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Notice

Hewlett-Packard to Agilent Technologies Transition

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-Packard’s
former test and measurement, semiconductor products and chemical analysis businesses are now part of
Agilent Technologies. To reduce potential confusion, the only change to product numbers and names has
been in the company name prefix: where a product name/number was HP XXXX the current name/
number is now Agilent XXXX. For example, model number HP8648 is now model number Agilent

8648.

The material contained in thisdocument is provided “asis,” and is subject to being changed,
without notice, in future editions. Further, to the maximum extent permitted by applicable law,
Agilent disclaims all warranties, either expressor implied, with regard to thismanual and any
information contained herein, including but not limited to theimplied warranties of

mer chantability and fitnessfor a particular purpose. Agilent shall not beliablefor errorsor for
incidental or consequential damages in connection with the furnishing, use, or performance of this
document or of any information contained herein. Should Agilent and the user have a separate
written agreement with warranty terms covering the material in this document that conflict with
these terms, the warranty termsin the separ ate agreement shall control.

To contact Agilent Technologies please use the information below;

Online assistance: http://www.agilent.com/find/assist

Americas

Canada 1 877 894 4414 Latin America (305) 269 7500 United States 1 800 829 4444
Asia Pacific

Australia 1 800 629 485 China 800 810 0189 Hong Kong 800 938 693
India 1 800 112 929 Japan 0 120 (421) 345 Korea 080 769 0800
Malaysia 1 800 888 848 Singapore 1 800 375 8100 Taiwan 0800 047 866

Thailand 1 800226 008

Europe & Middle East

Austria 43 (0) 1 360 277 1571 Belgium 32 (0) 2 404 93 40 Denmark 45 70 13 15 15

Finland 358 (0) 10 855 2100 France 0825 010 700* Germany 49 (0) 7031 464 6333
*0.125 Euros/minute

Ireland 1890 924 204 Israel 972-3-9288-504/544 Ttaly 39 02 92 60 8484

Netherlands Spain Sweden

31(0) 20547 2111 34 (91) 631 3300 0200-88 22 55

Switzerland 0800 80 53 53 United Kingdom 44 (0) 118 9276201

Other European Countries: http://www.agilent.com/find/contactus
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Certification

Hewlett-Packard Company certifies that this product met its published specifications at the
time of shipment from the factory. Hewlett-Packard further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institute’s calibration facility, and to the calibration
facilities of other International Standards Organization members.

Warranty

This Hewlett-Packard instrument product is warranted against defects in material and
workmanship for a period of one year from date of shipment. During the warranty period,
Hewlett-Packard Company will, at its option, eithér repair or replace products which prove to
be defective. '

For warranty service or repair, this product must be returned to a service facility designated
by HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to
return the product to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes
for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument
will execute its programming instructions when properly installed on that instrument. HP
does not warrant that the operation of the instrument, or software, or firmware will be
uninterrupted or error-free.

- Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, or improper
site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

Exclusive Remedies

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON
CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

Assistance

Product maintenance agreements and other customer assistance agreements are available for
Heuwlett- Packard products.

For any assistance, contact your nearest Hewlett- Packard Sales and Service Office.



Safety Symbols

The following safety symbols are used throughout this manual. Familiarize yourself with each
of the symbols and its meaning before operating this instrument.

Caution The caution sign denotes a hazard. It calls attention to a procedure which,
if not correctly performed or adhered to, could result in damage to or
‘ - destruction of the instrument. Do not proceed beyond a caution sign until the
indicated conditions are fully understood and met.
Warning The warning sign denotes a hazard. It calls attention to a procedure which,

if not corectly performed or adhered to, could result in injury or loss of life.
Do not proceed beyond a warning sign until the indicated conditions are fully
understood and met.

¢

General Safety Considerations

Warning

Before this instrument is switched on, make sure it has been properly grounded
through the protective conductor of the ac power cable to a socket outlet
provided with protective earth contact.

Any interruption of the protective (grounding) conductor, inside or outside
the instrument, or disconnection of the protective earth terminal can result in
personal injury.

There are many points in the instrument which can, if contacted, cause personal
injury. Be extremely careful.

Any adjustments or service procedures that require operation of the instrument
with protective covers removed should be performed only by trained service
personnel.

Caution

Before this instrument is switched on, make sure its primary power circuitry
has been adapted to the voltage of the ac power source.

Failure to set the ac power input to the correct voltage could cause damage to
the instrument when the ac power cable is plugged in.
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A19 and A20

A19 Second IF Amplifier, Circuit Description

A19 Second IF Amplifier receives 301.4 MHz from A23 Second Converter, filters it, and sends
the amplified signal to A20 Third Converter. The overall gain of the assembly is about 18 dB.

Amplifier (A)

The common-emitter amplifier circuit consists of Q1 for amplification and Q2 for active bias. .
The circuit gain is approximately 19 dB. R5, R6, and R7 form a 6 dB pad at the output of
the amplifier.

301.4 MHz Bandpass Filter (B)

The 301.4 Bandpass Filter rejects the image frequency from A23A3 Second Converter. The
3 dB bandwidth of the filter is about 9 MHz. The coupling capacitance in the circuit is
provided by the trace on the PC board. The 301.4 MHz output signal is sent to A20 Third

Converter.

Output Amplifier (C)

The common emitter amplifier drives the third converter (A20) and provides reverse isolation.
The circuit gain is approximately 17 dB.
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A20 Third Converter, Circuit Description

A20 Third Converter receives 301.4 MHz from A19 Second IF Amplifier and mixes it with 280
MHz to provide the 21.4 MHz IF OUTPUT to the rear panel. It also sends 280 MHz to A21
275 MHz Phase Lock. ,

280 MHz Crystal Osciliator (A)

Q2 and associated circuitry form a modified Colpitts oscillator with the Surface-Acoustic-
Wave Resonator Z1 in the feedback path. C3 and C4 form a capacitive voltage divider to set
the feedback level. C5 and L3 provide the output path to the two buffer amplifiers.

280 MHz Buffer Amplifier 1 (D)

280 MHz Buffer Amplifier 1 isolates the signal to A21 275 MHz Phase Lock. The circuit is a
common-emitter amplifier in which R6, R7 and R8 set the bias for Q5. The output of Q5 is
sent through a 6 dB resistive pad to A21.

280 MHz Buffer Amplifier 2 (B)

280 MHz Buffer Amplifier 2 isolates the signal to the Balanced Mixer. R12, R13, and R14 set
the bias for Q1. L6 and C12 transform the impedance to drive the LO port of Ul.

Balanced Mixer (C)

The Balanced Mixer Ul mixes 301.4 MHz from A19 Second IF Amplifier with the signal from
the 280 MHz Crystal Oscillator and sends the difference frequency to the 21.4 MHz Variable
Gain Amplifier.

21.4 MHz Variable Gain Amplifier (E)

The 21.4 MHz Variable Gain Amplifier amplifies the signal from the Balanced Mixer and
sends it to the rear panel. Q3 has a fixed gain that is set by R19. R16 through R18 and R20
set the bias of Q3. Q4, the second stage, has a variable gain determined by R21 and PIN
diode CR1. The gain is varied by changing the current through CR1, which is driven by the
PIN Driver.

PIN Driver (F)

The current drive for CR1 is supplied by the PIN Driver, which consists of Q6 and associated
circuitry. The shaping network the emitter circuit of Q6 shapes the AMP CAL signal to
provide the proper gain variation with input voltage in the second stage of the 21.4 MHz
Variable Gain Amplifier.
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HP Part Number 85680-60039
A19 Second IF Amplifier

Reference HP Part |C at Description Mfr Mfr Part

Designation | Number |D|*Y P Code Number

Al9 85680-60039 { 7| 1 | BOARD ASSEMBLY, SECOND IF AMPLIFIER 28480 | 85680-60039

A19C1 0160-3876 4] 1 | CAPACITOR-FXD 47PF +-20% 200VDC CER 04222 | SR202C470MAAH

A19C2 0160-3879 7| 1 | CAPACITOR-FXD .0I1UF +-20% 100VDC CER 04222 | SR201C103MAAH

A19C3 0160-3877 5| 1 ] CAPACITOR-FXD 100PF +-20% 200VDC CER 04222 | SR202C101MAAH

A19C4 0160-3877 5| 1 | CAPACITOR-FXD 100PF +-20% 200VDC CER 04222 | SR202C101MAAH

A19C5 0160-3879 71 1 | CAPACITOR-FXD .D1UF +-20% 100VDC CER 04222 | SR201C103MAAH

A19C6 0160-3877 5| 1 | CAPACITOR-FXD 100PF +-20% 200VDC CER 04222 | SR202C101MAAH

A19C7 0160-3879 7] 1 | CAPACITOR-FXD .D1UF +-20% 100VDC CER 04222 | SR201C103MAAH

Al9C8 0160-2247 1| 1 | CAPACITOR-FXD 3.9PF +-.25PF 500VDC CER 52763 | 2RDPLX0503R9NPO

A19C9 0121-0493 3| 1 | CAPACITOR-V TRMR-AIR 1.7-11PF 175V PC-MT | 74970 | 187-0306-125

A19C10 0121-0493 3| 1 | CAPACITOR-V TRMR-AIR 1.7-11PF 175V PC-MT | 74970 | 187-0306-125

A19C11 0121-0493 3| 1 | CAPACITOR-V TRMR-AIR 1.7-11PF 175V PC-MT | 74970 | 187-0306-125

A19C12 0121-0483 3| 1 | CAPACITOR-V TRMR-AIR 1.7-11PF 175V PC-MT | 74970 | 187-0306-125

A19C13 0160-3879 71 1 | CAPACITOR-FXD .01UF +-20% 100VDC CER 04222 | SR201C103MAAH

A1901 1250-2112 1| 1 | CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 98291 | 051-047-0259-220

A19J2 1250-2112 1| 1 | CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 98291 | 051-047-0259-220

A19L1 9100-2251 0 1 | INDUCTOR RF-CH-MLD 220NH +-10% .105D-INX | 24226 | 10M220K

A19L2 85680-80009 | 3| 1 | INDUCTOR 35nH 28480 | 85680-80009

A19L3 85680-80014 | 0| 1 | INDUCTOR TRANSFORMER 28480 | 85680-80014

A19L4 85680-80008 | 2| 1 | INDUCTOR 50nH 28480 | 85680-80008

A19L5 85680-80008 | 2| 1 | INDUCTOR 50nH 28480 | 85680-80008

A19L6 85680-80016 | 2| 1 | INDUCTOR TRANSFORMER 28480 | 85680-80016

A19L7 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A19L8 9140-0158 6| 1 | INDUCTOR RF-CH-MLD 1UH +-10% .105D-INX.2 | 32159 | 1A1002M +-10%

A19MP1 NOT ASSIGNED

A19MP2 2190-0557 7] 2 | WASHER-LK INTL T NO. 10 .195-IN-ID 78189 [ 1210-06-00-0551

A19MP3 2200-0101 0| 3 { SCREW-MACH 4-40 .188-IN-LG PAN-HD-POZI 77250

A19MP4 2950-0078 8| 2 | NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 74163 | 500220

A19MP5 85680-00038 | 0| 3 | STRIP SHIELDING 28480 | 85680-00038

A19MP6 85680-20067 | 7| 1 | LID, 2nd IF AMPLIFIER 28480 | 85680-20067

A19MP7 0340-0628 0| 2 | INSULATOR-XSTR NYLON WHITE 13103 | 7717-133N

A19Q1 1854-0686 0| 1 | TRANSISTOR NPN SI TO-72 PD=200MW FT=4GHZ | 25403

A18Q2 1853-0451 5| 1 [ TRANSISTOR PNP 2N3799 SI T0-18 PD=360MW 04713

A1903 1854-0345 8] 1 | TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 04713 | 2N5179

A19R1 0757-0200 7| 1 | RESISTOR 5.62K +-1% .125W TF TC=0+-100 19701 | SFR25H

A19R2 0757-0200 7| 1 | RESISTOR 5.62K +-1% .125W TF TC=0+-100 19701 | SFR25H

A19R3 0757-0200 7] 1 | RESISTOR 5.62K +-1% .125W TF TC=0+-100 19701 | SFR25H

A19R4 0698-0082 7| 1 | RESISTOR 464 1% .125W TF TC=0+-100 19701 | SFR25H

A19R5* 0757-0418 9] 1 | RESISTOR 619 +-1% .125W TF TC=0+-100 19701 | SFR25H

A19R6* 0698-3438 3| 1 | RESISTOR 147 1% .125W TF TC=0+-100 19701 | SFR25H

A1SR7* 0757-0418 9| 1 |RESISTOR 619 +-1% .125W TF TC=0+-100 18701 | SFR25H

A19R8 0698-3154 0| 1 |RESISTOR 4.22K 1% .125W TF TC=0+-100 19701 | SFR25H

A19R9 0698-3154 0 1 |RESISTOR 4.22K 1% .125W TF TC=0+-100 19701 | SFR25H

A19R10 0757-0419 0| 1 | RESISTOR 681 +-1% .125W TF TC=0+-100 19701 | SFR25H
*Indicates factory-selected value 85680-60039 Parts List

Page 1of 1



HP Part Number 85680-60171
A20 Third Converter

Reference HP Part |C at Description Mfr Mfr Part
Designation | Number |D y P Code Number
A20 85680-60171 | 8| 1 | BOARD ASSEMBLY, THIRD CONVERTER 28480 | 85680-60171
A20C1 0160-4574 1| 1 | CAPACITOR-FXD 1000PF +-10% 100VDC CER 04222 | SA101C102KAAH
A20C2 0160-4574 1| 1 | CAPACITOR-FXD 1000PF +-10% 100VDC CER 04222 |  SA101C102KAAH
A20C3 0160-2261 9| 1 | CAPACITOR-FXD 15PF +-5% 500VDC CER 0+-30 | 52763 | 2RDPLX0S015RNPO
A20C4 0160-2248 2| 1 | CAPACITOR-FXD 4.3pF 500 V 52763
A20C5 0160-4574 1| 1 | CAPACITOR-FXD 1000PF +-10% 100VDC CER 04222 | SA101C102KAAH
A20C6 0160-3878 6] 1 ) CAPACITOR-FXD 1000pF 100 V 04222 | SR201C102MAAH
A20C7 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C8 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C9 0160-4574 1| 1 | CAPACITOR-FXD 1000PF +-10% 100VDC CER 04222 | SA101C102KAAH
A20C10 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 SA105C103MAAH
A20C12 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C13 0160-4574 1] 1 | CAPACITOR-FXD 1000PF +-10% 100VDC CER 04222 SA101C102KAAH
A20C14 0160-3565 8| 1 | CAPACITOR-FXD 6.8pF 100VDC CER FD11COG2AGRSD
A20C15 0160-4554 7] 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C17 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C18 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C19 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C20 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C21 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA10SC103MAAH
A20C22 0180-0116 1| 1 | CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 | 150D685X9035B2-DYS
A20C23 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C24 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C25 0160-4554 7] 1 | CAPACITOR-FXD 0.01uF 50 V 04222 | SA105C103MAAH
A20C26 0160-3874 2] 1 | CAPACITOR-FXD 10PF +-.5PF 200VDC CER FD12C0G20100D
A20c27 0160-4554 7| 1 | CAPACITOR-FXD 0.01uF 50 V 04222 |  SA105C103MAAH
A20C28 0160-4084 8| 1 | CAPACITOR-FXD Q.1uF 50 V 56289 1C20X7R104M0508
A20CR1 1901-1070 9| 1 | DIODE-PIN 110V 28480
A20CR2 1501-0040 1] 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A20CR3 1901-0040 1| 1 | OIODE-SWITCHING 30V 50MA 2NS DO-35 71488
A20CR4 1901-0040 1| 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A20E1 9170-0029 3] 1 | CORE-SHIELDING BEAD 02114 56-590-65A2/4A
A20J2 1250-2112 1| 1 | CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 98291 | 051-047-0259-220
A20J3 1250-2112 1| 1 | CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 98291 | 051-047-0259-220
A20L1 85680-80013 | 9| 1 | INDUCTOR-ADJ. AMPLITUDE PEAK 28480 | 85680-80013
A20L2 9100-2891 4| 1 | INDUCTOR RF-CH-MLD 50NH +-10% .105D-INX. | 24226 | 10MOS50K-1
A20L3 9100-2248 5| 1 | INDUCTOR RF-CH-MLD 120NH +-10% .105D-INX | 24226 | 10M120K
A20L4 9100-2252 1| 1 | INDUCTOR RF-CH-MLD 270NH +-10% .105D-INX | 24226 | 10M270K
A20L5 9100-2255 4| 1 | INDUCTOR RF-CH-MLD 470NH +-10% .105D-INX | 24226 | 10M470K
A20L6 9100-2891 4| 1 | INDUCTOR RF-CH-MLD 50NH +-10% .105D-INX. | 24226 | 10MOS0K-1
A20L7 9100-2255 4| 1 | INDUCTOR RF-CH-MLD 470NH +-10% .105D-INX | 24226 | 10M470K
A20L10 9140-0178 0] 1 | INDUCTOR RF-CH-MLD 12UH +-10% .166D-INX. | 99800 | 1537-38
A20L11 9140-0178 0| 1 [ INDUCTOR RF-CH-MLD 12UH +-10% .166D-INX. | 99800 | 1537-38
A20L12 9140-0178 0| 1 | INDUCTOR RF-CH-MLD 12UH +-10% .166D-INX. | 99800 | 1537-38
A20L13 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | vk200 20/48B
A20L14 9140-0158 6| 1 | INDUCTOR RF-CH-MLD 1UH +-10% .105D-INX.2 | 32153 | 1A1002M +-10%
A20L15 9140-0114 4| 1 | INDUCTOR RF-CH-MLD 10UH +-10% .166D-INX. 99800 1537-36
*Indicates factory-selected value 85680-60171 Parts List

Page 1 of 3



HP Part Number 85680-60171
A20 Third Converter

Reference HP Part |C at Description Mtr Mfr Part
Designation | Number |D[“Y escriptio Code Number
A2021 1GA1-8000 2| 1 | SAW RESONATOR 28480 | 16A1-8000

*Indicates factory-selected value 85680-60171 Parts List
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A21

A21 275 MHz Phase Lock, Circuit Description

In A21 275 MHz Phase Lock, the signal from A18 275 MHz Phase Lock Oscillator is mixed
with 280 MHz from A20 Third Converter, and the difference frequency is compared with the
reference signal from A11 50 MHz Voltage-Tuned Oscillator. (Refer to the circuit description
of the Pilot Third Local Oscillator.)

A21A1 275 MHz Mixer (E) (F) (G)

A21A1 275 MHz Mixer is mounted on a shielding support forming a shielding box to keep
higher frequency components isolated from the phase detector circuitry. The signal from A18
275 Phase Lock Oscillator is nominally either 275 MHz or 277.5 MHz (depending on the
reference frequency from A11 50 MHz Voltage-Tuned Oscillator) and is fed directly to the
Mixer U6. The signal from A20 Third Converter is fixed at 280 MHz. This is filtered and
attenuated before being fed to the Mixer U6. C29 acts with 50€2 input and output impedances
to form a 433 MHz low-pass filter. L6, R31, and R32 attenuate the signal 20 dB. The output
of the Mixer is nominally at 5 MHz or 2.5 MHz, the difference of the input frequencies, and
this is filtered by the 80 MHz LPF to remove high frequency components. This filter is made
up of L7, L8, C23, C24, and C25.

Low Noise Amplifier (H)

The signal from the 275 MHz Mixer is amplified by the Low Noise Amplifier. R19, R22, R23,
C27, and Q2 form a circuit to actively bias Q5. Q5, R38, C8, and R21 from the first stage of
amplification, and Q1, R20, R24, R25, and C10 form the second stage.

Buffer Amplifier (I)

L1, C11, and C12 form a 15 MHz low-pass filter in the Buffer Amplifier. C13 couples the
signal to the limiting amplifier consisting of Q4, Q3, R15, L2, R18, R17, R16, and C14. This
amplifier limits to produce output voltage levels compatible with ECL logic.

Phase Detector (A)

The Phase Detector compares the output frequency of the 275 MHz Mixer with the reference
frequency from A1l 50 MHz Voltage-Tuned Oscillator to generate the 275 MHz TUNE signal.

The Phase Detector is composed of dual D flip-flop Ul and NOR gate U3A. U2R1 through
U2R6, R1, and R2 bias the ECL lines. C15 is a bypass capacitor. R33 ties the D inputs of the
flip-flops high so that when a clock line goes high, it triggers the matching flip-flop, causing
its positive output to go high and its inverted output to go low. U3A resets both flip-flops
together whenever both become set.

A21 1



Lock Detector (B)

Signals from the positive and inverted outputs of both flip-flops of U1 are fed to NOR gates
U3B and U3C. The outputs of these gates are tied together and biased by resistor U2R4. R4
and C22 filter this to provide a signal whose voltage, whenever the loop is locked, is higher
than the threshold voltage set by R5 and R6. When the loop is locked, the output of U4 goes
low, turning off unlocked LED DS1. CR1 limits this low level on HUL3 to —0.6 V. Whenever
the loop is unlocked, the filtered voltage from R4 and C22 is less than the threshold and
voltage, and the output of U4 goes high. R7 limits the current through DS1, which lights to
indicate UNLOCKED. VR2 and DS1 set the high level on HUL3 to approximately +3.2 V.
Line HUL3 goes to A12 RF Section Interface to indicate to A15 Controller the status of the
loop.

Loop Amplifier and Filters (C)

The Loop Amplifier receives signals from the Phase Detector flip-flops of Ul. Signals from
the positive output of one flip-flop and the negative output of the other flip-flop are filtered
and summed together in the Loop Amplifier. Since opposite flip-flop polarities are summed,
an error current will be produced to charge or discharge C26 if the flip-flop input signals
differ in frequency or phase. R10, R11, C16, R12, R13, and C17 filter the signals to the Loop
Amplifier. C21, C26, and R14 filter the summed signal. R8, R9 and C18 bias the amplifier to
the center of the ECL voltage level range, approximately —1.3 V.

High and Low Clamps (D)

The High and Low Clamps limit the output of the Loop Amplifier to the range required by
A18 275 MHz Phase Lock Oscillator. VR3 and VR4 form the Low Clamp and limit the low
voltage to about +4 V. CR3 limits the low voltage to —0.6 V for transients during turn-on.

R27, Q6, R29 and R28 form the High Clamp. The upper voltage limit is set by R28. CR2
protects Q6. R39 limits the current in the 275 MHz TUNE line as it is sent to A18.

2 A21



HP Part Number 85680-60016
A21 275 MHz Phase Lock

Reference HPPart |C at D inti Mfr Mfr Part
Designation | Number |D [*%Y escription Code Number
A21 85680-60016 | 0| 1 | BOARD ASSEMBLY 275 MHz PHASE LOCK 28480 | 85680-60016
A21A1 85680-60033 | 1] 1 | 275MHZ MIXER BOARD ASSEMBLY

(SEPARATE PARTS LIST INCLUDED IN THIS 28480 | 85680-60033

SECTION)
A21C1 0180-1746 5| 1 | CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 | 150D156X9020B2-DYS
A21C2 0160-2055 9| 1 | CAPACITOR-FXD .O01UF +80-20% 100VDC CER 805-504 Y5V 103Z
A21C3 0180-1746 5] 1 | CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 | 150D156X9020B2-DYS
A21C4 0160-2055 9| 1 | CAPACITOR-FXD .0LUF +80-20% 100VDC CER 805-504 Y5V 103Z
A21C5 0180-1746 5| 1 | CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 | 1500156X9020B2-DYS
A21C6 0160-2055 9| 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 Y5V 103Z
A21C7 0160-0174 9| 1 | CAPACITOR-FXD .47UF +80-20% 50VDC CER 04222 | SRB35E474ZAAH
A21C8 0160-0174 g{ 1 | CAPACITOR-FXD .47UF +80-20% 50VDC CER 04222 | SR835E474ZAAH
A21C8 0160-4084 8| 1 | CAP-FXD 0.1uF 50 V 56283 | 1C20X7R104M050B
A21C10 0160-0174 9] 1 | CAPACITOR-FXD .47UF +80-20% 50VDC CER 04222 | SR83SE474ZAAH
A21C11 0160-2307 4| 1 | CAPACITOR-FXD 47PF +-5% 300VDC MICA 09023 | CD15ED470J03
A21C12 0140-0193 0| 1 | CAPACITOR-FXD 82PF +-5% 300VDC MICA 09023 | CD15ED820J03
A21C13 0160-0174 8| 1 | CAPACITOR-FXD .47UF +80-20% 50VDC CER 04222 | SRB3SE474ZAAH
A21C14 0160-0174 9| 1 | CAPACITOR-FXD .47UF +80-20% 50VDC CER 04222 | SRB35E474ZAAH
A21C15 0160-0174 9] 1 | CAPACITOR-FXD .47UF +80-20% 50VDC CER 04222 | SRB3SE474ZAAH
A21C16 0160-3536 3] 1 | CAPACITOR-FXD 620PF +-5% 100VDC MICA 09023 | CD15FC621J03
A21C17 0160-3536 3| 1 | CAPACITOR-FXD 620PF +-5% 100VDC MICA 09023 | CD15FC621J03
A21C18 0160-0174 9| 1 | CAPACITOR-FXD .47UF +80-20% SOVDC CER 04222 | SRB3SE474ZAAH
A21C19 0160-4084 8| 1 ] CAP-FXD 0.1uF 50 V 56289 | 1C20X7R104M0508B
A21C20 0160-4084 8] 1 | CAP-FXD 0.1uF 50 V 56289 | 1C20X7R104MOS0B
A21C21 0140-0196 3| 1 | CAPACITOR-FXD 150PF +-5% 300VDC MICA 09023 | CD15FD151J03
A21C22 0160-0174 9| 1 | CAPACITOR-FXD .47UF +80-20% 50VDC CER 04222 | SR835E474ZAAH
A21C26 0160-0194 3| 1 | CAPACITOR-FXD .015UF +-10% 200VDC POLYE 84411 | HEW-238M
A21C27 0160-2055 9| 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 Y5V 103Z
A21CR1 1901-0050 3| 1 | DIODE-SWITCHING 80V 200MA 2NS DO-35 9N171 |  1N4150
A21CR2 1901-0050 3| 1 | DIODE-SWITCHING 80V 200MA 2NS DO-35 9N171 | 1N4150
A21CR3 1801-0050 3| 1 | DIODE-SWITCHING 80V 200MA 2NS DO-35 ON171 | 1N4150
A210S1 1990-0486 6| 1 |LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V | 28480 | HLMP-1301
A21J1 85680-60078 | 5| 1 | CABLE ASSEMBLY COAX (INCLUDES W19) 28480 | 85680-60079
A21J2 85680-60077 | 3| 1 | CABLE ASSEMBLY COAX (INCLUDES W28) 28480 | 85680-60077
A2133 85680-60078 | 4 | 1 | CABLE ASSEMBLY COAX (INCLUDES W29) 28480 | 85680-60078
A21L1 9140-0111 1] 1 | INDUCTOR RF-CH-MLD 3.3UH +-10% .166D 99800 | 1537-24
A21L2 9100-1644 3| 1 | INDUCTOR RF-CH-MLD 330UH +-5% .2D 99800 | 2500~04
A21L4 9100-1618 1{ 1 | INDUCTOR RF-CH-MLD 5.6UH +-10% .166D 99800 | 1537-30
A21L5 9100-1618 1] 1 | INDUCTOR RF-CH-MLD 5.6UH +-10% .166D 99800 | 1537-30
A21L6 9100-1618 1| 1 | INDUCTOR RF-CH-MLD 5.8UH +-10% .166D 99800 | 1537-30
A21MP1 NOT ASSIGNED
A21MP2 0520-0131 2| 8 | SCREW-MACH 2-56 .438-IN-LG PAN-HD-POZI 77250
A21MP3 0590-0533 5| 8 | THREADED INSERT-NUT 2-56 .06-IN-LG SST 46384 | KFS2-256
A21MP4 0890-0324 8| 1 | TUBING-FLEX .032-ID TFE .012-WALL 09795 | I11-TW,FR-1
AZ1MP5 2190-0112 0( 8 [ WASHER-LK HLCL NO. 2 .088-IN-1D 77338
A21MP& 2190-0557 7| 3 | WASHER-LK INTL T NO. 10 .195-IN-1D 78183 | 1210-06-00-0551
A21MP7 2200-0101 0| 4 | SCREW-MACH 4-40 .188-IN-LG PAN-HD-POZI 77250
A21MP8 2950-0078 9| 3 | NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 74163 | 500220

*Indicates factory-selected value 85680-60016 Parts List
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HP Part Number 85680-60016
A21 275 MHz Phase Lock

Reference HP Part |C at D inti Mfr Mfr Part
Designation | Number |D[“"Y escription Code Number
A21MP9 85680-20076 | 8| 1 | LID 275MHZ PHASE LOCK 28480 85680-20076
A21MP10 85680-20081 | 5| 1 | SHIELD, 275MHZ MIXER 28480 | 85680-20081
AZ1MP11 86701-40001 | 9| 1 | EXTRACTOR PC 28480 | 86701-40001
A21Q1 1854-0019 3] 1 | TRANSISTOR NPN SI TO-18 PD=360MW 04713
A21Q2 1853-0007 7| 1 | TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 04713 2N3251
A21Q3 1853-0451 5| 1 | TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 04713
A21Q4 1853-0451 5| 1 | TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 04713
A21Q5 1854-0247 9] 1 | TRANSISTOR NPN SI T0-39 PD=1W FT=800MHZ 04713
A21Q6 1853-0007 71 1 | TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 04713 2N3251
A21R1 0757-0398 5] 1 | RESISTOR 82.5 +-1% .125W TF TC=0+-100 18701 SFR25H
AZIRZ 0698-3437 2 1 | RESISTOR 133 1% .125W TF TC=0+-100 19701 SFR25H
A21R4 0757-0280 3] 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 SFR25H
A21R5 0757-0424 7] 1 | RESISTOR 1.1K +-1% .125W TF TC=0+-100 19701 SFR25H
A21R6 0698-3156 2| 1 | RESISTOR 14.7K 1% .125W TF TC=0+-100 19701 SFR25H
A21R7 0698-3152 8| 1 | RESISTOR 3.48K 1% .125W TF TC=0+-100 19701 SFR25H
A21R8 0757-0442 9] 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
AZ21R9 0757-0442 9| 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 19701 SFR25H
A21R10 0698-0082 71 1 | RESISTOR 464 1% .125W TF TC=0+-100 19701 SFR25H
A21R11 0698-0082 7| 1 | RESISTOR 464 1% .125W TF TC=0+-100 19701 | SFR25H
A21R12 0698-0082 7| 1 | RESISTOR 464 1% .125W TF TC=0+-100 19701 | SFR25H
A21R13 0698-0082 71 1 | RESISTOR 464 1% .125W TF TC=0+-100 19701 SFR25H
A21R14 0757-0424 71 1 | RESISTOR 1.1K +-1% .125W TF TC=0+-100 19701 SFR25H
A21R15 0757-1094 9] 1 | RESISTOR 1.47K +-1% .125W TF TC=0+-100 18701 SFR25H
A21R16 0698-3439 4| 1 | RESISTOR 178 1% .125W TF TC=0+-100 19701 | SFR25H
A21R17 0698-3132 4| 1 | RESISTOR 261 1% .125W TF TC=0+-100 19701 SFR25H
A21R18 0757-0416 7] 1 | RESISTOR 511 +-1% .125W TF TC=0+-100 19701 SFR25H
A21R19 0757-0290 5] 1 ] RESISTOR 6.19K +-1% .125W TF TC=0+-100 18701 SFR25H
AZ1R20 0698-3440 7] 1 [ RESISTOR 196 1% .125W TF TC=0+-100 18701 SFR25H
A21R21 0698-3440 71 1 | RESISTOR 196 1% .125W TF TC=0+-100 18701 SFR25H
A21R22 0757-0442 9] 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 18701 SFR25H
A21R23 0757-0280 3| 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A21R24 0698-3430 5| 1 | RESISTOR 21.5 1% .125W TF TC=0+-100 19701 SFR25H
A21R25 0757-0422 5| 1 | RESISTOR 909 +-1% .125W TF TC=0+-100 19701 SFR25H
A21R27 0757-0442 9] 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 SFR25H
A21R28 0757-0274 5| 1 | RESISTOR 1.21K +-1% .125W TF TC=0+-100 19701 SFR25H
A21R29 0698-3153 9] 1 | RESISTOR 3.83K 1% .125W TF TC=0+-100 19701 SFR25H
A21R33 0757-0280 31 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 SFR25H
A21R38 0757-0316 6] 1 | RESISTOR 42.2 +-1% .125W TF TC=0+-100 19701 SFR25H
A21R39 0757-0416 71 1 | RESISTOR 511 +-1% .125W TF TC=0+-100 19701 SFR25H
A21TP1 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300
A21TP2 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300
A21TP3 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300
A21TP4 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300
A21TP5 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300
AZ1TP6 0360-0124 31 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 87300
A21TP7 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND [ 97300
A21TP8 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

85680-60016 Parts List *Indicates factory-selected value
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HP Part Number 85680-60016
A21 275 MHz Phase Lock

Reference HP Part |(C Qty Description Mfr Mfr Part
Designation | Number |D P Code Number
A21U1 1820-0817 8| 1 | IC FF ECL D-M/S DUAL 04713 | MC10131P
A21U2 1810-0204 6] 1 | NETWORK-RES 8~SIP 1.0K OHM X 7 11236 | 750-81
A2103 1820-0802 1| 1 | IC GATE ECL NOR QUAD 2-INP 04713 | MC10102P
A21U4 1820-0223 o] 1 | 1c op AMP GP TO-99 PKG 27014 | LM301AH
A21U5 1826-0371 1| 1 ]| IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 27014 | LF256H
A21VR2 1902-0126 6] 1 ] DIODE-ZNR 2.61V 5% DO-7 PD=.4W TC=-.072% | 04713
A21VR3 1902-3082 9| 1 | DIODE-ZNR 4.B4V 5% D0-35 PD=.dw 04713
AZ1VR4 1902-0064 1] 1 | DIODE-ZNR 7.5V 5% DO-35 PD=.4W TC=+.05% 04713
*Indicates factory-selected value 85680-60016 Parts List
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HP Part Number 85680-60033
A21A1 275 MHz Mixer

Reference HP Part |C Qty Description Mfr Mfr Part
Designation | Number (D escrip Code Number
A21A1 85680-60033 | 1| 1 | BOARD ASSEMBLY 275MHZ MIXER 28480 | 85680-60033
A21A1C23 0140-0074 | 6| 1 | CAPACITOR-FDTHRU S6PF 10% 500V MICA 666-053-01A0-560K
A21A1C24 0140-0077 | 9| 1 | CAPACITOR-FDTHRU 100PF 10% 500V MICA 666-053-01A0-101K
A21A1C25 0140-0074 | 6| 1 | CAPACITOR-FDTHRU 56PF 10% 500V MICA 666-053-01A0-560K
A21A1C29 0160-4385 | 2| 1 { CAP-FXD 15pF 200 V RPE121-105C06150J200V
A21A1J2 85680-60091 | 1| 1 | CABLE ASSEMBLY SHORT 83 (INCLUDES W3g) 28480 | 85680-60091
A21A1J3 85680-60092 | 2| 1 | CABLE ASSEMBLY SHORT 84 (INCLUDES W40) 28480 | 85680-60092
A21ALL6 9100-2249 | 6| 1 | INDUCTOR RF-CH-MLD 150NH +-10% .105D 24226 | 10M150K

A21ALL7 9100-2250 | 9| 1 | INDUCTOR RF-CH-MLD 180ONH +-10% .105D 24226 | 10M180K

A21AILB 9100-2250 [ 9| 1 | INDUCTOR RF-CH-MLD 180NH +-10% .105D 24226 |  10M180K

AZ1AINP1 NOT ASSIGNED

A21AIMP2 0890-0324 | 8| 1 | TUBING-FLEX .032-1D TFE .012-WALL 08795 | II-TW,FR-1
A21AINP3 0890-0324 | 8| 1 [ TUBING-FLEX .032-ID TFE .012-WALL 09795 | II-TW,FR-1
A21AIR31 0698-7207 | 2| 1 | RESISTOR 61.9 +-1% .05W TF TC=0+-100 19701 | 5063J

A21A1R32 0698-7207 | 2| 1 | RESISTOR 61.9 +-1% .05 TF TC=0+-100 19701 | 50633

AZ1ALUG 0955-0063 | 0| 1 | U-WAVE MIXER 500 MHZ MAX 15542 | SRA-1-32

A21AINL 8151-0014 | 5| 1 | WIRE 24awG 1xz4 94130

AZIALW2 8151-0014 | 5| 1 [WIRE 2aaw6 1x24 94130

*Indicates factory-selected value

85680-60033 Parts List
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A22 Frequency Control, Circuit Description

A22 Frequency Control provides tuning voltage to A11 50 MHz Voltage-Tuned Oscillator
(VTO), current to A23A1 YIG-Tuned Oscillator (YTO), sweep to the selected oscillator,

and bias to the YTO. It provides latching of data for A23 RF Converter, A6 YIG- Tuned
Oscillator Phase Lock, and A11 50 MHz Voltage-Tuned Oscillator. It also indicates to A12
RF Section Interface an over-range of the phase lock voltage, and supplies a frequency analog
voltage to A20 Third Converter.

Sweep Generator (A)

The Sweep Generator, with the Sweep Reference Voltage and the Sweep Generator Current
Source, provides the sweep signal for the VTO and YTO and the horizontal display signal
to the IF Section. A control line is provided so that the sweep may be stopped by Al5
Controller.

The timing capacitor C16 is a stable polycarbonate capacitor which receives a constant drive
current from Q11B to provide a ramp for sweeping frequency. The base-emitter voltage

of Q11B sets the current. This voltage is determined by the Sweep Generator Current
Source and by the output of U16A in the Sweep Reference Voltage circuit. U16A is offset
and buffered by Q11A, Q9, and associated circuitry. Q11A and Q11B track thermally

for temperature compensation. R90 and R92 provide gain to the op amp U16B. SLOW
potentiometer R88 and FAST potentiometer R91 adjust sweep times to fit the particular
characteristic curve of Q11. Q14 acts as a buffer when the sweep is stopped by the Sweep
Stop Switch circuit (HSWP is low).

Q17, Q19, and associated circuitry buffer C16 and provide a usable drive for the Sweep.

Comparator U18 and associated circuitry detect the start voltage of the sweep and hold it
at —5 V when Reset Switch Q21 is turned off. R103 and C31 improve the stability of the
feedback loop, and CR1 prevents leakage of the charge on C16 during sweep time.

U17B and associated circuitry provide an offset sweep of 0 V to +10 V for horizontal display
control to the IF Section.

Sweep Reference Voltage (B)

Voltage from Q10 is amplified to about +10 V and buffered by U16A. Q10 causes a variation
in the voltage at TP15 of about 30 mV/°C to aid in temperature compensation of the Sweep
Generator. R96 and R97 provide gain, and C15 is a filter. R128 isolates TP15 from external
loading at U16A pin 1. (During normal operation this voltage might vary from about +9 V to
about +11 V, depending on the ambient temperature.) SWP REF potentiometer R94 sets the
positive input voltage to U16A.

A22 1



Sweep Generator Current Source (C)

Q16, Q18, Q20, Q27, Q28, and Q29 are switches controlled by Latch U34, which is loaded by
decoded address 5 (ADD 5). These transistors switch resistors to provide appropriate currents
for selected sweep times. Current through Q12 (which is used for temperature compensation)
causes a linear increase in the base- emitter voltage of Q11B, causing an exponential increase
in sweep time. Thus, when all six transistor switches are saturated, a 10 ms sweep will result,
but if Q18 is off, a X10 multiplier is added, causing a 100 ms sweep (see schematic for other
multipliers).

Sweep Stop Switch (E)

A logic 0 at the base of Q26 (HSWP is low) causes Q13 to divert charging current from timing
capacitor C16 to ground, stopping the sweep. DS3 provides a sweep-stop indication on the
board.

Address Decoder (D)

Decoder U35 decodes the Address Bus and routes a load pulse to each of the seven locations
noted on the schematic. U36 inverts LBIO for U35.

Bus Address 6 Latch (F)

Latch U31 provides latching for functions elsewhere in the RF Section of the spectrum
analyzer and turns on Reset Switch Q21 in the Sweep Generator. Decoded address 6 (ADD 6)
loads U31.

Sweep Attenuator (G)

U17A, U14, and U13 provide an N/1023 Attenuator to the analog SWEEP voltage, while U29,
U10 and associated circuitry provide attenuations of x1, x.1, and x.01. Ul4 is a multiplying
digital-to-analog converter (DAC) whose reference (pin 17) sweeps +5 V while its output,
buffered by U13, sweeps 5 V x N/1023, where N is the binary number at the U14 inputs.
U30, U32, U33 latch data for the Sweep Attenuator and for A11 50 MHz Voltage-Tuned
Oscillator. C27 narrows the bandwidth of U13 to lower noise in FM Coil Sweeps.

Sweep Select Switches (H)

U24 latches control information for U7 and U20, which gate the attenuated sweep to a specific
oscillator and grounds unswept lines. The VTO SWEEP, YTO MAIN COIL SWEEP and
YTO FM COIL SWEEP are selectable.

Reference Voltages (l)

VR1 provides a voltage that is buffered and amplified by U12 and inverted by U15. These
two op amp outputs provide tune reference voltages: —10.285 V YTO tuning reference and
+10.285 V tuning reference. TUNE REF adjustment R17 sets these voltages. The —10.285
YTO tuning reference is tested at TP13. C6, C7, and C12 provide noise filtering.
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VTO Tune DAC (J)

U25, U26, U27, and U28 latch data for digital-to-analog converters (DACs) U9 and U6. U9,
buffered by U8, converts the ten most- significant bits into a voltage which coarse-tunes

the VTO. U6, buffered by U5, converts the ten least-significant bits. The output of U5 is
attenuated approximately 1/500 by R6 through R9. R7 LSD VTO adjusts this attenuation.
The attenuated voltage is used for fine tuning. U38 sums the voltages and provides the VTO
tuning voltage. This tuning voltage should range from 0 to +10.23 V as observed at TP9.
TP18 is used to measure the output of U9, TP7 the output of U6.

YTO Drive Circuits

The following circuits provide control currents or bias voltages to A23A1 YIG-Tuned
Oscillator: YTO Tune DAC, YTO Main Coil Tune Driver, YTO FM Coil Driver, YTO Main
Coil Fixed Driver, —10 V Bias, and YTO filter.

YTO Tune DAC (K)

U4 is a 10-bit digital-to-analog converter (DAC) controlled by data latched in U22 and U23
and buffered by U3. Full scale output (adjusted by YTO potentiometer R25) should be 10.230
V between zero setting and 1023 setting at the input to U4.

YTO Main Coil Tune Driver (L)

U1l sums SWEEP and YTO TUNE through R31 and R32. It drives Darlington pair Q8 and
Q7 to provide a linear voltage-to-current function across R51. CR3 and CRA4 are clamps. R35
and R36 provide gain. R48, VR7, and R49 provide 0 V bias for Q8 and Q7. C24, R50, and
CR8 provide startup compensation to the YTO magnet structure. STOP potentiometer R35
adjusts the stop point in YTO tuning.

YTO Main Coil Fixed Driver (N)

R34, R40, C18, and R41 provide a tuning reference voltage, U37 compares this to the
voltage at the wiper of R39 START adjustment. The resulting voltage level is converted to
a corresponding current by Q3 and Q4. This adjusts the start point of the YTO when the
tuning DACs are set to zero.

YTO FM Coil Driver (M)

Q24 and Q25 provide a high-current voltage source for voltage-to-current conversion across
FM SWP potentiometer R64 and R65 to drive the FM coil of the YTO. For spans >1 MHz
and <20 MHz, the FM Coil Driver sweeps frequency. U19 drives Q24, Q25, R16, and R62
from the sweep- and phase-correction voltages summed by R30, R33 and R57, R58. C19, C20,
C5, L4, and L5 filter a spurious response from the YTO phase lock loop.
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—10 V Bias (P)

Differential pair Q23A and Q23B drive Q22 to provide a high-current —10 V bias to the YTO,
R53 is a current source, and R55, R56 feed back the output voltage to the base of Q23B.

YTO Filter (R)

Q6 acts to switch Q5, which switches C26 and R47 across the main coil of the YTO. In FM
COIL and VTO sweeps, this helps reduce open-loop noise in the YTO. VR6 and CR5 protect
C26 and Q5 from inductive flyback. R45, R46, VR5 are level-shifters.

Frequency Analog Voltage (0)

AMPL CAL is a voltage to compensate for gain rolloff in the signal first converter and to set
IF gain. It results from the summing of the YTO TUNE and YTO MAIN COIL SWEEP
voltages with the REF LEVEL CAL voltage from the front panel. U21C is a buffer, and
U21D sums the two inputs. Potentiometer R66 provides the TILT adjustment in wide spans,
and CR2 provides temperature compensation for IF gains.

YTO Phase Lock Limit Indicators (Q)

The phase-correction voltage must not exceed +5 V for best operation, so U21A and U21B
detect these limits and provide visual indications (DS1 and DS2) and logic levels to A12 RF
Section Interface. VR8 and VRY limit the positive swing of the output voltage, while CR6 and
CR7 limit the negative swing.
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A22 Frequency Control, Troubleshooting

The A22 Frequency Control assembly generates the sweep ramp and tune voltages used by the
swept oscillators in the analyzer. A key element in this operation is the 10-bit DAC. At the
end of this troubleshooting information is a short theory on 10-bit DACs. Verification of most
functional blocks on this assembly can be made without removing it from the instrument.

Sweep Generator

Operation of the Sweep Generator can be checked with the KSF ((sHiFT) (RES_8wW])) function.
Using sweep times of 20 ms, 30 ms 50 ms, 100 ms, 1 s and 100 s and KSF, the Sweep
Generator Current Source (C) circuitry is exercised. The sweep time is 10 ms times the
multiplier value for each switch that is off. The 100 s measurement may show a reading such
as 8 s. The internal counter resets to zero at 100 s. Thus, the proper reading would be 108 s.

Figure 1 shows the waveforms in the Sweep Generator. The sweep ramp is generated n the
following manner. Initially, C16 is charged to —5 V and Q21 is on. Current from Q11B
charges C16 until it reaches +5 V. It is held at this level because HSWP goes low. The reset
pulse turns Q21 off, causing U18 pin 6 to go negative, forward-biasing CR1 and discharging
C16 to —5 V (for example, until U18 pin 6 reaches +3.11 V). When HSWP goes high, a new
sweep is started. LED DS3 is on when the sweep is stopped.

+5V
I W
-5v
ov
STP TP16
-15V
~+9V
+3.11V
U18 PIN 2 +2.8v
-2.5V
BASE ~0.6V

(%23%271 PULSE) —| U U U |— ——— ~0.2V

Figure 1. A22 Sweep Generator Waveforms

Table 1 is a truth table showing the states of the Sweep Generator Current Source transistors
for sweep times from 20 milliseconds to 1500 seconds.
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Table 1. Sweep Generator Current Source Truth Table

Sweep Time | Q16 | Q18 | Q20 | 27| Q28 | Q29

milliseconds
20 ON | ON | ON | ON | ON |OFF
30 ON | ON | ON | ON | OFF |OFF
50 ON | ON [OFF| ON | ON | ON
75 ON | ON |OFF| ON |OFF| ON

100 ON |oFF| ON [ ON | ON | ON
150, | oN |oFF| oN | oN [oFF]| oN
200 oN |oFF| oN | oN [ oN |OFF
300 oN |oFF| oN | ON |OFF | OFF
500 oN |oFF |OFF| ON | oN | ON
750 oN |oFF |OFF| ON [OFF]| ON

seconds
1 OFF| ON | ON [ ON | ON | ON
1.5 OFF|[ ON [ ON | ON |OFF| ON
2 OFF| ON | ON | ON | ON |OFF
3 OFF| ON | ON [ ON |OFF |OFF
5 OFF | ON |OFF| ON | ON | ON

75 |OFF| ON |OFF| ON |OFF| ON
10 OFF|OFF| ON [ ON | ON | ON
15 OFF |OFF| ON | ON |OFF| ON
20 OFF |OFF | ON | ON | ON |OFF
30 OFF | OFF | ON | ON | OFF | OFF
50 OFF |OFF |OFF | ON | ON | ON
75 OFF | OFF |OFF | ON |OFF | ON
100 |OFF|OFF] ON |OFF| ON | ON
150 |OFF|OFF| ON |OFF |OFF| ON
200 | OFF|OFF| ON |OFF| ON |OFF
300 | OFF|OFF| ON |OFF |OFF | OFF
500 | OFF |OFF|OFF |OFF| ON | ON
750 | OFF |OFF | OFF |OFF | OFF | ON
1000 | OFF | OFF |OFF |OFF | ON |OFF
1500 | OFF | OFF |OFF |OFF | OFF | OFF

Sweep Attenuator

The Sweep Attenuator is a 10-bit DAC whose reference voltage is swept from —5 V to +5 V.
U13 pin 6 is the +5 V sweep times N /1024, where N is supplied by the processor. This output
is multiplied by 1, 0.1, or 0.01 as shown in Table 2, depending on the frequency span.
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Table 2. Sweep Attenuator Multipliers versus Frequency Spans

Frequency Span X1 (U29B) | X0.1(U29A) | X0.01 (U29C)

Span > 170 MH:z ON

20 MHz < Span <170 MHz ON

2 MHz < Span <20 MHz ON

1 MHz < Span <2 MHz ON

50 kHz < Span <1 MHz ON

5 kHz < Span <50 kHz ON

Span < 5 kHz ON

Each time a new multiplier is switched in, the output at U13 pin 6 will be the full £5 V sweep
ramp.

This attenuated sweep is routed to the appropriate sweep circuit depending on the frequency
span, as shown in Table 3.

Table 3. Sweep Circuit vs Frequency Spans

Frequency Span Sweep Circuit

Spans > 20 MHz YTO Main Ceil
1 MHz < Span <20 MHz| YTO FM Coil

Span < 1 MHz 50 MHz VTO

Due to a rounding error in the processor, the switching points of 20 MHz and 1 MHz are not
exact when using the RPG to set the frequency Span.

All lines are grounded when not used. The YTO is being phase locked during the 0 V time
period that occurs on the voltages at TP10, TP8, TP5, and TP4.

Operation of the Sweep Attenuator DAC can be verified by using (sHIFT) (CF_sTEP size) (KSJ).
Measure the voltage at TP10. Set the analyzer to Sweep, Trigger. Key in

KSJ and 0 GHz. Press the DATA ({f) key repeatedly. The voltage at TP10 should start at
approximately 0 V and double with each step to —5 V. If Trigger is used, it will step +5
V. It is good procedure to use the DATA keys when checking the various DACs. This way,
each bit is checked for operation.
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HP Part Number 85680-60156

A22 Frequency Control

Reference HP Part |C Qty Descriotion Mfr Mfr Part
Designation | Number |D P Code Number
A22 85680-60156 | 9| 1 | BOARD ASSEMBLY FREQUENCY CONTROL 28480 | 85680-60156

A22C1 0180-0197 | 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 | 1500225X9020A2-0YS
A22C5 0160-2253 | 9| 1 | cAP-FXD 6.8pF 500 V 52763

A22C6 0180-0197 | 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20vDC TA 56280 | 150D225X9020A2-DYS
A22C7 0180-0197 | 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20vDC TA 56289 | 1500225X9020A2-DYS
A22C8 0180-0197 | 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20vDC TA 56289 | 1500225X9020A2-DYS
A22C9 0160-2055 | 9| 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 Y5V 1032
A22C10 0180-0197 | 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 | 150D225X9020A2-DYS
A22C11 0160-2055 | 9| 1 | CAPACITOR-FXD .0IUF +80-20% 100VDC CER 805-504 Y5V 103Z
A22C12 0180-0197 | 8] 1 | CAPACITOR-FXD 2.2UF+-10% 20vDC TA 56289 | 150D225X9020A2-DYS
A22C13 0160-3848 | 6] 1 | CAP-FXD 1000pF 1 kv 808-548 XSE 102K
A22C14 0160-3448 | 6| 1 | CAP-FXD 1000pF 1 kV 808-548 XSE 102K
A22C15 0180-0197 | 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 |  1500225X3020A2-DYS
A22C16 0160-3402 | 2| 1 [ CAP-FXD 1uF 50 V POLYC-MET 84411 | HEW-249

A22C17 0180-0094 | 4| 1 | CAP-FXD 100uF 25 V AL-ELCTLT 56289 | 30D1076025DD2-DSM
A22C18 0180-0197 | 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 | 1500225X9020A2-DYS
A22C19 0160-2306 | 3| 1 | CAPACITOR-FXD 27PF +-5% 300VDC MICA 09023 | ROM1SE270J3C
A22C20 0160-2201 | 7| 1 | caPACITOR-FXD 51PF +-5% 300vDC MICA 09023 | CD15ED510003
A2221 0160-2055 | 9| 1 | CAPACITOR-FXD .OIUF +80-20% 100VDC CER 805-504 Y5V 103Z
A22C22 0160-2055 | 9| 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 Y5V 1037
A22C23 0160-2055 | 8| 1 | CAPACITOR-FXD .O1UF +80-20% 100vDC CER 805-504 YSV 103Z
A22C24 0180-1745 | 4| 1 | CAPACITOR-FXD 1.5UF+-10% 20VDC TA 56289 | 150D155X3020A2-DYS
A22C26 0180-0229 | 7| 1 | CAP-FXD 33uF 10 V TA 56289 | 150D336X901082-DYS
A22C27 0140-0198 | 5] 1 | CAPACITOR-FXD 200PF +-5% 300VDC MICA 09023 | CD15FD201J03
A22C28 0160-2055 | 9| 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 YSV 103Z
2229 0160-3448 | 6| 1 | CAP-FXD 1000pF 1 kv 808-548 X5E 102K
2230 0160-2055 | 9| 1 | CAPACITOR-FXD .O1UF +80-20% 100VDC CER 805-504 Y5V 103Z
A22C31 0160-2204 | 0| 1 | CAPACITOR-FXD 100PF +-5% 300VDC MICA 09023 | CD15FD101J03
A2232 0160-4298 | 6| 1 | CAPACITOR-FXD 4700PF +-20% 250VDC CER 815-250V X5R 472K
A22C33 0180-0197 | 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 | 150D225X9020A2-DYS
A22CR1 1901-0585 | 0| 1 | DIODE-GEN PRP 30v 25MA TO-72 17856

A22CR2 1901-0040 | 1| 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468

A22CR3 1901-0040 | 1] 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468

A22CR4 1901-0040 | 1| 1 | DIODE-SWITCHING 30v 50MA 2NS DO-35 71468

A22CRS 1901-0050 | 3| 1 | DIODE-SWITCHING 80V 200MA 2NS DO-35 aN171 | 1N4150

A22CR6 1801-0040 | 1| 1 | DIODE-SWITCHING 30V 50MA 2NS DD-35 71468

A22CR7 1901-0040 | 1] 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468

A22CR8 1901-0040 | 1| 1 | DIODE-SWITCHING 30v SOMA 2Ns DO-35 71468

A22CRS 1901-0535 | 9 1 | DIODE-SCHOTTKY sM S1G

A22CR10 1901-0535 | 9| 1 | DIODE-SCHOTTKY M SIG

A22CR11 1901-0535 | 9| 1 | DIODE-SCHOTTKY SM SIG

A22CR12 1901-0535 [ 9 1 | DIODE-SCHOTTKY SM SIG

£220S1 1990-0487 | 7| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401

A22DS2 1990-0487 | 7| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP-1401

A220S3 1990-0487 | 7| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 |  HLMP-1401

A22J1 1200-1204 | 5| 1 | SOCKET-IC 14-CONT DIP DIP-SLDR 00779 | 2-641609-2

A2233 1250-0543 | 8] 1 | CONNECTOR-RF SM-SNP M PC 50-OHM 98291 | 51-053-0349-BES
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HP Part Number 85680-60156
A22 Frequency Control

Reference | HP Part |C at Descrioti Mfr Mfr Part

Designation | Number |D|“Y escription Code Number

A2204 1250-0543 8] 1 | CONNECTOR-RF SM-SNP M PC 50-OHM 98291 | 51-053-0349-BES

A22L1 08558-80011 | 6| 1 | INDUCTOR-FILTER COIL BLUE 28480 | 08558-80011

A22L2 08558-80011 | 6| 1 | INDUCTOR-FILTER COIL BLUE 28480 | 08558-80011

A22L3 08558-80011 | 6 1 | INDUCTOR-FILTER COIL BLUE 28480 | 08558-80011

A22L4 9100-1651 2| 1 | INDUCTOR RF-CH-MLD 750UH +-5% .2D-INX.45 | 99800 | 2500-22

A22L5 9100-1648 7{ 1 | INDUCTOR RF-CH-MLD 560UH +-5% .2D-INX.45 | 99800 | 2500-16

A22MP1 4040-0750 | 7| 1 | EXTR-PC BD RED POLYC .062-IN-BD-THKNS

A22MP2 1480-0073 6| 2 | PIN-ROLL .0B2-IN-DIA .25-IN-LG BE-CU 72962 | 99-012-062-0250

A22MP3 1205-0011 0| 3 | HEAT SINK TO-5/70-33-CS 98978 |  TXBF-032-025B

A22MP5 0360-0353 0| 1 | BRACKET-RTANG .406-LG X .343-L6 .312-WD | 79963 | 176-144

A22MPE 0361-0006 | 2| 1 | RIVET-SEMITUB OVH .146DIA .156L6G 12014 | R-4013

A22MP7 2180-0112 0| 4 | WASHER-LK HLCL NO. 2 .088-IN-ID 77339

A22MP10 0520-0128 7| 4 | SCREW-MACH 2-56 .25~IN-LG PAN-HD-POZI 77250

A22MP11 0590-0533 5| 4 | THREADED INSERT-NUT 2-56 .06-IN-LG SST 46384 | KFS2-256

A22MP12 NOT ASSIGNED

A22MP13 0340-0628 | 0| 1 | INSULATOR-XSTR NYLON WHITE 13103 | 7717-133N

A22MP14 0890-0644 5| 1 | SLEEVING-FLEX .102-ID NEMA-3 .018-WALL 79074 |  VARFIL B-A-1

A22MP15 8151-0013 | 4| 1 | WIRE 22AwG 1x22 92194 | 298

A220Q3 1854-0023 | 9| 1 | TRANSISTOR NPN SI TO-18 PD=360MW 25403

A22Q4 1854-0039 7] 1 | TRANSISTOR NPN 2N3053S SI T0-39 PD=1W 04713 | 2N3053S

A22Q5 1853-0007 7| 1 | TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW | 04713 | 2N3251

A22Q6 1853-0007 7| 1 | TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW | 04713 [ 2N3251

A22Q7 1854-0039 7| 1 | TRANSISTOR NPN 2N3053S SI T0-39 PD=1W 04713 | 2N3053S

A22Q8 1854-0023 | 9| 1 | TRANSISTOR NPN SI TO-18 PD=360MW 25403

A220Q9 1854-0071 7] 1 | TRANSISTOR NPN SI T0-92 PD=300MW 56289

A22Q10 1854-0071 7] 1 | TRANSISTOR NPN SI T0-82 PD=300MW 56289

A220Q11 1853-0388 7| 1 | TRANSISTOR-DUAL PNP TO-78 PD=600MW 04713

A22Q12 1854-0071 7| 1 | TRANSISTOR NPN SI T0-92 PD=300MW 56289

A22Q13 1855-0020 8| 1 | TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 04713 | SFE793

A22Q14 1855-0209 5| 1 | TRANSISTOR J-FET P-CHAN D-MODE SI 04713

A22Q16 1854-0071 7| 1 | TRANSISTOR NPN SI T0-92 PD=300MW 56289

A22Q17 1855-0305 2] 1 | TRANSISTOR J-FET 2N4117A N-CHAN D-MODE 17856 | 2N4117A

A22Q18 1854-0071 7| 1 | TRANSISTOR NPN SI T0-92 PD=300MW 56289

A22Q19 1853-0451 5| 1 | TRANSISTOR PNP 2N3799 SI T0-18 PD=360MW | 04713

A22Q20 1854-0071 7| 1 | TRANSISTOR NPN SI T0-92 PD=300MW 56289

A22Q21 1854-0071 7| 1 | TRANSISTOR NPN SI T0-92 PD=300MW 56289

A22Q22 1854-0039 7] 1 | TRANSISTOR NPN 2N3053S SI TO-39 PD=1W 04713 | 2N3053s

A22Q23 1853-0594 7| 1 | TRANSISTOR-DUAL PNP 2N3808 PD=600MW 04713 | 2N3808

R22Q24 1854-0039 7| 1 | TRANSISTOR NPN 2N3053S SI T0-39 PD=1W 04713 | 2N3053S

A22Q25 1853-0001 1| 1 | TRANSISTOR PNP SI T0-39 PD=6OOMW 27014

A22Q26 1853-0020 4] 1 | TRANSISTOR PNP SI PD=300MW FT=150MHZ 04713

A22Q27 1854-0071 7| 1 | TRANSISTOR NPN SI T0-92 PD=300MW 56289

A22Q28 1854-0071 7] 1 | TRANSISTOR NPN SI T0-92 PD=300MW 56289

A22Q29 1854-0071 7] 1 | TRANSISTOR NPN SI TO-92 PD=300MW 56289

A22R6 0698-7929 5| 1 | RESISTOR $.09K +-0.1% .125W TF TC=0+-50 19701 | 5033R

A22R7 2100-2574 3| 1 | RESISTOR-TRMR 500 10% TKF SIDE~ADJ 1-TRN | 73138 | 82PAR500

A22R8 0698-6323 1| 1 | RESISTOR 100 +-0.1% .125W TF TC=0+-25 981637 | CMF-55-1, T-9

A22R9 0698-6353 7| 1 |RESISTOR 50K +-0.1% .125W TF TC=0+-25 19701 { 5033R
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A22 Frequency Control

Reference HP Part |C ot Descriotion Mir Mfr Part
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A22R10 0698-4037 0| 1 | RESISTOR 46.4 1% .125W TF TC=0+-100 19701 | SFR25H
A22R11 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R13 0811-1185 5| 1 | RESISTOR 10K +-0.01% .05W PN TC=0+-10 20940 | 140
A22R14 0811-1185 5| 1 | RESISTOR 10K +-0.01% .05W PN TC=0+-10 20940 | 140
A22R16 0698-3439 4| 1 | RESISTOR 178 1% .125W TF TC=0+-100 19701 | SFR25H
A22R17 2100-4020 8| 1 | RESISTOR-TRMR 2K 10% TF SIDE-ADJ 26-TRN 18612 | 1280-2K-10%
A22R18 0757-0274 5| 1 | RESISTOR 1.21K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R19 0757-0442 9| 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R20 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R21 0698-8889 8| 1 | RESISTOR 16K +-0.01% .125W TF TC=0+-10 PR1/8
A22R22 0811-1185 5| 1 | RESISTOR 10K +-0.01% .05W PN TC=0+-10 20940 | 140
A22R23 0811-1185 5| 1 | RESISTOR 10K +-0.01% .05W PN TC=0+-10 20940 | 140
A22R24 0811-1185 5| 1 | RESISTOR 10K +-0.01% .0SW PN TC=0+-10 20940 | 140
A22R25 2100-1755 0| 1 | RESISTOR-TRMR 100 5% WW SIDE-ADJ 1-TRN CT-106-4-100
A22R27 0698-7794 2] 1 | RESISTOR 10K +-0.25% .125W TF TC=0+-100 19701 | 5033R
A22R28 0698-5439 8| 1 | RESISTOR 1K +-0.25% .125W TF TC=0+-50 19701 | 5033R
A22R29 0698-8322 4] 1 | RESISTOR 111 +-0.25% .125W TF TC=0+-100 19701 | 5033R
A22R30 0757-0421 4| 1 | RESISTOR 825 +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R31 0811-1185 5| 1 | RESISTOR 10K +-0.01% .05W PN TC=0+-10 20940 | 140
A22R32 0811-1185 5| 1 | RESISTOR 10K +-0.01% .05W PN TC=0+-10 20940 | 140
A22R33 0698-3153 9| 1 |RESISTOR 3.83K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R34 0698-6348 0| 1 | RESISTOR 3K +-0.1% .125W TF TC=0+-25 19701 | 5033R
A22R35 2100-3962 5| 1 | RESISTOR-TRMR 5K 10% TF SIDE-ADJ 25-TRN 18612 | 1280
A22R36 0698-6353 7| 1 | RESISTOR 50K +-0.1% .125W TF TC=0+-25 19701 | 5033R
A22R37 0757-0280 3| 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R38 0757-0442 9| 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R39 2100-3962 5] 1 | RESISTOR-TRMR 5K 10% TF SIDE-ADJ 25-TRN 18612 | 1280
A22R40 0698-6353 7| 1 | RESISTOR 50K +-0.1% .125W TF TC=0+-25 19701 | 5033R
A22R41 0757-0274 5| 1 | RESISTOR 1.21K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R42 0698-8885 4| 1 |RESISTOR 20K +-0.01% .125W TF TC=0+-10 PR1/8
A22R43 0757-0401 0| 1 | RESISTOR 100 +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R44 0811-3492 1| 1 | RESISTOR 133 +-1% 12W PWI TC=0+-2 01686 | AL-10
A22R45 0757-0465 6| 1 | RESISTOR 100K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R46 0757-0417 8| 1 |RESISTOR 562 +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R47 0698-3439 4| 1 |RESISTOR 178 1% .125W TF TC=0+~100 19701 | SFR25H
A22R48 0698-3154 0| 1 | RESISTOR 4.22K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R49 0757-0274 5| 1 | RESISTOR 1.21K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R50 0757-0279 0f 1 |RESISTOR 3.16K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22RS1 0811-3492 1| 1t | RESISTOR 133 +-1% 12W PWI TC=0+-2 01686 | AL-10
A22R52 0757-0401 0| 1 | RESISTOR 100 +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R53 0757-0279 0| 1 |RESISTOR 3.16K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R54 0698-3393 9] 1 | RESISTOR 28.7 1% .5W TF TC=0+-100 19701 | 5053R
A22R55 0698-3155 1] 1 | RESISTOR 4.64K 1% .125W TF TC=0+-100 19701 |  SFR25H
A22R56 0698-7050 3| 1 |RESISTOR 4.48K +-0.5% .125W TF TC=0+-50 19701 | 5033R
A22R57 0698-3155 1| 1 | RESISTOR 4.64K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R58 0698-3155 1| 1 | RESISTOR 4.64K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R59 0757-0290 5| 1 | RESISTOR 6.19K +-1% .125W TF TC=0+-100 19701 | SFR25H
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A22R61 0698-3398 4| 1 | RESISTOR 46.4 1% .5w TF TC=0+-100 18701 | MF7C-1
A22R62 0757-0401 0| 1 | RESISTOR 100 +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R63 0698-3398 4| 1 | RESISTOR 46.4 1% .5W TF TC=0+-100 19701 | MF7C-1
A22R64 2100-1755 0| 1 |RESISTOR-TRMR 100 5% WW SIDE-ADJ 1-TRN CT-106-4-100
A22R65 0757-0795 5] 1 | RESISTOR 75 +-1% .5W TF TC=0+-100 19701 | 5053R
A22RE6 2100-2522 1| 1 | RESISTOR-TRMR 10K 10% TKF SIDE-ADJ I-TRN | 73138 | 82PARIOK
A22R67 0757-0447 4| 1 | RESISTOR 16.2K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R68 0757-0199 3| 1 | RESISTOR 21.5K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R69 0757-0280 3| 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R70 0757-0442 9| 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R71 0757-0280 3] 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R72 0698-3158 4| 1 | RESISTOR 23.7K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R73 0698-3158 4| 1 | RESISTOR 23.7K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R74 0698-3158 4| 1 | RESISTOR 23.7K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R75 0698-3158 4| 1 | RESISTOR 23.7K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R76 0698-3158 4| 1 |RESISTOR 23.7K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R77 0698-3158 4| 1 |RESISTOR 23.7K 1% .125W TF TC=0+-100 19701 |  SFR25H
A22R78 0698-7421 2] 1 | RESISTOR 40K +-0.25% .125W TF TC=0+-100 19701 | 5033R
A22R79 0698-3454 3| 1 | RESISTOR 215K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R80 0698-3451 0| 1 |RESISTOR 133K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R81 0698-8848 9| 1 | RESISTOR 57.2K +-0.25% .125W TF TC=0+-10 | K8479 | Hs
A22R82 0698-7421 2| 1 | RESISTOR 40K +-0.25% .125W TF TC=0+-100 19701 | 5033R
A22R83 0698-3194 8| 1 [RESISTOR 20K .25% .125W TF TC=0+-50 19701 | 5033R
A22R84 0757-0289 2| 1 | RESISTOR 13.3K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R85 0757-0442 9| 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R86 0757-0442 9| 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R87 0757-0444 1| 1 | RESISTOR 12.1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R88 2100-3109 2| 1 ) RESISTOR-TRMR 2K 10% TKF SIDE-ADJ 17-TRN | 73138 | 89PR2K
A22R89 0698-3457 6| 1 | RESISTOR 316K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R90 0698-3442 9| 1 | RESISTOR 237 1% .125W TF TC=0+-100 19701 | SFR25H
A22R91 2100-3052 4| 1 | RESISTOR-TRMR 50 10% TKF SIDE-ADJ 17-TRN | 73138 | 89PR50
A22R92 0698-3446 3| 1 | RESISTOR 383 1% .125W TF TC=0+-100 19701 | SFR25H
A22R93 0698-3450 9| 1 | RESISTOR 42.2K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R94 2100-3154 7{ 1 | RESISTOR-TRMR 1K 10% TKF SIDE-ADJ 17-TRN | 73138 | 89PRIK
A22R95 0757-0279 0| 1 | RESISTOR 3.16K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R96 0698-3152 8| 1 | RESISTOR 3.48K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R97 0757-0459 8| 1 | RESISTOR 56.2K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R98 0757-0274 5] 1 | RESISTOR 1.21K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R99 0683-3355 2] 1 | RESISTOR 3.3M 5% .25W CC TC=-800/+1100 01121 | (CB3355
A22R100 0698-3155 1| 1 | RESISTOR 4.64K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R101 0698-3157 3| 1 | RESISTOR 19.6K 1% .125W TF TC=0+-100 19701 | SFR25H
A22R102 0757-0279 0| 1 |RESISTOR 3.16K +-1% .125W TF TC=0+-100 19701 | SFR25H
A22R103 0757-0401 0| 1 |RESISTOR 100 +-1% .125W TF TC=0+-100 19701 |  SFR2SH
A22R104 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR2SH
A22R105 0698-3160 8| 1 | RESISTOR 31.6K 1% .125W TF TC=0+-100 18701 | SFR25H
A22R106 0757-0346 2| 1 | RESISTOR 10 +-1% .125W TF TC=0+-100 91637 | CMF-55-1, T-1
A22R107 0698-3444 1| 1 |RESISTOR 316 1% .125W TF TC=0+-100 19701 | SFR25H
A22R108 0698-6360 6| 1 [RESISTOR 10K +-0.1% .125W TF TC=0+-25 19701 | 5033R
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A22R109 0698-6619 8| 1 | RESISTOR 15K +-0.1% .125V TF TC=0+-25 19701 5033R

A22R110 0698-6322 0] 1 | RESISTOR 4K +-0.1% .125W TF TC=0+-25 91637 CMF-55-1, T-9

A22R111 0698-6360 6| 1 | RESISTOR 10K +-0.1% .125W TF TC=0+-25 19701 5033R

A22R112 0698-8865 0 1 | RESISTOR 4.45K +-0.1% .125W TF TC=0+-25 19701 5033R

A22R114 0757-0465 6| 1 [ RESISTOR 100K +-1% .125W TF TC=0+-100 19701 SFR25H

A22R120 0698-3161 9] 1 | RESISTOR 38.3K 1% .125W TF TC=0+-100 19701 SFR25H

A22R121 0698-3161 9] 1 ] RESISTOR 38.3K 1% .125W TF TC=0+-100 19701 SFR25H

A22R122 0698-3161 9] 1 | RESISTOR 38.3K 1% .125W TF TC=0+-100 19701 SFR25H

A22R123 0757-0279 0] 1 | RESISTOR 3.16K +-1% .125W TF TC=0+-100 19701 SFR25H

A22R124 0757-0279 0| 1 | RESISTOR 3.16K +-1% .125W TF TC=0+-100 19701 SFR25H

A22R126 0757-04186 71 1 | RESISTOR 511 +-1% .125W TF TC=0+-100 19701 SFR25H

A22R127 0757-0444 1] 1 | RESISTOR 12.1K +-1% .125W TF TC=0+-100 19701 SFR25H

A22R128 0757-0442 9] 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 SFR25H

A22R129 0757-0428 1] 1 | RESISTOR 1.62K +-1% .125W TF TC=0+-100 19701 SFR25H

A22R130 0811-1185 §] 1 ] RESISTOR 10K +-0.01% .05W PN TC=0+-10 20940 140

A22R131 0811-1185 5| 1 [ RESISTOR 10K +-0.01% .05W PN TC=0+-10 20940 140

A22R132 0698-6360 6| 1 | RESISTOR 10K +-0.1% .IZSN TF TC=0+-25 19701 5033R

A22R133 0698-6360 6] 1 | RESISTOR 10K +-0.1% .125W TF TC=0+-25 19701 5033R

A22R134 0698-6360 6| 1 [ RESISTOR 10K +-0.1% .125W TF TC=0+-25 18701 5033R

A22R135 0698-8949 1] 1 | RESISTOR 20.57K +-0.1% .125W TF TC=0+-25 19701 5033R

A22R136 0698-8948 0] 1 | RESISTOR 19.46K +-0.1% .125W TF TC=0+-25 19701 5033R

A22TP1 0360-0124 3] 1 ] CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP2 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP3 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP4 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP5 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 87300

A22TP6 0360-0124 3| 1 ] CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A227P7 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP8 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP9 0360-D124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP10 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP11 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 87300

A22TP12 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP13 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP14 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP15 0360-0124 31 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP16 0360-0124 31 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP17 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

A22TP18 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 87300

A22u1 1826-0229 8| 1 | IC OP AMP LOW-DRIFT T0-99 PKG 06665 0P-05CJ

A22U2 1826-0229 8] 1 | IC OP AMP LOW-DRIFT T0-99 PKG 06665 0P-05CJ

A22U3 1826-0229 8] 1 | IC OP AMP LOW-DRIFT T0-99 PKG 06665 0P-05CJ

A22U4 1826-0684 9| 1 |D/A 12-BIT 18-CBRZ/SDR CMOS 24355 AD7541BD(SEL)

A22U5 1826-0229 8| 1 | IC OP AMP LOW-DRIFT T0-99 PKG 06665 0P-05CJ

A22U6 1826-0684 9| 1 | D/A 12-BIT 18-CBRZ/SDR CMOS 24355 AD7541BD(SEL)

A22U7 1826-0416 5| 1 | ANALOG SWITCH 4 SPST 16 -CBRZ/SDR 27014 LF13331D

A22U8 5180-2314 0] 1 | IC 05C M1 OPAMP 28480 5180-2314
*Indicates factory-selected value 85680-60156 Parts List
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HP Part Number 85680-60156

A22 Frequency Control

Reference HP Part |C aty Description Mfr Mfr Part
Designation [ Number |D P Code Number
A22U9 1826-0684 9| 1 [D/A 12-BIT 18-CBRZ/SDR CMOS 24355 |  AD7541BD(SEL)
A22010 1826-0229 8] 1 | IC OP AMP LOW-DRIFT TO-99 PKG 06665 | 0P-05CJ
A22U12 1826-0471 2| 1 | 1C oP AMP LOW-DRIFT TD-99 PKG 06665 | 0P-07CJ SELECTED
A22U13 1826-0229 8| 1 | IC OP AMP LOW-DRIFT T0-99 PKG 06665 | 0OP-05CJ
A22U14 1826-0684 9| 1 | D/A 12-BIT 18-CBRZ/SDR CMOS 24355 |  AD7541BD(SEL)
A22015 1826-0471 2] 1 | 1C OP AMP LOW-DRIFT T0-99 PKG 06665 | OP-07CJ SELECTED
A22U18 5081-8117 3| 1 | SCREENED 1826-0092 28480 | 5081-8117
A22u17 5081-8117 3| 1 | SCREENED 1826-0082 28480 | 5081-8117
A22U18 1826-0371 1] 1 | IC OP AMP LOW-BIAS-H-IMPD T0-99 PKG 27014 | LF256H
A22019 1826-0371 1] 1 | IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 27014 | LF256H
A22U20 1826-0417 6| 1 | ANALOG SWITCH 4 SPST 16 -CBRZ/SOR 27014 | LF13333D
AZ2u21 1826-0161 7{ 1 {IC OP AMP GP QUAD 14-DIP-P PKG 27014 | LM324N
A22U22 1820-1196 8] 1 | IC FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22U23 1820-1196 8| 1 | IC FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22u24 1820-1196 8| 1 |1C FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22025 1820-1196 8| 1 |IC FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22U26 1820-1196 8| 1 | IC FF TTL LS D-TYPE POS-EDGE-TRIG COM CL { 01295 | SN74LS174N
A22027 1820-1196 8] 1 | IC FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22U28 1820-1196 8 1 | I1C FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22U29 1826-0416 5| 1 | ANALOG SWITCH 4 SPST 16 -CBRZ/SDR 27014 | LF133310
A22030 1820-1196 8| 1 | IC FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22U31 1820-1196 8| 1 |1C FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | sN7aLs174N
A22U32 1820-1196 8| 1 | ICFF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22u33 1820-1196 8| 1 | IC FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22U34 1820-1196 8( 1 | IC FF TTL LS D-TYPE POS-EDGE-TRIG COM CL | 01295 | SN74LS174N
A22035 1820-1216 3| 1 | IC DCOR TTL LS 3-TO-8-LINE 3-INP 01295 | SN74LS138N
A22U36 1820-1197 9| 1 | IC GATE TTL LS NAND QUAD 2-INP 01295 |  SN74LSOON
A22u37 1826-0229 8| 1 | IC OP AMP LOW-DRIFT T0-99 PKG 06665 | 0P-05CJ
A22U38 5180-2314 0| 1 | IC O5C ML OPAMP 28480 | 5180-2314
A22VR1 1902-0625 0| 1 | DIODE-ZNR 1N829 6.2V 5% D0-35 PD=.25W 04713 | 1N829
A22VR5 1902-0184 6| 1 | DIODE-ZNR 16.2V 5% DO-35 PD=.4W 04713
A22VR6 1902-3059 0] 1 | DIODE-ZNR 3.83V 5% DO-35 PD=.4W 04713
A22VR7 1902-0033 4| 1 | DIODE-ZNR 1N823 6.2V 5% DO-7 PD=.4W 04713 | 1N823
A22VR8 1902-3036 3| 1 | DIODE-ZNR 3.16V 5% DO-7 PD=.4W TC=-.064% | 04713
A22VR9 1902-3036 3| 1 | DIODE-ZNR 3.16V 5% DO-7 PD=.4W TC=-.064% | 04713

85680-60156 Parts List *Indicates factory-selected value
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0-60156 (SHEET 1 OF 2)
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A23

A23 RF Converter, Circuit Description

A23 RF Converter has two conversion paths. In the first, the signal from the RF Attenuator
in A5 Front Panel is mixed with a signal from A23A4 First LO Distribution in A23A2 First
Converter. The output is filtered, converted by A23A3 Second Converter, and the 301.4 MHz
output delivered to A19 Second IF Amplifier.

The second conversion path starts with A23A6 Comb Generator. This assembly takes 20
MHz from A16 20 MHz Reference and forms a pulse containing the harmonics of 20 MHz.
This pilot signal is applied to A23A5 Pilot First Converter, which mixes power from A23A4
First LO Distribution with the pilot signal. The output is filtered, down-converted by A23A3
Second Converter, and sent to A9 Pilot Second IF Amplifier.

A23A4 First LO Distribution takes power from A23A1 YIG-Tuned Oscillator and splits and
amplifies it for delivery to A23A2 First Converter, A23A5 Pilot First Converter, and the
auxiliary 1ST LO OUT on the rear panel. This assembly also contains the bias circuitry for
A23A3 Second Converter and A23A6 Comb Generator.

Note Reference designations in this circuit description are abbreviated. For the
full reference designation, add the prefix of the assembly or subassembly in

# which it is located. For example, Q1 in A23A3A2 Second LO is actually
A23A3A2Q1.

A23A2 First Converter

The input signal from A5 Front Panel travels through the 1700 MHz Low-Pass Filter that is
formed by a series of traces on the printed circuit board. The diodes in U1l form a balanced
mixer. The first LO signal from A23A4 First LO Distribution is attenuated by A23T2 and
then fed to the diodes through a balun. One diode is fed from the center conductor; the other,
from the shield. Thus the diodes are driven 180 degrees out of phase. The signal from the
1700 MHz Low-Pass Filter travels through the alternately-conducting diodes, mixing with

the LO signal from A23A4. The resulting IF signal is fed through a split-output line that is
covered by a small block of polyiron to improve the mixer balance and to absorb some of

the unwanted higher-order mixing products. The 6 dB pad (R1, R2, and R3) provides a
frequency-independent termination for the mixer. The output from the pad is fed through the
5 GHz Low-Pass Filter which further attenuates the unwanted mixing products. This filter is
also formed by printed circuit board traces. The output from the filter is the first IF out.

A23 1



A23T2 Attenuator

A23T2, a 2 dB attenuator, minimizes the interaction between the First Converter and the
A23A4A3 LO FET Amplifier.

A23A5 Pilot First Converter

A23A5 Pilot First Converter is identical to A23A2 First Converter except that the pad is 2 dB
instead of 6 dB.

A23A6 Comb Generator

A23A6 Comb Generator consists of a 20 MHz comb generator and equalization circuitry.
The combs are generated by the step recovery diode CR1. A 20 MHz signal from A16 20
MHz Reference is applied to a high-pass filter formed by L1 and C1. C2 and L1 match the
impedance of the input to the impedance of CR1. Forward bias is applied to the diode
through R4 and L4. When the 20 MHz driving signal is in the positive part of its cycle, CR1
conducts and stores a charge determined by the amount of drive power and the magnitude
of the bias. When the drive goes negative, the charge is removed from the diode until all

the charge that was stored during the positive part of the cycle (less recombination losses) is
gone. Then the voltage across the diode abruptly changes, and a current pulse (generated in
the loop formed by L3, C3, and CR1) causes a large, very narrow, negative-going pulse to

be generated across CR1. This pulse is equalized in the frequency domain by the bridged
pad formed by R1, R2, C4, C5, and the printed circuit board transmission line. R5 through
R7 form a 12 dB pad for the proper output level. The comb is then available to A23A5 Pilot
First Converter.

A23A4 First LO Distribution

A23A4 First LO Distribution consists of A23A4A1 Coupler/Splitter, A23A4A2 RF Converter
Bias, A23A4A3 First LO Amplifier, and A23A4A4 Pilot First LO Amplifier.

A23A4A1 Coupler/Splitter. Power from A23A1 YIG-Tuned Oscillator is applied to A23A4A1
Coupler/Splitter. This power is propagated through a directional coupler which couples
power to A23A4A3 First LO Amplifier. The directional coupler is formed by printed circuit
board traces with R1 and R2 forming the termination for the coupled portion of the signal.
The main power component travels through the directional coupler in a 3 dB power splitter
(formed by printed circuit board traces and R3 and R4) which provides isolation between

J4 and J3. One output of the splitter goes ultimately to the rear panel auxiliary 1ST LO
OUT. The other input goes through a 6 dB pad (R5, R6, and R7) to A23A4A4 Pilot First LO
Amplifier.

A23A4A4 Pilot First LO Amplifier. This amplifier boosts the LO drive by a nominal 10 dB,
and its output drives A23A5 Pilot First Converter.

A23A4A3 First LO Amplifier. The power from the directional coupler is applied to A23A4A3
First LO Amplifier. This amplifier, identical to A23A4A4 Pilot First LO Amplifier, provides
an LO signal to A23A2 First Converter.

A23A4A2 RF Converter Bias. This assembly contains the circuitry to bias A23A6 Comb
Generator, A23A3 Second Converter, A23A4A3 First LO Amplifier, and A23A4A4 Pilot First
LO Amplifier. Transistor Q1, with its associated circuitry, forms a variable current source to
bias A23A6 Comb Generator. R4 and R5 form a voltage divider to fix the base voltage and
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hence the emitter voltage of Q1. The value of R6 determines the amount of emitter current
flow. C2 provides low frequency filtering. E1, VR1, and C5 form a transient limiting network
to protect the First LO Amplifier and the Pilot First LO Amplifier, which are easily rendered
inoperative by small transients (>5.1 V) on their power leads. R8, R9, and C7 provide filtered
negative bias for A23A3A2 Second LO. Transistor Q2, with its associated circuitry, drives
shift diode CR3 in A23A3 Second Converter. When the LLOH line from A22 Frequency
Control is high, Q2 does not conduct, and —15 V is present at its collector, back-biasing the
shift diode in A23A3 Second Converter. When LLOH goes low, Q2 becomes a current source,
forward biasing the shift diode and illuminating DS1 to indicate that the Second LO is in its
high frequency state.

A23A3 Second Converter

A23A3 Second Converter consists of a first IF filter, pilot first IF filter, second mixer, pilot
second mixer, and the following subassemblies: A23A3A1 Pilot Second LO Buffer, A23A3A2
Second LO, and A23A3A3 Second LO Buffer.

A23A3A2 Second LO. A23A3A2 Second LO is actually composed of Q1 on the printed
circuit board A23A3A2 and the second LO cavity Z9. R1 and R2 provide bias for Q1. The
inductance and capacitance of the printed circuit board traces make Q1 unstable enough to
oscillate. The cavity Z9 determines the frequency of that oscillation. The frequency of Z9 can
be changed by forward biasing CR3, which effectively shorts out a small part of the cavity,
making its frequency higher.

A23A3A3 Second LO Buffer. A probe inserted into Z9 couples power into A23A3A3 Second
LO Buffer. The printed circuit board transmission lines serve to match the cavity impedances
to those of Q1. C3 provides an ac ground for one of the lines. Q2 and R1 provide bias for Q1.
The output of this amplifier drives the second mixer cavity Z4.

A23A3A1 Pilot Second LO Buffer. A23A3A1 Pilot Second LO Buffer works in the same way
as A23A3A3 Second LO Buffer, except that the output drives the pilot second mixer cavity
Z8.

First IF. The 2050 MHz (or 2055 MHz, depending on the state of the Second LO) first IF
signal is applied through J1 to the three-pole 2052.5 MHz Bandpass Filter. The resonant
frequencies of the cavities Z1, Z2, and Z3 determine the shape and frequency of the filter
output signal. The filter output is coupled to the second mixer diode CR1, where it is mixed
with power from A23A3A3 Second LO Buffer. The resulting second IF, 301.4 MHz, goes into
the Matching Filter (C6, C7, and L2), which matches the impedance of CR1 to 509. L1 and
R1 provide a dc return for the diode.

Pilot First IF. The pilot first IF is applied through J2 to the 2017.6 MHz Bandpass Filter
composed of 25, Z6, and Z7. The output of the filter is coupled into the pilot second mixer
diode CR2, where it is mixed with power from A23A3A1 Pilot Second LO Buffer. The
resulting pilot second IF, 269 (£10) MHz goes into the Matching Filter (C8, C9, and L4)
which matches the impedance of CR2 to 50§2. L3 and R2 provide a dc return for the diode.
C10, C11, and L5 form a 450 MHz low-pass filter.
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A23 RF Converter Removal and Installation
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Figure 1. A23 RF Converter Removal and Installation
Removal
Warning Remove ac line cord from both instruments before proceeding with this
procedure.

10.

. Position instrument upside down. Remove feet @) by removing screws 2) as shown in

Figure 1.

. Remove cover from bottom of RF Section (now on top of instrument) by loosening

pozi-drive screw (3).

Remove foot (@ indicated in Figure 1 from rear of instrument by first removing screw (§),
then lposening thumbscrew (®).

Remove RF Section right side cover by loosening pozi-drive screw (7).

Remove four pozi-drive screws from RF Section right side frame used to attach RF
Converter to side frame. Location of these screws is indicated on top of RF Converter
Assembly.

Remove two straight-slot screws, (location indicated on top of RF Converter assembly),
used to attach RF Converter to Motherboard.

Position instrument on its right side.

. Slide RF Converter out of instrument slowly being careful not to pinch or bind cables.

If removing RF Converter for adjustment, turn Converter upside- down so that Second
Converter adjustments are facing upwards.

If removing RF Converter for repair or replacement, disconnect all cables from the
Converter: 80 (gray/black) cable from A23A3J6, 92 (white/red) cable from A23A3J5, 7
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(violet) cable from A23A6J1, RF input cable from Limiter, 90 (white/black) cable from
A23A4A1J4 and two ribbon cables; one from the YTO A23A1 and the other from the RF
Converter Bias assembly A23A4A2. (Note position in which ribbon cables are connected
for reference when reinstalling RF Converter.)

Installation

Warning Remove ac line cord from both instruments before proceeding with this

q procedure.

1. Position instrument on right side.

2. Place RF Converter next to instrument and connect cables if necessary: 80 (gray/black)
cable to A23A3J6, 92 (white/red) cable to A23A3J5, 7 (violet) cable to A23A6J1, 90
(white/black) cable to A23A4A1J4, ribbon cable from A22 Frequency Control to A23A1
YTO, and ribbon cable from Motherboard to A23A4A2 RF Converter Bias assembly.

3. Position RF Converter so that A23A3 Second Converter is facing downwards.
4. Slide RF Converter into instrument being careful not to pinch or bind cables.

5. Insert straight-slot screws (location indicated on top of RF Converter assembly) into
threaded holes in Motherboard and screw in slightly. Do not tighten these screws yet.

6. Position instrument upside-down.

7. Replace four pozi-drive screws to the RF Section side frame (location indicated on top of
RF Converter assembly) and tighten.

8. Tighten two straight-slot screws installed in Step 5.
9. Replace RF Section right-side cover and tighten screw (7) shown in Figure 1.
10. Replace foot @) and tighten screw ().
11. Install and tighten thumbscrew (®).
12. Replace cover on bottom of RF Section and tighten screw (3).
13. Replace feet D and tighten screws (2.

14. Position instrument upright.
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HP Part Number 85680-60054
A23 RF Converter

Reference HP Part |C Qt D - Mfr Mfr Part
Designation | Number |D|“Y escription Code Number
A23 85680-60054 | 6| 1 | RF CONVERTER 28480 | 85680-60054
A23A1 5086-7246 | 7| 1 | Y16-TUNED OSCILLATOR, 2-46Hz 28480 | 5086-7246
A23A2 85680-60060 | 4| 1 | FIRST CONVERTER ASSEMBLY (SIGNAL) 28480 |  85680-60060
(A SEPARATE PARTS LIST IS INCLUDED IN
THIS SECTION)
A23A3 85680-60052 | 4| 1 | SECOND CONVERTER ASSEMBLY (A SEPARATE 28480 |  85680-60052
PARTS LIST IS INCLUDED IN THIS SECTION)
A23A3A1 85680-60129 | 6| 1 | PILOT SECOND LO BUFFER BOARD ASSEMBLY 28480 | 85680-60129
A23A3A2 85680-60029 | 5] 1 | SECOND LO BOARD ASSEMBLY 28480 | 85680-60029
A23A3A3 85680-60128 | 5| 1 | SECOND LO BUFFER BOARD ASSEMBLY (SIGNAL) | 28480 | 85680-60128
A23A4 85680-60057 | 9| 1 | FIRST LO DISTRIBUTION ASSEMBLY 28480 |  85680-60057
(A SEPARATE PARTS LIST IS INCLUDED IN
THIS SECTION)
A23A4A1 85680-60055 | 7| 1 | COUPLER/SPLITTER 28480 |  85680-60055
A23A4A2 85680-60032 | 0| 1 | RF CONVERTER BIAS BOARD ASSEMBLY 28480 |  85680-60032
A23A2A3 5086-7244 | 5| 1 | FIRST Lo AMPLIFIER, FET, 2-4 GhHZ 28480 |  5086-7244
(SERIAL PREFIXES: 2408A-2841A)
A23A4A3 0955-0473 | 6| 1 | FIRST LO AMPLIFIER, FET, 2-4 GHZ 28480 | 0955-0473
(SERIAL PREFIX: 2925A)
A23A4A4 5086-7244 | 5| 1 | PILOT FIRST LO AMPLIFIER, FET, 2-4 GHZ 28480 | 5086-7244
(SERIAL PREFIXES: 2408A-2841A)
A23A2A4 0955-0473 | 6| 1 | PILOT FIRST LO AMPLIFIER, FET, 2-4 GHZ 28480 | 0955-0473
(SERIAL PREFIX: 2925A)
A23A5 85680-60061 | 5| 1 | PILOT FIRST CONVERTER (A SEPARATE PARTS | 28480 | 85680-60061
LIST IS INCLUDED IN THIS SECTION)
A23A6 85680-60058 | 0| 1 | COMB GENERATOR (A SEPARATE PARTS 28480 |  85680-60058
LIST IS INCLUDED IN THIS SECTION)
A23AT1 s086-7284 | 3| 1 |LIMITER 28480 |  5086-7284
A23AT2 0955-0124 | 4| 1 | 2dB ATTENUATOR 28480 | 0955-0124
(SERIAL PREFIXES: 2408A-2635A)
A23FL1 9135-0104 | 1] 1 | LOW-PASS FILTER (SIGNAL) (INCLUDES 28480 | 9135-0104
COAX CABLE, A23A2 TO A23A3)
A23FL2 9135-0145 | 0| 1 | LOW-PASS FILTER (PILOT)(INCLUDES 28480 | 9135-0145
COAX CABLE, A23A5-A23A3)
A23W5 85680-20096 | 2| 1 | COAX CABLE, A23A1 TO A23A4Al 28480 | 85680-20096
A23W6 85680-20097 | 3| 1 | COAX CABLE, A23A4A1 TO A23A4A3 28480 | 85680-20097
A23W7 85680-20150 | 8| 1 | COAX CABLE, A23A4A3 TO A23AT2 28480 | 85680-20159
(FOR USE WITH A23AT2 ONLY)
(SERIAL PREFIXES: 2408A-2635A)
A23W7 85680-20002 | 8| 1 | COAX CABLE, A23A4A3 TO A23A2 28480 | 85680-20092
(FOR USE WITH A23A4A3 HP PART NUMBER
5086-7244 AND WITHOUT A23AT2)
(SERIAL PREFIXES: 2714A-2841A)
A23W7 85680-20235 | 1| 1 | COAX CABLE, A23A4A3 TO A23A2 (FOR USE 28480 | 85680-20235
WITH A23A4A3 HP PART NUMBER 0955-0473)
(SERIAL PREFIX: 2925A)
A23W8 85680-20098 | 4| 1 | COAX CABLE, A23AdA1 TO A23A4Ad4 28480 |  85680-20098
A23W9 85680-20093 | 9| 1 | COAX CABLE, A23A6 TO A23A5 28480 | 85680-20093

*Indicates factory-selected value

85680-60054 Parts List
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HP Part Number 85680-60054

A23 RF Converter
Reference HP Part |C at Descriotion Mfr Mfr Part
Designation | Number |D (™Y criptio Code Number
A23W10 85680-20095 | 1| 1 | COAX CABLE, A23A4A4 TO A23A5 28480 | 85680-20095
A23W13 85680-60090 | 0| 1 | RIBBON CABLE, A23A4A2 TO A26 28480 | 85680-60090
A23W14 85680-60087 | 5| 1 | RIBBON CABLE, A23A1 TO A22 28480 | 85680-60087
A23W15 85680-60071 | 7| 1 | COAX CABLE, A16 TO A23A6 28480 | 85680-60071
.85680-60054 Parts List *Indicates factory-selected value
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HP Part Number 85680-60060

A23A2 First Convertor
Reference HPPart |C at Description Mir Mfr Part
Designation | Number [D [“Y 1pH Code Number
A23A2 85680-60060 | 4| 1 | FIRST CONVERTER ASSEMBLY 28480 | 85680-60060
A23A2E1 08558-40013 | 4] 2 | HARMONIC SUPPRESSOR 28480 | 08558-40013
A23A2E2 08558-40013 | 4| 1 | HARMONIC SUPPRESSOR 28480 | 08558-40013
A23A2J1 1250-1796 5] 1 | CONNECTOR-RF SMA FEM SGL-HOLE-RR 50-OHM 16179 | 2056-5110-00
A23A2J2 1250-1796 5] 1 | CONNECTOR-RF SMA FEM SGL-HOLE-RR 50-OHM 16179 | 2056-5110-00
A23A2J3 1250-1796 5] 1 | CONNECTOR-RF SMA FEM SGL-HOLE-RR 50-OHM 16179 | 2056-5110-00
A23A2MP1 08558-00050 | 5| 1 | BALUN SHORT SMALL 28480 | 08558-00050
A23A2MP2 85680-00078 | 8] 1 | BALUN SHORT LARGE 28480 | 85680-00078
A23A2MP3 08558-00052 | 7| 1 | FIRST CONVERTER GASKET 28480 | 08558-00052
A23A2MP4 2200-0167 8| 12] SCREW-MACH 4-40 .375-IN-LG 82 DEG 77250
A23A2MP5 85680-20061 | 1] 1 ] FIRST CONVERTER COVER 28480 | 85680-20061
A23A2MP6 85680-20060 | 0| 1 | FIRST CONVERTER MOUNTING 28480 | 85680-20060
A23A2MP7 NOT ASSIGNED
A23A2MP8 0470-0440 9] 1 | COATING DOW CORNING 3140 SIL-RBR-RTV 1P 71984 | 3140
A23A2MPY 08558-40014 | 5| 1 | MODE SUPPRESSOR 28480 | 08558-40014
A23A2MP10 2190-0087 4| 3 [ WASHER-LK INTL T 1/4 IN .256-IN-ID 78189 | 1914-05
A23A2R1 0699-2744 4| 1 ]| RESISTOR 147 +-1% .05W MO TC=0+-100 28480 | 0699-2744
A23A2R2 0699-1109 3] 1 ) RESISTOR 38.3 +-1% .05W TF TC=0+-100 19701 | 5023R
A23A2R3 0699-2744 4| 1 | RESISTOR 147 +-1% .05W MO TC=0+-100 28480 | 0699-2744
A23A2U1 5062-0785 5] 1 | DIODE ASSEMBLY 28480 | 5062-0785
A23A2W1 08558-20096 | 1| 1 | cABLE BALUN 28480 | 08558-20096

*Indicates factory-selected value

85680-60060 Parts List
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HP Part Number 85680-60052
A23A3 Second Converter

Reference | HPPart |C at Descriptio Mir Mfr Part
Designation [ Number |D (™Y ption Code Number
A23A3 85680-60052 | 4| 1 | SECOND CONVERTER ASSEMBLY 28480 85680-60052

A23A3C1 0160-2437 1| 1 | CAPACITOR-FEED THRU 5000PF +80 -20% 200V | 33095 | 54-713-033-X5V-502Z
A23A3C2 0160-2437 1| 1 | CAPACITOR-FEED THRU 5000PF +80 -20% 200V | 33095 | 54-713-033-X5V-502Z
A23A3C3 0160-2437 1| 1 | CAPACITOR-FEED THRU S000PF +80 -20% 200V | 33095 | 54-713-033-X5V-5022
A23A3C4 0160-2437 1| 1 | CAPACITOR-FEED THRU S000PF +80 -20% 200V | 33095 | 54-713-033-X5V-502Z
A23A3C5 0160-3036 8] 1 | CAPACITOR-FEED THRU 5000PF +80 -20% 200V 33095 54-713-011-X5V-502Z
A23A3C6 0160-5435 51 1 ] CAPACITOR-FEED THRU 8.5PF 8% 200V CER 2425-081-X5E0-809BF
A23A3C7 0140-0075 7] 1 | CAPACITOR-FEED THRU 22PF 10% 500V MICA 666-053-01A0-220K
A23A3C8 0160-4959 6| 1 | CAP-FXD 10pF 200 V 2425-078 X5E 100J
A23A3C9 0160-3875 3| 1 | CAPACITOR-FXD 22PF +-5% 200VDC CER 0+-30 FD12C062D2203
A23A3C10 0160-3873 1| 1 | CAPACITOR-FXD 4.7PF +-.5PF 200VDC CER FD12C0G2D4R7D
A23A3C11 0160-4237 31 1 | CAP-FXD 6.2pF 250 V MICA 2930-041-6.2PF+-10
A23A3CR1 1901-0951 3] 1 | DIODE-SCHOTTKY SM SIG 28480

A23A3CR2 1901-0951 3| 1 | DIODE-SCHOTTKY SM S16 28480

A23A3CR3 1901-0639 4] 1 | DIODE-PIN 28480

A23A331 1250-1157 2| 1 | CONNECTOR-RF SMA FEM THD-HOLE S50-OHM 16179 2058-5029-00
A23A3J2 1250-1157 2] 1 | CONKECTOR-RF SMA FEM THO-HOLE 50-OHM 16179 2058-5029-00
A23A3J3 1250-0691 7| 1 | CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 98291 | 051-045-4610-220
A23A3J4 1250-0631 7| 1 | CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 98291 051-045-4610-220
A23A3J5 1250-1435 9| 1 | BODY-RF CONNECTOR 50 OHM SMC JACK BACK | 24931 | 37JR111-1

A23A36 1250-1435 9| 1 | BODY-RF CONNECTOR 50 OHM SMC JACK BACK | 24931 { 37JR111-1

A23A3L1 9100-1613 6| 1 | INDUCTOR RF-CH-MLD 470NH +-20% .166D-INX | 99800 | 1537-06

A23A3L2 85680-80010 | 6| 1 | INDUCTOR MATCH 28480 85680-80010

A23A3L3 9100-1613 6| 1 | INDUCTOR RF-CH-MLD 470NH +-20% .166D-INX | 99800 | 1537-06

A23A3L4 85680-80012 } 8| 1 | INDUCTOR PILOT 28480 85680-80012

A23A3L5 85680-80011 | 7| 1 | INDUCTOR LP 28480 | 85680-80011
A23A3MP1 85680-00012 | 0| 1 | SECOND CONVERTER COVER 28480 | 85680-00012

A23A3R1 0698-8818 3] 1 |RESISTOR 3.16 +-1% .125W TF TC=0+-100 91637 | CMF-55-1

A23A3R2 0698-8818 3| 1 ]RESISTOR 3.16 +-1% .125W TF TC=0+-100 91637 CMF-55-1

A23A3W16 85680-60083 | 1| 1 | COAX CABLE ASSEMBLY, 92, A3A3 TO A1S 28480 | 85680-60083
AZ23A3W17 85680-60074 | 0 1 | COAX CABLE ASSEMBLY, 80, A3A3 TO AS 28480 85680-60074
A23A3W41 85680-60246 | 8| 1 | WIRING HARNESS, SECOND CONVERTER BIAS 28480 | 85680-60246

A23A3A1 85680-60129 | 6| 1 | BOARD ASSEMBLY, PILOT SECOND LO BUFFER 28480 85680-60129
A23A3A1C1 0160-3879 7] 1 | CAPACITOR-FXD .01UF +-20% 100VDC CER 04222 SR201C103MAAH
A23A3A1C2 0180-0291 3] 1 | CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 | 150D105X9035A2-DYS
A23A3A1C3 0160-0562 9| 1 | CAPACITOR-FXD 100PF +-10% 100VDC CER 95275 VJO805A101KFB
A23A3A1MP1 85680-20083 | 7| 1 ] INPUT PROBE 28480 85680~-20083
A23A3AIMP2  |85680-20084 | 8] 1 | OUTPUT PROBE 28480 | 85680-20084
A23A3A1Q1 16S1-4211 2| 1 | TRANSITOR TC131 PKG. 28480 | 1GS1-4211

A23A3A1Q2 1853-0451 5] 1 | TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 04713

A23A3A1R1 0698-3438 3| 1 | RESISTOR 147 1% .125W TF TC=0+-100 19701 | SFR25H

A23A3A1RZ 0698-7192 4] 1 | RESISTOR 14.7 +-1% .05W TF TC=0+-100 19701 | 5063J

A23A3A1R3 06388-7248 1{ 1 | RESISTOR 3.16K +-1% .05W TF TC=0+-100 19701 5063J

A23A3A1R4 0698-7260 71 1 | RESISTOR 10K +-1% .05W TF TC=0+-100 19701 50634

*Indicates factory-selected value 85680-60052 Parts List
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HP Part Number 85680-60052
A23A3 Second Converter

Reference | HP Part |C ot Description Mir Mfr Part

Designation | Number |D|“"Y Pt Code Number

A23A3A1RS 0698-7236 7] 1 | RESISTOR 1K +-1% .05W TF TC=0+-100 19701 50633

A23A3A2 85680-60029 | 5| 1 | BOARD ASSEMBLY, SECOND LO 28480 | 85680-60029

A23A3A2MP1 | 3050-0239 7] 1 ]| WASHER-FL NM NO. 8 .17-IN-ID .375-IN-OD 73734 | 33-112

A23A3A2Q1 1GS1-4210 1] 1 | TRANSISTOR TC131 PKG. 28480 1651-4210

A23A3A2R1 0683-2215 1] 1 }RESISTOR 220 5% .25W CF TC=0-400 2M627 R-25J

A23A3A2R2 0698-3377 9] 1 |RESISTOR 47 5% .125W CC TC=-270/+540 01121 BB4705

A23A3A3 85680-60128 | 5| 1 | BOARD ASSEMBLY, SECOND LO BUFFER (SIGNAL)] 28480 85680-60128

A23A3A3C1 0160-3879 7] 1 | CAPACITOR-FXD .01UF +-20% 100VDC CER 04222 SR201C103MAAH

A23A3A3C2 0180-0231 3| 1 ] CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 150D105X9035A2-DYS

A23A3A3C3 0160-0562 9| 1 | CAPACITOR-FXD 100PF +-10% 100VOC CER 95275 | VJ0805A101KFB

A23A3A3MP1 85680-20083 | 7| 1 | INPUT PROBE 28480 85680-20083

A23A3A3MPZ  ]85680-20084 | 8| 1 | OUTPUT PROBE 28480 | 85680-20084

A23A3A30Q! 1GS1-4211 2| 1 | TRANSISTOR TC131 PKG. 28480 | 16S1-4211

A23A3A3Q2 1853-0451 5] 1 | TRANSISTOR PNP 2N3789 SI TO-18 PD=360MW 04713

A23A3A3R1 0698-3438 3] 1 | RESISTOR 147 1% .125W TF TC=0+-100 19701 | SFR25H

A23A3A3R2 0698-7192 4] 1 |RESISTOR 14.7 +-1% .05W TF TC=0+-100 19701 | 5063J

AZ3A3A3R3 0698-7248 1] 1 | RESISTOR 3.16K +-1% .05W TF TC=0+-100 19701 5063J

A23A3A3R4 0698-7260 7| 1 | RESISTOR 10K +-1% .05W TF TC=0+-100 19701 | 5063J

A23A3A3R5 0698-7236 71 1 | RESISTOR 1K +-1% .05W TF TC=0+-100 19701 5063J
85680-60052 Parts List *Indicates factory-selected value
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HP Part Number 85680-60057
A23A4 First LO Distribution

Reference HP Part (C at Descriotion Mir Mir Part
Designation | Number [D[*YY P Code Number
A23A4 85680-60057 | 9| 1 | FIRST LO DISTRIBUTION ASSEMBLY 28480 |  85680-60057
A23A4MP1 85680-00014 | 2| 1 | MICRO CIRCUIT BRACKET 28480 | 85680-00014
A23A4MP2 0380-0409 | 9| 4 | SPACER, .125L .114ID 28480 | 0380-0409
A23A4A1 85680-60055 | 7| 1 | COUPLER/SPLITTER 28480 |  85680-60055

CONNECTOR-RF SMA FEM SGL~HOLE-RR 50-~OHM 16179 2056-5110-00
CONNECTOR-RF SMA FEM SGL~HOLE-RR 50~OHM 16179 2056-5110-00
CONNECTOR-RF SMA FEM SGL-HOLE-RR 50~OHM 16179 2056-5110-00
CONNECTOR-RF SMA FEM SGL~HOLE-RR 50-OHM 16179 2056-5110-00

A23A4A1J1 1250-1796
A23A4A102 1250-1796
A23A4A1J3 1250-17986
A23A4A104 1250-1796

[~ 2NS IS I3, NS, )
— s e

A23A4A1MP2 85680-00020 MOUNT, COUPLER/SPLITTER 28480 85680-00020
A23A4A1MP3 85880-00021 | 1] 1 | GASKET, COUPLER/SPLITTER 28480 85680-00021
A23A4A1MP4 85680-20082 | 61 1 |} COVER, COUPLER/SPLITTER 28480 85680-20082
A23A4A1MPE 2190-0067 4| 1 | WASHER-LK INTL T 1/4 IN .256-IN-ID 78189 1914-05

A23A4A1R1 0698-7212 9| 1 |RESISTOR 100 +-1% .05W TF TC=0+-100 19701 5063J

A23A4A1R2 0698-7212 8| 1 |RESISTOR 100 +-1% .05W TF TC=0+-100 19701 50634

A23A4A1R3 0698-7212 9| 1 | RESISTOR 100 +-1% .05W TF TC=0+-100 18701 50634

A23A4A1R4 0639-2033 41 1 | RESISTOR 237 +-1% .05W TF TC=0+-100 91637 CMF-50-21
A23A4A1RS 0699-2034 5] 1 | RESISTOR 422 +-1% .05W TF TC=0+-100 91637 CMF-50-21
A23A4A1RB 0699-2028 71 1 | RESISTOR 12.1 +-1% .05W TF TC=0+-100 91637 CMF-50-21
A23A4A1RT7 0699-2034 §| 1 | RESISTOR 422 +-1% .05W TF TC=0+-100 91637 CMF-50-21

A23A4A2 85680-60032 | 0| 1 [ BOARD ASSEMBLY, RF CONVERTER BIAS 28480 85680-60032
A23A4A2C1 0160-3879 71 1 ) CAPACITOR-FXD .01UF +-20% 100VDC CER 04222 SR201C103MAAH
A23A4A2C2 0180-0229 7| 1 | CAPACITOR-FXD 33ufF 10 V TA 56289 150D336X9010B82-DYS
A23A4A2C3 0160-3879 7] 1 | CAPACITOR-FXD .01UF +-20% 100VDC CER 04222 SR201C103MAAH
A23A4A2C4 0160-3879 7] 1 | CAPACITOR-FXD .01UF +-20% 100VDC CER 04222 SR201C103MAAH
A23A4A2C5 0180-0229 7] 1 | CAPACITOR-FXD 33uF 10 V TA 56289 150D0336X9010B2-DYS
A23A4A2C6 0180-1746 5| 1 | CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 1500156X9020B2-DYS
A23A4A2C7 0180-0229 7| 1 | CAPACITOR-FXD 33uF 10 V TA 56288 150D0336X9010B2-DYS
A23A4A2C8 0160-3878 6| 1 | CAPACITOR-FXD 1000pF 100 V 04222 SR201C102MAAH
A23A4A2CR1 1901-0040 1] 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468

A23A4A2CR2 1901-0734 0] 1 | DIODE-PWR RECT 1N5818 30V 1A 04713 1N5818

A23A4A2DS1 1990-0487 7] 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 HLMP-1401
A23A4A2E1 9170-0029 3] 1 | CORE-SHIELDING BEAD 02114 56-590-65A2/4A
A23A4A2J1 1200-1204 5] 1 | SOCKET-IC 14-CONT DIP DIP-SLOR 00779 2-641609-2
A23A4A2L 1 9100-1623 81 1 | INDUCTOR RF-CH-MLD 27UH +-5% .166D-INX.3 99800 1537-48

A23A4A2L2 9100-1788 6] 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 VK200 20/48

TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 04713 2N3251
TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 04713 2N3251

A23A4A2Q1 1853-0007
A23A4A2Q2 1853-0007

O N~
— e

A23A4A2R2 0757-0405 RESISTOR 162 +-1% .125W TF TC=0+-100 18701 SFR25H
A23A4A2R3 0757-0465 RESISTOR 100K +-1% .125W TF TC=0+-100 18701 SFR25H
A23A4A2R4 0698-0085 RESISTOR 2.61K 1% .125W TF TC=0+-100 19701 SFR25H
A23A4A2RS 0698-3154 0] 1 |RESISTOR 4.22K 1% .125W TF TC=0+-100 19701 SFR2S5H
A23A4A2RE 2100-1773 2] 1 | RESISTOR-TRMR 1K 5% WW TOP-ADJ 1-TRN CT-100-4-1K
*Indicates factory-selected value 85680-60057 Parts List
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HP Part Number 85680-60057
A23AA4 First LO Distribution

Page 2 of 2

Reference HP Part |C at Description Mfr Mfr Part

Designation | Number |D ™Y pt Code Number

A23A4A2R7 0757-0401 0| 1 |RESISTOR 100 +-1% .125W TF TC=0+-100 19701 | SFR25H

A23A4A2R8 0698-3442 9] 1 ] RESISTOR 237 1% .125W TF TC=0+-100 19701 | SFR25H

A23A4A2R9 0698-3442 9| 1 | RESISTOR 237 1% .125W TF TC=0+-100 19701 | SFR25H

A23A4A2TP1 | 1251-0600 0| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034

A23A4A2VR1 1902-3104 6| 1 | DIODE-ZNR 5.62V 5% DO-35 PD=.4W 04713

A23A4A2W38 | 85680-60245 | 7| 1 | WIRING HARNESS, BIAS TO A23A3w41 28480 | 85680-60245

A23A4A3 5086-7244 5] 1 | FIRST LO AMPLIFIER, FET, 2-4 GHZ 28480 5086-7244
(SERIAL PREFIXES: 2408A-2841A)

A23A4A3 0955-0473 6| 1 ] FIRST LO AMPLIFIER, FET, 2-4 GHZ 28480 | 0955-0473
(SERIAL PREFIX: 2925A)

A23A4A4 5086-7244 5] 1 ] PILOT FIRST LO AMPLIFIER, FET, 2-4 GHZ 28480 | 5086-7244
(SERIAL PREFIXES: 2408A-2841A)

A23A4A4 0955-0473 6| 1 [ PILOT FIRST LO AMPLIFIER, FET, 2-4 GHZ 28480 | 0955-0473
(SERIAL PREFIX: 2925A)

. 85680-60057 Parts List *Indicates factory-selected value




HP Part Number 85680-60061
A23A5 Pilot First Converter

Reference HP Part |C at Descriptio Mfr Mfr Part
Designation | Number |D|“"Y cription Code Number
A23A5 85680-60061 | 5| 1 | PILOT FIRST CONVERTER 28480 | 85680-60061
A23ASE1 08558-40013 | 4] 1 | HARMONIC SUPPRESSOR 28480 | 08558-40013
A23A5)1 1250-1796 | 5| 1 | CONNECTOR-RF SMA FEM SGL-HOLE-RR 50-OhM | 16179 | 2056-5110-00
A23A5J2 1250-1796 | 5| 1 | CONNECTOR-RF SMA FEM SGL-HOLE-RR 50-OHM | 16179 | 2056-5110-00
A23A5J3 1250-1796 | 5{ 1 | CONNECTOR-RF SMA FEM SGL-HOLE-RR 50-OHM | 16179 | 2056-5110-00
A23A5MP1 08558-00050 | 5| 1 | SMALL BALUN SHORT 28480 |  08558-00050
A23A5MP2 85680-00078 | 8] 1 | LARGE BALUN SHORT 28480 | 85680-00078
A23A5MP3 08558-00052 | 7| 1 | GaSKET 28480 | 08558-00052
A23A5MP4 2200-0167 | 8| 14| SCREW-MACH 4-40 .375-IN-LG 82 DEG 77250

A23A5MP5 85680-20061 | 1| 1 | COVER FIRST CONVERTER 28480 | 85680-20061
A23A5MP6 85680-20105 | 4| 1 | MOUNT 28480 | 8568020105
A23A5MP7 NOT ASSIGNED

A23A5MP8 0470-0440 | 9| 1 | COATING DOW CORNING 3140 SIL-RER-RTV 1P | 71984 | 3140
A23ASMP9 08558-40014 | 5| 1 | MODE SUPPRESSOR 28480 | 08558-40014
A23A5MP10  |2180-0067 | 4| 3 | WASHER-LK INTL T 1/4 IN .256-IN-ID 78189 | 1914-05
AZ3A5R1 0699-2027 | 6] 1 |RESISTOR 11 +-1% .05W TF TC=0+-100 91637 | CMF-50-21
A23ASR2 0698-7228 | 7| 1 | RESISTOR 464 +-1% .05W TF TC=0+-100 19701 | 50634
A23ASR3 0698-7228 | 7| 1 | RESISTOR 464 +-1% .05W TF TC=0+-100 19701 | 5063
A23A5U1 5062-0785 | 5| 1 | DIODE ASSEMBLY 28480 | 5062-0785
A23ASW1 08558-20096 | 1| 1 | CABLE BALUN 28480 | 08558-20096

*Indicates factory-selected value
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HP Part Number 85680-60058

A23A6 Comb Generator

Reference HP Part |C at Description Mir Mfr Part
Designation | Number |D y P Code Number
A23A6 85680-60058 | 0| 1 | COMB GENERATOR ASSEMBLY 28480 | 85680-60058
A23A6C1 0160-2529 2| 1 | CAPACITOR MIC 160PF 300V 28480 | o0160-2529
A23A6C2 0160-2020 8| 1 | CAPACITOR MIC 910PF 100V 28480 | 0160-2020
A23A6C3 0160-0573 2| 1 | CAPACITOR CER 4700PF 100V 28480 | 0160-0573
A23ABC4 0160-0571 0] 1 | CAPACITOR CER 470PF 100V 28480 | 0160-0571
A23A6C5 0160-3875 3| 1 | CAPACITOR CER 22PF 200V 28480 | 0160-3875
A23A6C6 0160-3879 7] 1 | CAPACITOR CER .0LUF 100V 28480 | 0160-3879
A23A6C7 0121-0507 0| 1 | CAPACITOR-VARIABLE QTZ 28480 | 0121-0507
A23A6C8 0160-3036 8| 1 ] CAPACITOR CER 5000PF 200V 28480 | 0160-3036
A23A6CR1 1901-0189 9| 1 | bIODE SR 25V 07 28480 | 1901-0189
A23A6J1 1250-1220 0] 1 | CONNECTOR RF M SMC 28480 | 1250-1220
A23A8J2 1250-1796 5] 1 | CONNECTOR RF SMA 28480 | 1250-1796
A23A6L1 9100-2258 7] 1 | INDUCTOR, 1.2UH 10% 28480 | 9100-2258
A23A6L2 85680-80002 | 6] 1 | INDUCTOR, ADJUSTABLE, COMB PEAK 28480 | 85680-80002
A23A6L3 85680-80003 | 7| 1 | INDUCTOR 28480 | 85680-80003
A23A6L4 9140-0179 1] 1 | INDUCTOR, 22UH 10% 28480 | 9140-0179
A23A8MP1 NOT ASSIGNED

A23ABMP2 3050-0945 2| 1 | WwASHER FLAT .2001D 28480 | 3050-0945
A23A6MP4 2190-0009 41 1 | WASHER LOCK .1681ID 8 28480 | 2190-0009
A23A6MP5 2190-0124 4| 1 ]| wASHER LOCK .195ID10 28480 | 2190-0124
A23A6MP6 2190-0067 4| 1 | WASHER LOCK .2561D 28480 | 2190-0067
A23ABMP7 2580-0002 4] 1 | NUT-HEX 8-32 28480 | 2580-0002
A23A6MP8 2950-0078 9| 1 | NUT-HEX 10-32 28480 | 2950-0078
A23A6MPY 85680-00016 | 4| 1 | LID, COMB GENERATOR 28480 | 85680-00016
A23ABMP10 85680-20059 | 7| 1 | COMB GENERATOR CAVITY 28480 | 85680-20059
A23A6MP11 2200-0105 4] 1 | SCREW-MACH 4-40 .312-IN-LG 28480 | 2200-0105
A23A6MP12 3050-0944 1| 1 | WASHER FLAT .2501D 28480 | 3050-0944
A23A6R1 0699-1903 5] 1 | RESISTOR 51.1 1% .05W 24546 | C3-1/8-T0-51R1-F
A23A6R2 0698-7198 0| 1 |RESISTOR 26.1 1% .05W 24546 | C3-1/8-TO-26R1-F
A23A6R4 0698-7212 9| 1 | RESISTOR 100 1% .05W 24546 | C3-1/8-TO-100R-F
AZ3ABRS* 0699-1968 2| 2 | RESISTOR €8.1 1% .05W 24546 | C3-1/8-T0-68R1-F
A23A6R6* 0699-1970 6{ 1 | RESISTOR 178 1% .05W 24546 | C€3-1/8-TD-178R-F
A23A6R7* 0699-1968 2| 1 | RESISTOR 68.1 1% .O5W 24546 | C3-1/8-TD-68R1-F
A23A6W1 85680-60177 | 4| 1 | CABLE ASSEMBLY, 906, BIAS 28480 | 85680-60177

*Indicates factory-selected value

85680-60058 Parts List
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A24 Voltage Regulator, Circuit Description

A24 Voltage Regulator provides +20 V, +15 V, 45 V, —15 V, and —5.2 V regulated voltages
to the RF Section. It also provides overvoltage protection, provides for thermal shutdown

at temperatures above 85°C, controls fan operation, and ensures power-up and power-down
operation that will not invalidate date in the A15 Controller. The A24 Voltage Regulator also
controls power to the oscillator and the oven in the A27 10 MHz Frequency Standard of the
standard HP 85680B, or to the oscillator in the A14 TCXO Buffer of the HP 85670A and the
HP 85680B Options H44 and H96.

Voltage Regulator Control (A)

When the front-panel LINE switch is in STANDBY, the STBY SW line is grounded, the Fan
Relay on the Motherboard is energized through CR1, and the fan is turned off.

When the STBY SW line is grounded, Q7 is turned on through CR2, and Q5 is turned on,
shutting off the current source to the —15 V REG circuit. In the same manner, Q3 is turned
on, which turns off the +20 V REG circuit. When these two supplies are turned off, the
remaining regulated supplies are also shut off.

When the operating temperature exceeds 85°C, the THERMISTOR lines are activated
through thermistor A26RT1, unbalancing the bridge on the input of op amp Ul. Ul senses
the unbalance and drives Q8 to saturation, shutting off the regulated power supplies. TEMP
indicator DS1 lights to indicate thermal shutdown.

+20 V REG (D)

Q1 through Q3 and associated circuitry are a current source that drives the Darlington pair
A26Q2B and A26Q2E on the Motherboard (see Figure 2). Q10 and associated circuitry are a
Foldback Current Limit that monitors both sides of current sense resistor A26R9.

Q9, with its associated circuitry, forms a crowbar circuit. An overvoltage shorts the supply
through Q9, which turns on the current limit transistor Q10. CR17 is a reverse protection
diode that prohibits the voltage from being pulled negative, since the crowbar circuit protects
against positive overvoltage only. DS2 is then 420 V indicator LED on the board.

VR5 provides a voltage reference for the positive input of op amp U2. The divided +20 V
sense voltage is the negative input. The +20 V ADJ potentiometer R60 adjusts the regulated
voltage of the circuit. (The other regulator circuits are referenced from +20 V REG, so if R60
is adjusted for +20 V, the other regulated voltages will also be within tolerance.) VR3 and
VR4 assure proper operating conditions for op amp U2 when the instrument is in STANDRBY.
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—15 V REG, -5.2 V REG, +5 V REG and +15 V REG (C) (F) (G) (H)
These circuits are similar in operation to that of +20 V REG.

Power Up (E)

The Power Up circuit is designed to provide the HPUP signal to the A15 Controller only
after all regulated supplies are operating at correct voltages. If line power is lost, or if the
front-panel LINE switch is placed in STANDBY, HPUP is deactivated before the supply
voltages fall below operating levels.

If line power is removed from the instrument, the voltage at the output of U7B is momentarily
driven low and unbalances comparator UTA through CR22 to deactivate the HPUP line. If
the LINE switch is placed in STANDBY, U7A is unbalanced through CR21. The short RC
time constant provided by R90 and C11 provides enough time for the HPUP line to go low
before power is removed.

When the LINE switch is placed ON, or when line power is restored, C11 slowly charges
because of the long RC time constant provided by R96. Thus, all regulated supplies have time
to reach their operating voltages before the HPUP line goes high.

Frequency Reference Supply and Control

Standard HP 85680B

This circuit controls the oven and oscillator power in the A27 10 MHz Frequency Standard,
signals A23 RF Section Interface when the oven is cold, and provides a front-panel LED
indication when the LINE switch is in STANDBY. The circuit is designed so that oscillator
power is removed but oven power remains on when the instrument is in STANDBY. Oscillator
power is also removed when an external time base is used.

When the LINE switch is ON, 420 V provides oven power (OVN PWR). When the LINE
switch is in STANDBY, the unregulated +25 V provides oven power through diodes CR4
through CR7, and Q19, but +20 V is removed from Q23, and the oscillator power is turned
off.

When an external time base is used, the HINT line goes low, turning off Q22 and Q23 to
remove oscillator power.

The oven monitor (OVN MTR) line from A27 10 MHz Frequency Standard keeps comparator
U8 balanced when the oven is at operating temperature. If the oven is cold, U8 drives the
HOVC lines high, signaling A12 RF Section Interface.

When the LINE switch is in STANDBY, —15 V is removed from the base of Q21. Q21 turns
on, sending the STBY LED signal to the front panel to run on the STANDBY indicator LED.
If the instrument has line power but the regulated power is off, the STANDBY indicator is lit.

Zener diode VR1 allows proper operation of the circuit when cable W2 is disconnected from
the panel.

HP 85670A and HP 85680B Option H44 and H96

This circuit controls the oscillator power in the A14 TCXO Buffer and provides a front-panel
LED indication when the LINE switch is in STANDBY. The circuit is designed so that

2 A24



oscillator power is removed when the instrument is in STANDBY, or when an external time
base is used.
When the LINE switch is ON, Q23 is turned on to provide oscillator power (OSC PWR).

When the LINE switch is in STANDBY, 420 V is removed from Q23, and the oscillator
power is turned off.

When an external time base is used, the HINT line goes low, turning off Q22 and Q23 to
remove oscillator power.

When the LINE switch is in STANDBY, —15 V is removed from the base of Q21. Q21 turns
on, sending the STBY LED signal to the front panel to run on the STANDBY indicator LED.
If the instrument has line power but the regulated power is off, the STANDBY indicator is lit.

Zener diode VR1 allows proper operation of the circuit when cable W2 is disconnected from
the panel.
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HP Part Number 85680-60154

A24 Voltage Regulator

Reference HP Part |C at Description Mfr Mir Part
Designation | Number |D[“%Y iptio Code Number
A24 85680-60154 | 7| 1 | BOARD ASSEMBLY, VOLTAGE REGLLATOR 28480 85680-60154
A24C1 0180-0228 6| 1 | CAPACITOR-FXD 22UF+-10% 15VOC TA 56289 | 150D226X901582-DYS
A24C2 0160-0154 5] 1 [ CAPACITOR-FXD 2200PF +-10% 200VDC POLYE 84411 | HEw-238M
A24C3 0180-0373 2] 1 | CAPACITOR-FXD .B8UF+-10% 35VDC TA 56289 | 150D684X9035A2-DYS
A24C4 0180-0116 1| 1 | CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 | 150D685X9035B2-DYS
A24C5 0180-2214 4| 1 | CAPACITOR-FXD 90uF 16 V AL-ELCTLT 56289 | 30D906G616CC2-DSM
A24C6 0180-0197 8] 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 | 1500225X9020A2-DYS
A24c7 0160-0159 0| 1 | CAPACITOR-FXD 6800PF +-10% 200VDC POLYE 84411 | HEW-238M
A24C8 0180-1846 6] 1 | CAPACITOR-FXD 2.2UF+-10% 35VDC TA 56289 | 150D225X903582-DYS
A24C9 0180-0197 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 | 150D225X9020A2-DYS
A24C10 0160-2055 91 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 YSV 1037
A24C11 0180-0197 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 | 150D225X9020A2-DYS
A24C12 0160-4832 4| 1 | CAPACITOR-FXD .01UF +-10% 100VDC CER 04222 | SA101C103KAAH
A24C14 0160-0159 0| 1 | CAPACITOR-FXD 6800PF +-10% 200VDC POLYE 84411 | HEW-238M
A24C15 0180-1846 6] 1 | CAPACITOR-FXD 2.2UF+-10% 35VDC TA 56289 [ 150D225X903582-DYS
A24C16 0180-0197 8| 1 [ CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 [ 150D225X9020A2-DYS
A24C17 0160-0157 8] 1 | CAPACITOR-FXD 4700pF 200 V POLYE-FL 84411 | HEW-238M
A24C18 0180-0373 2| 1 | CAPACITOR-FXD .68UF+-10% 35VDC TA 56289 | 150D684X9035A2-DYS
A24C19 0160-0157 8| 1 | CAPACITOR-FXD 4700pF 200 V POLYE-FL 84411 | HEW-238M
A24C20 0180-0373 2| 1 | CAPACITOR-FXD .B68UF+-10% 35VDC TA 56289 | 150D684X9035A2-DYS
A24c21 0180-0197 8] 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 | 150D225X9020A2-DYS
A24C22 0180-0197 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 | 150D225X9020A2-DYS
A24C23 0160-4084 81 1 | CAPACITOR-FXD 0.1uF S0 V 56289 | 1C20X7R104M050B
A24CR1 1901-0028 5] 1 | DIODE-POWER RECT 400V 750MA DO-~29 04713
A24CR2 1901-0040 1| 1 ] DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR3 1901-00640 1| 1 | DICDE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR4 1901-0028 5| 1 | DIODE-POWER RECT 400V 750MA DO~29 04713
A24CR5 1901-0028 5| 1 {DIODE-POWER RECT 400V 750MA DO-29 04713
A24CR6 1901-0028 5| 1 | DIODE-POWER RECT 400V 750MA D0-29 04713
A24CR7 1801-0028 5| 1 | DIODE-POWER RECT 400V 750MA DO-29 04713
A24CR8 1901-0028 5| 1 | DIODE-POWER RECT 400V 750MA DO-29 04713
A24CR9 1901-0040 1] 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR13 1801-0040 1| t | DIODE-SWITCHING 30V 50MA 2NS DO-35 71488
A24CR14 1901-0040 1| 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR15 1901-0040 1| 1 | OIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR16 1901-0040 1| 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR17 1901-0028 5] 1 | DIODE-POWER RECT 400V 750MA DO-29 04713
A24CR18 1901-0040 1| 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR19 1901-0040 1] 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR20 1901-0028 5| 1 | DIODE-POWER RECT 400V 750MA D0-29 04713
A24CR21 1901-0040 1| 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR22 1801-0040 1| 1 | DIODE-SWITCHING 30V 50MA 2NS DO-35 71468
A24CR25 1901-0028 5| 1 | DIODE-POWER RECT 400V 750MA DO-29 04713
A24CR26 1901-0028 5| 1 | DIODE-POWER RECT 400V 750MA D0-29 04713
A24CR27 1801-0028 5] 1 | DIODE-POWER RECT 400V 750MA DO-29 04713
A24D51 1990-0486 6] 1 | LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V | 28480 | HLMP-1301
A24DS2 1990-0487 7| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP-1401
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A24DS3 1990-0487 7| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP-1401
A24DS4 1990-0487 7| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP-1401
A24DS5 1990-0487 7| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP-1401
A24DS6 1990-0487 7| 1 | LED-LAMP LUM-INT=2MCD BVR=5V 28480 | HLMP-1401
A24E1 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 97300
A24E2 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 97300
A24MP1 4040-0750 7| 1 | EXTRACTOR-PC BD RED POLYC .062-IN-BD-THK
A24MP2 4040-0752 9] 1 | EXTRACTOR-PC BD YEL POLYC .062-IN-BD-THK
A24MP3 1480-0073 6| 2 | PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 72962 | 99-012-062-0250
A24MP4 0360-0353 0| 1 | BRACKET-RTANG .406-LG X .343-LG .312-WD 79963 | 176-144
A24MP5 0361-0006 2| 1 | RIVET-SEMITUB OVH .146DIA .156L6G 12014 | R-4013
A24MPB 0403-0026 6| 1 | PLUG-HOLE BOR-HD FOR .19-D-HOLE NYL 02768 | 207-120241-03-0101
A24MP7 NOT ASSIGNED
A24MP8 0590-0519 7| 5 | THREADED INSERT-NUT 4-40 .062-IN-LG STL 46384 | KF2-440-ET
A24MPg 3050-1071 7| 5 | WASHER-RECTANGULAR 10.28 MM LG 5.59 MM 04713 | B0S002A001
A24MP10 2200-0105 4| 5 | SCREW-MACH 4-40 .312-IN-LG PAN-HD-POZI 77250
A24Q1 1853-0281 9| 1 | TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW | 04713 | 2N2907A
A24Q2 1853-0281 9] 1 | TRANSISTOR PNP 2N2307A SI TO-18 PD=400MW | 04713 | 2N2907A
A24Q3 1853-0281 9| 1 | TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW | 04713 [ 2N2907A
A24Q4 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q5 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q6 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q7 1853-0457 1[ 1 ]| TRANSISTOR PNP SI PD=350MW FT=100MHZ 04713 | 2N5400
A24Q8 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q9 1884-0281 4| 1 | THYRISTOR-SCR 2N6505 TO-220AB VRRM=100 04713 | 2N6505
A24Q10 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q11 1884-0281 4| 1 | THYRISTOR-SCR 2N6505 T0-220AB VRRM=100 04713 | 2N6505
A24Q12 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q13 1884-0281 4| 1 | THYRISTOR-SCR 2N6505 T0-220AB VRRM=100 04713 | 2N6505
A24Q14 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q15 1853-0281 9| 1 | TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW | 04713 | 2N2807A
A24Q16 1884-0281 4| 1 | THYRISTOR-SCR 2NB505 TO-220AB VRRM=100 04713 | 2N6505
A24Q17 1853-0281 9| 1 | TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW [ 04713 | 2N2907A
A24Q18 1884-0281 4] 1 | THYRISTOR-SCR 2N6505 T0O-220AB VRRM=100 04713 |  2N6505
A24Q19 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q20 1853-0281 9| 1 | TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW | 04713 | 2N2S07A
A24Q21 1854-0477 7| 1 | TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q22 1854-0477 7| 1 ] TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW | 04713 | 2N2222A
A24Q23 1853-0281 9| 1 | TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW | 04713 | 2N2907A
A24R1 0757-0442 9| 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R2 0757-0442 9| 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R3 0698-4405 6| 1 | RESISTOR 107 +-1% .125W TF TC=0+-100 91637 | CMF-55-1, T-1
A24R4 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R5 0698-3150 6| 1 |RESISTOR 2.37K 1% .125W TF TC=0+-100 19701 | SFR25H
A24R6 0757-0199 3| 1 |RESISTOR 21.5K +-1% .125W TF TC=0+-100 19701 | SFR2SH
A24R7 0757-0438 3| 1 |RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R8 0698-6362 8| 1 [RESISTOR 1K +-0.1% .125W TF TC=0+-25 19701 | 5033R
A24R9 0757-0442 9| 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 18701 | SFR25H
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A24R10 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R11 0757-0442 9| 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R12 0757-0199 3| 1 | RESISTOR 21.5K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R13 0757-0401 0| 1 | RESISTOR 100 +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R14 0757-0442 9| 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R20 0698-3440 7| 1 | RESISTOR 196 1% .125W TF TC=0+-100 19701 | SFR25H
A24R21 0757-0442 9| 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 { SFR25H
A24R22 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R23 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R24 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R25 0757-0346 2| 1 | RESISTOR 10 +-1% .125W TF TC=0+-100 91637 | CMF-55-1, T-1
A24R26 0757-0438 3] 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R27 0698-6362 8] 1 | RESISTOR 1K +-0.1% .125W TF TC=0+-25 19701 | 5033R
A24R28 0757-0442 9| 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R29 0757-0199 3| 1 ] RESISTOR 21.5K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R30 0757-0442 9| 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R31 0757-0199 3| 1 |RESISTOR 21.5K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R32 0757-0465 6| 1 | RESISTOR 100K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R33 0698-3260 9] 1 | RESISTOR 464K 1% .125W TF TC=0+-100 19701 | SFR25H
A24R34 0698-3150 6| 1 [RESISTOR 2.37K 1% .125W TF TC=0+-100 19701 | SFR25H
A24R35 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 |  SFR25H
A24R50 0698-6362 8| 1 | RESISTOR 1K +-0.1% .125W TF TC=0+-25 19701 | 5033R
A24R51 0757-0442 9| 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R52 0757-0401 0] 1 |RESISTOR 100 +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R53 0757-0428 1] 1 | RESISTOR 1.62K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R54 0757-0395 1| 1 | RESISTOR 56.2 +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R55 0698-3439 4| 1 | RESISTOR 178 1% .125W TF TC=0+-100 19701 | SFR25H
A24R56 0757-0279 0| 1 | RESISTOR 3.16K +-1% .125W TF TC=0+-100 18701 | SFR25H
A24R57 0757-0458 7| 1 | RESISTOR 51.1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R58 0757-0458 7| 1 | RESISTOR 51.1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R59 0757-0440 7| 1 | RESISTOR 7.5K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R60 2100-1973 4| 1 | RESISTOR-TRMR 200 10% WW TOP-ADJ 20-TRN 32997 | 3005P-DM3-201
A24R61 0698-5556 0 1 {RESISTOR 3.3K +-1% .125W TF TC=0+-25 91637 | CMF-55-1, T-9
A24R62 0757-0278 9| 1 |RESISTOR 1.78K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R63 0757-0280 3| 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R64 0757-0278 9| 1 |RESISTOR 1.78K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R65 0757-0346 2| 1 | RESISTOR 10 +-1% .125W TF TC=0+-100 91637 | CMF-55-1, T-1
A24R66 0698-3444 1] 1 |RESISTOR 316 1% .125W TF TC=0+-100 19701 | SFR25H
A24R70 0698-6362 8| 1 | RESISTOR 1K +-0.1% .125W TF TC=0+-25 19701 | 5033R
A24R71 0757-0442 9| 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R72 0757-0399 5| 1 | RESISTOR 82.5 +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R73 0757-0416 7| 1 | RESISTOR 511 +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R74 0757-0294 9| 1 | RESISTOR 17.8 +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R75 0757-0398 4| 1 | RESISTOR 75 +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R76 0757-0280 3| 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R77 0698-6322 0| 1 | RESISTOR 4K +-0.1% .125W TF TC=0+-25 91637 | CMF-55-1, T-9
A24R78 0698-6348 0] 1 |RESISTOR 3K +-0.1% .125W TF TC=0+-25 19701 | 5033R
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A24R79 0757-0428 1| 1 | RESISTOR 1.62K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R80 0757-0346 2| 1 | RESISTOR 10 +-1% .125W TF TC=0+-100 91637 CMF-55-1, T-1
A24R81 0698-3444 1] 1 | RESISTOR 316 1% .125W TF TC=0+-100 19701 SFR25H
A24R90 0757-0400 9| 1 | RESISTOR 90.9 +-1% .125W TF TC=0+-100 19701 | SFR2SH
A24R91 0698-3150 6| 1 | RESISTOR 2.37K 1% .125W TF TC=0+-100 19701 SFR25H
A24R93 0757-0442 9| 1 | RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R94 0757-0442 9] 1 |RESISTOR 10K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R96 0698-8827 41 1 | RESISTOR 1M +-1% .125W TF TC=0+-100 19701 SFR25H
A24R98 0698-6360 6| 1 | RESISTOR 10K +-0.1% .125W TF TC=0+-25 19701 5033R
A24R99 0757-0428 1] 1 |RESISTOR 1.62K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R101 0698-6963 5] 1 |RESISTOR 5.55K +-0.1% .125W TF TC=0+-25 19701 5033R
A24R110 0698-6362 8| 1 |RESISTOR 1K +-0.1% .125W TF TC=0+-25 19701 5033R
A24R111 0698-6348 0] 1 | RESISTOR 3K +-0.1% .125W TF TC=0+-25 19701 | 5033R
A24R112 0757-0280 3| 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 SFR2SH
A24R113 0757-0416 7] 1 | RESISTOR 511 +-1% .125W TF TC=0+-100 19701 | SFR2SH
A24R114 0757-0294 91 1 ] RESISTOR 17.8 +-1% .125W TF TC=0+-100 18701 SFR25H
A24R115 0757-0400 9| 1 |RESISTOR 90.9 +-1% .125W TF TC=0+-100 19701 SFR25H
A24R116 0757-0280 3| 1 |RESISTOR 1K +-1% .125W TF TC=0+-100 19701 SFR25H
A24R117 0757-0428 1] 1 ]JRESISTOR 1.62K +-1% .125W TF TC=0+-100 19701 SFR25H
A24R118 0757-0346 2] 1 | RESISTOR 10 +-1% .125W TF TC=0+-100 91637 CMF-55-1, T-1
A24R119 0698-3444 1] 1 | RESISTOR 316 1% .125W TF TC=0+-100 19701 SFR25H
A24R120 0698-5361 5] 1 | RESISTOR 2.822K +-0.1% .1W TF TC=0+-5 19701 5023Z
A24R121 0698-6362 8] 1 |RESISTOR 1K +-0.1% .125W TF TC=0+-25 19701 5033R
A24R122 0698-3440 7] 1 | RESISTOR 196 1% .125W TF TC=0+-100 19701 SFR25H
A24R123 0698-3429 2| 1 [RESISTOR 19.6 1% .125W TF TC=0+-100 19701 | SFR25H
A24R124 0698-3443 0] 1 |RESISTOR 287 1% .125W TF TC=0+-100 19701 SFR25H
A24R125 0757-0280 3| 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R126 0698-3444 1] 1 )RESISTOR 316 1% .125W TF TC=0+-100 19701 !  SFR25H
A24R127 0757-0346 2| 1 |RESISTOR 10 +-1% .125W TF TC=0+-100 91637 | CMF-55-1, T-1
A24R128 0698-3444 1] 1 ) RESISTOR 316 1% .125W TF TC=0+-100 19701 SFR25H
A24R130 0698-3440 7] 1 | RESISTOR 196 1% .125W TF TC=0+-100 19701 | SFR2SH
A24R131 0698-3429 2] 1 |RESISTOR 19.6 1% .125W TF TC=0+-100 19701 SFR25H
A24R132 0698-3438 3] 1 | RESISTOR 147 1% .125W TF TC=0+-100 19701 SFR25H
A24R133 0757-0280 3] 1 | RESISTOR 1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A24R134 0698-6320 8] 1 | RESISTOR 5K +-0.1% .125W TF TC=0+-25 91637 CMF-55-1, T-9
A24R135 0698-8911 71 1 |RESISTOR 1.3K +-0.1% .125W TF TC=0+-25 19701 5033R
A24R136 0698-3444 1] 1 | RESISTOR 316 1% .125W TF TC=0+-100 19701 SFR25H
A24R137 0757-0346 2| 1 | RESISTOR 10 +-1% .125W TF TC=0+-100 91637 CMF-55-1, T-1
A24R138 0698-3444 1] 1 JRESISTOR 316 1% .125W TF TC=0+-100 19701 SFR25H
A247P1 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300
A24TP2 0360-0124 3| 1 ) CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300
A24TP3 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 97300
A24TP4 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 87300
A247TP5 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 97300
A247P6 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300
A247P7 0360-0124 3| 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 97300
A247P8 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND | 97300
A24TP9 0360-0124 3] 1 | CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 97300

85680-60154 Parts List *Indicates factory-selected value

Page4of 5



HP Part Number 85680-60154
A24 Voltage Regulator

Reference HP Part |C at Description Mfr Mfr Part
Designation | Number |D[“"Y P Code Number
A24U1 1826-1058 | 3| 1 | 1c 0P AMP GP 8-T0-99 PKG 06665 | 0P-02CJ
A24U2 1826-0371 | 1| 1 | 1C OP AMP LOW-BIAS-H-IMPD T0-99 PKG 27014 |  LF256H
A2403 1826-0371 | 1| 1 | IC 0P AMP LOW-BIAS-H-IMPD TO-99 PKG 27014 | LF256H
A2404 1826-0371 | 1| 1 [ IC OP AMP LOW-BIAS-H-IMPD T0-99 PKG 27014 |  LF256H
A24U5 1826-0371 | 1| 1 | IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 27014 |  LF256H
A24U6 1826-0371 | 1| 1 | 1C OP AMP LOW-BIAS-H-IMPD T0-99 PKG 27014 |  LF256H
A24U7 1826-0425 | 6| 1 [ Ic 0P AMP GP DUAL TO-95 PKG 34371 | HA2-2655-5
A24U8 1826-1058 | 3| 1 | Ic 0P AMP GP 8-T0-99 PKe 06665 | 0P-02CJ
A28VR1 1902-3082 | 9| 1 [ DIODE-ZENER 4.64V 5% D0-35 PD=.4W 04713

A24VR2 1902-0556 | 6] 1 | DIODE-ZENER 20v 5% PD=1W IR=5UA 04713

A24VR3 1902-0041 | 4| 1 | DIODE-ZENER 5.11v 5% D0-35 PD=.4wW 04713

A24VR4 1902-3082 | 9| 1 | DIODE-ZENER 4.64v 5% D0-35 PD=. 4w 04713

A24VR5 1902-0686 | 3| 1 | DIODE-ZENER 6.2V 2% DO-7 PD=. 4w 04713 | 1N825
A24VR6 1902-3256 | 9| 1 | DIODE-ZENER 23.7v 5% D0-35 PD=.4wW 04713

A24VR7 1902-0556 | 6| 1 | DIODE-ZENER 20v 5% PD=IW IR=5UA 04713

A24VR8 1902-0184 | 6| 1 | DIODE-ZENER 16.2v 5% D0-35 PD=.4W 04713

A24VR9 1902-0184 | 6| 1 | DIODE-ZENER 16.2v 5% D0-35 PD=.4W 04713

A24VR10 1902-3104 | 6| 1 | DIODE-ZENER 5.62v 5% D0-35 PD=.4W 04713

AZ4VR11 1902-3104 | 6| 1 | DIODE-ZENER 5.62v 5% D0-35 PD=.4W 04713

A24VR12 1902-0184 | 6| 1 | DIODE-ZENER 16.2v 5% D0-35 PD=.4W 04713

A20VR13 1902-3082 | 9] 1 | DIODE-ZENER 4.64v 5% DO-35 PD=.4W 04713

A24VR14 1902-3082 | 9| 1 | DIoDE-ZENER 4.64v 5% D0-35 PD=.4W 04713

A24VR15 1902-0064 | 1| 1 | DIODE-ZENER 7.5V 5% DO-35 PD=.4W 04713

A24VR16 1902-3082 | 9| 1 | DIODE-ZENER 4.64v 5% D0-35 PD=.4W 04713

A24VR17 1902-0686 | 3| 1 | DIODE-ZENER 6.2v 2% DO-7 PD=.4W 04713 [ 1NB25

*Indicates factory-selected value

85680-60154 Parts List
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A24



RF SECTION

pr— — —

A24 VOLTAG
85680-60154
(SERIAL PREFIX: 2408A)

E REGULATOR

P1

PIN SIGNAL TO/FROM FU:&‘;;'KON
1| <+20v A26 I D
7 +20V SENSE A28 D
2| o A28 |
8 | CND SENSE A28 [}
3| -15v A28 1 C
9 | -15v SENSE A26 c
4 +15Y A28 I H
10 | +13v seEnse A28 H
5| +5.2v A26 [
11| +5.2VY SENSE | A26 G
6| -s.2v A26 | F
12 | -5.2v SENSE | A26 F

P2

PIN|  siGNAL To/FROM | FUNCTION
1 |K1 FAN(RELAY)| A26,K1 A
16 | +30v A26 I
2| oo |
17 | Q2 BASE A26,02 0
3| cn |
18 | Q4 BASE A26, Q4 G
4 | HTR PWR A27, J3—4 B
19 | THERMISTOR | A26, RTH A
5 | OYN MNTR A27, J3-3 B
20 | TERMISTOR A26, RT1 A
6| GnO !
21 | Q@5 BASE A26, Q5 H
7 | osc Pwr A27, J3-2 B
22| Qs EMITTER | A28, Q5 H
8 | Hove A12,P2-32 B
23| Q4 EMITTER | A28, Q4 G

INT/EXT

9| HINT swl{gn B
24 | Q2 EMITTER A26, Q2 o]
10| wWove A12P2-32 B
25 | -25v A26 |
11| eno |
28 | Q1 BASE A26, Q1 F
12 | HPUP A18,P2-32 E
27 | Q1 EMITTER A26, Q3 F
13| ono |
28 | Q3 BASE A28, Q3 [
14 | +25v A26 |
29 | Q3 EMITTER AZ8, Q3 c
15 | STBY LED AS, P1-2 B
30 | STBY Sw AS, P1-3 A

© —15V REG /——————— CONPENSAT | ON———
(® VOLTAGE REGULATOR CONTROL +! ca FEEDBACK
Ta2.2 c7 /7~ ANPL T\
STANDBY CONTROL ~ L Rre -0068 sy
> LAY
7 P21 — CURRENT SOURCE ——— | 17.8 crrs /17/‘ 2
K1 FAN ot el
[ s
+30¥ (RELAY) R71 c;c‘x " us |5
: R73 P A
< ) 511 4
3 R8 Q4
¥ CR1 % 1000 ' VR7 <
__ FOLDBACK 20
q Q7 R12 % CURRENT LINIT T\
21.5K *Lce LR70 L 72 —25v
— 2.2 31000 382.5
+30V 3R
1
STEY Sw R10 o l b 4
GND = STBY 5110
P2-30 OPEN = ON CR2 - )
2 X > ) - 2 L R7S
ST8Y Sw R1t ‘»75 -
10K
STANOBY o r\-’ L §§F ——
LINE P2-28(0UT) * |P2-20(IN) P1-3(IN) P14
FRONT ) -
ANEL) Q38 Q3€ 15y
/—————————— THERWAL SHUTDOWN — BASE EMITTER
P2-17(OUT)  P2-24(IN) PI-1(IN) @
Q28 Q2E I +20v 4
+25Y é[ Dos s BASE  EMITTE s
DTS | BN | mesee
FOLDBACK
® +20V REG /CURRENT LINIT\
P2-19 LRSS
AZ6RTY 1HER,“5701 /——— CURRENT SOURCE—————\ ; 178
A2601-5\ P2-20
HEA suag oV : 3+ O
THERMTST ) l 6
*Lecr 2rso 1 733 +307
2.2 Y1000 +30V 7
m>03 Q2 ! ¥ Cr14
- COMPENSAT | ON—, YRZ ;
S, / € 20v v
[ ¥ b 5
— m— a1 c2 | ~FEEDBACK ANP—
O POWER FREQUENCY REFERENCE SUPPLY AND CONTROL — -0022 crRI3 , A
RS ] i
SUPPL IES 25y 1ox¥ o1 TRsa . A% »
CR4 CRS CR6 Q19 Cr7 P24 l Jise2 1620
p2-18 s P » T ewr T
G +3ov -
+30V 2 R20 < I v +30V—;{wx—-{
1198 R28 v SR8 Q23 P2-7 51.1K
P2—-14 3 10 110 +20V—pi—d
Co————— 425V qtox PYR
+25V
+5V
- R23 s R24
E_* +20V 51103 35110 £R27 21.3%
+20V - 1000 Q22
L
= POWER UP
Sy ~ az1 ® —
CR9
R22 . P2-15
:;D':_r_ 5y 51103 . STBY LED
* -15v 4.64Y cszw
Pi- ——
n_%,;,e,n 13 P2-9 HIGH = INTERNAL FREQ REF /0SS OF LINE POWER SENSE——— Too
<;no5 I T +25y
+20v
P1—8 INT EXT |
3 R30 R33 <
—5.2v T 10x 464K p2-10 Yok ¥ 820 c1
9 o HOVC i + 2
(REAR PANEL) +20V 8 7 CR22 -
P1-3 P2-5 s 7 R34 sl U7B e
=15V e +\lM 2370 HIGH = OYEN COLD P2-8 /
OYN MNTR us ¥ e ’ ’ ) o L
P2-25 24 YR14 JL @l 6. 2v
R35 .
R31 1 1R32 4.84v 2 5110
=25V laoox <




15
r LED

——————— CONPENSAT | ONmoo——— -
© —15V REG ecomcx ® -5.2V REG N
+20V SENSE
+L cz:a2 c7 7/~ ANPL N\ € +20Y SENSE VOLTAGE
n;4 .0063 +SY 77 ) REF DIVIDEI
b3 i74
,— CURRENT SOURCE ———— 117.8 N 7 2 4000 GND_SENSE .
CRi& - 1 DER /———— CONPENSAT | ONmr—— FEEDBACK
. ¢ us |5 YOLTAGE REF DIV GND SENSE ANPL . !
4 N *L c20 % ¥ 5000
511 4 To.ss K
Q4 CROWBAR, RE VERSE { ri3d c19
VR7 g'z §Z,g° / PROTECTION AND INDICATOR™ ™\ 3 19.8 - 0047
b . FOLDBACK 20v : 6
7 CURRENT LINITT \ lé
*Lce LR70 -25v iRr7s YR8 R130
T 2.2 ¥ 1000 525 21820 ¥ ais @® %% 198
! 4 X CR20 7 b —FOLDBACK CURRENT LINIT— =15V R135
R7e Y) os3 rRso | Rrai L g
1000 ¥ cr19 15y 10 T 316 -m Q15 1300
< T 1000 7 7/
—25V
::;;5 Q17 ) T 1:RIJZ
" 147
__ L _________§B@ BN ] L -
P2-28(0UT) * |P2-29(IN) P1-3(IN) P1-9(IN) P2-26(0UT) P2-27(IN) P1-8(IN) P1-12(IN)
] —) -
a8 ase -1sv poid Q7B QiE 5o2v —5.2v
BAsE EMITTER SENSE BASE ENITTER SENSE
P2-17(0UT)  P2-24(10) P‘D-I('_N) P1-7(IN) P2-18(0UT) P2-23(IN) P1-5( IN) P1-11(IN)
B = —— (et o [
Bas gl 20 < Q4B Q4E +5.2v +5.2v
-~ M ] — BASE ENITTER SENSE
FOLDBACK E———— ——
+20V REG /CURRENT LIMIT\ FOLDBACK
@' @ +5.2V REG /T CURRENT LINIT N
2 RS5
3 .
/—— CURRENT SOURCE—————— ; 178 3 REFE%El'ﬁEDE‘;OLTA 3 A COMPENSAT 10N~
ivd
LAY
+30v 3 Rs6 Q10 CROWBAR, REVERSE 420V SENSE c17 -
) £ 3160 /—— PROTECTION AND INOI CATOR—— Corer ~
+30Y 0
+ 3 RS2 VR6 FEEDBACK AMPL.
= C1_ RSO 3 f vy, 32 R120 r— s\
T 2.2 §1000 100 +30v RS7 +Xci  ree ps2 N7 + 23.7%%) E B4 Ri22 20y
Q3 Q2 ¥ CR14 6.8 7500 +20Y 196
b | cowpensaTion— ) YR2 i ~ dreo %2 X CR17 vadl B \ 2 ‘
| 20v y 200 1.7 Taa | 10 Lres $5%
1 EE) X FEEDBACK ANP—] " ener| T ) n +
{ Q1| .oz [ R61 $R121:kC16 & C18
1€ ) CR13 3300 Y 1000 | 2.2 0.63
R51 3 C12 o 6 _— "?050
10K3 .01 :ER54 RS3 W 1 v
l Jise.2 1620 3 R VRS
TS CRIEE (Faav 5o @‘ 6.2v CND SENSE
v +30V—wn—4 hd
R58
51.1K
'l":—?— P2-22(IN) P1—4(IN) P1-10(IN)
P2-21(0UT —22(IN -
GND SENSE _:(, ) [ [
Q58 Q5€E +15v +15V
BASE  ENITTER SENSE
R | | P
FOLDSACK
@ POWER UP ——— STBY SWITCH SENSE—— @ +15V REG /T CURRENT LINIT N
+25V +20V—m—¢ %t 50.9 Q12
' 4 R112 COMPENSATION i
[ ree 1 1000 /T " ~N ¢ Ve
CrR21 { M c23 K ¢ N
- 1 ros 0.1 REFERENCE VOLTAGE Cie gRie
———————LOSS OF LINE POWER SENSE——\ ROO % Yok 7~ DIVIDER ~ . ¥ —FEEDBACK AMPL—
0.9 . X Ro4 +20V SENSE RT3 2
+25v * L, 2370 P2-12 511 +20v
N | | ura o 3 R0 § Rite s <=
+ Rs8 :Rngo 4 Rss 17.8 U3 |,
10K ¥ 16 cii1 L+ VR15 +
5 + 2.2T YR12 XJ7. 5y VR;S 10K = C15 Py
7 CR22 M 4.64y R 53
sl V7B s : 32 R1114kC22 )
/ -23v % 3000T 2.2
v
% 5350 4\ VR17
¥ 5550
3 R14 N
‘L 6.2v Lais Rix GND SENSE
leo




- -— - - -—— -—— - -—— -—— -—— -— - - NOTES:
-

1. REFERENCE DESIGNATORS WITHIN
I -5.2V R THIS ASSEMBLY ARE ABBREVIATED.
+20V SENSE I® EG | ! FOR COMPLETE REFERENCE DES!G-
N [ +20Y SENSE VOLTAGE ] NAT ION, PREF | X ABBREVIATION WITH
7y : ] » REF 01V BER ASSEMBLY DESIGNATION.
4000 GND SENSE oW EVERSE PROTECTION AND INDICATOR 2. UNLESS OTHERWISE INDlC?TE)D:
Cl AR, REYER ROT! | AN NDICA
— — , — RESISTANCE IS IN OHNS (&
VOLTAGE REF DIVIDER /——— CONPENSAT | ON———— ~FEEDBACK 1 CAPACITANCE IS IN MICROFARADS(PF
GND SENSE AMPL INDUCTANCE 1S IN MICROHENRIES b'“
*l c20 % R134 $ VR1 1
T o.s8 v S000 2 R136 5"5;\, 3. UNLESS OTHERWISE INDICATED:
—] W 318 . SIGNALS ENTER AT LEFT SIDE AND EXIT AT
c9 3 R78 CROWBAR . REVERSE $ R131 €19 X CR27 b RIGHT SIDE OF FUNCTION BLOCKS.
: 2.23 3000] / PROTECTION AND INDICATOR™————\ E I 0047 Zr R1ss
' . s 3 se 318 § 4 MNEMONIC TABLE:
é RIs dz %) YR8 R130 ' MNEMON 1 C DESCRIPTION
1620 Q18 16.2v 198 XT TIMEBASE
4 & cR20 7 : —FOLDBACK CURRENT LINIT—, 15V HINT AR
¥ cRi9 Ds3 R80 3 R31 *- R135 +5Y = INT
-15Y 10 3 316 | . 1300 HPUP POWER LP
3 Q1S
5 7 I +5Y = POWER UP
< OY = POWER DOWN
L R132 ! HOYC OVEN COLD
sy | Sesssess—" | 147 +5V = OYEN COLD
P1-8(IN) el el B re———— ] OV = OVEN ON
- P2-26(0UT) P2-27(IN) P1-8(IN) P1-12(IN) HTR PWR HEATER POWER
) L L OVN MNTR | OVEN MONITOR
SENSE QiB QiE -5.2v 5.2v '
) P1-7(IN) . BASE ENITTER SENSE "
o P2-18(0UT) P2-23(IN) P1-5(IN) P1-11(1IN)
+20Y ~C 1 O o C Oy
SENSE Q4B 4E +5.2v +5.2v
L BASE EMITTER SENSE
FOLDBACK
' © +5.2V REG /1 CURRENT LINIT i
3 REFERENCE VOLTAGE 3
._* DI1YIDER —\ /- COMPENSAT 10N~
I
CROWBAR, REVERSE € ROWSAR ,REVERSE PROTECT ION AND INDICATOR
/——PROTECTION AND INDICATOR—— +20V SENSE c7 ' ias /———CROWSAR,REVERSE PROTE N
L
. 3 ]
3
/5 VYRE 3 FEEDBACK AMPL——
#ﬁ‘ 3 750 Dsz@r 7 62 23’7‘@9 £ ;;gg R122 ‘L 7 5 7 Q13 %) YRI0 !
K 6.8 ¥ 7500 +20Y\L 3 196 +20Y @[) DSS @ 5.62Y
L R60 3 Re2 Xcr17 Qs p 7 v
VR3 3 1780 Re4 Res 3 R123 2 CR28
5.11v 12 P 1780 10 2 Res s X {
A . é VOLTAGE | REF 3 316 19.6 us R127
+20v | £==""zeneR] o + o+3 Lrize 10 4 Rize 1
AR B L 3.0 $R121 1 C16 & C18 %316 g R12 i
) R63 Y1000 T 2.2 0.68 .
1000 v 3
1 v v
R4 +l cs VYRS I
.64V T %0 @: 6.2v ' CND SENSE !
i % I ]
- L2
P1-8
S sEnse P2-21(0UT)  P2-22(IN) P1—4(IN) P1-10(IN) .
Q58 Q5€ +15V +15V (]
BASE  ENITTER SENSE
!
. 1] L | L] L
FOLDBACK
STBY SWITCH SENSE—— @ +15V REG /T CURRENT LINIT N
+25v
+20V b 3 ]
4 R112 ] '
R96 I 1000 /TCOMPENSATION~ ¢ ————CROWBAR ,REVERSE PROTECTION AND INDICATOR ————
crz1 3 1IN c23 K
e 3 R93 0.1 REFERENCE VOLTAGE ci4 gRite
] 1o DIVIDER . -0088 —FEEDBACK AMPL—— )
6 2 s R91 +20V SENSE s 2 / " Q1 @; YR9
4 = . 2370 P2-12 +20v @ s € 16.2v 1
U7A y ’ —C 511 +15Y i
-\ 3, HPUP 3 R110 3 R114 712 X CR25 S
* 1 1000 1 17.8 S U3 R118
ciil+ VR1S' VR13 Ro4 + 3 10 !
2.2| VR12 X)7.sv 4.84v oK = C15 a0 56
—asy 3 R111L 22 2.2 '
% 3000T 2.2 <
. v ]
fris S GND SENSE
l1°°
IR
i

A2 4

A24 VOLTAGE REGULATOR, SCHEMATIC DIAGRAM




A25 and A26

A25 Rectifier, Circuit Description

Power is supplied to the instrument through the Power Line Module and the Line Voltage
Selector to the primary of transformer T1. Three center-tapped secondaries provide the
rectified outputs.

Diodes CR1 through CR4 form a full-wave rectifier that provides an unregulated +10 V; CR5
through CRS8, an unregulated +25 V; and CR9 and CR10, an unregulated +30 V. These

are regulated by A24 Voltage Regulator to +5 V, ~5.2 V, +15 V, —15 V, and +20 V. LED
indicator DS1 indicates the presence of unregulated voltages.

CR1 and Q1 form a crowbar circuit for overvoltage protection. Fuses for the unregulated
supplies are located on A26 Motherboard.

A25 and A26 1



RF Section Internal Fuse Replacement

Warning Remove ac line cords from both instruments before proceeding with this

g procedure.

Position instrument upside-down as show in View A of Figure 1.
Remove feet ) from rear of RF Section by removing screws Q).

Remove bottom cover from RF Section by loosening screw (3).

Ll S A

Remove shield from over fuses by removing rear screws # and front screws ¢ shown in
View B of Figure 1.

5. Location of fuses is shown in View B.

A26F5 +15V 3A
A26F4 + 5V 6A
A26F3 +20V 1.5A
A26F2 — 5V 3A
A26F1 —15V 1.5A

—-
°

age
o

SO0 900
Qoo o™

[ ]
0 0D0O¥Y 0000

I8 10

VIEW A ‘ VIEW B

Figure 1. RF Section Internal Fuse Replacement

2 A25 and A26



HP Part Number 85680-60155

A25 Rectifier

Reference HP Part |C at Descrintion Mfr Mfr Part
Designation | Number |D [“‘Y scriptio Code Number
A25 85680-60155 | 8| 1 | BOARD ASSEMBLY, RECTIFIER 28480 | 85680-60155
A25C1 0170-0064 7| 1 | CAP-FXD 0.47uF 100 V POLYE-FL 84411 | 663UW47491W
A25C2 0160-2055 9| 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 Y5V 103Z
A25C3 0170-0064 7| 1 | cAP-FXD 0.47uF 100 V POLYE-FL 84411 | 663UW47491W
A25C4 0160-2055 9| 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 YSV 103Z
A25C5 0170-0064 7| 1 | cAp-FxD 0.47uF 100 V POLYE-FL 84411 | 663UW47491W
A25C6 0160-2055 9| 1 | CAPACITOR-FXD .01UF +80-20% 100VDC CER 805-504 Y5V 103Z
A25C7 0180-0197 8| 1 | CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56288 | 150D225X9020A2-DYS
A25CR1 1901-0662 3| 1 | DIODE-PWR RECT 100V 6A 04713 | MR751
A25CR2 1901-0662 3| 1 | DIODE-PWR RECT 100V 6A 04713 | MR751
A25CR3 1901-0662 3| 1 | DIODE-PWR RECT 100V 6A 04713 | MR751
A25CR4 1901-0662 3| 1 | DIODE-PWR RECT 100V 6A 04713 | MR751
A25CR5 1901-0662 3| 1 | DIODE-PWR RECT 100V 6A 04713 | MR751
A25CR6 1901-0662 3| 1 | DIODE-PWR RECT 100V 6A 04713 | MR751
A25CR7 1901-0662 3| 1 | DIODE-PWR RECT 100V 6A 04713 | MR751
A25CR8 1901-0662 3| 1 | DIODE-PWR RECT 100V 6A 04713 | MR751
A25CR9 1901-0662 3| 1 | probE-PwR RECT 100V 6A 04713 | MR751
A25CR10 1901-0662 3| 1 | pIoDE-PWR RECT 100V 6A 04713 | MR751
A25DS1 1890-0486 6| 1 | LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V | 28480 | HLMP-1301
A25F1 2110-0003 0| 1 | FUSE 3A 250V NTD FE UL 75915 | 312 003
A25MP1 0380-0810 6| 4 | STANDOFF-RVT-ON .437-IN-LG 6-32-THD 88245 | B 1530-B-7/16-18
A25MP2 2110-0726 4| 2 | FUSEHOLDER-CLP-TYP.25D-FUSE 13060 | 1115-0597T
A25MP3 1480-0073 6| 2 | PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 72962 | 99-012-062-0250
A25MP4 2360-0331 6| 8 | SCREW-MACH 6-32 .25-IN-LG PAN-HD-POZI 72962 | ESLOK
A25MP5 4040-0750 7| 1 | EXTR-PC BD RED POLYC .062-IN-BD-THKNS 1-
A25MP6 4040-0753 0| 1 | EXTR-PC BD GRN POLYC .062-IN-BD-THKNS 1-
A25MP7 85680-00041 | 5| 2 | INSULATOR, RECTIFIER 28480 | 85680-00041
A25MP8 85680-00042 | 6| 1 | SHIELD, RECTIFIER 28480 | 85680-00042
A25MP9 NOT ASSIGNED
A25MP10 0590-0519 7| 1 | THREADED INSERT-NUT 4-40 .062-IN-LG STL 46384 | KF2-440-ET
A25MP11 3050-1071 7| 1 | WASHER-RECTANGULAR 10.28 MM LG 5.59 MM 04713 |  B0S002A001
A25MP12 2200-0105 4| 1 | SCREW-MACH 4-40 .312-IN-LG PAN-HD-POZI 77250
A25MP13 3050-0016 8| 4 | WASHER-FL MTLC NO. 6 .147-IN-ID 10630
A25Q1 1884-0281 4| 1 | THYRISTOR-SCR 2N6505 TO-220AB VRRM=100 04713 |  2N6505
A25R1 0757-0280 3| 1 |RESISTOR 1K +-1% .125W TF TC=0+-100 19701 | SFR25H
A25R2 0757-0405 4| 1 | RESISTOR 162 +-1% .125W TF TC=0+-100 19701 | SFR25H
A25R3 0757-0818 3| 1 | RESISTOR 825 +-1% .5W TF TC=0+-100 19701 | 5053R
A25VR1 1902-0657 8| 1 | DIODE-ZNR 43.2V 5% DO-15 PD=1W TC=+.08% 04713

*Indicates factory-selected value 85680-60155 Parts List
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HP Part Number 85680-60127

A26 Motherboard
Reference HP Part |C . Mfr Mfr Part
Designation | Number |D |Gt Description Code Number
A26 85680-60127 | 4| 1 | BOARD ASSEMBLY-MOTHERBOARD 28480 | 85680-60127
A26C1 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C2 0160-3456 6] 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C3 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C4 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C5 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C6 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C7 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C8 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C9 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C10 0160-3456 6] 1 ] CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C11 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5 102K
A26C12 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 XSE 102K
A26C13 0160-3448 6| 1 | CAP-FXD 1000pF 1 kv 808-548 X5E 102K
A26C14 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 XSE 102K
A26C15 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 XSE 102K
A26C16 0160-3456 6] 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 XSE 102K
A26C17 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C18 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C19 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 XS5E 102K
A26C20 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C21 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C22 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C23 0160-3456 6] 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 XS5E 102K
A26C24 0160-3456 6] 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C25 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 XSE 102K
A26C26 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C27 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C28 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 XSE 102K
A26C29 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C30 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C31 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C32 0160-3878 6{ 1 | CAP-FXD 1000pF 100 V 04222 | SR201C102MAAH
A26C33 0160-3878 6| 1 | CAP-FXD 1000pF 100 V 04222 | SR201C102MAAH
A26C34 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C35 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C36 0160-3878 6] 1 ] CAP-FXD 1000pF 100 V 04222 | SR201C102MAAH
A26C37 0160-3878 6| 1 | CAP-FXD 1000pF 100 V 04222 | SR201C102MAAR
A26C38 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C39 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C40 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVOC CER 808-542 X5E 102K
A26C41 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5€ 102K
A26C42 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C43 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C44 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C45 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
A26C46 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K
*Indicates factory-selected value 85680-60127 Parts List
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HP Part Number 85680-60127

A26 Motherboard

Reference | HPPart |C . Mfr Mfr Part

Designation | Number |D Gty Description Code Number

A26C47 0160-3456 6| 1 | CAPACITOR-FXD 1000PF +-10% 1KVDC CER 808-542 X5E 102K

A26C48 0180-0116 1| 1 | CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 | 150D685X903582-DYS

A26C49 0180-0116 1| 1 | CAPACITOR-FXD 6.8UF+-10% 35VOC TA 56289 | 150D685X903582-DYS

A26C50 0180-0116 1| 1 | CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 | 150D685X9035B2-DYS

A26C51 0180-0116 1| 1 | CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 | 150D685X9035B2-0YS

A26C52 0180-0116 1| 1 | CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 | 150D685X9035B82-DYS

A26CR1 1901-0028 5] 1 | DIODE-PWR RECT 400V 750MA DO-29 04713

A26CR2 1901-0028 5| 1 | DIODE-PWR RECT 400V 750MA DO-29 04713

A26CR3 1901-0028 5| 1 | DIODE-PWR RECT 400V 750MA DO-29 04713

A26F1 2110-0043 8| 1 | FUSE 1.5A 250V NTD FE UL 75915 | 312 01.5

A26F2 2110-0003 0] 1 | FUSE 3A 250V NTD FE UL 75915 | 312 003

A26F3 2110-0043 8| 1 | FUSE 1.5A 250V NTD FE UL 75915 | 312 01.5

A26F 4 2110-0056 3| 1 | FUSE 6A 250V NTD FE UL 75915 | 312 006

A26F5 2110-0003 0] 1 | FUSE 3A 250V NTD FE UL 75915 | 312 003

A26K1 0490-0618 5| 1 | RELAY 2C 24VDC-COIL 5A 115VAC 77342 | R40-E0161-1

A26L1 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/48

A26L2 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L3 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L4 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L5 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L6 9100-1788 6] 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | vk200 20/4B

A26L7 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | vk200 20/48

A26L8 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | vk200 20/4B

A26L9 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26110 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/48

A26L11 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/48

A26L12 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L13 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L14 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L15 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L16 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L17 9100-1788 6] 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L18 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | vk200 20/4B

A26L19 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L.20 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/48

A26L21 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/48

A26L.22 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L23 9100-1788 6] 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/4B

A26L24 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/48B

A26L25 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | vk200 20/48

A26L.26 9100-1788 8| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/48

A26L27 9100-1788 6| 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/48

A26L28 9100-1788 6] 1 | CORE-FERRITE CHOKE-WIDEBAND IMP:680 02114 | VK200 20/48B

A26MP1 NOT ASSIGNED

A26MP2 2110-0726 4| 10| FUSEHOLDER-CLP-TYP.25D-FUSE 13060 | 1115-0597T

A26MP4 0380-1681 1| 3 | STANDOFF-PRESS-IN .188 IN LONG 6-32 THD | 46384 | KFE-632-6

A26MP5 0590-0526 6 12| THREADED INSERT-NUT 4-40 .065-IN-LG SST 46384 | KFS2-44p

A26MPS 0590-0970 4| 2 | THREADED INSERT-NUT 6-32 .062-IN-LG STL 46384 | KF2-632-Z
85680-60127 Parts List *Indicates factory-selected value
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HP Part Number 85680-60127

A26 Motherboard
Reference HP Part |C at Description Mfr Mfr Part
Designation | Number |D Y P Code Number
A26MP8 0380-1680 0| 1 | SPACER-PRESS-IN 0.188 IN LG 0.143 IN ID | 46384 | KFE-143-6-ET
A26MP9 85680-00026 | 6| 1 | INSULATOR P/S 28480 | 85680-00026
A26MP10 85680-20199 | 6| 1 | POWER HEAT SINK 28480 | 85680-20199
A26MP11 0340-1114 1| 6 | INSULATOR-XSTR THRM-CNDCT TO-3ADH 55285 | K-4-05
A26MP12 2200-0111 2| 10| SCREW-MACH 4-40 .5-IN-LG PAN-HD-POZI 77250
A26MP13 1200-0081 4| 12| INSULATOR-FLG-BSHG NYLON 26365 | 974 307
A26MP14 2200-0109 8| 2 | SCREW-MACH 4-40 .438-IN-LG PAN-HD-POZI 77250
A26P1 1251-0600 0| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
A26P2 1251-0600 0| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
A26P3 1251-0600 0| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
A26P4 1251-0600 0| 1 | CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 27264 | 16-06-0034
A26Q1 1853-0351 4| 1 | TRANSISTOR PNP 2N6053 SI DARL TO-3 04713 | 2N6053
A26Q2 1854-0611 1| 1 | TRANSISTOR NPN 2N60SS SI DARL TO-3 04713 | 2NB055
A26Q3 1853-0351 4| 1 | TRANSISTOR PNP 2N6053 SI DARL TO-3 04713 | 2N6053
A26Q4 1854-0611 1| 1 | TRANSISTOR NPN 2N6055 SI DARL TO-3 04713 | 2N6055
A26Q5 1854-0611 1| 1 | TRANSISTOR NPN 2NB055 SI DARL TO-3 04713 | 2NBOS5
A26R4 0811-3493 2| 1 | RESISTOR .47 +-10% 7W PWI TC=0+-800 11502 | PW-7A
A26R5 0811-3493 2| 1 [RESISTOR .47 +-10% 7W PWI TC=0+-800 11502 | PW-7A
A26R6 0811-3493 2| 1 | RESISTOR .47 +-10% 7W PWI TC=0+-800 11502 | PW-7A
A26R7 0811-3494 3] 1 | RESISTOR 1.27 +-10% 7W PWI TC=0+-600 11502 | Pw-7A
A26R8 0811-3494 3| 1 | RESISTOR 1.27 +-10% 7W PWI TC=0+-600 11502 | PW-7A
A26R9 0811-3494 3| 1 |RESISTOR 1.27 +-10% 7W PWI TC=0+-600 11502 { PW-7A
A26R10 0811-3494 3| 1 |RESISTOR 1.27 +-10% 7W PWI TC=0+-600 11502 | Pw-7A
A26R11 0757-0438 3] 1 |RESISTOR 5.11K +-1% .125W TF TC=0+-100 18701 | SFR25H
A26R12 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A26R13 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A26R14 0757-0438 3| 1 | RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A26R15 0757-0438 3] 1 |RESISTOR 5.11K +-1% .125W TF TC=0+-100 19701 | SFR25H
A26RT1 0837-0126 6| 1 | THERMISTOR DISC 1K-OHM TC=-4.4%/C-DEG STD-0163
A26U1 1826-0117 3] 1 |IC Vv RGLTR-FXD-POS 11.5/12.5V T0-3 PKG 27014 | LM7812KC
A26XA5P1 1252-3179 6| 1 | CONNECTOR-MALE HEADER 7-PIN 18873 | 69167-107
A26XABP1 1251-0472 4| 1 | CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 26742 | 220-620-03
A26XABP2 1251-0472 4| 1 | CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 26742 | 220-620-03
A26XA7P1 1251-0472 4| 1 | CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 26742 | 220-620-03
A26XA8P1 1251-0472 4| 1 | CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 26742 | 220-620-03
A26XA8P2 1251-0472 4| 1 | CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 26742 | 220-620-03
A26XA3P1 1251-0472 4| 1 | CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 26742 | 220-620-03
A26XA10P1 1251-0472 4| 1 | CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 26742 | 220-620-03
A26XA11P1 1251-0472 4 1 | CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 26742 | 220-620-03
_A26XA11P2 1251-0472 4| 1 | CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 26742 | 220-620-03
A26XA12P1 1251-7312 5| 1 | CONNECTOR-PC EDGE 25-CONT/ROW 2-ROWS 00779 | 1-530843-6
A26XA12P2 1251-2026 8| 1 | CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>