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About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

2l 0 " The Hewlett-Packard Company certzf:es that this instrument was
thoroughly tested and inspected cnd found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its' calibration measure-

f ments are traceable to the U.S. National Bureau of Standards to.

!  the extent allowed by the Bureaw’s calibration. faczlzty

!
i . b

1

WARRANTY AND ASSISTANCE

All LHewlet:f:—Packard products are warranted against defects in
materials and workmanship. This warranty apphesg for one year
- from the date of delivery, or, in the case of certain major compo-
| nents listed in the operating manual, for the specified perlod We
S . will repair or replace products which prove to be defective during

- the warranty period prov1ded they are returned to Hewlett-

. Packard, No other warranty is, expréssed or implied. We are not !

liable for consequenttal damages, 7 \

Service contracts or customer assistance; agreements are avallable X
| . for Hewlett-Packard products thdt requ1re m&mtenance and re-
" pair on-site.

.
For any assistance, contact your nearest Hewlett-PacRard Sales and

Service Office Addresses are prov1ded at the back of th:s manual, |,
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. Sectlon I .
Table 1-1

; :‘ ' _Tnble 1-1,

[

Model 4204A

Bpecifications

Frequency Range: 10Hz to 889, BkHz, digitally set
in 4 digits,

Frequency Accuracy: 30, 2%01- 0, IHz, whichever
is greater (at 25° C) "

. Frequency Stabmly,

+10% Line Voltage Variation: Less than +0, 01%,

Change Of Frequency with Temperature: +100
ppm/*C,
Drift: 10 vom/minute

Frequency Response: Flat within 13% 8. BBBkHz
reference (25°C 6°C),

Output' 10V (22 dBm) into 600 ohms {160 mw),
20V Open Clrcult.

1

Qutput Attenuator. 80 dB in 10 dB steps, 40,6 dB
{€rror, )

Output Monitor: Voltmeter monitors level at input

of attenuator in volts or dB, .

Accuracy. 42% of full scale,

Flatness: +1% at fll' scale, 10 Hz to EOOkHz. ‘
2% at full scale, 60NkHz to 1MHz.. .

Distortion: Less than 0,3%; 30Hz to 100kHz, | |

Less than 1%, 10Hz to 600kHz,
Less than I, 2% 10Hz to 1MHz.

Hum and Noise: Less than 0, 05% of cutput,

i

Temperature Rnng'é" 0°C to +50°C,

Power: 115V/230V switch, no'o, 10 watts, 60 to

60 Hz,
Welght Net, 19 Ibs, (8.5 kg). Shippln'g, 28 lbs.
(11 kg).

Accessories Avallable;

HP 11004A Line Matching Transformer has a
frrquency response of 6kHz to 600kHz pro-
viding fully bnlanced cutputs for 1356 or 600
ohms.

HP 11005A Line Matching Transformer has a
frequency response of 20 Hz to 46 kHz pro-
viding full balanced output into 800 ohms,

HP 16252A Matching Transformer has a frequ-
ency response of 10 kHz to 1 MHz providing
unbalanced 75 chm output, terminated in
UG-857/U female BNC cunnector,

Frequency characteriatics gO 1dB(typ), lOkHz
to IMHz,

HP 11000A Cable: Dual Banana Plug,

P 110014 Cable: Banana Plug to BNC Male
connector,

Option 01: 4204A Output Monlitor top scale cali-
-brated in dBm /60022, Bottom acale callbrated
in volts. S

1-0 . - ' ,

Figure 1-1,

Model 4204A Oscillator

()
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‘ Sectlon I
Paragraphs 1-1 to 1-4

. GENERAL INFORMATION -

1-1, DESCRIPTION

1-2, The Hewlett-Packard Model 4204A Oscillator is
a general-purpose digital oscillator that produces a
sine wave output signal continuously adjustable in
frequency from10 Hz to 1 MHz and in amplitude from

0 to 10 volts rms into a 600-ohmload {-60 to +22dBm),

Frequency selection is by four, in-line, indicating
swltches, one for eachdlgit andhy afrequency control
that provides continuous nadjustment between digital
settings, An output attenuator provides accurate at-
tenuation in 10-dB steps and an amplitude .vontrol
provides continuous adjustment between steps, The
output signal level is measuredby afront-panel meter
calibrated in both rms volts and dBm. The 4204A
Oscillatr Is isolated from power-line ground to per-
mit connecting the output terminals to external circuits
above and below ground potential withminimum shunt-
ing, .and to avold undesirable ground loops, . The
4204Auses stablilized amplifiers and regulated power
supplies to obtain the frequency stabillty need'ed for

b

i

I

- 4-place resetability,

1-3, CIRCULIT DESCRIPTION

}
1-4, The 4204A Osclllator consists of 2 Wien Bridge
osclliator, anoutput amplifier followed by continuously
adjustable amplitude control, a step adjustable nttenu-
ator', feeding the output terminals, and an electronic
voltmeter that measures the signal levelappliedto the
output attenuator, Each step on theattenuator switch
indicates the full-scale voltage to be read from the
meter, The output attenuator presents n 600-ohm
gource: resistance to the output terminals, In the 10
and 30-volt positions of the attenuvator, the attenuator
is out of the circuit, and the amplitude control and
amplifler together present a 600-ohm Internal imped-
ance to the load. The output amplifier completely
isolates the oscillator tuning circuits from the output
terminals, - The amplifier maintains good waveform
purity witha wide range ofload Impedances; specified
purity is obtained with any load above 600 ohms,
0 h \'I

I
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2-1, UNPACKING AND INSPECTION,

2-2, When receiving a shipment from a carrier,
Inspect the shipping container with carrier present,
Ifthe shippingcarton shows evidence of rough handling
when received, take exception on the carrier delivery
recelpt before accepting the shipment, . If no apparent’
damage Is noted, but physical damage Is discovered
upon opening of the carton, preserve the carton and
packing materials intact, notify the carrier immedi- |
ately, and have them perform a written inspectionof
the condition of the carton and its contents,

2-3, STORAGE

2-4, When storing the oscillator, wrap in paper to
prevent air circulation and accumulation of dust, Do
not subjectthe osclllator to temperaturesbelow -40°C
or above +75°C (-53°F to +167° F),:

A 0 . :
. 2-5, SHIPMENT : ‘

1! 2-8, I possible, use original shipping contziner and
1" cushlons for reshipment, Otherwise, wrap | instru-
ment Ih wrapping paper, completely,surround it with
8'1-1/2 inch thick urethane cushions (or equivalent),
and pack firmly ina strong corrugated paper container,
-Seal with strong tape and mark box "FRAGILE", If
loose fill dunnage such as "flakes” or "straws" Is
- used, use at ieast three inches thickness all around
» and pack the dunnage very tightly, Loose fill, com-
presses aftera short timeand allows theload to shift,:

2-7, OPERATION ON 115 OR 230-VOLT LINES

 2-8, The Model 4204A can be operated on either 115
~or 230-volt (:10%), 50 to 60 Hz power lines. A 'slide
switch on the rear panel permits quick conversiop for
operatlon from either voltage, Insert a narrowblade
screwdriver in the switch slot and slide the swlitch to
expose "'115" marking for 115-volt operation, or™"230"
marking for 230-volt operation. The oscillato® is
- supplied with a 115-volt fuse; be sure to replace this
. fuse for 230-volt operation {see Table 2-1), ’

Table 2-1, 116/230 Volt Conversion

Line Voltage \ .
; Conversion 115 Volt 230 Volt
! .
snde SWitch I Up DOWn ! b :F
AC Line Fuse 200mAT 100mAT |,
(HP 2100-0235) | (HP 2100-0234)

CAUTION L | o

Before plugging instrument into AC power
line be sure LINE VOLTAGE  switch is . '
properly positioned. i

i o Section 11
| Paragraphs 2-1 to 2-14

SECTION It | ;
 INSTALLATION |

r
1

' .
2-0. GROUNDING THE OSCILLATOR CABINET

2-10, The 4204A is equipped with a detachable, 3-
wire power cord, (HP part nmumber 8120-1378), The, |
round pin on the plug connects the instrument cabinet
(but not the inner chassis) to the power~line ground,
When connecting to a 2-blade outlet, use a connector
adapter (HP part namber 1251-0048), and connect the
short leadon theadapter to ground, Do notdlsconnect

, this ground wire to obtain "ungrounded” operation;
instead, disconnect the captive ground strap between

the red andblackQUTPUT terminals on the front panel,

2-11, RACK INSTALLATION

2-12, The Model 4204A is ready for bench operation
as shipped from the factory, Additional parts neces-
sary for rack mounting are packaged with the Instru-
ment, To convert for. rack Installation, proceed as
follows: ‘ :

¥

' a. Remove tilt stand from bottom, '

- b, Remove feet from bottom,  (press the foot-
release button, slide foot toward,center of in-
, strument, and lift off). |

e, Remove adhestve-backed trim ptrips near front
end of Ieach side panel, ! -

d. Attach rack filler strip"along bottom edge of
front panel, :

; ' )
e. Attach flanges to side panels wheretrim strips
Wwere removed, Instrument is now ready to
mount In 2 standard rack,.

2-13, OPERATOR'S MAINTENANCE -

2-14, Operator’s preventive maintenance consistsof
observing and reporting any sign of deterioration to
repair facilities, Examples of deteridration are in-
recurate frequencyor amplitude indlcntibn,inndequa::,
output level, difficult operation of controls or physical
damage, Lubrication is used only on a slidingbar
that carries the decimal point across the frequency
indicators, A small amount of grease can be applied
when needed, . after wiping off old lubricant,  The
following check-outprocedure Is provided for anoper-
ator's quick test of oscillator performance, Perform
this test after every shipment or prolonged storage,
and after rough handling or use In severe climatic
conditions, ' ) : '
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" Figure 3-1
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Model 4204A

e
200 DIGIT | 4T DIGIT

N g ! |

o o . \“ '
e 5 3 6
4 1sT prerT 3R) DIGIT SET DECIMAL ' : N,
IR ' POINT [ "

; 1. Line switch: turns on the oscillator,
2, Pllotlamp:lights when theosclllator Is urnedon,

3.. VERNIER control: adjusts output frequency
. within = frequency range of il count atthe
""" least significant digit of Frequency Selector

setting, T .

I 4, OUTPUT connector: provides output signal

- maximum I0 volts rms into 6000 load, Short-

t!. -ing strap connects chassis ground and power
line ground, © -

t

5. OQutput Frequency Selector switch: select the
figure for eachof the four digits and sets the
decimal point with corresponding unit, The
figure "0" in the 1st digit is usable only on Hz
range, .

6. OUTPUT ATTENUATOR:
voltage range, :

selects the meter

7. AMPLITUDE control: adjust the outputlevel as
read on the meter,

. - S N PR T

EERS I T I

gt -~ + " Figure 3-1, Frnt Pansl Controls, Connectors and Indicators
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Section INI
Paragraphs 3-1 to 3-10
1

1

SECTICN 111 : | i

" OPERATION

1

3-1, OPERATING PROCEDURE

3-2, .The step-by-step procedure for opeiating the
4204A Osclillator is shown in the Figure 3-1,

3-3. FREQUENCY STABILITY AFTER TURN ON

3-4, The 4204A output frequency is within specified °

accuracy a few seconds after turnon; however, best
frequency stability is obtained aftera b-minute wnrm-
up, After the warm up, and with a stable ambient
temperature, frequency drift is less than 10 PPM/
minute, If the ambient temperature changes, ‘the re-
sulting change in {requency will be less than 100
PPM/°C. 1f the power -line voltage changes, the
resulting change in frequency will be less than100
PPM/10
causes a minor frequency shiftandabout three minutes

. are needed to return to original frequency,

f

Ve BTN ‘,
|

,‘ i the" VERNIER control 1a centered,
- VERNIER clockwise tncﬁzeases frequency; maximum

: R .
3-7. OPERATING PRECAUTIONS

3-5, FREQUENCY VERNIER

3-8, The 4504A outp'ut fi-equency is calibrated wheh,
Adjusting the

rotation gives about 0, 1'o frequency change.

, K,

' WARNING |
When operating the oscillatorungrounded,
the inner chassis assumes the electrical,
‘potential of the circuitto whichthe output:
terminals are connected, This potential
exists on the control knob set screws.

line voltage change. Momentary turn-off -

3-8, Do not connect the OUTPUT terminals to cir-
cuits thatare more than 600 volts from ground poten-
tial, Do not spply potentials across the QUTPUT
terminals, Excessive current applied to the output
attenuator can impair its accuracy, 'The first (left-
hand) frequency selector should be set to 0" only on
the Hz frequency range. When switchingto thelowest
frequencies, afew seconds are required forosclllation
bulldup, On1Vrange ard below, the OUTPUT termi-
nals must be connected to a 600-ohm load for the
meter to be accurate, ‘ '

- 3-9, OUTPUT TERMINAL IE_SOLATION FROM
GROUND ‘= .

3-10, The entire oscillator circuitand ied QUTPUT
terminals are ungrounded; they are isolated from the
power -line ground by over 15GR in parallel

' with approximately 500 picofaiads, The oscillator
cabinet i connected through a third wire in the power

cord to the power line ground.. The black binding

post to the left of the OUTPUT terminals connects

_ directly to the Instrument cebinet and power line
ground. The captive grounding strap on this binding
post can be connected to the adjacent red OUTPUT
“terminal to ground thelow-side of the oscillator out-
put. If the load connected to the oscillator output is
already grounded, it may be desirable to leave the
oscillator output ungrounded to avoid having two
ground points. This prevents unwanted ground cur-
rents from flowing throughthe signal leads, especially
important when generating very low-level signals,
Figure 3-2 shows an example of using the osclillator
output ungrovnded and connected to a circuit at high

potential, '

Lo

I
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 3ection I
Paragraphs

3-17 to 3-16

]

v i .
3-I\, READING THE QUTPUT METER

, 9-12, The front-panel meter Indicatesthe rms value
of the voltage at the OUTPUT terminals, using the
full-geale voltage indicated by the'setting of the out-
put attenuator, For the meter'to be readaccurately,
'the OUTPUT terminals 'must be ‘connected to 2 600-

- ohm load, Any other value of load resistance changes
the actual output voltage from that read on the meter,
excepton the 10 and 30-volt ranges whenall attenuator

The actoa

resistance is out of the circuit,

voltage or dBm for other values of load resistance
can be determined from the equations which follov - |
Equations for obtaining actual output voltage for et- .

ternal loads other than 600 ohms: ot

10V and 30 V ranges:

1 output

1

N
'

"1 pointed tool,

1

‘_ 3-14, Set the meter pointer to the zero callbration P
mark with the oscillator turned off, Adjust the meter

There is a small recess in the disk to receiven

3-15. LOADING THE ‘dUTPUT TERMINALS

3-)3. ZERO SETTING THE METER o !

Model 4204A

1V to 1 mV ranges:
2xE

E - meter
output 1 €00
*R

load

inter by turning theblack disk below the meter face,

i
1

E i = E oo C
output " mete:f 3-16. The 4204A output terminals may be connected
3V rainge' 3% E to any load impedance.above 600 ohms without im-

" E en__meter pairing waveform purity, Load impedances very much
~ Toutput 1 +-200 + 0.1 (1__8_0_0__) lower than 600 ohms increase waveform distortion
: oacf ' Rl oad approximately as shown in the Figure 3-3,
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Section IV
Paragraphs 4-1 to 4-18

SECTION 1V

4-1, INTRODUCTION

4-2, This section discusses the basic principles of
the HP Model 4204A digital oscillator, A general
descriptionof block diagram is givenfirst, withdetails
of various circuits following. The block diagram
sectlon discusses the fupctions ofithe major circuits
withinthe instrument, using the overall block diagram,
The circultdescription provides adetaileddescription
of all major circuits, It is suggested that the block
diagram and schematics Included in this manval be
referred to while reading the clreuit description,

4-3, The Model 4204A utilizes a Wien Bridge RC
circuit and combines the functions of audio osclllator
and AC voltmeter In application requiringan accurate
frequency of known amplitude, A digital frequency

indicator is provided and is ideal where repeatability .

of measurement is required, /Any [requency between
10, 0 Hz and 699, 9 kHz can be digitally selected with
anin-line rotary switch. As many as 36,900 discrete
frequencles are available, A built-in highimpedance
voltmeter measures the output, The meter is cali~
brated to read In volts or dBm into a matched600ohm
‘load, The output attenuator has an 80dB range adjust-
able in 10dB steps witha 20dB vernier control, Maxi-
Jum output power can be increased to 10 volts (22
dBm) in 600 ohms, f

4-4, BLOCK DIAGRAM DESCRIPTION

4-6, The HP Model 4204A Digital Oscillator provides
accurate, stable test signals for both laboratory and
production work, The following paragraphs contain a
briefoutline of the functions of the major circuit grcup
In the instrument, Reference is miade to the Overall
Block Diagram In Page 4-0, Figure 4-1,

! \
4-8, OSCILLATOR CIRCUIT (A2 Ab A6 A7)
4-7, The basic Wien bridge oseillator circuit,used In

the Model 4204A Digital Oscillator conslsts of a two-

stage amplifier (Q1, Q2) with both negative 2\ vositive
feedback loops, A complementary symmetry imped-
ance converter (Q3, Q4) s used at the output stage.
Positive feedback for sustainingoscillations Is applied
through'a frequency selective network of the Wien
bridge. Oscillations are sustained at the frequency
where the phase shift to the network is zero, The

negative feedback loop involves the other pairofbridge -

arms, The amplitude Is stabilized by the addition of
a peak detector (CR4, CR5, Q5). When theamplitude
of the amplifier changes, ‘the peak detector sends an
errorsignal tothe AGC (Q6, CR6-CRI1), Thepurpose

of the AGC is to continuously control the oscillator
gain to maintain unity loop gain,  The resistanceo!

the AGC can be varied slightly to change the divider
ratio of the negative feedback network, thus bringing
the output back to a conslnng level.

. THEORY OF OPERATION

4-8, AMPLIFIER ASSEMBLY (A3) ‘ )

4-9, The output amplifier circult consists of the
following circuits; a two-stage amplifier, a comple-
mentary symmetry impedance converter, a meter
amplifier clrcult, an output coupling and negative
feedback, The amplifier (Ql, Q2) has high open loop
gain. The total gain of the stage is determinedby the
negative feedback loop (around 5), ‘The impedance
converter (Q3, Q4) provides the appropriate match to
the output attenuator circuit, The meter amplifier is
provided with a meter calibration eircuit- and DC
negative feedback to stabllize the DCoperating levels,
AC negative feedback stabllizes theamplifier gatn and
also compensates for non linearities of the diodes in
the meter bridge, . The meter bridge supplies the
current to drive the meter, .

4-10, QUTPUT ATTENUATOR (A4)

4~11, The output of the Amplifier Assembly is con-
nected to the Quiput Attenvator via AMPLITUDE con-
trol neiwork. ‘The output Attenuator reduces the
cutputi signal level in 10dB steps from +20 dBm to
-§0 dBm, The AMPLITUDE control provides a con-
tinuous. attenuation over 20 dB and a 600 ohm source
resistahce to the Oulput Altenvator,
] N \

, b v
4-12, CIRCUIT DETAILS
4-13, OSCILLATOR CIRCUIT (A2)

4-14, Transistors Q1 through Q4 provide a highopen
loop gain. . CRI provides DCV shift for Q2 base C3
couples signal, around CR1, C4 and R5 prevent un-
wanted osclillatlon, Qsinnd Q4 are forward biased to
conduct equally, As equal base signals go in positive
direction, internal resistance of Q3 increased ns Q4
decreases, Signal and DC level at R, R10 junction
are about equal to those at CR2, CR3 junction, CR2,
CR3 provide DC Vvoltage'shift for proper operating
levels of Q3 and Q4. ; ‘

4-16. PEAK DETECTOR .

4-16, Resistor R1l.isolates the peak detector from
the oscillator output, C7 prevents DC bias of CR4,
CR4 passes negative half of output waveform to Q5,
Q5 drives breakdowndlode Cit5, CR5 passes only the
peaks above about 6 volss to Q6, " k

4-17. AGC CI.OUIT

'4-18, Resistors R3, R4, 'R19 and the diode network

comprise the divider, Cl and C6 compensate the
feedback at high frequencies, C2 permits calibrating

adjustments of the oscillator frequency at 800 kHz, -

Cb blocks the deoperating voltage from the diode net-
work, The value of R21 Is selected to set oscillator
output level “etween 4.1 and 4,5 volts rms., . R20

1. permits minor adjustment of waveshape to minimize

1
'

4-1
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Paragraphs 4-19 to 4-38 :

" distortion, The value of R6 Is selected to obtaln be-

tween -0, 5 and -1, 0 Vde at XA2(12). The Impedance .

of the diode network between R20 and ground Is ‘con-
trolled automatically to hold oscillator cutput ampli-
tude constant as follows, . ‘
4-19, An increase In output level increases Q6 con-
duction and decreases CR6, 7, 8, 9 conduetion, which
in turnincreases impedance of the diodes, The higher
the impedance of the diodes, the greater the degen-
- erative feedback to Q1 and the lower the oscillator
cutput, Reslstors R14, R16 set de operatingvoltages
for Q6, : ‘ :

4-20, VERNIER FREQUENCY CONTROL

4-21, VERNIER control capacitors C133 through 136
and resistors R108 through R110give a small amount
of phase shift in oscillator feedback to adjust the out-
put frequency shout 0, 1%, '

4-22, RANGE SWITCH ASS'Y (A5)
4-23, Each position of A6 selects two groups of ca-

pacitors of about equal total capacity, ‘The group in
. upper part of AGls connected in series withresistors

In upper partof A6, The group in the lower part of
AS Is connected in parallel with resistors in the lower
part of AG, On the twolower frequency ranges, cali-
bration Is by capacitor selection, On the iwo upper
ranges, calibration Is by adjustable eapacitors, After
serial prefix -631, R111 was moved from connector

XAT7 to etched cireult A7, The later issue A7 maybe

. used In thie earlier issue chassis by replacing R11L
~ on the connector with o wire jumper,

4-24, FREQUENCY SELECTOR SWITCH ASS'Y {A8)

4-25, Each frequency digit on the front panel selects

a palr of equal resistors, one from the upperbank,: i

one from the lower bank, 'The resistors selected by
eachdigit fromthe lower bankare connected in paral-
lel with each other and in'parallel with tuning capaci-
tors on A6, A7, Resislors In the upper bhank are con~
‘nected in parallel with each other and in series with
the tuning capacitors, The upper and lower R-Csets
are connected in.series across the amplifier output,
with the midpoint connected to the amplifier nput,
At one frequency the signal at the amplifier input is

in phase with the signal at the amplifier output and :

oscillation oceurs, |

4-26. OUTPUT AMPLIFIER (P/O A3)

4-27. Transistors Q1 andQ2 forma highgaln ampli-

fier, Cl blocks dc voltage from A2, R3 developes
‘degenerative [eedback voltage for Ql, C2 provides
" eignal ground for R3, R2 provides dc operating level

for Q1. DC yoltage division between R4, R5 and CRI

establishes ic operating voltages for Q2, Q3 andQ4,
. 'The value of R27is selected to equalize thede voltage
across Q3 and Q4 (as indicated by +1 to +2V at L1),
CR1 provides the dc voltage shift between QL and Q2.
C3 couples signal around CRI,

4-28, Coinplementary symmetry impedance con-
. verter, transistors Q3 and Q4 are forward biased to

1

4-2 ‘ o

r

levels of Q3 and' Q4.

Madel 4204A

t

conduct) equudly. As equal base signals go inpositive

 direction, internal resistance of Q3 Increases as Q4

decreases, Signal and dc level at RB, R junctionnre
about equal to thuse at CR2, CR3 junction, CR2 and
CR3 provide a dc voltage shift for proper operating

L2 compensates load on Q2 at
high frequency, ' e

4-23, Reslstor R11 establjshes source impedance of
output amplifier, C 0 prevents shunting the dc ynlts
at L1, L1 equalizes load impedance at high frequen-
cies RL0 couples degencrative signal to QL. The
ratio R10to R3determines theclosedloop gain around
6, . The value of R28 is sclected to set the maximum
output signal level to between 20 and 20,12V rms,

4-30.. METER AMPLIFIER (P/0 A3)

4-31, Meter calibration circuit consists of the volt-
age divider RL4through R16, C7and C8, R16 adjusts .:

+full»scale meter readingon the 10volt rangent 400Hz
.with 800-ochm load connected to the output terminals,

C7 equalizes meter reading on the 10-yolt range - at
1MHz, . '

o : 1
1
.

4-32. 'Transistors Q5 and Q6 form a stabilized am-
plifier, DC degenerative feedback to Q5 base stabi-
lizes dc operating levels, AC degenerative feedback
to Q5 emilter stabilizes amplifier gain, ,Resultant
gain of Q5 Is about 0, 43; gain.of Q6 is about 63,
(Shorting R23 does not effect Q8 gain),

4-33, Diodes CR4 and CR6 conduct current through
the meter andcharge C13, CI3 maintains continuous
meter current. CI11 and C12 couple Q6 output signal
to R18, across which degenerative feedback is devel~

- oped, Waveformacross R191s sine, When' the output

attenuator is switched to the 30-volt range, o contact
on 53 connects meter shunt R25, R26 to permit the
meter to read the 20-volt maximum, open-circuit

30-volt range only,

output level,” R26 adjusts meter sensitivity for the '

4-34, OQUTZUT ATTENUATOR (A3) .. '

4-35. AMPLITUDE control R2A/B adjusts _output
signal level from minfrum to maximum, ' Provides
600-ohm source resistance .to output attenuator to

'maintain meter calibration at all output levels, Out-

put attenuator reduces output signal level in 10-dB
steps from +20dBm to -60dBm. The attenuator
presents a shunt resistance of 600 ohms to both the
output amplifier and output terminals:at'all settings.

4-36, POWER SUPPLY (A1) . '

4-37. 'In the primary circult of the power trans-' |
iformer, capacitor C1 bypasses nolseonlineto ground, i
-52 connects. the two,primary windings in parallel for '

v

. 115-voltoperation or inseries for 230-volt operation, '

1

4-38, -36V SUPPLY.

4-39, Diodes CR1 and CR2 give full-wave rectifica-
tion for the -38V regulator, The series regulator Q1

-supplies current to ~36V and -14V loads, Feedback

voltage fed to Q1 base regulates the emitter voltagc)

)

'
i !
i
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1 .
and attenuates ac ripple. The regulator amplifier
(Q3/Q4)amplifies any ripple ordrift on the -36V out-
put and applies it out-of-phdse to the serles regulator
baseto hold the -38V constant, CR5 supplies a stable
emltter voltage for Q3,  Resistors R3, R4 and RS set
the dc operatinglevels forQl, Q3 and Q4, R3 adjusts
the -36Y output, C2 feeds ripple andnoise dlrectlly

“to Q3 brise to avoid attenuation in R3 and R4,
;0 RS Wil

Ty 'f;‘*’
4-40, [114V SUPPLY

]
[

Section IV
Paragraphs 4-40 to 4-43

4-41, Resistor R6 supplies current to voltage regu-
lator CR4 and to load, C4 attenuates ripple and pro-

vides low-Impedaace source, 1

b
- 4-42, 38V AND'+13V SUYPPLY

. i

4-43, For the positive sunply, vperation is Identical
to the above mentloned negative supply but with re-
versed polarities, ‘ ? ’

4-3



Section V N . = . ‘ _ Model 4204A
Figure 5-1 : ‘ _ .

. f 1
1 i .

b
H ij
i

§

A3R26 400HZ A3RIS5 400HZ A3C71=‘ll;\lHZ -ASCI11  AS5CI3) .
. 30V RANGE 10V RANGE 10V RANGE 500KHZ 500KHZ
- ADJ - ADJ ADJ "ADJ ADJ

'

Al A3 / A2 A7
AIR3  A2c2 A2R20 A7C109 A7C129
-36V 9O0KHZ DISTORTION 50KHZ 50KHZ
 ADJ ADJ ADJ ADJ ADJ

Figure 5-1. Assembly and Adjustment Location
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Section V
Paragraphs 6-1 to 6-8

‘ "~ SECTION V
; = MAINTENANCE

6-1, INTRODUCTION

5-2, This sectlon contains information necessary to .

maintain the Model 4204A, The following paragraphs
describe the Performance Checks, the Calibration
' Procedures, and the Troubleshooting Procedures,

1 i .

5-3, REQUIRED EQUIpMEb{T

5-4. Table 6-1 is a list of the equipment needed to
properly maintain the Model 4204A. If the recom-
mended model is not avallable, use any substitute that
meets the required characteristics. '

5-5, PERFORMANCE CHECKS

5-6, The Performance Checks are"in cabinet” tests
that compare the Mode! 4204A with Its specifications,
These procedures can be used both for Incoming in-
spection and periodic inspection, A Performance
Check Test Card s provided at the end of this section
for recording the performance of the Model 4204A
durlng the performance checks, The card canbe

removed from the mamnual and used as a permanent’

3

record of the incoming inspection orofa routine per-
formance check, If the Model 4204A does not meet its
specifications, refer to the Adjustmentand Calibration
Procedures, Paragraph 6-19, ‘

H

5-7. PRELIMINARY OQPERATIONS

5-8. Verify that all power swilches are turned off,
then connect all applicable auxiliary equipment to the
appropriate power source, b

a2, Adjust the autotransformer for minimum output
voltage, . ‘

b, Connect the Test Instrument power cord to the

autotransformer,
! ‘

¢, Connect the 600R resistor ncross the red output
terminalson the T’est Instrument, Unless other-
wise specified, the load will be used during
calibration, Disconnect the output terminal
ground strap, :

Table 6-1, Required Equipment

Item " Minimum Use Specifications

Suggested Mfg, & Model

Load Resistor
resistor
Autotransformer
: ' ‘ output ‘
Oscilloscope 10 MHz bandwidth .

600 £ +1% 1/4 Watt, non-inductive

1156/230Vac input; 100/200 to 130/260Vac

" HP Part No, 0698-6261

HP Model 180A/1801A

Electronic RMS
Voltmeter

I-"requpncy Counter

Distortion Analyzer
Test Leads

Test Leads unshielded
pair

Adapter, BNC-to dual
banana

5mV/div sensitivity

0,001Vrms to 30Vrms full scale;
+1% of full scale; 10 Hz to 1 MHz,

6 Place; frequency and 1, 10, 100 period-
average time interval measurements; 1 sec
timing units :0. 001% accuracy; 1 volt input
sensitivity,

10 Hz to 1 MHz 1 dB accuracy in distortion -
measurement; 10 volt input sensitivity,

Low-capacity coax, terminated in dual-
banana plugs, ‘

Termirated In dual-banana plugs,

HP Model 3400A or 400E

HP Model 63264
HP Model 6300A/6302A
HP Model 5246L,/5251A

HP Model 333A

HP Model 11000A

5-1
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d. Set the Test Instrument controls as follows:

OUTPUT ATTENUATOR ..., 10V
AMPLITUDE'..D'.!DIDDDID. 10
Frequency switches.,...,,... 400,0 Hz
Vernler ......,urvvvvuese., center line

e. The 4204A Digital Decillator i5 factory cali-
brated at 116Vac, In i\n amblent temperature of
26°C, B .

f. ‘Turnon power switches for all auxiliary equip-
ment and the Test Instrument, Set the auto-
transformer for 115/230 volts output,

B. Verlfy thateach piece of equipment Is operating
and allow to warm up and stabilize. The re-
quired warm-up time for the Test Instrument
is five minutes, - '

Il

NOTE

Unless: otherwise specified, verify the
results of each test and take corrective
action. }

N

§-9, 'OUTPUT LEVEL AND FLATNESS C'HECK

6-10, Complete steps a, throughe, before taking
corrective action. This Is to determine if more than
one range is out of tolerance,

a. Set the EVM to the 10 volt range,
1

b. Connect the EVM to the Test Instrument output,
Use unshielded EVM Input cable,

i

c.  Set the Test,lnstm}nent controls as follows:

: Frequency switches,..,.., 9 909 kHz
OUTPUT ATTENUATOR ., ‘10V
AMPLITUDE.,,.....0uuss 9. Tvolts on EVM

d. Set the Test Instrument frequency selectors for
the following frequencies and record the EVM
reading at each frequency, ‘The EVM  must
read between 9, 4V and 10V at each frequency.

010, 0 Hz and 988, § Hz

1, 000 kHz and 8, 899 kHz
10, 00 kHz and 99, 89 kHz
100, 0 kHz and 999, ? kHz

P

NOTE

If a substitute EVV s used, consider
that most EVM's .\re designed foruse
above 20 Hz and raay read as much as
101]1_ low at 10 Bz, ;

e, At the frequency giving the lowest reading In
. 8tep d, turn the AMPLITUDE control maximum
clockwise and record the EVM reading, this
reading must be betw:een 10,0Vrms and 10,8
Vrms, ‘

5-2 . . o

' Model 4204A

5-11, METER ACCURACY CHECK

i
5-12, Set thy EVM to the 10 volt range, Connect the
Test Instrument Qutput through the unshielded test
leads t?'th’le, EvM,
|4n}. ‘Set the Test Instrument controls as follows:
: a |
Frequency switches ,.,,,,, 010,0 Hz .
CGUTPUT ATTENUATOR. ., 10V
. AMPLITUDE-...L.O..-;-. Bpsmlmonthe
Y Test Instrument
‘ ‘ , Voltmeter

!

b, Record the EVM reading; this reading must bhe
between B, 6 and 10,

c, Set the Test Instrument controls as follou{s:

Frequency switches ,,,.... 1,000 kHz

AMPLITUDE ..,,,.,...... 9.8 volts on the
Test Instrument
Voltmeter

d. Record the EVM reading;the EVM rezding must
be between 9, 6 and 10, !

€. Set the Test Instrument controls as follows:

Frequency switches ,..,.., 100,0 kHz
AMPLITUDE ,............ 9.8 volts on the

! Test Instrument
: ; . Voltmeter

f. Record the EVM reading; the EVM reading must |
be hetween 8, 6 and 10,

. B Set the Test Instrument controls as follows:

Frequency switches ...,.,. 600, 0 kHz

AMPLITUDE ,.....e00ves. B, 8 volts on the
Test Instrument
Voltmeter

h. Record the EVM reading;the EVM reading must
be between 9, 6 and 10,

i, Set the Test Instrument contrcls as follows:

Frequency switches ,,,,... 099, 9 kHz

AMPLITUDE LU N N N BN A ) 9’8 volm on the
Test Instrument
Voltmeter

J.  Record the EVM reading; the EVM reading must
be between 2, 6 and 10, ,

k. Record the differcnce between maximum read-
ing and minimum reading among those obtained
in steps b, d, f and h. The difference should be
less than 0, 2V, :

1. Record the difference be’ veen maximum read-
ing and minimum reading among those obtained
in steps h and j. The difference should be less
than 0.4V,
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m, Set the EVN' to the 30 volt r'mge. »
n’ Dlsconnect 6000 load Irom Test Instrument.
' 0, Set the Test Instn.me.u. mntrols as Iollows'

/ Frequency swltches. vrornes 1,000 kHz
' OUTPUT ATTENUATOR .., 30 V

AMPL[TUDED’FPOOODIDDDDD 20 volts On
P ' . the EVM

p. hécorn the’ Tegt: Instrument Voltmeter reading;
: the TestInstrument voltmeter must read be-
© tween 19,4 and 20,6, .

q. DICOnnect Test Instrument output terminal

- ground strap, Connect 6000 load to output ter-

minals and connect coaxial test leads between
output terminals and EVM,

r. Set the Test Instrument controls as follows:

Frequency switches,...,.., 400,0 Hz
QUTPUT ATTERUATOR,., +20 dBm
'AMPLITUDE......,.++s,,, 0dBmon

‘ ~ theEVM

8. Set'the Test Instrument Qutput Attenator and
the EVM to the following rangés and record the
dBm reading on the EVM for each outpet level;
the EVM  must read between -0 6 and 40, 5dB
at each setting:

+10dBm  ~10 dBm" -40 dBm
0dBm  -20dBm  -60dBm
) ' -30 dBm =60 dBm

My

t. 'Disconnect the EVM from the Test Instrument.

5-13, DISTORTI}N CHECK

5-14, Set the distortionanalyzer for measurement of
distortionona 10-volt signal at 10 Hz, Connect the
dlstortlon analyzer input to the Test Instrument output,

a. Set the Test Instrument controls as follows:

OUTPUT ATTENUATOR ... 10V
AMPLITUDE sesssressssss 10 volts on the
Test Instrument
. Voltmeter
b. Set the Test Instrument frequency switches for
the following frequencies and record the output
distortion for each [requency; the distortion
analyzer reading must not exceed the percent-
age glven after each frequency setting:

i . 010,0 Hz (1,0%) "
030.0 Hz (0. 3%)
89, 99 kHz (0, 3%)
§00. 0 kHz (1. 0%)
e, Dlsconnect the distortion analyzer from the
Test Instrument.

i

Section V
Pnragraphs 6~13 to 6-16

5-16, FREQUENCY RANGE AND ACCURACY

CHECK

5~16, Complete steps d. through j. before taking
corrective action. This is to determine if more than
one range, or more than one digit is out of tolerance,

b,

c,

-5

Connect the frequency counter’input to the Test
Instrument output, o

Set'the Test Instrument controls as follows:

OUTPUT ATTENUATOR .., 3V

AMPLITUDE,............, 1005 the Qutput
Voltmeter

Vernier ........000e0.00.. center line

Set the counter for f[requency measurements
with five significant [igures for frequencies In
step d.

Set the Test Instrument {requency swiilches'as
follows and record the counter reading for each
setting; the counter must read between the fig-
ures glven after each frequency setting:

100, 0 kHz (99, 80 to 100, 2 kHz)
999, 8 kHz {998, 0 to 1002, kHz)

Set the counter for frequendy measurement with
five significant figures for frequencies in stepf:

Set the Test Instrument frequency switches as
follows and record the counter readingfor each
setting; the counter must read between the fig-

-ures given alter each frequency setting:

10.00 kHz (9, 080 to 10, 02 kHz)
99,99 kHz (99, 80 to 100, 2 kHz)

Set the counter for readings having five signifi-
cant figures for frequencies in step h,

Set the Test Instrument frequency switches as
follows and record the counter reading for each
setting; the counter must read between the fig-
ures given after each frequency setting:

1,100 kHz (1,098 to 1, 102)
2.200 kHz (2, 196 to 2. 204)
3,300 kHz (3,293 to 3, 307)
4,400 kHz (4. 391 to 4, 409)
5,500 kHz (5.489 to 5, 511)
6, 600 kHz (6. 587 to 6, 613) .
7,700 kHz (7. 685 to 7. 715)
8,800 kHz (8,782 to 8, 818)
9, 600 kHz (9. 880 to 9, 919)
990.0 Hz (988. 0 to 891, 9)

Set the counter for period measurement having
five significant figures for frequenciesinstep j.

Set the frequency switches as follows and re-
cord the pericdof theoutput frequencyfor each
setting; the counter mus: read between the fig-
ures given after each Irequency setting:

5-3
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)

10,9 Hz {60000 to 50505 psec) ,
18,8 Hz {62910 to 53475 pusec)
17,7 Hz (56180 to 66818 psec)
'16.6 Hz (60881 to 60606 psec
15,6 Hz {64103 to 640835 usec
14,4 Hz (68966 to 60930 usec

4 13, 3 Hz {74627 to 76767 pLsec
'12, 2 Hz {81301 to B2844 psec
11,1 Hz (69286 to 90009 usec
10,0 Hz (99010 to 101010 psec)

5-17, FREQUENCY STABILITY CHECK

5-18, Set thefrequency counter for frequency meas-
urement using a 1 second gate time, Connect the
counter input to the Test Instrument Output.

a. Connect an autotransformer between ac power

line and 4204A LINE input receptacle. Set .

autotranplormer for an output voltage of 116
Vac (30 -lOV) , ;

b, Set 4204A controls as follows:

Frequency control switch ... nearly 990k}{z ,
OUTPUT ATTENUATOR.... 3V
AMFLITUDE +..000000s4... 10 volts on
: output voltmeter
outer scale,

P t
.6, Adjust Frequency control soasto indicate
880, 000kHz on frequency counter,

d, Change autotransformer output - from 105 Vac,
to 126 Vac and read frequency counter display,
The frequency counter readout should be from
989, 000kHz to 990, 160kHz,

f

5-19, ADJUSTMENT AND CALIBRAT..J
PROCEDURES

5-+20, The following !5 a complete adjustment and
calibratlon procedure for the Model 4204A, These
procedures should be performedonly whenit is deter-
mined thatany performance check does not meet 42044
specifications. Assembly and adjustment location s
shown in Figure 5-1, j .

'5-21, POWER SUPPLY ADJUSTMENT

§-22. There is only one adjustment in the ' power
supplies, AlR3accessible on thetop of Al, Set ALR3
to obtain -37 VDC at XAl(7), Adjusting ALIR3 also
has a small effect on the +40 VDC at XAl (10)

5 23, DISTORTION ADJUSTMENT

5 24, The distortion level of the signal generated by
the 4204A Oscillator is typleally, several dB less than
the signal at the output terminals. ‘The osclllator
circuit can generate excessive distortion if A2R20
{DIST ADJ) i8 not correctly adjusted and/or if the de
operating voltage in the oscillator amplifier are not
cocrectly set, Set R20 by observing or measuring
distortion on a 19kHz signal at the output jterminals
and adjusting R20 to minimize distortion, Set the dc
operating voltages:by selecting the value of *R6 to
obtain between -0.5 and -1,0 volts at XA2(12),

the de voltmeter used is nffected by the presence of

5-4
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the 10Hz signal, disable the oscillator by shorting
XA2(?) to chassis, The dc operating voltages may
need reaetting following replacement of any compo-
nent in the oscillator nmplifier,

6-25, FREQUENCY AND FLATNESS

ADJUSTMENTS

5-26 Oscillator frequency s adjusted by m different
procedure for each frequency range, and the adjust-
ment for each range is independentof the adjustments
of all other ranges, On each range, frequency and
amplitude flatness across the range are Interdepend-
ent, If a tuning capacitor or pad fafl, both frequency
and amplitude are affected and, correspondingly, the
adjustments called for simultaneously correct both
frequency and amplitude ﬂntness.

6-27. 010.0 TO 999, 9 Hz FREQUENCY RANGE

‘ADJUSTMENT

5-28, There are no "screwdriver” adjustments Ior
calibrating the 10 to 699, 9 Hz range, Freguency and
amplitude flatness are adjusted by adding or removing,
capacitor pads as follows: }

a. Turnon the 4204A and allow at least five minutes
to stabilize at room temperature.

b, After warm- up, remove 4204A to cover for
access to A2 and AT,

¢, Connect afrequency counter to the 4204A output
and set the counter for period measurement of
10 Hz 4 significant figures,

d. Conmnec' an AC voltmeter to R19, R20 junction,
After ,tingsetting oI R20, adjust R20 to-center
pow ..0n,

e. Set the 4204A controls as follows: ‘
Frequency sw.ltches. ssssess 000,0 Hz
VERNIER ...00unrisreaees coRter |
OUTPUT ATTENUATOR ... 3V
AMPLITUDE}DD’D‘II'.DIIDI 3 !

f. The voltmeter must read between 100 and 110
millivolts and the counter must read between
1999, 6 and 2000, 4 microseconds, If they do
not, adjustment Is needed as follows:

g. If the voltmeter and/or counter reading is out
of tolerance, reler to Table 5-2, Inthe first
column of Table §-2 find the number of micro-
seconds closest to the counter reading; and
above the column heads find the millivolts near-
est that obtained on the voltmeter, If either
error is greater than that listed in the table,
locate the defective capacitor (5) by measurtng
individual capacitors,

h. Read down the selected millivolts column until

: opposite the selected frequency, At the inter-

section are two values of capacity in plcofarads

preceded by a's or - signto Indicate if the value
should be added or subtracted in step j.
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I

k.

1

Remove A7 from the oscillator, Find C102,
C103, C122 and C123 on the etched circuit and
on the schematic diagram,

By capacitor substitution, modily the value of

the capacitors listed at the head of the MILLI-

VOLTS column by the amount specified,

Replace A7 and check frequency and voltage at

- frequency settings of 010,0, 100,0, 500,0 and

89y, 8 Hz, If necessary, returntostepg and

‘repeat theprocedure toobtain spectfied (x0, 2%)

frequency accuracy and voltage level (100to 110
millivolts},

Return R20 to setting noted in step d. and read
paragraph {6-33) on oscillator distortion ad-
justment, :

6-28, 1,000 TO 0.0899kHz FREQUENCY RANGE

- ADJUSTMENT '

5-30, There are no "screwdriver" adjustments for

callbrating the 1. 000 to 8, 699 kHz range,

Frequency

and amplitude flatness are adjusted by adding or re-
moving capacltor pads as follows:

a,

Turn on the 4204A and nl_lo\v atleastlive minutes
tp stabilize at room temperature,

After warm-up, remove 4204A ‘top ciovar} for

. access to A2 and A7,

c.

Connect the [requency counter to the 4204A
output and set *he counter for frequency meas-
urement of 1, 000 kHz to five significantfigures.

- Section V
Paragraphs 6-29 to 5-30

- Connect the AC voltmeter to R19, R20 junction,

Alter noting the setting of R20, adjust R20 to

- -center position,

e,

:g'

Set the 4204A contiols as follows:

Frequency switches.,..,,..,5 000 kHz
: VERNIEROOﬂra..trc'-go s center

QOUTPUT ATTENUATOR.., 3

AMPLITUDE...-.---»»- »‘pb 3

Voltmeter mustread between100and 110 milli-
volts; the counter must read between 4990 and
6001, If they do not, ndjustment is needed as
follows: o
I the voltmeter and/or counter reading is out

of tolerance, refer to Table 6-3, Inthe first
column of Table 6-3 find the {requency closest
to the counter reading; and above the column
heads, find the number of millivolts closest to
the voltmeter reading. If elther erroris greater
than that listed in the tabie, locate the defective,,
capacitor by measuring the individual capacitors,

Read down the millivolts column until opposite
the selected frequency. At the intersection are
two values of capacity Inpicofarads preceded by
a +or - sign tc indicate If the value is to be
added or subtracted in step j,

Remove A7 from the oscillator,’ Find CI05,
C108, C125, C126 on the etched circuit and on
the schematic diagram,

Table §-2, Frequency Adjustments for the 010, 0 to 999, 6 Hz Range

Millivolts at A2R18, A2R20 Junction

87

101

103

105

107

109

113

Counter
Reading! %
in psec
1984
1992
16896
1998
2000
2002
2004
2008 '

2016

Error
+0, 8%
+0, 4%
+0, 2%
+0. 1%
0%
-0, 1‘?6
-0.2%
-0, 4%
-0, 8%

C102 C122
+ 4+
C103 C123
+5f'!00 +1000
+3800 - 600
+3000 -1400
+2600 -1800
+2200 -2200
+1800 -2600
+1400 -3000
+ 600 -3800

-1000 -6400

Cloz cC122
+ +
C103 C123
+4300 +2100
+2700 + 500
+1900 - 300
+1500 - 700
+1100 -1100
+, 100 -1500
+ 300 -1800
- 500 -2700
=2100 -4300

C102 cCi122
+ +
1C103 C123
+3800 +260]0
+2200 +1000
+1400 + 200
+1000 - 200
+ 600 - 600
+ 200 -1000
- 200 -1400
-1000 -2200
~2600 -3800

C102 Cl22
+ +
C103 C123
+3200 +32C_lO
+1600 +1600
+ 800 + 800
+ 400 + 400

- -

- 400 - 400
- 800 - 800
~1600 -1600
-3200 -3200

c10z Cl22
+ 4
C103 €123
+2600 +3800
+1000 +2200
+ 200 +1400
- 200 +1000
- 600 + 600
-1000 + 200
1400 - 200
-2200 -1000
-3800 -2600

Cl02 C122
+ +
Cl03 C123
+2100 +4300
+ 500 +2700
- 300 +1600
- 700 +1500
~1100 +1160
-1600 + 700
-1900 + 300
<2700 ~ 500

~4300 -2100

C102 C122
+ +
C103 C123
+1000 +5400
- 600 +3800
-1400 +3000
-1800 +2600
-2200 +2200
-2600 +1800
-3000 +1400
-3800 + 600
-5400 -1000

5-5
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Paragraphs 5-31 to 5-32
)

Table 5-3, Frequency Adjustments for the 1, 000 kHz to 9, 989 kHz}Rnnge

Modet 4204A

Millivolts at A2R19, A2R20 Junction |
| 87 _ 101 103 105 107. 109 113
Counter C105 C125|C105 C125 [ C105 C126 | C105 C126 €105 C126 | C105 C125 | C105 C125
_Reading { %" + + o4 4+ + 4+ + o+ x|y s
InkHz " | Error [C108 C126(C106 C126 | C106 C126 | CLOG C126 | CL0G C126 |C106 C126 | C106 C 126
(504,0 [140.8% |4640. +100 | 4430 4210 | +380 4260 |4320 4320 4260 4380 (4210 +430 | +200 +540
502,01 +0.4% (4380 - 60 4270 + 60 [ +220 +100 [+160 +160 |+100 +220 |+ 60" 270 [ - 60 +380
| 8010} 40,2% | 4300 140 [+180 - 30 [ +140 + 20 |+ 80 » 80 |+ 20 +140 |- 30 +160 | -140 +300
"1+ ..500, 5 | -0, 1% | +260 -180 | +150 ~ 70 [+100 - 20 [+ 40 + 40 |- 20 +100 |- 70 +150 180 4260
500.0 f 0.% [+220 -220 | 4110 ~110 |+ 60 - 60| -~ -~ |- 60 + 60 [-110 +110 [-220 4220
499.6 [ -0.1% |+180 -260 |+ 70 -160 |+ 20 -100 |- 40 - 40 |-100 + 20 |-160 + 70 | -260 +180
499.0 | -0.2% [+140 -300 [+ 30 ~100 |~ 20 140 (- 80 - 80 | -140 - 20 |-160 + 30 | -300 +140
498.0 [ -0.4% )+ 60 -380 |- FO -270 | -100 -220 [-160 -160 |-220 -100 [-270 - 60 | -280' + 60
486,0 | -0.8% | -100 -540 [-210 -430 | -260 -380 [ -320 -320 | -380 -260 |-430 -210 | -540 -100

- §» By-capacltor substltﬁtlon,-- modify the value of
“the capacitors listed at the head of the MILLI~
. VOLTS column by the amount specified, :

k. Replace A7 and check frequency and voltage at

, frequency settings of 1, 000, 6,000, and 9, 999

kHz, If necessary, return to step g. and repeat

the procedure to obtain specified frequency

"'+ aceuracy (0, 2%) and voltage level (100 to 110
millivolts),

. Return R20 to setting noted in téb d. and read

paragraph on oscillator distortion adjustments,

5-31. 10,00 TO 99. 89 kHz FREQUENCY RANGE

ADJUSTMENT

a. Turnon the 4204A and allow at least 5 minufes
'to stabilize at room temperature,

b, -Alter warm-up, remove 4204A top-cov‘er for

-access to A2 and AT,

¢, Connect the frequenéy counter to the 4204A out-
put terminals and set the counter for measure-
ment of 10 to 100kHz,

d. Connect an electronic rms voltmeter to A2R19,
' A2R20 junction, After noting setting of R20,
adjust R20 to center position, ‘

e. Set the 4204A controls as follows:

Frequeney switches,,.,.... 50,00 kHz
VERNIER.,,...ss000400 ... coNter
QUTPUT ATTENUATOR ... 3
AMPL!TUDE-DbiﬁlibliI." 3

f, If necessary, nlternately adjust A7C109 and
ATC129 to obtagn readings of 105 milivolts on

' the voltmeter and 50,00 Hz on the frequency
counter, ' Lo

g.' Set the frequency switches tc 10, 00 kHz,a) . the
VERNIER to center, b

h. I necessary readjust A7C10t' and A7TC129 to
obtain a counter reading of 10,00 kHz and n
voitmeter reading between 100 and 110 milli-' -
volts., :

Set the frequency switches to 99, 99 kHz and the
VERNIER fully clockwise, If necessary, read-
just ATC109 and A7C120 to obtain a counter
reading between 100, 0 kHz and 100, 19 kHz aqd
a voltmeter reading between 100 and 110 mill}
VOI[Sb .

S

J. Recheck the rms voltage and frequency at10,00,
60,00 and 99, 99 kHz, and if necessary repeat
adjustment of A7C109, , A7C126 to bring frequ-
ency within 10, 2% and'voltage between 100 and
110 millivolts, - ‘

k. Return R20 to settlnlg noted in Step d, and read
paragraph on osclllator distortion adjustment,

6-32. 100.0 TO 999. 9 kHz FREQUENCY RANGE

ADJUSTMENT

a. Turnon the 4204A and allow at least 5 minutes
to'stabilize at room tempex"nture.

b, After warm-up, remove 4204A {op cover for
', access to A2 and A5,

¢. Connect the frequency counter to the 4204A out-
put terminals and set the counter for measure-
ment of 100 kHz to 1 MHz,

-
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d. Connect the AC voltmeter to A2R10,  A2R20
‘junction, After notingsetting of R20, rdjust R20
to center posltlon. ‘

Ie. Sat tha 4204A controls as tollows-

Frequency swltchas sersssss 500, 0kH2
VERNIm IDD.DCD...DDDIIOO Center
OUTPUT ATTENUATOR ... 3
AMPmUDE PREAP RS PR R RPN P 3

A5C131 to obtain readings of 105 millivolts on
the voltmeter and 500, 0'kHz on the counter,

g. Set.the frequen,cy switches to 900, 0 kHz and
allow for five minutes to stabllize,

h., Momentarily disconnect voltmeter and measure
frequency,

L, Hnecessary, adjust A202 (900kHz ' ADY) for m
reading of 900 00 kHz on the counter. _

j» Repeat Steps I through j to reduce frequency
,error to less than +0, 06% at 100, 0 kHz and less
"than -0, 05% +0, 1% at 900, 0 kHz, Voltmeter
reading at 100, ¢ kHz must be between 100 and
110 milllvolts, -

"Set frequency control switches to 899, 9kiz,
'Frequency counter reading should be from
~ 997.90kHz to 1001, 80kHz, Measure de voltage
_ at junction of A2R19 and R20, Voltmeter read-
out ghould be from 100 to 120 millivolts, Ro-
tate Frequency Vernier control fully cw,
Counter reading ahould ‘change more than +0 1

k

1, Recheck frequency a.nd voltage at 100,0 and
800, 0kHz and, If necessary, repeat adjustments
to bring Irequency within +0,2% and voltage
betwevn 100 and 110 miliivolts,

Return R20 to setting noted in step d. and read
paragraph on oscillator distortion adjustment..

5-33, REDUCING DIS'IORT[ON IN THE QUTPUT
AMPLIFIER ;

5-34, The 4204A output signal must contain less than
0.3% total harmonic distortion from 30 Hz-100 kHz,

m,

- and less than 1% below 30 Hz and above '100kHz, The

output amplifier may cause excessive distortion ifthe
de operating voltages in the amplifier are not cor-
rectly set, These voltages can be adjusted by select-
Ing the value of *R27 toobtain between +1 and 2 volts
dec at L1, The operating voltages may need resetting
after replacing components fn the output amplifier,

. ‘H the de voltmeter used for the above measurement

is effected by the signal voltage present at L! the
oscillator may be momentarily disabled by sho. ~E,
XA2(7) contact to chassis. If distortion In the oulput

" signal is excessive whenthe de operating voltages
- are correctly set, test Q2,
.of the signal is clipped test Q4; If the negatlve peak

If only the positive peak
ls clipped test Q3,

5 35, MEASURING DISTORTION IN THE OUTPUT

f, I necessary, alternately adjust AGCIll and -

Section V

Paragraphs 6-33 to 6-40 :

a, Connect 4204A output to n 600-ohm resistive
load and to the distortion analyzer input, Set
analyzer contrels for measurement ofa 10Vrms,
10 Hz signal,

L. Set the 4204A controls as follows:

OUTPUT ATTENUATOR ,,, 10V rihge -
AMPLITUDE& PEPRPP PR PR lov Dl’l 4204A
voltineter

¢. Set the 4204A frequency switches for the follow-
Ing frequencies.and record the output distortion
for each frequency, The distortion nnalyzer
reading must nol exceed the percentage shown
alter each frequency setting:

010,0Hz 1%
' 030,0Hz  0.3%
99,90 kHz  0,3%
6000 kHz 1%
6-36. SETTING THE MAXIMUM OUTPUT SIGNAL

LEVEL . )

§-37. The4204A must be able to produce between 10

and 10, § volts rms into 0 60C-01m external load, at
all frequencies. 1ae internt' cscillator circult sup-
plies between 4.1 and 4,5 volts rms to the output
ampliflier, The gain of tha output amplifier canbe
adjusted by selecting the value of *R28 to obtain
specified output level. This adjustment may he
necessary after replacing components in the output
amplifier.’ - Decreasitg the value of *R28 decreases
the maximum output level that can be obtained.
If the maximum output Jevel is set very much higher
than specified, the output signal may show peak
clipping, particularly at high frequencies,

H

5-38, OUTPUT LEVEL METER ADJUSTMENT

5-39. Zero set meter by turning slotted disk below
meter face until meter pointer rests on lowest cali-
bration line when the oscillat- ¢ Is turned off,

5-40. To adjuct the output meter scale calibration:

2. Remove 4204A top cover,

b, Connect 600-ohm load to OUTPUT terminals;

tern power on and allow 5 ininute warpi-up,

c. Connect the 4204A QUTPUT terminals through
short, unshieided test leads tn a  calibrated
rms voltmeter (EVM) having known [requency
response- to 1 MHz,

d. Set the 4204A controls as follows:

‘ )) Frequency switches .,.,,., 400,0 Hz

OQUTPUT ATTENUATOR .., 10V
AMPLITUDE, ,......c0vv s 9.8 onoutput
meter

e. The EVM reading must be between 9.6 and 10;
if necessary, adjust A3R16 {10V RANGE ADJ)
to equalize vol_tmeter readings.

1

5-17
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‘Sectiony SR :
Paragraphs 5-41 and 5-42 ' | .
1
I, Set the 4204A controls as follows;' . u,
ih G ; ‘ \ ‘ o

., Frequency ’:-:;wllches.... 010,0Hz ' &+ ! o
" AMPLITUDE,,..,..... 9, B on output meter
T C ‘ o

g. 'The EVM reading must be between 9, 6 and 10;

If necessary, adjust ABR150nly, enoughto bring .
meter reading within specification, - . | 2

P K g
h. Set the 4204A ‘controls'as followss

I s Frequenéy'swl;ches.;...'EQO.'O kHz ‘
~ AMPLITUDE....,\.:\, 9,8 onoulput meter w,

I The EVM reﬁdiﬁg*rﬂt{igt be betwees 8,6 and 10; b

I§ the reading is riolfwifhin‘s‘peclﬂcatlonsf delay 541
adjustment until after the next step,: * '’ '

. ‘ i : ,

j. Set the 4204A controls as follows: | ments
Frequency switches,,., 899,9 kHz. Sa)
AMPLITUDE;g AR IR RN 9- 8 on output meter x'.i L

9 ; ty i} b,

k. The EVM reading must be between 9,6 and 10;

if necessary, adjust A3CT (10V RANGE ADJ e
(IMHz)) to equalize voltmeter readings, (the ’
value of C8 may also be changed), '

L, Set the 4204A controls as follows; ' q
Frequency switches,.,, 500,0kHz '
AMPLITUDE, ..,...,.. 9,8 on output meter

m, The EVM reading must be helwéen 9, 8and 10; e

If the reading s not within specifications, trou-~
bleshooting in the meter amplifier A3 §s neces-
sary. oo

n. The readings obtainedin steps e,g. and }. must .
not differ by more than 0,1 volt. :

I Tt ' H lf.‘

" necessary.,:

o Model 4204A
i |

Set the 4204A OUTPUT ATTENUATOR and the

"EVM to the following ranges:
i ] . . . .
' 410 dBm -10 dBm -40 dBm
0 dBm ~20dBm ©  -50 dBm
’ -30 dBm -80 dBm

t

. t

The EVM reading mustbe between-0, 5dB and
+0, 5 dB; il the EVM reading Is not within spec-
ifications, troubleshooting in the attendator is

t

Disconnect the EVM and the 600-ohm load; re-
_place instrument top cover,
| .

. METER REPLACEMENT

5-425 To :emove‘lthe oJutput meter from the Instru-

I
¥

. .
‘ Remove instrument top cover,

Dlscqnnect“meter leads,

Viewing the meter obliquely from the rear, pry
out one cdge of the grey meter escutcheon only
enough to release the meler hody, | )

Carefully pull the released endol the meter away
from the panel; the opposite end of the meter

1 will release from the escutcheon, The escutch-
eon will remain on the panel, :

When replacing the meter, first secure one end
of the meter under the escutcheoh; then hold the
other edge of th: escutcheon out enough to push
the meter face against the panel, Release the
escutcheon, mak:ag sure it secure; the meter
in position. '

0.’ The readings ohtalneditln steps k, and m, must
not differ by more than 0, 2 volt.

p. Set the EVMto the 30-volt range and disconnect -
the 600-ohm load from the OUTPUT terminals,

- q. Set the 4204A controls as follows: |

Frequency switches,,..!,., 400,0 Hz
QUTPUT ATTENUA'IOR seo SOV :
AMPLITUDE...,,,.,...... 20 on output

; meter

r. The EVM reading must be between 19,4 and
20. 6; if necessary, adjust A3R26 [30V RANGE
ADJ (400Hz)] to equalize the meter readings.

8. Connect the 600-ohm load to the QUTPUT ter-
minals; set the EVM to the 10-volt {+20 dBm)
range, :

t, - Set the 4204A contorls as follows:

OUTPUT ATTENUATOR. .. +20dBm -, .

o

I

. PRY MERE 16
FREE METLR

A8

AMPLITUDE,....,,...... +20dBm onEVM

5-8

Figure 6-2, Meter Replacement
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", 6-43, TROUBLESHOOTING

| 5-44, When the Model 4204A operates Improperly,

* i first adjust and calibrate it according to the proce-
dures in Paragraphs 6-10 through6-42, If calibration
‘is impossible, then proceed with the troubleshooting
stepe. >

~ '5-45, Check the instrument for obvlous evidence of
trouble, such as loose ur broken wires or broken

¢

. ST ‘ z
[ ’ . } i !

Secnon VYV

" !‘ ' |Paragrnphs§43t0546 !

connectors. Check the printed circuit boards for

cracks and'separstions, and ensure that all ccnnectors
and pins are clean and tight,

5-46, Isolate the trouble toa particular circuit using
Troubleshooting Tree No, 1 (Table 5-4) and .the
Theory of Operation (Section IV), Then refcr to the
Troubleshooting Trees No, 2 through No, 7,

b

Table 5-11 ~ gh
_Factory Selected Components
{Foldout)

Table 6~11 lists all factory selected instrument com-
ponants that may be used to bring the unit into its
operating performance speclfications (when the ad-
justment procedure is not successiul in bringing the
unit into specilications), . Use appropriate value as
required, ‘ '

5-9

Table 6-11,

/

/"
{
!

/

- i —
“‘ i ) T ‘..l. ! l.' ' ] ‘;” | - ; . ) v . .Ei ] T
i : N . : y . l ) . | ) .
hi

Faétory Selected Companents,

i Ref. Manual
Ccmpcncnt Nominal Value Rnngc [ Elfect on Performance Paragraph
A2RSB ' Changes de operating voltage In A2 oscillator
9.1k HP P/N: 0683-0125 amplifier (Also afiects distortion in oscillator B
=8,2k2 HP P/N: 0683-8226 output), If de level at amplifier output is too 5-2¢4
7,5k HP P/N: 0683-17525 high, use more rcsistance, if too low, use
7 | ‘ less resistance,
A2R19 ' \ . Changes oscillation amplitude,: If oscillator
Co __ggg g; g%gggg_gggg level Is too high, use more resistance; if too _—
61N HP P/N: 0883-5105 low, use less resistance, The nomlnal value '
' is nsually used, :
AlC8 : * , _ Changes voltmeter frequency response at
g;g; gg g//g : g:gg_gfgé 10V range in IMHz frequency region. If
=27pF HP P/N: 0160-2308 response Is excessive, use more capact- 5-40
‘tance; if Insufficient, use less capacitance,
A3Cl4 —Dblank "Improves distortion factor of A3 amplifier
. 0160 output in 1IMHz frequency region. If distor- —_—
1.6pF HP P/N;: 0160-1478 tion is excessive, add capacitor,
A3R4 20k HP P/N: 0686-2035
18k HP P/N: 0686-1835 . ‘
- 1Pz HP P/N: 0686-1635 Changes dc operating voltage in A3 amplifier
»-16k? HP P/N:0686-1635 | section (Also affects distortion of amplifier .
output), If de level ot amplifier output is 6_3 4
AJR27. =01k2 HP P/N: 0883-9135 too high, use less resistance; if too low, use
(A3R4 B2k HP P/N: 0683-82356 more resistance,
=16k} 76k HP P/N: 0683-7535 '
; 68k2 HP P/N: 0683-6836
62k? HP P/N; 0683-6235 '
66k HP P/N: 0683-6635
ASR10 9.1kQ HP P/N: 0683-8125 h
(Use B1KN resistor for A3R28)
= 8.2k2 HP P/N: 0683-8225
AJR28 470k2 HP P/N: 0683-4745 Changes amplification gain of A3 amplifier,
220k? HP P/N: 0683-2245 If amplifier output level Is excessive, use 6-37
160k HP P/N: 0683-1645 less resistance; if insufficient, use more
110k BHP P/N: 0883-1145 resistance,
81k2 HP P/N: 0683-9135
w»- B2KQ HP P/N: 0683-8235
76k HP P/N: 0683-7535
A3R26 , - Changes voltmeter sensitivity on 30V range.
_gggg g; ;//g . gggg_g;ig If meter deflection is excessive, use more
1809 MP P/N: 0883-1815 res'stance; if insufficient, use less resist- ,
! S ance, The nominal value is usually used.
ATC102
Cl03 Refer to Manunl Paragraph 6-28
0132 010, 0 TO 999.8Hz FREQUENCY RANGE ADJUSTMENT.
Cl123
ATC105 o
Cl106 Refer to Manual Paragraph 5-30
Cigg 1,000 TO 8,999kHz FREQUENCY RANGE ADJUSTMENT.
C : . . : f

Note: Component marked (») in table is usually used.
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GO % OUTPUT

HIGH AND AICRS'®

o . ‘Table 5-4. Troubleshooting Tree No, 1

I OK RECHECK
| I F“=  ORIGINAL OK_ AMPLIFIER
) 5 o ' . | BADBOME . COMPLAINT ' FIGURE &-T,
Lo i o FREQ. ONLY GO TO QUT™YT TREENO, 6 v
! oy | LOW REMOVE A3, OK . AMPLIFIEI :
! i i . _ : , REPEAT TEST FIGURE 5.7,
: : { I PZR}YORM FREQUENCY Q0 TO OSCILLATOR TREINO, B GO TO -38 YDC
b ! b OK_ RANGE AND ACCURACY ) TUNING CIRCUITS POWER SUPPLY
; g i TEST IN CALIBRATION FIGURE 8-0, TREE pAD FIGURE 5-4,
] _ v . PROCEDURE PARA, 5-15, N, 1, . ‘ - TREENO, 2
: i HE ! !
! ’ 00 TO OSCILLATOR MEASURE DCV AT o
J 3 == FIGURE 5-8, TREE Ok = XA(12) AT LOW AND __ g .,
s - NO, 8 MEASURE DCY AT HIGH LINE YOLTAGE , :
i b L : ,OK_ XA3(10) AT LOW AND (+38 TO +40V), ‘ GO TO QUTPUT
- \ . BAD ALL ™ HIGH LINE YOLTAGE : AMPLIFIER
- " FREQS, (-35.5 TO -36,5Y) : FIGURE 6-1,
i . TREE NO, § .
| EERFORM DISTORTION |, REMOVE A3 :
‘ TEST IN CALIBRATION s , BAD REPEAT TEST, ‘
‘ R PROCEDURE PARA, 5-13, N , , GO TO +38 VYDC
: ' ok REPLACE A3, LOOK POWER SUPPLY
: B FOR TROUBLE AT = = FIGURE 5-5,
i PERFORM METER | ! XA3{8). (28v P-P) TREE MO, 3
: . ok ACCURACY TEST . GO TO -36 VDC o
T pen [N CALIBRATION mae ; ' Lw POWER SUPPLY |
PROCEDURE PARA, ‘ ! HIGH FIGURE §-4,
511, oy ; TREE NO, 2 ,
‘ . / gacm:ﬂ.c
* . / i == ORIGINAL | *
i o {/ BAD symprOM )
¢
i | REMOVE COVERS !
OBSERVE OUTPUT WAVE- : REMOVE A3, LOOK :
-FORM ON OSCILLOSCOPE, , = FOR TROUBLE AT e ' GO TO -14 YDC
PERFORM LEVELiAND BAD BAD  xA2(12), {11,870 ) \ OK  POWER SUPPLY
FLATNESS TEST IN THE ¢ WAVEFORM 12,8 v P-P), FIGURE B4,
CALIBRATION PROCEDURE - | TREE NO, 2 x
PARA, 4.1, i Low MEASURE DCY
; p— AT XAL(?) ‘ _
(~35.5 TO -36,6V)
| | : GO TO ~38 VDC ‘ ' o
; . POWER SUPPLY
I | ; , \ BAD FIGURE 6-4, . oK GO TG +13 YDC
‘ | o 7mooscnator | i [TREERO. 2 g
, BAD - COURES-S, TREE ] OK_ METER CIRCUIT ‘ : L TREE NO. 3
FLATNESS *° OPERATES DX LOw . MEASURE DCY e
‘ _ MEASURE DCY w= AT XAL{10) -
i - . = ATXAZ(4) — (+36 TO +40 V)
! REMOYE TOP COVER, . H13.870-147V) 1 T e yDC,
J == TRY ADJUD TING AJR16 me : BAD o MEASURE DCV v _ pAD F'GURE 8-8
) \ BAD O CALIBRATE METER : WAVEFORM OXfmm AT XA2{13) KL 6O 10 OSCILLATOR TREE NO, 3 '
1, | {+12. 2 TO +13. 8V) FIGURE §-8, TREE NO, 6 :
‘, GO TO METER
: L AMPLIFIER .
i FIGURE 5-6, j :
| . * BAD  TREE NGO, 4 i L TEST AIR10
' : . HIGH AND AICR? .
x b TEST AIRS ;

.




Model 4204A

!

Section V
Table 5-5

ox' RECHECK pAn GO TO A3 TROUBLE-
! ORIGINAL Pfﬁg&% ';‘RGE_B NO, 4
' REVLACE BYMPIOM ' -
0K REPEAG Fosh " REPLACE A3 AND
™ TEST (N0 CHANGE 1 OX_REPEAT FIST .
N -36V), TEST (NG CHANGE .
GO TO A3 TROUBLE IN VOLTAGE) RECHECK
J pAD SHOOTING TREE MO, 4 . e ORICHAL ;
REMOVE A3; CONNECT AND NO. B . SYMPTOM
Al THROUGH A POARD
Ex'rmmvm AN? :[ims. , :
RE DCV AT C} MINUS ' ' !
TERMINAL WRILE ADIUST ADIUST R3 TO '
ING LINE VOLTAGE FROM OBTAI -36V;
103 10 125 VOF , . . |=REBLACE A AND
{~35, 5 TO =16.5V), , REPLACE A3, TEST EMALL REPEAT FIRST
: L . ERROR TEST (NO CHANGE
OK_ DIDE ACTION BE- v -36V) ‘
| REMOVE Al AND ~ TWEEN XAL (1) AND ™= h :
: ' TEST DIODE ACTION XAL(8) BOK AND 150K) QK RECHECK ORIGINAL y
‘ OF Ql, AIQ3, AlQ4; . . SYMPTOM . :
REPLACE DAD PART; : REMOVE Al AND
. TESTDIODE ACTHON | REPLACE Al _ oy’ TESTRI THRU s
BAD BETWEEN AL(7), -AL(8) = AND REPEAT s fue RS AND RI1L, RECHECK -
{2, 5K AND 10K UHMS) FIRST TEST INSTALL Al AND L ORIGINAL
:g ABE:'S'-’EEN’ Al(2) MEASURE OKMS ! REPEATSTEP 1, &%m&nfupé%g SYMPTOM
(2. 3K AND I!!K OHMS) ACROSS Cl, €2, , (8.5TO 0, 8y},
o I\A?)‘ C), ¢4, —— o . MEASURE DCV AT EACH N
REPLACE DAD ! P TRANSISTOR ELEMENT
PART . 'gx5 AND COMPARE WITH THE
, = VOLTAGES SHOWN ON '
THE SCHEMATIC DIAGRAM
f
! MEASURE DCV AT
: g CRI, CR2 JUNCTION = !
1 ' REPLACE A2 AND {-58 TO -60V) ; REPEAT STEP !
LW MEASURE DCV AT ) g AND RECHECK
™ €3 MINUS TERM, . : i i | ORIGINAL
i (-35.5 10 -36,BY;. TEST DIODE AC.’TI?N ' SYMPTOM
! , . . ‘ £ OF CRLANDCR: | .
Con ‘ ‘ %K. MEASURE AlR$ REPLACE BAD PART
' !  REMOVE A2 AND . ) TEST DIODE ACTION S AND REPEAT MEAS- ¥ .
- . MEASURE DOV AT / L. BETWEEN XAl : UREMENT AT "2",! TEST CL AND WIRING
C4 MINUS TERM, = REPLACECRS OK~ AND XAL(B) - \ : | CONTINUITY. .REPARR ' : '
{-13.5 70 -14.7V) i " {L.3K AND 2.2K) ‘ S - . ' AND REPEAT STEP 1
: ' TEST CRS AND C4,

BRI REPEAT STEB 1 T0 I And ot PED i CHECK WIRING
: . : TO CI\L AND CR2 -l ‘ : K
| : ) GO TO A2 TROUBLE : {100V 10TAL RMS) . SETLINE VOLTAGE  J== CONTINUITY
' » o~ SHOOTING TREE NO, 6 , co SELECTOR 7O 230, O T
. IN FIGURE 5-8, oo ) } MEASURE OHMS FROM
Vo ' i T1(1) TO TL(2) ;
\ : : oy o » : | '[‘ (73 OHMS) AND ot
y ‘ P : MEASURE ACV' Ti(4) TO T1(5)
S b BETWEEN | (85 OHMS)
| | BAD  TULAND2} | mel  MEASURE OMMS
\ | . : AND Ti(4 AND B), FROM TI?} TO :
i ; P . } 7 {115 YAT) ; T1{8) (88 OHMS) I;EPLACE Tl
, Y , ‘ : b AND REPEAT
| R ' ; ; : BAD grep)
\\
v " ! ' : . , ' CHECK F1, 51,
v . ; . | B.va' §2 AND WIRING

| Table 5-5. Troubleshooting Tree No, 2

\ : R I B . f ) (P/O A1 Power Supply Ass'y)
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' HIG-}.{. REPLACB(?R?

Section V

TL(5) {115 VAC),

'

L TESTFI, 81, 52

[

J Model 4204A
: . Table 5-6 | , '
i r . A i J
. !' i
| | ’ | /
‘ i x |
|
] |
" !
J N
OK RECHECK i
= ORIGINAL - ,
SYMPTOM L
REPLACE A3 AND P
OK_ REPEAT TEST : i
(N0 CHAWGE IN ] i
; +20 ¥ . ‘ i i
' GO TO A3 TROUBLE- ‘1
pag SHOOTING TREE NO, 4 x
‘ _ “A% IN FIGURE §-8 il
" REMOVE A3 AND CONNECT | : ok RECHECK l
Al TO A BOARD EXTSNDER. ORIGINAL i
MEASURE DCV ATCT + : . EYMPTOM |
. TERMINAL WHILE ADJUST- = . .
ING LINE VOLTAGE FROM . : | .
105 TO 125 VOLTS : REPLACE A3, MEASURE ¥ ‘
{+36 TO +40 YOLTS) ) DIODE ACTION BETWEEN it 0K RECHECK
: XA1{8) AND XA1{t0) ‘ ORIGINAL
OK_ (40K AND 100K); AND EMALL ' \ SYMPTOM _
REMOVE Al AND TEST BETWEEN XA1(8) AND ERROR REMOVE Al AdD TEST -
DIDE ACTRON OF Q2, XAL{12) (40K AND 100K +); : i R THROUGH R12, : ;
ALQS, AND AIQS, ~ IF NECESSARY, CLEAR REPLACE Al AND = MEASURE RB, RO, OX_ REFLACE Al AND . :
2591.‘\03 ng:nmfér 5 ' SHORTON ASOR CHASSIS 1 MFASURE DOV AT . . MBA;URE DCY ATCT+ , P 1
e AND TEST DIODE ACTION =t =" C7 + TERMINAL " TERMINAL MEASURE DCV AT EACH i
. BAD GETWEEN Al(8) AND {+36 1O +40¥) 1 {+38 7O +40V) TRANSISTOR ELEMENT f |
BAD - AL(10} (5K AND 40K), AND b , i AND COMPARE WITH
N BETWEEN AL(8), AL{12) i .BAD VOLTAGES SHOWN ON l
, {$0K AND 100K) : , SCHEMATIC DIAGRAM ,
At
L CHECK RESISTANCE . \ . \l
b b ACROSS C§, C8, - : ‘
O BAD C7, C8, REPLACE MEASURE DCY AT OK REPEAT FIRST TEST
BAD PART pAD CR, CRA JUNCTION "= } AND RECHECK ORIG- \
E (+67 TO +80V}! ‘ TEST DODE ACTION INAL SYMPTOM, ]
A : OF CR3 AND CR4 i ,
Sl OK_, (1K AND INFINITE OHMS) '
Y ™ REPLACE BAD PART AND l
At _ REPEAT DCV MEASUREMENT |
A REPLACE A2 AND AT CR3, CR#$ JUNCTION TEST €5 AND WIRING ‘.
R LOW  JZASUREDCYV AT pAD CONTINUITY, REPAIR
7 + TERMINAL t AND REPEAT FIRST TEST,
y (3870140 V) !
: K MEASURE ACY APPLIED
: ﬁiﬁ:ﬁ;ﬁé ‘?hﬂ : MEASURE AIR10 pAn TO CRI AND CR2 -
o {100V RMS oK
CB.+ TERMINAL ] TEST DODE ACTION ) SETLD'E VOLTAGE ORIy B T1
{+12,2 70 13, &V} : : | BETVEEN XA1{15) SELEC sOR TO 230,
, + ] 00TOA2TROUBLE- OF . AND XAL(S) Sk i
: OKf= SHOOT,AQ TREE NO,§ (1. 6X AND 4X) | ) )
" Widime v n. ' A0 oM Tl 0 T
o . pay TESTC8, CRY ;’ﬁﬁk’:g gf;ﬁﬁnga%'; TI(10) TO T1(12) (98 OHMS) REPLACE T1 AND
y o= D BETWEER 1) AND ™ BAD REPEAT FRST TEST
) .

. ’ ; BAD AND WIRING

' ‘ Table 5-6. Troubleshaoting Tree No, 3
_ o ‘ (P/O Al Power Supply Ass'y)
b~12




Model 4204A - ‘ | : .

, ' : X TEST METER;
: REPLACE A3

‘ ' , : ok REMOVE AJ AND MEASURE
| ' : QHMS BETWEEN AS (3)
_ . | AND A34); 40X AND eo UHMS)

MEASURE OHMS ACROSS TEST C11, CI2
= METER TERMINALS; BAD AND C13,
L (240 ORMS), -
1 ' . ph= TEST METER
, REMOVE TOP COVER AND 0K TESTCL1, CI2 AND
: 'MEASURE DCV FROM EACH €13 FOR OPENS OR
METER TERMINAL TO SHORTS
; CHASSIS; (-TERM, -0, 60y =
] +TERM, -0, 87V, DIFFERENCE k REMOVE A3 AND CHECK
VOLTS FOR FULL SCALE = DEODE ACTION OF
t DEFLECTDN; 0, 12V), CR4 AND CRS,
‘ ' REFLACE ALL PARTS
- }! THAT SHOW BHORT OR
‘ ‘“5. BAD a3 DIODE ACTION
i
Lo | ‘ CONNECT A3 TO BOARD ,
) ) . EXTENDER AND OBSERVE :
i il ' BAD WAVETORM AT Q8 -

. o BREMOVE A} AND CHECK
. ™ DKDE ACTONOF Qb
H ; AND QG- C

' COLLEC roa; {1. oY P-P),

MEASURE SIGNAL
A5 AT QB BASE;
0.7V P-5),

N o ‘ ' MEASURE BIGNAL AT
, ‘ BAD, C9 MINUS TERMINAL;
0.1V P-P),

ox TEST C10, Ci} AND
SHORTS :

REPLACE PART
BA_D BHOWING NO
DDDE ACTION

OK_ TEST C@
AND RL7

MEASURE OHMS FROM

C8 MINUS TERMINAL
BAD TO CHASSIS;
(1. 6K TO 1, K OHMS)

= C12 FOR OPENS OR == \

‘ Section V
| . Table 5-7_

r

 ! Q5 LOW
‘ REPLACE A) AND
MEASURE P-P

! " OK_ AMPLITUDE OF SIGNAL
AT Q6 BASE (30MY P-F)

REFLACE Q5

] iQ5 GARN 0,43)
Ué, ulesasuas OHMS OF Q8 GAIN 63) ‘
R18 THROUGH R23 EQs
' Q¢ Low REFLACEQ
REPLACE RESSTOR |
pAD SHOWING INCORRECT
VALUE ‘
\’ :
REPLACE CAPACITOR
BAD SHOWING OPEN OR
SHORT |
1
{
i v
i
1
i '
%% cHECK RIS, b
!
S
TEST C7, CB, R16
pAD AND WIRING TO XA3(1}
FOR OPENS OR SHORTS

Table 6-7, Troubleshooting Tree No, 4
(P/O A3 Meter Amplifier Ass'y)
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Section V
' Table 5-8
’ ok MEASURE CONTIN-
o ooy
T0 TEST THE DDDE ACTION OF A EACH SETTING
. DIDDE OR TRANSISTOR, USE AN MEASURE QHMS
OHMMETER HAVING L TO 5V OPEN ACROSS OUTPUT
, CIRCUIT AND LEBS THAN 10 MA = TERMINALS ON
EHORT CIRCUIT, USE THE X1000 =40 DBM RANGE
i : ’ : 0y o) A tiTn}:-‘:‘l:;.liu:n'az BAD.
. MEASURE ONMS oo X
2? gﬁ!‘:‘ SIs‘?e"s’ﬁ!’“i&f f:‘l:l}n gfs&: ‘ K ACROSS QUTPUT BAD PART AND RECHECK
COLLECTOR J T R p TERMINALS ON e ORIGENAL SYMPTOM
TOR JUNCTIONS, EMITTER- PR
COLLECTOR RESISTANCE MUST BE -l Bms
HIGH AND WITHOUT DIODE ACTION, } MEASURE ONMS (600 Q1MS) TEST MBS RS
. »
ok ACROSS OUTPUT AND RS. REPLACE
p== TERAJINALS ON  smae pAD BAD PART AND RE-
, : 0 DBM RANGE CHECK ORIGINAL
: SET AMPLITUDE CONTROL (600 OHMS) BYMPTOM
; MAX. CCW; SET ATTEN- TEST ART, RS
T i 1 Bt S
MEASUR ACROSS = .
OUTPUT TERMINALS BAD CHECK ORIGINAL
{800 OHMS + 1%) - BYMPTOM
' _ TEST A4R10, R1I,
oK 253313\:(5 BIGNAL | : SANE Rﬁ R%Lé\CE
pu— AT — — P, TA E-
{28V p-p} PAD CHECK ORIGINAL MEASURE GAIN OF
| SYMPTOM &, a1 0,07 REPLACE TRANSISTOR
BET ATTENUATOR TO 30V ‘ ND Q4 MUST  mamm RE
F AND WHILE TURNING THE A e ety " WITH LOWEST GAI
i AMPLITUDE CONTROL END MATCHED TO LIMIT ‘
ok TESTLI, Cé, Rl bems TO END, MEASURE OHMS DISTORTION TO
™= FOR QPEN OR EHORT = BAD ACROSS QUTPUT TERMIN- - SPECIFIED LEVEL
TO GROUND ALS (600 TO 14K OHMS) K : MEASURE DCV AT
' AND ACROSS R2A e L1 INPUT -
« (070 12000HMS) (+1 TO +2v} MEASURE GAIN
‘. 0K 7 Lo REPLACE
REPLACE BAD PART
oo AND RECHECK ORIG AND RECHECK ORIG-
INAL BYMPTOM ok MEASURE DCY AT INAL BYMPTOM
pme CRZ2, CR3 JUNC TION = BAD MEASURE DCV AT
, {+1 TO +2V) ™ Q1 BASE-EMITTER
| (0, 83V) _‘

' : A TESTCI, C2, R2
OBSERYE SIGNAL ! AND R3, REPLACE
ATLLINPUT e BAD ; TEST R4, RS, R27, ' pas BAD PART AND RE-
{(28Y p-p) = TEST C1 TEST RS, R7, R8, RY, " THEN MEASURE DCV CHECK ORIGINAL

OK THEN MEASURE DCY AT Q1 COLLECTOR SYMPTOM
[~ ACROSSCR2, CRY ™ ‘ BAD, (*11V), SELECT ™
{0. 6 TO 0,7V EACH) " : gati_gg O’l-l‘ %7‘33
1 (ATLL TEST Q2
: , i:émsgzs by '
REMOVE A3 AND REPLACE DIODE WITH = ACROSS CRI
OBSERVESIGNAL oK TEST DIODE ACTION_ . WRONG VOLTAGE DROP OK 45, 3v)

BAD (13, 5v p.P)

mm AT CL » ’I.'ERMINAL g — OFQl, q2, Q3

]

TEST R3, R10 AND

o0 OF R28 TO SETOUT-

PUT TO SPECIFIED
HIGH LEVEL

) Q4
AND CR1 (SEE NOTE)

AD AND RECHECK ORIG~
+ INAL BYMPTOM :

REPLACE ANY DDDE QR
TRANSISTOR THAT SHOWS
|_ MO DIDDE ACTION, IN
BAD CASE OF SHORTS, LOGK

FOR DAMAGED RESISTORS,
RECHECK ORIGINAYL SYMPTOM

Ri6, BEELECT VALUE

TEST C3, CRI,

IF BAD, REPLACE
BAD AND CHECK ORIG-

INAL SYMPTOM

5-14
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Table 5-8, Troubleshooting Tree No, 5
(P/O A3 Cutput Amplifier Ass'y)



’ ) J ' : : ‘ ‘ ! ‘ : Sectibﬁlég‘.f"-“
Modal 4204 o | | " Table 6-8

i

' ’ _ MEASURE OHMS BETWEEN ' .
' XA2(7) AND WHT-BRN : : ,
_ , : OK LEADONAS FOREACH - | -
L = _ SETTING OF THE FREQ-

, MEASURE OHM3 BETWEEN UENCY BWITCHES WITH : :
' QX XA3(6) AND XA2(7) FOR A2 REMOVED : -
_ o : EACH SETTING QF THE
\ ’ FREQUENCY SWITCHES ' : '
: WITH A2 REMOVED ' : ; ‘
" !
1
I it
LOCASTOERB‘E‘KTJRT ,
. ONA :
: MEASURE OHMS BETWEEN Lo ON AL OK_ TEST CRS THROUGH ; N
[ _ ,‘ QK_ XA2(6) AND XA2(6) FOR CRIL :
o _ : EACH BETTING OF THE LOCATE SHORT ; i . :
FREQUENCY RANGE SWITCH ™ 3™ ON Af OR A7 MEASURE DIODE
WITH A2 REMOYED - MEASURE DCY BETWEEN i ACTIONOF CR8 ,
‘ (5800 OHMSE) : : . K Q8 EMITTER AND CCL- ' THROUGH CRIL.
: ‘ o Qe LECTOR WITH C7 CON~ MEASURE RIPPLE AT
‘ ‘ : = LOW ON ONE NECTED /ND DISCON- Q8 COLLECTOR AND
: : ‘i _ ‘ ‘ R 1 ‘ RANGEONLY - . NECTED (1.05 AND 1,0V) S EMITTER AT 10HZ,
TEST R108, ! : i 1KHZ, 10KHZ AND
R109, R110 OBSERVE WAVEFORM __{ - } 100k HZ TEST CAPACITORS
s ‘ ‘ RECONNECT C7 AND . AT Q8 BASE | (C8 THROUGH C13)
) : AR ‘ ok REPEAT TEST ‘ ! THAT ARE CONNECTED
v » ' : s OUTPUT LEVEL s L . MEASURE DCY TEST Cl4 BAD 0N FREQUENCY RANGE
RN : DECREASES BY : | ACROSS CRS AT g . THATSHOWS RIPPLE,
T g ' 2,2V P.p) P BAD  1KHz AND 1MHz |
Coad : . " ok REPLACE A2 AND {4 voc) |
P : ' . _ , OBSERVE WAVEFORM et ‘ REPLACE Q5 AND
: l ;oo ! : ‘ . AT QS EMITTER RECHECK ORIGINAL
ok : _ ) - . oK SYMPTOM
O - ' o TesT s \;
ot ) b H !
(o - _ REMOVE A2 AND _ OBSERVE WAVEFORM e 1esTCRE
sy i : ! e MEASURE DODE S — - Blm AT C!!ll, Qb JUNCTION !
. o BAD ACTIONOF CRi, ‘ : !
o ' ! CRS, Q5 AND Q6 : L OBSERVE WAVEFORM ‘
L U CONNECT A2 TO AN ETCHED s \ , AT C7,' CR4, JUNCTOR |
) : ECT - ' ‘ AND Ril
Voo IEonE L S, o SRR i
4 : ' w— MP ;
\\», s : 000, 0 CONNECT EXTERNALLY- , ORIGINAL SYMPTOM '
. : oxmm. ;v P;l; gtr%% ™ ;o : !
_ XA2(7) OBSERVE W, ' : BAD . pAD REPLACE TRANSISTOR
o ( AT A202) A2V P-P). ap MEASURE GAIN = T WITH GAIN TOO LOW ?
I — .
o . ‘ : TEST /9, R10 AND (xo 9:, BQUAL)
i : < ‘ 0K MEASURE DCY AT
Voo : : ‘ Ok MEASURE DCV AT R, RI0 JUNCTIN
[ C ' . ' CR2, CRI JUNCTION, »sf  {-0,5 TO -1V} OK[pws MEASURE GAIN | —
' ‘ ‘ (-0.5 TO -1y) _ OF Q2 (xns) ‘
‘ : , A TEST R2 AND RS, INSTALL : |
‘ OK A2 ON AN ETCHED CIRCUIT J
At == EXTENDER AND MEASURE DCY MEASURE DCY " OKimas MEASURE GAIN _]
‘ A(\&lzosos gn‘? Al;!; cgam (ACROSS CR1 - OF Q1 00, 04)
‘ » 0. 34V, CRY, 0,7 REPLACE DIODE TEST R1, R7 AND 18,5Y), TEST C3
. . DDDE ACTONOF Gl HAVING WRONG . MEASURE DCY AT BAD, AND CR1
o Q2, Q3. Q4, Q5, QF, . pAn" VOLTAGE DROR. BAD Qi con.acmn
S ' BAD AND CRI, CR3, CRS, LOOK FOR ORIG- (-5, 7V)
. CRA AND'CRS : INAL 5YMPTOM MEASURE DCV
_ REPLACE ALL TRANSISTORS AND , ke AT QL EMITTER
DIODES THAT SHOW AN OPEN, AD (0, 25vV), _ TEST C5,
: ) , SHORT, OR NO DIODE ACTION, . . BAD R AND RS
, | IF A PART WAS SHORTED, ALS0 :
o BAD INSPECT ASSOCIATED RESISTORS

B _ FOR POSSIBLE BURNOUT, * .
| ‘ | AFTER REPAIR, INSTALL A2 AND !
G o LOOK FOR ORIGINAL SYMPTOM S : \

3 Table 5-9, Troubleshooting Tree No, 6 -
; (A2 Oscillator Ass'y)
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T ]

INCORRECT

FREQUENCY
ONCERTAIN
DIGITS QNLY

t ]
100, 0 KHz

RANGEONLY .
- GO TO 100, 0 KHz RANGE
. [ ADJUSTMENT PROCEDURE

PERFORM FREQUENCY {PARA. 5-15, ¢ & d). .

' RANGE AND ACCURACY
8 , TEST INCALIBRATION ™1 ‘
" PROCEDURE PARA. 6-58, | 10,00 KNz

PANGE ONLY

GO TO 10, 00 K3¥» RANGE
pr—— A DJUSTMENT PROCEDURE
(PARA. 5:16, e & 1),

1,000 KHz

RANGE ONLY

: GO TO 1, 000 XHz RANGE
e e— A D] USTMENT PROCEDURE
(PARA, 5-16, g & h),

010,0 Hz
RANGE ONLY

GO TO 010, 0 Kz RANGE
ADJUSTMENT PROCEDURE
(PARA. 5-16, L & )).

1 . =
—— — — — m— a—-glf
L ——————————— e — -
£ t . .
-

ok MEASURE OUTPUT |
FREQUENCY OF THE
FOLLOWING SETTINGS |
MEASURE OUTPUT 89,11 Kz
FREQUENCY OF THE = 9,22 *
FOLLOWING SETTINGS W B
. ”"‘ L3
11,00 X 90,65
22,00 " o0, 86 "
00 " M7 "
44,00 " 99,68 *
55.00 " T
u.m L1}
17.M "
83,00 " 9
9,00 »
T
INCORRECT FRE
BAD BET THE SECOND
DIGIT TO Y0
1 BAD

|
1 Model 4204A . Section V
i ' ' . Table 5-10
| .
; _
1
1 —
! 1
y /
!
|
i .
i t
| ‘
i ]
RECHECK ORIGIVAL !
SYMPTOM

MEASURE THE TWO

RESISTORS FOR THE
. DEFECTIVE DIGIT
WHILE MEASURING
INCORRECT FREQUENCY
SET THE LAST DIGIT
700,
: MEASURE THE TWO :

PAD RESISTORS FOR THE t
DEFECTIVE DIGIT

' MEASURE THE TWO

RESISTORS FOR THE
DEFECTIVE DIGIT

MEASURE THE TWO i —
RESISTORS FOR THE -
DEFECTIVE DIGIT

| ‘-

1

i

+

i —_
|

! , .

; .

!

| : ' _
|

]
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Hewlett-Packard Model 4204A

PERFORMANCE CHICK TIST CARD

Test Performed by

Osclllator | , Date
Serial ‘NO.. . i
Paragraph & ' k J '
Step No, FUNCTION TESTED _ - CHECK
i | OUTPUT LEVEL FLATNESS
5- | - 010,0 Hz 1 a4 10.0 Vems
909, 9 Hz : 0,4 10,0 Vrms
1,000 kHz . 0.4 10,0 Vrms
9. 089 kHz 9,4 10,0 Vrms
10, 00 kHz b 9.4 10,0 Vrms
99, 09 kHz D, 4 10,0 Vrms
100,00 kHz 0.4 10,0 Vrms
999, 0 kHz 1 e — 10, 0 Vrms
Maximum Qutput Level ‘
'5-10, (e) - 10,0 10,8 Vrms
Qutput Meter Accuracy
5-12, (b) 010, 0 Hz 9.6 . 10,0 Vrms
5-12, (d) 1, 000 kHz 8,6 10,0 Vrms
5-12, (1) 100, 0 kHz 8.6 10,0 Vrms
5-12, (h) 600, 0 kHz 9,6 . 10,0 Vrms
5-12, {j) 809, 9 kHz . 9.8 10,0 Vrms
6-12, () 1,000 kHz 19,4 20, 6 Vrms
Attenuator Accuracy |
5-12, (s) +20 dBm +19,6 +20, 5 dBm
+10 dBm 48,5 +10,6 dBm
0 dBm -0.5 0,5 dBm

-10 dBm 0.5 ~-10,6 dBm
-20 dBm ~19,6 -20, 5 dBm
-30 dBm -29,5 -30,5 dBm
-40 dBm -39, 5 ~40, 5 dBm
=50 dBm -49,5 ~60, 5 dBm
-60dBm | -58.5 -60, 5 dBm
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125/250v

- 999900 L

i 4 FUNCTION TESTED | CHECK
. ] ) . . '
513 000k ’ 1, 0% max,
- 030,0 Hz 0. 3% max,
, 99,80 kHz . 0. 2% max,
| 800 0 kHz . 1, 0% max, '
Frequency Alc'curacy . ]
§-16 100.0kHz 89,8 .. _ 100, 2 kHz
090,0kHz . 9988 __ — 1002 kHz
10, 00 kHz . 9,680 . . i0,0RkHz
99,90 kHz 89,80 i 100,2 kHz
1L100kHz . 1,008 -'%,102 kHz
2,200 kHz - 2,196 L _ 2,204 kkz,
3, 300 kHz, 3.2v3 ., 3,307 kHz
4,409 kHz 4,301 . 4,409 kHz
5.600 kHz 5,480 6,611 kiz
8, 600 xHz 6,567 6. 613 kHz
J 7,700 kHz 7,685 7,715 kHz
'8, 300 kHz 8, 782 8. 818 kHz
8. 800 kHiz , 680 . 8.019kHz
880,0 Hz 688,0 . B9 0Hz . °
019.9 Hz | 50000 50305 psec
018, 8 Hz 52610 . 53475 psec |
C17,7 Hs 56180 . 56818 pgec:
016, 6 Hz 59861 60606 fsec
7 016,6 Hz 64103 04835 psec
014, 4 Hz 66966 . 69950 sec
o 013, 3 Hz 74627 8757 pmec
S 012,2 Hz 81301 82644 psec
011,1 Hz 89286 90929 ysec
| 010, 0 Hz 99010 101918 jscc
. f‘requency Stability
- 5-17 105/210v 999900 1000100 Hz
1000100 Hz




Model 4204A

6-1. INTRODUCTION

6-2, This section contalis Information for ordering:
~ replacement parts, Table 8-2 lists parts in alpha-
- numerical crder of their reference designators and
indicates the description (see Table 6-1 for abbrevi-
ations used) and -hp- Part Number of each part ,
together with any applicable notes.

~ SECTION VI
REPLACEABLE PARTS

it

'
¥

! Section VI

Paragraphs 6-1 to 6-7

| . b
6-5, ORDERING INFORMATION

6+6, To obtain replncement parts, nddress order or

inquiry to your local Hewleh- Pncknrd Fleld Office

(see lists at rear of this manual for nddresses)
» Identify parts by thelr Hewlett-Packord part numbers,

A 6-7, To obtain a part that is not listed, Include:
' 6-3. Miscellaneous parts associated with each as- , -
a strument model numbe
sembly are listed at the end of eachassembly Listing, » Instrument model number,
. Others are listed at the end of Table 6-2, . b, Instrument serial number,
6-4, Exploded viewsol 'iimjor parts of the instrument !
. fo e part,
_are glven In Figuve 6-1 through 6-5 to aid in identify- ¢ Descri.pt n of the part,
ing mechanical parts, The paris in these figures are
d, Fu 0 of the
keyed to the mechanical parts inuex which are also netion and | F;““‘Jn the part,
included in lte:u:h figure, . | \
1t H
xl‘ ‘
RENE R REFERENCE DESIONATORS ,
A » wssembly ! A . .acelectronicpart | P = plug v - ymmm, tube, neon
B = molor ' t r = fuse Q = tranalstor , bulb, photocel?, e,
BT = baltery . FL Fe Ilter R » realator YR . nuunmmnr
TR . :l*-uor ! ) J * Jack RT » thermiator w » cable - )
cp . . ) . ’ ¥ * relay 5 * awiich b 4 » pocket !
| CR » dlout _' o L = |Inductor T = {ranafarmer Y ©os cryata}
DL = delay lUne ! M = mater ™ »  lerminal hoard
D8 - devm sigaling {lamp) MP »  mechanical part 14 = teat point !
1 . ADBREVIATIONS ,
A = amperes N = hanries P . tve-positives nMs * poals
AEC = mmmnlle lnquuncy control HEX *  hexagonal NEN :"::::: poxitive Rwy ’ ,...rT."-"n:ﬁi'.:."
.‘AMPL = kmp'if ng - :u.(a,ry NRFR -I;II wmmlnmndedfor valtage
" B.F,0, » baal. rcqum:) cactlator " hourls #1d replacement E-B = alowh
" BECU = beryldum coppar. Ir * Intermedinte freg NER . ml'wmmv 5CR . :e';u!"
BH = Einder head MeG = impregnated Fepincenble EE » selenlum
BP = badpass , INCD * incandescent SECT » section(n)
BRE = bras INCL: » bseludels) OBD . ordubyduerlptlnn SEMICON » aemiconductor
BWQ  » backward wave oscillator " NS = Insulationied) oH » ovalh &1 » nilicon
cow : rer-clocku) INT » [nterna) ox . oxide EIL . l;hll‘
: = ountersclockwise 5L Id
CER = ceramle X * Mo~ 1000 5°G . :prt.nc
CMO = cabinet mount only LK = feft hand 4 » peak c EPL » apetial
COEF = coull lent ©r LN = linear taper PC = printed cireu,t 8ST = atainlenn atee)
COM - comren I LX WASH » lock washer PF v pleofarads » 10 8R » split ring
COMP « componliion ) LOG = logarithmic laper - : farads : STL. = atee)
COMPL = complete LPF * Jow Dl.ll!lllﬂ‘ PH BRZ » phoaphor Lronze TA ’ . tastal
CONN = connector M . il e 10-3 PHL = Fhillips ; T . "”‘:‘;”;'
cp s endVumplale - ; MEG » megs 08 L = peak Inverse vellage 76L . lml."’
SRT o chtoderay e MET FLY v meta) fiim PNP > ponitive-negative- THD  « thread
CW = clockuise o METOX = metaliic ox le »/0 posttive m . Hiantum
" DEPC » darutm arbon MFR = manulacturr POLY = p‘{' TOL *» tolerance
DR = dilve MINAT  » ministure PORE ;r':"'l{:;"'. TRIM = trimmer
ELECT » electroptic Mro ) omentary POS = posltionis) | TWT v teaveling wave hube
ENCAP = . : : MY . Tmylar EST . l;""‘.;’“("‘,"’:‘;:'k" v * micros 10-8
N PT = _palnt Lo ; VAR * yarlable
: ;H : {m‘ﬁ:“ :/c : :;:;S?y c,luud PWV = peak working voltage yDcw = de \rnrk!nq yolts
FILKR = fillister head NE * neon : : w/ » with
XD s fixed ‘ NI PL = nickel plate RECT - = reciilter w s wits
. b N/ * normally open RF = radlo [requency Wiy = working Inverse:
CE = germanivm NPO »* pegative posltive pero RH » yound head or - voltage
GL : » glass {zero tamperature right hand ww » wirewound
GRD = '(roundtcd) coellicient) RMO = rack mount oul_y w/0 = without
i t -y .
; . Table 8-1, List of Reference Designators and 'Abbreviations '
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Section VI

» - 1 | Table 6-2
Table 6-2, Reference Deslgnation Index
Reference
Deslgnation HP Part No. i Deserlption Note
! ‘
Al 04204-7026 POWER SUPPLY ASS'Y
_ : : .
Al 0180-0870 CIFXD ALUM ELEC 200F -10 +75% 100VDCW
'A1C2 0180-0825 C!FXD ALUM ELEC 104F -10 +75% G0VDCW
AlCS 0180-0969 C:FXD ALUM ELEC 60uF -10 +76% 50YDCW
AlC4 ' 0180-0047 CiFXD ALUM ELEC 200pF -10 +76% 15YNowW !
AICS. ~ 0180-0970 CtFXD ALUM ELEC 200F -10 +76% 100VDCW
" AICB " 0180-0882 C:FXD ALUM ELEC 1, 0pF -10 +75% 160VDCW
AlCT 0180-0668 C:FXD ALUM ELEC BOuF ~10 +75% 50VDCW
Alcs 0180-0847 C:FXD ALUM ELEC 200pF -10 +76% 15VDCW
i o .
. AICRI1 , 1501-0230 SEMICON DEVICE:DIODE SILICON 0, 35A 600VDCW
ALCR2 1901-0230 SEMICON DEVICE:DIODE SILICON 0, 35A 600VDCW
ALCR3 1901-~0230 SEMICON DEVICE:DIODE SILICON 0, 35A 600VDCW
AICR4 1801-0230 SEMICON DEVICE DIODE SILICON 0, 35A 800VDCW
AICRS 1802-3149 ‘SEMICON DEVICE:DIODE SILICON BREAKDOWN &, 1V 5%
AICR6 1002-3198 SEMICON DEVICE:DIODE SILICON BREAKDOWN 13, 3V 22%
AICRT 1902-3191 SEMICON DEVICE:DIODE SILICON BREAKDOWN13, 0V +2%
AlQL NOT ASSIGNED
LAIQ2 NOT ASSIGNED
Al1Q3 1853-0037 TRANSISTOR, SI NPN
A1Q4 © 1853-0037 TRANSISTOR, SI NPN
A1Qb 1854-0022 TRANSISTOR SIMILAR TO 2N2102
A1Q8 1854-0022 TRANSISTOR SIMILAR TO 2N2102
: :
AlRL 0683-6626 R:FXD COMP 68000 +10% 1/4W
AlR2 ., 0663-3325 R:FXD COMP 33008 +5% 1/4W
A1R3 2100-3207 R:VAR CERMET 500072 1/2wW
AlR4 - 06683-8226 'RtFXD COMP 82000 +10% 1/4W
AIR6 0683-3325 R:FXD COMP 33000 6% 1/4W
AlR6 0680-1521 R:FXD COMP 16002 +10% 1W
A1RY 0683-1035 R:FXD COMP 10k £10% 1/4W
AIRS 08F.~3166 R:FXD COMP 14.7k$? 1% 1/8W
ALRS | Q26u8-3540 R:FXD COMP 15,4k 256% 1/8W
AIR10 ' 0690-1621 RtFXD COMP 15008 +10% 1w ,
AlRL1 - 0683-2215 R:FXD COMP 2200 +10% 1/4W
A1R12 " 0683-2215 R:FXD COMP 2200 +10% 1/4W

See list of abbreviations In introduction to this sectlon




Jection VI . Model 4204A
Table 6-2 N !
' ,',  Table -2, Reference Designation Index {Cont'd)
. Reference HP PartNo, | ;' Description Note
" Deslgnation . - AN
A2 04204-7022 OSCILLATOR AMPLIFIER ASSEMBLY
L B ' .
A2C1 ¢ | . 0140-0202 C:FXD MICA 15pF £6% 500VDCW
A2C2 !l " 0140-0036 CiVAR CER 5, 6-18pF
A2c3 %[ .0180-0868 CtFXD ALUM ELEC 204F 25VDCW
A2c4 0160-2150 CIFXD MICA 33pF 6%
A2CH - 0180~0958 C:FXD ALUM ELEC 470uF -10 +76% 6VDCW
A2C6 1 0160-2238 ! C:FXD CER 1,6pF 0, 25pF 300VDCW
A2CT 0180-0936 C:FXD ALUM ELEC 2204F -10 +76'% 6VDCW
A2C8 . 0180-0068 ° . CtFXD ALUM ELEC 470uF -10 +75% 6VDCW
A2CH ' 0180-0958 .~ CiFXD ALUM ELEC 470pF -10 +76% 6VDCW
A2C10 0180-0773 C:FXD ALUM ELEC 47uF -10 +756% L6VDCW
A2c11 0180-0773 ' C:FXD ALUM ELEC 474F -10 +76% 16VDCW
A2C12 0160-1548 CiFXD MYLAR 0, 22pF :10% 200vDCW . .
A2013 0160-1648 CiFXD MYLAR 0, 22)F +10% 200VDCW ,
A2014 0180-2500 C:FXD ALUM ELEC 16004F -10 +76% 6, 3VYDCW
A2C15 } 0160-1548 ' C:FXD MYLAR 0, 22pF :10% 200VDCW ‘
L A2c1s 0160-1648 .C:FXD MYLAR 0, 22,F 10% 200VDCW
\' v . ; | i
i) ! ! : .
A2CR1 ' 1802-0766 SEMICON DEVICE:DIODE, BREAKDOWN 18,2V 5%
A2CR2 | 1901-0026 SEMICON DEVICE!DIODE GERMANIUM -
A2CR3 18010025 SEMICON DEVICE:DIODE 100V 100mA
A2CR4 + 1610-0016 SEMICON DEVICE:DIODE BREAKDOWN GERMANIUM
ACRS | 1802-3110 SEMICON DEVICE:DIODE BREAKDOWN 5, 9V +2% 400mW
1 Azcre 1910-0016 SEMICON DEVICE:DIODE BREAKDOWN GERMANIUM
A2CRYT | -1910-0018 SEMICON DEVICE:DIODS BREAKDOWN GERMANIUM
A2CR6 1810-0016 - ' SEMICON DEVICE:DIODE BREAKDOWN GERMANIUM
A2CR$ 1810-0016 SEMICON DEVICE:DIODE BREAKDOWN GERMANIUM
A2CRI10 1810-00186 SEMICON DEVICE:DIODE BREAKDOWN GERMANIUM
o R '
A2CR11 1010-0016 SEMICON DEVICE:DIODE BREAKDOWN GERMANIUM
H bl .
A2Q1 1863-~0010 TRANSISTOR:PNP SI
A2Q2 1853-0010 | TRANSISTOR:PNP 5t :
A2Q3 1853-0036 TRANSISTOR:PNP
A2Q4 1854-0003 TRANSISTCR:NPN SILICON
A2Q5 1863-0036 TRANSISTOR:PNP
A2Q6 1850-0040 TRANSISTOR:PNP GE
R : |
A2R1 0683-8226 R:FXD C FLM B2008 26% 1/4W
A2R2 0683-3925 R:FXD C FLM 39007 +6% 1/4W
A2R3 0757-0330 R:FXD MET FLM 3010R 21% 1/4W
A2R4 0767-0736 R:FXD MET FLM 13008 :1% 1/4W
A2R5 0083-4715 R:FXD C FLM 4700 15% 1/4w
. _

6-4

See list of abbreviations in Introduction to this section
I . :
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Section VI

Mode} 4204A . .
! _ Table 6-2
0 Table 6-2, Reference Designation Index (Cont'd)
Reference : .
Deslgnation' | : HP Part No, Description Note
. I ’,_n [
I
* AJRG " 0683-8226 R:FXD COMP 82009 +6% 1/4W
AZRT 0884-3321 R:FXD COMP 330082 +10% 1/4w
" A2R8 0684-3801 R:FXD COMP 390 :10% 1 /
A2RE - 0683-5605 R:FXD COMP 560 +5% i,
. A2R10 0683-5805 R:FXD COMP 560 6% 1,(4w
o o
 A2RIl 0684-4701 R:FXD COMP 470 !
A2R12 0683-4726 R:FXD C FLM 47000 :56% 1/4W
A2RI3 0684-1041 R:FXD COMP 100k un% 1/4W
AJR14 0683-6815 R:FXD COMP 680 +6%/1/4W
CA2RIE - ueas 1205 R:FXD COMP 120 +6% 1'/4w
A2R16 osas 1635 R:FXD COMP 16k ¢5% 1/4w
A2R1T 0683-7525 RIFXD COMP 76000 i5% 1/4W
A2RIB .0883-7525 R:FXD COMP 76001 +6% 1/4W
* A2R10 . 0883-5605 R:FXD COMP 560 5% 1/4W
A2R20 2100-3340 R:VAR CERMET 1000 ‘
© A2R21 thru NOT ASSIGNED
A2R29 \ 1
A2R30 0767-0470 R:FXD F.162 k2 1% 1/8W' ’
[ _ o s
|
1 H
[}
‘|
J
i il
A3 04204-7023 AMPLIFIER ASSEMBLY i
ASCL ' 0150-0075 C:FXD ALUM ELEC 300;&* ~10+76% 3VDCW
A3C2 0180-0044 C:FXD ALUM ELEC 100uF -10+75% 6VDCW
A3C3 0160-2249 C:FXD CER 4, TpF 20, 26pF 500 VDCW
A3C4 0180-0976 C:FXD ALUM ELEC 20uF -10+76% E~VDCW
A3CH 0180-0976 C:FXD ALUM ELEC '204F -10+756% G50VDCW
A3C86 |  0180-0936 C;FXD ALUM ELEC 200uF -10+76% 6VDCW
A3CT 0121-0036 C:VAR CER 5. 5-18pF
*AsCB 0160-2306 C:FXD MICA 27pF +56% 300VDCW
A3CH 0180-0773 C:FXD ALUM ELEC 60pF ~10 +76% 16VDCW
A3C10 0180-07173 C:FXD ALUM ELEC 50uF -10 +76% 16VOCW
Ascll 0180-0845 C:FXD ALUM ELEC 50pF -10 +100% 8VICW
A3C12 018C-0945 C:FXD ALUM ELEC 60uF -10 +100% 6VDCW
A3C13 0180-0945 C:FXD ALUM ELEC 50pF -10 +:00% 6VDCW
*A3C14 0160-1472 C:FXDCER 1, 5pF 20, 25pF 500VDCW
See list of abbravlations in introduction to this section '
' ' 65




" Bectlon VI ' ' Model 4204A

Table 6-2 .
Table 6-2, Reference Designation Index (Cont'd)

Reference HP Part No, Description Note |
Designntlon : |
i
* 3CR1 1802-3336 SEMICON DEVICE:DKODE, BREAKDOWN 47, 6V 5% 400mW
- a3CR2  1801-0026 SEMICON DEVICE:DIODE 100V 100mA
A3CRS 1801-0025 SERICON DEVICE:DXODE 100V 100mA
A3CR4 1801-0040 SEMICON DEVICE:DIODE SILICON
AIJCR5 1001-0040 SEMICON DEV {CE:DIODE SILICON
i A3LL B140-0115 . COIL:22pH £10%
A3L2 9140-0137 COIL:10004H +6%
Asq1 1854-0113 TRANSISTOR:NPN SILICON
A3Q2 1854-0113 TRANSISTOR!NPN SILICON '
A3Q3 1853-0071 TRANSISTOR:PNP SILICON 2N3494
A4 16854-0113 TRANSISTOR:NPN SILICON 25C805-0
A3Q5 1854-0003 TRANSISTOR:NPN SILICON
A3Q6 1853-0036 TRANSISTOR:NPN SILICON
A3R1 0683-2226 R:FXD COMP 22001 +5% 1/4W " ,
A3R2 0686-2035 R:FXD COMP 20k02 26% 1/2W - .
A3R3 0683-1825 . RIFXD COMP 18001 +6% 1/4W ‘
. *A3R4 0886-1635 = | = R:FXD COMP 15k 26%.1/2W
A3R5 0683-3525 R:FXD COMP 38008 +6% 1/4W
A3RS 0683-3905 R:FXD COMP 38R +6% 1/4W
ASR7 0686-1235 R:FXD COMP 12k :5% 1/2W
A3RS" 0683-5605 R:FXD COMP 56R 5% 1/4W
A3RD 0663-5605 R!FXD COMP 560 +5% 1/4W
" *A3R10 0683-8226 R:FXD COMP 82000 +5% 1/4W
A3R11 : 0686-6215 R:FXD COMP 6200 +6% 1/2w
- A3RIZ 0683-0276 R:FXD COMP 2, TR +6% 1/4W
ASR13 0683-0275 R:FXD COMP 2, 75 +6% 1/4W
" A3R14 0683-6236 R:FXD COMP 62k +5% 1/4W
- A3RI16 2100-3350 R:VAR CERMET 3000
A3R16 0698-4428 - R:FXD COMP 1, 60k +1% 1/8W
ASRL7 0683-4325 R:FXD COMP 43000 :5% 1/4W
A3R18 0683-6845 ' R:FXD COMP 680kR +5% 1/4W
A3R10 0683-24158' R:FXD COMP 2400 +5% 1/4W
A3R20 0863-1215 R:FXD COMP 1200 +5% 1/4W
A3R21 0683-9135 R:FXD COMP 91k +5% 1/4W
A3R22 0683-1036 R:FXD COMP 10k +5% 1/4W
A3R23 0G22-1205 R:FXD COMP 120 +5% 1/4W
A3R24  0683-1045 R:FXD COMP 1202 15% 1/4W
*A3R25 0683-2216 - R:FXD COMP 2200 6% 1/4'
AJR26 2100-33490 R:VAR CERMET 1000
* A3R27 06883-9135 R:FXD COMP 91k 6% 1/4W

* AJR28 0683-~6835 R:FXD COMP 88k(; 5‘@ 1/4w

S
)
e

i

See list of abbreviations in intrqductlon to this section
6'6 ] . ] ‘




Model 42044 _ . Section VI
‘ o | Table 6-2
Table 6-2, Reference Designation Index (Cont'd)
Reference :
Designation HP Part No. Desc:"lptlor. Note
Ad © 04204-7028 OUTPUT ATTENUATOR
. | : . I
A4RL 0698-5440 R:FXD C FLM 9, 46k 30, 6% 1/2W
- A4R2 0698-1423 R:FXD C FLM 6380 20, 6% 1/2W
A4R3 0698-1423 R:FXD C FLM 6301 10, 6% 1/2W
 AdR4 0896-1440 R!FXD C FLM 8, 48k{? 30, 5% 1/2W
A4RG 0668-1423 R:FXD C FLM 6380 0, 5% 1/2W
A4R86 0698-1423 . R:FXD C FLM 8390 10, 5% 1/2W
A4R7 0698-1439 RtFXD C FLM 29700 10, 6% 1/2W
A4R8 0698-1422 R:FXD C FLM 7330 10, 6% 1/2W
A4RD 0688-1422 R:FXD C FLM 7331 0,5% 1/2wW
A4R10 0608-1437 R:FXD C FLM B854 20, 6% 1/2W
A4R11 0608-1438 R:FXD C FLM 11560 10, 5% 1/2W
AdRi2 0608-1438 R:FXD C FLM 11651 10,5% 1/2W
A453 3100-1129 SWITCH:ROTARY
AB 04204-7026 FREQUELCY RANGE SWITCH ASSEMBLY
ABC110 0160-1556 C:FXD MICA 400pF £1% 300VDCW
ASC111 0121-0208 C:VAR CER 6-20pF 350VDCW "
ASCIL12 0140-0159 C:FXD MICA 3000pF 12% 300VDCW
ABC113 thru NOT ASSIGNED .
ASC129 ; *
ABCi30 0160-1556 C:FXD MICA 320pF 1% 300VDCW
AB5C131 0121-0208 C:iVAR CER 65-20pF 350VDCW
A5CL132 0160-1560 C:FXD CER 20pF 16% 500VDCW"
. ABC133 0150-005% C:FXD CER 3, 3pF 10, 25pF
AGC134 0140-010G C:FXD MICA 39pF 5%,
-~ ABC135 0140-0200 C:FXD MICA 390pF 5%
ABC138 0140-2675 C:FXD MICA 3900pF 6%
ABR101 thru
A5R103 NOT ASSIGNED -
* ABR104 0683-1056 R:FXD COMP 1MQ 5% 1/4W
ABR105 0683-2005 R:FXD COMP 201 +5% 1/4W
A5R108 NOT ASSIGNED
ABRL07 NOT ASSIGNED
ABR108 0663-3325 R:FXD COMP 320022 5% 1/4W
ABR109 NOT ASSIGNED
ABRI10 0683-1525 . R:FXD COMP 16000 16% 1/4W
ABRLLL NOT ASSIGNED ’
AB6S4 3100-1130 SWITCH:ROTARY

See llst of abbreviations in introductlon to this section
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Section VI Model 4204A
‘Table 6-2 ' '
» - Table 6-2, Reference Designation Index {Cont'd)
[“Reference : : J te
Deaignation HP Part No, Description No
)
S ,
A6 04204-7127 FREQUENCY SELECTOR SWITCH ASSEMBLY
o 1
A6R1 06882441 . INFINITE
A6R2 0698-1390 R:FXD MET FLM 40000 30, 1% 1/4W
A6R3 0698-1389 " RIFXD MET FLM 20000 20, 1% 1/4W
AGR4 0668-1388 ., WFXD MET FLM 13330 10, 1% 1/4W
~ ABR5 0688-1387 © o FXD MET FLM 10008 +0, 1B 1/4wW
ABR3 0698-1386 " RiFXD) MET FLM 769, 802 10, 1% 1/4W
AGRT 0698-1385 ~ i RyFXD MET FLM 666, 6R 20, 1% 1/4W
AGRB 0638-1384 .- R:FXD MET FLM 571, 202 20, 1% 1/4W
ABRO 0608-1383 . R:FXD MET FLM 4989, 7 0, 1% 1/4W
AGR10 0698-1382 R:FXD MET FLM 444, 10 2v, 1% 1/4W
AGRIL 0898-1441 INFINITE |
ABR12 0698-1390 R:FXD MET FLM 4000 10, 1% 1/4W
ABR13 0608-1389 RiFXD MET FLM 20000 10, 1% 1/4W
“ABR14 0698-1388 R:FXD MET FLM 13330 10, 1% 1/4W
ABR15 0698-1387 RIFXD MET FLM 10002 10, 1'P 1/4W
o . 1 , .
"~ ABRI1G 0698-1386 Ri{FXD MET FLM 790, 82 10, 1% 1/4W
ABRI7 0608-1386 ' RtFXD MET FLM 666, 50 20, 1% 1/4W -
A6R18 0698-1384 " R:FXD MET FLM 571, 22 +0, 1% 1/4W
AGR19 0698-1383 . R:FXD MET FLM 460, 70 0, 1% 1/4W !
AGR20 0698-1382 - R:FXD MET FLM 444, 1R 20, 1% 1/4W
A6R21 0688-1441 INFINITE P )
AGBR22 0698-1399 R:FXD MET FLM 40k 20, 1 1/4W
AGR23 0608-1398 R:FXD MET FLM 20kR 10, 1% 1/4W _
ABR24 0698-1307 R:FXD MET FLM 13, 33k 10, 1% 1/4W
- ABR26 0698-1306 RIFXD MET FLM 10kQ 0, 1% 1/4W
" A6R28 0698-1395 RiFXD MET FLM 8000 30, 1% 1/4W
AGR27 0698-1394 R:FXD MET FLM 66671 10, 1% 1,/4W
ABR28 0698-1303 RtFXD MET FLM 57140 10, 1% 1/4W
ABR20 0698-1302 R:FXD MET FLM 60008 30, 1% 1/4W"
AG6R30 0698-13901 R:FXD MET FLM 44440 20, 1% 1/4W
A6R31 0898-1441 INFINITE
ABR32 0698-1309 R:FXD MET FLM 40k 10, 1% 1/4W
ABR33 0898-1398 R:FXD MET FLM 20k 30, 1% 1/4W
AGR34 0698-1397 R;FXD MET FLM 18, 33k 10, 1% 1/4W
ABR35 0605.1396 R:FXD MET FLM 10k 0, 1% 1/4v
ABR38 0698-1395 R:FXD MET FLM <9008 10, 1% 1/4W
-AGR37 0698-1394 R:FXD MET FLM 66670 10, 1% 1/4W
AGR38 0698-1393 R:FXD MET FLM 67142 10, 1% 1 /4W
AGR39 0698-1392 R:FXD MET FLM 50002 +0, 1% 1/4W
-ABR40 0698-1391 R:FXD MET FLM 44440 10, 1% 1/4W
See List of abbreviations in introduction to this section
6-8 |
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Mdr ) 4204A _ Section VI
o : ) : Table.6-2

' Table 6-2, Reference Designation Index (Cont'd)

Dﬁﬂ;ﬁ;‘f:n HP Part No, - Description Note
ABR41 0698-1442 INFINITE
AGBR42 0698-1427 R:FXD C FLM 400kQ 20, 5% 1/4w
AGR43 0698-1426 R:FXD C FLM 200kQ 0, 5% 1/4W
A6R44 0698-1425 R:FXD C FLM 133, 3k 0, 6% 1/4W
A6R45 0698-1424" R:FXD C FLM 100k 20, 5% 1/4W
AGR46 0898-1421 R:FXD C FLM 80k 10, 25% 1/4W
AGR47 © 0698-1420 R:FXD C FLM 66, 67kR2 +0, 26% 1/4W
AGR48 0868-1419 RIFXD C FLM 67, 14k +0, 256% 1/4\V
A6R49 0698-1418 R!FXD C FLM 50kR 10, 25% 1/4W
ABR50 0698-1417 FGFXD C FLM 44, 44k +0, 26% 1/4W
AGRG1 0698-1442 INFINITE
ABR52 0698-1427 R:FXD C FLM 400k 20, 5% 1/4W
AGR53 0698-1426 R:FXD C FLM 200k 20, 5% 1/4W
AGRG4 0698-1426 R:FXD C FLM 133, 3kQ 10, 5% 1/4W
ABRGS5 . 0608-1424 R:FXD C FLM 100k 10, 5% 1/4W
AGR5S. | ' 0698-1421 R:FXD C FLM 80k# 10, 25% 1/4W
ABR5T: | 0688-1420 R:FXD C FLM 66, 67k 20, 26% 1/4W :
AGREB - 0698-1419 R:FXD C FLM 57, 14k 0, 26% 1/4W
AGBR59 0668-1418 R:FXD C FLM 60kR +0, 26% 1/4W !
ABR60 - 0608-1417 RIFXD C FLM 44, 44k0 0, 25% 1/4W
ABR61 0698-1442 INFINITE
AGR62 0698-1436 'R:FXD C FLM 4MQ 5% 1/4W

. AGR63. 0698-1435 R:FXD C FLM 2MR +2% 1/4W
ABRB4 0698-1434 R:FXD C FLM 1, 33MQ +2%
‘ABR65 . 0698-1433 R:FXD C FLM IMR :1% 1/4W
AGRE6 0698-1432 R:FXD C FLM 800k +1% 1/4W
ABREB7 0698-1431 R:FXD C FLM €37k +1% 1/4W
AGRG68 0698-1430 R:FXD C FLM 571k +1% 1/4W .
ABRED 0698-1420 R:FXD C FLM 600k 1% 1/4W
ABR70 0698-1428 R:FXD C YLM 444k '+1% 1/4W

; ABRTL 06ud-1442 INFINITE . ‘
A6R72 0698-1436 R:FXD C FLM 4MR :5% 1/4W
ASR73 0688-1435 R:FXD C FLM 2MR +2% 1/4W
A6R74 0898-1434 R:FXD C FLM 1, 33MR +2% 1 /4W
ABRTE 0698-1433 R:FXD C FLM IMQ :1% 1/
ABR76 0698-1432 R:FXD C/FLM 890k +1% 1/4W
ABR77 0608-1431 R:FXD C FLM 667k +1% 1/4W
ABR78 0698-1430 R:FXD C FLM 671k 21% 1/4W
.ABR78 0698-1429 R:FXD C FLM 500kR +1% i/4W

- ABRBO 0698-1428 R:FXD C FLM 444kR 1% 1/4W
A6SS 04204-7134 SWITCH ASSY

1

See list of ahbrevintlons in Introduction to this section
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Bection VI Model 4204A
‘Table 8-2 &
' Table 6-2, Reference Deslignation Index (Cont'd)
Reference - ' -
Designation HP Part No, | Description Note
A7 04204-7021 FREQUENCY RANGE AmUSTMENT CAPACITOR ASS'Y
*A7C102 0160-2226 C:FXD MICA 2200pF +5% 300VDCW
*A7C103 0160-2215 CiFXD MICA 750pF 26% 300VDCW
ATC104 NOT ASSIGNED
*A7C105 0140-0208 C:FXD MICA 680pF +5% 300VDCW
*ATC106 0140-0192 C:FXD MICA 68pF +5% 300VDCW
ATC107 0160-2675 C:FXD MICA 3800pF +1% 300VDCW
‘ATC108 NOT ASSIGNED :
ATC109 0121-0218 C:VAR CER 10-11CpF 500VDCW
ATC110 thru NOT ASSIGNED -
- A1c121 '
*ATC122 0160-2229 C:FXD MICA 3C00pF :6% 300VDCW
*A7C123 0160-2218 C:FXD MICA 1000pF :56% 300VDCW
ATC124 NOT ASSIGNED :
A7C125 0140-0208 C:FXD MICA 680pF +6% 300VDCW,
*A7C126 0160-0134  C:FXD MICA 220pF +5% 300VDCW
A7C127 0160-2675 C:FXD MICA 3900pF 1% 300VDCW
AC128 : NOT ASSIGNED
ATC120 0121-0219 C:VAR CER 10-110pF 600VDCW
ATR101 0653-1255- R:FXD COMP 1, 2MR 36% 1/4W'
ATR102 £¢83-1856 R:FXD COMP 1, 8MQ +6% 1/4W
ATR103 0683-3655 R:FXD COMP 3, 9MQ 16% 1/4W , :
' ATR104 thru NOT ASSIGNED K
) ATR110 : '
ATRI111 0683-4705 R:FXD COMP 470 5% 1/4w :
' See list of abbreviations in Introduction to this section
6-10 '




Model 4204A

Section VI

. ’.‘1
i : . Table 6-2
. Table 8-2, Reference Designation Index (Cont'd) S
.Reference Yy
Designation ,HP Part No, Description Note
Cl01A 0160-1652 C:FXD 0,305uF 0.5% S, MICA 300V
- Cl01B 01601562 C:FXD 0, 039 F o
‘C121A 0160-1652 C:FXD 0, 3085uF 0,5% 8. MICA 300V
C121B 0160-1562 C:FXD 0,039 F
c1 ' 0160-3007 C:FXD CER 4700pF £20% 4000VDCW
c2 0160-3007 C:FXD CER 4700pF +20% 4000VDCW
c3 0160-1554 C:FXD MYLAR 0, 47uF +10% 100VDCW
c4 0180-1554 C:FXD MYLAR 0, 47F +10% 100VDCW
DS1 2140-0101 LAMP:GLOW EN-2T NEON
Fl 2110-0235 FUSE:CARTRIDGE 0, 2A SLOW BLOW FOR 116V OPERATION
2110-0234 FUSE:CARTRIDGE 0,1A SLOW BLOW FOR 230V CPERATION
M1 1120-0750 METER:500u4 0-1, 0-3 AND DB SCALES
1120-0754 METER:500:A dB SCALE {OPT, 001 ONLY)
¥ i
Q1  '1853-0252 TRANSISTOR:SILICON PNP
Q2 18630262 TRANSISTOR:SILICON PNP
R1 0684-1041 . R:FXD COMP 100ks? +10% 1/4w
R2 '2100-0113 R:VAR COMP 2-SECT 100k/25k0 2W
R3 0666-6216 'R:FXD COMP 6209 :5% 1/2W '
R4 0686-8215 R:FXD COMP 6209 35% 1/2W
R5 . 0698-5884 R:FXD MET FLM 220 15% 1/2W
R109 £ 2100-1179 R:VAR FLM 10009
st 3101-0279 SWITCH:TOGGLE SPST
s2. 3101-1234 SWITCH:SLIDE DPDT 116/230
1 04204-8601 TRANSFORMER :POWER
. w1\‘§' I 3120-1'5'5'6 CABLE ASS'Y:POWER CORD
[ LA
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Section V1 . o - Model 42044
Flgure 6-1 . .

Figure 6-1. Exploded View of Chassis Assembly (1) (Sheet 1 of 2)
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Section VI

. ' !
1 .
Ref, HP PartNo, - | Q'ty Descrlption L Note -
1 042041034 1 SHIELD 1
2 2360-0113 ) SCREW, BH 6~ 32 X 1/4"
3 04204-1030 1 SHIELD
4 04204-3021 2 KEY, ATTEN, SHIELD
b 04204-1024 1 SHIELD
6 04204-1026 2 SHIELD _
7 04204-1026 1 SHIELD '
8 04204-1028 1 BRACKET, MTG,
9 04204-3023 1 BUSHING, INSULATOR
10 04204-3028 1 SHAFT, ,236" x 3-1/16"
11 04204-23001 1 SHAFT, 6mm x 32mm.
12 04204-3035 1 COUPLEF‘ SHAFT
13 - 04204-7026 o1 SWITCH ASS'Y (FREQUENCY RANGE)
‘14 04204-7028 1 SWITCH ASS'Y, ,(ATTENUATOR) .
- 16 04204-7136 1 INDICATOR, mA,_,, FREQUENCY RANGE
16 104204-1028 1 BRACKET, MTG, | (
17 - 2100-1170 1 RESISTOR VAR, 1k CARBON FILM
18 1850-0098 2 TRANSISTOR, POWER
19 2100-0113 1 RESISTOR VAR, 100k/26k 2W
20 04204~7000 1 "CHASSIS |
21 0160-1552 2 CAPACITOR, FREQ, SEL, 0, 395uF 40, 034uF 0, 4% SM
22 1200-0043 ' 2 INSULA'IOR TRANSISTOR
23 © 22000147 4 SCREW, FIE HD 4-40 x1/16"
24, - 3050-0105 4 WASHER BRASS . 28120D , 126 ID'
25 0580-0221 ] NUT, HEX
26 2160-0016 1 : WASHER LOCK, SPLIT 3/8"
27 3030-0005 6: . SCREW, SET 8-32 x 1/8"
28 - 2260-0116 16 SCREW, BHE W/LK 6-32 x 5,'16"
. 29 -3050-0016 8 WASHER, BRASS 2612 OD 147/ID .-
30 - 2160-0022 1 WASHER, LOCK, INT 3/8" I
31 2060-0001 1 NUT, HEX 3/8" x 32°
32 1200-0041 2 SOCKET TRANSISTOR
33 04342-5039 2 YOKE, COUPLER
34 04204-26001 1 -BUSHING SHAFT INSULATOR -
36 0570-0356 2 SCREW, SWITCH MOUNTING
36 2100-0223 2 WASHER, LOCK SPLIT
37 0500-0223 2 -~ NUT, HEX M3 x 0.5
38 3050-0105 2 WASHER, BRASS 28120D 125 ID
39 2190-0019 2 WASHER LOCK, SPLIT #4 !
40 04204-3027 1 FLANGE
- 41 04204-7038 2 DIAL, FREQUENCY INDICATOR SHORT
42 04204-7039 2 . DIAL, FREQUENCY, mmmmn LONG
43 ! NOT ASSIGNED |
44 NOT ASSIGNED
45 NOT ASSIGNED
46 NOT ASSIGNED
47 04204-1037 1 PLATE, FRONT FREQUENCY SWITCH ASS'Y
48 04204-7040 4 ROTOR FREQUENCY SWITCH -
49 04204~1038 1 PLATE, REAR, FREQUENCY SW, ASS'Y
50 04204-3036 3 SPACER, FREQUENCY SW. 6 x 112
51 04204-5020 4 CONTACT ASS'Y, FREQUENCY SW.
62 2210-0003 6 SCREW, FH 4-40 x 3/8"
53 04204-8541 2 spnmc; DETENT ARM
54 04260-3056 4 : ROLLER, DETENT
65 04260-1067 4 ARM, DETENT L
' 56 0510-0016 2 RETAINER, RING '
. B7 1480-0008 4 , PIN, DRIVE
. 569 0360-0007 1 TERMINAL, SOLDER LUG #6
0 04204-1041 16 SWITCH CONTACT
Figure 6-1, Exploded View of Chassis Assembly (I) (Sheet 2 of 2)
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Section VI
. Figure 6-2

Model 4204A
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* Figure 6-2. Exploded View of Chassis Assambly {U) {Sheet 1 of 2)
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o Section VI
Model 4204A g - . Figure 6.2
. : }
IRef, Part No, Q'ty . Description . ! Note
‘ }
1 148040030 1 STAND, TILT . ,
2 5000-0051 2 STRIP CABINET TRIM 4,56 LG
3 £000-8593 2 COYER, FRONT SIDE 5 x 11" CABINET
4 5000-8507 2 COVER, REAR SIDE 6 x 11" CABINET
5 ' NOT ASSIGNED
g ' 5060-0222 2 HANDLE ASS8'Y SIDE
7 5060-0731 2 FRAME ASS'Y 6 x 11" .
8 04204-1145 1 COVER, TOP 11" ) ,
P 04204-1146 1 COVER, BOTIGh: 11"
10 bus0-8737 gy PLATE, 8IDE HANDLE
1 . 5060-0787 5 FOOT, CABINET |
2 04204-7000 1 CHASSIS ; ) *
13 04204-7025 1 POWER SUPPLY ETCHED CKT
, 14 04204-7023 . - i AMPLIFIER ETCHED CKT o
18, 04204-7022 1 OSCILLATOR ETCHED CKT
18 04204-7021 1 FREQUENCY RANGE CAP, ASS'Y
17 :2110-0235 1 FUSE, CARTRIDGE 0, 2A 5, B,
2110-0234 1 FUSE. CARTRIDGE 0, 1A 8, B, (FOR 230V OPERATION)
18 04204~7132 1 PANEL, REAR,, FOR 115V/230V
' 04204-7133 1 : PANEL, REAR, FOR 100V/200V
1 04204-8601 1 TRANSFORMER, POWER.
20 1400-0084 1 FUSEHOLDER -3AG FUSE EXTRACTOR POST TYPE
1
21 - 0P70-0016 1 . O RING RUBBER 11/16 x 1/2 x 3/32 DIA
;22 2160-0037 1 WASHER, LOCK INT, NO, 1/2,7800D ° 5
23 [ 2060-0038 1 NUT HEX, 6-24 x , 6876 : '
24 0340-0117 8 GROMMET - NYLON #8 SCREW
25 2200-0125 4 SCREW, 4-40 1-1/2 LG, PH oo :
26 ° 3050-0106 4 ' WANHER, BRASS,28120D,126 1D
0 2190-0003 4 WASHER-LOCK HELICAL NO, 4
28 2260-0001 4 NUT,  HEX, SS 4-40 , 26 WD ;
29 2510-0041 4 SCREW, SS 8-32x'1/4 P, H, ‘
30 2360-0181 4 SCREW, MACH, SS 6.32 x, 250 F, H. ,
31 2510-0101 4 SCREW-MACH, 5SS €-32 x,312 P, M.
32 2190-0016 ‘4 WASHER-LOCK INT, NO, 8 PliZ BRZ
33. 2610-0046 6 SCREW-MACH, §S 8-32 x , 375 F, H.
. 34 0500-0053 4 NUT SHT MTL TYPE J6-32
35 2360-0183 4 SCREW-MACH, §S 6-32 x , 375 F. H.
38 2510-0052 4 SCREW-MACH, SS 8-32 x , 625 F, H.
37 2510-0049 2 SCREW-MACH, 5S 8-32 x .50 PH
38 1251-2367 1

CONNECTOR-AC POWER 3 PIN :

)

Figure 6-2, Exploded View of Chassis Assemktly (I1) (Sheet 2 of 2)

!
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" Section VI

Model 42044 .
~ Figure 6-3

Figure 6-3, muﬁoamn View of Front Panel Assembly (I) (Sheet 1 of 2)
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Model 4204A Bection VI
‘ , Figure 6-3
Ref, HP Part No, Q'ty Description Note
1 04204-1119 1 CONTROL PANEL
2 7120-1264 1 NAME PLATE, HP TRADEMARK
3 04204-1021 1 PLATE, VERNIER - BLACK
4 04204~1022 1 PLATE, QUTPUT - BLACK
b 0370-0288 B KNOB, DIA 6, 36mm WING, BLACK (FREQUENCY
. SELECTOR) '
8 0370-0287 1 KNOB, DIA 6, 36mm WING, BLACK (OUTPUT
o ATTENUATOR)
7 0370-0284 1 KNOB, DIA 6mm, WHITE LINE BLACK (VERNIER)
8 0340-0081 1 INSULATOR BDG POST, TRIPLE IN LINE W/KEY
g ~ 1610-0008 2 BINDING POST -RED . 750
10 50600626 1 BINDING POST ASS'Y LEFT HAND LINK
11 2140-0101 1 LAMP GLOW NEON BN-2T
12 0590-0220 1 NUT, M12 p1 ,015 BRASS
13 04204-3033 2 INSULATOR, BUSH,
14 -16 : NOT ASSIGNED
17! 04204-3023 1 INSULATOR, BUFH,
18 0370-0284 1, KNOB, DIA 6mm, WHITE LINE, BLACK
: . (AMPLITUDE)

-
©

0370-0288

CAP, BLACK,

Figure 6-3, Exploded View of Front Panel Assembly (I) (Sheet 2 of 2)
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Figure 6-4. Exploded View of Front Panel Assembly (II) {Sheet 1 of 2) -
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Model 4204A Section V1
: ‘ Figure 6-4
Ref, HP Part No, Q'ty Description Note
1 - 04204-3040 2 SCREW, 4-40x 17/16
2 J4204-3040 2. SCREW, 4-40x17/16
3 - 0340-0088 1 INSULA'IOR B. P, DOUBLE
4 1460-0266 4 SPRING EJ{TENSION STL ,1870D , 218 LG WIRE
b 3101-0212 1 SWITCH, TOGGLED,P,D, T, 5t-22 N
6 4040-0318 1 BEZEL, WME TER WINDOW
7 _ 7200-0273 2 ALUM-BXThUS!ON
8 - 04204-1772 1 PLATE, ALUM }/2 x 6- 5/8
g 04204-1133 1 POINT, INDICA'IUR
10 04204-1042 2 ANGLE - 'v;,
11 04204-5022 1 COUPLEF m.c P'I‘. lND
12 1120-0760 1 MBTEI;. 0500, A
13 4040-0362 1 CLIP,i METEH !CAbE
14 5060-8072 1 COVER AR 'c' W/ZERO ADJUST
16 2740-0002 3 NUT, HEX BS 10-32 x , 375
16 2180-0028 1 WABHER(STEEL 4275 oD ,203 1D
17 3050-0002 2 WABHER, STEEL ,4276 0D, 203 ID
18 0360-0053 2 TERMINA;., LOCKING PHOS BRONZE
19 2260-0001 2 NUT, HEX,§S 4-40,25 WD
20 2190-0030 4 WASBHER, LOCK SPLIT RING NO, 4
21 - 2340-0001 2 NUT, HEX, BN-P 4-40,188 WD
22 2200-0103 2 SCREW, MACH, SS4-40x,260
23 5030-0221 1 WASHER, BRASS ,28120D, 147 D
24 0560-0221 1 NUT, HEX, M9 PO "6
25 0590-0222 1 NUT, HEX. M12’P1
- 26 04204-1119 1 PANEL, CONTROL
27 04204-3026 2 BUSHING, 14MM OD 6MM LG
28 _ 0610-0083 2 RING-RET, EXT. STL, .250 DIA
28 04204-3042 1 STUD!ALUM REINFORCED
30 23680-0200 2 SCREW:MACH SS FH #6-32
f 1
Figure 6-4, Exploded View of Front Panel Assembly: () (Sheet 2 of 2)
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" Bection VI _ _ oo Model 4204A
Flguru 6-5 : \

i

Ref, HP Part No, Q'ty Description Note ‘
1 NOT ASSIGNED
2 30600105 4 WASHER, BRASS, 28120,D, ,126 I.D,
3 . 1200-0081 4 BUSHING, TRANSISTOR , 226,176 ’
4 2160-0003 4 WASHER, LOCK HELICAL NO, 4 ' ,
b 2260-0001 4 NUT, HEX 5S 4-40 ,26 WD
6 0380-0005 2 TERM, LUG PL FL BRS,
" 1400-0054 3 CLAMP CABLE . 126 CABLE
N 2360-0116 T SCREW, MACH, S8 6-32 X,312 PR
' 1400-0015 1 CLAMP, CABLE, 256 DIA CABLZC
10 2420-0001 g NUT HEX, SNP 6-32 , 312 WD
11 0360-0001 3 TERM, LUG INT LOCK FL BRS,

o 3

Figure -5, Explod'ed View of Chassis Assembly (II) (Sheet 1 of 1)




Model 42044 ' S | | Section VI
: ' Paragraphs 7-1 to 7-9

SECTION VII
MANUAL CHANGES AND OPTIONS

R t

7-1, GPTIONS, \ o Table 7-1, Manual Backdating Changes.

i ) ! ) .
7-2, Options'are standard modifications performed | Serlal Prefix ’

on ~hp- instruments at the factory. Option 001 is or Number Make Backdating Changes
provided for the 4204A Oscillator whicih has output _

monitor top scale calibrated In dBm (0dBm = 1mW 631 ' 1,2,3.4.6.6, 7,8 0 10 11
Into 600%) and hottom scale calibrated in volts, 12,13, 14, 15, 16, 17, 18, 19
. ; N |

s : ‘ : : 3 2- 3 8,9,1

7-3, In all other respects thisinstrument is electri~ '?0};'?82-— f’z ’lg’ ?26'1;’ gf, '170’1él’m
cally identical to the standard Model 4204A and the 721/722~ ' A
information ia this manual with following changes

applies to this option 001 Instrument, Make changes: 1 703 3,4,5,6,17.8, 8, 10, 11 12
Part No, of the output meter M1 to 1120-0764, 731/132- 13, 14, 16,16, 17, 16,19

o R g - 743/744- .

) l . . . . N I ! .
7-4, SPECIAL INSTRUMENTS. 51/762- | 5,6,7,8,89,10,11,12, 13,
oo T o : _ 826/826- . 14, 16, 18, 17, 18, 19,

7-5. "'Bpecials" are standard -hp- instruments that ‘
-are modified according to customer specifications, - 805/909-01310 | 5678,8,10,11.12,13,
A geparate insert sheet i included with the manual 1 and below 14,15,16,17,18,10

for special instruments having electrical <hangss, ' ‘

Make the changes specifled in addition to iny other 905/806- R 5,6,7,8,9,10,11,12,13,

€ necessary, A - ; and below 14,16,16,17,18 19

changes_thnt

! : '
v : 1019J/1020J-02025 | 9,10,11,12 13, 14,15, 16,

7-6.  MANUAL CHANGES, - and below 17,18, 19
§ .
“7-7. ‘This manual applies directly to the Model 4204A 1019J/10205-0207G | 10,11,12,13,14, 16, 16,17,
with serinls prefixed 1523J-, The following para- and below 18,19
graphs explain how to adapt this manual to apply to
later instruments with higher serial prefix, or earlier 10193/10203-02120 | 11,12,13,14,16, 16,17, 18,
instruments with lower serial prefix. Technical cor- and below 10
rections to this manual (if any) are called errala and ‘
are listed on 2 separate “"Manual Changes" Sheet 10283/10207 12,13, 14,15,16,17,18, 19
supplied with this manual, . and below
- , 12033/1204J 13,14,16,16,17,18,19
and below

7-8. LATER INSTRUMENT: If the serial prefix -,
of your Model 4204A is above 1623J-, refer to a 1204J-02805 1 1
separate "Manual Changes" sheet supylied with this and below %16,16,17, 18, 19
manual.: Locate the gerial prefix of your Instrument :
Bllfl make the lpdicaled changes. R 1204‘]’_02&00 : 15' 16, 17' lB, 10

. and below

' ‘ 1204J-02840 16,17,18,1
7-9. EARLYER INSTRUMENTS; 1| andbelow - JGIn18 18
(Backdating Changes) _ o .

If the serial prefix of your ‘Model 4204A is below 1204J-03045 iT1
1623J-, refer to table 7-1 for the changes necessary | . and below 7, 18,10
to adapt this manual to your particular instrument. : ‘
Locate the serial prefix of your Instrument in the 12047-03140
table .and make the indicated changes. Note that | and below 18,19
instrument-comyonent valuesl that differ from those ,
in this manual, yet are not Lsted in this backdating | 13217-03880 10
ciznges, should be replacéd using the part number “and below

given in this manual.
o .




CHANGE 1

; ‘Model 4204A
| . CHANGE 1
Page 6-10, Table 6-2

Add A7C108 and ATC128, HP Part No, 01.60-2215; C:FXD MICA 760pF 6% 300VDCW,
Page 8-8,

Change Figure as follows:

1

. i
A7 Rangc:Adjustment Capacitor Assembly for Serial
Prefix §31 and below. (RI11 mounted on XA7).

. Page 8-0, Figure B-4
Change Figure as follows:

\

\

1000 1D |
999 KMy .
1))

!
et ot £ et B M H J | S0KHE :
N _——
g -~ Ay
. (7] * ; ;
E 4 :ll:li mos
CIOT K CI09
2900

3N
Ltale]

' K" N | |
. - ; " Itl :
BII . '




Model 4204A , | CHANGE 2 to 6

CHANGE 2

Page 6-6, Table 8-2 ,

' Change to 0683-8105; R:FXD COMP 9152 5% 1/4w,
Selectlon of A3R25 of centers adjustment of A3R28, Use 619 for grey (5000)
OUTPUT METER MI, use 1809 for block (60052) meter. J

CHANGE 3

Page 8-3, Figure 8-2
' Delete R6 229 resistor connected in serles to Q2 (Series Regulator for +38V
POWER SUPPLY). : , :

CHANGE 4

Page 8-6, Figure 8-3
Delete C133 thru C136. : .
Add R107, 0683-3045; R:FXD COMP 300k 6% 1/4W. . ‘
Change the schematic diagram (sheet 4) as follows: '

Page 8-9, Figure 8-5
' Change Components Location Illustration of A5 RANGE SWITCH ASS'Y as follows:

500 KHT
A
- o rios 2
A2 OSCILLATOR ASS'Y
(04204~T7022)
WHT/ORN
TO AS ‘\/3 \L
RIQ# 4
33005
noe L# VERNIER
[} o
RIS SRKOT
136> S350
. 77
WHT/ Ay
L T

CHANGE 5
Page 6-5, Table 6-2 : _
Add A3C3 In parallel with AJCR1, 4P Part No. 0180-0822; C:FXD ELECT ALUM
10pF 100VDCW, : '
Delete AJC3* in parallel with A3CRI, HP Part No. 0160-2281; C:FXD MICA 16pF 15%
500VDCW,

CHANSE 6§

- Page 6-15, Figure 6-2 ‘
Delewe 2110-0235, FUSE CARTRIDGE 0.2A 8,B,
Delete 2110-0234, FUSE CARTRIDGE 0.1A 8,8, (For 230V Operation),
Delzste 04204-7132, PANEL, REAR for 116/230V,
. Delete 04204-7132, PANEL, REAR for 100V/200V.
Add 2110-0106, FUSE CARTRIDGE 0, 2A S.B, '




CHANGE Tto 11

|

cHANGEs(Cmum)
Page 6-11, Table 6-2

Change 52 to 3101-0033, SWITCL:SLIDE DPDT 115/230,
Chnnge Wi to 8120-0078 CABLE ASS'Y:POWER CORD,

CHANGE 7
Page 6-10, Figure 6-4

Delete 04204-6022, COUPLER DEC. PT, IND.
Add 04204-3026, COUPLER DEC, PT, IND,

CHANGE 8

Page 6-18, Figure 6-4 = .°
Delete 04204-3040, SCREW 4-40 x 7/16.

! Add 04204-3024, SCREW 4-40 x 5/6

CHANGE 9
Page 6-11, Table 6-2

Change Cl1 to 0160-0119, C:FXD CER 0.0l pF 2- SECT +20% 250VDCW

Delete C2,
Page 6-17, Figure 6-3

Change Ref. 7 to 0370-0026, KNOB-ROUND 3/4" W/ARROW, BLK (VERNIER)

CHANGE 10
Page 6-18, Figure 6-4

i Delete STUD (ref, 28) and SCREW (Ref. 30) from the illustration as. lollows.

) - .
Page 6- 19 Figure 6-4 : )
Delete Ref, 20 and Ref, 30

;

CHANGE 11

Page 6-15, Figure 6-2

Change TOP COVER ASS'Y to 5080-0739, BOTTOM COVER to 5060- 0751

}

" Model 4204A




Model 4202A . : CHANGE 12 to 15

" CHANGE 12
I
Page 8-7, Figure 8- 4
Change the value of CR1 in Circuit Diagram to 46. 3V,
Change the value of A3C3 in Circuit Diagram to'4, TpF,

Pnge §-68, Table 6-2
Chnnge AJCR1 to 1802-0038 DIODE BREAKDIQWN 45, :!V +5% 400mW,

' Page 6-5, Table 6-2
‘ " Change A3C3 to 0160- 2261; C:FXD MICA 4, TpF 45% 500VDCW.

'CHANGE 13

Page 6-6, Table 6-2
Change A3Q5 to HP P/N 1854-0005; TRANSISTOR: NPN SILICON.

Page 6-7, Table 6-2 '
' Change AGR104 to HP P/N ama 2055; R:FXD COMP 2MQ 165% 1/4W,

" Page 6- B Table 6-2
C.iange A6 to HP P/N 04204-702T; FREQUENCY SELECTOR SWITCH ASSEMBLY,

.Page 6-11, Table §-2
Change W1 to HP P/N B120-1348; CABLE ASS'Y: POWER CORD.

Page 6 13, Figure §-1
) , hnnge Ref. No 16 to HP P/N 04204-7036; INDICATOR DIAL,
C'hnnge Ref, No 43 to ‘IP P/N 04204 1040 WASHER MYLAR,

Page 6-15 Figure 6-2
Change Ref, No. 3 to HP P/N 6000-0733; COVER, FRONT SIDE 6 x 11" CABINET.
Change Ref. No. 4 to HP P/N 5000- 0732' COVER, REAR SIDE 6 x 11" CABINET,
' Change Ref. No. 8 to HP P/N 04204-1045 COVER, TOP 11",
Change Ref, No, 8 to HP P/N 04204- 1046 COVER, BOTTOM 11",
., Change Ref ‘No. 10 to HP P/N'6060- 0786 PLATE, SIDE HANDLE.

Page 6-17, Figure 6-3
Change Ref. No, 1 to HP P/N 04204 1019; CONTROL PANEL.

Page §-18, Figure 6-4
Change Ref. No, 26 to HP P/N 04204-1018; CONTROL PANEL

n
© CHANGEM

Page 6-6, Table 6-2 -
Change A3R25 to HP P/N 0883~ 9105 R:FXD COMP 912 +5% 1/4w.

Page 8-7, Figure -4 ' R
Change value of @_3}'{25 to 9190, .

Page 6-18, Figure fJ-4 ‘ '
Change Ref. No. 9 to HP P/N 04204-1033 POINT INDICATOR

Sy l : : .
CHANGE 15 )
Page 6-3, Table 6-2
) Change AICR7 to HP P/N 1902-0031 DIODE BRBAKDOWN 12.7v 26%.

7-6




CHANGE 16 to 10 ' Model 4204A

CHANGE 15 (Cont'd}

Page 8-3, Figure B-2
" Change Breakdown voltage of AICRI to 13V,

Page 6-4, Table 6-2
Change A2Q6 to HP P/N 1860-0267; TRANSISTOR GE PNP.
-,Change A2R6 to HP P/N 0684-5611; R:FXD COMP 6609 +1¢% 1/4w,

Page 8-b, Figure 8-3
Change Value of A2R5 to 47092,

_ Page 6-11, Table 6-2.

Change S1 to HP P/N 3101-0212; SWITCH:TOGGLE SPST.

b

CHANGE 186

Page 6-6, Table §-2 ’
Change A2R8 to HP P/N 0683-9126; R:FXD COMP 81007 :5% 1/4W,

Page 8-5, Figure B-3
Change Value of A2R6 to 82009,

1

¥

CHANGE 17

Page 6-3, Table 6-2 o
Change AICRS to HP P/N 1902-3203; DIODE BREAKDOWN 14,7V 35%. L

Paga 8-3, Figure 3-2
Change Breakdown voltage of ALCR6 to 14,7V, ' |
CHANGE 18 . \

Page §-3, Table 6-2
Chnnge +1Q3, A1Q4 to HP P/N 1850-0128; TRANSISTOR 2N398B,

- Page 6-4, Teole 6-2

Cnange A2CR2 to HP P/N 1910-0018; DIODE BREAKDOWN,
Change A2Ql1 and Q2Q2 to HP P/N 1850 0096; TRANSISTOR PNP SILICON,
Change A2Q3 and A2Q5 to HP P/N 1850- 0096 TRANSISTOR PNP SILICON,

.Page 6-5, 'I‘able 6-2

Delele AZRSO HP P/N 0757- 0470 R:FXD FLM 162k l/BW.

Page 8.6, Figure 8-3.

 Delete R30, 162k,

Page 6-6, Table 6-2 ‘
Chnnge A3Q6 to HP P/N 1850- 0096; TRANSISTOR,

CHANGE 19

Page 6-16 and 6-17, Figure 6-3
Delete Ref, 19 ‘
Change Figure 6-3 partially as shown in Figure 7-1,




Model 4204A .

Bection YII
Figure 7-1

Ref. Part No. Q'ty Desgcription

6 0370-0330 6 KNOB, BAR TYPE

6 0370-0226 1 KNOB SKIRTED BAR, BLACK

7 0370-0266 1 | KNOB ROUND 19mm W/ARROW, BLACK '
14 3030-0005 8 SCREW, SET 8-32 x ,125
15 3030-0033 10 SCREW, SET SH 6-32 x , 1875
18 0370-0026 | /1 KNOB ROUND 3/4" W/ARROW, BLACK

1

i
Figure 7-1,
|

1
-l

Exploded View of Front Panel Assembly (I),




Model 4204A

SECYTION Vil

Section VIII
.+ . Paragraphs 8-1 to 8-5

ot I

CIRCUIT DIAGRAMS | r

INTRODUCTION

8-1,
3-2, This sectlon Includes the following:

8-2,
a. General Notes for schematic diagrams.

Functional Overall Block Diagriun (Figure8-2),

Schematic ‘Diagrams and Parts LocationDlus-

trations, Waveforms and voltages at indicated
test points are also inciuded,

c,

8-3, Circult diagrams of Option 001 are given in
APPENDIX, Al and A6 Ass'y circult dlagrams are
different from the Standard Model 4204A, For other
assemblies, refer to this section.

8-4.
a,

GENERAL NOTES

Unless otherwise indicated, resistance in ohms,
capacitance in microfarads and inductance in
microhenrles,

b,

c,

e,

o
: i
Components agslgnedan asterisk (*)urefaclory
selected, average values shown,

(6, 4.7) Indicates wire color code, Wire color
code (MIL -STD - 681) same as resistor color
code, First number identifies ground color,
second number identliies wide stripe, -third
number identifies narrow stripe, f.e. (8,4.7)

denotes white ground, yeilow wide stripe, violet

narrow stripe,

The components mounted on chassis or main-
frame parts arenotassigned anassembly desig-
natlon (i.e. R1, Ql, etc, ).

Reference designations (R1, QI, etc,} within
assembly (A1, A2,,.,etc, juse assembly desig-
nation as prefix to form complete designation.
(e, Rl In Al assembly is AlR1),

Additional notes are shown in Figure 8-1.
Y

V.
0

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABEREVIATéD.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE RESCRIPTION,

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION
A25 Ct ARSCH
A25A1 CR1 AZSAICRI
NO PREFIX J3 J3
Asaembly S5tk No, Assembly Seriea No.
Assemb?> Annembly tincfuden AZSA} fuaed fo document
Number H;l:! Assembly} changen)

— A — — S Sy Eamae e St e M mt——

~Al RECTIFIER ASSY

1. mounted on Rectilier .
. Saembly A28 ' Asarmbly lOBlOO_SQSI)
: ! umbers indicuie \ Partof A2S [ I !
\ ' Pins of }2 [
. ;
! APURL o c:{' WHT *ORN-GY REO i3 +63V
\ ; i 7oy T 10
. I ! 4  ASPIE)
4l | LT 1
. o T . 8 T ‘ o
‘ : 3 8 WI\ L BLK I
. Teanrformer
\. Ferminal Connector AJSYAL l
' Numbers ) ) I Pi~ Numbers 1

1) nat mounied
on Aaxembly A25

16,3V aupphivd
from } Y 1o Pin o
of Pl on
Assembly AS

Flgu_re B-1. Schematic Diagram Notes



~4204-7028
LE]

Al POWER SUPFLY ASS’Y T
PART LOCATION & TEST POINT ' -

Sectlon ViII

T | Model 4204A

o A1Q3 Collector
0.2V/div. 1 msec/div LV/div Smsec/div
. M - -

0, 05V/div 1 msec/div 0, 05V/div Emsec/div

AlQ3J Base
0, 05V/div ‘Bmsec/div : 0.2V/div . 1 msee/div

0.05V/div  BSmsec/dly ~0.05V/div 1 msec/div
. ‘ _ Wavelorm ripple is 10 kHz
AlQ6 Base . : o oscillator signal

‘0, 05V/div 0, 2sec/div ‘ 9 05V/div’ 0. 1sec/div

0, 05V/div 0, 13ee/div

| 0.!05V/dlv 0, 2sec/div -
A1Q6 Collector

Waveforms are measured by dual channel scope with 10:1 divider
probes, actual sensitivity/div is shown in each scope patern,
42041} Oscillator frequency is 0 kHz, :
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04:04-702) ¢

A A

Li

A2 OSCILLATOR AMPLIFIER ASS'Y
PART LOCATION & TEST POINT

'
i

Section VIII

Model 4204A

2V/div 20psec/diy 0, 1V/dlv 20psec/div

5V/diy 20psec/div

2V/div 20prec/div ‘ 1V/div 20psec/div

5V/diy 20psec/diy 1y

| /0, 05V/div 20psec/div
K ' |
A2Q6 Emitter i N
0. 05V/div 20psec/div T BV /div 20psec/div

0, 05V/div 20usec/div 5V/div 20isec/div
A2Q6 Collector

Waveforms are measured hy dual channel scope with 10:1 divider
probes, actual sensitivity/div is shown in each scope patern,
4204A oscillator frequency is 10 kHz,




Moqel 42044 -, o ‘ : Sectlon VIII
- | . Figure 8-3

; ' ! |
1 ] !
1
AB RANGE SWITCH ASSEMBLY 1
A7 RANGE ADJUSTMENT CAPACITOR ASSEMBLY A6 FREQUENCY SELECTOR SWITCH ASSEMBLY A2 OSCILLATOR ASSEMBLY [04204-7022) I !
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A3 AMPLIFIER ASS'Y
' PART LOCATION & TEST P
Voo v

OINT

T o H !
i
t ' E [
i 1 ! ,
Section VIN ) Mo?el 4204A
] | E .
! y l . —
. 5V/div 20 psec/dly 0. 2V/div 20 psec/div | -
"
! ! : : B ,
o 6V/div 20 psec/div 20V/div 20 psec/div
\‘ ] .
; !
iy 20V/dly 20 jsee/div 0. 1V/dly 20 tsec/div
b .
i .
o a -
A
! ' -
t i‘ i 20V/div 20 psec/div 1, 0v/div 20 psec/div ‘
! I?\
i ' 0, 2V/div 20 sec/div
P '
|
%
i
- |
0. 01V/div 20 psec/div :
| ! .
Waveforms are measured by dual channel scope with 10:1 divider ;
' probes, actual sensitivity/div is shown In each scope patern, ‘
4204A oscillator frequency is 10 kHz, | -~
+ ‘ . ‘ -
{‘ .
3 . f
e
}
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AT Range Adjustment Capacitor Assembly for Serfal :
‘ \‘ : Frefix 701 and above. (R111.mounted on A7), =

v
\

AT RANGE ADJUSTMENT CAPACITOR ASS'Y-
PART LOCATION |

" Section VIII

c1al RI0Oa CILIO0 CIH)

€132 €130

(TOP VIEW)

" A6 FREQUENCY SELECTOR ASS'Y

\ Model 42044

R4 ASL

WITH FREQUENCY DIALS SET 7O Ms» -

PART LOCATION

RiOS citz Citl €136 - cI13)

CI33 Cid4

(BOTTOM VIEW ) - ‘

AS RANGE SWITCH ASS'Y
PART LICATION
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42 O4A L | | Model Number: 42044

c - | Date Printed:
OSCILLATOR | ’ AUG. 1981

" MANUAL CHANGES

MANUAL IDENTIFICATION ——

S Part Number:  04204-90010

‘ J i ‘ -
~ Thi supplemant containe important information for correcting manug. prrars and for sdapting the manust 1o lnstruments containing
~ impiayemants made sfter the pricting of the manual. ‘ %
To uas this supplement:
Maks alt ERRATA cqrrections. _ ;
" Make akt spprapriate aerial numbar related changes ndicsted in the tables below,

SERIAL PRMPIX OR NUMBER MAKE MANUAL CHANSES SERIAL PAEFIX OR NUMBEA MAKE MANUAL CHANQES
| ALL ] ALL 5
152300486 and avove | 2 1908005891 and above| . 6
1826004891 and atove | - 3 AL ERRATA
1908J0565) and avove 4
.. NEW ITEM
> CHANGE | S | ;
b Page 6-3 and G-I!i. Table 6-2, Reference Designation Index:l
See Table 1, Parts Information.
> CHANGE 2

Cover:
Change the photo of instrument as follows.

—— t
| A -

. NOTE
Manual change supplaments sre revised as ofren 48 necessary 10 keep manusle as current
scammends that you periodicaly request the latest cdition of this
requesiing copies quots the manus) Idnﬂl?ﬂcnlion information
page of the menual, Vo

and accurate a8 posaible, Hewleit-Packerd

‘rom your supplement, or_lhn madet number and print date from the lithe

b
B

tupplement. Free copes ste availeble from af HP olfices. When |

‘Date/Div: DEC. 24, 1982/35 (ﬁ, HEWLETT
Pie  jor8 ' ‘

Prntsd in Japan

PACKARD




Page 1-0, Figure 1-1, Model 4204A Oscillator:
Change the Figure as follws,

Page 3-0, Figure 3-1, Front Panel Controls, Connectors and
Indicators: ' :
Change the photo of instrument as follows,

f L 1 3 | b

| SET DECIMAL
IST DIGIT  3RD DIGIT ““pgper

.?ag§ 6-15, Figure 6-2, Exploded view of Chassis Assembly
I1): _ -
| Change Ref. 12 to HP P/N 04204-00101.

Page 6-16 and '6-17, Figure 6-3, Exploded View of Front Pane)
Assembly (1I):
Partially change the figure as shown in Figure ]
(change 2). '

Page 6-18 and 6-19, Figure 6-4, Exploded View of Front Panel
Assembly (II): :
Partially change the figure as shown in Figure 2
(change 2).




_

P CHANGE 3

Page 6-16 and 6-17, Figure 6-3 Explodep View of Front Panel
Assembly (I): b
Partially chante the figure as shown in Figure 1
1 (change 3). JJ

© Page 6-18 and 6-19, Figure 6- 4 Exploded View of Front Pane)
Assembly (I1):
Partially change the figure as shown in Figure 2
(change 3). :

P CHANGE 4 | | ‘ |

Page 6-6, Table 6-2, Reference Designation Index:
B See Table 1, Parts Information.

Page 8-7, Figure 8 4, Amplifier Ass'y A3:.
Partially chage the diagram as shown in Figure 3
(chanqe 4). _ .

D CHANGE §'

Page 6-5 and 6-6, Table 6-2, Reference Designation Index:
See Table 1, Parts Information. :

Page 8-7, Figure 8-4, Amplifier Ass'y A3: :
Partially change the diagram as shown in Figure 3
(change 5).

/

P CHANGE .

Page 6-6, Table 6-2, Reference Designation Index:
See Table 1, Parts Information.

Page 8-7, Figure 8-4, Amplifier Ass'y A3:
Partially change the diagram as showr in Figure 3
{change 6).




}
Lot .
‘,,ll

h

Page B-b, A3 AMPL[FIER ASS'Y PART LOCATION & TEST POINTS:
: change ‘the figure as follows,

> ERRATA

[ AL

Page 6-15, Figure 6-2. Exploded View of Chassis Ascembly
(11) (Sheet 2 of 2):

See Table 1, Parts Informatioh,



CHANGE 2

_ s ' CHANGE Note Ref. HP Part No. Qty Description
. »C 1 04204-00201 1 CONTROL PANEL
_ CHANGE 2 | » C 11 bt NOT ASSIGNED
' »C 12 3101-2139 ] SWITCH, PUSH BU™TON
P C 8 1510-0107 1 BINDING POST-BLACK
CHANGE 3 b C 9 1510-0090 2 BINDING POST-GRAY
| ¢ 10 5000-4206 1 | SHORT BAR
P New Item C: Chahge
Figure 1.




CHANGE

Note

“: Ref,

HP Part No.'

Description

CHANGE 2

»C
b C
b C
»C

5

i
5.
26

3101-2139.

SWITCH PUSH BUTTON

NOT ‘ASSINED
NOT ASSINED
PANEL, CONTROL

CHANGE 3

| »c
»C
>
»c
b

3

15
16

17
18

© 04204-0020]

2950-0043
| 2190-0016

i
[T

- 0360-1190

| NOT ASSINED

NUT, HEX
WASHER,' LOCK

* NOT ASSINED ' ‘
TERMINAL, SOLDER LUG |

[

New Item

| C:

[
1

SO
Change BN

- Figure 2.,

g
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CHANGE 5§




Table 1. Parts Information

p—

(CHANGE | Page | Note | piefercice | - Pavt Description .
53 | PC A1R6 0761-0015 | R:' FXD COMP 15CCkR 5% 14 |
CHANGE 1] »C AIR10 0761-0015 | R: FXD COMP 1500k *5% W p
len [ PC C) 0160-5379 | C: ' FXD CER 4700pF :20% 4KVDCHW :
| > C C2 0160-5379 | C: FXD CER 4700pF +20% 4KVOCW .
CHANGE 4 | 6-6 | » C A3R24 0683-1135 | R:. FXD COMP 11k 5% 1/4M {
k 6-5 | P C A3C3 | 0160-2199 | C: FXD MICA 30pF +5% 300VDCW
CHANGE 5 | 6-6 | » C - A3CR] 1902-1389 | SEMICON DEVICE: DIODE,
, S BRAKDOWL 61V +5% 500mi
CHANGE 6 | 6-6 | P C A3K7 | 0757-0839 | R: FXD MTL 10ko +1% 1/24
ERRATA |6-15 | B C 32 | 2190-0009 | WASHER-LOCK INT. |
2 Ne_y Item C: Change A: Add D delete
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