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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.

Agilent Technologies


http://www.agilent.com/

- " PP : ' ‘ '
' [N ' . ,
e Yy , . ) . ; . o
. v . ' \
' “ ' : .
' Y SO . . .
4 l' Y‘ . N . v
! \ f . ) '
B .. 4 g B . N

OPERATING AND SERVICE MANUAL

rrrr

FOUR ‘
CHANNEL
VERTICAL
AMPLIFIERI

(A

. HEWLETT \lg PACKARD

)
/

ldn —

" . v60




o
)

CERTIFICATION

Hewlett-Packard Compan: v certifies that this in: strument met its published
wspecifications’ dt the time of shipment from the factory. Hewlett-Packard
Company further certifies that its celibration measurements are traceable
to the United States National Bureau of Standards, to the extent allowed

by the Bureau's calibration facility, and to the (alzbz‘atum facilities of other

- International Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials
and workmanship for a period of one year from the date of shipment.
Hewlett-Packard will, at its option, repair or replace products which prove
to be defective during ‘the warranty period pmvnded they are returned
to Hewle tt-Packard, and provided the preventive maintenance procedures
in this manuai are followed. Répairs necessitated by misuse of the product
are not covered by this warranty. NO OTHER WARRANTIES ARE EX-
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANT-ABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD 1S NOT
LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are available for

Hewlett-Packard products. :

For any assistance, contact your nearest Hewlett-Packard Sales and

hervu e Office. Addresses are pn\»wded at the back of this manual. -
‘. = .
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~ 'SAFETY SUMMARY

- I

The Iollowlng general safety precautions must be obsarvod during all phasas of oporallon, service,
and repair of this instrument. Fallure to compiy with these precautions or with specific warnings
elsewhere In this manual violates safety standards of design, manufacture, and intended use of the
instrument. Hewlett-Packard Company assumes no liability for the customer’s fallure to. comply

with these requirements. "

GROUND THE INSTHUMENT

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

International Electrotechmcct Commission (IEC) safety standards, L

‘DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHEHE.

Do not operate the instrument in the presence of flammable gases or fumes. Operatron of any
electrrcal instrument in such an envuronment constitutes a defrnlte safety hazard.

KEEP AWAY FROM LiVE CIHCQITS.

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

touching them.
DO NOT ssnvrne. OR ADJUST ALONE.

Do not attempt rnternal service or adjustment unless another person capable of rendering first aid
and resuscrtatron s present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of 'the danger of tntroducrng additional hazards, do not ‘install substitute parts or perform
any unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS

Warmngs such as the example below, precade potentially dangerous procedures throughout thrs
manual. Instructions contained in the warnings must be followed. ,

o o " | l WARNING I

Daingerous voltages, éapable-‘ of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting.

8S-1-1/76 |
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' e S ~ SECTION!
GENERAL INFORMATION

- 3-1. INTRODUCTION. RN L
" ~ 1-2. This manual provides operating and servicing
information for the Hewlett- Packard Model P809A
Four-channel Vertical | l\mpllﬁ\ﬂr (figure 1-1). The
manual is divided into eight ‘se('\txonu. rach covering
: a specific topic or aspect of the instrument. All
schematics are located at the rear of the manual
and can be unfolded and used for, reference whlle
reading any part of the marual. \,\
‘13‘ This section umtams a de%c iption of the
o Model 1809A. The instrument ¢ ecifications are
listed in table 1-1. Table 1-2 lists and describes
) the abbreviations used thmug,hout this manual exwpt
in Section VI. The parts listed in Section VI are
‘a computer readout \ and use computer- supphed
abbreviations (table 6- 1) |

1-4. INSTRUMENT\ DESCRIP\"ION

. - The Hew'e‘ttﬁ Packard M()doi {8(9A. Four-chan- |

in unit for the HP 180-series oscilloscope s,vs,tem
As a vertical amplifier ‘plug-m the Model 1809A
mates with all 180 tim¢ base plug:ins (refer to
“Section I for instrumen! compatioi; lity). The fol-
lowing paragraphs provide
M()del 1809A.

nel Vertical Amphher is \1 versatile, wideband, plug-

1-6. INPUT IMPEDANCE. |The, four-channel input:..
impedance' characteristics of Model. ;1309A permit
a wide vanety of useful applications. The., hlgh
impedance input, 1_ ogohm (£1%) shunted by, .
approximately 12 pI® capacitance, pvowdes excellent
general -purpose measurement .c 1pab1htxeq to 100
. o MMI." High 1mped‘(mce input is avi x}ll,nbie for either -
T, ac or'de input coupling. A erl(*( tablé”H0-0hm mput
" impedance provides a 50- ohm- input . termindtum
(+2%). with a VSWR of Tess than 1.3:1at 100 Mz
it on all ranges. A }ugh quality :50-ohm termifiation is
©~ . maintained by u)mpensatmn for -the normal mput
capagltdnce that is 1ot pobqlb]o with: external =
R terminationg. This ‘internal - términation alst allows
' the hxgh 10- volt maxnmum input: capablhty P

it 1.7 BANJ;)WIDTH o | '

R

- 8 High Impedance Input Bundwndth hmnts far -
.+ ,or B (C or D)¢an be inverted to ohtain differential

LEAEB CtD)’ dlsbluy The common: mode rejectivyy,,

thethigh impedance input are meaqured 3 dB down
when 'compared to a 6- dmmon reference slgn.al from
o a termmated- 50-ohm source.” Bandwidth for» the
* . Model 18()‘)A ‘get for a de -mupled hlgh lmdeuanco“
: mput is dc to 100 MH! Bandwndth for' ﬂm ac Joupled

: J

) .
RN R . ('(

s \
2h ’;‘.'.‘_‘: i, 4

a brief description of the B

- 1- 13 whop \,i)urmg (H()l’ chsplﬂy o u'h ‘channel

- uiging the algebraic -finctions *A:B and t(C¢D, the

- o V/dxv mrigeq

4
dor . ' Al N 0 . B BaRY
) .'\,}'4,;, R . - ' WL e
A R T s
o X ty '

General Information

B v . Vo ' . ' O b
A . . e B U
;! e AN

. . P f N T n,

hlgh 1mpcdance mput is from approxnmately 1() Hz
to 1()() MHz. .

' “1-9 50- O»hm Input Bandwxdth for the .)(H)hm mput A

1mpeddnce is from dc to 100 Mz Bandwidth is

measured with a 6-division’ reicrpmo sngnal from
a terminated’50- ohm source (mtm‘ al 50)- ohm ‘imped-

ance’ provndes an ideal termlnam)n tm' a .)0 th

source), ‘ C \ L
1-10. RISE TIME Rlbe tmle for the Modgl 1809A

(me asured between 10% and 90% a(mplltudc levels)
is less than 3.5 nano‘v‘condb 'when ‘measuared. on a,
6-division mput step trom a teu‘mlndtod a()hhm-
souce ‘ L

/

1- i1 DEFLECTION SENSITIVITY Doﬂm'tmn l"a(tprs

range from 10 mV/div to 5V /div in' 9 calibrated
positions. Attenuator ac curacy is +2%. A vernier for

each channel provulob ~continuous  adjustment
between all dof'lectum factor ranges .md extends
max1mum deﬂe(tmn f‘utor to at le: st )V/ div.

1-12. MODES OF OPERATION [n ad(htmn tosmglo— o
chdnnel dlspl.w, several combinations of dmplays v \
ace available. Other display combinations are C H()P
ALT, and’ dlgobmw vldltmn o( ¢hannels A+B" ,,md

(,+I), ‘ , | o | K i

f
i

is displayed durmg the same sweep. In this, mndo

a  |;.;  the CKT beam ‘is switched between four chiifels at
A .1()() kHz rate (.1ppr0xnm(xtel\y') To eliminate undesir-

able thanpnel switching - transieiils imm a display, R
the CRT beam ‘i blanked during sw;tchmg When

switching rate, between the: o dlsplnyed channels

ls appproxlm.ltely g MH& L S

,,‘ .
1

114 AII I)urmgi Al T rlwplay,' ouch vhannel is

R dmplayed (m altern..}te sweeps Ot ‘the (‘[‘T b&"lm

ALT display is purtlcuhu‘ly useful fom mdkmg four-”

i ,channel comparison measuriments with’ ‘relahvc]v
“fagt, bweep ‘}pée‘d‘i e S

1-15. A+B ~and C+D Modes 'I‘he A+B “and - (‘*D

" irhodes of operaiion preqent an algebraic display of
. clmmiels A+B and C+D. By usmg the front- panel"ﬁ}qg“f,,-’

control sWwitches \OI*‘I* ON-INVT), either channel A

ratic (CMRR) for diffgrential ampllﬁer’"}perutwn is,
at least 20 dB npm dc to B(J‘Mllz on 10 n'.. /di ,




; General Infonnatlon‘~

) B Coay
)

. w1-16 TR!GGERING

SRV synchromzéd by any channel or the compo‘nte wmai
/ ~of the d,;hpldy e e R

o ! . . . [
TR i o

117 '1‘1 genng occurs on sxgnals from de to H0.

: 'MHz that ‘vause 0.5 division or more of vertical
'_\1 . deflpctlon. mcreasmg to 1 division or more of
© vertical deflectmn at 100 MHz in all display modes
N .w1th Model 1-‘%24!\ 182")A or 1820C time bases.

Yoo
b, \

" '1 ‘18 MAX!MUM SIGNAL INPbT .The
sdfe mput signal i IB 1300 voltq (dec + peak.ac)at 1 kHz

. or Jebq on all mnges except’ the 10 mV/div range.
“On' the 10 mV/div’ range, the maximum safe input
sngndl 1-; *in() volta (de + pe 1k ac) at 1 kHz or less.

-19 WARRANTY

u\ x‘

]20 ‘The warr.mty qtatemcnt applu able to this
mstrummt is - pnntcd msnde the front cover of thns

anual - SRR
LT sy
! A § CAUTION
,( \ ._ ‘( ’ ."‘-.?.,', PVUVVIVIY. oy
R 3 The' Wflrranty may . be void for mstru-

Lo | rmen-cs havmg a mutllated qonal number -
St tags : '
o .»1-21 Akcessomss AVAILABLE

1- 42 Hewlett Packard mamt iins o complete line of

The sync am‘pliﬁ&:’r' in the
E Model 1809A provides the internal trigger signal.
to the time hase plug-in. The CRT display can be

~ this mz:m’ual.

nmximum '

1-26.

. Mode‘l 1809A

the more popular accessories include the HP Mode]
10014A voltage divider probe (10:1), the HP Model
10407A plug-in  extender, and extender - board
assembly (HP Part No. 01834-63901). For additional
information concerning accessories, available for the
Model 1809A, contact your ‘nearest HP. Sales/
Service Office. A convenient world-wide liscing of
HP Sales/Service Offires is located at the rear of

1- 23‘ INSTWUMENT AND MANUAL IDEN-
TIFICATION. |
1-24. 'l‘hls manual applies directly to ‘Model 1809A

instruments with a serial prefix number as listed
on the manual titlé page. The serial prefix number

is the first group of digits in the instrumet serial

number (figure 1-2),- “The mstrumont serial numbc
i5 printed on a tag lm 1teu on the rear panel of

the plug-in. ‘ l

1-25. Check the serial prefix numbor of the instru-
ment. If the serial prefix number is different from
that listed on the title page of this manual, refer t()
Section VII, or the MANUAL CHANGES sheet t'(if

any) for instructions to ad.lpt this manual for proper
instrument coverage. Iurmrq in the manual are listed

under crrdtd on the MANUAl CHANGES shv('

y

, INQUIRIES.

1-27.  Refer any ques’ti(ms regurding the mimunl, the
MANUAL CHANGLES sheet, or the instrument to the
nearest HP Sales/Service Office. Always identify the

}e_.» dccessrmeb fnr use w1th the Model 1809A Some ot “instrument by model number in all correspondence.
ST L e . ”“‘, Table 1-1. Specifications
. | VERTlCAL AMleFlEH | AC coupled: approxunatvlv 10 Hz to l()()
Lo e o » MHz; lower limit approximately 1 Hz with
| i.,(f'{' MODES OF OPERATION ) HP Model 10014A probe when ac coupled.
SRR L Channel ‘A’ B, C, or D or any <‘0mbmat10n Rise Time: <3.5 nanoseconds (measured with
‘ v djsp]ayed;a]terndtely on: successive sweeps or }without H'P Model 10014A probe; 10% \
S BT (r’;, T); channels ‘A, B, C: ‘or ID:or combin- to 90% of 6-division input step from a termi-
A atiop dlsplrnved by (swntchmg between 4 nated 50-ohm source). \
L chAnnels at apprommately 500 kHz rate Deflection Factor: 0.01 V/div to 5 V/div (9

A(CHOP)' wwh blapking ' diring dwm‘hmg
cha?;nels 1, " (B, or £CxE). or’ “channels
Ve xAEBC, tD) or any combmatlon dlsplhyed
' ~/in AL/ or CHOP; chop rate'is s pproximately
750 kﬂz for- \‘three traces; w;?mnm‘ls tAtB
, dlsplaw; ﬂ; in ALT or CHOP thh tCtD chop

" rate is vthroxxmutely 1 MHz. ..
i, EACH CHANNEL (4) i -’»‘ |
e Ba;?dwzdthu. 3 -dB, down"{rom (g—mvxann ref-

P

probe HFP. Model‘f!()OltIm\from termmated

/l\

o Hor 50ohm ‘source, o
T I DC ¢ mp]wd dc to 100 ’Vle , '

erérice signal mu,’ﬂssuredX with” or without

calibrated positions) in 1, 2, 5 sequence:

Attenuator Accuracy: +2%.

Vernicr: continuous adjustment between
deflection factor ranges; extends maxi-
mumn deflection factor to at least 12.5
V/div.  UNCAL indicator lights when
vernier is not in CAl. detent position.

Signal delay: signals are delayed to view
leading edge. of pulse wnthout advanced
external trigger.

Input coupling: selectable A( DC, GND
or H50-ohm. GIND) pesition dlsconnevts
signal and grounds amplifier input.

5
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‘General Information

= - ‘ . Table I-1. S»pe*( lfi((ltl()'b (Cont 'd)
Py ; . - :
a - Input RC: Prequem'y
' o AC-DC; 1 mvgohm tl‘/» shunted hy ap- S ‘ : ,
. .~ proximately 12 pF. , | Time Base |Trigger Frequency Required Vertical
50-ohm: 50 ohms 2% VSWR, L.3:1 100 plug-in (except chop) Deflection
MHz on all ranges. 1820C o | | |
Maximum input:” 1824A-1825A | dc to 50 MHz 0.5 div-
AC-DC: =300V (de + peak ac) at { kHz 1840A, 1841A | de to 100 MHz 1 div
, or less; t1H0V (de + peak ac) on 0.0l 18208, 1822B | de to 50 MHz 0.5 diV
yoe | V/div range at | kHz or less. .| deto 100 MHz 2 div
, ~ 50-ohm: .,lOV rms (de-coupled input). 18204, 1821A | . dc to 50’ MHz Ldiv
by Pul..nxty"' “any channel may be inverted T
' for fA" #B, +C, or 1) operation.. , GENERAL
Alge hrau Au’dltmn (A+B and C+D): . _ ' | .
Amplifier: bandwidth and deflection factors WEIGHT: Net 7 1b (3.2 kg); shipping, 10 1b
| _unchanged; any channel may be inverted (4.5 kg).
: - for tA£]3 or +CtD) ()pommm ENVIRONMENT
Differential Input (A—RB or C—D) ('()mm(m , (Plug-in operates within specifications ovér
, nE mode: CMRR is at least 20 dB from dc Tf;:’]};:x;;lli‘rd:;f’?ﬁt()) REOC.
"t 80 M 0 /div ranges. -, Jempe ; '
0 80 MHz on 0.01 V/divto: )V div ranges. o Fumidity: 95% relative humnidity to 40°C.
. Irz;fg('nng : “Altitude: t 15,000 f (1.5 km). .
Source: selectable from channel A, B ( D, Vibration: vibrated in three planes for 15
“or composite (on displayed blgn(ll) in all minutes each with 0.010 inch excursion,
dlqplay modc 10 to 65 He. -
u" : \\, r. )
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General Information

i)

Table 1-2. Reference Designations and Abbreviations

Model .18()9A,

I

A,  ASSEMBLY
AT ATTENUATOR -

’ RESISTIVE TERMINATION
B MOTOR, FAN" ’
BT  BATTERY
C . CAFAC!TOR
CP'  COUPLING
CR  DIODE
DL  DELAY LINE
DS  DEVICE.SIGNALING (LAMP)
A AMPERE (S) ‘

A AMPE RE TURN(S)
ampl  AMPLIFIER(S)

. assy  ASSEMBLY
ampltd AMPLITUDE

bd  BOARDIS)
bp BANDPASS
c CENTI(107)

C CARBON
ccw - COUNTERCLOCKWISE

. coax. COAXIAL

coef  COEFFICIENT
com  COMMON ‘.
CRT CATHODE RAY TUBE
cw CLOCKWISE
d DECI (10'1)
dB DECIBEL
ext EXTERNAL

REFERENCE DESIGNATIONS

MISC. ELECTRICAL PART

FUSE

FILTER
HARDWARE

©JACK

QRELAY

INDUCTOR
SPEAKER

METER _
MECHANICAL PART

‘T8

P’ PLUG

PS  POWER SUPFLY
Q - TRANSISTOR
R

RESISTOR
RT THERMISTOR
S SWITCH

T TRANSFORMER
"TERMINAL BOARD
TP TEST POINT

ABBREVIATIONS

FARADI(S)
FIELD EFFECT
TRANSISTOR(S)
GIGA (10Y)
GROUND(ED)

HENRY(IES)
HOUR(S)
HEWLETT PACKARD

HERTZ
FVSY IS

)

CINTERMEDIATE F REQ.

INTERNAL

KILO (103)
POUND(S) ,
LOW PASS FILTERI(S)

)

MILLI (103)
MEGA (106)
MILLISECOND

n NANO (10 9)

nc  NORMALLY CLOSED

no. NORMALLY. OPEN

npn
NEGATIVE

ns  NANOSECOND
PICO 110 1?)

P ;
pc PRINTED (ETCHED)
' CIRCUIT(S)

pk  PEAK - }
pnp  POSITIVE NEGATIVE.

POSITIVE ~ |

~p/lo  PARTOF ;

pp  PEAKTO-PEAK ;

prgm,, PROGRAM

“prv  PEAK INVERSE '

VOLTAGE(S)

ps  PICOSECOND

PEAK WORKING
VOLTAGE

pwv

rf RADIC FREQUENCY

NEGATIVE-POSITIVE.

<

-N<X &S

i

rms

- SCR

sec
std

trmr

usec

“var

-w/o

wiv

" INTEGRATED CIRCUIT

RADIO FREQUENCY

‘MICROSECOND

(UNREPAIRABLE)
VACUUM TUBE, NEON
BULB, PHOTOCELL, ETC.
VOLTAGE REGULATOR
(DIODE)

CABLE

SOCKET

CRYSTAL

NETWOSK

INTERFERENCE
ROOT MEAN SQUARE
REVERSE WORKING
VOLTAGE

SILICON CONTROLLED
RECT FIER

SECOND(S)
STANDARD

TRIMMER .

MICRO (10°6)

VOLTS
VARIABLE

WITH

WITHOUT
WORKING INVERSE
VOLTAGE

SERIAL PREFIX NUMBER -~ SERIAL SUFFIX NUMBER

" [T3)] HEWKETT-PACKARD
SERIAL MNO. 0000 A.00000

COMPLETE SERIAL NUMBER

MADE IN U S\A

Figure

1-2. Instrument Serial Number
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Model 1809A

Installation

— ~ SECTION Il

INSTALLATION

2-1. INTRODUCTION.

2.9. This section contains irstructions for perform-
ing an initial inspection and installation of the Model

1809A. Installation procedure and precautions are -

presented in step-by-step order. The procedure for

making a claim for warrant y repmrs and for repacking

the instruraent for shipment are also described in this
section.

2-3. INITIAL INSPECTION.

2.4. The instrument was inspect:d mechanically and
electrically before shipment. Upun receipt, inspect it
for damage that may have occurred in transit. Check
for broken knobs, bent or broken connectors, and

dents or scratches. If damage is found, refer to the
‘claims paragraph in this vection. Retain the packing

material for possible futu-e use.

2-5. Check the electrical pf.rtormance of the mstru
ment rmmedxately after receipt. Refer to Section V
for the performance check procedure. The perfor-
mance check will determine whether or not the instru-
ment is operating within the specifications listed in

table 1-1. Initial- performance and accuracy of the -

instrument are certified as stated on the inside front
cover of this manual. If the instrument does not oper-

ate as specnhed refer to the claims paragraph in this

‘gection.

2-6. INSTALLATION.

92.7. Model 1809A is designed to mate with a 180-
series horizontal olug-in and fit into the plug-in
compartment of the':180-series oscilloscope main-
frame. Figure 2-1. shows the interconnection and
coupling mechanism of each plug-in. Power for the

Model 1809A is supplied by the oscilloscope main-

frame through the horizontal plug-in. To mstall
the Model 1809A proceed as follows

- a. Pull honzontal plug-m locking bar toward
rear of plug-in.

; b.' Match vertical and horizontal connectors
and engage by pressing together (ensure locking bar
guide lugs are properly posmoned)

c. When plug-ins are joined, press lockmg bar

forward to lock them together |

d. Lift up on latch release and rotate latch‘
downward |

e. Insert plug-ins into 180-series mainframe. .

f. When plug-ins are inserted completely into
compartment, rotate latch upward and push forward
to lock. Assemblies are now locked mto mainframe
anl reddy for use. ‘ '

2-8. INSTRUMENT COMPATIBILITY

2-9. Model 1809A is primarily deslg,nod for use
with Model 1824A and Model 1825A iime bhase plug-
ins and 180-series oscilloscope mainframe.

2-17}. CLAIMS.

2-11." The warranty statement apph(dl)le to this
instrument is printed on the inside fmnt 'cover of this
manual. If physical damage 1§ found; m‘* if operation
is not as qpeuhed when the- mstrumong is received,

notify the carrier and the nearest HP Sales/Service
Office immediately (refer to the list: m back of this
manual for addresses). The HP balo:‘r/*%orvrce Office
will arrange for repair or replacement without
waiting for scttlement of the claim with the carrier.

2-12. REPACKING FOR SHIPMENT.

2-13. If the instrument is to be shipped to an HP
Sales/Service Office for service or repair, attach a

‘tag showing owner (with address), complete instru-

ment serial number, and a description of the service |
required.

2-14. Use the original shipping carton and packing
material. If the original packing material is not avail-
able, the HP Sales/Service Office will provide infor-
mation and recommendations on materials tobe used.
Materials for shipping an instrument normally in-
clude the following:

a. A double walled carton with test strength
of 275 pounds

b. Heavy paper or sheets of cardboard to
protect all instrument surfaces; use nonabrasive
material such as polyurethane or a sealed-air pack-
aging material such as AIRCAP around all projecting
parts. :

e At least 4 inches of tightly packed, industry-

approved, shock-absorbing material such as extra-
- firm polurethane foam. ‘

d. Heavy- duty Shl pping tape for secunng outside
of carton.
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PLUG

LOCKING BAR

VERTICAL
PLUG-IN

JACK

- GUIDE LUGS

A O
it S
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Model 1809A

"HORIZONTAL
PLUG-IN

LATCH RELEASE

LATCH

1835A-P-002 .
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Model 1809A

Operation

~ SECTION Il

OPERATION o {-

3-1. INTRODUCTION.

3-2. This section provides general operating instruc-
tions and application information for Model 1809A.
Front-panel controls and connectors are identified
and briefly described in figure 3-3. General operating
instructions are provided in figures 3-5 through 3-9.
Initial turn-on procedures are detailed in figure 3-4.

33 CONTROLS AND CONNECTORS.

3-4. Figure 3-3 shows the front panel of the instru-
ment and provides functional descriptions of the
operating controls and connectors. Since all four
channels are identical, only the controls for channel
A and those common to all channels are described
in the figure. A more det ailed description of some of

the controls is given in the following paragraphs. -

3-5. INPUT COUPLING. This lever switch selects
either capacitive (AC) or direct (DC) coupling of the
input to the vertical preamplifier. In AC or DC
coupling, the input signal is terminated in 1 megohm.

3-6. Another position of the lever switch provides "

for DC coupling and termination of the input signal

into 50 ohms. A GND) position is also provided.-The

GND position of the coupling switch can be used
to set a zero reference before measuring dc voltages

without disconnecting the.incoming signal. The .

switch should be positioned to DC when viewing long
duration pulses, de levels of waveforms, or measuring
dc voltages. AC coupling should be selected when

viewing ac waveforms having large dc reference
levels. To prevent input distortion use the 50Q posi-
tion for‘ equipment requiring 50-ohm termination.

3-7. VOLTS/DIV. There are nine calibrated sensi-
{ivity ranges from .01 volts/division to 5 volts/
division for each of the four channels. All nine ranges
are calibrated to the VOLTS/DIV switches when the
vernier controls are fully clockwise in detent position.

3-8. If any vernier control is{urned from its t'u"
clockwise position, the UNCAL indicator lights to

signify the volts/division ranges for that channel are .

no longer calibrated to the VOLTS/DIV switch. In
the fully counterclockwise position, the vernier

control decreases the sensitivity of each volts/divi-
sion range for its assuciated channel up to at least’

two and a half times. For example, when the VOLTS/
DIV switch is set to the 5volt position and the
vernier is turned fully counterclockwise, the range is
extended to at least 12,5 volts/division.

3-9. DISPLAY MODE. There are two modes of
channel switching controlled by the MODE push-
button switch: ALT or CHOP. In the ALT mode of
operation, channel switching alternates between

.channels (see figure 3-1) to display a ditferent

channel dunhg each CRT sweep. ALT mode of
operation is recommended for use with fast, time
base sweep speeds. Slow sweep speeds will cause the
display. to flicker.

1804A-L-0C7

Figure 3-1. ALT Display

3-10. During CHOP mode of operation, channel
switching is chopped between the four channels at
an approximate H00-kHz rate. CHOP mode of
operation is recommended for use with slow, time-
base sweep speeds. Fast sweep speeds will result
in a dotted trace as shown in figure 3-2. The chop
frequency may be inc rreased to. 3 MHz, giving a 1.
MHz, two-channel display rate and a 750 kHz, four-
channel display rate. This will result, however, in

less trace brightness and less CRT blanking (chop

transients will be more apparent). To make the
modificatipn, change A15C6 from 27() pF to 200
pl' (HP P“irt No. 01 1()()1‘)8) ;

3-11. TMGGER SELECTION Sy%tem c;ynchmmm '
tion fm\‘n a vertical input signal is possible when
internal ‘triggering is selected by the time-base trig-
ger source control. When time related signals are
being viewed, best results can be obtained by using
a single-channel sync (tm.gor A, B, C, or D).

3- lZ When signals are not time related, it is neces-

- sary to use a composite sync with each channel’s

31
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Figure 3-2. CHOP Display

input signal triggering its own sweep. If COMP
- triggering is selected and the time base mode switch
is in NORM, the Model 1809A will trigger a sweep
for each channel that satisfies triggering conditions.
If any channel does not meet triggering conditions,
the Model 1809A will stop triggering at that channel.

4

L

3-13. A+B OR C+D OPERATION. The A+B or C+D
mode of operation displays the algebraic sum of
the signals applied to the INPUT connectors of
channels A and B or channels C and ]')‘;‘l‘f_‘(‘o operate
in this mode press ADD pushbutton sgitch to its
A+B (C+D) position. Any combination of ‘éperation
(tA£B or +CtD) is obtained by setting the OFF-ON-
INVT switch for channels A and B or channels C and
D to the ON or INVT psoition.

3-14. OPERATING PROCEDURES.

3-15. Figure 3-4 through 3-9 are operating plates
containing step-by-step operating procedures in-

Model 1809A

dexed to photographs. The figures describe the
operations’ to be- accomplished in achieving the

~ different modes of operation.

3-16. OPERATOR'SPERFORMANCE CHECK.

3-17. Operation of the Model 1809A may be checked
without the use of additional test equipment by using
the CALIBRATOR output of the oscilloscope main
frame as a signal source. Each channel control should
be checked for proper operation. To check spec-
ifications listed in table 1-1, refer to Section V for
the performance checks.. ’

NOTE

High | frequencv calibration of - the
Model 1809A is performed at the factory
using the internal 500 coupling termina-
tion that is compensated to neutralize
the attenuator input capacitance. When
using the Model 1809A in a 5H0-ohm
system, the internal 50 termination
should be used. The use of an external
50-ohm feedthrough type termination
will not give the optimum response
unless the vertical amplifier is recali-
brated. | |

3-18. APPLICATIONS.

3-19. Dual-input  impedance characteristics com-
bined with four-channel, 100-MHz bandwidth pro-
vide accurate meastrement and troubleshooting
applications in both digital and analog circuits. The
Model 1809A is ideal for logic measurements and
comparisons for TTIL, ECI., and MOS circuits.

3-20. Time-related measureraents can be displayed .
by selecting a trigger source from either channel
A, B, C, or D. This permits triggering on any chan-
nel while viewing the time relationship with the
orher channels. In composite triggering, each chan-
nel is individually triggered by the signal applied to it.
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TMS2 12PF
500 G

12

INPUT. BNC connector for channel A
input signal. ‘

VOLTS/DIV. Selects vertical deflection factor.
Vernier. "Provides continuous adjustment of

volts/div between calibrated - positions of
VOLTS/DIV switch.

.. Coupling. Lever switch that selects capacitive

(AC), direct (DC), or 50-ohm coupling of
input signal. GND position disconnects input
signal and grounds input to verlical pre-
amplifier.

NOTE
Items ! through 4 identify chan-
nel A controls and connector.
Similar controls and connectors |
for the other channels function
identifically.

UNCAL lamp. Lights when any channel
vernier is out of CAL detent position.

CAL. ‘Adjustment to calibrate output ampli-
fier. |

1809A FOUR CHANNEL VERT. AMP.

10.

1.

100MH2

1809A-L-001

- Position A. Varies vertical position of chan-

nel A display. (Position controls for other
channels function identically.)

OFF-ON-INVT. Channel A selector switch.
OFF position prevents channel from proces-
sing input signals. ON position processes
signals applied to INPUT connector. INVT
position reverses polarity of input signal.
(OFF-ON-INV'T controls for other channels
function identically.) -

" MODIE: Pushbutton switch that selects CHOP

or ALT mode of display.

ADD. Pushbutton switch that selects algebraic
addition of channels A and B.

ADD. Pushbutton switch that seleets algebraic
addition of channels ¢ and l)v\

Trigger source. Pushbutton switches that
select triggering signal from channel A, chan-
nel B, channel C, channel D, or on displayed
signal (COMP). " :

1

Figure 3-3. Controls and Connectors

3-3
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1.  Set mainframe controls as follows: a. POSITION.................. midrange
| | v b. OFF-ON-INVT ........ S ON
a. intensity ................ ..., fully cew c. Coupling ...... P ~....... GND
b. display................. e internal d VOLTS/DIV ........................ 2
e. Vernier.................... C'Al detent

2. Set time base’contro]s as follows:
- , 4. Apply power to oscillozcope.
a. sweepmode ................. automatic ' ) .
b. time/division ................. .2 msec 5. Adjust intensity and focus for sharp and just
visible trace.

, "~ 3. Set Model 1809A (:on.trols (all c/fmnnel‘s when
' applicable) as follows:

Adjust time base for stable sweep. : ‘

Figure 3-4. Initial Turn-on Pmceduro

v
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1. Perform the initial turn-on procedure in
figure 3-4.

2. Set channel A coupling switch to DC.

3. Set trigger source to A.

4. Connect compensated 10:1 divider probe
between the 10-volt oscilloscope calibrator

jack and the éhannel A INPUT connector.

Since the 10-volt calibrator signal is atten-
uated to 1 volt, observe 5 divisions of vertical
deflection. If necessary, adjust CAL for 5
divisions. ' '

- p‘]

Figure 3-5. Amplifier C(ili bration
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1. Perform initial turn-on procedure (figure
3-4).
2 Set MODE switch to CHOP position.
3. Set trigger source to channel A.
/ I B
NOTE
: During CHOP operation, four..
signals can be viewed simulta-
neously on a time sharing basis.
CHOP mode of operation is re-
commended for use with slow
sweep speeds (0.2 msec/division
or slower).
4. Apply signals to channel A, B, C, and D
INPUT connectors.
5. Set coupling, VOLTS DIV, and time buase
plug-in controls as required. :

3-6

Figure 3-6. CHOP Mode Operation .
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1. Perform initial turn-on procedure (figure
3-). | | |

2. Set MODE switch to ALT position.

3. Set trigger source to channel A,

NOTE

During  ALT operation, four
signals can be viewed simulta-
neously.  Sweep  alternates  to
display individual channels on
each sweep. ALT operation is
recommended for use with fast
sweep speeds. Slow sweep speeds
will  result in  objectionable
flicker.

4., Apply signals to channel A, B. C, and D).
& INPUT connectors. .

{

5. Set coupling, VOLTS/DIV, and time base
controls as required.

Figure 3-7. ALT Mode Operation
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Perform
3-4).

initial turn-on procedure (figure

Connect signal to channel A INPUT con-
nector.

Set channel A OFF-ON-INVT switch to ON.

Set -channels B, C, and D OFF-ON-INVT
switches to OFF.

Set trigger source to channel A.
Set channel A coupling as required.

Set channel A VOLTS/DIV switch as required.

~ Set time base plug-in controls as required.

For channel B, C, or I) operation, apply steps
2 through 7 to selected channel.v

1809A-1.-006

3-8

Figure 3-8. Single Channel Operation
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tAtB OPERATION

initial turn-on procedure (figure

3-4).

Set MODE switch to ALT position.

Connect signals to channels A and B INPUT

connectors. ' /

Set mgger source to channel A or channel B
as desired. :

Set channels A and B coupling as required.

Set channels A and B VOLTS/DIV switches
as required.

—

5. 1809A-1.-007

8 }*mr A—B operatlon, set channel B OFF-ON-
INVT switch to INVT posltum

!

,-‘

) D*or —A+B operation, set channel A OFF-
“ON-INVT switch to INVT position and chan-
nel B OFF-ON-INVT switch to ON position.

+CtD OPERATION

"A. Accomplish steps 1 through 9 for *A:B

Operation except substitute channel C for
channel A and channel D for channel B.

Figure 3-9. tAtB and +CtD Operations )
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) Theory

SECTION IV

PRINCIPLES OF OPERATION

4-1.  INTRODUCTION.

4-2. This section contains the theory of operation
for the Model 1809A. Functional descriptions keyed
to an cverall, simplified block diagram (schematic 1)
are provided first. The functional descriptions are

followed by a detailed theory of operation. The .

detailed circuit descriptions are keyed to the sche
matics located in Section VIII.

4-3. BLOCK DIAGRAM DISCUSSION.

4-4. Since the operation of channels A, B, C, and
D are identical, the following text is applicable to any
vertical channel. :

!

4-5. ATTENUATOR. The channel attenuator receives
the input signal applied to the front-panel INPUT

connector. The attenuator has three main functions:
it selects the desired type of input coupling (H5(a2,
DC, GND, AC), it sets the vertical deflection factor
(.01 V/div to 5 V/div) as selected by the front-panel
VOLTS/DIV switch, and its output stage forms an
impedance converter. The output of the impedance
converter is applied to the vertical preamplifier
assembly associate. with the attenuator.

4-6. VERTICAL PHEAMPLIFIER The vertical pre-
amplifier assembly consists of one integrated circuit
and associated control and biasing networks. The
integrated circuit amplifies the applied signal and
furnishes the .sync control signal for the sync
amplifier. ‘ :

4-7. Front-panel controls associated with the verti-
cal preamplifier are the channel position control,
the VOLTS/DIV vernier, the trigger source switch,
and the OFF ON-INVT qwnch

4-8. BUFFER AMPLIFIER ASSEMBLY. The outputs
of channel. A and channel B preamplifiers are con-
nected together and fed through a 300-ohm imped.
ance cable to a buffer stage on the sync amplifier
assembly. The channel C and D) preamplifier out-
puts are connected in th¢ same manner to another
buffer stage on the sync amplifier assembly. The
differential  outputs of the two buffer stages are
connected together: and applied to a differential,
delay-line driver.stage. The delay line driver stage

applies.the signal through the delay line to the output

amplifier assembly.

4-9. 'l“he"composit‘e sync signal is picked off at the
output o the delay line driver stage. The differential

signal is applied to a differential-to—sing]eended |

‘converter stage. The single-ended signal is amplified

and applied through an emitter-follower stage to the
time base plug-in unit of the oscilloscope. '

4-10. DELAY LINE. The delay line assembly pro-
vides approximately 160-nanocseconds delay to the
vertical signal. This allows the horizontal circuits of
the time base plug-in unit sufficient time to react to
the sync signal so.that the display on the oscilloscope
CRT is in the proper time relationship.

4-11. MAIN AMPLIFIER. The main amplifier, A10A1,
consists primarily of an integrated circuit, A10A1U1.
The remainder of the circuit provides high frequency
adjustment and output balance adjustment. Output
balance is adjusted by variable resistor AI10AIR3.
In addition, the main amplifier provides the neces-
sary current gain for output amplifiers Q1/QZ2 and

Q3/ .

4-12. OUTPUT AMPLIFIER. Integrated circuit
A10A1UL provides two outputs. One side drives
output amplifier Q1/Q2 and the othér drives output
amplifier Q3/Q4. Each output amplifier has a feed--
back signal to its input for compensation, which is
adjustable with A10A2C1. The vertical deflection
signal from the output amplifiers, Q1/Q2 and Q3/QA,
is applied to the CRT deflection plates.

4-13. CHANNEL CONTROL. The channel control as-
sembly consists of logic circuits that select the typeof
display to be presented on the oscilloscope CRT:
channel A, channel B, channel C, channel 1), channels
tAtB, channels +CtD); and CHOP or ALT mode of
operation. In addition, the chop blanking signal,
which blanks the oscilloscope CRT screen during
channel switching (CHOP), is developed on this
assembly. ‘

4-14. CIRCUIT DETAILS.

4-15. The following paragraphs provide a detailed
explanation of the individual circuits in the Model
1809A. Circuits that are identical for all four channels
are only explained for channel A.

4-16. ATTENUATOR ASSEMBLIES A1, A2,

A3, AND A4,

4-17. GENERAL INFORMATION. (See Schematics 2
and 3.) Attenuator assembly Al is a two-section
cam-actuated attenuator consisting of 13 in-line cams.
The first three cams, mounted on the-outer shaft, from
coupling switch AlSI1. The remaining 10 cams,

41
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" ‘mounted on an inner shaft, form VOLTS/DIV switch
A1S2. The cams actuate push rods to close spring-
switch contacts. = ‘ |

" 4-18, 'Mo‘st comp‘ohents on ,thé attenuators are de--

posited on a ceramic substrate by thick-film process.
Those components that are deposited on the sub-
strate have ne reference designators assigned. Their
values, as shown on the schematics, are nominal
values and should be used for reference only. If a
malfunction occurs in an attenuator assembly, it is

recommended that the substrate be replaced with a

like unit.

4-19. INPUT. The cams controlled by coupling
switch A1S1 actuate spring switches A1A1S1 through
A1A1S3. A table located on the schematics explains
the switch closure sequence for each front-panel
coupling switch position. '

4-20. The remaining 10 cams, controlled by VOLTS/
DIV switch A1S2, actuate spring contact switches
A1A1S4 through A1A1S13. A table located on the
schematics explains the switch closure sequence for
each front-panel VOLTS/DIV switch setting.

4-21. ATTENUATOR CIRCUITS. The VOLTS/DIV
switch controls a two-section cascaded attenuator.
Each section is made up of three separate attenua-
" tion networks. The first section contains the X1, X10,
and X100 networks. The second section contains the
X1, X2, 4nd X5 networks. Each switch position
cascades a network in the first section with a network

in the second section. By cascading different net-
work combinations the attenuator provides .01 V/div

‘vertical deflection.

4.22. There is no adjustment for the straight-
through range (.01 V/div). Each of the other atten-
uator networks has an input capacitance adjustment

as well as a compensation adjustment. The input

capacitance for each network is matched to the
input capacitance of the. straight-through range to
achieve a uniform input capacitance over the entire
range of inputs. The second adjustment for each
 range provides high frequency compensation.

4-23. The output of the attenuator is applied to the
gate of field-effect transistor (FET) Q1A. The FET
maintains a high impedance that reduces input
loading. The input resistance is established by a
1-megohm resistor deposited on the substrate.

4-24. Source followers Q1A and Q1B form a high-
to-low impedance converter stage. - The stage
(Q1A/Q1B) is balanced in the gate circuit of Q1B.
The attenuator balance adjustment is potentiometer
A5R2 on the channel A preamplifier assembly.

4-25. PREAMPLIFIERS AND OUTPUT CIR-
CUITRY. I

4-26. Each of the four channels has its own pre-
- amplifier assembly consisting of an integrated circuit

42
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and ‘associated controls. The integrated circuit, Ul,
amplifies the differential signal from the attenuator

" and applies it to a buffer stage on assembly A9.

4-27. Any channel can be selected as the sync
source. For example, when channel A triggering is

desired, trigger switch A11SI1E is pressed (see sche
matic 4). With trigger switch Al11S1F engaged, en-
abling bias is applied to the sync pickoff circuit in
Ul. The sync signal that is developed at pin 22 is
applied to part of the sync amplifier on assembly A9.

‘The trigger switches (A11S1E through A11S1H) are -

mechanically constructed so that only one switch
can be engaged at one time. When COMP trigger
switch A11S1D is pressed, all trigger switches are
released.

4-28. The gain. of each preamp]i(’im; is separately
adjustable by CAIL potentiometer R11. With the
front-panel VOLTS/DIV vernier in CAL detent, R11

".on each preamplifier assembly is adjusted so ‘that
éach assembly has the same output level for a given

input.

4-29. Integrated circuit Ul is also controlled by the
individual channel OFF-ON-INV'T switch. In the ON
position, Ul amplifies the input signal and applies
it to assembly AY. In the INVT position, reverse bias
is applied to astraight-through amplifying stagein U1,
With the amplifying stage cut off, an inverting stage
is biased on. This results in the input signal being
inverted before it is applied to assembly A9.

- 4-30. Each channel has a POSITION control located

on the front panel. Vertical positioning of the viewed
display is accomplished by varying the applied de
offset voltage to integrated circuit Ul. This results
in shifting the vertical de level of the output signal
and therefore causes the CRT display to move up or
down. The dc offset voltage developed by the POSI-
TION control (A12R1, A12R3, or A12R4) is applied
to its associated channel I1C (pin 3).

4-31. The output circuit of each channel pre
amplifier is controlled by an OR gate on control
assembly A1H. Assembly A 1D furnishes the enabling
bias to the output stage of the preamplifier. Except
in A+B or C+D mode of operation, only one channel
output stage is enabled at any given time. Refer to
paragraph 4-45 for operation of channel control
assembly AlD.

7y

" 4-32. High-frequency response is also adjusted on

the individual preamplifier assemblies. Potentiometer
R4 and variable capacitor C2 are adjusted for
optimum high-frequency response. '

4-33. BUFFER AMPLIFIER. (See Schematics 8 and 9).

The differential outputs of channel A and channel B

preamplifiers are connected together. These outputs
are applied through a 300-ohm impedance cable to
a buffer stage on amplifier assembly A9 (schematic
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8). The outputs of channel C and channel D are
- connected identically to another buffer stage.

‘4-34. The differential outputs of the two buffer
‘stages are applied to a delay line driver stage con-
sisting of AYQL/A9Q6. Transistors AYQH and AIQ6
develop the current level necessary to drlve the
delay line.

'4-35. When the add tutiction (A+B) is selected by

the front-panel ADI) (A+B) switch Al lbl}i a voltage

source (+15V) is applied to the junction of resistors
A9RI12/A9R13. This voltage source supplies the
additional current required for simultaneous dual
channel operation. The add function for channels C
and is identical to that of channels A and B except
that ADD (C+D) switch A11S1C supplies the vnlt.lgv
to the junction of A‘)Rl//\‘)liz

4-36. The' FIND BEAM swnt(h on the front panel
of the oscilloscope supplies-12.6 volts to the emitter
circuits of delay line driver transistors AYQD y/AYQG.
“When the FIND BEAM switch is pressed, the voltage
for the emitter circuits is supplied through dropping
resistor A9R:34. The reduced current ensures that

the vertical deflection factor is such that the trace

is returned to the viewing area of the CRT.

4-37. - High-frequency response is also .1djusto(l in
delay line driver stage. Potentiometer A‘)R 30 and
variable mpautor A9CH are adjusted for optimum
high- frequéency response. AYRHH is adjusted for
optimum low-frequency response. ’ :

4-38. The differential output of the delay line driver
is also applied to the sync amplifier ihat develops
" the composite sync signal (schematic '9). The dif-
ferential signal is applied to the base circuits of A9Q7
and A9Q8 where differential to singleended con-
- version takes place. SYNC BAL adjustment A9R42
compensates for any imbalance that may exist
throughout the sign:il path.

4-39. SYNC AMPLIFIER (See schematic 9). The
single ended sync signal is applied through a com-
mon base amplifier to the main sync¢ board Al6.

The sync amplifier consists of a series-shunt dif-

ferential pair followed by a common emitter, series
feedback differential stage. The signal is then taken
imm one side of the differential stage and con-
"nected to a complimentary emitter follower A16Q7/
A16Q8. The complimentary emitter follower provides
a low impedance signal to synchronize the time base.

4-40. In COMP mode triggering, the sync signal is
developed from the signal furnished by the delay
line driver. When. single channe triggering is
selected, the channel trigger s itch (AlLSIE,

AllSL1F, AlflS/l,(}, or ALISIH) en.bles the sync -

pickoff circuit i, its associated preamplifier assembly
by applying enabling bias (+7.15V) to pin 20 on
Al0A1UL The output of the sync pickoff circuit (pin

,
{
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22 of A10A1U1) is applied to amplifier assembly A9.

The sync signal is connected through a diode (A9CRS3,

A9CR4;, AICRH, or AYCRS6) to the emitter circuit of

AIQI10 (schematic 9). In addition, when any trigger .
switch (A11S1E, AlISIF, A11S1G, or A11S1H) is

engaged +15 volts is also applied to the base circuit

of A9Q9. This voltage inhibits the sync signal gen-

erated. in the delay line driver circuit.

441, The sync signal generated by the preamplifier

dssembly, is buffered by AYQ10 and applw(l to the
main sync amplifier.

- 4-42. "‘DELAY LINE. The signals frem delay line

drivers-A9Q5 and AYQ6 (see schematic 8) are applied
to delay tine assembly Al4. The delay line has an
impedance of approximately 150 ohms and provides
a time delay of approximately 160 nanoseconds.
This delay is sufficient to allow the internal sync
signal to trigger the time base plug-in unit to start
the horizontal sweep prior to the beginning of the
vertical portion of the display. Without the insertion
of this time delay in the signal path,the sweep would
start after the signal reached the vertical deflection
plates of the CRT and the le: l(lmg vdgo pf fast rise -
time signals would nnt be (hspl.ly( .

4-43. MAIN AMPLIFIER. (See Schemahc 10). 'l‘hv
main amplifier AIOAL contains an integrated circuit
that provides the current gain for the entire system.
The gain of AIOAIUL is adjusted by front panel
CAL control R5. This adjustment is used to calibrate
the Model 1809A to different oscilloscope main-
frames. Signal response is-also adjusted in amplifier
ALOALUL  Variable capacitors  AIO0A1C3  and
AIDALCT, and variable resistors ATOATR1Z2 and
ATOALRIZ are .ldjll‘-\l(‘(f for optimum high-frequency
response. :

- 4-44 OUTPUT ' AMPLIFIER. (See Schematic 10.)

Signals from the main amplitier drive two shunt out-
put amplifiers that provide the voltage gain neces-
sary to drive the CRT. One side drives shunt output
amplifier Q1/Q2 and the other side drives shunt
output amplifier Q3/Q4. Fach amplifier feeds a

“portion of its output signal back to its input through

a compensation network., Amplifier Q3/Q4 has a
high frequency corner adjustment HF'9. The vertical
deflection signal from the output amplifier is applied
to the CRT deflection plates in the oscilloscope
mainframe. .

4-45. CHANNEL CONTROL. (See Schematic 11.)

4-46. Chop .Operation. When CHOP mode of

Coperation is selected by MODE switch ATISIA, a

ground is applied to pin 2 0n OR/NOR gate AIGUBGA.
With a ground applied to pin 2, AIDUBA operates
as an astable multivibrator. The repetition rate of

‘Al.)UhA controlled by feedback capacitor A1HCH,

is approximately 1.6 MHz The NOR gate output of
AILUBA is applied to an anput on NOR gate A1SU6GB. .
The output of AI5U6B furnishes the clock signal for

" J-K flip-flop ABUIA/AIGULB. The Q and Q
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outputs of the J-K flip-flops are applied through
gating circuits to furnish the enabling voltage for
the output stage of thfz" preamplifier assemblies.

4-47. Output configuration of the dnal flip-flop,
Al15U1, is such that at any given count only one
section of OR gate A1HUS produces an enabling
voltage for its associated preamplifier assembly.
HMowever, this sequence is modified for A+B and C+D

. operation. When ADD switch A1ISIB is engaged

for A+B operation (see schematic 8), a logic +V
potential is applied to an input on AND gate A1SU4D
~(pin 13). When the J-K flip-flop state is such that
channel A. prmmphtler is enabled by A1HUDA, the
output of A15U4D is high. The output of AI5U4D is
applied to OR gate A15UHB that enables the channel
B preamplifier. With both channel A and channel B
enabled, their output signals are summed at the
300-ohm impedance cable and applied to the buffer
stage on assembly A9.

4-48. The logic +V potential from ADD switch
Al15iBis also applied to AND gate A15U4B (pin 4).
~ With a high applied to both inputs, the output of
A15U4B (pin 5) 18 high. Since the output ¢. A15U4B
and channel B OFF-ON-INVT switch A1282 are
- connected in.a wired-OR configuration, AND gate
A15U3A functions as if Al282 was in the OFF
position. The output of /AA15U3A functions s follows:
with A1252 in its OFF position and flip-flop A15U1
in channel A enabling configuration, A15U3BA applies
& high to the set input on flip-flop A15UIB. Upon
receipt of a clock pulse from ALSBUGHE, flip-flop
AI5U1L switches from the channe’ A enabling con-
figuration to the channel C enabling configuration,
thus, bypassing channel B. All Lhdﬂﬂ@l OFF-ON-
INVT switches function the same. The AND gates
associated with the switches are AISBUTBA, A1HUSB,
A1LHURC, and ALLUBD.

4-49. When ADD switch A11ISIC is engaged for
C+D operation, the same sequence of operation for
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channel C and channel D occurs as explained for
channel A and channel B in paragraph 4-48. The
ADD gates associated with ADD C+D operation are

~ Al5U4A and A1HUA4C.

4-50. ARt Operation. When ALT mode of opera-
tion is selected by MODE switch A11S1A, legic
+V potential is- applied to an input or OR/NOR
gate A1HBUGA. The outputs of AISUBA are held
low for the NOR section and high for the OR section.

4-51. In ALT mode of operation, clock generator
AI5U6B is controlled by the alternate trigger signal
that is furnished by the time base plug-in unit. The
alternate trigger signal is directly related to the
unblanking gate signal that is used to turn on the

- CRT intensity. The positive going alternate trigger

signal is applied to the base circuit of transistor

A15Q3 that is normally cut off. With a positive voltage

applied to its base, AI5Q3 turns on. This action
applies a low to clock generator AIGUGB (pin. 13).
This causes the output of AIBUG6B to go high. When
the alternate trigger signal ends, AIHQ3 turns off
and a high is now applied to AI5U6B (pin 13). The
negative transition at the output of AISU6B clocks
J-K flipflop AIHUIA and A15UIB. Operation of the
flip-flops and their associated gating circuits was

described in paragraphs 4-46 through 4-49.

4-52. Chop Blanking. The chop oscillator also
drives the chop blanking circuit. The output of the
oscillator is connected through an RC network to o
current switch. This generates a fixed delay to
compensate for the delay line in the main amplifier.
The signal is then connected through an emitter
follower to AILU7 that functions as a one-shot. This
one-shot gencrates o pulse of the desired blanking
width. The signol then goes to A1HQ6, which fune-
tions as a level translator, ‘
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Performance Check

. SECTION V

PERFORMANCE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section contains step-by-step procedures
for checking the instrument specifications as given
in table 1-1 of this manual. The performance checks
are arranged in numerical order. For best results
this order should be followed. Included in this section
are test setups, procedures, and test equipment
required. Most test points and adjustment lo:ations
are shown in figure 5-8 located at the end of this
section. The proceduréé' for making all internal
adjustments are covered in paragraphs 5-17 thr()ugh
5-25.

5-3. EQUIPMENT REQUIRED.

54. A complete list of recommended test equip-
ment and accessories is given.in table 5-1. Test
equipment equivalent to that recommended may be
substituted, provnded it meets the required charac
teristics list;:" in the .table. For best rosults use
recently calibrated test equipment.

5-5. PERFORMANCE cHEcxs.

5-6 The performanco checks given in this section

are suitable for incoming inspection, preventatlve
maintenance, and troubleshooting. The checks are
designed to verify the published instrument epecifi-
cations. Perform the checks in the order given, and
record the measurement information on the perform-
ance check record at the end of the performance
checks. '

5-7. PERFORMANCE CHECK RECORD. Each lﬁ(*d
surement point in the performance checks is repeated
in the pertormance check record. The pages may be

removed for filing. The first time the performance

check is made, enter the results on the performance
check and file it for future reference.

5-8. INITIAL CONTROL SETTINGS. SN

14

a. Install Model 1809A with time base plug-m‘

into oscilloscope mcunfmme.

b. Apply extern i power to oscilloscope main-
frame and allow 15 minutes warm-up for stabilization.

¢. Set Model 180‘)A fmnt p,mel contro]s (all'
channels) as follows:

VOLTS/DIV........... S .0l

Vernier .................. ... CAL detent
Coupling................ S AC
OFF-ON-INVT....................... ON
"POSITION .................... midrange
Trigger ................ e COMP
d. Set oscilloscope mainframe controls as
 follows: '
Display ......................... internal
Magnifier............... ... ... ..., X1
Intensity.......................... normal

e. Sct time base plug-in controls as follows:

TIME/DIV ... 1 ms
AUTO/NORM ................. ... AUTO
Trigger ... “internal

f. Set oscilloscope and time base plug-in con-
trols to obtain stable traces on CRT screen.

5-9. INITIAL CHECKS.

a. Set front-panel controls as indicated in
paragraph 5-8. Four traces should appear on CRT

"8Creetl.

b. Set trigger source to A. Four traces should
appear on CRT screen. |

c. Accomplish step b for triggers B, C, and D.

d. Rotate channel A position control over its
entire range. Channel A trace should move full
vertical graticule range.

e. Accomplish step d for channels B, C, and
D position controls.

f. Set ADD pushbuttoh switch to A+B. Either
channel position control should move trace vertically.

g. Set ADD pushbutton switch to C+D. Either
channel position control should move trace vertically.

h. If instrument fails to meet check, refer to

Section - VIII of this manual for troubleshooting
information.

5-10. DEFLECTION FACTOR.

a. Connect equipment as shown in figure 5-1.
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Perfofman_cé Check /‘

~ Table 5-1. Recommended Test Equipment

Instrument ‘ ‘ R'equired Required

| Type

“Medel

~ Characteristics

For

Oscil]oscope

Time Base

| | Voltmet‘er
Calibrator

Audio
Oscillator

Multifunction
Digital Volt-
meter

| VHF Oscillator
RF Voltmeter

Dual
Directional
Coupler
LCR Meter

Square Wave
Generator

Constant

Amplitude
Signal Generator

Pulse Generator

{ 10:1 Probe

10 dB
Attenuator

44-in. BNC
Cable

9-in. BNC
Cable (2)
Adapter

BNC TEE (2)

50Q TEE (2)

HP 180-series
HP 1820C or

'1826A

HP HO1.738 BR

HP 204C

HP 3465A

HP 3200B
HP 3406A

HP 778D
HP 4332A
HP 211B

Tektronix
Type 191

Tektronix Type
106

HP 10014A

GR 874 G10
HP 10501A
HP 10502A

HP Part No.
1251-2277

HP Part No.
1250-0781

HP 11063A

Oscilloscope Mainframe

50 mV to 30 V p-p,
- accuracy 0.2%

Frequency: 2 kHz

Voltage Range: 1000V
Accuracy: $0.1%
Resistance Range:

1 megohm

Accuracy: t0.1%
Frequency: 10-100 MHz
dB Range: >17.5 dB

Frequency: 100 MHz

~ Attenuation: 20 dB

nominal
Range: 15 pF

Frequency: 10 kHz
Rise time: <5 ns

50 kHz to 100 MHz rep
rate, 120 mV to 5V
amplitude, constant
amplitude

Rise time <1 ns, amplitude
2.5V, overshoot and
ringing <2%, pulsewidth
>1 us, perturbation <1%

10:1 Division Ratio,
10 megohm shunted by
10 pF

10 dB Attenuation

BNC 44-in.

BNC 9-in.

Twin Banana Plug to

BNC Female Adapter

BNC Connection

Sampling Pr(;be Tee

PESLINE TP A

P,AT
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VOLTIMETER OSCILLOSCOPE
CALIBRATOR ’ - o' ‘
. } l g/. }
o @ i%‘: . 51
- LI 4 .o . . 0 !
OUTPUT ‘ | ;‘

- .@ ‘ i'

- @
-
.-
-
[
5
_’

, . . TIME
1809A-1-008 : BASE

Figure 5-1. Deflection Factor Test Setup

b. Set Model 1809A front-panel controls. as
indicated in paragraph 5-8.

c. Set voltmeter calibrator cdntrols for 50-mV
p-p output signal.

d. Adjust CAL potentlometer for 5- dwnsmn
display. .

e. Obqerve vertical deflection factors specxhed
in table 5 ¥

Table 5-2. Deflection Factor Accuracy

Pfyrfoi'rhance Check

j. Repeat steps a through i for channels B, C,
and D. ' ‘

k. Disconnect test equipment.

l. If instrument fails to meet check, refer to
Section VIII for troubleshooting information.

o [
[

Voltmeter Calibrator| VOLTS/DIV | Vertical display
Settings Settings (div)
(Volts p-p) IS

0.05 .01 5 .10 div

0.1 w02 5 +.10 div

0.3 05 6 £.12 div

0.5 .1 5t.10 div

1 .2 5+.10 div

3 "5 6 £.12 div

5 1 5+.10 div

10 2 51.10 div

30 5 6 +.12 div

‘£, Set channel A VOLTS/DIV switch to 5.

g. Set voltmeter’ calibrator output for 30V p-p.
;o : : .

. Rotate phanné.i A vernier control fully
counterclockwise. Vernier UNCAL indicator should
‘light and vertical display reductlon shou’d be

<2.4 divisions.

R

i. Rotate channel A vernier control fully clock-

wise to detent posmon

0SCILLOSCOPE
PULSE bttt
GENERATOR'
OOOO'O
—OUTPUT
oo
Ry
iy o ulut
u:pf e
- -
1809A-L-009 : '
TIME BASE

Figure 5-2. Rise Time Test Setup

5-11. RISE TIME.

‘a. Connect equipment as shown in figure 5-2.
b. Set Model 1B0O9A - front-panel controls as

“shown in paragraph 58, except for following:

Trigger ... A
Coupling A ... 500

c¢. Adjust pulSe generator for HO-kHz 60-mV
output. Rise time shall be 3.5 ns ‘

d. Repeat steps a through.c for channels B, C,

and D.

\

e. Disconnect test equipment.

5-12." BANDWIDTH.

a. Connect equipment as shown in figure 53,
with constant amplitude signal generator and [ (LdB
attenuator to chdnnel A INPUT.

b. Set Model 1809A front-panel controls as
shown in paragraph.5-8, except for following:

Trigger .....oooviiiinan... e A
(_,ouplmg...".y ...... (T 500
VOLTS/DIV.........ccoooiiiiiiiiinn, .01
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 CONTSANT OSCILLOSCOPE

AWPLITUDE —_
IGNAL
GENERATOR _ o
o Q)
<ooo IS
=)
| ©.
-
| @
1008 @{0rg .
 ATTENUATOR | — &/ C
| o O ige P
eyl | LK)
ROy
1809A-1-010 . TIME BASE

Figure 5-3. Bandwidth Fest Setup

c. Set constant amplitude signal generator for

1-MHz out'put.

d. Adjust constant amplitude sw:nal generator
for 6-division display.

e. Increase constant amplitude signal generator
frequency to 100 MHz. Deflection shall be 4.2 div-

isions (3 dB down).

S Repeat steps a through e for channels B
thru D.

g. Disconnect test equipment.

‘h. If instrument fails to meet check, réfer to
Section VIII for troubleshooting informatign.

MULTIFUNCTION
. DIGITAL VOLTMETER

.o . ERER-
-

=

ADAPTER

1809A-L-011

giociel 1809A

5-13. INPUT RESISTANCE.

a. Conneét instruments as shown in figure 5-4.
b. Set Model 1809A channel A couplmg to DC.

c. Set multlfunctlon dlgxtal voltmeter controls
to measure 1 megohm. Indication on multifunction
digital voltmeter 'should be 1 megohm +1%. . '

d. Check all channel A VOL’I‘S/DIV ranges for

step ¢ mdlcatlon

e. Set channel A coupling to 50€.

f. Set multifunction digital voltmeter controls
to measure 50 ohms. Indication on multifunction
digital voltmeter should be 50 ohms +2%.

g. Check all channel A VOLTS/DIV ranges for

step f indication.

h. Accomplish steps a through g for channels
B, C, and D.

i. Disconnect test equipment.

j. If instrument fails to meet check, refer to
attenuator section in Section VIII for troubleshooting
information. '

5-14. COMMON MODE REJECTION.
a. Connect equipment as shown in figure 55.

b. Set Model 1809A front-panel controls as
follows: ' g

OFF-ON-[NV'I‘ (channels Aand B):.. ON
OFF-ON-INV" (channels C and D).. OFF

Coupling (all - hannels) ............... AC
VOLTS/DIV &ll channels)............ .01
CADD.... e AtB

OSCILLOSCOPE

Figure 5.4, Input Resistance Test Setup

54
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VHF - S
OSCILLATOR OSCILLCSCOPE

mesnusssmasen N eareer—"

£ '
'O | TTIT
° P T N

1809A-L-012

Figure 5-5. CMR 'Test‘ Setup

c. Set vhf oscillator controls for 80-MHz 6-div-
ision output display. i

d. Set channel B OFF-ON-INVT switch to INVT
position. Deflection shall be equal to or less than
0.6 division.

NOTE

Cable lengths from Tee connections to
channel INPUT connectors should be as
short as possible and of the same elec-
trical length. In addition, if the speci-
fied deflection cannot be met, the ver-
niers may be used to bring the deflection
down.

e. Accomplish steps a through d for channels
Cand D. :

VHF

Performance Check

f Disconnect test equipment.
g. If instrument fails ‘to meet check, refer to
Section VIII for troubleshooting information.

5-15. VSWR CHECK.

a. Connect equipment as shown in figure‘56.
b. Set Mudel 1809A channel A coupling to 509.
| c. With rf voltmeter probe connected to point B

(see figure 5-6), adjust vhf oscillator for 100-MHz
output and 0 dB reading on rf voltmeter.

d. Connect rf voltmeter to point A..
e. Check all VOLT.S./DIV ranges. Reflection

coefficient on all ranges shall be »17.5 dB (1.3:1) as
indicated on rf voltmeter.

f. Accomylish steps a through e for channels
B, C, and D.

g. Disconnect test equipment.

h. If instrument fails to meet check, refer to
Section VIII for troubleshooting information.

5-16. TRIGGERING
a. Connect equipment as shown in figure 57.

b. Connect constant amplitude signal generator

- to channel A INPUT.

c. Set Model 1809A front-panel concrols as
shown in paragraph 5-8, except for following:

0SCILLOSCOPE

OSCILLATOR | RF VOLTMETER F»‘—’*j

50-OHM
BNC TEE

DIRECTIONAL COUPLER:

- o scaumn O.

50-OHM TEE ,
' 1809A-L-013

Figure 5-6. VSWR Test Setup

o -
3
n
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Trigger .................. P A f. If instrument fails to meet check, refer to
VOLTS/DIVA ... Do Section VIII for troubleshooting information. : '
~Coupling.........covvviiiiiin e DC | | | | .
) ‘ ' ‘ v o OSCILLOSCOPE
. d. Observe displays as specified in table 53. ' o
- v Qe
Table 5-3. Triggering ’S"‘l GNIT'«\ LUPE
Time Base Constant Vertical GENERATOR
Plug-in Amplitude Deflection . o L =
' Signal Generator|Required to Trigger - ® o W—
1820C, 1824A - 50 MHz . . >0.5'division oLy o 6
1825A, 1840A : . SANT e R ARA B
1841A 100 MHz >1 division ool ARSI
1820B, 1822A| 50 MHz >0.5 division @0 L5 O
100 MHz >9  divisions e o8 i
1820A, 1821A]  50MHz -~ | >I. division @oraiv ;‘””3‘4'9‘” "
1809A-L-014 TIME BASE
e. Disconnect test equipment. ' Figure 5-7. Triggering Test Setup

56 » - | o | | l
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MODEL 1809A

Instrument Serial Number

" PERFORMANCE CHECK RECORD

Specification

Date

Performance Check

Measured

DEFLECTION FACTOR (channels A and B)

01 VOLTS/DIV
02 VOLTS/DIV
05, VOLTS/DIV
.1 VOLTS/DIV
2 VOLTS/DIV
5 VOLTS/DIV
1 VOLTS/DIV
VOLTS/DIV
VOLTS/DIV

|

)

I

|

|

|

'

I

'

|

|

)

l

' .

1 ' ‘
Nl ‘ Check

' N . B

|

)

)

|

I

|

I

i

)

|

I

'

|

!

A

vernier

5 +.10 div
5 £.10 div
6 .12 div
5 +.10 div .
5 $.10 div
6 +.12 div
5 +.10 div
5 .10 div
6 £.12 div

<24 div

DEFLECTION FACTOR (channelvs C and D)

01 VOLTS/DIV
02 VOLTS, DIV
.05 VOLTS/DIV
1 VOLTS/DIV
2 VOLTS/DIV
5 VOLTS/DIV
VOLTS/DIV
VOLTS/DIV
VOLTS/DIV

" yernier

- B+ 10 div

5 +.10 div

6 .10 div -

5 +.10 div
5 +.10 div
6 +.12 div
5 +.10 div
5 +.10 div
6 £.12 div

<2.4 div

RISE TIME
Channel A rise time (ON)

Channel B rise time (ON)
Channel B nse time (INVT)
- Channel C rise time (ON) -
Channel C rise time (INV'T)
Channel D) rise time (ON)
Channel D rise time (INV'T)

<3.H ns
3.0 ns
<3.h ns
<3.5 ns
<3.H ns
<3.0 ns
<3.5 ns

- <35 ns

BANDWIDTH

Channel A bandwidth
Channel B bandwidth
Channel C bandwidth

i

|

}

|

]

|

|

|

i

b

]

i

)

|

|

|

I

]

\

{

i

|

}

)

)

]

i

|

'

|

|

: Channel A rise time (INVT)
|

|

|

|

)

|

|

|

i

}

i

|

)

I

|

|

i

: Channel D bandwidth
[
|
}
|
]
|
|
}
}

4.2 div
»4.2 div
24.2 div
4.2 div

n-6a
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Check

PERFORMANCE CHECK RECORD
MODEL 1809A

Instrument Serial Number

. _Specification

Date —

» Model '1809“4

Measured

INPUT RESISTANCE

DC Resistance (Channels A and B) |

1
2
)

01 VOLTS/DIV
02 VOLTS/DIV
05 VOLTS/DIV .
1 VOLTS/DIV
2 VOLTS/DIV
5 VOLTS/DIV

VOLTS/DIV
VOLTS/DIV
VOLTS/DIV

1 megohm 1%
1 megohm t1%
1 megohm +1%
1 megohm £1%
1 megohm 1%
1 megohm 1%
1 megohm t1%
1 megohm +1%

1 megohm 1%

/.

e wr e EE e mr WS WS TwY T s R WR GES MEE GED m W me W N s wdr W WY e e S ewe

500 Resistance (Channels A and B)

1

2
5

01 VOLTS/DIV
02 VOLTS/DIV
05 VOLTS/DIV

VOLTS/DIV

2 VOLTS/DIV

VOLTS/DIV
VOLTS/DIV
VOLTS/DIV
VOLTS/DIV

50 ohms 2%
50 ochms 2%
50 ohms 2%
50 ohms 2%
50 ohms 2%
50 ohms 2%

50 ohms 2%

50 ohms +2%
50 ohms +2%

DC Resistance (Channels CC and D)

01 VOLTS/DIV
02 VOLTS/DIV
05 VOLTS/DIV
.1 VOLTS/DIV
2 VOLTS/DIV
5 VOLTS/DIV

VOLTS/DIV
VOLTS/DIV
VOLTS/DIV

1 megohm t1%

1 megohm 1%

1 megohm 1%~

1 megohm 1%

1 megohm * 1%

1 megohm +1%
1 megohm 1%
1 megohm 1%
1 megohm 1%

5-6b

. 50%? Resistance (Channels C and D)

01 VOLTS/DIV
02 VOLTS/DIV

.05 VOLTS/DIV

1 VOLTS/DIV
VOLTS/DIV
VOLTS/DIV
VOLTS/DIV
VOLTS/DIV
VOLTS/DIV

50 ohms 2%
50 ohms 2%
50 ohms +2%
50 ohms +2%
50 ohms +2%
50 ohms +2%
50 ohms +2%
50 ohms 2%
50 ohms +2%

-—— — .
— S D RS W W W e G ey - W P W Er r S W ER MER MER e e v R WS D e eme e e W me s e W S e
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\ Check

PERFORMANCE CHECK RECORD

MODEL 1809A

instrument Serial Number

Specification

Date

Pérformance Check

Measured

.01 VOLTS/DIV

COMMON MODE REJECTION

Chunneis A and B (80 MiHz)

02 VOLTS/DIV *

05 VOLTS/DIV

VOLTS/DIV

1
2 VOLTS/DIV
5

VOLTS/DIV

VOLTS/DIV

VOLTS/DIV
VOLTS/DIV

<0.6 div

<0.6 div
"€0.6 div

<0.6 div
<0.6 div
<0.6 div
<0.6 div
<0.6 div
<0.6 div

01 VOLTS/DIV
02 VOLTS/DIV
05 VOLTS/DIV

VOLTS/DIV

| Channels C and D (80 MHz)

VOLTS/DIV

VOLTS/DIV
VOLTS/DIV

 VOLTS/DIV
VOLTS/DIV

<0.6 div
<0.6 div
<0.6 div
<0.6 div
<0.6 div
<0.6 div
<0.6 div
<0.6 div
<0.6 div

'VSWR

2

H

01 VOLTS/DIV
02 VOLTS/DIV
05 VOLTS/DIV

VOLTS/DIV
VOLTS/DIV
VOLTS/DIV

VOLTS/DIV

VOLTS/DIV.
VOLTS DIV

Channels A and B (100 MHz)

>17.5 dB
217.5dB
217.5 dB

517.5 dB
© 3175 dB

»17.5 dRB
217.5 dB

- 2175 dB

>17.5 dB

Ch B

OL.VOLTS/DIV
02 VOLTS/DIV
.05 VOLTS/DIV
1 VOLTS/DIV
2 VOLTS/DIV
5 VOLTS/DIV

VOLTS/DIV
VOLTS/DIV
VOLTS/DIV

AL e st

Channels C and 1) (100 MHz)

ot addOi®SRan i, Al tanfe_az i

»17.5dB
»17.5dB

»17.5dB

»17.5 dB
>17.5 dB
»>17.5dB
»17.5dB
»17.5 dB
217.5dB

n-be
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PERFORMANCE CHECK RECORD |
MODEL 1809A

" Instrument Serial Number Date

Specification

. Model 1809A

Measured

_ TRIGGERING

Hod

1

Time Base Plug-in
1820C
1824 A
1825A
1840A
1841A
1820B
1822A
1820B
1822A
1820A
1821A-

"~ >0.5 division
>().5 division
>(.5 division
>(0.5 division
>1.0 division
>0.5 division
>().5 division
>2.0 divisions
>2.0 divisions
>1.0 division
>1.0 division

- e wm atm e e A R e Sme e W Ger e T W e W e

B
. e W @ vEr WS P s e e W we W e WE ety Gem e emE Wr S e i e w wn WEr W wv W ew W W w3 W
R

B —— mr w—— — -— - —
— — — e S G e —— - W ww e e W e ——— —
- — o —



 Model 1809A |

5.17. ADJUSTMENT PROCEDURES.

5.18. The following paragraph$ outline the proce
dure for accomplishing the adjustments required for
the Model 1809A. Use the equipment recommended
in table 5-1' or similar equipment having at’ least
equivalent. capability. Use a nonmetallic adjust-
ment tool when making adjustments.

5-19. . The adjustment procedures should be per-

formed in the sequence listed, since some adjust-
ments are dependent on control settings and results

of previous steps. The adjustments may be accom-
-plished individually, if desired, ‘by referring to the
preliminary control settings and the sieps hefore
the desired procedure. ' - '

C
) [

5-20. DC BAL ADJYSTMENT.

)

a. Remove oscilloscope’s left, lower sisde panel.

b. Set front-panel controls as indicated in para-

graph 58 except as follows:

Coupling.........coooiiiiiiiinn, GND

OFF-ON-INVT (channel A) ........ .. .ON

OFF-ON-INVT (channels B, C,
and ‘I)) ............................ OFF

¢ Switching channel A OFF-ON-INVT switch
between ON and INVT position, adjust ASR2 for no
shift in channel A trace. :

~d. Accomplish steps b and ¢ for chann. B, C,.
and D using adjustments A6R2, ATRZ, and A8RZ.

5-21. OUTPUT BAL ADJUSTMENT.
a. Accomplish 'paragm;ih H-20.

b. Set front-panel controls as indicated in
paragraph 5-8 except as follows:

OFF-ON-INVT (channel A)....... ... ON
OFF-ON-INVT (channels 13, C,
and D) ... OFF

Coupling (channel A) ....... L GND

c. Tress FIND BEAM switch on front-panel

d. While holding FIND BEAM switch depressed,
rotate channel A position control over its entire
range.

e. Check that trace moves symetrically (verti-
cally) about center screen. :

f. Adjust output balance potentiometer.
AI0A1R3 on assembly A10Al to accomplish step e.

O«

Adjustments

NOTE

The output balance adjustment can be
accomplished using any channel (A, B,
C,. or D). In this procedure channel A
 was used. ' o

\

5-22. - GAIN ADJUSTMENTS.

) ‘
a. Set front-panel controls as indicated 1in
paragraph 5-8 except as follows:

& Model 1809A

OFF-ON-INVT (channel A) .......... - ON
OFF-ON-INVT (channels B, C,

and D). w. OFF
Coupling (all channels) .............. AC

fime Base

TIME/DIV ... ... 1mSEC
Trigger slope............... e positive

b.. Connect voltmeter calibrator to channel A
input. ‘

c. Set voltmeter calibrator for 50-mV p-p ouiput.

d. Adjust Model 1809A front-panel CAL poten-
tiometer RS for approximately 5 divisions of display.

e. Adjust channel A CAL poteitiometer ABRI11
for maximum amplitude display; then reduce ampli-
tude 10%.

f Set front-panel CAL potentiometer RS for
exactly 5 divisions of display.

g.. Connect voltmeter calibrator signal to chan-
nel B INPUT connector.

h. Adjust channel B CAL potentiometer A6RI11
for exactly b-division display.

i. Repeat steps g and h for channels C and l);
using adjustments A7R11 and ABR11.

j. Disconnect voltmeter calibrator from Model
1809A. '

NOTE

Gain in the 500 position may differ from
gain in the AC and DC positions. This
difference will be proportional to the
amount of resistance in the input lead (1
ohm will cause a 2% variation). If a great-
er degree of accuracy in the 50Q position
is required, perform the following steps:




Adjustments o
H01.

L. Connect accurate 30-mVdc signal to channel
A INUT connector.

'NOTE

~ Ensure minimum resistance in the input
lead.

m. Adjust front-.anel VOLTS/DIV CAL poten-

tiometer for exactly 6-division trace displacement.
n. Disconnect test equipment.

0. Set 1809A front-panel controls to initial set-
tings.

5-23. ATTENUATOR ADJUSTMENTS.

!

a. Set front-panel controls as indicated in
paragraph 5-8 except as follows: '

OFF-ON-INVT (channel B) ........... ON
OFF-ON-INVT (channels A C,
andD).............. ... ... v.... OFF
Coupling (all channels) .......... e DC
VOLTS/DIV (all channels)............ .02

'b. Connect output of square wave generator to
channel B INPUT connector.

| ~Set square wave generator controlb for 10-
kHz output signal.

d. On channel B ."attenuator assembly A2Al,
adjust .02V COMP capacitor AZAIC‘R for flat square

wave response.

e. Set  channel B VOLTS/DIV switch to .05
position.

f Adjust .05V COMP capautor A2A1C6 (or
ﬂat square wave response.

g. Set channel B VOLTS/DIV swntch to .1
position.

h. Adjust .1V COMP capautor A2A1C4 for flat
square wave reqp(mse

i. Set channel B VOLTS/DIV switch to 1
posmon

). Adjust 1V COMP capacitor AZAI( 2 ’fo‘rvt'lat ,

square wave response. Co

- k. Set channel B VOLTS/DIV switch to .2
position.

1. Adjust .02 input capacitor A2A1C7 for best

square wave response.

5-8

k. Set 1809A input coupliUng (both channels) to

Model 1809A

m. Set .channel B VOLTS/I)IV switch to D
pobmon

I

n. Adjust .02V INPUT capacitor A2A1C5 for
best. square wave response.

..... o. Disconnect” square wave generator from
Model 1809A

b. Set channel B VOLTS/DIV Switch to .01,

q. Connect LCR meter with short BNC cable to
channel B input. Note indication on LLCR meter of
approximately 12 pF.

r. Set channel B VOLTS/DIV switch to .1
position.

s. Adjust .1V INPUT capacitor A2ZA1C3 for
0.5 pF less than capautante indication’ noted in
qtopq

. t. Set channel B VOLTS/DIV switch to 1
posmon

u. Adjust IV INPUT capacitor A2AIC1 for
same capacitance indication noted in step q.
y
v. Ac complish steps a through u for channel
A, C, and D using adjustments on assemblies AIAI

A3Al, and A4Al

NOTE

With the Model 18C9A and the time base
plug-in unit installed ir. the oscilloscope,
part of channel A attenuator adjustments
are covered by the oscilloscope frame.
To make these adjustments on channel
A, the plug-in units must be partically
removed from the mainframe, an adjust-
ment made, the plug-in units reinserted
into the mainframe, and a check made
on the latest adiustment. This procedure
must be repeated until the channel A
attenuator is properly adjusted.

w. Disconnect test equipment.
5-24. SYNC BALANCE ADJUSTMENT.

a. Set front-panel controls as indicated in
paragraph 58 except as follows:

* OFF-ON-INVT (channel A) ..... .. ... ON
OFF-ON-INVT (channéls B, C,
and D) ... OFF
VOLTS/DIV (channel A) ......... U )"
Coupling (all channels) ........ SR GND
Trigger ........... .. . .. ... N A
Trigger coupling (time base). ..\ ... ... AC




Model 1809A
b. Using audio oscillator, apply 2 kHz sine wave
to channel A INPUT connector.

“¢. Adjust audio oscillator output for 4-division
display. ‘ \

d. Set time base trigger to DC. \

. \ .
e. - Adjust sync bal A5RI17 to trigger at center
graticule.

f. Repeat steps b through e and adjust A6R17

(channel B), A7TR17 (channel C),and A8R17(channel"'

D) in step e.

g. Connect audio oscillator to any channel
INPUT connector. Turn unused channel ON/OFF/
INV switches to OFF position.

h. Set audio oscillator output for 2-kHz sine
wave. '

i. Repeat steps b-through e, except set trigger.
to COMP. Use A5R42 to adjust triggering at center

of graticule.
j. Disconnect test equipment.

5.25. PULSE RESPONSE ADJUSTMENTS.

a. Set front-panel controls as indicated in
paragrapn 5-8 except as follows:

VOLTS/DIV (channel A) ...... 0
OFF-ON-INVT (channel A) .......... ON
OFF-ON-INVT (channels B, C,

and D) ... OFF
Coupling (all Lhannelq) .............. 5002

b. Connect fast rise time pulse generator to

channel A input connector.

c. Set time base controls for .! us output.

o ’
: Adjyl(lstments

d. Adjust time base plug-m unit controls for
stable display.

e. Adjust pulse generator for 6 div pulse.

f. On channel A preamplifier assembly A5,
alternately deust AHC2 and A5R4 for optimum pulse
response.

NOTE

Optimum pulse response is defined as
minimum overshoot, minimum hook,
and optimum leading edge on pulse.

g. On intermediate assembly A9, alternately
adjust AYCE, AIR30, and AIRBH for optimum pulse

response.

h. On main amplifier assembly A10Al and on
output assembly A10A2, Adjust AT0AIC3, A10A1CYT,
Al10A1RI12, AIOAIRU and Al()AZ(‘l for optimum
pulse response.

i Repeat steps f through h until optimum .
pulse response is reached.

j. Accomplish steps a through f for channels

B, C, and D using A6C2/A6R4, A7TC2/A7R4, and
A8C2/A8R4 for pulse response adjustments. .

NOTE
Do not reset adjustments on assemblies
A9, Al10Al1, and AlO0A2 after initial
adjustments with channel A.

k. Disconnect test equipment.

This completes the adjustment procedures for the
Model 1809A.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION. a. Instrument model and serial number.
6-2. This section contains information for ordering b. HP part number of item(s).
replacement parts. The abbreviations used in the . o

parts list are described in table 6-1. Table 6-2 lists c. Quantity of part(s) desired.

the parts in alphanumeri¢ order by reference des- :

ignation and includes the manufacturer and manu- ~d. Reference designator of part(s).

facturer’s part number. Table 6-3 contains the list

of manufacturers’ codes. 6-5. To order a part not listed in the table, provide

' the following information:

6-3. ORDERING INFORMATION. ' a. Instrument model and serial number.
6-4. To obtain replacement parts from Hewlett-Pack- b. Description of the part, including function
ard, address order or inquiry to the nearest Hewlett- and location in the instrument.

Packard Sales/Service Office and supply the follow-

iny information: c. Quantity desired.

)

Table 6-1. Abbreviations for Replaceable Parts List

' A AMPERE(S) H HENRY(IES) NPN  NEGATIVE POSITIVE. RWV REVERSE WORKING
ASSY  ASSEMBLY HG MERCURY NEGATIVE VOLTAGE '
HP HEWLETT-PACKARD  NSR  NOT SEPARATELY

BD BOARDIS) HZ - HERTZ REPLACEABLE sB SLOW-BLOW
BH BINDER HEAD ‘ SCR SILICON CONTROLLED
BP . BANDPASS : IF INTE/MEDIATE FREQ. RECTIFIER
ho IMPG IMPRI GNATED OBD ORDERBY SE SELENIUM
C CENTI (10°2) INCD INCANDESCENT . DESCRIPTION ' SEC SECOND(S)
CAR CARBON INCL INCLUDE(S! OH OVAL HEAD SECT SECTION(S)
'CCW COUNTERCLOCKWISE INS INSULATION(ED)  OX OXIDE Sl SILICON
CER ° CERAMIC INT  INTERNAL SIL SILVER
CMO CABINET MOUNT ONLY | P PEAK SL SLIDE
COAX  COAXIAL K KILO (103) PC PRINTED (ETCHED)  SP SINGLE POLE
COEF  COFFFICIENT KG - KILOGRAM CIRCUIT(S) SPL SPECIAL
COMP  COMPOSITION ‘ | PF - PICOFARADS ST SINGLE THROW
CONN  CONNECTORI(S) LB POUND(S) .. PHL  PHILLIPS STD STANDARD
CRT CATHODE-RAY TUBE  LH LEFT HAND , PIV  PEAK INVERSE
cw CLOCKWISE LIN LINEAR TAPER VOLTAGE(S) TA TANTALUM
: : LOG LOGARITHMIC TAPER PNP  POSITIVE-NEGATIVE- TD" TIME DELAY
D DEC!I (10'1) LPF LOW-PASS FILTER(S) . POSITIVE . TFL TEFLON
ODEPC  DEPOSITED CARBON  LVR LEVER P/O  PARTOF TGL TOGGLE
DP ' DOUBLE POLE : g , PORC PORCELAIN THYR  THYRISTOR
DT DOUBLE THROW M MILL! (10°3) POS  POSITION(S) Ti TITANIUM
- - MEG MEGA (108) - . POT . POTENTIOMETER(S) TNLDIO TUNNEL DIODE(S)
ELECT ELECTROLYTIC * MET FILM METAL FILM . P-P  'PEAK-TO-PEAK TOL TOLERANGCE -
ENCAP ENCAPSULATED . MET OX  METAL OXIDE “PRGM PROGRAM TRIM  TRIMMER
EXT EXTERNAL MFR MANUFACTURER PS POLYSTYRENE
, MINAT  MINIATURE "PWV  PEAK WORKING v MICRO (10°6)
F FARADIS) . MOM . MOMENTARY VOLTAGE '
FET FIELD-EFFECT, MTG MOUNTING \" VOLTS
TRANSISTOR(S) MY MY LAR RECT RECTIFIER(S) . VAR VARIABLE
FH FLAT HEAD RF RADIO FREQUENCY VDCW  DC WORKING VOLT(S)
FILH ' FILLISTERHEAD - N . NANO (109 ' RFI RADIO FREQUENCY o
FXD FIXED . ‘ N/C NORMALLY CLOSED ~ INTERFERENCE w WATTI(S)
, ' , NE NEON RH ROUND HEAD w/ WITH
G GIGA (109) . N/O NORMALLY OPEN OR , wiv WORKING INVERSE
GE GERMANIUM ‘ NOP NEGATIVE POSITIVE - RIGHT HAND ’ VOLTAGE
GL GLASS: , . ZERO (ZERO TEMPER- RMO  RACK MOUNT ONLY W/O WITHOUT
GRD  GROUNDED o . ATURE COEFFICIENT) RMS  ROOT MEAN SQUARE WW WIREWOUND




Replaceable Parts

- Table 6-2.. Répla:ceable Parts

L

Model 1809A

'
o ek, it

ek R

Reference |p part Number| Qty - Description Mfr | Mtr Part Number
Designation ' o | Code e
, CHASSIS PARTS ,
I &
Al O1H34-63401° ATTENUATOR ASSY:(CHANNEL A 28480 (HH34-63401
A2 01834-63401 ATTENUATOR ASSY:CHANNEL B 28480) 0183463401
- A3 018134 63401 ATTENUATOR ASSY:CHANNEL € 2HAH) D183 63401,
A4 OL834-63401  ATTENUATOR ASSY:CHANNEL D 2HAN0 01H34-63401
AS 0187566004 PREAMPL ASSY:CHANNEL A 28480 0183566504
A6 0183566504 PREAMPL ASSY:CHANNEL B 28480 O 13566604
A7 0183566004 PREAMPL ASSY:CHANNEL € 2480 0183066504
A8 O1R3N-6604 PREAMPL ASSY:('HANNEL D \ LBARO 0183066004 -
A9 01809-865(:3 BOARD ASSY:INTERMEDIATE 28440 0180866503
Al NOT AVAILARLE OUTPUT AMPLIFIER ASSY
AS ASSEMBLY , '
ALOAL 01809-6HH02. | B ASSY:MAIN AMP 2HAR0 0 TRO9-665H02
AL0A2 01809-66501 BOARD ASSY:0UTPUT . SRAR0) O1R09-66501
Atl O1HUY- 66607 BOARD ASSY:MOTHER 2BAH0 OIRDD- 66007 -
A2 D1HA4-66010 * BOARD ASSY:POSITION-INVERTER LHAND DIHIA- 66011
At 01809-66506 BOARD ASSY:CHASSIS INTERCONNECT 2HAR0) O 1H0Y- 66506
Al4 O1809-61601 'ASSY:DELAY LINE 2HAR0 OTROD-K1601
A15 O1R0Y- 665014 BOARD ASSY:CHANNEL CONTROL 28480 0180B-£450-4
Al6 01809-66000 - 1 BOARD ASSY:SYNC : 2HAB0 OTHOD BHHOD
DSt 2140-0018 1 LAMP:GLOW L0 MILLIAMPS 0.1W OBBOB ABA-CNE 2K 1)
Jo 12500897 1 CONN:COAX 76 OHM MALE 24941 SHANI R
_ Lt thru 970-0016 24 CORE-SHIELDING BEAD 02114’ HB-H)-6DA L3R
L.16
MP1 03700682 4 KNOHB:RND BLK 0.540" DIA  (POSITION) 2HAR0 O0:470-06H2
MP2 0370-0451 A BEZEL:PUSHBUTTON KNOB BLK NYLON 2RAR0 0370:045)
MP3 0702498 4 KNOR:BAR (OFF-ON-INVT) 28480 702498
Mr4 1490-0968 1 BUSHING:POTENTIOMETER 17422 EX'T THRD 0UH0o OBD
. MPh 5040-0218 4 COUPLER:SWITCH SHAFT . 2HAHO HOAO-021R
MP6 5060-0451 1 LENS ASSY 284H0 BOBO-045 1
MP7 5060-0458 1 HEADER:LAMP 2HAK0 HOBO-0450
MPs D1R04-67401 ! KNOB ASSY:VERNIER 2HAB0 L 01R0467401
(CALD :
MPY ©OTR-00204 1 PANEL:REAR 2RAR0 0T 00204
MP10 OHH34-00201 1 PANEL:SUB 28480 D18 00201
MP11 OLHO9- 00201 ! " PANELFRONT 2HA80 DTHOY- 00201
MPi2 O1R834-01201 'l BRACKET:POTENTIOMETER MOVUNTING 5480 O1RA-01201
MP13 O1RI4-01203 ! BRACKET:MAIN 28, K0 OTHIE 01204
MP14 O1835-01201 ! BRACKET:PREAMPLIFIER 28420 T OLRI-01201
MIn O1HOK- 23201 1 SHAFT:VERNIER ABAKO D1HOB-2i201
MP16 01800-60101 1 ASSY:(CHASSIS 2HIH0 O1H0D-60101
MP1T 01834-67401 1 PUSHBUTTON ASSY:MODE 2RAH0 O1RI4- 67401
MPIs 013467202 7 2 PUSHBUTTON ASSY;ADD 2RAK0 OTHA- 67402
MP1Y O1834-67403 1 PUSHBUTTON ASSY:COMP 2HAH0 0183467407}
MP20 0183467404 \ 1. PUSHBUTTON ASSY:A 2HAN) 0167404
MP21 01834-67400 ! PUSHBUTTON ASSY:B 2HAN) 018367400
MPp22 018:34-67406 1 PUSHBUTTON ASSY:( 2HARO 0183467406
Mp23 01834-67407 1 PUSHBUTTON ASSY:D 2RAR0 0183467407
MP2t O1834-67409 4 KNOB ASSY:VOLTS/ DIV 2RAH0 0183467400
MPG 0183467410 4 SPACER:DIAL ASSY 2RARD 0184 67410
MP26 . BO40-TATH 4 LEVER:COUPLING 2RAH0 BOAO-7470
MP27 G0180-09104 2 CLIP:GND 2HARO O0180-09104
MP2R 01809-04701 ! SUPPORT:PLUGIN 280 OLHOD-04701
MP2Y 01834-09103 ! SPRING:GROUNDING 2HAR0 01834091003
Q! 1864-0567 4 TSTR 2HAR0 18640567
Q2 18540067 TSTR 28480 LRGA-O66T
Qs 1864-0667 TSTR 2HAH0 INOA-0R67
Q1 . 18640667 TSTR 2HAN0 18540667
RI v £100-0047 4 R:VAR COMP 5K OHM 20% 10 CCW 1/8W 28480 2100-0647
R2 i 2100-0647 " R:VAR COMP 5K OHM 20% 10 CCW 1/8W PHAH0 2100-0047
R 2100-6647 ! R:VAR COMP 6K OHN 204 10 CCW 1/8W ZHIH0 2100-0047
R4 4 2100-0647 R:VAR COMP 5K OHM 20% 10 CCW 1/8W 284H0 2100-0547
RS 21010:2062 1 R:VAR COMP 1K OHM 10% LIN 1/2W 28480 210020622
R6 S ORI 11861 2 R:FXD FLM 750 OHM 5% 6W HE2HY 0B11- 1861
R7 Sl PBIL1B6L R:FXD) FLM 760 OHM 5% 5W HBLHY OR11- 1861
wi NOT ASSIGNED
w2 01834-61608 2 CABLE ASSY:IMPEDANCE 28480 013461603
S W3 01834-61603 N CABLE ASSY:IMPEDANCE 28480 |, O1RI-61603
X1 5000-0543 4n HOLDERTSTR RREETIE I HODO-0RA3
XQ: BOOO-0B43 , HOLDER/T'STR 2H4H0 T HOOD-0543
SXQ3 BOOO-0h43 o HOLDER:TSTR 2H480 HOO0-0HA
XQ4 BO00-0643 : \ HOLDER/TSTR ZBH) BO00-054:3
}
. See introduction to this section for ‘ordering information
{‘1 “4",
»"('
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Table 6-2..'Rep1acéable Parts (Cont'd) -~

Replaceable Parts

T

n\ ' - - .
Refgrenlc‘ev HP Part Number| Qty .Description 1 Mfr Mfr Part. Number
Designation | | | Code ,
’ RN &
Al 01£34-6:3401 4 CATTENUATOR ASSY:CHANNEUEL A LHARO 01834-6:3401
AlAL 5081-3008 \ 4 ASSY . SUBSTRATE . 2H480 HOBE-3008
ALAIQI IRAR-040K 4 TSTR:DUAL ’ | 2HAR0 18000408
Al 0143463401 ATTENUATOR ASSY:CHANNEL B 2RAR0) 01 R34-6:3401
(SAME AS A1, USE PREFIX A2)
Al ' 018G 01 ATTENUATOR ASSY:CHANNEL ¢ 2HAH0) 018:34-63401
' ’ (SAME AS Al, USE PREFIX A)
Ad 01834-6:3401 ATTENUATOR ASSY:CHANNEL D 2HAR0) O1834-60401
. (SAME AS At, USE PREFIX A4) \ :
AG 01830-66004 4 PREAMPL, ASSY.CHANNEL A QHAH0 013566504
AD(C L 0 60-3667 i C:FXD CER 10,0 PF 5% 100VDCW TAH82 8101 100606100,
AR(2 (M 21-0467 4 C:VAR CER 3.0-90 PF 100VDCW TIOHL HEOND-3-9A
AR 0160-3560 7 C:PYD CER 6.8 PEF 100VDOCW T2OK2 HE0T - 1000006 689
AHCH 01800201 7 XD ELECT 1.0 URF 10 3VDCW DHHZKOD 10D LORXOOHHAL DYS
ABCH 1603065 CFXD CER 6.8 PF 100VDUW T29K2 BLOT- TO0-COG-6K6]
ABCH 0160-3470 12 C:FXD CER 0,01 UF +80 —20% 50VDCW TIOK2 RI21-0D0 6111037
ANCT O BOE70 C:XD CER 0,01 UF +80 —200 60VCW TUHRY A121-000-651 1037
AL 0160-35H67 CEXD CER TO.0 PR AU 100VDOCW TRO82 RK1O1-100-COG-100.0
ALY L 0160-3470 C:EXD CER 0.01 UF +80 —200% HOVDUW TUORL B121-000-6H1 1037
ASBC 10 01603470 C:FXD CER 0.01 UF 80 209 50VDCW T29R2 R121-000-601- 1037,
AMCIL 0160-18022 C:FXD CER 150 PF v — 108 HOVDCW 284450 0160-3802
ARC L2 0160-3470 C:FXD CER 0.01 UF +80 —20% H0VDCW TROH2 A121-0D0-601 1037,
HC1s 0160-34H1 XD CER 0.01 UF #80 208 100VDCW HH2H8H COZSBIOI I TORZS820-CHH
ALC14 “0160-1802 CFXD CER 150 PF +80 ~ 104 h0VDUW OHAN0 0160-380%
AHBURI 19100030 l DIODE:SWITCHING 15V MAX H0MA 2HA80 1910-00:30)
ALLL 9100-2208 g COHLFXD 22.0 UH 10% ' 82142 09-13164K
Ahl2 DLOn-2268 2 COTMIXD 22,0 UH 10% 82142 09 1316.4K
AbL3 91700016 CORE-SHIELDING BEAD 02114 HE-HHO-EHA L/ 3B
AbBlLA 91700016 CORE-SHIELDING BEAD 02114 ne-690-60A L/ 3B
AhKR1 06987274 1 WEXD FIM 383K OHM 2% 1 EW 2HAR0 OBOR- T2
AbRY - 2100:2600 | RVAR CERMET 100K OHM 10% 1IN | /YW LHARI) 2100-2600
ADRI 069R-7242 ! XD FILM 178K OHM 24 [/8W OHAR) OBYR- 247
: ASRA 2100- 1984 1 R:VAR FLM 100 OMM 10'% LIN 1/2W . LRAB0 L100- TOH4
" ADRD 0757-0069 1 VAR MET FLM 121 OHM 1% 174W TR0 170069
ADRS (HOR. 7252 i CRFXD FILM L64K OHM 20 1 7BW 2HAND OBON. 7202
ADR7 06O8- 7202 REXD FILM 4.64K OHM 2% 1 /8W 2HARD OEOR- T2
AhRR GOR- 7240 1 R:AEXD FILM 196K OHM 2% 1 /BW 2B4K0 DBOR- 7243
- ABRY O707- 1004 | RIX) MET FLM 147K OHM 1'%,1/8W 2RAH0O Q707 1099
ABRIO 0757-0421 2 RIXD Ml!‘,'l' FLM 825 OHM 9 1/8W ZHARO (07070421
AbRN 2100- 1986 2 RVAR CERMET 1000 OHM 103 LIN 1/2W 2HA80 210D 1946
ARR12 0757-04:44 1 REFXD MET FLM 124K OHM 1% 1 W LH480 COTHT M
ADRIS 0757-043R8 2 XD MET FIM A 1TK OHM 14 1 '8W LHAR0 O7H7 048
ADRI14 O7h7-04331 2 REFXD MET FLM 243K OHM 1% 1 /8W 2LHAR(0) 07T 043
ABRID OTH7-0447 | R:FXD MET FLLM 16.2K OHM 1% 1 /8W 28480 07T 07
ABRIB 67570279 1 HEFXD MET FLM 316K OHM (%0 1 /8W LR480 0O7H7 0279
hR17 2100.2216 | RVAR FIM HK OHM 10" LIN t/2W DHAR0O 2100-L2216
ALR1S8 O707-04 18 2 R:XD MET FLM 619 OHM 1% 1/8W LRAND 0757 0418
ASRIY HOR.7212 4 RIFXD FLM 100 OHM 2% 1 /HW DHANO OBOK- 7210
AbUL ' t IC: PO AD (NSR)
ABVRI 1902-3120. 4 DIODE-BREAKDOWN 6.08V 2% 0471 S7, 10939138
AnXLUN! 1400-0441 6 - SOCKET1C 14 PIN MINATURE YRR 1200-04:4
A6 01830H-665H04 PREAMPL, ASSY:CHANNEL B YHARO O 1R 6BH
SAME AS AbH, USE PREFIX A6 :
A7 183666504 PREAMPL ASSY:CHANNEL C LHARD ORI 665G
SAME AS Ah, USE PREFIX A7
A8 OLRIH-66004 PREAMPL ASSY:CHANNEL D 2HAH0 OTHEN-6BHOY
SAME AS Ab, USE PREFIX A8
AY O180Y-66003 . l BOARD ASSY INTERMEDIATE URARO OTHOD- GG
. ANCTL 0160-3470 C:FXD CER 0.01 UF +80 —208 50VDUW 72082 B121000601- 1087
{ AHC2 M60-3647 2 CFXD CER 22 PF 5% 100VDCW T2OHL RITLATZCO0 220,
ANC3 0. 003660 C:¥XD CER 6.8 PF1OOVOCW T2982 RO 100-COG 68D
AN 0160-3470 - C:FXD CER 0.01 UF +80 —20% 50VDCW TRYNY - R121.060-651- 1037,
AYCH 0160-1647 C:FXD CER 22 PF 5% 1OOVDCW TIOR2 HLEEATEZCOG- 2200
AYCH 0160-3660H C:IFXD CER 6.8 PF 100VDCW T2OH2 1O T00-COG 6HO
AYCT 0160-2204 1 C:FXD MICA 100PF 5% 72136 RDMIUSKF IO
ANCH 0121-0467 C:VAR CER 3.0-9.0 PF 100VDCW T2982 HLLO00-3DA
Y AYCH 0160-3799 C:FXD CER 18 PF 1006 1OOVDCW 28480 0160-37949
A9C10 0140-0190 C:FXD MICA 56 PF 6% 300VDCW 28480 01300191
- ASCLT ‘ 0160-3470 C:FXD CER 0.01 UF +80 —20% 5()VI)CW T29H2 H121-060:601- 1007
AsC12 0160-34061 27 C:I’XII,)‘CER 0.01 UF +80 ~20% 100VDCW 56289 CO2IB1011I10372525.C'DH
) /}
See tntroduetion to this section for ordering information
: (o
B e il A it
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Table 6-2. Replacééble'Parts (Cont'd)

-

Model 1809A

D . . g ’ 4
VTSN . EET Sy . . .

Reference - |p part Number| Qty | Description Miv Mfr Part Number
Designation : . Code
ANC13 L. 0160-3667 C:FXD CER 10.0 PF 5% 100VDCW ' 72982 B101- 100-COG- 100
ANC14 0160-3470 C:FXD CER 0.01 UF +80 —208 50VDCW 72982 B121-060-60H1- 1037
ASC1H 0160-3470 C:FXD.CER 0.01 UF +80 —20% 50VDCW 72082 HE21-000-6H1- 1037,
AYCL6 0160-3451 CiFXD CER 0.01 UF 480 —209% 100VDCW HB2H89 COZAB101F1082525-CDH
AC1T7 0160-3470 C:FXD CER 0.01 UF +80 —20% 50VDCW TR9HL H121-000-651- 1037
AYC18 0160-3470. C:FXD CER 0.01 UF 480 —20% 50VDCW 7282 < BI21-0B0-651- 1037,
AC19 0160-3446 CFXD CER 220 PF £10% 1000VDCW 28480 0160- 3446 .
AC20" 0160-3451 C:FXD CER 0.01 UF 80 --208 100VDCW HBUBO COZIBIOFI0372820-CDH
A9C21 0160-3451 C:FXD CER 0.01 UR #8¢ —20% 100VDCW HH2HN COZBB101F1032825-CDH
AYC22 0160-3470 C:FXD CER 0.01 UF +80 —20% H0VDCW ' TR982 BIZ1-060-601- 1037
AYC2} 0160-3451 CFXD CER 0.01 UF #80 -=208% 100VDCW HBIRY OLIBI0TF102525-CDH
-AYCR1 0122-0287 2 DIODE-VVC SI 04713 SMV 389287 ’
AYCR2 0122-0287 DIODE-VVCSI 04713 SMVi3HD-287
AYCR3 1901-0047 4 DIODE JUNCTION:SILICON 20PIV . ZRAR0) 19010047
AYCR4 1901-0047 DIODE JUNCTION:SILICON 20PIV ' QRAN0 1901-0047
AYCRS 19010047 DIODE JUNCTION:SILICON 20P1V 2H4H0 19010047
AYCRE 1901-0047 DIODE JUNCTION:SILICON 20 PIV 2RAR0 1901.0047
ANRT 19010040 7 DIODE:SILICON 50 MA 30 WV 07268 FDOGTOBR
AYCRS 1901-0040 DIODE;SILICON 50 MA 30 WV 07263 FDO 1088
A1 1200-0441 SOCKET:IC 14 PIN MINIATURE BRAR0 12000441
A9l 09100.22h7 COIL/CHOKE 82 UH 10% 24026 10/H20
A2 9100-2857 : COU/CHOKE .82 UH 1% 24226 10,420
ABQ! HOB0-967h 1 TSTR:MATCHED QUAD QHAH0 HORO-O6TH
AV PART OF AOQ!
AYQ3 PART OF A9QIL
A PART OF AYQ ‘
AN 1854-0046 2 TSTR:SI NPN “UHAR(). LR 0046
A6 1854-0046 TSTR:SINPN - UH4R0 TROA-0H46
CANQT 1H5:3-05362 4 TSTR:S! PNP JRANO 1853 03H2
A8 1H6:3-0362 TSTR:SI PNP DRAR TRD-G
AYQY 1R6:3-0i452 TSTR:SI PNP . UHAN0 1RO b2
ANQI0 1RG3-0862 TSTR:SI PNP : UHIR0 IR0 0302
AYRI OBOR. 72130 REFXD MET OX 133K OHM 24 1,20W 2HA4RL) OGOR- 7239
AYR2 O698-7230 REFXD MET OX L33K OHM 2% 1 20W SRR DBYR 72248
“AYRY 0757-0284 6 RFXD MET FLM 150 OHM 1% [ /8W PREL] O707-0284
~ AYRA COTHT-02KY REXD MET FLLM 150 OHM 1% 1/8W 2HAR0 07T 0284
AIRH 07570714 2 RAXD MET FLM 200 OHM 1% 1/4W QHAR0 OIHT-0718
AYRG (BOR. 7107 2 KX FLM 23.7 OHM 2.0% 1/20W URARY DBYR. 7197
AYRT 06Y8-7197 XD FLM 2.7 OHM 2.0% 1/20W SHIN0 OBOR-T 197
AYURS OBYH- 72340 b XD FLM L3SK OFEM 2% 1/8W DHARD OROR- T34
AYRY DBHR-T23H XD FLM LK OHM 2% 1 8W UHARO OBOR- 7230
AYR10 OBYB- 7235 2 REXD FLM 909 OHM 2% 1/8W 2RAHD OROR. T2
AYRTY 06987200 2 REFXD FLM 75 OHM 20 1 /8W DHAR0 OBOR-T20N
AYRI2 OBO8- 219 REFXD MET OX L33K OHM 2% 1-20W HARO OBUR T2
A9RI1D OBON- 72149 REFXD MET OX 133K OHM 2% 1/20W SHANO HHOR T2
AYR 14 O07H7-0284 RFXD MET #LM 150 OHM 1" 1. 8W. 2HAH0 0757 0281
AURID 07570284 RXD MET FLM 150 OHM 1% 1/8W OHR0 0707 0K
AVRLE O7THT-0718, REFXD MET FLM 200 OHM 1% [/9W DRAH 077018
AR 068 71O 2 R:XD FLM 23,7 OHM 2% 1, 20W DHAH0 OGUR-T 197
AYR18 (0608-7197 RFXD FLM 23,7 OHM 2% 1/20W PHAHN ODGOR- 71497
AORTY . OBOB- 729 RFXD FLM LI3K OHM 2% 1720W QHAB0) OGON- 7230
ABR20 , OROH- 7239 REXD FLM LO3K OHM 20 1 20W 2R I80 (IR RATT
. AYR21 . OBDE- T2 RFXD FLM 909 OHM 2% 1/8W 2HAH0 OGOR. 7235
ADR2Z 0GHR-T200 CCUREXD PLM 7H OHM 2% 1/8W 2RI80 OHOR. 7200
ADR2: 7570276 1 REXD LM 61.9 OHM 1% 1 '8W I G B TOBI92
ADR24 L07H7-0L84 RFXD MET FLM 150 OHM 1" 1/ 8W SRR UTHT- DR
AR5 07H7-0284 REXD MET #1L.M 150 OHM 1% 1 78W URIR0 DTHT 02K
A9R26 OBOH. 72129, 1 RFXD FILM O OHM 2% 1 8W UHAH0 OBUN. 7200
AOR2T OBOH- 709 ' XD FLM LK OHM 2% 120W T 2HAHN OBOR 7210
AIR28 O6D8-7196 2 R:AXD FIM 210 OFM 2% 1. 8W 2RARD OBOR. 7106
AYR2Y O6OR-T196 RIXD FLM 200 OHM 2% 1 8W URAH0 OBUR-T 196
AYR30 2100- 1788 1 R:VAR FLM 500 OHM 107 LIN 1/2W QHAR0 - S100- 1784
AJRIL OHYH. 7254 1 RIXD MET OX 562K OFEM 2% 1-8W PRLSTH Ca-1 R TODE G
AYRI2 C 698 TR0 2 R:IXD MET OX H6.2 OHM 2% |- HW LAh46 Cit- 1L RTOOBERS G
AYRST OBYR- 7206 R XD MET OX 06.2 OHM 2% 1 8W' AT CH TR TOODBRE G
AYRB4 (608 T26H 1 R:FXD FILM 210K OHM 2% 1. 8W 28480 OBUR-T26H
AHRID 0767-M97 1 RFYXD MET FLM LOK 1% 12W RUNER] METCT 2 TO- 150 1
ADRI6 06O 3430 ; R:FXD MET FLLM 178 OHM 1% 1 /8W 16204 Cd 1 8TOOTERE
ADRST 076744018 RIXD MET FLM 100 OHM 1% 1 /KW 24046 Gl 8TO 01
AORIR OBOHIY R:IXD MET FLM 178 OHM 1% /8W 16206 CA L TOATRI
AHRBY 07570401 R:FXD MET FLM 100 OHM 1% 1/ 8W 2aH46 CHLe8 PO o
See introduction to this section for ordering tntormmation
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Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Refgrenc_e HP Part Number| Qty Description Mir Mfr Part Number
Designation | Code
. ,

AYRA0 7T 0407 2 R:XD MET FLM 200 OHM 1% 1/8W SHAR0 NTHT 0407
AYRAI . O7R7-0407 R:IXD MET FLM 200 OHM 1% 1/8W 2HAR0 O7H7-0407
ADRAL 2100- TYHB VAR CERMET 1000 OHM 10% LIN 1/2W ©ORAR0 2100- 1986
AYRAR 0770411 R:XD MET FLM 2430 OHM (% | /8W 2HA80 Q770431
AYRM ORYR-T210 2 . R:FXD MET OX 196 OHM 2% % /HW 24046 CHUATOT96R G
AIR4" OBOH- 7219 R:EXD MET OX 196 OHM 2% 1°8W 24546 CHO- 18 TO- 1961 G
AYRAE (BYE-T22H 1 MK FLM 464 OHM 2% 1/8W QB0 OHYR-TELH
A9RAT O757-0430 1 REFXD FLM 221K OHM 1% 1/8W 2HAR0 O757-0430
AYR4H O7H7-04148 R:FXD MET FLM 51K OHM 17 1/8W 2RABO: O7HT-04138
AYRAY 07670400 I XD MET FLM 162 OHM 1% L/8W YHARD 0757 0400
ARG 07070424 R:FXD MET FLM 1.1K OHM 1% 1/BW 24ha6 C4-1/8TO-1101-F
AYR50* 0757-0280 h ‘ RIFXD MET FLM 1K OHM 1% 1/8W 24046 C4-1/8'T0- 1001 F
AIRDI DEOR-T206 REPXD FIM 1K OHM 2% [ /8W 2RAB0 OBOR 72036
AYRHL OBYR- 7212 R:FXD FLM 100 OHM 2% 1/8W 2R4R0) OBYR-T212

© AYRHS BOR-T200 l REFXD FILM 3.80K OHM 2% 1 /8W ZRAN0 OBYR- 7250
AYRS4 (RS- 7224 | REFXD MET OX 316 O3 1M 24 1 20W 2RARD OGN 72224
AYRAD 2100-2216 vl R:VAR CERMET HK OHM 10 2480 21002216
AYRGE NOT USED

~AYRBT 07H7-0401 XD MET FEM 100 OHM 1% 1/8W 24016 Ca 18 TO01
AYRT! ORIT-0085 1 THERMISTOR:DISC TYPE ROAT:S 10617
AYVRI 190206336 2 DIODE:ZENER 2RAHN 1902 0636
AYVR2 19020636 DIODE: ZENER 2R451) 19020636
AYVR3 1023171 1 DIODE BREAKDOWN:1LOV ht% 2RARN 19023171,
AYVR4 190215182 1 DIODE BREAKDOWN:SILICON 124V A% 2RAR0 1O02- 182
AYVRH 190220072 ! DIODE:BREAKDOWN 20 7.87V 400mW 2H4H0 FODL 0072
AYVRE NOT USED -
AYVRT 19020049 - 1 DIODI:BREAKDOWN 6,19V H'%, 04712 SZTODY- 122,
AYW1 O1ROD 6160 1 CABLE ASSY:(1OAX 2HAH0) D1R0Y-61602
A0 NOT AVAILALLE OUTPUT AMPLIFIER ASSY

R AS ASSEMBLY , ,

AlOAL . D1ROD-GHHOL 1 MAIN AMPLIFIER BD ASSY SRAR0 O1RO0 BRHOZ
AlOAIC O160-3470 CCURXD CER 007 URF 680 —20% KoVDOW ORIH0 O160-1470 «
ALOALCY 0140-0151 Y C:FXD MICA 820 PF 2% 300VDOW i 72106 T DMIBFR2IGOIDWV IR
AlOALCH (1210467 C:VAR CER 39 PF° SRR 01210067
ALOAICH 0160-3067 CFXD CER 10 PF OO0 H00VDCW JRAR0 O160-3067
ALDALCH 0160-2261 CFXD CER 15 PF 00 H00VDCW b o2nan0 O160-2961
ANALICH D160-3665 C:FXD CER 6.8 PF 5% 100VDOW FACTORY SELECT SRAR0 DL60-306H
ALOAICT 0121 0467 (VAR (CER #:9 PF ' 2H4H1) “O121. 0467
ATOALCR 10603401 C:FXD CER 0.01 UF 480 20" 100VDCW QHAR0 O160-3401
ALDAICY STRO-0280 CLXDTA 1O UR 1 20m hOVDCW RELHY 150D TORXODHOAL
AIODALCIO O160-3401 CHFXD CER 0,01 UF #80 200 100VDCW 2HAR0 016013451
ATOALCT) D160 C:XD CER 0,01 UF #80 =-20% 100VDCW SAAH) 016013451
ADALCTY H60-3101 CXD CER 0.01 UR #80 =200 100VDHCW 2HAH0 01603401

CALOATCLS O160-3401 CFXD CIER 0.01 UF $80 —20% 100VDCW SRAR0 “D1B0-345 1
ALOATC 1 01605451 CFXD CER 0,01 U #80 —20% 100VDCW 2RARD O160-3451
ALOATCLD 0160-3451 COCFXD CER 001 UF 80 =200 100V DCW QHAN0 0160-340 1.
ALOAICTB D1R0-0230 XD TA 10 U 2208 50VDCW RHLRY 150D TOHXODNDA2L
ALOAICHT HOB0-3451 C:XD CER 0.01 UF $80 —20% 100VDOW 2H480 0160-1401
ATOALL LR 1060-3401 (XD CER 0.01 UF R0 =208 100VDCW LHAH0 0160-3451
ALOAICRI 19010040 DIODE: ST 50MA WV : 0722460 FDCGTORR
AWALICRY 19010040 DIODE:SLHOMA S0WV 072608 DU TORS
AlOAILL O100-2201 COMLIXD RE220H 10% URAR0 91002201
ATOALLY 1002251 CONLFXD RF 22UH 10% U480 D100-22051
ATOALRI OTRT-0408 RFXD MET FLM 182 OHM 1% 1/8W Lahdh CAL/ZRTORR B
ALOALRZ OGO T200 REXD METOX 75 OHM 2% 1/20W SHRAHD CR LR TOOTHRO-G
ATOATRA 2100.1772 RVAR WW 500 OHM hth 2HAR0 2001772
ALOATRY OB98- 3154 R:FXD MET FLM 4.22K OHM 1% 1/8W 16200 Cd- 1R TO22 B
ALDALIRD 0693154 R:FXD MET FLM 4.22K OHM 1% 1 /W 16209 CA-1 /8 TO221 1
AJOAIRG 07570724 REXD MET FLM 392 OHM 196 1/4W 24D CH 174 TO-02R 1
AWAIRT OTHT-497 R:FXD MET FLM 68,1 OHM 1% 1/8W 24546 CA- 1/8TO-68R 1§
ATOAIRS 0767-0406 REFXD MET FLM 182 OHM 1% [/8W 24046 C4-1/% PO 18R I
ATOATRY (BYNTIUR REXD MET OX 464 OHM 24 1/720W 24046 CH LRTOA6IR-G
ALDATRI0 0770444 R XD MET FLM 12.1 OHM 1% 1/8W 24ha6 CA/RTONR2I2
AlDAILRIL OTAT-0442 RIFXD MET FLM 10K OHM 1% 1/8W 24h46 CA 1 TO 002 1
AIOAIRIZ 2100- 2061 R:VAR C 200 OHM 10% QHAH0 2100-206 1
A10ATRIS 2100-1738 R:VAR C 10K OHM 10% OH4B0 2100- U708
AIOAIRTHY C0TT-0817 R:IXD MET FLM 750 OHM 149 1/2W BODRN MITC1L/2 VO TH R
AL0AIR1G - (B9R-7200 R:FXD MET OX 75 OHM 2% 1/20W 24546 Ci 18 TOO-THRO-G
ALOAIRIG 070747 RFXD MET FLM 1.62K OHM 1% t/4W 24046 Ch- 174 POB2LE
ALOAIR17 070716 RFXD MET FLM 162 OHM 19 1/4W 24046 14 PO BRI
ATOALRIH O7H7-0897 R:FXD MET FLM 68.1 OHM 1% 1/8W 24046 Ca- 18 TO68RLF
ALOALRLY 07610025 R:FXD MET OX 120 OHM 5% 1W 24046 FP32- 1100121
A1DATR20 0761-0014 R:IFXD MET OX 180 OHM 5% 1W 24546 FPU2Z 1 TOO- 181-)
AlVAIUI 50813015 IC (NOT P-O ALOAT-ORDER SEPARATELY) 28480 HOBL-3015
A10A1VRI 1902:3149 DIODE:BREAKDOWN 908V .4W MAX PD 04718 SZ 1080170

“See introduction to this section for ordering information

’




1 .
" Replaceable Parts ' , Model 1809A
Table 6-3. Replaceable Parts
Referenc - e Mfr ‘
eference |p part Number| Oty | Description M#fr Part Number
Designation .y T Code |
AlOA2 OLHO9-66601 | OUTPUT BD ASSY 28480 0180966501 7
A10A2('1 0121-0466 » | C:VARCER 13 PF SHAR0.-- 0121-0466
AT0A2C2 "0160-3401 C:FXD CER 0.01 UF 80 —20t% 100VDCW 2H480 01603451
| AT0ARCS 0160-2240 '  C:FXD CER 2 PF H00VDCW | 2uaK 01602240
=1 ALOA2ZCRI 1901-0040 DIODE.SI 50MA 30WV : 07263 FDG 1088
ALOA2CR2 1901-0040 DIODE:ST HOMA WV 07263 FDG1088
A10A2CRY 1901-0040 DIODE:SI 50MA 30WV 072633 FDG OB
ALOA2CRY 1901-0040 . DIODE:ST 50MA 30WV 07263 FDGIOBY
A10AZRI 0757-0159 RFXD MET FLM 1K OHM 1'h1/2W B09K METCT/2TOARO-F
AL0A2R2 0757-01569 K:FXD MET ¥LM 1K OHM 1% 1/2W B0983 MFT7(:1/2TO-1RO-F
A0AZRY 1 07570169 RFXD MET FLM 1K OHM 1% 1/2W B0983 MI7C1/2TO-LRO-F
ALOA2RA 0757-0159 : RFXD MET FLM 1K OHM 1% 1 /2W 30983 MET7C) /2 TO VRO F
All 1 01809-66507 L BOARD ASSY:MOTHER 2HIH0 O1809-66007
ALICT 0160-3451 C:FAD CER 0.01 UF +80 —20% 100VDCW HH2HY COZABLOTF1007.820-C'DH
ALIC2 0160-3401 C:FXD CER 0.01 UF +80 --20% 100VDCW HH2H9 CO2IBIOLII03ZS25-C DI
ALLCS 0160-3451 C:FXD CER 0,01 UF 80 —20% 100VDCW HBRY COZBBI0TR 037520 ¢ DH
AL1CH 0160-13451 , ' C:FXD CER 0.01 UF 80 —20% 100VDCW HH2KY COZIBTIOTRI03Z825-CDH
ATICH 0180-02:30 2 C:FXD ELECT 1.0 UF 20% S0VDCW HE2RY 50D 10GX0050A2 DYS
A11C6 0180-0230 C:FXD BELECT L0 UF 20% 50VDCW ' BE2BY EHSODT0HX00G0ALDYS
A1 1200-0438 4 SOCKETIC 16 CONTACT DUAL TYPE, BROWN 00779 BH3A2-1
Al1J2 1200-04038 SOCKET:IC 16 CONTACT DUAL PYPE, BROWN 00779 DRIH20- 1
AL o 9100-2257 COIL/CHOKE 82 UH 10% ‘ 24226 107820
AlIRI L 0770453 1 R:FXD MET FLM 30.1K OHM 1% 1/8W : 28480 07570453
AUIR2 0757-0428 R:FXD MET FLM L62K OHM 1% 1/8W , 28450 0707-0428
AL1IR3 . | o7ms7ro0821 4 R:FXD MET FLM 121K OHM 1% 1/2W 309813 METCEH2TO- 1201
" AlIR4 0757-0821 REXD MET FLM 1.21K OHM 1% 1/2W 30081 MEF7C 1721012111
AlLRS 0757-0821 RFXD MET FLM 121K OHM 1% 1/2W 30981 METCL/2TOA21 L F
AllR6 _ 0767-0821 ' ' RFXD MET FLM 121K OHM 1% 1/2W SOYRI 1T MIF7CE2TO 20
A1IR7 ' 0757-0280 R:FXD MET FLM 1K OHM 1% {/8W ‘ 2HAHO 0770280
AlIRS 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W ; 28480 D7H7-0280
Al1IR9 _ DELETED
A1181 J101-0580 t SWITCH:PUSHBUTTON - 2H4B0 310105680
AlIVR! . 1902-0074 [ DIODE:BREAKDOWN 7,15V 5% 04713 SZ10939- 140
AlIWI1 B1:20-0573 , 1 CABLE:SPECTRO STRIP ' ZBAB0 HL20.067:8
ALIW2 8120:0573 CABLE:SPECTRO STRIP " 2HAR0 B120-067
ALIW3 8120-0573 , CABLE:SPECTRO STRIP 28480 RL20-05738
AlIW4 B120-0573 CABLE:SPECTRO STRIP , 2HAR( B120-067:3
ALIWH 8120-0672 : ! CABLE:SPECTRO STRIP v j ‘ 28480 H120-0672
Al2 OMH34-66510 L | BOARD ASSY:POSITION.INVI RTER CHARO OLAR-66510
A12RI : 2L00-34:47 4 R:VAR COMP 10K OFIM 209 LIN 1/4W W/8W 28480 2L00-5487
A12R2 . 2100-34147 R:VAR COMP 10K OHM 209 LIN 1/4W W/SW 28480 21003437
A12R3 2100-3437 R:VAR COMP 10K OHM 20% LIN 1-4W W/SW 28480 21003487
Al2R4 2100-3437 R:VAR COMP 10K OHM 20% LIN 1/4W W/SW 28480 21003437
A12R5 075704336 t R:EXD MET FLM 432K OHM. [% 1/78W 2H4R0) 070704146
A1251 . _‘ NSR:PART OF A1ZR1
A1282 o NSR:PART OF A12R2
A1283 1 ' NSR:PART OF A12R3
A1284 : NSR:PART OF A12R4
A12W1 B120-05674 1 CABLE:SPECTRO STRIP ' , 2HARO B120-0674
Al 01809-66506 g 1 BOARD ASSY:CHASSIS INTERCONNECT OHARD O01R09-66R06 : )
ALCL ‘ 0160-466h ‘ : C:FXD CER 0.01 UF +80 —20% H00VDCW . HE2RY COTLARDIK 10328261 R
A2 O180-0004 RV ELECT 100 UF #75 —=10% 26VDOW A BE2HY JODL0IGO2RDD2 DSV
A13C3 ' 0160-3451 ' C:FAD CER 0.01 UF +80 —20% 100VDCW ' BH2HY COZIBIOTFT032820.0D
ALICH 0180-0004 - C:FXD BLECT 100 1 +75 —10% 25VDCW - DB2BY J0D107GO2HDD2DSM
ALCH 0160-3451 e C:XD CER 0,01 UF +80 —20% 100VDCW HH2RY COZIBLOTFI0MZS25.CD
ALCE A1 0160-3451 C:FXD CER 0.01 UF +80 —20% 100VDCW A HH2RY COZIBI0LFL03Z825-CD
AL3CT . : 0160-3665 C:FXD CER 0.01 UF +80 -2-209 H00VDCW BH2RY | COTIABDIK 10325200
AL3PL 01801-27601 1 P:MALE 24 PIN 2H4R0) O1HO1-27601
Al13W1 8126-0575 ‘1 CBL: ASSY:RBN 16 28480 “RI20-057h
ALSXALL 12510603 ! CONNECTOR:PC EDGE (2 X 5) 10 CONTACT TAHGH 2U5-2 1021 106
Al4 0180961601 1 ASSY:DELAY'LINE 2H4K0- 0180961601
AlD 01809-66504 1 BOARD ASSY:CHANNEL CONTROL ‘ 28480 O1BOD-BEHOS
AlGC1 01603470 BT C:FXD CER 0,01 UF +80 --20% 50VDCW 28481 0160-3470
AL 0180-6230 | C:FXB TA 1.0 UF £200 50VAC : 56280 150D 106X 0060A2
AICH 018002 ’ C:FXD TA 1.0 UF £205% 50VDCW HEZHY 150D TOBXO0BOA
A15C4 01603451 g C:FXD CER 0.01 UF +80 —20% 100VDCW 5628 COZIBIOTFLO3ZS20-CDH
ALCH 0160-3470 C:FXD CER 0.01 UF +80 —20% 50VDCW. ' 28480 0160-3470
A15CH 0140-0206 C:FXD MICA 270 PF 5% 500VDCW 72136 DMISF271JO0WY LCR
A15C7 v 0160-3451 C:FXD CER 0.01 UF +80 —20% 100VDCW BH2HY COZIBLOF103Z825-' DI
See int.mdm‘tinp to ‘t‘his section for ordering information
6-6 .
n
T . . ' RN PP P A2 EREO B T A . PRPRE . ity s VL ma o LMMMMM



Model 1809A

Table 6-2. Repl ac"e‘iib]e Parts (Coht’d) '

,Rep]aceab]e Parts

Reference  |pp part Number| Qty Description Mty Mfr Part Number
Designation v ‘ Code |
AL 0160-2204 C:FXD MICA 100 PF 5% 300VDCW 28480 < DIE0-2204
ALOCH 0160-3470 C:FXD-CER 0.01 UF ¢80 —20% 50VDCW 28480 0160-3470
ALSCH) 0160-3470 C:FXD CER 0.01 UF #80 —200% H0VDCW 28480 01603470
AlSCII 01400192 C:FXD MICA 68 PF t5% 300VDCW 72136 DMIGF27LJO00WVICR
ALGCIL (M60-3451 C:FXD CER 0.01 UF +80 —20% 100VDCW BE2BY COZIBI0LI103Z825-CDH
ALSCHS 0160-3451 C:FXD CER 0.01 UF +80 —20% 100VDCW HH2HY COZIBI0LF 108Z826-CDH
ALAC T 0160-3451 C:PXD CER 0.01 UF +80 —209 100VDCW HH2HY CO23BLO1F 1037825-:DH
ALSCED 0160-3461 C:FXD CER 0.01 UF +80 —20% 100VDCW H6H2HY COZIBINEFTONZS20-CDH
ALGCIE O180-0230 CFXDTA 1.0 UF 120% 50VDCW ) BRUKY 150D 10RX0050AY
ALILCIT D160-3451 C:FXD CER 0.01 UF 180 —20% 100VDCW 56280 COZIRIOF1087525-C DI
AIACRI 19010040 DIODESILICON H0 MA 30 WV 07261 FDGLORA
AIGCR2 1901-0040 DIODE:SILICON 50 MA 30 WV 07261 FDGIORK
AIGCRY 19010040 NDIODE:SILICON 50 MA 30 WV 072618 FDGIORK
AlSLL 9100-22561 COHLFXD RF 22UH 10% 2HAB0 91002261
AIBL2 9100-2251 COMLIXD R 22UH 10% 2H4H0 9100-2251
ALK IHG-0215 TSTRSINPN HO13I 2N3Y04
ALBY2 8040215 THTR:SI NPN BO131 2NH904
A1HE CFAR02LD TSTR:SENPN BoLs1 2NIIOA
ALBLM 1864-0215 TSTR:S1 NPN HOL31 2N904
ALGQG - 1864-0210 THSTR:STNPN #0131 2N 390
ALQH 1853-0015H TSTH:S! PNP B3I 2NH6I0
A1GR1 075704247 ! RFXD MET FLM 4750 OHM 1% 1/8W 28480 07704137
A1HR2 0757-0427 2 REFXD MET FLM 15K OHM 1% [/8W 28480 0757-0427
AIGRS 0757-0280 XD MET FLM 133K OHM 1% 1/8W J0083 MEGC LB TO- L3 1
AL5R4 06980082 1 R:FXD MET FLM 464 OHM 1% 1/8W 16299 (4178 PO-A640-1
AI5RD OTR7-02483 R:FXD MET FLM 2K OHM 196 1/8W 24046 CA-1/8TO-2001 I°
" AISRE 07H7-0422 RIXD MET FLM 909 OHM 1% 1/8W 24046 Cd- 178 TO- 90K 1
AIBRT 0757-0413 ! REFXD MET FLM 392 OHM 19 1/4W 2NN (7070413
A1HRA 07H7-0410 RFXD MET FLM 301 OHM 19 1/8W 28480 770410
ALSRY 0770410 XD MET FLM 301 OHM 1% [ /8W 2R4H) 0767-0430
ALGRI0 07770274 RFXD MET FLM 121K OHM 1% 1 ‘8W 24046 CA- LR PO 2L
ALARI 07H7-04 18 REFXD MET FLM 619 OHM (% 1/8W 24516 CH R TOGIDR I
ALGRI2 0757-0481 RIFXD MET FLM 243K OHM 1% 1/8W 24546 Ca1/BTO- 2031 1
AIBRID 0770281 2 RIFXD MET FLM 2K OHM 1% 1/HW 24546 Cd- 1R TO-2001 -1
ALDHRI4 06913440 ! RIFXD MET FLM 196 OHM 1% 1/8W 16299 CH1/8TO BRI
ALBRID 07H7-0419 RFXD MET FLM 681 OHM 1% 1 /KW WERTTH CA1RTOGRIRAY
ALGRIG 0757-0274 1 REXD MET FLM 121K OHM 1% 1/8W 24546 C-1ARTO 200
ALOR17 ORYR-D0RL ’ RAEXD MET FLM 464 OHM 1% 1/8W 16299 Ca- LR TO-6A0- I
AIGRIB 07570281 R:EXD MET FLM 2K OHM 1% 1/8W 24046 SR LARTPO2001 1
ALBR1Y 0770427 1 RWXD MET FLM LOK OHM 14 1/8W 24548 CALARTO-1H01 I
ALGR20 0BOH. 7236 RFXD MET OX 1K OHM 2% 1/20W SR80 DBYR- 726
AISR2L 06O 7236 RIXD MET OX 1K OHM 2% 1/720W 2H480 OBOR- 7236
AIDR22 06947216 RFXD MET OX 1K OHM 2% 1/20W 2H4R0 DBON- 7236
ALK 06987236 RFXD MET OX 1K OHM 2u [/20W 2HAH0 OBOR. 7216
ALSR O7HT-0283 RFXD MET FLM 2K OHM (% 1/8W 24546 CO- L RTO2001 1
ATGRZG NOT ISED
AI15R26 OBLL-0610 R:IXE. WW 56 OHM 5Y HLENT CWhH-2
AIBR2T NOT LSED v
ALGRYS O6OK-3LH0 1 RFXD MET FLM 247K OHM 1% 1/8W P6204 CHLRTO-2871 K
ALSUL 1820-0n81 1 IC:DIGITAL ECL DUAL AC-COUPLED J-K. [ 2R4H0 FH2-0681
AL 1820-014D ! 1C:DIGITAL QUAD 2 INPT NOR GA'TE, 2R4K0 LRZ20:0 145
AlSUY 1820-0897 2 HCRCL QUAD 2 INPUT AND GATE 04713 MCTO4TH
AlGUd 18200897 ICECEL QUAD 2 INPUT AND GATE 047128 MCT047H
ALSUS 1820-0276 IC:ECLTO T'PL QUAD 2INPUT OR TEANS. 0471 M onop
ALSUG 1H20.0142 2 IC:HINPUT, 20RNOR 04713 MC 1004
ALLU7 1820-0142 ICAHINPUT, 2. OR-NOR 04714 MCLooap
AIBVR) 19020062 1 DIODE:BREAKDOWN 6,41V 400 MW 4713 SZ10539- 145
ALOVRZ 19023094 1 DIODE:BREAKDOWN 5.1 1V 400 MW 04713 S210039-99
AI5XUI 1200-04:38 SOCKETIC 16 CONTACT DUAL TYPE, BROWN 00779 HEAHZ- |
ALGXUZ 1200-0441 SOCKETIC 14 PIN MINIATURE 2H4H0 2000441
AIGXUS 1200-0441 SOCKIT:C 14 PIN MINIATURE 2HAR0 1200-0441
AHXHA 1200-0441 SOCKET:AC 14 PIN MINTATURE - 2BIH0 1200-0441
ALGXUS 1200-04:38 SOCKET:C 16 CONTACT DUAL TYPE, BROWN 0779 HEAH. 1
A1HX U6 1200-04441 SOCKETIC 14 PIN MINIATURE 28480 F200-0441
ALGXUT 1200-0-441 SOCKFTIC 14 PIN MINIATURE 28480 12000441
Al6 01809-66500 1 BOARD ASSY:SYNC : SRH0 DIS09-66H07
A6 0160-3450 C:FXD CER 006 UF £10% 260VDUW 2R4R0 0160400
ALBCR 0160-3400 C:FXD CER 006 UF £ 10% 250VDCW URIH0 (LE0-3450
A1603 0160-3669 "C:FXD CER 27 PF 5% 1OOVDOCW SH4R0 0160-3560)
AL6CH 0160-22:34 C:FXD CER5L PF 500VDOW 28480 016022084 -
AIBCH 0160-22084 C:'XD CER .51 PF 500VDOCW SRAR0 0160-22%4
Sew introduction to this section for ordering information '
6-7
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Replaceable Parts

".l‘ab.le 6-2. Replaceable Parts (Cont’d)

Modei 1809A

L , .
-,‘ Reference |ip part Number| Qty Description Mtr Mfr Part Number
Designation | | Code
)
| |
,‘ ALGLE 01603567 - CIXD CER 10 PF 3% 100VDCW AR OLRO-30H6T
‘ ALGCT O160-34:4) CEXDCER 0.1 UF eS80 200 H0VDCW 2B OO 3443
ATGCH O180-0230 C:FXD TA 1O UF £20% HoVHUW HH24Y 150D 10LX0000/,2
ALY OLHO-3440 XD CER O UR 80 2200 50VDUW 28480 01603143
ALGUTY OIN0-0280 CPXDCTA L0 U 20, .)()VI)(,W KR A0 TORXOOHDAL
, CALCH 01603451 CEXD CER 000 UR #B0 200 TOOVDUW 2H180) H160-3451
| AtsCL: 0160-3.4H1 (XD CER 001 UF +80 —-20m 100V DCW AR 01603401
‘ Al O160-3451 C:XD CER 0010 UF 80 =200 100VDCW QRN DI6O-3:451
‘ ALGC LY 0160-:3002 CoFXD CIER 200 PF 200VDCW RARE < OTB0-3082
AlL6CLH O1H0-0208 / COXD 1000 PIC e 10M 200VINCW HELRY A R et U
A
4 K AlBCRI 1010040 27, 4 DIODE:ST H0 MA 30WV 07261 FDGTOER
: AVGER2 1010040 DIODE:ST 50 MA 30WV. 0726 DG TORA
ALBCRY 1901-0040) DIODE:STH MA 30WV 07268 DG TORA
. A16CR4 (D01-0040 DIODE:STH MA B0WV 07263 FDGTORR
' AlBLI H100-2201 COILFXD RIS 22 U B JBAR0 1002251
Al6L2 H100-2201 CONGFXD RIE 22 UL 10, URARO 1002251
. AL6QI TR (340 TSTR:S! NPN 0471 SNALTY
}' Al6G)2 1HH4- N0 TSTR:SINPN 04713 C2NHLTY
4 A16Q3 lH‘"»l 015 “PSTR:STNPN U471 UNHITY
B Al6Q4 1800340 TSTR:SINPN 0471 SNH1TY
ALBO 18040040 TSTR:SINPN 04714 SNOITY
AL6G)6 18040345 TSTR:SI NPN 047138 UNHETO
AT6Q7 L8H4-0206 TSTR.SIEMPN URIN0 18590296
ALGOR 1853-0804 TSTRSEPNP DHARD LHE 0304
ALY N 1RA4- 00Tt TSTH:SENPN LR4K0 (40071
Al6RE’ 07370816 RIXD MET FLM 422 OHM 17 L RW L6 Cd L RTO 2R
Al6B2 0770422 PEXD METT FEM 909 OHM 1% 1-8W AR ) RTOO00R )
ATBRA 07570129 REXD MET FLM 909 OHM 1% | 8W 24046 (1L ATO SR I
}F ABR4 S O7RT-0399 REXD MET FLM 2205 OHM 1% | 8W 24016 CH LR TORKRO
| AL6RS DROR. 3444 REXD MET FLM 116 OHM % 1 8W 16206 ) 8TOSRIBRE
ALGRO 0770434 RFXD MET FLM 5.1TK OFM 1% 1 HW 24516 CELBPOSIT I
Lo "‘1\1(»1(7 O7H7-0460 R:IXD MET FILM 100K OHM 1% 1 SW RRTATH CH 1R TO e
" A1GRY O7H7-0816 R:EXD M FLM 422 OHM 1% 1-8W 24046 Ca 1A TO 2R
: ' aAl(;R‘) 0770816 REXD MET FLM 422 OHM 141 8W Lhdh O3 RTOBIRE
’ aE AT6RI0 07570274 CTRFXD MET FEM 21K OHM 1% 1/8W 2406 4810 2
ALGRIT, 07571094 R:EFXD MEET FLM LATK OHM 1% 1AW 24046 4 RTTO 1T
Al6R12 DBOR-3446 R: XD MET FLM 383 OFM 17 1 8W 162099 Ca i H TOBHIR K
AL 1 OBOR- 446 H:FPXD MET FLM S83 OFIM (% |, HW 16200 C4 1 ATOBRIR F
Al 0757042222 RAXD MET FLM 909 OHM 1 1 8W 24046 C4 1 RTO DL
AlGRtD 0767-0422 RA*XD MET l'l M 909 OHRT 1M | SW 24046 Ct R TOG0OR 1
A16RI16 OROB- 3430 R:EXD MET H.M ‘.21 HOHM 1" 1 8W O3HRR PMEOLD S TO 2TROE
AlL6R7 069814140 KX MET FLM 205 OHM 1" 1/8W (3 HHN PMEOH TR TO2IRG
r AlGR18 O6YB- 3430 IX0O MET FLM 178 OHM 1% 1 /8W 16299 CHLHTOITRR I
“ALGR1Y 07570402 RFXD MET FLM 110 OHM 1% 1 - KW 24546 LR TO
1 AT6R20 OTHT 0402 R:FXD Ml"'l‘ FLM 110 OHM 1% | W 24006 CLURTON
1 AT6R2L 0770817 ' XD MET ['l M 750 OHM 1" 1/2W JOHHN MIFTCT LTOTHE R
& ALGR22 O757-0465 RFXD MET FLM JOOK OHM 1% 1/8W 24046 C4 18 TO 10081
A16RZ3 06033430 R:PXD MET FLM 210 OHM 1% i 8W (:38HH PMELH T HTO2IRGE
: ALGR24 OTHT-041H RXD MET FLM 470 OHM 1% 1 8W REHA Y CHIRTO AR Y
) A1BRED 07570415 R:XD MET FLM 475 OHM 1% 1-8W 24546 Cad L RTO AR
AlGHE6 0757-0316 XD MET FLM 422 OHM 1% 1-8W 24h46 a1 HTO2R2 1
AlLBR27 0757-0816 R:FXD MET FLM 422 OHM 1% 1 '8W 24646 Cd LR TO Q2R
AT6KIS 075704034 e RFXD MET FLM O, 11K OHM 11 1 8W 24006 CHERTOOMITE
ALGR2Y 07670419 ' REXD MET FLM 681 OHM [ 1 /BW 24040 CA LR TOGRIR I
AlBVRI 190211134 DIODE:BREAKDOWN 825V AW MAX D 0471 SZ10089 168
' t
! .
See introds. tion to this seetion for ordering information
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Model 1809A

Table 6-3. List of Manufacturers’ Codes

Replaceable Parts

MFR 2IP
NO. MANUFACTURER NAME APDRESS CODE
., 00000 US.A. COMMON B ANY SUPPLIER OF U.S.A.
00779 AMP INC. (AIRCRAFT MARINE PROD.) HARRISBURG, PA. 17101
02114 FERROXCUBE CORP SAUGERTIES, N.Y. 12477,
038R PYROFILM CORP WHIPPANY, N.J ' 079K
04713 MOTOROLA SEMICONDUCTOR PROD. INC.  PHOENIX, ARIZ. BHO0K
07263 TAIRCHILD CAMERA & INST. CORP. SEMICONDUC'TOR DIV, MOUNTAIN VIEW. CALIF. 04044
ORANG G. . CO. MINIATURE LAMP DEPT. ‘ CLEVELAND, OHIO A2
16299 CORNING GL WK ELEC CMPNT DIV. RALEIGH, N, M
24226 GOWANDA ELECT CORP, GOWANDA, N.Y 14070
24546 CORNING GI, WK (¢ STYLE RES) BRADEFORD, PA. 16701
24941 SPECIALTY CONN (O, INC IND.IN. B
SR80 HEWLETT-PACKARD ('O, CORPORATE HQ YOUR NEAR#ST HP OFFICE
R MEPCO/BELECTRA CORP (VAR RES) SAN DIEGO, CA. 92121
HH2RY SPRAGUE ELECTRIC CO, . N. ADAMS, MASS, 01247
72106 BELECTRO MOTIVE MFG. CO. INC. WILLIMANTIC, CONN, 06226
T2ORZ ERIE TECHNOLOGICAL PROD. INC, ERIE, PA, 16012
. T4868 AMPHENOL CORP. RIF DIV, DANBURY, CONN, OGHI0
8013 ELRCTRONIC INDUSTRIES ASSOCIATION WASHINGTON D 20006
#2142 AIRCO SPEERR FLECT. COMP. DU BOIS, PA. 15H01

6-9/(6-10 blank)







Model 1809A

SECTION VI
MANUAL CHANGES AND OPTIONS

2,

7-1. INTRODUCTION.

7-2. This section contains information required to

backdate or update this manual for a specific in-
strument. Description of special options and standard
options are also in this section.

7-3. MANUAL CHANGES.

7-4.  This manual applies directly to'the instrument.

having the same serial prefix shown on the manual

title page. If the serial prefix of the instrument is not -

the same as the one-on the title page, find your serial
prefix in table 7-1 and make the changes to the manual
that are listed for that serial prefix. When making
changes listed in table 7-1, make the change with the
highest number first. Kxample: if backdating changes
I, 2, and 3 are required for your serial prefix, do
change 3 first, then change 2, and finally
change 1. If the serial prefix of the instrument is
not listed either in the title page or in table 7-1,

refer to an enclosed MANUAL CHANGES sheet for
updating information. Also, ifa MANUALCHANGES

sheet is supplied, make all indicated ERRATA cor-
rections,
Table 7-1. Manual Changes

Serial Frefix Make Changes

No backdating changes are vequired at this time.

Changes and Options

7-5. SPEC!AL OPTIONS.

7-6. - Most customer special application requirements
and/or specifications can be met by fa tory modifica-
tion of a standard instrument. A standard instrument

moditied in this way will carry a special option num-

ber, such as Model 0000A/Option COL,

7-7.  An operating and service manual and a manua!
insert are provided with each special option instru-
ment. The operating and service manual contains in-
formation about the standard instrument. The manual
insert for the special option describes the factory

modifications required to produce the special option’

instrument. Amend the operating and service manual
by changing it to include all manual insert infor-
mation (and MANUAL CHANGES sheet information,
if applicable). When these changes are made, the
operating and service manual will apply to the special
option instrument. n

7-8.  If you have ordered a special option instrument
and the manual insert 1s missing, notify the nearest
Hewlett-Packard Sales/Service Office. Be sure to give
a ‘ull description of the instrument, including the com-
plete serial number and special option number.

7-9. STANDARD OPTIONS.

7-10.  Standard options are modifications installed on

" HP instruments at the factory and are available on

request. Contact the nearest Hewlett-Packard
Sales/Service Office for information concerning stan-
dard options.

-3
:
—






Service. Model 1809A

Table 8-1. Schemlati ¢ Motes

Refer toMIL-STD-15-1A and MIL-STD-806 for schematic symbols not listed in this table. : ‘

T N
D kiELD EFFECT TRANSISTOR

ETCHED CIRCUIT BOARD
(P-TYPE BASE)

FRONT-PANEL MARKING

FIELD EFFECT TRANSISTOR

I ) REAR-PANEL MARKING (N.-TYPE BASE)

BREAKDOWN DIODE

Q . FRONTPANEL CONTROL
| ' (VOLTAGE REGULATOR)

| " SCREWDRIVER ADJUSTMENT

B TUNNEL DIODE
TP1 ELECTRICAL TEST POINT ,
C? TP {WITH NUMBER)

Q k WAVEFORM TEST POINT STEP RECOVERY DIODE

(WITH NUMBER)

eae@®O

N SINGLE-PIN CONNECTOR ON
4 BOARD

CIRCUITS OR COMPONENTS
, DRAWN WITH DASHED LINES
/L \ (PHANTOM) SHOW FUNCTION ‘

\
\L-—’w/‘./‘/ 4

ONLY AND ARE NOT INTENDED/‘
TO BE COMPLETE. THE CIRCUIT

OR COMPONENT 15 SHOWN IN !

i

—.‘.-..l N ‘ N .
| > > PIN OF A PLUG IN BOARD
[ A (WITH LETTER OR NMUMBER)

N | DETAIL ON ANOTHER SCHEMATIC.
:L | 3 Y
— - B
- SIGNAL SCHEMATIC
| _ REFERENCE REKERENCE
| , COAXIAL CABLE CONNECTED L
TO SNAP-ON JACK
- = o (925) WIRE COLORS ARE GIVEN
BY NUMBERS IN PARENTHESIS
o _ USING THE RESISTOR COLOR
Y . CODE |
oo l COAXIAL CABLE CONNEGTED ,‘ o
| DIRECTLY TO BOARD [ (925) IS WHT RED GRN |
[ - 0 BLACK 5 GREEN
= = 1. BROWN 6 BLUE
- 7. RED 7 VIOLET
3. ORANGE 8 GRAY
4 YELLOW 9 WHITE
MAIN SIGNAL PATH
R PRIMARY FEEDBACK PATH
. . ] " OPTIMUM VALUE SELECTED
—ets o SECONDARY FEEDBACK PATH Oy VP ICAL
‘ VALUE SHOWN: PART MAY
HAVE BEEN OMITTED.
P/0O PART OF |
UNLESS OTHERWISE INDICATED:
(C . RESISTANCE IN OHMS
NC | NO CONNECTION CAPACITANCE IN PICOFARADS ‘
| | | NCE IN MICROHENRIES
CW CLOCKWISE END OF. VARIABLE INDUCTANCE |

RESISTOR .

80
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SECTION vill

SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUCTION.

~ This section contains schematics, repair and re-
placement information, component-identification
illustrations, test conditions, and troubleshooting
information for the Model 1809A. Schematic 1 is
a detailed block diagram that provides a guide to
locating possible problems when troubleshooting.
Table 81 defines symbols and conventions used on
the schematics. A disassembly procedure for atten-
uator repair and replacement is.also contained in
this section.

NOTE

Current amplifiers are used throughout
the instrument. This manual does not
contain waveform photographs because
current waveforms will not aid in
troubleshooting the Model 1809A.

8-3. SCHEMATICS.

8-4. Schematics are printed on foldout pages for
easy reference to the text and figures in other
sections. The schematics are drawn to show the
electronic function of the civ_iits. Any one schematic
may include all or part of severai different physical
assemblies. Non-MIL-standard symbols and con-
ventions used in the schematics are defined in table
8-1. '

8-5. The schmatics are numbered in sequence with
a large bold number at the lower right-hand corner
of each page. These numbers are used to cross
reference signal connections between the sche
matics. At each circuit breaking point, a number
in a circié is shown, followed by another number in
bold type. The circled number indicates the signal
or circuit' and the bold number indicates the as-

sociated schematic that contains the source or desti-

nation of the signal. To find the source or desti-
nation of the signal, turn to the mdu- ited schematic
and find the circled number.,

8-6. A table on each schematic lists all components
shown on the schematic by reference designation.
Component reference designators that have been
deleted from the schematic are listed below the table.

8-7. REFERENCE DESIGNATIONS.

8-8. The unit system of reference designations used
in this manual is in accordance with the provisions

of USA Standard Y32.16-1968, Reference Desig-
nations for Electrical and Electronics Parts and
Equipments, dated March 1, 1968. Minor variations
from the standard, due to design and manufacturing
practices, may be noted. '

8-9. Each electrical component is assigned a class
letter and a numbeyr. This letter-number combination
is the basic reference designation. Components
that are part of an assembly have, in addition to

‘the basiv designation, a prefix designation indicating

the assembly of which the component is a part. For
instance, resistor R23 of assembly Al is designated
as A1R23.

8-10. Assemblies are numbered consecutively. If an
assembly reference designation is assigned and later
deleted, that number is not reused.

8-11. COMPONENT LOCATIONS.

8-12. Locations of components on assemblies and
subassemblies are illustrated in figures adjacent to
the schematics. Since the schematics are drawn to
show function, portions of a particular assembly

may appear on several different schematics. The
component identification is printed next to the sche
matic that shows most of the circuitry on the assembly.

8-13. Chassis parts are identified on figure 6-1 in
Section VI. The locations of most adjustments cre
shown in Section V.

8-14. PREVENTIVE MAINTENANCE.

8-15. Preventive maintenance consists of periodic
performance checks, calibration, mechanical in-
spection, lubrication, and other services designed to
prevent breakdown and failure. Performance checks
and calibration are covered in Section V of this
manual. The other preventive maintenance :wrvu,m
are covered in the following poragraphs.

8-16. MECH#\NICAL INSPECTION. I"‘eriudi(‘:ally in-
gpect the instrument for damaged components,

excess grease, dirt, and corrosion. Look for loose and

misaligned ussemblies. Ensure that all screws and
fasteners are tight and serviceable.

8-17. Refer to the paragraphs in this section on
repair and replacement for mstructums on replacing
damaged components.

8-1




Service

8-18. Painted surfaces can be cleaned with a .~m-

me.cial, spray-type window' cleaner or with a mild
soap and water solution. Excess grease can be re
moved with a degreaser such ns M-180 FREON TF
DEGREASER produced by Miller-Stevenson Company.

8:19. Corroded spots are best removed with soap
and water. Stubborn residues can be removed with
a fine abrasive. When using abrasives, be careful
that fine particles do not fall into instrument. Such
areas should be. protected from further corrosion by
an application of a silicon resin such as GE DRI-
FILM 88. | | '

8-20. SWITCH MAINTENANCE. The pushbutton
switches used in this instrument have been designed
for long, trouble-free service. In the event that one
of these switches becomes defective, replacement
rather than repair is recommended.

8-21. REPAIR AND REPLACEMENT.

8-22. The following paragraphs provide procedures
for removal and replacement of attenuator assem-
blies, and other components. Special servicing instru-

ctions for etched circuit boards are provided in -

paragraph 8-28. Section VI provides a detailed parts
list for use in ordering replacement parts.

8-23. ATTENUATOR REPAIR. Attenuator assemblies
Al through A4 use a thick-film substrate type circuit
board with cam-actuated spring switch contacts.
Because of the advanced design of the attenuators,
it is best to send the attenuators to the nearest HP
Sales/Service Office for repair. The following para-.
graphs provide instructions for disassembly, assem-
bly, and care while handling. J

AAAAANAAS AN

WVAAANS

. CAUTION |

AAAAAAAAAAAAAS

Always wear protective cotton gloves
(such as HP Part Number 8650-0030)
while handling the thick-film substrate.
The substrate is extremely susceptible
- to conduction paths caused by finger
prints.

8-24. The only repairs that should be attempted, by
other than factory personnel, are replacement of the
thick-film substrate and impedance converter tran-
sistor Q1. If a mechanical failure occurs, replace
the entire attenuator by following the procedures
outlined in paragraph 8-27.

NOTE

When replacing Q1 on any attenuator
assembly, lead 4 of the replacement
trans’stor must be removed (cut off
close to the mechanical base of the
transistor). ' ‘

8-25. ATTENUATOR DISASSEMBLY. To disassemble
the attenuator, proceed as follows:

8.2

Model 1809A

a. Set coupling switch to GND position.
b. Set VOLTS/DIV switch to .01 position.

c.  Remove attenuator adjustment cover by re-
moving 4 retaining screws. «

d. Unsolder attenuator output wires (color
code (4) and (1)) from preamplifier assembly (AD
through A8). Use controlled output type soldering
iron with tip temperature of 700°F (371°C). |

e. Disconnect attenuator voltage wires (square
pin connections) from preamplifier assembly (AH
through A8.)

f. Unsolder input ‘wire from BNC connector
(AlJ1 through Ad4J1). L

g. 'Tilt rear of substrate about 45 degrees (so
contacts clear pushrods).

h. Remove substrate from spring mounting
clips by sliding substrate toward preamplifier as-
sembly.

8-26. SUBSTRATE INSTALLATION. To install at-
tenuator substrate, proceed as follows:

a. Hold substrate with spring contacts down
and input toward BNC connector (A1J1 through
A4J1).

’

b. Tilt substrate about 45 degrees while sliding

it under spring mounting clips at front of attenuator.

c. Verify substrate is centered in and flush
with side cover channels. ‘

d. Solder input wire from BNC connector to

substrate. Use controlled output type soldering iron

with tip temperature of 700°F (371°C).
e. Solder output wires (color code (4) and (1))
to preamplifier assembly (A5 through AB). '

f. Verify grounding springs are seated inside
adjustment cover channels (figure 8-1).

g. Install adjustment cover,

NOTE

Slight pressure applied to the adjust-
ment cover may be necessary to align
boles.

8-27. ATTENUATOR REMOVAL. The mechanical
switch section of the attenuator is ruggedly con-
structed and will normally require no replacement.
In the event of a mechanical malfunction, the
entire attenuator should be replaced. To remove the
attenuator from the instrument proceed as follows:
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Model 1809A ' » : ' ‘ - ) - Service
n. Unsolder twin-lead wires (impedance cable)

from assocnated preamplifier of dttenuator bemg
removed. '

ADJUSTMENT
COVER

0. Remove front-panel attaching hardware of
attenuator béing removed. :

GROUNDING

SPRING ~ p. Remove rear attzching screw from associ-
| ated preamplifier of attenuator being removed.
SUBSTRATE o

| q Remove attenuator and aqsocnated preamph-
fier from Tront panel location.

(77 7 2 2 2 2 < & < <)

: M‘\— CHANNEL- | .
' r. Disconnect attenuator wires from associated
SIDE preamplifier ¢1§ﬁ;embly o
S R / OVER -
' . s... Remove vernier bracket attaching screws.
T t. Remove vernier shaft from attenuator.
1834A-1-016 - i
, | u. To reinstall attenuator, reverse removal pro-
Figure 8-1..Attenuator Assembly cedure. |
a. Remove plug-in support (side panel). 8-28. CIRCUIT BOARDS.
b. Unsolder wires from preamplificr assem- 8-29.. The following paragraphs provide infor-
blies to buffer assembly. ( mation regarding servicing procedures for etched
. . _ o - circuit boards, use of heat sinks, and special soldering
¢. Disconnect dual twin-lead wire connections considerations.
from buffer amplifier. :
d. R move chassis attaching screw fmm pre 3-30. BOARD CONNECTIONS. Square-pin connec-
amplifier assembly support. | : tors ‘are identified on circuit boards by the color code
' of the connecting wire. Connector pins on plugs and
e. Remove sub-panel attaching screws from jacks are identified by either a numeral or a letter.

chassis. g . ' The letters G, I, O, and Q have been omitted. Table
l 8-1 shows the types of board connections used in
f. Move front panel and attachments forward the instrument.

approxnmately 1 inch. , B
8-31. SERVICING ETCHED CIRCUIT BOARDS. This

g. Disconnect mother board assembly cables instrument uses etched circuit boards with plated-

from preamplifier assemblies. through component holes. This allows components

' / . to be removed or replaced by unsoldering or solder-

h. Disconnect Al2 assembly cable from mother ing from either side of the board. When removing

board assembly. large components, such 23 potentiometers, rotate the

, , ' soldering iron tip from lead to lead while applying

; - 1. Disconnect POSITION potentiometer wires pressure to the part to lift it from the board. HP
from mother board assembly. Service Note M-20E contains additional information

for repair of etched circuit boards.

). Disconnect CAL potentiometer wire from “ o |
‘mother board assembly. | 8-32. SEMICONDUCTOR REMOVAL AND REPLACE-
MENT. Figure 8-2 is included to help identify the
leads on the comm~= shapes and sizes of semi-
conductor devices. When removing a semiconductor,

k. Disconnect Al12 assembly wire from chassis
interconnect assembly A13.

“1. Unsolder wires from vernier potentiometer use long-nosed plicrs as a heat sink between the

of attenuator to be removed. device and the soldering iron. When replacing a

. S semiconductor, ensure. sufficient lead length to dis-

m. Remove vernier knobs, volts/division knobs, ~ sipate the soldering heat by using the same length
and coupling levers. _ ~ of exposed lead as used for the original part.

8-3
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Service - o . Model 1809A

INTEGRATED CIRCUITS | o . .

l
\

14 PIN INTEGRATED CIRCUIT 16 PIN INTEGRATED CIRCUIT

LOCATOR
NOTCH W

DIODES BI-POLAR TRANSISTORS
DIODE SYMBOL :

ANODE ————— CATHODE BLACK EPOXY (PLASTIC) TRANSISTORS

T T

\ _ I=ls HH HH

CATHODE CATHODE \
WIDE CONICAL . .
STRIPE END ECB CBE J 1] U .
CBE EBC ECB ‘
METAL CASE TRANSISTORS .

‘ DUAL

N A CBE | c/
CATHODE i |
SHIELD

FIELD EF FECT TRANSISTORS

AC \ '
METAL CASE BL(pL';ESﬁS” .~ METAL CASE

o

“ ' I L JuL
NN e oo wf)

I
o
: - DGS
CATHODE THODE OR GDS D2
, \ : GDS )

* Figure 8-2. Semiconductor Terminal Identification ' |

8-4
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'

8-33. INTEGRATED CIRCUIT REPLACEMENT.

'CAUTION |

~-Unlesg an integrated circuit has definite-
ly failed, be careful to prevent damage
when removing or replacing it.

8-34. The integrated circuits in this instrument are
of two general configurations: plug-in types and
those soldered in place. Remove a plug-in integrated
circuit with a straight pull away from the board.
Soldered integrated circuits can be removed with
soldering irons which simultaneously heat all con-
nections. These irons are available from various
manufacturers. Soldering irons with built-in' de
soldering tools also facilitate quick removal.

8-35. Use the following procedure for removing
an integrated circuit with a'standard soldering iron.

a. Heat lead solder joint. Uge small tip such as
a Weller No. PT-H7 iron.

b. When solder is fluid, remove with desolder-
ing tool such as deluxe Model Soldapullt manufac-
tured by Edsyn Company of California.

c. Repeai steps a and b for each lead until
all leads are free.

d. Grasp each lead with long-nosed pliers and
check that it is mechanically free from circuit board.

Service

~e. When all leads are free, carefully remove
integrated circuit. Dual in-line type can be removed
by gently gripping top and bottom with long-nosed

pliers and rolling circuit out.

t

“f. Use desoldering tool or toothpick to remove
all remaining solder from circuit board holes.

ARA ~

‘CAUTION }

Be careful not to damage the integrated
circuit with excessive heat. Work
quickly.

g. Insert replacement integrated circuit into
civcuit board and solder in place.

8-36. When replacing an integrated circuit, note
the mark or notch used for orientation. The com-
ponent-identification photographs and the integrated
circuit pin-location diagrams in this manual show
the correct orientation.

8-37. SOLDERING TOOL, SOLDER, AND AIDS. Table
8-2 contains a list of soldering tools, solder, and
soldering aids. These items or equivalents should be
used to obtain the very best results when repairing
and replacing soldered-in components on etched
circuit boards.

8-38. HEAT SINK REMOVAL. There are two types of

transistor heat sinks: the friction type and the screw-

~on type. The friction type can be removed by care

Table 8-2. Etched Circuit Soldering Equipment

o Item Recommended

Resin (flux)

Remove excess flux from

Solvent soldered area before
application of protective
coating

Solder Component replacement
Circuit board repair
Wiring ‘

) . 3 v
Protective Contamination,
Coating Corrosion protection

‘Must not dissolve etched
" circuit base board

material or conductor
bonding agent

Resin (flux) core, high

tin content (60/40 tin/lead)..

18—gauge (SWGQG) preferred

Good electrical insulation,

~ corrosion-prevention

properties

Item Use Specification
Soldering Soldering Wattage rating: 3‘7.5. Ungar #775 handle with
tool Unsoldering Tip Temp: 750-800°F Ungar #1237 Heatings Unit
Soldering Soldering Shape: chisel Ungar #PL113
Tip ! ‘
Desoldering To remove molten solder Suction device Sol(lubullt by Edsyn Co.,
aid from connection Arleta, California

Freon

Acetone

Lacquer Thinner
Isopropyl Alcohol
(100% dry)

Silicon Resin such as
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fully pulling them off. To remove the screw-on type
proceod as follows:

' Rer‘n'(‘)ve transistor from circuit board.
b. Grasp cooling fins with taped pliers.

c. Remove nut with 1/2-inch wrench.

CAUTION 1

When replacing heat s'nks, especially

friction type, support the bottom of the

transistors to avoid lead damage caused
~ by downward. pressure. '

8-39. TROUBLESHOOTING.

8-40. The mnqt‘important prerequisite for success-.

ful troubleshooting is understanding how the instru-
ment is designed to operate and correct use of front-
panel controls. Improper control settings or circuit
connections can cause apparent malfunctions. Read
Section Il (operating procedure) for an explanation
of controls and connectors and general operating con-
siderations. Read Section IV (Principles of Operation)
for explanations of circuit theory.

8-41. If trouble is suspected, visually inspect the
instrument. ook for loose or burned components
that might suggest a source of trouble. Check to see
that all circuit board connections are making good
contact and are not shorting to an adjacent circuit.
If no obvious trouble is found, check the power
supply voltages in the instrument. Prior to any exten-
sive troubleshooting, also check the external power
sources..

8-42. D(: VOLTAGES. On some of the schematics,
de voltages are indicated for active components

1

8-6

Model 1809A
‘ {// B |

(transistors, etc). Céﬁditib’ﬁs for making these
voltage measurements are listed adjacent to the
schematics. Since the conditions for making the
measurements may differ from one circuit to another,
always check the specific conditions listed adjacent
to the schematic. -

8-43. CIRCUIT CHECKING. The block diagram
(schematic i) has been orovided to enable rapid
isolation. of a malfunction to a particular circuit
group. Once the circuit group is isolated, the input
and output tv the block are located on thie appro-
priate schematic and progressive troubleshooting
techniques (voltage measurements, resistance mea-
surements, and substitution) are employed between
two points to isolate the malfunctmn to a particular
component(s). -

8-44. INITIAL TROUBLESHOOTING PROCEDURE.

. Before troubleshooting the Model 1809A in detail,

try to perform the adjustment precedures listed in
Section V of this manual. Some apparent malfunc-
tions can be corrected by these adjustments; in
additi(m, the inability to obtain a correct adjust-
ment will often reveal the source of trouble.

8-45. TROUBLE DIAGNOSIS. By use of front-panel
controls obtain as many symptoms of the malfunc-
tion as possible. From the bymptoms noted, one can
usually determine which circuit is malfunctioning.

8-46. The sync pulse required for intermrx], triggering
is developed in the vertical preamplifier section. If
the instrument does not trigger internally, but trig-
gers properly when an external trigger is applied,
the vertical preamplifier section should be checked.

8-47. Most stages in the vertical preamplifier
section are current amplifiers which make signal
tracing difficult. When iroubleshooting the pre-
amplifier, check dec bias voltages for best results.
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" Table 8-4. Schematic 3 Measurement Conditions

DC VOLTAGE MEASUREMENT CONDITIONS

Set Model 1809A front-panel controlsas follows (channel C
and channel D):

Coupling. . ... P GND
OFF-ON-INVT. ..o ON
POSITION ............ e vevv..o.... midrange
VOILIS/ DIV . e 5
Vernier ... e .. CAL detent

“All voltages are referenced to chassis ground. All indi-
sations are nominal and may vary slightly from those indi-

cated.
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Tablé 8-6. Schematic 5 Measurement Conditions |

| Couplmg(all channels)
OFF-ON-INVT (channel B)
OFF-ON-INVT (channels A, C, and l))

DC VOLTAGE MEASUREMENT CONDITlONS

POSI’I‘ION (channel B) .
V()L’l‘S/ DIV (channel B)
Vcrn}c (channel B)

sssss

1. Set Modo] 1809A front- panel controls as tollowq'

All V()ltdges are referenced to chassis ground. All indi-
sations are nominal and may vary slightly from those indi-

cated.

!

CHANNEL B
ATTENUATOR
INPUT

,' A
—-—J—

Service -
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/ e @) T 1.2V | BEAD BEAD R 1
L5 L6 casel 8.2V |
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Figure 8—1 1. Component Identification, Assembly A7
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REF |GRiD| REF | GRID
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Table 87. Schematic 6 Measurement Conditions

L

DC VOLTAGE MEASUREMENT CONDITIONS

Set Model 1809A front-panel controls as follows:

 Coupling (all channels) ........oovviiiivinennnn. GND
OFF-ON-INVT (channel C).............c...oovt ON
OFF-ON-INVT (channels A, B, and D) .......... OFF
POSITION (channel C) ... .. [, midrange
VOLTS/DIV (channel C)...........ccovviiiiiiiiinns 5
Vernier (channel C) ...................... CAL detent

All voltages are referenced to chassis ground. All indi-
cations are nominal and may vary slightly from those indi-
cated.
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Model 1809A
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Figure 8-15. Component Identi'fication, Assembly A9




Model 1809A

Table 8-9. Schematic 8 Measurement Conditions

DC VOLTAGE MEASUREMENT CONDITIONS

Set Model 1809A front-panel controls as follows:

Coupling(all channels) ......................... GND

- OFF-ON-INVT (channel A) ...................... ON
OFF-ON-INVT (channels B, C,and D) ... ere... OFF
POSITION (channel A) ....... e midrange
VOLTS/DIV (channel A) ........ R SR
CAL detent

Vernier (channel A) ................ooitt

All voltages are referenced to chassis ground. All indi-
cations are nominal and may vary slightly from those indi-
cated.
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Figure 8-17. Component Identificatfon, Assembly Al6
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Figure 8-18. Component Jdentiﬁcation, Assembly A9
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Table 8-10. Schematic 9 Measurement Conditions

s

DC VOLTAGE MEASUREMENT CONDITIONS

1. Set Model 1809A front-panel controls as follows:

Coupling (all channels) ......................... GND
OFF-ON-INVT (channel A) ...............covnn ON
OFF-ON-INVT (channels B, C,and D) .......... OI'F
POSITION (channel A) .................... midrange
VOLTS/DIV (channel A) ........... S 5
Vernier(channel A) ...................... CAL detent
Trigger SOUrce . .......covivrervevnrnenenennn. COMP

All voltages are referenced to chassis ground.. All indi-
cations are nominal and may vary slightly from those indi-

| cated.

Model 1809A
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l
Table 8-11. Schematic 10 Measurement Conditions
DC VOLTAGE MEASUREMENT VCONDITIONS
1. Set Model 1809A front-panel controls as follows:
Co'upling(all channels) .............. e GND
OFF-ON-INVT (channel A) ...... e ON
" OFF-ON-INVT (channels B, C,and D)) .......... OFF
POSITION (channel A) .................. .. midrange
- _ VOLTS/DIV (channel A) .......................... H
.‘ Vernier (channel A) ...................... CAL detent
2. All voltages are referenced to chassis ground. All indi-
- cations are nominal and may vary slightly from those indi-
cated. | '
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MANUAL CHANGES

MANUAL IDENTIFICATION
Model Number: ' 1809A
Date Printed:  January 1977
Part Number: 01809-90903

This supplement contains important information for correcting manual errors and for adapting the manual
to instruments containing improvemenxits made after the printing of the manual.

To use this supplement:
Make all ERRATA corrections. .
Make all appropriate serial number related changes indicated in the tables below.

= Serial Prefix or Number Make Manual Changes === ge= Serial Prefix or Number T Make Manual Changes -
2043A . 1
—y

2323A . 1,2

A NSWITEM
A4 PREFERRED PARTS

Table 1 of this change, Replaceable Parts. :
Change: A15C11, HP and Mfr Part No. 0140-0176, Qty 1, CD9, C: FXD MICA 100PF +2% 300v,
. Mir Code 28480. | |
.Change: A15C12, HP and Mfr Part No. 0140-0175, Qty 1, CD8, C: FXD MICA 39PF +2% 300V,
“Mir Code 28480. | | |

Change: A15R5, HP Part No. 0757-0401, Qty 1, CDO, R: FXD MF 100 1% 1/8W, Mfr Code 24546,
Mfr Part No. C4/-1/8-TO-100R-F. |

| Change: A15R6, HP Part No. 0757-0435, Qty 1, CDO, R: FXD MF 3.92K 1% 1/8W, Mfr Code 24546,
Mfr Part No. C4/-1/8-T0-3921-F.

Figure 2 of this change, Channel Control, Schematic 11.
Change: C11 to 100.
Change: C12 to 39. ,
Change: R5 to 100. | l
Change: R6 to 3920. ‘

NOTE

Manual change suppleinents are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard
recommends that you periodically request the latest edition of this supplement. Free copies are available from all HP offices. When
requesting copies quote the manual identification informatic.n from your supplement, or th2 model number and print date from ihe

’ - title page of the manual,
' 6 June 1983 i

Page 1 of 5 : HEWLETT |
" Printed in US.A. | | '




Modsl 1809A - ©+ " 0180990803 -
CHANGE 1 |

Section VI, Replaceable Parts (pages 6-6 and 6-7), , | | ' ‘
Replace A15 and associated components with items listed in Table 1 of this document. ‘

Section Vi, Service,
Page 8-26: Replace Figure 8-24 (Component Identification, Assembly A.15) with Figure 1 of this document.
Page 8-27: Replace Figure 8-25 (Channel Control, Schematic 11) with Figure 2 of this document.

‘a CHANGE 2

Page 6-2, Table 6-2. Replaceable Parts.
Change: A14, HP and Mfr Part Number to 01809-61604.
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Model 1809A ‘ ' - Service
Table 1 Replaceable Parts

Reference HP C o Mfr Mir
Designation | Part Number |Qty | D | Dascription ., Code Part Number
A15 01809-66609 1 | 7 | BOARD ASSY: CHANNEL CONTROL 28480 01809-66509

" A15C1 0780-0230 2 0 C: FXD TA 1.0UF +20% 6OV 56289 1500_?05X0050A2
A156C2 0180-0230 (o} C. FXD TA 1.0UF +20% 50V 56289 160D106X0060A 2
A16C3 0160-3451 8 1 C: FXD CER 0.01UF +80 X20% 100V 28480 0160- 3451
A15C4 0160-3461 )| C: FXD CER 0.01UF +80 X20% 100V 28480 0160-3451
A16CB 0160-3461 1 | C:FXD CER 0.01UF +80 X20% 100V 28480 0160-3451
A16C8 0160-3461 1| C: FXD CER 0.01UF +80 X20% 100V 28480 0160-3461
A16C?7 0160-34561 1 C. FXD CER 0.01UF +80 % 20% 100V 28480 0160-3451
A15C8 0160-3461 1 C: FXD CER 0.01UF +80 X20% 100V 28480 0160-34561
A16C9 0160-3451 1 C: FXD CER 0.01UF +80 % 20% 100V 28480 0160-3461
A16C10 - 0180-3451 1 C: FXD CER 0.01UF +80 x20% 100V 28480 0160-34561 -
A156C11 0140-0175 1 C. FXD MICA 39PF 2% 300V 28480 0140-0176
A16C12 0140-01986 1 3 C: FXD MICA 150PF 5% 300V 28480 0140-0196
A15CR1 1901-0040 7 1 DIODE: SILICON 30V 50MA 28480 1201-0040
A16CR2 1901-0040 1  DIODE: SILICON 30V 50MA 28480 1901-0040
A15CR3 1901-0040 1 DIODE: SILICON 30V 50MA 28480 1901-0040
A16CR4 1901-0040 1 DIODE: SILICON 30V 50MA 28480 1901-0040
A15CRb 1901-0040 1 DIODE: SILICON 30V 50MA 28480 1901-0040
A15CR6 1901-0040 1 DIODF: SILICON 30V 60MA 28480 1901-0040

* A1BCR7 1901-0040 1 BIODE: SILICON 30V 50MA 28480 1901-0040
A15L1 9100. 2261 1 0] COIL: FXD RF O 22UH 10% 28480 9100- 2261
A15Q1 1854-0215 b 1 TSTR: SI NPN 80131 2N3904
A15Q2 1864-02156 1 TSTR: SI NPN 80131 2N3904
A15Q4° 1864-0215 1" | TSTR: SI NPN 80131 2N3904
A16Q4 1864-0216 1 TSTR: SI NPN 80131 2N3904
A15Qb 1864-0215 1 TSTR: S§ NPN 80131 2N3904
A15R1 0812-0018 1 3 R:RXD-WW 100 OHM 5W 3% 28480 0812.0081
A15R2 0757-0280 10 3 R:FXD MF 1K OHM 1% 1/8W 24546 C4-1/8-TO- 1001 F
A1BR3 0757-0280 3 R:FXD MF 1K OHM 1% 1/8W 24546 C4-1/8-TO- 1001 -F
A15R4 0757-0969 1 5 R:FXD MF 75K OHM 2% 1/8W 28480 0757-0969
A15R5 0698-3166 1 1 R:FXD MF 4.64 K OHM 1% 1/8W 245646 €4.1/8-T0-4641-F
A15R6 06980086 1 0 R:FXD MF 2.61 K OHM 1% 1/8W 245486 C4-1/8-TO-2611-F
A1bBR7 07570418 2 9 R:FXD MF 819 OHM 1% 1/8W 24546 C4-1/8.TO-019R-F
A15R8 _0767-0410 9 R:FXD MF 619 OHM 1% 1/8W 24546 C4-1/8 TO-619R-F
A15R9 0757-0948 1 .10 R:FXD MF 10K OHM 2% 1/8BW 28480 0767-0948
A15R10 0898-4002 5 9 RFXD MF 6K OHM 1% 3/8W 245646 C4-1/8-TO-B001 -F
A15R1 0698-3406 1 2 R:FXD MF 866 OHM 1% 1/8W 24546 C4 1/8-TO-866R-F
A16R12 08983166 1 2 RFXD MF 14.7K OHM 1% 1/8W 24646 C4.1/8-TO-1472-F
A15R13 0767-0427 1 0 R:FXD MF 1 6K OHM 1% 1/8W 24546 C4.1/8 TO-1501 -F
AIVBRM 0757-0280 3 RFXD MF 1K OHM 1% 1/8W 245646 C4.1/8-TO-1001 F
A15R15 0767-0280 y 3 R:FXD MF 1K OHM 1% 1/8W 24546 C4-1/8-TO- 1001 -F
A15R18 0757.0280 3 R:FXD MF 1K OHM 1% 1/8W 24646 C4-1/8-TO 1001 F
A15R17 0767.0280 3 RFXD MF 1K OHM 1% 1/8W 24546 C4-1/8-TO- 1001 -F
A15R18 06984002 9 R:FXD MF 6K OHM 1% 1/8W 24546 C4-1/8-TO- 6001 -F
A15R19 0698-4002 9 R:FXD MF BK OHM 1% 1/8W 245646 C4.1/8.TO- 6001 -F
A15R20 ©0698-4002 9 R:FXD MF BK GHM 1% 1/8W 24546 C4.1/8-T0-6001 -F
A15R21 0698 4002 9 R:FXD MF BK OHM 1% 1/8W 24646 C4.1/8-TO-5001-F -
A15R22 076709386 o 6 R:FXD MF 3.3K OHM 2% 1/8W 24646 £4-1/8-T0-33C -G
A15R23 0767-0936 6 | R.FXD MF 3.3K OHM 2% Y/8W 24546 C4.1/8.T0-3301.G
A15R24 0767.0936 6 R:FXD MF 3.3K OHM 2% 1/8W 24546 C4.1/8.T0-3301 G
A16R256 0767-0936 6 R:FXD MF 3 3K OHM 2% 1/8W 24646 C4-1/8-T0-3301-G
A15R26 0757.0280 3 R, MF 1K OHM 1% 1/8W 245646 C4.1/8.T0- 1001 -F
AIBR27 .0757-0280 K} R:FXD MF 1K OHM 1% 1/8W 24546 C4.1/8.TO- 1001 -F

~ A1BbR28 "0767-0280 3 R:FXD MF 1K OHM 1% 1/8W 24546 €4.1/8-TO- 1001 -F
A15R29 0767-0280 3 R:FXD MF 1K OHM 1% 1/8W 246486 C4.1/8.T0- 1001 -F
A15R30 0757-0433 1| P | RFXD MF 3.32K OHM 1% 1/8W 24546 C4-1/8.70-3321 F
A15U1 1820-1112 1 8 IC FF TTL LS D-TYPE 18324 74L.S74AN
A15L2 18201197 1 9 IC GATE TTL. NAND QUAD 2-INPUT 18324 74L.SOON
A15U3 1820-1208 1 3 IC GATE TTL OR QUAD 2-INPUT 01296 SN74LS32N
A16U4 1820-1144 2 6 IC GATE TTL NOR QUAD 2. INPUT 18324 74L.S02N
A15UB 1820- 1201 1 6 IC GATE TTL AND QUAD 2-INPUT 18324 74L.SOBN
A16UB 1820-1144 6 IC GATE TTL NOR QUAD 2-iINPUT 18324 74LED2N
A18VR1 1902-0062 1 7 DIODE: ZNR 6 81V 2% DO-35 PD= 4W 28480 1902-0062
A15VR2 19023092 1 1 DIODE: ZNR 4 99V 2% DO-35 PD=.4W 28480 1902-3092
A16XU1 1200.0638 6 7 SOCKET'IC 14 PIN DIP © 28480 . © 1200.0638
A15XU2 1200-0638 7 SOCKET:AC 14 PIN DIP 28480 1200-0638 .
A1B6XU3 1200.0638 ' 7 SOCKET:IC 14 PIN DIP 28480 1200-0638
A15XU4 1200-0638 7 - | SOCKET.IC 14 PIN DIP 28480 1200-0638
A16XUS 1200-0638 7 SOCKET:IC 14 PIN DIP 28480 1200-0838
A15XU6 1200-0638 7 SOCKET:IC 14 PIN DIP ‘ 28480 1200-0638 .
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