Errata
Title & Document Type: 239A Oscillator Operating and Service Manual
Manual Part Number: 00239-90000

Revision Date: April 1978

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

Agilent Technologies


http://www.agilent.com/�
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opmgrmn AN SERVICE MANUAL”

\ MODEL 2394
 OSCILLATOR

- Serial Nllmbers. 1814A00l01 and Grealer

i

o IMPORTAH'I’ NOTICE

. Thls manual applies directly to instruments with
the serial numbers shown on this page If changes

" have been made i in the instrument since this manual -~

“was printed, a’ *“*Manual Changes” supplement
supplied with this manual will define these
changes. Backdating information contained in Sec-
tion VII adapts this inanual to instruments having
serial numbers lowc_rl than those shown on this:

7 page.

L ‘ wA"amnGl

. . 1
-+ To kelp minimize'the possibility of eleclricalf' ire or
_shock hazards, do not expose this instrument to
| rain or excessive moisture,
Al

‘Manual Part No. 00239-90000

Microfiche Part No. 00239-90050
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HEWLETT?PACKARD
o}

CERTIFICATION ‘
Hewlett-Packard Company certifies thar this instnonent met its pubhshed

specifications at the time of shipment from the fuctory. Hewlett-Packard
Company further certifies that its calibration meusurements are traceable to the

United States National Buréan of Standards, to the extent allowed by the
Burean’s - calibration facility, and to the calibration fac:hm.s of other

International Standards Organization members,

WARRANTY AND ASSISTANCE

This HLchndekdfd prnduct is warranted. .ig.nnsl defects in malcmlb and
workmanship for a period of one year from the date of Shlment except that
in the case of cerlain compopents, if any, listed in‘Section § of* this operating
. manual, the warmnty shall'be for thé spetilied period, Hewlett-Packard w1ll at
its option, repair or replace products which prove, to be defective during the
warranty period provided they are returned to Hewlett- Packard, and provutu!

the proper preventive maintenance procedures as listed in’ thlb manual are,

followed. Repairs necessitated by misuse of the product are not covered by this
warranty. NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED,
INCLUDING BUT NOT 'LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
HEWLETT PACKARD IS NOT LIABLE FOR CONS[:QUI:NTIAL DAMAGES.

() thls product is sold as part of a Hewlett- Pm.k.lrd mttgratnd instrument

system, the above warranty shall not be applu.ablc and this produd shall be

covered only by the system w.u'r.mty
]

Service contracts or customer .umstan;e agrcements .m: ..:vailablc for
Hu.wlett Paukard products. , S y
. : ."‘; ' lil rf 1( )

i)
For any assistance, contact your ne.m,st Huwlett-Pnckard SJILS .rhd Service
Office, Addresses are provided at the back of this m.mu.al :
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B éecrlom
. GENERAL INFORMATION

! R L -
IREEN INTRODUGTION. Bk o _,

I- 2 This Operatmg and Service Manuat onltams tnformatton necessary to install, operate,
test, adjust, and service the Hewlett-pac ard Model 239A Oscillator, - n

1-3. Thts section of the manual contarns the performance specifications and general :
operatmg characteristics of the Model 239A. This section also lists available opttons and '
accessories and rncludes mstrument and manual 1dent1ﬁcatton information. - ‘ K

} . ! Lt
g . W S " '

1 4 SPECIFICATIOHS

145, Operatmg Specifications for the. Model 239A are Itsted in Table 1-1, These specrt‘ ca-
‘tions are the performance standards or fimits against which the instrument is tested Table
1-2 lists supplemental characteristics of the instrument. Supplemental characteristics are not
specrﬁcatrons but are typtcal charactensttt:s included as additional information for the user.

.;l
5

18, snrzrvconsrntnurmns - L R PR

' -7 Thrs product i isa Sat‘ety Class 1 mstrument (provided with a protecuve earth termtnal) |
The instrument and manual should be revrewed for safety marktngs and tnstructtons before
_ roperatton. ' : = :

W o ;
e B.j IHS'IIIUMENT AlD MAHUAI. IDEH’I’IFICATIDH ' :

1-9. Instrument tdenttf’ cation by serial number i rs Iocated on a plate attached to the rear

- panel of the instrument. Hewlett-Packard uses'a two-section serial number consisting of a
four-digit prefix and a five-digit suffix separated by a letter desngnatmg the country in which
the instrument was manufactured (A = U.S.A.; G = West Germany; J = Japan; U =
“United ngdom) The prefix is the same for all rdentrcal instruments and changes only when
a major instrument change is made. The suffix, however, is assigned sequentrally and is
“unique to each instrument. L _ |
1. lO Thts manual apphes 10 instruments with- serta! numbers md:cated on the title page. If

_ changes have been made in the instrument since the manual was printed, a yellow ““Manual
-~ Changes” supplement supplied with the manual will define these changes and explain how
to adapt the manual to the newer instruments. In addition, backdating information con-
tained in Section VII adapts the manual to older instruments with serial numbers lower than

those listed on the tttle page. ' .

R
1

- ll Part numbers for the manual and the mtcrot' checopy of the manual are lrsted on the -
tttlcpage. R T S B S

tA
R




General Information © -~~~ B | . ST '

1 15 RECOMMEHDED TEST EOUIPMEHT )

. 112 DEscRPTION, . SR

1-13. The Model 239A is an ultra-low distortion sinusoidal oscillator designed for applica-
tion in the audio frequency range. Frequency range of the 239A extends from 10 Iz to
1 110 kHz in four overlapplng decade ranges with two digit resolution. A frequency vernier
provndes contmuous frequency coverage between settings of the second dlgit control '

! 1 . 3 )

1= l4 Output level of the 239A is variable from less than 5 mV rms to 3 l6 V rms whcn ter-
mmated vlth a 600 ohm load, . ‘

’ {

Model 239A

l 16. Equlpmcnt requlred to maintain the Model 239A is llsted in Table i-3. Othcr equip-
ment ma:,r be subsmuled lf it'meets the cmical requirements hsted in the table.

; Fuquen:v HIII[I

Ouml Amnmcr : . ' )

': ‘ OutputVemler >10dBrange, continuouslyveriable
~ lavsl rmnm ‘ ’

 20Mzto 20 kHz <+ 0.1 dB '

'-eoonzs%

; § ! v
' Table 1-1. Specifications.

10 Hz to'110 kHz in 4 overlapplng decade ranges with 2 digit resolution Fre-

quency vernier provides continuous frequency coverage between second dlgit .
. switch settings. -~ | . .

) L

"n}l"uqulm Accuucv :_'

+ 2% of selected frequency {with FBEQUENCY VEHNIER in CAL positionl .

A
Meximum Ceiib:ated Output {1 kHz, 600 H] Ioadl ] ) s Y

‘ +10dBV{3 16 Vrms) +.,2 dB ' L

Output vafiabie from <1 mV to 3. 16 V ms into 600 ohms ’

i !
1

Fienge 60dBin 1008 steps
Accuracy: +.25dB/10dB step. Maximum Accumulative Error :t 1dB ;

N
.

10Hztoi10kHz =+ 02dB

ni‘stnnion:iiaﬁoo 1 Load, = 3 V.Output):

10 Hz 16 20 kHz: < — 95 dB {0.0018%) THD
20 kHz to 30 kHz: < ~B5 dB (0.0066%) THD'

30 kHz to 50 kHz: < —80 dB.{0.01%} THD ~

. 6O kHz to 110 kHz: < =70 dB (0. 032%} THD

‘E. : L

Uutput Impedlncr )
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Model 239A
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 Table 1-2. Supplemental Characteristics,

0 TR

- - ﬂpuutinn Envirorment:
Temperature: 0°Cto 60°C{+ 32°Fto 4+ 122°F) . -
HumidltyHange' <96%,0°Cto 40°C(+32°Fto +104°F)

L

\\'si ht. ‘
“Net 2, 5kg(5 5Ibs.) Shipping 3 9kg (B 5Ibs) o B

:
1

Storsge Tomperature: '
~40°Cto +75°Cl 40°Ft0 + 167°F)

Pamr s T '
100!120/220)240\/, + 5% —~10%, 4Bt066 Hz. 1QVA max.

! B

I

_ Dimension: .
" 106 mm wide‘?c 88 mm high x 269 mm deep (B 4" wide X b

3. 5"h[gh X 10 6'’ deep)

b y

~ Installation

) & ‘ B )
f‘iv Bl ] ; ‘
1 Tuble ) 3 Rscominended Test Equipment : o
Instrament . l:liliulSmiiiuiiu R nmmmm Model Uss . o)
Spactrun; Aﬁalyzer Fraquencv Rnnge' YO Hz- 330 kHz hp- Madel 3044 A Speclrum
I N . _ Frequency Rasolution; .1 Hz Anllmt i v !
. o v JnputAmplitude: 1V i ] : P .
'{Dynamic Range: 60 4B ' ‘ ! Y Fo
‘ { Measurement Resalution; +,1dB 1) ! ' .
) /! . Minimum Bandwidth: 3Hz - k
i - oy : 1
Ttue RMS antmeter P ! Frequency Range; 1O Hz-110kHz hp Model 3403C True HMS
) Voltage Range: 1 mV-10Vrms Vollmeter !
. Measurement Accurscy; +.5% , P
Measurement Hesolution: . 1% of : R . '
. fullscale E \ ! [ ‘
Crest Factor: 24. , = \ ! : h,
- , 1 ' L
Tuneabie Notch Frequem:v Range. 1 0 Hz- j10 kH: - “hp-Model 339A Distortion ‘
Filter - | NotchDepth: = - B0 dB . Measurement Set ! P
~ Input Level 3Vims' R il -} : '
Edectronic Counter Frequencv Range“ 10Hz-110kHz -hp-Model 6300A Counter ;1 .
i . Measurement Resolution: ,1% of Mainframe : ! :
s reading Iy ' - hp-Model 5302A Counter SN L
b ‘ Module e
_ g ¥ S ! . : |
Attenuatar Auenua;ion.OtcSO dB , | hp-Model 4437A Artenuator P
) rAceuracy: £ 0.1 dB : o i
Input/Output Impedance; 60011 ‘ ) ;
' Frequencyﬁange 10Hzt01 IOkHz Ay o )
FN | ;
DC Digital Voltmeter Input Range: l 5Vde hp Model 3485A bigilnl ' '!f '
! Measurement Accuracy: £.1% Voltmeler : AT 1
a3 Resolution: ,01% of fult sqqle : _ .
Oscilloscope Bandwlidih: DC - 500 kHz ! *hp-Model 1221A Oscillnscope ’
‘SweepTime: .18 -.5sec/div, . : R T
Sensitivity; .1 Vidiv, - : ' 4
Resistive Load 6001, 2.¥%; _-hp- Accessory No. 3 1095A l;"A i
L i - ) . . )
P = Performance Tests .
. A = Adjustment Procedures !
T= "]rrouble_shooting . |
. ) 1 ¥ k
' 1 [ )
_— 0 :
o . i -3/1-4
3 : i )




i
ot

PRI

Model 239A

‘;2 1. mrnonucmu

. ! . . : . [
2-2 Th:s sect:on of the n}anual contains information and instructions necessary to install

) ¢ Installation

SEBTIUN II R

INSTALLATION

. i
7

the Model 239A Oscillator, This section-also includes initial inspection procedures, power
-and grounding requjrements, environmental inl‘o_rmatior}, and packaging instructions.
! : N ' ‘

/ 2:3. INITIAL INSPECTION.

/" shipping containef or cushionin

/- the shipment have been checked 'for completeness and the instrument has bcen mechanically
: 3

- and elqctncally jnspected: Proccdures for testing the electrical performame 'of the Model

;7 239A are givenjin Section IV oS this manual, If the contents are’ incomplele, if there is -

: mechanical damage or deféct,

i . ! 3

| mnmus’l I

e -, To avoid ) azardoz}s electrical shock, do not perform e!ecmca! rests
Y when rhe[e are .wgns of shipping damage to any portion of the ‘
* outer enz'!osure (covers, pancls, meters) . S

SR

by o i e oy ) )

2.4, Th:s mslrume;t was carefully mspected bolh mechamcally and elegmcally, bcforc
_ /s shipment. It should be free of mars and scratches and in pcrfcct electrical order, The instru- )
-/ ment'should be inspected upon’ ?iecelpt for damage that might have occurred in transit, If the’

material is damaged, it should be kept until the contents of

-

¥
if the ms!rument does not pass the Performancc Tcst:,,

; \

. notify the nearest Hewlett- Packard Office. (A'list of the -hp- Sales and Service Offices is
. '~ .presented att
'+ % ing material shows signs of stress, ‘noti l’y the carrier as well as the Hewlett-Packard Office,

:

o Save the shipping matenals for thé carrier’s inspection,,

2- 9 B fore connecting ac powcr to the Modcl 239A make sure the | rear panel hne selector .
_ switches are set to correspor::! to the available power line voltage and that the proper fuseis -
+ . installed (see Figure 2-1), Tiie instrument is normally shipped from the' faclory wnh the line

: voltage and fuse selecte.l t‘or 120V ac operanon. R

e back of this manual ) If the shlppmg container is damaged or the LUSthIl- - |

'28 li’eVoltageSaIecliun. . b | ’ I,: -

"7 ‘ ' ’ . ' aa
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' Installation ' N | S . Model 239A
s ST e o : ,
. . .}"‘ [ l -‘] N o e N f o ) ) -
'l' it y ) ': ! ) §. ‘
I ; 1 \ . '| ‘ ! : ; N ' 1 ) i .| h .
P : t ' o ) e v ' Y | ] .
| ii —?40\/1 .. : . [ | .”' } '—'240\/'— . I ‘ ‘
X" | R X”""‘J 1
. : : ] ! v
- I \ ‘ .. Vo [ o
: o ) Vo . 1 RO Voot
| = laov]ﬂ i o v
: | o 3 ! l : "' N
N —— | g0V e 1+ , !
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220 volts | ‘ .240 volts . A
. !. . K ) p _ Vi y ' L ' o ; ,
! Sy ; '. . . ‘3 |{ .
3 "’ . - . ) . ] i.’ . \ . [ ; |
{ o . . . ‘( 4 s ‘_ gt . ', | _ !.[‘} ,":j E.
| - NOMINAL .| - 'OPERATING RANGE K - B T L 3
1" VOLTAGE .. " |° 710%, +5% of nominal , 7 ¢ FUSE L :
: . ' ) o
N X ! . . Jv v : ! ' (
I 100 volts : 90, ro 106 volts A 9.125 Al o
. S 120vels ] 108 to126volts , |0 ol
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T ¢ Frgurc 2- 2 illustrates the standard conl' guranons for - -hp- power - cables. The numbu’
' A . drrectly below cgch drawing is the -hp- Part Number for a power cable equipped with a con-

o (. pector of that conﬁguratrbn. If the appropriate power cable is not included with the instru- } -
RS . mcnt. nonfy the nearest hp- Sales and Servrce Of f ice and the proper cable wrll be provrded
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is SR o :.' : ooy " ’ " Pt ) I
) ) : o, ' b ' . i



1

“h

v

o

0

t

M'idel 239A 1T

S \ . , X L

. asov |- oy : I h 0V |
e OPERATION: %\ - oprtration | \' \ OPERATION OPERATION
Co by o ' : L :

| '_\' . “|i‘;
PLUG*: stv 1071.7084.24607 |-

N .,“’_:7
\f‘ %_ 'J “ﬁ
IYPES2 . . " | pruceinzssiemas €112 | PLUGT: NEMA B.15P

4 .
CABLE": HPB‘?OI?‘Q-‘ " CABLE': HP B120 1280 CABLE®; HP B120 1680 |

pluc' Nemagiee - 'k
CABLE*: HPB120 0BG '

WOV \
OPEF‘ATION
. ;J

It zs0v i 260V |
OPERATION ‘ ) OPERATION !

PLLIG® BSISG’!A s
[CABLE®: WP B 201361

PLUG*; CEEZ2Z VY

PLUG*! CEE7-V1)
CABLE®: WP B120 1860

CABLE®: HP BY20Q 1689

" » The number shown for the plug 1 |be Imluam; identilar for the phig} anly. i ' s ! 1
The number shown for tha cabie is an HP pary pummber for @ compiete cable Intluhing the plyg i : i

1

. drg! . . it . ; 3
N ' v t : ' Lo Sy
' ’ : | v R ! : 2 S ' L . v
1 . 13 | . R ; : H i

Flgure 22 Avallable Power Cables and Plug conflgumnuns. . / ' ) .
2:32. Crnundmg Haquirements. B T

. [_ L : . Vot ) .
-f [

'2-13. To protect operating personnel, the Nauonal Elecmcal Manufnctur r 's, Assaciation

(NEMA) recommends that the instrument cabinet andf front panel be grouy ded, The Modcl

239A is’ cqmppcd with a three-conductor power cable, which, when‘pluggcd lmo an

appropr;ate:reccptacle, grounds :hc mstrument. N el
3 R I,]“) o ' {

214 Bench Use. : i : ;

. ' i ' P K ! }. . i
2-!5 The Modcl 239A js’shipped with plasnc feet and tilt slandsf ms/lled and is readv for ‘
“use as a bench instrument, The plastic feet are shaped to permll "staékmg" with other half- o

from of the mstrumcnt for operating and viewmg convenience. ..

i
b

2-16. Rack Mounling
! (

2-17. The Model 239A may be rack moumed by adding racLimountmg adaptcr kit hp- Part )

‘Number 5061-0054. This kit contains all necessary hardware and mstrucnons to permit the ™ . '

Model 239A to be mounted in a standard 19 inch rack. _
et } L \ . | .
2 IB EHVIRUHMENTAL HEﬂUIHEMEH‘I’S h /” ‘ ' S = ’ B .

Y . . Lot

it o M i
: | WARNING L O T Y

.y To prevent e!ectr:ca! shock orfire hazard, do not expose rhe mslru- W Ik
e ment to ram ormmsture. /’ . : : A

poon - Installation

)
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YT 219 Uparatlng and Storage Tempsrature. o . _;7._1', L T .

[

2 20 Iniorder lo meet thcﬂspccﬂ' cations hstcd m Table l -1, The' msgrumcnt should bc .
e h opcrntcd kwnhm an amblent lcmperalurc range of 0°C 1o +50°C (+32°F to + l22°f‘) . oL

L T N
Sy i

o o 221, The instrument may be stored or shlppcd whcrc the amblcnt temperature rangc does o

o ') notexceed ~40°C to, +75°C( -40°F to + 167°F) Howevcr, themstrumcm should’ notbe _

e J stored or shrp7ed whcrc tempcraturc ﬂucluanons cause condcnsanon wuhm thcmstrumem S

N 'E ]

o 222 Humidny. i o 4 o i, C
' o . . T : ' . i -
Y T -\ ' i . ] i ; 9, . A 1 .

1 1
Doy
AT

RE— 2 23, The instrumenl may be opcratedm environments with relative humidity of up to '95%r b
o Howcaer, lhcmstrumcm must be protected from tcmpcralurc extremes which cause conden- Y
! . . salion wnhm thc mstrumcnl. | “ : » C i ) e
' 224 Altltu‘de. SRR ‘ S AR g,
L A L z-. . ‘.4 ' - . i ‘ i
AR ,2-,?5. The 1n< rument may be operated at altitudes up to 4572 mecters, {15,000 feet).’

'| ) ‘ H ‘I rf ‘, . \ ,.;:, . "|i . . i . S C R .’I‘

. ] o o . ‘ M ; i _
' 2-i25. REPACKAGING FOR SHIPMENT, ' o f ST o N o .
i | - : L T ;"",l' SRR R TN RN

s X , _ S WO NOTE oy - )
B a : ; ; ISR T . L
| ) . ] U’ the msrrumem is to be slnpped 10 Hewletr-PacAard Jor service or S A .
o R ‘5 repair, attach a mg lo ithe ms!mmem ldemwrmg the owner and . b,
o _ P mdua!mg the service or repair (0. be accomphshed., Include the Coa '
b ' model number unq’fu!! serial number aof the jnstrument. In any cor- R
‘ : respondence, idcnlify the mstrmnem by modei mimber and Jult
. _senal number. If you have any questions, contact your nearest -hp- ] N

EEER ) SalesandSe:wceOff'ce. o ‘ : i

. . i o . . ,
;‘ 4 : . ' 3 ¥ . . ; .
. b

i "

2-27. The following is a gcneral guide for repackagmg the instrument for sh;pmcnt{ If the
. original container is available, place the mstrument in the container with appropriate pack-
2ing matenal and seal well with strong tapc or metal bands, If the original contamer is not
; o avallable, procecd és follows: o ; L

O

- a."Wr‘ap the instrumem in heavy paper or plhstic befcre placing it in an inner comaincr.

T i a b P!ace packmg around all sides of the mslrumem and protect the front panel with card-.
board strlps or plasuc foam, e :

'} . 1;

f c. Place thumstrumem and inner contamer in a heavy carton and seal wuh strong. tape or
n mctal bands. - i :
' VA d Mark the shlppmg cbntamer "DELICATE lNSTRUMENT" “FRAGILE”, ClL. ' .

b 24 S TR ERE R o | !

e
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Model 239A ., . . ; SR o S - Operation
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o o OPEBATION C
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. 3-1./INTRODUCTION. S ! . | »'
| IR R ' ' 2 i ' : y

"%y Model 239A Oscillator, Inciuded is a description of the Opcl;éling characteristics and of the

" 3.5, The Model 239A is an ultra-low distortion sinusoidai oscillator designed for use in the

'|.|!

" _settings of the LEVEL control. Full output range of the 239A is less than 1 mV rms t0 3.16 V .

v . ! -i:,! G 0 el : RSN ,'.'., . o X
- 3-8. Front and rear panel controls and connectors are described in Figure 3-1. The descrip-
~ .- tion'of each control and connector is keyed to the number shown in the illustration.

B L B . . . ' ' ’ ' oy . - )
-+ 3-11. Before connecting ac power to the instrument, be certain the rear panel voltage selec- |
. - tor switches are !

. - per-fuseis installed for the' /oltage selected. For rated accuracy, the 239A shouid be allowed

S
R

" "overiapping ranges with two digit resolution. A frequency vernier provides continuous fre-

" - operating controls and connectors. W C . | SN
. A i e Yyt . oy, . _ ) Do . oY
. ] PR ' 1. ) ] . y o o i . A
', 3.3, OPERATING CHARACTERISTICS. . » - S e ' [ -
. oo v i e ! Sy i . : ) :
R . 'E Ty 'J . ,‘ i Ol ' ;g !, ’ : , |1 L , . . .
§70 0 340 General. RN R e -
; . U : ‘ ‘ : vt P - ' )

' audio frequeiicy range. Frequency range of 239A extends from 10 Hz to 110 kHz in four

. 1 ey S foy L . c . )
7 73-6. Output amplitude of the 239A is variable from 3.16 mV rms to 3.16 V rmsin six 10dBV
" steps using’the LEVEL control, A level vernier provides continuous level control between

° . .rms when terminated by 600 ohms (<2 mV rms to 6,32 V rms open circuit).
" sy R o | :_. . IR :E‘. R .

. 30. OPERATING INSTRUCTIONS. . ) - |
st TamGnad Wemtp -

_ .3-_i3. “The output frequenc'y"is determined by the setting of the FREQUENCY and FRE-

- stepsof the tenths control to permit continuous frequency selection from 10 Hz to 110 kHz.

[ U R I L a N . : i s P

‘

. e R . '._‘ . : - '_1 . ', . . ' \!‘ . ’ . . ' ‘
3.2, This section contains information and instructions necessary for operation of the .

3]

quenc' overage between settings of the second digit control.
<Ly -ll‘n‘: ) ; : ; B i . o ; )

Ty ;

t

i P

i1)

set to correspond to the voltage of the available power line and that the pro- T

‘1o **warm up”* for at least 15 minutes.’ 1
D R o ’ . ! |
. [ r;‘ L ‘ TR

-3-12. Frequency Selection. . -~ - . g

QUENCY VERNIER controls. The units and tenths controls determine the first and second o HAT
digits of the desired frequency. These numbers are then multiplied by the range selected. As .- .

" an example-to select a'frequency of 6.4 kHz, set the units control 1o 6, the tenths comtrolto

.4, and the multiplier fo % Ik. (The FREQUENCY VERNIER should be set to the CAL

' position.) The FREQUENCY VERNIER provides continuous frequency tuning between -

o3
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Model 239A.
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@ LINE switch nwnchas e power to the instru- 7 @I.EV£L vernier varies the output level balow the
) mant. ) I level selected by the level control. Ronge of the,
] “vernler is opproximately 10 dB, The vemler In
@LINE indicator Iughts when ac power is apphed lo combination with the level control permits the
! tha instrument output level to be continuously varied from less |

- than 1 mV ims to 3, lﬁfV ms. ')
® FHEQUENCY multiplier switches select the fre-. : :
_  quency range of the instrument {x 10, 10 Hz 1o . @ QUTPUT terminals pr fwde connacnon tor output
¢ 100 Hz: » 100, 100 Hz10 1 kHz; x 1K, 1 kHz to ) signal. Output Impedg.nce is 600 ohms,” )

10 kHz; » 10K, 10 kHz to 100 kM), : '
' ' ' ' . @ Ground Select switch sulecls LO terminal . :
reference. The LO terminal can be referenced to

"
@FREQUENCY controls select frequeincy within

range determined by the multiplier switches. The chassis ground {lower swiu.h position) or ellowed
" frequency contiols select the lirst kwo digits of - - to "float’’ 10 8 moaximum of .tso V dc relative to
“t the deslred frequency. o - eanh ground. )
\ FREQUENCY vernier adjusts the output frequen- \ ) AC VOLTAGE SELECTOR switches set the in
: cy above the frequency selacted by the frequen- strument to operate from 100V, 120 v, 200 V.,
' cy controls. frequency range of the vernier is Bp-. . or 240 V ac power source,
proximately equal to one step on the "lemhs . : 4
lraquencv control.. . e @ FUSE protects the instrument's circuits from ex-

cessive curent.
@LEVEL control adjusts ' the output level in six 5 ' S

30 dBV steps from 3.16 V rms to 3. 16 mV ims @ AC LINE conr-ecmr provndes connection lor ac -
maximum output. The level control also has an power. f

OFF position which switches the output off and RN N :
terrninates .the OUTPUT terminals with a 600 b L :
ohm resistor. - o o A T ' L )

N o '-Figu_ra 3-1'.-IContr'ol', Connector, and Indicator Descriﬁtiuns;"

i .
- i
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314 ﬂutputlevel P L

-3- 15 Thc output amphtudc is c.omrollcd Py the LEVEL and LEVL’L VERNIER LOI‘IlI’OlS. B
_ The LEVEL control s..lcm ‘output Jevels from 3.16 V rms full-scale to 3.16mV rms full-scale
. in six 10 dBV stcpm(tcrmnmtcd with 600 ohms). The LEVEL VERNIER provldcs con-
. tinuous level sclcctio’u between sctungs oI‘ the LEVEL control to pumu sdccuon of output
levels from less than 1 mV rmsto 3,16 V rms into 600 ohms (<2 mV rms to 6.32 Vrmsopen © -

o circuit), o " R o l
5 | B R, : ' ’ ey

r
i
P
I.
l

i h

,.316 Grnund Selactlon - ! | i TR T o
i i i \i i ‘ ot L

1
1

3- l? A Tront panel switch '1Ilows the user lp rcl‘crcnu: the OUTPUT LO terminal to :.Imssm . ,
ground (bottom position) or float the LO lernunal to eliminate **ground loops”. The 239/\ - ‘

Lhasus ground is conllcucd to safcly or p(ﬁwer line ground at the rear p'mcl , 3
. i ! i . Y
| _b .a': : H ] ;’ . N ) J] “
o { ;cmmoui ‘- L - .
o > R o i o J. oo
, ' | P ) g
n VR 7o prevem dumage 1o the oscillator umulry, do ,nor Sloat rhe LO 1
S & ouUTPUT rermma) more tlum + 30V de relativelto carth grrmml 4
o j . ff , / ,
: S ‘ . B L - | e
L L P L
, . i : i” : " :(r‘ V’i" t
' ; I C
iy ) 1 , o !
318, {IPERATOR s Mmmnnucs. HEE " . o
S ) s b : ‘ ) ".' ’ . .!
P ’ . l'- ) i . ‘:j ’

3-19. Fusa Beplacemsnt

3-20. The ac line fuse is Iocatcd on the rear pancl of the mstrumcnt Before th.kklm, or;
replacing the fuse, disconnect the ac line cord from thc mstrumem Refer to I‘lgurn 2.1 for _

thc prbpcr fusc value. | : : :

] .
o
. : i Lo
v
'
. i

| WARNING I | S
< o E . ‘ [ ) o ! /
' S : ' . L . : ' o o
._ -+ . Forcontinued protection against fire hazard, replace onlv with the . '

same type and rating of fuse as spec:f' ed for the fine volage bemg

used _ | s . _
4 3 . . 5 o R T oo !
| | o o '3:3/3.4
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Model 239A - . ‘ - Performance Tests

S i secioNw
~ PERFORMANCE TESTS

41. mrnanucnnu : R R ;
’ | ‘ ; , _ ‘
R l
ol 442, Thts section contams performance test procedures which can be used to verify that the _
Model 239A Oscillator meets the specifications listed in Table 1-1. All tests can be pcr- ;
formed without access to the interior of the instrument, :

43, :nmmrur REQUIRED. P - .
: . : v \ o : :
4-4. "The test equnpment requrred for the performance tests is ltsted at the begmmng of each o
" procedure and in the Reécommended Test Equipment Table in Sectton 1. If the recommended
equipment is not available, any equipment which meets the cntrcal specnl' c.\ttons gwen in the
table may be subsntuted 5 ’ :
Ly .

4 5. TEST HEBOHD
. i . P . . v
4-6 A Performance Test Record is included at the end of this sectton for convemence in
recording performance data. This record may be removed from the manual and used as a
_ permanent record of the incoming inspection or of a routine performance test. The Perfor-
- mance Test Record may be reproduced without written permlssron of Hewlett-Packard.

i

4 7 GAI.IBHATIUH CYClE

:4-8.. The Model 239A requrres penodrc ver:ﬁcatton of performance. The. performanee
, should be tested as part of the incoming mspectton and at 6 month or 1 year intervals depen-
\ ding upon the environmental condttrons and the user’s spectﬁc accuracy requirements.

-‘ 4-9._ PEHFOHMAHCE TESTS.
4-10. Outnut lmpednnco Toet. | B

} ‘Equrpment Requrred ‘ SR
- True RMS Voltmeter (-hp- Model 3403C) _ 1 _
' 600 0ohm Resistive Load ( hp- 11095A) ,r o o S
| N IR _ J _
A Set the 239A FREQLJENCY controls t‘or an output fr requenty of 1 ',cHz(l O x 1k, l're-
quency vermer to the CAL posmon) and the OUTPUT LEVEL contro!} tothe3.16 V range.

b Set the RMS Voltmeter controls to measure ac volts

L

c. Connect a cable between thc 239A OUTPUT termtnals and the Voltmeter mput con- X
nector . :

‘ )



Performance Tests - o o - Model 239A

By _ 600 Ohlm Resistive Load (- hp— Modcl 11095A)

. "'_‘_;{.‘ ' posmon)

4-2

1 t X . , . f
d. Adjust the 239A LEVEL VERNIER for a voltmeter reading of 6,00 V rms.
4 . \ ] ;
e. Dlsconnect thc cable from the voltmeter and insert the 600 ohm load. The voltmctcr
must indicate between 2.93 and 3.08 V rms, : ,

'

T . .
e . . ¥
) . .

311, _lhitp!_yt _leital and Flatness Test. '

Eqmpment Required:
True RMS Voltmeter (-hp- Model 3403C) -

~ a. Set the 239A controls foran output frequency of 1 kHz (1.0 X 1 k, vernier to the CAL
~ position) and an output level of 3.16 V (levcl control to the 3 V rangc, vernier to the CAL

b, Set the True RMS Voltmeter controls to measure ac volts on the 10 volt rangc. Connecl
the 600 ohm load to the Voltmeter input. ' 3

RS Conne_ct the 239A output to the 600 ohm ldéd. The voltmeter should indicate 3.16 V

rms i 07Vrms S .

T

A d Adjust the 239A LEVEL comrols for an output of 3.00 V rms. .

- e, Set the 239A to each frequency listed in Table 4-1 and verify that the output lcvcl is
within the limits spele' ed.

.
Table 4-1. Output leva'i/rilalnass Test.

Ffequéncy . Testlimits =
|, | _10Hz | 2.93-3.07Vms
J '~ 20 Hz ‘ 10
. : 20 kHz ° 2i97-l3.93Vrms T
109 kHz ‘| 2.93'-'3.07 Vrms LT

412, Auanuator Accuracv Test. N . o e

Eqmpment Requnred ' | o ) o R
_ True'RMS Voltmeter (-hp- Model 3403C) : : S .

Attenuator (-hp- Model 4437A) . L o ' R
600 ohm Resnst:vc Load ( hp- Model llOQSA) - : Lo



4-13, Step Accuracy.
a. Adjust the 239A controls for a frequency of 1'kHz.
b Conncct the'cquiphicnt as shown in Figure 4-1,

e Adjust ‘the Attenuator controls for 60.0 dB of attenuation, J -

Voltmeter,
g

¢, Down-rangc the 239A LEVEL control to the next lower range.

; | NOTE | -

]

When dlangmg the LE VEL control, care ‘must be ralwn to not ‘
dzsmrb the semng of the LEVEL Vernier control.

f *Dccrcasc the Attenuator setting by 10.0 dB

B Thc True RMS Voltmeter must indlcate bclwccn 2 9and 3.09mV. ' '
h. chcat Steps d through 8 until each posmon of the 239A LEVEL LOHUO[ has been
checked {

N

i Adjust'thc 219A conlrolj’for an oulpt'n frequency of 100 kHz.

"}, Repeat Steps ¢ through h.

i

© ATTENUATOR
. [-hp~ MODEL 3437A)
L ' P a NN (‘:
; 2.0 0 0 2.
1 il
-hp- 239A - :
0SCILLATOR :
G T e TRUE RMS VOLTMETER
NE mmmtm] 1 ‘ O T {=hp- MODEL 3403C)
1 < s
{ G
- , ] Sl s - 000 )
v : LTS o —
o - ! 600 LOAD
. i t-hp- 110N
o ';- S | ¥
. .' . i '1‘. 4
o ‘
 Figure 4-1. Attenuator Accuracy Test. | .

“.u“-&.j -I---;

. d. Adjllsl the 239A LEVEL comrols !‘or a readmg of 3.00 mV on the True RMb

Model 239A _ ' ‘ / - Performance Tests

a3




Performance Tests : . Model 239A

i

) 4-14. Accumulative Error Test.

L

-a. Adjust the 239A controls for an output frequency of 1 k_Hz. . _ ; .
b. Set the Attenu:ttor'c_ontrols for 60.0 dB of attenuqtion. N
‘¢, Connect the equipment as shown in Figure 4-1,

L d.. Adjmtthc 239A controls for a 3.00 mV reading on the True RMS Voltmeter,

e. Set the 239A LEVEL control to the 31.6mV range,

f. Adjust the Attenuvator for 20 dB. of attenuation. The True RMS Voltmetcr reading
must be between 2.67and 3.37 mV

i

'? g Set the 239A LEVEL control to the 10 mV range, _
) 1

h Ad]ust the Attenuator for 10 dB of attenuanon. The True RMS Voltmeter readtng
must be between 2.67 and 3 37TmV, . ,

. Set the 239A LEVEL control to the 3.16mV range.

j Adjust the Attenuator for 0dB of attenuatlon The True RMS Voltmeter readmg must
be between 2.67and 3.37 mV

415, Frequency Accuracy Test. o i
| Equlpment Reqmred' '
Frequency Counter (- hp- Model 5300A Mamframe, -hp— Model 5302A Frequency
Module) t
a. Set the 239A controls for an output frequency of 10 Hz (1.0 x 10, fi reqétency vernier to
the CAL position) and an output LEVEL of 3 volts !

b. Adjust the Frequency counter to measure period.

. c Co]nnect a cable between the 239A OUTPUT terminals and the Frequency counter in- .
put connector. The counter indication should be within the ltmtts lxsted in Table 4-2 fora
: frequency of 10 Hz. :

d. Verify the 239A frequency accuracy for each frequency listed in Table 4-.2.

\ . . - o
= . A ] . ‘
W : ] . - : 1.

4 16 Total Halmonlc Dtstottlon 'I'est

Equipment Requnred
~Spectrum Analyzer (-hp- Model 3044A)

- Tuneable Notch Filter (-hp- Model 339A) = . ' ‘
600 ohm Resistive Load (-hp- 11095A) - : - _ P




Model 239A

}

!

Table 4-2. Frequency Accuracy Test.

If it is only nece&sbry 10 determine whether the Model 239A meets

239A
- . Frequency
Frequency Range Test Limits

10 Hz x 10 102,04 10 98.04 msec
100 Hz x 100 10,204 to 9.804 msec

1 kHz 1020.4 10 980.4 psec
1.1 kHz 927,64 to 891,27 psec
1.2 kHz 850.34 10 816.99 psec
1.3 kHz: 784,93 1o 764.15 psec
1.4 kHz 728.86 to 700,28 psec
- 1.6 kHz 680.27 to 653,69 psec
1.6 kHz 637.76 10 612,75 psec
1.7 kHz 600,24 10 576.70 psec
1.8 kHz ) 666,89 10 544,66 psec’
1.9 kHz x 1K - 537.06 to 516,00 psec
~2.0kHz ' 510.20 to 480,20 psec
' 3.0kHz 340.14 to 326,80 psec
4.0 kHz - 265,10:t0 245.10 usec
" 5.0OkHz . 204,08 to 196.08 psec
- 6.0 kHz 170.07 to 163.40 psec
7.0 kHz 145,77 10 140,06 psec
- 8,0 kHz 127.65 10 122,55 psec
-9.0 kHz \ 113.38 10 108,93 psec
10,0 kHz 102.04 to 98,039 usec
10 kHz 102.04 10 98.039 pusec
109 kHz - x 10K 9.3615 10 8.9944 psec

"NOTE

Performance Tests

or exceeds the Total Harmonic Distortion specifications listed in

Table 1-1, the measurement can often be made using the Distortion
Analyzer alone. Keep in mind, however, the measurement includes
_ noise as well as Harmonic distortion. If satisfactory measurements
cannot be obiained with the Distortion Analyzer alone or ir "
accurate measurement of the 239A total harmonic distortion

is reqmred the fallowmg procedure should be used.

.
1

a. Set the 239\ controls for an output frequency of 10 Hz(l 0 x 10, frcquency vernier to

the CAL posmon) at-an output level of 3 volts.

£
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'b. Connecl'thc cquipment as shown in Figure 4.2,

¢. Set the Spectrum Analyzer measurement reference to the level of the 239A funda-

mental frequency as follows:

1

* 2. Tune the Spectrum Analyzer to the exact frequency of the fundamcntal frequcncy
(mdlcared by a maximum leve] read:ng on the Spectrum Analyzer).

3. Use thc level lndrcated as the measurement reference Icvcl

.

l Set the Distortion Analyzcr to the voltmetcr function and adjust the input range con-
trol as necessary to obtain an on-scale mctcr rcadmg, as near full- scale as possible,

. Model 239A

+

- SPECTRUM ANALYZER i
{~hp~ MODEL 3044A) ) .
. _ A
-y 1 ) -,
g TsiY DISTORTJON
- AN it  MEASUREMENT SET
g | O L o {-hp— MODEL 339A) .
= |Teeees|
o1 0| 0 5 E’ o O ( S ®©
0, . e Bubal
2!3&-;
} .
Ij 600 LOAD
L-kp- $10994)
~-hp- 239A-
OSCILLATOR ! !
DL L\ —
) - =
o rm m rm i r"ro
>
[5 I
Y - :

| Figure 4-2. Total Harmonic bisronion_Test_, ..
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d. Adjust the. Dlstoruon Analyzer controls as necessary to make a distortion measure-
ment, (The purpose of this step is to null the fundamental frequency of the 239A output,
'This puts :he drstornon products within rhc dynamlc range of the Spectrum Analyzer.) ’

e Adjusr lhc Spectrum Analyzer to measure the amplnudc of the second harmonic fre- -

~* quency, The amplitude of the second harmonic, relative to the fundamental frequency, is
" determined by adding the Spectrum Analyzer reading and the distortion range setting of the

Distortion Analyzer. (As an example-If the distortion range setting of the Distortion

‘Analyzer is —80 dB and the Spectrum Analyzer indicates —23 dB the amplitude of the

second harmonicis — 103 dB, relative to rhc fundamental.) Record the amplitude readmg of

‘the second harmonic.
-k Adjust the Spectrum Analyzer controls to measure the amphtudc of the third har- J
monic. Determine the relative amplitude of the third harmonic by adding the Spectrum

- Analyzer indication and the distortion range setting of the Distortion Analyzer. Rccord thc
, amphlude readmg of thethird harmomc.

. 8. Calculate the TotaI Harmonic Dlstoruon usmg the graph shown i in Figure 4-3. Asan
example-If-the amplitude of the second harmonic is — 110 dB and the third harmonic
amplitude is — 114 dB the. dB difference between the two is — 4 dB, Locate this number on

* the horizontal axis of the graph. The — 4 line intersects the curve at approximately the + 1.5

"' level on the vertical axis. The total harmonic distortion is therefore the amplitude of the
' + largest harmonic (second harmonic) .plus the number determined on thc vertrcal ‘axis
i '(~l10dB+15dB—‘—1085dB) R .,

h. The 239A should meet the 10 Hz THD spccrtlcauons llslcd in Table 4-3.

o Repeat Stcpscthroughg for cach frequencyhstcd in Tabled-3.

) . . .
'
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- Figure 4-3. Logarithmic Addiﬁon _e! Harrnonic Compelients.
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- Table4-3; Oscillator Total Harmonic Distortion Test.

339A THD
‘Frequency Specification
: ”
J0Hz. >~-95dB
100Hz ' >~95dB
1 kHz >-~-96dB
10kHz >-96dB
20KkHz >-95dB
30kHz >-85dB
50 khz >-80dB
109 kHz >~70d8B
|
f
i
a
H
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PERFORMANCE TEST RECORD "

b

Tests Performed By:
Date;'

Hewlett-Packard Model 239A
OSc[I!ator .
Serial No. ' . .y

Dutput lmpedanca Test: a
With an unloaded output level of 6. 00 V ims, the output level into a 600 tload =

tTest limits, 2,93 to 3.08 V rms). o oY
C Oulplit 'lnul and Flatness Tost: . o
" Full output at 1 kHz into 600 @ load = (Test limits 3,09 to 3.23 V rms),

‘| Output Leve) at; — - i
(referenced to 3.00 V at'1 kHz) ’ |

10Hz = 12)93 to 3.07 V rms)

'20 Hz = {2.97 t0 3.03 V rms)
20 kHz &  {2.97 10 3.03 V. rims)
109 k‘Hz = (2.93t0 3.07Vimms) | , -
* Attenustor Accuracy Test: ’ ‘
" Step Accuracy "
. " H V":i‘:
' | 238a o
~ Output True RMS ‘
Level Meter Test
Setting -Reading v Limits
: . o
1v '
316V _ _— '
AV | 29110 3.09 mv
3.16mV N
oy ]
3.16mV_.
]



i - \}-\ '
Accumulative Accuracy o '
' ¥
239A |,
Qutput True RMS |,
Level Meter Test
Setting Reading Limits ]
L omv ———— | 2.67103.37 MV
3.16 mv — ' '.
Frlqulncy Accuracy Test: ‘
: _ [Frequency
o 239A Counter
239A . | - Freguency Indication |- :
Frequency Range “ {Period) ©© |  Test Limits
10Hz x10 _ _ 102,04 10 98.04 mse¢’ | '
100Hz | ‘x100 10.204 10 9.804 msec |,
;| rokHz S _| 1020.4 to 980.4 psec
], Vi kHz Voo R 927.64 to 891,27 psec
Ct2kHz | - 850,54 to 816.99 psec |
1.3kHz L __1784.9310764.15 psec |
1.4kHz o | 728.86 to 700.28 psec
1.5 kHz R 680.27 10 663,59 psec
1,6 kHz | _ 1637.76 10 612,75 psec
1.7 kHz N 600.24 to 576,70 usec
1.8kHz | _ 1566.89 to 544.66 usec
._ tekHz | XM 1 1%37.0610616.00 usec
|20k | - ' 510,20 to 490.2_0 psec
3.0kHz o - 1340.14 10 326.80 psec
a0kHz | | ' 255,10 to 246.10 psec
5.0 kHz | : ; 204.08 to 196.08 pusec
6.0kHz | & - _ 1170.07 t0 163.40 psec
o 7.0kHz | . | 145.77 to 140.06 usec ~_
BokHz | b 1127.56t0122.65 psec ’
sokHz | L 111338 t0 108.93 psec
100kH: | | ] 102.04 10 98.039 usec
sokiz | g0 b 1102041098089 psec | °
109 kHz e 9.3615 tg 8.9944 psec




Total Hu!rmnﬁlt Distortion Test: AN
) ' :
| " 239A- |
' ;| Output | Calculated Test
‘| Frequency ! THD Limit
}
| W C10Hz

100 Hz
o 1 kHz
| _ . " 10 kHz

 _95dB’

|20 kHz ' .
S 30 kHz 85 dB
3 : __EQ kHz ~80 dB
. ! ! . ;
o 109 kHz ~70 dB
N . B ) .
\
<) i
1y
|
Bk ; | I
o ; . j
0,
1
)
.
B R
3 ! Sl o
AN ; .“!1\;_ ' s
! . 1) iy 3 o :
T : ‘3 ' . ,I‘-f_
- -




WARNING |}
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These 'servicfng instructions are for -use by
_trained service personnel only. To avoid elec-
trical shock, do not perform any serwcmg arher
‘than that conramed in the operating mstruc- :

_tions unlea.s you are qualified to do 50,
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N

- function of each adjustment is listed in Table 5-2. =

e Adjust RS6 (GAIN' ADJUST) for a DVM reading of —0.4 ¥ dc 0.1 V dc.

. _Modef':g39A Lot _ o o : Adjustments

N
| . : | . : 1

' SECTIONV
. ADJUSTMENTS R

. : 1 ’ ’
) . ) : : i : '

) "

. 6. INTRODUCTION. .+

i
i ; I

5-2. This section contains complete adjustment procedures for the Model 239A Qscillélor.
After the instrument has been adjusted according to the procedures given in this section, it
- should meet the accuracy specified in Table I-1. SRR

53 EQUIPMENT REQUIRED. ' .

' 5-4. The test equipment required to perform the adjustments is listed at the beginning of
“each adjustment;procedure and in the Recbmmc_nded Test Equipment Table in Section 1. If -
the recommended equipment is not'available, substitute equipiment which meets the critical
_specifications listed in the table may be used., | a ' :

o oy + .

‘55, ADJUSTMENT LCCATIONS.

.5-6. The iocation of all adjuStnients fs shown in Figure 5-1 at the back (_)f this section. The

)
-1

. 57, FACTORY SELECTED COMPONENTS.

5-8. Certain components in the Model 239A are individually selected to compensate for
“varying circuit parameters, ‘These components are noted on the schematics and in the
“material list by an asterisk (*). The value listed in the material list and on the schematic is the

.. typical value of the sclected component, The function of the factory selected components

i

and their value ranges are listed in Table 5-1. . , )
' . ) R ! H .

59, ADJUSTMENT PROCEOURES.  ~

5-10. -Gain Adjustment.
 Equipment Required: Digital Voltmeter, (-hp- Model 3465A) L
n g - . i . . J . ' . .. J \ . . . : . ’
-a.Set the,239A controls for an output frequency of 100 Hz (1,0 X 100, vernier in the
" CAL position). R - _ :
P -

b. Set the DYM controls to measure DC vaolts (2 vogll rang;). Connect the DVM’s high in-

- put to TP5 and ‘the low input to the GND test point.|, .

§

RV : ' ‘ i 5-1



_Adjustments -

5.2

_ 511, Fraquencv Adjustment,

d. Set the 239A to the %10 range. } o . ._'

¢. The DVM reading should be more neganvc than - 0.4 V dc; if not, readjust R56 for
~0,4 Vde +£0.1 Vdec. :

h

- Equipment Required: Electronic Countcr (-hp- Modei 5300A. Mainframe, Model' SJOZA

Un:vcrbal Counter Modulc)

a. Set the 239A controls for an output frequency of 10 kHz (l 0 x 10 k, vernier in the
CAL position) and an output lcvel of 3 volts. :

b. Conncu the 239A output;to the counter input,

¢ Adjusl C5 (10 kHz FREQUENCY ADJUST) for a counter indication of 10 kHz
+10 Hz. .

d. Adjust 239A FREQUENCY controls: for a frcqucncy ol‘ 100 kHz (10.0 x- 10 k).

e. Verify that the counter indicates 100 kHz + 1 kHz. !f not, readjust C5 unul both the

| 10 kHz and 100 kHz readings are within the specified limits.
-5 12, Uulput Adjustment

| *t:qu:pment Reqmrcd True RMS Voltmcler( hp- Model 3403C) Y

" a. Sct the 239A controls for an output frequency ofl kHz(l 0 % 1k, vernier in the CAL
position) and an output level of 3.16 volts (LEVEL control to 3.16 V range and level vernier

to the CAL posmon)

b. Set the True RMS Voltmeter controls to measure ac volts. Connect the 239A output lo
the voltmeter input,

¢. Adjust R30 (OUTPUT LVL CAL) for a voltmeter indication of 3.[6.' volts rms,

c

Mode] 239A



Table 5-1. Factory Selected Components.

Reference Range of
Designator Values i Duseription
C43 27 pF to 760 pF Value selected for minimum second
i 0 harmonic distortion at the output ter-
minals for, fundamental frequencies
of 20 kHz and greater.
C45 - 0 to 22 pF Used to adjust frequency at 100 kHz
_ when ‘the frequency adjustment
(Paragraph 5-11) cannot be made. If
C45 Is necessary the frequency ac-
curacy should be checked at 10 kHz
intervals over the -entirte x10 k
_range.
B
. Table 5-2. Adjustable Camponents. ’
. AY
~ Adjustment Refarance A#justment - ' :
Nams Designator . Parapgraph - Description
" ” ) ) !
10 kHz Frequency Adjust Cb 5-11 ‘Adjusts Oscillator frequency’
ST on the x 10 K range.
0utbut Level Cal. R30 5-12 Adjust the maximum output'
' : T level of the oscillator, -
Gain Adjust RE6 5-10 ' | Adjusts the gain of the
. oscillator amplifier.
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K V. SECTION VI
TS g;nsmcmms PARTS

6- 1. .mmnnucnon ¥ o | |

6-2. ,Thls section conlams 1nf ormation for ordcnng replaccmcm parts, Table 6-3 lists p.ms
in nlphamcnc order of their reference designators and indicates the deseription, -hp- Parl

Nuthr of cm.h part, tog,cthcr wuh any apphcablc nOlt.S, and provides lhc following: '

! I

a. T otal quantity used in the instrument (Qty Lolumn) The total quannty of a part n
given thc first time the part. numbcr appcars : ,

I ) ’
y . . - . :

y . V
.f: b Dcscnpnon of the part. (Scc abbrcvmuons hslcd in Tablc 6- l 2)

Typual manul‘aclurcr ol‘ thc part ina f’ ve: du,n (.odc. (See T Table 6-2 tor Im of

manufaclurcrs ) i i o

i
W
ar

‘, ! . B
. o A
n! . ‘:.'|‘ . '

6-3 l\msccllancous parts arc hslc(l at thc cnd of Table. 6-.'.

54 onnmmc IHFOHMATIUH R

o, ) ! .’\‘,
| ‘ 5 !

‘ ', 6 5. To oblain rcplaccmcnt pans, address order or mqulry 10 your local Hewlett- Paukard

! Flcld Ofﬁ;c. (Field 0f fice locations are, Ilsted at lhc back of the manual.) Idemtify parts by

" lhclr Hewlett- Packard pan numbcrs. l'ldudc mstrumcnt model and serial numbcrs.

;||’ ‘ \ . ‘. \].‘ 1 ‘.- bl

r_-’ss uuuausunpnms S A

. s a,

6~7. To oh;aih a pan thal s not lhtcd mcludc. fo‘ SRR
. \! 4 . . v 1 . ‘
% lnstrumcnt model! number. D Sy , _
‘b lnstmmcnt §cnal numbcr. "g‘ : o ‘ ‘ S o
c. Dcscnpnon of the part o L A RN o
d Function and locauon of lhc parl.‘ . o '

68, ans cuAuGEs R - o

, 6-9 Componems Wthh havc bcen changed are so. markcd by onc ol ‘three symbols. i.c., 4,

A with a letter subscnpl, e, g.,'An. or A with a number ‘:ubm.npl\ e.g., A10. A & withno
subscnpl‘indlcates thc component listed is the preferred rcp!acemcm for an carltcr com-
ponent. A A with'; a letter subscnpl indicates a change which is cxplamed in anote at the bot-
tom of the page, A A w:th a number subscript indicates the related ¢hange is dlscusscd in

| 7 backdatmg (Semon VII) Thq number of the subscnpt indicates the numbcr of .the Lhanbe in

backdating which shou!d be rcferrcd to. D T R "

v . L L X - ] S [ '

) N : , ' . ' “’ S O :6'1
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B 10. PBOPRIETARY PARTS. : gk

'6-11.
repair and scrwéc of Hewlett- Packard instruments,

)

" Table 6-1. Standard Abbreviations.

: Madel 239A
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Table 6-2. Code List of Manufacturers,

r

Mir. - N :
No. Manufacturer Name

Address

01121
01928
04713
17856
24546
27014
28480
56289

172136
74970
76915

Allen-Bradley Co.

RCA Corp Solid State Div.
Motorola Semaconductor Products
Siliconix Inc. ) _
Corning Glass Works (Bradford)
National Semiconductor Corp.
Hewlett-Packard Co. Corporate Hq
Sprague Electric Co. .

Electro Motive Corp Sub IEC
Johnson E F Co.
Littelfuse Inc.

-1

‘Milwaukee, W] 53204
Somerville,
Phoenix, AZ 85062
Santa Clara, CA 95054
Bradford, PA 16701
Santa Clara, CA 950561
Palo Alto, CA 94304
North Adams, MA 01247
Willimantic, CT 06226
Waseca, MN 56093
Des Piaines, IL 60016

NJ 08876

62"




‘Model 239A Replaceable Parts
i i B
Table 6-3. Replaceahle Parts.
art \ L '
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7-2." This section of the manual norm.\lly containg b;u.kd.mm; informatlon ncu.ss.try to I
adapt this manual to older instruments. Since no instrument’ modifications have been per-
formed at the time this manual was printed, the m anual apphc.s dircetly to all instruments
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81, INTRODUCTION. | | ,

‘l c . N ) '
- 8- 2 Thls section ‘contains thcory of pperauon, lroublcshootmg mformatmn. safcly con-
's:dcrauons, and gencral scrv:cc mformnnon for the Model 239A Oscullator.

G : : )
- ' N

83 bAFETV CDNSIDEHATIONS. , ‘ ‘ b \

-1
o : .

) o 8- 4 Although this instrument has been designed in accordance with international safety

S slandards, this manual contains lnformauon cauuons. and warnings which must be follow-
ed to ensure safe operation and to maintain the i mstrumcm in safe operating condition. Ser-
vice and adjustments should be pcrformed by qualified service personnel only.

8-5. Any adjustmcnt maimcnancc, or repair of the opcncd instrument while any powcr or
voltage is japphed should be avoided as much as possible, and wncn inevitable, should be car-
ncd 0 L only by a skilled person who is aware ot' the, hazard mvolvcd

e | WARNING | e
|{ R ‘} : Lo . . ..

B An y mrerrupuan aof the protective grounding condm'mr finside or
! -~ outside the msrrumem) or d.'sconnecnon of the protective earth
e terminal is likely to make the mslrmnem dangerous. -Intentional
SR " interruption of the -protective groundmg conductor is strictly.

N prolubucd \ .

L . [ : !

18-6. Tt is possnblc for capacitors inside the instrument to still be charged even if the instru- :
- mcnt has bccn disconnccted from its power source, : S _ !

"8-7 Be certain that only fuses with the required current rating and of the specified 1ype
' (normal blow, time dclay, etc.) are used for replacement. The use of repaired fuses and the
1" . short-circuiting of fuse holders must be avoided. e
. o !
o _‘ v . : i X O
. o } . | WARNING o
o R o The service information presented in this manual is normally used
T o ~ with the protective covers removed and power applied 1o the .
' instrument. Energy available dr’ many points may, if wntacled
result in personal uuury
A B . 1} - .
._ 88 HECUMMEHDED TEST EUUIPMENT UL P

8-9. Test equnpmem required 10 maintain the Model 239A Oscillator is listed in Table 1-3, '
Equipment other than that listed may {2 used as long as the critical specifications are met.
\ ; ;

‘
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; ‘ © Model 239A

THEORY OF OPZRATION -
B-10. GENEHAI. DESCHlPTIUN R

8-11. 'l'hc Model 239A is an ultra-low distortion osull.tlor which provides a sinusoidal signal
ranging from 10 Hz to 110 kHz at signal levels from less than I mV rms 10 3.16 V rms into a
600 ohm impedance. Figure 8-1 shows a simplified block diagram of the Model 239A,

’ . . s . ]
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Figure 8-*, Model 239A Simplified Block Diagram.

8-12. Operating frequency of the oscillator is determined by ; lbndk.ul T fiher located in
the negative feedback path of oscillator amplifier UL, Frequency, is selected in four decade
ranges with two digit resolution. A frequency vernier permits sclc-..non{ of frequencies be-
tween settings of the tenths ln.qumu.) control for continuous frequency coverage from 10
Hz to 110 kHz,

8-13. Output leve] of the oscillator ampllﬁcr is maintained by an amphitude control vircuit
located in the positive feedback path of amplifier UL, The control circuit samples the |
positive peaks of the oscillator output and adjusts the gain of Ul s nu.wmr) 1o maintiin a
constant lcw.l




-y Model 239A
1 :

)

. level is 3,16 V rms into a 600 ohm load.

8-15. CIRCUIT DESCRIPTIONS.

vl t
- 8-16. Frequencv’Genéra!inn.

! : 3

\
8-14, Bulfer amplitier U3 is a unity gain amplifier which'isolates the oscillator circuitry
from the output. The input level to U3 is varied from approximately 2 V rms to 6 V rms by
LEVEL vernier R31, The output of U3 is applicd to the output attenuator. The attenuator is
a resistive divider which attenuates the output signal in 10 dBV steps. The maximum. output

[

1 T
- !

1 3

8-17. Figure 8-2 shows a simplified schematic diagram of the oscillator circuitry used in the
Model 239A. The operating frequency of the oscillator is determined by the **bridge T
filter located in the nepative feedback path of amplifier UL, At resonant frequency, the
negative feedback signal at the inverting input of Ul is minimum and equal to Vo/51, The
four decade frequency ranges (x 10, X 100, x 1k, % 10k) are determined by the values of Cp
and Cy, while particular frequencies within each range are dctcrmmcd by the selection of
resistors Ra and R, s

H

DDDD

I?A *R i
RB R

AMPL'I TUDE |
CONTROL B )
NE TWORK| |

230A-5

i !
. f [ i
L

; L Figure 8-2. Simplified Oscillator Circuitry.
} Y N

b
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- The oscillator output is sampled during the positive peaks by the peak detector cireuit von-
_ sisting of CR1 and C,. A de level equal to the peak value of the oscillator signal is stored on

charge current.

' . . ) I

i

8-18. Amplitude Gantrol. B : .

_ : \
8-19, The purpose of the amplitude control circuitry is to monitor the oscillator output level ‘
and derive an error signal 1o control the gain of amplifier Ul The basic oscillator amplitude '

is determined by resistors RSS, R56 and R57 located in the positive feedbayk circuit of

amplifier UL and is regulated by the amplitude control cireuit (see Figure 8-3)’.’
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Figure 8-3. Simplified Amplitude Control Circuit,

capaciior Cy and is compared 10 a reference voltage by difference amplifier U2A. The out-
put of U2A represents the amplitude error of 'the oscillatm: output. Under pormal condi-
tions, the error signal is small (less than 300 mV) and is applied to integrator U2B through
r¢sistor Ry. Integrator U2B acts as a low-pass filter to reduce ripple due to the peak detector
circuit. Resistor Ry determines the integrator charge current and is uniyue to each frequency
range selected, The integrator drives control FET Q1 which acts as a variable resistor in
parallel with feedback resistor R5S to change the gain of oscillator amplifier Ul. Diodes
CR2 and CR3 provide a fast response path when large amplitude errors occur. In this case,
the amplitude crror causes the output of difference amplifier U2A to exceed the conduction
voltage of CR2 (output too low) or CR3 {output too high) which increases the integrator
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: 8-20. Output Buffer and Attenuator. f .

. 8-21. (Refer to Figure 8-5). The oscillator signal is applied to the outpu buffer amplifier
(U3) through the LEVEL VERNIER control. The level vernier varies the output level of the

" buffer amplifier from approximately 2 V rms to 6 V rms. The buffer amplifier output is

“ divided by the output attenuator in 10 dB V steps from 3.16 V rms to 3.16 mV rms maximum
output into a 600 ohm load. The attenuator also includes an OFF position which disables the
oscillator output and terminates the OUTPUT terminals with a 600 ohm resistive load, The
combination of output attenuator and' level vernier permits the sclection of output levels
from | mVY rms t0:3.16 V rms into 600 ohms (2 mV 10 6.32 V open circuit),

; i : .
8-22. A zener diode protection circuit (CR30-CR33) protects the oscillator circuitry from
‘the accidental application of voltage to the oscillator OUTPUT terminals.

TROUBLESHOOTING

'

8-23. Troubleshooting information for the Model 239A consists of waveforms, voltage
levels and notes included as part of the schematic diagrams. Due to the circuit simplicity of
the 239A, no special troubleshooling procedures are included, P

: S 8-5/8-6
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