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My Deram: HP8510 – 26,5GHz VNA

T. Baier DG8SAQ, Juni 2023
$ 141 700,-20GHz Version:
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Even used still very expensive…

T. Baier DG8SAQ, Juni 2023

… and hard to get in Europe!



4

Vector-Network-Analyzer (VNA)

T. Baier DG8SAQ, Juni 2023

We want to measure the scattering
parameters S of a test object
= Device Under Test :
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HP8510 System   - Versions

T. Baier DG8SAQ, Juni 2023

HP8510A
• Monochrome-Vector-Display
• Operating System in Magnetic

Bubble Memory 
• Mag-Tape Storage 
• 2 Display Channels

HP8510B
• Monochrome-Vector-Display
• Operating System in EEPROM
• Mag-Tape Storage 
• 2 Display Channels

HP8510C
• Color CRT
• Operating System in EEPROM
• 3,5‘‘ Floppy Disk
• 4 Display Channels
• Expensive 

https://www.hpmemoryproject.org/technics/bench/8510/bench_8510_home.htm
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HP8510 Units (1)

T. Baier DG8SAQ, Juni 2023

HP85101 Display/Processor
• Display
• Processor
• Data Storage
• GPIB-Interface

HP85102 Receiver Backend
• IF-Unit
• ADC
• PLL

20 kg

22 kg
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HP8510 Units (2)

T. Baier DG8SAQ, Juni 2023

HP8514/8515/8516 Test Set
• Bridges
• RF-Switch
• 1st Mixers/Samplers
• LO
HP8514: 45MHz-20GHz
HP8515: 45MHz-26,5GHz
HP8516: 45MHz-40GHz

21 kg

65..350MHz
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HP8510 Units (3)   - RF-Generators

T. Baier DG8SAQ, Juni 2023

HP8350B
• Free Running Sweeper
• 10MHz-26,5GHz

(depending on Plug-in)

or

HP8340 / HP8341
• PLL Sweeper

HP8340: 10MHz-26,5GHz
HP8341: 10MHz-20GHz

34 kg

23 kg
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November 2015: The Adventure begins…

T. Baier DG8SAQ, Juni 2023

• HP 8350B / HP 83592A - Sweep Generator 10 MHz - 20 GHz
• From Ebay, ex German Army
• € 1249,-
• Chain Smoker



10

Testing Generator on 6GHz Bandpass Filter
using Diode Detectors and Directional Coupler

T. Baier DG8SAQ, Juni 2023

6 GHz BPF dB
m
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February 2017: The Adventure continues

T. Baier DG8SAQ, Juni 2023

• HP8510B display- & IF-
unit from USA

• Cheap because broken!
• Shipment and tax

almost double cost

„doesn‘t power up“

Should be fixable…Problem in Power Supply?42kg !!!
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Erster Dämpfer

T. Baier DG8SAQ, Juni 2023

• HP8510B service manual
contains no component
level schematics

• Schematics of HP8510A 
partly match.

• Identical Power Supply in 
HP8510A und B.

• Also NO schematic of
switching regulator in 
HP8510A manual
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Only Block Diagram for A7 Switching Regulator 

T. Baier DG8SAQ, Juni 2023

Burned Fuse

Two leaking Caps

• After replacement voltages come up
briefly, then regulator goes to
shutdown!

• Fuse holds. Next, long search for more detailed schematics to no
avail… 
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Februar 2017: Test Set arrives from USA

T. Baier DG8SAQ, Juni 2023

HP8515A 26,5GHz Test Set

• … + Transport + Tax
• Fan missing
• Hopefully good investment

This is where all the RF magic happens!
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Smoke Signs of different Kind…

T. Baier DG8SAQ, Juni 2023

• New fan mounted
• Mains selector to 230V
• Power-up, 10min later…

Smoke and Stink!

X-Capacitor in mains filter
went up in smoke! 

Mains filter difficult to reach…
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Swap of Mains Filter in HP8515A (1)

T. Baier DG8SAQ, Juni 2023

Mains filter
between
transformer and
motherboard…

• Remove all 
cables

• Remove back 
panel
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Swap of Mains Filter in HP8515A (2)

T. Baier DG8SAQ, Juni 2023

… now, which wire
goes where???
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Swap of Mains Filter in HP8515A (3)

T. Baier DG8SAQ, Juni 2023

NEW! 
But only for 230V!
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Pandemia a Chance for new Attempt

T. Baier DG8SAQ, Juni 2023

2017 2018 2019 2020 2021 2022

Investigations and many diskussions on HP-Forum
https://groups.io/g/HP-Agilent-Keysight-equipment

Diskussions with friends
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June 2022: HP85101 Power Supply 2nd Try

T. Baier DG8SAQ, Juni 2023

After removal and re-insertion of HV 
regulatur, power supply works
reliably! Was problem caused by leak

currents???
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HP85101: There‘s another one!

T. Baier DG8SAQ, Juni 2023

• So, U35 on A15 defective!?
And …
• Cathode of CRT apparently

exhausted
• Defective fan!

…
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A stupid Mistake…

T. Baier DG8SAQ, Juni 2023

Where is board A15?
One of those, 
But which one?
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A stupid Mistake…

T. Baier DG8SAQ, Juni 2023

Ah,
marking A15!
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A stupid Mistake…

T. Baier DG8SAQ, Juni 2023

U35?
Ah, it has a socket!
No HP-part 
number???

EEPROM –
Operating System
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Board was mis-placed in Cage!

T. Baier DG8SAQ, Juni 2023

The „real“ A15 
board !
And defective
U35, an Intel 
Timer-IC, didn‘t
have a socket
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As soon as you do it right…

T. Baier DG8SAQ, Juni 2023

So far so good!
IF-Detektor HP85102 not 
connected yet.

Need interconnect cables!

$$$ !!!
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Homebrew Interconnect Cables

T. Baier DG8SAQ, Juni 2023

Special thanks to Jan G5BBL for obtaining the connectors!

1:1 Thru Connections
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HP85102 IF Unit

T. Baier DG8SAQ, Juni 2023

Someone else had already
messed around with this!
Two „bad“ stickers and
loose coax cables!

Two of four IF mixers show
too low levels!
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HP85102 IF-Mixer Reverse Engineering …

T. Baier DG8SAQ, Juni 2023
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Standard Gain Block

T. Baier DG8SAQ, Juni 2023

• dc-levels unsuspicious
• 6dB higher gain after 

replacement of PNP 
transistor!

All PNP transistors on 
all mixer boards
replaced!
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2N4209 PNP Transistors

T. Baier DG8SAQ, Juni 2023

BAD GOOD
Slightly different current gains
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Sign of Live

T. Baier DG8SAQ, Juni 2023

• Display unit technically
ok

• IF unit operational
• Test set operational 

Screen image either fairly bright OR 
crisp but never both at the same time
 CRT wants to be regenerated, see
http://www.ke5fx.com/crt.html
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How to move 200 Pounds of Test Equipment?

T. Baier DG8SAQ, Juni 2023
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How to transfer measured Data?

T. Baier DG8SAQ, Juni 2023

via GPIB interface!
Arduino AR488 GPIB-Adapter with
HC06 Bluetooth Interface
https://github.com/Twilight-Logic/AR488

Screenshots readable with KE5FX 
GPIB Tool-Kit
http://www.ke5fx.com/gpib/readme.htm

VNA can be operated via software
plug-in for DG8SAQ VNWA Software
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First Test: HP8510B vs. DG8SAQ VNWA3

T. Baier DG8SAQ, Juni 2023

• Calibration done inside VNWA software.
• Abt. 1MHz frequency offset due to free-

running HP8350 generator, else perfect!
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HP8510B vs. PicoVNA up to 6GHz

T. Baier DG8SAQ, Juni 2023

DUT = open transmission line
S11 = HP8510B (Cal. Kit Anritsu O,S + HP909D L)
Plot1 = PicoVNA (Cal. Kit LA-Techniques) 

?

?
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Extrapolation of Calibration to 26,5 GHz (1)

T. Baier DG8SAQ, Juni 2023

Problem: HP909D Load:

• Extrapolation invalid 
above 6GHz.

• Above 6GHz no load
data available.

• HP8510 Cal Kits 
assume Load as ideal!

???
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Extrapolation of Calibration to 26,5 GHz (2)

T. Baier DG8SAQ, Juni 2023

Ideal load assumed: 

S=0

• Worse below 6GHz
• Better above 6GHz

• HP909D should be
compared to a good
commercial cal-kit.

• An air-line would make a 
superior DUT.
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Extrapolation of Calibration to 26,5 GHz (3)

T. Baier DG8SAQ, Juni 2023

BUT…

• We are talking about an 
error of ±0,3dB for a highly
reflecting DUT up to
26,5GHz!

• Error hardly noticable in 
Smith-chart.

Quite satisfactory for
hobby use!



40

Summary

T. Baier DG8SAQ, Juni 2023

• Successful repair of HP8510B
• Was time consuming and at times

stressful
• Still a very exciting and satisfying

project
• Affordable for amateurs
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Many thanks for your interest!

T. Baier DG8SAQ, Juni 2023

Another repair job

Why is the satellite
dish deaf?!?


