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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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1. lN"‘RODUCTION o B

3. DESCRIPTION S

“harmonic generator.,

SECTION 1

GE&EPLAL‘ INFORMATION .
\ ATION .

2. The @ Model 940A Frequency Doubler Set genemtes

" signals in the 26, 5- to 40-gc range when driven by a -
. 13.25- to 20-gc power source, The set is a broadband |
device, and will convert pulsed and swept signals as |

well as cw signals, to R-band frequencies..Conversion /
loss is no greater than 18 db; ourput power is typlcally |

0.5 mw when the driving source is a signal generator; " |
such as the % Models 620A, 628A, or 895A. The Model;-

940A output circuft inc!udea a power-monitoring eter!
and a precision 0« to:100-db attenuator. Inputand out<

" put connectors are N- and R-band cover-typeiﬂanges. B
The instrument is availahle in a cabinet or 'for rack

mounting. The housing of the cabinet model s un-
usually strong so that the driving source can set on -

:» top of the Model 940A.

A i l-.‘
‘,‘ b [

4. The Mode! 040A Fr uency Doubler Set Includes a
onitoring meter,:an R~band
filter, and an outp:lt attenuatnr, Arrangement’ 'of the
set Is shown In blrpck-diagram form in t‘igurel ‘sche-
matically in figure 2, ‘ ! S P

5. Incomiag 13.25- to 20~gc uignals are applied toa
harmonic generator (the 940A-59A), the main compo-
nent of which {8 a crystal dibde. The gmplitude of
the current flowing in the crystal circulris measured,
and is indicated on a front panel meter calibrated in
dbm. The output of the crystal is passed through a
+waveguide filter (the Model R362A Low-Pass Filter)

~which passes the second harmonic and refects nigher

harmonics. A 0~ to 100~db double rotary-vane atten-

. ‘uator makes it posslble to reduce the output signal to

rhe desired level

I

N " Model 940A

Tabla 1. Specifications

: - i
FREQUENCY KANGE: b

pur:  13.25t020gc !
Output: 26.5 to 40 gc

!
CONV ERSION LOSS:
K Less than 18 db at 10 mw lnpul: ;
OUTPUT powrsk i
Depends on input power supplied upproxi-
mately 0.5 mw when used with typicel )
Mouel 626A or. 626A SHF Signal Generator:

INPUT POWER REQUIRED: e

Design center is 10 mw
'MAXIMUM INPUT POWER-
| 100 mw ‘

OU'I"’UT MONITOR ACCURACY
¢2 db

,OUI'PU'T ATTENUATOR ACCURACY:

¢2‘,V of reading or. *02 du, whichever is
gregter . ! ‘ L
' ‘ ]
AT‘I‘ENUAI‘OR RANGE: ; ‘
'100 db, i

-~ QUTPUT SWR:

IFull oatput: 2.5
Attenuator set foir 10 db or more; <1.5

FLANGES i :
i INI,’UT N-band cover-type for WR-51

!+ waveguide .’
¥ Ourput: R=-band coVer-type for WR-28 ‘

1 waveguide; equlvalent JAN type:
0 UG-599/U

DIMENSIONS: 5-3/8 in. {137 mm) high x 19-1/4 in.
(489 mm) wide x 18 in,, (457 mm) deep

WEIGHT " B
20 1b (9 k)

ACCESSOR]ES AVMLABL.E. |

Adapters NP2924A, N-;o-P band !

o NK292A, N~to=-K band '

ﬁi's MP292B, M-to-P band

Sigr.ai Generators: E

“Models 626A, 6284, 895A ;

Flexible Waveguide: |
11503A Flexaguide - - -

R
Ly
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10, OUTPUT POWER LEVEL.

 N=to-K adapter,

istics may be permanently changed.

POWER SET
a. The level of the output signal is the algebrafc sum
WETER % GUTP%EI:UEH of the reading ofthe PO\:VPER S%:PI' meterang the setting
‘ ] E of the output attenuator, with the attcnuator setring
‘ LP FILTER ¢ ‘ ' considered as a negative number,
INPUT R352A - QUTPUT ,
D__ . .._:3__0‘_"3'5:3 0O b. Maximum output is approximately 3 mw. -
e (%65-40c0 | 11- OUTPUT FREQUENCY, The frequency of the
GENERATOR ' ) output aignal is two times the frequency of the input
2 ‘ signal, C
- Figure 1, Model 940A Frequency Doubler Set Note

Block Diagram _ . C
‘ , : Wher operating at the low end of th2band (in-
i puts between 13,25and 15.3 gc), small amounts

SECTION 11 of third harmonic may be present in the output,
: N _ The stop band, where all signals are attenu-
; OPERATION . ated at Teast 40 db, ts from 46 ge o 120 gc.
6. CONNECTIONS. o S
7.Connect a source of 13.25- to 20-gé signals to SECTION Il
the Model 940A. If P-band or K-band flexibie wave-

guide or elbow is used, make the connections through . " MAINTENANCE

- waveguide adapters such as the & MP292A, M-to-P

adapter, NP292A N-to-P adapter, or the NK292A 12. GENERAL.
' 13. The only part inthe Model 940A whichisay require

CAUTION i - . replacement is the crystal diode in the 940A-59A har-

' monic generator, Installation of the diode inits holder

Protect the INPUT and QUTPUT flanges from flange isa facrory operation,and therefore replacen ent

damage. Any scoring or burring of the mating diodes nre furnished installed in their hoiders; the part

surface causes discontinuity; the resulting . number is 940A-59A-2. The replacement'procedurg
increase in swr degrades performance. | - is described In paragraph 14, . , "

. " 14, REPLACING THE DIODE,
. . R ) | : ‘ .
8. OPERATING INFORMATICN. . | © 18, To reach the diode it is necessary to remove the
' ». cover plates, take the harmonfc generator out, and

9. MAXIMUM INPUT POWER. Maximum allowable ' ' Gpooseoir: the generator.

input!is 100 mw; at higher powers crystal character- 4 o : i

‘ 16. REMOVING COVER PLATES. Stand the set, front

. panel down, so the set rests on its handles pnd the
bottom plate is toward yon, ° ’

S

oo
a. Cdbinet Model.
.

(1) Remové"':hfé-\;'sfé\i—f;:ws which hold the feet in place,
' and pull“oft 'the four feét, Remove the bottom
plate, ' :

(2} The top-and-rear plate is secured tothe chassis
by four mathipe screws accessible irom inside
the instrument. These screws are designated
A2 in figure 3. To loogen the screw near the

INPUT ' : ouTPUT : harmonic generator, use a right-angle screw-
—_ ; - driver, '
i R382) B .
|y VLPFILIER +b. Rack'Model, = | T
 GADA-59A ' - {1)Retnove the four s:rews which secure the'|
HARMOHIC ‘ , : bottom plate, and lift it off, :

GENERATOR ‘ ... , -
‘ LN (2) Remove the eight nuts, screws, nnd associated
' lockwashers (four sets on the top, four on the ;
Figure 2, Model 940A Frequency Doubler Set ‘ rear) which secure the top-and-rear plate, and
L ', Schematic Diagram ‘ remove the plate, ..’ . o
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METER ADJUST
| (R1) :
i
A2 A2
B3(4)
. B4 (4)——
HARMONIC —
GENERATOR A2 '
940A-59A :
A2 METER
MI
, _ MP-3-1072-8 :
B2(4) ‘ e ' ' ,
Figure 3. Model 940A Frequen‘.:y Doubler Set, View from Hottom, Plate Removed ‘ .
17. REMOVING HARMONIC GENERATOR, Parts of b. Position the .R-band section on the stack so the
the generator are identified in figure 4, ‘ : slot lines up with the holder and N-band section slots,

The only way to ensure this alignment is to check it
by eye; light can be seendown the slot when the assem-
bly is aligned.

a. Disconnect the cable frdm the BNC coanector,

b.' Remove the screws {8) designated B2 and B3 in

figure 3.
Lo ‘ R-BAND
¢. Lift the harmonic generator out. _ , SECTION

d. Remove the' four screws designated B4 in fig- ' .
ure 3. Lift the R-band section off the assembly. , RIDGE

e. Remove crystal holder 940A-59A-2. Note orlen- . FILTER CRYSTAL LEAD
tation of holder with respect to the N-band section,

CRYSTAL HOLDER

18, INSTALLING CRYSTAL HOLDER, — .
a. Place the new 940A-59A-2 crystal holder on the 9454-59A-2
N-band section, The two sides of the holder are naot
symmetrical and the harmonic generator will not
function properly unless the holder is seated correctly,
If the holder faces as shown in figure 4, it will be

pooitioned correctly. In the correct position. '

(1) The ridge and slot in the holder line up with
the ridge and slot in the N-band section,

N-BAND SECTION ‘

.TEgQ

SPACER

(2) The filter (recessed portion) on one side of
. the holder faces down, resting against the TE 10

- N-band section, NP-3-1073-8
F .
{3) The crystal lead makes contact with the leaf - Figure 4, Disassembled 940A-59A -

spring on the BNC connector. - 5 Harmonic Generator and Input Filtera

' - g
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o ¢. Fasten the sections and crystal hoider with the
screws removed in step 17-d. It s recommended that
all four be screwed in finger tight, endthen tightened.

19, CHECKING THE 940A-59A, Before reinstalling
the generator in the Model 940A housing, measurethe
resistance across the BNC connector. Always use a

low=-current ohmmeter such as a ® Model 410B.

+
a. Set the chmmerer for the Rx100 or higher range.
Connect one ohmmeter lead to the center conductor
. and the other to the shell of the BNC: take a reading.
Reverse the leads and take anlother reading.

(1) Normal.There wilI be a read.ing on the order
L of a few hundred chms in onedirectionand tens
' 1 of thousands of ohms in the other.

© " (2) Open, If there is no reading, the lenf spring is

not making contact with the crystal lead. Re-
move the BNC connector (a mating male con~
nector may be used to loosen the female),
stretch the leaf spring, re-install the BNC, and
again measure the' resistance. -

(3) Short, If the reading is verylow, theleaf apring

. probably is touching the side of the guide, Re-

move the BNC, adjust the spring soitwill cenv.r

- in the opening, re=install the BNC, and again
measure the resistance, -

. " b. When normal readings are.obtained, re-install
. the 940A-59A in the Model 940A chassis.

20. INSTALLING THE 940A-59A, '

a. If the input filters were disturbed when the
940A-59A was removed, arrange them so the filter
spacer is between the TEjQ(see figure 4) and TE20

" filter, It does not matter which filter is nearest the
input. Be sure the filters are positioned so the inner
dimenasions align with those of the 940A259A,

b, Fasten the 940A-59A ‘in positien (see figure 3)
with the eight screws removed in step 17-b. Fasten
all screws finger tight, and then tighten them,

21. ADJUSTING THE METER SHUNT. After a diode
is replaced, check meter callbration. .

a. Eguig’ment Required, |

(1) A rf power detecror and power meter such as
the ® Model R4878B Broadbind Waveguide
Thermistor Mount and Model 430C Microwave
Power Meter or Model R486A Wdveguide Ther-
mistor Mount and Model 431A/B ‘Power Meter

(2) A source of signals in the band of Ir;’térest. such-

as the ® Models 626A and 628A 'SHF Signal
Generators or Model 687C Electrinic Sweep
‘Oscillator - :

b b. Procedure. .

(1) Set up the "'ulequipment as indicated In figure 5.

Paga b

¢ ]
- MICROMAVE ,
POWER METER SHF SIGNAL | .
4300 GENERATOR ACAPTER,
- " 628 o NP2g2A:
— P:80N0 FLEABLE .
3 > WAVEGUIDE, , .
e N LN
FREQUEACY S ADAPTER )
DOUBLER SET mnmsmﬁﬁmm TR
o NOUNT \
£ " R4u78

, T
: Y By
Figure 5. 'I;ypicul Meter Adqut{nent Seryp
A . o A
(2) Set the Modé] 940A attentiator for 0 db, | \
! A ' 3

(3) Set the frequency control on the sighal generator
(Model 628A) for 15 gc and the output level to
obtain " reading of !-3 dbm on th¢ Model 430C \

Microwave Power Meter. X
Yo

{4) If the Model 940A POWER SET meter 'does not
read -3dbm, adjust meter shunr R 1{identifieq in
figure 3) to obtain a reading of -3 dbmn, ‘-,‘ “,-\ \

(5) Repeat thia procedure with the Model 628A et
for 20 ge, and then for one Intermediate” fret
quency.Adjust the meter shunt for the best
‘across~-the-band compromise. . : :

- 22, REPLACE THE COVERS. Follow the steps in

paragraph 16, in reverse order,

SECTION IV

| REPLACEABLE PARTS
23. INTRODUCTION,

24, This gection contains information on ordering re-
placement parts forthe Madel 940A Frequency Doubler
Set, .

25. Parts informatfon 1is given in table 2, Parts
listed in table 2 are shown schematically in figure 2
or photographically in figures 3 and 4, Except for the
hardware, table 2 liasts the manufacturer’s name and
the ® =steck number for each part. The table also
gives the total quantity (TQ) used in the instrument,
and recommended spare quantity (RS) for one year of

isolated service,

26. ORDERING INFORMATION.

27, To order a replacement part, address order or
inquiry either to your authcrized Hewlett-Packard
sales representative or to !

CUSTOMER SERVICE
Hewlett-Packard Company
333 Logue Ave,

Mountain View, California

or in Western Europe, to
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|
- Hewlett~Packard S.A. b. & stock number.,
Rue du Boise-du-Lan 7 ' !
Ch 1217 Mayrin 2, . ‘ c. Description of part,
Geneva, Switzerland, ' :
28. Specify the iollowmg for nach part: 29, To order a part not listed, give a complete de="
&. Model number and serial numher of the instru- scription of the part including its location in the
ment, : H instrumenr, :
i’f‘f |
l} “Table 2. Replaceable Parts
]
Clrcuit Ref., ‘ -
Figure 2 Description, Manufacturer @StockNo. TQ | RS y
CR 1 Diode, in kolder . - 1 He* 940A=39A~2 1 1 I
Screw, foot~-holding: 8-32 x 1 FilH ‘ 4 1
Fig | Ret " ;
3 M1 Meter : 11200092 1 1 !
3 RI Resistor: \ruriable, wirewound, R , :
4 ohms + 10%, 4 watts, linear - BO* 21J)0-0139 1 1
3 A2 | Screw, for top-and-rear plate i ! . 4 1
8-32x5/16 FHMS - . T
3 - B2 Screw, N-bund input: 6-32 x 7/8 RHMS 4 1
_ Lockwasher, No. 6, spllt-ring 4 1
3 B3 .| Screw, R-band output 4-40 X 5/8 FilH : 4 1
o ch nut, 4-40 4 1
3 B4 Screw, crystal ho'de: 4- 40 x 5/8 FiIH 4 1 i
3 -Harmnnic Genarator ‘ HP* 940A-59A 1 1
4 TE g filter o HPe. | 940A-27B 1|
4 Spacer o  Hp* 9402,-27A 1 1
4 TEq filter . HP* | ss0a-27¢. . | 11 | 1
* BF  Weston Electrical Inst. Corp.
BO  Chicago Telephone Supply
. HP  Hewlett-Packard Company




