 Adapter Board

A5A2 Master Clock Board
A5A3 Preset Clock Board
A5A4 Switch Circuit Board
A5AS5 Interconnect Board

©a00Tp

NOTE

In the following paragraphs, add“A5” to
the reference designations used for a com-
plete reference designation. Example:
A3IC3 = A5A3IC3.

The 1 PPS “tick” clock pulse and 1 PPS clock-drive
output are generated by: (1) digital division and,
(2) both incremental and continuous delay. This tech-
nique, illustrated by the A5 Block Diagram provides
for 0 to1 sec delay of the 1 PPS “tick” output.

1 MHz from a buffer amplifier in the A4 module con-
nects to the master clock. This master clock section is
a10® decade counter which produces 1 PPS pulses. The
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1 PPS pulses activate the preset clock which delivers
a digitally delayed 1 PPS pulse. The preset clock pro-
vides for delay in increments of 1 usec up to 1-second.
The TIME DELAY thumbwheel switches provide the
preset delay information. Continuously variable delay
over a zero to 1 usec period is furnished by the zero to
1 usec TIME DELAY contro! working in conjunction with
an adjustable one-shot multivibrator. The variable
delay adds to the incremental delay to provide fully
adjustable delay from zero to one full second.

With the reset gate open, 1 MHz pulses are processed
in the input filter shaper and applied through the reset
gate to 1 MHz MV A2IC2 as shown in the Functional
Block Diagram. This IC drives master preset clock MV
A2IC3 and also delivers a 0.2 usec pulse to output gates
A3IC2 and A3IC12B. A2IC3 feeds 0.2 usec, 1 MHz
pulses to the master clock and the preset clock as count
pulse inputs.

The master clock consists of six, serially-connected,

divide-by-10 decades for a 10 ¢ division, thus producing

the 1 PPS output. These 100 msec, 1 PPS output pulses
initiate reset and preset of the preset clock. When
actuated by a master clock pulse, reset one-shot mV
A3IC15 delivers a 1.3 usec reset pulse to the preset
clock, and also triggers preset one-shot mV A3IC16.
This IC delivers a 0.5 usec preset pulse to the thumb-

wheel switch circuits to preset thumbwheel binary in- —

formation into the preset clock and thus produce the
required delay. A coincidence output from NOR gate
A3IC17B holds the preset clock input closed during the

reset and preset period. -

At the end of the reset and preset period, 1 MHz pulses

from A2IC3 drive the preset clock until the total of

preset counts plus the number of 1 MHz pulses = a
999,999 count. At this time, the 9's detector circuit
provides the necessary inputs to AND gate A3IC12A for

a1 usec, 1 PPS output. This is the gating signal for —

A3IC2C.

This 1 PPS output is incrementally delayed by the

thumbwheel switch setting. The second input to AND —

gate A3IC2C is the train of 1 MHz pulses from A2IC2.
Coincidence between A3IC2C inputs produces a 0.2usec
output that connects through NOR gate A3IC2D to the

variable delay circuit on A5A4 circuit board and to the

clock drive amplifiers.

Variable delay from 0 to 1 psec is furnished by the TIME

DELAY screwdriver control to adjust variable one-shot —

mV A41C1. The amplified A4Q1 output connects
through J3 to A16 module where the 1 ({S pulse is
shaped and narrowed for the “tick” output at the front

panel 1 PPS jack. -

The other output of A3IC2D is amplified by Q13 and
Q15 for an output to the clock drive circuit in A1€
module. To speed up the clock drive output, the FAST
pushbutton is depressed for a 10-PPS output. To slow
down the clock, the STOP pushbutton shorts the
clock output to ground when depressed.

e




CIRCUIT DESCRIPTION

~— The 1 MHz drive signal connects through J1 to A5A2(1)

Master Clock Board. The master clock board has the
— following circuits:

a. Input Fiiter and Shaper Circuit
b. Sync One-Shot mV Circuit
- c. Gated 1 MHz mV and the Master and Clock
Drive mV
d. Master Clock (six decades connected for a
10 ¢ division)

INPUT FILTER AND SHAPER

__Diodes A2CR1 and A2CR2 limit input signal level.
A2Q1 and A2Q2 drive the 1 MHz high “Q” filter to
suppress unwanted signals. A2C4 resonates T1 at 1
MHz. CR3 provides regulated bias for A2Q1. In the

—filter circuit, A2C9 tunes A2Y1 to 1 MHz. The spectrally
clean 1 MHz signal from A2Y1 is applied to shaper
amplifiers A2Q4 and A2Q6 to drive gated 1 MHz MV
A2iIC2. Diode A2CR5 and saturating amplifier A2Q6

— provide the shaping (squaring) action.

_ GATED 1 MHz MULTIVIBRATOR

A2I1C2 produces a 1 MHz, 200 nsec wide, positive

pulse for 1 MHz clock drive MV A2IC3. This pulse also
__goes to the output gates on A5A3 circuit board [A5A2(4)

to A5A3(5)] to A5A3IC2C(1) and to AS5A3IC12B(9).

When proper gate sequencing occurs, this puise is gated

through A3IC2C or through A31C12B (as shown in the
—timing diagrams) to the 1 PPS output circuits.

The 1 MHz master and preset clock multivibrator
A2IC3 is triggered by the negative transition of A21C2

—output pulse, producing a negative 1 MHz output pulse
at A21C3(7) delayed by 150 nsec. This pulse is the count
pulse for the master and preset clock.

" The master clock is a six-decade divider producing a
negative, 100 msec wide, 1 PPS output. This master
pulse controls the reset and preset circuits of the preset

__clock divider. Since ail decades of the master clock are
identical, only A21C6 will be discussed.

Normally, decade dividers are allowed to fill until the

—count cycles to “0”. At this time, an output pulse is
applied to the next decade. Thus, for each 10 inputs, 1
output pulse is applied to the next stage. However, this
technique introduces error due to decade cycling time

—and decade temperature sensitivity. This error is ac-
cumulative through a divider chain and, with 6 decades,
sould amount to as much as 1 usec. The technique used

__n the master clock divider reduces this error to less than
100 nanoseconds.

An “H” input pulse at A2IC6(5) is necessary for the
_Jecade to divide; therefore, all count inputs to the in-
verter A2IC4A(1) must be “L”. When the decade is at

Model 5065A
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“0”, voltage levels at pins 6, 7, 8, and 1 are “H” and out-
put NAND gate A2IC12A(6) will be “L”, applying a
“L” count pulse to the following decade inverter. If any
input signal to NAND gate A2IC12A is “L”, the fol-
lowing decade inverter will receive an “H” which will
not count.

The 1 MHz “L” pulses applied to A2IC4A(1) are inverted
and applied to divider, A2IC6. As the count progresses
within the IC, pins 6, 7, 8, and 1 will change from “H” to
“L” at various counts as shown in the timing diagram
for A21C6. When the tenth count pulse is applied to
A2IC6(5), the divider cycles to “0” and A2IC6 (6, 7, 8,
and 1) place an “H” at A2IC12A (1, 2, 4, and 5). How-
ever, A2IC12A(6) is still “H” because the same pulse
cycling the decade to “0” places an “L” through A2CR6
to the NAND gate, holding it closed. When this pulse
goes “H”, the NAND gate applies an “L” to the fol-
lowing decade input inverter as a count puise. This state
will remain until the next “L” count pulse, "“17, is
applied to A2IC4A(1). A2IC12A(3) goes “L”, closes the
gate and ends the “L” input to the following decade in-
put inverter. Since the actual output pulse was not
processed through the decade, delay due the decade is
eliminated.

This process is repeated through the five remaining
decades with the final output master tick, 1 PPS, 100
msec, negative pulse applied to the following preset
clock divider and associated circuits.

RESET AND PRESET ONE-SHOT CIRCUITS

Operation of Digital Divider A5 is illustrated in the A5
timing diagrams. The 1 PPS master clock tick triggers
reset one-shot A3IC15 producing complementary 1.3
u sec pulses at pins 7 and 10. The “L” signal at pin 7
drives reset amplifiers A3Q7, A3Q9, A3Q11, and decade
control NOR gate A3IC17B through inverting amplifier
A3IC17A. This signal resets decade A3IC3, A3IC4,
A3IC5, A3ICS6, A3IC7, and A3IC8 to “0”. During the
decade reset time, A31C17B(7) output holds all decade
input NAND gates closed to any input count. Each time
the reset one-shot is triggered, a 1.3 usec “H” signal is
also placed at NAND gate A31C12B(10).

When the complementary 1.3 usec pulse at A3IC15(10)
goes “L”, it triggers preset one-shot A3IC16. The output
at pin 10 of A3IC16 is inverted by A3Q8, A3Q10, and
A3Q12 applying a 0.5 usec “L” preset pulse into the
thumbwheel switches to preset the desired count into
the preset clock. The same signal at A3IC16(10) causes
NOR gate A3IC17B(7) to remain “L” an additional 0.5
usec, which holds the decade input NAND gates closed
to any input count during this presetting action. The
preset clock decades are now reset and preset.

PRESET CLOCK DIVIDERS

Six adjustable decade dividers make up the preset clock
divider. The dividing scheme allows division by any
integer between 1 and 10% by simply setting TIME
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DELAY thumbwheel switch S1A through S1F. This ad-
justs the divider output phase from 1 usec to 1 sec. The
phase adjustable output pulse is a 1 PPS, 1 usec, “L”
signal at 9’s detector NAND gate ABIC12A(6), applied
to inverter A3Q6 and gate around one-shot A31C13(9).
The relationship between the 1 MHz input, the master
clock 1 PPSoutput, and the preset clock 1 PPS, 1 usec,
output “L” pulse can be seen in A5 Digital Divider
Timing Diagrams.

The standard decade divider provides one output pulse
for each 10 input pulses. Preset divider A31C3 provides
an output pulse through NAND gate A3IC9 to 9's de-
tector A3IC12A(5) and to the following decade when
the preset count plus the input count total “9” (input to
following stage occurs at “8” and continues through
“8"). Operation of A3IC3 is the same as that shown in
the timing diagram for A21C6 decade.

When the decade count is “0”, all binary outputs are
“H” but as the count progresses, levels at pins 6, 7, 8,
and 1 change state depending on the number of pulses
into the decade. At the count of “9”, pins 1 and 6 are
“L” (representing “9”) and pins 7 and 8 are “H”. The
next input pulse “10” will cycle the decade to “0” and
the count begins again.

To change the decade to a divide-by-2 divider; when the
decade state is “0” (pins 6, 7, 8, 1 “H”} and before any
input signal is applied to pin 5, pulses are applied to
pins 6, 7, and 8 driving them “L”. The decade state is
now “7" before any input signal is applied. The first 2
input pulses cause pins 6 and 1 to go “L” and a “9” is
sensed at the output IC9A(3, 5). Thus, with only two
inputs there is an output or divide-by-2 action.

The preset clock divider chain may be set to divide by
any integer from 1 to 10¢ by setting the complement 9
into the decades prior to the counting sequence. This is
done automatically by TIME DELAY thumbwheel switch
S1A through F. Whatever time delay is set on the
switch, the complement “9” is set into the preset clock
dividers prior to counting.

Assume a 1 usec delay is set on the thumbwheel switch;
this presets 999998 into the dividers (switch setting is
000001). When the master clock has completed its
counting sequence, the master tick output triggers the
reset and preset circuits in the preset divider section.
During reset and preset time, preset divider decade
inputs are held closed. During preset time, 999998 is
set into the decades via the thumbwheel switch and “H”
signals are preset at A3IC12A(2, 3, 1, 4). However, this
gate will not change state since an “L” is present from
A3IC9A(6) (this decade has the count of “8”).

The first decade receives the first count pulse causing
A3IC9A(6) to go “H” which causes A3IC12A(6) to go “L”
until the next input pulse to A3IC1A(13) which arrives
1 usec later. The 1 sec “L” signal is inverted by A3Q6
and applied as an “H” pulse to NAND gate A31C2(2).
The next gated 1 MHz output pulse from A2IC2 will also
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place an “H” signal at A3IC2C(1). This causes gate
A3IC2C to change state and apply an “H” signal

through NOR gate A3IC2D to the 0-1 usec variable delay ~—

mV on A5A4 Switch Board Assembly.

if a delay of 2 usec is desired, the sequence of events is
the same except 999997 would be the preset input in-
formation. Instead of the first pulse into A3IC3(5)
causing A3IC12A to change state, the second pulse —
causes the state change; thus, the pulse applied to the
0-1 usec delay MV on A5A4 circuit board is changed in
phase by an additional microsecond. This same sequ-
ence of events occurs for all switch settings except —
999999.

When 999999 (note the A5 timing diagram) is set on the
thumbwheel switch, no preset information is set into the
dividers and they divide by 105. When this occurs, the
preset clock and master clock are dividing by the same
number. The dividers reach a count of 999999 and a —
small pulse is produced at A3IC12A(6). This pulse trig-
gers gate around one-shot A31C13, producing an “H”
1.1 usec pulse that is applied to A3IC12B(12). When the
master tick goes “L”, A3IC12A(6) goes “H” and A3IC15 —
reset one-shot is triggered. This places another “H”
pulse at NAND gate A3IC12B(10). With two of the re-
quired three inputs present, the next gated 1 MHz pulse .
will gate through A3IC12B(9) and NOR gate 1C2D to the
output circuits. .

The 1 PPS output at A3IC2D(6) connects to A5A4 Switch
Circuit Board and is processed by variable delay one-
shot MV A4IC1 for a 0-1 usec time delay. This screw-
driver adjustment provides continuous control over the —
0-1 usec period. The delayed output pulse connects from
amplifier inverter A4Q1 to the “tick” blocking oscil-
lator in the A16 Digital Divider Power Supply module
which delivers the 1 PPS “tick” pulse to the front panel —
jack.

For the clock-drive output, A3IC2D(6) 1 PPS output is
amplified by A3Q13, A3Q14, and A3Q15, and routed to
the clock drive amplifier on A16 Digital Divider Power
Supply. When the STOP pushbutton is depressed, _
A3Q15 clock drive output is grounded to stop the front
panel clock. When the FAST pushbutton is depressed,
preset divider A3IC8 input pulses are routed through
AS5S1 to A3Q14 for a 10 PPS clock drive output. This—
speeds up the front panel clock to advance it.

The 1 PPS output is synchronized to an external pulse—
by pressing SYNC pushbutton A582. This allows the
external pulse feeding in from SYNC jack A5J5 to trigget
one-shot MV A2IC1, resetting the master clock through_
A2Q5 to “0” and holding the input to gated 1 MHz one-
shot mV A2IC1 off for 7.3 usec. At the end of the 7.3 usec
period, the counting sequence will start. Resistoi
A2R16 and capacitor A2C10 are adjusted for the 7.%__
usec period.



A5 MAINTENANCE

~— NORMAL OPERATION

-

__ Digital divider circuits provide one pulse-per-second
output ticks available at front and rear panel 1 PPS BNC
output jacks. The divider drive is an internally con-
nected 1 MHz signal from Frequency Divider Assembly

— A6. Option 001 circuits also provide drive for front
panel digital clock.

OPERATIONAL CHECK
Complete operational check is given in Table 5-2,
item 7.

TROUBLESHOOTING
—The entire digital divider assembly may be removed and
reconnected for troubleshooting. Extender board (HP
Part No. 05061-6073) furnished, makes circuit board
—components available for testing.

Digital divider power supply common is isolated from

instrument common. To observe waveforms and meas-
—ure divider voltages, divider common may be connected

to instrument common for troubleshooting with no ad-

verse effect. However, this connection must be removed
_ when divider is reassembled.

Each circuit board inputs and outputs are available on
interconnection board assembly A5A5. Thus, trouble
—_may be isolated to one specific board assembly before
disassembling the entire unit. Troubleshooting table
and schematic diagrams provide troubleshooting
information.
Periodic adjustments to divider circuits are not neces-
sary. When adjustable components or components re-
‘ated to adjustable components are replaced, the fol-
Tlowing adjustments should be made.

a. A5A2T1 Adjustment. With instrument in

__1ormal operation (frequency divider on) connect RMS

Voltmeter to A5A2T1 secondary. Adjust A5A2T1 for
maximum voltage indication on voltmeter.

— b. A5A2C9 Adjustment. With instrument in
normal operation (frequency divider on) connect oscil-
‘oscope to A5A2Q6 collector. Adjust A5A2C9 for most
symmetrical square wave observed on oscilloscope.

c. A5A2C10 Adjustment. With instrument in
1ormal operation (frequency dividers on) set TIME DE-
-AY thumbwheel switch to “000000” and 0-1 usec TIME

"DELAY adjust to max. cw. Externally synchronize
digital divider circuits (Paragraph 3-23). Using an oscil-
oscope, compare external synchronization pulse with 1

_’PS output pulse. Adjust A5A2C10 for 10 usec 1 PPS de-
lay + 1 usec.

Model 5065A
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Troubleshooting Table

Will not synchronize
to external pulse.

Check external pulse
characteristics (Table
1-3). Check sync cir
cuitry A5A2 (Q3, IC1,
Q5, and Q7).

Incorrect output pulse
shape.

Check output circuits
(A16) A5A4 (IC1, Q1),
(Q7 and Q10), and
13.3 V supply (A16).

TIME DELAY switch
does not affect output
pulse time delay.

Check each switch posi-
tion (Table 5-2, Item 7).
If symptom is in only 1
or 2 switch positions,
check preset circuitry
associated with those
positions including pre-
set coupling diodes and
the associated decade.

If symptoms are present
regardless of thumb-
wheel settings, refer to
Table 5-6.

If output stops only
when thumbwheel
setting is “999999”
trouble is probably in
ABA3 (I1C13,IC12B, or
IC2D).

MODULE REPLACEMENT

No adjustments required when Digita! Divider Assembly
or circuit board assemblies are replaced.

, OTO ISEC |
re— DELAY ~—

1 |
| PPS PULSES —=" |_ |

MASTER

| MHz p——

CLOCK

l

DELAY
PRESET
INFORMATION

PRESET
CLOCK
IPPS
VARIABLE DELAYED
DELAY "TIcK"
PULSES
0 TO | pSEC
=~ DELAY —~
| |
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Figure 8-13
A5 DIGITAL DIVIDER ASSEMBLY (OPTION 001)
(Sheet 1 of 3)

(See Page 8-33)
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.5 us/cm

O 2vicm, .5 us/cm

*Oscilloscope.

© (GRDDC)* .5V/icm

DC coupled ground as noted.
5065A: Normal operation unless noted.

Oscilloscpe: DC coupled.

T _
© (GRD Y1 CASE)
S5 V/em, .5 us/cm

b

© 2v/em, 2ms/cm

2V/cm, .2 s/cm

b
i

12

© (GRD Y1CASE)
2V/cm, 2 ms/cm
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A5A2 MASTER CLOCK BOARD (OPTION 001)
(Sheet 2 of 3)

(See Page 8-35)



NOTES

. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS,
CAPACITANCE (N PICOFARADS;
INDUCTANCE IN MICROHENRIES

3. ASTERISK (#) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN.

REFERENCE DESIGNATIONS

A5 ABA2
c 1-13
CRI-11
ICi-14
L -3
Q 1-7
R 1-46

s2 T 1,2

Y

BOTTOM VIEW 1C3,4,il,12,13 GND

[1 =1 31 #] [51 [&] [7]

Le] T3] [2] [i] o] [o7 [e]

+4.5V

1¢5,6,7,8,9,10 Icl,2
BOTTOM VIEW BOTTOM VIEW
+ 4.5V +4.5V

05065-D-12




