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{For HP Part Number refer to Figure 3)

Figure 1. HP Model 11720A 2~18 G Hz Pulse Madulator and Accessory Supplied
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1. GENERAL INFORMATION

2. This Operating and Service Manual contains
information required to install, operate, test, ad-
just, and service the Hewlett-Packard 11720A
2--18 GHz Pulse Modulator, Figure 1 shows the
11720A and all supplied accessories.

3. Listed on the title page of this manual {below
the manual part number) is a Microfiche part num-
ber. This number can be used to order 10 x 15 cm
{4 x 6 inch) microfilm transparencies of the man-
ual, Each microfiche contains up to 96 photo-
duplicates of the manual pages. The microfiche
package also includes the latest Manual Changes
supplement as well as pertinent Service Notes.

4. SPECIFICATIONS

5. Instrument specifications are listed in Table 1.
These specifications are the performance standards
or limits against which the instrument is tested.

6. SAFETY CONSIDERATIONS

7. ‘The 11720A is a Safety Class I instrument
(provided with a protective earth terminal). This
instrument and all related documenation must
be reviewed for familiarization with safety mark-
ings and instructions before operation. Safety
information pertinent to the task at hand (in-
stallation, operation, performance testing, ad-
Justments, or service) is found throughout this
manual,

8. INSTRUMENTS COVERED BY MANUAL
9, Attached to the instrument is a serial number

plate. The serial number is in the form: 0600.A00000.

It is in two parts; the first four digits and the lefter
are the serial prefix and the last five digits are the
suffix, The prefix is the same for all identical in-
struments; it changes only when a change is made
to the instrument. The suffix, however, is assigned
sequentially and is different for each instrument,
The contents of this manual apply to Instruments
with the serial number prefix{es) listed under
SERIAL NUMBERS on the title page.

10. An instrument manufactured after the print-
ing of this manual may have a serial number prefix
that is not listed on the titie page. This unlisted
serial number prefix indicates the instrument is
different from those described in this manual. The
manual for this newer instrument is accompanied
by a yeliow Manual Changes supplement. This sup-
plement contains “change information” that
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explains how to adapt the manual to the newer
instrument,

11, In addition to change information, the suppie-
ment may contain information for correcting
errors in the manual. To keep this manual as cur-
rent and accurate as possible, Hewlett-Packard
recommends that you periodically request the
latest Manual Changes supplement. The supple-
ment for this manual is identified with the manual
print date and part number, both of which appear
on the manual title page. Complimentary copies of
the supplement are available from Hewlett-Packard.

12. For information concerning a serial number
prefix that is not listed on the title page or in the
Manual Changes supplement, contact your nearest
Hewlett-Packard office.

13. DESCRIPTION

14. The Hewlett-Packard 11720A 2—1% Mz
Pulse Modulator is a broadband, fully integraied,
microwave PIN diode pulse modulator. Complete
control of the PIN modulator is self-contained.
This includes proper impedance maiching as well
as supplying the appropriate modulation wave
shapes and bias levels for fast rise and fall times
and the rated on/off ratio. The high level of per-
formance is complemented by the ease with which
an BF pulse generation system can be assembled.
The 11i720A requires a CW microwave signal
source to furnish the RF input arnd a standard
pulse generator to supply the video input (5042,
TTL compatible). In addition, a NORM/COMPL
function is provided to adapt the 11720A to posi-
tive true, or negative true logic video inputs.

15. EQUIPMENT AVAILABLE

16. Accessories and equipment may be ordered or
information about them may be obtained by con-
tacting your nearest Hewlett-Packard office. Refer
to the HP model number.

17. Microwave Signal Source, 2—18 GHz. The HP
Model 8872A Synthesized Signal Generator is a
highly stable, leveled RF source suilzble for use
with the Pulse Modulator. This synthesizer pro-
vides both calibrated AM and ¥M,

18. Micrwave Signal Source, 2—6.2 GHz. The HP
Model 8871 A Synthesizer is a highly stable, un-
leveled RF source suitable for use with the Pulse
Modulator. This synthesizer provides calibrated
FM,
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Table 1. Specifications

Freguency Range: 2 to 18 GHz
On/Gff Ratio: >80 dB.

nsertion Loss:
210 12.4 GHz: <6 dB.
2t0 18 GHz: <10 dB.

Rise (T) and Fall (Tp) Times: <10 ns.
Maximum RF input Power: +20 dBm.

Minimum RF Pulse Width' (Tpg): < 50 ns.
Pulse Width Compression (Ty — Tpe): <20 ns.
Maximum Pulse Repetition RBate: > 5 MHz,
Maximum Delay Time (Tp): < 80 ns.

Video Feedthrough (Vg ): <50 mV peak-to-peak,
Overshoot, Ringing? (VGR/VP): < 0.2,

Pulse Definitions:

RF
PULSE OQuUT

iINPUT
PULSE

Tv

Tp  — Delay Time

Tz — RF Pulse Fall Time
Tp  — RF Pulse Rise Time
Tryp — RF Pulse Length

Ty — Input Pulse Length

Vg = Video Feedthrough
Vg ™ Overshoot and Ringing
Vp — RF Pulse Amplitude

Pulse Input
Normal Mode: >3V (on), <0.5V {off).
Complement Mode: <0.5V {on}, >3V {off).
impedance: 5052 nominal.

Damage Levels
RF Input: ac: 2 watts (+33 dBm),
de: 40 volis,
Puise Input: *6V peak from 25002 Source. +6V peak,
—0.5V peak from <5002 Source.

Connectors
RF {iNand DUT): Type N Female,
Pulse Input: BNC Female,

General
Operating Temperature: 0°C to +55°C,
RF Leakage®: Meets Radiated and Conducted Limits
of MiL-I-6181D.
Power: 100, 120, 220 and 240V, +5%, —10%
100 and 120 volis, 48 to 440 Hez.
220 and 240 volis, 48 to 66 Hz,

25 VA max.
Weight: Net, 2.6 kg (5 b, 12 oz); shipping, 3.6 kg
(8 1b)
Dimensions*:
FRONT SiDE
i 212 | 70 '

|
; 8.4} | i 114} ‘!

E 13{05)

Ali Rimensions in Millimetres & linches}

10#f time must be 52 140 ns.

20vershoot and ringing may be reduced by operating at <10 dBm
RF input and -> +159C ambient femperature,

3F0r pulse repetition rates <1 MHaz,

4Dimensions are for general use only. If dimensions are reguired
for building special enclosures, contact your HP office.

19. Pulse Generator, The HP Model 8013B Pulse
Generator is a 50 MHz pulse source that meets or
exceeds all of the modulation input requirements
of the Pulse Modulator. This generator is capable
of operation in either the normal or complemen-
tary mode and may be triggered by a sine wave.

20. RECOMMENDED TEST EQUIPMENT

21. Test equipment required to maintain the
Model 11720A is listed in Table 2. Equipment
other than the recommended models can be used
provided the minimum specifications are satisfied.

C

|-
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Teble 2. Recommended Test Equipment

Instrument Type Critical Specifications Sugeested Model Use*
Adapter, Tee BNC Tee, Male to two Females HP 1250.0781 P.AT
Adapter, SMA (3 req.) SMA Male to Type N Female HP 1250-1562 PAT
Amplifier, 22 dB Frequency Range: 100 kHz to 1300 MHz HP B447E P,AT

Gain (Mean): 22 dB 1.5 dB
Attenuator {2 req.} 6 dB; 2—18 GHz HP 84918 Option 006 PAT
SWR: <1.5
Attenuator 10 dB; 2—18 GHz HF 8491B Option 810 P AT
SWR: <1.5
Digital Multimeter DC Volts Range: to 20V HP 34554 AT
Current Range: <100 maA
Miger, Double Balanced] Freguency Range: 2 to 18 GHz RHG DM1~18 P,AT
Power Meter and Frequency Range: 2—18 GHz HP 436A/84814A . BT
Input Levei: +10 to ~15 dBm
Resolution: <0.,5 dB
Oscilloscope Thual Channel, iriggerable HP 17T15A B AT
Bandwidih: 2200 MHz
Risetime: <1.75 ns
Probe, divide by 10 Compatible x#ith HP 17154 HP 100184a AT
Puise Generator Variable Delay HP 8013B PAT
Pulse Width: <50 ns to > 100 us
Amplitude: 5V into 50£2
Rise Time: <5 ns
Signal Generator Frequency Range: 2—18 GHz HP 86724 PAT
(2 req.} Qutput Level: +3 dBm
Spectrum Analyzer Frequency Range: 2—18 GHz HP 141T/8552B/8555A PAT
' Input Sensitivity: better than —80 dBm
Maximum Input: >+10 dBm
Resclution Bandwidth: <1 GHz
Type N to APC-T® Type N Female to APC.T HP 115244 BT
Adapter (2 req.)

*P = Performance, A = Adjustment, T = Troubleshooting

®a registered trademark of the Bunker Ramo Corp.

22, INSTALLATION
23, Initial Inspection-

24. Inspect the shipping container for damage. If
the shipping container or packaging material is
damaged it should be kept until the contents of the
shipment have been checked mechanically and

electrically. If there is mechanical damage or if the
instrument does not pass the performance tests,
notify the nearest Hewlett-Packard office. Keep
the damaged shipping materials (if any) for the
carrier and a Hewlett-Packard representative fo

_inspect. The HP office will arrange for repair or re-

placement at HP option without waiting for claim
settlement.
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25. Power Requirements

26. The 11720A 2—18 GHz Pulse Modulator re-
quires a power source with an output of 100, 120,
220, or 240V, +5, —10%, 48 to 440 Hz single
phase, Power consumption is less than 25 VA.

27. Line Voltage Selection

28. Figure 2 provides instructions for line voltage
and fuse selection.

CAUTION

Before the instrument is switched on, it
must be set to the voltage of the power
source, or damage to the instrument may
result.

29. Power Cable

30. In accordance with international safety stand-
ards, this instrument is equipped with a three-wire
power cable. When connected to an appropriate ac
power receptacle, this cable grounds the instru-
ment cabinet. The type of power cable plug
shipped with each instrument depends on the
country of destination. See Figure 3 for the part
-numbers of the power cable plugs available.

Model 11720A

WARNING

The protection provided by grounding
the instrument cabinet may be lost if
any power ceble other than the three-
pronged type supplied Is used to couple
the ac line voltage to the instrument.

31. Mating Connectors

32. Mating connectors used with the Model
11720A should be either 50 ohim fype BNC male
or type N male connectors that are compatible
with US MIL-C-38012.

33. Operating Environment

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

Temperature: 0 to 55°C
Humidity: Up to 85% relative
Altitude: Up to 4500 metres (15 000 ft)

35. Bench Operation

36, The 11720A cabinet is equipped with plastic
feet and fold-away tilt stands for convenience in
bench operation, (The plastic feet are shaped to en-

Operating volfage is shown in module window,

) o)
~= =
= PULLQ_\

—
forsv—romart?]

PC BOARD, HP 5020-8157

SELECTICN OF OPERATING VOLTAGE

('\ 1. Open cover door and rotate fuse-pull to jeft,
2. Select operating voltage by orienting PC board to position desired voltage
on top-left side. Push board firmly into module siot,
3. Rotate fuse-puil back in holders, using caution 1o select correct fuse value,

To avoid the possibility of hazardous electrical shock, do not operate
this instrument at line voltages greater than 126.5 Vac with line fre-
quencies greater than 66 Hz (leakoge currents ai these line settings may
exceed 3.5 mA).

Figure 2, Line Voltage Selection

.
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£120-1378 8120-1351

8120-1388 8120-1688

Figure 3. Power Cable HP Part Nos. and Associated Plugs

sure self-aligning of the instruments when stacked.)
The tilt stands raise the front of the instrument for
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44, Other Packaging. The following general in-
structions should be used for repackaging with
commercially available materials:

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard office or
service center, fill out and attach one of the blue
service tags located at the back of this manual.)

b. Use a strong shipping container.

¢, Use a layer of shock-ahsorbing material
75 to 100 mm (3 to 4 in.) thick around all sides of
the instrument to provide a firm cushion and pre-
vent movement inside the container. Protect the
control panel with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE fo
assure careful handling,

easier viewing of the control panel,

37. Rack Mounting

38. The instrument can be rack mounted by using
an adapter frame. The adapter frame is a rack
frame that accepts several combinations of sub-
modular units. For additional information, address
inguiries to your nearest Hewlett-Packard office.

38, STORAGE AND SHIPMENT
40. Environment

41. The Instrument should be stored in z clean,
dry environment. The following environmental
limitations apply to both storage and shipment:

Temperature: ~—40 to +75°C
Humidity: Up to 5% relative
Altitude: Up to 7630 metres (25 000 fi)

42, Packaging

43. Original Packaging. Containers and materials
identical to those used in factory packaging are
aveailable through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard
for servieing, fill out and attach one of the blue
service tags located at the back of this manual,
Also, mark the container FRAGILE to assure
careful handling. In any correspondence, refer
to the instrument by model number and full serial
number,

f. In any correspondence, refer to instru-
ment by model number and full serial number.

45. OPERATION

lWARNENGS I

Before the instrument is switched on, all
protective earth lerminals, extension
cords, auto-transformers, and devices
connected to it should be connected to a
protective earth grounded socket. Any
interruption of the protective egrth
grounding will cause a potential shock
hazard that could result in perscnel in.
Jjury,

Only fuses with the required roies cur-
rent and specified type should b¢ used,
Do not use repaired fuses or short cir-
cuited fuseholders. To do so could cause
a shock or fire hazard,

46. Panei Features

47. Controls, connectors, and indicators of the
11720A are explained in Figure 4. To operate the
instrument, proceed as follows:

a, Verify that the power transformer pri-
mary of the 117204 is maiched to the line voltage
by the Line Voltage Selection Card.
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HEWLETT ¢ PACKARD.. :

- 41720A PULSE MODULATOR 2-18 GHz

INPUT (500
TTL LvL

1
MODE
NORMY  pCOMPL

GUTPUT

. b 1 ’
(e ] 1738scc0ss 1
Mot S

OENPUT Connector. RF signal input type N female
connecior.

OLine Indicator. Lights when instrument is on.
OLINE Switch. Controls primary power.

oPULSE INPUT Connector. Modulating signal input
BNC femaie connector.

@ PULSE MODE Switch. In NORM position, a TTL
kigh turns the RF on; in COMPL positien, a TTL
low turns the RF on.

@ 0UTPUT Connector. RF signal output type N female
connector.

oPuwer Module Assembiy.

eﬂeceptacfe. Coupies transformer primary to line volt-
agt via power cable.

9 Line Voftage Selection Card, Matches transformer pri-
mary to line voltage, See Figure 2.

QFuse. 4 250 mA fuse is used at 110/120 Vac,
175 mA at 220/240 Vac.

QFUSQ Pull Handle. Mechanical interlock; fuse must be
removed before extraction of Line Voltage Selection
Card.

@Winduw, Safety interlock: fuse cannot be removed
while power cable is connected to power receptacle.

Figure 4. Front and Rear Panel Controls, Connectors, and Indicators
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b, Check the 11720A power fuse for correct
rating. The correct fuse ratings for various line volt-
ages are given on the Line Power Module on the
rear panel.

¢. Connect the RF INPUT and RF QUTPUT
cables.

CAUTION

Do not apply signal levels greater than
33 dBm (2W) or 40 Vde to the RF IN-
PUT or RF QOUTPUT jacks.

d. Connect the power cable to the power
receptacle, Press the LINE switch and release. The
switch should remain in, the lamp above the switch
should be lighted, and the cursor on the switch
should indicate ON.

¢, Connect the PULSE INPUT cable and set
the PULSE MODE {o be compatible with the pulse
source by depressing or releasing the NORM/COMPL

switch.
CAUTION E

Do not apply voltages greater than 26V
peak from =500 source or +6V peak,
—0.6V peak from <50 source to the
PULSE INPUT jack.

48, Operator Maintenance

49. Operator maintenance is limited to replace-
ment of the rear panel fuse.
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50, Rear Panel Fuse Replacement. The main ac
line fuse is located on the rear panel next to the
power cable jack (see Figure 2). To remove the
fuse, first remove the line power cable from its
jack. Slide the fuse compartment cover to the left,
then pull the handle marked FUSE PULL and re-
move the fuse,

WARNING |

Be sure to select the correct fuse rating
for the selected line voliage. Do not use
repaired fuses or short circuited fuse-
holders. To do so could cause o shock or
fire hazerd. Fuse ratings are listed on the
fuse compartment.

1. PERFORMANCE TESTS AND
ADJUSTMENTS

52. Test equipment and accessories required io
perform maintenance are listed in Table 2. Equip-
ment other than the recommended models can be
used provided the minimum specifications eare
satisfied.

53. The tests and adjustmehts are presented in
the following order:

On/Off Ratio Test.

Insertion L.oss Test.

Pulse Performance Test.

Offset Adjustment.

Rise and Fall Time Adjustment.

© oo oow

PERFORMANCE TESTS

54. ON/OFF RATIO TEST
SPECIFICATION: On/Off Ratio: >80 dB.

DESCRIPTION:

A spectrum analyzer is used to measure the change in power output when the Pulse

Modulator is switched from NORMal mode to COMPLement mode.
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PERFORMANCE TESTS

54. ON/OFF RATIO TEST (Cont’d)

EQUIPMENT:

PROCEDURE:

SPECTRUM ANALYZER
RE INPUIT
SIGNAL GENERATOR
MODEL 117204 )
RE OUTPUT
10 4B ATTENUATOR : __ 6 dB ATTENUATOR J
L ed
Figure 5. On/Off Ratio Test Setup
6 dB Attenuator . . . , . . ., . . HP8491B Option 006
10 dB Attenuator . . . . . . . . . HP8491B Option 010
Signal Generator . . . . . , . . . . HP8G72A
Spectrum Analyzer . , . . . ., . . . HP 141T/8555A/85528

1. Set synthesizer to 14 GHz or any other frequency of interest. Set power output
to about +3 dBm with modulation off.

2.  Connect equipment as shown in Figure 5.
3.  Set PULSE MODE switch on the Pulse Modulator to COMPL.

4. Adjust spectrum analyzer to establish a reference signal at the top graticule line.
Use at least 40 dB of input attenuation and a bandwidth of 1 kHz or less,

5. Set PULSE MODE switch to NORM,

6. Reduce spectrum analyzer reference level as needed to observe the residual signal.
It should be >80 dB below the reference established in step 4,

65. INSERTION LOSS TEST

SPECIFICATION:

DESCRIPTION:

Insertion Loss: 21to 12.4 GHz <8' dB.
21018 GHz <10 dB.

A signal generator and power meter are connected through an adapter and reference
power levels are measured. The Pulse Modulator is then inserted in place of the adapter
and the insertion loss is determined.
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55. INSERTION LOSS TEST (Cont'd}

SIGNAL GENERATOR

MODEL 11720A

POWER METER

RF QUTPUT ;' OUTPUT
10 dB { (STEP 2} I 6 dB POWER
ATTENUATCR J; ADAPTERS i ATTERUATOR SENSOR
] -0 ==} ]
Figure 6. Inseriion Loss Test Setup
EQUIPMENT: & dB Attenuator . HP 8491 A Opt. 006

14 dB Attenuator

Power Meter

Power Sensor

Signal Generator . C e e e e e
Type N Female to APC-7 Adapter (2 reqg’d).

HP 8491A Opt. 010
HP 436A

HP 8481A

HP 8672A

HP 115244

PRCCEDURE: 1.

2.

5.
6.

Set signal generator to 3 GHz at +3 dBm with modulation off.

Connect equipment as shown in Figure 6, using the two Type N to APC-7 adapters
connected together.

Measure and record reference powers at the following frequencies:

3GHz P, -5 sy

6GHz P L I S

9GHz P ¢ SR cther -ty
12GHz Py - ORI [ R i e
15GHz Py 47 74
18 GHz P, clddi 030 0%

Install the 11720A Pulse Modulator in the test setup in place of the adapters. Be
careful not to disturb the power output controls of the signal generator.

Set the PULSE MODE conirol to COMPL.

Measure and record the output power from the Pulse Mo-dulator at the following
frequencies:
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: /
55. INSERTION LOSS TEST {(Cont'd) 2
3 GHz Py 2
6 GHz P+
9 GHz P4
12 GHz P4
15GHz P4
iR GHZ Pout
Prot = Pyt should be less than 6 dB for frequencies below 12.4 GHz and less
than 10 dB for frequencies below 18 GHaz.
56, PULSE PERFORMANCE TEST
SPECIFICATIONS: Rise and Fall Times: <10 ns
Minimum RF Pulse Width: <50 ns (with off time >140 ns)
Pulse Width Compression: <20 ns
Maximum Delay Time: <60 ns
Overshoot, Ringing: <0.2
Video Feedthrough: <50 mV peak-to-peak.
DESCRIPTION: The RF output of a signal generator is modulated by the Puise Modulator. The pulse
modulated output of the Pulse Modulator is applied to the RF port of a double balanced
mixer. The LO port of the mixer is fed an RF signal from another signal generator that IR
is 20 MHz above or below the pulsed RF signal. The resulting 20 MHz IF signal is amp- -
lified and applied to a dual channel oscilloscope. e
SIGNAL GENERATOR
RF OUTPUT
& dB
SIGNAL GENERATOR ATTENUATOR MIXER
MODEL 117204
RF OUTPUT H
INPUT ??# OUTPUT _
PULSE ADAPTER- 7 ADAPTERS
INPUT
§d8
ATTENUATOR
PULSE
GENERATOR
22dB
PULSE ?gg AMPLIFIER OSCILLOSCOPE
OUTPUT =)
+ TRIGGER CH A
QUTPUT
CH B ]
EXT TRIG N

~

Figure 7. Pulse Performance Test Setup
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56. PULSE PERFORMANCE TEST (Cont'd)

EQUIPMENT:

PROCEDURE:

Adapter, SMA (3reqg’d) . . . . . . . . SMA Male fo Type N Female

Adapter, BNCTee . . . . . . . . . . BNC Male to 2 BNC Females

Amptifier, 22dB . . . . . . . . . . . HPB844TE

6 dB Attenuators (2req’d) . . . . . . . HP 8491A Option 006

Deouble Balanced Mixer . . . . . . . . RHGDBMI1-18

Oscilloscope . . . . . . . . . . . . HP1715A

Pulse Generator . . . . . . . . . . . HPB8013B

Signal Generator (2req’d) . . . . . . . HP8672A

1.  Connect equipment as shown in Figure 7.

2. Bet the two signal generzators so their frequencies are approximately 20 MHz apart,
The difference is not critical.

3. Set the output level of the signal generators to approximately 0 dBm.

4. Set both vertical channels on the oscilloscope to 50 ohms.

5.  Set the Pulse Modulator {0 COMPL mode and disconnect the pulse input.

8.  Adjust the oscilloscope to display about 4 divisions of vertical deflection of the IF
signal. It is not necessary to obtsin a stable display of the IF signal,

7.  Reconnect the puise input to the Pulse Modulator and set it to the NORM mode.

8.  Set the pulse generator for 50 ns wide pulses at 4 to & volts amplitude and with a
period of 100 us. Adjust the pulse delay to position the pulse at a convenient
location on the oscilloscope display.

9.  Set the oscilloscope to .05 us/division and the x 10 scale expansion to ¢ .-

5 ns/division. Increase the gain of channel A to obtain full screen deflection of
either the top or bottom half of the pulse envelope.

10. Measure the rise time, fall time, pulse delay, and pulse width compression as
shown in Figure 8. Note that pulse width compression is the difference in width
between the input pulse and the resulting B¥ pulse.

(A) RiseTime = <10 ns:{10 to 90%)
(D) FallTime ____ = < 10ns{10 o 90%)
{B) Pulse Delsy Time < 50 ns (10 30 90%)
{C) Pulse Width
Compression 50%) < 20 ns (50 to 50%)
11. This test may be repeated at any frequency between 2 and 18 GHz.

i ol wl{}«-—

RF PULSE |@———— B — e i

ama—
N

INPUT o el 1 L
PULSE

Figure 8. Pulse Performance Parameters
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57. OFFSET ADJUSTMENT
REFERENCE: Service Sheet 1.

DESCRIPTION: Using an ammeter, the current through the modulator is adjusted while the modulator
is in the RF on mode.

EQUIPMENT: Current Measuring Adapter . . . . . . See Figure 9
Digital Multimeter . . . . . ., . . . HP 3455A
PROCEDURE: 1.  Remocve top cover of Pulse Modulator.

[ WARNING I |

Maintenance described herein is performed with power supplied
to the instrument, and protective covers removed. Such main-
tenance should be performed only by service-trained personnel

who are aware of the hezards involved. Where maintenance

can be performed without power applied, the power should be

removed,

2. Disconnect cable W3 at jack A1J2. (See Figure 22 for location of W3 and A1J2.)
Insert a locally fabricated current measuring adapter (see Figure 9) between cable
W3 and A1J2. Connect the digital multimeter to the center conductor Ieads of the

adapter and set the multimeter to read current. &
\ .

TO MULTIMETER

] To AR
SME MALE P.C. CONNECTOR . . . . HP 1250-0835
SMC FEMALE CONNECTOR . . . . HP 1250-0880
SOLDERLUG, #10 . . . . . . . HP0360-0452

Figure 9. Current Measuring Adapter

3.  Connect Pulse Modulator to mains. Set POWER switch ON and PULSE MODE
switch to COMPL.

N
4. Adjust AIR30 “OS” to obtain a modulator current of 46 mA. (
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—

57. OFFSET ADJUSTMENT (Cont'd}

5. Set PULSE MODE switch to NORM. The current should be between —75 and
—95 mA. This is a check only, there is no adjustment. '

6.  Reconnect cable W3 to jack A1J2.

58. RISE AND FALL TIME ADJUSTMENT

REFERENCE: Service Sheef 1.

DESCRIPTION: The timing of the Turn-On and Turn-Off Monostable flip-flops is adjusted while observ-
ing their cutputs on an oscilloscope. The rise and fall time adjustments are then optim.

ized while observing the RF output pulse on the oscilloscope using the same method as
in the Pulse Performance Test, paragraph 56.

SIGNAL GENERATGR

RE QUTPUT

§dB
SIGNAL GENERATOR ATTENUATOR

MODEL 11720A

RF OUTPUT I _ _
QUTPUT

oG e G -~ . '
INPUT F? W
PULSE ADAFTER

ADAPTERS
INPUT
6 dB
ATTENUATOR
[] FHOBE i
PULSE
GENERATGR 7
22dB
PULSE BNC MeLIFIER 0SCILLOSCOPE
QUTPUT TEE'_I-] |
1, {(STEP 7}
+ TRIGGER i (STEP 21 N cHA
QUTPUT s e s et tainivn s
\. CHB
T TRIG

Figure 10, Rise and Fall Time Adjustment Test Setup
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58. RISE AND FALL TIME ADJUSTMENT (Cont'd)

EQUIPMENT:

PROCEDURE:

Adapter, SMA (3reg’dy . . ., . . . . SMA Male to Type N Female
Adapter, BNCTee . . . . . . . . . BNCMale to 2 Females
Amplifier,22dB . . . . . . . . . . HPB447E

6 dB Attenuators (2req’d) . . . . . . HP 84914 Option 006
Double Balanced Mixer . , . , . . . RHG DBM1-18

Oscilloscope . . . . . . . . . . . HP1715A

Probe, divideby 10 . . . . . . . . . HP10018A

Pulse Generator . . . . . . . . . . HP80i3B

Signal Generator (2reg’d) . . . . . . HP 8672A

1.  Remove top cover of Pulse Modulator.

g.

| WARNING |

Maintenance described herein is performed with power supplied
to the instrument, and protective covers removed, Such main-
tenance should be performed only by service-trained personnel
who are qware of the hazards involved. Where maintenance
can be performed without power applied, the power should be
removed.

Connect equipment as shown in Figure 10 leaving the 22 dB amplifier’s output
disconnected and connecting the divide by 10 probe to the oscilloscope.

Set the pulse generator for a convenient pulse width of approximately 500 ns with a
repetition rate of less than 2 MHz. The duty cycle should be less than 50% for
this adjustment. The pulse amplitude should be between 4 and 5 volts.

Connect the probe to TP17 and set the oscilloscope to 2 volts/division and the
proper sweep speed to display the waveforms.

Set potentiometer AIR14, “+PW”, fully clockwise, then adjust counterclockwise
until the trailing edge of the positive pulse just starts to dip negative.

Set potentiometers A1R7, “—P”, and A1R12, “~-PW", to the center of their ranges.

Adjust A1IR12, “—PW?”, for a pulse width of 7 ns on the negative pulse at TP17.
Remove the probe from TP17 and the oscilloscope.

Connect the output of the 22 dB amplifier to the Channel A input of the oscilloscope.

Set the signal generators so their frequencies are approximately 20 MHz apart. The
difference is not critical.

Set the output level of the signal generators to approximately 0 dBm.

10. Set both vertical channels on the oscilloscope to 50 ohms,
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ADJUSTMENTS

58. RISE AND FALL TIME ADJUSTMENT {Cont'd)

11,

12.

13.

et
Ut

Sef the Pulse Modulator to the NORM mode.

Set the pulse generator for 50 ns wide pulses at 4 to 5 volts amplitude and with a
period of 100 us. Adjust the pulse delay to position the pulse at a convenient
location on the oscilioscope display.

Set the oscilloscope to .05 ps/division and the x10 scale expansion to obtain 5 ns/
division. Increase the gain of channel A to obtain full screen deflection of either
the top or bottom half of the pulse envelope.

Adjust potentiometer A1R7, “—P”, for the shortest RF pulse fail time.

Set the signal generators to approximately 2000 MHz with a 20 MHz difference
and verify that the rise time is greater than 10 ns but less than 11 ns as in para-
graph 58, step 10. Set the signal generators to approximately 18 000 MHz with a
20 MHz difference and verify the rise time as before. If the rise time is between
10 and 11 ns, replace A1TR18 with an 1800 ohm resistor (HF part number 0757-
0424). When the new value resistor is in place, repeat the test. If the rise time is
greater than 11 ns, proceed to the Service portion of this manual.
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59. REPLACEABLE PARTS

60. Table 3 lists all replaceable parts in reference
designator order. Table 4 contains the names and
addresses that correspond to the manufacturer’s
code numbers.

61. ORDERING INFORMATION

62, To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number and
check digit {(CD), indicate the guantity required,
and address the order to the nearest Hewletf-
Packard office.

Model 11720A

‘63, To order a part that is not listed in the re-
“placeable parts table, include the instrument model

number, instrument serial number, the description

-and function of the part, and the number of parts

required. Address the order to the nearest Hewlett-

-~ Packard office.

NOTE

Within the USA, it is better to order
directly from the HP Parts Center in Mt.
View, California, Ask your nearest HP
office for information and forms for the
“Direct Mail Order System ™.

s

2
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\ Table 3. Replaceable Parts
S Reference HP Part |c Q o Mir
. . t Description Mfr Part Number
Designation Number |D Y p Code
Al 1172050001 |7 1 PULSE DRIVER BOARD ASSEMELY 25480 11728-68001
AT 9160-387% 3 3 CAPAULITOR-FXD ZBPE +-5% Z00VDC CER D+-30 28480 B160-387%
AR1C2 81603875 3 CAPACITOR-FXD R22PF +~SX 2000DC CER H+-30 28480 0160-38735
#1103 0% 682054 4 1 LAPACITOR-FXD 7.5PF +- 2%PF S0GVDC CER 28480 D140~2254
AlCA 01560-387% 7 21 CAPACITOR-FXD  G1UF +-20% 100VDC CER 28480 81603679
A1LS 0154-005F B 1 CaPRCITOR~FXD I .3PF +~ . 2SPF SO0OVDC CER 28480 01500059
A1CE 01460~387% 7 CAPACITOR~FXD . G1UF +-20X 100V¥DC CER Z84B0 21&0-3879
AICT7 0i40«G39Y 8 1 EAPACITOR-FXD %6PF +-5X JLOVDL MICa 72136 LMISESE0I6I00UVICR
AlCB 0168-2E79 ? CAPALCTITOR-FXD DIUF +-20X% 100VBL CER 28480 0160-3287%
ALCY 0150-3879 7 CAFACITOR-FXD . OI1UF «-20% 100VDC CER 28480 01&60~3879%
A1CIE §1460-387% 7 CAPACITOR-FXD ‘DIUF7+-EBI 160VDE CER SEAB0 01&69-3879
A1C1Y §166-387% 3 CAPRACITOR-FXD ZEPF +-T% FQ0VDE CER [+-30 ZELED B1&£0~3E7D
A1CIE f160~0E7C g 1 CAPACITOR-FXD ZZDPF +-28% 100V¥DC CEER Z0%32 BOEATMIGARDEZTR
AIC1I3 0160~-3679 7 CAPRCITOR~-FXD . CI1UF +«~20% 100WDC CER ZE4B4 0160~3879
A4 1603879 7 CAPACITUE-FXD | CI1UF +-20% 100VUDE CER ZE480 0i&0-387%
RIL1S 188~2Z2E0 G 1 CAPACITOR-FXD 1Z208PF +~5% J00VDL MILA ZE4BH D160-2220
AIC1E 014£0~387% 7 CAPACITOR~FXD . CI1UF +-20% 100VDC CER 2eagl 01&60-3879
ALC1? 2140-387% 7 CAPACITOR~-FXD .01UF +«-28% $10CVDL CER 28480 D1&60-3879
A1C1 8 0160-3879 7 CAPARTITOR-FXD ,0DiUF +-20X 100VDC CER 28480 D160-3879
ALR1D $160-3E79 7 CAPACITOR-FED ,Q1UF +-20% 100VDC CER 28480 816063879
AIC20 B168-3879 7 CAPACITOR-FXD [ DIUF +-20% 100UDL [ER ZE4BD B160-3879
AILET 81566-0571 bl i CAPACITOR~FXD 470PF +-20% 180VDC CER 264870 01560-057Y
AiC2Z Citg~0174 ¢ 2 CAPACITOR-FXD . 47UF +80~-20% 25VDL CER 2E4E0 f168-0174
A1C23 Bt6b-08174 g CAPRCITOR-FXD . 47UF +BO-20% 2TVUDC CER 2u4BY 0160-0174
AICZ4 81643879 7 CAPACITOR-FXD ,81UF +-20% 100VDD CER 78480 01L0-3879
ATLRE 01&60-387¢ 7 CAPACITOR~FXD .G1UF +-20% 100VDC DER ZEA4BD D160~387F
AICzae §140«387¢ 7 CHPACITOR-FXD .Q01UF +-20% 100VDLC CER ZE480 0160-387%
ATLEY 03653879 7 CAPACITOR~FXD . Q1UF +-20% 180VDC CER 25488 g163~3IB77
AlE28 2160~3B7F 7 CAPACIYOR-FXD ,01UF +-20X% 150VDE LER 28480 B1&60-387%
AIL2Y bis8-3879 7 CAPACITOR-FXD .01UF +~20% 108VUDC CER T 28480 81683079
A1E3D 01653879 7 CAFPACITOR-FXD . QIUF +-20% 100VDC CER 28480 B140-3B7%
. ALCIL 61603827 7 LAPACITOR-FYXD . DI1UF +-Z4X {00UDC CER a2gag) 0164-3879
- AIE32 B180-02%1 e 2 CAPACITOR~FXD 1UF+-10% 3ISVDC TA BezB? 1E0D1CSKEPRIHAS
A1EC33Z $180-0291 3 CaFACITOR-FXD 1UF+~10X JTVDC TA S&£2BY 150DI0SXTOIUAZ
R #1034 G1B80-6374 3 2 CAPACITOR-FXD 1BUF+~10% 20VDC TA 54289 150DI0EXTIRUET
- ALLIES §1B2-0374 & CAPRCITOR-FXD 18UF+-10X% 20VDEC TA s628% 150D10EXPRAGRE
lA!C36 0160~0127 2 2 CAPACITUR-FXD 1UF +~20% Z5VDL LCER 26486 B160-GI27
/137 G1568-3878 & 1 CaPACITOR-FXD 180CPF +-20% 100VDL CER 28488 B1&£0-3B76
AIC3R 0168~-0127 2 CAPATITOR-FXD 1UF +=20% ZSVDC CER 2848 01600127
#1039 0360-387% 7 CaPaCITOR~FXD . DIUF +-20% $00VDC LDER FB4BU B160G-3872
ALCRY 19010535 7 2 DIOLE~BK SIC SCHOTTRY 28480 1%51-053%
ALCRZ 1981-4u38 g DIOBE~SM SIG STHRTTKY 28480 1901-03%30
AICRS 19010540 1 2 DIUDE~SHITCHING 30V SOHA 2ZNB DO-38 28480 190i~0040
ALICR4 19810040 1 DIODE-SWITOHING 30V SOMA 2NS DO-35 28480 19010040
A1CRYS 190103564 Z 1 DIOBE-FUW BRDG 200V 14 2EABG 1901-0364
A1CRS 19§1-815% e 2 DIODE~PWR RECT 400V 750Ma DO-a1 28480 19010159
ALCRY 19031«015% 3 DIODE~PWR RECT 4Q0V 733Ma DO-41 Z2Ba8t 1¥61-0159
: #1081 15705 48% H] 2 LEB-VISIBLE LUM-INT=800ULD IF=38MA-MAX 28488 5082-4984
[ A1DSB2 199 E-04BS b1 LED=VIBIBLE LUM-INT=B00UCD IF=30MA-MAX 20480 L0BR«AvEAR
: A1E] FI70-0029 k] B CORE-SHIELDING BEAD 284510 700029
ALEZ F176~0029 3 CORE-SHIELDING BEAD RABAGRT #170-0029
ALED S170~002% 3 CORE~SHMIELDING BEAD 28484 FL70-0029
AlE4 FI174-002% I CORE~-SHIELDING BEAD FB4BG P170-0029
A1ES FI70-4029 3 CORE-SHIELDING BERD 28480 F176-0029
AlES FI70-0029 3 EDRE-SHIELDING BEAD RP4EL FI7E-002%
ATE? e17C-0029 3 CORE~SHIELDING BEAD 2E4ABD P170-002Y
AlER Fi7e-002% 3 CORE~SHIELDING BEAD ZB4B0 FI70~C02Y
Al1Tl 1256~0835% 1 3 CONNECTOR-RF EMU ¥ PC SG-DHM 2RaB0 1250-pR3%
A1J2 12504835 H CORNECTOR-RF SMC M PC B0-0HM ZH4BD 12500838
A133 12%e6-08328 1 CORNECTOR-RF SHC M PC S0~DHM 2840 12%0<083%
L3 1408210 i 2 IRDUCTOR RF-CH-MLD 130UH 5% . 1486DX, 385L6 2e4B0 148021 0
AlL2 F1ay~0218 1 INDUCTOR RF-CH-MLD $OOUH B% . 146&6DX,3B5LG 28480 Fl40~02110
AL 18B4-0012 g 2 THYRISTOR~SCR ZNISR28 TO-8 VRRM=ZND 1728 2NI528
ATGZS 1884-p0172 ¥ THYRISTOR-SUR 2NIGZEB TU~B YRRM=200 01928 ZN3528
A1H% 1B854-3401 7 4 TRANSISTOR NPK SI TO-72 PD=ZO0MM ZB4AR0 1654=5401
1205~0012 1 4 HEAT SINK YO-18~CS 284819 120506012
1172b-60898 | B 2 cLIP 28480 11720-00048
ATRA 1B54~0451 7 TRAHMSISTOR NPKR &I TO-72 PD=200MW 28480 18%4«0401
1285-08317 1 HEAT SINK TD-18-L8 2BABD 12050012
A1QS 18530420 il 4 TRANSISTOR PNP 2N4F5%9 S1 TD-72 PH=Z200MW 04713 2NN
1285-0012 1 HEAT SINK TO~18~C8 28580 1205~-0012
YI1728-00008 [ @ GLIP 284810 117206-00008

See introduction to this section for ordering information
*Indicates factory selected value
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¢ A c Mfr Part Numbe
Designation | Number |[D Qty Description Code N r

/1046 1853-0430 4] TRANSISTOR PNP ZN4%5% SI TO-72 PD=C0 0NN 04713 PNATSY
128%-0012 H HEAT SINK TD-18-CS 28480 1245-0012

AIG7 1853-1438 i YRANGISTOR PNP ZNAYS9® S1 TO~72 Ph=2 0N 84713 ZN2959
129506037 g 4 HEAT SINK TO-318-CS 284810 12050037

AIRB 1853~06430 ] TRANGISTOR PHP 2M495% 81 TO-72 PD=ZOdMW 04713 IN&THT
12065-5037 Fil HEAT GINK TO-$i8-CE 28484% 12050037

A1Q% 18540401 7 TRANSISTOR NPN SI TU-72 PDs=200MW 28480 1854-8401
1285-0037 i} HEAT SINK TO-18-C8 2RABG 12050037

A1GI0 1BS4~040T v TRANSISTOR NPN S1 T(0-72 PDeZOOMW 28480 1854-0407%

1 205-0037 1} HEAT SINK TO~18-CS 284810 12090037

A1R1 DH78-T440 7 4 REGISTOR 196 1% .12%W F TC=0+-100 2a54& r4-1/8-TO=-196R~F

s1R2 DLIB-3447 4 3 RESISTOR 422 1% .12%W F TC=0+-100 24548 C4&—1/B~TOA~423R-F

AIRZ DHPH-Z438 3 2 RESISTOR 147 1% .125W F TOxb+-108 2454k 241 /G~TB~147R —F

f1k4 B&afe-343E Z RESISTOR 147 1% 1250 F TC={+-100 2L AL C4=1/8~TOw147R~F

A1RS OFS7-0405 & 2 RESISYOR 1&2 1% .125W F Te=0+~1088 2ATAA L4=1/6-7 3~ 162R~F

a1k fey8~3840 7 RESISTOR 196 1% . 125W F TC=0+-108 24546 T4t /8-T0-196R~F

A1TR7 2104-1788 & 4 RESISTOR-TRMR S60 10% C TOF-4DJ 1-TRN 73138 E2PRSA0

A#1RE &¥8-722% 8 & RESISTDR %311 1% .05W F TC=0+-10%8 Z2a%aL L3-4/8-T0~B11R-G

AIRY L&FR~TEEY ) RESISTOR S1% 1% .CSW F TC=0+-1880 24544 03-5/B-TO-511R-G

ALRIO GLFB-T447 4 RESISTOR 422 1% 1254 F TC=f+-1C0 Za%ab C4-5/B~TH-422R-F

A1R1Y D4HFB-7229 8 RESISTOR S11 1% .05W F TC=C+-100 24T44 £3-~1/8-T0-5i1R-C

Al1RIZ 2100~1788 & RESISTOR-TRMR 500 306X C TOR-aDJ 1-TRN 731%8 B2PRE00

ALR13 HNLFE-T7ERY B RESISTOR Si1 $X .0%W F TC=0+-108 245456 C3-1/B~TO0~B11R-§

ATRTA 21086~1788 q RESISTOR~TRHR %40 0% C TOP-aDJ 1~TRN 73138 B2PRSED

AIRLIE L&FE-7C29 B RESISTOR St1 1% . GSW F TO={H+-100 24545 C3I-31/8-T0-511R-G

£1R14 0L58-7229 8 RESIGTOR Sit 1% . 0SW F TL=0+-10¢ Z24T46 £5-1/8-TR~S11R-G

A1RIT7 Q7E7-0417 -] RESISTUR S&2 1% .125% F TC=0+-100 PAGAL C4~3/B-TO0~562R -F

a1R1B# 47570417 8 2 RESISTOR S62 1% (1254 F TCei+~150 24044 LAt /8~TO-%62R<F

A1R1® DEFE-F206 b 2 RESISTOR %6.2 1% .03W F TC=0+-100 24546 C3-1/78-TO0-56R2-6

ATR2L GEB=-7197 7 2 RESISTOR 23.7 1% 05K F TC=8+~100 245486 CRw] /G-THE-22R7E

&1RZ2Y G7S7-0405 4 RESISTOR 162 1% .125%4 ¥ TC=90+-102 24586 La—~y /B-TE~1H2R~F

ALRZZ p&YE~3442 9 1 RESISTOR 237 1% .12%W F TC=l+~100 24548 CA-1/8-TO-237R~F

AIRZ3Z BLPE~3440 7 RESISTOR 196 1X ,123W F TC=0+-10% 2AaS4s C4—1/8-T0~176R ~F

AlR24 0eYE-7206 1 RESISTOR S6.2 1% .05W F Ti=0+-100 24046 (Ew]/8-TRO~B6RIG

AIRZ2S HHPE-3445 2 z RESISYTOR 34B 1% .12%W F TC=0+-100 24548 £4-1/8-T0~34BR~F

A1RE6 06987197 7 RESISTOR 23,7 1% .04 F TC=0+=180 24046 Lh~1/8~THO-23R7~G

R1RE7 04&98-3418 1 1 RESISTOR B2 5% 2 MO TC=0+-200 27167 FPag-2-T04~B2R0-T

A1RZ8 B&PE-T449 7 RESISTOR 196 1% 1254 F TC=0+~1%0 24544 L4~ /B-YH=194R~F

AIRES? 0683520 g 1 RESISTOR 108 5% 2W MO TCx0+-200 28480 L47R-3620

A1RID 21006~1788 2 RESISTOR-TRMR 500 18% € TOPF«ADJ 1-TRN 73138 B2PRHA0

ATR3: De¥B-3151 7 1 RESISTOR 2.87K 1% 1254 F TC=0+-140 24545 T4~1/8~T0-2871~F

ATRIZ U &58-3150 & 1 RESISTOR 2,37K 1% ,123uW ¥ TC=0+-100 245468 C4m1/B8-T8-2371-F

A1R33 L&EPE-J08BR 7 1 RESISYOR 464 1% 1254 F TC=b+-1G0 24544 L4-1/8-TO 4640 ~F

AlR3A 0757 -G280 3 i RESISTOR 1K 1% .1258 F fC=b+~100 2a%4s Ca~t/8~TO-1001-F

AIRIS 1658-7212 e 1 KESISTOR 108 1X .05SW F TC=0+-1C0 24544 £3-§/B-TOU-100R-G

A1R3S 1&98-71%8 =3 1 RESISTOR 21.5 1% .05W F TC=0+~120 24TaL £3-1/8-TUG-21IRS-G

AIR3? 046FB~3445 3 1 RESISTOR 383 1X .125W F TC=0+-3100 2A546 £4-1/8-TO0-3E3IR-F

A1RIA B &7 -3445 e RESISTUR 348 1% 125w F TC=0+-100 2atab C4~1/B8=T0=34BR~F

A1RES L4FBR-7188 B 2 RESISTOR 10 1% .0SW F TC=0+~180 2aab £3-1/8-7T08-~10R~G

A1RAD PLHTB~8HTD g 1 RESISTOR 4.7% 1% .125W F TC=0+-1090 28480 0698-86%0

AaIR4Y 6983447 4 RESIGTOR 422 1% .1254 F TC=0+-10C 2A544 £4-1/8-TOH-422R-F

ATRAE 0 &98-71B8 g RESISTOR 14 1% ,0%uW F TC=0+-180 PLTHE L3~ /8-7T00~10R~0

AIRAZ G757-0438 3 Z RESISTOR 5.11K 1% .125M F TC=0+-10% 24548 C4~1/B-TB-8511§~F

ATRAA 0757 ~5438 3 RESISTOR 5.13X 1% .12%W F TO=0+-j0C 24588 CA=1/8-T0~S111~F

A1R4T 9757~0481 g 2 RESISTOR 109 1% .125W F TC=0+-100 24546 ta4=1/B-TH~101—F

ALR4E $757-0401 4 RESISTOR $160 1% ,12% F TC=0+-100 24546 C4-1/8-T0-101~F

A1RA7 07574799 ? 1 RESISTDR 121 1% .54 F TL=0+-100 28480 L7577 FY

ALR4E 0&78~3611 A 1 RESISTOR 27 =% 2W MO TC=0+-200 27167 FEAR-2-TRO~-Z7RO-T

A1R&9 06783437 el 2 RESISTOR 133 1% 1250 F TC=0+-1460 24544 t4-1/8~T0-133R-F

ATRED §&98~3437 2 RESISTOR 133 1% .125W F TC=g0+-10D 24548 CA-1/8-TO-133R-F

AIB1 31¢41-08355 e 1 SWITCR-PBE DPDYT ALTHNG 4A 230VAC 2B4bg 21061-055%

A182 I10L-2031 Q 1 SWITEH-PB DPDT ALTNG 1A 28480 3101-2031
poR4-0227 7 H SCREW-TPG 4-40 . 25-IN-LG P AN-HD~POZI STL sosoo ORDER BY DESCRIPTION
18655~00015 | 0 1 INSULATOR, SINGLE 28486 IBLES-00D1S

A1TPY 1257~-5600 a 18 CONNECTOR~SGL CONT PIN 1. 14-HM-BSC-5F 54 28480 12L1-0&00

ALTRE 1251 ~0&00 9 CONNECTOR-BGL CONT FIN 1,14-KH-BSC-57 5Q 28480 1251-8600

A1TPZ 1251-0£&00 ] CONNECTOR-SGL, EOGNT PIN 1,14~MM-BSC-SZ SQ 28480 1251=0609

A1TPA 1251 -0680 [ CONNECTOR-SGL CONT PIN 1, 14-MM-BSC~8Z S8 28480 1251=0600

ALTPS 1251-0600 8 CONRELTOR-SGL, CONT PIN 1., 14-MH-BSCL-8I 5Q 28480 12%51-8600

A1TPE 1R231-0608 0 CONNECTDR-SGL CONT PIN 1.314-MM-BBC~5T sQ 28480 1251-060¢

ALTE? 12%5i-04&00 4 £UNNECTDOR-SGI. CONT PIN 1.14-HM-BSC-6L sS4 28480 12510608

A1TPE 1 R5I~0600 ¢ CONNECTOR-5GL. CONT PIN 1, 14~-MM-BEC~BZ SQ 28480 12%1-64070

AITP? 12%1-0600C 4 CONNECTOR~SGL CONT PIN 1. 14-HH~BSC-ST 1] 28483 1251-0600

ALTP1S 1251~0&00 i} SONNECTOR-SGL. CONT FIN 1, 14-KNM~BGL-52 5@ 28480 1RS1~3400

N

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part ic a L Mfr
: . 1 Description Vifr Part Number
Designation | Number |D| %Y P Code
ATTPI 1251-0640 o CONNECTOR-SGL CONT PIN 1.14~MM-BSC~58Z B8R 284640 12510600
ATTPIZ 12510604 0 CONNECTOR~SGL CONT PIN 1.14-MM-BSC~-8Z 68 ZRABD 1251-8600
ALTPIZ 1251-0600 0 CORNECTOR~SGL CONT PIN 1. 14~MH~BSBL-5Z SQ ZR480 1251-0600
ALTP14 12%1-04600 0 CONNECTOR-GGL C£ORT PIN t.14-MM-BSC-6Z SR 28480 125104600
ALTP1S 1251~0560G8 ¢ CONNECTCGR~SGL CONT PIK 1.,14-MM-BSC-£7 SQ 254840 12510600
A1TP1G 1251-0600 3 GCONNECTOR-BGL CONT PIN 1, 14-MM-BSC~5Z SR 28480 1251-8600
ATTP17 1251~0600 G CONNECTOR~SGL CONT PIW 1,i4-MM-BSC-57 SQ 28480 i251-0600
A1TR1E 12%51~-0608 [ CONRECTOR-BGL CONT PIN 1.14-MM-BS(-S7 £R ng480 1251-0&00
A1UL 1820-1797 T 1 IC DRVE TTL 2-INP 27014 DHOGINEG
atuz 1820-0817 & 1 1T FF ECL D-M/8 DUAL 04713 AC18131P
AU 1820-0683 6 1 IC INV TTL 8§ HEX 1-INP p129% SNTaB0 4N
1200-0508 i} 1 SOCKEY~IC 14~CONT DIP~SLDR 28480 1EG0-0508
ATU4 1EZD-07%4 0 2 IC FF ECL D-M/S ) 04713 RHCI&70L
alud 1E2E-07%4 & IC FF ECL D-Hs8 04713 H{ 146780
AL 1826-017% e H IC ¥ RGLTR T0-I9 27014 LEIZIH-5.3
1245-0073 1« 1 HEAT SINK TO-5/TD-39-0% 26486 15086073
&1VRY 1902-6532 A 3 DIODE-ZNR 4.9%¢ 2% DO-15 Ph=lW T{=-.012% ZhagD 1942-D533
A1VRZ 1702-0033 g DIGDE~ZINR 4,994 ZX DG~1S PD=1W TC=-, 012X CE4ED 1F02~-9533
AIMR3 1702~-0799 % 1 BIDDE~ZNR 7.5V 5% DO~1% PD=14 TC=+, {EX SE480 190E-07 T
A1VRY 196E-3193 3 2 DIODE-ZNR 3.3V 5% DC-ZT #D=.484 CBABO 1902-21%3
&1URS 1902-3193 3 DIODE-ZNR 13,3V 5X DO-35 Ph=. AW zEsED 1902-319F
ATVRS 1908~0533 k4 DIOCDE-INR A %%V 2% DO~1% PO=1W TC=- Q12X 5480 1902-6933
A1VRY 1902-0048 1 2 DIBDE-INR &.81V 5% DO-3% Ph=,4u 26480 1902-0048
A1VRE 190E-0 048 b DIODE-ZNR &,81V $X DO-35 Ph=, 4w ZE4B0 1902-0048
a2 GFLE~0443 1 1 MODULE LINE FILTER 28480 bYEE-Go AT
AZTEY 5024~8257 4 H LINE VOLTAGE SELECTION BOARD 28480 SURO-BESY
AT 11720~60010 | 8 1 PIN DIODE NODULATOR 28480 11720-60010
ZZO0-014% & & SUREW-MACH 4~40 425-IN-LG PAN-HD-POZI 0600 ORDER BY DESCRIFTION
ZO34~510% & 12 WASHER-FL WTLC NG. 4 ,125-IN-ID 28480 3050~0105
Zi9p~003?% & 2 WABHER-L.K HALCL ND, 4 ,115-IN-ID 28480 2194-6019
[} 01BL-E181 4 2 CAPACITOR-FXD 1300UF+75-10% SOUDC AL $0853 5IF~74T1~02
2196~0011 B8 4 UABHER-LE INTL T ND, 310 .19%5-IN-ID 8481 21%98-0011
2LBL~309% H 5 SCREU-MALH 10«32 37E-~IN-LG PAN-WI-POII 20000 ORDER BY DESCRIPTION
L2 H1EG-2181 4 CAPACITOR-FXD I20QUF+75~10X SOUDC AL $0RU3 TIFTRTI062
21¥0-001%1 B MASHER~LK IKTL T NO, 18 ,195-IN~ID 28480 2190~8011
2680-~00%Y 1 SCREW-MACH 10-32 .3I75-IN-LG PAN-HL-POZI gGeooo DRLER BY LESCRIPTION
5.1 1172060002 1 BIRS TEE ABSEMBLY 284810 1172060002
DE1Y 21400300 2z 1 LAMP-INCAND 7370 1BUDC 480MA T~1-3/4~BULB 08804 7370
Fi 2110-0004 1 1 FUSE 254 250V NTD 1.25X.2% ul 28480 2110-08G4
{FDR 1007120V GPERSTION)
Fi 2L~ 04A7S 4 H FUSE 1704 250V NTR 1.2TX.25 Ui 71400 MDL-175/1600
(FOR 220/240V OPERATION}
FLi t17EC-60003 1 7 1 HIGH PASS FILTER ASSEMBLY 284810 117246-60003
FLZ 13720-6000F | 5 1 LOW PASS FILTER ASSEMELY 28480 172060069
I3 NGE, P/0 W4
32 NER, P/D W1
I3 NSR, P/0 45
MRl 03F70-2248 7 2 KENDR, PUSHBEUTTON (ON-OFF) 22484 OJF7G-E2AR
NP2 4370071 4 4 2 BEZEL-PE XKOB, A90LG, . 330W, . 165H],JADE 2E4ED 93700714
HPZ PI7EQ-20007 | 9 1 FOWER SWITCH, PUSHROD 28480 1372020007
(FOR 813
HF & 1172020608 [ © 1 PULEE SWITCH, PUSHRGD 28488 1172020008
(FOR §23
MRS 1172000804 | 4 2 SUPPORT, HMOTHER BOARD 284810 1172000004
HPY 11726-00005 | S 2 SUPPORT, FRONT, HOTHER BUARD 28480 11720-00005
He? $11720-00006 | & 1 MODUL&TOR SUPPORT 28484 11720-00606
2E00-0143 o 4 SCREW-MACH 4-40 .373-IN-LG PAN-HB-POZI Bup0a ORDER BY BESCRIFTIDN
2050-0195 b WASHER-FL MTLC KD, & .125-IN-ID 2B4BD 3050-4105
21900019 & WASHER-LK HLCL NO. 4 11%-IN-ID 28480 2190-0C1 7
HPB BE731-210 2 2 NUT-LOCK 28480 08731-250
HPY 5840-0235 4 t BASE 1 LAKPHOLDER 28480 S040-023%
HE 1 S040-0311 7 1 LAMPHOLDER FOR D51 28480 GOAD§31 1
HP11 {340~-0488 B 3 INSULATOR-COVER NYLON 28480 0340~D4RE
HP12 1172088501 [ 3 1 FAREL, FRONT R84B1 11720-00001
MP13 11726-00002 [ 2 1 SUB~PANEL , FRONT 28480 11728-800082
KP4 11728-00403 | 3 1 FANEL, REAR 2848t V7R6-00003
HE1S 50R0-BB13 El 1 FRAME, FRONT 268480 S9Z0H-8813
MP1E S020-8E14 2 1 FRAME, REAR 2a480 S020-BR14
HF17 5020~BEZ9 & 2 SIDE STRUTS 28480 S5020-88B29

See introduction to this section for ordering informaticn
*Indicates factory selected value
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Tahle 3. Replaceable Parts

Reference HP Part ic o Mfr :
; : Mfr Part Num 7
Designation | Number |D Qty : Description Code ber ;
HPIE S5¢61-9835 A 1 LDVER-PERFORATED 2BAB0 Bh61-0835
6574-1171 7 2 SCREW-SPCL 6-32 ,46B-IN-LGC UNCT 180 2480 B570-1171
$510-004% 4 2 RETAINER-RING E-R EXY .141+«IN-DIA BTL 28480 g510-0043
HP19 SeE~9971 bl 1 COVER, PERFORATED, BOTTOM 284810 TOLC-9771
$5780-1171 7 SCREW-GPCL 6-32 .46B-IN-LG UNCT 100 ZB4B0 g870~-1171
0518~0043 4 RETAINER-RING E~R EXT .141-IN-DIA ETL 26480 4510-9043
MFZB 5040-72¢1 B8 2 FROT (STANDARD) FRONT 29460 5040-7201
MP 21 SCAL-7222 3 2 FOOT~REAR RO SKID ’ 28480 5G4 G-7222
MPEZ S00t-0438 7 2 TRIN, SIDE 3~1/2 2B4BU EH01-GA38
HP 24 S040~-7203 q 1 TRIM STRIP rBABE 5040~-7203
HPES 05181148 2 2 RETAINER~PUSH ON KB-TO-GWFT EXT 28480 0510-1148
{SECURES FRONT PANEL)
MPZ& T1z2p-4163 7 2 LAREL, ID 28480 TIE0-4163
HpP2av 7120-4827 g 1 LABEL, INFO “CAUTIONT 2E48 T120-46E7
HP2E Ti20-3528 & 1 LABEL~WARNING . 6-IN-UD 1,5-IN-LE VINYL ZBABD T128-3528
MP29 7520-3964 & 1 LABEL, INFO (FUSE RATINGE? 25488 7120-3784
HP 3D 14000024 ks e CLAMP-CABLE .25-DIa .5-uWD KRYL e840 1400~0024
E050-006s =] bed WASHER-FL MTLEC NO. & .3147+IR-ID wB2BU 30500068
2190-0018 ] =4 WASHER~LK HLEL NO. & (141-IN-ID 28480 2i54-0018
R46L-5003 1 4 SCREM-MALH 632 ,5~IN-LG PAN~HD-FHL BRE epooe ORDER BY DESCRIFTION
2426-00482 & z NUT~MEX—DRIL, ~CHAM 6-32~THD ,109-IN-THK 28480 c4Z8-0002
HP 31 11720005087 | 7 1 AC LINE VOLTAGE SHIELD (S1) 26E480 11728-00007
2200~-0143 | SCREW-MADH 4-48 ,375-IN-LG FAN-HD-POZY 4odso ORDER EY DESCRIPTION
30550108 & WASHER=FL MTLC NO. 4 ,12U-IH-ID 2848% 2054-0103
21%3-0451°9 & WASHER-LK HLCL NG, 4 .11S-IN-ID 2B 2190-00%%
MP32 E510-6192 & & SCREW-MACH 8-32 ,25-IN-LG 100 DEG 28480 251¢-0192
(SIDE STRUTS TO FRAME}
MPE3 24600293 1 SCREU~MACH £~32 . 5-IN-LG PaN-HD-PHL EBRE coogn GRDER BEY DESCRIPTION
(FRONT SUPFORT TO BIDE ETRUT)
MPZ4 23e0~fi21 2 b4 SOREM-MACH 6-32 .5~IN-LG PAN-HD-POTY ppogo ORDER BY DESCRIPTION
z2 CFRONT SUPPORY T8 SIRE STRUT) 264880 23600
MP 3G 2I6C-0113 2 14 SCREW-MACH 6~32 ,25-IN-LG PAN-HD~POZI 40000 QRDER BY DEBCRIPTION
{SIDE SUPFURT TO SIDE STRUT?
MP3b6 2369-0113 2 BLREM~-MACH 4£-32 ,25-IN-iLG PAN-HD-POZI socon ORDER BY DESCRIPTION
(A1 7O FRONT SUPPORTS
MP3? 229001453 2 11 SOREM-HALH 4-~43 ,25~IN-LG PAN-HWD-POZI e0o00 ORDER BY DESCRIPTION P
(A1 TD SIDE/REAR BUPPORT)
HP 38 2360~0113 el SCREW-MACH 5-32 25~IN-L.G PAN-HD-FOZI 88008 ORDER BY DESCRIPTION
{REAR PANEL TO FRAME)
MP 3% 0s¥0-14811 & 1 NUT=-XNRLD=R 15/32-32-THD . I3~IN-THK 28480 4578-1011
{FOR J23
T1 FIHO-3¥73 <] 1 TRANSFORMER «P GWER ‘28480 ?100-3973
22008157 & 2 SUREW~MALH 4-40 .43B-IN~LG FIL-HD-SLY gosto ORDER BY DESCRIPTION
J3950-010% & WASHER-Fi. MTLC NO, 4 .12585-IN~ID 28430 T050-0303
2i190-001% & WASHER-LK HLCL NO, 4 ,1185~IN-ID 28480 2190-081F
1840004 g 2 WASHER=LK INTL T NO. 4 .115«IH-ID ZB480 2196-0004
2260-0021 5 & HUT-KEX=DBL~UHAM 4-40-THD , 0P4-IN-THK AB4BL 2260-5001
2H] 1826~0123 1 1 16 7912 ¥ RGLIR T8-3 G472 HC7%120K
2208~014% & STREW-BACH 4=40 ,625~IN-LG PAN-HD-PCIX gobo9 ORDER 8Y DESCRIPTIOR
3000103 & WASHER-FL MTLC NO, 4 .123-IN~ID 284840 500109
219e-0819 & WASHER=LY HLCL NO. 4 .115-IN-ID 28484 2i90-001%
2260-0001 5 NUT~HEX«DBL~CHAM 4~40-THD .0%4-IN-THK joI-21-1] 22604001
03460-8018 2 2 TERMINAL-BLDR LUG LK-MTG FOR-#4—5CR AB480 03&60-0016
uz 1826~0117 3 4 1t 7812 ¥ RGLTR TO-3 47263 781 2K
ZRE0-014% & SEREW=HACK 4—40 .&2%5-IK-LE PAN~HD-PUZI el gt DRDER BY DESCRIFTION
FI0S4-0108 & WASHER<FL MTLC NO. 4 .120~IN-ID £aagag 205e~0108
2190-0019 & WABHER~LK HLOL NG, 4 .115-IN-ID 28480 2190-0019
2260-9001 L] NUT-HEX-DBL~CHAM 4-40-THD §94-IN-THK 28480 22600081
b3s60-0816 2 TERMINAL-SLDR LUG LK<MTG FOR-#4-SCR 284890 0E60-0016
1200~06043 B 1 IHSULATOR-XSTR ALUHINUM 2548t 1208~0043
1R08-03881 4 2 INSULATOR~FLG-RSHEG NYLON ABaBl 1280-0081
Wi 1172060087 | 3 1 CABLE ASSEMBLY, PULSE INPUT 28483 T17E0-606007
F: 11720~60044 | 0 1 CABLE ASSENBLY, BIAS TEE 28480 11720-60004
[“x3 $1720-60005 11 1 CABLE ASSEMBLY, MODULATOR 284810 11728-60085
W4 81202479 v 1 CABLE ASSEMBLY-RF INPUT 28480 B120-2499
w3 g128-2553 3 i CABLE ASSEWBLY-RF QUT#UY 2848t B123-2500
Wb B120¢-1378 1 1 CABELE ASEY 1BAWG 3-CHBPLY JOX-IKT 28480 B5120-1378

See introduction to this section for ordering information
*indicates factory selected value
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Table 4, Code List of Manufacturers

™,
' Mifr ' .

Code Manufacturer Name Address Zip Code
agdog ANY SATISFACTORY SUPPLIER ANY SUPPLIER OF THE U.5.,

GoEsl SANGANO ELEC CO 8 CARDLINA DIV PICKENS SC 29671
01295 TEXAS INSTR INC SEMICOND CMPRT DIV paLLAS T FER2E
192N RCA CORP SOLID STATE DIV SOMERVILLE [ %) $EEYS
04713 MOTBROLA BEMICONDULTOR PRODUCTS PHDENIX AZ 85062
07263 FATRCHILD SEMICONDULTOR DIV HOUNTAIN VIEW  CA Padaz
08804 GE CO HINIATURE LAMP PROD DEPY CLEVELARD OH 44112
20932 EMCON DIV T'tW 84N DIEGO Ch g2129
24545 CORNING GLABS WORKS (BRADFORD) BRADFORD Ph 16701
27014 HATIONAL SEMICOMDUCTOR CORE SANTA TLARA ch 5051
27167 CORNING GLASS WORKS (WILMINGTOM} WILMINGTON NC eB4LY
26480 HEWLETT-FPACKARD CO CORPORATE HO FaLO ALTO Ch T4I04
LHEBT SPRAGUE ELECTRIC CO NORTH ADAMS Mh 61247
71 4406 BUSEMAN MFG DIV OF MCGRAM-EDISON £0 ; BT LDUIS KO £2107
72136 ELECTRD MOTIVE CORP BUR IEC : WILLIHARTIC or BAZEE
73138 BECKMAM IMGSTRUHENTS INC HELIPOT DIV FULLERTON CA 2634

Figure 11. Cabinet Parts
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64. SERVICE

65. Service instructions consist of principles of
operation, troubleshooting, and repairs.

66. PRINCIPLES OF OPERATION

67. General. (See Service Sheet 1.} The modulator
drive circuits provide the signal required to switch
the modulator on and off in a manner which en-
sures short rise and fall times on the RF output
pulses. The main modulator drive signal is intro-
duced into the modulator at the node hetween the
anodes of the shunt diodes and the cathode of the
series diode. The series and shunt diodes are all
switched by the main drive signal. However, to
achieve short transition times, it is also necessary
to pulse the series diode each time the modulator
switches, Positive and negative pulses, produced by
the turn-on and turn-off circuits, are infroduced
through the Bias Tee to the anode of the series
diode. They provide a properly timed complement
to the drive signal during pulse transition and en-
sure rapid series diode switching.

68. PIN Modulator Driver. The PIN Modulator
Driver translates buffered TTL-level signals from
the PULSE INPUT J1 into the voiltages necessary
to drive the PIN diodes in the modulator, Current
from U1l turns the RF on by biasing the modula-
tor shunt diodes off and the series diode on. Ul
turns the RF off by biasing the modulator shunt
diodes on and the series diode off. When Ul
changes state, it discharges either C15 or CZ1 pro-
ducing short output spikes that quickly switch the
shunt diodes in the modulator. Depending on the
mode selected, the PULSE MODE switch, S2, re-
ceives the input signal directly from J1 or its comp-
lement from U3B pin 4. U3C, U3D, and U3E pro-
vide buffering and the complementary drive re-
quired by the PIN Modulator Driver, UL,

69. Turn-Off Switching, The turn-off circuits pro-
duce a short negative pulse that arrives at the
anode of the modulator series diode just as the
modulator is switching the RF off. The pulse en-
sures rapid diode turn-off. Pulses from U3D are
differentiated by RC network C1, R1, and R2. The
positive-going spike, corresponding to the input
pulse trailing edge, triggers flip-flop U2. U2 is con-
figured as a positive edge triggered one-shot multi-
vibrator with its output pulse width determined by
C3 and R7. This time constant determines the
delay between the input pulse trailing edge and the
initiation of the turn-off pulse. As U2 resets, U4 is
clocked. U4 is also connected as a one-shot multi-

Model 11720A

vibrator with its output pulse width determined by
C5 and R12. This time constant sets the width of
the turn-off pulse. The complementary outputs of
114 drive differential pair Q3 and Q4 and appear as
a short negative-going pulse at the summing junc-
tion at the base of Q7. Amplified by the On/Off
Pulse Driver circuit, this pulse complements the
main drive signal from Ul and rapidly switches the

‘modulator’s series diode off.

70. Turn-On Switching. Similar to the dicde turn-
off eircuits, the turn-on circuits produce a short
positi\}e pulse that arrives at the anode of the mod-
ulator series diode just as the modulator is switch-
ing the RF on. This pulse ensures rapid diode turn-
on. Because of the inversion through U3F, the
positive spike that clocks US coincides with the
leading edge of the input pulse, U5 is configured as
a positive edge triggered one-shol multivibrator
with its output pulse width set by C7 and R14.
The output pulse width of U5 determines the
width of the turn-on pulse. The complementary
outputs of UB drive differential pair Qb and Q6
and appear as a short positive-going pulse at the
summing junction at the base of Q7. Amplified by
the On/Off Pulse Driver circuit, this pulse comple-
ments the main drive signal from Ul and rapidly
switches the modulator’s series diode on.

71. On/Off Pulse Driver. The On/Off Pulse Driver
sums the switching pulses from the Turn-On and
Turn-Off Amplifiers with 2 dc offset voitage, and
drives the anode of the modulator’s series dicde.
Q7 through Q10 form a complementary emitter
follower amplifier. Q7 sums the positive and nega-
tive pulses from the Turn-On and Turn-Off Ampli-
fiers with the offset voltage set by R30, R30 is ad-
justed so that Q9 and QL0 drive enough current
through the modulator’s series diode to keep its
insertion loss low when the RF is on. When the RF
is off, Q8 draws a small bias current through the
diode’s parallel resistor to hold the diode off. Re-
sistors R35 and R36 prevent output stage oscilia-
tion, and CR3 and CR4 assure proper bias of the
complementary output transistors.

72. Bias Tee, Modulator, and Filters. RF enters
the Bias Tee from J1 through W4, The Bias Tee pro-
vides both high pass filtering to block video feed-
through and dc isolation of the anode of the modu-
lator’s series diode, In the NORM mode, PIN Mod-
ulator Driver A1Ul holds the modulator’s shunt

-diodes on. The series diode is held off by the cur-

rent from Al1Ul to AlQ8. When a pulse enters
PULSE INPUT, A1U1 turns the shunt diodes off.
The series diode receives a positive pulse at its

N

v
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anode from the furn-on circuits and switches on.
When the input pulse falls, modulator driver A1U1
tums the shunt diodes on. A negative pulse from
the turn-off circuits switches the series element
back off. The Low Pass Filter prevents RF from
leaking into the bias and switching circuits. The
High Pass Filter reduces video feedthrough and
couples the RF to the output, J3.

73. Power Supply Regulators. (See Service Sheet
2.) The #12V regulators are integrated circuits
which contain a reference, series pass transistor,
and built-in over-current protection. CR6 and CR7
protect each supply against shorts to a supply of
opposite polarity. Over volitage protection is pro-
vided by Q1 and Q2. A resistor {contained inter-
nally) between the gate and cathode of G1 com-
pletes the bias path from R45 through VR4 to
ground. If the output voltage is too high VR trig-
gers Q1 and shuts down the supply. DS1 and DS2
indicate that the supplies are operating, The +5V
power supply is derived from the +12V supply by
use of a zener. The —5V supply is derived from the
—12V supply by use of a regulator similar to that
used in the +12V supplies.

74, TROUBLESHOOTING

75. The 11720A Pulse Modulator circuits are con-
ventional and not complicated. Significant circuit
stage functions and operation levels are identified
on the schematic diagrams. Use the information on
the schematics and the procedure below to isclate
malfunction.

IWARNENGSI

Maintenance described herein is perform-
ed with power supplied to the instru-
ment, and protective covers removed.
Such maintenance should be performed
only by service-trained personnel who
are aware of the hazards involved.
Where maintenance can be performed
without power applied, the power
should be remouved.

Before uny repair is completed, ensure
that all safety features are intact and
functioning aend that all parts requiring
protective grounding are so grounded.

a. Connect dec voltmeter to A1TP2. Set front
panel MODE switch to NORMal. The PIN modula-
tor bias veltage should be +1.1 Vdc to turn the
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modulator off. Set the Mode to COMPLement; the
voltage should go to —3.7 Vde to turn the modula-
tor on. {See Figure 12.)

b, Connect dc voltmeter to TP17. In NORM,
this test point should measure about —0.2 Vde,
and in COMPL, it should be about —0.5 Vde. If the
voltages in steps 1 and 2 are correct, the circuit is
basically OK although further tests are needed te
check pulse performance. If the voltages are wrong,
troubleshoot using the de voltages neted on the
schematics.

c. Connect eguipment to observe RF pulses
as in Figure 7 in the Pulse Performance Test. If the
rise or fall time is too long. perform the adjustment
procedure, The +PW adjustment affects rise time
and the —P and —PW adjustments affect fall time.

The OS {offset) adjustment affects insertion loss.

d. If the fall time cannot be adjusted to
within specifications, use waveforms (Figures 13,
14, and 15} to troubleshoot U2, U4, @3 and Q4.

e. If the rise time is out of specification, use
waveforms {Figures 15 and 16) to troubleshoot
U5, @5, and Q6.

f. If both rise and fall time are out of speci-
fication, troubleshoot Q7, Q8, Q9 and Q10 using
de bias voltages, and the waveform of Figure 17.

g. If pulse performance is good, check on-off
ratio using a spectrum analyzer as shown in the
On/Off Ratio Test., If the on-off ratio is too low,
check the microwave chain for loose connsectors or
cracks at connectors or in the silver paint. if the
connections are all OK, troubleshoot U3, U1, and
ATI,

76. Repair. In some instances, repair consists of
merely making the required adjustments to bring
the instrument up to specification levels. In other
cases, repair requires the replacement of malfunc-
tioning component with a known good component.
Assembly and chassis component locations are
shown in Figure 22, Partslocations for PCboard Al
are shown in Figures 18 and 20, To gain access to
the chassissmounted components and the PC board
remove the top (or bottom) cover by loosening the
single screw at the rear of the cover.

E CAUTION

To prevent damage to semi-rigid cables
W4 and W5, remove entire microwave
chain (including J1 and J3) before disas-
sembling it for component replacement,
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Figure 12. Pulse Input (A1TPS, BV per division) vs. Figure 13. Puise Input {A1TPY, 5V per divisian) vs. Wave-
Waveform at A1TP2Z (5V per division), form at A1TP8 (0.2V per division, ac coupled),
Horizontal scale: 1 us per divisian, Horizontal scale: 1 us per division.

Figure 14. Pulse input (A1TP9, 5V per division} vs. Figure 15, Pulse input (A1TPS, 5V per division) vs.
Wavefarm at ATTP10 (0.2V per division, ac coupled) Waveform at ATTP11 {0.5V per division)
Horizontal scale: 1 us per division, Horizontal scale: 1 us per division.

Figure 16. Pulse Input (A1TP3, BV per division} vs, Figure 17. Pulse Input {A1TPY, 5V per division) vs.
Waveform at A1TP16 (2V per division). Waveform at A1TP17 (2V per division).
Horizontal scale: 1 us per division ’ Horizontal scale: 1 us per division.
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P/O A1 ASSEMBLY

MY

EHM 0

aY
AR TN I
19 U.iili

Figure 18. P/0 A1 Pulse Driver Board Assembly Component Locations
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Model 117204
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MANUAL CHANGESES

To use this supplement:
Mazke all ERRATA corrections

218 GHz PULSE MODULATOR

This supplement contains important information for correcting manual errors and for adapting the manual to :
instruments containing improvements made after the printing of the manual. :

MANUAL IDENTIFICATION

Model Number: 11720A
Date Printed: December 1980
Part Number: 11720-90007

Make all appropriate serial number related changes indicated in the tables helow,

— Serial Frefix or Number . Make Manual Changes . Serial Prefix or Number — Wlake Manual Changes —
1721A 1 20214 -5
17364, 18284 1,2
19134 1~3

1913A00453 through
1813A00460, 19344

1—4

B NEW ITEM

CHANGE 1

Pyge 18. Table 3:

Page 27, Figure 19 (Service Sheet 1):
Change A1R36 to 51.182.

CHANGE 2

Page 29, Figure 21 (Service Sheet 2):

CHANGE 3
Page 2, Table 1:

Page 10, paragraph 56:

Change AIR36 to 0698-7205, RESISTOR 51.1Q 2% .05W F TC=02100.

Change the wire colors indicated for the wiring between the A2 Power Module and the LINE switeh A2S1 as follows: |
82 1o 018, 948 to 8 and 02 to 928,

Change the Video Feedthrough (V) specification from <50 mVp-p to <60 mVp-p.

Change the Video Feedthrough specification to <60 mVp-p.

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as
Hewlett-Packard recommends that vou periodically reqguest the latest edition of this supplement. Free copies are «v
from all HP offices. When requesting copies quote the manual identification information from vour supplement, or the maodel

number and print date {rom the title page of the manual

15 January 1981
3 Pages

Printed in U.8.A,

i

1

HEWLETT R0 PACKARTD



Model 117204 11720-8000% <

CHANGE 4

Page 2, Table 1:
Change Dimensions side view to 302 {11.9).

Page 19, Table 3:

Change J1 and J3 Descriptions to Connector — RF APC-N FEM . J1 and J3 are made up of the parts listed in Table 1
and shown in Figure 1 of this supplement.

Delete MP8 08731-210.

Change MP12 {0 11720-00013, same description,

Change MP13 to 11720-00014, same description.

Page 20, Table 3:
Change W4 to 11720-20016, same description.
Change W5 to 11720-20017, same description.

Tahle 1. Replaceable Parts (P/Q Change 4)

ltem HP Part L fifr
Number Number Oty Description Code Mfr Part Number

1 1258-0914 1 CONNECTOR-RF APC-N FEM UNMTD 904848 131-150

2 1250-0815 1 CONTALT, RF CONNECTOR, FEMALE 71785 131-148
CENTER

3 2180-0104 1 WASHER-LK INTL T NO.-7/16 .433-IN-{D 78189 18922-04

4 2850-8132 1 NUT-HEX DBL-CHM 7/18-28-THD 73734 T6500NP
J094-THK

5 5040-0306 1 INSULATOR 28480 5040-0306

B 08555-2G083 1 CENTER CONDUCTOR 28489 (85558-20083

7 {855K5-20094 1 RODY, BULKHEAD 28480 {18555-20084

8 G8761-2027 1 INSULATCR 28480 08761-2027

s

Figure 1. Type N Connector (P/0 Change ]

HEWLETTEPACKARD



u% .
Model 117204 11720-80007

CHANGE S

Page 20, Table 3:

Under U2, delete 2200.0148 SCREW-MACH 4-40
Add 2200-0147 CD4 SCREW-MACH 4-40 .50-IN-LG PAN-HD-POZI 28480 2200-0147
Add 0340-0833 CD9 INSULATOR-XSTR NYLON BLACK 28480 0340-0833

HEWLETTEPACKARD



