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WARNING

115. Volts AC and 100 Volts DC are used in thisinstrument. Some of the
maintenance and servicing operations described herein are performed with power
supplied to the instrument while protective covers are removed. Exercise extreme
care when performing these operations. Line voltage is always present on terminals
including the power input connector, fuse holder, power switch, etc. In addition,
when the ingrument is on, energy available at many points may result in personal in-
jury or death when contacted.

WARNING

This instrument is supplied with a three-wire power cable. The center third wireisin-
tended to connect the instrument chassis to earth ground when used with a properly
wired, three-conductor outlet. Refer to section Il for details of power connection.
Improperly grounded equipment configurations may result in hazardous potentials
between the chassis of two or more instruments or earth ground.
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OPERATOR’S MANUAL

MICROWAVE LINK ANALYZER SYSTEM
INCLUDING
T-1353 (V) 1/U (HP MODEL 3710A) (NSN 6625-00-520-4992); R-2049 (V) 1/U
(HP 37028) (NSN 6625-00-520-5023); DT-542/U (HP 3703B); PL-1384/U
(HP 3705A) (NSN 6625-00-520-5055); HP-3715A AND PL-1405 (V) 1/U
(HP 3716A) (NSN 6625-00-520-5059)

REPORTING OF ERRORS

You con improve this manual by recommending improvements using DA Form 2028-2 located in the back
of ihe manusl. Simply tear out the seif-addressed form, 7ill it out as shown on the sample, fold it where shown,
and drop it in the mail. o

if there ave vo blank DA Forms 2028-2 in the back of your manual, use the standard DA Form 2028
(Recommended Changes to Publications ard Blank Forms) and forwerd (o the Commander, US Army Com-
munications and Electronics Materiel Readiness Command, ATTN: DRSEL-ME-MQ, Fort Moumouth, NJ
07783.

In efther case 2 reply will be fernished direct to you.

)

D This manuel is an suthentication of the menufaciurer's commerclal Ierature which, through usage, hes been found fo cover the
data required to operate and meiniain this equipment. Since the manuel was not prepared In eccordence with military specifications,
© the lormet has not beer slretured to consider levels of malntenance.
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SYSTEM SERVICE MANUAL CONTENT

Section | contains General Inforraation on the MLA. Included is a general
introduction and a complete table of specificaticns.
Section I contains information on inspection, preparation and storage.
Section I contgins information on back-to-back performance checks and

troubleshooting. This enables a malfunction in the MLA System
to be isolated to one instrument. Reference is given to a General
Service Sheet and Test Point (TP) within that instrument.

Section |V contains information on performance checks of the individual
instruments. Should any of the instruments fail to meet the stan-
dards required, then refer to the ADJUSTMENT PRCCED-
URES in the instrument Service Marual. .

Block The fold-outs at the rear of this manual contain block diagrams
Diagrams of the Transmitter and Receiver, including plug-ins.
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SECTION O

INSTRUCTION

0-1. Scope

This manual describes the Microwave Link Analyzer
System (MLA) (figure 1-1) and provides operational in-
structions. It altc contains installation instructions and
back-to-back performance checks and certain operator
troubleshooting procedures.

0-2. Indexes of Publications.

a. DA Pam 310-4. Refer to the latest issue of DA Pam
310-4 (0 determine whether there are new editious,
changes, or additional publications pertaining to the
eguipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to deter-
mine whether there are modification work orders
(MWO’s) pertaining to the equipment.

0-3. Forms and Records

a. Reports of Maintenance and Unsatisfactory Equip-
ment. Maintenance forms, records, and reports which
are to be used by maintenance personne! at all levels of
maintenance are listed in and prescribed by TM 38-750.

b. Report of Packaging and Handling Deficiencies.
Fill out and forward DD Form 6 (Packaging Improve-
ment Report) as prescribed in AR 700-58/NAVSUPINST
4030.29/AFR 71-13/MCO P4030.29A and DSAR
4145.8.

c. Discrepancy in Shipment Report (DISREP) (SF
361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR
$5-38/NAVSUPINST 4610.33A/AFR 75-13/MCO
P4610.19B and DSAR 4500.15.

0-4. Reporting of Equipment Improve-
ment Recommendations (EIR).

EIR’s will be prepared using DA Form 2407,
Maintenance Request. Instructions for preparing EIR’s
are provided in TM 38-750, The Army Maintenance
Management System. EIR’s should be mailed directly to
Commander, US Army Communir-tions and Elec-
tronics Materiel Readiness Commana, ATTN: DRSEL-
ME-MQ, Fort Monmouth, NJ 07703. A reply will be
furnished directly to you.

0-5. Administrative Storage.

Administrative storage of equipment issued to and used

by Army activities shall be in accordance with TM

740-90-1.

0-6. Destruction of Army Electronics
Materiel.

Destruction of Army electronics materiel to prevent
enemy use shall be in accordancae with TM 750-244-2.

0-1
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Figure 1-1 Microwave Link Analyzer System
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SECTION |

INTRODUCTION

1-1. GENERAL

1-2 The ap Microwave Link Analyzer (MLA) is a
combined Saseband (88) and Intermediate Fre-
quency (IF) analyzer. Designed to satisfy inter-
national msasurement requirements, the MLA per-
mits rapid tuning and equalization of satellite and
‘srrestrial radio relay links for realization of their
full traffic potsntial.

1-3. The MLA allows the various forms of dis-
- tortion occurring in a link to be identified, meusured
and localized to BB and IF devices and BB/IF
combination devices (eg, modulators and/or de-
moduiators). From these measurements, it is also
possible to deduce the Radio Frequency (RF] per-
formance of the link. RF measurements however
can be made directly with the »id of the hp
Mode! 3730A Dewn Converter.

1-4. The MLA consists of a 3710A IF/BB Trans-
mitter, with a Transmitter plug-in, and a 3702B
IF/BB Recsiver, with a Receiver plug-in.

The plug-ins avaiiable for the MLA are:

3715A BB Transmitter, providing BB test-tones of
83.333, 250 and 500kHz.

3716A BB Trensmitter, providing BB test-tones of
83.333, 250 and 500kHz and, in addition, high
frequency test-tones of 2.4, 4.43, 5.6 and 8.2MHz.

37038 Group Delay Detector, allowing group delay
distortion measurerents to be made on BB test-
tones of 83.333, 260 and 500kHz.

3705A Differential Phase Detector, allowing group
delay distortion measurements to be made on 8B
test-tones of 83.333, 250 and 500kHz, and differ-
ential phase measurements to be made on the
high frequency test-tones of 2.4, 4.43, 5.6 and
8.2MHz.

Optional frequencies to those above are listed on

Page 1-2.

1-5. Inclusion of high frequency BB test signals,

correspending to the upper BB frequency of the
link, permits the detection of amplitude to phase
mo-dulation conversion effects. Optimization of the
link differential gain and phase performance using
thess frequencies will achieve closer agreement
with white noise loading tests.

1-6.independent operation of the transmit and
receive portions ¢f the transmit and receive portions
of the MLA allow between station (multihop-)
measurements as well as in-station measurement.

1-7. Measurements made at the distant end of a
between station test can be observed at the local
end by a ‘slave’ facility involving two MLA's and
the return path of the link. The measurement
slaved back is immune from the characteristics of
the return path.

1-8.Measurements are made throughout the IF
swept spectrum of 45 to 85MHz (including demodu-
lation of BB frequencies up to 5.6MHz) and at one
of seven discrete BB freguencies within the range
83.333kHz to 8.2MHz.

1-9. External modulation facilities on the MLA
allow compatibility with a wide range of test
equipment.

1-10. SYSTEM FEATURES

a. Combined IF and BB test set for covering the
IF (45 to 95MHz) ar | BB (83.3kHz to 8.2MH2z)
frequency spectrum of 1800 Channel and Colour
TV Radio Relay Links. Demodulation of BB fre-
quancies up to 5.6MHz.

b. Sweep width automatically compensated dur-
ing high frequency test-tone operation to ensure
that the sidetones occur within the test bandwidth.

c. The AM INPUT allows external signals from
500kHz to 10MHz to be amplitude modulated
onto the IF OUTPUT signal, and AM suppression
measurements to be made on limiters.

d. IF.amplitude flatness of £0.05dB from 45 to
95MHz. |IF frequency stability of £100kHz. IF
frequency markers of 70MHz, 2MHz ‘comb’ and
sliding symmetrical pair.

1-1
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e. Inbuilt CRT display for ease of use, minimiz-
ing interconnections and more importantly eimina-
ting ground loop problems which may occur In
terminal stations. Dual display of interdependent
link parameters. Constant X-axis deflection in-
dependent of sweep width changes.

f.  Comsat/Intelsat requirements met by option-
ally available sweep frequency and measurement
bandwidth? appropriate to satellite link signal:

noise conditions.

1-11. OPTIONS

The MLA has a number at optional irequencies to
meet individual customer requirements. Table 1-1
lists the combinations of BB frequencies, and Table
1-2 the Sweep frequencies available, along with
the option number for each instrument.

Table 1-1 BB Frequency Options

Options
BB Frequencies
3716A 3715A 3705A 37038
83.333, 250, 500kHz STD STD
83.333, 250, 500kHz & 2.4, 4.43, 5.6, 8.2MHz STD STD
92.593, 277.778, 555.556kHz 009 008
02.593, 277.778, 555.556kHz & 2.4, 3.58,
5.6, 8.2MHz 010 010 g
92.593, 277.778, 555.5566kHz & 2.4, 3.58,
4.43, 8.2MHz o1 o
92.593, 277.778, 555.556kHz & 2.4, 4.43,
5.6, 8.2MHz 012 012
83.333, 250, 500kHz & 2.4, 3.58, 5.6, 8.2MHz 013 013 =
83.333, 250, 500kHz & 2.4, 3.5, 5.6, 8.2MHz 014 014
83.333, 260, 500kHz & 2.4, 4.5, 5.6, 8.2MHz 016 016
83.333, 250, 500kHz & 2.4, 3.58, 4.43,
8.2MHz 018 018
83.333, 250, 500kHz & 2.4, 3.58, 4.43,
5.6MHz 019 019
Table 1-2 Sweep Frequency Options
Options
Sweep Frequencies
3710A 3702B 3705A

70Hz sTD STD
50Hz Internal 006 STD
100Hz Internal 007 STD
#18Hz in addition to 70Hz internal (with associated
bandwidths of 90 & 100Hz) 015 STD 015

*The only BB frequency options available with Option 015 are Options 010 and 011

12
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Table 1-3 Connector Options

y i .
g Options
3710A 3716A 3715A 37028

BNC " sTD STD STD STD
Siemens Large b 002 002 002 00z
Siemens Small 003 003 003 ol
Commercial equivalent of WECO 4778

(with 75/124% bal on mainframe) 004 004 0C4 0G4

Option 017: The IF LLEVEL is voltage instsad of power raferenced. A detected levei of the IF signal

prior to the IF ATTENUATOR is provided on the Yransmitter rear panel. A switch is added to the Recsiver

rear panel to ailow the Y1 and Y2 displays to be inverted and a 40dB attenuator pcd inciuded in the
accessory kit allows an IF level down to -91dBm to be obtained.

1-12. TERMINOLOGY AND ABBREVIATIONS

1-13 The terms and abbreviations used in the MLA
Service manuals are defined below:

a. MLA. Microwave Link Analyzer.
b. Transmitter. 3710A {F/BB Transmitter.
c. Recsiver. 37028 IF/3B Recsiver.

d. RF.Radio Frequency.The frequency of radio
transmission in a microwave communications link.

e. IF. Intermediate Frequency, 45 to 95MHMz.
The IF band of interest, when the IF centre fre-
quency is centred o 7O0MHz (CCIR recommended).

f. BB. Baseband. The total muitiplexed infor-
mation t0 be modulated onto or demodulated
from the iF carrier. The bandwidth depeds
. upon the information to be carried. The term BB
used by Ap refers to asingle test-tone.

g.  SLAVE. For Slave Operation, two complete
MLA systems are necessary: one systern at the
local end, and the cther at the remote or measur&
ment end of the link. The SLAVE facility aiiaws
the remote ‘master’ receiver display to be monitored
by the focal ‘siave’ receiver.

h. Medulstion index. The ratio of the peek
deviation to the modulating frequency, ie, Modu- -
lation index = Af/fm.

i. Bessel Zero. An FM signal consicts of a
carrier and a number of pairs of significant side-
bands. As the Modulating Index varies, the ampli-
tudes of the carrier and pairs of sidebands sary
and for certain modulation indices the amplitude
of the carrier or pairs of sidebands become zero.
This nul! condition is known as a ‘Bessel Zero’. A
Modulation Index of 2.4048 and a modulating
feequency ot 83.333kHz will produce a2 Besssl
Zeio icarrier null only) whan the deviation is
141kHz rms (ie, 20CkHz pk-pk). A Bessel Zero is
also referred to as a Crossby Null. .

1-3
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Table 1-4 3710A IF/BB Transmitter Specifications

iNTamal moda: 70Hz £3Hz.

LINE mode: Locked tn ling freguancy.

Option moda: As for INT (Opt. 015 not fitied).
EXTarnul mode: Sse EXT SWEEP INPUT.

Burenp Cuipat:
Level: O to 26V pk-pk min into 1OKo§3m,

Ent. Swep leput:

Fregquancy: 18 t» 1004z,

Input Lavel: AV pk-pk maintains system calibration £20%.,
Impedunce: STk ohwn,

iF

Froquaneys
Sesls: 45 1o 95MHz £C.SMHz
Stability: 3 100kH2/5hs period, after 1/2hr warm-up
pariod (st 7084Hz).
Devistina: :
ZJ% 100kH? 10 S00kHT
Seale: 0.5 to 500kHz
+123% 10kHz to 100kHz
Swesp Width:
%2MHz INT 2nd LINE swesp
Scale: 0 to 50MHz
*20% EXT swezp {4V pk-pk input)
Reduce: Lamp lighis when outside 45 to 95MHz range by
Mz X 1MHz.
" Auto Reducrion (3716A only): When BR frequency is
greater than 500k Hz, the Swesp Width reduces by
2 x 88 FREQUENCY £ 13%

IF Cutpe

Power: Reference level of +10dBm £0.5dB (iF VERNIER
at Gi.

IF VERNIER: Not less than X1dB. -

IF ATTENUATOR: 0 to 61¢2 in 1dB steps.

Attenustor accuracy: £0.168 or £ 1% whichewer is graat-

est,

Harmonics: ~>28dB beiow fundamental.

Impedance: 75 chin.

Return Loss: 55 to 85MHz, betier than 30dB
45 to 95MHz, bettsr than 28d%

Aux Output

IF Uceal:

Level: Not less then -10dBm,
impedancn: 75 ohm.

Roturn Loss: >>20dB.

7658y Meat:

Frequancy: T0MHz £5kHz,

Power: +10dBm 10.608.

Harmorics: >>28d8 beiow fundamental,
Impedance: 75 ohmi.

Return Loss:

AM Input

Freguency: S0NkHz to 10mMiHz.
Izput Level: C4Bm.
Maduiadion depth: O to 15%.
Dial Accurecy: £ 15% of sstiing.

Impedance Converter (OPT 004)

Can be ussd for 88 + SWEEP OUTPUT or BB QUTPUT
tnput impedance: 75 ohm unbalanced
Output impedance: 124 ohm balanced

Frequency Range: 18Hz to 100Hz
. 80kHz 10 10MNHz
Conwursion: 18Hz 10 100Hz, 1:1 Valage
) Conversior £0.5dR
80kHz to 10MHz, 1:1 Power
Convarsion £0.5d8
Balance: 18Hz to 100Hz 1%

80kHz to 1MHz 1%
1Mz 3o 10MHz 3%
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Table 1-5 3715A/3716A BB Transmitter Specifications

hylé B dB
Lewal: O to -48d8m in 1dB steps
TS et 00 5.6V phpk {min) x K determined by 88 POWER conwol. { £0.508 st 08m
at BB frequsnciss of 500xHz VERNIER control gives a continuous { 1 1dB at other levels
and less. variation of not less than 1dB.
3792A 010 5.5V pk-pk (min) x W Hormonics: ~>3848 below fundamental.
&t 88 fr&jusncies of 2.4MHz Impadance: 75 chm.
and ahove. Raturn Loss: Better than 30dB.
3715A  0105.5V pk-ok {min) x K
Hermonics: ~>40dB below fundamen sl Ext BB lnpat (3796A caly)
OCutput Impedance: 75{2nominal. . Freguency: 80kHz to 10MHz.
Level: -10dBm maintains calibration $10%6.
Beschand Impedance: 76 shm.
P Return Loss: Better than 30dB.
83,333, 250, S00kHz tz.Hz or tm Reduese 88 Frequency (3716A oaly) -
2.4, 4.43, 5.6, 8.2MH2 (3716A only) § whichsver is greetest When the BB frequency & thers 500kHz the
E£XT (3715A only): refer 10 EXT BB INPUT. ncy is grester 2 the lamp
lights if SWEEP WIDTH control is sex to less than 4 x BB
B8 Cusipust FREQUENCY 10%.
Level: +10d8m £0.5d8 reduced by not less than 1dB by
VERNIER control.
Harmonics: ~>3848 bslow {undsments).
impsdance: 75 ohm.
Return Loss: Better than 30d8.

23716A: At BB frequencies of 500kHz and less, K is determined by 371GA SWEEP WIDTH and 3716A
SWEEP CAL controls.

At BB frequencies of 2.4MHz and above, W is determined by 371CA SWEEP WIDTH and 3716A
SWEEP CAL and BB FREQUENCY controis.

3715A: K is determined by 3710A SWEEP WIDTH and 3715A SWEEP CAL controls.

tF Sweep Width (in MHz) IF Sweep Width (in MHz) — 2 x BB Freq (in MHz)
50 50

1-5
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Table 1-6 3702B IF/BB Receiver Specifications

Y1 DISPLAY
Switch Mater Calibration
REF iIF None
[ [ 2 IF 0.1,0.30r 1.0dB
BB8* 88° 1,30r 10%
RET LOSS® RET LOSS® Uses Return Loss
attenuator
EXT* - 50mV or 10% of
input
*Not with Y2 DISPLAY in SPECTRUM
Y2 DISPLAY
Switch Calibration
SPECTRUM None
IF 0.1,0.30r 1.0d8
DELAY From 37038/3705A
SLAVE Adopts remota display
calibration
IF CHARACTERISTICS
IF IRPUT

Freguency Range: 7C £25MHz.
AFC Capture Range: 70 £3MHz.
AFC Hold-in Range: 70 2 25MHz
Input Power Rangs: +21dBm to -10dBm.
3dF IF LEVEL attenuator
compensates for power levels
greater then -10dBm.
Power Measurement Accuracy: £0.5dB.
Input impsdance: 75 chm.
Return Loss: >>30d8 (S5 to 85MHz; >>28dB (45 to 95Miz)
Calibration Magnitudes: 0.1, 0.3, 1.0dB £ 10%.
Flatnass: £0.05d8 up to +5dBm;
%0.1d!: from +5 to +23dBm back-to-back
System _reck, 45 to 95MHZ.
Freguency Mashers
Centre Marker: 70MHz T 100kHz.
Stiding Markers: 0 to 25MHz, offset.
Offset Disl Accuracy: £ 1MHz
Marker Comb: 2MHz £ 100kHz.

Demodutator
Frequency Range: 80kHz to 5.6MHz
Deviation Range: 10 to 500k Hz rms.

Spestrum

Use IF INPUT, AFC inoperative.

Centre Frequency: 70MHz.

Scan Width: £0.5 10 ToMHz.

Crystal Marker: 70MHz £5kHz.

Nulling Sensitivity: Detects £0.1dB change in modu-
lation index at a Bessel Zero.

Raoturn Loss

NOTE: Return Loss requires frequency replica at IF
INPUT 10 lock AFC.

Input Power Range: -22dBm to -50d8m.

Flatness: 1d8 70 $25MHz

Input Impedance: 75 chrr..

Return Loss: >>28d8.

BB CHARACTERISTICS

BB IRPUT 78 ohm (OPT 004: eddition of 124 chen bal)
Frequency Rangs: 8CkHz to 10MH2z, Sweap 18 to 100Hz.
Input Range: BB Power -49 to -10dBm. Sweep Volitage
600mV to 10V pk-pk, for a 10cm £ 5mm trace defiection.
Maasurement Accuracy: BB Power £0.5d8.

Input impedance: 75 ohm unbalanced Return Logs ~>26d3.
{124 ohm bal for OPT G04).

Colisration

Calibration Magnitudes: 1, 3, 103%.
Accurscy: +10%.

Display Bandwidth: 1, SkHz,

DISPLAY CHARACTERISTICS

CRT

Post accelerator, 6k V acceierating potential; sluminized
P2 phosphor; safety glass faceplate. 8 x 10 div psrallax
free internal graticule.

Horizontal Defteztion

Swrasp Soures

INT IF: Recovered from swept IF INPUT.

EXT: From EXT SWEEP INPUT.

EXT BB+: Recov- d from 8B INPUT if signal also
includes sweep.

EXT BB-: Same as EXT BB+ but reversed swesp
direction.

Ext Swesp Input -
Amplitude: 600mV to 10V pk-pk maximum.
Frequency Range: 18 to 100Hz sinusoidal.

Inpurt impeadance: 5k ochm nominal.

AGC

Displayed sweep width remains constant to within
5mm for 3 to SOMHz IF Sweep Width and 800mV to
10V pk-pk-spplied to BB INPUT or EXT -
SWEEP INPUT.

Vertica! Defiection

Y1 and Y2 controlied by respective DISPLAY switches
{see Y1 DISPLAY and Y2 DISPLAY specifications).

Ext Input (V1)

Function: Operates as a conventional oscifloscope input.
Frequency Range: dc to 12kHz (3dB).

Maximum Input: 0.5V pk-pk

DC Offset Range: 32V maximum.

Calibration: 50mV *5%.

10% £ 1% of input.

Input impedance: 10k ohm nominal.

Sensitivity: 0.5mV/cm.

Sisve

Permits the measurement made by a remote 37028 to be
reproduced locally with virtual immunity from the link
return path characteristics.

Slave Output

Levet: 50 £ 10mV/cm af Y1 or Y2 trace with fre-
quency markers added.

Qutput Impedance 2k ohm nominal.
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Table 1-7 3703B/3705A Receiver Plug-in Specifications

37038 Group 3708A Differsntial
Delsy Detector Phass Detector
INPUT
€8 Freguensles £3.333kHz, 250 & 500k Hz 83.333, 250 end S00kHz
2.4, 4.43, 5.6 and 8.2MHz .
{for Optional frequencies g8 pare. 1-11)
PHASE DETECTOR
Cepture Rangs t5Hz +5Hz at 83.333, 250 and S00kHz
[OPT 009 £154z2) [OPT 010/011/012 £ 15Hz]
t5ppm at 2.4, 4.43, 5.6 end 8.2MHz
CALIBRATION 1,38nd 10 s 1, 3 and 10ns at 83.333, 250 & 500kHz
1°, 10° & 20% redian ot 2.4, 4.42,5.8
& 8.2MHz2.
Ancuracy £10% 110%
MEASUREMENT BANDWIDTH 1,6 snd 10kHz £ 10% 1,5and 10kHz £ 10%
DYNAMIC RANGE >200 ns >200ns st 83.333, 250 & 500kHz
> 18° or 31.4% radian st
2.4,4.43,5.8 snd 8.2 MHz
oOuUTPUT The output, internally connected to the 37028, is
8 voitage proportional to the instantaneous value
of group delay or ditferential phase variations
Table 1-8 System Specifications
GENERAL
sTea miBA s71eA 762 30038 . . TWEEA
Veiags 115, or 230V 10% 115, or 230V 210%
POWER SUPPLY: Poogmensy | 48 w0 68Hz From 3710A 48 10 68Mz From 37028
Powes 100VA masimum 100vA
TEMPENATURES: Cpeveting 0° 10 50°C (32° 10 122°F)
Stamge 40° 10 85°C {40° 10 148°F)
WEIGHTS: veat 35ib (18kg) A5 (1.5kg) 428D (2kg) 4810 (21kg) Wb (1.4kg)  3.25ib (1,8kp)
with plugin Sipplap °*58ib (28kg) 10ib (4.5kg) 111D (Skg) °80ib (38%g} b (4kg) 101 {4.5kg)
e 16.7in (425mm) Sin (127mm) 18.75in (625mm) 3.6in (92mm}
BUEAREIONE tlalgtn @.75in (172mm) 4.7in (120mm} &.5in (216mm) 8.25in 1210mm)
Deptr 18in (457mm) 14in (358mm) 18in (457mm) 10.5in (287mm)
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FIXED FREQUENCY

Table 1-8 System Specifications (continued)

Reagp
lzesuramant Asoeracy Froguoncy dead
Slpmimum SRintoamemn
* IF Power +21d8Bm -10d8m +0.548
1B Galn +72d8 CdB tia8 45 1o 95MHz
1P Las 20d8 od8 t1i0e
* BB Power -1098m -48d8m 0.~ 3
B8 Gain 3948 od8 +1¢8 T bukHz to 10MHz
83 tom 58d8 odB8 t1d8
Roduioter Sonsitivity 141kHz RMS/48dBm 141kHz AMS/0dBm 70 £3MH2
(at IF OUTPUT)
Using 83.3kHz BB frequency and first Besse! Zero (2.405). Accuracy 1kHz.
Demoduioter Sanaitivity -10dBm/x kHz RMS -49dBm/ x kHz RMS 45 to 95MHz
x can be anywhere in the range 10 t0 500kHz RMS {st IF INPUT}
Using calibrated devistion controt and measuring BB power output from d dul
TRequires removal of 3705A/3703B to avoid built in LP filter at BB Frequencies otfier than indicated on 3705A/37038.
® Receiver only
Table 1-8 System Specifications (continued)
SWEPT FREQUENCY
Plaximum Inherent Siope Maximum Inherent Noisa (rms)
[ AR—, IF Rengo Rengs PMaxinum
(aiz) Senaitivity 88-88
8888 IFIF 88 at IF4F
il Freg. -40dBm
IF Rezponse 451095 Otot3dBviaY1  O.1dB/cm +Q,05d8 at +5dBm
0 10 £3d8 via Y2 10.1dB from +5 10
- +21dBm -
10 10 489B via 10.5d8B via RETURN
RETURN LOSS Loss
88 Linearity 50 10 80 010 50% 0.25%/cm 0.1% 0.2% -
& CHierential Gain | 451095 X 0.4%
Group Deloy 55t0 85 200ns 0.25ns/cm O.1ns 0.4ns 83.3kHz 1.2ns  0.6ns 200kH:2
50 to 30 0.6ns 250kHz  0.4ns 0.2ns ems dev.
45 10 95 ns S00kHz  0.2ns 0.1ns :
o 0 o o o 24aMH;  ©62° 0a°
Ditferentiol Phaso 5;’ :zg ;? % radl 0.5 Jem Q.1 0'40 a 2.4 g.;o >24 sammHz 0.2° 01° S00KHzZ
451095 } - 4, ( MHz g0 MHz semHz 02°  0.1° rms duv.
© 06 0 g82mHz  0.4° t
I Rotern Lo 451095 10 to 49dB 1dB/cm 1d8
(Accuracy depends — -—
on hybrid used)
WOTE: for the R 10 fock ically on ther i signal, an IF signal within the range 70 * 3MHz is necessary.

ot

1 At 8.2MHz an external demodula * can be used for BB 10 IF and IF 10 IF measurements

1-8
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SECTION Il

INSTALLATION
AND DESCRIPTION

2-1. INTRODUCTION

2.2 This section contains infor mation on identi-
fication, unpacking, inspection, storage, and mech-
anical and electrical installation.

2-3. IDENTIFICATION

2-4. A Hewlett-Packard instrument is identified
by a 10-character serial number on a plate attached
-to the rear panel. The title page of the manual lists
the serial numbers of instruments to which it
applies. If an instrument serial number does not
agree with those listed on the title page, the
differences will be covered by Manual Change Sheets
supplied with the manual.

SERIAL

Figure 2-1 Instrument Identification

2-5. UNPACKING AND INSPECTION
2-6. Mechanical Inspection

2-7. If damage to thc shipment carton is evident,
ask that an agent of the carrier be present when
the instrument is unpacked. Inspect the instrument
for visible signs of damage (scratches, dents, broken
knobs etc). Check for the presence of all furnished
accessories, as listed in Table 2-I.

2-8. Electrical Inspection

2-9. After completing the Preparation for Use and
the Electrical Preparation (Paragraphs 2-12 through
2-22), perform the back-to-back checks detailed
in the Operating Instructions publication.

2-10. Claim for Damage

2-11. If the instrument is mechanically damaged
or fails to perform to measurement accuracy,
natify, the.carrigr. and the nearest Hewlett-Packard
Sales and Service Office without delay. (Sales and
Service Offices are listed at the back of this Manual.)
Retain the shipping carton and packaging material
for inspection by the carrier. The Hewlett-Packard
Sales and Service Office will arrange for the repair
or replacement of damaged instrument without
waiting for any claim aaainst the carrier to be
settled. '

2-12. PREPARATION FOR USE
2-13. Mechanical Preparation

2-14. COOLING. Codling is assisted by a fan fitted
to the rear pand of the instrument. Make sure
that the filter screen is fitted and is clean. The
temperature of the surrounding air must not
exceed 50°C. Clearances for ventilation should be
3to 4 inchesat the side and care must betaken
to ensure that other instruments do not discharge
hot air near the side ventilators. The clearances
provided by the plastic feet in bench stacking, and
thefiller stripsin rack mounting, are adeguate for
the top and bottom cabinet surfaces.

2-15. BENCH USE. The IF/BB Transmitter and
I|F/BB Receiver cabinets have plastic feet which
are shaped to make full width modular instru-
ments self-aligning when stacked. The IF/BB Trans
mitter has a foldaway tilt stand which permits the
instrument to be inclined for more convenient
viewing of the control panel.

2-16. RACK MOUNTING. Rack mounting kits are
available for the IF/BB Transmitter and |F/BB
Receiver cabinets, and all necessary hardware and
instructions are included in the kits.

2-17. Electrical Preparation

2-18. Theinstrument will operate on 100, 120,
220 or 240 volts RMS, + 5% to - 10%. Operating
voltage is selected by a “circuit card” inserted into
the line module at therear of each instrument.
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Table 2-1 Accessories

N . Standard Option 002 Option 003 Option 004
(BNC) (Siemens 2.5mm) (Siemeans 1.6mm) (WECO)
155504 156504 185504
Accssory it 15580A Gption 302 Option 003 Option 004
{comprising]
, 15520A 15520A 15520A
If Hybrid 15520A option 002 Option 003 (BNC onlyl
, 15521A 15521A [5521A
17dB Mismatch 15521A Option 002 Option 003 (BNC only)
o 2x15522A 2x15522A 2x15522A
750hm  Termination 2x15522A option002 Option 003 (BNC only)
i 3xI5525A 3x15525A 3x15525A 3x15548A
48in cable (BNC/BNC) (Siemeng/Siemens) {Siemens/Siemens) (BNCIWECO)
& 2x|5551A
(WECOMWECOQ)
Piastic Storage Box 1540-0179 15400179 1540-0179 1540-0179
Rock Mounting Kits 5080 -0776 for the 3710A
50800777 for the 37028
Extondes Boards ' 03710-70090 for the 3710A
05710-70081 for the 3715A/3718A
5060-4403 for ghe 37028
Power Cablss 4 8120-1351 (STANDARD)
or 8120-1348 (USA & CANADA)
or 81201349 (SCANDINAVIA)




2-19. The Input Power Module is designed in such
a way that the power cable connector must be
removed to enable access to the mains fuse. The
design also requires that the fuse hasto be re-
moved before voltage selection can be performed.

CAUTION

BEFORE CONNECTING INSTRUMENTS TO
AC POWER SUPPLY BE SURE THAT THE
CORRECT VOLTAGE IS SELECTED AwD
THAT THE LINE FUSE IS CORRECTLY
RATED.

2-20.POW ER CABLE. Theinstrument is equipped
with a detachable 3-wire power cable. Proceed as
follows for ingtallation:

a.  Plug the flat connector of the power cable
into the Spin AC LINE jack on the rear pane? of
the instrument.

Connect the power cable plug (2-blade with
round earthing pin) to a suitable 3-wire power
outlet. Exposed metal parts of the instrument are
earthed through the round pin on the plug. If the
plug does not fit the available power outlet, either.
use a 3-blade to 2-blade adaptor (hp Part No.
1251-0068) or cut off the plug and fit one to suit.
If the instrument is powered via an adaptor, from
a 2-contact outlet, the pigtail on the adaptor
should be earthed.

2-21. The power cable supplied with each instru-
ment is varied according to the country in which
it is purchased. Care should be taken when in-
salling a new plug to comply with the regulations
regarding colour coding of power cables. The
two main colour codings are listed in Table 2.2.

Table 2-2 Power Cable Colour Coding

Condustor United States Rezt of World
Line Black Brown
Neutral White Blue
Ground Green/Yellow Green/Yellow

™ 11-6625-2917-10

2-22. WARM-UP PERIOD. The Microwave Link
Analyzer isready for operation immediately after
switching on - BUT - until the temperature has
stabilized it is recommended that the IF centre
frequency be checked asin the Operating Instruc-
tions, under Back-to-Back Checks, before making
precise measurements during the first thirty min-
utes after switch-on.

2-23. STORAGE AND SHIPMENT

2-24 if the instrument is to be shipped to Hew-
lett-Packard for service, repair or modification,
attach a tag to the instrument identifying the
owner and indicating the attention required; in-
clude the full 10-character serial number of the
instrument. In any correspondence, please identify
the instrument by the Model Number and the full
10-character serial number.

2-25. To protect the instruments during storage
and shipment always use the best packaging
methods available. The nearest Hewlett-Packard
Sales and Service Office can provide material such
as that used for original packaging. The following
are recommended packaging methods:

a. RUBBERISED HAIR. Wrap the instrument in
protective paper. Pack in a strong corrugated card-
board container (350Ib/sq in bursting test) with
2-inch pads of rubberised hair placed along ail
surfaces of the instrument. insert fillers between
pads and container to ensure a snug fit.

b. EXCELSIOR. Wrap the instrument in pro-
tective paper. Pack in a strong corrugated cardboard
container (350Ib/sq in bursting test) with a layer of
excelsior about 6in thick packed firmly against all
surfaces of the instrument.

2-26. Conditions during storage and shipment should
normally be limited as follows:

a Minimum temperature -40°F (-40°C).
b.  Maximum temperature 149°F (65°C).

2-27. CRT WARRANTY. The CRT used in the
3702B is covered by a separate warranty from the
instrument. The CRT Warranty isincluded at the
back of the 3702B Service Manual, for use in the
event of CRT failureduring the warranty period.
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2-4

TRANSMITTER (3710A IF/BB
Transmitter & 3716A BB Transmitter)

Front Panel Description

A. SWEEP OUTPUT provides a high impedance
version of the sw gnal The frequency is
Sected by the switch (6) and the

am Iltude is determined by the UTPUT
LEVEL contral (3).

B. EXT SWEEP INPUT allows application of an

external sweep signal in the range 10 to 100Hz; to

maintain calibration, a level of 4V pk-pk is re-

%%ed The SWEEP switch (6 (6) should be in the
mode.

C. BB+ SWEEP QUTPUT provides a combined
BB test tone and sweep signal. The test-tone at a
maximurt tevet oF BaBm, the sweep signal st a
maximum amplitude of 5V pk-pk.

D. BB OUTPUTprovides a BB test-tone, selected
by the BB FRE(BUENCY switch [5], at a nominal
level of +10dBm.

E. AM INPUT allows external signals in the fre-

quency range 60kHz t0 10MHz at OdBm to be
amphtude modulated onto the IF OUTPUT
sgnal. The depth of modulation is determined
by the % MODULATION control [15].

F. AUX OUTPUT frequency is controlled by the
AUX OUTPUT switch [13]. In the TOMHz XTAL
mode, the AUX OUTPUT supplies a 7OMHz

crystal controlled signal at a level of HOdBm. In

the IF (UNCAL) mode, the AUX OUTPUT supplies
an |F sgnal frequency ‘Smilar to the IF OUT
PUT sgnal but at a level of not less than -10dBm.

G. IF OUTPUT supplies an IF sll_(r;naJ Swept or

unswept in the range 45 to 95MHz. The IF sgnal
has a maximum swesp width of 50MHz and can
be fr uen modu ed with the BB test-tones

BB FREQUE CY switch [[
The out EF % is 40 e
output e varied between + m an

-524Bm usnt};\lthe IF ATTENUATOR [12]
and IF VERNIER control [14].

EXT BB INPUT (3715A BB Tranamitter ONLY)
allows use of an external BB test-tone in the range
80kHz to 10MHz. The 88 FREQUENCY switch [5]
must be in the EXT moda.

SLAVE INPUT (rear pand) accents the display
information from the SLAVE OUTPUT of the
37028 IF/BB Recaver. This information is used
to modulate the IF OUTPUT sgnal which is
plleg tothelocal end via a separate *playback’

1. BB QUTPUT VERNIER varies the level of the
BB OUTPUT signal by not less than 1dB.

2.BB + SWEEP OUTPUT VERNIER varies the
level of the BB + SWEEP OUTPUT basehand
signal by 0 to -1dB.



1. CUTPJT LEVEL contror wiries. dva ampiitud:
of the SWEEP OUTPUT signal from 0 to 26V
pl-pk.

4. SHEEP CAL control veriss the amplituds of
the BB + SWEEP OUTPUT sweap signal from
0 to 8V pk-pk.

8. BB FREQUENCY switch ssiects the bassband
frequancy to ba applied to the 88 Outputs and to

e moduiated onto the 1F signal for the iF Gutputs.

@. GWEEP switch selects the sweep frequancy that
will b2 applied to the iF Qutputs, B8 + SWEEP
OUTPUT, or SWEEP QUTPLN.

7. BB POWER (-dBm) attenustor varies the B8
signal level of the BB + SWEEP QUTPUT from
0 to -48dBm in 1dB steps.

8. SWEEP VADTH control selects the IF fre-
quency band to bs swept from 0 to SOMHz about
an §F centra frequancy.

9. DEVIATION control aliows the deviation of
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tha IE encvier sinnal to ba varied from 0.5 t0
500k Hz rms by the BB signal. ‘

10. IF EREGUENCY control selects the IF centre
freguency in mmﬁtoQSMHz.

11. BB FREQUENCY REDUCE Lamp when lit,
indicates that the sidebands are not being swept
through the full IF vengs.

12. IF ATTENUATOR varies the IF output level
by 0 to 61dB in 1dB steps.

13. AUX CUTPUT switch selects either a 70MHz
crystal output frequency &1 » level of +10dBm or
a frequency replica of the IF OL'TPUT at a level
of not less than -10dBm. :

14. If VERNIER control varies the IF QUTPUT
range by £ 1dB over the IF ATTENUATOR range.

18. % MODULATION control varies the depth of
amplitude modulation epplied to the IF OUTPUT
signal. ‘

131617 19 20
12 8

RECEIVER (37028 IF/BB Receiver
& 3705A Diff Phase Detector)

Front Panel Description

A. RETURN LOBS INPUT is a high sensitivity
IF input for return loss measurements and in-

creased-sensitivity |F amplitude response meas-
urements. The {F amplitude response measure-
ment dynamic range is up to 22dB.

8. EXT INPUT provides a dc coupled external
Y-axis input to the CRT. This input has a2
sensitivity of 0.5mV/cm and a frequency range
0l 0 to 25kHe.
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C. BB INPUT accepts BB signals for measure-
ment against a base of IF frequency on the CRT.
The BB signal must be in the range 80kHz to
10MHz at a level between -10 to -49dBm. A
combined BB + Sweep signal may be applied
providing the BB signal is within the limits
stated and the sweep signal is in the range 10 to
100Hz up to an amplitude of 5V pk-pk.

D. IF INPUT accepts swept or unswept IF signals
in the range 45 to 95MHz at levels between -10
and +21dBm.

EXT SWEEPI NPUT (rear panel) accepts sweep
signals in the range 10 to 100Hz at amplitudes
between 0.6 and 10V pk-pk.

SLAVE OUTPUT (rear panel) provides the Y1 Y2
vertical display information to the Transmitter,
during slave operation.

1. BB INPUT switch selects either the IN Ternally
demodulated BB signal or an EXTernal BB signal
for application to the BB amplifier, display and
mater circuitry.

2. SWEEP SOURCE switch selects the source of
the sweep signal for application to the horizontal
deflection circuitry. To cater for negative and
positive polarity modulators. the EXT BB+ and
EXT BB- positions allow the low frequency and
of the trace to be positioned on the left of the
display.

3. CALIBRATION switch selects either an inter-
nally genefated 50mV square wave or a 10% of
EXT INPUT calibration signal when the Y1
DISPLAY signal [17] is in the EXT mode.

4. BLANKING switch in the OFF position enables
the forward and return traces to be phased together.
In the ON position, only the forward trace is
displayed.

5. SPECTRUB CERTIVE control enables the spectrum

marker to be positioned in the centre of the
screen.

6. Y EXT OFFSET control enables the dc offset
of the EXT INPUT to be varied by +2V.

7. x POSITIOM control enables the trace to be
positioned centrally on the screen.

8. XPHASE SHIFT control allows the recovered
information to be phased with the sweep signal
to ensure accurate measurements.

9. X CAIN/SPECTRURM WIDTH controls. The
X GAIN control allows the width of the trace to

be varied, normally adjusted to give a 10cm trace
width. The SPECTRUM WIDTH control varies
the width of spectrum window from 18MHz

to 1 MHz.

10. FOCUS control adjusts the focus of the
traces.

11. INTENSITY control adjusts the brilliance of
the display.

2. AFC LOCK Lamp when lit indicates that the
internal demodulator is locked to and tracking with
the swept | F INPUT signal.

13. IFUNCAL Lamp when extinguished shows
that the IF INPUT signal level is at the correct
amplitude for calibration of CRT display.

14. Y1 GAIN/POSITION controls vary the sensi-
tivity and position respectively of the Y1 trace.

15. Y2 GAR/POSITION controls vary the sensi-
tivity and position respectively of the Y2 trace.

16. IF/BB LEVEL — RETURN LOSS Mater

is a centre zero meter indicating the IF level, BB
level or Return Loss dependent upon the setting
of the Y1 DISPLAY switch [17].

17. Y1 DESPLAY switch controls the function of
the Y1 trace and IF/BB LEVEL - RETURN LOSS
meter [16]. The five positions of the switch are:

REF : The Y1 trace is a straight line but can still
display frequency markers. The IF LEVEL

meter [16] and IF ATTENUATOR [31] measure
the mean IF INPUT power.

IF: The Y1 trace displays the amplitude variations
of the IF INPUT signal. The IF LEVEL meter [16]
and IF ATTENUATOR [31] measure the mean IF
INPUT power.

BB: The Y1 trace displays BB level variations with
IF frequency. The baseband signal may be internally
demodulated from the IF INPUT or be applied via
the BB INPUT from an external demodulator.

RET LOSS: The Y1 trace displays the return
loss variations of a test item port. The RETURN
LOSS meter [16] and RETURN LOSS attenu-
ator [30] measure the return loss of the test
item port in dB.

EXT: The Y1 trace displays the signal applied
to the EXT INPUT to a base of frequency
selected by the SWEEP SOURCE switch [2].

18. RETURN LOSS CALIBRATIOR control
is used to set up the Receiver when making return
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3-7. 3702B PRELIMINARY SETTING-UP

Procedure

1. Set the controls to the Reference Settings
indicated in Paragraphs 3-5 and 3-6.

2. Turn the INTENSITY control [20] clockwise
until two spots just appear on the screen.

3. Adjust the FOCUS control [29] and if necess-
ary the ASTIGMATISM control (rear panel)
to give a sharp round spot.

4, Adjust the X POSITION control [16] to

centralize the spots in the centre of the
SCreen.

5. Set the Y2 DISPLAY switch [28] to SPEC-
TRUM and adjust the INTENSITY control
[20] to display two traces of normal bril-
liance. Adjust the X GAIN control [18] for
a 10cm X display.
NOTE: A marker may be displayed on the
Y1 trace.

6. Check that the traces can be adjusted off
the screen at the top and bottom by the Y1
POSITION [23] and Y2 POSITION [24]
controls. Reset the controlsto mid-position.

7. Check that the traces are parallel to the CRT
graticule lines and if necessary adjust the
TRACE ALIGN control (rear pand).

Troubleshooting

Spots do not appear; refer to 3702B General Service
sheet G5.

Sharp, round spot is not obtainable; refer to 3702B
General Service Sheet G5.

Centralization of spotsis not possible; refer to
3702B General Service Sheet G5.

Faulty X display when the Y2 DISPLAY switch
switched to SPECTRUM; refer to 3702B Figure
G1-1, Test Point 1H.

Position of traces cannot be properly controller
refer to 3702B General Service Sheet Gb.

Adjustment of TRACE ALIGN control has no
effect; refer to 3702B Assembly Service Sheet AG.



3-8. SPECTRUM SETTING-UP

Procedure

MNOTE: it is necessary to pesform the procedures
in italics except when continuing from the previous
paragraph.

1. BRerform the Procedures a8 detsiled in Pare
graphs 3-8 through 3-7.

2. Set the SPECTRUM WIDTH control [ 18] fuily
clockwiss.

3 Adjust the SPECTRUM CENTRE control [ 14],
if necessary, to display 2 marker on the Y1
trace.

4. Set the BLANKING switch {13} to OFF, and
adjust the X-PHASE SHIFT control |17} to
display two markers.

6. Adjust the X PHASE SHIFT control [17] to
° superimpose the markers on the forward and
return traces. :

8. Adjust the SPECTRUM CENTRE control [14)
to bring the marker to the centre of the screen.

7. Turn the SPECTRUM WIDTH control {18]
fully anticiockwise and repsat steps 5 and 6 if
necessary.

8. Set the BLANKING switch [13] to ON.

Check that the marker remains in the centre
of the screen as the SPECTRUM WIDTH
control {18] is turned from fully anticlockwise
to fully clockwise.
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Troubleshooting

Marker not present; refer to 3702B Figure G1-1,
Test Point 1M.

Blanking inoperative; refer to 3702B General Service
Shest G5, Test Point 5G.

Markers cannot be superimposed; refer to 3702B
General Service Sheet G5, Test Points 5D and EE.

Marker not adjustable to centre of screen; refer to
37028 General Service Sheet G2, Test Point 2E.

Marker does not remain in the centre of the screen;
refer to 3702B Assembly Service Sheet A4.
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3-9. IF FIXED FREQUENCY

3-10. IF Fixed Freguency-3710A 70MHz Crysta Output and Spectrum Marker

Procedure

NOTE: It is necessary to perform the procedures
in italics except when continuing from the previous
paraaraoh.

1.  Perform the Procedures as detailed in Para-
graphs 3-5 through 3-8.

2. St the SPECTRUM WIDTH control [18] anti-
clockwise and connect the 3710A AUX OUT-
PUT [F] to the 3702B | F INPUT [L].

3. Insert 20dB in the 3702B |IF ATTENUATOR
[40] and check that the 3702B meter [25]
reading is on scale.

4.  Adjust the 3702B Y2 GAIN contral [24] to
give a birdie display of approximately 3cm on
the Y2 trace.

5. Check that the Y2 birdie coincides with the
centre of the Y1 marker.

6 . Disconnect the cable from the 3710A AUX
OUTPUT [F] and remove the attenuation
from the 3702B IF ATTENUATOR [40Q].

3-4

Troubleshooting

Meter reading not on scale, measure the 3710A
AUX OUTPUT power level using the Power Meter
and the 75/508a matching pad.

AUX OUTPUT level +l0dBm +0.5dB; refer to
3702B Figure G1-1, Test Point 1F. AUX OUTPUT
level not +/OdBm +0.5dB; refer to 3710A Assembly
Service Sheet Al6.

Adjustment: 3710A AI6 R4

3702B A5 R57

Birdie display not present, measure the 3710A
AUX OUTPUT frequency using the Electronic
Counter.

Frequency 70 +0.0075MHz; refer to 3702B Figure
G1-1, Test Point 1J. Frequency not 70+0.0075MHz;
refer to 3710A Assembly Service Sheet Al6.

Y1 marker and the Y2 birdie do not coincide.
Measure the 3710A. AUX, OUTPUT frequency
using the Electronic Counter.

Frequency 70£0.0075MHz; refer to 3702B Assem-
bly Service Sheet A25. Frequency not 70

+0.0075MHz; refer to 3710A Assembly Service
Sheet A16.



3-11. IF Fixed Frequency - IF Leve

Procedure

NOTE: It is necessary to perform the procedures
in italics except when continuing from the previous
paragraph.

1. Perform the Procedures as detailed in Pars-
graphs 3-5 through 3-7.

2. Set the 3702B Y1 DISPLAY switch [26] to If
and connect the 3710A IF OUTPUT [G] to
the 37028 IF ATTENUATOR [L].

3. Insert 10dB in the 3710A.IF ATTENUATOR
{43] and 10dB in the 3702B |F ATTENUATOR
[40).

4. Check that the 3702B meter [25] reading is
omn-scale.

5. Set the 3710A IF ATTENUATOR [43] to
11dB and check, by turning the IF VERNIER
control [45] clockwise, that the 3702B meter
{25] reading can be set to the same reading as
that in step 4.

6. Set the 3710A IF ATTENUATOR [43] to
SdB and check by turning the IF VERNIER
control [45] anticlockwise that the 37028
meter [25] reading can be set to the same
reading as that in step 4.

7. Reset the 3710A IF ATTENUATOR ([43] to
10dB and the IF VERNIER control [45] to O.
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Troubleshooting

eter reading not on scale, measure the 3710A
IF QUTPUT level using the Power Master and the
75/508 matching pad. _
IF DUTPUT level 0dBm +0.5dB; refer to 3702B
Figure G1-1, Test Point 1F. IF QUTPUT level
not 0dBm +0.5dB; refer to 3710A General Service
Sheet G3.
Adjustment 3710A A1R9

3702B AB5R57

IF VERNIER operation incorrect; refer to 3710A
Assembly Service Sheet Al.

IF VERNIER operation incorrect; refer to 3710A
Assembly Service Sheset Al.

3-5
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8. Vary the 3710A IF FREQUENCY control
[41] over the range of 45 to 95MHz and check
that the total variation in 3702B meter [25]
reading does not exceed 1 dB.
NOTE: If necessary, the 3702B IF AT-
TENUATOR [40] setting may be altered by
+ 1dB.

9. Reset the 3710A IF FREQUENCY control
[41] to 7OMHz and the 3702B IF AT-
TENUATOR (40] to 10dB.

10. Set the Y1 DISPLAY switch [26] to REF and
check that the 3702B meter [25] reading is
thesameasin 1F.

11. Reset the Y1 DISPLAY switch [26] to IF.
12. Check that the IF UNCAL :p [22] lights

when the 3710A IF ATTEMUATOR [43]
value is increased or decreased by  dB.

Meter reading variation exceeds 1dB over the range
45 to 95MHz. Measure the 3710A | F OUTPUT
level using the Power Meter and the 75/50
matching pad, over the IF FREQUENCY range 45
to 95MHz. | F OUTPUT level variations not greater

than 0.1dB; refer to 3702B Figure G1-1, Test Point
1F.

| F OUTPUT leve variations greater than 0.1dB;
refer to 3710A General Service Sheet G3.

Meter reading incorrect in REF; refer to 3702B
General Service Sheet G5, and check the operation
of the Y1 DISPLAY witch.

The operation of the [IF UNCAL lamp isincorrect;
refer to 3702B Assembly Service Sheet A5.




3-12. IF Fixed Frequency
Procedure

NOTE: It is necessary to perform the procedures
in italics excapt when continuing from the previous

paragraph.

1. Perform the Procedures as detaifed in Psra-
graphs 35 through 3-8.

2. Connect the 3710A IF OUTPUT [G] to the
37028 IF INPUT [L), insert 10dB in the
3710A IF ATTENUATOR [43) and 10dB in
the 37028 IF ATTENUATOR [40). Check
that the 37028 meter |25) reading is on scale.

3. Adjust the 3710A IF FREQUENCY controal
{41} to line up the Y2 birdie with the Y1
marker,

4. The 3710A IF FREQUENCY control [41]
setting should be 70 £0.5MHZ.
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Troubleshooting

Meter reading not on scale; refer to Paragraph 3-11.

The 3710A IF FREQUENCY control setting not
70 +0.5MHz. Measure the 3710A IF OUTPUT fre-
quency using the Electronic Counter, with the
3710A IF FREQUENCY control set to 70MHz.
Frequency 70 £0.5MHz; refer to Paragraph 3-10.
Frequency not 70 +0.5MHz; refer to 3710A
General Service Sheet G1, Test Point 1B, (DC
level only)

Adjustment: 3710A A11R7
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3-13. IF Fixed Frequency - Spectrum Width

Procedure

NOTE: It is necessary to perform the procedures
in italics except when continuing from the previous
paragraph.

1

3-8

Perform the Procedures as detailed in Para-
graphs 3-7 through 3-8.

Connect the 3710A |F OUTPUT [G] to the
3702B IF INPUT [L], insert 10dB in the
3710A IF ATTENUATOR [43] and 10dB in
the 3702B IF ATTENUATOR [40]. Check
that the 3702B meter [25] reading is on scale.

Adjust the 3710A IF FREQUENCY control
[41] to line up the Y2 hirdie with the Y1
marker and check that the 3710A |IF FRE-
QUENCY control [41] setting is 70 +0.5MHz.

Set the SPECTRUM WIDTH control [18]
fully clockwise and note the IF FREQUENCY
control [41] setting.

Adjust the 3710A |F FREQUENCY control
[41] to bring the Y2 birdieto the right-hand
edge of the trace.

Check that the 3710A IF FREQUENCY
control [41] setting is at least 9MHz greater
than noted in step 4.

Adjust the 37108 IF FREQUENCY control
[41] to bring the Y2 birdie to the left-hand
edge of thetrace.

Troubleshooting

Meter reading not on scale; refer to Paragraph 3-11.

IF FREQUENCY control setting is not 70
+0.8MHz,, refer to Paragraph 3-12.

F FREQUENCY control setting is incorrect. Measure
he 3710A IF OUTPUT frequency at 79MHz using
he Electronic Counter.

Frequency correct +0.5MHz; refer to 3702B Genera

Service Sheet G2, Test Point 2E.

Frequency incorrect; refer to 3710A

General Service Sheet G1, Test Point 1B. (DC leve

only)
Adjustment: 3710AA11RS8




10.

1.

Check that the 3710A IF FREQUENCY
control {41] setting is at least 18MHz lower
than noted in step 6.

Reset the 3710A !F FREQUENCY control
{41] to line up the Y2 bnrdae with the centre
of the Y1 marker.

Set the 3715A/3716A BB FREQUENCLY
switch [5] to 500kHz.

Turn the SPECTRUM WIDTH contro! [18]
anticlockwise, and check that the first pair of
sidebands move off the screen or at least to
the trace edges when the SPECTRUM WIDTH
control | 18] is fully anti-clockwise,
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{F FREQUENCY control setting is incorrect. Measure
the 3710A IF OUTPUT frequency at 61MHz using
the Electronic Counter,

Frequency correct £0.5MHz; refer 1037028 General
Service Sheet G2, Test Point 2E.

Frequency incorrect; refer to 3710A General Service
Shest G1, Test Point 18, (DC level only)
Adjustment: 3710A A11R6

a. 500ki{z sidebands not present; refer to 3710A
General Service Sheet G1, Test Point TA.

b. 5M0CkHz sidebands do not move off the tracs.
Maasure the 3715A/3716A BB OUTPUT trequency
using the Electronic Counter.

Frequency 500kHz x2Hz; refer to 3702B

Figure G1-1, ‘est Point 1J.

Frequency not 500kHz £2Hz; refer to 3715AI
3716A General Service Sheet G1. .

39
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3-14. IF Fixed Freguency - Deviation

Procedure

NOTE: It is necessary tc perform the procedures
in italics except when continuing from the previous
paragraph.

1. Peform the procedure detailed in Paragraph
3-13.

2. Set the 3715A/3716A BB FREQUENCY
switch [5] to 83AkHz

3. Adjust the 3702B SPECTRUM WIDTH control
[18] anticlockwise, and check that the 83AkHz
sidebands are displayed.

4. Adjust the 3710A DEVIATION control [8]
clockwise until thefirst carrier null occurs, see
waveform below.

5. Check that the DEVIATION control [8] set-
ing is 141 £7hHz. If not, set the DEVIATION
control [8] to 141 kHz and starting from the
fully anticlockwise positionof the DEVIATION
CALIBRATION control [8] adjust it clock-
wise until the first carrier null occurs.

6. Set the 3715A/3716A BB FREQUENCY
switch [5] to 250kHz, and adjust the SPECT-
RUM WIDTH control [18] to display the
carrier and two to four pairs of sidebands.

3-10

Troubleshooting

Sidebands are not present; refer to 3710A General
Service Sheet Cl, Test Point 1A.

First carrier null cannot be set at 141 kHz; refer to
3710A General Service Sheet G1, Test Point 1 A

250kHz sidebards are not present; refer to 371 0A
General Service Sheet G1, Test Point 1A.

|
|
I
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7. Adjust the DEVIATION control [8] clockwise
until the first carrier null occurs.

g Check that the DEVIATION control [8] setting ~ First carrier null cannot be set at 420 +21kHz;
is 420 +21kHz. refer to 3710A General Service Sheet : |, Test

Point 1A.
Adisstment. 3710A AJJR3J

9. Reset the BB FREQUENCY switch [5] to
OFF and the DEVIATION control [8] to
100kHz.

NOTE: For instruments with Optional BB Frequency:
Where appropriate substitute 93A for 83A and 277A
for 250

Instep 5 substitute 157 £7kHz for 141 +7kHz

In step 8 substitute 472 +21 kHz for 420 +21kHz

3-11
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3-15 IF Fixed Frequency - AFC Lock
Procedure

NOTE: It is necessary to perform the procedures in
italics except when continuing from the previous
paragraph.

1. Perform the Procedures as detailed in Para-
graphs 3-5 through 3-8.

2. Connect the 3710A IF OUTPUT (G] to the
37028 IF INPUT (L) insert 10dB in the
3710A IF ATTENUATOR {43] and 10dB in
the 3702B IF ATTENUATOR [40) Check
that the 37028 meter [25) reading is on scale.

3. Adjust the 3710A IF FREQUENCY controi
{47] to line up the Y2 birdie with the Y1
markesr and check that the 3710A IF FRE-
QUENCY control 141] sstting is 70 +0.5MHz.

4. SettheY2DISPLAY switch[28]tolF, and
check that the AFC LOCK lamp [21] islit.

5. Check-that the AFC LOCK lamp [21] remains
lit when the Y2 DISPLAY switch [28] is set
to DELAY and SLAVE. Reset the Y2 DIS
PLAY switch [28] to IF.

6. Disconnect the | F signal from the 3702B | F

INPUT [L] and set the 3710A IF FRE-
QUENCY control [41] to 67MHz.

3-12

Troubleshooting

Meter reading not on scale; refer to Paragraph 3-11.

IF FREQUENCY control setting is not 70
+Q. 5MHz; refer to Paragraph 3-12.

Service Sheet G2.
Adjustment: 37028 A23 RS. Refer to 37028 ¥
Local Oscillator & AFC Adjustment procedutes, . |

AFC LOCK lamp does not remain lit; refer to
3702B General Service Sheet G2.




10.

11.

Reconnect the IF signal to the 3702B IF
INPUT [L] and check that the AFC LOCK
lamp [21] lights.

Disconnect the IF signal from the 3702B | F
INPUT [L] and set the 3710A IF FRE-
QUENCY control [41] to 73MHz.

Reconnect the IF signal to the 3702B IF
INPUT [L] and check that the AFC LOCK
lamp [21] lights.

Vary the 3710A IF FREQUENCY control
[41] over the range 45 to 95MH¢, and check
that the AFC LOCK lamp [21] remains lit.

Reset the 3710A IF FREQUENCY control
[41] to 70MHz.
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AFC LOCK lamp isnot lit. Measure the 3710A | F
OUTPUT frequency using the Electronic Counter.
Frequency correct +tO.5MHz, refer to 3702B General
Service Sheet G2.

Frequency incorrect; refer to 3710A General
Service Sheet G1; Test Point 1B. (DC level only)

AFC LOCK lamp is not lit, Measure the 3710A IF
OUTPUT frequency using the Electronic Counter.
Frequency correct £O.5MHz; refer to 3702B General
Service Sheet G2.

Frequency incorrect; refer to 3710A General
Service Sheet G1, Test Point 1B. (DC level only)

3-13
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3-16. IF Fixed Frequency - IF (UNCAL) Output

Procedure

NOTE: It isnecessary to perform the procedures in
italics except when continuing from the previous

paragraph.

1

o O

Perform the Procedures as detailed in Para-
graphs 3-5 through 3-8.

Connect the 3710A IF OUTPUT [G] to the
3702B IF INPUT [L] insert 10dB in the
3710A IF ATTENUATOR [43] and 10dB in
the 3702B IF ATTENUATOR [40]. Check
that the 3702B meter [25] reading is on scale.

Vary the 3710A IF FREQUENCY control
[41] over therange 45 to 95MHz, and check
that’ the 3702B meter (251 reading does not
vary by more than 1dB, if necessary refer to
Paragraph 3-1l step 4.

Reset the IF FREQUENCY control (41) to
70MHz. Adjust the 3710A IF FREQUENCY
control [41] to fine up the Y2 birdie with the
Y1 marker, and check that the 3710A IF
FREQUENCY control [41] setting is 70
+0.5MHz. .

Set the Y2 DISPLAY switch [28] to IF.

Disconnect the cable from the 37I0A |F
OUTPUT [G] and connect it to the 3710A
AUX OUTPUT [F]. ‘Set the 3710A AUX
OUTPUT switch [44] to IF (UNCAL).

Adjust the 3702B IF ATTENUATOR [40]
to bring the 3702B meter [25] reading on
scale.

3-14

Troubleshooting

Meter reading not on scale; refer to Paragraph 3-11.

27028 meter reading is incorrect over the range 45
to 95MHz; refer to Paragraph 3-11.

IF FREQUENCY control setting is not 70
+0. 5MHz; refer to Paragraph 3-12.

Meter cannot be brought on scale; refer to 3710A
General Service Sheet G3, Test Point 3S.



Vary the 3710A |F FREQUENCY controi
[41] over therange 45 to 95MHz, and check
that the 3702B IF ATTENUATOR [40] can
be set 10 bring the meter on scale.

Reset the 3710A |IF FREQUENCY control
[41) to 70MHz, and the 3702B IF AT-
TENUATOR [40) to 10dB. Disconnect the
cable from the 3710A AUX OUTPUT [F]
and reconnect it to the 3710A |IF OUTPUT

[G].
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Meter cannot be brought on scale; refer to 3710A

General Service Sheet 33, Tegt Point 3S.

3-15
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3-17. BASEBAND
3-18. Baseband - BB Power
Procedure

NOTE: It is necessary to psrform the procedures
in italics except vwhan continuing from the previous
peragraph.

1. Perforrn the Procedures as detsiled in Pare-
graphs 3-8, 36 and 3-7.

2. Set the 3715A/3716A and 37038/3705A BB
FREQUENCY switches [5] and [33] to
83AkHz, the 37028 Y1 DISPLAY switch
(26] to BB and the BB INPUT switch [10)
to EXT. Sut Y2 DISPLAY switch to IF.

3. Connect the 3715A/3716A BB + SWEEP
OUTPUT [C] to the 37028 BB INPUT [K].

4. Check that the 37028 meter [26] reading is
0dB8 £0.5dB.

5 Check that the 37028 meter [25] reading is
0dB 't0.5dB with the 3715A/3716A BB
FREQUENCY switch {5] set to 250 and
500kHz.

3-16

Troubleshooting

Disconnect the cable from the 37028 BB INPUT,
and connect the 3710A BB + Sweep Output to the
766 terminated Oscilloscope Output level is 0.245
2,015V pk-pk; refer to 3702B Figure G1-1 Test
Point 1B. Output level not 0.245 +.015 pk-pk;
refer to 3715A/3716A Genera! Service Shest G1.
Adjustment: 3716A AIR17

3702B A5R60

Disconnect the cable from the 37028 BB INPUT,
and connect the 3710A BB + Sweep Output to the
759 terminated Oscilloscope Qutput level is 0.245
+.015V pk-pk; refer to 3702B Figure G1-1, Test
Point 1B. Output level not 0.245 £,015 pk-pk;
refer to 3715A/3715A General Service Sheet G1.
Adjustment: 3716A adjustment procedures; BB
Level to 3710A.



10.

11.

12.

If 3716A and 3705A plug-in units are fitted,
set the 3716A and 3705A BB FREQUENCY
switches [5] and [33] to 24MHz. Set the
3705A SET LEVEL control [30] fully clock-
wise and the PHASE LOCK control [31] for
a steady 3705A meter [29] reading. Adjust
the SET LEVEL control [30] to bring the
3705A meter [29] reading to the green band.
Check that the 3702B meter [25] reading is
OdB +0.5dB.

Repeat step. 6 with the 3716A and 3705A BB
FREQUENCY switches [5] and [33] set to
443 56and 8.2MH z

Reset the 3716A and 3705A BB FREQUENCY
switches [5] and [33] to 83AkHz.

Set the 3702B BB POWER attenuator [39]
to -11dBm and check, by turning the BB +
SWEEP OUTPUT VERNIER control [2] anti-
clockwise, that the 3702B meter [25] can be
reset to the same reading as obtained in
step 4.

Reset the 3702B and 3716A BB POWER
attenuators [39] and (7) to -10dBm and the
BB + SWEEP OUTPUT VERNIER control
[2] to CAL.

Switch the 3702B BB POWER attenuator
{391 through all its positions, and check that
all the positions are accurate ldB, using the
3715A/3716A BB POWER attenuator [7] as
standard.

Reset the 3702B and the 3715A/3716A BB
POWER attenuators [39] and [7] to -10dBm.
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Steady 3705A meter reading not possible; measure
the frequency of the 3710A BB OUTPUT using the
Electronic Counter.
Frequency 24MHz + 12Hz; refer to 3702B General
Service Sheet G3, Test Point 3A.
3A correct; refer to 3705A manual
Frequency incorrect; refer to 3716A General
Service Sheet G1.
3702B meter reading not OdBm +0.5dB; proceed
as described in step 4.
Adijustment: 3716A asfor step 5
3702B Baseband adjustment proc-
edures

As for step 6 substituting 4.43, £22Hz, 5.6 +28Hz
and 8.2 +41 Hz for 24 MHz.

BB + SWEEP OUTPUT VERNIER is incorrect;
refer to 3715A/3716A General Service Sheet G1.
Adjustment: 3716A AIRI16

Recheck step 4

Disconnect the cable from the 3702B BB INPUT
and connect the 3715A/3716A BB + SWEEP OUT-
PUT tothe 75 &  terminated RMS voltmeter. Check
that the accuracy of 3715A/3716A BB POWER
attenuator is +0.5dB. :
3715A/3716A BB POWER attenuator within spec-
ification; refer to 3702B Assembly Service Sheet
A13. 3715A/3716A BB POWER attenuator not
within specification; refer to 3715A Assembly
Service Sheet A4 or 3716A Assembly Service
Sheet A10.

3-17
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3-19. Baseband - BB-BB Linearity and Differentia Gain

Procedure

NOTE: It is necessary to perform the procedures
in italics except when continuing from the previous
paragraph.

1. Performance Paragraph 3-18.

2. Set the 3710A SWEEP switch [6] to INT, and
the 3715A,/3716A SWEEP CAL control (4)
fully clockwise.  Set the 3702B SWEEP
SOURCE switch [11] to EXT BB+.

3. Adjust the 3702B X GAIN control [18] to
give a 10cm X display.

4. Set the YI Y2 CALIBRATION switch [32]
to 1% and adjust the Y1 GAIN control [23]
to give a split trace on Y1 of 4cm.

5. Check that the total dope on the Y1 traceis
not greater than 0.4cm.

3-18

Troubleshooting

10cm X display not available; set the 3715A/
3716A BB FREQUENCY switch to OFF, and dis-
connect the cable from the 37028 BB INPUT.
Connect the BB + SNEEP OUTPUT to the 750
terminated Oscilloscope.

Sinewave of at least BV pk-pk present; refer to
37028 Figure G1-1, Test Point 1A,

Sinewave not pressent; refer to 3715A/3716A
General Service Sheet G1.

Split trace of 4cm not available; refer to 37028
Figure G I-l, Test Point 1C.

Disconnect the cable from the 3702B BB | NPUT
and connect the 3716A BB + SWEEP OUTPUT to
the 75 terminated Oscilloscope. Turn the 3715A/
3716A SWEEP CAL control anticlockwise and
check for a constant amplitude baseband signal.
Amplitude constant; refer to 3702B Figure G1-1,
Test Point 1C.

Amplitude not constant; refer to 3715A/3716A
General Service Sheet G1.



10.

11.

12.

13.

Repuat s*ep 5 at all settings of the 371564/
371GA BB FREQUENCY switch [B] except
OFF and EXT (3715A). Set the 3705A B8
FREQUENCY switch [33] to the same set-
tings as the 3716A BB FREQUENCY switch
{5] for 2.4, 443, 56 and 8.2MHz. Adjust
the 3705A PHASE LOCK [31] and SET
LEVEL [30] controls for a 3705A meter
{29) reading in the green band, as detailed in
Paragraph 3-18 step 6.

Sut the Y1 Y2 CALIBRATION switch {32]
to 10% and adjust the Y1 GAIN control {23]
o give a split trace of 8cm. '

Set the Y1 Y2 CALIBRATION switch [32)
to 3% and check that the split is 2.4
£0.24cm.

Set the Y1 Y2 CALIBRATION switch {32)
to 1% and check that the split tracs is
0.8 £0.08cm.

Set the Y1 Y2 CALIBRATION switch [32)
to OFF.

Set the 37028 SWEEP SOURCE switch [11]
to EXT BB~ , and check that the X display
remains at 10cm.

Set the BANDWIDTH switch [37] to 5kHz
and check that the high frequency noiss on
the display increasss.

Reset the BANDWIDTH switch [37] to 1kHz.
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Split trace not avsilable refer to 3702B General
Sarvice Sheet G3,

Calibration incorrect, refer to 3702B General
Service Sheet G3.

Calibration incorrect; refer to 3702B General
Servica Shest G3.

10cm X display not possihle; refer to 3702B
Assambly Service Sheet A15.

Bandwidth operation incorrect: refer to 3702B
Assembly Service Sheet A3,

3-19
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3-20. Baseband - BB-BB Group Delay and Differential Phase

Procedure

NOTE: It is necessary to perform the procedures
int italics except when continuing frorm the previous
paragraph.

1. Check the BB linearity as detailed in Para-
graph 3-19 steps 1 through 8.

2. Set the 3702B Y2 DISPLAY switch [28] to
DELAY, and the 3715A/3716A together with
the 3703B/3705A BB FREQUENCY switches
[5] and [33] to 500kHz.

3. Adjust the 3703B/3705A SET LEVEL con-
trol [30] to give a steady reading in the green
band of the 3703B/3705A meter [29].

4.  Set the DELAY CALIBRATION switch [35]
(37038) or the DIFFERENTIAL PHASE,
CALIBRATION switch [35] (3705A) to 1ns
and adjust the Y2 GAIN control [24] to give
a calibration display of 4cm.

5. Check that thetotal SopeontheY2traceis
greater than 0.4cm.

6. Repeat step 5 with the 3715A/3716A, and
the 37038/3705A BB FREQUENCY switches
[5] and [33] set to 250kHz and 83AkHz.
NOTE: There will be an increase in noise
level on the trace at 250kHz of approximately
2 times, and at 63AkHz of approximately 6
times.

7. Reset the 3715A/3716A and the 3703B/

3705A BB FREQUENCY switch [5] and
[33] to 500kHz.

3-20

Troubleshooting

Meter reading in the green band is not possible;
measur e the frequency of the BB OUTPUT using
the Electronic Counter.

Frequency is 500kHz +2Hz; refer to 3703B/3705A
General Service Sheet G1.

Frequency isnot 500kHz +2Hz; refer to 3715A/
3716A General Service Sheet G1.

Calibration display of 4cm not available; refer to
3702B Figure G1-1, Test Point 1D.



10.

11.

12.

Set the 3703B/3705A BANDWIDTH (kHz)
switch [37] to BkHz, and check that thereis
an increase in the high frequency noise level
on the trace. Set the BANDWIDTH (kH2z)
switch [37] to 10kHz and check that thereis
a further increase in the noise level.

Reset the BANDWIDTH (kHz) switch [37]
to 1kHz.

Set the 3703B DELAY CALIBRATION switch
[35] or the 3705A DIFFERENTIAL PHASE
CALIBRATION switch [35] to 10ns and
adjust the Y2 GAIN control [24] to give a
delay calibration of 8cm.

Set the 3703B DELAY CALIBRATION/
3705A DIFFERENTIAL PHASE CALIBRA-
TION switch [35] to 3ns, and check that the
delay calibration is 2.4 +0.24cm.

Set the 3703B DELAY CALIBRATION switch
[35] or the 3705A DIFFERENTIAL PHASE
CALIBRATION switch [35] to 1ns and check
that the delay calibration is 0.8 £0.08cm.
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Bandwidth operation incorrect; refer to 3703B/
3705A Assembly Service Sheet Al-3.

Calibration display of 8cm not available; refer to
3703B/3705A Assembly Service Sheet Al-l.

Calibration incorrect; refer to 3703B Assembly
Service Sheet Al-l.

Calibration incorrect; refer to 3703B/3705A
Assembly Service Sheet Al-1;
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Additiona Tests on the 3716A and 3706A

PROCEDURE TROUBLESHOOTING

13. Set the 3716A and 3705A BB FREQUENCY Steady meter reading not possible; check para.
switches [5] and [33] to 24MHz, and if 3-18 step 6.
necessary adjust the 3705A PHASE LOCK
control [31] to give a steady reading on the
green band of the 3705A meter (29).

14. Set the 3705A DIFFERENTIAL PHASE Calibration display of 2cm not possible; refer to
CALIBRATION switch [35] to I°and adjust 3705A Assembly Service Sheet A2.
the Y2 GAIN control [24] to give a cali-
bration display of 2cm.

15. Check that thetotal sSlopeon the Y2 traceis Slope on trace too great; proceed as for Paragraph
not greater than 0.2cm. 3-20 step 5. If thereis excessive noise on the trace;
measur e the frequency of the 3716A BB OUTPUT,
with the BB FREQUENCY switch set to 2,4,4.43,
5.6 and 8.2MHz. Check if all the errors arein the
same percentage. If not, there is a fault in the
"~ 3716A Phase Lock Loop; refer to 3716A General
Service Sheet G2.

16. Repeat step 15 with the 3716A and 3705A
BB FREQUENCY switches [5] and [33] set
to 4.43, 5.6 and 8.2MHz.

NOTE: It may be necessary to adjust the
3705A PHASE LOCK control [31] for a
steady 3705A meter [29] reading in each case.

17. Set the 3705A DIFFERENTIAL PHASE Calibration display of 8cm not. possible; refer to
CALIBRATION switch [35] to 20% RAD and 3705A Assembly Service Sheet A2.
adjust the Y2 GAIN control [24] for a cali-
bration display of 8cm.

18. Set the 3705A DIFFERENTIAL PHASE Calibration incorrect; refer to 3705A Assembly
CALIBRATION switch [35] to 10° and check Service Sheet A2.
that the calibration display is 7 £0.7cm.

19. Set the 3705A DIFFERENTIAL PHASE Calibration incorrect; refer to 3705A Assembly
CALIBRATION switch [35] to 1° and check Service Sheet A2.
the calibration display is 0.7 £0.07cm.

20. Set the 3705A DIFFERENTIAL PHASE
CALIBRATION switch [35] to OFF.
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3-21. IF SWEPT FREQUENCY

3-22. IF Swept Frequency - IF Markers

Procedure

NOTE: It is necessary to perform the procedurss
in italics except when continuing from the previous
peragraph.

1. Perform the Procedures ss detsiled in Para-
graphs 3-5 through 3-8.

2. Connect the 3710A IF OUTPUT [C] to the
3702B IF INPUT [L], insert 10dB in the
3710A IF ATTENUATOR [43] and 10dB in
the 3702B IF ATTENUATOR [40]. Check
that the 3702B metey [25) reading is on scale.

3. Adjust the 3710A IF FREQUENCY control
{41] to line up the Y2 birdie with the Y1
marker, and check that the 1F FREC!JENCY
control [41] setting is 70 £O. SMHz.

4. Set the Y2 DISPLAY switch [28] to IF and
check that the AFC LOCK lamp [21] is lit.

5. Set the 3710A SWEEP switch [6] to INT,
and adjust the 3702B X GAIN control [18]
to give a trace width of 10cm.

6. Set the 3702B MARKERS switch [34] to
SLIDING and check that there are three
markers displayed on the Y1 trace.

7. Set the BLANKING switch [13] to OFF, and
adjust the 3782B X PHASE SHIFT control
[ 17) to superimpose the markers on the for-
ward and return traces. Reset the BLANK | NG
switch [13] to ON.

Troubleshooting

Meter reading not on scale; refer to Paragraph
3-11.

IF FREQUENCY control setting is not 70£0.5MHz;
refer to Paragraph 3-12.

AFC LOCK lamp is not lit; refer to Paragraph 3-15.

10cm X display is not present. Set the Y2
DISPLAY switch to SPECTRUM, and the SPEC-
TRUM WIDTH control fully clockwise. Check if
the ‘birdie’ on the Y2 trace traverses the screen.

YES; refer to 3702B Figure GI- 1, Test Point 1G.

NO:; refer to. 3710A General Service Sheet G1, Test
Point 1B.

Three markers are not displayed; refer to 3702B
Figure G1-1, Test Point 1M.

The X. PHASE SHIFT control does not super-
impose the markers; refer to 3702B General
Service Sheet G5, Test Points 5D and 5E.
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8. Turn the MARKER OFFSET control [36] to
O, and check that the two diding markers
converge into the centre marker. If necessary,
adjust the MARKER ZERO control [38] to
achieve this.

9. Set the MARKERS switch [34] to SLIDING
+ COMB, and check that a 2MHz marker
comb is now displayed on the Y1 trace.

10. Usingthe2MHz marker comb as standard
check that the calibration of the MARKER
OFFSET control [36] is accurate +1IMHz.

11. Set the MARKERS switch [34] to COMB,
and check that only the 2MHz marker comb
is present,

12. Reset the MARKERS switch [34] to SLID-
ING.

3-24

The markers cannot be made to converge; refer
to 3702B General Service Sheet G4, Test Point 4E.

Marker comb is not present; refer to 3702B
General Service Sheet G4, Test Point 4G.

The MARKER OFFSET calibration is incorrect;
refer to 3702B General Service Sheet G4.
Adjustment. sce 3702B Service Manual; |F Mark-
ers adjustment procedure.

The2MHz comb i1snot available independently;
refer to 3702B General Service Sheer G4, Tables
G4-1 and G4-2.



3-23 IF Swept Frequency - IF Sweep Width
Procedure

NOTE: It is necessary to perform the procedures
in italics except when continuing from the previous
paragraph.

1. Perform Paragraph 3-22.

2.  Adjust the MARKER OFFSET control [36]
until the diding markersjust begin to disappear
off the ends of the trace. Check that the
MARKER OFFSET control [36] setting is
25 +2MHz.

3. Check the calibration of the 3710A SWEEP
WIDTH control [9] against the MARKER
OFFSET control [36]. as in step 2, for
SWEEP WIDTH settings down to 3MHz. The
accuracy of the readings should be +2MHz.

4..  Check that the X-display remains constant at
10cm £0.5cm for all SWEEP WIDTH control
[9] settings down to 3MHz.

5. Reset the SWEEP WIDTH control [9] to
BOMHt.

6. Set the BLANKING switch [13] to OFF, and
the 3710A SWEEP s.vitch [6] to LINE. Check
that the marker senaration between the for-
ward and return traces does not exceed 1cm.

7. Set the BLANK ING switch [13] to ON, and
repeat steps 2 through 5, with the 3710A
SWEEP switch [6] set to LINE.

9. Reset the 3710A SWEEP switch [C] to INT.

10. Reduce the setting of the IF FREQUENCY
control [41]) and check that the REDUCE
SWEEP WIDTH lamp [9] lights when the IF
FREQUENCY control [41] setting is between
66 and 68MHz.
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Troubleshooting

MARKER OFFSET control setting is not 25
+2MHz; refer to 3710A General Service Sheet G1,
Test Point 18.

Adjustment: 3710A A11R36

The SWEEP WIDTH control is inaccurate; refer to
3710A General Service Sheet G1, Test Point 1B.
Adjustment, sce 3710A Service Manual; |IF
Sweep Width adjustment procedure.

The X-display ‘does not remain constant; refer to
3702B General Service Sheet G5, Test Points 5D
and 5E.

Marker separation exceeds lcm; refer to 370°::
General Service Sheet G5, Test Points 5D and 5t.

REDUCE SWEEP WIDTH lamp does not light;
refer to 3710A Assembly Service Sheet A12.
Adiustment. 3710A A12RI0
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11. Increase the setting of the IF FREQUENCY
control [41] and check that the REDUCE
SWEEP WIDTH lamp [9] extinguishes, then
relights when the IF FREQUENCY contral
[41] setting is between 72 and 74MHz.

12. Check that the REDUCE SWEEP WIDTH
lamp [9] is extinguished between 68 and
72MHz.

13. Reset the IF FREQUENCY control [41] to
7TOMHz.

14. If a 3716A BB GENERATOR Plug-in is
fitted in the 3710A, measure the sweep
width, as in step 2, at al: settings of the
BB FREQUENCY switch [5], and check
that for BB FREQUENCY switch settings
above 500kHz the sweep width reduces by
twice the BB FREQUENCY +10%.

15. Reset the BB FREQUENCY switch [5] to
OFF.
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REDUCE SWEEP WIDTH lamp does not light;
refer to 3710A Assembly Service Sheet Al2.
Adiustment: 3710A A12R4

REDUCE SWEEP WIDTH lamp is not extinguished;
refer to 3710A Assembly Service Sheet Al2.
Adjustment:  sce 3710A Service Manual; Excess
Sweep Width adjustment procedure.

Sweep width reduction with BB FREQUENCY
switch setting is incorrect; refer to 3716A Assembly
Service Sheet A3.



3-24. IF Swept Frequency - |F Flatness

Procedure

MNOTE: it is necessary to perform the procedures
in italics except when continuing from the previous
paragraph.

1

Perform the Procedures as detailed in Para-
graphs 35 through 3-8

Connect the 3710A |F OUTPUT [G] to the
37028 IF INPUT (L), insert 10dB in the
3710A IF ATTENUATOR [43) and 10dB in
the 37028 iF ATTENUATOR [40). Check
that the 37028 meter [25] reading is on scale.

Adjust the 3710A IF FREQUENCY control
[47) to line up the Y2 birdie with the Y1
arker. Check that the !F FREQUENCY
control [41] setting is 70 +0.5MHz.

Set the Y2 DISPLAY switch (28] to |F, and
check that the AFC LOCK lsmp [21] is lit

Set the 3710A SWEEP switch [6) to INT, and
adjust the X GAIN control [18] to give a
10cm X display on the 37028. Set the 37028
MARKERS switch [34] to SLIDING and the
BLANKING switch [13) to OFF. Adjust the
X PHASE SHIFT control {17) to superimpose
the markers on the forward and return traces
of the display. Set the BLANKING switch
{73] to ON and check, using the markers, that
the sweep width is 50 +2MHz.

Set the 3702B Y1 Y2 CALIBRATION switch
{32} to 0.1dB and a&dust the Y2 GAIN
control [24] to give a split trace of km.

T™M 11-6625-2917-10

Troubleshooting

Meter reading not on scale; refer to Paragraph 3-11.

IF FREQUEMCY control setting is not 70
+0.5MHz; refer toParagraph 3-12.

AFC LOCK lamp is'not lit; refer to Paragraph 3-15.

All faults; refer to Paragraph 3-23.

Split trace not present; refer to 3702B Figure G1-1,
Test Point 1E.
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'7. Check that 'the total slope on the Y2 trace is
less than 1cm.

8. Set the 3702B Y| Y2 CALIBRATION switch
[32] to 1dB, and adjust the Y2 GAIN control
[24] to give a split trace of 8cm.

9. Set the 3702B Y1 Y2 CALIBRATION switch
[32] to 0.3dB, and check that the split trace is
2.4+0.24cm.

10. Set the 3702B Y1 Y2 CALIBRATION switch
[32] to O.1dB, and check that the split trace is
0.8+0.08cm.

11. Adjust the 3702B Y1 GAIN control [23] to
give a split trace on Y1 of the same amplitude
ason Y2

12. Check that the IF flatness display on Y1 is the
sameason Y2.

13. Set the 3702B Y1 Y2 CALIBRATION switch
[32] to OFF.
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Slope is greater than Icm. Set the 3710A SWEEP
switch to OFF.

Disconnect the cable from the 3710A IF OUTPUT
and connect the Power Meter to the 3710A IF
OUTPUT, via the 75/50" Matching Pad. Slowly
vary the 37 10A IF FREQUENCY control over the
range 45 to 95MHz and check if the power reading
varies by more than 0.1dB.

YES; refer to 3710A General Service Sheet G3.
NO; refer to 3702B Figure G1-1, Test Point 1E.
Adiustmen: 3710A A8C2 & A8L1

Calibration incorrect; refer to 3702B Assembly
Service Sheet A4.

Calibration incorrect; refer to 3702B Assembly
Service Sheet A4.

Calibration incorrect; refer to 3702B Assembly
Service Sheet A4.

Y1 incorrect; refer to 3702B General Service Sheet
G5.

Y1 incorrect; refer to 3702B General Service sheet
Gb.




™™ 11-6625-2917-10

3-25 IF Swept Frequency - BB Linearity and Differential Gain

Procedure

NOTE: It is necessary to perform the procedures
in italics except when continuing from the previous
paragraph.

1. Perform the Procedures as detailed in Pars-
graphs 3-5 through 3-8.

2 Connect the 3710A IF OUTPUT [G] to the
37028 IF INPUT (L}, insert 10dB in the
3710A IF ATTENUATOR [43] and 10dB in
the 37028 IF ATTENUATOR, {40). Check
that the 37028 meter [25) reading is on scale.

3. Adjust the 3710A IF FREQUENCY control
[47) to line up the Y2 birdie with the Y1
marker. Check that the IF FREQUENCY
control [41) setting is 70 +0.5MHz.

4. Set the Y2 DISPLAY switch (28] to IF, and
check that the AFC LOCK lamp [21] is lit.

5. Set the 3710A SWEEP switch [6] to INT, and
adjust the X GAIN control {18] to give a
10cm X dispiay on _the 37028.

6. Set the 3702B MARKERS switch [34] to
SLIDING and the BLANKING switch [13) to
OFF. Adjust the X PHASE SHIFT control
{17) to superimpose the markers on the for-
werd and return traces. Set the BLANKING
switch [13) to ON. Check using the markers,
that the sweep width is 50 +2/MHz.

7. Check the IF flatness as detsiled in Paragraph
324 steps 6 and 7.

8. Set the 37028 Y1 DISPLAY switch [26] to
BB, the 3710A DEVIATION (8] t> 200kHz
and set the Y2 GAIN control [24] fully anti-
clockwise. Set the 3715A/3716A BB FRE-
QUENCY switch {5] to 83akHz.

Troubleshooting

Meter reading not on scale; refer to Paragraph 3-11.

IF FREQUENCY control setting is not 70
+0.5MHz; refer to Paragraph 3-12.

AFC LOCK lamp is not lit; refer to Paragraph 3-15.

The 10cm display is not present; refer to Para-
graph 3-22.

The markers are not present; refer to Paragraph
3-22.

Sweep width not 50 +2MHz; refer to Paragraph
3.23.

The IF flatness is incorrec : refer to Paragraph 3-24.
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9. Adjust the 3702B BB POWER attenuator [39]
to zero the 3702B meter [25]. Check that the
3702B BB POWER attenuator [39] setting
is -20dBm +2.5dBm.

10. Set the 3702B Y1 Y2 CALIBRATION switch
[32] to 1%, and adjust the Y1 GAIN control
[23] to give a split trace on Y1 of 4cm.

11. Check that the total slope on the Y2 trace is
not greater than 1.6cm (0.4%), see waveform
below.

12. Reduce the 3710A IF SWEEP WIDTH con-
trol [9] to 40MHz, and check that the total
slope on the Y1 trace is not greater than
0.8cm (0.2%).

* This check is not conclusive. The only conclusive check is to substitute the 3710A/ 3715A/3716A and the

3702B/3703B/3705A with a known good system.

Meter reading isnot zero for a BB POWER setting
01 -20dBm +2.5dBm; check DEVIATION asin
Paragraph 3-14. DEVIATION correct; set 3702B
BB POWER to -20dBm and refer to 3702B Figure
G1-1, Test Point 1B. DEVIATION incorrect; refer
to 3710A G1-1, Test Paint 1A.

Split trace of 4cm isnot available; refer to 3702B
Figure G1-1, Test Point 1C.

Slope too great; set the BLANKING switch to
OFF, and check if the forward and return traces
are coincident to within 0.5cm.

NO; refer to 3702B General Service Sheet G2.
YES; remove 2dB from 3702B |IF ATTENUATOR
and check if the slope decreasest+.

YES,; refer to 3702B General Service Sheet G2.
NO; refer to 3710A General Service Sheet G1,
Test Point 1A.

Adjustment. see 3702B Service Manual; Demo-
dulator Section adjustment procedure.

Slope too great; set the BLANKING ‘switch to
OFF, and check if theforward and return traces
are coincident to within 0.5cm.

NO; refer to 3702B General Service Sheet G2.
YES; remove 2dB from 3702B IF ATTENUATOR
and check if the slope decreases.

YES,; refer to 3702B General Service Sheet G2.
NO; refer to 3710A General Service Sheet G1,
Test Point 1A.




13.

+14.

+15.

+16.

+17.

18.

Repeat steps 9 through 12 with the 3715A/
3716A BB FREQUENCY switch [5] set to
250 and 500kHz.

Set the 3702B Y1 Y2 CALIBRATION switch
[32] to 10% and adjust the'Y 1 GAIN control
[23] to give a Y1 split trace of 8cm.

Set the 3702B Y1 Y2 CALIBRATION switch
[32)] to 3% and check that the split trace is
now 2.4 :0.24cm.

Set the 3702B Y1 Y2 CALIBRATION switch
[32] to 1% and check that the split trace ‘is
now 0.8 £0.08cm.

Set the 3703B/3705A BANDWIDTH (kHz)
switch [37] to BkHz and check that the high
frequency noise level on the Y1 trace increases.

Set the 3702B Y1 Y2 CALIBRATION switch
{32] to OFF and resst the 3710A SWEEP
WIDTH control [9] to 50MHz.
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Slope too great; proceed as for steps 11 and 12.

Calibration incorrect; refer to 3702B Assembly
Service Sheet A21.

Calibration incorrect; refer to 3702B Assembly
Service Sheet A21.

Calibration incorrect; refer to 3702B Assembly
Service Sheet A21.

Bandwidth incorrect; refer to 3702B Assembly
Service Sheet A3.

The following checks are necessary if the 3710A and 3702B contain a 3716A and 3705A respectively.

10.

20.

Set the 3710A DEVIATION control [8] to
800kHz and the 3716A BB FREQUENCY
switch {5] to 2.4MHz. Set the 3705A BB
FREQUENCY switch [33] to 24MHz and the
SET LEVEL control [30] fully clockwise.

Adjust the 3705A PHASE LOCK control [31]
for a steady 3705A meter [29] reading and
adjust the SET LEVEL control [30] to bring
the meter reading to the green band.

Steady meter reading in green band not possible:
Set the Y2 DISPLAY switch to SPECTRUM and
the Y1 DISPLAY switch to REF. Set the 3710A
SWEEP switch to OFF. Perform the Spectrum
Setting up Procedures as detailed in Paragraph 3-8.
Turn SPECTRUM WIDTH control clockwise and
Y2 GAIN control clockwise and check for the
presence of 24MHz sidebands on the Y2 display.
Sidebands absent; refer to 3710A General Service
Sheet G1, Test Point 1A. Sidebands present;
M easure the frequency of the 3716A BB OUTPUT
using the Electronic Counter. Output 24MHz
+12Hz. Set the Y2 DISPLAY switch to IF and
refer to 3702B General Service Sheet G3, Test
Paint 3A.

© Theso stags hove alreedy been performed in peregraph 3-19 and neecd not be repemned.
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20. (Cont.)

21. Adjust the 3702B BB POWER attenuator
[38] to zero the 3702B meter [25] and check
that the attenuator setting is -12dBm +2dB.

22. Repeat steps 10 through 12, and 18.

23. Repeat steps 19 through 22 with the 3716A
and 3705B BB FREQUENCY switches [5]
and [33] set to 4.43 and 5.6MHz. Reset the
DEVIATION control [8] to 200kHz.

Output not 24MHz £12Hz; refer to 3716A General
Service Sheet G1.
Adjustment! Asfor para 3-18 step 6.

Attenuator setting not -12dBm +2dB; check the
3710A Deviation as detailed below:

Deviation Check at 2.4 4.43 and 5.6MHz
Bassband Frequencies

Set the 3710A SWEEP switch [6] to OFF and the
DEVIATION control [8] to 500kHz.

Connect the IF OUTPUT [G] to the RF INPUT
of the Spectrum Analyzer. Measure the amplitude
of the 1st pair of sidebands relative to the carrier.

2.4MHz Baseband: 16.7 +0.2dB down on carrier.
4.43MHz Baseband: 21.9 +0.3dB down on carrier.
5.6MHz Baseband: 24.1 +0.4dB down or carrier.

Deviation correct. Set the 3702B BB POWER
attenuator to - 12dBm and refer to 3702B, Figure
61-1, Test Point 1B.

Deviation incorrect; refer to 3710A General Ser-
vice Sheet G1, Test Point 1A.

As for steps 19 through 22 but substituting
443MHz +22Hz or 56MHz *28Hz for 2.4MHz
+12Hz.
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3-26. IF Swept Frequency - Group Delay and Differential Phase

Procedure

NOTE: It is necessary to perform the procedures
in italics except when continuing from the previous

paragraph.

1. Perform the Procedures as detailed in Para-
' graphs 3-5 through 3-8.

2. Connect the 3710A IF OUTPUT (G] to the
37028 IF INPUT (L) insert 10dB in the
3710A IF ATTENUATOR [43] and 10d8B in
the 37028 IF ATTENUATOR [40} Check
that the 37028 meter [25) reacing is on scale.

3. Adjust the 3710A IF FREQUENCY control
[41] to line up the Y2 birdie with the Y1
marker. Check that the IF FREQUENCY
contro! (41] setting is 70 +0.5MHz.

4. Set the Y2 DISPLAY switch [28) to IF and
check that the AFC LOCK lamp [21) is lit.

5. Set the 3710A SWEEP svitch (6] to INT and
adjust the X GAIN contro! (18] to give a
10cm X display on the 37028.

6. Set the MARKERS switch [34] to SLIDING,
and the BLANKING switch [13] to OFF.
Adjust the X PHASE SHIFT control [17) to
superimpose the markers on the forward and
return traces. Set the BLANKING switch [13)
to ON. Check, using the markers, that the
sweep width is 50 +2MHz.

7. Check that the IF flatness is the same as in
Paragraph 3-24 steps 6 and 7.

8. Set the Y1 DISPLAY switch {26] to BB, the
3710A DEVIATION control |8) to 200kHz,
and the 3715A/3716A BB FREQUENCY
switch [5] to 500kHz. Adjust the 37028 BB
POWER attenuator [39) to zero the 37028
meter [25] and check that the attenuator
setting is - 19dBm +2d8.

Troubleshooting

Meter reading not on scale refer toParagraph 3-11.

The IF FREQUENCY control setting is not 70
£0.5MHz; refer to Paragraph 3-12.

The AFC LOCK lamp is nat lit; refer to Paragraph
3-15.

The 10cm display is not present; refer to Para-
graph 3-22.

The markers are not present; refer to Paragraph
3-22.

Sweep width is not 50 +2MHz; refer to Paragraph
3-23.

The IF flatness is incorrect; refer to Paragraph 3-24.

The attenuator setting for meter zero is not
-19dBm +2dB; refer to Paragraph 3-25.
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9. Check the BB Linearity as detailed in Para- BB Linearity and. Differential Gain incorrect; refer
graphs 3-25 steps 10 through 16 and the to paragraph 3-25.
Diffential Gain as detailed in Paragraph 3-25
steps 19 through 23.

10. Set the 3715A/3716A and the 3703B/3705A
BB FREQUENCY switches [5] and (33) to

500kHz.

11. Set the Y2 DISPLAY switch [28] to DELAY. Steady meter reading in the green band is not
Adjust the 3702B/3705A SET LEVEL con- possible; measure the frequency of the 3715A/
trol [30] to give asteady reading on the green 3716A BB OUTPUT using the Electronic Counter.
sector of the meter. Frequency 500kHz +2Hz; refer to 3703B/3705A

General Service Sheet G1.

Frequency not 500kHz :2Hz, refer to 3715A/

3716A General Service Sheet G1.

Adjustments: see; 3715A Frequency adjustments
3716A Frequency adjustments
3705A Low BB Frequency

adjustments

12. Set the 3703B DELAY CALIBRATION Calibration trace of 2cm isnot possible; refer to
switch [35] or the 3705A DIFFERENTIAL 3702B Figure G1-1, Test Point 1D.
PHASE CALIBRATION switch [35] to 1ns
and adjust the Y2 GAIN control [24] for a
calibration display of 2cm.

13. Check that the total slope on the Y2 trace is NOTE: There is an adjustment for Group Delay
less than 2cm. sope. Refer to 3702B Service Manual, Demo-
See waveform below. dulator adjustment procedure.

Slope too great; set the BLANKING switch to

OFF and check if the forward and return traces

are coincident to within 0.25cm.

NO; refer to 3702B General Service Sheet G2.

Yes; remove 2dB from the 3702B IF ATTEN-

UATOR and check if the slope decreases.*

YES; refer to the 3702B General Service Sheet G2.

NO; refer to 3710A General Service Sheet G3.

* This check is not entirely conclusive. The only conclusive check is to substitute the 3710A/3715A/
3716A or the 3702B/3703B/3705A with a known good system
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14. Reduce the 3710A SWEEP WIDTH control
{9] to 40MHz, and check that the Y2 dope is
less than 1.2cm.

15. Reduce the 3710A SWEEP WIDTH control
{9) to 30MHz, and check that the Y2 dops is
less than 0.8cm.

16. Resst the 3710A SWEEP WIDTH control
[9] to BOMHz, and repeat steps 13 through
15 with the 3715A/3716A and the 3703B/
3705A BB FREQUENCY switches [5] and
{33] set to 250 and 83AkHz.

NOTE: The noise level on thetracewill increase
by approximately 2 times at 250kHz, and 6 times
at 83akHz.

17. Reset the 3715A/3716A and the 3703B/
3705A BB FREQUENCY switches [5] and
1331 to 500kHz.

+18. Check that the high frequency noise on the
trace increases when the 3703B/3705A BAND-
WIDTH (kHz) switch [37] is set to 5kHz, and
increases further when set to 10kHz. Reset
the BANDWIDTH (kHz) switch [37] to 1kHz.

+19. Set the 3703B DELAY CALIBRATION
switch [35] or the 3705A DIFFERENTIAL
PHASE CALIBRATION switch [35] to 10ns
and adjust the Y2 GAIN control [24] for a
calibration display of 8cm.

+20. Set the 3703B DELAY CALIBRATION/
3705A DIFFERENTIAL PHASE CALI-
BRATION switch [35] to 3ns, and check that
the calibration display is 2.4 £0.24cm.

+21. Set the 3703B DELAY CALIBRATION
switch [35] or the 3705A DIFFERENTIAL
PHASE CALIBRATION switch [35] to 1ns
and check that the split trace is now 0.8
+0.08cm.
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As for step 13.

As for step 13.

Steady meter reading in the green band is not
possible; measure the 3715A/3716A BB OUTPUT
frequency using the Electronic Counter.
Frequency correct, 250kHz +2Hz or, 83AkHz
+2Hz; refer to 3703B/3705A General Service
Sheet G1.

Frequency incorrect;
General Service Sheet G1.
Slopetoo great; proceed asfor steps 13 through
15.

refer to 3715A/3716A

Bandwidth operation incorrect; refer to 3703B/
3705A Assembly Service Sheet Al-3.

Calibration incorrect; refer to 3703B/3705A
Assembly Service Sheet Al-l.

Calibration incorrect; refer to 3703B/3705A
Assembly Service Sheet Al-l.

Calibration incorrect; refer to 3703B/3705A
Assembly Service Sheet Al-l.

¥ Thase steps have alrssdy bsen performed in poragraph 3-19 and nesd not be repasted.
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22. Set the 3703B BELAY CALIBRATION
witch [35] or the 3705A DIFFERENTIAL
PHASE CALIBRATION switch [35] to OFF
and the 3710A SWEEP WIDTH control [9]
to SOMHz.

Additional Tests on 3716A/3705A

23. Set the 3710A DEVIATION control (8) to
500kHz and the 3716A and 3705A BB FRE-
QUENCY switches[5] and [33] to 2.4MHz,
and if necessary adjust the 3705A PHASE
LOCK control [31] to give a steady 3705A
meter [29] reading. Adjust the SET LEVEL
control [30] to bring the 3705A meter [29]
reading to the green band.

24. Set the DIFFERENTIAL PHASE CALI-
BRATION switch [35] to I°’and adjust the
Y2 GAIN control [24] for a calibration
display of 2cm.

25. Check that the total dope on the Y2 trace is
not greater than 1.2cm.

26. Set the 3710A SWEEP WIDTH contral [9] to
40MHz, and check that the Y2 dlopeisless
than O.&m.

27. Rest the 3710A SWEEP WIDTH control [9]
to 50MHz and the 3716A and 3705A con-
trols[5] and [33] to 4.43MHz. If necessary
adjust the 3705A PHASE LOCK CONTROL
[31] to give a steady meter reading [29].
Check that the total dope on the Y2 trace

isnot greater than 1.6¢cm.

Steady meter reading in the green band not
possible; measure the 3716A BB OUTPUT fre-
guency using the Electronic Counter.

Frequency correct; 24MHz +12Hz; refer to

3705A General Service Sheet G1.

Frequency incorrect; refer to 3716A General

Service Sheet G1.

Adjustments: sec; 3716A Frequency adjustments
3715A Freguency adjustments
3705A High BB Frequency

adjustments

The 2cm calibration is not available; refer to
3705A Assembly Service Sheet A2.

Slope too great; proceed as for step 13.

If thereis excessive noise on the trace; measure
the frequency of the 3716A BB OUTPUT, with
the 3716A BB FREQUENCY switch set to 2.4,
443, 5.6 and 8.2MHz. Check if all errorsarein
the same direction by the same percentage. If not
there is a fault in the 3716A Phase L ock L oop;
refer to 3716A General Service Sheet G2.

Slope too great; proceed as for step 13.

Steady meter reading not possible; Measure the
3716A BB OUTPUT frequency using the Elect-
ronic Counter;

Frequency correct 4.43MHz +22Hz;
3705A General Service Sheet G1.
Frequency incorrect; refer to 3716A General
Service Sheet G1.

Slope too great; proceed as for step 13.

Excessive noise; proceed as for step 25.
Adiustmants: As for step 23.

refer to




g

28.

29.

30.

+31.

+32.

+33.

Set the 3710A SWEEP WIDTH control [9]
to 40MHz and check that the Y2 dope is less
than 1.2cm.

Set the 3710A SWEEP WIDTH control [9]
to 30MHz and check that the Y2 dopeis less
than 0.8cm.

Repeat 27 through 29 with the 3716A and
3705A BB FREQUENCY controls [5] and
{33] set to 5.6MHz.

Set the DIFFERENTIAL PHASE CALI-
BRATION switch (35) to 20% RAD and
adjust the Y2 GAIN control [24] for a cali-
bration display of 8cm.

Set the DIFFERENTIAL PHASE CALI-
BRATION switch [35] to 10° and check that
the calibration display is 7cm +0.7cm.

Set the DIFFERENTIAL PHASE CALI-
BRATION switch [35] to I’and check that
the calibration display is 0.7cm +0.07cm.

Set the DIFFERENTIAL PHASE CALI-
BRATION switch [35] to OFF, and the
3710A SWEEP WIDTH control [9] to 50MHz.
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Slope too great; proceed as for step 13.

Slope too great; proceed as for step 13.

Asfor 27 through 29 substituting.
BB Frequency 5.6MHz +28Hz.

Calibration incorrect; refer to 3705A Assembly
Service Sheet A2.

Calibration incorrect; refer to 3705A Assembly
Service Sheet A2.

Calibration incorrect; refer to 3705A Assembly
Service Sheet A2

? These steps hove slready been performed in paragraph 3-20 and need not be repsated.
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3-27. IF Swept Frequency - Return Loss Display and Sensitivity

Procedure

NOTE: It is necessary to performr the procedures
in italics except when continuing from the previous

paragraph.

1

Perform the Procedures as detailed in Para-
graphs 3-5 through 3-8.

Connect the 3710A If OUTPUT [G] to the
3702B IF INPUT [L] insert 10dB in the
3710A IF ATTENUATOR [43] and 10dB in
the 3702B IF ATTENUATOR [40]. Check
that the ,3702B meter [25] reading is on scale.

Adjust the 3710A IF FREQUENCY control
[41] to line up the Y2 birdie with the Y1
marker. Check that the IF FREQUENCY
control {4] setting is 70 +O. 5SMHz.

Set the Y2 DISPLAY switch [28] to IF, and
check that the AFC LOCK lamp [21] is lit.

Set the 3710A SWEEF switch [6] to INT, and
adjust the X GAIN control [18] to give a
10cm X display on the 3702B.

set the MARKERS switch [34] to SLIDING
and adjust the X PHASE SHIFT control [17]
to centralize the middle marker on the dis-
play. Check, using the markers, that the sweep
width is 50 +2MHz.

Check the IF flatness as detailed in Paragraph
3-24 steps 6 and 7.

Check the BB linearity as detailed in Para-
graph 3-Z steps 7 through 12.

Check the 3710A IF (UNCAL) OUTPUT |F}
as detailed in Paragraph 3-16.

3-38

Troubleshooting

Meter reading not on scale; refer to Paragraph 3-11.

The IF FREQUENCY control setting is not 70
+0.5MHz: refer to Paragraph 3-12.

The AFC LOCK lamp is not lit; refer to Paragraph
3-15

The 10cm display is not present; refer to Para-
graph 3-22.

Markers are not present; refer to Paragraph 3-22.
Sweep width is not 50 +2MHz; refer to
3-23.

The IF flatness is incorrect; refer to Paragraph
The BB linearity is incorrect; refer to Paragraph
3-25.

The IF (UNCAL) OUTPUT is incorrect; refer to
Paragraph 3-16.




10.

11.

12.

13.

14.

15.

16.

Disconnect the cable from the 3710A IF
QUTPUT [G] and connect it to the 3710A
AUX OUTPUT [F]. Set the AUX OUTPUT
switch {44] to IF (UNCAL), and set the Y1
DISPLAY switch [24] to IF. Adjust the
3702B IF ATTENUATOR [40] for an on

scale 3702B meter [25] reading, Check that
the AFC LOCK lamp [21] islit.

Connect the 3710A |IF OUTPUT [G] to the
3702B RETURN LOSS INPUT [H]. | nsert
60d8 in the 3710A IF ATTENUATOR [43].
Set the 3702B. RETURN LOSS Attenuator
[39] to 30dB.

Set the Y1 DISPLAY switch [26] to RET
LOSS. and the Y2 GAIN control [24) fully
anticlockwise.

Adjust the RETURN LOSS CALIBRATION
control (27) to give a zero reading on the
3702B meter [25].

Turnthe Y1 GAIN control [23] clockwise
until the dlope of the trace is 1cm.

Set the RETURN LOSS Attenuator [39] to
31dB and check that the trace shifts by at
least Icm.

Disconinect the cabling
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Meter reading not on scale; or the AFC LOCK

lamp is not lit; refer to Paragraph 3-16.

Incorrect meter reading; refer to 3702B General

Service Sheet G3.

Trace shift is less than Icm; refer to 3702B

General Service Sheet G3,
Adjustment 3702B A20C3

3-39
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3-28. ADDITIONAL 3702B CHECKS

3-29. Additional 3702B Checks - External Sweep Input

Procedure

NOTE: It is necessary to perform the procedures
in itelics except when continuing from the previous
paragraph.

1

Perform the Procedures as detailed in Pars-
greph 35 through 3-7.

Set the 3710A SWEEP switch [6] to INT, and
the Y2 DISPLAY switch [28] to IF.

Connect the 3710A SWEEP OUTPUT [A] to
the Oscilloscope and adjust the SWEEP OUT-
PUT LEVEL control [3] for a signal ampli-
tude of 10V pk-pk.

Disconnect the Oscilloscope from the SWEEP
OUTPUT [A). Connect the SWEEP OUTPUT
[A] to the 3702B EXT SWEEP INPUT {rear
panel). Set the SWEEP SOURCE switch [11]
to EXT.

Adjust the X GAIN control [18] for an X
display of 10cm.

3-40

Troubleshooting

Signal amplitude of 10V pk-pk not available; refer
to 3710A General Service Sheet G2.

10cm X display not available; refer to 3702B
General Service Sheet G5.




3-30. Additional 3702B Checks - External Input

Procedure

NOTE: it is necaessary to perform the procedures
in italics except when continuing from the previous
paragraph. ‘

1

10.

Peric 1 the Procedures as detailed in Parse-
graph 329,

Set the 37028 Y1 DISPLAY switch |26) to
EXT.

Set the Y1 GAIN control {23] anticlockwiss
and adjust the Y1 POSITION control {23] to
bring the Y1 trace to 1cm below ths centre
graticule line.

Tum the Y1 GAIN controf {23] fully clock-
wise, and adjust the Y EXT OFFSET control
{15] to retum the trace to icm below the
eentre graticule line,

Tum the Y1 GAIN control [23] anticlock-
wise and check that the trace movement does
not exceed 0.5cm.

Connect the 250mV calibration signal from
the Ogcilloscope to the 3702B EXT INPUT
(J3.

Adjust the Y1 GAIN control [23] to give a
Bem display.

Set the 3702B CALIBRATION switch [12]
to 10%, and check for a calibration signal of
0.5 20.06cm at the top of the display.

Set the 37028 CALIBRATION switch [12]
to 50mV, and check that for a calibration
signal of 1 20.1cm,

Set the 37026 CALIBRATION switch [12]
to OFF, and disconnect the cable from the
EXT INPUT (J].
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Troubleshooting

Any fault; refer to 3702B General Service Shest
G5.

Calibration signal incorrect; refer to 3702B Figure
G1-1 Test Point 1K.

Calibration signal incorrect; refer to 3702B Figure
G1-1Tes Paint 1L.
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3-31. Additional 3702B - Slave Display and Slave Output

Procedure Troubleshooting

NOTE: It is necessery to perform the Procsdures
in iealics excapt when continuing from the previous
poragraph.

Perform the Procedures as detsiled i Pars
grephs 3-29 end 330,

Set the Y2 DISPLAY switch [28] to SLAVE.

Connect the 3710A IF OUTPUT [G] to the AFC LOCK |amp is not lit; refer to Paragraph
3702B IF INPUT (L}, insart ‘10dB in the 3-15.

3710A. IF ATT ENUATOR [43] and 10dB in

the 3702B IF ATTENUATOR [40]. Check

that the AFC L OCK lamp [21] is lit.

Sat the MARKERS switch [34] to SLIDING Markers are not present; refer to Paragraph 3-18.
and the BLANKING switch [13] to OFF.

Adjust the X PHASE SHIFT control [17)]

to superimposs the markers on the forward

and return traces. Resst the BLANKING

switch {13] to ON.

Adjust the Y2 GAIN and Y2 POSITION
controls [24) and check that a trécesioping
from the top left to the bottom right of the
screen can be dispiayed.
An9 fault; refer to 3702B General Service Shest
. Adjust the Y2 GAIN control [24] for an 8cm G5.

display on the Y2 trace.

Set the 3702B CALIBRATION switch [12]
to 50mV, and adust they  GAIN control
1231 for an 8cm calibration trace on Y1.
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8. Set the 37028 Y1 Y2 SLAVE switch (rear  Slave output is faulty; refer to 3702B General
panel) to Y1, and connect the 37028 SLAVE Service Sheet G 5 .
OUTPUT (rear panel) to the Oscilloscope. A '
typical output is shown in (a) below. Set the
37028 Y1 Y2 SLAVE switch {rear panel) to
Y2.
A typical output is shown in (b) below.

0.1V/om - " Sma/em

(b)
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3-32. ADDITIONAL 3710A CHECKS

3-33. Additional 3710A Checks - |IF Frequency
Procedure

1. Set the 3710A SWEEP switch [6] to OFF.

2. Connect the Electronic Counter to the 3710A
IF OUTPUT [G].

3. Check the IF OUTPUT [G] frequency, for all

settings of the IF FREQUENCY control [41]
and check that they are accurate +0.5MHz.

3-44

Troubleshooting

Frequency incorrect; refer to 3710A General
Service Sheet G1, Test Point 18.
Adjustments: 50MHz~— AlIRS
60MHz —- AIlIR6
70MHz —- AHR?
80MHz—- AIIRS8
90MHz —- AIIR9
FINE FREQUENCY
CONTROL— AlIR2
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3-34. Additional 3710A Checks - Sweep Output

Procedure Troubleshooting
1. Set the 3710A SWEEP witch [6] to INT.

2. Connect the Oscilloscope to the 3710A
SWEEP OUTPUT [A].

3. Check asthe SWEEP OUTPUT LEVEL cont- Sweep output signal incorrect; refer to 3710A
rol [3] isvaried from fully anticlockwise to General Service Sheet G2.
fully clockwise, that the SWEEP OUTPUT
[A] signal varies from QV to at least 25V
pk-pk sinewave.
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3-35. Additional 3710A Checks - Ext Sweep Input

Procedure Troubleshooting
1. Set the 3710A SWEEP switch [6] to EXT.

2. Connect the Test Oscillator set to 70Hz to
the Oscilloscope and set the Oscillator out-
put at 4V pk-pk.

3. Disconnect the Oscilloscope from the Oscil-
lator output, and connect the Oscilloscope to
the 3710A SWEEP OUTPUT [A]. Connect
the Oscillator output to the 3710A EXT

SWEEP INPUT [B].
4, Check as the 3710A SWEEP OUTPUT The signal from the SWEEP OUTPUT is incorrect;
LEVEL control [3] is varied from fully anti- refer to 3710A General Service Sheet G2.

clockwise to futly clockwise, that the SWEEP
OUTPUT [A} signal varies from 0 to 25
25V pk-pk,
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3-37. ADDITIONAL 3715A/3716A CHECKS

3-38. Additional 3715A/3716A Checks - BB Output

1.

Procedure

Set the 3715A/3716A BB FREQUENCY
switch [5] to 83AkHz, and the BB OUTPUT
VERNIER [1] to +10dBm.

Connect the 760 terminated Oscilloscope to
the 3715A/3716A BB OUTPUT [D].

Check that the output signal amplitude is
2.45 :0.15V pk-pk.

Turn the BB OUTPUT VERNIER [1] anti-
clockwiss, and check that the output signal
amplitude reduces to not greater than 2.35V
pk-pk.

3-48 }

Troubleshooting

Output signal amplitude not 2.45 20.15V pk-pk;
refer to 3715A/3716A General Service Sheat G1.

Adjustment: 3716A AIR14

Adjustmant: 3716A AIR16
Racheck step 3.




3-39. Additional 3715A/3716A Checks - BB + Sweep Output (Sweep)

Procedure

Set the 3710A SWEEP WIDTH contral [9] to
50MHz, and the SWEEP switch [6] tO INT.
Set the 3715A/3716A BB FREQUENCY
switch [5] to OFF, and the SWEEP GAL
control [4] fully clockwise.

Connect the BB + SWEEP OUTPUT [C] to
the 75? terminated Oscilloscope, and check
for an output signal amplitude of at least 5V

pk-pk.

Turn the SWEEP CAL control [4] anticlock-
wise and check that the output signal ampli-
tude reduces to OV.

Reset the SWEEP CAL control (4) fully
clockwise. Check that theoutput signal ampli-
tude reduces to OV as the 3710A SWEEP
WIDTH control [9] is reduced to OMHz.
Reset the SWEEP WIDTH control [9] to
50MHz.

Steps 5 and 6 are applicable only to the
3716A. Set the SWEEP CAL control [4] for
an output signal amplitude from the BB +
SWEEP OUTPUT [C] of 5V pk-pk. Set the
BB POWER (-dBm) attenuator [7] setting to
49,

Set the BB FREQUENCY switch [5] to 2.4,
443, 5.6 and 8.2MHz, and check that the
output signal amplitude of the BB + SWEEP
OUTPUT (C] reduces to 4.5 +0.2V pk-pk;
41 0.2V pk-pk; 3.9 +0.2V pk-pk; and 3.4
+0.2V pk-pk respectively.

[For Optional BB Frequencies: Set the BB
FREQUENCY switch [5] to 3.58, 3.5, or
4.5 MHz as applicable, and check that the
output signal amplitude of the BB + SWEEP
OUTPUT [C] reduces to 4.3 £0.2V; 4.3
+0.2V; or 4.1 0.2V respectively)
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Troubleshooting

Output incorrect; refer to 3715A Assembly Ser-
vice Sheet A3 or 3716A General Service Sheet G3.

SWEEP CAL operation incorrect; refer to 3715A
Assembly Service Sheet A3, or 3716A Assembly
Service Sheet Al.

Output level does not reduce with 3710A SWEEP
WIDTH control; refer to 3710A General Service
Sheet G2 Test Point 2G.

Output level incorrect; refer to 3716A Assembly
Service Sheet A3.
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3-40. Additional 3715A/3716A Checks - Ext BB Input (3715A)

3-50

Procedure

Set the Test Oscillator to 80kHz, and connect
the output to the 75Qterminated Oscillo-
scope. Adjust the Oscillator output signal
amplitudeto give a reading of 0.24V pk-pk.

Disconnect the Oscillator output from the
Oscilloscops, and connect the Oscillator to
the 3715A EXT BB INPUT.

Cornect the 750 terminated Oscilloscope to
the 3715A BB OUTPUT [C], and set the BB
FREQUENCY switch [5] to EXT. Set the BB
QUTPUT VERNIER [1] to +10dBm.

Check that the output signal amplitude is
2.4520.2V pk-pk.

Vary the Oscillator frequency control over
the range 80kHz to 10MHz, and check that
the BB QUTPUT (D] signal amplitude remains
within the limits 2.45 £0.2V pk-pk. Note: it
may bs necessary to reset the osciilator out-
put amplitude.

Troubleshooting

Output signal amplitude not 2.45 £0.2V pk-pk;
refer to 3715A General Service Sheet G1.
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3-41. Additional 3715A/3716A Checks - Reduce BB Frequency (3716A)

Procedure Troubleshooting

1. Set the 3710A SWEEP WIDTH control [9] to
50MHz, and the SWEEP switch (6) to INT.

2. Set the 3716A BB FREQUENCY switch [5]
to 8.2MHz.

3. Check that the REDUCE BB FREQUENCY \
lamp (42) is extinguished.

4.  Reduce the 3710A SWEEP WIDTH control
[9] setting, and check the REDUCE BB FRE-
QUENCY lamp (42) lights when the SWEEP
WIDTH control [9] setting is 32.8 £3.3MHz.

5 Set the BB FREQUENCY switch [5] to
5.6MHz, and check that the REDUCE BB
FREQUENCY lamp [42] is extinguished.

6. Reduce the 3710A SWEEP WIDTH control
[9] setting, and check that the REDUCE BB
FREQUENCY lamp [42] lights when the

SWEEP WIDTH [9] seiting is 225 +28MHz. | REDUCE BB FREQUENCY lamp operation is

incorrect; check the operation of the 3710A
. SWEEP WIDTH control asin Paragraph 3-23.
7. &t the BB FREQUENCY switch 9] to } SWEEP WIDTH correct; refer to 3716A Assembly
4.43MHz, and check that the REDUCE BB : . i
FREQUENCY lamp [42] is extinguished Service Sheet A3. S\NE_EP WIDTH incorrect; refer
' to 3710A General Service Sheet G2.

8. Reduce the 3710A SWEEP WIDTH control
[9] setting, and check that the REDUCE BB
FREQUENCY lamp [42] lights when the
SWEEP WIDTH [9] setting is 17.7 +1.7MHz.

9. Set the BB FREQUENCY switch [5] to
2.4MHz, and check that the REDUCE BB
FREQUENCY lamp [43] is extinguished.

10. Reduce the 3710A SWEEP WIDTH control
[9] setting, and check that the REDUCE BB
FREQUENCY lamp [42] lights when the
SWEEP WIDTH control [9] setting is 9.6
+IMHz
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Check that the REDUCE BB FREQUENCY
lamp [42] remains extinguished for BB FRE-
QUENCY switch [5] settings of 834, 250 and

[9] is at any setting.

NOTE: For instruments with Optional BB
Frequency:-

Set the BB FREQUENCY switch {5} to the
Optical frequency of 3.58/3.5/4.5MHz and

check that the REDUCE BB FREQUENCY'

{42} lamp is extinguished.

Reduce the 3710A SWEEP WIDTH control
{9] setting, and check that the REDUCE BB
FREQUENCY lamp [42] lights when the
SWEEP WIDTH [9] settirg is 14.3 £1.4MHz/
14.0 :1.4MH2/18.0 £1.8MHz when the BB
FREQUENCY selected is 3.58MHz/3.5MHz/
4.5MHz rewectiveiy.‘ ’

»

REDUCE BB FREQUENCY lamp operation is
incorrect; check the operation of the 371CA
SWEEP W|DTH control as in Par3faph 3-23.
SWEEP WIDTH correct: refer to 371 6A Assembly
Service Sheet A3. SWEEP WIDTH incorrect; refer
to 3710A General Service Sheet G2.
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SECTION 1V
PERFORMANCE CHECKS

4-1. INTRODUCTION Procedure
1. Set the controlsto their reference settings
4-2. This section provides a series of independent asinFigure 4-1.

tests on the hp 3710A IF/BB Transmitter, the

hp 3702B |F/BB Receiver, and the associated 2. Set the SWEEP switch [5] to INT and the
plug-ins. These tests will establish the specifica- OUTPUT LEVEL control [4] clockwise.
tions as stated in Section |. Figure 3-1 shows

the reference settings of all the controls and is 3. Connect the Electronic Counter to the SWEEP

used as the starting point for all the following tests. Q1’7 PUT {As and check that the frequency is
70Hz ¥3Hz {OPT 006. 50kHz +2Hz, OPT
4-3. Preliminary Procedure 007: 100Hz £4Hz).

1. Ensurethat the correct operating voltage and 4. set the SWEEP switch [5] to OPT and check for
fuse rating are selected on the line module at the same frequency as INT (OPT 015:
the rear of each instrument. 18Hz +2H2).

2. Connect the instruments to the line supply. 5. Set the SWEEP switch [5] to L1 NE and check
for line frequency.
3. Set all the controals to the reference settings
given in Figure 3-1. 6. Disconnect the Electronic Counter and conn-

ect the Oscilloscope to the SWEEP OUTPUT
4. Allow 1/2hour instrument warm-up time before (A).
proceeding with the performance checks
7. Wiring the Oscilloscope in the line trigger

move check that the SWEEP OUTPUT fre
4-4. 3710A IF/BB TRANSMITTER PERFOR- quency is locked to the line frequency.

MANCE CHECKS

4-5. Sweep Section - Frequency

4-6. Sweep Output - Leve

SPECIFICATION: INT: 70Hz +3Hz
(OPT 006: 50Hz +2+'z) SPECIFICATION: 0to 25V pk-pk minimum
(OPT 007: 100Hz £4Hz). into 10Kk82.
LINE: Locked to line TEST EQUIPMENT: %2;
frequency. %
OPT: ASINT. Oscilloscope ... . hp 180A/I801A/1821 A |
(OPT 015; 18Hz +2H2). T

TEST EQUIPMENT: Procedure:

L Set _the controls to their reference settings as
Electronic Counter ............ hp 5248M in Figure Q-1.
Oscilloscope  .... hp 180A/1801A/182IA
CableS. ...oeeeen ., _ hp15525A %~ Set the SWEEP switch [5] to INT.
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3. Connect the Oscilloscope to the SWEEP OUT-
PUT (A) terminated in 10k $2.

4.  Adjust the OUTPUT LEVEL [4] from fully
counterclockwise to fully clockwise and check
that the SWEEP OUTPUT leve varies from
0 to at least 258V pk-pk.

5. Repeat step 4 with the SWEEP switch [5] set
to LINE and OPT.

4-7. Sweep Output - Harmonics

SPECIFICATION: >45dB
below fundamental.

TEST EQUIPMENT:

Wave Analyzer ............... hp 302A
Procedure
1. Set the controls to their reference settings as
in Figure 4-1.

2.  Set the SWEEP switch (5) to INT and the
OUTPUT LEVEL [4] clockwise (adjust OUT-
PUT LEVEL (4) as necessary during check).

3. Connect the SWEEP OUTPUT (A) to the
Wave Analyzer input.

4. Measure the level of the second and third
harmonics of the SWEEP OUTPUT rédative
to the fundamental 70Hz. (OPT. 006: 50Hz;
OPT. 007: 100Hz) and check that they are at
least 45 dB below the fundamental.

5. Repeat step 4 with the SWEEP switch (5) set
to LINE and OPT.

4-2

4-8.

NOTE: In OPT position the fundamental is
same as INT except OPT 015 which is 18Hz.

BB + Sweep Output - Level

SPECIFICATION: Level: 0to 5.5V pk-pk
minimum x k, into 7582.

k = Sweep width (MHz) (BB frequency
50 below 2.4MHz)

k = Sweep width (MHz) — 2 x BB frequency
50

(8B frequercy 2.4MHz or grester)

TEST EQUIPMENT:

Oscilloscope .. .. hp 180A/1801A/1821A
7552 termination .. .. .. .. .. .. hp 15522A
BNCTee .. .. .. v oo oo o o o PR

Procedure

1

Set the controls to their reference settings as
in Figure 4-1.

Set the SWEEP switch (5) to INT and BB
Power to -49dBm.

Connect the Oscilloscope, terminated in 7552
to the BB + SWEEP OUTPUT [C].

Check that the level can be adjusted from 0 to
at least 5.5V pk-pk by the SWEEP CAL.
control [3].

Check that when reducing the SWEEP WIDTHI
setting [7], the level reduces by a factor of::

SWEEP WIDTH (MH2)
50

Reset the SWEEP WIDTH [7] to 50MHz.




7. If a3716A plug-in isfitted, set theBB FRE-
QUENCY (9) to 24MHz and check that the
level reducesto 4.5V pk-pk, i.e. reduces by
a factor of:

SWEEP WIDTH (MHz) -2 x BB frequency
50

8. Repeat step 7 for any combined SWEEP
WIDTH (7) setting and BB FREQUENCY (9)
setting of 24MHz or greater, and check that
the level reduces by appropriate factor.

9. Repeat test with SWEEP switch [5] set to
LINE and OPT.

4-9. BB + Sweep Output - Harmonics

SPECIFICATION: >40dB beow fundamen-
tal.

TEST EQUIPMENT:

Wave Analyzer

Procedure

1. Set the controls to their reference settings
as in Figure 4-l.

2.  Set the SWEEP switch (5) to INT and the
SWEEP CAL (3) clockwise. (Adjust SWEEP
CAL (3) as necessary during test).

3.  Connect theBB + SWEEPOUTPUT (C) to the
Wave Analyzer input.

4. Measure the level of the second and third
harmonics of the BB + SWEEP OUTPUT (C)
relative to the fundamental 70Hz (OPT 006:
50Hz, OPT 007: 100HZ) and check that they
are at least 40dB below the fundamental.

5 Repeat step 4 with the SWEEP switch (5) set to
LINE and OPT.
NOTE: In OPT position the fundamental is
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the same as INT except OPT 015 which is
18Hz.

4-10. Baseband Section - Fregquency
SPECIFICATION: 83.333,250,500kHz
t2Hz.
2.4, 443, 5.6, 8.2MHz
+5ppm (3716A only).

[Optional as indicated by BB frequency
switch. 92.693, 277.778, 555.556kHz +2Hz
3.5, 358, 4.5MHz +5ppm (3716A only)].

TEST EQUIPMENT:

Electronic Counter ............ hp 5248M
Procedure
1. Se the controls to their reference settings as
in Figure 4-1.

2. Set the BB FREQUENCY (9) to 8%.

3. Connect the Electronic Counter to the BB
OUTPUT (D) and check for 83.333kHz +2Hz.

OPT: BB FREQUENCY (9) t0 92 ‘A and check
for 92.593kHz +2Hz.

4. Set the BB FREQUENCY (9) to 250 and
check for 250kHz +2Hz.

OPT: BB FREQUENCY (9) to 277 & and
check for 277.778kHz +2Hz.

5. Set the BB FREQUENCY (9) to 500 and
check for 500kHz +2Hz

OPT: BB FREQUENCY (9) to 5554 and
check for 555.556kHz +2Hz.

6. SettheBB FREQUENCY (9) to 2.4 and check
for 24MHz £12Hz.

7.  Set the BB FREQUENCY [9] to 4.43 and
check for 4.43MHz +22Hz.

OPT: BB FREQUENCY [9] to 3.5 and check
for 3.5MHz +17Hz.
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8.

9.

BB FREQUENCY [9] to 3.58 and check for
3.568MHz £18Hz.

BB FREQUENCY [9] to 4.5 and check for
4 5MHz +22Hz.

Set the BB FREQUENCY (9) to 5.6 and
check for 5.6MHz +28Hz.

OPT: BB FREQUENCY (9) to 4.43 and
check for 4.43MHz +22Hz.

Set the BB FREQUENCY (9) to 8.2 and
check for 8.2MHz +41Hz.

OPT: BB FREQUENCY (9) to 5.6 and check
‘or 5,6MHz £28Hz.

4-11. BB Output - Leve

SPECIFICATION: +lOdBm #0.5dB reduced
by VERNIER (1) by not
less than 1dB.

TEST EQUIPMENT:

RMS Voltmeter .............. hp 3403C
758 termination ............ hp 15522A
BNCTee ..................
Cable .................... hp 15525A

Procedure

1. Set the controls to their reference settings as
in Figure 4-1.

2. Set the BB FREQUENCY (9) to 83a
(Opt. 924).

3. Conrect the RMS Voltmeter, terminated in
7582, to the BB OUTPUT (D) and check for
a reading between 0.818V and 0.917V.

4.  Set the VERNIER (1) counterclockwise and
check that the reading falls by at feast 95mV.

5. Repeat steps 3 and 4 at all other settings of
BB FREQUENCY (9) except OFF.

4-4

4-12. BB Output - Harmonics

1

SPECIFICATION: >38dB bdow fundamen-
tal.
TEST EQUIPMENT:

Spectrum Analyzer . . hp 140S/8552A/8553B

Procedure

Set the controls to their reference settings
asin Figure 4-1.

Set the BB FREQUENCY (9) to 83 (Opt
® A).

Connect the BB OUTPUT (D) to the Spec-
trum Analyzer input.

M easure the harmonic content of the BB
OUTPUT (D) and check for >38dB down
on the fundamental.

Repeat step 4 for all settings of the BB
FREQUENCY switch (9) except OFF.

4-13. BB Output - Return Loss

SPECIFICATION:  Better than 30dB

TEST EQUIPMENT:

RMS Voltmeter .............. hp 3403C

Test Oscillator ................ hp 654A

Hybrid ..................... hp 15537A

758 termination ............ hp 15522A

17dB Mismatch ............ hp 15521A

Cables ................... hp 15525A
Procedure

1

2,

Set the controls to their reference settings as
in Figurc 4-1.

Connect the equipment as in Figure 4-2 with
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IF / BB TRANSMITTER OSCILLATOR VOLTMETER

88 OUTPUT

88
HYBRID

=

1748
MISMATCH

Figure 4-2 BB Output - Return Loss Check

the 17dB mismatch connected to the hybrid. 4-14. BB + Sweep Output - Level

3. SettheTest Oscillator frequency to 80kHz, SPECIFICATION: 0 to -49dBm in dB steps
7582 unbalanced output and output level by BB Power.
of OdBm. Tolerance: +0,5dB at OdBm

. . . +1dB at other levels.

4.  Adjust the Test Oscillator Amplitude control : . .
to provide a reference reading on the RMS Vernier provides contin-
Voltmeter. uous variation of not less

than 1dB.

5. Disconnect the 17dB mismatch and connect

the BB OUTPUT (D) to the hybrid. TEST EQUIPMENT:

6. Check that the reading on the RMS Voltmeter

falls by at least 13dB. RMS Voltmeter  .............. hp 3400A
RMS Voltmeter .............. hp 3403C
7. Vary the Test Oscillator frequency over the 758 termination ............ hp 15522A
range 80kHz to 10MHz and check that the Cable hp 15525A
RMS voltmeter reading remains at least 13dB BNC Tee 75182 ..ccc. cvverreerieieinns W e -
below the reference level set in step 4. Attenuator ............... hp 3750A

4-5
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§

2B THARCLATTED
WD RIGUGIVET U bR

88+ SWEEP

}

ATTENUATOR

B

Figure 4-3 BB + Sweep Output Level Check

Procedure

1

Set the controls to their reference. settings
asin Figure 4-1.

2. Set the BB FREQUENCY (9) to 83A

(Opt. 92 /A)

Connect the 3403C RMS Voltmeter, termin-
ated in 758, , to the BB + SWEEP OUTPUT
(C) and check for a reading between 0.259
and 0.290V.

Set the VERNIER (2) counterclockwise and
check that the reading falls by at least
30mV.

Reped steps 3 and 4 at all other settings of
BB FREQUENCY (9) except OFF.

Disconnect the 3403C RM S Voltmeter and
connect the equipment as in Figure 4-3.
Insert 490B in the Attenuator and adjust
the VERNIER (2) to give a convenient
reference reading on the 3400A RMS Volt-
meter, dB scale.

7. Remove 1dB from Attenuator and set the

4-6

3716A BB POWER (6) to 1dBm.

Check that the 3400A RM S Volt meter read-
ing does not change by more than +0.5dB.

9.

Using the Attenuator check all positions of
BB POWER (6) attenuator for + 0.5dB accur-
acy.

4-15. BB + Sweep Output - Harmonics

SPECIFICATION: >40dB below fundamen-
tal.

TEST EQUIPMENT:

Spectrum  Analyzer . . hp 140S/8552A/8553B

Procedure

1

Set the controls to their reference settings as
in Figure 4-1.

Set the BB FREQUENCY (9) to 83 A (Opt-
® B).

Connect the BB + SWEEP OUTPUT (C) to
the Spectrum Analyzer input.

M easur e the har monic content of the BB +
SWEEP OUTPUT (C) and check for >40dB
down on the fundamental.
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5. BB FF . Connsct the as in Figure 4-4 with
‘QUENCY (9) swntch axcept OFF the 17dB mismatch connected to the Hybrid.
4-16. BB + Sweep Output - Return Loss 3.  Set theTest Oscillator frequency to 80kHz,
758 unpalanced output and- output- level of

0dBm.
SPECIFICATION: Better than 30dB.

4. Adjust the Test Oscillator amplitude control

' ' RMS
TEST EQUIPMENT to provide a reference wading on the

Voltmeter.
RMS Voltmeter .......... .. .. . .
Test Osc():il?;toerr hﬁ;g&?g 5. Disconnect the 17dB mismatch and connect
BB Hybrid ................ hp 15537A the BB + SWEEP OUTPUT (C) to the Hybrid.
758 termination ............ hp 15522A
17dB Mismatch. .. ... .. ... .. hp 15521A 6. Check that thereading on the RM S Voltmeter
Cable .................... hp 15525A falls by at least 13dB.
7. VarytheTest Oscillator frequency over the
Procedure range 80kHz to 10MHz and check that the
1. Set the controls to their reference settings as RMS Voltmeter reading remains at least 13dB
in Figure 4-1. below the reference level set in step 4.
¥/ BB TRANSMITTER OSCILLATOR VOLTMETER
BB+ SWEEP |
OPUT

88
HYBRID

‘ 75Q

:}-0 TERMINATION
17d8

MISMATCH

Figure 4-4 BB + Sweep Output - Return Loss Check
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4-17. IF Section - Freguency

SPECIFICATION: Range: 45to 95MHz
Scale Accuracy: +0.5MHz

Stability: xlOOkHz per
5hr period at 70MHz
(after 1/2hr warm-up).

TEST EQUIPMENT:

Electronic Counter .......... hp 5248M
Procedure
1. Set controls to reference settings as in Fig
ure 4-1.

2. Connect the IF OUTPUT (G) to the Electron-
ic Counter and check for 70MHz +0.5MHz.

3.  Measure the frequency at IMHz intervals as
the IF FREQUENCY (11) is varied over the
range 45 to 95MHz and check for a scale
accuracy 0.5MHz.

4. Reset the IF FREQUENCY (11) to 70MHz.

4-18. |F Section - Deviation

SPECIFICATION: Scale Accuracy:
10kHz to 100kHz +10%
100kHz to 500kHz +5%

TEST EQUIPMENT:

Spectrum Analyzer .. hp 140S/8552A/8553B
758 /508M atching Pad . . Rohde & Schwarz
type DAF BN 18084

or Greenpar SA 104718

METHOD 1 100kHz to 500kHz

A convenient way to check deviation isto use a
Bessdl Zero test. This makes use of the carrier or
sideband disappearance at certain known modu-
lation indices (M.l.). Thedeviation  ( Al F)can be
calculated from:

Al F=M.l.x Modulation Frequency

Note: This formula gives pea& deviation which 1s

4-8

converted to RMS in the normal way:

ie AF Fpeak
J 2
Procedure
1. Set the controls to their reference settings as
in Figure 4-1.
2.  SettheBB FREQUENCY (9)to 83 A (Opt.
Qb))

3. Connect the IF OUTPUT (G) to the Spec-
trum Analyzer RF input via the758/508
matching pad.

4. Obtain adisplay on the Spectrum Analyzer
.to show the carrier and at least 2 sideband
pairs.

5. Set the DEVIATION (8) to 141kHz (Opt.
157kHz) and obtain afirst carrier zero, see
Figure 4-5.

Note: It may be necessary to adjust the front
pand DEVIATION CAL (8) to obtain zero.

6. TurntheDEVIATION (8) towards225kHz
and check that the 1st Pair of sdebandsre-
duces to zero at 225 *11kHz (Opt. 251
k12kHz).

7. In the same way other pointson the REVI-
ATION (8) scale may be checked as in
Table 4-1.

Figure 4-5 First Carrier Null
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Table 4-1
Dovintion Carrier or Sideband Pair Modulation Modulstion
(kHz rms) at Null Point index Freguency (kia)
A
7
141 7 Carrier (Jo) 2.4048 83.333
225 11 1st Sideband Pair (J,) 3.8317 8333?
303115 2nd Sideband Pair (J,) 5.1356 833’3
32516 Carrier (Jg) 5.5201 83.433
413 +£20 1st Sideband Pair (J1 ) 7.0136 8';333
496 +25 2nd Sideband Pair (J,) 8.4172 ,/13.333
Options
158+ 8 Carrier (Jo) - 2.4048 92.693
251 £12 1st Sideband Pair (Jl ) 3.8317 92.593
336 17 2nd Sideband Pair {4,) 5.1356 92.583
361 £18 Carrier (Jo) 5.5201 92.583
459 23 1st Sideband (J,) 7.0156 92.593
472 124 Carrier (Jo) 2.4048 277.778
METHOD 2 10 to 100kHz 3716A is 141kHz. To check the DEVIATION

The lowest frequency at which a Bessel occurs
using the BB frequencies generated in the 3715A/

(8) belo this tt e amplitude of the first pair of
sideban~s relative to the carrier can be calculated
from the following formula:

x 2 x4 x ©
x" (? ‘5’ "2_)
Jn(x)= 31 — + — + e 2
2" n! M{n+1) 20(n+1)(n+2) in+1)(n+2)(n+3)
x" , x? x4 x8
= 1 - + — - A $
2"n! 4(n+1) 32(n+1)(n+2) 34 (n+1){(n+2)(n+3)

where x = modulation index

= Af peak
Modulating Frequency

Order of Bessel Function eg, n
n

3
1}

0 for carrier
1 for 1st sideband patr

4-9
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Example: With 500kHz Baseband and 50kHz RMS Deviation:

.02
Jo(X)"(]——-b ...... )
4
= (.095 4
.02
Jy(x) = 014142 (1 ==+ -«--- )
2 8
= (0.0707

.. Ratio of first sideband pair to carrier is 0.0707:0.995 = 0.071

i.e. first sideband pair is 23dB down on carrier

Simitarly for 50kHz — 12% ie, 44kHz first sideband pair is 24.1dB down on carrier

and for 50kHz + 12% ie, 56kHz, first sideband pair is 22dB down on currier

Therefore to be within specification for a Base
band frequency of 500kHz and DEVIATION (8)
sgt to B50kHz the first sideband pair should be
23dB +1dB down on the carrier.

Similarly with 500kHz BB frequency and 10kHz
deviation the first siideband pair is 37 £1dB down
on the carrier and at 30kHz deviation 27.4 +1dB.

Similary with the optional BB frequency of 555.556
10kHz is 38 +1dB .

30kHz is 28 £1dB
50kHz is 24 +1dB

Procedure
1. Set the controls to their reference settings
Figure 4-l.

2. Set the BB Frequency (5) to 500kHz (OPT.
55548t kHz) and the deviation to 10kHz.

3. Connect the IF OUTPUT (G) to the Spec-

4-10

trum Analyzer RF Input via the 75/50 &
Matching Pad.

Obtain a display on the Spectrum Analyzer
to show the carrier and the first sideband
pair.

Adjust the Spectrum Analyzer level controls
to bring the first sideband pair to a reference
point on the display.

Insert attenuation in the 3710A IF ATTENU-
ATOR (12) to bring the carrier to the refer-
ence point noted in step 5.

TheF ATTENUATOR (121 setting should
be 37 +1dB (OPT. 38 + 1dB).

Similarly check 30kHz and 50kHz DEVIA-
TION settingsfor 27.4 £1dB) and 23 + 1dB
(OPT .24 x 1dB) respectively.

Other DEVIATION settings can be checked
by calculating the sideband carrier ratio.
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- COUNTER OSCILLOSCOPE
. EXT
!: /P
DETECTOR IF/BB TRANSMITTER
GENERATOR /7 SWEEPER sg;'t'r c:;p
AUX RF
o/e o/p
out _
" »
HYBRID
1)

Figure 4-6 IF Section - Sweep Width Check

4-19. |F Section - Sweep Width Set the Generator/Sweeper controls as follows:

SWEEP ... ... . cw
SPECIFICATION: 0 to SOMHz £2MHz RANGE ........ ... .. oot 110
FREQUENCY ............onnns 4{32':;*2
-2. m
TEST EQUIPMENT: OUTPUT LEVEL................
Generator/SWeeper - e e hp 8601A Set Oscilloscope controls as foll OWs-
Oscilloscope ... hp 180A/1820A/1802A EXT.INPUT oot DC
Detector -« voveneee hp 8471A DISPLAY ... EXT. SENS
Hybrid ..o hp 15520A MAGNIFIER . ..'veierearnnnnn X
3xcables ... ... hp 15525A
Counter . ........ooooo.. hp5248M 4 Adjust the Oscilloscope EXT. SENS. control
to give a 10cm horizontal display on the
Oscilloscope.
Procedure ;
. . 5. Adjust the Generator/Sweeper Freguency un-
1 St the controls to their reference seitings as til a marker is observed on the Oscilloscope
in Figure 4-1. trace and position this marker at the ex-
2. Set the SWEEP (5) to INT and the OUTPUT treme |eft-hand edge of the trace.

LEVEL (4) fully clockwise. 6. Measure the Generator/Sweeper Frequency
3. Connect the equipment as in Figure 4-6. with the Counter.

4-11
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7. Increasethe Generator/Sweeper frequency un-
til the marker isat theright hand edge of the
trace and measure the Generator/Sweeper
freguency.

8. The difference in frequency measurement
between step 6 and step 7 should be 50MHz
+2MHz.

9. Other settings of the SWEEP WIDTH (7) con-
trol may be verified using the technique given
in steps 4 through 8.

10. Set the SWEEP switch (8) to LINE and repeat
the Sweep Width tests, steps 3 through 8
above. The Sweep Width should again be
50MHz +2MHz.

4-20. |F Section - Sweep Width Reduce Lamp

SPECIFICATION: Lights when the IF is
being swept outside 45 to
95MHz range.

Procedure:
1. See Paragraphs 3-23-9 through 3-23-13.

4-21. IF Section - Auto Sweep Reduction (with

3716A plug-in only)

SPECIFICATION. When BB frequency sett-
ingis2.4MHz or greater,
the SWEEP width reduces
by 2 x BB freg. +10%.

Procedure
1. See Paragraph 3-23-14.

4-22. |IF Output - Power
SPECIFICATION: Ref. Level:
+10dBm +0.5dB.

Vernier:
not lessthan +1dB.

Attenuator:

010 61dB £0.1dB,
or £1% whichever
is greater.

4-12

TEST EQUIPMENT:

Power Meter ................ hp 432A
Thermistor Mount ............ hp 478A
75/60Q  MatchingPad .. .. Rohde& Schwarz

type DAF BN 18084 _
or Greenpar SA 104718

Procedure

1

Set the controls to their reference settings
as in Figure 4-1.

Connect the power meter via the Thermistor
Mount and th e 76/502 Matching Pad to the
IF OUTPUT (G).

Check that the IF OUTPUT levd is +10dBm
+0.5dB.

Note: Loss through 75/5608M atching Pad
Rohdeand Schwarz................ -6dB
Greenpar _ _

Adjust the IF FREQUENCY (11) over the
range 45 to 95MHz and check that the Power
Meter reading does not vary by more than
0.1dB. Reset the IF FREQUENCY (11) to
7OMHz.

Set the IF VERNIER (14) to -1dB and check
that the Power Meter reading falls by at least
1dB. Reset the IF VERNIER (14) to O.

Set the IF VERNIER (14) to +1dB and check
that the Power Meter reading rises by at least
1dB. Reset the IF VERNIER (14) to O.

Adjust the IF VERNIER (14) for a reference
reading on the Power Meter.

Check the IF ATTENUATOR (12) accuracy
for £0.1 dB up to 10dB attenuation and +1%
of setting for greater than 10dB.

4-23. |IF Output - Harmonics

SPECIFICATION: >28dB bdow fundamen-
tal.




TEST EQUIPMENT:

Spectrum Analyzer .. .... hp 1405/8552A/
85538

et the controls to their reference settings as
in Figure 4-1.

— Procedure
1

2. Insert 30dB in the IF ATTENUATOR (12).

3. Connect the IF OUTPUT (G) via the 75//5082
matching pad to the Spectrum Analyzer RF
[nput.

4. Vary the IF FREQUENCY (11) over the
range 45 to 95MHz and check that the har-
monic level is at least 28dB below the funda-
mental.

4-24. |F Output - Return Loss

SPECIFICATION: 55 to 85MHz:
better than 30dB.

45 to 95MHz;
better than 28dB.

TEST EQUIPMENT:

Ogilloscope . . .. .. hp 180A/1801A/1821A
Swept Generator .............. hp 3710A
Attenuator .................. hp 3750A
Amplifier ...... ... ... hp 461A
Detector .................... hp 8471A
Accessory Kit . ............. hp 15550A
Cables.................... hp 15525A
Procedure:

1. To measure the Return Loss of the IF OUT-
PUT (G), it is necessary to disconnect the IF
signal. This is done by removing the top
cover from the 3710A and disconnecting the
BROWN coded cable from A6J1.

2. Setthecontrolstotheir reference settings as
in Figure 4-1.
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3. Set the Oscilloscope control as follows:

INPUT (1801A) .................. DC
VOLTSDIV (1801A) ........ .02
DISPLAY EXT SENS
MAGNIFIER:: oo Xl

POLARITY (1801A) .............. -UpP

Set the Swept Generator controls as follows:

SWEEP .. INT
SWEEP WIDTH :::::::cn . 5OMHz
OUTPUT LEVEL ............ clockwise
BB FREQUENCY .............. OFF
IF FREQUENCY ............. 70MHz
IF ATTENUATOR ... ... .. 0

Set the Reference Attenuator to 11dB.
Set the Amplifier for 40dB gain.

4.  Connect the equipment as in Figure 4-7 with
the Hybrid connected to the 17dB Mismatch.
Adjust the Oscilloscope vertical position and
sensitivity to obtain a display on the CRT.
Adjust the Oscilloscope EXT SENS control
to give a 10cm horizontal display. The display
on the Oscilloscope CRT isthat of Return
Loss v Frequency.

Using a negative output detector esin this
test, and with the Oscilloscope polarity set to
-UP, the Return Lossisdisplayed with high
(better) values at the top of the screen and
low (worse) values at the bottom of tHe
SCreen.

5. Adjust the Oscilloscope vertical position to
move the trace to a suitable reference point
on the CRT.

6. Disconnect the 17dB Mismatch from the
Hybrid and connect the Transmitter IF OUT-
PUT (G) to the vacated port on the Hybrid.

7. Remove the attenuation from the Refer ence
Attenuator and check that the trace remains
below the reference level established in step 5.
(See Figure 4-8).

4-13
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R a
OSCILLOSCOPE
SWEPT GENERATOR  IF/BB TRANSMITTER
& IF IF
S8 orp o/P
HYBRID
750
DETECTO LoAD =
SSM117d8
ATTENUATOR MIS MATCH
!
AMPLIFIER

Figure 4-7 |IF Output Return Loss Check

Generator SWEEP WIDTH set to 30MHz and
the Reference Attenuator set to 13dB.

10. Reconnect the BROWN coded cable to A6J1.
Note: Beforereconnecting A6J1 the Return

L oss check in Paragraph 4-25 may be per-
formed.

4-25. Aux Output - IF Uncal

SPECIFICATION: Levd:

Figure 4-8 Reference Level not less than -10dBm.
Return Loss.
better than 20dB.
8. Check that thetrace remains below theref-
erence level for any settings of the IF ATTEN-
UATOR (12). TEST EQUIPMENT:
9. Repeat steps 3 through 8 with the Swept Power Meter




Thermistor Mount .. ......... hp 478A
756082 M atching Pad . . . . Rohde & Schwarz
type DAF 18084

or Greenpar SA 104718

Oscilloscope hp 180A/1801A/1821A
Swept Generator .............. hp 3710A
Attenuator ............ _. ... hp3750A
Amplifier .................... hp 461A
Detector .. .... [ hp 8471A
Accessory Kit ....... _...._. hp15550A
Cables.................... hp 15525A

Procedure

1. Set the controls to their reference settings as
in Figure 4-1.

2. Set the AUX OUTPUT switch (13) to IF
UNCAL.

3. Connect the Power Meter via the Thermistor
Mount and 75/508 Matching Pad to the
AUX OUTPUT (F).

4. Adjust the IF FREQUENCY (11) over the
range 45 to 95M Hz and check that the out-
put level does not fall below -10dB.

Note: Loss through 75/50 §2 matching pad
Rohde and Schwarz  ............. -6dB
Greenpar .............. e

5. Measurethe Aux Output Return Loss, asin
Paragraph 4-24 steps 1 through 7 with the
Reference Attenuator set to 3dB.

4-26. Aux Output - 70MHz Xtal

a. Frequency

SPECIFICATION: 70MHz +5kHz.

TEST EQUIPMENT:

Electronic Counter ... ... e hp 5248M
Cable ................. hp 15525A
Procedure
1. Set the controls to their reference settings as
in Figure 4-1
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2. Connect the AUX OUTPUT (F) to the Eiec
tronic Counter.

3. Check that the Counter reading is 70MHz
+5kHz.

b. Harmonics

SPECIFICATION: >28dB beow fundamen-
tal.

TEST EQUIPMENT:

Spectrum Analyzer . . hp 1405/8552A/85533
75/50)2 Matching Pad . . . Rohd € & Schwarz
type DAF 18084

or Greenpar SA 104718

Procedure ,
1. Set the controls to their reference settngs
asin Figure 4-1.

2. Connect the AUX OUTPUT (F) via the 75
50a2  Matching Pad to the Spectruim Analyza
RF Input.

3. Check that the harmonic content ©f the
AUX OUTPUT (F) is at least 23dB bel ow the
fundamental.

c. Power

SPECIFICATION: +10dBm +0.5dB

TEST EQUIPMENT:

Power Meter .......... hp 432A
Thermisor Mount ............ hp 473A
75/50 §2t MatchingPad .. ..Rohde & Schwar?
type DAF 18084

or Greenpar SA 10478

Cable e hp 15525A
Procedure
1.  Set the controls to their reference setting as
in Figure 4-1.
4-15
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2. "onnect the Power Meter via the Thermistor
nount and 75/5082 Matching Pad to the
AUX QUTPUT (F).

3. Check that the AUX OUTPUT level is 10dBm
+0.5dB.
Note: Loss through matching pad
RohdeandSchwarz . ............... -6dB
Greenpar .. .. .. .. ..o, -8.2dB

d. Return Losz
SPECIFICATION: >26dB.
TEST EQUIPMENT:
Oscilloscope hp 180A/1801A/1821A
Swept Generator ....-....... hp 3710A
Attenuator .................. hp 3750A
Amplifier ...................... hp 461A
Detector ... hp 8471 A
Accessory Kit............. hp 15550A
Cables .................... hp 15525A

Procedure

1. In order to measure the Return Loss it is

necessary to make the oscillator inoperative.

2. St the LINE switch to OFF, remove the

4-16

instruinent top cover and unplug the crystal
from the Al6 Assembly. Reset the LINE
switch to ON.

Measure the Return Loss of the AUX OUT-
PUT (F) at 70MHz as detailed in Para-
graph 4-24. Steps 1 through 7 with the
Swept Generator SWEEP WIDTH set to
3MHz and the Reference Attenuator set to
9dB.

Check that the Return Loss is at least 26dB.
Replace the crystal into the Al6 Assembly.

4-27. Ext Sweep Input

SPECIFICATION: Frequency:
18 to 100Hz.

Input Level:
4V pk-pk maintains sys-
tem calibration +2086.

TEST EQUIPMENT:

Test Ostillator .ovoovo v hp 654A
Oscilloscope ... hp 180/1801A/1821A
758 termination ............. hp 15522A
BNCTee ...t -
SWEEPEr ... hp 8601A
Detector .................... hp 8741A
Hybrid .................. hp 15520A
3xCables ................ hp 15525A

Procedure

1. Set the controls to their reference settings
esin Figure 4-1.

2. Set the Test Oscillator frequency to 18Hz and
75Q unbal output.

3.  Connect the Test Oscillator Output to the
Oscilloscope and adjust the Output Level and
Amplitude controls to give 4V pk-pk.

4.  Disconnect the Oscilloscope and connect the
Test Oscillator Output to the EXT. SWEEP
INPUT (B).

5 Set the SWEEP switch (5) to EXT.

6. Check the SWEEP OUTPUT as in Paragraph 4-6
for +20% accuracy.

7. Check the BB + SWEEP OUTPUT asin Para-
graph 4-8 for £20% accuracy.

8. Check the SWEEP WIDTH asin Paragraph
4-19 for £20% accuracy.

9. Repeat steps 6 through 8 for Test Oscillator

frequencies up to 100Hz.

[
o




4-28. Ext BB Input (3715A only)

SPECIFICATION: Frequency:
80kHz to 10OMHz.

Level:
-10dBm input maintains
calibration +105%.

Input Retuin Loss:
Better than 30dB.

TEST EQUIPMENT:

TestOscillator .. .. .. .. .. .. .. hp654A
RMS Voltmeter .. .. . .. hp3403C
7512 termination .. hp 15522A
BNCTee .. .. .. oo o i e e e e e e ee =
Hybrid .. .. .. ... hp 15520A
17dB mismatch .. . hp 15621A

Spectrum Analyzer Ap 1405/8552A/85538
75/5082 matching pad .. .. Rohde & Schwarz
type DAF 18084

or Greenpar SA 104718

Cables . v e e e . .. hp 155258A
Electromc Counter hp 5248M

Procedure

1

Set the controls to their reference settings as
in Figure 4-1.

Set the Test Oscillator frequency to 80kHz
and 758 unbalanced output.

Connect the RMS Voltmeter, terminated in
7582, to the Test Oscillator output and adjust
the Output Level and Amplitude for a Volt-
meter reading of 86mV.

Disconnect the RMS Voltmetsr and 758
termination and connect the Test Oscillator
Output to the EXT BB INPUT (B).

Set the BB FREC 'ENCY switch (3) to EXT.

Check the BB OUTPUT level as in Paragraph
4-11 for £10% accuracy.

Check the BB + SWEEP OUTPUT level as in
Paragraph 4-14 for £10% accuracy.
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Repeat steps 6 and 7 at Test Oscillator fre-
quencies up to 10MHz.

Set the Test Oscillator frequency t083.333khz
using the Electronic Counter and check the
DEVIATION as in Paragraph 4-18 for £10%
accuracy.

4-29. AM Input

SPECIFICATION: Frequency:
500kHz to 10MHz.

Dial Accurscy:
+15% of setting.

TEST EQUIPMENT:

Generator/Sweeper .. .. .. .. .. .. hp 8601A

Spectrum Analyzer .. hp 1405/8552A/85538

RMS Voltmeter .. .. .. . hp 3403C

75/5002 Matching Pad .. Rohde & Schwarz

type DAF 18084

or Gresnpar 104718

758 termination .. .. .. .. .. .. .. fAp 16622A
BNCTee .. .. .. .. e e e =

Procedure

1

Set the controls to their reference settings as
in Figure 4-1.

Set the % MODULA ™ 'ON (15) 10 186.

Set the Generator/Sweeper to operate in the
CW mode with CRYSTAL CAL and tkHz
MOD set to OFF.

Set the Generator/Sweeper frequency to
500kHz and connect the RF Output via the
75/5082 Matching Pad to the RMS Voltmeter
terminated in 7582.

Adjust the Generator/Sweeper Output Level

to give a reading of 0.374V on the RMS Volt-
meter.

4-17
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6. Disconnect the RMS Voltmeter and 7582 4-30. Impedance Converter (Opt. 004)
terndination and conrsct the Generator/

Sweeper RF Cutput via the 75/5092 ‘Match- SPECIFICATION: Input impedance:
ing Pad to the AM INPUT (E). 752 unbalanced.
7. Connect the Spectrum Analyzer via a 75/50Q 7;,;5";:';%'“

Matching Pad to the IF OUTPUT (G).
Frequency range:

8. Adjust the Spectrum Analyzer controls to 18Hz to 100Hz;
display tive 70MHz carrier and two sidebands. 80kHz to 10MHz.
Conversion:
9. Measure the amplitude of the sidebands rela- 18Hz to 100Hz;
tive to the carrier and check for -21.9 +1.3dB. 1:1 Voltage £0.5dB
_ Conversion:
Note: The relative amplitude of the side. 80kHz to 10MHz;
bands to the carrier is given by 20log (A/2) 1:1 Power +0.2dB.
where M is the Modulation Index, ie for 16% , _

modulation, relative amplitude is: oMz 10 l'iOOMHz., %

80kHz to 1MHz, 1%

20 log (0.16) = -21.9dB : 1MHz to 10MHz, 3%.
2
TEST EQUIPMENT
10. Measure the relative amplitude of the siae- Q
bands to carrier for other settings of % Test Oscillator h
So o o g A Tedt Oscillator ..ol p 654A
MODULATION (15) asin Table 4-2. RMS Voltmeter .............. hp 3400A
BNCTee ................. _
Balance BOX ..................... See Figure 4-9
Table 4-2 758 termination ............ hp 15522A
. Sideband: Carrier Procedure:
% Modulation Relative Amplitude dB
BALANCE & CONVERSION:
2 40 13 18Hz to 100Hz.
g ‘385 i}g 1. Connect the Test Oscillator, sat to 18Hz and
8 -28. 11.3 7582 unbalanced output, to the RMS Volt-
10 26 + 1'3 meter terminated in 7552.
:i 'gg": f}g 2. Adjust the Test Oscillator output level and
16 :21'9 ;1'3 amplitude to give 2.12V rms.

3. Remove the RMS Voltmeter and connect the
Test Oscillator output to the 7882 INPUT of
the Transmitter.

11. Repeat the checks with Generator/Sweeper

frequency settings up to 10MHz. ) Connect the Transmitter 1242 BAL output

4-18
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MATCHED
TO 01%

Figure 4-9 Balance Box

to the input of the Balance Box, and conneci
the Balance Box output to the RMS Volt-
meter (unterminated).

Check that the RMS Volitmeter reading does
not rvise above 21mV as the Test Oscillator
frequency is varied from 18Hz to 100Hz.

Disconnect each port of the 12482 BAL out-
put in turn and check that the RMS Voltmeter
reading remains within the limits 0.40V to
045V as the Test Oscillator frequency is
varied from 100Hz to 10Hz.

BALANCE & CONVERSION:
80kHz - . 10MHz.

Connect the Test Osciliator, set ‘o 80kHz
and 758 unbalanced cuiput, to the RMS
Voltmeter terminated in 75£%.

Adjust the Test Oscillator Output Level and

Amplitude to give 0.36V rms.

Remove the RMS Voltmeter and connect the
Test Oscillator oun:::t 10 the 7582 INPUT of
the Transmitter.

Connect the Transmitter 12452 BAL output
to the input of the Balance Box and the Bal-
ance Box ocutput to the RMS Voitmeter
{unterminated).

Check that the RMS Voltmeter reading does
not rise above 11mV as the Test Oscillator
frequency is varied from 80kHz to 1MHz; and
not above 33mV as the Test Oscillator fre-
quency is varied from 1MHz to 10MHz.

Disconnect each port of the 1242 BAL
output in turn and check that the reading
on the RMS Voitmeter remains with the
limits 216mV to 226mV as the Test Osciliator
frequency is varied from 80kHz to 10MHz.
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Figure 4-10 IF/BB Receiver Reference Setting




4-31. 3702B IF/BB RECEIVER
PERFORMANCE CHECKS

4-32. Preliminary Procedure

1

Set the controls to their reference settings as
in Figure 4-10.

Turn the INTENSITY control (8) clockwise
until two spots just appsar on the screen.

Adjust the FOCUS control {5) and if necessary
the ASTIGMATISM contro! (rear panel) to
give a sharp round spot.

Set the Y2 DISPLAY switch (13) to SPEC-
TRUM and adjust the INTENSITY control
(6) to display two traces of normal brilliance.

Adjust the X-GAIN control {4) and the X-
POSITION control (27) for a 10cm horizonta!

display symmatrical about the centre graticule
line.

If necassary adjust the TRACE ALIGN con-
tro! {rear panel) make the traces parallel to
the horizontal graticule lines.

Resst the Y2 DISPLAY switch {13) to IF.

IF CHARACTERISTICS

4-33. IF Input - Freguency

SPECIFICATION: AFC Captive Range:
70 £3MHz.

AFC Hold-in Range:
70 $25MHz.
TEST EQUIPMENT:

IF/BB Transmitter .. .. . .. hp 3710A

Cable . . oo . hp 15525A

T™ 11-6625-2917-10

controls to their reference semngs &
- Figure 4-10 and insert 10dB in the IF
ATTENUATOR (25).

Set the Transmitter controls as follows:

SWEEP.. T ¢ | 5 5
BB F“.EQ'JENCY e e e .. OFF
IF FREQUENCY.. .. .. .. .. 7WHz
IF ATTENUATOR .. .. .. .. .. 10d8
IFVERNIER .. .. .. . . ... .. ... O

Connect the Transmitter IF OUTPUT to the
Receiver IF INPUT (D). Check that the AFC
LOCK lamp (9) lights.

Disconnact the IF INPUT (D) and check that
the AFC LOCK lamp {9) extinguishes.

Set the Transmitter IF FREQUENCY to
87MHz. Re-connect the IF INPUT (D) and
check that the AFC LOCK lamp (9) lights.

Disconnect the IF INPUT (D) and sst the
Transmitter IF FREQUENCY te 73MHz.
Recornnect the |F INPUT (D) and check that
the AFC LOCK lamp (9) lights.

‘Yary the Transmitter IF FREQUENCY over
the range 45 to 95MHz and check that the
AFC LOCK lamp (9) remains lit.

4-34. IF Input - Power

SPECIFICATION: Range:
-10 to +21dBm.

Measurement AccuracCy:
+0.5dB.
TEST EQUIPMENT :

.. hp 3710A
hp 432A

IIE/BB Transmitter .. .. .. .. ..
Power Meter

4-21
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Thermistor Mount .. .. .. .. .. ... ..hp 478A
76/50£2 Matching Pad .. .. Rohde & Schwarz
DAF BN18084
or Greenpar SA 104718
Cable .. .. .. .. ... hp 15525A
Procedure
1. Set the controls to their reference settings as
in Figure 4-10.
2. Set the Transmitter controls as follows:
SWEEP . .. .. oo o ot oo ee e oo . .. OFF
BB FREQUENCY . .. . . . ... . OFF
IF FREQUENCY.. .. .. .. .. .. .. .. 7T0MHz
IF ATTENUATOR .. .. .. .. .. .. .. .. 0OdB
3. Connect the Power Meter via the Thermistor
Mount and 75/5082 Matching Pad to the
Transmitter IF OUTPUT.
4. Adjust the Transmitter IF VERNIER to make
the IF Qutput +1GdBm.
Note. Matching Pad Losses are:
Greerpar .. .. . «o oo oo v« .. .. .. 8.2dB
Rohde & Schwar 6.0d8
5. Disconnect the Power Meter, Thermistor

Mount and 75/5082 Matching Pad from the

Transmitter {F QUTPUT.

Connect the Transmitter IF OUTPUT to the
Receiver IF INPUT (D).

Insert 20dB in the Receiver | F ATTENUATOR
(25) and check that the IF LEVEL meter
{11) reads 0 £0.5dB.

8. C heck other IF INPUT power levels as per

Table 4-3.

4-35. |F Input - Return Loss

SPECIFICATION: 55 to 88MHz >30dB
45 to 95MHz >28dB

TEST EQUIPMENT:

Oscilloscope . . . hp 180A/1801A/1821A
Swept Generator . ............. hp 3710A
Attenuator .................. hp 3750A
Amplifier ... hp 461A
Detector .................... hp 423A
Accessory Kit .............. hp 15550A
Cables.................... hp 15525A
75/5082 Matching Pad . . . . Rohde & Schwarz

DAF BN18084

or Greenpar SA 104718

Table 4-3.
Recsiver Transmitter IF/BB Level Meter

IF Attenuator IF Attenuator Reading
1d8 16-t 2+ 1dB 0 +0.50B

2dB 16+ 2dB 0 £0.5dB

4d8 16dB 0+0.5dB

8dB 8+ 4dB 0+0.5dB
16dB 4dB 0 +0.5dB
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Procedure o 4. Connect the equipment as in Figure 4-11with
1. Set the controis to their reference settings as the Hybrid connected to the 17dB Mismatch.
in Figure 4-10 Adijust the Oscilloscope controls to obtain a

display on the CRT. Adjust the EXT SENS

St the Oscilloscope controls ‘ss follows: control 1o give a 10cm horizontal deflection. -

INPUT(1801A) .. .. .. .. .. .. . .. .. DC The display on the Oscilioscope CRT is that

VOLTS/DIV(1801A) .. .. .. .. . ... .02 of Return Loss v Frequency.

DISPLAY. . . .. . . . . . EXTSENS

MAGNIFIER .. .. .. .. .. ... . .. X1 Using a negative output detector as in this

-POLARITY(1BMA) .. .. .. .. .. .. -UP test, and with the Osciiloscope polarity set to
, -UP, the Return Loss is displayed with low

Set the Swept Generator controls as foilows: (worse) values at the top m? thy:d screen and

SWEEP . .. .. .. . .. ... INT high (better) values at the bottom of the

SWEEPWIDTH . e e e 80MHz screen.

OuUTPUT LEVEL . clockwise

BB FREQUENCY .. .. .. .. .. .. .. .. OFF 5. Adijust the Oscilloscope vertical positior: con-

IF FREQUENCY .. .. .. .. .. .. .. .. 70MHz trol to move the trace to a suitable reference

Set the Reference Attenuator to 11dB.

Set the Amplifier for 40dB gain. 6. Disconnect the 17dB Mismatch from the

‘OSCILLOSCOPE

SWEPT GENERATOR

1F/BB RECEIVER

If
1/P

758
LOAD

HYBRID

o~ 1748

ATTENUATOR

AMPLIFIER

MISMATCH

2053%)

Figure 4-11. IF Input Return Loss Check
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Hybrid and connect the Receiver IF INPUT

{D} to the vacated port on the Hybrid.

Ramove the attenuation from the Reference
Attenuater and check that the trace remains
below the reference level established in step 5.

Check that the trace remains beiow the ref-
erence level for any settings of the IF ATTEN-
UATOR {25). .

Repeat steps 3 through 8 with the Swept
Generator SWEEP WIDTH set to 30MHz and
the Reference Attenuator set to 13d8B.

4-36. |F Display Cdlibration

SPECIFICATION: Calibration Magnitudes:
0.1dB, 0.3dB, 1dB.

Accuracy: £10%.

TEST EQUIPMENT:

 IF/BB Transmitter .. .. .. .. .. .. Ap 3710A
IF Switch.. .. .. .. . v o - .. hp 3740A

Power Meter hp 432A

Thermistor Mount hp 478A

Hybrid e e e e - .. hp 15520A

Attenuator .. .. .. .. Texscan Model RA-73

Cables .. .. .. .. .. .. .. .. .. .. bhp 15525A

75/50€2 Matching Pad .. .. Rohde & Schwarz,

DAF BN18084

“or Greenpar SA104718

Procedure

1. Perform the preliminary procedure as in
Paragraph 4-32.

2. Connect the equipment as in Figure 412
with the IF Switch output connected to the
Receiver IF INPUT (D).

3. Set the Transmitter controls as follows:

4-24

SWEEP INT

o

10.

11

12.

13.

SWEEPWIDTH ................ SMHz
{IFFREQUENCY . @ .......... TOMH:
IFATTENUATOR ................ 10dE

Set the IF Switch FUNCTION control to A.

Adjust the Receiver IF ATTENUATOR (25)
and the Transmitter IF VERNIER controls
for a zero reading on the IF/BB LEVEL
meter (11).

Set the MARKERS switch (19) to SLIDING,
the MARKER OFFSET (.3) to 1MHz, and
the BLANKING (30) to OFF.

Adjust the X-PHASE SHIFT (3) to super-
impose the markers on the forward and
return traces. Set the BLANKING (30} to
ON.

Set the YI'Y2 CALIBRATION (15) to 1.0dB
and adjust the Y2 GAIN (7) for an 8cm split
trace. set the Y1/Y2 CALIBRATION (15)
to OFF.

Set the IF Switch FUNCTION control to
INT and adjust the Texscan Attenuator for
a Y2 display of a split trace of approxim-
ately 8cm amplitude. Note the exact ampli-
tude of thistrace.

Calculate this amplitude to be a fraction of
8.

Example: if the split trace has an amplitude of
7.8cm, this would yield the fraction:

7.8
- = 0.97
8.0

Disconnect the | F Switch from the Receiver
and connect it, via a 795082 Matching Pad
and Thermistor Mount, to the Power Meter.

Set the IF Switch FUNCTION control to A
and note the reading of the Power Meter.

Set the IF Switch FUNCTION control to B
and note the reading on the Power Meter.
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Figure 4-12 IF Display Cdlibration Check
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The difference between the readings taken
in steps 12 and 13 should yield the same
fraction as was calculated in step 10 with an
accuracy of £10%. Example: for the example
mentioned in step 10, the difference between

17. Set the YI/Y2 CALIBRATION (15) to 0.1dB

and check for a split trace of 0.8 £0.08cm.

4-37. Frequency Markers

SPECIFICATION: Centre Marker:

15. Disconnect the IF Switch output from the 70MHz +0.1 MHz.
75/5062 Matching Pad and connect it to the _
Receiver IF INPUT (D). Set the IF Switch Marker Offset:
FUNCTION to A. 0 to £25MHz;

+1 MHz.

16. get the Y1/Y2 CALIBRATION (15) to 0.3dB Comb markers:
and check for a spllit trace of 2.4 x 0.24cm 2MHz £0.1MHz.

. COUNTER _ GENERATOR/ SWEEPER IF/BB TRANSMITTER

IF/88 RECEIVER

IFi/P

4-26

Figure 4-13 Frequency Markers Check



TEST EQUIPMENT:

-\F/BB Transmitter .. .. .. .. .. .. hp 3710A
Electronic Counter .. .. .. .. .. .. hp 5248M
Sweeper/Generator .. .. .. .. .. .. hp B601A
Hybrid.. .. .. .. .. .. .. .. .. .. hp15520A
Cables .. .. .. .. ...... . hp 15525A

Procedure

1. Perform the preliminary procedure as in
Paragraph 4-32.

2. Set the Transmitter controls as follows:
SWEEPWIDTH .. .. .. .. .. .. . .. BOMHz
BB FREQUENCY.. .. .. .. .. .. ..... .. OFF
IF FREQUENCY .. .. .. .. .._.. .. .. 7T0MHz
IF ATTENUATOR .. .. .. .. .. .. .. .. 10dB
IFVERNIER ... . . . .. .. ... 0

3. Connect the equipment as in Figure 4-13.

4. Set the Generator/Sweeper controls:
FREQUENCY .. .. .. .. .. .. .. .. .. 70MHz
OUTPUT LEVEL .. .. .. .. .. .. ..-30dBm
CRYSTALCAL .. .. .. .. .. ... .. OFF
SWEEPMODE.. .. .. .. .. .. .. .. MANUAL
1kHzMOD .. .. .. .. .. .. .. .. .. . .. OFF

5. Adjust the IF ATTENUATOR (25) for an
on-scale reading on the IF LEVEL meter (11).

6. Set the BLANKING (30) to OFF and the
MARKERS (19) to SLIDING.

7. Adjust the X-PHASE SHIFT (3) to superim-
pose the markers on the forward and return
traces. Set the BLANKING (30) to OFF.

8. Turnthe Y2 GAIN (7) clockwise to display
a birdie of approximately 2cm on the Y2
trace.

9. Adjust the Generator/Sweeper frequency to

place the birdie in the middle of the centre

10.

11.

12.
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_marker on the Y1 trace. Check that the

Generator/Sweeper frequency is 70 £0.1MHz.
Set the MARKERS switch (19) to COMB.

Using the same technique as in step 9, chack
that the markers occur at 2MHz +0.1MHz
intervals away from 70MHz.

Set the MARKERS switch (19) to SLIDING
+ COMB and use the marker comb as a
standard to check that the MARKER OFF-
SET dial (23) is accurate 1MHz over the
range O to £25MHz.

4-38. Spectrum

SPECIFICATION: Centre frequency: .
70MiHz.

Marker:

70 +9MHz.

Scan Width:

0.5 to +OMHz.

Nu .ing Sensitivity:
Detects £0.1dB change in
modulation index at a

Bessel zero.
TEST EQUIPMENT:
IF/BB Transmitter ...... hp 3710A/3715A
Test Oscillator .. .............. hp 654A
Electronic Counter ............ hp 5248M
Attenuator . ........ .. ... Texscan
Cables .................... hp 15525A

Procedure:

1. Peform preliminary procedure as in Para
giaph 4-32. Set the Y2 DISPLAY switch (13)
to SPECTRUM.

2. Set the SPECTRUM WIDTH control (4)

fully clockwise. Adjust the SPECTRUM.
CENTRE control (1) if necessary to display
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a marker on the Y1 trace. Set the BLANK-
ING switch (30) to OFF and adjust the X-
PHASE SHIFT control {3) to superimpose
the markers on the forward and return trace.
Adjust the SPECTRUM CENTRE contro! (1)
to bring the markers to the centre of the
wace. Turn the GPECTRUM WIDTH con-
tro! {4) counterclockwise and re-adjust the
X-PHASE SHIFT control {3) and SPEC-
TRUM CENTRE controls (1), if necessary,
for superimposed markers in the centre of
the trace. Set the BLANKING switch {30) to

(o] ]

Wi,

Set the Transmitter controls as foll ows:

SWEEP . . . ... OFF
BB FREQUENCY ................ eXT
IF FREQUENCY . .. TOMHz
IF ATTENUATOR i :rn.... 10d8
IFVERNIER . ................... 0
AUXOQUTRPUT ...... e IF UNCAL

Connect the Transmitter AUX OUTPUT to
the Electronic Counter and the Transmitter
IF OUTPUT to the Receiver |IF INPUT (D).

Adjust the IF ATTENUATOR (25) for an
on-scale reading on the |F LEVEL meter (11).

Adjust the Y2 GAIN control (7) to display a
birdie of approximately 2cm on the Y2 trace.

Adjust the Transmitter IF FREQUENCY to
bring the birdie to the centre of the Y1
marker.

8. Check the Electronic Counter reading is

70kAHz £5kHz.

9. Adjust the Transmitter IF FREQUENCY

10.

to bring the birdie to the left hand edge of the
trace, and check that the Electronic Counter
reading is not less than 69.5MHz.

Adjust the Transmitter IF FREQUENCY to
bring the birdie to the right hand side of the
trace and check that the Electronic Counter
reading is not greater than 70.5MHz,

11. Set the SPECTRUM WIDTH control (4)

fully clockwise. Set the BLANKING (30) to
OFF and =djust the X-PHASE SHIFT (3)
and SPECTRUM CENTRE (1) to superimpose
the markers in the cantre of the trace. Set the
BLANKING (30) to ON.

12. Adjust the Transmitter IF FREQUENCY to

bring the birdie to the left hand edge of the

TEST OSCULATOR

iF/B88 RECEIVER

IF 1/p
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Figure 4-14 Spectrum Check



‘trace and check that the Electronic Counter
reac!i‘ngis not greater than 61MHz2.

13. Adjust the Transmitter IF FREQUENCY to
bring the birdieto the right hand range of the
trace and check that the Electra, Counter
reading is not less than 79MHz.

14. Connect the equipment as in Figure 4-14:Set
the Test Oscillator frequency to 83.3kHz and
the output level to -10dBm 75 © UNBAL. Set
the Texscan Attenuator or 0.5dB. Set the
Transmitter DEVIATION to 140kHz.

15. Adjust the SPECTRUM WIDTH control (4)
to give a display of two or three pairs of
sidebands.

16. Turn the Y2 GAIN (7) fully clockwise and

adj adjust the Test Oscillator Amplitude control
to produce a carrier null on the display.
See Figure 4-15.

17. Adjust the Texscan Attenuator by +0.1dB
and check that a change in the carrier ampli-
tude can be observed.

Figure 4-15 Carrier Null
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4-39. Return Loss Input - Power

SPECIFICATION: Frequency Range:
70 +25MHz.

Power Range:
-22 to -50dBm.

Flatness:
1dB.
TEST EQUIPMENT :

[F/BB Transmitter
Cables ..

.. 2p 3710A
hp 155254

Procedure:

Perform the preiminary procedure asin
Paragraph 4-32.

2. Set the Transmitter controls as foll Ows:

SWEEP .. INT
SWEEP WIDTH :: i 50MHz
BB FREQUENCY ............. . OFF
IF FREQUENCY ............. 70MHz
IFATTENUATOR ................ 32d8
IFVERNIER ........ ... ... ........ 0
AUX OUTPUT ........... ,..IFUNCAL

3. Connect the Transmitter AUX OUTPUT to
the IF INPUT (D) and adjust the IF ATTENU-
ATOR (25) to give an on-scale meter reading.

4. Se?the MARKERS (19) to SLIDING and the
BLANKING (30) to OFF. Adjust the X-
PHASE SHIFT control (3) to superimpose
the markers' on the forward and return traces
and set the BLANKING (30) to ON

5. Connect the Transmitter IF OUTPUT to the
RETURN LOSS INPUT (A).

6. Set the RETURN LOSS attenuator (26) to
10dB and the Y1 DISPLAY switch (12) to
RET LOSS.

7. Adjust the RETURN LOSS CALIBRATION
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control (14) to bring the RETURN LOSS
weeter (11) reading to O.

8. Adjust the Y1 GAIN control (8) until the
non-linearity in the Y1 trace covers1cm.

9. Insert 1dB in the Transmitter IF ATTENU-
ATOR and check that the Y1 trace shifts by
at least 1cm. Remove the 1dB.

10. Set the Transmitter IF ATTENUATOR to
50dB and the RETURN LOSS attenuator
(26) to 49dB and repeat steps 7 through 9.

4-40. Return Loss Input - Return Loss

SPECIFICATION: !mpedance: 75§1.

Return Loss.
45 to 95Mtiz
Better than 28dB. ,

TEST EQUIPMENT:

As for Paragraph 4-35.

Procedure:

1. Set the controls to their reference settings
asin Figure 4-10.

2. Measure the Return Loss of the RETURN
LOSS INPUT (A) using the method in Para-
graph 4-35, steps 1 through 7.

BASEBAND CHARACTERISTICS
4-41. BB Input - Power

SPECIFICATION: Frequency Range:
80kHz to 10MHz*

Power Range:
-49 to -10dBm.

Measurement Accuracy:
+0.5dBm.

4-30

*NOTE: To coyer the entire frequency range
80kHz to 10MHz the plug-in must be removed.
With the plug-in fitted Baseband Power can only
be measured above 500kHz at the frequencies set
by the plug-in BB FREQUENCY switch.

TEST EQUIPMENT:

Test Oscillator «..vovvoovvatt hp 654A
Attenuator .................. hp 3750A
RMS Voltmeter .............. hp 3403C
Cables ...........cootn. hp 15525A
75 ermination .......... .. hp 15522A.
BNCTee .oivniiiiiiiii -
IF/BB Transmitter ...... hp 3710A/3716A
Procedure {Plug-in removed):

1. Set the controlsto their reference settings as
in Figure 4-10 and remove the plug-in.

2. Set the Test Oscillator frequency to 80kHz
and output level to -10dBm and 7582 UNBAL.

3. Connect the Test Oscillator output to the
3750A Attenuator and the Attenuator output
to the RMS Voltmeter terminated in 75 2.
Remove all attenuation from the Attenuator.
Adjust the Test Oscillator Amplitude control
to give a reading of 86mV on the RMS Voalt-
meter,

4. Removethe RMS Voltmeter and 758 ter-
mination and connect the Attenuator output
to the BB INPUT (C).

5. Set the Y1 DISPLAY switch (12) to BB
and the BB INPUT switch (29) to EXT.

6. Check that the BB LEVEL meter (11) reading
is 0 +0.5dB.

7. Set the BB POWER attenuator (26) to -11dBm
and insert 1dB in the 3750A Attenuator.
Check that BB LEVEL meter (11) reading
is again 0 £0.5dB.

(o]

. Similarly check other settings of the BB



POWER attenuator (26) to -49dBm.

9. Reset the BB POWER attenuator (26) to
-10dBm and remove all attenuation from the
3750A Attenuator.

10. Repeat steps 6 through 9 with any setting of
Test Oscillator frequency in the range 80kHz
to 1I0MHz.

Procedure (Plug-in fitted):
1. Set the controls to their reference settings:
as in Figure 4-10.

2. Set the Transmitter controls as follows:

SWEEP OFF
BB FREQUENCY- :: @1 1 i1 i1 il 11 3AkHz

3. Connect the Transmitter BB OUTPUT to the
3750A Attenuator and the Attenuator output
to the RM!S Voltmeter terminated in 75 2.

4.  Insart 20dB in the Attenuator and adjust the
Transmitter BB OUTPUT VERNIER to give
a reading of 86mV on the RMS Voltmeter.
(The Attenuator may have tobe changed by
1dB).

5. Disconnect the RMS Voltmeter and 75 € ter-
mination and connect the Attenuator output
tothe BB INPUT (C).

6. SettheY1DISPLAY switch (12) to BB, the
BB INPUT switch (29) to EXT and the BB
FREQUENCY switch (20) to 83A.

7. Check that the BB LEVEL meter (11) reading
is0+05dB.

8. Set the BB POWER (26) attenuator to -11 dBm
and insert an additional 1dB in the 3750A
Attenuator. Check that the BB LEVEL meter
(11) reading is again 0 £0.5dB.

9. Similarly check the other settings of the BB
POWER attenuator (26) to -49dBm.
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10. Reset the BB POWER attenuator (26) to
-10dBm and the 3750A attenuator to 20dB.

11. Repeat steps 4 through 10 for other settings
of the BB FREQUENCY switch (20) with the
Transmitter BB FREQUENCY switch set to

the same frequency as the BB FREQUENCY
switch (20).

OPT. 004 only .
BB Input - Power ({12492 BAL INPUT)

SPECIFICATION: Frequency Range:
80kHz to 10MHz*

Power Range:
-49 to -10dBm

Measurement Accuracy:
+0.5dB

*NOTE: To cover the entire frequency range
80kHz to 10MHz the plug-in must be removed.
With the plug-in fitted Baseband Power can only
be measured abovesgQlkHz at the frequencies set
by the plug-in BB FREQUENCY switch.

TEST EQUIPMENT:

Test Oscillator ................ hp 654

Attenuator ................ hp 3750A
RMS Voltmeter ............ hp 3403C
Cables.................... hp 15551A
758 Termination............ hp 15522A
BNCTee........ooviiiiiinn .. -
IF/BB Transmitter ........... hp 3710A

hp 3716A Opt. 004

Procedure (Plug-in removed]:
1. Set thecontrolsto their reference settings as
in Figure 4-10 and remove the plug-in.

2. Set ‘the Test Oscillator frequency to 80kHz
and output level to -10dBm and 75 & UNBAL.

3. Connect the Test Oscillator output to the
3750A Attenuator and the Attenuator Out-
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put to the RMS Voltmeter terminated in 7552.
Remove all aftenuation from the Attenuator.
Adjust the Test Oscillator Amplitude control
to giveareading of 86mV on the RMS Volt-
meter.

4. Remove the RMS Voltmeter and 75 €2 ter-
mination and connect the Attenuator output
to the Transmitter75582 UNBAL INPUT and
the 12482 BAL OUTPUT to the RECEIVER
12452 BAL INPUT.

5. Set the Y1 DISPLAY switch (12) to BB and
the BB INPUT switch (29) to 1242

6. Check that the BB LEVEL meter (11) reading
is 0 £0.5dB.

7. Set the BB POWER attenuator (26) to
-11dBm and insert 1dB in the 3750A Attenu-
ator. Check that the BB LEVEL meter (11)
reading is again 0 +0.5dB.

8. Similarly check other settings of the BB
POWER attenuator (26) to -49dBm.

9. Reset the BB POWER attenuator (26) to
-10dBm and remove all attenuation from the
3750A Attenuator.

10. Repeat steps 6 through 9 with any setting of
Test Oscillator frequency in the range 80kHz
to TOMHZ,

Procedure (Plug-in fitted):

1. Set the controls to their reference settings as
in Figure 4-10.

2.  Set the Transmitter controls as follows:

SWEEP OFF
BB FREQUENCY.. : : : : : : : 92AkH:

3. Connect the Transmitter BB OUTPUT to the
3750A Attenuator and the Attenuator output
to the RMS Voltmeter terminated in 75 2.

4. Insert 20dB in the Attenuator and adjust the
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10.

11.

Transmitter BB OUTPUT VERNIER to givea
reading of 86mV on the RMS Voltmeter. (The
Attenuator may have to be changed by 1dB).

Disconnect the RMS Voltmeter and 7582
lermninai.on and CONNECT e Alleauaiass Gut-
put to the Transmitter 7582 UNBAL INPUT
and the 12402 BAL OLTPUT to the RE-
CEIVER 12452 BAL INPUT.

Set the Y1 DISPLAY switch (12) to BB, the
BB INPUT switch (28) to 12482 and the
BB FREQUENCY switch (20) to 92A.

Check that the 8B LEVEL mater (11) read-
ing is 0 £0.5dB.

set the B B POWER (26) attenuator to
-11dBm and insert an additional 1dB in the
3750A Attenuator. Check that the BB LEVEL
meter (11) reading is again 0 +0.5dB.

Similarly check the other settings of the
BB POWER attenuator (26) to -49dBm.

Reset the BB POWER attenuator (26) to
-10dBm and the 3750A attenuator to 20dB.

Repeat steps 4 through 10 for other settings
of the BB FREQUENCY switch set to the
same frequency as the BB FREQUENCY
switch (20).

4-42. BB Input - Return Loss

SPECIFICATION: Input Impedance:

759Q.

Return Loss.

>26dB.
TEST EQUIPMENT:
Test Oscillator ................ hp 654A
Hybrid .................... hp 15537A
17dB Mismatch ............ hp 15521A
Cables .................... hp 15525A
758 termination ............ hp 15522A
RMS Voltmeter .............. hp 3400A
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TEST OSCILLATOR IF/8B_RECEIVER RMS VOLTMETER

1748 88 1/P

I 7a

TERMINATION

Figure 4-16 BB Input Return Loss Check

Procedure

1

Set the controls to their reference settings as
in Figure 4-10. Set the BB INPUT (29) to
EXT.

Connect the equipment as in Figure 4-16.
with the 17dB mismatch connected to the
Hybrid.

Set the Test Oscillator frequency to 80kHz
and the output level to-10dBm 75 €2 UNBAL.

Adjust the Test Oscillator amplitude control
for a reference level on the RMS Voltmeter
dB scale.

Remove the 17dB mismatch from the Hybrid
and connect the Hybrid to the BB INPUT (C).

Note by how much the RMS Voltmeter level
drops (in dB).

Thereturn loss of the BB INPUT is calculated

as follows:

Return Loss = 17 +(dB’s noted in step 6).
This should be greater than 26dB.

Repeat steps 3 through 7 with settiings of
Test Oscillator frequency up to 10.2MHz.

4-43. BB Cdlibration

SPECIFICATION: Calibration Magnitudes:
1,3, 10%.

Accuracy:
+10%.

TEST EQUIPMENT:

Pulse Genera®er ... ... ........i..... hp 214A
Signal Generator .............. hp 606A
Attenuator . ... hp 355D
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1788 TRANSMITTER

SWEEP IF
a/P o/e

- /e o/

508

750
]
IF/BB RECEIVER ¢
oo -
¢
: .
7

Figure 4-17 BB Calibration Check

Oscilloscope .. hp 180A/1801A/1821A

75/5082 Matching Pad .. .. Rohde & Schwarz

DAF BN 18084

or Greenpar SA 104718

IF/BBTransmitter .... .. ..... hp 3710A

Cables.............. ...... hp 15525A
Procedure:

1

4-34

Perform the preliminary procedure asin Para-

graph 4-32. Set the BB INPUT (29) to EXT
and connect the equipment as shown in Fig.
ure 4-17.

Set the Transmitter controls as follows:

sweer CINT
SWEEP WIDTH :: = o o o BOMHz
OUTPUT LEVEL Clockwise
BB FREQUENCY © . .500kHz




IFFREQUENCY ................ 70MHz
IFATTENUATOR ................ 10dB

Connect the Transmitter |F OUTPUT to the
Receiver IF INPUT (D). Adjust the IF
ATTENUATOR (25) for an on-scale reading
on the IF/BB LEVEL meter (11). Set the Y1
DISPLAY switch (12) to BB. Set the BLANK-
ING (30) to OFF and the MARKERS (19)
to SLIDING. Adjust the X-PHASE SHIFT
(3) to superimpose the markers on the for-
ward and return traces. Set the BLANKING
(30) to ON.

Set the Pulse Generator controls asfoll ows:

TRIGGERMODE ................ EXT
PULSE POSITION (pseq).. .. . ... 10 - 100
PULSE POSITION VERNIER ........... 5
PULSEWIDTH (psec) .......... 1k - 10k
PULSE AMPLITUDE

{voltsintoB02) .. .. ............... 10
TRIGGER INPUT SLOPE ............ +
TRIGGEROUTPUT.................. +
PULSEOUTPUT ......... ..ot -

Set the Signal Generator contrals as follows:

FREQUENCY ................ 500kHz
MODULATION SELECTOR .... EXTDC
MODULATION AMPLITUDE . ... Clockwise
ATTENUATOR ...... -10dBm (Meter at 0}

Set the 355D Attenuator to 10dB.

Adjust the Pulse Generator EXT TRIG
LEVEL, if necessary, and the PULSE WIDTH
VERNIER controls for a suitable display on
the Oscilloscope with a mark-to-space ratio
of approximately 1: 1.

Adjust the Pulse Generator PULSE AMPLI-
TUDE VERNIER control for 100% modula-
tion. This will be evident on the Oscilloscope
display as a straight line in the space area.
CAUTION: Adjust the VERNI ER control
so that the space area JUST becomes a
straight line - do not increase the sett-
ing of the control beyond this point.
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9. set the 366D Attenuator to 30dB. This will
give- 10% :modulation.

10. Transfer the connection between the Match-
ing. Pad and the Oscilloscope to go between
the Matching Pad and the BB INPUT (C).

11. Adjust the BB POWER Attenuator (26) for
an on-scale BB LEVEL meter (11) reading.

12. Adjust the Y1 GAIN and Y1 POSITION (8)
controls for a 8cm vertical display. The X-
PHASE SHIFT (3) may be adjusted to allow
the trace to be viewed.

Note: use only the flat portion, top and
bottom, to establish the 8cm display.

13. Remove the cable from the Pulse Gener ator
output.

14. Set the Y1I/Y2 CALIBRATION (15) to 10%
and check that the split trace is 8cm +0.8cm.

15. Set the Y1/Y2 CALIBRATION (15) to 3%
and check for a split trace of 2.4 x 0.24cm.

16. Set the Y1/Y2 CALIBRATION (15) to 1%
and check for a split trace of 0.8 £0.8cm.

4-44. Demodulator

SPECIFICATION: Frequency Range:
80kHz to 5.6MHz.

Deviation Range:
11kHz to 500kHz.

TEST EQUIPMENT:

IF/BB Transmitter ...... hp 3710A/3715A
Procedure:
1. Set the controls to their reference settings as
in Figure 4-10.

2. Set the BB FREQUENCY (20) to 83A.
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Set the IF/BB Transmitter controls as follows:

SWEEP.. . .. ..................... OFF
DEVIATION 10kH
DEVIATION .. .. 10kHz
BB FREQUENCY . 83
IF FREQUENCY . . . .. . . .. 70MHz
IF ATTENUATOR .. .. . .. .. .. .. 10dB

Connect the Transmitter IF QUTPUT to
the Receiver IF INPUT (D). Adjust the IF
ATTENUATOR (25) for an on-scale meter
reading.

Set the Y1 DISPLAY (12) to BB and check
that theBB POWER attenuator (26) can be
adjusted to give an on-scale meter reading.

Repeat step 5 at all BB frequencies up to
Nate '-"The Transmitter and Receiver BB
FREQUENCY controls must be at the same
setting.

Repeat steps 5 and 6 with the Transmitter
DEVIATION set to 500kHz.

4-45. Horizontal Deflection

4-36

SPECIFICATION: Sweep Source:
INT IF: Sweep derived
from swept IF INPUT.
EXT: Sweep derived from
EXT SWEEP INPUT.
EXT BB+: Sweep derived
from BB INPUT.
EXT BB-: As for EXT
BB+ but with reversed
sweep direction.
Frequency:
18Hz to 100Hz.
Level:
AGC: Via EXT SWEEP
INPUT and BB INPUT
600mV to 10V pk-pk
via lF INPUT, 3MHz to
50M Hz Sweep Width
(maintains 10cm £5mm
horizontal deflection).

TEST EQUIPMENT:

Test Ocillator ................: : hp 654A
Oscilloscope .. .. .. hp 180A/1801A/1821A
I[F/BB Transmitter ............ hp 3710A
758¢ termination............ hp 15522A
3xCables ................ hp 15525A
BNCTee........coiiiiiiin -

Procedure (INT IF):

1

Perform the preliminary procedure as in Para-
graph 4-32. Set the MARKERS switch (19)
to SLIDING.

Set the Transmitter controls:

SWEEP EXT
SWEEPWIDTH :: i ooornnn o BOMHz
BB FREQUENCY ................ OFF
IF FREQUENCY.. .............. 7OMHz
IF ATTENUATOR ................ 10dB

Connect the Transmitter IF OUTPUT to the
Recelver IF INPUT (D). Adjust the Receiver
IF ATTENUATOR (25) for an on-scale meter
reading. Ensure the AFC LOCK lamp (9) is
lit.

Set the Test Qscillator frequency to 70Hz and
the Output Level to 1V rms.

Connect the Test Oscillator output to the
Transmitter EXT SWEEP INPUT.

6. Set the BLANKING switch (30) to OFF

©

and adjust the X-PHASE SHIFT (3) to super-
impose the markers on the forward and re-
turn traces. Set the BLANKING switch (30)
to ON.

Set the MARKER OFFSET contraol (23) to
25 and adjust the Test Oscillator amplitude
control until the 25MHz markersare at the
trace edges.

Adjust the X-GAIN control (4) for a 10cm
horizontal display on the CRT.

Set the Transmitter SWEEP WIDTH controls



to 3MHz and check that the horizontal dis-
_ play remains at 10cm +5mm.

Repeat steps 5 through 9 with the Test Osc-
illator set to any freguency within the range
18 to 100Hz.

Procedure (EXT SWEEP INPUT):
1. Perform the preliminary procedure as in Para
4-32. Set the SWEEP SOURCE switch
(28) to EXT.

2. Set the Test Oscillator frequency to 70Hz and
output to.75§2 UNBAL.

3. Connect the Test Oscillator output to the
Oscilloscope and adjust the Output Level and
Amplitude controls to give 10V pk-pk.

4. Disconnect the Oscilloscope and connect the
Test Oscillator output to the EXT SWEEP
INPUT (rear pand).

5  Adjust the X-GAIN control for 10cm horiz-
ontal deflection on the CRT.

6. Disconnect the Test Oscillator from the
EXT SWEEP INPUT and reconnect it to the
Oscilloscope.

7. Adjust the Test Oscillator output level and
amplitude for 600mV pk-pk.

8. Disconnect the Oscilloscope and connect the
Test Oscillator output to the EXT SWEEP
INPUT (rear pandl).

9. Check that the horizontal deflection is 10cm
+5mm.

10. Repeat steps 3 through 9 with the Test:
Oscillator set to any frequency within the
range 18 to 100Hz.

Procedure (BB INPUT):
1. Perform the preliminary procedure as in
Paragraph 4-32. Set the SWEEP SOURCE
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switch (28) to EXT BB+ and BB INPUT
switch (29) to EXT.

2. Set the Test Oscillator to 70Hz and the
output to 7662 UNBAL.

3. Connect the Test Oscillator output to the
Oscilloscope terminated in 7662, Adjust the
Output Level and Amplitude controls to give
10V pk-pk.

4. Disconnect the Oscill oscope and connect the
Test Oscillator output to the BB INPUT (C).

5. Adjust the X-GAIN control (4) for a 10cm
horizontal deflection on the CRT.

6. Set the SWEEP SOURCE switch (28) to
EXT BB- and check for a 10cm horizontal

display.

7. Disconnect the Test Oscillator from the BB
INPUT (C) and reconnect it to the Oscillo-
scope terminated in 7582

8. Adjust the Test Oscillator and Amplitude
control for 600mV pk-pk.

9. Disconnect the Oscilloscope and connect the
Test Oscillator output to the BB INPUT (C).

10. Check that the horizontal deflection is 10cm
+0.5cm.

11. Set the SWEEP SOURCE switch (28) to EXT
BB+ and check that the horizontal deflection
is 10cm £0.5cm.

12. Repeat steps 3 through 15 with the Test

Oscillator set to any frequency within the
range 18 to 100Hz.

13. Disconnect the Test Oscillator.

14. Set the Transmitter controls as foll ows:

SWEEP INT
SWEEP WIDTH- :: : i BOMHz
4-37
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15.

16.

17.

18.

19.

IF FREQUENCY . .. .. .. . ... 70MHz
IF ATTENUATOR .. .. .. .. .. .. .. .. 10dB
SWEEP CAL « o . . Clockwise

Connect the Transmitter BB + SWEEP QUT-
PUT to the BB INPUT (C).

Set the MARKERS (19) to SLIDING and the
BLANKING (30} to OFF. Adjust the IF
ATTENUATOR (25) for an on-scale meter
reading.

Adjust the X-PHASE SHIFT contro! (3) to
superimpose the markers on the forward and
return traces. Set the BLANKI!NG (30) to ON.

Set the Y2 DISPLAY switch (3) to SLAVE
and adjust the Y2 GAIN coptrol (7) for a
Y2 display sloping from top left to bottom
right.

Set the SWEEP SOURCE switch (28) to
EXT BB- and check that the Y2 display now
slopes from bottom !eft to top right.

OPT 004 only
Procedure (BB INPUT; 12452 BAL INPUT):

1

Perform the preliminary procedure as in Para-
graph 4-32. Set the SWEEP SOURCE switch
{28) to EXT BB+ and the BB INPUT switch
{29) to 124$2 BAL.

Set the Test Oscillator to 70Hz and the
output to 7552 UNBAL.

Connect the Test Oscillator cutput to the
Oscilloscope terminated in 7582. Adjust the
Output level and Amplitude controls to give
10V pk-pk.

Disconnect the Oscilloscope and connect the
Test Oscillator output to the Transmitter
{Opt. 004) 7582 UNBAL INPUT. Connect
the Transmitter 12482 BAL OUTPUT to the
Receiver 12482 BAL INPUT.

Adjust the X-GAIN control (4) for 10cm
horizontal deflection on the CRT.
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10.

1L

12.

Set the SWEEP SOURCE switch {28) to EXT
BB- and check for a 10cm horizorital display.

Disconnect the Test Oscillator frora the BB
INPUT (C) and reconnect it to the Oscillator
terminated in 7552.

Adjust the Test Oscillator and Amplitude
controls for S00mV pk-pk.

Disconnect the Oscilioscope and connect the
Test Osciilator output to the Transmitter
(Option 004) 75§ UNBAL INPUT. Connect
the Transmitter 12482 BAL OUTPUT to the
Receiver 12482 BAL INPUT.

Check that the horizontal defleciion is 10cm
+0.5cm.

Set the SWEEP SOURCE switch (28) to EXT
BB+ and check that the horizontal defiection
is 10cm £0.5¢cm.

Repeat steps 3 twough 15 with the Test
Oscillator set to any frequency within the
range 18 to :00Hz.

4-46. EXT INPUT

SPECIFICATION: Frequency Range:
dc to 12MHz {3dB})

Maximum Input:
0.5V pk-pk.

DC Offset Range:
2V.

Calibration:
50mV 5%
10% 1% of input.

TEST EQUIPMENT:

IF/BB Transmitter .. .. .. .. .. .. bp 3710A
Test Oscillator .. .. .. .. .. .. .. .. hp654A
Oscilloscope.. .. .. hp 180A/1801A/1821A
Power Supply .. .. .. .. .. .. .. .. hp 62058
Digital Voltmeter.. .. .. .. .. .. .. hp 3440A



Procedure: '
1. Perform the preliminary procedure as in
Paragraph 4-32.

2.  Set the Transmitter controls as follows:

SWEEP ... ... . INT
SWEEPWIDTH ................ S50MHz
IFFREQUENCY ................ 70MHz
IFATTENUATOR . ............... 10dB

3. Connect the Transmitter IF OUTPUT to the
Receiver |F INPUT (D) and adjust the IF
ATTENUATOR (26) for an on-scale meter
reading. Set the BLANKING (30) to OFF
and the MARKERS (19) to SLIDING, Adjust
the X-PHASE SHIFT (3) to superimpose the
markers on the forward and return traces.
Set the BLANKING (30) to ON.

4. Set the Y1 DISPLAY switch (12) to EXT
and the Y1 GAIN (8) fully counter clockwiise.
Adjust the Y1 POSITION (8) to bringthe Y1
trace to the centre graticule line. Set the
Y1 GAIN (8) fully clockwise and adjust the
Y-EXT OFFSET (2) toreturn thetrace to the
centre graticule line. Set the Y1 GAIN (8)
fully counterclockwise.

5. Set the Test Oscillator frequency to 1 kHz and
connect the output to the Oscilloscope.

T™ 11-6625-2917-10

phk-pk, ,

6. Disconnect the Oscilloscope and connect

the Test Oscillator Output to the EXT
INPUT (B).

7. Adjust the Y1 GAIN (8) for an 8cm Y1

10.

11.

12.

13.

display.

Vary the Test Oscillator Frequency over the
range 10Hz to 12kHz and check that the Y1
display does not fall below 5.6cm.

Disconnect the Test Oscillator and set the Y1
GAIN (8) counterclockwise.

Monitor the Powar Supply output and adjust
it for +2V.

Connect the Power Sypply output to the
EXT INPUT (B) and adjust the Y1 GAIN (8)
to give approximately 2cm vertical offset.

Check that the Y1 trace can be returned to
the centre graticuleline by adjusting the Y -
EXT OFFSET (2).

Disconnect the Power supply and adjust the
Y EXT OFFSET (2) to return the trace to the
centre graticule line.

TO DIGITAL VOLTMETER

|2052l|

Figure 4-18 Ext Input Check
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14.

15.

16.

17.

18.

19.

20.

21.

22.

11-6625-2917-10

Repeat steps through 11 through 13 with -2V
input from the Power Supply.

Riepaat step 4.

Connect the Digital Voltmeter to the Power
Supply as shown in Figure 4-18.

Set the Power Supply output to give a read-
ing of 80mV on the DVM.

Set the Y1 POSITION (27) tobringtheY1
trace to the bottom graticule line.

Disconnect the DVM and connect the 80mV
tothe EXT INPUT (B).

Adjust the Y1 GAIN (8) to give 8cm vertical
offset on the Y1 trace.

Set the CALIBRATION (31) to 10% and
clock for a split trace display of 0.8cm +0.1 cm.

Set the CALIBRATION (31) to 50mV and
check for a split trace of 5cm £0.25cm.

4-47. Slave Output

SPECIFICATION: Levd:
50 +10mV/cm of Y1
or Y2 display with fre-
quency markers added.

TEST EQUIPMENT:

IF/BB Transmitter ............ hp 3710A

Oxilloscope . . .. .. hp 180A/1802A/1821A

Cables.................... hp 15525A
Procedure:

1

Perform the preliminary procedure asin
Paragraph 4-32.

2. Set the Transmitter controls as follows:
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SWEEP WIDTH ................ S6MHz
IF FREQUENCY.. .............. 70MHz
IF ATTENUATOR ................ 10dB

. Connect the Transmitter IF OUTPUT to

the Receiver |F INPUT (D) and adjust the
IF ATTENUATOR (25) for an on-scale meter
reading.

Set the MARKERS switch (19) to SLIDING
and the BLANKING (30) to OFF. Adjust the
X-PHASE SHIFT control (3) to superimpose
the markers on the forward and return traces.
Set the BLANKING (30) to ON.

Set the Y1 Y2 CALIBRATION switch (15)
to 1dB and adjust the Y1 GAIN (8) for a 1cm
split trace display.

Check for a square wave of 500mV +£10mV
pk-pk with markers added asin Fiigure 4-19.

Set the SLAVE switch (rear panel) to Y1
and connect the SLAVE output to the
Oscilloscope.

Set the Y1 GAIN (8) counter clockwise and
adjust the Y2 GAIN (7) for a split trace of
lcm.

Set the SLAVE switch (rear panel) to Y2
and check for a square wave of 50mV +£10mV
pk-pk with markers added as in Figure 4-19.

Figure 4-19 Slave Output




DELAY CHARACTERISTICS

4-48. Input Frequency Range & Phase
Detector Capture Range

SPECIFICATION: +5Hz at 83.333, 250
& 500kHz.

+15Hz (37038 Opt. 009
3705A Opt. 010/011/
012).

+5ppm at 2.4,4.435.6
and 8.2MHz (3705A

only)
TEST EQUIPMENT:
IF/BB Receiver .. .. .. .. .. .. fip 37028
AM/FM Signal Generator.. .. .. .. hp 8640B
ElectronicCounter .. .. .. .. .. .. fip 5248M
Cable .................... hp 16525A
Procedure:

1. Set the controls to thsir reference settings as

2.

in Figure 4-10.

Set the Receiver controls as follows:

BB FREQUENCY (20) .. .. .. .. .. .. 83A
SET LEVEL(17).. .. .. .. .. .. .. .. mid pos
BBINPUT{29).. .. .. .. .. .. .. .. .. .. EXT
Y2DISPLAY (13) .. .. .. .. .. .. .. DELAY
[OPT: BB FREQUENCY (20) .. .. .. ..92A)

3. Set the Signal Generator AM and FM to OFF.

Connect the RF OUTPUT to the Electronic
Counter and adjust the frequency to give a
Counter reading of 83.333kHz (OPT:
Counter reading of 83.333kHz (OPT.
92.593kHz).

Disconnect the Counter and connect the
Signal Generator RF OUTPUT to the BB
INPUT (C).

5. Adjust the Signal Generator Output Level

™ 11-6625-2917-10

control to give a PHASE LOCK/LEVEL
meter (16) reading in the green band.
[OPT. Adjust the PHASE LOCK control (18)
to obtain a steady meter reading. Disconnect
the Signal Generator.

Repeat steps 3 through 5 with the Signal
Generator frequency set to 83.328kHz and
83.338kHz [Opt: 92.608kHz and 92.578kHZ].

Set the BB FREQUENCY switch (20) t0259
[OPT:27].

Repeat steps 3 through 5 with the Signal
Generator frequency set to:

250.000kHz, 249.995kHz & 250.006kHz
[Opt: 277.778kHz, 277.763kHz &
277.793kHZ].

Repeat steps 3 through 5 with the Signal
Generator frequency set to:

500.000kHz, 499.995kHz & 500.005kHz.
[Opt: 555.556kHz, £55.54 1kHz
&685 57 1kHz1.

37054 only

10. Set the BB FREQUENCY switch (20) to

2.4MH:.

11. Connect the Signal Generator RF OUTPUT

12.

to the Electronic Counter and adjust the fre-
guency to give a Counter reading of
2.400000MHZ.

Disconnect the Counter and connect the
Signal Generator RF OUTPUT to the BB IN-
PUT (C).

13. Adjust the PHASE LOCK control (18) to

obtain a steady PHASE LOCK/LEVEL meter
(46) reading in the green band. Disconnect
the Signal Generator.

14. Repeat steps 11 through 14. with the Signal

Generator frequency set to 2.399988MHz
and 2.400012MHz.

4-41




™ 11-6625-2917-10

15. Set the BB *FREQUENCY switch (20) to
443 [Opt: 3.5).

16. Reweat steps 12 through 14 with the Signal
Generator frequency set to 4.430000MHz
4.429979MHz and 4.430021MHz.

[Opt: 3.500000MHz, 3.499983MHz &
3.506017MHz.

Opt: 3. 580000MHZ 3.579982MHz &

Ont: 4 8O0000MHz 4 400078MHz &
NI . TVEE Vdmy “Wa FESNNss vae

17. Set the BB FREQUENCY switch (20) to
5.6 [Opt: 4.43].

18. Repeat steps 12 througn 14 with the Signal
Generator frequency set to 5.600000MHz,
5.989372MHz and 5.600028MHz.

[Opt: 4.430000MHz, 4.420978MiHz &
4.430022MHz.

19. Set the BB FREQUENCY switch (20) to 8.2
[Opt: 5.6]

20. Repeat steps 12 through 14 with the Signal
Generator frequency set to 8.200000MHz,
8.199959MHz & 8.20004 1MHz.

[Opt: 5.600000MHz, 5.969972MHz &
5.600028MHz] .

4-49. Delay Cadlibration

SPECIFICATION: 1, 3 and 10ns +10% et
BB Frequencies below
2.4MHz 19, 10° and 20%
radian at BB Frequencies
of 24MHz or greater
[3705A only).

TEST EQUIPMENT:
[F/BB Transmitter

|F/BB Receiver
BB Hybrid

...... hp 3710A/3716A
.............. hp 3702B
hp 15537A
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75Q termination . .......... hp 15522A
Test Oscillator .................. hp 654A
RMS Voltmeter .............. hp 3400A
4xCable.................. hp 15525A
BNCTee ...t -
Y
\ ./
Y’ B‘\
VA N % AN
4 \
[4 \
? \
0 3
' ¥e H
i ]
\\ ]
\ /
\ 4
N td

Figure 4-20 Phasor Diagram

METHOD

If an input signal with a known time delay isfed
into a Group Delay Detector, the resultant display
will indicate this accurately known delay on the
Y-axis. The split trace calibration system used
in the 3702B/3705A may then be checked against
this known time delay.

A delayed input signal may be generated by means
of adding two signals of different frequencies, pro-
ducing phase modulation dependent on the rela-
tive amplitudes of the two added signals at the
difference frequency.

Consider Figure 4-20 which shows the addition of
two signals of frequency f1 and f2. Phasor (rotat-
ing vector) A rotates at the reference frequency
f1 while phasor B rotates about the extremity
of A at frequency f2 - f1, producing phase modu-
lation. Maximum phase displacement occurs when
phasor B is at right angles to phasor A (as shown)




and the time delay of the resultant (phasor C)
relative to A can be accurately calculated as shown
below. When fed to the 3705A phasor C may be
used as a sinuscidally varying group delay with
accurately known timits.

CALCULATION:
At areference frequency of 500kHz, the periodic
time = 2us.

This is the time taken for phasor A (see Figure
4-20) to travel through 360°.

Therefore:

in 10ns, phasor A travels through:
to

x 360 = 1.8°
2000

Therefore:

for a 20ns pk-pk time delay due to phase
modulation:

d (in Figure 4-20) = 1.8°.

Therefore:
the relative amplitude of Bto A =tan 1.8°
=0.03193
Therefore:
thelevel of B = (20 log : )dB = 30.05dB

0.03193

down on A.

Thus:. for a 20ns pk-pk delay, the signals to be
added must have a difference in amplitude of
30.05dB.

Similarly, for a frequency of 555.556kHz and a
20ns pk-pk delay, the signals to be added must
have a difference in amplitude of 29.14dB.

Similarly, for a frequency of 2.4MHz and above
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and 10°, the signals to be added must have a
difference in amplitude of 15.1dB.

Procedure:  /
1. Perform the preliminary procedure as in
Paragraph 4-32.

2. Set the Transmittar controls as follows:

3710ASWEEP . ................... INT
3710A tF ATTENUATOR . ...... . 10dB
3716A BB FRFQUENCY ........ 5C0kHz

(Opt. 555AkHz]

J71M6ABBPOWER .............. -10dBm

Set the Receiver controls as folliowys:

3702B BB INPUT (29)............ EXT
3702B IF ATTENUATOR (25) ...... 10dB
3702B Y2 DISPLAY (13) .. .... DELAY

3702B) MARKERS (19) ........ SLIDING
3703Bi/3705A BANDWIDTH (22) . . .. 10kHz

3. Connect the Transmitter IF OUTPUT to the
Receiver. IF INPUT (D). Ensure that the IF/
BB LEVEL mater (11) is on-scale. Adjust the
Receiver for a 10cm horizontal display on the
CRT.

4.  Set the BLANKING witch (30) to OFF and
adjust the X-PHASE SHIFT contral (3) to
superimpose the markers on the forward and
return traces. Set the BLANKING switch
(30) to ON.

5. Connect the equipment asin Figure 4-21 with
the 75§82 termination connected to the Hybrid.

6. Adjust the RM S Voltmeter to obtain a suit-
able reading and note the reading.

7. Set the Test Oscillator frequency to
500.300kHz +100Hz. [OPT: 555.757kHz
+100HZ] and output to 7582 UNBAL. Re-
move the 75Q termination from the Hybrid
and connect the Test Oscillator to the vacated
port. Removethe Transmitter BB + SWEEP
OUTPUT connection from the Hybrid and
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TRANSMITTER RMS VOLTMETER RECEIVER
88+ SWEEP o/p
o/P 7550 TERMINATED 88 1/?

?

HYBRID

\----J

tnu ouT!

TEST _OSCILLATOR

&
75 82
TERMINATION
Figure 4-21 Delay Cdibration Check
connect the 75Q termination to the vacated PHASE LOCK control (18) for a steady meter
port. reading].

lower and adjust the Test Oscillator to obtain exactly 8cm pk-pk.

?Q S(t) utpéjt[lgvpt_err. gg?SBI?(\;:/Ne;]than that noted 12. Disconnect the Test Oscillator from the Hybrid
oo T ' and terminate the vacated port with 75Q.

9. Reconnect the Transmitter BB + SWEEP OUT- 13. Set the DIFF PHASE/DELAY CALIBRATION

PUT to the Hybrid, in place of the 75Q ter- switch (21) to 10ns and check for a calibra-
mination, and connect the Hybrid OUT port tion display of 4 +0.4cm on the Y2 trace.
to the Receiver BB INPUT (C) in place of

the RMS Voltmeter. 14. Adjust the Y2 GAIN control (7) for a 10cm
calibration display. Set the DIFF PHASE/
10. Adjust the plug-in SET LEVEL control (17) DELAY CALIBRATION switch (2.1) to 2ns
to obtain a green band reading of the PHASE and check for a cdibration display of 2.4cm
LOCK/LEVEL meter (16). [OPT: Adjust the +0.24cm.
4-44




15. Set the DIFF PHASE/DELAY CALIBRA-
TION witch (21) to 1ns and check for a
calibration display of +0.08cm.

3705A only

16. Set the BB FREQUENCY switch (20) to
24MHz.
Set the Transmitter BB FREQUENCY switch
to 24MHz

17. Repeat steps 5 through 7 with the Test
Oscillator frequency set to 2.4003MHz
+100Hz.

18. Select a range on the RM S Voltmeter 10dB
lower and adjust the Test Oscillator to
obtain an output level 15.1dB lower than
noted in step 17.

19. Reconnect the Transmitter BB + SWEEP
OUTPUT to the Hybrid in place of the
7562 termination and connect the Hybrid
OUT port to the Receiver BB INPUT (C)
in place of the RM S Voltmeter.

20. Adjust the PHASE LOCK control (18) to
obtain a steady PHASE LOCK/LEVEL meter
(16) reading and the SET LEVEL contral
(17) for a reading in the green band.

21. Adjust the Y2 GAIN control (7) until the
display is exactly 8cm pk-pk.

22. Disconnect the Test Oscillator from the
Hybrid and terminate the vacated port in
5 .

23. Set the DIFF PHASE CALIBRATION switch
(21) to 10°and check for a calibration display
of 8cm +£0.8cm on the Y2 trace.

24. Set the DIFF PHASE CALIBRATION switch
(21) toI°’and check for a calibration display
of O.&m £0.08cm on the Y2 trace.

25. Set the DIFF PHASE CALIIBRATION switch
(219 to 20% Rad and adjust the Y2 GAIN for
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an 8cm calibration display.

26. Set the DIFF PHASE CALIBRATION switch

(21) to 10° and check for a calibration display
of 7cm +0.7cm.

4-50. Measurement Bandwidth

SPECIFICATION: 1,50r 10kHz +10%

TEST EQUIPMENT:

IF/BB Transmitter ...... hp 3710A/3716A
IF/BB Receiver.. ............... . hp 37028
BB Hybrid ................ hp 15537A
758 Termination.... .. .. .... hp 15522A
TestOscillator .. .. .. .. .. .. .. .. hp 654A

Electronic Counter .. .. .. hp 5300A/5301A
RMS Voltmeter .. hp 3400A
Cables.................... hp 15526A
BNCTee................oii. -

METHOD

As a continuation from Paragraph 4-49, if the diff-
erence in frequency between the added signals is
increased to the measurement bandwidth limit,
then the amplitude of the display Group Delay
or Differential Phase signal will decrease to 0.707
of its former value.

Procedure

1. Connect the equipment as in Figure 4-21
and perform the check detailed in Para-
graph 4.49, steps 1 through 11. Note: The
Test Oscillator output level need not be set
exactly.

2. Connect the Counter to the Receiver SLAVE
OUTPUT (rear pandl). Set the SLAVE switch
to Y2 (rear pand).

3. Increase the Test Oscillator-frequency until

the signa amplitude, on the Receiver display,
has fallen to 5.6cm.
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4. Check that the Counter isreading between steps 1 through 10.
9.and 11 kHz.

. 2. Increase the Test Oscillator output and sim-
and reduce the Test Oscillator frequency (7) until the display isjust limiting. Set the
until the display amplitude rises to 5.6cm Y2 GAIN (7) for an 8cm display.

Check that the counter feeding is between
4.5 and 5.5kHz. 3. Remove the Test Oscillator from the Hybrid
6 Set the BANDWIDTH switch (22) to 1kHz and terminate the vacated port with 75Q.

and reduce the Test Oscillator frequency .
until the display amplitude rises to 5.6cm. 4.  Switch the DIFF PHASE/DELAY CALIBRA-

Check that the counter reading is between 0.9 TION S.NitCh .(21) to 10ns and check that a
and 1.1kHz. cgllbrgélon display of less than 0.4cm is
obtained.

7. [OPT 015 only.] Set the BANDWIDTH switch
(22) to 180Hz and reduce the Test Oscillator 5. Set the BB FREQUENCY switch (20) to
frequency until the display amplitude risesto 24MHz. Set the Transmitter BB FREQU-
5.6cm. Check that the counter reading isbe ENCY switch to 24MHz.
tween 162 and 198Hz.

8. [OPT 015 only]. Set the BANDWIDTH switch
(22) to 180kHz and reduce the Test Oscillator
frequency until the display amplitude rises to
5.6cm. Check that the counter readingisbe
tween 81 and 99Hz

6. Adjust the PHASE LOCK control (18) for a
peak reading on the PHASE LOCK/LEVEL
meter (169.

7. Adjust the SET LEVEL control (17) for a
reading in the green band.

4-51. Dynamic Range 8. St the DIFF PHASE CALIBRATION switch
(21) to 10°and adjust the Y2 GAIN for 2cm
display. Set the DIFF PHASE CALIBRATION

SPECIFICATION: >200ns below 2.4MHz switch (219 to OFF.
>189 or 31.4% RAD
at 2.4MHz or greater. 9. Set the Test Oscillator frequency to
[3705A only] . 2.400300MHz +100Hz. Remove the 75Q
Termination from the hybrid and connect the
TEST EQUIPMENT: Test Oscillator to the vacated port.
As for Paragraph 4-49. 10. Adjust the Test Oscillator output level until
the Y2 display just limits.
Procedure: 11. Check that the Y2 display is not less than
Repeat the check performed in Paragraph 4-49, 3.6cm.
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