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CERTIFICATION

EIP Incorporated certifies that this instrument was thoroughly inspected and
tested, and found o be in conformance with the specifications noted herein at

time of shipment from faciory

WARRANTY

EIP Incorporated warranis this counter to be free from defects in material and
workmanship for ome ye=r from the date of delivery. Damage due to accident,
abuse, or improper signal level, is not covered by the warranty. Removal,
defacement, or zlteration, of any serial or inspection label, marking, or seal,
may void the warranty. EIP Incorporated will repair or replace at its option,
any components of this counter which prove to be defective during the warranty
period, provided the entire counter is returned PREPAID to EIP or its authorized
service facility. In-warranty counters will be returned freight prepaid; out-of-

warranty units will be returned freight COLLECT. No other warranty other than

the above warranty is expressed or implied. EIP Incorporated and Danalab
Incorporated, are not lizble for consequential damages.
ASSISTANCE

For assistance, contact the EIP representative in your area, or EIP Incorporated.
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SECTION 1
GENERAL INFORMATION & SPECIFICATIONS

gate times: 1 ms, 10 ms, 100 ms, and 1 sec., are auto-
matically selected depending upon the setting of the
RESOLUTION switch.

o [

N wn

1-6. For applications where less resolution is required,
pushbutton display blanking (RESOLUTION) is provided
to simplify the readout.

1-7. To assure trouble-fres performance, the 350D/351D
Counters are completely solid-state. For ease of repair
and maintenance, the major portion of the counter cir- ~
cuitry is contained on plug-in printed circuit boards or

in easily removed modul ! test points allow
monitoring of critical circuit £ ons.

1-8. INSTRUMENT IDENTIFICATION

¥ which falls

== counter. The 1-9. All models of the 350D 351D s¢
counter, is identified by two num? > the )

=se Oscil- tion Control Number (

[
]
o8
)]
"
(%]
o
o
on
ot
(0]
]
w
)
H
(2]

1 and Configura-
), and a specific

he counter Serial Number (e.g: 1 - Both sets of
numbers should be mention In any correspondence
regarding the counter.
1-4. The display a
direct readout ; 1-10. SPECIFICATIONS
entire operating range T2= counter also
includes automatic sz e zeros, except 1-11. EIP 350D/351D Autohet Frequency Counter specifi-

during a no signal inpus cations are given in Table 1-1.

1-5. The frequency NOTICE

is displayed in a f

"AUTOHET" is a registered trademark of EIP Inc.




GCENERAL:

Frequency Range:

Accuracy:
Resolution:
Gate Time:

Sample Rate:

Display:

Operation:

Acquisition Time:

Operating Temp:
Power:

20 Hz - 12.4 GHz (350D

20 Hz - 18.0 GHz (3313 -
*1 count #* time base accuracy
1Hz to 1 MHz in decads= sieps
1 sec(1 Hz), 0.1 s(10 Hz)

(100 Hz), 1 ms (1 kHz, “0~—‘ 158

kHz, 1 MHz). Band II gate times
are expanded by four.

ments. Variable, 100 ms- 1c s(t
11 digit light-emitting diode (L=ZD
sectionalized to read: GHz, M=-
kHz, and Hz.

Completely automatic after s=:—
ting input selector.

In Band III, comb line acquisition
Tequires 10 ms/GHz plus 50 m=
(nominal). Once locked to 2 com5
line, readings can be taken at the
rate of the selected gate time.

0° to +50°C.

115/230 Vac +10%, 50-60 Hz, 20
watts (nominal).

Acc . Furnished:

Zccess. Available:

’1

Detachable power cord,8 ft (24
cm) long, with plug. Operatin
& Service manual.

Rack Mount Kit: P/N: 2010008.
Carrying Case: P/N: 5700001,
Calibration Kit: P/N: 2000005.

ures 3-1 and 3-2, and Tables 3-1 and 3-2.

TIME BASE (STANDARD):

10 MHz.

<| 3x 10~ 7|/month.

<1x 10~ ° rms for one second
averaging time.

<|l2x 10~ ¢| between 0° to +50°
+10% line voltage change results
inafrequency shiftof <|1x10-7
None.

10 MHz, square-wave, 1V p-p
minimum into 50 ohms,

1=2

Weight: Shipping: 30.0 lbs (13.6 ke). Ex:f Time Base: Requires 10 MHz, 1V p-p minimt
Net: 25.5 1bs (11.8 kg). into 300 ohms.
TABLE 1-1. SPECIFICATIONS - 350D/351D COUNTERS
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SIGNAL INPUTS:

BAND IA:

Frequency Ra
Min. Sensiti
Input Impeda
Maximum Inpu

Max. Input without

Damage:
Coupling:
Connector:

Note 1: Above 1 kHz m
at 6 dB/octave rate to

BAND 1IB:

Frequency Range:
Min. Sensitivity:
Input Impedance:
Maximum Input:
Max. Input without
Damage:
Coupling:
Connector:

BAND 1I:

Frequency Range:
Min, Sensitivity:

Maximum Input:

Max. Input without
Damage:

Input Impedance:

Coupling:

Connector;

BAND 11I:
Frequency Range: 825 MHz - 12.4 GHZ (350D)
825 MHz - 18.0 GHz (351D)
Min. Sensitivity: 825 MHz - 1.1 GHz:
-25dBm (12 mV rms)
1.1 GHz - 12.4 GHz:
=30 dBm (7 mV rms)
12.4 GHz - 18.0 GHg;
-25dBm (12 mV rms) :
Maximum Input: +7 dBm. +20 dBm typ.
Max. Input without
Damage:
Input Impedance :
Coupling:
Connector:
VSWR:
FM Tolerance:
on rates from DC to

DIMENSIONS (mm)
E.l.A. RACK HEICHT
(ADD FOOT HEIGHT Fo= CABINET

REAR PANEL Accsss

~ .16(8)

4 df]

e

£ 00 (483)— - ﬁj@
D SIDE 3 £




SECTION 2
INSTALLATION

2-1. UNPACKING

2-2. The EIP 350D/351D series of Amiohei Frequency

Counters arrive ready for ly inspect
the shipping carton before idence of
visible or concealed damage
that the shipper's agent be presen:
is unpacked.

2-3. Remove the packin
careful not to scar or dam
plete visual inspection of
damage or missing compo
and controls operate mecrk
EIP immediately.

Mzke a com-
for any
witches
any damage to

2-4. INSTALLATION

2-5. There are no special 1

the 350D/351D Counters. ‘-contained
bench or rack mounted in rhi nly require
connection to a standard 115/230 V, 50-60

Hz power line for oper
rating of counter fuse ar

Vac slide switch before apr g power io counter.
2-6. [INCOMING OPERATIONAL CHECK
2-7. The following procedure outlines zn operational

special tools, signal generat

internal TIME BASE CLOCK 1 t signal to

the 300 MHz counter, therefors the opera-
tion of the Band II prescaler or the Band III comb genera-
tor.

a. Turn counter POWER switch off. Check fuse rat-

ing and setting of 115/230 swiich

b. Connect counter power cord to a source of 115
or 230V, 50-60 Hz, single-phase power. The ground
terminal on the power cord plug should connect to
a reliable earth ground.

c. Press POWER switch (on front panel) to turn
counter on. The counter display should light, and
the internal cooling fan should operate.

d. Place the rear panel TIME BASE INT/EXT
switch in the INT position.

e. Partially depress any one of the RESOLUTION®
switches and release it s tch remains in the

depressed position. All in the 11-digit dis-
play should indicate "0’ 0).

f. Depress the TEST swiich on the front panel. The
display should indicaie (10 MHz). Note
that the three leadin blanked (not lit).
g. ¥ press ing the right hand
RESOLUTION swit

h. ution a2gain. The display

vith the final "0"
the gate time evi-
the GATE light.

1 in turn, starting
digit immediately
to the right of that

should still indica
blanked. Alsc no
denced by the sho
i. Test each RE
with the 1 Hz
above that sw
switch, are b
j. Unblank al
procedure).

k.

(o)

iis (s=e "e." above for

switch.
1. Depress boih i&
simultaneously. !
(all segments of
m. This compl

counter may be cot d. Refer to Sec-
tion 1 for proper s : If the counter fails
to perform as described = efer to Section 5.

L)
n

(1]




SECTION 3
OPERATION

WARNING 1

DO NOT APPLY A SIGNAL EXCEEDING 3
THE MAXIMUM INPUT SPECIFICATION
TO ANY INPUT. EXTENSIVE DAMAGE

NOT COVERED BY THE WARRANTY
WILL OCCUR, WHETHER OR NOT THE
COUNTER IS TURNED ON, TURNED OFF
OR APPEARS TO BE INOPERATIVE!

CETNESS ADJUSTMENT

he top front
ing the top
o increase

== 0 decrease the




E"E AUTOHET COUNTER MODEL 381 D

BAND SELECT

JLS. INDICATORS AND CONNECTORS

POWER On/Off Switch
Turns counter power on and off.
SAMPLE RATE/HOLD Control

Varies time between measurements from 1/10 to 10
onds (nominal) per reading. (Gate time is added o

is 1.1 sec.) Last reading retained indefinitely in HOLD
RESOLUTION Switches

Six pushbutton switches allow blanking (turning off) of
the six least significant digits in the visual display. i
switch blanks the digit above and all digits to the r
that switch. Four gate times appropriate to the reguir
resolution are also selected. 1 Hz resolution is ach:
by partially depressing and releasing one of the switches
(this action releases all the switches).

TEST Switch &

Pressing the TEST switch places the counter in the s=i=
test mode, with the test signal derived from the internz:
10 MHz Time Base. Proper display is: 10 000 000 (10 M=z

RESET Switchdl

This switch manually over-rides all controls, resets the
counter and converter, and initiates a new reading.

Visual Display
The 11-digit LED (light-emitting-diode) display provi

a direct numerical readout of the input frequency. The
display is sectionalized into GHz, MHz, kHz, and Hz.

CATE Indicator
Lights when signal gate is open.

SEARCH Indicator

Provides visual indication that the converter is not locked
to an input signal.

EXT REF Indicator

Lizhis when counter is set to EXT REF (External '
Reference) via rear panel switch. CAUTION:
o=s not indicate level of external reference signal.

MOTE Indicator

m

“s=d only with Options 07 (Remote Programming) a
Seneral Purpose Interface Buss). See Section O - O

BAND SELECT Switch

ois switch determines the operating frequency ran
counter. Placing the switch fully left allows mea;

4 b
|‘

1m/20 pf input impedance. With the switch jut
ter (Band IB), the frequency range of the coun
“ M=z o 300 MHz at 50 ohms impedance. With the s
ht of center (Band II) the counter measures fr

™

be from 825 MHz to 12.4 (or 18 GHz depending
“ounier model) at a 50 ohm input impedance.

Band I Input Connector

T7D= BNC female. For measurements in the 100 MHz
850 MHz range.

I Input Connector

T=cision type N female. For measurements between ¢
and 12.4/18 GHz. CAUTION: See WARNING notic
S=ction 3 regarding maximum input levels.

hes simultaneously, will cause all numeric displ
ts to show the numeral "8" (all segments lighted)

3-2 TABLE 3-1.

FRONT PANEL CONTROLS, INDICATORS AND CONNECTORS




@

3 FEAR PANEL CONTROLS AND CONNECTORS

Rear Panel Inpuis

Openings allow simple modific=sion of counter for rear
inputs.

TIME BASE ADJUST Coniral

Used with Options 03. - or 85 enly. Screwdriver adjust-

ment allows tuning
used with these options.
description.

= en Oscillator
con O for complete

TIME BASE INT/EXT Swiich

Type BNC female. Allows monitoring of internal 10 MHz
2 10 MEHz reference

REMOTE PROGRAMMING Connector

Used with Option 01 - Programmable YIG Preset, Option

06 - Programmable Offsets, and Option 07 - Remote Pro-
gramming. Refer to Section O for complete descriptions.
AC POWER Connector

Accepts AC power cord supplied with counter.

FUSE Holder

Fuse provides overload protection for the counter. Use

only a 1.5 A, Slow-Blow, 3AB/MDX type fuse for nominal
115 Vac operation, or 0.75 A, Slow-Blow, 3AB/MDL type

fuse for nominal 230 Vac operation.

115/230 Switch

Sets operating voltage of counter to match power line.

CAUTION: Be sure 115/230 switch setting and fuse rating
match power line voltage.

TABLE 3-2. REAR PANEL

CONTROLS AND CONNECTORS

3-3




SECTION 4
GENERAL THEORY OF OPERATION

4-1. GENERAL

4-2. The EIP 350D/351D Aniche ¥ Counters
automatically measure s=ncy of any
CW signal from 20 Hz - 3 z —18.0
GHz (351D). In both model 3 ZCy coverage is
obtained in three bands: 28 30E ) ), 100
MHz - 850 MHz (Band HI). =md 8 GHz
(Band III) .

MHz range
by 20 pico-

er ihe frequency
—put impedance.

Lemwerier by the direct

a precisely determine

based on the frequency of the Time Base Oscillator.

4-10. The 20 Hz - 300 MHz portion of the counter is
separated physically into a number of subassemblies,
designated A101 through A111 (refer to Figure 4-1, Block
Diagram). The subassemblies are tied together via the
Counter Interconnect Board A113. The counter is divided
functionally in approximately the same manner as it is
divided into subassemblies. Count Chain Boards A101,
Al02, and A103, operate functionally as a single unit, as
do Control Boards A104 and A105. The principal inter-
connections between the units are shown in Figure 4-1.

4-11. Band I (20 Hz - 300 MHz) input has two operating
modes. Band IA covers the iz - 135 MHz range, with
1 megohm/20 pf input imped e and 25 mV rms sensi-
tivity. Band IB (10 MHz - 300 } ) has a 50 ohm input
impedance and -20 dBm ser 7. Both Band IA and IB
input signals are routed it
contains an impedance con ection and a signal am-
plifier to drive the High Freguency board (A1086).

4-12. The Band I (100 MHz - 850 MHz) input drives the
Prescaler (A109), w i ing frequency
by four and routes 3 ] oard.

AFLT

4-13. The signal input to Band III (825 MHz - 12.4/18
GHz) is translated by the Autohet Converter into the
range of 25 MHz - 275 MHz, and routed to the High Fre-
quency Board.

4-14. The outputs of these three input signal processors .
thus fall between 20 Hz and 300 MHz the frequency
range of the direct counter. The individual assemblies
which comprise the direct counter are described in gen-
eral terms below, and in detail in Section 9.

4-15. The High Frequency Board (A106) receives the in-
put signal from one of the processors, squares the signal,
and forms it into a train of constant duration pulses. This
pulse train frequency is then divided by ten, and sent

to the Count Chain.

4-16. The Control 1 and Control 2 Boards (A104 and A105),
contain circuitry to guide the counter through the steps
necessary to acquire and display the input frequency.
The circuits control the opening and closing of the signal
gate in the High Frequency Board, and accept program-
ming commands from the Converter, front panel controls
(TEST, RESET, SAMPLE RATE), and the Remote Program-
ming options.

4-17. The Count Chain Boards (A101, A102, and A103),
accumulate the frequency from the High Frequency Board,
store the accumulated information, and multiplex the
stored information into a form usable by the Display
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Board (A110), which provides z wism=l displ=y of the
input frequency to the counter

4-18. Reference Oscillator Ba
base reference signal from
oscillator, or an external 10 M

this signal.

4-19. The Power Supply '.i.l-
-12, +5, -5.2 Vdc, and unreg:
supply does not furnish i

accomplished by mixi
reference signal and then =mpiSyam
frequency. The incomir Emcy &
by counting the differe EmCy =8
known reference frequency. B=fer & Fizwre 4-2, Con-
verter Block Diagram.

4-22. The reference freguemcy = am Smf=sral multiple of
200 MHz which is d § MEz Time Base
Oscillator, thus mainizining e basic commier accuracy
in the microwave band.

4-23. The Band II inp
Diode Attenuator (A 3
(A205) with the reference Tegmemcy Trom the YIG/Comb
Generator.

4-24. The YIG/Comb G
assembly containing
The Comb Generator
convert the 200 MHz
Amplifier (A201)into
all the harmonics of 2

frequency of the two stage filter is proportional to a
magnetic field generated by passing current through a
pair of coils within the structure. (A more comprehen-
sive description of the operation of a YIG-tuned device is
given later in this section.)

4-25. The Source Amplifier (A201) contains an LC oscil-
lator operating at 200 MHz, which is phase-locked to the
10 MHz Time Base Oscillator (A116 or A112). This 200
MHz signal is amplified to produce up to one watt of out-
put power to drive the Comb Generator section of A207.

4-26. The Mixer (A205) is an integrated microwave strip-
line assembly, containing a 3 dB hybrid coupler, a termi-
nation, a mixer diode, a matching network, a broadband
DC return, and a bypass capacitor to separate the RF and
IF ‘signals. The Mixer produces two output signals: an IF
signal with frequency equal to the difference of the refer-
ence and incoming signals, and a DC current resulting
from rectification of the total power applied to the mixer
diode.

4-27. Both the IF and DC signals from A205 enter Video
Amplifier A204, where the IF signal is amplified, and the
DC level used for control of PIN Diode Attenuator A206.

4-28. The circuitry required to control the Autohet Con-
verter is located on two Conv Control Boards (A202
and A203). Their function the YIG Filter within
the YIG/Comb Generator { the correct harmonics
of 200 MHz, and to provide IF frequency and the
harmonic information to the d rect counter.

4-29. To accomplish this, the YIG Filter passband is con-
tinuously tuned over the operating range until an appro-
priate signal is received from the Video Amplifier. The
sweep is then stopped so the YIG Filter passband is
centered on the desired harmonic. Converter Control 1
(A203) performs all the signal processing and provides
digital commands to Converter Control 2 (A202) which
contains the Digital to Analog Converters and the current
driver necessary to tune the YIG Filter. A detailed opera-
tional sequence is described in Section 9 in the Converter
Control 1 description (Figure 9-17).

4-3
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AN INTRODUCTION TO YIGC FILTERS

Highly polished spheres of single crystal YIG (yt
iron-garnet), have a property T
resonance. Basically, the ferrim
menon can be explained in te
creating a net magnetic mom
crystal (see Figure A). Vie
cally, there is no net effect |
associated with each molec:
Figure B). The application
ing field, Hpg, causes the
in the direction of the bia

acroscopi-
tic dipoles
oriented (see
magnetic bias-

to be aligned

An RF field can be used o « L magnetic
force. If the frequency of the BF fi=ld coincides with the

ELECTRON

of a magnetic field.

PRECESSION '\
ANGLE

A
e

SOURCE

Y1G SPHERE
X COol

Figure D. Orthogonal field
causes dipole to p ss

Figure C. Magnetic dipoles
aligned under the influence

natural precession frequency, there is a strong interac-
tion called ferrimagnetic resonance (Figure D).

Figure E shows the basic elements of a YIG bandpass
filter. The filter consists of a YIG sphere at the center
of two loops. The two loops are perpendicular to each
other and to the dc biasing field, Hpg. One loop car-
ries the RF input and the other the RF output. When
the RF signal frequency is the same as the natural pre-
cession frequency of the YIG, there is strong coupling
between the input and output loops. Thus RF can only
pass through the YIG filter at resonance. The resonant
frequency is a linear function of the magnetic biasing
field, Hp - Generally, Hpg is provided by locating the
YIG spheres between the poles of an electromagnet, and
tuned by varying the current to the magnetic coils.

Figure B. Randomly oriented
magnetic dipoles in the
unmagnetized ferrite

YIG
SPHERE

INPU1
CURRENT

Figure E. Tuned bandpass
filter consists of YIG sphere
at center of two mutually

orthogonal loops.

LOAD
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SECTION 5
MAINTENANCE & SERVICE

5-1. GENERAL

5-2. This section provides i
and information necessary io
and repair the 350D/351D Autohe

5-3. FUSE REPLACEMENT

5-4. The counter uses one &
panel. For proper operatic
below; do not increase f
Set 115/230 slide switch on re=:
power line voltage.

For 115 VAC operati
Slow-Blow, 3AB/M

For 230 VAC operation: us= = 8 754
Slow-Blow, 3AB/MDL =3 :

5-5.  AIR CIRCULATION

5-6. During operation of the
draws in cooling air thro
If these vents are blocked.
enclosure may rise to the I
is reduced, and component life shorten=d

5-7. COUNTER SERVICING

5-8. Recommended Service Proced
2se board out of
ve care-
20y comnecting cables.

a. To remove plug-in PC
socket by lifting up on boa
fully to avoid placing strair

b. To unplug flat ribbon cables T urn off power to
counter. Use an IC Extractor Tool (EIP Part
Or equivalent) to unplug connecior

socket, to avoid contact damaz
for removal or insertion.

d. A Troubleshooting Kit (EI® Par: 20 J0003) is avail-

Contents include PCB Exten IC Removal Tool,
Summing Amplifier, adapter cables and connectors.

€. Internal cable and harness routing is shown both

on a label attached to the top cover of the counter, and
in Figure 9-2.

f. Circuit descriptions of PC Board and modular
assemblies are shown on the same pages as the related
schematic diagram and component locator in Section 9.

g. Troubleshooting Trees shown later in this section
are intended only as a guide, and do not describe every
possible failure situation. To speed troubleshooting of
a board: replace the board with a known good one.

h. A listing of recommended test equipment for ser-
vicing, calibration, and performance testing, is given
in Table 5-1. Other equipment may be used provided

performance equals or exceeds that listed.

i. A Schematic Diagram of a Summing Amplifier used
in certain counter tests, is shown in Figure 5-1. This
unit may be constructed by the user, or may be pur-
chased directly from EIP (Part Number 2010050).

5-9. Servicing Precautions

a. The Video Amplifier (A204) and the Source/Ampli-
fier (A201) should be replaced rather than being ser-
viced in the field, due to the specialized test equipment
and procedures required for recalibration.

b. If Converter Control 2 (A202) is repaired either at
EIP or in the field, recalibration in its associated coun-
ter will be required for proper counter operation.

CAUTION

DO NOT ATTEMPT REPAIR OR DISASSEMBLY
OF THE FOLLOWING COMPONENTS: YIG/COMB
GENERATOR (A207), MIXER (A205), INPUT
ATTENUATOR (A206), OR TIME BASE OSCIL-
LATOR (TCXO OR OVEN OPTION).

5-10. FACTORY SERVICE

5-11. If the counter is to be returned to EIP for service
or repair, BE SURE TO INCLUDE THE FOLLOWING IN-
FORMATION WITH THE SHIPMENT: *

a. Name and address of owner.

b. Model and complete serial number of counter.

€. A COMPLETE description of trouble (e.g: under

5-1
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Section 5 - Service

Section 6 - Calibration

Section 7 - Performance

EQUIPMENT DESCRIPTION | MFR MODEL

Signal Source:

(1) 20 Hz - 10 MHz HP 851B X X

(2) 10 MHz - 1 GHz Waveisk 2001B x | x | x

(3) 1 GHz - 12.4/18 GHz SD 521-series x | x | x
Oscilloscope (Main Frame) BP 180C x | x

Dual Channel Ampl. (Plug-In) BP 1801A % | X

Delayed Time Base (Plug-In) | BP 1821A x | %
Digital Voltmeter (43 digit) | Demn= £800 X | X
Power Meter | HP 42328 0 b A ¢
Thermistor Mount (10 MHz-18 GHz) HP 8478 x x| =
Frequency Standard HP 1054 X
VLF Comparator HP 117A %
Summing Amplifier * EIP x L=
Variable 115 Vac Source Staco x
Extender Card EIP 2020021 x | =
Adapter Cable (SMC to BNC) EIP 2840015 x | x
Misc. attenuators, adapters

and cables x | x| =
* See Figure 5-1.

TABLE 5-1. RECOMMENDED TEST EQUIPMENT
J2
—2) OUTPUT
PoweR | <
]y
\l ol 8.4V MERCURY BATTERY
E (EVEREADY E-146¥)
‘aTZ 8,4V MERCURY BATTERY

Dl FIGURE 5-1
SUMMING AMPLIFIER




level? What associated equipm
nected to the counter? Did that equipment fail to0?) *

d. Name and telephone mm ber of
with the problem, who may

further information if nece

e.

f. Pack the counter as follows

(1) Wrap the counter in plastic or heavy kraft
paper, and repack in i
tainer (if still available) =
ing material.

(2) If the original contzin
are no longer availabl
double-walled carto
suitable packing m
outer walls, with a

Seal with strong :--::::::'_‘jr i=pe or strapping.

(3) Mark the shippi
contains fragile e =
EIP at address shown on iHile p=

comi=iner 0 indicate that it
3 nis. Ship to
= of this manual.

* A COUNTER REPAIR AND RETURN FORM IS BOUND
INTO THE BACK OF THIS MANUAL_ IF THE FORM IS

MISSING, PLEASE SUPPLY T
QUESTED IN THE ABOVE PAE

5-12. TROUBLESHOOTING

5-13. MALFUNCTION AT TURN ON

5-14. If the counter fails to turn on (oo display, no fan,
etc.), make the following checks:

a. 115/230 switch at proper setting

b. Power cord plugged into counter znd into AC power
source.

G. Correct AC power availab

d. Counter fuse good.

and green indicator showing).

e. POWER switch in "On" position (button depressed

f. PC Boards and connectors are properly gaged.

g. Counter power supply voliage

s correct (measured
on Counter Interconnect PC Board A113

nner carton.

5-15. FAILURE TO INDICATE ALL ZEROS

5-16. If counter turns on, but fails to indicate all zeros
with no applied signal, CHECK THAT:

a. No RESOLUTION switches are depressed.

b. INT/EXT switch is set to INT.

c. PC Boards and connectors are properly engaged.
d. Counter Power Supply (A107) voltages correct.

e. Perform Visual Display Test by pressing TEST and
RESET switches simultaneously; display should show
"8" in all decade positions.

f. If counter fails the Visual Display Test, refer to
Troubleshooting Tree - Figure 5-2. If counter displays
all eights but a digit is missing, refer to Figure 5-3.

If the display does not show all zeros when it should,
refer to Figure 5-4.

5-17. MALFUNCTION IN SELF TEST

5-18. If counter turns on, but fails to indicate a reading
of 10 000 000 (10 MHz) in the TEST mode, CHECK THAT:

a. Counter indicates all zeros with no applied signal.
b. PC Boards and connectors are properly engaged.
c. Counter Power Supply (A107) voltages correct.

d. Counter passes Visual Display Test (para. 5-16).
e. Refer to Figure 5-5.

5-19. MALFUNCTION IN BAND IB
(10 MHz to 300 MHz)

5-20. If counter fails to read frequency correctly, CHECK
THAT:
a. BAND SELECT swiich is in Band IB (10 MHz - 300

MHz position).

b. A signal is applied to the Band I input connector.
The signal level and frequency should be as specified
for Band IB.

¢. If signal input is correct, counter should indicate
all zeros when signal i removed If not, refer to para-
graph 5-16

d. Counter passes Visual Display Test (para.5-18).

e. Counter operates correctly in TEST mode. If not,
refer to paragraph 5-18.

f. Refer to Figure 5-6.

5-3




5-21. MALFUNCTION IN BAND IA
(20 Hz to 135 MHz)

5-22. If counter fails to read frequency correctly, CEECK

THAT:

a. BAND SELECT switch is in Band IA (20 Hz - 1353
MHz position).

b. A signal is applied to the Band I input conn
The signal level and frequency should be
for Band IA.

c. If signal input is correct, counter should indiczi=
all zeros when signal is removed. If not, r
paragraph 5-16.

d. Counter passes Visual Display Test (parz. 3-1%

e. Counter operates correctly in TEST mode. If not
refer to paragraph 5-18.

f. Counter operates properly in Band IB.
g. Refer to Figure 5-7.

5-23. MALFUNCTION IN BAND Ii
(100 MHz to 850 MHz)

5-24. If counter fails to read frequency correctly, CEECK

THAT:

a. BAND SELECT switch is in Band II (100 MHz -
850 MHz position).

b. A signal is applied to the Band II input connector.
The signal level and fraquency should be as specified
for Band II.

c. If signal input is correct, counter should indicate
all zeros when signal is removed. If not, refer to para
graph 5-16.

5-4

d. Counter passes Visual Display Test (para. 5-16).

Counter operates correctly in TEST mode. If not,
efer to paragraph 5-18.

N

I. Prescaler PC Board (A109) connector and co-ax
cables properly engaged.

Counter operates properly in Band IB.

[ [8]

[
IS

Refer to Figure 5-8.

5-25. MALFUNCTION IN BAND I

(825 MHz to 12.4/18 GHz)

. If counter fails to read frequency correctly, CHECF

=. BAND SELECT switch is in Band III (825 MHz -
12.4/18 GHz position).

5. A signal is applied to the Band III input connector.

The signal level and frequency should be as specified
for Band III.

If signal input is correct, counter should indicate
ros when signal is removed. If not, refer to para-
graph 5-186.

ln (8]

i Counter operates properly in Bands I and II.

Converter Control (A202 and A203) PG Board con-
nectors and co-ax cables are properly engaged.

h. Refer to Figure 5-9.




START

VISUAL DISPLAY TEST
DEPRESS TEST & RE-

SET SWITCHES SIMUL-
TANEOUSLY. DISPLAY
SHOULD SHOW ALL g&'s

YES

VISUAL
DISPLAY
TEST OK

LAMP TEST INPUTS
CHECK DECODER/-
DRIVER LAMP TEST

CHECK LAMP TEST

NPUTS (PIN 3 OF GATE A104U7 AND
| INPU e —r
B Ao . NO SWITCH BUFFER
| U321 ALL LEVELS CIRCUIT ON A104.
]f LOW (<0.4V).
YES
]
| DISPLAY SUPPLY
3 ?jiil;yp?@/fz TROUBLESHOOT DISPLAY
P - 15 SHOULD BE | o] SUPPLY A103Q7, Q8, AND
e i o NO INTERCONNECTIONS.
>8. 5 -
k R20 FULLY CCW.
YES
!
LED READOUT
F INDIVIDUAL SEG- GO TO FIGURE 5-3:
MENTS OR DIGITS |————®m  MISSING DIGIT
FAIL TO LIGHT, RE- | DISPLAY TROUBLESHOOTING
PLACE BAD LED NOT OK TREE
o
DISPLAY
oK
FIGURE 5-2

VISUAL DISPLAY TEST
TROUBLESHOOTING TREE
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B B |

DIGIT DRIVE MUX TIMING
PULSE T NO
<0.5V FOR 3@y s i
I
{ MUX TIMING
| MOMENTARILY*
i =C GND A101U2 PIN 11,
ALLDRIVERSEG- | CHECK FOR 0.4ys
ENT OUTPUTS NO PULSES AT 625 kHz CHECK A101-
& -z : RATE AT U7 PINS 1, U6 AND U7 i
UL U2(PINS 3-15) 4,10,AND 13. RE- GATES. I
FOR LO B MOVE GROUND.
= YES
| o=o :'::::5: T= -
| DRVER - DisPLAY
| cosse=cTioNs NOT ¢ [
= ]
- I DIGIT DRIVE
i g::écfﬂg]g]]g CHECK A101U32,
FOR 40us,6.083 [ g ] Y10 AND UT1,
kHz TTL PULSES.
l YES
CHECK CONNEC-
G TIONS FROM U10
AT81UZ1. ATe2u1 T TO A101J1 THEN
OR U2, AS REQD cus B TO AT10J1.
T
i 51 D |
]
FIGURE 5-3
MISSING DIGIT
i TROUBLESHOOTING TREE
i
ol




T

|
DIGIT DRIVE
CHECK DIGIT SE-
ECTOR DRIVE IN-
PUTS A110J1 PINS

N
W
1
)
(
)
A

= NO

NO
i
‘ ES
|
HECK DECODER/-
IVER - DISPLAY
NNECTIONS NOT OK
i
i
DIGIT
STILL
MISSING

REPLACE DEFEC-
—®= TIVEDECODER/-

REPAIR

TROUBLESHOOT
RIPPLE BLANK
ING CIRCUITRY
AT A101U19,U20
U22, AND U23.

10 MHz REFEREN!
CHECK A105J1 PI|

= 7 FOR 10 MHz SIG

NAL >3 V P-P,

YES

|

2.5 MHz CLOCK
CHECK 2.5 MHz
INPUT AT A101-
P1 PIN D, FOR
2.5MHz TTL
SQUARE-WAVE

YES

=100 MUX CKT
MOMENTARILY*
GROUND A101-
U6 PIN 8.CHECK
U171 PIN 8 FOR
25 kHz, 0.4us
TTL PULSES.
REMOVE GND.

YES

+100 MUX CKT
MOMENTARILY*
CONNECT A101-
U6 PIN 8 TO +5V.
CHECK U11 PIN
8 FOR 2.5 MHz
TTL SQUARE-
WAVE.

YES

16 MUX CKT
MOMENTARILY* GND
A101U23 PIN 11. U2
PIN 11 SHOULD HAVE
3.2us TTL PULSE AT
3.094 kHz RATE. RE-
MOVE GROUND.

YES
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PRESCALER OUTPUT
APPLY INPUT SIGNAL
TO BAND Il INPUT.

+4 OUTPUT
REMOVE INPUT

SIGNAL. CHECK =

HECK A109-

OUTPUT AT A109P2 |—————3=i A109U2 PINS 10 e ; F
SHOULD BE NOM 1V NO & 11 FOR FREE- = ety O :-‘\QZV CK
P-P SQ WAVE AT 1/4 RUNNING OUT- deplrioes o ‘ :f:\.) Il EN-
INPUT FREQUENCY. PUT (NOM 1V P-P e { AB LE AT P1
AT 200-300 MHz). T { PINS 5 & 15.
YES ’ ES
YES !

HIGH FREQ ! !

A106J3PIN 1 OUT- CHECK CABLE :

PUT SHOULD BE - TO A106J2. CK |

NOM 1V P-P AT NO A106Q11 - Q13

1/8 INPUT FREQ.
(NOTE 1).

YWES

GATE EXPAND
CHECK +4 CON-
TROL A105Q5 &
RELATED CKTS.

NOTE 1: TROUBLESHOOTING OF A106 REQUIRES USE

CIRCUITRY.

]

AGAIN APPLY INPUT
SIGNAL. CHECK FOR K AN
AMPLIFIED SIGNAL § = "1 cossscT
AT A109U2 PIN 4. ke

YES

!

THRESHOLD CIRCUIT
CHECK THRESHOLD DE-
TECTOR A109CR3, CR4,
& U3. CK OUTPUT CKT
Qu4-Q10. CK AGC CKT
CR1, CR2, 03, & Qk4.

FIGURE 5-8
BAND I
TROUBLESHOOTING TREE

A SAMPLING OSCILLOSCOPE WITH A 1 GHz OR CREA

BANDWIDTH. CARE MUST BE EXERCISED TO LOAD C
JUNCTION LIGHTLY. MAXIMUM PROBE CAPACITANCE: 1 FF
MINIMUM RESISTANCE: 500 OHMS.




BYPASS A111(PREAMPLIF ER)
BY CONNECTING INPUT SIG-
START NAL TO A106H E4R50 +10 TROUBLESHOOT A106
O ’ dBm INTO 50 OHMS DOES 3= (HIGH FREQUENCY) -
COUNTER SHOW CORRECT NO REFER TO FIGURE 5-6
FREQUENCY?
|
REPLACE OR REPAIR
A111. CHECK INTER-
CONNECTIONS
FIGURE 5-7 ]
BAND IA o
TROUBLESHOOTING TREE N(¢
)3
o
'S
12
Nr
5-11




START
o
= HIGH FREQUENCY
ST
PRESS E; SWITCH | SOARLINPUT ESSEKABSME;
e S = IS 10 MHz PRESENT |—— o= :
DISPLAY SHOULD IN- | oo INTERCONNEG-
BICATE 1R | NO AT A106J3 PIN 4? NO it
gyt | (APPROX. 1V P-P :
| SQUARE WAVE.)
i  § =
{

! YES

HIGH FREQUENCY CHECK A106P1
BOARD OUTPUT PIN 14 (RANGE)
—_— ]
IS GATED 1 MH; NO AND J3 PIN 5
OUTPUT PRESENT (GATE) INPUTS
AT J3 PIN 37
YES
A
FROM O—> o

FIGURE 5-6




e s 1

~ TION T CHECK FOR DEFEC-
EC | COUNTING CHAIN. TIVE DCU. CHECK
N USE 1 Hz RESOLU- NOT OK INTERCONNECTIONS
L TION TO AVOID CON-
- FUSION FROM DATA
SHIFTING
i
CHECK FOR DEFEC-
TIVE LATCHES OR
INTERCONNECTIONS
EXCEPT 107 A
i
W
i
MUX OUT 1
TRIGGER
WITH M E
ERAME 17 CHECK APPROPRI-
fd sl ATE MUX CIRCUIT.
L ECOBERRREVER MUX 1: A102U6 & US9.
NPISES a1 | nNo 1 MUX 2: A102U14 &
LOW U2 U17. MUX 3:A103-
PIN 7, WHICH WIL 13 e Ul
BE HIGH DURING
TF4 (107
| ves
|
CHECK DECODER
DRIVERS AND IN- FIGURE 5-5
TROUBLESHOOTING TREE




fovVO= I

111 (PREAMPLIFIER)

CTING A SIGNAL
-13 and +10 dBm)

. 1S DISPLAYED

'Y CORRECT?

YES

v

EPLACE OR
EPAIR AT11

——————————

NOTE 1: TROUBLESHOOTING OF A106 REQUIRES USE Of
A SAMPLING OSCILLOSCOPE WITH A 1 G

BANDWIDTH. CARE MUST BE EXERCISED TO LOAD CIRCUIT
JUNCTION LIGHTLY. MAXIMUM PROBE CAPACITANCE: 1
MINIMUM RESISTANCE: 500 OHMS.

NO

| RANGE ENABLE

ARE GATE AND

INPUTS CORRECT?

;

TROUBLESHOOT
A106 (HIGH FREQ]-
SEE NOTE 1.

Hz OR GREATER

— | CIRCUITRY ON A104

CHECK ASSOCIATED

AND A105

FIGURE 5-6
BAND IB
TROUBLESHOOTING TF




START i

PHASE LOCK
SET BAND SELECT TO
10-300 MHz POSITION.
DISCONNECT CABLE

FROM A201J1.CONNECT

CONVERTER LOCK
RECONNECT A201J1.
SET COUNTER TO
BAND I1l. APPLY IN-

RAMP
GROUND A203TP1.
CONNECT SCOPE TO
UNGROUNDED END

YES PUT SIGNAL.SEARCH NO OF A202R75. TRACE
J1 [0 BANE TN, INDICATOR SHOULD SHOULD BE SIMILAR
DISPLAY SHOULD SHOW 6 e = et
200 000 000 +1 (200 MHz). '
NO YES YES
¥
gS%KTéLAL?w- RE\H?ETEEEE TO e b el
A201 FAULTY. A106J4. DISPLAYED QUTRUTE, A12. 3
106J4. | msp bcu's, con-
EEESE‘ENS\S/I—EJL[_S o | NECTIONS, YIG OFF- DETECTED LINES
. : SET AND SLOPE REMOVE INPUT SIG-
BE BELOW INPUT CALIBRATION. NAL. SET SCOPE TO
BY 25-275 MHz. DC, 20 mV/DIV.MON-
o ITOR A204J3. COMB | YES
LINES SIMILAR TO
FIG 6-3 SHOULD BE
CHECK YIG DELAY OBSERVED.
CALIBRATION AND |
A203Q2-Ql. CHECK
A e ALL LINES SOME LINES
WEAK OR WEAK OR
MISSING MISSING

\

MIXER CHECK
APPLY INPUT SIGNAL. )
SET SCOPE TO DE, 20 RECALIBRATE PER
mV/DIV. RAISE INPUT PARAGRAPH 6-7d
LEVEL FROM -30 TO 0
dBm. OUTPUT LEVEL
SHOULD INCREASE
APPROX 106 mV.

MIXER FAILURE VERIFICATION
AND REPLACEMENT
TURN COUNTER OFF. REMOVE SCREWS
HOLDING A204 TO CHASSIS. LOOSEN NO
AND REMOVE COAX INPUTS TO MIXER.
UNPLUG AND REMOVE A204. REMOVE
SCREWS HOLDING MIXER TO A204.RE-
MOVE MIXER. APPLY 0 dBm SIGNAL IN
1-18 GHz RANGE TO DIRECT INPUT
(ATTENUATOR END). MONITOR DC
OUTPUT (50-250 V) WITH SCOPE AT IF

YES

CONNECTOR.
SOURCE/AMPLIFIER
YES NO TURN COUNTER OFF. REMOVE
CABLE FROM A201J1. CONNECT CHECK A201
J1 THROUGH A 30dB, 1 WATT (SOURCE/-
ATTENUATOR TO BROADBAND  (—= AMPL)INPUT
MIXER OK. CHECK REPLACE CALIBRATED DETECTOR. TURN | NO | LINES. RE-
A204 DETECTOR/- MIXER COUNTER ON. CAUTION: 1 WATT PLACE A201.
AMPLIFIER CKT. AT 200 MHz AT A201J1. CON-

NECT SCOPE CHAN A (2 V/DIV)
TO A201FL1, CHAN B TO DETEC-
TOR OUTPUT. SET CHAN B SO
FULL SCALE CORRESPONDS TO
0 dBm INTO DETECTOR (1 WATT
AT A201J1). CHANNELS A ¢ B
SHOULD HAVE SIMILAR WAVE-
FORMS (SEE UPPER TRACE OF
FIGURE 6-3), WITH MAXIMUM
DETECTOR OUTPUT CORRES-
PONDING TO APPROXIMATELY

1 WATT AT A201J1.

COMB GENERATOI
CHECK FOR +12 V #
A207 HEATER. CHE
OUTPUT COAX CAE
REPLACE A207.

YES




rHrTTY 1

L A |

l T

o| CHECK A202P1 PIN E

ENABLE COMMANDS

25 mV/ms

FOR TTL HIGH, PIN 5
FOR TTL LOW.

YES

CHECK A202 DAC
CLOCK,DAC 1, ¢
YIG DRIVER

NO ENA

CHECK A203 DAC 1
ENABLE AND CLOCK

BLE

DETECTED INPUT
SET COUNTER TO BAND IA OR IB.
SET SCOPE TO DC, 20 mV/DIV.
MONITOR A204TP1; NOTE LEVEL.
APPLY 1 GHz,0 dBm,SQ WAVE TO
INPUT. APPROX 100 mV SQ WAVE

AT TPT.

NO

YES

|

VIDEO DETECTOR

GROUND A203TP1. APPLY
INPUT SIGNAL. CONNECT
SCOPE CHANNEL A TO UN-
GROUNDED END OF A202-
R75(RAMP),AND CHANNEL
B TO A203TP6 (VIDEO DET).
TRACE SHOULD MATCH

FIGURE B.

FIGURE A

S

"15ms/|‘— :

Gz AA >300 mV

FIGURE B 1

PIN ATTENUATOR TEST
CALIBRATE A206 PER PARA-
GRAPH 6-7d (1)-(5). IF SQUARE
WAVE DOES NOT APPEAR, RE-
MOVE CABLE TO A204J5. DOES

REMOVE SIGNAL. CHECK
DCV AT A206P1 AND P2.
NO P1 SHOULD BE APPROX
-8V; P2 APPROX +7 V.

NES

MOVE GROUND FROM

PUT SIGNAL. OUTPUT
SHOULD MATCH FIG-
URE '9-17€-

TP1 TO TP2.APPLY IN-

ALL
SIGNALS
PRESENT

CHECK A202 DAC 2.
RECALIBRATE PER
SECTION 6.

FIGURE 5-9
BAND 11l
TROUBLESHOOTING TREE

SQUARE WAVE NOW APPEAR?
YES NO
YES
CHECK A203 REPLACE
NOISE CON- A206 (PIN
TROL CKT ATTEN)
CHECK A203CR2 & |
| o U7 (VIDEO DET).IF REMOVE CABLE TO A204J3 AND J4.
no | OK. REPLACE A2os, USING OHMMETER, CHECK A206P1
A205. A6 ASSY. AND P2 AS FOLLOWS: P2 TO GND -
DIODE (CATHODE GROUNDED), P1
TO GND - OPEN (BOTH POLARITIES),
P1 TO P2 - DIODE (CATHODE TO P1), |
ARE ALL READINGS CORRECT? |
YES NO
= TROQISZI_OIZSHOOT
Z'EELNLG A204 ATTENUATOR iggﬁﬁfﬁ
TY
DRIVER FAUL o A




SECTION 6
ADJUSTMENTS & CALIBRATION

6-1. GENERAL

6-2. This section describes the procedures to be fol-
lowed in order to correctly adjust the 350D/351D Autohet
Counter. In general, adjustments should be made only if
the instrument is not operating within specifications, or
following replacement of components. Test equipment re-
quired is specified in Table 5-1. If adjustments do not
result in specified performance, refer to Section 5.

IMPORTANT

Many adjustments are dependent upon pre-
vious ones. It is essential that care be taken
to perform adjustments in exactly the order
presented below. Adjusiment locations are
shown in Figure 6-1.

6-3. POWER SUPPLY ADJUSTMENT

6-4. Prior to any power supply adjustments, the instru-

ment should be allowed to warm-up for at least 20 minutes.

All voltages are measured on Counter Interconnect Board
Al113. Adjustments are made according to the following
procedure:

a. Connect DVM to GND on A113.

b. Measure +12 V output. Adjust A107R7 until output
is +12.000 + .010 V.

C. Measure +5 V output. Adjust A107R15 until output
is +5.000 + .010 V.

d. Measure -12 V output. Adjust A107R21 until output
is -12.000 + .010 V.

€. Measure -5.2 V output. Adjust A107R31 until output
is -5.200 + .010 V.

6-5. BAND | ADJUSTMENTS (20 Hz to 300 MHz)

No Band I adjustments are required.

6-6. BAND Il ADJUSTMENTS (100 MHz to 850 MHz)

a. Threshold:

(1) Set BAND SELECT switch to the 100 MHz -
850 MHz position.

(2) Connect a 100 MHz, -20 dBm CW signal to the
Band II input connector. Set A109R41 (on Prescaler)
to maximum sensitivity.

(3) Reduce signal level until counter just begins
to miscount.

(4) Adjust A109R41 until the reading just drops to
all zeros.

6-7. BAND 1l ADJUSTMENTS (825 MHz to 12.4/18 GHz)

a. For all the following tests, BAND SELECT switch
should be set to the 825 MHz - 12.2/18 GHz position.

b. Video Detector Gain (see zlsc Paragraph 6-7g.):

(1) Disconnect cable from ouiput of Video Ampli-
fier (A20432).

(2) Connect a2 150 MHz CW signal at -6 dBm to
Cable A203P2 (W21)

(3) Connect DVM o Converter Control 1 Test Point
A203TPS.

(4) Adjust A203R4

=

for 340 = 20 millivolts.

(5) Reconnect cable to A204J2.

w

¢. In-Band Detector switching point:
(1) Disconnect cable from A204J2.

(2) Connect sweep generator to A203P2. Set
controls as follows:

Sweep 265 MHz downward to 235 MHz
Level 0 dBm
Markers Every 10 MHz

6-1
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(3) Connect dual trace oscilloscope as follows:
Horizontal To sweep generator
Ch. A A203TP4 via vertical output on

Sweep generator.

(4) Adjust A203R21 so the switching spike is co-
incident with the 250 MHz marker 2s shown in
Figure 6-2.

(5) Reconnect cable to A204J2.

FIGURE 6-2
IN-BAND DETECTOR SWITCHING POINT

Preliminary Comb Leveling, Bias, and Threshold:

(1) Unplug Source/Amplifier power plug A208J1.
(2) Connect a 3 dB pad to the Band 11 input con-
nector. Apply a +3 dBm, 1.0 GHz. square-wave
modulated signal to the pad.

(3) Observe the Square-wave signal at A204TP1.

(4) Adjust A204R61 until the square-wave at TP1
is 90 to 100 mV in amplitude.

(5) Reconnect Source/Amplifier power plug.

(6) Connect dual trace oscilloscope as follows:
Ch. A A204TP1 (Mixer Detected Output)
Ch. B A201FL1 (Power Level Control)
Ext Trig. A203TPS8 (CONVERTER RESET)

(7) Set Channel A for DC coupling, 20 mV/cm.
Set Channel B for DC coupling, 2 V/cm.

(8) Terminate Band III input connector in 50 ohms
(a 8 dB or greater pad is adequate).

(9) Adjust Potentiometers on A202 (Converter Con-
trol 2) so the maximum comb line amplitude does
not vary appreciably from the levels shown in
Table 6-1.

(10) Remove the 6 dB terminating pad from the
Band III input connector.

€. YIG Driver Offset z2nd Slope:

constru

trace oscill with differential in-
200A) may be used
signal to one side of
input and a variable
bower supply to the other.

(1) Connect dual trace oscilloscope as follows:

Ch. A A203TP6 (Video Detector Output)

Ch. B A20273 pin 1 (Ramp)via Summing
Amplifier

Ext. Trig. A203TP8 (CONVERTER RESET)

(2) Ground A203TP1.

6-3




(3) Apply a signal of approximately 1.1 GHz at
-15 dBm to Band III input.

(4) Depress RESET switch.

(5) With no DG offset applied, adjust Channel B
vertical sensitivity so each ramp step is tw
cal divisions (approximately 10 mV/di+)

Channel A to 200 mV/div. Set time ba
and set time base multiplier to X10. O
display should appear as shown in Fi

@ .o

g » W

FIGURE 6-4
1 GHz COMB LINE IDENT(FICATION

(6) Reduce the input frequency to 1.0 GHz. When
the input frequency is exactly 1 GHz, the center 1
of the three comb lines on Channel A should null.
This identifies the 1 GHz comb line. The 800 MHz
comb line is the line breceeding the 1 GHz line.

(7) Remove the ground from A203TP1 and place it
on A203TP2. Depress the RESET switch.

(8) Adjust YIG Offset A202R72

at 50% (.8 div) of the fourth ram
6-5).

S0 the ramp resets
p step (See Figure

(9) Tune slowly from 1 GHz to 18 GHz. As the
quency is changed, adjust the DC offset and the
horizontal position control of the oscilloscope to
maintain the upper portion of the ramp on the dis-

play. Above 10 GHz, the time base wil] need t
increased to 10 msec/div,

fre-

o be

As the frequency is changed,
A202R70, so the ramp reset occurs in the ran
40 to 60% of the full step amplitude. At 18 GHz
just R60 so reset occurs at 60%
(50% at 12.4 GHz for the 350D).

adjust YIG slope with

ad-

of the step amplitude

(10) Recheck YIG Oiffset A202R72 and readj
at 1 GHz if necessary. If A202R72 is readjuste

it will be necessary to reset YIG Slope A202R7
at 18 GHz.

FIGURE 6-5
YIG DRIVER OFFSET ADJUSTMENT

f YIG Delay Correction

(1) With connections as in Paragraph 6.7e, set
input frequency to 1 GHz at -15 dBm, and oscillc
scope time base control to 10 ms/div., unexpande

(2) Adjust YIG Delay Gorrection A202R4 so displ:
=ppears approximately as shown in Figure 6-6.
(3) Set time base to variable (approx. 5 ms/div)
and externally trigger oscilloscope from A203P1
Pin 12 (DAC 2 ENABLE). Adjust oscilloscope time

base so DAC 2 Tamp occupies the full screen.

FIGURE 6-6
YIG DELAY CORRECTION 1
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FIGURE 6-7
YIG DELAY CORRECTION 2

(4) Adjust A202R16 so the 50% point of the leading
edge of the video pulse occurs one division to the
right of center of the DAC 2 ramp as shown in
Figure 6-7. Note that the point marked "Ramp
Start" is 3 ms after DAC 2 ENABLE, and that the
point marked "Ramp Center” is not the center of
of the display.

(5) Tune to 18 GHz (12.4 on 350D) and observe
position of leading edge with respect to DAC 2
"Ramp Center". This should be approximately one
division to the left of "Ramp Center™”

(6) If necessary readjust A202R16 until the leading
edge of the video pulse is the same distance to the
right of "Ramp Center" at 1 GHz, as it is to the

left of "Ramp Center" at 18 GHz.

Optional Video Detector Gain Adjustment

The procedure given in paragraph 6-7b
is approximate and will not necessarily
result in the best possible instrument
sensitivity. Since this adjustment de-
termines the minimum level from the
Video Amplifier to which the Converter
will lock, proper adjustment is import-
ant where optimum sensitivity is re-
quired. The following optional proced-
ure will result in optimum sensitivity.
Regardless of whether this step is
performed, paragraph 6-7b should

be performed in its proper sequence.

A stable source within the Band III
frequency range and with variable
output power is required. Short term
stability should be 1 kHz or better.

(1) Set source power level to -20 dBm.
(2) Observe frequency indication.

(3) Reduce input power slowly while frequently
pressing the RESET switch. At some power level
counter will fail to lock.

(4) Increase power slightly so that counter just
achieves LOCK and a frequency is displayed.

(5) Displayed frequency should be correct (no

reduction in indicated frequency). Increase Video
Detector gain (adjust A203R41), and repeat steps
(3) and (4) until an erroneous count is obtained.

(6) Once an erroneous count is obtained, begin
decreasing Video Detector gain and repeat steps
(3) and (4) until frequency indication is either
correct or zero (no LOCK) as power level is varied
and counter is reset.

Leveling is
mixing pro
the comb fr
do not caus
the final lew
that maximum to th
mixing products are below the lock
threshold.

(1) Connect oscilloscope as follows:

(%]

Ch. A
Ch. B
Ext. Trig.
Time Base

8 (Video Detector output)
1 (Power Level Control)
pin 12 (CONV. RESET)

0
[ S SN
0«

N |
o

H e
0 g
[T

(2) Ground A203TP1.

(3) Apply a 1.5 GHz signal at +7 dBm and observe
the Video Detector signal.

(4) Slowly tune the frequency upward. At some
frequencies, a spurious output corresponding to
approximately one half the input frequency will
be visible.

(5) As the frequency is varied from 1.5 to 18 GHz,
adjust the appropriate controls listed in Table 6-1
so no spurious signal has an amplitude in excess
of 300 mV. Refer to Figure 6-8 for a typical display.
(Vary oscilloscope time base setting as necessary
to keep the the display on the screen.)




directly to sensitivity.

FIGURE 6-8
COMB FREQUENCY HARMONIC GENERATION

i NOTE: Additional leveling
" of R83-96 and R112-121.

NOMINAL
ADJUST- COMB LINE AFFECTED MAXIMUM LEVEL
MENT (GHz) 350D 351D
A202R49 A 2 60 mV 60 mV
A202R86 1.4,1.6,1.8 60 mV 60 mV
H A202R50 2.0,2.2,2.4,26, 2.8 60 mV 60 mV
1 A202R51 3.0,3.2,3.4,3.6, 3.8 60 mV 60 mV
i A202R52 4.0,4.2, 4.4 265,4.8 60 mV 60 mV
‘ A202R53 5.0, 5.2, 5.4, 5.6, 5.8 60 mV 60 mV
A202R54 6:0,6.2,6.4. 6.6, 6.8 60 mV* 60 mV
A202R55 7.0,7.2,7-8, 78,78 No Max 60 mV
A202R56 8.0,8.2,8.4,8.6, 8.8 No Max 60 mV
A202R57 9.0,9.2,9.4, 9.6, 9.8 No Max 60 mV**
*6.0 and 6.2 GHz only ** 9.0 GHz only

COMB LEVEL ADJUSTMENTS

CAUTION: Do not attenuate comb lines
more than absolutely necessary to
maintain maximum spurious outputs
of 300 mV. Comb line power relates

TIME BASE CALIBRATION

6-8.

IMPORTANT

The precision of time base cali-
bration directly affects overall
counter accuracy. Reasons for
recalibration, and procedures to
be used, should be thoroughly
understood before attempting
any readjustment.
5-2. The fractional frequency error in the frequency
indicated by the counter, is equal to the negative of the
fractional frequency error of the Time Base Oscillator
o respect to its true value. That is:

Afy

£y f;

where fg is the true frequency of the measured signa
and f; is the true frequency of the Time Base Oscillator.
Thus the inaccuracy associated with a frequency meas
surement, is directly related to the quality of the Time
Base Oscillator, and a measure of the precision with
which it was originally adjusted.
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6-10. TCXO CALIBRATION

6-11. The standard time b
counter is a temperature-com
a TCXO (A116). The highe
frequencies of this osci
2 parts in 10° if the tem
0° to +50°C. Therefore,

by no more than
i slowly from
ent will

measured is not changing. thi tuation
on the true value of the m ured
imprinted on its side, t
set at +25°C. The calibra
ment is described in Paragraphs §-15 through 6-17.

6-12. At approximate room temper=imre {#25°C.), the
slope of the frequency + is normally
no worse than -1 x 107~ e, if the
counter is used in an o ironment,

the TCXO may be set as desired.
In this environment, ure varia-
tion of 5°C. will resul =rror due to
oscillator temperature « more than

+2.5 x 10~ 7 parts. Re £-23 through 6-26
for a recommended adjusimez :

6-13. Another source of in
nal due to the Time Bas
ural aging characteri

the long term, irrevers y. gener-

ally in the positive di iz oscillators
experience. The ma v fluctuation

in the TCXO is spe 3 x 10~ 7 parts
per month. This may b improve in time to be
no worse than 1 x 10~ ° e=r in continuous

service.

cy of recali-

acy require-
ment of the counter and its environment For example: If
the counter is subjected o full ating temperature
range, and initially adjust ¥. then one month
later, the inaccuracy over aiure could be expected
to vary from + 1.3 x 10~ ® parts. @ - 0.7 x 10~ ° parts.
6-15. TCXO CALIBRATION PROCEDURE

NOTICE

For both TCXO reczlibrziion methods:
Remove top co f cou t
counter to re
ambient temperaturs.

6-16. METHOD 1:

a. Measure the frequency of the
panel 10 MHz IN/OUT connector, wi
of known calibration accuracy.

m (;

b. Adjust the TCXO if necess

calibration screw on the TCXO « measured
frequency is the same as that shown on the TCXO cali-
bration label.

6-17. METHOD 2:

a. Apply a 10 000 000 Hz signal from a frequency
standard or other oscillator of suitable accuracy and
stability to the Band I input of the counter. All RESOLU-
TION switches should be set to display all the digits
including the 1 Hz digit.

b. Adjust the TCXO until the indicated reading on the
counter is offset from 10 000 000 Hz by the negative of
the frequency shown on the TCXO. For example: If the
TCXO calibration label shows a frequency of 10 000 003
Hz, adjust the TCXO until the displayed reading shows
9 999 997 Hz.

6-18. OVEN STABILIZED OSCILLATOR CALIBRATION

6-19. If one of the Oven Stabilized Oscillator options is
installed in the counter (see Section O), the effects of
temperature perturbations and aging must still be con-
sidered, although the magnitude of these inaccuracies
associated with each oscillator are greatly reduced.

6-20. Full benefit of the Oven Stabilized Oscillator char-
acteristics can only be realized if the Oscillator is run-
ning continuously: that is, with the counter always con-
nected to a source of AC power. Under these conditions,
the perturbations in frequency will generally be in the
positive direction for either an increase or decrease in
temperature from +25°C. The aging characteristic is also
generally in the positive direction.

6-21. The frequency of readjustment of the Oven Stabili-
zed Oscillator is determined by the level of accuracy
required. A method of adjusting the oscillator to an inac-
curacy of less than 1 x 10~ ° parts, relative to a standard,
is given in Paragraphs 6-22 through 6-26.

6-22. OVEN STABILIZED OSCILLATOR TEST PROCEDURE

NOTE: This procedure is also usable
with the TCXO under the conditions
described in Paragraph 6-12.

6-23. TEST EQUIPMENT REQUIRED:

See Table 5-1.

6-24. Figure 6-9 shows the test set-up for determining
the frequency of the Oven Stabilized Oscillator (A112).
The frequency inaccuracy, relative to a standard, is
determined by observing the drift of the oscilloscope pat-
tern. The fractional frequency offset is computed from:

Tarift of zero crossing Af

f

T observation time of drift

For example: If the pattern drifts at a rate of .01 micro-
second every 10 seconds, the frequency is in error by
1 part in 10°.

5]
I



Vertical Input
350D/351D
Counter L0 Inkz Oscilloscope]
Output
External
Antenna Trigger
100 kHz Output
; YLE Frequency
| Comparator Standard

FIGURE 6-9
TIME BASE CALIBRATION

6-25. All frequency checks and adjustments should
made only after the Oven Stabilized Oscillator has been
connected to its operating power supply for 24 hours.

If the oscillator has been disconnected from its power
source for more than 24 hours, it may require 72 hours of
continuous operation to achieve the specified frequency
aging rate (refer to paragraph 7-12).

6-26. TO MEASURE OSCILLATOR FREQUENCY:

a. Connect the counter's internal oscillator output
signal from the 10 MHz IN/OUT connector (on the rear

panel of the counter) to the vertical input of the oscil-
loscope.

b. Trigger oscilloscope externally with the frequency
standard. The VLF Comparator is used to determine
the absolute frequency of the standard.

C. Set oscilloscope sweep rate to 0.1 u sec/cm and
expand X10; this results in a sweep rate of .01 ysec/cm.

d. Adjust oscilloscope vertical controls for maximum
gain.

e. Determine the frequency difference (see para.6-24).

f.  Horizontal drift of oscilloscope display in usec/sec,
is a measure of the difference between the frequency
standard and the counter oscillator frequency. If it
difference is excessive for the desired counter applica
tion, vary the TIME BASE ADJUST control on the rear
panel of the counter until the pattern stops drifting.

1 NOTE: For highest accuracy, the counter should be op-
erated for 72 hours prior to adjustment.

6-27. Instrument calibration is now complete.



SECTION 7
PERFORMANCE TESTS

7-1. GENERAL (3) TIME BASE switch: Set to INT.
7-2. The purpose of this
verify that the counter meet
tire frequency range.

10 enable the user to b.

Connect signal source output to Band I input.
Dons over the en-

C. Vary signal frequency from 10 MHz to 300 MHz at
-20 dBm (22 mV rms) power level. Counter should dis-

7-3. VARIABLE LINE VOLTAGE play correct input frequency.

7-4. During the performance tests the 350D /351D should 7-10. RANGE AND SENSITIVITY — BAND II
be connected to the power s hrough a variable : (100 MHz to 850 MHz)

voltage device so that line v De varied + 10%

from nominal (115 or 230 Vac proper operation a. Set controls as follows:

of the counter under various supply conditions.

£

(1) SAMPLE RATE: Fully counter-clockwise.
7-5. RECOMMENDED TEST EQUIPMENT

(2) BAND SELECT switch: 100 MHz - 850 MHz
7-6. See Table 5-1 for recomme position.
Other equipment may be used p
is equal to, or better than, that ii (3) TIME BASE switch: St o INT.
7-7. PERFORMANCE TESTS b. Connect signal source output to Band II input.

7-8. RANGE AND SENSITIVITY — BAND IA

C

- Vary signal frequency from 100 MHz to 150 MHz at
(20 Hz to 135 MHz) -15 dBm (40 mV rms) r level. Counter should dis-

play correct input freguency.
a. Set controls as follows:

d. Change level to 20 dBm (22 mV rms). Vary fre-
quency from 150 MHz to 850 MHz. Counter should dis-

play correct frequency.

(1) SAMPLE RATE: Fully counter-clockwise.
(2) BAND SELECT switch: 20 Hz - 135 MHz

position. 7-11. RANGE AND SENSITIVITY — BAND III

(825 MHz to 12.8/18 GHz)
(3) TIME BASE switch: Set to INT.

a. Set controls as follows:
b. Connect signal source output to Band I input via
50 ohm shunt feedthru resistor (io terminate source). (1) SAMPLE RATE: Fully counter-clockwise.
c. Set signal level to 25 mV rms (=19 dBm into 50 (2) BAND SELECT: 225 MHz - 12.4 (or 18) GHz
ohms). position.

d. Vary signal from 20 Hz to 135 MHz (changing signal
source as required). Counter should display correct
input frequency.

(3) TIME BASE switch: Set to INT.

b. Connect leveled source output to Band III input.

7-9. RANGE AND SENSITIVITY — BAND IB C. Vary signal frequency from 825 MHz to 12.4/18
(10 MHz to 300 MHz) GHz at the following levels:
a. Set controls as follows: 825 MHz - 1.1 GHz -25 dBm (12 mV rms)
1.1 GHz - 12.4 GHz =30 dBm (7 mV rms)
(1) SAMPLE RATE: Fully counter-clockwise. 12.4 GHz - 18.0 GHz =25 dBm (12 mV rms)
(2) BAND SELECT switch: 10 MHz - 300 MHz Counter should display correct input frequency.
position.

=1
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SECTION 8

PAR

TS LISTS

8-1. GENERAL

8-2.
ing replacement parts for this cor
vide sufficient information for i
taining a replacement, either i
facturer.

This section contains information helpful in order-
- Four tables pro-

g a part and ob-
om EIP or from the manu-

8-3. LIST OF TABLES

a. Table 8-1, REFERENCE DESIGNATORS/ABBREVIA-
TIONS: Lists abbreviatio ic reference
designators, and in parts Note that

some components have tv identifying
that part. For example:
fied on schematics as "U": b

b. Table 8-2, LIST OF MANUFA(
listing of manufacturers e
their Federal Supply Code for }
number. The FSCM numbe
in the parts lists as the
supplier) of the part.

¢. Table 8-3, MASTER PARTS LIST: This list has an
entry for each separate r art used in the
¥ EIF Part Number and

contain a part description plus the manufacturer's part
and FSCM number. This table is used with Table 8-4 to
completely identify a component part.

d. Table 8-4, REPLACEABLE PARTS LIST: This table
provides a detailed component parts listing for all PC

boards and assemblies where the parts or components
are field replaceable. NOTE: Certain assemblies cannot
be field repaired, but must be returned to EIP for ser-
vice. This table is arranged first by Assembly number

(A101, A102, etc.), then by the schematic reference
designator (if any) associated with the assembly. Parts
identical to those listed earlier for that assembly are
identified in the column headed "SAME". The EIP Part
Numbers refer to those referenced in Table 8-3.

8-4. TO ORDER REPLACEMENT PARTS:

a. Send order directly to EIP at the address shown

on the title page of this manual.

b. Specify the EIP Part Number, Reference Designa-
tor (if any), and a brief description of the part.

c. For parts not listed in the Parts List: Specify the
function, location, and description of the part required,
and the model and serial number of the counter.

TABLE 8-1

EEFERENCE DESIGNATORS AND ABBREVIATIONS

REFERENCE DESIGNATORS

A Assembly CER
B Battery CNTR
C Capacitor CNV
CR Diode COMP
DS Indicator (display) CONN
F Fuse DI
i Jack (receptacle) ELEG
K Relay FDTH
L Inductor FLTR
= Plug or PCB contacts FML
Q Transistor GP
R Resistor I1C
S Switch INCN
T Transformer IND
TP Test Point K
U Integrated Circuit LED
W Wire (cable) M
X Socket or Holder MF
Q1-3 QI through Q3 ML
Q1/2 Q1 and Q2 (matched

pair)

ABBREVIATIONS
Ceramic MP Mechanical Part
Counter MTCH PR  Matched Pair
Converter PC Printed Circuit
Composition PCB PC Board Assembly
Connector PF Picofarad
Diode PREC Precision
Electrolytic RSTR Resistor
Feedthrough S.A.T. Value or type selected
Filter during factory test.
Female Part may not be used.
General Purpose SW Switch
Integrated Circuit TANT Tantalum
Interconnection PCB TRIM Trimmer
Inductor UF Microfarad
Kilo ( x 1,000) UH Microhenry
Light-emitting diode VAR Variable
Meg (x 1,000,000) ww Wirewound
Metal Film XFMR Transformer
Male XSTR Transistor

8-1




FSCM MFR NAﬂE,ADUV:=:~ZIDC:3
01121 ALLEN-RRADLEY C esSO«MIL WAUXEE, 53204
02660 AMPHENOL CONNECTOR DIV « s BUNKER RAMO CORP. s BROADVIEWs TL 60153
04618 AMERICAN DAMCOR INCesPACLISPA 13301
04713 SEMICONDUCTOR DIVe s MOTCOROLA INCes PHOENIXsAZ 85008
05591 GENERAL RESISTANCE DIV es CHRONETICS INCaesMT o VERNONSNY 10550
06665 PRECISION MONOLITHICSsSANTA CLARA,CA 95050
07263 FAIRCHILD SEMICONDUCTCR » “OUNTAIN VIEW,CA 94040
09353 C AND K COMPONENTS INC. s WATERTOBN,MA 02172
11236 CTs OF BERNE INCe sBERNE o IN 25711
11532 TELEDYNE RELAYS,HAWTHORNESCA 90250
12436 GENERAL DYNAMICS CDRPaesSAN DIEGDsCA 92112
14099 SEMTECH CORP o s NEWBURY PARK ,CA 91320
14298 AMERICAN COMPONENTS INC..C:\S«:hCCKEN.PA 19428
14433 17T SEMICONDUCTOR DIV.OF ITT CORP s s W.PALM BEACH,FL 33401
20754 KMC SEMICONDUCTOR CORP .« +LONG VALLEY.NJ 07863
21793 DANA LABORATORIES INC.s IRVINE«CA S2664
23880 STANFORD APPLIED ENGINEE NCae3sSANTA CLARA,CA 95050
1 23936 PAMOTOR INC o s BURL INGAME » 10
26654 VARADYNE INDUSTRIES+SANTA CA,CA 90404
! 28480 HEWLETT-PACKARD COesPALD ALTO.CA ca304
| 32293 INTERSIL INCes CUPERTINOG.CA 35018
50522 ELECTRONIC SPECIAL PRODUCTS s MONSANT C COes CUPERTIND, CA 96014
56289 SPRAGUE ELECTRIC CO.sNORTH ADAMS . ¥A 01247
70903 BELDEN CORP & sCHICAGO IL s5062s
71279 CAMBRIDG THERMIONIC CORP. + CAMSRIDGE, MA 02138
71400 SUSSMAN MFG DIV es MCGRAW-ED ISON COesSTLOUISIMO 63107
71785 CINCH DIVes TRW ELECTRONIC COMPONENTS, ELK GROVE VILLAGE, IL 60007
72136 ELECTRO-MOTIVE MFGe CC.-I!LLIHA\TIC,CT 06226
72259 NYTRONICS INCe s PELHAM MANOR,NY 10803
72982 ERIE TECHNOLOGICAL PRODUCTS INC..ERIESPA 16312
73138 HELIPOT DI Ve s BECKMAN INSTQUIENTS-FULLERTDNsCA 92634
75915 LITTELFUSE INC e s DES PLAINES L €0016
76854 OAK MFG DI Ve sOAK ELECTROSN TICS CCRPesCRYSTAL LAKEs IL 60014
80031 MEPCO/ELECTRA INC « s MORRISTOWN,NJ 079690
80294 INSTRUMENT DI Ve s BOURNS INC <« s RIVERSIDELCA 92506
81349 MILITARY SPECIFICATION
82389 SWITCHCRAFT INCes CHICAGUS IL €0630
86797 ROGAN BROSeINCe s SKOKIESIL 580075
8140 CUTLER-HAMMER INCes LINCOLNSIL 62656
1637 DALE ELECTRONICS INCe s COLUMBUS « NE 68601
g1836 KINGS SELECTRONICS CO.,TUCKA“CE.NY 10707
g5275 VITRAMON INCes BRIDGEPORTSCT 06601
96341 MICROWAVE ASSOCIATEs.BuRL!NGTSw,-A 01801
gB8291 SEALECTRO.MAMARONECK.NV 1052s
¢9800 DELAVAN DIV es AMERICAN PRECISION INDUST e sEAST AURORA s NY 14052

wm
-

FOLLOWING MFRS DO NOT HAVE FSCHM NUMBER
0000A MOLEX INCO.LISLE.IL 60532
00008 STETTNER—THRUSHQCAZENCVIAyNY 1303S
0000C PLESSEY ELECTRD—QRODUCTS.L:S ANGELESCA 90066
0000L R=0HM CORPORATIDN'IRVIhEnCA S2684
| 0000X ANY MANUFACTURER OF THIS PRODUCT

TABLE 8-2. LIST OF MANUFACTURERS




EIP P/N ITEM DESCRIPTION MFR  MFR PART NUMBER
2010061 ASSYIFRNT END,CONVERTER EIP {PN DIO)
2030010-01 OSC+OVENIZED :5X10-9 Elp

2030010-02 OSC,0OVENIZED:1X10-9 ElP

2030010-03 OSCsOVENIZED:I5X10-10 EIP

2100002 CAPICHIP L001UF 20% SOV 9527S VJ1210A102MF
2100005 CAPICHIP 150PF 100V 26654 3BN100S1S51K
2150001 CAPICER .001UF 20% 1KV 56289 S5GA=-D10
2150003 CAPICER «+01UF 20% 100V 56289 TG-S10

2150005 CAPICER <002UF 20% 1KV 56289 SGA-D20
2150008 CAPICER .005UF 20% 100V 56289 TG=DS0

2150009 CAPICER <OSUF 20% 100V 56289 TG-S50

2150999 CAPICER-SELECT AT TEST 56289 TG-XXX

21€0002 CAPICER 1.0PF NPO 500V 72982 301000C0OK0109C
2160004 CAPICER 10PF NPU 500V 72982 301000C0OHO100C
2160005 CAPICER 12PF NPO S00V 72982 301000C0GO0O120C
2160006 CAPICER 15PF NPO SO0V 72982 301000C0OGC150J
2}60007 CAPICER 18PF NPO S00V 72982 301000C0G0180J
21€0008 CAP ICER 20 2PF NPO S00V 72982 301000C0J0229C
21€0010 CAPICER 24PF NPO 500V 72982 301000C0G0240J
2160013 CAPICER 4,.7PF NPO 500V 72982 301000C0OH0479C
2160015 CAPICER B8.2PF NPO SO0V 72982 301000C0OHO829C
2160016 CAPICER 20PF NPO S00V 72982 301000C0G0200J
2160993 CAPICER-SELECT AT TESTY 72982 301000COXOXXXX
2200001 CAPIELEC 1250UF SO0V 80031 39CSS0GL1251
2200010 CAPIELEC 8500UF 25V 80031 91S25HASS2
2200011 CAPIELEC 40000UF 1Sv 80031 91S15u8488
2200012 CAPIELEC 11000UF 15v 80031 39CS15JP113
2250001 CaAPIMICA 10PF 5X SO0V 7213¢ DM15CD100DO
2250002 CAPIMICA 100PF 5% 500V 72136 DM15CD101J0
2250003 CAPIMICA 1000PF 5% SO0V 72136 DM1SCD10240
2250008 CAPIMICA 150PF 5% 500V 72136 DMISCD1S1J0
2250006 CAPIMICA 1BOPF 5% 500V 72136 DM1SCD181J0
2250007 CAPIMICA 2.0PF25% SO0V 72136 DM1SCD2RODO
225000¢ CAPIMICA 200PF 5% 500V 72136 DM1SCD201J0
2250011 CTAPIMICA 220PF SX S00V 72136 OM15CD221 40
2250012 CAPIMICA 27PF 5% 500V 72136 DM1SCD270J0
2250014 CAPIMICA 33PF 5% 500V 72136 DM15CD33040
2250017 CAPIMICA 47PF 5% S00V 72136 DM1SCDaz704o
2250018 CAPIMICA 470PF 5% SO0V 72136 DM15CD471J40C
2250021 CAPIMICA S6PF 5X S00V 72136 DM]SCDS&0J0
2250025 CAPIMICA 68PF SX S00V 72136 DM1SCDEROJD
2250028 CAPIMICA 680PF 5% 500V 72136 DM1SCD&21 40
2250031 CaPIMICA 7. OPF10% 500V 72136 DM1SCD7ROKD
2250999 CAPIMICA-SELECT AT TEST 72136 DM1 SCDO XXX XD
2260001 CAPIMICA 1S0PF S% SO0V 72136 OM10CD151J0
2300003 CAPITANT L1SUF 35V 14433 TAG20-0.15,/35-50
2300008 CAPITANT 1.0UF 35V 14433 TAG20-1.0/35-%0
2300010 CAPITANT 110UF 16V 14433 TAG20-10/16-50
2300015 CAPITANT 33UF 10V 14433 TAG20-33/10-50
23200017 CAPITANT 47UF 643V 14433 TAG20-47/6.3-50
2300020 CAPITANT 10UF 35V 14433 TAG20-.10/35-50
2300021 CAPITANT 4.7UF 20% 16V 14433 TAG20-4.7/16
2300022 CAPITANT 22UF 20% 20V 14433 TAG20-22/20-20
23200023 CAPITANT 33UF 20% 20V 14433 TAG20-33/20
2300025 CAPITANT 47UF 20% 16V 14433 TAG20-27/1&8-20
2350001 CAPITRIM 2-8PF 250V 0000B 10S-T-22-2/2
2350002 CAPITRIM S<5-18PF 250V 0000B 10S-T-22-5,5/18
2350003 CAPITRIM 8-25PF 250V 0000B 10S-T-22-8/25
2350017 CAP,FDTHIRF FILTER,SKPF 04618 859556~-1
2350022 CAPITRINM S«5-18PF 250V 00008 10S-T-24-5.5/713
2350024 CAPIFLM™ L039UF 10% 100V 56289 225P39391wD3
2610010 CONNZI JACK sBLKHD,RECPT o8291 S$1-045-0000
2610017 CONNIPLUGSPC RCPT,STR 98291 52-052-0000C
2610018 CONNIJACK sPC RCPT4STR 98291 51-051-0000
2610024 CONNIBNC,BLKHD,TR5 FNSH 91836 KC=-79-35
2620006 CONNIPC WAFER 6PIN ML 0000A 0c-18-5061
2620012 CONNIPC WAFER OPIN, ML 0000A 09-18-5091
2620014 CONNIPC WAFER 4PIN, ML 00OO0A 0S—-€0-104a1
2620016 CONNIPC WAFER, 6PINy ML 0000A 09-60-1061
2620018 CONN:IPC EDGE 18PIN 04618 1-583407-8
2620019 CONNIPC EDGE 8PIN 04618 583407-93
2620027 JACKIPC .080 PIN FML 71279 3398-01-03
26200239 CONNIPC RT ANo,3PIN, ML 0000A 09-66-1031
2620030 CONNZIPC RT ANs4PIN, ML O0O0O0OA 09-£6-1041
2620042 CONNIPC WAFER, 9PINs, ML 0000A 09-60-1031
2620044 CONNIPC WAFER,12PINs ML 0O0OOA 0S-€0-1121
2620047 CONNIPC WAFERs 5PINs ML 000OOA 09-60-1051
2630002 SOCKET: 16 PINSNYLON 0000A A-34397-15
2630003 SOCKET: 14 PINSNYLON 0000A A-440T7-14
26320009 SOCKET: 14 PIN 1IC 71785 14-N=-DIP
2640004 CONN SOPIN 02660 S7=-40500
2640005 RECEPTACLE 82389 EAC-301
2700827 OIDDE: 6.2V ZENER 04713 1NB27

2704001 DIODE: RECT 04713 i1N&OO1

2704154 DIODE: GEN PURP 07263 IN&15Ss

2704370 DIODE: 2.4V ZENER 04713 1N4370

2704757 DIODE: S1V ZENER 04713 IN&a757

2705227 DIGDE: 3.6V ZENER 04713 1NS5227

2705230 DIODE: 4.7V ZENER 04713 INS5230

2705231 DIBDE: 5,1V ZENER 04713 1NS5231

2705234 DICDE: 6.2V ZENER 04713 1INS234

2705237 DIODE: Be.2V ZENER 04713 1N5237

2705711 DIODE:HOT CARRIER 28480 INS711

2710004 DIODE: HOT CARR 07263 FH1100

2710006 DIGDE: HOT CARR 28480 S082-2800

TABLE 8-3. MASTER PARTS LIST 8-3




EIP P/N

2710012
2710013
2710014
27100156
2710019
2710022
2710028
2710029
2710031
2710033
2720963
- 2135235
4 2800004
2800008
1 2800014
3000937
3007400
| 3007401
- 3007402
3007404
3007405
32007408
3007411
3007420
3007427
3007432
3007442
3007447
3007454
3007473
3007475
2007476
. 3007490
| 3007493
3008097
i 3008601
301061¢
3010637
3011039
3011408
3014046
3035009
3040001
3040304
3040305
3040417
3040555
3040741
3041458
3041741
3043049
3043130
3072506
3074123
3074153
3074155
3074157
3074176
2074192
3074196
3074393
3090002
2110105
3110131
3110138
3112000
3510001
3510003
3510004
310005
3510007
3510008
3510010
3510011
3520007
3900003

4000XXX
4000999
401 0XXX
4010591
4010596
4010999
4020XXX
4051002
401332
4052003
4053922
40545992
4057151
4057500
40€1101
4061472
4062152

ITEM DESCRIPTION

DIODEIVOLT VAR CaP

DIOOE:LO LKGE-DUAL

OIODEMTCH PRIFH1100

DIDDE: HOT CARRIER

BRDG RECT

DIODE: PIN

BRDG RECT

BRIDE RECT

DIODE, GRADED:IINSE
DIOQDE: = Swl
DIODE:
DIGDE:
C : NUME

LAMP,LE

GREEN

LAMPILED.YEL DIFFUSED
IC:HEX INVERTER

mimn

ICIHEX INVERTER
C:QUADC 2IN2 AaAND
TRI 3INS AND
DUAL &INF NAND
TRIPLE 3INP NCR
QUAD 2INP OR G
BCD/DEC DECO
BCD/7SEG DEC
4WIDE 2INP ACI GaTC
DUAL J-K F/F
SQUAD LATCH
:DUAL J=-K F/F
:DECADE COUNTE

T4RIT BINARY COUNTER
HEX BUFFER

RETRIG ONE SHOT

UHF COUNTER-DIVIDE/S
UHF B8CD DEC CNT=
QUAD TRANSLATCE
8-BIT D/A CONVERIER
PHASE/FREQ DETECTOR
P CHAN MOS DIVISER
OP AMPL,HI SLEwW RATE
VOLT REG

VOLTY REG

BROAD BAND AMPL
TIMERSLINEAR

0P AMPL

S0P AMPL

S0P AMPL,HI SLEw
s DUAL/DIFF AMPL
0P AMPL: COS/M0OS
:DUAL COMPARATOR
STTL/MONCSTABLE Wy
DUAL 4/1 MULTIPLEXR
DUAL 2/4LINE DECOTDR
QUAD 2INP MULTIPLEXR
PRESET DEC COUNTER
DUAL CLOCK ®/CLEz2R
PST DECADE COUNTER
DUAL 4-BIT BIN CNTR
QUAD 2INP AND GATE
TRI OR GATE

DUAL D F/F
BI-QUINARY COUNTER
DIGITAL MIXER/TRANS

[N
M@y ™ »

- MM

oo |

»
-

4006 80 60 09 00 60 60 b6

OONOOOON

.

©8 46 8066 04 0 56 50 06 00 60 6V 80 o8

m

RAT

UCTOR:
UCTOR:
DUCTOR:
DUCTOR:

O 48 0680086 00 86 0000 65060 068e0

Bt o ok D ok Gl Dond ot Bt ot B P et PG 1l g R e B P g Dk D g B g B Pd Bt B D o D g g od g B8 g o o Bnd B i g PR g g Bl g
ZZZZOOOOOOOOOOOCOOOOOONOADONDANOOO0OCO0ND

Z
o
&
O
-
()
i)
.

INDUCTOR:
INDUCTOR:
INDUCTOR:
INDUCTOR?
RELAYISIGN

RSTRICOmMP
RSTRICOMP-
RSTR:COMP
RSTR:COMP
RSTRICOMP
RSTR:COMP—
RSTRICOMP
RSTRIPREC
KSTRIPREC
RSTRIPREC
RSTRIPREC
RSTRIPREC
RSTRIPREC
RSTRIPREC
RSTRIPREC
RSTRIPREC
RSTRIPREC

TABLE 8-3.

0 1UH
10U~
Qe 22U
2 <2UH
33UH
0+ 1SUH
1.2UH
0+ 12U
100 U4
AL s DPDT
SX TOL, 1/8%
SLECT AT TEST
SX TOL, 174w
Se.1 OHMS SX
S«6& OHMS SX
SLELCT AT TEST
SX TOL, 1/72¥
10K OHEM 1%
13.3K 041X
200K CH™ 1X
39.5K OHN 1
A0 .,OK CHM™ i
715K OHM 1
750 OHM 1
le1K OHM 1
14.7K OHM 1
215K CHM 1

MFR

04713
32293
EIP
28480
14099
96341
04713
04713
ElipP
20754
04713
04713
28480
50522
50522
0000X
0000X
0000X
0000X
0000OX
0000X
0000X
000C0X
0000 X
0000X
000X
0C00X
0000X
0000X
0000X
000X
0000X
000X
0000X
0000X
0000X
0000C
go00C
0000X
0000X
0000X
0000X
06€65
000X
C000X
0000X
0000X
Cc000X
0000X
0000X
0000X
0000X
000X
0000X
0000X
C000X
000CX
0000X
o000X
0000X
000X
0000X
0000X
0000X
0000X
000X
72259
72259
72259
72259
9$800
g980¢C
29800
72259
29800
11532
81349
81349
81349
81349
31349
8134¢
8132495
81349
81349
81349
81349
81346
81349
81 349
81349
81346
81349

MFR PART NUMBER

MV109
0X100
2710004
5082-2835
SBMB1
MA47110
MDA990~1
MDA970-1
2730960
G00010C
1NQE3A
IN52358
£082-7730
MV5253
MV5353
937N

7400N
7401N
T7402N
7404N
7405N
7408N
7411N
7420N
T427N
7432N
7442N
T447N
T454N

747 3N
T4T7SN
7476N
7490N
7T493N
8097N
8601N
SP861é€8
SP8637B
1039P
1a08Le€
4044P
SO009N
0P-01CJ
304

305

417

S55V

741CN
1458P1
1741S5CP1
30497
31308
72506N
74123N
74183N
74155N
T74157N
T74176N
74192N
74196N
74393P
74HO8N
10105L
10131L
10138P
12000P
DD=-0.10
DD-1.00
DD=-0.22
00~2.20
1025-08
1025-00
1025-22
DD-0.12
1537-76
T12-12
RCOSGFXXXJ
RCOSGF XXX J
RCO7GFXXXJ
RCO7GFSRL1Y
RCO7GFSR6J
RCO7GF XXX J
RC20GFXXXJ
RNS55C1002F
RN55C1 332F
RNSSC 2003F
RN55C3922F
RNS55C4992F
RNSSC7161F
RNS5C7500F
RNS5D1101F
RN55D1472F
RN55D2152F

MASTER PARTS LIST



HE B B B BN

EIP P/N

40€2261
40€2431
4062871
4065621
4065751
4068661
4101003
4102003
4104003
4108002
4110003

4140020
4140031
4140032
4140033
414003s
4140035
4140033
4150XXx
41503999
4250001
4250003
42350005S
42350008
4250008
4250009
4250933
4260001
4280003
4290001
42<Q002
4500007
4500008
4510001
4510005
451000

4520 Jvé
4530068
4540002
4703563
4704124
4704125
4704258
4704501
4708215
470435353
4705983
47053839
4710002
4710003
4710007
4710009

$440002

lll

M DESCRIPTION

PREC 2.26K QOHM
PREC 2,43K OHM

: 287K OHM
PREC 5.62K OHM
PREC 576K OHM
SPREC 8, 66K OHM
IPREC 100K OHM .
PREC 200K OHM.25%
PREC 400K OHM 5%
PREC 80K OHM 1%
+ S OHM 1% 7w
0.5 OHM 3% 2w
% 0.15 OHM 3% Sw
FLM S,6 OHM 5%
FLM 8,2 OHM 5%
FLM 1.24MEG 1%
FLM 2.4GMEG 1%
FLM 4 .99MEG 1%
FLM 10.0MEG 1%
MET OX,100PPM,1/4wW
w.HTGx-SLECT AT TEST
RIPREC 8K OHM +01%
RIPREC 10K OHM +,01%
RIPREC 20K OHM.025%
PREC 40K OHM ,05%
TRIPREC 3K OHM e1%
STRIPREC 8K OHM 1%
<:T~ PREC 3.7K 0OHM o 1%
MET OX2100PPM,1/8W
s TQ'NTOX-SLECT AT TEST
STRIVAR CER 100 OHM
sSTa: VAR CER 1K OHM
XSTRIVAR CER 5K OHM
ZSTG:VAP CER 10K CHM
=STRIVAR CER 100K OMM
STRIVAR CER 500 OHM
ESTRIVAR-SELECT AT TEST
STRIVAR CER 10K OHM
ESTRIVAR Ww S00 OHM
SSTRIVAR 250K/SPDT Sw
SSTEIVAR 250K/SPDT, WPRF
SEITCHIP/B+8=STATN (D)
=ITCH:IP/B (PWR IND)
-'YPH'TOG-SPOTyIZOV'SA
SEITCHITOGSSPDT 3125V,e5A
<¢ITCH TOGsSPDT,125V1 0A
S¥ISLD,2=-DPDT (PWR CHG)
S#ITCHILEVER (BAND SEL)

0 L0
IR

0

0

m

(o]
b et b b Pub s pud
28 3¢ 32 0 2€ 22

Vnmbowwhuwwnnnm

el e o B e B L B R B BT

o

w
&

O T YR IR TR 1)

NO0ONNEX &

=
=
R
2
R
Q
R
R
=
R
TR
2
R
R
=3
R
=

LXEXXQ
A 442

444#*44%4%4

TOAD OOV LD LoD D DurnLoanonnm

)X
mhwnmhunnnyhnmuhpw

0
W
-

NI'Y’H‘THUMBUHEEL' BCD
XSTR:I NPN

XSTR: NPN GP
XSTRI PNP GP
XSTR: PNP RF
XST2I NPN

XSTRI N-CHAN JFET
STR:I PNP RF
XSTRI NPN PWR
XST=I NPN PWR
XSTEI PNP  PWR
XSTR: NPN PWR
XSTRI NPN PWR

XSTR: PNP
XSTR:Z PNP RF
XSTRIGRADED 2NS5179-RED
XSTRIGRADED 2N5179-YEL
XSTRIGRADED 2N5179-GRN
ESTRIMTCH PRy2NS179=RED
XSTRIMTCH PR,2NS179-YEL
XSTRINPN RF SWw
XSTR:I PNP AMPL
XSTR:I PNP AMPL
XSTRI NPN RF
TRANSFORMER s POWER
TRANSFORMER , POWER
FANJAXTAL,L,115VAC
=JSE HOLDER
TILT BAIL
KNOBIRND W/ INSERT +51D
KZYsPOLARIZING,PCB CONN
FUSE: a750A+SBs3AGs 250V
FUSE:Z 1.5A+5B+s3AG»250V
NOBILEVER SWITCH
COVERSENCL: TOP
COVER,ENCL: BOTTOM
PAD,RUBSBERIENCL FOOT
GUIDE, PCB
LINE CORD SETs 3=-COND

MFR

81349
81349
81349
81349
31349
81349
14298
14298
14298

70903

MFR PART NUMBER

RN55D2261F
RNSSD2431F
RNSSD2871F
RN55D5621F
RNSSDS761F
RN55D8661F
AMES5-C3-10038
AMESS~-C3-2003C
AMESS5-C1-4003D
AMESS-C3-80028
T7(10PPM)
RS-28

RS-5
R25-5+6-5%~1/74W
R25-8¢2-5%~1/4W
CC1244F
CC2494F
CC4994F
CC100SF

Ca/2% 7OHMS

C4/ 2%/ XXX

TYPE 4sS8p1S8
TYPE 4S8P1S8
TYPE 458P1S8
TYPE 4S8P1S8
TYPE 4S8P1S8
TYPE 4s8pP1S8
TYPE 458pP1s8
C3/2%X/0HMS
C3/72% /XXX
72XWR 100

T72XWR 1K
T72X¥R 5K

72XWR 10K
72XWR100K
72XWRS500

T2XWR XXX
3059J-1-103M
89PR-500
EF8078/RVF45S
4P1793RVF-WS321
SRCE CONT DWG
SRCE CCONT OwG
7101H
SF1SFX191
SFIWCY191
47227LFE
555462723~-184EA1
200048

2N3563

2N4 124

2N4 126

2N4 258

2N4401

2N4416

2N4959

2N5683

2NS989

MJE370

MJES20

MJUE371

MJE3S50

MPS-H81
4705179
4708179
4705179
4710011
4710012
MMT32960
MPS-{_ 51
MPS=-DSS
2N3866(MOT)
SRCE CONT DWwG
SPEC CONT DWG
8500

348877

4E3458
RBS67~-0ML « 25SHFT
530030~1
MDL~-3/4A
MDX—-1=-1/72
3-4464-201
453453

453454

M/F 15660004
SRCE CONT DWG
172%0

TABLE 8-3. MASTER PARTS LIST
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’ ula U3 C3 C1 C12-14 C6

ASSY A1 COMPONENTS Uis 3074176 Cu 2300015 C15 C1
(BASIC COUNTER) U1s U4 C5-6 ci C16 o
u17 3007454 C7 2300010
REF EIP P/N u1s 3007400 Cs C1 CR1-5 2704154
u19 U3 c9 cu
B1(FAN) 5000012 u20 uUis C10 C1 Q1-3 4704126
F1(115V) 5000101 u21 3007405 Qu 4704124
F1(230V) 5000079 U22 3007447 CR1-8 2705711 Q5 Q1
J1(PWR RECPT) 2640005 U23-2& 3007476 CR9 2704154 Q6-7 Qu
J2 (OPT 09) 2640004 Q8-9 Q1
J3(OPT 01,06,07) 2640004 J1-2 2630003 Q10-15 Q4
J4(10 MHz) 2610024 Q16-18 Q1
IAT1=112 2610024 Q1-3 4710012 Q19 Qu
4113 (P/O A206) Qu 4704124
SMPL RT KNOB 5000056 PCB ASSY A102 Q5 4704126 R1-3 4010222
TILT BAIL 5000055 COUNT CHAIN 2 Q6 Q1 R4-6 4010151
TOP COVER 5210023 P/N: 2020034 Q7 Qs R7-9 4010102
BTM COVER 5210024 Q8 4710003 R10 R1
MTG FOOT 5220002 REF SAME EIPP/N R11 4010681
AC PWR CORD 5440002 R1 4010131 R12 R1
S1(POWER) 4500008 Cci 2300015 R2 4010361 R13 R7
S2(BAND SEL) 4530008 C2-a 2150003 R3 4010200 R14 Ru4
S102(115/230) 14520006 R 4010221 R15 R1
S103 (INT/EXT) 14510001 J1-5 2630003 R5 4010121 R16 4010473
T1(PWR XFMR) 4900004 R6 4010431 17 R1
XF1 (FUSE HLDR) 5000052 R1 4010222 R7 4010301 R18 4010272
=2 4010122 RS 4010102 R19-20 R
o e R9 4010222 R21 R18
PCB ASSY A101 g Ll d R10-12 RS ez AG1080-
COUNT CHAIN 1 g R13 RS R23 R18
P/N: 2020036 e L R14 RS R24 4010104
R21-23  R2 R15 4010330 R25-26  RI
N R16 43010332 R27 4010101
pactiiat e~ Ui-2 3007447 R17 RS R28 4010562
C1 2150003 3 3007405 R18 4010471 R29 R27
C2 2300015 Us 3074176 R19 4010391 R30 R22
C3-4 c1 e 3007475 R20 4250009 R31 4010561
Cs 2250011 - ‘ 3074153 R21 4010821 R32-33 R7
C6-10 c1 i i R22 R8 R34 R28
C11-12 C5 e iy R35 R7
U9 Us U1 3007405 R36 R11
11 2630003 wdoe 5 U2 3074196 R37 R1
=l 2 us-5 3074176 R38 R28
R1-6 5010332 Ut2 = ue 3007442 R39 R22
R7 4010391 i ;""3 U7-10 3007475 R40 R28
R8-11 4010122 I"‘ & “6 U1 3007427 R41 R22
R12 4010222 e ks u12 3007454 R42-43  R28
R13-14 RS s "’3 U13-14 3074153 R4y R22
R15-21 4010101 o o RU45 R28
R22 R7 Al e Ru46 R22
uis us PCB ASSY A104 R47-48  R28
U1 3007490 uzo - 3007432 CONTROL 2 R49-51  R7
U2 3007493 uz us P/N: 2020010 R52 R11
us 3007402 R53 R22
m 3007404 REF  SAME EIP P/N R54 R31
Us U1 R55 R7
U6 Ut PCB ASSY A103 ci 2150003 R56 4010332
U7 U3 COUNT CHAIN 3 €2-3 2300015 R57-58 R1
us Ul P/N: 2020051 Ch c1 R59-60  R7
U9 U1 5 cs 2300010 R61-62  R22
u1o 3007401 REF  SAME EIPP/N C6 2150001 R63 R28
U1 3007411 c7 2300017 R64 R1
u13 3007408 2 2150999 Gltle
TABLE 8-4. REPLACEABLE PARTS LIST 8-7



U1 3007404 R23 R20 R14 R1

U2 3007405 R24-25 4010391 PCB ASSY A106 R15 R12
us3 3007408 R26 15010103 R16 R13
HIGH FREQUENCY
Ul U1 R27 Ra Bh Sezoons R17 y
us 3007432 R28 R24 R18 1
U6 3008601 R29 R20 . R19 R1
u7 3007400 R30-31 R18 BEF AN, EIREH R20 R12
us usé R32 2010222 75 R21 R13
u9 u2 R33 R20 é,-i ;?ggg;g R22 I
j R34 R2& N R23 4
1 s Cs 2250001
. R3S . Cs 2300010 R24 |
PCB ASSY A105 R36 R16 g - R25 y
CONTROL 1 R37 R18 i S1EGG R26 y
. P/N: 2020009 R38 R20 B o3 R27 L
g R39 R18 42 — R28 R18
REF  SAME EIP P/N R40 R20 o 3 R29 L
R41-42  R18 i . R30 L
ci-2 2150003 R43 R20 — o R31 R18
C3 2300010 R4l R15 . o R32 R30
Cu-6 G R45 R16 ey e R33 L
c7 2250001 RU46 R20 = &y R34 R26
cs-11 C1 R47-49  R32 e o R35 L
c12 c7 R50 R26 . SaERHA R36 R18
c13 2300015 R51-52  R32 S o R37 L
! Cly ot R53 R15 - - R38 L
! 15 C1 R54 R20 e - R39 R17
Ci6 C7 R55 R18 o= R40 L
Ci7-18 C1 R56-57  R32 LER R41 R37
C19 c3 R58 4010472 S L Ru42 R18
C20 C1 = 27?“15“ R43 L
c21 c3 U1 3008601 :;: i 4710055 Rul L
C22 Ci U2 3007490 ER- 2705234 R45 L
c23 c13 U3 3007202 o CR R46 R35
cau C1 n 3110105 . CRE R47 L
C25 C3 us 3090002 B e R4S (NOT L
Us 3007404 R R R49-51 L
J1 2630003 u7 U2 s CR1 R52 1
us 3011039 Y chs R53 Ru9
Q1 4704258 U9 U2 ‘ RS54 R22
Q2/u 4710014 u10 3110131 e
Q3 Q1 Ut us ~iniy ;2;388? u1-2
Qb Q2 u12 3074155 = = U3
Q5 4704126 u13 3007432 =
Q6-7 4704124 3::_16 e 3007400 s (P/O PCB)
R1 5010153 31; B? E 4704124
. 4fnde] u19 3035009 e peilen L
R3 4010680 U20 U6 Q3 J 4704959
R4 4010561 U21 U3 o5-5 4710017
RS 4010101 u22 3007476 e gL
R6 4010271 Qs 14710013 PCB ASSY A107
R7 14010331 POWER SUPPLY
RS 4010151 R1 4010510 P/N: 2020077
R9-11 4010471 R2 4130102
R12 R7 R3 4130120 REF  SAME |
R13 RS Rsg 4010221
R14 R7 R5 R3 C1
R15 4010821 R8 4010392 C2
R16 4010122 R7 4010202 c3
R17 4010182 R8 4010331 cu C2
R18-19 4010102 RS R2 C5
R20 4010332 R10-11 4010102 ol @2
R21 R15 R12 4010302 C7
R22 R16 R13 14010272
8-8 TABLE 8-4. REPLACEABLE PARTS LIST




Cs8

C9

c10
C11
C12
C13
Cily
C15
Cile6
Ci17

CR1-4
CR5
CR6
CR7-8
CR9
CR10-11
CR12

J1

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10

H N AN

’

il N

R1

R2

R3

Ry

R5

R6

R7

RS

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32

- @

. E—— P . |

| R

C2

(€]
€2
C10
C11
G2

CR1

CR1
CR9

Q1

Q1
Q2
Q5
Q1
Q2

R3

R1

R7

Ry

R1

R19

R22
R7
R22

2300025

2300008
2150001

2200012

2704001
2710028
2710029

2720963

2620006

4710002
4705983

4705982
4704126

4010680
4130240
4130821
4110012

4061472
4250009
4062261
4020430

4130200
4130101
4110013
4065621

4062871
4130123

4130911
4065761
4250003
4062431

4010101
4010102
4130512
4110004

4010911

o
w W W
o o

wr

Ui-2 3040305
Us-= 3040304

REF SAME EIPP/N
C1-21 2150003
1-3 2704154
J1 2630003
12 2620029

J3 2620012
J= 2620030

=

1-= 4703563
4704258
4710011

I o

VD
{ 2o WY oo I o |
AN e

w

w

/.)/)A);u););l;»;);n;);)
fon

QRPORLRLLALAL

w

4010822
4010392
4010391
4010681
4010202

LS |

A

A

I & U
"

4010222
4010751

w oo

A A
w

4010181
4010270
4010301
4010100

"
W w

4

L on oy

4010432

A V0000 AN 0 0 000 A

A

4010561

By
1

4010112
4010591
4130103
4130202
4130621
4130999
R27 4130431

‘O W o

J

A 000 000 0
NN NNNN S
(=)} T8 W

|

[

[ 8]

R28 R7

R29 4010512
R30 R1

R31 4010362
R32 4010621
R33 4010361
R34 4010431
R35 4130911
R36 R7

R37 R14

R38 R1

R39 R16

R40 R4

R41 R18

R42 R14

R43 R20

R4y-45 R21

R46 4010999
Ut 3007401
PCB ASSY A109
PRESCALER

P/N: 2020019

REF SAME EIP P/N
€1 2100005
€2=5 2100002
C6-7 2250007
C8-10 C2

Cn 2300015
C12 C2

C13-16 2150003
C17 C2

C18-21 c13

C22-23 €11

C24-25 C13

C26-27 2300010
CR1-4 2710016
J1 2610018
L1 3510008
P1 2040012
Q1 4710002
Q2 4704124
Q3 4710003
Q4 4710010
Q5/7 4710015
Q6 Q2

Q7 Q5

Qs Q2

Q9-12 4704126
R1 4010221
R2 4010240
R3 R1

TABLE 8-4. REPLACEABLE PARTS LIST

Ry

4010391

R5-6 4000151
R7 4000510
R8 4010184
R9-10 4150390
R11 4010100
R12 4010102
R13 4010681
R14 R8
R15-16 4051002
R17 4010472
R18 4010332
R19 4010224
R20 4010562
R21-22 4010152
R23 4010122
R24 4000999
R25-26 4000220
R27 R12
R28 4010999
R29 40101701
R30 R12
R31-32 R13
R33 4010103
R34 4010222
R35 R1
R36 4010331
R37 R12
R38-39 R21
R40 R33
R41 4250003
R42 R18
R43 R12
R4y R33
R45 R20
Ru6 4010243
R47 R33
Ru4g 4010999
U1 3040417
U2 3010616
Us-y4 3040741
PCB ASSY A110
DISPLAY
P/N: 2020004
REF SAME EIP P/N
DS1=T1 2800004
DS12 2800008
DS13=15 2800014
J1=2 2040001
Bi 2040013
Q1-7 4710019
R1 4010471
R2 4010122
R3 R1
R4 R2

8-9




R5 R1

R6 R2

R7 R1

R8 R2

R9 4010331
R10 R2

R11 4010681
R12 R2

R13 R11

R14 R9

R15 R2

PCB ASSY A111
PREAMPLIFIER

P/N: 2020046

REF SAME EIP P/N
G1 2250018
c2 2150003
C3 2250012
Cy 2300017
C5 2300010
Cé6 Cc2

€7 2300022
C8-9 2300015
Ci1o=11 G2

Ci2 2160013
CR1 2735235
CR2-5 2704154
CR6-9 2710016
CR10 CR2

CR11 2710031
EL1-3 2350017
J1 2620027
)2 2610018
K1 3900003
L1-3 (P/0 PCB)

Q1 4704126
Q2 4704416
Q3 4710012
Q4 4710010
R1 4010510
R2 4020510
R3 4000105
R4 4010911
R5 4010821
R6 4010105
R7 4010512
R8 4010682
R9 4010100
R10 4010472
R11 4010470
R12 4010181
R13 4010121
R14 R5

4010182

R17
R18
R19
R20
R21

R22-23

R24
R25
R26
R27

R28-29

R30

u1

4130102
4130120
4010221
R18
401033
R17
R22

ASSY A116
P/N: 2030002

(NO REPLACEABLE
COMPONENTS)

ASSY A2 COMPONENTS
[CONVERTER TRAY)

PCB ASSY A113
CNTR INTERCONNECT
P/N: 2020069

REF

C1
€2

CR1-3
CR4-5
CR6

J1

J2

J3

Ju

J5

J6
J7-8
J9-10
Jii

Q1

R1/S9
R2

R3
R4-5
R6
R7-8
R9

R10-13

R14
R15
R16

R17-29

S1-8

SAME

TABLE 8-4.

EIP P/N

2250011
2300015

270415%
2710002
2710016

(NOT USED)
262001%
26200484
2620047
2620016

Ju

2630008

Ju
J7

470412%8

4290001
(NOT USED)

4010151
(NOT USED)

4010750

4010222

4010472
(NOT USED)
R6

4010332
R10

4010242

4500007

]

A
(=]

T

|
wr

oy WN

) WD 0

)

N RN

[t

Mo W

!

-1

‘oG

W

|
w
w

£

| |
ur
- 00

[=2]

(s ]9 [ o b el oo D IS o 1 o 0o D i 1 i 8 o o o ) s I s s i B e 0 e B e D B M o 0 e s 18 e e B o B s Vs e B s K il B e M s o s e D

2
J
2
3
o

N W S

PCB ASSY A201
SOURCE/AMPLIFIER
N: 2020091

SAME

c1

C1

&

C1

C1
C22
Cc1
C1

C16
C17
ci18
Sl

c1
C40
cu1
Ci
€39
Ci
Cu0
Ccu1
cl

€39
Ci

REPLACEABLE PARTS LIST

C63
C64-66
C67
C68
C69-80

CR1
CR2
CR3
CR4
CR5
CR6-11

FL1-4

J1-3

L1-2

L3
L4

L5-6

L8-9

L10
151t
L12
13

L14-15

L16
L17

L18-21

15272
L23

L24-33

Q1-=2

Q3
Q5

Q6-7

Q8
Q9

Q10

Q11
Q12

Q13-14
Q15-16

Q17

Q18-21

Q22

R1
R2
R3
R4
R5
R6
R7
R8

R9-11

R12
R13

215
ci
225
(NOT USE
Gl
271
270
271
CR2
CR1
CR2
235
261
(NOT USE
352
351
(P/O PCB
L4
(P/O PCB
351
351
L4
(P/O PCB
L10
Ly
(P/O PCB
L10
351
Ly
L10
204
470
471
471
Q3
470
Q3
Qu
470
471
Q6
Q3
472
471
Q10
Q1
401
401
413
413
413
413
R4
R3
401
401
401



R14
R15
R16
R17-18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31

R32
R33
R34
R35
R36
R37
R38
R39
Ru40
Ru41
R42
R43
Ryy
R45
Ru6
Ru7
R48
R149
R50
R51
R52
R53
R54
R55
R56
R57-58
R59
R60
R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R71
R72-78
R79
R80-81

Ut
u2
U3
u4-5

xlll' élll' JIIII ;llll llll X tllll 2]"' 41]"' 4"" ]III

4130241
4130182
4130122
4130622
4130562
4130912
4130302

R16
4130821
4130102
4010102
4010472
4130511
4130221

R27

R15

R28
4130332
4130243
4010243

R33

R24
4130113
4010393
4130201

R24

R20

R21

R16

R23

R24

R4

R21

R39
4130300
4130999

R17

R24

R33

(NOT USED)
4010561

R2

R17

R24
4130223

R24
4130103

R37

R23
4130272
4010272
4130472
4130391

R32
4010101
4010103

R70
4130471
4130222
3112000
3110138
3014044
3040741

PCB ASSY A202

CONV CONTROL 2

n

A
W | &y oWl m
5]

M 2
w

S REH R0 OO0 00 O
Lo g b f e |

[

£33 00 £ ()
00 0 0 0
(™

I

|
)
A
(]

A QLD LD

)
o

D000 0 0
W M X

| en Wy b

A

X

O W

A0
\
w

A 200 0 0 00 0N

f

NN NN

A0

~S oY

o]
|5 I O I N )

© W
A
pibey

A0 0 0 0 0 ;
W W Www W w
v e WN

R1

TABLE 8-4.

EIP P/N

2150003
2150008
2150001
2300020

2300008

2300010
2250003

2300015

2700827
2704154
2704757
2704001

2630003

4704401
4704124
4710018
4704126

4010272
4010826
4010396
4010206
4120018
4120017
4120016
4120015
4052003
4250006

4104003
4010103

4102003

4101003

4108002

4140033

4010123

4140032
4010203

R36
R37
R38
R39
R40-141
R42
R43
R4y
R45
R46
R47-148
R49-57
R58-66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77-78
R79-80
R81
R82
R83-85
R86
R87-88
R89
R90-92
R93
R94-95
R96-97
R98
R99
R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112-121

U1
u2-3
ud
U5-6
u7-9
u1o
uti
u12
u13
U14-15
u1e

u1z

R19

R31

R68

R34

R49

R49

R58

R58

R58

R19

R103

R104

R58

R101
R19

uUs

u2

u1to

4140031
4010122
4140030
4057500
4140035
4130182
4130112

4010332

4010564
4250005
4130203
4010152
4740034
4140039
4280009
4054992
4250003
4053922

4110003
4010162
4010391
4010102
4010684
4250999
4250999
4130999
4130999

4010752
4010473

4010472

4130822

4130242

4051332

4010202

4130999

3074393
3041458
3007400

3007404

3074176
3007442

3007402
3008097

3040555

REPLACEABLE PARTS LIST

PCB ASSY A203

CONV CONTROL 1

P/N: 2020066

REF SAME EIP P/N
C1 2150001
c2 2160010
C3-9 Ci
C10=11 2150003
Ci12 C1
Ci3 2150005
Cly 2250018
Ci5 ci10
Cie6 2350024
C17 2250021
Cc18 C10
C19 2300008
C20 C10
C21 2300021
c22 2300023
C23 c10
C24-28 (&
C29-30 2250006
C31 2160007
C32 2160005
C33-34 Cil
C35-36 C10
C37 2250026
C38 2150009
C39 2300003
Cua0 ci9
Cu1 2250025
Cu2 €19
C43-44 C10
C45 2300010
Cu6 C10
Cu7 €22
Cu8-49 C10
C50 c22
C51=52 C10
C53 C45
C54-56 C10
CR1 2704154
CR2/3 2710014
CRy CR1
CR5 2710013
CR6 2705231
CR7 2705227
CR8 2705237
CR9 CR1
CR10/11 CR2/3
151 3510003
L2 (P/0 PCB)
L3 3510001
L4-5 (P/O PCB)
L6 3510004
L7=8 (P/O PCB)
P1 (P/0O PCB) -
P2 2040010
P3 2040011
P4 P2

8= 1,

,
‘
|
t



Q1 4710012 R62 R13 C23 R8 401022
Q2 4710010 R63 R53 C2 R9 41309¢%
Q3 4710017 R64 4250001 C5 R10 R3
‘ Qu Q1 R65-66  R15 c2 R11 Ry
| Qs u704124 R67 4010912 C5 R12 R5
i Q6 Q1 R68 4010822 G2 R13 R6
R69 R21 C5 R14 R7
R1 4010151 R70 5010303 C2 R15 R9
i R2 4010272 R71 R8 C5 R16 R3
1 R3 4010101 R72-73 R28 €23 R17 R4
( R4 4010511 R74-75 8057151 c2 R18 R5
| R5 4010270 R76 R33 2300010 R19 413010
R6 4010222 R77 2010133 2160015 R20 R7
R7 4010330 R78 R3 2160014 R21 401051
RS 4010102 ] c2 R22 R9
R9 R7 U1 Cs R23 R3
R10 4010221 U2 C2 R24 413051
R11 4010271 u3 2250012 R25 R3
R12 R8 uu 2250002 R26 401011
R13 4010331 uUs u2 c2 R27 413012
R14 4010750 us cu9 R28 401022
R15 4010184 u7 ) R29 412000
] R16-17 4130103 us C66 R30 R27
, R18 R15 U9 R31 Ru
R19 R14 u10-11 u7 2710022 R32 R29
R20 4010332 u12 3007405 2710004 R33 R7
R21 4010622 u13 3043048 (NOT USED) R34 R6
R22 4250006 ula us CRS CR3 R35 R9
R23 R8 ui1s 3011408 CR7 2704370 R36 R3
R24 4010113 uie 3074393 CRs8 2704001 R37 RY4
R25 R11 Utz 3007420 CR9 2704154 R38 R5
R26 4010363 uis ué R39 R6
R27 Lo10472 FL1 (NOT USED) R40 R7
R28 4010103 Fl2-4 2350017 Ru1 401010
R29 R8 Ru42 R9
R30 4010301 n 2610017 Ru3 R3
R31-32 4010201 ASSY A204/A205/A206 J2-5 2610010 Ruay R4
R33 4010182 R45 R5
R34 R27 AUTOMATIC INPUT 11 SEH00a RUE R7
R35 4010683 LEVEL CONTROL (ASSY'S = RUT R19
L2 3510001
R36 R28 PART OF MATCHED SET) N e R4S RY
P/N: 2010061 £ tRiaECE)
1 R37 4010152 L10 3510007 R49 R3
R3é Re PCB ASSY A204 Li1-20  (P/O PCB) e i
R39 4010123 R51 R5
R0 4010202 VIDES GWPL [EART OF o R52 413082
MODULE ASSY 2010045) 13 HHORI ]
R41 R28 Qa-5 10710012 R53 401098
R42 R27 Q6-7 1 R54 R19
e i REF  SAME EIPP/N Qa gu ey g
Ruy-45 R28 Ci 2250018 Q9 4710013 R56 413047
R46 R4 2 2150003 Q10-11 n704124 R57 401012
R47 4010820 c3 2160002 Q12-13 4704126 R58 R24
Ru48 R31 b o Qiz Q10 R59 413015
R49 R5 Cs 2250006 Q15 Q12 R60 413027
R50 R8 C6-9 c2 Qis6 Q1 R61 425000
R51-52 R6 cio Cs Q17 Qu R62 413013
R53 4010510 C11-14 c2 R63 413010
R54 4010131 Cis Cs R1 1130132 Ré64 41303¢
R55 R53 C16-19 c2 R2 4130201 R65-66 R41
R56 R13 R3 4130621 R67 401047
R57 RS C20-21 2250009 " R68 R61
C22 c2 R4 4130242
R58 R6 C23 2150001 RS 4130560 R69-70 407082
R59 4010751 et gy R6 14120008 R71 401010
R60-61 4010111 C26 (NOT USED) R7 14130911 R72-73 4010158

8-12 TABLE 8-4. REPLACEABLE PARTS LIST




r
- R74 R4 R1(T/B ADJ) 4260001
R75 4130122 f ASSY Wi S0iG009 OPTION 09: BCD OUTPUT
R76 R63
. R77 4130910 - 202002 PCB ASSY A117
R78 4130163 ) PCB ASSY A114 BCD OUTPUT
RB0 HiEnres P/N: 2020022
. R81-82 R63 J1 2620042 REF SAME  EIP P/N
R83 4130102 J2 2040027 REF SAME EIP P/N
R84 R52 J3 2620014 c1-2 2150003
R85 14250003 - c1 2200001 €3 2300015
. R86 4130681 c2 2300010 Cu C1
Re7 R71 c3 2250017
R88 14068661 PROGRAMMING OPTIONS cu 2300008 CR1 2704154
R89 4130912 01, 06, 07 (NOTE: THIS
. R90 14010471 : CR1 2710019 J1-3 2630003
R92-95 4010240
R96 R90 Q1 4710007 P1 2640004
R97 14130123
R98 4130101 R1 21 10004 Q1 4704401
R99 4010680 R2 2150
R100 R91 R3 4250009 R1 4010220
R101 R67 Rl 5061101 R2-3 4010103
R102 4130562
R103 4130752 REE  SAME  EIP P/N T 4900002 U1-8 3000937
R104-105 R8
R106 4130180 C1 2150003 U1 3040305
R107 4130662 C2 2300015
R108 4130303 C3-2 Ci
R109 A s OPTION 06: PROGRAM-
R110 R64 Ji1-5 2630003 MABLE OFESETS
R111 R80
3 2 iy PCB ASSY A100
u1 304000 P/N: 2020033
l U2-4 3040741 R1 4010151
Us 3041741 REF  SAME EIP P/N
Ui-2 3007405
Js 3007408 c1 2300015
l JE 3007400 C2-4 2150003
ASSY A205 i FREHSE
MIXER J1 2630003
PART OF P/N: 2010061
! S Q1 4704124
(NO REPLACEABLE e e
COMPONENTS) THUMBWHEEL R1-3 4010222
l REF EIP P/N U1 3007402
ASSY A206 _ L u2 3007404
PIN DIODE ATTENUATOR ERSSEPSRIEEY. . fi5h0002 U3-4 3007476
PART OF P/N: 2010061 Us 3007408
l U6-8 3074192
OPTIONS 0 .
(NO REPLACEABLE ik S R
MP iy
CAMEONENTS) OVENIZED OSCILLATOR .
! ASSY A112
ASSY A207 £
YIG COMB GEN - 350D RE EIFPIN
: 2010097-01 -
l PY: 20100674 OPT 03 2030001-01 '
YIG COMB GEN - 351D o g
P/N: 2010097-02 OPT o0& 2030001-02
l (NO REPLACEABLE OPT 05 2030001-03

COMPONENTS)

TABLE 8-4. REPLACEABLE PARTS LIST 8-13




REF DESIG SAME EIP P/N DESCRIPTION REF DESIG SAME EIP P/N DESCRIPTION
A108R29 4010512 R:COMP S.1K A109R21-22 4010152 R:COMP 1,5K
R30 R1 i R23 4010122 R:COMP 1.2K
R31 4010362 R:COMP 3.6K R24-26 4000220 R:COMP 22
R32 R25 R27 R12
R33 R26 R28 4010XXX R:COMP S,A.T.
R34 R27 R29 4010101 R:COMP 100
R35 4010911 R:COM° 910 R30 R12
R36 R7 R31-32 R13
R37 R14 R33 4010102 R:COMP 10K
R38 R1 R34 4010222 R:COMP 2,2k
R39 R16 R35 4010221 R:COMP 220
R40 R4 R36 4010331 R:COMP 330
R&41 R18 R37 R12
R42 R14 R38-39 R21
R43 R20 R40 R33
R44—-45 R21 R4 1 4250003 R:VAR 1K
R42 R18
Al08U1 3007401 IC:NAND GATE R43 R12
R4 4 R18
A109 ) :PRESCALER Ul 3040417 IC:AMPL
C1 P 150PF uz2 30106158 IC:CNTR/DIV
c2-5 1000PF A109U3-4 304741CN IC:0P AMPL
c6-7 2pPF '
c8-10 cz
Cl1 230330uU C:TANT 33UF All0 2020004 PCB:DISPLAY
c12 c2 DS1-11 2800004 LED:NUM IND
C13-16 2151031 C:CER .O1UF DS12-15 2800001 LED
c17 c2
cilg-21 Cl3 J1-2 2040001 ASSY:CABLE
c22-23 €11
C24-25 c13 P1 2040013 ASSY :HARNESS
c26-27 230100U C:TANT 10UF
Q1-7 4704402 XSTR:PNP GP
CR1-4 2710016 DI:HDT CARR
R1 4010471 R:COMP 470
J1 2610018 CONN: JACK R2 4010122 R:COMP 1.2K
R3 R1
L1 3500015 IND: .25UH R4 R2
RS R1
P1 R6 R2
P2 R7 R1
RS R2
Q1 RS R1
Q2 R10 R2
Q3 R11 4010681 R:COMP 680
Q4 R12 R2
Q5/7 ; R13 R11
Q6 Q2 R14 R1
Q7 Q5 A110R15 R2
Q8 Q2
Q9-10 4704125 ESTR:PNP GP
A111 2020002 PCB : PREAMP
R1 cl=2 215103P1 C:CER .01UF
R2 c3 216100P C:CER 10PF
R3 R1 c4 225471P C:MICA 470PF
R4 R 390 c5 225100P C:MICA 10PF
R5-6 R 150 ce c1 ‘
R7 = 51 Cc7-8 230330V C:TANT 33UF
RS R: 180K €9-10 c1
R9-10 R 39 c11 2255R0P C:MICA 5PF
R11 R 10 c12 c7
R12 4010102 = 1K Cl3-14 c1
R13 4010681 R:COMP 680 Ci5-16 230100U C:TANT 10UF -
R14 R8
R15-=16 4051002 R:PREC 10K CR1-4 2704154 DI:GP
R17 4010472 R:COMP 4.7K
R18 4010332 R:COMP 3,3K J1 2620027 JACK : PC
R19 4010224 R:COMP 220K J2 2610018 CONN: JACK
A109R20 4010562 R:COMP 5,6K
A111P1 2040014-01 ASSY : HARNESS

TABLE §-4. REPLACEABLE PARTS LIST 8-17




REF DESIG

Al111Q1
Q2
Q3-4
Q5

R1
R2—-3
R4-5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R1S5
R16
R17
R18
R19
R20

Allilsi

A113

e2
ER1—7
J2
J3
Ja4
JS
Jé
J7-8
Jo
J10
Q1
R1/89
R2
R3
R6
R7-8
R14
R1S
R16
S1-8

Al113C1,J1,R4-5,R9-13

Allé

A2Q1

A201

cl
G2
3
C4
c5
cé
CF
cs
C1l0
Cl1
C12
ci3
Cl4
C15
Clé
A201C17

SAME

Q2

R13
R10

R7
R8

Ja

J2
Ja

R6

el
€3

c8
C1o

EIP P/N
4703819

4710010
4710015

&)}

m O »

401
401

(o)

"

401

-

S}

»
o
—

0Q Q0 0 OO

(SR
(9]

4010103
4000331

4280006

4520005

2020038
230330V
2704154
2620014
2620044
2620047
2620016

2630003

4704124
4290001
4010100
4010151
4010750
4010222

4010332
4010182
4500007

2030002

4710009

2020024
218102P
2350003
215103P1
2164R7P
216150P

216240P
2350002

210102P1

REF DESIG

A201

0

@]

]

Z 2.
[S\NN%) B VI

£ 1) )
A
O N =
|
(o]

XSTR: NPN GP
(SMPL RATE)

R :COMP
R :COMP
R :COMP
R :COMP

(G0 ]
o

N N s
N
A
g
|
n

[

R:COMP 3.
R:COMP 1.
SW: PB 8 !
(NOT USED) |

3« ,
8K ‘
s

3
L6
=
8

TCXO: 10 MHZ

XSTR:PNP PWR

|
n
0

[
\

PCB:SRCE AMPL
C:CER .001UF
C:TRIM .8-29PF
CUCER! «+O1UF
C:CER 4.7UF
C:CER 15PF

[l I SRRV I )

% |
W
n

I
[ON OV RO I OV RO
IS

0

N
|
w

C:CER 24PF
C:TRIM 5.5-18 |

s
|
(9]

) DO O

[»
TI(J\
-
[e]

jord

(NOT USED)
C:CHIP .001UF

—
I
—
w

= ABLST OV U SR
N
o ®

DODODODOLOODOL
g it et

¥
N
o
-

TABLE 8-4. REPLACEABLE PARTS LIST

SAME

c9
€1

C3
c9
Gl
C3!

c3

Ci
g2
€l
c3

3
Cl8
€3
g2

CsSs
c3
cl8
cs
c1l8
c8

FLl

11

L1

L1

L

L1

Q6
Q7
Q2
Q1
Q6
Q7
Q2

EIP P/N

216120P

2350001

225330P

216100P

225151P

2162R2P

230100U
2710006
2704154
2710012
2350017
2350011

2610010

3500010

35000001

3500015

2040017

4704416
4710012
47038662
4704124
4704126
4710003

DESCRIF

CiCER |

C:TRIM
(NOT Us

C:MICA

CeCER 1

C:MICA

CeCER 2

C:TANT

DI :HOT
DI:GP
DI:VARI

C:FDTH/

C:FDTH/

CONN: JA

IND: 1.
PART OF

PART OF
IND:0. 1

PART OF

PART OF
IND:0. 1

PART OF

PART OF
IND:S.A

ASSY:HA

XSTR: J-
XSTR :SE
XSTR:NP
XSTR:NP
XSTR:PN
XSTR:NP



REF DESIG

A202R43
R4
R45
R46
R47
R48
R&9
R50
R51-52
R53
RS54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65
R66—67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R8O
R81
R82
R83
R84
R85
R86
R87
R88
R89
R9O
R91
R92
R93
R94
R95
R96
RO7
R98
R99
R100
R101
R102
R103
R104
R105

Ui=3
U4
uUs-6
u7
us
uo
uU10
ull
A202U12

8-20

SAME

R9

R51

RS5S
R57

R23
R41

R51

R79

R62

R62
R84
R62
R84
R62
R84
R62

Ré2
R92
R62
R84
R62
R84
R44

R92

R104

u7
us
U4
us

EIP P/N

4140032
4010203

4140031
4010222
4140030
4010122
4140029
40105R6
4010XXX

4140034

4280009
4110003
4250005
4053922

4010391
4010102

4010392

4010120
4010221
4010XXX
4010621
4010242
4000202
4010472
4010XXX

4010XXX

4052002

4051622

4051002
4051212

4051501
4010202

304074 1CN
30074H21N
3007490N
3007404N
3008280N

P
o
(®]
U
O

&

:COMP
:COMP
:COMP
:COMP
:COMP
:COMP 2K
:COMP &

:COMP S.A.T.

N Oy (D N
e NN
o »r O

|

ADDDDODD
¥
A

A

:COMP S.A.T.

Py

+PREC 20K

R:PREC 16.2K

R:PREC
R:PREC

R:PREC
R : COMP

10K N

12.1K

1.5K
2K

IC:0P AMPL
IC:AND GATE
I1C:DEC. ENIR
IC:HEX INVERT
IC:DEC CNTR

REF DESIG

A202U13

uls

u1s

ul6
A202U17-18

A203

c10
c11
c12
c13
Cc14-17
cis
c19
c20-21
c22-23
c24-25
c26
Go7
| ces
| c29
C30
C31-32
c33
C34-35
C36-38
| c39
i c40
| ce1-42

0~

(51
4

N
NN
(Y]

(]
"~
n
|
&
(&)}

A 00
W N

000000

Q1-2
Q3
Q4

R1
R2
R3
R4-5
R6
R7
R8
R9
A203R10

SAME

Ul

(e
cz2

cl
c2
€1
c2
G2
€1
o2

€l
c2

cl

c2
€l

&1

c41
Cl1

CR1
CR1

CR4/5
CR1

R4

TABLE 8-4. REPLACEABLE PARTS LIST

EIP P/N

3007400N
3007400N
3007402N
3007408N

2020016
215103P1
215102P

225181P

216150P

2166R8P

216240P

225471P
215202P
2350015

230R47U1

230R15U1

2301R0U2

2704154
2705237

2710014

2710013

3500001

3500012

3500010

2040010
2040011

4710012
4710010
4710017

4010511
4010820
4010201
4010222
4010270
4010102

4010751
4010510

DESCRIPTION

IC:NAND GAT=
IC:NAND GATE
IC:NOR GATE
IC:AND GATE

PCB:CNV CNTL
C:CER .01UF
C:CER .O01LF

C:MICA 1807%
C:CER 15PF

C:CER 6.8PF

C:CER 24PF

C:MICA 4707
C:CER .002
C:MF .047F

C:TANT .47L

C:TANT .15L

C:TANT 1.00

DI:GP
DI :ZENER

DI:MTCH PR

DI :LO-LKGE

IND: .1UH
PART OF PC
IND: .22Ur
PART OF PC
IND: 1.0Ur

PART OF PX(
ASSY :CABLE
ASSY : CABLE

XSTRESELH
XSTR :PNP
XSTR :NPN

:COMP S1
:COMP 82
:COMP 20
:COMP 2.
:COMP 27
:COMP 1K

pu il vl s s

R:COMP 7%
R:COMP 51




S103(10 MHz INT/EXT)
—L TIME BASE ADJUST
/
/ +10MHz IN/OUT
O
Ql
Wiz
== |
= Wi
J4 @
Wis 53 : Jd3 3
| T <
= w22
J <
{ o = b J W21
Pl
E J
g —
i n
w'_i E ’ i
"B
E | i
119 oo
- - o~ - = = ~ - = < S
o o 2 S = = = - £ < N
i z 2l 2 £ = = = E’;—l < = <
i ™ i y2
=" T T i
3 § ~ _ w20
| 3 !
= i . A207
2 : 3 | W16 b
s -
i
3 0 o
® : Y
= L 5
< f X ;
J S
w2 w2y X
J2 w23 P
R g ©w
3 S
S
<
J12 J113
BASIC COUNTER LEGEND:
=A=2C COUNTER. LEGEND:
FROM CABLE TO FROM TO X Direct-Coupled (no cable assy)
}/:no—u \w1 A101-J1 A208-J2 — S~ 2133 B— Cable - to Assembly
110-J2 w2 A102-J1 ~ Azie )
Al10-P1 w3 A113-J2 A203-P3 — w1z B— Cable - 10 - Assembly
Al11-P1 wy A113-J4 A202-J2 — == is —®— Cable - to - Cable
AN — x Al11-J1 A201-P1 — 3
Al11-J2 — w5 A106-J1 A201-J] —— —_ ABLES SHOWN ARE FOR STANDARD 350D
S2—— _ws A113-J6 A203-P2 — —_— 1D. A112, AT14 TYPICAL FOR OPTIONS
J112 wr A109-J1 A204-P1 — — 03, 04, 05
REAR PNL — w8 —— j103 A202-43 ——— = V. =
P102(T1) —— wo A107-J1 2
A108-J1 Wio A105-J1 A205-P1 W  — 7 .
A106-J3 -<Am3 J2 A205-P2 X A26%- CAUTION: Use care when plugging in 14 pin
A109-P2 w11 A106-J2 A205-J1 x 2205-7 ribbon cable connectors: w1, wz, W10, and
P10y W12 —— A108-J2 18. Use removal tool (EIP Part 5000094) for
P103 W13 —— A113-J5 extraction.
A108-J3 —— Wiy Al12-11
P101 W15 — At14(T2)

FIGURE 9-1
ASSEMBLY LOCATOR
CABLE INTERCONNECTIONS




2 | SEcARCH
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@TPi
2 GATE +5
g TIME COUNT B G
o, |
B b 1 sec. 5 0 0
33 100 ms. 4 0 0
= 10 ms. 3 1 1
& 1 ms. 2 0 1
g
¥ %i 1 1 0
a o HE : /‘\ = = 5
J T = [
=3 i [T Y TABLE 9-3B
- L_'“"Z‘" ‘ U15 PRESETS
NF D S R ES aa g
i
LATCHE - DISPLAY DIGIT POSITION
1 2 3 4 5 ’ 5 7 8 9 10
10 1 100 10 1 ' 100 10 1 100 10
. GATE TIME GHz GHz MHz MHz MHz I kHz kHz kHz Hz Hz
1 sec. ik 2 3 4 5 [ 6 7 8 9 10
t
100 ms. 1 2 3 4 : B 7 8 10 11
10 ms. 1 2 g 4 5 g 7 10 11 -
1 ms. 1 2 3 4 : 3 10 11 - -
NUMBER OF DCU SUPPLYING DATA TO LATCH
TABLE 9-3A
DISPLAY DIGIT POSITION vs. SUPPLYING DCU
FIGURE 9-3A

COMPONENT LOCATOR
COUNT CHAIN 1 (A101)




COUNT CHAIN 1 (A101)

Count Chain 1 (A101) generaiss the correct fiming se-
quence and control cor fi
provides leading zero b
trols shifting of data £
chain in response to chang

In addition, A101 acc
RESOLUTION swi
signals for the mult
erator on Control
decoder driver for the display

Multiplex System Operation

The multiplex system is ¢
multiplex channels des
3. Each MUX channel i
coder-driver which dr
panel display. MUX 1 c
digits of the display (10
MHz). MUX 2 control

3 the four least-signi
for MUX 1, 2, and 3 i
latch units on Count Ch

In order for each multiplex circuit ==d d=coder to drive
four digits, the mul C
down into four inter
through 4 (TF1 - TF4).
channel is illuminated
mined by the display d
displayed by the selecte
drive from the decoder-d
sponding segments in th
the selected digits is ne
drive is canceled by a
decoder-driver. Table
im

v segment
11 corre-

for each of the gate ti the re p of the Time
Frames to MUX address,. '_'*.e DCU i, the display
digit selected by the MUX. aznd whether the drive is
enabled.

For each available gate time. Tabl=s 2-32 s the re-

sulting position in the displ
from each DCU is presen
in shorter gate times are tf

ing chain, as described in the | hs on Count
Chain 3 (A103).

In addition to blanking digits 8. 10. znd 11 of the display
(as shown in Table 9-3A). e more di may be
blanked by depressing the e R \OLUTION
switches. The gate time rem in these posi-
tions.

The MUX timing sequence is actuzlly three 3*oups of
four time frames. The first twe t a rate of
2.5 MHz, the last at 25 kHz. T re used only
to gather zero suppression information: display occurs

only during the slow group.

Multiplex Sequence Generator

Clock pulses for the multiplexer are obtained from a 2.5
0

MHz clock signal derived from the 10 MHz Time Base

Oscillator (A116 or A112). This signal is processed
through a circuit composed of DCUs Ul and U5, 16 U2,
the inverters of U6, and the gates of Ull. The "SET 9" in
puts of the DCUs are tied together, so that applying a hig
level to this input causes the 2.5 MHz clock to be fed
through the gates to U2 at a 2.5 MHz rate.

With a low "SET 9" the input to U2 is one-hundredth the
2.5 MHz rate, or 25 kHz. The "SET 9" inputs to Ul anc
U5 are the inverted D output from U2, which is high wher
U2 is reset. The clock to U2 is then at a 2.5 MHz rate for
eight pulses after reset. The D output then switches, and
the clock rate drops to 25 kHz for the next four pulses.
The A and B outputs of U2, plus their complements, are
combined in the four NOR gates of U7 to produce the four
MUX timing signals TF1, TF2, TF3, and TF4. The output
TF4 is combined with U2 output D, and applied to the
J input of flip-flop U23B. The clock to U23 and U24 is
the same as the input to U2. The end of the fourth slow
clock pulse then triggers U23B which resets U2. The
clock pulses then return to the 2.5 MHz rate. The next
pulse resets U23B and returns Ul, U2, and U5 to their
initial states.

The result is to produce a frame consisting of eight MUX
time intervals at the 2.5 MHz rate, followed by four at the
25 kHz rate. One extra clock pulse resets the generator.
The drive to the front panel display from U10 is gated off
by the D output of U2 during the eight fast pulses in this
train.

Count Chain Data Shift Controls

As the length of the Gate Time is varied by changing the
front panel RESOLUTION switches, the counting chain on
A103 is also modified by removing DCUs from the string.
This is described in the Circuit Description of Count
Chain 3 (A103). In the 1 Hz RESOLUTION setting (1 sec.
Gate Time), all eleven DCUs are in the counting chain.
With 10 Hz RESOLUTION (100 ms. Gate Time), the seventh
(10 kHz position) DCU is bypassed. With 100 Hz RESOLU-
TION the seventh and eighth DCUs are bypassed, and
with 1 kHz RESOLUTION the seventh through ninth DCUs
are bypassed.

As indicated in Table 9-3A, with shorter gate times, the
information in the eighth through eleventh DCUs must be
shifted into lower numbered latches (7 through 10) to
read out and be displayed in the proper front panel po-
sition. The data shift controls which accomplish this func-
tion are produced in ICs U9, U13, U14, U15, and U16.

To allow the data shift to take place on A103, presettable
DCUs are used in the counting chain. The output lines of
the eleventh DCU feed the data input lines of the tenth
DCU. The tenth DCU feeds data to the ninth DCU, the
ninth feeds data to the eight, and the eighth feeds data
to the seventh. When a LOAD DATA command is applied
to one of these DCUs, it then loads data from and assumes
the same state as the higher numbered DCU to its right.
To shift data one place left in the highest five DCUs of
the counting chain (DCUs 7 through 11), it is necessary
to apply the data LOAD pulses in sequence to DCUs 7, 8,
9, 10, and then a reset pulse to DCU 11 (load zero), If the
load pulses were applied simultaneously to all DCUs, they




on A103 to shift Jeft one position,

To place the count
after the end of ea
must be applied to

ing chain data in the
ch gate time interval
the data shift DCU. ¥
time, no pulses are required; with 100
pulses are Tequired; with 1¢ ms.
and with 1 ms, gate time,

gate t
30 pulses. Th

pulses is regulated by bresettable DCU y3
ated gates in U138, U14, ang U1s.

The +5 part of U15 is
states shown in Table
are the four gate con
rectly

breset during the gate time 1o
9-3B. Data inputs to pPro
trol lines. The -
controls the gate through which

o e

an output throug
which is applied to the :5 input of U1s, The inp
U15 is Combined with the D output in another AND
and applied to the +2 input.

h AND gate pi3

When the 5 count reac
2€8ro state, the =+ 2 State is algp 2€ro, and the data i
clock turns off, Depending upon the 5 preset state, e r
0, 10, 20, o

T 30 clock pulses have oc
ata has shifteq 0,1, 2, or

C

Disglaz Selector Drive Generator

This drive ig actually the same ag the MUX Time Frame
signals during the slow scan. The signals TF] - TF4

€ach of the four NAND gates of u10.

signals in Display Driver 2, by combinir
buts TF2, TF3, and TF4 with the RESOLI
nals from U4 ang U8. This produces blar
digit 7 (as indicated in Taple 9-3C), plu
gits 5 and 6 in resolution settings for 10
U17 produces the blanking signals in Dig
indicated in Table 9-3¢), Plus complete 1
TF4) in the 100 kHz angd 1 MHz resolution

Leading Zero SuEEression Circuitrz

The portion of Al101 re

lated to leading zer(
detailed in Figure 9-3

C. This function is a

ng and displays al] ¢
ates the first channel ¢

fon-zero data, it loc

ipple blanking
The decoder-driver
hich blanks the digit
O are internally tieq
BI/RBO serves both :
» If RBI is énabled, z¢
is equivalent to energi;
hus, a digit may be pi;
el to BI/RBO, or by the
is enabled .

D

nrs

tcircuit function is to determine if any
*S contain non-zero datg, All flip-flops

der-drivers, As th

ddit

tional Time Frames,

blanking inputs
ata.

The r

non-z
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9-10

COUNT CHAIN 2 (A102)

A102 is similar to A103, being simply a contin
counting chain that begins on A103. Six DCU:
(U4, U7, U10, U12, U15, and U18) combine wii
DCUs on A103 for a total of eleven in the ¢
Each of these six are bresettable. They are p:
by data lines either from the Converter (wher
used), or from external inputs when IF Offset
is used.

Each of the six DCUs has an associated quad-
U8, Ul1, U13, U16, and U19) to store the DCU

An additional latch (U21) stores the informati
last DCU on A103 (U1),which does not have a

on that board. Two sets of multiplexers (U6 an
Ul4 and U17) transfer the information from th:
the display drivers. Two decoder-drivers (U
convert the four line BCD information from the
plexers into the seven-line code necessary to
segments of the front panel display. Separate

these decoders allow the display to be blank
display all eights in the Visual Display Test. (
tailed description will be found in the paragra
“Leading Zero Suppression Circuity".)

FIGURE 9-1A
COMPONENT LOCATOR
COUNT CHAIN 2 (A102)
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Reset of the four DGU's is controlled by the counter reset

line, and occurs after the data is read into the latches and
before the next counter gate period. The inverted BCD in-
formation from the latches goes to J1 for use with the BCD
Output option.

The non-inverted BCD data from the four latches goes to a
4-by-4 mux consisting of U13 and U14. This data is then
sent four bits at a time, to the Gount Chain 2 Board (A102),
where it is converted into 7-segment display information
to drive the front panel LED display. The control signals
for the mux switch come from A101 and are comprised of
two signals: mux address a, and mux address b. These
two signals form a binary code to give four addresses: 0,
1, 2, and 3, as shown in Table 9-5A

9-12

SELECTED ADDRESS
INPUT B B
0 0 0
i ik 0
2 0 1
3 1 1
TABLE 9-5A

MULTIPLEX ADDRESS

FIGURE 9-5A
COMPONENT LOCATOR
COUNT CHAIN 3 (A103]




051A

COUNT CHAIN 3 (A103)

A103 receives BCD and carry signals from the High Fre-
quency Board (A106). The carry signal is processed thru
one to four decade dividers(U2-U5),with the carry output
at P1 pin E sent to the Count Chain 2 Board (A102). Gate
width commands from the RESOLUTION switches, control
data routing and shifting to place the data in proper posi-
tion for display. Display data for 1 Hz thru 1 kHz informa-
tion is stored on this board, with mux commands from the
Count Chain 1 Board (A101) controlling the transfer of
this data to the front panel display.

Data from the first DCU on A106 enters at J2. The data
consists of four TTL logic bits giving the BCD information
from the first decade, and a 60% duty cycle ECL logic sig-
nal which is the carry output from the first decade.

The ECL carry signal enters the ECL-to-TTL converter on
the base of Q1. R1 and R2 provide a 95 ohm termination to
-1.4 V (open circuit voltage at J2 pin 3). R5 and R6 pro-
vide a reference voltage of -1.5 V at the base of Q2. Q1,
Q2, and Q3, form a differential cascode amplifier operating
in the over-driven mode as a level translator. R3 prevents
the TTL output signal from going negative.

The TTL carry signal enters a cascade of four DCU's (U2-
U5). The carry output from A103 can be selected from any
one of the four DCU's by a 4-wide, 2-input AND-OR-INVERT
gate (U12). The selection of the carry output is determined
by the RESOLUTION switches. For 1 second gate times, the
output comes from U5; for a 0.1 sec gate time,from U4, etc.

There are four latches on A103 (U7-U10) which contain th
information to be displayed by the 1 Hz thru 1 kHz digits
The input to these latches comes from the first four decac
dividers: input to U7 comes from the decade divider on th
High Frequency Board (A106), input to U8 from A103U2, t
U9 from A103U3, and to U10 from A103U4.

When the counter is operated in shorter gate time than or
second, the decade dividers contain correspondingly higl
er digit information. For example: For a 0.1 second gate,
the first DCU (on A106) contains the 10 Hz information; fc
a .01 second gate, 100 Hz information, and for a 1 ms gat
1 kHz information. In order for this information to be dis
played properly, BCD information in the DCU's is shifted
to the right before it is transferred to the storage latches
The data shift occurs in sequence from right to left; that
is, the data moves from U4 to U5, then from U3 to U4, fro
U2 to U3, and finally from J2 to U2. This shift sequence i
controlled by the four command signals: Data Shift A thr
Data Shift D, generated on A101. This series occurs once
for 10 Hz resolution (100 ms gate), twice for 100 Hz reso-
lution (10 ms gate), and three times for 1 kHz resolution
and above (1 ms gate). During the data shift process, thi
normal clock inputs to the DCU's must be inhibited. This
is accomplished by one third of Ull, and the four diode
gates (CR1, CR4, CR6, and CR8). These gates are held of
during sequence 5 when the data is being shifted.
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SELECT command to drive the SEARCH indicator (U4 pin
8) on the front panel. In the event that the Converter loses
LOCK, the one shot U8 is triggered. The output of U6 in-
hibits the Sequence Generator to allow the Converter to

reacquire the signal without displaying zeros on the read-
out. If a LOCK command is not obtained within the one
shot period, a RESET is generated via Q13. If a LOCK sig-

nal is reacquired, the delay time is reduced to a few milli-
seconds by Q18 and Q189.

In the event that the Sequence Generator is in the PRINT
or memory update portion of the cycle when LOCK is lost,
the sequence is allowed to continue to the Display period
where it is held. This is accomplished by combining in
an OR gate, the PRINT command and SEQUENCE GENERA-
TOR "5", and then combining these with the output of U6

at US pin 11. When LOCK is reacquired, the counter is
immediately reset.

9-14

FIGURE 9-6A
COMPONENT LOCATOR
CONTROL 2 (A104)
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CONTROL 1 (A105)

This unit contains the circuitry to generate the counter
control sequence and the gate time interval. These func-
tions are derived from the 10 MHz Time Base Oscillator.

Clock Generator

Transistors Q1 through Q4 form a Schmitt Trigger to
convert the 10 MHz time base signal to a square wave
suitable to drive the ECL gates of U4. These outputs are
further gated and translated to TTL levels in U8.

Sequence Generator

This circuit produces the main control cycle of the counter
by generating a sequence of commands. It consists pri-
marily of an address generator U9, and a decoder U12.

Clocking is performed at a 100 kHz rate by dividing the
10 MHz TTL clock in DCU's U2 and U7. An output of 2.5

MHz is also obtained at U7 pin 12 for the multiplexer
clock on Count Chain 1 (A101). The gates of U5 are ar-

ranged so that both the 100 kHz and the 2.5 MHz signals
are trains of 50 ns wide pulses.

The 100 kHz pulse train drives address generator U9,
which produces a four line BCD code. The A and B out-
puts of U9 address U12, while the C output selects which
of the two decoders is active. This generates sequential
control signals, one on each of eight lines. Two more
signals are obtained using the D output of U9 by itself,
or combined with the A output. The gate inputs to Ul2
(pins 2 and 14) are turned off during switching and
when not required, by an OR gate in U13. This eliminates
any outputs due to switching transients.

Several internal counter operations inhibit the sequence
generator. In addition,Digital Output Option 09, and Re-

E_+ c19

cet + Lo ___{@J_
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60 )

Clg.f

|

Lo
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7

mote Programming Option 07, allow the sequence to be
externally inhibited.

Gate Generator

The Gate Generator provides the correct gate time inter-
val as required by the front panel RESOLUTION switch
settings. The time interval is controlled by selecting an
integral number of cycles of the 10 MHz Time Base Oscil-
lator. This then turns the Gate Binary U10 on and off
appropriately.

The n‘“ior element of the Gate Generator is a programmable
mulii-decade divider,U19.By applying the proper address
as ohown in Table 9-7B, division ratios from 10% to 10°
can be obtained. A 1 MHz input is then used to generate
intervals from 1 ms to 1 second. DCU U16 divides the

10 MHz clock signal to provide the 1 MHz input for U19.
The address is obtained by processing the four gate con-
trol signals from A101.

For operation in Band II, it is necessary to expand the gate
time by a factor of four, since the incoming frequency is
divided by four. This is accomplished by disabling Q5.
The 2.5 MHz signal from U2 and U7 then appears at U8 pin
15 during the gate time and is combined with the 10 MHz
signal to produce a 2.5 MHz pulse train at U17 pin 3. If
Q5 is enabled, then the 10 MHz pulse train will appear
there.

The Qp output of U22 is combined in U17 with the 10
MHz clock and the A and D outputs of U16 to produce the
Time Base Gate Level at U17 pin 6. This arrangement
guarantees that the gate time interval is precisely de-
termined by the 10 MHz signal itself.

It is necessary that the Qg output be no more than one
microsecond duration. The two flip-flops of U22 are inter-
connected in such a manner as to produce a single one
microsecond pulse every time the output of U1l9 goes low.



Display Time Generator

This generator consists of U18, U15, Q6, Q7 and associ-
ated circuitry. Triggering the multivibrator U18 gener-
ates a pulse whose width is determined by C21 and the
resistance of the front panel SAMPLE RATE potentiometer.
Q6 is a current amplifier to increase the available range,
while DCU U15 is used to scale the range by a factor of
ten. The result is a display time period variable from
approximately 60 ms to 40 seconds. U18 is triggered by
the SEQUENCE GENERATOR "g" appearing at pin 2. Once
turned on, feedback from Q7 to pin 4 holds the unit in its
free running state until pin 3 goes low. Pin 3 input is
derived from the output of DGU U15. The Display Time
Generator output (U3 pin 12) is then used as one of the
Sequence Generator Inhibit inputs.

The Display Time cycle begins with SEQUENCE GENERA -
TOR "9" setting U15 (pin 7) to the "9" state which inhibits
U18 (pin 3) from triggering. When SEQUENCE GENERATOR
"7" begins, U15 is reset (pin 3), thus enabling U18. Period
"8" triggers U18 (pin 2) and the Sequence Generator is
then held in period "8" until U15 counts to 9, at which
time the display period ends.

Application of the front panel HOLD command at U13 pin
8, holds U15 in the reset position so that the Sequence
Generator is permanently inhibited in period 8.

To assist troubleshooting of the Sequence Generator, a
Cycle Speed jumper is provided. If this jumper is moved
from +5 (Normal) to ground (Fast), the R (1) input (U15
pin 2) is brought low, and the Display Generator is in-
hibited, thus reducing the display time to 10 micro-
seconds.

9-16

CONTROL LINE DISION
RATIO

2 0 2 1 2 2

i 1 0 103

0 0 1 10"

1 0 il 10%

0 il 1 108

TABLE 9-7B
PROGRAMMABLE DIVIDER

FIGURE
COMPONENT

9-7A
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CONTROL 1 (A105)
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PERIOD FUNCTION DURATION LOCATION
9 COUNTER RESET 10us -
0 3 MSD SET 10 us Ul2 pin 9
1 OFFSET ENABLE 10us U12 pin 10
2 GATE GENERATOR SET 10 us U12 pin 11
3 GATE GENERATOR ENABLE 10us U12 pin 12
4 GATE PERIOD GATE + 10 us U12 pin 7
5 DATA UPDATE 10 us U3 pin 10
6/7 PRINT 20 us Ul4 pin 8
8 DISPLAY PERIOD Variable U9 pin 11

TABLE 9-7A

SEQUENCE GENERATOR COMMANDS

(Period numbering i
state of U9.) The seg

Period 9: The starti All
counting chain are reset.

Period 0: In Band ITI, it Generator
frequency is presst

Period 1: Used to preset counier in conjunction

with Offset Option @
Period 2: The Gate Generzior is set

Period 3:

Period 4: The Gate Generator is enabled and
inhibits the Sequence Generator (U13
pin 8) for the duration of the gate time.
The incoming signal to the counter is
counted during this period.

Period 5: The accumulated data in the counting
chain DCU's is loaded into the latches.

Period 6/7: The PRINT command is generated in-
dicating the presence of data on units
equipped with Digital Output Option 09.

Period 8: The Display Period. The Display Gen-
erator is turned on and inhibits the
Sequence Generator during this time.
The duration of the period is deter-
mined by the front panel SAMPLE RATE
control.
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out the negative pulses also brovides a damping effect on
L7, improving its Tesponse to the positive pulses at high
frequencies.

These positive pulses are then coupled to pulse inverter
Q7, which has two functions: to invert the pulse, and to

work R43-R45.

Q7 output drives the input of decade divider U3. The
divide-by-ten output of U3 is a 60/40% duty cycle ECL
level signal, ang is called the "DCU CARRY" signal (J3
pin 3); the load resistor for this signal is located on A103.

enters on J3 pin 5, ang goes directly to U3 pin 16. The FIGURE 9-8A

COMPONENT LOCATOR
formation is slew rate limited,and actual output level can- HIGH FREQUENCY (A1 06)

not be seen until the Circuit comes to rest. After the cir-
cuit is finished counting, TTL level signals are pPresent
at these outputs. U3 ig Teset after the counting cycle is
complete by a TTL reset signal at pin 3.
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HIGH FREQUENCY (A106)

The High Frequency Board zccepts =F sizmals from the
Preamplifier (A111), Prescaler (&2 : Camverier (A2),
and gate and 10 MHz Tes als o 11 (A105).
Range signals from Contrel 2 (2112 he appro-
priate input which is pro 2, = =nd counted in
the first decade counting DU). The ocutputs from
A106 are the carry (£/10) =nd e first decade of
BCD information. These als gp @ Ceumt Chain 3
(A103) for further processing

A106 accepts three input signzis om J1. J2. =nd J4, and a
10 MHz Test signal on J3 -  the 8

selected by a command s 13, or
14 of P1. Each command I ely -12V
until it is selected, at whi to about

plifier, and allows a signal ic gnal enter-
ing each gated amplifier is t ohm resis-
tor and a small inductor in istor to com-
pensate for transistor loa freg cies. The
net combinaiion keeps the input VSWER below 1.5:1 up to
400 * Tz,

If the input to J1 is selected, an additionzl amplifier stage
(U1A) is also turned on by th Q1 is used
to prevent excess loading of The input

impedance of this amplifier i
the J2 and J4 inputs, however e two 1 i
for the J1 input to prevent overdriving the first stage.

The signal is ac-coupled into the preamplifier stage to ¢
low the input to be biased at approximately -6 V. The cc
lectors of UlA are operated against ground to minimi
parasitics. L2 and L3 in series with load resistors R3 a1
R5, are high frequency peaking coils used to flatten the
response of the amplifier. R4 is used partly as a dampir
resistor for L2 and L3, and partly to establish a -2 V le
at the output of UlA for direct coupling to U1B. CR3 anc
CR4 act to prevent large signals from overloading UlB.

The input selector differentially drives squaring circ
Q3 and CR6. Q3 is a current mirror which is used a
voltage-to-current converter. The current from Q3's c
lector is used to drive tunnel diode CR6. The action of |
tunnel diode under a current driving signal is that of a
Schmitt trigger; that is, the voltage across the diode
changes abruptly between two states (<0.2 and 1 V). Th
characteristic converts the sine wave current into a squ
wave voltage signal, which can be used to drive the pu
forming network.

The pulse forming network input is a wide-band hig
speed differential amplifier (Q4/Q5), to increase the a
plitude of the tunnel diode signal, and improve the rise
and fall times. The output of Q4/Q5 drives current mir:
Q6, used here as a current switch. Essentially, Q6 i
either on or off, but the output is the current from the
lector, and not a voltage signal. The switched current

nal drives differentiator L7. The output of a differentia
with a square wave input is a series of pulses — positi
when Q8 turns on, and negative when Q6 turns off. Tkt
negative pulses (wider than the positive pulses due

transistor storage time) are removed by CRS. Shorti
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TO MAIN
COUNTER

REFERENCE OSCILLATOR BUFFER (A108)

An internal temperature-compensated crystal oscillaig
-— TCXO (A116), is used as the basic reference again
which all input signals are compared. Additional time
base options are available (see Section O - Options
which allow the user to select a level of precision com
patible with measurement requirements. Specifications
the TCXO are listed in Section 3.

The counter may be operated from either the internal i3
base oscillator (TCXO or oven option), or from an exter
time base reference generator. Internal or external sel
tion is made by means of a rear panel switch (A1S103)

rear panel BNC connector (A1J4) connects to A108J2 ic
furnish a 10 MHz square wave output signal, or accep:
10 MHz sine or square wave input signal (1 to 3V p-pir
300 ohms). The method of switching between internal a2
external oscillators is shown in the Functional Diagram
Figure 9-10C. The power to the TCXO is switched on a:
off with the main counter power supply, while the pows
to any of the oven oscillator options remains on as lo
as the counter is plugged into an active power line,
irrespective of the setting of the POWER On/Off switch.

Circuit Description

The TCXO sine wave is gated and converted to a TT
level in the circuit consisting of: a linear, low-gain

isolation amplifier QI; a differential sine-to-square wax
amplifier Q2 and Q4; and an output current driver Q5. Th
gate function is accomplished by switching Q3 on and of
through U1. Transistors Q10 - Q12, and Q13 - Q15, are

identical sets of gated buffer amplifiers. Buffered ga:
is obtained in each set by the low-gain NPN/PNP pail
Q10/Q11, and Q13/Q14. The gating function is performe
by switching Q12 and Q15 on and off through U1. Q6 -0t
and Q16 - Q19, are identical sets of output line drivers.
Low-gain, common emitter input stages Q6 and Q16 ar
followed by emitter followers Q7 and Q17, which driw
push-pull emitter follower output pairs Q8/Q9, and
Q18/Q1s.

FIGURE 9-10A
COMPONENT LOCATOR
REFERENCE OSCILLATOR
BUFFER (A108 + A116)
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PRESCALER (A1 09)

has been €xpanded by four, thus yielding a direct fre-
quency readout.

The major element of A109is a +4 integrated circuit U2).
Sufficient drive level for this IC is brovided by an inte-
grated broad band amplifier Ul. The output of U2 is am-

plified by the circuit consisting of Q4 through Qs.

CR4 and associated Components), amplifier (U3), and
differential trigger (Q9 and Q10). When the amplifier
output applied to the base of Q9 exceeds the threshold
level set by R41, Q9 turns on Q6 and thus enables the
output amplifier .

Transistors Q1 and Q2 form a -7 volt Power source for
U2.

FIGURE 9-11A
COMPONENT LOCATOR
PRESCALER (A109)
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DISPLAY (A110)

The Display Board (A110) contains eleven LED num
display units mounted side-by-side, with spaces bet
each third digit from the right. The entire assembl
mounted behind a front panel window with the dig
grouped to distinctly show GHz, MHz, kHz, and Hz.
drive signals for the Display are obtained from the (
Chain Boards (A101 and A102).

The digit displays are 7-segment LED's, with the an
of each segment tied together. When the anode is
positive voltage, grounding any cathode through i
resistor illuminates that segment.

In this multiplexed system, the anode supply is apg
in pulses (through anode drivers), which are synch:
ized with the cathode data to determine which segmi
shall light,

The segment drive is applied directly to the disple
digits. DS1-4, DS5-7, and DS8-11 have their correspo
ing cathode segments tied together within each gro

The selector drive to groups DS1, -5, -8, and DS2, -6,
are each driven by two transistors in parallel to m
the higher current requirements.

The remaining LED's use single transistor drivers. 1
drivers saturate when turned on, applying a voltage ¢
most equal to the supply voltage for the display. This
voltage is variable (by A103R22) for display brightne:
adjustment.

Four display lamps are included on this assembly, wh
illuminate to indicate GATE operation, Converter SEAR!
EXTernal REFerence, and REMOTE Operation (Option 0

FIGURE 9-12A
COMPONENT LOCATOR
DISPLAY (A110)
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PREAMPLIFIER (A111)

The Preamplifier accepts Band I input sigr
BAND SELECT switch controls relay K1 -
either the Band IA high impedance (1 meg/
or the Band IB low impedance (50 ohm) circ
put of the Preamplifier (at J2) drives the I
Board (A106).

When K1 is de-energized, the amplifier op:
ohm mode. The terminating impedance is tl
uct of a 51 ohm resistor (R2) in series witl
tance (L1), and the input impedance of the
stage (UlA). This combination keeps input
1.5:1 up to 400 MHz. The signal is ac-coup
amplifier UlA, which is biased at approxin
The collectors of UlA are operated against
imize parasitic problems. Inductors L2 and
with load resistors R18 and R20, are high :
ing coils to flatten the response of the al
used primarily to establish a dc voltage su
tive to allow direct coupling to the second

The output of the second stage is also oper
ground reference. UlB pin 11 output is fed
mirror Q4, whose output is then summed w
of U1B pin 12, at J2. In this way, the two ¢
and only a small error component is left to
offset at the load.

When K1 is energized, the amplifier operat
impedance mode, with the relay routing the
to the impedance converter. The input impe
converter is essentially R3 in parallel with
components, and the gate of FET Q2. The n
of this combination is 1 megohm shunted by
The signal enters the gate of Q2 through di
CR4, which provide protective limiting for

.diodes are back-biased at about 0.7 V by n

and R8/CR5. This back-biasing improves t
response by reducing the capacitance of CF
limiter is adequate to protect against an acc
tion of a 115V, 60 Hz power line to the inpt
due to frequency compensating capacitor C
voltage tolerance decreases as the frequenc
(see Specifications).

Q2 operates as a source follower to transfor
ance down to several hundred ohms. Q3 is
fier with a gain of about 1.5; its purpose is
output of Q2 to the input of amplifier U1A, &
the loss of Q2 gain. The net gain through tt
is approximately equal for both high and lo
inputs.

FIGURE 9-13A
COMPONENT LOCATO!
PREAMPLIFIER (A111;
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FIGURE 9-14A
COMPONENT LOCATOR

COUNTER INTERCONNECT (A113)
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SOURCE AMPLIFIER (A201)
General

A source of up to one watt of power at 200 MF
to drive the step recovery diode Comb Gener:
module A207. The 200 MHz must be both stat
herent with the master oscillator in the count
is required to provide an IF spectrum that is
only upon the input signal spectrum. Coher¢
master oscillator is required to make countin
dependent only upon the accuracy of the mas

The requirements of stability and coherence
by using a phase locked loop to lock a 200 MF
ator to the 10 MHz Time Base oscillator. The
put power is generated by a class C amplifier
a leveling loop to set the power output at any
from 1 mw to 1.1W.

Circuit Description

The phase lock loop is a standard second ord
plemented by using digital phase lock loop c¢
The 200 MHz LC oscillator is a modified Colpi
with bias stabilization supplied by Q10. The
quency of the 200 MHz oscillator is divided b
and U2 to produce a 10 MHz square wave. Th
compared to the processed 10 MHz reference
detector U3. Phase error is amplified by act
and applied to voltage variable capacitor CR¢
the 200 MHz oscillator "locked" in phase to th
reference signal. C23 sets the open loop cent
of the oscillator.

The main power amplifier consists of four sta
amplifier Q12 and Q13, linear amplifier Q14, :
C stages Q15 and Q16. Output power level is
adjusting the value of the negative voltage su
and Q18 to the linear amplifier and the Class

The power leveling loop operates by samplin;
value of the output signal with CR5, and comy
value to the Power Reference. The compariso:
differential amplifier Q19 and Q20, which the:
Q17 and Q18.

FIGURE 9-15A
COMPONENT LOCATOF
SOURCE/AMPLIFIER (A2l
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SOURCE AMPLIFIER (A201)

A source of up to one watt of power at 200 MHz is required
to drive the step recovery diode Comb Generator in YIG
module A207. The 200 MHz must be both stable and co-
herent with the master oscillator in the counter. Stability
is required to provide an IF spectrum that is dependent
only upon the input signal spectrum. Coherence with the
master oscillator is required to make counting accuracy
dependent only upon the accuracy of the master oscillator.

The requirements of stability and coherence are satisfied
by using a phase locked loop to lock a 200 MHz LC oscil-
lator to the 10 MHz Time Base oscillator. The required
output power is generated by a class C amplifier that
contains a leveling loop to set the power output at any
desired level from 10 mW to 1 W.

Circuit Description

A functional diagram of A201 is shown in Figure 9-15C.

The phase lock loop is a standard second order loop,
implemented by using digital PLL components. The 200
MHz LC oscillator is a modified Colpitts circuit with bias
stabilization supplied by Q20. The output frequency of
the 200 MHz oscillator is divided by 20 in U1, U2, and
U3 to produce a 10 MHz square wave. This signal is com-
pared to the processed 10 MHz reference by the phase
detector U4. Phase error is amplified by the active filter
U5, and applied to the voltage variable capacitor CRS.
This holds the 200 MHz oscillator "locked" in phase to
the 10 MHz reference signal.

The main power amplifier consists of four stages: a buffer
amplifier Q1 and Q2, a linear amplifier Q3, and two
class C stages Q4 and Q5. Output power level is con-
trolled by adjusting the value of the negative voltage
supplied by Q10 and Q11 to the class C stages.

The power leveling loop operates by sampling the peak
value of the output signal with CR1, and comparing this
value to the Power Reference. The comparison is made
by differential amplifier Q8 and Q9, which then controls
Q10 and Q11. YIG Bias Adjust R16 provides a small bias
current to the step recovery diode in A207.

FIGURE 9-15A
COMPONENT LOCATOR
SOURCE/AMPLIFIER (A201)
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CONVERTER CONTROL 2 (A202)

Converter Control 2 includes three circuit functions: one
section comprised of two Digital-to-Analog Converters
(DAC's), a Sweep Driver section, and a Power Control
section. The DAC's provide the ramp voltage for the Sweep
Driver and the three most-significant-digit presets to the
counting chain. The Sweep Driver supplies the drive
current to tune the YIG filter within A207. The Power
Control section programs the amount of RF power de-
livered to the Comb Generator portion of A207.

Digital-to-Analog Converter Section

This section consists of a clock generator, two digital-to-
analog converters: DAC 1 and DAC 2, and logic circuits
to control the clock generator and the two DACs. The
DACs provide the ramp waveform that is used to control
the YIG Filter. The ramp, in turn, is controlled by the
clock. DAC 1 step size is 200 MHz at a rate of one step
per millisecond. DAC 2 step size is 1.5 MHz at a rate of
two steps per millisecond.

When the YIG Filter is locked onto a comb line, the num-
ber in DAC 1 is preset into the three most-significant-
digits of the Counting Chain.

Clock pulses are generated by IC Timer U16. The NAND
gates of U4 enable DAC 1 or DAC 2 and disable the clock
upon command from Converter Control 1 (A203). Ql1
provides a negative current step whenever DAC 2 is
enabled. This compensates for the time delay between
current and magnetic field within the YIG structure.
This delay is the result of eddy currents generated by
a changing magnetic field.

Clock pulses are converted into a ramp by successively
summing in a larger amount of current each time a clock
pulse occurs. One side of each summing resistor is con-
nected to the inverting input of U3A. Each resistor will
then sum in current whenever the other side of the re-
sistor is returned to a reference voltage. For the 1.5 MH:
to 100 MHz steps, the resistors are effectively connected
to the +5 V reference supply when their associated decac
counter output goes to logic 1. For the 200 MHz to 10 GH:
steps, the logic 1 outputs saturate the associated switch
transistor, thus effectively connecting the resistor betwe:
the +3.1 V reference supply and the U3A input. The amou
of current added is carefully regulated by the tight toler
ance of the summing resistors, and the temperature com-
pensated reference voltage supplied by CR1 and U2B.

DAC 1 controls the steps from 200 MHz to 19.8 GHz; DAC
2 from 1.5 MHz to 200 MHz. Ul generates a reset pul
when DAC 2 reaches 200 MHz; U9 will generate a res
pulse when DAG 1 reaches 20 GHz. The three most-signi
ficant-digit (3MSD) information is sent to Count Chain
(A102) via connector J2. Connector J1 provides inputs t
YIG Preset Options 01 and 02 (see Section O), which init
ate the ramp starting point at a non-zero frequency.

Sweep Driver Section

The Sweep Driver section consists of an operational amp
fier, a voltage translator, and two cascaded output trans:
tors. The second output transistor (A2Q1) is mounted on
the Converter chassis.

The ramp from the DACs drives the inverting input o
U3B. R72 sets the ramp offset, while R70 determines the
slope of the ramp. Feedback voltage is obtained acros
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Power Control Section

The Power Control circuit provides the means for reduc-
ing the power output of the Comh Generator during the
Sweep period from 1 t0 9.§ GHz. This limits the maximum
amplitude of spurious signals generated in the Mixer,
This power reduction is accomplished by varying the
output level of the Source/Amplifier (A201) with the
control voltage produced by the Power Control Section.

The digital information which controls DAG 1 is fed to U10,
U138, and U17. U11D, U11E, and U12 are used to level the

When the counter is Set to Band I or Bang II, the power
level control voltage is held at minimum by turning on
transistor Q14.

FIGURE 9-16A
COMPONENT LOCATOR
CONVERTER CONTROL 2 (A20;
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sense resistor R61, forcing an extremely linear relation-
ship between the sSweep voltage and the YIG Filter cur-
rent. CR4 limits the voltage developed across the YIG
Filter tuning coil during flyback, in order to protect
transistors Q13 and A2Q1.

Power Control Section

The Power Control circuit provides the means for reduc-
ing the power output of the Comb Generator during the
sweep period from 1 to 9.8 GHz. This limits the maximum
amplitude of spurious signals generated in the Mixer.
This power reduction is accomplished by varying the
output level of the Source/Amplifier (A201) with the
control voltage produced by the Power Gontrol Section.

The digital information which controls DAC 1 is fed to U1,
a BCD-to-decimal decoder. The output at P1 pin 4 will be
a series of steps, each step covering five comb lines from
110 9.8 GHz. U14 is used to give an extra step between
1.4 and 1.8 GHz. By proper adjustment of each step, the
Power into the Comb Generator can be programmed to
provide relatively constant comb line power at the Mixer
diode.

When the Counter is set to Band I or Band II, the power
level control voltage is held at minimum by turning on
transistor Q186.

9-36

FIGURE 9-16A
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CONVERTER CONTROL 1 (A203)

Converter Control 1 performs all the control functions
necessary to lock the microwave Converter to the cor-
rect YIG/Comb Generator (A207) output frequency, and
provide appropriate signals to the direct counter.

Converter Control 1 consists of five basic functional
sections: a Video Limiter, a Video Detector, an In-Band
Detector, an Analog Processor, and Signal Acquisition
Logic. The Video Limiter processes the signal from A204
to provide a constant amplitude signal to the High Fre-
guency Board (A106). The Video Detector converts the
incoming video signal from A204 to a level proportional
to the incoming power. This signal is then compared to a
number of preset levels in the Analog Processor circuits,
ind converted into digital signals for further processing.
The In-Band Detector is used to determine whether or not
the video frequency falls within the desired passband,
ind to enable the Analog Processor circuits. The Signal
fcquisition Logic provides the digital commands to con-
rol the sweep circuits and to lock the Converter on the
ippropriate comb line.

figure 9-17C shows the operating seq . ‘nce of ae Con-
rerter. In the absence of an input signal tc .he Converter,
1 200 MHz/ms sweep is continuously generated (DAC 1
INABLE and CLOCK ENABLE are high). At the end of

m

each sweep, a CONVERTER RESET command is generated
(point A to point B on waveform). When a signal is ap-
plied, a Video Detector output will be generated when
the YIG Filter is tuned through the correct harmonic
(point C). When this signal appears, a CONVERTER RESET
command is again generated (point C to point D), and the
sweep is reset to zero. A new sweep is initiated (point D)
and eventually the Video Detector again produces an out-
put (point E). At this point, a small backward step will
be taken, followed by a 3 millisecond delay (point E to
point F). At the end of this time, DAC 2 tutns on, and a
considerably slower sweep (4 MHz/msec) begins. At
point G, the Video Detector output has reached 90% of the
value stored in the Peak Detector, and the sweep is
stopped. Three milliseconds later (point H), a LOCK com-
mand is given, which will allow the counter to read the
frequency applied to the High Frequency Board (A107).
If the sweep is inhibited from stopping at point G (by
grounding A203TP4), the Video Detector output will
appear as shown by the dotted line on the waveform.

Video Limiter and Video Detector Sections

The incoming signal from the Video Amplifier (A204)
enters at connector P2, passes through an isolation buffer
Q2, and is limited by the differential amplifier Q4-Q5.
This provides a fixed output amplitude of approximately
1V peak-to-peak to the High Frequency board. Q2 also
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drives the Video Detector diode CR8. Diode CRY (matched
to CR8) is used for temperature compensation of GRS
bias. The rectified signal is then amplified by U3, whose
gain is set by Video Detector Gain Control R41. The set-
Hng of R41 determines the minimum required lock signal
from the Video Amplifier. As such, its setting plays an
Important part in determining the sensitivity of the
Converter. Refer to Section 6 for the Proper adjustment
Procedure.

In-Band Detector

The Video Amplifier also drives an additional buffer Q1,
which provides the drive signal for a two-stage limiter
Ul. This limiter drives a bandpass filter, whose output
is then detected by CR4. Matched diode CR5 provides
temperature compensation for CR4. The output level of
CR4 thus is a function of frequency only. When the output
of CR4 exceeds the DC level set by R21, the In-Band De-
tector triggers, generating a TTL compatible output sig-
nzl. Trigger level hysteresis prevents the In-Band De-
tecior from turning off until the signal is reduced consid-
erably in power. R21 is set to turn on the In-Band Detec-
for at 250 MHz. Once turned on, it will not turn off until
the frequency is increased to approximately 275 MHz. It
is this difference in turn-on and turn-off frequency,
which determines the FM tolerance of the heterodyne
Converter at the edge of the video passband.
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The Analog Processor contains an AC-coupled comp
a DC-coupled comparator, and a peak detector. Th
pose of this section is to convert the analog output
Video Detector into digital commands which can be
to lock the Converter to the correct comb line. U8 «
Pares the Video Detector output to preset levels. U
AC-coupled, and therefore requires that the Video
. tector signal be sweep related in order to trigger.
is DC-coupled, and is used to determine that there
ficiert power level coming from the Video Amplifie
comparators are enabled by the In-Band Detector o

Operational amplifiers U4 and U5 and their associat
circuitry form a peak detector, which stores the mas
Video Detector output during a particular sweep pe
U7 compares the stored output of the peak detector
the instantaneous value of the Video Detector outp
Switching occurs when the Video Detector output re
90% of the stored peak.

The Peak Detector is discharged by U6. A CONVER"
RESET Command or lack of the In-Band Detector sig
will activate U6. The circuit is inhibited from disch,

ing by the presence of the DAC 2 ENABLE discuss
below.

The outputs of each of the three comparators U8A, U
and U7, then form input commands to the Signal Acq
sition Logic section.

Signal Acquisition Logic

There are five commands generated by the Signal Ac
sition logic: CONVERTER RESET, DAC 1 ENABLE, D,
ENABLE, CLOCK ENABLE, and LOCK. The CONVERT
RESET command is a 5 millisecond pulse used to rest
the digital logic on both this board and Converter Cc
trol 2 (A202). The three enable commands determi
which DAC, if any, will control the sweep current ag
plied to the YIG Filter. If the CLOCK ENABLE is low,
sweep will occur, and the current into the YIG Filter
remain constant. If the CLOCK ENABLE is high, eithe
DAC 1 or DAC 2 (on Converter Control 2) will gener:

a current sweep. The appropriate DAC is selected by
DAC ENABLE commands.

FIGURE 9-17A
COMPONENT LOCATOR
CONVERTER CONTROL 1 (A203)
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CONVERTER CONTROL 1

(A203)

all the control functions
necessary to lock i* ‘e Converter to the cor-
rect YIG/Comb Gen 07) output frequency, ang
provide appropriaze signals o the direct counter.

Converter Control 1 p

Converter Control 1 consisis of five basig functional
sections: a Video Lim Video Detector, an In-Band
Detector, an Analog P T, and Signal Acquisition

Logic. The Video Lim
to provide a constant
quency board (A108).
incoming video signal from A
to the incoming power. T3
number of preset levels i
and converted into g
The In-Band Detector i
the video frequency fa
and to enable the Anal
Acquisition Logic prov
trol the Sweep circuits
appropriate comb line.

signal to the High Fre-
o Detector converts the

desired Passband,
I circuits. The Signal
ital commands to con-

Figure 9-17GC shows the operating se
verter. In the absence of an
a 200 MHz/ms Sweep is contin
ENABLE and CLOCK ENABLE
each sweep, a CONVERTER RES
(point A to point B on waveform).
plied, a Video Detector output wil
the YIG filter is tuned through the c

erated (DAG 1
At the end of

(point C). When this signal appears, a CO» VERTER RESET

command is again generated (point C to point D), and the
SWeep is reset to zero. A TIew sweep is initiated (point D)

If the Sweep is inhibited from stopping at point G (by
grounding A203TP4), the Video Detector output will
appear as shown by the dotted line on the waveform.

Video Limiter and Video Detector Sections

The incoming signal from the Video Amplifier (A204)
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The following description is keyed to the corresponding
lettered points on the waveforms shown in Figure 9-17C.

A. Initiation of CONVERTER RESET: A CONVERTER
RESET will occur in the digital logic whenever
any one of the following occur: (1) CONVERTER
RECYCLE command from A104. (2) Either DAC
reaching the end of its range. (3) Loss of suffi-
cient video level (U2A input drops below thresh-
old). (4) Image Rejection circuit operating (see
later paragraph). When this occurs, U6 pin 1
goes low, causing it to generate an 18 millisecond
CONVERTER RESET pulse. This pulse will reset
DAC 1, DAC 2, U10B, and U2A.

B. Start Sweep: CONVERTER RESET goes low and
enables DAC 1.

C. Presence of Sweep Related Signal: An In-Band
signal of sufficient amplitude triggers U2A. When
the signal drops below the threshold value, the
negative transition triggers flip-flop U10A. This

action generates a CONVERTER RESET. All circuits

except Ul0A are reset; U10B is enabled.

D. Start of Second Sweep: End of CONVERTER RESET
triggers U10B which, in turn, enables U11A. The
purpose of the second sweep is to guarantee that
after the signal has been applied to the Converter,
a sweep is begun from zero frequency. This pre-

vents locking to a harmonic of the input frequency.

E. Presence of Sweep Related Signal: The negative
transition of U2A, as described in paragraph C,
triggers Ul1A. This turns on DAC 2 ENABLE. In
addition, multivibrator UBA is triggered, which
generates a 3 millisecond pulse. The CLOCK EN-
ABLE is turned off during this pulse, and U7A is
triggered. The output of U7A enables U7B. The
loss of DAC 1 ENABLE also results in a negative
current step (generated on Converter Control 2)

such that the YIG/Comb Generator is tuned back
through the frequency that initiated the trigger.
This action causes the twin peaks in the Video
Detector output. During this period, the Peak De-
tector has stored the peak detected signal level;
the voltage at U5 pin 6 is 90% of that peak.

Stop Sweep: When the Video Detector output reache
the stored peak U5A is triggered, which aga
s a 3 millisecond pulse to be generated by
. This pulse triggers U7B which disables th
LOCK ENABLE.

(/)

—

H ck: At the end of the 3 millisecond pulse, the

)CK command is obtained at U9 pin 11 (this al

the counter to display the input frequency)
t any time after LOCK command occurs, the

goes high.

n the correct comb line, the next higher line is st
f L. If the counter should lock to this line, called th
i n erroneous reading would result. To prevent
1 image rejection circuit consisting of U11B and
U14 is provided.

ting in DAC 1 ENABLE going low, U11B will be tri
. resulting in a CONVERTER RESET. The Convert
is thus prevented from locking on the image.

FIGURE 9-17C
OPERATING SEQUENCE
CONVERTER CONTROL 1 (A203)
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SCHEMATIC DIAGRAM
CONVERTER CONTROL 1 (A203)
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PIN DRIVER/VIDEO AMPLIFIER (A204)

Refer to Functional Diagram — Figure 9-18C.

Loop, and the Video Amplifier,
Components of the PIN Driver include:

PIN Diode Attenuator (A206).

Mixer (A205).

Current—to-Voltage Converter (A2 04U1).
Loop Amplifier (A204U2).

Iseries Control Circuit (A204Q10—13,Q15,U4).
Ttotal Control Circuit (A204CR6,CR7, Q14,U3).

Mo a0 oo

Components of the Video Amplifier include:

a. Four-stage Broadband Amplifier (A204Q1-4).
b. PIN Attenuator Section (A204CR1, CR2,Q5).
€. Four-stage Broadband Amplifier (A204Q6-9).
d. RF Detector (A204CR3, CR4),

€. AGC Loop Amplifier (A204Q16,Us).

rent generators: Iseries and Liotal. These Currents deter-
mine the magnitude of signal attenuation in the PIN Diode
Attenuator (A206).

The Iggrieg and Liotal Current generators contain shaping
networks that contro] the ratio of the currents through the
series and shunt diodes in the attenuator to pProvide a
fairly constant 50 ohm terminal impedance.

The current shaping network for Iiota] consis
CR7, R68, and R71. CR6 and CR7 Produce an
mately exponential curve, while R68 and R71 ]
a linear curve. Their sum determines the shay
current into the Summing node at R75,

In operation, an increase in signal power at th
ator input results in an increase in the magnit

increasing Itotal while decreasing Iserigs. This
an increase in the current through the shunt di

The Video Amplifier section amplifies the differ:

quency produced by the Mixer, and applies it to
Control 1 (A203).

The circuit consists of eight essentially identi,
blocks and an automatic gain control. Overall ga
Video Amplifier is nominally 56 dB, with g freq
range of 25 MHz to 275 MHz.

A typical gain block includes g single broadband
sistor amplifier stabilized by series and shunt fe
and an output matching inductor.

The AGC portion of the amplifier consists of RF le
tector CR3 and CR4, loop amplifier U5, PIN Diode
driver Q16, emitter follower Q5, and PIN Attenuat
CR1 and CR2. The reference voltage in the AGC Ic

FIGURE 9-18A
COMPONENT LOCATOR
VIDEO AMPLIFIER (A204)
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COMPONENT LOCATOR
CONVERTER INTERCONNECT (A208)
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SECTION O
OPTIONS

O-1. This section provides descriptions, specifications
(where applica rams and component
locators, for th or use with the EIP

350D/351D Autohet

OPT DESCRIPTION

01 YIG PRESET - PROGRAMMABLE

02 YIG PRESET - THUMBWHEEL

03 OVEN STABILIZED OSCILLATOR (5 x 10~ 9)
04 OVEN STABILIZED OSCILLATOR (1 x 10~ 9)
05 OVEN STABILIZED OSCILLATOR (5 x 10~ )
06 PROGRAMMA
07 REMOTE PROGRAMM
09 BCD OUTPUT

10 REAR PANEL INPUT CONNECTORS
11 BAND II DELETED

12 EXTENDED BAND IIT RANGE - 350D
13 RACK MOUNT/C

16 GENERAL PURPQOSE IN ACE BUSS*




OPTION 01

YIG PRESET

O1-1. DESCRIPTION

0O1-2. This option allows the user to program the s‘ﬁ*'
ing frequency of the sweep in Band III (825 MHz t
18 GHz). Increments of 200 MHz may be prograr
grounding the appropriate inputs using standard

BCD code. These inputs drive Converter Control 2 =
ers A202U7 and U9 to preset the DCUs of DAC 1 on A202
0O1-3. For proper Converter operation, if is necessary

that the sweep function not be interfered
requires that the minimum frequency
must be at least 275 MHz above the
It also imposes the requirement th I
be at least 275 MHz above any other freguencies present.

O1-4. Provided the above restrictions are met. Option 01
may be used both for the purpose acquisition
time, and to measure a signal in the presence of a lower

frequency signal.

O1-5, OPERATION

a. Enter pre
consideration for programming r

b. Press RESET buttion.

EXAMPLE: To measure 8 GHz signa 1 in presence of
4 GHz signal (bot I nimum sensi-
tivity of counter). 1

RESET button. C” p at 7 GHz and

for 7 GHz; press

PROGRAMMABLE

J3
Pin No. Function
16 10° B (200 MHz)
17 108 C (400 MHz)
18 10® D (800 MHz)
19 10° A (1 GHz)
20 10° B (2 GHz)
21 10° C (4 GHz)
22 10° D (8 GHz)
23 10" A (10 GHz)
24 Ground
25 +5 Vdc

TABLE 01-1

J3 CONTACT GROUNDING FOR
PROGRAMMABLE YIG PRESET
OPTION 01

011
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FIGURE 01-1A
COMPONENT LOCATOR
YIG PRESET - PROGRAMMABLE
OPTION 01

A10241

ANS 93

Al )3

Refer to Option 07, Figure 07-1 for Component
Locator and Schematic Diagram for A115 Pro-
gramming board.

FIGURE 01-1B
INTERCONNECTION DIAGRAM
YIG PRESET - PROGRAMMABLE
OPTION 01




02-1. DESCRIPTION

OPTION 02

YIG PRESET - THUMBWHEEL

02-2. This option is functionally identical to Option 01
with the exception that ground contact closure is pro-
vided by a 3-digit thumbwheel switch mounted on the

front panel of the counter. Comb start frequency may be
read directly from the switch.

Azol
A208
== ~en e
[A'lo-:..L }':
Al04& J
s
FIGURE 02-1
ol < COMPONENT LOCATOR AND
7 i WIRING DIAGRAM
/ YIG PRESET - THUMBWHEEL
OPTION 02
. 10 GHz S
E— P
10 6Rz [
DieiT 2 BUIS WIRE
v | Ghz 5
| GH 2| 7 GHzZ 10
- = ,T 8 Ghz n _
DIGIT [= | 4Gk - (To Az07-2))
c |
! 200 MKz 4
= e e—
DIGIT
| < i 7

02-1




03-1. DESCRIPTION

OPTIONS 03, 04, AND 05
HIGH STABILITY TIME BASE
(OVEN STABILIZED CRYSTAL OSCILLATOR)

03-2. Three Oven Stabilized Oscillators are available
as options for the 350D/351D Counters. Specifications
for the three options are listed in Table 03-1. These

options reduce the counter
paragraphs 6-8 through 6-
and time.

03-3. When either Option

the TCXO (A116) is removed from t
lator PC Board (A108), and compon
A108 and Counter Chassis Al (see
9-10). The added components incl

power transformer A114T1,

inaccuracy (see Section §.
26) due to both temperature

installed,
ence Oscil-

03, 04, o
R

en Oscillator
28 Vdc Oven Power Supply

A114, and connector A108J3.

03-4. The 28 volt Power Supply is on

long as the counter is plug
AC power, irrespective
switch. Primary wiring
former is shown in Sec
of the circuit is conve
CR1, filter C1, regi

(T

protective diodes CR1-CR

n neril

oscillator power trans-

9-9. The balance

ve bridge rectifier

1, pass transistor Q1,
voltage control R3.

STIC OPTION 03 OPTION 04 OPTION 05

<] 5x 1077 <] 1= 10~9] <[{-5x 10—1]

<1x10"Yrms

\ i v B
TURE STABILITY <l 8x10-°] <] 3x10-2] <| 3x10-8|
+10% LINE VOLTAGE , i i | .
|
CHANGE <1 5x 1077 <] 2x10-1] <] 2x10-1|
TABLE 03-1
SPECIFICATIONS

OVENIZED OSCILLATOR OPTIONS

03-1
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06-1. GENERAL DESCRIPTION

06-2. This option allows the displayed reading of any

OPTION 06
PROGRAMMABLE OFFSETS

frequency to be increased or decreased by any number
in 100 kHz increments,

06-12. Programming connector type: Amphenol 57-2p53
50 pin female. Mating connector: Amphenol 357 -30500, 50

06-3. For positive offsets, the desired number may be . ‘
Programmed directly on 24 input lines (4-line BCD code Fllnﬂ |
on each of six digits) Activating the OFFSET ENABLE Ground
tommand will then cause the reading to be offset by the
Programmed frequency. Offset Enable
5
06-4. Negative offsets require that the nines complement 107 A (00 *Hz)
of the number be brogrammed and that the OFFSET MINUS 10° B (200 kHz)
command be activated. The nines complement of 3 number 10° ¢ (400 kHz)
is obtained by subtracting the number from 99.9999 GHz.
10° D (800 kHg)
06-5. All inputs are programmed by ground contact 10° A (1 MHz)
closure or application of a TTL, "0" level. Pin connec-
tions are shown in Table 0g-1, 10° B (2 MHz)
6
06-6. CIRCUIT DESCRIPTION 107 € @M
10° D (8 MHy)
06-7. Circuitry required for the option is containeq on 107 A (10 MHz)
two PC boards. Programming Option Board A115 contains :
the inverters used as buffers for the Input information. 107 B (20 MHz)
gflrfsﬁitfgntrol Unit A100 contains the remaining control 107 ¢ (40 MH;)
10" D (80 MHz)
06-8. The six digit offset input is used to directly preset 10° A (100 MHz)
the six DCUs op Count Chain 2 (A102). This then requires
that the 3 MSD information from the Converter (in Bang 10° B (200 MHz)
IIl operation) must be serially added to the preset infor- 8
mation. This is the major function of the Offset Control 107 ¢ (s00 M)
unit 10° D (800 MHz)
9
06-9. The second function of the unit is to provide a 107 A (16H)
single pulse to the 100 kHz DCU of Al102 during negative 10° B (2 GHz)
fiset.
cise 10° C (4 gHy)
06-10. During SEQUENGCE GENERATOR g7, 3 MSD infor- 10° D (8 GHz)
mation from the Converter is breset into US, U7, and U8. 109 A (10 GHz)
The OFFSET LOAD Command is generated (U2 pin 6) ang,
1f OFFSET MINUS is low (negative offset), U4B is set. 10® B (20 GHg)
10
06-11. At SEQUENCE GENERATOR "1™ U3a is enabled and 107 ¢ o EHz)
divides the input 2.5 MHz clock to 1.25 MHz. U3B inhibits 10° D (g GHz)

“esets U4A, ends the cycle, and removes the SEQUENCE

.

Offset Plus/Minus

TABLE 06-1

J3 CONTACT GROUNDING FOR
PROGRAMMABLE OFFSET

OPTION 06

06-1
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OPTION o7
REMOTE PROGRAMMING

O7-1. GENERAL DESCRIPTION

a. 10Hz RESOLUTION
b. 100 H; RESOLUTION

C. 1KkHz RESOLUTION
d. HOLD

€. RESET

f. TEST

8. BANDI] SELECT

h. BAND 11 SELECT

BAND 111 SELECT

[

ontrols, an addi-
ilable. This

=S 2 new reading

07-3. In addition to the front pane] ¢
tional commang: COUNTER RESET i
Command resets the counter and initia:
without Tesetting the Converter,

07-4. The LOCAL/REMOTE input actiy
functions, This and al1 remote comm
by ground contact closure or a i = level.
tonnections to the Tear panel are shown in Table 07-1.

07-5. CIRCUIT DESCRIPTION

07-86. In the standard instrument, ajj front pane] control
Switches are returned to ground through a jumper cable
between A11377 and J8. With Option 07, the jumper cable

through circuits on A115 in the LOCAL mode. 1n REMOTE,
a series of multiplexers disable the front banel switches

sontrols, allowing remote control of functions shown in
Fable 07-1,

O7-8. If the HOLD is not energized, front Dbanel SAMPLE
RATE determines Cycle time. In Temote operation, front
banel HOLD ig ineffective,

O7-9. If none of the RESOLUTION Switches are grounded,
the counter wijg Operate with a one second gate,

07-10. Programming connector type: Amphenol 57-40500,
50 pin female. Mating connector: Amphenol 57-30500, 50
bin male.

Function

No Connection

1 kHz Resolution

100 Hz Resolution

Counter Reset

10 HZ Resolution

9 Band 1, Lo=%
10 Band T, @iz
11 Band 11
12 Band 11
13 Local/Remots

Ground

TABLE 07-1
J3 CONTACT GROUNDING FOR
REMOTE PROGRAMMING
OPTION 07

07-1

=
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NOTE: COMPOSITE PCB ASSEMBLY
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OPTION 07
REMOTE PROGRAMMING

07-1. GENERAL DESCRIPTION

07-2. Most of the functions which are normally controlled
from the front panel of the counter may be remotely pro-
srammed by this option. These functions are:

a. 10 Hz RESOLUTION

b. 100 Hz RESOLUTION

¢. 1 kHz RESOLUTION

d. HOLD
e. RESET
f. TEST

BAND I SELECT
BAND II SELECT

[ S o]

BAND III SELECT

iy

J7-3. In addition to the front panel controls, an addi-
ional command: COUNTER RESET is also available. This
:ommand resets the counter and initiates a new reading
vithout resetting the Converter.

va

)7-4. The LOCAL/REMOTE input activates the remote
unctions. This and all remote commands are activated
)y ground contact closure or a TTL "0" level. Pin
;onnections to the rear panel are shown in Table 07-1.

)7-5. CIRCUIT DESCRIPTION

)7-6. In the standard instrument, all front panel control
witches are returned to ground through a jumper cable
etween A113J7 and J8. With Option 07, the jumper cable
s removed, and cables from J7 and J8 connect to Remote
‘rogramming board A115. Switch returns are grounded
hrough circuits on A115 in the LOCAL mode. In REMOTE,
series of multiplexers disable the front panel switches
nd enable the remote control lines.

17-7. The remote programming circuit contains 13 two-
nput multiplexers, each of which has one input connected

> a front panel switch return, and one input connected to
ne REMOTE PROGRAMMING connector. When the LOCAL /-
[EMOTE line (J3 pin 13) is grounded, the multiplexers

ffectively open the ground connections of the front panel

ontrols, allowing remote control of functions shown in

‘able 07-1.

07-8. If the HOLD is not energized, front panel SAMPLE
RATE determines cycle time. In remote operation, front
panel HOLD is ineffective.

07-9. If none of the RESOLUTION switches are grounded,
the counter will operate with a one second gate.

07-10. Programming connector type: Amphenol 57-40500,
50 pin female. Mating connector: Amphenol 57-30500, 50
pin male.

J3
Pin No. Function
1 No Connection
2 1 kHz Resolution
3 100 Hz Resolution
4 Hold
5 Reset
6 Test
7. Counter Reset
8 10 Hz Resolution
9 Band 1, Lo-Z
10 Band I, Hi-Z
11 Band 1T
12 Band 11
13 Local /Remote
14 Ground
TABLE 07-1

J3 CONTACT GROUNDING FOR
REMOTE PROGRAMMING
OPTION 07

07-1
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Pin No. Function Pin No. Function Pin No.
1 10! A 18 10° B 34 10° ©
2 10! B 19 101 A 35 10° D
3 102 A 20 10 B 36 10% ¢©
4 102 B 21 10° A 37 105 D
5 107 A 22 Inhibit 38 10" €
6 10° B 23 10° B 39 10’ D
7 10* A 24 - Ref 4 10% . ¢
8 10* B 25 + Ref 11 10° D
9 10° A 26 10t @ 42 10° €
10 105 B 27 10! D 43 10° D
11 106 A 28 102 e 44 10%° ¢
12 10 B 29 102 D 45 10° D
13 107 A 30 109 ¢ 48 102" ¢
14 107 B 31 103 D 47 10° D
15 10% A 32 10* C 43
16 10° B 33 10* D 49
17 10° A 50 Ground
NOTE: The 10° bit is the least significant digit, and corresponds o the 1 Hz

output. A, B, C, and D, are the 1, 2, 4, and 8, bits of each bin

coded decimal output digit.

Print Commar
No Connectios

Function

TABLE 09-2
J2 CONTACT GROUNDING FOR
BCD DIGITAL OUTPUT

OPTION 09
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OPTION 09
BCD OUTPUT

09-1. DESCRIPTION

09-2. This assembly provides binary coded decimal
outputs to the rear panel of the counter corresponding
to the applied input frequency. A PRINT command indi-
cates the presence of valid data, while an INHIBIT input
is available to allow the user to prevent the information
from being altered. Refer to Table 09-2 for rear panel
connections.

09-3. Each output line from the latches associated with
the counting chain (A102, A103) then feeds through an
inverter to the rear panel Digital Qutput Gonnector J2.

09-4. A positive INHIBIT level (+2 to + 50 V) turns on

Q1. This in turn, generates a SEQUENCE INHIBIT command
to prevent the counter from continuing its sequence. This
command allows the user to prevent stored information

from being altered.

BCD Code

1-2-4-38

Format

11 data digits in parallel form

"0" State Level

0 to 0.4V, 5 mA current sink capability

1" State Level

+5 V, 2kohm source impedance

Negative Ref

Ground

Positive Ref

+5 V, 22 ohm source impedance

Print Command

+5Vto0V step, fall time 1 microsecond
20 microsecond width. 2kohm source
impedance.

Hold Off
Requirement

Maximum: 50 V; minimum: 2 V.

_

TABLE 09-1
SPECIFICATIONS

09-1

S, v 1
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OPTION 10
REAR PANEL INPUTS

010-1. DESCRIPTION

010-2. Band I input connector and Preamplifier (A111),
and Band II input connector, moved to rear panel., Con-
verter assembly is reversed end-for-end, to place the
Band III input connector at rear panel. All specifications
remain as stated for front panel connectors.

OPTION 11
BAND Il DELETED

011-1. DESCRIPTION

011-2. Band II input connector and Prescaler (A109)

removed. Delete all manual references to Band II opera-

OPTION 12
350D BAND IIl FREQUENCY
RANGE EXTENDED

12-1. DESCRIPTION
012-2. Band III frequency range of 350D extended

of factory selected components to 825 MHz
_ Sensitivity between 12.4 GHz and 13.5 GHz
7 rms). All other specifications remain

010-1




OPTION 13
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EIP COUNTER REPAIR AND RETURN FORM

TO FACILITATE REPAIRS, PLEASE ANSWER ALL QUESTIONS AND RETURN THIS FORM WITH
COUNTER TO: EIP INCORPORATED, 3230 SCOTT BOULEVARD, SANTA CLARA, CA 95051. 1

MODEL NO. SERIAL NO.

1. Briefly describe trouble symptoms:

2. Check frequency range in which trouble occured:

Band I Band 1
20 Hz-135 MHz 10-300 MHz Band I Band III
3. Would the counter show the correct display in the TEST position? Yes No
4. What was the approximate ambient temperature? 18
5. Did failure occur at turn on, or after some period of time? Turnon ___ . After __ hours
6. At what frequency (ies) did counter fail to operate? 2 i
7. What was the input power level at failure? dBm (or mW) .
8. Was the rear panel INT/EXT switch in the INT position? Yes No
9. What type of signal generator (or signal source) was being monitored by the counter
at the time of failure?
10. Please sketch (on the other side of this sheet), the test or operational set-up in use when

the counter failed. and any additional comments regarding this instrument.

11. In the event counter repair cost is not covered under the EIP standard warranty, please
complete the following:

a. Maximum allowable charge without further customer approval: $

b. P.O. No. Date Buyer

¢. Billing address:

12. Name of perscn making this report (PLEASE PRINT):

Your phone number: (Area Code: ) Ext:
CUSTOMER INFORMATION SHIPPING INFORMATION

OWNER SHIP TO

ADDRESS ADDRESS

CITY CITY

STATE Z1P STATE ZIP

COUNTRY COUNTRY

D-775




EIP COUNTER REPAIR AND RETURN FORM

TO FACILITATE REPAIRS, PLEASE ANSWER ALL QUESTIONS AND RETURN THIS FORM WITH
COUNTER TO: EIP INCORPORATED, 3230 SCOTT BOULEVARD, SANTA CLARA, CA 85051.

MODEL NO. SERIAL NO.

1.

W 0 NN O o o W

10.

163

b

Briefly describe trouble symptoms:

Check frequency range in which trouble occured:

Band I Band I

20 Hz-135 MHz 10-300 MHz Band II Band III

Would the counter show the correct display in the TEST position? Yes No

What was the approximate ambient temperature? R,

Did failure occur at turn on, or after some period of time? Turn on . After  hours
At what frequency (ies) did counter fail to operate? .
What was the input power level at failure? dBm (or mW) .

Was the rear panel INT/EXT switch in the INT position? Yes No

What type of signal generator (or signal source) was being monitored by the counter
at the time of failure?

Please sketch (on the other side of this sheet), the test or operational set-up in use when
the counter failed. and any additional comments regarding this instrument.

In the event counter repair cost is not covered under the EIP standard warranty, please
complete the following:

a. Maximum allowable charge without further customer approval: $

b P.O:. No- Date Buyer

¢. Billing address:

Name of perscn making this report (PLEASE PRINT):

Your phone number: (Area Code: ) Ext:
CUSTOMER INFORMATION SHIPPING INFORMATION

OWNER SHIP TO

ADDRESS ADDRESS

CITY CITY

STATE AL STATE ZIP

COUNTRY COUNTRY

D=775




