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About this Manual

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

HP References in this Manual

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

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

Support for Your Product
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Search for the model number of this product, and the resulting product page will guide
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CERTIFICATION

The Hewlett-Packmd Company certifles this Instrument was thoroughly tested and
inspected and found to meet Its published. specifications when shipped from the
factory, The Hewlett-Packard Company further certifles that its calibration measurs-
ments arg traceable to the U,S, Natlopal Bureau of Standards to the extent alfowed
by the Buresu's callbration facilitles or to the calibration facllities of other:Inter
natfonal Standards Organization Membaers,

. ] . H
WARRANTY AND AssiSTANc'E

This Hewlett-Packard product s Wnrrpmu.d ngainst dcfccls in materials ond work-
manship, This wannnty applies for one ycnr from the: Jate bf delivery, or, in the
case of certaln major components listed in the operating manual, for the specified
period, We will repair or riplace produets vhich prove to be defective during the
warranty period provided they are retumned to Hewlett:-Peckard, No other wurrsity
~ Isexpressed or Implied, We are not lisbe for consequential damagea. o
: : :

Service contrgets or customer pssisimice agreements are available for Dewlett
Packard produets that rcqulrc maintenance and repuir on-site,

For any ussislumc. conmct your nearest Hewlett Pncknrd Sales and Service Office,

Addresses nre preyided at the back of this manual, , ;
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1-2 The HewlettPackord Model B00BA Is a
200 MHz dual channel pulse source with varishie repetit-
jon rate, pulse width, pulse delay, amplitude and polarity,
The standard version delivers pulses with fixed transition
times (< 1,2ns), howeyer, with the optional varsions of
BUOOBA the transition times can be.varled in 260ps steps
from 1,2ns to 2,5ns, Flexibility s assured by the five
different mades of opetalion. ; i

1-3 Normal: Mode. In this mod = the BOO8 A
operates a5 o se}f contained pulse source with full control
of the pulse parameters by the front panel controls.

1-4 Gate; Mode. A gating signe' cnables the
generator, The first pulse Is coincident with thestart
of the gate signal and the last Qulse is of normal width

even if the gate signal ends during the pulse,

i

JINTRODUCTION | ¢

1-b Externol Trigger. The pulse nnd trigger out-
put repetition rates are determined by the frequency
of an externally applied signal, The other puise para-
maters canp he varied by the front panel controls,

1-6 Width Trigge;. The pulse repetition rate Is
determined by the frequency of on externally applied
signal, The pulse deloy (with respect to trigger input),
width, emplitude ond offset can be varied by the front
panel contrals The trigger outhut frequency con be
“varied by the rate controlé and bears no time relationship
“to the Input or output signals, !

17 External Width, The pulse repetition rate ond

width are determined by the frequency and width of an
externally applied signal, The delay betweeh Input and

' output Is fixed, The trigger output frequency con be

- GENERAL INFORMATION-

_SECTION 1,

varied by the rate controls and hears no time relotionship

to the Input or autput signals,

TABLE 1—1. SPECIFICATIONS

PULSE GHARACTERISTICS
(EOSZ source and Joad impedance)

Blu end Fal Times: < 1,205 (10%-90%) fixed
s o <0805 {20%— 80%) fixed

” Ovunhoot nnd Ringing: <% 6% of puls2 amplitude
) may increase to < 10% with nmplitude vernler ccw,

thoot. < 5% of pulsa amplitude

Pulss Width: < 2, Bins to BOms fn six | ranges. Vemier pro-

~ vides eontinuous adjuument within r rnnges.
© Width Jjtter; _<D.l% + 60ps on eny width setting.
- Maximum Duty Cycle: > 50% {In NORM mode)

.")'

Pulse Delay; 2,6ns (+30ns fixed) to 60ms {withrespect to
trigger output) in six ranges, Vernier provides continuous
sdjustment within ranges.

Dotny Jitter: < 0,1% + Bnps on eny delaysetting
Mnxlmum Varishle Dalay. » 50% of pulse perfod
Pulse Qutput: Normal and complemunt avaltable simul-

 tanegusly, Qutput polarity selectable, i

ECL Compatible Output: Fixed voltage sving from both

- outputs {~0,8V to ~1,7V). lntemal adjustment to other
' vslues possible,

y Maximum Qutput: Norma] and complememary, 4V Into
) {8V across open clrcuit)




-t
r

]

N

’fﬁBLE i—'1. SPEG[FICATIONS {cont'd)

I :
, f‘fl |I |t. ) i i Ly

g ,'\ ¥ sohrfe lmpe-dancet 509 : 5% shumed by typlcallv lOpF

£

o “ Chytput Proﬁectlon.cannotbedamaged by short circuit or -

.

t

i

5

;qnuntor;and_ vernier uattlngs, Can be swltchgd:q_ff,

j.sﬁgpllcalion rof externnl voltage < + BV (at 25°C}Inde

"“f
lf

T

#
ant of control setiings,

the butputs 100, 5V, Vernler provides continuous adjust-1
ment between steps to< 250rnV. Vomlar is common 1o
both output channels, :

- DC Offset: 12\.’ across 505, Indepandent of amp!itude at-

.}_,;

REPETITION RATE AND TRIGGER

b Bcpaﬂtion Raw 10 Hz to 200 MH: In o rangas. Vernler

providu cantlnuuus ad[ustment wlthin ranges,
Doub!o Pulu:lOO MHz max. (slmulates 200 MH:)

P!’rlod Jimn <0,1% + EOps an any perlod saning

' Trigoer Outputs Amblitude. 1V or 200mV: (swilchabla)
. into 509 load, -

| . Width: Typlcally, 3ns at 200MHz lncroaslng to >0, Bms

at10Hz -
‘:.!" B . r

EXTERNALLY CONTBOLLED OPERATION

Extemal lnput _
nput lmpodance- EOR (lvpn."'lvl. : )

Coupllng.dc coupled . ; )
Mutmum Input: tBV o R

Tﬂm Lwel. Cuntinuomlv ad]umble +1V to -IV.

M{u uutoi' Two saparnte four-step Bttenuators reduce :

GENERAL'

.

External Triggering L

Repetition Rete; 0' to 200 MHz, -|

Delay: Approximately 16ns between trigger input andr:
ger output, ‘ :

Manual; Front panel push buuon for single pulse.

Width Trigoer: External drive Input switched to delayge-
nerator, Pulse width determined by 'width setting.Trigger
ompm avnllabte from rate generator,

Extemnl Widﬁv Output pulse width determined by width -
of driva Enput, Trigger output nvailable from rate genera-’

tOI’, :

: Svnchronous Gallng. Gnting slgnal trns generntor oN',

First pulse Is delayed (by ﬂxed and vatjable delay}with
respect to leading edge of gate, last pulse is of normal

width even if gate ends during the pulse, Repetition rate, '!

width amplitude and polarity determlned by comml
seltlngs. b ‘

..'|

. 1
4

" Operating Temperamre Range. 09¢C (32°F) to B69C

{1319F}), g )
‘Power Requlrementr‘llﬁv or 230V, +10%, ~16V,

| 48440 Hz,

Power Consumption: J00VA max,

‘Welghtt Net; 8 kg (17,6 Ibs) . . _
Shipping; B kg {19.8 1) b

Dimensions: 426mm wld; 1-140mm high, 336 mm daep ’
(16 3/4 Ens.xE 12 Ins.x 131/4 ins.). : -

i {
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SECTION 2

2-1 - GENERAL

2-2 Initial Inspection

2-3  Inspect the instrument and accessorles for
physieal damage and if domage Is evident refer to para-
graph 2—14 for the recommanded claim procedure and
repacking information,

2-4 } The B800BA Is dellvurnd complete with the
following items'

' )TEM HP STOCK NUMBER

Power Cord B120-1689
. 0,6A Fuse for 230V 2110-0202
or 1A Fuse for HBV 2110-0007

2-6 Temperature Requjrements

} ! :
2-6 The Model BOOBA operntes within specifica

tions when the ambient temperdture is between 09C
{329F) and B59C {131°F), The pulse generator may
be stored between ~409C {~40%F) and 76°C {1679F),

2-7  INSTALLATION

‘2—8 Power Cable

2-9 ' The 3-wire power cable supplied with the
800BA, when connected to the' appropriote power

- outlet, grounds. the instrument cobinet and panels, Te

preserve this safety fean.re when operating the instrumerit
from an outlet whhopt s ground connection use an
appropriate adapter and connect the gmund lrad (green/
yellow) to an external ground, :

2-10  If the plug an the cable does not it your
power outlet then cut the coble at the plug end and

~_connect @ suitable |::Iugl The plug should: meet :local
safety requirements and fnclude’ the following features:

INSTALLATION

)
8, Minimum current rating of 2A
b. Ground connection
¢, Cable clamp
The coluur coding used In the cable Is:
hrown — fine

blue ~ peutral
green/yellow — ground

2-11 . Power Source Requirements

2-12  The Model BOOBA may be opetated frum an
oc line supply of either 116V or 230V {+10%, ~16%) at
48 Hz to 440 Hz, The power dissipotion is BAVA, typ,
{100VA mox), ‘ :

CAUTION

Befare spplying power to the instru-
ment, check on the renr panel that
the BOOBA Js set i accordance with
local supply conditions,

2-13 To check the power requirements proceed as
follows®
. 0, Remove the fuse and chock its volue:
for 230V operation 0.5A
for 116V operation 1.0A, &+

b, Check that the line selcctor switch posi-
tion corresponds to the fdcal supply vol-
toge, If it doesnot correspnnd use b scrow-
driver to change the switch pasition,

¢, insert the carrect fuse into lhu fuse-holder,

Cods Connect the power, cable to the rear

COI‘II‘ICC[OI';
i

'
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2-14 GCLAIMS AND REPACKAGING

2-16  Claims for Damage

2-16 If physical domage Is evident or if the
Instrument daes not meet specifications when received,
notify the corrier and the nearest Hewlett-Packord Soles/
Service Office, The Snles/Service Office will arrange for
repalr ar replacement of the unit without walting for
settlement of the clalm against the carrler,

2--17 Repackaging for Shipment or Storage

2-18 I the Instrument s to he shipped to a
Hewlett:Packord Soles/Service QOfflce, attacha tog showing
ownet, address, model and serfal number and the repalr
required, The original shipping cartop and packing
materfal may he reusable but the  Hewletr-Packord
Sales/Service Offica  will also provide Information and
recommendatjons on moterials to he used if the orlginal

~ packing Is not avallable or re-usable,
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1, Push btttan to geﬁérm n sl'nglu pulee {or two in the
doyble puise mode) when. tnn RATE switch Is in the :

MAN pasition,
2. RATE switchs for selecting the ranne of pulse raw. :

3. Rote VERNIER: for continuous adjustment of the
repetition rote between the limits of the vanje selected
onthe RATE switch, Clockwise rotatich increases the
pulse period {J, e, reduces the rote), In the WIDTH
TRIG ond EXT WIDTH mades the RATE controls
define the frequency of trigger output pulses only,

" 4, DOUBLE PULSE.DELAY switch; in the DOUBLE
PULSE position the BOOBA delivers two pulses for
' every trigger output — one pulse in phise with the
trigger output and one delayed by the omount set on
the PULSE DELAY controls, Double pulse is not
ayaflable inthe WIDTH TRIG ond EXT WIDTH modes

and Is sutomaticolly ishibited If selected,

6. PULSE DELAY switch: for selecting the ronge of
pulse delay with respect 1o o) Irigger output in NORM,
GATE and EXT TRIG modes and b) trigger input in
WIDTH TRIG mode, His no effect In the EXT
WIDTH mode.

6, PULSE delay VERNIER: for captinuous adjustment

.+ of pulse delay between the limits of the range sejected

~_ on the PULSE DELAY switch, Clockwise rotation
incieases the' delay

7./EAT INPUT LEVEL control; defines the threshold
lev&l of the EXTERNAL INPUT over o range =1V to
+I » '

8, Mode switch: selects either the internol {NORM) made
or one. of four external modes {GATE,EXT iRIG,
' WIDTH TRIG or EXT WIDTH),

'8 PULSEWIDTH switch: for selecting the range of pulse
width required in all modes except EXT WIDTH,

13| Pulse width VERNIER: for continuous adjustment
' of pulse width hetween the limits of the range set on
the PULSE WIDTH switch,

11, OFFSET A switch: for enabling/disahling the offset
VERN!ER which permits the baseline of PULSE
" 'OUTPUT A to be adjusted, In the off position, the
basellne of auput A [s zefo volts,

14

16

17

12, Offset VERNIER: for eojustment of the baseline of
PULSE QUTPUT A aver the range =2V to +?V»

13, Qutput AMPLITUDE switch: for selecting the range -

of pulse smplitude nyallable at PULSE OUTPUT A, In

-the ECL position, PULSE QUTPUT A delivers pulses
.of fixed: amplitude (-C.0V to =27V} the ampll-
‘tude vernier nnd hoth A and B offset controls are
disabled,

Output AMPLITUDE swltch lor selucting thc range
ot pulse omplitude svoilable ot PULSE OUTPUT B. In
the ECL position PULSE OUTPUT B delivers pulses
of fixed amplitude {—0,8V to —1,7V) nnd the ampli-
tude vernfer and both A prd B offset cantrols are
disabled,

Amplitude VERNIER, for continutous adjustment of
pulsesmplitude from both pulse outputssimultancously
between the limits of the ronges set on the AMPLI-
TUDE switches,

OFFSET B switch: for enobling/disabling the offset
VERNIER which permits the baseline of PULSE
OUTPUT B to he adjusted, In the off position. the
ha:eline of output B is zero volts,

Offset VERNIER; for adjustment of the baseline of
PULSE -QUTPUT B over the range —2V to +2V,
FULSE QUTPUT B; GR connector,

POS-NEG switch: for selecting the pulse polarity with
a consequent transposition of the Normal/Comple-
ment relationship of output A to output B,
PULSE QUTPUT A: GR connector,

TRIGGER OUTPUT connector: BNC cannector sup-
pltes positive trigger pulses,

Trigger output AMPLITUDE switch: for selecting
trigger pulse amplitudes of either 1V or 200mV.:

23, SLOPE/POLARITY switcht selects the slope (rising
ar falling) of the Tnput signal which will cause triggering/
gating. :

-

16

-

-
L

19

-

20
21

-

22

-

24, EXT INPUT conpector: BNG connector to which

trigger pulses are applied in the GATE, EXT TRIG,
WIDTH TRIG and EXT WIDTH modes,

25, LINE ON-OFF switch: press-for-on-press-for-of fswitch,
Glows red when on,

Figure 3—1, Front Pane} Controls and Connectors




— SECTION 3

OPERATING INSTRUCTIONS

3-1  GENERAL

3-2 Flgure 3-1 [dentifies and ﬁlm o brief das
cription of the function of each front pnnel control and
connector,

3-3,  To ochleve the specified ampliludes and rlse '
times ond mipimise reflection It is most important thot

all outputs be terminated with oxautly GOS), Even ot
low repatition rates the pulses contaln hormenics [n the
UHF range,

3-4 . MODES OF OPERATION

3-5 There are flve modes in which the BODBA 15
capahbie of operating, four of which require the spplication
of an external signal,

3-6  Normal Mode

3-7. In this moda the BOOBA requires no external
signal to produce an output, Rate, width, delay, amplitu-
de and offset are all adjustable by the front panel controls,

3-8 Gate Mode

3-0 The repotition rate is defined by the rate
controls but no output occurs until the valtsge of an
externally applied signal rises above (SLOPE/POLARITY
switch 10 #) or falls below {SLOPE/POLARITY switch
to =} the level set op the EXT INPUT LEVEL control,
The last pulse of a 'burst’ Is always of correct width
even |f the gate ends during the pulse,

»
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Figure 3—2. Gate Modo Example

3-10 Gote and Manuagl, If GATE and MAN (Rnte
switch) are selectad togothor then the external signal has
no effect and pulses ore generated only on ‘manvol

commond,
|

3-11 Em}e}mnl Trigger

3-12 The pulse rapetition rote and trigger output
frequency are detsrmined by the frequency of an extar
nally applied signa., Trigger pulses must be > 2,6ns wide
at the lavel at whish triggering Is to aceur,

[ LYY
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Figure 3-3, External Trigger Example

3-13 Extarnal trigger and manuel, If EXT TRIG
and MAN {Rote switch) ore selected togather, the external -
slignal ‘has no effect ond pulses ore generated on manual
command.

3-14  Width Trigger Mode

3-1b The pulse repetition rate [s determined by the
frequency of an externally applied signal, The frequency
of the trigger output con be varied by the rate controls
and s independent of the pulse output {untess it |s used
to derive the external signal), 'Altematively, the trigger
output can be switched off by selecting MAN on the
RATE switch,
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" Figure 3—4, Widith Trigger Exomple

3-16 Width Trigger and Double Pulse, The double
pulse facility Is not available in conjunction with Width

Trigger and Is automatically Inhibited |f selacted,
1

3-17 External Width Mode

3-18 The pulse repetition rate and width ore dater.
mined by the frequency and width {at the external input
level) of an oxternolly apphled signal, As In the Width

Trigger mode the frequency of the trigger output con be

‘ fndnpundently varjed by the rate controls or switched olf,
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Figure 3-5, Externol Width Exsmple

3-19 Externol Width and Double Pulse, The double
pulse facility Js not available in conjiinction with Externnl
Trlgger and is sutomatically inhiblited 1 selected,

3-20 EXTERNAL INPUT CHARACTERI -
‘ STICS

3-21 The EXT. INPUT LEVEL control and the
SLOPE/POLARITY switch define the polnt on the input
signal which will cause triggering {or gating), Figure 3—-6
Hlustrates the eifects of the these controls in the extornnl
width mode,
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3-22 ouwur AMPLITUDE comnms
. ll , ) |] | ' ;
‘3—23 Vernlers .

':’:...-24 iy Becuus- the amplhude vetiler s comman to

both outpuls the emjlitude relationship of ors cbtput
to the other [s gither 111, 152, 1:4 or 1B 1, e, the ampll-

| '_\IUdB range swm:hes fnllow w1,,2, 4 B jequence),

J i
BURE: Trarw i o dinmd sttny b o Alon pline 1 froud rreschiy Dhe Wigoet
1 el bebwe ihw iatpul ey ,

flguru 4—6 Effect of External [nput Controls

" THIS ALGION
CUTFIE WHEN GUTPUL BHEN
EXTINPUT LEVEL EXY INHUT LEVEL
EET JO b 1Y EET 1D -0V
3-25 ECL Outputs '
3-20 To obtaln normal and complement ECL

compatible pulses from outpuls A pnd B respect vely
both amplitude switches must be st to the ECL position,
If or'y one [s in the EZL position only the output which
carrespands to that switch will deliver an ECL amplitude
output, however, holh outputs have the correct offsat,
If pulse levels othnr than ~0,8/=1,7V are required the

I R T Y PO !



P A EREE R ERNEREEREERNEREREN

—-—ﬁ aanl

smplitude may be adjusted by R47 on AG (hetween OV
end ~1,6Y) and the baseline by R4D on AB (between OV
and —2V),

3-27 | Driving ECL Davlices

3--28 The technigue to use when driving ECL ICs
with the BOOBA differs depending on. the |G tnput con-
figuration, The following disgrems lllustrate these tech-
niques for most comman input configurations,

3-20 Exomple 1, One ECL device fecds another in
close proximity to it, How should a signal from BOOBA

. he injected Into the second device ?

(14

Y

€2

}

Figure 3-7 Example 1

Solutlont Unplug IC1, set the AMPLITUDE switches
of BOOBA to ECL and connect the output of BOOBA to
IG2 o5 shown in figure 3-8,

BOGBA Keep this connection thart
I BOft Coax -
EcL )
o (O '
6051 Fead through

Figure 3-8, First Solution to Example 1

This configuration s valid when up to b ECL devices are
fed from the feedthrough, With more than b, the shunting
effect of the IC input resistance (= 2k} becomes siyn)-
ficant ond the configuration of figure 3-9 thould pe
spplled. A paraliel resistor (R) > BOSY should he used

{instoad of the OS2 faedthrnugh) to bring the total Joad :

to 6052,

BOOBA

ﬂ | 14}
ECL ' /
pu i
1§ W}
n i
: i Ve [N INDB)

1
f 1

Flgure 3-8, Second Solution to Example )

3-30 éxnmple 2, One ECL Cevics feeds another
some distance from It, A co-axial transmission must be
used when the distance exceeds a few fnches, A common

arrangement when the ICs are on different nssemhlies [s
shawn in figure 3-10,

Anambly | Anembly 2

| 1 ic2
~ay
Boil
in] I Icy’
Y301}
X

62V
i
. ;
|
These alternatives are fdentical from the point of view of
the transmission ling, they merely mees-the requircmeits
of differant supply voltoges, o

Flgure 3—10, Example 2 )

Salution: It §s prohebly impractics) to remove the input
resistors to apply the previous solutiop, Therelore, we
have to cope with the prablem of a line which, although

~ correctly terminited {6052}, has a de blas Introsueed,

The answer Is to adjust the pulse baseline to compensate
for the bias {the pulse smplitude remains the sume),
Analysis of an eguivalent clrcult of one of the expmples
Is necessary to determine the new de baseline leval.

BOOBA ) ™70y e
I

H

|
sot | bon :
' TR T nh
| 3

v 1w |
| B
| = LW
Figure 3=11, Equivatent circuit of fig. 3-<10{n)

]

- —

The equivalint circuit represents e example of Hpgore
3—10(a} in the ow’ stote (thus Klentifying the pofity
of %/ and magnitude of voliage pcross the *chip’ input B,
—1.7V}, Solution of the simultancous equations derived
fram this circult pives V as 1,4V, corresponding to an ol
set of —0.7V when sepup across o 6082 lond,

3-31  To set-up the carrect levels, before applying
the BOGBA output to 1C2, monitor the output from




B008A on a sampling a.cilloscope {6052 input 2}, Adjust
the nmplitude ond offset controls to produce a 0,BY
amplinule pulse with o =0,7V boseline, Hoving dane this,
unplug 1C1 and cannect the BOOBA to A with co-oxial co-

' bh!. _ '

BoaRA
-0

I Ic2
. A 8 wd

i : Input Network

Flgure 3-1'2.‘ Solution ‘of Example 2

3-32 Exomple 3; Another way In which an ECL

“transmission line may be arranged between two assem-

bhigsistouse a serles load, This means that pulses generated
by IC1 will be reflected ot B and trovel back 10 A
where they will be ahsorbed because this end of the line
is properly terminated, The effect is for the pulse ampli-
tude ot B tn be twice that of A,

ICy

; Ic2
(ECL)

(ECL)

Flgure 3-13, Example 3

SBolution, If it Is feasible to detacl, the connection at B,
the B0QBA signal con be applicd to 1C2 as in the first

* exemple, Alternatively, unplug IC1, set the 8008A to the

ECL maode and connect to A via co-ox and o GdB attepu-
ator {i,e,, we apply a hatfamplitude pulse in order to
counter the amplitude-doubling effect when the pulse is
reflected),

BOOBA

Bd4B Atteruniar

Ic2
{ECL)

Figure 3—14 Solution of Example 3

3-33  RATE, WIDTH and DELAY
' CONTROLS

3-34 The layout of these controls helps ovaid

" Incompatible settings,

3-35 Generally, the Rate control should be the
furthest right, however, if they:are all In o straight verticnl
line that 100 Isalright but the positions of the verniers are
then critical,

RATE {Hz) PULBE PERIOD (s} T
| | 8 ]
PULEE DELAY (s}

[N I

PULSE WIDTH {s)

Figure 3-15. Positioning of Controls




SECTION IV

A—1 GENERAL

Is illustrated in Figure 4—1,

¥
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Flgure 4=1. dosle Princlple

4-2 The haslc operating principle of the BOOBA
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4-3 The pulse repetition rate s genorated elther
internally or by an external ‘source, The repetition rate
generator provides o trigger output and o stimutus for the

THEORY OF QPERATION

defay generator which can delay the pulses at fis input
by greater than half thelr period, For each pulse from
the delay generator, the width generator producas a pulse
'of defined width, The final operation involves power
amplification and attenuating to schieve the desired
amplitude and correct output impedance, Refinements
1o this basic system enable direct triggering of the width
generator and double pulse generation,

o A-4 Each block of Figure 4-1 s dealt with In
greater detail in the following descriptions. Signal flow
is Indicated on the clrcuit diagroms,

4-5  REPETITION RATE GENERATOR

i

4-6 The function of, this unit s to provide pul.es
to efther the delay generator or width circuit {Ext, Width
mode) and produce o trigger output,

TRAREIBEEIN ERNTCHES
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Figure 4--2, Repetition Rate Generator
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4-7 Input Stage

A8 A brldge circulit limits signal amplitude to

igZV maximum. A lavel control and  slape / polarity

sylitch determine which part of the signel will couse an
- output from this stage, |f MAN and cither GATE ar
EXT TRIG mode are selected tngnther, lhn input stage
Is disabted.

4-9 Transi#tor Switches

4-10 Four transistors which in the external modes
(EXT WIDTH, WIDTH TRIG, EXT TRIG and GATE)
direct the eignal *-om the input stage. In the NORM mode,
all are dissbled thareby blocking eny signol from the
input stage,

4-11 Rate Generator

4-12 The rate generator produces positive pulses
at a rate datermined elther monually or by the oscillating
frequency of a multivibrator, Under control of the Mode
switch, the rote generator can 'free run' in the NORM,
WIDTH TRIG and EXT WIDTH modas, In the GATE
mode ft fe:permitied to 'free rup’ only under control of
the signol from Q7. 1t'is disabled in the EXT TRIG mode,

4-13 Operation, The rate generator {See Circuit
Djagram 1} comprises a Schmitt triggar {Q11, Q12 and
Q13), which switches when the voltage output of a ramp
generator {Q16 and one or more of capacitars CB6, C21,
€22, €34, C36, C36 and C37) reaches the threshold level
defined by a voltage source {QB87 and QBB). When
switched, [t activates a switch {Q14% which ropidily
discharges the ramp capacitor(s), causing the voltage to
fall and reset the Schmitt, This terns the switch off and
the cycle repeats, A positive pulse occurs at the junction
of R301 and R76 end lasts for the duration for which
Q14 conducts,

4-14 Proyided that the Rote swilch is not in the
MAN position, the rate generator operates as described
in the NORM, WIDTH TRIG and EXT WIDTH mades,
In the EXT TRIG and GATE modes the generator |s
- 'held off” because Q10 conducts {caused by Q9 cut oft},
however, in the GATE mode, Q10 can be cut off by the
externat signal and the generator enabled for the du*ntion
of this signal,

A-15 Manual. The {ate switch in the MAN posit.
fon 1 automatically prevents the gencrator from 'free

¢ running' and o positive pulse {at CRY cathode) occurs
only when the MAN push-hutton is pressed,

4-16 Phase épllttar

A-17 For each pulse in, the phase splitter produces
8 negative pulse, from which the trigger output s derived,
ond o positive pulse which is appliid to the Gate,

4-18  Trigger Output Buffer ond
Attenuator '

4-18 Negative pulses from the phase eplitter are
inverted and may he attenuated to provide positive trigger
pulse of elther 1V or 200mY amplitude,

4-20 Gate

4-21 Positive pulses from the phase splitter are
either blacked (EXT WIDTH and WIDTH TRIG modes)
or fnverted (NORM and EXT TRIG modaes), Thus, in the
EXT WIDTHandWIDTH TRIG modes, the rate generator
cen be used to control the trigger output frequency
whilst not interferring with the operation of these modes,

 4-22  Output Monostahle

4-23 A Schmitt trigger,connected as a mono-tahle,

which pruduces snti-phese outputs to drive the Delay

" Geperator,

4-24  DELAY GENERATOR ‘

4-26 The delay generator s capeble of operating
In two dlfferent modas, The mode sclected depends on
the lenpth af the delay required, efther short {2,6ns to
10ns) or long {t0ns to BOms), Operation is described
first for the case when short delay |5 selected and
then for long delay, Functions common to kboth modes
are covered [n the description In the short delay mode,

A-23  Short Delay

4-27  INPUT STAGE AND DOUBLE PULSE
SWITCHING

4-28 Anti-phose puises from the repetilion rote
generatordriven differential amplifier. lf DOUBLEPULSE
is se’ected two outputs occur, one'to the 2,6ns to 10ns
delay stage and one to the Output Stage, If DELAY Is

' selected {or a mode in which double pulse Is inhibited
he. EXT WIDTH or WIDTH TRIG) onlv the output to

the delay stage occurs,
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! : ! Figure 4—3. Delay Generator — 2 5ns to 10ns

4-20 . 26nsTO 10ns DELAY STAGE

H H .
4-30 For each ipput pulse, this stage produces a
positive pulse which starts at the same time os the Input
putees and finishes 2,6ns to 10ns later, The duration is
dependent an thie sattings of the delay vernier,

Opnratlnn. A current pulse from the input
stage, a) causes CR16 to switch very ropidly and h)
charges CA40 o that Q30 conducts {Q51 cuts off), Q30
conducting 8) causes CR 16 to switch back and b} prevents
further pulses from triggering the delay stoge, C40 dis-
charges linearly through Q34, the delay vernierjond Qb4
until Q30 cuts off (causing @31 to conduct), The rate
at which C40 discharges, and consequently the duration
of the pulse autput, leiderarmined by the setting of the
delay vernier, lnput sensitivity 1s set by R126,

primsl AR}

4-32 TRANSISTOR SWITCHES

4-33 Q36 and Q37, under control of the delay
switch, determine the path of the signal from the short
delay stoge, When 2,6ns to 10ns delay Is selected, the
input Is directed to the output stage via Q36, When deloys
greater than 10ns ore selected the input Is directed to the
10ns to 60ms delay stage {see Figure 4-4,},

434 OUTPUT STAGE

4-36 Produces two onti-phase outputs for each
fnput (negative edge) from either the fnput stage or the
deiny stoge, The sensitivity of both inputs Is adjustable
{R168, R176), The outputs, derived from o short duration
monostable, drive the Width Generator,
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4-36 Long Delay
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Figure 4--4,' Deloy Generator — 10ns to 50ms !
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4-37  PULSE SHAPER |
] L . . . .
4-33 This Is the 2,6ns to 10ns delay stage using o *

" fixed copstant cusrent source (Q32) ‘nto which ‘C40
discharges. The - output pujses - have o !lxed width,

it o
A4-39 10ns TO 50ms DELAY STAGE

4-4:10- This stnge produces o pnsm\m pulse whose
i leading edge Is colncident: with the input pulse and whose
. tralling edge occurs 10ns to 60ms leter,

!

4-41 ' QOperution, The delay stage comprises o .
Bchmitt trigger {Q38, Q30 and Q46} which controls o
“switch {Q40) which In turn controls a a ramp gencrator
(delay verryer, 51, Q66 wd one or more of CO6, €67,

GEB CE9, C6U and 061), anure an input pulse arrives; .

- Q38 s off, Q38 |5 conJucting and consequently Q40 Is

conﬂucting and maintaining the output of the rempe ,

generater at a constant putentlal {~2,8V epprox,), Wheh
(. . ‘

- Lo |

ah Input pulse arrives, the Schmitt Is triggered causing Q40

~ to cut off, The output from the romp generator rises

- 4-42

linegrly until the threshald level of the Schmitt Is reached

causing It to be reset, Q40 conducts and discharges the

remp capacitor(s), The clrcult remains In this (the

origirial) state untl) the next input pulse,

WIDTH GENERATOR = |

M The sections which define the pulse w}dth are

‘identical to those which define pulse delay, Figure 4-b

and 4 6 illustraie the arrangements ok pulse width of
2.6ns to 10ps and 10ns to 50ms respectively, The only
difference: betwaen the delay and width generators is
that the output stage comprises two differentiol ampli-
tiers ond A somma” base stoge, In EXT WiDTH the frst
ditferentiu) stoge 78/QBO drlves the sacond differantin)

stage Q93/Q78 vio the common base stege QBB, In all
:other mades, only bmplifier Q83/Q78 is driven,
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4-44  OUTPUT AMPLIFIER

A-4b The output amplifier zomprises o Schmitt
trigger {MC1) and o 4 stoge cascaded differentin! ampli-
fier to praduce the complemsntary outputs The amp''
fiers are powared from separate voltage andcurrent sources
and [t Is by controlling these that amplitude and polarity
are controlled,

FROM Bchmily
wmoTH [ 13]
RENENATOR

Amptinede mem----:—.n\b- -—-.--\.,— — \t--—-—--l

Poutisn  Poluity

.l". y ' Vet :t :E
: g i . :

1-46 Flgure 4-7 shows the qutput emplifier
arrangement for both the positive - d negative polarity
modes, Apart from the additiznal current so irees, the
negative polerity arrangemant differs from the positive
palarity arrarsement in that the potentials of the voltage
sources{VS1,2,3} have been offset [n a negative direction
Itls this difference which causes the NORM/COMP rever
sa) when the polarity is changed, This can be readily sppre-
cinted by considering figure 4-8,
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Figure 4=7, Qutpt.t Amplifier — Posltive and Negative Polarity
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Figure 4—B, Effect of Polarity Reversal by Offsetting Supplies

447 The additional current sources {CS6 and CS6)
draw current from the grounded loads to produce nega-
tive signals (as opposed to positive output smplifiers
supplying grounded loods which results In paositive
signals), Also, the overall shifting of the supply potentials
means that the operating point of the amplitier remalns
unchenged, . ;

AMPLIFIER SUPPLIES

4-48
4-49  Voltage Sources
A-50 ‘Voltage sources VS1,V52 and Y53 are simple

voitage followers whose output potentials are dependent

on the state of POLARITY CONTROL 1, When POS 15
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selected, POLARITY CONTROL 1 Is open clrcuit and
© the outpuls of the voltage sources are: VS1, o +4,6V
VS2; o +BV; V583, & #1143V, When NEG isselected,
the autpits fal) to the following levels: VST, ~ +2VV82,
o +BY; V53, & 7,26V, Whon ECL s sclected, POLARITY
GONTROL 1is ot OV {the same as NEGI,

'

4-B1  Current Souraes

4-62 €51, C52, CS3 ond C54. Amplifiers MCB,
MC8,MC10and MCG defing the voltages seross BG4, RGB,
R71 ond RO1/RA2 respectively, which consequently de-
fines the output ‘current, The autput clrrent |s vorud
by varying the Input voltage to each amplifier, This
voltage [s derfyed from AMPLITUDE CONTROL Yio the
amplifier MCB and ranges, approximately, from +1,6V to
+11,6V,

4-53 €54 and CS6, Thesecurrentsourcesoperate
in the same way os C51 . CS4, however, anly n the
NEG maode {and £CL), When POLARITY CONTROL 2
Is at =20V (NEG mudel, Q10/Q27 and Q11/Q28 con-
+ - duct and on output occurs, When POLARITY CONTROL
2 isopencireult (POSmade), Q10/Q27 and Q11/028 are
cut off so that no output occurs, The output current |5
dependent on the patentiol of AMPLITUDE CONTROL,

464 AMPLITU'DE CONTROL, When ECL s
sefected this.)ine Is fixed ot a pre-set putential to proyide
0,8V amplitude, \ o

|
- 4-60  POWER SUPPLY

456  OFFSET AMPLIFIERS AND ECL

SWITCHING

A~b7 The offset cleculls control the baseline
positions of both outputs, Both cireuits ore [dentical and
anly OFFSET AMP A Is described,

A-56  Offset Amplifiers

4-68 With the OFFSET ON/OFF switch nt OFF,
Q6 and Q6 hold off Q12 and Q13 respectively and ho
output occurs from Q16/Q17, In the ON position, the
blas potentials of Q12 and Q13 are dependent on the
position of OFFSET A VERNIER, As the vernfer is moved
towards +20V,current flows from Q15 ihto the QUTPUT
A load to glve a positive offset, Similarly, os the yerpier
moves towords —20V, current s drawn from the auitout
foad by Q17 to give a negative offsal,

A~69 ECL, When ECL is selected by either one or
both of the AMPLITUDE switches, the voltage level
{which hos output signal superimposed on t) of EGL
SWITCH CONTROL (P and/or Q) is more positive than
—20V, Therefore, AGQ1 conducts, This couses K1 to
energize and cuts-off QB, QG, Q7 and Q8, K3 ehergized
n) causes the signal polority INEG) to be selected and

b) connects preset potentlometers fn place of the
AMPLI fUDE ond OFFSET VERNIERS, Qb — Q8B cut
off,enable the OFFSET AMPLIFIERS whan the OFFSET
switches are OFF,

4-61 The power supply comprises 4 serles regulated
short clrcult protected sipplies which provide +20V,

- =20V, +6V and -BY,
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SECTION &

6-1 GENERAL

5-2 This section contains information on the
removal of covers and assemblies, performence verith
cotion ond recalibration {internal checks and adjust -
ments) procedures,

5-3 Bofore attempting removal of covers, assem-
blies or companents,disconnect the instrument from the
ac |ine supply, It Is advisable also to leave the instrument
for o few minutes after disconnecting from the line, to
enable cepacitors to discharge,

b--4 REMOVAL OF COVERS
6-6 These are removed by releasing the two

securing screws of the respective cover pnd sliding the
cover to the resr of the instrument,

6-6 REMOVAL OF ASSEMBLIES
5-7 Timing Bo':;rd — Assembly 1

6-8 Remove the rear bracket which retainsthe
Timing Board and disconnect the following:

a} at this board, the co-axial lesd to the outpur

smplifier (A4),

b} the co-axial Jead to the timing switch hoard
{A2) at A2,

¢} the co-oxial lead to the EXT INPUT BNC
cannector {remove the two screws which
secure the cable bush and unsolder the lead),

Slide the board to the rear (to disconnect from the
motherboard (AB) ) until it can be ralsed clear,

5~9  Output Amplifier ~ Assembly 4

6-10 ODilsconnect; .

8) the co-oxlal lead to the timing board (A1)
at A1,

b) at this board, the two ca-axial leads to the :

output switch board (A6),

MAINTENANCE

Slide the board to the rear {to distonnect from the
motherboard {AB) } untll [5 can be ratsed cleor,

6-11 Power Supply Board — Assemhbly 3

6-12 Disconnect the two cableform connectors
and remove six screws from the board perimeter, Slide
the hoard to the reer {10 disconnect from motherboard)
and it clear,

65-13 ‘ Motherboard — Assembly 5

b-14 Remave A1,A3 and A4,Stand the Instrument
on its handles, remove three securing screws from the
board perimeter ond B scraws which secure the spring
contact connectors, Liit the hoard off the two switch
boards,

6—16  Timing Switch Board — Assembly 2

5-16 Remove A1, A3, A4 and AB, Unsolder the
cannections on the RATE, DELAY, WIDTH end EXT
INPUT LEVEL verniers ond the MAN push-button, Re-
move five securing serews ond lift the board clear,

65-17  Output Switchboard —Assemhly 6

5-18 Remove Al, A3, A4 and AB, Unsolder the
connections on the PULSE QUTPUT connectors and the
AMPLITUDE and OFFSET verniers, Remove three se-
curing screws and Lkt the board clear, :

5-19  PERFORMANCE CHECKS

65-20 Tables 6-2 to 622 give the procedures for
verifylng that the instrument fs working to the specifi-
cations, Rigld ohservance of the sequence in which the
checks appear is unnecessary, However, to ald rapld
sequentisl execution of the tests, in the list of control
settings with which each check starts, the controls which
require a setting different from that of the preceding
test are printed In & bold type foce,
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521

INTERNAL CHECKS AND ADJUST- 5-22

MENTS

INSTRUMENT

Qscilloscope

Sampling
Oscllloscope

Diglmli Voltmeter
AC Voltmeter

Test Osclllator

Pulse Generator

ACCESSORIES

605} co-axinl cable

Tahles 5-23 1o 626 give the procedure for

bringing a seryicoble Instrument within speciticatlons,
These tests must be completed In the order In which

they oppear,

Table h~1, Test Equipment and Accessorjes Required

BRIEF SPECIFICATION

Dunl Chnnhel, 50 MHz bandwidih, BmV /div. sensitl-
vity, sweep speeds Bns/div, to 2s/div, with sweep de-
lay,

Dual Channet, 1 GHz handwidth, 1mV/div, sensitivi
ty, sweep speeds 10ns/div, tc 2s/dly,

100V range to 4 significant figures, Accuracy £0,06%
+ 1 dipit,

Sepsitivity 100pV to 300V rms,

Frequency Range 10 Hz to > 200 MH2

Rep, Rate 100 Hz — 10 MH2z

terminated with BNG

male connectors {2

reguired)

BOS termination type GR (2 required)

BOS: Tee connector (2 required)

5082 Feed-through

2048 Am;nuamr {2 required)
1

Adder

10:1 Divider Probe Tip

RECOMMENDED MODEL
HP 180A

with plug-ins
1801A and 1820A
HP 140A

with plug-ins
$410A and 1424A
HP 3440A

with plug-in
3444A,

HP 3400A

HP 3200A.

HP BOO4A

RECOMMENDED MODEL

HP 10120A

GR 874-W50B
HP 10221A
HP 110488

HP BA91A

HP 15104A

HP 10214A




TEST SET-UP

STEP
1

Tabte 6-2, Performance Check — Repetition Rate

BOABA

TRIG,

b-3

62456l

6262A

101204

JINSTRUZTION

Set the .bnlrnls of BOOBA us follows:

PULSE PERIOD 2
PERIOD VERNIER 3
DOUBLE PULSE/DELAY 4
PULSE DELAY 6
DELAY VERNIER 6

" EXT, INPUT LEVEL 7
MODE 8
PULSE WIDTH 0
WIDTH VERNIER 10
OFFSET A "
OFFSET AVERNIER 12
AMPLITUDE A 13
AMPLITUDE B 14
AMPLITUDE VERNIER 16
OFFSET B 16
OFFSET B VERNIER 17
POS-NEG .1
TRIGGER AMPLITUDE 22
SLOPE/POLARITY 23

6n—-20n
cCcw
DELAY
2,6n--10n
CCW
NORM
2,6n~10n
ccw
OFF
4.0~-2,0
4,0-2,0
cw

OFF

PQS

0,2V

+

Check the repetition rate for each setting of the controls

listed below,

RESULT

PULSE PERIOD {2) PERIOD VERNIER (3) REP, RATE (Hz)

Bn - 20n
20" - ;ul

yIm —3m

i : Sm"—-.i

ccw
cw
cow
cw
CcCw
: cw
o ccw
cw
ccw
cw
ccw
cw

>200M
< 60M
> BOM
< oM
> 10M
<300K
>300K
< 10K
> 10K
<300

»>300

< 10

r.__--_-.-.-..-..--.---_,'--.-.-.m




TEST SET-UP

¥

BOOBA 62EL B262A
™IG, A B
o Q0 0
10120A
STEP INSTRUCTION RESULT
, .
) Sut the controls of BOOBA os lollows:

PULSE PERIOD z MAN

PERIOD VERNIER 3 -

DOUBLE PULSE/DELAY 4  DELAY

PULSE DELAY 6 25n-10p |

DELAY VERNIER 6 CCwW

EXT. INPUT LEVEL 7 -

MODE 8 NORM

PULSE WIDTH 9 25n-10n

WIDTH VERNIER 10 Cccw

OFFSET A 11 OFF

OFFSET A VERNIER 12 —

AMPLITUDE A 13 4,0-20

AMPLITUDE B 14 40-20

AMPLITUDE VERNIER 16 CW

OFFSET B 16  OFF

OFFSET B VERNIER 17 —

POS-NEG 10 - POS

TRIGGER AMPLITUDE 22 02V

SLOPE/POLARITY 23 4

Table 6~3, Parformance Check - Manuni Operation

Set the controls of the test equipment os follows:

Function — MAN.
B6262A Max Count Rate — 100 MHz

B246L

Press the BOOBA MAN push-button an even number of ti-
mes, Check that the 62451 disploys a result which equals
haif the number of pugh-buttan depressions,

'
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Tabie 6-4, Performance Check ~ Pulsa Width { > 5Ons) and Duty Gycle

TEST SET-UP

180A
BOOBA 1801A 1821A
. cH, A
TRIG, A B IN TRIG,
X o) 0
110483
10120A
! 10§20A
ST INSTRUCTION RESULT
] Set the controls of BO0BA as follows;
' ' PULSE PERIOD 2 Jp-3u
PERIOD VERNIER 3 CW
DOUBLE PULSE/DELAY 4  DELAY
PULSE DEL.AY 5. 2,6n-10n
DELAY VERNIER 8  CCW
EXT, INPUT LEVEL 7 -
MODE B NORM
PULSE WIDTH ®  5On-15x
WIDTH VERNIER 10 'CW
OFFSET A 11 OFF
OFFSET A VERNIER 12 —
j AMPLITUDEA 13 05-0,26
‘ AMPLITUDE B 14 2,0-1.0
AMPLITUDE VERNIER . 16 CCW
, OFFSET B 16 OFF
OFFSET B VERNIER 17 —
POS-NEG 19 POS
TRIGGER AMPLITUDE 22 1V
SLOPE/POLARITY 2+

-5




. 5—6

Table 6-4, Parformance Check ~ Pulse Width {> 5Qns) and Duty Cycle {cont'd)

STEP INSTRUGTION RESULT
2 Check the pulse widih for each setting of the cantrols list
ed balow; ;

PULSE PERIOD | PULSEWIDTH ~ WIDTH VERNIER WIDTH

Jp— 3t §0n 1,60 cwW 21,61
p~3n 1,6p-60p - ccw <1,bp
d—,1m 1,6p60p ‘ cwW >80
=, Im 60p—~1,6m - CCW < BOp
yIm = 3m 60pt~1,5m ' cw > 1,6m
vIm = 3m 1,6m~60m CCwW <1,6m
dm~,1 1,6m~60m cw > BO0m

3 Set the nerlod vernfer {3) CCW and width vernler {10} CCW,

4 Slowly turn the perjad vernler GW and check thot the pulse
width does not vary until theduty cyclels ,.....».ys,, > 60%
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TEST SET-UP

|

Tahle 5-6, Porformance Check — Pusse Defay (.~ 10ns)

1B0A
BOOBA . 1B01A AB2IA
CH. A
TRIG. A B IN TRIC,
00 o
110488
' 10$20A
10120A
STEP  INSTRUCTION RESULTS
1 Set the controls of BOOBA os follows!
PULSE PERIOD 2 Ju-3p
PERIOD VERNIER 3 Cw
DOUBLE PULSE/DELAY 4  DELAY
PULSE DELAY 5 B0n-16p
DELAY VERNIER 6 CCw
EXT, INPUT LEVEL 7
MODE ‘8 NORM
PULSE WIDTH 9 10n — 60n
WIDTH VERNIER 10 CCwW :
OFFSET A 11 OFF g
OFFSET A VERNIER 12 — )
AMPLITUDE A 13 06-026
AMPLITUDE B 14 20410
AMPLITUDE VERNIER 16 CCW
OFFSET B 16  OFF
OFFSET B VERNIER T ¥ A
POS-NEG 18 POS : j
TRIGGER AMPLITUDE 22 1V
SLOPE/POLARITY 23 4
2 Adjust the scope controls 5o that the leading edge of the, pulse s cain

cident with the extreme left vertical Jn: :f the graticule with suitable
Xaxis scale (Time/Dlv) check the movement of the puls- }:.d'n: «dg’
for each of the settings hsted below:

PULSE PULSE  PULSE DELAY DELAY
PERIOD {2) WIDTH{9} DELAY (6} VERNIER (6)
- 3u 1Gn-60n  BOn~1,bp cw >1,6us
Jp—3p 10n-60n  1.6p-50p ccw <1,5ps
Ip—.1m B0n-1,6s  1,6p-b0p cw >60 ps
3p—~.Im  BOn-16a  60p-1,6m cow <B0 ps
Jm — 3m 1,6p —60p  60p~1,5m cwW >1,6ms
JAm —~ 3m 1,6 ~ 60 1,6m-50m ccw <1,6ms
3m=-,1 60u —1,6m 1,5m-50m cw >60ms

i
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Tuble B-G, Performonce Check — Porfod Jitter
TEST SET-UP 180A |
BOOSA 1B01A $1821A
! | CH, A
TRIG, A B IN TRIG,
O O 0 0 o
-
110488
i
10120A
101204
STEP INSTRUCTION RESULT
1 Set the controls of BOOBA ns fallows:
PULSE PERIOD 2 3u-.Im
PERIOD VERNIER 3 See below
DOUBLE PULSE/DELAY 4 DELAY
PULSE DELAY 5 2.6n—10n
DELAY VERNIER 8 ccw
EXT. INPUT LEVEL 7 —_
* MODE B NORM
PULSE WIDTH 9 16,1 60p
WIDTH VERNIER 10 CCW
OFFSET A 11  OFF
OFFSET A VERNIER 12 -
i AMPLITUDE A 13 06-026
AMPLITUDE B 14 2,0-1,0
AMPLITUDE VERNIER 6 CCw
QFFSET B 16 OFF
OFFSET B VERNIER 17 —
POS:NEG 19 POS
TRIGGER AMPLITUDE 22 1V
SLOPE/POLARITY 23 +
2 Set the controls ot 1821A as follows;
Main Sweep Tms/CW
Deloyed Sweep  ,1us/CW
Sweep Display  MAIN
3 AdJust the pulse period vernier {3) to abtain & 0,1ms
" pulse period,
4 Adjust the 1821A Delay (Div.) until the Intensified
i opoat coincides with the leading edge of the second
pulse on the display, ———— 50%
5 Switch to MIXED sweep display on 1821A,
6 Measure pulse perlod fitter,

=<0
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TEST SET-UP

Table 67, Parformance Check — Width Jitwer

1B0A
| B008A 1B0IA 1B21A
' 1
i - CH; A
TRIG. A B IN TRIG,
0 09 0 0
110488
101 20A
101204
STEP- INSTRUCTION RESULT
1 Set the c:omroh of BOOBA os folllow;:
PULSE PERIOD 2 Ju-.m
PERIOD VERNIER 3 oW
DOUBLE PULSE/DELAY 4  DELAY
PULSE DELAY 6 26n—10n
DELAY VERNIER 6 CCwW
EXT, INPUT LEVEL 7 -
MODE B NORM
PULSE WIDTH 8 BOup-15m
WIDTH VERNIER 10  Seebelow
OFFSET A 11 OFF
OFFSET A VERNIER 12 —
AMPLITUDE A 3 06-026
AMPLITUDE B 14 20-10 )
AMPLITUDE VERNIER 16 CCW
OFFSET B 16 OFF
OFFSET B VERNIER 17 —
POS-NEG i3 POS
TRIGGER AMPLITUDE 22 1V X
SLOPE/POLARITY 23+
2 Set the contrals of 1821A as follaws:
I
‘Main Sweep 10ps/em
Delayed Sweep ,1usfcm
Sweep Display MAIN
3 Adjust the pulse width vernler to obtain a EQus pulse width,

5~9
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STEP

Table 67, Performance Check — Width Jitter {cont’d}

INSTRUGTION RESULT '

Using the delay verpier {6), move the tralling edge of the
pulse to the centre of the display using the delay vernier
{8},

Adjust the 1821A Deay (Div,) until the intensified spot
calneides with the tralling edge,

Switch to delayed sweep on 1821A,

Set mognifler of 180A to X6 and messure the width jiter,
t= < bB0ns
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TEST SET-UP

STEP

1

Tahie 6-8, Parformonce Cheek — Delay Jitter

5-11

'Adiu:st the delay vernier {6) for o pulse delay of 50us,

* Adjust the 1821A Delay {Div,} untll intensified spot

coincides with the leading edge of the second pulse,
Switch to MIXED sweep display op 1821A and mea-

sure the delay fitter,

1B0A
BOGBA 1801A 1B21A
CH, A
TRIG, A B IN TRIG,
0O OO0 0
11048p
101 20A
10120A
INSTRUCTION RESULT
Set the controls of BOOBA ns follows®
PULSE PERIOD 2 " Su-,Im
PERIOD VERNIER 3w
DOUBLE PULSE/DELAY 4  DELAY
PULSE DELAY b 1,61 — 60L
DELAY VERNIER 6  Seebolow
EXT. INPUT LEVEL 7 -
MODE 8 NORM
PULSE WIDTH ] 1,61 — 60p
WIDTH VERNIER 0 CW
OFFSET A 11 ' OFF
" QOFFSET A VERNIER 12 —
AMPLITUDE A 13 0b6-026
AMPLITUDE B 14 20-10
AMPLITUDE VERNIER 16 CCW
OFFSETB 16 OFF
OFFSET B VERNIER 7 —
POS:NEG 19 POS
TRIGGER AMPLITUDE = 22 1V
SLOPE/POLARITY 23+
Set the controls of 1B21A as follows! |
Main Sweep 10us/em |
Delayed Swoep N sfem
Swoeep Display MAIN




5-12
| o
Tabte 69, Performance Check — Pulse Width { < 1.Epsl
TEST SET-UP 140A 1AAA
O
B0OB, :
‘ 1410A
! ~_TRIG A B : A B
°9 9 0 )
2B ATTEN,
[ BADIA
G0SYTEE 10221A
BOSLTERM
874-WE0B
. ! !
101 20A
STEP INSTRUCTION ‘ RESULT
1 Set the controls of BOOBA as follows:
| PULSE PERIQD 2 6n - 20n
PERIOD VERNIER 3 CCW
DOUBLE PULSE/DELAY 4 UELAY
PULSE DELAY b 2,5n - 10p
' DELAY VERNIER 6 cew
| EXT. INPUT LEVEL 7 -
' MODE 8 NORM
PULSE WIDTH ) 2.6n - 10n
WIDTH VERNIER 10 CCW
OFFSET A 11 OFF:
OFFSET A VERNIER 12 —
: AMPLITUDE A 13 20-1,0
f AMPLITUDE B 14 20-10
AMPLITUDE VERNIER 15 Cw
[ OFFRETH 16  OFF
OFFSET B VERNIER 17 —
POS:-NEG 19 POS '
TRIGGER AMPLITUDE 22 02V
SLOPE/POLARITY 23 +
2 Check the pulse width for each setting of the controls
listed below:;
PULSE PULSE  PULSE  WIDTH' WIDTH
PERICD DELAY =~ WIDTH . VERNIER
{2} {6} 1] {19)
' Bn-20n  2,6n—10n 2,6n—10n COW < 2.5ns
bn-20n  2,6n—-10n 2,6n-10n CW > 10ns
Bn-20n  2,5n-10n 10n-6On CCW / < 10ns
20n—1Ip 50n-1,6p 10n-60p CW > bOns
20n—n  6On—1,62 5On—1,6 CCW < 60ns




TEST SET-UP

Yoo

Table 6-10, Performahce Gheck —:Pulse Delay (< EOns)

140A J42AA
1 ' ‘c
BOOAA :
; MIA
A B
: 0
k 1 .
2048 ATTEN, ) '
BADIA :
BO{LTEE 10221A C
BOSL TERM i !
B74-WEOD i \
, :
101207 b .
0 ' . " SR
STEP . ' INSTRUCTION \ ) RESULT
‘ : ' : : Sy
1 ° Setthaconuols of BOOBA s follows: | . 7 :
i . . i : , I
‘ PULSE PERIOD 2 ey -
PERIOD VERNIER 3 cew .
DOUBLE PULSE/DELAY 4  DELAY - Vo
PULSEDELAY ., "6  26n-10n .
DELAY VERNIER 8 oW , S
EXT, INPUT LEVEL 7 — L
MODE B NORM ’
PULSE WIDTH 9 25p-dtp . ! »
WIDTH VERNIER 10 cow . )
 OFFSET A 11 OFF r
OFFSET A VERNIER 12— : K
AMPLITUDE A 13 20-10 : o
AMPLITUDE B 14 20-10 ‘
AMPLITUDE VERNIER 16 CW )
OFFSET B 16 OFF
OFFSET B VERNIER 17— i J
POS-NEG 19 pOS ..
TRIGGER AMPLITUDE 22 o2v ' , l
SLOPE/POLARITY 23' 4 » .
2 Using the same technique as in Toble 6-6 check the pulse delay for
: ' . each of the settings listed below: i
: v : ' |
PULSE DELAY (5) DELAY VERNIER {6) DELAY "
2.6n—10n cw - > 10ns
» . y0p-60p cev! < 0ps.
' 10n-60n cw . >80ps
‘ CCN <B6Ons . .

b0n-1,6u

6-13




5-14
Toble 6—11, Parformance Check ~ Double Pulse
TEST SET-UP Y10 TA29A
O
BOOBA ; ' *
' 1410A
TRIG A B A B
Q0 QO 0 o) 0
1.. 20483 ATTEN,
1 s4n1A
! BOSITEE $10221A
| _ 505 TERM
B74-WE0B
- 10120A
STEP  INSTRUCTION ! | RESULT
: i Set the controls of BOOBA as follows: '
: PULSE PERIOD 2 p-3
PERIOD VERNIER 3 ccw )
DOUBLE PULSE/DELAY 4 pouBLE
PULSE DELAY b 2.6n=10n
DELAY VERNIER 6 cCcw
EXT. INPUT LEVEL 7 —_—
MODE 8 NORM
PULSE WIDTH g 2,6n-10n
WIDTH VERNIER 0 CCW
OFFSET A 11 OFF
OFFSET A VERNIER 12 —
AMPLITUDE A 13 2010
AMPLITUDE'B 14 20-10
AMPLITUDEVERNIER 16 CW
OFFSET B 16 OFF
OFFSET B VERNIER 17 —
. POS-NEG 19 POS
TRIGGER AMPLIT&JDE\ 22 02V ;
SLOPE/POLARITY] "hhaa o :
, 2 Mt double pulse does not occur, ;urn the delny vernier (6) CW.
3 When doubile pulse does occur, the lendlng edgcs of the pulses
should be snpnrnled by < bns
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'

-

5-16

Table =12, Performonce Check — Tronsltlon Time

TEST SET-UP 140A YA2AA
o
BOOBA
1410A
TRIG A B A B
00 o o ! o o
20d4B ATTEN,
BARIA
BOSE TEE 1021 A
BOSE TEAM j
B74-W50B |
‘ 10120A
" :
5, STSP  INSTRUCTIONS RESULT
. + Sel the controls of BOOBA as {ollows!
NJLSE PERIOD 2 Bp — 20n
PERIOD VERNIER 3 cw
.; DOUBLE PULSE/DELAY 4  DELAY
i PULSE DELAY 8  2b6n—10n
' DELAY VERNIER 6 ocw
' EXT, INPUT LEVEL 7 -
MODE 8 NORM
PULSE WIDTH 8 10n~FOn
WIDTH VERNIER 10  Bea below
OFFSET A 11 OFF
OFFSET A VERNIER 17 -
AMPLITUDE A 13 40-20 |
AMPLITUDE B 14 40~-20
. AMPLITUDE VERNIER 15 CW
’ OFFSET B 18 OFF
OFFSET B VERNIER . 17 —
POS NEG 19 POS
"'TRIGGER AMPLITUDE 2 o2V
, . ° SLOPE/POLARITY 23+
B ! ; Adjust the width vernier {10} for 60% duty cycle,
] ‘
3 ~Adjust the 1424A censitivity for o full screen display, set |
to Expand and centre the leading adge of the pulse on the
" - display, {
I : L
4 | Measure the rise time between the 10% and 80% points, < Li2ns
"B " Centre the troiling edge on the display end. meosure the
i fall time between the 10% ard 80% points, < 1,2ns
y .6 Repeat 3, 4 ond 6 with the amplitude vernfer {16) CCW,
_ |
— ’
¥ ot !
N ,
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Table 613, Performance Check ~ Preshoot, Overshoot and Ringing
TEST SET-UP 140A 14244
! O
BOOBA
1410A
TRIG A B A B
90 0 o 0
_1 ! 1
' . 204B ATTEN.,
T B491A
BOSY TEE 10221A
! BOS2 TERM
B14-WEORB
1 10120A
STEP INSTRUCTION "ESULT
1 Set the controls of BOOBA os follows:
PULSE PERIOD 2 Bn ~ 20n
PERIOD VERNIER 3 Cw
DOUBLE PULSE/DELAY 4  DELAY
PULSE DELAY 6  2,6ns~10ns
DEL, ¥ VERNIER 6 CCw
EXT, INPUT LEVEL 7 -
MODE B NORM
PULSE WIDTH 9 10n-560n
~ WIDTH VERNIER 10 See sclow
OFFSET A 11 OFF
OFFSET A VERNIER 12 —
AMPLITUDE A 13 4.0-20
AMPLITUDE B 14 4,0~20
AMPLITUDE VERNIER 16 CW
OFFSET B ‘ 16  OFF
OFFSET B VERNIER 17 —
POS-NEG 19 POS '
TRIGGER AMPLITUDE 22 02V |
SLOPE/POLARITY 23 +

Adjust the width vernler {10) for 8 50% duty cycle,

~With reference to the diagram below, measure preshoot,
overshoot and ringing. All should be

ampltude

Ringlng

Amlpllludu

- Prashoot

* Overshoat may increese to 10% with Amplitude vernier CCW,

< 5% of pulse *
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Toble 5-14, Performance Check ~ Amplitude

TEST SET-UP 140A 14247
o
BXIBA
. 1410A
TRIG A B A B.
o 0 0 0o
2048 ATTEN,
8ad1A
BOSI TEE 10221A
BOSLTERM
B74-WEOB
10120A
STEP  INSTRUCTION RESULT
i Set the controls of BOOBA as follows:
PULSE PERIOD 2 Bn = 20n
PERIOD VERNIER 3 Cw
DOUBLE PULSE/DELAY 4 DELAY
PULGE DELAY B 2,6n ~ 10n
DELAY VERNIER 6 ccW
' EXT, INFUT LEVEL 7 —
MODE B NORM .
PULSE WIDTH 4] 10n — BOn
WIDTH VERNIER 10 CCW
OFFSET A 11 OFF
OFFSET A VERNIER 12 —
AMPLITUDE A 13 40-20
AMPLITUDE B 14 40-20
AMPLITUDE VERNIER 16 CW
OFFSET B 16 OFF
OFFSET B VERNIER 17 —
POS-NEG 18 POS
TRIGGER AMPLITUDE 22 0.2V
SLOPE/POLARITY 23 4
2 Check the pulse omplitude of each output for each serting
of the controls listed below;
AMPLITUDE A{13) and B{14) AMPLITUDE VERNIER AMPLITUDE
40-120 cw > +4,0V
: 4,0~20 cCw < 42,0V
. 20-10 cw >+2,0V
20-10 ! CcCw <+ 1,0V
lpo Land 0.5 CW >+ 1.0\,
1.0-0b ccw <+ 0,6V
05~026 cw >+ 0.6V
0,6 -0,26 cCcw <+ 0,26V
3

Repent the checks for NEG output,
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Tohle 616, Performance Check — Offset
TEST SET-UP 140A 14247
o
BOOBA
1410A
" TRIG A B A B
(e I o O o 0
; 204B ATTEN,
l L] BAOIA
,‘l GOSY TEE $0221A
!
; l 5052 TERM ;
! B74-WEQB
{ 10120A '
.
' STEF‘ ,INSTRUCTiON RESULT
1 * Set the control of B00BA os follows:
PULSE PERIOD 2  6n-20n.
: PERIOD VERNIER 3 W
DOUBLE PULSE/DELAY 4  DELAY
! PULSE DELAY 5 26n~-10n
‘ DELAY VERNIER 6 CCW
EXT, INPUT LEVEL 7 -
MODE : 8 NORM
PULSE WIDTH B 10p — 60n
WIDTH VERNIER 10 CCW
, OFFSET A " 11 OFF
OFFSET A VERNIER 12—
AMPLITUDE A 13 40-20
AMPLITUDE B - 14 40-20
AMPLITUDE YERNIER 16 CW
! OFFSET B 16 OFF
OFFSET B VERNIER 7 —
POS-NEG 18 POS
TRIGGER AMPLITUDE 22 o2V
SLOPE/POLARITY 23+
2 Connect the oscllloscape to OUTPUT A and switch OFF
SET A{11}10ON,
3 Turn the offset A VERNIER {12) fully CW and check the
dc leve! of the basaline >+ 20V
4 TumitheuHset A VERNIER 112) fully CCW and check
the dc level of the bascline » - 20V
Switch OFFSET A to OFF, |
' Connect the oscilloscope to OUTPUT B and repest steps
2,3, 4 and b for DFFSET B, )
7 Vurlh{f that the pulse shape, rise time,overshoot ete, do

not vary with varlation of offset.

EEE BB EEEEEREEEEEEEEEEEEEERENRNINIEIMEINEM)



TEST SET~UP

Toble 6-16, Performence Check — ECL Pasitlon

1A0A 14200
o
BOOGA
1410A
TRIG A B A B
Q0 Q@ O o) ’
'l.:: 20dB ATTEN.
] B4sMA
= 5052 TEE 10221A
GOSLTERM
B14-WEOR
101207
STEP INSTRUCTION , RESULT
! Set the controls of BOOBA as follows:
PULSE PERIOD 2  6n~20n
PERIOD VERNIER 3 Cw
DOUBLE PULSE/DELAY 4  DELAY
PULSE DELAY B 2.6n —~ 10n
' DELAY VERNIER 6 Cccw
EXT, INPUT LEVEL 7 -
. MODE B NORM i
/ PULSE WIDTH 9 10n — BOn k
WIDTH VERNIER 10 CCw
OFFSET A 11 OFF
OFFSET AVEBNIER: ~ 12 —
AMPLITUDE A 13, 40-20
AMPLITUDE B 14 40-20
AMPLITUDE VERNIER 15 Cccw
OFFSET B 16  OFF
OFFSET B VERNIER 17 - ’
POS-NEG 189 POS
' TRIGGER AMPLITUDE 22 0.2V
SLOPE/POLARITY 23 4+
2 Cannect the oscilloscope Input to OUTPU ¥ A and switch
A AMPLITUDE {13} to ECL
3 Check that the pulse top [s at ~- 08V
4 Check that the pulse baseline Is ot - 1,7V
b . Check that altering the positions of the amplitude vernier,
o offset vernlers {with offset ON) and POS/NEG switch hes
no effect on the outpret,
‘ o Return A AMPLITUDE 104,0 - 2,0
7 Pulse top —0,0V

Repent steps 2, 3, 4, 6 and Blfor pulse OUTPUT B

Pulse base —1.7V

5-18




520

Table 617, Performance Check — Trigaer Output
TEST SET-UP

[ '

i

1407 1424A
0
8008A
1410A
TRIG, A B A
o] 0 00 o
204B ATTEN.
BAOIA
10 120A
- STEP INSTRUCTION RESULT
Set the controls of BOOBA as follows:
PULSE PERIOD 2 bn — 20n
PERIOD VERNIER 3 ccw
DOUBLE PULSE/DELAY 4 DELAY
PULSE DELAY b 2,6n - 10n
DELAY VERNIER 6 CCw
EXT, INPUT LEVEL 7 _—
MODE 8 NORM
PULSE WIDTH 2] 2,5n — 10n
WIDTH VERNIER 10 CCW
OFFSET A . 11 OFF
OFFSET A VERNIER 12 —
AMPLITUDE A 13 40-20
AMPLITUDE B 14 40-20
AMPLITUDE VERNIER 15 Cw
OFFSET B 16 OFF
OFFSET B VERNIER 17 —
POS-NEG 19 POS
TRIGGER AMPLITUDE 22 1V
SLOPE/POLARITY 23 4+
Measure the amplitude of the trigger output pulses > 0.0V
Switch the TRIGGER AMPLITUDE {22) t0 0,2V
and check the trigger pulse amplitude > 200mV

)




Table 6=18, Perfarmance Check — External Width

TEST SET-UP Y7y TTITY
INSTRUMENT TESTED EXT,
TAIG,
i BO0OBA
1410A
EXTI/P A B A B
o 009 0 0
204B ATTEN,
BOSY TEE B91A
10221A BOSLTERM
B74-WEOB
TEST PULSE SOURCE
BOO4A
TRIG
QOopr O
au-wsouﬁ B4BIA
10120 10221A 16104A
[ |
STEP INSTRUCTION RESULT
1 Set the controls of BOOBA as follows:
PULSE PERIOD 2 Bn—10n
PERIOD VERNIER 3 ocow
DOUBLE PULSE/DELAY 4  DELAY
PULSE DELAY 8 2,6n~10n
DELAY VERNIER 6 oCwW
EXT, INPUT LEVEL 7 Positive
MODE 8 EXTWIDTH
PULSE WIDTH B 26n~10n
WIDTH VERNIER 10 CcCw
OFFSET A 11 OFF !
OFFSET A VERNIER 12 —
AMPLITUDE A 13.20~10
AMPLITUDE B 14 20-~10
AMPLITUDE VERNIER 16 CW
OFFSET B: 16 OFF
OFFSET B VERNIER 17 —
POS-NEG .. 18 PpOs
TRIGGER AMPLITUDE 22 0,2v
SLOPE/POLARITY 23 4

621
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Table 5—18, Performance Check —~ External Wioth {cont'd)

RESUL™

] |_Hm__.% wm.__.!

STEP INSTRUCTION

2 Sat the cantrols of BODA A os follows:
REP RATE 10M
RATE VERNIER ccwW
PULSE DELAY. 10n
DELAY VERNIER cCcwW
PULSE WIDTH 0.ip
WIDTH VERNIER See bhelow
AMPLITUDE v
AMPLITUDE VERNIER CW
PULSE POLARITY +

3 Set the BO0AA pulse width verniar to obtain a 60ns pulse

width, S
4 Check that both displayed pulses sre

6 Switch SLOPE/POLARITY (23) on BOOBA to — and check
that the only difference from the result of step 4 is

‘ BOOBA Dutind .
L l

BO0BA output
complement of
step 4
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. Table 6—18, Performance Check — Width Tripger
TEST SET-UP
140A 14207
| INSTRUMENT TESTED EXT, o-
TRIG,
L BO0BA
1410A
] EXT I/P A B ’ ?) g
o 00
u
] 20dB ATTEN, ‘
a oS TEE B’""_A
| B74-WEOB
[
N\ TEST PULSE SOURCE
N BOOAA
H TRIG
Qop O

[
- B74-WE0B [] B491A
- 101208 YOZIA 16104A
. : STEP INSTRUCTION RESULT
. 1 Set the controls of BOOBA as follows! l
" 'PULSE PERIOD 2 Bn-—20p
. "PERIOD VERNIER 3 ccwW
_ DOUBLE PULSE/DELAY 4  DELAY
- - PULSE DELAY 5 26n~-10n

DELAY VERNIER 6 ccw
u EXT, INPUT LEVEL 7  Posltive

MODE B WIDTH TRIG
B PULSE WIDTH 8 26n—-10n

WIDTH VERNIER 10 Cccw
= - OFFSET A 11 OFF
- OFFSET A VERNIER 12 —
- AMPLITUDE A 13 20-1.0
-— AMPLITUDE B ¥ 20-10
j— AMPLITUDE VERNIER 15‘ cw
=  OFFSETB - 16 OFF
- OFFSEY B VERNIER 17 —
- POS-NEG 19  POS

TRIGGER AMPLITUDE 22 0,2V

23 + ;

SLOPE/POLARITY




524
Table 610, Performance Check—Width Trigger {cond't).

STEP ~ INSTRUCTION RESULT

2 Sat the controls of BOO4A as follows!

REP RATE 10M
j ‘ RATE VERNIER ccw !
PULSE DELAY 10n
DELAY VERNIER ccw
PULSE WIDTH O.ip
WIDTH VERNIER Soe helow
AMPLITUDE v
r AMPLITUDE VERNIER  CW

PULSE POLARITY ¥

3 Set the BOOAA pulse width vernier to obtain s 60ns pulse

_width, :
4 .Check that the BOOBA output pulse width can be varied
Quﬂflllcﬂlnﬂn PR R AR R bR R R R PR R E b} < 2,6ns — > 10ns




Toble 5-20, Performance Check — External Trigper

525

TEST SET—UP
140A 1424A
INSTRUMENT TESTED EXT, o
TRIG,
BOOBA
1A10A
EXT 1P A B A B
0 X o}
2048 ATTEN,
sosyTeE [ LAOIA
102204 | M rerm
B74-WEOB
TEST PULSE SOURCE
BOOAA
TRIG
Qopr ©
874-WE0B BABIA
10120A 10221A IB1oA
STEP  INSTRUGTION RESULT
1 Set the contrals of BOOBA us follows:
PULSE PERJOD 2  20n~.Mn
PERIOD VERNIER 3 cow
DOUBLE PULSE/DELAY 4  DELAY
PULSE DELAY 6  26n-10n
DELAY VERNJER 6 CCW
EXT, INPUT LEVEL 7  Positive
MODE 8 EXTTRIG
: PULSE WIDTH 8 10n~-E0p
WIDTH VERNIER 10 ccw
OFFSET A 11 OFF
OFFSET A VERNIER 12 —
AMPLITUDE A 13 20-10
AMPLITUDE B 14 20-10
AMPLITUDE VERNIER 16 CwW :
OFFSET B 16 * OFF |
OFFSET B VERNIER 17 —
POS-NEG 19 PpoS
TRIGGER AMPLITUDE 22 0,2V
SLOPE/POLARITY 23 4
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'Table 6-20, Performance Cheek—External Trigger (cond't),

STEP INSTRUCTION RESULT
2 Sot the controls of BOOAA s follows:
REP RATE 10M
RATE VERNIER ccw
PULSE DELAY 10n
~ DELAY VERNIER ccw
PULSE WIDTH 0.
WIDTH VERNIER Sep below
AMPLITUDE 18"
AMPLITUDE VERNIER  CW
PULSE POLARITY +
3 Adjust the BOOAA pulse width vernler;to obtain n 60ns
pulse width,
4 Check that the BOUBA pulse delay {with respect to the

Externol Input) and the pulse widsh Is varied by turn-
ing the DELAY (8) and WIDTH {10) varniers,
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Tuoble 6~21, Performance Check ~ Gote Mode

TEST SET-UP

140A 14247
INSTRUMENT TESTED ‘ EXT. O-
: TRIG,
BOOBA
: 14104
EXT I/P A B A B
00 0 0
‘ 1
o 204D ATTEN,
sosTeE | LEAOIA
102294 | [eoo enm ,
BT 4-W50B
TEST PULSE SOURCE
B004A
|
TRIG
| , Qop O
“""L"”—E’FBH'%"—
10120A 10221A 1e109A
: e
STEP  INSTRUCTION RESULT
1 Set the controls of BOOBA as follows:
PULSE PERIOD 2  5n-—20p
PERIOD VERNIER .. 3 cCW
DOUBLE PULSE/DELAY 4 DELAY
PULSE DELAY 5 26n-10n
DELAYVERNIER =~ 6 CCW
EXT, INPUT LEVEL -7 Positive
MODE . ‘ B EXT TRIG
PULSE WIDTH ] 2,6n -~ 10n
WIDTH VERNIER 10 CC»
OFFSET A 11 OFF
OFFSEv A VERNIER 12 -
AMPLITUDE A 13 20-10
AMPLITUDE B 4 20-10
AMPLITUDE VERNIER 16 Cw-
OFFSETB E 18 OFF
_ OFFSET B VERNIER 7 —
'POS-NEG 19 POS
TRIGGER AMPLITUDE 22 o2v
SLOPE/POLARITY 23

t
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Table 6-21, meormnnpp Check~Gate Madu!leont't),

STEP INSTRUCTION

2 Sat the controls of BOOAA as fallows:
REP RATE 10M
RATE VERNIER . Cow
PULSE DELAY 10n
DELAY VERNIER ccw
PULSE WIDTH 0.1u
WIDTH VERNIER See helow
AMPLITUDE v
AMPLITUDE VERNIER cW
FULSE POLARITY *

3 Set the width vernier of BOO4A for o pulse width of EOns,
4 Check that output pulses accur for the duration of the gt 2

stgnal ond that the last pulse of the 'burst’ Is of narmal wirth,

RESULT
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Table 5~22, Performance Check — Externnl Input Leyel Sensitivity

1

Set the contrals of QOOBA os follows:

PULSE PERIOD
PERIOD VERNIER
DOUBLE PULSE/DELAY
PULSE DELAY
DELAY VERNIER
EXT, INPUT LEVEL
MODE
PULSE WIDTH
WIDTH VFRNIER
OFFFSET A
OFFSET A VERNIER
AMPLITUDE A
AMPLITUDE B
AMPLITUDE VERNIER
OFFSET B
OFFSET B VERNIER
POS:NEG

. TRIGGER AMPLITUDE
SLOPE/POLARITY

bn — 20n
ccw
DELAY
2,6n = 10n
ccw

Sea helow
EXT WIDTH
2.6n — 10n
Cow

OFF
20-10
20-10
cw

OFF

——

- POS

0,2V
+

Discannee the signal to the EXT, 1/P. Turn the EXT,
INPUT LEVEL cantrol from CW to CCW and chack
that the output level changes as the control approa -

ches mid traval,

Disconnect the 204B Attenuator from Pulse Qutput B
and connect the signal from the 3200A to the sttenu-
ator, Adjust the 3200A for o 200MHz, 1V p-p output,
Recannect as shown In the test sepup, :

J40A TA24M
' TRIG O-
BOOBA
. 1410A
EXT, 1P B A
0 0 0
il 101207
6OSLTEE
102234 -
BOLL TERM
B/A-W508 151047
‘ o120
3200
. i
STEP  INSTRUCTION RESULT
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Table 5~22, Performance Gheek ~ External input Lavel Sensitivity {cond't),

4 Adjust the EXT INPUT LEVEL CONTROL for an outs
put from BOGBA,
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STEP

Table 6-23, Inturnal Checks and Adjustments — Power Supplies {A3)

INSTRUCTION

Sot the controls of BOOBA os follows}

PULSE PERIOD 2 MAN
PERIOD VERNIER 3 CCW
DOUBLE PULSE/DELAY 4 DELAY
PULSE DELAY 6 2,6n-10n
DELAY VERNIER 6 CCwW
EXT, INPUT LEVEL R
MOVE , B NORM
PULSE WIDTH 9 26n-10n
WIDTH VERNIER 10 Bee bolow
OFFSET A 11 OFF
.OFFSET A VERNIER 12 —
AMPLITURE A 13 40 20
AMPLITUDE B -1 40-20
AMPLITUDE VERNIER 15 CW
OFFSET B 16 QFF
OFFSET B VERNIER 17 —

POS NEG : 19 POS
TRIGGER AMPLITUDE 22 1v
SLOPE/POLARITY 23 +

' Adjust the width varnler for o duty cycleof

6O%,

The following messuremens are with respect
to chassis using the de digita yolimeter:

Measure;  +20V Test point soord A3
20V Te t po'nt Boord A3

+BY Tust point Bonrd A3

5 e por Board A3

;. ADJUST

"3R8

A3JR 16
A3R24
A3R34

The following ripple measurements are with respect

to chassis using the ac voltmetar:

Measure;  +20V Test point
~20V Tust point
+5V Test point
~BV Test point

RESULT

+20V + 100mV
20V L 100mvY
+6Y + 30m:
bV + J0mV

< ImV rms

- <AV ims

L 0AmV rms
<0.4mV rms
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TESRT SET-UP

Tahle 6- 4, Internat Checks sk Adjustments — Timing

140A 1424A
BOADA
i ' 1410A
THIG, A & A B
0 O 00 ? . Q
0dB ATT.
. BADIA
I
, 10120A
y 10:4 DIVIDER
102140
II \
STEP  INSTRUGCTION | ADJUST RESULT ;
i Sat the contrals of BOPBA as foltows:
PULSE PERIOD 2 b - 20n
PERIOD VERNIER 3 cew
DOUBLE PULSE/DELAY 4 DELAY
PULSE DELAY b 2.6n ~ 10n
DELAY VERNIER 8 cow
EXT. INPUT LEVEL 7 —
MODE B NORM
PULSE WIDTH ] 2,6n — 10n
WIDTH VERNIER - 10 Ccow
OFFSET A - ' 11  OFF
OFFSET A VERNIER 12 —
AMPLITUDE A 13 40-~20
AMPLITUDE B 14 A0~20
AMPLITUDE VERNIER 15 cw
OFFSET B 16 OFF
OFFSET B VERNIER 17 —
POS-NEG 19  pOS
TRIGGER AMPLITUDE 2 1y
SLOPE/POLARITY 23
2 Adjust to abtain min. repetition rate, Al RGB
3 Measure the wavefarm at TP, 1 usinig the
' sampling probe and 10:1 divider A1 R126 Max pulse amplitude without
shifting the bnsnliqu.
4 Monitor the woveform ot TP,2 Al R1GB ~ Max pulse amplitude
b Check correct performance nt: 200MH2, Amplitude must not

decrease ot 200MHz,
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1
o

STEP

10
1

12

14

16

16

17

Table 5=24, Intarnnl Checks and Adjustments—Timing {cond’t},

INSTRUCTION ADJUST

Switch 10 DOUBLE PULSE and monitor

the waveform at TP3, Adjust the pulse de-

lay vornier for a distance of 10ns batwenn

pulses : A1 R176

Return the delay vernier to the CCW pos)-
tion and the DOUBLE PULSE/DELAY

switch to DELAY,

Monitar the waveform at TPA.with sampling

prabe and 10:) divider A) R216
Maohitor the waveform at TPB A1 R25B

Verify steps B and 9 st 200 MHz rop.rate,
.SWItch the made switch {B) 10 GATE

Turn the EXT INPUT LEVEL control from
=1V to +1V and check that the trigger out-
put disappeaors os the control passes the zero

paint,

Set the SLOPE/POLARITY switch {23)
to—,

Turn the EXT INPUT LEVEL control
from +1V to ~1V and check that the
trigger output disappears as the control
passes the zaro point,

Switch back tb NORM made

Copnect the equipment as shown below!

RESULT

Equal pulse smplitude

Max pulse amplitude without
shifting the baseline,

Max pulse smplitude

» 0,8V

BOOBA 624EL

B262A

10120A

Turn the rate vernjer {3) fully CCW and
measure the repetition rate A1 C96
| ' -

206 MHz
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Toble 5—24 Internal Checks and Adjustments—TIming {cond’t),

STEP  INSTRUCTION ADJUST RESULT
18 Connect the equipment as shown below!
140A 1A24A
!
O
BO0EA
1410A
TRIG A B A B
‘ 0 Q0 O o 0
l_:, 204B ATTEN,
- BADIA
BOSLTEE 10225A
6052 TERM
874-WE0B .
]
0208
19 Turn the width vernier fully CCW and mea-
sure the pulse width A4 R14B 2.4n5
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\ .
Table 525, Internal Checks and Adjustmants ~ Qutput Ampliflar (A4)

TEST SET-UP 140A 1424
' o
BOOBA
1410A
TRIG A B A B
00 Q9 )
. l 204D ATTEN,
BADIA
rl
.I : . GOSYTEE 10221A
BOSLTERM t
' ! B74-Wk0B
‘ .
105207
“ STEP  INSTRUCTION ~ ADJUST RESULT
1 Set the controls of B00BA as fn!lows:
PULSE PERIOD . 2 Bn~20n
PERIOD VERNIER 3 .CW
DOUBLE PULSE/DELAY 4 DELAY
PLULSE DELAY 6 2b6s-10p
DELAY VERNIER 6 Cccw
« EXT. INPUT LEVEL 7 -
MODE B NORM
PULSE WIDTH B 10n-50n
WIDTH VERNIER 10 Ses below
OFFSET A 11 OFF
OFFSET A VERNIER 17?2 —
AMPLITUDE A 13 40-20
AMPLITUDE B 14 A0 20
AMPLITUDE VERNIER 15 ¢
QFFSET B 16 OFF
OFFSET B VERNIER 17 —
POS-NEG 19 POS
TRIGGER AMPLITUDE 2 o2v
SLOPE/POLARITY 23 +
2 Adjust the width vernier for a 60% duty
cyle,
3 AdJust the 1410A channel A sensitivity
control for a 10 div, smplitude pulse A4 R26 4% Overshoot on leading edge.

T SN EEESEESEESEEEESESOSESEERERAE
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Table 626, Internal Cheeks and Adjustments — Output Amplifler (A4) {cond't),

STEP INSTRUCTION ADJUST RESULT

\
4 Repeat 3 for chonnel B A4 R26 4% Overshoot an trailing edge
B Turn the BOOBA amplitude vernler fully

CCOW and readjust the 1410 sensitivity i

control for & 10 div, smplitude pulse A4 R8O 7% overshnot an leading edge.
6 Turn the emplitude vernfer fully CW > 4V Pulse amplitude
7 Turn the omplitude vernier fully GCW <2V Pulse amplitude
B Switch the 1410A to E0mV/div, sensl-

tivity and ndjust the trace so that 2ero
volts corresponds to the centre line of
the grat'cule,

] Switch POS-NEG switch {10) to NEG
and monitor QUTPUT A A4 RI3 Centre baseline on
graticule centre {OV)

10 Turn amplitude vernier {15) from CCW

to CW A4 RT7 Stationary bascline
1 Repeat 10 and 11 as necessary
12 Using the procedure of step 8 manitor

OUTPUT B A4 RB6 Centre baseline on

graticule centre {OV)

13 Turn emplitude vernjer {15) from CW
to CCW A4 RB2 Statjonary baseline

14 Repent 13 and 14 os requlired,

16 - Measure rise time < 1,208
: 16 Measure fall time < 1.2ns
17 Repeat 15 and 16 at 200 MHz < L2ns
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Table 6=26, Internal Checks and Adjustments — ECL Amplitude

TEST SET-UP

|
|
140A 1A4A
] o
BOOBA
. 1A10A
[ ] o T?)IG $ B 3 B
Q
8
. J—= ;ggl'}:TTEN.
[ |
. GOSYTEE 10221A
BOS) TERM
. i B74-WEOR
. | 10120A
a |
. STEP INSTRUCTION ADJUST RESULT
‘ 1 Set the controls of BOOQA as [ollows:
o
] PULSE PERIOD 2 Bn-20n
PERIOD VERNIER 3 oW
[ ] DOUBLE PULSE/DELAY 4  DELAY
PULSE DELAY 6B 28h~10n
. DELAY VERNIER 6 CCW
EXT, INPUT LEVEL 7 —
- MODE 8 NORM
PULSE WIDTH 9 10n - B0n
. WIDTH VERNIER 10 CCW
OFFSET A 11 OFF L
. ! OFFSET A VERNIER 12 — :
AMPLITUDE A 3 ECL
. AMPLITUDE B 14 A0-20
AMPLITUDE VERNIER 16 CCW
6 OF *3ET B 16 OFF
OFFSET B VERNIER 17 -
. POS-NEG {0 POS
TRIGGER AMPLITUDE 22 0.2V
. SLOPE/POLARITY 23 0+
. 2 Monitor pulse OUTPUT A AB R47 0,8V Amplitude
AG RA4D ~1,7V Baseline
. .
.' ‘ 3 Switch Amplitude A 10 4,0 — 2,0V
B 4 Switch Amplitude B 1o ECL
b Manitor OUTPUT B AG R4B —-1.7V Bazeline
A
]






SECTION VI

6-1 INTRODUCTION

6-2 This section contains the clrcuits, component
jocation diagrams and the lists of replacesble parts,

Tahle 6=1 Referenc Dostynplors

A pssembly

B motor .
BT = battery
C - = copacitor
CP = coupler
CR = diode
DL = delay hne
b5 = lamp

F = fuse

FL = filter
HR = heoter

J o= Jack

K = relay

L " Inductor
M = moter,

Rasistance in ohms, capacitonce in microfarads, Inductance in npi#yohnnyies unless otner noted

PO -

Table 6~2 Diogram Notes

- Yalues shown are typical,

DIAGRAMS AND REPLAGEABLE PARTS

Wavetforims shown with the clrcuits are included for
quidance only and failure to observe identical results
should not be automatically taken os Indicatlon of o
fault, Tahles 61 and G2 provide infarmatjon relating to
the replaceable parts lists and the eircult diogroms,

MC - micro-circuit

P = plug

Q + transitor

R - resistor

RT thermstor

5 ~switch

transformer
terminal board
yacuum, tube, neon
bulb, photocell, ele.
VR . = wol'sgeregulator ' i

-I
m .
T T

W = cable :
X -~ socket

Y = crystol

TP =, test

test point

!

Part of

denoles b factory selected value, SR

Scruw;irihe!r adjustment

A | |

Encloses front panel nomenclaiure .
3 . . o 5| L

Encloses rear pn!pel nomenclature )
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Table 6-2, Diagrom Notes {cont'd)

Danotes wire colour using reslstor colour code
o,i3, 847= white, yellow and violet {Hret numbar
Is hody colour),

Denotes zener diode,

| Dcnqtas tunner diode,

.t’

benoms Grdund {Chaossis)

- Co-pxial Canneetor — on clreuit boord,
! "‘. K
»:  ° Co-axlal Connector ~ bolt down cabie bush,
t
\
I
" Co-axial connector — bulkhead mounted,
]
- Edﬁé cophactor
.

= Spring contact connector




CUSTOMER SERVICE
Hewlett-Packard Company,

333 Logue Avenue,

Mountoin View, Colifornia 84040

— 63
Table G-2, Disgram Notes (cont'd)
+ - Soldered connautlon or single pin and plug conneztinn,
» - ' Relay t »¢ number of contact sets
}
o A
‘ - Relay contacts, |
g A
F @ - Denotes the destination of the output from
cireult; in this case Input F of drawing 2.
6-3 ORDERING INFORMATION or, In Western Eurape, to!
6-4  Genernl Hewlett-Packard {Schwaiz) SA
Rue du Boid-du-Lan 7
1217 Meyrin 2
6-6 The replaceable parts tablesiist parts In alpha- Geneva
numerical order of their reference destgnaters and indi-
cate the description and HP stock number of each part,
together with any opplicoble notes, 6-7 Specify the following Information for each
: ) part:
6-6 To order o replacement part, address order a) Model and complete serial number of Instru-
of enquiry either to your authorized Hewlett-Packard ment,
| tatj :

salcs represapiative or to b) Hewlett-Packard stock number,

c) Circuit reference stock number,

d) Description, '

To order phrt not listed, give a complete description
of the part and include its function and focation,
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A‘PENDIX A

RISETIME CONVERTER MODEL 16171A

A1-1  INTRODUCTION

Al-2 One {Option 001) or two ption 002) mode)
16171A risetime converters are dutivered with optlonal
versions of mode} BOOBA puise genarator, Whan plugged

on the output ¢’ BOOBA, the risatime converter adjusts
the transition times of pulses to 1,26ns, 1,60ns, 1,76ns,
2,00ns, 2,26ns or 2,60ns as selected by @ switch, A
feedthrough position [s also available additionally, trim-
mers permit precise adjustment of transition times to
any value within o 10% range of the sclected volue,

Table A-1, Specifications,

INPUT REQUIREMENTS

Pulses having nominal 1,0ns transition timas from 60
saurce, :
Maximum Input voltage; 6OV

MaxImum Input current: 260mA

OUTPUT (into 602 Joad) .

Transition times: seven fixed transition times; Feed-

© through, 1,26ns, 1,60%s, 1.76ps, 2,00ns, 2.26ns and

~ 2,60ns, selected by slide switch, Trimmer cajpacitors
permit_ adjustment to any value within 10% of se}--

ected value except feedthrough, M '

Ll
b
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1

Overshaott < 3% for all values except feedthrough,

‘Output Impedance; 65052 {determined by pulse sﬁurcol).‘

Cutput mismatch: < 10% reflection when open ended
cable connected to output, j '

Qutput copndator; GR Type B74

GENERAL

Dimensions: 140 mm x 80 mm x 40 mm,
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Figure A—*, 16171A Risetime Converter




A2

Table A~2 Replaceable Ports

REFERENCE HP PART DESCRIPTION

DESIGNATOR NUMBER

Cl 0160-2236 C-F pF boov

2 0121-0475 C-YAR 2-22pF

€3 0160~2236 C~F F 500V

C4 0160-2241 C-F »2pF  boov

ch 0121-0475 C~VAR 2-22pF

3 0160~-2241 C-F »2pF 50OV

c7 0160-2244 C-F 3pF  bOOY

8 0121-0476 C-VAR 2-22pF

9 0160~2244 C-F 3pF  bOOY

clo 0160-2247 C-F ° 3.9pF 50OV

Cll 0121-0475 C-VAR 2-22pF

€12 ,0160~2247 C-F 9pF 500V

€13 0160-2260 C-F IpF 60OV

Cl4 0121-0475 C-VAR 2-22pF

Clb - 0160~2250 C-F ,1pF 60OV

Cl6 0160-2252 C-F +2pF  BOOY

€17 0121-0476 C-VAR 2-22pF

€18 016n-2262 C-F +2pF 500V

R1 0698-4230 R-F B2 OHM 6% ,126W
RZ /1 15171~615601 R/LAY

R3 0698-4230 R-F 82 OHM 6% . 126Y
R4 /2 16171-61601 R/LAY ‘

R6 0698-4230 R-F 82 OHM 5% .126W
R6 0698-4230 R-F 82 OHM 5% .126W
R7 /3 16171~-61502 R/LAY

R8 0698~4230 R~F 82 OHM 6% . 126W
R9 /4 15171-61502 R/LAY

R10 0698-4230 R-F B2 OHM 5% .126W
R11 0698~4230 R-F B2 OHM 5% .126W
R12/5 16171-61503 R/LAY

R13 0698-4226 R-F 62 OHM 6% .12b6Y
R14/6 16171~61603 R/LAY

R16 0698-4230 R-F 82 OHM 6% ,125W
R16 0698~-4230 R-F B2 OHM 5% . 125M
R17/7 15171-61504 R/LAY

R18 0698~5705 R-F 39 OHM b% . 1264
R19/8 1617161604 R/LAY

R20 0698-4230 R=F 82 OHM b% . 1264
R21 0698-4230 R-F B2 OHM 5% ,125W
R22/9 16171-61506 R/LAY

R23 0698-5706 R-F 39 OHM 5% .12b6W
R24/10 16171~615605 R/LAY

R25 0698-4230 R-F 82 OHM 5% 1264
R26 0698-4230 R-F B2 OHM 5% ,126W
R27/11 16171-61506 R/LAY

R28 0698~-5705 R-F 39 OHM 6% .1256W
R29/12 16171-61606 R/LAY

R30 - 0698-4230 R-F ' B2 OHM 5% ,125W
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Figure A=2, Rise Time Converter 16171A
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