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SECTION I
CALIBRATION/ADJUSTMENTS

3.1 INTRCDUCTION

This section contains calibration and adjustment
procedures for B7XEA Swept Frequency Syn-
thesizers. 'These procedures are typically ac-
complished due to out-of-tolerance conditions having
been noted during performance verification testing
(see Section II) or as a result of the repair or Te-
placement of subassemblies or microwave com-
ponents,

NOTE

The calibration procedures herein use
hidden-key routines that werse imple-
mented with version 6.10 operating
frmware. It is recommended that you
upgrade your instrument's operating
firmware to the latest available version
prior to calibration. For gsgistance in
calibrating instruments containing older
versions of operating firmware orF for
firmware upgrade details, contact Wiltron
Customer Service at (408) 778-2000.

3-2 RECOMMENDED TEST EQUIPMENT

Table 2-¢ lists the test equipment required for these
calibration and adjustment procedures.

The procedures refer to specifie test equipment front
panel control labels when the setup parameters of
the procedure are critical to making accurate meas-
urements. In some cases, the user may gubstitute
equipment having the same eritical specifications as
those of the recommended test equipment listed in
Table 3-2.

Contact the WILTRON Custromer Service depart-

ment at (408) 778-2000 if you need clarification of
any equipment or procedurel reference.

BTXXA MM

2.5  CALIBRATION/ADJUSTMENT TEST
RECORD

A blank copy of a sample calibration/adjustments
test record is provided in Section IV, Test Records.
The test record contains model-specific variables
called for by the procedures in this section and
provides the means for maintaining an accurate and
complete record of calibration/adjustments to the in-
strument. We recommend that you copy these pages
and record on them the results from: (1) your initial
calibration/adjustment of out-of-tolerance B7XA,
cireuits, or (2) your initiai calibration/adjustment of
the 87XEA following repair or replacement of subss-
semblies or microwave components. These initial
readings can later be used as benchmark values for
future tests of the same serial-numbered instru-
ment.

3.4  STATIC BANDLING PROCEDURES

The B7XXA contains components that can be
damaged by static electricity. Figure BA-1 {(see Sec-
tion VI) provides a list of precautions that, when
followed, will minimize the possibilities of static-
shock damage to components.

3-5 CALIBRATION/ADJUSTMENTS
FOLLOWING COMPONENT REPAIR
OR REPLACEMENT

Teble 8-1 lists the calibration/adjustments that

should be performed following the repair or Tepiace-

ment of 6TXXA subassemblies or microwave com-

ponents.

3-8 CONNECTOR AND KEY LABEL
NOTATION ‘

The calibration and adjustment procedures include
many references to equipment interconnections and
control settings. Fer all 67XXA references, specific
labels are uged to denote the appropriate control key
or connector {(such as CW QUTPUT SELECT or RF
OUTPUT). Most references to supporting test equip-
ment use general labels for commonly used contrels
and connections (such as Span or RF Input). In
some cases, a specific label is used that is a

3-3



HIDDEN-KEY ROUTINES

i CALIBRATION / ADJUSTMENTS

particular feature of the test equipment listed in
Table 3-2,

Many of the 67XXA front panel control keys, when
pressed, cause an LED indicator next to the key to
light verifying the selection. Observe the lighting of
the LED indicator to ensure that the desired func-
tion is enabled.

During calibration/adjustment procedures, three ad-

ditional LED indicators that should be monitored
are the ENTRY ACTIVE, RF UNLEVELED, and NOT
@-LOCKED indicators. The lighting on the ENTRY
ACTIVE LED indicates that the Data Entry function
is active. When in the step sweep or CW modes of
operation, the lighting of the RF UNLEVELED LED
or NOT 2-LOCKED LED may signal a situation that
is the result of an instrument failure and may cause
errant calibration/adjustment results.

3-7 HIDDEN-KEY ROUTINES

The <Shift> TRIGGER key in conjunction with a
3 digit code inplements the 67XXA’s hidden-key
routines. These routines are used in calibration and
troubleshooting. Table 3-3 provides deseriptions of
the routines used in calibration. Once a hidden-key
routine has been activated, the keys used (except for
the DATA ENTRY keypad) have different functions
than are indicated by the 67XXA’s front panel mark-

ings.

3-4

Care must be exercised when entering
<8hift> TRIGGER codes during calibration or
troubleshooting procedures. Entry of an incorrect
<Shift> TRIGGER code may damage or erase storsd
calibration data.

S-8 GENERATING EEPROM
CHECKSUMS FOLLOWING
CALIBRATION :
During calibration procedures, calibration data is
stored in the non-volatile memory (EEPROMs) lo-
cated on the A23 Microprocessor PCB. Upon comple-
tion of 67XXA calibration, you should generate new
checksums for the EEPROMs, Failure to do so will
result in checksum error codes E23-17, E23-18, and
E23-18.

EEPROM checksums are generated by (1) plasing
the CAL/NORM jumper on the A23 Microprocassor
PCB in the CAL position and (2) pressing
<Shift> TRIGGER 088, then <Shift> TRIGGER 397,
The EEPROM checksums have now been generated.
Restore the CAL/NORM jumper to the NORM

positon,

67TXXA MM



i CALIBRATION/ADJUSTMENTS

CALIBRATION/ADJUSTHMENTS FOLLOWING
COMPONENT REPAIR / REPLACEMENT

Tabls 8-1. Celibration/Adjustments Following 67XXA Component Repair or Replacement

if & Repalr or Rsplacement
Actlon Was iade To!

Barform the Following Adjustment(s)
or Callbration(s) In Paragraph(s):

A1 Front Panel PCB MNenea
A2 Front Panel Control PCB 311
None

A3 Coarse Loop Mixer PCB

A4 Coarse Loop Osciliator PGB

Sea troubleshooting in section 6H for calibration/adjustment procedures.

A5 Rafarsnce Oscillator PCB

Sao troubleshooting in section 6G for calibration/adjustment procedures,

AB Coarse Loop Divider PGE Nene
A7 Reterence Divider PCB None
A8 Serial 11O PCB None
A8 Fine Loop Osalllator PCE None
A10 Refarance Buffer PCB Nons
A1t Fine Loop Divider PCEB None
A2 YiG Phase Detector PGB 3-22

Nons

A13 Pulse Generator PCB

3-10, 3-13, 3-17, 3-18, 3-18, 3-20

A15 ALC PCB

A16 FM PCB 3-14, 3-15, 3-16, 3-21, 3-22, 3-23

A17 Analog Instruction PCB 3-14, 3-16

A18 thru A21 YIG Driver PCBs 3-15, 3-16, 3-21, 3-22
‘Nona

A22 Bsgulator interface PCB

A23 Microprocessor PCB

2.3 thru 3-23. None, i firmware EEPROMs are reused.

Sampiler Muitiplexer (Pit) Swilch

AZ4 GPIB PCB None
A25 Switching Power Supply PCB 3-8
AZ7 Aux /O PCB None
A28 Mothérboard PCE None
A28 Rear Panel Intarface PCB 3-13, 3-18
A30 Sampler/iF Amplifisr PCB Nene

" A31 Power Amplifier PCB None
Any YIG-tuned Oscillator 3-13, 3-15, 3-16, 3-21, 3-22
Any lsolator 313
" Any Control Modulator 3-13
Any Low Pass Fittar 3-13
0,01 to 2 GHz Downconverier 3-13, 3-17, 3-18
Switched Filter 3-13
Fraquency Doubler (26.540-4C GHz) 3-18
Main Multiplexer (PIN) Swiich 3-13
Leveling Dstecior/Directional Coupler 2-13, 3-17, 3-18

None

Any RF Amplifier (High Power Option}
and/or Optional Step Altenuator

3-13, 3-18 {Step Attenuators Only)

BTXXA MM
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RECOMMENDED TEST EQUIPMENT i#i CALIBRATION/ ADJUSTMENTS

Table 8-2. Recommended Test Equipment Used in the Calibration/Adjustments

3-8

CRITICAL RECOMMENDED REQUIRED
INETRUMENT SPECIFICATION MANUFACTURER/MODEL FOR TEST(S)
Spectrum Analyzer Frequency: 0.01 1o 40 GHz Tekironix, Model 484P 3-18, 3-21,
with Diplaxar and Resolution: 30 Hz Ext. Mixer PNs: 3-22
Externa! Mixers Wh 490K {18 1o 26,5 GHz)
WhA 4004 (26.5 to 40 -GHz)
‘ Diplexer PN: 015-3085-00
Fraquency Counter Frequency: 0.01 to 40 GHz EIP Microwave, fne. 3-12, 318
Input Impedancs: 500 Modei 5754, Opticn 91
Resolution: 1 Hz
Cther: Ext Time Base Input
Digital Voltmeter Aesciution: 4-1/2 digits  {to 20V) John Fluke, Inc, 3-10, 3-11,
DC Accurecy: 0.002% + 2 counts Model BB40A 3-13, 3-18,
DC Input Impsdance: 10 MQ With Option 8840A-08 3-20, 3-21,
AC Accuracy: 0.07% + 100 counis (True RMS AC) 3-22, 3-23
fto 20 kHz)
AC Input Impedance: 1 MG
Frequancy Freguency: 10 MHz Spectracom Comp, 3-12
Standard Accuracy: 1 x 10710 paris/day Modal 8161
Function Output Voltage: 300 mV to {0V Hewlett-Packard 3-13, B-18,
Generator Funchions: 200 kHz sine wavs, WModel 81164 3-20, 3-21,
100 Hz squars wave 3-22, 3-23
Oscilloscope Bandwicth: dc to 150 MHz Tekironi, Inc. 3-9, 3-13
Sensitivily: 2 mY Model 2445
Horiz. Sensitivily: 50 ne/division '
Scalar Netweri Frequency Range: 0.07 to 40 GHz Wiltron Model 582, with 3-18
Analyzer 560-7K50 Gption 2 RF Datector
Microwave (Pulss) Quiput Pofarity: Negative Wiltron Company 3-13
Detector Frequency Rangs: dcto 40 GHz _ Model 751KC50
Modulation Analyzer | Fraquency Input: 10 MHz Hewlett-Packard 319
{or the IF of the spactrum analyzar) Medel 890714
FM Max, Dsviation: 500 kHz
FM Accuracy: +1% to 100 kHz rate
AM Depth: 0% o 50%
AM Mod. Rates! dcto 100 kHz
AM Accuracy: £3%
| Fifters: 50 Hz lowpass, 15 kHz highpass
Tao Connectors; 500Q BNC Any Common Sourca 3-13, 3-19, 3-20,
. 3-21, 3-22, 3-23
Cables Connectors: 508 BNG Any Common Scurce Al Tests
GTEHA MM




§if CALIBRATION/ADJUSTMENTS

HIDDEN -KEY ROUTINES

Table 8-3. Descriptions of Calibration Related Hidden-Key Routines (1 of 2)

<Shift=
TRIGGER

Cods Function

008 Displays the softwara version number in the FREQUENCY display. <Shift> exits this function.

050 Calibrates the ALG slopa for the hetercdyne band (<2 GHz).

081 Calibrates the ALC slope for the 22 GHz frequency bands.

089 Enables accass to hidden-key routines that have <Shiit> TRIGGER cades from 300 to 589, These
routines ars used in calibration or to check out the DACs to be calibrated,

300 Enables diract contro! of the A17 PCB Tune DAC. No calibration is petformed. -

301 Enables direct control of the A17 PGB Linearizer DAG, No calibration is: parformed.

302 Enables diract conirol of the A15 PCB ALG Level DAC. No calibration is performed.

303 Enables dirsct control of the A15 PGB ALC Lavel Rangs DAC, No calibration is performed.

308 Enables direct control of the A15 PCB External ALC Gain DAC. No calibration is perfermed.

306 - Enables dirsct control and calibration of the A15 PCB %AM DAG (AM Sensitivity). (Code must ba
ra-sniersd prior to calibration of each instal!ed fraquency band).

307 Enables direct control of the A16 PCB FM Sensitivity Cal DAC (FM Driver Output). No calibration is
performsd. ’

308 Enables direct control and calibration of the A16 PCB FM Attn DAC (FM Input Sensitivity). (Code

‘ must be re-entered prior to calibration of sach instalied freguency band).

309 Enablas dirsct control of the A15 PGB ALC Siope DAC. No callbration is paiformed.

310 Enabies direct controf of the A17 PGB Sweep Width DAC. No calibration is performed.

312 Enabias direct controi of the A17 PCB Swesp Tima DAC. No calibration is performad.

313 Enahies direct controt of the A17 PCB Marker/Switch Point DAC. Ne calibration is performed,

314l Enabies direct conirol of the A28 PCB CW Horiz DAC. Ne calibration is performed.

315 Epabies direct control of the A28 PCB V/GHz Width DAC. No calibration is performed.

318 Enablos direct contrel of the A28 V/GHz Offset DAC. No calibration is performed.

317 Enables diract cantrol and cailbration of the A16 PCB Phase Mod Cal DAC (FM Flatness). (Cods
must be re-entared pricr to calibration of sach insialisd frequency band),

319 Enablies direct cortrol of the A17 PCB Linearizer DAC. No calibration s peiformed.

340 Calibratss the FM matsr when thers is no input valtags.

341 GCalibratos the Fi mater when there is a 1V peak {707 Vims) input.

342 Calibrates the AM meter when thers is no input voltage.

343 Caiibrates the AM mester when there Is a 1V peak (.707 Vrms} Input.

290 Zeros out the A17 PCB Linearizer DAC calibration.

381 Zarcs out the fraguency caflbration for the C/S Band (2 10 8 GHz).

392 Zeros out the frequency calibration for the X Band (8 to 12.4 GHz).

303 Zeros out the frequaency calibration for the Ku Band {12.4 to 20 GHz).

394 Zaros out tha frequency calibration for the K Band (20 fo 28.5 GHz).

67TXXA MM



HIDDEN-KEY ROUTINES

i CALIBRATION/ADJUSTMENTS

Table 8-8, Descriptions of Calibreton Related Hidden-Kay Routines (2 of 2)

<Shifts
TRIGGER
Cods Funcilon
305 Zoros out the A16 PCB F Aitn DAC (FM Input Sensitivity) calibration.
396 Zaros out the A15 PCB %AM DAC (AM Sensitivity) calibration.
357 Generates memory checksum for the A23 PCB EEPROMs. Must be done anytime calibration of tha
87XXA instrument is performed io sliminate checksum error codss.
398 Zeros out the AM mater calibration,
399 Zoros out the frequency calibration for the Ka Band (28.5 to 40 GHz).
400 Autematically calibrates the A16 PCB Fid Sensitivity Cat DAC (FM Driver Output) for the current
_ fraquency band.
402 Calibrates the ALC bandwidth for each frequency band. (Code must be re~entered prior to caiibration
of sach instalied frequency band).
403 Automatically calibrates the analog sweep time, both the <1second and >1 second ranges.
404 Automatically calibrates the A16 PCB FM Sensitivity Cal DAC (FM Driver Output) for all installed
frequancy bands.
408 Automatically calibrates the paths used by analog swesps.
4086 Automatically calibrates the path used by narrow band swseps (analog sweeps of <50 MHz),
480 Calibrates the YIG output frequency for sach band. Cods must be re-entersd prior to calibration of

sach installed frequency band,

3-8
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i CALIBRATION/ADJUSTMENTS

ADJUSTHMENT/CONNE CTOR/TEST POINT LOCATIONS
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Pigure 3-1. Top View of §7EA Showing Adjustment, Connector, and Test Point Locations
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1 CALIBRATION / ADJUSTMENTS

POWER SUPPLY JINJECTION-LOCK ADJUSTMENT

3-8 POWER SUPPLY INJECTION-LOCK ADJUSTMENT

@. Procedure Deseripfion

This procedure provides the steps necessary to perform the Power Supply Injection-Lock adjustment. This
adjustment is required. following replacement of the A25 Svritching Power Supply PCB. The adjustment

synchronizes the power supply’s 50 kHz switching rate to the 10 MHz crystal oscillator reference to eliminate

intermodulation products.

67XXA

OSCILLOSCOPE

CH. 1 EXT.
TRIGGER

SYMNTHESIZER

A25TP1
GHD

th

57XXA008

Figure 3-2, Test Equipment Setup for Power Supply Injection-Lock Adjustment

b, Test Eguipment Seiup
1. On the 67XXA:

(a) Press LINE key to STDBY (STDBY in-

dicator will light).

(1) Disconnect the line power cord.
{¢) Remove the cover from the A25 PCB

housing (see Figure 3-1).

Voltages hazardous to life are
present when the cover is
removed from the A25 housing.
High-voltage connections on
both the A25 PCB and the A25
heat sink are exposed.

3-10

2. Connect the equipment as shown in Figure
3-2.
(a) Connect the Oscilloscope Channel 1 to

the 67XXA as follows:
(1) Connect the coax center conductor

to test point A25TP3 (see Figure
3-1).
{2) Connect the coax ground (shield) to
test point A25TPL.
(b) Connect the 67XXA rear panel PULSE
SYNC QUTPUT to the Oscilloscope EXT
TRIGGER IN.

3. On the 67XXA: .
(a) Reconnect the line power cord.
(b} Press the LINE key to ON (ON indicator -

will ight).

67XXA MM
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i CALIBRATION/ ADJUSTHMENTS POWER SUPPLY INJECTION-L OCK ADJUSTRMENT

e. Injection-Lock Adjusiment 5, Reset A25R20 exactly half-way between the
1. Set up the Oscilloscope as follows: positions at which the squarewave display
© (a) Vertical: 5V/div becomes unstable.

(b} Horizontal: 5 ps/div
(¢) Trigger: External 6. Inscribe a mark on the potentiometer o

_ show the position of this optimum setting.
2, Set up the 67XXA as follows:

{a} Press INT PULSE 7. On the 67TXXA:

(b) Press <Shifi> INT WIDTH. (a) Press the LINE key to STDBY (STDEY

(¢) Enter 10 ps. indicator will light).

{(d) Press <Shifi> INT RATE. () Disconnect the line power cord.

{e) Enter 50 kHz, : (¢) Replace the cover on the A25 PCB
housing.

3. On the B87XA, adjust A25R20 (see Figure
3-1) to provide a stable squarewave display
on the Oscilloscope.

1=

. Rotats A25R20 slightly to each side of the
setting that provides the stable squarewave
display, carefully noting the adjustment
positions at which the squarewave display
becomes unstable.

67XXA MM 3-11



ALC LEVEL OFFSET ADJUSTMENTS il CALIBRATION / ADJUSTMENTS

8-1¢ ALC LEVEL OFFSET ADJUSTMENTS

. Procedure Deseripiion

This procedure provides the steps neceasary to perform the ALC Level Offset adgustment This adjustment is
reguired following replacement of the A15 ALC (Automatic Level Control) PCB. The adjustment sets the offset
voltage to balance the ALC Band 0 and Band 1 te 5 Detector Preamplifiers.

B7XXA |
SYNTHESIZER
DVM
S B s e S o0
! o0,
0 BEEEEEE

— 3 o = = =
— — s QR e J s s e s R s s £
s e | e ey e oE =
— 3 —3 oDoD O cao.Qg
= =
= — 25" 8000 §7XXAC0S

Figure 32, Test Equipment Setup for ALC Level Offset Adjustment

j’“é il ED%EH*M@%%N
g e
- ﬂiﬁ”m@%ﬂww |
o: D:gg%}[]j'
Sgam@qmm L e 0 Y U
(L T T——

Figure 3-4, A15 ALC PCB Test Point and Adjustment Locations
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CALIBRATION/ ADJUSTMENTS

ALC LEVEL OFFSET ADJUSTMENTS

Test Equipment Seiup
1. Connect the equipment as shown in Figure
3-3 (see Figure 3-1 for test point locations),

Band ¢ Level Gffset Adjusiment

NOTE
For B7XXA models without
Band 0 {0.01 to 2 GHz), remove
the cable from A28J12 and
temporarily connect X to

A28J13 (see Figure 3-1).

1. Bet up the 67XXA as follows:
(a) Press <Shifi> RESET.
(b) Press CW QUTPUT SELECT. .
{¢) Enter the frequency indicated on the
Test Record,
(d) Press RF ON/OFF to turn the BF off
(RF OFF indicator will light).

2. Set the Digital Voltmeter (DVM) to read de
voltage and connect as follows: ‘
{a) Connect the DVM (+) lead to the
BTXXA test point A15TPE (see Figure
3-1).

(b) Connect the DVM () lead to the
573X A test point A15TPI1 (see Figure
3-1). |

E7XKA MM

d.

3. On the 67XXA A15 PCB, adjust A15R77 for
0 Vde £50 WVde (see Figura 3-4), Record
this voltage on the Test Record.

4, If the cable to A28J12 was connectad to
A28J13 for this adjustment, restere it to
A28J12,

Band I ic 5 Level Gffset Adjustmeni
1. On the 67T3HA:
(a} Press CW OUTPUT SELECT.
(b) Enter the frequency indicated on the
Tast Record.

| 2. Connect the DVM (+) lead to 67XKA fest

point ALSTP5 (see Figure 3-1),
3. On the 67XXA A15PCB, adjust A1BR107 for

0 Vde £50 nVde {see Figure 3-4). Record
this voltage on the Test Record.

3-13



EXTERNAL LEVELING OFFSET ADJUSTMENT Hf CALIBRATION / ADJUSTHMENTS

$11 EXTERNAL LEVELING OFFSET ADJUSTMENT

a. Procedure Description
This procedure provides the steps necessary to perform the External Leveling Offset adjustment. This

adjustment is required following replacement of the A2 Front Panel PCB, The adjustment sets the offset
voliage o balance the External Level Detector Amplifier.

DVM

B7XXA
SYNTHESIZER | .

A15TP4
i o)

67XXAD14

Figure 8-5. Test Equipment Setup for External Leveling Offsed Adjustment

b. [Tesi Eguipment Seiup.
1. Connect the equipment as shown in Figure
3-8 (see Figure 3-1 for test point location).

e. Leveling Offset Adjusimeni
1. Set up the 67XXA as follows:
(a) Press «Shift> RESET.
(b) Press the LEVELING key to light the
EXT DETECTOR indicator.

2. Set the Digital Voltmeter (DVM) to read de
voltage and connect as follows:

3. Connect the DVM (4) lead to the 87XXA
test point Al5TP4 (see Figure 3-1).

4, Conneet the DVM (=) lead to the §TXXA
test point A15TP1 {see Figure 3-1).

5. On the §7XXA A2 PCB, adjust A2R15 for
0 Vde =21 mVde (see Figure 3-1 for A2R15
location). Record this voltags on the Test
Record. '

B7XXA MM




i CALIBRATION / ADJUSTMENTS

10 MHz REFERENCE CSCILLATOR CALIBEATION

3-12

This procedure pr
calibration may be required at periodic intervals

10 MHz REFERENCE OSCILLATOR CALIBRATION
a. Procedure Descripéion

lator

ovides the steps necessary to perform the 10 MHz Reference Qsciliator calibration. This
and following replacement of the 10 MHz Reference Oscil-

BTXNA
SYNTHESIZER

FREQUENCY
STANDARD
[a3Ne] O
oooo [ | ioaoo
e FREGUENCY
g EXT TeE COUNTER
oo gcg
o O amoo (ERESe

RF
1

Wigure §-8. Test Bquipment Setup for 10 MHz Reference Oscillator Calibration

b. Test Equipment Sefup

1. Connect the equipment as shown in Figure
3-8, }
(a) Conneet the 67XXA RF CUTPUT fo the
Frequency Counter RF Input.
(b) Connect the Frequency Standard
10 MHz Gutput to the Frequency
Counter 10 MHz External Time Base

Input.

9. On the 67XXA, press the LINE key to
STDBY (STDBY indicator will ight), Allow
the 67XXA to run in standby mode for 48

- continuous hours.

3. Press the LINE key to ON two hours prior to
calibration,

e, Reference Oscillater Calibraiion

1. Set up the 67XXA as follows!
(a) Press <Shift> RESET.
b) Press CW QUTPUT SELECT.
(¢) Enter the frequency indicated on the
Test Record. .

BTXXA MM

9. Remove the adjustmeni-access seraw from
the top of the 10 MHz Reference Osciilator
aven (see Figure 3-T).

ADJUSTIMENT-
ACCESS S5CREW

Figure 8-7. 10 MHz Reference Ogcillator
Oven Tuning Screw Location -

3-15



il CALIBRATION/ADJUSTIMENTS

10 MHz REFERENCE OSCILLATOR CALIBRATION

3. Using a non-magnetic screwdriver, adjust

3-16

the potentiometer located inside the oven
housing fo ebtain a Frequency Counter read-
ing equal to the frequency shown on the
Test Record (to within +100 Hz),

. Using the handle of a screwdriver or

similar device, tap the 10 MHz Reference
Oscillator oven housing sharply while watch-
ing the frequency counter display for any
variance. Readjust the potentiometer if
Necessary.

. Repeat step c.4 as necessary to ensurs fre-

quency stability of the oscillator.

. Replace the adjustment-access screw. This

completes the 10 MHz Reference Oscillator
calibration.

B7XXA MM




Hi CALIBRATION / ADJUSTMENTS ALC BANDWIOTH CALIBRATION

313 ALC BANDWIDTH CALIBRATION

. Precedure Descripiion

This procedure provides the steps necessary to perform ALC Bandwidth calibration. This calibration may be
required following replacement of either the A15 ALC PCB, the A29 Rear Panel Interface PCB, a YiG-tuned
Oscillator, an Isolator, a Control Modulator, & Low Pass Filter, the 0.01 to 2 GHz Downconverter, the Switched
Filter, the Frequency Doubler, a8 High Power Option EF Amplifier, the Main Multiplexer (PIN) Switch, the
Leveling Detector/Directional Coupler, a Step Attenuator, or the A23U27 IC. The calibration determines the
correct seftings for the ALC Gain DAC and saves the values in EEPROM (A23U27), The ALC Gain DAC
adjusts the overail ALC loop gain and bandwidth for each installed frequency band.

B7AXA
SYNTHESIZER OSCILLOSCOPE
[ J oo
g OO0 Q
W| o[ -

g
O oo
g O 0] o @ X
SYRG outrur  BNC o0
~ o8 =50
FUNCTION 0
GENERATOR
E7XXAD10
Figure 3-8. Test Equipment Setup for ALC Bandwidth Calibration
&, Test Equipment Sefup CAUTION
1. Conneet the eguipment as shown in Figure Care must be exercised when
3-8, . entering <Shift>= TRIGGER
{a} Connect the Function Generator output codes during calibration proce-
to the BNC tee. Connect one leg of the dures. Entry of an incorrect
tee to the 67XXA front panel EXT AM <Shift>= TRIGGER code may
input. Connect the other leg of the tee damage or erase stored
to the DVM input. calibration data.
(b) Connect the Function Generator SYNC
output to the EXT TRIGGER input of e. Bandwidih Calibration
the Oscilloscope. 1. Adjust the Function Generator for a
(¢) Connect the Microwave Detector cutput sinewave output of 1 kHz, with an
to the Vertical input (CH1) of the Oscii- amplitude of 0.707 Vrras + 0.5% and no de
loscope. i . offset. The generator voliage must be sst
{d) Connect the Microwave Detector input while connected to the B7XXA EXT AM
to the 67XXA RF OUTPUT. input through the BNC tee.
(e} On the Osecilloscope, select 508 Input
Impedance. 2, Set up the 67XXA as ollows:

{a) Press <S8hift> RESET.
(h) Set the output power to +2 dBm.

67HXA MM 317
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3-18

(¢} On the A23 Mieroprocessor PCB, move
the CAL/NORM jumper to the CAL posi-
tion (see Figure 3-1).

{d) Press CW OUTPUT SELECT.

(e) Enter the frequency indicated on the
Test Record.

() Press AM. :

{g) Press <Shift> TRIGGER 089, then
«<Shift> TRIGGER 402, This places the
instrument in calibration mode.

NOTE
The calibration frequency is
shown in the FREQUENCY dis-
play and the ALC gain DAC
setting is shown in the
- MODULATHON/TIME display.

3. On the Oscilloscope, adjust the vertical gain
control for a vertical deflection of 6 major
divisiens.

4, On the Function Generator, adjust the out-
put frequency to 30 kHz if ¢alibrating bands
0 and 1 (frequencies 0.01 to 8 GHz) or

50 kHz if calibrating Bands 2 through 5 (fre-
gquencies § to 40 GHz),

5. On the Oscilloscope the vertical deflection -
should not be less than 4.2 divisions,

8. On the 67XXA, press SET INCR/DECR SIZE
then enter 1 kHz,

7, While observing the Oscilloscope display,
press the INCR or DECR keys to readjust
the PAC for a vertical deflection of 6 major
divisions.

=

10.

11

12

13.

14.

15,

16,

. On the 67XXA, press RECALL, The FRE-

QUENCY display indication advances to the
next calibration frequency,

. Repeat steps ¢.7 and ¢.8 until the calibra-

tion frequency shown in the FREQUENCY
display retwrns to the bottom frequeney of
the band.

On the 87XXA, press <Bhift> to return from
the calibration mode.

If the 87XXA instrument iz a multiband
unit, press CW CUTPUT SELECT, then
enter the next frequency indicated on the
Test Record, If the 67XXA instrument is a
single band unit skip to step c.14.

On the 67XHA, press <Shiit> TRIGGER 088,
then <Shifts> TRIGGER 402 to place the in-
strument in calibration mede.

Repeat steps ¢.3 through ¢.12 for each
remaining hand.

When all bands have been calihrated, press
<Shift> to exit the calibration mode.

Cn the 67XXA, press <Shift> TRIGGER 08¢,
then <Shift> TRIGGER 397, This generates
new EEPROM checksums.

Restore the A23 PCB CAL/NORM jumper to

the NORM position. This completes the ALC
Bandwidth calibration.

87TXXA MM
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ANALOG SWEEP CALIBRATION

3-14 ANALOG SWEEP CALIBRATION

a. Procedure Description

This procedure provides the steps necessary to perform Analog Sweep calibration. This calibration is required
following replacement of either the Al6 FM PCB, the A17 Anslog Instruction PCB, or the A23U27 IC, The
procedure calibrates the analog sweep times and analog sweep tuning ramps for all installed frequency bands
and saves the calibration data in EEPROM (A23U27). Analog sweep time is controlled by the setting of the
A1T Sweep Time DAC. The analog sweep tuning ramps are conirolled by the settings of A17 Marker-Switch
Point DAC, the A17 Sweep Width DAC, and the A17 Tune DAC.

b. Test Equipment Sefup.
1, No test equipment is reguired for this
calibration, i

CAUTION

Care must be exercised when
entering <Shift> TRIGGER
cedes during calibration proce-
dures. Entry of an incorrect
<Shift> TRIGGER code may
damage or erase stored
ealibration data.

B7XA MM

Sweep Calibration

1. Set up the 6TXXA as follows:

(a)
sy

()
()
(e)

@

(&)

(h)

Press <Shift> RESET. )

On the A23 Microprocessor PCB, mave
the CAL/NORM jumper to the CAL posi-
tion (ses Figure 3-1).

Press CW QUTPUT SELECT.

Enter the frequency indicated on the
Test Record.

Press <Shift> TRIGGER 089, then
<Shift> TRIGGER 403. This automat-
ically calibrates the analog sweep time
for the 1 second and the >1 second
ranges.

Press <Shift> TRIGGER 405, This auto-
matically calibrates the different paths
used by the analeg sweep,

Press «<Shift> TRIGGER 408. This aunto-
matically calibrates the path used by
narrow band sweeps (analog sweeps of
<50 MH:),

Pregs «Shift> TRIGGER 387. This will
generate new EEFROM checksums,

. Restore the A23 PCB CAL/NORM jumper to

the NORM position. This completes the
Anslog Sweep calibration.
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$.38 FM DRIVER CALIBRATION

a. Precedure Description _

This procedure provides the steps necessary to perform FM Driver calibration. This calibration is required
following replacement of either the A16 FM PCB, any of the A18 thru A21 YIG Driver PCBs, any of the
ViG-tuned Oscillators, or the A23U27 IC. The calibration determines the correct settings for the A6 FM
Sensitivity Cal DAC for each installed YIG-tuned Oscillator and saves the values in EEPROM (A23U27), The
A16 FM Sensitivity Cal DAC compensates for variations in YIG-tuned Oscillator sensitivities and YiG loop
components by setting a YIG driver sensitivity of 5 MH2/V for each installed YiG-tuned Oscillator. This results

in & more constant YIG loop gain.

5. Test Bguipment Seiup e, FM Driver Calibrotion
-1, No test equipment, is required for this 1. Bet up the B7XXA as follows:
calibration. (a) Press <Shift- RESET.

(b) On the A23 Microprocessor PCH, move
the CAL/NORM jumper in the CAL posi-

CAUTION tion (see Figure 3-1).
Care must be exercised when _ {c) Press CW QUTPUT SELECT.
entering  <Shitt> TRIGGER (d) FEnter the frequency indicated on the
codes during calibration proce- Test Record.
dures. Entry of an incorrect (e} Press «<Shift> TRIGGER 089, then
<Shift> TRIGGER code mmay «<Shift> TRIGGER 404. The automatic
damage or erase stored calibration process takes spproximately
calibration data. . 15 seconds to completa.

(fi Press <Shift> TRIGGER 397. This will
generate new EEPROM checksums,

2, This completes the FM Driver calibration.
Restors the A23 PCE CALNCRM jumper to
the NORM position.
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3-18 YIG-TUNED OSCILLATOR FREQUENCY CALIBRATION

. Procedure Description

This procedure provides the steps necessary to perform YiG-tuned Oscillator Frequency calibration. This
calibration is required following the replacement of either the A16 FM PCB, the A17 Analog Instruction PCE,
any of the A18 thru A21 YIG Driver PCBs, any of the YIG-tuned Oscillators, or the A23U27 IC. The procedure
determines the correct settings for the A17 Tune DAC and the A17 Linearizer DAC for each installed frequency
band and stores the calibration data in EEPROM (A23U27). The A17 Tune DAC and the A17 Linearizer DAQ
adjust the YIG-tuned Oscillators for an accurate, linear frequency output (to within +2 MHz) throughout the
range of each installed frequency band. :

B7XXA SYNTHESIZER FREQUENCY COUNTER
= mooo) © o &
EE ks Emgggg == g Connaction B Ooae o o
E= = () SE88 §h58 - o G moan 2225
RE OUT R IN
(R8.5 10 40 GHZ)
HIXER
B7XXATS
Connectlan & {001 10 26.5 GHz)
Figure 3-8, Test Equipment Setup for YIG Oscillator Frequency Calibration
b. Test Egquipmen# Setup CAUTION .
1. Connect the equipment as shown in Figure Care must be exercised when
3-9. entering <3hift> TRIGGER
(a) Connect the 67XXA RF QUTPUT to the codes during calibration proce-
Frequency Counter RF Input. dures. Entry of an incorrect
<Shift> TRIGGER code may
NOTE damage or erase- stored
For measuring frequencies in calibration data.
the range of 0.01 to 26.5 GHz, -
cornect the 67XXA RF OUT to o Freguency Calibration
the Frequency Counter RF IN 1. Set up the 67XXA as follows:
as shown in Connection A. For (a) Press <Shift> RESET.
measuring frequencies in the (b) On the A23 Microprocessor PCE, move
range of 26.5 to 40 GHz, con- the CALUNORM jumper to the CAL posi-
nect the 67XXA RF OUT to the tion (see Figure 8-1).
Frequency Counter RF IN as (¢) If the A231727 EEPROM was replaced,
shown in Connection B using press <Shift> TRIGGER 089, then
the Option 81 waveguide <Shift> TRIGGER 390 to erase any pre-
mIxer. vious Al17 Linearizer DAC calibration
data.

(d) Press CW QUTPUT SELECT.

(e) Enter the frequency indicated on the
Test Record.

(f) Press <Shift> TRIGGER 088, then
<Shift> TRIGGER 480,

B87EXA MM ' 3-21
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(g) Press SET INCR/DECR SIZE.
(h) Enter 1 MHz. -

9. Observe the frequency displayed on the Fre-
quency Counter, Using the 67XXA INCR and
DECR keys, adjust the counter frequency to
agree with the §7XXA FREQUENCY display
to within +2 MHz.

NOTE

If the counter frequency differs
greatly from the 67XXA fre-
quency (or if you have difficul-
ty in making the two frequen-
cies matich), you may wish to
select a larger incremental
MHz wvalue for the SET
INCR/DECRH SIZE step size, As
the counter frequency gets
closer to the 87XXA frequency,
select a smaller incremental
MHz wvalue for the ‘SET
INCR/DECR SIZE step size.

3. When the counter frequency agrees with
the 8TXXA frequency to within +2 MHz,
press RECALL. This saves the calibration

_data and sets the 67XXA to the next fre-
quency to be calibrated in the band,

4. Repeat steps ¢.2 and c.3 for the remaining
frequencies to be calibrated in the band.

5,

1G.

When all frequencies in the band have been
calibrated, record on the Test Record the
maxgmum difference between the counter
frequency and the 87XXA frequency for the
band being calibrated (should not exceed

+2 MHz). On the 867XXA, press <Shifts. This
gets you out of the band you have been
calibrating,

. If the 873X A instrument is a multi-band

unit, press CW OUTPUT SELECT, then
enter the next frequency indicated on the
Test Record. If the §7XXA instrument is a
single-band unit skip to step c.8.

. Repeat steps ¢.1(f) through ¢.6 for the

remaining bands appearing in the Test
Record.

. When all bands have been calibrated, préss

<Shifts twice, then RESET to exit the -
calibration mode.

. On the 67XXA, press <Shift> TRIGGER 088,

then <Shift> TRIGGER 397. This generales
new EEPROM checksums.

Restore the A28 PCB CAL/NORM jumper to

the NORM position. This completes the YIG-
tuned Osecillator Frequency calibration.

G7TXXA MM
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8-17 RF LEVEL CALIBRATION

a. Procedure Description

RF level calibration regquires the use of an automated test system. A computer-controlled power meter
measures 87X XA power output at many frequencies and power levels for each installed frequency band.
Correction factors are then caleulated and stored in EEPROM (A23U27 or A23U28).

This calibration is required following replacement of sither the Al5 ALC PCBE, the 0.01 tc 2 GHz Downeon-
verter, the Leveling Detactor/Directional Coupler, a Step Aftenuator, or the A23U27 or AZ3U28 ICs.

For information concerning test equipment requirements and ordering the automated program contact
WILTRON Customer Service department at (408) 778-2000.

B7XXA MM 3-23
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3.18 ALC SLOPE CALIBRATION

a. Procedure Descripiion

This procedure provides the steps necessary to perform the ALC Slope calibration. This calibration is required
following replacement of either the A15 ALC PCB, the A29 Rear Panel Interface PCB, the 0.01 to 2 GHz
Downconverter, the Leveling Detector/Directional Coupler, & Step Attenuator, or the A23U27 IC. This calibra-
tion determines the correct settings for the ALC Slope DAC and saves the values in EEPROM {A23U27).
During the analog sweep mode, the ALC Slope DAC adjusts for an increasing or decreasing output power-vs.-
output frequency. The ALC Slope DAC has two settings; one for <2 Chz and one for >2 GHz,

_, 562
67HHA SYNTHESIZER NETWORK ANALYZER
AUX 1O DEDICATED

GPIB | AUX IO

SE =(BEEEEEE (9
RF QUT
67XXAD12
RF DETECTOR
Figure 8-10. Test Equipment Setup for ALC Slope Calibration
b, Tbst Equipment Sefup NOTE

1, Connect the equipment as shown in Figure For 67TXXA models 6717A/-20,
3-10. B722A/-20, 874TA/-20, 6T594A/-10,
{a) Calibrate the 562 Network Analyzer and 67694, the ALC Slope
with the appropriate RF Detector, calibration must be performed
(b} Connect the 67XXA rear panel AUX VO twice = once for the<2 GiHz Level
to the 562 Network Analyzer AUX 1/O. Detector circuitry and omce for
(e) Connect the 562 Network Analyzer - the »2 GHz Level Detector cir-
DEDICATED GPIB to the 67XXA rear cuitry, The individual Test
panel GPIB. Record will indicate the ap-
{d) Connect the RF Detector to the 562 propriate F1 and F2 frequencies
Network Analyzer Channal A Inpat. to be entered and the correct
(e) Connect the 67XXA RF OUTPUT to the <Shift> TRIGGER code to be used.

RF Detector Input.

67XXA MM
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ALC SLOPE CALIBRATION

CAUTION
Care must be exercised when
entering <Shift> TRIGGER codes
during calibration procedures.
Entry of an incorrect <Shiit>
TRIGGER code may damage or
erase stored calibration data.

Slope Calibration

1. Set up the 562 Network Analyzer as follows:

{(a) Press the SYSTEM MENU key.

(b) From the System Menu display, select
BESET. This resets both the 582 and
the 87XXA.

{e) Press CHANNEL 2 DISPLAY: CFF

(d) Press CHANNEL 1 DISPLAY: ON

(e) Press CHANNEL 1 MENU key.

(f) From the Channel 1 Menu display,
select POWER.

. Set up the 67XXA as follows;

{a) Press <Shift> RESET.

(b} On the A23 Microprocessor PCB, move
the CAL/NORM jumper to the CAL posi-
tion {see Figure 3-1}.

(c) On the rear panel, set the FUNCTION
SELECT VIGHz to 0.5 VIGHz.

{d) Press F1-F@ SCAN A to light the F{
annunciator.

{e) Enter the frequency indicated on the
Test Record for F1,

(f) Press Fi-F9 SCAN A to light the F2
annuneciator.

(g0 Enter the frequency indicated on the
Test Record for F2.

(b} Press Fi~F2 to star{ an anslog sweep.

{i) Press <Shift> TRIGGER 088, then
<Shift> TRIGGER 050 (for £.2 GHz) or
<Shift> TRIGGER 051 (for »2 GHz).

() Press [NT PULSE.

(k) Enter 9 kHMz.

{I) Press CW QUTPUT SELECT.

(m) Enter 128 MHz.

(n) Press SET INCR/DECR SIZE

(o) Enter 16 MHz.

..On the 562 Network Analyzer, observe that
the waveform displayed is similar to that
shown in Figure 3-11.

87¥XXA MM
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Figure 8-11,

Level Detector Waveform

While observing the 562 Network Analyzer
display, press the 67XXA DECR and INCR
keys to adiust the displayed waveform for
best flatness.

. On the 87XXA, press RECALL to save the

calibration value. Record the waveform on
the Test Record.

. If the Test Record calls for a second ALC

Slope calibration, repeat steps ¢.2 through
¢.5 using the F1 and F2 frequencies and the
<Shift> TRIGGER code indicated on the Test
Record. When completed proceed. o step
e.7.

, On the 87TXXA, press <Shift> RESET to exit

the calibration mode.

. Press <Shift> TRIGGER 089, then <Shift>

TRIGGRER 397 to generate new EEPROM
checksums.

. Restore the A23 PCB CAL/NORM jumper to

the NORM position. This completes the ALC
Slope calibration.
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§-18 AM SENSITIVITY CALIBRATION
a. Procedure Description

This procedure provides the steps necessary to perform AW Sensitivity uahbratmn This calibration is required
follewing replacement of either the A15 ALC PCB or the A23U27 IC. The calibration procedure determines
the correct setting of the A15 %AM DAC for each installed frequency band and stores the calibration dats in
EEPROM (423U27), The %AM DAC sets the %AM-per-volt senmtwfy of the external AM input for each

instailed frequency band,
MODULATION
ANALYZER
E7HXA _
SYNTHESIZER A r
er ouTPUT ‘lsrguia IF ouT
b ‘ ggo .
5 s 70y | SPECTRUM
E . .| ANALYZER
106
| meur
B
popoboREann
ooooe - oooa
D C- 0 O
FUNCTION
GENERATOR oA

&, ﬁbst Eqmpmnt Setup
Afor frequemaes 0.01 to 20 GHz)
1. Connect the equipment as shown in Figure

3-12..

(a) Connect the 67XXA rear panel
10 MHZ REF QUTPUT to the Spectrum

Analyzer External Reference Input.

(b) Connect the Funetion Generator Out-
put to the BNC tee. Connect one leg of
the tee to the 67XXA front panel
EXT AM input. Connect the other leg of -
the tee to the DVM input. |

{e) Connect the IF Oufput of the Spectrum
Analyzer to the RF Input of the
Modulation Analyzer, ,

{d) Connect the 87TXXA RF OUTPUT to the
Spectrum Analyzer RF Input.

3-26

Figure 3-12. Test Equipment Setup for AM Sensitivity Calibration (0.01 o 20 GHz)

e. Test Equipmeni Sefup
{for frequencies 20 to 46 GHz)
1. Connect the equipment as shown in Flgure

3-13 {(see following page).

(a) Connect the 87XXA rear panel
10 MHZ REF OUTPUT to the Spectrum

.. Analyzer External Reference Input.

() Connéct the Function Generator Out-
put to the BNC tee. Connect one leg of
the tee to the 8TXXA front panel
EXT AM input. Connect the other leg of
the tee to the DVM input.

(¢) Cennect the IF Output of the Spectrum
Analyzer to the RF Input of the
Modulation Analyzer.

(@) Connect the Diplexer and the ap-

_propriate external Waveguide Mizer to
the Spectrum Analyzer.

(e) Connect the §7TXXA RF QUTPUT to the
Waveguide Mixer input,

BTXXA MM
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AN SENSITIVITY CALIBRATION

oong | MODULATION
2ooo | ANALYZER
o

EEpaEEs
6?%%% HPUT
SYNTHESIZER 18 MHz
REF CUTPUT i‘:}fﬁa}: £ ouT
110 | SPECTRUM
L O ANALYZER
s o
e
myr  BNC INPUT
FUNCTION iﬂ_’ -
GENERATOR
Figure 8-18. Test Equipment Setup for AM SBensitivity Calibration (20 to 40 GHz}
CAUTION 3. Set up the Spectrum Analyzer as follows:
Care must be exercised when (a) CF: Same as 67XXA frequency set in
entering <Shift> TRIGGER step d.2(d)

codes during calibration proce-
dures. Entry of an incorrect
<8hift> TRIGGER code may
damege or erase stored
calibration data.

1. Adjust the Function Generator for a
sinewave output of 1 kHz, with an
amplitude of 0.707 Vrms £0.5% and no dc
offset. The generator veltage must be set
while connected to the 67XHA EXT AM
input through the BNC tse,

2. Set up the 67XXA ag follows:

{a) Press <Shift> RESET.
() On the A23 Microprocessor PCE, move

the CAL/NORM jumper to the CAL posi-

tion (see Figure 3-1).

() Press CW OUTPUT SELECT.

(d) Enter the fraquency noted on the Test
Record.

{e) Press LEVEL 1,

(f) Enter a power level that is 3 dB below
maximum rated output power.

67TXXA MM
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(b) Span/Div: 0 Hz (Iabeled as 10 mSec set-
ting on Tektroniz Mode] 494}

{¢) Resolution BW: 100 kiz

(d) MIN Neise: Activated

. On the Specirum Analyzer, locate the fun.

damental frequency and adjust to place the
peak of the fundamental at the top most
graticule line. Adjust the reference level to
place the signal 19 dB below the top
graticule lae,

. Set up the Modulation Analyzer for:

{a) MEASURE AM
(b) 300 Hz High-Pass Filter
(¢) 3 kHz Low-Pass Filter

. On 67XXA;

(a) Press AM.

{h) Press <Shift> AM SENS,

{¢) Enter 50%.

(d} Press <Shift> TRIGGER 088, then
<Shift> TRIGGER 308,

{e)} Press CW QUTPUT S8ELECT,

(f) Enter 100 MHz.

(g) Press SET INCR/DECR SIiZE.

(k) Enter 1 MHz
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7. While observing the %AM display on the

Modulation Analyzer, press the 8TXXA
DECR and INCR keys to obtain an AM read-
ing of 50% * 3%.

., On the Modulation Analyzer, press AM

PK(+) and record the reading on the Test
Record. Press AM PK(-) and record the
reading on the Test Record. Average the AM
PK{+) and AM PR(-) readings together and
record the result on the Test Record. The
average should be »>47.0% and <53.0%.

. On the 67XXA, press RECALL to save the

calibration results.

10, If the §7XXA Instrument is a2 multiband

unit, repeat steps d.2 thru 4.9 for each of
the remaining bands. If the 67X¥A 15 5
single band unit, go to step 4.11.

11, On the 67XXA, press <Shift> TRIGGER 089,

then <Bhift> TRIGGER 397 to generste new
EEPROM checksums,

12, Restore the A23 PCB CAUNORM jumper to

the NCRM position. This cempletes the AM
Sensitivity calibraticn.

67XXA MM
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3-20 AM METER CALIBRATION
&, Procedure Deseription

This procedure provides the steps necessary to perform AM Meter calibration. This calibration is required
following replacement of either the A15 ALC PCB or the A23U27 IC. The procedure calibrates the metering
function of the AM circuitry (% AM readout on the MODULATION display) and stores the calibration data in

EEPROM (A23027),

SYNTHESIZER

GENERATOR

STXXATY

Figure 3-14. Test Equipment Setup for AM Meter Calibration
e, AM Meter Calibraiion

&. Test Equipmeni Sefup

L. Connect the equipment as was shown in

Figure 3-14.

{a) Connect the Function Generator output

to the BNC tee.

(b) Connect one leg of the tes to the

67XXA front panel EXT AM input.

(¢} Connect the other leg of the tee to the

DVM input,

CAUTION

Care must be exercised when
entering <Shift> TRIGGER
codes during calibration proce-
dures. Entry of an incorrect
<Shift> TRIGGER c¢ode may
damage or erase stored
calibration data.

67XXA MM
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Adjust the Function Generator for a

sinewave output of 1 kHz, with an
amplitude of 0.707 Vrms £0.5% and no dc
offset. The generator voitage must be sat
while connected to the 87TXXA EXT AM
input through the BNC tee,

. Set up the 67XXA as follows:

{a) Press <Shift>- RESET.

(b} On the A23 Microprocessor PCEB, move
the CAL/NORM jumper to the CAL posi-
tion (see Figure 3-1),

{¢) Press CW OUTPUT SELECT.

(d) Enter the freguency noted on the Test .
Record.

{e) Press AM,

. Disconnect the Funection Generator from the

B7EXA EXT AM input.

. On the 67XXA, press <Shift > TRIGGER

088, then <Shift> TRIGGER 388, This zeros
the AWV meter calibration data.
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. On the 67XXA, press <Shiit> TRIGGER 342,

This calibrates the AM meter when there is
noe input voltage,

. Reconnect the Function Generator to the

B67XXA EXT AM input.

. On the 87XXA, press <Shift> TRIGGER 343.

This calibrates the AM meter to 2
JT07 Vrms input and saves the calibration
data,

. On the 67XXA, press <Shift> TRIGGER 089,

then <Shift> TRIGGER 397 to generate new
EEPROM checksums,

. Restore the A23 PCB CAL/NORM jumper to

the NORM position. This completes the AM
Meter calibration. o :

'&. AM Meter Calibration Verification
1. To verify the previous AM Meter calibra-
tion, perform the following procedure.

2. On the 8TXXA;

(a)
(b)
(c)

(d)

(e)
(D

Press <Shiit> RESET.

Press CW QUTPUT SELECT.

Enter the frequency indicated on the
Test Record.

Press <Shiit> AM SENSE then enter
50%.

Press AM.

Press MEASURE AM DEPTH. The dis-

play should indicate >47.5% and

_<52.5%.

67XXA MM
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3.21 FM SENSITIVITY CALIBRATICN

a. Procedure Description :

This procedure provides the steps necessary to perform FM Sensitivity calibration. This calibration is required
following replacement of either the A18 FM PCB, any of the Al8 thru A21 YIG Driver PCBs, any of the
YIG-tuned Oscillators, or the A23U27 IC. The calibration procedure determines the correct setting of the A16
FM Attn DAC for each installed frequency band and stores the calibration data in EEPROM (A28U27). The
FM Attn DAC sets the MHz/kHz-per-volt sensitivity of the external FM input for each installed frequency

band.
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'Figure 3.15. Test Equipmens Setup for FM Sensitivity Calibration (0.01 to 20 GHz)

Test Equipment Sefup (for frequencies 26
to 40 GHz)
1. Connect the equipment as shown in Figure
3-16 (see following page).
(a) Connect the 87XA rear panel .

b, Test Equipment Setup (for frequencies e,
0.01 {o 20 GHz)
1. Connect the equipment as shown in Figure
3-15,
(a) Connect the 87XXA rear panel

{b)
(e)
(d)
(e)

10 MHZ REF QUTPUT to the Spectrum
Analyzer External Reference Input.
Connect the Function Generator Out-
put to the BNC tee.

Connect one leg of the tee to the
§7XXA front panel EXT FM input,
Connect the other leg of the tee to the
DVM input, ,

Connect the 875XA RF OUTPUT to the
Spectrum Analyzer BF Input.

p7XXA MM

(b)
(c)
(4
(e)

10 MHZ REF QUTPUT to the
Spectrum Analyzer External Reference
Input.

Connect the Function Generator Out-
put to the BNC tee.

Connect one leg of the tee to the
STXXA front panel EXT FM input.
Connect the other leg of the tee to the
DVM input.

Connect the Diplexer and the
appropriate external Waveguide Mixer
to the Spectrum Analyzer.

Connect the 87XXA RF QUTPUT 1o the
Waveguide Mixer input.
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Figure 3-16. Test Equipment Setup for FM Sensitivity Calibration (20 to 40 GHz)

CAUTION
Care must be exercised when
entering <Shift> TRIGGER
codes during calibration proce-

(e) Ref Level: Adjust to place the signal
peak af the top graticule of the display
(with 6TXXA FM off)

dures. Enfry of an incorrect
<Shift> TRIGGER code may.
damage or erase stored
calibration data.

d. FM Sensitiviiy Calibraiion

1. Adjust the Funection Generator for a

sinewave output of 40 kHz 2200 Hz with an

amplitude of 0.707 Vrms £0.5% and no de
offset. The generator voltage must be set
while connected to the 67TXXA EXT FM
input through the BNC tee.

. Set up the 67XXA as follows:

(a)
(b)

)
{d

(a)
()

(@
{d)

3-32

Press <Shift> RESET,

On the A23 Microprocessor PCB, move
the CAL/NCRM jumper to the CAL posi-
tion (see Figure 3-1).

Press CW QUTPUT SELECT,

Enter the frequency indicated on the
Test Record. '

. Set- the Spectrum Analyzer as follows:

CF; Same as the 6TXXA CW frequency
set in step d.2(d)

Span/Div: 10 kHz

RBW: 1 k=

Filter: Wide

4. On the 67XXA;

(a)
(b)
(c)
(d)

{e)
)

()
(h)

Press <Shift> FM SENS,

Enter 86 kiz.

Press FM. :
Press «Shift> TRIGGER 089, then press
<Shift> TRIGGER 308.

Press CW QUTPUT SELECT.

Enter 2300 MHz (if calibrating
frequency band 26.5 to 40 GHz, enter
1200 MHz). ‘

Press SET INCR/DECR SIZE.

Enter 100 MMz

. While observing the Spectrum Analyzer dis-

play, press the 67XXA DECR and INCR keys
to adjust the waveform displayed so that
the center portion (Bessel null) is at mini-
mum amplitude (see Figure 3-17).

“8. On the 67XXA, press SET INCR/DECR SIZE

and enter a step size of 10 MHz.

. Using the 67XXA DECR and INCR kays, fine-

adjust the Bessel null to at least 40 dB
below the top graticule (if necessary, change
the step size to 1 MHz).

B67THEXA MM
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Fif SENSITI WTY CALIBRATION

T ] T H
XXDBEM CENTER FREQUEN cY 10KHZ

R
I e O

BESSEL!
NULL |

I

1008/ T! 3008 SPAN | EXT 1KHZ

7

87XXA102

Figure 3-17. Typical Spectrum Analyzer Display
of Besssl Null on FM Modulation Wavelorm

B7TXXA MM

10.

11,

12,

13,

. On the 67TXXA press RECALL to store the

calibration data. Record the waveform on
the Test Record.

. If the 6TXXA instrument is a multiband

unit, press CW OUTPUT SELECT, then
enter the next frequency indicated on the
Test Record. If the 67TXXA instrument is a
single-band unit skip to step d.11.

Repeat steps d.3 through d.9 for the remain-
ing band(s) to be calibrated.

When all bands have been calibrated, press
<Shift> to exit the calibration mode,

On the 67TXXA, press <3hift> TRIGGER 088,
then <Shift> TRIGGER 397 to generate new
EEPROM checksums.

Restore the A23 PCB CAL/NORM jumper to

the NORM position, This completes the FM
Sensitivity calibration.
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3-22 FM FLATNESS CALIBRATION
&. Procedure Description
This procedure provides the steps necessary to perform FM Flatness calibration. This calibration is required
following replacement of either the A12 YIG Phase Detector PCB, the A16 FM PCB, any of the A18 thru A21
YIG Driver PCBs, any of the YIG-tuned Oscillators, or the A23U27 IC. The calibration procedure determines
the correct setting of the A18 Phase Mod Cal DAC for 2ach installed frequency band and stores the calibration
data in EEPROM (A23027), The Phase Mod Cal DAC sets the flatness of the FM circuit response by adjusting

the FM deviation in the phase-lock mode.
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FUNCTION ™™ tes EP—
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Figure 3-18. Test Equipment Setup for FM Flatness Calibration (0.01 to 20 GHz)

b, Test Eguipment Setup {for frequencies e. Test Equipment Seiup (for fregueneies 29
0,07 te 20 GFHz) to 40 GEz)
1. Connect the equipment as was shown in Iig- 1. Corinect the equipment as shown in Figure
ure 3-18, 3-18 (see following page).
{2) Connect the 67XXA rear panel ' (a) Connect the 67XXA rear panel
10 MHZ REF OUTPUT to the Spectrum 10 MHZ REF QUTPUT to the Spectrum
- Analyzer External Reference Input. Analyzer External Reference Input.
{b) Connect the Funeciion Generator (b) Conpect the Function Generator Qut-
QOutput to the BNC tee, put to the BNC tee.
() Connect one leg of the tee to the (¢} Connect one lag of the tee to the
873X A front panel EXT FM input, GTEXA front panel EXT FM input,
(d) Connect ther other leg of the tee to the {d) Connect the other leg of the tee to the
DVM input. DVM input, ' '
(e) Connect the 87XXA RF OUTPUT to the (2} Connect the Diplexer and the
Spectrum Analyzer RF Input. appropriate external Waveguide Mizer

to the Spectrum Analyzer.
{f) Connect the 67XXARF OUTPUT to the

Waveguide Mizer.

87TXXA MM
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Fi FLATNESS CALIBRATION
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Figure 818,  Test Equipment Setup for FM Flatness Calibration (20 to 40 GHz)

CAUTION

Care must be exercised when
entering <Shifi> TRIGGER
codes during calibration proce-
dures. Entry of an incorrect
<Shift> TRIGGER code may
damage or erase siored
calibration data

g, FM Figiness Calibrafion

L

o

Adjust the Function Generator for a
sinewave output of 2 kHz +10 Hz , with an
amplitude of 0.33% Vrms %£0.003 Vrms and
no de offset. The generator voltage must be
set while connnected to the 67X¥A EXT FM
input through the BNC tes,

. Bet up the 67XXA as follows:

(8) Press <Shift> RESET.

() On the A23 Microprocessor PCB, move
the CAI/NORM jumper in the CAL posi-
tion (see Figure 3-1).

(¢) Press CW QUTPUT SELECT.

(d) Enter the frequency indicated on the
Test Record.

. Set the Spectrum Analyzer as follows:

(a) CF: Same as the 8TXXA CW frequency
set in step d.2(d)

(h) Span/Div: 1kHz

(c) RBW: 1kHz

67{XA MM

(d) Ref Level: Adjust to place the signal
peak at the top graticule of the display
(with 67XXA FM off)

4. On the 67XX4A;

(a) Press <Shift> FM SENS.
) Enter 10 kHz,
{¢) Press FM.

, On the Spectrum Analyzer, obsarve that the

fundamental has dropped in amplitude and
has 2 kHz sidebands (see Figure 3-20).

. On the 67XXA;

(2) Press <Shift> TRIGGER 089, then
«Shift> TRIGGER 317. '

(b) Press CW.

(¢) Enter 80 MHz.

(d) Press SET INCR/DECR SIZE.

(e) Enter 10 MHz.

. While ohserving the Spectrum Analyzer dis-

play, press the 67XXA DECR and INCR keys
to adjust the fundamental as far as possible
down from the reference established in step
d.3(d).

. On the 67TXXA, press SET INCR/DEGR SIZE

and enter a step size of 1 MHz,
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Figure 3-20,

3-38

Typical Spectrum Analyzer Display
of FM Flatness Response

8. Using the 67XXA DECR and INCR keys,
fine adjust to set the fundamental level to
at least 10 dB below the top graticule,

10. On the 67EXA, press RECALL to store the
calibration data. Record the waveform on
the Test Record..

11, If the §73XA instrument is & multiband
unit, press CW OQUTPUT SELECT, then
enter the next frequency indicated on the
Test Record, If the 67XXA instrument is a
single band unit skip to step d.12,

12. Repeat steps 4.3 thra d.11 for the remain-
ing band(s) to be calibrated.

13, When zll bands have been calibrated, press
«Shift> to exit the calibration mede,

14, On the 67TXXA, press <Shift> TRIGGER 089,
then <8hiit> TRIGGER 397 to generate new
EEFPROM checksums.

15, Restore the A23 PCB CAL/NORM jumper to

the NORM position. This completes the M
Flatness ca]ibratign.

67TXXA MM
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3-23 FM METER CALIBRATION

. Procedure Description

This procedure provides the steps necessary to perform FM Meter calibration. This calihration is required
following replacement of the A16 FM PCE or the A23U27 IC. The procedure calibrates the metering function
of the FM circuitry {FM MH2/V or FM KHz/V readous on the MODULATION display) and stores the calibration
data in EEPROM (A23U27). :
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Figure 3-81, Test Equipment Setup for FM Meter Calibration

b. Test Equipmeni Seiup e. FM Meter Calibrafion
1. Connect the equipment as was shown in Fig- 1. Adjust the Function Generator for a
ure 3-21. sinewave cutput of 40 kHz, with an
(a) Connect the Function Generator output amplitude of 0.707 Vrms £0.5% and no de
to the BNC tee. offset. The generator veltage must be set
(b) Connect one leg of the tee to the while connected to the 67XXA EXT FiM
BTXXA front panel EXT FM input, input through the BNC tee,
{¢) Connect the other leg of the tee to the
DVM input. 2. Set up the 67TXXA as follows:
(a) Press <Shift> RESET,
: CAUTION (b) On the A23 Microprocessor PCB, move
Care must be exercised when the CAL/NORM jumper to the CAL
entering <Shift> TRIGGER position {see Figure 3-1).
codes during ealibration proce-
dures, Entry of an inecorrect 3. Disconnect the Funetion Generator from the
<Shift> TRIGGER code may 67XXA EXT FM input.

damage or erase stored
calibration data.

P

. On the 87XXA, press <Shift> TRIGGER 088,
then «<Shift> TRIGGER 340. This calibrates
the FM meter when there is no input volt-
age.

5. Reconnect the Function Generator to the
EXT FM input.
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8. On the 67TXXA, press <Shift= TRIGGER 341,
This calibrates the FM meter to a
707 Vrms input and saves the calibration
data.

7. On the 67XXA, press <Shifi TRIGGER 088,
then «Shift> TRIGGER 387 to generate naw
EEPROM checksums.

8, Restore the A23 CAL/NORM jumper fo the

NCBEM pesition, This completes the FM
Meter calibration.
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d.

i Meter Calibration Verification
1. To verify the previous FM Meter calibra-
tion, perform the following procedure.

2. On the 67XXA;
(a) Press FM.
() Press MEASURE FM DEV,

(¢} Verify that the MODULATION display

reads 300 kHz +15 kHz.

BTXXA MM |




