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I MODEL 211B o
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: (Includlng Option 580)
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! MICROFICIE NO. 00211-90802
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This manual npphes dlrectly to instruments with serinl
numbers pref’ xed 16441\ '

With chnnges descnbed in Sectinn VII this . manunl

also applies.to instruments with sennl numbe 5 preﬁxed '

0817A thmul.,h 1538A. ) r 1

A o For nddltlonnlsmformntion'-nhout serinl numbers, see . . .
R : ' INSTRUMENTS COVERED BY MANUAL in Section L ‘
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% SAFETY SUMMARY

'+ The fo"owlng gsnoral safaty pracauuons must be observed dun‘ng all: phascs of operattorr, serv!ce,

and repair of this Instrument. Fallure to comply with these precautions or with specific warnings
_ elsewhere In this manual violates salely standards of design, manufacture, and Intended use of the
Instrument. Hewleti-Packard Company assumes no Ilablmy for the custorer’s' fallure to comply
wlth theso mqulramenrs. ‘ . ’

GROUND THE INSTRUMENT.

o mmimtze shock hazard the ‘instrument chassls and cabinet must be connected to an eleotrroat
ground.  The Instrument Is equipped with a three-conductor ac power cable. The power’ cable .
must either be plugged into an approved . three-contact electrical outlet or used with a three contact
to two-contact adapter with the grounding wire (green) firmly connecled to an electrrcal ground _
(satety ‘ground) at the power outlet. The powei jack and mating plug of the powu cable meet |-
lnternatrorral Etectrotechnioat Commission (IEC) salety standards. r Bl

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Co not operate the ' ,rnstrument in the presence of flammable gases or fumes! Operatron ot any
electrical instrument in such an environment constrtutesadefrnrte satety hazard R
KEEP AWAY r-'nom LIVE crncurrs B (

| | ! P 3

Operatrng personnel must not . remove mstrument covers, Component replacement and Internat
adjustments must be made by qualified ‘malntenance -personnel. Do not replace components with
power cable connected. Under certain conditions, dangerous voltages may exist even. with the
,power cable removed. To avord iniurres always dlsconnect power and drscharge circurts be!ore
tourhingthem ST o . . .

N [ o oo A

DO NOT SERVICE OR ADJUS’I’ ALONE

1

Do not attempt “internal serv[ce or ad|ustrnent unless another person capable of rendering first aid
and resusoitatlon is present. || , ‘

DO NOT SJBSTIYJTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducrng addrhonal hazards do not install substrtute parts or pertorrn_
- any " unauthorized modification to the instrument, Relurn the instrument to - a ‘Hewlelt-Packard
‘Sales and Servrce Oftrce fer service and repair to ensure that safety fealures are matntained
omosnous pnoc:oune WARNINGS, L

Warnings suc,h as the example below precede potentrally dangerous procedures throughout this
manual, tnstruotrons contained in the warnings must be tollowed , .

. R WARNING - .

)- - Dungerous voltages, capable of causing death are present in lhts Instrument .
o 'Use eulreme caution when handling. testing, and adjusting _

1

oA
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Model 211B n [ General Information
w . J ' .,“1 AFl
(_ I g sscnou ¥
' * , GENERAL ’NFORMATION \
B B INTRODUCTION; ’ ) :.IIGAL INSTRUMENTS COVERED BY MAN-

. : ' ‘
1.2, This Operating 'and Service Manual contnins
information required to install, operate, test, adjust,
andd service the Hewlett-Packard Model 211B Square
-, Wave Generator, " Instrument identifieation, descnp
tion, options, afcessories, specifications, nnd other -
basic information nre provided in this scetion, |

S
1

145" Listzd on the title page of this manual is
Microﬁche part number. This number can he used to
cordé. 47 'x 6-inch microfilm transperencies of the
manual.. Each microfiche contains up to 96 photo--
duplicates of the manual pages. The microfiche pack-
age also includes the Intest Mnnunl Chnnges supple-

.nent i

e 1‘»4. SPECIFICATIONS.

' 1h. Instrument specifications are listed in table 1.1
These specifications are the performanceistandards or
limits agninst which the instrument is tested,

1

C

Table I-1. Spvqiﬁmu‘nmf

} i

1-7. Attached to the instrument is a serial number
plate. The serial number is in the form: 0000A00000.
It is in two parts; the first four digits and che leiter are
the serinl prefix and the last five digits are the suffix.
The prefix is the same for nl] identicul mstruments,
it changes only when a changc is made to the instru-
ment, The suffix however, is nssigned sequentinlly
and s different for each instrument. The contents of
this ‘'manual apply. to instruments "with . the serial
number ‘prefix(es) listed umlo' SERIAL NUMBERS
on the title page. -
1-8. An instrument mnnumc'ured after the printing
,of this manual may have a serial number prefix that
'is not listed on.the title page. This unlisted serinl
numher prefix indicates the instrument is different
; from those described in this manunl, The manual for.
this newer instrument is nccompanied by a yellow
Muanual Changes supplement. This supplement con-
tning "change information” that explains how to
mlnpt the manual to the newer mstrumcnt. _

REPETITION RATE AND TRIGGERING

INTERNAL '

50-ohm ou'put: 1 Hz to 10 MH? 7 mm.,es.

600-ohm output; 1 Hz to I MHz, 6 range,.

Period Jitter: < 0.2% at any duty cyele nml repctltmn
‘rate setting.,

EXTERNAL

-Sync Input: sine waves or positive pulaes from 1 ' Hz
to 10 MHz frequency of synchronizing signnl
“must be from 105% to lll\"{, of frcc;uuncy din}
setting. 5 V max. AR

Sensitivity: de coupled, positive pulsf.b, 2 V pk; sine
waves, 4 V pk-to-pk,

Input Reslistance: approximately 500 ohmh

TRIGGER OUTPUT

Widih 10 (£5) ns at H0% point.

Amplilude* £2 'V into 50 ohms.

Timing: voincident with leading  edge of 50-0hm
Cpulse. :

Polarity: positive or negative.

OUTPUT ,
* Symmetry: varinble from 25 ¥ to 7")'!{. duty Lyrle
Polarity: negitive.:

§

)

- Pulse Shape: (measured nt 5 V into 50 ohms).

“Attentrator: 0,05 Vto b V,ina 1, 25, 5 sequence

: 1

50-OHM SOURCE

Rise Time and Fall Time:; <) ns, .

Amplitude: peak 5 V into B0 ohms, 10 V into an
open cireuit; butput circuit protoctucl connot bc

: ‘damaged by shorting.

Vernier: provides continuous adjustment hetween
ringei. '

600-OHM SOURCE

Rise Time and Fall Time: <70 ns into ()(]() ohms;
<L4i0 ns into an open circuit; decreased umpli-
tude will improve rise time,.

Amplitude: at least 30 V penk into 600 ohms; at
lenst 60 V into an open cireuil,

Attenuator: provides continuons nu)ustmont from
full uutput to less than .3 V into 600 ohms

GENERAL ' : o

Power: 115V or 230 Vv (-—l(}‘{y*lﬁ','i}). 60 to 40
Hz, 2IW. |

Dimensions: 198 mm wide x 165 mm high x 299 mm
deep overnll (7374 x 6-1/2 x ll-J/*l in.),

Welght: net, 4 k,» (9 Ib)

i

]

I.1




General Infofiuntion

i 19, In addition to chun;;;e informaticn, the supple-J
ment may contain information for correcting errors ™

in the manual, To keep this manual as currept and
accurate as possible, Hewlett-Packard recommends

‘that you periodicully ‘request 'the Intest -Manual

. Chnnges supplenieat. The supplement for this manunl

js . identified with the manuanl print date ond part

‘number, hoth of which Aappear on the manual title
: page. Con phmentary copies, of the supplement are

availnble f ~om Hewlett Packard.

l

!_ 1

1-10. An instrument manufactured before the prmt-

_ing of this manuval will have o serinl prefix riumber
lower than 16444, If your instrument has such a serinl’

prefi't number,- refcr to Section V[I _ ;

l-[l.
prefix tha! is not listed on the title page or in the

Manual Changes supplement contac: your, nearest ’

Hewlett- Packard office.

1-12, DESCRIPTION . o

Gene~ utor is n genernl -purpose instrument: that pro-

videt! neuntwc squarewave output signals of varinble |

frequncy, width, and umplitude, In-addition, trigger

outputﬁ slgnnls of reversible polarity are provided for
synchronizing external circuits or instruments. The
Mode! 211B Square Wave Generator is o free-running
instrument. It may be synchronized with an external

_signnl. The frequency range is from | Hz to 10 MHz

)
: "

For( lnformnhon concerning a serinl number -

"“le Hewlett Pnckard Model 21 lB Squure Wave: .

T Model 2118

when tcrmmnted in a 50-vhm load, Ampluurio of the
signallis varinble from .06 volt to —5 volts with an
adjustable pulse width of 25% to 75% of the period.
With its variable pulﬁu nmphtudc and width chor-
ucterjstics, the 211B is useful ‘ns n genernl- purpnae
laboratury or production-line instrument. Due to its
compuct ‘size nnd ense of operntion, it is an ideal

* single-unit instrument . for test applieations where

synchronization “triggering and ' pulse “gencrator

fnmlltwb are desired blmu.tnnuouqu.

e 14 A separnte f_:clhty for trlgger output pulqcs is

also provided, Trigger output pulses are coincidental

. with .the ‘lending edge of the output lpuhes at the

f0-chm connector. The trigger output circuit is used
for synchronizing external circuits or instruments.
Polumy of the trigger pulses is sclectable (either

 positive or negative) and their amplitude is greater -
- than 2 volts, Pulse width is less than 10 nanogeconds
“when terminated inn 60-hm loml._

1-15. c.pTlo’Ns”f

1-16, Stnndnrd options are modifications installed an
HP instruments it the factory and are available on
request. The' fnllowmg nptmn is availableton Mudel
201B: | :

OPTION 580, The g,tnndnr(l Model 2111 l‘llcﬂlh the
requirements of CSA standards, This option adds
two Inbels to the unit to ncknowledge this fact, Add
HP Part No. 59550123, LABEL, OPTION 580; and HP

Part No. 71"0 4835, l.ABFL, CSA bP.ii'P[Fl( A'l‘[()N

H
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Model 211B

21 INITIAL INSPECTION.

2- 2 Inspect the shipping umtmner for dnmnge, If'the

shipping container or cushioning material is damaged,

it should be kept until the contents of the shipment

" have been checked for completeness nnd the instru-

ment has been checked mechanically and electrically; -

procedures for checking - electrical performunce are
“given .in Section V. If the contents are incomplete,
‘if there is mechanical damage or defect, ov if the
instrument does not pass the Performance Tests, natify
. the nearest Hewlett-Packard office. If the-shipping
container is damaged, ,oF the cushmmng materia!
* shows signs of stress, notify the carrier as well as the
Hewlett-Packard office. Keep the shipping materials
for carrier's inspection. The HP office will arrange
for repair or replacement at HP Option wnthout wmt-
, ing for clmm settlement ‘

2-3 PREPARATION FOR use N

)34 POWER REQUIREMENTS. The smndnra'ModeI |

. 211B requires either a 115-Vac or 230-Vac (—10%#15%),

i smgle phase, 50- to 400-Hz power source that can

- deliver at lenst 40 VA, A rear panel LINE slide switch

~ selects operation on either 116 V or 230 V. When the
" operating voltage is changed, the line fuse should also : .

- be changed to ensure instrument protection. Use a
slow-blow fuse if repiacement is required.

25, T Operal'lo‘n.' The standard instrument, as

shipped from the factory, is rendy for operation on -

~ 1156 Vae, The rear-panel LINE switch must displﬂy
the legend 115 when: operntion from this vo!mgc is
intended. Fuse value for 115 V uperntmn is mnrked
on the rear 'mel R

2-6' 230 V ‘Operation. If the instrument is to be

operated on 230 Vac, set the LINE switch to display & -

230. Change the fuse to the prover . value for 250 V
: operahon, as mnrked on the rear panel,

v

2-7T. THREE CONDUCTOR POWER . CABLE. . hls k

' mstrument is equipped with n three-conductnr powe
. coble that, when connected to nn nppropriate recep-
tacle, grounds the instrument through the offset pin.

" The power cable required depends on the ne input’

voltage, and the country in which the instrument is to

[

Installation ,'

B

' SECTION I
INSTALLATION

be aged. I-“xuure 2-1. 1llﬁstrntés the standard power °
rm.cptncle {wall .outlet) confi gurntmns that are used -
throughout the United States and in other countries,

'The HP part number shewn adjocent to ench recep-

tacle drawing is the part numby» for n power enble
equipped with a mating plug for *hat receptacle. If
the appropriate power cable is not included with the
instrument, notify the nearést Hewlett-Packard Sales/.

-Service Office and n replncement cable will be pro-

vided,

HP POWER CABLE PART NUMBERS

8120-168% ..8920-1369

i

8120-1351 , 8120 2104 " B120-1378 -

1

INPUT POWER RECEPTACLE TYPES

N 2118-001-12-78
Figure 2-1. Power Receptacles '

. 2.8, When opémtihg ihe 211B from n two-contact
_power outlet, use a threeconductor to two-conductor

adapter, Preserve the s.zfcty feature hy gmumhng the
adapter flexible (thlrd) | (N

2-9. HEPACKING FOR SHIPMENT

2.10. If Mudel 2[lB is to be ahipped to an HP
Snles/Service Oifice for service or repair, nttach o

s tag bhuwmg owner (with address), wmpletc instru-
ment serinl number, nnd n description uf the service

reguired. . ‘ "

2.11.
material,

Usc the original shipping carton, and packing
If the original packing material is not

. available, the HP Sales/Service Office will provide -

information and recommendations on materials to be
used. :
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_ MULT!PL!E

" 208 SQUARE VAVE GENERATOR
: HIWLI.I)’"_‘ n:_nnn L .

BVNC IWPUT
. .;v M\l

I.INE. Apphes ac power to the mutrumeut
Ir.dlcator lamp llg..‘q when power ir 1 pplted

FREQUENCY (sz.‘-elects the output fre-
quency Wllhléx the vange determined by the

settmg G

1

SYMMETRY Vnnes the duty cycle nf the
pulse penud

MULTIPLIER. Selects the operating range for

- the FRBQUENCY (Hz) dial.

AMPI.ITI.IDE. Selects the voltnge range of the

. 50-ohm output pulse.

VERNIER. Provndes continuous adjustment’
for the voltage range of the b0-ohm output
pulse. Maoximum cw posmon gives maximum

}
. : T .
5

- voltage for the range selected by the AMPLI-

IC.

1L

12,

 OUTPUT 50-0hm. Supphos 50- ohm output pulse.
' AMPLITUDE. -Controls voltage . nmphtudc ‘of

_ OUTPUT 800-ohm Supphos G00- ohm ouiput
_pulse. :

T

"SYNC INPUT. Inpht connector for external
- synchronization signals.-

1BARI2TE

TUDE Bwltl.h

the 600-ohm output pulse.

TRIGGER POLARITY. Selects either negative
or positive trigger output pulse.

TRIGGER OUTPUT. Supphes trigger output
pulse.

N 'n,godélz‘im‘
. i ]'

L

" Figure 31, Frbnt:pangl Controls and Connectors
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~Model 2‘ilB=' )

' 3-1

INTRODUCTION. ’

© 32, This section includes explanation of fmnt panel

' contrgls and adjustments, available modes of opern-

- graphs,

“tion, tnggenng considerations and step- by step oper-

O utmg instructions for most npphcntmns

' 3-3. CONTROLS AND CONNECTORS

3-4.- lithough the functions deacnbed in figure 31

nre brief, they provide a ready reference for the -

operator. A more detailed descnptmn of some of the
controls and connectors = gwen in the following para-

3-5. - Symmetry Control. The SYMME’I‘RY control on

the front panel of the Model 211B vaories the duty

cyclq of the output pulse without affecting the fre-

'quency. The duty cycle is variable hetween 25% and .

76% of the pulse period and is unaffected by exvernnl
tnggenng nnd repetition rnte .

: 3-6. 50-ohm Amplltude Control. The nmphtude of the

50-ohm outpat pulses is controlled by an AMPLITUDE
switch and o VERNIER control, The AMPLITUDE
control is a seven-position attenuator switch covering
an output voltage range from —0,05 volt to —5 volts.
The voltage range selected by the atterivator setting
" is variable by the VERNIER control (from near zero
volt to -maximum output for the particulnr range
selectcd)

3.7, Bon-ohm Amplllude Conlrol. The amplitude of the

600-ohm output pulse is controlled hy the AMPLITUDE

control located directly nbove the 600-chm output con-

* nector, The nmplitude is continuously varible from

near zero volt to —30 volts when termmnled ina

: 600 .ohm load,

3-8, OPERATING CONSIDERATIONS.

3-9. E!TERNAI!. SYNCHRONIZATION.

CAUTION

Input ‘synchronization signal must not
- exceed b volts peak and power must be
less than 0,25 watt.

. sECTIONNMI © ‘
| . OPERATION | |

Operation

' ! : , E

3-10. ' The Model 2118 may he synchronized by either
o #2-v3lt minimum pulse or n 4-volt minimum peak
sine wave applied to the SYNC INPUT connector, The
- frequency of the synchronization signal must be
between 105% ond 140% of the. internal frequency
;settmg If difficulty is encountered w..en synchro-
" 'nizing with an external source, recheck the dial fre-
quency setting, the synchronization' frequnncy, and the,

" . amplitude of the synchronization signal. |

3-11. TRIGGER OUTPUT.

312, The positive or negative trigger p'ulsen' which

_are available at the TRIGGER OUTPUT connector
have an amplitade greater than 2 volts (across n

. B60-0hm load), approximately 10 nanoseconds in width,
and are coincidental with the leading edge of the
Bt-ohm output pulse,

3-13. OPERATING PROCElDUR.ES

314, The Mndel 211B is capable of genernting any
_ frequency from 1 Hz to. 10 MHz (maximum of 1 MHz
* ‘at ‘the 600-chm connector). The frequency is estah-
lished by setting the MULTIPLIER switch to nny of
-seven ranges and ndjusting the FREQUENCY (Hz)
control to the specific frequency desired, The Model
211B s free-running nt the frequency indiceted by the
front panel frequency controls. To operate the instru-
ment, proceed ns follows' .

a. To apply power, press LINh switch; power
lamp should light.’

b. Set MULTIPLIER éwnéh to‘icorroct frequency
range and adjust F RFQUENCY (Hz) umlrnl to desired :
* frequency.

c. Adjust SYMMETRY-cuntml'ﬁ)r 'rL'quirud pulse
width ns ubserved on an oscillmcopc

d, When using the 50 nhm output cireuit, select
proper voltage attenuator range with AMP[J’I‘UDE
selector switch. Adjust VERNIER control for exact
voltag? required. Refer to table 1- ! for output termin-
ation characteristics. .

e. Whan using the 600-ohm output circuit, ndjust
AMPLITUDE control for required voltage amplitude.
Refer to table 1-1 for termination charncteristics.

31
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Model21B

" two current sources,

Theory

- | SECTION IV
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2, This section presents the theory of operatfon for
the Model 211B Square Wave Generater, The first.
portion contains n general description of circuit
functions using a block diagram (figure 4-1) to supple-

.ment the written description. The second portion pro-

vides n detailed description of the vperational theory
written for use with the schematics which are Iocnted
in Section VIII of this manual.

4-3. BLOCK DIAGRAM DESCRIPTION.

4-4, The Model 211B consists of 'a fine-frequency.
control, two current sources, a coarse-frequency con-
trol, and a Schmitt trigger circuit, The output of the
Schmitt trigger is npplied to three nmplifier circuits.
The amplifier circuits produce symmetrical output
pulses which are present at the 60-ohm, 600-ohm, and-

“TRIGGER OUTPUT connectors, '

45, FINE-FHEOUENCY CONTFIOL

il

4.6. ‘The I‘ront-pancl control, PRI-QUI'.NCY (H:v),

"establishes the pulse repetition rate of the square

wave generator by ncljustmg the bias ‘applied to the

i

4-7. CURRENT SOURCES.

4.8, The current sources (refei'rcd to as the upper ond
lower current sources in the block diagram) operate as
current regulators for the coarse-frequency control

-cirenit, The upper current source provides the current
-for charging the selected rnmp capacitor in the coarse-

frequency control circuit nnd the lower current source
establishes the rate of discharge.

3-9,° COARSE-FREQUENCY CONTROL. ' °

4-10. 'The MULTIPLEIER switch, loented on the front
punel of the Model 211B, selects various resistanze-
capacitance networks Whlch determine the slope of
the ramp waveform. The various sawtooth waveforms
developed by the ramp capacitance networks establish
the repetition rate for the Schmitt trigger circuit.

4-11. SCHMITT TRIGGER.

4-12. The sawtooth waveform from the ramp capact-
tance network alternately crosses the upper and lower
hystersis limits of the Schmitt trigger. This results in
a square-wave output at a repetition rate established
by the coarse und fine frequency control circuits, The
Sclimitt-trigger output is applied to the output ampli-
fiers.

4-13. SWITCHING CiRCUITRY. '
4-14. The switching circuit is controlled by a signal
fed back from the Schmitt trigger. It regulates the
charge or discharge state of the sclected ramp

. capacitor,

'4-15, OUTPUT CIRCUITS.

4-16, The squnre-wnve signal from the Schmitt trig-
ger is amplified and shaped by the 50-ohm and 600-
ohm output circuits. The trigger eircuit differentiates
the output of the Schmitt trigger and reshapes the
pulses. Polarity of the trigger pulses is selectabie by
switch anction.

317, SYN_CHHONIZATION CIRCUIT.

4-18," The Model 211B may be synchronized from an

. external source. 'The synchronization signal is dif-
ferentinted nnd applied to the Schmitt trigger circuit.

4- 19. ) ClRCUlT DETAILS. : ,

4 "0 Refer to the tlmmg sequence in f' ipure 4-2 nnd

- the schematics located in Section VIIE of this manual

when using the detniled theory of operation,

\

4-21. COARSE-FREQUENCY CQNTHOL.' '

}
422, The coarse-frequency circuit is controlled by

~the seven-position MULTIPLIER switch 85. Each
pusition of the MULTIPLIER switch sclects the nppro-

printe ramp capacitor (A2CH1 through’ A2C16) for the
designated frequency range. When the IM frequency

range is selected, n network consisting of ARCS, A2C9,

A2C10 nnd A2R31 is used to develop the higher fre--
quency involved,

4-23. The selected ramp capacitor will charge and
discharge at o rate determined by currentl-source tran-
sistors A2Q6 and A2Q7. Transistor A2Q6 functions 18
u series regulitor in the current path that charges the
selected capucitor. The charging rate of the ramp
capacitor forms the negative slope of the sawtooth
waveform, The output current of A2Q6 is directed to
the ramy  spacitor by diode A2CRI11. Transistor A2Q7
functions as a series regulator in the discharge path of
the selected ramp capacitor. The discharging rate of
the ramp capacitor forms the positive slope of the saw-
tooth waveform, Diode A2CR12 directs the discharge

- current from the ramp capacitor through A2Q to

ground,
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424, Dual potentiometer R3 determines the duty,

eycle for each period of the pulse repetition rate. Jt

controls the current in the emitter circuits of A2Q6

and A2Q7. Potentiometer R3 §s adjusted by the SYM-
METRY control knob on the front panel of the instru-
ment. Yarying the SYMMETRY control changes the
rate at which the upper and lower .lynteresls limits
of the Schmitt trigger are crossed per repetition puise,

"This establishes the duty cycle for each period,

4-25. FINE-FREQUENCY CONTROL.

426 The ﬁne-frequency circuit of the Model 211B
consists of putenhometer R2, A2R24, A2R25 dnd
A2Q5. Potentiometer R2 is n 10;1 vernier controlled

- by the FREQUENCY (Hz) dial on the front panel of

the instrument. The FREQUENCY (Hz) dial establish-
es the bins applied to current-control transistor A2Q5.

The bias on A2Q6! controls the voltage developed
.across resistors A2R24 and A2R25, The voltages devel..

oped nt A2R24 and A2R25 for» the bins for charge
and discharge transistors A2Q6 and A2Q7. The rate

“at which A2Q6 permits the ramp capacitor to charge’
and the rate at which A2Q7 perm:ts it to dlschnrgel _

determine the repetition rate for the instrument,

-27 On - the three lower frequency mnges (con
trolled by A2CI1, A2C12 and A2C13), a degenerative
feedback network consisting of A2ZQILL and A2(‘l2 is

- used to compensate for the slower chnrge ‘and dis-

charge rate required. Transistor A2Q12 inverts the
emitter signal of A2Q13 and applies it to the base of
A2Q11. The collector circuit of A2Q11 controls the bias
on transistor A2Q10. Transistor A2Q19 forms a low-
impedance ground circuit for the three lowest fre-
quency capacitors, Variable resistors A2R33, A2R3
and AZR35 control the amplitude of the degenerative
feedback signal, Refer to Section V- of thts mnnunl
for proper ndjustments. _

4-28 SCHMITT TRIGGER CIRCUIT

4-29. Charging of the selected ramp capacitor pro-
duces the negative elope of the sawtooth waveform
(figure 4-2), This signal is npplied to the base of
transistor A2QI3, The inverted signal developed in the
collector circuit of A2QL3 is applied to the base of

-transistor A2Q14. Transistors A2Q14 and A2Q15

function as a Schmilt trigger circuit. When the upper
hysteresis limit' of A2Q14 is reached, it conducts
heavily and A2Q15 is cut off. When the lower hyster-

esis limit of A2Q14 is reached, it is biased off and -

A2Q15 conducts. The square-wave sipnal developed
oy A2Q156 is inverted by trnnslstor A2Q16 and npphed

" to the output circuits.

4-30. SWITCHING CIRCUIT.

4-31. Synchromzntlon of the charge and discharge

_ functions of the current sources is accomplished by

transistors' A2Q8 and A2Q9. The output signal from
the Schmitt trigger is coupled through diode A2ZVRH

v o Theory

to the bose circuits of A2Q8 nnd A2Q9, Transistors .
A2Q8 and A2Q2 are complementary (npn-pnp).
Depending on the polarity of the output pulse, one
transistor will conduct while the other is cut off, When
A2Q8 is conducting (positive transition of the signal

* from A2Q16), diode A2CRI1! is bhack biased and the

charging circuit between A2Q6 and the ramp capac!-
tor is blocked. During the same positive transition
of the signal from A2Q16, transistor A2Q9 is cut off.
The discharge path from the ramp capacitor through
A2CR12 and A2Q7 iv ground is operational, When
A2Q8 is not conducting (negative transition of the
gignal from A2Q16) the charge path from the ramp
cnpncuor through A2CRL1 and A2Q6 to the —20-voit
gource is operntioral, During the same negative tran-
gition of the signal from A2Q16, transistor A2Q9 is
conducting. With A2Q9 conducting, dicde A2CRI12 is
back biased and the dlschnrge pnth of the ramp capaci-
tor is b]ocked

4-32, OUTPUT GIFICUITS.

4.33, Trigger Output. The output signal from Imped-
ance Converter A2Q16 is applied to a differentiating -
circuit A2C18 and A2R45 in the trigger output circuit.’
The positive spike developed by the differentintor is
applied to trigger amplifier A2N17. The signal is
shaped into a negative pulse having a 10-nanosecond

- width and greater thon 2 volts in amplitude (when

terminated in a 50-ohm load), The output of A2Q17
is connected to one side of trigger-polarity switch S4
and transistor A2Q18. Transistor A2Q18 inverts the
negative pulse and applies it to the other side of S4,
The position of $4 determines the polnnty of the trig-
ger output pu]se

4-34. 50-ohm Output Circult. The smnnl from tran-
sistor A2QI6 is also applied to transistor A2Q23.
Transistor A2Q23 and A2Q25 are used to amplify and
shape the square-wave pulse. The output of A2Q25 is
applied to u cascode amplifier stage consisting of
A2Q)29, A2Q30, A2Q32 and A2Q33. The output of the
cascode amplifier is cr nnected to attenuator Al

4-35. The amplitude of the 50 ohm signal is con-
trolled by AMPLITUDE switch AlSI and the VERNI-
ER control on the front panel of the instrument, The
VERNIER control varies the bins on amplitude-control
transistor A2Q27. An in-phase voltage at the emitter
of A2Q27 is applied as bins to the output cascode
transistors A2Q32 and A2Q33, By adjusting the bins
on the output transistors, the amplitude of the output
signal is varied from near zero to —b volts. Diode
A2CR20 functions ns a protective device against any
inductive overloads.

4-36. An attenuvator network.is used to limit the
amplitude of the output signal to from —0.05 volt to
—5 volts, Attenuator Al has three pi-type resistance
networks. These networks divide the signal from the
cascode amplifiers by factors of two, five and ten,
Amplitude switch AIS1 selects the desired voltage

4.3



Theory o e

S i .
range by connectmg the cascode nmpln" er output to
selected combinutions of the pi-networks, The output
of the pi-networks is connected to the OUTPUT 50{
connector on the front panel of tho instrument.

4- 37. 600-ohm Output, The su;nn[ from t.ansistor
A2Q16 is also applied to amplifier A2Q24 in the 600-

nhm amplifier circnit, Transistors A2Q24 and A2Q26.

aomplify and shape the squore-wave pulses before
applying them to driver amplifier A2Q31. When the
IM frequency range is selected, A2Q24 i3 reverse
biased by the addition of resistor R5 in its emitter
circuit, There is no output from the 600-ohm circuit on
the LM frequency range. Varinble resistor A2R88 is
ndjusted for a signal amplitude which results in no
distortion of the output waveform.

4-38, The signal from A2Q26 is amplified by driver-
amplifier A2Q31 and applied to transistors Q3 and
Q4 uperating in cascode, (Tronsistors Q3 and Q4 nre
located on the instrument chossis), Transistors Q3 and

Q4 amplify and further shape the output signal. The -

amplitude of the output signal is continuously variable
fram zero to —30 volts by resistor R6 (AMPLITUDE).
Diode A2CR21 functions as a protective device agninst
any inductive overlond, !

4-39, 'SYNCHRONIZATION. -
4-40; An externnl synchronization mgnnl may be

applied to the instrument at the SYNC INPUT con-
nector J2. The synchronization signal must have an

amplitude of :at least +2 volts peak and a frequency of
105% to 140% of the frequency dial setting of the Model |

211B. The synchronizing signal is npplied to a divider
bridge consisting ' of diodes A2CRI3-A2CR16. The
diode bridge configuration limits the nmphtude of the
input mgnnl to +4 volts.

4-dr. When the synchronizing su;nnl praduces a posi-
tive voltage nt the junction of A2CR14 nnd A2CRIG,
transistor A2Q19 conducts. The negative voltage
developed hy A2Q19 is applied to A20Q20 through
diode A2VR9, Normally, A2Q20 is forward binsed and
conducting. When the negutive voltage from A2Q19 is
applied, A2Q20 is cut off. The mngnetic field produced
by A2L1 when A20020 is conducting collapses and pro-
duces n 20-nanosccond positive pulse. Depending on
the pusition of the SYMMETRY control, the 20-nano-

second pulsp is applied to either A2Q21 or A2Q22 by

switch S3. T1e synchronization pulses are applied to
the Schmitt 1rigger circuit during the longer slope of
the ramp waveform. When the duty cycle is below 5%
of the pulse period, 83 connects the synchronizing
pulses to A2Q22. When the duty cycle is greater than
50% of the pulse period, the synchronizing pulses are

b 1'\Jludeli 211 h

. connceted to A2Q2'1. Svnchronization is not possible

at exactly 50‘5» of the duty eycle,

442, When either A2Q21 or A2Q22 conjucts (with
application of a synchronizntinn pulse) n negotive
20-nunusecond pulse ir produced. The negative pulse
is connected toithe buse of either A2Q14 . r AZQLD
in the Schmitt trigger circuit. Since the pvlse s applied-
to the Schmitt trigger transistor which ¥, conduciing,
the Schmitt trigger switches operating states, thus syn-
, chronizing the sawtooth waveform from the frequency
" control clrcuzt to the synchmmmtmn signal.

4-43, POWER SUPPLIES. -
g4, 'I‘he reguluted power supply operates from llﬁ
or 230 volts ae, The voltage is rectified to provide the
de nutputs of —20 volts, —70 volts, and +6.8 volts, The
two pnmnry windmgs of transformer T1 are connected
either in series (230 volts nc operation) or in parnllel
{1156 volts ne operation) ‘by switenr 82,

4-45. ~20-voit Power Supply. Diodes AZ2CRI an
'A2CR2 comprise &t full-wave rectifier which furnishes
the negative voltage for the —20-voll power supply.
The unregulated voltage is filtered by capacitor Cl
and applied to series regulator 1. Resistor A2R7,
ARS8, and AZR9 form u voltogedivider network
between ground and the —20-volt output. The base of
error-nmplifier  A2Q2 /is connected “to the voltage”
divider network nnd{senses iny chnngo in output
voltnge. The change in output voltage is amplified
ard inverted by A2Q2 and applied to regulatordriver
A2Q1. Transistor A2Q1 functions ns an emitter follow-
er and is connected to the base cireuit of series regu-
Intor Q1, This repulates the bins on Q1 nnd maintains
the output of the power supply at ~20 volts.

4-46. —70-volt Power Supply. The —70-volt power
supply functions in the same manner as the —20-volt
power supply with the exception of the rectifier cir-
cuil, The secondary winding of teansformer T1 used by

'the —20-volt power supply is center-tapped to ground,

This enables the use of the two-diode rectifior system.
The twodiode rectifier arrangement cannot he em-
ployed for the —70-volt power supply. The secondary
wincling of transformer T1 used for the —70-volt power
supply is not center-tnpped. The hnd;.,c network con-

gisting of A2CRA through A2CRB is used for full-wave -

rectification,

4-47. 6.8-voit Power 5uppl§. Diodes -A2CR3 ard

- A2CR4 form o fullwave rectifier which sunplies the

+6.8-volt power for the instrument. Capacitor A2CH
filters the rectified voltage, Resistor AZRIO0 reduces
the voltage to the proper level nnd brenkdown dinde
A2VRI regulates the output,
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INTRODUCTION

’I‘hls section providei And;ustment procedures and
n performnnce check for

¢ Model 211B, The

SECTION V

PERFORMANCE CHECK AND ADJuqunEN‘n's,

. ' Performance Cheek

for .wnrm up. Perfo'm the checks and adjustments in.

- ance check mny be used ns an.incoming Inspection,

or after repairs or ndjustments have heen made to
certify that the instrumont mcets the spcclﬁcntmns
linted in table 1:1, When the initial performance check

58,

is made, record the indications on the Performance
Check Record, These indications moy be used for com-
parisons with equipment performarce at a loter date.
Refer to paragraph 5-17 for ndjustment pmc:.dnres

5-3.

54, Test cqulpment recommended for both ‘the per-
" formunce check and adjustments is listed in table 5-1.

REQUIF cD TEST EQUIPMENT
I

“:Similar equipment may be substituted provided it has
the required charncteristics listed in: the table.

' 5-5.
6

B,

PERFORMANCE CHECK.

PROCEDURE

Connect the Modul 211B -to an external power
- source. Turn on the equipment and allow 10 minutes

RISE TIME

PRESHOOT

|
I

r

' and

l'
|
A

U SR, y+— 100%

the same sequence as they are listed. Figure 6-1 is o
typical waveform which illustrates points that are de-
perform- scribed in this section,  ° '

f
1 .

SYMMETRY CONTROL CHECK.

| a. Connect, equipment ' as shown in fi iKure H2
and set 211B controls ns follows:"

- MULTIPLIER...... e breras . 10K

FREQUENCY (H2) ...evvvvvinressisnnnnss 1
SYMMETRY.. 110s000vvnvsrrnnrnnsnsss "
AMPLITUDE (sWitch) ..vvvveescrssssnnesss 5

VERNIER ..........000.. e s OW

b. Set high-frequency’ usc;lloscope controls as

follows: ‘
TIME/DIV .....lvvpensnn FRSUR vore t 10 psec
TRIGGER ,..... RN SN CINT
MODE...........ces N vverp. NORM
VOLTS/DIV...coiviviiieniions -
TRIGGER SLOPE ......... rrsprnees s (=)

c. AdjL st high-frequency osc:lloscope for a stublu
display.

10 Y- -~ T N AN --- 909,
° ) \ BASELINE , \ ’
: ! ROUNDING
b, } 1
¥ )
50% - -~~~ ; PULSE WIDTH bmmm e 50%
i ' )
l :
ROUNDING :

90 %o = — = - g === 10%
100 °/e""——":: -t ,_-_'-_:-:: ~-=-=- 0%
L I : ‘: | f

OVERSHOOT 1 PRESHOOT
' FA_LL TIME 2NB-A-§

Figure 5-1. Typical Waveform Characteristics

. :
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Péi'fqnﬁhnce Check

Table 5-1, Reqmrcd Test I-qmpmunt

Mode! 211B

{

‘HIGH - FREQUENCY
., OSCILLOSCOPE

'  MODEL 211B

50 OHM
‘LOAD

2V9B-A51276

" Figure 5-2. Symmetry Control Check Test Setup

52 o 1

pcrmd

Recommended Instrument f
: ™ y Required
Type | Model Characteristics Required ltor
Sampling ..HP 180C ! GHz Bdndwidth Performnnce Check
Oacilloscope with 1810A :
High- frequency HP 17T40A 50 MHz Bandwidth Performance Check
Oscilloscope ‘ : 50 mV/cm Sensitivity Adjustments
o Frequency ﬁP 5246L Period Meter Performance Check
|+ Counter : Frequency Counter Adjustments
20 dB 50-0hm HP 8491 . Use Recommended Performance Cheek
Attenhator ' S Equipment
50-ohm Load’ _ HP 10100C | " Feedthrough Load Performance Check
‘ Adjustments
. 600-ohm Load | 600-ohm 5% 2W Performunce Check
BNC Adapter 'HP 10110A . BNC male to Performance Check
he ' - Binding Post
Test HP 651B - 10 Hz to 10 MHz Performance Check
Oscillator ' 3 V Output Renge
AC Voltmoter HP 4038 0,003 V to 003V Adjustments
- Voltage Range Troubleshooting
; Dlgltnl‘ HP 3465A 20,06 accuracy Adjustments
‘»‘;__TVoItmeter b ‘ ; - 4 digit display
“Variable line - IOO .12V Adjustments
Voltage Supply 200 - 266 V 25 VA
" Pulse width shnuld be grenter thnn 5% nf thc

e. Turn SYMMETL.! control fully ccw. Pulse
width should be less than 25% of the period,

549, SYNCHHONIZATION CHECK.
n. This procedure checks the uhlhty of the Model

211B to synchronize on an external triggzer source,

b. Connect equipment as shown in figure 5-3.

c. Set 211B controls as follows:

MULTIPLIER

~ MULTIPLIER .....ooioiiiinnennens 10K
(i FREQUENCY (H2) ovocovnirirnnnsesieeenes 1
' SYMMETRY..... O . eraeras cew |
" AMPLITUDE (switch) .......ocvvvens benens b
VERN]ER ‘

...... pevernnrrrrnsnrreanbrrrser  OW

d. Set hlgh frcquency oscilloscope controls ns

. follows:




Model 211B

AMPL[TUDE».;»brsbohubb-hhntr 4vpk't0'pk

. Ad}ust high-frequency osc:lloscope SWEEP

v LRN[ER until one pulae period occupies 8 divisions

on the CRT.

‘g Turn SYMMETRY control slowly cw. Ob-

 gerve phase’ shift reversal at 50% duty-cycle point.
-{Pulse width will increase until at 5%, polarity will

reverse and width will decrense.)

h. Repeat procedure with SYMMI-,TRY control
in ew position, .

CTIME/DIV svvvsiirsssssenssrensses ol eC
.! TRIGGERibo!b“l'i!;}}l'Fll’b"?bl.lil ExT
: MODE...».;. ----- PEBEEEBE AR EE B R AR R bR NO["{M
voLTS/DIV‘,DI.l"’.’.'ib.iiﬁ'l.& bbbbb ko 2‘.
e, Set test ﬁscillntor controls ns follows:
FREQUEN(‘Y perrvrirsrrrrsseerreres 110K

HIGH-FREQUENCY

OSCILLOSCOPE
MODEL 2118 . i
5 EXT
SYNC 50 OHM

~ TEST DSCILLATOR .
r ! 'ﬁ

—
BO OHM 600 OHM

. MBA2TTE

Figure 5-3. Sy_nchmnizalr'on Test Setup

5-10. 600-OHM OUTPUT CHECK.

n. See figure 5-1 for dcf'mtu)n of pulse chor-
neteristics.

. b. Connect equipment as shown in figure OH-1.

¢. Set 2E1B controls as follows:

MULTIPLIER ......... rkesrrrriens vers 10K
FREQUENCY (Hz) .......oooviiiiennnes 10
SYMMETRY............. approximately 60

AMPLITUDE (600-ohm control)......... Ve CW

i
iy

Perfomnncé Check

HIGH-FREQUENCY
OSCILLOSCOPE
MODEL 2118
600 OHM | AE

Ly

600 OHM
LOAD .

211B-A-7-12-78

Figure 5-4. 600.0hm Qutput Test Setup

d. Set high frequency oscilloscope controls ns
follows:

TIME/DEV ......... T

2 ugec

TRIGGER ,.............o000 reararaen +, INT
MOD['J....... ............ veriesees NORM

- SLOPE ........ N bererarariies (—)
VOLTS/DIV....... beraaes b rararerens 10

e, Adjust AMPLITUDE control of 2118 for pulse
amplitude of 60 volts (6 divisions). Overshoot should
be less than 3 minor divisions (6'%).

f. Connect n 600-whm load across 600-ohm out-
put connector of 211B. Pulse amplitude should be 30
vnl!.s (3 divisions) 6%,

g. Turn AMPLITUDE (600-chm) control fully
cew,

h. Set oscilloscope VOLTS/DIV dial to ,1 ond
adjust AMPLITUDE control of 211B for 0.3 volt (3
divisions) as indicated on oscilloscope. Overshoot
should be less than L5 minor divisions. Disconnect
6 Oﬂ-nhm load.

. 5-11. RISE TIME AND FALL TIME.

a. Set high-frequency oscilloscope TIME/INMV
dial to .2 uSEC and VOLT/DIV dial to 1. Adjust
600-ohm AMPLITUDE control on 211B for & divisions
deflection,

'b. Move leading edge of pulse to center of CRT.
Set - oscilloscope MAGNIFIER to X10. Rise time
between 10% and 90% amplitude points should be less
than 7 divisions (140 ns).

¢, Change oscilloscope SLOPE to (+) and move
trailing edge of pulse to center of CRT. Fall time
between 10% and 90% amplitude points should be
less than 7 divisions (140 ns).

3
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load,

B R

Performance Check

d. Connect Model 2llB ou!put to a 600 ohm

e, Set oscilloscope VOLT/DIV dial to 5. Fall
time between 10% and 90% amplitude points should be
less than 3,5 divisions (70 ns).

i

f. Change oscilloscope SLOPE to (—) pnd move
leading edge of pulse to center of CRT. Rise time
between 10% an  90% amplitude points should be less
than 3.5 divisions (70 ns). Remove 600-ohm loud.

512, 50-OHM OUTPUT CHECK. |

a. Connect equipment s shown in figure 5-5,

SAMPLING
OSCILLOSCOPE
~ MODEL 2118
I
§ tRic soonmt  f A g |- Ext
9 . 9 0 .
20dB
ATTEN
)
211B-A-4-12:78
E Figure 5-5. 50-0hm Output Test Setup

b. S_et'.:!llB controls as féllows:

MULTIPLIER /oo iieinees 1M
FREQUENCY (Hz} .coconvvnvnininineniinn, b
o SYMMETRY.......\.cvvvrnnes 50% duty cycle
AMPLITUDE (sw:tch) ....... Crverrrrrras )
VERNIER ....cvvrcriiniiiiiiinss, berrrvns cw
TRIGGER PO!.AR]’I‘Y ....... R G
¢ Set the sampling oscilloscope controls ns

. followa !
TIME/DIV .ot ivieirerernns Creren 20 nSEC
MAIN SWEEP MAGNIFIER. ........c000 20
MAIN SWEEP TRIGGER............ NORM
~ "MAIN SWEEP TRIGGER SLOPE........ (=)
AMILLIVOLTS/PIV ..o 50
DISPLAY....ovivvviiiiiinss b eeer NORM

“d. Adjust puise amplitude to 6 V()If.b (10 divi-
sions) with 211B VERNIER,

e Move leading edge of pulse to center of CRT.
R: > time should be less than 5 ns.

I

b4

Model 211B

f. Move teailing edge of pulse to center of CRT.
Fall time should be less than 5 ns, :

5-13. With 211B controls set os in pnrngrhph 5312b,
set the sampling oscilloscope controls as follows;

TIME/DIV «..ooviiiiinnnnns vasesry» DO NSEC
MAIN SWFFP MAGNIFIER T 4
MAIN SWEEP TRIGGER............ NORM
MAIN SWEEP TRIGGER SLOPE........ (=)
MILLIVOLTS/DIV ....oovvviiiens vernns 50
DISPLAY...........0t bersssas bereaas NORM

n. Adjust pulse nmplitu&e to 6 volts (10 divisions)
with 211B omplitude VERNIER. ‘

b. Move leading edge of pulse to center of CRT.
Preshoot and overshoot of the leading edge should be
no more than 5 minor divisions ('%).

¢. Move trailing edge of pulse to center of CRT.
Preshoot and overshoot of the trailing edge should be
no more than 5 minor divisions (5%).

5-14. SYMMETRY (10 MHz),

a. Set FREQUENCY (Hz) dial of 211B to 10 and
SYMMETRY control fully cew. All other control set-
tings to remain as in paragraph 5-13. Pulse width of
displayed period should be less than 30%,

. b, Turn SYMMETRY control of 2118 fully cw.
Pulse width of period should be more than 70%,

5-15. TRIGGER OUTPUT CHECK.

5-16. 'This procedure verifies trigger output churac

teristics of the Model 2118, Connect equipment &s

shown in figure 5-6.

SAMPLING
OSCILLOSCOPE
~ MODEL 2118,
Q O
S — _— hvsrmivsig—" § S
204dB'
l.AF\'F'1'_El’\lU4f\'TCIR
v '
‘ ' " 211B-A-312-78

Figure 5-6. Trigger Output Test Setup




Model 211B -
a. Set 211B controls as follows:
MULTIPLIER ....oovirverieriensiss s . IM
FREQUENCY (H2) ....... e rraererrarann 5
. AMPLITUDE (switch) o .vvvivnvnrnesrnns . b
VERNIER ........ M s e rrE e r sy \y CW

TRIGGER POLARITY ........

U

b. Set sampling oscilloscope controls ns follows:

TIME/DIV ......oovvveennbinnnnnse. 20nSEC
MAIN SWEEP MAGNIFIER.,.........,... 2
MILLIVOLTS/DIV ......... Srrrsarriees .» B0

¢, Move trigger pulse to center of CRT. Pulse
amplitude should be 2 volts or more (4 divisions).

d. Adjust sampling oscilloscope plug-in unit
VERNIER for fullscreen display’ (10 divisions). Ob-
gerve pulse width at 50% amplitude points, Pulse width
should be approximately 1C ns (1 division).

e. Change 211B TRIGGER POLARITY switch to
{+). Pulse should be positive with same specifications
as in steps ¢ and d abave,

Adjustments

5-17. ADJUSTMENTS.

5-18. The Model 211B contains a number of selected
components which are factory installed. Selected com-
ponents are indicated in the Parts List (refer to Section
VI) and on the schematics by (*). Table 5-3 lists the
selected components, description, ranges and the
reason and method of selection. If a unit cannot be
edjusted to meet the performance tests after repair
and/or component replacement, check table 52 for
possible replacement of a select component,

i

5-19. ' The following sre factory adjustments and do
not normally need readjusting, After instrument repair
and/or component replacement, accomplish the per-
formance checks as outlined in paragrapha 5-5 through
5-16. If an instrument does not meet the performance
checks, proceed with the following adjustments. These
ndjustments must be performed in the sequence given
below. See figure 5.7 for locations of adjustments.

TPI

c9

R35 . R33 ‘R34 R23 R20

}.__\‘ ZIIB -A=I2

Figure 5-7, Component Adjustment Location

56



Adjustments Model 211B
Table 5-2. Factory Selected Components’
Rel, Reason and Method of
Deslg. Description Selection '
L _
A2C29 - C: fxd. 22pF Typical 22 pF. Selected to optimize output
C: fxd. 24pF pulse shape, Selected with A2RE4 (sce
* C: fxd. 27pF elsewhere in this table).
C: fxd. 30pF
C: fxd. 31pF ;
C: fxd. 36pF
C: fxd. 39pF
A2R9 /: fxd. 1300 ohms Typieal 1300 chms: —20 V adjust is critical
: : because of high Temp coef of RS, and
its resistance must be kept low. R9 is
' alse selectable because of VR2, ‘
A2R18 & R: fxd. 2400 ochms R18 typical 2400 ohms: —70 V adjust is critical
“AZR48 R: fxd. 2700 ohms because of high Temp coef of R17, and
R: fxd, 3000 ohms its resistance must be kept low. R18 is
R: fxd. 3300 chms also selected because of VR4,
R: fxd. 3600 ohms R48 typical 3300 ohms: Selected for small freq.
. change with Symmetry. Set Freq to 10 MHz,
v Turn Symmetry control cw to cow. Monitor
o freq with counter. Freq should change
i leas than 5%,
A2RI9 R: fxd. 560 ochms Typical 660 ohms: Adjusts the mechanical
) potentiometer path of R2 to correspond with
- frequency dial.
A2R31 R: fxd. 46 ohms Typical 66 ohms: Adjust for correct freq, Set
. R: fxd. 51 ohms Mult, Sw. to 1 MHz. Set Freq dinl to 1.
R: fxd. 56 ochms . Adjust C9 for 1 MHz. Set Freq din! to
R: fxd. 62 ohms 10. Select R21 for 10 MHz. Recheck C9
setting.
AZR32 “R: fxd. 12 ohms Typical 12 ohms: Selected to meet freq spees
: Range 6 ohms to on the 100K range. .
18 ohms 1 [
-A2RN R: fxd. 91 kilohms Typical 150 kilohms: Selected for small freq
: 'R: ixd. 120 kilohms change with Symmetry. Set Mull, sw. to
R: fxd. 160 kilohms I0K. Set Freq dial'to 1. Turn Symmetry
R: fxd. 180 kilohms control for 50% duty cycle. Monitor freq with
R: fxd. 200 kilohins counter, Frequency should not change
R: fxd. 220 kilohms more than :3% when turning Symmetry contro}
fully cw or fully ccw from 609 point.
A2R84 R: fxd. 22 ohms Typical 82 ohms: Selected to optimize output
R: fxd. 27 ohms pulse shape. Selected with A2C29,
R: fxd. 30 ohms ‘
R: fxd. 39 ohms
R: fxd. 47 ohms
R: fxd. 82 ohms
R: fxd. 160 ohms

56
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5-20,, POWER SUPPLY ADJUSTMENT.

a. Use a digital voltmeter to meke the following -

measurements and adjustments.

b, .' =20 V SUPPLY, Measure from test point TP-

20V on hoard assembly A2 to chassis. Adjust poten-

tiometer A2R8 to obtain —20 volts, Vary the line
voltage $10% nbout the neminal input voltoge. The
—90 volts should not change more than 200 milli-
volts, ;

e ' =170 V' SUPPLY. Measure from test point TP-

70V on hoard nssembly A2 to chassis, Adjust poten-

tiometer A2R17 to obtain —70 volts, Vary line voltage

:+10% about the nominal input voltage, The —70 volts

should not change more thav 2700 millivolts,
Il

5-21. FREQUENCY ADJUSTMENT.

a, UConnect equibment ns shown in fi gure 52,

and connect the frequency counter to 211B TRIGGER

OUTPUT.
b, Set Model 211B controls a8 follows )

MULTIPLIER......... ..... virersresres 10K
FREQUENCY (Hz) ,....oovvevnernvinnenner 1
SYMMETRY........ovvns npprox:mntely 50%
AMPLITUDE (sw:tch) ..... A R
VERNIER.... . Pererres cw

e Set h:gh frequency oscnlloscope controls os
follows:

TIME/DIV D.illbbobﬁiivllb!‘illDODD! JmSEC

TRIGGER ..... veveresrersnirrsrssrsrers  INT
MODE.......... Crrersres Cerrerrnens NORM
VOLTS/DIV (channel A). N rrery ., 2
POLARITY .....oovnvviriursns veereess (M UP
COUPLING ....ivvenvnrnnrsn vererrass DC
VOLTS/DIV (channel B)..........cvvvve. 0B
COUPRLING ......oovvvsiviisniernesnss AC

d, Measure amnplitude of the trinngular wave
form with oscilloscope test probe ot test point TP1
(located on board assembly A2)., Adjust amplitude of
waveform with A2R43 for l 8 volts Remove probe.

e Set frequency counter controls as follows:

SIGNALINPUT........vvvveenirrinnsnns AC
SENSITIVITY (VOLTS RMS) ...... RS A 4
TIME BASE............. verrerrebreraans .1 sec
FUNCTION ......... hesesrars FREQUENCY

f. Set 211B FREQUENCY (Hz) dial to 10 and

_adjust A2R23 for 100 kHz tI'¥h ns indicated on fre-

quency counter,

g. Set FREQUENCY (Hz) dial to 1 and ndjust ~
A2R20 for 10 %Hz 1% os mdlcnted on frequency.

counter.

Adjustments

h. Repeat steps (f) and (g) above if necessary,

. until both requirements nre met,

i, Set FREQUENCY (Hz) dial to 1 and MULTI-
PLIER switch to 1M. Adjust capacitor A2C9 for 1 MHz :
£1'% as indicated on frequency counter, ,

j. Set FREQUENCY (Hz) dinl to 10, Frequency
should be 10 MHz 4%, If difficulty is encountered,
check A2R31 (refer to table 6-3),

k., Set frequency counter controls ns follows:

SIGNAL INPUT.......covrirranrsssersss  AC
SENSITIVITY (VOLTS RMS).......o0vss. 1V
TIMEBASEOlb.'tbbhthbblvibbbbbbib O.IIJBec
FUNCTION ....ovvensvrenss 1 period average

1. Set 211B MULTIPLIER switch to 100 and
FREQUENCY (Hz) dial to 10,

Potentiometers A2R33, AZR34, and
A2R35 are directly beneath the LINE
switch (S1). Extreme care should be taken
when adjusting these resistors to nvmd

i shock.

m. Adjust A2R35 for 983 usec as ihdicnted on
frequency counter.,

n. Set 211B MUL’PIPLIFR switch to 10 nnd ad-
just A2R34 for 9830 usec 'ns indlcnted on frequency
colnter,

‘0, Set MULTIPLIER switch to 1 and adjust

'A2R33 for 98300 psec us indicated on frequency

counter, ,

"p. Set 211B FREQUENCY (Hz) dinl to 1 and
check the 1, 10, and 100 MULTIPLIER ranges, Time
change should be less than 6% on each range.

§-22. SYNCHRONIZATION ADJUSTMENT.

2. Mensure voltage at test point TP3 on board
assembly A2 with digital voltmeter. Adizz: A2R57 for
indication of 0 volt de.

5-23. PULSE AMPLITUDE 600-OHM OUTPUT AD--
JUSTMENT.

a. Connect equipment as shown in figure 5-4,

b, Set 211B MULTIPLIER switch to 10K, FRE-
QUENCY (Hz) dial to 10, SYMMETRY control to
50% duty cycle, and AMPLITUDE control (600-0chm)
fully clockwise. Adjust A2R88 for grentest amplitude
without distortion on fall time,

57/(5-8 blank)




" Model 211B - ' Performance Check Record

- | PERFORMANCE CHECK RECORD

. MODEL 211B
Serial Number : Date
' Paragraph ‘ ﬂelererg:e Standard
'Reference _ Check Required Aclual
58 Symmetry Control Check ’ 1
Duty Cycle Symmetry - CW »75%
; Duwy Cycle Syinmetry -.CC_W ' 26%
N T o 'Synclhtonizntion Check | | . |
186" Phase shift - CW 1 50% duty cycle )
_ 180° Phase shift CCwW 50% duty, cy~le
6510 600-ohm Output - !
600-0hm output ' ‘ . »60 V Co : :
Voltage - no load .
6004)hn; cutput _ 230V
Voltage - load - ‘
6-11 Rige time ﬁnd Fall time
: 600-ohm output
B Rise time (no lond) <140 ns
Fall time (no load) <140 ns
Rise time (lond) g <70 ns |
Fall time (load) <0 ns
512 ' 60-0hm Output Che;k 3
\ Rise time (load) ; ~ <bns
Fall time (load) <b ns
, 513 Symmf.;try - 10 MHz
' ' Symmetry Control - cow Duty Cycle <30% |
Syrﬁmetry Control - :cw y Duty Cycle >70%
B-14 Trigger Output Check ‘
Amplitude (—) pulse ' >2 volts
; ﬁulse width —50% amplitude 10 ns
Amplitude (+) pulse | . | 1>2 volts
Pulse width —50% amplitude 10 ns Ref.

5-8a/(5-8b blank)
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Model 2118 -

| SECTIONVI -
. . ~ REPLACEABLE PARTS

6-1 L]

.62 This section contains information for ordering
replacement parts. ‘Reference designators and abbre-

INTRODUCTION.

viations are defined in table 6-1, and table 6-2 lists the

parts in alphanumeric order by reference designation,
Parts identifif ation photographs are in Section VIII,

6-3. ORDERING INFORMATION.

6-4. To order n part listed in the replaceable ports

table, quote the Hewlett-Packard part number, indi-
cate the quantity required, and nddress the order to
the nearest Hewlett- Packard office.

6-5, To order o part that is not listed in the replace-
able parts table, include the instrument model num-
ber, instrument serial number, the description and

. function of the part, and the number of parts requjred.
‘Address the order to the nearest Hewlett-Packard

Replaceable Parts

6-6. DIRECT MAIL ORDER SYSTEM..

6-7. Within the USA, Hewlett:Packard can supply
parts through a direct mail order system. Advantuges
of using the system are as follows:

0. Direct ordering and shipment from the HP
Parts Center in Mountain YView, Californin.

b, No maximum or minimum on any mail order
(there is a minimum order amount for parts ordered
through a local HP office when the orders require
billing and invoicing).

‘¢, Prepaid transportation (there §s a small handl-
ing charge for cach order),

d. No invoices - to provide these advantages, a
check or money order must accompany each order,

6-8. Mail order forms and specific ordering informa-
tion is available through your local HP office. Ad-
dresses and phone numbers are located at the back of

office. ; this manual,
- Table 6-1, Reference Designators and Abbreviations
: REFEREINCE DESIGNATORS
A & assembly E -« nibsc, vlectronic part: M = meter ™ = lerminal hoard
AT = pitenuitor, F & June Mp = mechanical part LLd » teat point
B resistive lermimation - FLo e filler . » = plug U = mlepocireuit{non=-repairable)
B = pudor, Fan ] # Fasdwiare s = power sipply R 4 = vt lube, neon batb,
C B capaeior {94 w piteprated elrewit Q = trangistor . phatoceld, ele,
cp « coupling - B} s Jack R = resisdur ' Vit s viltage regulator, (diode)
Ccir = dixde : K e relay RT = therhistor W = cable
BL = delay L L = infuctor 8 - = pwilch X = s0cket
DS . sdevice simeding{banp) LS a ppeaker T = frpnsformer Y & ¢ryntial
i
' ; i ' .
ARBREVIATIONS :
. o ) ; o . !
A =cmperels) Geoompoemainipm minat e minjature s=b & pluw=hlow
ampl = m, ulifer(s) L e gy 1307} [T M TETHTUT HY S Bu = hlen i
assy - wassnmbly gl s eliss BHE | - & meunting seet = seclionds)
” N nite) . Egnl i grenws{ed) my. . mylar’; gnmh:un N nulnlicsuum;'tuirﬁﬁ)
& huand{s ' : ) - 51 = Kilicon
bp = handpine f:i - = henrylies) w = i flO'D) #3) = pilver '
) [y o He o mwereury ' nfe & pueminlly vloscd , sl = Khide
¢ . ““;i {10} oo he a howe(s) Ne = nlunh yuione Np = btngllu pole
::': .ﬁf'in':’.'-’mmm e vy HP s Hewlett- Puckard y 0o o 2 normally open &pl = spechal
cor . . ceramic 4 ‘1' Ha = hertz - .’ mpr = peilive positive zero sl = single throw
comn.  w coaxial ;‘, R ) {zern tempernture st = slandiard
coel o contticiont ) it = Intermwdiiate fevp Teocifieicnt)
com . w:nmur: oo imgns & empEegiated 1y Consr & hut separately Ta = tantalum
comp = compasition, ;I }m‘;l = :nr:lmtih‘(m‘)- nt } ) Feplaceable t = thne delay
conn . = connvet nel = dpeludels S : ™ » tunnel duxle{s)
CRT = cﬂﬁnt:i'tgifg lulm s o= lnnululthm(utl) J il & urder Ly descrjpition tgl * toggle
ow I clockwlm‘ ) |_ Int e internal } R oxide ;f)ll " :lll'.mlum
B : L & [plerince
d = dee (107 ) k = kilo (103) , Cop = pire uo" teime. ® trimmer
depc = deposited curbon . e, = printed {ctehed) chreuit(s) &
dp = double pole 1 . = poundis) PGM = program w = micro {107}
dt « doubtd lhmw lev = ever- piv = peak inverse voltagels)
. ’ lin < bineap upur pin = part of v = volt(s)
elect. = uleqlrul llc dog. = logarithmic taper ! puly = polystyreme vir = viriabie
encap  « encapsulated I = low-pass llllvr(sl ; pore = porcelin f
et s exlernnl ' L ¢ ’pou» » position{s) w = watt(s)
_ Ly m = mills (10 ) pot. = patentiometer{s) w/ = with
F . rmd(.-.} M oemem uo“) | pkpk = penk-to-peak w/o = without
fet « lig)celfect transistor(s) | metflm e metal film , rect = rectifler(s) w¥de = de working vol(s) -
xd o lixed metox = metal dxide ©ort = radio frequency ww = whrewound -
¢ fj : s‘ !
i: |: : . i’ 3
v H
/ : j 6-1
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' Table 6-2. Replaceable Parts X
. Ref ‘ _ Description
Desig -.HP‘Part No. : Ta ~ {Refer to Table 6-1.)
a CHASSIS
Ci 0180-0047 1 C: fxd elect. 500 uF 76 wVdc

' c2 -0180-0214 1 C: fxd elect, 276 uF —30%+50% 200 dec
c3 01500093 7 | . C: fxd cer 0.01 uF +80%—-20% 100 wVdc
DS1 2140-:0244 1 DS:ip/o §1neon
E1 - 1200-0081 4 | E:bushing, transistor

- E2 | 0340-0858 2 E: insulator Q -
F1. 21100008 1| Ftcart,s:b1/2A 126V
’ 21100018 | 1 F: cart, s:b 1/4A {230V operation) )
W | 60400700 2| H:hinge :

H2 ! 0360-0042 2| H:lug, solder

H = . ] Consists of:
- JIMPY 1251-4069 3| Contact: connector, ac power
- JIMP2 1261-4070 1.] Connector: housing, ac power
-J2 g 1260-0083 3| JiconnBNC -

J3 1260-0083 . _ J: conn BNG.

U 1260-0140 ' 1} J:connBNC °

- J5 1250-0083 J: conn BNC

‘MP1 1200-0063 20| MP: clip, transistor Q3 and Q4
MP2 b000-8583 ] M#: cover, bottom' -
MP3 5000-8479 2 | - MP: cover, side, perforated

‘MP4 5060-8573 1| MP; cover top
MPb5 0170i-04109 1 MP: cover, transformer T1
MP6 31300038 | 1 MP: coupler, switch, .045 diam

- MP7 o 12050008 12 | MP: dissipator, heat, Q3 and Q4
© - 'MP8 L “ 00211 64001 1 MP: knob assy '

" MP9 03700077 1| MP: knob, blk w/arrow (Ampl 50-ohm)
MP10 0370-0084 2 MP: knob, blk w/arrow {Ampl 600-chm; Vernier)
MP11 03700099 1 . MP: knob, round {Multiplier)

MP12 ! 03700134 1 |. MP: knob, red (Symmetry)

" MP13 1205-0007 2 MP: nut, dissipator, heat, Q3 and Q4
MP14 Deleted
MP16 1490-0032 - 1 MP: stand. tilt
MP16 00211-10202] 1 | MP: panel, rear
‘MP17 5060-0703 2 MP: side casting
MP18 00211-10201 1 MP: panel, front
MP19 50600728 | 2 | Footassy: half module
MP20 5951-11256 1 L.abet: serial .

MP21 71201264 1 | !dentification plate
MP22 7124-2083 1 Label: warning
MP23 00211-00101 1 Deck: main
MP24 - 00211-01101 2 Heat sink

- 1850-0098 2 Q: ge pnp
Q2 * 1850-0008 Q: ge pnp

Qs . 1854-0711 2] Qsinpn

Q4 1 1854-0711 Q: si npn

6-2
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Table 6-2. Replaccable Parts (Cont'd)

"Replaceable Parts

Ref

’ Description
Desig HP Part No, | TQ ' (Refer to Table 6-1,)
CHASSIS (Cont'd)
R1 0767-0092 1| R: fxd metox 33 kilohms 2% 1/2W
R2 2100-0635 1 R: var 10 kilohms 10% 2W
R3 2100-0519 1 | . R:var 2 x 1000 ohms 3%
R4 2100-0036 1 | R: var 1000 ohms 20% 1/2W
R5 0683-203b 1 R: fxdcomp 20 kilohms 5% 1/4W
R6 2100-:0076 1 R: var 2 x 1200 chms 10%
S 3101-1957 1 5: push, DPST 10,6A 250 vac
52 3101-1234 1 S: slide, DPDT
53 “ S:pfo 55
sS4 31010011 k| S: slide, non-shorting, .BA, 126V |
5% 3100-06507 i St rotary '
T 90005317 1 Tt transformer, power
W1 8120-1378 1 W: cable assy, input power |
w2 00211-61608| 1 W: cable assy, 115V/230V switch connections
XF1 1400-0084 1 XF: extractor, post-type
; Al

Al 00211-63401 1 A: attenuator assy

A1R1 0757-0172 1 R: fxd metfim 37.4 ohms 1% 1/2W
A1R2 0757-0301 2 | R: fxd metflm 160 ohms 1% 1/2W

AIR3 0757-0801 - R: fxd metfim 150 ohms 1% 1/2W ,
AlR4 0767-0069 1. | R:fxd metflm 121 chms 1% 1/4W

ARG 0767-0795 2 | R: fxd metfim 75 ohms 1% 1/2W

A1RB 0757-0795 R: fxd metfim 75 chms 1% 1/2W

~ AIR7 0757-0071 1 | B: fxd metfim 247.6 chms 1% 1/4W

‘A1R8 0767-1006 2 R: fxd inetflm 61,11 chms 1/4% 1/2W
A1RS 0757-1005 R: fxd metflm 61,11 ohms 1/4% 1/2W
A151 1] S:switch NSR part of At assembly

P ATWI - 00211-61606] 1 | W: cable assembly Input

- ATW2 00211-61607 t | W: cable assembly output
A2

A2 00211-66501 1 A: printed circuit board
A2C1 0180-0049 3 C: fxd alum 20 uF —-10+756% b0 wVdc
A2C2 0180-0049 C: fxd alum 20 uF —10+76% 60 wVdc
A2C3 0180-0291 9 C: fxd Ta 1 uF 10% 36 wVde
A2C4 01500121 ] C: fxd cer 0.1 uF —20%+80% 50 wVdc
A2CH 0180-0049 C: fxd alum 20 uF —10+75% 60 wVdc
A2C6 0160-0096 1 C: fxd cer 0.05 uF 20% 100 wVdc
A2C7 0180-0291 C: fxd Ta 1 uF 10% 3bwVdc
A2CB 0140-0194, ] C: fxd mica 110 pF 5% 300 wVdc
AZlCQ 0121-0046 1 C: var cer 9-35 pF
A2C10 01400147 1 | C: fxd mica 180 pF 5% 500 wVdc
A2C11 0180-2207 1 C: fxd Ta 100 uF 10% 10 wVdc
A2C12 01800374 1 C: fxd Ta 10 uF 10% 20 wVdc
A2C13 0180-0291 C: fxd Ta 1 uF 10% 35 wVde
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Replaceable Parts

Model 211B
o Table 6-2, Replaceable Parts (Cont'd}
- Ref Description
_ Deslg HP PartNo. | TQ ! {Refer to Table 6-1,)
A2 {Cont'd) :
NOTE: {*} indicates selected value,
A2C14 0160-0603 1 C: fxd polycarb 0,22 uF 2% 100 wVdc
A2C16 0160-0504 1 C: fxd polycerb ,022 uF 1% 100 wVdc
A2ZC16 0140-0180 1 C: fxd mica 2000 pF 2% 300 wVdc
A2Z2C17 0160-0093 C: fxd cer 0,01 uF —20%+80% 100 wVdc
A2Ci8 0150-0073 ] C: fxd cer 100 pF 10% 1000 wVdc
A2C18 0160-0071 1 C: fxd cer 400 pF 6% 500 wVdc
A2C20 0i80-029 C: fxd Ta 1 uF 10% 36 wVdc
A2C21 0180-0291 C: fxd Ta 1 uF 10% 36 wVdc
A2C22 0180-0094 2 C: fxd elum 100 uF =10+76% 26 wVdc
A2C23 0180-0094 C: fxd alum 100 uF ~10+76% 25 wVdc
A2C24 01600093 C: fxd cer 0.01 uF —20%+80% 100 wVdc
A2C25 01800291 , C: fxd Ta 1 uF 10% 35 wVdc
. A2C26 0140-0201 1 C: fxd mica 12 pF 6% 500 wVdc
A2C27 0160-2261 1 C: fxd cer 15 pF % 500 wVdc
A2C28 0160-0093 C: fxd cer 0.0 uF —=20%+80% 100 wVdc
A2C29* 01400145 1 C: fxd mica 22 pF 5% 600 wVdc
A2C30 - 0180-0291 C: fxd Ta 1 uF 10% 35 wVdc
‘A2C31 01800291 C: fxd Ta 1 uF 10% 35 wVdc
A2C32 01800201 C: fxd Ta 1 uF 10% 35 wVdc
A2C33 0160-0093 C: fxd cer 0,01 uF —20%+80% 100 wVdc
- A2C34 016500093 : Gt fxd cer 0,01 uF —20%+B0% 100 wVdc
A2C356 0180-0091 1 C: fxd alum 10 uF ~10%+60% IOO’WVdc
} A2C36 0160-0079 2 C: fxd cer 3300 pF 10% B00 wVdc
A2C37 0150-0079 C: fxd cer 3300 pF 10% 500 wVdc
A2C38 0160-0093 C: fxd cer 0,01 uF —20%+80% 100 wVdc
A2CR1 10010168 | 4 | CR:si
A2CR2 | 1901-0158 CR: si
A2CR3 - 1901-0168 - CR: sl
A2CR4 . 1801-0168 “CR: si
A2CRb 19010029 4 CR: sl
A2CR6 19010029 CR; si
A2CR7 1901-0029 CR: sl
A2CRB 1901-0029 CR:si
A2CRY9 1901-0025 2 CR:sl -
A2CR10 1901-0026 CR: sl
‘AZCR11 ' 1961-0040 6 CR: si
. A2CR12 18010040 CR: sl
AZCR13 1910-0016 4 CR: ge
- AZCR14 19100016 CR: ge
AZ2CR1b 1910-0016 CR: ge
A2CR16 - 19100006 - CR: ge
AZ2CR17 1901-0040 . CR: st .
A2CR18 1901-0040 CR:si
A2CR19 1901-0040 CR:si
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_Model 211B

 Table 6-2. Replaceable Parts (Cont'd)

Replaceable Parts

Ref
Desig HP Pert No. Ta (Refer to Table 6-1,)
!
A2 (Cont'd)

A2CR20 1901-0040 CR:si
A2CR21 1901-0060 1 CR:si
A2L1 81400111 1 ‘Lt fxd rf 3.3 uH
A2L2 91700016 7 L: bead, ferrite
A2L3 91400096 1 L: fxd rf 1uH
A2L4 9170-0016 L: bead, ferrite
A2LS 89170-0016 L: bead, ferrite
A2L6 9170-0016 L: bead, ferrite
A2L7 9170-0016 L: bead, ferrite
A2L8 9170-0016 L: bead, ferrite
A2L9 9170-0016 L: bead, ferrite

" A2Q1 - 1853-0 129 4 Q:sipnp
A2Q2 1853:0029 Q: st pnp
A20Q3 1853-0001 2 Q: si pnp
A204 1853-0029 ' ‘Q: sipnp
A205 1864-0071 -3 ] Qusiopn
A2Q6 1854-0019 8| Qsinpn
‘A207 1853-0009 5 Q: si pnp
A208 1854-0019 Q: sinpn
A209 1853-0009 Q: si pnp
A2Q10 1853-0029 Q: si pnp
A2Q11 1864-0071 Q:sinpn
A2012 1854-0019 Q: sinpn
A2013 1854-0010 Q: si npn
AZn4 1854-0009 2 Q: sinpn 2N709
A2Q156 1854-0009 Q: si npn 2N709
A2Q16 1854-0005 4 Q: si npn 2N708
A2Q17 1864-0006 Q: si npn 2N708
A2018 1853-0009 Q: si pnp
A1Q19 ~1854-0005 Q: si npn 2N708
A2020 1854-0005 Q: sinpn 2N708

- A2021 1864-0019 Q: sinpn
A2Q22 1854-0019 Q: sinpn
AZQ23 1853-0009 Q: si pnp
A2024 1853-0009 Q: si pnp
A2Q26 1854-0019 Q: sinpn
A2Q26 18530012 i Q: si pnp 2N2904A
A2Q27 1854-0071 Q: si npn

. A2028 1853-0001 : Q: si pnp
A2Q29 1854-0267 2 [ Qsinpn |
A2030 1854-0267 Q: sinpn -
A2Q31 1854-0019 Q: sinpn
A20Q32 1854-0091 2 Q: sinpn
A2Q33 1854-0091 | Q: sinpn
A2R1 0758-000'3 8 |  R: fxd metfim 1000 ohms 5% 1/4W




Replacéable Parts

‘ Model 211B
Table 6-2. Replaceable Parts (Cont'd) ‘ ‘
‘Ref t Description -
Desig HP PertNo. | TQ (Refer to Table 6-1,)
1 ]
A2 (Cont'd) _ *
NOTE: (*) indicates selected value.
A2ZR2 0767-0080 3 R: fxd metfim 4700 ochms 2% 1/4W
AZ2R3 07580003 R: fxd metflm.1000 ohms 5% 1/4W
A2R4 0815-0050 2 R: fxd ww 100 chms 5% 3W
A2R5 0813-0050 R: fxd ww 100 ohms 5% 3W
- A2R6 0768-0004 1 R: fxd metfim 2700 ohms 6% 1/4W
A2R7 0758-0034 2 R: fxd metflm 2400 ohms 6% 1/4W
A2R8 21000520 B R: var 250 chms 20% lin 0.16W
A2R9" 0768-0042 1 R: fxd metfim 1300 ohms 6% 1/4W
A2R10 0761-0006 1 R: fxd metox 2200 ohms 5% 1W
A2R11 08]2-0012 1 R: fxd ww 18 ohms 5% 3W
A2R12 0758-0048 1 R: fxd metfim 8200 ohms 5% 1/4W
A2R13 07580008 3 R: fxd metfim 390 ohms 6% 1/4W
AZR14 07580028 b R: fxd metfim 270 ohms 6%1/4W
A2R15 0758-0006 3| A: fxd metfim 10 kilohms 5% 1/4W
A2R16 (767-0080 R: fxd metflm 4700 ohms 2% 1/4W
AZR17 21000520 R: var 250 chms 20% Jin 0.16W
" 'A2R18* 07580034 R: fxd metfim 2400 onms 6% 1/4W
A2R19* 07670076 3 R: fxd fim B60 ohm 2% 1/4W
A2R20 2100-0520 ‘R: var 250 ohms 20% Jin 0. 16W
AZ2R21 06831025 2 R: fxd carflm 1000 ohms 5% 1/4W
AZ2R22 Il 0768-0018 1 R: fxd metflm 16 kilchms 5% 1/4W
AZR23 21000521 5 R: var comp 5000 ohms 20% lin 0.15W
' A2R24 07567-0169 "2 R: fxd metfim 1000 chms 1% 1/2W
AZR26 0767-0169 R: fxd metflm 1000 ohms 1% 1/2W
" A2R26 07680028 R: fxd metflm 270 ohms 6% 1/4W
A2R27 07680028 A: fxd metflm 270 ohms 5% 1/4W ;
A2R28 0768-0028 R: fxd metilm 270 ohms b% 1/4W
A2R29 0768-0028 R: fxd metfim 270 ohms 5% 1/4W
A2R30 0758-0035 3 R: fxd metflm 3000 ohms 5% 1/4W
A2R31" 0768-0094 1 R: fxd metfim 62 ochms 5% 1/4W '
A2R32" 0683-1205 1 R: fxd comp 12 chms 6% 1/4W
A2R33 2100-0521 R: var comp 5000 ohms 20% lin 0.15W
A2R34 2100-0521 - R: var comp B000 ohms 20% lin 0.15W
© A2R35 2100-0521 R: var comp 5000 ohms 20% lin 0.15W
. A2ZR36 0758-0007 3 R: fxd metflm 150 ohms b% 1/4W
i A2R37 07580044 3 R: fxd metflm 2200 ohms 5% 1/4W
A2R38 0761-0057 1 R: fxd metox 560 chm 5% 1W )
A2R39 07680071 1 R: fxd metflm 4300 chms 6% 1/4W
A2R40 07680057 1 R: fxd metfim 5600 ohms 6% 1/4W
A2R41* 0767-0779 1 R: fxd metfim 150 kilohms 1% 1/4W
A2R42 07680008 R: fxd metfim 390 ohms 5% 1/4W
A2R43 2100-0520 R: var 250 ohms 20% lin 0,15W
A2R44 0767-0074 1 R: fxd metflm 430 ohms 2% 1/4W
.A2R45 0757-0714 1 R: fxd metfim 130 ohms 1% 1/4W
A2R46 0698-5886 1 R: fxd metfim 27 chms 6% 1/4W
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Model 21L1B : _ B Replacenble Parts
T Table 6-2. Replaceable Parts (Cont'd)
Ret Description
" Desig HP Part No. Ta {Refer to Table 6-1.)
A2 {Cont'd)
NOTE: ("} indicates selected value,
A2R47 0767-0712 1 | R: fxd metfim 90,9 chms 1% 1/4W
A2R48" 0768-0035 1 R: fxd metfim 3000 ohms 6% 1/4W
A2R49 0767-0076 ; R: fxd flm 560 ohms 2% 1/4W
A2RB0 0758-0007 3 R: fxd metflm 160 chms 6% 1/4W !
A2R51 0757-0080 R: fxd metflm 4700 ohms 2% 1/4W
A2Rb2 0767-0600 3 R: fxd metflm 30.1 chms 1% 1/4W
A2R53 0757-0086 2 | R: fxd metfim 61 ohms 2% 1/4W
A2R64 0767-0086 R: fxd metflm 51 ochms 2% 1/4W
A2RES 0767.0731 1 R: fxd metfim 8256 ohms 1% 1/4W
A2REB6 0768-0006 R: fxd metflm 10 kilohms B% 1/4W
A2RE7 21000521 R: var comp 6000 chms 20% lin 0.16W
A2RE8 07680010 1 R: fxd metfim 3300 chms 5% 1/4W
A2R59 0767-0766 1 R: fxd metflm 13 kilchms 1% 1/4W
A2RE0 0768-0043 2 R: fxd metfim 1800 chms 6% 1/4W
A2R61 0768-0045 1 | R: fxd metflm 3300 ohms 6% 1/4W
A2R62 0698-5884 2 R: fxd metfim 22 ohms 6% 1/4W
A2R63 0767-0076 R: fxd fim 660 ohms 2% 1/4W
A2R64 07680003 |’ R: fxd metfim 1000 ohms B% 1/4W :
A2R6b5 = 0683-2226 1 R: fxd carflm 2200 ohms 5% 1/4W
A2R66 0758-0003 R: fxd metflm 1000 ohms 6% 1/4W
A2R67 0767-0500 R: fxd metflm 30.1 ohms 1% 1/4W
A2RE68 - 0768-0003 R: fxd metflm 1000 chms 6% 1/4W
A2RE9 " 0767-0500 R: fxad metfim 30.1 ohms 1% 1/4W
A2R70 0758-0024 R R: fxd metflm 100 ohms 6% 1/4W
AZ2R71 07568-0035 R: fxd metflm 3000 chms 6% 1/4W
A2R72 0768-0008 R: fxd mettlm 390 ohms 6% 1/4W
A2R73 0758-0043 R: fxd metflm 1800 chms §% 1/4W
A2R74 . 0768-0003 ‘ R: fxd metflm 1000 ohms 6% 1/4W
A2R756" 0768-0066 1 R: fxd metfim 620 chms 6% 1/4W ]
A2R76 0768-0044 R: fxd metflm 2200 ohms 5% 1/4W
A2R77 07580003 R: fxd metflm 1000 chms 5% 1/4W
A2R78 0683-1025 ‘R: fxd carflm 1000 ohms 5% 1/4W
A2R79 0758-0086 1 R: fxd metflm 110 chms 5% 1/4W
A2R80 0767-0069 1 R: fxd metfim 121 ohms 1% 1/4W
A2RB1 0768-0044 R: fxd metflm 2200 chms 5% 1/4W
A2R82 . 0761-0041 2 | R: fxd metox 66 ohms 6% 1W
A2R83 0761-0041 R: fxd metox 66 ohms 6% W
AZR84"° 0698:5884 1 R: fxd flm 22 ohms 6% 1/4W
A2RB5 0757-0198 2 R: fxd metfim 100 ohms 1% 1/2W
A2RB6 0767-0198 R: fxd metfim 100 ohms 1% 1/2W
AZR87 0767-0719 1 R: fxd metfim 221 chms 1% 1/4W
AZRB8 2100-0520 R: var 250 ochms 20% lin 0.16W
A2R89 07568-0003 R: fxd metfim 1000 ohms 5% 1/4W
A2R90 0758-0073 1 R: fxd metfim 24 kilchms 5% 1/4W
AZRO1 0768-0006 ~ B: fxd metflm 10 kilchms 5% 1/4W
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Replaceable Parts

Table 62, Repl&cmble Parts (Cont'd)

Model 2118

Ref ' Description
Desig HPPartNo, | TQ {Refer to Table 6-1.)
| A2 (Cont'd)

A2R92 07680031 | 1| R fxd metfim 680 ohms 6% 1/4W

A2R93 0698-3397 1 R: fxd metflm metfim 42.2 chims 1% 1/2W

A2RQ4 0698-5800 2 R: fxd metflm 39 chms 6% 1/4W

A2R95 - 0698-6890 R: fxd metflm 39 chms 5% 1/4W

A2ER96 0768-0007 R: fxd metflm 160 ohms 5% 1/4W

A2R97 0811-1166 1 R: fxd ww 4300 ohms 3% 3W

A2RT1 0837-0602 1 RT: thermistor 130 chms 20% 1/2W

A2RT2 0837-0601 1 | RT: thermistor 60 chms 20% 1W

A2VR1 19020048 3| CH: brkdwn 6.81V 5% 400 mW

A2VR2 1902:0048 s CR: brlgdwn 6.B1V 5% 400 mW

A2VR3 _ 1902-3256 2 CR: hrkdwn 23.7V 5% 400 mW

‘A2VR4 19802-3266 ' CR: brkdwn 23,7V 5% 400 mW

A2VRbH 1902-0074 1 ‘CR: brkdwn 7,15V 5% 400 mW

.A2VRB 1902-0048 CR: brkdwn 6,81V 6% 400 mW

A2VR7 1802:0188 i ! CR: brkdwn 4,12V 5% 400 mW
‘ A2VRSB 1902:3126 ] CR: brkdwn 6,88V 2% 400 mW

A2VR9 1902-3106 1 CR: brkdwn B.62V 2% 400 mW
» A2VRI10 - 1802:0173 1 “ CR: brkdwn 8,63V 5% 400 mW
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e “ing the same serial prefix shown on the mithual

tltle page. If the serinl prefix of your instrument fs

r l‘ not the same as the one on. the title page, find your
P . serial prefix in table 7-1 and muke nll changes to the

mnnunl that are Jisted for that serial prefix. When-
mnkmg chinges listed in table 7-1, make the change’

Y " .with_the highest number first. I-nr example, if back-
. dating changes 1, 2, and 3 aire required. for your serinl

prefix, do chnnge 3 first, then change: 2, .and: finally’

! ‘change 1. If the serial prefix of the instrument is not

. listed either on the'title page or in table 7-1, refer to

' ‘the enclosed MANUAL CHANGES sheet for upd:mm, b
information. Alsd, if @ MANUAL CHANGFS sheet is =

ampp]led make nll indicated P‘RRATA correctmns

Tabie 71 Mamm! Changes.
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Table 6-2 L
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. MPZ: Chnnge to HP Pnrt No. 5000 0717 MP covcr. =

‘side, perforated,

MP4: Change to HP Pnrt No. 50(‘0 0718, MP; cover.
top,

MP16: Change to HI’ Part No, 00211 0()207 MP
panel, rear. ,

Delete: MP1S, . ' ' '

CHANGE 2

" Table 62, ’ .
. Skt Chnnge to BP Part No. 3101 ()l(l{l, S push, |

SPD’I‘ 5A 125 V.

CHANGE 3 ;

)
b

3L Chnnge to HP Part Nn 3oL 1248, s push
SPDT illuminated. o

- W2:.Change to HP Part No 0021 1-61605, W: cable
assy, 116 V/230 V switch connections. | '
Page 85, figure 8-8, ‘
S1: Trelete left-hand u)ntucm of sw:tch Show wire
colors (98) nnd (‘HB) 'connected t()p,,cl!mr nnd de-

. Mgnmctl (‘)b) w-f o
S s
| CHANGE 4 e
‘Page 21, B b
- Delete: figure 2-1, . C ,
Table 62, ' :

Ji: Change to HP'Pnrt No. 12’)1 0148, J: 'conn ne
power.

Wi: Change to HP Part No. 8120()078 W: cable -
ussy, input power.




Model 211B

'

Etched circuit board

Front panel marking

Rear panel marking
Front panel control

Serewdriver adjustment

Part of

‘Clockwlse end of vari-

able resistor ' ' ‘

No connection

t

Waveform test po.lnt

* . (with number)

Common electrical point
{with letter) not necessarily
ground

H

'

Pin ofa plug-in board
(with letter or number)

Maln signal path

Prima.ry feedback path

Secondary feedbnck path

Optimum value selected -
at factory, average
value shown; part may - .~
have been omitted.

Single pin_ éonrécto’r_ onboard

- as tollqws: - f
"JR 3F 3R
» b Y G

Field effect transistor _
{N- channel) S

& Breakdown diode - -
= 'hlnngl diode : O

= Step recdvefy diode

3

Circuits or componentg drawn

- with dashed lines (phantom) show

function only and are not intended

*. to be'complete, The circuit or
component, is shewn in detail on
another schematic.

Unless otherwiae jndlcated: -
resistance in ohms
capagitance in picofarads

+ inductance in microhenries

Wire colors are given by
numbers in parentheses
using the resistor color code
[ (925) is wht-red-grn ],

0-Black . '5-Green

1 - Brown 6.- Blug |
2 -Red - 7 - Violet .
3 - Orange 8 - Gray

4 - Yellow " 9 - White

Switch wafers are identifled

SN
2F 2R




Model 211B

Service

SECTION VI -

SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUCTION.

B2, This section contains schemuatics, repnir nnd
replacement information, component identification

illustrations and troubleshooting tips, Figures 8-1.

thrmugh 8-4 provide n guide to locating common prob-
lems. Table 8-1 defines symbols and conventions used
on Lhe schemnties,

8-3. ‘COMPONENT IDENTIFICATION.

8:4. Lacntions of components un etched circuit
. boards are illustrated in photographs adjncent to the
schematics. Since the schematics are drawn to show
function, o particulnr circuit hoard nssembly may be

shown on severnl schematies, The component-identifi--

cation photograph is located next to the schematic
that shows most of the circuitry. Components located
on the chassis nre idcntiﬁqd in figures 85 und 8.6,

8-5. REPAIR AND REPLACEMENT,

B-6. Most electrien’ ~omponents nre necessible from
the comporent side of L2 etehed cirewit board, Scetion
VI provides o detailed parts h-;t for use in ordering
replncement parts,

8-?.-' The Model 211B has the plmcd-thmugh type

_etched circuit boards, When hurwcmg this type of,

hoard, ctnmpnncnls muy he removed v replaced by
unsoldermg from either side of the im.ml HP Ser
vice Note M-2"1) contains ndditional information on
the repair of ttched circuit lm:mls

' 8-8, TROUBLESHOOTING

1 89, 'I‘he most mportnnt prerequisite for successful
: tmuhleshuutmg is nn understanding of how the instru-
ment is desipred to operate and correet usnge of front-
punel  controls, ‘Often suspected malfunctions rre
caused by improper control settings.  Operation
Section IH which provides an explanation of controls
and connectors and general operating considerations,
and Principles of Operation Sectivn IV which explains
" circuit theory are intvnded to satisfy this information
. requirement.

8-10, After ensuring that the malfunction §s not the
result of improper control settings, proceed ns follows:

a, Visually inspect instrument for logse or broken
wires, charred or discolored components and any other
indications of physical damage,

b. Use troubleshooting trees and waveform
charts in conjunction with schematies to isolate the
mulfunctioning component,

8-11. Frequency Cantrol  Nelwork., When the fre-
quency control network fails to free-run, there are
no waveforms to monitor, and the oscilloscope cannot
he used ns n troubleghooting instrument. The most
effective method of troubleshooling the frequency con-
trol network in this condition s to determine which of
the two states the Schmitt trigger is in ond mensure the

" de voltages around the eircuits, Table 82 lists the

voltagres of - the frequeney control cireuits with the
Schmitt trigger locked in one condition (either Q14 or
Q15 emitter opened). When an erroncous voltoge is
located, basic troubleshooting procedures should be
used to determine the exact cause,

8-12. Dc Voltages. [)e voltages ure indicated on some
of the schematics for active components (bransistors,
ete), Control test conditions for mnking the voltage
mensurements are listed adjucent ‘o ench schematic,
Since the conditions for making these mensurements
may differ from one circuit to another, nlwnys cheek
the specifie conditions listed ndjacent to the sche-
matic,

8-13. ‘Wavelorms and Test Points, Typical waveform

‘measurement points ( 7 with n number enclosed)

are placed on the schematies nlong mnin signal paths,
The numbers inside the mensurement point symbals
(&7 ) are keyed to currespumlmg waveforms ndjocent
to ench schematic. Tes! points nre shown on the
schematics with this symbol (TP © ). Test points cor-
respond to pins protruding: from the etehed cirevit
hourd and do not necessarily eorrespond to wnveforin
mensurement points.

B-14. Conditions for making the waveform measure-
ments ure listed adjacent to ench schematie and like
the de voltage mensurement conditions may vary
bhghtly from one circuit to nnother,




Service Model 211B
A
TROUBLESHOOTING PULSE GENERATOR
I | [ [ |
NG OR IMPROPER 60001 NO QR IMPROPER 501  FAULYY TRIGGER PULSE NO OR IMPROPER 500
OUTPUT (500 OK) AND 60001 OUTPUTS  QUTPUT-CHECK 50 ourpur(aoon o )
(SEE FIGURE B-4) : " AND600f) OUTPUTS (SEE FIGURE 8
POWER LIGHT ON POWER LIGHT OFF
CHECK ALL OTHER CHECK FUSE
MULTIPLIER RINGS CORD, PWR SOURCE,
POWER LI
BAD 0K
{NO OUTPUTS) (ONE OR BOTH)
CHECK 016 HECK 20NS
PULSE COLLECTOR
OFQI7
r [ |
NO OR IMPROPER - OK (ANY RANGE) BAD oK
OUTPUT !ALL RANGES) CHECK MULTIPLIER CHECK 20NS HECK 20NS
CHECK PWR SUPPLY SWITCH CAP,, BASE OF Q17 COLLELTOROF 018
von.msl»:s. WIRING ,R33n34 ANDR35
| J | |
‘ BAD : 0K ' BAD oK
SEE POWER SUPP CHECK SCHMITT CHECK CIB, R45 CHECK Q17
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Service Model 211B

Table 8:2, Voltages with Schmitt Trigger Locked in One State Table 8-3, Frequency Control Measurement Conditions ’ }
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Table 8-4. Qutput Circuitry Measurement Conditions

Model 211B

1. Set the model 211B coritrols as follows:

MULTIPLIER ...vovvvvsissvnssnssnsnsnnserinsersensess 1K

SYMMETRY .....ovvviiniiirriennesnniniisniss
PRI RN A I S LI L 10

FREQUENCY (Hz).............
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AMPLITUDE (i8] vvvviveserrneersnrrnenseresrsrrnenss W

2. Voltages and waveforms may vary slightly from oneinstrument

with a 20,000 shm-per-volt meter and measured to chassis ground,
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