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Figure 1. Model 8502A Transmission/Reflection Test Set




1. GENERAL INFORMATION

2, Introduction

3. This Operating and Service manual applies
to the Hewlett-Packard Model 3502A Trans-
mission/Reflection Test Set (Figure 1). It contains
information necessary to operate, test, and service
the HP Model 8502A

4, On the title page of this manual, below the
manual part number, is a "Microfiche”’ part num-
ber. This number may be used to order a 4- x 6-
inch microfilm transparency of this manual.

5. Description

6. The Hewlett-Packard Model 8502A Trans-
mission/Reflection Test Set provides all of the
RF hardware necessary to make simultaneous
transmission and reflection measurements between
5300 KHz and 1300 MHz. The test set consists of
an RF power splitter to develop a reference or
incident signal, a directional bridge to develop a
reflected signal, and an attenuator to control the
signal incident on the device under test.

7. Instruments Covered by Manual

8. Attached fo the instrument is a serial number
plate (Figure 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 instruments;
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. If vour
instrument does not have a serial number prefix
that is listed on the title page, refer to the manual
changes supplement, or contact your nearest HP
office for change information.

9. Input Level Caution

; CAUTION

Do not apply signals greater than listed
below or damage to the test set circuits

Model 8502A

may resuit. TEST port limits are +26
dBm and 30 Vdc. RF INPUT port limits
are +30 dBm (1.0 watt) and 7.0 Vdec.
BIAS INPUT port limits are 500 mA
and 30 Vdc.

SERIAL NUMBER

Y

’
PREFIX SUFFIX
,....—A—.-\

Figure 2. Serial Number Plate

10. Specifications

11. Instrument spacifications are listed in Table 1.
These specifications are the performance standards
or limits against which the instrument may be
tested. Table 2 lists supplemental characteristics.
These are not specifications but are typical char-
acteristics included as additional information for
the user.

12. Equipment Available

13. Hewlett-Packard Cable  Accessory  Set
11851A, shown in Figure 3, contains four double-
shielded and phase-matched cables for high
accuracy measurements with the HP Model 8505A
Network Analyzer and other instruments.

14, Recommended Teast Equipmant

15. Equipment required for performance testing
and troubleshooting of the Hewlett-Packard Model
8502A Transmission/Reflection Test Set is listed
in Table 3. Other equipment may be substituted
if it meets or exceeds the critical specifications
listed in the table.
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Table 1. Model 8502A Specifications

SPECIFICATIONS
8502A TRANSMISSION/REFLECTION TEST SET

Frequency Range: 500 kHz to 1.3 GHz
Impedance: 50 ohms

... Diregtivity: =40 dB
Frequency Response:

Transmission:

.. Magnitude: <+0.8 dB
** Phase: <+8°

Reflection:

Magnitude: =+1.5 dB from 0.5 to 1300 MHz
Phase:<+15° from 0.5 to 1300 MHz

** Phase: =+10° from 2 to 1300 MHz
Port Match:
Test Port Return Loss*:

=26 dB (£].11 8WR) from 2 to 1300 MHz
#20 dB (<1.22 SWR) from 0.5 to 2 MHz

Test Port Open/Short Ratio:

Magnitude: =+0.75 dB from 2 1o 1000 MHz

Phase: &=+6° from 2 to 1000 MHz

Magnitude: =09 dB from 1000 to 1300 MHz
Phase: =%7.5° from 1000 to 1300 MHz
Magnitude: =+1.25 dB from 0.5 to 2 MHz
Phase: =+10° from 0.5 to 2 MHz

Incident Part Beturn Loss*:

=25 dB {(£1.12 SWR) from 2 to 1000 MHz
223 dB (=1.15 SWR) from 0.5 to 1300 MHz

Reflection Port Return Loss*:

=25 dB (=1.12 SWR) from 2 to 1000 MHz
=23 dB (51.15 SWR) from 0.5 to 1300 MHz

RF Input Port Return Loss™:
223 dB (=1.15 SWR)

Maximum Qperating Level: <+20 dBm
TEST port: +26 dBm 30 Vde Max
RF INPUT port: +30 dBm (1W) 7 Vde Max
Bias: 30 Vdc 500 mA Max

Damage Level: 1 watt (+30 dBm) CW

Dimensions: 101 mm wide, 61.5mm high, 20d4mm
deep (7-1/2" x 2-7/16" x 8)

Weight:
Net: 1.7 kg(3-3/41b.)
Shipping: 2.1 kg (7 b))

®Other ports terminated in 50 ohms *10% tolerance.

*#+ degrees, specified as deviation from linear phase.

Table 2. Model 85024 Supplemental Characteristics

Test Part Return Loss: Typically 30 dB from
2 to 1300 MHz

Insertion Loss with Attenuator Set to Zero:
Input to Test Port; 13 dB
Input to Incident Port: 19 dB

Input to Reflection Part with Short on Test
Port: 19 dB

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

DC Bias Input Range: +30 Vdc, +200 mA; some
degradation in RF specifications from 300 kHz
to 100 MHz. 500 mA maximuin.

RF Conmectors: 50 ohm Type N Female

DC Bias Input Connector: Type BNC Female
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Name

HP Part No.

Description

Cable Assembly

8120-2292

61 cm (24 in.) 50-ohm cables,
phase matched to a standard
within £2° at 1300 MHz, with
50 ohm Type N male connectors
on each end.

Figure 3. HP Model 118514 Cable Accessory Set

16. INSTALLATION
17. Initial Inspection

18. Inspect the shipping container for damage.
If the shipping container or cushioning material
is damaged, it should be kept until the contents of
the shipment have been checked for complete-
ness and the instrument has been checked mechan-
ically and electrically. Procedures for checking
electrical performance are given in Paragraph 35.
If the contents of the shipment are incomplete or
if the equipment is mechanically damaged, or
does not pass the electrical performance test,
notify the nearest Hewlett-Packard office. If, in

addition, the shipping container is damaged or the
cushioning material shows signs of stress, notify
the carrier as well as the Hewlett-Packard office.
Keep the shipping materials for the carrier's
inspection. At Hewlett-Packard's option, the HP
office may arrange for repair or replacement
without waiting for claim settlement.

19, Preparation for Use
20. Mating Connectors

21. The connectors that mate with the HP Model
8502A ports are shown in Table 4. This table iden-
tifies each connector and gives the HP Part Number
and part numbers of alternative sources.
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Table 3. Recommended Test Equipment

Instrument

Critical Specifications

Reeommended
Maodel

«~Network Analyzer

~Pual Directional
Coupler

~Thirectional
Bridge’

5. Way Powert
Splitter

c~Termination
(4 required)

Aermination?

—shert
~Bhort

Adapter
(2 required)

Adapter

Adapter*

(2 required)
«Cable

V@ﬁble
(2 required)

Aable Set?

Frequency Range: 0.5 — 1300 MHz

Frequency Range: 100 — 1300 MHz
Directivity: > 36 dB, 0.1 — 1 GHz
232 dB, 1.0 — 1.3 GHz

Frequency Range: 0.5 — 100 MHz
Directivity: 40 dB, 1 — 100 MHz
Z30dB,.5 -1 MH:z

Tracking between any two ports:
% 0.1 dB Magnitude
< 1.5° Phase
=32 dB Output Source Match -

- Impedance: 508 with Type N male

gonnector

Impedance: 5052 with Type N male
SWR: =1.005_- AGMC

Type N female Connector
Type N male Connector.

Type BNC male to N male

Type N female to SMA female

Type N female to SMA male

& ft. 5082 coaxial cable, Type R6-214,
with Type N male connectors on both
ends

6 ft. 5082 coaxial cable, Type RG-214, with
Type N male connector on one end and Type
N female connector on the other end

24 in. 5082 coaxial cable phase matched
matched to a standard within +2° at
1300 MHz with Type N male connectors
on both ends

HP 850@%77)

HP 778D, Opt. 012
Frimery line.
Ny NG

HP 3721A

#(117)

HP 11850A

HP 9094, Opt. 012

HP 9094, Opr. 012
amdHe9 MO

P/a FEO32H ol kit
HP 11511A

HP 11512A

HF 1250-1473

Cablewave Systems
No. 721

Cahlewave Systems
No. 718

HP 11500A
HF 11501A

HE 11851A

#p = Performance; T = Troubleshooting

! This part is included in HP 11652A Transmission/Reflection Kit.

2 These parts are included in HP 85032A 5082 Type N Calibration Kit.
3‘These parts are included in HP 11851 A RF Cible Kit.

#Part of HP11854A 502 BNC Accessory Kit
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Table 4. Connectors that Mate with 8502A Poris

Connector Industry Identification

HP Part Number

Alernate Sources and Part Numbers

N Type N male, UG-216/U

Type BNC male, UG-83/U

12500882

12500256

Bendix, No. 30481-2
Specialty Connectors, No. 25P117-2

Amphenol, No. 31.202.1021

22. Operating Environment

23. The operating environment should be within
the following limits:

a. Temperature; 0° C (+32° F)to 55° C
(+131°F)

b. Humidity: <95% relative

¢. Altitude (Barometric): <15,000 feet (4,600
meters)

24. Storage and Shipment
25, Environment

26. The Model 8502 A should be stored in a clean,
dry environment. The following environmental
limitations apply to both storage and shipment:

a. Temperature: —40° C (—40° F} to +75° C
(+167° F)

b. Humidity: <95% relative

¢. Altitude (Barometric): <50,000 feet (15,300

meters)
27. Packaging for Shipment

28, Original Type Packaging. Containers and
materials identical with those used in factory pack-
ing are available through Hewlett-Packard offices.
If the instrument is being returned to Hewlett-
Packard for servicing, attach a tag indicating the
type of service required, return address, model
number and full serial number. Also, mark the
containgr FRAGILE to assure careful handling.
In any correspondence, refer to the instrument
by the model number and full serial number.

29. Other Packaging. The following general
instructions should be used for re-packaging with
commercially available materials.

. Wrap the instrument in heavy paper or plastic.

If shipping to Hewlett-Packard office or
service center, attach a tag indicating the
type of service required, return address,
model number, and full serial number.

. Use a strong shipping container. A double-
wall carton made of 350-pound test material
is adequate.

. Use enough shock-absorbing material (3 to
4-inch layer) around all sides of the instru-
ment to provide firm cushion and prevent
movement inside the container. Protect the
front of the instrument with cardboard.

. Seal the shipping container securely.

. Mark shipping container FRAGILE to assure
handling.

. In any correspondence, refer to instrument
by model number and full serial number.

30. OPERATION

31. Panel Features

32, Front and rear panel controls and connectors
are illustrated and functionally described in Figure
4,

33. incoming Inspection

34, The test given in Figure 5 is primarily de-
signed to meet the needs of incoming inspection.
The test will prove that the HP Model 8502A
Transmission/Reflection Test Set is functioning
correctly, and tests that the most critical speci-
fication, directivity, is within the specification.
If a test for each detailed specification is required,
then go to the performance test section beginning
with Paragraph 35 and run each test.
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FRONT PANEL FEATURES

R

|
|
|

/REFLECTION TEST SET 500 Hy - 1,3 BH CHEWLETT - PACKARD
et LA T 4 T AT = e i

REAR PANEL FEATURES

REFLECTED . INCIDENT: © RENRYT
TOWPUTA TOINPUTR - oTE

Figure 4. 85024 Front and Rear Panel Controls, Connectors and Case Bottom (1 of 2)
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€) =RF INPUT ATTENUATION dB knob. Selects @9 REFLECTED TO INPUT A connector J3. Output

@ TEST connector J1. Provides muinline output

o

CASE BOTTOM

)|
BE NPUT, |

ATTENUATION

. D708 STER
¥ ATTENUATOR. ™

" IMGIDENT . ’ HEFLECTED
COTOWRNTA T RO INBUT A

attesuation in test signzl path. signal {rom this port is proportional to the signal
reflected back into the TEST port by the device
under test.

signal to unit under test. Reflected signals from

unit under test are also routed back through TEST
port.

{NCIDENT TO INPUT R connector J4. Qutput
signal from this port is incident with main line
signal und provides reference signal for ratio
MEUSUrCInGents,

BIAS INPUT connector J2. Provides means

to bias center conductor of TEST port when bias RF INPUT eannector J5. Signal source connected
required by unit under test. to this port.

Figure 4. 85024 Front and Rear Panel Controls, Connectars and Case Bottom (2 of 2)
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INCOMING INSPECTION TEST

NETWORK ANALYZER

INCIOENT REFLECTED
Yy

e R
.

8502A

TERMINATION

1
TRANSMISSION/REFLECTION !
TEST SET k—m

EQUIPMENT:

Network Analyzer ' HP 8505A
Type N Male Short HP 11512A
5082 Type N Male Termination w1th <], 005 SWR* .... HP 909A

Option 01 2 and H69

*Part of HP 85032A 5002 Type N Calibration Kit,
PROCEDURE:
1. Set 8505A controls as follows:

Al Source/Converter:
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL MAX

A2 Frequency Control:
RANGE MHz

SCAN TIME SEC
TRIGGER

MARKER Switch
MARKER Vernier
FREQUENCY MHz START
FREQUENCY MHz STOF

Figure 5. Incoming Inspection Test (1 of 3)
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INCOMING INSPECTION TEST
PROCEDURE (Cont'd):

A3 Signal Processor:
Channel 1:

Electrical Length:

Set 8502A RF INPUT ATTENUATION control to 0 dB.
Connect equipment as shown in test setup with TEST port open.
On 8505A CRT display, depress REF LINE POSN pushbutton. Adjust CH 1 control

until trace is positioned to center of screen. Press REF LINE POSN pushbution again
to return sysiem to normal operation.

Place 8505A Frequency Control MARKER 1 on center graticule.

To calibrate the system for directivity measurements, attach short directly to 8502A
TEST port. On 8505A Signal Processor Channel 1 press DISPLAY MKR then ZRO
pushbuttons to place marker on reference line and to zero digital readout.

NOTE

The termination must be properly seated in the connector with
the tightening nut correctly aligned. If the termination is not pro-
perly seated, low directivity will be measured, and the measure-
ment will not be repeatable.

To measure the directivity of the 8502A, remove the short and replace it with a
508 termination HP 9094, Option 012 and H69. The SWR of the termination must
be =1.005 (52 dB Return Loss).

(1) Move 8505A Frequency Control MARKER 1 control to worst-case directivity as
indicated on CRT (the point closest to calibration line as shown in the waveform).

(2) Read worst-case directivity from 8505A Signal Processor Channel 1 digital dis-
play. The indication should be =40 dB below the 0 dB reference level (—40 dB
or below).

Figure 5. Incoming Inspection (2 of 3}
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INCOMING INSPECTION TEST

0 dB REFERENCE

WORST-CASE
BIRECTIVITY

NOTE

If the worst-case directivity appears to be less than 40 dB, then
remove the termination. Observe the 8505A digital marker read-
ings with the TEST port open, then shorted. The average value
between the digital marker readings (open and shorted) is the true
reference at that frequency. Replace the termination. The direct-
ivity is the difference between the true reference and the digital
reading taken with the termination.

Figure 5. Incoming Inspection Test (3 of 3)




3b. PERFORMANCE TESTS

36. Introduction

37. The procedures in this section test the electri-
cal performance of the instrument using the speci-
fications of Table 1 as the performance standards.
All tests can be performed without access to the
interior of the instrument. A simpler incoming
inspection test is included in Paragraph 33.

38 The performance test procedures should be
performed in the sequence given. If a function fails
to operate, go to Paragraph 71, Troubleshooting
to find which major assembly or cable has failed.

Model 8502A

39. Equipment Redquired

40. Equipment required for the performance
tests is listed in the Recommended Test Equipment
in Table 3. Any equipment that satisfies the
critical specifications given in the table may be
substituted for the recommended model.

41. Test Record

42, Results of the performance tests may be fab-
ulated on the Test Record at the end of the proce-
dures (Table 6). 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 troubleshooting and
after repairs.

PERFORMANCE TESTS

NOTE

the Performance Tests.
43. DIRECTIVITY TEST
SPECIFICATION:
Directivity: =40 dB

DESCRIPTION:

Altow .one..hour:sarm-petime. on 8505A Network - Analyzer. before making *

Dircetivity is tested using the internal coupler to measure the reflection coefficient of a standard termin-
ation. The termination return loss is much greater than the directivity, therefore the resultant measure-

ment is the approximate coupler directivity,

The Directivity Test has been used for the Incoming Inspection Test. The test setup, equipment and pro-
cedures needed to test the directivity specifications are found in Figure 5, Incoming Inspection Test.

44. TRANSMISSION FREQUENCY RESPONSE TEST

SPECIFICATION:

Transmission Frequency Response: =x0.8 dB Mag
+8

=
P2
-
L=

® Phase (+ degress tested as deviation from linear phase)
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PERFORMANCE TESTS

44, TRANSMISSION FREQUENCY RESPONSE TEST (Cont'd)
DESCRIPTION:

The frequency response of the 8505A Network Analyzer System is first recorded with a grease pencil on
the CRT display. The 8502A is connected and the transmission frequency response is superimposed over

the reference grease pencil trace. The difference in the two traces is the transmission frequency response
of the 8502A.

CONFIGURATION A

NETWORK ANALYZER

O 00 o0an
i

MATCHED
COAXIAL CABLES

POWER SPLITTER

TERMINATION

CONFIGURATION B

NETWORX ANALYZER

TERMINATION

INGIQENT REFLECTED
A

RF INPUT

BE02A
TRANSMISSIDN/REFLECTION
TEST SET

Figure 6, Transmission Frequency Response Test Setup
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PERFORMANCE TESTS

44. TRANSMISSION FREQUENCY RESPONSE TEST (Cont'd)

EQUIPMENT:

Network Analyzer HP 8505A
3-Way Power Splitter HP 11850A
5052 Type N Male Termination : HP 90%A Option 012
Matched Type N Male Coaxial Cable Kit HP 11851A

PROCEDURE.:
a.  Set 8505A controls as follows:

Al Source/Converter:
OQUTPUT LEVEL dBm
QUTPUT LEVEL Vernier
INPUT LEVEL MAX

A2 Frequency Control;
RANGEMHz .. ... 5 —1300

MARKER Vernier
FREQUENCY MHz START
FREQUENCY MHz STOP
SCAN TIME SEC Vernier

A3 Signal Processor:
Channel 1:

Display Section:
Video Filter

b. Connect equipment as shown in Figure 6, Configuration A.
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PERFORMANCE TESTS

44. TRANSMISSION FREQUENCY RESPONSE TEST (Cont'd)

C.

until traces are positioned to center of screen. Press REF LINE POSN pushbutton again to return
system to normal operalion,

On 8505 A Signal Processot turn Channel 2 MODE switch to OFF.

To determine the magnitude frequency response of the Network Analyzer, place 8505A Frequency
Control MARKER 1 on center graticule:

(1) On the 8505A Signal Processor Channel 1 press DISPLAY MKR and ZRO pushbuttons to place
marker on reference line and to zero digital readout.

{2) Grease pencil the trace on the CRT.

T measure the transmission magnitude frequency response of the 8502A connect equipment as
shown in Figure 6, Configuration B.

Sct 8502A RF INPUT ATTENUATION control to zero dB.

On 8505A Signal Processor Channel 1 press REF OFFSET pushbuitons to center the display
around the yrease pencil magnitude trace.

Mecasure the maximum differcnce between the grease pencil trace and the display trace {(Figtire
7). This measured value should be 0.8 dB.

To determine the phase frequency response of the Network Analyzer connect equipment as shown in
IFigure 6, Configuration A:

{1y Remove CRT grease pencil traces from previous test.

(2} Turn 8505A Signal Processor Channel 1 MODE switch to OFF and Channel 2 MODE switch to
PTIASI.

GREASE PENCIL TRACE
DISPLAY TRACE

Figure 7. Transmission Frequency Response Magnitide
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PERFORMANCE TESTS

44. TRANSMISSION FREQUENCY RESPONSE TEST (Cont'd)

(3)

(4)
(3)

(6}

On the 8505A Signal Processor Electrical Length, press the LENGTH pushbuttons and adjust
VERNIER B control to display a horizontal trace on the CRT.

Set 8505A Signal Processor Channel 2 SCALE/DIV switch to 2 DEG.

On the 8505A Signal Processor Channel 2 press DISPLAY MKR and ZRO pushbuttons to place
marker on reference line and to zero digital readout.

Grease pencil the trace on the CRT.

To measure (he transmission phase frequency response of the 8502A connect cquipment as shown in
Tigure 6, Configuration B. ‘

Set 8505A Signal Processor Channel 2 SCALE/DIV switch to 90 DEG.

On 8505A Signal Processor Electrical Length press the LENGTH pushbuttons and adjust
VERNIER B control to display a horizontal trace on the CRT.

Set 8505A Signal Processor Channel 2 SCALL/DIV swilch to 2 DEG and repeat step h (2).
On 8505 A Signal Processor Channel 2 press MKR and ZRO pushbuttons.

On 8305A Signal Processor Channel 2 press the REF OFFSET pushbuttons to center the display
around the grease pencil phase trace.

Measure the maximum diffcrence between the grease pencil trace and the display trace (Figure
8). This measured value should be =8°.

/i( e -

‘ l GREASE PENCIL TRACE
MAX DEG
DISPLAY TRACE

Figure 8. Transmission Frequeney Response Phase

.u'ﬂ
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PERFORMANCE TESTS

45 REFLECTION FREQUENCY RESPONSE TEST

SPECIFICATION:

=+[.5 dB Mag from 0.5 to 1300 MHz

=+15° Phase from 0.5 to 1300 MHz

210" Phase from 2 to 1300 MHz

DESCRIPTION:

The reflection frequency response of the 8505A Network Analyzer system is first recorded with a grease
pencil on the CRT display. The 8502A is connected and the reflection frequency response is superimposed

over the reference grease pencil trace. The difference in the two traces is the reflection frequency response
of the 8502A.

CONFIGURATION A

NETWORK ANALYZER

MATCHED
COAXIAL CABLES

POWER SPLITTER

TERMINATION

Figure 9. Reflection Frequency Response Test Setup (1 of 2)
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PERFORMANCE TESTS

45. REFLECTION FREQUENCY RESPONSE TEST (Cont'd)

CONFIGURATION B

NETWORK ANALYZER

RF
s
auTrUT

$HORT
{MAG}

1

OPEN
{PHASE]

INCIDENT
L

RF INPUT

B50ZA
TRANSMISSION/REFLECTION
TEST SET

Figure 9. Reflection Frequency Response Test Serup (2 of 2)

EQUIPMENT:

Network Analyzer

3-Way Power Splitter

308G Type N Male Termination HP 909A Option 012
Matched Type N Male Coaxial Cable Kit HP 11851A
Type N Male Short HP 11512A

PROCEDURE:
a. Set B505A controls as follows:

Al Source/Converter:
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL MAX
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PERFOCRMANCE TESTS

45. REFLECTION FREQUENCY RESPONSE TEST (Cont'd)

A2 Frequency Control:

RANGE MHZ « v oo oo e i 51300
‘ LIN FULL

SCAN TIME SEC
TRIGGER

MARKERS Switch
MARKER Vernier
FREQUENCY MHz START
FREQUENCY MHz STOP

A3 Signal Processor:
Channel 1:

Connect equipment as shown in Figure g, Configuration A.

On 8505A CRT display, depress REF LINE POSN pushbutton. Adjust CH 1 and CH 2 controls
until traces are positioned to center of screen. Press REF LINE POSN pushbutton agam to return
system to normal operation.

On 8505A Signal Processor turn Channel 2 MODE switch to OFF.

To determine the magnitude frequency response of the Network Analyzer move 8505A Frequency
Control MARKER 1 to center graticule:

(1) On the 8505A Signal Processor Channel 1 press DISPLAY MKR and ZRO pushbuttons to place
marker on reference line and to zero digital readout.

(2) Grease pencil the trace on the CRT.

To measure the reflection magnitude frequency response of the 8502A conmnect equipment as shown
in Figure Q?COnfiguration B with TEST port shorted.

(1) Set 8502A RF INPUT ATTENUATION control to 0 dB.

(2) On 8505A Signal Processor Channel 1 press REF OFFSET pushbuttons to center the display
arpund the grease pencil magnitude trace.
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‘D PERFORMANCE TESTS

45. REFLECTION FREQUENCY RESPONSE TEST (Cont'd)

(3) Measure the maximum difference between the grease pencil trace and the display trace (Figure
%10}, This measured value should be 1.5 dB for the entire 0.5 to 1300 MHz frequency range.

GREASE PENCIL TRACE

DISPLAY TRACE

Figure 10. Reflection Frequency Response Magnitude

‘FD . To detcrmine the phase frequency response of the Network Analyzer for the full 0.5 to 1300 MHz

frequency range connect equipment as shown in Figure 9}$0n.fig1.1ration A
{1) Remove CRT grcase pencil trace from previous test.

(2} Turn 8505A Signal Processor Channel 1 MODE switch to OFF and Channel 2 MODE switch to
PHASE.

On the 8505A Signal Processor Electrical Length, press the LENGTH pushbuttons and adjust
VERNIER A control to display a horizontal trace on the CRT.

Set 8505A Signal Processor Channel 2 SCALF/DIV switch to 5 DEG and repeat step g (3)-

On the 8505A Signal Processor Channel 2 press DISPLAY MKR and ZRO pushbuttons to place
marker on reference line and to zero digital readout.

”' (6) Grease pencil the trace on the CRT.

To measure the reflection phasc frequency response of the 8502A connpect equipment as shown in
) Figure }}, Configuration B with TEST port open.
Ay
EAER (17 Set 8505A Signal Processor Channel 2 SCALE/DIV switch to 80 DEG.

{2} On 8505A Signal Processor TLECTRICAL LENGTH press the LENGTH pushbuttons and adjust
VERNIER A control to display a horizontal trace on the CRT.

(3) Set 8505A Signal Processor Channel 2 SCALE/DIV switch to 5§ DEG and repeat step h (2).

(4y On 3505A Signal Processor Channel 2 press MER and ZRO pushbuttons,
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45. REFLECTION FREQUENCY RESPONSE TEST (Cont'd}

nY / (5) On 8505A Signal Processsor Channel 2 press the REF OFFSET pushbuttons to center the display
‘\.\ arpund the grease pencil phase trace.

(6) Measure the maximum difference between the grease pencil trace and the display trace (Figure
\o11). This measured value should be = 15° for the entire 0.5 to 1300 MH:z frequency range.

GREASE PENCIL TRACE

DISPLAY TRACE

Figure 11, Reflection Frequency Response Phase

To determine the phase frequency response of the Neiwork Analyzer for the 2 to 1300 MHz freg-
ucncy range, connect cguipment as shown in Figure E')FI Configuration A:

Remove CRT grease pencil trace from previous test.
On 8505A Frequency Control set MODE switch to LIN EXPAND.

Set 8505A Frequency Control FREQUENCY MHz START control to 2 and FREQUENCY MHz
STOP control to 1300.

Set 8505A Signal Processor Channel 2 SCALE/DIV switch to 90 DEG.
(5) Repeatsteps g (3) through g (6).

To measure the reflection phase frequency responsc of the 8502A connect equipment as shown in
Figure ?, Configuration B with TEST port open.

{1) Repeat steps h (1) through h (5).

(2) Measure the maximum difference between the grease pencil trace and the display trace (Figure
\y 1 1). This measured value should be =10° for the 2 to 1300 MHz frequency range.

{3y Remove grease pencil trace from CRT.
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46. TEST PORT OPEN/SHORT RATIO TEST
SPECIFICATION:
Test Port Open/Short Ratio:

0.9 dB Mag and <+7.5° Phase from 1000 to 1300 MHz
+0.75 dB Mag and <+6° Phase from 2 to 1000 MHz
#=x1.25 dB Mag and £+10° Phase from 0.5 to 2 MHz

DESCRIFTION:

Magnitude open/short ratio and Phase open/short ratio for frequencies above 2 MHz are measured using
the reflections generated by a short through a 6-ft. coaxial cable which is connected to the SSDZA TEST
port. Peak-to-peak readings are taken from the CRT trace to determine the actual open/short ratio while
the effect of the return loss of the cable used is accounted for. To compensate for the added line length
on the 8502A TEST port, 2 12-ft. coaxial cable is connected from the 8502A INCIDENT port to the
8505A R Channel. For frequencies below 2 MHz, the TEST port is directly shorted, then opened, and this
ratio is read directly from the CRT trace.

CONFIGURATION A
(Frequency Range: 2 — 1300 MHz)

NETWORK ANALYZER

20-IN. COAXIAL co JS(IFA‘;. 244N, COAXIAL *NOTE
CABLE HP 11851A CABLE® CABLE 12 FT. CAGLE CONSISTS OF ONE HP 115004 AND ONE
HP 118517 HF 19501A CONNECTED TOGETHER,

INCIDENT 1L ¥ REFLECTED

RF INFUT H TEST SHORT
- {7
]
B502A B-FT. COAXIAL
TRANSMISSION/REFLECTIGN  CABLE HP 11501A
TEST SET

Figure 12, TEST Port Open/Short Ratio Test (1 of 2)




Model 8502A

PERFORMANCE TESTS

46. TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

CONFIGURATION B
{Frequency Range: 0.5 — 2 MHz)

NETWORK ANALYZER

24-IN. COAXIAL
CABLE HP 11851A
<

Vs

INCIDENT \ 1 REFLECTED

RF iNPUT ] TEST
o]

direct connaction

8502A
TRANSMISSION/REFLECTION
TEST SET

Figure 12. TEST Port Open/Short Ratio Test (2 of 2)

EQUIPMENT:

Network Analyzer

Type N Male Short

6-Ft. Coaxial Cable, Type RG-214, with Type N Male
Connector on One End and Type N Female Connector
on the Other end (2 required)

6-Ft. Coaxial Cable, Type RG-214, with Type N Male
Connectors on Each End

24-In. 50 Matched Coaxial Cable with Type N Male
Connectors on Each End (3 required)

PROCEDURE:
a.  Set 8505A controls as follows:

Al Source/Converter:
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL MAX

HP 8505A
HP 11512A
HP 11501A
HP 11500A

HP 11851A
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46. TEST PORT OPEN/SHORT RATIO TEST {Cont'd)

A2 Frequency Control:
RANGEMHz . ... ... ... i .5—1300 MHz

TRIGGER

FREQUENCY MHz START
FREQUENCY MHz STOP
MARKER Vernier

A3 Signal Processor:
Channel 1:

Set 8502A RF INPUT ATTENUATION control to 20 dB.

1
Connect equipment as shown in Figure 12, Configuration A.

On 8505A CRT display, depress REF LINE POSN pushbutton, Adjust CH 1 and CH 2 controls until
traces are positioned to center of screen. Press REF LINE POSN pushbutton again to return system
to normal operation.

On 8505A Signal Processor turn Channel 2 MODE switch to OFF.

To measure the TEST port open/short magnitude ratio between 1000 and 1300 MHz move 8505A
Frequency Control MARKER 1 to center graticule.

(1) On the 8505A Signal Processor Channel 1 press DISPLAY MKR and ZRO pushbuttons to place
marker on reference line and to zero digital readout.
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46. TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

!

Nﬂ (2) Measure the maximum peak-to-peak variation on the display (Figure 13) and record the results:

Magnitude: 1000 to 1300 MHz=____ __dB

Figure 13. TEST Port Open/Short Rafio Magnitude >2 MHz

NOTE

 If a peak-to-peak measurermnent is made in an area where there is some slope,
a corrected reading can be obtained by connecting two adjacent upper peaks with
a dotted line. Extend a vertical line up from the lower peak until it intersects
the dotted line. This constructed vertical line is the averaged or corrected peak-
to-peak measurement to be used (Figure 14}, Avoid making peak-to-peak meas-

urements at extreme slope changes.

!

Corrected
P-P
Measurement

#

Figure 14. Slope Peak-To-Peak Measurcment
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46. TEST PORT OPEN/SHORT RATIO TEST {Cont'd)

g Calculate the actual maximum open/short magnitude ratio for the 1000 to 1300 MHz frequency range
by dividing the measured value (recorded previously) by the reflection coefficient of the test cable
used (Table 5, Column 1000 MHz), or:

4

MEASURED VALUE dB

REFLECTION COEFFICIENT
OF TEST CABLE

= ACTUAL OPEN/SHORT RATIO MAGNITUDE

The actual open/short ratio magnitude for 1000 to 1300 MHz should be 1.8 dB (=+.9 dB).

Table 51.' Loss of Typical Coaxial Cable Used for 6-Ft. “Test” Cable

Cable Type

600 MHz

1000 MHz

p for 12-Ft,
{(out & back)

p Tor 12 Ft.
{out & back)

RG-214/u

0.91

0.88

RG-58/u

0.91

0.88

RF-218/u

0.96

0.95

h.  To measure the TEST port open/short phase ratio between 1000 and 1300 MHz:

™.
W (1) Set 8505A Signal Processor Channel 1 MODE switch to OFF and Channel 2 MODE switch
» to PHASE.

(2) On 8505A Signal Processor Channel 2 press DISPLAY MKR and ZRO pushbuttons to place
marker on reference line and to zero digital readout.

(3) On 8505A Signal Processor ELECTRICAL LENGTH, press the LENGTH pushbuttons and adjust
VERNIER A control to display a horizontal trace on the CRT. If necessary you can change
8505A Signal Processor Channel 2 SCALE/DIV switch to a lower sensitivity to position trace
to a horizontal position, then return it to PHASE 5 DEG setting before going on with test.

On 8505A Signal Processor Channel 2, press REF OFFSET pushbuttons to move trace to a
readable position on the CRT.




Model 8502A

PERFORMANCE TESTS

46, TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

1Y
0\\\:\&\ (5) Measure the maximum peak-to-peak variation on the display (Figure 15} and record the results
: (See Figure 14):

PHASE: 1000 to 1300 MHz = DEG

Figure 15. TEST Port Open/Short Ratio Phase >2 MHz

Calculate the actual maximum open/short ratio phase for the 1000 to 1300 MHz frequency range
by dividing the measured value (recorded above) by the reflection coefficient of the test cable used
(Table 5, Column 1000 MHz), or:

MEASURED VALUEDEG _ _ AcTUAL OPEN/SHORT RATIO PHASE
REFLECTION COEFFICIENT
OF TEST CABLE

The actual open/short ratio phase for 1000 to 1300 MHz should be =1 5° (=£7.5%).

To measure the TEST port open/short magnitude ratio between 2 and 1000 MHz:

(1) Set 8505A Frequency Control FREQUENCY MHz START control to 2 and FREQUENCY
MHz STOP control to 1000.

(2) Set 8505A Signal Processor Channel 2 MODE switch to OFF and Channel 1 MODE switch to
MAG.

(3) Repeat step f except that the measured value for the frequency range 2 to 1000 MHz = dB.

(4) To calculate the actual open/short magnitude for the 2 to 1000 MHz frequency range, repeat

step g except use the 600 MHz column in Table 3 to find the reflection coefficient of the test .)
cable used. The actual open/short ratio magnitude for 2 to 1000 MHz should be <1.5 dB
(=+.75 dB).
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46. TEST PORT OPEN/SHORT RATIO (Cont'd}

k. To measure the TEST port open/short ratio phase between 2 and 1000 MHz:

m.

(D

To

Repeat step h except that the measured value for the frequency range 2 to 1000 MHz = dB.

To calculate the actual open/short ratio phase for 2 to 1000 MHz frequency range, repeat step i
except use the 600 MHz columm in Table 5 to find the reflection coefficient of the test cable
used. The actual open/short ratio phase for 2 to 1000 MHz should be £12° (£267).

measure magnitude and phase open/short ratios below 2 MHz connect equipment as shown in

Fipure lg, Configuration B with TEST port open.

(5)

(6)

(7

(8)

{5

Set 8505A Frequency Control RANGE MHz switch to .5 — 13,

Set 8505A Frequency Control FREQUENCY MHz START control to 00.50 and FREQUENCY
MHz STOP control to 02.00,

Set 8505A Signal Processor Channel 2 MODE switeh to PHASE.

On 8505A CRT display, depress REF LINE POSN pushbutton. Adjust CH | and CH 2 controls
until traces are positioned to center of screen. Press REF LINE POSN pushbutton again to return
system to normal operation.

On 8505A Signal Processor Channel 1 and Channel 2 press MKR then ZRO pushbuttons to bring
trace to on-screen position.

On 8505A Frequency Contral set Frequency Counter MHz MARKER 1 to beginning of sweep on
CRT.

On 8505A Signal Processor Channel 1 and Channel 2 press MKR then ZRO pushbuttons to
place marker on reference line and to zero digital readout.

Set 8505A Signal Processor Channel 2 MODE switch to OFF.

To measure the TEST port open/short ratio magnitude between 0.5 and 2 MHz:

(1)
(2)

Attach short directly to TEST port.

8505A Signal Processor Channel 1 MKR digital display should indicate £2.50 dB (=+1.25 dB).

To measure the TEST port open/short ratio phase between 0.5 and 2 MHz:

(1)
(2)

Remove the short from the 8502A TEST port.

Set 8505A Signal Processor Channel 1 MODE switch to OFF and Channel 2 MODE switch to
PHASE.
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46. TEST PORT OPEN/SHORT RATIO TEST (Cont'd)

(3) On 8505A Signal Processor Electrical Length, press the LENGTH pushbuttons and adjust
VERNIER A control to display a horizontal trace on the CRT. If necessary, change 8505A
Signal Processor Channel 2 SCALE/DIV switch to a lower sensitivity to position trace to a
horizontal pasition, then return it to PHASE 5 DEG setting before going on with test.

On 8505A Signal Processor Channe] 2 press MKR then ZRO then DISPLAY REF pushbuttons.

On 8505A Signal Processor Channel 2 press REF OFFSET pushbuttons to indicate +180 DEG
on digital display.

On 8505A Signal Processor Channel 2 press DISPLAY MKR pushbutton.
Attach short directly to 8502A TEST port.

Digital display should indicate <20° (=x10°).

47. TEST PORT RETURN LOSS TEST
SPECIFICATION:

TEST port return loss: =26 dB from 2 to 1300 MHz
=20 dB from 0.5 to 2 MHz

DESCRIPTION:

Perform the Directivity (Incoming Inspection Test, Figure 5} and the Open/Short Ratio (Paragraph 46)
Tests. These two tests confirm that the TEST port Return Loss of the 8502A is within specification. If
a more direct and accurate test is required for the TEST port Return Loss specification, refer to the 8507A
Accuracy Enhancement Program (AIM) procedure for the method of making an error-corrected return loss
measurement. An 85428 Automatic Network Analyzer may also be used to make this measurement
between 100 and 1300 MHz.
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48, PORT RETURN LOSS TESTS

SPECIFICATIONS:

INCIDENT Port Return Loss:

REFLECTED Port Return Loss:

RF INPUT Port Return Loss:

DESCRIPTION:

= 23 dB from 1000 - 1300 MHz
= 25 dB from 100 — 1000 MHz
= 25 dB from 2 — 100 MHz
=23 dB from 0.5 —2 MHz

# 23 dB from 1000 — 1300 MHz
=25 dB from 100 — 1000 MHz
=>25dB from 2 — 100 MHz

= 23 dB from 0.5 — 2 MHz

=23 dB from 100 — 1300 MHz
=23 dB from 0.5 — 100 MHz

The system is calibrated by shorting or opening the main line TEST port of the Directional Coupler to
establish a 0 dB reference line on the CRT display. The INCIDENT, REFLECTED or RF INPUT port of
the &502A is then connected in place of the short to the Dual Directional Coupler or Directional Bridge
with all other ports terminated in 50 ohms. The Return Loss is measured directly with the 8505A
MARKER digital display and the CRT trace. When using this method to measure Return Loss, ambiguity
duc to “imperfect” directivity of the directional device is introduced. The ambiguity of the measurement
may be as great as 2 dB. If a more direct and accurate test is requirsd to the port Return Loss specift-
cations, refer to the 8507A Accuracy Enhancement Program (AIM) procedure for the method of making
an error-corrected Return Loss measurement.




Model 8502A

PERFORMANCE TESTS

48. PORT RETURN LOSS TESTS (Cont'd}

CONFIGURATION A
{Frequency Range: 100 — 1300 MHz)

NOTE
NETWORK ANALYZER

THE TEST SETUP SHOWN 1S FOR INCIDENT PORT
RETURN 10585 MEASUREMENTS. FOR REFLECTED
R RF INPUT PORT MEASUREMENTS THE SETUPS
TERMINATION {CONFIGURATIONS A AND B) ARE IDENTICAL
EXCEPT THAT THE PQRT TO BE MEASURED IS DIR-
ECTLY CONNECTEQ TO THE DUAL DIRECTIBNAL
COUPLER {CONFIGURATION A) OR THE OIREC.
RF = TIONAL BRIDGE (CONFIGURATION B) WITH ALL
GUTPUT - i ; OTHER PORTS TERMINATED IN 50 OHMS.

8502A

TRANSMISSION/
REFLECTION

INCIDENT | DUAL DIRECTIONAL mnni‘:f:;
N COUPLER

A
t

REFLECTED

CONFIGURATION B
{Frequency Range: 0.5 — 100 MHz)

TERMINATION
NETWORK ANALYZER

REFLECTED
8502A
TERMINATION ————— TRANSMISSION/
REFLECTION

RF
INPUT TEST SET
TEST

INCIDENT

TERMINATION

DIRECTIGNAL
BRIDGE

ADAPTERS {2)
TERMINATION

Figure 16, INCIDENT, REFLECTED, and RF INPUT Port Return Loss Test Setups
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48. PORT RETURN LOSS TESTS (Cont'd)
EQUIPMENT:

Network Analyzer HP 8505A
Dual Directional Coupler

Directional Bridge* HP 8721A
3-Way Power Splitter HP 11850A
Type N Female Short HP 11511A
50 Type N Male Termination (4 required) HP S09A Option 012
Type N Male to BNC Male Adapter (2 required) HP 1250-1473%*

*Part of HP 11652A Transmission/Reflection Kit.
**Part of HP 11854A 500 BNC Accessory Kit.

PROCEDURE:
a.  Set 8505A controls as follows:

Al Source/Converter
OUTPUT LEVEL dBm
OUTPUT LEVEL Vernier
INPUT LEVEL MAX

A2 Frequency Control

BANGE MHz 0.5 — 1300 MHz
LIN EXPAND

WIDTH

SCAN TIME SEC

VERNIER

TRIGGER

MARKERS Switch

FREQUENCY MHz START

FREQUENCY MHz STOP

A3 Signal Processor:
Channel 1;

Electrical Length:
MO E . . .. i OFF

b.  Set 8502A RF INPUT ATTENUATION control to 20 dB.

¢. For INCIDENT port return loss measurements connect equipment as shown in Figure 16, Config-
uration A with no connection to mainline TEST port of Directional Coupler.
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48. PORT RETURN LOSS TESTS {Cont'd)

d.

On 8505A display, depress REF LINE POSN pushbutton. Adjust CH 1 control until trace is posi-
tioned to center of screen. Press REF LINE POSN pushbutton again to return system to normal oper-
ation. .

Set 8505A Frequency Control MARKERS switch to 2.

Place 8505A Frequency Control MARKER 2 on center graticule.

To calibrate the system for Return Loss measurement, attach short directly to Dual Directional
Coupler mainline TEST port. On 8505A Signal Processor Channel 1, press DISPLAY MKR then ZRO
pushbuttons to place MARKER 2 on reference line and to zerc digital readout.

To measure the INCIDENT port return loss for the frequency range 1000 to 1300 MHz:

(1) Remove short and connect Dual Directional Coupler directly to 8502A INCIDENT port with RF
INPUT, REFLECTED, and TEST ports terminated.

(2) Move 8505A Frequency Control MARKER 2 control to worst-case, Return Loss between 1000
and 1300 MHz as indicated on CRT. (This is the point closest to calibration line right of 1000
MHz MARKER 1 as shown in Figure 17.)

0 dB REFERENCE

WORST-CASE
RETURN LOSS
MARKER 2

1000 MHz MARKER 1

Figure 17. INCIDENT Port Return Loss (1000 to 1300 MHz)}

(3) Read worst-case Return Loss from 8505A Signal Processor Channel 1 digital display. The indi-
cation should be =23 dB below the zero dB reference level for the frequency range 1000 to
1300 MHz.

To measure the INCIDENT port Return Loss for the frequency range IOO to 1000 MHz:

(1) Move 8505A Frequency Control MARKER 2 control to worst-case Return Loss between 100
and 1000 MHz as indicated on CRT. (The point closest to calibration line to left of 1000 MHz
MARKER as shown in Figure 18.)
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48, PORT RETURN LOSS TESTS (Cant'd)

0 dB REFERENCE

WORST-CASE
RETURN LOSS S
MARKER 2 Ik

1000 MHz MARKER 1

N

) ./Il\l
1)

Figure 18, INCIDENT Port Return Loss (100 to 1000 MHz)

(2) Read worstcase Return Loss from 8505A Signal Processor Channel ! digital display. The indi-
cations should be »25 dB below the zero dB reference level for the frequency range 100 to 1000
MHz.

To determine the INCIDENT porg Return Loss for the frequency range 2 to 1000 MHz connect
equipment as shown in Figure 16! ‘Configuration B with LOAD port on Directional Bridge shorted.
Set 8505A Frequency Control RANGE MHz switch to .5 — 130. Adjust FREQUENCY MHz START
control to 002.0 and FREQUENCY MHz STOP control to 100.0.

To calibrate the systern for Eeturn Loss measurements:

(1) On 8505A CRT display, push REF LINE POSN pushbutton and adjust CHI control until trace
is positioned to center of screen. Press REF LINE POSN pushbutton again to return system to
normal operation.

(2) Set 8505A Freguency Control MARKERS switch to 1 and adjust MARKER 1 control to center
graticule.

(3) On 8505A Signal Processor Channel 1 press DISPLAY MKR and ZRO pushbuttons to place
MARKER 1 on reference line and to zero digital readout.

To measure the INCIDENT port Return Loss for 2 to 100 MHz:

(1) Connect 8502A INCIDENT port directly to Directional Bridge LOAD Port with TEST, RF IN-
PUT, and REFLECTED ports terminated.

(2) Move 8505A Frequency Control MARKER 1 control to worst-case Return Loss between 2 and
100 MHz as indicated on CRT. (This is the point closest to calibration line as shown in Figure
19.)

50
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48. PORT RETURN LOSS TESTS {Cont'd)

(1 d REFERENCE

WORST-CASE
RETURN LOSS

Figure 19. INCIDENT Port Return Loss (2 to 100 MHz)

(3) Read worst-case Return Loss from 8505A Signal Processor Channel 1 digital display. The indi-
cations should be 25 dB below the zero dB reference level for the frequency range 2 — 100
MHz.

_\_ m. To determine INCIDENT port Return Loss for the frequency range 0.5 to 2 MHz:

(1) Set 8505A Frequency Control RANGE MHz switch to .5 to 13. Adjust FREQUENCY START
control to 00.50 and FREQUENCY STOP control to 02.00.

(2) Repeat steps k through 1 except that the indication should be =23 dB below the zero dB refer-
ence level for the frequency range ).5 to 2 MHz (Figure 20},

0 dB REFERENCE -

WORST-CASE
RETURN LOSS

Figure 20. INCIDENT Port Return Loss (0.5 to 2 MHz)
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48. PORT RETURN LOSS TESTS (Cont'd)

1.

L\"\ \ \)\:.\'

For REFLECTED port Return Loss measurements repeat steps a — m, excep}, directly COI:mE:C'.t the
REFLECTED port to the Dual Directional Coupler (Figure 16, Configuration %) or the Directional
Bridge (Figure 16, Configuration’B) with RF INPUT, INCIDENT, and TEST ports terminated in 50
ohms. The worst-case Return Loss measurements should be:

= 23 dB from 1000 — 1300 MHz
= 25dB from 100 — 100G MHz
#=25dB from 2 — 100 MHz

3 23 dB from 0.5 — 2 MHz \
RIS

For RF INPUT port Return Loss measurements repeat steps 2 — m, except directly connect the RF
INPUT port to the Dual ‘Pirectiona] Coupler (Figure 16, Conﬁguratiorf'F’A) or the Directional Bridge
(Figure 16, Cont‘iguratioh B) with REFLECTED, INCIDENT, and TEST ports terminated in 50 ohms.

The worst-case Return Loss measurements should be:

3 from 100 - 1300 MHz
3 from 0.5 — 100 MEz

=

2
=2
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Table 6. Model 8502A Performance Test Record

Hewlett-Packard Model 8502A Test Performed By:
Transmission/Reflection Test Set

Serial Number: . Date: _

Para. Describtion Lower . Measured
No. P Limit Value

43. DIRECTIVITY TEST 40dB
44 TRANSMISSION FREQUENCY RESPONSE TEST

£03) MAG:
h.(6) PHASE:

REFLECTION FREQUENCY RESPONSE TEST

f(3) MAG: 0.5-1300MHz
h.(6) PHASE: 0.5 — 1300 MHz
j.(2) PHASE: 2 — 1300 MHz

TEST PORT OPEN/SHORT RATIO TEST

2 MAG: 1000 — 1300 MHz
i PHASE: 1000 — 1300 MHz
i(4) MAG: 2 — 1000 MHz
k.(2) PHASE: 2 — 1000 MHz
m(2) MAG: 0.5 - 2MHz

n(8) PHASE: 0.5 -2 MHz

TEST PORT RETURN LOSS TEST

2—1300 MHz
0.5 —2MHz

PORT RETURN LOSS TESTS

Incident Port
h.(3) 1000 — 1300 MHz
i.(2) 100 — 1000 MHz
1.(3) 2 - 100 MH=z
m.(2) 0.5 —-2MHz

Reflected Port
h.(3) 1000 — 1300 MHz
i{2) 100 - 1000 MHz
1.(3) 2 -—100MHz
m.(2) 0.5 —2MHz

RF Input Port
h.(3),1.(2) 100 — 1300 MHz
1.(3), m.(2) 0.5 — 100 MHz




49. ADJUSTMENTS

50. No adjustments are necessary for the HP
Model 8502A Transmission/Reflection Test Set.

51. REPLACEABLE PARTS

52. Replaceable parts are listed in Table 7 and
identified in Figure 21. Parts of Type N Con-
nector Assembly (J3, J4, and I5) are shown in
Figure 22. 8502A attaching hardware (screws,
washers, etc.) is listed and identified in Figure
23.

Model 8502A

53. Ordering Instructions

54. To order a part listed in Table 7 or Figure 23,
quote the Hewlett-Packard part number, indicate
quantity desired, and address the order to the
nearest Hewlett-Packard office. Do not iry to
replace any parts not listed.

‘ CAUTION

The 50-ohm Bridge/Power Splitter
Assembly A1 and the Input Step Atten-
uator Assembly A2 are not field re-
pairable and each must be replaced as
an assembly.
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Table 7. 8502A Replaceable Farts

Reference
Designation

HFP Part Number

Oty

Description

Al
A2

12
13, 14,15

MP]
MP2-MP5
MP6
MP7
MP&

MP9
MP10
MP11
MP12, MP13
MPla

MP15-MP18
w1
W2
W3

W4
w5

5086-7228
08558-60003
08495-60004
1250-0083
08502-60001

0370-2874
08411-4003
058502-00002
08502-00003
08502-00004

08502-00005
08502-20001
08502-20002
08502-20007
08503-20008

08502-20010
08502-20005
(8502-20004
08502-20003

08502-20011
08502-20006

50 Ohm Bridge/Power Splitter

0 — 70 dB Input Step Attenuator

Restored 08558-60003, Requires Exchange

Connector: RF BNC

Connector: Assembly, Type N Female
(See Figure 22)

Knob

Foot

FPanel: Front
Deck: Main
Panel: Rear Sub

Panel: Rear

Case: Bottom Cover

Case: Top Cover

Trim: Cabinet (Zipper Lock)
Washer: Dress

Spring Clip

Cable: RF Reflected
Cable: RF Incident
Cable: RF Input

Cable: RF Attenuator
Cable: RF Attenuator/Bridge
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TOP VIEW

BOTTOM INTERNAL VIEW

TEST
J

Al (P/Q A7)

RF INPUT INCIDENT

45 TO INPUT R
J4

J3

REFLECTED
TO INPUT A

BIAS INPUT

J2

Figure 21. Major Assemblies and Parts Locations
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43,4, J5

Reference

Designation HP Part Number Description

2950-0132 Nut: Hex 7/16-28
2190-0104 Washer: Lock
08555-20094 Body: Bulkhead
08761-2027 Insulator

08555-20093 Contact: Jack
5040-0306 Insulator

1250-0914 Contact: RF Connector
1250-0914 Body: RF Connector

Figure 22. Type N Connector Assembly (08502-60001), Exploded View

Reference

Designation HP Part Number Description

3030-022]
2360-0331
21900815
2950-0001
2190-0016
2190-0104
2950-0132
2200-0103
3050-0105
2200-0105

No. 4 Allen Screw
No. 6 Screw

No. 6 Flat Washer
Nut

Internal Lock Washer
Intemal Lock Washer
Nut

Noa. 4 Posi-Screw

No. 4 Flat Washer
No. 4 Posi-Screw

35 T+ T = (SR V' B 'S S R N N

0000000000

Figure 23. 8502A Attaching Hardware (1 of 2)
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REAR PANEL VIEW

REFLEGTED " INGIDENT. . . RE INPUT .
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Fiyure 23, 8502A Attaching Hardware (2 of 2)
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55. SERVICE
b6. Module Exchange Program

57. Factory repaired exchange modules are avail-
able for modules that are not ficld-repairable. In
addition, repaired exchange modules are available
for major sub-assemblies as an altemate method of
repair. The factory repaired modules are available
at a considerable savings in cost over the cost of
a new model.

58. Those exchange modules should be ordered
from the nearest Hewlett-Packard Sales/Service
office using the part numbers in Table 7, Replace-
ablc Parts.

59, Case Disassembly

60, Place the HP Model 8502A top side down on
a flat surface. Squeeze top and bottom of case to-
gether by applying pressure at end being opened.
Using a small screw driver, push each "zipper'
lock toward the rear panel (Figure Z4) until you
are able to grasp it firmly with your thumb and
index finger. Pull the "zippers' from the 8502A
case, then lift the case bottom from the instru-
ment.

61. To reassemble the HP Model 8502A, replace
the case bottom and squecze top and bottom of
case, together at end being '‘zipped." Slide the
"zippers'' into their slots {rom the rear panel to-
ward the front panel.

62. Step Attenuator and Directional Bridge Re-
maval Procedure

63. Disassemble case as described in Paragraph 59
and proceed as follows:

a. Remove attenuator knob using a .050 allen
wrench.

. Remove RF connector body (outer shell)
and dress washer from TEST port using a
special 9/16 open-end wrench (HP Part Num-
ber 8710-0877).

. Remove four pozi-drive screws from Main
Deck (MP7).

. Remove cables W1, W2, and W3 from Direc-
tional Bridge Al. (Sce Figure 21.) Use 5/16
open-end wrench to loosen cable connectors.

FULLOUT “ZIPPERS"

Figure 24. Model 8502A Case Disassembly




. Carefully slide Main Deck assembly out far
cnough to clear the three RF cables and
turn it over.

. Remove four pozi-drive screws from Direc-
tional Bridge Al and two pozi-drive screws
from Step Attenuator A2.

. Carefully remove Main Deck with Front
Panel attached and set it aside.

. Remove cables W4 and W5 from Directional
Bridge Al and Step Attenuator A2. (See
Figure 21.)

{. If replacing Directional Bridge Al, unsolder
bias input lead at terminal on Al.

64. Step Attenuator and Directional Bridge In-
stallation Procedure

65. This procedure assumes that the 8502A has
been disassembled as described in Paragraph 63.
To reassemble 8502A, proceed as follows:

a. Connect cable W4 (longest of the two U-
shaped cables) to connector farthest from
control shaft on Step Attenuator A2. Do not
tighten connection.

. Connect cable W5 to connector closest to
control shaft on Step Attenuator A2. Do not
tighten connection.

. Connecct cables W4 and W3 to Directional
Bridge Al with control shaft of Step Atten-
uator and TEST port (J1) of Directional
Bridge facing the same direction. Tighten
the four connectors on W4 and W35 with
fingers only.

- Position Main Deck over top of A1/A2 assem-
blies and align Step Attenuator mounting
holes on Main Deck. Fasten Step Attenuator
using two 4-40 screws (HP Part Number 2200-
0105) and two flat washers (HP Part Number
3050-0105). Make certain that bias input
lead is not pinched between Step Attenuator
and Main Deck.

.. Install dress washer and RE connector body
(outer shell) on TEST port and tighten with
special 9/16 open-end wrench.

. Loosely fasten Directional Bridge to Main
Deck using four 6-32 screws (HP Part Number

2360-0331) and four flat washers (HP Part
Number 2190-0815).

. With thumb on end of TEST port and fingers
at rear edge of Main Deck, apply a squeezing
force to make certain that Front Panel is
held tightly against Main Deck. Tighten Direc-
tional Bridge mounting screws while still
squeezing.

. Tum Main Deck assembly over and carefully
slide it into the 8502A top case (upside down
on flat surface).

i. Connect cables W1, W2, and W3 to Direction-
al Bridge Al. (See Figure 21).

j. Carefully tighten all RF connectors on Al
and A2 assemblies using a 9/16 open-end
wrench.

CAUTION

Avoid damaging connectors. Tighten
connector nuts until snug: do NOT
avertighten,

- Fasten Main Deck to 8502A case using
four 4-40 screws (HP Part Number 2200-
0103) and four flat washers (HP Part Num-
ber 3050-0105). Make certain that bias
input lead is not pinched between Main Deck
and case.

. Solder bias input lead to terminal on Direc-
tional Bridge (feed-through capacitor) if
not already connected.

Install knob on front-panel RF INPUT
ATTENUATION dB control. If position
of control is unknown, tighten one set screw
in knob and rotate control to fully clockwise
position. Loosen set screw and set knob
pointer to 0. Tighten both set screws in knob.

. To reassemble 8502A case, refer to Para-
graph 61.

69. The reflected signal from the unit under test
is transmitted back through the 8502A TEST port
and 1s coupled by an internal directional bridee to
the REFLECTION port of the 8502A. This reflect-
ed current contains information such as source
match, return loss, ete., of the unit under test.

&f 3k,




70. A DC BIAS INPUT port can provide bias to
the unit under test when bias is needed by coupling
a DC signal to the center conductor of the TEST
port.

71, Troubleshooting

72. A troubleshooting flow diagram (Figure 26)
provides a step-by-step procedure to isolate the
cause of a malfunction and identify the defective
assembly or component. An equivalent circuit
diagram (Figure 27), and major assemblies locator

(Figure 28), aid in troubleshooting to the com-
ponent level.

73. After the defective component or assembly
has been repaired or replaced, perforin the in-
coming inspection test in Paragraph 33 (Figure 5)
to confirm that the Model 85024 is again function-
ing properly.

74. Test equipment and accessories required to
troubleshoot and maintain the Model 8502A are
listed in Table 3. If the equipment listed is not
available, equipment that meets the minimum
specifications shown may be substituted.
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12 dB Pad INCTDENT
#=—1% dB

Directional
0-70d8 Bridge
Step — TEST

Attenuator m=_13dB=
0 4B Atten.
Satting

. 6dB
Coupling
REFLECTED

DC BIAS
INPUT

Figure 25. Model 85024 Simplified Block Diagram




TEST SETUP A TEST SETUP B

NETWORK ANALYZER

NOTE: THE B505A NETWORK ANALYZER
IS USED IN THIS TEST, HOWEVER A
POWER METER OR SPECTRUM ANALYZER
COULD BE USED AS THE TEST INSTRU-
MENT. ’

TERMINATION

TRANSMISSION/REFLECTION
TEST SET : rrm N{f} to SMA(m)
: ADAPTER

Connect directiy
to A1JE ¥

85024
TRANSMISSION/

TERMINATION -?g%ggmm

TEST SETUP D TEST SETUP E

NETWORK ANALYZER NETWCRK 4

AF
QUTPUT

TERMINATION
TERMINATION

N{f} to SMA{m}
8502A
TRANSMISSION/ ADAPTER

REFLECTION f T ; o}

Connect directly
TEST SET i to A1)

e

&

N{f) 10 SMA(H)
ADAPTER
e 850ZA
TERMINATION Connect directly to W3 TRANSMISSION/

TERMINATION REFLECTION
TEST SET

*See Step Attenuator and Directional Bridge Removal Procedure
(See Paragraph 62)

+ L/ Figure 26. 8502A Transmission/Reflection Test Set Troubleshoot




Elg. A6
ymaaf&

TEST SETUP B TEST SETUPC

NETWORK ANALYZER NETWORK ANALYZER

aF s
ouTRUT

GUTPUT

TERMINATION

Nif) to SMA(f}
ADAPTER

Conneet directly

N{f) to SMA(m) I ows
ADAPTER il

Cannect direcily
to A1JG *

B50ZA TRANSMISSI0N/

"RANSMISSION/ REFLECTION
JEFLECTION TERMINATION TEST SET
EST SET

TEST SETUP E TEST SETUP F

NETWORK ANALYZER NETWORK ANALZYER

RF
ouTrgT

TERMINATION

N{t} to SMA(m)

ADAPTER , 8502A
: TRANSMISSION/

REFLECTION

Cannect directly
to A4 TESY SET

8502A

TRANSMISSION/ Connect directly to A!JS:G

AEFLECTION

TEST SET N{f) to SMA(m)
ADAPTER

n/Reflection Test Set Troubleshooting Procedure (1 of 2)




Feig . doa
o 3
EQUIPMENT:
Network Analyzer
Type N Female to SMA Male Adapter

Type N Female to SMA Female Adapter
Type N Male Short

509 Type N Male Termination (3 required)

INITIAL SETUP

NOTE: Unless otherwise specified, terminate all
unused ports on the 8502A.

{onnect equipment as in Test Setup A. Connect
8802A TEST port to 8505A port A,

SOURCE/CONVERTER:

QUTPUT LEVEL dBm e

QUTPUT LEVEL VERNIER Adjust for
—10 dBm at RF port

INPUT LEVEL MAX

FREQUENCY CONTROL:

RANGEMHz . ................ 0.5 -1300

TRIGGER
MARKERS SWITCH

SIGNAL PROCESSOR:
CHANNEL 1 INPUT
CHANNEL t MODE
CHANNEL 18CALE/DIV
CHANNEL 2 MODE
ELECTRICAL INPUT MODE

Set 8502A RF INPUT ATTENUATION dB control
to @,

Set reference line on 85054 to center graticule,

Clear 8505A Reference Offset,

HP 8505A

Cablewave Systems No. 718
Cablewave Systems No. 721

HP 11512A
HP 909A, Option 012

CHECK TEST
PORT OUTPUT

The 8205A CRT trace should Ee —24 d8m £2 dB.

YES

CHECK RF INPUT
ATTENUATION

Step through RF INPUT dB ATTENUATION Posi-
tions and note a 10 dB decrease in powaer at each step.

YES
CHECK INCIDENT

PORT OUTPUT

Disconnect 8505A port A cable from B502A TEST
part, and connect it tn 8502A INCIDENT port, The
8505A CRT trace should be —29 dBm 2 dB.

YES

CHECK REFLECTED
PQRT OUTPUT

Attach short to 8502A TEST port, Disconnect B505A
port A cable from INCIDENT port and connect it to
8502A REFLECTEDR port. The 8505A CAT trace
should he =29 dBm £2 dB.

L

YES
CHECK BIAS
INPUT PORT

Check continuity between center conductor of 8502A
BIAS INPUT port and center conducter of 8502A
TEST port <C 8 phms. Also, check hetween center
conductor of B502A BIAS INPUT port and ground
for leakage ™ 1 Megohm with TEST port open.

YES
CHECK FREQUENCY

RESPONSE

The instrument should meet the frequency response
specifications in Table 1.




Connect equipment a5 shawn in Test Setup B. The
8605A CRT trace should be =16 dBm =2 dB.

Connect eQuipment as shown in Test Setup D. Th
8506A CRT trace should ba —11 dBm %1 dB,

YES

Y

lves

Trouble is in Al.

Connect equipment as shown in Test Setup C. The
8E0SA CRT trace should be —16 dBm 22 dB.

Trouble is in AZ, cable W4, or cable W5,

lvss

Trouble iz in Al.

dB ATTENUATION Posi-
zrease in power at each stap.

Trouble is in AZ.

YES

A cable from 8502A TEST
502A INCIDENT port, The
ne —29 dBm 22 dB.

" Connect equipment as shown in Test Setwp E. The
8506A CRT trace should be —29 dBm £2 dB.

Troubie is in Al

YES

lves

25T port. Disconnect 8505A
ENT port and connect it to
ri. The 8505A CRT trace

Trouble is in cable W2 or connector J4.

YES

7 center conductor of BR02A
znter conductor of 8502A
Alsn, check hetween canter
AS INPUT port and ground
hm with TEST port open.

Connect equipment as shown in Test Setup F. T
BE05A CRT trace should he —29 dBm 2 dB.

lvﬁs

Trouhle is in cable W1 or connector J3.

Trouhle iz in A1 ar connector J2.

fraet the freguency respanse
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Zetup B. The Connect equipment as shown in Test Setup D. The .
Trouble is in Cable W3 or Connector J8.
12 dB. 8505A CRT trace should he —11 dBm 1 dB. nLa

lves

Trouble is in Al.

I*'fztém E The Teouble 13 in AZ, cable W4, or cable WS,

st Setup E. The ‘ Trouhta is in Al.
+7 dB.

nector J4.

Connect equipment as shown in Test Setup F. The "
' Al.
8505A CRT trace should be —29 dBm 42 dB. Trouble s in

lves

Troabte is in cshle W1 or connector J3.

Figure 26. Model 85024 Transmission/Reflection Test Set Troubleshooting Procedure (2 of 2)
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A2 Step Attenuator (08558-50003}

RE INPUT
U-—-
ATTENUATION O\. 7048

A1 50-Ohm Bridge/Spiitter {5086-7228)

POWER
T SPLNTER ™

50Q
6dB

!‘- 1 COMPENSATING 12 dB
Ry S ¢ 508 — ELECTRICAL = ~ COMPENSATING
§ 4B LENGTH PAD

Fam. Y

BRIDGE

""--"'I

INCIDENT
TO INPUT R_,

INTERNAL TERMIN
500

il
5 REFLEC-

PRIMARY,

500

Figure 27. Model 8502A Transmission/Reflection Test Set Equivalent




A2 Step Attenustor (08558-60003)

ATTENUATION

RF INPUT O 0-7048

premmmrss BRIDGE e,

INTERNAL TERMINATION !
500

SPLITTER
)|

50
500 0
648 : 500

REFLEG-

TED FROM
COMPENSATING 12d8 PRIMARY,

501 — ELECTRICAL — ~ COMPENSATING —
b8 LENGTH PAD

P )

500

2y

r.f;(’.‘h!}h‘.’.l\.’T«l

l__T o INP“l:fZ'-H 7

re 27. Model 85024 Transmission/Reflection Test Set Equivalent Circuit




Model 8502A

BOTTOM INTERNAL VIEW

W5 AZ)2 Anj2

RFINPUT  AllJs INCIDENT REFLECTED
J5 TO INPUT R TO INPUT A

J4

J3

BIAS INPUT
J2

Figure 28. Model 8502A Transmission/Reflection Test Set Major Assemblies Locations




