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REVISIONS

LTR DESCRIPTION DATE APPROVIED

A CALIBRATION/SERVICE PROCEDURE (CSP) CONTAINS DETAIL NECESSARY FOR EXPERIENCED
CALIBRATION TECHNICIANS TO PERFORM A CALIBRATION PROCESS. IT ASSUMES FAMILIARITY
WITH THE MEASUREMENT STANDARDS, SUPPORT EQUIPMENT, TEST INSTRUMENT (T1), GENERAL
METROLOGY TECHNIQUES, TERMINOLOGY & DEFINITIONS, AND CURRENT LABORATORY POLICY.

THE PERFORMANCE SPECIFICATIONS LISTED IN SECTION 1 ARE NOT NECESSARILY THE
MANUFACTURERS PUBLISHED SPECIFICATIONS. PERFORMANCE SPECIFICATIONS ARE BASED ON
THE USER'S REQUIREMENTS, TI CAPABILITIES, AND THE CAPABILITIES OF THE MEASUREMENT
STANDARDS.

| I
{ NORMAL CALIBRATION ENVIRONMENT UNLESS OTHERWISE DEFINED IN SECTION 1:
{ TEMPERATURE 25 +4°C RELATIVE HUMIDITY 45 +40% NOT
TI ENVIRONMENT RANGE OPERATION REQUIREMENTS: TEMP:__ 0 °CTO_ 50°C, RH_SPECIFIED
OPERATION REQUIREMENTS ARE THOSE ENVIRONMENTAL CONDITIONS REQUIRING CONTROL
OR SPECIAL REQUIREMENTS WHICH MUST BE MET TO OBTAIN PERFORMANCE WITHIN THE
SPECIFICATION LIMITS CONTAINED IN SECTION 1 OF THE CSP.
TI WARM-UP PERIOD REQUIREMENTS: 1 HR. 0 MIN.
i SEE SHEET 1-1 FOR REVISION STATUS.
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INTRODUCTION
THIS PROCEDURE DESCRIBES THE CALIBRATION OF THE HEWLETT-PACKARD 8505A NETWORK ANALYZER

AND THE HEWLETT-PACKARD 8501A STORAGE NORMALIZER. THE B8505A OPERATES OVER A FREQUENCY
RANGE OF 500 kHz TO 1.3 GHz. THE 8505A IS A COMPLETE RESPONSE SYSTEM WHICH MEASURES
COMPLEX IMPEDANCE, TRANSFER FUNCTIONS, AND GROUP DELAY OF COAXIAL COMPONENTS AND
SEMICONDUCTORS. THE 8501A WHEN USED WITH THE 8505A PROVIDES DIGITAL STORAGE, CRT
ANNOTATION OF MAJOR CONTROL SETTINGS, NORMALIZATION OF SIGNALS, DIGITAL AVERAGING OF
SIGNALS AND MAGNIFICATION OF THE DISPLAY.

THE PROCEDURE DOCUMENTED HEREIN WAS EXTRACTED FROM THE HEWLETT-PACKARD OPERATING AND
SERVICE MANUALS FOR THE 8505A AND THE 8501A. THE PROCEDURE HAS BEEN MODIFIED AS
REQUIRED TO REFLECT CURRENT COLLINS EQUIPMENT SPECIFICATION REQUIREMENTS, CALIBRATION
AVAILABILITY AND MEASUREMENT PRACTICES.

INDEX
8505A Page
TEST INSTRUMENT SPECIFICATIONS . . . . . . . .. 3
EQUIPMENT REQUIREMENTS . . . . . . . + « « « . . 6
CALIBRATION PROCESS (PERFORMANCE CHECK) . . . . 10
CHECKLIST DATA SHEET . . » . « v v v v ¢ v v & « 47
8501A
EQUIPMENT REQUIREMENTS . . . . . . . . . . . .. 51
INITIAL EQUIPMENT SET UP . . . . . . . . « . . . 53
PERFORMANCE TEST (FUNCTIONAL TEST ONLY) . .. . 56
NOTE
THE 8501A ONLY REQUIRES A FUNCTIONAL TEST WITH THE
8505A WITH WHICH IT IS USED. FOR CALIBRATION PUR-
POSES IT IS CONSIDERED PART OF THE 8505A AND ASSIGNED
A ZERO CALIBRATION INTERVAL.
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Modc! 8505A

General Information

Table Al-1. 8505A Network Analyzer Performance Specifications (1 of 3)

SOURCE
FREQUENCY CHARACTERISTICS -

Frequency Range: 500 kHz to 1.3 GHz in three
ranges; SO0 kiiz to 13 Milz, 500 kHz to 130
MHz and 500 kHz to 1.3 GHaz.

Swept Frequency Accuracy: £1% of range for
lincar sweep.

CW Frequency Accuracy: 2 counts 2time-base
sccuracy.

Frequency Stability: better than £0.01% of reading
$£0.01% of frequency range over 10 minutes
after warm up.

FREQUENCY COUNTER CHARACTERISTICS
Frequency counter measurements are made at any
one of five continuously variable marker positions
without interrupting the swept RF signal.

Accuracy:
Counter: %2 counts *time-base accuracy.

Marker Frequency: $0.002% of scan width
fcounter accuracy.

Time Base Accuracy: £S5 ppm £1ppm/°C t3

ppm/90 days
OUTPUT CHARACTERISTICS -
Power:
Range: +10 dBm to —72 dBm.
Accuracy:

Attenuator: 1.5 dB over 70 dB range,
Vornier: £] dB

Levelling: 0.5 dB from 500 kHzto0 1.3
GHz.

Impedance: 5082; 216 dB return loss at —~10 dBm
output level (<1.38 SWR). (Not Checked)

Spectrat Purity*
Residual FM:

Frequency
Rangs {(MHz) | 0.5t0 13| 0.5t0 130] 0.5 to 1300

Residual FM -
«20.2 N2

(Hz rms) <220 Wz <2.4 kK2
Measurement | <20 Hz- | <20 Hz- <20 Hz-
Bandwidth 3 kHz 3 kHz 15 kHz

-

Harmonics: >25 dB below main signal at +10
dBm output level. Typically >40 dB below
main signal at — 12 dB setting of vernier.

$Sub-harmonics and Spurious Signals: Below
~50 dBm at +10 dBm output icvel.

RECEIVER

FREQUENCY RANGE
$00 kHz to 1.3 GHaz.

INPUT CHARACTERISTICS
Input Channels: Threc channels (R, A, and B) with
100 dB dynamic range.

Maximum Input Level (Sefectable): —10 dBm or
-~30 dBm input level.

Noise (10 kHz BW): —~110 dBm from 10 to 1300
MHz; ~100 dBm from 2 to 10 MHz; -95 dBm
from 0.5 to 2 MHz, Typically, —~120 dBm using
the —30 dBm input level position and | kHz BW,

Impedance: 50£2: 220 dB return loss (<1.22 SWR),
Typically >26 dB return loss (<1.11 SWR).
{Checked from 5 MHz to 1300 MHz)

MAGNITUDE CHARACTERISTICS

Frequency Response:

Absofute (A, B, R): £1.5 dB.
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Ratio (A/R, B/R): 20.3 dB from 0.5 MHz to
1.3 GHz.
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Frequensy (Vi)
Dynamic Accuracy: :

2£0.0] dB/dB from -20 to -40 dBm.
20.2dB from —10 to -50 dBm.
£0.5 dB from -50 to -70 dBm.

2 1.0dB from -70 to ~90 dBm,
+£2.0dB from —90 to ~100 dBm.
£4.0dB from -100 to —110 dBm.
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General Information
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Modcel 8505A

Table Al-1. 8505A Network Analyzer Performance Specifications (2 of 3)

Crosstalk Error Limits: (>>100 JB isolation between
inputs.)

148}

e £

(Y I 1%
- ™) 30 ~70 % pY T
Wesurement Channel input Level m 48m

Reference Offset:
Range: £199.9 dB.
Accuracy: £0.03 dB +0.003 dB/dB of offset

.01

Resolution:
Marker Measurement: 0.01 dB over any <10
dB range. 0.1 dB for 210 dB range.

CRT Display: 0.1 dB to 20 dB/division in 1,
2, § sequence.

PHASE CHARACTERISTICS

F.raquency Response: +3° from 500 kHz to
750 MHz. 5 from 750 MHzto 1.3 GHz.

RN S

MR -

bbeoit

Range: $180°.

o I l

Crosstalk: Scc amplitude crosstalk specifications.

Reference Offset:
Range: 1700 dcgrecs.

Accuracy: $0.37 £0.5% of offset.

Resotution:
Marker Measurement: 0.1° over <100° range
and 1° for >100° range.

CRY 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: t1 as from 500 kHz to 1.3 GHz
Delay Accuracy®: £3% of reading £ 3 units.
{Units = | 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.) (Checked at 700 MHz only)

Range, Resolution and Aperture?

- -20 ~$0 - -L -8

. e nI®Ia. ° Frequency
Accuracy: gg:.;g:::: i%t;’l ;_I‘())r .180° Range (MH2) 0.5t 13 | 0.5t0 130/ 0.5 to 1300
Dynamic Accuracy (in 10 kilz Bandwidth): Range 0to80us}Oto8us |0Oto800ns
£0.02°/dB from —20 to 40 dBm.
$£0.5° from -10 to -$0 dBm. Resolution
£ 1° from - 50 to 70 dBm. CRT: 100 ns 10ns Ins
23° from —-70 10 90 dBm. Marker: 100 ns 10 ns 1ns
] Marker over
- d_ fimited Range: i0ns Ins 0.1ns
(<1 us) (<100 ns} (< 10ns)
Aperture? 7 kHz 20kHz | 200kHz

Reference Offset:
Range: £1999 units.

Accuracy: $0.3 units £0.3% of offset,

- e
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Modcl 8O5USA General Information

Table Al-1. 8505A Network Analyzer Performance Specifications (3 of 3)

ELECTRICAL LENGTH/REF. PLANE EXTEN- Accuracy: £3'7 of reading $17% of range.
SION CHARACTERISTICS
Calibrated Elcctrical Length: Resolution: 10°
Range and Resolution:?
Frequency Vernier Range: Continuously variable over >10°
Range (MH2) 0.5t 13| 0.5 to 130} 0.5 to 1300 range.
x1} %199 m 199 m| *199cm .
Range Accuracy: 13% of reading 10" /scan.
x10! zi100m 10m tim
x1 10 cm lem 0.l cm
Resolution Phase Compensation Linearity: < £0.2% of
x10 Im 10cm lcm phase slope inserted.
Dimensions: 426 mm wide, 279 mm high, 553 mm
1 %3 Units may be calibrated out. decp (16'3/4 in. x 11 in. x 21’3/‘ in-).
1 Typical measurement Aperture using linear FM .
modulation technique, Weight:
¥ Vemier provides continuous adjustment of Net, 36 kg (86 Ib)

electrical length. Shipping, 48 kg (106 1b)

Table Al-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 (MH2) 0.5t0 13 0.5 to 130} 0.5 to 1300 dB below

carrier 70 8s 100
Start/Stop 10 kHz 100 kHz 1 MHz

Frequency offset
oW 10 kHz 100 kHz 1 MHz from carrier 1 kHz 10 kHz 150 kHz
2AF 1 kHz 10 k}z 100 kHz
ow 100 Hz 1kHz 4 10kHz SOURCE

General Characteristics:
Frequency Counter Rasolution: (Least Significant $Sweep Modes: Linear Full, Log Full, Start/Stop 1,

digit) Start/Stop 2, Altcrnate, CW £AF, and CW.
Frequency Sweep Times: 10 ms to 100 seconds in decade ranges’
Range (Mi2) 0.5t 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., singlc scan or exter-
100 ms nal sync. up to 50 kHz rate with 32 Vpp and >1
Sweep Time 1 kHz 10kHz | 100 kHz : b trigger signal.
>1 second
Sweep Time 100 Hz 1 xHz 10 kHz RF Output Connector: Type N Female.
) 597-0724-500
T % - * - . » > & ® ¥ -] : - .'f % - §H££T '5 - L3 L3 L ] ¥ * L} -



General Information

Modcl 8505A

Table Al1-2. Supplemental Characteristics (2 of 2)

RECEIVER

Input Damage Level: +20 dBm or 350 Vdc.

Full Scale Polar Magnitude Range: | 10 0.01 in a }l,
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.
] 4km 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: <1 2.0°
(excluding dynamic accuracy).

Typical Maximum Offset between 10 kHz and
1 kHz BW Position: <t §°
{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: Selectablc IF bandwidths of
10 kHz and | kHz. A video filter position is also
provided.

CRY Background lfumination: Mlumination contral
provided for CRT photography.

CRTY Overlays: Smith Charts (3.16, 1, 0.5, 0.2,0.1
full scale), Log Charts (10 MHz, 100 M1z 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 10375A is required to convert
the standard 197A camera to fit the 8505A
display.

Auxilisry 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
k{2 source impedance.

Pen Lift: DC coupled, 200 m.A 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.)

A142. TEST SETS AND ACCESSORIES
AVAILABLE

Al43.  Test sets and accessories available for
use with the 8505A are listed with their specifi-
cations in Table Al-3.

‘Al-4S.

A1-44. RECOMMENDED TEST EQUIPMENT
Equipmer.. recommended for testing and
troubleshooting the 8505A Network Analyzer is
listed in Table Al-4. Other equipment may be
substituted for the equipment listcd, providing it
meets or excceds the critical specifications indi-
cated in the table.

! 597-0724-500
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General Information

Table Al-4. Recommended Test Equipment (1 of 3)

Model 8505A

Instrument Recommended Critical Specifications Use*
Model
Electronic Counter EIP 545 Freq Range: 400 kHz to 5.52 GHz PAT
Accuracy: ¢l count
Sensitivity: -5 dBm
Power Meter and HP 435A/8482A/ Freq Range: 500 kHz to 1300 MHz PAT
Sensor ?3,84‘“ ‘"8 R Power Range: +20 to —60 dBm
tn s BB/ Accuracy: £0.5 dB at 1300 MHz
Spectrum Analyzer HP 8568A Freq Range: 500 kHz to 5.5 GHz PAT
Impedance: 50 chms
Dynamic-Range: 60 dB
Frequency identification capability
Residual PM: <5 Hz
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 1804 A 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 § digits
Function HP 3312A - | Output: +1V p-p square wave, 10 kHz and 100 kHz A
Generator Adjustable DC offset.
Spootrum-hnelycer | ~HP-8566A*— Froqeitampe=rotaeemt: +
~Rosidual-FM<3-He-pesietopenk
AM-FM Signal HP 8640A/B* Frequency: § — S00 MHz P
Generator Residual FM: <$ Hz
Modulation HP 8901A Frequency Range: 7 MHz to 1.3 GHz P
Analyzer ' Frequency Modulation Accuracy:
£5% of reading :1 digit,
20 Hz to 20 kHz rates
Residual FM:
<5 Hz PK to 13 MHz
<20 Hz PK to 1300 MHz

*If a Modcl HP 8568A Spectrum Analyzer is not available to make §

vsed using an B640A/B, S210A, etc.

pectral Purity tests, an alternate procedure may be

597-0724-500
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- & o~ e s -'J “ @& & 2 & & & & o & & o o o e & =&

General Information

Table Al-4. Rccommended Test Equipment (2 of 3)

1]

'
!

Recommended .. g e -
Model Instrument Critical Specifications Use
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 <+0.2 dB
Freq Range: 5 Mz to 1300 MH2 .
VYSWR Bridge Wiltron 60G50 Directivity: 40 d8 PT
Input lopedance: 50 o
Matched Type N HP 11851A $0-ohm double-shielded coaxial cables 61 cm {24 inches) PAT
Coaxial Cables long, phase matched to 2° at 1300 MHz
(3 required)
50-Ohm Termina- 6R 900-W50 or Freq Range: 500 kHz to 1.3 GHz P,A
tion (3 required) HP 908A Impedance: 50 ohms
Connector: Type N, male
SWR: < 1.4
10 dB Attenuator WEC 1A-10 Attenuation: 10 dB 0.5 dB PT
SWR:<1.3
20 dB Atten WEC 1A-20 Attenuation:
LR n: 20 d8 10.5 dB
(2 required) SWR: <1.3
50-Ohm Feed- Tektronix tor:
thiough 011 0049.01 Connector: BNC P
Termination '
6R to N Male 6R 9000NP P
AMdapter
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 WP 355D Attenuation: 0 to 120 dB in 10 dB steps P
Step Attenuator b
Connectors: BNC
AC Probe HP 1121A No substitution A
Coaxial Step WEC 60S/60A Attenuation: 0 to 60 dB in 10 dB increments P, A
Attenuator SWR: 1.5 '
Connectors: Type N, male
* Accuracy of provided data:
2{0.02 @8 ¢ 0.01 ¢B/10 d8 step) at 30 MHz
; 597-0724-500 .
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General Information

Tahle Al-4. Recommended Test Equipment (3 of 3)

Model 8505A

Recommended

Instrument Model ~ Critical Specifications Use*®

8505 Delay Line Collins Oelay: 105 ns nominal P
. Constructed Data ]
5970721~ 565 provided within 1 ns

30-Pin (Dual 15- HP 08505-60041 AT
Pin) Extender
Board (2 required)
36-Pin (Dual 18-Pin) | 1P 08505-60042 AT
Extender Board
(3 required)
$0-Pin (Dual 25-Pin) { 1P 08505-60108 AT
Extender Board
Type N Right HP 1250-0176
Angle Adapter -
Type N Male-to- HP 12500778 Impedance: 50 ohm
Male Adapter
Type N Female- HP 12500777 Impedance: SO ohm [ 4
to-Female '
Adapter
Service Interconnect | HP 08505-60202 T
Cable 61 cm
(24 inches)
Signature Analyzer HP S004A No Substitute - T
Logic Pulser HP S46A No Substitute T
Logic Probe HP S45A No Substitute T
16-Fin IC Clip-oa HP 1400-0734 Any IC Qlip T
Connector
(6 required) .

® P =Performance Test;

A = Adjustment;

T = Troubleshooting

. SHEET 9
L ]
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Model 8505A

Performance Tests

CHAPTER A
MODEL 8505A NETWORK ANALYZER

SECTION IV
PERFORMANCE TEST

A4-1. INTRODUCTION

Ad4-2. The procedures in this section test the electri-
cal performance of the instrument using the specifica-
tions of Table Al-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-
Jeshoot to the printed circuit or assembly that has the
trouble. :

A4-4. EQUIPMENT REQUIRED

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
frepairs or adjustments.

PERFORMANCE TESTS

A4-8. FREQUENCY RANGE AND ACCURACY TEST

NOTE
Allow one hour warm-up time be

Tests or Adjustments.

SPECIFICATIONS:

fore making the Performance

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®’

*Tine-base Accuracy = s ppm 1 ppm/C =3 ppm/90 days.

* [ ] ¢ @ * . L & - [ ] - L ] =
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Pesformance Tests

v

PERFORMANCE TESTS

Modcl 8505A

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

The 8505A built-in frequency counter calibration is checked against a known good clectronic counter by
monitoring thc CW RF sirnal. 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 QUTPUT signal being read on the built-in counter. The START/STOP
sweep signal freque ey is measured using an external counter to monitor the frequencies with both START and
STOP frequencies the same.

P506A NETWORK ANALYZER . ELECTRONIC COUNTER

e
ATTERUATOR

—f 1

Figure A4-1. Freguency Accufacy Test Setup

.

EQUIPMENT:
. Electronic Counter ..........covivivnvnnnnn.. cerenssnas ceeeanes mm EIP 545
10dB Attenuator ........oveiviennnnnninninnnnnnn.. . HP-8484B-Option-0i0 WEC 1A-10
PROCEDURE: '
COUNTER ACCURACY

b. Conncct equipment as shown in Figurec A4-1 and sct external counter resolution to 100 Hz.

Set 8505A controls us follows:

On Al Source/Converter

OUTPUT LEVELJBm .................. treesrsenrana cetecseanns w10
OUTPUT LEVEL VERNIER............. cevenens tevessans ceveernanaas .0
On A2 Frequency Control:
RANGEMHz............. Ceeanas teerassssassans cevasennes .. 5 — 1300
MODE ............. T S .. LIN EXPAND
-WIDTH.......... vesenns tesenees seecreaneseestennnss therrsesensens cw
SCAN TIME SEC ......... Srerenans T X T T PR U |1 e |
VERNIER SCAN TIME .....cvviiivnerninnnnnnnnennnnss +eves.. Clockwise
TRIGGER .......... Chesrenss T Y 142 1 ¢
MARKERS .......civiiiiinnnnensens ceesienas R

]
¢ B ¢ 6 & & % & B 8 B & £ . F % & @
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Modcl 8505A Performance Tests

PERFORMANCE TESTS

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

¢.  Set CW FREQUENCY contro! and VERNIER control for 10.000 Mz indication on extcrnal 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 to0 0.
f. Set +AF FREQUENCY to 000.0, and set + AF FREQUENCY VERNIER to0 0.

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

FREQUENCY CALIBRATE (.5 — 1300 MH2)
LOCK TAB (RF QUTPUT FREQUENCY ADJUSTMENT) FLASTIC WINDOW LOCK TAB

* ‘.‘-
& . N
. (‘. 4
» 60 1' q
. Co 4
. 3
L ) J
-
&
) L MOVE LOCK TABS TO LEFT ABOUT 1/2 INCH
» UNTIL THEY UNLATCH WINDOW.
- . X REMOVE WINDOW B8Y PULLING OUT ON
. . LOCK TAB. .
&
@ Figure A4-2. Frequency Control Front-Panel Window Removal
.. v * |
. .
. 597-0724-500
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Performance Tosts Modcl 850SA

PERFORMANCE TESTS

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

h.

Adjust FREQUENCY CALIBRATE (.5— 1300 MH7) screwdriver adjustment in the middle of exposed
subpanel so the FREQ COUNTER MHz reads 10.00 Milz plus or minus 2 counts of least significant
digit (LSD).

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 —.1. 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
S- 130 . . 130;0 MHz 136.6 MHz £ 1.3 MHz
S-13 13.00 MHz 13.00 MHz £ 0.13 MHz
S- 1300 0700. MHz 700 MHz £ 13 MHz
S5- 130 ' 070.0 MHz 70.00 MHz £ 1.3 MHz
S-13 07.00 MH:z 7.00 MHz £ 0.13 MHz
.5~ 1300 ' 0010. MHz 10.0 MHz +13, —9 MHz
S5-130 | 001.0 mlz 1.00 MHz +1.3,—0.9 MHz
S-13 01.00 MHz_ 1.00 MHz £ 0.13 MHz

597-0724-500
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Modcl 8505A

PERFORMANCE TESTS

Performance Tosts

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).
4
8505A NETWORK ANALYZER : ‘ ELECTRONIC COUNTER ,.
i
_——_— g
oot YT )
N aem ® A
na :
ATTENUATOR R
- “
|
Figure A4-3. Frequency Stability Test Setup ¢
EQUIPMENT: .
Electronic Counter ........ciuiiuiuiiieenitiensnernssassacansans HP=53404 EIP 545 ¢
JOAB AUENUALOT .....covvnenvnenninnneneencnennnnns HPR-$491B-Option-040- WEC JA-10
PROCEDURE: ‘.
.
a.  Set 8505A controls as follows: .
On A1l Source/Converter: "%
OUTPUTLEVELABmM ........ciivivennannnnss B L o
On A2 Frequency Control: . e .
RANGE MHZ ---------------- sssecsasn eeveen sesveceevessas 'cvco -s— 13 ]
MODE ............cc00nveeen cesecsersssssensssvassssssss LIN EXPAND :
wlDTH ................................. L L 2N B B RE B B RS B BE RN BY B BN IR B BN NN NN AR N Cw ‘ N
CW FREQUENCY MHz and VERNIER........ tresrrsrssssssssssssss 10.000 .
b. Coancct equipment as shown in Figure A4-3. . .
. &
€. Allow one hour warmup for the 8505A temperatuire to stabilize. If the instrument has been operating more
than one hour, wait three minutes for frequency to stabilize, then proceed with the test. ¢
L
d.  Record frequency indicated by external electronic counter. Allow 10 minutes of opcration then record R
electronic counter indication again. The second reading should be within =2.3 kHz of the first reading. ;
_ .
597-0724-500 .
N SHEET 14 . ;
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Performance Tests Modc! 8505A

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: = ! 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.

rowen
$506A NETWORK ANALYZER NETER
°
O,
rowen
SENSOR
o}
Figure A4-4. Ouwuput Leveling Test Setup
EQUIPMENT:
Power Meter ........ e, HP 435A
POWer SeNSOr ... . iiiiiiiiiiriiierriennaianannnn eeesencacses HP 8482A
PROCEDURES:
a. Set BSO5A controls as follows:
On Al Source/Converter: ) )
OUTPUT LLVEL dBm ...... Cecersrarenes ssesssncesssessessenscss 0dBmM
OUTPUT LEVEL Vernier .....ccvvvevveenanns cevenae ceeesesene vee..0dB
On A2 Frequency Control: .
RANGEMHz ......... setetsesnesnsanssacsssscnsansassss.0.9—1300
MODE.............. cerveseseaas essesscenssssensanssssss LINFULL
WIDTH............. et eeteesascanaanea cereesnessss . START/STOP ]
SCANTIMESEC .......... I MANUAL
b. Connect equipment as shown in Figur.e Ad4,
997-0724-500
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Model 8505A Performance Tests

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 fow end frequencies with a counter to be sure frequency is within the 0.5 to
1300 MHz band.

¢. Whilc watching the power mcter, turn the MANUAL swecp control from fully counterclockwise to
clockwisc 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 Al Source/Converter, set OUTPUT LEVEL dBm to +10 dBm and VERNIER to O.
On A2 Frequency Control, set:

MODE. ... ittt ettt it ie s eaaaans LIN EXPAND
WIDTH .. i ittt e tie ittt et cw
CWEFREQUENCY. ...ttt ittt it it enincneerannanansas 30.0 MHz

The power meter should indicate +10 dBm ¢1 dB t toler~nce 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.

SS05A RETWORK ANALYZER

20 dB Remove 20 dB Attenuator
arvenvator ' Attenuator as necessary for checking
the full 70 d8 range.

MmCTeYYPEN
ADAPTERS

©  Figure A4-5. Power Output Range Test Setup

597-0724- 500
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Performance Tests Modcl 8505A

PERFORMANCE TESTS

A4-11. POWER OUTPUT RANGE TEST (Cont’d)

C

EQUIPMENT: :
0 — 60 dB Step Attcnuator (calibrated at 30 MHz). ....... HP355D-0pt=H89 WEC 60A/60S
Type-N female to BNC male adapter (2 required). ............ HP 1250-0077
20 dB Coaxial Attenuator . WEC 1A-20 ;
PROCEDURES: ;

a8. Set 8505A controls as follows:

On Al Source/Converter: :
OUTPUT LEVELABM . ....iiihiiiiiinenneranecncnnns e enas +10dBm

OUTPUT LEVEL VERNIER .. ... it iiiieinetrernnrenronanen 0dB
INPUT LEVELABM MAX . ... . ittt iiiiiereeenvenrnnnnena —10 dBm
On A2 Frequency Control:
RANGEMHz ... .. ittt e i rrirerennnannnran 05—130
MODE. ... .. it it iereietnenernseaesnonnanns LIN EXPAND
WIDTH . . i i it itttneeennnnencnonanronansnsand CW:AF
SCAN TIME SEC . . ittt iitentnnernenensnanennsannns 0.1 - .01
CWFREQUENCY MHz . ... . ittt iiiiiiiiinnnenaencnnnss 30.0 MHz
2AF FREQUENCY ... ittt ittt ereensacnnsnnnnan 00.00 MHz
MARKERS .. .. . ittt rreiinennenns v eeeenen enaeaa 1
Markersl ...............coiaalL, e rereesieteeens .. Center of CRT
On A3 Signal Processor:
Channel 1:
INPUT . . i i ittt iieeeeenensecanosnsssosanenecnnsans R
MODE. .. it it iiietianeeeeeansacsncsnsonneannsseniens MAG
SCALE DIV, ...ttt iiiiiiierierieraennneonenonnnsaanens } dB/DIV
Channet 2:
MODE. ... ittt iiiiteeteneeiresnssesasessccasssosnnonens OFF
CRT Display:
BW (Bandwidth) .............. crreas cesessescensvenn ceessaas 10 kH:z
VIDEO FILTER ........ e creseneans testcensecnannenes ++..0n (in)

b. Connect equipment as shown in Figure A4-5. Set external step attenuator to 60 dB.

¢.  On Signal Processor CRT Display, press REF LINE POSN and adjust CH | up-down control to place
the trace on the center line; press REF LINE POSN pushbutton again for normal operation.

d. Press Channel | DISPLAY MKR, then ZRO to place CRT trace on the center gra(iculc line.

¢. Step the OUTPUT LEVEL dBm switch to each 10 dB stcp between +10 dBm and —40 dBm and step
the external step attenuator as listcd 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 attcnua-
tor at each step.

f. Note deviation from center line at -40 dBm. Remove 20 dB attenuator. Set step
attenuator to 30 dB. Reset output level of network analyzer so that trace is at

position noted at -40 dBm. The output level vernier and the REF OFFSET pushbuttons

may have to be used to reset the trace to the level noted at -40 dBm. Continue
with step e. at -50 and -60 dBm. '

§97-0724-500
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Model 8505A Performance Tusts

PERFORMANCE TESTS

A4-11. POWER OUTPUT RANGE TEST (Cont'd)

OUTPUT LEVEL dBm EXTERNAL STEP
SETTING ATTENUATOR SETTING
+10dBm -86dB- 60 dB
0dBm #6dB 50 dB
~10dBm -66dB 40 dB
~20 dBm -56dB- 30 dB
—380 dBm ~46dB 20 dB
—40 dBm -86dB- 20 dB Remove} 20 dB Atten. :
—50 dBm 20dB Reset ptten. to 30 dB.
—60 dBm 10dB )

Note: External step attenuator settings are the total of the 1 dB and 10 dB steps.

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 offsct by +190°dB. The resultant position
of the trace is read on the marker.

SSO5A NETWORK ANALYZER

[
H

4G

i
3 o

o
)
L J
'
[ ]
o
(o}
¢
[
el o]
(715

MATCHED
COAXIAL CABLES —

POWER SPLITTER

Figure A4-6. Marker Accuracy Test Setup

EQUIPMENT: :
Three-Way Power Splitter . ..ooouinevenerennnennenensernnnn. HP 11850A
Matched Cable Kit. .... creeas tererssscrtrneens coessesess.. HP11851A

597-0724-500 _
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Performance Tests ) Model 8505A

PERFORMANCE TESTS

A4-12, MAGNITUDE REFERENCE OFFSET AND MARKER ACCURACY TEST (Cont'd)

PROCEDURE:

RECTANGULAR MARKER ZERO

2. Connect cquipment as shown in Figure A4-6.

b. On 8505A, set the controls as follows: -
On Al Source/Converter:

OUTPUT LEVEL dBM . ...ttt ittt iieietrneenerennenovannns —10 dBm
OUTPUT LEVELVERNIER . ... . iiitiiiiiniiiiiierianneesnnnnans 0dB
INPUT LEVELABm MAX . ... i ittt iiiinrannnnneennens —10dBm
On A2 Frequency Control:
RANGEMHz ................... G eeeeecaiissecetenneeeanns 0.5-130
MODE. . . i it it it it ieetneneennnnanns LIN EXPAND
WIDTH .. i i i it it ettt treneetnenenans ‘CW £AF
CW EFREQUENCY. . ittt it ie ittt ettt tenenennsen 30.0 MHz
FAF FREQUENCY ... ittt it et i ee vetteenananannns 00.0
MARKERS . . i i i it it i et et 1

Marker 1 ... ... . it iiriiierennnrnaenns eenens Marker at Center Screen

On A3 Signal Processor:

Channel 1:
13 2 A/R
MODE................ seeesecnaieaaaa. eeea e e reeteeneas MAG
SCALE DIV L\ttt it ieeteesetnesesssosasanansnnns 0.1 dB/D‘IV
Channel 2:
MODE. ... i iiiiiiiiintresneronscsancnan S ereneencranearsanan OFF
Electrical Length:
MODE. .....cc.iiiiiriireronns Y ¢ ] &
CRT Display Section: .
BANDWIDTH(BW) ....c.ivieienenennnnanns cerens veesssesress.JOKkHZ
VIDEO FILTER ......... ctesrestensanenn T S On (in)

Press REF LINE POSN, adjust CH! 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 ¢ 0.0 dB.
POLAR MARKER ZERO

d.  Set Channel 1 MODE switch to POLAR MAG. Sct §CALE/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.

- : 597-0724-500
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Modcl 8505A . Performunce Tests

PERFORMANCE TESTS

A4-12. MAGNITUDE REFERENCE OFFSET AND MARKER ACCURACY TEST (Cont'd)

€.  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
8. Set B505A controls as follows:

Channel 1:
3 S A/R
MODE. ... ...ttt ittt ineenrnnns ero e et et bteeerennas MAG
SCALE DIV ittt i it e e e, 20 dB/DIV
Channel 2:
MODE. .. i ittt it ittt i et et OFF

h. On Channel 1, press DISPLAY MKR, then ZRO pushbuttons to place the trace on the center line of
CRT. . )

. 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 | DISPLAY MKR and the digital readout should be —190.0 g!B 9.6 dB.
k. Press Channel 1 DISPLAY ZRO pushbutton to place the CRT trace on the center line.

. 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 | 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 noisc floor s 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 port. is compated with the —95 dBm,
-—:00 dBm, or —110 dBm reference line to verify that the noise floor is below —95 dBm, —100 dBm, or
—110dBm.

597-0724-500 ___
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Performance Tests Modcl 8505A

PERFORMANCE TESTS

A4-13. RECEIVER NOISE FLOOR (Cont’'d)

B605A NETWORK ANALYZER

on
TERMINATIONS

Figure A4-7. Noise Floor Test Setup

EQUIPMENT:
5§50 Ohm Termination (3required). . ... ................ HPE98%A-OntionH2
GRI0OOW50 or HP 908A
PROCEDURE:
a. Connect equipment as shown in Figure A4-7.
b. Set 8505A Controls as follows:
On A1 Source/Converter:
OUTPUT LEVELABM . ... . it iiiiiiiereeriecnaecncannannas —60 dBm
OUTPUT LEVELVERNIER .........cccvevnn.n e tretreseraeaaas 0dB
INPUT LEVELABmM MAX ... i iiiiie it i iecienrnnannanes —30 dBm
On A2 Frequency Control: '
RANGEMHzZ ... .. it iiiiiiiitsieneinneeneccnaasneansnansnes 05—13
MODE. ... ....coiiiiiiiieneacncnns Cheertteeaneteeenen LIN EXPAND
WIDTH ... .. . i it ieteareronsaasassnccansannsane START/STOP |
START FREQUENCY .. ... ittt itntersesncrencrssnnnans 00.50 MHz,
STOPFREQUENCY . ......ciciniteenoscnnasoocanes veeses..02.00 MHz
MARKERS ... ... iiiiiiiiiiennnes U 1,
Marker 1 ... ... iiiiiiiinnccnns seeesennas .............CenterofCRT
SCANTIMESEC ................ R o 10 —
SCANTIME Vernier..........cccvvvenn. cercirarassenns Fully Clockwise
TRIGGER........c.vuv.. Creesersessesrrsesacsasnseraenenonn AUTO
On A3 Signal Processor:
Channel 1:
INPUT........... tesesesssessesnescsaantenaaannsnn ferieseaesaan R
MODE.......... theatecstssesacrssctssaasssnsesnsssncsscesss MAG
SCALE/DIV ............ cetcesicattsetctiittiasacssseass.10dB/DIV
Channel 2:
MODE ....... Q"l.........I..I.‘Il.'.l'.'.'.l.'........I‘.I.I'OFF
59/7-0724-500
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Mode!? 8505A . Performance Tests

PERFORMANCE TESTS

A4-13. RECEIVER NOISE FLOOR (Cont'd)

CRT Display: -~
BANDWIDTH KHzZ . ... ittt it ittt eee i aenennns 10 kHz
VIDEO FILTER .. ittt ittt it eiteessnnnnannnns .On (in)

NOISE FLOOR FROM 0.5 to 2 MHz

C.

e.

f.

| 8

On Signal Processor Display, press REF LINE POSN pushbutton, then adjust CH 1 up-down control to
place the CRT reference trace on the center graticule line. Press REF LINE POSN pushbutton again

for normal operation.

At Channcl 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 MHz

o -

Set START frequéncy to 02.00 MHz and STOP frequency to 10.00 MHz. At Channel I, 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.

L. Set Channel I 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 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
® ~310 dBm.
* L Set Channel I 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.
* A4-14, CROSSTALK ISOLATION
- .
. SPECIFICATION:
* Crosstalk Error Limits: >100 dB isolation between inputs.

$97-0724-500 RN

t
waccsoosaw@-~¢.¥“¢‘¢5HEETwzzaooov;cQ

R

-

- > b e 3 - > &

- @

36&“.“.8‘8“§t

%

*® 8 & & a o



Performance Tests Modc] 8505A

PERFORMANCE TESTS

A4-14. CROSSTALK ISOLATION (Cont’'d)

DESCRIPTION:

A signal of —10 dBm is applicd 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'"' shouid 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.

O505A NETWORK ANALYZER

Figure A4-8. Crosstalk Isolation Test Setup

EQUIPMENT:
50 Ohm Termination (2 required)........ccoccueeun.. . « HE-808AOption012-
’ GR 900W50 or HP 908A
PROCEDURE:

NOTE

It Is possible to verify the 100 dB crosstalk specificatibns 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 LEVELdBm .......... esavessresessscnessssnvensccss =10dBm
OUTPUT LEVEL VERNIER ........ ceereenns Ceeeecseneannaanann ....0dB
INPUT LEVELdBm MAX ............ teesstrssressisssossanss..=10dBm

On A2 Frequency Control:
RANGEMHZ . ..oovevvininenininnnnnn.s e renreeeraeeeeaas 0.5 — 1300
MODE.......c.ivivennes teeeens svsaecresane ceeecrans +.+++. LINEXPAND
WIDTH.............vts. citeeserseccstassassessasssss . START/STOP 2
START FREQUENCY .......... Chettecssereeanannnnns cesser.. 0010 MHz
STOPFREQUENCY .. ..ciiieirneresensennanes reerens seesensns 1300 MH:z
MARKERS .. i iiitiieeersnesoneonaenssosnsencsossosssssennones |
Marker ! ..........cvnne. Setecsnresseccensnsesssssassanssas .Midscreen
SCANTIMESEC ....... R e R
SCAN TIME VERNIER tecssseabessesssssrscssnsssassasssss Fully Clockwise
TRIGGER..... sesaseresssserssatescssstarsansasscsssnensonsass AUTO

= . ) $97-0724-000
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Model 8505A , . Performance Tests

PERFORMANCE TESTS

A4-14. CROSSTALK ISOLATION (Cont'd)

__h

On A3 Signal Processor:

Channc! |1: =
U A
MODE . e e, MAG
SCALE DIV ittt et ettt e e, 10 dB/DIV
Channel 2:
MODE. .. i i e e e e, OFF
CRT Display:
BANDWIDTHKHzZ .. ... ittt it eeiieenanenn, e tereaes 10 kHz
VIDEO FILTER . ..ottt ittt ete et e, OfT (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,
repcat 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 1GJ 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 $S0-ohm loads to port "P;”vand “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 | 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 iine.

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE

SPECIFICATION:
Absolute Magnitude Frequency Response: <:!.5 dB

Magniiudc Tracking Frequency Responsc: <:0.3 dB

Phase Frequency Response:<£3° from 0.5 to 750 MHz

<15° 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 dircctly to the three

individual ports. If the indication is slightly out of specifications, the RF OUTPUT is sent through a power
splittcr to onc 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.

597-0724-500
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Performance Tests Modc! 8505A

PERFORMANCE TESTS

©

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont’d)

The recciver 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.

CSO5A NETWORK ANALYZER

s [ e | rowEn
E 33233 a2l =3 WETER
[ 1] — —
svTPUT “e | i N o
4 J! =S = ] O o
Aial l;
t
L4
T POWER
'\.. - SENSOR
L —
POWER SPLITTER
$012 TERMINATION
Figure A4-9. Absolute Magnitude Frequenc> Response Test Setup .
EQUIPMENT: : ' O
Power Meter ... .. it iiiiiiiiiiteeenieenennanannnns PR HP 435A
Power Sensor. .. ... i i ettt HP 8482A
Three-way Power Splitter .. ....ovtiinnnnereernnnonnnnnns. HP 11850A
$0-Ohm Termination. ........... Cerecessienenns .« . HES0SAOption813-
GR 900WS0 *
PROCEDURE: A .
ABSOLUTE MAGNITUDE FREQUENCY RESPONSE «
8. On8505A, set the controls as follows: ' "
On Al Source/Converter: »
OUTPUT LEVELABm ...........ccuren.... e eenareianaas -10dB .
OUTPUT LEVEL VERNIER ......... crevas et raasenes seeesss. =10dB
INPUT LEVELdBm MAX ............. Createtseeenns trieaens eee.=10 ®
On A2 Frequency Control: : P
RANGEMHz ............c0vnutnn. Ceereriaaas vervesrens. 051300 -
MODE......... Ceeeseann tececeneneanesesssssssssnsasesss LINFULL
WIDTH.............. ceessascene teeresaneann teseeenn START/STOP } *
SCANTIMESEC ............... Cheseaecssaerraraenennsonana 1-0.1 v
SCANTIMEVERNIER ........cc0vvvnvneevnna. ... Fully Counterclockwise
NOTE €
It may be necessary to make slight adjustrnent at 0.50 MHz of Frequency Cali- -
brate pot behind FREQUENCY CONTROL front panel. (See paragraph A4.-8.) @
MARKERS ....... s eesereriateretcnenannss Cettetentececncenonanas 1
_ Marker 1 ...... T ++.. Midrange *
‘ : 597-0724-500 ___ *
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Modc] 3505A ’ Performance Tests

PERFORMANCE TESTS

A4.15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont’d)
On A3 Signal Processor:

Channel I:
INPUT . ittt ierernesesasnsosnsenetosnoososnennonssnsanans R
¥ (0 1. MAG
SCALE/DIV .. ittt e iitnvvsennns Cersiteseeiienans 0.5 dB/DIV
Channel 2:
MODE ... ... ittt it tetsneesosoeorssonassseessnessesnsnsasas OFF
CRT Display: .
REFLINEPOSN .......ccevvte eveantoveatans ". . .Center Graticule Line
BW e ittt N et eeeenenens et aneennn 10 kHz On (in)
VIDEO FILTER .. ittt iiiieieerenennresesnnstoeeennnnanns 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 -7ithin 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 Marker!to the pointon 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 ¢.

8- Subtract the Marker indication noted in step ¢ 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 |
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, and TRIGGER to AUTO. Set
MARKER switch to | position and Marker 1 control to approximatcly 640 MHz.

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

. 597-0724-500
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Performance Tests Modcl 8505A

PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont’d)

$505A NETWORK ANALYZER

.2
UTPUT
RjALS
MATCHED /'
COAXIAL

CABLES

4y POWER
SPLITTER

Figure A4-10. Ratio Frequency Response Test Setup

EQUIPMENT: ]
Three-way Power Splitter ... ................... Ctesseesesea HP 11850A
Matched Cable Kit. . .. .. ... i, 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.

Set Signal Processor Channel 1 INPUT switch to B/R. Press DISPLAY MKR then ZRO pushbuttons.
Repeat preceding step. : .

PHASE MEASUREMENT FREQUENCY RESPONSE

Set MODE to LIN EXPAND, WIDTH to START/STOP 1. Set START to 0000. MHz, STOP to 0750

s

MHz. Set Channel 1 INFUT to B/ R‘, MOsz t‘o\.PHASE, and SCALE/})IV to 2 degrees.

e d 1
Set WIDTH to START/STOP 2. Set START tp 750 MHz and STOP to 1300 MHz. Return the WIDTH
control to START/ STOP 1.

Set ELECTRICAL LENGTH INPUT to B and MODE to LENGTH X1. Press LENGTH pushbuttons to
make the overall CRT trace as horizontal as possible.

Press Channel | 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 differcnce in readingsis the power splitter
tracking error. Correct the original phase measurements by subtracting the power splitter tracking error.

Set WIDTH to START/STOP 2 and rcbeat step r for‘thc 750 to 1300 M1z range. The trace deviation
should be < 10 degrees (S divisions).

. Repeat steps o through s for A/R mcasurement except sct Channel 1 INPUT switch to A/R in step o

and set ELECTRICAL LENGTH INPUT switch to A in step q.

4 0.
*
ir/p'
-»

q.
*
R %
®
«
-
]
€ . 8,
L ]
-«
.
L
- L
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Modei 8505A Performance Tests

O PERFORMANCE TESTS

A4-15. MAGNITUDE, PHASE, AND GROUP DELAY FREQUENCY RESPONSE (Cont’d)
GROUP DELAY FREQUENCY RESPONSE

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

V. Press Electrical Length DISPLAY CLR Pushbutton. Press Channel | DISPLAY MKR, then ZRO push-
buttons to center CRT trace about center graticule line and zero digital rcadout. )

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 | 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 ! INPUT
switch to B/R in step u.

A4-16. MAGNITUDE DYNAMIC ACCURACY TEST

SPECIFICATION:
) Magnitude Dynamic Accuracy: =+0.01 dB/dB from -20 to —40 dBm
. : . <x0.2 dB from ~10 to —50 dBm
0 «+0.5 dB from ~50 to —70 dBm

<*1dB from -70 to =90 dBm
. . <2 dB from —90 t0o —100 dBm
<4 dB from —-100to —110 dBm

DESCRIPTION:

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.

O505A NETWORK ANALYZER

2! 83238 eog22 2
| e g— -

X —
‘ -
* 20 Insert 50 dB attenuation
. ATTORCRTOR % per Step d of procedure.
¥ -d
»
NC T0 TYPEN
L] ADAPTERS

Flgure Ad-11. Dynamic Range Test Setup

. : WEC 60A/60S
- EQUIPMENT: 0 ~ "60 dB Stcp Attenuator (calibrated at 30 MHzZ)........ HPI55D-Opt=H389
: 'Igpc—N_l‘cmalc to BNC malc Adapter (2 required) ............ HP 1250-0077
. - - 20 dB Attenuator (2-required), , .. :. .- . WEC 1A-20
. 10 dB Attenuator ....veviveenennannrensttsiints WEC 1A-10
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Performance Tests - Modcl 8505A

PERFORMANCE TESTS

A4-16. MAGNITUDE DYNAMIC ACCURACY TEST (Cont'd)

-

PROCEDURE:

On 8505A, set the controls as follows:

On Al Source/Converter:

OUTPUT LEVEL dBmM . ..ttt iiteiis et eeneeeannnesennnnnseanns 0
OUTPUT LEVEL VERNIER . ... .ttt tttetnennennnnnenennneens 0
INPUT LEVELABIM MAX .. ..ttt ittt eee e e, -10
On A2 Frequency Control:
RANGEMHz .............c00vun... et et eeseecenannanes 05-130
MODE. .. . . ittt i i it e e e LIN EXPAND
WIDTH .. i e et CWiAF
CW FREQUENCY . .. ittt eeinean, 300 MHz |
tAF FREQUENCY ...ttt ittt eeaeenennennnn, 00.0
On A3 Signal Processor:
Channel 1:
3 o R
MODE. ... e e e, MAG
SCALE/DIV L ittt ittt ettt an 0.2 dB/D1V
Channel 2:
MODE. ... i ittt e OFF
. Electrical Length: - )
MODE. .. it ittt et e e OFF
Display Section: ,
BANDWIDTHKHzZ .. ... iiiiiiiiieienienieennnennnnnnn 10 kHz On (in)
REFLINEPOSN ............... ..+ Reference Line to Center Graticule Line

VIDEOFILTER................. cestaae Geeesrseraartasananes On (in)
Connect equipment as shown in Figure A4-11. ‘

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 | 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 | SCALE/DIV to less sensitivity set-
tings if trace is off screen.) When step attenuator reaches 60 dB, note trace deviation
from center line on CRT. Insert attenuators as shown in Figure A4-11. Set

step attenuator to 10 dB. Adjust output level of network analyzer so that

trace is in same position as noted above. Continue checking as in Step C.

Repe:t step ¢ with attenuator connected to "A* fnput and Channel 1 INPUT switch
to n ll. .

Repsgt step ¢ with attenuator connected to “B* fnput and Channel 1 INPUT switch
to "B"., -

597-0724-500
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Model 8505A Performance Tests

PERFORMANCE TESTS

O

A4-16. MAGNITUDE DYNAMIC ACCURACY TEST (Cont'd)

OFFSET from REF LINE

External Attenuator Setting Channel 1 REF OFFSET {Plus attenuator tolerance)
10dB +20.0 $0.20dB
20 dB +10.0dB 0.1 dB
30dB 0 dB £0.00 dB
40 dB -10.0dB $0.1 dB
50dB -20.0dB 0.2 dB
Reskt Atten to 60dB 10 dB -30.0dB $0.4 dB
10.] Insert 50 dB
7048 20 dB -40.0dB 0.6 dB
8048 30 dB -50.0dB $0.8 dB
904B 40 dB - 60.0dB 1 dB
10048 50 d8 -70.0 dB 12 dB
. +10d4B 60 dB ~ =80.0dB .34 dB

Note: External step attenuator settings are the total of the 1 dB and 10 dB steps.

A4-17. PHASE DYNAMIC RANGE

SPECIFICATION:
* Phase Dynamic Accuracy (in 10 kHz Bandwidth):
* 20.02 degree/dB from —20 to —40 dBm

0.5 degree from —10 to —50 dBm
%1 degree from —50 to —~70 dBm

. . 23 degrees from —70 to ~90 dBm
i 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 ’ Modcl 8505A

PERFORMANCE TESTS

A4-17. PHASE DYNAMIC RANGE (Cont'd)

0605 NETWORK ANALYZER

[ 1] — - y‘ .
ol BN
weli G 1 B et
o-noeesTer "2 o\ .
ATTENUATOA
?: COAXIAL
CABLES
P
- POWER SPLITTER
_J

Figure Ad4-12. Phase Dynamic Range Test Setup

EQUIPMENT: o
RFECable Kit. . ..ottt iivereonennassnacancsosrnsanennns HP 11851A
3-Way Power Splitter. . . ... ciutiiiierenretnonsacrancannens HP 11850A
Step Attenuator,0 —110dB .....cciiiriiiveninnncereennens HP 8486k 355D
PROCEDURE:

a. On8505A, se{ contr;als as follows:

On Al Source/Converter:

OUTPUT LEVELABm .............. S hesseaarasmnsaceeaiossane +10dB
OUTPUT LEVELVERNIER ...t viiieetterenancccnsacsoanaaseassnnsd 0
INPUTLEVELABMMAX .....cvveetenrsnconsascassns sesesneanes -10
On A2 Frequency Control
RANGEMHzZ .....covvrveecnocanonnns cherseras teesresnans. 0.5—130
MODE.......oiveeneens cveenas Cecesescenscucensannnnn LIN EXPAND
WIDTH . . .....ciiiiiievenana cieees reeses evsenonseves ve...CW2AF
SCANTIMESEC ....iveeertaccnsanscenasace ceesecieceens J-.01
CWFREQUENCY. . iiiiiitianennns cessaneans teteesecrenens . 30 MHz
#AF FREQUENCY......... Ceeeaeeeeeeneteantaanacnas SN s X
MARKERS . ......cvieens eeans etassecessasaasereanatocorsacnnan 1
Marker 1 ............. cesseranaan tesessessesesss Center of CRT Screen
On A3 Signal Processor:
Channel 1: _
INPUT. i evtiinenes T A/R
MODE........iovieene P 1 1 81
SCALE/DIV ...... tedeeesansnsessersaessasasssnssasssssess 1 degree
. 597-0724-500
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Modc! 8505A Performance Tests

PERFORMANCE TESTS

A4-17. PHASE DYNAMIC RANGE (Cont'd)

Channcl 2:
MOD . ... ittt it ittt eieraneearonennsennonnsneennnnnnns OFF
Electrical Length:
MODE. ... ittt tttentenrensansaneas ceenan cereeaaes OFF
Display Section: : _ .
BANDWIDTHEKHzZ .. ...ttt iiiinitarnernnnsnsnnns 10 kHz On (in)
VIDEO FILTER .. ittt it ttetiiieeaaneonnensnansaenns On (in)
REF LINEPOSN .......... 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 SO dB position. (This applies —S0 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.

Q 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.

AA-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 offset multiples of 360 degrees and observed if it
returns to the reference line. :

597-0724-500
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Performance Tests

PERFORMANCE TESTS

Modcl 8505A

A4-18, PHASE REFERENCE OFFSET (Cont'd)

B505A RETWORK ANALYZER

L
wTryY - 07-

COAXIAL CABLES

) POWER SPLITTER

Figure A4-13. Phase Reference Offset Test Setup

EQUIPMENT:
3-Way Power Splitter. . ... ..iirtier ittt enennsnannnnnsa HP 11850A
Matched Type-NCoaxial Cables ............cciiiiiiiennnnnn. HP 11851A
PROCEDURE: |

8.  On 8505A, set controls as follows:

On A1l Source/Converter:

OUTPUT LEVELABM . .. . it iitiiteteetiennnconeonanansonnns -10
OUTPUT LEVEL VERNIER . ... it iiiitiiiiterrenncnaconoraanennad 0
INPUT LEVELABM MAX .. ... ittt iiereenncnsocannsesanran -10
On A2 Frequency Control: )
RANGEMHz .......... eeeeas teeeveen ceeoeeneanen eenena 05—130
MODE........cciiviinrennns ctenssesscerseanns ceevane LIN EXPAND
k7 10 7 I - 1 CW £AF
SCANTIMESEC ......ciiiiriennennnnss tectecsenearaencannns 1—.01
SCANTIMEVERNIER .......ccvtiirninneneannnnnees . . Fully Clockwise
TRIGGER. .. ... ittt iniiacnnens Cetesrescesasanntnraearenes AUTO
CW FREQUENCY........... teeesessanesses Ceecrenans ieeeas 60 MHz
$AF FREQUENCY ... vt ittieneesannens e cetrerratsenas 4.5 MHz
On A3 Signal Processor:
Channel 1:
INPUT........... Ceesteesccssanaseranns tressescana hasreseaan A/R
MODE............ Cresravseaes cesesssesssaesssssssssensss. PHASE
xALE/DlV '''''' S 5 40 0O PSP TUOEDEIDEN OO OSEPAS L LSO EEES l‘lDlv-
Channct 2: '
MODE........ I 0] 4 3
- 597-0724-500
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Modcl 8505A Performance Tests

PERFORMANCE TESTS

A4-18. PHASE REFERENCE OFFSET (Cont'd)
Electrical Length:

INPUT . i i ittt i it enteaaneconsaneennenensncncnnans A

0] D OFF
CRT Display:

BANDWIDTH KHzZ .. oottt ittt ittt in et ianennnnnnnss 10

REFLINEPOSN ............... ... Adjust Reference Line to center of CRT

VIDEO FILTER . .. ittt ittt en s eiiensnearonnasnsanes On (in)

b. Connect equipment as shown in Figure A4-13.

c. 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 CII 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
2360° <t 2.1°
$720° : <t 39°
+1080° <t 5.7°

+1440° <t 75°

A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST
SPECIFICATION:

Phase Accuracy: $0.01 degrees/degree for +170 degrees
$0.0) degrees/degreec +0.5 degrees for £+ 180 degrees.

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 inscrting two phase cycles and reading the result-

ant Electrical Length digital readout of 720 degrees.

597-0724-500
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Performarice Tests Modcl 8505A
PERFORMANCE TESTS
A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST
8505A NETWORK ANALYZER
Chor ) Jrowren
CASLES z
k" POWER SPLITTER
0
TERMINATION
Figure A4-14. Phase Accuracy Test Setup

EQUIPMENT: .
S0-0hm Termination. .. ...ttt innrneernnnnennnnn GR 900W50
Type-N Female to Type-N Female Adapter. . ................. HP 12500777
3-Way Power Splitter. . ..........cciveuun.. et sereaaneaees HP 11850A
RFCableKit............. st ae et terennasceneacnnstncenanas HP 11851A

PROCEDURE:

PHASE ACCURACY TEST

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

On Al Source/Converter:
OUTPUT LEVELdBm . .............. T o (1]
OUTPUT LEVELVERNIER ........ci0vvrnnnen crsaseneaas PR : ]
INPUT LEVELABmMAX ................ resessrectrone erseeneses =10
On A2 Frequency Control: _ .
RANGEM*’Z --------- Sepse st sgeeverrevesereernannoe 0.5—130
MODE.......... Secessasasenccscasasanessassssnsessss LINEXPAND
WIDTH ... it iiiitiirerinnnanans crscsane esennsascesss.. CW2AF
CWFREQUENCY. ......000nnn. cetasensesrsscnarsvecansseass 60 MHz
2AF FREQUENCY........... Ceaeenranna ceareee cherteeranans 4.5 MH:z
SCANTIME SEC ..... A e+ |
TRIGGER.........cv.u. Y L))o
MARKERS ............. Cresacennn cveeenes A |
M'rkerl ...... O.".l..Ill'.'-'.lhiitii..Ql.......ll...'..l.l'lmMHz
, 597-0728-500
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Modc<l 8505A : o Performance Tests

PERFORMANCE TESTS

A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

On A3 Signal Processor: ~
Channe! |:
INPUT . it ittt i ettt eesaeessasonssonsnseseasnssonnns A/R
MODE. ... ..ttt it iietenrerennnnnns e eetecancaar et PHASE
SCALE/DIV ... .....cvvvnnn.. s sestontocasansnssotennsennos 90°/DlV
Channe! 2:
MODE . | ittt iiiireeerenennoescenonnsonsnssossonnasanss OFF
CRT Display: ) .
BW (Bandwidth) .. ... ... ittt ittt ieineervorrenconanscannes 10 kHz
Video Filter. ... oo vttt ie sttt reesreennensnsonannes Off (out)

- Electrical Length Panel:
MODE. .. i i ettt e it e e, OFF

b. Connect equipment as shown in Figure A4-14 with two 24-inch matched cables connected in series
between Port "'A'" and the 3-way power splitter.

¢. 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.

] | ﬂ )
7 ! 7 ,
: %A 1 | b A L 4
I S XA ! ) A
Lp \ ‘ S NP
| | ANa \
; Z A
| ISR Y i ’ Lo BT
ll L, i H 1
Figure A4-15. CRT Trace of Phase Tran:fm‘on 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 +tAF FREQUENCY to make the hysteresis loop six divisions wide
and centered on the vertical center line of CRT. (Sce 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 Channcl 1 DISPLAY MKR. Center tracc 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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Performance Tests Model 8505A

PERFORMANCE TESTS

A4-19. PHASE ACCURACY AND ELECTRICAL LENGTH TEST (Cont'd)

Center tracc dot on the vertical center line at point ''B'' on Figure A4-16 trace. The Channel | marker
rcadout should bc —180 degrees +2 degrees.

ELECTRICAL LENGTH LINE STRETCHER TEST

h. Remove extra 24-inch cable and adapter and reconnect Port A" to the threc-way power splitter
through onc of the matched cables. .

i.  On Frequency Control, set:

RANGEMHzZ ... it i ittt e inenennnnnnns 0.5 — 1300 MHz
MODE. ... . i ittt treeraneneeaneenesnsennnenn LIN EXPAND
WIDTH . i it it it ecsnneeennconacnosnsronaannnn CW :AF
tAF FREQUENCY .. i ittt i ettt ieanrsanannnas 0 MHz
CW FREQUENCY (read on FREQCOUNTER MHz panel) ......... 1000 MHz
SCAN TIME SEC . . ittt it ttereeeesennensassonas 1-.
SCANTIMEVERNIER . ... ... iiiiiei i iiciennnnnnnns Fully Clockwise
On Signal Processor, set:
Channel |:
INPUT . L i ittt tteereecaneasosansesnotannasanssnns A/
MODE . ... i it ittt traertteateanea e POLAR MAG
SCALE/DIV L i ittt it iitaeieetnnanssananes POLAR FULLY
CRT Display: :
BW (Bandwidth) . ... ... .. iiiiireirenrenrenensrnanenan 10 kHz On (in)
VIDEO FILTER . ... ittt iiitiiinvesnceseanonsasaennnnns Off (out)
j-  ALELECTRICAL LENGTH Panel, set: . ,
INPUT ... ittt ieeeineatencaceasacosscssocanaroasvnanas A
MODELENGTH.........cc0evnuens e eteesantrseserennaaat e X10
VERNIER A. ... i i iiiiitrtentannnnsnans 0 (fully counterclockwise)
DISPLAY CLR ... .. it iitiieiesnerancnassessscnnasns 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.

L. Press ELECTRICAL LENGTH pushbuttons to add +30 cm length. The trace dot should move around
the outside circle back to 0 degrecs £10 degrees.

m. Set ELECTRICAL LENGTH MODE switch to LENGTH X! position. Press ELECTRICAL LENGTH
pushbuttons to read +15 cm. The trace dot should be at 180 degrees £5 degrees. The same indication
appearing on the CRT should appcar on the Channel 1 digital readout.:

LINEAR PHASE RANGE

n. Set Channel 1 MODE to PHASE and SCALE/DI\/I 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.

. §97-0724-500
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Modcl 8505A _ Performance Tests

PERFORMANCE TESTS

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. (Scc Figure
A4-17, Photo A.)

+1800° (PHOTO A) —~1800° (PHOTO B)
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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 morc negative than —173
(equal to or more negative than —1730 degrees). . .

LINEAR PHASE ACCURACY ‘ -

s

On ELECTRICAL LENGTH pancl, set MODE switch to PHASE X10 dem;:s/SCAN, set VERNIER
A 10 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 RE\F. then REF OFFSET pushbuttons to place
—180 degrees of offsct in Channel 1. . o

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
2720 degrees £20 degrees of electrical length.

v 597-0724-500
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Performance Tests Modecl §505A

PERFORMANCE TESTS

A4-20. GROUP DELAY ACCURACY TEST

SPECIFICATIONS:

Group Delay Accuracy: €23% 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:

The group delay accuracy

is checked using a standard delay 1} i
grou deray readic! g y line to obtain a direct

OSPSA NETWORK ANALYZER

MATCHED COAXIAL
CABLES

|~ TYPE-N FEMALE-TO-FEMALE ADAPTER

POWER SPLITTER .

n
FYPE-S-MALEFO-BUS-FEMALEABARYER
Delay Line
’ Figure A4-18. Test Setup to Measure Group Delay of Test Cable
EQUIPMENT:
3-Way Power Splitter. . ... ... iiiiriirernenonnsnnonnsnsnns HP 11850A
Matched Type-N CoaxialCables ............c0viirinnrnennn. HP 11851A
Delay lineTestCable................. _ imiler)- Collins
ired). . ... ... 0000 . eooo . HPE250-0780 597-0721-565
Type-N female to Type-N female Adapter ...... seseans ceeeses HP 12500777
PROCEDURE:

xial cable greater than 50 feet in length is used as a standard in the group delay test. Group delayof the
test cabled asured with the 8505A in phase mode as follows:

(1) Connect the "Test in A channel between the matched cable and the power splitter as

shown in Figure A4-18.

(2) Set 8505A controls as follows:
On Al Source/Converter:

OUTPUT LEVEL-dBm ........ S
OUTPyTLEVELVCmin ------ ®EI PRI NONIBIENTIIEITECEOIENRPOEIIEDPREOTN TS
/lNPUTLEVELdBmMAX ........ tereriiaeitereirranseasrrenes
. : $97-0724-500
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Performance Tests Model 8505A

PERFORMANCE TESTS

A4-20. GROUP DELAY ACCURACY TEST fCont'd)

b.

c.

Connect equipment as shown in Figure A4-18 with both matched cables connected to power splitter
and Meest-eebte-with adapters not connected in circuit.

"Delay Line"
On BS0SA, set controls as follows:

On Al Source/Converter:

OUTPUT LEVELABM ........ccvnvvvnnnnnnns eeerees R e -10
OUTPUT LEVEL VERNIER ... .c. i itiiiiiieiiierannenranennnansneanss 0
INPUT LEVELABmMm MAX .. .. i iiiiiiiiiiiiiiieinaennennnnns -10
On A2 Frequency Control:
RANGEMHz . ... it iii it e e reeenn, 0.5 — 1300
MODE ... . . . ittt ierettaennennnrrneenaranas LIN #85E£ EXPAND
WIDTH L. it i ettt e SEARTISFORA (W
SCANTIME SEC ... .. iiitiiiiiiennenrreaanaeeannnennns 1—.1
SCANTIME VERNIER . ... .. iiiiiiiiinrninnninnnnnnnns Fully clockwise
MARKERS ... ittt et et et i e i 1
Marker I .. i i i i i i i it et ittt Midrange
TRIGGER. ... i i it e ettt eeeenarannans AUT
Frequency....... teecenas Ceessesentieaacecnasnsnsanns .. ZOO MHz

On A3 Signal Processor:

Channel 1
181 <1 S AR
MODE ... ittt itreteersesnonsanasoncsnnnns revean Cererene DLY
e SCALE DIV L.ttt i ettt ierettsiesetnaanannnens DELAY 1 ns*
Channel 2 '
{0 N OFF
Electrical Length .
INPUT Lttt irisecrnncesnnns tetsecesrererensesennnoe veese A
MODE ........ciiiiiiivverrnncnnnnns veeennas treeeeereesenas reeeen OFF

Press Channel 1 DISPLAY REF pushbutton, then CLR pushbutton until REL light goes out (if it was lit).
Then press MKR pushbution. 1 ,

“Delay Lige*
d. Connect '%&Hﬂ between adapters in the A channcl. The channel 1 digital readout should indi-

cate the group delay of the “Delay Line" :(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.

59/7-0724-500
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checking the

- Model 8505A
b
PERFORMANCE TESTS
3 A4.21. INPUT IMPEDANCE TEST
w
e‘\;. SPECIFICATION:
"3. Input Impedance: SO Ohms
5 Return Loss: »20 dB (<1.22 SWR)

wn

g DESCRIPTIGH:

% . )

- A VSWR Bridge is used with the 8505A by initially taking a CRT reference with
the bridge test port open, then connecting to port under test and
difference in dB from the reference.

8505A Network Analyzer
RF RA B
0 0Q9Q
‘\,‘ .
! Make direct connection to
+ test port
f l ;
P : .
1
. VSWR B Adapter
. Bridge :(}3 .
Test Port

: ﬁ 10 dB Attenuator

L3

. Figure A4-19 Input Impedance Test Setup

1Y

+ EQUIPMENT: .

. Matched Cable Kit. . . . . . .. ... ... ... .HP 11851A

VSWRBridge. . . . . ... .. ...+ .... Wiltron 60G50
¢ GR to N Male Adapter . . ... .. .. . General Radio %00QNP

. IOdBAttenuator.......-..........HECIA-IO

&

L 4

[ g

COLLINS GROU

ROCKWELL INTERNATIONAL CORPORATION
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Performance Tests . Modcl 8505A

EXPAND

[ $¥]
.y
l‘ﬁ
i PERFORMANCE TESTS
[ )
VS A4-21. INPUT IMPEDANCE TEST (Cont’d)
[} .. .
&S] PROCEDURE: :
o
| 2. OnB8505A, set controls as follows:
© On Al Source/Converter:
OUTPUT LEVEL dBM . ... . it iiiiittirenenraensnoneennnnns ~=}0
OUTPUT LEVEL VERNIER . ... ittt it iininenrnonnennns e 0
INPUT LEVEL dBm MAX (.. ittt itiierienrnrnrnennnnnns -10
. On A2 Frequency Control: .
RANGE MHzZ ... . i iiiiiiiiiininenrneencsocnseaenonas . 0.5-1300
“ MODE. ... ittt it te it inennnnensonenonnansnnnas LIN $is=f_
WIDTH .. i ittt tereenessensnnnnncnsnans START/STOP 1
SCANTIMESEC .. ......iiviiirnennnns frer ittt rtetearaenann 1-0.1
* SCANTIMEVERNIER ......ooviiinnnnri, Ceeteennenaes Clockwise
- MARKERS . .. i i e e 1
) Markerl..............._...._...., ......................... Midscreen
Start.......... ceeesenenas Seeserervenenasanees tiedvnoenss! 5 Mz
Stop....... teresiniatentennans R ER T PRI ......!!?Oo'ﬂyz
’ On A3 Signal Processor: ‘
. Channel 1 :
. INPUT....... ettt ettt ettt et e reean.. R
MODE. ... e MAG
_-' SCALE/DIV ... e e e . S?IB
t Channel 2:
- MODE...........ccccevvuunn... Creesrctveaeeas teethtarenaenns OFF
. CRT Display:
BW (Bandwidth) . ......vuvenennnnnnnnnnrnnnnnnn, ebteecnesaes 10kH
. VIDEOFILTER ...ttt i ii i off (out§
“l b, connect equipment as shown in Hgdre M-19. o | _
. 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. Connect the TEST port directly to the 8505A "A" port (no coaxial cable between).
*
o ROCKWELL INTERNATIONAL CORPORATION
COLLINS GROUPS
hd DALLAS.TEX 75207 NEWPORT BEACH.CALIF 92663 CEOAR RAPIDS.IA 52406
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Modcl 8505A Performance Tests

PERFORMANCE TESTS

f.

$74-5225-081 (Rev 10-77)

A port: Set Channel | INPUT switch to A.

P A L VRIS K< I X5 SO e P o I T RPOpI-SY U SUR B3 S

A4-21. INPUT IMPEDANCE TEST (Cont’d)

- e ae

Press Channel | DISPLAY REF pushbutton. Press Channel | REF OFFSET pushbuttons to obtain — 2 0dB at
digital display.

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).

Disconnect Test Set TEST port from **A"’ port and connect to *‘B"’ port Repeat step g above.

Remove grease pencil marks from CRT display. Disconncct Test Set TEST port from *‘B*’ port .
: - Disconnect RF OUT  port of Tesi Set from 8505A *‘R"" port and connect it to

Press Channel 1 DISPLAY MKR then ZRO pushbutton to center the trace on the CRT. Driw a grease pencil
mark over the tracc on the CRT display.

Connect test port of VSWR bridg_e to 8505A "R'f port.

Press Channel | DISPLAY REF pushbutton. Press Channel | REF OFFSET pushbuttons to obtain—2 0dB at
digital display.

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).

COLLINS GROUPS

ROCKWELL INTERNATIONAL CORPORATION

DALLAS.TEX 75207 NEWPORY BEACH.CALIF 92663 CEODAR RAPIDS.IA 32406
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PERFORMANCE TESTS

Modcl 8505A

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 ouiput level

Residual FM:

<20.2 Hz rms on 0.5 - 13 MHz range in 3 kHz Bandwidth

<220 Hz rms on 0.5 - 130 MHz range in 3 kHz Bandwidth
<2.4 kHz rms on 0.5 - 1300 MHz range in 15 kHz Bandwidth

HARMONICS:

DESCRIPTION:

The CW RF output signal as well as harmonics and spurious signals are observed on the spectrum analyzer.

SS8SA NETWORK ANALYZER

s8m osome sey
v S8l pease sue

¥ 48 ATTENUATOR
-

SPECTRUM ANALYZER

Figure A4-23. Harmonics and Spurious Signal Test Setup

EQUIPMENT:
Spectrum Analyzer ........ eerererenanns ... HP 0553B/85552/8552BH4T 8568A
10 dB Attenuator ......... ceeeaes Cheetesensecnnnanns HE-8484A-0ption010 WEC 1A-10
PROCEDURE:
a.  Set 8505A controls as follows:
On Al Source/Converter B
OUTPUTLEVELdBm '..'....l.l'.'........0'.."...‘.'.......".‘ +lo
OUTPUTLEVELVERNIER lllll C.‘l.'........-...'.....'Il..l..‘.....o
L §97-0724-500 _
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Mod~1 8505A Performance Tests

PERFORMANCE TESTS

A4-23. SPECTRAL PURITY TEST (Cont'd)

On A2 Frequency Control: ) '
RANGEMHz........ciiiiiiiiiiiiiiieiiiiiineniinsnnnsnas .5 — 1300

MODE .. ittt iitiieranaetaserarnantensratatenas LIN FULL
TRIGGER ... it i e i ttriereacrtasirsratsanons AUTO
SCANTIME SEC ... .iiiiiiiiiiiieiitniiiaiiiitnacsasnssnnns MANUAL

_ b. Conncctequipment as shown 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 signa! decreases in amplitude
by 10 dB, then return the attenuator to the original position. Iif 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 leve! will either
change by greater or less than 10 dB or may not change at all.

" RESIDUAL FM

DESCRIPTION:

The residual FM of the network analyzer 1s checked in the C‘el node with a
modulation analyzer.

8505 Network Analyzer Modulation Analyzer

"

® & & » D & & * o

o
O
10 dB Attenuator
Figure A4-24
ROCKWELL INTERNATIONAL CORPORATION
COLLINS GROUPS
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PERFORMANCE TESTS
t% A4-23. SPECTRAL PURITY TEST (Cont'd)
Sl EQuIPMENT: .
[=} .
U
5 Modulation Analyzer . . . . .. .. ........ HP 890IA
' Attenuator --------- ¢ & o s e 8 5 6 e w s e wEC lA-lo
PROCEDURE : .
‘a. Set controls as follows: +
. 8505A )
LY OUTPUT LEVEL d&n ------- * & e s 2 e s s e e s s @ +10 M
RANGE MHZ ooooo ® & & & 2 4 s e s @ o. ® o o ¢ v -5 - 13 Iy
€ MODE .. ...... b e e e . c e s e e « “LIN EXPAND
- HIDTq -------------------- 2 e » s e Cw
SCANTIMESEC . . . . .. .. e e e e e e e e . 100 - 10 .
¢ CWFREQ . . . . .. ... ... e e e e e e e e 7.00 MHz j
- SCAN TIME SEC VERNIER . . . . . . . . + + « « Fully Clockwise ";
. TRIGGER . . . . v v v 4 v v .. . S e e e e e e e e e AUTO s
8901A . *
. MEASUREMENT . . . . . . ... ... .. e e e e e .+ FM 3
LP FILTER lllllll L] - L] . L] L] L ] L] » . . * - ?kH§ "‘
’ DETECTOR ...... » . L] . L] L L L4 * . * L] L] AVG ms ?
—» HPFILTER . . . ..o oot vt ALOFF -
. ¢
. b. Connect network analyzer Rf output to modulation analyzer input thru the 10 dB .
. attenuator, : .
. €. The modulation analyzer should read less than 20.2 Hz rms. _ ..
¢
¢ d. Set network analyzer to .5 - 130 MHz range. The modulation analyzer should “
. read <220 Hz. .
e. .
*] e. Set the network analyzer to the .5 - 1300 MHz range. .
. f. Set the modulation analyzer LP filter to 15 kHz. Leave all other settings *
as in previous steps. The modulation analyzer should read <2.4 kHz. .
L .
< [ ]
L B ®
- ’ .
- *
L J
L
- ROCKWELL INTERNATIONAL CORPORATION .
COLLINS GROUPS .
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Performance Tests

Table A4-2. Performance Test Records (1 of 4)

»

Modc] 8505A

HEWLETT-PACKARD Test Performed By:
Mode! 8505A Network Analyzer
Serial Number: Date:
Para. . .. Measured -
No. Description Lower Limit Value Upper Limit
A48 Frequency Range & Accuracy Test
§ START and STOP Frequency: :
1300. MHz 1287 MHz 1813. MH:z
130. MHz 128.7 MHz 131.3 MH:
13.0 MHz 12.87 MHz 18.13 MHz
0700. MHz 687 MHz 713 MHz
070.0 MHz 68.7 MHz 713 MH:z
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
As-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
¢. Power Leveling: variation across band . $0.5dB
4. Output Level Vernier: 0—12 dB range -3 dBm —1dBm
A-11 Power Output Range Test
6. Accuracy at all settings of OUTPUT LEVEL ——— $1.5dB
Control .
AL12 Magnitude Reference Offset and Markes
Accuracy Test
¢. Rectangular Marker Zero ~0.01 4B —_— - +0.01 dB
e. Polar Marker Zero — Magnitude -3 mm of —— +3 mm of
Outside Outside
: Clrcle Circle
L. Polar Marker Zero — Phase " =1 degree - +1 degree
} Otfset +190 dB & read marker —184 dB — —196 dB
n. Offset —190 dB & read marker +184 dB — 4196 dB
A413 | Receiver Noise Floor '
e. 0.5 to 2 MHz, “R" Port —85 dBm
€ 0.5 to 2 Mliz, "A" Port ] ~95 dBm
597-0724-500
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Table A4-2. Performance Test Records (20f4) -
';:? Description Lower Limit M;:::;'d Upper Limit v
&
A4-1] Receiver Noise Floor (cont’d) «
g 0.5 to 2 MHz, “B” Port — —85dBm
h. 2to 10 MHz, “B" Port _— —100 dBm *
L 2to0 10 MHz, “A” Port — —100 dBm %
}» 2to 10 Milz, “R” Port —100 dBm .
k. 10 to 1300 MHz, “R” Port ——— =110 dBm
1. 10 to 1300 MHz, “A” Port — =110dBm -
m. 10 to 1300 MHz, “B" Port —— —110dBm .
AV14 Crosstalk Isolation 5
d. Crosstalk between “R” and *A” Port 100 dB *
¢. Crosstalk between “R” and “B” Port 100 dB —_—
f. Crosstalk between “A” and “R" Port 100 dB ¢
8- Crosstalk between “A™ and “B” Port 100 dB — *
h. Crosstalk between “B” and “R” Port 100 dB —_—
L. Crosstalk between “B” and “A” Port 100 dB —_— ¥
A315|  Magnitude, Phase and Group Delay Frequency e
Response ,
¢e. Port “R” Frequency Response ~8dB *
h. Port “A” Frequency Response 3dB s
L Port “B" Frequency Response 3dB o
m. A/R Ratio Measurement Magnitude — 0.6 dB *
Frequency Response ) e
A B/R Ratio Measurement Magnitude 0.6dB °
° Frequency Response .
t. B/R Phase Measurement Frequency Response ' : € degrees &
0.5 to 750 MHz .
8. B/R Phase Measurement Frequency Response 10 degrees
. 750 to 1300 MHz *
t. A/R Phase Measurement Frequency Response € degrees
0.5 to 750 MHz
AJR Phase Measurement Frequency Response 10 degrees
- 750 to 1300 MHz -
W. A/R Group Delay Frequency Response ns
X. B/R Group Delay Frequency Response 2ns
AL16 | Magnitude Dynamic Accuracy Test ' -
¢ Input “R™ REF OFFSET: +20dB —0.2dB — +0.2dB
© +10dB -0.14dB — +0.14B
0 dB (Rel) 0dB —_— 0dB
-10dB -0.1dB —_— +0.1dB
—20 dB -0.2dB — +0.2dB
. —30dB -0.44dB — +0.4dB
~-40 dB —0.6 dB —— +0.6dB
-50 dB ~0.8dB — +0.8dB
-680 dB -~ 1dB —— + 1d8
. ~70dB - 2dB —— + 24B N
-80dB — 4dB - + 4dB o
$97-0724-500 - .
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Performance Tests Modcl 8505A
Table A4-2. Performance Test Records (3 of 4)
Para. - .. Measured -
No. Description Lower Limit Value Upper l.-nmt
AL-16 Magnitude Dynamic Accuracy Test (cont'd) ’
d. Input “A” REF OFFSET:
+20dB -0.2dB —— +0.2dB
+10dB —0.1dB —_— +0.1dB
' 0 dB (Reference) -0dB —— 0dB
-—10dB -0.1dB —— +0.1dB
-3204B —0.2dB —_— +0.2 dB
—80dB —0.4 4B — +0.4dB
—40dB ~0.6 dB _ +0.6 dB
-50 dB —0.8dB —— +0.8dB
-~60 dB - 1dB ——— 4+ 1dB
—70dB -~ 2dB — + 2dB
-80 dB - 4dB —_— + 4dB
e. Input “B” REF OFFSET:
+20 dB —0.2dB —_— +0.2 4B
+10dB —0.14B — +0.1dB
0 dB (Reference) 0 dB —— 0dB
~10dB ~—0.14dB —_— +0.1dB
' —20dB —0.24B —_— +0.24B
-30 dB ~-0.4 dB —_— +0.4 dB
-—40 dB -0.6 dB - +0.6 dB
—=50dB . —-0.8dB — +0.8dB
—60 dB - 1dB —_— + 1dB
—70dB - 2dB —_— + 24B
—80 dB ~ 4dB — + 4dB
M-17 Phase Dynamic Range
4. ~10 to —50 dBm Range, CRT trace =0.5 degree —— +0.5 degree
$olerance from reference line
¢. —80 to —70 dBm Range, CRT trace =1 degme — +1 dogree
tolerance from reference line ‘
L =70 to —80 dBm Range, CRT trace =3 degrees —_— +3 degrees
folerance from reference line
M13 Phase Reference Offset
4. Reference Offset, CRT trace tolerance
from reference line:
£ 360 degrees 2.1 degrees : +2.1 degrees
£ 720 degrees ~3.9 degrees — +3.9 degrees
21080 degrees =8.7 degrees — 5.7 degrees
21440 degrees =7.0 degrees — +7.5 degrees
o 597-0724-500 —_
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Performance Tests
Table A4-2. Performance Test Records (4 of 4)
Para. - . . Measured ..
No. Description Lower Limit Value Upper Limit
A4L-18 Phase Accuracy and Electrical Length Test
Phase Accuracy Test:
f. +180 degree transistion +182 degrees — +178 degrees
g —180 degree transition -1.82 degrees —_— —178 degrecs
Electrical Length (Line Stretcher) Test:
L 30 cm at 1000 MH2 +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 ~—3730degrees —_—
Linear Phase Accuracy:
w. Length in degrees added for two phase cycles +700 degrees +740 degrees
A&-20 | Group Delay Accuracy Test (From galibration [pata)
a. Group delay of Delay Line
8. Group delzy by direct measurement (1) 2)
(1) Lower Limit — same value as (a)
sbove —(1 ns +3% of reading)
{2) Upper Limit — same value as (a)
above +(1 ns +3% of reading)
AM-21 faput !mpedance Test _
. g Return Loss of Port “A™ 20dB —_——
kb Return Loss of Port “B” 20dB ———
m. Return Loss of Port “R" 20 dB
A-22-1—Soures-impedanse-Tost
e BWR-oERE-GUTRUTport —m Bl -WR—
AM-23 | Spectral Purity Test 4
e Harmonics below fundamental at +10 dBm — -15 dBm
Non-harmonic spurious signals with — ~50 dBm
fundamenta! at +10 dBm
m. Residual FM at 7. MHz —_— 20.2 Wz s
& Residual FM at 70 MHz ' 220 Mz res 1
700
w. Residual FM at 560-MHz - 2.4 Mz ras
x-Residust-RM-in-6W-mode-et-560-Miz —
597-0724-500
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8501A EQUIPMENT REQUIREMENTS

EQUIPHMENT REQUIREMENTS FOR FUNCTIONAL CHECK OF THE 8501A STORAGE NORMALIZER.

ITEM

MINIMUM USE SPECIFICATIONS

CALIBRATION EQUIPMENT

2.1 NETWORK ANALYZER

2.2 3-WAY POWER
SPLITTER

2.3 RF CABLE KIT
(3 REQUIRED)

2.4 LO PASS FILTER

COMPATIBLE WITH 8501A

IMPEDANCE: 50 OHM
FREQ. RANGE: 500 kHz T0 1.3 GHz

50 OHM COAX CABLE = 24 INCHES LONG

IMPEDANCE: 50 OHM
CUT-OFF FREQUENCY: = 380 MHz

HEWLETT-PACKARD 8505A
HEWLETT-PACKARD 11850A

HEWLETT-PACKARD 11851A

TELONIC INDUSTRIES
TLA380-4EF1

ROCKWELL INTERNATIONAL CORPORATION
COLLINS GROUPS

DALLAS,TEX 75207 NEWPORT BEACH.CALIF 92663 CEDAR RAPIDS.IA 82406

PREP

SIZE FSCM DWG NO.

CHK

e iy

REV

SCALE

0748225001 Rev ¥0-77)

b -

A | 13499 | s97-0724-500 N
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SECTION Il
OPERATION AND PROGRAMMING

3-1. INTRODUCTION

3-2. This section explains the functions of the
8501A Storage-Normalizer controls, indicators,
and connectors. Procedures in this section describe
how to adjust the 8501A to adapt it to a network
analyzer (Paragraph 3-19). Included in this section
are instructions to program the 8501 A with a desk-
top computer. If a functional test procedure is de-
sired, go to Section IV.

3-3. OPERATING FEATURES

34. The 8501A Storage-Normalizer adds several
significant operating capabilities to the 8505A Net-
work Analyzer and is fully programmable through
the standard HP-IB interface.

3-5. With the Normalizer and labeling connec-
tions made to the 8505A, and with the 8501A
STORAGE ON pushbutton pressed, the 8501A
controls the 8505A CRT display to provide the fol-
Jowing features: . ’

Digital Storage

Nommalization

Magnification

Averaging

8505A Operating Mode Labels

3-8. Digital Storage

3-7. With the 8501A INPUT ON switch pressed,
the 8501A accepts measurement data from the
8505A at a rate selected by the 8505A SCAN
TIME SEC sweep speed switch. This data is digi-
tized and stored in memory. Simultancously, the
8501 A extracts the digital data from memory, con-

. verts it to an analog signal, and sends it back to the

8505A CRT display as a flicker-free trace. This
produces a crisp continuous display of the meas-
urement trace regardicss of the 8505A scan time,
permitting easy adjustment of the device-under-
test.

3-8. Normalization

3-9. Normalization removes a reference response
characteristic from the response characteristic of
the dcvicc-under-test. Frequency response varia-
tions of thé 8505A and the components in the test

setup are removed from the cartesian display by
storing a reference trace (short, open, open/short,
or through), then subtracting the stored reference
trace from thc device-under-test frequency re-

sponse.

3-10. This is accomplished in the "Input-Memory"
mode. Pressing the 8501A MEMORY STORE
moves the displayed trace into reference memory.
Selecting INPUT-MEMORY (—~MEM) causes the
reference trace to be subtracted from the current
input measurement trace and the result is dis-
played on the 8505A CRT. This normalization
process removes the need to draw calibration
lines on the CRT.

3-11. Magnification

3-12. Selecting MAGNIFIER switch positions X2,
XS, or X10, you can increase the CRT display reso-
lution. In the X10 position, the resolution is
0.01 dB, 0.1 degree, and 0.1 nanosecond far the
cartesian display and up to 0.001 linear coefTi-
cient full scale for the polar display. When the
MAGNIFIER switch is set to other than X1, the
actual scale/division selected is:

8505A

/DIv * = Actual

SCALE/DIV

8501A
MAGNIFIER

The MAGNIFIER switch selects the magnification
for both display channels.

3-13. Averaging

3-14, Setting the AVERAGING switch to ON
causes the data for that channel to be averaged.
Averaging is accomplished by an exponential run-
ning average technique where each trace has 1/n
weight, where n is the selected AVERAGING FAC-
TOR. For cxample, if an averaging factor of 128 is
selccted, the new trace will have a weight of 1/128
to changc the last trace.

3-15. The 8501A digital averaging functions simi-
lar to a vidco filter, eliminating random noise fluc-
tuations from the displaycd trace. This technique
adds accuracy and resolution to network measure-
ments by increasing the signal-to-noise ratio for the

$97-0724-500
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Opcration 3113 Programming

measurements. This feature is useful in any meas-
urement where noise is a problem.

3-16. 8505A Operating Mode Labels

3-17. Setting the LABELS switch to ON displays
all major measurement mode scttings dircctly on
the 8505A CRT. At the top of the CRT are dis-
playcd thc 8505A Channcl | and Channel 2 INPUT,
MODE, MKR value, SCALE/DIV, and if connected,

.I...Djtgooepo'og

the 8503A S-Puramcter Test Sct switching state.
Along the bottom of the CRT are displayed Start/
Stop, CW+AF, or CW frequency scttings, as well as
the counted MKR frequency.

3-18. This labeling capability provides a simple
way to document test results for photography and
makes it possible to read magnitude, phase, and
group delay mcasured values without looking away
from the CRT.

3-19. ADJUSTMENTS TO MATCH 8501A TO 8505A

3-20. The following procedure describes the adjustment neccssary to match the 8501 A to the 8505A Net-
work Analyzer being used. These adjustments should be made before the system is used to make

measurements.
Equipment Initial Setup

1. Connect equipment as shown in Figure 3-1.

NP BS01A STORAGE-NORNALIZER

LABELING INTERCONNECT

<

NORMALIZER INTSICDMEC?

NP S505A SIGNAL PROCESSOR

8o
e eratm—t—

P B505A SOURCE/CONVERTER.
FREQUENCY CONTROL

(L]
2| INTERCONNECT j12

< [ *Tatovency )

it e RO LT Y Tt NCONEECT )

QO QO ouo
[ ]

0O ooofo =%

00 -

NORMALIZER CASLE
L2 1)

LABELING CABLE
0850160088

RMALIZER
INTERCONNECT

[ ALY
SRTERCONNECY

BENAL
PROCESSOR

LASLLING
MIEACORNECT N1 -

N 8 A

Figure 3-1. Test Setup to Make Initial Matching Adjustments

2. Set controls on the 8505A and 8501 A as follows:

8S01A

STORAGE
MAGNIFIER ...
CHANNEL 1| INPUT

e €& & o © » 0° & & & S ¢ & 9 =

...............'..._........................OFF(prcsscd)

a-oo000-uol-a'cl.'o..cou'o.tlno.nc-oo.-oolutonxl

....--....-...-.o---...-..c--o.....ON(I)TCSSCd)

597-0724- 500
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Modcl 8501A Operation and Programming
CHANNEL | AVERAGING ........ D Y ¢ ) of o
CHANNEL2INPUT ......ovvieiinnnnnnnn. Cesareanina ON (pressed)

p CHANNEL 2 AVERAGING ......... Cereeeaean theenes sesseres.. OFF
8505A FREQUENCY CONTROL
MODE.......... tenann te et esesteeerenesaanas +eeses s LINEXPAND
WIDTH................... Cerseenrtansaanens et erecnenen CWx AF
SCANTIMESEC................................. ..... vee J0—.01
TRIGGER .......... R R X 8 1 1 0)
* 8505A SIGNAL PROCESSOR
. CHANNEL 1 INPUT ........... tieeseretrettaannnannn esessaesss R
. CHANNEL IMODE.............. C et tee i tert e e reaanes MAG
) CHANNEL2MODE............0..... Caveeteatanenans Creeraan OFF
- CRT Display REFLINEPOSN .......cvuuvunnnn... soes .. On'(pressed in)
: CRT Display CH 1 up-down control ......... ieeenn . - Adjust reference line
trace to center line
N CRTDisplay XPOSN. .........cc0ovvun.. seraans . .» Center trace end dots
over edge graticule lines
CRTDisplay TRACE. . ................ teenennn « «+« Adjust to align trace 0

to horizontal line

5 Any adjustment made to the instrument while its protective covers are
removed must be performed ONLY by qualified maintenance service
9 . personnel who are aware of the hazards involved.

. NOTE

if the ends of the trace line do not fall directly on the edge lines of the
graticule, adjustment of the X-deflection amplifier in the 8505A is
. necessary. (See 8505A Operating and Service Manual.)

Rear Panel Channel 1 Adjustment

3. On 8501A, press STORAGE ON pushbutton. Adjust the rear panel X-OFFSET RECT control to
" center the reference line trace between the left and right edge of the graticule.

4. On 8501A, adjust the rear panel Y-OFFSET CH 1 control to place the reference line trace on the
center graticule line. _

S. On850SA, set the following:

CHANNEL!R'ODE-.-........-.-...-.--o.o----o-.--o.o.--.-.OFF
CHANNELlePUT"..50‘0'--.o.o-luc‘.--lcno--nlontoucoo-oo- R
CHANNELzMooE..l"'.'.Il.l'l.lll.'..l..ll.'..".'l.!.'MAG

6. OnB8S01A, press front panel STORAGE OFF pushbutton. On the 8505A, adjust CRT Display CH 2 -
up-down control to place the reference line trace on the center graticule line.

the reference line on the center graticule linc.
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Modcl 8501 A

Rear Panel Polar Adjustments

10.

On 8501A, press STORAGE OFF pushbutton. On 8505A, set Channel 2 INPUT to A/R, MODE
to POLAR MAG, and adjust the two CRT Display BEAM CENTER POL controls to place the dot
on the trace in the center of the graticule.

On 8501A, press STORAGE ON pushbutton. Adjust rear panel X-OFFSET POL (polar) control to
place the trace dot at the center of the graticule horizontally.

Adjust the rear panel Y-OFFSET POL (polar) control to place the trace dot at the center of the
graticule vertically.

NOTE
The 8501A is now adjusted to match the 8505A Network Analyzer and Is
ready to make measurements.

FRONT PANEL

o ERASE Pushbutton. Pressing this pushbution
erases 3ll memory, including references.

@ CHANNEL 1 INPUT OFF Pushbutton. Press-
img this pushbutton turns off the Channel 1
signal trace. The labeling on the CRT is not
affected.

STORAGE OFF Pushbutton.

Pressing  this
pushbutton switches the 8501 A out of the signal
path, allowing a normal display without any ef-
fect from the Storage-Normalizer.

STORAGE ON Pushbutton. Pressing this
pushbutton selects storage mode, switching the
8501 A into the input signal path allowing flicker-

free displays according to the mode selected by
the Channel 1 and 2 INPUT switches.

STORAGE HOLD Pushbutton. Pressing this
pushbutton holds on the CRT as a fixed trace
whatever is being displayed when the pushbut-
ton is pressed. This mode is used when
photographing the CRT trace or when a stable
trace is desired to inspect details of the CRT
irace.

CHANNEL 1 INPUT ON Pushbutton. Pressing
this pushbutton turns on the Channel 1 signal
trace. -

CHANNEL 1 INPUT — MEM (memory) Push-
bullon. Pressing this pushbutton subtracts
the Channel 1 reference dats stored in memory
fiom the Channel 1 input signal, and displays the
resultant on the CRT. This produces a display

_ that ks normalized to the refercnce memory. Note:

Prior 10 using this function, a signal must be stored
with Memory STORE button.

34
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Figure 3-2. Front Pancl Controls (1 of 2)
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Modcl 8501 A Performance Tests

o A e .
3

PERFORMANCE TESTS

i
i T
: WP $S81A STORAGE-NORMALIZER
i — - - - .
i LADELING INTERCONRECT 4
™)
‘ ) bﬂunuznmrucontn Y
} ™ taseumg .
z WERMALIZER CASLE CABLE s
oesoi 50057 | oeso1.ceoss
§ .
. P $505A SIGNAL PROCESSOR .
NORMALIZER
m INTERCONNECT J : .
-} 1| LABEUING INTERCONNECT J12
____ag MTTITTCGAR
z CONTROL 1
- MTEACONNECT )
. : WP DSI5A SOURCE/CONVERTER. ’ ' ; .
FREQUENCY CONTROL p—
< . PROCESSOR p
TP — ? MTERCONNECT .
- ol A NTER -
® 00 -, cic:_o_cig.gv BELING INTERCONNECT 11 |
? PeqlE=="% ‘ .
ol afal cl ;
+
° ‘ - N 3
3 — 208 MHZ BANDPASS FILTER : ’ )
TELONIC TBAZNE- 184EF1 . v
® N
. WP 118504 JWAY .
POWER SPLITTER
s L3
NP 113514 ]
3 BF CABLE KIT .
. ) .
. Figure 4-1. Test Setup for Manual Performance Test o '«
. ™
® '
x L 3
. - .
- L]
. %
Ld
- )
» . *
. . : .
@ . *
. ) &
. L .
. 597-0724-500 .
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PERFORMANCE TESTS

Modcl 8501 A

%6 RFORMANCE TEST WITH HP 9830A/B DESK-TOP COMPUTER (Cont’d)
Operator: Press C n EXECUTE.

. 8505A CRT Display: A circle is drawn
* Operator: Press CONT, then EXE

) -8505A CRT Display™ The words "8501A Storage-Normalizer" is displayed’s
© 412

" 47. MANUAL PER FORMANCE TEST
. Initial Setup

T showing polar mode. (Sec Figure 41 1.)

ing text mode. (Sce Figure

* 1. Connect equipment as shown in Figure 4-1 except the HP-1B cables and Desk-Top Computer will not

« be in the test setup.

= 2. Makeinitial control settings on the 8501 A and 850SA as follows;
. 8501A
STORAGE.....

N ...OI...!..!‘I.OQ..O.C".l.l.'l’.ll!.lll.l... OFF

l..l'OQIICIOUQC.lO.......OOI'.'l!lDO OFF

t BRASE -------------- u-n.-o;--ocaionooo-noctcnpl. Pl’mlﬂdfﬁlcasc

. MBELS ..... *90 000004

® . MAGNIF’ER llllll s eesae LN B Y ISy
CHANNEL 1 INPUT.......... oo .

l-oo--ooco-olconooooonoooc-tuo ON
te0 0 vt esnnse -......OFF(Out)
-++.OFF

. . CHANNELIAVERAG!NG.............

AVERAGINGFACTOR..............

8505A
SOURCE/CONVERTER 4
(S OUTPUT LEVEL dBm...........

AL L A N I T S S,

mANNELlePUT --------- '.ro.o--ol'llooco.o'll.ot.'ol'oo.-coFF

s

-!"l.'.OOII.'.I.....!...C-. Xl

ln‘ootloll.....ll....".n..'.“

.0!..'...!...Q"ll.o...l.l.l.l.-m
. . OUTPUT LEVEL ¢Bm VERNIER tereans '

l"....l..‘.'...'.l...l'll'.n

INPUT LEVEL dBm MAX .... .o

FREQUENCY CONTROL,
RANGE MH:z ....,.. cene

SCAN TIME SEC VERNIER
TRIGGER .......... ..'l.l"."....l.l..l...'l'..

SIGNAL PROCESSOR — Channel 1
INPUT

''''''''''

g:ALE,D’V i.l..l!.....ll“.l.‘..
SIGNAL PROCESSOR — Channel 2

QQ.CII..."..I.‘.O.DC..‘.I‘....I.

MODE ooooooo I..lll......".....llll'.l..l'l'..’..l.' LlNBxPAND

MDTH nnnnnnnnnnn oalnoloo'.oilooﬁoltnooincuoc-'o.QuonART/sTOPl
xANTlI\'ESEC ooooooo ..Il...'l‘..'...."Il.'...lll..lll..I '—'o-l

..-..-o-o.oc-.--.oo.oo.-c..CO“MCfClOCkWiS

.o...lol..l..l..ol'!.ollcl..o’.nl'—lo

. $—1300

.0..'...‘.. AUTO
START FREQUENCY ......... +++. 0180 (or freq. appropriate for filter used)

8TOP FREQUENCY.......... «« 2440220 (or freq. appropriate for filter uscd)

..0‘.......l.."..'l‘......lodn

’OD:lll.Q..l.Olll:...‘.ll...........ll.".l‘.l..l....l'l'..oFF

ll‘.'.I.....'I.'.l'........l'll""ll..l.l... B/R
“ODE ------- L Y

.'ll.....'l.'ll..'l..l.‘.‘ll‘l.....ll.lllll.l MAG

.9-00’9’-‘.'.'5!?"
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Modcl 8501A Performance Tests

PERFORMANCE TESTS

4-7. MANUAL PERFORMANCE TEST (Cont'd)

3. Press 8505SA REF OFFSET to place the trace of the filter under test near the center of the CRT. With
the SCAN TIME SEC sweep speed at approximately one sccond per sweep, note the difficulty in
obscrving the trace. This slow sweep speed gives a more accurate and detailed measurement trace than
a faster sweep speed. '

Digital Storage Feature

4. On 8501A, press STORAGE ON pushbutton. The stored trace is displayed flicker-free on the CRT
and is updated by a sweep each second. The CRT display shows a steady trace so the details on the
trace may now be easily observed.

Normalization Feature

5. On8501A, press CHANNEL 1 MEMORY STORE pushbutton momentarily, then release, then press
INPUT — MEM (memory) pushbutton. This should display a horizontal trace and is the input signal
trace minus the stored trace from memory. This trace is “normalized”’ to the previously stored signal.

6. Press CHANNEL 1 MEMORY VIEW and the stored trace being subtracted from the input signal is

displayed on a separate trace along with the “input — memory’’ signal trace. (See F igure 4-5.)

Averaging Feature

7. On 8501A, press CHANNEL 1 INPUT ON and MEMORY VIEW off (out). Press STORAGE OFF
pushtutton, set CHANNEL 1 AVERAGING switch to ON and AVERAGING FACTOR switch to 64.
On 8505A, set Channel 1 MODE to DLY and SCALE/DIV to 10 ns, Set Source/Converter QOUTPUT
LEVEL to —70 dBm. Set SCAN TIME to approximately 0.01 SEC. Offset signal trace to center of
CRT. The 8505A CRT trace should look similar to Figure 4-7.

8. On 8501A, press STORAGE ON, then ERASE, then wait ten seconds to allow averaging to take place
on the CRT trace. The averaged trace should look like Figure 4-8. The difference between averaging
and not averaging the signal may be observed by pressing first 8501A STORAGE OFF then STOR-
AGE ON pushbuttons for comparison. Further improvement of the group delay measurement may be
obtained by selecting a slower scan time on the 8505A. This allows a greater number of samples to be
taken by the group dclay circuits. A larger averaging factor may also be selected if averaging is to be
taken over a longer period of time.

Magnifier Feature

9. Make initial settings described in steps 1 through 3 above. On 8501A, press STORAGE ON push-
button. .

10. On 8501A, set MAGNIFIER to X2, XS, and X10 position and note the CRT trace is magnified. (See
Figure 4-6.)
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PERFORMANCE TESTS

47. MANUAL PERFORMANCE TEST (Cont'd)
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CRT Labeling Feature
11, Make iritial settings described in steps 1 through 3 above except as follows:
8501 :
STORAGE ............ Ceeeetrs ettt ana Ceetet ittt eereeaas ON
LABELS.............. ceacneanaan tesanee sesrertesneserrensanns ON
CHANNEL 2INPUT. ......ovvieninnnnnnnn. Perieseteeecasarrenons ON
CHANNEL 2MEMORY VIEW........couusn. cesecns ceenns .« OFF (out)
8505A CHANNEL 2 T
13 O Ceveresasisennen cesoess.. B/R
MODE.................... Ctertecerttentcttteeneceroenanne .. MAG
SCALE/DIV . i e et 10 dB
12.  Observe labels on the CRT (Figurc 44). The upper left corner should contain a display similar to
the following: :
CHI:B/R MAG.=-0.4dB
. 10 dB/DIV
This display may be interpreted as follows:
"CH1: B/R — This shows that Channel | has INPUT "B/R" selected.
"MAG. = — 0.4 dB" — This indicates that magnitude MODE is selected at Channel 1. Also the
marker selected at the frequency counter op 8505A reads —0.4 dB on the Channel 1 trace. This
value will vary depending on position of trace.
"10 dB/DIV"' — This shows that the Channel | SCALE/DIV selected is 10 dB.
The interpretation of the Channel 2 readouts in the upper right corner of the CRT is similar to
Channel 1.
The labels along the bottom of the CRT provides START, MARKER, and STOP frequencies.
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