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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 Bureau of Standards, to the extent allowed by the Bureau’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 Com-
pany will, at its option, either 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 main-
tenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM-
PLIED 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 CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.
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General Information Model 8505A

MODEL 8505A NETWORK ANALYZER
(Shown with Option 907, Front Handles)

INTERCONNECT CABLE
(08505-60231)

NOTE

The following accessories supplied with the 8505A are not shown:

1. Smith and Log Chart CRT Overlays
2. AC Power Cable
3. PC Board Extenders (4) (See Accessories Supplied, Paragraph A1-40)

Figure Al-1. Model 8505A Network Analyzer
Al-0
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General Information

CHAPTER A
MODEL 8505A NETWORK ANALYZER

SECTION |
GENERAL INFORMATION

A1-1, INTRODUCTION

Al-2. The Model 8505A Network Analyzer
comprises three functionally separate but physi-
cally integrated major assemblies: RF
Source/Converter Assembly Al, Frequency Con-
trol Assembly A2, and Signal Processor Assembly
A3. (Al, A2, and A3 are reference designators
used to identify these assemblies throughout the
manual.) The building-block approach used in
construction of the 8505A is also used in the ar-
rangement of the manual. Chapter A is divided
into six sections containing information pertaining
to the entire 8505A. This includes specifications,
operating instructions, performance tests, ad-
justments, and sufficient theory and troubleshoot-
ing data to enable you to isolate a malfunction to a
particular one of the three major assemblies.

Al-3. Chapters B, C, and D each cover one
major assembly: Chapter B, the RF
Source/Converter Assembly Al; Chapter C, the
Frequency Control Assembly A2; and Chapter D,
the Signal Processor Assembly A3. Each of these
three chapters is divided into three sections con-
taining general information about the assembly, a
complete parts list for the assembly, the assembly
theory of operation and schematic diagrams, and
sufficient data for isolation of a failure within the
assembly to the malfunctioning stage or compo-
nent.

Al1-4. DESCRIPTION

Al-5. The 8505A Network Analyzer measures
network performance in the frequency range of
500 kHz to 1300 MHz. Three test input ports, A,
B, and R, each provide 100 dB of dynamic range.
The three test inputs are electrically identical,
with R used as the reference for ratio measure-
ments. A front-panel adjustable “‘line stretcher,”’
with an associated readout in meters and cen-
timeters, enables the electrical length of the R

input to be changed to match the electrical length
of the test input. This feature is used to compen-
sate for differences in test cable lengths, and to
measure the electrical length of a network under
test.

Al-6. Any one of the three test inputs, or the
ratio of A/R or B/R, can be selected for presenta-
tion on one or both of two identical but indepen-
dent display channels: CHANNEL 1 and.
CHANNEL 2. These two channels each display
signal magnitude, phase, deviation from linear
phase, and group delay of the under-test device's
transmission or reflection characteristics. A selec-
tor switch enables all of these characteristics ex-
cept group delay to be displayed in either rectan-
gular or polar coordinates. Group delay is dis-
played in rectangular coordinates only. Digital
readouts of the displayedicharacteristics are also
provided on the 8505A.

Al-7. The 8505A’s internal signal source pro-
vides seven selectable test signal modes:
logarithmic full-range sweep, linear full-range
sweep, linear expanded sweep (selected start/stop
end points) No. 1, linear expanded sweep No. 2,
linear expanded sweeps No. 1 and No. 2 alter-
nately displayed on display channels 1 and 2 re-
spectively, CW *AF, and CW. Logarithmic full-
range and linear full-range swept signals are pro-
vided in three selectable ranges: 500 kHz to 13
MHz, 500 kHz to 130 MHz, and 500 kHz to 1300
MHz.

A1-8.  The Hewlett-Packard Interface Bus (HP-1B)
allows both the Frequency Control and the Signal
Processor of the 8505A to either receive instruc-
tions from or send data to a remote controller. The
Learn Mode of the HP-IB enables the controller to
store or 'learn'' the state of the 8505A manually-
set front-panel controls so it can recall this infor-
mation as needed.

Al-1
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Al1-9. The three major assemblies (Al, A2, and
A3) of the 8505A are contained in two chassis
units, stacked one on top of the other and mechan-
ically locked together. The lower unit contains the
RF Source/Converter Assembly (A1) and the Fre-
quency Control Assembly (A2). The top unit con-
tains the Signal Processor Assembly (A3) and its
associated CRT display. Each unit has its own ac
power input receptacle and dc power supplies.

A1-10. INSTRUMENTS COVERED BY THE
MANUAL
Al-11. Attached to the upper and lower units of

the instrument are two identical serial number
plates, both inscribed with the same serial number.
As shown in Figure Al-2, the serial number is in
two parts. The first four digits and the letter are
the serial number prefix; the last five digits are the
suffix. The prefix is the same for all identical in-
struments; it changes only when a change is made
to the instrument. The suffix, however, is assigned
sequentially and is different for each instrument.
The contents of this manual apply to instruments
with the serial number prefix(es) listed under
SERIAL NUMBERS on the title page.

SERIAL NUMBER

7 A
PREFIX  SUFFIX

A A,
rr \ 7~ \

SER 1806A00572
PT 001 005 007 g
@

HEWLETT + PACKARD
MADE IN USA

Figure A1-2. Serial Number Plate

A-12.  Occasionally the manual will be accomp-
anied by a yellow Manual Changes supplement.
The Manual Changes supplement contains changes
that have not yet been incorporated in the manual.
A box in the upper right corner of the Manual
Changes supplement identifies the affected manual
by part number and print date. The supplement
also identifies the serial numbers or serial number
prefixes of instruments affected by it.

Al-2

Model 8505A

Al-13. The Manual Changes supplement (when
there is one) is available for updating manuals al-
ready shipped from the factory. To obtain the
latest Manual Changes supplement, contact your
nearest Hewlett-Packard office.

A1-14. SAFETY CONSIDERATIONS

A1-15. General

Al-16. This is a Safety Class I instrument. This
instrument has been designed and tested accord-
ing to International Safety Requirements for Elec-
tronic Measuring A pparatus.

A1-17. Safety Symbols

Instruction manual symbol: the ap-

A paratus will be marked with this sym-
bol when it is necessary for the user to
refer to the instruction manual in
order to protect the apparatus against
damage.

Indicates dangerous voltages.

Earth terminal (sometimes used in
manual to indicate circuit connected
to grounded chassis).

The WARNING sign denotes a

hazard. It calls attention to a
procedure, practice, or the
like, which, if not correctly per-
formed or adhered to, could
result in injury or loss of life.
Do not proceed beyond a
WARNING sign until the indi-
cated conditions are fully un-
derstood and met.

I <X

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice,
or the like, which, if not cor-
rectly performed or adhered
to, could result in damage to
or destruction of part or all of
the equipment. Do not pro-
ceed beyond a CAUTION sign
until the indicated conditions
are fully understood and met.

CAUTION
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A1-18. Operation

CAUTION

BEFORE APPLYING POWER make
sure the instrument’s TWO ac inputs
are set for the available ac line voli-
tage, that the correct fuses are instal-
led, and that all normal safety precau-
tions have been taken.

A1-19. Service

A1-20. Although the instrument has been de-
signed in accordance with international safety
standards, the information, cautions, and warn-
ings in this manual must be followed to ensure safe
operation and to keep the instrument safe. SER-
VICE AND ADJUSTMENTS SHOULD BE
PERFORMED ONLY BY QUALIFIED SER-
VICE PERSONNEL.

Al-21. Adjustment or repair of the opened in-
strument with the ac power connected s..ould be
avoided as much as possible and, when uravoida-
ble, should be performed only by a sk’ -d person
who knows the hazard involved.

A1-22. Capacitors inside the instrument may
still be charged even though the instrument has
been disconnected from its source of supply.

Al-23. Make sure only fuses of the required cur-
rent rating and type (normal blow, time delay,
etc.) are used for replacement. Fuse requirements
are indicated on the instrument’s rear panels. Do
not use repaired fuses or short-circuit fuse hol-
ders.

A1-24. Whenever it is likely that the protection
has been impaired, make the instrument inopera-
tive and secure it against any unintended opera-
tion.

WARNING

If this instrument is to be energized
through an auto-transformer (for vol-
tage reduction), make sure the com-
mon terminal is connected to the
earthed pole of the power source.

BEFORE SWITCHING ON THE IN-
STRUMENT, the protective earth ter-

General Information

minals of the instrument must be
connected to the protective conduc-
tor of the (mains) power cord. The
mains plug shall only be inserted in a
socket outlet provided with protec-
tive earth contact. The protection ac-
tion must not be negated by using an
extension cord (power cable) without
a protective grounding conductor.
Grounding one conductor of a two-
conductor outlet is not sufficient pro-
tection.

Any interruption of the protective
(grounding) conductor, inside or out-
side the instrument, or disconnection
of the protective earth terminal is
likely to make this instrument
dangerous. Intentional interruption
of the earth ground is prohibited.
Whenever it is likely that the protec-
tion has been impaired, the instru-
ment must be secured against any
unintended operation.

Servicing this instrument often re-
quires ihat you work with the
instrurment’s protective covers re-
moved and with ac power connected.
Be very careful; the energy at many
points in the instrument may, if con-
tacted, cause personal injury.

WARNING I

At the top left rear of the Signal Pro-
cessor Assembly A3, underthe top
cover, there is a two-position
NORM/BY-PASS switch. When this
switch is setto NORM, the front-panel
LINE ON/OFF switch controls the
primary power into the entire 8505A.
When it is set to BY-PASS, however,
only the lower unit (Source/Converter
and Frequency Control Assemblies)
is affected by operation of the LINE
switch, the Processor Assembly will
have power applied to it as long as the
line cord (power cable) is connected
to an ac source regardless of the pos-
ition of the LINE switch. DO NOT as-
sume there are no dangerous vol-
tages present in the Signal Processor
Assembily until you have checked the
position of the NORM/BY-PASS
switch.

Al-3
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A1-25. SPECIFICATIONS

Al1-26. In order to provide the maximum amount
of information about the usefulness and flexibility
of the 8505A, both the performance specifications
and the supplemental characteristics are listed in
Tables Al-1 and Al-2. Specifications describe the
instrument’s warranted performance over the
temperature range of 20° to 30°C. Supplemental
Characteristics are intended to provide information
useful in applying the instrument by giving typical
but non-warranted performance parameters.

A1-27. OPTIONAL 8505A EQUIPMENT
A1-28. Option 005 Phase Lock

Al1-29. Option 005 provides the capability for
phase-locking the HP 8505A to an external stable
signal source such as the HP 8660A/C Synthesized
Signal Generator or HP 8640A/B Signal Generator.
When phase-locked, the residual FM of the system
approaches that of the external signal source. This
system is useful in making very narrow band meas-
uvrements. See Chapter E for further information.
A-30. Option 007 Labeling Interface

Al1-31. Option 007 provides the capability to ob-
tain data from the 8505A to 8501A. Data ob-
tained from the 8505A includes front-panel con-
trol settings, frequency, and Channel 1 and 2
marker measurement information. The 8501 A pro-
cesses this data and displays it on the 8505A CRT
as labels and graphics. See Chapter F for further
information.

A1-32, Option 907 Front Handles Kit

Al1-33. Option 907 consists of four front handles,
two for each 8505A chassis unit, and the necessary
hardware for attaching the handles. The kit part
number is HP 5061-0089. See Figure A2-2.

A1-34. Option 908 Rack Flange Kit
Al1-35. Option 908 contains the flanges and hard-

ware required to mount the 8505A in an equip-
ment rack with 482.6 mm (19 inches) horizontal

Al-4

Model 8505A

spacing. The kit part number is HP 5061-0077. See
Figure A2-2.
A1-36. Option 909 Rack Flange/Front Handle Kit

A1-37. Option 909 consists of one Option 907
Front Handle Kit and one Option 908 Rack Flange
Kit. (See above.) The kit part number is HP 5061-
0083. See Figure A2-2.

A1-38. Option 910 Additional 8505A Manual

A1-39. Option 910 provides an additional 8505A
Operating and Service Manual.

A1-40. ACCESSORIES SUPPLIED

Al-41. Accessories supplied with 8505A are:

Table of Accessories

Accessory HP Part Number

08505-60231
10631D
10631B
8120-2231 or

Interconnect Cable
HP-IB Cable (0.5 meter)
HP-IB Cable (2 meter)
*One Y-Type AC Power
Cable

Two AC Power Cables
Two AC Power Cables
Two AC Power Cables
Two AC Power Cables

8120-1351 or
8120-1369 or
8120-1689 or
8120-0698
One Set Smith and Log 08505-60154
Chart CRT Overlays
One 8505A Operating
Instructions Sheet
One 12-Pin (Dual 6-Pin)
Extender Board
Two 30-Pin (Dual 15-Pin)

08505-90074

08505-60109

08505-60041

Extender Board

One 36-Pin (Dual 18-Pin) | 08505-60042
Extender Board

One 50-Pin (Dual 25-Pin) | 08505-60108
Extender Board

*Power cable supplied depends on configuration of ac power
receptacle at user’s location. Y-type cable connects to both
top and boitom units of 8505A.
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Table AI-1. 85054 Network Analyzer Performance Specifications (1 of 3)

SOURCE Harmonics: >25 dB below main signal at +10
dBm output level. Typically >40 dB below
FREQUENCY CHARACTERISTICS main signal at —12 dB setting of vernier.
Frequency Range: 500 kHz to 1.3 GHz in three Sub-harmonics and Spurious Signals: Below
ranges; 500 kHz to 13 MHz, 500 kHz to 130 —50 dBm at +10 dBm output level.

MHz and 500 kHz to 1.3 GHz.

Swept Frequency Accuracy: *1% of range for RECEIVER

linear sweep.
FREQUENCY RANGE

CW Frequency Accuracy: *+2 counts ¥time-base 500 kHz to 1.3 GHz.
accuracy.
INPUT CHARACTERISTICS
Frequency Stability: better than £0.01% of reading Input Channels: Three channels (R, A, and B) with
+0.01% of frequency range over 10 minutes 100 dB dynamic range.

after warm up.
Maximum Input Level (Selectable): —10 dBm or

FREQUENCY COUNTER CHARACTERISTICS —30 dBm input level.
Frequency counter measurements are made at any
one of five continuously variable marker positions Noise (10 kHz BW): —110 dBm from 10 to 1300
without interrupting the swept RF signal. MHz; —100 dBm from 2 to 10 MHz; —95 dBm
from 0.5 to 2 MHz, Typically, —120 dBm using
Accuracy: the —30 dBm input level position and 1 kHz BW,

Counter: £2 counts *time-base accuracy.
Impedance: 5082: 220 dB return loss (<1.22 SWR).
Marker Frequency: £0.002% of scan width Typically >26 dB return loss (<1.11 SWR).
tcounter accuracy.
MAGNITUDE CHARACTERISTICS

Time Base Accuracy: 5 ppm *1 ppm/°C £3 Frequency Response:
ppm/90 days Absolute (A, B, R}): £1.5 dB,
+2,0dB T T T T T T T T T T
OUTPUT CHARACTERISTICS ”'MTWF\HW T e
0.0 ‘ t '[ Tvpic‘aIHT‘L**H‘ = ‘_‘_‘l o
Power: -1.0dB 41+ | L; B e A e
Range; +10 dBm to —72 dBm. ~2.0dB Ly S R [ E—T
Frequency (MHz)
Accuracy: Ratio (A/R, B/R): £0.3 dB from 0.5 MHz to
Attenuator: £1.5 dB over 70 dB range. 1.3 GHz.
+0.4dB TTTT T T T T T T T L S S S
. . 0.2d8B . i L3 ] NN 1£¥1 yuill
Vernier: £1 dB * °'°Hj‘\gﬂ+ il i AN B {T l/
H o ; — cal T SN N
Levelling: 0.5 dB from 500 kHz to 1.3 —ozasflitm— LR AT ST
GHZ —O,4dBJ‘“1‘.0 1 JJ'H“JJO ) iJl||J180 | )| llJJilléloo
Frequency (MHz)
Impedance: 50Q; 216 dB return loss at —10 dBm Dynamic Accuracy:
output level (<1.38 SWR). +0.01 dB/dB from —20 to —40 dBm.

+0.2 dB from —10 to —50 dBm.

Spectral Purity" +0.5 dB from —-50 to —70 dBm.
Residual FM: +1.0dB from —70 to —90 dBm.
*+2.0dB from —90 to —100 dBm,
Frequency +4.0dB from —100to —-110 dBm.

Range (MHz) | 0.5to 13| 0.5 to 130 | 0.5 to 1300

+4.0 ‘ T ‘ , v
Residual FM 5 .30 J ] l o 7{
{Hz rms) 20 Hz 200 Hz 2 kHz !; ) |
Measurement | 20 Hz — | 20Hz— | 20 Hz — g2
Bandwidth 1 kHz 1 kHz 10 kHz gqo

_10 —30 50 70 90 110
Input Level in dBm
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Table AI-1. 85054 Network Analyzer Performance Specifications (2 of 3)

Uncertainity (deg)

Crosstalk Error Limits: (>>100 dB isolation between

inputs.)
1 [ S B
— = ‘ S — 10°
:g - [-10 dBm on An’vr(i)'lrhier Ir“\upu{]rw‘i g
§ 0.10B=——t— s
E 3
£ .01 dBl-— g
g -
0.001 dB - —
-10 =30 ~50 ~70 —90 —110
Measurement Channel Input Level in dBm
Reference Offset:
Range: £199.9 dB.
Accuracy: £0.03 dB +0.003 dB/dB of offset.
Resolution:
Marker Measurement: 0.01 dB over any <10
dB range; 0.1 dB for 2210 dB range.
CRT Display: 0.1 dB to 20 dB/division in 1,
2, S sequence.
PHASE CHARACTERISTICS
Frequency Response: +3° from 500 kHz to
750 MHz. #5° from 750 MHz to 1.3 GHz.
JhpNan s}l e 31 SR I D OS SR N G RRA i
o = SR
_;)'3%}»” - . LLHM»f 4+ [ e Bl -
NIRRT e e
-6.0 1.0 100 1000

Q0
Frequency (MHz)
Range: +180°.

Accuracy: *0.01°%/degree for +170°
+0.01°/degree +0.5° for +180°

Dynamic Accuracy (in 10 kHz Bandwidth):
+0.02°/dB from —20 to —40 dBm.
+0.5° from —10 to —50 dBm.

*+1° from —50 to —70 dBm.
+3° from —~70 to —90 dBm,

0
Input Level in dBm

Crosstalk: See amplitude crosstalk specifications.

Reference Offset:
Range: £1700 degrees.

Accuracy: +0.3° +0.5% of offset.

Resolution:
Marker Measurement: 0.1° over <100° range
and 1° for 2100° range.

CRT Display: 1° to 180° per division in 8 steps.

POLAR CHARACTERISTICS
Frequency Response, Dynamic Response, Reference
Offset and Marker Measurement specifications are
the same as magnitude and phase characteristics.

CRT Display Accuracy: Actual value is within less
than a 3 mm circle of the displayed value.

Tracking Between dB Offset Controls and Polar Full
switch positions: <0.2 dB.

CRT Display Resolution: Magnitude graticules at

20% of full scale spacing; phase graticules at
10° increments around unit circle.

DELAY CHARACTERISTICS
Frequency Response: =1 ns from 500 kHz to 1.3 GHz
Delay Accuracy?: 3% of reading +3 units.
(Units = 1 nsec for 0.5 to 1300 MHz range, 10
nsec for 0.5 to 130 MHz range, and 100 nsec for
0.5 to 13 MHz range.)

Range, Resolution and Aper’ture2

Frequency
Range (MHz) 0.5 to 13 | 0.5 to 130 0.5 to 1300
Range ) Oto80us|O0Oto8us |0to800ns
Resolution
CRT: 100 ns 10 ns I ns
Marker: 100 ns 10 ns 1 ns
Marker over
limited Range: 10 ns I ns 0.1 ns
(<1 us) (<100 ns), (<10 ns)
Aperture’ 7 kHz 20 kHz | 200 kHz

Reference Offset:
Range: £1999 units,

Accuracy: £0.3 units +0.3% of offset.
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Table Al-1. 8505A Network Analyzer Performance Specifications (3 of 3)

ELECTRICAL LENGTH/REF. PLANE EXTEN- Accuracy: 3% of reading 1% of range.
SION CHARACTERISTICS

Calibrated Electrical Length: Resolution: 10°
Range and Resolution:?

Frequency Vernier Range: Continuously variable over >10°
Range (MHz) 0.5to 13| 0.5 to 130| 0.5 to 1300 range.

x1 +19.9 m +1.99 m £19.9 cm o
Accuracy: *3% of reading £10" /scan.

Range
x10| *100m 10 m I m
x1 10 cm lcm 0.1 cm
Resolution Phase Compensation Linearity: < #0.2% of
x10 Im 10 cm 1 cm phase slope inserted.

Dimensions: 426 mm wide, 279 mm high, 553 mm

+3 Units may be calibrated out, deep (16-3/4 in. x 11 in. x 21-3/4 in.).

Typical measurement Aperture using linear FM .

modulation technique. Weight:

Vernier provides continuous adjustment of Net, 36 kg (86 1b)
electrical length. Shipping, 48 kg (106 1b)

Table A1-2. Supplemental Characteristics (1 of 2)

SOURCE Typical CW Noise (SSB in 1 Hz BW):
Swept Frequency Resolution: (Verniers provide con-
tinuous frequency adjustment.) Frequency
Range (MHz) 0.5t0 13| 0.5 to 130| 0.5 to 1300
Frequency
Range (MHz) 0.5 to 13 | 0.5 to 130| 0.5 to 1300 dB below
carrier 70 85 100
Start/Stop 10 kHz 100 kHz 1 MHz
Frequency offset
cw 10 kHz 100 kHz 1 MHz from carrier 1 kHz 10 kHz 150 kHz
*AF 1 kHz 10 kHz 100 kHz
cw 100 Hz 1 kHz - 10kHz SOURCE

General Characteristics:

Frequency Counter Resolution: (Least Significant Sweep Modes: Linear Full, Log Full, Start/Stop 1,

digit) Start/Stop 2, Alternate, CW *AF, and CW.
Frequency Sweep Times: 10 ms to 100 seconds in decade ranges
Range (MHz) 0.5t0 13 | 0.5 t0 130| 0.5 to 1300 with vernier adjustment or manual sweep using
vernier.

10 ms
Sweep Time 10 kHz 100 kHz 1 MHz

Trigger Modes: Auto, line sync., single scan or exter-
100 ms nal sync. up to 50 kHz rate with 22 Vpp and 21
Sweep Time 1 kHz 10kHz | 100 kHz us trigger signal.
>1 second
Sweep Time 100 Hz 1 kHz 10 kHz RF Output Connector: Type N Female.
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Table A1-2. Supplemental Characteristics (2 of 2)

RECEIVER

Input Damage Level: +20 dBm or 2250 Vdc.

Full Scale Polar Magnitude Range: 1 t0 0.01 ina 1,
0.5, 0.2 sequence,

Electrical Length Linearity: A¢ =0.5% x 1.2f
(MHz) x 1 (meters)

Linear Phase Substitution (degrees/scan):
Range: +1700° per scan with 0° offset.

*1.4 km or 4.7 usec
scan width (MHz) scan width (MHz)

Magnitude Offset
Typical Maximum Offset between —10 and —30
dBm Input Level Position: 0.2 dB
(excluding dynamic accuracy).

Typical Maximum Offset between 10 kHz and
1 kHz BW Positions: £0.2 dB
(exluding dynamic accuracy).

Phase Offset
Typical Maximum Offset between —10V and
—30 dBm Input Level Position: <+2.0°
(excluding dynamic accuracy).

Typical Maximum Offset between 10 kHz and
1 kHz BW Position: <* 5°
(excluding dynamic accuracy).

General Characteristics:
RF Input Connectors: Type N Female.

CRT Reference Position: Reference lines for
Channel 1, Channel 2, and beam center (in
Polar) may be independently set to any
position on the CRT Display.

General Characteristics {Cont’d)

Display Bandwidth: Selectable IF bandwidths of
10 kHz and 1 kHz. A video filter position is also
provided.

CRT Background lllumination: Illumination control
provided for CRT photography.

CRT Overlays: Smith Charts (3.16, 1, 0.5, 0.2, 0.1
full scale), Log Charts (10 MHz, 100 MHz and
1000 MHz). HP Part No. 08505-60154.

CRT Camera Adaptor: Hewlett-Packard 197A
Option 006 camera is a direct fit. Camera bezel
adaptor model 10375 A is required to convert
the standard 197 A camera to fit the 8505A
display.

Auxiliary Outputs:

Channel 1 and 2 Outputs: 0.25 V/display division
with 2 k§2 source impedance.

Sweep Output: 0.25 V/display division with 2
k2 source impedance.

Pen Lift: DC coupled, 200 mA current sink.

Power Requirements: 100, 120, 220, or 240 Vac +5%
—10%, 50 to 60 Hz, approximately 275 watts.
(Total for Signal Processor and Source/Converter-
Frequency Control units.)

A1-42. TEST SETS AND ACCESSORIES
AVAILABLE

Al1-43. Test sets and accessories available for
use with the 8505A are listed with their specifi-
cations in Table A1-3.

Al-8

A1-44, RECOMMENDED TEST EQUIPMENT

Al1-45. Equipment recommended for testing and
troubleshooting the 8505A Network Analyzer is
listed in Table Al-4. Other equipment may be
substituted for the equipment listed, providing it
meets or exceeds the critical specifications indi-
cated in the table.
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Table Al-3. Test Sets and Accessories (1 of 7)

8502A
50 2 TRANSMISSION/REFLECTION TEST SET

85028
75 2 TRANSMISSION/REFLECTION TEST SET!

r--r————F~"~>T"—">7 77 ~—™ M
1 |
| |
RF | ~5ds 12 dB Pad —:9 Reference
Input ! I~_19 dB
| |
| Directi
ctional
|
0.d8, 070 a8 Bridge | |\
| Step |- > Test
I -6 dB| Attenuator —% 1 13a8 @
| : 0 dB Atten.
: 6 dB | Setting
| Coupling |
| | Reflection
' |
|
S R d

DC Bias
8502A RF Schematic

Frequency Range: 500 kHz to 1.3 GHz.
Impedance: 8502A, 50 2; 8502B, 75 £2.

Directivity: = 40 dB.
Frequency Response’: .
Transmission: <*0.8 dB Magnitude and <<*8 Phase.

Reflection: <*1.5 dB Magnitude and <*15° Phase
from 0.5 to 1300 MHz; <*10° Phase from 2 to
1300 MHz.

Port Match:
Test Port: >26 dB Return Loss from 2 to 1300
MHz (<1.12 SWR) =20 dB Return Loss from
0.5 to 2 MHz (1.22 SWR).

Test Port Open/Short Ratio: £0.75 dB Magnitude and
+6° Phase from 2 to 1000 MHz; +0.9 dB Magnitude
and +7° Phase from 1000 to 1300 MHz; *1.25 dB
Magnitude and +10° Phase from 0.5 to 2 MHz.

Reference and Reflection Port?: =25 dB Return Loss
from 2 to 1000 MHz (<1.12 SWR); 223 dB Return
Loss 0.5 to 1300 MHz (<1.15 SWR).

Input Port® :>>23 dB Return Loss (<1.15 SWR).

Insertion Loss:
Input to Test Port: 13 dB.

Input to Reference Port: 19 dB.
Input to Reflection Port: 19 dB.
Maximum Operating Level: <+20 dBm.

Damage Level: >1 watt CW.

RF Attenuator Range: 0 to 70 dB in 10-dB steps.

DC Bias Input Range: +30 V dc, #200 mA, some
degradation of RF specification 0.5 to 100 MHz;
500 mA maximum.

RF Connectors: 8502A, 50 2 Type N Female; 8502B
Test Port 75 €2 Type N Female, all other RF connec-
tors 50 {2 Type N Female,

DC Bias Input Connector: BNC Female.

Includes: 8502B includes a 50 2 to 75 § minimum
loss pad (11852A).

Recommended Accessory: 11851A Cable Kit:
11853A 50 £2 N Accessory Kit for 8502A.
11855A 75 N Accessory Kit for 8502B.

Dimensions: 101 mm wide, 61.5 mm high, 204 mm deep
(7% in. x 2-7/16 in, x 8 in,).

Weight:
Net, 1.7 kg (3-3/4 1b).
Shipping, 3.1 kg (7 1b).

! Tentative specification for 8502B.
2 +degrees specified as deviation from linear phase.
3 Other ports terminated in their characteristic impedance.

11851A
RF CABLE KIT

Function: Provides the necessary RF interconnections
and RF shielding required for 8505A Network Ana-
lyzer measurements when using the 8502A, 8502B
Transmission Reflection Test Sets or the 11850A,
11850B Power Splitters.

Kit Includes: Three 61 cm (24 in.) 50 €2 cables, phase
matched to 4° at 1.3 GHz and one 86 cm (34 in.).

Connectors: 50 Q2 Type N Male.

Weight: Net 0.91 kg (2 1b). Shipping, 1.36 kg (3 1b).
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Table Al-3. Test Sets and Accessories (2 0f 7)

11850A
50 (2 POWER SPLITTER

11850B
75 2 POWER SPLITTER
~-95 dB
-0 ~-9.5 dB
11850A RF Schematic ~-9.5 dB

Frequency Range: 500 kHz to 1.3 GHz.

Frequency Response (Absolute): Input to Output
<#0.2 dF.

Nominal Insertion Loss: 9.54 dB for 11850A; 7.78
dB for 11850B.

Impedance: 11850A,50 2; 11850B, 75 Q.

Tracking Between Any Two Output Ports: <0.1
dB Magnitude and <1.5° Phase.

Port Match:
Output Ports: 32 dB Return Loss (<1.05 SWR).

Input Port: 20 dB Return Loss (1.2 SWR).

Maximum Operating Level: <+20 dBm input.

Burn-out Level: 2>1 watt CW.

RF Connectors: 11850A, 50 Q Type N Female; 11850B
Test Ports (3) 75 2 Type N Female, RF input 50
Type N Female.

Recommended Accessory: 11851A Cable Kit.

Includes: 11850B includes three 50 £ to 75 £ minimum
loss pads (11852A).

Dimensions: 67 mm wide, 46 mm high, 67 mm deep
(2-5/8 in. x 1-7/8 in. x 2-5/8 in.).

Weight: Net, 1.8 kg (4 1b).
Shipping, 3.1 kg (7 1b)

! Tentative specification for 11850B.,

11600B/11602B
TRANSISTOR
FIXTURES

Function: These units allow RF measurements to be
made on leaded transistors. Either fixture pro-
vides common emitter, base, and collector for bi-
polars, and common source, gate, and drain for
FET’s. Other devices also fit the fixtures (tunnel
diodes, diodes, etc.).

Transistor Base Patterns:

Model 11600B: Accepts TO-18/TO-72 packages.
Will also accept any 3 or 4 lead packages with
leads that lie on a 0.1-inch circle and whose
diameters are 0.016 to 0.019 inch.

Model 11602B: Accepts TO-5/TO-12 packages.
Will also accept any 3 or 4 lead package with
leads that lie on a 0.2-inch circle and whose
diameters are 0.016 to 0.019 inch.

Calibration References: Included for calibration of
the transistor fixtures are two calibration
references; a short circuit termination and a 50 2
through-section.

Lead Lengths: Up to 1.5 inches long.
Frequency Ranges: DC to 2 GHz.
Impedance: 50 £2 nominal.

Return Loss: >26 dB, 100 MHz to 1.0 GHz; >21 dB
from 1 to 2 GHz.

Connectors: Hybrid APC-7 precision connections.
Option 001: Type N Female connectors.

Recommended Accessory: The 11858A Rigid RF cable
Interconnect Adapter is recommended for measure-

ments using the 8503 A S-parameter Test Set.

Option 003: Includes 11858A Rigid Interconnect
Adapter for use with 8503A.

Maximum Power: 10W including RF signals.

Weight:
Net, 1.1 kg (2-3/8 1b).
Shipping, 1.8 kg (4 1b).

Dimensions:
44 mm wide, 152 mm high, 229 mm deep
(1-3/4 in. x 6 in. x 9 in.).

Al-10
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Table AlI-3. Test Sets and Accessories (3 of 7)

8503A
50 (2 S-PARAMETER TEST SET

8503B
7582 S-PARAMETER TEST SET

6 dB
Coupling

__

Directional

|
|
|
I
|
|
Bridge |
I
|
|
|
|

Directional
Bridge

—

Y 6dB
Coupling

DC Bias B
8503A RF Schematic

Frequency Range: 500 kHz to 1.3 GHz.
Impedance: 50 £2.

Directivity: =40 dB.

Frequency Response:
Transmission' ($21, $12): +1 dB, +12° from 0.5
to 1300 MHz.
Reflection' (S11, $22): +2 dB, +20° from 0.5 to
1300 MHz, £15° from 2 to 1300 MHz.

Port Match?:

8503A, Test Port 1 and 2: =28 dB Return Loss
from 2 to 1000 MHz; >26 dB Return Loss from
1000 to 1300 MHz (<I1.11 SWR); >20 dB
Return Loss from 0.5 to 2 MHz (<1.22 SWR).

8503B, Test Port 1 and 2: =24 dB Return Loss
from 2 to 1300 MHz; =18 dB Return Loss
from 0.5 to 2 MHz.

8503A, Test Port 1 and 2 Open/Short Ratio: <*0.75
dB Magnitude and +6° from 2 to 1000 MHz:
<0.9 dB Magnitude and £7.5° from 1000 MHz
to 1300 MHz; +1.25 dB Magnitude, +10° Phase
from 0.5 to 2 MHz

8503B, Test Port 1 and 2 Open/Short Ratio: <+(0.9 dB
Magnitude and +7.5° from 2 to 1300 MHz;
<#1.25 dB Magnitude and 10" from 0.5 to 2 MHz.

Reference and Return Ports: 23 dB Return Loss
from 2 to 1000 MHz (<1.15 SWR); >20 dB
Return Loss from 0.5 to 2 MHz and 1000 to 1300
MHz (<1.22 SWR).

RF Input Port: >20 dB Return Loss from 0.5 to 1300
MHz (<1.22 SWR).

Tracking Between Reference and Test Port 1 and 2:
Transmission' (S21, $12):<+0.5 dB Magnitude and
<+4°Phase.

Reflection' (S11, $22): <+0.75 dB Magnitude and
<+6° Phase.

RF Input to Test Port 1 or 2: <*1.5 dB.

Insertion Loss:
Input to Port 1 and 2:
13 dB Nominal

Input to Port A, B, or R:
19 dB Nominal

Maximum Operating Level: +20 dBm
Damage Level: 1 watt CW

Connectors:
Test Ports: APC-7.

All Other RF Ports: 50 Q Type N Female.

DC Bias Inputs: BNC Female.

DC Bias Input Range: #30 Vdc, #200 mA, some deg-
radation of RF specifications 0.5 to 100 MHz;
500 mA maximum.

Includes: Four 19 ¢m (7% in.) cables with Type N Male
connectors for connection to 8505A.

Recommended Accessory: 11857 A Test Port Extension
Cables.

Power: Selection of 100, 120, 220, or 240V +5%—10%,
50 or 60 Hz., approximately 10 watts.

Dimensions: 432 mm wide, 90 mm high, 495 mm deep
(17 in. x 3% in. x 19% in.).

Weight: Net, 9.1 kg (20 1b). Shipping, 11.3 kg (25 Ib).

'+Degrees, specified as deviation from Linear Phase.
% Effective Port match for ratio measurement.

Al-11
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Table Al-3. Test Sets and Accessories (4 of 7)

11857A/B/C?
TEST PORT EXTENSION CABLES

111857A is 50 ohm cable with APC-7 connectors.

Function: Two precision cables extend the 8503A test
ports for convenient measurement of devices having
any two—port geometry.

Kit Includes: Two 61 cm (24 in.) cables, phase
matched to 2" at 1.3 GHz

Connectors: APC-7.
Weight:

Net, 0.91 kg (2 1b).
Shipping, 1.36 kg (3 1b).

11857B is 75 ohm cable with Type-N 75 ohm male connectors on one end and Type-N 75 ohm female connectors on the other end.
11857C is 75 ohm cable with Type-N 75 ohm male connectors on one end and GR-900 75 ohm connectors on the other end.

N

. 11608A
\«—// TRANSISTOR FIXTURE

Function: Provides the capability of completely
characterizing stripline transistors in either the
TO-51 or HPAC-200 package styles. For special
package styles, a through-line microstrip and
bolt-in grounding structure machinable by
customer is available.

Frequency Range: DC to 12.4 GHz.
Impedance: 50 {2 nominal.

Return Loss: >26 dB dc to 4 GHz; >23 dB 4.0 to
8.0 GHz;>19 dB to 12.4 GHz.

Microstrip Material: 0.031 in. polyphenylene oxide
(P.P.0.); 0.080 in. wide 50 2 stripline.

Package Styles:
Option 001: Through-line microstrip (P.P.O. plastic)
and bolt-in grounding structure machinable by
customer for special package styles.

Option 002: TO-51 (0.250 in. dia.).

Option 003: HPAC-200 (0.205 in. dia.).
Calibration References: Options 002 and 003 are sup-

plied with two calibration references; a short circuit

termination and a 50 §2 through-section.

Connectors: APC-7 Hybrid connectors. Mates with 8503 A
and 8746B S-parameter Test Units. Option 100: Type
N Female connectors.

Maximum Power: 10 W including RF signals.

Weight: Net, 0.9 kg (2 Ib).
Shipping, 1.4 kg (3 1b).

Dimensions: 143 mm wide, 25 mm high, 89 mm deep
(5-5/8 in. x 1 in. x 3% in.).

1121A
AC PROBE

Function: For making signal measurements without
disturbing circuitry and for measuring voltage
transfer functions in impedance systems radically
different from 50 §2. Furnished with 10:1 and
100:1 divider and BNC adapter.

Bandwidth (3 dB): 1 kHz to >500 MHz.
Gain: 0 dB *1 dB.

Frequency Response: 1 kHz to 100 MHz, 0.5 dB,
+2°,

Input Impedance: 100 k§2, shunt capacitance 3 pF at 100
MHz. With 10:1 or 100:1 divider, 1 M2 shunt capaci-
tance 1 pF at 100 MHz.

Output Impedance: 50 {2 nominal.

Maximum Input: 300 mV rms, £100 V dc.
With 10:1 divider, 3 V rms, £350 V dc.
With 100:1 divider, 30 V rms, £350 V dc.

Power: Supplied by 8505A through PROBE PWR jacks.
Warning: The output of the 1121A is direct coupled
and has an output voltage of approximately —2 to —4
V. The output must not be dc coupled or the probe
may be permanently damaged. If using the 1121A with
instruments other than the 8505A, or if an attenuator
pad is to be used at the probe output, be sure a block-
ing capacitor is provided. Model 10240B or equivalent
can be used.

Weight: Net, 0.7 kg (1.5 1b). Shipping 1.2 kg (2.5 1b).

Al-12
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General Information

Table AI-3. Test Sets and Accessories (5 of 7)

11852A
50 €2 to 75 {2 Minimum Loss Pad

Function: A low SWR impedance conversion is re-
quired for accurate transmission measurements of
75 €2 devices using the 8505A Receiver (50 ).
The Minimum Loss Pad provides a matched impe-
dance in both directions, 50 £2 to the 8505A and
75 €2 to the device under test.

Frequency Range: DC to 1.3 GHz.
Insertion Loss: 5.7 dB
Return Loss: =230 dB ( <X1.06 SWR).
Maximum Input Power: 250 mW (+24 dBm).
Connectors: 502 Type N Female to 75 £2 Type N Female
Dimensions: Diameter 14 mm, length 70 mm
(9/16 in, x 2-3/4 in.).
Weight: Net 0.11 kg (4 oz). Shipping, 0.26 kg (9 oz).

11853A
50 {2 Type N Accessory Kit

Function: The 11853A furnishes the RF components
generally required when using the 8502A, 11850A,
and 8503 A (8503 A requires 85032A also) when
measuring devices having S0 {2 Type N connectors.
The characteristics of the components in this kit
insure high quality RF measurements for those
devices having 50 £2 Type N connectors,

Kit Includes:
Qty. Description
1 Type N Female short circuit
1 Type N Male short circuit
2 Type N Male Barrel
2 Type N Female Barrel
1 Storage Case

Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10in. x 2% in. x 7% in.).
Weight: Net 0,91 kg (2 Ib). Shipping, 1.36 kg (3 Ib).

11855A
75 ) Type N Accessory Kit

Function: Provides the RF connecting hardware gen-
erally required for 75 2 Type N component
measurements using the 8502B Reflection/
Transmission Test Set.

Kit Includes:
Qty. Description
2 75 €2 Type N Male barrel.
2 75 €2 Type N Female barrel,
1 75 £2 Type N Male short circuit
1 75 2 Type N Female short circuit
1 Storage Case

Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10 in. x 2% in. x 7% in.).
Weight: Net 0.91 kg (2 1b). Shipping, 1.36 kg (3 1b).

11854A
50 {2 BNC Accessory Kit

Function: The 11854A furnishes the RF components
generally required when using the 8502A, 11850A,
and 8503A (8503A requires the 85032A also) when
measuring devices having 50 £2 BNC connectors, The
charactéristics of the components in this kit insure
high quality RF measurements for those devices
having 50 2 BNC connectors.

Kit Includes:

Qty. Description

Type N Male to BNC Female adapter

Type N Male to BNC Male adapter

Type N Female to BNC Male adapter

Type N Female to BNC Female adapter

BNC Male short circuit

Storage Case

Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10 in. x 2% in. x 7% in.). _

Weight: Net 1.13 kg(2':1b). Shipping, 1.59 kg (3%21b).

—_— N B NIt

11856A
7552 BNC Accessory Kit

Function: Provides the BNC connecting hardware required
for test setups using the HP 8502B Transmission /Reflec
tion Test Set, the HP 8 503B S—Parameter Test Set, or
the HP 118508 Power Splitter (75-ohm) to make
measurements on devices with 7582 BNC connectors.

Kit Includes:
Qty Description
2 7552 Type N Male to BNC Female adapter
2 7552 Type N Male to BNC Male adapter
2 7582 Type N Female to BNC Male adapter
2 7582 Type N Female to BNC Female adapter
1 7582 BNC Male short circuit
1 BNC Male 75%2 termination
1 Storage Case

Dimensions: 168 mm wide, 114 mm deep, 51 mm high
(6-5/8in.x 4-1/2in. x 2in.)
Weight: Net: 0.91 kg (2 1b). Shipping: 1.36 kg (3 1b).

11858A
Rigid Interconnect Adapter

Function: Provides a rigid RF cable interconnection
(horizontal to vertical test port orientation) between
the 8503 A S-parameter Test Set and the 11600B/
11602B Transistor Fixtures and 11604A Universal
Extension (11604 A information provided in 8410S
data sheet).

Connectors: APC-7

Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10 in. x 2% in. x 7% in.).

Weight: Net 0.91 kg (21b). Shipping 1.36 kg (3 Ib).

Al-13
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Table Al-3. Test Sets and Accessories (6 of 7)

85010A/B
8507A/B—8501A Application PAC

Function: Provides a cassette program that supplements
the 85030A/B Application PAC. It provides faster
data transfer and incorporates the normalization and
averaging features of the 8501A.

Includes: Cassette and Operating/Programming kianual.

85030A
8507A/9830A Application PAC

85030B
8507B/9825A Application PAC

acy Enhancement Program (AIM-30 or AIM-25) im-
proves measurement accuracy by removing mismatch,
directivity and frequency tracking errors for both
one-and two-port devices. The Verification Program
operationally checks calculator/network analyzer
interfaces. The Basic Measurements Program makes
the features of Learn Mode and data printing,
plotting (with 9862A Plotter), and normalization
available to the non-programmer.

Includes:  Cassettes and Operating/Programmers
Manual

Weight: Net 0.91 kg (2 1b). Shipping 1.36 kg (3 Ib).

85032A
50 {2 Type N Calibration Kit
Function: This kit is recommended for use with the
8503 A S-parameter Test Set or 8507 A Automatic
Network Analyzer for measurement of devices
having Type N RF connectors.

Kit Includes:
Qty. Description
2 APC-7 to Type N Female adapter
2 APC-7 to Type N Male adapter
1 50  Type N Female termination with
<1.005 SWR at 2 GHz
1 50 £ Type N Male termination with
<1.005 SWR at 2 GHz
1 Type N Female short circuit
1 Type N Male short circuit
1 Storage Case

Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10 in, x 2% in. x 7% in.).

Weight: Net 1.13 kg (2% Ib). Shipping 1.59 kg (3% 1b).

Function: Provides three cassette programs. The Accur-

85031A
Verification and APC-7 Calibration Kit

Function: This kit is furnished with the 8507A Auto-
matic Network Analyzer and is used for verification
of measurement system performance. 3 dB and 50
dB Pads are included for use with the 8507A’s
verification program which functionally checks all
parts of the 8507 A system. Test data on the pads
is also provided.

Kit Includes:
Qty. Description

1 APC-7 50 §2 Termination
<1.005 SWR at 2 GHz
APC-7 Short Circuit
APC-7 3 dB Pad with Test Data
APC-7 50 dB Pad with Test Data
Storage Case

—_ =

Dimensions: 254 mm wide, 64.0 mm high, 19 mm
deep (101in. x 2% in. x 7%21n.).

Weight: Net 0.91 kg (2 1b). Shipping, 1.36 kg (3 Ib).

85033A
SMA Calibration Kit

Function: This kit is recommended for use with the
8503A S-parameter Test Set or 8507A Automatic
Network Analyzer for measurement of devices
having SMA RF connectors.

Kit Includes:

Qty. Description

APC-7 to SMA Male adapter

APC-7 to SMA Female adapter

50 £2 SMA Female termination

50 2 SMA Male termination

SMA Female short circuit

SMA Male short circuit

Storage Case

Dimensions: 254 mm wide, 64 mm high, 191 mm deep
(10 in. x 2% in. x 7% in.).

Weight: Net 1.13 kg (2% 1b). Shipping, 1,59 kg (3% 1b).

—_— e R R

85036A
7582 Type N Calibration Kit

Function: This calibration kit contains 7582 Type N con-
nector adapters, short circuits, and terminations. This
hardware is required for making error— corrected meas
urements in accuracy enhancement program (AIM) test
setups that use equipment with 7582 Type N connectors.

Kit Includes:

Oty Description

750 Type N Male to Type N Male adapter

75 Type N Female to Type N Female adapter

7582 Type N Male short circuit

75€2 Type N Female short circuit

Type N Male 752 termination

Type N Femnale 752 termination

1 Storage Case

Dimensions: 168 mm wide, 114 mm deep, S1 mm high
(6—-5/8in. x 4-1/2 in. x 2 in.).

Weight: Net: 0.91 kg (2 1b). Shipping: 1.36 kg (3 Ib).

— e et
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Table Al-3.

General Information

Test Sets and Accessories (7 of 7)

8505A TEST SET AND ACCESSORY RECOMMENDATIONS

B | Can be ordered as 11600B/11602B Option 003

ol Three 50 to 75 © Minimum Loss Pads provided with 11852A. one Minimum Loss Pad provided with 8502B.

TRANSISTOR

S-PARAMETERS
TO-18/T0-72
TO-5/TO-12
TO-51
HPAC-200

8505A

Network Analyzer

8502A

50  Transmission/
Reflection Test Set

S-PARAMETERS
APC-7 (50 )
Type N (50 Q)
BNC (50 2)

TRANSMISSION/ | TRANSMISSION
REFLECTION MEASUREMENTS
MEASUREMENTS |Only
Type N (50 Q) Type N (50 Q)
BNC (50 ©) BNC (50 ©2)
Type N (75 ) Type N(75 Q)

8502B

75 Q Transmission/
Reflection Test Set

11850A

50 © Power Splitter

11850B

75 © Power Splitter

8503A

50 © S-Parameter

Test Set

11600B

Transistor Fixture

11602B

Transistor Fixture

11608 A Option 002
Stripline Transistor

Fixture

11608A Option 003
Stripline Transistor

Fixture

11851A

RF Cable Kit

11852A

50Qto75Q
Minimum Loss Pad

11853A

50 Q Type N
Accessory Kit

11854A

S0 £ BNC
Accessory Kit

11855A

75 Q Type N
Accessory Kit

11857A

Test Port Extension

Cables

11858A

Rigid Interconnect

Adapter

85032A

50 Q Type N
Calibration Kit

Scans by ArtekMedia © 2006
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Table Al-4. Recommended Test Equipment (1 of 3)

Model 8505A

Instrument Recommended Critical Specifications Use*
Model
Electronic Counter HP 5340A Freq Range: 400 kHz to 5.52 GHz P AT
Accuracy: *1 count
Sensitivity: —5 dBm
Power Meter and HP 435A/8482A/ Freq Range: 500 kHz to 1300 MHz PA,T
Sensor 8484A or Power Range: +20 to —60 dBm
fP asA/BaB2A/ Accuracy: +0.5 dB at 1300 MHz
Spectrum Analyzer HP 141T/8552B/ Freq Range: 500 kHz to 5.5 GHz PAT
8553B/8555A Impedance: 50 ohms
Dynamic Range: 60 dB
Frequency identification capability
Oscilloscope HP 180C/1801A/ Vertical Bandwidth: 20 MHz minimum AT
1820A/1804A Vertical Sensitivity: 5 mV/Div
Horizontal Sweep Rate: 1 us/Div
Channels: 4 (with 1804A plug-in)
Digital Voltmeter, HP 3490A AC Range: 0 to 300V, 50 to 400 Hz AT
AC/DC DC Range: 0 to 200V
Accuracy: 5%
Resolution: to 5 digits
Function HP 3312A Output: +1V p-p square wave, 10 kHz and 100 kHz A
Generator Adjustable DC offset.
Spectrum Analyzer HP 8568A* Freq. Range: to 1300 mHz P
Residual FM: < 3 Hz peak-to-peak
AM-FM Signal HP 8640A/B* Frequency: 5 — 500 MHz P
Generator Residual FM: <5 Hz
Frequency Meter HP 5210A* Must have internal 12 kHz filter P
RMS Voltmeter HP 3400A* True RMS Response: 1 mV-1V, 10 Hz to 10 MHz P
Double Balanced HP 10514A% Frequency Range: 7 MHZ to 500 MHz P
Mixer
40 dB Low Noise HP 08640-60506* Input/Output Impedance: 50 ohms P
Amplifier Low Frequency Response: 20 +4 Hz
Noise: <3 dB
10 kHz Low-Pass HP 08505-60155* Impedance: 50 ohms P
Filter Type: 5-pole Butterworth
1 kHz Low-Pass HP 08505-60156* Impedance: 50 ohms P
Filter Type: S-pole Butterworth

*If a Model HP 8568A Spectrum Analyzer is not available to make Spectral Purity tests, an alternate procedure may be
used using an 8640A/B, 5210A, etc.

Al-l16
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Table A1-4. Recommended Test Equipment (2 of 3)

General Information

Scans by ArtekMedia © 2006

Recommended Instrument Critical Specifications Use*
Model
3-Way Power HP 11850A Impedance: 50 ohms PAT
Splitter ’ Freq Range: 500 kHz to 1.3 GHz
Connectors: Type N, female
Freq Response: Input to output <+(.2 dB
50-Ohm Trans- HP 8502A No substitution P,T
mission/Reflection
Test Set
Matched Type N HP 11851A 50-ohm double-shielded coaxial cables 61 ¢m (24 inches) PAT
Coaxial Cables long, phase matched to 2° at 1300 MHz
(3 required)
50-Ohm Termina- HP 909A Freq Range: 500 kHz to 1.3 GHz PA
tion (3 required) Option 012 Impedance: 50 ohms
Connector: Type N, male
SWR: <14
10 dB Attenuator HP 8491B Attenuation: 10 dB +0.5 dB P, T
SWR: <1.3
50-Ohm Feed- HP 10100C Connector: BNC P
through
Termination
Type N Female HP 11511A P
Short
BNC to Type N HP 1250-0780 Impedance: 50 ohms P
Adapter
(2 required)
12-Pin (Dual 6 -Pin) HP 08505-60109 AT
Extender Board
Calibrated H89-355D Attenuation: 0 to 120 dB in 10 dB steps
Step Attenuator Standards lab calibrated at 20 MHz
Connectors: BNC
AC Probe HP 1121A No substitution A
Coaxial Step HP 8496A Attenuation: 0 to 110 dB in 10 dB increments P,A
Attenuator SWR: 1.5
Connectors: Type N, male
Al-17
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Table A1-4. Recommended Test Equipment (3 of 3)

Recommended
Instrument " Model Critical Specifications Use*

30-Pin (Dual 15- HP 08505-60041 AT
Pin) Extender
Board (2 required)

36-Pin (Dual 18-Pin) | HP 08505-60042 AT
Extender Board
(3 required)

50-Pin (Dual 25-Pin) | HP 08505-60108 AT
Extender Board

182.88 cm (72 HP 11500A 50-ohm coaxial cable 182.88 cm long, terminated on P
inches) Coaxial both ends with UG-21D/U type N Male connectors
Cable with Type N
Connectors
(2 required)

15.24 plus Meters 50-ohm type RG 223/U coaxial cable with BNC P,A
(50 plus feet) of connectors on both ends
5082 Coaxial Cable

Type N Right HP 1250-0176 P
Angle Adapter

Type N Male-to- HP 1250-0778 Impedance: 50 ohm P
Male Adapter

Type N Female- HP 1250-0777 Impedance: 50 ohm P
to-Female
Adapter

Service Interconnect | HP 08505-60202 T
Cable 61 cm
(24 inches)
Signature Analyzer HP 5004A No Substitute T
Logic Pulser HP 546A No Substitute T
Logic Probe HP 545A No Substitute T
16-Pin IC Clip—on HP 1400-0734 Any IC Clip T

Connector
(6 required)

* P = Performance Test; A = Adjustment; T = Troubleshooting
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Installation

CHAPTER A
MODEL 8505A NETWORK ANALYZER

SECTION Ii
INSTALLATION & INCOMING INSPECTION

A2-1. INTRODUCTION

A2-2. This section provides instructions for set-
ting up the Model 8505A Network Analyzer on a
bench or installing it in a standard equipment rack.
Information about receiving inspection, operation
verification, operating and storage environmental
limitations, and packing requirements for re-
shipment are also included.

A2-3. RECEIVING INSPECTION

A2-4. Inspect the shipping container. If it or the
cushioning material is damaged, keep it until the
entire shipment has been checked for complete-
ness, and the instrument has been checked
mechanically and electrically. Check the equip-
ment received in the shipment against the shipping
manifest and equipment illustrations in Section I.
Check the 8505A operation with the Incoming In-
spection Tests in paragraph A2-49. If the shipment
is incomplete, or if the equipment is damaged or
will not pass the Incoming Inspection Tests, notify
the nearest Hewlett-Packard office. If, in addition,
the shipping container is damaged or the cushion-
ing material shows signs of stress, notify the carrier
as well as the Hewlett-Packard office. Keep the
shipping materials for the carrier's inspection. The
Hewlett-Packard office will arrange for repair or
replacement of damaged equipment without wait-
ing for a claim settlement.

A2-5. ENVIRONMENTAL LIMITATIONS

A2-6. Environmental limitations for the Model
8505A Network Analyzer are:

Temperature — 0° C to +55° C Operating;
—40° C to +75° C, stored or in shipment.

Altitude (Barometric) — To 4572 metres
(15 000 feet) operating. To 15240 metres
(50 000 feet) stored or in shipment.

Humidity — To 95%, however, instrument
must be protected from temperature ex-
tremes that could cause condensation to form
in it.

A2-7. BENCH USE

A2-8. Forbench use, the two chassis units of the
8505A are locked together with the lower unit
sitting on the bench or on an 8503A S-Parameter
Test Set. On the rear corners of each chassis unit
there are feet which allow the units to be set down
front-panel up as long as no cables are connected
to the rear panel connectors. The bottom two feet
on the Signal Processor and display unit, and
the upper two feet on the Source/Converter
Frequency Control unit fasten together with
thumbscrews to lock the two units together at
the rear (See Figure A2-1). In the front, four
hook-shaped flanges on the top of the lower
unit engage corresponding slots in the top unit. To
fasten the two units together, proceed as follows:

a. Set the Signal Processor on top of the
Source/Converter-Frequency Control, with
the front edge of the Signal Processor over-
lapping the front edge of the bottom unit ap-
proximately 1/4-inch.

b.  Slide the top unit back until its front edge is
even with the front edge of the lower unit,
This should lock the fronts of the two units
together. Make sure they are locked by lifting
up on the front of the top unit.

c. Tighten the thumb-screws on the bottom rear

feet of the top unit into the top rear feet of the
bottom unit.

A2-1
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REARPANEL OF —— /ﬁ/ BOTTOM LEFT
TOP UNIT REAR LOCK FOOT
OF TOP UNIT
THUMB
SCREW
TIGHTEN
TO LOCK

sl

TOP LEFT
REAR LOCK
FOOT OF
BOTTOM UNIT

REAR PANEL OF

BOTTOM UNIT B
Figure A2-1. Lock Feet, Left Side
A2-9. RACK MOUNTING mounting kit, Option 909, includes both the
rack-mounting hardware and the front handles.
A2-10. Two rack-mounting kits are available for Parts supplied with the two kits are listed in Table

the 8505A. One, Option 908, is for 8505A°s that do A2-1; the manner in which these parts attach to the
not have or need front handles. The other rack 8505A is shown in Figure A2-2.

Table A2-1. Rack-Mounting Kits for 85054

Description HP Part Number Quantity
OPTION 908 (HP 5061-0077) Includes:
Rack Flange 5020-8862 4
Machine Screw, Pan Head, 2510-0193 12

8-32 x 0.375 inch

Option 909 (HP 5061-0083) Includes:

Handle Assembly 5060-9899 4
Rack Flange 5020-8874 4
Machine Screw, Pan Head, 2510-0194 12

8-32 x 0.625 inch

NOTE

Rack-mounting kits and other options are shipped with the instrument as part of
the original order only; they are not supplied separately. |f you already have an
8505A and want to add the optional equipment, order the kit, assemblies, attach-
ing hardware or other materials you need by their HP Part Numbers, rather than
by option number, from your nearest HP office.

A2-2
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SIDE TRIM STRIP
OPTION 908 HP 5001-0439 LEFT SIDE N/

RACK MOUNTING KIT (5 b o5 ie INSTRUMENT -
WITHOUT FRONT of instrument). R |

HANDLES REMOVE FROM N

(HP 5061-0077) INSTRUMENT NG FRONT OF

BEFORE ATTACHING / “/1  INSTRUMENT
RACK FLANGE FLANGE \/ 4
HP 5020-8862 s >£
Attach 2 on each / |
side of instrument. \ y . }}/
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PAN HEAD @/ P 2

Machine Screw
8-32x0.375”

\.-W/
HP 25100193 i

6 places on each
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)
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OPTION 909 " \

RACK MOUNTING KIT FLATHEAD ~ LEFTSIDE OF -

WITH FRONT 832x 03757  NoTRUMENT I

HANDLES HP 2510-0135 S e FRONT OF
(HP 5061-0083)  *FRONT HANDLE N g INSTRUMENT

HP 5020.8596 ~_
=

=

> 5/
N\
/[
\\

\

RACK FLANGE
HP 5020-8874

(2 places on each
side of instrument).\

PAN HEAD @“/

Machine Screw
832x0.625" @ g W/

*ERONT HANDLE ASSEMBLY

HP 2510-0194 HP 5060-9899
6 places on each W/
side of instrument. * ) )
THESE ITEMS SUPPLIED WITH
v OPTION 907 (FRONT HANDLES
W KIT). IFINSTRUMENT ALREADY
2 Remove these flat head HAS FRONT HANDLES, ORDER
w/d machine screws and JUST THE PAN HEAD MACHINE
trim strips if handles SCREWS (2510-0194) AND
already on instrument. FLANGES (5020-8874).

Figure A2-2. Attaching Rack Mounting Hardware and Handles
A2-3
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A2-11. PRE-OPERATION SET UP
A2-12. Power Requirements

A2-13. The Model 8505A requires a power
source of 100, 120, 220, or 240 Vac, +5% —10%,
50 to 60 Hz, single-phase. Power Consumption is
approximately 275 watts.

A2-14. Line Voltage and Fuse Selection

WARNING I

BEFORE THIS INSTRUMENT IS
SWITCHED ON, its protective earth
terminals must be connected to the
protective conductor of the mains
power cable (cord). The mains power
cable plug shall only be inserted in a
socket outlet provided with a protec-
tive earth contact. DO NOT negate the
earth-grounding protection by using
an extension cable, power cable, or
autotransformer without a protective
ground conductor. Failure to ground
the instrument properly can result in
serious personal injury or death.

% CAUTION

BEFORE SWITCHING ON THIS IN-
STRUMENT, make sure it is adapted
to the voltage of the ac power source.
You must set the voltage selector
cards correctly in both the top and
bottom units of the 8505A to adapt it
to the power source. Failure to set the
ac power inputs of the instrument for
the correct voltage level could cause
it to be severly damaged when
switched on.

A2-15. Select the line voltage and fuses in both
the top and bottom units of the 8505A as follows:

a. Measure the ac line voltage you will be apply-
ing to the 8505A.

b. See Figure A2-3. At each of the instrument’s
two rear-panel power line modules, select the

A2-4

Model 8505A

line voltage (100V, 120V, 220V, or 240V)
closest to the voltage you measured in step a.
Note that the available line voltage must be
within +5% or —10% of the line voltage
selection as shown below. If it is not, you
must use an autotransformer between the ac
source and the 8505A.

Line Voltage Selection

90 to 105 Vac 100V
108 to 126 Vac 120V
198 to 231 Vac 220V
216 to 252 Vac 240V

c. Make sure the fuses in the power module fuse
holder are of the correct type and rating. Fuse
requirements for the different line voltage
selections are indicated next to the power
modules.

A2-16. HP-IB Address Selection

A2-17. The talk/listen address pair for the signal
processor/display is different than the talk/listen
address pair for the frequency control-source/con-
verter. The pre-set factory selected address pair for
the signal processor/display is Talk Address P
{Octal 120) and Listen Address @ (Octal 060);the
address pair for the frequency control-source/
converter is Talk Address S (Octal 123) and Listen
Address 3 (Octal 063). Before installing the HP-IB
interface assemblies, other talk/listen address pairs
shown in Table A2-2 may be selected. (The code
selected must of course be compatible with the sys-
tem.) The addresses are selected with switch S1 on
the A3A21 and A2A16 HP-IB Buffer Assemblies.
The numbers 1 through 5 on the two buffer assem-
blies correspond to by through bg respectively in
Table A2-Z. The address is selected by pressing the
desired switch to the open position. (See Figure
A2-4)) The switches in Figure A2-4 are set to My
Listen Address (MLA) in the ASCII character "3"-
address code (Octal 063) or to My Talk Address
(MTA) in the ASCII alpha character " S" (Octal
123).

A2-18. Cable Connections

A2-19.  All cable connections to the 8505A, ex-
cept those to the device under test, are made at the
rear panels. The rear-panel connectors and their
reference designators are shown in Figure A2-5.
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A2-20. Power Cable connected through the protective

conductor of the power cable to the

WARNING I power source outlet socket protec-

‘ tive earth contact. This protection

If this instrument is to be energized must not be negated through the use

through an autotransformer, make of an extension cord (power cable)

sure the common terminal of the au- without a protective ground conduc-

totransformer is connected to the tor. Any interruption of the protective

protective earth contact of the power ground, inside or outside the 8505A,

source outlet socket. The protective can make the 8505A a dangerous
earth terminals of the 8505A must be electric shock hazard.

RECEPTACLE FOR PRIMARY POWER CORD

PC SELECTOR BOARD SHOWN POSITIONED
FOR 115/120 VAC POWER LINE. _—

SELECTION OF OPERATING VOLTAGE

SLIDE OPEN POWER MODULE COVER DOOR
AND PUSH FUSE-PULL LEVER TO LEFT TO
REMOVE FUSE.

2. PULL OUT VOLTAGE-SELECTOR PC BOARD.
POSITION PC BOARD SO THAT VOLTAGE
NEAREST ACTUAL LINE VOLTAGE LEVEL
WILL APPEAR IN MODULE WINDOW. PUSH
BOARD BACK INTO ITS SLOT.

3. PUSH FUSE-PULL LEVER INTO ITS NORMAL
RIGHT-HAND POSITION.

4, CHECK FUSE TO MAKE SURE IT IS OF COR-
RECT RATING AND TYPE FOR INPUT AC
LINE VOLTAGE. FUSE RATINGS FOR DIF-
FERENT LINE VOLTAGES ARE INDICATED
BELOW POWER MODULE.

5. INSERT CORRECT FUSE IN FUSEHOLDER.

OPERATING VOLTAGE APPEARS IN MODULE WINDOW. 1.

Figure A2-3. Line Voltage Selection with Power Module PC Board
A2-5
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Installation Model 8505A
Table A2-2. Talk and Listen Addresses
Talk Listen Decimal
bs b, b, b, b, Address Address Value
Character Character

0 0 0 0 0 @ Sp 00
0 0 0 0 1 A ! 01
0 0 0 1 0 B " 02
0 0 0 1 1 C # 03
0 0 1 0 0 D $ 04
0 0 1 0 1 E % 05
0 0 I 1 0 F & 06
0 0 | 1 1 G ' 07
0 1 0 0 0 H ( 08
0 1 0 0 1 I ) 09
0 1 0 1 0 J * 10
0 1 0 1 1 K + 11
0 | 1 0 0 L , 12
0 1 1 0 1 M . 13
0 | 1 1 0 N ) 14
0 | 1 1 1 (0] / 15
*1 0 0 0 0 P 9 16
1 0 0 0 1 Q 1 17
1 0 0 1 0 R 2 18
*% ] 0 0 1 S B S 3 19
1 0 1 0 0 T 4 20
1 0 1 0 1 U 5 21
1 0 1 1 0 \Y 6 22
| 0 1 1 1 W 7 23
1 1 0 0 0 X 8 24
1 1 0 0 1 Y 9 25
1 1 0 1 0 Z : 26
1 1 0 1 1 [ 27
1 | 1 0 0 \ 28
1 I 1 0 1 l = 29
1 | 1 | 0 ~ > 30

*Preset Address of Signal Processor.

**Preset Address of Frequency Control.

A2-6
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Installation

A2A16S1
A3A2181

TOP

Pzo

|

Lsg?

msg3

L 9 § v € ¢

SWITCH POSITIONS! 2
LOGIC 1" ~a— —a=LOGIC “§" (ON)
(OPEN) (GROUND)
NOTES

Darkened side of switch is pushed in.

Switch is shown in ASCII code ""3" for Listen Address or ''S" for Talk Address.
LSB - Least Significant Bit; MSB - Most Significant Bit.

Positions 6 and 7 are spares and disconnected on board.

Figure A2-4. HP-IB Address Switch
A2-7
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Model 8505A

A3 A3J2 A3J3

A3J4 A3J8 A3J5 A3J6 A3J9 AT A0

A3

HP-1B
CABLE

0.5 METRES
HP 10631D

&

WARNING! FOR CONTINUED PROTECTION

AGAINST FIRE H‘Aéﬁ?{), REPLACE ONLY MoV Laai

A2J10

Y A4

HP-1IB TO OTHER
INSTRUMENTS

FREQ. CONTROL/SIGNAL PROCESSOR
INTERCONNECT CABLE
(HP PART NUMBER 08505-60231)
NOTE
ON 8505A NETWORK ANALYZERS HAVING SERIAL NUMBER PREFIXES 1544A AND LOWER, POSITIONS OF FRE-
QUENCY CONTROL INTERCONNECT RECEPTACLE A3J2 AND NORMALIZER INTERCONNECT RECEPTABLE A3J1 ARE
REVERSED SO THAT A3J2 IS LOCATED NEXT TO HP-IB CONNECTOR A3J11.

WITH SAME TYPE AND RATING OF FUSE. Ry

A2J5 A2J6

Figure A2-5. 8505A Rear Panel Connectors

A2-21. In compliance with international safety
standards, this instrument is equipped with a three-
wire power cable. When connected to a properly in-
stalled power line outlet, this cable grounds the
8505A chassis. Figure A2-6 shows the different
kinds of mains plugs available for the power cable
supplied with the 8505A. The number shown under
each plug is the HP part number for the 8505A
power cable with that particular kind of mains plug.

A2-22. The power cable supplied with the 8505A
is selected to be compatible with power line
outlet sockets in the country of destination.
If the cable you receive does not fit your power
line outlet sockets, refer to Figure A2-6 to deter-

A2-8

mine which cable is the correct one. Order the
required cable by the HP Part Number shown
from the nearest Hewlett Packard office.

A2-23. Frequency Control-Signal Processor Inter-
connect Cable

A-24.  Connect the Frequency Control-Signal
Processor cable (HP Part No. 08505-60021) be-
tween FREQUENCY CONTROL INTER-CONN
receptacle A3J2 and SIGNAL PROCESSOR
INTER-CONN receptacle A2J4 as shown in Fig-
ure A2-5.
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Model 8505A Installation
Cable Cable
HP Part Plug Length Cable For Use
Plug Type Number Description (inches) Color In Country
250V .

L 8120-1351 Straight*BS1363A 90 Mint Gray Great Britain ,
~ % 8120-1703 | 90° 90 Mint Gray Cyprus, Nigeria,
N e Rhodesia ,

LN Singapore ,

.‘ So. Africa, India

L -
250V 8120-1369 | Straight*NZSS198/ASC112 79 Gray Australia ,
8120-0696 | 90° 87 Gray New Zealand
250V . ,
= 8120-1689 Strgnght CEE7-Y11 79 Mint Gray East and West
\/ 5 8120-1692| 90 79 Mint Gray Europe, Saudi
/ H Arabia, United
\ Arab Republic
\ (unpolarized in
N L many nations)
125V 8120-1348 | Straight*NEMAS-15P 80 Black United States,
8120-1398| 90° 80 Black Canada,
8120-1754 | Straight*NEMAS-15P 36 Black Japan (100 or
200V),
8120-1378| Straight*NEMAS-15P 80 Jade Gray Mexico
8120-1521| 90° 80 Jade Gray Phillippines,
8120-1676 | Straight*NEMAS-15P 36 Jade Gray Taiwan
8120-2104 | Straight*SEV1011 79 Gray Switzerland
1959-24507
Type 12
250V 8120-0698 | Straight*NEMAG6-15P
E
250V 8120-1860| Straight*CEE22-VI
E
& Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part
Number for complete cable including plug.
E= Earth Ground; L =Line; N = Neutral

Figure A2-6. AC Power Plug Connectors and Power Cable Part Numbers

Scans by ArtekMedia © 2006

A2-9



Installation

A2-25. Hewlett-Packard Interface Bus Cables

CAUTION

Do not mate HP-IB silver and black
fasteners to each other. This device is
equipped with metric thread fasteners
(colored black). To avoid damaging the
threads, mate only with other metric
threaded devices. English threaded fast-
eners are colored silver.

A2-26. When the 8505A is used in automatic
mode, and is being controlled through the Hewlett-
Packard Interface Bus (HP-IB), the HP-IB intercon-
nect cables are connected as follows. The 0.5 metre
cable (HP 10631D) is connected between A2J10
on Frequency Control and A3J11 on Signal Proces-
sor. Another HP-IB cable is connected in ''piggy-
back'' fashion to one of the connectors and the
other end connected to the desk-top-computer,
test set, or other instrument in the system. Signal
lines in the HP-IB cables are identified in Figure
A2-7.

A2-27. As many as 15 instruments can be con-
nected in parallel on the Hewlett-Packard Interface
bus. To achieve design performance on the bus,
proper voltage levels and timing relationships must
be maintained. If the system cable is too long or if

Model 8505A

the accumulated cable length between instruments
is too long, the data and control lines cannot be
driven properly and the system may fail to per-
form. Therefore, the following restrictions must be
observed:

a. With two instruments in a system, the
cable length must not exceed three meters
(9 feet).

b. When more than two instruments are con-
nected on the bus, the cable length to
each instrument cannot exceed two
meters (six feet) per unit.

c. The total cable length between all units
cannot exceed 20 meters (65 feet).

A2-28. Normalizer Interconnect Cable

A2-29. When an 8501A Normalizer is used with
the 8505A Network Analyzer, the Normalizer In-
terconnect Cable connects to NORMALIZER IN-
TER-CONN receptacle A3J1. Signal lines in the
Normalizer Interconnect Cable are identified in
Figure A2-8.

A2-30. Test Set Interconnect Cable

A2-31. When an 8503A or B S-Parameter Test Set
is used with the 8505A, the Test Set Interconnect

SIGNAL GROUND 24
P/O Twisted Pair with 11 23
P/O Twisted Pair with 10 22
P/O Twisted Pair with 9 21
P/O Twisted Pair with 8 20
P/O Twisted Pair with 7 19
P/O Twisted Pair with 6 18

Should be ground-
ed near termina-
tion of other wire
of twisted pair

REN 17
DIOS8 16
DIO7 15
DIO6 14
DIOS 13

HP-IB Logic Levels:
True (low) State <0.8 Vdc; False (high) State >+2.4 Vdc.

HP-1B

SHIELD —=—Connected
ATN to earth

s
N

p—
—

SRQ ground by
IFC System

Controller
NDAC

NRFD
DAV
EOI
DIO4
DIO3
DIO2
DIO1

.
o

—_— NN WA N 0O

Figure A2-7. HP-IB Connectors, A2J10 and A3J11, Signals and Pin Configuration

A2-10
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Cable connects to TEST SET INTER-CONN recep-
tacle A3J3. Signal lines in the Test Set Intercon-
nect Cable are identified in Figure A2-9.

A2-32. Recorder Output Connections

A2-33. BNC connector receptacles A3J4 through
A3]7 furnish channel 1, channel 2, X-axis sweep,
and pen-lift outputs which can be applied to an
X-Y recorder. See Table Al-2, Auxiliary outputs,
for output signal characteristics. See Table A2-3
for outputs with various combination of front-
panel control settings.

A2-34. Display Input Connections

A2-35. BNC connector receptacles A3J8 through
A3J10 can be used to apply signals from external
sources to the Signal Processor CRT display.

A2-36. AM Input Connection

A2-37. BNC connector receptacle A2J5 (AM IN-
PUT) enables an external signal to be applied to
the Source/Converter ALC control circuit to amp-
litude-modulate the RF signal.

A2-38. External Trigger Input Connection

A2-39. BNC connector A2J6 (EXT TRIGGER)
enables the Frequency Control sweep to be trig-
gered from an external source when the Frequency
Control assembly's front-panel TRIGGER switch
is set to EXT.

A2-40. PREPARATION FOR RESHIPMENT

A2-41. Original Packaging

A2-42. If you must reship the 8505A and you
have not retained the original packing materials,
the same kinds of containers and materials used for
the original shipment can be obtained through the
nearest Hewlett-Packard Sales or Service office.
See Figure A2-10.

A2-43. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indi-
cating the service required, return address, instru-
ment model number (i.e., 8505A), and the instru-
ment's full serial number. Mark the container or
containers FRAGILE to ensure careful handling.

A3-44. In any correspondence, refer to the instru-
ment by model number and its full serial number.

Installation

A2-45. Other Packaging Materials

A2-46. The following general instructions should
be followed when repackaging with commercially
available materials:

a. Wrap the instrument in heavy paper or plas-
tic. If you are shipping the instrument to a
Hewlett-Packard Service office or center, at-
tach a tag indicating the kind of service re-
quired, return address, model number, and
full serial number.

b. Place the wrapped instrument in a strong
shipping container. A double-wall carton
made of 350-pound test material is adequate.

c. Place enough shock-absorbing material (a
three-inch to four-inch layer) around all sides
of the instrument to provide a firm cushion
and prevent any movement of the instrument
inside the container.

d. Seal the shipping container or containers
carefully and mark it or them FRAGILE to
ensure careful handling.

A2-47. INCOMING INSPECTION TEST

A2-48. These procedures test the salient specifica-
tions of the instrument and should be used for in-
coming inspection. They functionally test all major
operating modes, and test the major specifications
of the instrument. If certification is required, use
the more lengthy procedure in Section IV, which
tests all of the detailed specifications of the instru-
ment.

A2-49. EQUIPMENT REQUIRED

A2-50. The equipment required to perform the
incoming inspection is listed in Table A2-4 and
shown in Figure A2-11. If substitution is necessary
for any of the equipment, the alternate models
must meet or exceed the critical specifications.

(Text continued on page A2-19)

A2-11
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Installation Model 8505A
NORMALIZER INTERCONNECT RECEPTACLE A3J1
AS VIEWED FROM REAR OF INSTRUMENT
"SR
O
CHANNEL 1 o 7\ 1 (902 ) RECT POSN 1
FILTER (", et Al G e (303) RECT POSN 2
G (o00) POL POS X
CHANNEL 2 O @ OH—— (G’5)—roLros ¥
—/
FILTER Set G (308) LOFF CH 1
NOT USED Q € (307)—— L OFF CH2
(972 )
8 = { 957 ,' ;PI\;ORM
X NORM (7)) Q @ € (834) 08P
(ace )
G (958 ) RECT X POS
—\ P G (925) VSW2
Y NORM ) 2 AS) G ~— (93%)— LroOLAR
A G (927) MP (MARK PULSE)
ZMOD NORM (6) v @ 8 — (928) gx/(\?_/;m MARKER)
P— — 936 SPARE
ZTTLNORM () Q @ @ (967) PL (PEN LIFT)
\/
O
N—
MNEMONICS TABLE
Pin Mnemonic Description
1 RECT POSN 1 Rectangular position, Channel 1
2 RECT POSN 2 Rectangular position, Channel 2
3 POL POS X Display Polar Offset, X axis
4 POLPOSY Display Polar Offset, Y axis
5 LOFFCH 1 Channel 1 on/off to Normalizer. Low = off
6 LOFFCH?2 Channel 2 on/off to Normalizer. Low = off
7 L NORM Normalizer inputs enable. Low = inputs enable
8 BP3 Blanking Pulse 3
9 DBP Display Blanking Pulse. High = blank
10 RECT X POS Rectangular X Position
11 V SwW 2 Sweep voltage to +13 Vdc to Signal Processor
12 L POLAR Low polar alternate. Low = polar display
13 MARK PULSE Marker pulse to Normalizer. High = display marker
14 DATA MARKER Data marker. High = display marker and measure
15 SWALT Sweep alternate, Signal Processor to Normalizer
High = Channel 1, Low = Channel 2
16 SPARE
17 PL Pen lift

Figure A2-8. Normalizer — 8505A Interconnecting Signal Lines and Receptacle Terminals

A2-12
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Installation
TEST SET INTER-CONN (A3J3)
AS VIEWED FROM REAR OF INSTRUMENT
a9 )
VSW2 — 97 ) 1
LEV SW BLNK U’sa‘ -02 10O
LEV SW EN (s37) 3 150
o/
{o2a ) 160
LEV SW \Sﬁ/ -O4 17
Y ®)
LOG R 945 Q5
N— ) 180
TEST SET { 946 )- -6 190
L SNGL (oa)— o7
Yoy 200
LEXT1 948 08
LIN AB/R (956 )——— 09 210
010220
o120
SIGNAL PROCESSOR (o) 20
ASSEMBLY GROUND Ry 811;250
MNEMONICS TABLE
Pin Mnemonic Description
1 V Sw?2 Sweep voltage independent of frequency or mode
2 LEV SW BLNK Level sweep blanking
3 LEV SW EN Level sweep enable
4 LEV SW Level sweep
5 LOGR Log magnitude of input R
6 TEST SET Test Set (8503 A) control line
7 L SNGL Low Single sweep (Return to LOCAL)
8 LEXT 1 External signal control line
9 LIN AB/R Linear ratio output of A or B over R

Figure A2-9. 8503A S-Parameter Test Set — 8505A Interconnecting Signal Lines and Receptacle Terminals
A2-13
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Table A2-3. Rear Panel Recorder Outputs with Combinations of Front-Panel Settings

Channel 1 OFF MAG A or MAG B or MAG R PHASE A/R | PHASE B/R | POLAR A/R
or or or
MODE MAG A/R | MAG B/R DELAY A/R | DELAY B/R | POLAR B/R
Channel 2 MODE OFF
Consecutive
Sweep Number* 1 2 1 2 1 2 1 2 1 2 1 1 2
Rear Panel CH1 0 (1] Y1 Y1 Y1 Y1 Y1 Y1 Y1 Y1 Y1 Y1 YiP | Y1P
RECORDER CH2 0 0 0 0 0 1] 0 0 1] 0 0 0 X1P | X1P
OUTPUTS SWR X X X X X X X X X X X X X1P | X1P
Channel 2 MODE MAG A or MAG A/R
Rear Panel CH1 0 0 Y1 Y1 Y1 0 Y1 Y1 Y1 Y1 Y1 0 Y1P 0
RECORDER CH2 | Y2 Y2 Y2 Y2 0 Y1 Y2 Y2 Y2 Y2 0 Y2 X1P Y2
OUTPUTS swp X X X X X X X X X X X X X1P X
Channel 2 MODE MAG B or MAG B/R
Rear Panel CH1 0 0 Y1 0 Y1 Y1 Y1 Y1 Y1 0 Y1 Y1 Y1P 0
RECORDER cH2 | Y2 Y2 0 Y2 Y2 Y2 0 Y2 0 Y2 Y2 Y2 X1P Y2
OUTPUTS swp X X X X X X X X X X X X X1P X
Channel 2 MODE MAG R
Rear Panel CH1 0 0 Y1 Y1 Y1 0 Y1 Y1 Y1 Y1 Y1 0 Y1P 0
RECORDER CcH2 | Y2 Y2 Y2 Y2 Y2 Y2 Y2 Y2 Y2 Y2 Y2 Y2 X1P Y2
QUTPUTS swp X X X X X X X X X X X X X1P X
Channel 2 MODE PHASE A/R or DELAY A/R
RearPanel CH1| 9 | ¢ | yi | vyi |yt | o | vi| vyt | vi| vYi| vyi| o | YIP| ¢
RECORDER cH2 | Y2 Y2 Y2 Y2 0 Y2 Y2 Y2 Y2 Y2 0 Y2 X1P Y2
OUTPUTS swp X X X X X X X X X X X X X1P X
Channel 2 MODE PHASE B/R or DELAY B/R
RearPanel CH1| ¢ | o | vyi | o [ vi | vi | yi| vi| vi| o | vi | vi| YiP| o
RECORDER CH2 | Y2 Y2 0 Y2 Y2 Y2 0 Y2 0 Y2 Y2 Y2 X1P Y2
QUTPUTS SWR| X X X X X X X X X X X X X1P X
Channel 2 MODE POLAR A/R or POLAR B/R
Rear Panel CH1| Y2P| Y2P| Y1 | Y2P | Y1 | Y2P| Y1 | Y2P| Y1 | Y2P| Y1 | Y2P| YIP| Y2P
RECORDER CH2 | X2P | X2P 1] X2P 0 X2P 0 X2P 0 X2P 0 X2P | X1P | X2P
OUTPUTS SWR| X2P | X2P X X2P X X2P X X2P. X X2P X X2P | X1P | X2P

Abbreviations:

X = Rectangular X, both channels

X1P = Polar X, channel 1
X2P = Polar X, channel 2

Y1 = Rectangular Y, channel 1

Y1P = Polar Y,
Y2P =Polar Y,

Y2 = Rectangular Y, channel 2

channel 1
channel 2

@ = Invalid Output

*Recorder outputs are multiplexed between channel 1 and channel 2 for certain combinations of mode and input settings. This causes the out-
puts to change on alternate sweeps from channel 1 to channel 2. If the entries in the table for 1 and 2 are the same, the outputs are the sameé]
for each sweep. However, if the entries are different for 1 and 2, the outputs are different for alternate sweeps.

A2-14
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]
(2PLACES)

1
@ l (8 PLACES)

VAN

DO

(2PLACES)

Description

Item Qty HP Part No.
(1) 16 92202732
(7] 2 92112729
0 4 5021-1722
(4] 8 2510-0061
(5 ) 2 92112730
(6 ) 4 9220-2775

FOAM PADS—TOP, CORNER; BOTTOM CORNER
CARTON-INNER

BARS-SHIPPING, ALUMINUM

SCREW-FOR ATTACHING SHIPPING BARS
CARTON-OUTER

SIDE PADS, CORRUGATED CARDBOARD

NOTE: Quantities given are for two containers.

Figure A2-10. Packaging for Shipment Using Factory Packaging Materials

A2-15
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Type-N to BNC
Adapter
(2 required)

15.24 plus Meters

(50 plus feet) of
Coaxial Cable

10 dB Attenuator

Connectors: Type N Male
SWR: < 1.4

50-ohm type RG 223/U coaxial cable
with BNC male connectors on
both ends

Attenuation: 10 dB 0.5 dB
SWR: < 1.3

Installation Model 8505A
Table A2-4. List of Equipment Required for Incoming Inspection Test
Recommended
Instrument Critical Specifications Model
Electronic Counter Frequency Range: to 10 MHz HP 5340A
Accuracy: *1 count
Sensitivity: —5 dBm
Power Meter and Power Range: +10 to —-20 dBm HP 435A/8482A
Sensor Frequency Range: 0.5 to 1300 MHz
Accuracy: 0.5 dB at 1300 MHz
0— 110 dB Step Attenuation: 0to 110 dBin 10 dB HP 8496 A
Attenuator increments
Frequency: Calibrated at 30 MHz
SWR: < 1.5
Connectors: Type N Male
3-Way Power Impedance: 50 Ohms HP 11850A
Splitter Frequency Range: 0.5 to 1300 MHz
Connectors: Type N Female
Frequency Response: Input to output
<+0.2 dB
Matched Coaxial 50-ohm double-shielded coaxial cables HP 11851A
Cables (Set of 3) 61 cm (24 inches) long, phase
matched to4° at 1300 MHz
Connectors: Type N Male
50-Ohm Termina- Frequency Range: 0.5 — 1300 MHz HP 909A
tion (3 Required) Impedance: 50 Ohms Option 012

HP 1250-0780

HP 8491B
Option 010

A2-16
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Installation

8505A NETWORK
ANALYZER

MATCHED COAXIAL CABLES
(3 Required)

000

0— 110 dB STEP
ATTENUATOR

=

50 FT COAXIAL CABLE

ELECTRONIC COUNTER

POWER
SENSOR

ol

50-OHM
TERMINATIONS
(3 Required)

O 1] (]

3-WAY POWER
SPLITTER

s

10 dB ATTENUATOR

—{J

TYPE-N TO BNC ADAPTERS
(2 Required)

1 i

Figure A2-11. Equipment Required for Incoming Inspection Test
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A2-51. FREQUENCY RANGE AND ACCURACY TEST

NOTE
Allow one hour warm-up time before making the incoming
inspection.
SPECIFICATIONS:

CW Mode Accuracy =+ 2 counts of LSD + time-base accuracy*
Swept Frequency Accuracy: +1% of range for linear sweep
Counter Accuracy: +2 counts * time-base accuracy *

*Time-base Accuracy = S ppm =1 ppm/°C =3 ppm/90 days.

DESCRIPTION:

The 8505A built-in frequency counter calibration is checked against a known good elec-
tronic counter by monitoring the CW RF signal. In CW =AF mode, the FREQUENCY
READOUT is compared to the counter readout. If necessary, the CW RF signal is adjusted
to match the FREQUENCY readout. This calibrates the digitat FREQUENCY readout to
the actual RF OUTPUT signal being read on the built-in counter. The START/STOP sweep
signal frequency is measured using an external counter to monitor the frequencies with
both START and STOP frequencies the same.

8505A NETWORK ANALYZER ELECTRONIC COUNTER

INPUT

RF
OuUTPUT

1048 ¢
ATTENUATOR
M /

Figure A2-12. Frequency Accuracy Test Setup

EQUIPMENT:
Electronic Counter ..............coouiininen... HP 5340A
10 dB Attenuator..................... HP 8491B Option 010

A2-18
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A2-51. FREQUENCY RANGE AND ACCURACY TEST (Cont’d)
PROCEDURE:

COUNTER ACCURACY

a. Set 8505A Controls as follows:

On Al Source/Converter

OUTPUT LEVELdBm ..............ccoiiiiinennn.. —10
OUTPUT LEVEL VERNIER ............................ 0
On A2 Frequency Control:
RANGEMHz .......... ... ... .. 5 — 1300
MODE ... .. ... LIN EXPAND
WIDTH ... CW
SCANTIME SEC ... .. .. i 10 —1
VERNIER SCAN TIME ........................ Clockwise
TRIGGER ... . e AUTO
MARKERS .. 1
Marker 1 ... .o, Mid position

b.  Connect equipment as shown in Figure A2-12 and set external counter resolution to
100 Hz.

c. SetCW FREQUENCY control and VERNIER control for 10.000 MHz indication on
external Electronic Counter. The 8505A CW FREQUENCY digital display should
indicate 0010.00 MHz +0.02 MHz. (If the indication is not within tolerance, the
built-in counter is malfunctioning; go to troubleshooting in Chapter C.)

FREQUENCY CALIBRATION

d. Set A2 Frequency Control WIDTH switch to CW =AF.

e. Set CW FREQUENCY to 10 MHz and set CW FREQUENCY VERNIER to 0.

f.  Set +AF FREQUENCY to 000.0, and set *AF FREQUENCY VERNIER to 0.

g.  Remove the front-panel window of A2 Frequency Control (Figure A2-13).

h. Adjust FREQUENCY CALIBRATE (.5—1300 Mi{z) screwdriver adjustment in the
middle of exposed subpanel so the FREQ COUNTER MHz reads 10.00 MHz plus or

minus 2 counts of least significant digit (LSD).

i.  Reinstall the window.

SWEPT FREQUENCY ACCURACY
j. At A2 Frequency Control, set RANGE MHz switch to .5 — 1300, MODE switch to
LIN EXPAND, WIDTH switch to START/STOP 1, and SCAN TIME SEC switch to

.1—.01. Set RANGE MHz switchand START and STOP frequency as listed in Table
A2-5 below and read the frequency on the internal counter.

A2-19
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A2-51. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

FREQUENCY CALIBRATE (.5 — 1300 MHz)
LOCKTAB (RF OUTPUT FREQUENCY ADJUSTMENT) PLASTIC WINDOW LOCK TAB

FREQUENCY ooy

1. MOVE LOCK TABS TO LEFT ABOUT 1/2 INCH
UNTIL THEY UNLATCH WINDOW.

2 REMOVE WINDOW BY PULLING OUT ON
LOCK TAB.

Figure A2-13. Frequency Control Front-Panel Window Removal

Table A2-5. Frequency Accuracy Table

START and STOP FREQUENCY
RANGE MHz Switch Set At Digital Readout Set At Frequency Indicated On
A2 Frequency Control A2 Frequency Control Internal Freq Counter
S5 — 1300 1300. MHz “ 1300 MHz + 13 MHz
S5 —130 130.0 MHz 130.0 MHz + 1.3 MHz
S—13 13.00 MHz 13.00 MHz + 0.13 MHz
.5 — 1300 0100. MHz 0100. MHz + 13 MHz
S5 =130 010.0 MHz 010.0 MHz + 1.3 MHz
S5 —13 01.00 MHz 01.00 MHz + 0.13 MHz
A2-20
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A-52. POWER OUTPUT LEVELING TEST AND ABSOLUTE POWER CALIBRATION
SPECIFICATION:

Power Output Range: +10 dBm to —72 dBm
Attenuator Accuracy: =1.5 dB over the 70 dB range
Output Leveling: +0.5 dB from 0.5 to 1300 MHz
Output Level Vernier Accuracy: =1 dB

DESCRIPTION:
The power output is measured directly with a power meter.
The power output is monitored on a power meter while the frequency band is tuned with

CW FREQUENCY control. The highest and lowest power spots are noted and the total
difference must be less than the specification.
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Figure A2-14. Power Output Range Test Setup

EQUIPMENT:
Power Meter ...ttt HP 435A
Power Sensor ... e HP 8482A
PROCEDURE:

POWER OUTPUT RANGE
a. Set 8505A controls as follows:

On A1l Source/Converter:

OUTPUT LEVELdBm .......... ... ...t +10
OUTPUT LEVEL Vernier ...........ooiiiiiiiinennenn.. 0
On A2 Frequency Control:
RANGEMHzZ.............oi i, .5 — 1300
MODE ... ... i e LIN EXPAND
WIDTH ... e CW
SCANTIME SEC ... i 1—.1
CW FREQUENCY MHz...............cooon... 30.0 MHz
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Installation Model 8505A

A2-52. POWER OUTPUT LEVELING TEST AND ABSOLUTE POWER CALIBRATION
(Cont'd)

b. Connectequipment as shown in Figure/A2-14 and set Power Meter range to +15 dBm.

c. Measure power output at the OUTPUT LEVEL dBm settings of +10 dBm to —20
dBm. All readings should be within +1.5 dB =+ tolerance of power meter. (The HP
435A/8482 A power meter has an uncertainty of 0.4 dB.)

OUTPUT LEVEL VERNIER

d. Setpowermeterto +15dBmrange. Set OUTPUT LEVEL dBm switchto + 10 dBm.

e. Turnthe OUTPUT LEVEL dBm VERNIER from 0 to —12 dB position and the power
meter indication should change by —12 dB =1 dB = tolerance of power meter used. (If
slightly out of tolerance, go to Paragraph AS-14 for adjustment.)

POWER LEVELING
f.  While watching the power meter, turn the CW FREQUENCY control through the

entire band. The total variation between the highest power and the lowest power
indication across the band should be <1 dB (or +0.5 dB).

A2-53. CROSSTALK ISOLATION AND RECEIVER NOISE FLOOR

SPECIFICATION:
Crosstalk Error Limits: >100 dB isolation between inputs.

Noise floor in 10 kHz Bandwidth: —95 dBm (0.5 to 2 MHz)
—100 dBm (2 to 10 MHz)
—110 dBm (10 to 1300 MHz)

DESCRIPTION:

The noise floor is measured by offsetting the reference line —95 dB (0.5 to 2 MHz), —100dB
(2to 10 MHz), and —110 dB (10 to 1300 MHz2).

In the Crosstalk Isolation test, a signal of —10 dBm is applied to the ''R" Channel input.
The "A'" and "B' Channels are terminated and the signal is displayed on the CRT. The
displayed signal of Channel "A'' should be 100 dB below the —10 dBm level of the "R"
port showing isolation between ports. The other ports are checked in the same manner.

8505A NETWORK ANALYZER
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Figure A2-15. Crosstalk Isolation and Noise Floor Test Setup

EQUIPMENT:
50 Ohm Termination (3 required) . ... ...... ...t HP 909A Option 012

A2-22
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Model 8505A Installation

A2-53. CROSSTALK ISOLATION AND RECEIVER NOISE FLOOR (Cont'd)

PROCEDURE:
a. Connect equipment as shown in Figure A4-15 with the three terminations on A, B,
and R ports.
b. Set 8505A Controls as follows:
On A1l Source/Converter:
OUTPUTLEVELABm .. .................... —60 dBm
OUTPUT LEVEL VERNIER ... .................. 0dB
INPUT LEVELdBmMAX ................... —30 dBm
On A2 Frequency Control:
RANGEMHz ........ ... ... ... ... . .. ... 05—13
MODE........ ... .. . ... LIN EXPAND
WIDTH . ....... . ... . . START/STOP 1
START FREQUENCY ..................... 00.50 MHz
STOPFREQUENCY........... ... . ... 02.00 MHz
MARKERS . .. e 1
Marker 1 ...... ... ... ... .. ... .. ... ... Center of CRT
SCANTIME SEC . ... ... ... . .. 10—1
SCANTIME Vernier. . ................. Fully Clockwise
TRIGGER. . . ... .. AUTO
On A3 Signal Processor:
Channel 1
INPUT. . e R
MODE. . ... . e MAG
SCALE/DIV ... . 10 dB/DIV
Channel 2
MODE. .. ... e OFF
CRT Display
BANDWIDTHkHz . ....... ... ... ... ...... ... 10 kHz
VIDEOFILTER .. ....... ... .. ... ON (in)

NOISE FLOOR FROM 0.5 to 2 MHz

ron

c. Connect 50-Ohm terminations to 'R, "A"’, and ['B"' ports. On Signal Processor Dis-
play, press REF LINE POSN, then adjust CH1 control to place the CRT reference
trace on the center graticule line. Press REF LINE POSN again for normal operation.

d. At Channel 1, press DISPLAY REF, then CLR pushbutton until REL light goes out
(if it was lit). Set INPUT switch to A, repeat above procedure, then set INPUT
switch to B and repeat above procedure. Return Channel 1 INPUT switch to R

position.

e. At Channel 1, press REF OFFSET pushbuttons to obtain —95 dB offset. The CRT
trace should be below the center graticule line. This shows the noise floor below
—95 dBm.

f. Set Channel 1 INPUT switch to "A''. The CRT trace should be below the center
graticule line.

g. Set Channel 1 INPUT switch to ''B'". The CRT trace should be below the center
graticule line. A2-23
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Installation Model 8505A

A2-24

A2-53. CROSSTALK ISOLATION AND RECEIVER NOISE FLOOR (Cont’d)

NOISE FLOOR FROM 2 TO 10 MHz

h. Set START frequency to 02.00 MHz and STOP frequency to 10.00 MHz. At Chan-
nel 1, press DISPLAY REF, then REF OFFSET pushbuttons to obtain —100 dB
offset. The CRT trace should be below the center graticule line. This shows the noise
floor below —100 dBm.

i Set Channel 1 INPUT switch to ""A''. The CRT trace should be below the center
graticule line.

j. Set Channel 1 INPUT switch to ''R'". The CRT trace should be below the center
graticule line.

NOISE FLOOR FROM 10 TO 1300 MHz

k. Set RANGE MHz switch to .5 — 1300 MHz. Set START frequency to 0010 MHz
and STOP frequency to 1300 MHz. At Channel 1, press DISPLAY REF, then REF
OFFSET pushbuttons to obtain —110 dB offset. The CRT trace should be below the
center graticule line. This shows the noise floor below —110 dBm.

1. Set Channel 1 INPUT switch to ""A''. The CRT trace should be below the center
graticule line.

m. Set Channel 1 INPUT switch to '"B'. The CRT trace should be below the center
graticule line.

CROSSTALK ISOLATION

n.  On Al Source/Converter, set INPUT LEVEL dBm MAX to -10 dBm.

0. Connect equipment as shown in Figure A2-15, with RF OUTPUT cable connected
to "R" input and the two 50-Ohm terminations to "A'' and "B input ports. Set
OUTPUT LEVEL dBm switch to —10 dBm.

p. At Channel 1, press DISPLAY REF, then REF OFFSET pushbuttons to obtain
—110 dB of offset. Set INPUT switch to "'A'". The CRT trace should be below the
center graticule line for 100 dB of isolation.

q. At Channel 1, set INPUT switch to "B' and the CRT trace should be below the
center graticule line.

r. Move the RF OUTPUT cable to "A'' input port and connect the two 50-Ohm term-
inations to ""'R'" and "A'"' input ports. Set INPUT switch to ''R'" and the CRT trace
should be below the center graticule line for 100 dB of isolation.

. At Channel 1, set INPUT switch to ""A'' and the CRT trace should be below the cen-
ter graticule line.

Scans by ArtekMedia © 2006



Model 8505A Installation

A2-54, MAGNITUDE DYNAMIC ACCURACY TEST
SPECIFICATION:

.01 dB/dB from —20 to —40 dBm
.2 dB from —10 to —50 dBm

.5 dB from —50 to —70 dBm

dB from —70 to —90 dBm

dB from —90 to —100 dBm

dB from —100 to —110 dBm

Magnitude Dynamic Accuracy:

NN NN NI
I+

AO—OOO

DESCRIPTION:

The signal level into the receiver is adjusted by setting the external step attenuator. The
signal trace is monitored on the CRT and deviation from the expected position of the trace
on the graticule is noted.

8505A NETWORK ANALYZER
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Figure A2-16. Dynamic Range Test Setup

— o — O

EQUIPMENT:

0 — 110 dB STEP ATTENUATOR
(calibrated at30 MHzZ) .............. ... ... .. ... HP 8496A

PROCEDURE:
a. On 8505A, set the controls as follows:

On Al Source/Converter:

OUTPUT LEVELdABm ........... ... it 0
OUTPUT LEVEL Vernier .............civiiiiinennan.. 0
INPUT LEVELdABm MAX ........ ..., -10
On A2 Frequency Control:
RANGE MHz......... ... i, S5—13
MODE . ... . e LIN EXPAND
WIDTH ... e e CW
CW FREQUENCY ...t 30.0 MHz

A2-25
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A2-54. MAGNITUDE DYNAMIC ACCURACY TEST (Cont’d)

On A3 Signal Processor:

Channel 1
INPUT . e e e R
MODE ... e MAG
SCALE/DIV .. i 5dB
Channel 2
MODE . .. e OFF
Electrical Length
MODE . .. e OFF
Display Section
BANDWIDTHKHz ...................... 10 kHz ON (in)
REFLINEPOSN .......... .. Ref line to center graticule line
VIDEO FILTER ......... ... . . ... . ... ON (in)

b. Connect equipment as shown in Figure A2-16.

Model 8505A

c. Set step attenuator to 30 dB. Press Channel 1 DISPLAY MKR, then ZRO push-
buttons until trace settles. Press CHAN 1 DISPLAY REF pushbutton. As attenuator
is stepped down, offset —10 dB/step with Channel 1 REF OFFSET pushbutton to
bring trace back to reference line within limits shown in Table A2-6. (It may be
necessary to change CHAN 1 SCALE/DIV to a less sensitive setting if trace is off

screen.)

d. Repeat step ¢ with attenuator connected to "A'' input and Channel 1 INPUT switch to

”A”_

e. Repeat step ¢ with attenuator connected to ''B''input and Channel 1 INPUT switch to

' IB 1R .
Table A2-6. Dynamic Accuracy Table

External Attenuator Setting

Channel 1 REF OFFSET

OFFSET from REF LINE
(Plus attenuator tolerance)

10 dB
20dB
30dB
40 dB
50 dB
60 dB
70 dB
80 dB
90 dB
100 dB
110 dB

+20.0 dB
+10.0 dB

0 dB
—10.0dB
—20.0dB
—30.0dB
—40.0 dB
—50.0 dB
—60.0 dB
—70.0 dB
—80.0 dB

+(0.20 dB
+0.1 dB
+0.00 dB
+0.1 dB
+0.2 dB
+04 dB
+0.6 dB
+0.8 dB
t ] dB
+2 dB
t4 dB
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Model 8505A

A255. PHASE DYNAMIC RANGE

SPECIFICATION:

Phase Dynamic Accuracy (in 10 kHz Bandwidth):

+0.02 degree/dB from —20 to —40 dBm
+0.5 degree from —10 to —50 dBm

*1 degree from —50 to —~70 dBm

+3 degrees from —70 to —90 dBm

DESCRIPTION:

Installation

A phase reference level is established on the CRT. Then the signal at the receiver is
changed through the dynamic range of the instrument and the change in phase indication is

noted.
8505 NETWORK ANALYZER
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Figure A2-17. Phase Dynamic Range Test Setup
EQUIPMENT:
RECable Kit. . ... ... HP 11851A
3-Way Power Splitter. . . ....................... HP 11850A
Step Attenuator,0 —110dB .................... HP 8496A
PROCEDURE:

a. On &8505A, set controls as follows:

On A1 Source/Converter

OUTPUT LEVELdBm .. ............ .. i, +10
OUTPUT LEVEL VERNIER .. ....... ... ... ... ... ...... 0
INPUT LEVELdBm MAX ........... ... ... ... . ..., —10
On A2 Frequency Control:
RANGEMHz ...... .. ... ... .. . . . ... S5—130
MODE. ... LIN EXPAND
WIDTH . .. e CW = AF
SCANTIMESEC ....... ... ... .1 —.01
CWFREQUENCY. .. ... ... 30 MHz
tAF FREQUENCY ... ... . 00.0
MARKERS .. .. |
Marker 1 . ....... ... .. ... ... ... ..... Center of CRT screen
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A2-55. PHASE DYNAMIC RANGE (Cont'd)

On A3 Signal Processor:

Channel 1
INPUT . .. e A/R
MODE. . .. e PHASE
SCALE/DIV ... e [ degree
Channel 2
MODE. . .. . OFF
Electrical Length
MODE. . . .. OFF
Display Section
BANDWIDTHKHz ........................ 10 kHz On (in)
VIDEO FILTER . ... . e On (in)
REF LINEPOSN .............. Adjust Reference Line to CRT

center graticule line
b. Connect equipment as shown in Figure A2-17.

c. Set external step attenuator to 10 dB. If "'R'" OVERLOAD light comes on, adjust
OUTPUT LEVEL VERNIER to clear overload. Press Channel 1 DISPLAY MKR, then
ZRO pushbuttons to place the CRT trace on the center graticule line.

d. Step external step attenuator from 10 to 50 dB position. (This applies —50 dBm to
ports A" and '"'R'".) The CRT trace should be within +0.5 degree of Reference Line.

e. Step the external attenuator from 50 to 70 dB position. (This applies —70 dBm to
ports "A'" and "R'".) The CRT trace should be within +1 degree of Reference Line.

f.  Step the external attenuator from 70 to 90 dB position. (This applies —90 dBm to
ports ""A'" and "R'".) The CRT trace should be within +3 degrees of Reference Line.

A2-28

A2-56. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE

SPECIFICATION:
Absolute Magnitude Frequency Response: <+1.5 dB

Magnitude Tracking Frequency Response: <+0.3 dB
Phase Frequency Response: <+3° from 0.5 to 750 MHZ; <+5° from 750 to 1300 MHz
Group Delay Frequency Response: <+1 ns (0.5 to 1300 MHz).

DESCRIPTION:

The receiver magnitude frequency response is tested by applying the RF OUTPUT first
directly to the three individual ports. If the indication is slightly out of specifications, the
RF OUTPUT is sent through a power splitter to one of the INPUT ports and to a power
meter. The common mode power variations due to the source as indicated on the power
meter is subtracted from the variations on the CRT trace, giving a resultant variation due
only to the receiver and display section.

The receiver frequency response in ratio measurement mode may be red directly from the
CRT display since all common mode variations due to the source are cancelled. Also,
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Model 8505A

A2-56. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont'd)

frequency response in group delay mode is read directly from the CRT trace by noting the

deviation from the center graticule reference.

8505A NETWORK ANALYZER
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Figure A2-18. Absolute Magnitude Frequency Response Test Setup

EQUIPMENT:
PowerMeter . .. ... ... . .. .. . .. e, HP 435A
Power Sensor. .. ... ... ... HP 8482A
Three-Way Power Splitter . ..................... HP 11850A
50-Ohm Termination. .. ... ............. HP 909A Option 012
PROCEDURE:

ABSOLUTE MAGNITUDE FREQUENCY RESPONSE
a. On 8505A, set the controls as follows:
On A1 Source/Converter:

OUTPUT LEVELdBm ............... ... .......... —10
OUTPUT LEVEL VERNIER . ...................... —10
INPUT LEVELdABmMAX . ......... ... ... ........ —10
On A2 Frequency Control: :
RANGEMHz ......... ... ... ... ... ... ...... 0.5—1300
MODE. ... .. LIN FULL
WIDTH . ... ... .. START/STOP 1
SCANTIMESEC ...... ... ... ... . ... 1 —.1
SCANTIME VERNIER . ...................... Midrange
NOTE

It may be necessary to make slight adjustment at 0.50 MHz of
Frequency Calibrate pot behind FREQUENCY CONTROL front
panel. (See paragraph A2-51, steps d through i.)

MARKERS . . 1
Marker 1 .. ... . . e Midrange
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Installation Model 8505A

A2-56. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE
{Cont'd)

On A3 Signal Processor:

Channel 1
INPUT . . e R
MODE . . . e MAG
SCALE/DIV .. ... . 0.5 dB/DIV
Channel 2
MODE. . . . e OFF
CRT Display
REF LINEPOSN ................... Center Graticule Line
BW 10 kHz On (in)
VIDEO FILTER . ... ... i Off (out)

b. Connect equipment as shown in Figure A2-18 with ""R'" INPUT cable connected di-
rectly to RF OUTPUT connector.

c. Press DISPLAY CLR, MKR, then ZRO pushbuttons. Observe the highest and lowest
point on the CRT trace between 0.5 and 1300 MHz. They should not be greater than
3 dB difference. If the CRT trace is within tolerance, go to step h and check "A"
input port. If "A" port has been checked, go to step i and check '"B'' input port.
If the CRT trace is out of tolerance, go to step d and cancel the affect of the RF
source variations to see if the receiver section is actually within tolerance.

d. Connect equipment as shown in Figure A2-18 with RF OQUTPUT to center of Power
Splitter and one leg of power splitter to port '"'R'' and the other leg to Power Sensor
and Power Meter.

e. Set Marker 1 to the point on CRT trace that is maximum. Note Marker reading and
Power Meter reading.

f. Set Marker 1 to the point on CRT trace that is minimum. Adjust OUTPUT LEVEL
VERNIER and step attenuator to set Power Meter to the same indication noted in
step e.

g. The difference between the Marker indication noted in step e and the displayed marker
reading in step f should be <3 dB.

h. Disconnect RF Cable from "R' INPUT and connect to "'A" INPUT. Set Signal Proces-
sor Channel 1 INPUT switch to A. Repeat preceding step ¢ and observe the power level
variations for ""A" INPUT.

i.  Disconnect RF Cable from "A'' INPUT and connect to ''B" INPUT. Set Signal Proces-

sor Channel 1 INPUT switch to B. Repeat preceding step ¢ and observe the power level
variations for "'B" INPUT.

A2-30
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Model 8505A

A2-56. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE
(Cont’d)

8505A NETWORK ANALYZER
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Figure A2-19. Ratio Frequency Response Test Setup

EQUIPMENT:

Three-way POWER SPLITTER . ... .............. HP 11850A
Matched Cable Kit. . ...... ... .. .. ... ... ... HP 11851A

RATIO MEASUREMENT MAGNITUDE FREQUENCY RESPONSE

j.

Connect equipment as shown in Figure A2-19 with the power splitter connected to
"R","A", and "B" inputs and Power Meter disconnected from setup.

On A2 Frequency Control, set RANGE MHz switch to 0.5 — 1300 MHz position, set
MODE to LIN FULL, WIDTH to START/STOP 1, SCAN TIME SEC to 1 — .1, and
TRIGGER to AUTO. Set MARKERS switch to 1 position and Marker 1 control to
approximately 640 MHz.

On A3 Signal Processor, set CHANNEL 1 INPUT switch to A/R, set MODE to MAG,
set SCALE/DIV switch to 0.1 dB position and set VIDEO FILTER off (out). Press
DISPLAY MKR, then ZRO pushbutton.

On A2 Frequency Control, adjust MARKER 1 frequency control between 0.5 MHz
(left end of CRT trace) and 1300 MHz (right end of CRT trace). Note the highest and
lowest reading on the Signal Processor Channel 1 readout. The difference between the
highest and lowest reading (peak-to-peak variation due to frequency response) should
be <0.6 dB.

Set Signal Processor Channel 1 INPUT switch to B/R. Press DISPLAY MKR, then ZRO
pushbuttons. Repeat preceding step. m.
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A2-32

A2-56. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont'd)

PHASE MEASUREMENT FREQUENCY RESPONSE

o. Set MODE to LIN EXPAND, WIDTH to START/STOP 1, MARKERS switch to 1
position, and Marker 1 control to mid-position. Set START to 0000. MHz, STOP to
0750 MHz. Set Channel 1 INPUT to B/R, MODE to PHASE, and SCALE/DIV to
2 degrees.

p. Set WIDTH to START/STOP 2. Set START to 0750 MHz and STOP to 1300 MHz.
Return WIDTH to START/STOP 1.

q. Set ELECTRICAL LENGTH INPUT to B and MODE to LENGTH X1. Press LENGTH
pushbuttons to make the overall CRT trace as horizontal as possible. (It may be neces-
sary to press Channel 1 DISPLAY MKR, then ZRO to bring trace on CRT.)

r.  Press Channel 1 DISPLAY MKR, then ZRO pushbutton to position the trace near the
center graticule line. The maximum trace deviation from the highest point to the
lowest point should be <6 degrees (3 divisions). If the reading is out of tolerance, the
power splitter tracking may be at fault. Check the power splitter tracking as follows.
Reverse the connections to the power splitter legs, then make the phase measurements
again and subtract the two readings. The difference in readings is the power splitter
tracking error. Correct the original phase measurements by subtracting one-half the
power splitter tracking error.

s. Set WIDTH to START/STOP 2 for the 750 to 1300 MHz range. The trace deviation
should be < 10 degrees (5 divisions).

t.  Repeat steps o through s for A/R measurement. Set all switches the same, except set
Channel 1 INPUT switch to A/R in step o and set ELECTRICAL LENGTH INPUT

switch to A in step q.

GROUP DELAY FREQUENCY RESPONSE

u.  On A3 Signal Processor, set Channel 1 INPUT switch to A/R, MODE switch to DLY
and set SCALE/DIV switch to 1 ns. Set Frequency Control MODE switch to LIN
FULL.

v.  Press Electrical Length DISPLAY CLR pushbutton. Press Channel 1 DISPLAY MKR

then ZRO pushbuttons to center CRT trace about center graticule line and zero
digital readout.

w.  On A2 Frequency Control, adjust MARKER 1 frequency control between 0.5 and

1300 MHz and note the highest and lowest reading on the Signal Processor Channel 1
readout. The difference between the highest and the lowest reading (peak-to-peak
variation due to frequency response) should be <2 ns.

X. Repeat steps t through v for B/R measurement. Set all switches the same except set
Channel 1 INPUT switch to B/R in step u.

A2-57. PHASE ACCURACY AND ELECTRICAL LENGTH TEST

SPECIFICATION:

Phase Accuracy:
+0.01 degrees/degree for +170 degrees
+0.01 degrees/degree +0.5 degrees for +180 degrees.
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A2-57. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont’d)

Polar Accuracy:
Actual value is within less than a 3 mm circle of displayed value.

Electrical Length Accuracy: +3% of reading +1% of length range.

DESCRIPTION

The hysteresis loop is observed to see that the 180 degree transition occurs at precisely +180
degrees and —180 degrees. The electrical length offset is checked by inserting two phase cyles
and reading the resultant Electrical Length digital readout of 720 degrees.

8505A NETWORK ANALYZER
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Figure A2-20. Phase Accuracy Test Setup

EQUIPMENT:
3-Way Power Splitter. . .. ....... ... ... . ... ... HP 11850A
RFECable Kit........ ... . ... ... . . . .. . .. ..., HP 11851A
Type N Female to Type N Female Adapter. ... ... HP 1250-0777
50-ohm Termination . .. ................ HP 909A Option 012

PROCEDURE:

PHASE ACCURACY TEST

a. On the 8505A, set the controls as follows:

On A1l Source/Converter

OUTPUT LEVELdABmM ....... . ... .. i .. —10
OUTPUT LEVEL VERNIER .. ... ... ... ... ... ......... 0
INPUT LEVELdBm MAX .. ... ... ... ... ... . ...... —10
On A2 Frequency Control
RANGEMHz ... ... . . . . . . 0.5—130
MODE. ... . . LIN EXPAND
WIDTH . ... . CW =AF
CW FREQUENCY . ... . i 60 MHz
+tAF FREQUENCY . ... .. .. . . . 6.0 MHz
SCANTIME SEC .. ... .. .. .. . . 0.1 —.01

A2-33
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A2-57. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

Model 8505A

A2 Frequency Control (Cont'd)

TRIGGER. . . .. e AUTO
MARKERS . .. e 1
Marker 1 ... ... . e 60 MHz
On A3 Signal Processor
Channel 1
INPUT. . . e A/R
MODE. .. .. e PHASE
SCALE/DIV . .. 90°/DIV
Channel 2
MODE. . .. e OFF
CRT Display
BW (Bandwidth) . ......... ... .. ... . . . ... 10 kHz
Video Filter. . .. ... ... . . . . . Off (out)
ELECTRICAL LENGTH Panel
MODE. . ... e OFF
b. Connect equipment as shown in Figure A2-20 with two 24-inch matched cables con-
nected in series between Port ''A'" and the 3-way power splitter.
c. Offset the phase trace with the Channel 1 REF OFFSET pushbuttons to place a phase
transition to the right of midscreen as shown in Figure A2-21.
LV E I ‘ e RiN: 1]
I Y 1
N Y E) 7\ O\ LA 7 « |
A : 5 T N
A » ‘ | =
e : | } /] L
AN = ) bty
HESAED AP A )
SN . = L 7
TGS T Peinuy S AN
| | ik
ST T T
. — _ O — 1;7 ———— — - —

Figure A2-21. CRT Trace of Phase Transition

d. Set SCAN TIME SEC to MANUAL. Sweep through the transition in both forward and
reverse direction using the Manual sweep control. Note the hysteresisloop asshown in
Figure A2-22.

e. Adjust both CW FREQUENCY and +AF FREQUENCY to make the hysteresis loop six

A2-34

divisions wide and centered on the vertical center line of CRT. (See Figure A2-22.)
NOTE

If either step f or g is out of tolerance, refer to Section V for adjust-
ment of A3A12 Phase Detector.
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Model 8505A

A2-57. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont’'d)

f.

Press Channel 1 DISPLAY MKR. Center trace dot on the vertical center line at point
"A" on Figure A2-22 trace. The marker readout should be +180 degrees +3.3 degrees.

Center trace dot on the vertical center line at point ''B"' on Figure A2-22 trace. The
Channel 1 marker readout should be —180 degrees +3.3 degrees.

ELECTRICAL LENGTH LINE STRETCHER TEST

h.

I.

Remove extra 24-inch cable and adapter and reconnect Port ""A'' to the three-way
power splitter through one of the matched cables.

On Frequency Control, set:

RANGEMHz ......... ... ... ... ...... 0.5 — 1300 MHz
MODE. . ... . . LIN EXPAND
WIDTH . ... e CW zAF
+AFFREQUENCY ... ... .. .. . 0 MHz
CW FREQUENCY
(read on FREQ COUNTER MHz panel) .......... 1000 MHz
On Signal Processor, set:
Channel 1:
INPUT. .. A/R
MODE. ... .. . . . e POLAR MAG
SCALE/DIV .. ... ... .. . POLAR FULL 1
CRT Display:
BW (Bandwidth) . ....................... 10 kHz On (in)
VIDEOFILTER . ...... ... ... ... ... ... ....... Off (out)
At ELECTRICAL LENGTH panel, set:
INPUT . .. e A
MODE LENGTH. . ... ... . i . X10
VERNIER A..................... 0 (fully counterclockwise)
DISPLAY CLR. .. ... .. ... .. . . .. .. ... . ... Press and release

On Channel 1, press DISPLAY MKR, then ZRO pushbuttons. Set Channel 1 MODE
Switch to POLAR PHASE, then press DISPLAY ZRO. This should place the trace dot
within 3 mm of the outside circle and zero degrees.

Press ELECTRICAL LENGTH pushbuttons to add +30 cm length. The trace dot
should move around the outside circle back to O degrees 10 degrees.

Set ELECTRICAL LENGTH MODE switch to LENGTH X1 position. Press ELECTRI-
CAL LENGTH pushbuttons to read +15 c¢cm. The trace dot should be at 180 degrees
+5 degrees. The same indication appearing on the CRT should appear on the Chan-
nel 1 digital readout.

LINEAR PHASE RANGE

n.

Set Channel 1 MODE to PHASE and SCALE/DIV to 90 degrees. On A2 Frequency
Control, set SCAN TIME SEC switch to 0.1 — .01. Set ELECTRICAL LENGTH
MODE switch to PHASE X10 degrees/SCAN. Press Channel 1 DISPLAY REF, then
CLR and press ELECTRICAL LENGTH DISPLAY CLR.

Scans by ArtekMedia © 2006
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A2-57. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont’d)

0. With ELECTRICAL LENGTH offset pushbuttons, put in +1800 degrees of electrical
length. (The electrical length readout displays +180.) Verify that five transistions are
displayed and that the linear phase display limits over approximately the last 5%
of the trace. (See Figure A2-23, Photo A.)

+1800° A B —1800°
[ 1 -
| R A;' 50 ‘ } &R -\' %E > ‘ j ‘
fimues i | Sl |
A | AT KA
OGN | 2o a7
( 2 HHHNH 1 \ N ‘ HHEHH A f,.: T ++-++
} | A\ LA - i L ,
| AT ! [ 3 |
| /> F A ‘ GV>( i /5
| b L
S IIE: L SORA Y
ardERRY | DT AT T
I | L f
LIMITING ————| [=— LIMITING ——] [=—
<5% (<90°) <5% (<90°)

Figure A2-23. Phase Trace with Maximum Electrical Length Added

p. Reduce electrical length with LENGTH pushbuttons until the limiting section just goes
off-screen. The digital readout at ELECTRICAL LENGTH panel should be =+173
(>1730 degrees).

q. With ELECTRICAL LENGTH offset pushbuttons, put in —1800 degrees of electrical
length. (The electrical length readout displays —180.) Verify that five transitions are
displayed and that the linear phase display limits over approximately the last 5% of the
trace. (See Figure A2-23, photo B.)

r.  Reduce electrical length with LENGTH pushbuttons until the limiting section just goes
off-screen. The digital readout at ELECTRICAL LENGTH panel should be equal to

or more negative than —173 (equal to or more negative than —1730 degrees).
LINEAR PHASE ACCURACY

s.  On ELECTRICAL LENGTH panel, set MODE switch to PHASE X 10 degrees/SCAN,
set VERNIER A to zero, then press DiSPLAY CLR pushbutton.

t.  On Channel 1, set MODE switch to PHASE. Press DISPLAY REF, then CLR push-
buttons. Press MKR, then ZRO pushbuttons. Press DISPLAY REF, then REF OFF-
SET pushbuttons to place —180 degrees of offset in Channel 1.

u. On ELECTRICAL LENGTH panel, press LENGTH pushbutton to obtain two com-

plete phase cycles on the CRT screen. The ELECTRICAL LENGTH digital readout
should be £72 2, corresponding to +720 degrees +20 degrees of electrical length.

A2-36
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A2-58. GROUP DELAY ACCURACY TEST

SPECIFICATIONS:

Group Delay Accuracy: <*3% of reading +1 ns for 0.5 to 1300 MHz range, or 10 ns for
0.5 to 130 MHz range, or 100 ns for 0.5 to 13 MHz range.

DESCRIPTION:

A 50-foot coaxial cable is measured for group delay using the phase function of the 8505A.
The group delay mode is then used to measure the 50-foot cable to obtain a direct group
delay reading.

8505A NETWORK ANALYZER

=

MATCHED COAXIAL
CABLES

POWER SPLITTER

TEST CABLE
>50 FT. COAXIAL
CABLE

-’

Figure A2-24. Test Setup to Measure Group Delay of Test Cable

EQUIPMENT:
3-Way Power Splitter. . . ........... ... ... ...... HP 11850A
Matched Type-N Coaxial Cables . ................ HP 11851A
TestCable........................ >50 foot of coaxial cable
(RG-223/u or similar)
BNC to Type-N Adapters . ................... HP 1250-0780
PROCEDURE:

a. A coaxial cable greater than 50 feet in length is used as a standard in the group delay
test. Group delay of the test cable is measured with the 8505A in phase mode as
follows:

(D Connect the '"Test Cable' in A channel between the matched cable and the
power splitter as shown in Figure A2-24.

(2) Set 8505A controls as follows:

On A1 Source/Converter:

OUTPUT LEVELdABm ......... ... ... . . . —10
OUTPUT LEVEL VERNIER . ....... ... ... . .. ... 0
INPUT LEVELdBm MAX . ... .. ... .. —10

A2-37
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A2-58. GROUP DELAY ACCURACY TEST (Cont'd)

On A2 Frequency Control:

RANGEMHz ........ ... .. ... ... ... ...

On A3 Signal Processor:
Channel 1

.... 05-—-1300

LIN EXPAND

Model 8505A

3) Press Electrical Length DISPLAY CLR pushbutton. Set A2 Frequency Control
CW FREQUENCY and VERNIER for 700.00 MHz. Press Channel 1 DISPLAY

MKR pushbutton, then ZRO pushbutton to zero the digital readout.

“4) On A2 Frequency Control, adjust CW FREQUENCY up in frequency until the
marker digital readout again indicates O degrees. Record frequency for use in
later calculation. (NOTE: The phase change between the two zero points is 360

degrees.)

Frequency =

(5) Calculate the group delay of the "Test Cable"'.

- (Phase change in degrees)
360 X (Change in Frequency in Hz)

t

EXAMPLE
360 degrees
713 MHz —700 MHz

Change in Phase

Change in Frequency

MH:z

tD =

13 MHz
360 degrees 1
360 (13 X 10° Hz) 13X 10° Hz

77 ns

A2-38
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A2-58. GROUP DELAY ACCURACY TEST (Cont'd)

Installation

b. Connect equipment as shown in Figure A2-24 with both matched cables and adapters

connected to power splitter and ''test cable'' not connected in circuit.

c. On 8505A, set controls as follows:

On Al Source/Converter:

OUTPUT LEVELdBm . ......... ... ... . ..
OUTPUT LEVEL VERNIER ....... ... ... ... ... .......
INPUT LEVELdABm MAX . ....... . .. i

On A2 Frequency Control:
RANGEMHz ...... ... .. ..

On A3 Signal Processor:
Channel 1

d. Press Electrical Length DISPLAY CLR pushbutton.

0.5—1300
LIN FULL
WIDTH . ... ... . START/STOP 1
SCANTIMESEC .......... . ... .. ....... P
SCAN TIME VERNIER . ................... Fully clockwise
MARKERS . ... e
Marker 1 .. ... .. .. . .

e. Press Channel 1 DISPLAY REF pushbutton, then CLR pushbutton until REL light

goes out (if it was lit). Then press MKR pushbutton.

f.  Connect ''Test Cable' between adapters in the A channel. The Channel 1 digital read-
out should indicate the group delay calculated for the '"Test Cable' in step a (5)

above £ (1 ns +3% of reading).

Scans by ArtekMedia © 2006

A2-39/A2-40



Model 8505A

Operating and Programming Instructions

SECTION Il
OPERATING AND PROGRAMMING INSTRUCTIONS

A3-1. INTRODUCTION

A3-2. This section of the manual contains instruc-
tions showing how to make transmission and re-
flection measurements in both manual and auto-
matic modes.

A3-3. Included are step-by-step instructions on
manual operation supplied in Application Note 219,
as well as detailed instructions for programming
the 8505A in automatic mode from an external
controller through the Hewlett-Packard Interface
Bus (HP-IB).

A3-4. Manual Operation

A3-5. Application Note 219 is included in this
section to introduce you to the various manual op-
erating modes, and to give you a step-by-step
sequence of operations to make specific measure-
ments on a device.

A3-6. If you are interested in the operation of
specific controls on the 8505A, go to Figures A3-1

through A3-4. In these figures, the function of
each control is described in detail.

A3-7. Remote Operation and Programming

A3-8. The HP 8505A has a remote programming

interface using the Hewlett-Packard Interface Bus
(HP-IB). All measurements that can be taken by
the standard 8505A Network Analyzer can be
automatically programmed and controlled re-
motely via the HP-IB. This provides a remote op-
erator with the same control of the instrument as
does a manual (local) operator. Remote control
is maintained by a system controller (desk-top
computer, etc.) that sends commands or instruc-
tions to and receives data from the 8505A using
the HP-IB. The HP-IB is Hewlett-Packard's imple-
mentation of the IEEE Standard 488-1975. A
complete general description of the HP-IB is pro-
vided in the manual entitled " Condensed Descrip-
tion of the Hewlett-Packard Interface Bus," HP
Part Number 59401-90030.

A3-9. Programming information for the 8505A is
given in Paragraph A3-14 and on. Specific exam-
ples are given for HPL and BASIC languages: the
HP 9825A Desk-top Computer in HPL and the HP
9830A/B in BASIC. A table of HP-IB commands
together with sample command statements are
given in Table A3-1. A glossary of HP-IB terms is
given in Table A3-7. A summary of codes to com-
mand the 8505A is given in Tables A3-2 and A3-3.
Figure A3-5 gives the 8505A programming codes
in pictorial form. Some programming functions
require programmed time delays to allow comple-
tion of an operation. These are listed in Table A3-4.

A3-1/A3-2
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Table A3-1. HP-IB Commands (1 of 2)

Model 8505A

Sample Statement Forms

Message Function
Name 9825A 9830A/B
Commands to Signal Processor
Data Write data to 8505A wrt 716 CMD “?7UQ”, “<data>"
Read data from 8505A red 716 CMD “7P5”, <variable>
Remote Set HP-1B to Remote; (required rem 7 10 CMD “?U9”
only after Icl 7) 20 FORMAT B
30 OUTPUT (13, 20) 768;
Set 8505A to Remote; (required wrt 716 CMD “?Up”, “<data>"
only after Icl 716)
Local Set HP-IB to Local el 7 10 CMD “?U@”
20 FORMAT B
30 OUTPUT (13, 20) 1024;
Set 8505A to Local lel 716 10 CMD “2Uu@”
20 FORMAT 3B
30 OUTPUT (13, 20) 256, 1, 512;
Local Lockout Disable Local Pushbutton llo 7 10 CMD “?U9 ™
20 FORMAT 3B
30 OUTPUT (13, 20)256,17,512;
Clear Local Clear Local Lockout, set 8505A Icl 7, rem 7 10 CMD *2U@”
Lockout/Set to Local, enable Remote 20 FORMAT 2B
Local 30 QUTPUT (13,20) 1024, 768;
Abort Clear interface, clear binary cli 7 Not available
input mode, clear text mode
Commands to Frequency Control
Data Write data to 8505A wrt 719 CMD “?U3”, “<data>"
Read data from 8505A red 719 CMD *“?85”°, <variable>
Remote Set HP-IB to Remote; (required rem 7 10 CMD “?U3”
only after lcl 7) + 20 FORMAT B
30 OUTPUT (13, 20) 768;
Set 8505A to Remote; (required wrt 719 CMD 703”7, “<data>"
only after Icl 719)
Local Set HP-1B to Local lel 7 10 CMD “?U3”
20 FORMAT B
30 OUTPUT (13, 20) 1024,
Set 8505A to Local lel 719 10 CMD “?U3”
20 FORMAT 3B
30 OUTPUT (13,20) 256, 1,512;
Local Lockout Disable Local Pushbutton llo7 10 CMD “?U3”

20 FORMAT 3B
30 OUTPUT (13,20)256,17,512;

A3-10
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Table A3-1. HP-IB Commands (2 of 2)

Messa Sample Statement Forms
ge Function
Name 9825A I 9830A/B
Commands to Frequency Control
Clear Local Clear Local Lockout, set 8505A lel 7, rem 7 10 CMD “?U3”
Lockout/Set to Local, enable Remote 20 FORMAT 2B
Local 30 OUTPUT (13,20) 1024, 768;
Abort Clear interface, clear binary input cli 7 Not available
mode, clear text mode.

Table A3-2. Summary of Programming Codes for Source/Converter and Frequency Control (1 of 2)

ASCII ASCII
Code and Functions and Comments Code and Functions and Comments
Sequence Sequence
OUTPUT LEVEL dBm RANGE MH:
0 RF Output, Coarse control in 10 dB steps R Frequency Range
01 —60 dBm R1 .5~ 13 MHz
02 —50 dBm R2 .5 — 130 MHz
03 —40 dBm R3 .5 — 1300 MHz
04 —30 dBm
05 —20dBm MODE
06 ~10dBm
07 0 dBm M Sweep Mode
08 +10 dBm M1 LOG FULL, sweeps full band
M2 LIN FULL, sweeps full band
OUTPUT LEVEL dBm VERNIER M3 LIN EXPAND, WIDTH switch selects
which Start/Stop sweep ranges or CW.
v RF Qutput, Vernier control. LLO must
be set (true) to program, Non-learned WIDTH
programming code. The code is V.,
where attenuation V is calculated: w Frequency displayed is between START
XX and STOP Markers. Program M3 prior
V=9—9 x12dB—12dB to a “W” code.
or w1 START/STOP 1
V+12 w2 START/STOP 2
xx =99 ( ) w3 START/STOP ALTernately 1 and 2*
Examples: 12 w4 CW *AF
\7) ~12dB w5 W
V17 —10 dB (approx. value in Remote). *Not normally used in remote.
ve o SCAN TIME SEC
S SCAN TIME VERNIER defaults to maxi-
V75 —3dB .
V99 0dB mum (CW) when LLO is set.
S1 MANUAL
S2 100 — 10 seconds
INPUT LEVEL dBm MAX S3 10 — 1 seconds
1 Maximum input level before overload. S4 1 —.1 seconds
11 —10 dBm max. S5 .1 — .01 seconds
12 —30 dBm max.
A3-11
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Model 8505A

Table A3-2. Summary of Programming Codes for Source/Converter and Frequency Control (2 of 2)

ASCII ASCII
Code and Functions and Comments Code and Functions and Comments
Sequence Sequence
TRIGGER FREQ COUNTER MHz
T SINGLE not programmable. Position is (0= START, 99 = STOP)
used to select LOCAL. FC Non-learned programming code.
i; ﬁ&go Only one marker available in REMOTE.
T3 EXTernal 0 — 99 = Percentage of Sweep Width.
PROGRAMMING EXAMPLE
START-STOP FREQUENCY
FC10 With Start (FA) = 800 MHz and
FA START or CW FREQUENCY MHZ StOp (FB) - 1000 MHZ, therefore,
FB STOP or AF FREQUENCY MHz Sweep Width = FB-FA = 200 MHz
NOTE 200 X 10% = 20 MHz, so the marker
FREQUENCY VERNIER con- pOSlthﬂ is at 820 MHz.
trols default to minimum (CCW)
when LLO is set. RANGE MHz TERMINATOR (EXECUTE)
codgs deter.mme placement of E Followed by CR, LF
decimal point.
Table A3-3. Summary of Programming Codes for Signal Processor and Display (1 of 2)
ASCII ASCII
Code and Functions and Comments Code and Functions and Comments
Sequence Sequence
BW VIDEO FILTER MODE
(Display bandwidth) M Selects parameter being processed.
CoB Selects bandwidth and video filter IN or CIM1 OFF
OUT. .
1IM2 MA
CoBI BW = 10 kHz, Video Filter OUT IV pranitude
CpB2 BW = 1 kHz, Video Filter OUT C1M4 DLY (Delay)
COB3 BW = 10 kHz, Video Filter IN CIMS5 POLAR MAGnitude
C0OB4 BW = 1 kHz, Video Filter IN Ci1M6 POLAR PHASE
SET CHANNEL, INPUT, AND MODE SCALE/DIV
Cl Channel 1 (left channel) (Selects sensitivity or resolution for CRT
C2 Channel 2 (right channel) display in units/division)
The channel code above must precede the S Values for positions S1 through S8
INPUT and MODE codes. The following depend on MODE selected. For group
codes show channel 1 selected, however, delay, Frequency RANGE is also a
they also apply to channel 2 by changing determining factor.
Cl to C2.
DISPLAY REF
INPUT CIDI Display indicates value of REFerence line.
| Selects input port being processed
ClIt R Input DISPLAY MKR
ClI2 A Input C1D2 Display indicates parameter value at
ClI3 B Input Marker frequency.
Cl14 A/R Inputs Ratioed
C115 B/R Inputs Ratioed
A3-12
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Operating and Programming Instructions

Table A3-3. Summary of Programming Codes for Signal Processor and Display (2 of 2)

ASCHi ASCII
Code and Functions and Comments Code and Functions and Comments
Sequence Sequence
ABS CLR ABS CLR
C1D3 ABSolute Clear; sets reference line to zero. C3D1 ABSolute Clear; sets reference line to zero.
REF OFFSET LENGTH Offset
(Up/down pushbuttons offset reference C3R *nnn Position of decimal point and lamps m
line) or cm ON is determined by RANGE MHz
R+19999  Decimal position automatically inserted switch and MODE LENGTH switch.
and depends on MODE and SCALE/DIV. Up/Down pushbuttons are not program-
Displayed resolution increases at § = >35. mable but position (valid value) at time
Up/Down pushbuttons are not program- of local-to-remote transition, is loaded
mable but their position (valid value) at directly.
time of local-to-remote transition is loaded
directly. EXAMPLES of RANGE, MODE, and
lamps lit:
PROGRAMMING EXAMPLES RANGE MHz CIM2 C3M3
C1R459 45° in M3 Mode R1 XXX m XXX.m
CIR2000 20 dB in M2 Mode R2 XXX m XXX m
R3 XX.X cm XXX. ecm
CALIBRATION (ZERO) REGISTER
0 £1999 Not displayed on front panel. Value goes to VERNIER A AND B
reference offset register with REL ZRO Vernier controls for LENGTH Offset
pressed. Value equals zero with ABSolute switches. (Length offset adjusted by
CLR pressed. VERNIER controls is not stored in
. length-offset register.) VERNIER A
ELECTRICAL LENGTH and B default to zero (CCW) when
LLO is set.
C3 Amount of electrical length added is deter-
mined by position of RANGE MHz on Fre- CALIBRATION REGISTER
quency Control panel. (When cm and m . .
lights, electrical lengths displayed in centi- C30 £199 ‘Itlo’t, displayed on front panel. Slmll'a[‘ to
meters and meters respectively. ) R” except value goes to offset calibrate
P Y. register instead of length offset register.
INPUT
\ Selects input port being processed TERMINATOR (EXECUTE
C311 A Input Connector
C312 B Input Connector E Terminator is needed after each R, D,
and O.
MODE
ES:
M Maximum value depends on frequency EXAMPLES
range. TS It}
CaMI OFF Incorrect: “C1D1R45009QE
C3M2 LEIr\llgGTH x; minimum calibrated (length) Correct:. “C1D1EC1R4SPEC1O90E”
range.
C3M3 LENGTH X; maximum calibrated (length)
range.
C3M4  PHASE x 10°/SCAN; uncalibrated
x 10°/SCAN.
DISPLAY
D Non-learned programming code.

Scans by ArtekMedia © 2006
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Model 8505A

8505 Programming Codes

Focus

INTENSITY

— BW — yipeo

SCALE
TRACE X POSN
ey
a a
CH1 & < cH2

REF LINE POSN
™

|}
BEAM CENTER

PoL S

4 por

Programming

— REF OFFSET—  r— DISPLAY —™

r—LENGTH—  DISPLAY

EI L] almlw mpe | [2] [a]E
ABs =
IEI ] ek & & &
lNl’UT INPUT
R A A/R B/R A
] T ——
MODE
MODE ~ — poLar — rLEqu-, PHASE
OFF  MAG PHASE DLY MAG PHASE OFF XX 10°/SCAN
] S N S—a—cy| @m
. SCALE/DIV
A : COBT wo 0 SAEOV VERNIER
i
B :COBZ PHASE 180 90 45 20 \? 5 2 1 DEG
Empm, © @
: COB3 peLay zio o o 0 & 3o imii| g N
POLAR FULL: 1 2 05 02 0|\ e
: CoB4
NOT
PROGRAMMABLE

FREQUENCY
VERNIER

O

FREQUENCY
VERNIER

O

o/

RANGE MHz

5 MARKERS

LOG 110 1-100 1-1000
LIN 513 5130 51300

Bz 3

VERNIER

@)

MODE

WIDTH
LOG — SYART/SYOP —_ N
FULL FULL EXPAND ALT CW *AF CW
MmO 2 —\—[1 2 3 3 5]
mesa
SCAN TIME SEC TRIGGER
MANUAL =1 100 =10 = 1 —.1 =01 AUTO LINE EXT SINGLE
E‘|T2345‘| mO_2_3 4]
MAX- Min
COUNTER RESOLUTION

LINE

ouTPUT INPUT
LEVEL dBm ———
4 5 50 INPUT LEVEL
3 30-20 6 B 6 dBm MAX
—40 \_,; -10 -8 4, “10 -3
2 N N .
" 50, o7 17 L o] S—
11607 +101g PROBE POWER PROBE POWER
0199

A3-14

Figure A3-5. 8505A Programming Codes
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Table A3-4. 8505A Timing Requirements

Operating and Programming Instructions

Operation

Timing Delay Bequired

SIGNAL PROCESSOR

Front Panel Programming Qverhead
Per digit or character
Per 6‘E’7

Settling

Smoothing

10 kHz
1 kHz
Video Filter

Channel 1, Channel 2
Any change affecting Reference Level (includes REF OFFSET,
CLR, INPUT, MODE, and 8503A Test Set switching.)

ZRO (MKR mode)
ZRO (REF mode), CLR, INPUT, MODE, and SCALE/DIV

Electrical Length

Any change affecting LENGTH (includes LENGTH, CLR,
Channel 1 and 2 MODE, INPUT, and 8503A Test Set
switching).

ZRO, CLR, INPUT, and MODE

Read Marker value and determine if autoranging occurs
(resolution changes):

Resolution constant:
Autoranging

0.2 ms*
60 ms*

10 ms
25 ms
300 ms

3000 ms (to 0.01%)
1000 ms (to 1%)

At least 3 sweep
times per channel
+ 3,000 ms

3000 ms

20 ms

1 sweep/Channel +25 ms
2 sweeps/Channel +100 ms

SOURCE/CONVERTER
Front Panel Programming Overhead
Per digit or character
Per (GE”

Settling
OUTPUT, INPUT LEVEL dBm MAX
SCAN TIME SEC, TRIGGER

RANGE, MODE, WIDTH, FREQUENCY

START/STOP, +AF
CW (to 0.01%)

0.2 ms*
6 ms

20 ms
20 ms

120 ms
1000 ms (first freq.)
360 ms (next freqs.)

*Indicates hardwired holdoff. All other timing requirements must be handled using programmed delays.
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A3-14. PROGRAMMING THE 8505A
A3-15. HP-IB Addresses

A3-16. The instrument '"address' distinguishes one instrument from another in parallel with it on the
HP-IB (similar to the phone number in a telephone system). An HP-IB device may have either a TALK
address, a LISTEN address or both. Using the appropriate address code, all instruments in the system can
be either talkers or listeners. The 8505A Network Analyzer uses two sets of codes; one for the Frequency
Control, bottom half (see Figure A3-6) and one for the Signal Processor/Display, top half (see Figure A3-7).
The Frequency Control listens when switches or registers are being programmed ; the talk output consists of
frequency counter readings and the learn mode string. Likewise, the Signal Processor listens while being
programmed and talks with marker parameter readings or learn mode strings.

A3-17. The 8503A Test Set is a listener while being switched and talks with a ''learn mode'' value for the
state of its switch. Instruments shipped from the factory as an HP 8507A/B system have the factory pre-
set addresses listed in Table A3-5.

Table A3-5. Address Table (Preset Addresses)

Instrument Talk Listen 5-Bit Decimal Value
8505A Source/Converter S 3 19
8505 A Processor/Display P 0 16
8503A Test Set T 4 20
9825A or 9830A/B Desk-top U 5 21

Computer

These addresses may be modified by removing instrument covers and manipulating appropriate slide
switches or jumpers on various circuit cards. For detailed instructions, see the applicable Operating and
Service Manual. To change the addresses in the 8505A, see Paragraph A2-16.

A3-18. Programming Code Conventions
A3-19. 8505A functions are programmed using a two-character format:

a. The first letter of the control or switch name (for example, "'R"' for Range).

b. Plus a number indicating the position of the control beginning with 1 at the left or full CCW
position. Thus the 130 MHz RANGE (the second position from the left) is programmed '"R2".

Since the Signal Processor has duplicate controls for each display channel, a prefix code is used to indicate
what channel is being programmed, as follows:

a. ''Cl"isused for CHANNEL 1.

b. "C2"isused for CHANNEL 2.

c. '"'C3"isused for ELECTRICAL LENGTH controls.

d. "CQ"is used for the bandwidth programming on the display.

The letter "E" is used to indicate the end of programming information and must be used when controls are
programmed. Any controls not programmed will assume their ''front panel'' state (as manually positioned).
Programming code notations on the front panel of the 8505A are shown in Figure A3-5. A summary of

A3-16
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A2 FREQUENCY CONTROL TOP VIEW
SHOWING HP-1B BOARDS INSTALLED
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Figure A3-6. Frequency Control HP-IB Assemblies
A3-17
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A3 SIGNAL PROCESSOR TOP VIEW
SHOWING HP-IB BOARDS INSTALLED
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A3J11 HP-1B
CONNECTOR AND
CABLE ASSEMBLY
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Figure A3-7. Signal Processor HP-IB Assemblies
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Codes for the Source/Converter and Frequency Control are given in Table A3-2. Codes for the Signal
Processor and Display are given in Table A3-3.
Examples:

a. Code for source SCAN TIME in 1 — 10 sec position.

S3E—=—=c nd of data
SCAN TIME  3rd switch position
b. Code for Signal Processor CHANNEL 1 INPUT to B/R and MODE to PHASE:

C1I5M3E

c. Calculator sets source OUTPUT attenuator to 0 dBm position:

g9825A 9830A/B
cmd 7,°U?3”,  “Q7E" CMD_“U?3”, "07E"”
HP-I1B Calculator Unlisten Source to listen Calculator Unlisten  Source to listen
SELECT CODE talks command talks command

d. Calculator tells Processor: CHANNEL 1: MODE to DLY (delay) and CHANNEL 2: INPUT to
A/R,MODE to PHASE:
9825A 9830A/B
19: cmd 7, “U?0", “C1M4C2I4M3E" 19 CMD “"U?@"”, “C1M4C2I14M3E""

or

10: wrt 716, “C1MAC2I4AM3E"

A3-20. Using Variable Values as Program Codes

A3-21. It is often necessary to program an instrument using a code that takes the value of a variable stored
in the calculator. Applications of this are : (a) cycle through all attenuator steps, and (b) branch if a switch
is in a specific position.

The fmt and wrt statements can be used to output the variable value. The wrt also performs the addressing
function, eliminating the need to emd 7.

[y

Example: to cycle through all MODE settings, using CHANNEL 1 of the Processor:

9825A 9830A/B
Q:forI=1t06 19 FORI=1TO®6
1: fmt 1, “CIM"”,{,0,““E"”, 2 20 CMD “U?0Q”
2:wrt716.1,1 30 FORMAT “C1M", F1600.0, “E”
3: wait 1000 4@ OUTPUT (13,30) I
4: nextl 50 WAIT 100¢
60 NEXTI

In the above example, .0 (9825A) or F1000.0 (9830A/B) is a special format code used to suppress leading
blanks. The Z suppresses the carriage return and line feed that can cause the Processor to fail to update the
new codes. Details are contained in the Extended I/O ROM Programming Manual.

A3-19
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A3-22. Local/Remote

A3-23. Each of the 8505A instruments goes to REMOTE when addressed. To return to local (front panel
operation) either:

a. Slide the TRIGGER switch first to its extreme right position and then to the trigger mode de-
sired in local operation. Both source and Processor are switched to local.

OR
b. Program a GO TO LOCAL:

9825A 9830A/B
G: lcl7 16 CMD “U?@3" — Listen addresses for all instruments
20 FORMAT 3B desired.

30 OUTPUT (13, 20) 256, 1, 5612;

All front panel controls except the verniers are disabled in REMOTE.

A3-24. Local Lockout

A3-25. To disable the verniers as well as the front panel GO TO LOCAL (TRIGGER switch), program
LOCAL LOCKOUT:

9825A 9830A/B

@:llo 7 18 CMD “‘U?”
20 FORMAT 3B
30 OUTPUT (13, 20) 256, 17, 512;

To restore manual vernier control in REMOTE after LOCAL LOCKOUT has been commanded:

9825A 9830A/B
@G: lcl 7:rem 7 10 CMD ““U?”

20 FORMAT 2B
30 OUTPUT (13, 20) 1024, 768;

This commands the bus to LOCAL, then enables REMOTE (toggling the REN line which clears local
LOCKOUT). Upon the next addressing sequence, the addressed instrument switches to REMOTE (with
manual vernier control).

A3-26. Programming Frequency

A3-27. There are three recommended ways to program the frequency at which parameter measurements are
made. Basically the CW +AF (AF = 0) mode is the most generally useful. The MARKER/SWEPT mode is
the fastest while the CW mode has the greatest resolution and potential accuracy. The following section has
more details.

NOTE

To prevent errors in the Start/Stop Frequencies displayed, the WIDTH switch
must be programmed in the Data String prior to the START and STOP FRE-
QUENCY MHz registers.

NOTE

Changing the frequency of “"FA” or "FB’’ when in "W3" (ALT sweep) or en-
tering a frequency > 1300 VIHz will cause errors in the frequency readout.

A3-20
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A3-28. In general, when programming the frequency registers, the decimal point is not accepted. Its posi-
tion is assumed and changes with the frequency range switch setting:

Range 1 (.5 — 13 MHz) — XX.XX MHz
Range 2 (.5 — 130 MHz)— XXX.X MHz
Range 3 (.5 — 1300 MHz) — XXXX MH:z

For example, FA1Q@® programs 10 MHz on Range 1 while FAQ@®1Q programs 10 MHz on Range 3. This
shift in decimal points, the determination of the frequency range switch setting, R, and scale factor, T
(9825A) or FQ (9830A/B), are easily determined for any frequency, F (in MHz):

9825A 9830A/B
@: 1+ {(F>13)+ (F>130) >R 10 R=1+{(F>13)+(F> 130)
1: tn?(3-R}~>T 20 F@=101 (3-R)
2. TF~F 30 F=FF0

A3-29. Fast CW Mode. For most automatic applications, the CW £AF mode with AF set to zero is recom-
mended. In this mode (and all swept modes) the capacitive filter used in CW is bypassed so that the wait
to settle to 0.1% of frequency step is 130 ms. This is effectively a fast CW mode with four digit resolution.

Example: Toset 1113 MHz in '"fast CW'":

9825A 9830A/B
@: cmd7,U?3"”, “R3M3WAFBGE" 1@ CMD “U?3”, “R3M3W4FBOE"
1: 1113-F 20 F=1113
2: fmt1,“FA”,f.0,"E" 30 CMD "U?3"
3: wrt719.1,F 4@ OUTPUT (13,50) F
4:  wait 130 5@ FORMAT "“FA”, F1000.0.”E"
60 WAIT 200

Typically a program would be structured so that line @ (9825A) or 10 (9830A/B) was executed only once.
To program 10.14 MHz the code would be "R1M3. . ." and F would be 1014.

A3-30. CW Mode. This mode is programmed by cmd 7 "U?3'", "M3WSE'" (9825A) or CMD ''U?3",
“M3WSE” (9830A/B). The actual frequency is programmed by “FAXXXXE” where XXXX is the coarse
frequency.

A3-31. To achieve greater resolution in CW you may use " FAXXXZFBYYYYE'". FBYYYY is essentially a
vernier in CW where 1000 counts in FB equal 2 counts in the Z position of FA. The following examples
show how various frequencies would be programmed using the FAXXXZBYYYY format:

12.36 286 MHz 110.5 732 MHz 1126, 382 MHz
/
calizss  FEe1as Fa<fios PO 366 ealiize  FE- 101

9825A 9830A/B
3: llo 7; cmd 7, “U?3", “M3W5E" 40 CMD “U?3", “M3WSE"
4: fmt1, "R, 1.0, “FA”, 1.0, “FB", 1.9, “E" 50 OUTPUT (13,60) R, INT (F), (F=INT (F)) » 508
5: wrt 719.1, R, int (F), 580 (F—int (F)) 60 FORMAT “R”, F1000.0, “FA", F1000.0, “FB"' F1000.0, “E"
6: wait 1500 70 WAIT 1500

A3-21
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A3-32. While this mode provides highest resolution, the absolute accuracy of the digital-to-analog conver-
ters (1%) are not compatible with this resolution. However, the DAC's offset and linearity errors can be re-
moved by using the frequency counter to feedback corrections. (See Paragraph A3-43.) To provide best
residual FM in this mode, capacitive filtering is employed. This filter requires a wait after setting frequency
of 1500 ms to settle to 0.1% of frequency stepped.

A3-33. Marker Swept Modes. Displaying the full sweep while taking data at a single frequency is a new
technique in automatic testing. It allows you to actually "'see'' the data being taken. It is accomplished by
first programming the instrument to either START/STOP 1, START/STOP 2, or CW +AF and then pro-
gramming the frequency marker. Any swept mode is programmed by entering the frequency limits into the
FA and FB registers. For example, in START/STOP 1 or 2:

START/STOP 1 or 2: FA = start frequency
FB = stop frequency

Example: to sweep between 50 and 100 MHz on START/STOP 2 in RANGE 2:

9825A 9830A/B
cmd 7, “U?3"”,"R2M3W2F A500FB100GE" CMD “U?3", “R2M3W2FAG0BFB1000E"
CW £AF: FA = center frequency
FB=+AF % 10

Example: To sweep 10+ 0.5 MHz (9.5 to 10.5 MHz) in RANGE 1:

9825A 9830A/B
emd 7, “U?3”, "R1IM3W4F A1000F B5GGE" CMD “U?3”, “"R1M3W4FA1000F B5@OE "

Once a sweep has been programmed, the frequency marker is positioned on the display using FCXX.
XX corresponds to screen position in % of screen from left to right with 1% to 99% in 1% steps equal to
the range of allowable positions.

Example: To set up a 100 — 300 MHz display with the marker at 180 MHz:

9825A 9830A/B
@ cmd 7, U?3”, “R3M3W1FA100FB30GE " 16 CMD ““U?3”, “R3M3W1FA106FB300"
1: (180 — 100) 100 /(300 — 100 ) ~>F 20 F=(180—-100) ~ 160/(300 — 100)
2: fmt 1, “FC”, .0, “E" 30 OUTPUT (13,40) F
3: wrt 719.1, F 4@ ‘FORMAT “FC", F1000.8, "'E”

To set up a 50 MHz center frequency with a 5 MHz total window and the marker at 49 MHz, the line O
code would be "R2M3W4FAS00FB25E'' and F would be (49 — 47.5) = 100/5, or 30.

A3-34. Different applications may well require any of the three frequency setting techniques. For example,
in production testing, it is often fastest to set up in a swept/marker mode. Adjustments are made, then
representative data is taken using the marker at 5% or 10% steps. The operator can quickly visually check
for glitches eliminating the need for testing at 100 — 500 individual points. On the other hand, to take the
highest accuracy data it might be necessary to use CW with counter feedback. This is particularly true when
the device characteristics change rapidly with frequency or when vector errors are being stored for complex
setups. The accuracy of the error correction depends on the ability to return to the same frequency during
each of the calibration and measurement cycles. Characteristics of the various methods of setting frequency
are listed in Table A3-6.
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Table A3-6. Characteristics of Frequency Setting Modes

CwW Fast CW Marker/Swept
Resolution: 13 MHz .02 kHz .01 MHz 1 —99%
130 MHz 0.2 kHz 0.1 MHz Swgip Span
1300 MHz 2 kHz I MHz in 1% Steps
Wait time* 1500 MS 130 MS 130 MS
Accuracy * ok 1% of Range 1% of Range

*Time to settle to 0.1% of frequency stepped.

*¥*Can be corrected to counter accuracy (1/105).

A3-35. Reading the Frequency Counter
A3-36. The counter reading is output by simply telling the source to talk.

Example: Read counter and place value in variable F.

9825A 9830A/B

@:red 719, F 1@ CMD “S?5"
20 ENTER (13, #)F1

The frequency reading is in Hz with the decimal point positioned correctly.

On the 9825A, red like wrt also performs the addressing function, eliminating the need to cmd 7.

The counter output depends on the mode selected:
a. In CW: Reading is actual frequency with maximum resolution.
b. In Swept Modes: Frequency at the FREQ COUNTER MARKER (FC) with output resolution
dependent on sweep speed (highest resolution at "'S3"").
The counter output of zero may occur under the following conditions:

a. When the FREQ COUNTER MARKER is positioned too near the end of the sweep (typically
>97) on the fastest scan time.

b. When the counter and I/O are not properly synchronized. This will be avoided if each counter
request is preceded by an "E''.

A3-37. The counter has a built-in delay after the '"E'' is passed to the source to compensate for scantime
settings. It will delay until a sweep is completed before outputting a frequency. Therefore, it is not neces-
sary to wait between setting the marker and reading the counter. However, there is no built-in delay for
oscillator settling time. WAIT's in accordance with Table A3-6 should be programmed.

A3-23
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A3-38. Reading Magnitude, Phase, and Delay

A3-39. The Processor can output the marker values for each display channel. These are the same parameter
values that appear in the LED display when mM™kKR is pushed. Both channels output after the Processor
is addressed to talk.

9825A 9830A/8

@:red716,D, A 19 CMD *'P?5”
20 ENTER (13, *} C1,C2

Channel | and 2 marker values are automatically measured on alternate sweeps when both channels are ON.
No delays are built-in so WAIT's for two sweeps should be programmed prior to requesting Processor read-
ings with two channels turned on. W =3 » 10 t (7 — S) where W = wait in ms and S = setting of SCAN-
TIME switch. This allows the scan vernier to be set anywhere. (If vernier is set at MAXIMUM, sweep can be
faster.) If a request is made prior to completion of a sweep, the last valid processor reading will be output.
This will also be the case when a channel or channels are switched off.

A3-40. With slow sweep speeds, it will be to your advantage to program a frequency counter operation in
the marker mode. This will allow faster repetitive readings. This mode can provide an adaptive holdoff until
the sweep reaches the marker settings. Then the sweep may be retriggered with an "E'' and the counter
process used again to update the second processor channel prior to outputting both processor marker
values. This avoids a fixed wait for two full slow sweeps at each marker position (particularly wasteful when
the marker is positioned at the beginning of the sweep).

A3-41. As in manual operation, the resolution of the data output can vary with the SCALE/DIV setting. If
readings meet the conditions in List A below, the outputs will be at maximum resolution with an automatic
factor of ten reduction in resolution, independent of the SCALE/DIV switch setting, if the limits are ex-
ceeded. The Processor can be forced to produce valid maximum resolution readings when the conditions of
List B are met by programming SCALE/DIV to position 5 (85) and switching to the mode. If §5
is set and the conditions of List B are exceeded, invalid readings equal to List B values will result.

MODE LISTA LISTB
MAG <+ 8.0dB <+ 19.99 dB
PHASE <+ 80.0 DEG <z 199.9 DEG
DELAY (13 MHz) <+ 8.0 us <% 19.99 us
DELAY (130 MHz) <+ 0.8 us <+ 1.999 us
DELAY (1300 MHz) <+ 80.0 ns <+ 1999 ns
NOTE
The MKR made when autoranging can require up to a 3-second wait for settling
time,
NOTE

When programming the Signal Processor with a wrt statement, the terminating
carriage return-line feed may suppress data updating. To eliminate this problem,
use cmd instead of wrt, or use format '‘z’’ with wrt.

NOTE

To guarantee 0.1° phase resolution independent of angle, it is necssary to switch
to mode with reference of 0 degrees: cmd7, "U?@”’, "C2M3RBEC2D1E"”
(9825A) or CMD "“U?0"”, "C2M3ROEC2D1E’* (9830A/B).

A3-24
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A3-42. Example Measurement Programs

Operating and Programming Instructions

A3-43. Marker Swept Mode Example. In the following example, it is assumed that Channels 1 and 2 of the
Signal Processor have been programmed to the appropriate mode and input settings, and that the source has
been programmed to the desired S/S1, S/S2, or CW +AF settings with the SCAN TIME set to the 10 ms

(fastest) position.

Example:
play and print out the results.

9825A

for J=11t0 96 by 5
fmt 1, "FC”, .0, ““E”
wrt 719.1,J

wait 130

red 719, F

red 716,D, A

prt F/1e6, D, A
next J

end

yoohwn 9

Read Frequency, CHAN 1 Marker, and CHAN 2 Marker at 19 points across the CRT dis-

9830A/B

10 FOR J=1TO 96 STEP5
20 CMD "U?3”

30 FORMAT "“FC”,F1000.0, “E”
4@ OUTPUT (13,30) 4

50 WAIT 200

6@ CMD ‘?S5”

70 ENTER (13, %) F

80 CMD “P?5”"

90 ENTER (13, *) C1,C2
100 PRINT F/1E+@6, C1, C2
110 NEXT J

120 END

A3-44. Counter Feedback Technique Example. Counter feedback should be used when the best possible
frequency accuracy is desired. The technique uses the 8505A's built-in counter and the CW Frequency

mode in the following multi-step process:

a. Coarse tune FA only with FB set to zero. (Set FA slightly lower than desired frequency.)

b. Count resultant frequency.

c.  Output corrected FA and initial FB value.

d. Count again.

e. Correct FB.

Repeat steps d and e for greater accuracy, if desired. This technique can correct for non-linearity and offset
in both FA and FB DAC's. It does not provide any improvement in short term (residual FM) characteristics.

)

Example: Set frequency from 100 to 1000 MHz in stef)s of 100 MHz using the counter feedback
technique. Print frequency (MHz), Channel 1 and Channel 2 marker values.

"~ 9825A

dim F[3]

lto 7; wrt 719, "M3WbGE"’
for =100 to 1000 by 100
gsb “FREQ”

red 719, F

red 716, D, A

prt F/1e6,D, A

next J

stp
(cont'd)

DyoUrwNS

10
20
30
40
50
60
70
80
og

9830A/B

CMD "?U”

FORMAT 3B

OUTPUT (13,20) 256, 17, 512;
FOR J=100 TO 1000 STEP 100
GOSUB 200

CMD *?85”

ENTER (13, *) F

CMD *P?5”

ENTER (13, *} C1,C2
(cont’d)

A3-25

Scans by ArtekMedia © 2006



Operating and Programming Instructions Model 8505A

9825A 9830A/B
9: “FREQUENCY FEEDBACK SUBROUTINE"': 100 PRINT F/1 E + @6, C1, C2
10: “FREQ”: 110 NEXT J
11: fmt 1, “FA”,f. 0, FB”,f.0,“E"” 120 END
12: wrt719.1,4,0 200 REM FREQ FEEDBACK SUBROUTINE
13: wait 1500 216 CMD "U?3"
14: forI=1t0 2 220 FORMAT "“FA”,F 100.0, “FB", F1000.0, “E"
15: red 719, F; F/1e6—>F 230 OUTPUT (13,220) J,0
16: if 1 >1;gto ““fine” 240 FORI=1TO 2
17: J+ (U =F)=>F [1] 250 WAIT 1500
18: int (F [1]} = F [2] 260 CMD *'S?5”
19: 500 (F [1] —F [2] ) > F [3] 270 ENTER (13, =) F
20: gto +2 280 F=F/1E+06
21: “fine” : F [3] +500(J — F)~ F [3] 290 IF I> 1 THEN 340
22: wrt 719.1, F [2] , F [3]; wait 1500 300 F1=J+ (J-F)
23: nextI;ret 3103 F2 = INT (F1)
24: end 320 F3=(F1—-F2) 500

330 GOTO 350

340 F3=F3 + ({J—F) +500)
350 CMD “"U?3"

360 OUTPUT (13,220) F2, F3
3760 NEXT1I

380 RETURN

A3-45. Learn Mode

A3-46. The unique learn mode capability allows the calculator to command the instrument to output the
state of its manually setup switches and registers in a mult-character code string which can be stored in the
calculator. Then at a later time this string can be used to recall the previous instrument setup.

This is simply implemented by programming the character ''L"' to the instrument and then addressing it to
talk:

Example: To learn the signal source's current settings:

9825A 9830A/B
1: rem 7;wrt 719, “L" 2@ CMD “U?3”, "“L", "'S?5"”
2: red 719, S$ 30 ENTER (13, *) S$

In this case the code string from the source is stored in S$. A typical string is shown below:

S$ = “O711R3M3W1S5T1, FAG100 , FBO200, E”

Example: To learn the signal processor's current settings:

9825A 9830A/B
3: wrt 716, “L"” 40 CMD "“U?@ ", “L", “P?5"
4: red 716, P$ 5@ ENTER (13, *) P$

P$ = “C@B1C114M2S3R0O8000C2 .. ....... "’

The string variables must initially be dimensioned properly. 30 characters are in the source learn string and
82 in the Processor learn string. The dimension statement is shown below:

9825A 9830A/B
@: dim S$ [30], P$ [82] 10: DIM S$ [30], P$ [82]

A3-26
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Table A3-4 defines both the source and processor strings. Even though the learned data will vary, the string
position of each switch code remains the same and is therefore easily decoded. The SCANTIME switch
position code is the 12th character in the source string. In the example (Table A3-7), its value is extracted
from S$ and stored in ""A"".

Table A3-7. “LEARN MODE Strings

SOURCE:

“"Ox Ix Rx Mx Wx Sx Tx, FAxxxx, FBxxxx, E”
S S S

PROCESSOR:

“C@ Bx, C1 Ix Mx Sx Rxxxxxx, €2 Ix Mx Sx RzZxxxxx,
4 El) 1|1 13 15 25 27 29 3

C3 Ix Mx Sx Rixxx, E, C1 Ofxxxxx, €2 Ofxxxxx, €3 Ofxxx, E”
41 4|3 4|5 47 57 67 77

Example: To determine the SCAN TIME setting:

9825A 9830A/B
@: val (S$[12]) ~A 10 A=VAL (5$[12]

A3-47. While the learned strings include the current values of switch positions and reference registers, this
may not be a complete definition of the state of the instrument. This can be important for polar displays
where both phase and mag references may be necessary and for alternate sweep where the FA, FB for both
Start Stop 1 and Start Stop 2 are necessary. For electrical length a code SX (val P$(45)) is provided to indi-
cate the mode switch position for the non-switched input. In these cases it may be necessary to switch
modes and learn the other registers to have a complete definition of the state of the machine. The ''learn”
strings used in the Basic Measurement Program have this "'enhanced’’ capability.

A3-48. Verniers. The state of verniers cannot be learned. Thus, it is important to leave vernier settings un-
touched between the "learn'' time and when they are recalled. For longer term storage, it is recommended
controls be set to the "preset'' position (shown below) before "learning." When the instrument is switched
to the remote state, the verniers are not automatically set to the preset state. This allows the convenient use
of the verniers to fine tune measurement even in automatic operation. However, all verniers are automati-
cally ""preset” by using LOCAL LOCKOUT.

9825A 9830A/8

@: llo 7 1@ CMD ““U?”
20 FORMAT 3B
30 OUTPUT (13,20) 256, 17,512;

LOCAL LOCKOUT also disables the manual LOCAL capability on the TRIGGER switch.

A3-27
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VERNIER CONTROL “PRESET"” POSITION
Output Level Vernier —10dBm
Scantime Vernier MAX CW (Fastest Sweep)
Frequency Verniers (2) 0 Position MAX CCW
Electrical Length Verniers (2) 0 Position MAX CCW

A3-49. Learn Mode Example Program. In the following example the manually set controls of the 8505A
are "learned' and the instrument then switched back to local. The instrument's settings can then be switched
to any other position. When CONTINUE (9825A) or SPACE BAR EXECUTE (9830A/B) is pressed, the

instrument will return to its exact original settings.

9825A 9830A/B

@: dim S$[301, P$[82] ;lcl 7; stp 18 DIM S$[39], P$[82]

1: rem 7; wrt 716, "‘L"" 20 CMD ““u?@ ", “L", “P?5"

2: red 716, P$ 30 ENTER (13, *) P$

3: wrt 719, “L" 49 CMD ““U?3", "L, *'S?5""

4: red 719, S$ 50 ENTER (13, *) S$

5: lcl 7 60 CMD “"U?30""

6: dsp "NEXT SETUP"; stp 70 FORMAT 3B

7: rem7;wrt 716, P$ 80 OUTPUT (13, 70) 256, 1,512;

8: wrt 719, S$ 9@ DISP “NEXT SETUP”;

9: end 100 INPUT X$
116 CMD “U?3”,SS$, “U?0 ", P$
120 END

A3-50. Advanced Programming Techniques

A3-51. Expanded Codes. Programming codes are not limited to a single letter. It may be desirable in some
cases to use all the letters of the name of the control, e.g., "'RANGE 2" instead of "R2". However, some
names will produce the wrong code if letters of the name are recognized as a valid code. Example:
"FREQUENCY A" will uncode as "FC'' and code the "Frequency Counter" rather than START frequency.

A3-52. Programming Register Values. Values for Channels | and 2 Reference Register and the correspond-
ing Stored Reference (MKR, ZRO) registers are programmed w1th R or O followed by five digits with a
maximum stored value of 19999.

Reference RXXXXX
Stored Reference O XXXXX

The decimal point is not programmed; its position is assumed as a function of mode.

MAG XXX.XX dB
PHASE XXXX.X degrees
DELAY (13 MHz) XXX . XX us
DELAY (130 MHz) XX XXX us
DELAY (1300 MHz) XXXX.Xns

Reference registers may take up to 1.5 seconds to settle after being programmed.

A3-28
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A3-63. Electrical Length Registers. Electrical Length Registers for reference and stored reference are pro-
grammed with R or O followed by three digits with a maximum value of 199.

Reference R+XXX
Stored Reference 0£XXX

Again, the decimal point is not programmed. Its position is assumed depending on the Source RANGE and
Signal Processor MODE switch settings:

RANGE MODE x 1 MODEx 10 MODE x10°/SCAN
13 MHz XXX XXX X10 DEG/SCAN
m m
130 MHz XXX XXX X10 DEG/SCAN
m m
1300 MHz XXX XXX X10 DEG/SCAN
cm cm

A3-54. DAC Settling Time. All reference registers may take up to three seconds to settle. This means when-
ever there is a change in INPUT (B, A/R, etc.), MODE (MAG, PHASE, etc.), or 8503A/B Test Set state
(forward or reverse), there will be a change of reference registers. If the value of the register changes, no
new program codes or reading of data should be done until the DAC has settled.

A3-55. Multiple E’s. If Reference and Stored Reference registers (R & O) are to be programmed in the same
string, separate '"E'" or end-of-data commands are required for each.

Example: “C1 R+189B@0M1OPE" — Incorrect
C1 R+1890GQEC1OB1@BE" — Correct

Note that the C1 or C2 Signal Processor prefix codes also need to be repeated when changing both the "O"
and "R" registers. The repeated "E'' and "C1'"/"C2" requirement also applies to the "D" codes used for
switching between the Reference (REF) and Markers (MKR) data readout modes.

Example: C1D2EC1R+@80GBEC100100E""

A3-56. Serial Poll. When the source is used in serial poll mode, the SRQ line can report loss of phaselock
or RF input overload.

Example: To check for valid measurement conditions on the source:

9825A 9830A/B
@: rds (719)=A 10 GOSUB 11@.
1: if bit (6, rds (719)) = @; gto +2 20 IF (STAT13) THEN 200
2. prt "OVERLOAD"; stp 30 PRINT “MEASUREMENT VALID"

3: prt “GOOD"; stp

200 GOSuUB 110
210 IF A$64 THEN 30
220 PRINT“OVERLOAD"

(cont'd)
A3-29
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9825A 9830A/B

116 CMD “U?”
120 FORMAT 3B Set Serial Poll Enable
13@ QUTPUT (13, 12@) 256, 24, 512;

140 CMD “'S?5”

150 A=RBYTE13 } Read Source Status

160 CMD “U?"”

ial P
170 OUTPUT (13, 120)256, 25, 512; JCIear Serial Poll Enable

A3-57. Phase Measurement Speed Limitations. At phase crossovers (+180° transitions) the response time
of the system is such that readings can occur on the transition slope at the faster scantimes. Invalid Phase
Readings in Swept Modes can be eliminated by programming SCANTIME to position S4. There are no
problems with the CW or FAST CW Modes.

A3-58. Polar Output. Marker parameter output can be switched into real and imaginary format by issuing
a "C@D3C116C2I6E" to the Processor. Channel | then reads —Y and Channel 2 reads —X with a reading
of 250 corresponding to full scale (unity circle). "CQ DQE'' switches back to the standard dB and angle

format.

A3-59. Programming ZRO. To ensure a correct marker zero for all measurement conditions, use the follow-
ing program code. (The Channel 2 zero could also be done at the same time.)

9825A 9830A/B
@: wrt “P”, "C1RGEC100E" 1@: CMD “U?@", “C1ROEC100E"
1: wait 3000 29: WAIT 3000
2: wrt "“P”, “C1D4E” 3@: cMD “U?0”, “C1D4E"
3: wait 3000 49: WAIT 3000
4: wrt “P", “C1D2E" 5@: cMD ‘“U?@", “C1D2E"

For slower sweep speeds, wait three seconds plus three sweep times for each channel.

A3-60. Programming CLR. Programming D3 is equivalent to momentarily pressing the CLR pushbutton
(only the reference offset register ''R'" is cleared). To clear the calibration register "O' and the reference
offset register ''R"" (equivalent to manually holding down the CLR pushbutton), use the following pro-
gram code.

9825A 9830A/B

0: wrt “P”, “C1RGEC100GE"" 10 CMD *“U?@", ‘“C1RGEC100QE"
1. wait 3000 20 WAIT 3000
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Table A3-8. Glossary of HP-IB Terms (1 of 2)

ADDRESS — A 7-bit code applied to the HP-IB in “Command Mode” that enables instruments, capable of
responding, to listen and/or talk on the Bus.

ADDRESSED COMMANDS — These commands allow the Bus controller to initiate simultaneous actions
from addressed instruments which are capable of responding.

ATN — Mnemonic referring to the attention control line on the HP-IB. This refers to the Command Mode
of operation on the HP-IB, or the control line that places the HP-IB in this mode.

BIT — The smallest part of an HP-IB character (Byte) that contains intelligible information.

BUS COMMANDS — A group of Special Codes that initiate certain types of operation instruments capable
of responding to these codes. Each instrument on the HP-IB is designed to respond to those codes that
have useful meaning to the device and ignore all others. (See Table E2-2.)

BYTE — An HP-IB character sent over the Data Input/Output (DIO) lines, normally consisting of eight-bits.

COMMAND MODE - In this mode, devices on the HP-IB can be addressed or unaddressed as talkers or
listeners. Bus commands are also issued in this mode,

CONTROLLER — Any device on the HP-IB that is capable of setting the ATN line and addressing instru-
ments on the Bus as talkers and listeners. (Also see System Controller.)

DEVICE CLEAR (DCL) — ASCII character DC4 (Octal 024)which, when sent on the HP-IB, will return all
devices capable of responding to pre-defined states.

DATA MODE — The HP-IB is in this mode when the ATN control line is high (false). In this mode, data
or instructions are transferred between instruments on the HP-IB.

DAV — Mneumonic referring to the Data Valid control line on the HP-IB. This line is used in the HP-IB
Handshake sequence.

D10 — Mnemonic referring to the eight Data Input/Output lines of the HP-IB.

EOQl — Mnemonic referring to the control line End or Identify on the HP-IB. This line is used to indicate
the end of a message on the Bus. It is also used in parallel polling.

EXTENDED LISTENER — An instrument that requires two HP-IB bytes to address it as a listener. (Also
see Listener.)

EXTENDED TALKER — An instrument that requires two HP-IB bytes to address it as a talker. (Also see
Talker.)

GO TO LOCAL (GTL) — ASCII character SOH (Octal 001) which, when sent on the HP-IB, will return
devices addressed to listen (and capable of responding) back to local control.

GROUP EXECUTE TRIGGER (GET) — ASCII character BS (Octal 010) which, when sent on the HP-IB,
initiates simultaneous actions by devices addressed to listen and capable of responding to this command.

HANDSHAKE — Refers to the sequence of events on the HP-IB during which each data byte is transferred
between addressed devices. The conditions of the HP-IB handshake sequence are as follows:

a. NRFD, when false, indicates that a device is ready to receive data.

b. DAV, when true, indicates that data on the DIO lines is stable and available to be accepted by the
receiving device.
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Table A3-8. Glossary of HP-IB Terms (2 of 2)

c. NDAC, when false, indicates to the transmitting device that data has been accepted by the receiver.
HP-IB — An abbreviation that refers to the Hewlett-Packard Interface Bus.

IFC — Mnemonic referring to the Interface Clear control lin¢ on the HP-IB. Only the system controller
can activate this line. When IFC is set (true), all talkers and listeners on the HP-IB are unaddressed and con-
trollers go to the inactive state.

LISTENER — A device which has been addressed to receive data or instructions from other instruments on
the HP-IB. (Also see Extended Listener.)

LOCAL LOCKOUT (LLO) — ASCII character DC1 (Octal 021) which, when sent on the HP-IB, disables the
front panel controls of responding devices.

NDAC — Mnemonic referring to the Data Not Accepted control line on the HP-IB. This line is used in the
Handshake sequence.

NRFD — Mnemonic referring to the Not Ready For Data control line on the HP-IB. This line is used in the
HP-IB Handshake sequence.

PARALLEL POLLING — A method of simultaneously checking status on up to eight instruments on the
HP-IB. Each instrument is assigned a DIO line with which to indicate whether it requested service or not.

PRIMARY COMMANDS — The group of ASCII characters which are typically used on the HP-IB. (See
Table E2-2.

REN — Mnemonic referring to the Remote Enable control line on the HP-IB. This line is used to enable
Bus-compatible instruments to respond to commands from the controller or another talker. It can be
issued only by the system controller.

SECONDARY COMMANDS — The group of ASCII characters that are used to increase the address length
of extended talkers and listeners to two bytes.

SELECTIVE DEVICE CLEAR (SDC) — ASCII character EOT (Octal 004) which, when sent on the HP-IB,
returns addressed devices capable of responding to a predetermined state.

SERIAL POLLING — The method of sequentially determining which device connected to the HP-IB has
requested service. Only one instrument is checked at a time.

SERIAL POLL DISABLE (SPD) — ASCII character EM (Octal 031) which, when sent on the HP-IB, will
cause the Bus to go out of serial-poll mode.

SRQ — Mnemonic referring to the Service Request control line on the HP-IB.This line is set low (true) by
any instrument requesting service. 8

SYSTEM CONTROLLER — An instrument on the HP-IB having all the features of a standard controller
with the added ability to control the IFC and REN lines. (Also see Controller.)

TALKER — A device addressed to transmit data on the HP-IB. (Also see Extender Talker.)

UNADDRESS COMMANDS — These commands are the Unlisten Command (?) and the Untalk Command
(—). When the Unlisten Command (?) is transmitted on the HP-IB, all devices on the Bus will be unaddress-
ed as listeners. When the Untalk Command (-) is transmitted, all devices will be unaddressed as talkers.

UNIVERSAL COMMANDS — These commands affect every device capable of responding on the HP-IB,
regardless of whether they have been addressed or not; e.g., Serial Poll Enable (SPE) and Serial Poll Disable
(SPD).

UNLISTEN COMMAND — See UNADDRESS COMMANDS.

UNTALK COMMAND — See UNADDRESS COMMANDS.
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Performance Tests

CHAPTER A
MODEL 8505A NETWORK ANALYZER
SECTION IV
PERFORMANCE TEST
A4-1. INTRODUCTION A4-4. EQUIPMENT REQUIRED
A4-2. The procedures in this section test the electri-

cal performance of the instrument using the specifica-
tions of Table A1-1 as the performance standards. All
tests can be performed without access to the interior of
the instrument. A simpler operational test is included
in Paragraphs A3-1 through A3-10.

A4-3. The performance test procedures should be
performed in the sequence given. If a test measure-
ment is slightly out of tolerance, go to Section V and
perform the appropriate adjustment procedures. If a
function fails to operate, go to Section VI Troub-
leshooting to find which major assembly has failed,
then to the appropriate assembly section to troub-
leshoot to the printed circuit or assembly that has the
trouble.

A4-5. Equipment required for the performance tests
is listed in the Recommended Test Equipment in Table
Al-4. Any equipment that satisfies the critical specifi-
cations given in the table may be substituted for the
recommended model.

A4-6. TEST RECORD

A4-7.  Results of the performance tests may be tabu-
lated on the Test Record at the end of the procedures.
The Test Record lists all of the tested specifications
and their acceptable limits. Test results recorded at
incoming inspection can be used for comparison in
periodic maintenance and troubleshooting and after
repairs or adjustments.

PERFORMANCE TESTS

A4-8. FREQUENCY RANGE AND ACCURACY TEST

NOTE
Allow one hour warm-up time before making the Performance

Tests or Adjustments.

SPECIFICATIONS:

CW Mode Accuracy: + 2 counts of LSD + time-base accuracy*
Swept Frequency Accuracy: +1% of range for linear sweep

Counter Accuracy: =2 counts + time-base accuracy*

*Time-base Accuracy = 5 ppm +1 ppm/°C +3 ppm/90 days.

A4-1
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Model 8505A

PERFORMANCE TESTS

A4-8. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

DESCRIPTION:

The 8505A built-in frequency counter calibration is checked against a known good electronic counter by
monitoring the CW RF signal. In CW +AF mode, the FREQUENCY READOUT is compared to the counter
readout. If necessary, the CW RF signal is adjusted to match the FREQUENCY readout. This calibrates the digital
FREQUENCY readout to the ictual RF OUTPUT signal being read on the built-in counter. The START/STOP
sweep signal frequecv is ineasured using an external counter to monitor the frequencies with both START and
STOP frequencies the same.

8505A NETWORK ANALYZER ELECTRONIC COUNTER
-.- °° © o - W
. INPUT
DUTP?; s o e ! lo_o_:(f
= 0 00| T 2T o
l 10d8B
ATTENUATOR
(1 d
Figure A4-1. Frequency Accuracy Test Setup

EQUIPMENT:
Electronic Counter .......... ... it e HP 5340A
10 dB Attenuator . .......... i HP 8491B Option 010

PROCEDURE:

COUNTER ACCURACY

a. Set 8505A controls as follows:

On A1l Source/Converter
OUTPUT LEVEL dBm .. ..o e —10
OUTPUT LEVEL VERNIER . ... .. . 0
On A2 Frequency Control:

RANGE MHz . ... ... e .5 — 1300
MODE . . e LIN EXPAND
WIDTH . .. e e cw
SCAN TIME SEC .. .. e 10—1
VERNIER SCAN TIME ... ... . i Clockwise
TRIGGER . ... e AUTO
MARKERS . 1

b. Connect equipment as shown in Figure A4-1 and set external counter resolution to 100 Hz.

A4-2
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PERFORMANCE TESTS

A4-8. FREQUENCY RANGE AND ACCURACY TEST (Cont’d)

c. Set CW FREQUENCY control and VERNIER control for 700.000 MHz indication on external Electronic
Counter. The 8505A CW FREQUENCY digital display should indicate 0700.00 MHz +0.02 MHz. (If the
indication is not within tolerance, the built-in counter is malfunctioning; go to Troubleshooting in Chapter C.

FREQUENCY CALIBRATION

d. Set A2 Frequency Control WIDTH switch to CW +AF.

e. Set CW FREQUENCY to 700 MHz and set CW FREQUENCY VERNIER to 0.

f.  Set +AF FREQUENCY to 000.0, and set xAF FREQUENCY VERNIER to 0.

O"Q

Remove the front-panel window of A2 Frequency Control (Figure A4-2).

FREQUENCY CALIBRATE (.5 — 1300 MHz)
LOCK TAB (RF OUTPUT FREQUENCY ADJUSTMENT) PLASTIC WINDOW LOCK TAB

¥ yeamen

1. MOVE LOCK TABS TO LEFT ABOUT 1/2 INCH
UNTIL THEY UNLATCH WINDOW.

2. REMOVE WINDOW BY PULLING OUT ON
LOCK TAB.

Figure A4-2. Frequency Control Front-Panel Window Removal

A4-3
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PERFORMANCE TESTS

A4-8. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

h.  Adjust FREQUENCY CALIBRATE (.5 — 1300 MHz) screw driver adjustment in the middle of exposed
subpanel so the FREQ COUNTER MHz reads 700 MHz plus or minus 2 counts of least significant digit
(LSD). (The FREQ COUNTER MHz readout will OVERFLOW, dropping the most significant digit (6 or 7)
and showing just the last two digits of the CW FREQUENCY plus tenths and hundredths. This allows a more
precise adjustment of frequency.)

1. Reinstall the window.

SWEPT FREQUENCY ACCURACY

j- At A2Frequency Control, set RANGE MHz switch to .5 — 1300, MODE switch to LIN EXPAND, WIDTH
switch to START/STOP 1, and SCAN TIME SEC switchto .1 — .01. Set A2 Frequency Control RANGE
MHz switch and START and STOP frequency as listed in the table below and read the frequency on the
external Electronic Counter.

START and STOP FREQUENCY

RANGE MHz Switch Set At Digital Readout Set At Frequency Indicated on Ext-

A2 Frequency Control . A2 Frequency Control - ternal Electronic Counter

.5-1300 1300. MHz 1300 MHz + 13 MHz

.5-130 130.0 MHz 130.0 MHz + 1.3 MHz
S-13 13.00 MHz 13.00 MHz + 0.13 MHz

.5 - 1300 0700. MHz 700 MHz + 13 MHz

5- 130 070.0 MHz 70.00 MHz + 1.3 MHz
S5-13 07.00 MHz 7.00 MHz * 0.13 MHz

.5 - 1300 0010. MHz ! 10.0 MHz £ 13 MHz
S5-130 001.0 MHz 1.00 MHz + 1.3 MHz
S-13 ) e 01.00 MHz 1.00 MHz £ 0.13 MHz

Ad4
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PERFORMANCE TESTS

A4-9. CW FREQUENCY STABILITY TEST
SPECIFICATION:

Frequency Stability over 10 Minute period after one hour initial warmup: better than +0.01% of reading +0.01%
of frequency range.

DESCRIPTION:

The frequency of the RF output signal is indicated on an external Electronic Counter over a period of 10 minutes
(after an initial warmup period of one hour).

8505A NETWORK ANALYZER ELECTRONIC COUNTER

INPUT

RF
ouTPUT

» ) — N «’
) O O 0O O — \ng‘
10 dB
ATTENUATOR
{17 —

Figure A4-3. Frequency Stability Test Setup

EQUIPMENT:
Electronic Counter . ... ....... i HP 5340A
10 dB Attenuator . .......... o HP 8491B Option 010
PROCEDURE:;

a. Set 8505A controls as follows;

On A1 Source/Converter:

OUTPUT LEVELdBm ...................... Ee e —10
On A2 Frequency Control:

RANGE MHz ... ... e S5 —13

MODE . .. LIN EXPAND

WIDTH .. Cw

CW FREQUENCY MHz and VERNIER ................. . ... . ...... 10.000

b. Connect equipment as shown in Figure A4-3.

c.  Allow one hour warmup for the 8505A temperature to stabilize. If the instrument has been operating more
than one hour, wait three minutes for frequency to stabilize, then proceed with the test.

d. Record frequency indicated by external electronic counter. Allow 10 minutes of operation then record
electronic counter indication again. The second reading should be within +2.3 kHz of the first reading.

A4-5
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PERFORMANCE TESTS

A4-10. POWER OUTPUT LEVELING TEST AND ABSOLUTE POWER CALIBRATION
SPECIFICATION:

Output Leveling: +0.5 dB from 0.5 to 1300 MHz
Output Level Vernier Accuracy: +1 dB

DESCRIPTION:

The power output is monitored on a power meter while the frequency band is tuned manually. The highest
and lowest power spots are noted and the total difference must be less than the specification. The output
level vernier is adjusted through its range and the change in power level is read on the power meter.

POWER
8505A NETWORK ANALYZER METER
0 ~O
0O Q
RF o o T
ouTPUT | 7 o __ocg
i) IR OS] O omm ow—— O
‘ POWER
SENSOR
o}
Figure A4-4. Output Leveling Test Setup
EQUIPMENT:
Power Meter . ... HP 435A
POwer Sensor ... .. . HP 8482A
PROCEDURES:
a. Set 8505A controls as follows:
On Al Source/Converter: !
OUTPUT LEVEL dBmM ..o e e i 0 dBm
OUTPUT LEVEL VEernier . ... ...t i 0dB
On A2 Frequency Control:
RANGE MHz . . .. e 0.5—1300
MODE . . . LIN FULL
WIDTH . ... START/STOP 1
SCAN TIME SEC . .. .. . s MANUAL

b. Connect equipment as shown in Figure A4-4.

A4-6
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PERFORMANCE TESTS

A4-10. POWER OUTPUT LEVELING TEST AND ABSOLUTE POWER CALIBRATION (Cont’d)

POWER LEVELING
NOTE

If excessive variation occurs at the low or high end of the band, check the high
and low end frequencies with a counter to be sure frequency is within the 0.5 to
1300 MHz band.

c. While watching the power meter, turn the MANUAL sweep control from fully counterclockwise to
clockwise position. The total variation between the highest power and the lowest power indication
across the band should be <1 dB (or £0.5 dB).

OUTPUT LEVEL VERNIER

d. On A1l Source/Converter, set OUTPUT LEVEL dBm to +10 dBm and VERNIER to 0.
On A2 Frequency Control, set:

MODE. . . LIN EXPAND
WIDTH . . Cw
CWFREQUENCY. .. ... e 30.0 MHz

The power meter should indicate +10 dBm 1 dB * tolerance of power meter used. Set OUTPUT
LEVEL dBm VERNIER to —12 dB and power meter should indicate —2 dBm = 1 dBm * tolerance
of the power meter. (If slightly out of tolerance, go to Paragraph A5-14 for adjustment.)

A4-11. POWER OUTPUT RANGE TEST

SPECIFICATIONS:
Power Output Range: +10 dBm to —72 dBm
Attenuator Accuracy: +1.5 dB over the 70 dB range.

DESCRIPTION:
The power output and attenuator accuracy is measured by substitution, using an external step attenuator.

8505A NETWORK ANALYZER

RF
DUTPUT | O O = o
o

f_-——-e ”)OOI

STEP
ATTENUATOR

L
BNC TO TYPEN ’

ADAPTERS

Figure A4-5. Power Output Range Test Setup
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PERFORMANCE TESTS

Model 8505A

A4-11. POWER OUTPUT RANGE TEST (Cont'd)

EQUIPMENT:
0 — 110 dB Step Attenuator (calibrated at 30 MHz). ... . ... HP 355D Opt. H89
Type-N female to BNC male adapter (2 required). ............ HP 1250-0077
PROCEDURES:

a. Set 8505A controls as follows:
On A1l Source/Converter:

OUTPUT LEVELdBm ... ... .. . . i +10 dBm
OUTPUT LEVEL VERNIER . ... ... . ... i 0dB
INPUT LEVELdABm MAX . ... . ... . . . i —10 dBm
On A2 Frequency Control: :
RANGE MHz . ... .. e 0.5—130
MODE. . . e LIN EXPAND
WIDTH . ... e CW+AF
SCANTIME SEC . .. ... . e e e 0.1 —.01
CWFREQUENCY MHz . ... ... ... . . i i, 30.0 MHz
tAF FREQUENCY ... .. i 00.00 MHz
MARKERS . . e 1
Markers 1 ... ... Center of CRT
On A3 Signal Processor:
Channel 1:
INPUT . . e e R
MODE . . . MAG
SCALE DIV .« o e e 1 dB/DIV
Channel 2:
MODE . . . . e OFF
CRT Display:
BW (Bandwidth) . . ... .. 10 kHz
VIDEO FILTER . . .. e e e i On (in)

b. Connect equipment as shown in Figure A4-5. Set external step attenuator to 80 dB.

c.  On Signal Processor CRT Display, press REF LINE POSN and adjust CH 1 up-down control to place
the trace on the center line; press REF LINE POSN pushbutton again for normal operation.

d. Press Channel 1 DISPLAY MKR, then ZRO to place CRT trace on the center graticule line.

e. Step the OUTPUT LEVEL dBm switch to each 10 dB step between +10 dBm and —60 dBm and step
the external step attenuator as listed in the following table. The step-to-step accuracy should be within
+1.5 major divisions of the center line (i.e., +1.5 dB) * calibration correction of the external attenua-

tor at each step.

A4-8
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PERFORMANCE TESTS

A4-11. POWER OUTPUT RANGE TEST (Cont’d)

OUTPUT LEVEL dBm EXTERNAL STEP
SETTING ATTENUATOR SETTING

+10 dBm 80 dB

0 dBm 70 dB
—10 dBm 60 dB
—20 dBm 50 dB
—30 dBm 40 dB
—40 dBm 30dB
—50 dBm 20dB
—60 dBm 10 dB

A4-12. MAGNITUDE REFERENCE OFFSET AND MARKER ACCURACY TEST

SPECIFICATION:

Magnitude Reference Offset:
Range: £+199.9 dB
Accuracy: +0.03 dB +0.003 dB/dB of offset.

DESCRIPTION:
The trace is zeroed on the center reference line, then the trace is offset by 190 dB. The resultant position
of the trace is read on the marker.

8505A NETWORK ANALYZER

RF
o
outPuT | © O 7 o 23

R |A]B L
| \
MATCHED

COAXIAL CABLES

POWER SPLITTER

Figure A4-6. Marker Accuracy Test Setup

EQUIPMENT:
Three-Way Power Splitter . . ... .. .. ... .. . ... HP 11850A
Matched Cable Kit. . ..ot ittt e e e e e HP 11851A

A4-9

Scans by ArtekMedia © 2006



Performance Tests Model 8505A

PERFORMANCE TESTS

A4-12. MAGNITUDE REFERENCE OFFSET AND MARKER ACCURACY TEST (Cont'd)

PROCEDURE:
RECTANGULAR MARKER ZERO

a. Connect equipment as shown in Figure A4-6.

b. On 8505A, set the controls as follows:

On Al Source/Converter:

OUTPUT LEVELABm ... ... i —10 dBm
OUTPUT LEVEL VERNIER ... ... ... ... . . i, 0dB
INPUT LEVELdABm MAX . ... .. . . i —10 dBm
On A2 Frequency Control:
RANGEMHz ................... e e e 0.5—130
MODE. . . e LIN EXPAND
WIDTH . . . CW zAF
CW FREQUENCY . ... e 30.0 MHz
FAF FREQUENCY . . 00.0
MARKERS . . e 1
Marker 1 ... ... . Marker at Center Screen

On A3 Signal Processor:

Channel 1:

INPU T . . A/R

MODE. . MAG

SCALE/DIV .. e 0.1 dB/DIV
Channel 2:

MODKE. .. e OFF
Electrical Length:

MODE . . . OFF
CRT Display Section:

BANDWIDTH (BW) . ... e e 10 kHz

VIDEOFILTER .. ........ ... ... ... ........... e S On (in)

Press REF LINE POSN, adjust CH1 up-down control to place the reference line at
the center of the CRT, then press REF LINE POSN again for normal operation.

¢.  Press Channel 1 DISPLAY MKR pushbutton, then press and hold ZRO pushbutton approximately 10
seconds until the trace settles on center graticule line. The Channel 1 marker readout should indicate
0.00 dB = 0.01 dB.

POLAR MARKER ZERO

d.  Set Channel 1 MODE switch to POLAR MAG. Set SCALE/DIV to POLAR 1. On CRT Display panel,
press BEAM CENTER pushbutton. Adjust up-down and left-right controls to center polar dot at
center of CRT graticule. Press BEAM CENTER again for normal operation.

A4-10
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PERFORMANCE TESTS

A4-12. MAGNITUDE REFERENCE OFFSET AND MARKER ACCURACY TEST (Cont'd)

e. Press Channel 1 DISPLAY MKR, then ZRO pushbuttons. The dot (and marker) should be displayed
within £3 mm of the outside circle on CRT graticule.

f.  Set Channel 1 MODE switch to POLAR PHASE. Press DISPLAY ZRO pushbutton. The dot trace
(and marker) should be at O degrees +1 degree on CRT graticule.

MARKER ACCURACY
g. Set 8505A controls as follows:

Channel 1:
INPU T . e A/R
MODE. . . . e MAG
SCALE/ DIV 20 dB/DIV
Channel 2:
MODE. . . e OFF

h. On Channel 1, press DISPLAY MKR, then ZRO pushbuttons to place the trace on the center line of
CRT.

i.  Press Channel 1 DISPLAY REF, then press REF OFFSET pushbuttons to offset the trace by +190.0
dB as indicated on the digital readout.

j.  Press Channel 1 DISPLAY MKR and the digital readout should be —190.0 dB +0.6 dB.
k. Press Channel 1 DISPLAY ZRO pushbutton to place the CRT trace on the center line.

1.  Press Channel 1 DISPLAY REF, then press REF OFFSET pushbuttons to offset the trace by —190.0
dB as indicated on the digital readout.

m. Press Channel 1 DISPLAY MKR and the digital readout should be +190.0 dB £0.6 dB.

A4-13. RECEIVER NOISE FLOOR

SPECIFICATION:

Noise floor in 10 kHz Bandwidth: — 95 dBm (0.5 to 2 MHz)
— 100 dBm (2 to 10 MHz)
— 110 dBm (10 to 1300 MHz)

DESCRIPTION:

The noise floor is measured by offsetting the reference —95 dB (0.5 to 2 MHz), —100 dB (2 to 10 MHz),
and —110 dB (10 to 1300 MHz). Each signal at the three input ports is compated with the —95 dBm,
—100 dBm, or —110 dBm reference line to verify that the noise floor is below —95 dBm, —100 dBm, or
—110 dBm.

A4-11
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PERFORMANCE TESTS

A4-13. RECEIVER NOISE FLOOR (Cont’d)

8505A NETWORK ANALYZER

50
TERMINATIONS

Figure A4-7. Noise Floor Test Setup

EQUIPMENT:
50 Ohm Termination (3 required). .. .. ................ HP 909A Option 012

PROCEDURE:

a. Connect equipment as shown in Figure A4-7.
b. Set 8505A Controls as follows:

On A1 Source/Converter:

OUTPUT LEVEL dABm . . ... ... i, —60 dBm
OUTPUT LEVEL VERNIER ... .. ... .. . .. . ... 0dB
INPUT LEVEL dBm MAX . .. ... e e —30 dBm
On A2 Frequency Control:
RANGE MHz . ... e e e 05—13
MODE . . . e LIN EXPAND
WIDTH ... e START/STOP 1
START FREQUENCY . ... .. ... . . e, 00.50 MHz
STOP FREQUENCY . .. ... ... . e 02.00 MHz
MARKERS . ... . e e 1
Marker 1 .. ... e Center of CRT
SCAN TIME SEC . .. .. e e e 10—1
SCANTIME Vernier. .. ... ..ot Fully Clockwise
TRIGGER. . .. e e AUTO

On A3 Signal Processor:
Channel 1:

INPUT. . R
MODE. .. e e MAG
SCALE/DIV . e 10 dB/DIV

A4-12
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PERFORMANCE TESTS

A4-13. RECEIVER NOISE FLOOR (Cont’d)

CRT Display:
BANDWIDTHKHz . . ... . . e 10 kHz
VIDEO FILTER . . ... e e e e e On (in)

NOISE FLOOR FROM 0.5 to 2 MHz

C.

f.

g.

On Signal Processor Display, press REF LINE POSN pushbutton, then adjust CH I up-down control to
place the CRT reference trace on the center graticule line. Press REF LINE POSN pushbutton again
for normal operation.

At Channel 1, press DISPLAY REF, then CLR pushbutton until REL light goes out (if it was lit).
Set INPUT switch to A, repeat above procedures then set INPUT switch to B and repeat above proce-
dures. Return Channel 1 INPUT switch to R position.

At Channel 1, press REF OFFSET pushbuttons to obtain —95 dB offset. The CRT trace should be be-
low the center graticule line. This shows the noise floor below —95 dBm.

Set Channel 1 INPUT switch to "A''. The CRT trace should be below the center graticule line.

Set Channel 1 INPUT switch to ''B'". The CRT trace should be below the center graticule line.

NOISE FLOOR FROM 2 TO 10 MH=z

h.

i.

j.

Set START frequency to 02.00 MHz and STOP frequency to 10.00 MHz. At Channel 1, press DIS-
PLAY REF, then REF OFFSET pushbuttons to obtain —100 dB offset. The CRT trace should be
below the center gratidule line. This shows the noise floor below —100 dBm.

Set Channel 1 INPUT switch to ""A"". The CRT trace should be below the center graticule line.

Set Channel 1 INPUT switch to ''R"'. The CRT trace should be below the center graticule line.

NOISE FLOOR FROM 10 TO 1300 MHz

k.

Set RANGE switch to .5 — 1300 MHz. Set START frequency to 0010 MHz and STOP frequency to
1300 MHz. At Channel 1, press DISPLAY REF, then REF OFFSET pushbuttons to obtain —110 dB
offset. The CRT trace should be below the center graticule line. This shows the noise floor below
—110 dBm.

Set Channel 1 INPUT switch to "A'". The CRT trace should be below the center graticule line.

Set Channel 1 INPUT switch to ""B"". The CRT trace should be below the center graticule line.

A4-14. CROSSTALK ISOLATION

SPECIFICATION:

Crosstalk Error Limits: >100 dB isolation between inputs.

A4-13
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PERFORMANCE TESTS

A4-14. CROSSTALK ISOLATION (Cont'd)

DESCRIPTION:

A signal of —10 dBm is applied to the "R'' Channel inputs. The "A'" and "B'' Channels are terminated
and the channel signal is displayed on the CRT display. The displayed signal of Channel "A'" should be
100 dB below the —10 dBm level of the ''R"' port showing isolation between ports. The other ports are
checked in the same manner.

8505A NETWORK ANALYZER

RF
OUTPUT | O 2

. 500
J

TERMINATIONS

Figure A4-8. Crosstalk Isolation Test Setup

EQUIPMENT:
50 Ohm Termination (2 required) ... ... ... .. ... ..... HP 909A Option 012

PROCEDURE:
NOTE

It is possible to verify the 100 dB crosstalk specifications only over the 10—1300
MHz range where the noise level is below —110 dBm.

a. Set 8505A Controls as follows:

On Al Source/Converter:

OUTPUT LEVEL dABM . .. ... . ittt et it eeiin e —10 dBm
OUTPUT LEVEL VERNIER . ... ... .. e 0dB
INPUT LEVELABm MAX . .. .. . e e —10 dBm
On A2 Frequency Control:
RANGE MHz . ... e e e 0.5 —1300
MODE . . . e e LIN EXPAND
WIDTH . .. e START/STOP 2
START FREQUENCY . ... e e e e 0010 MHz
STOP FREQUENCY . . .ot e e e e e e e e 1300 MHz
MARKERS . . e 1
Marker 1 ... . Midscreen
SCAN TIME SEC . . .. e e e e e e 10—1
SCAN TIME VERNIER . .. ... .. . i Fully Clockwise
TRIGGER. . .. e e AUTO

A4-14
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PERFORMANCE TESTS

A4-14. CROSSTALK ISOLATION (Cont’'d)

i.

On A3 Signal Processor:

Channel 1:
INPUT . . A
MODE . . . e MAG
SCALE/DIV . . . e 10 dB/DIV
Channel 2:
MODDE . .. OFF
CRT Display:
BANDWIDTH kHz . . . ... . e 10 kHz
VIDEO FILTER . .. .. e, Off (out)

Connect equipment as shown in Figure A4-8 with the RF output cable connected to ''R' port and
"A'" and "B" ports terminated with 50-ohm loads.

At Channel 1, press CLR pushbutton until REL light goes out (if it was lit). Set INPUT switch to A,
repeat above procedure, then set INPUT switch to B and repeat above procedure. Return Channel 1
INPUT switch to A position.

At Channel 1, press DISPLAY REF, then REF OFFSET pushbuttons to obtain —110 dB offset. The
CRT trace should be below the center graticule line for 100 dB of isolation.

Set Channel 1 INPUT switch to "'B'' and the CRT trace should be below the center graticule line.

Change setup by moving 50-ohm loads to port “R” and “B”’ and connect cable to port “A’’. Set
Channel 1 INPUT switch to “R’’ and the CRT trace should be below the center graticule line.

Set Channel 1 INPUT switch to “B” and the CRT trace should be below the center graticule line.

Change setup by moving 50-ohm loads to ports “R’ and “A” and connect cable to port “B”. Set
Channel 1 INPUT switch to “R” and the CRT trace should be below the center graticule line.

Set Channel 1 INPUT switch to “A” and the CRT trace should be below the center graticule line.

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE

SPECIFICATION:
Absolute Magnitude Frequency Response: <+1.5 dB

Magnitude Tracking Frequency Response: <+0.3 dB

Phase Frequency Response:<+3° from 0.5 to 750 MHz

<+5° from 750 to 1300 MHz

Group Delay: +1 ns from 0.5 to 1300 MHz.

DESCRIPTION:

The receiver magnitude frequency response is tested by applying the RF OUTPUT first directly to the three
individual ports. If the indication is slightly out of specifications, the RF OUTPUT is sent through a power
splitter to one of the INPUT ports and to a power meter. The common mode power variations due to the
source as indicated on the power meter is subtracted from the variations on the CRT trace, giving a result-
ant variation due only to the receiver and display section.

A4-15
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PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont’d)

The receiver frequency response in ratio measurement mode may be read directly from the CRT display
since all common mode variations due to the source are cancelled.

8505A NETWORK ANALYZER

POWER
METER
RF
OUTPUT ) O o
| @ O

POWER
SENSOR

o}

POWER SPLITTER

502 TERMINATION

Figure A4-9. Absolute Magnitude Frequency Response Test Setup

EQUIPMENT:
Power Meter ... ... . e HP 435A
Power Sensor. ... ... . e HP 8482A
Three-way Power Splitter . . ..... ... ... .. ... ... . ... ..c....... HP 11850A
50-Ohm Termination. ... ... ... ... ... ... . HP 909A Option 012
PROCEDURE:

ABSOLUTE MAGNITUDE FREQUENCY RESPONSE
a. On 8505A, set the controls as follows:
On A1l Source/Converter:

OUTPUT LEVEL ABM . . ... .o oo e —10dB
OUTPUT LEVEL VERNIER .. ... ... ... .. ... ... —10dB
INPUT LEVELdBmMAX . ..... ... ... ... ... ....... A —10
On A2 Frequency Control:
RANGE MHz . ... e e e s 0.5—1300
MODE . . . . LIN FULL
WIDTH . .. e START/STOP 1
SCANTIME SEC . ... . e e e e e 1-0.1
SCANTIME VERNIER ... ... ... ... .. ... . ... ... Fully Counterclockwise
NOTE

It may be necessary to make slight adjustment at 0.50 MHz of Frequency Cali-
brate pot behind FREQUENCY CONTROL front panel. (See paragraph A4-8.)

MARKERS . . |
Marker 1 ... Midrange
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PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont'd)
On A3 Signal Processor:

Channel 1:
INPUT . . . e e R
MODE . . . e MAG
SCALE/DIV . . 0.5 dB/DIV
Channel 2:
MODE . . . OFF
CRT Display:
REF LINE POSN . ... e i Center Graticule Line
BW e 10 kHz On (in)
VIDEO FILTER . . . e e e i Off (out)

b. Connect equipment as shown in Figure 4-9 with ''R'' INPUT cable connected directly to RF OUT-
PUT connector.

¢. Press DISPLAY CLR, MKR, then ZRO pushbuttons. Observe the highest and lowest point on the CRT
trace between 0.5 and 1300 MHz. They should not be greater than 3 dB difference. If the CRT trace is
out of tolerance, go to step d and cancel the effect of the RF source variations to see if the receiver
section is actually within tolerance. If the CRT trace is within tolerance, go to step h and check “A”
input port. If *“A”’ port has been checked, go to step i and check “B” input port.

d. Connect equipment as shown in Figure A4-9, with RF OUTPUT to center of Power Splitter and one
leg of power splitter to port "'R'' and the other leg to Power Sensor and Power Meter.

e. Set Markerlto the point on CRT trace that ismaximum. Note Marker reading and Power Meter reading.

f.  Set Marker 1 to the point on CRT trace that is minimum. Adjust OUTPUT LEVEL VERNIER and
step attenuator to set Power Meter to the same indication noted in step e.

g. Subtract the Marker indication noted in step e from the displayed marker reading. The difference
should be <3 dB.

h. Disconnect RF Cable from "R" INPUT and connect to "A" INPUT. Set Signal Processor Channel 1
INPUT switch to A. Repeat preceding step ¢ and observe the power level variations for "A' INPUT.

i.  Disconnect RF Cable from "A' INPUT and connect to '"'B"' INPUT. Set Signal Processor Channel 1
INPUT switch to B. Repeat preceding step ¢ and observe the power level variations for ''B'' INPUT.

RATIO MEASUREMENT MAGNITUDE FREQUENCY RESPONSE

j. Connect equipment as shown in Figure A4-10 with the power splitter connected to ""R'', ""A", and
"B' inputs and Power Meter disconnected from setup.

k. On A2 Frequency Control, set RANGE MHz switch to 0.5 — 1300 MHz position, set MODE to LIN
FULL, WIDTH to START/STOP 1, SCAN TIME SEC to 1 — .1, and TRIGGER to AUTO. Set
MARKER switch to 1 position and Marker 1 control to approximately 640 MHz.

I.  On A3 Signal Processor, set CHANNEL 1 INPUT switch to A/R, set MODE to MAG, and set SCALE/
DIV switch to 0.1 dB position. Press DISPLAY MKR, then ZRO pushbutton.
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PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont'd)

8505A NETWORK ANALYZER

RF
OUTPUT

e ‘

MATCHED
COAXIAL
CABLES

-——— — )

POWER
SPLITTER

Figure A4-10. Ratio Frequency Response Test Setup

EQUIPMENT:
Three-way Power Splitter . ... ... ... ... ... .. .. . .. HP 11850A
Matched Cable Kit. . .. ... ... . . . e e HP 11851A

m. On A2 Frequency Control, adjust MARKER 1 frequency control between 0.5 MHz (left end of CRT
trace) and 1300 MHz (right end of CRT trace). Note the highest and lowest reading on the Signal
Processor Channel 1 readout. The difference between the highest and lowest reading (peak-to-peak
variation due to frequency response) should be <0.6 dB.

n. Set Signal Processor Channel 1 INPUT switch to B/R. Press DISPLAY MKR then ZRO pushbuttons.
Repeat preceding step.

PHASE MEASUREMENT FREQUENCY RESPONSE

0. Set MODE to LIN EXPAND, WIDTH to START/STOP 1. Set START to 0000. MHz, STOP to 0750
MHz. Set Channel 1 INPUT to B/R, MODE to PHASE, and SCALE/DIV to 2 degrees.

p. Set WIDTH to START/STOP 2. Set START to 750 MHz and STOP to 1300 MHz. Return the WIDTH
control to START/ STOP 1.

q. Set ELECTRICAL LENGTH INPUT to B and MODE to LENGTH X1. Press LENGTH pushbuttons to
make the overall CRT trace as horizontal as possible.

r. Press Channel 1 DISPLAY MKR, then ZRO pushbutton to position the trace near the center graticule
line. The maximum trace deviation from the highest point to the lowest point should be <6 degrees
(3 divisions). If the reading is out of tolerance, the power splitter tracking may be at fault. Check the
power splitter tracking as follows. Reverse the connections to the power splitter legs, then make the
phase measurements again and subtract the two readings. The difference in readingsis the power splitter
tracking error. Correct the original phase measurements by subtracting the power splitter tracking error.

s.  Set WIDTH to START/STOP 2 and repeat step r for the 750 to 1300 MHz range. The trace deviation
should be < 10 degrees (5 divisions).

t.  Repeat steps o through s for A/R measurement except set Channel 1 INPUT switch to A/R in step o
and set ELECTRICAL LENGTH INPUT switch to A in step q.

A4-18

Scans by ArtekMedia © 2006



Model 8505A

Performance Tests

PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont'd)

GROUP DELAY FREQUENCY RESPONSE

u.  On A3 Signal Processor, set Channel 1 INPUT switch to A/R, MODE switch to DLY and set SCALE/
DIV switch to 1 ns. Set Frequency Control MODE switch to LIN FULL.

v.  Press Electrical Length DISPLAY CLR Pushbutton. Press Channel 1 DISPLAY MKR, then ZRO push-
buttons to center CRT trace about center graticule line and zero digital readout.

w.  On A2 Frequency Control, adjust MARKER 1 frequency control between 0.5 and 1300 MHz and note
the highest and lowest reading on the Signal Processor Channel 1 readout. The difference between the
highest and the lowest reading (peak-to-peak variation due to frequency response) should be <2 ns.

X. Repeat steps u through w for B/R measurements. Set all switches the same except set Channel 1 INPUT
switch to B/R in step u.

A4-16. MAGNITUDE DYNAMIC ACCURACY TEST

SPECIFICATION:

Magnitude Dynamic Accuracy:

DESCRIPTION:

.01 dB/dB from —20 to —40 dBm
.2 dB from —10 to —50 dBm

.5 dB from —50 to —70 dBm

dB from —70 to —90 dBm

dB from —90 to —100 dBm

dB from —100 to —110 dBm

A= OO0

NN AN A
+ 1+ i+ 1+ I+ I+

The signal level into the receiver is adjusted by setting the external step attenuator. The signal trace is moni-
tored on the CRT and deviation from the expected position of the trace on the graticule is noted.

EQUIPMENT:

8505A NETWORK ANALYZER

RF
OUTPUT | O O =

r—-@ [eKe}

STEP
ATTENUATOR

=aNe
BNC TO TYPE-N ’

ADAPTERS

Figure A4-11. Dynamic Range Test Setup

0 — 110 dB Step Attenuator (calibrated at 20 MHz). . ...... HP 355D Opt. H89
Type-N female to BNC male Adapter (2 required) ............ HP 1250-0077
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PERFORMANCE TESTS

A4-16. MAGNITUDE DYNAMIC ACCURACY TEST (Cont'd)

PROCEDURE:
a. On 8505A, set the controls as follows:

On Al Source/Converter:

OUTPUT LEVELABmM . . . ... e e i 0
OUTPUT LEVEL VERNIER . . ... ... ... . 0
INPUT LEVELdBm MAX . .. ... .. i —10
On A2 Frequency Control:
RANGEMHz .. ... .. . . 0.5—130
MODE. . . . e LIN EXPAND
WIDTH .. CWzAF
CW FREQUENCY. .. ... e 30.0 MHz
+AF FREQUENCY . ... e 00.0
On A3 Signal Processor:
Channel 1:
INPUT . e e R
MODE . . e MAG
SCALE/DIV . . e 0.2 dB/DIV
Channel 2:
MODE . . . OFF
Electrical Length:
MODE . . . e OFF
Display Section:
BANDWIDTHKHz ....... ... . . .. 10 kHz On (in)
REFLINEPOSN .................. Reference Line to Center Graticule Line
VIDEO FILTER . ... e On (in)

b. Connect equipment as shown in Figure A4-11.

c.  Connect calibrated attenuator between RF output and input ['R", and set to 30 dB. Press Channel 1
DISPLAY MKR, then ZRO pushbuttons until trace settles. Press CHAN 1 DISPLAY REF pushbutton.
As attenuator is stepped down, offset —10 dB/step to bring trace back to reference line within limits
shown in following table. (It may be necessary to change CHAN 1 SCALE/DIV to less sensitivity set-
tings if trace is off screen.)

d. Repeat step ¢ with attenuator connected to ""A"" input and Channel 1 INPUT switch to ""A"".

e. Repeat step ¢ with attenuator connected to '"B" input and Channel | INPUT switch to "B"".
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PERFORMANCE TESTS

A4-16. MAGNITUDE DYNAMIC ACCURACY TEST (Cont'd)

OFFSET from REF LINE

External Attenuator Setting Channel 1 REF OFFSET (Plus attenuator tolerance)
10 dB +20.0 +0.20 dB
20dB +10.0 dB £0.1 dB
30 dB 0 dB +0.00 dB
40 dB -10.0 dB 0.1 dB
50dB -20.0dB +0.2 dB
60 dB -30.0dB +0.4 dB
70 dB -40.0 dB +0.6 dB
80 dB - 50.0dB *0.8 dB
90 dB -60.0dB ] dB
100 dB -70.0dB t2 dB
110 dB - 80.0dB 4 dB

A4-17. PHASE DYNAMIC RANGE

SPECIFICATION:

Phase Dynamic Accuracy (in 10 kHz Bandwidth):
+0.02 degree/dB from —20 to —40 dBm
+0.5 degree from —10 to —50 dBm
+1 degree from 50 to —70 dBm
+3 degrees from —70 to —90 dBm

DESCRIPTION:

A phase reference level is established on the CRT. Then the signal at the receiver is changed through the dynamic
range of the instrument and the change in phase indication is noted.
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PERFORMANCE TESTS

A4-17. PHASE DYNAMIC RANGE (Cont'd)

8505 NETWORK ANALYZER
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OUTPUT

— T 11y

p—110a08STEP R |A] 8B
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p ey
COAXIAL
CABLES
-
W POWER SPLITTER
V,

Figure A4-12. Phase Dynamic Range Test Setup

EQUIPMENT:
RE Cable Kit. . . .. e e HP 11851A
3-Way Power Splitter. .. ... ... . . HP 11850A
Step Attenuator, 0—110dB .. ..... ... .. ... ... ... ... ... HP 8496A
PROCEDURE:

a. On 8505A, set controls as follows:

On Al Source/Converter:

OUTPUT LEVEL dABmM . . ... .. e e +10 dB
OUTPUT LEVEL VERNIER . . ... . . e e 0
INPUT LEVEL dBm MAX .. ... e e —10
On A2 Frequency Control
RANGE MHz . . .. e e 0.5—130
MODE . . . e e LIN EXPAND
WIDTH . .. e CW =AF
SCAN TIME SEC . . .. e e e e e .1 — .01
CW FREQUENCY . ... e e e e 30 MHz
tAF FREQUENCY . . ... e e e e e e 00.0
MARKERS . . e e e e |
Marker 1 ... . . e Center of CRT Screen

On A3 Signal Processor:
Channel 1:

INPU T . . A/R
MODE . . . e PHASE
SCALE DIV e 1 degree
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PERFORMANCE TESTS

A4-17. PHASE DYNAMIC RANGE (Cont’d)

Channel 2:
MODE. . . e e OFF
Electrical Length:
MODE . . e OFF
Display Section:
BANDWIDTHKHzZ . ... .. e 10 kHz On (in)
VIDEO FILTER . .. .. e e e On (in)
REFLINEPOSN .......... Adjust Reference Line to CRT center graticule line

b. Connect equipment as shown in Figure A4-12.

c. Set external step attenuator to 10 dB. If "R'" OVERLOAD light comes on, adjust OUTPUT LEVEL
VERNIER to clear overload. Press Channel 1 DISPLAY MKR, then ZRO pushbuttons to place the
CRT trace on the center graticule line.

d. Step external step attenuator from 10 to 50 dB position. (This applies —50 dBm to ports "A" and
"R'".) The trace should be within +0.5 degree of Reference Line.

e. Step the external attenuator from 50 to 70 dB position. (This applies —70 dBm to ports "A'" and
"R'".) The CRT trace should be within +1 degree of Reference Line.

f.  Step the external attenuator from 70 to 90 dB position. (This applies —90 dBm to ports "A'"" and
"R".) The CRT trace should be within +3 degrees of Reference Line.

A4-18. PHASE REFERENCE OFFSET

SPECIFICATION:
Phase Reference Offset:

Range: +1700 degrees
Accuracy: +0.3°+0.5% of offset

DESCRIPTION:

The CW phase signal is observed on the CRT. The signal is offseﬂt multiples of 360 degrees and observed if it
returns to the reference line.
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PERFORMANCE TESTS

A4-18. PHASE REFERENCE OFFSET (Cont’d)

B505A NETWORK ANALYZER
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Figure A4-13. Phase Reference Offset Test Setup

EQUIPMENT:
3-Way Power Splitter. .. ... ... . . . HP 11850A
Matched Type-N Coaxial Cables . .. ........ ... ... ... .. ....... HP 11851A
PROCEDURE:

a. On 8505A, set controls as follows:

On Al Source/Converter:

OUTPUT LEVELdABmM . ... ... e e —10
OUTPUT LEVEL VERNIER . ... .. ... . i 0
INPUT LEVELdABm MAX . . ... . i —10
On A2 Frequency Control:
RANGE MHz ... 0.5—130
MODKE. . . LIN EXPAND
WIDTH . .. CW =AF
SCANTIMESEC . ... ... ... ... . . . . . ... e 1 —.01
SCANTIME VERNIER . ..... ... ... ... . . . . .. Fully Clockwise
TRIGGER . . . . AUTO
CWEFREQUENCY. ... e e 60 MHz
tAF FREQUENCY . .. . 4.5 MHz

On A3 Signal Processor:
Channel 1:

INPUT. e A/R
MODE. . .. PHASE
SCALE/DIV .. 1°/DIV

A4-24

Scans by ArtekMedia © 2006



Model 8505A Performance Tests

PERFORMANCE TESTS

A4-18. PHASE REFERENCE OFFSET (Cont'd)
Electrical Length:

INPUT . . e e e A

MODE . . . e e OFF
CRT Display:

BANDWIDTH kKHz . .. ... e 10

REFLINEPOSN .................. Adjust Reference Line to center of CRT

VIDEO FILTER . ... . i e i On (in)

b. Connect equipment as shown in Figure A4-13.

¢. Press Channel 1 DISPLAY MKR, then ZRO pushbuttons to place the CRT trace on the reference line.
If trace is not on CRT center line, make slight adjustment with CRT Display CH 1 to place the trace
directly on the center line.

d. Press Channel 1 DISPLAY REF. Press REF OFFSET pushbuttons to obtain offset shown below, then
check that the phase trace is within the limits of the reference line listed below.

REF OFFSET TRACE ACCURACY FROM CENTER LINE
+360° <+ 2.1°
+720° <+ 39°
+1080° <+ 5.7°
£1440° <+ 7.5°

A4-19, PHASE ACCURACY AND ELECTRICAL LENGTH TEST
SPECIFICATION:

Phase Accuracy: *+0.01 degrees/degree for +170 degrees
+0.01 degrees/degree 0.5 degrees for +180 degrees.

Polar Accuracy: actual value is within less than a 3 mm circle of displayed value.
Flectrical Length Accuracy: 3% of reading + 1% of length range.

DESCRIPTION:

The hysteresis loop is observed to see that the 180 degree tran$ition occurs at precisely +180 degrees and
—180 degrees. The electrical length offset is checked by inserting two phase cycles and reading the result-
ant Electrical Length digital readout of 720 degrees.
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A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST

8505A NETWORK ANALYZER
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Figure A4-14. Phase Accuracy Test Setup

EQUIPMENT:
S0-Ohm Termination. .. ........... ..., .. HP 909A Option 012
Type-N Female to Type-N Female Adapter. . ................. HP 1250-0777
3-Way Power Splitter. . . ... .. . . . . . . HP 11850A
RFECable Kit. .. ... e i, HP 11851A

PROCEDURE:

PHASE ACCURACY TEST

a. On 8505A, set the controls as follows:

On Al Source/Converter:

OUTPUT LEVELdABm . ... ... . . . . i —10
OUTPUT LEVEL VERNIER . ... ... .. . . 0
INPUT LEVELdABm MAX . ... . .. i —10
On A2 Frequency Control:

RANGEMHz .. ... . 0.5—130
MODE. . . LIN EXPAND
WIDTH . .. CW zAF
CWFREQUENCY. . .. e i 60 MHz
tAF FREQUENCY . .. e e e e e e e i 4.5 MHz
SCANTIME SEC ... ... i, .1 —.01

TRIGGER . .. AUTO
MARKERS . . |
Marker | ... 60 MHz
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PERFORMANCE TESTS

A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

On A3 Signal Processor:

Channel 1:
INPU T . A/R
MODE. . .o PHASE
SCALE/ DIV .. e 90°/DIV
Channel 2:
MODE . . . OFF
CRT Display:
BW (Bandwidth) . . .. ... 10 kHz
Video Filter. . .. . e Off (out)

Electrical Length Panel:
MODE . . e OFF

b. Connect equipment as shown in Figure Ad-14 with two 24-inch matched cables connected in series
between Port ""A" and the 3-way power splitter.

c. Offset the phase trace with the Channel 1 REF OFFSET pushbuttons to place a phase transistion to
the right of midscreen as shown in Figure A4-15.

( ‘ ( -
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S, | | T
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I IV FETOUIVITY FUOW PO N | ' B -
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| SIS | PIe g

0 : » ‘ (4 )

\ 270 1 ‘ 270
j o )
Figure A4-15. CRT Trace of Phase Transistion Figure A4-16. Hysteresis Loop of Phase Trace

d. Set SCAN TIME SEC to MANUAL. Sweep through the transition in both forward and reverse direc-
tion using the Manual sweep control. Note the hysteresis loop as shown in Figure A4-16.

e. Adjust both CW FREQUENCY and *AF FREQUENCY to make the hysteresis loop six divisions wide
and centered on the vertical center line of CRT. (See Figure A4-16.)

NOTE

If either step f or g is out of tolerance, refer to Section V for adjustment of
A3A12 Phase Detector.

f.  Press Channel 1 DISPLAY MKR. Center trace dot on the vertical center line at point "A'' on Figure
A4-16 trace. The marker readout should be +180 degrees +2 degrees.
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A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

g.  Center trace dot on the vertical center line at point ''B"' on Figure A4-16 trace. The Channel 1 marker
readout should be —180 degrees +2 degrees.

ELECTRICAL LENGTH LINE STRETCHER TEST

h. Remove extra 24-inch cable and adapter and reconnect Port "A'' to the three-way power splitter
through one of the matched cables.

On Frequency Control, set:

—

RANGE MHz . ... . e e e 0.5— 1300 MHz
MODE. .. e LIN EXPAND
WIDTH . . CW +AF
tAF FREQUENCY . ... .. e 0 MHz
CW FREQUENCY (read on FREQ COUNTER MHz panel) . ........ 1000 MHz
SCANTIME SEC . ... . e e 1 —.1
SCANTIME VERNIER . ........ ... ... ... ... .. ... ... Fully Clockwise
On Signal Processor, set:
Channel 1:
INPUT . . e A/R
MODE . . . POLAR MAG
SCALE/DIV . .. POLAR FULL |
CRT Display:
BW (Bandwidth) . . ....... ... .. . e 10 kHz On (in)
VIDEO FILTER . .. e e Off (out)
j. At ELECTRICAL LENGTH Panel, set:
INPUT e A
MODE LENGTH. . ... e e e e e X10
VERNIERA . ... ... i 0 (fully counterclockwise)
DISPLAY CLR . .. . e e Press and release

k. On Channel 1, press DISPLAY MKR, then ZRO pushbuttons. Set Channel 1 MODE switch to POLAR
PHASE, then press DISPLAY ZRO. This should place the trace dot within 3 mm of the outside circle
and zero degrees.

I. Press ELECTRICAL LENGTH pushbuttons to add +30 cm length. The trace dot should move around
the outside circle back to O degrees +10 degrees.

m. Set ELECTRICAL LENGTH MODE switch to LENGTH X1 position. Press ELECTRICAL LENGTH
pushbuttons to read +15 c¢cm. The trace dot should be at 180 degrees +5 degrees. The same indication
appearing on the CRT should appear on the Channel 1 digital readout.

LINEAR PHASE RANGE

n. Set Channel 1 MODE to PHASE and SCALE/DIV to 90 degrees. Set ELECTRICAL LENGTH MODE
switch to PHASE X10 degrees/SCAN. Press Channel 1 DISPLAY REF, then CLR and press ELEC-
TRICAL LENGTH DISPLAY CLR.
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A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

0.

With ELECTRICAL LENGTH offset pushbuttons, put in +1800 degrees of electrical length. (The
electrical length readout displays +180.) Verify that five transitions are displayed and that the
linear phase display limits over approximately the last 5% of the trace or 0.6 divisions. (See Figure
A4-17, Photo A.)

+1800° (PHOTO A) —1800° (PHOTO B)
‘h ———— e e - /- \‘ . [ — S —
| 0 /( “’: [ % 7 = \l
S 4 . i ATy, |
A o Y X
.Y | Y | N |
: A m a ERviAN |
N, |
X XL0 ' =i
4 P (\'(\* AN
{ Za P .
— o g ZLZ (\.}i
IEARY; AT
L | S
LIMITING ————] [=— LIMITING ———=| |=—
<5% (<90°) <5% (<90°)

Figure A4-17. Phase Trace with Maximum Electrical Length Added

Reduce electrical length with LENGTH pushbuttons until the limiting section just goes off-screen.
The digital readout at ELECTRICAL LENGTH panel should be =+173 (>+1730 degrees).

With ELECTRICAL LENGTH offset pushbuttons, put in —1800 degrees of electrical length. (The
electrical length readout displays —180.) Verify that five transitions are displayed and that the linear
phase display limits over approximately the last 5% of the trace or 0.6 division. (See Figure A4-17,

Photo B.)
Reduce electrical length with LENGTH pushbuttons until the limiting section just goes off-screen.

The digital readout at ELECTRICAL LENGTH panel should be equal to or more negative than —173
(equal to or more negative than —1730 degrees). .

LINEAR PHASE ACCURACY

S.

On ELECTRICAL LENGTH panel, set MODE switch to PHASE X 10 degrees/SCAN, set VERNIER
A to zero, then press DISPLAY CLR pushbutton.

On Channel 1, set MODE switch to PHASE. Press DISPLAY REF, then CLR pushbuttons. Press
MKR, then ZRO pushbuttons. Press DISPLAY REF, then REF OFFSET pushbuttons to place
—180 degrees of offset in Channel 1.

On ELECTRICAL LENGTH panel, press LENGTH pushbutton to obtain two complete phase cycles
on the CRT screen. The ELECTRICAL LENGTH digital readout should be +72 2, corresponding to
+720 degrees +20 degrees of electrical length.
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A4-20. GROUP DELAY ACCURACY TEST

SPECIFICATIONS:

Group Delay Accuracy: <*3% of reading +1 ns for 0.5 to 1300 MHz range, or £10 ns for 0.5 to 130 MHz
range,or + 100 ns for 0.5 to 13 MHz range.

DESCRIPTON:

A 50-foot coaxial cable is measured for group delay using the phase function of the 8505A. The group
delay mode is then used to measure the 50-foot cable to obtain a direct group delay reading.

8505A NETWORK ANALYZER

RF |
OUTPUT

>MATCHED COAXIAL
CABLES
[——TYPE-N FEMALE-TO-FEMALE AOAPTER

POWER SPLITTER I TYPE-N MALE TO BNC FEMALE ADAPTER

TYPE-N MALE TO BNC FEMALE ADAPTER TEST CABLE
>50 FT. COAXIAL

CABLE

w

Figure A4-18. Test Setup to Measure Group Delay of Test Cable

EQUIPMENT:
3-Way Power Splitter. . .. ... . e HP 11850A
Matched Type-N Coaxjal Cables .. .......... . ... i ivnn. HP 11851A
TestCable................. >50 feet of coaxial cable (RG-223/U or similar)
BNC to Type-N Adapters (2 required). . .................... HP 1250-0780
Type-N female to Type-N female Adapter . .................. HP 1250-0777
PROCEDURE:

a. A coaxial cable greater than 50 feet in length is used as a standard in the group delay test. Group delay of the
test cable is measured with the 8505A in phase mode as follows:

(1) Connect the "Test Cable' in A channel between the matched cable and the power splitter as
shown in Figure A4-18.

(2) Set 8505A controls as follows:

On A1 Source/Converter:;

OUTPUT LEVEL dBm ....... ... -10
OUTPUT LEVEL Vernier ....... ...ttt 0
INPUT LEVEL dBm MAX . ... ... e —10
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PERFORMANCE TESTS

A4-20. GROUP DELAY ACCURACY TESTS (Cont’d)

On A2 Frequency Control:

RANGE MHz .. ... ... s 0.5 — 1300
MODE ... e LIN EXPAND
WIDTH . CcwW
SCANTIME SEC . ... . .1 — .01
TRIGGER ... AUTO
MARKERS . 1
SCAN TIME SEC VERNIER .. ....... ... i Midrange
On A3 Signal Processor:
Channel 1
INPUT A/R
MODE .. PHASE
SCALE/DIV . 45 DEG
Channel 2
MODE . .. OFF
Electrical Length
INPU T . e A
MODE . . OFF

(3) Set A2 Frequency Control CW FREQUENCY and VERNIER for 700.00 MHz. Press Channel 1
DISPLAY MKR pushbutton, then ZRO pushbutton to zero the digital readout.

(4) On A2 Frequency Control, adjust CW FREQUENCY up in frequency until the marker digital readout
again indicates O degrees. Record frequency for use in later calculation. (NOTE: The phase change

between the two zero points is 360 degrees.)
Frequency = MHz

(5) Calculate the group delay of the ‘‘Test Cable”’

tp = (Phase change in degrees)

360 X (Change in Frequency in AHz)
EXAMPLE
Change in Phase = 360 degrees

713 MHz - 700 MHz

Change in Frequency
= 13 MHz

360 degrees 1
'D = 360 (13X 105Hz) = 13 X10° Hz

= 77 ns
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PERFORMANCE TESTS

A4-20. GROUP DELAY ACCURACY TEST (Cont’d)

b. Connect equipment as shown in Figure A4-18 with both matched cables connected to power splitter
and ““test cable” with adapters not connected in circuit.

c. On 8505A, set controls as follows:

On A1l Source/Converter:

OUTPUT LEVEL dBm ....... ..o e -10
OUTPUT LEVEL VERNIER .. .. ..o i 0
INPUT LEVEL dBm MAX ... ... e -10
On A2 Frequency Control:
RANGE MHz . ... ... e 0.5 — 1300
MODKE .. .. . LIN FULL
WIDTH .. START/STOP 1
SCANTIME SEC ... . .. e 1—.1
SCANTIME VERNIER .......... ... i, Fully clockwise
MARKERS . . 1
Marker 1 ..o Midrange
TRIGGER . . .. e . AUTO

On A3 Signal Processor:

Channel 1
INPUT . e e e A/R
MODE . . DLY
SCALE/DIV ... e DELAY 1 ns*
Channel 2
MODE . ..o OFF
Electrical Length
INPUT . e A
MODE . . OFF

d. Press Channel 1 DISPLAY REF pushbutton, then CLR pushbutton until REL light goes out (if it was lit).
Then press MKR pushbutton.

e. Connect "Test Cable'' between adapters in the A channel. The channel 1 digital readout should indi-
cate the group delay calculated for the ''"Test Cable' in step a (5) above (1 ns +3% of reading).

*SCALE/DIV is set to 1 ns to obtain 0.1 ns resolution. The CRT trace may be off screen.
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A4-21. INPUT IMPEDANCE TEST

SPECIFICATION:

Input Impedance: 50 Ohms
Return Loss: 220 dB (<1.22 SWR)

DESCRIPTION:

A short is placed on the TEST port of the Transmission/Reflection Test Set and a reference level is estab-
lised. The Test Set is then connected to a port and the return loss is the difference between the reference
level and the measured level of signal.

8505A NETWORK ANALYZER

NOTE

Set 8502A on edge to make required connections.
Move 8505A to edge of work bench if necessary
to avoid damage ta connectors.

RF
OUTPUT
TEHM?RISXTION CONNEETION
REFLECTED | incioent |
RE INPUT et ) SO
N ;l ~—_ =TT T
TYPEN MALE-MALE
TRANSMISSION/REFLECTION  ADAPTER
TEST SET
Figure A4-19. Input Impedance Test Setup
EQUIPMENT :
Matched Cable Kit . .. ... ... e HP 11851A
Transmission/Reflection Test Set . ... ... ... .. HP 8502A
Type-N Female Short .. ... . . . . e HP 11511A
Type-N Male-Male Adapter .. .......... .. ... .. .. ... HP 1250-0778
50-Ohm Termination. .. ........... ... .n.. HP 909A Option 012
PROCEDURE:
a. On 8505A, set controls as follows:
On A1l Source/Converter:
OUTPUT LEVEL dBm . ... . e i —10
OUTPUT LEVEL VERNIER ... ... ... . . . . . 0
INPUT LEVEL dBm MAX . .. . e e e —10
On A2 Frequency Control: ‘
RANGEMHz . ... . e 0.5—1300
MODE . . .. LIN FULL
WIDTH .. . e START/STOP 1
SCANTIME SEC . . ... .. e i 1 —0.1
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PERFORMANCE TESTS

A4-21. INPUT IMPEDANCE TEST (Cont'd)

A2 Frequency Control (cont'd)

SCAN TIME VERNIER ... ... i Clockwise
MARKERS . e e |
Marker 1 ... e Midscreen

On A3 Signal Processor:

Channel 1:
INPUT . . e e R
MODE . .. e MAG
SCALE/ DIV . 5 dB
Channel 2:
MODE. . . . e OFF
CRT Display:
BW (Bandwidth) . .. ... ... ... e 10 kHz
VIDEO FILTER . ... ... e e Off (out)

b. Connect equipment as shown in Figure A4-19 with the short connected to the TEST port of the
8502A Transmission/Reflection Test Set and RF INPUT ATTENUATION switch set to 0 dB.

c. Press Channel 1 DISPLAY MKR, then ZRO pushbuttons to center trace on the CRT.

CAUTION

Use only water soluble ""grease pencil” on CRT.

d. Draw a grease pencil mark over the trace on the CRT display.

e. Remove short from the TEST connector of the test set and connect the TEST port directly to the 8505A **A”’
port (no coaxial cable between).

NOTE
One dB is added to the 20 dB return loss specification to account for the
directivity of the 8502A Test Set.

f.  Press Channel 1 DISPLAY REF pushbutton. Press Channel 1 REF OFFSET pushbuttons to obtain —21 dB at
digital display.

g. Compare the CRT trace to the grease pencil reference line. The CRT trace should be below the grease pencil
mark for =20 dB of return loss (<1.22 SWR).

h. Disconnect Test Set TEST port from ‘A’ port and connect to ‘‘B’’ port. Repeat step g above.
i.  Remove grease pencil marks from CRT display. Disconnect Test Set TEST port from ‘‘B’’ port and connect

a short on the TEST port. Disconnect REFLECTED port of Test Set from 8505A “‘R’’ port and connect it to
‘“A’” port. Set Channel 1 INPUT switch to A.
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PERFORMANCE TESTS

A4-21. INPUT IMPEDANCE TEST (Cont'd)

J. Press Channel 1 DISPLAY MKR then ZRO pushbutton to center the trace on the CRT. Draw a grease pencil
mark over the trace on the CRT display.

k. Remove short from the Test Set TEST port and connect port to 8505A “‘R’’ port.

1. Press Channel | DISPLAY REF pushbutton. Press Channel 1 REF OFFSET pushbuttons to obtain—21 dB at
digital display.

m. Compare the CRT trace to the grease pencil reference line. The CRT trace should be below the grease pencil
mark for =20 dB of return loss (<1.22 SWR).

A4-22. SOURCE IMPEDANCE TEST

SPECIFICATION:
Impedance: 50 Ohms; =16 dB return loss at — 10 dBm output level ( <1.38 SWR).
DESCRIPTION:

The incident signal from the Source/Converter is measured using a directional coupler and the receiver portion of
the 8505A. The incident signal contains (1) the initial signal from the source, and (2) the reflected signal. The
reflected signal is developed as follows. The original source signal travels down the 50-ohm coaxial cable, sees the
open end, and is reflected back to the source. If the reflected signal going into the RF OUTPUT connector sees a
perfect 50-ohm source match, no signal is reflected back out of the source. However, the greater the mismatch, the
greater the reflected signal out of the source. This reflected signal adds and subtracts in and out of phase with the
incident signal and is displayed on the CRT.
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Model 8505A

A4-22. SOURCE IMPEDANCE TEST (Cont’d)

8505A NETWORK ANALYZER

TYPE N
MALE-MALE
ADAPTER
{make direct
connection
between

instruments) RF
OUTPUT

505 INCIDENT
TERMINATION ‘

EF RF
REFLECTED meuT

8502A
TRANSMISSION/
REFLECTION
TEST SET

TEST
OPEN

502 CABLE (2 to 20 feet long)

NOTE
Turn 8502A upside down to mate the required

connectors to 8505A. Support the front of the
8502A 10 avoid damage 10 the cannectars.

Figure A4-20. Test Setups for Equivalent Source Match

EQUIPMENT:
2-t0-20 ft. 50-Ohm Coaxial Cable (Type N) ... .. ... .. . . .. .. RG214/U
or equivalent
50-Ohm Termination. . . .......... ... HP 909A Option 012
Transmission/Reflection Test Set .. ......... .. ... ... ........ HP 8502A
Type-N Male Barrel . . ........ ... . . ... . . . . .. . .. ..., HP 1250-1475
MARKER 1
/ﬁ) (SHOWN AT 1000 MHz)
L ( % 7 23 l ' !
! & E [ﬁx‘ﬁ/ j '
i 4 () 3 ) PEAK-TO-PEAK RIPPLE VARIATION
H : A (1dB PEAK-TO-PEAK SHOWN)
] i IR
L jL |
A /> ; ‘
L V /2 o |
> |
I —
Figure A4-21. Typical Trace of Source Impedance Ripple
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A4-22. SOURCE IMPEDANCE TEST (Cont'd)
PROCEDURE:

a. On 8505A, set controls as follows:

On A1 Source/Converter:

OUTPUT LEVEL dBm ...... ... ... .. i, —10 dBm
OUTPUT LEVEL Vernier ............ . 0
INPUT LEVEL dBm MAX .. ... e -10
On A2 Frequency Control:
RANGE MHz . . ... .5 — 1300
MODE . . LIN EXP
WIDTH .. START/STOP 1
SCAN TIME SEC .. ... e 1—-0.1
SCAN TIME Vernier ... .......... ..., Fully Counterclockwise
TRIGGER ... AUTO
START FREQUENCY .. ... ... e 100 MHz
STOP FREQUENCY . ... e e 1300 MHz
MARKERS . . 1
On A3 Signal Processor:
Channel 1
INPUT A
MODE e MAG
SCALE/DIV L 0.5dB
Channel 2
MODE .. OFF

b. Connect equipment as shown in Figure A4-20. Set 8502A RF INPUT ATTENUATION to O dB.
NOTE

A single section of 2 to 20 feet of 50 ohm cable is required to avoid
mismatch of connectors.

c.  Press Channel | DISPLAY MKR then ZRO pushbuttons. The trace should be displayed on CRT.

d.  Select point on trace near the top or bottom of trace where adjacent ripple cycles may be measured. Adjust
Marker 1 to place the Marker 1 diamond on the area where the ripples are measured as shown in Figure
A4-21. Read the MARKER 1 frequency from FREQ COUNTERdigital display.(EXAMPLE: 1000 MHz.)
Note maximum ripple in this area. (EXAMPLE: 1 dB peak-to-peak.)

e.  Use Table A4-1 to calculate the loss in the coaxial cable in the test setup and Figure A4-7 to determine the
return loss and SWR that corresponds to the ripple measured in step d. The SWR should be <1.38 (=16 dB
RETURN LOSS).
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A4-22. SOURCE IMPEDANCE TEST (Cont'd)

9.0

0 dB LOSS
8.5 /
8.0
75 //
7.0 /
/ 1.0 dB LOSS*
6.5 / //
6.0 . -
= / /
=
w 55
= / // 2.0 dB LOSS*
[a =)
[
g 5.0 7 /
g / / /
§ 45 / —
= / / / 3.0 dB LOSS*
X
é 4.0 / / //
v 35 /
s / // 4.0 dB LOSS®
a.
2.5 // . //
2.0 // /] / / .
/ | *THIS IS THE SIGNAL LOSS THROUGH
THE OPEN ENDED COAXIAL CABLE IN
5 /| FIGURE A4-20 TEST SETUP.
N/t
/7%
N IZ(//
I
[
|
.00 1.18 1.25 1.50 1.75 2.00 2.25 2.50 2.75
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Figure A4-22. Graph to Convert Ripple on Trace to Source Match SWR
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Performance Tests

A4-22. SOURCE IMPEDANCE TEST (Cont'd)

Table A4-1. Loss in Coaxial Cable

RG Loss in dB Per 100 Feet
Cable

Type 0.1 GHz 0.2 GHz 0.4 GHz 0.6 GHz 1 GHz 3 GHz
58/U 2.4 3.6 5.2 6.6 8.8 16.7
98/U 2.3 3.4 5.2 6.5 9.0 17
55A/U 4.8 7.0 10.5 13.0 17 32
58A/U 6.2 9.2 14.0 17.5 23.5 45
58C/U 62 9.2 14.0 17.5 23.5 45
177/U 0.95 1.5 2.4 3.2 4.5 9.5
212/U 2.4 3.6 5.2 6.6 8.8 16.7
213/U 2.1 3.1 5.0 6.5 8.8 17.5
214/U 2.3 34 5.2 6.5 9.0* 17
215/U 2.1 3.1 5.0 6.5 8.8 16.7
217/U 1.5 2.3 3.5 4.4 6.0 11.7
218/U 0.95 1.5 2.4 3.2 4.5 9.5
219/U 0.95 1.5 2.4 3.2 4.5 9.5
220/U 0.69 1.12 1.85 — 3.6 7.7
221/U 0.69 1.12 1.85 - 3.6 7.7
223/U 4.8 7.0 10.5 13.0 17.0 32
224/U 1.5 2.3 3.5 4.4 6.0 11.7

* Example: 9 dB/100 ft. for RG214/U at 1 GHz. Therefore, 12 ft. = 1 dB loss.

EXAMPLE

(1) On Table A4-1, look under 1 GHz (1000 MHz) for Coaxial Cable type RG 214/U used in test setup. 100
ft. length has a loss of 9.0 dB. Therefore a 12 ft. length has a loss of approximately 1.0 dB.

(2) On Figure A4-22, select the 1.0 dB loss curve.

(3) The ripple shown in Figure A4-21is 1 dB peak-to-peak. Therefore, Figure A4-22 shows SWR=1.18
or Return Loss of 21.6 dB.
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A4-23. SPECTRAL PURITY TEST
SPECIFICATION:

Spectral Purity
Harmonics: =25 dB below main signal at + 10 dBm output level
Sub-harmonic and Spurious Signals: Below —50 dBm at + 10 dBm output level
Residual FM: <20 Hz rms on 0.5 — 13 MHz range in 1 kHz Bandwidth

<200 Hz rms on 0.5 — 130 MHz range in 1 kHz Bandwidth
<2,000 Hz rms on 0.5 — 1300 MHz range in 10 kHz Bandwidth

HARMONICS:
DESCRIPTION:

The CW RF output signal as well as harmonics and spurious signals are observed on the spectrum analyzer.

8505A NETWORK ANALYZER SPECTRUM ANALYZER

RF =
ouTPUT | © e e

e N0 oo | T = A
l 10 dB ATTENUATOR
{1

Figure A4-23. Harmonics and Spurious Signal Test Setup

EQUIPMENT:
Spectrum Analyzer ........................... HP 8553B/8555A/8552B/141T
10 dB Attenuator ...............iiiiii HP 8491A Option 010
PROCEDURE:

a. Set 8505A controls as follows:

On A1l Source/Converter
OUTPUT LEVEL dBm . ... e +10
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A4-23. SPECTRAL PURITY TEST (Cont'd)

On A2 Frequency Control:

RANGE MHz .. .. ... .5 — 1300
MODE . e LIN FULL
TRIGGER ... AUTO
SCAN TIME SEC ... e MANUAL

b. Connectequipment asshown in Figure A4-23. Allow equipment to warm up for a minimum of one hour.

¢.  Slowly sweep manually through .5 — 1300 MHz range and observe harmonics and spurious signals. Identify
signal in question as harmonic or non-harmonic and measure the difference in dB between this signal level
and the level of the fundamental. Harmonics should be >25 dB below the fundamental (<—15 dBm).
Non-harmonic spurious signals should be below —50 dBm.

NOTE

The spectrum analyzer originates some mixing harmonics that may ap-
pear on the display. If a signal is in question, increase the spectrum
analyzer input attenuation by 10 dB. Note if signal decreases in amplitude
by 10 dB, then return the attenuator to the original position. If the signal in
question comes from an external source, it will change by 10 dB. If the
signal in question originates in the spectrum analyzer, the level will either
change by greater or less than 10 dB or may not change at all.

RESIDUAL FM
DESCRIPTION:

The CW output of the 8505A is down-converted to 100 kHz by using a reference signal generator and a mixer. The
down-converted signal (100 kHz) is discriminated and the output of the discriminator is amplified and filtered and
then measured with an RMS voltmeter. The voltmeter reading in mVrms, is proportional to the frequency
instability (residual FM) of the 8505A.

RMS
8505A NETWORK ANALYZER FREQUENCY METER 40 dB AMP VOLTMETER
RN Y AN
U \
B ° ; o ®
@ i [ ) ".L ‘ i e}
iy ®

1 kHz LPF 50 FEEDTHRU

-

| |
1 1 .5 — 13 MHz
] 1 .5 — 130 MHz
1 1

5 — 1300 MHz
10 kHz LPF
SIGNAL GENERATOR

rigure A4-24. Residual FM Test Setup

QUTPUT

DOUBLE
BALANCEO
MIXER

\
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A4-23. SPECTRAL PURITY TEST (Cont’d)

EQUIPMENT:
Reference Signal Generator ........... ... ... ... ... ..., HP 8640A/B
Balanced Mixer. .. ... ... ... i HP 10514A
Frequency Meter .. ... ... .. . . HP 5210A
12 kHz Filter from Filter Kit........... ... .. ... .. ... .. ....... HP 10531A
40 dB Low Noise Amplifier .............. ... .. ... ... .... HP 08640-60506
RMS Voltmeter. . . ... .. HP 3400A
Il kHz Low Pass Filter. .. ......... .. ... oot HP 08505-60156
I0kHz Low Pass Filter. .. .......... ... ... ... .. . .. HP 08505-60155
50 Ohm Feedthrough Termination .................... ... cn.. HP 10100C

PROCEDURE:

d. Set controls as follows:

8505A
OUTPUT LEVEL dBm ...t e e e +10
RANGE MHz . ... .. S5 —13
MODE .. .. LIN EXPAND
WIDTH .. CW=AF
SCANTIME SEC . ... i 100 — 10
CW FREQ ... e 7.00 MHz
+AF FREQ . ... 0.000
AF VERNIER . .. e 0
SCAN TIME SEC VERNIER ......... ... ... .. ... ... ....... Fully clockwise
TRIGGER . . .. AUTO

5210A:
SENSITIVITY ..o e i 0.01 Volts
RANGE .. . e e 100 kHz
METER ... e NORMAL

e. Connect equipment as shown in Figure A4-24 with the | kHz Low Pass Filter connected between the 40
dB Amplifier and the 3400A rms voltmeter. Set 3400A range to 10 mV.

Frequency Meter Calibration
f.  Install internal shorting board into model 5210A Frequency Meter.

g. Set sensitivity (volts RMS) to CAL (100 kHz) and range to 100 kHz. The meter should display a full scale
indication. If not, adjust screwdriver CAL (100 kHz) as necessary.

h.  Adjust rear panel DISC GAIN CONTROL for —1 volt d¢ at DISC OUT jack of 5210A Frequency Meter.
i.  Reset SENSITIVITY (volts RMS) to 0.01 Vrms.

j. Setrange to 100 kHz. The DISC OUT is now calibrated for 100 kHz/volt or 100 Hz per millivolt.
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A4-23. SPECTRAL PURITY TEST (Cont'd)

Residual FM Test

k.

Remove internal shorting board and install the 12 kHz Butterworth low pass filter in 5210A Frequency
Meter.

Set 8640A/B Reference Signal Generator output to —10 dBm and frequency of 7.1 MHz. Fine tune
frequency to obtain a full scale reading of 100 kHz on 5210A Frequency Meter.

Voltmeter indication should be less than 7.4 mVrms corresponding to residual FM of <20 Hz rms.

Set 8505A WIDTH to CW and fine tune frequency to obtain a full scale reading of 100 kHz on 5210A
Frequency Meter. Repeat step j.

Change 8505A RANGE MHz to 0.5 — 130 and set WIDTH to CW = AF. Set CW Frequency to 70.0 MHz.
Change 3400A rms Voltmeter range to 100 mV.

Change 8640A/B generator frequency to 70.1 MHz and fine tune to obtain a full scale reading of 100 kHz on
5210A Frequency Meter.

Voltmeter indication should be less than 74 mVrms corresponding to residual FM of <200 Hz rms.

Set 8505A WIDTH to CW and fine tune frequency to obtain a full scale reading of 100 kHz on 5210A
Frequency Meter. Repeat step n.

Change 8505A RANGE MHz to 0.5 — 1300. Set WIDTH to CW+AF. Set CW frequency to 500 MHz.
Replace 1 kHz LPF with 10 kHz LPF as shown in Figure A4-24.
Set 5210A Frequency Meter range to 1 MHz.

Change 8640A/B generator frequency to 500.2 and fine tune to obtain a reading of 200 kHz on the 5210A
Frequency Meter.

Voltmeter indication should be less than 88 mVrms corresponding to residual FM of < 2 kHz rms.

Set 8505A WIDTH to CW and fine tune frequency to obtain a reading of 200 kHz on the 5210A Frequency
Meter. Repeat step w.
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Table A4-2. Performance Test Records (1 of 4)

HEWLETT-PACKARD Test Performed By:
Model 8505A Network Analyzer

Serial Number: Date:
Para. Description Lower Limit Measured Upper Limit
No. Value
Ad-8 Frequency Range & Accuracy Test
j. START and STOP Frequency:
1300. MHz 1287 MHz - 1313. MHz
130. MHz 128.7 MHz N 131.3 MHz
13.0 MHz 12.87 MHz - 13.13 MHz
0700. MHz 687 MHz - 713 MHz
070.0 MHz 68.7 MHz - 71.3 MHz
07.00 MHz 6.87 MHz - 7.13 MHz
0010. MHz 1 MHz - 23 MHz
001.0 MHz 0.1 MHz - 2.3 MHz
01.00 MHz 0.87 MHz - 1.13 MHz
A4-9 CW Frequency Stability Test
d. Frequency Change after 10 minutes —2.3 kHz +2.3 kHz
A4-10 Power Output Leveling Test and Absolute
Power Calibration
c. Power Leveling: variation across band *+0.5 dB
d. Output Level Vernier: 0—12 dB range —3 dBm —1 dBm
Ad-11 Power Output Range Test
e. Accuracy at all settings of OUTPUT LEVEL —— +1.5dB
Control
A4-12 Magnitude Reference Offset and Marker
Accuracy Test
c. Rectangular Marker Zero —0.01 4B +0.01 dB
e. Polar Marker Zero — Magnitude —3 mm of +3 mm of
Outside Outside
Circle Circle
f. Polar Marker Zero — Phase —1 degree +1 degree
j. Offset +190 dB & read marker —184 dB —196 dB
n. Offset —190 dB & read marker +184 dB +196 dB
Ad-13 Receiver Noise Floor
e. 0.5to 2 MHz, “R” Port —95 dBm
f. 0.5 to 2 MHz, ”A” Port —95 dBm

Ad-44
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Model 8505A

Table A4-2. Performance Test Records (2 of 4)

Performance Tests

Scans by ArtekMedia © 2006

P,::)a_' Description Lower Limit MC:?:;ed Upper Limit
A4-13 Receiver Noise Floor (cont'd)
g. 0.5to 2 MHz, “B” Port —95 dBm
h. 2 to 10 MHz, “B” Port —100 dBm
i. 2to 10 MHz, “A” Port —100 dBm
j. 2to 10 MHz, “R” Port —100 dBm
k. 10 to 1300 MHz, “R” Port —110 dBm
1. 10 to 1300 MHz, “A” Port —110 dBm
m. 10 to 1300 MHz, “B” Port —110 dBm
Ad-14 Crosstalk Isolation
d. Crosstalk between “R’ and “A” Port 100 dB
e. Crosstalk between “R” and “B” Port 100 dB
f. Crosstalk between “A” and “R” Port 100 dB
g. Crosstalk between “A”’ and “B” Port 100 dB
h. Crosstalk between “B” and “R” Port 100 dB
i. Crosstalk between “B”’ and “A” Port 100 dB
A4-15 Magnitude, Phase and Group Delay Frequency
Response
c. Port “R” Frequency Response 3dB
h. Port “A” Frequency Response 3dB
i. Port “B” Frequency Response 3dB
m. A/R Ratio Measurement Magnitude 0.6 dB
Frequency Response
n. B/R Ratio Measurement Magnitude 0.6 dB
Frequency Response
1. B/R Phase Measurement Frequency Response 6 degrees
0.5 to 750 MHz
S. B/R Phase Measurement Frequency Response 10 degrees
750 to 1300 MHz
t. A/R Phase Measurement Frequency Response 6 degrees
0.5 to 7560 MHz
A/R Phase Measurement Frequency Response 10 degrees
750 to 1300 MHz
w. A/R Group Delay Frequency Response 2 ns
X. B/R Group Delay Frequency Response 2 ns
A4-16 | Magnitude Dynamic Accuracy Test
c. Input “R” REF OFFSET: +20dB —0.2 dB +0.2dB
+10 dB —0.1dB +0.1dB
0 dB (Ref) 0dB 0dB
—10 dB —0.1dB +0.1dB
—20dB —0.2dB +0.2dB
—30dB —0.4 dB +0.4 dB
—40 dB —0.6 dB +0.6 dB
—50 dB —0.8 dB +0.8 dB
—60 dB — 1dB + 1dB
—70 dB — 2dB + 2dB
—80dB — 4dB + 4dB
A4-45




Performance Tests Model 8505A

Table A4-2. Performance Test Records (3 of 4)

Para. Measured

No. Description Lower Limit Value Upper Limit
Ad-16 Magnitude Dynamic Accuracy Test {(cont'd)
d. Input “A” REF OFFSET:

+20 dB —0.2dB +0.2dB
+10dB —0.1dB +0.1dB

0 dB (Reference) 0 dB 0dB
—10dB —0.1dB +0.1dB
—20 dB —0.2dB - +0.2dB
—30dB —0.4dB +0.4dB
—40 dB —0.6 dB +0.6 dB
—50 dB —0.8 dB +0.8 dB
—60 dB — 1dB + 1dB
—70 dB — 2dB + 2dB
—80 dB — 4dB + 4dB

e. Input “B” REF OFFSET:

+20dB —0.2 dB +0.2 dB
+10dB —0.1dB +0.1 dB

0 dB (Reference) 0 dB 0dB
—10dB —0.1dB +0.1dB
—20dB —0.2dB +0.2dB
—30dB —0.4 dB +0.4 dB
—40dB —0.6 dB +0.6 dB
—50 dB —0.8 dB +0.8 dB
—60 dB — 1dB + 1dB
—70 dB — 2dB + 2dB
—80dB — 4dB + 4dB

Ad-117 Phase Dynamic Range
d. —10 to —50 dBm Range, CRT trace —0.5 degree +0.5 degree

tolerance from reference line

e. —50 to —70 dBm Range, CRT trace —1 degree +1 degree
tolerance from reference line P

f. —70 to —90 dBm Range, CRT trace —3 degrees +3 degrees
tolerance from reference line
A4-18 Phase Reference Offset

d. Reference Offset, CRT trace tolerance
from reference line:

* 360 degrees —2.1 degrees +2.1 degrees
t 720 degrees —3.9 degrees +3.9 degrees
+1080 degrees —b5.7 degrees +5.7 degrees
+1440 degrees —7.0 degrees +7.5 degrees

A4-46
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Table A4-2. Performance Test Records (4 of 4)

Performance Tests

fundamental at +10 dBm
m. Residual FM at 7. MHz

q. Residual FM at 70 MHz

w. Residual FM at 500 MHz

Xx. Residual FM in CW mode at 500 MHz

Para. o - Measured -
Description wer Limit Upper Limit
No. serip Lo L Value PP
A4-19 Phase Accuracy and Electrical Length Test
Phase Accuracy Test:
f. +180 degree transistion +182 degrees +178 degrees
g. —180 degree transition —182 degrees —178 degrees
Electrical Length (Line Stretcher) Test:
1. 30 c¢m at 1000 MHz +10 degrees —10 degrees
(370 degrees) (350 degrees)
m. 15 ¢cm at 1000 MHz 185 degrees 175 degrees
Linear Phase Range:
p- Maximum Positive Electrical Length +1730 degrees
r. Maximum Negative Electrical Length —1730 degrees
Linear Phase Accuracy:
u. Length in degrees added for two phase cycles +700 degrees +740 degrees
A4-20 Group Delay Accuracy Test
a. Group delay of ‘‘test cable” by calculation
e. Group delay by direct measurement (1) (2)
(1) Lower Limit — same value as (a)
above —(1 ns +3% of reading)
(2) Upper Limit — same value as (a)
above +(1 ns +3% of reading)
Ad-21 Input Impedance Test
g. Return Loss of Port “A” 20 dB
h. Return Loss of Port “B” 20 dB
m. Return Loss of Port “R” 20 dB
Ad-22 Source Impedance Test
e. SWR of RF OUTPUT port , 1.38 SWR
A4-23 Spectral Purity Test
¢. Harmonics below fundamental at +10 dBm —15 dBm
Non-harmonic spurious signals with —-50 dBm

20Hz rms (7 .4
mV rms on volt-
meter).

200 Hz rms
(74 mV rms
on voltmeter)

2 kHz rms
(88 mV rms
on voltmeter)

2 kHz rms
(88 mVrms
on voltmeter)

Scans by ArtekMedia © 2006
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Adjustments

CHAPTER A
MODEL 8505A NETWORK ANALYZER
SECTION V
ADJUSTMENTS
A5-1. INTRODUCTION NOTE
A5-2.  This section provides adjustment procedures E::Jr;n:g:n;?‘zt ;z::o':uu?o:;sregsvz:

for the Model 8505A Network Analyzer. These pro-
cedures should not be performed as a routine mainte-
nance procedure but should be used (1) after replace-
ment of a part or component, (2) when the perfor-
mance test shows that the specifications of Table A1-1
cannot be met, or (3) when instructed to do so in the
troubleshooting procedure. Table AS5-1 lists the ad-
justment procedure and the function of each control.

| WARNING I

With the top cover removed, termi-
nals are exposed that have ac vol-
tages capable of causing death. The
adjustments in this section should
be performed only by a skilled per-
son who knows the hazard involved.

NOTE

Before performing any adjustments,
allow 1 hour warmup time for the
instrument.

removed.
A5-3. EQUIPMENT REQUIRED

AS5-4. Table Al-5 lists the equipment required for
the adjustment procedure. If the test equipment re-
commended is not available, other equipment may be
used if its performance meets the **Critical Specifica-
tions’’ listed in the table.

A5-5. FACTORY SELECTED COMPONENTS

AS5-6. Some adjustments within the instrument are
done by selecting different values of components.
These are included in Table A5-1 with the other ad-
justments. Factory selected components are identified
on the schematic diagram with an asterisk (*).

A5-7. RELATED ADJUSTMENTS

AS5-8. There are some circuits that require adjust-
ment in a specific order. The procedure assumes that if
a specific adjustment is made in the middle of the
procedure, all adjustments before that one must be
correct.If the sequence in the procedure is followed, a
minimum of interaction between controls is present.

AS5-1
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Adjustments

Table A5-1. Adjustments in Reference Designator Order (1 of 5)

Model 8505A

Paragraph
Reference Designator Name on Board Function Number
Al1A3R7 —12 dBm RF POWER Vernier Calibration AS-14
A1A3RIS 0 dBm RF POWER Vernier Calibration A5-14
A1A4CS PHASE Phase Calibration in “R” Channel AS-16
A1A4C10* None Selected Capacitor for phase calibration A5-16
“R” Channel. Nominal Value 56 pF
AlA4R6 MAGNITUDE Adjusts gain of “R” Channel IF Amplifier AS-15,
ADJ A5-31
A1AS5CS8 PHASE Phase Calibration in “A” Channel AS5-16
A1ASC10* None Selected Capacitor for phase calibration AS-16
“A” Channel. Nominal Value 56 pF
Al1A5SR6 MAGNITUDE Adjusts gain of “A” Channel IF Amplifier AS-15,
ADJ AS5-31
A1A6C8 PHASE Phase Calibration in “B” Channel AS-16
Al1A6CLO* None Selected Capacitor for phase calibration AS-16
“B” Channel. Nominal Value 56 pF
A1A6R6 MAGNITUDE Adjusts gain of “B” Channel IF Amplifier AS5-15,
AD]J AS5-31
AlAl15AICI 9.9 TUNE Adjusts 9.9 MHz Oscillator Frequency AS-11
AlAl15A1R1] Wn Reduces noise sidebands on 4.2099 GHz AS-11
signal
ATA15AIR25 BAL Nulls 9.9 MHz signal As-11
AlAISA1R28 TUNE Adjusts for +8.0 Vdc output AS-11
AlAI5A1R32 MOD Adjusts Modulator Drive to A1A15AS AS-11
A1A15A2R7 Wn Reduces noise sidebands on 4.210 GHz AS-12
signal
ATA15A2R13 TUNE Adjusts for +8.0 Vdc output AS5-12
AlA1SA2RIS BAL Nulls 10.0 MHz signal AS-12
A1A15A3C18 A Peaks 100 MHz drive to A1A15AS AS-13
A1A15A3C24 B Peaks 100 MHz drive to A1A15AS A5-13
AIA15A4CI18 A Peaks 100 MHz drive to A1A15A6 AS-13
A1A15A4C24 B Peaks 100 MHz drive to A1A15A6 AS-13
A2Al1AIRI3 FREQUENCY Adjusts frequency of YIG Oscillator AS5-20
CAL
A2A1A2RS ILLUMINATOR Adjusts intensity of DS1 on RPG Factory
ADJ Adj.

AS-2
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Table A5-1. Adjustments in Reference Designator Order (2 of 5)

Adjustments
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Paragraph
Reference Designator Name on Board Function Number
A2A1A3RS ILLUMINATOR Adjusts intensity of DS1 on RPG Factory
ADJ Adj.
A2A4R14 AF1 Adjusts +AF high end AS-18
A2A4R16 AF2 Adjusts £AF low end AS-18
A2A4R24 SYM2 Adjusts high end of 1300 MHz band AS5-18
A2A4R25 SYM 1 Adjusts high end of 1300 MHz band AS5-18
A2A4R40 GAIN Summing Amp Gain AS-18
A2A7R49 +13V Adjusts +13V Supply AS5-17,
AS-18
A2A7R61 SWP ADJ Sweep Adjust A5-18
A2A8RSS8 EXP GAIN Adjusts gain of expotential circuit A5-19
A2A8R75 EXP OFFSET A Adjusts EXP waveform A5-19
A2A8R79 EXP OFFSET B Adjusts top of EXP waveform for offset A5-19
A2A9R57 FREQ ADJ LO Adjusts low frequency limit AS-21
A2A9R68 FREQ ADJ HI Adjusts high frequency limit AS5-21
A2A1IR17 MAIN DRIVER Drive to Tuning Current Source Adjust A5-20
(1300 MHz) at High-frequency end of band
A2A11R22* E1/E2 Selected Value for range. Nominal Value AS-20
19.6K
A2A11R40* E3/E4 ?gllicted Value for range. Nominal Value AS-20
A2A12C10 100 MHZ ADJ Tunes 100 MHz Osc. frequency AS-10
A2AI13RS8 0 dB ADJ Voltage Ramp Gain AS5-37
A2AI13RI0 —12 dB ADJ Voltage Ramp'_l Gain AS-37
A2A1SR12 “99” ADIJ (right) Adjusts marker at “99” and right edge AS-38
A2A15R22 “0” ADJ (left) Adjusts marker at “0” and left edge AS-38
A2A20R23 20V ADJ Adjusts +20V supply output AS5-9
A3AS5R27 POFS2 Phase Offset Channel 2 AS-23
A3AS5R28 OFS 2 Channel 2 Magnitude Offset AS5-23
A3AS5R29 OFS 1 Channel 1 Magnitude Offset AS5-23
£A3ASR4S BAL + Balance AS5-23
A3ASR48 SCL Scale AS-23
A3AS5R70 LS Line Stretcher Offset AS-23
AS5-3




Adjustments

Table A5-1. Adjustments in Reference Designator Order (3 of 5)

Model 8505A

j 1 Paragraph
Reference Designator Name on Board Function Number
A3A6R7 RATIO OFFS Ratio Offset AS5-24
A3A6RI13 CH 1 OFFS Channel 1 Offset AS5-24
A3A6R14 CH 2 OFFS Channel 2 Offset AS-24
A3A7RS CH1 Channel 1 Offset AS-26
A3A7R9 CH2 Channel 2 Offset AS5-26
A3A8RIQ IF BAL IF Reference Balance, smallest dot AS-34
A3A8R18 MAG BAL Magnitude Balance, smallest dot AS-34
A3A8RI19 X-Y GAIN Gain Balance AS5-34
A3A8R40 Y-BAL Y-Axis Balance AS5-34
A3A8R44 X-BAL X-Axis Balance A5-34
A3A8RS5S QUAD Round Trace, quadrature balance AS5-34
A3A8R80 “Cc” Linear Scaling A5-34
A3A8R82 “B” Full Scale AS5-34
A3A8RS88 “A” Expotential scale, Outer Circle Calibration AS-34
A3A8R93 X OFFS Centers X output at zero AS5-34
A3A8R9S Y OFFS Centers Y output at zero AS5-34
A3A9L10 89 KHz NULL Nulls 89 kHz Harmonic A5-33
A3A9R16 “e> Offset Calibration AS-33
A3A9R26 “E» — Clamp max, negative line stretcher limit AS-33
A3A9R27 “D” + Clamp max, positive line stretcher limit AS5-33
A3A9R29 “B” Offset A5-33
A3A9R42 “A” Frequency Adjustment AS5-33
A3AI10C17* None Select for min. 793 kHz. Nominal Value 75 pF A5-33
A3A10L4 100 KHz 100 kHz Peak A5-33
A3A10LS 992 KHz 992 kHz Trap AS-33
A3A10RS8 BAL Balanced Mod Balance Adj AS5-33
A3AIO0R45 ¢TRIM Phase Trim A5-33
A3Al11RI12%* None Select resistor for course adjustment for AS-35
100 kHz Clock. Nominal Value 21.5 K
A3A11RI3 CK Clock Frequency AS-35
A3A11R26 BAL Balance A5-35
A5-4
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Table A5-1. Adjustments in Reference Designator Order (4 of 5)

Adjustments
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Paragraph
Reference Designator Name on Board Function Number
A3A11R43 G Gain AS-35
A3A11R74 T Delay Offset AS5-35
A3A11R7S M Modulation Offset AS-35
A3A11R79 F Offset AS5-35
A3AI12L7 R¢ Zero phase difference, Reference AS5-32
A3AI12LS T¢ 180 degree phase difference, Test A5-32
A3A12L11 LS¢ Line stretcher zero phase A5-32
A3AI12RI19 REF BAL 1 Nulls 200 kHz 2nd Harmonic in Reference AS-32
A3A12R20 TEST BAL 1 Nulls 200 kHz 2nd Harmonic in Test AS-32
A3A12R31 REF BAL 2 Nulls 200 kHz 2nd Harmonic in A5-32
Reference

A3A12R32 TEST BAL 2 Nulls 200 kHz 2nd Harmonic in Test AS-32
A3AI12R50 SCL Scale A5-32
A3AI12R54 OFF +0.9 Vdc to U7 Phase Det A5-32
A3A13C26 100 KHz TRIM Adjusts for 100 kHz A5-30
A3A13L3 PHASE Adjusts phase of 100 kHz signal A5-30
A3A1314 B Low end peaking A5-30
A3AI13R54 AMP Amplitude A5-30
A3A13R71 A Rectifier feedback AS-30
A3A13R91 SCL Scale AS-30,

AS-31
A3A13R96 I OFF Initial offset A5-30
A3A13R99 “Y” Gain offset (n6 change between —10 and —30) AS5-30
A3A14C26 100 KHz TRIM Adjusts for 100 kHz A5-30
A3A14L3 PHASE Adjusts phase of 100 kHz Signal AS-30
A3A14L4 B Low end peaking AS5-30
A3A14R54 AMP Amplitude AS-30
A3A14R71 A Rectifier feedback A5-30
A3A14R91 SCL Scale AS5-30,

AS-31
A3A14R96 1 OFF Initial offset AS5-30
A3A14R99 “Y” Gain offset (no change between—10 and —30) AS5-30

AS-5




Adjustments

Table AS5-1. Adjustments in Reference Designator Order (5 of 5)

Model 8505A

Paragraph
Reference Designator Name on Board Function Number
A3ALSRI1 SWP WIDTH X Sweep Width AS-27
A3A15R8 INT Intensity Limit A5-27
A3A1SR31 CH2Y Channel 2 Y Gain AS-27
A3A15R33 CH1Y Channel 1 Y Gain AS-27
A3A17R10 IN OFS Input Offset (Marker) AS-25
A3A17R30 A/D OFS Analog-to-Digital Offset AS-25
A3A17R31 SYM Symmetry AS5-25
A3A17R41 SCL Scale AS-25
A3A25RS8 X POSN Adjusfc position of trace in Horizontal l::rc)ox?ti glanel
direction
A3A25R9 TRACE ALIGN Adjusts alignment of trace to CRT graticule fgg{'rtoﬁ’a“el
A3A26R14 FOCUS LIM Limit of Front Panel Focus Control AS5-36
A3A27C21 HF ADJ 2 High Frequency Adjust 2 AS-36
A3A27RI12 HV ADIJ High Voltage Adjust AS-36
A3A27R40 INT LIM Intensity Limit AS-36
A3A27R41 F G GRID Flood Gun Grid A5-36
A3A27R42 ASTIG Astigmatism Adjust AS-36
A3A27RA45 HF ADJ 1 High Frequency Adjust 1 AS-36
A3A27R46 ORTH Orthogonal Adjust AS5-36
A3A27RS51 PATTERN Trace Pattern AS5-36
A3A28RI15 POS Position AS-28
A3A28R27 GAIN Deflection Amp. S}ain A5-28
A3A28R29 HF ADIJ High Frequency Damping AS5-28
A3A29R15 POS Position AS-29
A3A29R27 GAIN Deflection Amp. Gain A5-29
A3A29R29 HF ADJ High Frequency Damping AS-29
A3A30RI1* None Scale Illumination. Nominal Value 6.8 ohms AS5-36

*Factory Selected Component.

A5-6
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ADJUSTMENTS
A5-9. A2A20 POSITIVE VOLTAGE REGULATOR AND A2A21 NEGATIVE VOLTAGE
REGULATOR
EQUIPMENT:
Digital Voltmeter (DVM) ... ... ... ... ... ... iiiiii ... HP 3490A

a. Connect digital voltmeter (DVM) to A2A20TP6.

NOTE
If +20V supply is within the tolerance listed, do not make adjustment, as this
will affect instrument calibration.

b.  Adjust +20V (A2A20R23) for +20.00 Vdc +0.01 Vdc. (See Figure A5-1.)

¢.  Check remaining power supply voltages as listed in Table AS-2.

Table A5-2. Power Supply Voltages

Test Point Voltage Talerance (Vdc) Ripple (mV p-p)
+20 +20.00 +0.01 4
+15 +15.00 *0.75 10
+5A + 5.00 10.25 10
+5B + 5.00 $0.25 10
-10 —10.00 #0.25 4
—-12.6 —12.60 +0.3/-0.9 10
—18 —18.00 +0.90 10
-40 —40.00 iO.SOM 10

A5-10. A2A12 10/100 MHz REFERENCE OSCILLATOR

EQUIPMENT:
Frequency Counter ......... .. ... ... ... ... it HP 5340A
Spectrum Analyzer ................... ... ... ..., HP 141T/8552/8555A

a.  Disconnect cable from A2A12J1 100 MHz output (Figure AS5-2) and connect a frequency counter to J1. The
counter should indicate 100 MHz +100 Hz. If not, adjust 100 MHz ADJ”’ trimmer A2A12C10 for
correct frequency. Use a non-metallic alignment tool.

AS5-7
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ADJUSTMENTS

A5-10. A2A12 10/100 MHz REFERENCE OSCILLATOR (Cont'd)

A1/A2

+20V ADJ
A2A20R23 A2A20 A2A21 -40 -126 -18 -10

+20
+bA
+5B

(2NOT USED)

+15

nwa . ov“o ® ..@0 ® @ﬂo ]
> B “w u W R
v A\

Figure AS5-1. A2A20 and A2A21 Power Supplies

b.  Connect counter to A2A12J2. The counter should indicate 10 MHz +10 Hz.
c.  Check 100 MHz signal level at A2A12J1 with Spectrum Analyzer. It should be approximately +6 dBm.
d.  Check 10 MHz signal level at A2A12J2. It should be approximately +4 dBm.

e. Reconnect cables to A2A12J1 and J2.

AS-8
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ADJUSTMENTS

A5-10. A2A12 10/100 MHz REFERENCE OSCILLATOR (Cont’d)
A1/A2 A2A12

100 MHz ADJ 100 MHz 10 MHz
A2A12C10 A2A12)1 A2A12J2

10/100 MHz
REF 0SC
A2A12

R

? ouQ * 0“0 ® t@. ® aﬂt f
A W T W W W b A ¢
Y Q

Figure A5-2. A2A12 10/100 MHz Reference Oscillator Adjustment Locations

A5-11. A1A15A1 9.9 MHz PHASE LOCK BOARD

EQUIPMENT:
Frequency Counter . ....... ... .. .. . . . i HP 5340A
Digital Voltmeter (DVM) . ... ... .. .. . . . i HP 3490A
Oscilloscope w/10:1 Probe . .......... ... ... ............. HP 180/1801/1820

Spectrum Analyzer ............. ... ... .. ... ... HP 141/8552/8555
Power Meter . ..... ... .. . . .. 435A/8482A

a.  Connect a frequency counter to A15J2 (Figure A5-3). Adjust.*‘9.9 TUNE”” A1A15A1CI1 for9.9000 MHz
+10 Hz (with cover on A1A15A1).

b. Remove cover from A1A15A1 and A2. Connect DVM to TP3 and adjust ‘‘BAL’’ A1A15A1R25 for 1.8
Vdec.

c.  Connect jumper from TP2 to ground to disable search oscillator.

d. Connect DVM to test point Vc (TP4). Adjust "TUNE" R28 for +8.0 Vdc +0.1 Vdc on DVM. Discon-
nect DVM.

e.  Connect Oscilloscope 10:1 probe to TP1. Adjust ‘“‘BAL’’ A1A15A1R25 for minimum signal amplitude.

f.  Remove jumper from TP2.

AS-9
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ADJUSTMENTS

A5-11. A1A15A1 9.9 MHz PHASE LOCK BOARD (Cont’'d)

g.  On A2 Frequency Control, set RANGE MHz switch to .5 — 1300. At bottom of Al Source/Converter.
disconnect cable W9 from A9J1. Connect HP Model 8555A Spectrum Analyzer to the end of cable
W9. “4.2099 GHz” output. Set Spectrum Analyzer for 3 kHz bandwidth. Adjust “Wn” A1A1SAIRI11
control for the least peaking of the noise sidebands (See Figure A5-4.)

Remove black coax cable from A1A9J1 and connect power meter to cable. Adjust ‘“MOD’” AIA15A1R32
for —12 dBm =1 dB.

Disconnect test equipment. Reconnect W9 to A9J1. The ‘9.9 MHz LOCK"’ fault light on A1 front panel
should be off indicating proper phase lock.

A5-12. A1A15A2 10 MHz PHASE LOCK
EQUIPMENT:

Digital Voltmeter (DVM) ......... ... ... ... . .. . ... HP 3490A
Oscilloscope w/10:1 probe . ............ ... .....vviii... HP 180/1801/1820
Spectrum Analyzer.................oiiiiiiii HP 141/8552/8555A

a. On AlA15A2, connect DVM to TP3 and adjust ‘“‘BAL’’ R15 for +1.8 Vdc. (See Figure AS-3.)

A1/A2

A1A15A1 A1A15A2
A1A15J2
MOD 9.9 MHz TUNE Wn BAL
R32 REFOUT R28 R7 R15
TUNE
R13

BAL Wn 9.9 TUNE

R25 R11 C1
A1A15A1 A1A15A2
(9.9 MHz) (10 MHz)

Figure AS-3. AIlAI15A1/A2 Adjustment Locations
AS-10
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ADJUSTMENTS

A5-12. A1A15A2 10 MHz PHASE LOCK (Cont’d)

Connect jumper from TP2 to ground to disable search.

Connect DVM to Test Point VC. Adjust *“TUNE’’ R13 for +8.0 Vdc +0.1 Vdc on DVM. Disconnect
DVM.

Connect Oscilloscope 10:1 probe to TP1. Adjust ‘“‘BAL’’ R15 for minimum signal amplitude.

Remove jumper from TP2.

At bottom of Al Source/Converter, disconnect cable W8 from A11J1. Connect HP Model 8555A Spectrum
Analyzer to the end of cable W8, ‘“4.210 GHz’’ output. Set Spectrum Analyzer for 3 kHz bandwidth. Adjust
““Wn’’ R7 control for the least peaking of noise sidebands. (See Figure A5-4.)

Disconnect test equipment and reinstall coveron A15A1 and A2. Reconnect W8to A11J1. The *‘10 LOCK”’
faultlight on A1 front panel should be off indicating proper phase lock.

Figure A5-4. 4.2099 and 4.210 GHz Waveform on Spectrum Analyzer

A5-13. A1A15A3 AND A1A15A4 IF DRIVER BOARD

NOTE ﬂ

Do NOT perform this adjustment unless repairs have been made to
A1A15A3 or AA4.

EQUIPMENT:
Spectrum Analyzer..... ... ... . ... .. . . ... HP 141/8552/8553
AtteNUAtOr . . ... HP 8496A
Adapter, Snap-on Jack-to-TypeNlJack........................ HP 1250-0671
Adapter, Snap-on Plug-to-Type NMale. ....................... HP 1250-0673
Adapter, Type N Male-to-Type NMale . . ........... ... ........ HP 1250-0778

a.

Disconnect cable from A2A12J1 and insert an external attenuator between A2A12J1 and cable. Set
attenuator to 40.dB.

AS-11
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Adjustments Model 8505 A

ADJUSTMENTS

A5-13. A1A15A3 AND A1A15A4 IF DRIVER BOARD (Cont’'d)
b. Remove cover from AIA15A3.

c.  Connect Spectrum Analyzer to 100 MHz output at test point ‘‘DRI’” on A1A15A3. (See Figure AS5-5.)
Adjust “*A”” A3C18 and ‘“*B’" A3C24 for highest amplitude. 100 MHz signal. Replace cover.

d. Remove cover from A1A15A4.

e.  Connect Spectrum Analyzer to 100 MHz output at test point ‘DRI’ on A1A15A4. Adjust *“A’” A4C18 and
‘B’ A4C24 for highest amplitude 100 MHz signal. Replace cover.

f. Remove attenuator and reconnect cable to A2A12J1.
ADAPTER 8496A STEP ADAPTER
HP 1250-0671 ATTENUATOR HP 1250-0673
RF CABLE A2W5 ] h CONNECT TO

A2A1201
A1/A2 ADAPTER A1A15A3/A4
HP 1250-0778 j
/
/I _ , c24
/ (B)
/
A1A15A4 /
(UNDERNEATH) /
/ c18
; (A)
REMOVE THE o
BOLTS, LIFT UP, -
FOR ACCESS TO
DRI

A15A3 & A15A4 o
ATA15A3

(UNDERNEATH)
i § ;
! .“4 . o“g ® Oﬁ! » si’:ﬁo 1

W "W o ww we e sy
4 A\

Figure A5-5. AIlAI15A3/A4 IF Driver Adjustment Locations

A5-14. A1A3 ALC AND ATTENUATOR DRIVER (RF POWER OUTPUT ADJUSTMENT)

EQUIPMENT:
HP 435A/8482A
10 dB Attenuator ........... ... HP 8491A Opt. 010

a.  Connect power meter to RF OUTPUT connector using a 10 dB attenuator.

b.  On Al Source/Converter, set OUTPUT LEVEL dBm switch to + 10 dBm and set OUTPUT LEVEL Vernier
to 0 dB. On A2 Frequency Control, set RANGE MHz switch to .5—130, set WIDTH switch to CW, and set

CW FREQUENCY to 30 MHz.

AS-12
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Model 8505A Adjustments

ADJUSTMENTS

A5-14. A1A3 ALC AND ATTENUATOR DRIVER (RF POWER OUTPUT ADJUSTMENT) (Cont'd)
¢.  Adjust 0 dB control AIA3R15 (Figure A5-6) for 0 dBm indication on power meter.

d. Adjust OUTPUT LEVEL Vernier to —12 dB. Adjust —12 dB control AIA3R7 for —12 dBm #1 dBm
indication on power meter.

A1/A2

ATA3ALC & —-12dB 0dB
ATTENUATOR A1A3R7 A1A3R15
DRIVER

Figure A5-6. Power Output Adjustment Controls
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Adjustments Model 8505A

ADJUSTMENTS

A5-15. A1A4, A1A5, AND A1A6 RECEIVER IF AMPLIFIERS

a.  Connect equipment as shown in Figure A5-7 with RF OUTPUT connected to R INPUT. Connect AC Digital
Voltmeter (DVM) to pin 9 of XA4 as shown in Figure AS5-8.

8505A NETWORK ANALYZER AC DIGITAL VOLTMETER

RF .
ouTPUT Pl

Figure AS5-7. Receiver Output Test Setup

A1l

XAGB pin 9 XA4 pin 9

XA5 pin 9

Figure A5-8. IF Amplifier Signal Test Points on A1A14 Mother Board.
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Model 8505A Adjustments

ADJUSTMENTS

A5-15. A1A4, A1A5, AND A1A6 RECEIVER IF AMPLIFIERS (Cont’d)

b. On A1l Source/Converter

OUTPUT LEVEL dBm . ... —-10

OUTPUT LEVEL Vernier ..............uuiiuiiiiti .. 0

INPUT LEVEL dBm MAX . ... .. -10
On A2 Frequency Control

RANGE MHz . ... .5 — 130

B 1 CwW

W FRBCHIFINCY & i nam e nho s wis hmn bk s st nkeos nhissasssnsubsses 30 MHz

¢.  Adjust MAGNITUDE ADJ A1A4R6 on ‘‘R’’ Channel IF amplifier A4 (Figure A5-9) for a DVM indication
of 0.35 VRMS +0.02 VRMS.

d.  Disconnect coaxial cable from the front panel R INPUT and connect it to A INPUT. Disconnect the DVM
from Pin 9 of XA4 and connect it to Pin 9 of XAS (Figure A5-8). Adjust MAGNITUDE ADJ A1A5R6 on'A
Channel IF amplifier AS (Figure A5-9) for a DVM indication of 0.35 VRMS +0.02 VRMS.

A1/A2

A1A4 MAGNITUDE A1A5 MAGNITUDE A1A6 MAGNITUDE
("R 1F) ADJ A1A4R6 (“A"IF) ADJA1TA5R6 (“B”IF) ADJATAGR6

Figure A5-9. IF Amplifier A1A4/A5/A6 Adjustment Locations
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Adjustments Model 8505A

ADJUSTMENTS

A5-15. A1A4, A1A5, AND A1A6 RECEIVER IF AMPLIFIERS (Cont'd)

e.  Disconnectcable from the front panel A INPUT and connect it to BINPUT. Disconnect the DVM from Pin 9
of XAS and connect it to Pin 9 of XA6 (Figure A5-8). Adjust MAGNITUDE ADJ A1A6R6 on B Channel IF
amplifier A6 (Figure A-9) for a DVM indication of 0.35 VRMS +0.02 VRMS.

NOTE

The preceding adjustments set the IF Amplifiers to produce the correct
drive for the magnitude detector adjustments. A final ‘‘fine tuning” of the
IF Amplifiers for absolute power calibration is done in Paragraph A5-31.

A5-16. A1A4, A1A5 AND A1A6 PHASE ADJUSTMENTS

NOTE

Do not make phase adjustment of A1A4, A1A5, or A1A6 unless you are
replacing one of these boards. The following phase adjustment is to
remove Ad¢ in the filter on the board and is NOT an RF adjustment.

EQUIPMENT:
Power Splitter . ... ... HP 11850A
RF Cable Kit . ... . e HP 11851A

a. On 8505A, set controls as follows:

On A1l Source/Converter

OUTPUT LEVEL dBm ....... ... i, —10 dBm
OUTPUT LEVEL Vernier ..........ouuuniiionn i, 0 dB
INPUT LEVEL dBm MAX .. ... . e -10
On A2 Frequency Control
RANGE MHz .. ... S—13
MODE ... LIN EXPAND
WIDTH .. Cw
SCANTIME SEC ... .. .. i Ve .1 — .01
TRIGGER .. AUTO
CW FREQUENCY . ... e 2 MHz
On A3 Signal Processor
Channel 1
INPUT A/R
MODE ... PHASE
SCALE/DIV L 1 Deg
Channel 2
MODE . .. OFF

Electrical Length
MODE . . OFF

AS5-16
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Model 8505A Adjustments

ADJUSTMENTS
A5-16. A1A4, A1A5 AND A1A6 PHASE ADJUSTMENTS (Cont'd)

8505A NETWORK ANALYZER

r—

MATCHED
COAXIAL
CABLES

$;
POWER
SPLITTER

Figure A5-10. Test Setup for Phase Adjustment of A1A4, AIAS, and A1A6.

b. Connect equipment as shown in Figure A5-10.

c.  Temporarily tag A1A4as"1", AlAS as "'2'" and A1A6 as "'3"".

d.  Press Channel | DISPLAY REF, then CLR until REL light goes out (if lit).
e. Press DISPLAY MKR and note MKR reading.

f.  Set Channel | INPUT switch to B/R and note MKR reading.

g.  Using the readings noted in steps e and f,decide which of the following measurement combinations your
instrument has:

(1) If both A/R and B/R measurements are positive, determine which is more positive. If A/R is
greater than B/R, the ""2" board should be installed in A4 position. If B/R is greater than A/R,
the '"3" board should be installed in A4 position.

(2) 1If both A/R and B/R measurements are negative, leave the boards where they are installed.

(3) If A/R is positive and B/R is negative, install the ''2" board in A4 position.

(4) If B/R is positive and A/R is negative, install "'3" board in A4 position.

NOTE

Whichever board is selected to be "A4'’ will not require A1A4C8
and ATA4C10 to be adjusted.

h.  Set Channel 1 INPUT switch to A/R. (The measurement should be negative.) Adjust A1A5C8 for zero
degree £0.5 degree indication on MKR digital readout. If that reading cannot be obtained, select the
value of A1ASCI10 that will bring A1AS5C8 within range of zero degree.

1. Set Channel 1 INPUT switch to B/R. (The measurement should be negative.) Adjust A1A6CS8 for zero
degrees +0.5 degree indication on MKR digital readout. If that reading cannot be obtained, select the
value of A1A6CI10 that will bring A1A6C8 within range of zero degrees.

j.  Recheck Magnitude adjustment in paragraph A5-15if A1A4/AS5/A6 boardsare now in a different position.

AS5-17
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Adjustments Model 8505A

ADJUSTMENTS

A5-17. A2A4 SCALING ADJUSTMENT AND A2A7 SWEEP GENERATOR +13V SUPPLY

EQUIPMENT:

Digital Voltmeter (DVM) ... ... ... i HP 3490A

NOTE
If +~13V supply is within the tolerance listed, do not make adjustment.

A2A8
A B
(EXP OFFSET) (EXP OFFSET) EXP GAIN
A2A8R75 A2A8R79 A2A8R58

A1/A2

A2A8
SWEEP A2A7
SELECT +13V ADJ SWP ADJ
A2ATR49 A2A7R61
A2AT
SWEEP
—— GENERATOR

a“a . 0~a ‘. 0’@0 %""nfi‘i. 1}
» ' - - . ' - - - - - - ‘
/4 \

Figure A5-11. +13V Power Supply and Sweep Select Adjustment Locations
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Model 8505A Adjustments

ADJUSTMENTS

A5-17. A2A4 SCALING ADJUSTMENT AND A2A7 SWEEP GENERATOR +13V SUPPLY (Cont'd)

a. Connect DVM to A2A4TP4 and indication should be +13.000 Vdc +0.005, —0.000 Vdc. (If indication is

out of tolerance, adjust *“+13 V ADJ”” A2A7R49 in + 13 Volt power supply (Figure A5-11) to obtain the
correct voltage.)

b. Set 8505A controls as follows:

On A1 Source/Converter

OUTPUT LEVEL dBm . ... ... e e —10
OUTPUT LEVEL Vernier .......... ...ttt 0
INPUT LEVEL dBm MAX . ... ... e -10
On A2 Frequency Control
RANGE MHz .. ... .. .5 — 1300
MODE . .. LIN EXPAND
WIDTH . . CW =AF
SCANTIME SEC . . ... . e 0.1-1
On A3 Signal Processor
Channel 1
INPUT R
MODE . . MAG
SCALE/DIV . 10 dB
Channel 2
MODE . .. OFF
Display Section
BANDWIDTH kHz .. ... . i 10

c. Connect A2A7TP2 to ground. Connect DVM to A2A4TP1. Adjust ‘‘SWP ADJ’’ A2A7R61 for +13.000
Vdc +0.005, —0.000 Vdc. Remove ground clip.

d. On frequency Control, set CW FREQUENCY to 1300 MHz and CW * AF to 000.0 MHz. Set both
FREQUENCY VERNIER controls fully counterclockwise. Connect DVM to A2A4TP3 and adjust
“GAIN* control A2A4R40 for — 13.000 Vdc +0.002 Vdc (Figure A5-12).

e. On A2Frequency Control, set WIDTH to START/STOP 1. Se; START and STOP FREQUENCY controls to
1200 MHz and FREQUENCY VERNIER controls to 0.

f.  On A2A7, connect jumper from A2A7TP2 to ground (Figure A5-12). Adjust ““SYM 1 (START/STOP)”’
control A2A4R25 (Figure A5-12) for —12.000 Vdc +0.002 Vdc.

g.  Remove jumper from A2A7TP2 and place jumper between A2A7TP3 and ground. Adjust “‘SYM 2
(START/STOP)’’ control A2A4R24 for —12.000 Vdc +0.002 Vdc indication on DVM.

h. Repeat steps f and g until both steps are within the specified limits without adjustment.

Connect jumper from A2A7TP3 to ground. On A2 Frequency Control, set WIDTH to CW+AF. Set CW
FREQUENCY MHz to 1000 MHz and set + AF FREQUENCY to 000.0 MHz. Set both VERNIERS to 0.

A5-19
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ADJUSTMENTS

A5-17. A2A4 SCALING ADJUSTMENT AND A2A7 SWEEP GENERATOR +13V SUPPLY (Cont’d)

j- Set FREQUENCY MHz and VERNIER so that DVM indicates —10.000 Vdc +0.001 Vdc.

k. Tune +AF to 130.0 MHz. Connect jumper between A2A7TP2 and ground. Adjust ‘*‘AF2"’ A2A4R 16 for
—11.300 Vdc +0.002 Vdc.

1. Disconnect jumper from A2A7TP2 and connect it between A2A7TP3 and ground. Adjust ‘“‘AF1° A2A4R 14
for —8.700 Vde +0.002 Vdc.

m.  Repeat steps k and 1 until both steps are within the specified limits without readjusting controls.

A2A7

TP2 TP3 TP4
(GROUND FOR+13V)  (GROUND FOROV)  +13V

Al A2A4
SYM 2 SYM 1 AF1 AF2 GAIN
A2A4R24 A2A4AR25 A2A4R14 A2A4R16 A2A4R40
- lﬁy\i
i
|
f A2A4

é o e sfmde s ofP. |
R iR it
v N

Figure A5-12. A2A4 Scaling Circuit and Sweep Control Test Points on A2A7
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ADJUSTMENTS

A5-18. A2A8 SWEEP SELECT BOARD (LOG SWEEP ADJUSTMENT)

a. On 8505A A2 Frequency Control, set RANGE MHz switch to LOG 1-10, MODE switch to LOG FULL,
WIDTH to START/STOP 1, SCAN TIME SEC to .1 — .01, and TRIGGER switch to AUTO.

NOTE
Grounding Test Points 2 and 3 in the following procedures should be done

only briefly during the adjustment, then the ground should be discon-
nected. This will prevent errors due to differential heating of the circuits.

NOTE

The high end of the range (10 Vdc) is most sensitive to the “EXP GAIN”
control in the 1 — 1000 MHz Range and the low end of the range is most
sensitive to the “OFFS A’ control in the 1 — 10 MHz range.

b.  Connect DVM to LOG Test Point A2A8TP1. On A2A7 Sweep Generator board, connect A2A7TP3 to
ground to select zero volts on VSW1 line into A8, pin 14. Adjust ‘*°EXP OFFSET A’’ control A2A8R75 for
—1.000 Vdc +0.2 Vdc on DVM. Disconnect ground from A2A7TP3 (Figure A5-11).

¢.  SetRANGEMHzto LOG 1 — 1000 Range. On A2A7 Sweep Generator Board, connect A2A7TP2 to ground
toselect 4+ 13 Vdcon VSW1 line. Adjust *‘EXP GAIN’’ control A2A8RS58 for — 10.000 Vdc +0.200 Vdcon
DVM. Disconnect ground from A2A7TP2.

d.  On A2 Frequency Control, set RANGE MHz switch to 1 — 10 position. Connect A2A7TP2 to ground to
select + 13 volts on VSW1 line. Adjust ‘‘EXP OFFSET A’’ control A2A8R75 for —10.0 Vdc +0.2 Vdc on
DVM. Disconnect ground from A2A7TP2.

e. SetRANGE MHz to LOG 1 — 1000 Range. Connect A2A7TP2 to ground to select + 13 Vdc on VSW1 line.
Adjust ““EXP GAIN’’ A2A8R58 for —10.0 Vdc =0.2 Vdc. Repeat steps b through e.

f.  Set A2 Frequency Control RANGE MHz switch to 1 — 1000 MHz. Ground A2A7 TP3 to select low end of
band. Adjust ““EXP OFFSET B’’ control A2A8R79 for —0.01 Vdc +0.002 Vdc.

g.  Recheck the low and high end of each band to verify that they are all within specifications listed in Table

AS-3.
Table AS5-3. A2AS8 Adjustment Tolerance
Low End (x20%) High End (x2%)
Frequency Range (Short A7TP3 to Ground) (Short A7TP2 to Ground)
LOG 1-10 MHz - 1.00 Vdc -10.00 Vdc
£0.20 Vdc £ 0.20 Vdc
LOG 1-100 MHz -0.100 Vdc -10.00 Vdc¢
+0.020 vdc + 0.20 Vde
LOG 1- 1000 MHz -0.01 Vd¢ -10.00 Vdc
+0.002 Vdc £ 0.20 Vdc
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ADJUSTMENTS

Model 8505A

A5-19. A2A11 MAIN DRIVER

EQUIPMENT:
COUNLET . .. e HP 5340A
a. Set 8505A A2 Frequency Control as follows:
RANGEMHz ...... ... .. . .5 — 1300 MHz
MODE ... LIN EXPAND
WIDTH . CW =AF
SCANTIME SEC .. ... e 100 — 10
SCANTIME SEC Vernier. ... ..... ...t Fully Clockwise
TRIGGER ... AUTO
On A1 Source/Converter, set OUTPUT LEVEL dBm to —10.
b. Connect equipment as shown in Figure A5-13. Connect counter to 8505A RF Output Connector.
¢.  Set CW FREQUENCY to 0010. MHz and CW VERNIER to 0. Set + AF FREQUENCY to OOQ.O and + AF
VERNIER to 0. Remove plastic window from the front of the Frequency Control panel (See Figure AS5-15)
and adjust FREQUENCY CALIBRATE screwdriver adjustment for 10.00 MHz on external frequency
counter.
d. Set CW FREQUENCY to 1300 MHz and CW VERNIER to 0. Adjust “FREQ ADJ” A2Al1 R17 for
1300.0 MHz (Figure A5-14).
NOTE
If either low frequency adjustment or high frequency adjustment runs out
of range, proceed as follows:
8505A SIGNAL
PROCESSOR
TO A2A18
Y1G 0SC OUTPUT CONNECTOR
r 8505A
FREQUENCY
L CONTROL
= FREQUENCY COUNTER
] RE INTERCONNECT INPUT
oUTPUT CABLE
I J
o _.L
Figure A5-13. A2A11 Main Driver Test Setup
A5-22
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Model 8505A Adjustments

ADJUSTMENTS

A5-19. A2A11 MAIN DRIVER (Cont’d)

e. At front panel, set FREQUENCY CALIBRATE screwdriver adjust potentiometer A2A1A1R13 to
midrange. On Main Driver board A2A11, set FREQ ADJ potentiometer A2A11R17 to midrange and
place Main Driver board A2A11 on an extender.

f. Remove RF cable from top of YTO assembly A2A19 and connect frequency counter directly to
output connector of YTO. See Figure A5-14.

g. If low frequency adjustment runs out of range, proceed with step h. If only the high frequency adjust-
ment runs out of range, proceed to step I.

h. Remove factory selected resistor (A2A11R40) from between standoffs E3 and E4 on Main Driver
board A2A11. See Figure A5-14.

1. At front panel, set RANGE MHz to .5 — 1300 MHz, CW FREQUENCY to 0000 MHz, and *AF to
000.0 MHz.

j. Note YTO frequency indication on external frequency counter and record it.

Frequency = MHz

k. From right side of Table A5-4, select appropriate resistor value using frequency noted in step j. Install
resistor between standoffs E3 and E4. Set low end frequency by performing adjustment in step ¢
and then proceed to step 1.

A1/A2
A2A11
A11R22 MAIN
YTO AZAT DRIVER
A2A19 4 ) (1300 MH2)
E1 E2 A2A11R17
MAIN
DRIVER
A2AT1
l, ¥ "W uw - € --g
174 \ X
FREQUENCY
CALIBRATE A2A11R40
CONTROL

Figure A5-14. A2All Main Driver Adjustment Location
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Adjustments Model 8505A

ADJUSTMENTS

A5-19. A2A11 MAIN DRIVER (Cont’'d)
1. Remove factory selected resistor (A2A11R22) from between standoffs E1 and E2 on Main Driver
board A2A11. See Figure AS5-14.

m. At front panel, set RANGE MHz to .5 — 1300 MHz, CW FREQUENCY to 1300 MHz, and *AF to
000.0 MHz.

n. Note YTO frequency indication on external frequency counter and record it.
MHz

o. From left side of Table AS5-4, select appropriate resistor value using frequency noted in step n. Install
resistor between standoffs E1 and E2.

Frequency =

p. Remove extender and plug Main Driver board A2A11 into its receptacle.

q. Disconnect external frequency counter from output connector on top of YTO assembly A2A19 and
reconnect RF cable that was removed in step f.

I. Repeat steps ¢ and d.
s.  Reinstall plastic window (Figure A5-15) in front panel of Frequency Control Assembly.

FREQUENCY CALIBRATE (.5 — 1300 MHz)
(RF OUTPUT FREQUENCY ADJUSTMENT)

LOCK TAB PLASTIC WINDOW LOCK TAB

FREQUENCY e

RANGE MMz

VERNIER

4213 52300

f U s

MODE
N
FULL EARRND
‘J.‘&. 4
SCAN TIME SEC
MANAL e 00 0 3 7t

wages W
COUNTER RESDLUTION

FREGUENS T CONTROL

1. MOVE LOCK TABS TO LEFT ABOUT 1/2 INCH
UNTIL THEY UNLATCH WINDOW.

2. REMOVE WINDOW BY PULLING OUT ON
LOCK TAB.
Figure A5-15. Removal of Plastic Front Panel Window and Location of
Front Panel FREQUENCY CAL control.
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ADJUSTMENTS

Adjustments

A5-19. A2A11 MAIN DRIVER (Cont’d)
Table A5-4. Table for Selecting Resistors on A2A11 Main Driver

Then Use for

Then Use for

If YIG Osc. Fre- HP Part If YIG Osc. Fre- HP Part
quency is Between A2A11R22 Number uency is Betwee AZA11R40 Number
(E1 and E2) quency " | (E3and E4)
5.4446 GHz 4.5676 GHz
| 8,25k 0757-0441 8.25k 07570441
5.4498 GHz 4.5416 GHz
} 9.09k 0757-0288 9.09k 0757-0288
5.455 GHz 4.5167 GHz
} 10.0k 07570442 10.0k 0757-0442
5.4598 GHz 4.4889 GHz
} 11.0k 0757-0443 11.0k 0757-0443
5.4643 GHz 4.4636 GHz
12.1k 0757-0444 \ 12.1k 0757-0444
5.4683 GHz 4.4406 GHz
13.3k 0757-0289 13.3k 0757-0289
5.472 GHz 44193 GHz
14.7k 0698-3156 14.7k 0698-3156
5.4755 GHz 4.3999 GHz
16.2k 0757-0447 ] 16.2k 0757-0447
5.4785 GHz 4.3824 GHz
17.8k 0698-3136 17.8k 0698-3136
5.4814 GHz 4.3668 GHz
19.6k 0698-3157 ) 19.6k 0698-3157
5.4839 GHz 4.3527 GHz
] 21.5k 0757-0199 21.5k 07570199
5.4862 GHz 4.3398 GHz
\ 23.7k 0698-3158 ) 23.7k 0698-3158
5.4884 GHz 4.3228 GHz
] 26.1k 0698-3159 28.7k 0698-3449
5.4903 GHz 4.3032 GHz
] 28.7k 0698-3449 ] 34.8k 07570123
5.4928 GHz 4.2869 GHz
34.8k 0757-0123 42.2k 0698-3450
5.4958 GHz 4.2736 GHz
42.2k 0698-3450 : ] 51.1k 0757-0458
5.4983 GHz 4.2604 GHz
51.1k 0757-0458 68.1k 0757-0461
5.5003 GHz 4.2479 GHz
61.9k 0757-0460 90.9k 0757-0464
5.502 GHz 4.2386 GHz
] 75.0k 0757-0462 121k 0757-0467
5.5034 GHz 4.2324 GHz
] 90.9k 0757-0464 147k 0698-3452
5.5048 GHz 4.2204 GHz
] 121k 0757-0467
5.5058 GHz
] 147k 0698-3452
5.508 GHz
A5-25
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ADJUSTMENTS

A5-20. A2A9 DISCRIMINATOR

a. On A2 Frequency Control, set controls as follows:

RANGE MHz . ... ... . .5 — 130 MHz
MODE ... LIN EXPAND
WIDTH ... CW =AF
SCANTIME SEC . .. .. e 10 — 1
SCAN TIME SEC Vernier. ... ...t Fully Clockwise
TRIGGER ...ttt i ittt sn e nnas AUTO
MARKERS . . 1

b. Set CW FREQUENCY VERNIER to 0, set CW FREQUENCY to 100.0 MHz, and set + AF FREQUENCY
to 00.00.

NOTE

In some measurements, the FREQUENCY COUNTER MHz OVERFLOW
light should be lit, indicating that the counter is reading the frequency with
high resolution but is not displaying the most significant digits of the
measured frequency. These most significant digits are shown in parenth-
eses in the following text.

c.  Adjust ““FREQ ADJ HI"’ control A2A9R68 for (10) 0.000 MHz +0.2 MHz indication on FREQ COUNTER
digital readout (See Figure A5-16).

A1/A2

FREQ ADJ LO
A2A9R57

. A2A9
‘ DISCRIMINATOR

FREQ ADJ HI
A2A9R68

-

4 ofiihs o ofide o P - o P
y \

Figure A5-16. A2A9 Discriminator Adjustment Locations
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ADJUSTMENTS
A5-20. A2A9 DISCRIMINATOR (Cont’d)

d. SetCW FREQUENCY to 005.0 MHz. Adjust ‘‘FREQ ADJ LO’’ control A2A9R57 for 5.000 MHz+ 0.010
MHz indication on FREQ COUNTER digital readout.

e. Repeat steps b through d until both frequencies are within tolerance without further adjustment.

f.  Set CW FREQUENCY to 020.0 MHz. Adjust ‘*‘FREQ ADJHI"’ control A2A9R68 for (2) 0.000 MHz +0.2
MHz: indication on FREQ COUNTER digital readout.

NOTE

The overall accuracy of the discriminator will be improved even though it
will raise the 100 MHz reading slightly.

A5-21. A3A24 POWER SUPPLY
EQUIPMENT:
Digital Voltmeter (DVM) .. ... . . .. HP 3490A

a. Connect DVM to test points on A3A24 as listed in Table A45-5.

Table A5-5. Power Supply Voltages

Test Point Voltage Tolerance {Vdc) Ripple {mV p-p}
+ 5 + 5.00 + 25 10
+ 15 + 15.00 + 75 10
— 15 — 15.00 + .75 10
+100 +100.00 +5.00 50
AS5-27
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ADJUSTMENTS

A5-22. A3A5 PROCESSOR DIGITAL-TO-ANALOG CONVERTER

8505A NETWORK ANALYZER D.C. DIGITAL VOLTMETER

RF
QUTPUT

COAXIAL CABLES

POWER SPLITTER

Figure A5-17. A3A5 DI/A Converter Adjustment Test Setup

EQUIPMENT:
3-Way Power Splitter . . .......... . . HP 11850A
DC Digital Voltmeter (DVM) ......... ... ... i HP 3490A
Matched Coaxial Cable Kit . ......... ... ... ... ... .. .. HP 11851A
PROCEDURE:

NOTE
Ground return for all DVM measurements should be A3A5TP3.

a. Set 8505A controls as follows:

On A1l Source/Converter

OUTPUT LEVEL dBm ...... ... . -10
OUTPUT LEVEL Vernier ...ttt 0
MAXIMUM INPUT dBm ... .. i et -10
On A2 Frequency Control
FREQUENCY RANGEMHz ......... ... . ... .. .o, 5 — 130
MODE ... . LIN EXPAND
WIDTH ... CW =AF
SCANTIME SEC .. ... e 1 —.01
TRIGGER . . . e AUTO
CW FREQUENCY .. ... 30 MHz
AF FREQUENCY . ... .. i 00.00

A5-28
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Model 8505A Adjustments

ADJUSTMENTS

A5-22. A3A5 PROCESSOR DIGITAL-TO-ANALOG CONVERTER (Cont’'d)

On A3 Signal Processor

Channel 1
INPU T e A/R
MODKE . . MAG
SCALE/DIV . . 10 dB
Channel 2
INPUT . A/R
MODE . . . OFF
SCALE/DIV . . 10 dB

Electrical Length
MODE . OFF

b.  Connect equipment as shown in Figure A5-17.

c.  On A3 Processor, press Channel 1 DISPLAY REF then CLR pushbutton until REL light goes off (if lit).

d. Connect Digital Voltmeter (DVM) to A3ASTP4 and ground to A3ASTP3 and adjust “OFS 1”
(Channel 1 offset) control A3A5R29 for 0.000 Vdc +0.001 Vdc. (See Figure A5-18.)

e. Press Channel 1 REF OFFSET switches for +100.0 dB offset at digital display. Adjust *‘SCL’’ (scale)

control A3A5R48 for —5.000 Vdc+ 1 mVdc.

f.  Press Channel 1 REF OFFSET switches for — 100.0 dB offset at digital display. Adjust ‘*‘BAL’’ (+ balance)
control A3ASR4S for +5.000 Vdc +1 mVdc. Press Channel 1 DISPLAY CLR pushbutton until REL light

goes out (if lit). Set Channel 1 MODE switch to OFF.

A3 A3Ab
OFS 1 P OFS 2
{CHANNEL 1 OFFSET)  (PHASE OFFSET CHANNEL 2)
A3A5R29 A3A5R27
SCL
BAL {SCALE)

A3A5R45

0FS2
{CHANNEL 2 OFFSET)
A3A5R28

A3A5 PROCESSOR
O/A CONVERTER

Figure A5-18. A3AS5 Processor Digital-To-Analog Converter Adjustment Locations

A3A5R48 A3A5R70
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Adjustments Model 8505A

ADJUSTMENTS

A5-22. A3A5 PROCESSOR DIGITAL-TO-ANALOG CONVERTER (Cont’d)

g.

Set Channel 2 MODE switch to MAG. Press Channel 2 DISPLAY REF then CLR until REL light goes out (if
lit). Connect DVM to A3A5TP2. Adjust ‘‘OFS 2’° (Channel 2 offset) control A3A5R28 for 0.000 Vdc
+0.001 Vdc.

Set Channel 2 MODE switch to OFF and set Channel 1 MODE switch to PHASE. Press Channel 1 DISPLAY
REF then CLR until REL light goes out (if lit).

Connect DVM to A3AS5TPS5 and record DVM reading of offset.

Set Channel 1 MODE switch to OFF and set Channel 2 MODE switch to PHASE. Press Channel 2 DISPLAY
REF then CLR Until REL light goes out (if lit). Adjust ‘P OFS 2’ (Channel 2 phase offset) control
A3AS5R27 for DVM reading the same as the offset recorded in step i above +0.001 Vdc.

Set Channel 1 MODE to PHASE, and SCALE/DIV to 5 degrees. Set Channel 2 MODE to OFF.

Press DISPLAY MKR then ZRO to bring CRT trace to center graticule line.

Set ELECTRICAL LENGTH INPUT to A and MODE to PHASE x 10°/SCAN. Press ELECTRICAL
LENGTH DISPLAY CLR pushbutton until REL light goes out (if lit).

Offset electrical length from +00to —01 and adjust ‘‘LS’’ offset control A3A5R70 so that beginning of CRT
trace does not move (left hand edge of CRT trace pivots about Reference Line).

A5-23. A3A6 INPUT MULTIPLEX

NOTE
Ground return for all DVM measurements should be A3SA5TP3.

EQUIPMENT:

DC Digital Voltmeter (DVM) . ... ... ... .. . i HP 3490A
Extender board (18 pin) .......... .. .. ... i HP 08505-60042

PROCEDURE:

a. Set Channel 1 MODE to MAG and INPUT to R;set Channel 2 MODE to OFF.

b.  Put A3A6 on an extender board. Remove the two magnitude detectors, A3A13 and A3A 14 from instrument.
(Note the position of each detector before removing it from instrument so that it can be reinstalled in the same
place.)

c.  Short test points A3A4TP9 and A3A4TP10 to ground. (This selects ‘“Test Mode’” and grounds the inputs to
A3A6U2 and A3A6U4.) Ground A3A6TP2 and TP4. Set A3 Signal Processor Channel 1 and 2 INPUT
switches to “‘R”’.

d. Connect DVM to A6TP1 and adjust *“‘CH 1 OFFSET’’ control A3A6R13 (Figure A5-19) for 0.000 Vdc
+0.001 Vdc.
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Model 8505A Adjustments

ADJUSTMENTS

A5-23. A3A6 INPUT MULTIPLEX (Cont’d)

A3 A3A6
RATIO
OFFS (OFFSET)  CH 1 0FFS (OFFSET) CH 2 OFFS (OFFSET)

A3ABR7 A3AGR13 A3AGR14
S
MAGNITUDE DET
A3A14

s e
! - v &
“R" MAGNITUDE DET o1lN  Jte}
2

A3A13 A 1oege el o qdom o o
S L ggﬁ’?

INPUT
MULTIPLEXER
A3A6

Figure A5-19. A3A6 Adjustment Locations

e.  Connect DVM to A6TP3 and adjust ‘‘CH 2 OFFSET’’ control A3A6R14 for 0.000 Vdc +0.001 Vdc.
f. Remove ground from A3A6TP2 and TP4 and ground A3A6 pins 21 and 23.

g.  Connect DVM to pin 22 on A3A6 and adjust ‘**‘RATIO OFFSET’’ control A3A6R7 for 0.000 Vdc +0.001
Vdc. Disconnect DVM and remove ground from A3A6 pins 21 and 23.

h.  Remove extender board and reinstall A3A6. Reinstall A3A13 and A3A14 magnitude detectors. Remove
ground from A3A4TP9 and A3A4TP10, except if next paragraph is performed.

A5-24. A3A17 MARKER 1
EQUIPMENT:

Digital Voltmeter (DVM) .. ... ... .. .. . i HP 3490A
PROCEDURE:

a. Connect A3A4TP9 and A3A4TP10 to ground to put Processor in “TEST”” mode.
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Adjustments Model 8505A

ADJUSTMENTS
A5-24. A3A17 MARKER 1 (Cont’'d)
b.  Set the 8505A controls as follows:
On A2 Frequency Control
RANGE MHz . . ... 0.5 — 1300
MODE . . LIN EXPAND
D B T e e e e e s e e e e CwW
SCAN TIME SEC . ... . i 0.1 — .01
B G B B i e e e e ot AUTO
MARKERS . . 1
On A3 Signal Processor
Channel 1
INPUT . R
MODE . . e MAG
SCALE/DIV . 20 dB
Channel 2
) T e O B O S PR OFF

c.  On A3 Signal Processor, press DISPLAY REF, then CLR until REL light goes off (if lit) to clear offset
memory.

d.  Connect DVM to A3A17TP2 (Figure A5-20) and note DVM reading. Set Channel 1 SCALE/DIV to .1dB
and adjust “‘IN OFS’’ (input offset) control A3A17R10 for the same DVM reading noted above =1 mV.
Repeat setting Channel 1 SCALE/DIV switch between 20 and 0.1 dB position until no further adjustment of
A3A17R10 is necessary.

A3 A3A17
MARKER |
A3A17
A/D OFS IN OFS SYM SCL
(A/D OFFSET) (INPUT OFFSET) (SYMMETRY) (SCALE)
A3A17R30 A3A17R10 A3AT7R31  A3A17R41

A5-20. A3A17 Marker Test Points and Adjustments
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Model 8505A Adjustments

ADJUSTMENTS

A5-24, A3A17 MARKER 1 (Cont'd)

e. SetChannel 1 SCALE/DIV switch to .1 dB position. Press A3 Signal Processor Channel 1 DISPLAY MKR
pushbutton. Adjust ‘“‘A/D OFS’’ (A/D offset) control A3A17R30 for an indication of 0.00 dB on the front
panel Channel 1 MARKER readout.

f.  SetChannel 1 SCALE/DIV switch to 20 dB position. (Channel 1 MARKER readout should still be 00.0dB.)
Press Channel 1 DISPLAY REF pushbutton. Press Channel 1 REF OFFSET switches to select + 100 dB of
offset.

g. Press Channel 1 DISPLAY MKR and indication should be —100.0 dB +0.1 dB. If not, adjust **SCL"”’
(scale) control A3A17R41 for —100.0 dB +0.1 dB.

h. Press Channel 1 DISPLAY REF pushbutton. Press Channel 1 REF OFFSET switches to select —100
dB of offset.

i.  Press Channel 1 DISPLAY MKR and indication should be +100.0 dB +0.1 dB. If not, adjust “*“SYM™’
(symmetry) control A3A17R31 for +100.0 dB 0.1 dB.

j.  Repeat steps f through i until no further adjustment is necessary.

k. Remove ground from A3A4TP9 and A3A4TP10 except if next paragraph is performed.

A5-25. A3A7 RESOLUTION CONTROL

EQUIPMENT:
Digital Voltmeter ......... ... . .. .. i HP 3450A
3-Way Power Splitter .. ......... .. HP 11850A
Matched Coaxial Cable Kit ........... ... HP 11851A
PROCEDURE:
a. On 8505A, set controls as follows:
OUTPUT LEVEL dBm . ... ... .. i -10
OUTPUT LEVEL Vernier . ... ... i 0
INPUT LEVEL dBm MAX . ... e -10
TRIGGER .. ... EXT
Channel 1
INPU T R
MODE . .. MAG
SCALE/DIV .. 20 dB
Channel 2
INPU T R
MODE .. .. MAG
SCALE/DIV . 20 dB
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Adjustments Model 8505A

ADJUSTMENTS

A5-25. A3A7 RESOLUTION CONTROL (Cont’d)

b. Connect equipment as shown in Figure A5-17.

c.  On A3A4, ground test points A3A4TP9 and A3A4TP10. On A3A6, ground test points A3A6TP2 and
A3A6TP4. Connect DVM between A3A6TP1 and ground, then A3A6TP3 and ground. DVM should
indicate < 1 mVdc at both test points. If it does not, refer to paragraph A5-23 and adjust A3A6 in
accordance with procedures a through h.

d. Connect DVM to A3A7TP1. (See Figure A5-21.)

A3 A3A7

CH 1 (OFFSET) CH 2 (OFFSET)
A3ATR8 A3ATR9

A3A7
Figure A5-21. A3A7 Resolution Control Adjustment Locations
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ADJUSTMENTS

A5-25. A3A7 RESOLUTION CONTROL (Cont'd)

€.

f.

Set Channel 2 MODE to OFF.

Press Channel 1 DISPLAY REF then CLR pushbuttons until REL light goes out (if lit) to clear Channel 1
offsets.

Note DVM indication.

Set SCALE/DIV to .1 dB and adjust *‘CH 1"’ offset control A3A7R8 for the same D VM indication that was
noted in step g.

Repeat steps g and h until no further adjustment is required.
Connect DVM to A3A7TP2.
Set Channel 1 MODE to OFF and Channel 2 MODE to MAG.

Press Channel 2 DISPLAY REF then CLR pushbuttons until REL light goes out (if lit) to clear Channel 2
offsets.

Note DVM indication.

Set SCALE/DIV to .1 dB and adjust ‘“‘CH 2"’ offset control A3A7R9 for the same D VM indication that was
noted in step m.

Repeat steps m and n until no further adjustment is required.

Remove grounding jumpers from test points on boards A3A4 and A3A6.

A5-26. A3A15 ANALOG DISPLAY MULTIPLEX

EQUIPMENT:

Digital Voltmeter (DVM) .. ... ... .. .. i HP 3490A

PROCEDURE:

a.

On 8505A, set controls as follows:

On Al Source/Converter

OUTPUT LEVEL dBm ......... i e -10
OUTPUT LEVEL VERNIER .. ... . e 0
INPUT LEVEL dBm MAX . .. ... e -10
On A2 Frequency Control
RANGE MHz . .. ... e 5 — 130
MODE . .. e LIN EXPAND
WIDTH ... e Ccw
CW FREQUENCY . ... . e e e e 30 MHz
TRIGGER .. . e AUTO
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ADJUSTMENTS

A5-26. A3A15 ANALOG DISPLAY MULTIPLEX (Cont’'d)
On A3 Signal Processor

Channel 1
INPUT R
MODE . . MAG
SCALE/DIV . .o 5 dB
Channel 2
INPUT e e R
MODE . . . MAG
SCALE/DIV .. 5dB

Electrical Length
MODE . . OFF

Display Section
BANDWIDTH KHz .. ... ... e 10

b.  Connect equipment as shown in Figure A5-22.
Y-Deflection

¢.  OnDISPLAY panel, press REF LINE POSN switch and place Channel 1 and Channel 2 traces on CRT center
graticule line. Release switch.

d. Set Channel 2 MODE to OFF.

e. Press Channel 1 DISPLAY REF then CLR pushbuttons until REL light goes out (if lit).

f.  Connect DVM to A3A15TP2. Refer to Figure A5-23.

g.  Set voltage at A3A15TP2 to —0.500 Vdc +0.001 Vdc with OUTPUT LEVEL dBm VERNIER.

h.  Add +10 dB of offset with REF OFFSET pushbuttons. Voltage at A3A15TP2 should have changed 500

mVdc +10 mVdc. If not, adjust ““CH 1 Y’’ control A3A15R33 until 10 dB of offset produces a 500 mV
change.

8505A NETWORK ANALYZER

RF
OUTPUT

Figure A5-22. Display Multiplex and Deflection Amplifiers Test Setup
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ADJUSTMENTS

A5-26. A3A15 ANALOG DISPLAY MULTIPLEX (Cont’d)

i.  Repeat steps g and h until no further adjustment is necessary.

j.  Set Channel 1 MODE to OFF and Channel 2 MODE to MAG.

k. Press Channel 2 DISPLAY REF then CLR pushbuttons until REL light goes out (if lit).

1. Connect DVM to A3A15TP3.

m. Set voltage at A3A15TP3 to —0.500 Vdc =0.001 Vdc with OUTPUT LEVEL dBm VERNIER.

n. Add +10 dB of offset with REF OFFSET pushbuttons. Voltage at A3A15TP3 should have changed 500
mVdc + 10 mVde. If not, adjust ““CH 2 Y’ control A3A15R31 until 10 dB of offset produces a 500 mV

change.

0. Repeat steps m and n until no further adjustment is necessary.

p. Press Channel 2 DISPLAY REF then CLR pushbuttons until REL light goes out (if lit). Use OUTPUT
LEVEL VERNIER to place CRT trace two divisions below center horizontal graticule line. Add ~20 dB

of offset with REF OFFSET pushbuttons. CRT trace should move 4 divisions. If not<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>