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INTRODU(‘TION

The Hewlett-Packard 8730 series of PIN modula-
tors are variable RF attenuators whose input and
output impedance is nearly constant for all levels
of attenuation. The 8730 PIN Modulators cover

the coaxial range from 0.8 to 12.4 GHz in four -

overlappxng bands in addition to X-band in wave-
guide. Two models  are available in each band;

an ““A” model which provides at least 35 dB of at- -
tenuatnon range,. and a “B” model which .provides
at least 80 dB. Typical uses include pulsing, switch-
ing, leveling, and amphtude modulating of RF s1g-

nals. Table 1 lists complete PIN Modulator spec1- .

frcatlons

PRECAUTIQNS_' | o
Maximum RF Power. The 'maximum.' inpu't rating
(peak or CW) for the PIN Modulators is 1 watt.
Excessive RF power levels will cause mternal
damage

Maxumum Blas Input. DC voltage apphed to the
BIAS input must not exceed +20 volts or —10 volts.
Excessive dc voltages may cause 1nterna1 damage

STORAGE AND SHIPMENT =

Environment. Temperature durmg storage or Shlp-
ment should be hmxted as follows

a. Max1mum temperature 149° F (+b5 C)

h. Mlmmum temperature: —40° F (_--“40° C).

c. Humldlty Maxlmum 95%
Packagmg To protect the 8730 PIN Modulators
during storhge or shipment, always use the best
packaging’ methods available. The following sug-

gested steps .can be used as a gulde for packagmg

-a. The ol'lgmal carton if undamaged, can be
reused BRI -

b. If the ‘ongmal caxton is not usable, adouble-

walled carton of 1.4 MPa (200 lb/sq inch) burstlng'
strength should be used

' ‘JVrap 1nstrument in heavy protectlve paper |

to avord abras1on

, d Place 1n carton surrounded by at least four
xnches of tightly packed shock absorblng material.

e, Seal carton w1th strong tape or metal bands

- PIN Modulators

gorder ot thousands of ohms and the microwave,
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PERMANENT MfJUNTING L.
Four 6-32 tapped mounting holes have been pro-
“vided for mounti

ing purposhs. The location of these
holes and the pverall external .dimensions" of the
are 1llustrated in Flgure 2

[CAUTION }

: Also on “‘he PIN Modulator underszde are
. the four/ cover retaining screws and the
PIN diode retaining screws. Any move-
" ment or adjustment of diode retammg, -
- screws wlll cause permanent damage o

PRINCIPLES OF dPE RATION

" The PIN Modulator is a h1gh~speed current-con-

trolled absorption type attenuator. A s1mphl?1ed

| ~illustration of the modulator. is shown in Figure 3. |

Each PIN unit includes a low-pass filter, two high- .
pass filters, a number of PIN diodes, and a 50-ohm"

"strip transmission line (ridged wavegulde in the
" higher frequency Model 8733, 8734 and 8735
‘ umts) ,

| The PIN dxode is a sﬂlcon Junctlon dlode whose P

and N trace regions are separated by a layer of in-
trinsic (I) semlconductor (silicon). Thus the name

e PIN diode. At frequencies below about 100 MHz

the PIN diode rectifies as a junction diode. How-

- ever. at frequencies above 100 MHz, rectification
. ceases due to stored. charge in the intrinsic (I) layer -

and ‘the diode "acts like a resistor by conducting

. current in both directions. This equivalent resis-

tance is mversely proportional to the amount of

~ charge in the I layer. An increase in forward bias
 current (current “at a negative voltage)

increases
the stored charge and decreases the equlvalent re-
sistance of the PIN diodes. When reverse bias is
apphed reverse current flows until stored chaige is
depleted at Whl(‘h time equivalent resistance be-
comes a maxm‘um in the order of thousahds of

ohrns S R | _.‘s

Pm Diodes ln“Shunt To understand how a PIN |
MoVulator works, consider the followmg the PIN -

~dipiles are mounted as shunt elements between the
qRE;'“ transmlssxon path and ground. The transmis-
o sior path has @ characteristic impedance of 50 ohms.
N When the PIN dmdes are forward-biased, the equiv-

lent diode resrstahce is about 30 ohms and most

ot the RF energy' is absorbed by the diodes in-
-‘Stead of propagating down the 50-ohm transmis-

sion path.’ However, when the diodes are reverse-
biased the equlvalent diode resistance is in the ,
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Table 1. . Specificd‘tiorzs

E .

Model 87 30A & B Series

R i

\\

‘ 1 | 8731A  8731B | 8732A | 8732 | 8733A | 87338 | 8734A. | 8734B - | 8735A | 8735Hs
, Frequency Range (GHz) [0.8-2.4 0.8:2.4 | 1.8-4.5 [1.8-4.5 | 3.7-8.3 |3.7-8.3 |7.0-12.4 [7.0-12.4 | 8:2-12.4- | 8.2-12.4
 Dyramic' Range (dB) | 35 80.- |- 35 | 80 35 . 80 | 35 |80 | 35 80
Mii. Insertion'Loss (dB)! [<1.5 |<20 |<20 [<35% | <20 |<30 |<4b |<50 |<40 [<50
Typical Rise Time (n8)® | 40 |- 30 [ 40 | 30 30 | 30| 30 | 30 30 30,
| Typical Decay Time (n8)3 | 30 - 20 | 30 | 200 | 20 20. | 20 20 20 20
" | SWR, Minimum, Attehuation| , 1.5 | 1.6 15 | 16* | 18 20 | s 2.0 1.7 20
© | SWR, Maximum Attenvation| 18 | 20 | 18° | 20 | 20 | 22 | 20 2.2 20 | 2.2
Maximum'Input Power\ | 1 | 1- | 1t {1 .} 1 't 1 vl
. Peak 'or CW (watts) e o : X . - :
‘Blas Limits (volts)® +20,-10 | +20°-10 | +20-10. |+20,-10 | +20,-10 | +20,-10 | +20,-10 | +20,-10" | +20,-10 | +20,-10
Typical Forward BiasTupu\| 300 | 100 .| 300 | 1oo- [ 300 |. 100 | 300 100 | 300 100,
Resistance (ochms)? ° : I o I 1o .
RF Connector Type . |\ ¥° | N® | n® N a8 VLR B LA I A w 6| w/G!
weight (bs) ~  [\3 | 86 | 3 | 55 | 25 35 | 256 | 35 | 26 35
L (kg) | 14 25" 1.4 25 | 11 1.6 1.1 | 16 11 1.6
Dimensions - 'lludrate& in Figure 1. " - b ‘ “ o : '
+5 Vdc bias | . \ ' Negatnve voltage apphe:, forward bnas to dxodes | 9. 1.8, from 1.8 to 4.0 GHz.
<4.0dB, 4.0 to 4.5 Gﬂz A At attenuation levels of 10 dB or more

1

2.

3. 'Driven by HP 8403A Modul
4 20 from40to45GHz

®Roo

\

currents will flow doWn the

\

~ CONTROL
CURRENT

LOW. PASS
FILTER |

HIGH
PASS:
F'ILTER

==

Figure 2. Szmplzfted Block X’):agram
of PIN Modulq'tor\ S

HIGH
PASS
FILTER

8
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BIASING SR

Each 1nd1v1dual PIN Modulator has ‘ label attached
~ to tie underside of its casting body| This label has
‘a-dc bias current value stamped |onto’ it.. This

- stamped current. is the forward-bijs current re-

- quired to produce rated.RF attenuation across the

o frequency band. For “A” models, thie Lias current

for at'least 35 dB is typically 3.5 to mxlhamperes

,rarisrnis'si'on path be-

RF_POWER]

Fits 1 x 0.5 inches (WE 90) waver.ude ET . :
Standm'd female type N R o | S ‘ .

2.0, from {1.0 to 4.5 GHz

?
'
’

4 l

1 dB 1morovement in msertxon loss over zero blas
A typlcal plot of the maximum values of minimum

insertion loss is shown in Figure 3. Note a typlcal

" plot fcr the “A’ models would be the same except

- (about —0.7 volts dc at the BIAS input). For “B”* "
‘'models, the bias current for at least 80 dB is typi- -

cally 6 to 7 milliamperes (about —0.7 volts dc at
“the, BIAS irput). For applications where a mini-
mum insertion loss is important, a reverse bias of
~ about +5to 7 volts dc may be apphed to the BIAS-
' mput Reverse blasmg can. result 7n as much as a

" can be denved once: the current values for &
and high attenuatxon. are ‘established. The range of

‘that maxnmum losses are le,s

P .

o l87348f" |

INSERTION LOSS (dB) .

 f—87318——=

—— 87338~ ' N

A0 80

2.0 ‘
FR EQUENCY (GHz)

-
=

i2.4

thure 3 Typzcal Insertton Loss Curves

The attenuatlon mcreases w1th forward bms cur-
rent almost linearly in dB until dlode saturatlon ec-
curs. The attenuation sensmwty varies fromi unit to
unit but the sensitivity of 'a '‘given unit is predict-
able. Therefore intermediate vaiues of attenuation
low

) expected sensntwrtles is shown as the shaded areas

i . . ) ) ‘ ) .‘ L
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\ " "CURRENT (ma) |

F gfur'e 4. Typical Sensitivity
(Plofted wzth frequency constant)

‘in the plots of typwal 35-dB and 80-dB attenuatron
' ch* ractenstlcs in Figure 4

The attenuatxon with a constant forward-bias var-
ies with frequency ‘This variation is small at low
levels of attenuation and more noticeable at higher

~ . values of attenuation (see Figure 5). In addition, it
_ “should ke noted that attenuation is a minimum at

each end of the frequency band. Thus, the fre-
quency band can'be exceeded provided a de"ada-

tion in attenuation range as well as other S| ecn ica-

tions i is acceptable. |
\ i

_Impedance Match

The PIN Modulator has a good lmpedance match |

-at all levels of attenuation over its frequency range.
This match is illustrated in Figure 6 which shows
the SWR of a typwal PIN Modulator measured

~under both zero bias and maximum forward bias
conditions. Hence, with this constant match, fre-

quency pullmg effects due to the PIN Modulator

~ are negligible. If the PIN Modulator is used outside
specified frequency range, SWR charartenstrcs will

be degraded in additior) to other opetfeting specifi-
" cations. . However, spurious responscts can result
when exceedmg speclfled frequency rnnge
Temperature Stabllnty \ : “ (!" |

The attenuatlon variation| with applied bias current

.. and bias voltage at dlfferent temperatures is illus-

trated, over a limited range, in Figure 7. Attenua-
‘tion in dB varies almost linearly wity: curreat; while

| vanatxon ‘with voltage follo s an alnl.ost perfect ex-

ATTENUATION (d8)

_ ATTENUATIOK (d8)
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Figure 5. Typical Frequency‘li‘esponse
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.. “With a constant current ‘the attenuatlon drops
. with mcreasmg temperature The fact that the at-
" tenuation varies ‘oppositely -with temperature for -

. \ © Ui+ Model 8730A & B Series -
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ponentlal curve Ifa constant voltage is malntalned "y

the attenuatlon rises . with 1ncreasmg temperature _

constant voltage and constant- current operation .

suggests that an optimum voltage with a selected

‘series resistor added between the .ource. and the
. PIN Modulator wopld give temperature compensa- ;
. tion over a limited; operatmg range. This compensa- B

tlon is not bullt 1nto the PIN Modulator

| GENERAL OPERATION

*+ | The PIN Modulatora are three port dev1ces whmh
. accept RF power at elther end-port and dependmg_

upon the BIAS s1gnal apphed, .prov1de a, modulated

- RF outp ut at the other end-port. “As an operating ﬁ,"."“,"

device, the PIN Modulator should be. thought of as ' " -

- a varlable RF attenuator whose attenuation level is.
g .c'ontrolled by dc current and voltage. By applymg;»v’ |
“a+5voltde potential to the BIAS input connector,

RF signals will be. passed through the PIN Modula-

tor with' only minimum insertion lass. By applymg '
a current equal to the value stamped on the instru-

ment label (at dbout 0.7 volts dc) at the BIAS

" input, at least rated - attenuation is provxded at all

“when main line power is at. its lowest poxnt and -
then provrdes a bias current sufficient to mcrease ,

points across' the frequency band (i.e., for “A”.
_ models at least 35 dB and for. “B” models at Jeast
. 80 dB). Direct current at’a negatlve voltage is for-

ward-bias and typically is about 3 to 5 mA for “A”

models and 6 to 7 mA for *“B” models. By varying -

the forward bias current between ‘the stamped

value and zero, any level below niaximum rated |

i/

attem A can be estabhshed

Y

_ CLOSED LOOP LEVELING

The PIN Modulator can be used in a closed loop‘. E
"_levelmg system as the power limiting device for
maintaining RF power levels constant. A simplified |

block diagram of a closed loop leveling system em-.‘f' '

ploying a PIN modulator is shown in Figure 8. The .

system consists of some sampling device which

samples the main line RF power level; a detecting
~device provides a voltage proportional to: the

sampled signal; some comparison devue which
compares the detected signal to what it should be

PIN Modulator attenuatlon and mamtam a con-
stant RF power level

| 'Levelmg Capablllty In a closed-loop leveling sys-'
‘tem mvolvmg a PIN Modulator levelmg capability -
_depends entlrely upon loop equlpment Hence,w

. N A
I el
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Fzgure 8 Szmplgﬁed Block Dzagram of a Clo.sed
© " Loop Levelmg System : s

‘majn line RF power levels and levelmg require-

‘ments. In the closed loop system shown in Figure 9

~ the flatness of leveling is determmed primarily by

,extra loop gain. In addltlon with output coupling

.'known, the main line’ output jpower can be read
- directly on the power meter allowing for coupling
variation. The leveler amplifier used has a 0 to -

—27 Vdc output. capability with output impedance

. POWER
METER
dp ann.

LEVELER
" AMPLIFIER. -
pHoI-Ba0dn

THERNISTOR
-MOUNT,

 20K0HM {
~GRESISTORS

'UNLEVELED
‘RF

DIRECTIOML
POWER ' . ) LER
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B quency rates ‘always produce ‘the be‘s’t\ leveling. s
© However, to determine whether or not any system

1s levelmg properly, an osc1lloscope and crystal

e detector should be used at ’the Ieveled RF output T

" For faster leveled swept frequency rates negatxve "
_output detector-and directional coupler combina- -

 tjons such asthe HP Model 786D and 787D Direc-

" tional Detectors can be used mstead of the power
 meter - and - ‘thermistor mount. combination de-
" scribed ‘above. Typlcally, for the drrectlonal detec-

- tor and leveler amplrfler combination, leveled

loop equxpment should be selected on the .basis of E

the’ eouplmg varlatlon of the directional coupler -
"’."used The power ‘meter is uséd: Liecause it provides

“of about 20 k2, hence the 20 kQ series resistor

' makes it a bias. current source prov1d1ng a maxi-

mum 1 35 mA dc current (referring to Figure 4, .
. this means that the maximum control range pos-
. sible using an “A” model 8730 is- between 12 and

20 dB depending upon the individual- 8730 used).

Typically, with the power meter and leveler ampli-

- fier combination, leveled power can be held con-,

- stant w1th +0.2 dB (plus coupler variation) for RF
swept frequency rates equal to or'longer than 30

- seconds/octave. In practice, slowest swept fre- |

LEVELED -
~RF .
POWER

~ power’ can be neld constant within +0.2:dB (plus

‘ fre\quency
‘Note: the- frequencv response of the directional

response of directional detector).
detector includes couplmg ‘'variation and . RF re-

sponse of the crystal. For the Mouel 486D (0.96.
to 2. 11 GHz) this is .tO :2'dB. . o

AMPLITUDE MODULATION

The PIN Mndulator can be used to amplrtude-'
- modulate the RF signal with almost any time-
| varying signal. Modulation ‘is aCcomphshed with a
dc bias current. to obtain a specific attenuation’
~level and then superlmposmg a time varying cur-

rent upon-the bias current. The spemflc attenua-
tion level wpon: Whlch the modulatmg signal> is -

.-..superlinposed must be equal to or greater than the

peak amplitude of the. modulatmg signal .or peak :

'chppmg will occur.. A control instrument designed

for usé “in modulatmg apphcatlons with the PIN
Modulators is the ‘HP Model 8403A Modulator

~which provides frequency compensation for ex-

tending ‘the PIN Modulator AM frequency response .
to 10 MHz. However a typical setup for modula-
ting apphcauons ‘without. the use of the HP Model

403A Modulator is illustrated in Flgure 10.

O @GZIGA

ﬁonumwu Ll o=300a | 08 PONER
SOURCE J BN SRR }f SUPPLY
UNMODULATED LA - .+, 'MODULATED
RE e RF
\ "-SIG’NALf"'»; (e o ‘ ' ,SlG_NAL oo .

a0

PIN- HODULATOR o

*ror PULSE MODULATION: @MODEL 248 i
FOR AMPLITUDE MODULATION: @Mnosl. 6518

Fzgure 1 0 Typtcal General Modulatzon Setup :

.*}l
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! Mo&ulat:on Dlstortlon When a PIN Modulator 1s

: attenuatlon and total attenuatxon range covered by E '
~the modulating signal. To minimize ‘RF, envelope g ol
dlstortlon the reference leVel ‘upon;, whlch the o
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used in’ an. AM system, some envelope dlstortxon _ o
-oceurs, Thls distortion is a. functlon of the peak “f;' 96,5+

modulatmg s1gnal l$ supenmpesed should always
be a mmlmum (i.e, reference level should be set at

-a point only ashghtly greater than the peak modula- ] s 2
tmg signal | ’amphtude) Inder these conditions, a. woof

50% smuabl(dal modulatmg signal (9.5 dB total,r., £/
swing) ‘will Yesult in less than'6.1% distortion. A" 9—‘
plot of measured AM dwtortmn for a typical PIN v S S
Modulator'is shown in Figure 11, Note: AM dis % o /
tortign was measured under the optimum condi-” 3 | |
tions; described ab()ve Smce dlstortlcm as de- S 1/ -
scnbed ‘here, ig:a fu.nctton of the nonlmear sensi- | e |/
t1v1ty relatnonshlp (shewn in Flgure 5), ‘hapmg o

‘circuits ‘,may be 1nqorﬁorated to limit oygrall dis- E %', DISTORI‘ION ,,l"* S ,‘,vg;,‘.,,“,!,j,, / Sl
~ tortion.’ Such a shapmg mrcult is shown/ m Flgure , [T - S "z/ A
12B Cf voL o .’\,; F:gure l I Typdcal AM/Dzstortzon N S B ot
LR I‘ ! ") : y / . G 1/ J’/ /
Amphtude Modulatlon I.umttatlon. In any AM sys- | /tlon is hrmted to a maxlmum of about 96. 5%, w1th“f‘". o ./ Lo
tem the modulatmg equlpment llm1t!> RF modula- - ;.- 80'dB attenuation the pex/'/,ent of rhodula M)n 1:5 f L
tmg capablhtles alifiost entlrely For example the - all p:ractlcal purposes 100‘5 [ b
powg\u‘ supply and’ modulatlon s1gnal source must.’ ' s
both “l&e capable. of supplymg suffxc)ent current: to
the low 1mpedant:e 87 30 'BIAS mput See Flgure 4;
~ for typical currentex \necessary for desired attemua~
tlon levels. In addxtmn the PIN Modulator ltse’f.
lunlts the totai percent of, modulatlon obtama le.
Wlth 35 dB attenuatlon AM percent of mod la-- (see label attache

!
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- CIRCUIT GROUND MUST: ae cdr).von N .
~ WITH PIN MODULATOR S PR N
5. RESISTANCE IN OHMS,. cAm: TAucE .
7 IN MICROFARADS uuLass R ,
Sn mnenwusr mmt.m; we arsoa-c-i
'I’he« cnrcuxt lllustrateu abo(re will typncallv meet P o R
tlw f@lio/wlng p\e}rfmm)anpe teatures, ; 2 :‘ V (a) ’I‘lm cu'cuit muht‘ be’ adjuqted with the PIN
e G el R "-Mcdulatma that it 'm\ to beused. wnth and: at thé’ ,
: (a) Thb dc‘ft d.nsfer chamctenstxc is wnthm 2% m g RF $lgnal t‘requency of interest. . '~ - .
80 Of hﬂ@ax’ at 1 5 GHZ( Slnce the P]N MOdUI&tor (h) 'I‘o ad]ust app]y dc vo]tage uo the lnput an(‘
L attenuatlon‘ {'bias currént charactemtlc vzmeq fadjust the appropr:ate pétentiometer in the input
i Wld“'—'ly'-“v o Ty RREIRIE . _ divider a5 indicated for the “initial Setup volt-
ol ’ D 1) §
(b) The bandw;dth 0f the circult ls lumted to » ges soe F lguro le) S |
: . NOTE ; , ;,‘“{ :
o Tc; properlv adjust the mput dwzder L
o " start'by. applymg ground to the mput
BRI | o andgomgposm.)e - ) :
(d) For properucnrvuxt operatlon at ns necessary ' N g
| » tg have an 8:voli signal on the base of the mput\ : (c) For fmal adjustment observe RF output sig- !
r .ttansnstor (8 volt yposmve réferenced to groand) nal and ad]ust clrcmt for optvmum operatnon =
A H,z,9w,amu«‘133\;‘ R B T o o :
Fzgure 12B Typzcal Shapmg C:rcuzt ':‘: B L .
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for a- maxnnum attenuatlon Once max1mum at-
tenuation ‘level is established, the RF power may

| ‘;i 'be pulsed. “on” by applymg .a constant +5 to 6
~'volts' to the BIAS input (voltage must ke réferv Ll

s T
N E A o
4

""" enced .to PIN Modulator ground). At the end of
desn'ed pulse width, the +5 to 6. volt de potentlal

-, must be switched. to.a —0.8 volt level W1th rated :
bias current to sthch the RF off o e

" To obtam pulsmg with rise and fall tlmes in the
order of 15 to 40 nanoseconds, the PIN Modulator
must be biased with the 'HP Model 8403A or from.
. specially shaped 1mpulse waveform ‘shown' in-
.. Figure 13. However, if rise and fall times in the
.order of 100 to 300 nanoseconds are satisfactory, a
Setup such as is shown in Figure 10 may be used.
Note: in any modulatmg system, modulatmg capa-
blhty depends upon the modulating waveform at
the BIAS input (:qmnector Hence, lead lengths
should be as short ‘as possible to av01d capacitive
cable effects B ‘

JSI'GNAL"’SEPAR‘ATION (GATING)
- Fi gure 14 ﬂlustrates use of the PIN Modulator as
“an- RF gating device for ellmmatmg spunous or

!

o “ghost”’sxgnals in antenna range recmvers IR

MULTIPLE FUNLTION

For- certam applmatmons 1t may be dpsuable to-
_level and ampl;tude,mo_dulate a given RF power -

. 1 'REFLECTING *
. PULSED 0 f OBJECT -
TRANSNTTER o | ' | ‘ Ax
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o ‘ . E »’y.", o,

Tl

+

Cvee

Y

. ' h:l
+3V—1—

x_._f.._._

TU N "OoFF"
ue o

.|

Figure 13. Dynamic Bias Switéhing Waveform

accompllshed by simply setting.up a closed loop

leveling system and adjusting the reference atten-

uation level to a point equal to the peak amplitude

~of the desu'ed modulatmg s1gnal For this type of

S
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MAINTENANCE

apphca

The PIN Modulator C NNOT be repalred in the
fleld If the PIN Modulator is found to be faulty, it
‘should be- retumed to the factory through your

local field office '(see inside back cover). ‘Remove .
 the four screws holding the PIN Modulator only.

Removal of screws holding: thie PIN diodes in place

- can: cause contammatnon of PIN ledeS high SWR,.

etc .

Blas lnput Check and Repalr

LI ny part of the bias input assembly. (Flgure 16)"

is damaged, it can be réplaced separately However,
it is good practlce to replace the entire assembly
. To ‘check bias input assembly, remove the PIN

 Modulator and measure its resistance with an

‘ochmieter: straight through the filter resistance
should be less than 5 ohms; resistance between
BNC center conductor and shell should be infinite.

Performance Check ST

Purpose. The procedure detalled in Table 2 checks
PIN. Modulator performance for incoming inspec-
tion periodic evaluation, and troubleshootmg The

*

i e_c\,ls ofthe leveler amphfler m the sys~ -

1

tests are performed w1thout access to the PIN Mod-
ulator interior; there is no need to remove PIN

'Modulator for performance checks. The specifica-
3 tlons of Table 1 are the performance standards.

Checklng Desslcant

" Inspect desiccant regularly (Flgure 15) and, 1f it 1s'
- pink or red in coior either ﬂ‘emove and dry it or re-

place it.

DESICCANT
. 9240~ 0007

ESCUTCHEON
' 0'873\|-2028

RETAINING SPRING
l460 02l3

RETAINING SCREW
~08731-216

Fzgun, 1 5 Desszcant Assem b

NOTE

‘Desiccant found on 8731A thrd 8735A,
“and 8731B thru 8735B wzth serzal prefzx
815—

Test Eqmpment Requnred The test equlpment re-

quued to make the performance tests are listed in
~ Table 3..Instruments and accessories other than the
ones listed may be used prcvided their perfor-

mance equals or exceeds the Crltlcal Spec1flcat10ns

CAPACITOR, FIXED™ SPRING® , %
08731-2027 ' COMPRESSION CONTACT RETAINING SPRING
| | | 08731-206 1460 - ozus
1460~ 1460- | |
; /0143 ouoz\
CAPAClTOR FIXED®
s | - 08731-205
coNNEcToR.e‘ch’*" SPRINGY ausmNc FILTER BODY® ESCUTCHEON
1250~ 08I ~ COMPRESSION INSULATOR 08731-204 (8731/32) 08731-2028
o 1460-0212 . 08731-400 08733-225(8733/34/35) ,

o

. (2 BUSHINGS)

¥*PART OF FILTER BIAS ASSEMBLY
08731-600 (8731 AND 8732)
08733-605 (8733, 8734,AND 8735)

Figure 16 3:’:15 input Assembly
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| vTabIe(é.‘Performance Check Pr"oc'edure '(1, "'of.‘ 3)

)

" Model 87304 & B Series

: 1._ LEAKAGE CURRENT When back blased typlcall&r less than 50 uA for “A” models ancl typlcally

‘less than 100 pA for “B” models (see Notc 4)

o PROCEDURE =
a. Apply +20 volts

*10% 1 ’4W resrstor

- b. Usmg adc voltmeter ‘measure voltage across

. vesistor. For fep” models less than 5V (less than

10V for “B” rnodels)

cc. If leakage current is excesswe the cause is

o elther a defective BIAS input fllter (see paragraph

entitled Bias Input Check and Repan') or mternal
| damage : | ‘

(referenced to PIN Modu

| lator ground) to the BiAS inpus through a 100 kQ - o .
| _ S o PIN Mod Serial No’

" TEST RESULTS (see Note 1)
- *'Date -

Ki

Measured de Voltage

Voltmeter used

| 2 | DYN AMIC RANGE (dB) For “A” models (ONLY) at 35 dB across frequency range -

PROCEDURE

a. With 5 Vdc apphed to BIAS 1nput attach
a 30 dB attenuator to PIN Moaulator RF output.

b Usmg a Power Meter adJust RF power source |

| for a near full scale reference.

“¢. Turn off Power Supply and reconnect to PIN
" Modulator as shown ‘on next page. Adjust Power

| Supply for rated current (stamped on label.

| attached to underside of PIN Modulator).

. d: Remove:30-dB attenuator and measure at-
’ tenuated RF power level: it should be at least 5
dB lower than ongmal reference ,settmg

PIN M,od'. Serial No. .___

. Attenuation

TEST RESULTS (see Note 1)
Date. '

Frequency.

Power Meter used _

Measure forward bias current

| 3. DYN AMIC RANGE (dB). For “B” models (()NLY) at least 80 dB.

B PROCEDURE

1 . a. Set Spectrum Analyzer INPUT ATTENUA- |
TOR to 80 dB and connect test equipment (NOT
INCLUDING THE DC POWER SUPPLY OR DC
AMMETER) as shown beneath step c.

{cm‘non

. ,.For testing the 8733B, 8734B, or 87358
 a TWT Amplifier must be used as part of
. the RF Source. Be careful not to apply
more than 1W of RF )uower Lo PIN
' Modulator -

b. Apply +5Vdc (referenced in PIN Modu-
lator ground) to BIAS mput SRR

~ PIN Mod Serial No.

| Frequency '

TEST RESULTS (se"' Note 1)

Date

Attenuation __

Atteunatol' used

Measured 'forw'ardr bias circuit
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c Set Spectrum Analyzer vertlcal dlSplay

| switch for 10 dB logarithmic display. Adjust RF'

Source and Spectrum Analyzer for a. convenlent
‘deflection reference on analyver dlsplay

©DC AMMETER

"  (deaoc 0c
Qszm | VOLTHETER)
— supvu B | ,
1 Gl
° o - e ' ' .
: \_/ . '. ' B;?SA .

SPECTRUM

'RF_SOURCE__  apapTeR*

, RF §.. lov, - :]

“PIN MODULATOR |

BNC-TO-‘BANANA POST ADAPTER @lOlIOA

d. Turn off dc Power Supply and connect
w1th dc Ammeter as shown . ‘

. (‘ L

; e T.u'n on dc Power Supply and adjnst for
rated current (stamped on undersrde of PIN -

‘ Modulator)

f Decrease Spectrum Ana.lyzer INPUT AT-

TTENUATOR and increase IF GAIN controls for | |

a total increase in sensitivity of 80 dB (i.e., de-
creasing the INPUT ATTENUATOR from 60 to
30 dB and i increasing the IF GAIN control from

- 20'to 70 dB is a total increase in sensitivity of

80 dB). Specification: input signal deflection

must be less than reference of step C.

[ CAUTION

If 1 watt of RF power is being applzed the
S’ ectrum Analyzer ATTENUATOR must
set to 60 dB in step c.

ANALYZER

]

|~

4. ;'SWR. When reverse-biased' less than

'1.5:1 — 8731A & 8732A

1.6:1 —8731B
1.6:1
87.32B (See Note 2)

200

1.8:1— 8733A & 8734A

2.0:1 — 8733B & 8734B
1.7:1— 8735A

 2.0:1—8735B




. .

* Table 2. -Perfomanc'e’Check Procedure (30f 3)

PROCEDURE

a. With +5 Vdc (referenced to PIN Modu-.

lator ground) apphed to BIAS input measure
SWR at each end of the specified PIN Modula-
tor frequency range and optlonally at any other
pomts of interest. - ‘ :

 PIN qu Serial No.

- TEST RESULTS (see Note: 1)

: Date

- | SW‘R at a frequency of
b. If SWR is excessive, remove PIN Modulator {
" from setup and clean RF connectors of any dirt - -
- or other foreign matter. Repeat SWR measure-
ments. . g 11‘ .
5 SWR When forward bxased less than -
1.8:1 — 8731A & 8732A 2.0:1 — 8735A

2.0:1 — 8731B & 8732B

2.2:1 — 87338 & 87348
2.2:1— 87358

\ 2, 0: 1— 8733A & 8734A

_PRO(‘EDURE : | |
a. With a dc voltage of about —0.7 volts and

| ‘rated current (stamped on label — underside)’ ap-

‘plied to BIAS input, measure SWR at ends of -
- specified frequency range |

b. If SWR is excesswe, clean RF 1nput and out- ‘

put connectors.and recheck.

TEST RESULTS (see Note 1)

rill)ate
PIN Mod Serial No.
SWR at a freqnency of

.‘Mea.,ured forward bias current

6. MINIMUM INSERTION LOSS (dB). When reverse- -biased, less than:

B 1.5dB — 8731A
. 3.0dB—8733B |
' 4.0 dB + 8734A &'8735A

2.0 dB — 87318, 8732A, 8733A -
3.5dB & 4.0dB— 8732B (See Note 3)
5.0.dB — 8734B & 8735B

PROLEDURE \ |

-a. With +5 volts d¢ apphed to BIAS 1nput
.measure insertion loss at high end of frequency
band and all othermomts of lnterest o

PIN Mod Serial No. _

| Insertion Loss

TEST RESULTS (see Note 1)
Date_

atlavfrequency of

' NOTES

1. The test results colunm provxdeu opposnte each tLSt ,
. uroc,tdure is not provided to allow a complete test

| record but rather to allow- test result compansons

'for a speclt‘ic PIN Modulator measured under the |

same conditlons at dltt’erent time mtervals

.‘ 2, When reverse-bnased, the SWR of the 8732B should
be less than 1.6:1 for RF frequencies between 1.8 and.
4,0 GHz and less than 2. 0:1 between 4.0 and 4,5 GHz

3. Mmlmum msertnon loss for the 87 32B i is less than o
~ 3.5dB for RF frequencies between 1.8 and 4. 0 GHz'
and less. than40dB betWeen 4.0and 4.5 GHz. |

4. The ieakage current, although not an actual specnfl'
cation, is the orly methud of checking diodes for '
leakage and general condition.. '

- 5. To check rise and fall times a Sampling Osclllosope

. such as the HP Model 1811A/1430C should be used.

6. ‘Typical Forward Bias Input Resistance may be calcu

lated by applying 3 or 4 milliammeters of dc current
at a negative potential, measuring the negatwe poten-
tial. For “A” model PIN Modulators, it is approximately
300 ohms 100 ohms; for “B” model PIN Modulators,
itis approxlmately 100 ohms = 50 ohms -

. .
0
{
'
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Atten: 30 dB’

- \ ' Table 3. Recommended Test Equipment E/ .
B IR ' o B commender
1 = Instrument Type \\ ~ Critical Specifications 1 .. Check Re Monl;’el
| | \ ~ Equipment for All Models |
DC Power Supply | Outputs: £0.2 to'20 Vde | Al HP6216A
. o . 305t010mA ' .
Impedance: 10082 k
DC Voltmeter Voltage Range: £3 to 20 Vde All ~ HPd10C
1  and ~ " Current Range: 0.5 to 10 mA ' SRR
.| DC Ammeter Accuracy: 13% \
~ SWR Meter Frequency: of PIN Modulator, modulated Minimum Insertion 'HPV}415E (Meter)
~and at 1000 Hz +2% rate ' Loss " and
Crystal Detector Calibration: Square Law - HP 423A (Det.)
R Frequency Response: +0.5 dB ‘ | :
Accuracy: 1%
Resistor 100 kQ 1/4W 10% Leakage Cutrent -
RF Source Frequency: of PIN Modulator .- All {except leakage 8614A (8731)
| " Residual FM: <50 kHz current): ~ 8616A (8732)
Power Out: 3 mW 8690B
A - 8695B Opt.100(8733)
8694B Opt. 100 (8734)
8694B (8735)
- Equipment for “A” Models Only ,
1 RF Attehuator_ | Ffequency: of PIN Modulator Dynamic Rhngé “HP 8491A Opt'.0'30

~ HP X382A (8735A)

(all coaxial models)

Accuracy: *2 dB
Power N{I_ete'r Power: up to 10 mW " Dynamic Range HP 432A (Meter)
Frequency: of PIN Modulator _ HP 478A (Mount
Instrument Accuracy: +3% | | 8731A thru 8734A)
Calibration: mW anddB ~ \ 'HP X486A* (Mount |
S o 8734A/8735A)
!Equ'ipment for “B” Models Only
| Power Meter Frequency: of PIN Modulator Dynamic Range~ HP 435A Power Meter
Power: up to 2W o | | . and
Accuracy: 6% HP8481H Power Sensor |
Spectrum Analyzer g Fréquenéy(: of PIN Modulator | Dynani'ic Range HP 8565A
Calibration: logarithmic in dB/em T | |
~ Sensitivity: —90 dBm (—65 dBm for
8733B/34B/35B)
Microwave Amplil‘ier ‘. Frequency Range: of ‘87‘33'B-/ 34B or 35B , Dyn‘amic.-Rangely . HP 491C (87 333) .
S : * Power Qut: 1W from 1 mwW input - HP 493A (8733B) -
- o o ‘ HP 495A (8734B
" and 8735B)
*Note: , Fbpr use w'ith 8734A, an X281A Coaxial to waveguide and a male-to-male type N adapter must be used. | v
1
!
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"‘APPJENDIXI‘ L

 BACKDATING
MANUAL CHANGES

MODEL SERIES 8730A & B
PIN MODULATORS

| Méke all baékdating corrections in this manualaccording to changes below.

Senal Prefu or Number — Make Manual Changes —— — Serial Prefix or Number .’...__._. Make Manual Changes —

8731-5B: 815- | A,B

'87»32A: 816 | B

; -,j,’
" CHANGE

o Paragraph 41 and 42: ’
"~ Add desiccant, stock no. 9240 0007 Escutcheon, stock no. 08731 203 Dns1ccant retammg

screw, 08731-216. , - . |

Cnange blas mput escutcheon stock no. 087 31- 2028 to 08731-203.

| CHANGE B

Table 1, SWR Spec1flcat10ns |
Change SWR specification from “1. 8 from 1.8 to 4.0 GHz 2.0, from 4.0 to 4 5 GHz” to
“1.8, from 1.8 to 4.5 GHz”. - , | .




