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SECTION |

NETWORK ANALYZER

INTRODUCTION

This supplement describes the differences between
the Model 8410A and the Model 8410B. In
addition, this supplement describes the changes
necessary to the 8410A Operating and Service
Manual {08410-930208) to document the 8410B.

DESCRIPTION

The 8410B incorporates an AUTO frequency range
mode, which gives it the capability of
automatically f{racking the HP B8620A Sweep
Oscillator over octave and multioctave frequency
bands from 110 MHz to 18 GHz. In all other
respects and functions the 8410B is the same as the
8410A.

MANUAL CHANGES FOR MODEL 84108

Make the following manual changes to the 8410A
Operating and Service Manual (08410-90020) to
document the 84108,

1-A, SAFETY CONSIDERATIONS
General

This instrument has been designed and tested
according to IEC Publication 348, “Safety
Requirements for Electronic Measuring
Apparatus,” and has been supplied in safe
condition. This is a Safety Class I instrument.

Operation

BEFORE APPLYING POWER, make sure the
instrument’s ac input is set for the available ac line
voltage, that the correct fuse is installed, and that
all normal safety precautions have been taken.

Service

Although the instrument has been designed in
accordance with international safety standards, the
information, cautions, and warnings in this manual
must be followed to ensure safe operation and to
keep the instrument safe. Service and adjustments
should be performed only by qualified service
personnel.

likely

Adjustment or repair of the opened.instrument
with the ac power connected should be avoided as
much as possible and, when inevitable, should be
performed only by a skilled person who knows the
hazard involved.

Capacitors inside the instrument may still be
charged even though the instrument has been
disconnected from its source of supply.

Make sure only fuses of the required current rating
and type (normal blow, time delay, etc.) are used
for replacement. Do not use repaired fuses or short
circuit the fuse holders.

Whenever it is likely that the protection has been
impaired, make the instrument inoperative and
secure it against any unintended operation.

| WARNING ]

If this instrument is to be energized through an
autotransformer (for voltage reduction), make sure
the common terminal is connected to the earthed
pole of the power source.

BEFORE SWITCHING ON THE INSTRUMENT,
the protective earth terminals of the instrument
must be connected to the protective conductor of
the mains power cord. The mains plug shall only be
inserted in a socket outlet provided with protective
earth contact. The protection must not be negated
by using an extension cord (power cable) without
a protective grounding conductor.

Any interruption of the protective (grounding)
conductor, inside or outside the instrument, or
disconnection of the protective earth terminal is
to make this instrument dangerous.
Intentional interruption of the earth ground is
prohibited.

Servicing this instrument often requires that you
work with the instrument’s protective covers
removed and with ac power connected. Be very
careful; the energy at many points in the
instrument may, if contacted, cause personal

injury.
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With the ac power cable connected, the ac line
voltage is present at the terminals of the powex line
module and at the LINE power switch. Be very
careful, Bodily contact with this voltage can be
fatal.

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT,
make sure instrument’s ac input is set to the
voltage of the ac power source.

BEFORE SWITCHING ON THIS INSTRUMENT,
make sure that all devices connected to the
instrument are connected to the protective earth
ground.

Model 84108, Manual Supplement

BEFORE SWITCHING ON THIS INSTRUMENT,
make sure the line power {mains) plug is connected
to a three-conductor line power outlet that has a
protective (earth) ground. (Grounding one
conductor of a two-conductor outlet is not
sufficient.

BEFORE SWITCHING ON THIS INSTRUMENT,
make sure the ac-line fuse is of the required current
rating and type (normal-blow, time-delay, ete.).

Page 1-2, Table 1-1:
Substitute Table 1-1A for Tabie 1-1.

Table 1-1A. Models 8410B and 8411A Specifications

Frequency Range:
8410B: 0.110to 18 GHz.
8411A: 0.110t0 12.4 GHz.

Option 018 0.110 to 18 GHz.?

8411A Input Impedance: 50 ohms nominal,
SWR<{1.5:1, 0.11 to 8.0 GHz;<2:1, 80 to 12.4
GHz; typicaily increases to a 10:1 SWR, 12.4 to 18
GHz.

Channe! Isolation: >65 dB, 0.1 to 6 GHz: >60 dB,
6 to 12.4 GHz; >50 dB, 12.4 to 18 GHz.

AMPLITUDE

Amplitude Range:

Reference Channel: Any 20 dB range between 16
and -44 dBm; reference channe! level mefer
indicates proper vrange. A 20 dB variation
causes <1.5dBand <4° change in amplitude and
phase indications. b

Test Channel: ~10 to -78 dBm from 0.11 to 12.4
GHz; -16 to -68 dBm from 124 {o 18 GHz.

Maximum RF input to either Channel: 50 mW (+17
dBm) damage level.

Maximum dc on RF Line: +3 V (damage Level).

IF Gain Control: Adjusts gain of fest channel relative
to reference channel, Range: 69 dB totalin 10 4B

and 1 dB steps; vernier provides continuous
adjustment over at least 2 dB.
Accuracy: 0.1 dB per 10-dB step, 20.05 dB per
1-dB step. Maximum cumulative, 0.2 dB.
Frequency Response: Reference and test channels
typically frack within:

0.3 dB for any octave 0.11 to 8 GHz.

*0.4 dB, 8 to 12.4 GHz.

+1.5dB,12.4 to 18 GHz.

Noise: Less than -78 dBm eguivalent input noise 0.11
to 12.4 GHz; -68 dBm 12.4 to 18 GHz.

PHASE

Phase Range: 0 to 360°

Control: Vernier provides continuous phase reference
adjustment over at least 90°.

Frequency Response: Reference and test channels
typically track within:
£1° for any octave 0,11 to 8 GHz.
*2°, 810124 GHz.
110°, 12.4 to 18 GHz,

GENERAL

Qutputs: Two rear panel auxiliary outputs provide 278
kHz IF signals; outputs may be used for signal
analysis, special applications, and convenient test
points; modulation bandwidth nominally 10 kiz.
Reference Channel IF: 2 voits peak-to-peak.

Test Channel 1F: 10 volts peak-to-peak or less,
depending on signal level and test channel gain
setting.

Connectors (8411A): APC-T.

Cable Supplied: Source Control Cable HP Part No.
8120-2140 for use with the 8620A Sweep Oscillator.

Power: 100, 120, 220, or 240V ac +5% --10%, 50 to 60
Hz, 70 watts (includes 8411A).

Weight:
8410: Net, 33 1b (14,9 kg). Shipping 41 1b (18,5 kg).

8411A: Net, 7 1b (3,2 kg). Shipping 10 1b (4,5 kg).
Dimension:

8410: 7% in. high, 16-3/4 in. wide, 18-3/8 in. deep
{191 x 425 x 467 mm).

8411A: 2.5/8 in. high, 9 in. wide, 5-5/8 in. deep {67
x 228 x 143 mm), exclusive of connectors. 5-ft
cable permanently attached for connection tfo
8410B.

1 gpecifications for the 8411A 018 Option below 12.4 GHz are
the same as the standard instrument. Speclfications above
12.4 GHz apply to the Option 018 only.



https://www.manualsplus.com/

Model 8410B, Manual Supplement Page’ 3

Page 1-3, Paragraph 1-156
For accessories furnished, add the following:

SOURCE CONTROL CABLE
Provides the control logie interconnections to the 8620A Sweep Oscillator necessary for automatic
operation.

Page 1-b, Figure 1-2:
Change item 5 to read as follows:

5. FREQ RANGE (GHz). Automatic or manual frequency range selection control. In AUTO position,
automatically selects proper frequency range. Particular frequency ranges can be selected. Selected
range must include the frequency (or frequencies) at which measurements are to be made. The dial
is marked to indicate that an 8411A Option 18 is required for frequency ranges above 12.4 GHz.

Add to Item 7 the following:
Because the meter averages in RF power during the automatic relocking cycle and sweeper refrace,
the meter level should be set at a slow sweep rate.

Page 1-6, Figure 1-3: _
Substitute Figure 1-3A. Model 84108 Rear Panel Features.

Page 1-7, Paragraph 1-42:
Add the following:
NOTE: In the AUTO mode of operation, Display Blanking, from the 8620A Sweep Oscillator, must
be connected to the plug-in CRT display unit {(8412A or 8414 A).

Page 1-9, Paragraph 1-69:
Add the following:
For AUTO mode operation, a 1V/GHz Frequency Reference voltage is supplied by the RF plug-in of
the B620A Sweep Oscillator. The requirements for this voltage are that it be positive in polarity and in
direct proportion (1V/GHz) to the signal source output frequency.

Page 1-9, Paragraph 1-70:
Add the following:
1-7T0A. B620A SWEEP OSCILLATOR with RF PLUG IN

Table 1-6A gives a serial number breakdown of the 8620A Sweep Oscillator and RF plug-ins that are
compatible for 8410B AUTO mode operation. Instrumenis with serial prefixes, or numbers, not
included in Table 1-6A require a service kit and modification. For Service Note and Modification Kit
part numbers, contact the local Hewlett-Packard Field Qffice.

NOTE

An 8620A Sweep Oscillator modified for compatibility with the 86290A
RF plug-in needs an additional modification for compatibility with the Model
84108 in AUTO mode of operation. This modification provides a path for
the Stop Sweep signal from the 8410B, and consists of a jumper between
8620A-J7 (ALT) and 8620A-J2 (27). If the jumper is installed, then grounding
8820A-42 (27) will stop the 8620A Sweep Oscillator from sweeping.
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REAR PANEL FEATURES

/

.
>
Y

1. Power Line Module and Fuse. Allows selection of

100, 120, 220, or 240 Vac Operation. To change
power selection, power cable must be disconnected
from rear of instrument. This allows plastic window
covering fuse compartment to slide to one side,
exposing fuse. To either change fuses or power
selection, pull outward on lever in fuse compartment.

. FREQ REF INPUT . Accepis a voltage proportional
to reference channel input frequency (1 V/GHz).
Voltage is used in AUTO mode operation. FREQ
REF INPUT is supplied by the RF section of the
8620A Sweep Oscillator.

. SOURCE CONTROL. For use when operated with
the 8620A Sweep Oscillator. Connector is used with
Source Control cable to provide interconnection of
Stop Sweep and External Trigger between 8410B and
8620A Sweep Oscillator.

. SWP REF INPUT. Accepts a voltage proportional to
reference channel input frequency. Voliage enables
auto-tuning to track fast sweeping input frequencies.
Nominal 0 to +40 volts per octavel from 20K ohms
*20% source impedance reguired. The lower voltage
must coineide with the lowest input frequency. HP
690 and 8690 Sweep Oscillators furnish suitable
reference voltages2, SWP REF INPUT voltage must
be provided when the sweep mode selected is from
high frequency to low f{requency at any sweep speed.
SWP REF INPUT is not used with the 8620A Sweep
Oscillator. :

5. TEST CHAN OUT. 278 KHz sine wave. Amplitude

10.

. REF CHAN OUT. 278 KHz sine

. AlR

depends upon the amplitude of the test channel RF
input and the settings of the front.panel TEST
CHANNEL GAIN (dB) and AMPL VERNIER
controls. Amplitude range is 0 to about 10 volts p-p.

wave with
amplitude fixed at about 2 volis p-p nomina! when
REF CHANNEL LEVEL meter reads in the
OPERATE region.

. TEST PHASE. 278 KHz sine wave with amplitude

fixed at about 0.22 volts p-p. Signal is in phase with
fest channel inpat.

. BLANK, Provides a -2 to —4 volt blanking signal

when the 84108 is not phase locked. This blanking
signal may be used with an auxiliary display unit.

INTAKE FILTER. Clean regularly. Do not
obstruct air flow.

SERIAL NUMBER PLATE. Eight digit serial number
should be included in any correspondence concerning
the Model 8410B.

Swept freguency measurements ¢an be made over somewhat
wider freguency ranges than indicated by the FREGQ RANGE
{GHz) setector provided the sweep reference voltages cover
the reguired ranges, See Tables 16 and 1-7 for details.

690-series  Oscillators need dividers for sweep reference
output, and internal dividers of 8630 Oscillators should be
checked. See Tabies 1-6 and 1-7.

Figure 1-3A. Model 8410B Rear Panel Features
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Page 1-10:
Add Table 1-6A.

Table 1-6A. AUTO Tune/Source Compatibility

Page 5

HP Instrument Serial
Model Number Prefix or Number
8620A (Mamframe) 1427A01876 and above,
86290A 1432A00101 and above.
Other Rf plug-ins 1506 A and above.

Page 1-12, Paragraphs 1-91 thru 1-95:
Substitute the following:
1-91. POWER REQUIREMENTS

1-92. The 8410B requires a power source of 100, 120, 220, or 240 volts ac +5% --10%, 50 to 60 Hz,
single phase. Power output should be capable of 85 watts when the 8413 Phase-Gain Indicator plug-in
is installed, and 105 watts when a CRT display plug-in is installed (8412A rectangular display or

8414A Polar display).
1-93. LINE VOLTAGE SELECTION

1-94. Figure 1-4A provides instructions for line voltage and fuse selection. A set of fuses is supplied

with the instrument.

g CAUTION

To prevent damage to the instrument, make the line voltage selection before
connecting line-power.

SELECTION OF OPERATING VOLTAGE

to fuse compartment,

Operating voltage is shown in module windaw., 2. Remove line fuse by pulling outward on FUSE PULL.

3. To selact operating v‘oltage:

a. Rotate FUSE PULL to left and remove PC
with long nose pliers.

on top left-hand side.

c. Push PC board firmly into its siot,

fuse in hoider. Be sure to use the correct fuse value.

. Disconnect power cord and slide cover to left to gain access

b. Orient PC board so that desired volage marking is

4. Rotate FUSE PULL back to its normal position and insert

board

Figure 1-4A. Line Voltage Selection
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Page 1-16, Paragraph 1-120:
Delete “‘unscrew retaining ring near the front panel,”.

Page 2-1, Paragraph 2-4:.
Change line voltage requirements to 100, 120, 220, or 240 volts ac +5 ~10%.

Page 2.1, Table 2-1:
Change Signhal Source Frequency Range to 0.11 to 18 GHz.
Add Recommended HP Model 8620A/86290A.

Page 3-1
Add the following maintenance precaution:
PRINTED CIRCUIT BOARD REMOVAL, Turn off the line voliage before removing, or replacing,
printed circuit boards. Damage to integrated circuits may occur if power is applied during printed
circuit board removal or replacement.

Page 3-1, Paragraph 3-4:
Change line voltage requirements to 100, 120, 220, or 240 volts ac +5% -10%.

Page 3-1, Paragraph 3-9:
Change to read as follows:
A circuit board extender (HP Part No. 08410-60109) is supplied with the 84108 and is stored behind
the front panel assembly (Figure 3-19A). The extender raises boards clear of the chassis for easier
access to the test points, and is designed to work with either 12 or 15 pin circuit boards.
Page 3-3, Table 3-1:
Change Signal Source Frequency Range to 0.11 to 18 GHz.
Add Recommended HP Model 8620A/86290A..

Page 3-4, Table 3-1:
Change Item 11 to: Digital Voltmeter, Recommended HP Model 3480 C/D with 3484A muliifunction
unit.

Page 3-8, Table 3-2:
Add the following:

P/O Table 3-2. 8410B Alignment Controls

COMPONENT ADJUSTMENT
REFERENCE LOCATION PROCEDURE
DESIGNATOR FUNCTION AFFECTED FIGURE Figure 3-11
A9R9 VTO Trigger Threshold 3-82 15
AQRIT Sweep Delay 3-82 15
A18R2 Auto frequency range 3-84 16
selection.

Page 3-46, Figure 3-11:
Add the following adjustment procedures.
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TEST | DESCRIPTION AND PROCEDURE

15 CIRCUIT
8410B AUTOMATIC CONTROL ASSEMBLY A9. (Adjust A9R9 and A9R17).

DESCRIPTION
The VTO Trigger Threshold (A9R9) is adjusted to ensure the automatic relocking cycle
is triggered when the 8411 A VTO reaches the upper limits of frequency range.

The Sweep Delay is adjusted to give the 8410B enough time to stabilize after phase locking.

TEST"

SWEEP RF
OSCILLATOR PLUG-N DC DIGITAL VOLTMETER (DVM}
e FROGRAMING
TR ) fﬂ@%@
i ] FREQ AEF a@ecoyy
(e Lo ] = I W) vy ~
NETWORK DISPLAY
ANALYZER PLUGIN
SBURGE ]
\ SOURSE CONTROL EONTROL
L @me o]
L FREAUENCY REFERENDE
wal Bl O IE)
FREG . '
REF
wRT
10 PF, 10:1
PROSE
HARMONIC DUAL TRAGE
FREQUENCY OSCILLOSCOPE
TRANSMISSION TEST UNIT CONVERTER
I H™
20 CM AIR LINE : g
aF TesT 5 o
NPT S -
1+
o i 1.24- 1 1048 ?—Jl 0
H ATTERUATOR ATTENUATOR I & G®<2
i - N
t . o okxl
1 g e pa L sy
\ ! e —4p.0.2
| EXTERNAL
| P
! i GHAN g
I I VERT INPUT
|
L !
4
: ALTERNATE TEST SETUP H
1
I
| APCY i
| SHORT :
l ;
E
1 19 48 i
I ATTENUATOR HARMONIC I
1 FREQUENCY i
: REFLEGTION TEST UNIT &7 uucncwy t CONVERTER :
| H
- REE* 1
i IWeyT I
- ]! 1O -

"THE HPE4TIA 1S TURNED UPSIDE DOWN TO MATE WITH THE CONNECTORS SHOWN

Figure 3-11. Adjustment Procedure (Sheet 25 of 27).
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TEST

DESCRIPTION AND PROCEDURE

15
{Cont'd)

16

PROCEDURE

a. Connect DVM between A9TP1 and chassis ground. Adjust VTO trigger threshold
THR (A9R9) for 11.20 Vde £0.01 Vdec.

b. Phase lock 84108 as follows:
1. Set sweep oscillator to sweep over less than one octave band. (For
example 4.5 GHz to 7.5 GHz).

2. Set FREQ RANGE (GHz) switch on 8410B to AUTO position.

3. With the sweep oscillator set to a slow sweep time, adjust RF power from
the sweep oscillator for REF CHANNEL LEVEL meter indication in the
middle of the OPERATE range. Reset sweep time to a faster sweep.

4, Set SWEEP STABILITY for best display on 84124, 8413A, or 8414A.

5. Adjust 8410B PHASE VERNIER control; phase indication on 8412A,
8413A, or 8414A should change smoothly, indicating the 8410B is
tracking properly.

¢. Connect 10:1 probes of dual trace oscilloscope to 8410B — A9TP2 and A9TP3. Set
up oscilloscope to A plus B display. Adjust sweep delay DLY (A9R17) for a positive
pulse of 1.6 msec duration.

CIRCUIT
8410B A/D CONVERTER A18 (Adjust A18R2)

DESCRIPTION ,
The frequency range switching points in AUTO mode are affected by the A/D reference
voltage set by A18R2. For this adjustment no fest setup is required.

PROCEDURE
a. Connect DVM between 8410B-A18TP8 and chassis ground. Adjust A18R2 A/D ADJ
for 11.25 Vde 20.01 Vde.

Figure 3-11. Adjustment Procedure (Sheet 26 of 27)
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Page 3-52, Table 3-8:
Change A9 to HP Part No. 08410-60106 ASSY: AUTOMATIC CONTROL
NOTE: See Table 3-8A for complete parts list.

Page 3-59, Table 8-8:

Add the following:
C39 - 0160-2436 C:FXD CER 10 PF 20% 200VDCW
C40 0160-2438 C:FXD CER 5000 PF +80-20% 200VDCW
C41 0160-2436 C:FXD CER 10 PF 20% 200VDCW
C42 0160-2436 C:I'XD CER 10 PF 20% 200VDCW
43 0160-2436 C:¥FXD CER 10 PF 20% 200VDCW
C44 0160-2436 C:FXD CER 10 PF 20% 200VDCW
C45 0160-2436 C:FXD CER 10 PF 20% 200VDCW
C46 0160-0939 C:FXD MICA 430 PF 5% 300VDGW
FL1 5060-9422 LINE POWER MODULE

Delete J14.

Change J17 to HP Part No. 1251-0143 CONNECTOR: 14 PIN FEMALE
Change J18 to HP Part No. 1510-0087 BINDING POST:GRAY

Page 3-60, Table 3-8:
Add L13 HP Part No. 9100-2249 COIL: FXD 1.15:H *10%
Change S1 to HP Part No. 3100-3317.
Delete 52
Change T1 to HP Part No. 9100-3812
Add XA17 HP Part No. 1251-1190 CONNECTOR :PC EDGE 2 ROW 24 CONTACT
Add XA18 HP Part No. 1251-1190 CONNECTOR:PC EDGE 2 ROW 24 CONTACT
Add XA19 HP Part No. 1251-1190 CONNECTOR :PC EDGE 2 ROW 24 CONTACT
Delete XF1
Change COVER:MOVABLE HOUSING BOARD to HP Part No., 08410-0060
Change COVER:MOVABLE HOUSING CONNECTOR to HP Part No. 08410-00059.

Page 3-61, Table 3-8:
Change KNOB:BLACK 3/4” DIAL to HP Part No. 08410-00058

Page 3-62, Table 3-8:
Change Item 2 to HP Part No. 08410-00056.

Page 3-63, Table 3-8:
Change Item 2 to HP Part No. 7120-4476.
Change Item 4 to HP Part No. 08410-00061.

Page 3-64
Add Table 3-8A

Page 3-72

Add Figure 3-16A. 8410B Troubleshooting Procedure.
Page 3-74, Figure 3-19 (Sheet 1 of 2):

Substitute Figure 3-19A.

Page 3-75, Figure 3-21:
Substitute Figure 3-21A.,

Page 3-78, Figure 3-24:
Substitute Figure 3-24A.

Page 9
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Page 3-79, Figure 3-26:
Change the note in the PHASE-LOCK AND SEARCH CIRCUIT block to read as follows:

NOTE
Frequency is 250 Hz in the two lowest and the highest frequency ranges.
Amplitude depends on frequency range switch setfing.

Page 3-101, Figure 3-70:
Change description of 938 wire from XAB-1 to read as follows:
PHASE ERROR SIGNAL TO A19-23 FREQUENCY RANGE ASSEMBLY

Page 3-103, Figure 3-74
Substitute Figure 3-7T4A.

Page 3-106, Figure 3-7T7:
Change +20V power supply outputs as shown in partial schematic on page 1-11.

Page 3-108, Figure 3-81:
Substitute partial schematic shown below for primary power section.

POWER LINE MODULE (FLE)K

|
POWER 1
CABLE |

w8
W'"< < : 3 < o o 0 o m
LINE VOLTAGE i C3IA

100, 120} 220, <..:.___4.< ; SAFETY GROUND ml‘F
of 240 VAC ] : —C)

+5% ~10%
G318

i

|

58-60 Hz i
i 085uF

;

--<<~*-~*< eoo ORt>

:
i
i
|
|
'
:
;
1
1

P/O Figure 8-81. Power Supply Schematic Diagram

Atter Page 3-108:
Add Figures 3-82 thru 3-88.
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P/O Figure 3-77. 84108 +20V and —20V Power Supply Schematic Diagram
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Table 3-8A. Replaceable Parts

f HP Part - WiHr
Reference Oty Description Mifr Part Number
Designation Number Code :
FA CALLU~&0) 06 i BOARD ASSY, AUTOMATIC CONTROL 28435 GE&LO=60L0%
LG0T DL&0=-0575 2 CAPAGCITUR~FXD LO4TUF #-20% S0wvoC CER 28430 0140-0573
92 2160~3877 1 CAPACTTLR=EXD LOOPF +=203%F ZOOWVDL £E2 Z34R0 0160-36717
LT3 DEEI-LSTS CAPAGTITORE=FXL L04TUF +=20F FWVIC (2R 25430 Ole0=-057T3
AGCE S160-0571 1 CAPACTTOR=FXED 47TC0PF +#=20% LO0WUDL CER 23490 QLAQ—-053 71
ASCS QI185-1745 1 CAPACTTOR-EXF] La.SUF+~10% Z0VDL{ TA 5L 282 1500155 X302042
G0 A Q1301743 2 CAPACTYOR=FXT: o LUF#=10F 3I5VD( TA=-SOLID 55287 15001 04 XA035A2
ASCT 51801743 CAPACITOR=EXD; «ISFe=10F 35¥D0C TA-SOLID 36289 1500104 X9035A2
FCC 8 Gle0-4034 2 CAPACITOR=FXD L 1UF +m20F SOWVQC CER 28480 0160=-4034
AQCS Q130-LT48 3 CAPACITOR=FXL: 1S5LF+=12%F 20VDC TA=-0LID 562B% LEODE 56 X302082
AQC18 Di50~608Y CAPACITOR-FXD ., 1UF +-28% S{WVDC CER 28480 GlE0-R08E
AOCR1 1501-0040 2 SIC0E-SWITCHING 2N5 20V SOMA 28430 19010040
ASCR2 190 1-0040 DIDLE-SHITCHING 2ZMS 30V S50MA 28480 19010040
AtCl L234—-Q07T1 16 TRANSISTOR &PN ST FO2300MW FT=Z00MPL 28430 1854~0071
AGG2 1854~0871 TRANSISTER MPN 51 PU=300ME FT=ZOOMHZ 2Ra84 1844~G071
ACQ3 LE854-0071 TRANSISTOR N2N 5§ PO=3DCMW Fi=200MAL 29480 1854~-0C 711 .
AGG4A 1854-Q071 TRAMSISTOR NPN ST PO=300MK FT=200MHL 28480 1834~0071 °
AQGE 1854=-087) TRAMSTSTNR NFN 51 P2=3C0Mw FT=200MHI 28480 18540071
AOGE 1655~0020 3£ TRANSTISTOR J~FET N-{HAN D-MUDE TO~18 ST 28480 1B58-0C20
ASGT 133%=-0071 TAANSISTOR NPN ST BO=300MK FT=200M47 2HLRD 1854~007TL
AG08 1854=0Q071 THAMSTISTOR NPN ST PO=300QMd FT= 23430 1854~00T71
A2Q% 1854-0071 TRANSISTOR NPN ST PO=300MW FT=a0 234530 LB54-35871
A9G 19 1854-0071 TRANSISTOR NPN ST PO=300MN FTs2 28480 1854« 0071
AGRL Q15 T= 0405 & RESISTOM LOOK 1€ .i25W © TL=0%~100 24546 Comy fE=TQ-10303~F
ASR2 075T-04sl 1 RESISTOF 68.1K 1% 128w F TC=04=100 24546 Lot fRrTO~6312~F
ATR S DTST-Oh42 3 RESISTOR 10K L% 125w F TC=D4=~100 25558 ChH-L/3=¥3~L002~2
AGE S 3433~14G55 13 RESISTOR IM 5% .25% FC THx-800/+%00 gi1121 £810%8
AQES ATET-0458 5 RESISTOR S1laiX LT JLEZ3W F TL=0+=100 24556 4wt fauTRe511 2%
AGR & GT57-0454 RESISTOR SL.iK 1% .125W F TC=0+10C 246566 EhmifB-TO=5]12=F
AQLT QT5T-0458 RESISTCE S1.1K 1E LL128w # TC=0+=100C 2454 & Chm] fA-TOm5]12mF
AGR A 065821862 )3 RESISTOR 46.8K 1% .125W F TCaQ+ 300 1£2%9 Chml FB~TImbbb2=F
AGE S 2133~3190% i RESISTIR=VAF TRMR ZKOMM I0F { SIDE ADG 2997 I00Q6F=-1-202
ASE 1S G7E7~0290 1 RESISTOR 6.19K 1% L128W F TL=0+L1Q¢ 19701 MEALCL/B+~TO~6191=F
A9R1L 3797 -Q0%28 3 RESTSTOR 1.562K 1% .125W £ TL=0+=100 24548 CHm=1/B-Ta=1R21~F
aGgR12 315¥-0421 & RETISTOR BZS 1% L12%W F TL=0+ 100 26544 L= 1 FfB=T I3 2ER~F
ACE 13 G757«0416 3 RESTSYOR SIL 1% .125W F TL=0+ 100 243k L4=1/78~10=-811F=F
AdF 14 B757=0458 RESISTOR S5l4lK 1% L125W F TC=0+-1040 246545 (L=1/R2TO=5112=F
AQE L5 DTS5 T=0442 RESTIST{R 10K 1§ «125W F TC=0+-100 2458F Fawl /RwTwl J0R~F
AIE 16 075 T=-0420 2 RESISTOR T30 1% .125W & ¥C=(0+=104 26544 Coml fQmTO=TEL~E
LI 21%0-3094 1 RESISTOR-VAR TRMR 1OOKGHM IGE € SIOE ADd 3za97 3006P-]~106
AQF1g AYST= 0842 RESTISTOR LOK 12 L1256 F TH=0+~100 24 54k Ca=l/f8~TD=1002~F
E95 19 84598-3153 2 RESISTOR 23,7 1% .3128W F TC=G+-i00 16295 Ch-1/8-TO-2372~F
E9E 26 NTST~ 0444 1 RESISTOR 12.1X 1% 4125W F TL~0+=-100 24546 e L A A TDw1 21 24F
BOF 2% BTST=-G123 1 RESISTOR 34.8K 1% L125W & TO=0+=100 24546 L8l f&mTym3&adznF
AQE 22 JASE-0083 3 RESTISTOR 1.96K 12 G125W £ TL=0Q4=100 16299 Chm T f Q=T dm] A4 wF
AIF 23 (G698~31 58 3 RESTETOR 14.7€ 12 412%W F TO=J+=120 16299 Chelf3=TQO=14T2=F
AR 25 (E98-{H333 RESISTOR 1.96K 1% .125W F TL=0+-1080 16299 Chutf3=T0=]l G-
AGR 25 a757-3280 z RESISTMR 1K 1% o125W F TE=3+~100 24 54bh C4=3/3~T3=100) -F
ATR 2L JEI8~3165 1 RESISTOR &.64K 1T J[25w £ T(=0+=100 16299 L4 1/ AT 3=4661=F
A9R 2T J633-3156 RESISTOR 14a.TK 1T LLl25W F TUxQ4= 100 16299 Lhm L BT du]l 4725
AGFE 28 06563153 RESTSTOR 23,76 1% .125W F TC=3+=330 16299 (4=t f3=-TOw2372mF
AGk 29 NT5T=G440 2 RESTISTOR TL.58 1% 125H F TLaQ4=100 24845 L} fR=TI=FH0EmF
ASE 30 Q&98~-13153 i RES{STAR 3.83x 1% 125w F TC=0+-100 0239 Ca=L/B~T0=2R21~F
ACE 31 QT537T=0414 RESISTOR 511 1% 128W F T(=0+- 100 24546 Co=L/B=TO=3112wf
AGE 32 QT57T-0438 Z RESISTOR 5,310 1% L1250 F TC=04+«100 24546 Camifa=TOwGil 1wk
AGR 33 G&98=-3446 4 RESTSTAR 383 1% ,12%%W F TC=0+= 180 14209 CamifBrTOm3A3RwF
AQE 34 G6EIE~34453 3 RESISTIR 287 12 L125W & TC=0+=130 16239 C4ml fR=TOmZATHF
ASR 35 QA5 T-0428 RESISTOR 1.62K (% .1Z53W F TC=0+~100 246546 E‘o—-llﬂ-)"&-léZlv-F
AR 36 3ARI8=326D 30 RESISTOR 464K 13 J12%W £ TC={+~-100 Q3488 PME 555
A9 1820-1538 1 IC CD4OL1IAE 02735 CD4011AE
ASUZ 1820-1569 Fe 6 ML148528CP DeTL3 M1 4528CP
AquU3 1920~-:15609 JE wE14528C8 Q%713 #14528CP
ASU4A 1B8246=0028 2 IC £m31ls 21014 LMIL1H
AJVRY 1982~-0680 2 DICGE~INR INB27 6.2V 5% D=7 PO=.254 Q3IETT iMz27
AQVRZ 1942-00T1 2 DIGHE~INR SV 3% DU=16 PO=.5W TC=+.051% 28430 1902~0071
AGVYR3 190 2-0023% 1 DIQDE-INA LOV 5% D0=T POwaoW TC=+.08% 64713 52 14939=182
A9XUL 1200=0508 7 SCCKET: ELECT IC 14~CUNMT DIP SLURR TERM 0e7Te ICN=163ws50
AGRYZ L200=054G7 12 SCCKET 3 FLEC: IC LE-CONT NIP SLDR TIM sa¥ie 1C8-163-53uW
AIXUT 1200~0507 SOCKETS ELEC: 1€ 1&6~CONT OIP SLDR TE4M 06778 ICN—-163~83n
AgxUs 1200-04%53 Z SDOKET ¢ ELFCy 1T 8-CONT DIP SLER TERM 91508 SOR-AG~1D
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ALY D41 0-6C109 1 BUARD A5SY, EXTENDER 28480 OB410~60109
A18 U04L0-60107 i AUARD ASSY, A/D CONYERTER 25435 U84312-50L07
A18C] D1BO~1T46 CAPACITUR=FXG: 15UF+= 108 20VN0 TA-Sul 1D 56229 1300156 X2020R2
AIEC? L60-3488 1 CAPACITGR-FXD 100PF +=10F 17MIgWVDL ©F 22480 Gle0= 3445
a1803 0133«1748 CAPACTTAR=EXD; 15UF+~10F 20V00 Ta=SOLLD s6289 1500156 X302082
ALIBCRE 1901-0470 1 GICDE=mY RELT KV 6D0OMA 0a713 SF13%4A-1%
Alamel 5040-BELS EXTRACTOR, P.L. 30ARD 26480 SOHE-LELT
AlBMPE 58003053 BIN:  P.C. BOARR EXYRACTOR 28420 5900-9043
AlBdL LES4—0CTL TRAMBISTOR NEN 51 PUz300Mw ET=200MH7 28480 1856-0071
ALBRL Qt98-0GAa2 i RESISTOR 4d& IR L1254 F TC=3+4~-120 146259 T4 fAm THmgGa0aF
hiBR2 2100~3154 i RESTSTOR=VAR ThMR IKOHM 10T { 510t 434 3zenv AN04P~L w2
ALER3 CTIST~0421 RESISTOR B2T 1% L1285W F TL=04—130 24 %44 C4=)/A3-T3m32580~7
413R% DTET~0424% 1 RESISTOR 141K 1Y +125W F TC=0+=i0C 25545 TGm L/ E=T0m] 1 01=F
21885 Q750421 RESISTCR 825 1% .12%W £ TCx=04w 500 24546 Chul fEnTOmB2ERF
L1E¥E Q757-9417 2 RESISTAK 562 1% L125W @ T(=04=109 24846 Co4mL/5=TImSa2RwF
AL1BRT 0E98- 3446 RESTSTOR 353 1% L125W F TC=0+-130 L6299
41888 G&98-3443 RESISTOR 2B7 1% .125W F TL20+=-130 ta2ne
ALERT D698~ 3440 2 RESTSTOR 196 1% LI125W F TC=04= 100 16299
A1BR1O D&% 8-3438 2 RESISTOR 147 1% 125§ F TL20+~100 1h299 {Ge1/3=Tm14TAnF
A1ERLL QTB =040} 1 RESISTNOR 100 1% «L25W F TO=0e~100 2e546 Clom | fBmT3m] O3 =E
AVERLZ 0757-0297 1 RESISTOR £8.1 1% L125W F TL=0+=~100 ZhRa6 Ch=m1/3=T )6 JR1I=F
418R13 07157~ 03%4 2 RESISTOR 511 1T 325w F TL=D4=100 24556 Caml/8=T)=3101=F
ALERLA 0698~ 3434 1 AESISTOP 34.8 1% L 125W F TC=0+=100 16239 (=} fAmTJeIGRRmF
ALERLS 0653-3432 1 RESISYOR 2641 L¥ 4 125W F 1C=04=L00 02878 BUE S Sl fA=T Qu2AREAF
A18R16 0I5T-0276 1 RESISTOP 6145 1% 125K F TC=0+wl(0 26546 L4 /B=T3mE]92=F
A18R17 Q78T-0416 RESTSTAR SI1 i3 125K F TL=04= 100 24546 Co=1/8-TOmSLL0=F
A1BRLE 0TET-0394 RESISTOR 51.1 1% 4125k F TC=0+100 25546 Co4m 1/ Bm TS R EwE
Al8R19 075 7-0458 RES[STOP S1.1K L% 125w F TC=04-100 26546 (4-1/8=TOmE]]2aF
A18720 0757-0442 5 RESISTOR 184 1% L125W F TE=04-100 24806 Cam L/ B-TI=T502=F
ALlER2L 69 8= 3450 1 AESISTUR 42,.2K 1% 1285w F TL=04~100 152903 a1 RmTmf 232
ALER22Z OT57-0465 RESISTAR 100K 1% L1258 F Y{=G+=100 4 Gak Coml /8Tl 00RF
AlBRZ3 NT5T-0445 RESISTOR IO0K 1% ,125% F TC=G+w100 24346 Ca=]fReTIml30%F
ALBR24 37ST-9485 RESISTUR 100K 1% .125W F TL=04w=100 24546 Cam]/BmT3-1003=F
ALERZS 6757-0465 RESISTOR 100K 1¥ 125W F TC=0+—100 24546 Caml/f8=T0=1003=F
LIBRIG BI57m 0465 RESISTOR LOOK 1% L1254 F TC=a4w100 24544 Ctmt f G TOml G0=F
LL1ER2T G638~3159 1 AESISTOR 26.1K 1% .125W F TLm04=100 16299 Chod fArTRm2EL2=F
A1BUL 3 1 IC CD40O1AE 32735 Lranolss
A318U2 53 2 I¢ CD4025AE 02735 S ONFLTY
21843 1820-1579 2 I€ MC14532Cp 24710 HC 1453209
A1EU4 1828-1570 HAE TS T ot 04713 ML 1453207
Al&us 1820-15%2 4 {E CDa0%2AE Q2735 (s 3al-2.80
A18U& 18201540 IL Chana2iE n2735 CO&MAZEE
R1BUT 1826~0024 0 LM3ILLE 27014 LM3L1H
ALBUS 1826-0151 3 1E LM3ZaN 27014 LMAZAN
A18U% 1820-1540 I€ Cos04ZAE 52735 CA40L2AE
alaUlc 1820-1540 L LDLO&2AE 927315 COA0424E
ALBULL 1826016 1L LM324N 27014 LMIZ4N
A18U12 1826w 0161 IC LM3 24k 27014 LA3Z4N
A18VRL 1902-0450 DIODE=INR LN8Z7 6.2V 52 DO«T PL=.25+ GIATT INRZT
AlBVR2 1902-0071 DICDE=JNRE 9V 5% D0-14 PD=.5W TC=+.001% 78480 1292=00T1
L1BVR 3 1902~3256 L DIODE~ING 22.7V 53 0O~ PO=.4W TLm#,076% 04713 $2 10939190
SLBVRA 1902-3187 i DIODE~INR 1241V 5% DOwT7 PD=.hw TDaw, 0642 4e713 52 199319206
a1EXUL 1230-3508 SOCKET; ELECT IL L4=~CONT OIP SL3R TERM 0ET74 IENmL42ag 3y
ALEXU2 1200-0508 SOCKITS ELEC: E0 14-CONT OIP SLDR TEAM DETTE ICH-1A3-53y
AlEXU3 1200-0307 STCKET; ELEC: I6 16-~00MT DIF SLIR TERH Q£TTE ICM=-163~5 3w
ALSXU & L200-0507 SCCRET ELEC: 0 16-CONT DIf SLDo TERM 06776 ICN-18%-53%
ALEXUS 12000507 SCCKE™ 3 ELECT [0 16—CONT OTIP SLOA TEAM 08714 ICH~163-53%
ALBXUS 1200-0507 SCCKET ELEC:T IC 1&wCONT DIP SLOR TERM 06776 ILH-163-53%
E1EXUT 1200=0455 SOCKET,y ELEC, IC A=CONT DIP SLER TERM 9150E S0B-AG-10
B1EXUB 12000508 SOCRET FLECE 1 14=-CONT DIP SLOR THERM L6TTE 1CN-L43-83w
A1EXUY 12000507 SOCKEY; ELET: 6 18-COMT DIP SLDR TErM 0677 ECN-183-53%
ALBXULR 1200=0507 SOCKET ; FLEC; IC Le-~CONT O]F SLOR TE7AR 0s¥ta I0NM=163~53H
A1BXULL 1200-0508 SCCKETS E4LEL; 16 14-CUNT O1P SLDK THRM DaTIE 1CN~143-53w
A1EXUL2 1200=0508 SOOKET; ELECS IS 14=CONT OIP SEoF ¥EaM 06776 16N=L42 330
Als 08410-60108 1 BOARD ASSY, FREQUENCY RANGE 2B480 0R&LO=50108
A16CE B LEG=03 T4 1 CAPACTTOR=FXG; LOUF+=10% 20VIL TA=SGLID 56259 LE0D1 06 X302082
ATQMP L SE40-8843 EXTRACTOR P&, BOARD 2ELED 5O40-HEMT
AlGMP2 S900-5043 FIN: P.C. BOARD EXTRACTOR 2R4EG 50003043
ALSQL 1855-0082 g TRANSISTOR MOSFET P-{HAN D-#DDE ST 2R ERC 18E85-30R2
ALSQ2 1855~0CE2 TRANSTSTOR MOSFET P-CHAN OwMDOE §] 23480 1855=-0032
AL903 18520082 FTAANSISTOR MOSFEET P-CHAM OwMODT ST 23480 18550542
A1504 18550082 TRAMSISTCR MOSEET Pe(HAN J=-MODE §1 28450 1855-0092
£1905 185500432 TRANSISTOR MOSFET P-CHAN £-M03E §1 28450 1858-0082
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ALGGE 1855-0420 TRANSISTAR JwFET NwCHAN O-MUDE TT=13 51 28420 E355-0022

A19GT 1855«0020 TRANSISTOR J=FLT Hi~-CHAN D-MO0E Ti-18 51 20480 185%5~-0020

ALSQR L3%5-0C20 TRANSISTOR J—FET N-LHAN D-MIDZ T5-18 &% 28488 1855-0G21

ALGQT L855=0Jd20 TRANSISTOR JmFET MwlHAN J=M0Dc T3-13 $I 28480 1355-0023
AL9Q10 1835-0020 TRANSISTOR J~FET N~LHAN D-MDDE TO-18 S1 23480 1855-0022
ALSQ1L LB855-C020 TRANSISTOR J-F2T N={HAN D=MDDE T3-18 51 23480 1855=0020
AlSQ12 1855«0020 TRANSISTOR J—F:T N-CHAN D-M00E TO-1B 5§ 28480 LAS5~0020

AL9Q13 1R55~00G24 THRANSISTOR J-FET N-CHAN 3-MODZ TR-18 51 2BA&RD 1835-4022
Algqls 1853=0020 TRANSISTOR JwFET N=CHAN [MIDE TO-18 51 23480 1853-0020
AL9QLs 1855«40620 TRANSISTOR J~FET N~CHAN B-MODE TO-18 SI 28430 1855-3G29
AlSQl6 18536020 TRANSISTOR J~FET H~CHAN D=MOGZ TO-18 S1 23480 1855~40242

Al8Q17 18585=0020 TRANSISTOR J=FET N~CHAN D-MODE TI=i3 51 28480 1855-0024

ALSR1Y 1858-0902¢C TRANSISTOR J-Fz7 N-=CHAN =MJ0OF T0O-18 3% 23480 1853-0021
Alsold 1885~3020 TRANSISTOR J=FET MeLHAN 2=-MODT TI~18 51 ZHA% 1355-0020
AL19Q20 1555-3020 TAANSISTOR J-FTT N-CHAN D-MODE TO-18 51 Z2%480 18h%-0922

A1Ga21 1855-3020 TRANSISTOR J-FEY N~CHAN DwMODE TO-18 5] AL4H80 L2550 20
AESQ22 1855-Q020 TRANSISTER J—FET N-CHAMN D=MODE TO~18 ST 29490 1858~-0020
ALSQZ3 L1855-0020 TRANSESTOR J=FET N=CHAN O-M0ODE Ta-3ia ST 25480 1855-QG2%
219024 18552020 TRANSISTOR JwFET NewCHAN D-M02E TI-18 SI 28480 13855-003290
a19Q2s ! 1855~0020 TRANSISTOR J=FET y=~LHAM D-MODE TO-18 ST 28480 1855-0020
ALSQZS 1855-0020 TRANSISTOR J=EET N-CHAM O~MODF TCw18 51 28485 1855-0022

AlsQ2? 1855-0020 TRANSISTOR J=FET N—-CHAN O=MO0E TO= 18 51 28480 1855~0020

A19Q28 1855-0020 TRANSTSYOR J—FET N-{HAN D-MOBE T5-18 S1 28420 19550020
Al%Q2s 18%5-0620 TRANSISTIR J~FEY N-CHAN D-#H0DE T3-15 ST 23433 13553020
A19Q3Q 1855-00z20 TRANSISTOR J—FET N=CHAN D-MIDE TO-18 51 28480 1355-0020

ALSQ3L 1855-0020 TRANSISTOR J-FET N-CHAN 2-MGDE T4-18 SI 29480 1855-0020
A15Q32 1855-0020 TRANSISTOR J=FST Nw{HAN $-MODF TU~18 51 24480 LBG5=80240
AL9Q33 1855=~0020 TRANSISTOR J—FST M-CHAN D-MODE TO«18 51 22483 1855-3029
AlG034%4 185%~0020 FRANSISTIR J-FET N-{HAN O-MO0OE TO~18 51 28430 LBS5-33271

ALl9R1 ST5 =462 RESEISTOR 75K 1% .1256 F TC=0+104 24546 Ca=1/8-T0G~7502=F
AL9RZ DTI5T~0a62 RESISTAR 75K 1% L123W F TL=0+-100 24348 C4= L fRuT T 530 ~F
ALGRD 07570862 RESISTOR 75K L% 1254 F TC=0+-100 24564 4=l fB«TOmT502xF
AISRA . 07571-0280 RESISTOR 1K 1% 1254 & TC=0+=100 24544 Cé=l f3+T 3] 00L~F
ALISRS D15 1-0462 RESISTOR T6K 13 .125W F TC=0+«130 24348 L4ml/B=T3+T502mF
ALGRE 075 T~Qhb2 RESTSTOR T5K 1% .125W F TC=04+—100 24546 C4ml/8=TO~T552=F
ALGRT 04695=3154 1 RESISTOR 4.22K 1% 12564 F TC=Q+~100 18289 Ch=L1/8~To~5221=F
ALSHB 07570440 RESISTOR TaSK 1% L1254 F TU=0+« 100 Zh 546 Ca=1/8~TImT3J1=F
ALSRY G&98~32260 RESISTOR &64K LY L125W F TC=0+=100 O3REA FMESES

AL9RLD 0698~3260 RESISTOR 464K IR . 1Z5%W & TC=Q+=100 Q3388 PHSS55S

Al19RE1 0757=0199 1 RESISTOR 21.5K 1% J125W F T(=0+-1C0 24546 Capml/G=TO=2152=F
ALYRL2 G698~3240 RESTISTOR 464K 13 L1258 F TL=04=100 23388 pMEt 535

ALSRLZ 0493~326G RESISTGR 464K 1% .125W F TC=0+~130 42458 PHE 355

AlIREA GI57-0279 1 RESISTOR 3,16K 1% .i28W F TC=0+=100 24545 Caml fA-TO>FL51wF
ALORLS 6983429 i RESISTOR 19.46 1T .125%W ¥ TLC=H=140 93Re8 FHE S8 /3=T 0=} Fhpw=F
ALSR1S J698=2260 RESISTOR 464K 1% L125W F TC=0+~100 G3nag PMES55

A19RLT GE9R=32468 RESISTUR 464K 1% L125W F TC=0+~100 Q3888 PHEE5S

AlSRLIA §757~0423 RESISTOR L.62K 1T L125W F TL=Q+1GG 24 544 L/ BT Hels2l=f
A1%9R19 FI5T-039% 13 RESISTOR 82.5 1% 125w # TC=0+=10{ 24545 Chm ) fBeTImB2T e i
ALSR2O DESB=3260 RESISTOR 464X 1% 125w £ TL=0+-10G 03888 PMESSS

AL1SRZ21 PEEA-AZH0 RESTISTOR 4d4K 1% .125W F TL=3+-100 OXBER PHESSS

ALSR22Z GT5T=0420 RESISTOR 750 1% L125W F TL=0+—-120 24548 Co LB TO=TSL=F
ALGR23 069834 44 2 RESISTOR 216 1% .125w F TL=04—-100 16299 Chul/A=TOmI L 405
AL9R24 Qeg8-3260 RESISTOR 464K 1% .12%¢ F TC=0+=10C {3888 PNESSS

AL1GR2S Q698-3260 RESISTOR 464K 1% .125% F TCL=04=~100 0zana PMESSS

ALGRZE QI5T«0417 RESESTOR 562 12 .125¢ F TC=0+100 24564 Coiul /A=TOuE62ZRF
AISR2T 06983407 1 RESISTOR 422 1% 125w F TC=0+~100 16299 Ch=1/8=T04220=F
AlSR28 N698-3260 RESLSTOR 464K L% «125W F TL=D+-1G0 33888 PMESSES

A19R23 0698~3260 RESISTOR 464K 1% 125K F TC=0+-100 03s88 aMESRE

ALGRAD 06983444 RESISTOR 316 1F 4125W F TC=0+ 106G 14299 C4=1/8=TD216R=F
ALSR3L Q151~0418 i QESESTOR &19 1% 128w F TC=0+~100D 20546 Chml F@=TOub ] GRF
AISR3Z 3698-3260 RESISTOR 4&4K 1% . 125W F TC=0+~100 g38c8 PHESSS

ALSR3I3 0A%B~3260 RESISTOR 464K 1% 125K F TC=0#-100 o38e8 PMESES

Al9R34 ‘0698~3443 RESISTOR 287 EE L)1 25W F TC=D+~100 16299 Chm} fBmTOw28TR=F
ALOR35 Q75T-0421 RESISTOR 825 1% .L25W F TC=0+~100 24566 CHm) /BT O=820R=F
ALIR3E Q698+3260 RESISTGR 464K 1% L1254 F TL=0+-100 03848 PHESSS

A19R3T 44698-3260 HESTSTOR &&64K 1% L 123%W F TC=0+=100 g3B8a PHEBSS

A19R38 D69 8—3440 RESISTOR 196 1% 125w F TL=0+~100 16299 Chuw L fBuTOu196R-F
A15R39 QT5T~ 1094 1 AESISTOR 1.47TK 1% L128W F TL=0+=1i00 245446 Cam L f8nuTHulaTlep
AL1SR40 J59IB-3240 RESISTOR 464K L3 .125W F TC=0+~LOQ g3g8a PHES55

ALSR4L Q&98~3250 RESTSTOR 484K L% 125w F TC=0+-100 03848 PHESSS

AISREZ 0695-3439 RESISTOR 147 1% L1259 F TO=0#-100 16299 CA=L /B~ TO=14TR~F
AlSR43 QE95-0G83 RESISTON L.96K 1% .:25W F TC20+=-100 16239 Lamw ] fB-TO~1961~F
ALGR44% 8698~3260 RESISTOR 464K 3% .125W F Ti=Q04=100 Q3658 PMESSS

ALSRAS G698=3260 RESISTOR 464K 1% 125w ¥ TOsQ+=100 3858 PHESESS
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ALGFR45 Q737=~0402 3 RESFSTOR 130 1% .125W F TC=0+=100 245486 Co=tf 8~ TA=111~F
412RAT 0498«3152 1 RESISTOR 3.,48K 13 .125W F TCxOe=100 16299 Chm i/ 8w TO=3481=F
Al15F &8 Q698=-326&0 RESISTOR 464K 1% L 125w F TC=0+~108 Q3RRA PMEESS
ALSR4G 0698-3260 RESISTOR 464K 1% 41256 F TL&Qe=100 {5888 BPHESSS
AL19R50 o757T-0398 1 RESISTOR 75 1% L1258 F TL=Ne~100 24546 {4=1/8=-T=756 G~ F
ALSRSL 3757~ 02400 i RESISTOR S.62K 1% L125W F TC=Q4+=100 24546 Chm1/8=TOmE62]=F
AICRS? 0698~32560 RESISTOR 464K LT «125W F TC=0+~100 a3ga8 PHESSS
ALIRBI (&698-3260 RESISTOR 464K 15 .125W F T({=0+=]100 03988 BMESS S
AHLTRS4 ATET-039% 1 RESISTOR 56.2 1% .125%k F TL=0+=100 24548 L41 /8 TOmBARZmE
r1G6RS55 GE98-A260 RESISTNR #63K 1% L1254 F FL=0+~100 03858 PMESRSS
ALSR5E 0757=-04338 RESISTOR S.1ikK 1T L125W ¥ TO=0+=10G0C 24566 Cér1/BTO=EL1]l=F
ALCRST Q568-3260 RESISTOR 464K 1% L1256 F TC=0+«100 e 5232 PHESSS
ALSR58 Cav8-3260 RESISTOR 464K 1% L125W F TC=0+=100 Q3aess PHESHS
A1SR59 8698-3&35 1 RESISTOR 383. 1% ,1Z5W F 7C=0+-100 1629% Clm1/8~TO=38R3~F
L1SEED ATST-043% 1 RESISTEOR we8lK 1% .125W F TL=04+-100 24546 Chal fBuTOwadLinF
212061 HE9B~3260 RESISYTAR 464K 1% .125%W F TC=0+~100 031388 PHERRS
L1%R 62 J696-3260 RESISTOR 464K 1% 1254 F TC=0+=100 Q388G AMESRS
LisRs3 DEG8-343]1 1 RESISTOR 23,7 13 4 125W F TC=03+-100 Q3geg PMESSwE f 3T 0-23RT~F
AL¥R64 07570238 1 RESISTOR 9.09K 1% 1285w F TL=0+100 197Gt MEGCL /BT =003 =F
ALIGRAET JEeFE-3154 RESISYOR 14.7K 1% «125W F TE=3+100 16299 C4=L/B8=TO0=1572~F
43551 3102273 i SWITCH=SL DPOT=HS SUBMIN 2A 120VAC ZE4R 0 3lel-12713
£1901 1820~1526 2 1€ CDAQZBAE Q2735 CO402BAT
ALGHU2 1825-31526 If C04028AE Q273x coag2aay
£1eud 1820-153% IC CD4Q2BAE 02735 CDa0254E
ALEVRL 13023193 1 DIOGS—INR (3..3Y 5% DO-T7 PD=.4W TCx+.059% 0aT713 81 10939-2:i8
ALEXUL 12053=0507 SOCKET: ELFEGCT TC Le-fONT SIP SLOR TERM QLTTE JCH=1463=52n
ALEXE2 1200~0507 SGLKET: ELECT IC Lé6~CONT DIP SLDR YERM [l ird ) IENw163 -8k
A1GXNU3 1L2480~0508 SDCKET: ELEC; IC L4A~CONT DIF SLDP TERM L5776 ICN=143~53¥%
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84108 TROUBLESHOOTING PROCEDURE

DESCRIPTION

If the 8410B has trouble phase locking or tracking over single octave or multioctave bands, the
following troubleshooting procedure should be followed. The troubleshoooting is divided into two
parts, Part [ tests the A19 Frequency Range Assembly and part of the A18 A/D Converter Assembly
used in both AUTO mode and for selected frequency ranges. Part II tests the A9 Automatic Control
Assembly and part of the A18 A/D Converter used in AUTO mode only.

PARTI

TEST SETUP

ANALYZER PLUG-IN DC DIGITAL VOLTMETER (DVM)

c@ovepq
J

NETWORK J DISPLAY

NOTE: Use floating terminals on Digital Voltmeter.

TEST EQUIPMENT: Item 11, Table 3-1.

PROCEDURE

a. Check overall frequéncy range selection as follows:
1. Remove A9 Automatic Control Assembly.
2. Position A1951 to TEST.
3. Stepping FREQ RANGE (GHz) control through all frequency range positions, make

resistance checks designated in the table below.
NOTE

Use 10K ohms fullrange display on Digital Voltmeter. Improper range
selection may result in inaccurate readings.

4.1f the resistance check is good, proceed to Part Il of the
troubleshooting procedure. If the resistance check is incorrect,
proceed to Part I, step b.
b. Set FREQ RANGE (GHz) control to the position where an
incorrect indication was found in step a. Make voliage checks at
the designated test points in the table below.

Figure 3-16A. 84108 Troubleshooting Procedures (Sheet 1 of 6)
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PART 1 (Con't.)
RESISTANCE (OHMS)
AT9TPS to A19TP2 A19TP4 to ATOTP3
FREQ RANGE (GHz) LOwW NOMINAL HIGH LOwW NOMINAL HIGH
0.1 — 0.25 3.318K 3.628K 3.743K 37 56 84
6.18— (.35 1.70BK 1.816K 1.930K 56 75 105
0.20— 0.5 1.110K 1.185K 1.264K 114 137 170
0.35— 0.7 612 657 7086 321 357 402
0.5 — 1.0 481 518 559 411 452 504
07 — 1.4 292 318 348 573 624 685
1.0 — 20 269 293 322 733 794 8656
14 — 2.8 193 213 237 1.188K 1.276K 1.375K
20 — 4.0 151 168 190 1.492K 1.599K 1.7117K
2.8 — bB.7 118 134 154 2.263K 2.418K 2.683K
4.0 — 8.0 87 100 119 3.046K 3.250K 3.463K
B.7 — 11.3 70 83 100 4.825K B.138K 5.462K
80 —16.0 54 6bH 82 6.423K 6.838K 7.264K
11.3 — 18.0 40 51 67 8.568K 9.118K 9.682K
FREQ RANGE (GHZ)
TEST | 0.1- | 0.18-10.25-) 0.35-; 05-: 0.7- | 1.0-| 14-| 2.0-; 28-| 40.| 57- 8.0::11.3
POINT| 025 /035 05 |07 1.0 114 | 20 | 2.8 40 | 57 | 8.0 |11.3 [186.0118.0
ALIBTP2 |+12V 1 +12V ov OV +12V +12V ] OV] 0OV |+12V | +12V] 0V 0V |+12V|+12V
A18TP3 [+12V |+12V 412V | +19V | +12V |+12V | +12V | +12V ov oV oV ovy OV| ov
A18TP4| OV oV ov ov oV 0oV OV OV | +12V | +12V [ +12V | +12V | +12V | +12V
A18TPS|+12V oV +12V OV i+12V) OV | +12V, 0V +12V OV |+12V| oV |+12V] oV
A18TPG | +12V |+12V |+12V | +12V ovi oV 0V OV +12V | +12VI+12V +12V, 0V oV
c. If Part I, step B checks good, the problem is on the A19 Frequency Range Assembly. If
Part I, step B check indicates incorrect, the problem is on the A18 A/D Converter As-
sembly,
d. Replace A9 Automatic Control Assembly and return A18S1 to NORMAL position.

Figure 3-16A. 84108 Troubleshooting Procedures (Sheet 2 of 6)
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8410B TROUBLESHOOTING PROCEDURE

PART I

SWEEP RF buUAL DC
QSCILLATOR PLUG-N . POWER SUPPLY DE DIGITAL VOLTMETER (DVM)

——— Frea oer
2 | o g

mmmmm
29 0 0 O Ofwm Q <
- PROGRAMMING

[o T - P - 86

Qe @

@ e 0oy
NETWORK ‘ DISPLAY
ANALYZER PLUG-IN

SWEEP
QUTPUT

SQURCE CONTRDL

SOURCE
CONTROL

APC-7
$HORT

HARMONIC DUAL TRACE

O3CILLOSCOPE
TRANSMISSION OR §2§3EE¥‘§E
REFLECTION TEST UNIT KN

1G PF, 101
PROBE

| S

10 48
i ATTENUATOR

10 d8
INPUT ATTENUATOR

Hoo-0-e
OK0 O O

1 ©@<}
31 @
o4

i ofYe!

el ©

i VERT

1NPUT EXTERHAL
TRIGGER

TEST EQUIPMENT: ltems 1, 4, 5,9, 11, 16, and 20, Table 3-1.

CAUTION

Do not apply more than +20V to FREQ REF INPUT.

PROCEDURE

a. Ground A18TP7 and connect the power supply to FREQ REF INPUT.
b. Check the A/D Converter Assembly as follows:
1. Check the Multiplexer output voltages for the corresponding Frequency Reference Input
voltages given in the table below. If the Multiplexer output voltages are correct, proceed
to Part I1, step c. If voltages are incorrect proceed to Part II, step b-2.
2. Set the FREQ REF INPUT voltage for the incorrect Multiplexer ouiput voltage
indication obtained in Part II, step b-1. Check the corresponding Latch output voltages
shown in the table below.

Figure 3-16A. 84108 Troubleshooting Procedures (Sheet 3 of 6)
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PART Il {Cont'd)

MULTIPLEXER OUTPUTS

3. If the Latch output voltages are incorrect, the trouble is in the Log A/D Converter or
Latch circuitry. If the Latch output voltages are correct, the trouble is in the Encoder or
Multiplexer circuitry,

e A18TP2 A18TP3 A18TP4 A18TPS A18TPG
+0.1V +12V +12V ov +12V +12V
+0.2V +12V +12V oV oV +12V
+0.3V ov +12V Y +12V +12V
+0.4V ov +12V oV ov +12V
+0.6V +12V +12V oV +12V oV
+0.8V +12V +12V ov oV ov
+1.2V oV +12V ov +12V oV
+1.7V ov +12V oV ov ov
+2.4V +12V ov +12V +12V +12V
+3.4V +12V oV +12V ov +12V
+4.8V ov oV +12V +12V +12V
+7.0V ov oV +12V ov +12V
+9.5V +12V ov +12V +12V ov
+11.5V +12V 0V +12V ov ov

LATCH OUTPUTS

EREQ | ABUS A18UG AT8U9 A18U10

REF

INPUT IPin 1| Pin 1 Pin 11 Pin10 Pin2 | Pin 1 Pin 11 Pin 10 Pin2 | Pin 1 Pin 11 Pin 10 Pin 2

+01V|{ OV | ov OV OV OV| OV OV OV 0V| OV oV 0V 0V

+0.2V| OV| 0V OV OV OV| OV OV 0V OV| OV 0V 0V +12V
+0.3V] OV | OV OV 0OV OV| OV OV OV OV| OV 0V +12V +12V
+0.4V| OV | OV OV OV OV| OV OV 0V  0V| OV +12V +12V +12V
+0.6V| OV | OV OV OV  OV| OV 0V 0V 0V |+12V +12V +12V +12V
+0.8V]| OV| OV OV OV OV| OV 0V 0V +12V|+12V +12V +12V +12V
+1.2V| OV | OV OV OV OV | OV 0V +12V +12V [+12V +12V +12V +12V
+1.7V] OV | 0V OV OV OV ] OV +12V +12V +12V [+12V +12V +12V +12V
+2.4V{ OV | 0OV OV OV OV |+12V +12V +12V +12V |+12V +12V +12V +12V
+3.4V] OV | OV OV 0OV +12V | +12V +12V +12V +12V |[+12V +12V +12V +12V
+4.8V] OV | OV OV +12V +12V |+12V +12V +12V +12V [+12V +12V +12V +12V
+1.0V| OV | OV +12V +12V +12V |+12V +12V +12V +12V [+12V +12V +12V +12V
+9.5V | OV |+12V +12V +12V +12V |+12V +12V +12V +12V [+12V +12V +12V +12V
+11.5V [+12V | +12V +12V +12V +12V | +12V +12V +12V +12V [+12V +12V +12V +12V

AUTO.

c. Remove ground from A18TP7 and disconnect powet supply.
d. Connect FREQ REF INPUT from sweep oscillator and set FREQ RANGE (GHz) control to

e. Set the sweep oscillator to sweep over more than one octave band (Example 2GHz to 6 GHz)

Figure 3-1 6A. 84108 Troubleshooting Procedures {Sheet 4 of 6)
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f. With Channel A of the oscilloscope connected to the 8620A SWEEP OUT, connect Channel
B to the test points designated in the timing diagram below. Set oscilloscope for a chopped
display and negative trigger slope. Check that the two triggers and the leading edges of each
pulse coincide (except HOLD ALLOW, which may remain high {(+10V) for more than one
trigger).

NOTE

If an 86290A RF section is used, an additionsal external trigger will appear if
the sweep osciliator is operated over a sequential break point (6.2 GHz or
12.4 GHz).

g, If Part II step f check indicates incorrect, the problem is in the A9 Automatic Control
Assembly or the control signals fed to it.

Figure 3-16A. 8410B Troubleshooting Procedures (Sheet 5 of 6}
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Figure 3-16A. 8410B Troubleshooting Procedures (Sheet 6 of 6)
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Figure 3-19A. Model 8410B Test Points
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