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K21 MANUAL CHANGES

-hp- MODEL 339A OPTION 001

DISTORTION MEASUREMENT SET

Manual Part No. 00339-90001

' New or Revised |tem
How To Use This Change Shest.

This change sheet, unlike most, is designed to be a supplement to
your 339A Operating and Service Manual rather than a list of cor-
rections or changes. Included is a description of Option 001 for .
the 339A along with specifications, performance test,
replaceable parts, theory of operation, and schematics which ap-
ply to instruments with Option 001 installed.

Unless noted inside this supplement, specifications, performance
test, and other data published in your Operating and Service
Manual for the standard -hp- 339A will apply to Option 001 in-
struments.

Description.

An -hp- 339A with Option 001 instatled is a standard 339A
Distortion Measuresment Set with two additional voitmeter input
ranges. These ranges are .3mV and .1mV full scale.
‘Measurements capabilities are from .1mV rms full scale to .3mV
rms full scale in a frequency range of 10Hz to 80kHz, and from
.001V rms full scale to 300V rms full scale in a frequency range
of 10Hz to 110kHz.

When switched to the .3mV range, the voltmeter attenuator is set
to OdB. When switched to the .1 mV range, the voitmeter at-
tenuator remains at OdB and 10dB of gain is added to the input
amplifier. This gives the required input for full scale deflection on
the front panel voitmeter. .

These changes in voltmeter range have been accomplished by
adding two additional positions on S4 of the Analyzer/Power Sup-
ply printed circuit assembly.

Specifications.

Table 1-1a is a supplement to Tabie 1-1 in the standard instru-
ment QOperating and Service Manual.

Recommended Test Equipment.

Equipment listed in Table 1-3 of the 339A Operating and Service
Manual is also used on Option 001 instruments. In addition, to
allow Full-Scale Accuracy and Frequency Response testing, the
equipment listed in Table 1-3a is needed for Option 001 in-
struments.

Table 1-1a. Specifications.

Voitags Rangs:
standard: 1mV rms full scale to 300V rms full scale (- 60dB to + 50dB full scale, meter
calibrated in dBV and dBm into 500 ohm).
option 001: .1mV rms full scale to 300 V rms full scale { - 80dB to + 50dB full scale, meter

calibrated in dBV and dBm into 600 ohm).

Accuracy (% of range sstting):

standard: 20Hz to 20kHz +2% @ INPUT RANGE .001V to 300V
10Hz to 110kHz +4%
option 001: 20Hz to 20kHz +2% @ INPUT RANGE .001V to 300V
10Hz to 110kHz +4%
20Hz to 20kHz +2% @ INPUT RANGE .1mV and .3mV
10Hz to 30kHz +4%
30kHz to 80kHz +10%,~30%
internal Noise Floor:
option 001: Filter Setting Noise Level
30kHz 6uv
80kHz 8uVv
Table 1-3a. Recommended Test Equipment.
{nstrument Critical Specification Recommended Model Uss
Resistors 100k ohm 1% metal film | -hp- Part No. 0757-0465 P
100 ohm 1% metal film -hp- Part No. 0757-0401 P

P = performance test

« ebruary 20, 1983

00339-90001-Sup. B-Option 001



Page 2 MANUAL CHANGES Model 339A
Operation. FUNCTION. . ............... INPUT LEVEL
) . FILTERS . ... ... ... ...... QFF (out)
The ac voltmeter section of the Model 339A Option 001 METER RESPONSE. . . ... ..... VU
measures the true rms value of input voltages from .1mV full INPUT RANGE. . ... . ... .... AmV
scale to 300V full scale in fourteen ranges. Frequency range of INPUT/GND SELECT. ......... DIS. AN/

the meter section is 10Hz to 80kHz for the .1mV and .3mV input
ranges, and 10Hz to 110kHz for the .001V to 300V input ranges.

Performance Test

All the performance test given in the standard 339A Operating
and Service Manual are valid for use on instruments with Option
001. The following test is added to allow verification of Full-Scale

{center position)
b. Set-up the test equipment as shown in Figure 4-1a.
c. Set the AC Calibrator controls for an output of .1V @ 10Hz.

d. The 339A .1mV 10Hz meter indication should be within the
Test Limits listed in Table 4-1A.

e. Using the AC Calibrator, verify the 339A Voltmeter ac-
curacy for each .1mV Test Frequency in Table 4-1a.

Accuracy and Frequency Response of instruments with Option

Q01 installed.

f. Set the 339A controls as follows:

INPUT RANGE..............

Full-Scale Accuracy and Frequency Response Test (Option 001).

Equipment Required:

ac calibrator {-hp- Model 745A)
100k ohm resistor {-hp- Part No. 0757-0465)
100 ohm resistor (-hp- Part No. 0757-0401)

a. Set the 339A controls as follows:

.3mV

g. Set the AC Calibrator controls for an output of .3mV @

10Hz.

h. The 339A .3mV 10Hz meter indication should be within the

Test Limits listed in Table 4-1A.

i. Using the AC Calibrator, verify the 339A Voltmeter accuracy

for each .3mV Test Frequency in Tabie 4-1a.

Table 41s. Full-Scale Accuracy and Frequency Response Test Limits for Option 001.

Input
Range FREQUENCY
& 10Hz 20Hz l 100Hz l 1kHz l10kHz IZOkHz I . 30kHz BOkHz
Input TEST LIMITS
Lovel (+4%) (£2%) (+4%) (+10%. -~ 30%)
.0001V .000096-.000104 .000098-.000102 .000096-.000194 .000070-.00011
.0003V .000288-.000312 .000294-.000306 .000288-.000312 .00021 -.00033

AC CALIBRATOR
hp- T45A

DISTOATION MEASUREMENT SET

-hp- 339

INPUT

A——-1000 T
R
100K 1%
A
Q2 Ry
£ 100 1%

R, — -hp- Part Number
Ry — -np- Part Number

Q75§7-0465
Q767-0401

Figure 4 1a. Full-Scale Accuracy and Frequency Respansa Test

Equipment Set-up For Option 001.
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VOLTMETER PERFORMANCE (Option 001).
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Full-Scale Accuracy and Frequency Response Test:

3394 J39A 339A

Input Input 20H: I0kHz Test Limits

Lavsl Range Reading | Reading (£4%)
.0001 | .0001 .000086-.000104
.0003 | .0003 .000288-.000312

339A 3394 339A 3394 339A 3319A
lnput Input 20H:z 100Hz 10kHz - | 20kHz’ Test Limits
Level Range Reading | Reading | Reading | Reading | Reading (£2%)
.0001 | .0001 .000098-.000102
.0003 | .0003 .000294-.000306
339A J39A
Input Input 80kHz Test Limits
Level Rangs | Reading (+10%,-30%)
.0001 | .0001 .000070-.00011
.0003 | .0003 .00021 -.00033

Replaceabls Parts:

The -hp- 339A Distortion Measurement Set with option 001 in-
stalled uses an A53 Analyzer/Power Supply assembly instead of
an A3 Analyzer/Power Supply. The boards are electrically the
same with the following exceptions:

1. S4 has been changed to accommodate the two additional
voitmeter input ranges. R127, 50.51Q, R126, 10kQ and C126,
100pF are included as part of the switch assembly.

2. C323, C324, and R314 have changed values.

Table 6-3a. Repiaceable Parts

Refsrence

Designator -hp- Part No. aty Description

AS53 00339-66553 | 1 | Analyzer/Power Supply Assy.
sS4 00339-61914
3100-1657
R126 0757-0442
C126 0160-4801
R127 0699-0053

Switch Assy, Rotary
Switch, Rotary
Resistor-fxd 10k .01 1/8
Capacitor-fxd 100pF 100V
Resistor-fxd 50.51Q2 .25

[N

00339-04014 | 1 | Knob Assy, INPUT RANGE
1500-0580 2 | Coupler, Flex
3130-0552 Detent

-

c323 0180-0339 2 | Capacitor-fxd 50uF 16V
C324 0180-0339 Capacitor-fxd 5QuF 16V
R314 0683-1025 1 | Resistor-fxd 1k .05 1/4

Theory of Operation

The Input Amplifier operation for instruments with option 001 is

.the same as that of standard instruments except that two simple
modifications have been added to allow for the two additional in-
put ranges.

First, a fourteen position switch replaces the twelve position
switch of the standard instrument. This allows the output at-
tenuation to go to OdB when either . tmV or .3mV input ranges of
the voltmeter are selected.

Second, R127 (a 50.51Q resistor) is included as part of the four-
teen position switch to add 10dB of gain to the input amplifier
when the . 1mV input range of the voitmeter is selected.

Other A53 hoard changes:

The value of R314 decreased to 1k Q to reduce 120Hz pulses
picked up on the .1mV scale (due to imbalance in power supply
bypassing).

The values of C323 and C324 are increased to improve bypass-
ing and stability in the 25kHz to 50kHz region.

C126 and R126 provide input compensation needed to prevent
oscillation on the O.1mV range with a high impedance source.
They cancel the negative input impedance effects of U100.

Figure 8-2A is a simplified block diagram of the input amplifier of
Option 001 instruments. The schematic is a revised version of
Figure 8-13 found in the standard instrument Operating and Ser-
vice Manual. It shows the electrical modifications performed to
generate an -hp- 339A Option 001 instrument.

Other board changes:

Because a different (shaft) coupler is used on the INPUT RANGE
assembly, C40 on the oscillator board needs to be repositioned as
per figure below. When ordering a replacement oscillator assembly
for the 339A option 001, use part number 00339-66551. This part
will come with C40 in the proper place.

00339-66511

—C40 —

-c42-
-C43- -C43-

J2 72
—Ca1— ———ca1——~/<

00339-66551
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Figure 8-2a, Simplified Input Amplifier Schematic For Option 001 lastruments.



Page 5

MANUAL CHANGES

Model 339A

"stuewnnsu} {00 uondg seyydwy indu pus Jorenueny Indu) g |-g enbiy ojd

13-6¢¢ _—— —_ -

L]
!
| .
‘a . !
8
we WX
st e & L
Madw. S oss mtesrssmmsoosssrcgecco--es (LA i
.VIMW... ooogoooocoodoo "
"n R L1
1 i
[ e E p p e
[ . e M
ani- uh__m:
. -ﬂlq. 1
. 19
9 '
An »
' AV~ L L wy [) Ly [y
wern
K or9] & Y
"y $ i
e e 3aA0I - oz2 s "y
iy [ 1] ¥O¥ 1 wOL HOI (1]
At £ 921y 1T
w Wy L L] .,
' st ' NP S
wnsorrora v — . 'a An 00! <
y - .
VN wDs TV A o NN wok » wN_OJ_w -
¥a4ine > > D oy
VILIM110A 01 v oy i) 00000090 $ ° otaL
wir v 1 13 me Y -
- M o M m
“m
. | Ciy ! o b ity \N\ pen
oy oy 4 1 mouSires VILAWS ISVHS OHY 1 L e e o o e
Vv T wos wva it VILTH HILON DL T ! - !J..:u R oot
ony H [y )
'
N N
' 1406 |
! [L18) i
o ! wid1 wiv X Aol
T -+ W
mI \
1 e om » 1 w7 T
. 1114 11v0
d“‘c W VIV VWG w0t SWeA u!uaﬂ:— what e
J e ww
'
Y )
" ASls
|
I
‘
'
: |
'
ey ! H _
vo131130 > ) H
o1 N wpmon '
1o1r awv owv A 4 WOIIINII0 !
$IWIE 114 VoS INUA E9 £ !
1
€599 65500
ATENISSY A VddNS U IMDI/HIZA TYNY mm< 8




/23 MANUAL CHANGES

-hp- MODEL 338A

DISTORTION MEASUREMENT SET

Manual Part Number 00339-90001

§ New or Revised Item
ERRATA.

Page 4-11, Figure 4-12. Change the part number of the SHIELD
{item 7) from 1251-1073 to 1251-0173.

Page 4-11, Paragraph 4-25a. The INPUT RANGE should be 0.1V,
not 1V,

Page 4-12, Paragraph 4-26b. The sentence should read. ‘'Connect
the equipment as shown in Figure 4-13 without the 100 kQ series
‘resistor.’’

Page 8-11/8-12, Figurs 8-12. Change the value of capacitor C1 from
0.1 t0 .01 mfd.

CHANGE NO. 1 (applies to instruments with serial numbaers
1730A00266 and greater).

Page 6-9, Table 6-3. Delete parts A4L3 and A4L4 -hp- part number
9170-0894.
Page 6-10, Table 6-3. Add the following parts:

A4R67 0757-0407 Resistor 20000 1% .125 W

A4RB68 0757-0407 Resistor 200 Q 1% .125 W

Page 8-17, Figure 8-15. Delete parts L3 and L4 from the schematic.
Add resistors R67 and R68 as shown in Figure 1.

Resistor R67 and R68 have replaced L3 and L4 for the prevention
of high frequency oscitlation.

CHANGE NO. 2 (applies to instruments with serial numbars
1730A00409 and greater).

Page 65, Table 6-3. Change A2R22 from 2100-0568 Resistor
Trimmer 100 Q 10% to 2100-3212 Resistor Trimmer 200 Q 10%.
Paga 6-6, Table 6-3. Add the following part:

A2R43 0757-0400 Resistor 90.9 Q1 1% .125W TC=0+-100
Page 8-19/8-20, Figure 8-16. Change the value of resistor R22 from

100 Q to 200 Q on the schematic diagram. Add resistor R43 as
shown in Figure 2.

47:
]
L 38
1 15PF
e
X A42
~
h 2 453K
=z
: 15V
1
' | ¢
1
L
[
30.9
R4Q
100 ”41 ™
10K
™ i
1
Figure 2.

Resistor R43 has been added and the value of R22 has been changed
to compensate for possible tracking errors of the photo-resistors in
photo-module E1.

NOTE

Not all replacement photo-modules will work properly in in-
struments which do not have this modification.

CHANGE NO. 3 (applies to all instruments).

Page 6-8, Table 6-3. Change R113 to *R113 {selected component).
Add the following padding list for *R113:

0757-0442
0757-0449
0757-0453
0698-3499

Resistor 10 K
Resistor 20 K
Resistor 30.1 K
Resistor 40.2 K

1% .
1% .
1% .
1% .

125 WFTC=0x100
125WFTC=0x£100
125 WFTC=0x£100
125WFTC=0£100

A2s
N v
L]
101K
RET €A1
00 4
M
Az €
31K
P cat A7 RS
v 10K 100K
1
CR2 RES
69 v 10K
f e
R4
S.11K
a o INPY
2 LU i SALANCE -1V
ADJ (10 HD) -1%
\ sV
[51]
Y
sV
an
0K
A3y
301K
A8 €22
m &
R w
— sV K CAY
1Y) ¥ )102v A2 RS
i T 100K 10K
t CR8
k) Lav
-15v !
Figure 1.

February 20, 1983

Page 8-13/8-14, Figure 8-13. Change R113 to *R113 and change
the nominal value from 10 kQ to 30.1 k2 on the schematic diagram.

Suppiement A for 00339-90001
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This change has been made to permit compensation for dif-
ferences in the dynamic characteristics of FET’s used for Q1 00.
The vaiue of *R113 is selacted to minimize distortion introduced
by the input amplifier stage.

CHANGE N0. 4 (spplies to all instruments).

Page 6-10, Table 8-3. Change A4R23 from 0698-3445 Resistor 348
Q 1% to 0698-4450 Resistor 324 Q 1%. Change A4R55 from
0698-4453 Resistor 402 @ 1% to 0698-3445 Resistor 348 {
1%.

Page 8-17, Figura 8-15. Change the vaiue of R23 from 348 Q to
324 Q and the value of R55 from 402 (1 to 348 Q on the schematic
diagram.

These changes have been made to insure that the proper current is
available to drive photo-modules A3E1 and A3E2.

CHANGE NO. 5 (applies to instruments with serial numbers
1730A00451 and greater).

Page 6-7, Table 6-3. Change capacitor A3C302 from
0160-2628 (.03 mfd.) to 0150-0052 (.05 mfd).

Page 8-8, Table 8-3. Add the following resistor:

A3R314 0683-1035 Resistor 10 kfl1 5% 1/4 W

Page 8:23/8-24. Change the Power Supply schematic diagram as
shown in Figure 3.

MANUAL CHANGES

/3 \LI,,~
. 2 S - l

€303 lCMI
0.03

K% ' X 0.05
-t i
; ‘ ' A4
. ' . , 10K
1

o :

i . ' /
’ ' ;
1Y, ‘e
NI ! .\7 A
! 1 T
S . CA30
. . Lo
SN 8 L3 & a1
: H \9 < - .
: l EI i%
' 5 ¢ |
' s |
Figure 3..

CHANGE NO. 8 (applies to all instruments).

Page 6-10, Table 8-3. Change the part number and value of A4R59
from 0757-0407, 20002 to 0757-0410, 301Q. Change the part
number and value of reference designator A4R60 from
0757-0407, 2004 to 0757-0401, 1004.

Page 8-17, Figurs 8.15. Change the schematic value of RS9 from
2000 to 301Q and the value of R60 from 2000 to 100Q. Change
the voltage level at the junction of R59 and and R60 from +0.7 to
+0.5 voits.

This change establishes a new reference for A4U6C to insure that
the "HI” frequency indicator is extinguished when the proper
range is selected.

NOTE
If it is necessary to change photo-module A3E1 be

certain that A4R59 and A4R60 are the new values
listed in this change.

g

Model 3394

CHANGE NO. 7. (spplies to all instruments.)

Page 1-2, Table 1-1. Changed Fundamental Rejection specification
for frequency range 50KHz to 110 KHz from >86 dB to >83 d8

Page 4-10, Table 4-8. Change table as shown.

Table 4-6. Fundementsi Rejection and Inducsd Oistortion Test

Fundamental Induced
Test Rejection Distortion
Frequency Specification Specification

10 Hz
100 Hz

1kHz >-100 d8 >-95 d8
10kHz
20 kHz

30kHz E >-90 dB8

50kHz >-90 dB >-85 dB

110kHz >-83 d8 >-70 dB

Page &18. Change ‘‘Fundamental Rejection and Induced Destor-
tion Test’’ form as shown.

Fundamental Rejection and Induced Distortion Test:

339A 339
Test Fundamental Test {induced Test
Frequency Rejection Limit Distortion Limit
——
10Hz
100Hz
1kHz -100 d8 -95 dB8
10kHz
20kHz
30kHz -80 d8
50kHz -90 d8 -85 d8
110 kHz -83 dB -70 d8

CHANGE NO. 8 (applies to all instruments).

Page 6-14, Table 8.3. Change miscellaneous part MP12 part number
to 00339-04111. Change miscellaneous part MP13 part number
to 00339-04102. Add part number 5041-3155, quantity 10.
description " SHAFT EXTENDER”.

CHANGE NO. 9 (applies to ail instruments).

Page 69, Table 6-3. Change the part number of A4C25 from
0180-2338 to 0180-2927. The new part is the same value but
with a leakage specification of 0.6 uA maximum after 2 minutes
@ 9 vDC.
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CHANGE NO. 10 (applies to all instruments).

Page 6-3, Table 8-3. Add the following list of part numbers and
values to A1C47*:

0160-0356 CAPACITOR-FXD 18pF
0160-2306 CAPACITOR-FXD 27pF
0160-0204 CAPACITOR-FXD 47pF
0160-0376 CAPACITOR-FXD 68pF
0140-0193  CAPACITOR-FXD 82pF
0140-0194 CAPACITOR-FXD 110pF
0140-0198 CAPACITOR-FXD 200pF

Note that the value most often installed by the factory will be
200pF. The other values are possible aiternatives. Selection of
this value will optimize the high frequency {> 100kHz) distortion.

Page 8-21/8-22, Figure 8-17. Change the vaiue listed on the schematic
for C47* from S10pF to 200pF.

CHANGE NO. 11 (sffective on serial aumbers 1730A01182 to 1730A01958).

Page 6-9, Table 6-3. Add A4C32* and -the foliowing list of part
numbers and values:

0160-2248 CAPACITOR-FXD 4.3pF
0160-2249 CAPACITOR-FXD 4.7pF
0160-2250 CAPACITOR-FXD 5.1pfF
0160-2251 CAPACITOR-FXD 5.6pF
0160-2252 CAPACITOR-FXD 6.2pF

Note that the value most often instailed by the factory will be
5.1pF. The other values are possible alternatives.

Page 8-17, Figure 8-15. Add capacitor C32* in parallel with R2. The
vailue of C32°* should be listed as 5.1pF.

This addition will provide phase shift at 110 kHz which will im-
prove the fundamental rejaction at that frequency.

(applies to all instruments)
(effactive on seriai numbar 1730A01958 and above)

AY
The instalied value for C32* is 6.2pF. Since the above list already
includes this value a schematic change is-all that is necessary.

CHANGE NO. 12 (applies to all instruments)
(effective on serial number 1730A00596 and above).

Pags 8-5, Table 8-3. Change the part number of A2C23 from
0180-1746 to 0180-2944. The new part is the same value but
has a leakage specification of 0.05 uA maximum @ 14 vDC.

C23 is used to slow the response time of the rms detector U5,
which consequently slows the meter response in the NORMAL
mode. In the VU mode C23 is switched out of the circuit. If the d¢
leakage through C23 exceeds .05uA a dc voltage offset occurs at
pin 4 of U5 causing an erroneous meter reading.

Page 8-7, Table 8-3. Change the part number and value of A3C324
from 0180-0374, 10uF to 0180-0374, 15uF.

Page 8-23/8-24, Figure 8-18. Change the schematic value of C324
from 10ufF to 15uF.

Raising the value of this capacitor will lower the ac impedance of
the -15V power suppily to the A2 board. This will improve the
operation of the 80 kHz filter. N

CHANGE NO. 13 (applies to all instruments) (sffectiva on Serisl Number
1730A00776 and above).

Page 83, Tabic 8-3. Change the part number and vaiue of A1C21
from 0180-1745, 1.5uF to 0180-0197, 2.2uF.

MANUAL CHANGES
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Page 8-21/8-22, Figure 8-17. Change the schematic value of C21 from
1.QuF to 2.2uF.

This change reduces the 10Hz ripple in the amplitude controt cir-
cuits. A large ripple voltage at TP4 can cause CR4 to turn on
which causes harmonic distortion. :

Page 6-5, Table 8-3. Delete all information on A2C21.
Page 8-19/8-20, Figure 8-16. Delete C21 from the schematic.

This part has been deleted because the newer rms detectors
{A2U5) do not require its use.

{effective on serial numbers 1730A00778 to 2025A02646)

Page 8-4, Table 8-3. Change the part number and value of A2C13
from 0160-2244, 3pF to 0160-2236, 1pF.

Page 8-19/8-20, Figure 8-18. Change the schematic value of C13 from
3pF to 1pF.

This change has come about to increase the bandwidth of A2U4.
The old rms detector, A2US, had a peak in the response at
1 10kHz which compensated for the reduced bandwidth of A2U4.
The new detectors (marked ADS36AJ) don‘t have this peak in
their frequency response.

(applies to all instruments)
{affective on serisi numbers 2025A02646 and abaove)}

Page 6-4, Tabls 8-3. Delete all information on reference designators
A2C11 and A2C13.

Page 9-19/8-20, Figure 8-18. Delete schamatic symbols, values, and
designators for C11 and C13.

(offactive on serial numbars 1730A00776 to 2025A02226)

Page 6-6, Table 6-3. Change the part number and value for A3C114
from 0160-0363, 620pF to 0160-2209, 360pF.

Page 8-138-14, Figure 8-13. Change the schematic vaiue of C114
from 620pF to 360pF.

(applies to all instrumants)
{effactive on serial number 2025A02228 and above)

Page 6-8, Table 68-3. Change the part number and value of reference
designator A3C114 from 0160-2209, 360 pF to 0160-0341
640pF.

Page 8-13/8-14, Figurs 8-13. Change the schematic vaiue of C114
from 360pF to 640pF.

CHANGE NO. 14 (sppliss to all instruments)
(effective on serial number 1730A00844 and above).

Page 6-10, Table 68-3. Change the part number and value for A4R48
and A4R52 from 0698-4435, 2:49kQ to 0698-3515, 5.9kQ.

Page 8-17, Figure 8-15. Change the schematic values of R48 and
RS2 from 2.49kQ to 5.9kQ.

This change is being done to decrease the lock-in time of the
notch. Low level 120Hz line signais could beat with the fun-
damental when the 339 is tuned to 100Hz causing "out of
specification” distortion readings at 100Hz.
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CHANGE NO. 15 (applies to all instruments)
(sftective on serisl number 1730A00918 and above).

Page 6-8, Table 8-3. Change the part number and value of A3C132°
from 0160-2249, 4.7pF to the following list:

0160-2251  CAPACITOR-FXD 5.6pF
0160-2253 CAPACITOR-FXD 6.8pF
0160-2254 CAPACITOR-FXD 7.5pF
0160-2255 CAPACITOR-FXD 8.2pF
0160-2256 CAPACITOR-FXD 9.1pF
0160-2257 CAPACITOR-FXD 10pF
0160-2259 CAPACITOR-FXD 12pF
0160-2261 CAPACITOR-FXD 15pF

Note that the value maost often installed by the factory is 10pf.
This change is to prevent U101 from oscillating.

Page 8-13/8-14, Figure 8-13. Change the schematic value of C132°
from 4.7pF to 10pF.

The two gates of Q100 should be connected to pin 3 of U100 in-
stead of pin 2 as shown. On the schematic break the line between
the gates common point and the feedback loop of U100 and draw
a new line straight down to TP101 and pin 3 of U100.

Source-followar Q100 keeps the voltage across the input protec-
tion diodes constant. Prior to this change the bootstrap voltage
camae from the feedback network of U100 (pin 2) rather than the
input signal, causing distortion at higher frequencies due to the
delay in the feedback signatl.

CHANGE NO. 18 (effective on serial numbers 1730A00918 to 1730A02436).

Page §-8, Table 8-3. Add A3R60, part number 2100-3210, value
10KqQ.

Page 8-15/8-18, Figure 8-14. Add R60, a 10k variable resistor, in
saries with A3E1 photoresistor.

(appliss to ail instruments} .
{affective on serial nember 1730A02438 and above)

Page 89, Table 8-3. Delete all information on A3R60.

Page 8-15/8-16, Figure 8-14. Remove R60 and replace with a wire
jumper.

This was installed to insure that phase control {which runs the er-
ror lights) would not pull down to as low a bridge resistance as the
amplitude control and the LO frequency lamp always lights to
signal when the frequency is too low. It was later removed
because it was seldom used.

CHANGE NO. 17 (applies to all instruments) (sffective on sarial numbers
1730A00850 to 1730A00858 and 1730A00988 and sbovel.

Pege 6-8, Table 8-3. Add reference designator A3C28, part number
0160-2264, value 20pF.

Psge 6:8, Table 6-3. Change the part number and value for the
foilowing reference designators:

A3R42 from 0698-3161 38.3kQ to 0757-0454 33.2kQ
A3R43 from 0757-0451 24.3kQ to 0698-3168 23.7k1l
A3R48 from 0757-0446 15k@ 10 0757-0452 27.4kQ
A3R49 from 0698-3152 3.48kQ} t0 0757-0439 6.81kQ

Page 8-15/8-16, Figure 8-14. Change the schematic values of the
resistors above as shown. Add C28, value 20pF in parallel with
R49.

The addition of C28 and the change in value of R49 is to eliminate
a 5MHz oscillation in A3U3. The other resistor changes allow the

MANUAL CHANGES
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photoceils: A3E1 and A3E2 to pull the notch in through a wider
range of frequencies. Prior to this change, photocells which met
specifications but were at the limits would not work.

CHANGE NO. 18 (applies to all instruments) :
(sffective on serial number 1730A01486 and above)

Page 6.12, Table 8-3. Change the part number of reference
designator F2 from 2110-0384 to 2110-0612.

The old fuse caused 3rd order harmonic distortion at low frequen-
cies due to its thermal properties.

CHANGE NO. 19 (stfective on oa seriai numbers 1730A01758 te 2025A03427)

Page 6-8, Table §-3. Change the part number and value of A3C100
from 0160-2251, 5.6pF to 0140-0209, SpF.

Page 8-13/8-14, Figure 8-13, Change the value of C100 from 5.6pF to
SpF.

This change eliminates the possibility of a short from 10V to
ground.

(applies to all instruments)
{stfective on ssrial number 2025A03427 and ahove)

Page 6-8, Table 8-3. Change the part number and value of A3C100
from 0140-0209, SpF to 0160-2244, 3pF.

Page 8-13/8-14, Figurs 8-13. Change the value of C100 from SpF to
3pF.

CHANGE NO. 20 (appliss to sil instruments)
{effective aa serial number 2025A02226 and abovel

Page 6-8, Table 8-3. Change the part number and value of the follow-
ing reference designators as shown below:

A3C115 from 0160-2263 18pF to 0140Q-0190 39pF
A3C116 from 0140-0195 130pF to 0160-0134 220pF

Page 8-13/8-14, Figure 8-13. Change the value of C115 from 18pF to
39pF and of C116 from 130pF to 220pF.

Page 8.5, Table 6-3. Add A2CS50 and A2CSt whose part numbers
are 0160-4571 and values are . 1uf.

Page 8.6, Table 6-3. Add reference designators A2R60 and A2RS
whose part numbers are 0757-0401 and values are 1000.
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Page 8-19/8-20, Figurs 8-18. Add R50, R51, C50, and C51 to the
schematic as shown in Figure 4.
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This change is to decoupie power supplies on A2U1 to reduce the
affect of internal oscillation on the 80kHz filter response. The
values of C114, C115 and C116 are changed to compensate for
the stray capacitance in the new 00333-26513 printed circuit
board. {(See change no. 13 for information on C114).

(stfective on on serial number 2025A02228 to 2025A02416)

Page 8.9, Table 8-3. Change the part number of A3U200 from
1826-0109 to 1826-0413.

{offective from serisl numbsr 2025A02228 to 2025A02786)

Page 6-7, Table 8-3. Change the part number and vaiue of A3C205
from 0160-2264, 20pF to 0160-2200, 43pF.

Page 8-15/8-18, Figure 8-14. Change the value of C205 from 20pF to
43pF. °

(effective on serisl number 2025A02436 to 2025A027886)

Page 6.9, Table 8-3. Change the part number for A3U200 from
1826-0413 to 1826-0081.

(applies to all instruments)
(offective on serial number 2025A02786 and above)

Pags 89, Table 6-3. Change the part number for A3U200 from
1826-0081 to 1826-0413.

Page 6.7, Table 8-3. Change the part number and value of A3C205
from 0160-2200, 43pF to 0160-2198, 20pF.

Paée 5048

Pege 8-15/8-16, Figure 8-14. Change the value of C205 from 43pF to
20pF.

These changes reduce noise in the Analyzer Mode due to the
LM-318 Op Amp. Meter readings at 1kHz with a clean source are
typicaily -94dB. With the HA 2605 the meter typically reads
-96d8.

CHANGE NO. 21 (appliss te all instryments)
{effective on serial aumber 2022A02158 and abeve).

Page 6-14, Teble 6-3. Change the part numbers for the following
miscelianeous parts:

MPS  from 00339-00603 to 00339-00613
MP10 from 00339-00601 to 00339-00611
MP11 from 00339-00602 to 00339-00612
MP14 from 00339-00604 to 00339-00614
MP15 from 00339-00805 to 00339-00615
{offective on SN 1730A02156 and shove)

Page 6-13, Table 8-3. Add part number 00339-23201, Qty 5.
Coupler, Shaft.

CHANGE NO. 22 (applies to all instruments)
{stfective oa serisi number 2025A02296 and ahove).

Page B6-4, Table 8-3. Change the part number of A1U2 from
1826-0315 to 1826-0557.

Page 6-8, Table 8.3. Change the part number of A2U8 from
1826-0315 to 1826-0557.

Page 6-7, Table 8.3. Delete all information on A3J2.

Page 6-10, Table 8-3. Change the part number of A4U3, A4US, and
A4U6 from 1826-0315 to 1826-0557.

{offective on sarial numbers 1730A02158 to 2025A037186)

Page 8-6, Table 8-3. Change the part number for A2U1 from
1826-0315 to 1826-0557.

The change of IC part numbers is to a ceramic part to prevent fieid
failures due to phosphorus contamination.

(applies to all instrumeats)
{atfective an Serial Number 2025A03718 and above)

Page 8-8, Table 8.3. Change the part number of A2U1 from
1826-0557 to 1826-0323.

CHANGE NO. 23 {appliss to all instruments) .
(effective on serial number 2025A02368 snd above).

Page B8-11, Table 6-3. Add part number 00339-00616, " SHIELD.
PCB”.

CHANGE NO. 24 (spplies to all instruments)
{atfective on serisl number 1730A02438 and above).

Page 8-, Table 8-3. Change the part number and value for A3F100
from 2110-0011, .062A to 2110-0236, .1A.

Page 8-13/8-14, Figure 8-13. Charige the value of F100 from .062A to0
A,
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CHANGE NO. 25 (effective os sarial numbers 2025402438 to 2025A02786).

Page 8-7, Table 6-3. Dalete all information on A3C202, A3C203,
A3C204, A3CR200, and A3CR201.

Page 8-15/8-16, Figure 8-14. Delate schematic symb.ols, values, and
designators for C202, C203, €204, CR200, and CR201.

{spplies te all instruments)
{oftective on sarial number 2025A02786 and abeve)

Page 8-7, Table 8-3. Add the following reference designators, part
numbers, and vailues:

A3C204 0180-2201 S1pF
A3CR200 1301-0040 Diode
A3CR201 1901-0040 Diode

Page 8-15/8-18, Figure 8-14. Replace C204, CR200 and CR201
where they were in the schematic originally.

The end result is to deiete C202 and C203.
CHANGE X0. 28 (spplies to all instruments).

Page 8-13, Tabla 6.1. Change the description of part number
00339-04004 from " KNOB, TENS” to “KNOB, UNITS”. Change
the description of part number 00339-04005 from "KNOS8,
UNITS” to “KNOB, TENS”.

CHANGE NO. 27 (applies to ail instruments)
{effective an serial number 1730A02718 and sbove).

Page 6-12, Table 8-3. Just above tha listing of W4 add part number
00339-61915, "SWITCH ASSY.” and move the reference
designator W4 up to the new listing. Just above the listing of W5
add part number 00339-61916, “SWITCH ASSY.” and move
the refarence designator W5 up to the new listing.

Page §-13, Table 8-3. Just above the listing of W10 add part number
00339-61917, "SWITCH ASSY.” and move the reference
designator W10 up to the new listing.

CHARGE NO. 28 (effective on sarial numbars 2025A02848 to 2ﬂ25l03718).

Page 64, Tabls 8-3. Change the part number and value of the
reference designators below as listed:

A2C4 from 0160-0341 640pF to 0160-2940 470pF
A2CS from 0160-2201 S1pF to 0140-0192 68pF

Page 8-19/8-20, Figure 8-16. Change the value of C4 from 640pF to
470pF and that of C5 from 51pF to 68pF.

(applies to all instruments)
{effective on serisl aumber 2025A03716 and sbave)

Page 64, Table 8-3. Change the part number and value of the
reference designators below as listed:

A2C4 0160-2940 470pF to 0140-0234 500pF
A2C5 0140-0192 68pF to 0180-3083 62pF

Page 8-198-20, Figure 8-18. Change the value of C4 from 470pF to
500pF and that of C5 from 68pF to 62pF.

This change improves, 1)gain above 100kHz, and 2)80kHz filter
response. Changing A2R6 is part of this update. See change no.
29.

(appliss to all instrumeats)
{effective on serial number 2025A02648 and above)
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Page 8-4, Table 8-3. Change the part number and value of A2C15
from 0160-2201 51pfF to 0160-2204 100pF.

Page 8:19/8-20, figure 8-16. Change the value of C15 from 51pF to
100pF.

Page 8-13, Table 8-3. Change the part numbers and descriptions of
the following items:

from 2110-0465 to 2110-0564 FUSEHOLDER
from 2110-0467 to 2110-0565 CAP, FUSEHOLDER
from 2110-0470 to 2110-0569 NUT, FUSEHOLDER

CHANGE NO. 29 {applies to all instruments)
(effective on serial number 2025A03718 and absve).

Page 813, Teble 6-3. Change the part number of W7 from
00339-61607 to 00339-61612 and that of W7S10 from
3101-1656 to 3101-2216. The description for W7S10 should
read " SWITCH POWER” . Below that listing delete all information
on part number 5040-5932 and add 8120-0593, "CABLE
SHIELD".

Page 6.14, Table 8. Change the part number of MP1 from
00339-00201 to 00339-00211 and that of MP2 from
00339-00202 to 00339-00212.

Page -5, Table 8-3. Change the part number and value for A2R6
from 0698-4445, 5.76kQ to 0698-3382, 5.49kqQ.

Psge 8-19/8-20, Figers 8-16. Change the value of R6 from 5.76kQ to
5.49kQ.

This is part of the change to improve, 1}gain above 100kHz, and
2) BOkHz filter response. See change no. 28.

CHANGE NO. 30 (applies to ail instrumeats)
(stfective on serial aumber 2025A03786 asd abavel.

Page 8-11, Table 8-3. Change the part number 3100-3423 to
3100-1663.

When PN 3100-3423 went from hill-and-valley to a unidex index-
ar it was necessary to change part numbers. The new and oid PNs
are completely interchangeabte.

CHANGE NO. 31 {applies to all instruments)
{stfective on sarisl numbar 2025A02716 and abave).

Page 8.8, Tehle 8-3. Change the part number and value of A3C110
from 0140-0192, 68pF to 0140-0190, 39pF.

Page 6-9, Table 8-3. Add cable assy 00339-61613 at the end of the
listings for the A3 board.

Psge 8-13/8-14, Figurs 8-13. Change the value of C110 from éeps to
39pF.

These changes improve range-to-range accuracy.
Page 6-14, Table §-3. Add part number 5041-3124, PUSH ROD.
CHANGE NO. 32 (applies to all instruments).

Page 8-7. Table 6-3. Change the part number of A3Q100 from
1855-0360 to 1855-0458.

This change is being made because PN 1855-0360 is being
discontinued by the vendor.
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Page 8-8, Table 83. Add "SOCKET, 14 PIN IC”, part number
1200-0638 to the replaceabla parts list at the and of the listings
for the A2 board. N

Page 85, Table 83. Add "HOLD DOWN SPRING”, part number
1460-1581 to the replaceable parts list after the listing of A2K1.

Prioe to this change this part could only be ordered as part of the
relay.

CHANGE NO. 33 (spplies to ail instruments)
{stfective on serial number 2025A03571 and above).

Page 6-10, Tahle 6-3. Change the part number of A4U2 and A4U4
from 1820-0427 to 1826-0934.

A seperate PN for Signetics part was established because PN
1820-0427 will no longer give the fundamental rejection required

_ by the 339A.

CHANGE N0. 34 {applies t0 all instruments).

Page 8-6, Table 8-3. Change the part number of A3C16 and A3C17
from 0160-3822 to 0150-0084. The value does not change.

Change the part number and value of A2R35 from 2100-0587,
2k to 2100-3252, 5ka.

CHANGE NO. 35 (applies to all instruments).

Page 8.3, Table 6-3. Change the part number of A1 from
00339-66501 to 00339-66511. )

Page 8.4, Table 8-3. Change the part numbers of the components
listed below:

A1S6 from 00339-61902 to 00339-61906
A1S7 from 00339-61903 to 00339-61907
A1S8 from 00339-61904 to 00339-61908
A2 from 00339-66502 to 00339-66512

Add to the description of part number 3100-3421 (under A1S6)
“MULTIPLIER” . Change the description of A1S7 from “UNITS”
to " TENTHS” . Add to the description of part number 3100-3422
{under A1S7) “TENTHS”. Change the description of A1S8 from
“TENTHS” to ~ d

Page 6-9, Table 8-3. Change the part numbers of the components
listed below:

A3S1 from 00339-61906 to 00339-61901
A3S2 from 00339-61906 to 00339-61902
A3S3 from 00339-61907 to 00339-61903
A3S4 from 00339-61908 to 00339-61904
A3S5 from 00339-619089 to 00339-61905

Page 8-11, Table 8-3. Change the part number for AS5SS from
00339-61901 to 00339-619089.

Page 8-13, Table 8-3. Delete the part number 0370-2990 KNOB,
RND W/BAR.

Page 8-14, Tabis 8-3. Change the part number of MP16 from
00339-00606 to 00339-00616. Add the part number
5041-0531, KEY CAP.
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CHANGE NO. 38 (applies te all instruments)
(offective an serial number 1730A01958 and abovs).

Page 8-9, Table 8-3. Change the part number and value of A4R2 from
0757-0472, 200kQ to 0698-4211, 158kq.

At the bottom of the page. change the note to read " with sarial
numbers 1730A00196 to 1730A00266."

Page 8-17, Figere 8-15. Change the value of R2 (feedback on U1}
from 200k to 158k.

Page 8-10, Teble 8-3. Change the following part numbers and values:

A4R21 from 0698-4486 24.9k to 0698-3243 178k
A4R22 from 0698-4486 24.9k to 0698-3243 178k
A4R49 from 0757-0447 16.2k to 0698-3228 49.9k
A4RS1 from 0767-0447 16.2k to 0698-3228 49.9k
A4RS53 from 0757-0280 1.0k 10 0757-0273 3.01k

Page 817, Figure 8-15. Change the values on the schematic as listed
above.

These changes were made to reduces intarnally generéted 2nd
harmonic distortion. These changes slow down the 339A
response as shown be!qw:

Pu& Time
Frequency Befors Changs After Change
10Hz 10 sec. 12 sec.
1Hz 4 sec. 9 sec.
100kHz 3 sec. 6 sec.

CHANGE NO. 37 (applies to all instruments)
{effective on serial numpu 2025A03558 and above).

Page 8-13, Table 6-3. Change the following part numbers as listed:

oud New

00339-04001 | 00339-04007} KNOB, DISTORTION RANGE
00339-04002 | 00339-04008]| KNOB, INPUT RANGE
00339-04003 | 00339-04009| KNOB, OSC LEVEL
00339-04004 | 00339-04010] KNOB, UNITS
00339-04005 | 00339-04011| KNO8, TENTHS
00339-04006 | 00339-04013 | KNOB. MULTIPLIER

0370-109¢ 0370-3054 | KNOB, POINTER

0370-2994 0370-3055 1 KNOB, POINTER

Page 6-8, Table 8-3. Change the part number of A3 from
00339-66503 to 00339-66513.

CHANGE NO. 38 (applies to.all instruments).
In Section V, Adjustments, make the following changes:

Page 5-2. Add paragraph 5-14d to read, "Set the frequency
multiplier controi to each range and verify that the voitage leve! at
A1TP8 remains negative.”

Paragraph 5-11. Under Equipment Required, Low Distortion
QOscillator, (-hp- Model 339A) should read " (-hp- Model 238A)."7

Page 5-3, Parsgraph §-17b. On the listing INPUT RANGE...3V, the
" 3V* should have listed beside it, " {+ 10dBV)".

Paragraph 5-17¢ should read, “ Set the controls of the 239A signal
source to obtain a 1kHz (1.0 x 1k} signal. Adjust the output teve!
for a full scale meter indication of O dB8V on the instrument under
test.”

Add a paragraph between 5-17g and 5-17h that reads, " Set the
239A level controls for a -10dB indication on the 3571A.”

Page 5-4. Paragraph 5-17k should read, ~ Adjust the output of the
239A for a full scale meter indication on the unit under test.”
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Paragraph 5-17a should read, * Set the frequency of the 239A Ato
10Hz (1.0 x 10). Adjust the output level for a full scale meter in-
dication on the instrument under test.”

Paragraph 5-17y should have added to the end of it, ” This reading
must be >-95dB.”

Paragraph §-18. Under Equipment Required, Low Distortion
Oscillator, {-hp-Model 339A) should read ” (-hp- Model 239A)".

Paragraph 5-18¢ should read, “ Adjust the 239A signal source to pro-
vide a 10kHz, 1V signal.”

Page 5-7/5-8, Figure §-. Switch the part designators and adjustment
descriptions on A2R37 and A2R17 shown in the lower left corner
of the drawing.

CHANGE NO. 39
(effactive on serial numbers 2025A04006 thru 2025A04160)

Page 6-7. Table 6-3. Change the part number of A3Q100 from
1855-0458 to 1855-0269.

This change was made because the vendor discontinued the part.

CHANGE NO. 40 (appiies to all instruments)
{effactive on serial numbers 2025A04161 and abovel

Page 6-7, Table 8-3. Change the part number of A3Q100 from
1855-0269 to 1855-0230.

This change was made because the input circuit has better distor-
tion performance with a depletion mode MOSFET. This part should
be used in all instruments.

Page 8-5, Table 6-3. Change the part number and value of A2R16
from 0757-0422, 909 ohms to 0757-0420, 750 ohms. Change
the part number and value of A2R17 from 2100-3212, 200 ohms
to 2100-0554, 500 ohms.

Page 8-19/8-20, Figure 8-16. Change the schematic value of R16
from 909 to 750 and that of R17 from 200 to 500.

This change was made to give control over a larger percentage of
full scale deflaction of the meter. This allows meters to be used
from the full range of the meter specification.

CHANGE NO. 41 (applies to all instruments)

Page 6-5, Table 6-3. Under A2K1, change HOLD DOWN SPRING
1460-1581 to RELAY HIDDNSP 1460-1612.

Page 1-3, Table 1-1. In the OSCILLATOR section under Distortion,
change the tabie of specifications.to read as below:

10 Hzto 20 kHz
20 kHz to 30 kHz
30 kHz to 50 kHz
50 kHz to 80 kHz
80 kHz to 110 kHz

< -93 dB {0.0022%)THD
< —- 85 dB (0.0056%)THD
< -80 dB (0.01%)THD

< -70 d8B (0.032%)THD
< ~65 dB (0.056%)THD
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Page 4-8, Table 4-5. Change the tabie to read as below.

339A THD
Frequency Specification

10 Hz <-93 d8
100 Hz <-93 d8
1 kHz < ~93 d8
10 kHz <-93 d8
20 kHz <-93d8
30 kHz <-85d8
50 kHz <-80d8
80 kHz <-70dB
109 kHz < -65 dB8

Note: The change to this table reflects the specification change and
a change in relative symbols which was an error in the original
manuscript (-94 dB is less than, not >, -983 dB).

Page 4-10, Table 4-8. Change all ‘‘greater than'’ signs to " <'".
{See note above.)

Page 4-15, Perfarmancs Test Record, Oscillator Total Harmonic
Distortion Test:. Change the table to read as below:

33%A
Output Calculated Test
Frequency THO Limit
10 Hz -93 d8
100 Hz -93 d8
1 kHz -93 d8
10 kHz . -83 dB
20 kHz -93 @B
30 kHz -85 d8
50 kHz -80 d8
80 kHz -70 d8
109 kHz . -65 dB




.

(A ciciano

OPERATING AND SERVICE MANUAL

MODEL 339A
DISTORTION MEASUREMENT SET

Serial Numbers: 1730A01162 and Greater

IMPORTANT NOTICE

This manual applies directly to instruments with serial number
shown on this page. f changes have been made in the instrument
since this manual was printed, a ‘’‘Manual Changes’* supplement
supplied with this manual will define these changes. Be sure to
record this information in your manual. Backdating information
contained in Section VIl adapts this manual to instruments having
serial numbers lower than those shown on this page.

l WARNING I

To help minimize the possibility of electrical fire
or shock hazards, do not expose this instrument
to rain or excessive moisture.

Manual Part No. 00339-90001

Microfiche Part No. 00339-90051

©Copyright Hewlett-Packard Company 1977
P.O. Box 301, Loveland, Colorado, 80537 U.S.A.

Printed: December 1979




() Pl

CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment Jrom the
JSactory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na-
tional Bureau of Standards, to the extent allowed by the Pureau’s calibration JSacility, and to the calibration facilities
of other International Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty

shall be for the specified period] . During the warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will execute its
programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer,

Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.
EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available
Jor Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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(ﬁﬁ HEWLETT

PACKARD
SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
liability for the customer's failure to comply with these requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical ground. The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire {(green) firmly connected to an
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the
power cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with power cable connected. Under certain conditions, dangerous voltages may exist even with
the power cable removed. To avoid injuries, always disconnect power and discharge circuits
before touching them.

DO NOT SERVICE OR ADJUST ALONE
Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or per-
form any unauthorized modification to the instrument. Return the instrument to a Hewlett-
Packard Sales and Service Office for service and repair to ensure that safety features are main-
tained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

| WARNING l

Dangerous voltages, capable of causing death, are present in this instrument. Use ex-
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction

manual in order to protect against damage to the instrument.

WARNING I
ECAUTION?

NOTE:

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes all exposed metal struc-
tures.

Alternating current (power line).
Direct current (power line).

Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This Operating and Service Manual contains
information necessary to install, operate, test, adjust, and
service the Hewlett-Packard Model 339A Distortion
Measurement Set.

1-3. This section of the manual contains the performance
specifications and general operating characteristics of the
Model 339A. Also listed are available options and
accessories, and instrument and manual identification
information.

1-4. SPECIFICATIONS.

1-5. Operating Specifications for the Model 339A are
listed in Table I-1. These specifications are the
performance standards or limits against which the
instrument is tested. Table 1-2 lists general operating
characteristics of the instrument. These characteristics
are not specifications but are typical operating
characteristics included as additional information for the
user.

1-6. INSTRUMENT AND MANUAL IDENTIFI-
CATION.

1-7. Instrument identification by serial number is
located on the rear panel. Hewlett-Packard uses a two-
section serial number consisting of a four-digit prefix and
a five-digit suffix separated by a letter designating the
country in which the instrument was manufactured. (A =
U.S.A.; G = West Germany; J = Japan; U = United
Kingdom.) The prefix is the same for all identical
instruments and changes only when a major instrument
change is made. The suffix, however, is assigned
sequentially and is unique to each instrument.

1-8. This manual applies to instruments with serial
numbers indicated on the title page. If changes have been
made in the instrument since the manual was printed, a
yellow “Manual Changes” supplement supplied with the
manual will define these changes and explain how to
adapt the manual to the newer instruments. In addition,
backdating information contained in Section VIl adapts
the manual to instruments with serial numbers lower
than those listed on the title page.

1-9. Part numbers for the manual and the microfiche
copy of the manual are also listed on the title page.

1-10. DESCRIPTION.

1-11. The Model 339A Distortion Measurement Set
combines a low distortion signal source, a high resolu-
tion distortion analyzer, an rms responding voltmeter
and a VU (volume units) meter in one unit.

1-12. The signal source used in the Model 339A is a
“bridged-T"’ oscillator which provides a low distortion
sine-wave signal from 10 Hz to 110 kHz. The output
amplitude is variable from 1 mV rms to 3 V rms into a
600 ohm load and is maintained by an amplitude control
circuit which minimizes amplitude variations even when
changing frequency ranges.

1-13. The distortion analyzer section of the 339A
contains a tracking notch filter which is tuned to the
oscillator frequency. The analyzer measures total
harmonic distortion (THD) from 100% full-scale to .01%
full-scale in nine ranges and features both automatic “Set
Level” and automatic “Nulling” to greatly simplify
operation. The Auto Set Level feature automatically sets
the reference level overa 10 dB range. If the input signal is
outside this range, a LED on the front panel indicates
whether the INPUT RANGE control setting must be
increased or decreased to be within the “pull-in” range of
the Auto Set Level. The Auto Nulling feature is fully
automatic when the 339A internal oscillator is used as the
signal source. When an external oscillator is used as the
signal source, an LED on the front panel indicates which
direction the FREQUENCY controls must be set to be
within the Auto Nulling range. Distortion characteristics
of the input signal can be monitored at the MONITOR’
OUTPUT terminals with external equipment (oscillo-
scope, voltmeter, spectrum analyzer, etc.) to provide
additional analysis of the distortion products.

_1-14. The Model 339A is equippped with an amplitude

modulation (AM) detector which has a frequency
response from 550 kHz to 1.6 MHz. The AM detector
permits the measurement of modulation distortion.

1-15. The 339A contains three active filters, one high-
pass and two low-pass, which enables the user to
eliminate unwanted frequencies and noise to permit
higher resolution measurements.

i-16. The ac voltmeter section of the 339A measures the

rms value of input voltage from 1 mV full-scale to 300 V
full-scale in twelve ranges. In the VU meter mode, the

1-1
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meter response characteristics are changed to those of a
volume units meter.

Option 908: Rack Mounting Kit

Option 909: Front Handle and Rack Mounting Kit

Option910: Additional Operating and Service
Manual

1-17. OPTIONS.

. . 1-19. Recommended Test Equipment.
1-18. The following options are available for use with the

Model 339A: 1-20. Equipment required to maintain the Model 339A is

listed in Table 1-3. Other equipment may be substituted if

Option 907: Front Handle Kit it meets the critical requirements listed in the table.

Table 1-1. Specifications.
DISTORTION

Fundamental Frequency Range:

10 Hz to 110 kHz continuous frequency coverage in 4
decade ranges with 2-digit resolution. Distortion
analyzer and oscillator are simultaneously tuned.

Distortion Measurement Range:

0.01% fult scaie to 100% full scale (-80 dB to 0 dB} in 9
ranges.

Detection and Meter Indication:

True rms detection for waveforms with crest factor < 3.
Meter reads dB and % THD (Total Harmonic Distortion).
Meter response can be changed from NORMAL to VU
ballistics with a front panel switch.

Distortion Measurement Accuracy:

20 Hzto 20 kHz +1dB
10 Hzto 50 kHz +1,-2dB
50 kHz to 110 kHz +1.5, -4 dB

NOTE

The above specifications apply for harmonics
< 330 kHz.

Fundamental Rejection:

10 Hzto 20 kHz >100dB
20 kHz to 50 kHz > 90dB
50 kHz to 110 kHz > 86dB
Distortion Introduced by Instrument (Input > 1 V rms)

10 Hzto 20 kHz < -95 dB
20kHzto 30kHz < -90dB
30 kHz to 50 kHz < -85 dB
50 kHz to 110 kHz < -70dB

Residual Noise (Fundamental frequency setting < 20 kHz, 80

kHz filter in, source resistance < 1 kQ} shielded):

< -92 dB referenced to 1 V.

Input Level for Distortion Measurements:

30 mV to 300 V rms
{100 mV range minimum)

Input Impedance:

100 k2 £1.0% shunted by < 100 pF input High to Low.

DC Isolation:

Input low may be connected to chassis ground or floated
30 V to reduce the effects of ground loops on the
measurement.

Auto Set Level:

No set level adjustment réquired. Distortion
measurements are made directly over 10 dB range
selected by input range switch. Two LED annunciators
provide a fast visual indication to change input range for
valid distortion measurement. Correct range is indicated
when both annunciators are extinguished.

Auto Null:

Using internal oscillators: No manual frequency tuning
necessary when using internal oscillator as signal
source. Oscillator frequency controls simultaneously
tune the analyzer.

Using external frequency source: Two LED annunciators
provide a quick visual indication for the operator to in-
crease or decrease the analyzer frequency controls.
When the analyzer is rough tuned to within one least
significant digit of the fundamental frequency, the in-
dicator lights are extinguished and the 339A auto-nul!
circuitry takes over to provide a fast accurate null
without tedious operator tuning.

Input Filters (usable on all functions):

Low Pass

30 kHz - 3 dB point at 30 kHz, + 2.6 kHz, ~ 3 kHz.
Provides band limiting required by FCC for proof-of-
performance broadcast testing.

80 kHz - 3 dB point at 80 kHz, + 7 kHz, ~ 7.9 kHz.
Normally used with fundamental frequencies
<20 kHz to reduce the effect of higher frequency
noise present in the measured signal.

High Pass

400 Hz -3 dB point at 400 Hz, + 35 Hz, — 40 Hz.
Normally used with fundamental frequencies
> 1 kHz to reduce the effect of hum components in
the input signal.

Monitor Qutput:

Provides scaled presentation of input signal after

1-2
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Table 1-1. Specifications (Cont'd).

fundamental is removed for further analysis using
oscilloscope or low frequency spectrum analyzer.

Output Voltage: 1 V rms +5% open circuit for full

scale meter indication, proportional to meter
deflection.

QOutput Resistance: 1 k1 £5%.

VOLTMETER

Voltage Range:
1 mV rms full scale to 300 V rms full scale
(- 60 dB to +50 dB full scale, meter calibrated in dBV
and dBm into 600 Q)
Frequency Range:
10 Hz to 110 kHz

Accuracy (% of range setting)

20 Hz to 20 kHz + 2%
10 Hz to 110 kHz t 4%

Detection and Meter Indication

True rms detection for waveforms with crest factor < 3.
Meter reads true rms volts, dB V, and dBm into 60002.

Input Impedance:

100 kK2 * 1.0% shunted by <100 pF Input High to
Low.

Monitor Output:

Provides scaled presentation of input signal for further
analysis using oscilloscope or low frequency spectrum
analyzer.

Qutput Voltage: 1 V rms +5% open circuit for full
scale meter indication, proportional to meter
deflection.

Output Resistance: 1 k2 + 5%.

RELATIVE INPUT LEVEL

Provides a ratio measurement relative to an operator
selected reference tevel with readout directly indB V or
dBm (600 Q).

Voltage range, frequency range, accuracy
specifications, and monitor are the same as in
VOLTMETER mode. (Accuracy is relative to 0 dB set level
input.)

OSCILLATOR ~

Frequency Range:

10 Hz to 110 kHz in 4 overlapping decade ranges with 2
digit resolution. Frequency vernier provides continuous
frequency tuning between 2nd digit switch settings.

Qutput Level:

Variable from < 1 mV to > 3 V rms into 600 Q1 with 10
dB/step LEVEL control and 10 dB VERNIER adjustment.

0OSC LEVEL position on function switch allows a quick
check of oscillator level without disconnecting leads to
device under test.

OFF position on Oscillator LEVEL control provides fast
signal-to-noise measurement capability. Oscillator
output terminals remain terminated in 600Q.

Frequency Accuracy:

+ 2% of selected frequency (with FREQUENCY VERNIER
in CAL position).

Level Flatness:

20 Hz to 20 kHz +0.1 dB
10 Hz to 110 kHz +0.2 db

Distortion (=600 Q load, <3 V output/:
10 Hzto 20 kHz < -95 dB (0.0018%) THD
20 kHz to 30 kHz < -85 dB (0.0056%) THD
30 kHz to 50 kHz < -80 dB (0.01%) THD
50 kHz to 110 kHz < -70 dB (0.032%) THD
QOutput Resistance:

60042 + 5%

AM DETECTOR

Frequency Range:

Carrier frequencies: 550 kHz to 1.6 MHz.
Modulation frequencies: 20 Hz to 20 kHz.

Distortion introduced by AM ‘Detector {with 30 kHz filter
switched IN):

Up to 85% Modulation: < -36 dB {1.6%) THD
85% to 95% Modulation: < -30 dB (3%) THD

Input Level

Maximum: 60 V peak
Modulation signal level:
2.0 V rms minimum
10 V rms maximum

Monitor Output (with modulated RF carrier applied to
AM Detector input):

1.3
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Table 1-1. Specificatons (Cont'd).

Distortion mode: Provides scaled presentation of
demodulated input signal after fundamental is

Voltmeter and Relative Input mode: Provides scaled
presentation of demodulated input signal.

removed.
Qutput Voltage and Qutput Resistance are the same
as in Distortion mode.

Table 1-2. Typical Operating Characteristics.
GENERAL
Operating Environment: Weight:
Temperature: 0°C to 50°C. Net 8.2 kg (18 Ibs.); shipping 11.3 kg (25 Ibs.).
Humidity Range: < 95%, 0°C to 40°C.
Dimensions:

Storage Temperature:
-40°C to +65°C.
Power:

100/120/220/240, +5%, -10%, 40 to 66 Hz, 200 mA
max.

426 mm wide x 146 mm high x 442 mm deep {16.75"
wide x 5.75" high x 17.4" deep).

Table 1-3. Recommended Test Equipments.

Instrument Critical Specification Recommended Model Use

AC Calibrator Frequency: -hp- Model 745A
10Hz - 110 kHz AC Calibrator
Output Level: -hp- Model 746A PAT
1 mV-300Vrms High Voltage
Level Accuracy: Amplifier
+.2%
Output Impedance:
=50Q

True RMS Frequency Range: -hp- Model 3403C

Voltmeter 10 Hz - 110 kHz True RMS PT

Voltage Range: Voltmeter
1TmV-10V rms
Measurement Accuracy:
+ .5%
Measurement Resolution:
.1% of full-scate
Crest Factor:
=4

Pulse Generator Pulse Output -hp- Model 8011A p
Amplitude: Pulse Generator
10Vp-p
Pulse Width:
Variable, 1 msec — 10 usec
Repetition Rate:
100 Hz — 10 kHz

Oscilloscope Bandwidth: -hp- Model 1221A PT
DC - 2 MHz Oscilloscope
Sweep Time:
.1 us - .5 sec/div
Sensitivity:
1 V/div.
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Table 1-3. Recommended Test Equipments (Cont'd).

Section |

Instrument Critical Specification Recommended Model Use
Frequency Counter | Frequency Range: -hp- Model 5300A
10 Hz - 110 kHz Counter Mainframe [
Frequency Resolution: -hp- Model §302A
.1% of reading Counter Module
Spectrum Analyzer | Frequency Range: -hp- Model 3044A PA
10 Hz - 330 kHz Spectrum Analyzer
Frequency Resolution:
1 Hz
input Amplitude:
1V
Dynamic Range:
50 dB
Measurement
Resolution:
+.1d8
Minimum Bandwidth:
3 Hz
Tuneable Notch Frequency Range: -hp- Model 339A P
Filter 10 Hz - 110 kHz Distortion
Notch Depth: Measurement
= -80 dB Set
Low Distortion Frequency Range: -hp- Model 239A PAT
Oscillator 10 Hz - 110 kHz Oscillator
Output Level:
3 V rms into 600 ()
THD:
> -95 d8 (10 Hz - 20 kHz)
> -85 dB (20 kHz - 30 kHz)
> -80 dB (30 kHz - 50 kHz)
> -70 dB (50 kHz - 110 kHz)
DC Digital Input Range: -hp- Model 3465A AT
Voltmeter 4 Vdc Digital Voltmeter
Measurement
Accuracy:
+ 1%
Resolution:
.01% of full-scale
Resistors 600 (1 Resistive -hp- Accessory No. PA
Load 11095A
600 (2 1% Metal -hp- Part No.
Fitm 0698-5405
60 k) 1% Metal -hp- Part No.
Film 0698-5973 P
100 k() .1% -hp- Part No.
Metal Film 0698-4158
1k 1% -hp- Part No.
Metal Film 0757-0280

P = Performance Test

A = Adjustment Procedures

T = Troubleshooting

1-5/1-6
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Section Il

SECTION Il
INSTALLATION

2-1. INTRODUCTION.

2-2. This section of the manual contains information and
instructions necessary to install the Model 339A
Distortion Measurement Set. Also included are initial
inspection procedures, power and grounding require-
ments, environmental information, and packaging
instructions.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected, both
mechanically and electrically, before shipment. 1t should
be free of mars and scratches and in perfect electrical
order. The instrument should be inspected upon receipt
for damage that might have occured in transit. If the
shipping container or cushioning material is damaged, it
should be kept until the contents of the shipment have
been checked for completeness and the instrument has
been mechanically and electrically inspected. Procedures
for testing the electrical performance of the Model 339A
are given in Section IV of this manual. If the contents are
incomplete, if there is mechanical damage or defect, or if
the instrument does not pass the Performance Tests,
notify the nearest Hewlett-Packard Office. (A list of the -
hp- Sales and Service Offices is presented at the back of
this manual.) If the shipping container isdamaged, or the
cushioning material shows signs of stress, notify the
carrier as well as the Hewlett-Packard Office. Save the
shipping materials for the carriers inspection.

2-5. PREPARATION FOR USE.
2-6. Power Requirements.

2-7. The Model 339A requires a power source of 100,
120, 220, or 240 V ac (+5% - 10%), 48 Hz to 66 Hz single
phase. Maximum power consumption is 48 VA.

2-8. Line Voitage Selection.

2-9. Before connecting ac power to the Model 339A
‘make sure the rear panel line selector switches are set to
correspond to the available power line voltage and that
the proper fuse is installed, as shown in Figure 2-1. The
instrument is shipped from the factory with the line
voltage and fuse selected for 120 V ac operation.

2-10. Power Cable.

2-11. Figure 2-2 illustrates the standard configurations
used for -hp- power cables. The number directly below
each drawing is the -hp- part number for a power cable
equipped with a connector of that configuration. If the

100V 100V
120V- 120V
240V 240V

220V 220V

100 Volts 120 Volts
100V 100V
120V 120
240V 240
220V 220v

220 Volts 240Volts

ST0-0-3440
NOMINAL OPERATING RANGE

VOLTAGE - 10%, + 5% of nominal FUSE
100 volts 90 to 105 volts

120 volts 108 to 126 volits 0.25 A
220 volts 198 to 231 volts

240 volts 216 to 252 volts

Figure 2-1. Line Voltage Selection.

appropriate power cable is not included with the
instrument, notify the nearest -hp- Sales and Service
Office and the proper cable will be provided.

2-12. Grounding Requirements.

2-13. To protect operating personnel, the National
Electrical Manufacturer’s Association (NEMA)
recommends that the instrument cabinet and front panel
be grounded. The Model 339A is equipped with a three

2

8120-1689

8120-135I

8120-1369

125 V-6A* 250 V -6A*

&
§ N
R %

8120-0698

8120-1348

*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-2. Power Cord Configurations.
2-1




il

Section 11

conductor power cable which, when plugged into an
appropriate receptacle, grounds the instrument.

2-14. Bench Use.

2-15. The Model 339A is shipped with plastic feet and tilt
stands installed and is ready for use as a bench
instrument. The plastic feet are shaped to permit
“stacking” with other full-module Hewlett-Packard
instruments. The tilt stands permit the operator to elevate
the front of the instrument for operating and viewing
convenience.

2-16. Rack Mounting.

2-17. The Model 339A may be rack mounted by adding
rack mounting kit Option 908 or Option 909. Option 908
contains the basic hardware and instructions for rack
mounting; Option 909 adds front handles to the basic
rack mount kit. The rack mount kits are designed to
permit the instrument to be installed in a standard 19inch
rack.

2-18. ENVIRONMENTAL REQUIREMENTS.

I WARNING I

To prevent electrical shock or fire hazard,
do not expose the instrument to rain or
moisture.

2-19. Operating and Storage Temperature.

2-20. In order to meet the specifications listed in Table
1-1, the instrument should be operated within an am-
bient temperature range of 0°C to +50°C (+ 32°F to
+ 122°F).

2-21. The instrument may be stored or shipped where
the ambient temperature range is within —40°C to
+65°C (—40°F to + 149°F). However, the instrument
should not be stored or shipped where temperature fluc-
tuations cause condensation within the instrument.

2-2
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2-22. Humidity.

2-23. The instrument may be operated in environments
with relative humidity of up to 95%. However, the
instrument must be protected from temperature extremes
which cause condensation within the instrument.

2-24. Altitude.

2-25. The instrument may be operated at altitudes up to
4572 meters (15,000 feet).

2-26. REPACKAGING FOR SHIPMENT.
NOTE

If the instrument is 1o be shipped to Hewlett-
Packard for service or repair, attach a tag to
the instrument identifying the owner and
indicating the service or repair to be
accomplished. Include the model number and
Sull serial number of the instrument. In any
correspondence, identify the instrument by
model number and full serial number. If you
have any questions, contact your nearest -hp-
Sales and Service Office.

2-27. The following is a general guide for repackaging
the instrument for shipment. If the original container is
available, place the instrument in the container with
appropriate packing material and seal well with strong
tape or metal bands. If the original container is not
available, proceed as follows:

a. Wrap the instrument in heavy paper or plastic
before placing it in an inner container.

b. Place packing around all sides of the instrument
and protect the front panel with cardboard strips or
plastic foam.

c. Place the instrument and inner container in a heavy
carton and seal with strong tape or metal bands.

d. Mark the shipping container “DELICATE
INSTRUMENT”, “FRAGILE", etc.
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1. Meter indicates voltage level, distortion in dB or percent,
or VU {volume units) in dB.

2. Filters permit the user to eliminate unwanted frequencies
and noise from the measurement. The filters include a 400 Hz
high-pass filter which is normally used to reject power-line
related noise, a 30 kHz low-pass filter for use in making “'proof
of performance” measurements at AM broadcast stations, and
an BO kHz low-pass filter to eliminate high frequency noise.

3. DISTORTION RANGE control selects the gain of the
distortion measurement circuits to the proper sensitivity for
measuring the applied signal.

4. INPUT RANGE control sets the input range of the
distortion and meter circuits to the proper sensitivity for
measuring the applied signal.

5. Input Range indicators indicate the direction the INPUT
RANGE control must be turned to select the correct range for
the signal applied.

6. FREQUENCY controls determine the fundamental
rejection frequency of the analyzer and the output frequency of
the oscillator.

$

7. Frequency indicators indicate the direction the
FREQUENCY controls must be turned to bring the analyzer
circuits within “pull-in range’* of the fundamental frequency of
the applied signal. This applies only when using an external
signal source.

8. OSCILLATOR QUTPUT terminals. Qutput impedance is
600 N.

9. OSCILLATOR LEVEL control chianges the output level in
10dB V steps from 3mV rms to 3V rms into 600 (1. The LEVEL
control also includes an OFF position which disconnects the
oscillator output and terminates the output terminals with a
600 Q) resistive load.

10. Oscillator LEVEL Vernier permits the output level to be
varied below the level selected by the LEVEL control. This
makes the oscillator output level continuously variable from
less than 1 mV to greater-than 3 rms into 600 ().

11. OSCILLATOR FREQUENCY VERNIER. Frequency range
of the vernier permits the oscillator output frequency to be in-
creased above the frequency selected by the FREQUENCY
controls. Frequency range of the vernier is approximately equal
to one step on the center frequency control.

Figure 3-1. Control, Connector and Indicator

Descriptions.
3-0



12. DISTORTION ANALYZER (and voltmeter} terminals
provide connection for analyzer and voltmeter inputs.

13. ANALYZER (and voltmeter) INPUT/GND SELECT switch
selects DiStortion ANalyzer input with either circuit or chassis
ground or AM DETECTOR input with chassis ground only.

14. AM DETECTOR input terminal provides connection for
amplitude modulated RF signals.

15. Ground Terminal provides connection to 339A Chassis.

16. METER RESPONSE switch selects normal or VU (volume
units) meter response. :

17. RELATIVE ADJUST permits the user to set a convenient
reference level on the meter when using the voltmeter
RELative LEVEL FUNCTION.

18. FUNCTION control selects analyzer or voltmeter
functions.

19. MONITOR terminals permit the signal applied to the
meter circuitry to be monitored. The MONITOR output is 1 V
rms for a full-scale meter deflection.

With an audio signal applied to the DISTORTION ANALYZER
input the MONITOR output will be:

DISTORTION FUNCTION - Distortion products of the applied
signal after the fundamental has been removed.

INPUT LEVEL - And RELative LEVEL FUNCTIONS. Scaled
presentation of the applied signal.

With a modulated RF signal applied to the AM DETECTOR input
the MONITOR output will provide:

DISTORTION FUNCTION - Scaled presentation of the
demodulated input signal with the fundamental removed.

INPUT LEVEL and RELative LEVEL FUNCTIONS - Scaled
presentation of the demodulated input signal.

The MONITOR terminals are disabled when using the
OSCillator LEVEL FUNCTION.

20. LINE switch applies ac power to the instrument.
21. AC LINE connector provides connection for ac power.

22. AC VOLTAGE SELECTOR switches setthe instrument to
operate from 100 V, 120 V, 220V, or 240 V ac power source.

23. FUSE protects the instrument circuits from excessive
current.
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Section III

SECTION 1l
OPERATION

3-1. INTRODUCTION.

3-2. This section contains information and instructions
necessary for operation of the Model 339A Distortion
Measurement Set. Included is a description of operating
characteristics, a description of operating controls and
indicators, and functional checks to be performed by the
operator.

3-3. OPERATING CHARACTERISTICS.
3-4. General.

3-5. The Model 339A is designed to measure Total
Harmonic distortion (THD) of signals having a
fundamental frequency between 10 Hz and 110 kHz. the
analyzer section of this instrument measures total
harmonic distortion levels from 100% (0 d B) full-scale to
.01% (-80 dB) full-scale in nine ranges as selected by the
DISTORTION RANGE control. to simplify operation,
the analyzer section features both automatic “set level”
and automatic “nulling”.

3-6. The Auto Set Level feature automatically sets the
measurement reference level over a 10 dB V range. If the
input signal is outside this range, an LED on the front
panel indicates whether the INPUT RANGE control
setting must be increased or decreased to be within the
“pull-in” range of the Auto Set Level.

3-7. The Auto Nulling feature is fully automatic when
the 339A internal oscillator is used as the signal source.
When using an external signal source, an LED on the
front panel indicates which direction the FREQUENCY
controls must be rotated to be within the Auto Nulling
range.

3-8. The Model 339A includes an AM detector which
has a carrier frequency range of 550 kHzto 1.6 MHz. The
AM detector permits the measurement of THD of a
modulation signal.

3-9. The signal source used in the Model 339A is a
“bridged T oscillator which provides a low distortion
sine-wave signal from 10 Hz to 110 kHz. The operating

frequencies of the oscillator and the analyzer notch filter
are set simultaneously. The output level of the oscillator
is variable from | mV rms full-scale to 3 V rms full-scale
into a 600 § load.

3-10. The ac voltmeter section of the Model 339A
measures the true rms value of input voltages from | mV
full-scale to 300 V full-scale in twelve ranges. Frequency
response of the meter section is 10 Hz to 110 kHz.

3-11. True RMS VS Average Respbnding
Detection.

3-12. Since the 339A employs a true rms converter to
detect the measurement signal, it is less susceptible to
errors than average responding devices. Most average
responding meters are calibrated to indicate the rms
value of a pure sine-wave. When reading a pure sine-
wave, both the true rms and average responding meters
will give the correct indication. However, when reading
complex signals the average responding meter may be in
error. The amount or error depends upon the particular
signal being measured.

As an example; when measuring a square-wave, the true
rms meter will give the correct indication of the rms
value. The average responding meter however, will read
11% high. The average responding meter is also affected
by signals with harmonic content. The amount of error
introduced by an average responding meter due to
harmonics is dependent upon the relative amplitude,
phase, and order of the harmonic. The third harmonic
usually causes the greatest amount of error. For example,
when measuring a signal with third harmonic content, an
average responding meter can be in error by +5%to -209%
depending upon the amplitude and phase of the
harmonic, relative to the fundamental frequency. Due to
the errors inherent in average responding meters, a
distortion analyzer which employs this type of detector
will also be subject to the same measurement errors.
These errors can cause indicated distortion readings to be
as much as 1.3 dB below the actual rms value for certain
combinations of second and third harmonics. The Model
339A is not affected by the errors associated with average
responding detectors and will provide more accurate
measurement indications.

3-1




Section III

3-13. Turn-On and Warm-Up.

Model 339A

3-16. Distortion Measurement Using the 339A
Internal Oscillator.

3-14. Before connecting ac power to the 339A, be certain

the rear panel voltage selector switches are set to
correspond to the voltage of the available power line and
that the proper fuse is installed for the voltage selected.
For rated measurement accuracy, the 339A should be

allowed to “warm-up” for at least 15 minutes.

3-15. DISTORTION MEASUREMENT.

3-17. The Model 339A Distortion Measurment Set is
designed to provide complete capability for measuring
Total Harmonic Distortion by combining an automatic,
high resolution distortion analyzer and a low distortion
signal source. Figure 3-2 illustrates the fundamental
application of the Model 339A. The figure shows the
equipment configuration and includes an operating
procedure for making THD measurements.

339A DISTORTION
MEASUREMENT SET

DEVICE BEING TESTED

PRELIMINARY ADJUSTMENTS.
a. Set the OSCILLATOR LEVEL control to OFF.
b. Set the METER RESPONSE switch to NORMal.

c. Setthe ANALYZER INPUT/GND SELECT switch to
desired.)

d. Set FILTER switches as desired.

OSCILLATOR ADJUSTMENT.

f. Setthe FUNCTION switch to OSCillator LEVEL and
ignal level as indicated on the meter. {Change the ME
frequency is critical.)
ANALYZER ADJUSTMENT.
h. Set the FUNCTION switch to DISTORTION.
i. Select the proper input range by turning the MET

indicator lights. The proper input range has been sel
extinguishes both indicator lights.

j- Adjust the DISTORTION RANGE control to obtain

k. Re.
dB reading o
full-scale per-cent figure on the DISTORTION RANGE

O . »
N 8@@@@@ OSCILLATOR
- - OUTPUT OUTPUT INPUT
MONITOR o0 0© ®
ouTPUT P OO0 ~—
7
z <
/( 600 0
DISTORTION (-hp- MODEL 11095A)
ANALYZER
INPUT

e. Connect the 339A DISTORTION MEASUREMENT SET and the device to be tested as shown.

g- Set the FREQUENCY controls and FREQUENCY VERNIER for the desired output frequeﬁcy. (Use a frequency counter if

ad the amount of total harmonic distortion (THD) in dB by adding the dB figure on the DISTORTION RANGE control and the
f the meter, or the amount of THD in per-cent is indicated by the meter reading (second or third scale) relative to the

DiStortion ANalyzer. (Low input connected to chassis ground or floated as

adjust the OSCILLATOR LEVEL and LEVEL vernier controls for the desired
TER INPUT RANGE switch as necesary to obtain the proper meter range.)

ER INPUT RANGE control in the direction indicated by the INPUT RANGE
ected when the INPUT RANGE control is set to the lowest range which

an “on-scale” meter indication as near full-scale as possible.

control.

Figure 3-2. Distortion Measurement Using 339A
Internal Oscillator.
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339A DISTORTION
MEASUREMENT SET
— = DEVICE
o BEING
7N 8@@@@@ DA?\JTAORTION TESTED
L LYZER (OSCILLATOR}) o
@] (o]
S 9 oD i INPUT o

LOAD OUTPUT
"\ (IF REQUIRED)

PRELIMINARY ADJUSTMENTS.
a. Set the METER RESPONSE switch to NORMAL.

b. Setthe ANALYZER INPUT/GND SELECT switch to DIStortion ANalyzer. {Low input connected to chassis ground or floated as
desired.)

¢. Set the FILTER switches as desired.

d. Connect the 339A DISTORTION MEASUREMENT SET and the device to be tested as shown.
ANALYZER ADJUSTMENTS.

e. Set the FUNCTION switch to DISTORTION.

f. Select the proper input range by turning the METER INPUT RANGE control in the direction indicated by the INPUT RANGE
indicator lights. The proper input range has been selected when the INPUT RANGE control is set to the lowest range which
extinguishes both indicator lights.

g. Slowly adjust the FREQUENCY controls in the direction indicated by the FREQUENCY indicator lights. The proper frequency
range has been selected when both indicator lights are extinguished.

h. Adjust the DISTORTION RANGE control to obtain an “‘on-scale” meter indication as near full-scale as possible.
i. Read the amount of total harmonic distortion (THD) in dB by adding the dB figure on the DISTORTION RANGE control and the

dB reading of the meter, or the amount of THD in per-cent is indicated by the meter reading (second or third scale) relative to the
full-scate per-cent figure on the DISTORTION RANGE control.

Figure 3-3. Distortion Measurement of an External
Source.

3-18. Distortion Measurement of an External 3-22. VOLTMETER OPERATION.

Source.

3-23. The following procedures outline the operating

Figure 3-3 shows another measurement application. In procedures for the various voltmeter functions.

this case the Model 339A is used to measure the THD of a
signal source. The figure includes an illustration of the
necesary equipment connections and an operating
procedure for making the measurement.

3-24. Normal Voltmeter Operation.

3-25. To use the Model 339A as a normal, true rms
voltmeter, proceed as follows:

3-20. AM DETECTOR.

a. Set the FUNCTION switch to INPUT LEVEL.
3-21. The Model 339A includes an AM DETECTOR to

permit the user to measure the total harmonic distortion
of a modulation signal on an RF carrier. Equipment
connection and measurement procedures are similar to
those outlined in Figure 3-3 except the input is connected
to the AM DETECTOR input.

b. Set the METER RESPONSE switch to NOR-
MAL.

c. Set the INPUT/GND SELECT switch to

DIStortion ANalyzer (low input connected to chassis
ground or floating as desired).
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d. Set the FILTER switches off (out).

e. Connect the signal to be measured to the
DISTORTION ANALYZER input connectors.

f. Adjust the INPUT RANGE control in the direction
indicated by the INPUT RANGE indicator lights until an
“on-scale™ meter indication, as near full-scale as possible,
is obtained. (Both indicator lights will be off.)

3-26. RELATIVE LEVEL OPERATION.

3-27. The RELATIVE LEVEL FUNCTION permits the
user to adjust the meter gain of the 339A to set a
convenient reference level on the meter (usually 0 dB).
This function is convenient for measuring signal levels
relative to a reference level. To use the RELative LEVEL
FUNCTION, proceed as follows:

a. Set the FUNCTION switch to RELative LEVEL.
b. Set the METER RESPONSE switch to NORMal.

c. Set the INPUT/GND SELECT switch to
DiStortion ANalyzer. (Low input connected to chassis
ground or floating as desired.)

d. Set the FILTER switches off (out).

e. Connect the reference signal to the DISTORTION
ANALYZER input connectors.

f. Adjust the INPUT RANGE control in the direction
indicated by the INPUT RANGE indicator lights until an
“on-scale” meter indication is obtained.

g Use the RELATIVE ADJUST control to set the
meter to the desired reference level.

h. Measure other input levels relative to the reference
just established. Do not change the RELATIVE
ADJUST control.

3-28. Oscillator Level Operation.

3-29. In the OSCillator LEVEL function, the analyzer
inputs and the MONITOR output is disabled and the
339A meter circuit is used to monitor the output level of
the oscillator. To measure the oscillator output level,
perform the following:

a. Set the FUNCTION switch to OSCillator LEVEL.

b. Set the METER RESPONSE switch to NOR-
MAL.

c. Set the FILTER switches to off (out).
d. Adjust the INPUT RANGE control as necessary to

obtain an “on-scale” meter indication as near full-scale as
possible.
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€. The meter reading, relative to the meter range
selected by the INPUT RANGE control indicates the
output level of the oscillator.

3-30. To adjust the oscillator output to a particular level,
perform the following:

a. Set the FUNCTION switch to OSCillator LEVEL.

b. Set the METER RESPONSE switch to NOR-
MAL.

c. Set the FILTER switches to off (out).

d. Setthe INPUT RANGE coatrol to the appropriate
meter range for the oscillator output level desired.

€. Adjust the OSCILLATOR LEVEL c.or!troil and
LEVEL vernier until the desired output level is indicated
on the meter.

3-31. VU MEASUREMENTS.

3-32. To measure volume units (VU), the meter response
characteristics are changed to those of a VU meter by
switching the METER RESPONSE switch to the VU
position. VU measurements can be made in the INPUT
LEVEL or RELative LEVEL functions. Measurement
results are normally read on the dBm 600 ohms meter
scale. Operating procedures for making VU measure-
ments are the same as those listed for Normal Voltmeter
Operation or Relative Level Operation.

3-33. Filters.

3-34. Three 60 dB/decade active filters, one high-pass
and two low-pass, are included to permit the user to
eliminate unwanted frequencies and noise. These filters
may be selected individually or in any combination by
means of the front panel FILTER switch. The
frequencies labeled beside each switch indicate the 3 dB
“roll-off” point of that particular filter.

3-35. Input Ground Select.

3-36. The ANALYZER Low input reference is selected
by the INPUT/GND SELECT switch. When using the
DISTORTION ANALYZER input, the input low is
connected to chassis ground (center switch position) or
allowed to float (right switch position). When using the
AM DETECTOR input (left switch position) the input
low is connected to chassis ground.

gc.«unowl

To prevent damage to the analzyer input
circuits, do not float the low input terminal
more than ¥ 30 V dc relative to earth ground.
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3-37. Monitor Output.

3-38. The MONITOR output provides a means of
driving external equipment to permit a more detailed
analysis of the signal being measured. Instruments, such
as an oscilloscope, wave analyzer, or spectrum annalyzer
can be used to determine the nature of the total harmonic
distortion being measured. The monitor output level is 1
V rms for full-scale meter deflection. The MONITOR
output is disabled when using the OSCillator LEVEL
FUNCTION.

3-39. OSCILLATOR OPERATION.
3-40. Frequency Selection.

3-41. The oscillator frequency is determined by the
setting of the FREQUENCY and FREQUENCY
VERNIER controls. The units and tenths controls
determine the first and second digits of the desired
frequency. These numbers are then multiplied by the
range selected on the multiplier control. As an
example: to set the oscillator to a frequency of 5.6 kHz;
set the units control to 5, the tenths control to .6, and the
multiplier to X1K. (The FREQUENCY VERNIER
should be set to the CAL position.) The FREQUENCY
VERNIER provides continuous frequency tuning
between steps of the tenths control to permit continuous
frequency selection from 10 Hz to 110 kHz.

3-42. Output Level.

3-43. The oscillator output level is controlled by the
OSCILLATOR LEVEL control and LEVEL vernier.
The OSCILLATOR LEVEL control selects output levels
from 3 mV rms full-scale to 3 V rms full-scale in 10dB V
steps (600 ohm load). The level vernier varies the output
level from greater than 3 V rms to less than 1 mV rms (600
ohm load).

3-44. OPERATIONAL VERIFICATION
CHECKS.

3-45. The following procedures are designed to test the
operational capabilities of the Model 339A. If so desired,
these tests can be substituted for the performance tests
outlined in Section 1V for incoming inspection tests or to
check operation after calibration. Keep in mind however,
these tests check only the operational capabilities of the
Models 339A. They do not check the performance
accuracy. If the instrument fails any of the following
tests, refer service to qualified service personnel.

3-46. Preliminary Procedure.

3-47. Before connecting powér to the 339A, perform the
following:

a. Be certain that the rear panel VOLTAGE
SELECTOR switches are set to correspond to the

Section III

available power line voltage and that the proper fuse is
installed.

b. Connect power to the 339A and turn the LINE
switch ON.

c. Set the FILTER switches off (out).

d. Set the METER RESPONSE switch to NOR-
MAL.

3-48. OSCILLATOR.

3-49. This procedure checks the output level of the 339A
oscillator for all frequency settings. Frequency accuracy
is not checked. To check the oscillator proceed as follows:

a. Set the FUNCTION switch to OSCillator LEVEL.

b. Set the INPUT RANGE control to the 10 volt
range.

c. Set the FREQUENCY controls fully counterclock-
wise.

d. Set the OSCILLATOR LEVEL control and level
vernier fully clockwise. The meter should indicate more
than 6 volts.

e. Set the level vernier fully counterclockwise. The
meter should indicate less than 2 volts.

f. Set the INPUT RANGE control to the +10 dBm
range and adjust the level vernier for a 0 dBm meter
indication (blue scale).

g. While observing the meter, set the FREQUENCY
coatrols to each dial position. (Allow time for the meter
reading to stabilize at each setting.) The meter indication
should not vary more than 0.6 dBm from the original
setting.

h. Set the FREQUENCY controls forafrequency of |
kHz. .

i. Adjust the level vernier for a meter indication 0
dBm.

j. Simultaneously down-range the OSCILLATOR
LEVEL and INPUT RANGE controls to the next lower
range. The meter should indicate 0 dBm.

k. Repeat Steps i and j for each position of the
OSCILLATOR LEVEL control.

3-50. AC VOLTMETER.

3-51. The following procedure checks the ac voltmeter
functions and ranges. Perform the following steps:
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a. Set the FILTER switches off (out), the METER
RESPONSE switch to NORMAL, and the INPUT/
GND SELECT switch to the center position.
(DIStortion ANalyzer with input low connected to
chassis ground.)

b. Set the FUNCTION switch to INPUT LEVEL.

c. Set the INPUT RANGE control to the 10 volt
range.

d. Set the FREQUENCY controls for a frequency of 1
kHz.

e. Setthe OSCILLATOR LEVEL controlto the 3 volt
range.

f. Connect a cable from the OSCILLATOR
OUTPUT terminals to the DISTORTION ANALYZER
input terminals.

g. Adjust the OSCILLATOR LEVEL vernier for a
meter indication of 6 volts.

h. While observing the meter, set the INPUT RANGE
control to the 30, 100, and 300 volts ranges. The meter
should indicate 6 volts on the respective ranges. The left
hand INPUT RANGE indicator light should be lit on all
three ranges.

i. Set the INPUT RANGE switch to the 3 volt range.
Observe that the right hand INPUT RANGE indicator is
lit.

j. Down-range the OSCILLATOR LEVEL controlto
the next lower range and adjust the level vernier for a
meter indication -10 dB V.

k. Down-range the INPUT RANGE control to the
next lower range. The meter should indicate 0dB V£ .2
dB V.

1. Repeat Steps j and k until all input ranges except the
.001 V range have been checked.

m. Set the INPUT RANGE control to the 10 volt
range and the OSCILLATOR LEVEL control to the 3
volt range.

n. Adjust the level vernier for a meter indication of -12
dB V.

o. Set the FUNCTION switch to the RELATIVE
LEVEL position.

p. Vary the RELATIVE ADJUST control to verify an
adjustment range of greater-than 10 dB V.

3-52. Distortion Analyzer.
3-53. The following procedure checks the distortion
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analyzer ranges and distortion measurement capability.
Perform the following steps:

a. Set the FILTER switches off (out), the METER
RESPONSE switch to NORMAL, and the INPUT/
GND SELECT switch to the center position (DIStortion
ANalyzer with input low connected to chassis ground).

b. Set the DISTORTION RANGE control to 0 dB.
c. Setthe INPUT RANGE control to the I volt range.

d. Set the FREQUENCY controls to a frequency of 1
kHz.

e. Setthe OSCILLATOR LEVEL controltothe 3 volt
range.

f. Connect a cable between the OSCILLATOR
OUTPUT terminals and the DISTORTION ANALY-
ZER input terminals.

g. Set the FUNCTION switch to the DISTORTION
position.

h. Adjust the OSCILLATOR LEVEL vernier for a
meter indication of -15 dB V.

i. Down-range the DISTORTION RANGE control
to the next lower range. The meter should indicate
approximately -5 dB V.

j. Repeat Steps h and 1 until all distortion ranges have
been checked.

3-54. Filters.

3-55. The following procedure checks the “roll-off” of
the filters.

a. Set the FUNCTION switch to OSCILLATOR
LEVEL.

b. Set the INPUT RANGE control to the 3 volt range.

c. Setthe OSCILLATOR LEVEL control to the 3 volt
range and adjust the level vernier for a meter indication of
0dB V.

d. Set the FREQUENCY controls for a frequency of
400 Hz.

e. Set the 400 Hz FILTER switch on (in). The meter
should indicate -3dB V £ 1 dB. Return the filter switch to
off (out).

f. Set the FREQUENCY controls for a frequency of
30 kHz. Readjust the level vernier for a meter indication 0
dB V if necessary.

g. Set the 30 kHz filter switch on (in). The meter
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should indicate -3dB V X 2 dB. Return the filter switch to
off (out).

h. Set the FREQUENCY controls for a frequency of
80 kHz. Readjust the level vernier for a meter indication
of 0 dB V if necessary.

i. Set the 80 kHz filter switch on (in). The meter should
indicate -3 dB V £ 2 dB. Return the filter switch to off
(out).

3-56. OPERATOR'S MAINTENANCE.
3-57. Fuse Replacement.

3-58. The ac line fuse is located on the rear panel of the
instrument. Before checking or replacing the fuse,
disconnect the ac line cord from the instrument. The fuse
used in the Model 339A is a 250 mA, normal-blow fuse.

l WARNING l

For continued protection against fire hazard,
replace only with the same type and rating of
fuse as specified for the line voltage being
used.

Section 11

3-59. Adjustment of Meter Mechanical Zero.

3-60. The meter is properly zero-set when the pointer
rests over the zero calibration mark with the instrument
in its normal operating environment and turned off.
Zero-set the meter as follows to obtain maximum
accuracy and mechanical stability:

a. Turn instrument on and alow it to operate for at
least 20 minutes to let meter movement reach normal
operating temperature.

b. Turn instrument off and allow 30 seconds for all
capacitors to discharge.

¢. Rotate zero adjustment screw clockwise until
pointer is left of zero and moving upscale.

d. Continue rotating screw clockwise; stop when
pointer is exactly at zero.

e. When pointer is exactly over zero, rotate
adjustment screw slightly counterclockwise to relieve
tension on pointer suspension. If pointer moves off zero,
repeat Steps ¢ through e, but make counterclockwise
rotation less. ’

3-7/3-8
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Section IV

SECTION IV
PERFORMANCE TEST

4-1. INTRODUCTION.

4-2. This section contains performance test procedures
which can be used to verify that the Model 339A meets
the specifications listed in Table 1-1. All tests can be
performed without access to the interior of the
instrument. A simpler operational verification
procedure, included in Section III, may be used to check
the operational capability of the 339A. The operational
procedures do not, however, check specified accuracy of
the instrument.

4-3. EQUIPMENT REQUIRED.

4-4. The test equipment required for the performance
tests is listed at the beginning of each procedure and in the
Recommended Test Equipment Table in Section L If the
recommended equipment is not available, any equipment
that meets the critical specifications given in the table
may be substituted.

4-5. TEST RECORD.

4-6. A Performance Test Record isincluded at the end of
this section for your convenience in recording
performance data. This record may be removed from the
manual and used as a permanent record of the incoming

inspection or of a routine performance test. The

Performance Test Record may be reproduced without
written permission of Hewlett-Packard.

4-7. CALIBRATION CYCLE.

4-8. The Model 339A requires periodic verification of
performance. The performance should be tested as part
of the incoming inspection and at 90 day or 6 month
intervals, depending upon the environmental conditions
and your specific accuracy requirements.

4-9. VOLTMETER PERFORMANCE TESTS.

4-10. The following procedures check the accuracy of the
voltmeter section of the 339A. These procedures should
be performed and the voltmeter accuracy verified before
performing the Distortion Analyzer Performance Tests.

4-11. Full-Scale Accuracy and Frequency
Response Test.

Equipment Required:

AC Calibrator (-hp- Model 745A)
High Voltage Amplifier (-hp- Model 746A)

AC CALIBRATOR
oo o] 1] 1] 1} 0 00]](-hp- Model 745A
g 8 @ &8 a8 || ’
(@) - O»
oo OIDCcod
-] 00000
Q ] HIGH VOLTAGE
. u AMPLIFIER
{-hp- Model 746A)
° [ma] / /0

DISTORTION
MEASUREMENT SET
{-hp- Model 339A)

/\g@@@@@
S 9 03 mMOO o

a

Figure 4-1. Full-Scale Accuracy and Frequency
Response Test.
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Table 4-1. Full-Scale Accuracy and Frequency Response Test Limits.

Input FREQUENCY
Range
& 10 Hz 20 Hz | 100 Hz | 1 kHz |10 kHz | 20 kHz 110 kHz
Input
Level TEST LIMITS
001V {.00096 - .00104 .00098 - .00102 .00096 - .00104
003V |.00288 -.00312 .00294 - .00306 .00288 -.00312
01V .0096 - .0104 0098 - .0102 .0096 - .0104
03v .0288 - .0312 0294 - .0306 .0288 - .0312
AV .096 - .104 .098 - .102 096 - .104
3V .288 - .312 .294 - 306 .288 - 312
1V 96 - 1.04 98 - 1.02 96 -1.04
3V 288 -3.12 2.94 - 3.06 288 -3.12
iov 9.6-104 9.8 -10.2 9.6-104
30V 288 -31.2 294 - 30.6 288 -31.2
100V 96 - 104 98 - 102 : 96 - 104
300 Vv 288 - 312 294 - 306 288 - 312

a. Set the 339A controls as follows:

’

d. The 339A 1 mV, 10 Hz meter indication should be
within the Test Limits listed in Table 4-1.

FUNCTION ............ INPUT LEVEL

FILTERS ................... OFF (out) e. Using the AC Calibrator and High Voltage
METER RESPONSE............... vuU Amplifier, verify the 339A Voltmeter accuracy for each
INPUT RANGE .................. 001 Vv Test Frequency, Input Level, and 339A Input Range

INPUT/GND SELECT .... DIS. AN./ L
(center position)

listed in Table 4-1.

4-12. Meter Tracking and Monitor Output

b. Set the AC Calibrator controls for an output of Accuracy Test.

mV, 10 Hz.

Equipment Required:

c. Connect the output of the AC Calibrator to the
339A DISTORTION ANALYZER input.

AC Calibrator (-hp- Model 745A)
True RMS Voltmeter (-hp- Model 3403C)

DISTORTION
TRUE RMS VOLTMETER MEASUREMENT SET
(-hp- Model 3403C) (-hp- Model 339A) ‘S 8 8 & & a”™

AC CALIBRATOR
{-hp- Model 745A)

0

2,0 O P g@@@@@ ° 00000
¢ 0o OO o

MONITOR
OouTPUT

DISTORTION
ANALYZER

Input

4.2

Figure 4-2. Meter Tracking and Monitor Output

Accuracy Test.
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PULSE GENERATOR
(-hp- Model 8011A) OSCILLOSCOPE
(-hp- Model 1221A)

TRUE RMS VOLTMETER
JJ443410 0 11O (-hp- Model 3403C)

d4 42414 O 4444

.

N

O

] OL__JOP QOQOO'@ 00 O e
| — V4

DISTORTION
MEASUREMENT SET
(-hp- Model 339A)

~]{0e®QE
S ¢ 03 ROO® S

DISTORTION
ANALYZER
INPUT

Figure 4-3. RMS Accuracy Test.

SPECTRUM ANALYZER
(-hp- Model 3044A)

DISTORTION
o r10ls MEASUREMENT SET
E E ® {-hp- Model 339A)
? i ! /@
Vel .
/ o . . ..
B°|i|//a | @E®Q@®
L[ ¢ 0SB OO ¢

4

Figure 4-4. Filter Accuracy Test.
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a. Set the 339A controls as follows:

FUNCTION ............ INPUT LEVEL
FILTERS ......... ... ... ..., OFF (out)
METER RESPONSE............... A48
INPUT RANGE ................... 1Y

INPUT/GND SELECT .... DIS. AN./L
(center position)

b. Set the AC Calibrator controlsforan outputof 1 V,
I kHz.

c. Set the True RMS Voltmeter to read AC Volts on
the | V range.

d. Connect the equipment as shown in Figure 4-2.

€. The 339A 1 V meter indication and MONITOR
output level should be within the Test Limits listed in
Table 4-2.

f. Using the AC Calibrator, verify the 339A meter
accuracy and MONITOR output accuracy for each input
level listed in Table 4-2.

Table 4-2. Meter Tracking and MONITOR Output
Accuracy Tests.

Monitor

Input Meter Output

Level Indication Level
1.0V .98 - 1.02 .95-1.05
9V .88 - .92 .85- .95
8V .78 - .82 .75 - .85
7V .68 - .72 .65 -.75
6V .58 - .62 .65 - .65
sV .48 - .52 .45 - .55
4V .38 - .42 .35 - .45
3V .28 - .32 .25 - .35
2V 18 -.22 15 -.25%
v .08 -.12 .05 - .15

4-13. RMS Accuracy (crest factor) Test.
Equipment Required:
Pulse Generator (-hp- Model 8011A)

True RMS Voltmeter (-hp- Model 3403C)
Oscilloscope (-hp- Model 1221A)

a. Set the 339A controls as follows:

FUNCTION ............ INPUT LEVEL
FILTERS ................... OFF (out)
METER RESPONSE............... VU
INPUT RANGE ................... v

INPUT/GND SELECT .... DIS. AN./L
{center position)

4-4
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b. Connect the equipment as shown in Figure 4-3.

. Adjust the pulse generator for a 10 V peak-to-peak
positive pulse with a repetition rate of 1 kHz (as observed
on the oscilloscope).

d. Adjust the Pulse Geneator symmetry until the true
RMS voltmeter indicates 3.00 V rms.

NOTE
The pulse generator amplitude and symmetry
controls may interact. Repeat adjustments as
necessary to obtain a true rms meter
indication of 3 V and an oscilloscope

presentation of 10 V peak-to-peak.

e. The 339A meter indication must be 3 volts * .06
volts.

f. Change the Pulse Generator repetition rate to 100
Hz. Readjust the amplitude and symmetry as necessary
to obtain a true RMS meter indication of 3 Vand a 10 V
peak-to-peak oscilloscope presentation.

g. The 339A meter indication must be 3 V + .06 volts.

h. Change the Pulse Generator repetition rate to 10
kHz. Readjust the amplitude and symmetry as necessary
to obtain a True RMS meter readingof 3 Vanda 10 V
peak-to-peak oscilloscope presentation.

i. The 339A meter indication must be 3V + .12 volts.

4-14. Filter Accuracy Test.
Equipment Required:
Spectrum Analyzer (-hp- Model 3044A)

a. Set the 339A controls as follows:

FUNCTION ............ INPUT LEVEL
FILTERS ....... ..., OFF (out)
METER RESPONSE ............... VU
INPUT RANGE ................... v

INPUT/GND SELECT .... DIS. AN./ L
(center position)

b. Connect the equipment as shown in Figure 4-4.

c. Set theSynthesizer (3330B) output frequency to 400
Hz and adjust the output level for a full-scale meter
reading on the 339A.

d. Set the Spectrum Analyzer (3571A) controls for an
input impedance of 1 M& , an input range of +10dB V,a
bandwidth of 3 Hz and a relative display reference.
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e. Set the Spectrum Analyzers measurement reference
by pressing the Enter Offset button. (The Spectrum
Analyzer should display 00.00 dB.)

f. Set the 339A 400 Hz FILTER switch to ON (in).
g. Adjust the Synthesizer frequency until the
Spectrum Analyzer indicates a reading of -3.00 dB. The

Synthesizer frequency must be between 360 Hz and 435
Hz.

h. Set the 339A 400 Hz FILTER to OFF (out).
i. Set the Synthesizer output frequency to 30 kHz.

J- Set the Spectrum Analyzers measurement reference
by pressing the Enter Offset button.

k. Set the 339A 30 kHz FILTER switch to ON (in).

l. Adjust the Synthesizer frequency as necessary to
obtain a Spectrum Analyzer reading of -3.00 dB. The
Synthesizer frequency must be between 27 kHz and 32.6
kHz. :

m. Set the 339A 30 kHz FILTER to OFF (out).
n. Set the Synthesizer output frequency to 80 kHz.

0. Set the Spectrum Analyzers measurement reference
by pressing the Enter Offset button.

p. Set the 339A 80 kHz FILTER switch to ON (in).

q. Adjust the Synthesizer frequency as necessary to
obtain a Spectrum Analyzer reading of -3.00 dB. The
Synthesizer frequency must be between 72.1 kHz and 87
kHz.

r. Set the 339A 80 kHz FILTER to OFF (out).

Section IV

4-15. OSCILLATOR PERFORMANCE TESTS.
4-16. Output Level and Flatness Test.
Equipment Required:

True RMS Voltmeter (-hp- Model 3403C)
600 ohm Resistive Load (-hp- 11095A)

a. Set the 339A controls as follows:

FREQUENCY ......... | kHz (1.0 x 1 K)
FREQUENCY VERNIER.......... CAL
OSCILLATOR LEVEL ............. 3v
LEVEL vernier................ fully CW

b. Set the True RMS Voltmeter controls to measure
AC Volts.

c. Connect the equipment as shown in Figure 4-5.

d. The True RMS Voltmeter indication must be
greater than 3 V (typically > 3.4 V).

e. Adjust the 339A LEVEL vernier for a reading of
3.00 V as indicated on the True RMS Voltmeter.

f. Set the 339A to each FREQUENCY listed in Table
4-3 and verify that the output level is within the limits
specified.

4-17. Output Impedance Test.
Equipment Required:

True RMS Voltmeter (-hp- Model 3403C)
600 ohm Resistive Load (-hp- Model 11095A)

a. Set the 339A controls as follows:

FREQUENCY ......... I kHz (1.0 x 1 K)

DISTORTION
MEASUREMENT SET
{-hp- Model 339A)

~]{0e®RE
S 9 03=80®

TRUE RMS VOLTMETER
(-hp- Model 3403C) ‘

0
L0 0@

/ 600 (1 LOAD
{-hp- 110954)

Figure 4-5. Oscillator Output Level and Flatness
Test.
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DISTORTION
MEASUREMENT SET
(-hp- Model 339A)

~~
s 9

@E®RE
5= O OF

o)
0
o
om

O

TRUE RMS VOLTMETER
(-hp- Model 3403C)

0
0,00®

"_p 600 0 LOAD

/ (-hp- 11095A)

Figure 4-6. Oscillator Output Impedance Test.

FREQUENCY VERNIER.......... CAL
OSCILLATOR ........ ..o, 3V

b. Connect the equipment as shown in Figure 4-6
(without the 600 ohm load).

c. Adjust the True RMS Voltmeter controls to
measure AC volts on the 10 V range.

d. Adjust the 339A LEVEL vernier control to obtaina
reading of 6.00 V on the True RMS voltmeter.

e. Disconnect the cable from the True RMS Voltmeter
and install the 600 ohm load as shown in Figure 4-6.

f. The True RMS Voltmeter reading must be between
2.927 and 3.077 V rms.

4-18. Oscillator Frequency Accuracy Test.

Equipment Required:

Frequency Counter (-hp- Model 5$300A Mainframe,
5302A Frequency Module)
600 ohm Resistive Load (-hp- 11095A)

a. Set the 339A controls as follows:

FREQUENCY .......... 10 Hz (1.0 x 10)
FREQUENCY VERNIER.......... CAL
OSCILLATOR LEVEL ............. 3V

Table 4-3. Oscillator Output Limits (Flatness Test).

Output Qutput
Frequency Level
10 Hz 2.930 - 3.070
20 Hz 2.965 - 3.035
100 Hz 2.965 - 3.035
10 kHz 2.965 - 3.035
20 kHz 2.965 - 3.035
110 kHz 2.930 - 3.070

DISTORTION
MEASUREMENT SET
(-hp- Model 339A)

N
s 9

@E®R®
=3 @O

L

@]
o]
9]
o
O

FREQUENCY COUNTER
{-hp- Model 5300A Mainframe)
(-hp- Model 5302A Frequency Module)

o ol
\250 Qngj

600 (2 LOAD
(-hp- 11095A)

Figure 4-7. Oscillator Frequency Accuracy Test.
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Table 4-4. Oscillator Frequency Accuracy Test.

339A
Frequency Frequency Frequency Counter
Range Indication (Period)
Setting
10 Hz 102.04 mSec. - 98.04 mSec.
20 Hz X 10 51.020 mSec. - 49.019 mSec.
50 Hz 20.408 mSec. - 19.608 mSec.
100 Hz 10.204 mSec. - 9.803 mSec.
100 Hz 10.204 mSec. - 9.803 mSec.
200 Hz X 100 5.1020 mSec. - 49019 mSec.
500 Hz 2.0408 mSec. - 1.9608 mSec.
1 kHz 1.0204 mSec. - .9803 mSec.
1 kHz 1020.4 pSec. - 980.3 uSec.
1.1 kHz 927.64 uSec. - 891.26 uSec.
1.2 kHz 850.34 uSec. - 816.99 uSec.
1.3 kHz 784.93 uSec. - 754.14 uSec.
1.4 kHz 728.86 uSec. - 700.28 uSec.
1.5 kHz 680.27 uSec. - 653.59 pSec.
1.6 kHz 637.75 uSec. - 612.74 ySec.
1.7 kHz 600.24 uSec. - 576.70 uSec.
1.8 kHz X 1K 566.89 uSec. - 544.66 uSec.
1.9 kHz 537.05 uSec. - 515.99 uSec.
2.0 kHz 510.20 uSec. - 490.19 uSec.
3.0 kHz 340.13 uSec. - 326.79 uSec.
4.0 kHz 255.10 uSec. - 245.09 uSec.
5.0 kHz 204.08 uSec. - 196.08 uSec.
6.0 kHz 170.06 uSec. - 163.39 uSec.
7.0 kHz 145.77 uSec. - 140.05 uSec.
8.0 kHz 127.55 uSec. - 122.54 uSec.
9.0 kHz 113.37 uSec. - 108.93 uSec.
10.0 kHz 102.04 uSec. - 98.039 uSec.
10 kHz 102.04 uSec. - 98.039 uSec.
20 kHz 61.020 uSec. - 49.019 uSec.
50 kHz X 10K 20.408 uSec. - 19.608 uSec. .
100 kHz 10.204 pSec. - 9.8039 uSec.
109 kHz 9.3615 uSec. - 8.9944 ySec.

b. Connect the equipment as shown in Figure 4-7.

c. Adjust the Frequency Counter controls to measure
period.

d. The 339A 10 Hz frequency should be within the
limits listed in Table 4-4.

e. Verify the 339A Oscillator Frequency Accuracy for
each frequency listed in Table 4-4.

4-19. Oscillator Total Harmonic Distortion
Test.

Equipment Required:
Spectrum Analyzer (-hp- Modcl!’%O44Af)

Tuneable Notch Filter (-hp- Model 339A)
600 ohm Resistive Load (-hp- 11095A)

Section [V

a. Set the 339A controls as follows:

FUNCTION ......... OSCillator LEVEL
FREQUENCY .......... 10 Hz (1.0 x 10)
FREQUENCY VERNIER .......... CAL
OSCILLATOR LEVEL ............. 3V

b. Connect the equipment as shown in Figure 4-8.

c. Adjust the 339A OSCILLATOR LEVEL vernier
for an output level of 3 V rms as indicated on the 339A
meter.

d. Set the Tuneable Notch Filter (339A) Frequency to
10 Hz and set the Function to Input Level. Adjust the
Input Range control as necessary to obtain an on-scale
meter indication as near full-scale as possible.

€. Set the Spectrum Analyzer (3571 A) controls for an
input impedance of | M2, an input range of +10dB V, a
bandwidth of 3 Hz, and a relative display reference.

f. Tune the Spectrum Analyzer to the exact frequency
of the 339A under test by varying the Synthesizer (3330B)
frequency until the Spectrum Analyzer indicates
maximum level. Enter this frequency as both the output
frequency and step frequency of the Synthesizer.

g. Reference the Spectrum Analyzer to the amplitude
of the 339A fundamental frequency by pressing the Enter
Offset button. (Observe a Spectrum Analyzer display of
00.00 dB.)

h. Adjust the Tuneable Notch Filter controls as
necessary to make a distortion measurement. (The
purpose of this step is to null the fundamental frequency
of the 339A Oscillator output. This puts the distortion
products within the dynamic range of the Spectrum
Analyzer.)

i. Step the Synthesizer frequency to the second
harmonic frequency of the 339A output.

J. The amplitude of the second harmonic frequency,
relative to the fundamental frequency is determined by
adding the Spectrum Analyzer display reading and the
range setting of the Notch Filter. (As an example: If the
Notch Filter distortion range control is set to -80 dB and
the Spectrum Analyzer display indicates -23 dB the
amplitude of the second harmonic is -103 dB, relative to
the fundamental.) Record the amplitude reading of the
second harmonic.

k. Step the Synthesizer frequency to the frequency of
the third harmonic.

l. Determine the relative amplitude of the third
harmonic by adding the Spectrum Analyzer display
reading and the range setting of the Notch Filter. Record
the amplitude reading of the third harmonic.

4.7
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Figure 4-8. Osclllator Total Harmonic Distortion

+340

+245
N
N
+240
N

+1e5

+1.0 \

+0e5 -

\\

—

743A-8-2230

00 ~2 -4 -6 -8 -0 -2 -4 -16

DECIBEL DIFFERENCE BETWEEN TWO VALUES

NUMBER OF DECIBELS TO BE ADDED
TO LARGEST DISTORTION LEVEL

Figure 4-9. Logarithmic Addition of Harmonic
Components.

Table 4-5. Oscillator Total Harmonic Distortion
Test.
339A THD
Frequency Specification
10 Hz > .95 dB
100 Hz > -95 dB
1 kHz > -95dB <
10 kHz > -95 dB
20 kHz > .95 dB
30 kHz > -85 dB
50 kHz > -80 dB
109 kHz > -70 dB
4.8

Test.

m. Calculate the Total Harmonic Distortion using
the graph shown in Figure 4-9. As an example: If the
amplitude of the second harmonic is —110 dB and the
third harmonic amplitude is ~ 114 dB the dB difference
between the two is ~4 dB. Locate this number on the
horizontal axis of the graph. The —4 line intersects the
curve at approximately the +1.5 level on the vertical
axis. The total harmonic distortion is therefore the
amplitude of the largest harmonic (2nd harmonic) plus
the number determined on the vertical axis (~ 110 dB
+ 1.5dB = -108.5 dB).

n. The 339A should meet the 10 Hz THD specification
listed in Table 4-5.

0. Repeat Steps f through m for each freqeuncy listed
in Table 4-5.

NOTE

It may be necessary to increase the Bandwidth
of the Spectrum A nalyzer at higher
[frequencies. Adjust as necessary to maintain a
stable reading.

4-20. DISTORTION
MANCE TESTS.

ANALYZER PERFOR-

4-21. The Voltmeter Performance Tests, at the
beginning of this section, should be performed and the
Voltmeter accuracy verified before proceeding with the
Distortion Analyzer Tests.

4-22. Fundamental
Distortion Test.

Rejection and Induced

4-23. The following test requires an exceptionally low
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Figure 4-10. Fundamental Rejection and Induced
' Distortion Test.

distortion signal source. In most cases the Model 339A
being used as a source will be sufficient. However, if the
instrument under test does not meet the Induced
Distortion specifications listed in Table 4-6, it must be
determined whether the distortion is due to the signal
source or the analyzer under test. In some cases this may
be accomplished by exchanging the signal source with
another. If this is not practical, low-pass filters may be
constructed to enhance the signal purity of the source.

a. Set the 339A controls as follows:

FUNCTION ............ INPUT LEVEL
FILTERS ......... oo, OFF (out)
METER RESPONSE......... NORMAL
INPUT RANGE ............oo0tt 3V

INPUT/GND SELECT .... DIS. AN./ L
(center position)
FREQUENCY .......... 10 Hz (1.0 x 10)

b. Connect the equipment as shown in Figure 4-10.

c. Set the Low Distortion Oscillator for an output
frequency of 10 Hz. Adjust the output level for a full-scale
(0 dB) meter indication on the 339A under test.

d. Adjust the frequency of the Synthesizer (3330B) for
a maximum level indication on the Spectrum Analyzer
(3571A). Enter this frequency as both the output
frequency and step frequency of the synthesizer.

NOTE

When adjusting the frequency of the
Synthesizer, use frequency steps equal to 10%
of the fundamenual frequency being measur-
ed. This insures adequate resolution.

e. Reference the Spectrum Analyzer to this level by
pressing the enter offset button. The Spectrum Analyzer
should indicate 00.00 dB.

f. Set the FUNCTION switch of the 339A under testto
DISTORTION.

g. Adjust the DISTORTION RANGE control for an
on-scale meter indication as near full-scale as possible.

h. Determine the fundamental rejection of the 339A
under test by adding the display reading of the Spectrum
Analyzer and the distortion range setting of the 339A
under test. (As an example: If the 339A DISTORTION
RANGE control is set to -80 dB and the Spectrum
Analyzer display indicates -35 dB the fundamental
rejection is -115 dB.)

i. The fundamental rejection level determined in the
previous step must meet or éxceed the specification listed
in Table 4-6.

j. Step the Synthesizer frequency to the second
harmonic frequency.
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Table 4-6. Fundamental Rejection and Induced
Distortion Test.

Fundamental Induced
Test Rejection Distortion
Frequency Specification Specification

10 Hz
100 Hz

1 kHz >-100d8 >-95dB
10 kHz
20 kHz

30 kHz > -90dB

50 kHz >-908 > -85 dB

110 kHz >-70dB

k. Determine the relative amplitude of the second
harmonic by adding the Spectrum Analyzer display
reading and the distortion range setting of the 339A
under test. Record the amplitude reading of the second
harmonic.

. Step the Synthesizer frequency to the third
harmonic frequency.

m. Determine the relative amplitude of the third
harmonic by adding the Spectrum Analyzer display
reading and the distortion range setting of the 339A
under test. Record the amplitude reading of the third
harmonic.

n. Calculate the Induced Harmonic Distortion using
the graph shown in Figure 4-9.

Model 339A

0. The induced distortion measurement must meet or
exceed the specification listed in Table 4-6.

p. Set the FUNCTION switch of the 339A under test
to INPUT LEVEL.

q. Repeat Steps c through p for each frequency listed
in Table 4-6.

4-24. Distortion Measurement Accuracy Test.
Equipment Required:

Spectrum Analyzer (-hp- Model 3044A)

Low Distortion Oscillator (-hp- Model 339A)

600 1 1% Metal Film Resistor (-hp- Part No.
0698-5405)

60 k1 1% Metal Film Resistor (-hp- Part No.
0698-5973)

a. Set the 339A controls as follows:

FUNCTION ............ INPUT LEVEL
FILTERS ............. ... OFF (out)
DISTORTION RANGE........... -80 dB
INPUT RANGE ................... 1v

INPUT/GND SELECT .... DIS. AN./1L
(center position)
FREQUENCY ....... 10 kHz (1.0 x 10 K)

b. Connect the equipment as shown in Figure 4-11.

SPECTRUM ANALYZER
-hp- MODEL 3044A

DISTORTION
MEASUREMENT SET
-hp- MODEL 339A

LOW DISTORTION
OSCILLATOR
-hp- MODEL 238A

i !

Belp.

VR

o]
o]
o]
L

B ¢ 03=40Q0 3

OE®RE

RESISTOR

60 Kk ___

600 1
RESISTOR

Figure 4-11. Distortion Measurement Accuracy Test.
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Table 4-7. Distortion Measurement Accuracy Test.

Distortion Accuracy
Frequency Limits
10 Hz +1.0dB, -2.0d8
20 Hz +1.0dB
100 Hz +1.0dB
20 kHz +1.0dB
50 kHz +1.0 d8, -2.0 d8
100 kHz +1.5 d8, -4.0 dB
330 kHz +1.5 dB, -4.0 dB

c. Adjust the Synthesizer (3330B) controls for an
output frequency of 1 kHz and an output amplitude of
-40 dBm.

d. Set the Low Distortion Oscillator for an output
frequency of 10 kHz. Adjust the output level for a meter
indication of 1 V on the 339A under test.

e. Set the FUNCTION switch of the 339A under test
to DISTORTION.

f. Adjust the Synthesizer amplitude as necessary to
obtain a distortion reading of -80 dB on the 339A under
test (full-scale meter indication).

g. Set the Spectrum Analyzer (3571A) to a 3 Hz
bandwidth, an input range of +10 dB V, an input
impedance of 1 M, and a relative display reference.
Reference the Spectrum Analyzer to the 339A

Section [V

h. Set the Synthesizer to each frequency listed in Table
4-7, and verify that the Spectrum Analyzer reading is
within the limits listed.

4-25. Residual Noise Test.
Equipment Required:
1 k €2 shielded load (Refer to Figure 4-12.)

a. Set the 339A controls as follows:

FUNCTION ............. DISTORTION
FILTERS ............... 80 kHz ON (in)
DISTORTION RANGE........... -80 dB
INPUT RANGE ................... 1V
FREQUENCY ....... 20 kHz (2.0 x 10 K)
INPUT/GND SELECT ..... DIS. AN./L

(center position)
b. Connect the 1 k& shielded ‘load to the
DISTORTION ANALYZER input terminals. (See
Figure 4-12 for construction details of 1 k £ load.)

c. The 339A measurement indication must be below
-92 dB.

4-26. Input iImpedance Test.
Equipment Required:

Spectrum Analyzer (-hp- Model 3044A)
100 k Q 0.1% Metal Film Resistor (-hp- Part No.

measurement by pressing the Enter Offset button. 0698-4158)
No. Description -hp- Part No.
1 Connector, male 1251-0174
2 Connector, male w/insulator 1251-0175
3 Lug, terminal 90° 0360-0042
4 Resistor, 1 k2, 1/8 W, 1%, 0757-0280
metal fim '
5 Washer, int. lock 2190-0007
6 Spacer, 6-32 threaded 0380-0058
7 Shield 1251-1073
8 Screw, pan head, 6-32x1/4in. 2360-0113
$TD-8-0089

Figure 4-12. Shielded Load Assembly.
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o 1 1 . ®
8 . | ! . DISTORTION
?

o 1 MEASUREMENT SET
-hp- Mode! 339A

—~|:0e®Q®
9%-8@@2

100 kQ SERIES RESISTOR

Figure 4-13. Input Impedance Test.

a. Set the 339A controls as follows: d. Set the Spectrum Analyzer (3571A) reference by

pressing the Enter Offset button. Observe a display

FUNCTION ............ INPUT LEVEL reading of 00.00 dB.

FILTERS ........... ... ..., OFF (out)

INPUT RANGE ................ ... Y . .

INPUT/GND SELECT .... DIS. AN./| e. Disconnect the cable from the 339A and insert the
(center position) 100 k € resistor in series with the input. The Spectrum

Analyzer must indicate -6.02 dB *+ .05 dB.
b. Connect the equipment as shown in Figure 4-13.

f. Change the Synthesizer frequency to 17.000 kHz.
The Spectrum Analyzer reading must be less than -9.00
dB indicating an input capacitance of less than 100 pF.

c. Set the Synthesizer (3330B) for an output frequency
of 1 kHz and adjust the amplitude as necessary to obtain
a meter reading of 0 dB on the 339A.

4-12
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Section IV

PERFORMANCE TEST RECORD

Tests Performed By:

Distortion Measurement Set Date:
Serial No.
VOLTMETER PERFORMANCE
Full-Scale Accuracy and Frequency Response Test:
339A 339A 339A 339A 339A 339A 339A 339A
Input  Input 10 Hz 110 KHz Test 20 Hz 100 Hz 1 kHz 10 kHz 20 kHz Test
Level Range | Reading | Reading Limits Reading | Reading | Reading | Reading | Reading Limits
.001v .001vV .00096 - .00104 .00098 - .00102
003V .003V .00288 - .00312 .00294 - .00306
o1v 01y .0096 - .0104 .0098 - .0102
03v .03V .0288 - .0312 .0294 - .0306
AV AV .096 - 104 .098 - .102
3v. 3V .288 - .312 .294 - 306
1V 1V .96 -1.04 .98 - 1.02
3V 3v 2.88 - 3.12 294 - 3.06
1oV 10V 9.6 -104 9.8 -10.2
30v 30V 28.8 - 31.2 294 - 306
100V 100V 96 - 104 98 - 102
300V 300V 288 - 312 294 - 306
Meter Tracking and Monitor Qutput Accuracy Test:
339A Monitor
Input Meter Test Output Test
Level Reading Limits Level Limits
10V .98 -1.02 .95-1.05
R:AY .88 - .92 .85 - .95
8V .78 - .82 .75 - .85
A" .68 - .72 .65-.75
6V .58 - .62 .55 - .65
5V 48 - .52 .45 - .55
4V .38 - .42 .35 - .45
3V .28 - .32 .25 - .35
2V .18 -.22 16 -.25
AV .08 - .12 .05 - .15
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PERFORMANCE TEST RECORD (Cont'd)

RAMS Accuracy (crest factor) Test:

Filter Accuracy Test:

Model 339A

RMS 339A 339A -3d8 Test
Input Repetition Meter Test Filter Frequency Limits
Rat Readi Limit:
Lovel A eacs e 400 Hz 360 Hz - 435 Hz
100 Hz 2.94 - 3.06
30 kHz 27 kHz -32.6 kHz
3v 1 kHz 2.94 - 3.06
80 kHz 72.1 kHz - 87 kHz
10 kHz 2.88 - 3.12
OSCILLATOR PERFORMANCE
Output Level and Flatness Test:
339A
Output Output Test
Frequency Level Limits
10 Hz 2.930 - 3.070
20 Hz 2.965 - 3.035
100 Hz 2.965 - 3.035
10 kHz 2.965 - 3.035
20 kHz 2.965 - 3.035
110 kHz 2.930 - 3.070
Maximum Output Level into 600 (1 = > 3V rms)

4-14

Qutput Impedance Test:

With an unloaded output level of 6.00 V rms, the output

level into a 600 (X load =

{test limit 2.927 - 3.077 V rms}.

Oscillator Frequency Accuracy Test:

339A Frequency
339A Frequency Counter
Output Range indication Test
Frequency Setting {Period) Limits
10 Hz 98.04 - 102.04 msec.
20 Hz X 10 49.019 - 51.020 msec.
50 Hz 19.608 - 20.408 msec.
100 Hz 9.803 - 10.204 msec.
100 Hz 9.803 - 10.204 msec.
200 Hz X 100 4.9019 - 5.1020 msec.
500 Hz 1.9608 - 2.0408 msec.
-1 kHz 9803 - 1.0204 msec.
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PERFORMANCE TEST RECORD (Cont'd)

Oscillator Frequency Accuracy Test (Cont'd):

e 339A Frequency
339A Frequency Counter
Qutput Range Indication Test
Frequency Setting {Period) Limits

1.0 kHz 980.3 - 1020.4 pusec.
1.1 kHz 891.26 - 927.64 ysec.
1.2 kHz 816.99 - 850.34 ysec.
1.3 kHz 754.14 - 784.93 usec.
1.4 kHz 700.28 - 728.86 usec.
1.5 kHz 653.59 - 680.27 usec.
1.6 kHz 612.74 - 637.75 usec.
1.7 kHz 6§76.70 - 600.24 usec,
1.8 kHz X 1K 544.66 - 566.89 usec,
1.9 kHz 516.99 - 637.05 usec.
2.0 kHz 490.19 - 510.20 usec.
3.0 kHz 326.79 - 340.13 pusec.
4.0 kHz 245.09 - 255.10 usec.
5.0 kHz 196.08 - 204.08 usec.
6.0 kHz 163.39 - 170.06 psec.
7.0 kHz 140.05 - 145.77 usec.
8.0 kHz 122,54 - 127.55 pusec.
9.0 kHz 108.93 - 113.37 usec.
10 kHz 98.039 - 102.04 usec.
10 kHz 98.039 - 102.04 usec.
20 kHz 49.019 - 51.020 usec.
50 kHz X 10K 19.608 - 20.408 usec.
100 kHz 9.8039 - 10.204 usec.
109 kHz 9.3615 - 8.9944 gsec.

Oscillator Total Harmonic Distortion Test:

339A
Output Calculated Test
Frequency THD Limit
10 Hz
100 Hz
1 kHz -95d8
10 kHz
20 kHz
30 kHz -85d8
50 kHz -80dB
109 kHz -70d8

Section IV
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PERFORMANCE TEST RECORD (Cont'd)

DISTORTION ANALYZER PERFORMANCE

4-16

Fundamental Rejection and Induced Distortion Test:

339A 339A
Test Fundamental Test Induced Test
Frequency Rejection Limit Distortion Limit
10 Hz
100 Hz
TkHz | | -100dB -95dB
10 kHz
20 kHz
30kHz | _ | -90dB
50kHz | — | -90dB j___ | -85dB
110 kHZ |——— —] -70dB

Distortion Measurement Accuracy Test:

Spectrum
Distortion Analyzer Test
Frequency Reading Limit

10Hz |} +1.0d8,-2.0dB
20Hz || *1.0dB
100Hz |— | #1.0dB
20kHz |—— | #1.04dB
50kHz |——— .| +1.0dB,-2.0d8
100 kHz _______ +1.5 dB, -4.0d8
330 kHz +1.6d8,-4.0dB

Residual Noise Test:

Residual Noise with 1 k{} input load and 80 kHz Filter =
.Test Limit; below -92 dB.

Input Impedance Test:

Spectrum Analyzer indication for 100 k{1 resistance in
series with 339A input, freqeuncy -1 kHz =
Test Limit -5.97 to -6.07 dB.

Spectrum Analyzer indication for frequency of 17 kHz =
. Test Limit -6.02 to -9.00 dB.

Model 339A
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l WARNING l

Maintenance described herein is performed
with power supplied to the instrument, and pro-
tective covers removed. Such maintenance
should be performed only by service-trained
personnel who are aware of the hazards in-
volved (for example, fire and electrical shock).
Where maintenance can be performed without
power applied, the power should be removed.
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Section V

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section contains complete adjustment
procedures for the Model 339A Distortion Measurement
Set. After the instrument has been adjusted according to
the procedures given in this section, it should meet the
accuracy specifications listed in Table 1-1.

5-3. EQUIPMENT REQUIRED.

5-4. The test equipment required to perform the
adjustments is listed at the beginning of each adjustment
procedure and in the Recommended Test Equipment
Table in Section I. If the recommended equipment is not
available, substitute equipment which meets the critical
specifications listed in the table may be used.

5-5. ADJUSTMENT LOCATIONS.

5-6. The location of all adjustments is shown in Figure
5-3 at the back of this section. The function of each
adjustment is listed in Table 5-2.

5-7. FACTORY SELECTED COMPONENTS.

5-8. Certain components in the Model 339A are
individually selected to compensate for varying circuit
parameters. These components are noted on the
schematics and in the material list by an asterisk (*). The
value listed in the material list and on the schematic is the
typical value of the selected component. The function of
the factory selected components and their value ranges
are listed in Table 5-1.

5-9. VOLTMETER ADJUSTMENTS.
5-10. Mechanical Meter Zero.

5-11. The mechanical meter-zero should be checked and
adjusted, if necessary, before proceeding with the
calibration procedures. The meter-zero is checked when
the instrument is at its operating temperature and the
power is off. The meter zero is correctly set when the
pointer rests directly over the zero mark on the meter
scale. To adjust the meter-zero, proceed as follows:

a. Turn the instrument on and allow it to “warmup”
for at least 20 minutes.

b. Turn the instrument off and allow approximately
30 seconds for all capacitors to discharge.

c. Rotate the zero adjustment screw clockwise until
the pointer is left of zero and moving up-scale.

d. Continue rotating the screw clockwise until the
pointer is exactly over the zero calibration mark.

e. Rotate the adjustment screw slightly counter-
clockwise to relieve tension on the pointer suspension. If

the pointer moves off zero, repeat Steps ¢ through e, but
make the counter-clockwise rotation less.

5-12. Gain Adjustments.
Equipment Required:

AC Calibrator (-hp- Model 745A).
Digital Voltmeter (-hp- Model 3465A).

a. Set the 339A controls as follows:

FUNCTION ............ INPUT LEVEL
FILTERS ................... OFF (out)
METER RESPONSE ............... VU
INPUT RANGE ..........c..ou.e... v

INPUT/GND SELECT .... DIS. AN./L
(center position)

b. Set the AC Calibrator foran output of 3 Vat | kHz.
Connect the output of the AC Calibrator to the 339A
DISTORTION ANALYZER input.

c. Adjust A2R17 (FULL SCALE ADJUST) for a
meter indication of exactly 3 V.

d. Reduce the AC Calibrator output to 1 V at 1 kHz.

e. Adjust A2R37 (1/3 SCALE ADJUST) for a meter
indication of exactly 1 V.

NOTE

The adjustment of A2RI17 and A2R37
interact. Repeat Steps b through e until the
meter indication is correct at both fullscale
(3 V) and one-third scale (1 V).

f. Set the AC Calibrator for an output of 3.162 V at
1 kHz. Set the Digital Voltmeter to measure DC volts
(20 volt range).

g. Connect the DVM’s low input to the A2 assembly
shield and the high input to A2TP2.

h. Adjust A2R36 (REFERENCE ADJUST) for a
DVM reading of +3.162 V dc.

5-1
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i. Reduce the AC calibrator output to 0.94 V.

J. Adjust A2R35 (LOW LIMIT ADJUST) until the
INPUT RANGE low limit indicator just lights.

k. Increase the AC Calibrator output to 0.95 V. The
low limit indicator should turn off. If not, repeat Steps i
and j.

l. Increase the AC Calibrator output to 3.10 V. Note
that both high and low INPUT RANGE indicator lights
are OFF.

m. Increase the AC Calibrator output to 3.4 V. The
INPUT RANGE high limit indicator should light.

1ECAUTION§

Set the LINE switch OFF before performing
the following steps to prevent damaging
A2U7.

n. Set the 339A LINE switch OFF.

o. Disconnect the cable from A2J2, Place the.cable in
such a manner that it will not short against the chassis or
components on the PC assembly.

p. Install a jumper wire between A2TPI and A2TPS.

q. Set the DVM to measure DC volts (20 volt range).
Connect the DVM’s high input to A2TP9 and the low
input to the A2 assembly shield.

1. Setthe AC Calibrator for an output of 3 Vat 1 kHz.

s. Set the 339A LINE switch ON.

t. Adjust A2R24 (AUTO SET-LEVEL FULL
SCALE ADJUST) for a DVM reading of +3.162 V dc.

u. Reduce the AC Calibrator output to 1 V.

v. Adjust A2R22 (AUTO-SET LEVEL 1/3 SCALE
ADJUST) for a DVM reading of +3.162 V dc.

NOTE
The adjustment of A2R2? and A2R24
interact. Repeat Steps r through v until the
DVM indication at both full-scale and 1]3
scale is +3.162 V dc £0.02 V dc.

w. While observing the DVM, set the AC Calibrator
for output of 1.5, 2.0, 2.5, and 3 volts. The DVM should
indicate 3.162 V dc +£0.04 V dc for each setting.

x. Set the 339A LINE switch to OFF.

y. Remove the test jumper and DVM leads.

5-2
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Reconnect the cable to A2J2. Return the LINE switch to
ON.

5-13. OSCILLATOR ADJUSTMENTS.
5-14. Amplitude Adjustment.
Equipment Required:
Digital Voltmeter (-hp- Model 3465A).

a. Set the 339A controls as follows:

FREQUENCY .......... 10 Hz (1.0 x 10)
FREQUENCY VERNIER .......... CAL
OSCILLATOR LEVEL ............. v

(vernier fully CW)

b. Set the DVM to measure DC volts (2 volt range).
Connect the DVM's high input to AITP8 and the low
input to the Al assembly shield.

c. Adjust AIR30 (AMPLITUDE ADJUST) for a
DVM reading of -0.4 V dc £0.1 V dc.

5-15. Frequency Adjustment.

Equipment Required:

Electronic Counter (-hp- Model 5300A mainframe,
Model 5302A Universal Counter Module.)

a. Set the 339A controls as follows:

FREQUENCY ....... 10 kHz (1.0 x 10 K)
FREQUENCY VERNIER.......... CAL
OSCILLATOR LEVEL ............. v

(vernier fully CW)

b. Connect the Electronic Counter input to the 339A
Oscillator output.

c. Adjust AIC7 (10 kHz adjust) for a counter
indication of 10 kHz + 10 Hz.

d. Set the 339A FREQUENCY controls for a
frequency of 100 kHz (10.0 x 10 K).

e. Verify that the counter reads 100 kHz +1 kHz. If

not, readjust A1C7 until both the 10 kHz and 100 kHz
readings are within the specified limits.

5-16. ANALYZER ADJUSTMENTS.
5-17. Notch Filter Null Adjust.
Equipment Required:

Spectrum Analzyer (-hp- Model 3044A)
Low Distortion Oscillator (-hp- Model 339A)
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SPECTRUM ANLAYZER
-hp- MODEL 3044A

LOW DISTORTION
OSCILLATOR

-hp- MODEL 239A
i 1 - e Ny
. d E E ﬁ | DEC T [
i IEE OOE
'E g ! i | . OSCILLATOR
4 ! ! 3 DISTORTION ouTPUT
fj ) F MEASUREMENT SET
& -hp- MODEL 339A
; o .. ..
600 () LOAD
| @®RE 000 4 LoD
o o :
?@ Oo 'ﬁ © © o
MONITOR DISTORTION
OuUTPUT ANALYZER
INPUT
Figure 5-1. Notch Fiiter Null Adjustments.
a. Connect the equipment as shown in Figure 5-1. LEVELING ............coiuane. FAST
TIME/STEP ............... 1000 in Sec
b. Set the 339A (under test) controls as follows: Enter an output frequency of 1 kHz and a step frequency
of 1 Hz.
FUNCTION ............ INPUT LEVEL
FILTERS ....... ... .ol t OFF (out) f. Step the synthesizer up or down as necessary to
METER RESPONSE......... NORMAL obtain a peak reading on the 3571A.
DISTORTION RANGE........... -80 dB
INPUT RANGE ........... ..., 3V g. Press the 3571 A Enter Offset switch and observe a

INPUT/GND SELECT .... DIS. AN./L display reading of 00.00 dB V.

(center position)

FREQUENCY ......... 1 kHz (1.0 x 1 K)

h. Set the FUNCTION switch of the 339A under test

to DISTORTION.

¢. Set the controls of the 339A being used as a signal

source to obtain a 1 kHz (1.0 x | K) signal. Adjust the
output level for a meter indication of -10 dB V on the

instrument under test.

d. Set the 3571A Tracking Spectrum Analyzer

controls as follows:

DISPLAY REFERENCE..... RELATIVE

DISPLAY SMOOTHING............

BANDWIDTH................... 30 Hz
INPUT RANGE. ............ - +10(dB V)
INPUT IMPEDANCE. ............ 1 MQ

e. Set the 3330B Automatic Synthesizer controls as

follows:

i. Adjust A4R16 (NOTCH FILTER NULL AD-
JUST) and A4R43 (NOTCH FILTER FREQUENCY

ADJUST) for maximum null (greatest negative reading)
as indicated by the 3571 A. The null depth must be >-100

dB. Null depth is

determined by adding the 339A

DISTORTION RANGE setting (-80 dB) and the 3571A

display reading.

NOTE

The adjustment of A4RI6 and A4R43
interact. Repeat the adjustment of A4RI6
and A4R43 until the maximum null is

obtained.
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j. Set the FUNCTION switch of the 339A under test to
INPUT LEVEL.

k. Adjust the output of the 339A being used as a
source for a meter indication of 0 dB V.

1. Return the 339A under test to the DISTORTION
FUNCTION. The null depth must be > -100 dB. If not,
readjust A4R16 and A4R43 until the null depth is>-100
dB at both input levels.

m. Set the FUNCTION switch of the 339A under test
to INPUT LEVEL and the FREQUENCY controls fora
frequency of 10 Hz (1.0 x 10).

n. Set the frequency of the 339A being used a signal
source to 10 Hz (1.0 x 10). Adjust the output level for a
meter indication of -10 dB V on the instrument under test.

o. Enter an output frequency of 10 Hz and a step
frequency of 0.1 Hz into the 3330B.

p. Set the Bandwidth of the 3571A to 3 Hz.

q. Step the Synthesizer frequency up or down as
necessary to obtain a peak reading on the 3571A.

r. Press the 3571A ENTER OFFSET button and
observe a display reading of 00.00 dB V.

s. Enter the frequency displayed on the Synthesizer as
the step frequency. Step the frequency of the Synthesizer
to the second harmonic of the original frequency (one

step).

t. Setthe FUNCTION switch of the 339A undertest to
DISTORTION.

u. Adjust A4R65 (INPUT BALANCE ADJUST) for
a minimum reading on the 3571A. (Greatest negative
reading.)

5-18. High Frequency Adjustment.

Equipment Required:

Spectrum Analyzer (-hp- Model 3044A)
Low Distortion Oscillator (-hp- Model 339A)

600 Q2 1% Metal Film Resistor (-hp- Part No.
0698-5405)

54

[SOPNUSPUH ——— e e -

Model 339A

60 k. 1% Metal Film Resistor (-hp- Part No.
0698-5973)

a. Connect the equipment as shown in Figure 5-2.

b. Set the 339A (under test) controls as follows:

FUNCTION ......co..... DISTORTION
FILTERS .....ouvvreennnn... OFF (out)
METER RESPONSE......... NORMAL
DISTORTION RANGE........... -80 dB
INPUT RANGE ....ooovnennnnn. .. Y

INPUT/GND SELECT .... DIS. AN./L
(center position)

FREQUENCY ....... 10 kHz (1.0 x 10 K)

OSCILLATOR LEVEL ............ OFF

c. Adjust the 339A being used as a signal source to
provide a 10 kHz, 1 V signal.

d. Set the 3571A Tracking Spectrum Analyzer
controls as follows:

DISPLAY REFERENCE ....RELATIVE

DISPLAY SMOOTHING ........... ON
BANDWIDTH.................... 3 Hz
INPUT RANGE .............. +10dB V
INPUT IMPEDANCE ............ I MQ

e. Set the 3330B Automatic Synthesizer controls as
follows:

LEVELING .................... SLOW
TIME/STEP ............... 3000 mSec.

Enter an output frequency of 1 kHz, an output amplitude
of -40 dBm, and an amplitude step level of.1 + dBm.

f. Step the 3330B amplitude until the 339A under test
indicates a distortion reading of -80 dB V.

g. Press the 3571A ENTER OFFSET button and
observe a display reading of 00.00 dB.

h. Enter an output frequency of 20 kHz into the
3330B.

i. Adjust A3CI8 (HIGH FREQUENCY ADJUST)
for a 3571A display reading of -0.3 dB + 0.1 dB.
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SPECTRUM ANALYZER
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Figure 5-2. Notch Filter High Frequency Adjust.
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Figure 5-3. Adjustment Locations.
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Table 5-1. Factory Selected Components.

Reference Designator Range of Values Description

A1C47 27 pF to 750 pF Value selected for minimum second harmonic
distortion at the Oscillator output for fundamental
frequencies of 20 kHz and above.

A3C132 4.7 pF to 15 pF Value selected to prevent amplifier A3U101 from oscillating.

Table 5-2. Adjustable Components.

Reference Adjustment
Adjustment Name Designator Paragraph Description
10 kHz ADJUST A1C? 5-13 Adjust Oscillator frequency at 10 kHz.
X
* AMPLITUDE ADJUST A1R30 5-13 Adjust the basic output level of the oscillator
amplifier.
o .

FULL SCALE ADJUST A2R17 6-12 (Step ¢) Adjust meter amplifier for full-scale meter indication.

AUTO SET-LEVEL 1/3 A2R22 5-12 (Step v) Adjusts the gain of the Auto Set-Level circuit for an

SCALE ADJUST applied input level equal 10 1/3 full-scale.

AUTO SET-LEVEL A2R24 5-12 (Step t) Adjusts the gain of the Auto Set-Level circuit for an

FULL-SCALE ADJUST applied input level equal to full-scate.

LOW LiMIT ADJUST A2R35 5-12 (Step j) Adjust the low limit reference of the Input Level
indicator circuit. Input levels below this reference
will cause the low input level indicator to light.

REFERENCE ADJUST A2R36 5-12 (Step h) Adjusts the Auto Set-Level fuli-scale reference voltage.

1/3 SCALE ADJUST A2R37 5-12 (Step e) Adjusts the meter amplifier gain for proper meter
indication with an applied input level equal to 1/3 of
full-scale.

HIGH FREQUENCY A3C18 5-18 Neutralizes the effects of capacitive loading of the

ADJUST Notch Filter.

NOTCH FILTER A4R16 5-17 Adjusts the nuill depth of the Notch Filter.

NULL ADJUST

NOTCH FILTER A4R43 5-17 Adjusts the Notch Filter frequency to obtain maximum

FREQUENCY ADJ. null depth.

INPUT BALANCE A4R6E5 5-17 Adjusts the input balance to the amplitude feedback

ADJUST demodulator to reduce distortion at low frequencies.
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SECTION VI
REPLACEABLE PARTS
\
6-1. INTRODUCTION. inquiry to your local Hewlett-Packard Field Office.
6-2. This section contains information for ordering (Field Office locations are listed at the back of the
replacement parts. Table 6-3 lists parts in alphameric manual.) Identify parts by their Hewlett-Packard part
order of their reference designators and indicates the numbers. Include instrument model and serial numbers.
description, -hp- Part Number of each part, together with ‘
any applicable notes, and provides the following: 6-6. NON-LISTED PARTS.
a. Total quantity used in the instrument (Qty column). 6-7. To obtain a part that is not listed, include:
The total quantity of a part is given the first time the part ‘
number appears. a. Instrument model number.
b. Instrument serial number.
b. Description of the part. (See abbreviations listed in c. Description of the part.’
Table 6-1.) d. Function and location of the part.
c. Typical manufacturer of the part in a five-digit 6-8. PARTS CHANGES.
code. (See Table 6-2 for list of manufacturers.)
6-9. Components which have been changed are so
d. Manufacturers part number. marked by one of three symbols; i.e., A ,A with aletter
subscript, e.g., Aa, or A with a number subscript, e.g.,
6-3. Miscellaneous parts are listed at the end of Table Aw. A A with no subscript indicates the component
6-3. 3 listed is the preferred replacement for an earlier ]
component. A A with a letter subscript indicates a ;
6-4. ORDERING INFORMATION. change which is explained in a note at the bottom of the !
page. A A with a number subscript indicates the related |
6-5. To obtain replacement parts, address order or change is discussed in backdating (Section VII). The

Table 6-1. Standard Abbreviations.

ABBREVIATIONS
............................... silver Hz ..............hertz (cyclels) per second) NPO ................negative positive zero E- O
(zero temperature coefficienty SPDT ............ single-pole double-throw
D inside diameter NS ........... nanosecond(s) = 109 seconds SPST .............. single-pole single-throw
impg ............. ....impregnated ASF.............. not separately replaceable
ined ...l ... incandescent Ta oo tantalum s
NS e insulationfed)  §2 ...l ohm{s) TC................ temperature coefficient
order by description  TiO2 _...... ... .. . ..l titanium dioxide
(3.9 kilohm(s) = 103 ohms outside diameter 0 .............. .. .toggle
KHZ .o kilohertz = 10+3 hertz tol . tolerance
< P peak trim . . trimmer
Lot s inductor pA..... . .picoampere(s) TSTR .. transistor
By linear taper pc ..... .. .. printed circuit
.......................... deposited 10g.....................logarithmiz taper pF ... farad(s) 10-12 farads V.. .. voltis}
double-pole double-throw piv... ...peak inverse voltage vacw . g voltage
............ double-pole single-throw  mA .. ... ... .. milliampere{s} = 103 amperes plo .. vei...-..partof wvar... feiiieea......variable
. MHz . ............. megahertz = 10¥6 hertz  pos .. . ... pasition(s) t current working voltage
........................ electrolytic MS2...............megohmis) - 10*6 ohms  poly . ..... polystyrene
...................... encapsulated metflm .......................metalfitm pot .. .. . potentiometer . watt(s}
mfe oL _manufacturer PP ... ee i e ae e peak-to-peak e with
F ottt farad{s} ms............. .millisecond  PPM .. ... ...l parts per million i .. inverse voltage
................ fieid effect transistor mtg ............ ......Mmounting prec........precision {temperature coeffient, . without
e fixed MV millivolt(s) = 1073 volts fong term stability and/or tolerance) wirewound
MF microfarad(s)

.................... gallium arsenide 5 ... ........
............... gigahertz = 10%9 hertz vV ...... ..

.. .microsecond(s)
microvolt(s) = 106 valts

guardled) MYy ... ...i.ooiiieaa Mytar(®) LV optimum value setected at factory,
. germanium average value shown (part may be omitted}
......................... groundled) nA...........nanoampere{s) = 10" amperes ** ........nostandard type number assigned

normally closed sefected or special type

® Dupont de Nemours

........................... i TS iitiieiiaaeeae s ... . terminal strip
L microcircuit

....... V. ....vacuum tube, neon bulb photocell, etc.

W e cable

..... b S P LU

XDS ...t lampholder

XF o, fuseholder

................................. mechanicat part L...thermocouple Y .. .........iiiineinaaaanaaa.. . CTYStEl
................................ FUSE P it aaplug TP L Liiiiiiieaiaa e e, o .. test point Z e deieiiaaeaaeaeaaa.. . NOtwWOrk




' Section VI

number of the subscript indicates the number of the
change in backdating which should be referred to.

6-10. PROPRIETARY PARTS.

6-11. Items marked by a dagger (f) in the reference
designator column are available only for repair and
service of Hewlett-Packard Instruments.

Table 6-2. Code List of Manufacturers.

Mfr.
No.

Manufacturer Name

Address

! o1121
01928
03888
04713
06001
13103
, 17856
18178
19701
24546
27014
28480
34371
' 56289
) 72136
74970
75915
b 91637

Allen-Bradley Co.

RCA Corp Solid State Div

KDl Pyrofilm Corp

Motorola Semiconductor Products
GE Co Elek Cap & Bat Prod Dept
Thermalloy Co

Siliconix Inc

Vactec Inc

Mepco/Electra Corp

Corning Glass Works (Bradford)
National Semiconductor Corp
Hewlett-Packard Co Corporate Hq
Harris Semicon Div Harris-Intertype
Sprague Electric Co

Electro Motive Corp Sub IEC
Johnson E F Co

Littlefuse Inc

Dale Electronics Inc

Milwaukee, WI 53204
Somerville, NJ 08876
Whippany, NJ 07981
Phoenix, AZ 85062
Irmo, SC 29063

Dallas, TX 75234

Santa Clara, CA 95054
Maryland Hgts, MO 63043
Mineral Wells, TX 67067
Bradford, PA 16701
Santa Clara, CA 95051
Palo Alto, CA 94304

.Metbourne, FL. 32901

North Adams, MA 01247
Willimantic, CT 06226
Waseca, MN 656093

Des Plaines, IL 60016
Columbus, NE 68601

6-2




Table 6-3. Replaceable Parts
Reference HP Part Q . Mfr
N . ty Description Mfr Part Number
Designation Number P Code
Af 0utsqes659] 1 PC ASSEMBLY, OSCILLATOR 2nlen neidyesodit
a1ct V1eJeubot 1 CAPACITOR-FXD 5.6UF +-1% 200VDC daugy Jlpueddil
a1c2 0160e4609 1 CAPACITOR-FXD .S6UF +-1% 200VDC dddbu Olpteddly
A1c3 01604598 1 CAPACITOR-FXD .056UF +—7% 200VDC 2saby V1p0=4%90
A1Cd 01604595 1 CAPACITOR-FXD 5600PF +—1% 200vDC 2uudu 014084595
ALCS 01604594 1 CAPACITOR—FXD 560PF +-1% 200VDC 2B4EQ 014004594
AlCa 0440=2190 1 CAPACITUR=FXD 39PF +e5X 3yuvDC 12136 OVISESTUJI300r VICR h
ALY n121«2147 2 CAPACITOMev Thk“kedlR 2-19,3PF 3§50y TuG7¢ 139a507S i
A1C10 n160«5622 a7 CaPACITCReFAC ,JUF ¢80=20X 100VDC CER 284ou 01405022 J
A1CH) N160«3022 CAPACITOR=F XU ,1uf +Bu=20X% 100VDC Ckw 20480 G1p0=3022 K
AtCH2 0io0e3622 CAPACITORFXD ,1UF +Bu=20% 10uVvDC CER esukn G1s0-3682
A1C13 gleve3o2 CAPACITORFXD JUF +bJe202 100VDC CER 20480 01p0=30e2
A1C1Y 01600363 2 CAPACITOR®FXU £20PF +=5X 300VDC MICAG+TV 28480 0140=0363
A1C1S 0160=2201 7 CAPACITORSFXD S1PF +e5%x 30uVDC 28480 21eUeceul
AiCle 0160=2244 3 CaPALITUNSFAD 3PF +e,25PF SuOVDC 28uby Uteu=cauy
A1C17 0180=23ub 3 CAPACITOR=FXU 27fF <=SXx 3GuvOC 2bdeu 014C=2800b
A1C20 AA
AfCey 0180a17US 1 CAPACITURSFXD 1,5UF¢=10X% 2CVDC T4 ve2ud 1500195Xx902042
A1c22 0180+0195 1 CAPACITORGF XD ,33UF+e20% 3SVDC T2 94204 1500334x0n3542
A1ces Q18u-0218 1 CaPACITOR®FXU ,§5UF+e10X 35,00 128 vs20J 1500154x903%42
A1C24 031600194 1 CoPACITOR=F XN ,01SyF +e10x 200VDC PULYE LEPAN] 29P19392
A1c2s 0180wt704 7 CAPACITOReFAD 47UFeeiOx 6yDC T2 us2ud 1500a/6x900682
A1C26 0180=0374 7 CAPACITOReF XL 10UFe=iyuX 2uVDC Ta 06206d 1590106X9v20862
Ac27 0180029} 6 CAPBCITOReFXD 1UF+alUX 3SVDC T2 0u2yd 1500309X9u354A2
Ai1C2s 0180=1743 1 CAPACITUR@FXD ,1UFfe=l0X 35VLC T4 va20d 190V10ax903542
A1C30 01800108 1 CAPACITORFAD b6uyF+e20% 6vDC T4 vaeaud 15aD6ubRQUUGBR
ALCs2 01602306 CAPACITOR=FXD 27PF ¢eSx 300VDC 284E¢ 0lsU=2300
A103% 0160=3622 CAPACITQR«FXD ,iUF 4802203 J00OVOC CEFR RKUED 0lptedtee
Aicuo 018003487 3 CAPACITORF XD d7UFeeSX 20VOL T4 ouauy 15p0altoxS020R2
AfCay 018040387 CAPACITOReFXD uTUFeeSY 20y0C Ta 0620 150Ds7ex5020Ke
ALCU2, 0lsuedea2 CaPACITOR=FXD (1uF +8y=20% 1uuyDC CER 2vuby 01s0-3082
A1C4y 01eo0e3022 CAPACITUR«FXD ,1UF +80=20Xx 100VDC CER 6u80 0160=302¢
AqCud 0160-2244 CAPACITOR=FXD 3PF ¢=,25PF S(OVOC é8udn 01p0=22u44
ALC4S 01602306 CAPACITOR=FXD 27PF +¢«5% 30GVODC 28480 0140e23V0
AiCae 016040363 CAPACITUR@FXD H20PF +=5X 30uLVOC %]CAGSTO 28480 01600363
ALCUT " 0160=0362 H CAPACITOR=FXD S10PF +=5% 30uvDC ™MICaUs7Y 28080 01p0e0302
Aycas 01600362 CAPACITOReFAD S10PF +=S% 30CVDC MICAu+Tu 28680 0lpueuse2
A1CA9 0160e2261 2 CAPACITORFXD 15PF ¢e5% S0UvDC CEPus=3u 2848y 0l1pU=éeol
A1CRY AA
AfCR2 1901=0518 3 DIODE«SCHOYTXY 24480 190120518
AICRY 19010040 19 OJODE=SWITCLRING 3Cv SUMA 2n§ L0e35 2Ru80 1901=0040
AL1CRY 19010518 DIGOE~SCHUTTXY 28480 19010518
AYCRY 19910040 DJODE=SwITCHING 3uv SOMA NS UOe35 268080 1991006y
AICR8 19010040 DIODE=SWITCHING 30V SuMa 2NS DUe3S FLLETH 19a1=0udi
A1CRYO 1901=0vu2s [ DIQDE~GEN PRP 140V 200Ma Q07 268480 1901euUeS
ACRLY 19020029 2 DIODE=INR 12,1V SX% DO=15 POsiwn TCE4,064% 2HLBY 19020029
AtCR12 1901=0025 DIODE«GEN PHP 14u0V 200MA D07 284bg 19010025
AICRY3 19020029 OJODE=ZNR 12,1V SX DOe15 PDeln T3¢, 004% 2848y 1902e0ve9
AICR14 1901-0040 DIODE-SWITCHING 30V 2NS 50MA DO-35 28480 1901-0040
ArJy 12513192 3 CONNECTOR 3=PIN » POST TYPE 2726u 09«0u=1U31(2403=034)
A1 Je 1251=3192 COMNECTGOR 3=PIN ™ PCST TYPE 27dod 09atU=1031(2403=034)
A1J3 12513196 H CONNECTOR BaPIN ™ POST TYPE 27204 09.6U=10U81(e403082)
ALJy 12510513 1 CONNECTOR SebIn M POST TYRE 27264 09.60=1051
443s 125122969 12 CONNECTOR{PHONG, SIMGLE JaCK el2el 15240501
AlJe 12513018 3 CONNECTOR 2ePIN M BOST TYPE el2e4 0940U=1v2}
ALKy N49ue1137 2 RELAY, REED ggupu 04qUe11 57
A1Q1 &A
Afg2 18550265 1 TRANSISTOR FET VCR2N 28uBy 1855e0¢0d
AR 069940025 2 RESISTOR 28.42K .25% .125W F TC=0+-50 23ubu 0699%euues
A1R2 069920025 RESISTOR 28.42K .25% .125W F TC=0+-50 2548y 06990005
A1R3 0699«0026 2 | -RESISTOR 14.21K .25% .125W F TC=0+-50 28uby 06990020
ARY 0699=0026 RESISTOR 14.21K .25% .125W F TC=0+-50 ¢du8u 0699eu(es
A1RS 06990027 2 RESISTOR 9.474K .25% .125W F TC=0+-50 20460 n6alevoe?
A1R6 06990027 RESISTOR 9.474K..25% .125W F TC=0+-50 26ub0 Go99e0ue/
ALRY 0699«0028 2 RESISTOR 7.105K .25% .125W F TC=0+—50 28080 9699=0ued
ALRS 0699-0028 RESISTOR 7.105K .26% .125W F TC=0+-50 28080 069900 2E
A1R9 06990000 4 RESISTOR S,084K ,25% ,125# F TCBC+e9y 01070 8
A1RLO 069920040 HEIISTOR 5,084k ,25% ,1254 F TCeyeeSy 91070 [}
ALR1 0699e004y HESISTOR 5,084K ,25% ,125+ F T(30+4e50 GleTo A
AlR12 00990040 RESISTOR S5,6Bux ,25% ,125%4 F TC3¢¢e5¢ 9ieTo 8
AfR13 06990035 2 RESISTOR 284,2K ,25% ,12%¢ F TCzyuseSO 0yuTe )
AjR14 06993035 RESISTOR 284,2h ,&5% ,1254 F TCs0eaSu 0070 8
AfRLS 06990036 2 RESISTOR J42.1k ,25% 125w F TCm0+=S0 D] 8
See introduction to this section for ordering information 63

AA  The oscillator circuit has been changed beginning with serial number 1730A00266. For instruments with lower
serial numbers, refer to Section VII.




Table 6-3. Replaceable Parts

AA  The oscillator circuit has been changed beginning with serial number 1730A00266. For instrument with lower

serial numbers, refer to Section VIL.

Reference HP Part L Mfr
. . Qt Description Mfr P
Designation Number y p Code fr Part Number
ALR1G 06990036 NESISTOR 142,1r ,¢5% 125w F TLasu¢=dD 9107y 8
41R17 0699«0031 2 RESISTOR 94, T4k ,25% (125~ F TC204=50 PCED] 8
A1R18 0699=0031 RESISTOR 94, 7ux ,25% ,12% F TCx0e=S0 wiGTY [
ALRY9 069940032 2 RESISTOR 71,05K ,25% (125w F TCaue=S0 vi07C 8
AfR20 069940032 RESISTOR 71,05K (25% ,125¢ F TC=0e=SU v167v A
ALR21 06990033 2 RESISTOR 56,80k ,25% ,1254 F TCE0¢eS0 01070 [
A1R22 0699-0033 RESISTOR 56.84K .25% .125W F TC=0+-50 01070 8
A1R23, R24 69844530 RESISTOR 232K 1% ,125% F TC20+ai00 v3e9a Coal/beT0ea2323e}
AR2? 0658-3518 2 RESISTOR 7,32k 1% ,125w F TC®0+el00 v329e Cdel/BeaiOali2leF
ALR28 0698430492 2 RESISTOR 2,67K 1% 1254 F TCa0+=100 03290 CUal/BeTOm26T1eF
A1R29 0757=0401 a RESISTOR 100 1% ,125W F 1Cs(+=100 u3ave Cuelsbelpelg)=Ff
A1R30 210000567 F) HESISTORTRMR 2K 10X C TQP=ADJ 1=TRAN 73136 724100640
ALR3Y 04984438 1 RESISTOR 3,09k 1% 125w F TCs0eelO0 V3294 Clel/78=fymb0)=t
A1R32 2A
ALR3S SA
AR3Y 06984440 2 RESISTOR 3,4x 1% ,125w F TCE0e=100 vs298 CUal/belyeld0]ef
AR3S 06963279 ] RESISTOR 4,99k |X (1250 F TCud+=100 03298 Cdel/8=T0=499 =F
ALR36 06985094 1 RESISTOR S,1M S% ,25% FC 1C3«000/41100 1636 CB5159%
ALR3? 07570401 RESISTOR 100 1% 1254 F YC8Ue=l0D 03296 Clal/Bui(el0le=t
ALRUO 07970472 2 RESISTOR 200K 1% (1254 F TC30¢=100C via9s C4a1/8010°2008F
ALR4Y 06983228 11 RESISTOR 49,9k 1% ,125w F TC®U+e100 91606 cc
AjR42 0757=0442 21 HESISTOR 10K 1X 1251 F TC80+el00 93298 Cldal/BeTQejGl2af
A1R4S 0757=0442 RESISTOR LUK 1X ,125% F TCB80+4e100 v3298 Clel/tel0e1002eF
A{RaY C757=0u10 1 HESISTOR S11 1% ,125% ¢ TCsueeiOU 03298 CUdal/BeTeS)iReF
ALR4S 07570442 RESISTOR 10K 1X 125w F TCausellw 03298 CU1/8=T0=1002=F
ALR4S 069823279 RESISTCR 4,99k 1% ,125% F TC8Gee100 03298 Ciul/BeT0eu991oF
A1RSO 0757=0283 L] RESISTOR 2K 1X ,125% F T(s0+el100 05298 CUal/8e1002001F
A1RS) 0757-0283 AESISTOR 2K 1X ,12%w F T(w0+e100 v3298 CUalsBeat0e2001eF
AIRS2 0757=0401 RESISTOR 100 §X 125w F TCE0¢=10V 63298 Clot/beiQei0)ef
A1RS3 07570407 5 RESIBTOR 200 {X ,125w F TC30¢e100 v329d CUal/Bef0s201ef
ALRG) 069823496 1 RESISTOR 3,57k 1% ,125~ F TCe0¢e100 03298 CUal/B8eTVadSTR=F
ALR62 069843279 RESTSTOR 4,99k 1% ,125% ¢ TC20+=100 v3299 CuelsBatyat99ier
AfR63 06984870 2 HESISTOR 604 11X ,Sw F T(80¢=100 ve90 CMEmbOeR
ARSY 0698e4892 1 RESISTUR 1,87« 1% ,Sw F YCEU4el0D 05520 CMpebYee
A1R6S 06983406 1 RESISTOR 1,33K 1% ,5W F TCs0+4e100 05520 CHe=b5e2
AjRéG Q698=3479 [ RESISTOR 1,74K 1X ,SW F TCBueelOU 0552V CMpebd=e
ALRS7 0698-4888 4 RESISTOR 1.16K 1Y% 5S4 F TC20e=100 a55e¢ CHpebSe2
ALR6S 06983479 RESIBTOR 1,74K 1% 5w F TCm0e=190 05520 CHpebSel
AIR69 06984888 RESISTOR 1,18K 1% ,5# F TCB0¢e100 09520 CHMpebSel
ALRTO 0698a3479 RESISTOR §,7dK 1X ,Sw F TCSQe=100 65520 CMFebSee
ALRTY 069844888 RESISTOR 1,18K 1% Sk F TCE0eel00 149520 CHMFebSel
AtRT2 06983479 RESISTOR 1,74K 1X ,Sw F TC30+=1lu® 03520 CME=b5ee
AIRT3 0698-4888 KESISTOR 1,18K §% ,Sw F TCE0¢=10V u5520 CHMF=bY=2
ALRT4 06983479 RESISTOR 1,74K 1X ,Sw F T(sue=iyn ussav CUs=pbe
A1R7% 06983478 1 HESISTOR 806 {3 ,5% F TLEGeel00 05520 CUFebSe2
ALRTe 0698eu870 RESISTOR 604 1% ,Sw F TCsuseluo v9sSen CME=05=2
AtR78 07570401 RESISTOR 100 1% 125w F TC3J¢=lv0 EYLL] Cdal/BeTQei0l=F
A1R80 07570280 9 RESISTOR 1k 1X L1258 F TC304=100 ;3298 C4el/BeT0=1001=¢
Ags 00339=01902 1 SnITCH 4SSEMBLY, MULTIPLIER 2du80 60339=01902
3100+342} 1 SWITCH, ROTARY 28u80 31003421
A187 0033965903 { SWITCH ASSEMBLY, UNITS 28u43¢ 00339=01903
3100e3422 F] SWITCH, ROTARY 28480 J1p0esbee
A188 0033961904 i SwITCH ASBEMBLY, TEHTHS 28480 00339261904
310003422 SWITCH, ROTARY 2848y 3100=3422
50008259 10 SHAFT, EXTENDER 28180 S0ude8239
1500=0019 12 EOQUPLER, WIGID 0510n 120
AlUY 1826-0487 3 IC OP AMP 28480 1826-0487
Aju2 1826-0315 [ 1C UP amP . 03u0F LM3UBN
Atus A 18260487 7 1C 0P A%P TO.99 28480 18260487
LT 0033966502 1 PC ASSEMBLY, DETECTOR 28480 603396050¢
LIS 01000163 3 CAPACITOReFXD (033UF ¢=10% 200v0C POLYE n42ud 292P33392
A2C2 01600163 CAPACITOR=FX0 (033UF e=10% 200vOC POLYE o4y 292p33392
A2C3 01600163 CAPACITCR=FXD U33IF +=10x% 200vVOC POLYE n42ud 292033392
ALy 0160«0341 1 CAPACITOR=F XD GUOPF +=11 300VOC MICA047C 2648¢ 0140e0341
42C5 01602201 CAPACITOReF XD S1PF +=5X 300vDC 34490 " 03160e2201
A2Ce 01604317 i CAPACITOR=FXC 12CUPF +~IX 106vCC 24udn 0160=4317
A2C7 0160=35S6 1 CAPACITOR®FXD TSOPF selX 30UvOC MICanslo e8udy 0lede=3ise
A2C8 0160=30691 1 CaPACITORSFXD TSPF ¢eil 100VDC 2p4dt 0140=30691
A2C9 016Ce3024 1 CAPACITOR®FXD 1700UPF ¢=1X 100VDC 28u8y Cleu=3led
A2C10 01700038 1 CoPACITURSFXD ,22UF +=10% 200v0C PULYE 284opy 0170eu0id
A2C11 0160e22%7 5 CAPACITCReFXD 1UPF +wS5% SyuvDC CENDeedO 2duby 0160e2¢57
A2C12 0lpu=3sd2 CaPACITORFXD oiUF +80+20% 109VDC CES FELYS 0lgue=sode
A2C13 01602244 [’ CAPACITOR®FXG 3PF  ¢=,25PF SOUVDC 2eddvy 0160-2244
A2C1d 0io0=3622 CaPACITURSFXD ,JUF ¢By=20% 100VDC Ct® enudy 01p0esbe
A2¢C1S Glove2201 CAPACITGR# XD SIPF ¢wSX% 3yuvO( 28uB0 0149=220}
64 See introduction to this section for ordering information
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Table 6-3. Replaceable Parts
Reference HP Part Q . mfr |
- A ty Description Mfr Part Number

Designation Number P ] Code
A2C1e 0184=2062 2 CaPACITURFAD 12UUF+e20X% 1GVDC Ta 0deuy 150017001042
A2C17 018¢e2vb2 CaPaCITCRFXD 121:US+e20% 10VOC T4 [LTEN 15001€7X0010R2
[ Ti41] 0160C373 1 CAPACITOR=F XD bRyFeelUL 35vOC T4 PN ] 150068u4x9035a2
A2C19 0lo0e3b22 CAPSBCITCR=FX0D ,1uUF ¢80=2u% juuvDC CER 2nisu 01s0%302¢
A2C20 016Uedb2e CAPACITONaFXD L{.F ¢8(e20x 100OVDC CER 2848y 0140=30¢z
A2C24 Niete2Vuy 2 CaPaCITOReFXD UTUFF +e5X 3U0VOC MICA0+7C T 28uby ‘ou,u-:vnu
A2c22 0180e1775 1 CaPACITON=FXD §,KUF+eSX 35VOC Ta veaud 1500165%503582
A2C23 01801746 2 CAPACITOK=FXD 15UF¢eix 20VDC Ta Je29d 15q01%62902082
A2c24 0180-0309 1 CAPACITORFXD 4, TuFee2us {UVDC TA vkaud 1500475x001042
42029 01602204 [} CAPACITOR=F XD 10UPF +eS3% 30yyDC MICAU+TY 28480 0lel=ge0d
h2ca7 01603622 CaPACITOR®FXD ,JUF +80e20% 100VOC CER 28480 018003022
A2c28 01603622 CAPSCITORSFXD ,1UF +80e20% 100VDC CER 2840 016003622
A2C30 0180e1746 CAPACITORFXD 1SUFset0X 20vDC T 0u20d 1500196X902082
A2C31 0160a3b22 CAPACITORFXD ,{UF +80=20% 100VDC CER 2948u [ RYY LRI T Y]
2032 016002940 CAPACITOR=F XD 4TOPF +=S% 3J00VOC MICAU+TV 28480 01p0°2940
A2033 0180=0100 1 CAPACITOR=FXD 4,7UfF+e10X 3SVDC T4 04209 15006752903582
A2C34 01603622 CaPACITOR=FXD ,1UF +80=20% 100VOC CER 28689 01p0a3b22
A2C3S 018¢0=0291 CAPACITOReFXD 1UFeel0X ISVDC T4 0u2ey 15a00105x963542
42036 016023622 CAPACITOR®FXD L1UF ¢8020% 10uVOL CEP 28u8¢ 0160=30622
A2¢37 ni60e%622 CAPACITORFXD ,1uF +80e20% 100VDC CEQ 2BUBO 0le0edb22
A2c38 01602261 CAPACITOR=FXD §5PF +a8X SG0VDL CERDe=30 28480 01p0e226]
A2CRY & 1902- 0938 ] OI0DE=INR 3,92V 5% 00«7 POE 4w T(Ea, (49X 28480 1902-0938
A2CR2 4 1902-- 0938 DIODE=ZNR 3,92V SX UQe7 POB 4 TCBa, y4dy 28480 1902-0938
A2CRY 19010040 DIODE=SKITCHING 30v SUMA 2NS D035 28480 1901=v0dy
A2CR4 19010040 DIODESWITCHING 30V SOMA 2MS OCe3S 28u80 19010040
A2CRS T1902e3128 1 DIODE«ZNR 7,32V SX DOe7 POS, UN TCue, 0uBX 02236 FZr247
AREt 1960=0630 1 PHOTO-MODULE 2B4y0 19q0=0630
(Y141 21100011 2 FUSE ,c62h 250V NORMaBLO 1,2%9%,25 UL IEC catol 313,002 !

21100269 e FUSEWDLOERCLIP TYPE ,25DeFUSE 2RU8Y 2110=0289 \
(Y21 12512969 CONNECTORIPHOND, SINGLE JaCK 127260 152240501 ;
A2J2 12512969 CONNECTORIPHOND, SINGLE JaCk 27260 152420501
A2J3 1251=29069 CONNECTORIPHOND, SINGLE JACK 27260 1S.240501 k
A2J4 12512969 CONNECTNRIPHOND, SINGLE JaCx 27260 15200501 ;
A2J200 12%1=319¢ CONNECTOR BmPIN M PNST TYPE 27264 09.6021081(2403=084)
A2J201 1251«319§ 1 CONNECTOR 4ePIM M POST TYPE 2r264 09601041 (26403044)
A2J202 125130618 CONNECTOR 2ePIN ¥ POSY TYPE 21284 09.60°1021
A2J203 12512034 { CONNECTOR=PC EDGE 10«CONT/ROW 2eRONS [ 2311 252-10+30=300
A2xy 04900563 1 RELAY 2C 12vOC-COIL S& 11SvDC 28480 .0UQ0e0S63

0u90=0568 SOCKETeRLY 11<CONT DIPe8LDR 2848y 0de0«0568
A201 18550062 1 TRANSISTOR JeFET NeCHON DeMODE 8] 260480 18850002
A2Q2 18540071 3 TRANSISTOR NPN 8] PDs30QMm FTS20)MHZ 28480 1854e0(7]
4203 18550386 2 TRANSISTOR JeFtY 24392 NaCHAN D=MODE 92036 2Nu392
A2R1 0698+3498 1 RESISTOR B,66K 1% ,125% § TCmUeal(n V329 cﬂ-'IIS;IO-BOGR-f
A2R2 0698=4440 RESISTOR 3,4K 1% 125 F TCu0¢=j00 03298 ClUa)/BeT0=340=F
A2R3 06984501 1 RESISTOR S9K 1% ,125w F TCS0eelOU 3298 Llal/B8aT0e5902eF
A2RU ‘| o0698-4448 L] RESISTOR 5,76k 1X 3125w F TC804e100 03293 CUel/8=T0=ST61eF
A2RS 06986445 RESISTOR S,76K 1% 125w F TCw0+=100 03298 CUe1/8=T005761eF
A2Ré 069B44US RESISTOR §,76K 1X ,125~ F TCa04e100 032958 Cd4al/BeT(eST61=F
A2R? 06983268 3 RESISTOR 11,5 {X ,125w F TCs04e100 03296 Clde1/8eT00y152«F
A2Re 069823268 RESISTOR 11,5k 11X ,1235% F TCs0eelOV V3298 Cde1/8eT0elS2ef
A2R9 069823268 RESISTOR 11,5k 1% 125w F F(®04<100 03298 Cdal/BeT0=1152eF
AZR10 06987332 RESISTOR 1M 1X ,12%k F TCa0+=100 U299¢ MFEC1/8aT0e1004eF
A2R11 06990053 1 RESISTOR 50.51 .26% .125W F_TC=0+-50 23489 06990053
A2R12 0698-3237 - 1 RESISTOR 5K ,25% ,125# F TC30eeSy 93296 NCES
A2R13 08120099 2 RESISTOR 1K 5% Sa Pw TCs0ee20 05520 R8.S
A2Rtu 07370401 RESISTOR 100 §1X% ,125w F TCB0+4e100 3296 C4o1/BeTya10laF
A2R1S 07570442 RESISTOR 1uk 1X ,125% F TC20eel00 03298 Clel/8eT0mig02=F
A2R16 0757-0422 | resistor oo 1% ,12Se F TCBUewlon 03292 Cda1/B«T0wgO9R-F
A2R17 2100-3212 1 RESISTORTRMA 200 10% C TOP=aDJ t=TRM 04568 72-103-0
A2R18 07570278 1 RESISTOR 1,78K 1X ,1250 F TC804eiQC 032908 ClUel/BeTQa]T8]af
A2R20 07570442 RESTISTOR 10K 1X ,125« F TC20+«100 ©3298 Chel/d=T021002«F
A2R21 0757=0442 RESISTOR 1ux 1X 125k ¢ TC30ew100 03298 Cdal/B8eT0e1002eF
A2ReQ 21900568 1 RESISTORSTRMR 10U 10X C TOP=ADJ 1eTRMN 73138 72-102%0
A2R23 06984442 1 RESISTOR 4,42k 1X ,125% F TC®0+e100 63298 Clal/BaTuedd]eF
A2R24 2100=-3211 1 RESIBTOR=TPMR 1K 10X C TOR=ADJ 1=TRN 73138 7241050
A2R2S 06983483 1 RESISTOR 196K 1% 125+ F TC=04e100 3298 Clal/BeTpw{963=F
A2R26 07570487 1 RESISTOR 825K 1Y% ,125% F TCeQ¢=10) 45520 CMFeSSel
A2R2T BA 0698-3557 RESI8TOR 806 1% 4125+ F TCuG+=100 V32398 Cue)/BeT0=806 R-F
A2R28 0737mgdd2 RESISTOR 10K 1% ,125w« F TCR0eel(9 05298 Clal/steTOe1002eF
A2R29 06983279 RESISTOR 4,99k 1X ,125« F TCsU¢ei00 ¢329¢ Clul/baT0ed99ef
A2R30 0757-0444 1 RESISTOR 12.1K1X% 125w F 1C204«100 03292 Cde1/B=T0=1212—F
42R31 0757-0420 1 RESISTOR 750 1% 125« F 1C2QeelOD c3298 Cdel/BaT(alS)ef

See introduction to this section for ordering information 6-5

AA  Refer to note AA on Figure 8-16.
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Table 6-3. Replaceable Parts

AA  Refer to note AA on Figure 8-13.

See introduction to this section for ordering information

Reference HP Part _r Mfr
: A Qt Description Mfr Part Number
Designation Number \ P Code a be
A2R32 07570410 1 RESISTON $U1 1% 125w F T(mqeeipl v3298 CualsbeiOedyinef
A2R33 n696e3229 1 RESTSTOR 1,43k 1Y ,12%% F TCR0¢elud 43293 Cial/BeT0elu3lar
A2R34 07570442 RESISTOR 10k |X 125w F TC=sJeel) 0329¢d Cl.1/B8eT10e1002=F
A2R38 2100«0%67 RESISTOOTRME 2k 10X € TUP=ADJ I=TRN 73138 72.1080
A2R36 21003213 1 REBISTORSTRYR 200K 10X C TQP=4DJ 1=TA% 73138 7241130
(Y133} 2100e3210 1 RESISTOR=TPMR {0k 0% C TOP=ADJ 1=TRN 73138 72410800
A2R3S n69d.6320 3 RESISTOR Sk 11 1257 F TC304-29 vigee PMESSel/6aT9eS001 =8
A2R39 069920034 3 EESISTOR 2,312% ,25% ,1254 F TCmieeSa 01c70 8
A2R40 0787-0442 RESISTOR 10R 1% 125+ F TCs04=100 03298 Cdal/bet0el002eF
A2R4y 07%7-0442 RESISTOR 10X 1Y 125~ F TC80e=]00 4329k CUal/BeT0=1002<F
42142 06980444} 1 REGTISTOR 4,53k 1% 125+ § TC80¢e100 v3a9s Clel/tm1024531eF
a2yl 182603815 1¢ 0P amP G3dCF LMyaen
AUy b 18260487 1C 0P .AwP 28480 1826-0487
A2us 1826-0421 ? IC LINEAR 536J 28480 18200421
A2Ue 18200203 2 Ic 741 OP amp 2276C 701CEQ0Q
A2u7? 1826042y IC LINEAR 536J 29u8¢ 1826=0421
A2u8 1826«0315 1¢ OP AwP 034nF LM3UBN
A0 18200203 1¢c 741 OP awvP 0276C 7491CE009
A2u10 18260081 H] Ic 318 QP amP 0379p LMy18
A2u12 1820--0203 IC 741 QP 4mP 02237 UA741HC
A2U13 1826-0021 H 1t 0P AwP 0340F LM3i0n
A3 00339<66%03 1 PC ASSEMBLY, ANALYZER/POWER SUPPLY 28480 00339+66503
A3CH 0lofe2132 1 C4PACITORaFXD ,56UF +=10X SyVvDC POLYE Bauy HEw=20S
AlC2 0lbu=0168 1 CAPACITORFXD ,056UF +=1C% 200VOC POLYE 0uod 292P%56392
A3CS 0160+0158 1 CAPACITOReFXD S600PF +=10x 200VDC POLYE 0u20J 292P50292
A3C4 016043535 1 CAPACITOR=FXD S560PF +=5X 300VDC MICAQ+TO 28u8y 01403535
A3CS 01603622 CAPACITOR=FXD ,1UF ¢80e20% 100VDC CER 26480 01s0e3b22
A3Ce njs0alb? CaPACITORFXD ,1UF «Byu=20% {00VOC CER 28480 01s0=3b622
A3CT 01602250 CAPACITORFXD S,1PF ¢4e,25PF 500vOC 28486 0140«2250
A3C10 0l6ne2257 CAPACITOR=FXD 10PF +a5% SQUVDC CEROe=s0 28480 016022257
A1 0160=4%89 { CAPACITOR-EXD 1.8UF +-1% 200VDC POLYE 28480 014004589
A3C12 n160-4S90 1 CAPACITOR—FXD .18UF +-1% 200VDC POLYE 284860 014024590
A3C1Y 01600591 1 CAPACITOR—FXD .018UF +—1% 200vDC POLYE 28480 014004591
A3C14 016000902 1 CAPACITOR—FEXD .0018UF +-1% 200VDC POLYE 28480 014024592
A3C1S 016ne=2206 1 CAPACITORFXD 160PF ¢=5% 300VOC “ICA0470 e8usy 01002206
A3C1e 01803622 CAPACITOReFXD ,1UF +80e20% 100VOL CER 28480 0160e3622
a3c1? 0160=3622 CAPACITORFXD ,JUF ¢B0=20% 100V0C CER 28480 0160-3022
As3C18 0121=0147 CAPACITOReV TAMRwAIR 2«1§,3PF IS0V 74570 18q+507=%
A3C19 01602250 CAPACITORFXD S,1PF +=,25PF S00VDC 28460 01402250
A3C20 a160e3022 CLPACITOR=FXD (fUF ¢80=20% 100VOC CEP 2848y 01e60e3622
Ajc2y 0160=3622 CAPACITOReF XD (1UF 480220% 100VDC CER 28480 0la0e3022
A3C22 01602257 CAPACITOReFXD {UPF ¢=5X% S0UVDC CERO+ebV 284890 01502257
A3C23 0160e3622 CAPACITORSFXD 1UF ¢B0e20X 100VOL CER 284B0 ateledoee
A3C24 0160=3022 CAPACITORFXD ,1UF 480«20% 100VOC CER 28460 01p0e3022
A3C2S n1sue2297 CAPACITORFXD 10PF +=5X S00VDC CERO¢es0 28489 n1e0e2257
A3C2s 01602201 CAPACITOR=FXD S1PF +eSX 30G0VOC 28480 016022201
A3c27 n160=2201 CAPACITOR=FXD 51PF ¢=3X 300VDC 26480 0180=2201
A3C100 0160-2251 q CAPACITOReFKD S56PF ¢=,25PF 500vDC 284R0 0160-2251
A3C102 01603622 CaPACITOR=FXD ,JyUF +80e2(x 100VOC CER 2848y 0140=3622
A3C103 01400200 2 CAPACITOReFXD 390PF +«5X 300VDC MICAO+70 72136 DM{SF391J0300#VICR
A3C1n04 01400200 CAPACITORFXD 390PF +=%% 3GOVOC MICAQ0+T70 72136 DMISF3931J0300wVICR
A3C10S 01603022 CAPACITORFXD ,1UF +80e20% 100VDC CER 28480 01e0=38622
A3C106 01602200 1 CAPACITORSF XD 43PF +e5% 300VOC 28u8p 014022200
A3C107 0160030622 CAPACITOR®FXD 1UF +80=20% 100VDC CER 2848y 01a0m3822
A3C108 0160e2249 3 CaPACITOR=FXD 4,7PF ¢=,25PF S00VOC 26u80 01e0=2249
A3C109 0t60e3622 CAPACITOR=FXD 1UF 480e«20% 100VDC CER 28480 cla0=3622
A43C110 014000192 1 CAPACITORSFXD 68PF ¢eSX% 300VDC 72130 DM{SE6E0J0300MVICR
A3CI11 01801715 2 CAPACITOR=FXD 150UF+=10% 6VDC T2 vbeoyd 15q0197X9004R2
A3C112 01801715 CAPACITOR®FXD 150UF+=10X 6VDC T4 0u20J 1500157X9006R2
A3C113 n16ue2204 CAPACITORFXD 10OPF ¢+e5% 300V0OC MICau+70 28480 N1e0=2204
A3Ci10 0160-0363 1 CAPACITORFXD 620PF ¢=SX 300VDC MICA0+70 26480 0160-0363
A3CHLS 0160-2263 1 CAPACITOReFXD 18PF ¢«5X 500VOC 23480 0160-2263
aAsCite 0140-0195 1 CaPACITORFXD 130PF +eS% 300vDC MICA 04522 DM15F131J0300WV1CR
ALY 01602249 CAPACITOReFXD 4, 7PF ¢=,25PF 300VOC 2848y 01p0e2249
43C120 01692220 1 CaPACITORFXD 1200PF +«S5x 300VOC 28usc 01402220
alctat 01602209 1 CAPACITOReF XD 360PF +aSX 3UUVDL VICAGTO 2648C 0102209
a3ci2e 01602201 CAPACITOR=PXU S1PF +=5X 300vDC 28480 014022201
43C130 01603622 CAPACITOR=FXL (1UF +80e20% 100VDC CER 26480 nlaGed6ee
A3C131 01603622 CAPACITOR=FXD 1UF ¢80=20% 100VOC CER 28480 N1p0e3b22
*A3C132 4A n180e2249 CAPACITORSFYD &, T7PF ¢e,25PF S00vTC 28460 0140=2249
A3C133 0160-2204 CAPACITORFXLC 100PF +=5X 300vDC “1CAQ+Ty 2646G 014002204
A3CI3Y 01602204 CAPACITOR=FXD J0OPF +e5X% 300VDC MICAa0+70 28480 0140e2204¢
6-6




Table 6-3. Replaceable Parts
Reference HP Part Q _ Mfr
. ! t Description Mfr Part Number
Designation Number y P Code
43C13S 01602257 CAPALITNR=FXL 1UPF +«SX S00VOC CEROs=oU 2Rueo 14002257
A3C200 oinle3622 CAPACITGRFXD ,1UF +b6U=20% 100VOC CER 2648 01p0edo2e
A3C201 n160-3622 CAPACITORFXD ,1UF +80=20% 100VDC CER 26480 0tp0=3b2e
A3c202 fle0a22%50 CAPACITOR=FXD $,1PF +e,25PF S00VOC 2RUBY 01402250
a3c2ny 01602204 CAPACITOR=FXD 100PF 45X 300VDC M]CaG47Y 2848y 01aUel204
a3C204 016022201 CAPACITOR=FXD S1PF ¢«SX 300VOC 28u8g 0ileU=220]
A3C20% 0160=2264 1 CAPACITOReF XD 20PF ¢e5% S0UVNC CER0+alD 28u8¢ 0lelec2ou
A3C206 0180-1704 CAPACITOR®FXD 4TUFewl0X 6VDC YA v820J 1500476X900682
A3c207 01801704 CAPACITOR«FXD 4TUFseluX 6VDC T4 420y 185aDUT6X900682
A3C300 n160e3622 CAPACITOR=FXD ,1UF +80e20X% 100VDC CER 28660 014003622
a3c301 n160e3022 CoPACTITONFXD ,1ULF +B0e20U% 100VDC CER 2e4do nNlpLedbe?
43C302 0le0e2628 H CAPACITORFXD ,03Uf +«20% SOOVUC CER 2B4AQ nlp0=2bed
a3C303 01602628 CAPACITOR«FXD (03UF 420X S0QVOC CER 28480 014002028
A3C304 01802638 4 CAPACITORSFXD 10Q0UF+SO1nX 3S5vDC 4L 28480 01802635
A3C30S 01802635 CAPACITORSFXD 1000UF+SU=10% 3SVDC AL 28480 01a0e263S
430306 1180+2635 CaPACITORSFXD 1000UF+SG=10X 35VOC AL 28480 018022635
ASC307 n1180=263% CAPACITOReFXD 1000UF+SCel0x 3ISVOC AL 28460 n1a0=2635
A3C308 1603622 CAPACITORFXD ,1UF +80e20% 100VDC CE® 28680 01450-3622
a3c399 0160e3b622 CAPACITORFXD ,1UF ¢80+20X 100VDC CER 28u8e 01s0e¥622
A3C3tN 0180029% CaPACITCRFXD LUF+<10X 3SVDC TA 04204 1500105x903542
A3C31) 01800374 CAPACITORFXD 10yFe=10X 20vOC T4 04204 150D106x902082
A3CSg2 018040374 CAPACITOReFXD 10UFeel0X 20VDC T4 04204 1500106X902062
A3Cl20 n180=0291 CAPACITOReFXD 1uF+eloX 35v0C T4 c420J 1540105x903%42
(214 I3 0180=0291 CAPACITQOReFXD jUF+eluX 3ISyDC T4 [TrIe) 1500105x903542
A3C322 018090291 CAPACITOReFXD 1uFealax 35vDC TA V4204 1%60105x903%42
A3C323 0180+0374 CAPACITOR«FXD 10UFeetaX 20vDC T4 vézed 1500106X902082
A3CY24 01800374 CaPACITOReFXD 10UF4ejux 20VOC TA we209 1500106X902082
43CR100 1902-0554 2 OyODE~2NR 10V SX [OeiS PDmim TCEe,00% 284Ry 19020554
A3CR101 19010025% DIODE=GEN PRP 100V 200Ma NCe? 28u80 1901=0025
A3CR102 19010025 OI00E=GEN PRP 100V 200MA DOeT 28480 19010025
A3CR103 1901002¢% DIODE=GEN PRP 100V 200MA DQe7 28480 19010028
A3CR106 19010025 DIODE=GEN PRP 10¢v 200Ma 00«7 28u80 19010025
A3CR10S 19020554 DIQDE«2NR 10V SX DQe1S PLsiw TCue, 00X 28480 19020554
ASCR106 19010040 OIODEeSWITCHING 30V SOMA 2NS 00e3S 28480 19010040
A3CR200 19010040 DIODE«SWITCHING 30V SOMA 2NS D035 28u80 19010040
A3CR201 19010060 OJODE=SAITCAING 30V SOMA 2NS DD=3S 284690 190120040
A3CR300 19060098 H DIODE=Fn BROG 200V 24 02036 “Da20e
A3CRIO0Y 190620094 O10DE«Fw BRDG 200V 24 02036 MDa202
A3CR302 19020933 2 DIODE-ZENER 56.2V 284890 19020933
A3SCR30} 190200933 DIODE-ZENER 56.2V 28480 190200933
A3Ey 1990-0644 2 PHOTOMODULE 26480 1990--0644
A3E2 1990-0644 PHOTOMODULE 28480 1990-0644
A3F3100 2110600114 FUSE ,0628 250v MORMeBLO 1,2%%,25 UL IEC (T34 312,002
211040269 FUSEHOLOER=CLIP TYPE ,250«FysE 28480 2110=0209
43J1 12512969 CONNECTORSIPHOND, SINGLE JACK 27260 154240501
A3J2 12812969 CONNECTORSPHONO, SINGLE JACK 276D 185a24=0%01
A3J3 12512035 1 CONNECTOR®PC EDGE 15eCONT/ROW 24ROWS 04506 2%2=15«30-300
A3Ji00 12512969 COMNECTORIPROND, SINGLE JaCK 27260 15.2u=0501
A3J101 128512969 CONNECTORIPHOND, SIAGLE JACx 21260 15424~0501
A3Jyo02 12512909 CONNECTORIPHOND, STNGLE JaLk 27260 1502420501
A3J201 12512969 CONNECTORIPHONO, SINGLE JACK 27260 154240501
A3J202 12512969 CONNECTORIPHONO, SINGLE JaCk 27260 15«24=0501
A3J300 12513981 1 COMNECTOR QePIN M POST TYPE 27264 09.60=1091
433301 12813192 COMNECTOR 3<PIN ¢ POST TYPE 27284 09.60=1031(2403+034)
A3J302 125135618 CONNECTOR 2PN M BOST TYPE 27284 09.060~1021
430100 1855=0360 1 TRANSTSTOR MODSFET ~eCHAN DeMODE TO»72 81 2848¢ 18550360
120540333 HEAT SINK 28ugo 1205=0333
A3Q300 1884.0072 2 TRANSISTOR BPHN 2N3054 8] TOebb PD325w 01924 2N3054@
12050333 HEAT SINK 2848y 120520333
A3Q301 1854e0072 - TRANBISTOR NPN 2N3uS4 S1 TOabs POE2SA 01924 2030546
43R1 06983849 2 RESISTOR 28,7k 1X ,1254 F TCO¢elu0 0329 Clal/BeTle28T2eF
A3R2 06984307 e RESIBYOR 14,3x 1Xx ,125W F TCa0+e100 03298 Cldol/beTOmluleaf
A3R)} 06984020 2 RESISTOR 9,53k 1X ,125% F TC204e100 03298 Clal/BeT(e9S31af
ARy 069844471 2 RESISTOR 7,15K 1X ,125+ F 7C80+e100 032%s Cldal/8eT0e71S)eF
43RS 07570200 2 RESISTOR S,02K 1% ,125h F TCE04e100 03296 Clal/8uTeS62 e
A3Re 0757-0200 RESISTOR 5,02k 1X 125w F TC804e100 0329g Clel/BeThaSh2leF
A3R7 06983456 3 RESISTOR 287% 1% ,125W F TCm0eeicO 03a9e CU.1/8eT0e2873eF
A3RS 069844520 3 RESISTOR 143K 1% ,12%% F TCe04=100 u3296 Cliel/BeTO0elu33af
A3R9 075720978 3 RESISTOR 95,3k 1% ,12%5% F TCmite100 03298 Clel1/BeTys9532eF
A3R10 069840505 3 RESISTOR 71,5k §X ,125% F TCaQ0+=100 v3aee Cliul/BeT0eT152eF
A3R11 07570459 1 RESISTOR 56,2« 1% ,125# F TCu04e106 329§ Clel/8aT0a5022eF
A3R12 07570442 RESISTOR 10K {X 125« F TC&OeelOo u32%8 C4a1/BeT0e1002eF
43R1) 07570442 RESISTCR 10% 1% ,125¢ F TCE0+e1Q0 u3a9e Clal/baTel02=F
A3R14 07570401 RESISTOR 100 1X ,125« F TCEus=100 U329k Clal/eTOejllef
A3R20 06983449 RESISTOR 2B,.7x 1Y 125w F TC=0sel00 3329y Clol/BeT(uBT2«F

See introduction to this section for ordering information
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1 Table 6-3. Replaceable Parts
., )
| Reference HP Part Q i Mt
| - A t Description Mfr Part Number
: Designation Number Y P Code a mbe
: a3R21 0098=4307 RESISTOR 14,3k 1X 125K F TC304=100 03298 Cl4el/BeT014320F
| A3R22 069824020 RESISTOR 9,53K 1% ,125W F TCEO+e100 03298 Clel/B=T029531=F
| a3R23 00984471 RESISTOR 7,15k §% ,125% F TCs0+mioC 03298 C4ol/8eT0eT1S1=F
4 A3R24 06984448 RESISTOR S,T6K 1X (125K F TCEQeel 00 03298 Clel/bmTOeSTO1F
i A3R2S 06984445 RESISTOR S.76K 1% ,125W F TCa0+=100 03298 CUel/BaT0=STb1eF
1 A3R26 06933456 RESISTOR 287K 1% (1258 F T1Cu04=100 03298 ClUul/BeTOm2BT3eF
g A3R2? 06984520 RESISTOR 143K 1X ,123W F TC20¢e100 63298 | C4a1/BeT0=1433F
| A3R28 07570978 RESISTOR 95,3K 1X ,125W F TCe0+=100 03298 €4.1/8=T0e8532uF
) A3R29 069844509 RESISTOR T1,5K 1% ,125¥ F TCu0+ei00 03298 Cda1/8eT0e7152F
! A3R30 069844500 2 RESISTOR S57,6K 1X ,125% F TCs0+=100 03298 Clal/8eT0uST02eF
A3R31 07570455 1 RESISTOR 36,5K 1% ,125W F TCxG+=100 03298 C4u1/8aT0=36524F
i A3R32 pe98-UUB1 1 RESISTOR 16,5¢ 1% ,125% F TC®04100 03298 C4al/BeTO=1652<F
1o A3R3S 069844477 1 RESISTOR 10,5K 1X ,125W F TC=0+el100 03298 Cl.1/8=TQm1052=F
; ASRIY 069843259 1 RESISTOR 7,87K 1% ,125W F TCS04=10U 03298 Clel/BeT(aTBY1af
h A3R3S 075740290 i RESISTOR 6,19¢ 1% ,125W F T(204100 0299€ MFuC1/8=T0nb191oF
il s
ARG 069823515 1 RESISTOR §,9K 1% 1258 F TCa0+=100 03298 C4al/BeT0e5901F
o A3RY? 069843456 RESISTOR 287K 1X 125w F TCw04el00 03298 Cla1/8=T0w2873<F
i A3R38 0698-4520 RESISTOR 143K 1X (125n F TCe0¢=100 0329€ Cdal/BeTOw]433F
E A3R39 07570978 RESISTOR 95.3K 1X 125 f TC=04=100 03298 Clel/But0e953ReF
! ARG 069844505 RESISTOR 71,5K 1X ,125W F TC®0+=100 03298 Cun1/8=10=7152=F
uh
'| ' A3RUY 0698-4500 RESIBTOR S7,6K 1% ,125W F TCEO+=100 03298 Cial/BaTonST62eF
P AIR42 069823181 1 RESISTOR 38,3k 1X 125w £ TC(s04e100 03298 Cldel/BeT0u3BI2F
A | A3R43 07570451 t RESTSTOR 24,3k 1X (125w F TCmOeel00 03298 Cu i/8e10a24320F
P A3R4Y 06986483 1 RESISTOR 18,7K 1% (125K F TCE0+e100 03298 Cia1/8=T0e1B872aF
’J”t AIRAS 07570280 RESISTOR 1K 1% 125w F TCs04=100 03298 Clnl/8eTOm1001eF
b A3R4G 07570280 RESISTOR 1K 1% ,125n F TC#04100 03298 Clul/BaT0=100L=F
i ASRYY 07870280 RESISTOR 1K 1X (125w F TCa0+=100 03298 Ciel/8=10°1001=F
: A3RUB 0787«0446 1 RESISTOR 15K §X% ,125v F 7C304210°0 03298 ClUmi/BeTO=1S02-F
" A3RUQ 0698231592 1 RESTATOR 3,4BK 1X ,125W F TCe0¢=100 03298 Clal/8uTOe3UB)aF
AIRS0 06980421 1 RESTSTOR 249 1% ,125w F TC804e100 03298 Cde1/8sT0w2U9R=F
"
b A3RS1 0757=0283 RESISTOR 2K 1% (125K F TCm0eel00 03298 Ctal/8eT0=2001<F
N A3RS6 075740440 1 RESISTOR 7.5K 1% ,125W F TCu0¢=100 03298 Clal/BeT0eTS0teF
! A3RST 069843382 1 RESISTOR S,49K 1% 125w F TCe0+=100 03298 Clul/BeT(e5491eF
. AIR100 06990030 1 RESISTOR 68.38K .25% 26480 06§9=0030
" A3R101 069920029 1 RESISTOR 21.62K .25% 28480 069920029
/| A3R102 06988997 1 RESISTOR 6.838K .25% 28480 069828997
M A3R103 069900024 1 RESISTOR 2.162K .25% 268480 0699=0024
B A3R104 06985439 1 RESISTOR 1K 425% 4125W F TCE0+eSO 03298 NC%S
K AIR106 06983492 RESISTOR 2,67K {X ,125W F TC30¢=100 03298 Cd_1/8=T0s2671F
A3RL0? 069843518 RESISTOR 7,32K 1X ,125W F TC®0¢e100 03298 Cdal/8eT0wT321eF
it '
N A3R110 08111858 1 RESISTOR S00 SX SW Pw TCE0+e20 05520 R8aS
; A3RI1Y 0757=0283 RESISTOR 2K 1% (125% F TCm04=100 03298 Clal/BeT0e2001=F
: A3R112 0757«0283 RESISTOR 2K 1% 125w F TCe0+=100 03298 Clel/BaTUe2001eF
I A3R113 0757=0442 RESISTOR 10K 1X ,1254 F TCs0+=100 03298 CUal/B8eT0=1002eF
DL AZR1L4 069826320 REBISTOR SK 1% (125 F TCe04-25 03ess PMESS=1/82T925001B
At AIR116 078720401 RESTISTOR 100 1X ,12SW F Tc804=100 03298 Clal/8eTOn10LF
’ A3R120 069920039 2 RESISTOR 163,3 ,25% ,185w F 1C80¢+250 01070 8
o A3R121 06990038 2 REBISTOR $55,6 ,25% ,125k F TCE0e=50 01070 8
15_ ! A3R122 069940034 REBIATOR 2,312K ,25% (125w F TCwQ4=50 01070 8
It ‘;‘ A3R130 0698+4200 2 RESIBTOR 3,419K (25% 125w F TCuO0+=100 03888 PMESS=1/89T03491R=C
g
]l .1‘ A3R13L 069844197 2 RESISTOR 1,081k ,2%% ,125w F 1Csd¢=t00 03888 pMESSe1/8eT0e1081ReC
I i) A3R132 069844193 2 RESISTOR 34149 (25% 1250 F 1¢80¢-100 03888 pPMESSe1/8=T03U RG=C
Jl:,_. A3R133 0698e4192 2 RESISTOR 108,1 ,25% ,125% F TCoQeel100 03888 PMESS=)/B8eT0=108R 1=
i A3R134 069808998 2 RESISTOR 34,19 ,25% (125% F YCs0e=50 01070 [}
o AIR13S 069828999 2 RESISTOR 15,81 25X o125# F TCE04e100 01070 8
y A3R140 81503375 WIRE, ELECTRICAL JUMPER 04672 ZEROHM
I : ASR1S0 0757=0401 RESIBTOR 100 1X ,125w F TCe04=100 v3e9s Cdul/BeT0elllef
i1 43R151 06983279 RESISTOR 4,99k 1% ,125W F TCE04e100 03298 Clial/8uT0elq9L=F
43R200 069824200 RESISTOR 3,419K ,25% ,12%w F TCs0+4100 03888 pMgSSel/geT0e3U91R=C
A3R201 069824197 RESISTOR 1,081K ,25% 1254 F TCx0+100 03888 pugSSe1/8=101081R=C
A3R202 069804193 RESISTOR 3419 ,25% .125K F TC804=100 03888 PMESS=1/8°T0=341R9=C
B A1R203 0698204192 REGISTOR 108,1 ,2%% ,125w F TCmO4e100 03888 PMESSel/8eT0=108R1=C
il - A3R204 069848998 RESISTOR 34,19 ,25% 125w F TC80+4250 01070 8
i A3R20S 069828999 RESISTOR 15,81 ,25% ,125W F TCZ0¢=100 01070 8
i A3R210 069826320 RESISTOR 5K (1% ,125% F TCE04=25 03888 pMESSe1/8e19=50018
i A3R212 069920039 RESISTOR 163,3 ,25X ,125k F TC804=S0 01070 8
N
il ASR213 069920038 RESISTOR 555.6 .25% ,123w F TC¥0ee50 0107D 8
I A3R214 06990034 RESISTOR 2,312K ,25% 125w F TC®04=50 01070 8
{ [ A3R3I00 06830689 2 RESISTOR 6,8 5% ,25W FC TC8=800/4500 01606 cBe86S
il AIR3IOY 06830685 RESISTOR 6,8 5X ,25W FC TCEd00/4500 01606 £B8686S
1. A3R302 0757.0442 RESIBTOR 10K 1X 125w F TcmU+=100 03296 Cdal/BeT0e10020F
!
‘ A3R303 0757=0442 RESISTOR 10K 1% 125w F 1CE04=100 vla29e Cldui/BaTOm]0020F
o 43R310 068620275 1 RESISTOR 2,7 5% ,5w CC TCwoedt12 01606 ER2T6S
1 - A3R3LY 069920037 1 RESISTOR 2,4 5% ,5w CC TCs0ed12 28480 069920037
(1 A3R3L2 07570442 RESISTOR 10K 1% 125w F JCe0¢=l00 03298 Chal/BeT0m1002F
. ASRIL3 0757a0442 REBISTOR 10K 1X 125w F TCE0¢e100 03298 Cdel/BeTOmi002eF
| . 1
il
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Table 6-3. Replaceable Parts
Reference HP Part Q . Mfr
: g t Description Mfr Part Number
Designation Number Y P Code
A3Sy 00339=6190S 1 SwiTCh A433€"8LY, NMULTIPLIER ahukl 00v39+61909
31603418 1 SWITCH, ROTARY 28uPYy 31n0e3u106
A382 060339=61900 1 SrITCH ASSEMYLY, UNITS 28480 6033961900
110na3iy? 1 SWITCH, ROTARY . 26480 31a0eddy
4383 0033961907 1 SwiITCr ASSEMBLY, TENTHS 29460 n0339e61807
3100e3418 1 SWITCH, ROTARY 254BU 31n0=3u18
A384 0033961908 1 SPITCH ASSEMBLY, INPUT RANGE 2w8uB0 00139=6190u8
31nve3uyo 1 SWITCH, ROTARY 26u80 31p0e3419
438S 00339635909 { SwWITCH a893E4niY, DISTORTION RANGE 2848y 00Y3961909
3100=3420 1 SWITCH, ROTARY 26480 Y1p0e3420
50008259 SHAFT, EATENUER 28u80 §0yte8gS? .
15000019 COUPLER, RIGID VUS1GK 120 '
A3uL 192620081 1C 318 GP amp L3790 Lryte i
A3y 1826008} IC 318 0P AwP n379¢ L™yid '
A3U3 1R2620109 I 0P awe 37191 MaIw20z5eH0593 '
A3UY 18260109 Ic OP awP 03791 HAQ*2625=80593 '
A3U100, U101 & 1826-0487 IC OP_AMP TO.99 28480 18260487
A3u200 182640109 IC OP awP 0379] HApe262580593
A3U300 18260457 2 IC LINEAR LM 326H 284by 18960457
1205-0050 1 HEAT SINK TO=S/T0e=39=PkG 28460 126050056
A3yjol 1826087 iC LINEAR LM 325H 28080 1836wULST? i
Ay 00339606504 1 PC ASSEMBLY, ERROR CONTROL 28080 00339=66304
Auct n180«1702 1 CAPACITOR=FXD 180UF¢e20X 6VDC T4 Wa20y 1500187X0006R2 |
(Y141 0160=3622 CAPACITORFXD ,JUF ¢80e20% §00VDC CER 2648¢ 0ie0ed622 :
AuCy 0160=3622 CaPACITOR«FXD ,JUF +80=20% 100VDC CER 28480 0160e3022 i
44cs 0180«1704 CAPACITOR=FXD 4TUFeel0X . 6V0DC T4 0a2oy 150DU476X900682 l
(Y14 016C¢e3847 2 CAPACITOR=FXD ,0fUF +100-0X% SOVOC CER 26480 01603847 k
A4cs 01800387 CAPACITORFXD 4TUF 48X 20VDC TA . vdeed 180047eX5020R2 4
Auco 01603622 CAPACITORSFXD ,JUF +B0e20y% 100vVDC CER 28480 0140e30622 i
A4C10 0160=3622 CAPACITOR=FXD ,1UF +80+20X 100VDC CER 28480 016003022 .
Agctt N180e0374 CAPACITORFXC 1uUFee10x 20VOC Ta s420J 1500106X9020B2 !
Aacr12 01800374 CAPACITORFXD 10UF4=j0X 20VOC TA 04204 1500106%902082 g
44C13 016003022 CAPACITOR=FXO ,JUF +80e20X 10UVDC CER ‘28080 01480e3022 ;
Adcio 01603622 . CAPACITOR=FXD LJUF +80=2CX 100VDC CER 2buby cte0=3022 b
aacis 0160e3022 CAPACITOR=FXD (1UF ¢80e20X% 100VDC CEP 28480 0160e3022 :
Auc2y 016801704 CAPACITORF XD 4TUFee19X 6vOC TA ou20Jd 1590476%900682 I
Agca2 0180=1704¢ CAPACITORFXD 4TUFeelyy 6VDC TA 06206J 1500476X900482 ;l
Aug2u n160=3847 CAPACITOReFXD ,01UF ¢100=0X SOVDC CER 28480 01403647 !
Aacas 01802338 ! CAPACITOReFXD 650UF¢e20% 13VDC T4 ve0yl 695233067 '
AGc2e 01860228 2 CAPACITORFXD 22UF+e10X 15VDC T4 0420y 1500226X901%32
Aac2? 018020228 CAPACITOR®FXD 22UFeet0X §SVDC T4 cup0d 1560226901582
Aacas 0len=3622 CAPACITOR=FXD ,1UF ¢80=20% 100VDC CER 2848¢ 0160+3622
Aacag 01603622 CAPACITOReFX0 ,1UF +80-20% 100VDC CER 26480 Cle0e3bee
A4C30 01603622 CAPACITORFXD ,1UF ¢B0=20% 100VDC CER 2848o 014603622
A4Cc3y 9180e1704 CAPACITOR«FXD 4TUFe=10% 6VDC TA 04209 1500476X900682
AaCRY 1902-1335 ' DJODEeZNR 3,92V SX Dpe7 PO®,4W T(Be, 049X 28480 1902--1335
AugR2 1902-1335 DI0DE«INR 3,92V SX (0«7 PDS 4m TCEe, 0492 28480 1902-1335
A4CRy 19010040 DIODE«SWITCHING 30V 50MA 2N§ DDe3S 26uR0 19010040
A4CRY 19050040 DJODE«BwWITCHING 30v S0MA 2NS DOe3S 28480 19n1=Lvio
AqCRS 1902=3149 2 DI0DE«INR 9,09V SX% DOe? PDE, 4N TCEe 057X 02236 Flr2Se
A4CRe 19010040 DIOCE=Sw]TCHING 30V SOMA 2NS DUe3S 28460 1901-0040
AQCRY 1902-1335 DIODE=2NR 3,92V SX D0e7 FO® 4w TCBe, 049X 28480 1902-1335
44CR8 1902-1335 O100Ee2NR 3,92V 5% 00«7 POS 4w (CZe (49X 28480 1902-1335
A4CRY 19010060 O10DE=8wITCHING 30v SOMA 2NS DOe3$ 28480 19010060
Aacqto 19010040 DIODE=SWITCHING 30y SuMA 2N§ 00«35 26480 19010040
AuCR1y 19023149 D10DE=ZNR 9,09V 5X L0e7 POE, 4w TCNe,057% 02236 FZ72586
A4CR12 19010046 OJODE«SWITCHING 30V S0MA 2N§ 00e3S 2848y 1901=0040
A4CRr1y 19023062 DIODE=ZAR 3,92V SX COe? FO® dn TLSe, 049X 02036 $2 10939«05
AdCR1Y 19023062 OJODE=ZNR 3,92V SX DCe7 PDa,Uw TCEe, 049X 42036 S7 10939«65
AucRIS 19010040 DIGOE=SWITCHING 30v 50Ma 2NS DDe3S 2auau 10010040
A4CRi6 190120040 DIODE=SWITCHING 3GV SUMA 2NS DOw3S 28480 190160040
Aycry? 1901=0040 T OI0DBeSnITCHING 30y SoMa 2nNS 00«35 2848y 1Q01=004¢C
AuCR18,19 20 19010049 DI0DE=SWITCHING 30V SOMA 2N§ OUe3S 2848¢ 19014040
A4CR21 1901-0535 DIODE, SCHOTTKY 28480 1901-0535
[YTH 048C=1137 RELAY, REED 28480 0490=1137
A4L3, L4 AA 9170-0894 2 CORE-SHIELDING BEAD 28480 9170-0894
AaLy 91001643 2 COIL=MLD 300UN 5% 065 ,190x,44L6 0327¢ 19,303
hyL2 91001643 COILeMLD 300U~ S% ReeS ,19DX,4UL6 0327e 19,303 i
A4y 18540071 TRANSISTOR MPN §1 PL3300WW FTEQOUMHZ 28uB0 1854=0071 y
hag2 185Ue0071 TRANSISTOR NPy ST PLE3OGMA FTE206MHZ 26480 1854e0(71 l
AuQ3 185520386 . TRANSISTOR JeFET 2M4392 NelHAN DeMODE 02036 24392 4
44Ry 0757=028¢ RESISTOR 1K 1X ,12%¢ F TCmOe=i00 v3298 CUal/8aT0m1001eF
AdRe 07157«0472 RESISTOR 200k {x 125« F TCmiew)QO vi2db Clal/8=Tue2003=F
AGRY 0757=0280 RESISTOR 1x 1% 125w F TC=0+=100 03298 CUal/BeTOwlQ01eF
A4RY 0757-0438 ] RESISTOR S,11v 1X ,125% F TCZ0emiuU 03298 Clal/beT0eS5111eF
A4RS 078Ter4bs L] RESISTOR 100k 1X 125w F YC&(ee]0G 03296 Clal/BeT0w]1003=F
See introduction to this section for ordering information 69

AA  Components L3 and L4 have been added to instruments with serial numbers 1730A00196 and greater. Refer to
note 4A on Figure 8-15.
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Table 6-3. Replaceable Parts

Reference HP Part L Mfr
: A Qt Description Mfr Part Number
Designation Number v P Code
AuRe 0757=046S RESISTOR 100K 1% 125w F TCs0¢=1UV (329 ClUel/EeT0=1003=F
AGRr? 0757.0442 RESISTUR lux 1% 1254 F TC30eelld ©329» Clel/bel0e1002eF
AGRS 07187882 RESISTOR 10W 1% 125~ F TCa04=10C 63298 Clel/beTUei002F
[Y11] 07570289 2 RESISTOR 13,3v 11 125 F TC=0eell0 G299 MFEC1/8eT0=13320eF
AGR1O 07570273 2 RESISTCR 3,01% 1% ,12354 F TCs0ealC0 u329F Cuul/beTO=3G1teF
AGR11L 07570449 [ RESISTIR 20K 1% ,125% F TCEU¢e10N 63296 CUel/B8aT0e2G020F
AQRY2 06980060 4 RESISTON 9,31x 1X ,125% F TLmuselOV 05secC CMpel/beliad3l]lef
AuRr13 0698-4431 2 RESISTOR 205K1% ,125¢ F 1C304e100 03292 Clal/BaT0e2051-F
LYLIY] 07570438 RESISTOA S, 11K 1Y% 125~ F TCsO0¢=100 03290 Clal/BeTUeSI1)eF
AUR1S N157-0438 RESISTOR S,1ix 1X 125w F TCel+aldo 03298 Cuel/EaTy=5111=F
AdR16 2100=3351 2 RESISTORTAMR 500 10% C SINE=ADJ 1=TRN 73138 T2.142e0
A4R17 0e98.3228 RESISTOR 4S,9% 11X 125w F TCEO4e100 01806 cc
Aurts n698«3228 RESTSTOP 49,9k 1% ,125n F T1Csdeel00 0lo06 [44
A4r19 06983228 RESISTOR 49,9k 1X ,12%w F T(s0+=10v 01606 44
AuR20 06963228 RESIBTOR 49,9k 1% ,125% F 1Cm0eelod v1606 ¢C
AgR21 0698—4486 RESIITOR 249K 1X ,12%W F TC80¢«i00 03292 C4-1/8-T0-2492-F
AQR22 0698—4486 RESISTOP 249K 1% ,125w F TCs0+elnd 03292 C4-1/8-T0-2492-F
AUR) 0698-3445 2 RESISTOR 348 1% ,125¢ F TC80¢-10C 63296 Clal/be10=348R-F
AaRay 0757=0407 RESISTOR 200 1% ,125» F TC30ee100 03295 Clal/BeT0e201eF
AQR2S 075T«0449 RESISTOR 20K 1% ,12%% F 1CEQ4=100 03298 Ciol/B8eT0e2002=F
A4RR6 069840064 RESISTOR 9,31k 1x ,125% F TCW04=100 05520 | cUse1/8aT1e0311aF
AuR2? 07570449 RESISTOR 20% 1X 125« F TCs0ee10D 03esee Clal/bef0=g002eF
Aupae 0696=0064 RESISTUR 9,318 1X 125w F V(8040130 05520 CMpel/82710931 1 ef
AGR3Y 075720438 RESISTOR S,11K 1% 125~ F TC80+el 00 03296 Cual/sBel0e5i1isF
A4R32 07157e0465 RESISTOR 100K 31X ,125% F TC80+=100 3298 Cu.1/8eT0e1003aF
AUR3} 07570465 RESISTOR 100K 1% (125w F TCaleeldv c3298 CUel/b=T0m1003=F
AuRr3y 0757=0442 RESISTOR 10K 1% ,125n F TCEG+e100 03298 Clal/beTO=1002=F
A4RIS 07570442 RESISTOR 10k 1X (125w F TC80¢=100 03296 ClUel/BeT0=i002F
AGR3G 07570289 RESISTOR 13,3k 1X 125« F TCeO¢elib 0299¢E wFgC1/8eT0ai332eF
A4R3? 07570449 RESISTOR 20K 1% 125w F TCE0+=100 0329¢ CU.1/8eT0e2002=F
AUR3S 06980064 RESISTOR 9,31% 1% 125k F TCsOealoO 05520 CMFel/BwT]ed3]]ef
A4R39 0757=0273 REBISTOR 3,01k 1% ,125w F TCud+eldo 03298 ClUa}/BeTOu301]eF
AGRYO 06984431 “ESISTCR 205K1X 125+ F TCBuselng 03292 Clel/leT0® 2051—F
AURGY 07S7-0U38 RESISTOR S.11x 1% ,125% F TC=0¢el00 03298 Clal/BeT0=Si11eF
AQRY2 07570438 RESISTON S,11K 1% ,125% § TC304einl 63298 Clal/BeT=S111=F
- AQRAYY 210033514 RESISTORSTRMR 500 tux C S]0E=4Dg 1aTRN 73138 T2e142=0
AuRGY 0698a3228 HESIATOR 49,9 X 125w F TC0+e100 01606 43
AgRus 0098=-3228 RESISTOR 49,9% 1x ,12Sw F TCe0+el OV 01606 44
AGR4G 069843228 RESISTOR 49,9k 1% ,125n F TCs04e100 u1606 cc
A4pa? 009803228 REBISTOR 49,9 1X (125K § YCEO0+e100 61606 cc
AGRUB 0698--4435 RESISTOR 249K 1% ,125% F TCa0e=100 03292 Cua1/8eT0e2491-F
AQR49 0757-0447 2 RESISTOR 162K 1% ,125w F TCw04e«100 03292 Clel/BeT0e1622—F
AURSO 0757«0280 RESISTOR Ix 1X 125k F TCB0e=100 03298 CUal/BeTOe1001eF
AGRSY 0757-0447 RESISTCR 162K 1% ,125W F T(=0+=100 03292 Clel/BeTGe1622-F
AqRrse 0698-4435 RESISTOR 249K 1% ,125% F TCe0+=100 03292 Clal/8eT002491-F
AQRS3 0757-0280 1 RESISTOR 1K 1% 125w F TCB(esl0U 03298 C4a1/8=70=1001—F
A4RSY 069840491 1 RESISTOR 30,9k ¥ 125w F TCsO0¢elty 63298 Clgl/8eT0e3092+F
Aapss 06984453 RESISTOR 402 1% ,125v F TC3Ce=100 03298 C4a1/BeT0e402R-F
AaRSe 07570407 RESTISTOR 200 1X ,§25« F YCS0e=100 v3e98 Clal/BeT0e0]oF
AuRSYy 0757=0426 2 RESISTOR 1,3k 1X 4125w F TCmid+=100 03298 Clel/BeTU=1301eF
AypsSs 07570426 RESISTOR 1.3k 1X ,125w F TCEOeel00 v3298 Cdal/8eaT0=1301F
AURS9 0757e0407 RESISTGR 200 1X ,125w F TC804=100 03298 CUel/8=T10201=F
AGR6Q 0757«0407 RESISTOR 200 1% ,125% F TC204100 ¢3298 CuelsbeT0e20leF
[YTTY 06984453 1 RESISTOR 402 1X 125« F T(=04e100 03298 Clul/BeTQelO2ReF
AURS2 0698-008S 1 RESISTOR 2,061k 1% ,12%» F TC30¢=100 ¢3298 C4al/BeT0e2011ef
AURSS 0698e4us0 2 RESISTOR 649 1% L1254 F TC30¢e100 03298 C4al/BeTOubUIRF
AuRey 069828460 RESISTOR 649 1% ,125« F TCS0e=100 03298 CUal/8aTebudRaF
AURSS 210003274 1 RESISTOR=TRMR §oK 103 C BIDE=ADJ 1=TRW 73138 72.14600
A4RG6 0757-0446 RESISTOR 15K 1% .125W F TC=0+-100 03298 C4-1/8-T0-1502-F
a4yl 18260081 1c 318 CP amp u3790 Lvs3i8
Agu2 18200427 F] 1¢ 1496 MODULATOR 02036 ML U96G
A4yl 18260315 ic OP MNP 0340¢f LM34BN
Agya 18200427 1¢ 1494 MODULATOR 02036 MC U986
Auus 1826=0318 I¢ UP AMP 0340k LMI&bN
(YO 1826+0315 1C 0P AmP 0340F Lvyaen
Aqu? 1R26=5021 Ic OP AmP Q340f LMgI0N
0403=0214 1 EXTRACTOR=PC 808KD YEL PCLYC 28660 04aleveld
148001186 1 EXTRACTOR PINIL/16" (1A 73956 GP24=063X250e12
L1 0033966505 1 PC ASSEMBLY, INPUT FUNCTION 28uR0 00339266505
1 26LAC Clpued593
ASCS00 01603456 1 CAPOCITON=FXD 1000PF +a10% 1KVDL CER 28ubL 014003456
ASCS01 0180=0197 H CAPACITORFXD 2,2uFt=iu¥ 2uVDC T4 cudud 1500225%902082
A8CS502 01800197 CAPACITOR=FXU 2,2UF¢=1C% 20VDC TA 0u20J 15n0225%9020a2
ASCSO03 01600980 1 CAPACITOR®FXD 6200PF +e2% 300VDC 26uby 0160=0980
6-10
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Table 6-3. Replaceable Parts

Reference HP Part . Mfr
) g Qt Description Mfr Part Number

Designation Number y P Code

ASCS04 01602222 1 CAPACITOReFXD 1S00PF +e5% 300VOC 28480 n1e0=2222

ASCS0S 0160=2204 CAPACITOR=FXD 10UPF ¢=5% 300VOC MICAQe70 28480 01602204

ASCS06 016022207 1 CAPACITOR=FXD 300PF 45X 300VDC MICAO+70 28480 0160e2207

ASC510 0160-4593 1 CAPACITOR—FXD 1.58UF +-20% 400VDC 28480 01604593

ASCRS00 1901=0518 DIODE=SCHOTTKY 28480 1991=0%18

A3L500 9100=1664 1 COIL=MLD 3MH SX Q%0 ,2150X,56L6 02178 22-1312e30J

ASLS01 9100=1672 1 COIL=MLD 6,2MK SX 0880 ,240X,T4LG 0327C 2u/s624

ASLS02 91001668 1 COIL=MLD 4, 3MK SX Q=30 ,24DX,74L6 02178 24a1313=21J

ASMPY 00339a01204 1 BRACKET, FUNCTION SWITCH 28480 00339«03204

ASRS00 069843572 1 RESISTOR 60,4K 1% 1254 F TC204e100 03298 Clni/beT0abglerF

ASRS0} 0787=0280 RESISTOR (K 1X ,125W F TCule¢=100 03298 Clal/8=T0=100]mF

ASRSO02 07S7=0424 1 RESISTOR 1,1K 1X 125« F TCaD4=100 03298 Cldal/BeTOeliG)oF

AsSs9 00339«61901 1 SWITCH ASSEMBLY, FUNCTIOM 284890 0033901801
31003423 1 SWITCH, ROTARY 28480 3100=3423

See introduction to this section for ordering information
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i
1 Table 6-3. Replaceable Parts
Reference HP Part _ Mfr
A : A Qty Description Mfr Part Number
K Designation Number Code
CHB3818 PARTS
1 ¢150e4012 s CAPACITQReFXD QfUF +e20% 1KVDC CER vazod €0238102J1034538
081 1990a0u87 4 LED=VISIELE LUMINTEIVCD 1H020Ma=MAx 28480 19q0=0487
1050=0400 4§ LENS CAP CLReTL ,125-0I8 2848 1UgU=0404
ns2 199Ue0uBY LECeVISIBLE LUM«INTSIMCD [Fz20Mb=Max 26080 19900487
: 14590404 LEMNS CAP CLR=TL ,125-DIA 28486 14600404
- 083 199uanuar LEOVISIALE LUMeINTEIMCD [Fa20MAeMAX 28060 19G0e0487
| 185004046 LENS CAP CLReTL ,125e014 28480 14g0m0404
‘ Dsd 199¢w0487 LEDVISIELE LUMINTEIVCD IFx20MBamAx 28680 1900487
14SCa0404d LEMS CAP CLHeTL ,125=DI4 28L80 1usu=0uou
Fi 21100000 1 FUBE ,254 250V FASTeBLG 1,25%,2% UL IEC ouv0C 312,250
F2 21100384 3 FUSE ,062A 125V FASTeBLO ,281X,093 04T0C 278,062
FLL 9100-3875 1 FILTER 26480 Q100=387%
;H N 1510=0090 2 BINDING PUST 9GL SGL-TUR JGK 28460 1510=0090
&) 151000093 3 BINDING POST SGL SGLe=Tuk OBP BLK 26480 151020093
gk 29S50e0144 3 NUTeHEXeDAL«LHAM 3/8e324TKD ,188elNeThi 2848¢C 2980=G UL
‘ J2 125020083 1 CONNECTOReRF BNC FEM SGLeWOLE=FR SCeOhM 0331 28JRel 3001
i B} 1 15100038 1 BINDING POST 8GL THD=§TUD 28480 15100038
fr
{
M Jé 1510=0091 1 BINDING POST S6L 8GL=TUR JGX RED 28480 1540009}
. 15100003 BINDING POST SGL S5GL-TUR 0BP BLK 28489 151026093
I 2980=0144 NUTeHExeDBLeCHAM 3/B032eTHD ,188alNaTHX 28480 295000144
i I8 15100090 BINDING POST §GL SGL=TUR JGK 28480 15100099
i 15100093 BINDING POST SGL 8GLeTUR 08P BLK 28480 151020093
AN 29500144 NUT=HEXaDBL=CHAM 3/Be32wThd ,18B8¢INaTHK 28480 2950=0144
’ L1 910¢=3447 1 COIL GOuM 25X 28480 91003447
L2 910043458 3 ®1DE BAND CHOKE 28480 9100=3458
L3 0100-3458 WICE BAND CHOKE 28480 91003458
L4 91003458 WIDE BAND CHOKE 28480 9100-3458
I
5 My 11200991 1 METER 28480 112040991
;" 813 31011877 1 SWITCH, SLIDE DP3T=S(INPUT SELECT) 28480 31911877
1
1
i 814 0033961910 1 SWITCH ASSEMBLY, 0SC, LEVEL 28480 00339=61910
i 3100-3424 SWITCH, ROTARY INCLUDES R3 (10KOHM) 28480 3100-3424
4 Syuwy 0033961601 1 CABLE ASSEMBLY, 0SC, LEVEL 28uBo 00339=61601
“ 1251-3274 2 CONNECTOR, 8ePIn FEMSLE 27264 09,5007081
- 12513073 29 CONTACT, CONNECTOR 27264 0845020107
B §iawe 00339=61606. 1 CABLE ASSEMELY, COCILLATUR LEVEL 28480 ncy39=ble00s
i 1251+3201 3 CONNECTOR 3=PIN £ POST TYPE 27264 09.50+7031
. 12513613 3 CONNECTOR 2ePIN F POST TYPE 27264 09-80=7021
g 1251=3073 CONTACTaCONN U/KePQOSTTYPE FEM CRP 27264 98e50%0107
: 817 310142042 2| switew, suroe esuse | 31012042
R
i s1a 311012042 SwITCH, SLIDE 28480 3191e2042
2] 9100+4012 1 TRANGFORMER, POWER 284680 9100e4012
S 12513978 1 CONNECTOR 9ePIN F 21264 6925027091
| 1251=3073 CONTACTCUNN L)/wePQST=TYPE FEM CRP 27264 0805070107
" 0033961602 1 CABLE ASSEMELY, 0SC, POMER 280680 00339e61602
w2e2 1251+3201 CONNECTOR 3=PIN F POST TYPE 27264 09+50%7031
w2r301 1251-3201 CONNECTOR 3ePIN F POST TYPE 27264 094507031
w3 00339+61603 1 CABLE ASSEMBLY, DETECTUR POWER 28480 00339261608
: w3P202 129513643 CONNECTOR 2«PIN F POST TYPE 27264 09.50=7021
~3P302 12513613 CONNECTNR 2«PIN F POST TYPE 27264 094507021
i 12513073 CONTACTeCONN U/waPOST=TYPE FEM CRP areey 0825020107
o Ay 0033961604 1 CaBLE 4SSEYSLY, VETER RESPONSE 28480 0033961604
wap291 12513277 1. | CoNNECTOR 6eFIn F POST TYPE 27264 09.50-7041
12513073 CONTACTSCONN U/wePOSTTYPE FEM CRP 27264 08.50=0107
LLLY 210003680 1 RESISTOR, VAR 5K (RELATIVE LEVEL} 28480 21003680
negi2 31011235 1 SwITCHeSL DPOTeNS §TD 1,58 125vaC 05056 11a=12408
S 0033961605 1 CaBLE ASSEMBLY, FILTEP 25480 00339=61605
#59200 12513278 CONNECTOR BePIN F POST TYPE 27264 09e5veT081
12513073 CONTACTeCONN (/#eP]Q8T=TYPE FEM CRP 27¢ed 0825020307
wSS11 310102207 1 FILTEP SwITCH 2648y 31p1-2247
§5041-0117 3 KEY CAP, FILTER SWITCH 28480 50410117
6-12 See introduction to this section for ordering information




Table 6-3. Replaceable Parts

Reference HP Part Q . L. Mfr
: g t Description Mfr Part Number
Designation Number Y P Code
w? 00339=01607 1 CaBLE ASSEwHLY, 6C PONER 28480 AOY3Ge01607
w7810 & 31011656 1 SWITCH-TGL BASIC DPDT NS 3A 125VAC 28480 31011656
50405932 1 COVER, MmN PQRUER JRITCH 28480 S0yLes932
L1} 0033901408 1 CABLE ASSEMBLY, FREQUENCY INO, 28480 00339=061608
we 0033961609 1 CABLE aSSEmBLY, LEVEL INC, 28480 00339=61809
w10 00339«01610 1 CAaBLE a8SEmBLY, PREGUENCY VERNIER 2848¢ 00Y8%=61610
A0140euaT0Q 3 SpACERS, FOaM 28480 00 4uedtT0R
w10P4 12510512 1 HOUSING, CONNECTOR, SePIN FEMBLE 27264 09.50e70S1
12513673 CONTACT, CONNECTEK 2T26u 18,50=0107
W10R2 21003681 1 RESISTOR, VAR SMEG (FREQ, VERNIER) 28480 210030681
wilw A12062574 6 CaBLE ASSEMBLY 28480 R12002974
nl2s 81202874 CaBLE aSSEmELY 28480 B130ee574
Wi3s Al20e2574 CoBLE ASSEMALY 2848y R120=2574u
Nidw 812023874 CASLE 438gvaLY 28UB0 R120e2574
‘ [
nwise 8120=2574 CABLE 483EMBLY 28480 8130257¢
wiee 212042574 CABLE ASSEMBLY 28u8Y 812002574
HiTw 8120=257% 4 CaBLE ASSEMBLY 28480 81202575
nige 8120=2578 CaBLE &8SEMBLY 284E0 8120=2579S
Ni9e 81202975 CadLE ASSEvbLY 28480 81202575
HN20e 81202575 CABLE 1‘855.“8‘.1 28480 81202578
03702994 1 KNOB, POINTER/BAR, C4P (FUNCTION) 26480 03702994
00339=03701 1 SHAFT, NM 28480 00339-0370)
303020690 20 SCREWeSET u=dy ,13eINalG SMALL CUP=PY 28480 3030=069¢
1500=00G19 COUPLEReAGU (75«LG BRS 0S10H 120
03701099 2 KNOB=BASEPTH 1/2 JGX ,25«IN=ID 28480 0370=1099
310300690 SCREW=SET 4=t ,13eINelG 9MaLL CUP<PT 2848¢ 10300690
00339«04001 1 KNOB, CISTORTIONM RNG 28460 00339«04001
311300533 1 OCETENY, 9=POSITION 28480 313040533
00339064002 1 KNOB, 1.4PUT RNG 28480 00339+04002
30300690 SCREWeSET 4wl ,13eINelG SMALL CUPePT 28480 3030e0b690
3130-0834 § DETENT, 12ePUSITION 28480 31300534
3030=0699 SCREW-SET 4ed0 ,i13alhelG SMALL CUPePT 28480 10300690
ex” o] f=00339=04004 1 KNOB, TENS 28480 Qu339egagog
QPT)? ° /0[ 31300535 H DETERNT, 1U=POSITION 28480 31300535
00339204005 1 KNOB, uUNITS 28480 0033904008
3030=0090 SCREWSET veldl ,13«INelG SMALL CUPSPT 28480 30%0e0690
31300538 OETENT, 10-POSITION 28480 31300538
00339004008 1 KNOB, MULTIPLIER 28480 00339=04008
30300690 SCREr=SET 4edd ,13alNelG SMALL CUPePT 28489 363020696
3130.053e 1 DETENT, 4=POUSITION 28480 31300538
0370=1099 KNOB, POINTER (FREQUENCY VERNIER) 26480 03701096
00330403702 1 SHAFY, NONMETALIC 28480 00339=03702
1500«0019 COUPLER®RGD ,7S«LG BRS 0510M 120
- 0 1
003” 06(0 ?‘-oosn-ouoos { KNOB, 08C, LEVEL é8udo 00339204003
303020690 SCREWSET Gel0 ,13eINelG SMALL CUPePY 28480 30300690
0370=299¢ 10 KNOB, RAND n/BAR 28480 13702990
303Ca0690 SCREWeSET Ued( ,13eINalG S“LL CUPePT 28¢8¢ 303000090
0370«112% 1 KNOB, POINTEK (LEVEL VERNIER) 28ub0 n370e1185
3030=00S1 2 SCRENSET weld ,09CeINelG SwaLL CUPePT 28”480 3030e00SY
XFy 21100463 1 CAP, FUSEHOLDER 2848y 2110~04oS
21100487 1 NUT, WEX SINGLE CHAMPER 1/2e28 THREAD 1591E 903e070
21100479 1 FUBEMCLDEREXTR POST 204 300V UL/IEC v470¢ 34g003«010

See introduction to this section for ordering information
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Table 6-3. Replaceable Parts

>
Reference HP Part . Mfr
- : Q Description Mfr Part Num
Designation Number ty P Code ber
MECRANICAL PARTS
Py 0033900201 1 PaANEL, FROMT 28660 0033900201
LLH 00339«00202 1 FRONT SUBePANEL 284560 n0x39e0u202
MPY nN0Tdye0g212 2 BRACKET, METER ex4do 00v41=0tet2
mMpu 502048803 1 FAONT FRAME 26460 50208803
MPS 50208835 & CORMER, STRUTY 28080 50200835
MPy 0033901206 1 BRACKEY, SWMIELD “OUNTIMG 28480 0033911208
80u0e8258 6 FASTENER, COPTIVE 2R680 S§0u0e8256
Mp 7 §020=860¢ 1 REAR, CA48TING 28ue0 50508804
LT ) 06339=00203 1 PANEL, REAR 28680 0033900203
MpPo 00339200603 ] SMIELD, DETECTOR 26489 00339=00603
04030123 1 GUIOE=PC BOARD GWN POLYC ,062eBDeTHKNS 28480 oun3e0ied
S040~-4503 6 FASTENER, CAPTIVE 2848y 80y0=4503
MP{O 0033900601 1 SHIELD, 08C.s FRONT 2846y 00339200601
MpyY 00339«00602 1 SMIELD, Q8C,, BACK 28460 00339=00802
$0u0=4503 FaSTENER, C&PTIVE 28480 S0u0e4503
MP12 60339=04102 1 PLATE, 03C, TOP 28480 00339=04102
MRS 01033904101 1 PLATE, 0SC, BOTTLM 26480 0033920410}
MPYY 00339000604 1 SHIELD=P,8,, FRONT 28480 00338000604
mMpLS 0033900605 1 SHIELD, P.S.s BACK 28480 0033900605
0403=0150 2 GUIDEePC BLARD YEL POLYC ,pe2=BO«THKNS 28480 0un3=0156
80408258 FAaSTENER, CAPTIVE 28uso 50408258
MPio 0033900606 1 SWIELD, P,S. 28489 00339«00600
04030156 GUIDEPC HOARD YEL PULYC ,062«BDe=THXNS 28480 0u4p3=0156
MP1LY 0033900607 1 SHIELD, INPUT AMPLIFIER 28480 00339200607
MPi8 00339=00608 1 SHIELD, ATTENUSTOR 26480 0033900608
MpL9 50609833 1 COVER, TOP (STANDARD) 28480 §050=9833
MPR0 50609645 1 CovER, BOTTOM (§TANDARL) 28480 504009845
P21 S0uveT201 4 FOOT(STANDARD) 28480 50u0e7201
MP22 14601345 2 TILT STAND BST 26480 1440-134S
MP23 $06U=9878 2 COVER, S8IDE (8TANDEROD) 28480 §Ns0e9878
MP2u 30609602 2 HANOLE, STRaP 28480 0409802
MP2s 50u0e7219 2 STRAP, WANDLE, CAP=FRONT 28480 5040e7219
MP2s 50407220 2 STHAP, HMANDLE, CAPeREAR 28480 S0u0e7220
P27 S040e7202 1 TRlM, tOP 28480 S0u0=7202
up28 S001e0439 2 SIDE TRIM 2848y §001%0439
MP29 00339-00609 1 TRANSFORMER SHIELD 28480 00339-00609
6-14
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Model 339A Section VII

SECTION vii
MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information necessary to
adapt this manual to instruments with serial numbers
lower than the number listed on the title page.

7-3. MANUAL CHANGES.

7-4. To adapt this manual to your instrument, refer to
Table 7-1 and make the manual changes listed opposite
your instrument serial number. These changes should be
performed in the sequence listed.

7-5. If your instrument serial number is not listed on
the title page of this manual or in Table 7-1, it may be
documented in a yellow MANUAL CHANGES supple-
ment included with the manual. For additional informa-
tion, refer to INSTRUMENT AND MANUAL IDEN-
TIFICATION in Section I.

Table 7-1. Manual Changes by Serial Number.

Instrument Serial No. Make Manual Change

1730A00101 to 1730A00266 A

7-6. MANUAL CHANGE INSTRUCTIONS.

CHANGE A

The oscillator circuitry was simplified beginning with in-
strument serial number 1730A00266. To adapt this
manual to prior instruments make the following
changes.

Page 6-3, Table 6-3.

Add: .

A1C20, 0180-0291, Cap-Fxd I yF +10% 35 VDC TA
AICRI1, 1901-0518, Diode-Schottky

A1Ql, 1855-0360, Transistor Mosfet N-Chan D-Mode
A1R32, R33, 0698-7332, Resistor | M 1% .125 W F
TC=0+100

Delete:

AICRI14, 1901-0040, Diode-Switching 30 V 5 mA

Page 8-21/8-22, Figure 8-17.

Change: .
Modify the amplitude control circuitry as shown in
Figure 7-1.

|37
100

+15V

R

34K

~75MV PP
ovoc

TP4

SAMPLING 1
SWITCH
{DUAL-GATE FET)

/__\--/\-}— o
——e e M s ey

SV ABOVE

$68

Figure 7-1. Amplitude Control Circuit Change.
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Model 339A

Section VIII

SECTION Vil
SERVICE

8-1. INTRODUCTION.

8-2. This section contains theory of operation,
troubleshooting information, safety considerations, and
general service information for the Model 339A
Distortion Measurement Set.

8-3. SAFETY CONSIDERATIONS.

8-4. Although this instrument has been designed in
accordance with international safety standards, this
manual contains information, cautions, and warnings
which must be followed to ensure safe operation and to
maintain the instrument in safe operating condition.
Service and adjustments should be performed only by
qualified service personnel.

8-5. Any adjustment, maintenance, and repair of the
opened instrument while any power or voltage is applied
should be avoided as much as possible, and, when
inevitable, should be carried out only by a skilled person
who is aware of the hazard involved.

l WARNING |

Any interruption of the protective grounding
conductor (inside or outside the instrument)
or disconnection of the protective earth

terminal is likely to make the instrument
dangerous. Intentional interruption of the
protective grounding conductor is strictly
prohibited.

8-6. It is possible for capacitors inside the instrument to
still be charged even if the instrument has been
disconnected from its power source.

8-7. Be certain that only fuses with the required current
rating and of the specified type (normal blow, time delay,
etc.) are used for replacement. The use of repaired fuses
and the short-circuiting of fuse holders must be avoided.

| WARNING I

The service information presented in this
manual is normally used with the protective
covers removed and power applied to the
instrument. Energy available at many points
may, if contacted, result in personal injury.

8-8. RECOMMENDED TEST EQUIPMENT.

8-9. Test equipment required to maintain the Distortion
Measurement Set is listed in Table 1-3. Equipment other
than that listed may be used if it meets the critical
specifications.

THEORY OF OPERATION

8-10. GENERAL DESCRIPTION.

8-11. Figure 8-1 shows a simplified block diagram of the
Model 339A Distortion Measurement Set. The 339A
combines an automatic, high resolution distortion
analyzer/voltmeter and a low distortion oscillator to
provide a drive signal to the device under test. The
frequency of both the oscillator and the fundamentai
rejection circuit (notch filter) of the distortion analyzer
are tuned simultaneously to simplify operation.

8-12. The Model 339A features an AM DETECTOR
input, in addition to the normal analyzer/voltmeter
input, which permits the user to measure the distortion of
a modulating signal on an RF carrier. Selection of the
AM DETECTOR input or DIStortion ANalyzer input is
made by a front panel switch.

8-13. An OSCILLATOR LEVEL function is provided

to allow the operator to monitor the oscillator output
level without connecting external cables.

8-14. The selected input signal is applied to the input
attenuator/amplifier which provides the proper amount
of attenuation or gain required to place the signal within
the input range of the analyzer circuits.

8-15. The Fundamental Rejection Circuit consists of a
“bridged T filter network in conjunction with a “notch
amplifier” and feed-back amplifier which enhance the
rejection characteristics. The “nulling” process of the
circuit is fully automatic to simplify operation and to
provide maximum accuracy. If the fundamental
frequency of the input signal is not within the “pull-in”
range of the rejection circuit (in cases where an external
signal source is used), a front panel LED indicator is lit to
indicate which direction to turn the FREQUENCY
controls to bring the rejection circuit within range. The

8-1
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1 Figure 8-1. Model 339A Simplified Block Diagram.

rejection circuit attenuates the fundamental frequency of gain amplifier is enabled to permit the user to set a

i the input signal approximately -100 dB. The distortion convenient reference level on the meter. The output of the
il signal (output signal) of the rejection circuit is attenuated variable gain amplifier is applied to both the voltage-to-
e or amplified (depending upon the setting of the current converter which drives the meter and the input
i i DISTORTION RANGE control) by the distortion range comparators. These comparators are used to light
lll , amplifier and applied to the input of the Auto Set-Level front panel LED indicators when the meter drive signal is
ot circuit.

greater than full-scale or less than 1/3 full-scale. The
i LEDs indicate which direction to turn the INPUT

8-16. The Automatic Set-Level Circuit, as the name RANGE control to bring the drive signal within the range

I implies, automatically adjust the distortion signal to of the meter.

;I< Lo provide a distortion measurement which is relative to a . L cer s
I full-scale input level. The Auto Set-Level circuit 8-20. The Oscillator Circuit of the 339A uses a “bridg-
gl ‘J' . eliminates the necessity of manually setting a reference ed T” filter network to de?ermme the operating fre-
i level before making a distortion measurement. quency and employs a sampling feedback circuit to con-
!| : | trol the oscillator output level. The amplitude feedback
il‘il"u . 8-17. When using the voltmeter function of the 339A, circuit is designed to provide cycle-to-cycle amplitude
ilk: (OSCillator LEVEL, INPUT LEVEL, and RELative control while minimizing distortion caused by
i . LEVEL), the Voltmeter Attenuator/Buffer supplies the regulating the output level.

i necessary amount of attenuation to bring the input signal

!lifi‘f' within the input range of the meter circuits and provides 8-21. The Output Amplifier/Attenuator circuit of the

i isolation between the input amplifier and meter circuits. oscillator provides isolation between the oscillator circuit

and the output terminals and varies the output level from
I mV rms to greater than 3 V rms into a 600 ohm load.

|| 8-18. The Filter Circuits, included with the Model 339A,
» i are three-pole active filters and include a 400 Hz high-

h pass filter, a 30 kHz low-pass filter, and an 80 kHz low- 8-22. CIRCUIT DESCRIPTIONS.
il ’ pass filter. These filters may be selected individuallyorin
W any combination to provide the filter characteristics 8-23. Input Circuitry.
lf ' required.
‘ [ o 8-24. The front panel FUNCTION switch permits the
) 8-19. The Meter Circuits include an input amplifier, and user to select one of four input functions, as follows:
: ‘%1 v RMS detector, a variable gain amplifier, and a voltage to
i current converter. The input amplifier amplifies the input OSCillator LEVEL - In this function the meter
: signal by +40 dB to drive the rms detector and supply an circuit monitors the rms output level of the
1 output signal to the MONITOR terminals. The full-scale oscillator.
i output of this amplifier is 1 V rms. The rms detector
converts the input signal to a dc voltage proportional to DISTORTION - The distortion function measures
the rms value of the input (1 V dc full-scale). The output the rms value of total harmonic distortion (THD)
of the rms detector is applied to the input of a variable of the input signal.
‘ gain amplifier which acts as a buffer in all functions
! except RELative LEVEL. In this function, the variable INPUT LEVEL — In this function, the meter
8-2




Model 339A

indicates the rms value of the input signal
(voltmeter function).

RELATIVE LEVEL - The relative level function
permits the user to measure the rms value of the
input signal relative to a pre-set reference (dB and
VU measurements).

8-25. In addition to the DIStortion ANalyzer input, the
339A aiso includes an AM DETECTOR INPUT which
detects the AM modulation signal of an RF carrier. This
allows the user to measure the total harmonic distortion
of the modulation signal.

8-26. Input Amplifier.

8-27. The 339A input amplifier is an operational
amplifier circuit which uses a combination of attenuation
and gain to limit the full-scale output of the amplifierto 3
V rms. Figure 8-2 shows a simplified schematic of the
input amplifier and lists the attenuation and gain for each
INPUT RANGE setting. The output signal of the buffer
amplifier is applied to the fundamental rejection circuit
(notch filter) and auto set-level circuit of the analyzer
section. The voltmeter attenuator provides the necessary
attenuation to maintain a 10 mV rms full-scale output
signal to the voltmeter buffer amplifier.

8-28. Input Overload Protection.

8-29. The input amplifier is protected from the
application of high voltage to the input by a zener

Section VIII

referenced protection circuit which limits the input
voltage to approximately 11 volts peak. The input is
further protected by a fuse which limits the input current
to approximately 60 mA. During normal operation, FET
A3Q100 supplies a feedback signal which is equal in
phase and amplitude to the input signal to eliminate
leakage caused by the capacitance of the protection
diodes.

8-30. Analyzer Circuitry.
8-31. Notch Filter.

8-32. The purpose of the Notch Filter is to eliminate the
fundamental frequency of the signal being measured. The
basic notch filter circuit, as shown in Figure 8-3, is a
“bridged T” RC filter network. The filter is tuned to
approximately the fundamental frequency of the input
signal by the front panel FREQUENCY controls and is
fine tuned to the exact frequency by the phase control
circuit. The notch filter by itself attenuates the
fundamental frequency only about -16 dB. To improve
the “notch” characteristics, a portion of the input signal is
“fed-forward” and algebraically summed with the output
of the notch filter by notch amplifier A3U3. The
Application of the feed-forward signal cancels the
remaining fundamental signal. The correct level of
feed-forward signal necessary to cancel the fundamental
frequency is regulated by the amplitude control circuit.
The combination of feed-forward signal and the
automatic frequency tuning provided by the phase
control circuit improves the “notch depth” to
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approximately -100 dB. To improve the “notch width”, a 8-33. Capacitance Neutralizer.
portion of the output signal from A3U3 is fed-back to the
notch filter circuit. The effects of this feed-back are 8-34. The purpose of the Capacitance Neutralizer is to
illustrated in Figure 8-4. Feed-back amplifier A3U4 is a neutralize the effects of stray capacitance at the output of
unity gain amplifier which provides isolation between the notch filter. The neutralizer circuit (shown in Figure
notch amplifier A3U3 and the notch filter circuitry. The 8-5) consists of an operational amplifier whose gain is set
notch filter output (from A3U3) is applied to the input of by resistors “R”. The output voltage of A3U2 is equal
distortion amplifier A3U200 and to the input of the to: Vi (1 + R/R) or 2V, where Vf is the output voltage
amplitude and phase error detector circuits. from the notch filter. The output of A3U2 drives
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Figure 8-6. Simplified Amplitude Error Detector
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capacitors Cadj and Cstray. Cadj is adjusted to be equal to
Cstray so that 1/2 of the output of A3U2 (a voltage = V1) is
dropped across each. Since the current necessary to drive
the stray capacitance (Cstray) is supplied by the
neutralizer circuit, the output of the notch filter is not
loaded.

8-35. Amplitude Error Detector.

8-36. The purpose of the Amplitude Error Detector is to
regulate the amount of “feed-forward” signal required to
optimize the depth of the notch filter. Figure 8-6 shows a
simplified schematic of the amplitude error detector
circuit. The input signal to the notch filter (from input
buffer amplifier A3U101) is used as the reference signal
for amplitude detector A4U2. The output of the notch
amplifier (A3U3) is amplified by A4U1 and is used as the
control signal to A4U2. Amplifier A4U1 supplies a gain
of 200, which is necessary to achieve “notch depths™ in
excess of -100 dB. The output of amplitude detector
Ad4U2 is the product of the two input signals.
Mathematically, the output of A4U2 (Vo) is equal to the
reference signal (A1 Cos wt) times the control signal (A2
Cos wt + @), or Vo = A1A2[(Cos wt + ¢)]. By trig identity,
this expression is equal to:

Vo = 1/2 AiA2 [Cos (2 wt + @) + Cos ¢].

The differential output of A4U2 is converted to a single
ended output by A4U3A and applied to the integrator.
The integrator (A4U3B) acts as a low-pass filter to the
output signal from the amplitude detector and responds
only to the low frequency component of the signal. The

8-6

error signal is, therefore, effectively equatl to:
Vo = 1/2 AtA2 Cos ¢ times a constant “K”.

Since the notch filter is tuned to the fundamental
frequency of the inputsignal, the phase difference term of
the error signal (Cos ¢) is equal to 1 (Cos 0° = 1). The
error signal as seen by the integrator, is therefore a dc

voltage equal to:
K (A1A2).
2

Since the amplitude of the reference signal (A1) is held
constant, any changes in the error signal are caused by the
amplitude changes of the control signal (A2). The error
signal to the integrator can therefore be expressed as:

Vo = A2 (KA1).
2

The output of the integrator is applied to a voltage-to-
current converter (A4U3C and A3Ql) which drives
amplitude control module A3E2. Control module A3E2
adjusts the gain of notch amplifier A3U3 to provide the
proper amount of teed-forward signal necessary to cancel
the fundamental frequency at the output of the notch
amplifier and therefore reduce the error signal to zero.

8-37. Phase Error Detector.

8-38. The purpose of the Phase Error Detector circuit is
to “fine tune” the notch filter to the fundamental
frequency of the input signal. The circuit shown in Figure
8-7is a simplified schematic of the phase detector circuit.
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The input signal from input buffer amplifier A3U101 is
retarded 90° by phase shift amplifier A3U1 and applied
to the input of A4U4 as the reference signal. The output
of the notch amplifier (A3U3) is amplified by A4U1 and
is used by the phase detector (A4U4) as the control signal.
The output of the error detector is equai to the product of
the two input signals. Mathematically, the output of
A4U4 (Vo) is equal to the reference signal [Al Cos (wt -
90°)] times the control signal (A2 Cos wt + ¢) or, Vo =
A1A2 [(Cos wt -90°) (Cos wt + ¢)]. By trig identity, this
expression is equal to:

[Cos (2 wt + ¢ -90°) + Cos (¢ + 90°)] or; Vo = 1/2 A1A2
[sin (2 wt + @) -sin ¢]

The differential output of A4U4 is converted to a single-
ended output by A4USA and applied to the integrator.
The integrator (A4U5B) acts as a low-pass filter to the
output signal from the phase detector and responds only
to the low frequency component of the signal. The error
signal is, therefore, effectively equal to:

Vo = 1/2 A1A2 sin ¢ times a constant “K”.

The amplitude and phase of the reference signal (A1 Cos -
90°) is held constant. Therefore, the error signal (Vo) is
zero only when the phase difference between the
reference signal and control signal is equal to 90° (Cos
90° = Q). Since the reference signal has purposely been
shifted by 90°, this condition can only occur when the
notch filter is perfectly “tuned”, resulting in 0° phase shift
of the signal through it. The error signal from the output
of A4USA is applied to the input circuit of the integrator.
Resistors A4R48 and A4R49 determine the time constant
of integrator A4U5B. On the X10 frequency range (10 Hz
-100 Hz) relay A4K1 opens to increase the time constant.
The time constant is increased on this range to prevent
distortion which might be caused by the phase control
circuit at low frequencies. On frequency ranges X100
through X10 K (100 Hz - 110 kHz), relay A4K1 is closed
to parallel A4R49 with A4R48 to reduce the time
constant FET switch A4Q3 switches the integrator bias
resistance to prevent offsets at the output caused by input
imbalance. Amplifier A4US5SC and diodes A4CR13 and
A4CR 14 provide a “fast-charge” path for the integrator
when the notch filter is extremely off frequency. In this
case, the output of A4USA exceeds the break-down
voltage of A4CR13 or A4CRI14 to provide increased
charge current to the integrator. As the notch filter
approaches the proper frequency, the output of A4USA
no longer exceeds the break-down voltage of A4CR13 or
A4CR 14 and normal operation resumes. The output of
integrator A4USB is applied to the voltage-to-current
converter (A4USD) and A4Q2) which drives phase
control module A3EL. Control module A3E1 changes the
resonant frequency of the notch filter.

8-39. Auto Set-Level Circuit.

8-40. The Auto Set-Level circuit automatically adjusts
the gain of the distortion analyzer circuitry to provide a
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Figure 8-8. Simplified Auto Set-Level Circuit.

full-scale reference level for distortion measurements.
Figure 8-8 shows a simplified schematic of the auto
setlevel circuit used in the Model 339A. The input signal
from amplifier A3U101 is applied to the input of rms
detector A2U7. The output of A2U7 is a dc voltage
equivalent to the rms value of the input signal. This signal
is applied to control amplifier A2U8D whose output is
connected to one end of a resistive summing network.
The other end of the summing network is referenced to
-15 V dc. The output of the summing network is applied
to the input of integrator A2U8B which drives
photomoduie A2El. Photo-module A2E1 consists of an
LED driver and two balanced, photo-sensitive resistors
which are part of the gain determining circuits of control
amplifier A2U8D and set-level amplifier A2U10.
Integrator A2U8B drives the photo-module until the gain
of control amplifier A2U8D is such that its output is
equal to a full-scale input level (3.162 V dc). At this poing,
the output of the summing network is zero and the circuit
is stable. Since the set-level amplifier and control
amplifier circuits are identical, the gain of set-level
amplifier A2U10 is equal to that established by control
amplifier A2U3D. Therefore, the set-level amplifier
f gain
which would be required to give a full-scale meter reading
of the input signal or, the distortion signal is referenced to
a full-scale input level.

8-41. Meter Circuits.

8-42. Figure 8-9 shows a simplified schematic of the
meter circuitry used in the Model 339A. The voltmeter
input shown includes the OSCillator LEVEL, INPUT
LEVEL, and RELative LEVEL input functions. The
distortion input is the distortion signal from the analyzer
circuitry. The input signal to the meter circuitry may be
filtered to remove unwanted frequencies and noise. The
filters are three-pole active filters and include a 400 Hz
high-pass filter and 30 kHz and 80 kHz low-pass filter.
The signal from the filter circuits is amplified 40 dB by

8-7
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Figure 8-9. Simplified Meter Circuit Schematic.

input amplifier A2U4 10 provide a | V rms (full-scale)
input signal to the RMS detector A2US. The dc output of
the RMS detector is applied to the input of the relative
adjust amplifiecr A2U12 which, in all function except
RELative LEVEL, acts as a X1 buffer amplifier. In the
RELative LEVEL function, the feed-back path of A2U1
is completed by switck A5S9C to allow the gain of A2U1
to be varied. This permits the user to set a reference level
on the ineter. The output of the relative adjust amplifier is
applied to a voltage-to-current converter (A2U6. A2QlI,
and A2Q2) to drive meter M. Full-scale output current
is | mA.
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Figure 8-10. Simplified Oscillator Circuit.
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8-43. Oscillator Circuit.

8-44. Frequency Generation. Figure 8-10 shows a
simplified schematic diagram of the oscillator circuitry
used in the Model 339A. The operating frequency of the
circuit is determined by a “bridged T™ filter network in
the negative feed-back path of amplifier AIUL At
resonant frequency, the filter network is at maximum
impedance and the negative feed-back to amplifier A1 U1
is minimum. The frequency range of the oscillator circuit
is determined by the selection of capacitors Ca and Cb
while the particular operating frequency is controlled by
the selection of resistors R.

8-45. Amplitude Control. The basic oscillator output level
is determined by positive feed-back resistors Rft and Rf2
and is regulated by the amplitude control circuitry
shown in Figure 8-11. The purpose of the amplitude
control circuitry is to monitor the oscillator output fevel
and derive an error signal to control the gain of
amplifier A1UL. The oscillator output is sampled during
the positive peaks by the peak detector circuit which
stores a charge equal to the peak amplitude of the out-
put signal on capacitor Ch. The charge on Ch is com-
pared to a reference voltage by difference amplifier
AlUZA. The output of AIU2A represents the instan-
taneous amplitude error of the oscillator signal. This
signal is applied to integrator A1U2B and through the
fast response bypass circuit to summing amplifier
Al1U2C. The output of the integrator (A1U2B)
represents the average or long-term amplitude error
while the signal from the fast response bypass circuit
represents the amplitude error on a cycle-to-cycle basis.
These two signals are added by summing amplifier
A1U2C. The resulting output of A1U2C drives control
FET A1Q2 which acts as a variable resistor in parallel
with feed-back resistor Rf2 to adjust the gain of
oscillator amplifier A1U1.
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8-46. Output Buffer and Attenuator. The oscillator
signal is applied to the output buffer amplifier (A1U3)
through the output LEVEL VERNIER control. The level
vernier varies the output level of the buffer amplifier from
approximately 6.5 V rms to 1.8 V rms. The output of the
buffer amplifier is divided by the output attenuator in 10
dB V steps from 3 V rms full-scale to 3 mV rms full-scale
into a 600 ohm load. The attenuator also includes an
OFF position which disables the oscillator output and

Section VIII .

terminates the OUTPUT terminals with a 600 ohm
resistive load. The combination of the output attenuator
and level vernier permit the selection of output levels
from | mV rms to greater-than 3 V rms into 600 ohms.
The oscillator output level may be monitored on the
meter when the OSCillator LEVEL function is selected.
A zener diode protection circuit protects the oscillator
circuitry from the accidental application of voltage to the
oscillator OUTPUT terminals.
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Figure 8-11. Simplified Amplitude Control Circuit.
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11.

12.

13.

SCHEMATIC DIAGRAM NOTES

1. Partial component reference designations are shown. For complete reference
designations, prefix with assembly designation. Example: R1 mounted on
circuit assembly A1 becomes A1R1.

2. Unless otherwise noted, all resistance values are in ohms, all capacitance
values are in microfarads.

3. 4 Denotes Earth Ground

4. & Denotes Chassis Ground

5. K& Denotes Circuit Ground

6. —— Denotes Assembly Borderline

7. Denotes Main Signal Path

8. — Denotes Feedback Path

9. - === . Denotes Mechanical Connection

10. “ Denotes Screwdriver Adjustment

947 Indicates wire colors. Color code same as resistors. For example, 947
N/

*

Denotes Factory Selected Component
Average Value shown on schematic

indicates white base, yellow wide stripe, and violet narrow stripe

TP4
? indicates numbered Test Point

8-10 .
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