Errata
Title & Document Type: 8012B Pulse Generator Operating and Service Manual
Manual Part Number: 08012-90005
Revision Date: January 1980

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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11 INTRODUCTION : L 0y delay and width verniers are set counterclockwise of' the
B ' ; ' o period \rernier. This simple,rstraightforward design
". =2 The 80128 Is an extremely versatile eas\i - enables pulses to be set up extremelv quickly and’ }
b ‘ to-operate pulse generator with a wide range of appli easily oo i ‘ < ';’_,. o
t . )] i ' :
- catlons, It has a complete set of variable pulse para-’ \ _— L !
, meters with a repetition rate of 0~50 MHz and trnnsi - ‘ l—S © The 80128 wrll Operate irt three difierent
+ tion times as low as Bns, This makes it ideal for testing o modes as fpllows' A o . ’
"digital logic: RTL, DTL TTL some ECL and some . g i ‘ S 4 |"w‘.""" ; ' _
MOS can be dynamically tested and noise patterns can be b ' P A ‘ /
. -simulated. Any triangular or trapezoidal waveforms can be Ao e ’i ‘ Z-- N
' generated fup to & maximum ratio of 1:100 or 100:1 be- Normal Mode:. in this mode the internal rate !
‘ ' tween leadrng and tralling edge transitions) overlthe entire . generator determmes the’ repetnloi\ rate Df
R frequency. range. The pulse polarity can be set to o 7, the outpyt PU‘S‘EF' TPE generator con bF
positive or negative and the pulse output format to - Uy triggered" internally. externallv or rn.lnuallv
| symmetrical normal or complernent using iront panel 3 or can he gated; A trigger pulse is gbnerated ,
 switches, without affectipg pulse amplitude of oftset, L for eaCh OUlDU‘ pulse and’ the pulse output i
The complement format can be iised to obtaln duty . can be delayed with respect 1o the trigger ‘, ,
cycles of 100% snd symmetrit:al format provrdes a . cutput. n" Ly e li(' Loy
- means of checking device threshold, driving operational : I Aot o ALy

amplifiers and simulating amplifier outputs, 1. _ . RZ Mﬂde in this mOdE E*lemiﬂ 5‘9"“‘5 are
W _ B : ' S applled to the input socket on the rear panel

L i B o S e + These Ifsignalsoh\r pass the internal rate o
~1-3  The B012B has a selectable source impedance ' o generator Bnd trigger- the delay generator ,
_which makes impedance matching to the circuit under . ‘ dlrectlv, lhus determinlng the repetition rate /.
. test very simple. it also has a square wave facilitv that, . " o of the putput pulses. All other pulse para- i
o is lndependent of width end delev settings and a ' vy meterstare determined by the front- panel R
" double pulse facility that is useful for testing'device " o /’ contrals, Because the internal rhte generatbr 4
)’reoovery times and making noise immunity measure- by : . 5 15 not used in RZ mode it is svallable to
b _'."'ﬁ““” . {'a ) r /' provide mdependent 1rigger puises. e
y ‘ o o S ! . / _="““'l. : ‘|':‘ oM ! P
1-4 The front panel of the BD!?B has been . . / b External Width Mode in this mode euternalt’
_ '-carefully designed to provide a logical layout of the ! / pulses applied to the input socket on the rear
Y controls; horizontal controls for pulse timing para- ’ ! panel determine the WIdth and repetitton' g
_ meters, vertical controls for pulse amplitude para-' R rate of the output pulses In fact the output
- meters. Also, compatlble pulse settings are guaranteed ) is afpulse»shaped vers:on of the external input.

’ as long a5 that the pulse delay and puise width controls . _ Th pulse avallable at ‘the trigoer output.
_are eithef set to the left of the pulse period coniroi e ng 'derived from the Internal rate generator.,r!
or; if set vertically below the period control, that the oo '/' fs’independem of the FIZ output. o C
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it 1_2 ‘f -. I‘\ VoY ; ,;f [ H- i i 'if:’l" i v
: I,‘. l H | \ ) . ’;i ' :‘ ' J J v . ‘ iy i y .
L : o Yo ' i RN
R ot ] ) : ho . .
r‘- " “; N |‘ " | J! ‘-," 'll | o ‘ ! !
rur.se cHAnAc'remsrros o "/ De Oﬁnt' Wuh INT LOAD swltched m offsat s L
1 EARISWT RO s RN \ Col 2.5V ‘across 50 ohms and is independent of amplltude_r
Trsnsition limcs: Sns Ofﬁs wlth lNT LOAD switched 'l o ,settlngs.leth INT LOAD switched OUT offset ls .
; IN Gns — 0.5s wrth INT, LOAD switched OUT. In, four 1 automatlcally swltched off . RIS
ranges, oommon for. Ieadrrrg and trailing edges. Vernrers 5, SO [ R S S '.r S ' R g
o "‘l provide separate control of leading and trailing edges , | pm,. Delny‘ < 35ns to ls lwlth respect to trlgger out-
AL w:thinleacn range. up to’ a rnarrlmum ratio of _lDU lor l ~put) in four ranges; \rernler provldes contlnuous adjust- |
3 ‘ 1 100' 'y . =\ E -". . l\‘.l R : ;\: ;. ¥ f o .4’ . mntw‘!hin raﬂms. S ‘ SN K SR
' ' o } jr - Ly l ' (". b Sy, ' / ' S 7 o

' Linearlty' for transltlon times > SDns, maximum de\ria- A _Delay J;m,: < 0:19% + 50ps d,‘,-'én'y dela'yl‘settlng'L 9 ' |
Ve tlon fromastraighl.llne between the 10% and 90% ' T T TR S VLT ST

‘ Jpolnts fs lesss than’ 5% of pulse amplitude. Y R Lo RN o
“;, A R e, nsps'rmor\l BATE AND TRIGGER R TI
Oveuhoot and Rlnning.(i S%of pulseamplitudeunlessn“ "',‘ v R Aot e " t
“INT. LOAD Is swltohed OUT and amplrtude reduced o Ropetrtion Rate. 1Hz to 60 MHz ln four ranges con~ L
04V 4V when lt rnay Int:reaso to :.10% ISR ' rtlnous adjustment withln ranges. , . “
L : 1 1’|I;. . .— ||,‘ “, ; . " .:'!]lhl o oy v X ' : B i
' : ! ’ w l :
| Phsboot: <t5% of pulse amplltude. . J ‘;!,.,7 o :{J?j" . Perrod Jitter. <0 l% + SOps on any rate setting. [
-." T oy "y ;'-f: ST "':‘ : o .
; -l.".’ e ; . i j LN };‘; :
N o) ; ‘ . Square Wave' D b Hz to 25 MHz In four ranges. Dutv Yoy
P;::: m‘:h: ( 123’ u: " i: f;;:; rararges.s,\!ornler pro ' ‘ cycle 50% + 5% up to. 1 MHz, tolerance lncreases o'
Rk (°°" Aol i‘l"’""“i“f‘ i T T ilﬁ%at?SMHz. o el g e
hG Voo i ” il LR e et .." ' SR ',l i o
* Width J hr < O.I‘il: +. SOps on ar;y width settlng "—"’g' .r SV T N sl ' o
| A . . BT : . e ST e g . B - X it h .-':‘_ . '_ . -
' : ‘ i ’1 ael ‘] fs [ l ; B TR L '\- ,"‘ . ,47!_ . . _‘_-_ ? VL S D
j ‘i P} . - l .|.l y
4/ Maxbiom Duty Cyce: > 55% fom o 10 MHz  Doute Pulso. upto 25 Wz srmurmingsomuz, FE

; B R TTRL

decreqsingto ?ﬁﬂ%ot MHz. pp to: 100% in R

il i i e »
“’_”_ i‘rCOlVlPL mode o 3 "'I“, : :-:I, v TrinnOutput' >+'lV across SO.Q 16nsi10nsw:de. !
A : c PR L
| e Ougput: With/INT LOAo swltched W, out' ! s""’b’m'f t"mi"‘f’""ﬂh’fg'mmg SO
S pr.lt s 5V'actoss 50 ohms, 10V across open’ clrcuit.",\‘ . i f‘ Lol ,, ' ,‘,j ' Sy
° \V}th INT LOAD switched OUT omputi& OV across’ _ ' ST
ohms,__(‘hrtputclrcuit r:annot be dormg!d by short ;_\. E,“ER‘N_‘AL:L,Y, QO!&?RDLI.EI? OPERAT'DN ! s
. T : ; ; V_ .\‘ T . \u“i’i'., ’l .
lAthnnlior&-stcp amnuntor reduoes output to 0L2V T e R
‘L with INY LOAD switched N, or to 0.4V with INT 5 1. /' m‘,‘:;,f;r,;;g“;”‘.*‘ For rouare e eoupt, ;o
''LoAD switchodIOUT Vernier provides contlnuous‘ad i :;‘ "y VICeEDY & jenen i
( il R I !l ) " ”. TN
o ;Iustr;nrt wlthln 'a?g,'--s',_:‘;il, i i i Y R R Tfiuor input: sinewalros>1 Wp-p(ahout zorol or _ .y
v'.*' i Polapity: posi’tive o nml'“* “"mb"‘- D Gt WMNSV fit"?'f ,,o@;m{iwmr Pl '_’»7@" Ly
' SO i T Maxion rnputmprm :7\'-"‘ R LR

'OutputFonnrpt: syrnrnctrical no rnal or cornplement
| salectable., )" i 2 | O

A R A 'u s P
.Delw' 25nstansbetween leedlngldgeofuim lnput " ‘.’
and trlgger output signals. ‘ el i




8vnchronous natmn’ gating stgnal turns generator on. | g
"~ First trigger autput pulse is coincldent with leading edge
of gate pulse, Last outpUt puisa is nlways generated with

N normat width even if the gatef pulsa ends during the - ) ’

, generatinn of the pu!se.

,‘ ‘.: 4 '.’I \
N} & i

L 3609 Gate Input signal: voltage | > 41,6V or resistor -

3> 1 KSZ to ground enables rep. rate generator, Voltage
o K 10. BV or temstor < 16042 disnbles. rep. ratr nenerator.
! l Gate input TTL'compatible. Maxtmum input :L BV,

.',.', . _ -

' ' ‘_;‘i l,|‘!_’ i
, ) ! Lo ! " '
¢ . f Kl L ' il' P!
AT J'.\; L ' .-{, . T ’ i
" f i "‘.'} 1!" : 1" N 2 R
_ 1',,4_ e
" (A ' " !
Externa! W|dth nnd RZ Modes o K
i . oy
r B : v [ : |

Extema! witfth output pulse width determined by the o

: ,, width of the drlue inp\}t signal. Translunn times and
amplitude are selectable. Trlgger pulses; produced by 1
-Internal rate éenerator are independent of the output A

Dﬁises.#, PR

‘ ,f Gate input: dc cou;:led voltage nt open connector approx. o
CHIBV Sharting current ‘< 12mA. Input Impednnce approx. g

1
S

L Table 1-1.

1

A §

RZ Modc' external lnput slgnal :witched directly to
delay generator, Qutput pulse period determined by -
period of RZ'irput signal, Transition times, delay; width,
. amplitude and output formats are setecteble. Trigger .
pulses, produced by internal rate generator. are 1nde~
endent of the output pulses. Lo !
Input signal Input impedence 50 ohms, dc cnupled
. Slgnal amplitude > +1V, maximum Input * 5\1 Width
e Tns, : A '
R ' ] - . . , “

’\
-
! v

Vo . ]

A -;. ' Operating temberature range UOC to 55°C

Power: 100/120/220/240\/ #5%, 108, 48 t0 400 Hz,
100VA max, _ _ o
“Welght! , net 4 kg (8.8 Ibs):.ship';‘:ing 6.5 kg (14.6 lbs).

'»“' . , ,:_ ‘ i

A : . . )

Dimensions: 200mm wide, 142mm hIgh 330mm tleep,

l79"x56"x13") .
AMswrie;_ 15179A Ad.?’p‘e" Ffame’ rackmount fur two
Ul'lits. ) o SRR

<! Paer d " Rt

Specifications {cont'd)
' [ . .
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g

. '2'-3 |
o fol!owing itsms,

'physical damage and i damage is evident refer to para-

glphs 2-5to 2~8 for the rmmmended claim procedure

nnd rcpncklng information.

S j'

ITEM

. SpareOBAfunfor
220/240V operation

. Spere 1A fuse for
100/120and . -
220/240V operation .

Power cord
Manual

J .
L !

The 80128 is dcli\lared comp.cte with the

o ., HP Stock Number
© 2110-0202 *
O .
- 2%30-0007
see below
' 08012-D0001

L

L ! . )
. " i ' . A o ,
K : I SECTION 2.
if' o | i' | ' . .
i 5’ i l o ' 1 _' \ ' ! |
IR PR L } . Y AR SR .
L . - ~— INSTALLATION
f.l . ;’,? : j]! ' : . ' '
,::.‘: } : ;I.» to
. ' .1 ]
-}5 ' Tk ' , )
‘ -',‘ ',
' ?" ! . i I ) ! . .
N2=1, INITIAL INSPECTION 2-5 . CLAIMS FOR DAMAGE: s
2-2 Inspu:t the Tnstrument and aecessorias for ! 2=6 ' If physical damage is evident or if the instru-

ment does not meet specitications when received, notify
the carrier and the nearest Hewlett-Packard Sales/Service
Office. The Sales/Service Office will arrange for repair

" or replacement of the unit without waiting for settle-

* ment of the claim agafnst the corrier, -

2-7 ‘ REPACKING

S 2=B | ifthe instrumem is 1o be shipped to a'Hew-
latt-Packerd Sales/Service Office, attach a tag showing
owner,address, model and serial number and the repair
reguired. The origina shipping carton and packing
‘material can be re-used but the Hewlett-Packard Sales/
_Service Office will also provide information and re-
commendations on materials to be used if the original |
packing is not available or re-usable. . "~

The power mrd delivered with th BDI?B will e
be one of the following:
t M , i }
NEMA TYPE SCHUKO TYPE BRITISH STANDARD TYPE USED IN AUSTRALIA
HP Part No. 8120-1348 HP Part No, B120~1689 HP Part No, B120-1351 “HPPart No. 81201369

¥

1

LINE = BLACK ' LINE = BROWN LINE = BROWN LINE = BROWN
NEUTRAL = WHITE NEUTAAL = BLUE ' NEUTRAL = BLUE ’ NEUTRAL = BLUE
GRACUND = YELLOW/GREEN GROUND = YELLOWIGREEN GROUND = YELLOWIGFIEEN GROUND = YELLOW/GREEN

1 1 .,i ]

RN |
F \ “‘ . vt
1
¥ ) b
) Figure 2—2. Power Cords




i

The colour coding used in the neble will depend on the
ceble supplied {see Figure 2-2). :

! !To replace fuses, remové left hand side cover -

, ' i= I’I 1 -+ " : 1 1 f "; 3‘
2-2- ' - ;; ‘,' .
o 3 . . ‘ ) .
; | , , : AR |
! ' ' ; ' Ty
| s .
2-9* PREPARA::ON FOR' USE, _ " The power dissipation s 100VA max.: - B
o o Y : i B
IR . oot ! ) ¢ . 1 : _
2-10 Power Cord - ! , D S RS
J ‘ R T J ' | ‘i _-’.': . .
.21 The 3-wire power cable supplied wﬁh the = | ! ) e i ,
80128 when connected 1o the appropriate power ouslet y L ! | CAUTION Lo
grounds the instrument cabinet and panels. To preserve . ‘ ! s ' .
 this safety feature when operating the instrument from ' ' Before epplylng power to the instrument check .
t » .
an outlet without a ground connection use an appro- _on the rear penel that the 80128 is st In accor- .
priste adapter and’ connect the ground lead (gteenlyallow) ' dance with local supplv- conditions {see para, .
to.an externel ground. ‘ \ ¥ 2-14), If not, use a screwdriver to change the , . ‘
' R ' o ' volta selector sitions. ) Lo !

, 2=12 If the plug on the cable does not it your _ * po Co - Y ' . |
power outlet then tut the cable at'the plug end and { ; ‘ vy L .
connect a suitable plug. The plug should meet local . ‘ { o ‘ ! y .
. safety requirements and inciude the foi!owing features: ", . \j W | § WARNING | [ .

3 : L . ‘ ot
. ’ ‘ o T p - !,“ . : f
a. Minimum current reting of 2A o v e ;
b. Ground connection _ . Remoue power cord before removing cover o ) -
" e Cebte clamp . ’ ' po . | -'

- 2-13  POWER SOURCE REQUIREMENTS
2-14  The model B012B will operate from nominal

_ac line supplies of 100V, 120V, 220V or 240V {-10%, °

, +5%) at 4B Hz to 400 Hz. Two switches on the rear
panel allow ope of the four vcitages to be selected.

pa0y . 200}

120V FXJuov

ooy L : 1o0v

100V . 120V

__ l 240V ‘

‘ m n 220V

— 130y
220V 240v o

Figure 2-3. Selector settings for the nominal

power line voltages. |

¥
) L

2-16 1
to gain acress to inside of rear panel, Fuse Iocetion is " ‘
shown in Figure 6—1 Puge 6-4, |
B H ; ; J' i
2—-16 ] Connect the power cable to the rear o ' ‘ |
connector. ] . : |
) [ i
i ) { '
1;‘ ) ' lj
2-17 I} TEMPERATURE REQUIREMENTS
] 1 {
2-18 | The 80128 will operats whhin speciﬁcations ,

when the ambient ternperatutfe is between 0°C: {329F). ' -
and 55°c (131°F).. It can be stored’ et temperatures ’gl'f /
between L-40°C (-40°Fl and 750(:}“670” ' S
j
) \
|

! ) o )
'RACK Moummcf‘ e

2-19. ';
2-20 . The 80128 can be mounted in & mck using
-the 16179A Adapter Frame. This frame has space for :
mounting either one or two B012B pu!se generetors a!ong‘ ;
side each other in a rack. . .







@ RATE switch: Ior uh:t]ng the rnﬁg_e of pulse rate,

- ; PE— -
BOIZH POLEE ENERARDR D
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| gl‘f_‘ mewlhbr kathawn i ; A
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I
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1 ume2B “"“‘"‘h) v -»u'r . mnufm Teow maw o BUTRUE

ey o

ﬁm ‘O'ﬂ,', ﬁ:t gzo.

U
MAN pushbutto: . push to penerate nn.te ‘pulses whan the HATE '

:winh s m o EXT (-p or EXT l-l
-1 ‘J

D | 1
'h-m": nntuu-T ‘@10 -
[ I AR -

@ fate VERNIER: for continuous adjustiment of the repetition
raty between the limits of the Tunge selected on the RATE switch.
Uockwiu rotation incrasses the pulse period [l.e, uducu the rate).
Inthe FlZ, and EXY WIDTH modes the RATE controls dtﬂnc

. the fnmcncy oI trigger output pulm only, Gy

: Y
PULSE DDUBLEINDRMAL switch: in the DDUBLE PULSE S

- potition the BO12B delivers two pulies for every trigger pulse — one )
bulse in phate with the trigger output and one delayed by the amount

- mtonthe PULSE DELAY comtrols. DOUBLE PULSE is not available
. in the EXT WIDTH mode and sutomatically inhlbind it uhcl'd

n the NORMAL position, for each igger pulse, the BO128B delivers

. one pulse which (s delsyed on the trigger pulse bv lhl amount set on
the PULSE DELAY wnunts. v ‘

@ PULSE DELAY switch: for utming the range of pulse delay
~ with respect tn nlm In sl) modes bxcupl SOUAHE and EXT WIDTH,

@ h.alu delay VERNIER for mminunus adjustment ot puln dliay.
htuun the limits of the range sslected on the PULSE DELAY switch,
_ cbchwin mmion Incmm the defay.

PULSE WIDTR mu:h for ulccting lht range of pulse widlh
‘ umind in -n rnodu ucmt SOUARE md EXT WIDTH,

@ Puke width VERNIER: for continuous adjustment of pute
. width batwesn the limits of the range st on the PULSE WIDTH |
Cewiteh |

i
BN

@ TRANSITION TIME(s) l\ml:h tor nlming one of th: hvr pulu o
mmition time rm i’ ,

LEADING EDGE vernier: for continuous adjustment of pulse
lesding sdge transition time brtween limits of the range safacted on

the TRANSITION TIME switch, Clockwite rotation Increases transition
o, b R . '
.- TRAILING EDGE vernier: for continucus sdjustment of pulse ! .
tailing edge ransition times batween limits of the ronge selectsd on |
the TRANSITION TIME switch. Clockwise rotation Increases wansition
um . - t
@ MLITUDE_ (Vl switch: for selecting unp oi onlput pulsn

t

Fign‘}! 3-1 80123 Front and Rear Panels — Control Idennflcatlon Dnagrams

4 . ' . . 2!

Bl

’ @ Arnplnude UEHMF—’H lor cuntmuous adjustment of oumut
vultage between limits of ihe renge selected un the AMPLITUDE [V}
. switch, Clockwise rotminn m:reases the nutput amplitude,
1 " Bl
OFFSET switch: for enabling/disabling the offset VERNIER
which pesmits the baseline of the pulse OUTPUT 10 be adjusted. In
1he OFF position, the baseline of the puiu OUTPUT is zerp volrs.

@ OFFSET vernise: tor acjustment of bassline ot pulie OUTPUT
over thz range =25V to +2. 5V. : g

OUTPUT connector; BNC connecﬁ:r- . ‘ cu
@ 5YM/NORM/COMPL switch: SYM posnmn pmvndos an ourput '
that s symmetrical about the pulse basefine, NORM/COMPL reverses

the tomplement and vice versa, .
¥ .I ) : n ) . 5
INT LOAD twirch: switches the internal 50 ohm load either.
iNor OUT, Wilh load OLIT max, amplitude is dnub!ed to 10V,
PULSE POLARITY swn:h for selecting pulses of either poshlve
or neganvn polarity with respect 1o the baseline. o
1 i - .

TRIGGER OUTPUT connector: BNC cannector supplies posmve
trigger putput, Tr}ggn output ik not refated to the input in EXT :
WIDTH and RZ modes. K .

. ) :
GATE INPUT cornecror: BNC connector to whn:h gate pulses are

applmd The pulse oulpur and trigper output are synchronous 1o lhe gate
ﬂgnal

TRIGGER INPUT connector; ,BNC connector to which tripger

the duty cycle of the output; what was the normal output, betnmes C

pulses ore agplied when lhe RATE switch Is ket to EXT {~) or EXT{+). '

1

@ LINE ON-OFF switch: prm—fm o pre»iot off switch,

@ EXT WIDTH, NORM, RZ switch: NORM enables synchronous
pulse and tripger cutput, With sate switch set to EXT+ and this switch
st to RZ (delay trigger) or EXT WIDTH [widsh trigge: ) the trigger
eutput I asynchionous 1o signals applied to the INPUT connector,

H
'

@ INPUT connector: BNC connector to which RZ or EXT WIDTH -

trigger pulses ale spplied. Inpur disabled when rate switch is m toan
anurml range, i

@ U amp: gows when LINE ON/OFF switch is ON,

!

'
i
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e ' ' , — SECTION 3
. ‘. ‘.!|‘ . . | | .;‘ ; | - . t
. : ;. . OPERATING INSTRUCTIONS
,.‘ :,:_. : Il ' ’;:H’ ’ '
- =f" n" IiAlI
[ : :! A '
) 5 : J‘\' o l: i -‘:,\".
* ..-_ - - . ' o .’. i , ; ]
31 GENER AL ,;,J,-If"“ o -J-' i, shows the controls identified by a teference number in
oo : .n’," by --’-‘»,' b a circle. The same reference numbers are used in the
_ 3—21 _ Thls sectmn,{ iyes some general notes on the text when each control is mentioned. The control sett-
: “"a‘» operatiovt of, the 8012!3 together with npefating instruc- . . Ings shown in Figure 3—1 are the same as the initial

—_
:-

=

-

tions for each of thg operating modes o .
! :

'J'I
K

' NORM opergting rnodel, S
. RZ opetatlng mode' ,,—._ M0 ‘
et XT 'JIDTH operating mode

"‘f’ )Hf 4, . ) e 1
Full setting up Enstructions are given for normal internal |
tripger rrpbde. For each su-cesslve mode only the changes
necessar’y 10, thé control'#ettings are given. For ease of '+
opeqation the instzuctions \mll refer to Figure 3—1 which

. . *" fnl \

: ) s ! o P ,
. Y POS!TIVE }

" settings given for normal.internal trigger mode,

3-3" . OUTPUT FORMATS
3—4 - The vdltagé polafity' of the output uuises .

~ can be set to positive or negative using the POLARITY -
_switch @ This facility provides a simple means of

adapting the B012B to drive circuits with’ shifted power
suppl:es. . ' o '

]
ot B

bV e——

e

o -NEGATIVE - .
.'! t._.\—”‘;-sv i o

! i

. The output pulse can be set to symmetrical
" normal of cornp!ement using the SYM/NOR**/COMPL
"switch . Thus formats can be changed without having '

w0 re-ad;ust offset or amplitude controls. Symmetruca! '
. format pro\ndes a very simple means of checking device
" threshold levels, driving operational amplifiers and simula-

ting ampliﬂer outpms ' _ B '

oo AV

Figure 3—2. Positive and ‘negative pulse outputs

v

G ' BASELINE

c ' TR 4]

i OFFSET

i . o
)

Figure 3-3, Symmetrical Pulse Output




32—

) 3-8

. 3-8 . Normal/Complement puise switching can be
used:to provide duty cycles of up to 100% and for rapid
switching between logic conventions when testing flip-

“ flop set-up and hold times,

|"

+2v

o \

NORMAL

ov

+2V .
. COMPLEMENT‘ | . )
( ov ' . A

\\
"I‘ﬂ

]
" Figure 3 -4, Normal and Complement Outputs / ‘

3-7 INTERNAL 50 OHM L_OAD‘
The Internal 50 ohm load of the 8012B
can be switched in or out using the INT LOAD switch
(18). This makss impedance rnatching to the circuit .

“under test very convenient and also provides a maximum -

pulse amplitude of * 10V with the Ioed switched out.
When switched in, the outputis BY frorn 50 ohms into
50 ohms. The DC-offset is autnmatically switched off
when the Ioad is switched out. \

. " \
. PULSE PERIOD °

o e
. > PULSE DELAY S

: ' PULSE WIDTH

- 3—-10

39. CONTROL LAYOUT

The front panel of the 8012B hss been
carefully designed to provide a logical layout of the ,
controls: horizontal controls far pulse timing parameters,
vertical controls for pulse amplitude parameters, Thus

a particular pulse can be set up exr-emely easily and

guickly. Also, the pulse period, delay and width con-

}
AVOID THIS :l:: O

AREA

H

trols are designed in such a way that incompatible pulse
settings will be notlced immediately

T
S

:I:J"O

e

w0

v

COMPATIBLE SETTINGS . o

Figure 3-5.. .Positioning of .C.omrnls

3-11
long as the pulse delay and pulse width controls are
either set to the left of the pulse period control or; if
lr\mrtu:ally below the pe. tod comtol that the delay:
and width verniers are set cc. ter clockwise of the

period vernier. B , .

Compatible pulse settings are guarsnteed as '

- 3-13

[

]
NORM OPERATING MODE
, '+ There are six ways of operating in the
normal mode: . P '
" Internal trigger — the sepetition rate is
. determined by the [nternal rate genarator
which is internally triggered.

3-12

|
7 : A
oo ‘
1 I
[ ) . s '
0 . : L
i




uve @ T OoN

. i
R . '
-‘-1‘5'i : . External trigger — th'e rate generator s dis- . All output pulses are preeeded by 8 trigger pulse at the
o abled and an external signal is used ‘as the _ TRIGGER OUTPUT cunnector In square wave
- " ! .rrigger source. A mode the delay between the trigger output and the pulse
\ " g output Is fixed at 25 * Bns, but in other modes the
B Manual trigger — one pulse is produced each delay can be varied using the PULSE DELAY @ and
- time the MAN button is pressed, 'VERNIER controls, :
." Square wave — in each of the above modes ) , » . ;
. . a square wave output can be selected {pulse I ‘
. width = pulse period/2} instead of the - o -;
B variable pulse width output. The frequency '3-14  Internal Trigger
i is divided by two, ' | L ' }
S . o s 3-15  In this mode the B012B reguires no external
. Gating — each of the outputs obtained above. signal to produce an output. Rate, delay, width, transi-
(except square wave) can be gated using an tion times, etc. are all adjustable using the front panel
. external input, ! controls. The initial control settings (also shown in
S ‘ , Figure 3—1) are given to assist someone unfamiliar
. " Doubte pulse — this mode can be selected with the operation of the B012B. The pulse and trigger
: with any of the above outputs except ‘outputs should be connected to an oscilloscope using 2
- . ' square wave. Two pulses are produced for B0 ohm system (as shown in Figure 3-6); The oscillo-
' each trigger pulse, The delay between each scope {an HP 180C mainframe with 1801A and 1B21A
. _ pulse in a ir is varisble using the delay plug-ins) should ‘be set with the sweep time at 5us/div
. r _ controls ' and @ and the sensitivity at 2V/div.
. TR . . ' o ' T
. '
. | . J |
n - ' L
3 J | ’ o ! ' : ] 3
B puLSE PERIOD  (2) Teim
. " vernier-(®) Center ,
B PULSE DO''BLE/NORM (&) . NORM )
purse DELAY (B) Cpeam ' 180C
B VERNIER cow' | :
) PULSE WIDTH @ C L peam
§ VERNIER (8) ’ cow
L TRANSITION TIME Bn—-0.531 0z 80A . |1821A
' LeADING EDGE (0 Center TRIGGER "1 | V- ’
" TRAILING EDGE Center OUTPUT OUTPUT Tineur A - LExT np !
| AMPLITUDE 5.0-20 @0 | (o | o :
. VERNIER @) " oW r — 1
© 'POLARITY (1) 4 ' , .
JOFFSET  (14) " oN : ' 10100C ‘
;- VERNIER  (15) [ (Center ] 10503A '
SYM/NORM/COMPL @ NORM - . )
INT LOAD N | ,
! ‘Mode melector  24) "', NORM i 10503A ‘

'Figure 3-6. Initial contro} settings and test equipment
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- OUTPUT
~ 'according to t

- 3-18,

3-16 ' The clrculrs and controls involved in
normal lnrernal trigger mode are shown in Figure 3-7,
L "

- b
_ _ PULSE PERIOD (Z) ) mcoen Ot DELAY (E) FULSEWIDINLEY
W ) RIS i 1} VERNER{D J‘ ;‘if‘l,“ ! CUTPUT 15} VERNIER (B} VERNIER (B)
§ i : 4 R , i ! )
| i X ! P
r ! i 7 '
» t . i
r .
T30 1t RATE - SELECTOR | hORM DELAY WIDTH
ISER > ™ GENERATOR y © oRcon GENERATOR | GeNERATOR [ ]
J {. ' . .
‘ LALWIHIN )
! RLTHIN ' )
LNHILH 2 : ! '
s :
A (] N ‘ T Haka) Gl Y
IFUT ib >_ N kUt ¢ >— ';:;'!i’m ...I..__. . il”(“l..l i
' !
J N
Fip )
, , B L DR !
FAT TN T
-
' '
1
,
: ) . i
! . VERNIER (3} ANPLITUDE (7
' roLarity (B ) LB A )
EWITEH | i S !
3 F . ] L
F R
| : EMITIER - ouTPUT AMP, ANP.
INTEGRATOR | Fornih  [TReeO—————] awvriiriin VERMER ] aviEhuAtOR | outrut (8
) *-
2 4 .
! BOLY ! : .
TRANSITIDN TIME (3) . - _\_ oastamt LOAD >
LEADING EDGE @ ' 'W‘““R - GENERATOR DCOFFEETY )
i .
o YPMLNG EDGE (P — o ° : w A o ' : J
. [ \ \ : .
! EYM NORM COMPL AN oo
5‘&'“(:4 w . INT LDAD b DOk (‘} ) | 4
‘ SWITCH BB

1

. . . L ‘
' : o ,

Figure 3—7. Norma) Internal Trigger Mode — Block Diagram

'

3-17 The output pu!ses should appear at the

connector as shown in Figure 3-8
‘ e settings of the POLARITY switch
and the SYM/NORM/COMPL switch @ ..

" If the INT LOAD switch (38) s set 1o
OUT, the Internal 50 ohm load is switched out (this
.can only be done if the BO13B has an external 50 ohm

VERMIER (1B

loa"ll the ampiitude of the output pulse doubles and the o

‘offset ls disahled. All other pulse parameters remain
the same ; X

External Trigger

i

3-20 * ' In this mode the repetition rate generator Is
disabled and each trigger pulse [s produced by an exter-

" nal signal which

connhector

is applied at the TRIGGER INPUT
. ‘The input signal can be sinewave

I : !
of > 1,7V p-p labout zero) or pulses > 0.8V amplilude
(positive or negative) and ot least 7ns wide. The
amplitude‘must not leru:rzed L AT

. \ i
a, Set the PULSE PERIOD control
. to EXT (+) to trigger on the positive going
_ slope of the input or to EXT (-} to trigger
" on the pegative going slope.

b. The pulse delay, width, amplitude,

+ transition times, etc, are determined by the
front panel controls and can be left at the

. same settings as for normal internat trigger
mode.

d g
3-2i The circuits and controls involved in

. normal extesrnal trigger mode are shown in Figure 3—9.
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3-22 _
TRIGGER OUTPUT
connectors as shown in

l

and OUTPUT  (16)

The outmt@lm should sppear ot the
jgure 3—10 according to th-

1

applied ‘trigger and the setting of the PULSE PERIOD o

control

i )
1

! . r
'

(either EXT+ or EXT-).

v . ! !

Positive trigger . ‘
pulses width -
PULSE PERIOD (2) =E[;‘(Tl+)

[N
Lk
f ' )

., Sinewave tr[gﬁer )
— — — o Input width
PULSE PERIOD (2) =EXT(+) -

. | )
' b
+0.6V -—— : P
ov | . : :
6V -—— [ T
' . i hal
ov -.....-_|_..._...___...;’....._."_ ___________
ot l ' ) \ -| :
t‘ 1 ¥ N '
' l;: - . “
: A ;
ov ]
-0.6V --—-: g
| B
ov l—-.--._......._.'_ ________ I:_....._.__.‘_....

DMV

Negative tripger .
pulses width
, PULSE PERIOD @ =EXT( )

o Sinewave trigger
v pulses width’
. PULSE PERIOD (@) =EXTI-) |

L

_ Triéger output

ov ' |A pulses at
- 0 - TRIGGER OUTRUT @D ,
5 . +5\ | o )
. { ' . Positive output
Dv a —— —— — pulses at . )
' 253 } OUTPUT i ;
I : - -] P '
| FIXED |  VARIABLE DELAY ! (f |
! DELAY 35ns to 15 : W

Figure 3-10. Oulp=ut pulses in normal external trigger mode-

3-23 . The output pulse parameters and format
;an be varied using the controls shown in Figure 3-9.

3-24'  Manual Trigger

3-25 In this mode th;a .repetitinn rate generator
is again disabled and ecch trigger pulse is pton;!uced by
pressing the MAN button once, .
5. Set the PULSE PERIOD control (2)
tn either EXT(+) or EXT{—}.

3-26

H . ‘f
‘. . i !
1 R

b. The pulse delay, width, amplitude,

‘transition times etc, are determined by the

front panel controls and can be left at the
same settings as for notmai internal trigger
mode.

¢. Press the MAN button @ once for
each output pulse, :

- manual trigger operation are shown in Figure 3—11.

1"?' ‘. : L ..

The circults and controls involved n normal .

t

Lo
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3-27 . The output pulses should appear at_the - ‘ ¥
TRIGGER OUTPUT and OUTPUT *(16)  con- 3 - ’
nectors as shown in Figure 3—12, ' o
3 ]
i
r
i
‘: ] ,
I .
D23\ A A _ *
Y ! - , Trigger output pulse
: | : st TRIGGER OUTPUT (20
. | o ‘
L 4BV | _ . :
! : el ’ Positive output puise
ov l - N — - et QUTPUT
1 -l ' . ’ )
) bt | ' \ :
1 Variable delar .
[ <35nsto s |
{ ! ‘
3
' ! ! ' ‘ ' : L7 ;
; , :
' ; , ‘ Figure 312, Output pulses in normal manual trigger mode
1
i h '
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3-28 The output pulse parameters and format _ i 3-31 The square wave o_mput can be produced as- .
can be varred using the controls shown in Figure 3-11. follows: - r : _
,' , T ) s : .
‘3—29 Squnre Wave Mode . . : :
= J ' a. Set the PULSE PERIOD contral (2) 1o ]
3-30  In this mode. the pulse witith Is exactly half an internal range (s in normal internal wig- . ™
the pulse period (50% duty cycle), Pulse period, delay, ger mode) or to EXT and apply external - ]
transition times, amplitude etc. can still be varied using - trigger pulses at the TRIGGER INPUT
" the front panel controls, A square wave output can be cornector in order to determine the B
selected in any of the preceding operating modes; the ' repetition rate of the output pulses. S
follnwing points must. however, be remembered _ .
, . b. Set the PULSE WIDTH control @ to |
. 8, Output pulse has 50% duty cyclet SQUARE WAVE. B
. 1 ) . ' * i
b. Output putse rate Is half that of the rate N | [
generator {or input trigger puire}. c. Set the transition times, emplitude etc of
¢ : ‘ . ' the output pulses as for normal internal ' .
*." €. The delay between jnput trigger pulse " trigger mode, :
and square wave output Is fixed, S . ’ . B
) . ‘ _ ) o :
. : 1 LT
. d. The output pulse is symmetrical above . ’ l‘.
Y and below the offset level, . : ‘ L '
KR : R o 3-32 ©  The circuits and controls involved in square .
e. Square wave output cannot be gated, wave mode are shown in Flgure 3-13. v
-‘ B ‘ , . B . 1 . .}
. P ‘ : ; ..
o PULSE PERIOD {3} U puisE pELAY (B [
)  Mantron (® VERNHR () By DU 1) vERNIER () I VERNIER (B) @ .
I ? : - I: ! ! r
S T 1 ! ! | D B
E - ’ ) 1 . ] & B -
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PTWLTH Yo .
LEHTLN IR
SRR ' " LTS JaTRRE . A4 |
B v Co e ! : !
: : A ; [ SS BN e —_— : .
) o T (;?,:>— werkin § bur g4 >— oL l— T,’F%{'t’ —o/:/ .
. . o - B
| PrLAk
, L RGILE W b ' ’
! ST WITER (41 ) ) .
: . VERMIER (3 e o
: T .
S R @, A .
: f L. ‘
i __| "MEGRATOR _ FotLowen _.I-L’_— AMPLFIER vERNIER Am'm;mu outhur (@ .
T 2 . '
. g ; B
.ok . mb ' ' :
_TRANSITION TINE () . _ y :
e @ N P | e . »
marupumoe o '_°; w fLon . . ' - .
N H 1 : 1 .
EYMNORMCOMPL 5 B . ! ; '
r p o P BMToM INT LOAD onorr 3
© swiTek @@ . MERNILR (B -
Figure 3—13. Normal square wave mode — block diagram , .
3 h .
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! Figure 3—14. Output pul:ses"in square wave mode
. v . ! ' . ‘)
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3-33 * The butput pulses should appear at the _The gate input must meet the following requirements:
" OUTPUT connector as shown in figure 3—14. ! ‘ C
E ' , 'to enable the rate generator ~'
3 34 The output pulse can be switched to nega- input valtage > +1.5V or resistor > 1K
- tive or normal or complement and the offset and - from gate input to ground,
amplitude can be varied, ' o . : ‘
R . ' ’ to disable the rate generator —
_ 3"35 Gntlng Mode _ input voltage < +0.BV or resistor < 1608}
'3-35'  The output pulses obtained in any of the from gate fnput to ground,
oreceding operating modes can be gated b\ lyin
. an appr?;:ri:tee pulsge 1o the G ATE?I:IPUTV P V" 8 The gate input s TTL compatible and the inpul
Ceed +
square wave mode is gated, the level of the pulse base- ' uqltgge_ rnust)not ax. BV.
line after the gate heb closed depends on the number . 3-37 _ The.circuits and controls involved in gate
of putses during the gate "on’ time {see figure 3—17). .+ mode are shown in Figure 31 5. S } "
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Figure 3—15. Normal gate mode — block diagram
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3-50 a EXTERNAL WI DTH MODE shaped version of, the input, St is alio indapendent of

‘ SR
o .the TRIGGER QUTPUT . The external width - '}
3-51 In thIs mode, external pulses, applied to the - Input signa! must be > +1V to a rnaximum of £BY | , ,
'INPUT connector @ on the rear panel, tripger the -, - ' in amp.itude and must be'at least 7ns wide, o { .
transition time integrator {see figure 3-22) and cause : b . J ‘
the output amplifiers ‘o change state at the threshntd 3-52 _ Thi circuits and contro!s involved in exter- . . ‘
'Ievel of the input slgnal Thus the puise uutput is a ; : nal width mode are shown in Figure 3~22. . : o
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o A=2, A basic block diagram of the BO12B is shown
In Figure 41 and this diagram should be referred to
when readmg tHe following description. The pulse
repetltlun rate Is generated either internally by the'rate
generator. manually using a push-button, or externally
" by an applied signal. The pulses thus pmduced can be
. bated synchronously by epplvlng an external gatlng .o

" signal to the gate lnput. The output of the rate generator
., isfed o the selector clrcuits and to the trigger amphl‘ ter

;. to produce a trigger output.
‘ b " X l ! i t o ¥ 1
7 8-3, " The 80128 can be used ln one ot three modes
| of operetion' Normal mode, RZ mode and External Width :
|, mode. In Normal mode the pulses are generated as B
‘described above;
~“In RZ mode external signals, applied dnrectly 10 the delay
generator, determine the repetition rate of the output
pulses, In External Width mode external signals, applled
“to the lntegrator determine width and tepetition rate of
the nutput pulses The mode switchlng is accomplashed

INTRODUCTION |

__THEORY OF OPERATION

4-4 The output of the selector circuits, in Nnrmal

and RZ modes is applied to the delay generator whlch

delays the pulses bv the amount set on the delay '
_controls. -

4-5. - Indou’ .2 pulse mode two pulses are
produced for each trigger pulse, the normal delayed pulse
: pIus BN extra pulse that by-passes the delay generator and
" Is thus not delayed.
4-6 The pulse spikes from the delay generator -
" are applied to the width generator where pulses of !
defined wldth are created. . o o

‘47 The output of the \nﬂdth generator.or, in
‘External \WWidth mode, the external input signal is applied
to the integrator where the transition times of the leading
and trailing edges are made variable. .
4-8 Finally the output of the integrator is
ampllfleu passed through a verlable attenuator and has

, bv the selector circults. , . the variable BC offset added.
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Figure 4—2. Repetition Rate Generator Block biagrem
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4-9  REPETITION RATE GENERATOR ' 4-14 ' Externa) trigger.operation
200 A block diagram of the repetition rate i ' 415 iInexternal trigger mode the rate gencrator i

generatar s given In figure 4—2 and a full schematic In -
diagram 1. These diagrams should be referred to when
reading the fnllqwing description.

3 N i

4-1 The pulse repetition rate Is determined:
a) by the internal rate generator
b) externally using an applied signal .
c} manually using a push button, _
v 4-12 lnternal rate generator D
4-13 When the inlernal rate generator is used, '
_ one of four period ranges is selected using the period |,
y ) range switch, In the three slower ranges, ramp capacilo;’s
.1C23, C22, C2fl) are selected to provide the required | -
repetition rate, transistors Q17, Q18 and Q19 switch
£ these capacitors in or out. In the fastest range, no ramg! -
capacitur is switched in; the time is determined by -
. preset capacitor c24. In operation'the selected capaciur
+ discharpes through constant current sink Q20 controlled
by the pulse period vernier Rl and the value of the ,
' .-.capacitor, As the voltage at 020 collector approaches
zero, CR17 becomes forward biassed causing Q11 and S
. Q13 to conduct and rapidly recharge the capacitor,
-“The pulse period vernier controls 021 and Q10 which
. et 85 a voltage swing Iimiter and determine the upper
_'vgltage limit to which the remp capacitor cen recharge.
When the capacitor has recharged to this limit, @13 and
: an cut off thus allowing the discharge cycle to resume.
" The output from Q11 is applied, via the differentiator . -
- network Q28/L3/R35, Yo the delay generator and the
+ trigger output amplifier, ..

1
' s

" negative spike is produced at the collector of Q4 which -

“pressed, - . v
4-18  GATING | |
. 4-19 Gate singals are applied to the gate amplifier

-enables the pulse source, Thus output pulses wi'l be

- A4-21
" operation showing the signal paths used. Figures 4—1, .

* to when reading the following description.

used as a pulse shaper, Trigger pulses are applied 1o the
differential amplifier @1/Q2 which in turn switches the
Schmitt trigger formed by Q3/Q4. The negative output
spikes from the collector of Q4 turn Q5 on énd Q13 base
rises so that Q13 and Q17 turn on to produce an output
pulse,

4-16

Manual operation o

When the manual pushbutton is presse'd, a

4-17
enables the current switch Q11/Q13. One pulse is ’
produced from Q11 each time the Manual pushbutton is

QB/Q7. 08, normally off’, is turned on by the b_V leve!
{otf time} of the gate Input pulse. Thus Q6 is turned on,
the current through Q6 lowers the base voltage of Q13 and
so disables the rate generator, When the level of the gate
Input pulse reaches +1.8V (on time) Q8 turns on and

produced from the rate generator only during the gale
input pulse ‘on’ time.

4-20

’ ] . . ¥

SELECTOB CIRCUITS

A block dnagram of the selector circuits is
given in figure 4—;3 and is repeated for each mode of

4-3 and the schematic diagram 2 should be referred

:

1
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‘ A S fow | [oszf o] [on jor 0w, D7 : ’
. ) . Yoo :
' ) st ' 1 1
T P S N —_———
! : . . ' '
O SQUARE ' FROM SOLARE FROM RZ!
DIVIDER WAVE DIVIDER EXT WIDTH
, Q9050057 045,050,051 . .-.mmm.&qrsn ‘

F_igirre 4-3A Normal quc {including external trigger and gate mode)
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. . - , ' - - 4-3 .
- 1 ) L] . ;,= ,
.‘ . : ) I : . Cat " i
o '4~-22 . " In Normal mode, the rate generator output is a ' o ‘
B ~ 8pplied to the delay generator via @16 and to the trigger ‘
- amplifier via Q16. ¥f double pulse mode s selected, the '
. puise is also applied to the width generator via ditferential . .
‘ ump!ifier Qb4/Q55 (see schematic 3).
. l ! ' i ' )
B * J ‘ b / ,
: 10 TRGGER AMPLIFIER \ B / :
. " 022,029 S /
_ ——————— L
R ] . ! . I
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B ! Figure 4-3C. Ext. Width Mode
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_ v o ! 4-24 In Ext. Width mode the rate generator.
. 4-23 In RZ mode the rate generator output Is only output is only uSed to generate trigger pulses, via Q16. |
" used to generate ttigger pu!ses via Q16. The RZ input is The Ext. Width input is.applied, via Q43, Q46, Q45 to the
' ‘ applied, via Q43, Q46, (145 to the dsfferential amplifier differential amplitier 042/047 to pulse shaper 3 and the
.' 0421(147 and gate 044 to the delay generator, _ ) integralor. -
.l o ) ! I i
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Figure 4—3D Square Wave Mode — -
I . . ! ‘
! o .' . . . | ) .
4-25 In Square wave mode the output of therate , 4--28 The purpose of the delay generator is to

’ 1

generatof is applied, via Q14, to the square wave divider,
The output of the divider is applied to the trigger nmplifier,
.via 052 and pulse shaper 3 and the imegrator via Q4B. '

1 ' . L

', 4—26 DELAY GENE_RATOR |

b

’ 4—27 oo A block diégram of the delay generator is

i given in figure 4—4 and a full schematic in diagram 3.

These diagrams should be teferred to when readmg the
fcllowing description.

4

delay the pulse source, whether from the internal rate

. generator, external tngger or from the RZ input within’
the range of 35 ns to 15, with respect to the trigger
output,

b

4-29 - The current snurce {Q23), the monostable
{Q30/Q31) and the recharge circiut l026i are controlled
by the width switch so that the delay circuit is inhibited

in square wave and external width modes.’ ' .
t . . .

[
bl kz outPur _ | D
} .
SELECTOR | ! . | ,
R [+ A Lo o
' E LES
ARO&IB | - 1 NoRMAL PARLSE OUTPUT :EERLEC,TE‘R %L _
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1
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’ | R ]
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! SOURCE 073 : . m?s%' 055, .
) . L___;____ _____ . 1
A ' 1 , ,
. !
' RAME. MONOSTABLE | [ . PuLse - 19,200 :
CIRCUT SHAFER ™= GENERATOR
£32.03A09% 030,03 2
.
. h ]
Vo ' RECHARGE !
: CIRCLIT \
026 T

Figure 4—4‘Deiay Generator — Block Diagram |
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4-30 Under no-signal conditions, Q31 is off, Q30

‘is on and Q26 is acting as 2 sink for the ramp current,

1 Thus the ramp current source {Q23) cannot charge the

.+ ramp capacitors. A positive pulse input signal turns Q31
on and Q30 off, Q26 tollows Q30 collector and thus is
non{onducting The selected ramp capacitor is charged
by the current source 023 unti! a level is reached when '
Q?;O turns on again, which turns Q31 off, Q26 now

4

conducts again and rapidly discharges the selected ramp
capaciter, The output from the monostable is a negative
spike, coincident with the pulse input, followed by a
positive spike which occurs some time later and is

used to drive pulse shaper 2. The time between the pairs
of spikes Is the time taken for the ramp waveform to

" reach the threshod level of the monostable (030/031)

 hoethe delay time,

[

. a qumsz L—

source {034} and the monostable {Q40/Q41) are
controlled by the width switch so that the width

- gircuit i inhibited in square wave and external width
modes. )

in figure 4—6 and a full schematic in diagram 5. These
diagrams should be referred to when reading the
followipq description.

1
'

. C PORE o4 ‘ ¥
[ ‘, L T | '
. . . SRt ,
‘ . . ! . ' —/\_ [ ' !
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| I ‘ o 1R i‘; ETCT e B A e PO ¢ ,
. . .’ N ) ! . O . ' ’ 1
e ’ RECHARGE . [ e
: CRCUIT
. o o 03B ; ! :
) ‘_ . ) ) . ! ) ' ) . )
- - - . SDUARE WAYE INPUT A } R
- . B -l | o
. | AT —
SO . FIGURE &3¢ ; o _
. . - Fugure 4-56 Width Generator BI'\ck Dlagram ,
. v, N ' i ! 1
e . :
e . : : ) _ : s ’ '
: . ) ' . ¥ B . i ) P \ i .
. : 4-3 WIDTH GENERATOR ; ! 4-35  If square wave or external width modes are
ol S being used, the output signals from the selector circuits
-1' ' 4-32 - A block dlagram of the width generator is in figures 4-3C and 4—3D ere applied directly to pulse
- given in figure 4-5 and a full schematic in diagram 4. : shaper 3 and both the delay and width generators are
- ! These diagrams should be refe:red to when readmg the o ‘ dlsabled o R
.‘ follow[ng description, , : | ‘
- . I‘ {, | ) ) ! ’ - . [ 7 . r .
. 4-33 The function of the width generator isto 4-36 INTEGRATOR N o
“.' : create a pulse of defined width for each positive pulse K Col L ‘ o :
! . © spike received from the delay generator. The current 4-37 A block diagram of the integrator is hiven

4-34 The width generamr circuit is tdemlcal to’
the delay gpnerator circuit except for the ditferentiator

\ apphed to pulse shaper 3.

on the output (LT3}, see para. 4—30. The output pulse is. .

N . )

4-38 The purpose of the integrator circuit Is, in

- all modes of operation, to vary the rise and fall times
A{transition times) of the pulse leading and trailing edges.
The theory of operation |s gwen for normal pulse mode

only. ,
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4-39° The leading and trailing edges of the pulse 4-41  The ramp capacntor charges in a linear manner

from the width generator turn the Schmitt tripger {Q1/

~ Q2) on and off. Transistovs Q1 1o Q6 turn on and off

asfollows: = -~ . |

rU t % “} v
. B .

. schn'{ o1 onioy OFFl
PGER | :nz 0°Fla2 On

) ,us ON 'ISDFFE

' INTEGRATOR 4 123 OFF'QBON

1

Sty } 04 ON |04 OFF |
; osmrr'oson

: VOUTA GE AT COLLECTORS
OF 04/

i

4-40 ' The leading edge of a pulse (beginning of 3}

switches Q1 on which'in turn switches Q4 and Q5 on.

Current flows from the +17V line through Q4 and charges

the selected ramp capacitor {C11,€120r C13). The

‘current flow is comrol!ed by the Ieading edge vernier

{R7). Q5 acts as 8 current switch and delivess the cuvrent
' frorn an through Q5 to the =17V line.

from the +‘|7V tine to Q9.

_untii CR6 becomes forward biased and begins to conduct

via @9, Thus the pulse top is clamped at a polenlial
defined by the voltage source Q9/Q10.

| o 1

[

'4-42  Attheend of penod t-|. o} swnches off and

thus Q4 and Q5 switch off. Q2 switches on which in

turn switches Q6 and Q3 on. The selected ramp capacitor
now begins to discharge through Q6 to the =17V line. The
current flow is controlled by the tralling edge vernier

(R B). O3 acts as a current switch and supplies current

H N

i

. 4-43  The ramp capacitor discharges in a linear

manner until CR5 becomes forward biassed and begins
to conduct via Q11. Thus the pulse base is clamped ata
potential defined by the voltage source Q11/Q12. Tke

" cycle'is repeated when at the end of t2, Q2 turns oft

and Q1 turns on again’

'
' i .

4—-44  The voltage source Q35/036 supplies the

reference voltage for ;witching the ramp capacitors. . .




4-46

461

4-53

454
_circuits is given in figure 4—8 and a full schematic in

- diagram 7. These diagrams should be referred 1o when
- reading the fo_llowing description,

heo ' .. . o I S .

. 1 1 . ) .
4-45- - Therange capacitor C14 and R41/R42. |
constitute a low pass filter which Is active in the ranges
between 0.5 ps and 0.5 5, The tilter Is turned on and off :

via cmsicnu and CR24 to CR27.
|

" OUTPUT AMPLIFIER o

4-47 . A block diagram Iof the output amplpﬁer is
given in figure 4—7 and & fult schematic In dlagrarn 6.

~ These diagrams should be referred to when leadlng the

'4-49

a-7

4-48 The output of the integrator is epplied to
emitter follower Q13 and then to phase splitter Q15.
Translstur Q14 adjusts the symmetry between the leading
and trniling edge transition times in the vernier CW paosition,
Roll-off adjustment for positive pulses is achleved using
R104/CR17 and for negative pulses using @17/Q18/R60.

The appropriate pulse polaritv is selected
bv relav K2 which Is controlled via the pulse polarity

ampllfier (@19 to Q24), the output of which is
‘symmetrical about the baseline. High level amplitude )
adjustment is accomplished by adjusting voltage source

' Q27/Q28/ RE8 supplying the common base stage Q24.

Low level amplitude adjustment s accomplished by
adjusting voltage source Q25/Q26/RB7 supplying the = .

* common base stage 022,

Pulse clipping correction is accomplished
by adjusting 869

A

4-—52 The'internal 50 ohm load is swnched inor
out by the int. Ioad switch via relay Kl L

| OFFSETS AND ATTENUATORS '

A block diagram of the offset and attenuator ,

- following descrlptlon ‘ . o switchSB S
1 L
) : I .
O 3 I
U FIGH LEVEL
POLIRITY CLIPPING
. - l SWITCH 58 +|  ADusT AR E )
‘ . |I5EE FIG &8) _ow 027i028
S ' . At [
SLOPE ' \ CLRRENT :
TivE CRIZIRIOL Eb [eRi:Tir vy ER SIS
ALUUST 012 , A SQURCE IO MPLITLDE
FROM v I EMITER s |/ PHASE T ‘ FIGURE &B
INTE GRATOR | FOLLDWER  jaadd SPLITTER . -
. FIGURE &5 . : 0%3 05 l_ o
' : ! CURRENT ‘ : '
. 0200023 | SOURCE | . 30 m
/ ' COMMON T : I
. ' b6 ot CLIPFING IWLEVL LA '
0170w . ADJUST TUOE
‘ : ' 038 5’;,
\ .
! . s i
1] . .
L Figure 4—7. Output Amplitier — Block Diagram
: I o | o .
4-60 The pulse is then applied 1o a push-pul 4-55 . Transistors Q30/Q32 and 034/Q42 are pulse

baseline current sources and the appropriate pair are
switched on by the polarity switch, If symmetrical format
is selected, both current sources are inhibited,

)
{

4-b6
is achieved using R150 and R149 fespectwely

4-57 In order to adjust the amplitude and maintain

* the correct output impedance, a four step attenuator {57)

is used in coniuncnon with a ganged potenuometer
network {R11/R12),

4-58  Transistors 033, 035,041 and Q48 provide:
dc offset for, the output pulse. If the offset switch (S9) is

set to off, transistors Q33 and Q41 are held off and there
is no dc offset output. if the offset switch Is set to on, |

the bias on the bases of Q33 and Q41 depends on the

I

Positive'and negatlve pulse basellne adjustmen! ,

i l‘;}',' n
(

\ .




1o

._.)- .,' ) L . . . )
* setting of the offset vernier {R9). As the veinier is’

Rt

1

FROM DUTPUT -

'

»turned counter clockwise Q32 is turned oft and Q41

" Is turned on supplying a negative offset current. As the

* vernier is turned clockwise QM is turned off and 033
is turned on supplying a positi\m offset current. The'
" current is applied to an output load {L1 to L4, RB 1o

R!D)

!

L]

Figure 4-B Offsets and Attenuators — Block Diagram :

AMPLIFIER o : : .
FIGURE E"’ ) ' , :
S PUL l:
a:us:u .
FOLAITY AND wbunoE AW TUGE P
| s B RV RY2 ATTENATOR ~ outhu
ADJUST \
GIV03LGI2IRLS \
N H ).
FET

' swicien) | el i

YO POLARITY AND VERNER Ry .

RELAY K2 ’ |

ON FIGURE &7

’ B !

]
r v ! : . I PR .
b :
a 4-59  POWER SUPPLIES T
-4-60 The +17V and —1 7V power supplies are

Identical series'regulated types using IC regulators (U1

" and U2) and serles pass transistors (043 and Q44).

Resistors R161 and R99 act as current sensing resistors
to enable the regulators to |ll1'lit the cuirent output.
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5.—1 GENERAL DR - < B Rernovn the three screws securing board AS
R TES Vv L 10 !he rear\panei ‘Unsolder the two wires number, 937
) )
Bt 6-2

This section contains iniormaribn on the

removal of covers and assemblies, performance \rerifi~
- cation and recalibration { mrernai checks and adjust-i ‘
s ments} procedures. ) "

: 17." AR .
R A Y
R
\

" from the ac line supply. 1t.is advisable also to Jeave the - | ‘\j .. " the rear panel. This is necessary to improve thermal
" " instrument for a few minutes after dlsconnecting frorn o conductivity b‘?‘“’”“ the ‘“’0 5“"3035- "\ PR
. theline, to enabie capacitors to drscbarge. Ly ‘x.: Lo : "-‘ ‘. ‘, ‘."' Cale k i
j . ) I ! i-'.’»‘ , ’,. ‘ I' ' .
‘ , o T L 5— 5 Mother Board Assernblv'l ‘
T , : ‘.‘. ‘ S .‘-A, '. A‘ v N . "-, 1 Y
5-4 . REMOVAL OF COVERS PR UL ! K -

r" e

BB est
. remove. the four. screws from each of .he two covers and
slide theco\rersof! e o R

REMOVAI. OF ASSEMBLIES

‘assemblies. Table 6", gives the colour code used to ‘.' ;

‘ nnoraneestripe» e : o
’ R ‘ T T
PR ) B f‘- e
. 5-8 Trrning Boerd AssemblyS |
oy - - :"}‘
T =B - Disconnect coaxial cable W5 and wire 93 1

., from board AB. Rernove the three long securing screws
. and spacers and ease the board out of jts connector on
S board AZ. »

1
'
-

.s'-jp_, Output Board AssemblyG

5-11 Disconnect wire 93 and unsolder coaxral
- oabie W4 frorn board AB.

1 l_.

vy

,5-12 - Remove the four screws scuring the rear ;
wt7 - panel-to the frome. Withdraw the rear panel and board

Asthroughtberear of the frameasfarasthe power
> supplv ieadswillpennit. A

T L

'Before attﬂnprinn rémoval of covers, . . .
. euembliesorcomponents,diwonnectﬂreimtrument" Vo

The gain access to al test: points and assernbliesr, A

P Referenoe shovild be medetoﬂre Assembiv )
' Location diagram i6—1i be sre attempting to rerno\re, "-4 .

identify the internal wrring, eg wire 93 is white. with | '\' :

"i.win

SRR RS

.. and the two Wirés number 923 from hoard A6. Carefullv
'aw board AG from the frame, e . '

o 5'—'14' When bcard AB is being refitted rherrnal O
" cornpound {HP part no, 6040—0265) must be applled '

2" to the output amplifier heat‘ sink where it boits onto.

" Remove boards AS and AG as detaiied in
paragraphs E—Bto 5-—13 -'{. ST hoe vy

L r. L " 1 b . '. 4 .. "

BT Unsolder coaxial cabieWSconnectingthe
N outputjack to board A7 at the board A7 end S

' ‘ : 5——18 e Unsolder the power supply wires irorn the

AR lme on/oif switch 1512) TS K ,; i
. SR ‘.i' o : Wt E "; Lo " v

579 Disconpect the s wiresr 91 oz e, Dand
90from the toprear of board A7 S - “ _'h_

t 1
By v " o I o
£ " '\ 5 W [ U]
o 1 LI o .|, ,
! \ , N .
4 e Y |' f -‘.‘ | .\ J

.'1 "‘I'5—20 Disconneot the three wires3 4 andEirom o
. “.,nhe bottorn rear of board A7 & 'i" ORI EN

S _‘ B 5—21 Drsconnect lhe wrres from aII vemier comrols *
(EE -except arnplrtude ie Rl; R2 H3 R7 RB and HQ at the
o boardA?end i " . oo

‘.' 5

“. 1.,

s
{R11/R12} usinganAilen key, ‘,r‘..'_‘_., i

1 . o ol

. ; n [
5-23 -Remove thesrx screwssecurrngboardA? to RN

the front: panel and carefully remove the board from
tbe frame..
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K | | T s2aw06-20 gi\re the procedures for adjustinga
5-24 PERFORMANCE TESTS' S !serbiciable instrument to bring it within specifiction, The [}
628 Tebles 5—2 1o 6-23 give the procadures for 1 checks should be perforrned in the o:der in which lhey
. verifying that the instrument is working to the specifications. . appear, . .
Rigid obseruance of the sequence in whlch the tests appear " v - ‘
is unneoessary TR , . T 528 SERVICE PRODUCT SAFETY o .
» . : , . ' + CHECK ; o '
‘ 5—26 ' INTERNAL CHECKS AND : ,- ' * [ ]
o - ADJUSTMENTS o o _ ~ B—29 . This check {table 5-30) should be performed ... i
: L , v " following the internal checks and adjustments to verify 1he B
6-27  The internal checks and adjustments in tables. instrument safe!v e o
1 , . , a .
i . .
| i ; ! . .
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5-3
" . ) r ¢ o Fj‘. '
K ‘ Table 6—-1. Test Equipment ahd Accessories
|INSTRUMENT ~ |,  BRIEF SPECIFICATION RECOMMENDED MPDEL
Counter Frequency range 0 ~ 50 MHz with 'HP 5245L
5 Prescaler plug-in - HP 6262A
' . o . 3 . Y . o ‘
Oscilloscope Dual-channel, 50Mhz bandwidth ' HP 180C
e 20mV/div sensitivity, sweep speeds with plug-ins
= ' 100ns/div to 1s/div, with sweep 1B03A, 1821A |
. : : delay | 7 . [} o
Y ' .
‘ : : .

Digitai Voltmeter 100V range, Accuracy " HP 3470 system .

* {0.03% reading + 0.07% range), comprising 34740A
oo L : display and 34702A
o | Multimeter.
Sampling Oscilloscope ' | , Dual-channel, * GHz bandwidth | . HP 180C
o ' 2mV/div. sensitivity, sweep speeds ' with plugin ‘
o . o 100ps/div 10 BOus/div. : 1810A '
: Test Oscillator Frequency range 10 Hz to 10 MHz - Hp SSIB : ‘
TestOsclllator + . -Freguency range 10 MHz to 500 MHZ ‘ HP 32008
' Pulse Generator | © Rep.yateat least IMHz, ' HPBOTIA
’ _ L variable width (1us to, 100ms), : '
' ‘ 0 . emplitude OV fo 2 BV, ; ' '
" |accessomies . I ) I | o
50 ohm cable assembly, 23cm Jong, with male BNC connectors HP 10502A
. e . i ) o PR ‘
59 bhm cable assembly, 122em long, with male BNC connectors (4 required) ' HP 10503A
* . Test leads for DVM — dual banana plug ' . . HP11003A !
' to‘,p'rolbe and ¢lip : I o o S
. Connector, BNC male to type N female {2 required) " ' HP 12500077
~ Connector, type N male to BNC male (2 required) 'HP 1250-0780
“Tee Connector, BNC | WP 12600781 .
50 ohm Feed-through termination ' ' HP 10100C
' {

Pulse Adder |

: ‘ ! " HP 151044

1

20dB Attenuator, 50 ohm (2 required) -

1

HP 8491A . E

SN BHE A EEE BB EEENRENERNRENEBSENREREBRSRRSNBESBEEBMN |

ot
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Table 5-2. Performance Téstl: Pulse Perfod ' . o

i

. PULEE GENERATDAR

|1 Fo ]
’ COUNTER
BrsL
1RIG FoPuLEE
, our bur
' o
‘ ' ypeoak
INITIAL CONTROL SETTINGS
" PULSE PERIOD 2’ _ 20n—11
VERNIER 3 . .cew
PULSE DOUBLE/NORM 4 : NORM
PULSE DELAY B _ 3sn—14t |,
VERNIERG6 - cow
PULSE WIDTH 7 ' = 10n—-14
VERNIERSB : T COW
_TRANSITION TIME B 5n—0.54
- LEADINGEDGE 10 . ccw
TRAINING EDGE 11 N o
AMPLITUDE 12 _ : 50-20 '
VERNIER 13 o cw
OFFSET SWITCH 18 |, ' . OFF
_OFFSET VERNIER 16 . -
SYM/NORM/COMPL SWITCH 17" = NORM
INTLOAD I = | o N
POLARITY 18 ' | . ' +
EXT WIDTH/NORM/RZ SWITCH24 - - NORM
CBR4BL: o . . o
FUNCTION S FREQUENCY
SENSITIVITY - v
TIME BASE " pdjust BS NeCEssaTy
STEP INSTRUCTIONS
1, Check repatition rate for each set of

control settings given in table:
' . : i
1 . N . \\

PULSE PERIOD

VERNIER PULSE PERIOD
2 3 :
s TR .
20n—11 . cow < 20ns
W—1m .o - CCW <
. Tm=10m , CCW i <, Tms
1om-1 cow <10ms

10m-1 oW S on

For the last setting, set the 52450
FUNCTION switch 1o PERIOD AVERAGE 3
and measure the pulse period.

FAEQUENCY

> BOMHz
>IMHz -
> 10KHz
>300Hz
< 1Hz
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' . L ' Toble 5--3. Performance Test: Pulse Delay
S f ! [ .
| | '
. . H \
. ' , OECILLOSCOM.
IR ’ Thoc: : ;
. PULEE GENERATOR ) f
B [ 4F- ]
s ,
. o ™o
[ our
-"l . ! i
[ 1
. ! . o
- B il H o I ’
- y B ! I ,
| I ' J INVTIAL CONTROL SETTING, , .
- . ) .“ . , ) . B -
. PULSE PERIOD 2 we step 1
. ' VERNIER 3 ’ mustep 1
_— ' PULSE DOUBLE/NORMAL 4 NORM
._- . PULSE DELAY B westep t
SR J VERNIERS : ccw .
. o PULSE WIDTHY wastep
S VERNIER® - - CCW
. ' L TRANSITION TIME ® Bn—0.5
T LEADING EDGE 10 CCW
I TRAILING EDGE %% ccw i
B . ' AMPLITUDE 12 ' 50-20
T NVERNIER 13 : oW |
. ‘ OFFSET SWITCH 14 OFF
- : OFFSET VERNIER 15 .=
R ; lsvmuonwcowl.swncu ” "NORM +
[ INT LOAD 1S T N '
SR Pt POLARITY. 18 - ' + :
. T oy . Ex'rwmmmonmazswncuu NORM
. ! N
» ! STEP INSTRUCTIONS . -
' 1 ’ v
. o : ] For each of the control seitings given in the tabie,
J A maszure the delay time berween the lesding edoe of the
_ trigger output pulnand the ludmgrdpof the output . ¢
_- R : ' : pulse.
. o , : ' ) 2
. P _ _ . PULSE PERIOD ' VERNIER PULSE DELAY  PULSE WIDTH
/- : 2 L. 3 5 7
. S .l o - m . ctmll"I o 3Bne W 10n = 14 <35 ms
. ‘ ‘ W—.Tm center H—im W—1m <1 s
» ‘ 10m — 1 cCW - Im-10m . .im—10m + <100
:. B . Yom — 1 N 10m=-1 " Im-—10m ' - <10ms
. N ! o . L ! . 1
A ) ! . I ' !
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PULEE GENERATOR - - ,
1} '
) . . YA [T-27%
me e we o L aa
. '
] i
: T
. 3 "
. 1 I,
1 _ , !
ot ’ -y . . ! _\
. INITIAL CONTROL SETTINGS
 PULSE PERIOD 2 ' mltrpl
VERNIER3 o]
PULSE DOUBLE/NORMAL & NORM
, PULSE DELAYB . ‘_ asn-1p
" VERNIERS _ .0 cow
PULSE WIDTH?, Lo see step 1
VERNIER B ccw
TRANSITION TIME B  Bn—0.508
. LEADING EDGE 10 . [ COW
. TRAILING EDGE 1 ) COW’
" AMPLITUDE 12 ' '6.0-2.0
VERNIER 13 : cw
OFFSETSWITCH14 - OFF
OFFSET VERNIER 15 . -
SYM/NORM/COMPL SWITCH 17 . NORM
"INT LOAD 38 - : N '
POLARITY 18 +,
* EXT WIDTH/NORM/RZ swncnal NORM

SYEP lNSTHUCTIONS i

l ‘ Maeasure the pulse width for each of thc cnmrol mtings

10m—3

given in tablt.
SRR | , ‘ .
PULSE PERIOD . PULSE WIDTH
- T
We-1m u-.1m
Im=10m JAm=-10m -
$1om-1

L us
 <mS

<toms '

Toble 55, Performance Test: Minimum Pulse Width

j \ DSLILLOSCOME
' C e
PULBE GENERATOM
| iF. 3 \
gt 11
™G PULSE R . fv:"
DU‘; Dla , ' . o
ﬁ [FreTE
A
\ B 1mm
' ! 10803
-4
10MI3A !
" L]
)
)mmm. comaou. ss‘mues ‘ .
" PULSE PERIOD 2 20n-14
" VERNIER3 Center
PULSE DOUBLE/NORMAL. 4 NORM
PULSE DELAY 5 35n-14
"VERN!ER & ‘ , cow }
"PULSE WIDTH 7 1001 ,
VERNIERS . ' : cow . o
* TRANSITION.TIME 8 - - Bo-OBRE
LEADING EDGE 10 : roew
TRAILING EDGE 31 ' ccw
AMPLITUDE 12 50-2.0
VERNIER 13 oW
OFFSET SWITCH 18 OFF
OFFSET VERNIER 15" ° -
SYM/NORM/COMPL SWITCH 17 > NORM
INTLOAD 18" CING
'POLARITY 19 ; neg..
EXT WIDTH/NORM/RZ SWITCH 24 NORM
STEP msrnum'lou HESULTS

1 Adlust smplitude VERNIER 13 to obtain full- mun dis-

. . play of pulse amplitude.

2 Measure pulséwidtht

. . . .

3 Set POLARITY 1910+
4 Measure pulse width:

'
L0

]

< 1008

<1008

T TR
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/ Table 56, Performance Test: Pulse Period Jitter - Table 6-7. Performance Test: Pulse Delay Jitter -

[ ) 1 \
. - ! i feruiopriwe i . . l renL e
' PUALE G RATDN ‘ had : ' " PUABE ARERATON ' - s
' T3 o B . I T3
RS . ;
5 i otk [ A
e TG (LS T Y L fires
" [T, ] L our Dy » [ 1 -
o ! o ) [- 3 o L
: | _&mu
! ' o . . )!
ADHDON
s ' Yobas
R b . o INITIAL CONTROL SETTINGS CL :
INITIAL CONTROL SETTINGS . ‘ VL . _‘ s
' ' ' _ ' PULSE PERIOD 2 Im—10m
PULSE PERIOD 2 ' 14-0.m ' VERNIER3 i see step 2
- VERNIER 3 see step 2 PULSE DDUBLEINOHMAL 4 | NOBM
PULSE DOUBLE/NORMAL & ! NORM 3 pULSE DELAY 5 IH—-.1m
_ PULSE DELAY 6 36n—1p G VERNIER S seestep 3
VERNIER 6 : CcCW ) PULSE WIDTH 7 W—1m
PULSEWIDTH 7 b 1H=1m _ VERNIER 8" ! 1 Center
VERNIERS - ccw - . TRANSITION TIME B ' o Ba-OB
TRANSITION TIME B : 5n—0.5u ‘ LEADING EDGE 10 v -ccw
LEADING EDGE 10 CCwW - " ; ' TRAILING EDGE 11 ' CEW -
_'TRAILING EDGE 11 ccw . * AMPLITUDE 12 | B0-20 "
) AMPLITUDE. ‘2; y ) .5.0“2.0 )r VERNIER 13 - v cw ,
- VERNIER 13 . cw ’ OFFSET SWITCH 14 OFF. '
OFFSET SWITCH 14 o ' | OFF _ OFFSET VERNIER 15 -
. OFFSET VERNIER 15 ' = o ' SYM/NORM/COMPL SWITCH 17 NORM i
" SYM/NORM/COMPL SWITCH 17 NORM - INT LOAD 18 | IN
INT LOAD 18 ' IN. POLARITY 19 ) : +
-POLARITY18 . * S _ EXT WIDTH/NORM/RZ SWITCH 24 _NORM
 EXTWIDTH/NORM/RZ SWITCH 28 NORM . » L
B \ : . . n b . ’ . ’ \
' STEP INSTRUCTIONS
y ) i
. R ' 1 Setthe 1823 A contiols os follows: :
STEP INSTRUCTIONS ' , Main sweep 50 ms/div
: o _ ' Delayed Sweep , Wisfdiv
1 Sat the 1821A controls as follows: Sweep Mode Norm.
_Msin Sweep 10 ms/div Delaysd Trigger b Auto,
‘Delayed Sweep | 1sidiv . Magnifinr : x1 ' Vo
, Swesp Mode Norm, ' . ' ;
Datayed Tripger ‘ , Aut, . o . 2 , Adlust pulse pericd VERNIER 3to obtain 0.4mS pulse
CM Delny . ' 2.0 ' ' period on display.
2 Adjust pulse pariod VERNIER to obtain D.ImS pulse C 3  Adjust pulse delay VERNIER 6 to obrain 0.1mS pulse
period on display, : , delay.
3 Switch Mode switch on 1B21A to DELAYED. ' 3 Switch Mode swiu:ﬁ on 182:lAto DELAYED. . |
4’ Adjust 18214 Dalay {Div) vernier unti) leodingedge | 5 Adjust 1821A Delay {Div) vernier until leading ecige
» .o secound pulse s on ﬂi-"D'BV— _ ' * of tirst pulse is on display,
3 \ ) ' ) | ! 1
5 Set Mognitier to x 1D, I 6 Set Magnitier to x 10,
Display muqltll be: ) | Display should be:
. ' Jinter - '
6 Measure pl.ilse period jitter: <.,1% of setting + B0 ps. 7 Measure pulse deloy liltl}: <, 1% of setting + 50 ps
' : L )

ihe., <1div,}

ite, <1 div,)




mmAL CONTROL SETTING
PULSE PERIOD 2 -
'VERNIER3Z "
PULSE Douar.smonmu
'PULSE DELAY S * ;
VERNIERS '
PULSE WIDTH 7
'VERNIERS
TRANSITION TIMED -
. LEADINGEDGEW .
* CTRAILING EDGETY .,
AMPLITUDE 12 ©
' VERNIER13 |
OFFSET SWITCH 14
- OFFSET VERNIER 15
$YM/NORM/COMPL SWITCH 37
INT LOAD 18
" POLARITY 19

,, EXT WIDTHINOHMIRZ SWI'I'C'I-I 3

~ STEP lNSTFII."‘TlONS'

Catd

I Sct 1821" :;utrotusiollows

MainSwnp . :
Delayed Sweep, ! o
Swanoch
DelavedTripw

Manniﬂcr i

2 7 Adiust pulse period VE RNIER 3 to obtain D.4ms pulu :

period ondisplay, '

u_ -
g
iR
®

i

50 ms/div
s/ div’
Norm,
Auto,

x1 -

3 Adjust pulse width VERNIER 8to obmin 0.1ms pulu
width,
|

Switch Mode switch on 1821A 10 DELAYED.

6 _ Adiust 1821A Delay {Div) vernier urtil trolting adge
v of first pulse [son dlsplnw .

Set Magﬂf,m ox10.
Display should be:
_ : Jittar
7 Measure pulse width Jitter: -~ <3% of s21ting +50ps
‘ : tie, <Vdh.)

" b
1 ’ -V

1

it
.

L)

PULML CE W BAYDR
i

3.

. 4

“Teble 59, Performance Test: Square Wave

THMG . YME |
06 e
]
ThaaA
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 CeEtepl
VERNIER3 ' sestep )
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 - ' 36n—14
VERNIER & B ~ . CCW .
PULSE WIDTH 7 : : i . SQUARE WAVE
VERNIER B -
TRANSITIONTIME® Y Bn-0BY
LEADING EDGE 10 o CCW
TRAILING EDGE 31 cow
AMPLITUDE 12 50-2.0
- VERNIER 13 S oW

OFFSETSWITCH 14 - OFF
OFESET VERNIER 15 -
SYM/NORM/COMPL SWITCH 17 NORM
INTLDAD 1B 1 N
POLARITY B - +
EXT wm'rumonwaz SWITCH 24 NORM

t

STEP INSTRUCTIDNS

1 For sach setting of the PULSE PERIOD Z:on:ml given
in table below, turn VE RNIER 3 stowly from fully CCW
10 fullv CW and check thar the PULSE DELAY 5 has no
eifect on the pesition of the displayed pulse,

PULSE PERIOD VERNIER

[

" Symmetry

BO% 215%
BO% 2 6%

2 ' 3
. . ’ N
y 20n -t ccw
. 200 cw .
“u=dm CCW 1o CW
 WIm—-10m ‘CCWto CW
10m—1 ! CCW 1o CW

50% 6%
50% 5%
.50 2 5%

2 For all settings of tha pulse pericd contro)
© check that the pulse width equals pulm OFF
time within the sbove Ilmlll. :

ton toff
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-. . ' ' Pl - . . ! 1
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Tﬂbie 5— e 3 . . . '
| . 5—-10 Performanc\e Test: Duty Cycle I Table 5-11. Performance Test: Manual Operation *
) . ' !
- ‘ J ‘. . nu;':;'mnw 7 I T
. S Al tih raton ' “ - : . mmuh.l:unou hex o
'.. . . ] movx - | S . neaz

. . o » ! ;‘"‘* |
B B B e X !
. — ' ' 9 9 ' v
.| o '. ;o T e . . . ‘ _ ‘ = , . !
.’ INI‘TDALCONTRO!'.SET_TINGS o . o : ) ' ,

!, ' PULSEPERIOD2  mesiep) g . B .

o - INITIAL CONTROL SETTINGS
" ' FULSE DOUBLE/NORMAL & - Norm 3 S, | | -

<) PULSE DOUBLE/ ‘ - . S : o

J§  PULSEDELAYS , S 3Be-w enEra o0 T EXT +

. VERNIERS " CCW - \ L -

PULSE WIDTH?., . soe 510D 9 . - PULSE DOUBLE/NORMAL 4 NORM

B vernens S seement | PULSEDELAYE' - 36n-1p
e TRANSITION TIMED - . Bn-OBH :ERN'E“ . Lo cew .
] LEADINGEDGE : . cow - . PULSEWIDTH7 _ ‘ W-1m -
.. TRAILING EDGE 1 ) CCW . _VERNIERS . - ¢ LN T
A AMPLITUDE 12 S 5.0—2.0 : TRANSITION TIME B ) . 5”-0.5}.]
W vernEr1 o ew ,  LEADING EDGE 10 _ oW,

A ' OFFSET SW‘TCH 14 '. ~OFF = - * TRAILING EDGE 1'- . ' cw e

. 1..-_ . OFFSET VEHNIER 15 , - e d AMPLITUDE 12 _ _ " 50-2.0
' smmonwcomn.swnca 7 " NORM VERNIER 13 * oW
" POLARITY ‘9 o . + 1 ; ‘ OFFSET VERNIER 35 - :
EXTWIDTH/INORM/RZSWITCH2¢  'NORM - BYMINORM/COMPL SWITCH 17 NORM ;
. . o INT LOAD 18 R . . IN
STEP INSTRUCTIONS : : : . , POLARITY 1D 4 :
: ‘ s ' . EXT WIDTH/NORM/RZ SWITCH 24 " 'NORM
1 Fﬂf nch set of control uttlngs givm in the mbh below, : , ’ , : ‘ ‘
display the output pulse so Ihal it occupies half of the .- : . ) v
_ _ displav { se disgram}: | i
S : " LettLimit] ' IcentreLine : . B J
s VT STEP INSTUCTIONS , )
Display 1 R | Press MAN button 3.
o : ) _ Only one output pulie must occur when the button
Starting with the pulse :I;gripd VERNIER 3 fully CW . . ‘ ilpnnod,rno pulse must occur when the button is
. 1urn VERNIER 3 slowly CCW unt!) the trailing edge of - - relecend. ,
o the pulse begins 1o move or the pulw divides. When this o )
o happens measure the pulse peflod {Tp} and use ln the vt ' oo : : . !
w0 !o:mula' : _ . o _ " - ‘

- ' Pulse Width (Tw) . - ) ‘ ‘ ' .

A " e x 100 % - _

j ! Duty Dy;le Max '\ Pulse Period {Tp) * E : . ) ! ,
R ' IR *RESULTS o C ,
. PULSEPERIOD  VERNIGR = PULSEWIDTH = VERNIER ’ - ‘

oo 23 A A% A §

L u=am oW " qu-dm - Adjustior WS >76%

SoWdm=lom T oW ©Im=10m ' Adjust for 0.9mS >75%
S 0m-r ™ 10m—1 . Adjust for 10mS >75% ,
- . S _ ) . ., ' , _

o — — ot )

I e ool Sttt _— )
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Table 5—12. Performance Test: E_iternai Width Operation . Table 5—13. Performance Test: RZ bperation
) b)
1 i
-ML.,ﬂSﬂO’ ) . \ ) '“\utltﬁl I
M L RatEh [ N L e t P sk kbl Rt "
! -~ :'u‘: Jmcar X : Ll d ¥ ! )y !
| 2o | = ~ ’ Bl
Do ! ' e e e | ran /1 - " s - ! bl
B L3 ral 1 7 lan ; Ak
ey 'F‘-."’:’ o
1 -y
Ml 1 WA
) \
/ |
4‘1
INITIAL CONTROL SETTINGS . . ’ L
\ PULSE PERIOD2 © CEXTH - INITIAL CONTROL SETTINGS . .
VERNIER 3 N ‘ ‘ B o
PULSE DOUBLE/NORMAL 4 NORM |  PULSEPERIOD2 . . EXT#

PULSE DELAY S . - ‘ VERNIER 3 | - ;
_VERNIERS - o PULSE uouaLemonMAu ' NORMAL
PULSEWIDTH T Lo - . , PULSE DELAY 5 . v - 35n=11

VERNIER B o T o VERNIERS = 1 ' ccw

_ TRANSITION TIME® . OB | PULSEWIDTH?Z S L

LEADING EDGE10 S cew } VERNIER 8 . - Canter

TRAILING EDGE 11 _ . CCW T ~* TRANSITION TIME B ' : - Bn-0,BY
 AMPLITUDE2 ~ | ' - 5.0-2.0 . LEADING EDGE 10 . : ccw
E VEHNIER 13 : C. cowW - - TRAILING EDGE 17 : CCwW

.~ OFFSET SWITCH 14, L ~ OFF AMPLITUDE 12 5.0-2.0 )
" OFFSET VERNIER1S . - : VERNIER 13 : _ LCCW
. SYM/NORM/COMPL SWITCHIT NORM . - ., OFFSET SWITCH 18 : . OFF
CINTLOAD 1B _ N N B OFFSET VERNIER 15 ' -
" POLARITY 19 .. Co o SYM/NORM/COMPL SWITCH 'I" NORM
“EXTWIDTH/NORM/RZ SWITCH 24  EXTWIDTHj " INT LOAD 18 ' : IN
: SRS POLARITY 19 +
o I . .

4 STEP INSTRUCTIONS \ , - | EXTWEDTHINORMIRZ SWITCH 2‘ | Rz ,
51 i Applv external wldlh pulses of >W 1o INPUT 2% . . S '

S t>100m\!nn Scope). . - e . !

) o STEP INSTRUCTIONS - ' RESULTS
2 Output lhould be a5 ;hown below. - Lo .
* Note leadir jand trailing edges of output pulss ore . * . ! Apply RZ pulses of >"V 10 INPUT 25 > 100 mV-
delayed on input pulss by a fixed delay of apprON. . on Scope),
30ns. This is the propagation delay of the B012B .} ‘ >+W S
intsrnal circultry.’ . . o . - ,
REsuLTS o ' '
i ' T 1. Db : )
v NPT B , b 15
‘l.”". ' Cobus ' -3 A . L ' ; .’_ . '
V- ! ' ’ o Iut“ ' : : : ! S , 1 ! .
: ) IL._ —y _ J ! _ 2 . Output should be: n_
' ) vl JP hllnm 1 ‘ . . - 7 ' J ov -
o / : -t fixeg aeiay [spprox. 50ns)
’ ovtrur 3 - Check thet pulse delsy VERNIER 8 and pulse widih
: B o VERNIER 8 vary the pulse deiay and pulss width,

~
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. G Y a } v L

' INITIALCONTROLSETTINGS (' ¢, N E ! .

[ ' : 1 1 . [ . !
G ' ' ' =1 U= '

PULSE PERIOD2 . 20m- : —5 S
 VERNIER3 L cow I R IR
. PULSE DOUBLEINORMALl NORM' Lo o .

: PULSE DELAYS 3511- R
PULSEWIDTH? SN - , ' o
'VERNIERB v : CCW

.+ - TRANSITION TIME 8 ot ,  Bn—d5) ‘ '
). . LEADINGEDGE1D ~ ' Lt cow o e S
4+ ' TRAILING EDGE 1 o ow cow , ' ' .

o c:;;:?;ﬁin - ‘ g‘g;?‘o 3  Check thmlcadmg edge of first tripger oumut pulge v

o OFFSET SWITCH 14 _ OFFA‘ ITRIGGER OUTPUT 20) occurs a short time (owing -

L OFFSET VERNIER 15 - . v ! " 1o fined deiav) ofter thnleodmgedgeof thcmlcpulu. 1
SYM/NORM/COMPLSWITCH1? ' NORM ' o ', ,

_ INTLOAD18 o N’ o S ' Yy
POLAF“TY ‘9 + : . ' ' - t f 1 "‘ Y o
Exrwmmmoawazmlrcuu NORM Y . L T B

) -] Lo N 4’_ 1 1 YR
’ oY ST : E ! . ,

L s ‘ b i ; ' . ,“'-ll " i

. uine ! :‘ f ': i ' . . d . . ‘ '7“.

) l-‘. e ! f \ ;‘:I'I ’ ' "," o ".

STEP INSTRUCTIONS A ey ST

; ' - — ) ot o

. t , ) oo T TR
K umey 1 I g B
. ey ! . i o '} [ . ‘ll |"';f’l‘ ,’l PR
R . o _ T G ' l}::gp#j::" ) ‘
S g A ' H '.J ) ) Fit casa v o
T ' Apply gote pulse of > 1.6V to GATE INPUT 25,/ RPN SO P . T T
{>>150 mV on Scope). . . , ' LA L R S
o b . . ' ' EEE. L , :
' , ! ‘4 c k h ' I .F !f’ " .'I‘.’r |I
" : ' huc t atlast pulse \Mdtl’l sconucrwmnmqgau Yt
? ; ?:;:g:::;t.p:: :’::.;;:.Ol.gf: :u:::“ﬂ'}';;“ PT ' pulutrmiingedgeoccurslun befuore or duﬂﬂg]hclan Cr
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PULSE PERIOD 2
VERNIER 3
PULSE DOUBLE/NORM & Co
PULSE DELAY 5 :
VERNIERS :

PULSE WIDTH ?

'VERNIER B _

TRANSITION TIME 9

LEADING EDGE 70

TRAILING EDGE 1

AMPLITUDE 12

VERNIER13

OFFSET SWITCH 14
SYM/NORM/COMPL SWITCH 17
INT LOADIB

POLARITY 18
EXT WIDTHINORMIRZ SWITCH 24

T PubeDelay

STEP INSTRUCTION

-0.1m

- NORM

sa-1p

10n=w

?

Bn-0.5U . ;

CCw .
60-20

OFF
SYM
N

positive
' NORM .

1 Sn up the oxcilloscope as follows:

N ' 1

Yo i
hl
2 Pulse Width _
s STEP ms-rnucnon b ) _
Setthe osciloscope DISPLAY switch to channed Aonly.

2 Set the puln ludmg odgt on the first lint of the screen,
"~ Adjust A5 CA5 for a nominal 1.3 Limits > 1.1pk
<1555 IMin, width with vernisr 8 in CcCw posiﬂon
l:< 10 ns, using unplinn oncillowopo).

. o P»_I'“'“ ,____J_.i ).
- ] i85 em) o l
' BOARD A5 ,
% S '
L e o B
1) ' -
o o R —_ 0 m——
4.3
i —R!‘?Q—‘—RI'IB-

_1BDA: B
. DISPLAY . ALT,channei B
voLTS/DIV 4"
POLARITY  +UP, DC INPUT

o 1B2VA; i :

. TIME/DIV , . Oz 0

2 Set the leading adge of the trigger output pulse on the

* firstvertical line on the xcresn Messure the time of the |
isading adge of the putput pulse. Adjust A5 C35for a
nomina) 1.2, Limits > 1.1 < 1,350,
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. ‘Table 5—27. lntunal Checks and Adjustments. _ Table 5-27, cont'd.
- ‘ o Amplitudeand Baseline - .
Do :-." o DACH LBALDME ' J
. ! 1 , i
C PULEE GE B RATOR ] ,
Lo horm b 1 !
.‘ f T3S
0 ; ) T™E 'uu'll “I:l. ' !
-. ! i m’f'j ‘ wn I ‘
cLol . vy ' v
- ! ] «! "
. | S'I’EP INSTFIUCTION
W A : ' . ;
. N b ‘ ! | Diu:nnnu:t thn BOI?B pulse output from km oscillon:opo
R . o ' mdunmthohamomhcmillowopcmn. Rl-connoct
o . o . ‘ the 80128 output. |
- " INITIAL CONTROL SETTINGS S , L - :
s R o 2 __Adlul!ASRB‘I for =52V amplitude
B e, _ ' - Adjust A6 RBB for +5.2V amplitude
. PULSEPERIODZ - - 2001 ' o _
_- "~ VERNIER3 N St o S
' PULSE GOLSLE/NORM 4 NORM L I I . :
B 'PULSEDELAYE - 5 3n-1p beatioy ===l == ——
4. . VERNIER® cew v 3 .
B U wioTh? on-1p b2V e — ol
S8 VERNIERS | edjust for 60 % - - o .
SRR ' i duty cycle N o '
B ransiTIONTIME® 670,50 . 3 Setthe1BI0A 10 10mV/em. ' N
b LEAGING EDGE 10 - C O CeWE Set the 128 SYM/NORM/COMRL SWITCH 24 10 NORM.
-- " TRAILING EDGE 11 cew o
¥ . AMPUTUDE 12 B.0-2.0 B | Duconnoct the 80128 puluoutpm from the osclllou:o;:e
. . VERNIER1Z ' cw N and center the benm on the osclllou:npe screen, Re-con'wcl .
. v OFFSET SWITCH 14 OFF rhe 80123 nu!pul. .
: . '. BYM/NORM/COMPL SWITCH 17 SYM R B '
. . . INTLOADIB - L ouTr 5 Adjust A Rlﬁom center the banline
S POLARITY 18 . . L _positive ' ! '
.’ . EXT WIDTHINOHMIBZ SW'T.C'T! 24  NORM ' 6 Set the 80128 POLARITY SWITCH 19 1o negallva,
- "_ R : "7 Adjust A6 R149 o center the baseling, .
[ IERERTITTY: ‘ , N e '
B TIME/CM - T 02 .
. MILLIVOLTS/CM o -200mV : 1
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Table 5-28. Internal Checks and Adjustments: Pulse Clipping and' Ro|l-Off L
v K ! .li .
! DRI NTAL DAY ! . ' " ! .
: ! " VULSE G M RATON .- N ' ; .
' W , . ' !
5 ‘
' ! 1 1]
;n;n ! Il:! ) .
iy i@ [N , . :
l\ B 1000 b0 3 e . }
n . . SRR B
% ey
| | _— R VLR |
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5 j e . | ' ) n v R ’ ' .
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INITIA' CONTROLSETTINGS 1. Pulsa Clipping . ) Cae .
. . ; § : - ) . ", T [ i C
o - + : ‘STEP msmucnon R . - .
[PULSE PERI002 ‘ COIU=0m - o ‘ S, o
VERNIERS . see below 14 Ad ust thB ulse perlod vemler for astable msplay i -
PULSE DOUBLE/NOAM & ' NORM ) j P A .
PULSEDELAYE ' .. . ' 35n—1pt ' 2 Adj ust A‘S HGB for the best ssible pulm shnpe. . ' ‘
VERNIER® el oW g et pos B
PULSEWIDTHT ’1./10n=1p2 8 L coT
CVERNIERB i T TN e oW b ' i
TRANSITION TIHE S Lt 080 Yoo . B
LEADING EDGE 10 " el o
TRAILING EDGE 11 . cw Ty I R |
. ‘AMPUT|JOE 12 . ] A '50-2.0 L A .l) e : Yy . ' . ‘ 5! :
VERN‘ER 13, , ’ 10 cm detlection Ve R R W .
OFFSETSWITCHI8 ' |, .. OFF:+ i .',,"
SYM/NORM/COMPL SWITCH 17 - 'NORM g '*""".‘ i . :
‘ R \ g l L ! .
INT LOAD 18 B ) ! N o3 E\lpand lho 1B10A ﬂmebeu to dtspl&y only thn pulsm 0" -
FOLARITY 19 .. - negative . i le;dmuedqe. Measure the pulse rlse!ime. ’ ' R
EXT WIDTH!NORMIRZSWITCH% - NOAM Py cy ’/ ’ : ! vEL .
o A !‘ - L : ' K T bt ) .
g o - 5 LA Dls;lav tl;e pulu trailmgedm and measure the e
¥ K L 4 ' . 3 " . ‘ ) . ) .
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. . Teble 5-28. (cont’d) . N 0 T Table 5-28. (cont’d)
..wl‘.' . . . . e NI [NIRS : Lo \.“ . | | o o - R
- o "”I. ERRE X , I A ) . . ' N . . ‘.,-.“. o :_‘i“_“,._ - 3 . Ny .
. : 2 Pulis Rolloff X I NA I _Adjust AGR130 for o nominal BOns roll-off. Limitl>60ns
Tt ' ! ' gy e f‘:‘!‘ Caipasaiet
. ' STEP INSTRUCﬂON ' T " . <‘IOQ|I1‘;. '«....] '.:. »'-‘ TR o
o _-‘ i "'.. - " . ||1.lf||‘l'u yoarr ey i
\s:' : - 1 . HSntthsz trnmition “mcmmm 1onnd “ mccw ' “.8. Su bou’n BOTZB transition tir}nevnnlu; 100nd nsoccw ey
TR chany s o ‘-|- . ‘Il_“,”wﬁ" .
-‘ S : K .8 - Position first the pulselndmgedgsand then the pulse
I i
2z Expand the 18““ timnbeutodhplavonlythopulu o trailingedgecn the scraen and’check 'mn mitlon ﬂmes.
: . rnadingndgnandposiﬂon it symmmlcnlly on thourm. Th!v mm' dbc (5’“‘ S
; FOes 3 Turntheleadmgadgt\remlur 10!:nmCCﬁtnC\Nand . R et :‘l-w' e
. IR ‘measure !he roll-off ﬂme. Ao T ;‘,ﬂ, R B ! 10 ?n the a?tﬁ?_,?!:"tr"w-“h,?sm poshi\rc e : ‘
) ' . ' l.'. i' Wyt 1l :\\'”:‘ ' U ' :“'”.
L N i l.' S ! ,u!‘:-'.),‘"?s]] e ,',’." i) Repeat, 5teps2 to 51‘or the pomlvc phluand adiun ;" o il
1.:_- e S o et ‘.6 4 R AGR‘!M foq' cqual roll-p” on both \he leading and trailing
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L BT . -
TR f\‘;‘ , 4’ Posili lhB pulse trailingedge svmrnctrlcnlly on lhe screen, '
PRI ) ' e
s ,l: - B Turn lhe tmilingedga vetnrier n from CCW loC\Nand i ;","".‘
' mmurnhlroli-otf tlme. et AL '

¥ 6, Ad]ust ASFIBD fnr egun! rnll-glf onh bmh lhelasdmg nnd
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' Table 5-29. Inwnal Checks and Adjustmems Teble 528, {cont'd) |
‘Double Pulso by v
I { 1
’ - STEP INSTRUCTION C
! 4 ! Y . B ) " i '
- DBCILLBSCOME . - : 1. Position the output pulu on ‘th. ou:il!oncnpo sCreen. ¢
. 1wc ' g ) )
bl * ' ' "2 Adjust Ascas for 9,5ns pum width a1 50% of pulu
! vorzm ! © - amplitude,

, , MG 'I:l‘
o °9 S
. i y
RS 5I' L Vo I
L::, ) et ! : ,
AN R ) 10800A :
o ;
ai - ,
[ N ' ot
) “ . .. .
i
: -
' K 20“_‘”
Lo center
S NORM
36n—34 '
b ccw
10n— m,
e ccw
TRANSITIONTIMED " Bn-0.50
"',gLEADING EDGE0 - ccw
’ ,'rnnu.mseosr; " .. cow
AMPLITUDE 2 ., | " . (- BO-20
L MEERIER 13 - IR
Ve OFFSET SWITCH Y8 o OFF
" fisvmmonwcomn.swrrcu 17 NORM
S INTLOAD B ' ' 'IN
~ . POLARITY 19 : positive
L Exrmommonwnzswrrcnu NORM
o J‘!” N .
Vot . .
[ 2 K \
1]' }
b oo .
ooy
¥
0

LR i . | . .
K DE | |arr ————— B0 pmp. .
: . . B o

e . B
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- A Adjust the 80128 delcy wnlu 8 fora pulu delly of

-~

1

3 Sn the am 28 pulu doubilluorm lwltch 10 doub!l. ,

= 20ns batween the pulu Jeading’ |dgn.

5 - Adjust ABR‘IBBtoptoduu lfim(undllay'd) pufuo! '
" the sarme width as the delayed pulse (9.5n5 — 5w 5tep 2) -
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Toble 5-30. Service Product Safety Check .+ | EEEA L e

[ . . . ]
STEP INSTHUCTIDN ¥ ‘ - R L
L | Vuuallv Inspu:t interior of BO'I?B lor snv pignotab- . S oo D )
. o normal intlmally penarated heat, such as discolorad printed A s ! :
S cfrcuit boards or components, damaged inmlatlon or :-‘ S - o o . S

‘ . evidence of arcing. Determine and remedy couseafony - | S R : o

: A such condition i 1hepfoductis lnwarrantv. Dm:onp S T ‘ )

T mwuco:dfrnm)line.J R L o e _ R

power plug with suitable ohmrmeter. The reading mustbe o et e o
. less than one ohm, Flex the power card while making this - B T o
: " pessurement 1o detect eny Intermittent discontinuity,. 0] L een e R
o Check internal groundcnnnutinni on boards and freme. © . |- S
S Also check ruiltnm:n of any front or rnr panel wound ’ - ' o
' mminaumarkld — A I - ; _
Check resinnncﬁmmsmzacsbinet tolincand reutrd - | Vo e e e T T
(tied ropether} with the powar switch on and the power - e L e T R '
o souruducnnnecud. Tl'fwrninimum acceptable resistance v RN BRI ST
S Ismomogohmll.Repla:tnnvcnmponmlwhichmulu o B R TR
' ina fallure or refer.1o production Memo or Service Note B T IR ] T
o Issuedby produr:.l dwislon for almmale ection. C e

I a2 ‘ ChockrnlstancefmmBOWB:abinenogmundpinon g . v - I e

S : e
4. Checkthe Iimfunstourﬂv that thccunm Valunarl : L T
ll'llta"id. . i .|_ e N i oy e B

S ‘,-"
[ R . .

5 Chm:k that the Jine voltnmr selector |s ser to thecustomm A i : . : ‘
' rlqulremems. : P B S o 3 ’

6 Chm:k thm all cooxial cables nnd wires insldc the 80128 R ) .
are propcrlv connected. Check that alt boards are properly o ; C A
. connected and that there Js good thermal contact between e et TSI L
the power supply trammorl and the rear pansl heat llnk o . S e T e o

Inlofm the mpomlble product divislan of anv rlputld
Jfailures in the above tests or any Dthll' wmy features.
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 Table 5-31 'Perforn:t_ance Test Record {1 of 4)

- Hewleii-Packard ' oo T , _‘ T |
| Model 80128 o Testedby_ ' — |

- "Pulse Generator P B ca

" SerialNo, _____: SN ' .Date._. S '

A B R B T L L Resls
| o o} . TestDessription o gugcified | Acna

;| B2 | PuksePeriod . 0 b : L f
SR et 2= cow ' <20ns / >50MHz
e BT S oW >1ps' <IMHz

: - ' - <lps/ >IMHz

v > ims f <10kHz A EEE : - _
<ims/>10kHz ' (A _ ' o
' >10ms / <100Hz - : -l
<10ms/>100Hz R B

8
L5
£

>1s/<1Hz. . " ¥ . L Iy

1 |‘ i ' .I

" <36ns .
>lus ' ' .

- >100us " N |

- s
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.. Teble 6—31 Performance Test Record {2 of 4)

— 6-25

| Table

No.

b

i

“Feit Description

. stgp?.

b

:

b 5—8'
step 7

Pulse Width Jitter

sep2

W—Im
| m—10m.

. 1%;1 : "»I‘

L)

2001t

o cow
ccw

ccw

satisfactory -
not sa!isfactory

5-10.

>75%
>75%

S oTER

1

51

satisfactory
_ not satisfactory

H

O
O

\.

5-12

<
Yah

satisfactory

' not satisfactory

no-

| 5-13

step 2

- satisfactory
‘pot satisfactory

satisfactory

‘- pot satisfactory
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| sep2 ; R ! - v T osatisfactory. LML b
(R R . L o notsatisfactory .o N |
. [ S o o W,
Step3 R S B -. . oy ! - 11-,. ‘ N K sa“gfmtow . 0 T :
N b ' ! ) ; ° T b ' not satisfactory o . .
‘ Stw4 :"“l ' I_\"". .r —_ .'_, . - sa“s’mo'v N O ) . !
. 2 Nl B o ’{ ! ' ) " ) nntsatisfactory .0 - '
E‘ L i ¢ [ . A ;
. Y | A , ! 7}) | , o . 1 .
515 '| External Trigger Operation y 21 R S TR
step 2 o —- ! y  satisfactory .0 . N |
: o " L , ~ not satisfactory or
: step 3 - D! - Vo }satrsfac.torv | .
S : : : a3 not satisfacotry S e
. ) B K' , . _ ‘ g -
- 5=18 al High Frequency Trigger Operation o R SRR .
step 1 \ \ ! v satisfactory < O : -
A . ’ not satisfactory 0 B
il ‘ _ ,
;‘ step 3. . ' satisfactory o .
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1 J , nrn satlsfactory“ ‘ B | .
5-17 Trigger Output - _ _. ) -
' Amplitude . .| D10V , . |
B - Width ‘ st L T6ns : 10ns : : _ ; RS
. step 3 ' ' ‘ - o satisfactory . - ). .
o y - not satisfactory - - . . O - L
step 4 - - satisfactory O .
o | , T pot satisfactory =k )
step5 - b : - ; X satisfactory O .
! isfactory ' ‘O .
. N ; npt sat Yy ‘ ‘ ,”-
 |. ] . R i .'. N ! | .. :;I B o
5-18 Rise and Fal) Times {slow) . IR v : .
' -0.6u—50u T CCW <D.bus . _ e
| 5Ou-5m . cew - <BOps T B N
o _ ‘CW. >5ms B ‘ o,
: . bm-0.5 CCW <Bms !
i cwW' >0.5s ' Lo
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A il . ) ! ‘,m‘ ! W‘r
i
’ 1
I -!? ' ‘
I : B o ‘_‘Pr_\




I-‘.:' l“ ““‘”““. ’ .?_ v ‘ T ! o " 'nl i ]"-"’ ." I!Ul ' PRI ..‘ ' "'."'”" e - |liljl|‘vl ||‘;k".' ! ’ K I i '
.}.-“[.' '11 Y .':‘-3 ey I[”. '.. > s ; »\\-)."r -I; P i i B s ‘l“'—\ ot !
) W [ AR X LT T D A SRR A A I R ] ot ik " .

A T Y ' capret e A 5-27 oy

i , '.‘ .‘-1‘.’["\.{‘. “ e w-“u 'J'. . . . jI!"\’;‘illl L . i I’”

. A 3 - NS w-\f'-‘!’].l ":'.' Vo ' '.J. . | , ,
) . ¥ ! ) ! i i
—31 Performance'rest Recnrd !4 of 4)-,.\, \ e L R '
e Y vl TR . 0 ! - ,
N o Ty - . o .

. e S [ , i . ..
¢ .'inal e 'l‘."r\""" N o R ! '
ettt LR ' . v e i ‘x I
IREIENE Tcstb“ ripiibh SRR § 5 "+ Actual . ;o
FEENS SN IR A l. ‘l]:‘ : ’-- Cpee “ N )

l . " .' v:‘ t\ l,. te ' :,',. ‘ ‘\“\"" N ;b : ; i 4
ﬁiulnd F-II Timos{fml ‘ " . i i
\ ‘ <5ns : " -
i o L N
e BHE <Bns . ; 3 i VS A
NN £ ', AT T R »0Bus - pil - )
. ‘ ] ‘w.ms ' ‘JP -i"\ l . — H . 1
P , ‘. e - . . B SRREY VRS ' ; 1 N
't' g S 11 ‘|' § . . ! ) . ' , ) J:\ 1.’_
’ ' Y v ! gt . ! poeh
Tm\sition‘l’iml.inewhy ) e 2 CoL
\ B ‘ e o
: [ G% i ! Lok ! iy
f " J;" . L
( ! ' ! .
B ‘.’_ o . . ').," ! s i‘ .
+ ) . 54 PRI l : 5
M"s"m Lo b i L v “ -},"}'. I'Il Ly ' ‘u'l ) e
Polarity+ Preshoot L <BY% - A i ,
; . Overshoot - “<5% ‘ g A _ E
. Ringing 5% .J,l' ] ! i.i K NSRRI ’
! . o . R 1 |
Polarity— Preshoot - <6%. B NI B N NI
', Overshoot ! <B% o RS o
 Ringing . <% i 1
. : } ‘ o
e | INT LOAD A B
T ) } I : i v e
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g Table 6- F »Board Ab Beplaceable Pans. v e o L e o
' Change: ABC2-4; 10-13 16-20,25-31; '39- 41 51 54 56 63 65, 66 69 HP Part No 0150 0093t.
: '+ . CAPACITOR- FXD O'IUF +80-?0’% 100 WVDC CER, Mir: Coda 28480 Mfr Part No, 0150:0093.
! S Change: A5C7, HP:Part, No. 0140- 0204, CAPACITOR FXD 47PF "'5% 500 WVDC MICA Mfr Code 721 36 »
' o ‘Mfr Part No. DM16E470J0500 WV'ECR. SRR
' Change ABQY, 11,12, 14 16, 26, 33, 38, 39, 43 ‘B3, HPPanNo 1853 0218 THANSISTORPNPSICHIPTO 18
' ' PD—SBOMW Mfr Code 28480 Mfr Pal't No 1853 0213 R R X
L ) Table 6 6. Board AB Replaceabte "an, AN ‘* N
' ' 1 Change; ABCY, 6, 7,:18, 19, 42, 47, 53 and 54, HP Pan No 0150-(!)33 CAPACITDR FXD D'IUF +80—20%

) 100 WVDC CER, Mfr Code 28480, Mfr Part No 0150 0093, - S .' :
; ...+ . Change; A6C13, HP Part No. 0180- 0097 CAPACITOR FXD 47 UF +159£ 35VDC TA SOLID Mfr Code 56289 NS
‘ . ~+  MfrPart No. 15004746)(903552 . - ) u ';

: ;Y .. Change: A6K2, HP Part No. 0490-0535 RELAY REED ‘IC ZSOMA ZBVDC SVDC COIL SVA Mfr Code 15636
s - Mir Pant No. RA3042-1061 Ty . .
. - Delete: AEMPA7, - | 3 T » ". .AH'- ’ ‘}‘)-
o Delete AEMPAB. PR R N . Tl
e Change AGMP49 WP Pan No, and Mfr Parl No to 0380 0046 v Ty
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ERRATA {Coni’d)

Channe A6Q3, 04, Q15 and 0!9 HP Part No 1853 0218 TRANSISTOR PNP Sl PD-SSOMW F—BOO MHz, ;

Mir Code 28480, Mfr Part No.,1853-0218. : A ¢
Change; A6Q5 and 6, HP Part No 1854 0354 TRANSISTOH NPN SI TD 52 PD—360MW Mfr Code 28480
Mfr Part No. 1854.0364, - g
,Change . ABQ39, KP Part No. 1853 0226 TRANSISTOR PNP Sl
‘Mfr, Part No.. 18563.-0226.. o

+ "+ Change: ABRB7  end 68, HP Pan No 0698 7031 RESISTOR 43 2%. "IW\ MO Mfr Code 28480

Mir Part No. 0698-7031.
Change AGR765, 76, and 77 HP Part No. 0760- 0027 hESISTOBJSO 2% 1 w o Mfr code 27167

Mfr Part No. FP-32, B e
- Change: ABV1-Va, nerenence DESIGNATIONS toABCH‘I \ca4 Yo " A

Table 6-7. Board A7 Replocehble Parts ' _ = _
' Change; A7J5, Reference DI:SIGNATION to A'D(E o e : ‘
- Change; A7L2, HP Part No. 08007 7*301 JUMPER ASSY iNCLUDES 3 BEADS er Code 23480
‘Mir Part No, 08007-7130%, - :

S Add ATMP2, HP Part No. 02116 OOO'I CONTACT SPH!NG FOR' DSr'l Mfr Code 28480 Mfr Pan No

-02116-0001. . . o e e

' J;,'_‘ E '! b ' f' - -. ' . " . . . .

A Table 6: 4, Frameﬂeptacaab!e Parts, - ' e ,.-<-1_.
. Change: A6, HP Part No. and Mir Part No. 'lo 08012-66529 '

Add: XF1A, HP Part No. 2110-0564, FUSE HOLDER BODY, M. Code 28480 Mfr Part 2110 0564

o Add: XF18, HP Part No. 2110-0564, FUSE CARRIER, Mir Code 28480, Mfr Part No. 2110-0564.

o Figuroﬁ 3 Component Layout- Board A6, o ;‘ y it _-'f.-‘"

":\

ot

Add: XFIC, HP Part No. 2110-069, NUT-FUSE HOLDER Mir Code 28480, Mir Pert No. 2110- 0669, ,'
' Table 6-5. Boord A Replaceable Parts List, ‘ S

Change: ABC22, HP Part No. 0160-1713, 1, CAPACITOR F)\D EGUF ‘+5% 35vDC TA. Mfr Code 56289 4

- Mifr Part No, 1560D566X503582. I

_Change: A5C23, HP Part No. 0160—1718 1 CAPACITOR FXD ESUF ""IO% ZOVDC TA, Mir Code 5628“1

Mir Part No, 160D666X902052: -
Mfr Par* No, 0160 3762.

“'Change: ASC33; HP Part No. 0160- 316'2 CAPACITOR Fxo 6BUF :6% sovac MET.-.Mfr Code 2B480;

,
..,1

Change 81 17 location to betwoen R'l 15 and R26

i .Tableﬁ 6. Boatd AS Heplaceoblo Parts List, L : i " S R

Change’ AB, HP Part No. and Mfr Part No. to 08012- 66529 L

*:Change: ABR102, HP Part No. 0687 4711 HESISTOR 470 101: ..:W e TC‘O +529 ‘M Code 01121
er Pan No EB472'I o 2 _

Co-la
L TS L

J.l"

CHANGE 1

Table A-4, Frame Replaceabls Perts. : '

+ Change: A5, HP Part No,-and Mfr. Part N6 to , 08012- sehzs S
_Change: A6, HP Pait No.'and Mir'Part No. ‘to 08012- 66526, | - . !
~''Change: A7, HP Part No. and Mir Part No, to 08012-6652,

: i
|

i MY Code 28480, Mir Part No. 08012:61921; .
Delete FL1, e L

". o Add ‘AB,"HP Part No. 08012-61921, AMPL . VERN ASSY INCLUDES 'R10 THRU R15 IR16 DELETED},

o ... Add: J7, HP Part No. 1253 -4470, CONN AC PNA MALE M!r Code 28480 Mir Part No 1251-4470 R

" Change: MP8, Description to include {P/O MP9), . Lo

"+ Change: MP9, HP Part No, and Mfr Part No, to 08012-00224.

- . Change: MP10, HP Part No. and Mfr Part No. to 0801200226

.. Change: MPJ1, HP Part No. snd Mir Part No. to 08012-74101,

" Delete: RT6.

g Change: 51 and S2 Description to include {P/0 MP9),

Change: T1, HP Part No. and Mir Part No. to 9100-3470,.. : -
Change: W1, HP Part.No. and Mfr Part No.'to 0B0 2-61642. ' T
Change, W2, HP Part.No, and Mir Part No. to 08012-61640.

.Change W3, HP Part No, end Mfr Part No. to 08012-61644.

/1.Change: W4, HP Part No. and Mfr Part No. 10 08012-61643, o , .
Change W5, HP Part No. and Mf: Part No. to 0B012-61641. ‘

Add W6, Hf’ Part No B1 20-1378 POWER CORD 7 b FT. Mfr Code 28480 Mfr Part No 81 20-1378.4 L

A Figure 6-2. Componenl Lavoul AS Board ' oy e
Heplace component Layout and grid locamr with flgure 1 of lhis change sheat PR

TO-18 Po-soomw Mir c:ode 28480 N

' "In |(

’;|
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TableG 5, Board AS Raplacaabla Parts I.lsl. ' o e U
L Change: A, HP Part No. and Mir Part No. to 08012- 66528 N
i’ Bt ,-Add ABC70, HP Part No, 0140-0201, CAPACITOR 12 PF+5% 500 VDCW MlCA Mfr Code 24266 .
. .= . \Mr Part No. DMlBEd'IOJOBOOWVlCR ‘ , RN L
Delete: CR17. .~ " - v L _‘ oo ‘ S _' ' A
_ Delete: CR4Y, - K ‘ '
“ Change: A5L11, HP Part No. to 9100 1612 COIL FXD MOLDED RF.CHOKE 3.’:lUH 20% Mfr Code 24226
-Mir Part No. 15/330. ,
* Change:; AGR44, HP Pan No 0757-0401 BESISTOR 100 1% 125W F TUBULAR, ,Mfr Code 24546
-0 Nr part No. C4-1/8-TD-301-F, e
’_Change ABR6?, HP Pant No. 0757- 0917, HESISTOR 510 2% 125W F TUBULAR Mfr Code 24546
w0 Mfr Part:No. C4-1/8-T0-511-G. ‘
...’ Change: AB5R84, HP Part No. 0757 0727, RESISTOB 562 1% 125W F TUBULAR Mfr Code 24546 4
- C6-1/4-TO-562R-F. ' R
'Change ABR9S0, HP Part No. 0757-0402 RESISTOR 110 1% 325W F TUBULAB Mfr Code 24546 1
“Mfr Part No. C4-1/8-T0-111-F, : o
... Change: ASR111, HP Part No. 0757- 0727 RESISTOR 562 ‘l% 125\N F TUBULAR Mfr Code- 24545 4
"o Mfr Part No, CA-1/870-562.F, A
Change: ABR138, HP Part No. 0757- 0407 RESISTOR 200 1% J26W F Tc-0+'IDO Mt Code 24548, ‘
. Mfr Part No. C4-1/8-T0-201-F, ‘ o
RPN Change ABR142, HP Part No, 0757 0346, RESIS'I’OR 101% 125W F TC—O+100 Mfr Code’ 24546 v
. MirPart No, C4-1/8-T0-10R0-F, '
. Change: ABR1€8, HP Part No! 0757-0437, RESISTOH 475K 1% 125W F TUBULAR er Code 24546
o Mir. Part No. C4-1/8-TO-1213-F. '
~ Change: ABR193, HP Part No. 0757-0274 RESISTOR 1. 2'IK 1% .126 w TUBULAR er Code 24546
... 7 MirPart No, C4-l/B-TO 4751 F.. ' ‘ -
e Dele!e ABR199, o ‘ o aE '
o Figureﬁ -3. Componant Layout-Bo#rd AB, ‘ ‘ ' o
. Add:CAB between C17and 102, ¢

EP

" Table 6- 6 Boerd Aﬁ Replaceable Pans List, o - T oo
‘ 7.~ Change: AB, HP Part No. and Mir Part No. to 0801 2-66526 ' oy
.+ . Add: AGC45, HP Part No. 0180-0094, CAPACITOR -FXD 100 UFE75-10% 25VDC AL Mir Code 56289
. . MirPart No, RA3042-1061,
- .- Change: AGR78 and 79, HP Part No, 0757- 0946 RESISTOH B 2K 2% .126 W TC=0%100, Mfr Code 24546 '
. Mfr Part No. C4-1/8-T0-820%-F, .~ fa
Change ABR102 HP Part No 0757- 0303 RES!STOR 1821%, EWF Mfr Code 19701 Mir Parl No MF7C- l
Yy . AL . 0
Table 6-7 Board A7 Replaceable Pans Llst S ‘
. Change A7, HP Pan No. and er Pan No 08012 66527 .
... Schematic 1, : v o B
LA Add ABC?O 12 PF, in parallel with AER13 o ' e Ty
: 4 . Delete: ABCR17, o : ' s R e
P 3 Change A5L3 \value 10047 UH - R ,
Schematic 2, - _ Lo S o
. “Change: AERM value to 100 ohms ' . o .
o Change: ABR139 value to 200 ohms. R o S K
' Change: ABR142 value to 10 ohms. . T C ‘ e L
Schematic3, @ o R C o
_ ' Change: ABRE7 value to 610 ohms.’
v+ ‘Change: A5R84 valua to 562 chms.

: ~ Change: AGR193 value. to 1210 ohms q ‘ o S
~ Delete; ASCR41, ) o S b
' Delete; ABRI9S, Lo S

' . Schematic 4, . o : o
.~ Change: A5L11 value to 033 : R Cae
Change: ABR0 velue to 110 chms, . ' ‘ o

' f ' .
" K ! . : . '
e ! . : : .

. _“Change; ABR111 value 10 662 chms, -~ = = . - o .
.y .7 Chapge AER‘lSBvaluelo47500hms L - B
«"a - Sehematic 5, - : ‘ ’ L o
CoL Add: ASC45 100 UF in parallel with AGFIHZ.
‘ Schemallcﬁ » :
. Chenge: A68102 value lo 182 ohrns

.  Schematic 7, ; L IR
A . Change: AGR78 and 79 value loBZK ohms ! ST ‘ . : oo
' . Chenge; AGR91 and 94 value to 1.29 kilohms. - . . 0 S




| :'.‘Model 80128 ._‘

A CHANGE 2

N R .
' S

‘Table 6-8, Frame Replaceable Panls List, -

‘Add: FL1, HP Part No.'8135.0112, FILTER- LINE (P/O MPS) Mir Code 28480 Mitr Part No 9135 0‘!12

'ri4 ‘Change: MP9, HP Part No. and Mir Part No. to 08012-00227,

' Change: S2, HP Part, No.-3101-2298, SWITCH-DPDT{P/0 MPS}. Mfr. Code 2B4B0, Mfr Part No. 3101- 2298
" Change: S3, HP Part No. 3101- -2298,- SWITCH-DPDT (P/0O MP9), Mir Code 28480, Mir F“art No, 310[ 2298,
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