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! " CERTIFICATION

Hnwle:r‘Packard’ Company certifies that this product met hs published specifications at the
time of shipment from the fectory. Hewlett-Packard further certifies that its calibration
measurements are traceahle to the United States National Bureau of Standards, to the extent
allowed by the Bureau's calibration facility, and to the calibration facilities of other Interna-
tonal Standaids Organization members,

WARRANTY 3

This Hewlett-Packard priiduct is wairanted against defects in material and workmanship for 8
period of one year from date of shipment, During the warranty period, Hewlett-Packard
Company wili, at Its agtion, either repair or replace products which prove to be defective.

HP warrants that its software and.lirmware designated by HP for use with an [nst=ument
will execute its programming instructions when properly installed on that instrument.
HP doas not warrant that the operation of the instrumens, or software, or firmware will
be uninterrupted or error free.

! For products returned to HP for warranty service, Buyer shall prepay shipplng charges to l-lP
and HP shall pay shipping charges to return the product to Buyer, However, Buyer shali poy
all shipping charges, duties, and taxes for products returned to HP from another counlrv

"LIMITATION OF WARRANTY
The faregoing warranty shall not apply to defects resulting from Improper or inadequate
maintenance by Buyer, Buyer-supplied soft-vare or interfacing, unauthorized modification
- or misuse, operation outside of the environmental specifications for the product, or improper
site preparation or maintenence,

NO OTHER WARRANTY 1S EXPRESSED OR IMPLIED, HP SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTI-
CULAR PURPOSE,

i

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES,

HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, IR
CONSEQUENTJAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY
OTHER LEGAL THEQRY, '

ASSISTANCE

" Product maintenance sgreements and other customer assfstance agroements are avafiable for

Howlett-Packard products.
'

For any assistance, contact your nearest Hewlett-Packard Ssles and Service Office.
Addresses are provided at the back of this manual. . !
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SECTION 1

GENERAL INFORMATION

tents of this manual apply directly to the Instrument
serial number quoted on the title page. For instruments

Model 80B3A e
f
+
.
! 3
\: ' '
1-1 INTRODUCTION
1-2 This Operating ynd Service manual cantalns

Information required to .nsinll, operate, test, adjust and
service the Hewlett-Packerd Model BOB3A 1GHz Qutput
Amplifier module, Figure 1—1 shows the module and
accessorles supplied, This section covers Instrument iden-
tification, description, accessorles, spec:ﬁcatluns, and
other hasic Information

1-3 A microfiche version of this manual s .
available on 4 X 6 inch microfilm transparencies {order
number on title pags). tach microfiche package also
includes the Jatcst Manuat Changes supplement as well as
el pertinant Servic) Notes. '

1-4 SPECIFICATIONS

1-6 Instrument specifications are lsted In table

1~2. These specifications are the performance standards
or limits ageinst which the instrument s tested.

1-6 SAFETY CONSIDERATIONS

} .
1-7 The Model BO93A s s Safety Class 1 instru-

" ment (It has an expozed ,metal chassis that Is connected

to earth via iYe BOBO syste:n malnframe), This instru-
ment has been designed acvording to international safety
standards and has been supplied in a safe condition.

i
1-8B This operating and service manual contains
information, cautions and warnings which must be fol-
lowed by the user to ensure safe operation and to main-
tatn the instrument in a safe condition,

INSTRUMENTS COVERED BY, MANUAL

1-9
1-10 Attached to the inside of the instrument side

frame Is a serfal number plate {figure 1-2) ) The first
four digits of the serfal number only change when there
is a significant change to the instrument. The last five
digits are assigned to instruments sequentially, The con-

‘1--13

with lower serfal numbers, refer to the backdating infor-
mation [n Section B of this module manual. For instru-
ments with higher serial numbers, refer to the Manusl
Change sheets at the end of this module menual. In addi-
tion to change [nformetlon, the Manual sheets may con-

" tain information for correcting errors [n the manual To

keep this manual as up-to-date and accurate as passible,
Hewlett-Packard recommends that you perlodjcolly
request tha latest Manual Change supplement. The
supplement for this manual is [dentified with this
manual’s print date and part number, both of which
appear on this module manual’s title page. Complimen-
tary coples of the supplement are avallable from
Hewlett-Packard.

HEWLETT~- PACKARD GmbH

1536G 00062

BOBLINGEN .....,.

Figure 1—2, Serial Number Plate
1-11 DESCRIPTION

112 The Mode! 8093A [s an Output Amplifier
madule for amplifying signals with repetition rates up to
1GHz. The amplifier delivers positive or negative pulses
with 0.6 to 1.2V amplitude and —1 volt to +1 volt off-
set. The single output also has selectable normal or com-
plement pulse formats. An additional feature s an ECL
position on the amplitude vernier that provides fixed
ECL output levels {—0,8Y to ~1.6V),

The power supplies for the B093A are pro-
vided by the BOBOA Mainframe.

1-14  OPTIONS

1-16 The only cption for the BO93A is a second
copy of the operating and service manual which can be
obtained by ardering option 910, See HP publication
no, 6952-8546 for optional factory-systemized
configurations.




Model B093A

1-2 ~

EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-17 To «.perate the 80893A module, an BOBOA
Mainframe is required. The BOBOA mainfrome provides
housing and power supplies for the B083A, A rep. rate
source s also required, The clock input specifications are
given in Table 1-2,

1-16

1-18  EQUIPMENT AVAILABLE

1-19 The B093A is ona of a complate range of
rep. rate, timing and output modules that form the
~ 8080 high frequancy pulse/word genarator system.

Table 1—1, Recommended Test Eﬁuipment

Modules ore avallable for either 300MHz or 1GHz opera-
tion and include facilities for pulse advance/delay, Inter
channel delay, ward generation and multichannal opera-
tion, The modules are nterchangesble to ennhle you to

purchase a system exactly tailored to your requirements,

1-20 RECOMMENDED TEST EQUIPMENT

1-2 Equipment required to maintain the BOS3A
is listed In Table 1—1. Other equipment can be substi-
tuted If it meets or exceeds the critical specifications
listed in the table. :

P = Performance Test

Instrument Type Recommended Model Required Characteristics Required for:
Mainframe 8080A APT
1 GHz Rate Generator Module | B091A APT
Pulé Generator 8082!\: Risatime Ins; positive and APT
negative output selectable
 Oscilloscope Malnframe 180C/182C AT
Vertical Plug-In 1801A Good Pulse Performance AT
{min overshoot)
Time Base Plug-In 1821A AT
10:1 Probe 10004D AT
3x Feedthmt‘lgh Termination | 10100C APT
Digitcl Multimeter 34658 AT |
Sampling Oscllloscope Bandwidth 4 GHz APT
with Accessorles
BNC () to dual banana plug | .1261~2277 AT
BNC Cable Assembly 10601A APT
6dB :Anenuator 840" A\ Opt, 006 APT
Wrench (opén end). 8710——0.946 16/64" AT
A = Adjustment Pracedure

T = Troubleshooting

H
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Model BO93A

information about internal Inputs and outputs, and further
infarmation useful when davising configurations sre con-
tained In the BOBOA Systemizing Guide, HP Publication
6862--0546,

Specifications describe the module's warrented perfor
mance over the tempersture range from 09C to BBOC,
Specitications and supplemental characteristics apply with
¢ Joad and source of 6O chms or a single BOBOA Series
macule,
|

Suppleinents) characteristics provide infarmati in useful in
applying the Instrument by giving typical or nominal, but
non-warranted, performance parameters,

8093A QUTPUT AMPLIFIERS

Specifjcations '
J
TIMING B093A
Fraguency deto 1 GHz
OUTPUTS Normal/comple-
ment selectable
Amplitude: 0.6 10 1.2 Vpp,
vernler
adjustment
Offsot: $1,2 Vean be
! switched off,
Baseline accurecy: ovVi20mv
{offeet OFF)
Polarity: Positive/negative selectable
Transition Time: < 300 ps
Preshoot, Overshoot,
Ringing: <10%upto
: 500 MHz
< 16 % above
600 MHz
Gutput Resistance: EQohmb%
Su pplementallCharactaristics
JUTPUTS 8093A
Max Levels: +24V
{ 4 Vinto high
impedance)
Max Ext Levels:
Positive selected: 2V
Negative selected: 2y
Equivalent current: 40 mA

1-3

Vi hte 1-2 Specifications

Selectehle ECL Qutputt
Factary levels: -0.8V/-1.6V
int offset adjust: 109V
Int smpl adjust: 05Vie8YV
Leading edge: Pasitive {normal output)

Width: Depends on input width as follows:
Input width < 20 ns + 3% £ 300 ps’

input width> 20 ns :1nst
*Direct input.
Varlabie Width - 8093A HOY
anly. See BO92A,
Raflection Coefficient: 20%,
General
ENVIRONMENTAL: As BOBOA Mainframe.
WEIGHT:
Net 1 kg (2.2 Ibs}
Shipping : 1,6 kg {3.2 1bs)
DIMENSIONS: 1/8 mainirame
ACCESSORIES DELIVERED!
Manual 0809300003

T L LR TR T\ e



SECTION 2

INSTALLATION

2-1  INTRODUCTION

2-2 This sectlon provides installation instruc-
tions for the Model BOB3A 1 GHz Qutput Amplifier
module. It elso includes Information about inftial fspec-
tion and damage cloims, preparstion for use, and packag-
Ing storage and shipment.

2-3  INITIAL INSPECTION

2-4 : lnspect:tﬁe shipping container for damage. If
the container ar cushioning meterfal Is damaged, it
shov.d be kept untll the contents of the shipment have
been checked for completeness and the Instrument has
been checked mechanically and electrically. The con-
tents of the shipment should ba as shown In Figure 1-1,
Procedures for checking the electrical operation are
given In Section 3, If tha contents are incomplete, if
there Is mechanical damage or defect, or if the B033A
d&es not pass the nperator's chacks, notify the nearest
Hewlett-Packard Sales/Service office. If the shipping
container is damaged, or the cushloning material shows
18igns ofistress, notlfy the carrier as well a5 the Howlett-

'Packard office. Keep the shipping materials for carrier's .

inspection, Tha HP office will arrange for repalr or reple-
cement without waitiny for claim settlsment.

2-6 PREPARATION FOR USE

f

2~6  Installation in BOBOA Mainfrane

T

The following installation procedure must only be car
ried out by qualified service personnel,

o To operate the B093A it must first be instal-
led in an BOBOA Mainframe es follows::

: 1. Switch the mainframe LINE OFF/ON

switch to OFF, Disconnect the power supply
cable from the rear of the BOBOA main-
frame.

2, Remove the upper two feet from the
raor of the B0BOA mainframe.

3. Remova the B080A mainframe top
cover,

» 4, Remnve‘ the 8080A malnframe top
bracket that holds the pe boards in position.

' B, Insert the BOO3A [n the required posi:
tion in the BOBOA mainframe (there dre no
electrlcal limitations on the position),

6, Secure the BOG3A to the BOBOA maln- =
frame using the screw provided,

7, Connect the signal input to the BL‘BSA
Input connector {on pc board),

8. Replace the BOBOA mainframe top
cover,

8. Replace the B0B0A moinframe top
cover,

10, Replace the two feet on the rear of the
BOBOA mainframe.

2-8 Operating Environment

2-9 The B093A will operate within npéciflcations
when the emblent temperature is between 0°C (",29F}
and B6°C {131°F),

2-10 Storage and Shipment

2-11  The BOS3A can be stored or shipped at tem-
peratures between ~40°C {~40°F) and 76°C {167°F).
The instrument should be protected from temperature
extremes which cause condensation within the [nstru-
ment.




2-2 ' Model BOB3A

2-12 If the [nstrument Js to be shipped to o 2, Use strong shipping container, A double .
Hewlett:-Packatd Sales/Service offlce, ottach a tag show- wall carten made of 360-pound test materfal

Ing owner, return nddress, madel number and ful) serinl Is adequate. ‘

number and the type of service required, The original 3. Use enough shock-absorbing materlal {3

shipping carton and packaging material may be re-usable t0 4 Inch Jayer) around el sides of Instrument

but the Hewlett-Packerd Gales/Service office will also to provide firm cushion and prevent move

provide Information and recommendations on materinls mant Inside container, Protect control panel

to be used |f the original packing Is not available or with cordboard,

re-usable. General instructlons for mpack'lng are as fol- 4, Seal shipping contalner securely,

lows: ' : 6. Mark shipping contalner FRAGILE to

|
f

T

encourage careful handling

! 6. Inany correspondence, refer to instru-
1. Wrap instrument in hodvy, paper or ‘ ment by model number and full serfal num-
plastic. ' i ’ ber,

I
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3-0

Model B023A

(@) AMPLITUDE vernler: for continuous adjustment

of the amplitude from 0.6V to 1,2V, In addition
there is a detent position at the extreme counter
clockwise setting of the vernier which provides

. fixad ECL-compatible output levels (~0.8V to

_"1 ps_vln

!

OFFSET OFF/ON switch: enables/disables the
OFFSET vernler, In the OFF position, the pulse
baseline Is at OV, This switch has no effect when
the AMPLITUDE vernler is sat to ECL,

~ OFFSET vernier: for adjusting the output pulse
baseline over the range —1,2V to +1.2V, This con-

®

l‘;:!. B ) ,r.'

S
L
y!

trol has no effect when the. OFFSET switch [s sat
to OFF or when the AMPLITUDE vernler is set to
ECL.

NORM/COMPL switch: reverses the duty cycle of
the output; what was the normal output becomes
the complement ond vice versa,

NEG/POS switch: for selecting output pulses of
either positive or negative polarity with respect to
the pulse baseline. This switch has no effect when
the AMPLITUDE vernier |s set to ECL,

QUTPUT connectort BNC connector provides
pulse output with 60 chm source impedance,

Figure 3-1, 8093A Cantrols and Connector

i




Moadel 8093A SECTION 3
OPERATION
3-1 INTRODUCTION
3-2 This operating section explains the function 3-8 Figure 3—2 illustrates the interaction of the

of the controls and connactors and gives operating
 Instructions for the BOS3A 1 GHz Output Amplifier
module. -

3-3  Panal Festures

34 Front pane} controls and connector are

|hown in figure 3—1, Description numbars malch the
; numbers on the {llustration.

3-6  OPERATING INSTRUCTIONS

3-8 Bacause the BO93A s relatively simple to
operate, only a short dascription is given here,

3-7 Two output mode switchas enable ‘
NCRMal/COMPLement, POSitiva/NEGative output
waveforms, Switching from NORM to COMPL reverses
the duty cycle of the output pulse; switching from

POS to NEG changes the output pulse palarity relative
to the @ V baseline {assuming OFFSET [s switched off),
It GFFSET [s switched on, polarity chenges relative to
the offset bassline, Note that if the AMPLITUDE
Verpler is set to the ECL position, the POS/NEG switch
and the OFFSET switch have no effect on the output
pulse,

NORM/COMPL switch with the POS/NEG switch
regarding the output pulse,

NORMAL mode COMPLEMENT mode

| NEGative

Figure 32, Output Signals (no offsat applicd),
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SECTION 4

PERFORMANCE TESTS

tests Is listed in the Recommended Test Equipment table
in section }, Any equipment that satisfles the critlcal

Model 80Y3A
! |
4-1 INTRODUCTION
4-2 The procedures [n this section test the

instrument’s electrical performance using the specifica-
tlons of Table 1—2 as the performance standards. Al

tasts can be performed without ccess to the Interfor of
the instrument. ‘

4-3

EQUIPMENT REQUIRED

specifications given In the table can be substituted for
the recommended model,

4-6 TEST RECORD

4—-6 - Tharosults of the perfarmance tests con be
tabulated on the Test Record st the end of the proce-
dures. The Test Record |ists a!| of the tested spacifico-
tions and their acceptable {imits, Test results recorded at
incoming Inspection can be used for comparison in

4-4 Equipment required for the parfarmance troubleshooting end efter repalrs or djustments. \
PERFORMANCE TEST
BOFTA I R AL
[LVEE Y S Y
m”:?a? m{mm
m"—go WACA HATNFAME l::ot:l D
glo O
©|©
9 ©
HHRTR RG]
R o
oy
lh' B AL NG N
Figure 4~-1,
EQUIPMENT: SETTINGS:
- BQBOA Mainframe Bulse Generator
f091A Rate Module Perlod 100ns
Sampling Oscilloscope with Sampling Width 60ns
Head, Terminations, Adaptors Delay Min.
Pulse Generator Trans, Time Min.
- Three BNC Cables Amplilude 600mV into 50 Ohm
6dB Attenuator Offset OFF

Polarity NEG

\

‘\.

.



8091A  Rate Range 1GHz -~ 300MHz

Maode Switch EXT. GATE
Slope PQCS,
gate“\le(rinler cw

80934 mplitude
Vernler CW (1.2V)
Output NORM / POS
Offset OFF

t

1, Connect equipment as shown In Figure 4-1,

2. Vary Amplitude Vernier and check amplitude
variation from <0.6 Vpp to >1.2 Vpp,

3, Set 8093A output to NEG and check ampli-
tude variation from <0.6 Vpp to >»1.2 Vpp,

8093A PERFORMANCE TEST RECORD

Mode] BOS3A

4, Set Ofiset swilch to ON and while varying
the Offset Vernler ensure that the baseline
of the displayed signal can be ofiset from -
1.2V to 41,2V,

5, Set NORI / COMPL switch to COMPL and
check that the signal Is complemented.

6. Reset output to NORM/POS and measure
the transition t'me of the output signal. Limit

<300ps,

7. Check overshoot and ringing for <10%.

8, Turn 8091A Rate Vernier to CCW and check
signal for <15% overshoot and ringing.

9. Turn 8091A Rate Vernier CW, set 8093A
Output Level Vernler to IZCL position and
check ECL high level for approx. - 0.8V and
low level far approx, ~1,6V

Test Description

l Result

Specification Actusl

Amplitude Variation
Amplitude Variation
Offset v‘ﬂrintian

NO RM COMPL, Function
Transition Tima
Overshoot and Ringing
Overshoot end Ringing
ECL high level

ECL law level
. !

<.,6 Vppto> 1,2Vpp
-6 Vpp to 1,2 Vpp

~1,2Vto+,2V
< 300 ps

< 10%

<16%

approx, - .8V
approx, — 1,6 V




Madel 8J93A

SECTION 5

51 INTRODUCTION

52 This section describes adjustments requlred
to returp the Modet 8093 A Repetition Rate Generator
to peak aperating condition, Included in this section are
test setups, tests and adjustment. An adjustment locatar
diegram Is included in this section,

53 SAFETY CONSIDERATIONS

65-4 Althaugh this instrument has been designed
In accordance with international safety standards, this
manua) contains information and warnings which must
be followed te ensure safe operation and to retaln the
instrument in a safe condition {see Sectjons 2 and 3},
Service and adjustments should be performed only by
qualitied service personnal, '

WARNING

Any interruption ¢ f the protective (grounding)
conductor [nside or outside the nstrument or
disconnection of the protective earth terminal s
likely 1o meke the apparatus dangerous. Inten-
tional interruption |s prohibited,

b-b Any adjustment, malntenance, and repalr of
the opened instrument under voltage should be svolded

as much ss possible and, when inevitable, should be cor-

vied out only by a skilled person who Is aware of the
hazard [nvolved, The opening of covers or removal of
parts, except those to which access can be gained by
hand, may expase live parts, and also accessibla termi-
nals may be live.

5-6 Capacitors Inside the instrument may still be
charged even if the instrument has been disconnected
fram fts source of supply.

6-7 Make sure that anly fuses with the required
rated current and of the specified type {normal blow,
time delay, etc; ire used for replacement, The use of

INTERNAI. TESTS AND ADJUSTMENTS

repaired. fuses and the short-circulting of fuseholders
must be avolded,

6-8 Whanever it is likely that the protection has
been impalred, the nstrument must be made Inoperative
and be secured against any unintended operation,

'§-9  TEST EQUIPMENT REQUIRED

5-10 Tahie 1-1 contains a list of test equipment
and test accessorjes required in the adjustment proce
dures. In addition, the tables contain the required mini-
mum specitications and s suppested manufacturer's
madel number,

5—-11 ALIGNMENT TOOL

5-12 A non-metallic alignment tool must be used
when making any adjustments to the Model BOB3A,

5—13  PERFORMANCE TESTS

E5-14 After making the adjustments, carry out the
Performance Tests in Section 4,

5-16  RELATED ADJUSTMENTS

6-16 The following adjustments must be per-
formed in the arder indicated in the proceduras, The
adjustments cannot he performed individually because
of interaction,

g -17 After making the adjustments, the following
related Ldjustment; shou'd be checked. If the Mode!
BO93A nutput is ronnected to en output emplifier, the
output amplifier duty cycle must be checked and, If
necessary adjusted,

5-18 INITIAL PREPARATION

5-19 A wa ing knowledge of amplifier
calibration :ind measurement techniques, and
the ability to Interpret an output signal
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displayed on an oscllloscope, are pre-requlsiies
for carrying out adjustment procedures to obtaln
optimum performance.

In order to measure the amplifier output, the
signal has to be displayed op an oscilloscope.
The low-pass characteristics of the osclilos-
cope are then used to show the mean-value of
the gated GHz signal which is in direct propor-
tion to its duty cycle. The most significant cha-
racteristic displayed ¢ n the oscllioscope Is the
"transient respanse” of the 1 GHz gated signal
with respeat to the duty cycle variations of the
‘input gate signal, ‘

The diagrams below illustrate the areas of
Infiuence of the the various potentiometers thet

have to be adjusted fcr cptimum amplifler
response. ‘

EXTERNAL QATE!

OATE OFF l |
TE OH

QA
ITRIOCER SNPUT FROM BOBZA)

GATEDY0230H: .
SIONAL - - == CENTER GRATICILE

- \J
VIEWED DN SAMPLING S00PE tooH

PULSE RESPONSE OF  PULSE RESPONSE OF PUSE Rf"PONSE
OATED SIGHAL SCOPE oF 5CORE
oV _7L-_-_...-_..._.. |
-30MY MEAN WLLE CENTER GRATCULE
oot —]
sa0M " VIENED ON REATIME SCO'E 1

WELL ADNSSTED TRANSIENT RUSPONSE

Model B033A

Basic Adjustment Procedure

Step 1.

Increase or decrease the transient GAIN of the
amplifier so that the 10% te 90% varialion of the
input gate signal duty sycle does not cause the
high level of the wavelorm to shilt In either
direciion. See diagram below,

TRANSIENT
CAIN

y —— —fSH!FT

Step 2.

Increase or decrease the translent OFFSET so
that the overshoot {or undershool} Is decreased
to half of its initial value. That is to say, dec-
rease the overshoot to a point midway belween
the initiel, unadjusted position ard the Ideal set-
ting as lllustrated below,

INITIAL UNADJUSTED POSITION

LN ] ~
\IDEAL SETTING
OR MIDWAY
ot

Step 3.

Increase or decreas~. t,e translent BIAS so that

the overshoot, within the first 2 ps of the wave-
form, Is decreased to obtain as flat a pulse
response as possible,

LT

WERSQT WITHIN  O2ps




" The criteria for optimizing the ampilifier transient

response Is based on a sequential adjustment
of three parameters; .

1) Translent GAIN
2} Transient OFFSET
3) Transient BIAS

The following diagram lllustrates the cffect that
each adjustment has upon the waveform, At
this point, it must also be noted that transient
OFFSET and transient BIAS adjustments are
Interactive with the transient GAIN., it must be
remembered, therefore, thet the transient gain
has to be re-adjusted after each adjustment
sequence, . i

6--3

ATRANSIENT  2)TRANSIENT
BIAS \ / OFFSET
e — 1) TRANSIENT
GAIN
— p—o2ps
- ] 1P5 !.——
. Step 4,

Due to the fact that translent OFFSET and BIAS
adjustments ere interactive with the iransient
GAIN, repeat step 1 and, if nacessary, the
‘whole sequence until optimum flatness and
‘minimum high level shift is obtained,

. ADJUSTMENT PROCEDURE
' INPUT AMPLIFIER (A2U1) ADJUSTMENT

¥ JNE 10 A7 TPY
-
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’ AW I TERKA,
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R CANRE
L Rhe £A1

Figure 6-1
EQUIPMENT
8080A Mainframe BO91A
8091A 1GHz Rate Madule RATE rangé¢ 1 GHz ~ 300 MHz
Realtime oscilloscope rate VERNIER CCw
Pulse generator Mode switch EXT WIDTH
One 10;1 Probe RISETIME <ins
Two 50 Ohm feedthroughs SLOPE NEG
Three BNC cables. 8093A

AMPLITUDE VERNIER CW

SETTINGS NORM / COMPL. NORM
Pulse generator NEG / POS POS
Pulse perlod 50 us
Delay Minimum PROCEDURE
Width _ 25 pis 1. Connect the equipment as shown in Figure
Transition lime 1 ns 5-1 and adjust the 8091A EXT INPUT LEVEL

. Amplitude 600 mV Into 50 Ohms
Output polarity NEG (high level = 0V)
Made switch NORM

vernier and the oscilloscope trigger level to
chtain a gate signal on the oscllloscope.

2, Connect 10:1 probe to A2TP1 and adjust
threshold potentiometer A2 R16 for maxi-
mum signal,

TRt TR LITE L L Y T T LT LT T RT S
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3. Set the signal symmetrical about the cen-
ter graticule a‘r.c( sat the 8091A mode switch
to EXT GATE.

4, Trigger tha oscllloscope with the nugatl-
ve-golng edge and vary the duty cycle of
tha gate signal between 80% and 10%.
Observe and reduce the low level shift at
the right end of thk displayed pulse by
means of A2R10, ‘

5. With a duly cycie of 80%, set the wave-
form low level onto the center graticule by

. means of A2R16,

Modol BO93A

6. With a duly oycle of 80%, cecrease the
over-or undershoot to half of its initial,
gggd[usted value by means of A2R11 and

1.

7. Vary the duty cycle of the gate pulse bat-
weaen 90% and 10% and adjust A2R10 for
minimum mean value shift.

8. Repeaat steps & to 7 untll optimum flathesc
and minimum high level shift is malptained
when the duty cycle of the gate pulse is
varied between 10% and 80%.

9, Disconnect 10:1 probe,

OUTPUT LEVEL ADJUSTMENT

fh o 3
30 {msu BRM M %"”
o R oo
X0 [o] 4
BORA IuTE RN
' ComCID 10
BBIA AP )
Figure 6-2,
EQUIPMENT:
B080A Mainframe
B091A Rate Module
Digital Voltmeter
50 Ohm Feedthrough
BNC 1o Dual Banana Adaptor
BNG Cable
SETTINGS:
§091A Mode switch EXT. WIDTH (TRIG)
Slope switch MAN
Oulput NORM / NEG
Offset  Off

1, Connect equipment as shown In Figure 5-2,

2, While turning the 8093A amplitude vemler,
adjust A2R84 so that the DC variation s
less than 220mV,

I TAL WOLTi YER

()
/o

PBARARE PG
BhC ADARITR

3, Set B0O93A output to NORM / POS and
adjust A2R24 for less than £20mV change
when turning the amplitude vernfer from CW
to CCW. .

4, With 8093A output set to NORM/POS, set
B093A amplitude vernler to ECL (detent
position) and adjust A2R69 for - 1.6V

4 30mV,

B, Switch output to COMPL / POS and adjust
A2 R73 for ~0,8V 1 30mV,

6. Repeat steps 4 and 6 and readjust If neces-
sary,




Model BOB3A 5~5
OUTPUY AMPLIFIER A2U2 ADJUSTMENT
[ T TR
Pkl okhikaim ~ LI EAELY )
' | [ =11
=of , 20 [e]
o= t:::::oo[] L] U E0 | paca muniiing | O ‘ D
MEe000 0 0 =]= e
oo 0% Yl | He o
BXW ThiIkhaL
e oot it o00] ©
L Ioet tMu b
Figure 6-3,
EQUIPMENT: _
80B0A Malnlrame 1, Connect equipment as shown in Figure 5-3,
Rate Module 2, With osdllloscope channel A selected,
ealtime Oscllloscope adjust A2R80 for minimum amplitude,
10:1 Probe . 3. Set 8093A output to NORM/NEG and adjust
Two 50 Ohm Feedthrougns i A2R81 far minimum ampliiude,
Three BNC cables 4, Disconnect 10:1 probe Irom A2TP2 and
Pulse Gersralor select channel B on oscllloscope,
‘ i b. Set B091A to;
Rate Hange 1GHz - 300MHz
SETTINGS:; Mode Switch EXT.WIDTH (TRIG)
Pulse ‘ Slope POS,
Generator  Period 60ps Set B093A to:
Width 25us . Oitput COMPL/NEG
Delay Min Amplhlde Vernier ~ CW
Trans, Time Min
Amplilude €00mV into i
50 Ohms ! 6. Position the gate signal symmetrical about
‘ Ofigel Oit center graticule and switch B091A to EXT,
' Polarity - Pos . GATE,
BOS1A Rate Range 10KHz -~ 1KHz 7. When switching the B0O93A output from
Mode Switch-  NORM * NORM to COMPL, adjust A2R78 ¢~ mini-
SLOPE POS mum movement of the mean value around
Rate Vernler . CCW center gralicule,
8093A Amplitude Vernler CCW (not ECL) ,
Qutput COMP. / NEG !
Il 826“ 1A O(’):F V/ DIV AC
Oscilloscope Channe 10m ‘
‘ Channel B 200mV / DIV DC
Time Base Gus / DIV
Trigger EXT.
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1
i
! . ‘
'

OVERSHOOT AND SCHMITT—TRIGGER

ADJUSTMENT ; ‘ ’
© DO INTERNAL
t QUIPUT A Ji
COWRECYED Y0 ' LAMLING
s MO A2)Y Q5CILLOSCOPE
! CID EE BOBIA ‘ T
Co o :
| El% O soor waneniee | 2 1| [:]
! | IR o
o . pjo” @ Q ,
: ! : o NC_CABLE . :
1, Utk GENERATOY @©@ ©
i : : bed AENMIOY el
oo E220, [ - o
\ =190 o ! o
; . moo o B '&: % i SR HED
I‘ BNC CARLE '
BHE CALE
Figure 6-4,. . o ) . ' : ‘
: ) : '
! : ! :
. b : , : -t L . _I 1 o
! : o P Y . t .
: [:QU[PMENT' = ., PROCEDURE ‘
Malnframe . ; 1, Connect equipment as shown In Figurs 6-4,
8091A Rate Madule :and ad]ust A2R57 for less than 10% overs-
Sampling Oscllloscope with Sampling .+ - hoat, ¢
Head, Terminations, Adaptars | 2 Check rlse-tlme for 300ps and readjust
Pulse Generator o : ) A2R57 If necsssary,
Three BNC Cables | v L ‘
6dB Attenuator ~ © - . Schmitt-Trigger Adjustment
o i N f t L : g :

b L I 3. Disconnect B091A output from 8093A A2J3
SETTINGS: : L L _and connect Schmitt-Triggar ontput cable
Pulse : | . ' A2W2 to drive input connector A2J3,
Generator Period ..100ns ¢ 4, Connect. BOS1A output cable to 8090A

Width . &0ns” Scuitt-Trigger Input A2J4,

Delay Y Min _ 6, Adjust A2R82 for 50% duty cycls,
Trens.Time = Min, <+ V. 6. Recannect Schmitt-Triggar outpul cable
Amplitude GOOmV into 50 Ohm . A2W2to A2J4 |

Offset OFF' « .

Polarity ', - NEG.

8091A RateRange  1GHz - 300MHz R ; y
Mode Switch  EXT,GATE = o,

Slope . ° POS, . ! ‘ g
Rate Vernler . CW e ! !

BO93A  Amplitude o { ey L ‘ ;-

| Vernler CW (1,2V) | S } L O
Output NORM / POS o | o |

~ Offset ' . OFF | nod
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NOTE: In older irctrumants, some of the presently
incorporated adjustment pots may not have been imple-
mented, In such cases, the adjustment procedure given in
this manual s stil] effective by cerrying out the prm.edure

using the pots which are available, ’ )
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SECTION 6

—Model B083A

REPLACEABLE PARTS

6-1 INTRODUCTION

6-2 This section contains Information for order
Ing parts, Table 61 |]sts obhravistions used in the ports
lists and elsewhere in the manual, Table 62 |ists all
replaceable parts in reference designator order,

6-3 ABBREVIATIONS

6-4 Table 6-1 lists sbbreviations used jn the
parts lists, schematics and elsewhere in the manual. in
some cases two forms of the abbreviation are used, one
o)) in capital lstters, and one partal or no capitals. This
occurs because the abbreviations [n the parts lists are
always all capltals. However, in the schematics and other
parts of the manual, the same ebbreviations may have
upper snd lower case letters.

6-b REPLACEABLE PARTS

6-6 Table 62 Is the list of replaceable parts and
is organised as follows:

a, [llustrated parts breakdowns for chassis
maounted parts.

b. Chassis mounted parts in aiphanumerical
order by reference designator,

c. Electrical assemblies and thelr compo-
nents in alphanumerical order by reference
designator.

6-7 The infarmation yiven lor each part consists
of the following:

. 8, The Hewlett-Packord part number,
b, A check digit, ;
¢, The description of the part,

6-8 ORDERING INFORMATION

6-0 To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number, indicate
the quantity required, end address the order to the
nearest Hawlett-Packard otfice {list of Sales/Service
oftices at the rear of the BOBOA Mainframe manual),
The check digit will ensure occurate and timely pro-
cussing of your order,

6-10 To order a part that Is not listed [n the re-
placeable parts table, Include the instrument model num-
ber, instrument serial number, the description and
function of the part, and the number of perts required,
Address the order to the nearest Hewlett-Packard office,
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Tahle 6—1, Abbraviatlons for Replaceable Parts List

Model BO93A

ELECT
ENCAP
XY

FC
FET

FT

FH
FILH
FXD

GE
aL
GRD

Ha
HP
HZ

IF
IMFa

INCL
INS
INT

INCD

AMPEREI(S)
ABSEMBLY

BOARDIS)
BINDER HEAD
BANDPABS

CENTI 1073}
CERMET
CARBON

CARBON COMPOSITION

COUNTERCLOCKWISE
CERAMIC

CABINET MOUNT ONLY

COAXIAL
COEFFICIENT
COMPOSITION
CONNECTORIS)
CATHODE:RAY TUBE
CLOCKWISE

DECI 1107})
DEPOSITED CARRON
DOUBLE POLE
DOUBLE THROW

ELECTROLYTIC
ENCAPLULATED
EXTERNAL

FARADIS),

METAL FILM [FOR REBISTORS)
CARBON FILM/COMPOSITION

FIELD-EFFECT
TRANSISTORIS)
TRANSIT FREQUENCY

FLAT HEAD
FILLISTER HEAD
FIXED

GIGA DoY)
GERMANIUM
GLASS
GROUNDED .

HENRYIIES)
MERCURY
HEWLEYT-PACKARD
HERTZ

INTERMEDIATE FREQ.
IMPREGNATED
INCANDESCENT
INCLUDEIS}
INSULATIONIED)
INTERNAL

LB
LH
LIN
LogG
LPF
LVR

M

| MEG

MET FILM
MET OX
MFR
MINAT
MOM
MTG

MY

N/C
NE

N/O
NOP
NPN
NER

08D

oH
ax

Kit.o 1od)
KILOGRAM

POUNDIS)

LEFT HAND

LINEAR TAPER
LOGARITHMIC TAPER
LOW.PASE FILTERIS)
LEVER

MILLI (10=2}
MEGA (10%)
METAL FILM
METAL OXIDE
MANUFACTURER
MINIATURE
MOMENTARY
MOUNTING
MYLAR

NAND (10~%)
NORMALLY CLOSED
NEQN

NORMALLY OPEN
NEGATIVE POSITIVE
ZERO {ZERC TEMPER-
ATURE COEFFICIENT)
NEGATIVEPOSITIVE.
NEGATIVE

NOT SEPARATELY
REPLACE/BLE

DRDER BY
DESCRIPTION
OVAL HEAD
OXIDE

PEAK

PRINTED (ETCHED}
CIRQUITIS)

POWER DISSIPATION
PICOFARADS
PHILLIPS

PEAK INVERSE
VOLTAGE(S)
POSITIVE-HEGATIVE-
POSITIVE

PART OF
PORCELAIN
POSITIONIS)

. POTENTIOMETERIS)

PEAK-TO-PEAK
PROGRAM
POLYSTYRENE
PEAK WOF XING
VOLTAGE

RECT
RFI
RH

RMO
AMS
AWV

TA

YD
TFL
TGtk
THYR

TNLDIO
TolL
TRIM

VAR
voow

w/
wmv

w/o
wvoe

RECTIFIEAIS)
RADIO FREQUENCY
RADIO FREQUENCY
INTERFERENCE
ROUND HEAD

an

RIGHT HAND

RACK MOUNT ONLY
ROOT MEAN BQUARE
REVERSE WORKING
VOLTAGE

SLOW-BLOW
5ILICON CONTROLLED
RECTIFIER
SELENIUM
SECONDLS)
SECTIONIS)
SILICON
SILVER

SLIDE

SINGLE POLE
SPECIAL
SINGLE THROW
S5TANDARD

TANTALUM

TEMPERATURE COEFFICIENY

TIME DELAY
TEFLON

TOGGLE
THYRISTOR
TITANIUM
TUNNEL DIODE(S)
TOLERANCE
TRIMMER

MICRO [10-4)

VOLTS
VARIADLE
DC WORKING VOLTIS)

WATTI5)

WITH

WORKING INVERBE
VOLTAGE

WITHOUT
WORKING VOLTAGE
DIRECT CURRENT
WIREWAOUND
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| O FRONT PANEL MP8
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Figure 61, B093A Repleceable Parts

Moricl 8B093A

N ———E TN




6—~b6

Table 6-2, Replaceahle Parts
DESCRIPTION

v
v

15V 150MA
SI ,05A 30
SI .05A 30
SW 80V 200MA

DESCRIPTION

PESCRIPTION

ODEL B003A
NSTRUMENT SERIAL PREFIX

Model BOB3A
FRAME
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Table 6-2. Replaconkle Parts {cont’d)

DESCRIPTION
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Model BO93A : SECTION 7

SERVICE

7-1 INTRODUCTION Table 7-1, Raterance Dasignators
A« pssambly U« micro-circult
7-2 This section contoins the component layouts B = motor P = plug:
and schematic diagrams for the Mode} BO93A Output BT = hsttery Q = transistor
Amplifier, Tables }isting the rcference designators and C = capacitor R = raslstor
schematlc symbols used are also givon, Refer to section 6§ ,CP = coupler RT = thermistor
far the replaceable parts information, CR = diode 5 = gwitch
DL = dejayline T = transformer
D5 = lamp TB = terminal board
F o= fuse V = vacuum, 1ybe, neon
7-3 RECOMMENDED TEST EQUIPMENT FL = filter bulb, photordll, etc,
HR = heoter VR = voltage requlntor
J o= Jack W = cable
-4 Test equipment and test equipment occes- K = relay X = socket
sories required to maintain the Madsl BOB3A are listed L = Inductor Y = crystal
in table 1—1, Equipmant other than thet litted can be M = meter TP = testpaint
used If It meats the listed critical specitications, ‘ |

TROUBLESHOOTING

The adjustment procedure for this module hes been written
such that any defective circuits can gaslly be localized when
performing the procedure, For this reason, it is suggested
that the adjustment procedure given In SECTION b of this
menual be used 3s a troubleshaoting aid.




o MERGURY PNP PRSITIVESNEGATIVE-
NP HEWLETT:IAGKAND POBITIVE
H2 HERTZ PiO PANT QF

PORC PORGELAIN W WATTIS)

pos POSITIONIS) W WITH
1 INYRRMEDIATE FREG, rPOY _ POTENTIOMETENIS) LY WORKING INVERSE
JMPG IMPREGNATED PP PEAKTO-PEAK VOLTAGE
INCD - INCANDESGENT FROM PROGRAM wio WITHOUT .
INGLL INCLUDELS) Ps POLYBTYHENE WYDE  WORKING VOLTAGE
INB INSULATIONIED) MV PEAK WORKING DIRECT CURRENT
INT INTERNAL VOLTAGE WW WIREWRUND

7-2 Moda) BO93A

Table 7-2 Schematic Disgram Symbals .

The following symbals ranform, as far as paslble, with
ANSI ¥32.2, |IEEE No, 316 and ANSI Y32.14 {for the
loglc symbols}. These standards should be consulted
whan furthar Information is required,

Resistanca values are in ohmp, copacitance values In
microfarads and Inductanc. valies in microhenties unless

otherwise poted)

F/O | Part of
_* Aster;;k denotes o factory selected value. The value

shown [s the nomIinsl vajue.
Encloses front panel nomenclsture

J aieeterte I Encloses rear panel nomenclature
—-—-Q Haavy line indicates signal path
- Heavy dashed line indicates primary feedback path
g7 Wire colour code, Same as resistor colour code. First ‘

- number s wirs body colour.

Wire our plug used as link,

Test point In & circuit, Point may/may not be Identi-
fisd an P, C, bosrd.

Uied with trimmer potentiometers or capacitors to
indlcate scrawdriver adjustmant.

Ground connection to Instrument chausls or frame,

Usod when a number of common-return connections
are 3t the saine potentisl, tf there [s more then one
such system in the saine clrcult, numbers are written
In the triangles so that nll connections with the same
potentiel have the same number,

— 00—
@
) ; —.j=.— Diract connection to sarth.

xV Specitic potentisl difference with respact 10 2 poten-
tial raference level, eg. |
+HOV
—o/o— Normelly open toggle switch, Ulrcles {O) sre used for . .

» the contacts to indicate a focking type switch.




fVioda) BUB3A —T=3

Bpring ruturn, 2pasition tranier switeh. Tilonglos (A-)
gre used for the contacts to indlcate a non-ocking
" type switch.

-
Sel) 2
»pasitlon, 2:pale slide switch,
o o

Alr cored industor,

Alr cared transfoniner, Tha dot {e) [s used, Whan
° necassary, to Indicate Instentaneous palarity,

l I Iran core

ﬂ Farrlte cora

bead Ferrite bend

'—Nl— Veroctor diode

Multi-junetion diode
Diode

Zoner diode

Schottky diode

Light Emitting Diode {LED)

Fuse

Neon

Filament lamp

~PPbht-
—H-
-
—of-
—»—

AN
—p— Photodiode

(N
—\—
-
=S
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Terminats and Connactors
—— Soldaered connection,
Example of fIxed male and female connectors with

plug and socket and contact designators, eg. P, C,
board sdge connector and sacket.

axample of hulkhead mounted coaxial socket with
free conxial plug and cable.

example of m;xial cable with termination soldered to :
P, C bOII’d-

[
t

Anslog/Digital logic symbols

)
2 @73— ‘2Input NAND gate
L .

u6 Inverter
)
R
3 - , Flip-top,
S« S
R Qf—
17
[ " The dynamic indicator dlunom that this s a dynamic
__' input and operstes on a transitlon, not a fevel,
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W

[ 2 134 |5

3
Us

5 _|7|eB|0

Yo%

A B 2

12

T

3 uUe

Camplex functlons represented by rectangular box,
Letters can be used inside the rectangle to clarify the
functlon, A truth *pble should be included, os close os
possible to the cii it

Schmitt trigger

Wired AND connectlon

Wired OR connectfon

Oqcrational amplifier

Voltage saurce

Current source

5ignal Schematie
number number

\
— @ [6]— 1+ —*—

These references on a signal
leaving o schemalic dinme
indicate the signal destinalion.
The circle conlains the signal
number und the square conlalns
the number of the schematic
to which that signal goes,

- — Q) —

Signol
number

/.

E Schematle
humber

These references on g signol
entering a schemalic diagram
indicale the signd otigin,

The circle contains the signal
number and the square conlains
the number ot the schemalic

on which ihal signol originates.,

Model BOB3A




Model 8083A

DRAIVE INPUT
FOR PULSE WITH
RISE TIMES <1

CONNECTED
JO J1

WHEN SIGNAL
IS APPLIED
TOM

DRIVE INPUT

FOR PULSES

WITH RISE

TIMES 21 1,
5

P/O A2 QUTPUT AMPLIFIER BOB3A

AMPLIFIER (U1
R R1 TRANSIENT BiAS
3y - R10 TRANSIENT GAIN
R11 TRANSIENT OFFSET
RA6 THRESHOLD
f .
3
J
i
‘ " j
TRIOGER (Uoi !
“ > ‘;ﬁ;esmm
\

g B

R24 BASELINE POS

-7

pr—— b

P/O A1 CONTROLBD  8093A ]
|

|
OFF

cHB4 BASELINE NEG,

OMFL,
R&8 ECL QFFEET

AMPLIFIER (U2)
m?esl-lot.o SYMMETRY

L R768'NORM - COMPL,

R8O NEG — COMPL.
Imn NEG ~ NORM

O ¢ OFFSET

VERNIER
ON

™?20——9

O

g 38

R57 TRANSIENT TIME
OVERSHOOT

(N

“

AMPLIFIER uz)
R73 ECL
AMPL.

FaN

P/O Al CONTROL BD

P R e TR

8093A

AMPLITUDE
VERNIER |

I

BLOCK DIAGRAM
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QUTPUT AMPLIFIER A2 08093-66502 1 -_

o] o ] e, [T g e

@ % ' aulpyl » I——C?—?j_l » @ , @ U8
i-JOF ‘ of

i (o] e & e @ [P . [0 ®
Rr=r i a2 A b by wannman
[%]E]an EJ— ‘?é T ,L %L‘}E‘:Jﬁ! QE]E &
& f \

2 y i -y ol
o @D Egl v é ol %3 ) o I‘f_lf -ilﬂi oW o
%] L= = | [, B

ES!%_ LN i LI YL
e

-]

k-l

Nura iyndl (2] ) B s v
b 3l = Cen ] [ee ] RN
H4T 5 8 ! ‘@ E m T o 5 B @
i O
2] | -EEt
| &l ] e
" grmr T e -
H i . OFF AP L MOV B0 R0V L
e 2 wfll @ [ = |5{e]8
”.Jf- ] [é‘;'}:] o [ * [
Lenes R
W o Do | I
: 1) ! wruuunnnsarss&::x
*]
! REWT 5 R PN M L KJWFEDCESA
Il
VIEWED COLLECTOR ? ~LOCATION MARK ON IC SHOULD ¥ ADJACERT 1O BIMILAR MARK QN PC BOAKD
FROM C]uw.s: :
Tor EMITYER t-{."‘;‘ = IKDICATES THE ENDS OF CARLES SOWDERED 10 THE CIRCUT SIDE  ©F YHE PC BOARD BOIH ENDS OF EALH CABLE CAKRY
- THE %AME COLOUR SLEFVING WHICH 15 NDICATED ON THIS LATOUT BY RESISIOR COMOUR COOE NUMBERS, EG 2,6,
EMITIER /™ GB,1) - , . . 4 ,
past @ conLFCTon »4 77} - COMPORENIS SHOWN DOTIED AKL LOADLD UK THE CIRCUIN SIDE OF SHE PC BOARD.

fgure 7—1, A2 Output Amplifier Componant Layout.
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-

PIO A2 QUTPUT AMPLIFIER

YRS

(08083 66503) l-—ﬁ
50 — be 2
— e —
| —— @2
P - ¢
vy
? Al g
)
Ui~ HPLD L La Rt TRENSIENT
o U 5| [+ BIAS
B
K
. ]
H% 5 | | ﬁ ._C} j.. 13 7}3.%
13 L) ..L o b " ign
L 3 T L'_"_l
I ny
T
186K K 00 t®
108 £
ORIVE WPUT CONKECTOR  K_JJ 18 - . i ﬁ ~—}—9 16
FOR PULSES WITH !
RISETINES & s Ri5)
2 1K EQD 5.\
/ | 150 n T ] JUMBER
/ . 7 B 5 Y0 Y] 15 ';‘:G;[
|
v (73
~ [ 41!4 G
p
ﬁ?% []m 127K
w2 L0
—& O o s At
—_— _j‘ Nn b » 20V 267
— 91 5.2y
CABLE W& MUST BE -
CONNECTED 10 43 IF ';gg
ORIVE INFUT 15 , 300K
CONKECTED 70 J& . '
U9 -SCHMITT }rma mm;g Lé
—Y )
TRIGGER : o 1 70y
5
5 Re \ Res
| 5on[‘] [—L—L YBiK vy >he-d __1+—
1 . _ I . / 200
il B
A1
A 2K
L V4 n
DRIVE INPUT CONNECTOR L " "1
FOR PULSES WITH - | K -
Sins RISE TIMES £ 5ns I " I' I Rk s 2oy
— .Jov
» 0¥ | D
16 T I B *
o]
5.2y
AB3
=
WV ‘
= i o
R&Z YHRESHOLD I Y0 j
™
R 0z 01/ N\
-y 4 i { — ' 2
Len <
3G '60p
1o R20 RN R22 l
825 W 7%
THRESHOLD
: — -20v

-
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P/O OUTPUT
AMPLIFIER
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08083-66602 OUTPUT AMPLIFIER A2

08093-665ﬂ1 QUIPUT AMPLIFIER A2 0B093-6€502
CONTROL BOARD A1 ] () = o [ [E] g e
;a0
---------- wren [:::} ’ @ rj -{ED- o ]
1] gg 5[ yuogpen ° :
(EELIXTELN ) E]ﬂﬁidmt E— E]

ey B oo E
EE[_—: @B%E@;Iihi::
B uE-@E@!@ HIORY
<% | w .. s @ '%Fm O}
S = @ e = T i o

~

,.
-r
Wi 3 ]
rhp " 1 : l l
Lt m-m——= Y {EI w\um W R LY 2 TR e}
5 W : : , : kBeur LR PN N LK) HF ED C B
I A, LA VEMD EouICtos § S LOCANCH MARs Uy CSWRAD BE ADILCERE 10 BILAR NaRE D4 I BOMD
R - BALL
! D'wm rmma [ 3380 s ohDEANES Yk INGH OF CABLER SONDIBED 10 SHE DRCUT LEF THE PC ARG 0T n.n& cr u: TURE CARRY
, AN | T SAME CTLOUN BLEFYINT Wit o5 RDEAVID Oh Tiid EMSOT By RESIBICE (AOUR [O0L MMBERS O T
! . : L]
BOARD A1 VIEWED ot e et ron b LT7)e w COMPOMAME LhiAN DCITED AKL LOACED ON WA CRE. BOX CF Tl FE BOAKD

Figure 7-2. A1 Cantrol Boerd and A2 Output Amplifisr Componant Layouts,
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SECTION B

BACKDATING

B8-1 INTRODUCTION

8-2 The purpose of this section is 1o provide
supplementary Informaticn for [nstruments with sarinl
numbers lower than shawn on the title pege of this
monusl,

8-3 The table of replaceable parts, the schamntic
and companant layout disgrams cantained in this
section are pplicable 1o Instrumants with serial
numbers: 17256G00440 to 1725G00670,

NOTE

Failowing changes are to be made to the table of
replaceahio ports, schamatlcs and |ayout disgrams
contained in this section only {not to Section 7},

8-4 Changes are listed [n the serial number arder
that they occured In the manufacture of the instrument,
However, in adapting this backdating Infarm: Jon to an
instrument with a particular serial number, apply the
changas i1 the reverse order, That is, begin with the
latest change and progress to the earliost change that
applies to the serial number [n guestion, Table B—1

iists the serial numbers Lo Which each change applies,

Table B—1, Backdating Changes

Instrument Make Backdating
Sarjal Numbher Chonges
1614G00101, 102 308
1614G00103 2109
1614G00104 3108
1614G00106, 106 2108
1614G00107 3t0 9
1614G0010R. . 2100
1614G00109 300
1614G00110 2100
1614GQ0111 1o ~00124 108
1614G00126 to ~00131 2100
1614G00132 38
161 460013{3 to —~00140 209
1614G00141 10 -00146 ¢ Jw9
1614G00146 to ~00180 4100
1726500181 to -00220 Bto®
1726G00221 to —00260 61c0
1726G00261 to -00390 71008
1726G00391 10 ~00420 Banr B
1726G00421 10 ~00430 g
1726G00440 1o ~00670 see parp, 8-3

CHANGE 1 (for saria) numbers 1614G00111 10 00124)

Change the lollawing component

AVR2 2100-2086 R-VAR 6K bW
A2CH Dateta
A2R2i 0698-4401 R-F 063 1%

Delnte copacitor C4 {connacted to U3},
Dalete capacitor C4 {connected between UY
pin 3 and grouney, Change R21 to 86,3 ohms,

CHANGE 2 {for serial numbars see Table B-1)

Chonge the following components,

A2C2 0160~3779 C~FINF20%
A2C3 0160-4210 C—F .022UF 20 %
\2C4 0160-3779 C-F INF 20 %
A2R12  0767-0421 R-F 8261 %
A2R14  0GEB-44472 R-F 442K 1%

Delete A2R13
Delete R13 {connected 1o U3),

Change; C2 to nF; C3 to 0,022uF; C4 ta 1nF;
R12 10 B26 and R14 to 4,42K, Delete R13

CHANGE 3 {for seria) numbers 00101 to 00144}

Change the fcllowing componatits

A2R 0G98-4409 R—-F 127 1%
A2R22  0GYB-443b R-F 240K 1%
Change R21 to 127 ohms and R22 10 2,45 K olims,

CHANCE 4 {for serinl pumbers 00101 to 00180}

Change the following camponents
Add

A2C2 0160-4386
Change

A2C4 0160-3876

C-F 33PF 200 V

G~F A7PF 200 V

A2R12  0767--0420 R-F 760 1%
A?RI3  0688-5180 R-F2K 1%
A2R14  0698B-3165 R~F 4.64K 1%

Delete A2 R10 and A2 R11, R13 is back-loaded,
Add C2 hetween 3 and CRG.

Add C2 33pF connected between U2 pins 16 and 17,
Change the value of C4 to 47pF, Change R12 1o 760;
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CHANGE B {for sarial numbers 00101 to 00220)

On Toble B-2, change the Table of Replaceakle Parts to
read:

Daleto;
A2C2 01604386 C-FIPFBHY 200V

Make the appropriate changes to the schematis and
~ Iayout diagrams located at the end of this sectlon,

t

CHANGE 6 {for serla) numbers 00131 to 00260)

On Tahle B2, unange the Table of Replaconbie Parts to
read;

MP2 0403-01G4 GUIDE PC

CHANGE 7 {for serial numbers 00101 to 00380)

On Table B-2, change the Table of Replacsable Parts to
rend;

MP1B 60008925 BRACKET 1/8 MOD

CHANGE 8 (for serfol numbers 06101 to 00420)

On Tahle B-2, change the Table of Replacenble Parts 1o
rand;

MP1b 2050-0146 NUT HEX

CHANGE B{lor sertal numbers 00101 to 00430)

On Table B2, change the Tabte of Replacesble Parts to
rendt

A2L2 6081 -1872 INDUCTOR AY (2)

A2L3 6081-1972 INDUCTOR AY (2)
AZRI?  0767-0401 R—F 1001 %.126W

Make the appropriate changes to the schematic and
Inyout disgrams as shown helow:

” @ .
larL-'J" o
NG a l
X [
* (a5 @ 1 ll_‘z_
oo
’
us q @
PIO ABSY A2 T .

Connect L2, L3 end R17 in series batween U pin 18
and ground,
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F ¢AME

REFERENCE
DESIGNATNR

A1l
A?

MP 1
MP4H
MP7
MP9

MP10

MP11
MP17

MP13

MP14
MP15
MP18

=0

&~

Ao N 0D

HeP PART
NUMBFR

ngne3=-A6501
NanN93=-A46507

N370=-1005
NRN9I=NG201
NEN93I=~Ni20?
7190=0383%
2190=010R

P200=0141
2200-0770
?360~0332
?9%0-~0077
5020-8779
08093-60101

DFSCRIPTION

RN AY CONTROL
RD AY OUTP AMPY

KNOR RASE PTR
PANFL FRONTY
PANEL SIIB
WASH=LOGK 11570
WASH=LOCK L1151D

SCR MCH 4=40X.31
SCR MCH 4=40

SCR 6=%2X.312
HUT HEX ,?25=3?
NNT=SPLY Y

CHASSIS ASSEMBLY

at 08093=~446501

REFERENCF
DESIGNATOR
A1 R1
At R?
A1 51
Al §?
A 53
A1 W1

A2 N8N93=-46502

REFERENCF
DESIGNATOR
A2 c1
A2 ce
A2 c3
A2 Cé4
A2 c9

~ -~~~ B2 = o

o

(-]

o B B L R

HeP FART
NUMBFR

2100=3228
2100=-2492

3101=-1311
3IMN1=1311%
3101=-1311

50R1~1964

HeP PART
NUMBER

N1RO=1745
N160=-4384
N160=42"7
N1AQ=43R7
N1RN=0722R

BD AY CONTROL

DESCRTPTTON
R=VAR 1Nk 20X
R=VAR KK 2n% .5W
SW SLIDE DPDT

SW SLTIDE DPOT

SW SLTDE OPDT

CBL RR 14C 305MM

RD AY OUTP AMPL

DESCRIPTION

1.50F 20v
33PF 5% 200V
06RIF 20%

- A7PF 200V
221IF 15V

ol EaEaXal
'
MMM

REFERENCE
PESTGNATOR
A2 cic
A2 11
AR ci2
A2 Ll
A2 €15
AP €16
A2 c17
A2 c18
A2 c19
A2 cen
A2 €21
A2 cr2
A2 c?3
A2 C?4
A2 €25
A2 CR?
A2 CR4
A2 PS5
A2 CR?
A2 J?
A2 J2
A2 J3
A2 Jb&
A2 L}
A2 K3
A2 L1
A2 MP
AR a1
A2 Q?
A2 a3
A2 a4
A2 n5
AR ab
A2 Q7
A2 QR
AR Q10
A2 Q11
AR Q012

AP Q13

H=P PART
KUDER

on

N1R0-0P2R
N160=-0127
nN160=3470
N140-3466
N1A0~3R7R

o S B LS B

N1R0~NP28
N1RN=1)P29
N1RrRO~072AR
N1B80=N374
N1460~3785

LT e R e

N1AN=3464
N160~-0174
N1A0=0174
N1R0=-0229
N130=1745

SN DOW

19N1=0460
1901~004N
1901=0n40
1901=005n0

= ao

>

1200-0588
5040=9314
1250=0R36
1250=0R34
1250=08R34

N49nN=-1034

- NN

5 5081=1973
7 1600=-0341

1854=0215
1854=0392
1854~0215
1853=0036
1853=003%6

NN - -

1854=0477
1854~0392
1853=-N314
1853=-0281
1854=0637

- O D

1853=-0036
1854=-0215

- ny

DESCRIPYION

C=F 2210F 15V
C=F 1UF 25V

C=F N10F 50V
C=F 100PF 250V
C=F ODTUF 100V

C=F 220F 15V
C+F 33UF 10V
C=F 272UF 15V
c=F 10uv 20V
C=F JIUF 20% SOV

C=F 100PF 250V
C=F LA7UF 25V
C=F 47UF 25V
C=F J3UF 10V
C=F 1.5UF 20V

IO 15V 150MA

nTO ST .O5A 30V
DIO SE .0%A 30V
DIC SW ROV 200MA

SNCRET T¢C
LOCK . ~CLIP 14POL
JACK PECEPT=RT
JACK RECEPT=RT
JACK RECEPT=RT

RELAY 12V .5A
INDUCTANCE 3BEAD
CTCT 9FINGER

XSTP ST 2N3I9N4
X§TR ST 2N 508F
XSTR SI 2N39Mt4
XSTR S1 2N3906
XSTR SI 2N39(}6

XSTR NPN 2N2222A
XSTR ST 2N 5088
XSTR 2N?905A PNP
XSTR SI1 2907A
XSTR ST 22194

XSTR S1 2N3906
XSTR ST 2N3904

8-3



B4 Model B093A
REFERENCF £ H=P PART DFSCRTIPTION REFERENCE £ He=P PART DESCRYPTIAN
DESIGNATOR D NUMBER NESTGNATOR D NUMBER
A2 al4 2 1853=00%4 XSTR 51 2N%906 A2 R39 8 069R=4308 ReF 16.9% 1%1/8W
A2 Q15 5 1854~0397 XSTR ST 2N S0R8 A? R4&0 1 0757-0460 ReF 61.9K 1X
A2 016 ? 1853=0036 XSTR SI 2N3904 A2 RA1 5 N69B=32h6 R=F 237K1% ,125W
A2 a17 2 1B53=N036 XSTR ST 2N3906 A2 R42 9 N757=1094 R=F 1.47K1Y
A2 QB 1 1B54=0215 XSTR ST 2N3904 A2 R4S 6 07570465 ReF 100K1% ,125W
A2 Q19 1 1854=0215 XSTR ST 2N3904 A2 Rb4bh 1 N69B=4b42 RwF 4, 42K1Y%
A2 Q20 1 1B54=0215 XSTR ST 2N3904 A2 R&5 7 O757-0414 R=F 511 1% .125¥
82 a21 1 1B54=0215 XSTR ST 2N3904 A2 pas 2 0757-0401 R-F 12021* - 1254
X 022 1 1854=0215 XSTR ST 2N3904 A2 RG7 D698-3242 R-F 40,2 1%
’? @23 9 1855-0386 XSTR NFET 2N4392 42 RAR 2 0757-0344 R=F 10 1% 1254
A R4 5 N698=3498 R=F B.66K1X A2 R51 7 DAIR=L422 R=F 1.27K1X
A 9 0757=-0? -F 2K1% .125W
22 R § ?Ing-g;g: oIk LAVt A2 RS6 1 0757=0410 R=F 301 1% .125W
A2 R5A B 0757-N3R4 R=F 20 1% .125W
"2 211 5 2100-3%50 RevAR 2000 10% A2 R59 1 N757=-0410 R=F 301 1% .125W
A2 R12 3 N698-4460 R=F 649 1% .125W A2 RED 7 N6IR-320R Ref 11.5K1X
A2 RI3 6 N757-0783 R=F 2K1% .125W F A2 R61 B N69R-7253 ReF 5.11Kk 1%.05
A2 R14 R N69B8~3558 R=F 4.02K1%
A2 R16 R N757-0384 Re=F 20 1% .125W A2 R62 0 069B-L4TS ReF 9,76K1X
A2 R63 7 0698=5541 R=F 6,8 5% ,175W
A2 R?0 ? NEOB=LIB6 R=F 59,0 1/BW 1% A2 R6S 6 N6IR=3449 R=fF 2R, 7K11
A2 R21 3 N698=34 3R R=F 147 1% 1254 A2 RH6 6 069R~3449 R-F 2B.7K1%
A2 RP2 X N757-0420 R=F 750 1% .175W
A2 R?3 2 N698~3114 R-F 300 5% .125W A2 R67 1 N698-4442 R=F 4.42K1X
A2 R68 5 0757-0274 R=F 1.21K1X
A2 RP4 6 21ND=-3351 RFS TRMR 500 10% h2 R&9 B 2100-1353 R-VAR 20K .5W
A2 R2S 3 N757-N43R R=F 5.11K1X A2 R7U 2 0698-3156 R=F 14,7K1%
A2 R26 3 N757-043R R=F 5.11K1% he R71 6 0698-3649 R-F 2B.7x1X
A2 R27 3 n757=-0438 R=F 5.11k1X A2 R72 N N698=0085 ReF 2.61K1X%
A2 R?8 A N757-N783 ReF 2K1% .125W F A2 R73 7 2100-335? R=VAR 1K .5W
A2 R74 9 N757-0447 R=F 10K1X .125W
A2 R29 6 N757-0283 R=F 21X .125u F A2 R75 6 N69B=3499 R=F 40,2k1%
A2 R0 B N69B=3152 ReF 3,4BK 1X A2 R76 6 0698-3499 R=F 40,2K1%
A2 R31 6 D757=0449 R=F 20K1Y% .125W
A2 RS2 3 N757=043R Ref 5.11K1% A2 R?7 4 N757=0L0u7 R=F 200 1% .125W
A2 R%3 3 N757=-043R8 R=F 5.11K1% A2 R?78 R 2100=3353 R=VAR 20Kk ,S5W
A2 R79 9 N757=-0447 R=F 10K1% .125W
A2 R34 3 0757=0420 R=F 750 1% .175W A2 RRO 7 ?2100=1760 R=VAR 5k 1W WW
A2 R3S N 0698-3435 R=F 38.% 1% A2 RR1 2 D100=3274 R=VAR 10K 10%
- - K . ‘
2 re sprmom s e o wme 2o v oo
A2 R38O A757-0442 R=F 10K1X .125W Az RR3 0 D628-7239 REF 1.33K _1%.0°
A2 RA4 A 2100=3354 RFS TRMR 500G 10%
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Madal B0B3A
REFERENCE
DESIGNATOR
A2 U1
A2 ue
A2 3
A2 us
A2 4
A2 ur
A2 uR
A2 U9
A2 VR1
A2 VPé
A2 W1
A2 W2

MONO™N - Nal

Pl

H=P PAPT
NUMBFR

50B1-1970
AO0R1=1969
1826=0111
1820=1197
1826=00N4%

1BP6=0047%
18721=-0001
18°70=~028%5

1902-3092
1902-309°?

NgN9I=41601
N8NYI=A1601%

NFSCRIPTION

IC AY=HYR GHZ A
IC AY=HYR GHZ 0O
[IC=DUAL OP AMPL
IC SN74L.SN0

IC LMSO7H

IC LMIO7H
XSTR ARRAY
IC ?250MHT 14PIN

DYO 4.99V 2% .4V
DIO 4.99V 2% .4W

CRL AY=SHLD ¥1
CAL AY SHID #3%

PT—————e T TG - W L e H T
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Modal B093A 8-11

MAINFRAME MOTHERBOARD
{POWER SUPPLY & PGM CONNECTIONS}
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MANUAL CHANGES

Manuat Ie; stadel huinher | 80934
Manunl prinied on April 1982
Mumnal Part Numbee 06093-90003

Make sl ERRATA cotrections,

1 Chark the following table for your imtrumant serial praflx/serisl numbar
mnd jhake the Hated ehangss to your manual,

HODCL £0%3A

INDEX OF MAUAL CHANGES

P Mew liem
Betial Pralin o4 Mant Enlal Pwlin o Manuab
Berial Numiwe Changes | Barlal Numbrer Changes
2131600676 and above 1
1
=
! )
< July, 1982 Number of Pagey: 3 Page ]

HARUAL
CATANGE HISCELLAKEQUS FRANE Al A2
1 R60,69
Page 2
3 S
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MOREL. BO93A

MANUAL CHANGE 1
in Page G-6, Table 6-2, Replaceable Parts List, change to resd ;

" A2RGO 0698-3359 R=FXD 12,7K 1% 1264
AZRGI 2100-3273 R-VAR 2K 10%

-
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