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ADDENDUM

MODEL 93A

Table 4.2 should be replaced with t ie fol lowing:

TABLE 4.2 MTDBAND ACCURASY CIIECK

SIGNAL
I,EVEIJ

MODEL 93A
II$DICATION

R.ECORDER
oIJltPtlf

1.00O mV
3.000 mV

I0.00 mV
30.00 mV

L00.0 mV
300.0 mV

1.000 v
3.000 v

I0.00 v
30.00 v

100.0 v
L00.o v

1.000 v
0.900 v
0.800 v
0.700 v
0.600 v
0.500 v
Or;400'V
0.300 v
0.300 v
0.200 v
0.100 v

lmV
3mV

I0 mV
30 mV

100 mV
300 mV

1v
3V

10v
30v

IO0 v
300 v

Lv
1V
1V
tv
1v
1v
1v
1v

3OO mV
300 mV
300 mV

0.991
2.97 3
g. 91

29.73
99.I

297.3
o.991
2.97 3
9.91

29.73 -
99.1

297.3
o. ggl
o.  ggl
0.791
0.691
0.591
0.491 -
0.3928- l
o.2946-
o.297 3-
0.1973-
o.0gg2-

1.009 mV
3.027 mJ/

L0.09 mV
30.27 mV

l-00.9 '  )mV
3O2 -7 

- mV
I.009 v
3.027 V

I0.09 v
30.27 V

100.9 v
302.7 V

.1.009 v
0.909 v
o.809 v
0.709 V
0.609 v
"0.509 v
o.4072V
o.\3054\r
o.3027V
o.2027V
0.1018v

9.95
9.42
9. 95

i9.42
9.95
9.42
9.95
9.42
9.95
'9.42

9. 95
3.10
9.95
8.95
7.96
6.95

.5.97
4.97
3.97
2.96
9.42
6.26
3.10

10.05
9.55

10.05
9.55

r0.05
9.55

l-0.05
9.55

I0.05
9.55

10.05
3.22

10.05'
9.05
8.04
7.O4
6.03
5.03
4.03
3.04
9.55
6. 39
3.22

V
V
V
v
v
v
v
v
v
v
V
v
\r \
v
v
v
v
v
V
v
V
v
v
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I . I  INTRODUCTION

The Model 93A furnishes true rms vol toge mectsure-

ments of sine, complex, pulse ond rondom woveforms

over o voltoge ronge oF 300 pV to 300 V, ond o frequency

ronge of  l0 Hz to 20MHz. l t  is  designed for eoqy inte-

grotion into exfernol test sysiems; on onolog output is

furnished, supply ing up to l0 vol ts dc for  fu l l -scole

reoding on eoch ronge with o l ineoriiy of tO.3olo of fs

ond o source resistonce of 3 5 Q, ond commond inputs

ore provided for remote control of oll essentiql functions.

Bondwidth ond response time of the instrument ore

both selecioble, by ponel suitches ond remotely, io suit

the meosurement requirements. The input impedonce of

the 93A os suppl ied is 2 MO in porol le l  wi th 25 pF or

less;  o high- impedonce probe (Model 93- lA) is ovqi loble

os on optionol occessory. This probe hos on input imped-

once of  l0 MO in porol le l  wi th l l .5 pFor less.  The sig-
nol- input BNC connector,  normol ly mounted on the front

ponel, moy be mounted on the reor ponel os on option
(Model 934-08) io fit o poriiculor insrollqrion.

The Model 93A is of complerely solid-store design,
including the chopper;  th is contr ibuies to the rel iobi l i ty ,

stobi l i ty ,  l ight  weight ond compoct s ize of  the instru-

ment. The chopper operofes ot 94 Hz, reducing the

susceptibil i ty to l ine-Frequency-relqted fields ond en-
honcing the low-noise quol i ty of  th is design.

The mechonicol design of the 93A is simple ond

rugged, with eosy qccess provided to oll components.

The extensive use of plug-in printed circuit boord con-
struction mokes mqintenonce ond odjustment relotively

simple procedures. The sturdy boil provided serves os o

comfortoble corrying hondle for the instrument, ond os

on odjustoble mountingfoot to ti l t the cqsefor eosyview-

ing when i t  is  ot  bench level  .

Pockoged in o compoct hqlf-rock cose, the 93A moy
be nock-mounted, s ingly or in poirs,  wi th on opt ionol

rock-mount ing k i t  Model 92-1A or 92-18.

93A
d-573

Lowest colibroted voltoge = 300 pV
Lowesf meosuroble voltole = l0O'pV
Lowesf detectoble voltoje = 70 pi

CHAPTER I

Equipment Description

oEtro
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|  .2 SPECIFTCATIONS

| .2.1 Ronge

Voltoge fs
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,:i 1 .2.2 Bqndwidths

I0 Hz to 20 MHz

l0 Hz to 100 kHz

(3 dB points,  3 Hz ond 30 MHz, or I  MHz)

2.3 Accurocy (ot reference conditions)
Use o/o fs or o/o Ind., whichever is more occurute.
dB specif icot ions opply to dB scole only.

l .

ZO 5OHz O. l  |  5 lO 20 MHz
300 v
roo
30
to
a

- l

i

3OO mV
oo

30
to
3
I

l -
2-

4-
5-
6-
7-
8-
9-
l0-
1l-
t2-

300 v
100 v
30v
l0v
3V
IV
300 mV

100 mV

30 mV
l0 mV

3mV

lmV

I% OF FULL SCALE
oR 2"t"  oF tNotcATtoN

0R o.2 dB
x2% oF FS OF

4./ .  OF lND.

oR o.4 d8

*c

rJ6

ec'€

a=

t r

lO 2O 5OHz lo 2OMHz



.2.4 Stdbi l i ty

Reference conditions:

Line vol ioge: l l5/  -  l20V

Line frequency: 50 Hz - 400 Hz

Worm-up period: I hour

Temperolure 2l "C to 25"C

Worm-up Time: Useoble ofter 2 minutes:

0.3olo drift ofter I hour.

Effect of *l0o/o l ine voltoge chonge:

< 0.?/" of indicotion

.2.5 Meter

Mirror-bocked, knife-edge pointer, l ineor

onolog meter; voltoge scoles, 0 - l0 ond 0 - 3;

dBm scole -10 to +3 (ref .  I  mW into 600 O).

.2.6 @ O"IP'J

Ampli tude: +l0V fs on " l"  ronges;
+9.5V fs on "3" rctnges (+lOV for 3 '16)

Funct ion: l ineor with input vol toge over o l0 dB

ronge from fs

Source Resistonce: Approx. 5 ohms. I mA mox.

looding for specified occurocy

AccurocY:

Frequency (Hz)

Range 10 20 50100k lM 5M loM 20M

300 v
100 v
30v
10v
3V
1V

300 mV
100 mV
30 mV
10 mV
3mV
1mV

=5ol" ls

UI
,RATED

:5olo fs

1 .2.7 Remote Control

(At 44-pin edge connector on reor ponel)

Monuql disoble:  I  l ine

Ronge enoble:  l2 l ines

Above commonded wi th logic low (0 to 0.7 V)

referred to ground.

1.2.8 lnput

Connector:

Response time:

Bqnd\ ridth:

lmpedonce:

Equivolent noise:

Swi nging:

Type:

Crest foctor:

Woveform:

BNC type, signol low ot

cose ground.

2 MO, 525 pF.(See p.3)

a 35 pV.

(60 Hz, 120H2, 180 Hz)

!  +0.5/o fs;1 +l  .V/ooI

l /3 scole.

rms, colibroted in rms.

6 ot ful l  scole;

l8 ot  l /3 scole.

Sine, complex, pulse or

rqndom.

I  l ine

I  l ine

| .2.9 Response

1.2.10 Response Time

Response Time *Up Scole *Down Scole

Fost> 200 Hz |  1.5 Sec. |  2.5 Sec.

Slow(200Hzl 4Sec. |  6Sec.

*Approximote t ime to qrr ive wirhin t l%

of f inol  indicot ion"

I  .2.1I  Over lood Recovery

Overloqd
Response Time ot fs Time*

Fost F 200 Hz) | 20 dB | 5 sec.

"  I  40dB |  7sec.
, ,  |  60dB |  9sec.

"  I  80dB I  9sec.

'  I  l00dB |  9sec.

Slow ( 200 Hz) I 20 dB | 5 sec.

"  |  4OdB I  8sec.

"  |  50dB I  lOsec.

"  I  80dB I  l0sec.

l00dB I  l0sec.

*To within *1o/o of  f inol  indicot ion

93A
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1.2.12 Tsnperoture lnf luence

Temperoture Ronge Influence

Reference 2l oC to 25oC

Normol lSoC to 30oC

Severe OoC to 50oC

0
0 . 0T/o/ "C of I ndi corion
0,04%/"C of Indicotion

1.2.13 Mqximum hp!.r t

AC: 350 Vot oll frequencies for ft ronges 100 mVond

higher; for oll other ronges, 350 V up to I kHz

reduced to 30 V ot 20 MHz.

500 V oll ronges.

1,2,14 Power Requiremenls

I l5 or 230 volts *, l f /o, 50 to 400 Hz.

I  .2.15 Opfions ond Accessories

Model 93-1,A,

Model 92-1A

Model 92-l B
i Model 934-08

Model 934-09

Model 934-10

lnput copocitonce is45 pF wifh ihe
reor signol- input opt ion' instrumenl.

1.2.16 Mqchqnicql  Spcci f icqt ions

Dimensions

High-impedonce probe oc-
cessory. Input impedonce
is l0 MO, I  t t .S pF; or-
tenuotion l0X.

Rock-mounting kit, single
Rock-mounting kit, duol

Reor signol-input option

50O dBm disploy
(-50 to +60 dBm)

75Q dBm disploy
(-50 to +60 dBm)

5.2" high (without rubber feet), 8.3', wide,
12.5" deep (132 x 2l l  x 318 mm)

Weight

9.8 pounds nei (4.4 kg)

I
, I

' l
, , ' i

t

- ' t

I
I. l

. l

. I
to 93A
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ITEM FUNCTION

Two-position rocker switch.

This l2-position rofory srrritch selects ihe desired

ronge. Full-scole ronges from I mV to 300 V, ond

dBm ronges qre ovoi lqble.

This odjusts the response time of the instrument to

suit the frequency of the signol being meosured.

For frequencies below 200 Hz the s,,ritch must be

in fhe SLOW posii ion; for frequencies higher thon

200 Hz, the switch cqn be in either position.

POWER ON Switch

FULL Scole Switch

RESPONSE TIME Switch

BANDWIDTH Switch This restricfs the insfrument's bondwidth to the ronge
l0 Hz to 20MHz in one posit ion, ond to l0 Hz tro
1.00 kHz in the other position. Unless the high fre-
quency ronge is required, it is odviseoble to leqve
this in ihe 100 kHz posit ion.

INPUT connector A BNc conneclor to occept the probe cqble connec-

for or s ignol  input.

(The following items ore on the reor ponel)

RECORDER Terminols The dc onolog voltoge wtput is qvoilqble qt fhese

terminols for connection to exiernol sysiems. (Also

qvoilqble ot the reor edge-connector.)

Line Voltcge Switch This slide switchchonges the poner tronsformer pri-
mory from l15 to 230 volx. The volfoge selected
oppeqrs in the center of the swifch sl ide.

Fuse Holder Contqins the l ine fuse for the instrument; either qn

0. l0Aor qn 0.20A fuse, depending on the l ine

voltoge, is used. The proper fuse vqlue is indi-

coted bythe position of the l ine volioge switch.

Edge Connector Al I externol control l ines ond outputs ore ovqiloble

ot ihis !,!-pin connector. Moting connector recom-

mended is on Amphenol 225-22221-101.

TABLE 2.I

OPERATING CONTROLS AND INDICATORS

t ' "  , .
| '.
I r ' :

n:,-.e

ai
1:  ' -

93A
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|  .2,12 Temperqture lnf luence

Temperoture Ronge lnfluence

Reference 2l oC to 25oC

Normol l SoC to 30oC

Severe OoC to 50oC

0
0 . 03o/o / "C of I ndicotion
0.A4%/"C of Indicotion

1.2.13 Mqximum Input

AC: 350 V'ot qll frequencies for fs ronges 100 mV ond

higher; for oll other ronges, 350 V up to I kHz

reduced to 30 V qt 20 MHz.

DC: 500 V oll ronges.

1.2.14 Power REuiremenfs

I l5 or 230 volts *.1@/o,50 ro 400 Hz.

1 .2.15 Opi ions ond Accessories

Model 93-lA

Model 92- lA

Model 92-l B
+ Model 934-08

Model 93A-09

Model 934-10

Input copocitonce is 45 pF wifh the
reor signol- input opt ion' instrumenl.

1.2.16 Mechonicol  Spccif icqt ions

Dimensions

High-impedonce probe oc-
cessory. lnput impedonce
is l0 MQ, I  t t .S pF; or-
tenuqiion l0X.

Rock-mounting ki t ,  s ingle

Rock-mounting kit, duol

Reor signol-input option

50Q dBm disploy
(-50 to +60 dBm)

75O dBm disploy
(-50 to +60 dBm)

5.2" high (wiihoui rubber feei), 8.3" wide,
12.5" deep (132 x 2l l  x 318 mm)

Weight

9.8 pounds net (4.4 kg)

i . . .  i
' :  . : . . . . ,1
.= . t

- l

I
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ITEAA

POWER ON Switch

FUNCTION

Two-position rocker switch.

FULL Scole Switch This l2-position rotory srvifch selects fhe desired
rctnge. full-scole rqnges from I mV to 300 V, ond
dBm ronges ore qvoilqble.

RESPONSE TIME Switch

BANDWIDTH Switch

This odjusts the response time of the instrument to

suit the freguency of the signol being meosured.

For frequencies below 200 Hz the sr,riich must be

in fhe SLOW position; for frequencies higher thon

200 Hz, the switch con be in eiiher position.

This restricts the insirument's bqndwidth to the ronge

l0 Hz to 20MHz in one posi t ion,  qnd fo l0 Hz tro

1.00 kHz in the other position. Unless the high fre-

quency ronge is required, it is odviseoble to leove

this in the 100 kHz posi t ion.

INPUT Connector A BNcconnectorto occept theprobe cobleconnec-

tor or s ignol  input.

(The following ifems ore on the reqr ponel)

RECORDER Terminqls The dc onolog voltoge output is qvoilqble ot these

terminols for conneciion to exiernol systems. (Also

ovoilqble qt the reor edge-connector.)

Line Voltoge Switch This slide switchchonges ihe porver tronsformer pri-

mory from l15 to 230 volts. The voltoge selected
qppeors in the center of the s\,vifch sl ide.

Fuse Holder Contqins the l ine fuse for the instrument; either on

0. l0Aor on 0.20A fuse, depending on the l ine

voltoge, is used. The proper fuse volue is indi-

coted bythe position of the l ine voltoge switch.

Edge Connector All externol control l ines ond outputs ore ovqilqble

ot this !, '{-pin connector. Moting connecfor recom-

mended is on Ampheircl 225-22221-l0l .

TABLE 2.I

OPERATING CONTROLS AND INDICATORS

r""'. :..
t ' .

l " , :  '
i ,1

: , ' :
- Ia

,.: ia:.

. . ,J
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CHAPTER II

Operotion

?.1 INSTALLATION

The Model 93A hqs been inspected ond tested ot the

foctory for compl ioncewith specificotions before pocking,

ond is shipped reody for operotion. lf there is ony indico-

tion of shippingdomoge to the insirument, notify lhe cor-

rier ond the foctory immedioiely.

2.2 EQUIPMENTOPERATION

2.2.1 See thot the vol toge selector sr i tch on the

reor ponel is set to the correct volue for theline volt-

oge ovoiloble, ond thot the proper fuse is in the fuse

holder. Plug the power coble into o receptocle, iurn

the MODE switch io MANUAL, ond ol low the insrru-

ment to wqrm up for q few minutes.

2.2.2 Attqch the input coble ho ihe INPUT con-

nector. Becouse of possible unwonted pickup from

strong externol f ields, it is usuol ly best to use cooxiol

or shielded cqble for  th is,  ierminoied, of  course, in o

BNC connector. When meosurements ore going to be

mode pr imori lyof  low frequencies,  ond i t  is  desired to

use wire leods rother thqn cooxiol coble, o BNC-to-

binding post odopter moy be used here. These ore

ovoiloble from severol sources; o represenlotive type

would be the Pomono Electronics No. 1296.

2.2.3 Set the RESPONSE TIME switch ro rhe oosi-

tion oppropriote for the frequency being meosured.

(FAST for frequencies higher thqn 200 Hz, SLOW for

those lower.) The effect of the SLOW response is to

reduce the influence ofnoise, hum, ond other extrone-

ous foctors. When meosuring high-frequency signols

with these unwonted componenis, it is helpful to use the

SLOW position olso, unless o fost response is wonfed.

2.2.4 Set the BANDWIDTH switch to the desired

posi t ion -  0.1 MHz or 20 MHz. l t  should be nored

thof, olthough o low-frequency signolcon be meosured

wifh the switch in the 20 MHz posi t ion,  using the 0.1

MHz posi t ion wi l l  help to f i l ter  out  unwonted high-

frequency components fhot moy degrode the meosure-

ment"
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2"2.5 Set the FULL SCALE ronge switch to the ex-

pecfed ronge ond opply the signol voltoge to the input.

2.3 OPERATING NOTES

2.3.1 AC Signql  wi th DC Component

The Model 93A responds only to the oc compo-

nenf of o wqveForm. lf i t is necessory to include the

dc component preseni in the signol, this dc should be

meosured seporotely with o dc voltmeter. After meo-

suring the oc component with ihe 93A, the irue rms

volue moy be computed from:

Erms=(Edc2+U.2)1/2

The dc component is blocked by on input copocitor

with o mqximum roting of 500 volts. lf o dc compo-

neni of higher volue is presenf, on externol blocking

copoci tor  wi th o sui toble rot ing must be connected ex-

ternol ly in ser ies wi th the high input terminol ,  wi fh o

20 MQ resistor connected from the high terminol to

ground. This copoci tor  must be ot  leost  0.1 pF i f  i t  is

desired io meqsure to the lowest specified frequency

(10 Hz).

2.3.2 Effect  of  Crest  Focfor

The 93A hqs o crest foctor (rotio of peok to rms

ompl i tude) copobi l i ty  of  6 ot  fu l l  scole,  increosing

proport ionol ly to l8 ot  l /3 scole.  This moy be ex-

pressed os:

"F= 
6

K
where K = froction of Fs indicotion

2.3.3 Meosurement of  Complex Woveforms

The 93,A meosures the true rms volue of complex

woveforms independently of rhe phose relotionship of

the hormonics, provided thot they l ie within fhe in-

sirumentrs frequency rctnge. Hormonics foll ing outside

this ronge con cquse on error, which is o function of

the relotive energyof thes.e hormonics ond of the relo-
tive response of the instrument ot these freguencies.
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Although the cqlibroted ronge of the 93A is from

l0 Hz to 20 MHz, response octuolly extends beyond

these limits. To compute the rms volue of o voltoge

when the rms mognitudes of its components ore known

(which would include fhese out-bond hormonics) ihe

fol lowing equotion moy be used:

Erms=(et2*tr2+er2 tr 2\1/2
.  Ln, l

most effective in eliminoting power qndothe,

low-frequency ground current loops.

b. Using cooxiol signol leods, ond keeping fhem
os short os possible.

c. Moking qll known ground impedonces os low
os possible.

Another couse of error, which is opporent ot high
frequencies with long lengths of cooxiql coble for sig-
nql connection, is o reloiively high stonding-wqve

rofio on the coble. This is best hondled by using o
motched system to operote the coble os o flqf l ine.

A third possible source of error is the presence of
strong mognetic or elecfrostofic f ields, eiiher oround

the feods or neor the instrument. Shielding ond/or
spocing is usuolly effective in reducing this type of
error.

2.3.6 High- lmpedonce Probe,Accessory

The Model 93-l A High-lmpedonce probe increqses

the inpui  impedonce to l0 MO, 111.5 pF, ond intro-

duces o l0X otfenuotion foctor. When used with the
instrument with which it wqs col ibroted, fhe probe

introduces on odditionol uncertointy of t lo/o fo speci-
fied occurocy. lt is importont thot the frequency/
voltoge limits below ore observed:

FrEuency Peok Volfoge (dc +oc)

l0 Hz -  6 MHz 500

5 MHz - 7 MHz 400

7 MHz -  l0 MHz 300

l0 MHz -  20 MHz 150

93A
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where E-, = rms omplitude of complexwqveform

E Et = rms omplitude of the fundomentol;

En = rms omplitude of nth hormonic.

2.3.4 Meqsuremenr of RMS Current

The voltoge drop coused by current f lowing through

o resistor cqn be meqsured with the Model 93A, ond

the rms vqlue of the current computed. Precision

low-inducfqnce resistors must be used in this opplico-

tion; disk or coqxiol types ore recommended. The

crest foctor is the some os fhqt for voltoge meosure-

ments.

2.3.5 Possible Sources of  Error

A common couse of error in low-level meosure-

ments is ground currents - currents of signol, power

or other freguency flowing in o common leqd imped-
once. This current f low resulis in o voltoge, in oddi-

fion fo ihe desired voltoge, oppeoring ot fhe input

terminol. Some of the methods For reducingor elimin-
oting the effects of ground currents ore:

o. A low-copocifonce, high-resistonce isolotion

tronsformer in the power-l ine leods. This is



CHAPTER III

Circuit Description

3.I  GENERAL

The bqsic circuitry of the Model 93,A is shown in

the Block Diogrom (below). The mojor elements ore the

ottenuotor, the wide-bond omplif ier, meon-quore de-

tector, chopper, l ineor detector, squore-root omplif ier,

ond indicotor c i rcui ls.

3.1.1 The oc input s ignol  is  possed through the

blocking copocitor to the input qttenuotor ond then t 'o

the wide-bond omplif ier. A diode protective circuit

ocross the omplif ier input l imits the input voltoge to o

sofe volue; the instrument is protected up to ot leost

350 volts rms to I kHz on the three lowest ronges.

The omplif ier provides o goin of 5 ocross the bond of

l0 Hz to more thon 20 MHz; its output oPPeors ocross

the output ottenuotor. The input qttenuotor hos 0, 40,

qnd 80 dB steps, the output oftenuotor hos 0, I 0, 20

ond 30 dB sieps. The two sections, confrolled by the

ronge switching circuits, ore connected in vorious

combinotions toyield q totol ottenuotion ronge of 0 to

I  l0 dB in l0 dB steps.

Both ottenuqtor sections ore of the resistonce-

copocitonce iype, using high-stobil ity components.

At low frequencies the ottenuotion rotio is determined

by the resistors; ot the higherfrequencies, bythe cop-

ocitors. The crossover from resisfive to cqpocitive

ottenuotion occurs ot obout 25 kHz.

3.1 .2 The signol  vol toge from the wide-bond om-

plif ier ond output ottenuoior enters the meon-quore

delector. This detecior converts the input oc signol

to q bolonced dc signol whose omplitude corresponds

to ihe meon volue of the quore of the input voltoge.

The RESPONSE TIME switch on the instrument ponel

controls fhe time constonts of this detecior circui t io

provide fost or slow response lime qs needed.
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3.1.3 From the meon-squqre detector the bqlonced

dc signol goes to the chopper; this solid-stote modu-

lotor converts the dc io o 94Hz quore wove oc signol

which then goes to the following omplif ier. The fre-

guencyoF 94Hz is used to reduce the effects of power-

supply primory l ine frequencies, ond to eliminote ony

dependence upon the l ine frequency for operotion.

This enqbles the instrument to operote on ony of the

stqndord power-l ine frequencies between 50 ond 400

Hz.

3.1.4 The moduloted signol from the chopper goes

to the 94Hz ompl i f ier ,  wi th q vol toge goin of  ld.

Broodlytuned io the chopper frequency, this omplif ier

reduces much of the wide-bond noise which moy be

present.

3.1.5 The oc s ignol f rom the 94Hz ompl i f ier  is  rec-

tif ied in the l ineor detector ond posses, vio the buffer

omplif ier, to the squore-root omplif ier. This is o non-

lineor shoping omplif ierwhose ouiputis proportionol to

the quore root of the input voltoge (Eo = gEl/21.

The dc output of this omplif ier oppeors oi the RECORDER

terminois on the reor ponel, ond goes os well to the

ponel meter ond edge connecior.

Figure 3.1
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CHAPTER IV

Mo intenonce

4.1 INTRODUCTION

The Model 93A is designed conservotively, ond in

normol usoge should deliver good performonce for long

periodsof t ime. However, os with ony instrument of com-

poroble occurocy ond performonce, it is odvisoble to check

iis colibrqtion ot regulor intervols to ensure thot rhe speci-

fied qccurqcy is mointoined. This section contoins the

necessory informotion to moke performonce checks, od-
justments when needed, ond to perform trouble-shooting

ond servicing. Complete schemqtic drowings ore to be

found ot the bock of this monuol, ond should be referred

io when servicing is performed.

4.2 TEST EQU]PMENT REQUIRED

The test equipmentneeded to check ond mointoin

the insirument is l is ted in Tqble4. l .  Comporoble equip-
mentwiih equol or better specificotions moy be substituted

for ony of the items listed.

4.3 PERFORMANCE CHECKS

Before storting the performonce check procedures,

ollow the Model 93A ond the test equipment required to
wctrm up for ot leost one hour. lf the 93A hos been in-
operotivefor o long period, or hqs been stored under om-
bi ent condi ti ons substontio I I y di fferent from 2SoC crnd Sf/o
RH, ol lor  o longer worm up per iod.

NOTE: ln oll of the procedures in this section,
precoutions should be token to minimize ground currents,
stroy fields, etc.

4.3.1 Midbqnd Accurqcy

Connect the equipment qs shown in Figure 4.1 ,
using cooxiol cqble for the input signol leod to the
Model 93A. Set the signol source to the levels speci-
f ied in Toble4.2,  ond rhe Ronge swirch of  the 93Ato

correspond. Work through the toble, noting or re-
cording ony deviotion of either the indicotor reodings
or the Recorderdc outputvoltoge from the volues given
in the toble.

4.3.2 dBmAccurqcyCheck (93A, 934-09, 934-10)

Connect the equipment os shown in Figure 4. | .
Set the s ignolsource to the levels nofed in Toble4.3;
the dBm indicorions of the 93A should fqll wirhin the
l imih shown in the toble.

4.3.3 High Frequency Response

NOTE: Before checking the high frequency re-
sponse of theModel 93A, the midbqnd occurocyshould
be ver i f ied os ouf l ined in Sect ion 4.3.1.

g. Connect the equipmenf os shown in Figure
4,24. The dc blocking copocitor should be o
highquoliry low leokoge type, of l0 pFor greoter.

h. Toble 4.4 gives the vqlue of rodiol resistor
vs. signol level ond thermocouple current for the
micropotentiometer used os the input signol level
monitor. The micropotenfiometer should be con-
necfed os closely os possible to the input of the
Model 93A, ond cooxiql cobles ond connecfors
should be used for oll oc signol leods.

g. To oheck the I mV rqnge, set fhe signol
sourcefrequency to I kHzond odvonce theompli-
tude control  unt i l  qn indicqt ion of  1.000 mV is
obtqined on the 93A. ,Al low the micropotenti-

ometerto stqbil ize ondnote the indicotion on lhe
differentiol voltmeier. Successively set the fre-
quency to l0 kHz, 100 kHz, I  MHz, 2 MHz,
3 MHz, 5 MHz, 7 MHz, l0 MHz, ond 20 MHz,
odjusting the signol omplitude eoch time to give
the some indicotion on the differentiql dc volt-
meter qs qt I kHz. ,At eoch frequency, note the
indicotion of the Model 93A. These indicotions
should be in qccordonce with the l imits specified
in Tqble 4.5.

g. Follow the sqme procedure for the l0 mV
through 100 mV ronges, using the oppropriote
micropotentiometer (Toble 4.4).

"i
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TABLE 4. I  TEST EO.UIPMEN T

Res. Time: Fosf
BW: 20 MHz
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Signol  Source Oulput
Level  Mon.

Volts dc
Ronge: l0 V

Mode
I kHz rms
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INSTRUMENT CHARACTERISTICS MODEL

AC
Voltoge

Stondord

100 pV ro 300 V
I kHz

0.17o Accurocy

Bol lqnt ine Lobs
Model 42lA

DC
Digirol

Vol fmeter

I  Vfsto15V
4 1/2 Disits

0.05% Accurocy

Fl uke
Model
8r 00A

Wide bond
Signol
Source

l0 Hz to 20 MHz
l0 V RMS Output

Exoct
Model
7230

Osci l loscope
dc to l0 MHz

y oxis SOmV/div.
x oxis lms- l0ms/div.

Tektronix
Model

s3l

Micropotentiomeler
dc to 20 MHz

I mV to 100 mV
Bql lont ine Lqbs

Modcl 440

High frequency
TronsFer

Voltmeter

dc to 20 MHz
I V ro l0 V

Bol lont ine Lobs
Model

1394 - 394

Precis ion
DC Source

0Vto+l0V
Rs32Q

0. 0l o/o occurocy

Fl uke
Model

341

DiFferent io l
dc vol tmeter

100 pV ful l  scole
Nul l  sensi t iv i ty

Fl uke
Model
88I AB

Boord
Extender

Boonlon Electronics
Model 92-6A

Frequency Counler 5 Hz to 40 MHz Monsonto
Model 1003

Figure 4.1 . Midbqnd Accurocy Checks



9. For the 300 mVthrough l0 Vronges, connect

the equipment os shown in Figure 4.28 . The

tronsfer probe should be connected os closely os

possible to the input of the Model 93A; cooxiol

coblesond connectors mustbe used forthis. Tqble

4.5o lisis the tronsfer probes to be used for eoch

ronge.

t To check the 300 mV ronge, set the signol

source to I kHz ond odvonce the signol omplitude

to provide on indicotion of 300 mV on the Model

93A. Note the indicotion on the trqnsfer volt-

meter. Successivelyset the freguency ro l0kHz,

100 kHz, I  MHz, 2 MHz,3 MHz, 5MHz, 7 MHz,

l0 MHz qnd 20 MHz, odjust ing the s ignol  ompl i -

tude to provide the some indicotion on the trons-

fer voltmeter qs ot I kHz. At eoch frequency,

note fhe indicqtion on the Model 93A; these in-

dicot ions should be within the l imi ts speci f ied in

Tqble 4.5.

9.. The highest ronge shown in Toble4.5 is the

l0 V ronge. Speciol equipment is required to

provide o source for higher levels ot higher fre-

quencies.  However,  for  th is oppl icot ion s ince
qll the ottenuofors, ompliFiers, etc., used on the

30 V l00V ond 300 Vrqnges hove been checked

when the ronges shown on Toble4.Shove been

checked, it conbe ossumed thot, if the instrument

performonce is within l imits on the I mV through

l0 V ronges, i r  wi l l  be wi th in speci f ied l imi ts s i

the higher levels olso.

L. A simpler ond fqster meons of checking the

high frequency response moy be used if o freshly-

cql ibroted Model 93A is owi loble.  Connect the

equipment os shown in Figure4.3.  Cobles,A, B,

ond C must be cooxiol. Cobles B ond C must be

identicql in length qnd not longer thon I 2 inches;

Cqble A should be no longer thqn l8 inches. Al l

cobles should be of  the some bosic type: i .e. ,

RG58U. The indicotions on the unit being tested

ore comporedwith those of the unitserving os the

sfondord.

4.3.4 Low Frequency Response

Before checking the low frequencyperformonce of
the Model !3A, the midbqnd occurocy should be es-
tobl ished os out l ined in Sect ion 4.3.1.

Connecf the equipment os shown in Figure 4.4t

Set the signol omplitude ond ronge to I V, ond the
frequency to I kHz. Set the Model 93A RESPONSE

TIME to SLOW. Adjusr rhe signol  ompl i rude unr i l  on

indicqtion of 1.000 V is obroined on rhe Model 93A,

ond note the indicotion on the level monitor. Set the

signol frequency to 2@ Hz, 70 Hz, 50 Hz, 3O Hz,

20 Hz ond l0 Hz, odjusting the signol omplitude ot

eoch frequency to give the some indicotion on the level

monitor os ot I kHz. At eoch frequency, note the
indicoiion of the Model 93A. These indicotionsshould

be within the l imi ts speci f ied in Tqble 4.6.

4,3.5 Response Time Check

g. On ony ronge, opply o I  kHz signol of  1/3
ful l -scolewith the RESpONSE TIME swirch ser ro
FAST. Sfep the input signol level to full scqle
ond note the time required for the indicotion to
orr ive ot theful l -scole reoding. This t ime should
be opproximotely I second.

!.. Repeot this procedure wirh rhe RESpONSE
TIME s,vitch set fo SLOW. The time reguired to
orr ive ot the ful l -scole level should be opproxi-
moiely 4 seconds.

4.3 .6 Bqndwidrh Check

On ony ronge (except 300 V), with o signol fre-

guency of I MHz opplied to rhe input of the Model

93A, move the BANDWIDTIi switch from 20 MHz ro
0.1 MHz, ond note the decreose in output indicotion.

This shouf d be opproximotely 3V/", or 3 dB.

934
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TABLE 4.2 MIDBAND ACCURACY CHECK

SIGNAL
LEVEL

MODEL 93A
RANGE

MODEL 93A
INDICATION

RECORDER
OUTPUT

.l .000 
mV

3.000 mV

10.00 mV
30.00 mV

100.0 mV
300.0 mV

I .000 v

3.000 v
10.00 v
30.00 v

I00.0 v
1 00.0 v

I .000 v
0.900 v
0.800 v
0.700 v
0.600 v
0.500 v
0.400 v
0.300 v
0.300 v
0.200 v
0.100 v

lmV

3mV

l0 mV

30 mV

100 mV

300 mV
. l  v
3V

l0v
30v

100 v
300 v

IV
IV
1V
'l v
IV
IV
1V
IV

300 mV
300 mV
300 mV

.995 -  1.005 mV
2.98 -  3.02 mV

9.95 -  10.05 mV
29.8 -  30.2 mV

99.5 -  100.5 mV

298* - 302 mV

.995- 1.005V
2.98 -  3.02 V

9.95 -  r0.05 V
29 .8 - 30.2 V
99.5 -100.5 V
98 -102 V

.995 -  10.05 V

.895 - .905 V

.796 - .804 V

.696 -  .704 V

.5y7 - .603 V

.497 - .503 V

.397 - .403 V

.296 - .304 V
298 -302 mV
198 - 202 mV
98 -  102 mV

9.95 -  10.05 V
9.42 -  9.55 V
9.95 -  10.05 V
9.42 -  9.55 V
9.95 -  10.05 V
9.42 -  9.55 V
9 .95 -  10.05 V
9.42 -  9.55 V
9.95 -  10.05 V
9.42 -  9.55 V
9.95 -  10.05 V
3. ' , |0 -  3.22V
9.95 -  10.05 V
8.95 -  9.05 V
7.96 -  8.04 V
6.96 -  7.04 V
5.97 -  6.03 V
4.97 -  5.03 V
3.97 -  4.03 V
2.96 -  3.04 V
9.42 -  9.55 V
6.25 -  6.39 V
3.10 -  3.22V

Level Moniior

Signol Source

Exoct
Model
7230

Figure 4.4. Low Frequency Check 'i -'
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TABLE 4.3 dBm ACCURACY CHECK (93A, 93A-09, 934-10)

SIGNAL
LEVEL

MODEL 93A
RANGE

MODEL 93A dBm INDICAT|ON
600 O REF 75 O REF 50 O REF

1.000 mV
3.000 mV

10.00 mV
30.00 mV

100.0 mV
300.0 mV

I,000 v
3.000 v

|  0.00 v
30.00 v

100.0 v
100.0 v

1000 mV
900 mV
800 mV
700 mV
600 mV
500 mV
400 mV
300 mV

lmV
3mV

l0 mV

30 mV
100 mV
300 mV

IV

3V
l0 v
30v

100 v
300 v

IV
IV
IV
IV
IV
IV
IV
IV

-57.6, -59.0
-49.0, -49.4
-37.6,  -38.0
-28.0, -29.4
-17.6,  -19.0
- 9.6,  -  9.4

2.0,  2,4
11.6,  12.0
22.0,  22.4
3l .6, 32.0
42.0, 42.4
42.0,42.4
2.0,  2.4
l . l ,  1.5
.1,  .5

'  .7,  -  l . l

-  2.0,  -  2.4
- 3.6,  -  4.0
- 5.5,  -  5.9

- 8.0,  -  9.4

-4.6, -49.0
-39.0, -39.4
-28.6, -29.0
-19.0, -19.4
- 8.6,  -  9.0

0.6,  -  1.0
l l . l ,  l l .5
20.6, 21.0
31 .2,  3 l  .5
N.6,  41.0
51.1,  51.5
51.1,  51 .5
l l . l ,  l l .5
10.1,  10.5
9.1 ,  9.5
9.0,  9.4
5.6,  7.0
5.0,  5.6
3.1,  3.5
0.6,  1.0

-46.8, -47.2
-37 .3, -37.7

-26.8,--27.2
-17.3, -17 .7
- 6.9,  -  7.2

2.4,  2.9
12.8,  13.2
22.4,  22.9
32.8, 33.2
42.4, 42.9
52.9, 53.2
52.9, 53.2
12.8,  13.2
t1 .9,  12.3
10.9,  l l ,3
9 .7 ,  l0. l
9.4,  g.  g

6.9,  7.2
4.9,  5.3
2.4,  2.9

' !

i-
I

i  l : i

' . : .  : : t

.rT-:t:::

;:.-Tt.
Signol Source

Exoct
Model
7230
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TABLE 4.4 MODEL 440 RESISTOR vs SIGNAL LEVEL

SIGNAL
LEVEL 5mA l0 mA

lmV

3mV

l0 mV

30 mV

100 mV

300 mV

0.22 A
0.68 Q
2.2 0
6.8 ()

22

0.10 Q

0.33 c)
1.0 o
3.3 ()

10.0 0
22.0 OFigure 4.5. Probe Accurqcy Check

l3



4.3.7 Recorder Output Check

See Sect ion 4.3.1 ond Toble 4.2.

4.3.8 Remote Operof ion Check

Chopter V: lnterfoce lnformofion, gives complete

informqtion on the remote operotion of the instrument.

4.9.9 Model 93- lA Probe Accurocy Check

To check lhe occurocy of the Model 93-lA High

lmpedonce Probe, connect the equipment os shown

in Figure4.5.  With o s ignol  levelof  l00mV, +0.1o/o,

of o frequency of 40 Hz, note the indicotion on the

Model 93A. This should be 10.00 mY, * lo/o.

4.3.10 Model 93- lA Probe FrequencyResponseCheck

g. Connect the equipment os shown in Figure

4.6.  Before moking this check, be sure thot the

frequency response of the Model 93A itself hos

been ver i f ied os being within speci f icot ions.

!. Set the Model 93AD to the 100 mV ronge.

At o signol frequency of 40 Hz, odvonce the sig-

nol  ompl i tude unt i l  the Model 93A indicot ion is

100.0 mV. Note the indicot ion of  the level  moni-

tor (Model 1394-394). Successively set the sig-

nol  f requency ro 200H2, I  kHz, l0 kHz, 100

kHz, I  MHz, 3 MHz, 5 MHz, l0 MHz ond 20

MHz, in eoch cose odjusting the omplitude for

the some indicotion on ihe level monitor os wos

obtoined ot 40 Hz. At eoch frequency note the

indicotion of the Model 93A; these indicqtions

should be within the l imi ts shown in Toble 4.7.

4.4 ADJUSTMENTS

The odjustment procedure outl ined in this seclion

should be followed only if the performonce checks of the

preceding section indicote thqt rhe instrument is notwithin

spec i fi co ti ons .

Access to oll colibrotion odjustments moy be

reoched by removing the top ond bottom covers of the

instrument. As the detecfor portion of the 93A is sensi-

l4

tive to temperoture grodients, however, the covers should

be removed only long enough io moke eoch odjustment

ond then reploced to mqinfoin operoting temperoture. Al I

cqlibrofion odjustment controls qre shown in Figure 4-.9 ,

4,4.1 Supply Vol tqge Adjustments

Test points for  the +15 V, - l  5 V, ond +5 Vsup-

plies ore locoted neor the reor of the moin boord.

Check eoch of these voltoges (reference, signol ground)

with on occurote digi to l  dc vol imeter.  Both the +15

V ond -15 Vvol  ues should be within 15.00 + I  count.

l f  not ,  odjust  ihe +15 Vsupply wirh Rl2l ,  ond rhe

-15 V supply wi th Rl28. The +5 V vqlue should be

within f/o (4.75 to 5.25 V); no odjustmenr for rhis

vol toge is ovoi loble.  l f  i t  is  outs ide these l imi ts,  re-

fer  to Sect ion 4.5,  Troubleshoot ing.

4.4.2 Midbqnd Accurocy Adjustmeni

g.  Refer toSect ion 4.3.1,  Figure4. l ,  ondToble

4.2.  With 10.00 mV input on the l0 mV ronge,

note ihe Recorder output. lf i t is outside the

l imits,  odjust  R539. Note the ponel  indicotor

reoding; i f  th is is outside thespeci f ied l imi ts,  od-

just  R903.

! .  With 30.0mVinput on the 30mVronge, note

theponel  indicotor reoding. l f  i t  isoutsidespeci-

fied l imits, reodjust R 903 for best distribution of

error between the l0 mV ond 30 mV indicotions.

These odjustments should restore midbond occu-

rocy. After completing fhem, recheck the per-

I  t .u"l Monitor '  I

Figure 4.6. Model 93-lA Frequency Response Check
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o-3/ J

Signol Source



TABLE 4.5 HIGH FREQUENCY RESPONSE CHECK

l
il

.J

I
i

formonce ogoinst  Toble 4.2.

4.4.3 High FrEuency Response Adjustmenh

Refer to Seci ion 4.3.3,  Figure 4.2,  ond Toble

4.5. lf the high frequency response is outside the

specified l imits on oll ronges, the response on the I mV

ronge mustbe re-estqblished finibefore proceeding to
the other ronges:

g.  With 1.0 mV inpur on rhe 1.0 mV ronge,

odjust C229 ot l0 MHz, ond L20l qf 20 MHz for

the flottest response. In generol, this ronge

should be odjusted for q rise of obout +0.5% ot

l0 MHz, ond obout +1.5o/o oi  20 MHz" This od-
justmenf estqblishes the high frequency response

on the I mV, 3 mV, l0 mVond 30 mV rctnges.

!. lf the high frequency response is normql on

the I mV through 30 mV rqnges, but is outside

the specified l imits on the 100 mV through 3 V

Etnges, nnke the Folloring odjusfments:

g.  With 100 mV inpur on the 100 mV ronge,

_ 
odjust C207 for the flottest response through 20

93A
a-573

MHz or the best ogreement with the I mV ronge.
This odjustmentestqblishes the high frequency re-
sponse on the 100 mV, 300 mV, I V, ond 3 V
rqnges. Recheck performonce ogoinst Toble 4.5.

g. lf the high frequency response is sotisfocfoqy

on the I mV through 30 mV Krnges, but is outside

the specified l imits on ihe l0 V ronge, proceed
os Follows:

g.  With l0 vol ts inpur on the l0 V ronge, od-
just  C208 ot  I  MHz, ond C2l I  or  l0 MHz for rhe
flottest response. This odjustment esfoblishes the
high frequency response on the lO V, 30 V, IOO
V, ond 300 V ronges. Recheck the performonce
ogoinsr Toble4.5.

4.4.4 Low Frequency Response

Refer to Sect ion 4.3.4,  Figure 4.4,  ond Toble

4.6. The low frequency response of this instrument is

inherent ly f lot  (wi th in the l imi ts of  Toble 4.6) ond

there ore no odjustments provided. lf i t is estoblished

thot the low frequency response is oufside the l imiis

specified, consult Section 4.5: Troubleshooting.

;b* lk l0 k 100 k IM 2M 3M 5M 7M l0M 20M

lmV 1.000 1.002
.998

1.004
.996

1.005
.995

1.008
.992

| .008
.992

1.008
.992

1.008
.992

I .010
.992

I .040
.960

3mV 3.00 J.UI
2.99

J,g2
2.98

3,42
2.98

J. UJ
2.97

3.03
2.97

?n?

2.97
3.03
2.97

3.03
2.97

3.12
2.88

l0 mV I  0.00 10.02
9.98

10.04
9.96

t 0.05
9.95

I 0.08
9,92

I 0.08
9.92

I 0.08
9,92

I 0.08
9.92

11.00
9.92

. l0.40

9.60

30 mV 30.0 30.
29.9

30.2
29.8

30.2
29.8

30.3
29,7

30.3
29.7

30.3
29.7

30.3
29,7

30.0
29.7

31 .2
28.8

100 mV 1 00.0 I  00.2
99.8

100.4
99.6

I  00.5
' IY .J

I  00.8
99.2

I  00.8
Y7.Z

I  00.8
99.2

I  00.8
99.2

101.0
99,2

I  04.0
96,0

300 mV 300 301
219

302
298

303
tYd

1n1

297
303
297

303
297

303
297

1n1

297
312
288

IV 1.000 1.002
,998

1.004
.996

1.005
.995

1.008
.992

I .008
,992

't .008
.992

1.008
.992

1.0t0
.992

1.040
,960

3V 3.00 3.01
2.99

3.02
2.98

3.02
2.98

3.03
t .Y /

J.UJ

2,97
3.03
2.97

3 .03
2,97

3.03
2.97

J.t t

2.88

l0 v I  0.00 10.02
9.98

t0.04
9.96

I 0.05
9.95

I 0.08
9.92

I 0.08
9.92

I 0.08
9.92

I 0.08
9,92

10.10
9,92
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TRANSFER
PROBE

VOLTAGE
RANGE

Modef 1394-.5

Model 1394-2

Model 1394-5

Model 1394-10

;IGNAL
LEVEL

300 mV

1V

3V

t0v

TABLE 4"5o

MODEL 1394 TRANSFER PROBE vs SlGN,AL LEVEL

ogoinst stroy pick-up. A piece of oluminum

ot leost os lorge os theboord should be ploced

close to the reor of the boord, bui must not

touch ony of the circuifry. This shield should

be connected to signol ground. The instru-

ment's top cover, pointed side toword fhe

boord, moy be used for this purpose.

l. Reduce fhe input signol level to zero ond

note the disploy on the oscil loscope. The trqce

should oppeor qs shown in Figure 4.8C . lf
spiking occurs os in Figure 4.BA , odjust R522

ondR527 to reduce or eliminote the spiking. lf

on offset shows os in Figure 4.BB , odjust C52l
(using o plostic odjustment tool) to eliminqte ihe

offset. Repeot these odjustments os necessory. A

smol Inegotive-going pulse which moves from left

to righton thewqveformos input level is increosed

from zero is normol; it hqs been omitted from the

wqveforms shown in Figure 4.g for clority.

g.  With the input s ignol  levelot  zero ond input

shorted, check fhe dc output ot TP-2; this should

be = 0.012V or less.  With the input s ignol  level

ot  l0 mV (10 mV ronge),  the dc output should be

-10.00 V; i f  not ,  odjust  R539 for th is volue. With

the input signol level ot 3.000 mV, the dc outpui

ot TP-3 should be 0.900V; if not, odjust R544 for

this volue. Repeot these lost two steps os neces-

soqr.
l;:-

g. With power off, remove the boord ond the .:1
cqrd extender. Reploce fhe boqrd in its normol ,

receptocle, reploce the instrument cover, ond

check the midbond occurocy os outl ined in Sec-

t ion 4.3.1. .  l f  th is check shorsthot odjustment is l . '
necessory, fol low theprocedures in Section 4.4.2. i . i

4.4.6 Shqping Boord Adjusfments

g. With the power off, remove the Shoping Boord,

ond mount the Model 92-6A Cord Extender in its

ploce. Insulqte Pin No. I  (both s ides) of  the

Shoping Boord connector with q sliver of tope.

Attoch o wire leod io Pin No. l ,  ond onother

leod to Pin No. 22, Signol Ground. lnsert the

0.25V- lV

lv  -  2v
2V - 5V
5V -10V

\OTE

Sect ion 4.4.1 through 4.4.4 covers the

normol colibrotion odjustments. The od-

jusiments thot follor qre considered foc-

tory odjustments, ond should notnormolly

require reodjustment, except in the event

of component replocement.

4.4.5 ChopperAdjustment

:. With power off, remove the green leod ot

the right-hond side of the Detector-Amp boord.

Remove the Detector-Amp boord, instqll o Model

92-64, Cord Extender in its ploce, ond plug the

Detector-Amp cord into the Exfender. With o

short clip leod reconnect the green leod removed

in the first step obove.

!. Connect the equipment os shown in Figure

4.7.  With on input s ignol  of  l0 mV on the l0

mV ronge, nofe the frequency on ihe counter.

This should be 94 Hzi iF o different frequency is

found, odjust R5l 0 for the correct frequency.

NOTE

In the following checks ond odjustments, the

Ditecior-Amp boord must be free of iempero-

ture grodienh. lf i t hqs been removed from o

wqrm instrument it should be ollowed to stq-

bil ize in the boord extender for ot leost one

hour, with the instrument operoting. The reqr

of the Detector-Amp boord must be shielded

t . '

93A
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Otton

92-6A Cord Extcnder

f  . lk l l r

Figure 4.7 Chopper Adjustment
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Figure 4.8 Chopper Adiustmenf Wqveforms
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Shoping Boqrd in the Model 92-6A. Connecr q
dc po,rrer source to these two leods, with the +
terminql going to the signol ground leod. This
powersource should beoccrrJf., sloble, ond low-
impedonce, with on oufputronge of 0 to -l0vdc.
Turn fhe povrer on the 93A qnd ollor^r it to worm
up for severol minutes.

!. Connect the Fluke BIOOA ro ground qnd the
lorer end of R605. Adjust R603 for qn indicotion
of zero on the Fluke (l 0 V ronge).

g. Connect the Fluke 8100A to ground ond the
left-most end of R621. Adjust R6l9 for zero in-
dicot ion on the Fluke (10 V ronge).

g. Connect the Fluke SIOOA befween signol
ground ond Pin No. 3 (left-hond end of R6OZ).
Connect o clip leod from the left-hond end of

C505 to signol ground, ond observe the indicotion

on the Fluke (10 Vronge).  l f  th is is notzero,

odjust R606 for zero. Remove the clip leod from
c605.

g. Set R625 to irs physicol midpoinr. Set rhe
dc source to -10.00 V ond odjust R629 to its
electricql midpoint, os indicoted on the Fluke
81 00A (l 0 V ronse).

!. Set the dc source to -0.900 V ond odjust
R6l I to its electricql midpoint, qs indicoted on
the Fluke.

g. Set the dc source to -I0.OOO V ond odjust
R629 for on indicor ion of l0.000Von rhe Fluke.

!. Set the dc source to -0.900 V ond odjust
R6l I for on indicqrion of 3.000 V on the Fluke.
Repeof steps "g" ond tth,' os necessory.

l. Set the dc source to 0 V qnd ihen to -0.100
V. lf the Fluke indicotions ore not O to O.OOlO,
ond 0.990 to 1.00 respecrively, odjusr R625.
This control should be turned cloch,vise to in-
creose, ond counterclockwise to decreose the
voltoge.

i. Recheck steps "g" ond "h,'. tf reodjustment
is necessory, recheck sfep 'ri" ofter odjusting.

l. As q finol step, check oll volfoges ogoinsr
those in Tqble 4.8 . Remove po\Mer, remove the
Shoping Boord tope qnd qdded leods, remove the
Cord Extender, reploce Shoping Boord in the in-
strument, reploce the cover, ond recheck the mid-
bond qccurocy os out l ined in Sect ion 4.3.1 .

4.4.2 Model 93-lA Probe Accurocy Adjusrmenr

Connect the equipment qs shown in Figure 4.5.
With o signol level ot  40Hz of l00mV+0.17o, chonge
the vqlue of RIM (in the Model 93-lA compensoting
box) unt i l  the indicot ion is l0.00mV r0.5"/o. Access
to the compensoting box is goined by turning the lock-

. ing nuf counterclockwise until free, ond sliding fhe
compensoting box cover bock on the coble. Core

934
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should be tqken not to disturb the position of compo-

nents ond leods when chonging the vql ue of RI04.

4.4.8 Model 93-lA Probe FrEuency Response

Connecf ihe equipment os shown in Figure 4.6.
Check the response qs out l ined in Sect ion 4.3.10.

Adjusf C (occessible through the occess hole in rhe

compensoting box cover) for the flottest response, or

unt i l  i t  fq l ls  wi th in the l imi ts sho.arn in Toble 4.2.

4.5 TROUBLESHOOTING PROCEDURE

4.5.1 Generol

l f  o mqlfunction exists whichconnof be corrected

by Fol loting the odjustmeniprocedures in Section4.4,
the qctions described in this section moy prove help-

ful. Mony times the nctture of the diff icultyitselfwil l

p inpoint  the locot ion of  the pioblem. l f  th is is nof the
cose, the logicol f irst step is to mqke o visuol exomin-
qtion of the instrument. Remove the top ond bottom
covers, ond inspect the interior for unseoted circuit
boords or connections, loose components or fosteners,

obviously defecfive components, such qs chorred re-
sistors, leoking copocilors, broken leods, or pieces of
foreign moteriol. lf this procedure foils to locofe the
troublei t  wi  l l  be necessoqyto fo l lowthesteps out l ined
in the following sections.

4.5.2 Signol  Flow Diqgrom

Figure4. l0shows in block form the signol- f low

through the instrument, wiih meosuring poinfs indi-

coted. In conjunction with the sohemotic diogroms ot

the reor of the monuol, moke the meosurements indi-

cofed in Toble 4.9 ond 4.10. Tqble 4.9 shows ihe
signol  level  for  fu l l -scole inputon eoch ronge, ond
olso giveo the chorqcter of the signol (dc, 94 Hz,
etc.). This procedure moy serve to isolqte.o molfunc-
tion to o specific section of the instrument.

4.5.3 Rqnging problems

Ronging of the Model 93A is done with ottenuo-
tors selecled by reed-reloy sritches. Curreni to the
reed-reloy coils is turned on ond off with fronsisfors,
which qre confrolled by the ronging logic secfion.
The logic section itself is controlled bythe logic level
on twelve control lines (one for eoch ronge) locoted
on the moin boord. At the front ponel, the rcnge se_
lecfion is done wifh o rotory selector saritch; this se_
lection con be disobled ot the reor edge connecfor to
permit  remote select ion.  In ei ther cqse, o logic level
0 on ihe desired ronge line is required.

lf the instrument does not ronge properly on one
or more rctnges, the troubleshooting chort in Figure
4.1I  should be helpful  in locor ing the di f f icul ty.

TABLE 4.6 LOW FREQUENCY CHECK

TABLE 4.7 MODEL 93-IA PROEE FREQUENCY RESPONSE
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\ r '
RANGF\ IK 200 70 50 20 l0

IV 1.000 I.002
.998

1.003
.997

1.003
.997

1.0r0
.990

1.040
.960

-{ n'
RANGF*-- 40 200 lk I0 k 100 k IM 3M 5M l0M 20M

l00 mV I  00.0 101 .5
98.5

10r.5
98.5

' t  0] .5
98.5

101.5
98. 5

101 .5
oa{

I  02.0
98.0

I  02.0
98.0

102.0
98.0

I  05.0
o6n
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1.5.4 Response Time qnd Bqnd,rridth

o. The selection of these fr.lnctions is similor to
the ronge selection discussed in Section 4.5.3,

with o control line for eoch, but with scversl
differences. No rced sritches ore involved (sol id

stote switches ore used), ond there is nocomplete

deeelection when Monuol Disoble is brought to o
logic level 0. ln this lofter cose, the Reponse

Tirnc reverts to Fost, qnd the Bondwidth reverts to

20 MHz. A line on the Moin Boqrd for eoch rnoy

be used to select the qltemote funcfion bybring-
ing it to o logic level 0.

L. lf it is found to be impoesible to select Slow
Response Time or 0,1 MHz Bondridth, check the
ossocioted line for o logic level 0. lf this is pre-

sent, proceed to the q$ocioted logic gote, in-
verters, ond solidstste sritchcs. lf theossocisted
line is noto logic Q check thc fronf ponelswitch
ond its connectorsl if remote operotion is being
used, check Monuol Disqble for logic level 0,
qnd the extemql progrommer for the I ine invol ved.

..I-

1. . .
f - -

t . ;  ,  . .
t . .
t".-..::

r : : :  -
i tJ :
! . . .  , . .

OUTPUI
lrTEil |JAtoR

VOLTAOT
FO L LOTE R

PATET
IIETER

s[4Pi l0
ArPt| f l tR

SUFttn
AtPt rfltn
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Figure 4.10 SignoloFlow Diognom



FLUKE 8l OOA
INDICATION

-10,000 v
- 8.100 v
- 6.400 v
- 4.900 v
- 3.600 v
-  2.500 Vr

I

- I .600 v'
-  0.900 v
- 0.400 v
- 0.100 v

OV

10.000 V, +lC*
9.000 V, *l  C
8.000 V, r l  C
7.000 V, * lC
6.000 V, r lC
5.000 V, *l  C
4.000 V, +lC
3.000 V, r l  C
2.000 V, +0C, -4C
1,000 V, +0C, - l0C
0.000 V, +10C, -0C

.: i i ,{::,.. ' .1

. . i r : i  :  : : : j
: :  j ' l

.  { .  - . .  . - . ,  I

. i :  ,  I

TABLE 4.8
SHAPING BOARD INPUT vs OUTPUT VOLTAGE

counts
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TABLE 4.IO TEST POINT LOCATION

LOCATION

' I
1: i

Input fo Model 93A

Pin 3 Q203 lnput Amp

Green Leod lnpui Amp to Det Amp
Lower End R509 Det Amp Boord
Junct ion C514, R518, Det Amp Boord
Upper End C524 Det Amp Boord
TPI Det Amp Boord

TP2 Dei Amp Boord
TP3 Det Amp Boord

Pin 3 Shoping Boord

TABLE 4.9 SIGNAL LEVEL CHART

: , . l

::t r i 1.. I
i
I

:
: '  I

TEST POINT
OF FlG. 4.10

B
c
D

E

F

G

n

I

J

INPU
I kHz

RANGE TEST POINT
A B c D E F G J

lmV lmV lmV
I kHz

lmV
I kHz

15.6 mV
I kHz

15.6 mV
I kHz

35.6 mV
kHz

3550 pV
94 Hz

:5.5 V
94 Hz

=TlV V

DC
-10 v

DC
r0 v
DC

3mV 3mV 3mV
I kHz

3mV
I kHz

J o.g mv
I  kHz

35.6 mV
I kHz

35"5 mV
I kHz

=550 pV
94 Hz

35.5 V
94 Hz

3+10 V
DC

-10 v
DC

IOV

I0 mV l0 mV l0 mV
I kHz

l0 mV
I kHz

356 mV
I kHz

15.6 mV
I kHz

35.6 mV
I kHz

3550 pV
94 Hz

35.5 V
94 Hz

l+10 V
DC

- t0 v
DC

r0 v
DC

JU mV 30 mV 30 mV
I kHz

30 mV
I kl'tz

3l  68 mV
I kHz

35.6 mV
I kHz

15.6 mV
I kHz

1550 uV
94 H;

:s.5 v
94 Hz

l+10 V
DC

-10 v
DC

l0 v
DC

I00 mV 100 mV 100 m\
I kHz

lmV
I kHz

35.6 mV
I kHz

I5.o mV
I kHz

l5.o mV
I kHz

3550 pV
94 Hz

15.5 V
94 Hz

3+10 V
DC

-10 v
DC

l0 v
DC

300 mV 300 mV 300 m\
I  kHz I

mV
kHz

316.8 m\
I  kHz

15.6 mV
I kHz

35.6 mV
I kHz

3Sso prV
94 Hz

=5.5 V
94 Hz

3+10 V
DC

-10 v
DC

t0 v
UL

'l v IV IV
I kHz

l0 mV
I kHz

356 mV
I kHz

35.6 mV
I kHz

l '5.6 mV
'l kHz

1550 pV
94 Hz

:5.5 V
94 Hz

l+10 V
DC

-10 v
UL

t0 v
DC

3V JV
2 \ /

I  kHz
30 mV
I kHz

3168 mV
I kHz

!5.6 mV
I kHz

15.6 mV
I kHz

i550 pV
94 Hz

15.5 V
94 Hz

3+10 V
DC

-10 v l0 v
DC

t0 v l0 v t0 v
I  kHz

lmV
I kHz

35.6 mV
I kHz

15.6 mV
I kHz

I 5.6 mV
I kHz

3550 rrV
94 H;

35.5 V
94 Hz

!+10 V -10 v
DC

l0 v
DC

30 v' ?n \ / 30v
I  kHz

JMV

I  kHz
= |  O.6 l I lV

I  kHz
15.6 mV

I kHz
35.6 mV
I kHz

3550 pV
94 Hz

={ {  \ /
94 Hz

l+10 V
DC

-10 v
DC

10 v
DC

100 v t00 v 100 v
I  kHz

l0 mV
I kHz

156 mV
I kHz

35.6 mV
I kHz

35.6 mV
I kHz

3550 pV
94 Hz

-A 
A \ /

94 Hz DC
- t0 v
DC

10 v
DC

300 v 300 v 300 v
I  kHz

30 mV
I kHz

3l68 mV
I kHz

35.6 mV
I kHz'

3 5.6 mV
I kHz

3550;rV
94 Hz

95.5 V
94 Hz

3+10 V
DC

-10 v
DC

l0 v
DC

2l
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5.t PROGRAMMING INPUTS

5.1.1 Input Chorocter ist ics

:  ' : .  l
, :  .  . l

i , .* . ,  :  i

. j  \1
. .  .1

I

" ' i . i  i . i; ' . :  ' |

*The - current indicotes currenf out of the input (exiernol com-
mond device musl sink this current). A stondord'power (Series
t4h4) TTL output wil l sink ond sorice l0 unit loojr.

5.1.2 Inpur Pul l -Up
All input terminqls hove infemol pul l-up. The cur-

rent sourced by. lhis pull-up when thi input is brought
to o logic lev6l ) is includLd in rhe loqcjinq drown'in
the "Unit Looding" column of the chqrt in -5. | .

5.1.3 @$pu!

Source resistonce is E 5 ohms,
soble loqd curent of I mA ot full
lood resistqnce of l0 kQ.

with moximum pennis-
scole, or minimum

93A
o-573

Pin
No. Function Comment

Commqnd
Log. Level

Unit
Looding

l0 Mon. disqble Disobles front ponel ronge selection;
selects fost response time; selects 20
MHz bqndwidth

0 2

7

6

Slow response
enqble

0.1 MHz bw
enoble

Selecis slow response time*

Selects 100 kHz bqndwidth*

0

0

0.5

0.5

22
2l
20
l9
r8
t7
l6
l5
14
l3
t2
l l

I mV ronge
3mV r l

l0 mV "
30mV "
100 mV "
300 mV "
lv  r l

3V r l

l0v ' ! l
30v ' ,
100 v n
300 v ',

Selects ronge provided monuol dis-
oble hos qlso been selected. Se-
lecting more thon one ronge wil l
result in incorreci indicotions.
Ronge lines must be deselected for
monuol ronging.

0
0
0
0
0
0
0
0
0
0
0
0

1.0
2.0
1.5
2.5
2.0
2.5
2.0
6.0
1.5
2.5
1.5
4.0

*Assumes thot Mqn. Disoble hqs olso been selected

TTL
Series

Logic
Level

Voltoge
Level

Curreni per
Unit  Lood

Stondqrd
Power 54/74

0

I

<0.7v

2.4 to 5.25 V

-1.6 mA*

40 pA

23



DATA OUTPUT AND EXTERNAL PROGRAMMING PIN ASSIGNMENTS
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Reference

Copocitor, Elec.
Copocitor, Elec.
Copocitor, Cer.
Copocifor, Elec.
Copocitor, Elec.
Copocitor, Elec.
Copocitor, Cer.
Copociior, Elec.

Bridge, Rectifier
Bridge, Recfifier
Bridge, Rectifier

lntegroted Circuit
lntegroted Circuit
Integroted Grcuit
Integroted Circuit
lntegroted Grcuii
lntegroted Circuit
Infegroted Circuit
lnfegroied Circuit

Connector P/C
Connector PrlC

Termiml
Termiml

Trorsistor, PNP
Trorristor, NPN
Trorsistor, PNP
Tronsislror, NPN

TABLE OF REPLACEABLE PARTS

Description

M.ASTER PC BOARD

250 pF 40 V
100 pF 25 V +75 /-l0o/o
l0 nF 100 V
1000 pF 16 V +50/-1e/o
250 pF 40 V
100 pF E Y +7|/-ltr:/o
l0nFl@V
l000 pF 15 Y +150/-1cr/"

KBP.O2
KBP.O2
KBP.O2

SM4LION (NAND Gore)
SM4L20N (NAND Gore)
SM4L20N (NAND Gote)
5M4L04N (Hex lrverter)
SM4L04N (Hex lnverter)
MFC6030A (Reguloior) 1"
S M4104 N (Hex I nverterfo.
MFC6030A (Resulobr)./'

BEC Pqrf M.

283207
2831 05
224119
283223
283207
283105
224119
283221

53201 3
53201 3
53201 3

534029
534030
534030
534028
534028

0 Bso t ae Pa*z t o/rh2535007
ct- a!*Y t5e7 F2a., \ . 534028- 

sco..etb'rJE-)' )SSSOOZ'eL

Ampherol 143-02243 (22 Pin)
Amphernl 143-02243 i,ZZ ein\

- 'g i '11' I

.;"'.-ltii
: i,'jiil T 

l

T : . l

cl0l
c l02
cl03
cl04
cl05
cl05
cl07
cl08

cRl0l
cRl02
cRl 03

tcl0l
rc l02
tc l03
tc lM
lcl05
tcl06
tc l07
lc l08

Jl  0r
Jl02

J90r
J902

Ql0l
ihrough
Ql08
Ql09
Ql l0
Ql l l

Rl  0l
through
Rl l6
Rl l7
Rl l8
Rl l9
Rl 20
Rl 2l
Rl22
Rl 23
Rl 24
Rl 25
Rl26
Rl27
Rl 28
Rr 29

, t . , : , , . : : l
' ' .  : r :  l
. . , , :_ ' l
. . i : :  '  .  j

. : , .  '  ! :  : . i

Resistor, Comp.
Resisfor, WW
Resistor, Comp.
Resisior, MF
Resisior, Comp.
Resistor, Vor.
Resisfor, Comp.
Resislor, MF
Resistor, Comp.
Resisior, WW
Resistor, Comp.
Resistor, MF
Resistor, Vor.
Resisior, MF

PRE AMPLIFIER,

Copociior, PE
Copocifor, Cer.

Molex
Molex

MPS3638
2M921
MPS3638
2l'U921

l0 kQ 5olo
l0 Q 5olo 2W
100 Q 5olo
4.53 kO t70
2.2 kQ 5o/o
500 o 20o/o t/2 w
2.2 kQ sVo
| .47 kQ 1o/o
| 00 Q 5olo
l0O5o/o2W
100 Q 5olo
4.53 kO lolo
500 o 2v/o 1/2W
1 .47 kQ lo/"

INPUT AMPLIFIER, INPUT ATTENUATOR PC BOARDS

479231
479231

479320
479320

528064
528034
528064
528034

343400
310@8
34/'200
341 363
344333
311296
344i133
341 31 6
344200
31 0008
344200
34r 363
311296
341 316

234106
224114

c20l
c202

,::.rl " i
.1,  I

' :  r . i  93A
b-576

33 nF 5olo 600 V
I nF GMV 500 V

25



Refererre Dercription BEC Pqrt M.
l ,
l . ' . '  ;

i;
l , : . "

. :

PRE AMPL|FIER, TNPUT AMpLtFtER, tNPUT ATTENUATOR pC BOARDS (CONTTNUED)

C203 Copocitor, Cer.
C2U Copocitor, Cer.
C205 Copocitor, Cer.
C206 Copocifor, Cer.
Q07 Copocitor, Vor.
C208 Copocitor, Vor.
C2W Copocitor, Mico
C2l0 Copocifor, Mico
C2lI Copocitor, Vor.
C212 Copocitor, Mico
C2l3 Copociior, Cer.
C2l4 Copocitor, Cer.
C215 Copocitor, Cer.
C2l6 Noi Used
C2l7 Copocitor, Elec.
C2l8 Copocitor, Elec.
C219 Copocitor, Elec.
C2n Copocitor, Cer.
C22l Copociior, Cer.
C222 Copocitor, Cer.
Qn Copocitor, Elec.
C224 Copocitor, Elec.
C2E Copociior, Elec.
C2% Copocitor, Elec.
Qn Copocitor, Elec.
C228 Copocitor, Elec.
C229 Copocitor, Vor.
C230 Copocitor, Elec.
C23l Copocitor, Elec.

cR20l
cR202
cR203
cR204

J201

K20l
K202
K203
K204
K205
K206

L20l

o20l
Q202
Q203
Q204
Q205

R20l
R202
R203
R20t
R205
R206

I nF GMV 500 V
I nF GMV 500 V
8.2 pF +0.5 pF 500 V
8.2 pF +0.5 pF 500 V
0.7 -3 pF 350 V
0.7 -3 pF 350 V
300 pF 5olo 500 V
300 pF 5olo 500 V
0.7-3pF350V
430 pF 5olo 500 V
I nF GMV 500 V
I nF GMV 500 V
I nF GMV 500 V

6.8 pF lFlo 35 V
6.8 pF lF/o 35 V
6.8 uF l0P/o 35 V
I O0O pF z9/o 5OO V
1000 pF 20/o 5N Y
l000 pF2Oolo 500 V
47 uF l9o 20 V
470 pF -l\h8@/o 6.3 V
/7 pF 1@/o 25 Y
6.8 pF l@/o 35 V
I pF l0o/o 35 V
47 yF 1@/o 20Y
4.5 - 50 pF 250 V
47 pF 1e/" 20 V
6.8 pF lF/ .35 V

Diode, Sig.
Diode, Sig.
Diode, Sig.
Diode, Sig.

BNC Connector

Reed Switch
Reed Switch
Reed Switch
Reed Switch
Reed Swiich
Reed Switch

Coi l

Trortistor, PNP
Trqrsisior, PNP
Trorrisl,or, FET
Trorcisior, NPN
Tronsisl,or, NPN

Resistor Network
Resistor Network
Resistor, Comp.
t{ot tlsed
Resistor, MF
Resisior, MF

Nr9l4
I.l9l4
1\|9l4
t.Bl4

Doge

Gondos Corp.
Gordos Corp.
Gordos Corp.
Gordos Corp.
Gordos Corp.
Gordos Corp.

Combion

MP53638
MPS3638
2M'221A
Selected, Poir
Selected, Poir

1.98 MQ l"/o P/O 345000
I .98 MO lo/o P/O 345001
3.3 Q 5olo

I MQ lolo
I  MOr%

22411"4
224n4
220125
220125
279122
179122
2ONT7
2N077
179109
200082
224114
224114
224114

283217
2g?''/
283217
227105
2Tr05
227105
283219
283220
28321 I
293217
283216
283219
28t 006
283219
283217

530124
5301 24
530058
530058

479123

471012
471012
471012
471012
4710r3
471013

400254

s2806.4
5280f,4
528063
s28067
52867

3€050

342600
342600

Z:.

t1

93A
b-57626



Reference Description

I rf, cMV 500 V
I nF GMV 500 V

l/0 Amp 250 V
2/10 Anp 250 V

p47805

A. P. t .

Switchcroft
Ledo<
UID
Continenfol Wirf
Conti nentol Wirt

Boonlron Electronics

MSD PC BOARD

l5 pF Selecfed
l5 pF Selecied
I pF 1096 35 V
I pF l@/o 35 V
4.7 yF l@/o l0 V
1.7 uF l@/o l0 V

HUsA
HUsA
HDGPIOOO
HDGPIOOO
HDGPIOOI
HDGPIOOI

ilFE:3S31 Motched Poir

BEC Port M.

pRE AMPL|FIER, TNPUT AMPL|F|ER, tNPUT ATTENUATOR pC BOARDS (CONTTNUED)

T

' i

. - l

- i ' .  - r -  I  i

P207
R208
R209
R2l0
R2l I
p212
R2l3
Pzl4
R2l5
R2l6
R2l7
R2l8
R2l 9
?40
P22l
R222
P223
P224
P225
P226

s30l
s302
s303
s304
s305

lil0r

c40l
c4u
c403
c4u
c405
c406

.
cR40l
cR402
Q4ol
o402
o403
a40+
o4o5
0406

Resistor t{etwo&
Resistor Network
Resisior t{efwork
Resistor, Comp.
Resisior, Comp.
Resistor, MF
Resisior, MF
Resistor, MF
Resisior, Comp.
Resistor, MF
Resistor, Comp.
Resisior, MF
Reslsior, Comp.
Resistor, Comp.
Resistor, Comp.
Resisior, Cotttp.
Resistor, Comp.
Resistor, MF
Resistor, Comp.
Resistor, Comp.

Copocitor, Cer.
Copociior, Cer.

Fuse, 5lo-Blo
Fuse

Regulotor, Voltoge

Meter & Scole

Switch, Slide
Switch, Rotoqy
Swiich, Rocker
Switch, Sl ide
Switch, Sl ide

Power Trqnsformer

Copocitor, Elec.
Copociior, Elec.
Copocifor, Elec.
Copocitor, Elec.
Copociior, Elec.
Copocitor, Elec.

|i:::l Mohhed Poir

Trorristor, F ET
Trorrisior, F ET
Trorsistor, FET
Trorsisior, FET
Tronsisior, FET
Trorristor, FET

20.02 ko lv" Plo 345000
19.8 ko 170 P/o 345001
200 Q tvo P/o 345001
470 Q5o/o
150 Q 5olo
2.74 kQ lo/o
1.00 kQ lolo
27.4 Ql7o
47 Q5o/o
82.5 kO lolo
47 Q5o/o
3.09 kQ lolo
47 Q5o/o
47 Q57o
47 Q5o/o
22 kQ 5o/o
180 Q 5olo
I .00 kO lolo
47 Q5o/o
220 QSTo

REAR PANEL, SUB PANEL, REGULATOR PC BOARDS

344265
u32r7
341342
341 300
341142
343165
341488
34:!165
341347
3€165
3{il65
3lst65
3434it3
343225
341 300
34]t65
343233

224114
224ll4

54551 9
545508

53501 I

554?'8

465134
#6220
465165
465171
465rn

&ul

283300
283300
283216
283216
283226
283226

530121
5301 2l
528066
528066
528057
528057
52869
528U9

c30l
c302

F30l
F30l

tc30l

M30l

'  , '  ' ; ' ' . i

; 93A
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MF
MF

R4ol
R402

A50l
A502
A503
A504
A505

Refererre

c50l
c502
c503
c50{
ihrough
c507
c508
c509
through
csl2
c5l3
c5l4
csl5
c5l6
c517
csl8
csl9
c520
c52l
c522
c523
cs24
cs?s
c526
c5z7
c528
csn
c530
c53l
c532
c533
c534
c535
c536
c537
c538
c539
c540
c54l
cJ.42

cR50l
cR502
cR503
cR504
cR505
through
cR508

Resisfor,
Resistor,

Op. Amp.
Op. Atp.
Op. Amp.
Op. Arp.
Op. Amp.

Copocitor,
Copocitor,
Copocitor,

BEC Porf lrlo.

34t500
341500

53501 2
535008
53501 2
53s01 2
53501 2

200009
200081
2W078

224114
2W079

283304
23/i061
28321?
224119
283224
224139
224119
283224
224114
281 0l 0
224139
234080
283199
283228
224119
224119
224119
283217
283226
224119
224n9
224139
224119
200059
224119
224119
234088
224119
224119
224139
224119

530058
530058
530t42
530r42

530058

Copociior, Cer.
Copocitor, Mico

Copocitor, Elec.
Copocitor, PE
Copociior, Elec.
Copocil,or, Cer.
Copocit',or, Elec.
Copocitor, Cer.
Copociior, Cer.
Copocitor, Elec.
Copocitor, Cer.
Copocil'or, Vor.
Copociior, Cer.
Copocitor, PE
Copocitor, Elec.
Copocitor, Elec.
Copocifor, Cer.
Copocitor, Cer.
Copocitor, Cer.
Copocifor, Elec.
Copociior, Elec.
Copocitor, Cer.
Copocifor, Cer.
Copociior, Cer.
Copocitor, Cer.
Copocitor, Mico
Copocitor, Cer.
Copocifor, Cer.
Copocitor, PE
Copocitor, Cer.
Copocitor, Cer.
Copocifor, Cer.
Copocitor, Cer.

Diode, Sig.
Diode, Sig.
Diode, Zener
Diode, Zener

Diode, Sig.

Descripfion

MSD PC BOARD (CONTTNUED)

100 kQ lolo
t00 ko l%

D ETECTOR-,AMPLIFI ER PC BOARD

LM3OI AN
v,Tn25-393
LM3OIAN
LM3OI AN
LM3OI AN

24 pF *5o/o 500 V
750 pF *5olo 300 V
6 pF +0.5 pF 500 V

I nF GMV 500 V
36 pF *5o/o 500 V

4 uF 50 V +75/-le/o
l0 nF 5olo 200 V
47 vF *l0o/o 20v
l0 nF 100 V
250 pF -l@/o {5elo 16 V
33 pF +5% 500 V
l0 nF 100 V
250 pF -1e/" +se/o 15 V
I nF GMV 500 V
6 -70 pF
33 pF +5olo 500 V
100 rf N/" E0 V
I pF 20olo 35 V
56 pF +l0o/o 6 V
l0 nF 100 V
l0 nF 100 V
l0 nF 100 V
6.8 uF *100/o 35 V
4.7 vf l0o/o l0 V
l0 nF 100 V
l0 nF 100 V
33 pF +5olo 500 V
l0 nF 100 V
75 pF +5o/o 500 V
l0 nF 100 V
l0 nF 100 V
220 rt *l@/a 250 V
l0 nF 100 V
l0 nF 100 V
33 pF +5olo 500 V
l0 nF 100 V

I NBt4
I NBl4
r Nt5743B (20 V)
r NlsT4ilB (20 v)

I |.|9l4

l.'r:'*il'

I :  .

I  . . '

I
I
l ,

Mico
Mico
Mico

l - '
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Refererrce

Reed Reloy
Reed Reloy
Reed Reloy
Reed Reloy

Tronsistor, FET
Tronsistor, FET
Trqrrisior, NPN
Trorsistor, FET
Tronsistor, NPN
Tronsistor, NPN
Tronsisior, PNP

Resisior, Comp.
Resisfor, MF
Resisior, MF
Resistor, MF
Resislror, MF
Resistor, MF
Resistor, MF
Mt i-lsed
Resistor, Comp.
Resistor, Vor.
Resisior, MF
Resistor, Comp.
Resistor, Comp.
Resisfor, Comp.
Resisfor, Comp.
Resistor, MF
Resisl,or, MF
Resistor, Comp.
Resistor, Comp.
Resisfor, Comp.
Resisior, MF
Resistor, Vor.
Resisior, MF
Resisfor, MF
Resisior, MF
Resistor, MF
Resistor, Vor.
Resistor, MF
Resisior, Cottp.
Resistor, Comp.
Resistor, Comp.
Resistor, Comp.
Resisior, MF
Resistor, CF
Resistor, CF
Resistor, Comp.
Resistor, MF
Resistor, MF
Resistor, Vqr.
Resistor, Comp.
Resisl,or, MF
Resistor, Comp.
Resistor, MF
Resisior, Vor.
Resistor, MF
Resislor, Comp.

150 kQ 5olo
%.42 A
93.42 Q
63.88 0
138.12 0
138.t2 ()
138.12 ()

Pori of Network

BEC Pqrt |.1o.

471014
471013
47r 0l 3
471013

528056
52801 9
528065
528056
5280{}
528043
52806,4

344517
345002
345002
345002
345@2
345002
345002

344250
311299
342600
3441 80
3441 80
344350
344268
341 523
341 520
3444W
344268
34/1576
341329
3|297
341375
342577
342577
341329
311297
341375
3447W
344608
344500
344500
341 200
301719
3$719
3/4165
3426N
341322
3l I 28t
344400
341 400
344537
3415r.7
3l129{3
341ft7
343665

DescriPtion

DETECTOR-AMPL|F|ER PC BOARD (CONTI NUED)

Gordos Corp.
Gordos Corp.
Gordos Corp.
Gordos Corp.

2l\t5653
2 Nr5949
sE}005
2 t 15653
MPS,A2O
MPSA2O
MPS3638

: : '  1--
' l ' , . . .1
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I
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K50l
K502
K503
K504

a .  , : .  . : . ; .  :
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- t

050l
Q502
0503
a504
0505
Q506
Q507

R50l
R502
R503
R504
R505
R506
R50/
R508
R509
R5l0
R5l I
R5l2
Rsl 3
R5l4
Rsl5
R5l6
R5l7
R5l 8
R5l9
R520
R52l
?s22
R523
p524
R525
P$26
PsT
R528
R529
R530
R53l
R532
R533
R534
R535
R536
R537
R538
R539
R540
R54l
P5,42
R543
R544
R545
R546

330 Q 5olo
1 MO2eh l/2W
I MO lolo
68 O 5olo
68 Q 5olo
3.3 kQ 5olo
510 O 5olo
174 kQ lo/o
| 62 kQ lo/o
l0 kQ 5olo
510 Q 5olo
620 kQ 5o/o
2 kQ lo/o
5k02e/" 1/2W
6.04 kQ lolo
634 kO I o/o

634 kQ lolo
2kQlo/o
5 kQ2trl/o 1/2W
6.M kQ lolo
l0 MQ 5olo
1.2 MQ 5olo
100 kQ 5olo
100 kQ 5olo
100 O lolo
2 MQlo/o l /2W
2 MQ lolo l /2W
47 Q5o/o
I MO lolo
I .69 kQ I o/o

500 O le/o 1/2W
l0 kO 5olo
l0 kQ lolo
240 kQ 5o/o
499 krJloh
500 ko 2e/a 1/2w
499 kQ 1o/o
4.7 I'i05o/o
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Reference Descripfion

DETECTOR.AMPLIFIER PC BOARD

100 kQ lolo
I kQ 506
2.2 tvlfil So/o
I 13 kQ lolo
100 kQ lolo
3@ Q 5olo

SHAPING PC BOARD

LM3l0 Onlv
LM3OIAN-
LM3OIAN
LM3OIAN

R547
R^'a
R549
R550
R55l
R522

460l
A602
A603
A60/.

c60l
c602
c603
c6u
c605
c606
c607
c608
c609
c6l0
c6l I
c612
c6l3
c6l4
c6l5
c6l6

cR60l
cR602
cR603
cR604
cR605
cR606
cR607

rc60l
tc602

060l
Q602
a603
0604
0605

R60l
R602
R603
R604
R605
R606
R607
R608
R609
R6l0

Resistor, MF
Resistor, Comp.
Resisfor, Comp.
Resisfor, MF
Resistor, MF
Resisfor, Comp.

Op. Amp.
Op. Amp.
Op. Amp.
Op. Amp.

Copocitor, Cer.
Copocifor, Cer.
Copocifor, Cer.
Copociior, Cer.
Copocitror, PC
Copocitor, Cer.
Copocilor, PC
Copocitor, PE
Copocitor, Cer.
Copocitor, PC
Copociior, Cer.
Copocitor, Cer.
Copociior, Mico
Copocitor, Cer.
Copocitor, Cer.
Copocifor, Cer.

Diode, Zener
Diode, Sig.
Diode, Zener
Diode, Sig.
Diode, Sig.
Diode, Zener
Diode, Sig.

lntegroted Grcuit
lnfegroied Circuit

Trorristor, FET
Tronsisior, FET
Tromistor, FET
Trorrisior, NPN
Trorrisior, F ET

Resistor, Comp.
Resislror, MF
Resistor, Vor.
Resisfor, WW
Resistor, CF
Resistor, Vor.
Resistor, MF
Resistor, Comp.
Resistor, MF
Resisf,or, Comp.

l0 nF 100 V
l0 nF 100 V
l0 nF 100 V
33 pF 5% 500 V
100 rf *l0p/o 50 V
l0 nF 100 V
(Motched Poir)
l0 nF 5olo 200 V
l0 nF 100 V
(Motched Poir)
33 pF 5olo 500 V
l0 nF 100 V
100 pF *5olo 500 V
l0 nF 100 V
l0 nF 100 V
I nF GMV 500 V

l N82l (6.2 V)
I l\Bl4
I r{57368 00 V)
ll\|9l4
I l\pt4
r M7388 (12 V)
I N9l4

CD400lAE (lnput Gofes)
CD40l3AE (Fl ip-Flop)

HDGPI OOO
Tts58
Tts58
MPSA2O
HDGPIOOO

910 Q *5olo
7l .5 kQ +lolo
20 kO +ze/o l/2w
50 ka 0.1o/o t /2w
2 MQIVo 1/2W
I kQ+2@/o l/2W
l@ kQ lolo
910 Q +5olo
I .10 kO +lolo
| 00 kO *5%

(coNTtNUED)

BEC Pqrt M.

341500
344300
343633
341505

. 341500
344246

535005
53501 2
53501 2
53501 2

224\9
2241t9
224119
224139
2340/6
224119
234W0
234061
224119
234090
224139
224119
200001
224119
224n9
224114

530050
530058
530r l7
530058
530058
530132
530058

534023
534021

528066
528038
528038
528043
528$6

34/.292
341482
3un9
309442
306719
3l I 301
34t500
344292
u23M
344500

93A
b-576
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--1-
I
I
I

I

Refererre

Resislor, Vor.
Resisior, Corp.
Resistor, MF
Resisl'or, MF
Resistor, MF
Resisfor, MF
Resistor, Cotp.
Resisior, MF
Resistor, Vor,
Resisfor, MF
Resistor, MF
Resisior, WW
Resisior, MF
Resislor, MF
Resisf,or, Vor.
Resisior, MF
Resistor, Cotp.
Resisior, Corp.
Resistor, Vor.
Resistor, Comp.

Diode, Sig.

Termiml
Termiml

Trorsisior, NPN

Recislor, Vor.
Resisior, Cotp.
Resistor, MF

20 ko*lF6 I w
100 kO +5%
71.5 ko+l%
7l .5 kQ *10/6
r00 ko l%
49.9 kQ l"/o
I 00 kQ *5%
301 O*l%
20 kO *2e/" l/2W
30.1 kAr l%
487 kQ*l%o
50 ko o.lvo 1/2 w
l0 kA+l%
4.75 kQ tlo/o
s00 ko +2eh t/2w
I .78 kO *l%
4.7 lld2$o/o
100 kO *506
I kQ*207o I W
l3 ko+5%

MffER PC BOARD

5082-2800

Seqlectro
Seolectrc

2N6088

l0 ko lop6
l3 kO 5olo
46.4kQl%o

BEC Port f\b.

3112c6
344500
ul/€,2
341/€,2
34t500
ul&7
344500
3412/6
3trz79
uIM
341 566
3@U2
341400
34t 365
3l t298
34r324
3&65
344500
31 1256
344411

530122

477240
477240

528U7

3n267
3.t . t4t  I
341464

Description

SHAP|NG PC BOARD (CONTTNUED)

" . , : - . j

R6l I
R6l2
R6l3
R6l4
R6l5
R6l6
R6l7
R6l8
R6l 9
R620
R62l
R622
R623
R624
R625
R626
R627
R628
R629
R630

; i  ' i  i l ' :
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cR90l

P90l
m02

Q90l

R90l
R902
R903

I
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7
8
9

t0
t l
12
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l6
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J20l

I l lPUI AITEI{UATOR BOARO I ITIPUT AITEII |JAIOR

c 20l
0.033
600 v

| (20l R205
rn*
3/8 U

R206
rl*
3/8 t

r(202 )(
R20l
t.901{
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| (205

*
R207
20.02

t(
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I
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R2t0
470
t/2Y

c2t4
0.001c 209

300pF

R205

|(203
x

R ?02
r.98i l
t l

r(206

c204
0.001 c2r5

0.001c2i l
n 7-
3pF
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I

I

c2t0
300pFT

XI

T
R 209
200 ut l t
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c2t7
0.8
J5' /
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c222
0.001

i l  0TES:
l .  CAPACIIAl iCE VALUES l t l  pF,

ur{LEss 0TnERwtsE sPEctFlE0.
2.  RESISTAT{CE VALUES I I {  OHt{S AIID I /4 fATT,

UI{LESS OT||ERWISE SPECIFIEO.
i .  *  PRECtSr0i l  RESTST0R.
4. I  FACT0RY SELECTE0.
5.  tAST t{UIIBERS USED:

R226 C25l
6. l---l ExTERT{AL uARttrr{os.
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R 60l
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WARRANTY

Boonton Electronics corporation warrants i ts products to the original
Purchaser to be free from defects in material and workmanship and to
operate within applicable specif ications for a period of one year f rom date
of shipment, provided they are used under normal operating condit ions.
This warranty does not apply to active devices that have given normal
service, to sealed assemblies which have been opened, or to any item which
has been repaired or altered without our authorization.

we wil l  repair or, at our option, replace at no charge any of our products

which are found to be defective under the terms of this warranty. Except
for such repair or replacement, we wil l  not be l iable for any incidental
damages or for any consequential damages, as those terms are defined in
Section 2-715 ol the Uniform commercial code, in connection with pro-

ducts covered by this warranty.

BOONTONilI I
.ELE.qrSqN€Qff fl

Telephone: 2O1 -887 -511O
TWX: 71O-946- A241

Route 287, Parsippany, N. J.  -  O7O54


