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1. DESCRIPTION

2. The Hewlett-Puckard Model 1120A 500 MHz Probe
(figure 1) is a 1:1 active voltage probe which provides
low input capacitance, high input impedance, high
. cuirent gain and wide bandwidth. The probe has a’
probe-tip impedance of 100 kilohms shunted by less
than 3 picofarads capacitance and also features very low

drift and noise, When used with the voltag&dl\nder tips

{accessories), the input shunt capacitance is less than :
1 plcofnrad

3. The Model 1120A permits the operator to test high-

'frequency circuits without significant loading effects.

' High input impedance is mamtmned by a field-effect

transistor’ (FFT) c:rcult .

4 Power for the probe is provided by HP oscillo-
8copes with probe power or with a probe power
option, HP oscilloscope plug-in units with .probe

power, or Model 1816A remote sampler. When oper- .

ated with matruments navmg no ‘probe power, the
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ELECTRICAL CHARACTERISTICS
BANDWIDTH

De-coupled: de to »H60 MHz,

Ac-coupled: <1.5 kHz to >500 MHz.
PULSE RESPONSE

Rise time: <0.75 ns,

GAIN
S ' Active probe: 1:1, th%,
o ! DYNAMIC RANGE
' 0.6 V with 5 V offset (dc).
‘NOISE
Approx:mutely 25 mV (meusured tnngentmlly)
with 1 GHz snmpler
DRIFT
Probe tip; <100 2 V/ "(‘
Amplifier; <:200 uV/°C.
INPUT IMFEDANCE .
“100 kilohms shunted by <3 pF at 100 MHz; with
10:1 divider shunt capnc:tnnce is <1 pF {(at 100
: Mtz).
' MAXIMUM INPUT
o B0V, .

GENERAL

WEIGHT

 Net: 1.8 kg (4 Ib).
Shipping: 3.2 kg (7 1b).

Table 1. Specifications ' .

Perturbation: <:10% measured with 1 GHz sampler. -

- ACCESSORIES FURNISHED

' MODEL 16243A 100:1 DIVIDER

: MODEL 10242A BANDWIDTH LIMITER

' ADDITIONAL ITEMS

POWEI!
Supplied by instruments with prose power or Model
1122A Probe Power qupply
LENGTH
Over-all 'length (cnntmller,

' probe' aund probe
cable) appmximutelv 4.1t ’

MODEL 10241A 10:1 DIVIDER "
Increnses input impedance o approximately 1
magohm; shunt capacitance <t pF at 100 MHz,
Inc renses dynamic range to 5 V, offaect range
to +50 V, 'and maximum input voltage to
350 V. Divider aceuracy, 6%,

+ Increnses input impedance to npproximately 1
megohm; shunt eapacitunce <1 pF at 100 MHz.
Increnses dynamic range to 50 V, offset range

' tn 350 V, and maximum input voltuge to
350 V. Divider accuracy, +65%,

Limits Model 1120A bandwidth to uppronmntely
27 MHz shunted by & pF. Reduces gain <2,

Otheér accessories l'urmshed with the Model
T120A are a 25inch ground len”, spare probe
tips, BNC probe adapter, probe heok tlp, probe
holder and mounting adapter.

. | '. L : : .
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Model L120A
: _ . i é
o Model 1122A Probe Power Supply must be used as a . , side of an oscilloscope cover. To install the mounting ¥
O power source. Refer to table I for complete ‘specifi- assembly, the upper oscilloscope cover must be re- j
( o catmns on the 1120A. . ,moved. Align the mounting assembly stand-off bush. ° 3
R o b ‘ ings with any two of the perforations in the side of the %
5. :;CLAlMS. o ‘ oscilloscope covar and attach with the screws provided. -~
1 . : ' i . . . A ¢ }
6. Uponreceipt,inspect the instrument fordamage and > _ HOTE ' ot o |
if none is noted, accomplish the performance checks. ‘ DL - 'j(
Hewlett-Packard Company guarantees the performance The mountmg assembly may be nttnched - AR PO
of the instrument as stated in the certification located to either -side of an oscilloscope cover. o
- near the back of this note. If the physical or operating = = Mnunting the assembly as iow as possible I
.. conditions of the instrument are unsatisfactory, notify - .~ will minimize the danger of damaging the =
the carrier and tne nearest HP Sales/Service Office ‘probe tip when the probe is in the probe g
i immediately, HP.will arrange for repair or replacement - holder.' :
© without waiting for aettlement of the claim by the ‘ : JL;
‘carrier. _ 9. When the mounting assembly is attached to n A
C o T Hewlett-Packard oscilloscope of the 180-series, the |
-7. INSTAL..ATION ' S bracket should be mounted in the third row of f
' ’ perforated holes (from the» bottom of the vover). This i
8 A mounting assemb[y is furmshed with the Model ~ will provide low mounting plus access to th: cover _ . i%‘
1120A which permits mounting the 1rstrument onthe °  attachment slides or screwn (gee figure 2), ,[i—
. . : =
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* Figure 3. Model 1120A Functional Block Diagram | .
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" Modlel 1120A

10. .‘Tﬂtonv OF OPERATICN
."‘ BLOCK DIAGHAM

12. Figure .3 is a funchonnl block dmgram of the
. Model 1120A. The input capacitor, impedarce con-
-verter, and 100-kilohm resistor are located in the probe
tip microcircuit. The impedance converter is a current
amplifier with unity voltage gnin. Qutput impedance
_of the converter matches a G6(-ohm tranamission line
which results in a current gain of approximately 4000
at low frequencies. When the AC mode of operation
is used, a transmission line connects the cutput of the
impedarce coniverter to the controller assembly (A1).
The - controller assembly capacitively 'couples the
signal to the output cable. Unity gnin iy maintained
"when the signal is terminated in a 50-ohm load with a
low-trequency roil-off at approximately 1.5 kHz. If low
_frequency response is  not needed, the ac mode of
operation can be used for signals of less than 100
volts (de plus peak ac) with a 0.6 volt dynamic
range. When the response below 1.5 kHz hecomes
necessary, the DC mode of nperation should be used.
‘The ac signal path remains the same. In addition, the
input signal from the probe tip is applied to a sum-
mation umplifiet in the DC-restore circnit (on the
controller ussembly) The summation amplifier pro-
duces a unity-gain output. A second summation
amplifier compares the ac-coupled outpet signal to the

output of the first summation amplifier. The output of .

the second summation amplifier (with. its nssocinted
circuitry) will correct the low-frequency roll-off. At
higher frequencies, the roll-off network decouples the
DC-restore circuit from the output. \

13. DETAILED THEORY.

14. The impedance converter is a thin-film resiator-
conductor network to which transistor chips are at-
tnched See figure 16.for the probe circuitry. The probe
"uses a field-effect, transistor (FET) wource follower

(Ql) for the input stage. The FET provides all

_extremely high input impedance (similar ‘o a vacuum
tube) which reduces loading of the eircuits under test.
The input stage is followed by n feedback amplifier
cireuit (Q2-Q3) which produces a voltage gain of two.
Transistor Q4 functions as an emitter foilower which
reduces the output impedance level to' 3 ochms at low
frequencies. To mnatch the 60-oh.nh transmission line,

a 45-ohm resistor (A2R11) is ndded in series with the
output of Q4. This additional resistance reduces the

gmn of the amplifier, reaulr.mg in the overnll voltage
gain of unity. 3
15. : In the DC mode of operntion, the ec pignal from
the converter is coupled through the controller as in
the AC mode of operation (see figure 19). In addition,
the probe input signal is applied to the DC-restore
circuit through resistor A2R2 and the AC-DC switch
(S1), 'The irput circuit consists of o current summing
amplifier (Q1-Q3). If an input from the probe is +0.5
| ‘

[
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volt, the output cf the summing amplifier (emitter of .

Q) will be —0.5 volt. This output is fed back to the
input of transistor {}1, maintaining the input at 0 vclt
{virtunl ground). The output of transistor Q3 also is
applied through resistor R16 and DC GAIN potentio-
meter R17 to the second summing amplifier (U1).

Amplifier Ul is an intégrated circuit end functions
a8 an error detector. Tt compares the outpui signal’

from the roll-off network (L3, 1.4, R14 and Ri5) to the

- vutput of transistor Q3. When the amplitude of the

output signal decrenses at low frequencies (due to

 accovpling), Ul aad the associated output circuitry

(34 through )6} develop a compensating voltage
vwshich restores thg gain of the output signal to unity.

16. The dynamic range of the Model 1120A is $0.5

volt (without voltage d’viders). When using the oftset

circuit, the dynamic range becomes a 1-volt window

in which the input signal is observed: The offset range
is from —3 volts to +5 volts. Figure 4 shows the 1 volt
window in relation to the oifset range,

17. When observing ac signals which are riding on’
large de voitnges and dc coupling -is necessary, the

off-.  circuit should be used. If the input signal is
positive,. the offset switch (S2) should be set to the
{—) position. Rolate the offset vernier (Ri} clockwise
until the trnce returns to the center of the oscilio-
scope CRT. If the input signal is negative, the offset
switch (52) should be: set to the (+) position and the
input signal centered on the oacilloscope CRT using

R1. The magnitude of the input de level will determine.

the nurmber of turns reqquired to Lenter the truce‘ ‘

INPUTS )
DEVOLTS . .
* J .
+af ~ IVDLT WINDOW
3 OFFSET RANGE =0
+2 ’
! o
0" Jorle DYNAMIC RANGE _, Sorbimpicyt = TIME
-l N
-2
-3
~f
-5
NpuT
DEYOLTS
3 V7 nynamic NANGE///
+4
Cey | : I VLT WINDOW OFFSET
+2 . 3k i3y (SET 52 FOR
+ _ () UFFSET}
0 TIME
o 'L IVOLT WINDOW OFFSET
-2t : " RANGE » -3V [SET 52
-3 .+ FOR{MIOFFSET)
3 L !
3 |7 WYNAMIC RANGE 7 7 7
HetA  Alan

: Figufe 4. Offset Operating Range
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18. When tha dc level of the input signal is greater

than ‘£0.6 velt, the output of the DC-restore circuit
-, will limit at approximately +0.6 volt or —0.6 volt {R1
fully eounterclockwise). The dynamic varge of the ac
signal remains at +0.5 volt. See figure 5 for compurison
between an input sumal uzing the offset circuit and an
input signal not usmg the offset cirenit.

19 DIVIDER ACCESSORIES

20. There are twe divider probe tlps f.u'mshed with
"':the Mud=l 1120A. The Model 10241A is r 10:1 divider
which increases the input impedance to' | megohm
whunted by less than 1 picofurad capacitnnce (at 100
MHz. When using the Model 106241A, the dynamic
- range of the Modei 11204, is increused to £5 volts. The
oftret range is increased tn 50 volis and the maximum
input voltzge range is increased o 2350 volts.

" 'The Model 102434 is a 100;1 divider whwh

" increases the input impedance to 1 megobm shunted

by less than 1 picofarad capacitance {at 100 MHKz),
When using the Model 10243A, the dynamic range of

ment, To accomplish the performunce cl'ecks and
udjust ments, proceed s follows:

Mndel 1120A

CAUTION
Do not apply de veltage levels or ac volt- I.‘* -
age peaks greater than +80 volts, Exces- ;
input circuitry. ““‘ ;
3

a. Remove the Model 1120A housing to 2xpose "

board assembly Al

. b. Counecl the Model II"DA as shown in ﬁ.,ure
T fur the Input. Bnlance check.

.. Table 2. Recomfrner_:ded Tesq Equipment - .
. ooy ' !

i
i
;
1
i
)
sive voltage will damoge the probe C ]
r

] N

. Recommeiidxd Instrument

- Figure 5. Low-frequency Cffset Operation

~ the Medel 1120A'is increased to 200 volts with a - HP Required
-maximum mput volmge mnge of 2350 volte, ' Type Model - | Characteristics: | |
1 b {
=2, PERFORMANCE cutcr. AUD ADJUST- Serapler 18L1A 1 4 GHz, S0.pico- —1 S
MENTS. ' Sampling Hend 1432A | seconds pulse N
“ : ‘ : ‘ ) . . o
23 Flgl.re 6 ldmhfies the Model | 1120A. nnd .63 . Pulse Genrem.tor.‘ L05A "} 60 picececonds
accesories and table '2 hsts recommt-nder' tust equip- + Diode Mount .| 1158A )
' !
oLTS RX Metor 2508 Meagure <3 pF
‘ + 248 ; : : : : at 100 MEz
INPUT +2 ‘ . e _ . .
SIGNAI cles LR [T - DC Nult 419A I mV rapability
‘ I ‘ o T , Voltmete.: T
+ 04 ! . .
S - TIME Oscillosccpe i80C
VOLTS Dual Trace 1801A
B Amplifier :
+ :-5 Time Bose - 18200
PROBE . 0.5 ‘ Slurrln‘.plling hibA | |
RESPONSE ‘ , tme Hage '
AC COUPLED g.a I\-[/_!\- TIME : L
e ' Square-wave - 211B b kHz
VOI..TS L (Generator ‘
o CROBE ML L » _ o
) ggg;‘LbEEn J S VHF Oscillator ""(}(}B H00 Mrlz
OFFSET-OFF 4 C ‘ .
"' J\I,,J\— ‘ N DC Power 11224 DC power
o - = TIME Supply ‘ for probe
JOLTS -
Y 2.8 Coaxinl 8401A 20dB
REPSHPE:J.::; I Attenantor Attenuator
o D5 COUPLED ; . 1+3 o ‘
SET -ANJUSTED () - 00 inati
e aaaasTeo! . ﬂltgl:‘r‘r:l ;’;cd 100C | Termination
. 0 I - - TIME ‘ termination
H AIA [} ‘ ' )) ' r ) .
en ; 50+ohm Tee T connection for .
X Conrector | monitoring signal

Page 5
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Al. .. Model 1120A cnntrnller.usaeﬁtp‘ly. - ET:‘ ‘l()():l voltage divider.
AZ, Active probe, ! o F&. . Spunnvr'cuupler for active probe,
ELED, Spare probe tips and ground ‘ M, Offset knob assembly,

lead assembly.

Ly MPi.  Model 1120A mounting bracket.
'E3. BNC probe adapter, , S :
‘ ' ¥ MP5. Probe holder.
E4. Hook-tip adapter, : ' , o
EG. A vulthge di sider. w2, Output cuble assembly.,

E6. Bandwidth limiter. ~ Wik, Input de power cable.

T —— e - b




VOLTMETER

MODEL 1122A

S |_-BC POWER

PROBE o
- MODEL 11204

GND -
(‘BLACK LEAD)

50-0HM i
gTERMINA’I’ION

¢ ! WZDA- A=)

. ¥
Figure 7. Input Balance Test Se.':'tp

c. Set the Model 1120A controls o8 follows

AC-DC sthch ............ e DpC
OFFSET switch......... e OFF

d. Apply power to the Model 11204,

e. : Connect the pnsitilve lead of the voltmeter to
the probe tip and the gmund Iead to the ground on
‘the probe tip. ‘

f. Eat the voitmeter to a convenient range and
proper polarity, The voltage indication should be less
than 1.0 millivolt, If the voltage indication is greater

* than $1.0 miliivolt, proceed to step g. If the voltage

mdxcntmn is w:thm tolerunca proceed to pnragraph
24, ‘ ; .

g Adjust the. de voltuge to less thun tl 0 mllh—
volt with the INPUT BAL potentiometer (R4) on board

. assembly Al (see figure l\o for adjustinent locations).

24, Connect the eqmpment as shown in figure 8 fur

-.the DC Offset check.

. a. Setthe Mudel 1120.;"\ controls ns follows:

-b. Connect the ‘positive lead of the voltmeter to

the center conductor of the Hu-ohm feed- through

connector. Connect the voltmeter ground lead to the
Moc.el 1120A chassis gmund

c. Set the voltmeter ona ctmvenient rnnge

d, The voltoge mdmuhon should be less than

kL0 millivolt. If the voltage mdlcatum is greater than

1.0 millivolt, proceed with step e, If the voltage indi-
cation is within tolerance, proceed with paragraph 25,

www.valuetronics.com

L Mudel _i'l20l\

VOLTMETER

PRUEE
{NO CONNECTION)

MODEL 11204

CHASSIS GND
{BLACK LEAD)

MODEL 11224 1
[ ) -

Widhaoion | o
FEED-THROUGH . Q o
o -

H20A~ M- )

P

'Figure 8 DC Offser Test 'Setup

e Adjust the output voltage of *he Model 11204 l
" to less than :1.0) millivclt with the OFFSET potent:o-

meter (R3) ]ocnted on board assembly Al,
3 ‘

25 annect the eqmpment ns shown in f' igure 9 for
an-frequency Gain check.

Set the Mudel 1120A :.ontrn]s as follows

ACDCsw:tch ....... SR e, DC
OFFSETBw:tch ............ OFF

b. Set tne squnre-wnve uenemtnr controls s
follnws

Frequency ...... el eenen e . oo bBkHe
Amplitude .......... et veree-.. D volts

SOUARE ~WAVE
GENERATOR

MODEL 1120A

20dB
ATTENUATOR

PROBE

TEE =
. CONNECTOR

L OSCIL { 0SCOPE
80 -0HM ‘
LOAD

VERT | TIME
‘| avPL{ Base

50~0HM
- FEED-THROUGH

H20A-A-3-04-78

Figurg' 9. low—frequency Gain Test Setup

Puge 7
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‘Model 11204 o

c. Set the pscillosco'}:y'é' time-base unit for n sweep

speed of 60 microseconds/division.
S

d. Set the oscxllosc,qp ‘verticnl umphfier for 0 1

volt/dwmon vertlcul senq; v:ty, de coupled
H,

e. Ad}ust osmlloscobe for a stable dlsplay.

f. Observe preshoot and overshoot of the square-
wave signals displayed on the oscilloscope CRT. If
preshoot and overshoot appear excessive, proceed
with step g. ¥ preshoot and oversheot are not
excessive, proceed with pamgmph 26. ‘

E: Adjust the DC GA!N potentlometer {R17) on.

‘board sssembly Al so that the square-wave signals
displayed on the CRT have the least nmount of pre-
shoot and overshoot. .

26. Connect the equipment as shnwn in flgure 10 for

Offset Operation check.

a. Set the_ Model 1120A oontrnls as Ifn‘.!qws:

AC-DC switch ........oo.vveevnirien... DC
OFFSET switch..... Ceariiaane e L0
OFFSET vernier ...... RN fully cew

b. Center the sweep trace on the oscilloscope
CRT. Ve

S A Romte the OFFSET vernier of the Model -
1120A in a clcckwise direction. . Limiting should be -

greotor than +0.50 volt (approxlmately +0.6 volt),

~d. Set thé OF F“"T uw:tch of the Model 1120A
to (—). Limiting should be more negative than —0.55
-~ volt ( npproximutely ‘—0.6 volt).

e. . With OFFSET switch of the Mode! 1120A in.
(=) position, apply +5.5 volts to the probe input.
Rotate the OFFSET vernier. The oscilloscupe trace
should retuzn to the center of the CRT.

v

NOTE
"‘he.pof.éntiometer must be rotated several ,
complete turns before the trace wtll begin
to move (due to the dc input Ievel) '

£ “‘aet the OFFSET sw1tch of the Model 1120A
to the (+) posmou

g. Apply — 5.5 volts to the prube inbut.

h. Rotating the OFFSET verniér should return

y the oscilloscope trace to the center of the CRT.

27, Connect the equipment ua shown in figure 11 for -

the High-frequency check

a. Set the VHF oscullutor for an output frequency
of b0 MHz ,

b. Check the catibration of the twd sampler
channels to nssure equal 500 MHz gain.

'
3

¢. Set the Model 112UA controls as follows:”

. AC-DC switch .,........ T pe

OFFSET switch.......... e, ... OFF

d. Meusure the gain of the IIZOA uamg the 4-
‘GHz Sumpler us a reference.

Ll

¢. The gum should be greater than 707 of the

: ,dl. prabe guin.

MODEL 11224

'DC POWER“ ' nscitL0SCOPE |

TIME
AMPL | BASE

30-QHM
" FEED~-THROQUGH

MI0A-A-4-04-78

"VHF OSCILLATOR

’
20- ¢R
. ATTENUATOR
-

POWER
DIVIDER
Y

4 GHz
SAMPLER
-

PROBE TEE

.-Pq_DEE R

3 . 1129A-A-15-04-78

o Figure 10. Offset Opf:mtion Test Setup :

- Poage 8

1
'

S Fig:;rélll. High-frequency Test Setup

e e

Gk o e gz g8 fon nae



A

'." o ' S
v . ]
, i
Lo - r‘
O
I

\|'

28. Cunnect the equipment s shnwn in fi gure 12 for

Pulse Rise Time nnd Gain check..

L

, a. ‘Set the sampling time bgae to free run and
trigger the pvlse gmeratdr with the aync puls'e outpat:,

b. Exnmme the pulse rise tlme (between 10% and
9(‘1%) on the 4- GH:. sampler Lo

o

e Rlse tlme uhall be Iess thnn .76 nanosecond :

d. Cnhbrate both channpls of the'sampler. -

e. :Check the guin. Gain should be umty t5%
‘ d.) nanaseconds after pulse rise. T

. When measunng perturbation +10%, a lez .

'sampler (HP Model 1810A) and 60 pu.oseconds nulse
generztor (HP Models 1105A/11084A) must be used.

29. The noise measurment of -the Model 1120A

(when observed on an oscilloseope) is dependent on:

' .
Ly

.. Bandwidth of the oscilloscope.
"b. Noise of the oécilloucope. |
c. Noise bf the Model 1120A. |
. d. Pi_ck-’up of noise at probe tip.
o NOTE

Termination ‘of the probe tip by a 50-
ohm load will eliminate outside noise from
the measurement. A screan room or any
other low RFI environmoent can be used
with the input open : '

Model 1120A

30. Connect the equipment as shown in figure 13

" for the Noise Measurement check.

. a Setthe Model 1120A‘q6ntrols as follows:

!

ACDC Witch «.. .t .. DC
" OFFSET switch, /..o, ... OFF

. . . . ' . ;o .

b. Set the uscillescnpe’ time base unit to free run,
e Reduu: the amphtude of the input square-
wave signal until no distinction can be made hetween

the two levels of tho squure wave,

d. Reduce thc attenuation by !0 on the square-
wave genemtor - '

e, Meesure‘ the signal amplitude. Divide this.

 amplitudé by 10 to obtain’ the tangentiul noise

measurement.’ Compare mensurement with the noise

‘ spemﬁcatmns listed in table 1.

.ll Connect the equipment us shown in fi g"re 14 fm'
Input Cnpacltance check, '

a. Set frequenﬂy of RX Mctur to 100 MHz.

b. Adjust DP,TF(,TOR TUNING and nvll RX
Meter, .

c. Apply power ‘to t.he prﬁbe :md cohnect the .
prohe tip ground to the LO terminal on the RX Mater.
Connect the probe tip to the ll[ termmnl

d. Capacitance ghould be IeSn than 3 hicnfnrnds.

. A AP

) .r." ’ /

PULSE GENERATOR
: MouEL nizzn

- | TRIG IN
' OUTPUT

- OSCILLOSCOPE

MODElL 1120A

™~ 50 -0HM LDAD

4 ~GHt SAMPLE '
1120A-A-14-04-78

SOUARE WAVE GENERATOR " MODEL 1iz2a

0 - OHM
¥ Loap

1' PROBE
TEE \

~ MODEL N20A
! T

ATTENUATOR.
{AS NEEDED)

, 'PROBEf . ,
OSCILLOSCOPE 1

SAMPLER

" 1120A-A-13-C4-78

" Figure 12. Rise Time Test‘Setup

www.valuetronics.com

Figure 13, Noise Mezxsurement Test Setup
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JIE

Model 1120A : , Cd

' MODEL, 11224 !

MODEL H20A

RX ML TER

Lh2iA A-1 3

Figure 14, Input Capacitance Test Sul‘up

32, When replacement of the active probe tip pin
becomes necessary, proceed ns follows:

o, _Rembve the damaged probe tip pin and dis-
card. . o

' Insert » new prohe tip bin and tighten with the
fingers, ) .

¢, Long nose pliers uhould be used for final’

seating.

‘CAUTION

Applying excessive pressure whoen seating
the, probe tip pin will result in damaoge to
the pmh&tlp threads within the probs
hody. - . ‘ ‘ "’

3. The voltage dividers {Model 102414 and Model

10243A) are compensoted ot ‘the facty and should
require no adjustment in the field. If compensation is
necessary, remove the voltage divider from the active
probe. Adjust the slotted r.ate (ps seea through the
rear of the divider) for or’ . .mum pulae response.

34. TROUBLESHOQTING.

35. Trouble within the Model 1120A may be isolated
by applying an aec signal to the active probe tip and
operating the controller unit in the AC mode of opera-
tion. No signal or an improper output signal indicates
a faulty probe. Singe the active element within the
probe is na integrated circuit, the unit must be replaced.
If trouble is encountered in the DC.restore circuit,
perform the adjustment checks to isolate the problem
to the faulty stage. Normal troubleshooting procedure
ghould be used to isolate the faulty component,

Page 10

R NOTE
g The major cost of the probe assembly is
" in integrated circuit A2U1 and replace-
! _ment in the field is diffi cult. Replacement
of 'the. complete probe nssembly (A2, HP
“ Part No. 01120-62101) is recommended
rather than separate repiacement of the
integrated circuit.

.36. OPTIONS. i .

OPYTION 001, This option increases the length of the
probe cable to approximately 6 feet, Electrical
characteristics and specifications are identicai to the
stnndard Model ll"OA Pau.t number differences for A2
nre listed i m tuble 4,

37. OLDER INSTRUMELTS.

J8. This operating note npplies directly to the
standard Model F120A having a serial prefix as shown
on the first: page of this operating note. Table 3
indicates chg:ngeq required to adopt this operating
note to nn older instrument. Check table 3 for the
proper instrument. serint preﬁx and make the changes
indicnted. o

Table .'3..‘0perating Note Changes

Serlat Prefx Make Changes
O46-, 1206A + LR
1211A g 3,2
L304A K 4

' CHANGE 1 °

Al: Change to HP Bart No. 01120-86501,
ME6: Change to HP Part No, 01120-00101.
énaueez

'l'uhle

MAKIMUM [NPUT Lhdm.,v to L]0V,
l’.lr.lgmph @,

Under CAUTION, change +80 volts to 100 volts.

CHANGE 3
Page 2. table 4
S ('hnnge to HP Part No. 'ﬂ()l 0199,

39. REPLACEABLE PARTS.

40, Table 4 lists the replacenble parts and identifies

the Hewlett-Packard part number of each item,

‘41. Toorder 'repiacenhlv part from Hewlett-Packard,
adilress the order to the nearest HP Sales/Service Office

listed in the rear of this opernting note. Include the

instrument model number, the complete serial nuinber,
the reference designater of the part, and the HP Part
number If a part is not listed, provide a description of
the part including function and location. .




Table 4. Rep!acea ble Parts

Model 1120A

W " Rei
Deslg'

. HP Pezrt No. TQ Descﬂpllon '
D o1 Al : 01120-66502 ‘1 A: bPrard assembly, controller
; o © o ALCI 0180-0374 2 C: fxd Ta 10 uF 10% 20 wVde -
! ~A1C2 0180-0374 .. C: fxd Ta 1 uF 10% 20 wVdc
Sy - AIC3 - 0160-3508 2 ! C: fxd cer 1 uF —20 50 wVdc
i AICH 0160-3508 ‘ " Ctfrd cer 1 uF —20% 50 wVde |
Ll Ales 0150-2209 1 C: fxd mica 360 pF 5% 300 wVde
1 AICe 0160-0160 2 C: fxd my. 8200 pF 10% 200 wVdc
T A1CT 01400198 1 C: fxd mica 200 pF 5% 300 wVdc
U AlCS 0150-0093 1 C: fxd cer .01 uF —20% 100 wVdc
o A1C9 0160-0160 g " C: fxd my. 8200 pF 10% 200 wVde
. AICR1 1901 0040 10 CH: Si
l " thru E
' AICRI10 ‘ '
-, AlLl 5100-1627 1 L: fxd 39 uH 5% 1
AlL2 91400210 1 L: fxd 100 uH 5% y
AlL3 . - 01817-62902 t2 + L: ferrite bead ‘ .
All4 0181762902 ‘ L: ferrite bead ;
_ At © 1B54-0221 1 - Q: i npn, dual '
o - AIQR2 1853-0049 1 QSipnp ,
T Al1Q3 1854-0071 3 Q: Si npn :
| A1Q4 1854-0071 Q: Sinpn-
X ALQ5 18550020 ' 1 (: Sipnp
- AlQ6 - 1854-0071 Q: Sinpn -
. AlRI - D684-1061 1 R: fxd comp. 10 megohmas 10% 1/4 W
o AlR2 . 0684-1531 2 R: fxd comp 15 ki'ohms 10% 1/4 W
AIR3 2100-1776 - 1 R: var ww 10 kilohms 105 1/2 W
AlR4 2100-1774 1 R: var ww 2000 chms 10% 1/2 W
AlRH 0757-0933 1 R: fxd metflm 3900 ohms 2% 1/8 W
AlRb - 0767-0967 1 R: fxd metflm 62 kilohms 2% 1/8 W -
AlR7 0757-0972 1 R: fxd metflm 100 kilohms 2% 1/8W
AlR8 07570924 1 R: fxd metilm 1000 ochms 2% 1/8 W )
AlR9 0757-0962 1 ‘B fxd metflm 39 kilohms 2% 1/8 W
AlR10 0684-4721 1 ‘R: fxd comp 4700 ohms 10% 1/4 W
AlRIL 07570954 1 R: fxd metfim 18 hilchms 2% 1/8 W
- AlR12 - 07570951 1 R: §xd metflm 13 kilohms 2% 1/8 W
*AlR13 0684-0271 2 R: fxd comp 2.7 ohms 10% 1/4 W !
AlR14 - 0684-0271 R: fxd comp 27 ohms 10% 1/4 W
AlR15 0684-1021 1 R: fxd comp 1000 ohms 10% 1/4 W
*AlR16 07570939 1 R: fxd metflm 4300 ohms 2% 1/8 W
AlRL17 21001778 1 R: var ww 1000 ohms 104 1/2 W
AlR13 0684-2221 ‘1 R: fxd comp 2200 ohms 10% /4 W
- Al1R19 0757-0941 1 R: fxd metflm 5100 ohms 2% 1/8 W
AlRZ0 4757-0911 1 R: fxd metflm 300 ohms 2% 1/8 W
AlR2! 0757-0928 2 R: fxd metfim 1500 ohms 20, 1/8 W
. AlR22 0767-0932 1 R: fxd metflm 2200 ohms 2% 1/8 W
. AlR2} 0757-0907 2 _ R: fxd metflm 200 uhms 2% /8 W
{*} Factory selected part. May not be :nstnlled in the instrument.

www.valuetronics.com
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' Model 1120A

.

[k

-owl - b

"
t v

‘“Tah?e#.képlaceabk.Parts {Coni'd) ?‘- Lo i“‘

Ref : . : ‘ . ‘
Deslg .HP' Pl.lirt‘ N‘o.. , TO R J ‘Dilelscrlption' . f
.. AIR24" O7H7-0907. “R: fxd metflm 200 ohmbs 2% 1/8 W ., _

" AIR25 0757-0911 | ' " R: txd metflm 300 ohms 2% 1/8 W * -
AIR26, 0770828 . R:fxd metflm 1500 chms 25 178 W+ )
A1R27 L 68A-1581 | *» Rt fxd corp 15 kilohms 10% 1/4 W
AlR28 .07 T0805 1 1 R: fxd metfim 16('chms 20/ 178 W
AlUl ! !82()-(1058\ ' ] U: integrated c1rcu1t ‘ v
AlVRI 19023208 L ‘VR: breakdown 14.7 V 5% 400 mW o L

Az pgoszion | A: assembly probe | |
A% 01120-62102, 1 A nssembly pmbe (opt.mn 0ot . ’
A2C1 O180-2:323 1 C: fxd Ta 0.1'uF +40 —20% 20 wVdc

© ARC2 01802298 1 C: fxd Ta 6.8 uF +40 —20% 3 wVde '

. AZEl arzo-2611 . 1 - E: pm probe' :

A2P12, l B ) Nut assigned ‘ _;'._‘. o
A2MPt : - ‘Not assigned "' ‘

. AZMP2 DLIZ0LTTOL . | 1 ' MP: body, probe ¢ ,

CAZMPY ] Not assigned f

'.‘ ASMP4 D1L20-66100 | Tlp Aqsy probe ) " LT
AzU1 ] olt20-61102 1 U m.crnctrcult uqstmoly (replucemeht of complete

‘ - : ' prnbe nysy A2 is recommended) .

. ‘ _ |
Kl 01120-26101 4 E: pin, ‘pmbe {spares)
K2 0112361302 ! i: lend agsembly, ground 2.5-in.
3 10218A o1 B: adapter, probe BNC
g of] CO10220A i, E: tip, hook ;
2h . 10241A 1 E: 10:1 voltage d1v1der o
E6 - 102424 1 1;.: bundw_!dth limiter II
K7 LO243A 1. e 100:1 voltage divider |
EB BO60-0549 1 : F: spanner tip assembly
MP1 ort20-00200 | 1 " MP: panel, front
MP2 01120-25202 , 1 . MP: housing, controller m‘-lsemhly
Mpx- 011:20-67401 o ", MP: knob nssembly ;
MP4 01120-64701 1 " MP: moanting bracket ;
MPh 4040-0457 B | MP: hotder, probe
MP6 0112000102 1 ' MP- chassis
R1 2100-2916 l ) R var u)mp 000 n"lms l()% 172W
$1 BL01-1593 1 $: slide, DPDT, ACDC
" 82 S101-1266 { b slide, 3 pos, OFFSET .
we 01 12()-616()2' 1 W: cable nssembly, output
w1 O1120-6160: 1 W cable assembly, power
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Figure 15. Chassis Component dentification
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Y rigure o noaet 11204 ane Accessories

. ITEM DESCRIPT 10N HP PART NO.
- 1 Pin; proke | 011202610
— ‘9 . Insulator, probe pin ! NSR '
- 3 Contact, front. . NSR
: 4 Spring NSR -
) 5 Contact, rear NSR D
- ) 6 Bushing, insulator ., NSR .
' L7 _ Sleeve, prube NSR -
- 8 Microcircuit, heat sink assy NSR :
. 9 . Capacitor, fixed t ¢ 0180-2298
10 \Scre’w, fil. hd 0-80 x 062 0b16-0034 ,
11 - Body, probe ‘ 01120-27701
_ 12 .. Cable ussembly, probe 0112061601
13 ' ' Retaining ring, crescent " 0510-0091
ZZ 14 Capacitor, fixed . Mn80-2323 '
- | NOTE "y
- Items 2 thru 8 are not separately replace- '
= able, Items 2 thru 7 are collectively re- ,
. placeable as AZMP4. Item 8 is p/o A2U1.
== ( : ' W20AD-10ATs
N
BE . Figure 17. Probe Assembiy A2 Hreakdo:qn
. Page 16
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cation is within tolerance, proceed with paragraph 25. o f_‘igurq 9. Low-frequency Gain Test Setup

| !
| . \ | . . o . | . . o T I;&lgeT' {!? N
o . !

‘Model 1120A. .. - - T

REF | GRID | REF | GRID | REF | GRID | REF | GRID | REF | GRID | REF | GRID REF | smo | REF | GRID
DE3IG | LOC [DESIG | LOC |DESIG | LOC '|BESIG | LOC |DESIG | LOC [pESIG | Loc |oEsic | Lot joesie | Loc
c1. E5 |co Bt |[cARE: D3 a2 . B4 |R3 E-A R10 C4| R17 E2| ®24 [oX- 2
c2 EB |cRt C3 {CR9 D3 |aa ca |na Da R11 A3| A8 D21 A2 c-2
c3 B85 [CR2 C3 JCR10 D2 |[ds 82 [R5.. D4 R12 B3| R1I3 b-2| R26 E.2
c4 B6 [CA3 D4 |[L1t ‘A4 |aB c2 |[R6 B-3 R12 - A3]| RW 82| A D-2
.C5 E-3 [CR4 06 . |L2 B4 |06 01 |R? c4 A14  A3| AN ¢2| R2B D-2
.C8 E2 |cAas D5 L3 C-6 |A? c3 |RB B-4 R16 B3} A2  C2| vi E-3
c7 F-3 [CR6 03 |L4 85 [A2 F-4 |A9 D-4 R16 D3} R23 c¢c2| VvRY C2

, c8 €3 |CR7 ©3 @ B-3
Fl ]
! H2oA-A=N

Figure 18, Buard Assembly Al Component Identification
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SAFETY

i K ‘ lQ

Tius pmduct has been des:gned and tested acmrdmg to Jntematwnal Safety Reqmrementa To
‘ensure safe operation ana to keep the pmduct safe, the mfnrmatmn cautions, and warnings in this
manual must be heeded. Refer to Section [and Hu' Safety Summarv forgenera! safety constderatmns _
applicable to H’H.’s pmduct - : J .

C‘RT!FICATION

Heulett Packard C umpanv eerﬂfzea that thm product mr’t its published apec:fzcatmnb at 2he dime of
shipment from the factory. Hewlett Packard further ternfrea that its calibration measurements are
" traceable to the United States Na tmrml Bureau of Staridards, to the extent allowed by tne Bu.cau's
" calibration facility, and to the calibration faczhtu-b of other Internatmnal Stendards Organization |,
members.

WARRANTY

This Hewlntt I’ackurd produd is warranted against defect‘; in materml and workmenship for a period
" of one year from date'of sh:pment During the warrunty period, Hewlett- Packard Company will, atits
option, e:thel repanr or rep.ace products which prove to be defective. ‘

For -warmnty gerv ltf'o or rgzp.ur thlb product must be returned to a service facility designated by HP
However, warranty servicy for products installed by HP and certain other products designated Ly HP?
will be performed at Buyer’s fuuhty at no charge within the HP service travel area. Outside HP
service travel areas, warranty service will be performed. at Buyer s fachity only upon HP's pnor'
agreement and Buyer shall pay HP s round trip trevel expenses

For products returned to HP for wummty servwe, Buyer shall‘prepay shipping chhfges toHP and HP L
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping .
rharges, duties, and taxes for pmducts returned to HP from annther country.

. LIMITATION OF WARRANTY
. The foregomg warranty shall not apply to defc.ts resulting from improper or inadequate mainte-
. nance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse,
! operatlon outmde of the env:ronmenta] specifications for the pmdut,t or impropey site prepuration or
maintenance.

. NO OTHER WARRANTY IS EXPRESSED OR IMPi IED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

‘ _ EXCLUSIVE REMEDIES
‘ THE REMEDIES PROVII)FD HEREIN ARE BUYER'SSOLE AND EXCLUS!VE RﬁMEDIES. tip |
" SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR -
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

\ - S ASSISTANCE

Product maintenance agreemenh and ather customer awwtance agreements are auaz[abt‘e for
Hewlett- Packmd products. .

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are ‘ ‘
provided at the back of this manual, ,

SCW&A2TS

n . . . . . ar " e
. . : :
‘ ‘
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MANUAL CHANGES

 p——MANUAL IDENTIFICATION ———
Modet Number:  1120A

Date Printed: FEBRUARY 1983
Part Number:  01120-980903

This supplement contains lmpemnnt information for correctmg manual errors and for adapting the manual
to msm:ments containing in‘twyvements made after the printing of the manual.

To use this supplement:
Make ail ERRATA corrections.
Make a}! appropriate se-ml number related changes mdlcated in the tables below.

— Serial Prefix or Number ——y— -Mnks Mununl Changes T e Serinl Prefix or Number weepee  Mike Manual Chongen e

OP NOTE ABPLIES

P
i

23444

+ NEW ITEM(S)
+ ERRATA:

Page 12, Table 4, Reptaceable parts, L
Change; A2 HP Part No. to 01120-62103 -
Zhange: A2 (option 00t1) HP Part No. to 0112062104 )
Change: A2MP4 HP Part No. to 01120~68102

NOTE

Mununl change supplements are revised as often na necessary to heep manuale as current and acceruw na possible. Hewlett. Puclmrd
recommends that you perindically requent the lateat edition of this supplement, Free copies are availoble irorm all HP offices, When
reqpuenting copies quote the manual identification information from your supplement, or the model number and print date fmrn the

title page of the manual,

Bl gty %8s . (; HEWLETT
- - P8 PACKARD
" Printed in US.A,
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