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CERTIFICATION

The Hewlett-Packard Com; wny certifies that this instrument was thorough'y
tesied and inspected and found to meet.its published specifications when it
s shipped  from the factory, The Hewlett-Pachard Company further
certifies that 1is calibraon measurements are traceable o the U.S, National
Burcan of S.andards to the extent allowed by the Bureau's colibration
facilitivs, or tc the calibration facilities of other Internaiional Standards
Organization members, ; '

¥

WARRANTY AND ASSISTANCE |, .-

This Hewlett-Puckard produet is warranted mEminst defects inomaterials and
workmanship, 'This warrantly applivs for one year from the date of delivery,

Howlett-Packard will repair or replace praduets which prove o he defective

during the warranty period provided they are returned to Hewlett-Packrd.

No olher warrnty s expressed  or - implicd. We are pot liable for ;

comsequential dapuyres.

Service  vontruets or cuslomer ussistanes ggreements are availiblp  for
Hewlett-Packard produets that require maintenanee and repair on-site,

. I . l
For any ussistanee, contacl your nearest Hewlett-Packard Sales and Service
Office, Addresses are provided at the back of this imanual,
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. ® -4 SPECIFICATIONS

Il

i

SECTION 1

}

1-1 INTRODUCTION
1-2
Information required to Install, operate, test, adjust and
service the Hewlatt-Packord Model BOB3A 300 MHz |
Output Amplifier module. Figure 1—1 shows the mndula
and accessaries supplied. This section covers Instrument
identification, description, accessories, speciflcatlons,
and other basic information. r

1-3 A microfiche version of this manual is avail-

" able on 4 x 6 inch microfiim transparencies {order num-

ber on title page) Each microfiche package also includes
the latest Manual Changes supplement s WE" nsall

pertinent Service Notes. I

s !

. Instrument speclfk.utions nre listed In
tabls l--2 These specificutions are the performance ,
standards or limits ngainst which the Enstrumént Is .

Y N r i
W’S'.-Ud- - ‘]ji"':" .:ta“"JI P*'_‘” ! l'l { . ”Ir ,
11—6‘\ rSAFETYlCONSIDERATIONS
‘ ‘.:-‘Ill i|\ \l| ! ;
1-7 The Model B(.lIBSA isa Safety (‘tns\s 1 Inst

. ment {it has en exposed metal chassis that Is connected
' to earth via the 8080 system mainframe). This instru-

ment has been designed according to international safety
standards and has been supplied in a safe conditlon,

1-8 This operating end service manual contalns
information, cautions and warnings which must be

/' follawed by the user to ensure safe operation and to

maintaln the instrumnnt in 2 'safe condition, "
l ! ; . H "

ot
’-,."9 |

1— 10 Attacheq {d the lnslde of the Enstrumpnt side
frame Isa ser;al number plate {figure 1-1). The flrst

four A} itsdf 'the orial number OT, Change Wh"nther,e
IT

is signiﬁcant chahge to the irstrUmiint. The last five
digits bre ngigded 0 iqptrurnanrs sequéntially. The con- -
!

5

This Operating and Service manual contains

i

INSTRUMENTS COVERED BY MANUAL

t

114
;|I]"‘

GENERAL INFORMATION

tents of this manual apply directly to the instrumant
serial number quated on the title page, For Instruments
with lower serial numbers, refer to the backdating
Informatian in Section 8 of this madule manual, For
instruments with higher serjal numbers, refer to the
Manual Change sheets at the end of this manual, In
additfon to change information, the Manual Change
sheets may cantain information for correcting errors in
the manual, To keep this manual as up-to-date and accu-
rate as possible, Hewlett-Packard recommends that you
perlodically request the latest Mapual Change develop-
ment, The supplement far this manual is Identified with
this manual’s print date and part number, both of which
appear on this module manual’s title page, Camplimen-
tary coples of the supplement are avallable from Hew-
lett-Packard.

HEWLETT -~ PACKARD GmbH

(1536600062 |

B'OBLINGEN...

Figure 1—1, Serjal Number Plate

1-11 DESCRIPTION

i-12 The Model BOB3A is an Qutput Amplifier
module for amplifying signals with repetition rates up to
300 MHz. Pulse amplitude from the complementary
outputs is variable from 0.2V to 2V plus a fixed ECL
position (~G.8V high, —1,6V low). Pulse baseline can be
offset within the range ~1V to +1V end output polarity
can/be switched.

1-13 The power supplies for the 8081A are provi-

© ded by the B082A Malnframe.

OPTIONS

1-16 The only optjon for the BOB3A s a second
copy of the.operating and service manual which cun be
obtained by ordering option 810,

‘l) o }l
By
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l-7L.

EQUIPMENT REQUIRED BUT NOT
SUPPLIED

‘1-16

=17 To operate the BOB3A module, an BOBOA
Mainframe Is required. The BOBOA mainframe provides
housing and power supplias for the BOB3A,

1-18  EQUIPMENT AVAILABLE

1-18 Tha B0B3A Is one of a complete range of
rep. rate, timing and output modules that form the

Table 1—1. Recommendad Tast Equipmaent

!

BOBOA high frequency pulse generator system. Repe-
tition rates range from 0~1 GHz and the modules are .
interchangeable to enable you to purchase a system

exactly tallored to your requirements,

1-20  RECOMMENDED TEST EQUIPMENT

1-21 Equipment required to maintain the B0B3A
is listed In Table 1~1, Qther equipment can ba substitu-
ted IF it meets ar exceeds the critical specifications listed
in the table,

up to 200 mV/dlv, sensitivity;
up to 0.6 ns/dlv sweep speed;
60 ohm Input impedance

20 dB Attenuators p o
{2 required) ,

Instrument Criticol Specification Recommended Model Used in
Mainframe HP BOBOA Perfarmance Tests,
Adjustments
Sampling Osclloscore Dual channal; HP 182C with Performance Tests,
> 300 MHz bandwidih; - HP 1810A plug-in Adjustments

HP 8491A with
12600077 and
12600780 edaptors

Performatice Tests,
Adjustments

e i sl s i Vbt At e i




‘Table 1~2, Specifications

DRIVE INPUT

Input frequency:

Transition time {10 % to 80 %):
Input Impedance:

Signal levals:

QUTPUT CHANNELS

Saurce [mpedance:
Polarity:

QUTPUT PULSE
Amplitude (into 60 $} load):

Maximum pulse amplitude:
Maximum levels:

Offset {into 6O 2 load}):
Transiticn time (10 % to £0 %):

Duty cycle:

Overshoot & Ringing:
Preshoot:
Qutput protection:

OPTION 910

SIZE

300 MHz

<3ns

50 £2 typlcal

hight 0 V £ B0 mV
low: -6 V60 mV

i

NORMAL and COMPLEMENT outputs
provided simultaneously

600+b%

neg/pos selectable

3

3 ranges:

2 Vo,6 Viby Vernier)

6 V10,2V (by Vernier)

ECL (-8 Vo —1,6 V typ)

4 V {into open clicuit)

4V

%1 V {common to both channels)

<BOO ps

Determined by duty cycle of driving clock pulse

60 % + 10 % (with 50 % duty cycle input)

<10%

<10%

max. applied ext, voltage:
+ 2V inPOS mode

0to —4 Vin NEG mode
or

max. ext. current;

- 40 mA

Additional instrument operating and service manual

Quarter mainframe width,




SECTION 2

INSTALLATION

2-1 INTRODUCTION

2-2 This section provides installation instruc
tions for the Model B0B3A 300 MHz Output Amplifier
module. It also incivdes Information about Initial inspec-
tlon ond damage clalms, preparation for use, and packag-
ing itorage and shipment,

2-3 INITIAL INSPECTION

2-4 lnspect the shipping container for damage, {f
the container or cushloning material is damaged, it
should be kept until the contents of the shipment have
been chacked for completeness and the instrument has
been checked mechanically and electrically. The con-
tents of the shipment should be as shown in Figure 1-1,

1 Procedures for checking the electrical operation are
; iven In Section 3. If the contents are incomplete, If
“there is mechanical domage or defect, or if the B0B3A

does not pass the operator’s checks, notify the nearest
Hewfett-Packard Sales/Service office, If the shipping
container [s damaged, or the cushioning material shows
signs of stress, notify the carrier as well as the Hewlett:
Packard office. Keep the shipping materlals for carrier’s

. inspection, The HP office will arrange for repalir or

replacement without waiting for claim settlement.

2-6  PREPARATION FOR USE
2-6 Inctallation in 8080A Mainframe

The following Enstallation procedure must
only be carried out by qualified service personnel,

f

2-7 To operate the BOB3A it must first be
installed In an B0BOA Mainframe a5 follows.

1. -Switch the malnfrnma 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 rear
of the BOBOA mainframe.

3. Remove the B0BOA malnframe top cover,

4, Insert the BOB3A In the required position
in the 80BOA moinframe {there ore no elec-
trical limftations on the position).

B. Secure the BOB3A to the BOBGA maln-
frame using the two screws provided,

6. Connect the signal input to the BOB3A
input connectar {on pe board),

7. Replace the BOBOA malnframe top cover.

8 Replace the two feet on the rear of the
BOBOA mainframe.

2-8 Oparating Environment

2-9 The BOB3A will operate within speclﬁcatlons
when the amblent temperature is between 0°C and 65°C,
'22—10 Storage and Shipment

-1 The BOB3A zan be stored or shipped at
temperatures betwecn —40°C and 75°C, The instrument

should be protected from temperature extremes which
cause condensation within the instrument,

2-12 If the instriiment [s to be shipped to a
Hewlatt-Packard Sales/Service office, attach a tag show-
ing owner, return address, madel number and full serfal
number and the type of service required, The original
shipping carton and packaging meterial may be re-usable
but the Hewlett-Packard Sales/Service office will also
provide informatior and recommendations on materials
to be used if the ori inal packing is not avallable or
re-usable. General instructions for re-packing are as fol-
lows:

1. Wrap Instrument In heavy paper or
| plastic,




ey | (-

N
<

2. Use strong shipping container, A double-
wall carton made of 360-pound test moterial
s adequate,

3. Use enough shock-absorbing material (3
to 4 Inch layer} uround all sides of Instru-
ment to pravide firm cushion and prevent
movement Inside container. Protect cantrol
panel with cardboard, . |

4. Seal shipping cantalner sccurely, .

6. Mark shipping container FRAGILE to
encourage careful handling

6. In any carrespondence, refer to instru-
mant by model number and full serial
number,

; !lg;!u!!ﬁi’lll'; ' . Y
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@ AMPLITUDE switch: for selecting the output
' amplitude range. An ECL position provides fixed
ECL-competible output levels {~0,8V, —1,6V
typlcal).

AMPLITUDE VERNIER: for continuous adjust-
ment of the amplitude within the range selected
on the AMPLITUDE switch. This ontrol has no
effect when the AMPLITUDE switch s set to
ECL.

OFFSET ON/OFF switch: enables/disables the
OFFSET VERNIER. In the OFF position, the

when the amplitude s set to ECL.

pulse baseline is at OV, This switch has no effect

@

b

®

OFFSET VERNIER! for adjustment of the output
pulse baseline over the range —1V to +1V. This
control has no effect when the amplitude is set to
ECL.

NEG-POS switch: for selecting output pr'ses of
sither positive or negative polarity with respect to
the pulse baseline. This switch has no effect when
the amplitude s set to ECL.

OUTPUT connector; BNC connector provides
pulse output.

QUTPUT connector: BNC connector provides
complementary pulse autput

Figure 3—-1; BOB3A Controls and Connectors
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SECTION 3

'3-1  INTRODUCTION

3-2 ;i This oporating section explains the function
of the contrals ond connectors and gives the opernml,s
.checks and operating instructions for the 8083A

300 MHz Output Amplifier module. & '

I i

33 Panel Features
3-4 ant panel controls and ronnectors are
shown in flgu\re 3—1, Description numbers motch the
numbers on thq illustratiop.

3-—5 . Operator’s Checks

3-6 " Use the Cperatar’s Checks {paragraph 3—8)

to verify that the BOB3A is functioning corructly, The

© B0B3A must be installed in an BOBGA Mainframe for

thase checks and must also have a rate source, Thus it is

Important to remember that any fault that is found may

he in the BOBOA Mainframe, rate source or the BOB3A

Qutput Amplifier, If the BOBOA Mainframe or rote

source are suspected, carry out the performance checks
on these modules first.,

T

g7 Operating Instructions

3-8 Because the 8083A is comparatively simple
_ta nperate, the Operator’s Checks also serve as the
Operating Instructions (see paragraph 3-21).

3-8 OPERATOR'S CHECKS
) o
7
3-10 The test set for the Operator’s Checks Is
shown in f Tgure 3—2, The BOB3A Output Amplitier must
be Installed in an BOBOA Malnframe and must haVe a rate
source,

-1 InitiiaI'Con‘trol Settings
Rate Source: o
Repatition rate ... R | + TMHz square wave
Output impedance ;v.....,..,..50 Ohms de coupled

. Absolute signal levels

:BOBGA

OPERATION

Signal levels —

ll[gh’l'!ill..P‘.!’bDlhlO' LI B B R Ovtﬁomv
IOW ...».‘n...-.n..n...-.y.....—U.GVlﬁomV
Mux.reprnte.....................,....GOOI;MHZ

...........;i‘nn.....*mmv
..-....—'3\'

h[g'l-....u_.n....
low AR RN

L N N o R A Y

}
1

1 AMPLITUDErnngeswllch............... 0.6-2,
2 AMPLITUDEVEHNIER .........»......,..CW'
3 OFFSETONfOFstNCh R « | 3 1
4 OFFSETVEHNIERppp-btpobo»»bn-;r-.; Cﬂntﬂr‘
B NEGPOSswitch ...ovvvuviivsrvsssnress, NEG

Qscilloscope:

sens[t[vltyI‘DI!'O'D’D‘IDO'DOib’..!’i'bi! IV,dIV
Timebase....ovviivnriinsviiensons s 0.6 psec/div
Trigger «vvvuvvveerrnra .. External, positive slope

3-12 Switch the LINE OFF/ON switch on the
80BOA Malinframe to ON. The oscilloscope display
shauld be as shown In figure 3—3 with no noticenble
ptlse distortion.

3-1 Turn the AMPLITUDE VERNIER 2 fully
CCW, Switch the oscilloscope sensitivity to 0.2V/div.
The pulse amplitude of both outputs should be < 0.6V,

3-14 Switch the AMPLITUDE range switch 1 to
,2—,6V. The pulse amplitude of both output should be
<02V,

3-15 Turn the AMPLITUDE VERNIER 2 fully
CW. The pulse amplitude of both outputs should be
;0‘6VD

3-16 Switch the oscilloscope sensitivity 1o
0.6V/div, Note the haseline position of each pulse out-
put. Switch the OFFSET switch 3 to ON. Check that
the pulse baselines do not move,




oy

RATE INPUT LIMITS:
300 MHz max,

PC coupled

B0 ohms impedance
Signal levels —

max, +60mV

min =3V

RATE
SOQURCE

OSCILLOSCOPE WITH
REAL TIME VERTICAL
AND TIME BASE PLUG-INS

TRIGGER
ouT

I

!l.‘:‘

}

: 50 OHM COAXIAL CABLES 3

48 EXT
oc INPUT

i

Figure 3—2, Test Set l’br Operator’s Checks

ov
OUTPUT ?
2~V
oV
OUTPUT
& =2V

Figure 3-3. BOB3A Complementary Qutputs

3-17 Vary the OFFSET VERNIER 4 fully CCW
and than fully CW and check that the pulse baselines
move from 1V at CCW to +1V at CW, There should be
a 'dead’ area around the center of vernler travel with
zero offset.

3-18 Switch the NEG-POS switch 6 to POS and
check that the puise polarities change but the pulse base-
lines stay at OV,

3-19 Switch the AMPLITUDE range switch 1 to
ECL. The pulse output should be as shown In
figure 3-4,

3-20 Vary the AMPLITUDE VERNIER 2 and
the OFFSET VERNIER 4 (with OFFSET switch 3 set
to ON} and check that they have no effect on the pulse
outputs Switch the NEG-POS switch 6 from POS to
NEG and back several times and check that [t has no
effect on the pulse outputs,

P\
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QUTPUT {
QUTPUT {

o

opprox, =0,8Y

mpprox. —1,6Y
ov

opprox, -0.8V

opprox, ~1,6V

|

3-21  OPERATING INSTRUCTIONS

3-~22 The 80B3A 300 MHz Qutput Amplifier fea-
tures two complementary outputs with amplitude ranges

of .2V -6V and .6V-2V, continuously adjustable

within ranges, plus an ECL position. The ECL position
produces fixed, complementary outputs with lev is of

Flgure 3—4. B0B3A Fixed ECL Qutputs

b

—0,BV {high) and —1,6V {law). Pulse baseline is varisble
from =1V to +1V and pulse polarity can be set to either
negative or pasitive, \

3-23 A full understanding of the functian of each
of the controls can be gained oy performing the Opera-
tor’s Checks (para, 3-8},
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SECTION 4

. ; ' PERFORMANCE TESTS
4-1 INTRODUCTION DESCRIPTION
4-2 The procedures [n this section test the Madel The amplitude, offset, ECL capabllity, duty cycle, trans-
#083A’s electrical performance using the specifications itfon times and distortion {preshoot, overshoot and ring:
of Table -2 as the performance standards. Al. tests can Ing of the output pulse are tested using an oscilloscope,

be porformed without access to the interior of tne
instrument. A simplu operational test fs included in
section 3 und Operator’s Checks,

i woid Bempling Duittoscope

' 4-3  EQUIYMENT REQUIRED
. RGA Weint) pre A

44 Equipment raquircd for the performance // 7
tests Is listed in the Recommended Test Equipment table So I
in section 1, Any equipment thot satisties the critical : / =0 __o]
specifications given In the table can be substituted for ?‘\?S
. the recommended model. : i

4-6 TEST RECORD Figure 4—1, Amplltude, Offset, ECL. Duty Cycle,
3 Transition Times and Distortion Test Setup.

4-6 The results of the performance tests can be
tabulated on the Test Record at the and of the procedu-
res. The Test Record }ists al) of the tested specifications
" and thelr scceptable limits. Test results recorded at
incoming Inspection can be used for comparison in
troubleshooting and after repairs or adjustments.

EQUIPMENT

Sampling OscHloscape, ,.....,.,,HP 182C Mainframe
with 1810A plugin
2GdB Attenuarars ., .. .vuvasensss s, HP B481A with

1260-0077 and
4-7  AMPLITUDE, OFFSET, ECL, | , 12600760 ad:, tars
DUTY CYCLE, TRANSITION TIMES :
AND DISTORTION TESTS ; paocsouag
SPECIFICATIONS Y . h Setupthe equipment as shown In figure 3—~1 and
‘ i ) , “set the controls as follows:
Amplitude {into 60 ohm load) ' / ‘
Ve brraas ..............2Vt005V06Vt002V .
continuously veriable within ranges, plus an ECL cutput i | Drive Input Signal:
{—0.8V to ~1,8V typlcal} o _
Offset(fnto!iOohmload)................»...HV ’ 1 Repetitionrate .....\usrisiressee. s J00MH2
DUIVCYC'B.........s..n..>-.-nn»50%i‘0% ', . ‘Amp“wde.,.....n..n.......-—06\’:&50!11\/
: ; o to OV £ BOmV
‘ ’ ‘ Max.Inputlm!s.,..,.................tav
TrnnsitionTImesnO%toBO%}....,........@BOOps ] R Impedance...._...................EOohms

Preshoot, Overshoot & Ringing . .........,... <10% : Dutyeycle..ovseursvissirirnrninnsss, 0%




‘\"V

' 8083A:

AMPL'TUDE"’”QG»rurroup»rpc»-»»o 0.6-2\'

AMPL'TUDEVEHN'ER'l"..bbl.llbb"Cw ‘

OFFSETswitchD’bliirbb’b’.?..PP'.':PDOFF
PO'nr[lvD'l)Di‘b’PD'.P'DP.D‘."’.D!P" Pos

QOscilloscope:

Sensitivity {both channels} ..........E0mV/div
TriwerO'Dithi’PDDDI'P.ODDDCDUDbt’iexternnl
Timebasemode +ovsvrnnurvervrsere,. direct
Timebate —direct o, .usvsvnvssssess 0,2ps/dlv

Note the position of the traces on the display with
no signal applied.

Measure the output amplitude and baseline posi:
tion for the following settings:

AMPLITUDE

AMPLITUDE RESULT
range VERNIER
0.6-2V cwW 22y
0.6-2V cow < 0.6V
0.2-0.6V cw = 0.8Y
0.2-0.6V ccw <02V

In oll cases the baseline shift
shauldbe”lﬁ.i"‘i").i..-lbh".b‘somv

Set polarity to NEG and repeat steps 2 and 3,

Set the OFFSET switch to ON, Turn the OFFSET
VERNIER fully CW.
Theoffsetshouldbe ..o vvvir s =1V

Turn the OFFSET VERNIER fully CCW,
Theo'fsetshou'dbe I."’PPP..'PP..'D>+1V

Set the OFFSET switch to OFF and the AMPLI-
TUDE range switch to ECL. Measure the ECL
levels,

——— —0,8V £ E0mV
R __’:.....-._.. ~1,6V £ EOmY

B,

10,

1.

12,

13,

14,

overskioor |

Set the Drive Input repetition rate to 300MHz. Set
the Modal| BOB3A AMPLITUDE range to 2 — 0.6V
ond the AMPLITUDE VERNIER to CW, Set the
oscilloscope to expanded made with timeba.e
speeds of 20ns/div. direct and 0.6ns/div, ex-
~anded

The output pulse duty cycle
should e, ., B0 % £ 10%

_I‘_'on"""'ofi —

fa— period ——un

Yon
Duty cycle = ——— x 100%
pariod ‘

Set the Drive Input repstition rate to T00MH2, Set
the oscilloscope expanded timebase to 1ns/div.

The output pulse duty cycle
should be,,,60% % 10%

Set the Drive Input repetition rate to 1OMH 2,
Adjust the oscilloscape mV/div. control for a full
screen trace for both channals,

The leading and trailing edge transition
times for both chennels should be , , ., . . < BOOps

The preshoot, oversheot and ringing
for both channels shouldbe............ < 10%
of pulse amplitude,

RINGING

T

AMPLITUDE
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o Table 4—1 Performance Test Record

? Hewlett-Packard Testod by
Madel 8083A Date
300MHz Qutput Amplifier
Serjal No,
Paragraph Test Results
Number ‘ Min Actual Max
4-7 Amplitude, Offset, ECL, Duty Cycle,
Transition Times and Distortion Tests
Amplitude (Into 50 ohm load) <02V -
— =2V
! ECL position: —0.8V to —1.6V typleal ~1,6V -
i
| J - ~0,8V
Offset {into 50 ohm joad): 21V -1V -
- +1v
Duty Cycle 40 % 60%
Transition Times {10% to 80%) < 800ps -
‘ . Preshoot, Overshoot, Ainging < 10% -
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SECTION b

b-1 INTRODUGTION

5-2 This section desc, ibes adjustments required

to return the Model BOB3A 300MHz Output Amplifier

to peak operating condition. Included In this section are

test satups, and checks and adjustments. Removal and

replacement procedures are given In the Disassembly/

. Assembly procedure In section 7. An adjustment locutor
diagram Is included [n this section,

'

B~3  SAFETY CONSIDERATIONS

5-4 Although thls instrument has been deslgned
in accordance with international safety standards, this
manual c~ntains Information and warnings which must
be followed to ensure safe operation and to retain the
instrument in a safe condition {see Sections I} and 1)1},
Service and adjustments should be performed only by
qualified service personnel,

[wARNING |

Any Interruption of the protective {grounding) conduc-
tor inside or outsida the instrument or disconnection of
the protective earth terminal is likely to make the appa-
ratus dangerous. Intentfonal Interruption is prohiblited.

65-6 Any adjustment, maintenance, end repalr of
the opened instrument under voltage shouid be avoided
as much os possible and, when Inevitable, should be
carrfed out only by a skilled person who Is aware of the
hazard Invoived. The opening of covers or removal of
parts, except those to which access can be gained by
hand, may expose live parts, and also accessible termi-
nals may be live,

5-6 Capacitors inside the instrument may still be
charged even [f the instrument has been disconnected
from is source of supply,

: ADJUSTMENTS

b-7 Make sure that anly fuses with the required
rated current and of the specitied type {normal blow,
time delay, etc.) are used for replacement, The use of
repaired fuses ond short-clrculting of fuseholders must
he avoided.

65~-B Whenever it [s [Ikely that the protection hes
been Impaired, the Instrument must be made Inoperative
and be sacured against any unintended operation.

5-9 TEST EQUIPMENT REQUIRED

5-10 Toble 11 contalns n list of test equipment
and test accessorles required in the adjustment proce-
dures, In addition, the tables contain the required mini-
mum specifications and a suggested manufacturer's
madel number,

6—11  ALIGNMENT TOOL

6--12 A non-metallilc alignment tool must be used
when making any adjustments to the Made) BOB3A.

6-13  PERFORMANCE CHECKS

b-14 After making the adjustments, carry out the
Performance Checks in Sectfon 4.

E~16  RELATED ADJUSTMENTS

b6-16 The following adjustmants must be per-
formed in the order Indicated in the procedures. The
adjustments can not be parformed Individually because
of interaction,

6-17 When sctting up the Model BOB3A duty
cycle, it Is important that the duty cycle of che drive
input signal is 50%. If in doubt, check this specification
first.
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65-18 : DUTY CYCLE, TRANSITION TIME,
DISTORTION AND BASELINE

ADJUSTMENTS

Sampiing  Owiliosrope

b, bngad
m*m.} -

[T
Iﬂuhunmm A
4
// | =o
ni =X} I
! ,//, vi=k) 0

\'"

Figure 61, Duty Cycle, Transition " ime, Distortlor
and Baseline Adjustments Test Setup,

DESCRIPTION

The purpose of these edjustments is to set up the duty
cycie and baseline and adjust for minimum transition
times with minimum distertion,

EQUIPMENT

Samplinn Oscllloscopa, v, suvs.sy o HP 182C Mainframe
with 1810A plugin

20dB Attenuntors ..., , .., ., HP B4D1A with adaptors
1260-0077 ond 1250-0780

PROCEDURE

1. Setupthe eqblbmem as shown in figure 6-1 ond
set the controls as follows:
¥

Drive Input
Signal:

Rep.fﬂtﬂ s trrrarsssrr s HOOMHZ
Amplitude .o vviviriirssins »=0.6Y 2E0MV
....................'........loOVtBOmV
Max, Inputlevels ..o vvi i innrnnns 23V
Impedance . vvusrsssaressrrrrre s, 60 chms
DutVCVc'eblbi.btlbbbbb’l!b}iiib.iblb50%

B0B3A:

AMPLITUDE .. .osvviinrsrssrsrsnrre 0.6=2
VERNlER P'DU‘IDIPPI'DDP...”P’..'..'.cw
OFFSET prrrsarrnessaanrbnsrrrrbrrssy OFf
Polarity »oouvunvsiiinrinenrssrrsnsrss sNEG

Qsclilozzopo:

Sansitivity ..o isiiuieniiinss ., 200mV/div
Telpger s o oo ves st rsesrseransy intarnal

Timebasemode ,.vsvvivvianssies s eXpanded
Timebose —direct vvuvvsvrsrerrs s 20ns/div
Timﬂbﬂiﬂ"ﬂxpnded R 1“5[(“9;

R13G R133  RIG2 R6) AJ R4G . R4D

\Ji / et “” R“)mg \

L2 2] )
[1%:) 115,:] *EEEQBE% ity

e(:f) '3.; f.‘ﬂ)—“ b2 = m@ 3{'{1 P“"\

f @
omggg E!"Sd i gg &
al ‘é“ Emg e
EHIJrB{ Eﬂﬁ -Egﬁ:::r <>,EE€EE’63H“H

i e

e
ELDRD bbl
..;

BOARD A2

2. Qbserve both outputs on the display, Adfust A2
R3 for a duty cycle

ofbbobﬁpprb-pphbbblbbll 50%110%

|-—l —la—t ot~

f—— Peti0d —— i
ton
Duty Cycle = ——— x100%
perlod

w

., Set scope to 0,6ns/div, Observe QUTPUT on display
Adjust A2 R61 for equal transition times.

ome
transition
times

4. Observe OUTPUT on display Adjust A2 R46 for
equal transition times.

lrnnlnlon
__/L_ times _L
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Set ropetition rate to 300MHz, Observe both outputs on
the display and readjust duty cycle to above limits {step 2}
If necessory using A2 R3,

Set repetition rate to 100MHz. Set Model 8083A
amplitude VERNIER to CCW, Observe OUTPUT on the

display, Adjust A2R61 for leading and trailing edge transi-
tion times,

ofl}lﬁ.lit’ii"”DDDDD.DDO!‘DDDII(GEO“S

Preshoot, overshaot and ringlng must
he LI 2N 2N 20 BN N N O BN N D O TR R BN Y <10%

Observe QUTPUT on the display, Adjust A2R46
for leading and tralling edge transition times
of!"lblbli'Pt‘-‘Dblllbﬁltbb.’tht‘ﬁmns

Preshoot, overshoot and ringing must
be IlliD"”l'llllilli”’PDDDDDOID<10%

Sst repetition rate to 300MHz, Set Moda' BOB3A amplitude
VERNIER to CW. Readjust duty cycle wing A2 R3 to
limits in step 2 for hath outputs,

Check that the leading and trailing edge transition
times for boty) outputs
are.IP.Dbl"Dbiiﬁiﬁi’bl"DDD"“&(?OODS

Set the Model BOB3A polarity to POS, Adjust duty
cycle using A2 R4 to the limits in step 2 for both
outputs,

o
l,
| 1

\

" Chick that the leading and trailing edge transition
“tlimes for both outputs

BTB bl.b"lbb'llbi’lDDDID’D..!'D!D‘?OOPS

5-19  BASELINE ADJUSTMENTS

18

2

Set the repetition rate to 1MHz Set the osclllo-
scope sensitivity to T00mV/div and “he timehase
to 1us/div,

Disconnect the oscllloscope inputs and center both
traces on the graticule. Reconnect both Inputs,

Turn the OFFSET VERNIER from CCW to CW
and back and observe both vutput traces on the
display. Adjust A2R133 for & minimum basalinn
shift on the display.
Theshiftmustbe,...oovvinvvrnn K20mV

. Turn the OFFSET VERNIER to CW and observe

the QUTPUT trace on the display.
Adjust A2R130 for o baselineof ., ,. OV £ 20mV

Observe the OUTPUT trace on the display and
adjust A2R162 for a baseline
OfF§D|D’..i"”..l".’iii.bi"Ovtzomv
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SECTION &

6-1 INTRODUCTION

6-2 This section contalns information for order-
Ing parts, Table 6—1 lists abbreviations used in the parts
{ists and elsewhere in the manual, Tohle 6~2 lists all
repleceable parts in reference designator order,

Tahle 63 cantalns the names and addresses that corre-
spond to the manufacturer code niimbers.

6-3 ABBREVIATIONS

6-4 Table 61 lists abbreviations used n the
parts lists, schematics and elsewhera in the manual. In
tome cases two forms of the abbroviation are used, one
oll in capital 1etters, and one partial or no copltals. This
occurs because the sbbreviations In the poris lists are
always oll capltals. However, in the schematics and ather
parts of the manual, the same abbreviations may have
upper and lower casg letters,

6-6  REPLACEABLE PARTS

J
G-6 Table 6-2 is the list of replaceable pe-ts and
Is organised as follows:

a. lHlustrated parts breskdbwns for chassis
mounted parts. ‘
b. Chassis raounted parts In slphanumerical
order by reference designator,
c. Electrical assemblies and their compo-
nents in alphanumerlcal order by reference

- deslgnator, f

REPLACEABLE PARTS

6~7 The Infarmation glven for ench part consists
of the following:

o, The Hewlett-Packard part number,

b. The total quantity (Qty) in the fnstru-
ment, This is given only once for each part —
ot the first appaaranca of the part in tha list,
¢, The description of the part. '
d. A typleal manufacturer of the port in o
five-digit code,

e. The manufacturars’ code number for 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, and address the order to the
nearest Hewlett-Packard office {list of Sales/Service
offices at the rear of the 8080A Malnframe manual),

6-10 To order a part that Is not listed [n the re-
placeable parts table, include the instrumant model num-
ber, instrument serfal number, the description ond
function of the part, and the number of perts required,
Address the order to the nearest Hewlett-Packard office,




Tahla G-1, Abbraviations for Replaceable Parts List

A
ABSY

Bp
BH

ELECT
_ENCAP
EXT

FC
FET

FT

FH
IFILK
FXD

qE
GRD

HG
HP
Hz

IF
IMPG
INCD
INCL
INS
INT

AMPERE(S)
ABSEMBI.Y

BOARDIS)
BINDER HEAD
BANDPASS

© GENTI (3077)

CERMET

CARBON

CARRON COMPQSITION
COUNTERCLOCKWISE
CERAMIC

CABINET MOUNT ONLY
COAXIAL
COEFFICIENT
COMPOSITION
CONNECTOR(S)
CATHODE-RAY TUBE

. CLOCKWISE

DEC) {107))
DEPOSITED CARBDN
DOUBLE POLE
DOUBLE THROW

ELECTROLYTIC
ENCAFSULATED
EXTFI NAL

FARALS),

METAL FILM {FOR RESISTORS)
CARBON FILM/COMPOSITION
FIELD-EFFECT
TRANSISTQRIS)

TRANSIT FREQUENCY

FLAT HEAD
FILLISTER HEAD
FIXED.

GIGA 110%)
GERMANIUM

. GLASS

GROUNDED

HENRY{IES)
MERCURY
HEWLETT-PACKARD
HERTZ

INTERMEDIATE FREQ.
IMPREGNATED '
INCANDESCENT
INCLUDEIS)
INSULATIONIED)
INTERNAL

Lo
LH
LIN
Log
LPF
LVR

M

MEG

MET FILM
MET OX
MFR
MINAT
MOM

MTG

My

N/C
NE

N/Q
NaOP

NPN

NSR

0BD

PD
PF

PHL
PIV

PNP
P/Q
PORC
POS
POT
PRGM

PWV

Kl.O{10%)
KILOGRAM

POUNDIS)

LEFT HAND

LINEAR TAPER
LOGARITHMIC TAPER
LOW:-PABS FILTERIS)
LEVER

MILLI {1D=3)
MEGA 110%)
METAL FILM
METAL OXIiDE
MANUFACTURER
MINIATURE
MOMENTARY
MOUNTING
MYLAR

NANO [10-79)
NORMALLY CLOSED
NEON

NORMALLY QPEN
NEGATIVE POSITIVE
ZERQ {ZERO TEMPER-
ATURE COEFFICIENT)
NEGATIVE-POSITIVE:
NEGATIVE

NOT SEPARATELY
REPLACEABLE

ORDER BY
DESCRIPTION
OVAL HEAD
OXIDE

PEAK

PRINTED IETCHED)
CIRCUITIS)

POWER DISSIPATION
PJICOFARADS
PHILLIPS

PEAK INVERSE
VOLTAGE(S)
POSITIVE-NEGATIVE~
POSITIVE

PART OF
PCBOELAIN
POSITIONIS)
POTENTIOMETERIS)
PEAK-TO-PEAK
PROGRAM
POLYSTYRENE
PEAK WORKING
VOLTAGE

RECY
RF
RF

RH
AMO

AMS
Rwv

VAR
VDCw

wiv

wio
wvDc

RECTIFIERLS)
RADIO FREQUENCY
RADIO FREQUENCY
INYTERFERENCE
ROUND HEAD

OR

RIGHT HAND

RACK MOUNT ONLY
AOOT MEAN SAUARE
AEVERSE WORKING
VOLTAGE

SLOW-BLOW
SILICON CONTROLLED
RECTIFIER
SELENIUM
BECONDIS)
SECTIONIS)
SILICON
SILVER

5LIDE

SINGLE POLE
SPECIAL
SINGLE THROW
S5TANDARD

TANTALUM

TEMPERATURE COEFFICIENT
TIME DELAY

TEFLON

TOGGLE

THYRISTOR

TITANIUM

TUNNEL DIODELS)
TOLERANCE

TRIMMER

MICIO [10-8)

VOLTS
VARIABLE
DC WORKING VOLTIS)

WATTIS)

WITH

WORKING INVERSE
VOLTAGE
WITHOUT
WORKING VOLTAGE
PIRECT CURRENT
WIREWOUND
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Figure 6--1. 80B3A Replaceshie Parts
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Table 6—2, Replaceable Parts
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Table 6~2, Replaceable Parts {cont'd)
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SECTION 7

SERVICE
|
| ) ;
"~ 7~1 ., INTRODUCTION | Toble 7-1, Referance Designators
. : A = pssembly U = micro-clreuit
7-2 This seetion contains the component feyouts B = motor P = plug
‘ond pchemotic diagrams for the Model B0B3A Output BT = hatter, 1 = {ransistor
Amplifier, Tables listing the reference designators and C = capacitor R = resistor
ichematle symbols' used dre olso given, Refer to section 6 CP = coupler RT = thermistor
for the rapincaable parts information, 4 CR = diade S = witch
ik * ' DL = dalay line T = translormer
- DS = lamp TB = terminol boord
S o . 7 : F = fuse V= vacuum, tube, neon
7=-3  'RECGMMENDED TEST EQUIPMENT FL = filter bitlb, photacall, atc,
T T c _ HR = heoter VR = vollage regulator
Yy Lo J &= Jack W = cable
7-4 ; Test equipmant and tust equipment acces- K = relay X = socket
sories requited to maintain the Model BOBJA are listed L = Inductor Y = crystal
in table 1-1, Equipment bther than that listed can be M = meter TP = testpoint

used i it meets the listed critica! specifications,

\
3




7-2

Table 7~2 Schumatic Disgram Symbals

The latiowing symbols conform, as 1ar as passible, with
ANSI Y¥32.2, IEEE No, 316 ond ANSI Y3214 {for the
togle symbols), Thesa standargs should be consulted
whan further information is 1equired.

Resistence values are in ohms, capacitance values in
“microfarads ond inductance velues In microhenries unloess
| otherwise notad)

PO Part of

* Asterisk denotes b factory sefected value, The velue
shown [s the nominal value,

C—1 Encloses front panel nomenclature

. Enclosus rear panal nomenctature

Heavy line Indicates signal path

l

Heavy dashed ling indicates primary feedback path

947 Wire colour code. Same as resistor colotir code, First .
number is wire body colour,

‘Wire our plug used as link,

Test point in o clrcult, Paint may/may not be [dent)-
tivd on P, C, board,

Used with trimmer potentiometers or capacitors to
indicate screwdriver adjustment.

Direct connectian to carth.
Ground conneetion to instrument chassis oy frame,

i
Used when a number of comman-return connections
are at the rame patential, If there is more than ane
such system In the same circuit, numbers are written
In the trian-~les so that all copnections with the same
patential have the same numbar,

XV Specltic potentlal difference with respect to a poten-
tiat reference fevel, eg l
HoV
—o/o-— Normally apen toggle switch. Circles tO) are used for .

the contacts to indicate a locking type switch.




bead

-—b

Spostettst iy

type switch,

2-pasition, 2-paie shde switch,

_O/Q— Spring return, 2.position transfer switch. Triangles {A.)
are used for the contacts to indicate a non-tocking
-
H
T

Alr cored inductor,

Air cared transformar, Thie dot (@) |5 used, when

necessory, to indicate instontaneous polarity,

Iron core

Ferrive core
Ferrite bead

Varactor diode

Multi-junction diode
Diode

Zener diode

Schottky d'ode

Light Emitting Diode (LED)

Photodiode

Fuse

Neon

Filtament lamp
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_ 3 et
)
5o 5

3

ICL 5

Terminals and Cannnctors

Saldered connection, I

Example of fixed male and female connectars with
plug and sacket and contact designators, eg, P, .
baard g2 connector and socket,

axample of bulkhead moi.ited eaaxial sacket with
free coaxial plug and cable.

.‘

example of coaxlal cable vaith termination soldered t5
P, C, board. ‘
!

Anatog/Digital logic symbals

2:input NAND gate

4Ihput NOR gate

Inverter

Flip-flop,

The dynamic Indlcator denotes that this is a dynamic
input and operates on a transition, not a level,
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lz MI. 15 lﬁ |7|Bl§ |10
x0)(1,(2)(3 Y()YI YZYJ Complex functions represented by rectangular bax,
Lotters can be used inside the rectangle to clarify the

Ve functlon. A truth table should be included, as close os
W A B 2z possible to the eircuit,
|n |1z |13 Iu.
3 I I

Wired AND connection

Wired OR connection

QOperational amplifier

Voltage source

Current source




Signal Schematic
number number

N
—=3 (8-

/

These relerences an a signal
leaving a schematic diogiam
indicate the signul deslination,
The circle conlains the signai
pumber ond the square conlains
the number of the schemailc
to which that signal goes,

— ) —

Signol
number

Schematie
number
/
/

/

These references on a signal
enlering a schematic  diogram
Indicole Ihe signal origin.

The circle contains the signal
number and the square conloins
the number of the schematic

on which that signal originates .
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CHANGES




HEWLETT @ PACKARD

ambH
® MANUAL CHANGES
Manuol far Model Number | gooay oot £ p
Manual printed on March 1976

Manual Part Number 08083-90001

Make all ERRATA corrections,

‘Check the following taklc for your instrument .-.arial prafix/serial number
and maka tho listed changes to your manual.

> New Item
Serlal Prefix or Mcwwal | . Serfal Prafix or Manual
Serjal Number ! Changes Serial Number Changes
1604G 00116 onwards 1
1604600161 onwards™® \ 1,2
o -1604G 00166 onwards . 1-3
1604G 00186 onwards 1-4
1604G 00251 onwards 1~5
1604G 00271 onwards 1-6
1604G.00331 onwards 1-7
.* With the ‘exception of serfal numbers
-166, ~-167, -170, -172, -173, ~174 and
'175- . ' ,
Feb., 1982 Nt}r?r;be;oﬁ’ages: 7 + Undate A Page |

- e



MCDEL

ERRATA

8083A

Replace the specifications in section 1 (table 1-2) with

the spuc update A attached,

Page 6-4

Page 6-5

Change the mechanical drawing as per the attached

page k.

Change the Replaceable Parts list as follows,

Delete

Add

MP7

HP9

MP13
MP 1y
MP15
MP16
MPLg
MP20

MP22

(both items)

5000-8926 -
2200~-0141
2200-0770
2360-0332
2950-0072
2190-0067
2190-0068
2190-0108

BRACKET 1/4 MOD
SCR MCH 4-40 X,31
SCR MCH u4=-40

SCR 6-32 X.312
NUT HEX .25-32
WASH-LOCK MOBID
WASH=LOCK INT 1/2
WASH-LOCK ,115ID

Page 6-6: Table 6-2, Change or add the following components,

L]

A2 C19
A2 020
A2CRY
A2CR7
A2 L13
A2 Qu
A2 Q5
A2 Qly
A2 Q15
A2 R3Y
A2 R36
A2 R37
A2 Ru8
A2 R5B
A2 R74
A2 R95
A2 RQ7
A2 R102

A2
A2
A2
A2
A2
A2

R130
R166
R167
R175
81
52

0180-0376
0180~0376
1901-0040
1901-0040
9140~0096
1854-0720
1854-0720
1854~0720
1854-0720
0767-1001
0698-4480
0757-0289
0698-4406
0698-4406
0698~-14475
0767-0475
07570434
0698-4475

2100~-3351

0698-3378
0698-3378
0767-0434
Delete
Delete

P ol 1 R sk B e 2 am

C-F O0.47UF 35V TA
C-F G.47UF 25V TA
DIO SWITCHING

DIO SWITCHING

COIL 1UH 10%

XSTR SI NPN HF
XSTR SI NPN HF
XSTR SI NPN HF
XSTR SI NPN HF
56,2 1% .5W
15,9K 1% ,125W
13,3K 1% .125W
115 1% ,125W
115 1% .12tW
9,76K 1% ,125W
274K 1% ,125W
3.65K 1% ,126Y
38,3K 1% ,125%

]

LI S B |

T 11

AR 500
51 5%

AATNDTTARW W
b Bhar Bhar BT Wi Mo har e e o e e |

3,65K

61 5%,

Page 2

ey AN ik kA L e e

10%
»125W
1% .125W




Model 8083A

ERRATA (cont'd)

Page 7-10: Change the component layout for board A2 as per the
attached page 5,

Page 7-11: Schematic 2, Delete the "OFFSET PGM" input and delete switch
52, The jumﬁer wire remains. Change the value of R102 to
38.8K and the value of RI30 to 500, Change the Schematic
number to 3.

Page 7-12: Make the same changes as for page 7-10,

Page 7-13: Change schematic 3 as per the attached page 6.
Change the schematic number to 2,

Page 6-6: Change part number of A2L7, 8, 11, 12 to 5081-1973

CHANGE 1

Page 6-6: Change tne following components
A2R72  0698-4453 R-F 402 1% ,1:54
A2R73 0698-4453 R-F 402 1% ,1254

Page 7-13: Change the value of R72 & R73 to 402,

CHANGE 2
S pp—

On Table 6-2, Assembly A2 Parts List:
add €36, C37, C43, C44 10 0F  0160-3879

On Schematic 2:
connect C36 betweun US pin 1 and U5 pin 2
connect C37 between Ub pin 6 and U5 pin 7
connect C43 between U6 pin 1 and U6 pin 2
connect C44 between UE pin 6 and U6 pin 7

CHANGE 3

Page 6-6: Delete A3  08093-66503 BD AY MOTHER

Insert J1 1261-2036  CONN PC 30 CONTR
MP22 5020-9021  BD PC

CHANGE 4
On Table 6-2, Frame parts list, change to read:
MP2  0403-0132 GUIDE PC Page 3



MODEL 80834

r
MP B ,
N N e T — :
S MP13, 21 ° o |
7 ’ MPD
Mp2o—I| g MP2 3 ~
2 A
(QTy 2) “ 2AMI 4{_,m,,-/,hzxz 7 \ / y
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"MODEL 8083A
CHANGE &

On Table 6-2, Replaceahle Parts List
add: MP23 Chassis Assembly 5061-2113
add the following note to MP2, 6, 5, 9, 22:
"SINGLE PARTS OF RIVET ASSEMBLY MP 23"

CHANGE 6
On Table 6-2, change the Replaceabie Parts List to read :
MP8, MP16 £020-8779 NUT HEX
Add :  A2C45 0160-3878 C-F 1000PF 100V + 203

C45 is connected between U4 Pin l-and Pin 2.

CHANGE 7
On Table 6-2, change the Table of Replaceable Parts to read :
A2R26 0767-0069 R-FXD 121 1% .25W

page 7
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" MODEL 8083A | -

Table 1-2, Speciticatians

. OUTPUT PULSE

Amplitude (into BOSY):

- Maximum levels:
Offset ‘'nto 5052 load):
Transivan time {10% 1o 80%):
Duty cycle;

Preshoot, Overshaot, Ringing:

Qutput protection:

OUTPUT CHANNELS

Source impedance:
Reflection coefficlant
?nlnriw:

DRIVE INPUT A

Input frequency:

Input impedance:
High signal Jeval;

Low signal leve);

Min. amplitude:

Transition times {10%~-00%):
Max, external voltage;
Propagation deley times:

OPTION 810
SIZE

3 ranges:

2V 1006V (by Vernier),
0,6 V10 0.2V (hy Vernier),
ECL {-0.8V 10 ~1,6 V typ)

4V
£ 1 V lcommon to both channels)
< BOO ps

Determined by duty cycle of driving {clock) pulse, Can be adjusted % 10% using
trigner level control {inside}, e.g, with 60% duty cycle input, output can be from

40%-60% duty cycle, .
< 10%

max, appled ext, voitage,
t 2V in POS mode
010 -4 V in NEG mode or

i max, ext, currept: 40 mA

" ""NORMAL ana COMPLEMENT ouiputs

provided simultaneously
602 £ 6%
< 16%
neg/pos selectable

0 1o 300 MH2

BOSY typical

more pos, than =100 mV
more neg. than —600 mV
= 500 mVpp

<3ns
E3RY
4,8 ns  BOO ps

Additlonal instrument operating ond service manual
Quarter meinframe width I

B
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